KoHTpo/ibHO-0LIEHOUHBbIE CPeICTBA /IJIsl MPOBeAeHNsI TEKYIIero
KOHTPOJISt
no OIL.12 KoncrpynpoBanue paano3jeKTPOHHOIO
o0opyroBaHus
(3 kypc, S cemectp 2022-2023 yu. r.)

Texymmuii koHTpoIb Nel

®opma koHTpoJs: [TnceMennslit onpoc (Onpoc)
Onucate/bHAs YaCTh: IPOBEPOUHAst paboTa
3aganue Nel

OTBeTUTH Ha BOIIPOCHI:

1. OnpenenuTs LeNb U MpaBUia BHYTPEHHETO paclnopsaaka B y4eOHO-IIPOU3BOICTBEHHON MacCTEPCKOM.
2. Kak coOmroaeTcst TeXxHUKa 6€30MacHOCTH Ha paboueM MecTe.

3. OX&paKTepI/BOBaTL BUBI U 3aga41 HHCTPYKTaX(eﬁ 110 OC30IIaCHOCTH Tpyaa.

OO6paser OTBETOB:
1. OnpeaenuTs eIk U MpaBUiia BHYTPEHHETO PaclopsIka B y4eOHO-TIPOU3BOICTBCHHON MaCTEPCKOM.

Lenpto yueOHO-IPON3BOACTBEHHON MPAKTUKH SIBJISETCS 3aKPEIUICHUE U YTITyOJIeHHE TEOPETUUECKUX
3HAHUU MO JAHHOW JUCHMIUIMHE U IPUBUTUE UM MIEPBUYHBIX MPAKTUYECKUX HABBIKOB 110 BHIMOIHEHUIO
OCHOBHBIX OIl€paliil peMOHTa pasnoanmnapaTypsl.

[Tomemenue asns mpoBeAeHUS MPAKTUYECKUX PabOT Mo ciecapHO-COOPOYHBIM paboTaM U
ANEKTPOMOHTaXy 000pyZ0BaHa B CHEI[MAIbHOM IPOU3BOACTBEHHOM Kiacce. OH COAEpKUT BEChH
HE0OXOIUMBI KOMIUIEKC JIa0OpaTOPHO-MIPOU3BOACTBEHHOTO 000pyaoBanus. Cro/1a BXOISAT CIEIHAIBEHO
000pyTOBaHHBIE CTOJIBI HA 15 pabounx MecT, CHAaOKEHHbBIE MyJIbTAMH HHAWBUAYATLHOTO MOJIB30BAHU,
OCBEILIEHUEM, BEHTHIISIIUEH, HHCTPYMEHTOM 3JIEKTPOMOHTAKHUKA, HACTEHHAs WH(OpMaILIUs, CpeICTBA
TeXHUYEeCKOTOo 00ydeHus. [lutanue mabopaTopuu oCymIeCTBISETCS EHTPATH30BAHO HCTOYHUKAMHU
BBICOKOT'O U HU3KOTO HANPSIKEHUSI.

Pabouee mecTo ciecapsi cOOpIIMKa U MOHTaKHHUKA PainO3JIEKTPOHHOM anmnapaTypbl U IpUOOPOB - 3TO
Y4acTOK IPOM3BOJICTBEHHOM IUIOIIA U, TPEAHA3HAYECHHBIH JIJIsl BBITOJIHEHUS ONpeieIeHHOW paboThl U
OCHAIIIEHHBIH COOTBETCTBYIOLIUM 000pYyI0BAaHUEM, MHCTPYMEHTOM U MaTe€pHajaMHu: 1. MasIbHUKH
COOTBETCTBYIOIIEH MOIIIHOCTH, IOJICTABKA /IS NMAasJIbHUKA, HOXK JUJISl CHSTHSI U30JISLUH, IPUOOD IS
M3MEPEHUs TEMIIEPaTyphl, Tapa Ui XpaHeHus (IIroca U MPUINos ,Habop HHCTPYMEHTa (OTBEPTKH,
IJIOCKOTYOIIbI, KPYTJIOTYOIlbl, KyCauki OOKOBBIE U TOPLIEBbIC, HAIMJIBHUK, TUHIIET, KJIIOYH racyHbIE,
JAUHENKa, HOXKHUIIbI, KUCTOYKH, JIyla, KOBPUKH HAMOJIbHbIE U HAa CTOJIBI pabovue.

- IpOAYBKaA CKATbIM BO3yXOM MOHTAa>xa AOJIKHA IPOUCXOJUTH B OTACIBHO OTBCACHHOM MCCTC



000pyI0BaHHOM BEHTUJISIIUEH NP BBIMOJIHEHUN Pa0OT CBSI3aHHBIX MPOTACKUBAHUEM IPOBOJIOB B
HKPAHUPOBAHHYIO OIJIETKY B THOKHUX IIJIAHTaX WK KOJUIEKTOPax HEOOXOAUMO MOJIb30BAThCS
CIELMAJIbHBIMU IIEPYATKAMHU.

- KaTCropn4cCKU 3arpemacTcsa IpOU3BOJUTH JlOpa6OTKI/I MOHTa)Ka B CXeMax OJIOKOB KOTOPBIC HAXOOATCA
oA HaIIPSAKECHUEM

- anmapaTypa, ¢ KOTOpoi Mbl paboTaeM JOJKHA ObITh 3a3eMJIeHA.

2. Texnuka 6e30MacHOCTH Ha paboyeM MecTe.

[Ipu BBITTOIHEHUU MOHTAXHBIX PAOOT HEOOXOAMMO MPHUIEPKUBATHCS CISAYIONINX MPABHI IO TEXHUKHU
0€30I1aCHOCTH:

. Ha paGouem MecTe HE TODKHO OBITH HUYETO JUIITHETO.

. Pabouee MecTo 311. MOHTaXKHHKA 000PYIYETCSI XOPOILIUM OCBEILICHUEM.

. BRITSDKHOM BEHTHIIAIMCH.

. DNEeKTPUYECKUMHU TOUYKaMU JJIs1 SJIEKTPOMHCTPYMEHTOB.

. PaGouee MecTo JOIDKHO OBITH 3a3€MIICHO.

. MHCTpYyMEHTHI 1 000pyI0BaHUE TOJKHO OBITH B UCIIPABHOM COCTOSIHUU.

. Ha paGouem MecTe HE TODKHO OBITH HUYETO JHUIITHETO.

. Pyku 1OmKHBI OBITh CYXHMH U YHCTHIMHU.

. [TastmpbHUK KJIACTh HA TOJIBKO HA MOJCTABKY.

. He npoBepsTh cTeneHp HarpeBa nasyibHUKA Ha OIIYIIb.

. [Ipu nmaiike He MPUAEPKUBATH ACTAIH PyKaMHU, TOJIBKO MUHIICTOM WUJIU TUIOCKOTYOIIamMHu.

. He ounmars nasyibHUK OT JIMIIHETO MPUIOS IIyTEM BCTPSIXUBAHUS, TOJBKO IPUKOCHOBEHUEM
Kaja masuTbHUKA K MPUTIO0 WK X/0 TKaHHU.

13. 3auniate *ano nasyibHUKA CIEIyEeT TOrAa, KOrJa OH HE Harper.

14. He BBITIOJIHATH MOHTaXKHBIE paOOTHI, KOTAa OJIOK HAXOIUTCS MO HAMPSHKCHUEM.

15. Bce )KUIKOCTH XpaHUTh B 3aKPBITOM CTEKJISIHHOM Tape ¢ HAKJICEHHBIM SIPJIBIYKOM.

16. IlpoBox nocine naiiku OTKyChIBaTh OT ce0sl U coceei.
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3. Buapl 1 3a1auu HHCTPYKTKEH M0 O€30MaCHOCTH TPYa.

NHcTpyKTaxuy 1o xapakrepy U BpeMEHH POBEICHUS MTOAPA3ACIIAIOTCS Ha:
1. BBOAHBIN HHCTPYKTAK NPHU NIpHeMe HA padoTy;

2. nepBUYHBII MHCTPYKTAK HA padoueM MecTe;

3. BHeIJIaHOBbBIIi HHCTPYKTAaK IPU BBECACHUH HOBOI'O 060py)1013a}mﬂ, IPH USMCHCHUHA
TEXHOJOIHY€CKOro mnmpouecca, HHCTpPyMEeHTOB, CbIPbi;

4. nes1eBOM MHCTPYKTAK NPOBOASAT Nepe/l BbIMOJTHEHHEM CJIeIyI0IHnX padoT:
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a) pa3oBbIe pabOTHI HE CBSA3AHHBIC C MIPSMBIMU 00S3aHHOCTIIMU;
0) crienranbHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHH. . ..);
B) JIUKBHIAIMS TIOCIEICTBUN aBapuid, CTUXUIHBIX OCJICTBUH, KaTacTpod;

T') IPOU3BOJICTBO pabOT, HA KOTOpbIE 0OPMIISIETCS] HAPSA-JOMYCK ... U AP. MEPOIPUSITHS.

Ouenka |[loka3zarenu oueHku

3 PackpseIT o1MH BONIpOC U3 TpeX.
4 PackpeiTo 1Ba BOmpoca u3 Tpex.
5 PackpsITO TpH BOIpoca U3 Tpex.
3aganue Ne2

OTBeTUTH Ha BOIIPOCHI:

1. Haznauenue MexaHu3allMi, aBTOMaTU3allMK B Pa3BUTHH MPOILIECCOB COOPKU M MOHTaXKa
PaIrO3IEKTPOHHOM anmnapaTyphbl.

2. [IpenMelniecTBa MEXaHU3AIMU U ABTOMATU3AIlMHU [IEPEl PYYHBIM TPYIOM.

3. Hate hopMyIHpPOBKY aBTOMATU3AIMK U MEXaHU3AIUU TIPOU3BOJICTBEHHOTO MpOoIecca.

O6pa3zerr OTBETOB:

1. PackpbITh Ha3HAUEHUE MEXAHU3ALIMU, aBTOMAaTU3allUU B Pa3BUTHH MPOLIECCOB COOPKU M MOHTaKa
PaAMOdIEKTPOHHOM amnmnapaTyphl.

[IpumMeHeHre NOTyPOBOIHUKOBBIX IPUOOPOB B COYETAHUH C IIEUATHHIM MOHTAYKOM HO3BOJIMIIO
3HAYUTENIBHO YMEHBUIUTh radapuThl pain0odJIeKTPOHHO anmnapatypsl. CLenbio AanpHeien
MUHHATIOPU3ALMU PAJUOIEKTPOHHOHN annaparypsl 1 aBTOMAaTU3alUHU €€ IPOU3BOJICTBA ObLIH
pa3paboTaHbl MOlyJIbHbIE, MUKPOMOYJIbHBIE, IUICHOYHbIE KOHCTPYKIMH, a TAKXKE YCTPONCTBA Ha
TBEP/IBIX CXEMaX, YTO MOTPEOOBANIO CYIIECTBEHHOTO U3MEHEHUS TEXHOJIOTHYECKUX MpoLeccoB. Takum
o0pa3oM, Ipu BEIOOpE TEXHOIOTMYECKOT0 Ipoliecca HEOOXOAUMO PYKOBOACTBOBATHCS TEM, YTOOBI
0CB0O0OUTH paboOYero He TOJBKO OT U3NHUIIHEH (PU3HMUECKON HArpy3KH, HO U OT HEPBHOI'O HAIIPSKEHUS,
CBSI3aHHOT'O C BO3MO>KHOM OITaCHOCTBIO PabOThI Ha cTaHKe. Bee 3To B epByro ouepeb JOCTUTAeTCs
aBTOMATHU3alMEN U MEXaHU3ALMENH PYUYHBIX onepauuid. Eciin KOHCTPYKTOp WJIM TEXHOJIOT B PE3YJIbTATE
MIPEeyCMOTPEHHON aBTOMATHU3ALMU OT/IEIbHBIX IBUKEHUI CyMeeT BICBOOOIUTH U3 TEXHOJIOTUYECKOTO
IpoLecca py4Hoi Tpy.l, TO TEM CaMbIM OH 3HaYUTEJIBHO YMEHBIIUT BEPOSITHOCTh BO3SHUKHOBEHMS
TpaBmMaTu3Ma. OJTHUM U3 OCHOBHBIX TPeOOBaHMI K MUKPOMUHHUATIOPU3ALIMU BJISIETCS pa3paboTKa
(YHKIIMOHAJIBHBIX CXEM C MaJIOH MOIIIHOCTBIO pacCeuBaHMs,CHI)KEHUE ce0eCTOMMOCTH U Beca.

2. HpeI/IMeH_[eCTBa MCXaHU3alIUU U aBTOMATHU3allUU IICPEA PYYHBIM TPYAOM.
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B nHacrosee BpeMs B CBSA3M C pa3BUTUEM NIEKTPOHHON TEXHUKH MTOSIBUIIACH BO3MOYKHOCTD CO3JaHUs
PaauOdIIEKTPOHHOM anmnaparypsl, KOMIIBIOTEPOB, allllapaTyphl CBA3H, O3BOJIAIOIINX PELIATh CIIOXKHBIC
TEXHUYECKNE, HAyYHbIE U IPONU3BOJICTBEHHBIC 3aa4U. Y CJIOKHEHHE aIlllapaTyphl IPUBEIO K PE3KOMY
YBEJIMYEHHUIO YHCIIA 3JIEKTPO U PaIMO3TEMEHTOB, BXOAAIINX B €€ cocTaB. TakuM 00pazoM, MOSIBUIIACH
HE00X0IMMOCTh MUKPOMUHHATIOPU3ALIMY allapaTyphl.

B pa3Butun mukpomunuatiopuzanuu POA u npuGopoB MOXKHO BBIAETUTH YETHIPE dTara:

1-#i sran.llepBoHauanbHO 3aJa4yaMi MUHUATIOPU3ALUHU PAIHOIEKTPOHHON annapaTypsbl sIBISUTUCH
YMEHBILIEHUE Pa3MEPOB PaJUOIETAIEH U CO3/1aHNE MUHUATIOPHBIX AIEKTPOBAaKyyMHBIX U
MOJIyIPOBOIHUKOBBIX ITPHUOOPOB, pE3UCTOPOB, KOH/IEHCATOPOB, KaTYIIEK HHAYKTUBHOCTH U
nepekitoyareneid. PazpaboTka paauoaeraneil B MUHHATIOPHOM HUCIIOJIHEHUH MPHUBENIA K MOSBICHUIO
MOJYJIEH U MUKPOMOAYJIEH, IPU 3TOM 0ObEMHBIN (HaBECHOM) MOHTAX paauoanapaTypbl ObUT 3aMEHEH
nedaTHbIM. briarogaps sToMy Obli1 BHEAPEH B MPOU3BOICTBO HOBBIA METO/ KOHCTPYHPOBAHMUS,
Ha3BaHHbBIN MOIYJIbHBIM. MoOlyJIbHas KOHCTPYKLIKS MTO3BOJINIIA: 1) CYIIECTBEHHO YMEHBIIUThL Maccy 1
raGapuThl almnapaTypbl 0 CPABHEHUIO C 0ObEMHBIM MOHTAKOM;

2-ii aTan. Pe3ko MOBBICUTH Ha/IEKHOCTH PabOThI anmapaTypbl; 3) yMEHbIIUTb TPYAOEMKOCTh
MIPOU3BOJCTBEHHOTO ITpouecca. MoayJIbHOE 1 MUKPOMOYJIbHOE KOHCTPYUPOBAHUE paguoannaparypsl
3HAYUTENIbHO MOBBILIAET CTENIEHb MEXaHU3AllMU 1 aBTOMATU3aIIH, a TAKXKE YIPOIaeT cOOpOYHO-
MOHTAaKHBIE U PETYJIIMPOBOYHbBIE pabOTHI OJaroaaps TIIATEIbHON 0TpabOTKe, HaJlaJKe U TPEHUPOBKE
MOJyJIeil UM MUKPOMOJTYJIEH 10 yCTaHOBKH UX B 0J10KH. [IpOMBIIIIEHHOCTHIO BBIITyCKaeTCs OOJIbIIast
HOMEHKJIaTypa MUKPOMOJYJIEH U anmaparypbl Ha ux 0ase. 2 atan./lanpHelnM pa3BuTuEM
MUKPO3JIEKTPOHUKH U MUKPOIJIEKTPOHHOU TEXHOJIOTHH SIBUJIOCH CO3/IaHUE MUKPOCXEM Ha OCHOBE
IJICHOYHON TEXHOJIOTUH, B KOTOPBIX B KAUECTBE AaKTUBHBIX MUHUATIOPHBIX PaJHOeTalIel NCTIOIb3YIOTCS
MOJTYTIPOBOIHUKOBBIE PUOOPHI B MUKPOMUHHATIOPHOM HCTIOJIHEHHUH, a TACCUBHBIMH 3JIEMEHTaMU
(pe3ucropaMu, KOHAEHCATOPAaMU U T.J.) CIIyKaT TOHKUE TUIEHKU. Takas TEXHOJIOTHs Ha3bIBAETCS
UHTETPaIbHOM, a 3JIEMEHTHI CXEMBI — IUICHOYHBIMU UHTETPAIBHBIMA MUKPOCXEMaMHU.

3-ii aTan. B mporiecce coBepIIeHCTBOBAHUS MHTETPAIbHOM TEXHOJIOTUU ObUTH CO3AaHbl MUKPOCXEMBI B
OJIHOM KPHUCTAJUIE MOJTYPOBOAHUKOBOTO MaTepuaia. Takiue MUKPOCXEMbI Ha3bIBAFOTCS

MOy IPOBOTHUKOBBEIMU MUKPOCXEMaMH, WIH TBEPABIMU cxeMaMu. Kpome Toro, BeayTcst paboThl O
)IaJ'II)HGI\/'IHICMy YBCIIMYCHUIO YUCJIa AKTUBHBIX 3JICMCHTOB B OJHOM KpHUCTAJIJIC, T. €. 110 ITOBBIIICHUIO
CTENEHU UHTErPalMK. YK€ CO3JaHbl UHTETPAIbHbIE MUKPOCXEMBI C IJIOTHOCTHIO B HECKOJIBKO COTEH
TBICSTY 3JIEMEHTOB Ha KPUCTAJLT pa3MepoM He 6omee 1x1 mm.

4-ii aTan.B pe3ynbrare gaqbHENIIET0 Pa3BUTHU MUKPOIJIEKTPOHUKH OBLIIN CO3/IaHBbI
MHOTO()YHKIIMOHAJIbHBIE MOJIEKYJISIPHBIE CXEMBbI, IPUHIIMIT AEHCTBUS KOTOPHIX OCHOBAH Ha
WCIIOJIb30BAaHUHU PA3IIUYHBIX OOBEMHBIX SBJICHUHN, MOJIEKYJISPHBIX U MEXMOJIEKYJISIPHBIX cBsizel. Takue
CXEMBI BBIMOJIHAIOT (YHKLIUU MHOTUX Y3JI0B, YTO MO3BOJIMUT CO3/1aTh CIOKHEHUIIINE PAJUOIEKTPOHHBIE
YCTpOICTBa HA OCHOBE HECKOJIBKUX MUKpocxeM. Takum 00pa3oM, pa3BUTHE MUKPOMUHHUATIOpU3ALIUH
anmnapaTrypsbl, HA4aTOE€ C YMEHBILIECHHs pa3MEPOB paguoaeTaleH, 11O 110 IIyTH CO3AaHUs HOBBIX
MaTepuaioB, HOBOM TEXHOJOTHH U UCIIOJIb30BAaHUS COBEPIIEHHO HOBBIX MPHUHIIMIIOB, OCHOBAaHHBIX Ha
MOJIEKYJISIPHBIX CBOMCTBax BelecTBa. CiieyeT OTMETUTD, YTO JTOCTHKEHUS MUKPOIJIEKTPOHUKU
MTO3BOJIMJIM HE TOJIBKO YMEHBIIUTh pa3Mepbl paAHOIEKTPOHHON anmnapaTypbl, HO U 00ecredin
YBEIIUYCHUE HAIC)KHOCTH.

3. JlaTtb GOpMYIHUPOBKY agmomamuzayuu u Mexanuzayuu npou3eo0CcmeeHHo20 npoyecca.
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Aemomamuzayus npenycMaTpuBaeT IpUMeHeHHe NprudopoB, MallllH, IPUCIOCOOIEHHM, MO3BOJISIOIINX
OCYILECTBIISATh POU3BOACTBEHHBIE MPOLIECCHl 6€3 (PU3NUECKUX YCUIIUN YeI0BeKa, JIUIIb MO €T0
KOHTpoJsieM. B kauecTBe mpuMepa MOXKHO MPUBECTH JHO0YI0 aBTOMAaTHYECKYIO MallIMHY, CTAHOK-aBTOMaT,
CHOCOOHBIE BBHIIIOJHUTH CBOWCTBEHHYIO UM paboTy 0e3 yuacTus dyenoBeka. Tak, HaJla)KeHHBIH IPYTKOBBIH
TOKapHbII aBTOMAT OyJeT CaMOCTOSTEIbHO BHITAYUBATh 3aJJaHHbIE I€TAIN B TPEOyEeMOM JIOIYCKE 710 TeX
1op, MOKa He U3PACXOyeTcs BeCh NPYTOK. II0CTOSHHOrO MpUCYTCTBUS paboyero y Takoro aBTomaTa He
TpeOyeTcsl, OH MEPUOIUUECKH HAOII0AAET 32 XOJ0M pabOThl CTAHKA; B TOM CIIy4ae Mbl UIMEEM JIEJIO0 C
aBTOMaTHUYECKOW 00pabOTKO neTau.

Mexanusayueti npouzeo0cmeenHo20 npoyecca Ha3bIBAIOT 3aMEHY MYCKYJIbHON SHEPTUH YeJIOBEKa
MEXaHUYECKOH MyTeM HCMOIb30BaHMUS MAIllMH U MEXaHU3MOB, IPUBOJAUMBIX B IBUKEHUE PA3TUYHBIMU
JIBUTATENSIMU (JIEKTPUUECKUMHU, TAPOBBIMHU, FHIPABINYECKUMH U Jp.). MexaHu3a1us UCKII0YaeT
TSOKEINbIN QU3NYECKUil TPyl IPU BBIIOJHEHUH OCHOBHBIX U BCIIOMOTaTeNIbHBIX OINepalluii B poiecce
npousBoacTBa. Hanpumep, MexaHusanus npouecca yCTaHOBKU JETAIN Ha CTAHOK C IIOMOILBIO
IEKTPOTENb(Epa WIK IOBOPOTHOTO KpaHa yCTPaHsET TSHKEIYI0 padoTy IO PyYHOMY HOJbEMY
3arOTOBKH.

Onenka |Iloka3arenu oueHkH

3 JlaH OTBET Ha OJIMH BOIIPOC U3 TPEX

4 JlaHbl OTBETHI HA 1Ba BOIIPOCA U3 TPEX.
5 JlaHbI OTBETHI HA TPU BOIIPOCA U3 TPEX.

Texkymmnii KOHTPOJIb Ne2

®opma koHTpoOJsi: YcTHEIN onpoc (Ompoc)
OnmncarenbHas yacTh: becena

3ananue Nel

19
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Onenka |Ilokaszarenu oleHKH
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PackpeiTa o1Ha cocTaBisOLas U3 TPEX:
1. Ha3zHaueHre KOMMYTHPYIOLUIUX yCTPOUCTB.

B pagnoannapaTtype MHUPOKO NPUMEHSAIOT PA3JIMYHOIO pOJa yCTPOMCTBA, IPEIHA3HAYCHHbIC
JUTSL KOMMYTAIUH TIeNel TOCTOSTHHOTO U TIEPEMEHHOTO TOKA, TJIe YacTo TpedyeTcs
MpeyCMaTPpUBATh BO3MOXKHOCTb COCIMHEHUS, PA3bEIMHEHUS U MIEPEKIIIOUCHUS OTAEIBHBIX €€
Y4aCTKOB 0€3 MPUMEHEHHS CIICIMAIbHBIX HHCTPYMEHTOB WM mpucriocobsenuid. [Ipomeccs
COEMHEHMUS, PA3bEIUHEHUS U IIEPEKITIOUCHUS MIEKTPUUECKUX LEIEeW Ha3bIBAOT
KOMMYTalHE. Y CTPOMCTBA, C MOMOLIBIO KOTOPBIX OHU OCYIIECTBIIAIOTCS -
KOMMYTHPYIOIIMMH yCTpoiicTBamu. JIF060e KOMMYTHPYIOIIee YCTPOUCTBO COCTOUT U3 ABYX
OCHOBHBIX KOHCTPYKTHUBHBIX YacTel (KOHTAKTHOW U MEXaHUYECKOH ), 00ECTICUHBAIOIINX
TpeOyeMoe KaueCTBO ANEKTPUUECKOTO COSAMHEHUS, HEOOXOUMbIe MEXaHUYECKUEe QYHKIUU U
MPOCTPAHCTBEHHBIE B3aUMOCBSI3H.

2. Buapl KOMMYTHPYIOIIUX YCTPOUCTB.

K xoMmMyTHpyrOIKM yCTPOKHCTBAM OTHOCAT NEPEKIIOYATENN U PA3HOTO THIIA PEIE, a TAKKE
COEZIMHUTEIIbHBIE (IITENCENbHbIE Pa3beMbl) M YCTAHOBOYHBIE (JTAMITOBBIE MTaHENN) u3aenus. B
3aBUCHUMOCTH OT YaCTOTbI, HA KOTOPO KOMMYTHPYIOLIHE YCTPOHCTBA 3PPEKTUBHO
BBITOJIHSIOT CBOM (DYHKLIMHU, OHH MOJPA3JENAIOTC HA HU3KOYACTOTHBIE, BBICOKOYACTOTHBIE U
paccuurtanHsble i padboTsl B ensx CBY. [1o MOmHOCTH KOMMYTHpYIOLIHE YCTPOHCTBA
MOAPA3ACIIAOT Ha: MAJIOMOLIHBIE CPEIHEN MOIIHOCTHU IOBBILLIEHHON MOIIHOCTH.

B cocraB KOMMYTHUPYIOIIHUX yCTpOfICTB BXOJAT:. BBIKJIFOUATCIIN, TyM6H6pLI, Teﬂe(pOHHLIC
KIIFO4YH, MIEPCKI0YATECIIN, pCJIC U T.II.

[To ciocoOy ympaBiieHus: OHM pa3eaioTCs Ha NEPEKIII0YaTeNN ¢ PyYHbIM U
3JIEKTPOMEXaHUUECKUM YIIpaBiieHHeM. B cBoro ouepeap nepexitoyaTesu ¢
AJIEKTPOMEXaHMUECKUM YTPABICHUEM Pa3ICIISIOT Ha SJIEKTPOMArHUTHBIC TTEPEKITIOUaTeTu U
MEePEKIIIOYATEN YIPABIIIEMbIE AIEKTPOIBUTaTEIsIMU. BHUIbI KOHTAKTHBIX COEIMHUTENEH:
Hepa300pHbIE KOHTAKTHOE COEIMHEHHUE, pa300pHOE KOHTAKTHOE COEIMHEHNE U Pa3beMHOE
KOHTAKTHOE COEIMHEHUE.

Buasl KOHTaKTOB BHGKTqueCKOﬁ OCIIN.

KoHrakTsr BHCKTqueCKOﬁ LETIN MMoApa3ACIIAA0T Ha CIICAYIOIIUC I'PYIIIILI: HCPA3MbIKACMbIC
KOHTAKTbl, KOMMYTHPYIOMIUC KOHTAKTBI, 3aMbIKAIOINE KOHTAKTEI, Pa3MbIKAIOIIUC KOHTAKTHI,
NEPCKIOYAOMNC KOHTAKTHI. IIo XapaKkTepy BBaHMOﬂeﬁCTBHH B IIpOLECCC KOMMYTHUPOBAHUA
KOHTAKThI pasacCiIaOT Ha XapaKTCPHBIC I'PYIIIIbI: CTBIKOBBIC JICKTPHYCCKUC KOHTAKThI,
OPUTHUPAOIIUCCA KOHTAKTBI, CKOJIB3AMIUC DJICKTPUICCKUC KOHTAKTDI, KATAIIUCCA
OJICKTPUYCCKUC KOHTAKTBI, BTIYHBIC DJICKTPUYCCKUC KOHTAKTbI, KOHTAKT-ACTAJIbIO. ITo (bopMe
KOHTAKT-ACTAJIN MMOAPA3ACIIAOT HAa INIOCKUC NUJIMHAPUICCKHUEC, KOHUYCCKUC, C(l)epI/I‘-ICCKI/IC,
IpsAMOYTOJIBHBIC, KBAAPATHBIC U KPYTJIBIC.

KonrTakTHbIe Y3JIBI IOAPA3ACTIAIOT HAa HCCKOJIBKO BUAOB! Po3eTouHBIN KOHTAKT — KOHTAaKTHBIN
y3e1, 00pa3yIoIii BTHIYHONH KOHTAKT;
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PonukoBbIf KOHTAKT — KOHTAKTHBIN y3€I1, 00pa3yromui KaTAIuncs 31eKTPUUYEeCKU KOHTAaKT;

BpyOHOI1 KOHTAKT — KOHTAKTHBIN y3€ll, y KOTOPOTro MOABM)KHBIE JI€TaIH BBIIIOJHEHBI B BUJIE
IIJIACTUH

3. KoHCTpyKLHsl KOMMYTHUPYIOIIUX YCTPONCTB.

B KOHCTpYKIIMSAX KOMMYTHUPYIOLIMX Y3J10B KOHTAKTHI JOJIKHBI UMETh 3aIaHHYI0 BEJIMUUHY
Ha)KaTHs U €€ TOCTOSTHCTBO B MpoIecce dKCIuTyaTaui. YToOb1 n30exaTh HEMOCPEICTBEHHOTO
COETMHEHUS KOHTAKTOB C JIEPKATEISIMU, MPUOETAIOT K UCIIOJIb30BAHUI0 OUMETAIIOB.
Marepuanamu, TpUMEHSIEMBIMH 111 PACCMATPUBAEMBIX KOHTAKTHBIX IAp, SABJISIOTCS
0J1aropoIHBIC METAILIBI, JOMYCKAIOLINE Malbie KOHTAKTHBIE HaXaTHsl ( 30JI0TO, TAJIaaHH,
cepedbpo u ux cruiasbl). [1o KOHCTPYKTUBHOMY Ha3HAYEHUIO MITENICEIbHBIC COSTUHUTETN
MOIPA3AENIOT Ha 4 BUa: MexkOI0UHbIe; OI0YHbBIE; KaOenbHble;mpoxoanbie. [1o hopme
LITETCEIbHBIE COEAMHUTENN MOAPA3ICIAIOTCA Ha IUIMHAPUIECKUE U TPSIMOYTOJIbHBIE.

Ilo crenenn 3aI0WTHEI OT BJIAark ITCICCIBbHBIC COCANHUTCIIN MMOAPA3ACIIA0OTCA Ha
HETCPMECTU3UPOBAHHLIC U TCPMETUSUPOBAHHBIC. PaGora KkoHTaKTOB OIIPECACIIACTCSA (pI/I3I/IKO-
XUMHUYCCKUMH, MCEXaHNYCCKNMHU U TCXHOJIOTHYCCKHUMU CBOMCTBaMH MaTcpHraioB.

KoncTpykius mrenceasHoro pazbeMa MpeaCcTaBisieT Co00M 1Ba JIETKO COCTUHIAEMBIX U
pa3beIMHAEMbIX KOHTAKTHBIX y3J1a, 00E€CIICUNBAIOIINX B 33JaHHBIX PA0OYHX YCIOBHIX U B
3aJJaHHBIN [IEpUOJ] BPEMEHU YCTAaHOBJICHHOE 3HAYEHUE KOHTAKTHOTO 3JIEKTPHUYECKOTO
COIIPOTUBJICHHUS], a 11 HEKOTOPBIX CIy4acB U 3aJaHHBIC BEJIMUYUHBI dJIEKTPUUYECKHUX LIYMOB U
TEPMO-3.11.C.
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PackpbITO ABE COCTABIISIIOIIMX U3 TPEX:
1. Ha3zHaueHre KOMMYTHPYIOLUIUX yCTPOUCTB.

B pagnoannapaTtype MHUPOKO NPUMEHSAIOT PA3JIMYHOIO pOJa yCTPOMCTBA, IPEIHA3HAYCHHbIC
JUTSL KOMMYTAIUH TIeNel TOCTOSTHHOTO U TIEPEMEHHOTO TOKA, TJIe YacTo TpedyeTcs
MpeyCMaTPpUBATh BO3MOXKHOCTb COCIMHEHUS, PA3bEIMHEHUS U MIEPEKIIIOUCHUS OTAEIBHBIX €€
Y4aCTKOB 0€3 MPUMEHEHHS CIICIMAIbHBIX HHCTPYMEHTOB WM mpucriocobsenuid. [Ipomeccs
COEMHEHMUS, PA3bEIUHEHUS U IIEPEKITIOUCHUS MIEKTPUUECKUX LEIEeW Ha3bIBAOT
KOMMYTalHE. Y CTPOMCTBA, C MOMOLIBIO KOTOPBIX OHU OCYIIECTBIIAIOTCS -
KOMMYTHPYIOIIMMH yCTpoiicTBamu. JIF060e KOMMYTHPYIOIIee YCTPOUCTBO COCTOUT U3 ABYX
OCHOBHBIX KOHCTPYKTHUBHBIX YacTel (KOHTAKTHOW U MEXaHUYECKOH ), 00ECTICUHBAIOIINX
TpeOyeMoe KaueCTBO ANEKTPUUECKOTO COSAMHEHUS, HEOOXOUMbIe MEXaHUYECKUEe QYHKIUU U
MPOCTPAHCTBEHHBIE B3aUMOCBSI3H.

2. Buapl KOMMYTHPYIOIIUX YCTPOUCTB.

K xoMmMyTHpyrOIKM yCTPOKHCTBAM OTHOCAT NEPEKIIOYATENN U PA3HOTO THIIA PEIE, a TAKKE
COEZIMHUTEIIbHBIE (IITENCENbHbIE Pa3beMbl) M YCTAHOBOYHBIE (JTAMITOBBIE MTaHENN) u3aenus. B
3aBUCHUMOCTH OT YaCTOTbI, HA KOTOPO KOMMYTHPYIOLIHE YCTPOHCTBA 3PPEKTUBHO
BBITOJIHSIOT CBOM (DYHKLIMHU, OHH MOJPA3JENAIOTC HA HU3KOYACTOTHBIE, BBICOKOYACTOTHBIE U
paccuurtanHsble i padboTsl B ensx CBY. [1o MOmHOCTH KOMMYTHpYIOLIHE YCTPOHCTBA
MOAPA3ACIIAOT Ha: MAJIOMOLIHBIE CPEIHEN MOIIHOCTHU IOBBILLIEHHON MOIIHOCTH.

B cocraB KOMMYTHUPYIOIIHUX yCTpOfICTB BXOJAT:. BBIKJIFOUATCIIN, TyM6H6pLI, Teﬂe(pOHHLIC
KIIFO4YH, MIEPCKI0YATECIIN, pCJIC U T.II.

[To ciocoOy ympaBiieHus: OHM pa3eaioTCs Ha NEPEKIII0YaTeNN ¢ PyYHbIM U
3JIEKTPOMEXaHUUECKUM YIIpaBiieHHeM. B cBoro ouepeap nepexitoyaTesu ¢
AJIEKTPOMEXaHMUECKUM YTPABICHUEM Pa3ICIISIOT Ha SJIEKTPOMArHUTHBIC TTEPEKITIOUaTeTu U
MEePEKIIIOYATEN YIPABIIIEMbIE AIEKTPOIBUTaTEIsIMU. BHUIbI KOHTAKTHBIX COEIMHUTENEH:
Hepa300pHbIE KOHTAKTHOE COEIMHEHHUE, pa300pHOE KOHTAKTHOE COEIMHEHNE U Pa3beMHOE
KOHTAKTHOE COEIMHEHUE.

Buasl KOHTaKTOB BHGKTqueCKOﬁ OCIIN.

KoHrakTsr BHCKTqueCKOﬁ LETIN MMoApa3ACIIAA0T Ha CIICAYIOIIUC I'PYIIIILI: HCPA3MbIKACMbIC
KOHTAKTbl, KOMMYTHPYIOMIUC KOHTAKTBI, 3aMbIKAIOINE KOHTAKTEI, Pa3MbIKAIOIIUC KOHTAKTHI,
NEPCKIOYAOMNC KOHTAKTHI. IIo XapaKkTepy BBaHMOﬂeﬁCTBHH B IIpOLECCC KOMMYTHUPOBAHUA
KOHTAKThI pasacCiIaOT Ha XapaKTCPHBIC I'PYIIIIbI: CTBIKOBBIC JICKTPHYCCKUC KOHTAKThI,
OPUTHUPAOIIUCCA KOHTAKTBI, CKOJIB3AMIUC DJICKTPUICCKUC KOHTAKTDI, KATAIIUCCA
OJICKTPUYCCKUC KOHTAKTBI, BTIYHBIC DJICKTPUYCCKUC KOHTAKTbI, KOHTAKT-ACTAJIbIO. ITo (bopMe
KOHTAKT-ACTAJIN MMOAPA3ACIIAOT HAa INIOCKUC NUJIMHAPUICCKHUEC, KOHUYCCKUC, C(l)epI/I‘-ICCKI/IC,
IpsAMOYTOJIBHBIC, KBAAPATHBIC U KPYTJIBIC.

KonrTakTHbIe Y3JIBI IOAPA3ACTIAIOT HAa HCCKOJIBKO BUAOB! Po3eTouHBIN KOHTAKT — KOHTAaKTHBIN
y3e1, 00pa3yIoIii BTHIYHONH KOHTAKT;

ctp. 8 3 152




PonukoBbIf KOHTAKT — KOHTAKTHBIN y3€I1, 00pa3yromui KaTAIuncs 31eKTPUUYEeCKU KOHTAaKT;

BpyOHOI1 KOHTAKT — KOHTAKTHBIN y3€ll, y KOTOPOTro MOABM)KHBIE JI€TaIH BBIIIOJHEHBI B BUJIE
IIJIACTUH

3. KoHCTpyKLHsl KOMMYTHUPYIOIIUX YCTPONCTB.

B KOHCTpYKIIMSAX KOMMYTHUPYIOLIMX Y3J10B KOHTAKTHI JOJIKHBI UMETh 3aIaHHYI0 BEJIMUUHY
Ha)KaTHs U €€ TOCTOSTHCTBO B MpoIecce dKCIuTyaTaui. YToOb1 n30exaTh HEMOCPEICTBEHHOTO
COETMHEHUS KOHTAKTOB C JIEPKATEISIMU, MPUOETAIOT K UCIIOJIb30BAHUI0 OUMETAIIOB.
Marepuanamu, TpUMEHSIEMBIMH 111 PACCMATPUBAEMBIX KOHTAKTHBIX IAp, SABJISIOTCS
0J1aropoIHBIC METAILIBI, JOMYCKAIOLINE Malbie KOHTAKTHBIE HaXaTHsl ( 30JI0TO, TAJIaaHH,
cepedbpo u ux cruiasbl). [1o KOHCTPYKTUBHOMY Ha3HAYEHUIO MITENICEIbHBIC COSTUHUTETN
MOIPA3AENIOT Ha 4 BUa: MexkOI0UHbIe; OI0YHbBIE; KaOenbHble;mpoxoanbie. [1o hopme
LITETCEIbHBIE COEAMHUTENN MOAPA3ICIAIOTCA Ha IUIMHAPUIECKUE U TPSIMOYTOJIbHBIE.

Ilo crenenn 3aI0WTHEI OT BJIAark ITCICCIBbHBIC COCANHUTCIIN MMOAPA3ACIIA0OTCA Ha
HETCPMECTU3UPOBAHHLIC U TCPMETUSUPOBAHHBIC. PaGora KkoHTaKTOB OIIPECACIIACTCSA (pI/I3I/IKO-
XUMHUYCCKUMH, MCEXaHNYCCKNMHU U TCXHOJIOTHYCCKHUMU CBOMCTBaMH MaTcpHraioB.

KoncTpykius mrenceasHoro pazbeMa MpeaCcTaBisieT Co00M 1Ba JIETKO COCTUHIAEMBIX U
pa3beIMHAEMbIX KOHTAKTHBIX y3J1a, 00E€CIICUNBAIOIINX B 33JaHHBIX PA0OYHX YCIOBHIX U B
3aJJaHHBIN [IEpUOJ] BPEMEHU YCTAaHOBJICHHOE 3HAYEHUE KOHTAKTHOTO 3JIEKTPHUYECKOTO
COIIPOTUBJICHHUS], a 11 HEKOTOPBIX CIy4acB U 3aJaHHBIC BEJIMUYUHBI dJIEKTPUUYECKHUX LIYMOB U
TEPMO-3.11.C.
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PackppIThl Bce cocTaBiIsIOLIME.
1. Ha3zHaueHre KOMMYTHPYIOLUIUX yCTPOUCTB.

B pagnoannapaTtype MHUPOKO NPUMEHSAIOT PA3JIMYHOIO pOJa yCTPOMCTBA, IPEIHA3HAYCHHbIC
JUTSL KOMMYTAIUH TIeNel TOCTOSTHHOTO U TIEPEMEHHOTO TOKA, TJIe YacTo TpedyeTcs
MpeyCMaTPpUBATh BO3MOXKHOCTb COCIMHEHUS, PA3bEIMHEHUS U MIEPEKIIIOUCHUS OTAEIBHBIX €€
Y4aCTKOB 0€3 MPUMEHEHHS CIICIMAIbHBIX HHCTPYMEHTOB WM mpucriocobsenuid. [Ipomeccs
COEMHEHMUS, PA3bEIUHEHUS U IIEPEKITIOUCHUS MIEKTPUUECKUX LEIEeW Ha3bIBAOT
KOMMYTalHE. Y CTPOMCTBA, C MOMOLIBIO KOTOPBIX OHU OCYIIECTBIIAIOTCS -
KOMMYTHPYIOIIMMH yCTpoiicTBamu. JIF060e KOMMYTHPYIOIIee YCTPOUCTBO COCTOUT U3 ABYX
OCHOBHBIX KOHCTPYKTHUBHBIX YacTel (KOHTAKTHOW U MEXaHUYECKOH ), 00ECTICUHBAIOIINX
TpeOyeMoe KaueCTBO ANEKTPUUECKOTO COSAMHEHUS, HEOOXOUMbIe MEXaHUYECKUEe QYHKIUU U
MPOCTPAHCTBEHHBIE B3aUMOCBSI3H.

2. Buapl KOMMYTHPYIOIIUX YCTPOUCTB.

K xoMmMyTHpyrOIKM yCTPOKHCTBAM OTHOCAT NEPEKIIOYATENN U PA3HOTO THIIA PEIE, a TAKKE
COEZIMHUTEIIbHBIE (IITENCENbHbIE Pa3beMbl) M YCTAHOBOYHBIE (JTAMITOBBIE MTaHENN) u3aenus. B
3aBUCHUMOCTH OT YaCTOTbI, HA KOTOPO KOMMYTHPYIOLIHE YCTPOHCTBA 3PPEKTUBHO
BBITOJIHSIOT CBOM (DYHKLIMHU, OHH MOJPA3JENAIOTC HA HU3KOYACTOTHBIE, BBICOKOYACTOTHBIE U
paccuurtanHsble i padboTsl B ensx CBY. [1o MOmHOCTH KOMMYTHpYIOLIHE YCTPOHCTBA
MOAPA3ACIIAOT Ha: MAJIOMOLIHBIE CPEIHEN MOIIHOCTHU IOBBILLIEHHON MOIIHOCTH.

B cocraB KOMMYTHUPYIOIIHUX yCTpOfICTB BXOJAT:. BBIKJIFOUATCIIN, TyM6H6pLI, Teﬂe(pOHHLIC
KIIFO4YH, MIEPCKI0YATECIIN, pCJIC U T.II.

[To ciocoOy ympaBiieHus: OHM pa3eaioTCs Ha NEPEKIII0YaTeNN ¢ PyYHbIM U
3JIEKTPOMEXaHUUECKUM YIIpaBiieHHeM. B cBoro ouepeap nepexitoyaTesu ¢
AJIEKTPOMEXaHMUECKUM YTPABICHUEM Pa3ICIISIOT Ha SJIEKTPOMArHUTHBIC TTEPEKITIOUaTeTu U
MEePEKIIIOYATEN YIPABIIIEMbIE AIEKTPOIBUTaTEIsIMU. BHUIbI KOHTAKTHBIX COEIMHUTENEH:
Hepa300pHbIE KOHTAKTHOE COEIMHEHHUE, pa300pHOE KOHTAKTHOE COEIMHEHNE U Pa3beMHOE
KOHTAKTHOE COEIMHEHUE.

Buasl KOHTaKTOB BHGKTqueCKOﬁ OCIIN.

KoHrakTsr BHCKTqueCKOﬁ LETIN MMoApa3ACIIAA0T Ha CIICAYIOIIUC I'PYIIIILI: HCPA3MbIKACMbIC
KOHTAKTbl, KOMMYTHPYIOMIUC KOHTAKTBI, 3aMbIKAIOINE KOHTAKTEI, Pa3MbIKAIOIIUC KOHTAKTHI,
NEPCKIOYAOMNC KOHTAKTHI. IIo XapaKkTepy BBaHMOﬂeﬁCTBHH B IIpOLECCC KOMMYTHUPOBAHUA
KOHTAKThI pasacCiIaOT Ha XapaKTCPHBIC I'PYIIIIbI: CTBIKOBBIC JICKTPHYCCKUC KOHTAKThI,
OPUTHUPAOIIUCCA KOHTAKTBI, CKOJIB3AMIUC DJICKTPUICCKUC KOHTAKTDI, KATAIIUCCA
OJICKTPUYCCKUC KOHTAKTBI, BTIYHBIC DJICKTPUYCCKUC KOHTAKTbI, KOHTAKT-ACTAJIbIO. ITo (bopMe
KOHTAKT-ACTAJIN MMOAPA3ACIIAOT HAa INIOCKUC NUJIMHAPUICCKHUEC, KOHUYCCKUC, C(l)epI/I‘-ICCKI/IC,
IpsAMOYTOJIBHBIC, KBAAPATHBIC U KPYTJIBIC.

KonrTakTHbIe Y3JIBI IOAPA3ACTIAIOT HAa HCCKOJIBKO BUAOB! Po3eTouHBIN KOHTAKT — KOHTAaKTHBIN
y3e1, 00pa3yIoIii BTHIYHONH KOHTAKT;
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PonukoBbIf KOHTAKT — KOHTAKTHBIN y3€I1, 00pa3yromui KaTAIuncs 31eKTPUUYEeCKU KOHTAaKT;

BpyOHOI1 KOHTAKT — KOHTAKTHBIN y3€ll, y KOTOPOTro MOABM)KHBIE JI€TaIH BBIIIOJHEHBI B BUJIE
IIJIACTUH

3. KoHCTpyKLHsl KOMMYTHUPYIOIIUX YCTPONCTB.

B KOHCTpYKIIMSAX KOMMYTHUPYIOLIMX Y3J10B KOHTAKTHI JOJIKHBI UMETh 3aIaHHYI0 BEJIMUUHY
Ha)KaTHs U €€ TOCTOSTHCTBO B MpoIecce dKCIuTyaTaui. YToOb1 n30exaTh HEMOCPEICTBEHHOTO
COETMHEHUS KOHTAKTOB C JIEPKATEISIMU, MPUOETAIOT K UCIIOJIb30BAHUI0 OUMETAIIOB.
Marepuanamu, TpUMEHSIEMBIMH 111 PACCMATPUBAEMBIX KOHTAKTHBIX IAp, SABJISIOTCS
0J1aropoIHBIC METAILIBI, JOMYCKAIOLINE Malbie KOHTAKTHBIE HaXaTHsl ( 30JI0TO, TAJIaaHH,
cepedbpo u ux cruiasbl). [1o KOHCTPYKTUBHOMY Ha3HAYEHUIO MITENICEIbHBIC COSTUHUTETN
MOIPA3AENIOT Ha 4 BUa: MexkOI0UHbIe; OI0YHbBIE; KaOenbHble;mpoxoanbie. [1o hopme
LITETCEIbHBIE COEAMHUTENN MOAPA3ICIAIOTCA Ha IUIMHAPUIECKUE U TPSIMOYTOJIbHBIE.

Ilo crenenn 3aI0WTHEI OT BJIAark ITCICCIBbHBIC COCANHUTCIIN MMOAPA3ACIIA0OTCA Ha
HETCPMECTU3UPOBAHHLIC U TCPMETUSUPOBAHHBIC. PaGora KkoHTaKTOB OIIPECACIIACTCSA (pI/I3I/IKO-
XUMHUYCCKUMH, MCEXaHNYCCKNMHU U TCXHOJIOTHYCCKHUMU CBOMCTBaMH MaTcpHraioB.

KoncTpykius mrenceasHoro pazbeMa MpeaCcTaBisieT Co00M 1Ba JIETKO COCTUHIAEMBIX U
pa3beIMHAEMbIX KOHTAKTHBIX y3J1a, 00E€CIICUNBAIOIINX B 33JaHHBIX PA0OYHX YCIOBHIX U B
3aJJaHHBIN [IEpUOJ] BPEMEHU YCTAaHOBJICHHOE 3HAYEHUE KOHTAKTHOTO 3JIEKTPHUYECKOTO
COIIPOTUBJICHHUS], a 11 HEKOTOPBIX CIy4acB U 3aJaHHBIC BEJIMUYUHBI dJIEKTPUUYECKHUX LIYMOB U
TEPMO-3.11.C.

Texkymuii KOHTPOJIb Ne3

®opma koutpoas: KorrponsHas padora (Ompoc)
OnmncartesibHasi YaCTh: MUCbMEHHAsI KOHTPOJIbHAs paboTa
3ananue Nel
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PackpbIT 01MH BOIIPOC U3 TpEX.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXXY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJACTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOIUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEHaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HHpOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
1a00paTOpPHUU OCYIIECTBISIETCS IEHTPAIN30BAaHO NICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecTo ciecapsi cOOpIIMKa U MOHTaKHHUKA PaJii03JIEKTPOHHOM annapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BHITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
1 MaTepuaiaMu: 3J1. NasJbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, OJCTaBKa JJis MasIbHUKA,
HO JUJIsl CHATHS M30JISILKHU, TPHOOP ISl U3MEPEHUS TEMIIEpaTyphbl, Tapa sl XpaHEHHs
(roca u npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTI0TyOIIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOUYH IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISLIMEH IPU BBIOJHEHUH PA0OT CBA3aHHBIX IPOTACKHUBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUIETKY B FTMOKHMX IIJIAHTaX WK KOJUIEKTOpax HEOOX0AUMO
I0JIb30BaThCS CIIELIMAIBHBIMU ITEPYaTKAMH.

- KaTCrOpHUICCKHU 3allpCiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxXOoIATCA IO HAIPSKCHHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.
- pabounii TOHKEH OBITh OJIET B CIICII. OJICHKITY.
2. Texnuka Oe30macHOCTH Ha pabodyeM MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. PaBouee mMecTo 311. MOHTa)KHHKA 000PYIyeTCsI XOPOILIUM OCBEILIEHUEM.

. BEITSKHOM BEHTUIISALMCH.

. DIEKTPUYCCKUMH TOYKAMH TSI DJICKTPOUHCTPYMEHTOB.

. Pabouee MecTO TOMKHO OBITH 3a3E€MJICHO.

. MHCTpYMEHTBI 1 000pyTOBAaHUE JTOJDKHO OBITH B UCIIPABHOM COCTOSTHHH.
. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pyku 1OKHBI OBITh CyXHMH U YACTBIMH.

O N B~ W
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9. ITasuIbHMK KJIACTh HA TOJIBKO HA MOJCTABKY.
10. He nmpoBepsTh CTENEHb HarpeBa NMasjbHUKA Ha OLIYIIb.
11. Ilpu naiike He NpUAEPKUBATH AE€TATH PyKaMH, TOJIBKO MUHIETOM WM
IJIOCKOTYOIIamMu.
12. He ouniiaTh NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO
MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.
13. 3ayninatse kajo nasjbHUKA CIEyeT TOrJa, KOrja OH HEe Harper.
14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 00K HaXOIUTCS MO HANPSHKEHUEM.
15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.
16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.
17. CobmroneHue pexuma padoThl U OpraHu3anus padboyero MecTa MEeKTPOMOHTAKHHUKA.
Bunsl 1 3a1aun HHCTpYKTaxel o 6e30MacHOCTH TPYAa.
OTBETCTBEHHOCThH 32 OPraHU3ALUIO0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/Jla HECEeT PYKOBOJIUTEh. A CBOEBPEMEHHOCTHLOOYUEHHUSI PaOOTHHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy Ia.
WHcTpyKTaxu no Xxapakrepy ¥ BpeMEHH IIPOBEACHUS MOAPA3AEIAIOTCS Ha!
1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TEXHOJIOTHYEeCKOTI0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:

a). pa3oBbIe pPabOTHI HE CBSA3AHHBIC C MIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. . ..)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

T')IIPOM3BOJICTBO pabOT, HA KOTOPHIE O(OPMIIAETCS HAPSI-TOMYCK ... H JIP. MEPOIIPHSITHS.
3. leiicTBHE 2JIEKTPHUYECKOr0 TOKA HA OPTaHU3M YeJI0OBeKa.

DNEKTPUYECKHUNA TOK, MPOXOJIS Yepe3 TeJIO0 YeIOBEKa OKa3hIBACT:

TepMuyeckoe, XUMHYECKOE, MEXaHUIECKOE U OMOJIOTHYECKOe BO3/ICHCTBHE.

1. Tepmuueckoe BO3aeiicTBHE — 3TO 0KOT'H, dJIEKTPUUECKHAE 3HAKH, METAJUIM3aLUs KOXKU.

2. XumMu4eckoe BO31eliCTBHE — 3TO IEKTPOJIN3 KOXKU HapylIeHne GU3H0IOIHYECKUX
(GyHKIMH Ipy 00JTy4€HUH MOIIHBIM IIOTOKOM YJIbTPa(HOIETOBBIX JTy4Yel JIEKTPOIUTHIECKOM
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JYTY IPUBOAMT K BOCHAJIEHUIO 000I0YEK T1a3.

3. Mexanu4eckoe BO3AeHCTBHE TOKA — IIPOSIBJISIETCS [IPU PAa3pbIBE WM PACCIIOCHUN
MBIIIL, Pa3pbIBE CYXOXWINH, BBIBUXaX CYCTaBOB. ...COKPAILICHUI MBIIIILI.

4. buosoruyeckoe Bo3aelicTBHE TOKOM — IPUBOUT K 3JICKTPUUECKOMY yJIapy WJIH LLIOKY
(HOTepH CO3HAHUA HAPYIICHUA ACATCIbHOCTH CEpAla UJIN AbIXaHWs, YTO IPUBOAUT K
CMEpTH).

[IpuunHEI 371€KTPO-TpaBMaTU3Ma:
1. CnyuyaliHO€ IPUKOCHOBEHHUE;
2. [losiBneHue HaNPsHKEHUS HAa METAJUTMUECKUX YacTAX 3JIEKTpooOOpyAOBaHuUS,
HapyUIEHWs U30JI1UY;

3. Omnbo4HOE BKIIOYEHHE AIEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIIOIU;

4. OrcycTBHE 3a3€MJICHUS 3/1aHUS U 3JIEKTPOYCTAaHOBOK

PaCKpBITLI ABa BOIIPpOCa U3 TPCX.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHoOpsAKa B y4eOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

[Tomemienue as npoBeeHUs MPAKTUYECKUX paboT MO ciecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKy 000pYZ0OBaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOIUMBIN KOMIUIEKC Ja00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMAIbHO 000PYAOBAaHHbBIE CTOJBI HA 15 pabounx MecT, CHaO)KEHHbIE MyIbTaMU
WHAUBUAYAJIbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HHpOpMalus, CpeicTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpHUU OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaNPsKEHUS.

Pabouee mecto cnecapsi cOOpIIMKAa U MOHTAKHHUKA PaJi03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK MIPOU3BOJCTBEHHOMN IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIsl BHITOJIHEHUS
OTIpeIeIeHHON pabOThl M OCHAILIEHHBIN COOTBETCTBYIOIIMM 000PYJOBAaHUEM, HHCTPYMEHTOM
1 MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HO JIJIs1 CHATHS MU30JISILKHU, IPHOOP A1 U3MEPEHUS TEMIIEpaTyphbl, Tapa sl XpaHEHHs
(roca u npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIO0TyOIIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOUYH IaeYHbIe, TMHEHKA, HOXKHUILbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIBI pabouune.

- IPOAYBKA CKAThIM BO3AyXOM MOHTAKa JOJKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyTOBaHHOM BEHTHJISILIMEH IPU BBIOJIHEHUH PA0OT CBA3aHHBIX IPOTACKMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIIETKY B FTMOKHMX IIJIAHTaX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITEPYaATKAMH.

- KaTCTrOpHUICCKHU 3aIllpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxXOodATCA OO HAIPSKCHUEM
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- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.

- paboumii 10KEH ObITh OJIET B CHELl. OACKIY.

2. Texnuka Oe30macHOCTH Ha pabodyem MecTe.

HpI/I BBIITIOJIHCHHUU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IJ'I 10
TEXHUKHA 0€30IaCHOCTH:
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. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. PaBouee mMecTo 311. MOHTa)KHHKA 000PYIyEeTCsI XOPOILIUM OCBEILEHUEM.
. BEITSKHOM BEHTUIISALMCH.

. DIEKTPUYECCKUMH TOYKAMH TSI DJICKTPOUHCTPYMEHTOB.

. Pabouee MecTO TOMKHO OBITH 3a3€MJICHO.

. MHCTpYMEHTBI 1 000pyTOBAaHUE JTOJDKHO OBITH B UCIIPABHOM COCTOSTHHH.
. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pyku 1OKHBI OBITh CyXHMH U YACTBIMH.

. [asIpHUK KJIACTh HA TOJMBKO HA MOJACTABKY.

. He ipoBepsITh cTenens HarpeBa masuibHUKA Ha OIYTIb.

. [Ipu maiike He MpUIEPKUBATH AETAU PyKaMH, TOJIBKO MUHIIETOM WU

IJIOCKOTYOIIaMHU.

. He ouninate nasyibHMK OT JIUIITHETO IpUumnoA MyTeM BCTPAXUBAHUS, TOJIBKO

IIPHUKOCHOBCHUEM JKajia MasdJIbHUKA K IIPUIIO0 UJIN X/0 TKaHWU.

. 3aunmiaTh Kajuo NasulbHUKA CIEAyeT TOI1a, KOrJa OH HE Harper.
14.
15.
16.

He BBITTOIHATE MOHTAKHBIC pa60TLI, Koraa 0J10K HaxXOJUTCA OO HAIIPAKCHHUEM.
Bce kuakocTu XpaHUTh B 3aKPBITOM CTEKISTHHOM Tape ¢ HAKJIIEEHHBIM SPJIBIYKOM.
[IpoBoj nocie nailku OTKYChIBaTh OT c€0sl U coceleH.

17. Cobnronenue pexxuma paboThl M OpraHU3aIys padovero MecTa JIEKTPOMOHTAKHHUKA.

Bunel v 3anaun HHCTpYKTaXel no 6€30MacHOCTH TPY/a.

OTBETCTBEHHOCTH 32 OPraHU3AIMI0 CBOEBPEMEHHOI0 M Kau€CTBEHHOI0 00YUYEHUs U TPOBEPKU
3HaHUI 110 OXpaHe Tpy/Aa HECET PyKOBOAUTENb. A CBOEBPEMEHHOCTHOOYUEHUSI PAOOTHUKOB
KOHTPOJIHMPYET UHKEHEP MO OXpaHe Tpy/a.

WHcTpyKkTaxu no xapakrepy U BpeMEHU ITPOBEACHUS MOAPa3AeSI0TCs Ha!

1. BBOAHBIN HHCTPYKTAK NPHU NIpHeMe HA padoTy;

2. nepBMYHBIN HHCTPYKTAK HA padoyeM mecTe;

3. BHeIJIaHOBbBIIi HHCTPYKTAK IPU BBEACHUH HOBOI'O 060py}]0BaHHﬂ, IPpH USMECHCHUHA
TEXHOJOIH41€CKOro mpoimecca, HHCTpPyMEeHTOB, CbIPbi;

4. nesieBOM MHCTPYKTAK IPOBOAAT Nepe/ BHINOJHEHHEM CJIeAYIOIHX padoT:

a). Pa30BbIC pa60TH HC CBA3aHHBIC C ITPAMBIMHA O6$[38.HHOCTSIMI/I;

ctp. 15 u3 152




0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIAIIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

T')IIPOM3BOJICTBO PaboT, HA KOTOPBIE O(DOPMIISETCS HAPSA-TOMYCK ... 1 JAP. MEPOTIPUSITHS.

3. leiicTBHE 3JIEKTPUYECKOT0 TOKA HA OPraHN3M 4ejloBeKa.

DIEKTPUYECKHUI TOK, MPOXOs Yepe3 TEJIO YeTOBEKa OKA3bIBALT:

Tepmudeckoe, XUMUYECKOE, MEXaHUIECKOE M OMOJIOTHYECKOE BO3/ICHCTBHE.

1. Tepmuueckoe BO3aeiicTBHE — 3TO 0KOT'H, dJIEKTPUUECKHAE 3HAKH, METAJUIN3aLUs KOXKU.

2. XuMu4eckoe Bo3/1eicTBHE — ITO IJIEKTPOJIN3 KOXKH HAPYIICHUE (PU3HOTOTHUECKHUX
GbyHKIUH Tpy 00TyYEHUH MOIIHBIM TTOTOKOM YJIbTPa(UOIETOBBIX JTydel JIEKTPOIUTUIECKON

JYTY PUBOAMT K BOCHAJICHUIO 000I0YEK T1a3.

3. MexaHu4eckoe BO3AeHCTBHE TOKA — IIPOSIBJISIETCS [IPU PAa3pbIBE WM PACCIIOCHUN
MBIIIL, Pa3pbIBE CYXOXWINH, BBIBUXaX CYCTaBOB. ...COKPAILICHUH MBIIIILI.

4. buosoruyeckoe Bo3aelicTBHE TOKOM — IPUBOIUT K 3JICKTPUUECKOMY yJIapy WJIH LIOKY
(HOTepH CO3HAHUA HAPYIICHUA ACATCIBbHOCTH CEpAla UJIN AbIXaHWs, YTO IPUBOAUT K
CMEpTH).

[IpuunHEI 37€KTPO-TpaBMaTU3Ma:
1. CnyuyaliHO€ IPUKOCHOBEHHUE;
2. [losiBneHue HaNPsHKEHUS HAa METAJUTMUECKUX YacTAX 3JIEKTpooOOpyAOBaHuUS,
HapyUIEHWs U30JI1UY;

3. Omnbo4HOE BKIIOYEHHE ATEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIIOIU;

4. OrcycTBHE 3a3€MJICHUS 3/1aHUS U DJIEKTPOYCTAaHOBOK
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PackpeIThl TpU Bompoca U3 Tpex.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXXY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJACTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOIUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEHaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HHpOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
1a00paTOpPHUU OCYIIECTBISIETCS IEHTPAIN30BAaHO NICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecTo ciecapsi cOOpIIMKa U MOHTaKHHUKA PaJii03JIEKTPOHHOM annapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BHITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
1 MaTepuaiaMu: 3J1. NasJbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, OJCTaBKa JJis MasIbHUKA,
HO JUJIsl CHATHS M30JISILKHU, TPHOOP ISl U3MEPEHUS TEMIIEpaTyphbl, Tapa sl XpaHEHHs
(roca u npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTI0TyOIIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOUYH IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISLIMEH IPU BBIOJHEHUH PA0OT CBA3aHHBIX IPOTACKHUBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUIETKY B FTMOKHMX IIJIAHTaX WK KOJUIEKTOpax HEOOX0AUMO
I0JIb30BaThCS CIIELIMAIBHBIMU ITEPYaTKAMH.

- KaTCrOpHUICCKHU 3allpCiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxXOoIATCA IO HAIPSKCHHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.
- pabounii TOHKEH OBITh OJIET B CIICII. OJICHKITY.
2. Texnuka Oe30macHOCTH Ha pabodyeM MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. PaBouee mMecTo 311. MOHTa)KHHKA 000PYIyeTCsI XOPOILIUM OCBEILIEHUEM.

. BEITSKHOM BEHTUIISALMCH.

. DIEKTPUYCCKUMH TOYKAMH TSI DJICKTPOUHCTPYMEHTOB.

. Pabouee MecTO TOMKHO OBITH 3a3E€MJICHO.

. MHCTpYMEHTBI 1 000pyTOBAaHUE JTOJDKHO OBITH B UCIIPABHOM COCTOSTHHH.
. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pyku 1OKHBI OBITh CyXHMH U YACTBIMH.

O N B~ W
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9. ITasuIbHMK KJIACTh HA TOJIBKO HA MOJCTABKY.
10. He nmpoBepsTh CTENEHb HarpeBa NMasjbHUKA Ha OLIYIIb.
11. Ilpu naiike He NpUAEPKUBATH AE€TATH PyKaMH, TOJIBKO MUHIETOM WM
IJIOCKOTYOIIamMu.
12. He ouniiaTh NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO
MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.
13. 3ayninatse kajo nasjbHUKA CIEyeT TOrJa, KOrja OH HEe Harper.
14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 00K HaXOIUTCS MO HANPSHKEHUEM.
15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.
16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.
17. CobmroneHue pexuma padoThl U OpraHu3anus padboyero MecTa MEeKTPOMOHTAKHHUKA.
Bunsl 1 3a1aun HHCTpYKTaxel o 6e30MacHOCTH TPYAa.
OTBETCTBEHHOCThH 32 OPraHU3ALUIO0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/Jla HECEeT PYKOBOJIUTEh. A CBOEBPEMEHHOCTHLOOYUEHHUSI PaOOTHHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy Ia.
WHcTpyKTaxu no Xxapakrepy ¥ BpeMEHH IIPOBEACHUS MOAPA3AEIAIOTCS Ha!
1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TEXHOJIOTHYEeCKOTI0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:

a). pa3oBbIe pPabOTHI HE CBSA3AHHBIC C MIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. . ..)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

T')IIPOM3BOJICTBO pabOT, HA KOTOPHIE O(OPMIIAETCS HAPSI-TOMYCK ... H JIP. MEPOIIPHSITHS.
3. leiicTBHE 2JIEKTPHUYECKOr0 TOKA HA OPTaHU3M YeJI0OBeKa.

DNEKTPUYECKHUNA TOK, MPOXOJIS Yepe3 TeJIO0 YeIOBEKa OKa3hIBACT:

TepMuyeckoe, XUMHYECKOE, MEXaHUIECKOE U OMOJIOTHYECKOe BO3/ICHCTBHE.

1. Tepmuueckoe BO3aeiicTBHE — 3TO 0KOT'H, dJIEKTPUUECKHAE 3HAKH, METAJUIM3aLUs KOXKU.

2. XumMu4eckoe BO31eliCTBHE — 3TO IEKTPOJIN3 KOXKU HapylIeHne GU3H0IOIHYECKUX
(GyHKIMH Ipy 00JTy4€HUH MOIIHBIM IIOTOKOM YJIbTPa(HOIETOBBIX JTy4Yel JIEKTPOIUTHIECKOM
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JYTY IPUBOAMT K BOCHAJIEHUIO 000I0YEK T1a3.

3. Mexanu4eckoe BO3AeHCTBHE TOKA — IIPOSIBJISIETCS [IPU PAa3pbIBE WM PACCIIOCHUN
MBIIIL, Pa3pbIBE CYXOXWINH, BBIBUXaX CYCTaBOB. ...COKPAILICHUI MBIIIILI.

4. buosoruyeckoe Bo3aelicTBHE TOKOM — IPUBOUT K 3JICKTPUUECKOMY yJIapy WJIH LLIOKY
(HOTepH CO3HAHUA HAPYIICHUA ACATCIbHOCTH CEpAla UJIN AbIXaHWs, YTO IPUBOAUT K
CMEpTH).

[IpuunHEI 371€KTPO-TpaBMaTU3Ma:
1. CnyuyaliHO€ IPUKOCHOBEHHUE;
2. [losiBneHue HaNPsHKEHUS HAa METAJUTMUECKUX YacTAX 3JIEKTpooOOpyAOBaHuUS,
HapyUIEHWs U30JI1UY;

3. Omnbo4HOE BKIIOYEHHE AIEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIIOIU;

4. OrcycTBHE 3a3€MJICHUS 3/1aHUS U 3JIEKTPOYCTAaHOBOK

Saganue No2

1. laTth onpeneneHre CoeAMHEHUS.

2. PackpbITh npoliecc BBIMOIHEHHS clIeCapHO-COOPOUHBIX COEIMHEHUI: pa3beMHBIE U HE pa3bEeMHBIE.

3. OxapakTepu3oBaTh pabouee MeCTo ciiecapsl.

OreHka

Tlokazarenu olleHKHA

3

[IpaBUIBHO PACKPHIT OJMH BOIIPOC U3 TPEX:

CoennHeHus - MPOIecC U3TOTOBICHUS H3AENUs U3 AeTaleil, COOpOUHbIX eANHMUII(Y3II0B),
arperaroB ImyTeM (pU3HYecKoro o0beIMHEeHus B 0J1HO Lieioe.. [lokazaTenu
paboTOCOCOOHOCTH COETUHEHUS — 3TO MPOYHOCTh, TEPMETUYHOCTh, a TAKKE
TE€XHOJIOTMYHOCTb SBJIETCS OCHOBHOM YacThIO POU3BOACTBEHHOIO IIporiecca COOPKH.
Pa3bemMHoOe coemHeHNne Moapa3ae/isieTcs Ha:

Pe3nboBOE coenuHenune, KIeMHOE, KOHYCHOE U TPO(IIIbHOE.

CO€JII/IHCHI/I$I HeTaﬂeﬁ, MMPUMCHSACMBIC B MAallIMHO- U HpI/I60pOCTp06HI/II/I, IMPUHATO JCIUTH HA
MO/IBIDKHBIE, 00€CTIEYHBAIOIIHE MTePEMEIIEHUE OJHON JeTalli OTHOCUTEIBHO JPYToi, 1

HETIOJBUKHBIE,B KOTOPBIX JBE NN HECKOJIBKO JAETAJIEH KECTKO CKPEIIEHBI IPYT C APYTOM.

Buabl coennHeHuii jeraJjei:
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CoeguHaHe
AOTAMEH sMAWHN

I ]

Henogsmmewe Tognumrbre

| |
| | | |

Pazsemmsie Hepassesmne Paisesisia Hepasnesmne

Ka)KI[I)If/'I M3 3TUX JIBYX THUIIOB COGI{I/IHGHI/If/'I noApa3aciIsAroT Ha IBE OCHOBHLIC I'PYIIIIBI:
pa3beMHbIC U Hepa3beMHbIC. Pa3beMHBIMH HA3bIBAIOTCS TAKME COCTUHCHUS, KOTOPBIC
MO3BOJISFOT MTPOU3BOIUTH MHOTOKPATHYIO COOPKY M pa300pKy cOOpOUHOM eTUHUIIBI Oe3
NOBpeXeHUS AeTaneld. K pa3beMHBIM HEMOIBUKHBIM COCTUHEHUSIM OTHOCSTCS pE3b0OBEHIE,
IHTI/ICI)TOBI)IC, IOMMOHOYHBIC, HITMICBLIC, @ TAKKEC COCAUHCHUSA, OCYIICCTBIIACMBIC
NePEXOIHBIMH TTOCaKaMH. Pa3beMHBIC MOJIBUKHBIC COCTMHCHUS UMCIOT TOJIBUKHBIC
IIoCaaKu (HOC&I[KI/I C 3a30p0M) Mo TUJIMHAPUYICCKUM, KOHUYCCKHUM, BUHTOBBIM U ITIJIOCKUM
TIOBEPXHOCTSIM.

2. Hepa3LeMH0e COCAUHCHHUE MOAPA3ACTAACTCH HA: CBAPHOC, ITadHOEC, 3aKJIICIIOYHOC U
ApMUPOBAHHOC COCIUHCHNUEC U COCAUHCHUEC C HATATOM - CJIOBHO pa3bEMHOC.

Hepa3zbeMHBIMH Ha3bIBAIOTCS TAaKUE COCTMHEHHS, KOTOPbIE MOTYT OBITh pa300paHbI JIHIIb
IyTEM pa3pylIeHUs] WU HEJOMYCTUMBIX OCTaTOYHBIX Je(OpMalLiii OJHOTO U3 3JIEMEHTOB
KOHCTpYKUUHU. HepazbeMHble HENOABUKHBIE COEIMHEHNUS OCYIIECTBIISAIOTCS MEXaHUUECKUM
yTeM (3alpecCOBKOM, CKIICTIBIBAHNEM, 3arMOKOM, KEpHEHUEM M YEKaHKOM ), C TOMOILBIO CHJI
(U3NKO-XMMHUYECKOTO CIETIIICHHS (CBApKOM, MAKOW M CKIICMBAaHUEM) U ITyTEM TTOTPYKECHHUS
JieTajel B pacIulaBIeHHbIM MaTepual (3ag)opMOBKa B JIUTeiHbIE (POPMBI, B Ipecc-(pOpMBI U T.

1.)
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HO)IBI/I)KHI)IC HEPAa3bEMHBIC COCANHCHU A CO6I/IpaIOT C IPUMCHCHUEM pa3BaJIbLIOBKH,
CBO6OI[HOI\/'I 00kMMKH. B OCHOBHOM 3TO COCAUHCHUS, 3aMCHAIOINEC HNCITYHO ACTaJIb, €CIIN
HU3TOTOBJICHUEC €€ U3 O)IHOI71 3aroTOBKH TCXHOJOTHUYCCKU HEBO3MOXKHO UJIU 3aTPYAHUTCIIBHO U
HCOKOHOMUYHO.

3. Pabo4ee mecTo caecaps.

Ha pabouem mecTe criecapb BBINOJIHSET ONEpaly, CBsI3aHHbIe ¢ ero npogdeccueii. Pabouee
MECTO OCHaIaeTcs 000py10BaHUEM, HEOOXOAUMBIM Ul IPOBEICHUS CIECAPHBIX PA0OT.

PaGouee mecTo ciiecapst MOXKET HaXOUTHCS KaK Ha 3aKPBHITOM, TaK U HA OTKPBITOM IUIOIIAIKE
B COOTBETCTBUHU C IJIAHUPOBKOM MPOU3BOACTBEHHOTO IIOMEUIEHMS U TEXHOJIOTHEN
IIPOU3BOJICTBEHHOI' O MpOLIEcca.

[Inomans paboudero Mecra ciecapsi 3aBUCUT OT XapakTepa U 00beMa BbINOJIHAEMON PaOOTHI.
Ha npoMbIlUIeHHBIX IPeANpUATUsIX padouee MECTO cliecapsi MOXKeET 3aHuMaTh 4—8 M, B
MAacTEpCKUX — HE MeHee 2 M.

Pabouyee mMecTo ciiecapsi B 3aKphITOM IIOMEIICHHH, KaK IIPaBUIIO, TOCTOsTHHOE. Paboyee MecTo
BHE MTOMEIIECHHSI MOXKET IEPEMEIAThCsl B 3aBUCMMOCTH OT MTPOM3BOACTBEHHOW 0OCTaHOBKHU U
KIIMMAaTU4Y€CKUX yc.]'[OBHﬁ.

Ha paGoueM mecte ciiecapsi JOJIKEH ObITh YCTAHOBJIEH BEPCTaK, 000Py10BaHHBII
COOTBETCTBYIOLIUMH ITPUCIIOCOOICHUAMH, B IEPBYIO OYEPEb CIECAPHBIMH TUCKAMH.
bonbmmHCTBO onepanuii ciecapb BBINOJIHAET 3a CIECAPHBIM BEPCTAKOM C UCIOIb30BAHUEM
TUCKOB.

Pabouee mecto ciecaps-cOOpILMKa WK cliecaps 0 peMOHTY 000pyIOBaHUS MOXKET
pa3MeniaThesi Ha COOPOYHOM YHACTKe.

[Tomumo ocHOBHOTO paboyero MecTa (3a BEpCTaKoM) y ciecaps MOTYT ObITh
BCIIOMOTaTeNbHbIe paboune MecTa, HallpUMep, Y Pa3METOUHOM, TPUTUPOYHON HITU
KOHTPOJIBHOM IIJIUT, Y Ky3HEUHOI'O TOPHA MJIM HAKOBAJIbHU, Y CBAPOYHOIO ammnapara,
CBEPJIMJIBHOI'O CTAHKA, MEXaHHMUYECKOW MUJIbI, PYYHOTO MIPecca, MIIUTHI I IPABKH U T. 1.

BcmomorarenbHoe pabouee MECTO CTAHOBUTCSI OCHOBHBIM, €CJIM pab0Ta MMEET CIICIHAIbHBIN
XapakTep, HarpuMep, pabouee MECTO y CBEPIMILHOTO CTaAHKA, KOTOPBIH 00CTyKHBaeT
cliecapb-CBEPIIOBIIHK, pabouee MECTO y MPUTUPOUHOM TUIUTBI, 32 KOTOPOM paboTaeT ciaecapb-
MPUTHUPIIKK, pabouee MECTO y CBAPOYHOTO arapara, Ha KOTOpOM paboTaeT ciaecapb-
CBapIIWK H T. [I.
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HpaBI/IJ'H:HO PACKPBIT OAHUH BOIIPOC U3 TPEX:

CoenuHeHHUs - MPOLIECC U3TOTOBICHUS U3IENHUs U3 eTaslel, COOPOUYHBIX eAUHUI(Y3/I0B),
arperaroB IyTeM (pU3HYecKOoro o0beIMHEeHus B 0J1HO Liesoe.. [lokazaTenu
paboTOCTIOCOOHOCTH COETUHEHUSI — 3TO MPOYHOCTb, TEPMETUYHOCTD, a TAKXKe
TE€XHOJIOTMYHOCTb SBJIIETCS OCHOBHOM YacThIO POU3BOACTBEHHOIO IIporiecca COOPKH.

Pa3zbemHOe coeTHuHEHN e MOAPa3Ie/isieTcsl Ha:
Pe3nboBOE coenuHenune, KIeMHOE, KOHYCHOE U TPO(IIIbHOE.

CoenuHeHus aetanei, IpuMeHsieMble B MAIlIMHO- U IPUOOPOCTPOCHUH, IPUHSTO ACTUTH HA
MOJIBUKHBIE, 00eCTIeYnBaroOIIKe epeMeleHHe OJHON 1eTalld OTHOCUTENBHO APYTO, U
HETIOJBUKHBIE,B KOTOPBIX JBE NN HECKOJIBKO JAETAJIEH KECTKO CKPEIUIEHBI IPYT C APYTOM.

Buabl coenHeHuii n1eraJjei:

CoeguHaHe
AOTAMEH sMAWHN

I ]

Henogsmmewe Tognumrbre

| |
| | | |

Pazsemmsie Hepassesmne Paisesisia Hepasnesmne
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Ka)KI[I)If/'I M3 3TUX JIBYX TUIIOB COGI{I/IHGHI/If/'I noApa3aciIsAr0oT Ha IBE OCHOBHLIC I'PYIIIIBI:
pa3beMHbIC U Hepa3beMHbIC. Pa3beMHBIMH HA3bIBAIOTCS TAKME COCTUHECHUS, KOTOPBIC
MO3BOJISFOT MTPOU3BOIUTHE MHOTOKPATHYIO COOPKY M pa300pKy cOOpOUHOM eTUHUIIBI Oe3
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MIOBPCIKACHU A )ICTEL]'ICI\/II. K Pa3bEMHBIM HECTIOABHUIKHBIM COCAWMHCHUAM OTHOCATCA pCSB6OBLIe,
I_HTI/I(I)TOBLIC, IOTMMOHOYHBIC, MIJIMICBBIC, a@ TAKIKEC COCAUHCHUS, OCYIICCTBIIACMBIC
NEPEXOAHBIMU IMOCAAKAMMU. Pa3nemHubie OABMXKHBIC COCIMHCHUA UMCIOT ITOJJBUKHBIC
HoCaaKu (HOCE[,Z[KI/I C 3a30p0M) o TUJIMHAPUICCKUM, KOHUYCCKNUM, BUHTOBLIM H ITIJIOCKUM
ITOBEPXHOCTAM.

Hepa31>eMHOe COCAUHECHHUE MOAPAACTAACTCH HA: CBAPHOC, ITAAHOC, 3aKJIICTIOYHOC U
ApMUPOBAHHOC COCIUHCHUEC U COCAUHCHUC C HATATOM - CJIOBHO pa3bEMHOC.

Hepa3zbeMHBIMH Ha3bIBAIOTCS TAKUE COCIUMHEHMS, KOTOPbIE MOTYT ObITh pa300paHbl JIHIIb
MyTeM pa3pyLICHUs WM HEJTOMYCTUMBIX OCTaTOUHBIX AeQopMaiiil OJHOrO U3 FITEMEHTOB
KOHCTpyKIMHU. Hepa3beMHbIe HENTOABUKHBIE COEAMHEHNS OCYLIECTBIIIOTCS MEXaHUUECKUM
IyTeM (3aMpeccOBKOM, CKIIEMTBIBAHNEM, 3arMOKON, KEPHEHUEM U YEKAHKOM ), C TIOMOIIBIO CHII
(U3NKO-XMMHYECKOTO CLETIIICHU (CBapKOi, Maiikol M CKIIEMBAaHUEM) U IIyTEM MOTPYKEHHUS
JeTaniell B pacIjIaBlIeHHbIN MaTepual (3a)opMOBKa B TUTEHHbBIE (GOPMBI, B IIpecc-(HOPMBI U T.
I.)

[ToaBuKHBIE HEpa3bEMHBIE COCTMHEHUSI COOMPAIOT C MPUMEHEHHUEM Pa3BATbIIOBKH,
CBOOOTHOM 00KMMKH. B OCHOBHOM 3TO COE€IMHEHHUSI, 3aMEHSIONINE LETYIO JeTalb, €CITU
W3TOTOBJIEHUE €€ U3 OJIHOM 3arOTOBKM TEXHOJOTHUYECKH HEBO3MOXKHO WJIU 3aTPYIHUTEIBHO U
HEOKOHOMMUYHO.

PaGouee mecTo ciecapsi.

Ha paGouem Mecte ciecaph BBIIOJTHSET ONEPaIlny, CBsI3aHHbIE C eTo podeccueii. Pabouee
MECTO OCHAIIIAeTCsi 000pyA0BAaHUEM, HEOOXOAUMBIM JIJISl IPOBEACHHUS CIIECAPHBIX Pa0OT.

PaGouee mecTo cjecapsda MOXKET HAXOAUTHCA KaK Ha 3aKpBITOI71, TaK M1 Ha OTKpBITOfI IJ10maagKe
B COOTBECTCTBHUHU C HHaHHpOBKOfI IMPONU3BOACTBCHHOI'O IMIOMCIICHUA U TEXHOJIOTHEH
IPOU3BOACTBCHHOI'O ITpOIIECCAa.

[Tnomans pabouero Mecra ciecapsi 3aBUCHT OT XapakTepa U 00beMa BBINOJIHAEMON pabOTHI.
Ha npoMblilieHHBIX MpeanpusaTHsIX pabdouee MecTo ciecapsi MOKeT 3aHUMaTh 4—8 M, B
MACTEPCKHX — HE MeHee 2 M’

PaGouee mecTo cJIeCaps B 3aKpbITOM IMOMCHICHUHU, KaK ITPAaBUJIO, MTOCTOAHHOC. Pabouee mecTo
BHC IMMTOMCIHICHUA MOXKET NIEPEMECIIATHCA B 3aBUCUMOCTH OT HpOHBBOI{CTBGHHOfI 00CTaHOBKU U
KIIMMaTHU4YC€CKUX yCJ'IOBPIfI.

Ha pabouem mecte criecapsi 10JKeH ObITh YCTaHOBIIEH BEpCTaK, 000py10BaHHBIIH
COOTBETCTBYIOIIUMHU MPUCTIOCOOTIEHUSIMH, B IEPBYIO OUEpEb CIECAPHBIMU TUCKAMH.
BonpmnHCTBO onepanuii ciecapp BBIIOIHSET 32 CJIECAPHBIM BEPCTAKOM C UCIIOJIB30BAHUEM
THCKOB.

Pabouee mecTo cnecaps-cOOpIIMKa WIH cliecapsi 0 PEMOHTY 000pyAOBaHUS MOXKET
pa3Meniarbcs Ha COOPOYHOM yUdacTKe.
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[Tomumo ocHOBHOTO pabouero MecTa (3a BEpCTaKoM) y ciecaps MOTYT ObITh
BCIIOMOTaTeNbHbIe paboune MecTa, HallpUMep, Y Pa3METOUHOM, TPUTUPOYHON HITU
KOHTPOJIBHOM IIJIUT, Y KY3HEUHOI'O FTOPHA MJIM HAKOBAJIbHU, Y CBAPOYHOIO ammnapara,
CBEPJIMJIBHOI'O CTAaHKA, MEXaHMUYECKOW MUJIbI, PYYHOTO MIpecca, MIIUTHI U1 PABKH U T. 1.

BcmomorarenbHoe pabouee MECTO CTAHOBUTCSI OCHOBHBIM, €CJIM pad0Ta MMEET CIICIHAIbHBIN
XapakTep, HarpuMep, pabouee MECTO y CBEPIMILHOTO CTaAHKA, KOTOPBIH 00CTyKHBaeT
cliecapb-CBEPIIOBIIHK, pabouee MECTO y MPUTUPOUHOM TUIUTBI, 32 KOTOPOM paboTaeT ciaecapb-
MIPUTHUPIIKK, pabouee MECTO y CBAPOYHOTO arapara, Ha KOTOpOM paboTaeT ciaecapb-
CBapIUIWK H T. [I.

[IpaBuibHO PaCKPBIT OAMH BOIPOC U3 TPEX:

CoenuHeHus - MpoIecC U3TOTOBICHUS U3AeNus U3 AeTaleil, COOpOUHbIX eAUMHUII(Y3II0B),
arperaToB IyTeM (u3nueckoro o0beIMHeHHs B 0JiHO 1iernoe.. [Tokazarenu
paboTOCTIOCOOHOCTH COETMHEHUSI — 3TO MPOYHOCTh, FEPMETUYHOCTbD, a TAKKE
TEXHOJIOTUYHOCTB SIBJISETCS OCHOBHOM 4acThIO MPOM3BOJICTBEHHOTO MPOLIECCa COOPKH.
Pa3bemMHOe coemHeHNe MOApPa3ae/IsieTCs Ha:

Pe3pboBO€ coenuHeHNE, KIEMHOE, KOHYCHOE U MIPOGHUIIBHOE.

CoenuHenus aeranel, NpUMEHIEMbIE B MAlIMHO- U IPUOOPOCTPOCHUH, IPUHATO JEIUTh Ha
IIOABUMJKHBIC, O6€CH€‘II/IBaI-OHII/IG MNEpEeMCIICHUC OJIHOI\/’I JA€TaJIl OTHOCUTCJIIBHO I[perfI, nu

HEMNOJIBUKHBIE,B KOTOPBIX ABE WM HECKOJIBKO AETAJIEH JKECTKO CKPEIJIEHBI APYT C APYTOM.

Buapl coenuHeHni aeraJeii:
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CoeguHaHe
AOTAMEH sMAWHN

I ]

Henogsmmewe Tognumrbre
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Pazsemmsie Hepassesmne Paisesisia Hepasnesmne

Ka)KI[I)If/'I M3 3TUX JIBYX THUIIOB COGI{I/IHGHI/If/'I noApa3aciIsAroT Ha IBE OCHOBHLIC I'PYIIIIBI:
pa3beMHbIC U Hepa3beMHbIC. Pa3beMHBIMH HA3bIBAIOTCS TAKME COCTUHCHUS, KOTOPBIC
MO3BOJISFOT MTPOU3BOIUTH MHOTOKPATHYIO COOPKY M pa300pKy cOOpOUHOM eTUHUIIBI Oe3
NOBpeXeHUS AeTaneld. K pa3beMHBIM HEMOIBUKHBIM COCTUHEHUSIM OTHOCSTCS pE3b0OBEHIE,
IHTI/ICI)TOBI)IC, IOMMOHOYHBIC, HITMICBLIC, @ TAKKEC COCAUHCHUSA, OCYIICCTBIIACMBIC
NePEXOIHBIMH TTOCaKaMH. Pa3beMHBIC MOJIBUKHBIC COCTMHCHUS UMCIOT TOJIBUKHBIC
IIoCaaKu (HOC&I[KI/I C 3a30p0M) Mo TUJIMHAPUYICCKUM, KOHUYCCKHUM, BUHTOBBIM U ITIJIOCKUM
TIOBEPXHOCTSIM.

Hepa3LeMH0e COCAUHCHHUE MOAPA3ACTAACTCH HA: CBAPHOC, ITadHOEC, 3aKJIICIIOYHOC U
ApMUPOBAHHOC COCIUHCHNUEC U COCAUHCHUEC C HATATOM - CJIOBHO pa3bEMHOC.

Hepa3zbeMHBIMH Ha3bIBAIOTCS TAaKUE COCTMHEHHS, KOTOPbIE MOTYT OBITh pa300paHbI JIHIIb
IyTEM pa3pylIeHUs] WU HEJOMYCTUMBIX OCTaTOYHBIX Je(OpMalLiii OJHOTO U3 3JIEMEHTOB
KOHCTpYKUUHU. HepazbeMHble HENOABUKHBIE COEIMHEHNUS OCYIIECTBIISAIOTCS MEXaHUUECKUM
yTeM (3alpecCOBKOM, CKIICTIBIBAHNEM, 3arMOKOM, KEpHEHUEM M YEKaHKOM ), C TOMOILBIO CHJI
(U3NKO-XMMHUYECKOTO CIETIIICHHS (CBApKOM, MAKOW M CKIICMBAaHUEM) U ITyTEM TTOTPYKECHHUS
JieTajel B pacIulaBIeHHbIM MaTepual (3ag)opMOBKa B JIUTeiHbIE (POPMBI, B Ipecc-(pOpMBI U T.

1.)
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HO)IBI/I)KHI)IC HEPAa3bEMHBIC COCANHCHU A CO6I/IpaIOT C IPUMCHCHUEM pa3BaJIbLIOBKH,
CBO6OI[HOI\/'I 00kMMKH. B OCHOBHOM 3TO COCAUHCHUS, 3aMCHAIOINEC HNCITYHO ACTaJIb, €CIIN
HU3TOTOBJICHUEC €€ U3 O)IHOI71 3aroTOBKH TCXHOJOTHUYCCKU HEBO3MOXKHO UJIU 3aTPYAHUTCIIBHO U
HCOKOHOMUYHO.

Pabo4ee mecTo caecaps.

Ha pabouem mecTe criecapb BBINOJIHSET ONEpaly, CBsI3aHHbIe ¢ ero npogdeccueii. Pabouee
MECTO OCHAIAeTcs 000py10BaHUEM, HEOOXOAUMBIM Ul IPOBEIECHUS CIECAPHBIX PAOOT.

PaGouee mecTo ciiecapst MOXKET HaXOUTHCS KaK Ha 3aKPBhITOM, TaK U HA OTKPBITOM TUIOIIAIKE
B COOTBETCTBUHU C IJIAHUPOBKOM MPOU3BOACTBEHHOTO IIOMEUIEHMS U TEXHOJIOTHEN
IIPOU3BOJICTBEHHOI' O MpOLIEcca.

[Inomans paboudero Mecra ciecapsi 3aBUCUT OT XapakTepa U 00beMa BbINOJIHAEMON PaOOTHI.
Ha npoMbIlUIeHHBIX IPeANpUATUsIX padouee MECTO cliecapsi MOXKeET 3aHuMaTh 4—8 M, B
MAacTEpCKHUX — HE MeHee 2 M.

Pabouyee mMecTo ciiecapst B 3aKphITOM IIOMEIICHHH, KaK IIPaBUIIO, TOCTOsTHHOE. Paboyee MecTo
BHE MTOMEILIEHHSI MOKET IEPEMEIAThCsl B 3aBUCMMOCTH OT MTPOM3BOACTBEHHOW 0OCTaHOBKHU U
KIIMMAaTU4Y€CKUX yc.]'[OBHﬁ.

Ha paGoueM mecte ciiecapsi JOJIKEH ObITh YCTAHOBJIEH BEPCTaK, 000PY10BaHHBII
COOTBETCTBYIOLIUMH MTPUCIIOCOOICHUAMH, B IEPBYIO OUYEPEb CIECAPHBIMU TUCKAMH.
bonbmmHCTBO onepanuii ciecapb BBIIOJIHAET 3a CIECAPHBIM BEPCTAKOM C UCIOIb30BAHUEM
TUCKOB.

Pabouee mecTo cnecaps-cOOpILMKa K cliecaps 0 peMOHTY 000pyIOBaHUS MOXKET
pa3MeniaThesi Ha COOPOYHOM YHACTKe.

[Tomumo ocHOBHOTO paboyero Mecta (3a BEpCTaKoM) y ciecaps MOTYT ObITh
BCIIOMOTaTeNbHbIe paboune MecTa, HallpUMep, Y Pa3METOUHOM, TPUTUPOYHON HITU
KOHTPOJIBHOM IIJIUT, Y KY3HEUHOI'O TOPHA MJIM HAKOBAJIbHU, Y CBAPOYHOIO aNmnapara,
CBEPJIMJIBHOI'O CTAHKA, MEXaHHMUYECKOW MUJIbI, PYyYHOTO MIpecca, MIIUTHI U1 IPABKH U T. 1.

BcmomorarenbHoe pabouee MECTO CTAHOBUTCSI OCHOBHBIM, €CJIM pab0Ta MMEET CIICIHAIbHBIN
XapakTep, HarpuMep, pabouee MECTO y CBEPIMILHOTO CTaAHKA, KOTOPBIH 00CTyKHBaeT
cliecapb-CBEPIIOBIIMK, pabouee MECTO y MPUTUPOUHOM TUIUTBI, 32 KOTOPOM paboTaeT ciaecapb-
MPUTHUPIIKK, pabouee MECTO y CBAPOYHOTO arapara, Ha KOTOpOM paboTaeT ciaecapb-
CBapIIWK H T. [I.

Texkymmuii KOHTpoIb Ned
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®opma koutpoJs: [Ipaktuueckas padota (Ompoc)
OnucareabHasi yacTh: becena
3ananue Nel

Hepe‘II/ICHI/ITB Tpe6OBaHI/I${ K OpraHu3anuu pa60qero MCCTa MOHTaXHHKa paI[I/IO3J'I€KTp0HHOI71

a11uapa1 _)’}4 DI.
Onenka |Ilokaszarenu oleHKH
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PackpsIT 01MH BOTIPOC U3 TpeEX.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

Henbto yueOHO-NPON3BOACTBEHHOMN MPAKTUKH SIBIISIETCA 3aKPEIJICHUE U yIiiyOeHue
TEOPETUYECKUX 3HAHUH 10 JaHHOU AUCLUIUIMHE U IPUBUTUE UM IIEPBUYHBIX IPAKTUYECKUX
HAaBBIKOB I10 BBIITOJIHEHUIO OCHOBHBIX ONEpallnid PpEMOHTA pauoannaparypsl.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciiecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyJIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
9JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HH(pOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpPHUN OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecto cnecapsi cOOpIIMKa U MOHTaKHHUKA Pain03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BBITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
Y MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HOK JUJIs1 CHATHS MU30JISILKHU, IPHOOP ISl U3MEPEHUS TEMIIEPaTyphbl, Tapa sl XpaHEHHs
(roca v npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIOTyOIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOYM IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISILIMEH MIPU BBIOJIHEHUH Pa0OT CBA3aHHBIX IPOTACKHMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUJIETKY B FTMOKHMX IIJIAHTAX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITIEPYaTKAMH.

- KaTCTrOpHUICCKHU 3allpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxOoOATCA OO HAIPSKCHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.

2. Texnuka Oe30macHOCTH Ha pabodyem MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

1. Ha paGouem MecTe He T0JIKHO ObITh HUYETO JIMIIHETO.

2. PaGouee MecTO 3J1. MOHTaXHHKA 000PYIYyETCSI XOPOILIUM OCBEILIEHUEM.
3. BBITSDKHOW BEHTWIISALIUEH.

4. DNeKTpUUECKUMH TOUKaMH JIJISl 3JIEKTPOUHCTPYMEHTOB.
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. Pabouee MecTo 10KHO OBITH 3a3€MJIEHO.

. UHCTpYMEHTHI 1 000py10OBaHKE I0JIKHO OBITH B UCIIPABHOM COCTOSIHUH.

. Ha pabouem mecte HE JOKHO OBITh HUYETO JIMIITHETO.

. PyKu TOTOKHBI OBITH CyXHMU M YHCTBIMU.

. [lasiIbHUK KJIaCTh Ha TOJBKO Ha MOJACTABKY.

. He poBepsITh cTeneHp HarpeBa NasuyIbHUKA HA OLYTIb.

. IIpu nmaiike He IpUIEPKUBATH AETAU PyKaMu, TOJIbKO MUHLETOM U
IJIOCKOTYOIIamMu.

12. He ouniiaTe NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO

MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.

13. 3ayninarse ano nasjabHUKa CIEyeT TOrJa, KOrja OH HEe Harper.

14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 010K HaXOIUTCS MOl HANPSHKEHUEM.

15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.

16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.

— O O 0 3 O\ W

_—

Pexum paboThl 1 opranusaiys padouero Mecra 3JeKTPOMOHTaXKHHKA.

3. Buabl v 3ajaun MHCTpYKTakel 1o 6€30MacHOCTH Tpyaa.

OTBETCTBEHHOCThH 32 OPraHU3ALUI0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH MO0 OXpaHEe TPY/la HECET PYKOBOJIUTEIh. A CBOEBPEMEHHOCTHLOOYUCHHUST PaOOTHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy a.

WHcTpyKTaxu no xapakrepy ¥ BpeMEHH IIPOBEAEHUS MOAPA3AEIAIOTCS Ha!

1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:
a). pa3oBbIe pPabOTHI HE CBSI3aHHBIC C TIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

I')IIPOU3BOJICTBO paboT, Ha KOTOpPbIe OGOPMIISETCS HAPAA-IOMYCK ... H IP. MEPOIIPUSITHSL.

ctp. 29 u3 152




PaCKpBITO JABa BOIIpOCa U3 TPEX.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

Henbto yueOHO-NPON3BOACTBEHHOMN MPAKTUKH SIBIISIETCA 3aKPEIJICHUE U yIiiyOeHue
TEOPETUYECKUX 3HAHUH 10 JaHHOU AUCLUIUIMHE U IPUBUTUE UM IIEPBUYHBIX IPAKTUYECKUX
HAaBBIKOB I10 BBIITOJIHEHUIO OCHOBHBIX ONEpallnid PpEMOHTA pauoannaparypsl.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciiecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyJIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
9JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HH(pOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpPHUN OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecto ciecapsi cOOpIIMKa U MOHTaKHUKA PaJii03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BBITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
Y MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HOK JUJIs1 CHATHS MU30JISILKHU, IPHOOP ISl U3MEPEHUS TEMIIEPaTyphbl, Tapa sl XpaHEHHs
(roca v npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIOTyOIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOYM IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISILIMEH MIPU BBIOJIHEHUH Pa0OT CBA3aHHBIX IPOTACKHMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUJIETKY B FTMOKHMX IIJIAHTAX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITIEPYaTKAMH.

- KaTCTrOpHUICCKHU 3allpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxOoOATCA OO HAIPSKCHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.

2. Texnuka Oe30macHOCTH Ha pabodyem MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

1. Ha paGouem MecTe He T0JIKHO ObITh HUYETO JIMIIHETO.

2. PaGouee MecTO 3J1. MOHTaXHHKA 000PYIYyETCSI XOPOILIUM OCBEILIEHUEM.
3. BBITSDKHOW BEHTWIISALIUEH.

4. DNeKTpUUECKUMH TOUKaMH JIJISl 3JIEKTPOUHCTPYMEHTOB.
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. Pabouee MecTo 10KHO OBITH 3a3€MJIEHO.

. UHCTpYMEHTHI 1 000py10OBaHKE I0JIKHO OBITH B UCIIPABHOM COCTOSIHUH.

. Ha pabouem mecte HE JOKHO OBITh HUYETO JIMIITHETO.

. PyKu TOTOKHBI OBITH CyXHMU M YHCTBIMU.

. [lasiIbHUK KJIaCTh Ha TOJBKO Ha MOJACTABKY.

. He poBepsITh cTeneHp HarpeBa NasuyIbHUKA HA OLYTIb.

. IIpu nmaiike He IpUIEPKUBATH AETAU PyKaMu, TOJIbKO MUHLETOM U
IJIOCKOTYOIIamMu.

12. He ouniiaTe NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO

MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.

13. 3ayninarse ano nasjabHUKa CIEyeT TOrJa, KOrja OH HEe Harper.

14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 010K HaXOIUTCS MOl HANPSHKEHUEM.

15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.

16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.

— O O 0 3 O\ W

_—

Pexum paboThl 1 opranusaiys padouero Mecra 3JeKTPOMOHTaXKHHKA.

3. Buabl v 3ajaun MHCTpYKTakel 1o 6€30MacHOCTH Tpyaa.

OTBETCTBEHHOCThH 32 OPraHU3ALUI0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/Jla HECEeT PYKOBOJIUTEIh. A CBOEBPEMEHHOCTh O0YUYECHHS paOOTHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy a.

WHcTpyKTaxu no xapakrepy ¥ BpeMEHH IIPOBEAEHUS MOAPA3AEIAIOTCS Ha!

1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:
a). pa3oBbIe pPabOTHI HE CBSI3aHHBIC C TIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

I')IIPOU3BOJICTBO paboT, Ha KOTOpPbIe OGOPMIISETCS HAPAA-IOMYCK ... H IP. MEPOIIPUSITHSL.
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PackpsiTO Tpu Bonpoca U3 Tpex.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

Henbto yueOHO-NPON3BOACTBEHHOMN MPAKTUKH SIBIISIETCA 3aKPEIJICHUE U yIiiyOeHue
TEOPETUYECKUX 3HAHUH 10 JaHHOU AUCLUIUIMHE U IPUBUTUE UM IIEPBUYHBIX IPAKTUYECKUX
HAaBBIKOB I10 BBIITOJIHEHUIO OCHOBHBIX ONEpallnid PpEMOHTA pauoannaparypsl.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciiecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyJIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
9JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HH(pOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpPHUN OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecto ciecapsi cOOpIIMKa U MOHTaKHUKA PaJii03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BBITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
Y MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HOK JUJIs1 CHATHS MU30JISILKHU, IPHOOP ISl U3MEPEHUS TEMIIEPaTyphbl, Tapa sl XpaHEHHs
(roca v npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIOTyOIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOYM IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISILIMEH MIPU BBIOJIHEHUH Pa0OT CBA3aHHBIX IPOTACKHMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUJIETKY B FTMOKHMX IIJIAHTAX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITIEPYaTKAMH.

- KaTCTrOpHUICCKHU 3allpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxOoOATCA OO HAIPSKCHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.
2. Texnuka Oe30macHOCTH Ha pabodyeM MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

1. Ha paGouem mecTe HE HOKHO ObITh HUYETO JIUIITHETO.

2. Pabouee MecTo 3J1. MOHTOKHHUKA 000PYIyEeTCSl XOPOIIUM OCBEIICHUEM.
3. BBITSDKHOW BEHTWIISALIUEH.

4. DNEKTPUIECKUMU TOYKAMU TSI SJIEKTPOMHCTPYMEHTOB.

5. PaGoyee MecTO TOKHO OBITH 3a3€MIICHO.

6. UHCTpyMEHTHI 1 000PYI0BaHHE JIOJDKHO OBITH B UCTIPABHOM COCTOSTHUH.
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. Ha pabouem mecte HE JOKHO OBITh HUYETO JIMIITHETO.

. PyKu TOTOKHBI OBITH CyXHMU M YHCTBIMU.

. [lasiIbHUK KJIaCTh Ha TOJBKO Ha MOJACTABKY.

. He poBepsITh cTeneHp HarpeBa NasuyIbHUKA HA OLYTIb.

. Ilpu nmaiike He mpUIEPKUBAThH AETAU PyKaMH, TOJIbKO MUHLETOM WU
IJIOCKOTYOIIamMu.

12. He ouniiaTe NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO

MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.

13. 3ayninatse kajo nasjbHUKA CIEyeT TOrJa, KOrja OH HEe Harper.

14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 00K HaXOIUTCS MO HANPSHKEHUEM.

15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.

16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.

— O \O o0

_—

Pexum paboThl 1 opranusaiys padouero Mecra 3JeKTPOMOHTaXKHHKA.

3. Buabl v 3ajaun MHCTpYKTakel 1o 6€30MacHOCTH Tpyaa.

OTBETCTBEHHOCThH 3a OPraHU3ALUIO0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/Jla HECEeT PYKOBOJIUTEIh. A CBOEBPEMEHHOCTh O0YUYECHHS paOOTHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy a.

WHcTpyKTaxu no Xxapakrepy ¥ BpeMEHH IIPOBEACHUS MOAPA3AEIAIOTCS Ha!

1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TEXHOJIOTHYeCKOrI0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:
a) pa3oBbIe PaObOTHI HE CBSA3AHHBIC C MIPSIMBIMU 00S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

T') MPOU3BOJICTBO PabOT, HA KOTOPBIE OOPMIIETCS HAPSA-TOMYCK ...HA JIP. MEPOTIPHUSITHS.

Saganue No2

OTBeTHUTH Ha BOIIPOCHI:
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1. Yro Takoe oxpaHa TpyJa, HEOOXOAUMBbIE YCIOBHUS /Ul €€ BbIMOTHEHHUS.

2. Bunpl 1 3a1a4M MHCTPYKTaXKel 10 O€30MacHOCTH TPY/a.

3. JIeficTBHE 2IEKTPUYECKOTO TOKA HA OPTraHU3M YEJIOBEKA.

OreHka

Tlokazarenu olleHKHA

3

PackpbITh 0AMH BOIIPC U3 TPEX:

1. OcHOBHBIC OnIpe/ie/IeHUsI OXPaHbI TPYAA.

OxpaHa Tpya — 3TO CUCTEMa OXPAHEHUS KU3HU U 3/I0pOBbsi pAOOTHUKOB B IpoOLIECcCe
TPYZOBOH AESITEILHOCTH U €€ OCHOBHbIE PUHIHUIIBI 3aKPETIJICHBI 3aKOHOIATEIBHO B
Koncrurynuuu P®. Ona Bkiovaromas B ce0si mpaBoBbIe COLMATbHO-3KOHOMUYECKHUE,
OpraHU3allMOHHO-TEXHUYECKHUE, CAHUTAPHO-TUTMEHNYECKHE, TeueOHO-TPOUIaKTHIECKHE,

pea6I/IJII/ITI/I‘{eCKI/Ie U APpYyruc MCpoIIpusATHA.

I[HSI 0€30IMacHOCTH Tpyda HpOPI3BOI[CTBCHHOfI ACATCIIBHOCTH HeO6XO,Z[I/IMO BBITIOJIHATD
HCKOTOPLIC YCIIOBUSA:

1. Co3naTh ycnoBus Tpya;
2. TpeboBanus 6€30MaCHOCTH TPYa;
3. be3omnacHoCTh MPOU3BOJICTBEHHOTO 000PYI0BaHMUS;
1. be3onacHOCTh MPOU3BOICTBEHHOTO MPOLIECCA;
2. CpencTBa MHAMBHULyaTbHON M KOJJIEKTUBHOM 3aIIUThl PAOOTHUKOB;
3. CepTudukar COOTBETCTBHUS UHANBUIYATIbHON U KOJJIEKTUBHOM 3aIlIUTHl pAOOTHUKOB;
4. Cepruukar cooTBeTCTBHS paboT Mo oxpaHe Tpyaa (cepTuukat 0€30MacHOCTH).
5. TpynoBoii 1oroBop (KOHTPAKT).
6. TpyaoBoe coranieHue.
2. Buabl ¥ 3a1a4n HHCTPYKTAMXKeH 10 0e30I1aCHOCTH TpyAa.
OTBETCTBEHHOCThH 3a OPraHU3ALUIO0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/la HECEeT PYKOBOJIUTEIh. A CBOEBPEMEHHOCTh O0YUYECHHS paOOTHUKOB
KOHTPOJIMPYET HHKEHEP IO OXpaHE TPy Ia.
WHCcTpyKTaXH 10 XapakTepy U BpeMEHHU IPOBEICHHs TOIpa3Aes0TCs Ha!
1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM MecTe;

3. BHEIUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TEXHOJIOTHYEeCKOTI0 NpoLecca, HHCTPYMEHTOB, ChIPbS;
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4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHINMOJIHEHHEM CJIeAYIOIHX padoT:

a). pa3oBbIe PabOTHI HE CBSI3aHHBIC C MIPSMBIMU 00S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTIECACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;
T')IIPOU3BOJICTBO pabOT, HA KOTOPBIE O(OPMIIAETCS HAPSI-TOMYCK ... H JIP. MEPOIIPHSITHS.
3. leiicTBHE 2JIEKTPHYECKOr0 TOKA HA OPraHU3M YeJI0OBeKa.

DNEKTPUUECKHUNA TOK, MPOXOJIS Yepe3 TEJI0 YeIOBEKa OKa3hIBACT:

TepMuyeckoe, XUMHYECKOE, MEXaHUIECKOE U OMOJIOTHYECKOe BO3/ICHCTBHE.

1. Tepmuveckoe BO31eiCTBHE — OTO 0XKOTH, MICKTPHUUESCKUE 3HAKH, METAILITU3AIIHS
KOXKH..

2. XumMu4veckoe BO3/1eilCTBHE — ITO JIEKTPOJIN3 KOXKH HApyIICHHE (PU3HOTOTUUECKHUX
GbyHKIUH Tpy 00Ty4EeHUH MOIIHBIM TTOTOKOM YJIbTPa(UOIETOBBIX JTyden
AJIEKTPOJIUTUYECKON JYTH MPUBOAUT K BOCTATICHUIO 000I0UYEK TIIas.

3. MexaHnu4eckoe BO3/1eiiCTBHE TOKA — IPOSIBJISIETCS [IPU Pa3pbIBE UM PACCIIOEHUU
MBI, paSPBIBe CYXO)KI/IJ'II/II\/’I, BbIBUXAaX CyCTaBOB. . ..COKpaHIeHI/II\/II MBIIIII.

4. buoJjiornyeckoe BO3/1eiicTBHE TOKOM — IPUBOJUT K 3JIEKTPUUECKOMY Yaapy WU
H_IOKy (HOTepfl CO3HAaHUsA HapyHIGHI/ISI OCATCIIBHOCTHU cep)ma WIN ObIXaHUs, YTO
MPUBOAUT K CMEPTH).

HpI/IqI/IHH QJICKTPO-TpaBMaTu3Ma:

1. CnyuyaliHO€ IPUKOCHOBEHHUE;

2. [TosiBneHwe HANPSHKCHUST HA METAIUTMYECKUX YaCTSIX AIIEKTPOOOOPYI0BAHUS,
HapyILIeHUs U30JISLINY;

3. Omnbo4HOE BKIIOYEHHE ATEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIIOIU;

4. OTcycTBHE 3a3eMJICHUSA 3[1aHUS U DJIEKTPOYCTaHOBOK.
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PackpeiTh 1Ba Bonpoca U3 Tpex:

1. OcHOBHBIC OnIpe/ie/IeHUSI OXPaHBbI TPYAA.

OxpaHa Tpya — 3TO CUCTEMa OXPAHEHUS KU3HU U 3/10pOBbsi pAOOTHUKOB B IpOLIECcCe
TPYZOBOH AESITEILHOCTH U €€ OCHOBHbIE PUHIHUIIBI 3aKPETIJICHBI 3aKOHOIATEIBHO B
Koncruryuuu P®. Ona Bkiovaromas B ce0si mpaBoBbIe COLMATbHO-3KOHOMUYECKHUE,
OpraHU3allMIOHHO-TEXHHUYECKHUE, CAHUTAPHO-TUTMEHUYECKHE, JTeueOHO-TPOUIaKTHIECKHE,

pea6I/IJII/ITI/I‘{eCKI/Ie U APpYyruc MCpOIIpusATHA.

I[HSI 0e30IMacHOCTH Tpyda HpOPI3BOI[CTBCHHOfI ACATCIIBHOCTH HeO6XO,Z[I/IMO BBITIOJIHATD
HCKOTOPLIC YCIIOBUA:

1. Co3naTh ycnoBus Tpya;
2. TpeboBanus 6€30MaCHOCTH TPYa;
3. be3omnacHoCTh MPOU3BOJICTBEHHOTO 000PY10BaHMUS;
1. be3onacHOCTh MPOU3BOICTBEHHOTO MPOLIECCA;
2. CpencTBa MHAMBHUyaTbHON M KOJJICKTUBHOM 3aIUThl PAOOTHUKOB;
3. CepTudukar COOTBETCTBUS UHIANBUIYATIbHON U KOJJIEKTUBHOM 3aIIUTHl pAOOTHUKOB;
4. Cepruukar cooTBeTCTBHS paboT Mo oxpaHe Tpya (cepTuukat 0€30MacHOCTH).
5. TpynoBoii 1oroBop (KOHTPAKT).
6. TpyaoBoe coryanieHue.
2. Buabl ¥ 3a1a4n HHCTPYKTAXKeH 10 0e30I1aCHOCTH TpyAa.
OTBETCTBEHHOCThH 32 OPraHU3ALMI0 CBOEBPEMEHHOI'O U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/Jla HECEeT PYKOBOJIUTETh. A CBOEBPEMEHHOCTh O0YUYECHHS paOOTHUKOB
KOHTPOJIMPYET HHKEHEP IO OXpaHE TPy a.
WHCcTpyKTaXu 10 XapakTepy U BpeMEHHU IPOBEICHHs TOpa3AesI0TCs Ha!
1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM MecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJICHUH HOBOT'0 000PY/A0BaHUsl, NPU U3MEeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. nes1eBoOil HHCTPYKTAK MPOBOISAT Nepe/i BHINOJIHEHHEM CJIeAYIOIUX padoT:
a). pa3oBbIe pabOTHI HE CBSI3aHHBIC C MIPSMBIMU 00S3aHHOCTSIMU;
0) cnenuanbHble (IIOTPy3Ka, BRIFPy3Ka, yOOpKa TEPPUTOPHIA. . ..)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;
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T')IIPOM3BOJICTBO PabOT, HA KOTOPhIE O(OPMIISETCS HAPSA-TOMYCK ... 1 JAP. MEPOTIPUSITHS.
3. leiicTBHE 3JIEKTPUYECKOI0 TOKA HA OPraHN3M 4ejloBeKa.

DIEKTPUYECKHI TOK, MPOXOS Yepe3 TEJIO YeTOBEKa OKA3bIBALT:

Tepmudeckoe, XUMUYECKOE, MEXaHUIECKOE M OMOJIOTHYECKOE BO3/ICHCTBHE.

1. Tepmuveckoe BO31eiCTBHE — OTO 0XKOTH, MICKTPUUECCKUE 3HAKH, METAILITU3AIIHS
KOXKH..

2. XuMu4veckoe BO3/1eiCTBHE — ITO JIEKTPOJIN3 KOXKH HApYIICHHE (PU3HOTOTUUECKHUX
GbyHKIUH Tpy 00TyYEeHUH MOIIHBIM TTOTOKOM YJIbTPa(UOIETOBBIX JTyden
AJIEKTPOJUTUYECKON JyTH MPUBOAMUT K BOCTATICHUIO 000JI0UYEK TIIas.

3. MexaHnu4eckoe BO3/1eiiCTBHE TOKA — IPOSIBJISIETCS [IPU Pa3pbIBE UM PACCIIOEHUU
MBI, paSPBIBe CYXO)KI/IJ'II/II\/’I, BbIBUXAaX CyCTaBOB. . ..COKpaHIeHI/II\/II MBIIIIII.

4. buoJsiornyeckoe BO3/1eiicTBHE TOKOM — PUBOJUT K 3JIEKTPUUECKOMY Yaapy WU
H_IOKy (HOTepfl CO3HAaHUsA HapyHIGHI/ISI OCATCIIBHOCTHU cep)ma WIN ObIXaHUs, YTO
MIPUBOAUT K CMEPTH).

HpI/IqI/IHH QJICKTPO-TpaBMaTu3Ma:

1. CnyuyaliHO€ IPUKOCHOBEHHUE;

2. [TosiBneHwe HANPSHKCHUST HA METAIUTMYECKUX YaCTSIX AIIEKTPOOOOPYI0BAHUS,
HapyILIeHUs U30JISLINY;

3. Omnbo4HOE BKIIOYEHHE AIEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIFOIU;

4. OTcycTBHE 3a3eMJICHUS 3[IaHUS U DJIEKTPOYCTaHOBOK.
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PackpeITh TpH BoIlpca U3 Tpex:

1. OcHOBHBIC OnIpe/ie/IeHUSI OXPaHBbI TPYAA.

OxpaHa Tpya — 3TO CUCTEMa OXPAHEHUS KU3HU U 3/10pOBbsi pAOOTHUKOB B IpOLIECcCe
TPYZOBOH AESITEILHOCTH U €€ OCHOBHbIE PUHIHUIIBI 3aKPETIJICHBI 3aKOHOIATEIBHO B
Koncruryuuu P®. Ona Bkiovaromas B ce0si mpaBoBbIe COLMATbHO-3KOHOMUYECKHUE,
OpraHU3allMIOHHO-TEXHHUYECKHUE, CAHUTAPHO-TUTMEHUYECKHE, JTeueOHO-TPOUIaKTHIECKHE,

pea6I/IJII/ITI/I‘{eCKI/Ie U APpYyruc MCpOIIpusATHA.

I[HSI 0e30IMacHOCTH Tpyda HpOPI3BOI[CTBCHHOfI ACATCIIBHOCTH HeO6XO,Z[I/IMO BBITIOJIHATD
HCKOTOPLIC YCIIOBUA:

1. Co3naTh ycnoBus Tpya;
2. TpeboBanus 6€30MaCHOCTH TPYa;
3. be3omnacHoCTh MPOU3BOJICTBEHHOTO 000PY10BaHMUS;
1. be3onacHOCTh MPOU3BOICTBEHHOTO MPOLIECCA;
2. CpencTBa MHAMBHUyaTbHON M KOJJICKTUBHOM 3aIUThl PAOOTHUKOB;
3. CepTudukar COOTBETCTBUS UHIANBUIYATIbHON U KOJJIEKTUBHOM 3aIIUTHl pAOOTHUKOB;
4. Cepruukar cooTBeTCTBHS paboT Mo oxpaHe Tpya (cepTuukat 0€30MacHOCTH).
5. TpynoBoii 1oroBop (KOHTPAKT).
6. TpyaoBoe coryanieHue.
2. Buabl ¥ 3a1a4n HHCTPYKTAXKeH 10 0e30I1aCHOCTH TpyAa.
OTBETCTBEHHOCThH 32 OPraHU3ALMI0 CBOEBPEMEHHOI'O U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH M0 OXpaHEe TPY/Jla HECEeT PYKOBOJIUTETh. A CBOEBPEMEHHOCTh O0YUYECHHS paOOTHUKOB
KOHTPOJIMPYET HHKEHEP IO OXpaHE TPy a.
WHCcTpyKTaXu 10 XapakTepy U BpeMEHHU IPOBEICHHs TOpa3AesI0TCs Ha!
1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM MecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJICHUH HOBOT'0 000PY/A0BaHUsl, NPU U3MEeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. nes1eBoOil HHCTPYKTAK MPOBOISAT Nepe/i BHINOJIHEHHEM CJIeAYIOIUX padoT:
a). pa3oBbIe pabOTHI HE CBSI3aHHBIC C MIPSMBIMU 00S3aHHOCTSIMU;
0) cnenuanbHble (IIOTPy3Ka, BRIFPy3Ka, yOOpKa TEPPUTOPHIA. . ..)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;
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T')IIPOM3BOJICTBO PabOT, HA KOTOPhIE O(OPMIISETCS HAPSA-TOMYCK ... 1 JAP. MEPOTIPUSITHS.
3. leiicTBHE 3JIEKTPUYECKOI0 TOKA HA OPraHN3M 4ejloBeKa.

DIEKTPUYECKHI TOK, MPOXOS Yepe3 TEJIO YeTOBEKa OKA3bIBALT:

Tepmudeckoe, XUMUYECKOE, MEXaHUIECKOE M OMOJIOTHYECKOE BO3/ICHCTBHE.

1. Tepmuveckoe BO31eiCTBHE — OTO 0XKOTH, MICKTPUUECCKUE 3HAKH, METAILITU3AIIHS
KOXKH..

2. XuMu4veckoe BO3/1eiCTBHE — ITO JIEKTPOJIN3 KOXKH HApYIICHHE (PU3HOTOTUUECKHUX
GbyHKIUH Tpy 00TyYEeHUH MOIIHBIM TTOTOKOM YJIbTPa(UOIETOBBIX JTyden
AJIEKTPOJUTUYECKON JyTH MPUBOAMUT K BOCTATICHUIO 000JI0UYEK TIIas.

3. MexaHnu4eckoe BO3/1eiiCTBHE TOKA — IPOSIBJISIETCS [IPU Pa3pbIBE UM PACCIIOEHUU
MBI, paSPBIBe CYXO)KI/IJ'II/II\/’I, BbIBUXAaX CyCTaBOB. . ..COKpaHIeHI/II\/II MBIIIIII.

4. buoJsiornyeckoe BO3/1eiicTBHE TOKOM — PUBOJUT K 3JIEKTPUUECKOMY Yaapy WU
H_IOKy (HOTepfl CO3HAaHUsA HapyHIGHI/ISI OCATCIIBHOCTHU cep)ma WIN ObIXaHUs, YTO
MIPUBOAUT K CMEPTH).

HpI/IqI/IHH QJICKTPO-TpaBMaTu3Ma:

1. CnyuyaliHO€ IPUKOCHOBEHHUE;

2. [TosiBneHwe HANPSHKCHUST HA METAIUTMYECKUX YaCTSIX AIIEKTPOOOOPYI0BAHUS,
HapyILIeHUs U30JISLINY;

3. Omnbo4HOE BKIIOYEHHE AIEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIFOIU;

4. OTcycTBHE 3a3eMJICHUS 3[IaHUS U DJIEKTPOYCTaHOBOK.

3aganue Ne3

OxapaxkTepu30oBaTh:

1. Tpe6OBaHI/I}I K IIpOoHeCCy MpoOnu3BOACTBA SJICKTPOMOHTAXKHBIX pa60T.

2. I[eﬁCTBHe QJICKTPHUYCCKOI'0 TOKAa HAa OpraHru3M YCJIOBCKaA.

3. Tpe6OBaHI/I}I K IIpoHeCcCy Mponu3BOACTBA SJICKTPOMOHTAXKHBIX pa60T, a TaKKC HA3HAYCHUC U MApPKH

TIPHTIOSL.

OreHka

Tlokazarenu olleHKHA
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PackpbIT 01MH BONIPOC U3 TpeEX:

1. TpeGoBanus K mporieccy MPON3BOACTBA ANEKTPOMOHTAXHBIX padoT. [Ipu BeImoaHeHUH
MOHTaKHBIX Pa00OT HEOOXOIMMO MPUAECPKHUBATHCS CAEAYIOIIUX MTPaBUI U TpeOOBaHUM 10
TEXHUKHA 0€30IaCHOCTH:

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pabouee mecto 351. MoHTa)kHHKa 000PYyeTCs XOPOLIUM OCBELICHUEM.

. BEITSKHOM BEHTUIISALMCH.

. DIEKTPUYCCKUMH TOYKAMH TSI DJICKTPOUHCTPYMEHTOB.

. Pabouee MecTO TOMKHO OBITH 3a3E€MJICHO.

. MHCTpYMEHTBI 1 000pYyTOBAaHUE JTIOJDKHO OBITH B UCIIPABHOM COCTOSTHHH.

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pyku 1OKHBI OBITh CyXHMH U YACTBIMH.

. [asIpHUK KJIACTh HA TOJMBKO HA MOJACTABKY.

. He mpoBepsITh cTenens HarpeBa masuibHUKA Ha OIYTIb.

. [Ipu maiike He MpUIEPKUBATH JAETAU PyKaMH, TOJIBKO MUHIIETOM WU
IJIOCKOTYOIIaMHU.

. He ounmmarte nasyibHHUK OT JIMIITHETO MPUIIOS IyTEM BCTPAXUBAHUS, TOIBKO
MIPUKOCHOBEHWEM jKaJia MasUTbHUKA K MPUTIOK0 HITH X/0 TKaHU.

13. 3aunmaTk kano nassIbHUKA ClIeyeT TOT/Aa, KOTr/la OH HE Harper.

14. He BBITIOJIHATH MOHTa)KHBIE paOOTHI, KOTAa OJIOK HAXOIUTCS MO HAMPSKCHUEM.

15. Bce )XUIKOCTH XpaHUTh B 3aKPHITON CTEKJISTHHON Tape C HAKICEHHBIM SPJIBIYKOM.

16. [IpoBoa mocIe maiku OTKYCBIBaTh OT CE0s1 U COCENEH.

17. Bpewms maiiku He 6osee 5 cek.

—_—
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PackpeIThl 1Ba BoImpoca U3 Tpex:
2. JleficTBHE 2JIEKTPHYECKOI0 TOKA HA OPTraHU3M YeJI0BeKa.
DNEKTPUUECKUN TOK, IPOXOs YEPE3 TEJIO0 YEIOBEKA OKA3bIBAET:
Tepmuueckoe, XUMHYECKOE, MEXaHUUECKOE U OMOJIOTHYECKOE BO3ICICTBHIE.
1. TepMuueckoe BO3xeiiCTBHE — 3TO OXKOTH, dJIEKTPUUECKNE 3HAKH, METAJIIN3aLUs KOXKH.
2. XumMuyeckoe BO3elCTBHE — 3TO AJIEKTPOJIU3 KOXKU HapylIeHHe (PU3HOIOTHIYECKUX
(GyHKIMH npy 00TyYEeHUH MOIIHBIM IOTOKOM YJIbTPa(uOJIETOBBIX JIydel JIEKTPOIUTHUECKON

AYTU IPpUBOAUT K BOCIHIAJICHUTIO 000JI04EK IJ1a3.

3. Mexanu4eckoe BO31elCTBHE TOKA — NPOSIBJISIETCS [IPU Pa3phbIBE WU PACCIOEHUU
MBIIIIL, Pa3pbIBE CYXOXWINN, BBIBUXaX CYCTaBOB. ...COKPAILIEHUH MBIIIILI.

4. buoJsiornyeckoe Bo3eiCTBHE TOKOM — IPUBOJUT K IEKTPUUECKOMY yapy WIH LIOKY
(moTepst co3HAHMs HApYIIEHUS EATEILHOCTH CepALa TN IbIXaHUs, YTO IPUBOAUT K
CMEpTH).

[IpynumnHEl 231€KTPO-TpaBMAaTU3MA:
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1. CityyaiiHoe IPUKOCHOBEHUE;

2. [TosiBneHue HaNpsKEHUsT HAa METAIUTMYECKUX YacCTSIX AJIEKTPOOOOpYI0BAHUS,
HapYyIICHUS H30JISIINH;

3. Omunb0o4HOE BKIIIOYEHHE HIIEKTPOYCTAaHOBOK HAa KOTOPBIX Pa0OTAIOT JIFO/IH;

4. OtcycTBHe 3a3€MJICHUS 3/1aHUS U 3JIEKTPOYCTAaHOBOK.

3.TpeGoBaHusl K MPOLECCY MPOU3BOACTBA 3JIEKTPOMOHTAKHBIX PadoT, a TaKKe
HAa3HAYeHHE U MAPKH MPHUTIO.

BHoBb pa3pa6aTLIBaeMa${ PDA AO0JIKHA YAOBJICTBOPATD SKCIUTYaTaAIMOHHBIM KOHCTPYKTHBHOA
TECXHOJIOTHYCCKHM N S KOHOMHWYCCKUM Tpe60BaHI/I$[M.

1. K skcmmyatainoHHBIM TPeOOBaHUSIM OTHOCATCS HAA€KHOCTb, KAU€CTBO, BBHITIOJTHEHUS
anmnaparypbl OCHOBHBIX (DYHKIMII U1 KOTOPBIX OHA MpeAHa3HaYeHa, IPOCTOTA YIIPABICHUS U

00CITyKUBaHUS, PEMOHTOIIPUTOTHOCTh, YCTOMYMBOCTh K CTAPEHUIO rabapuThl U BEC.

2. K axoHOMHUYECKHM TpeOOBaHUSAM OTHOCSTCS: 3aTPaThl BpEMEHH, TPY/la, MAaTEPUAIbHBIX U
JICHEeXKHBIX CPEJICTB HA pa3pabOTKy, U3TOTOBJICHUE U HKCILTyaTalHIo.

3. K KOHCTPYKTUBHO-TEXHOJIOTUYECKUM TPEOOBAHUSM OTHOCSATCS: 3alIUTa OT BHEIIHUX
(hakTOpOB, KOHCTPYKTHUBHAS MPUEMCTBEHHOCTh U TEXHOJOTHYHOCTh. Bee aTu TpeboBaHus
B3aMMOCBSI3aHBI MEX]Ty COOOH.

IIpumnoii npeacrapnseT co00i METaJT WK CIUIaB, BBOJUMBIN B 3a30p MEKIY COCIUHICMBIMU
JeTaIIMU U UMEIOIINN 0oJiee HU3KYIO TeMIepaTypy MiaBieHus, yem aetanu. [lpumnoit
BbIOHMpaeM B 3aBUCUMOCTHU OT paboueii TeMnepaTypbl COEAMHEHUS, MAaKCUMaIbHO
JIOITyCTUMOM TeMIEpaTypbl HArpeBa Mol NakKy; KIMMaTHYECKOTO UCTIOJHEHHS CM. B
Ta0m.Nel.

Tabnuna Ne 1. OcHOBHBIE MapKH MPUTIOS.

PaGouas Temnepatypa coequHEHUS
Mapka npurnos
Ob6nacTh npUMEHEeHUs

o 50*C
ITOCB-5C, ITOCK-50-18(ITOCK-50)

[Taiika TUOI0B, HE TETUIOCTOMKHUX Kabesel U HEKOTOPHIX THUIIOB peJie.

Ho 120-150*C
[IOC-61, ITOCCy61-0,5,IT10C-40,ITOCCy40-0,5, IIcpMo5

[Naiika BY- kaGeneil, KOMIEHCALIMOHHBIX METHBIX ITPOBOIOB ¢ [IXB- n3omsuuei.
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o 200*C

[1Cp2,5, TICp3, [1cpOy8
ITaiika quonos Tuma ITTJI-200
o 250*C

[ICp3Kn

[Taiixa npoBoguukos tuna [1TJI-250, BUH u np.

PaCKpBIT ABa BOIIpOCa U3 TPEX:

TpeGoBanus kK mporieccy MPOM3BOACTBA ANEKTPOMOHTAXHBIX padoT. [Ipu BeImoaHeHUH
MOHTaKHBIX Pa0OT HEOOXOIMMO MPUAECPKHUBATHCS CASAYIOIIUX MTPaBUI U TpeOOBaHUM 10
TEXHUKHA 0€30IaCHOCTH:

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pabouee mecto 311. MoHTa)kHHKa 000PYy€eTCs XOPOLIUM OCBELICHUEM.

. BEITSKHOM BEHTUIISALMCH.

. DIEKTPUYCCKUMH TOYKAMH TSI DJICKTPOUHCTPYMEHTOB.

. Pabouee MecTO TOMKHO OBITH 3a3E€MJICHO.

. MHCTpYMEHTBI 1 000pyTOBAaHUE JTOJDKHO OBITH B UCIIPABHOM COCTOSTHHH.

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pyku 1OKHBI OBITh CyXHMH U YACTBIMH.

. [asIpHUK KJIACTh HA TOJMBKO HA MOJACTABKY.

. He mpoBepsITh cTenens HarpeBa masuibHUKA Ha OIYTIb.

. [Ipu maiike He MpUIEPKUBATH JAETAIU PyKaMH, TOJIBKO MUHIIETOM WU
IJIOCKOTYOIIaMHU.

. He ounmare nasyibHHUK OT JIMIITHETO MPHUIIOS IyTEM BCTPAXUBAHUS, TOIBKO
MIPUKOCHOBEHWEM jKaJia MasUTbHUKA K MPUTIOK0 HITH X/0 TKaHU.

13. 3auniaTk kano nassbHUKA ClIeyeT TOTAa, KOr/la OH HE Harper.

14. He BBITIOJIHATH MOHTa)KHBIE paOOTHI, KOTAa OJIOK HAXOIUTCS MO HAPSIKCHUEM.

15. Bce )XUIKOCTH XpaHUTh B 3aKPHITON CTEKJISTHHON Tape C HAKJICEHHBIM SPJIBIYKOM.

16. [IpoBoa mocIe maiku OTKYChIBaTh OT CE0s1 U COCENEH.

17. Bpewms maiiku He 6osee 5 cek.
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PackpsIThI 1Ba BOIpOCa U3 Tpex:

2. JleficTBHE 3JIEKTPUYECKOI0 TOKA HA OPTraHU3M YeJI0BeKa.
DNEKTPUUECKUN TOK, IPOXOs YEPE3 TEJIO YEIOBEKA OKA3bIBAET:

Tepmuueckoe, XUMHYECKOE, MEXaHUUECKOE U OMOJIOTHYECKOE BO3ICICTBHIE.

1. TepaneCKoe BO3JIECTBHE — TO OJKOT'H, SJICKTPUUICCKHUC 3HAKU, MCTAJUIN3AlIUA KOKH.
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2. XumMu4ecKoe BO3/1eliCTBHE — 3TO IEKTPOJIN3 KOXKHU HapylIeHne GU3H0IOrHYECKUX
(GyHKUIMH Tpy 00JTy4€HUH MOIHBIM TIOTOKOM YJIbTPa(HOIETOBBIX JTyUYel JIEKTPOIUTHIECKOI
JYTY PUBOAMT K BOCHAJICHUIO 000I0YEK T1a3.

3. Mexanu4eckoe BO3AeHCTBHE TOKA — IIPOSIBJISIETCS [IPU PAa3pbIBE WM PACCIIOCHUN
MBIIIL, Pa3pbIBE CYXOXWINH, BBIBUXaX CYCTaBOB. ...COKPAILICHUH MBIIIILI.

4. buosoruyeckoe Bo3aelicTBHE TOKOM — IPUBOIUT K 3JICKTPUUECKOMY yJIapy WJIH LLIOKY
(HOTepH CO3HAHUA HAPYIICHUA ACATCIBbHOCTH CCpAla UJIN AbIXaHWs, YTO IPUBOAUT K
CMEpTH).

HpI/IqI/IHH QJICKTPO-TpaBMaTu3Ma:

1. CnyuyaliHO€ IPUKOCHOBEHHUE;

2. [TosiBneHwe HANPSHKCHUST HA METAIUTMYECKUX YaCTSIX AIIEKTPOOOOPYI0BAHUS,
HapyILIeHUs U30JISLINY;

3. Omnbo4HOE BKIIOYEHHE ATEKTPOYCTAHOBOK Ha KOTOPBIX Pa0OTAIOT JIIOIU;

4. OTcycTBHE 3a3eMJICHUS 3[1aHUS U DJIEKTPOYCTaHOBOK.

3. TpebGoBaHusi K mpoueccy NpOU3BOACTBA JIEKTPOMOHTAXKHBIX padoT, a TaKke
HA3Ha4YeHUe U MAPKHU NPUIIOS.

BuoBb pa3pabateiBaemast POA nomkHa y10BIE€TBOPSITH SKCILTYyaTalllOHHBIM KOHCTPYKTHUBHO
TEXHOJIOTUYECKUM M SKOHOMUUECKUM TPEOOBAHUSM.

1. K skcrmyaTaiiuoOHHBIM TPEOOBAHUSAM OTHOCSITCSI HAJIEKHOCTh, KAYECTBO, BHIMIOJTHEHUS
amnmapaTypbl OCHOBHBIX (DYHKITUHU TSI KOTOPBIX OHA MpeIHA3HAYCHA, TPOCTOTA YIPABJICHUS 1
00CITyKUBaHUS, PEMOHTOIPUTOTHOCTh, YCTOMYMBOCTh K CTAPEHUIO rabapuThl U BEC.

2. K s5xoHOMHUYECKUM TpeOOBaHUAM OTHOCATCS: 3aTpaThl BPEMEHH, TPY/1a, MaTepPUaIbHbBIX U
JICHEeXKHBIX CPEJCTB Ha pa3pabOTKy, U3TOTOBJIECHUE U IKCILTyaTalUIo.

3. K KOHCTPYKTHBHO-TEXHOJIOTHIECKUM TPEOOBAHUAM OTHOCSATCS: 3alIUTa OT BHEIITHUX
(hakTOpOB, KOHCTPYKTUBHASI IPUEMCTBEHHOCTh U TEXHOJIOTHYHOCTh. Bee 3T TpeboBanus
B3aMMOCBS3aHbl MEX]Ly COOOH.

IIpumnoii npeacrapnseT coO0i MeTaI WIK CIUIaB, BBOJUMBIN B 3a30p MEKIY COEIUHAEMbIMU
JeTalsIMU M UIMEIOLINI OoJiee HU3KYIO TeMIIEpaTypy IUIaBiIeHUs, yeM aetanu. [Ipunoi
BbIOMpaeM B 3aBUCUMOCTHU OT paboueill TeMIepaTypbl COeAMHEHNS, MaKCUMaJIbHO
JIOIyCTUMOM TEMIIEpATypbl HarpeBa MoJ ManKy; KIMMaTHYECKOr0 UCTIOJHEHMSI CM. B
Tabm.Nel.

Tabnuna Ne 1. OcHOBHBIE MapKH MPUIIOSL.

Pabouas Temnepartypa coequHEHUs

Mapka npunos
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O6macTh MPUMEHEHHS
Ho 50*C
[TOCB-5C, [TIOCK-50-18(ITOCK-50)
[Taiika AMOI0B, HE TETUIOCTOMKUX Ka0Oesell 1 HEKOTOPBIX THUIIOB peJie.
o 120-150*C
[HOC-61, ITOCCy61-0,5,ITOC-40,ITOCCy40-0,5, IIcpMo5
[Taiixa BU- kaberneii, KOMIIEHCAIIMOHHBIX MEIHBIX POBOAOB ¢ [1XB- uzomnsiuei.
o 200*C
[1Cp2,5, TICp3, [1cpOy8
ITaiika quonos Tuma ITTJI-200
o 250*C
[ICp3Kn

[Taiixa npoBoguukos tuna [1TJI-250, BUH u np.

PackpsIT TpH Bompoca u3 Tpex:

TpeGoBanus Kk mporieccy MPOM3BOACTBA ANEKTPOMOHTAXHBIX padoT. [Ipu BemoaHeHUH
MOHTaKHBIX Pa0OT HEOOXOIMMO NMPUAECPKHUBATHCS CAEAYIOIUX MTPaBUI U TpeOOBaHUM 10
TEXHUKHA 0€30IaCHOCTH:

. Ha paGouem mecTe He JOMKHO OBITH HUUETO JIMIITHETO.

. Pabouee mecto 351. MoHTa)kHHKa 000PYy€eTCs XOPOLIUM OCBELICHUEM.

. BEITSKHOM BEHTUIISALMCH.

. DIEKTPUYCCKIUMH TOYKAMH TSI SJICKTPOUHCTPYMEHTOB.

. Pabouee MecTO TOIKHO OBITH 3a3€MJICHO.

. MHCTpYMEHTHI 1 000pyTOBAaHUE JTOJDKHO OBITH B UCIIPABHOM COCTOSTHHH.

. Ha paGouem mecTe He JOMKHO OBITH HUYETO JIMIITHETO.

. Pyku 1OKHBI OBITh CyXHMH U YACTBIMH.

. [asIpHUK KJIACTh HA TOJMBKO HA MOJACTABKY.

. He ipoBepsITh cTenens HarpeBa masuibHUKA Ha OIYTIb.

. [Ipu maiike He MpUIEPKUBATH JAETAIU PyKaMH, TOJIBKO MUHIIETOM WU
IJIOCKOTYOIIaMHU.

. He ounmare nasyibHHUK OT JIMIITHETO MPHUIIOS IyTEM BCTPAXUBAHUS, TOIBKO
MIPUKOCHOBEHWEM jKaJia MasUTbHUKA K MPUTIOK0 HITH X/0 TKaHU.

13. 3aunmaTk kano nassIbHUKA ClIeyeT TOTAa, KOTr/la OH HE Harper.

—_—
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14. He BBITIOJIHATH MOHTa)KHBIE paOOTHI, KOTAa OJIOK HAXOIUTCS MO HAMPSIKCHUEM.
15. Bce )KUOKOCTH XPaHUTh B 3aKPBITOM CTEKIISTHHOM Tape ¢ HAKJICEHHBIM SIPJIBIYKOM.
16. IlpoBox mocine nailku OTKyChIBaTh OT ce0sl U coceei.

17. Bpewms maiiku He 6osee 5 cek.

PackpeIThl 1Ba BoImpoca U3 Tpex:
2. JleficTBHE 2JIEKTPUYECKOI0 TOKA HA OPTraHU3M YeJI0BeKa.
DNEKTPUUECKUN TOK, IPOXOs YEPE3 TEJIO YEIOBEKA OKA3bIBAET:
Tepmuueckoe, XUMHYECKOE, MEXaHUUECKOE U OMOJIOTHYECKOE BO3ICICTBHE.
1. TepMuueckoe BO3xeiiCTBHE — 3TO OXKOTH, dJIEKTPUUECKNE 3HAKH, METAJIN3aLUs KOXKH.
2. XumMuveckoe BO3elCTBHE — 3TO AJIEKTPOJIU3 KOXKU HapylIeHHe (PU3HOTIOTHIECKUX
(GyHKIMH npy 001yYEeHUH MOIIHBIM IOTOKOM YJIbTParOJIETOBBIX JIydel JIEeKTPOIUTUUECKON

AYTA IPpUBOAUT K BOCIIAJICHUTIO 000JI04EK IJ1a3.

3. Mexanu4eckoe BO31eiCTBHE TOKA — NPOSIBJISIETCS [IPU Pa3pbIBE WU PACCIOEHUU
MBIIIIL, Pa3pbIBE CYXOXUIUN, BEIBUXaX CYCTaBOB. ...COKPAILIEHUN MBIIIILI.

4. buoJsiornyeckoe Bo3eiCTBHE TOKOM — IIPUBOJUT K IEKTPUUECKOMY yapy WIH LIOKY
(moTepst co3HAHMs HAPYIIEHUS EATEILHOCTH CepALa TN IbIXaHUs, YTO IPUBOAUT K
CMEpTH).

[IpyumnHEI 21€KTPO-TpaBMAaTU3MA:

1. CityyaiiHoe IPUKOCHOBEHUE;

2. [TosiBneHue HaNpsKEHUsT HA METAIUTMYECKUX YaCTSIX AJIEKTPOOOOpY10BAHUS,
HapyIICHUS H30JISIINH;

3. Omunb0o4HOE BKIIFOYEHHE HIIEKTPOYCTAaHOBOK HAa KOTOPBIX PadOTAIOT JIFO/IH;

4. OtcycTBHe 3a3€MJICHUS 3/1aHUS U 3JIEKTPOYCTAaHOBOK.

3. TpeboBanus K npoueccy nNnpou3BOACTBA IJTEKTPOMOHTAKHBIX padoT, a TaKKe
HA3HAYEHHE U MAPKU MPHUIIOH.

BHoBb pa3pa6aTLIBaeMa${ PDA AO0JIKHA YAOBJICTBOPATD KCIUTYATaAIMOHHBIM KOHCTPYKTHBHOA
TEXHOJIOTHYCCKHM N S9KOHOMHWYCCKUM Tpe60BaHI/I$[M.

1. K skcmmyatainoHHBIM TPeOOBaHUSIM OTHOCATCS HAAEKHOCTb, KAU€CTBO, BBITIOJTHEHUS
anmnaparypbl OCHOBHBIX (DYHKIIMI /U1 KOTOPBIX OHA MpeAHa3HaYeHa, IPOCTOTA YIIPABICHUS U

00CITyKUBaHUS, PEMOHTOIIPUTOIHOCTh, YCTOMYMBOCTh K CTAPEHUIO rabapuThl U BEC.

2. K axoHOMHUECKUM TpeOOBaHUSM OTHOCSTCS: 3aTpaThl BpEMEHH, TPY/la, MaTEPUAIbHBIX U
JICHEeXKHBIX CPEJCTB Ha pa3pabOTKy, U3TOTOBJICHUE U HKCILTyaTalHIo.

3.K KOHCTPYKTHBHO-TCXHOJOTUYCCKUM Tpe6OBaHI/I}IM OTHOCATCA: 3alliTa OT BHCIIHUX
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(hakTOpOB, KOHCTPYKTHUBHAS MPUEMCTBEHHOCTh U TEXHOJOTHYHOCTh. Bee aTu TpeboBaHus
B3aMMOCBSI3aHBI MEX]Ty COOOH.

IIpunoii npencrasiser coO0M METaI U CIUIaB, BBOJAUMBIN B 3a30p MEKIY COCAMHAEMBbIMU
JEeTaIMU U UMEIOIINN OoJiee HU3KYI0 TeMIepaTypy MiaBieHus, yem aetanu. [lpumnoit
BbIOMpaeM B 3aBUCUMOCTHU OT paboyeil TemMneparypbl COeTUHEHNs, MAKCUMaJIbHO
JOIyCTUMOM TeMITepaTypbl HArpeBa Mo NaiKy; KIMMaTHYECKOr0 UCIIOJIHEHUS CM. B
Tabm.Nel.

Tabnuna Ne 1. OcHOBHBIE MapKH MPUTIOS.

Pabouas Temneparypa coeiMHEHUS

Mapka npurnos

Ob6nacTh npUMEHEeHUs
o 50*C
I[TOCB-5C, [TOCK-50-18(ITOCK-50)

[Najika 1no10B, HE TEIUIOCTOMKUX Kabeneil 1 HEeKOTOPBIX TUIIOB pele.

o 120-150*C
[10C-61, ITOCCy61-0,5,ITOC-40,ITOCCy40-0,5, IIcpMo5
[Taiika BY- kaGenell, KOMIEHCALIMOHHBIX MEIHBIX ITPOBOIOB ¢ [IXB- n3omnsuuei.

o 200*C
[1Cp2,5, TICp3, IIcpOy8
ITaiixa quonos tuma ITTJI-200
Ho 250*C

[ICp3Kn

[Taiixa npoBoguukos tuna I1TJI-250, BUH u np.

Texymmid KOHTPOJIb NeS
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®opma koutpoJsi: Kourponbnas padota (Ompoc)
OnucarejibHasA 4aCTh:
3ananue Nel

1. Onpenenuts Leib U MPaBUJIa BHYTPEHHETO PACIOpsIKa B y4€OHO-ITPOU3BOICTBEHHOM MaCTEPCKOM.

2. Texnuka 6e30macHOCTH Ha paboyeM MecTe.

3. Bunel v 3aaun HHCTpYKTaXxei 1o 6€301acHOCTH TpyJa.

Onenka |Ilokaszarenu oneHKH
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PackpsIT 01MH BOTIPOC U3 TpeEX.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

Henbto yueOHO-NPON3BOACTBEHHOMN MPAKTUKH SIBIISIETCA 3aKPEIJICHUE U yIiiyOeHue
TEOPETUYECKUX 3HAHUH 10 JaHHOU AUCLUIUIMHE U IPUBUTUE UM IIEPBUYHBIX IPAKTUYECKUX
HAaBBIKOB I10 BBIITOJIHEHUIO OCHOBHBIX ONEpallnid PpEMOHTA pauoannaparypsl.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciiecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyJIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
9JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HH(pOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpPHUN OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecto cnecapsi cOOpIIMKa U MOHTaKHHUKA Pain03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BBITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
Y MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HOK JUJIs1 CHATHS MU30JISILKHU, IPHOOP ISl U3MEPEHUS TEMIIEPaTyphbl, Tapa sl XpaHEHHs
(roca v npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIOTyOIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOYM IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISILIMEH MIPU BBIOJIHEHUH Pa0OT CBA3aHHBIX IPOTACKHMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUJIETKY B FTMOKHMX IIJIAHTAX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITIEPYaTKAMH.

- KaTCTrOpHUICCKHU 3allpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxOoOATCA OO HAIPSKCHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.

2. Texnuka Oe30macHOCTH Ha pabodyem MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

1. Ha paGouem MecTe He T0JIKHO ObITh HUYETO JIMIIHETO.

2. PaGouee MecTO 3J1. MOHTaXHHKA 000PYIYyETCSI XOPOILIUM OCBEILIEHUEM.
3. BBITSDKHOW BEHTWIISALIUEH.

4. DNeKTpUUECKUMH TOUKaMH JIJISl 3JIEKTPOUHCTPYMEHTOB.
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. Pabouee MecTo 10KHO OBITH 3a3€MJIEHO.

. UHCTpYMEHTHI 1 000py10OBaHKE I0JIKHO OBITH B UCIIPABHOM COCTOSIHUH.

. Ha pabouem mecte HE JOKHO OBITh HUYETO JIMIITHETO.

. PyKu TOTOKHBI OBITH CyXHMU M YHCTBIMU.

. [lasiIbHUK KJIaCTh Ha TOJBKO Ha MOJACTABKY.

. He poBepsITh cTeneHp HarpeBa NasuyIbHUKA HA OLYTIb.

. IIpu nmaiike He IpUIEPKUBATH AETAU PyKaMu, TOJIbKO MUHLETOM U
IJIOCKOTYOIIamMu.

12. He ouniiaTe NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO

MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.

13. 3ayninarse ano nasjabHUKa CIEyeT TOrJa, KOrja OH HEe Harper.

14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 010K HaXOIUTCS MOl HANPSHKEHUEM.

15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.

16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.

— O O 0 3 O\ W

_—

Pexum paboThl 1 opranusaiys padouero Mecra 3JeKTPOMOHTaXKHHKA.

3. Buabl v 3ajaun MHCTpYKTakel 1o 6€30MacHOCTH Tpyaa.

OTBETCTBEHHOCThH 32 OPraHU3ALUI0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH MO0 OXpaHEe TPY/la HECET PYKOBOJIUTEIh. A CBOEBPEMEHHOCTHLOOYUCHHUST PaOOTHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy a.

WHcTpyKTaxu no xapakrepy ¥ BpeMEHH IIPOBEAEHUS MOAPA3AEIAIOTCS Ha!

1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:
a). pa3oBbIe pPabOTHI HE CBSI3aHHBIC C TIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

I')IIPOU3BOJICTBO paboT, Ha KOTOpPbIe OGOPMIISETCS HAPAA-IOMYCK ... H IP. MEPOIIPUSITHSL.
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PaCKpBITLI ABa BOIIPpOCa U3 TPCX.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

Henbto yueOHO-NPON3BOACTBEHHOMN MPAKTUKH SIBIISIETCA 3aKPEIJICHUE U yIiiyOeHue
TEOPETUYECKUX 3HAHUH 10 JaHHOU AUCLUIUIMHE U IPUBUTUE UM IIEPBUYHBIX IPAKTUYECKUX
HAaBBIKOB I10 BBIITOJIHEHUIO OCHOBHBIX ONEpallnid PpEMOHTA pauoannaparypsl.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciiecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyJIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
9JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HH(pOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpPHUN OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecto cnecapsi cOOpIIMKa U MOHTaKHHUKA Pain03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BBITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
Y MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HOK JUJIs1 CHATHS MU30JISILKHU, IPHOOP ISl U3MEPEHUS TEMIIEPaTyphbl, Tapa sl XpaHEHHs
(roca v npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIOTyOIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOYM IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISILIMEH MIPU BBIOJIHEHUH Pa0OT CBA3aHHBIX IPOTACKHMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUJIETKY B FTMOKHMX IIJIAHTAX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITIEPYaTKAMH.

- KaTCTrOpHUICCKHU 3allpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxOoOATCA OO HAIPSKCHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.

2. Texnuka Oe30macHOCTH Ha pabodyem MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

1. Ha paGouem MecTe He T0JIKHO ObITh HUYETO JIMIIHETO.

2. PaGouee MecTO 3J1. MOHTaXHHKA 000PYIYyETCSI XOPOILIUM OCBEILIEHUEM.
3. BBITSDKHOW BEHTWIISALIUEH.

4. DNeKTpUUECKUMH TOUKaMH JIJISl 3JIEKTPOUHCTPYMEHTOB.
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. Pabouee MecTo 10KHO OBITH 3a3€MJIEHO.

. UHCTpYMEHTHI 1 000py10OBaHKE I0JIKHO OBITH B UCIIPABHOM COCTOSIHUH.

. Ha pabouem mecte HE JOKHO OBITh HUYETO JIMIITHETO.

. PyKu TOTOKHBI OBITH CyXHMU M YHCTBIMU.

. [lasiIbHUK KJIaCTh Ha TOJBKO Ha MOJACTABKY.

. He poBepsITh cTeneHp HarpeBa NasuyIbHUKA HA OLYTIb.

. IIpu nmaiike He IpUIEPKUBATH AETAU PyKaMu, TOJIbKO MUHLETOM U
IJIOCKOTYOIIamMu.

12. He ouniiaTe NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO

MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.

13. 3ayninarse ano nasjabHUKa CIEyeT TOrJa, KOrja OH HEe Harper.

14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 010K HaXOIUTCS MOl HANPSHKEHUEM.

15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.

16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.

— O O 0 3 O\ W

_—

Pexum paboThl 1 opranusaiys padouero Mecra 3JeKTPOMOHTaXKHHKA.

3. Buabl v 3ajaun MHCTpYKTakel 1o 6€30MacHOCTH Tpyaa.

OTBETCTBEHHOCThH 32 OPraHU3ALUI0 CBOEBPEMEHHOI'0 U KAUeCTBEHHOI'0 00YUYEHHUs U IPOBEPKHU
3HaHUH MO0 OXpaHEe TPY/la HECET PYKOBOJIUTEIh. A CBOEBPEMEHHOCTHLOOYUCHHUST PaOOTHUKOB
KOHTPOJIMPYET HHXKEHEP IO OXpaHE TPy a.

WHcTpyKTaxu no xapakrepy ¥ BpeMEHH IIPOBEAEHUS MOAPA3AEIAIOTCS Ha!

1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;

2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:
a). pa3oBbIe pPabOTHI HE CBSI3aHHBIC C TIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

I')IIPOU3BOJICTBO paboT, Ha KOTOpPbIe OGOPMIISETCS HAPAA-IOMYCK ... H IP. MEPOIIPUSITHSL.
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PackpeIThl TpU Bompoca U3 Tpex.

1. Onpenenuts 1eNb U MIpaBUiIa BHYTPEHHETO PACHOpsAKa B yUeOHO-IPOU3BOACTBEHHON
MAaCTEpPCKOM.

Henbto yueOHO-NPON3BOACTBEHHOMN MPAKTUKH SIBIISIETCA 3aKPEIJICHUE U yIiiyOeHue
TEOPETUYECKUX 3HAHUH 10 JaHHOU AUCLUIUIMHE U IPUBUTUE UM IIEPBUYHBIX IPAKTUYECKUX
HAaBBIKOB I10 BBIITOJIHEHUIO OCHOBHBIX ONEpallnid PpEMOHTA pauoannaparypsl.

[Tomemienue ans npoBeeHUs MPAKTUYECKUX paboT MO ciiecapHO-COOPOYHBIM padoTaM U
JIEKTPOMOHTAXKY 000pYZ0BaHa B CIEIMAILHOM MPOU3BOJCTBEHHOM Kiacce. OH COIEPKUT
BECh HEOOXOUMBIN KOMIUIEKC J1a00paTOPHO-TIPOM3BOICTBEHHOTO 00opyaoBanus. Croma
BXOJST CHEMaIbHO 000PYAOBAaHHBIE CTOJBI Ha 15 pabounx MecT, CHaO)KEHHbIE MyJIbTaMU
WHAUBUAYAJIBbHOI'O IIOJIB30BaHUA, OCBCIICHHUEM, BCHTI/IJ'ISIHI/ICI\/’I, HHCTPYMCHTOM
9JIEKTPOMOHTA)XKHUKA, HACTEHHAs: HH(pOpMalus, CpecTBa TexHuueckoro o0yuenus. [Turanue
7a00paTOpPHUN OCYIIECTBISIETCS IEHTPAIN30BAaHO UICTOYHUKAMH BBICOKOTO M HU3KOTO
HaPsOKEHUS.

Pabouee mecto cnecapsi cOOpIIMKa U MOHTaKHHUKA Pain03JIEKTPOHHOM anmnapaTypbl 1
MpUOOPOB - 3TO YUACTOK POU3BOJCTBEHHOM IUIOIIA/IU, TPEAHA3HAYECHHBIH JIJIs1 BBITOJIHEHUS
OTIpeIeIeHHON pabOoThl M OCHAILIEHHBII COOTBETCTBYIOIIUM 000PYJOBAaHUEM, HHCTPYMEHTOM
Y MaTepuaiaMu: 3J1. NasJIbHUKUA COOTBETCTBYIOIIEN MOIIIHOCTH, IIOJCTaBKa JJis MasIbHUKA,
HOK JUJIs1 CHATHS MU30JISILKHU, IPHOOP ISl U3MEPEHUS TEMIIEPaTyphbl, Tapa sl XpaHEHHs
(roca v npunos ,Habop UHCTPYMEHTA (OTBEPTKH, IMJIOCKOTYOIIbI, KPYTIOTyOIbl, KyCauK1
OOKOBBIE M TOPLIEBbIC, HATWIBHUK, TMHLET, KJIIOYM IaeYHbIe, TUHEHKA, HOXKHUIIbI, KUCTOUKH,
Jyra, KOBPUKH HAIOJIbHBIE U Ha CTOJIbI paboune.

- IPOAYBKA CXKAThIM BO3AyXOM MOHTAKa JOJIKHA IPOUCXOJNUTH B OTJEIBHO OTBEIEHHOM
MecTe 000pyIOBaHHOM BEHTHJISILIMEH MIPU BBIOJIHEHUH Pa0OT CBA3aHHBIX IPOTACKHMBAHUEM
MIPOBOJIOB B SKPAaHUPOBAHHYIO OIUJIETKY B FTMOKHMX IIJIAHTAX WK KOJUIEKTOpax HEOOX0AUMO
II0JI30BaThCS CIIELIMAIBHBIMU ITIEPYaTKAMH.

- KaTCTrOpHUICCKHU 3allpeiiacTCs NPpOU3BOJUTH ,Z[Opa6OTKI/I MOHTa)ka B CXeMax OJIOKOB KOTOPBIC
HaxOoOATCA OO HAIPSKCHUEM

- anmaparypa, ¢ KOTOpoi Mbl paboTaeM J10JIKHA ObITh 3a3eMJICHA.

2. Texnuka Oe30macHOCTH Ha pabodyem MecTe.

HpI/I BBIITOJIHCHHUHU MOHTAXHBIX pa60T H€O6XOI[I/IMO HpI/II[ep)KI/IBaTBCﬂ cne)ly}onmx HpaBI/IH I10
TEXHUKUA 0€30IaCHOCTH:

1. Ha paGouem MecTe He T0JIKHO ObITh HUYETO JIMIIHETO.

2. PaGouee MecTO 3J1. MOHTaXHHKA 000PYIYyETCSI XOPOILIUM OCBEILIEHUEM.
3. BBITSDKHOW BEHTWIISALIUEH.

4. DNeKTpUUECKUMH TOUKaMH JIJISl 3JIEKTPOUHCTPYMEHTOB.
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. Pabouee MecTo 10KHO OBITH 3a3€MJIEHO.

. UHCTpYMEHTHI 1 000py10OBaHKE I0JIKHO OBITH B UCIIPABHOM COCTOSIHUH.

. Ha pabouem mecte HE JOKHO OBITh HUYETO JIMIITHETO.

. PyKu TOTOKHBI OBITH CyXHMU M YHCTBIMU.

. [lasiIbHUK KJIaCTh Ha TOJBKO Ha MOJACTABKY.

. He poBepsITh cTeneHp HarpeBa NasuyIbHUKA HA OLYTIb.

. IIpu nmaiike He IpUIEPKUBATH AETAU PyKaMu, TOJIbKO MUHLETOM U
IJIOCKOTYOIIamMu.

12. He ouniiaTe NasulbHUK OT JIMITHETO NMPHUIOS MyTEM BCTPAXUBAHUS, TOJIBKO

MIPUKOCHOBEHHUEM JKaJla MasyIbHUKA K IIPHUIIO0 WU X/0 TKaHU.

13. 3ayninarse ano nasjabHUKa CIEyeT TOrJa, KOrja OH HEe Harper.

14. He BBINOJTHATH MOHTAXHbIE pabOThI, KOra 010K HaXOIUTCS MOl HANPSHKEHUEM.

15. Bce )KMIKOCTH XpaHUTD B 3aKPHITON CTEKJISTHHON Tape ¢ HAKJIEEHHBIM SIPJIBIYKOM.

16. I[IpoBox nocie naiku OTKyChIBaTh OT ce0s U cocenelt.

— O O 0 3 O\ W

_—

Pexum pa6OTLI " opraHusanus pa60qero MCCTa 3JICKTPOMOHTAXXHHUKA.

3. Buabl v 3ajaun MHCTpYKTakel 1o 6€30MacHOCTH Tpyaa.

OTBETCTBEHHOCTH 34 OopraHn3anuro CBOCBPEMCHHOI'O U KAYC€CTBCHHOI'O O6y‘leHI/I${ " IPOBCPKU

3HaHUH MO0 OXpaHEe TPY/la HECET PYKOBOJIUTEIh. A CBOEBPEMEHHOCTHLOOYUCHHUST PaOOTHUKOB
KOHTPOJIUPYET UHXKEHEP 10 OXpaHe TpyAa.

WHcTpyKTaxu no xapakrepy ¥ BpeMEHH IIPOBEAEHUS MOAPA3AEIAIOTCS Ha!
1. BBOAHBIN HHCTPYKTAaK NPH NIpHeMe HA padoTy;
2. IepBUYHBII HHCTPYKTAK HA padoueM mMecTe;

3. BHEILUIAHOBBI HHCTPYKTA:K MPH BBEJCHUH HOBOT0 000PY/10BaHUsl, NPU U3MeHEHHH
TeXHOJIOTHYeCKOr0 Npouecca, HHCTPYMEHTOB, ChIPbS;

4. neJieBOi HHCTPYKTAK MPOBOAAT Nepe/ BHIMOJIHEHHEM CJIeAYIOIIHX padoT:
a). pa3oBbIe pPabOTHI HE CBSI3aHHBIC C TIPSMBIMU O0S3aHHOCTSIMU;

0) crienrasibHbBIE (TIOTPY3Ka, BRITPY3Ka, YOOpKa TEPPUTOPHHA. .. .)

B) JIMKBHUJIALIMS TIOCTICACTBUIN aBapuii, CTAXUMHBIX O€ICTBHI, KaTacTpod;

I')IIPOU3BOJICTBO paboT, Ha KOTOpPbIe OGOPMIISETCS HAPAA-IOMYCK ... H IP. MEPOIIPUSITHSL.

Saganue No2

1
L1V UAYIUT

OreHka

11D Y1 UAalJaI\lUPYlJUDalD MUTUADI YVIS1TUTUDBJIVHYIA lVlYlI\})U\.aACLVl.
Tlokazarenu olleHKHA
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PackpsIT 01UH MeTO U3 Tpex:

IIpu u3rorosaenun UMC ncnoiib3yloT cieayronue OCHOBHbIE IIPOLECCHI:
dorosurorpaduro, nudpPysuro, MmeTasIn3aAUMIO.

1) ®orouaurorpagus. Ha noBepXHOCT KPEMHHUEBOMW IIJIACTUHBI HAHOCAT HECKOJIBKO KaIlelb
CHELMAIBHOTO BellecTBa — (POTOPE3UCTA, YyBCTBUTEIBHOIO K AEUCTBHUIO YIbTPa(hHOIETOBOIO
ceta. [ImacTunsl ¢ poTope3rucToM NOMENIA0T Ha Bpaliatoleics ctoi neHTpudyru. [lox
NeiicTBUE LIEHTPOOEKHOMN CHIIbl POTOPE3UCT pacTeKaeTcst , 00pa3yro TOHKUI POBHBIH €O,
IOCJI€ YETo MJIACTUHBI MpocylnBatoTcs. Ha miuacTuHy HakiIa bIBalOT CeUaIbHbINA
(oTo1mabI0H C PUCYHKOM YUaCTKOB, KOTOPbIE JOJDKHBI 00padotath. PoTope3nuct
3acBeYMBaeTcs yepes3 (HoTomadIoH yiabTparoIeTOBBIM CBETOM, H IUIACTHHA MTOABEPTaeTCs
crienManbHOM 00paboTke, B pe3ysibTaTe KOTOPOH (POTOPE3UCT yAAISIETCS C YUaCTKOB
MMOBEPXHOCTH, a OTAEJbHBIE YYaCTKH IJIACTUHBI OCTAIOTCS HOKPHITHI (POTOPEIUCTOM.

DIEeMEHT MUKPOCXEMY MOXET UMET MUHUMAJIbHBII pa3zMep Nopsiika eIMHUL MUKPOH.

2) Tepmuueckasi nudpdy3uss — 3T0 ABICHUE HAMPABIECHHOTO MEPEMENIEHUS YaCTHI]
BEIIIECTBA B CTOPOHY YObIBaHMS UX KOHIIEHTPALIUU, KOTOPOE OIPEENIAETCs IPaJUeHTOM
KOHLEHTpAaLUH.

Tepmuueckyro 1uddy3uro LIMPOKO UCTIONB3YIOT AJIS BBEACHUS JIETUPYIOLINX pUMecei B
MOJIyIIPOBOIHUKOBBIE IJIACTUHBI WIIM B BBIPALICHHBIE HA HUX 3MUTAKCUAJIBHBIE CIIOU C LIEJIBIO
MIOJIy4YEHHUS JIEMEHTOB MUKPOCXEMBI IPOTUBOIIOIOKHOTO IO CPAaBHEHUIO C UCXOIHBIM
MaTepHUajJIoM TUIIA IPOBOJAUMOCTH, JTHUOO0 3JIEMEHTOB € 00JI€€ HU3KUM JIEKTPUUECKUM
COIIPOTHBIIEHUEM. B niepBoM ciiydae noay4aroT, Hanpumep, SMUTTEPHI, BO BTOPOM—
KOJUIEKTOPBI.

Huddyzuto, kak npaBuiIo, MPOBOAAT B CIEHUAIBHBIX KBapLEeBbIX amiynax npu 1000—1350°
C. Cnoco6 npoBenenust nuddys3uu (mpumeceit) BBIOUPAIOT B 3aBUCUMOCTH OT CBOMCTB
MOJIYIIPOBOIHUKA U TPeOOBaHU, MIPEABABISAEMBIX K TapaMeTpam IudPpy3uOHHBIX CTPYKTYP.
[Iponecc mudpdy3un npeabsIBIsSeT BEICOKUE TPeOOBaHUS K 000PYIOBAHUIO U YACTOTE
JETUPYIOIIUX MIpUMeceil U o0ecrieyrBaeT NOJTyYESHUE CIIOEB C BBICOKONW TOYHOCTBIO
BOCIPOM3BECHUS MapaMeTpoB U TonmuH. CBoiicTBa MU Py3MOHHBIX CIIOEB TIIATEIHHO
KOHTPOJUPYIOT, oOpaliiasi BHUMaHKUE Ha IITyOUHY 3ajleraHus epexo/ia, IOBEPXHOCTHOE
COIPOTHUBIICHUE WM IOBEPXHOCTHYIO KOHIIEHTPALIMIO IPUMECH, pacpeIesieHre
KOHIIEHTPALMU PUMECH 10 TIyOonHe 1u(Ppy3MOHHOTO €05 U MIIOTHOCTh 1e(EKTOB

T Gy3UOHHOTO CIIOS.

Hedextsl nuddy3uoHHBIX CI0EB (IPO3UI0) MTPOBEPSIOT C MOMOIIBIO MUKPOCKOTMA ¢ OOIBIINM
yBenudyeHueM (1o 200x) .

3) MeTtoa MeTa/lsIMn3allii CKBO3HbIX OTBEPCTHH

[Ipouiecc M3roToBIEHNS MHOTOCIOMHBIX MEYaTHBIX IIAT METOJOM JIEKTPOXUMHUYECKOM
METAJUIM3aLHUHU CKBO3HBIX OTBEPCTUH COCTOUT B U3rOTOBJIEHUU OTAEIBHBIX BHYTPEHHUX CIIOEB
XUMHYECKUM METOAOM, IPECCOBAHMS CIIO€B B MOHOJUTHBIN MMAKET, CBEPJICHUU CKBO3HBIX
OTBEPCTUM U UX MeTayum3auuu. 1Ipu cBepiaeHnn Ha CTEHKaX OTBEPCTUN BCKPBIBAIOT TOPLIbI
KOHTaKTHBIX TUJIOMIAIOK BHYTPEHHUX clioeB. CoeqMHEHUS UX IPYT C APYTOM U C
KOHTaKTHBIMU IUIOLIAIKAMH HaPYKHBIX CIOEB ITOIYYAOTCA 3a CYET METAJLIM3ALUN
OTBEPCTHUIA.
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[TockobKY BCE OTBEPCTHS B IIATE SIBJISIOTCS CKBO3HBIMU, INIOTHOCTH MEXK COCTMHEHUN
HECKOJIbKO OTPaHUYEHa, TaK KaK Ka)kJJ0€ OTBEPCTUE UCIIONB3YETCs ISl BHYTPEHHETO
COEIMHEHUS TOJIBKO OJMH Pa3 U B TO )K€ BPEMsI 3aHUMAET OITPE/ICIICHHYTO IUIOMAAb Ha
KaX/I0M CJI0€, OrpaHMYUBasi CBOOOAY TPACCUPOBKH ME€YaTHBIX Lieneil. Beoas
MIPOMEKYTOYHbIC BHYTPEHHNE COSTMHEHHSI WJIH CKBO3HBIE OTBEPCTHS JIJISl TPYIIIT CIIOEB,
ME)XCIJIOWHBIE COEMHEHHSI MOXKHO PacIoiarath, Ipyr Haja APYyroM WM TOJIbKO MEXIY TEMH
CIIOSIMH, TJI€ OHHM HY>KHBI, HE OTPAHUYHMBASI TPACCUPOBKY MEYATHBIX [IENEH HA IPYTHX CIIOSX.
W3roroBneHre MHOTOCIONHBIX [I€YATHBIX 1T IO TAKUM CXeMaM o0ecredrBaeT
HauOO0JIbIIYI0 CBOOOAY B BEIOOPE MECTOPACIIONOKEHUSI BHYTPEHHUX COEIMHEHUN U Iy Tel
TPACCUPOBKU MEYATHBIX MPOBOJHUKOB, CJIE0BATEIbHO, MIO3BOJISET MOIYYUTh MAKCUMAJIbHYIO
TUTOTHOCTh MEX COCTMHEHNH. MeTOo/] MeTaIT3aIiH CKBO3HBIX OTBEPCTHIA, TI0 CYIIECTBY
€/IMHCTBEHHBIM METOJ] CO3aHUsl KOHCTPYKLUI ¢ HanOoJiee ONTUMAIbHOM 3IEKTPHUUECKOM
CTPYKTYpOHi, oOecrieunBaromiel HaIe)KHyI0 Tiepeiady HAaHOCEKYHIHBIX UMITYJIbCOB H
pacripesieieHue MUTaHus MEX/ly aKTUBHBIMU 3JIeMEHTaMH. Takue KOHCTPYKIUU
MHOTOCJIOMHBIX MEYATHBIX IJIAT TO3BOJISIFOT BBITIOJHUATH TIEYaTHBIEC LIENH KaK ITOJIOCKOBEIE
JMHUY TIepesiad U co3atoT 3 (PeKTHBHOE SKPaHUPOBAHUE OJIHOM I'PYMIIBI LIENeH OT APYrou.

Taxum 0Opa3oM, HapsiAy ¢ BEICOKOM TEXHOJIOTHYHOCTBIO MHOTOCIIONHBIE TeYaTHBIE TIATHI,
W3TOTOBJIEHHBIE METOJOM METAJIN3ALMH CKBO3HBIX OTBEPCTHH, UMEIOT BBICOKYIO TUIOTHOCTh
MOHTaka, O0JIBIIIOE KOJMYECTBO BAPUAHTOB TPACCHUPOBKH MEYATHBIX ILIeTIeH, 00Jiee KOPOTKHUE
JIMHUY CBA3EH, BO3MOKHOCTD 3JIEKTPUYECKOI0 SKPAaHUPOBAHNSA, YIIYUIIEHHE XapaKTePUCTHK,
CBA3aHHOE C YCTOMYMBOCTBIO K BO3ACHCTBUIO OKPY KAIOLIEH CPEIbI 33 CYET PACIIONIOKEHUS
BCEX NEYATHBIX IIPOBOJHUKOB B MACCE MOHOJIUTHOTO TUAJIEKTPUKA, BO3MOKHOCTh
YBEJIMYEHUS YUCIIa CII0EB 0€3 CyIIeCTBEHHOIO YBEIMUYEHHS CTOUMOCTH U JUTUTEILHOCTH
mporuecca.

Heoocmamxom memooa memannuzayuu cKo3ublx omeepcmuii IBISETCSI OTHOCUTEIBHO
MEXaHUYeCKHU cy1abast CBSA3b METAJUIM3ALIUU OTBEPCTHH ¢ TOPLIAMU KOHTAKTHBIX ILIOIIAJJOK
BHYTpeHHUX cioeB. M3rorosnenne MIIII aTmM MeT010M OCI0KHEHO MTPOOIEMOI TOYHOTO
COBMEIICHUS TIEYaTHBIX CJIOEB U3-3a MOrpelIHocTel (poTomadbaoHoB U Aedopmaruii 6a30BbIX
MaTepHajIoB B MPOLIECCE U3TOTOBJICHUS BHYTPEHHUX CJIOEB U npeccoBanus. Ocoboit
TIIATEJIILHOCTU TpeOyeT moA00p PeKUMOB IIPECCOBAHUS TSl 00eCIIeUeHUs POYHOHN are3uu
MaKeTa CJIOEB, YCTOMYMBOM K BO3JCHCTBUIO IPyNNOBOM naku. Hakonen, B nmpouecce
ncnonb3oBanus MIIII BO3HUKAIOT TPYIHOCTH, IPU BHECEHUU U3MEHEHUI B TPACCUPOBKY IIPU
PEMOHTE IIaT.
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PackpbIThI ABa MeTO/1a U3 Tpex:

IIpu u3rorosaenun UMC ncnoiib3yloT cieayronue OCHOBHbIE IIPOLECCHI:
dorosurorpaduro, nudpPysuro, MmeTasIn3aAUMIO.

1) ®orouaurorpagus. Ha noBepXHOCT KPEMHHUEBOMW IIJIACTUHBI HAHOCAT HECKOJIBKO KaIlelb
CHELMAIBHOTO BellecTBa — (POTOPE3UCTA, YyBCTBUTEIBHOIO K AEUCTBHUIO YIbTPa(hHOIETOBOIO
ceta. [ImacTunsl ¢ poTope3rucToM NOMENIA0T Ha Bpaliatoleics ctoi neHTpudyru. [lox
NeiicTBUE LIEHTPOOEKHOMN CHIIbl POTOPE3UCT pacTeKaeTcst , 00pa3yro TOHKUI POBHBIH €O,
IOCJI€ YETo MJIACTUHBI MpocylnBatoTcs. Ha miuacTuHy HakiIa bIBalOT CeUaIbHbINA
(oTo1mabI0H C PUCYHKOM YUaCTKOB, KOTOPbIE JOJDKHBI 00padotath. PoTope3nuct
3acBeYMBaeTcs yepes3 (HoTomadIoH yiabTparoIeTOBBIM CBETOM, H IUIACTHHA MTOABEPTaeTCs
crienManbHOM 00paboTke, B pe3ysibTaTe KOTOPOH (POTOPE3UCT yAAISIETCS C YUaCTKOB
MMOBEPXHOCTH, a OTAEJbHBIE YYaCTKH IJIACTUHBI OCTAIOTCS HOKPHITHI (POTOPEIUCTOM.

DIEeMEHT MUKPOCXEMY MOXET UMET MUHUMAJIbHBII pa3zMep Nopsiika eIMHUL MUKPOH.

2) Tepmuueckasi nudpdy3uss — 3T0 ABICHUE HAMPABIECHHOTO MEPEMENIEHUS YaCTHI]
BEIIIECTBA B CTOPOHY YObIBaHMS UX KOHIIEHTPALIUU, KOTOPOE OIPEENIAETCs IPaJUeHTOM
KOHLEHTpAaLUH.

Tepmuueckyro 1uddy3uro LIMPOKO UCTIONB3YIOT AJIS BBEACHUS JIETUPYIOLINX pUMecei B
MOJIyIIPOBOIHUKOBBIE IJIACTUHBI WIIM B BBIPALICHHBIE HA HUX 3MUTAKCUAJIBHBIE CIIOU C LIEJIBIO
MIOJIy4YEHHUS JIEMEHTOB MUKPOCXEMBI IPOTUBOIIOIOKHOTO IO CPAaBHEHUIO C UCXOIHBIM
MaTepHUajJIoM TUIIA IPOBOJAUMOCTH, JTHUOO0 3JIEMEHTOB € 00JI€€ HU3KUM JIEKTPUUECKUM
COIIPOTHBIIEHUEM. B niepBoM ciiydae noay4aroT, Hanpumep, SMUTTEPHI, BO BTOPOM—
KOJUIEKTOPBI.

Huddyzuto, kak npaBuiIo, MPOBOAAT B CIEHUAIBHBIX KBapLEeBbIX amiynax npu 1000—1350°
C. Cnoco6 npoBenenust nuddys3uu (mpumeceit) BBIOUPAIOT B 3aBUCUMOCTH OT CBOMCTB
MOJIYIIPOBOIHUKA U TPeOOBaHU, MIPEABABISAEMBIX K TapaMeTpam IudPpy3uOHHBIX CTPYKTYP.
[Iponecc mudpdy3un npeabsIBIsSeT BEICOKUE TPeOOBaHUS K 000PYIOBAHUIO U YACTOTE
JETUPYIOIIUX MIpUMeceil U o0ecrieyrBaeT NOJTyYESHUE CIIOEB C BBICOKONW TOYHOCTBIO
BOCIPOM3BECHUS MapaMeTpoB U TonmuH. CBoiicTBa MU Py3MOHHBIX CIIOEB TIIATEIHHO
KOHTPOJUPYIOT, oOpaliiasi BHUMaHKUE Ha IITyOUHY 3ajleraHus epexo/ia, IOBEPXHOCTHOE
COIPOTHUBIICHUE WM IOBEPXHOCTHYIO KOHIIEHTPALIMIO IPUMECH, pacpeIesieHre
KOHIIEHTPALMU PUMECH 10 TIyOonHe 1u(Ppy3MOHHOTO €05 U MIIOTHOCTh 1e(EKTOB

T Gy3UOHHOTO CIIOS.

Hedextsl nuddy3uoHHBIX CI0EB (IPO3UI0) MTPOBEPSIOT C MOMOIIBIO MUKPOCKOTMA ¢ OOIBIINM
yBenudyeHueM (1o 200x) .

3) MeTtoa MeTa/lsIMn3allii CKBO3HbIX OTBEPCTHH

[Ipouiecc M3roToBIEHNS MHOTOCIOMHBIX MEYaTHBIX IIAT METOJOM JIEKTPOXUMHUYECKOM
METAJUIM3aLHUHU CKBO3HBIX OTBEPCTUH COCTOUT B U3rOTOBJIEHUU OTAEIBHBIX BHYTPEHHUX CIIOEB
XUMHYECKUM METOAOM, IPECCOBAHMS CIIO€B B MOHOJUTHBIN MMAKET, CBEPJICHUU CKBO3HBIX
OTBEPCTUM U UX MeTayum3auuu. 1Ipu cBepiaeHnn Ha CTEHKaX OTBEPCTUN BCKPBIBAIOT TOPLIbI
KOHTaKTHBIX TUJIOMIAIOK BHYTPEHHUX clioeB. CoeqMHEHUS UX IPYT C APYTOM U C
KOHTaKTHBIMU IUIOLIAIKAMH HaPYKHBIX CIOEB ITOIYYAOTCA 3a CYET METAJLIM3ALUN
OTBEPCTHUIA.
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[TockobKY BCE OTBEPCTHS B IIATE SIBJISIOTCS CKBO3HBIMU, INIOTHOCTH MEXK COCTMHEHUN
HECKOJIbKO OTPaHUYEHa, TaK KaK Ka)kJJ0€ OTBEPCTUE UCIIONB3YETCs ISl BHYTPEHHETO
COEIMHEHUS TOJIBKO OJMH Pa3 U B TO )K€ BPEMsI 3aHUMAET OITPE/ICIICHHYTO IUIOMAAb Ha
KaX/I0M CJI0€, OrpaHMYUBasi CBOOOAY TPACCUPOBKH ME€YaTHBIX Lieneil. Beoas
MIPOMEKYTOYHbIC BHYTPEHHNE COSTMHEHHSI WJIH CKBO3HBIE OTBEPCTHS JIJISl TPYIIIT CIIOEB,
ME)XCIJIOWHBIE COEMHEHHSI MOXKHO PacIoiarath, Ipyr Haja APYyroM WM TOJIbKO MEXIY TEMH
CIIOSIMH, TJI€ OHHM HY>KHBI, HE OTPAHUYHMBASI TPACCUPOBKY MEYATHBIX [IENEH HA IPYTHX CIIOSX.
W3roroBneHre MHOTOCIONHBIX [I€YATHBIX 1T IO TAKUM CXeMaM o0ecredrBaeT
HauOO0JIbIIYI0 CBOOOAY B BEIOOPE MECTOPACIIONOKEHUSI BHYTPEHHUX COEIMHEHUN U Iy Tel
TPACCUPOBKU MEYATHBIX MPOBOJHUKOB, CJIE0BATEIbHO, MIO3BOJISET MOIYYUTh MAKCUMAJIbHYIO
TUTOTHOCTh MEX COCTMHEHNH. MeTOo/] MeTaIT3aIiH CKBO3HBIX OTBEPCTHIA, TI0 CYIIECTBY
€/IMHCTBEHHBIM METOJ] CO3aHUsl KOHCTPYKLUI ¢ HanOoJiee ONTUMAIbHOM 3IEKTPHUUECKOM
CTPYKTYpOHi, oOecrieunBaromiel HaIe)KHyI0 Tiepeiady HAaHOCEKYHIHBIX UMITYJIbCOB H
pacripesieieHue MUTaHus MEX/ly aKTUBHBIMU 3JIeMEHTaMH. Takue KOHCTPYKIUU
MHOTOCJIOMHBIX MEYATHBIX IJIAT TO3BOJISIFOT BBITIOJHUATH TIEYaTHBIEC LIENH KaK ITOJIOCKOBEIE
JMHUY TIepesiad U co3atoT 3 (PeKTHBHOE SKPaHUPOBAHUE OJIHOM I'PYMIIBI LIENeH OT APYrou.

Taxum 0Opa3oM, HapsiAy ¢ BEICOKOM TEXHOJIOTHYHOCTBIO MHOTOCIIONHBIE TeYaTHBIE TIATHI,
W3TOTOBJIEHHBIE METOJOM METAJIN3ALMH CKBO3HBIX OTBEPCTHH, UMEIOT BBICOKYIO TUIOTHOCTh
MOHTaka, O0JIBIIIOE KOJMYECTBO BAPUAHTOB TPACCHUPOBKH MEYATHBIX ILIeTIeH, 00Jiee KOPOTKHUE
JIMHUY CBA3EH, BO3MOKHOCTD 3JIEKTPUYECKOI0 SKPAaHUPOBAHNSA, YIIYUIIEHHE XapaKTePUCTHK,
CBA3aHHOE C YCTOMYMBOCTBIO K BO3ACHCTBUIO OKPY KAIOLIEH CPEIbI 33 CYET PACIIONIOKEHUS
BCEX NEYATHBIX IIPOBOJHUKOB B MACCE MOHOJIUTHOTO TUAJIEKTPUKA, BO3MOKHOCTh
YBEJIMYEHUS YUCIIa CII0EB 0€3 CyIIeCTBEHHOIO YBEIMUYEHHS CTOUMOCTH U JUTUTEILHOCTH
mporuecca.

Heoocmamxom memooa memannuzayuu cKo3ublx omeepcmuii IBISETCSI OTHOCUTEIBHO
MEXaHUYeCKHU cy1abast CBSA3b METAJUIM3ALIUU OTBEPCTHH ¢ TOPLIAMU KOHTAKTHBIX ILIOIIAJJOK
BHYTpeHHUX cioeB. M3rorosnenne MIIII aTmM MeT010M OCI0KHEHO MTPOOIEMOI TOYHOTO
COBMEIICHUS TIEYaTHBIX CJIOEB U3-3a MOrpelIHocTel (poTomadbaoHoB U Aedopmaruii 6a30BbIX
MaTepHajIoB B MPOLIECCE U3TOTOBJICHUS BHYTPEHHUX CJIOEB U npeccoBanus. Ocoboit
TIIATEJIILHOCTU TpeOyeT moA00p PeKUMOB IIPECCOBAHUS TSl 00eCIIeUeHUs POYHOHN are3uu
MaKeTa CJIOEB, YCTOMYMBOM K BO3JCHCTBUIO IPyNNOBOM naku. Hakonen, B nmpouecce
ncnonb3oBanus MIIII BO3HUKAIOT TPYIHOCTH, IPU BHECEHUU U3MEHEHUI B TPACCUPOBKY IIPU
PEMOHTE IIaT.
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PackpbIThI TPH MeTOA U3 TpPeX:

IIpu u3rorosaenun UMC ncnoiib3yloT cieayronue OCHOBHbIE IIPOLECCHI:
dorosurorpaduro, nudpPysuro, MmeTasIn3aAUMIO.

1) ®orouaurorpagus. Ha noBepXHOCT KPEMHHUEBOMW IIJIACTUHBI HAHOCAT HECKOJIBKO KaIlelb
CHELMAIBHOTO BellecTBa — (POTOPE3UCTA, YyBCTBUTEIBHOIO K AEUCTBHUIO YIbTPa(hHOIETOBOIO
ceta. [ImacTunsl ¢ poTope3rucToM NOMENIA0T Ha Bpaliatoleics ctoi neHTpudyru. [lox
NeiicTBUE LIEHTPOOEKHOMN CHIIbl POTOPE3UCT pacTeKaeTcst , 00pa3yro TOHKUI POBHBIH €O,
IOCJI€ YETo MJIACTUHBI MpocylnBatoTcs. Ha miuacTuHy HakiIa bIBalOT CeUaIbHbINA
(oTo1mabI0H C PUCYHKOM YUaCTKOB, KOTOPbIE JOJDKHBI 00padotath. PoTope3nuct
3acBeYMBaeTcs yepes3 (HoTomadIoH yiabTparoIeTOBBIM CBETOM, H IUIACTHHA MTOABEPTaeTCs
crienManbHOM 00paboTke, B pe3ysibTaTe KOTOPOH (POTOPE3UCT yAAISIETCS C YUaCTKOB
MMOBEPXHOCTH, a OTAEJbHBIE YYaCTKH IJIACTUHBI OCTAIOTCS HOKPHITHI (POTOPEIUCTOM.

DIEeMEHT MUKPOCXEMY MOXET UMET MUHUMAJIbHBII pa3zMep Nopsiika eIMHUL MUKPOH.

2) Tepmuueckasi nudpdy3uss — 3T0 ABICHUE HAMPABIECHHOTO MEPEMENIEHUS YaCTHI]
BEIIIECTBA B CTOPOHY YObIBaHMS UX KOHIIEHTPALIUU, KOTOPOE OIPEENIAETCs IPaJUeHTOM
KOHLEHTpAaLUH.

Tepmuueckyro 1uddy3uro LIMPOKO UCTIONB3YIOT AJIS BBEACHUS JIETUPYIOLINX pUMecei B
MOJIyIIPOBOIHUKOBBIE IJIACTUHBI WIIM B BBIPALICHHBIE HA HUX 3MUTAKCUAJIBHBIE CIIOU C LIEJIBIO
MIOJIy4YEHHUS JIEMEHTOB MUKPOCXEMBI IPOTUBOIIOIOKHOTO IO CPAaBHEHUIO C UCXOIHBIM
MaTepHUajJIoM TUIIA IPOBOJAUMOCTH, JTHUOO0 3JIEMEHTOB € 00JI€€ HU3KUM JIEKTPUUECKUM
COIIPOTHBIIEHUEM. B niepBoM ciiydae noay4aroT, Hanpumep, SMUTTEPHI, BO BTOPOM—
KOJUIEKTOPBI.

Huddyzuto, kak npaBuiIo, MPOBOAAT B CIEHUAIBHBIX KBapLEeBbIX amiynax npu 1000—1350°
C. Cnoco6 npoBenenust nuddys3uu (mpumeceit) BBIOUPAIOT B 3aBUCUMOCTH OT CBOMCTB
MOJIYIIPOBOIHUKA U TPeOOBaHU, MIPEABABISAEMBIX K TapaMeTpam IudPpy3uOHHBIX CTPYKTYP.
[Iponecc mudpdy3un npeabsIBIsSeT BEICOKUE TPeOOBaHUS K 000PYIOBAHUIO U YACTOTE
JETUPYIOIIUX MIpUMeceil U o0ecrieyrBaeT NOJTyYESHUE CIIOEB C BBICOKONW TOYHOCTBIO
BOCIPOM3BECHUS MapaMeTpoB U TonmuH. CBoiicTBa MU Py3MOHHBIX CIIOEB TIIATEIHHO
KOHTPOJUPYIOT, oOpaliiasi BHUMaHKUE Ha IITyOUHY 3ajleraHus epexo/ia, IOBEPXHOCTHOE
COIPOTHUBIICHUE WM IOBEPXHOCTHYIO KOHIIEHTPALIMIO IPUMECH, pacpeIesieHre
KOHIIEHTPALMU PUMECH 10 TIyOonHe 1u(Ppy3MOHHOTO €05 U MIIOTHOCTh 1e(EKTOB

T Gy3UOHHOTO CIIOS.

Hedextsl nuddy3uoHHBIX CI0EB (IPO3UI0) MTPOBEPSIOT C MOMOIIBIO MUKPOCKOTMA ¢ OOIBIINM
yBenudyeHueM (1o 200x) .

3) MeTtoa MeTa/lsIMn3allii CKBO3HbIX OTBEPCTHH

[Ipouiecc M3roToBIEHNS MHOTOCIOMHBIX MEYaTHBIX IIAT METOJOM JIEKTPOXUMHUYECKOM
METAJUIM3aLHUHU CKBO3HBIX OTBEPCTUH COCTOUT B U3rOTOBJIEHUU OTAEIBHBIX BHYTPEHHUX CIIOEB
XUMHYECKUM METOAOM, IPECCOBAHMS CIIO€B B MOHOJUTHBIN MMAKET, CBEPJICHUU CKBO3HBIX
OTBEPCTUM U UX MeTayum3auuu. 1Ipu cBepiaeHnn Ha CTEHKaX OTBEPCTUN BCKPBIBAIOT TOPLIbI
KOHTaKTHBIX TUJIOMIAIOK BHYTPEHHUX clioeB. CoeqMHEHUS UX IPYT C APYTOM U C
KOHTaKTHBIMU IUIOLIAIKAMH HaPYKHBIX CIOEB ITOIYYAOTCA 3a CYET METAJLIM3ALUN
OTBEPCTHUIA.
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[TockobKY BCE OTBEPCTHS B IIATE SIBJISIOTCS CKBO3HBIMU, INIOTHOCTH MEXK COCTMHEHUN
HECKOJIbKO OTPaHUYEHa, TaK KaK Ka)kJJ0€ OTBEPCTUE UCIIONB3YETCs ISl BHYTPEHHETO
COEIMHEHUS TOJIBKO OJMH Pa3 U B TO )K€ BPEMsI 3aHUMAET OITPE/ICIICHHYTO IUIOMAAb Ha
KaX/I0M CJI0€, OrpaHMYUBasi CBOOOAY TPACCUPOBKH ME€YaTHBIX Lieneil. Beoas
MIPOMEKYTOYHbIC BHYTPEHHNE COSTMHEHHSI WJIH CKBO3HBIE OTBEPCTHS JIJISl TPYIIIT CIIOEB,
ME)XCIJIOWHBIE COEMHEHHSI MOXKHO PacIoiarath, Ipyr Haja APYyroM WM TOJIbKO MEXIY TEMH
CIIOSIMH, TJI€ OHHM HY>KHBI, HE OTPAHUYHMBASI TPACCUPOBKY MEYATHBIX [IENEH HA IPYTHX CIIOSX.
W3roroBneHre MHOTOCIONHBIX [I€YATHBIX 1T IO TAKUM CXeMaM o0ecredrBaeT
HauOO0JIbIIYI0 CBOOOAY B BEIOOPE MECTOPACIIONOKEHUSI BHYTPEHHUX COEIMHEHUN U Iy Tel
TPACCUPOBKU MEYATHBIX MPOBOJHUKOB, CJIE0BATEIbHO, MIO3BOJISET MOIYYUTh MAKCUMAJIbHYIO
TUTOTHOCTh MEX COCTMHEHNH. MeTOo/] MeTaIT3aIiH CKBO3HBIX OTBEPCTHIA, TI0 CYIIECTBY
€/IMHCTBEHHBIM METOJ] CO3aHUsl KOHCTPYKLUI ¢ HanOoJiee ONTUMAIbHOM 3IEKTPHUUECKOM
CTPYKTYpOHi, oOecrieunBaromiel HaIe)KHyI0 Tiepeiady HAaHOCEKYHIHBIX UMITYJIbCOB H
pacripesieieHue MUTaHus MEX/ly aKTUBHBIMU 3JIeMEHTaMH. Takue KOHCTPYKIUU
MHOTOCJIOMHBIX MEYATHBIX IJIAT TO3BOJISIFOT BBITIOJHUATH TIEYaTHBIEC LIENH KaK ITOJIOCKOBEIE
JMHUY TIepesiad U co3atoT 3 (PeKTHBHOE SKPaHUPOBAHUE OJIHOM I'PYMIIBI LIENeH OT APYrou.

Taxum 0Opa3oM, HapsiAy ¢ BEICOKOM TEXHOJIOTHYHOCTBIO MHOTOCIIONHBIE TeYaTHBIE TIATHI,
W3TOTOBJIEHHBIE METOJOM METAJIN3ALMH CKBO3HBIX OTBEPCTHH, UMEIOT BBICOKYIO TUIOTHOCTh
MOHTaka, O0JIBIIIOE KOJMYECTBO BAPUAHTOB TPACCHUPOBKH MEYATHBIX ILIeTIeH, 00Jiee KOPOTKHUE
JIMHUY CBA3EH, BO3MOKHOCTD 3JIEKTPUYECKOI0 SKPAaHUPOBAHNSA, YIIYUIIEHHE XapaKTePUCTHK,
CBA3aHHOE C YCTOMYMBOCTBIO K BO3ACHCTBUIO OKPY KAIOLIEH CPEIbI 33 CYET PACIIONIOKEHUS
BCEX NEYATHBIX IIPOBOJHUKOB B MACCE MOHOJIUTHOTO TUAJIEKTPUKA, BO3MOKHOCTh
YBEJIMYEHUS YUCIIa CII0EB 0€3 CyIIeCTBEHHOIO YBEIMUYEHHS CTOUMOCTH U JUTUTEILHOCTH
mporuecca.

Heoocmamxom memooa memannuzayuu cKo3ublx omeepcmuii IBISETCSI OTHOCUTEIBHO
MEXaHUYeCKHU cy1abast CBSA3b METAJUIM3ALIUU OTBEPCTHH ¢ TOPLIAMU KOHTAKTHBIX ILIOIIAJJOK
BHYTpeHHUX cioeB. M3rorosnenne MIIII aTmM MeT010M OCI0KHEHO MTPOOIEMOI TOYHOTO
COBMEIICHUS TIEYaTHBIX CJIOEB U3-3a MOrpelIHocTel (poTomadbaoHoB U Aedopmaruii 6a30BbIX
MaTepHajIoB B MPOLIECCE U3TOTOBJICHUS BHYTPEHHUX CJIOEB U npeccoBanus. Ocoboit
TIIATEJIILHOCTU TpeOyeT moA00p PeKUMOB IIPECCOBAHUS TSl 00eCIIeUeHUs POYHOHN are3uu
MaKeTa CJIOEB, YCTOMYMBOM K BO3JCHCTBUIO IPyNNOBOM naku. Hakonen, B nmpouecce
ncnonb3oBanus MIIII BO3HUKAIOT TPYIHOCTH, IPU BHECEHUU U3MEHEHUI B TPACCUPOBKY IIPU
PEMOHTE IIaT.

3amanue Ne3

BreImonaHuTE MOHTAX (bYHKI_II/IOHaJ'IBHOFO Yy3ja B MOAYJIbHOM HCITOJIHCHUH "BI)IHpﬂMI/ITeJ'IBHOl"O

v

(1]

[yLIPUKUL

OreHka

IcL .
Tlokazarenu olleHKHA
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[IpaBuIbHO BBINOIHEHO OJHO YKa3aHUE U3 TPEX:
1. I3roToBUTH NEYaTHYO IJIATY.

[Ipexne Bcero, nevyaTHyo MiaTy He0OX0AUMO CIIPOSKTHUPOBATH COTVIACHO MPUHIUITHATBHOM
aneKTpuueckor cxeme. [[puHIMnuanibHas cxeMa ONnpeessaeT MOJHbIA COCTaB 3JIEMEHTOB U
cBs3el Mexay HuMH. OHa Kak MpaBUJIO €T AETalIbHOE MPEACTABICHUE O MIPUHIUIIAX
paboOTHI AIEKTPUUECKOTO U3ENHS, YCTAHOBKH. J[7151 0THON MPUHITUITHATBHON CXEMBI MOKHO
MOCTPOUTH HECKOJIBKO BAPUAHTOB M€YATHOM IUIATHI, T.€ .[I€YATHOTO MOHTaxa. Jjist
o0ecrnevyeHns TEXHOJIOTMYHOCTH KOHCTPYKIIMU MeYaTHOM MJ1aThl HEOOXOIMMO YCTaHOBUTH
€MHbIe HOPMbI KOHCTPYUPOBAHUS IUIAT, B IEPBYIO OYEPE/Ib B OTHOIIEHUH KOHCTPYKLIMH U
F€OMETPUUYECKUX Pa3MEPOB U NTapaMETPOB AJIEMEHTOB NIEYaTHOTO MOHTAXKa U UX
3JEKTPUUYECKUX NapaMeTpoB. K TakuM HOpMaM OTHOCSITCSI: OTPAaHUYEHUE TUIIOPA3MEPOB
MeYaTHbIX IJ1aT; OrPaHUYEHNE TUIIOPa3MEPOB AIEMEHTOB IEUaTHOTO MOHTaKa(IIPOBOAHUKOB,
KOHTAKTHBIX IJIOIIAJ0K, OTBEPCTUI; OTPAHUYCHHUE HA PA3MEILIEHUE AIEMEHTOB MIEYaTHOTO
MOHTa’ka (BBEJEHHE BCTIOMOTaTEIbHON CETKH, TIOCTOSHHOTO PUCYHKA IIeTIeN MUTaHUS;
(uKkcanys MecT MOABEACHHSI ONPEICIICHHBIX [IENel WM OrpaHnYeHUe Ha UX MPOBOJIKY;
(uKcalys MecT pa3MelleHUs] HaBECHBIX paJro3IeMeHTOB. [Ipoliecc n3roroBiaeHus neyaTHOU
IUTaThl HAUWHAETCS MOCIE MPOXOXKICHUS BBOJAHOTO HHCTPYKTaXKa 110 TEXHUKE O€30MacHOCTH.
Cawm nporecc cootBercTByeT JlazepHo-YtioxHoi Texunonoruu (JIYT) u cocrout us
HECKOJIbKUX 3TarnoB: cozganue nzoopaxenus I1I1; moaroroska 3arotToBku (BeIpe3Ka 1
[IOJITOHKA TEKCTOJINTA); IEPEHOC U300paKEHUS Ha 3aTOTOBKY (IIOCPEACTBOM HAHECEHMUSI
n300pakeHus Ha CelUalbHYyI0 OyMary ¢ MocjieAyIouM IepeHOCOM CXEMbI Ha TEKCTOJIUT);
TpaBJIEHUE 3arOTOBKHU; OYMCTKA IUIATHI; CBEPJICHUE; JIy)KEHNHE. B TaHHOE BpeMs TpaCCUPOBKY
MEYATHBIX IJIAT BHIMOJIHAIOT HA KOMIIBIOTEPE P MOMOIIH CHEIUATbHBIX TPOrPAMM.
Hawubonee mpocTsl 1 qocTyIHBI porpaMmbl Sprint-Layout 5.0 rus, Tak Kak 1mMoyib30BaHUE
MporpaMMoH 3aTpyIHEHHI He BbI3bIBaeT. [locne Toro, kak rneyaTHas rjaTa CIpOEKTHPOBaHa
Y TIPOBEPEHA, €€ CIAEAYET MEPEHECTH Ha 3ar0TOBKY Oyaymiel miaTel. 1 ”MEHHO Ha 3TOM
3Tarne cieayeT NPOSBUTh BHUMATEIbHOCTh U aKKYpaTHOCTh. PUCYHOK IUIaThl eyaTaeTcs Ha
JA3€pHOM IPHUHTEPE MIPU OTKIIFOYEHUH BCEX SKOHOMHBIX PEKHUMOB, YTO ITO3BOJISAET HAHECTH
Ha Oymary MakCUMaJIbHO TOJICTBIM TOHEP. TO CHOCOOCTBYET YIyUILICHHIO IIEPEHOCa TOHEPa
Ha 3aroTOBKY neuyaTHo miathel. Ceiiuac mo100Hast TEXHOIOT S Ha3bIBAETCS «J1a3€pHO-
YTIOKHOWY. JJ1 HaneyaTaHus: JAaHHONH MOHTa)XHOW CXEeMBbI 0053aTeIbHO HEOOXOMMO
HCII0JIb30BaTh MEJIOBAHHYIO OyMary, MOXHO U3 IVISHLEBbIX KypHaioB. [Ipu sToM pucyHku u
(doTorpacdun Ha CTpaHUIIAX HA KAYECTBO HE BIMSIOT. 3aT€M MEPEHECTH JAHHBIN PUCYHOK Ha
3apaHHee MOATOTOBJIEHHBIA TEKCTOIUT OOIUIIOBAHHBINA C OJJHOM WJIH IBYX CTOPOH METHOU
¢omnbroit ronmunoit 0,035 unu 0,05MM ¢ npuMeHeHNEM OBITOBOTO YTHOTA.

2. I3roTOBUTH CXEMY BBIIPSMUTENBHOIO YCTPONUCTBA.
[Ipu U3roTOBIEHNY NaHHOM CXEMBI YMETh UCIIOJIB30BATh PAJMOAETAIN 110 HA3HAYCHHUIO,

MEeYaTHYIO TUIaTy W MpOoBepsroIiee 00opyaoBaHue ( MOHMKAIOIMIUN TpaHchopmaTop,
M3MEPUTENbHBIN MPUOOp U ocIuiorpad), a Takke TEXHOIOTHUECKHUE KapTh.
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1 HOM

ESU,EI,I

Puc.1 IlpunuunuanbHas 3J€KTpUYECKasi CXeMa BBIPAMUTEILHOIO YCTPOMCTBA U CXEMa

CTa6I/IJII/I3aI_II/II/I BTOPHUYHOI'O HAIIPSIKCHUS.

IIepeuyens paguoneraneii:

VDI Kc147(156) unu 2C147~24B

TU1-J14-71226(223)

C-22Mk(-25V

R-1 kOM

U Bbixoa = 12B nepeMeHHOro HalpsHKeHUs
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PI/ICYHOK 2. IleyaTHas cxema BBIIIPAMUTCIIA.

Pucynok 3. Pazmenienue pagnos1eMeHTOB Ha IEYaTHOM XeMe BBITTPSIMUTES.
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Pucynok 4. CoGpaHHasi MOHTaXHast CXeMa BBITPSIMUTEIIS.
3. Ilpunnun paboTel JaHHOM CXEMBI.

Kak Baimie yxe ObU10 cKazaHo, 4TO TpaHc(hopMaTop — 3TO MEKTPOMArHUTHOE YCTPOUCTBO,
MpeIHa3HauYeHHOE U1 TPeo0pa30BaHUs IEPEMEHHOTO TOKAa OHOIO HAIPSKEHUS B
MePEeMEHHBIN TOK qpyroro HanpspkeHus. OnHa u3 00MOTOK TpaHchopMaTopa MOIKIIOYACTCS
K UCTOYHUKY IIEPEMEHHOT0 TOKA U Ha3bIBaeTCs EPBUYHOM, BCE OCTAJIbHbIE OOMOTKHU
Ha3bIBAIOTCABTOPUYHBIMU.

[MpunHnmn neiicTBus TpanchopMaTopa: IEPBUYHBIN TOK TPOTEKAET Yepe3 BUTKU MEPBUUHOM
00MOTKH, HABOJIUT B HEW U CepACUHUKE(MArHUTOIIPOBO/IC) TEPEMEHHOE MAarHUTHOE TOJIE,
MarHUTHBIN OTOK KOTOPOTO MEPeceKaeT BUTKH BTOPHUYHON OOMOTKH M HABOJUT B HUX
nepemennyto DJIC, BO3HUKAET HANPSDKEHUE2 U TOK2 MPU HAJTUIUHU HATPy3KH.

Onnoda3zHast MOCTOBAsI cXeMa BBIIIPSIMIIEHHUS COCTOUT U3 YEThIpEX IUO0JI0B, BKIIOUEHHBIX I10
MOCTOBOI cxeMe. B ofiHy [uaroHanb MOCTa BKJIFOYAETCsl BTOpUYHAsI 0OOMOTKA
Tparcopmaropa, B Jpyryro — Harpyska. O6mrast Touka katojoB VD2, VD4sBnsercs
MOJIOKUTETILHBIM MOJIFOCOM BBIIPSMUTENS, 0011as Touka aHo 0B 1uonoBVDI1, VD3 —
OTPHIIATEIIEHBIM NOTIOCOM. [10IPHOCT HANIPSHKEHHSI BO BTOPUYHON OOMOTKE MEHSIETCS C
4acTOTOM MuUTaroniei cetu. J{noapl B 3T0# cxeMe padoTaroT napamu rnooyepeaHo. B
TOJIOKUTEIBHBIN MOTYTIEpUO ] HaNpsoKeHust V2 mpoBoaat Tok auoasl VD2, VD3, a k tnogam
VD1, VD4 npuknaasiBaercss 0OpaTHOE HaIlpsDKEHUE, M OHH 3aKpbIThl. B oTpuIiaTenbHblii
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MOJIyIIEpUO/1 HAIIPSKEHUS TOK mpoTekaeT uepe3 auoasl VD1, VD4 a auoast VD2, VD3
3aKpbIThl. TOK B HArpy3Ke MPOXOIUT BCE BpEMs B OJJHOM HAIPABJICHUM.

Cxema sBJIsIeTCS ABYXIIOJIYTIEPHOAHOM (IBYXTAaKTHOM), T.K. Ha Harpy3Ke BblAeseTcsa o0a
noJiyrnepuoa ceteBoro HampsbkeHus. VH = 0,9V2, a koapdunuent mynscanuu — 0,67. B
MaJIOMOIIHOM BBIIPSMUTEIE MBI HCIIOJIb30BAJIM B Ka4ecTBe CrUIaKMBaOIero GuibTpa
KOH/IeHCATOP M Pe3UCTOP, CONIPOTUBICHUE HArPy30YHOTO PE3UCTOPA COCTABISIET HECKOIBKO
KOM, 4TO CYIIIECTBEHHO YMEHBIIAET MacCy U radapuTsl GUIbTpa. A Takxke
napaMeTpu4yecKHii cTabHIM3aTOP KOTOPHI OCHOBAH Ha MCIIOJIb30BAaHUH AJIEMEHTA C
HEJIMHEHHON XapaKTepUCTUKON — MOTYNPOBOIHUKOBOIO cTabminTpoHa. Hanpspkenue Ha
CTa6I/IJ'II/ITpOHC MMOYTH NOCTOSHHO IIPHU 3HAYUTCIIbHOM U3MCHCHUU O6paTHOl"0 TOKa 4€pe3
npubop. [lapameTpuuecknue cTabMIN3aTOPbl NPUMEHSIOTCS B Ka4eCTBE BCIIOMOTaTeIbHBIX
OINIOPHBIX UCTOYHHUKOB HAITPSXKCHUA, 4 TAKIKC KOTrJa TOK HArpy3Ku HEBCJIIMK — HE 0oJiee coTeH
MUJLTHAMIIED.

[IpumeHeHre MOCTOBOI CXEMBI C BKIIFOUEHUEM JIMO/I0B TTO3BOJISET BHIMPSMIICHHS IBYX
MOJTYTIEPUO/IOB U HUCIIONB30BaTh oAHO(a3HbIi TpaHncpopmatop. Kpome Toro, oopaTHoe
HamnpspKeHUe, MPUKIIaAbIBaeéMoe K TUOAY B 2 pa3a MEHbIIIE.

[IpaBUIIbHO BBHITIOJHEHO JBA YKA3aHUS U3 TPEX:
1. I3roToBUTH MEUYaTHYIO TIIATY.

[Ipexxne Bcero, neyaTHyo MmaaTy He0OXOJUMO CIIPOEKTUPOBATh COTJIACHO MPUHIIMIUAIBLHON
aNeKTpruyecKoi cxeme. [IpuHIMNManpHas cxeMa onpeaesseT MOJHbIA COCTaB AIEMEHTOB U
cBs3eit Mexay HuMHu. OHa Kak MpaBujo JAaeT JeTallbHOE MPEACTaBICHUE O IPUHIUIIAX
pabOThI AMEKTPUUECKOT0 U3EIINs, YCTAaHOBKU. /{11 0THON NPUHIMIHUATIBHON CXeMbl MOXKHO
MIOCTPOUTH HECKOJIHKO BAPUAHTOB I€YaTHOM IUIATHI, T.€ .I€YaTHOIO MOHTaxa. J[ist
o0ecreyeHHs TeXHOJOTMYHOCTH KOHCTPYKIIUH MTeYaTHON TUIaThl HEOOXOIMMO YCTaHOBUTh
€IMHbIE HOPMbI KOHCTPYUPOBAHUS IUIAT, B IEPBYIO OUEPE/lb B OTHOIIEHUH KOHCTPYKLIUU U
TFE€OMETPUUYECKUX Pa3MEPOB U NTApaMETPOB 3JIEMEHTOB I1€YaTHOI'O MOHTAXKa U UX
JNEKTpUYECKUX napameTpoB. K Takum HOpMaMm OTHOCATCA: OTpaHUYEHUE TUIIOPa3MEPOB
MeYaTHBIX I1J1aT; OTPAHUYEHUE TUIIOPA3MEPOB JIEMEHTOB [€YaTHOI'O0 MOHTaXa(IIPOBOJHUKOB,
KOHTAKTHBIX IUIOIIAI0K, OTBEPCTHIL; OTpaHUYEHNE Ha pa3MEIEHUE 3JIEMEHTOB NIEYaTHOTO
MOHTaka (BBEJCHHE BCIIOMOTaTEIbHON CETKH, IOCTOSHHOTO PUCYHKA LIETIeH TUTaHUS;
(uKcanys MecT NOJBEACHUSI ONIPEIETICHHBIX LeNel WM OrpaHUYeHUE Ha UX MMPOBOJIKY;
(uKcaiyst MECT pa3MeIleH!s] HABECHBIX paino31eMeHToB. [Ipouecc U3roToBaeHus NeyaTHON
IJIaThl HAUMHAETCS MOCJE MPOXO0KICHHS BBOJHOTO HHCTPYKTa)Ka MO0 TEXHUKE 0€30M1aCHOCTH.
Cam npouecc coorBercTByeT JlazepHo-YtroxkHoi Texnonoruu (JIYT) u cocrout us
HECKOJIbKUX 3TamnoB: cozaanue uodpaxenus I1I1; noaroroska 3aroroBku (Belpeska U
MOJITOHKA TEKCTOJIUTA); IEPEHOC N300paKeHUsl Ha 3ar0TOBKY (IIOCPEICTBOM HAaHECEHHSI
M300paKeHUs Ha CIIEUANbHYI0 OyMary ¢ MoCaeayOUIMM IEPEHOCOM CXEMbI Ha TEKCTOJIUT);
TPaBJICHUE 3arOTOBKH; OUYMCTKA ILIaThl; CBEPJICHUE; JIy>)KEHUUE. B 1aHHOE BpeMs TpacCUpPOBKY
ME€YaTHBIX IIJIaT BBIIOJHAIOT HA KOMIIbIOTEPE IPU MTOMOLIH CTIEHUATbHBIX IPOTPAMM.
Haubonee npoctsl u 1ocTynHbl nporpammsl Sprint-Layout 5.0 rus, Tak Kak Moib30BaHUE
MIpOrpaMMOM 3aTpyIHEHHI He BbI3bIBacT. [locae Toro, kak reyaTHas miaTa CIpOEKTUPOBaHA
U IIPOBEpEHA, €€ CielyeT NepeHeCTH Ha 3ar0TOBKY OyayIei miaTel. M1 MMEHHO Ha 3TOM
JTarne ciaeayeT NPOsiIBUTh BHUMATENIbHOCTh U aKKYpaTHOCTh. PUCYHOK IUT1aThl meyaTaercs Ha
Ja3€pHOM IPUHTEPE MPH OTKIIOYEHUH BCEX SIKOHOMHBIX PEKUMOB, YTO MIO3BOJIIET HAHECTH
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Ha OymMary MakCUMajbHO TOJICTBIA TOHEP. DTO CIOCOOCTBYET YIyUIIEHHUIO [TIEPEHOCa TOHEPA
Ha 3aroTOBKY nevyaTHoi riatel. Ceifuac mogoOHast TEXHOJIOTHSI HA3bIBAETCS «JIa3epHO-
YTIOKHOMY. JIJ1 HanevyaTaHusi JaHHONM MOHTa)KHOW CXE€MBbI 00513aTeIbHO HEOOX0MMO
HCIOJIb30BaTh MEJIOBAHHYIO OyMary, MO>KHO U3 IVISSHIEBBIX KypHaioB. [Ipu 3ToM pucyHku u
¢doTorpaduu Ha cTpaHUIAX HA KAYECTBO HE BIMSIOT. 3aT€M [IEPEHECTH JaHHBIN PUCYHOK Ha
3apaHHee MOATOTOBIEHHBIN TEKCTOIUT OOJUIIOBAaHHBIN C OJTHOW WIIM IBYX CTOPOH METHON
donwroit Tommuuoi 0,035 wnm 0,05MM ¢ mpuMeHeHHeM OBITOBOTO YTIOTA.

2. I3roTOBUTH CXEMY BBIIPSIMUTENBHOTO YCTPOUCTBA.
[Ipy M3roToBIIEHNH TaHHOM CXEMBbI YMETh UCIIOJIB30BATh PAJAHOAETAIN 10 HA3HAYCHHUIO,

NeYaTHYIO IUIaTy U MpoBepsitoliee 000opyaoBaHue ( HOHMKAIOLIUHA TpaHchopMmaTop,
M3MEpUTENbHBIN MPUOOp U ocIIIIOrpad), a Takke TEXHOIOTMUECKUE KAPTHI.
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Puc.1 [IpunnunuansHas 3JIeKTpUUecKasi cxeMa BBIIPSMUTEIBHOTO YCTPOHUCTBA U CXeMa
CTAOMIIM3AIMU BTOPUYHOIO HAIIPSKEHUSI.

IIepeuyens paguoneranei:

VDI Kc147(156) unu 2C147~24B
J1-14-71226(223)

C-22mMkp-25V

R-1 xOM

U Bbixoa = 12B nepeMeHHOro HalpsHKEHUs
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PI/ICYHOK 2. IleyaTHas cxema BBIIIPAMUTCIIA.

Pucynok 3. Pazmenienue pagnos1eMeHTOB Ha IEYaTHOM XeMe BBITPSIMUTES.
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Pucynok 4. CoGpaHHasi MOHTaXHast CXeMa BBITPSIMUTEIIS.
3. Ilpunnun paboTel JaHHOM CXEMBI.

Kak Baimie yxe ObU10 cKazaHo, 4TO TpaHc(hopMaTop — 3TO MEKTPOMArHUTHOE YCTPOUCTBO,
MpeIHa3HauYeHHOE U1 TPeo0pa30BaHUs IEPEMEHHOTO TOKAa OHOIO HAIPSKEHUS B
MePEeMEHHBIN TOK qpyroro HanpspkeHus. OnHa u3 00MOTOK TpaHchopMaTopa MOIKIIOYACTCS
K UCTOYHUKY IIEPEMEHHOT0 TOKA U Ha3bIBaeTCs EPBUYHOM, BCE OCTAJIbHbIE OOMOTKHU
Ha3bIBAIOTCABTOPUYHBIMU.

[MpunHnmn neiicTBus TpanchopMaTopa: IEPBUYHBIN TOK TPOTEKAET Yepe3 BUTKU MEPBUUHOM
00MOTKH, HABOJIUT B HEW U CepACUHUKE(MArHUTOIIPOBO/IC) TEPEMEHHOE MAarHUTHOE TOJIE,
MarHUTHBIN OTOK KOTOPOTO MEPeceKaeT BUTKH BTOPHUYHON OOMOTKH M HABOJUT B HUX
nepemennyto DJIC, BO3HUKAET HANPSDKEHUE2 U TOK2 MPU HAJTUIUHU HATPy3KH.

Onnoda3zHast MOCTOBAsI cXeMa BBIIIPSIMIIEHHUS COCTOUT U3 YEThIpEX IUO0JI0B, BKIIOUEHHBIX I10
MOCTOBOI cxeMe. B ofiHy [uaroHanb MOCTa BKJIFOYAETCsl BTOpUYHAsI 0OOMOTKA
Tparcopmaropa, B Jpyryro — Harpyska. O6mrast Touka katojoB VD2, VD4sBnsercs
MOJIOKUTETILHBIM MOJIFOCOM BBIIPSMUTENS, 0011as Touka aHo 0B 1uonoBVDI1, VD3 —
OTPHIIATEIIEHBIM NOTIOCOM. [10IPHOCT HANIPSHKEHHSI BO BTOPUYHON OOMOTKE MEHSIETCS C
4acTOTOM MuUTaroniei cetu. J{noapl B 3T0# cxeMe padoTaroT napamu rnooyepeaHo. B
TOJIOKUTEIBHBIN MOTYTIEpUO ] HaNpsoKeHust V2 mpoBoaat Tok auoasl VD2, VD3, a k tnogam
VD1, VD4 npuknaasiBaercss 0OpaTHOE HaIlpsDKEHUE, M OHH 3aKpbIThl. B oTpuIiaTenbHblii
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MOJIyIIEpUO/1 HAIIPSKEHUS TOK mpoTekaeT uepe3 auoasl VD1, VD4 a auoast VD2, VD3
3aKpbIThl. TOK B HArpy3Ke MPOXOIUT BCE BpEMs B OJJHOM HAIPABJICHUM.

Cxema sBJIsIeTCS ABYXIIOJIYTIEPHOAHOM (IBYXTAaKTHOM), T.K. Ha Harpy3Ke BblAeseTcsa o0a
noJiyrnepuoa ceteBoro HampsbkeHus. VH = 0,9V2, a koapdunuent mynscanuu — 0,67. B
MaJIOMOIIHOM BBIIPSMUTEIE MBI HCIIOJIb30BAJIM B Ka4ecTBe CrUIaKMBaOIero GuibTpa
KOH/IeHCATOP M Pe3UCTOP, CONIPOTUBICHUE HArPy30YHOTO PE3UCTOPA COCTABISIET HECKOIBKO
KOM, 4TO CYIIIECTBEHHO YMEHBIIAET MacCy U radapuTsl GUIbTpa. A Takxke
napaMeTpu4yecKHii cTabHIM3aTOP KOTOPHI OCHOBAH Ha MCIIOJIb30BAaHUH AJIEMEHTA C
HEJIMHEHHON XapaKTepUCTUKON — MOTYNPOBOIHUKOBOIO cTabminTpoHa. Hanpspkenue Ha
CTa6I/IJ'II/ITpOHC MMOYTH NOCTOSHHO IIPHU 3HAYUTCIIbHOM U3MCHCHUU O6paTHOl"0 TOKa 4€pe3
npubop. [lapameTpuuecknue cTabMIN3aTOPbl NPUMEHSIOTCS B Ka4eCTBE BCIIOMOTaTeIbHBIX
OINIOPHBIX UCTOYHHUKOB HAITPSXKCHUA, 4 TAKIKC KOTrJa TOK HArpy3Ku HEBCJIIMK — HE 0oJiee coTeH
MUJLTHAMIIED.

[IpumeHeHre MOCTOBOI CXEMBI C BKIIFOUEHUEM JIMO/I0B TTO3BOJISET BHIMPSMIICHHS IBYX
MOJTYTIEPUO/IOB U HUCIIONB30BaTh oAHO(a3HbIi TpaHncpopmatop. Kpome Toro, oopaTHoe
HamnpspKeHUe, MPUKIIaAbIBaeéMoe K TUOAY B 2 pa3a MEHbIIIE.

[IpaBUIIbHO BBITIOJHEHO TPU YKa3aHUs U3 TPEX:
1. I3roToBUTH MEUYaTHYIO TIIATY.

[Ipexxne Bcero, neyaTHyo MmaaTy He0OXOJUMO CIIPOEKTUPOBATh COTJIACHO MPUHIIMIUAIBLHON
aNeKTpruyecKoi cxeme. [IpuHIMNManpHas cxeMa onpeaesseT MOJHbIA COCTaB AIEMEHTOB U
cBs3eit Mexay HuMHu. OHa Kak MpaBujo JAaeT JeTallbHOE MPEACTaBICHUE O IPUHIUIIAX
pabOThI AMEKTPUUECKOT0 U3EIINs, YCTAaHOBKU. /{11 0THON NPUHIMIHUATIBHON CXeMbl MOXKHO
MIOCTPOUTH HECKOJIHKO BAPUAHTOB I€YaTHOM IUIATHI, T.€ .I€YaTHOIO MOHTaxa. J[ist
o0ecreyeHHs TeXHOJOTMYHOCTH KOHCTPYKIIUH MTeYaTHON TUIaThl HEOOXOIMMO YCTaHOBUTh
€IMHbIE HOPMbI KOHCTPYUPOBAHUS IUIAT, B IEPBYIO OUEPE/lb B OTHOIIEHUH KOHCTPYKLIUU U
TFE€OMETPUUYECKUX Pa3MEPOB U NTApaMETPOB 3JIEMEHTOB I1€YaTHOI'O MOHTAXKa U UX
JNEKTpUYECKUX napameTpoB. K Takum HOpMaMm OTHOCATCA: OTpaHUYEHUE TUIIOPa3MEPOB
MeYaTHBIX I1J1aT; OTPAHUYEHUE TUIIOPA3MEPOB JIEMEHTOB [€YaTHOI'O0 MOHTaXa(IIPOBOJHUKOB,
KOHTAKTHBIX IUIOIIAI0K, OTBEPCTHIL; OTpaHUYEHNE Ha pa3MEIEHUE 3JIEMEHTOB NIEYaTHOTO
MOHTaka (BBEJCHHE BCIIOMOTaTEIbHON CETKH, IOCTOSHHOTO PUCYHKA LIETIeH TUTaHUS;
(uKcanys MecT NOJBEACHUSI ONIPEIETICHHBIX LeNel WM OrpaHUYeHUE Ha UX MMPOBOJIKY;
(uKcaiyst MECT pa3MeIleH!s] HABECHBIX paino31eMeHToB. [Ipouecc U3roToBaeHus NeyaTHON
IJIaThl HAUMHAETCS MOCJE MPOXO0KICHHS BBOJHOTO HHCTPYKTa)Ka MO0 TEXHUKE 0€30M1aCHOCTH.
Cam npouecc coorBercTByeT JlazepHo-YtroxkHoi Texnonoruu (JIYT) u cocrout us
HECKOJIbKUX 3TamnoB: cozaanue uodpaxenus I1I1; noaroroska 3aroroBku (Belpeska U
MOJITOHKA TEKCTOJIUTA); IEPEHOC N300paKeHUsl Ha 3ar0TOBKY (IIOCPEICTBOM HAaHECEHHSI
M300paKeHUs Ha CIIEUANbHYI0 OyMary ¢ MoCaeayOUIMM IEPEHOCOM CXEMbI Ha TEKCTOJIUT);
TPaBJICHUE 3arOTOBKH; OUYMCTKA ILIaThl; CBEPJICHUE; JIy>)KEHUUE. B 1aHHOE BpeMs TpacCUpPOBKY
ME€YaTHBIX IIJIaT BBIIOJHAIOT HA KOMIIbIOTEPE IPU MTOMOLIH CTIEHUATbHBIX IPOTPAMM.
Haubonee npoctsl u 1ocTynHbl nporpammsl Sprint-Layout 5.0 rus, Tak Kak Moib30BaHUE
MIpOrpaMMOM 3aTpyIHEHHI He BbI3bIBacT. [locae Toro, kak reyaTHas miaTa CIpOEKTUPOBaHA
U IIPOBEpEHA, €€ CielyeT NepeHeCTH Ha 3ar0TOBKY OyayIei miaTel. M1 MMEHHO Ha 3TOM
JTarne ciaeayeT NPOsiIBUTh BHUMATENIbHOCTh U aKKYpaTHOCTh. PUCYHOK IUT1aThl meyaTaercs Ha
Ja3€pHOM IPUHTEPE MPH OTKIIOYEHUH BCEX SIKOHOMHBIX PEKUMOB, YTO MIO3BOJIIET HAHECTH
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Ha OymMary MakCUMajbHO TOJICTBIA TOHEP. DTO CIOCOOCTBYET YIyUIIEHHUIO [TIEPEHOCa TOHEPA
Ha 3aroTOBKY nevyaTHoi riatel. Ceifuac mogoOHast TEXHOJIOTHSI HA3bIBAETCS «JIa3epHO-
YTIOKHOMY. JIJ1 HanevyaTaHusi JaHHONM MOHTa)KHOW CXE€MBbI 00513aTeIbHO HEOOX0MMO
HCIOJIb30BaTh MEJIOBAHHYIO OyMary, MO>KHO U3 IVISSHIEBBIX KypHaioB. [Ipu 3ToM pucyHku u
¢doTorpaduu Ha cTpaHUIAX HA KAYECTBO HE BIMSIOT. 3aT€M [IEPEHECTH JaHHBIN PUCYHOK Ha
3apaHHee MOATOTOBIEHHBIN TEKCTOIUT OOJUIIOBAaHHBIN C OJTHOW WIIM IBYX CTOPOH METHON
donwroit Tommuuoi 0,035 wnm 0,05MM ¢ mpuMeHeHHeM OBITOBOTO YTIOTA.

2. I3roTOBUTH CXEMY BBIIPSIMUTENBHOTO YCTPOUCTBA.
[Ipy M3roToBIIEHNH TaHHOM CXEMBbI YMETh UCIIOJIB30BATh PAJAHOAETAIN 10 HA3HAYCHHUIO,

NeYaTHYIO IUIaTy U MpoBepsitoliee 000opyaoBaHue ( HOHMKAIOLIUHA TpaHchopMmaTop,
M3MEpUTENbHBIN MPUOOp U ocIIIIOrpad), a Takke TEXHOIOTMUECKUE KAPTHI.
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Puc.1 [IpunnunuansHas 3JIeKTpUUecKasi cxeMa BBIIPSMUTEIBHOTO YCTPOHUCTBA U CXeMa
CTAOMIIM3AIMU BTOPUYHOIO HAIIPSKEHUSI.

IIepeuyens paguoneranei:

VDI Kc147(156) unu 2C147~24B
J1-14-71226(223)
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R-1 xOM

U Bbixoa = 12B nepeMeHHOro HalpsHKEHUs
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PI/ICYHOK 2. IleyaTHas cxema BBIIIPAMUTCIIA.

Pucynok 3. Pazmenienue pagnos1eMeHTOB Ha IEYaTHOM XeMe BBITPSIMUTES.
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Pucynok 4. CoGpaHHasi MOHTaXHast CXeMa BBITPSIMUTEIIS.
3. Ilpunnun paboTel JaHHOM CXEMBI.

Kak Baimie yxe ObU10 cKazaHo, 4TO TpaHc(hopMaTop — 3TO MEKTPOMArHUTHOE YCTPOUCTBO,
MpeIHa3HauYeHHOE U1 TPeo0pa30BaHUs IEPEMEHHOTO TOKAa OHOIO HAIPSKEHUS B
MePEeMEHHBIN TOK qpyroro HanpspkeHus. OnHa u3 00MOTOK TpaHchopMaTopa MOIKIIOYACTCS
K UCTOYHUKY IIEPEMEHHOT0 TOKA U Ha3bIBaeTCs EPBUYHOM, BCE OCTAJIbHbIE OOMOTKHU
Ha3bIBAIOTCABTOPUYHBIMU.

[MpunHnmn neiicTBus TpanchopMaTopa: IEPBUYHBIN TOK TPOTEKAET Yepe3 BUTKU MEPBUUHOM
00MOTKH, HABOJIUT B HEW U CepACUHUKE(MArHUTOIIPOBO/IC) TEPEMEHHOE MAarHUTHOE TOJIE,
MarHUTHBIN OTOK KOTOPOTO MEPeceKaeT BUTKH BTOPHUYHON OOMOTKH M HABOJUT B HUX
nepemennyto DJIC, BO3HUKAET HANPSDKEHUE2 U TOK2 MPU HAJTUIUHU HATPy3KH.

Onnoda3zHast MOCTOBAsI cXeMa BBIIIPSIMIIEHHUS COCTOUT U3 YEThIpEX IUO0JI0B, BKIIOUEHHBIX I10
MOCTOBOI cxeMe. B ofiHy [uaroHanb MOCTa BKJIFOYAETCsl BTOpUYHAsI 0OOMOTKA
Tparcopmaropa, B Jpyryro — Harpyska. O6mrast Touka katojoB VD2, VD4sBnsercs
MOJIOKUTETILHBIM MOJIFOCOM BBIIPSMUTENS, 0011as Touka aHo 0B 1uonoBVDI1, VD3 —
OTPHIIATEIIEHBIM NOTIOCOM. [10IPHOCT HANIPSHKEHHSI BO BTOPUYHON OOMOTKE MEHSIETCS C
4acTOTOM MuUTaroniei cetu. J{noapl B 3T0# cxeMe padoTaroT napamu rnooyepeaHo. B
TOJIOKUTEIBHBIN MOTYTIEpUO ] HaNpsoKeHust V2 mpoBoaat Tok auoasl VD2, VD3, a k tnogam
VD1, VD4 npuknaasiBaercss 0OpaTHOE HaIlpsDKEHUE, M OHH 3aKpbIThl. B oTpuIiaTenbHblii
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MOJIyIIEpUO/1 HAIIPSKEHUS TOK mpoTekaeT uepe3 auoasl VD1, VD4 a auoast VD2, VD3
3aKpbIThl. TOK B HArpy3Ke MPOXOIUT BCE BpEMs B OJJHOM HAIPABJICHUM.

Cxema sBJIsIeTCS ABYXIIOJIYTIEPHOAHOM (IBYXTAaKTHOM), T.K. Ha Harpy3Ke BblAeseTcsa o0a
noJiyrnepuoa ceteBoro HampsbkeHus. VH = 0,9V2, a koapdunuent mynscanuu — 0,67. B
MaJIOMOIIHOM BBIIPSMUTEIE MBI HCIIOJIb30BAJIM B Ka4ecTBe CrUIaKMBaOIero GuibTpa
KOH/IeHCATOP M Pe3UCTOP, CONIPOTUBICHUE HArPy30YHOTO PE3UCTOPA COCTABISIET HECKOIBKO
KOM, 4TO CYIIIECTBEHHO YMEHBIIAET MacCy U radapuTsl GUIbTpa. A Takxke
napaMeTpu4yecKHii cTabHIM3aTOP KOTOPHI OCHOBAH Ha MCIIOJIb30BAaHUH AJIEMEHTA C
HEJIMHEHHON XapaKTepUCTUKON — MOTYNPOBOIHUKOBOIO cTabminTpoHa. Hanpspkenue Ha
CTa6I/IJ'II/ITpOHC MMOYTH NOCTOSHHO IIPHU 3HAYUTCIIbHOM U3MCHCHUU O6paTHOl"0 TOKa 4€pe3
npubop. [lapameTpuuecknue cTabMIN3aTOPbl NPUMEHSIOTCS B Ka4eCTBE BCIIOMOTaTeIbHBIX
OINIOPHBIX UCTOYHHUKOB HAITPSXKCHUA, 4 TAKIKC KOTrJa TOK HArpy3Ku HEBCJIIMK — HE 0oJiee coTeH
MUJLTHAMIIED.

[IpumeHeHre MOCTOBOI CXEMBI C BKIIFOUEHUEM JIMO/I0B TTO3BOJISET BHIMPSMIICHHS IBYX
MOJTYTIEPUO/IOB U HUCIIONB30BaTh oAHO(a3HbIi TpaHncpopmatop. Kpome Toro, oopaTHoe
HamnpspKeHUe, MPUKIIaAbIBaeéMoe K TUOAY B 2 pa3a MEHbIIIE.

Texkymmuii KOHTPoOJIb Ne6

®opma koHTpoJs: [InceMenHslit onpoc (Onpoc)
OnucarejbHast YaCTh: MHAWBUAYAJIBHBIN IMCBMEHHBIN ONPOC
3aganne Nel

1. Paccka3zaTh 0 BHJIaX 3JIEKTPOU3MEPUTENLHBIX IPHOOPOB.

2. OX&paKTepI/BOBaTL N3MCPACMBIC BCIIMYHUHBI C UCITIOJIB30BAHUCM JJICKTPOU3MEPHUTECIIBHBIX HpI/I60pOB.

3. Kak ocymiecTBiisieTcst IpoBepKa NapaMmeTpoB M HCIPABHOCTU paaHoAeTalIeH.

OrneHka

IToxa3aTenu oreHKH
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OTBeT Ha OAMH BOIIPOC U3 TPEX:
1. Paccka3zatb 0 BUJax 3J€KTPOM3MEPUTENBHBIX TPHOOpax Npu :

-U3MEpEHHE HANPSKEHUS U CUIIBI TOKA - IPUMEHSIOTCS TPUOOPHI IS U3MEPEHHUS
NEKTPUYECKOTO TOKA U HAMPSIKEHUS, ONPEICIISIIOTCS UX 3HAYEHUSIMH, POJIOM TOKA, YaCTOTO,
¢dopmoii kpuBoH, TpeOyeMoii TouHoCThI0. Hanbonbiee pacnpocTpaHeHHEe UMEIOT METO b
HEMOCpEeACTBEHHOM OLIEHKH U cpaBHEeHMsI. HemocpeacTBeHHas OlleHKa IPOU3BOIUTCS C
MIOMOILIBIO AMIIEPMETPOB U BOJBTMETPOB - MOKA3bIBAIOIIUX TPUOOPOB CO CTPEIOYHBIM MU

1M (pOBBIM CLIOCOOOM OTCUETAa. AMIIEPMETPHI BKJIIOUAIOTCS B Pa3pbiB LIEMHU C U3MEPSIEMbIM
TOKOM. VX co6CcTBEHHOE CONPOTHUBIICHHE U MOTpebIsieMast MOIHOCTh JI0JIKHBI ObITh
HE3HAYUTENIbHBIMU 110 CPABHEHUIO C TIOJHBIM COMPOTHUBIIEHUEM M MOLTHOCTBIO U3MEPSAEMOit
LeMu.

BoabT™MeTpBl IPUCOSANHAIOTCS K TOYKAM LIETIH, Pa3HOCTD 3JIEKTPUYECKUX ITOTEHIIMOHAIIOB
MeX1y KOTOPBIMHU CJIEyeT onpeennTh. YToObl He HCKaXaTh pexruMa padoThI LM, BXOAHOE
COIIPOTHUBIIEHUE BOJILTMETPA IOJKHO OBITh OONBIINM, a MOTpedsieMast UM MOIIHOCTS -
Majoil. MI3Mepenune Toka U HanpspKeHUs IPOU3BOAUTCS B IIMPOKOM JUANa30HE 4acTOT: OT
IIOCTOSIHHOT'O TOKa 70 COTE€H Merarepll. EAMHULIBI u3MEpeHns HanpsbKeHus - B, Toka - A.

- U3MEPUTENIbHBIE TEHEPATOPHI - IPUMEHSIOTCS IIPU PETYIUPOBKE U UCIIBITAHUAX
PaAMOTEXHUYECKUX YCTPOUCTB. B 3aBUCHMOCTH OT 4acTOTHI U (hOPMBI BbIJTaBAEMbIX CUTHAJIOB
pa3nuyaroTcsa reHepaTopbl CUTHAJIOB BBICOKOYACTOTHBIC, HU3KOYACTOTHBIE, UMITYJIBCHBIX
CUTHAJIOB ,CIIEUAIIbHON (POPMBI U T€HEpATOPhI ITYMOBBIX CUTHaI0B. Hampumep: renepatopsl
CUTHAJIOB 3ByKOBOM 4aCTOTHI, UCIIOJIb3YEMBbIE IIPU CHATUHU YaCTOTHBIX XapaKTEPUCTUK
repeaaTynKa M IpUEMHHKA, JOJDKHBI BBIIABATh CHHYCOUAAIBHOE HAIIPSKEHUE B JTUANIa30HE
4acTOT, COOTBETCTCTBYIOIIEM CIEKTPY TesIe(hOHHOM mepesayu.

- U3BMEPEHUE MOLIHOCTHU - U3MEPEHNE MOILHOCTH B JIEKTPUUYECKUX LEMAX SBISIETCSA
pacnpoCTpaHEHHBIM BUJIOM U3MEPEHHIL, a B PAAUOTEXHUKE - OJJHUM M3 OCHOBHBIX. B
NepeIaroIUX, IPUEMHBIX, U3BMEPUTEIBHBIX U APYTUX PAAUOTEXHUUYECKUX YCTPOMUCTBAX
JIMATIa30H U3MEPSIEMBIX MOIIHOCTEH OYCHB BEJIHMK. B IEMsIX MOCTOSTHHOTO TOKa MOTpebsemast
Harpy3Koi MOIIHOCTb PaBHA MPOU3BEICHUIO TOKA U HAIIPSHKEHUS. B Lensx nepeMeHHoro
TOKa MTHOBEHHAs MOIITHOCTh P=Ul , TJIe U M 1 - MTHOBEHHBIC 3HAYCHUS HANTPSHKCHUS U
TOKa.ENMHULIBI U3MEpEHNs MOILHOCTH - BT.

- hccezioBaHue (pOpMbI CUTHAJIOB - HATJISAHOE WM BU3YallbHOE BOCTIPOU3BEACHUE (DOPMBI
KoJieOaHUH SBIISETCA BAXKHOU 3a/1aueil paIMOTEXHUIECKUX U3MEPEHUMN, TTOCKOJIBKY hopma
MO3BOJISIET CPa3y OLEHUTh MHOTHE NapaMeTpbl Konebanuid. Takum npubopom siBiiseTcst
ANEKTPOHHO-IY4eBON ocuMiuiorpad, KOTOPbIN SBISETCS U3MEPUTEIBHBIM IPUOOPOM ISt
BU3YaJIbHOI'O HAOJIIOIEHUS B IPSIMOYTOJIbHON CUCTEMEKOOPIMHAT 3JIEKTPUUECKUX CUTHAJIOB U
n3MepeHus ux napamerposn.Yaiie BCero ¢ nomolpko ociuiorpada Hadmo1a0T
3aBUCUMOCTD HaNpsKEHUS OT BPEMEHU, IPUUEM, KaK IIPABUIIO, OChIO BPEMEHH SBIIETCS OCh
OpAMHAT OTpa)kaeT ypoBeHb curHazia. [lo nzoOpakeHusM, NoaydyaeMbIM Ha IKpaHe
ocumiiorpaga, MO>XKHO U3MEPHUTh aMIUTUTYY, YaCTOTY U (pa30BbIi CABUT, MapaMeTphbl
MOYJIMPOBAaHHBIX CUTHAJIOB U PsiJ APYyTHUX MoKaszatenei. Ha 6a3e ocimmiorpada co3mansl
pUOOPHI IS UCCIIEIOBAHUS TIEPEXOIHBIX, YACTOTHBIX M aMIUIUTYTHBIX XapaKTEPUCTHK
Pa3IUYHBIX PaIMOTEXHUYECKUX YCTPOMCTB.
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2. U3mepsieMble BEIMYMHBI C UCTIONIb30BAHUEM 3JIEKTPOU3MEPHUTENbHBIX IPUOOPOB.

OcHoBHbIE BUbl PATUOU3MEPEHNH, BBITOIHIEMbIX [TPH KOHTPOJIE paroaninapaTrypbl, MOI'yT
OBITH CBEJICHBI K CIIETYIOIINM:

- U3MEPCHUS TIOCTOSIHHBIX U TIEPEMEHHBIX TOKOB M HANIPSHKCHUN TIPU KOHTPOJIC PEKUMOB
pamuocxem;

- ISMCPCHUE ITapaMECTPOB pam/loz[eTaneﬁ: HHAYKTHUBHOCTHU KaTYHICK, EMKOCTH KOHACHCATOPOB
" COIIPOTHUBJICHUSA PE3UCTOPOB;

- UBMCPCHHUA ITapaMCTPOB PAAUOIICPCAAIOIUX YCTpOﬁCTBI 9aCTOThI, MOAYJIALINH, MOIITHOCTHU
Hap.;

- U3MEPEHUs MapaMeTPOB PaAUONPUEMHBIX YCTPOMCTB: UyBCTBUTEILHOCTH, N30MPATEIbHOCTH
uap.;

- U3MEPEHUE HANPSKEHHOCTHU AJIEKTPOMATHUTHOTO MOJIS.
3. IIpoBepka nmapamMeTpoB U UCIIPABHOCTU PaJUOIETAIIEH.

KOHTpOHL PCKUMOB PaIUOCXEM U UBMCPCHUC ITapaMETPOB pa;[I/Ioz[eTaneﬁ BBIIIOJIHAIOTCA
T'JIaBHBIM O6p330M AJI TIOJTYYCHHA UCXOAHBIX JAaHHBIX IIPHU IIPOCKTHPOBAHUHN U pa3pa60T1<e
paauoainmapaTrypsbl, a TaKKe MpU PEryJIMPOBKE €€ B IIPOLECCC ITPOU3BOACTBA U PEMOHTA.

IIpoBepka pe3ucTopoB [IpoBOAUTHECS C TOMOIIBIO CIIEIUATBHBIX H3MEPUTEIBHBIX MPUOOPOB
(I14353) paboratomero B pexxume conportuiieaus - (KOM).

Pe3ucTop - 06 UCTIPaBHOCTH PE3UCTOPOB CYAT MO MPUMEPHOMY COBITAICHUIO TTIOKA3aHHI
TecTepa C HOMMHAJIbHBIMU 3HAYEHUSIMU CONPOTUBJICHUSI PE3UCTOPA YKA3aHHBIMU Ha €r0o
KOpIyce.

ITapameTtpsbl

1. HomMuHanbeHOM BETUYMHOM COMTPOTHUBIICHHS HA3bIBAIOT YKA3bIBAEMOE Ha PE3UCTOPE
3Ha4YeHHe (YUCIOM, MJIM KOJIOM) COPOTUBIICHHS, SBJISIFOILEECS CPETHUM IS JaHHOM
COBOKYITHOCTH.

2. HomuHaJIbHON MOLTHOCTBIO PACCESIHUS Ha3bIBAIOT MAKCUMAJILHO JOIYCTUMYO
MOIIHOCTb, KOTOPOE PE3UCTOP MOKET PACCEUBATH IIPU HENPEPHIBHOM AIIEKTPUUECKOU
Harpyske U 3aJlaHHOM TeMIlepaType OKPYIKaIOIEeH Cpeibl, HE U3MEHSS [TapaMeTPOB
CBBIIIE HOPM, YCTAHOBJIEHHBIX TEXHUYECKUMHU YCIOBUSMH.

3. DIEeKTPUUECKOM MPOYHOCTBIO PE3UCTOPA HA3BIBAIOT MpeieibHOe pabouee
HaIpsDKEHUE, KOTOPOE IIPU HOPMAJIbHBIX YCIOBHAX IKCILTyaTallud KPaTKOBPEMEHHO
MIPUKJIAABIBACTCS K BBIBOAAM pe3rcTopa 0e3 HapyleHHs ero paboTocnocoOHOCTH.

4. TemnepatypHblil KO3()PUIMEHT CONPOTUBIICHUS

5. YpoBeHb COOCTBEHHBIX LITYMOB PE3UCTOPA ONIPENENAETCs IePEMEHHBIM
3JEKTPUYECKHUM HAIPSHKEHUEM Ha €ro 3aKMMax BCIIEICTBHE TEILUIOBOTO U3MEHEHUS
00BEMHOM KOHIIEHTPALIMHU 3JIEKTPOHOB B €0 MPOBOIAIIEM JIEMEHTE.
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. Koappurment nanpsixeHus: XxapakTepu3yeT HEIMHEWHYIO 3aBUCUMOCTD BEIMYHUHBI

COIIPOTUBJICHHUA PE3UCTOPA OT HNPHUIIOKCHHOI'O HAIIPSAXKCHU A, ITPOSABIIAIOIIYIOCA B
HEMCTAJUIMYCCKUX MPOBOAANIUX IJICMCHTAX.

. CTaOUIBLHOCTD PE3UCTOPOB XAPAKTCPU3YCTCA NUSMCHCHUCM BCIIMYUHBI COIIPOTUBJICHUA

B pe3yJIbTaTe BIMSHUS KaK BHEIIHUX (BJIQKHOCTH, TEMIIEPATYPHI), TAaK U BHYTPEHHUX
(pu3MKO-XUMHUYECKHE TPOIIECCHI B IPOBOAAIIEM ClIoe) (haKTOPOB. DT U3MEHEHUS
MOTYT OBITh KaK 0OpPaTHMBIMU (BOCCTAaHABIMBAIOTCS MPHU MPEKPAIICHAH JCHCTBHUS
BO30Yy Kaaromiero pakropa), Tak U HEOOPaTUMBIMHK (HE BOCCTAHABIMBAIOTCS).

. ,HOHYCTI/IMoe OTKJIOHCHHEC BCJIMYUHDBI COIIPOTUBJICHUA OT HOMHHAJIbHOMN
. CTapeHI/IC PE3UCTOPOB XAPAKTCPU3YCTCA UBMCHCHUECM BCIIMUWHBI COIIPOTUBJICHU A

PE3UCTOPA OT BPEMCHHU U MMPOUCXOAUT KaK IIPHU XPAaHCHUHW, TaK U IIPH SKCILTyaTalllu.
ITonnoe CONPOTUBJICHUEC HCIIPOBOJIOYHOI'O PE3UCTOPA 3aBUCUT OT YaCTOTBI U HOCUT
KOMIIJICKCHBIN XapakTep. JIOH}’CTI/IMOG MaKCUMaJIbHOC HAITPSXKCHUC.

[TapameTpsl KOHIEHCATOPOB:

O 0 3

10.

. COHpOTI/IBJ'IeHI/Ie H30JIAIMKU KOHACHCATOpa OMMPEACIIACTCA CBOMCTBaMH AUDJICKTPHUKA U

KOHCTPYKINOHHBIMHA 0COOEHHOCTSIMH KOHACHCATOpA.

. HacToTHas 3aBUCHMOCTD KOHACHCATOpa pCAKTHUBHOT'O COIIPOTUBJIICHHUA KOHACHCATOPA

OTIPENIENIIETCS] CBOMCTBAMHU UCIIOJIB3YEMOTO JIUAJICKTPUKA U KOHCTPYKIIUEH
KOHJICHCATOPA.

. 9HeKTpI/I‘lCCKa$I MMPOYHOCTb KOHACHCATOPA XapPAKTCPU3YCT 3aBUCUMOCTD HAIIPSIKCHUA,

IMPHUIIOKCHHOT'O K €ro 3a)kuMam, OT BpEMCHH, B TCUCHUH KOTOPOT'O HE HpOHSOﬁILeT
npobosi.

. HamexHocThs KOHACHCATOpA OMpEIeseTCsl BETNYNHON HHTEHCUBHOCTH OTKAa30B Ha |

4 pabOTHI IPH HOPMAJIBHBIX YCIOBUSX.

. CTabuILHOCTD KOHACHCATOPOB XapPAKTCPU3YETCA CTCIICHBIO UBSMCHCHUA TaKUX

napaMeTpoB, KaK EMKOCTb, J0OPOTHOCTh, COMPOTUBJICHNUE U3O0JISLIMU MO
BO3/ICIICTBHEM TEMIIEPATYpPbl, BIAKHOCTH, aTMOC(EPHOTO JaBICHUSI, MEXaHUUECKUX
YCUIIHUH.

. lomycTuMoe MakcuMaibHOE HalpsKeHUe.

. HomuHanpHas BeIMYMHA EMKOCTH U KJIACC TOYHOCTH.

. CobcTBeHHAst UHAYKTUBHOCTh KOHAEHCATOPA.

. JlomycTuMBbIE 3HAaYEHUS TEMIIEPATYPHI OKPYKAIOLIEH CPE/ibl, BIAKHOCTH, yIapHBIX

Meperpy30K, BUOPALMOHHBIX ITEPErPY30K.
I"aGapuThl 1 Bec KOHIEHCATOPA.

HpOBCpKa HCIIPABHOCTHU NOJYHIPOBOJHUKOBBIX TUOIOB

JU1s IpoBEepKU UCTIPABHOCTH JTMOOB UCIIONIB3YETCSI OOBIUHBIA MYJIbTUMETP, KOTOPBIN
BKJIIOYACTCA B PCKUM U3MCPCHUS COIMMPOTHUBIICHUA. Yy HCITPABHOI'O AnOJAa COIIPOTHUBIICHUC B
MPSIMOM BKJIFOUEHHH («+» — Ha aHOJI, «-» — Ha KaTO/l) JOJDKHO OBITh 3HAUUTENILHO MEHbIIIE
COINPOTHUBIIEHUS B OOPaTHOM BKJIIOUEHHH («-» — Ha aHOJ, «+» Ha Karox). [Ipu mposepke
JIM0J1a TI0CJIEI0BATENBHO OLIEHUBAETCS €TI0 CONIPOTUBIIEHUE B IIPSIMOM BKJIFOYEHHH - €TO
COIIPOTUBJICHUEC JOJKHO CTPEMUTHLCS K HYJIIO, 4 B 06paTHOM K 0ECKOHEUYHOCTH
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Ecnu conpoTuBIiieHUs AM0a B MPSIMOM B 0OpaTHOM BKIIFOUECHUH OJTU3KH B HYJIO, TUOT
HEUCIPaBeH, HEUCTIPABHOCTH — IPOoOOH. Ecnu conmpoTuBiIeHus 11o/1a B IPSIMOM U 0OOpaTHOM
BKJIFOUCHUU OECKOHEYHO OOJIBbIIINE, U0 HEUCITPABCH, HEUCIIPABHOCTH — OOPBIB.

NONYNpPoBOAHUKOE
duoda

[TpoBepka ucpaBHOCTH OUIONIAPHBIX TPAH3UCTOPOB.

Puc. 2.13. Cxema nposepku
6unonApHO20 MpaHucmopa

AHaNOrMYHO TMO/IaM IPOU3BOIUTHCS MPOBEPKA TPAH3UCTOPOB — (3aKITHOYACTCS B M3MEPECHUH
IPSIMOTO ¥ 00PAaTHOTO COMPOTHBIICHUH P-N MepexooB). /st mpoBepKH TpaH3HCTOPa
HE00XO0UMO MTPOBEPUTH HCTIPABHOCTH MEPEX0/I0B Oa3a — KOJUIEKTOp, 0a3a — IMUTTEP 1O
METO/IMKE MPOBEPKU HCIIPABHOCTH MOJTYIPOBOJIHUKOBOTO AMO/IA, T.K. KaXK/IBIH U3 EPEX0/I0B
OUIIOJIIPHO TPAH3UCTOPA SIBISIETCS AaHAIIOTOM JIHOJIA.
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[Tocne 3TOoro He0OXOAMMO MTPOBEPUTH OTCYTCTBUE TPOOOS MEXK Y KOJIJIEKTOPOM U
SMHUTTEPOM TPAH3HCTOPA, KOTOPOE MPH JIF0OOH MOISIPHOCTH MPHIIOKEHHS LTYTIOB
MyJIBTUMETPA JIOJDKHO OBITH OIM3K0 K 0€CKOHEUHOCTH. HEeKOTOphIe TUITBI MOIITHBIX
TPAH3UCTOPOB MOTYT UMETh BCTPOECHHBIH N0 MEXY KOJIJIEKTOPOM U SMUTTEPOM, a TaK XKe
3amuTHBINA pe3ucTop 30 — 50 Om Mexay SMUTTEPOM U 0a30ii

[TapameTpsl TpaH3UCTOPOB:

1. MakcuManbHas MOITHOCTh paccerBaeMasi Ha KOJUIEKTOPHOM MEPEXOE.

2. MakcuMasbHO J0MYCTUMOE 00paTHOE HANPSHKEHHE MEXTY KOJIJIEKTOPOM U 6a3oi
TPAH3UCTOPA.

3. MakcuMaibHO JI0IyCTUMOE 00paTHOE HaNpsHKEHUE Ha SMUTTEPHOM MEPEX0/e

4. MakcuManbpHO JOIYCTUMBIN TOK KOJIJIEKTOpa

[IpoBepka ncnpaBHOCTH MOJIEBBIX TPAH3UCTOPOB.

JJ1s MpoBEpKHU MOJIEBOTO TPAH3UCTOPA C 3aTBOPOM B BUJIE P-N-IIEpexo/a HEOOXO0AUMO IIyTIbI
OMMETpa B MPOU3BOJIbHON MOJIIPHOCTH MOJAKIIOYUTH K BEIBOAAM CTOKA M UCTOKA, KOCHYThCS
pyKoii 3aTBopa. Eciii mpoBOIMMOCTE MEHSETCSI, TO TPAH3UCTOP C BHICOKOM I0MeH
BEPOSITHOCTH UCIIPABEH.

VY ucnpasaoro MOSFET Tpan3ucTopa Mexa1y BCEMHU €ro BHIBOJIAMH JOJDKHO OBITh
OECKOHEYHOE COMPOTHUBIICHUE. B MOIIHBIX MOJEBBIX TPAH3UCTOPAX MEKIY CTOKOM U UCTOKOM
UMeeTcsl BCTPOCHHBIN JHO/, TOITOMY KaHal CTOK-UCTOK IIPU MPOBEPKE BeET ceOs Kak
00b1yHBIN muoa. [Ipy KacaHUH «OOKUTETHHBIMY IITyTIOM MYJIbTUMETpPA BhIBoIa 3aTBOpa ()
IIPU KOHTAKTE «OTPHULATEIBHOTO) I1yna co cTokoM (D) (111 kaHana n-Tumna) TpaH3uCcTop
OTKPBIBAETCS, U COMPOTHUBIIEHNE KaHala CTOK-UCTOK CTPEMUTCS K HYJIO — MYJBTUMETP
MEX]ly CTOKOM M UCTOKOM IOKa3bIBaeT 3HaueHue Onuskoe K 0, mpuueM npu Jirooon
MOJIAPHOCTHU IPUIIOKEHHOTO HAIPSIKEHHUS.
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Puc. 2.15. Cxembl 8K/IOUEHUA
mpaH3ucmopos ¢ 3ameopom
p-n-nepexooa ¢ KaHanoM n-
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004 ¢ KaHanom
D-N-nepexooda

¢— C U30/1UPOBAHHBIM 3aMBOPOM
C UHOYLUPOBAHHBIM KAHANIOM p-muna

OTBer Ha J1Ba BOIIpOCa U3 TPeX:
1. Paccka3zaTh 0 BHJIaX JIEKTPOM3MEPUTENBHBIX PUOOPAX IPH :

-M3MEPEHHE HATIPSDKEHUS U CHITBI TOKA - MPUMEHSIOTCSI IPUOOPHI TSl U3MEPEHUs
ANEKTPUYECKOTO TOKA U HAMPSIKEHUS, ONPEIEIISIFOTCS UX 3HAYSHHUSIMH, POJIOM TOKA, YaCTOTOI,
(dhop™moit kpuBoOi, TpeOyeMoit TOUHOCTRI0. Hanbombiee pacpocTpaHeHHEe UMEIOT METOIBI
HEMOCpeACTBEHHOM OLIEHKH U cpaBHeHMsI. HemocpeacTBeHHast OlleHKa IPOU3BOIUTCS C
MTOMOIIBIO0 AMIIEPMETPOB U BOJIBTMETPOB - TIOKA3BIBAIOIINX TPUOOPOB CO CTPETOYHBIM WITH
1M(pPOBBIM CIOCOOOM OTCUETa. AMIEPMETPHI BKIIIOUAIOTCS B Pa3pbIB LEMH C U3MEPSIEMbIM
ToKOM. VIX COOCTBEHHOE COMIPOTUBIICHUE U TTOTPEOIIsieMast MOIIHOCTh JTOJIKHBI OBITh
HE3HAYUTENIbHBIMU 110 CPABHEHUIO C TIOJTHBIM COMPOTHUBIIEHUEM M MOITHOCTBIO U3MEPSEMOi
LIETIN.

BonbT™MeTphl IpucOeANHSIOTCS K TOUKAM LIETH, Pa3HOCTb JIEKTPUUYECKUX OTEHIIMOHATIOB
MeX1y KOTOPBIMHU CJIEyeT onpeenTh. YToObl He HCKaXaTh pexruMa paboThI LM, BXOAHOE
COTMPOTHUBIICHUE BOJIBTMETPA JOKHO OBITH OONBIINM, a TOTpedIIsieMas UM MOITHOCTS -
Masioi. M3aMepenue Toka 1 HarpsiKeHHsl IPOU3BOIUTCS B IIUPOKOM JUANa30HE YacTOT: OT
MOCTOSIHHOTO TOKa /10 COTeH Merarepil. EnuHuibl n3Mepenus HanpsbkeHus - B, Toka - A.

- U3MEPUTEbHBIE TEHEPATOPHI - TPUMEHSIOTCS IIPU PETYIUPOBKE U UCTIBITAHUSIX
PaAMOTEXHUYECKUX YCTPOUCTB. B 3aBUCHMOCTH OT 4acTOTHI U (hOPMBI BbIJTaBa€MbIX CUTHAJIOB
pa3nyaroTCs FTeHEepaTOPbl CUTHAIOB BHICOKOYACTOTHBIE, HU3KOYaCTOTHBIE, UMITYJIbCHBIX
CUTHAJIOB ,CIIEIIUAIILHOM (POPMBI U T€HEPATOPHI ITYMOBBIX CUTHaI0B. Hanmpumep: renepaTopsl
CUTHAJIOB 3ByKOBOM YaCTOThI, UCTIOJIb3YEMbIE TIPU CHSTHUH YaCTOTHBIX XapaKTEPUCTHK
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nepeaatTyruka U NIpueMHHUKA, JOJIKHBI Bbl/IaBaTh CUHYCOUJAJIbHOC HANIPSAXKCHUC B TUAIIa30HC
YaCTOT, COOTBCTCTCTBYIOLIEM CIICKTPY TCHC(I)OHHOfI nepeaaiu.

- UBMCPCHUEC MOITHOCTH - UBMCPCHUC MOIITHOCTHU B JJICKTPUICCKUX LCIIAX SABJISACTCA
pacupoCTpaHCHHBIM BUAOM I/IBMCpeHI/II\/’I, a B paJUOTCXHHUKE - OTHHUM N3 OCHOBHBIX. B
nepeaaromux, MpuEMHBIX, USMCPUTCIILHBIX U APYT'UX paAUOTCXHUYCCKUX YCTpOﬁCTBaX
Auarna3oH U3MEPACMBIX MOHIHOCT@I;’I OYCHB BelINK. B LOEIIX IMOCTOAHHOT'O TOKA HOTp€6J'[5[eM35[
Harpy31<01"4 MOIITHOCTH paBHA NPOU3BCACHNUIO TOKA U HAIIPAKCHUA. B LCIAX IIEPEMCHHOTO
TOKa MI'HOBCHHAs1 MOIITHOCTDH p=ui ,rAcun 1 - MTHOBECHHEIC 3HAYCHUS HaITPSXKCHUSA U
TOKa.EIII/IHI/II_ILI HU3MEPCHUA MOITHOCTH - Br.

- hccezioBaHue (pOpMbI CUTHAJIOB - HATJISAHOE WM BU3YallbHOE BOCTIPOU3BECHUE (DOPMBI
KoJieOaHUH SBIISETCA BAXKHOU 3a/1aueil paIMOTEXHUIECKUX U3MEPEHUN, TTOCKOJIBKY hopma
MO3BOJISIET CPa3y OLEHUTh MHOTHE MapaMeTpbl Konebanuid. Takum npubopom siBiiseTcst
ANEKTPOHHO-Iy4eBON ocuMiuiorpad, KOTOPbIN ABISETCS U3MEPUTEIBHBIM IPUOOPOM ISt
BU3YaJIbHOI'O HAOJIIOIEHUS B IPSIMOYTOJILHON CUCTEMEKOOPIUHAT 3JIEKTPUUECKUX CUTHAJIOB U
n3MepeHus ux napamerpos.Yaiie BCero ¢ nomolpko ocuiorpada Hadmo1a0T
3aBUCUMOCTD HaNpsKEHUS OT BPEMEHU, IPUUEM, KaK IIPABUIIO, OChIO BPEMEHM SBIIETCS OCh
OpAMHAT OTpa)kaeT ypoBeHb curHazia. [lo nzoOpakeHusM, NoaydyaeMbIM Ha IKpaHe
ocumiiorpaga, MOXKHO U3MEPHUTh aMIUTUTYY, YaCTOTY U (pa30BbIi CABUT, MapaMeTphbl
MOYJIMPOBAaHHBIX CUTHAJIOB U PSJ APYTHUX MoKaszatenei. Ha 6a3e ocimmiorpada co3mansl
npUOOPHI IS UCCIIETOBAHNUS TIEPEXOIHBIX, YACTOTHBIX M aMIUIUTYTHBIX XapaKTEPUCTHK
Pa3IUYHbIX PAIUOTEXHUYECKUX YCTPOMCTB.

2. U3mepsieMble BETMYMHBI C UCTIONIb30BAHUEM 3JIEKTPOU3MEPHUTENbHBIX IPUOOPOB.

OcHoBHbIE BUBl PAIUOU3MEPEHNH, BBIIOIHIEMbIX [TPU KOHTPOJIE pagroannapaTrypbl, MOI'yT
OBITH CBEJICHBI K CIIETYIOIINM:

- U3MEPCHUS TIOCTOSIHHBIX U IEPEMEHHBIX TOKOB M HANIPSHKCHUN TIPU KOHTPOJIC PEKUMOB
pamuocxem;

- ISMCPCHHUE ITapaMCTPOB pam/loz[eTaneﬁ: HHAYKTHUBHOCTHU KAaTYHICK, €MKOCTH KOHACHCATOPOB
" COIIPOTHUBJICHUSA PE3UCTOPOB;

- UBMCPCHUA ITapaMCTPOB PAAUOIICPCAAIOIUX YCTpOﬁCTBI 9aCTOThbI, MOAYJIALINH, MOIITHOCTHU
Hap.;

- I3MEPEHUS MTapaMeTPOB PATUOTIPUEMHBIX YCTPONCTB: YyBCTBUTEIBHOCTH, N30MPATETLHOCTH
U 1p.;

- U3MEPEHUE HANPSKEHHOCTHU AJIEKTPOMATHUTHOTO MOJIS.
3. IIpoBepka napamMeTpoB U UCIIPABHOCTH PaJUOIETAIIEH.

KoHTposib pexxnuMoB pairocxeM U U3MEpPEHHE NTapaMeTPOB PaaUOAETANIEH BBIIOIHIIOTCS
[JIaBHBIM 00pa30M JUIs [TOJIyYE€HUS UCXOIHBIX JAHHBIX MPU MIPOEKTUPOBAHUU U pa3pabOTKe

paauoainmapaTypsbl, a TaKXKE MpU PEryJIUPOBKE €€ B IIPOLECCC ITPOU3BOACTBA U PEMOHTA.
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IIpoBepka pe3ucTopoB [IpoBOAUTHCS C TTOMOIIBIO CIICIIHATBHBIX H3MEPHUTEIBHBIX IPHOOPOB
(I14353) pabotartoiero B pexume conpoTusieHus - (KOM).

Pe3ucTop - 00 UCIPABHOCTH PE3UCTOPOB CYAAT IO IPUMEPHOMY COBIAICHUIO MIOKA3aHUI
TECTCPa C HOMUHAJIBHBIMHA 3HAYCHUAMU COMMPOTHUBIICHUSA PE3UCTOPA YKa3aHHBIMU Ha €TI0
KopImyce.

ITapameTtpbl

1. HoMuHanpHOM BEIMYMHONW CONPOTUBIICHUS HA3bIBAIOT YKAa3bIBAEMOE HA PE3UCTOPE
3Ha4YCHHE (YUCIIOM, WU KOJOM) CONPOTUBIICHUS, SBJISIOIICECS CPETHUM JIJIST JTAaHHOU
COBOKYITHOCTH.

2. HoMUHAJIBHOM MOIIIHOCTBIO pAacCEeSTHUS HAa3bIBAIOT MAKCUMAJIbHO JOMYCTUMYIO
MOIIHOCTb, KOTOPOE PE3UCTOP MOKET PACCEMBAThH MIPU HEMPEPHIBHOM AIIEKTPUUECKOM
Harpy3Ke W 3aJlaHHOW TeMIlepaType OKPY KaoIIeH Cpeibl, He U3MEHSS TapaMeTPOB
CBBIIIIE HOPM, YCTAHOBJIEHHBIX TEXHUYECKUMH YCIOBUSIMH.

3. DIEKTPUUECKON MPOYHOCTHIO PE3UCTOPA HA3BIBAIOT MpeIeIbHOE padouee
HaIpshKeHUe, KOTOpOe MPU HOPMaJIbHBIX YCIOBUAX AKCILTyaTallud KPaTKOBPEMEHHO
MIPUKJIABIBAETCS K BBIBOJAM PE3UCTOpA 0€3 HApyIICHHS ero pab0TOCTIOCOOHOCTH.

4. TemnepatypHbIii KO3()PUIHEHT COMPOTUBIICHUS

5. YpoBeHb COOCTBEHHBIX IIIYMOB PE3UCTOPA ONPEALISICTCS TIEPEMEHHBIM
3JIEKTPUUYECKUM HAIPSHKEHUEM Ha €ro 3aKMMax BCIIEJICTBHE TEILIOBOTO U3MEHEHUS
00bEMHOM KOHIICHTPAIIUU JIEKTPOHOB B €T0 MPOBOISIIEM DJIEMEHTE.

6. KoaddunmeHnT HanpsikeHus XapakTepru3yeT HeTMHEHHYIO 3aBUCUMOCTD BETTUYHUHBI
COTIPOTHUBIICHHUS PE3UCTOPA OT MPUIOKEHHOTO HATIPSKEHUS, TIPOSBIISTIOIIYIOCS B
HEMETAJUTMYECKUX MPOBOISIINX SJIEMEHTaX.

7. CTaOMIBHOCTh PE3UCTOPOB XaPAKTEPU3YETCS N3MEHEHHUEM BEITMYMHBI COMTPOTHUBIICHHS
B pe3yJbTaTe BIUSHUS KaK BHEIIHUX (BIQXKHOCTH, TEMIIEPATYPHI), TAK U BHYTPEHHUX
(bu3HKO-XUMHUECKHUE TIPOIIECCHI B IPOBOIAIIEM CJI0€) (PaKTOPOB. ITH U3MECHEHUS
MOTYT OBITh KaK 0OpaTUMBIMU (BOCCTAaHABJIMBAIOTCS MPHU MPEKPAIICHUH JEHCTBUS
BO30y:kmaroniero ¢pakropa), Tak 1 HEOOpaTUMBIMH (HE BOCCTAHABIIUBAIOTCS).

8. JlomycTrMoe OTKJIOHEHHE BEJIMUMHBI COMIPOTUBJICHUSI OT HOMUHAJIbHOM

9. Crapenune pe3uCTOPOB XapaKTePU3yeTCsl K3MEHEHUEM BEJIMUMHBI COMPOTUBIICHUS
pe3ucTopa OT BpEMEHHU U MTPOUCXOAUT KaK MPU XPaHEHUH, TaK U MPHU HKCILTyaTal|u.
[TonHOE COMPOTUBIIEHHE HETTPOBOJIOYHOTO PE3UCTOPA 3aBUCUT OT YACTOTHI U HOCHT
KOMILIEKCHBIN Xapakrep. JJonycTimMoe MakCuMaabHOE HaNpsHKEHHE.

[TapameTppl KOHIEHCATOPOB:

1. ConpoTuBieHne U30JISILUN KOHICHCATOpa ONpeeNsieTcs CBOMCTBAMU TMAIIEKTPUKA U
KOHCTPYKIIMOHHBIMH OCOOCHHOCTSIMU KOHJICHCATOPA.

2. YacToTHast 3aBUCUMOCTh KOHJIEHCATOpa PEaKTUBHOI'O CONPOTHUBIICHUS KOHIEHCATOPa
OTIPEIeNIAETCS] CBOMCTBAMH UCIIOJIB3YEMOTO IUAICKTPHKA U KOHCTPYKIUEH
KOH/IEHCATOPA.

3. DnekTpuyeckast MpOYHOCTh KOHJCHCATOPA XapaKTEePU3yeT 3aBUCUMOCTh HAIIPSKEHUS,
MIPUIIOKEHHOTO K €ro 3a)KMMaM, OT BpEMEHHU, B TEYEHUU KOTOPOT0 HE MPOU30MAET
po0os.

4. HafiexHOCTh KOHIEHCATOPA ONpeIeNsIeTCsl BEIMUMHOM MHTEHCUBHOCTH OTKAa30B Ha |
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4 paOOThI TP HOPMATIBHBIX YCIOBHSIX.

5. CTaOuIbHOCTh KOHJIEHCATOPOB XapaKTEPU3YETCsI CTENIEHBI0 M3MEHEHUS TaKUX
rapamMeTpoB, Kak €eMKOCTh, TOOPOTHOCTh, COMTPOTUBIICHUE U3O0JIAIIMH IO
BO3JICHCTBUEM TEMIIEPaTypPhl, BIAKHOCTH, aTMOC(EPHOTO aBICHHS, MEXaHHUECKHUX
YCUIIH.

. JonmyctumMoe MakCuManbHOE HANPSKEHUE.

. HomMuHansHas BeIWYMHA EMKOCTH M KJIACC TOYHOCTH.

. CoOcTBeHHAst UHAYKTUBHOCTh KOHAEHCATOPA.

. lomycTuMple 3HaUYCHUS TEMIIEPATYPhl OKPYKAIOIICH CPEe/Ibl, BIAXKHOCTH, YIAPHBIX
Meperpy30K, BUOPALIMOHHBIX TEPETPY30K.

10. 'aGapuThl 1 BeC KOHACHCATOPA.

O 00 3 &N

IIpoBepka uCIpaBHOCTH MOJYIPOBOJHUKOBBIX THOOB

JIj1s mpoBEepKU MCIIPABHOCTH JIMO/I0B UCIOJIB3YETCS] OOBIYHBIA MYJIBTUMETP, KOTOPBIN
BKJIKOYAETCS B PEKUM U3MEPEHUsS COIIPOTUBIICHU. Y UCIPABHOIO JUO0Ja CONIPOTUBIICHUE B
MPSIMOM BKJIFOUEHUH («+» — Ha aHOJ, «-» — Ha KaTO/1) I0OJKHO OBbITh 3HAYUTEIIHHO MEHbILIE
COIIPOTHBIICHUS B 0OPaTHOM BKJIFOUEHMH («-» — Ha aHOJ, «+» Ha kaTtox). [Ipu nposepke
JMO0J1a TIOCIEN0BATENBHO OLIEHUBAETCS €r0 CONPOTUBIICHUE B IIPSMOM BKJIKOYEHHH - €TO
COIIPOTHBIIEHUE JJOJDKHO CTPEMUTHCS K HYJIIO, @ B 00paTHOM K OECKOHEYHOCTH

Ecnu conpoTtuBnenus auoaa B IpIMOM U 0OpaTHOM BKJIFOUEHUH OJM3KH B HYJIIO, TUOJT
HEUCIIPaBEH, HEUCIPABHOCTH — IpoOOi. Eciu conpoTuBieHus 11o1a B IpsIMOM U 0OpaTHOM
BKJIFOYEHUU OECKOHEYHO OOJbIINe, AUO/1 HEUCTIPaBeH, HEUCIIPABHOCTH — OOPBIB.

Puc. 2.8. Cxema nposepku
Noynpos8ooHUKOB020
duoda

[TpoBepka ncpaBHOCTH OUTIOJSIPHBIX TPAH3UCTOPOB.
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Puc. 2.13. (xema nposepku
6unonApHO20 Mpax3ucmopa

AHAJOTUYHO TUO/aM MTPOU3BOIUTHCS MPOBEPKA TPAH3UCTOPOB — (3AKITIOYACTCSI B U3SMEPEHUU
MPSIMOTO M 0OPATHOTO COTIPOTHBIICHUH P-n TIEpeX010B). JlJisi MpoBEepKHU TpaH3UCTOpa
HE00X0IUMO MPOBEPUTH UCTIPABHOCTH MEPEXOA0B 0a3a — KOJIEKTOp, 6a3a — IMUTTEP 1O
METOJIMKE MMPOBEPKHU MCIIPABHOCTH TIOIYIIPOBOTHUKOBOTO INOJIA, T.K. KK M3 IIEPEX0/I0B
OWIOJISIPHO TPAH3UCTOPA SBJISAETCS AaHAJIOTOM JTUO/A.

[Tocre 3TOro HEOO6XOIUMO POBEPUTH OTCYTCTBHE MPOOOSI MEXKTYy KOJIIEKTOPOM U
AMHUTTEPOM TPAH3UCTOPA, KOTOPOE TPH OO0 TOISIPHOCTH MPHIIOKEHHSI LITYTIOB
MYJIBTUMETpPA JOJKHO OBITH OJM3KO K O€CKOHEUHOCTH. HEKOTOpBIE THUITBI MOIIIHBIX
TPaH3UCTOPOB MOTYT UMETh BCTPOCHHBIN U0 MEXY KOJJICKTOPOM M SMHUTTEPOM, a TaK JKe
3amuTHBINA pe3uctop 30 — 50 OM Mex Iy SMUTTEpOM U 0a30it

[TapameTpsl TpPaH3UCTOPOB:

1. MakcuManbpHasi MOLTHOCTh PaccenBaeMasl Ha KOJIJIEKTOPHOM IEPEXOJE.

2. MakcuManbHO J0IyCTUMOE 00paTHOE HAMPSHKEHNUE MEXKIY KOJIJIEKTOPOM U 0azoi
TPaH3UCTOPA.

3. MakcuManbHO JOIyCTUMOE 0OpaTHOE HAIMpPsKEHHE HAa SMUTTEPHOM MEpexoie

4. MakcuManbHO JOMYCTUMBIN TOK KOJIEKTOpa

HpOBepKa HUCIIPAaBHOCTHU MOJICBBIX TPAH3UCTOPOB.

JInst MpOBEPKH MOJICBOTO TPAH3UCTOPA C 3aTBOPOM B BUJIE P-N-TIEPeX01a HEOOXOAUMO Iy TIbI
OMMETpa B TIPOU3BOIHHOM MOJISIPHOCTH MOJIKIIOYHTE K BBIBOJaM CTOKA M HCTOKA, KOCHYThCS
pyKoii 3aTBOpa. Eciiu mpoBOoIMMOCTE MEHSIETCS, TO TPAH3UCTOP C BHICOKOH J10JIeH
BEPOSITHOCTH UCTIPABEH.

V¥ ucnpaBaoro MOSFET tpaH3ucTopa Mexay BCEMH €T0 BBIBOJAMH JIOJDKHO OBITH
OECKOHEYHOE COMPOTHUBIICHHE. B MOITHBIX MOJIEBBIX TPAH3UCTOPAX MEKIY CTOKOM U UCTOKOM
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UMeeTCsl BCTPOCHHBIN AMO/, TIOATOMY KaHaJI CTOK-UCTOK IIPU TIPOBEPKE BEAET ce0s Kak
00bIuHbIN quon. [Ipu KacaHUU «IMONOKUTENBFHBIMY IIIYIIOM MYJIBTUMETpPA BbIBO/A 3aTBOpa (G)
MPU KOHTAKTE «OTPULIATETLHOTO» IIyma co cTokoM (D) (mms kaHanma n-Turma) TpaH3uCTop
OTKPBIBAETCS, U COMPOTHUBIICHNE KaHATa CTOK-UCTOK CTPEMHUTCS K HYJIO — MYJTBTUMETP
MEX]Ty CTOKOM M UCTOKOM ITOKa3bIBaeT 3HaUeHue Om3koe K 0, mpudeM npu JIo0on
MOJIIPHOCTH TIPUIIOKEHHOTO HAIIPSKCHHUS.

Puc. 2.15. Cxemel 8kn
mpaH3ucmopoe ¢ 3ameopom
p-n-nepexooa ¢ KaHanom n-
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004 ¢ KaHanom
D-N-nepexooda

¢— C U30/1UPOBAHHBIM 3aMBOPOM
C UHOYLUPOBAHHBIM KAHANIOM p-muna

OTBeT Ha TpHU BOMpOCa U3 TPeX:
1. PacckazaTh 0 BUAaX DJIEKTPOU3MEPUTEIHHBIX MPUOOPAX TIPH :

-M3MEPEHHE HATIPSDKEHUS U CHITBI TOKA - MPUMEHSIOTCSI IPUOOPHI TSl U3MEPEHUs
ANEKTPUYECKOTO TOKA U HAMPSIKEHUS, ONPEIEIISIFOTCS UX 3HAYSHHUSIMH, POJIOM TOKA, YaCTOTOI,
(dhop™moit kpuBoOi, TpeOyeMoit TOUHOCTRI0. Hanbombiee pacpocTpaHeHHEe UMEIOT METOIBI
HEMOCpeACTBEHHOM OLIEHKH U cpaBHeHMsI. HemocpeacTBeHHast OlleHKa IPOU3BOIUTCS C
MTOMOIIBIO0 AMIIEPMETPOB U BOJIBTMETPOB - TIOKA3BIBAIOIINX TPUOOPOB CO CTPETOYHBIM WITH
1M(pPOBBIM CIOCOOOM OTCUETa. AMIEPMETPHI BKIIIOUAIOTCS B Pa3pbIB LEMH C U3MEPSIEMbIM
ToKOM. VIX COOCTBEHHOE COMIPOTUBIICHUE U TTOTPEOIIsieMast MOIIHOCTh JTOJIKHBI OBITh
HE3HAYUTENIbHBIMU 110 CPABHEHUIO C TIOJTHBIM COMPOTHUBIIEHUEM M MOITHOCTBIO U3MEPSEMOi
LIETIN.

BonbT™MeTphl IpucOeANHSIOTCS K TOUKAM LIETH, Pa3HOCTb JIEKTPUUYECKUX OTEHIIMOHATIOB
MeX1y KOTOPBIMHU CJIEyeT onpeenTh. YToObl He HCKaXaTh pexruMa paboThI LM, BXOAHOE
COTMPOTHUBIICHUE BOJIBTMETPA JOKHO OBITH OONBIINM, a TOTpedIIsieMas UM MOITHOCTS -
Masioi. M3aMepenue Toka 1 HarpsiKeHHsl IPOU3BOIUTCS B IIUPOKOM JUANa30HE YacTOT: OT
MOCTOSIHHOTO TOKa /10 COTeH Merarepil. EnuHuibl n3Mepenus HanpsbkeHus - B, Toka - A.

- U3MEPUTEbHBIE TEHEPATOPHI - TPUMEHSIOTCS IIPU PETYIUPOBKE U UCTIBITAHUSIX
PaAMOTEXHUYECKUX YCTPOUCTB. B 3aBUCHMOCTH OT 4acTOTHI U (hOPMBI BbIJTaBa€MbIX CUTHAJIOB
pa3nyaroTCs FTeHEepaTOPbl CUTHAIOB BHICOKOYACTOTHBIE, HU3KOYaCTOTHBIE, UMITYJIbCHBIX
CUTHAJIOB ,CIIEIIUAIILHOM (POPMBI U T€HEPATOPHI ITYMOBBIX CUTHaI0B. Hanmpumep: renepaTopsl
CUTHAJIOB 3ByKOBOM YaCTOThI, UCTIOJIb3YEMbIE TIPU CHSTHUH YaCTOTHBIX XapaKTEPUCTHK
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nepeaatTyruka U NIpueMHHUKA, JOJIKHBI Bbl/IaBaTh CUHYCOUJAJIbHOC HANIPSAXKCHUC B TUAIIa30HC
YaCTOT, COOTBCTCTCTBYIOLIEM CIICKTPY TCHC(I)OHHOfI nepeaaiu.

- UBMCPCHUEC MOITHOCTH - UBMCPCHUC MOIITHOCTHU B JJICKTPUICCKUX LCIIAX SABJISACTCA
pacupoCTpaHCHHBIM BUAOM I/IBMCpeHI/II\/’I, a B paJUOTCXHHUKE - OTHHUM N3 OCHOBHBIX. B
nepeaaromux, MpuEMHBIX, USMCPUTCIILHBIX U APYT'UX paAUOTCXHUYCCKUX YCTpOﬁCTBaX
Auarna3oH U3MEPACMBIX MOHIHOCT@I;’I OYCHB BelINK. B LOEIIX IMOCTOAHHOT'O TOKA HOTp€6J'[5[eM35[
Harpy31<01"4 MOIITHOCTH paBHA NPOU3BCACHNUIO TOKA U HAIIPAKCHUA. B LCIAX IIEPEMCHHOTO
TOKa MI'HOBCHHAs1 MOIITHOCTDH p=ui ,rAcun 1 - MTHOBECHHEIC 3HAYCHUS HaITPSXKCHUSA U
TOKa.EIII/IHI/II_ILI HU3MEPCHUA MOITHOCTH - Br.

- hccezioBaHue (pOpMbI CUTHAJIOB - HATJISAHOE WM BU3YallbHOE BOCTIPOU3BECHUE (DOPMBI
KoJieOaHUH SBIISETCA BAXKHOU 3a/1aueil paIMOTEXHUIECKUX U3MEPEHUN, TTOCKOJIBKY hopma
MO3BOJISIET CPa3y OLEHUTh MHOTHE MapaMeTpbl Konebanuid. Takum npubopom siBiiseTcst
ANEKTPOHHO-Iy4eBON ocuMiuiorpad, KOTOPbIN ABISETCS U3MEPUTEIBHBIM IPUOOPOM ISt
BU3YaJIbHOI'O HAOJIIOIEHUS B IPSIMOYTOJILHON CUCTEMEKOOPIUHAT 3JIEKTPUUECKUX CUTHAJIOB U
n3MepeHus ux napamerpos.Yaiie BCero ¢ nomolpko ocuiorpada Hadmo1a0T
3aBUCUMOCTD HaNpsKEHUS OT BPEMEHU, IPUUEM, KaK IIPABUIIO, OChIO BPEMEHM SBIIETCS OCh
OpAMHAT OTpa)kaeT ypoBeHb curHazia. [lo nzoOpakeHusM, NoaydyaeMbIM Ha IKpaHe
ocumiiorpaga, MOXKHO U3MEPHUTh aMIUTUTYY, YaCTOTY U (pa30BbIi CABUT, MapaMeTphbl
MOYJIMPOBAaHHBIX CUTHAJIOB U PSJ APYTHUX MoKaszatenei. Ha 6a3e ocimmiorpada co3mansl
npUOOPHI IS UCCIIETOBAHNUS TIEPEXOIHBIX, YACTOTHBIX M aMIUIUTYTHBIX XapaKTEPUCTHK
Pa3IUYHbIX PAIUOTEXHUYECKUX YCTPOMCTB.

2. U3mepsieMble BETMYMHBI C UCTIONIb30BAHUEM 3JIEKTPOU3MEPHUTENbHBIX IPUOOPOB.

OcHoBHbIE BUBl PAIUOU3MEPEHNH, BBIIOIHIEMbIX [TPU KOHTPOJIE pagroannapaTrypbl, MOI'yT
OBITH CBEJICHBI K CIIETYIOIINM:

- U3MEPCHUS TIOCTOSIHHBIX U IEPEMEHHBIX TOKOB M HANIPSHKCHUN TIPU KOHTPOJIC PEKUMOB
pamuocxem;

- ISMCPCHHUE ITapaMCTPOB pam/loz[eTaneﬁ: HHAYKTHUBHOCTHU KAaTYHICK, €MKOCTH KOHACHCATOPOB
" COIIPOTHUBJICHUSA PE3UCTOPOB;

- UBMCPCHUA ITapaMCTPOB PAAUOIICPCAAIOIUX YCTpOﬁCTBI 9aCTOThbI, MOAYJIALINH, MOIITHOCTHU
Hap.;

- I3MEPEHUS MTapaMeTPOB PATUOTIPUEMHBIX YCTPONCTB: YyBCTBUTEIBHOCTH, N30MPATETLHOCTH
U 1p.;

- U3MEPEHUE HANPSKEHHOCTHU AJIEKTPOMATHUTHOTO MOJIS.
3. IIpoBepka napamMeTpoB U UCIIPABHOCTH PaJUOIETAIIEH.

KoHTposib pexxnuMoB pairocxeM U U3MEpPEHHE NTapaMeTPOB PaaUOAETANIEH BBIIOIHIIOTCS
[JIaBHBIM 00pa30M JUIs [TOJIyYE€HUS UCXOIHBIX JAHHBIX MPU MIPOEKTUPOBAHUU U pa3pabOTKe

paauoainmapaTypsbl, a TaKXKE MpU PEryJIUPOBKE €€ B IIPOLECCC ITPOU3BOACTBA U PEMOHTA.
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IIpoBepka pe3ucTopoB [IpoBOAUTHCS C TTOMOIIBIO CIICIIHATBHBIX H3MEPHUTEIBHBIX IPHOOPOB
(I14353) pabotartoiero B pexume conpoTusieHus - (KOM).

Pe3ucTop - 00 UCIPABHOCTH PE3UCTOPOB CYAAT IO IPUMEPHOMY COBIAICHUIO MIOKA3aHUI
TECTCPa C HOMUHAJIBHBIMHA 3HAYCHUAMU COMMPOTHUBIICHUSA PE3UCTOPA YKa3aHHBIMU Ha €TI0
KopImyce.

ITapameTtpbl

1. HoMuHanpHOM BEIMYMHONW CONPOTUBIICHUS HA3bIBAIOT YKAa3bIBAEMOE HA PE3UCTOPE
3Ha4YCHHE (YUCIIOM, WU KOJOM) CONPOTUBIICHUS, SBJISIOIICECS CPETHUM JIJIST JTAaHHOU
COBOKYITHOCTH.

2. HoMUHAJIBHOM MOIIIHOCTBIO pAacCEeSTHUS HAa3bIBAIOT MAKCUMAJIbHO JOMYCTUMYIO
MOIIHOCTb, KOTOPOE PE3UCTOP MOKET PACCEMBAThH MIPU HEMPEPHIBHOM AIIEKTPUUECKOM
Harpy3Ke W 3aJlaHHOW TeMIlepaType OKPY KaoIIeH Cpeibl, He U3MEHSS TapaMeTPOB
CBBIIIIE HOPM, YCTAHOBJIEHHBIX TEXHUYECKUMH YCIOBUSIMH.

3. DIEKTPUUECKON MPOYHOCTHIO PE3UCTOPA HA3BIBAIOT MpeIeIbHOE padouee
HaIpshKeHUe, KOTOpOe MPU HOPMaJIbHBIX YCIOBUAX AKCILTyaTallud KPaTKOBPEMEHHO
MIPUKJIABIBAETCS K BBIBOJAM PE3UCTOpA 0€3 HApyIICHHS ero pab0TOCTIOCOOHOCTH.

4. TemnepatypHbIii KO3()PUIHEHT COMPOTUBIICHUS

5. YpoBeHb COOCTBEHHBIX IIIYMOB PE3UCTOPA ONPEALISICTCS TIEPEMEHHBIM
3JIEKTPUUYECKUM HAIPSHKEHUEM Ha €ro 3aKMMax BCIIEJICTBHE TEILIOBOTO U3MEHEHUS
00bEMHOM KOHIICHTPAIIUU JIEKTPOHOB B €T0 MPOBOISIIEM DJIEMEHTE.

6. KoaddunmeHnT HanpsikeHus XapakTepru3yeT HeTMHEHHYIO 3aBUCUMOCTD BETTUYHUHBI
COTIPOTHUBIICHHUS PE3UCTOPA OT MPUIOKEHHOTO HATIPSKEHUS, TIPOSBIISTIOIIYIOCS B
HEMETAJUTMYECKUX MPOBOISIINX SJIEMEHTaX.

7. CTaOMIBHOCTh PE3UCTOPOB XaPAKTEPU3YETCS N3MEHEHHUEM BEITMYMHBI COMTPOTHUBIICHHS
B pe3yJbTaTe BIUSHUS KaK BHEIIHUX (BIQXKHOCTH, TEMIIEPATYPHI), TAK U BHYTPEHHUX
(bu3HKO-XUMHUECKHUE TIPOIIECCHI B IPOBOIAIIEM CJI0€) (PaKTOPOB. ITH U3MECHEHUS
MOTYT OBITh KaK 0OpaTUMBIMU (BOCCTAaHABJIMBAIOTCS MPHU MPEKPAIICHUH JEHCTBUS
BO30y:kmaroniero ¢pakropa), Tak 1 HEOOpaTUMBIMH (HE BOCCTAHABIIUBAIOTCS).

8. JlomycTrMoe OTKJIOHEHHE BEJIMUMHBI COMIPOTUBJICHUSI OT HOMUHAJIbHOM

9. Crapenune pe3uCTOPOB XapaKTePU3yeTCsl K3MEHEHUEM BEJIMUMHBI COMPOTUBIICHUS
pe3ucTopa OT BpEMEHHU U MTPOUCXOAUT KaK MPU XPaHEHUH, TaK U MPHU HKCILTyaTal|u.
[TonHOE COMPOTUBIIEHHE HETTPOBOJIOYHOTO PE3UCTOPA 3aBUCUT OT YACTOTHI U HOCHT
KOMILIEKCHBIN Xapakrep. JJonycTimMoe MakCuMaabHOE HaNpsHKEHHE.

[TapameTppl KOHIEHCATOPOB:

1. ConpoTuBieHne U30JISILUN KOHICHCATOpa ONpeeNsieTcs CBOMCTBAMU TMAIIEKTPUKA U
KOHCTPYKIIMOHHBIMH OCOOCHHOCTSIMU KOHJICHCATOPA.

2. YacToTHast 3aBUCUMOCTh KOHJIEHCATOpa PEaKTUBHOI'O CONPOTHUBIICHUS KOHIEHCATOPa
OTIPEIeNIAETCS] CBOMCTBAMH UCIIOJIB3YEMOTO IUAICKTPHKA U KOHCTPYKIUEH
KOH/IEHCATOPA.

3. DnekTpuyeckast MpOYHOCTh KOHJCHCATOPA XapaKTEePU3yeT 3aBUCUMOCTh HAIIPSKEHUS,
MIPUIIOKEHHOTO K €ro 3a)KMMaM, OT BpEMEHHU, B TEYEHUU KOTOPOT0 HE MPOU30MAET
po0os.

4. HafiexHOCTh KOHIEHCATOPA ONpeIeNsIeTCsl BEIMUMHOM MHTEHCUBHOCTH OTKAa30B Ha |
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4 paOOThI TP HOPMATIBHBIX YCIOBHSIX.

5. CTaOuIbHOCTh KOHJIEHCATOPOB XapaKTEPU3YETCsI CTENIEHBI0 M3MEHEHUS TaKUX
rapamMeTpoB, Kak €eMKOCTh, TOOPOTHOCTh, COMTPOTUBIICHUE U3O0JIAIIMH IO
BO3JICHCTBUEM TEMIIEPaTypPhl, BIAKHOCTH, aTMOC(EPHOTO aBICHHS, MEXaHHUECKHUX
YCUIIH.

. JonmyctumMoe MakCuManbHOE HANPSKEHUE.

. HomMuHansHas BeIWYMHA EMKOCTH M KJIACC TOYHOCTH.

. CoOcTBeHHAst UHAYKTUBHOCTh KOHAEHCATOPA.

. lomycTuMple 3HaUYCHUS TEMIIEPATYPhl OKPYKAIOIICH CPEe/Ibl, BIAXKHOCTH, YIAPHBIX
Meperpy30K, BUOPALIMOHHBIX TEPETPY30K.

10. 'aGapuThl 1 BeC KOHACHCATOPA.

O 00 3 &N

IIpoBepka uCIpaBHOCTH MOJYIPOBOJHUKOBBIX THOOB

JIj1s mpoBEepKU MCIIPABHOCTH JIMO/I0B UCIOJIB3YETCS] OOBIYHBIA MYJIBTUMETP, KOTOPBIN
BKJIKOYAETCS B PEKUM U3MEPEHUsS COIIPOTUBIICHU. Y UCIPABHOIO JUO0Ja CONIPOTUBIICHUE B
MPSIMOM BKJIFOUEHUH («+» — Ha aHOJ, «-» — Ha KaTO/1) I0OJKHO OBbITh 3HAYUTEIIHHO MEHbILIE
COIIPOTHBIICHUS B 0OPaTHOM BKJIFOUEHMH («-» — Ha aHOJ, «+» Ha kaTtox). [Ipu nposepke
JMO0J1a TIOCIEN0BATENBHO OLIEHUBAETCS €r0 CONPOTUBIICHUE B IIPSMOM BKJIKOYEHHH - €TO
COIIPOTHBIIEHUE JJOJDKHO CTPEMUTHCS K HYJIIO, @ B 00paTHOM K OECKOHEYHOCTH

Ecnu conpoTtuBnenus auoaa B IpIMOM U 0OpaTHOM BKJIFOUEHUH OJM3KH B HYJIIO, TUOJT
HEUCIIPaBEH, HEUCIPABHOCTH — IpoOOi. Eciu conpoTuBieHus 11o1a B IpsIMOM U 0OpaTHOM
BKJIFOYEHUU OECKOHEYHO OOJbIINe, AUO/1 HEUCTIPaBeH, HEUCIIPABHOCTH — OOPBIB.

Puc. 2.8. Cxema nposepku
Noynpos8ooHUKOB020
duoda

[TpoBepka ncpaBHOCTH OUTIOJSIPHBIX TPAH3UCTOPOB.
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Puc. 2.13. (xema nposepku
6unonApHO20 Mpax3ucmopa

AHAJOTUYHO TUO/aM MTPOU3BOIUTHCS MPOBEPKA TPAH3UCTOPOB — (3AKITIOYACTCSI B U3SMEPEHUU
MPSIMOTO M 0OPATHOTO COTIPOTHBIICHUH P-n TIEpeX010B). JlJisi MpoBEepKHU TpaH3UCTOpa
HE00X0IUMO MPOBEPUTH UCTIPABHOCTH MEPEXOA0B 0a3a — KOJIEKTOp, 6a3a — IMUTTEP 1O
METOJIMKE MMPOBEPKHU MCIIPABHOCTH TIOIYIIPOBOTHUKOBOTO INOJIA, T.K. KK M3 IIEPEX0/I0B
OWIOJISIPHO TPAH3UCTOPA SBJISAETCS AaHAJIOTOM JTUO/A.

[Tocre 3TOro HEOO6XOIUMO POBEPUTH OTCYTCTBHE MPOOOSI MEXKTYy KOJIIEKTOPOM U
AMHUTTEPOM TPAH3UCTOPA, KOTOPOE TPH OO0 TOISIPHOCTH MPHIIOKEHHSI LITYTIOB
MYJIBTUMETpPA JOJKHO OBITH OJM3KO K O€CKOHEUHOCTH. HEKOTOpBIE THUITBI MOIIIHBIX
TPaH3UCTOPOB MOTYT UMETh BCTPOCHHBIN U0 MEXY KOJJICKTOPOM M SMHUTTEPOM, a TaK JKe
3amuTHBINA pe3uctop 30 — 50 OM Mex Iy SMUTTEpOM U 0a30it

[TapameTpsl TpPaH3UCTOPOB:

1. MakcuManbpHasi MOLTHOCTh PaccenBaeMasl Ha KOJIJIEKTOPHOM IEPEXOJE.

2. MakcuManbHO J0IyCTUMOE 00paTHOE HAMPSHKEHNUE MEXKIY KOJIJIEKTOPOM U 0azoi
TPaH3UCTOPA.

3. MakcuManbHO JOIyCTUMOE 0OpaTHOE HAIMpPsKEHHE HAa SMUTTEPHOM MEpexoie

4. MakcuManbHO JOMYCTUMBIN TOK KOJIEKTOpa

HpOBepKa HUCIIPAaBHOCTHU MOJICBBIX TPAH3UCTOPOB.

JInst MpOBEPKH MOJICBOTO TPAH3UCTOPA C 3aTBOPOM B BUJIE P-N-TIEPeX01a HEOOXOAUMO Iy TIbI
OMMETpa B TIPOU3BOIHHOM MOJISIPHOCTH MOJIKIIOYHTE K BBIBOJaM CTOKA M HCTOKA, KOCHYThCS
pyKoii 3aTBOpa. Eciiu mpoBOoIMMOCTE MEHSIETCS, TO TPAH3UCTOP C BHICOKOH J10JIeH
BEPOSITHOCTH UCTIPABEH.

V¥ ucnpaBaoro MOSFET tpaH3ucTopa Mexay BCEMH €T0 BBIBOJAMH JIOJDKHO OBITH
OECKOHEYHOE COMPOTHUBIICHHE. B MOITHBIX MOJIEBBIX TPAH3UCTOPAX MEKIY CTOKOM U UCTOKOM
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UMeeTCsl BCTPOCHHBIN AMO/, TIOATOMY KaHaJI CTOK-UCTOK IIPU TIPOBEPKE BEAET ce0s Kak
00bIuHbIN quon. [Ipu KacaHUU «IMONOKUTENBFHBIMY IIIYIIOM MYJIBTUMETpPA BbIBO/A 3aTBOpa (G)
MPU KOHTAKTE «OTPULIATETLHOTO» IIyma co cTokoM (D) (mms kaHanma n-Turma) TpaH3uCTop
OTKPBIBAETCS, U COMPOTHUBIICHNE KaHATa CTOK-UCTOK CTPEMHUTCS K HYJIO — MYJTBTUMETP
MEX]Ty CTOKOM M UCTOKOM ITOKa3bIBaeT 3HaUeHue Om3koe K 0, mpudeM npu JIo0on
MOJIIPHOCTH TIPUIIOKEHHOTO HAIIPSKCHHUS.

Puc. 2.15. Cxemel 8kn
mpaH3ucmopoe ¢ 3ameopom
p-n-nepexooa ¢ KaHanom n-
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' KAHANoOM N-muna;
2— ¢ usmupomnuum 3ameopom
C UHOYLUPOBAHHBIM KAHANIOM p-muna

3amanue Ne2

BrimonHuTh C60pI(y U MOHTAaX OTHCJIbHBIX Y3JI0B HAa MUKPO3JIECMCHTAX, MOHTAXa q)YHKI_II/IOHaJIBHBIX

_)’JJIUD bl}U
OrueHka

anﬁ CHTORTTOCTIT B-MOA YIS HOM ITCTTOTTHCHTTIT
Tloka3zaTenu onieHKH
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Brimonaxeno MpaBHUJIBHO OJHO 3aJaHUC U3 TPCX:

1. Co31aTh 3JIEKTPUUECKYIO TPUHIMIHAIBHYIO CXeMY «Y CUIIUTEIb)

2.Hepe‘{I/ICJII/ITB pPaaruoaACTaIN U UX MMapaMETPhl IPUMCHACMBIC IIPU U3TOTOBJICHUN I[aHHOfI
CXEMBbI.

[103. O603Hau.. HaumeHnoBaHue Kou. [Tpumeuanue
IIT.
C Konnencarop 2
DJIEKTPOJIUTUYECKUN

0,1mxd (104)

10 MmxpX16B
100 mxpX16B 1
R Pesucrop 2

MJIT 0,25 100kOM

3,3 kOM 1

cTp. 92 u3 152




20M 1
U BBIXO 12B nepemeHHOr0O 1
HanpsHKEHUS
[P Pazpem 1
Muxkpocxema K174YH19 1
(TZA2030)

HeiicTBue KOHAeHCAaTOPA B cxeMe (puiIbTPa CBOJIUTCS K TOMY, YTO, IIYHTUPYS
COIIPOTHBIIEHUE HATPY3KH, OH MPOIMYCKAET uepe3 cedst HeOOIbIIYIO JOTI0 TEpeMEHHON
COCTaBJISOLIEH BBIIPSIMIIEHHOTO TOKA, TaK KaK COMPOTUBJICHUE KOHIEHCATOPA CTPEMSITCS
BBI6p3.TB SHAYUTCJIbHO MCHBIIIC HAI'PY304YHOI'0 COMMPOTUBJICHUA . I[JIH IIOCTOAHHOI'O TOKa
COTPOTUBIIEHUE OECKOHEYHO BEIMKO, TO3TOMY MOCTOSHHAS COCTABJISAIONIAs BHITPSIMICHHOTO
TOKa MMPOXOAUT B OCHOBHOM Y€PE3 COMPOTUBIICHUE HATPY3KHU.

[TapaMeTpsl KOHIEHCATOPOB

1. ConpoTuBieHe U30IAUN KOHIEHCATOpa ONPEIEISIETCS CBOMCTBAMU IUAIEKTPUKA U
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KOHCTPYKIIMOHHBIMU OCOOEHHOCTSIMU KOH/IEHCATOPA.

. HacToTHas 3aBUCUMOCTD KOHACHCATOPA PCAKTUBHOT'O COIIPOTUBJICHHUA KOHACHCATOPA

OTpeeNsAeTCcsl CBOMCTBAMU HCIIOJIb3YEMOT0 IUAIEKTPUKA U KOHCTPYKLHEH
KOHJIEHCATOopa.

. DIeKTpuuecKasi MpOYHOCTh KOHAEHCATOPA XapaKTePU3yeT 3aBUCUMOCTb HalpsKEHUS,

MIPUIIOKEHHOTO K €ro 3a)KMMaM, OT BpEMEHHU, B TEYEHUU KOTOPOT0 HE MPOU30MAET
po0os.

. Hagexxnocth KOHACHCATOpa ONPCACIACTCA BCIIMYMHOM MHTCHCUBHOCTH OTKA30B Ha 1

Y pabOThI IPU HOPMAJIBHBIX YCIOBHSIX.

. CTaOUIBLHOCTD KOHACHCATOPOB XapaKTCPU3YCTCA CTCIICHBIO U3BMCHCHUA TAKUX

apaMeTpoB, Kak eMKOCTb, JOOPOTHOCTb, CONIPOTHUBIIEHUE U30JISLIUU O]
BO3/ICHCTBUEM TEMIIEPATyPbl, BIAKHOCTH, aTMOC(HEPHOTO JIaBICHUS, MEXaHUYECKUX
YCUIIH.

. JlomycTuMOe MakCUMaIbHOE HANPSKEHUE.

. HoMnHanpHas BelMunHa EMKOCTH U KJIACC TOYHOCTH.

. CoOcTBeHHAss MHAYKTUBHOCTh KOHECHCATOPA.

. JlomycTrMble 3Ha4YE€HHsI TEMIIEPATYPBI OKPYIKAFOIIEH CPE/ibl, BIIAXKHOCTH, YAAPHBIX

Meperpy30K, BUOPALIMOHHBIX TEPETPY30K.
["abaputh! 1 Bec KOHAEHCATOPA.

Pe3ucrop npennazHadaercs Al CO3JaHUsS B AIEKTPUUECKOM LENU 3aJJaHHON BEJIMYHHBI
conpotusiieHus. OH UCIIONIB3YETCS B KAUECTBE PA3IMYHbIX HArPy30K, IOIVIOTUTENEH,
JeJIUTENEH, FIIEMEHTOB (PUIIBTPOB, UTYHTOB, B LIETIAX ()OPMUPOBAHUS UMITYJIHCOB.

ITapameTtpsbl

. HomuHanpHOM BETMYMHON COMPOTHUBIIEHUS HA3bIBAIOT YKA3bIBAEMOE HA PE3UCTOPE

3HaYEHUE (YUCIIOM, UITU KOJIOM) CONPOTHUBIICHHUS, SBISIOLIEECS CPEIHUM ISl TAaHHOM
COBOKYITHOCTH.

. HomMuHaapHOM MOIITHOCTBIO pacceiaHrd Ha3bIBAIOT MAKCUMAJIBHO JOITYCTHUMYIO

MOIIIHOCTb, KOTOPOE PE3UCTOP MOKET PacCeuBaTh PU HEMPEPHIBHON AIIEKTPUUECKON
Harpy3Ke U 3aJJaHHOW TEMIIEpaType OKpY KaroIlel Cpeibl, HE U3MEHs IapaMeTPOB
CBBIILIE HOPM, YCTAHOBJIEHHBIX TEXHUYECKUMU YCIOBUSIMH.

. 9HeKTquCCKOﬁ MMPOYHOCTBIO PC3UCTOPA HA3BIBAIOT MPCACIBHOC pa60qee

HaInpspKeHUe, KOTOPOe PU HOPMaJIbHBIX YCIOBUAX SKCIUTyaTallud KPaTKOBPEMEHHO
MIPUKIIAABIBACTCS K BBIBOAAM pe3rcTopa 0e3 HapyleHHs ero paboTocnocoOHOCTH.

. TemnepatypHbIif KO3((HULUEHT CONTPOTUBICHUS
. YpoBeHb COOCTBEHHBIX IIIyMOB PE3UCTOPA OMPEAEISAeTCs IePEMEHHbBIM

OJICKTPUYCCKUM HAIIPAKCHHUEM Ha €TI0 3aKMMaX BCIICACTBUC TCIIJIOBOI'O U3SMCHCHUS
00BbEeMHOM KOHLOCHTPALUHU 3JICKTPOHOB B €TI0 ITPOBOJAIICM 3JICMCHTC.

. Koappunment nanpsixkeHus: XxapakTepu3yeT HETMHEUHYIO 3aBUCUMOCTD BEIMYUHBI

COIIPOTUBJICHHUA PE3UCTOPA OT NPHUIJIOKCHHOI'O HAIIPSAXKCHU A, ITPOSABIIAIOIIYIOCA B
HEMCTAJUIMYCCKUX MPOBOAAINIUX DJICMCHTAX.

. CTaOUIBLHOCTD PE3UCTOPOB XAPAKTCPU3YCTCA NUSMCHCHUCM BCIIMYUHBI COIIPOTUBJICHUA

B pe3yJIbTaTe BIMSHUS KaK BHEIIHUX (BJIQKHOCTH, TEMIIEPATYPHI), TAaK U BHYTPEHHUX
(pu3MKO-XUMHUYECKHE TPOIIECCHI B IPOBOAAIIEM ClIo€) (haKTOPOB. DT U3MEHEHUS
MOTYT OBITh KaK 0OPaTHMBIMU (BOCCTAaHABIMBAIOTCS MPH MPEKPAIICHAH JCHCTBHUS
BO30Yy KAaromiero pakropa), Tak U HEOOpaTUMBIMH (HE BOCCTAHABIMBAIOTCS).
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8. JlomycTrMO€e OTKJIOHEHHE BEIUUMHBI COIPOTUBIICHNUS OT HOMHUHAJIbHOM

9. Ctapenue pe3ucTOpoB XapaKTEpPU3yeTCsl U3MEHEHHEM BEJIMYUHBI COPOTUBIICHHS
pe3UCTOpa OT BPEMEHHU M MPOMCXOUT KaK MPH XPaHSHHUH, TAK U TIPU IKCILTyaTaIlHH.
ITosnHOE CONPOTUBIIEHHE HETPOBOJIOYHOIO PE3UCTOPA 3aBUCUT OT YaCTOTHI U HOCUT
KOMIUIEKCHBIN XapakTtep. [lonmycTumMoe MakCHUMaabHOE HAapsKEHUE.

10. bunonsipHbIi TPaH3UCTOP — 3TO NEKTPOIIPE0Opa3z0BaTENb MOTYTIPOBOHUKOBBIN
puoOOp C ABYMs p-n MEPEX0AaMH B TPEMs BBIBOJAMU (IMUTTEpA, Oa3bl U
KOJIJICKTOPA), MPUTOIHBIN AJIS YCHUIIEHUS] MOIHOCTH. TepMuH "OUIONISpHbII" TOBOPUT
0 HaJM4YMU B TPAH3UCTOPAX JAHHOTO Kjacca ABYX Pa3JIMYHbIX TUIIOB HOCUTENIEH
3apsijia — AJIEKTPOHOB U JIBIPOK, YTO CBSI3aHO CO CBOWCTBAMH IOJTyTIPOBOJHUKA
(TrepMaHUs MM KPEMHHSI, IPUMEHSIEMBIX ISl H3TOTOBJICHUS 3TUX MTPUOOPOB) TPH
BBOJIE B HET'O MPUMECHOI0 MaTepuaia. B 3aBUCUMOCTH OT mopsiaKa yepeoBaHus
oOracteli ¢ ABIPOYHOH (p) U ANEKTPOHHOM (1) 3JIEKTPONPOBOJHOCTAMH, 20
00pa3yIoLIMX p-N NePEeX0/Ibl, Pa3IN4al0T TPAH3UCTOPHI IBYX THIIOB

[TapameTpel TpPaH3UCTOPOB:

1. MakcumanbHasi MOIIIHOCTh pacceMBaeMasi Ha KOJUIEKTOPHOM MEPEXO0/ie.

2. MakcuManbpHO JOMyCTUMOE 00paTHOE HaNpsKEHUE MEXIY KOJUIEKTOpOM U 0azoi
TpaH3UCTOpAa.

3. MakcuMaabHO IOMyCTUMOE 00pAaTHOE HAIPSKEHUE HA IMUTTEPHOM TEPEX0/Ie

4. MakcuManbHO J0MYCTUMBII TOK KOJIEKTOpa

MukpocxemMa- MUKPO3JIEKTPOHHOE U3/IEIHeE, BHIOIHIIOMIEE (PYHKIUIO IpeoOpa3oBaHus,
00paboTKu curHazia u (Win) HakaruBas UH(GOpMaLMK U UMEIOLIEe BHICOKYIO MNIOTHOCTh
YIAaKOBKH AJIEKTPUUYECKU COEIMHEHHBIX 3JIEMEHTOB (MJIM 3JIEMEHTOB U KOMIIOHEHTOB) U (UJIH)
KpHUCTAJIJIOB, KOTOPBIE C TOYKU 3pEHUs TPeOOBAHUN K UCIIBITAHUAM , IPUEMKE, TOCTaBKU U
JKCIUTyaTalluy PaCCMaTPUBAETCA KAK €UHOE LIEIIOE.
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Puc.3 [IpousBecTy MOHTaX CXEMbI «Y CUIIUTENIBHOTO YCTPONUCTBAY

[Toctpouth 3 cxeMbl «Y CUITUTENBHOTO YCTPOUCTBA» HA TPAH3UCTOPAX.
J151s mocTpoeHus MOTyIPOBOJIHUKOBBIX YCHIIUTENEH B KaUeCTBE YIPABIISIIOIINX YCTPOUCTB

HCIIONB3YIOT MOIYIPOBOJIHUKOBBIE TPUOABI (TPAH3UCTOPHI), U3TOTOBJISIEMBIE U3 TePMAHUS
WJIA KPEMHUS C COOTBETCTBYIOLIUMHU IIPUMECSIMU.
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TpaHSI/ICTOpBI MOT'YT BKJIIOYATBCA B YCHIIUTCIIBHBIC CXCMBI TPEMSA Pa3JIMYHbBIMHA CHOCO6aMI/I, C
O6H_II/IM KOJUICKTOPOM U O6H_[I/IM SMUTTCPOM.

Cxema ycunurens ¢ o01eit 6a3oil.

Cxema noynpoBOJIHUKOBOIO YCHIIUTENA ¢ 001l 02301 COOTBETCTBYET PEIKO
MIPUMEHSIEMO B aBTOMATHUKE CXEME 3JIEKTPOHHOTO YCHIIUTENS ¢ 001el ceTkoi. B aTux
YCUIIMTENSAX 3JIEKTPO/ 6a3bl ABISIETCS OOIMM JUTs BXOJa U BbIXoJ1a 1emneil. Berxoanoe
HanpsbkeHue HaxoauTes B (paze ¢ BxonHbIM. KoadduuneHT ycuiaeHus no Toky MeHble
€/IMHUILIBI, a IO HAMPSKEHUIO MHOTO OO0JIbIIE €AMHUIBL. Y CUIIMTENH, IIOCTPOCHHBIE IO TAKOMY
MPUHIUILY, UCIIOJB3YIOT B KAYECTBE BXOJAHOI0 Kacka/ia 110 OTHOUIEHHUIO K IIPe00pa3oBaTeto ¢
HU3KHUM BBIXOJHBIM COIPOTHBIICHUEM.

2 cxema YCUIIUTCIIA C O6IJ_II/IM KOJIJICKTOPOM.

Cxema noJIynpoBOIHUKOBOI'O YCHIIUTEIIS C OOLIUM KOJJIEKTOPOM K03(h(PULIMEHT ycusaeHus no
TOKY Ha MHOT'O 0onble CAWHUIEI, a I10 HAIMPSA)KCHUIO — MCHBIIC CIMHUIIBI. PGSI/ICTOpBI Rln
R2 cocraBnsior aenuTens HapsHKEHUs, C KOTOPOIO CHUMAETCs HAIIPSDKEHNUE CMEILICHNUS.
yCI/IJ’II/ITeJ'II/I, IMOCTPOCHHBIC 1O TaKoOH CXEME, IPUMCHAIOT B KAUCCTBC IICPBOTO KacKaga
YCUJICHUS JJIs1 COrTIAaCOBAaHUS BKIIIOUEHHSI TPeoOpa3oBaTesi ¢ BBICOKOOMHBIM BBIXO0M MJIH B
KauecTBE BBIXOJIHOTO Kackaja npu paboTe ¢ HU3KOOMHON Harpy3koil.

3 cxeMa yCHINTENs ¢ OOLUM SMUTTEPOM.

CxeMa MoTynpoBOTHUKOBOTO YCHIIUTENS € 00IIei 6a30i1 COOTBETCTBYET PEAKO
MPUMEHSIEeMON B aBTOMATHUKE CXEME JIEKTPOHHOTO YCUIIUTENS ¢ 001eit ceTkoil. B aTux
YCUJIUTEISIX AJIEKTPOoJT 6a3bl ABIsIETCS OOLIMM JUIsl BXO/A U BbIXoja Leneil. BeixoaHoe
HampsbkeHue HaxoauTes B (paze ¢ BxonHbIM. KoadduimeHT ycuiaeHus mo TOKy MEHbIIe
CAWHUIEIL, a 10 HAITPSAXKCHUIO MHOT'O 0oJIblIe CANHHUIIBI. yCI/IJ'II/ITeJ'II/I, IMIOCTPOCHHBIC 110 TAKOMY
MIPUHIIMITY, UCTIONB3YIOT B KAUeCTBE BXOJHOTO KacKaja Mo OTHOLIEHUIO K MTPeoOpa3oBaTeio C
HHU3KHUM BLIXOAHBIM COIIPOTHUBJICHUEM.
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Brimonaxeno MpaBHUJIBHO OJHO 3aJaHUC U3 TPCX:

1. Co31aTh 3JIEKTPUUECKYIO TPUHIMIHAIBHYIO CXeMY «Y CUIIUTEIb)

2.Hepe‘{I/ICJII/ITB pPaaruoaACTaIN U UX MMapaMETPhl IPUMCHACMBIC IIPU U3TOTOBJICHUN I[aHHOfI
CXEMBbI.

[103. O603Hau.. HaumeHnoBaHue Kou. [Tpumeuanue
IIT.
C Konnencarop 2
DJIEKTPOJIUTUYECKUN

0,1mxd (104)

10 MmxpX16B
100 mxpX16B 1
R Pesucrop 2

MJIT 0,25 100kOM

3,3 kOM 1
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20M 1
U BBIXO 12B nepemeHHOr0O 1
HanpsHKEHUS
[P Pazpem 1
Muxkpocxema K174YH19 1
(TZA2030)

HeiicTBue KOHAeHCAaTOPA B cxeMe (puiIbTPa CBOJIUTCS K TOMY, YTO, IIYHTUPYS
COIIPOTHBIIEHUE HATPY3KH, OH MPOIMYCKAET uepe3 cedst HeOOIbIIYIO JOTI0 TEpeMEHHON
COCTaBJISOLIEH BBIIPSIMIIEHHOTO TOKA, TaK KaK COMPOTUBJICHUE KOHIEHCATOPA CTPEMSITCS
BBI6p3.TB SHAYUTCJIbHO MCHBIIIC HAI'PY304YHOI'0 COMMPOTUBJICHUA . I[JIH IIOCTOAHHOI'O TOKa
COTPOTUBIIEHUE OECKOHEYHO BEIMKO, TO3TOMY MOCTOSHHAS COCTABJISAIONIAs BHITPSIMICHHOTO
TOKa MMPOXOAUT B OCHOBHOM Y€PE3 COMPOTUBIICHUE HATPY3KHU.

[TapaMeTpsl KOHIEHCATOPOB

1. ConpoTuBieHe U30IAUN KOHIEHCATOpa ONPEIEISIETCS CBOMCTBAMU IUAIEKTPUKA U
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KOHCTPYKIIMOHHBIMU OCOOEHHOCTSIMU KOH/IEHCATOPA.

. HacToTHas 3aBUCUMOCTD KOHACHCATOPA PCAKTUBHOT'O COIIPOTUBJICHHUA KOHACHCATOPA

OTpeeNsAeTCcsl CBOMCTBAMU HCIIOJIb3YEMOT0 IUAIEKTPUKA U KOHCTPYKLHEH
KOHJIEHCATOopa.

. DIeKTpuuecKasi MpOYHOCTh KOHAEHCATOPA XapaKTePU3yeT 3aBUCUMOCTb HalpsKEHUS,

MIPUIIOKEHHOTO K €ro 3a)KMMaM, OT BpEMEHHU, B TEYEHUU KOTOPOT0 HE MPOU30MAET
po0os.

. Hagexxnocth KOHACHCATOpa ONPCACIACTCA BCIIMYMHOM MHTCHCUBHOCTH OTKA30B Ha 1

Y pabOThI IPU HOPMAJIBHBIX YCIOBHSIX.

. CTaOUIBLHOCTD KOHACHCATOPOB XapaKTCPU3YCTCA CTCIICHBIO U3BMCHCHUA TAKUX

apaMeTpoB, Kak eMKOCTb, JOOPOTHOCTb, CONIPOTHUBIIEHUE U30JISLIUU O]
BO3/ICHCTBUEM TEMIIEPATyPbl, BIAKHOCTH, aTMOC(HEPHOTO JIaBICHUS, MEXaHUYECKUX
YCUIIH.

. JlomycTuMOe MakCUMaIbHOE HANPSKEHUE.

. HoMnHanpHas BelMunHa EMKOCTH U KJIACC TOYHOCTH.

. CoOcTBeHHAss MHAYKTUBHOCTh KOHECHCATOPA.

. JlomycTrMble 3Ha4YE€HHsI TEMIIEPATYPBI OKPYIKAFOIIEH CPE/ibl, BIIAXKHOCTH, YAAPHBIX

Meperpy30K, BUOPALIMOHHBIX TEPETPY30K.
["abaputh! 1 Bec KOHAEHCATOPA.

Pe3ucrop npennazHadaercs Al CO3JaHUsS B AIEKTPUUECKOM LENU 3aJJaHHON BEJIMYHHBI
conpotusiieHus. OH UCIIONIB3YETCS B KAUECTBE PA3IMYHbIX HArPy30K, IOIVIOTUTENEH,
JeJIUTENEH, FIIEMEHTOB (PUIIBTPOB, UTYHTOB, B LIETIAX ()OPMUPOBAHUS UMITYJIHCOB.

ITapameTtpsbl

. HomuHanpHOM BETMYMHON COMPOTHUBIIEHUS HA3bIBAIOT YKA3bIBAEMOE HA PE3UCTOPE

3HaYEHUE (YUCIIOM, UITU KOJIOM) CONPOTHUBIICHHUS, SBISIOLIEECS CPEIHUM ISl TAaHHOM
COBOKYITHOCTH.

. HomMuHaapHOM MOIITHOCTBIO pacceiaHrd Ha3bIBAIOT MAKCUMAJIBHO JOITYCTHUMYIO

MOIIIHOCTb, KOTOPOE PE3UCTOP MOKET PacCeuBaTh PU HEMPEPHIBHON AIIEKTPUUECKON
Harpy3Ke U 3aJJaHHOW TEMIIEpaType OKpY KaroIlel Cpeibl, HE U3MEHs IapaMeTPOB
CBBIILIE HOPM, YCTAHOBJIEHHBIX TEXHUYECKUMU YCIOBUSIMH.

. 9HeKTquCCKOﬁ MMPOYHOCTBIO PC3UCTOPA HA3BIBAIOT MPCACIBHOC pa60qee

HaInpspKeHUe, KOTOPOe PU HOPMaJIbHBIX YCIOBUAX SKCIUTyaTallud KPaTKOBPEMEHHO
MIPUKIIAABIBACTCS K BBIBOAAM pe3rcTopa 0e3 HapyleHHs ero paboTocnocoOHOCTH.

. TemnepatypHbIif KO3((HULUEHT CONTPOTUBICHUS
. YpoBeHb COOCTBEHHBIX IIIyMOB PE3UCTOPA OMPEAEISAeTCs IePEMEHHbBIM

OJICKTPUYCCKUM HAIIPAKCHHUEM Ha €TI0 3aKMMaX BCIICACTBUC TCIIJIOBOI'O U3SMCHCHUS
00BbEeMHOM KOHLOCHTPALUHU 3JICKTPOHOB B €TI0 ITPOBOJAIICM 3JICMCHTC.

. Koappunment nanpsixkeHus: XxapakTepu3yeT HETMHEUHYIO 3aBUCUMOCTD BEIMYUHBI

COIIPOTUBJICHHUA PE3UCTOPA OT NPHUIJIOKCHHOI'O HAIIPSAXKCHU A, ITPOSABIIAIOIIYIOCA B
HEMCTAJUIMYCCKUX MPOBOAAINIUX DJICMCHTAX.

. CTaOUIBLHOCTD PE3UCTOPOB XAPAKTCPU3YCTCA NUSMCHCHUCM BCIIMYUHBI COIIPOTUBJICHUA

B pe3yJIbTaTe BIMSHUS KaK BHEIIHUX (BJIQKHOCTH, TEMIIEPATYPHI), TAaK U BHYTPEHHUX
(pu3MKO-XUMHUYECKHE TPOIIECCHI B IPOBOAAIIEM ClIo€) (haKTOPOB. DT U3MEHEHUS
MOTYT OBITh KaK 0OPaTHMBIMU (BOCCTAaHABIMBAIOTCS MPH MPEKPAIICHAH JCHCTBHUS
BO30Yy KAaromiero pakropa), Tak U HEOOpaTUMBIMH (HE BOCCTAHABIMBAIOTCS).
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8. JlomycTrMO€e OTKJIOHEHHE BEIUUMHBI COIPOTUBIICHNUS OT HOMHUHAJIbHOM

9. Ctapenue pe3ucTOpoB XapaKTEpPU3yeTCsl U3MEHEHHEM BEJIMYUHBI COPOTUBIICHHS
pe3UCTOpa OT BPEMEHHU M MPOMCXOUT KaK MPH XPaHSHHUH, TAK U TIPU IKCILTyaTaIlHH.
ITosnHOE CONPOTUBIIEHHE HETPOBOJIOYHOIO PE3UCTOPA 3aBUCUT OT YaCTOTHI U HOCUT
KOMIUIEKCHBIN XapakTtep. [lonmycTumMoe MakCHUMaabHOE HAapsKEHUE.

10. bunonsipHbIi TPaH3UCTOP — 3TO NEKTPOIIPE0Opa3z0BaTENb MOTYTIPOBOHUKOBBIN
puoOOp C ABYMs p-n MEPEX0AaMH B TPEMs BBIBOJAMU (IMUTTEpA, Oa3bl U
KOJIJICKTOPA), MPUTOIHBIN AJIS YCHUIIEHUS] MOIHOCTH. TepMuH "OUIONISpHbII" TOBOPUT
0 HaJM4YMU B TPAH3UCTOPAX JAHHOTO Kjacca ABYX Pa3JIMYHbIX TUIIOB HOCUTENIEH
3apsijia — AJIEKTPOHOB U JIBIPOK, YTO CBSI3aHO CO CBOWCTBAMH IOJTyTIPOBOJHUKA
(TrepMaHUs MM KPEMHHSI, IPUMEHSIEMBIX ISl H3TOTOBJICHUS 3TUX MTPUOOPOB) TPH
BBOJIE B HET'O MPUMECHOI0 MaTepuaia. B 3aBUCUMOCTH OT mopsiaKa yepeoBaHus
oOracteli ¢ ABIPOYHOH (p) U ANEKTPOHHOM (1) 3JIEKTPONPOBOJHOCTAMH, 20
00pa3yIoLIMX p-N NePEeX0/Ibl, Pa3IN4al0T TPAH3UCTOPHI IBYX THIIOB

[TapameTpel TpPaH3UCTOPOB:

1. MakcumanbHasi MOIIIHOCTh pacceMBaeMasi Ha KOJUIEKTOPHOM MEPEXO0/ie.

2. MakcuManbpHO JOMyCTUMOE 00paTHOE HaNpsKEHUE MEXIY KOJUIEKTOpOM U 0azoi
TpaH3UCTOpAa.

3. MakcuMaabHO IOMyCTUMOE 00pAaTHOE HAIPSKEHUE HA IMUTTEPHOM TEPEX0/Ie

4. MakcuManbHO J0MYCTUMBII TOK KOJIEKTOpa

MukpocxemMa- MUKPO3JIEKTPOHHOE U3/IEIHeE, BHIOIHIIOMIEE (PYHKIUIO IpeoOpa3oBaHus,
00paboTKu curHazia u (Win) HakaruBas UH(GOpMaLMK U UMEIOLIEe BHICOKYIO MNIOTHOCTh
YIAaKOBKH AJIEKTPUUYECKU COEIMHEHHBIX 3JIEMEHTOB (MJIM 3JIEMEHTOB U KOMIIOHEHTOB) U (UJIH)
KpHUCTAJIJIOB, KOTOPBIE C TOYKU 3pEHUs TPeOOBAHUN K UCIIBITAHUAM , IPUEMKE, TOCTaBKU U
JKCIUTyaTalluy PaCCMaTPUBAETCA KAK €UHOE LIEIIOE.
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Puc.3 [IpousBecTy MOHTaX CXEMbI «Y CUIIUTENIBHOTO YCTPONUCTBAY

[Toctpouth 3 cxeMbl «Y CUITUTENBHOTO YCTPOUCTBA» HA TPAH3UCTOPAX.
J151s mocTpoeHus MOTyIPOBOJIHUKOBBIX YCHIIUTENEH B KaUeCTBE YIPABIISIIOIINX YCTPOUCTB

HCIIONB3YIOT MOIYIPOBOJIHUKOBBIE TPUOABI (TPAH3UCTOPHI), U3TOTOBJISIEMBIE U3 TePMAHUS
WJIA KPEMHUS C COOTBETCTBYIOLIUMHU IIPUMECSIMU.
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TpaHSI/ICTOpBI MOT'YT BKJIIOYATBCA B YCHIIUTCIIBHBIC CXCMBI TPEMSA Pa3JIMYHbBIMHA CHOCO6aMI/I, C
O6H_II/IM KOJUICKTOPOM U O6H_[I/IM SMUTTCPOM.

Cxema ycunurens ¢ o01eit 6a3oil.

Cxema noynpoBOJIHUKOBOIO YCHIIUTENA ¢ 001l 02301 COOTBETCTBYET PEIKO
MIPUMEHSIEMO B aBTOMATHUKE CXEME 3JIEKTPOHHOTO YCHIIUTENS ¢ 001el ceTkoi. B aTux
YCUIIMTENSAX 3JIEKTPO/ 6a3bl ABISIETCS OOIMM JUTs BXOJa U BbIXoJ1a 1emneil. Berxoanoe
HanpsbkeHue HaxoauTes B (paze ¢ BxonHbIM. KoadduuneHT ycuiaeHus no Toky MeHble
€/IMHUILIBI, a IO HAMPSKEHUIO MHOTO OO0JIbIIE €AMHUIBL. Y CUIIMTENH, IIOCTPOCHHBIE IO TAKOMY
MPUHIUILY, UCIIOJB3YIOT B KAYECTBE BXOJAHOI0 Kacka/ia 110 OTHOUIEHHUIO K IIPe00pa3oBaTeto ¢
HU3KHUM BBIXOJHBIM COIPOTHBIICHUEM.

2 cxema YCUIIUTCIIA C O6IJ_II/IM KOJIJICKTOPOM.

Cxema noJIynpoBOIHUKOBOI'O YCHIIUTEIIS C OOLIUM KOJJIEKTOPOM K03(h(PULIMEHT ycusaeHus no
TOKY Ha MHOT'O 0onble CAWHUIEI, a I10 HAIMPSA)KCHUIO — MCHBIIC CIMHUIIBI. PGSI/ICTOpBI Rln
R2 cocraBnsior aenuTens HapsHKEHUs, C KOTOPOIO CHUMAETCs HAIIPSDKEHNUE CMEILICHNUS.
yCI/IJ’II/ITeJ'II/I, IMOCTPOCHHBIC 1O TaKoOH CXEME, IPUMCHAIOT B KAUCCTBC IICPBOTO KacKaga
YCUJICHUS JJIs1 COrTIAaCOBAaHUS BKIIIOUEHHSI TPeoOpa3oBaTesi ¢ BBICOKOOMHBIM BBIXO0M MJIH B
KauecTBE BBIXOJIHOTO Kackaja npu paboTe ¢ HU3KOOMHON Harpy3koil.

3 cxeMa yCHINTENs ¢ OOLUM SMUTTEPOM.

CxeMa MoTynpoBOTHUKOBOTO YCHIIUTENS € 00IIei 6a30i1 COOTBETCTBYET PEAKO
MPUMEHSIEeMON B aBTOMATHUKE CXEME JIEKTPOHHOTO YCUIIUTENS ¢ 001eit ceTkoil. B aTux
YCUJIUTEISIX AJIEKTPOoJT 6a3bl ABIsIETCS OOLIMM JUIsl BXO/A U BbIXoja Leneil. BeixoaHoe
HampsbkeHue HaxoauTes B (paze ¢ BxonHbIM. KoadduimeHT ycuiaeHus mo TOKy MEHbIIe
CAWHUIEIL, a 10 HAITPSAXKCHUIO MHOT'O 0oJIblIe CANHHUIIBI. yCI/IJ'II/ITeJ'II/I, IMIOCTPOCHHBIC 110 TAKOMY
MIPUHIIMITY, UCTIONB3YIOT B KAUeCTBE BXOJHOTO KacKaja Mo OTHOLIEHUIO K MTPeoOpa3oBaTeio C
HHU3KHUM BLIXOAHBIM COIIPOTHUBJICHUEM.
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Brimonaxeno MpaBHUJIBHO OJHO 3aJaHUC U3 TPCX:

1. Co31aTh 3JIEKTPUUECKYIO TPUHIMIHAIBHYIO CXeMY «Y CUIIUTEIb)

2.Hepe‘{I/ICJII/ITB pPaaruoaACTaIN U UX MMapaMETPhl IPUMCHACMBIC IIPU U3TOTOBJICHUN I[aHHOfI
CXEMBbI.

[103. O603Hau.. HaumeHnoBaHue Kou. [Tpumeuanue
IIT.
C Konnencarop 2
DJIEKTPOJIUTUYECKUN

0,1mxd (104)

10 MmxpX16B
100 mxpX16B 1
R Pesucrop 2

MJIT 0,25 100kOM

3,3 kOM 1
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20M 1
U BBIXO 12B nepemeHHOr0O 1
HanpsHKEHUS
[P Pazpem 1
Muxkpocxema K174YH19 1
(TZA2030)

HeiicTBue KOHAeHCAaTOPA B cxeMe (puiIbTPa CBOJIUTCS K TOMY, YTO, IIYHTUPYS
COIIPOTHBIIEHUE HATPY3KH, OH MPOIMYCKAET uepe3 cedst HeOOIbIIYIO JOTI0 TEpeMEHHON
COCTaBJISOLIEH BBIIPSIMIIEHHOTO TOKA, TaK KaK COMPOTUBJICHUE KOHIEHCATOPA CTPEMSITCS
BBI6p3.TB SHAYUTCJIbHO MCHBIIIC HAI'PY304YHOI'0 COMMPOTUBJICHUA . I[JIH IIOCTOAHHOI'O TOKa
COTPOTUBIIEHUE OECKOHEYHO BEIMKO, TO3TOMY MOCTOSHHAS COCTABJISAIONIAs BHITPSIMICHHOTO
TOKa MMPOXOAUT B OCHOBHOM Y€PE3 COMPOTUBIICHUE HATPY3KHU.

[TapaMeTpsl KOHIEHCATOPOB

1. ConpoTuBieHe U30IAUN KOHIEHCATOpa ONPEIEISIETCS CBOMCTBAMU IUAIEKTPUKA U
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10.

KOHCTPYKIIMOHHBIMU OCOOEHHOCTSIMU KOH/IEHCATOPA.

. HacToTHas 3aBUCUMOCTD KOHACHCATOPA PCAKTUBHOT'O COIIPOTUBJICHHUA KOHACHCATOPA

OTpeeNsAeTCcsl CBOMCTBAMU HCIIOJIb3YEMOT0 IUAIEKTPUKA U KOHCTPYKLHEH
KOHJIEHCATOopa.

. DIeKTpuuecKasi MpOYHOCTh KOHAEHCATOPA XapaKTePU3yeT 3aBUCUMOCTb HalpsKEHUS,

MIPUIIOKEHHOTO K €ro 3a)KMMaM, OT BpEMEHHU, B TEYEHUU KOTOPOT0 HE MPOU30MAET
po0os.

. Hagexxnocth KOHACHCATOpa ONPCACIACTCA BCIIMYMHOM MHTCHCUBHOCTH OTKA30B Ha 1

Y pabOThI IPU HOPMAJIBHBIX YCIOBHSIX.

. CTaOUIBLHOCTD KOHACHCATOPOB XapaKTCPU3YCTCA CTCIICHBIO U3BMCHCHUA TAKUX

apaMeTpoB, Kak eMKOCTb, JOOPOTHOCTb, CONIPOTHUBIIEHUE U30JISLIUU O]
BO3/ICHCTBUEM TEMIIEPATyPbl, BIAKHOCTH, aTMOC(HEPHOTO JIaBICHUS, MEXaHUYECKUX
YCUIIH.

. JlomycTuMOe MakCUMaIbHOE HANPSKEHUE.

. HoMnHanpHas BelMunHa EMKOCTH U KJIACC TOYHOCTH.

. CoOcTBeHHAss MHAYKTUBHOCTh KOHECHCATOPA.

. JlomycTrMble 3Ha4YE€HHsI TEMIIEPATYPBI OKPYIKAFOIIEH CPE/ibl, BIIAXKHOCTH, YAAPHBIX

Meperpy30K, BUOPALIMOHHBIX TEPETPY30K.
["abaputh! 1 Bec KOHAEHCATOPA.

Pe3ucrop npennazHadaercs Al CO3JaHUsS B AIEKTPUUECKOM LENU 3aJJaHHON BEJIMYHHBI
conpotusiieHus. OH UCIIONIB3YETCS B KAUECTBE PA3IMYHbIX HArPy30K, IOIVIOTUTENEH,
JeJIUTENEH, FIIEMEHTOB (PUIIBTPOB, UTYHTOB, B LIETIAX ()OPMUPOBAHUS UMITYJIHCOB.

ITapameTtpsbl

. HomuHanpHOM BETMYMHON COMPOTHUBIIEHUS HA3bIBAIOT YKA3bIBAEMOE HA PE3UCTOPE

3HaYEHUE (YUCIIOM, UITU KOJIOM) CONPOTHUBIICHHUS, SBISIOLIEECS CPEIHUM ISl TAaHHOM
COBOKYITHOCTH.

. HomMuHaapHOM MOIITHOCTBIO pacceiaHrd Ha3bIBAIOT MAKCUMAJIBHO JOITYCTHUMYIO

MOIIIHOCTb, KOTOPOE PE3UCTOP MOKET PacCeuBaTh PU HEMPEPHIBHON AIIEKTPUUECKON
Harpy3Ke U 3aJJaHHOW TEMIIEpaType OKpY KaroIlel Cpeibl, HE U3MEHs IapaMeTPOB
CBBIILIE HOPM, YCTAHOBJIEHHBIX TEXHUYECKUMU YCIOBUSIMH.

. 9HeKTquCCKOﬁ MMPOYHOCTBIO PC3UCTOPA HA3BIBAIOT MPCACIBHOC pa60qee

HaInpspKeHUe, KOTOPOe PU HOPMaJIbHBIX YCIOBUAX SKCIUTyaTallud KPaTKOBPEMEHHO
MIPUKIIAABIBACTCS K BBIBOAAM pe3rcTopa 0e3 HapyleHHs ero paboTocnocoOHOCTH.

. TemnepatypHbIif KO3((HULUEHT CONTPOTUBICHUS
. YpoBeHb COOCTBEHHBIX IIIyMOB PE3UCTOPA OMPEAEISAeTCs IePEMEHHbBIM

OJICKTPUYCCKUM HAIIPAKCHHUEM Ha €TI0 3aKMMaX BCIICACTBUC TCIIJIOBOI'O U3SMCHCHUS
00BbEeMHOM KOHLOCHTPALUHU 3JICKTPOHOB B €TI0 ITPOBOJAIICM 3JICMCHTC.

. Koappunment nanpsixkeHus: XxapakTepu3yeT HETMHEUHYIO 3aBUCUMOCTD BEIMYUHBI

COIIPOTUBJICHHUA PE3UCTOPA OT NPHUIJIOKCHHOI'O HAIIPSAXKCHU A, ITPOSABIIAIOIIYIOCA B
HEMCTAJUIMYCCKUX MPOBOAAINIUX DJICMCHTAX.

. CTaOUIBLHOCTD PE3UCTOPOB XAPAKTCPU3YCTCA NUSMCHCHUCM BCIIMYUHBI COIIPOTUBJICHUA

B pe3yJIbTaTe BIMSHUS KaK BHEIIHUX (BJIQKHOCTH, TEMIIEPATYPHI), TAaK U BHYTPEHHUX
(pu3MKO-XUMHUYECKHE TPOIIECCHI B IPOBOAAIIEM ClIo€) (haKTOPOB. DT U3MEHEHUS
MOTYT OBITh KaK 0OPaTHMBIMU (BOCCTAaHABIMBAIOTCS MPH MPEKPAIICHAH JCHCTBHUS
BO30Yy KAaromiero pakropa), Tak U HEOOpaTUMBIMH (HE BOCCTAHABIMBAIOTCS).
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8. JlomycTrMO€e OTKJIOHEHHE BEIUUMHBI COIPOTUBIICHNUS OT HOMHUHAJIbHOM

9. Ctapenue pe3ucTOpoB XapaKTEpPU3yeTCsl U3MEHEHHEM BEJIMYUHBI COPOTUBIICHHS
pe3UCTOpa OT BPEMEHHU M MPOMCXOUT KaK MPH XPaHSHHUH, TAK U TIPU IKCILTyaTaIlHH.
ITosnHOE CONPOTUBIIEHHE HETPOBOJIOYHOIO PE3UCTOPA 3aBUCUT OT YaCTOTHI U HOCUT
KOMIUIEKCHBIN XapakTtep. [lonmycTumMoe MakCHUMaabHOE HAapsKEHUE.

10. bunonsipHbIi TPaH3UCTOP — 3TO NEKTPOIIPE0Opa3z0BaTENb MOTYTIPOBOHUKOBBIN
puoOOp C ABYMs p-n MEPEX0AaMH B TPEMs BBIBOJAMU (IMUTTEpA, Oa3bl U
KOJIJICKTOPA), MPUTOIHBIN AJIS YCHUIIEHUS] MOIHOCTH. TepMuH "OUIONISpHbII" TOBOPUT
0 HaJM4YMU B TPAH3UCTOPAX JAHHOTO Kjacca ABYX Pa3JIMYHbIX TUIIOB HOCUTENIEH
3apsijia — AJIEKTPOHOB U JIBIPOK, YTO CBSI3aHO CO CBOWCTBAMH IOJTyTIPOBOJHUKA
(TrepMaHUs MM KPEMHHSI, IPUMEHSIEMBIX ISl H3TOTOBJICHUS 3TUX MTPUOOPOB) TPH
BBOJIE B HET'O MPUMECHOI0 MaTepuaia. B 3aBUCUMOCTH OT mopsiaKa yepeoBaHus
oOracteli ¢ ABIPOYHOH (p) U ANEKTPOHHOM (1) 3JIEKTPONPOBOJHOCTAMH, 20
00pa3yIoLIMX p-N NePEeX0/Ibl, Pa3IN4al0T TPAH3UCTOPHI IBYX THIIOB

[TapameTpel TpPaH3UCTOPOB:

1. MakcumanbHasi MOIIIHOCTh pacceMBaeMasi Ha KOJUIEKTOPHOM MEPEXO0/ie.

2. MakcuManbpHO JOMyCTUMOE 00paTHOE HaNpsKEHUE MEXIY KOJUIEKTOpOM U 0azoi
TpaH3UCTOpAa.

3. MakcuMaabHO IOMyCTUMOE 00pAaTHOE HAIPSKEHUE HA IMUTTEPHOM TEPEX0/Ie

4. MakcuManbHO J0MYCTUMBII TOK KOJIEKTOpa

MukpocxemMa- MUKPO3JIEKTPOHHOE U3/IEIHeE, BHIOIHIIOMIEE (PYHKIUIO IpeoOpa3oBaHus,
00paboTKu curHazia u (Win) HakaruBas UH(GOpMaLMK U UMEIOLIEe BHICOKYIO MNIOTHOCTh
YIAaKOBKH AJIEKTPUUYECKU COEIMHEHHBIX 3JIEMEHTOB (MJIM 3JIEMEHTOB U KOMIIOHEHTOB) U (UJIH)
KpHUCTAJIJIOB, KOTOPBIE C TOYKU 3pEHUs TPeOOBAHUN K UCIIBITAHUAM , IPUEMKE, TOCTaBKU U
JKCIUTyaTalluy PaCCMaTPUBAETCA KAK €UHOE LIEIIOE.
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Puc.3 [IpousBecTy MOHTaX CXEMbI «Y CUIIUTENIBHOTO YCTPONUCTBAY

[Toctpouth 3 cxeMbl «Y CUITUTENBHOTO YCTPOUCTBA» HA TPAH3UCTOPAX.
J151s mocTpoeHus MOTyIPOBOJIHUKOBBIX YCHIIUTENEH B KaUeCTBE YIPABIISIIOIINX YCTPOUCTB

HCIIONB3YIOT MOIYIPOBOJIHUKOBBIE TPUOABI (TPAH3UCTOPHI), U3TOTOBJISIEMBIE U3 TePMAHUS
WJIA KPEMHUS C COOTBETCTBYIOLIUMHU IIPUMECSIMU.
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TpaHSI/ICTOpBI MOT'YT BKJIIOYATBCA B YCHIIUTCIIBHBIC CXCMBI TPEMSA Pa3JIMYHbBIMHA CHOCO6aMI/I, C
O6H_II/IM KOJUICKTOPOM U O6H_[I/IM SMUTTCPOM.

Cxema ycunurens ¢ o01eit 6a3oil.

Cxema noynpoBOJIHUKOBOIO YCHIIUTENA ¢ 001l 02301 COOTBETCTBYET PEIKO
MIPUMEHSIEMO B aBTOMATHUKE CXEME 3JIEKTPOHHOTO YCHIIUTENS ¢ 001el ceTkoi. B aTux
YCUIIMTENSAX 3JIEKTPO/ 6a3bl ABISIETCS OOIMM JUTs BXOJa U BbIXoJ1a 1emneil. Berxoanoe
HanpsbkeHue HaxoauTes B (paze ¢ BxonHbIM. KoadduuneHT ycuiaeHus no Toky MeHble
€/IMHUILIBI, a IO HAMPSKEHUIO MHOTO OO0JIbIIE €AMHUIBL. Y CUIIMTENH, IIOCTPOCHHBIE IO TAKOMY
MPUHIUILY, UCIIOJB3YIOT B KAYECTBE BXOJAHOI0 Kacka/ia 110 OTHOUIEHHUIO K IIPe00pa3oBaTeto ¢
HU3KHUM BBIXOJHBIM COIPOTHBIICHUEM.

2 cxema YCUIIUTCIIA C O6IJ_II/IM KOJIJICKTOPOM.

Cxema noJIynpoBOIHUKOBOI'O YCHIIUTEIIS C OOLIUM KOJJIEKTOPOM K03(h(PULIMEHT ycusaeHus no
TOKY Ha MHOT'O 0onble CAWHUIEI, a I10 HAIMPSA)KCHUIO — MCHBIIC CIMHUIIBI. PGSI/ICTOpBI Rln
R2 cocraBnsior aenuTens HapsHKEHUs, C KOTOPOIO CHUMAETCs HAIIPSDKEHNUE CMEILICHNUS.
yCI/IJ’II/ITeJ'II/I, IMOCTPOCHHBIC 1O TaKoOH CXEME, IPUMCHAIOT B KAUCCTBC IICPBOTO KacKaga
YCUJICHUS JJIs1 COrTIAaCOBAaHUS BKIIIOUEHHSI TPeoOpa3oBaTesi ¢ BBICOKOOMHBIM BBIXO0M MJIH B
KauecTBE BBIXOJIHOTO Kackaja npu paboTe ¢ HU3KOOMHON Harpy3koil.

3 cxeMa yCHINTENs ¢ OOLUM SMUTTEPOM.

CxeMa MoTynpoBOTHUKOBOTO YCHIIUTENS € 00IIei 6a30i1 COOTBETCTBYET PEAKO
MPUMEHSIEeMON B aBTOMATHUKE CXEME JIEKTPOHHOTO YCUIIUTENS ¢ 001eit ceTkoil. B aTux
YCUJIUTEISIX AJIEKTPOoJT 6a3bl ABIsIETCS OOLIMM JUIsl BXO/A U BbIXoja Leneil. BeixoaHoe
HampsbkeHue HaxoauTes B (paze ¢ BxonHbIM. KoadduimeHT ycuiaeHus mo TOKy MEHbIIe
CAWHUIEIL, a 10 HAITPSAXKCHUIO MHOT'O 0oJIblIe CANHHUIIBI. yCI/IJ'II/ITeJ'II/I, IMIOCTPOCHHBIC 110 TAKOMY
MIPUHIIMITY, UCTIONB3YIOT B KAUeCTBE BXOJHOTO KacKaja Mo OTHOLIEHUIO K MTPeoOpa3oBaTeio C
HHU3KHUM BLIXOAHBIM COIIPOTHUBJICHUEM.

Texkymmuiit KOHTpOIb N7

®opma kouTpoJs: [Tucemennsrit ormpoc (Orpoc)
OnmncarenbHas yacth: [IpoBepouHas pabora
3ananue Nel

Pacckazath 0 BU1aX MOHTQKHBIX COSTUHEHUHN: MTAWKOM, KIEMHHUKOM, pe3b00BOE COEAMHEHHUE, C TIOMOIIIBIO

v 19

| Uuua, A9 AYIOAUVHYIU \.41\1.)_)’ ITRUYL Y1 bDal}l\UYl.
neuka |Iloxa3arenu oneHKH
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I[aHa XapaKTCPUCTHKA HC MCHCC JIBYM BHJIaM MOHTAaKa.

Iaiikoii - coequHEHNE TPOBOIOB METOIOM IMAaKKH, SIBJASETCS OJHUM M3 CaMbIX HAJIEKHBIX U
MOYTH HE YCTYyMaeT 1eyioMy nmpoBoAy. [lepBoe, 4To HY>KHO CAeNIaTh — 3TO CHAThH U30JISAIHUIO C
MPOBO/IA, & KOHLIbI OTOJICHHBIX MPOBOAOB COEIUHUTH BMECTE, BTOPOE — MPHU OMOIIH
MoIHoro nasutbHuKa (60-80 BatT) 3amyauTs ux npunoemM. OQuH U3 TPUMEPOB, Te 03
MeTO/1a aiiku He 00OUTHUCK: 1) IpH COeIMHEHUU MHOTOXKUIIBHBIX IPOBOJIOB C MaJIbIM
CEYCHUEM TOKOBEAYIIUX JKHJI, JIIOOOU U3 METOJIOB COCTMHEHHI MPOBOJAOB OyAET HE TaK
HaJIe)KEH KaK METOJI MalKu; 2) COeAMHEHHUS TPOBOOB PA3HOTO CEYEHMS, KaK 3TO
MIPOUCXOINT, ceituac y3Haere. Ha mpoBoj 60JbIero cedeHus, HECKOJIbKUMH BUTKAMH,
HaMaThIBA€TCS MTPOBOJ] MEHBIIIETO CEUCHUsI, HO TIEpe]l ITUM He 3a0yIbTe UX 00Ty IUTh
(TTOKPBITH OJIOBOM), TIOCJIE ATOTO HY>KHO KalUTAIBHO MPOMAATh U 3aU30JIMPOBATH MECTO
COEIMHEHMS IPOBOJIA.

COEJUMHEHMUME ITPOBOJOB KIEMMHHNKOM

B name Bpems, 111 yCKOpPEHUS 3JIEKTPOMOHTAXXKa MPOBOJIKHU, UCIIOIB3YIOT KIEMMHHKH B
MecCTaxX COeIMHEHUH MPOBOIOB. JINYHO 51 COBETYIO BaM pabOTaTh METOIOM MaMKH, TaK KaK
COCTMHCHUS KJIEMMHUKOM KpailHe HEHAACKHBI (BCE 3aBUCUT OT MPUTSKEHUSI BUHTA B
KJIeMMHUKE). XOTs, HaIeXKHOCTh COCTMHEHUS TIPOBOJIOB B KJIEMMHHKAX HUXKE, YEM TPU
COEMHEHUH NAaKOM, HO BPpEMEHH Ha DJIEKTPOMOHTAX TPATUTCA MEHbIIE. SIBHBIM
JOCTOMHCTBOM JaHHOI'O CIIOC00a ABIAETCA BO3MOYKHOCTDh COSANHEHNS MEIHBIX U
AITIOMUHHMEBBIX TTPOBOJIOB, TAK KaK COCTMHEHHE MPOUCXOIUT B JTATYHHBIX TPYyOKax.

PE3bBOBOE COEIMHEHUE

Kaxk MbI YK€ BbISICHHUJIN BBIIIC, CII0CO0 MalKu SABIISICTCSA CAMbIM HaaCKHbIM BUIOM
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COCOMHCHUA ITPOBOJOB. Ho nmeer n HCEOOCTAaTKU — HCJIbHOCTD MOJTYYCHHBIX COGI[HH@HHﬁ. I[J'ISI
TOT0, YTOOBI COEIMHEHUE MOYKHO OBLIIO KaK COCIUHSATH, TaK U Pa3beIUHATh, IPUMEHSETCS,
HaBEPHOE, CaMbIil paCIPOCTPAHEHHBIN CITOCO0 COCTMHEHUS TIPOBOOB. MM siBnsieTcs
Pe3b00BOIA, TO €CTh, C MOMOIIBIO OOJITOB U r'ack.

MaJjieHbKHI COBET: npu p63L6OBOM croco0O¢ He 3a0bIBaliTe nmoyamuiC npoTAruBaTb METU3LI IJI
IJIOTHOI'0 COCAMHCHHA ITPOBOJOB.

C IIOMOLIBIO ITPECCA

Crioco6 ormpeccoBKa MPOUCXOIUT TaK: OTOJICHHBIC KOHIIBI POBOJIOB 3aBOJISATCS B MEAHYIO
WIN QIIOMUHHUEBYIO TPYOKY M 00’)KUMAIOT CHEIMAIbHBIM HHCTPYMEHTOM, IPECC-KIIEIIH.
Juametp TpyOKu moaOupaiTe B 3aBUCUMOCTH OT 0011IeTo ceueHus mpoBoaoB. [Ipocnenure,
I-ITO6IJI npoBOoaa BXOAWJIA IIJIOTHO. Tor,ua HaaACXKHOCTbh COCANHCHUA 6YI[€T Jryqmie.

COEJIJMHEHUE CKPYTKOM

Emie panbiie, ckpyTKka sIBIsIIIaCh CaMbIM PaCIPOCTPAHEHHBIM CIIOCOOOM COETMHEHUS
MIPOBOJIOB MPH JEKTPOMOHTAKE TIPOBOJIKH, O1aroiapsi MpoCTOTE HCIIOTHEHUS, U3
HWHCTPYMEHTA JI0CTaTOYHO ObUIO UMETh naccaTixu. Ho uTo monxenars, CKpyTKa okazanach
HEHAJIC)KHBIM CIIOCOOOM COEIMHEHUE IPOBOIOB. [Ipu HarpeBe, MeX Iy MPOBOJAMU B CKPYTKE
oOpa3yercs 3a30p, COMPOTUBJICHHE KOHTAKTa YBEIIMYMBACTCS, U IPU OOJIBIION HarpysKe
IpoBOAa HAYMHAIOT I'PETHCA U TIO3TOMY OKUCIIAIOTCS, @ KOHTAKT MCXKY NPOBOAAMU B KOHIIC
KOHIOB npomnaaeT. CoriacHo npaBuiaM yCTPOHCTBA 3JIEKTPOYCTAHOBOK, COETUHEHHE
CIOCOOOM CKPYTKH MPH JIEKTPOMOHTAXKE MPOBOIKH 3arpenieHo. HecMoTpst Ha 310, MeTO
CKPYTKOHM TOCTOSIHHO TipuMeHsieTcss. CoeTMHEeHnEe CKPYTKOM MTPOBOJIOB C1A00TOYHBIX IIeTIeH
TIpH COOJTIO/ICHUU HEMHOTHX TPaBWJI, BIOJHE MPUTOAHO. [Ipu CKpyTKe MPOBOIOB HAJIO
caenaTh He 0oJiee YeThIpeX BUTKOB JIPYT ¢ ApyroM. [lpu ckpyTke MeIHOTO ¢ altOMUHUEBBIM
MIPOBOJIOM, MEIHBIN 00s3aTenbHO 3amyauTe. COeUHATH CKPYTKOM BMECTE MOKHO Cpasy
HECKOJIKO ITPOBOJIOB PA3HOTO AMaMeTpa U U3 Pa3HOro MarepHalia, MHOTOKUIbHBIN MPOBOJI C
OJTHOXXWJIBHBIM NPOBOAOM. Hy a CKpyTKy TOHKHMX ITPOBOJIOB JEJIANTE C IIECTHIO BUTKAMH,
3aTeM 3arHUTE CKPYTKY MHOT'O pas3, IUIsl 3TOTO (s JeNlalo 3TO 3aKUTAIKON ) U30JISIUI0
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IIPpOBOAOB CHUMAaNTE HO6OJ'H)HI€, 9TO YBCIWYHUT INIOTHOCTE COCANMHCHUA.

Ceapka sBIISICTCS OJTHUM U3 CAMBIX BEICOKOTIPOM3BOJIUTEIBHBIX M SKOHOMUYHBIX BHJIOB
MEXaHHU3alH 3JIEKTPOMOHTaXHBIX onepauuii [20—21]. CBapkoii Ha3bIBAIOT IPOLIECC
MOJIy4€HHUSI HEPA3bEMHOI'0 COETMHEHUS TBEP/IbIX METAUIOB (a TakKe MeTajljla U MUHEepasa),
OCYILECTBIISIEMBIX 3@ CUET UCTIOIb30BAHMS MEX1YaTOMHBIX CUJI CLICTIICHHUS.
Me:xnyaTOMHOE CLEMJICHHE MOKET IPOUCXOJUTH NP PacIlIaBICHUN METAIIIIOB U
MOCIIEYIOIIEM OCTHIBAaHUM (CBapKa IUIABIIEHHUEM ), & TAKXKE TP CAABIMBAHUN CBAPUBACMBIX
3JIEMEHTOB (cBapka JaBieHueM). CBapka IUIaBIEHUEM UMEET YHUBEPCAIbHOE IPUMEHEHHUE.
OTUM ciocoO0M MOKHO CBapUBATh MPAKTHUYECKHU JTFOObIE METAUTBI U CILIABBI MIPH JIF000M
(dhopme cBapuBaembIx eTaneid. CBapKy JaBleHUEM MPUMEHSIOT MIPEKIE BCETo JUIs
COEIMHEHUS TNIACTUYHBIX METAIIOB — aIOMUHUS, MEIU U HEKOTOPBIX [[pyrux.
DNeKTpOoAyroBasi CBapKa Mojayuniia Haubomplee pacnpoctpanerHue. OHa n3o0pereHa
pycckumu nHxeHepamu benapnocom (1882 r ) u CrnapsiHoBbiM (1888 1.). CBapky mo criocody
Bbenapaoca BBIMOMHSIOT HETIABALIUMCS YTOJIbHBIM WM IPA(QUTOBBIM 3JIEKTPOIOM C
3al0JIHEHUEM CBapOYHOTO I111Ba METAJIJIOM IIABSIIETOCs PUCAJ0YHOr0 NPyTKA.

Pyunas snexTpoayrosas cBapka CTaJy IIUPOKO IPUMEHSETCS IIPU 3JIEKTPOMOHTAKHBIX
paboTax ¥ mpU U3rOTOBICHUH KOHCTPYKIMM JUIsl KpEIJIeHHs! 3JeKTpooOOpyA0BaHUS U
MIPOKJIAJIKU CeTel 3a3eMJICHHUs IIPOBOJIOB U KabeseH.

[Ipu cBapke aIFOMHUHMSA U MEIU LIUPOKO MIPUMEHSIOT apPrOHOAYTOBYIO CBAPKY HEIIABSIIIUMCS
BOJIL()PAMOBBIM DJIEKTPOJOM, a TAKXKE CBAPKY aTOMHHUS aFOoMUCBapKy TaBICHUEM HIIH
XOJIOJTHYIO CBapKy BBHIMOJHSIOT O6e3 HarpeBanus. [Ipy 5ToM HepazbeMHOE COeTMHEHUE
METAJJIOB 32 CYET MCIOJIB30BAHUS MEXYaTOMHBIX CHJI CHEIJIEHUS MOJyYaoT MyTeM
COBMECTHOTO TUIACTHYECKOTO Ne(hOPMUPOBAHUS COeIUHAEMBIX AieMeHTOoB. [loa neficTBuem
CHWJI JABJICHHS TPOUCXOIUT IUIACTHYECKOE TEUEHHE METaslia, MPH KOTOPOM HAYMHAIOT
MPOSIBIATHCS CUJIbI B3aUMOJEHCTBUSA aTOMOB. CBapKy JIaBJIEHUEM B 3JIEKTPOMOHTAXKHBIX
paboTax MPUMEHSIOT 71l COSTMHEHUS ATFOMUHUEBBIX M MEAHBIX IIMH. COeTMHEHHE IITUH
BBITIOJIHSAIOT BHAXJIECTKY. [Ipu coeaMHeHn OTHONIPOBOIOYHBIX KUJI IPOBOJAOB IPUMEHSIIOT
TaK)Ke CBapKy JlaBlieHHEeM BCTHIK. CBapKy JaBJICHUEM IIMH BBITIOIHSIOT C IIOMOIIBIO
THIPOTIPECCa U CIIEIUAIBHOTO HHCTPYMEHTa — Habopa KOHIYKTOPOB U MTyaHCOHOB.
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I[aHa XapaKTCPUCTHKA HC MCHCC UCTBIPLIX BUJIOB MOHTAXKaA.

Iaiikoii - coequHEHNE TPOBOIOB METOIOM IMAaKKH, SIBJASETCS OJHUM M3 CaMbIX HAJIEKHBIX U
MOYTH HE YCTYyMaeT 1eyioMy nmpoBoAy. [lepBoe, 4To HY>KHO CAeNIaTh — 3TO CHAThH U30JISAIHUIO C
MPOBO/IA, & KOHLIbI OTOJICHHBIX MPOBOAOB COEIUHUTH BMECTE, BTOPOE — MPHU OMOIIH
MoIHoro nasutbHuKa (60-80 BatT) 3amyauTs ux npunoemM. OQuH U3 TPUMEPOB, Te 03
MeTO/1a aiiku He 00OUTHUCK: 1) IpH COeIMHEHUU MHOTOXKUIIBHBIX IPOBOJIOB C MaJIbIM
CEYCHUEM TOKOBEAYIIUX JKHJI, JIIOOOU U3 METOJIOB COCTMHEHHI MPOBOJAOB OyAET HE TaK
HaJIe)KEH KaK METOJI MalKu; 2) COeAMHEHHUS TPOBOOB PA3HOTO CEYEHMS, KaK 3TO
MIPOUCXOINT, ceituac y3Haere. Ha mpoBoj 60JbIero cedeHus, HECKOJIbKUMH BUTKAMH,
HaMaThIBA€TCS MTPOBOJ] MEHBIIIETO CEUCHUsI, HO TIEpe]l ITUM He 3a0yIbTe UX 00Ty IUTh
(TTOKPBITH OJIOBOM), TIOCJIE ATOTO HY>KHO KalUTAIBHO MPOMAATh U 3aU30JIMPOBATH MECTO
COEIMHEHMS IPOBOJIA.

COEJUMHEHMUME ITPOBOJOB KIEMMHHNKOM

B name Bpems, 111 yCKOpPEHUS 3JIEKTPOMOHTAXXKa MPOBOJIKHU, UCIIOIB3YIOT KIEMMHHKH B
MecCTaxX COeIMHEHUH MPOBOIOB. JINYHO 51 COBETYIO BaM pabOTaTh METOIOM MaMKH, TaK KaK
COCTMHCHUS KJIEMMHUKOM KpailHe HEHAACKHBI (BCE 3aBUCUT OT MPUTSKEHUSI BUHTA B
KJIeMMHUKE). XOTs, HaIeXKHOCTh COCTMHEHUS TIPOBOJIOB B KJIEMMHHKAX HUXKE, YEM TPU
COEMHEHUH NAaKOM, HO BPpEMEHH Ha DJIEKTPOMOHTAX TPATUTCA MEHbIIE. SIBHBIM
JOCTOMHCTBOM JaHHOI'O CIIOC00a ABIAETCA BO3MOYKHOCTDh COSANHEHNS MEIHBIX U
AITIOMUHHMEBBIX TTPOBOJIOB, TAK KaK COCTMHEHHE MPOUCXOIUT B JTATYHHBIX TPYyOKax.

PE3bBOBOE COEIMHEHUE

Kaxk MbI YK€ BbISICHHUJIN BBIIIC, CII0CO0 MalKu SABIISICTCSA CAMbIM HaaCKHbIM BUIOM
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COCOMHCHUA ITPOBOJOB. Ho nmeer n HCEOOCTAaTKU — HCJIbHOCTD MOJTYYCHHBIX COGI[HH@HHﬁ. I[J'ISI
TOT0, YTOOBI COEIMHEHUE MOYKHO OBLIIO KaK COCIUHSATH, TaK U Pa3beIUHATh, IPUMEHSETCS,
HaBEPHOE, CaMbIil paCIPOCTPAHEHHBIN CITOCO0 COCTMHEHUS TIPOBOOB. MM siBnsieTcs
Pe3b00BOIA, TO €CTh, C MOMOIIBIO OOJITOB U r'ack.

MaJjieHbKHI COBET: npu p63L6OBOM croco0O¢ He 3a0bIBaliTe nmoyamuiC npoTAruBaTb METU3LI IJI
IJIOTHOI'0 COCAMHCHHA ITPOBOJOB.

C IIOMOLIBIO ITPECCA

Crioco6 ormpeccoBKa MPOUCXOIUT TaK: OTOJICHHBIC KOHIIBI POBOJIOB 3aBOJISATCS B MEAHYIO
WIN QIIOMUHHUEBYIO TPYOKY M 00’)KUMAIOT CHEIMAIbHBIM HHCTPYMEHTOM, IPECC-KIIEIIH.
Juametp TpyOKu moaOupaiTe B 3aBUCUMOCTH OT 0011IeTo ceueHus mpoBoaoB. [Ipocnenure,
I-ITO6IJI npoBOoaa BXOAWJIA IIJIOTHO. Tor,ua HaaACXKHOCTbh COCANHCHUA 6YI[€T Jryqmie.

COEJIJMHEHUE CKPYTKOM

Emie panbiie, ckpyTKka sIBIsIIIaCh CaMbIM PaCIPOCTPAHEHHBIM CIIOCOOOM COETMHEHUS
MIPOBOJIOB MPH JEKTPOMOHTAKE TIPOBOJIKH, O1aroiapsi MpoCTOTE HCIIOTHEHUS, U3
HWHCTPYMEHTA JI0CTaTOYHO ObUIO UMETh naccaTixu. Ho uTo monxenars, CKpyTKa okazanach
HEHAJIC)KHBIM CIIOCOOOM COEIMHEHUE IPOBOIOB. [Ipu HarpeBe, MeX Iy MPOBOJAMU B CKPYTKE
oOpa3yercs 3a30p, COMPOTUBJICHHE KOHTAKTa YBEIIMYMBACTCS, U IPU OOJIBIION HarpysKe
IpoBOAa HAYMHAIOT I'PETHCA U TIO3TOMY OKUCIIAIOTCS, @ KOHTAKT MCXKY NPOBOAAMU B KOHIIC
KOHIOB npomnaaeT. CoriacHo npaBuiaM yCTPOHCTBA 3JIEKTPOYCTAHOBOK, COETUHEHHE
CIOCOOOM CKPYTKH MPH JIEKTPOMOHTAXKE MPOBOIKH 3arpenieHo. HecMoTpst Ha 310, MeTO
CKPYTKOHM TOCTOSIHHO TipuMeHsieTcss. CoeTMHEeHnEe CKPYTKOM MTPOBOJIOB C1A00TOYHBIX IIeTIeH
TIpH COOJTIO/ICHUU HEMHOTHX TPaBWJI, BIOJHE MPUTOAHO. [Ipu CKpyTKe MPOBOIOB HAJIO
caenaTh He 0oJiee YeThIpeX BUTKOB JIPYT ¢ ApyroM. [lpu ckpyTke MeIHOTO ¢ altOMUHUEBBIM
MIPOBOJIOM, MEIHBIN 00s3aTenbHO 3amyauTe. COeUHATH CKPYTKOM BMECTE MOKHO Cpasy
HECKOJIKO ITPOBOJIOB PA3HOTO AMaMeTpa U U3 Pa3HOro MarepHalia, MHOTOKUIbHBIN MPOBOJI C
OJTHOXXWJIBHBIM NPOBOAOM. Hy a CKpyTKy TOHKHMX ITPOBOJIOB JEJIANTE C IIECTHIO BUTKAMH,
3aTeM 3arHUTE CKPYTKY MHOT'O pas3, IUIsl 3TOTO (s JeNlalo 3TO 3aKUTAIKON ) U30JISIUI0
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IIPpOBOAOB CHUMAaNTE HO6OJ'H)HI€, 9TO YBCIWYHUT INIOTHOCTE COCANMHCHUA.

Ceapka sBIISICTCS OJTHUM U3 CAMBIX BEICOKOTIPOM3BOJIUTEIBHBIX M SKOHOMUYHBIX BHJIOB
MEXaHHU3alH 3JIEKTPOMOHTaXHBIX onepauuii [20—21]. CBapkoii Ha3bIBAIOT IPOLIECC
MOJIy4€HHUSI HEPA3bEMHOI'0 COETMHEHUS TBEP/IbIX METAUIOB (a TakKe MeTajljla U MUHEepasa),
OCYILECTBIISIEMBIX 3@ CUET UCTIOIb30BAHMS MEX1YaTOMHBIX CUJI CLICTIICHHUS.
Me:xnyaTOMHOE CLEMJICHHE MOKET IPOUCXOJUTH NP PacIlIaBICHUN METAIIIIOB U
MOCIIEYIOIIEM OCTHIBAaHUM (CBapKa IUIABIIEHHUEM ), & TAKXKE TP CAABIMBAHUN CBAPUBACMBIX
3JIEMEHTOB (cBapka JaBieHueM). CBapka IUIaBIEHUEM UMEET YHUBEPCAIbHOE IPUMEHEHHUE.
OTUM ciocoO0M MOKHO CBapUBATh MPAKTHUYECKHU JTFOObIE METAUTBI U CILIABBI MIPH JIF000M
(dhopme cBapuBaembIx eTaneid. CBapKy JaBleHUEM MPUMEHSIOT MIPEKIE BCETo JUIs
COEIMHEHUS TNIACTUYHBIX METAIIOB — aIOMUHUS, MEIU U HEKOTOPBIX [[pyrux.
DNeKTpOoAyroBasi CBapKa Mojayuniia Haubomplee pacnpoctpanerHue. OHa n3o0pereHa
pycckumu nHxeHepamu benapnocom (1882 r ) u CrnapsiHoBbiM (1888 1.). CBapky mo criocody
Bbenapaoca BBIMOMHSIOT HETIABALIUMCS YTOJIbHBIM WM IPA(QUTOBBIM 3JIEKTPOIOM C
3al0JIHEHUEM CBapOYHOTO I111Ba METAJIJIOM IIABSIIETOCs PUCAJ0YHOr0 NPyTKA.

Pyunas snexTpoayrosas cBapka CTaJy IIUPOKO IPUMEHSETCS IIPU 3JIEKTPOMOHTAKHBIX
paboTax ¥ mpU U3rOTOBICHUH KOHCTPYKIMM JUIsl KpEIJIeHHs! 3JeKTpooOOpyA0BaHUS U
MIPOKJIAJIKU CeTel 3a3eMJICHHUs IIPOBOJIOB U KabeseH.

[Ipu cBapke aIFOMHUHMSA U MEIU LIUPOKO MIPUMEHSIOT apPrOHOAYTOBYIO CBAPKY HEIIABSIIIUMCS
BOJIL()PAMOBBIM DJIEKTPOJOM, a TAKXKE CBAPKY aTOMHHUS aFOoMUCBapKy TaBICHUEM HIIH
XOJIOJTHYIO CBapKy BBHIMOJHSIOT O6e3 HarpeBanus. [Ipy 5ToM HepazbeMHOE COeTMHEHUE
METAJJIOB 32 CYET MCIOJIB30BAHUS MEXYaTOMHBIX CHJI CHEIJIEHUS MOJyYaoT MyTeM
COBMECTHOTO TUIACTHYECKOTO Ne(hOPMUPOBAHUS COeIUHAEMBIX AieMeHTOoB. [loa neficTBuem
CHWJI JABJICHHS TPOUCXOIUT IUIACTHYECKOE TEUEHHE METaslia, MPH KOTOPOM HAYMHAIOT
MPOSIBIATHCS CUJIbI B3aUMOJEHCTBUSA aTOMOB. CBapKy JIaBJIEHUEM B 3JIEKTPOMOHTAXKHBIX
paboTax MPUMEHSIOT 71l COSTMHEHUS ATFOMUHUEBBIX M MEAHBIX IIMH. COeTMHEHHE IITUH
BBITIOJIHSAIOT BHAXJIECTKY. [Ipu coeaMHeHn OTHONIPOBOIOYHBIX KUJI IPOBOJAOB IPUMEHSIIOT
TaK)Ke CBapKy JlaBlieHHEeM BCTHIK. CBapKy JaBJICHUEM IIMH BBITIOIHSIOT C IIOMOIIBIO
THIPOTIPECCa U CIIEIUAIBHOTO HHCTPYMEHTa — Habopa KOHIYKTOPOB U MTyaHCOHOB.
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I[aHa XapPaKTCPUCTHKA HC MCHCC IISITU BUJaM MOHTAaKa.

Iaiikoii - coequHEHNE TPOBOIOB METOIOM IMAaKKH, SIBJASETCS OJHUM M3 CaMbIX HAJIEKHBIX U
MOYTH HE YCTYyMaeT 1eyioMy nmpoBoAy. [lepBoe, 4To HY>KHO CAeNIaTh — 3TO CHAThH U30JISAIHUIO C
MPOBO/IA, & KOHLIbI OTOJICHHBIX MPOBOAOB COEIUHUTH BMECTE, BTOPOE — MPHU OMOIIH
MoIHoro nasutbHuKa (60-80 BatT) 3amyauTs ux npunoemM. OQuH U3 TPUMEPOB, Te 03
MeTO/1a aiiku He 00OUTHUCK: 1) IpH COeIMHEHUU MHOTOXKUIIBHBIX IPOBOJIOB C MaJIbIM
CEYCHUEM TOKOBEAYIIUX JKHJI, JIIOOOU U3 METOJIOB COCTMHEHHI MPOBOJAOB OyAET HE TaK
HaJIe)KEH KaK METOJI MalKu; 2) COeAMHEHHUS TPOBOOB PA3HOTO CEYEHMS, KaK 3TO
MIPOUCXOINT, ceituac y3Haere. Ha mpoBoj 60JbIero cedeHus, HECKOJIbKUMH BUTKAMH,
HaMaThIBA€TCS MTPOBOJ] MEHBIIIETO CEUCHUsI, HO TIEpe]l ITUM He 3a0yIbTe UX 00Ty IUTh
(TTOKPBITH OJIOBOM), TIOCJIE ATOTO HY>KHO KalUTAIBHO MPOMAATh U 3aU30JIMPOBATH MECTO
COEIMHEHMS IPOBOJIA.

COEJUMHEHMUME ITPOBOJOB KIEMMHHNKOM

B name Bpems, 111 yCKOpPEHUS 3JIEKTPOMOHTAXXKa MPOBOJIKHU, UCIIOIB3YIOT KIEMMHHKH B
MecCTaxX COeIMHEHUH MPOBOIOB. JINYHO 51 COBETYIO BaM pabOTaTh METOIOM MaMKH, TaK KaK
COCTMHCHUS KJIEMMHUKOM KpailHe HEHAACKHBI (BCE 3aBUCUT OT MPUTSKEHUSI BUHTA B
KJIeMMHUKE). XOTs, HaIeXKHOCTh COCTMHEHUS TIPOBOJIOB B KJIEMMHHKAX HUXKE, YEM TPU
COEMHEHUH NAaKOM, HO BPpEMEHH Ha DJIEKTPOMOHTAX TPATUTCA MEHbIIE. SIBHBIM
JOCTOMHCTBOM JaHHOI'O CIIOC00a ABIAETCA BO3MOYKHOCTDh COSANHEHNS MEIHBIX U
AITIOMUHHMEBBIX TTPOBOJIOB, TAK KaK COCTMHEHHE MPOUCXOIUT B JTATYHHBIX TPYyOKax.

PE3bBOBOE COEIMHEHUE

Kaxk MbI YK€ BbISICHHUJIN BBIIIC, CII0CO0 MalKu SABIISICTCSA CAMbIM HaaCKHbIM BUIOM
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COCOMHCHUA ITPOBOJOB. Ho nmeer n HCEOOCTAaTKU — HCJIbHOCTD MOJTYYCHHBIX COGI[HH@HHﬁ. I[J'ISI
TOT0, YTOOBI COEIMHEHUE MOYKHO OBLIIO KaK COCIUHSATH, TaK U Pa3beIUHATh, IPUMEHSETCS,
HaBEPHOE, CaMbIil paCIPOCTPAHEHHBIN CITOCO0 COCTMHEHUS TIPOBOOB. MM siBnsieTcs
Pe3b00BOIA, TO €CTh, C MOMOIIBIO OOJITOB U r'ack.

MaJjieHbKHI COBET: npu p63L6OBOM croco0O¢ He 3a0bIBaliTe nmoyamuiC npoTAruBaTb METU3LI IJI
IJIOTHOI'0 COCAMHCHHA ITPOBOJOB.

C IIOMOLIBIO ITPECCA

Crioco6 ormpeccoBKa MPOUCXOIUT TaK: OTOJICHHBIC KOHIIBI POBOJIOB 3aBOJISATCS B MEAHYIO
WIN QIIOMUHHUEBYIO TPYOKY M 00’)KUMAIOT CHEIMAIbHBIM HHCTPYMEHTOM, IPECC-KIIEIIH.
Juametp TpyOKu moaOupaiTe B 3aBUCUMOCTH OT 0011IeTo ceueHus mpoBoaoB. [Ipocnenure,
I-ITO6IJI npoBOoaa BXOAWJIA IIJIOTHO. Tor,ua HaaACXKHOCTbh COCANHCHUA 6YI[€T Jryqmie.

COEJIJMHEHUE CKPYTKOM

Emie panbiie, ckpyTKka sIBIsIIIaCh CaMbIM PaCIPOCTPAHEHHBIM CIIOCOOOM COETMHEHUS
MIPOBOJIOB MPH JEKTPOMOHTAKE TIPOBOJIKH, O1aroiapsi MpoCTOTE HCIIOTHEHUS, U3
HWHCTPYMEHTA JI0CTaTOYHO ObUIO UMETh naccaTixu. Ho uTo monxenars, CKpyTKa okazanach
HEHAJIC)KHBIM CIIOCOOOM COEIMHEHUE IPOBOIOB. [Ipu HarpeBe, MeX Iy MPOBOJAMU B CKPYTKE
oOpa3yercs 3a30p, COMPOTUBJICHHE KOHTAKTa YBEIIMYMBACTCS, U IPU OOJIBIION HarpysKe
IpoBOAa HAYMHAIOT I'PETHCA U TIO3TOMY OKUCIIAIOTCS, @ KOHTAKT MCXKY NPOBOAAMU B KOHIIC
KOHIOB npomnaaeT. CoriacHo npaBuiaM yCTPOHCTBA 3JIEKTPOYCTAHOBOK, COETUHEHHE
CIOCOOOM CKPYTKH MPH JIEKTPOMOHTAXKE MPOBOIKH 3arpenieHo. HecMoTpst Ha 310, MeTO
CKPYTKOHM TOCTOSIHHO TipuMeHsieTcss. CoeTMHEeHnEe CKPYTKOM MTPOBOJIOB C1A00TOYHBIX IIeTIeH
TIpH COOJTIO/ICHUU HEMHOTHX TPaBWJI, BIOJHE MPUTOAHO. [Ipu CKpyTKe MPOBOIOB HAJIO
caenaTh He 0oJiee YeThIpeX BUTKOB JIPYT ¢ ApyroM. [lpu ckpyTke MeIHOTO ¢ altOMUHUEBBIM
MIPOBOJIOM, MEIHBIN 00s3aTenbHO 3amyauTe. COeUHATH CKPYTKOM BMECTE MOKHO Cpasy
HECKOJIKO ITPOBOJIOB PA3HOTO AMaMeTpa U U3 Pa3HOro MarepHalia, MHOTOKUIbHBIN MPOBOJI C
OJTHOXXWJIBHBIM NPOBOAOM. Hy a CKpyTKy TOHKHMX ITPOBOJIOB JEJIANTE C IIECTHIO BUTKAMH,
3aTeM 3arHUTE CKPYTKY MHOT'O pas3, IUIsl 3TOTO (s JeNlalo 3TO 3aKUTAIKON ) U30JISIUI0
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IIPpOBOAOB CHUMAaNTE HO6OJ'H)HI€, 9TO YBCIWYHUT INIOTHOCTE COCANMHCHUA.

Ceapka sBIISICTCS OJTHUM U3 CAMBIX BEICOKOTIPOM3BOJIUTEIBHBIX M SKOHOMUYHBIX BHJIOB
MEXaHHU3alH 3JIEKTPOMOHTaXHBIX onepauuii [20—21]. CBapkoii Ha3bIBAIOT IPOLIECC
MOJIy4€HHUSI HEPA3bEMHOI'0 COETMHEHUS TBEP/IbIX METAUIOB (a TakKe MeTajljla U MUHEepasa),
OCYILECTBIISIEMBIX 3@ CUET UCTIOIb30BAHMS MEX1YaTOMHBIX CUJI CLICTIICHHUS.
Me:xnyaTOMHOE CLEMJICHHE MOKET IPOUCXOJUTH NP PacIlIaBICHUN METAIIIIOB U
MOCIIEYIOIIEM OCTHIBAaHUM (CBapKa IUIABIIEHHUEM ), & TAKXKE TP CAABIMBAHUN CBAPUBACMBIX
3JIEMEHTOB (cBapka JaBieHueM). CBapka IUIaBIEHUEM UMEET YHUBEPCAIbHOE IPUMEHEHHUE.
OTUM ciocoO0M MOKHO CBapUBATh MPAKTHUYECKHU JTFOObIE METAUTBI U CILIABBI MIPH JIF000M
(dhopme cBapuBaembIx eTaneid. CBapKy JaBleHUEM MPUMEHSIOT MIPEKIE BCETo JUIs
COEIMHEHUS TNIACTUYHBIX METAIIOB — aIOMUHUS, MEIU U HEKOTOPBIX [[pyrux.
DNeKTpOoAyroBasi CBapKa Mojayuniia Haubomplee pacnpoctpanerHue. OHa n3o0pereHa
pycckumu nHxeHepamu benapnocom (1882 r ) u CrnapsiHoBbiM (1888 1.). CBapky mo criocody
Bbenapaoca BBIMOMHSIOT HETIABALIUMCS YTOJIbHBIM WM IPA(QUTOBBIM 3JIEKTPOIOM C
3al0JIHEHUEM CBapOYHOTO I111Ba METAJIJIOM IIABSIIETOCs PUCAJ0YHOr0 NPyTKA.

Pyunas snexTpoayrosas cBapka CTaJy IIUPOKO IPUMEHSETCS IIPU 3JIEKTPOMOHTAKHBIX
paboTax ¥ mpU U3rOTOBICHUH KOHCTPYKIMM JUIsl KpEIJIeHHs! 3JeKTpooOOpyA0BaHUS U
MIPOKJIAJIKU CeTel 3a3eMJICHHUs IIPOBOJIOB U KabeseH.

[Ipu cBapke aIFOMHUHMSA U MEIU LIUPOKO MIPUMEHSIOT apPrOHOAYTOBYIO CBAPKY HEIIABSIIIUMCS
BOJIL()PAMOBBIM DJIEKTPOJOM, a TAKXKE CBAPKY aTOMHHUS aFOoMUCBapKy TaBICHUEM HIIH
XOJIOJTHYIO CBapKy BBHIMOJHSIOT O6e3 HarpeBanus. [Ipy 5ToM HepazbeMHOE COeTMHEHUE
METAJJIOB 32 CYET MCIOJIB30BAHUS MEXYaTOMHBIX CHJI CHEIJIEHUS MOJyYaoT MyTeM
COBMECTHOTO TUIACTHYECKOTO Ne(hOPMUPOBAHUS COeIUHAEMBIX AieMeHTOoB. [loa neficTBuem
CHWJI JABJICHHS TPOUCXOIUT IUIACTHYECKOE TEUEHHE METaslia, MPH KOTOPOM HAYMHAIOT
MPOSIBIATHCS CUJIbI B3aUMOJEHCTBUSA aTOMOB. CBapKy JIaBJIEHUEM B 3JIEKTPOMOHTAXKHBIX
paboTax MPUMEHSIOT 71l COSTMHEHUS ATFOMUHUEBBIX M MEAHBIX IIMH. COeTMHEHHE IITUH
BBITIOJIHSAIOT BHAXJIECTKY. [Ipu coeaMHeHn OTHONIPOBOIOYHBIX KUJI IPOBOJAOB IPUMEHSIIOT
TaK)Ke CBapKy JlaBlieHHEeM BCTHIK. CBapKy JaBJICHUEM IIMH BBITIOIHSIOT C IIOMOIIBIO
THIPOTIPECCa U CIIEIUAIBHOTO HHCTPYMEHTa — Habopa KOHIYKTOPOB U MTyaHCOHOB.

3aganue Ne2

Ornenka

n
(D DITTVUJINYT

5 CHCCaAPHO=COOPOHHBIC paGuuu. PaASMCTRY T PCIRY TIPTT \,GUPA\, ROPITyCa MOAYITHA:
IToxazarenu OLICHKH

3

[IpaBuIbHO BBITIOJIHEHO OJHO YKa3aHUE U3 TPEX:
1. BeimonHneHnue pa3MeTKu, pe3Ku TEKCTOIUTA.
2. BrlnosiHEHWE ONWIUBAHUS TEKCTOJINTA.

3.Texnuka 0€30MaCHOCTH MIPH CJIECAPHO-COOPOUHBIX OTIEPALTHSIX.
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HpaBI/IJ'ILHO BBIITOJIHCHO [IBA YKA3aHUS U3 TPEX:
1. BeimonuaeHue Pa3sMETKH, PE3KU TCKCTOJIUTA.
2. BeimonHeHne ONMUIMBAaHUS TEKCTOJIMTA.

3.Texuuka 0€30I1aCHOCTH npu CHCC&pHO-C60pO‘IHBIX onecpanusiax.

5 [IpaBHIIBHO BBINIOJIHEHO TPH yKa3aHUs U3 TPEX:

1. BeimonmHeHnue pa3MeTKH, pe3KU TEKCTOIUTA.

2. BbINIOJTHEHNE ONMMJIMBAHUS TEKCTOJIUTA.

3.Texnuka 0€30MaCHOCTH MIPH CJIECAPHO-COOPOUHBIX OTIEPALTHSIX.
3aganue Ne3

HsroroButh no NPpUHIOUIIKAIIBHBIM 1 MOHTAKHBIM CXEMaM 11abJIOHOB AJI1 BA3KHU XKTYTOB CXEM CpC,HHCfI

miﬁpmmmmmm?ml VTOB:
OreHka OKa3areiii OlEHKH!
3 [IpaBUIBHO BBHIMOTHEHO TIEPBOE 3aJAHHE .

1. IlpoxsagpiBaTh MPOBO/IA Ha LIA0JIOHE.

C nenpio obsieryeHust MOHTaXxa, AEMOHTaXa U HKCIUTyaTalllH 3JIeKTpoo0opy10BaHUs
MIPOBOJA U KI'YThl AJIEKTPUUECKON CETU UMEIOT OYKBEHHYIO U LIM(PPOBYIO MApKUPOBKY.

KryT npencrapiser co60l COBOKYITHOCTh pa3/iCIaHHBIX MPOBOOB M KaOEJIeH, CKPETUIEHHBIX
MeXIy CO00M KaKUM-INOO0 CIIOCOOOM U TPU HEOOXOUMOCTH OCHAIIIEHHBIX dJIEMEHTAMHU
AJIEKTPUIECKOTO MOHTaXa (HAKOHEUHUKAMU, COCTMHUTEIISIMA U 1. ).

IIo CBOCMY HA3HAYCHMIO KT'YTBI MOAPA3ACIIAOTCA HAa BHYTPHU Olo4YHBIC U Me}I()IY6HO‘{HBI€.

Brympu O10unble dceymul TPAMEHSIOTCS IUTSL SJIEKTPHUECKOTO COSTMHEHUS OTACTBHBIX
y3JI0B, OJIOKOB M 3JIEKTPUUYECKUX JAeTanell BHYTPU NpUOopa, a mexcdyoiounsie dHceymol — IS
ANEKTPUUYECKOTO COCTMHEHUS Pa3IMIHON pagroanmiapaTypsl ¥ IpuOOPOB B €AUHYIO CUCTEMY.
B 3aBUCHMOCTH OT pacroyioKeHUs Y3JI0B B KOPITYCE )KTYThl MOTYT OBbITh NIOCKUMU UITH
00beMHBbIMU.

JIns1 3aUThl OT BO3JAEHCTBHS OKPY KAIOLIEN CPEibl, MEXaHUYECKUX ITOBPEXKICHUN WIH C
LEJIbI0 SKPAHUPOBAHUS KI'yThl OOMAThIBAIOTCS CHApPY KU KarepHOM, KalpoOHOBOH,
MOJIMBUHUJIXJIOPHUTHOM JIEHTOW, TOKPBIBAIOTCSA JJAKOM MJIM 3aKJIFOYAOTCS B SKPAHUPYIOLTYIO
oryieTKy JKryTbl pekoOMeHAyeTCsl U3rOTOBIIAThH HA MIa0JIOHAX 10 UX MOHTaXa B Ipudope.
KoH11p1 MpoBO0B KIr'yTa MapKHPYIOT COOTBETCTBEHHO COOPOYHOMY YEPTEKY U MOHTAKHOM
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cxeme. [1Ji1 MapKUPOBKH UCTIOIB3YIOT CIEAYIONIHE CIIOCOOBI:
1) pa3nuyHyIO pacBETKY U30JISIUN TPOBOIOB;

2) OKpacKy WM HyMEpaluio MOJTUBUHUIXJIOPUIHBIX TPYOOK, MPUMEHSAEMBIX AJIs
3aKpeIUIeHUs] KOHIIOB U30JIALMH (TPYOKH HyMEpYIOT Ha aBTOMATe, B CHEIMaIbHbIX IITaMIax
WM HaJIUCBIBAIOT OT PyKU MapKUPOBOUHBIMH YEPHUIIAMH );

3) maacTMaccoBble OMPKH C YCIOBHBIM 0003HAYCHUEM MECTa MOICOSAMHEHUS, HAJCThIC Ha
MPOBOJA.

KryTbl, B KOTOPBIX HEJIb3s1 IPOU3BECTU 3aMEHY BBILLIEIINX U3 CTPOS IPOBOJIOB,
obecreunBaroTCs 3anmacHbIME MpoBoaamu. KomuecTBo ux 6epercst u3 pacyera 8... 10 %
00IIero KOJMYECTBAa B KI'yTE, HO HE MEHBIIIE IBYX MPOBOJOB. [lJIMHA U ceueHue 3amacHbIX
MIPOBOJIOB JTOJDKHBI OBITH PAaBHBI HAMOOIBIINM JIJTUHE U CEYCHHUIO TPOBOJIOB, UMEIOIINUXCS B
kryte. [[nHa BEIBOJIOB KT'yTa JOMKHA OBITH JOCTATOYHOM ISl IPUCOCTUHEHHS K Y3JIaM U
AJIEMEHTaM CXEMBbI MpruOopa 03 HATSHKEHHUS, KPOME TOTO, AOJKEH UMeThes 3amac B 10... 12
MM JIJ1s1 HOBTOPHOM 3aYMCTKU U MMPUCOEAUHEHUS KaXK0T0 KOHIIA IPOBO/A.

TumoBo TEXHOJOTHUYECKHUI MPOIECC U3TOTOBIICHHS KI'yTa BKIIFOYACT B Ce0sl CIEAYIONINE
OTepaIHH:

Pe3Ky MPOBOJIOB U U30JIALIMOHHBIX TPYOOK;

YKJIaJIKy IPOBOJIOB Ha I11a0JIOHE U BSI3KY UX B KIYT;

3a/1eJIKy KOHIIOB ITIPOBOJIOB KI'yTa ¢ OJJTHOBPEMEHHON UX MapKUPOBKO;

KOHTPOJIb KI'yTa (MPO3BOHKY);

3aILUTY KTyTa U30IAUUOHHON JIEHTOM;

BBIXO/IHOM KOHTPOJIb (BU3yaJIbHBIN OCMOTpP Ha COOTBETCTBUE ATAJIOHY U MPO3BOHKY).

JlivHa 3aroToBIsIEMBIX IPOBOJOB JI0JIKHA COOTBETCTBOBATH Pa3MepaM, yKa3aHHbIM B
TEXHOJIOTUYECKOM KapTe niu Tabiuiie 3aroTOBOK MPOBOIOB. Pe3ka mpoBoi0B 1
SKPaHUPYIOUINX OIJIETOK MPOU3BOAATCSA HA aBTOMATaX, a TAKXKE C MOMOLIbI0 MOHTAKHBIX WIIN
TMJIBOTMHHBIX HOXKHHUIL U KycCauek.

[Ipu pyuHom criocobe 3aroTOBKH MTPOBOJIOB JUIS KT'YTOB JJIMHA UX ONPENENISIETCs C MOMOIIBIO
00pa310B Wiy JIMHENHKU. B cepuitHOM pon3BOACTBE NPUMEHSIOTCS CHIEIIMAbHBIE aBTOMAThI
JUIsL MEPHOMW PE3KU IIPOBOAOB HA 33JaHHYIO JUIMHY.

VYki1aaka IpoBOJOB MPOU3BOAUTCS Ha IIA0JIOHE B ONPEEIEHHOM MOpsIKe (110 cxeme,
HaHECEHHOW Ha MOBEPXHOCTH 11a0JI0OHA), TIOCTIE YEro UX CBSI3bIBAIOT HUTKOW WJIM LINAaraToM B
KryT. PazmeTka mabsaoHa Uil yKIa Ky IPOBOIOB XKI'yTa MPOU3BOJUTCS IO MOHTAXKHOM
cXeMe, MakeTy y3jia Win npubopa, B KOTOPbIH OyAET yCTAHOBJIEH KI'YT, U MOHTaKHOM

Ta6J'II/II_Ie coequneHuii. Ha pa3sMCYCHHOM maoI0He mpoBOoAda CHavdaJia paCKJIaAbIBAIOT, a 3aTCM
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BSDKYT B KIYT (puc. 1.26). B 3aBucumMocTy 0T KOHCTpYKLIHUU TPUOOpa XKIyThl OBIBAIOT
IUIOCKUMH UM OOBEMHBIMH.

Puc. 1.26. IlaGroH ANA yEIADKH H BA3KH XIYTOB:
@ — WAHILMKA ATA JaAKpENIeHHA KoHLA NpoBoaa; & — npogoja; ¢ — WabnoH (cpem-
HEIfL TRCT), ¢ — WNHABKS AAA YRIAAKH NPOBOA0E, d — OCHOBANME, [—4 — HoMmepa
NPOBOAOE

[Tpu packiaake KOHIIBI TPOBOJOB 00PE3a0T MO MONEPEYHBIM METKAM, MAPKUPYIOT U
3aKpEeIUISIOT. YKIAJKy IPOBOIOB Ha 11a0JIOHE HAYMHAIOT C 3alacHbIX U JJIMHHBIX pabouux
IIPOBOJIOB U 3aKaHYMBAIOT CAMBIMH KOPOTKHUMH IIPOBOJIAMHU.

2. Bsi3ka KryTos.

JI1st 321U Tel OT BO3JAEHCTBUS OKPYXKAIOLIEN CPElIbl, MEXaHUUECKUX ITOBPEXKICHUN WIH C
LEJIBIO SKPAHUPOBAHUS JKI'yThl OOMATHIBAIOTCS CHApPY KU KallepHOM, KallpOHOBOH,
MIOJIMBUHUJIXJIOPUIHOM JIEHTOU, TOKPBIBAIOTCSA JJAKOM MJIH 3aKJIFOYAOTCS B OKPAHUPYIOLIYIO
oryeTKy JKryTbl pekOMeHAyeTCsl U3rOTOBIIAThH HA MIA0JIOHAX 10 UX MOHTaXa B Ipubope.
KoHI11pI mpoBOAOB KI'yTa MAPKUPYIOT COOTBETCTBEHHO COOPOYHOMY UEPTEKY U MOHTAKHOU
cxeme. [lJ11 MapKUPOBKH UCHOJIB3YIOT CIEAYIOLINE CIIOCOOBI:

1) pa3nuyHyIO paciBETKY U30JISALUU IPOBOIOB;

2) OKpacKy WM HyMEpAaLHUIO MOJIUBUHUIXJIOPUIHBIX TPYOOK, MPUMEHAEMBIX AJIs
3aKpeIuIeHs] KOHIIOB M30JIALUH (TPyOKH HyMEpYIOT Ha aBTOMATe, B CHEIMAIbHBIX IITaMIIax
WM HaJMUCBIBAIOT OT PyKU MapKHUPOBOUYHBIMH YEPHUIIAMH );

3) mmacTMaccoBbie OMPKH C YCIOBHBIM 0003HAYCHHUEM MECTA MOJICOSAUHEHNS, HAJIEThIe Ha
MpOBO/JIA.

>KFYTBI, B KOTOPLIX HCJIB34 ITPOU3BECTU 3aMCHY BBIIICAIINX U3 CTPOA ITPOBOJOB,
oOecrnieunBaroTCs 3anacHbIMU poBoaaMu. KonmnuecTBo ux Oepercs u3 pacuera 8... 10 %
O6IJ.I€I‘O KOJIMYCCTBA B KT'YyTC, HO HC MCHBIIIC ABYX IIPOBOIOB. I[JII/IHa U CCUCHHUC 3alIaCHBIX
MIPOBOIOB JTOJIKHBI OBITH paBHBI HAMOOJIBLINM JIJTMHE U CEYEHUIO TIPOBOJIOB, UMEIOIIUXCS B
KTYyTC. I[JII/IHa BBIBOZIOB KI'yTa JOJIKHA GBITB I[OCTB.TO‘{HOP'I JAJI1 IPUCOCAUMHCHUS K y3JIaM U
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3JIEMEHTaM CXEMBbI MpruOopa 03 HATHKEHHUS, KPOME TOTO, AOJKEH UMeThes 3amac B 10... 12
MM JUJIsI IOBTOPHOM 3aYMCTKU U IIPUCOEIMHEHUS KaXXA0r0 KOHIIA POBO/A.

TumoBo TEXHOJOTHUYECKHUI MPOIIECC U3TOTOBIICHUS KI'yTa BKIIFOYAET B Ce0sl CIIEAYIOIINE
OTepaIHH:

Pe3Ky MPOBOJOB U U30JIALIMOHHBIX TPYOOK;

YKJIaJIKy IPOBOJIOB Ha I11a0JI0OHE U BSI3KY UX B KIYT;

3a/1eJIKy KOHIIOB ITIPOBOJIOB KI'yTa C OJJTHOBPEMEHHON UX MapKUPOBKO;

KOHTPOJIb KT'yTa (ITPO3BOHKY);

3alIUTY JKT'yTa U30JISIHIUOHHOM JIEHTOM;

BBIXO/IHON KOHTPOJIb (BU3yaJIbHBIN OCMOTP Ha COOTBETCTBUE ATAJIOHY U MPO3BOHKY).

,HJ'II/IHa 3aroTOBJIACMBIX ITPOBOJOB JOJIKHA COOTBETCTBOBATH pasMEpaM, YKa3aHHBIM B
TEXHOJIOTHYECKOM KapTeC Win Ta6J'II/ILIC 3aroToBOK IIPOBOIOB. Peska MpoOBOAOB U
OKPAaHUPYIOIIHUX OIUICTOK INPOU3BOJATCA Ha aBTOMATax, a TAKKC C IOMOIIBI0O MOHTAXXHBIX WUJINA
THJIBOTUHHBIX HOXHUII U KYCa4CK.

[Ipu pyuHom crioco6e 3aroTOBKH MTPOBOJIOB JUIS KT'YTOB JJIMHA UX ONPENENSIETCs C TOMOILBIO
00pa31oB Wiy JIMHENHKU. B cepuitHOM pon3BOACTBE NPUMEHSIOTCS CHEIMATbHBIE aBTOMAThI
JUIsL MEPHOW PE3KU IIPOBOAOB HA 33JaHHYIO JUIMHY.

3. KOHTpOHL H3TOTOBJICHHOT'O KI'yTa.
KOHTpOHL IMMPOCTOI'O KIr'yTa MOKHO BBIIIOJIHUTH IPUMCHSA H3MepI/IT€JIBHLIf/'I l'[pI/I60p.

KOHTpOIb CII0KHBIX KTYTOB OCYLIECTBIIETCS HA CIIELIMAIBHBIX MOJIYyaBTOMAaTHUYECKUX
CTEeH/Iax 10 3aJjaHHON mporpamme. JKryT Ha maHeNn CTeH/1a 3aKpeIUISIOT BPYUYHYIO, a
IIPaBWIBHOCTb PACKJIAJAKU IPOBOIOB M COIIPOTUBIICHUE UX U30JSLUU KOHTPOJIUPYIOT
aBTomMarnyecku.CHavasia IpOBOAUTCS KOHTPOJIb HA COOTBETCTBUE JEKTPUUECKUM CXEMaM
COEJIMHEHMUI], T. €. TPOBEPKA MIPABMIIBHOCTH pacKiIaaku NpoBoaoB. C 3TOil LEIbI0
HE00XO0IMMOE HaMpsKEHUE MOCJIE0BAaTENIBHO MOJAI0T Ha OJJUH U3 KOHIIOB IIPOBEPSAEMOTO
npoBoja. [Ipu nmpaBUIBHOMN pacKkiagke MPOBOOB HANPSKEHUE TOJIKHO (PUKCHUPOBATHCS BO
BCEX MPOBOJAX KI'yTa, JEKTPUUECKU CBA3AHHBIX C IPOBEPsIEeMbIM IPOBOOM. [lasnee
HE00X0AUMO yOEIUTHCS B OTCYTCTBHM HANPSKEHUS B IPOBOAX JKI'yTa, KOTOPbIE
AEKTPUYECKHU HE CBSI3aHBI C IPOBEPSEMBIM ITPOBOIOM.
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[IpaBuIbHO BBINOIHEHO NEPBOE U BTOPOE 3aJaHUS .
1. IlpoxsagpiBaTh MPOBO/IA Ha LIa0JIOHE.

C nenpio obsieryeHust MOHTaXxa, AEMOHTaXa U HKCIUTyaTallly 3JIeKTpooOopy10BaHUs
MIPOBOJIA U KI'YThl AIEKTPUUECKON CETU UMEIOT OYKBEHHYIO U IU(PPOBYIO MApKUPOBKY.

KryT npencraiser co60i COBOKYITHOCTh Pa3/ICIaHHBIX MPOBOOB M KaOEJeH, CKPETIEHHBIX
MeXIy CO00M KaKUM-INOO0 CIIOCOOOM U TPU HEOOXOUMOCTH OCHAIIIEHHBIX dJIEMEHTAMHU
AJIEKTPUIECKOTO MOHTaXa (HAKOHEUHUKAMU, COCTMHUTEIISIMU U 1. ).

IIo CBOCMY HA3HAYCHMIO KT'YTBI MOAPA3ACIIAOTCA HAa BHYTPHU Olo4YHBIC U Me}I()IY6HO‘{HBI€.

Brympu O10unble dceymul TPAMEHSIOTCS IUTSL SJIEKTPHUECKOTO COSTMHEHUS OTACTBHBIX
y3JI0B, OJIOKOB M 3JIEKTPUUYECKUX JAeTaNell BHYTPU NpUOopa, a mexcdyoiounsie dHceymol — IS
ANEKTPHUYECKOTO COCTMHEHUS Pa3IMIHON pagroaniapaTypsl 1 IpuOOPOB B €AUHYIO CUCTEMY.
B 3aBUCHMOCTH OT pacroyioKeHUs y37I0B B KOPITYCe )KTYThl MOTYT OBbITb NIOCKUMU UITH
00beMHBIMU.

JIns1 3aUThl OT BO3JAEHCTBHS OKPY KAIOLIEN CPEibl, MEXaHUYECKUX ITOBPEXKICHUN WIH C
LEJIbI0 SKPAHUPOBAHUS KI'yThl OOMAThIBAIOTCS CHApPY KU KarepHOM, KalpoOHOBOH,
MTOJIMBUHUJIXJIOPUTHOM JIEHTOM, TOKPBIBAIOTCSA JJAKOM MJIM 3aKJIFOYAOTCS B SKPAHUPYIOLTYIO
orieTky JKryTbl pekoOMeHAyeTCsl U3TOTOBIIAThH HA MIa0JIOHAX 10 UX MOHTaXa B Ipudope.
KoH11pl MpoBO0B KIr'yTa MapKUPYIOT COOTBETCTBEHHO COOPOYHOMY YEPTEKY U MOHTAKHOM
cxeme. [1J11 MapKUPOBKH UCHOJB3YIOT CIEAYIOLINE COCOOBI:

1) pa3nuuHyO pacuBETKY U30JILUU IPOBOIOB;

2) OKpaCKy WJIN HyMCpPalUIO IMMOJIMBUHUIXJIOPUIHBIX pr6OI(, MPUMCHACMBIX IJIA
3aKPCIUICHUA KOHIIOB U30JIA1UN (pr6I(I/I HYMCPYIOT Ha aBTOMATEC, B CIICHUAJIBHBIX IITaMIIax
WM HAAIHUCBIBAKOT OT PYKU MAPKHUPOBOYHBIMU IlepHI/IJ'IElMI/I);

3) mutacTMaccoBbie OMPKH C yCIOBHBIM 0003HAYEHHEM MECTa MOJCOSTUHEHMsI, HAJeThIe Ha
MPOBO/IA.

XKryThl, B KOTOPBIX HEJb3s1 MPOM3BECTU 3aMEHY BBIIIEALINX U3 CTPOS IPOBOIOB,
o0ecrieunBaroTcs 3amacHbIMU 1poBogaMu. Konnuecto ux Oepercs us pacueta §... 10 %
001Iero KOJMYecTBa B KI'yTe, HO HE MEHbLIE JIBYX NMPOBOJOB. /lJIMHA U ceueHue 3amacHbIX
MIPOBOJIOB JTOJKHBI OBITH paBHBI HAMOOJBIINM JJIMHE U CEYCHUIO ITPOBOJIOB, UMEIOIINXCS B
xryte. [{n1Ha BEIBOJIOB JKI'yTa JOJKHA OBITh JJOCTATOYHOM JUIsl IPUCOETUHEHUS K Y3JIaM U
3JIEMEHTaM CXeMBbI Ipubopa 6e3 HATsHKEHUS; KpOME TOTo, TOJDKEeH UMeThes 3anac B 10... 12
MM J1JI1 TIOBTOPHOW 3a4UCTKU U MPUCOETIMHEHUS KaX/10r0 KOHIIa MPOBOJA.

TunoBo# TEXHOJIOTHYECKUHN MTPOIIECC U3TOTOBJICHUS KTyTa BKIFOYAET B CEOsI CIIETYIONINE
onepauuu:

PE3KY MPOBOAOB U U3OJALNUOHHBIX Tp}/'6OK;
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YKJIaJIKy IPOBOJIOB Ha I11a0JI0OHE U BSI3KY UX B KIYT;

3a/1eJIKy KOHIIOB ITIPOBOJIOB KI'yTa C OJJTHOBPEMEHHON UX MapKUPOBKO;

KOHTPOJIb XKT'yTa (ITPO3BOHKY);

3alIUTY KT'yTa U30JISIHIUOHHOM JIEHTOM;

BBIXOJHON KOHTPOJIb (BU3YyaJIbHBIN OCMOTP Ha COOTBETCTBHE 3TAJIOHY U IPO3BOHKY).

,HJ'II/IHa 3aroTOBJIACMBIX ITPOBOJOB JOJIKHA COOTBETCTBOBATH pasMEpaM, YKa3aHHBIM B
TEXHOJIOTHYECKOM KapTeC WUin Ta6JII/ILIe 3aroToOBOK IIPOBOIOB. Peska MpoOBOOOB U
OKPAaHUPYIOIIHUX OIUICTOK INPOU3BOJATCA Ha aBTOMATax, a TAKKEC C IOMOIIBI0O MOHTAXXHBIX WUJINA
THJIBOTUHHBIX HOXHUII U KYCa4CK.

[Ipu pyuHom crioco6e 3aroTOBKH ITPOBOJIOB JUISl KT'YTOB JJIMHA UX ONPENEISIETCS C TOMOIIBIO
0o0pa31oB Wiy JIMHENHKU. B cepuitHOM pon3BOACTBE NPUMEHSIOTCS CHEIMAbHBIE aBTOMAThI
JUIsL MEPHOU PE3KU IIPOBOAOB HA 33JaHHYIO JUIMHY.

VYki1aaka IpoBOJOB MPOU3BOIUTCS Ha IIA0JIOHE B ONPEEIEHHOM MOpsIKe (110 cxeme,
HaHECEHHOW Ha MOBEPXHOCTH 11a0JI0OHA), TIOCTIE YEro UX CBSI3bIBAIOT HUTKOW WJIM LINAaraToM B
KryT. PazmeTka mabsaoHa Uil yKIa Ky IPOBOIOB XKI'yTa MPOU3BOJUTCS IO MOHTAKHOM
cXeMe, MakeTy y3ja Win npubopa, B KOTOPbIN OyAET yCTAHOBJIEH KI'YT, © MOHTaKHOM
tabauue coequHenuil. Ha pazmMeuenHoM 1m1aGioHe mpoBoJia CHavyasia packia blBaloT, a 3aTeM
BSDKYT B KIYT (puc. 1.26). B 3aBucumMocTy 0T KOHCTpYKLIHUU TPUOOpa XKIyThl OBIBAIOT
IUIOCKUMH UM OOBEMHBIMH.

Puc. 1.26. IlaGroH ANA yEIADKH H BA3KH XIYTOB:
@ — WAHILMKA ATA JaAKpENIeHHA KoHLA NpoBoaa; & — npogoja; ¢ — WabnoH (cpem-
HEIfL TRCT), ¢ — WNHABKS AAA YRIAAKH NPOBOA0E, d — OCHOBANME, [—4 — HoMmepa
NPOBOAOE
[Ipu packiaake KOHIIBI IPOBOJOB 00PE3a0T MO MONEPEYHBIM METKAM, MAPKUPYIOT U
3aKPEIUIIIOT. Y KIIAJIKy TIPOBOJIOB Ha I1a0JI0HE HAYWHAOT C 3alaCHBIX U JUIMHHBIX pab0odmXx
HpOBOIIOB 1 3aKaHYNBAarOT CaMbIMU KOpOTKI/IMI/I HpOBOZ[aMI/I.
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2. Bsi3ka KryToB.

JInst 32U Thl OT BO3JEHCTBHS OKPYKAIOLIEN CPEibl, MEXaHMYECKUX ITOBPEXKICHUN WIH C
LEJIbI0 SKPAHUPOBAHUS KI'yThl OOMAThIBAIOTCS CHApPY KU KarepHOM, KalpoOHOBOH,
MOJIMBUHUJIXJIOPHUTHOM JIEHTOW, TOKPBIBAIOTCSA JJAKOM MJIM 3aKJIFOYAOTCS B SKPAHUPYIOLTYIO
orieTky JKryTbl pekOMeHAyeTCsl U3rOTOBIIAThH Ha MIa0JIOHAX 10 UX MOHTaXa B Ipudope.
KoH11pl MpoBO0B KIr'yTa MapKUPYIOT COOTBETCTBEHHO COOPOYHOMY YEPTEKY U MOHTAKHOM
cxeme. [1J11 MapKUPOBKH UCHOJB3YIOT CIEAYIOLIHE CIOCOOBI:

1) pa3nuuHyO pacuBETKY U30JILUU IPOBOJIOB;

2) OKpacKy WM HyMepaluio NOJUBUHUIXIOPUIHBIX TPYOOK, IPUMEHIEMBbIX IS
3aKpEeIJICHUS] KOHIIOB U30JISIIUU (TPYOKH HYMEpYIOT Ha aBTOMATe, B CIELMAIbHBIX IITaMIIax
WIN HaJAMUCBIBAIOT OT PYKH MapKUPOBOYHBIMHU YEPHUIIAMHN ),

3) muracTMaccoBbie OMPKH C yCIOBHBIM 0003HAYEHHEM MECTa MOJCOSTUHEHMsI, HAJeThIe Ha
MPOBO/IA.

XKryThl, B KOTOPBIX HEJb3s1 MPOM3BECTU 3aMEHY BBIIIEALINX U3 CTPOS IPOBOIOB,
o0ecrieunBaroTcs 3aracHbIMU 1poBoaamu. Konnuecto ux Oepercs us pacueta §... 10 %
001Iero KOJMYeCTBa B KI'yTe, HO HE MEHbLIE JIBYX NMPOBOJOB. /lJIMHA U ceueHue 3aacHbIX
MIPOBOJIOB JTOJKHBI OBITH paBHBI HAMOOJBIINM JJIMHE U CEYCHUIO ITPOBOJIOB, UMEIOIINXCS B
Kryte. [{n1Ha BEIBOIOB JKI'yTa JOJKHA OBITH JJOCTATOYHOM JUIsl IPUCOETUHEHMS K Y3JIaM U
3JIEMEHTaM CXeMBbI Ipubopa 6e3 HATsHKEHUS; KpOME TOTo, TOJDKEeH uMeThes 3anac B 10... 12
MM J1JI1 TIOBTOPHOW 3aYUCTKU U MPUCOETMHEHUS KaX/10r0 KOHIIa MPOBOJA.

TunoBo# TEXHOJIOTHYECKUN MTPOIIECC U3TOTOBJICHUS KTyTa BKIIOYAET B CEOsI CIIETYIONINE
onepauuu:

PE3KY MTPOBOJIOB U U3OJISLIUOHHBIX TPYOOK;

YKJIQJIKy ITPOBOJIOB Ha I1a0JIOHE U BSI3KY UX B XKIYT;

331Ky KOHLIOB IIPOBOJIOB JKI'yTa ¢ OJTHOBPEMEHHOM UX MapKHUPOBKOM;

KOHTPOJIb JXI'yTa (IIPO3BOHKY);

3aLUTY KIyTa U30JALUOHHOM JIEHTOM;

BBIXOHON KOHTPOJIb (BU3yaJIbHBIN OCMOTpP Ha COOTBETCTBUE ATAJOHY U MPO3BOHKY).

Jl1rHa 3aroToBIISIEMBIX IPOBOJOB I0JIKHA COOTBETCTBOBATH Pa3MeEpaM, YKa3aHHBIM B
TEXHOJIOTMUYECKON KapTe WK Tabyulie 3aroTOBOK MPOBOI0B. Pe3ka mpoBooB u
SKpPaHUPYIOUIUX OILIETOK MPOU3BOAATCS HA aBTOMATaX, a TAKXKE C IOMOLIbI0 MOHTAKHBIX WU

THJIBOTUHHBIX HOXXHUII U KyCauCK.

[Ipu pyunom croco0e 3aroToOBKY IPOBOAOB IS KI'YTOB JUTMHA UX OMPENEISIETCs ¢ TOMOUIbIO
00pa3LoB Wi JUHEeHKkH. B cepuitHOM npou3BoCTBE NPUMEHSIOTCS CHIEIMAIbHbIE AaBTOMATHI
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JUI MEPHOW PE3KH NPOBOJIOB HA 33JaHHYIO JJIMHY.
3. KOoHTpOIJIb U3rOTOBIEHHOTO KI'yTa.
KoHTpoib npocToro kryra Mo>KHO BBIIOJIHUTh IPUMEHSSI U3MEPUTENIbHBIN Ipruoop.

KoHTpOIb CIT0KHBIX )KTYyTOB OCYLIECTBIISETCS HA CIEHUATIBHBIX ITOJIyaBTOMAaTHYECKUX
CTEH/ax 10 3aJaHHOU nporpamme. JKryT Ha IaHeNIn CTEH/1a 3aKPEeIUIIOT BPY4YHYHO, a
MIPABUJILHOCTD PACKIAJKU IPOBOJOB U CONPOTUBIIEHUE UX U30JIALIMA KOHTPOIHUPYIOT
aBTomMarnuyecku.CHavasia IpOBOAUTCS KOHTPOJIb HA COOTBETCTBUE JIEKTPUUECKUM CXEMaM
COEJIMHEHU, T. €. MPOBEpKa MPABMIBHOCTH pacKkiaaku npoBooB. C 3Toil Lebio
HE00X0/IMMOE HaNpsKEHUE MOCJIE0BATEIBHO MOJIAI0T HAa OJIUH U3 KOHIIOB IPOBEPSEMOTO
npoBofa. [Ipu npaBuibHON packiiagke IPOBOAOB HAPSKEHUE TOJKHO (PUKCUPOBATHCS BO
BCEX IIPOBOJIAX JKI'yTa, dJICKTPUYECKU CBS3aHHBIX C IIPOBEPSEMBIM IIPOBOAOM. [lanee
He00X0IUMO yOeIUThCSl B OTCYTCTBHH HAIPSDKEHUS B IIPOBOJAX KI'yTa, KOTOPBIE
3JIEKTPUYECKU HE CBA3aHBI C IPOBEPSAEMBIM IIPOBOJIOM.

[IpaBHIIBHO BBINIOJIHEHO TPH 3aAaHUS .
1. [IpoksagpiBaTh MpoBOa Ha 11a0JIOHE.

C nenpro obsierueHust MOHTaXxa, AEMOHTaXa U KCILTyaTally IeKTPooO0py10BAHUS
MIPOBOJIA U KT'YThI 3JEKTPUUECKOM CeTH UMEIOT OYKBEHHYIO M LU(POBYIO MAPKUPOBKY.

KryT npencrasisier co60if COBOKYMHOCTD pa3ellaHHbIX MPOBOIOB U Kabenel, CKperIeHHBIX
MEXIy CO00M KaKMM-JTHOO0 CIIOcCOOOM U MTPU HEOOXOIUMOCTH OCHAIICHHBIX JIEMEHTAMH
ANEKTPUYECKOTO MOHTaXa (HAKOHEUHUKAMHU, COCTUHUTEIISIMU U JIP.).

IIo CBOCMY HA3HAYCHUIO KTYThI NOAPA3ACIIAOTCA Ha BHYTPU OJIOYHEBIC U Me)K,Z[y6J'IOLIHLIC.

Buympu 610unvle srceymuvl IPUMEHSIOTCS JUIS SIEKTPUYECKOTO COSAMHEHUS OTICTbHBIX
y3JI0B, OJIOKOB ¥ JICKTPHUSCKUX JICTAICH BHYTPH IPHOOPA, a MedncOyoa0uHble He2ymbl — JUIS
ANEKTPUYECKOTO COSAMHEHUS PA3IMYHON pajroannapaTypsl U MpruOOPOB B €AUHYIO CUCTEMY.
B 3aBuCHUMOCTH OT PaCIIONOKEHHS Y3JIOB B KOPITYCE KI'YThI MOTYT OBITh 110CKUMU AT
00beMHBIMU.

JL1st 321U Tel OT BO3AEHCTBHS OKPY KAIOLIEN CPEIbl, MEXaHUUECKUX ITIOBPEKICHUN WIH C
LeIbI0 DKPAHUPOBAHMSI KI'YThl 0OMATHIBAIOTCSL CHAPY KU KallepHO, KallpOHOBOI,
MIOJIMBUHUJIXJIOPUIHOM JIEHTOU, TOKPBIBAIOTCA JJAKOM MJIH 3aKJIFOYAIOTCS B 9KPAHUPYIOLIYIO
omeTKy JKryTbl peKOMEHIYeTCsl U3rOTOBIISITh Ha Ia0JI0HAaX 10 UX MOHTa)xa B IpUoOope.
KoHI11bI MpoBOAOB KI'yTa MAPKUPYIOT COOTBETCTBEHHO COOPOYHOMY UEPTEKY U MOHTAKHOU
cxeme. Jsisi MapKUPOBKH UCIIOJIb3YIOT CIEIYIOLINE CIIOCOOBI:

1) pa3nuyHyO pacBETKY U30JISIUU TPOBOJIOB;
2) OKpacKy WiIH HyMEPAIHIO ITOJTMBHHIIIXJIOPUIHBIX TPYOOK, TPUMEHSEMBIX JJIs

3aKpeIUIeHUs] KOHIIOB U30JIALMH (TPYOKH HyMEpYIOT Ha aBTOMATe, B CHEMaIbHbIX IITaMIax
WM HaJIIUCBIBAIOT OT PyKU MapKUPOBOUHBIMH YEPHUIIAMH );

ctp. 126 u3 152




3) mmacTMaccoBble OMPKH C YCIOBHBIM 0003HAYCHUEM MECTa MOICOSAMHEHUS, HAZEThIC Ha
MPOBOJA.

KryTbl, B KOTOPBIX HEJb3s1 MIPOU3BECTU 3aMEHY BBILLIEIINX U3 CTPOS IPOBOJIOB,
obecreunBaroTCs 3anmacHbIME MpoBoaamu. KomuectBo ux 6epercst u3 pacyera 8... 10 %
00IIero KOJMYeCTBa B )KI'yTE, HO HE MEHBIIIE IBYX MPOBOJIOB. [lJIMHA U ceueHue 3amacHbIX
MIPOBOJIOB JTOJDKHBI OBITH PAaBHBI HAMOOIBIIMM JIJTUHE U CEYCHHIO TTPOBOJIOB, UMEIOIINUXCS B
kryTe. [[mHa BEIBOJIOB KT'yTa JOMKHA OBITH JJOCTATOYHOM ISl MPUCOCTUHEHHMS K Y3JIaM U
3JIEMEHTaM CXEMBbI MpruOopa 03 HATSHKEHHUS, KPOME TOTO, AOJKEH UMeThes 3amac B 10... 12
MM JIJ1s1 HOBTOPHOM 3aYUCTKU U MMPUCOEAUHEHUS KaXK0Tr0 KOHIA IPOBO/A.

TumoBo TEXHOJOTMUYECKHUI MPOIECC U3TOTOBIICHUS KI'yTa BKIIFOYAET B Ce0s1 CIEAYIOIINE
OTepaIHH:

Pe3Ky MPOBOJOB U U30JIALIMOHHBIX TPYOOK;

YKJIaJIKy IPOBOJIOB Ha I11a0JI0OHE U BSI3KY UX B KIYT;

3a/1eJIKy KOHIIOB ITIPOBOJIOB KI'yTa C OJTHOBPEMEHHON UX MapKUPOBKO;

KOHTPOJIb XKT'yTa (ITPO3BOHKY);

3alIUTY JKT'yTa U30JISIHIUOHHOM JIEHTOM;

BBIXO/IHON KOHTPOJIb (BU3yaJIbHBIN OCMOTP Ha COOTBETCTBUE ATAJIOHY U MPO3BOHKY).

,HJ'II/IHa 3aroTOBJIACMBIX ITPOBOJOB JOJIKHA COOTBETCTBOBATH pasMEpaM, YKa3aHHBIM B
TEXHOJIOTUYECKOM KapTeC Win Ta6J'II/ILIC 3aroToBOK IIPOBOIOB. Peska MpoOBOAOB U

OKPAaHUPYIOIIHUX OIUICTOK INPOU3BOJATCA Ha aBTOMATax, a TAKKEC C IOMOIIBI0O MOHTAXXHBIX WUJINA
THJIBOTUHHBIX HOXXHUII U KYCa4CK.

[Ipu pyuHom crioco6e 3aroTOBKH MTPOBOJIOB JUIS KT'YTOB JJIMHA UX ONPENENSIETCs C MOMOILBIO
00pa31oB Wiy JIMHENHKU. B cepuitHOM pon3BOACTBE NPUMEHSIOTCS CHIEIMATbHBIE aBTOMAThI
JUIsL MEPHOM PE3KU IIPOBOJOB HA 33JaHHYIO JUIMHY.

VYki1aaka IpoBOJOB MPOU3BOIUTCS Ha IIA0JIOHE B ONPEEIEHHOM MOpPsIKe (110 cXeme,
HaHECEHHOW Ha MOBEPXHOCTH 11a0JI0OHA), TIOCTIE YEro UX CBSI3bIBAIOT HUTKOW WJIM LINAaraToM B
KryT. PazmeTka mabsaoHa Uil yKIa Ky IPOBOIOB XKI'yTa MPOU3BOJUTCS IO MOHTAXKHOM
cXeMe, MakeTy y3jia Win npubopa, B KOTOPbIH OyAET yCTAHOBJIEH KI'YT, U MOHTaKHOM
tabauue coequHenuii. Ha pazmeuenHoM 1m1aGioHe mpoBoJia CHavyasla packia blBaloT, a 3aTeM
BSDKYT B KIyT (puc. 1.26). B 3aBuCUMOCTH OT KOHCTPYKIMU NpUOOpa KIyThl ObIBAIOT
IUIOCKUMH UM OOBEMHBIMH.
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Pue. 1.26. llaGroH An8 yENADKH H BA3KH XIYTOB:
@ — WAHILKA ATA JAKPEMIEHHA XOHUA NPpOoBoaa; & — Mpoeojia; & — WabnoH (CheM-
HEIIL THCT), & — WNHABKS AAA YRIAOKH NpoBonoe, d — ocHOBaNME, [—4 — HoMmepa
NPOROAOE

[Ipu packiaake KOHIIBI MPOBOJIOB 0OPE3aIOT MO NOMEPEUYHBIM METKaM, MapKUpYIOT U
3aKPEeIUISIOT. YKIAJIKy IPOBOIOB Ha MIA0JIOHE HAYUHAIOT C 3alaCHBIX U JJIMHHBIX Pa00unxX
MIPOBOJIOB U 3aKaHYMBAIOT CAMBIMH KOPOTKUMH IPOBOAAMM.

2. Bs3Kka )KTyTOB.

J1st 3aMThI OT BO3AEHCTBUS OKPYKAIOIICH Cpebl, MEXaHUUECKHUX MOBPEKICHUHN WU C
LETbI0 DKPAHUPOBAHHUS KT'YThI OOMATHIBAIOTCSI CHAPY KM KAIIEPHOM, KallPOHOBOIA,
TTOJTMBUHUJIXJIOPUTHOM JICHTOU, TTOKPBIBAIOTCS JTAKOM WJIH 3aKJIFOYAIOTCS B SKPAHUPYIOITYIO
oryieTKy JKryTbl peKOMEHAyeTCsl N3TOTOBIIATH HA MIA0JIOHAX JI0 UX MOHTaXa B Ipudope.
KoH11p1 TpOBOIOB KTyTa MAaPKUPYIOT COOTBETCTBEHHO COOPOYHOMY YEPTEXKY U MOHTAKHOU
cxeme. Jliss MapKUPOBKH UCIIOJIB3YIOT CIEAYIOIINE CIIOCOOBI:

1) pa3nuuHy0 pacuBETKY HU30JIALUU IIPOBOJIOB;

2) OKpacKy WM HyMEpaluio MOJTUBUHUIXIOPHIHBIX TPYOOK, IPUMEHIEMbIX IS
3aKpeIUIeHHUs] KOHIIOB N30JIALUH (TPyOKH HyMEpYIOT Ha aBTOMATe, B CHIELUAIbHBIX IITaMIIax
WM HaJIUCBIBAIOT OT PyKH MapKUPOBOYHBIMH YEPHUIIAMH);

3) mutacTMaccoBbie OMPKH € YCIOBHBIM 0003HAYCHHEM MECTa TMOJICOSTUHEHISI, HAJIeThIe Ha
pOBOJIA.

XKryThl, B KOTOPBIX HENb3s1 MPOM3BECTH 3aMEHY BBIIIEANINX U3 CTPOS IPOBOIOB,
obecrneunBarOTCs 3anacHBIMU TIpoBoaaMu. KommuecTBo ux Oepercs u3 pacuera 8... 10 %
001Iero KOJMYecTBa B KI'yTe, HO HE MEHbIIE JIByX NMPOBOJOB. /lJInHA U ceueHue 3amacHbIX
MIPOBOIOB JIOJIKHBI OBITH PaBHBI HAMOOJIBIITUM JITTHHE U CEYCHUIO TIPOBOJIOB, UMEIOIIUXCS B
xryte. [{n1Ha BEIBOJIOB KT'yTa JOJKHA OBITH JJOCTATOYHOM JUIsl IPUCOECTUHEHUS K Y3JIaM U
JJIEMEHTaM CXEMBbI prudopa 0e3 HaTsHKEHHS; KpOMe TOro, JOJKEeH uMeThes 3amac B 10... 12
MM JIJI TOBTOPHOM 3aYUCTKU U MPUCOETIMHEHUS KaXI0r0 KOHIIa MPOBOJA.
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TumoBo# TEXHOJIOTHYECKUHN MTPOIIECC U3TOTOBJICHUS KTyTa BKIIOYAET B CEOsI CIETYIONINE
onepauuu:

PE3KY MTPOBOJIOB U U3OJISLIUOHHBIX TPYOOK;

YKJIaJIKy [TPOBOJIOB HA I1a0JIOHE U BSI3KY UX B XKIYT;

3a1eIKy KOHLIOB IIPOBOJIOB JKI'yTa C OJJHOBPEMEHHOM UX MapKHUPOBKOM;

KOHTPOJIb JXI'yTa (IIPO3BOHKY);

3aLUTY KIyTa U30JALUOHHOM JIEHTOH;

BBIXOJJHON KOHTPOJIb (BU3yaJbHBIN OCMOTpP Ha COOTBETCTBHE ATAJOHY U MPO3BOHKY).

JlnrHa 3aroToBIsSIEMbIX POBOOB JIOJKHA COOTBETCTBOBATH pa3MepaM, YKa3aHHbIM B
TEXHOJIOTMUYECKON KapTe WK TabJnlie 3aroTOBOK IMPOBOI0B. Pe3ka mpoBooB 1
SKPaHUPYIOUIUX OIJIETOK MPOU3BOAATCS Ha aBTOMAaTax, a TAaKyKe C IOMOILbIO MOHTAKHBIX WU
THIHOTUHHBIX HOXKHUIL U KyCayek.

[Ipu pyunom crioco0e 3aroToOBKY IPOBOAOB IS KI'YTOB JUIMHA UX OMPENEISIETCs C TOMOUIbIO
00pa31oB Wiy JUHEeWkH. B cepuitHoM npou3BoACTBE NPUMEHSIOTCS CHIEIMAIbHbIE AaBTOMATHI
JUIsL MEPHOU PEe3KU TPOBOOB HA 3aJJaHHYIO JUIUHY.

3. KoHTpOIJIb U3rOTOBIEHHOTO KI'yTa.
KoHTpoib npocToro kryra Mo>kHO BBIIOJIHUTh IPUMEHSSI U3MEPUTENIbHbBIN Ipruoop.

KoHTpOIIb CIT0KHBIX )KTYyTOB OCYLIECTBIISETCS HA CHIELUATIBHBIX ITOJIyaBTOMAaTHYECKUX
CTEH/ax M0 3aJaHHOU nporpamme. JKryT Ha IaHeNIn CTEH1a 3aKpEeIUIIOT BPY4HYHO, a
MIPABUJILHOCTh PACKIAJKU IPOBOJOB U CONPOTUBIIEHUE UX U30JIALIMA KOHTPOIHUPYIOT
aBTomMarnuyecku.CHavasia IpOBOAUTCS KOHTPOJIb HA COOTBETCTBUE JIEKTPUUECKUM CXEMaM
COEJIMHEHUI, T. €. MPOBEpPKa MPABMIBHOCTH pacKiaaku npoBooB. C 3Toil Lebio
HE00X0/IMMOE HaMPsKEHUE TOCIIE0BATENIBHO MOJIAI0T HAa OJIUH U3 KOHIIOB IPOBEPSEMOTO
npoBofa. [Ipu npaBuibHON packiiagke IPOBOJAOB HAPSKEHUE TOJKHO (PUKCUPOBATHCS BO
BCEX IIPOBOJIAX JKI'yTa, dJICKTPUYECKU CBS3aHHBIX C IIPOBEPSAEMBIM IIPOBOAOM. [lanee
He00X0IUMO yOeIUThCSl B OTCYTCTBHH HAIPSDKEHUS B IIPOBOJAX KI'yTa, KOTOPBIE
3JIEKTPUYECKU HE CBA3aHBI C IPOBEPSAEMBIM IIPOBOJIOM.

3aganue Ned

BBISBISATE M YCTPAaHATh MEXaHMUYECKUE U SJICKTPUUECKHUE HEMOJIAIKH B paboTe anmaparypsl, IpUOOpOB U

UMIIJIVNT

Ornenka

TOTHRITX
Ilokazarenu OLCHKHU
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[IpaBuibpHBINA OTBET HA OJIMH BOIPOC U3 TPEX:
1.0OmnucaTh Ha3HAYECHUE DIICKTPOU3MEPUTEIHHBIX PUOOPOB.

TexHuueckuil nporpecc B 0071acTu paaAMoON3MEPUTELHON TEXHUKH HEPA3PhIBHO CBSI3aH C
pa3BUTHEM PAIMOAJIEKTPOHUKH TEXHUKU CBSI3U PaIMOBEIIAHUS U APYTUX OTpacieit
paTuOTEeXHUKU. BpIcOKast TOUHOCTh U3MEpPEHHsI BpDEMEHH, IOCTUTHYTas Oyaroaaps
KBaHTOBBIM CTaHJapTaM 4acTOThl, BO MHOI'OM CIIOCOOCTBOBaJjIa pEIICHUIO psija 3a1ad,
CBSI3aHHBIX C OCBOCHHEM KOCMOCA. 3a MOCIEeHUE TObl Ha 6a3e pa3BUTHS UMITYJIbCHOM U
CUETHO-peNIaoIIel TEXHUKH pa3paboTaH psj paAuou3MEPUTENIbHBIX YCTPOUCTB ¢ BBICOKUMHU
METPOJIOrMYE€CKUMH MTOKA3aTEISIMU:

- DJICKTPOHHO-CYCTHBIC YaCTOTOMCPEI;
- ACKAAHBIC CUHTC3aTOPbI YaCTOT,

- nu(poBbIe U3MEPUTENBHBIE TPUOOPHI C TOYHOCTHIO MOKA3aHUH MOPSAKA COTHIX J0JEH
MPOIICHTA;

- ABTOMAaTU3UPOBAHHBIC KOHTPOJIbHO-U3MCPUTCIIBHBIC CHUCTCMBI.
2. PacckazaTh 0 BUAaX JIEKTPOU3IMEPHUTEIBHBIX TPHUOOPOB.

[Ipu MoHTaXe 1 IPOBEPKE PaIUO3TIEKTPOHHOTO 000PYI0BaHUSI UCIIONB3YIOTCS TAKHUE
3JIEKTPOU3MEPUTENIbHBIE IPUOOPBHI:

-U3MEPEHHE HATIPSDKEHUS U CHIIBI TOKA - MPUMEHSIOTCS IPUOOPHI TSl U3MEPEHUs
AJIEKTPUIECKOTO TOKA U HANIPSDKCHUS, ONIPECIISIFOTCS X 3HAYEHUSIMH, POJIOM TOKA, 9aCTOTOM,
(dhopmoit kpuBoi, Tpedyemoit TouHOCThI0. Hanbombiee pacpocTpaHeHHEe UMEIOT METOIBI
HETIOCPEJICTBEHHOM OIIEHKHU U cpaBHeHUs. HemocpencTBeHHas OlleHKa TPOU3BOJIMUTCS C
MTOMOIIBI0 AMIIEPMETPOB U BOJIBTMETPOB - TTOKA3BIBAIOIINX MTPUOOPOB CO CTPEIOYHBIM WITH
u(pOBBIM CITIOCOOOM OTCUeTa. AMIIEPMETPHI BKITIOYAIOTCS B Pa3PhIB LIEMH C U3MEPSIEMBIM
ToKOM. VIX cCOOCTBEHHOE CONPOTUBIICHUE U OTPEOIIsieMast MOIIHOCTh TOJIKHBI OBITh
HE3HAYUTEIIbHBIMU IO CPABHEHUIO C TTOJIHBIM COMTPOTUBIICHUEM U MOITHOCTHIO U3MEPSIEMOM
LeMu.

BoanbT™MeTphl IPUCOEANHAIOTCS K TOUKAM LIETIH, Pa3HOCTb dJIEKTPUUYECKUX ITOTCHIIMAIOB
MeXy KOTOPBIMHU CIIEyeT onpeaenTb. YToObl He UCKaxaTh peXuMa paboThl LN, BXOJAHOE
COIIPOTHUBIIEHUE BOJILTMETPA IOJIKHO OBITh OOJBIINM, a MOTpedsieMast UM MOIIHOCTS -
Majoil. MI3Mepenune Toka U HanpspKeHUs IPOU3BOAUTCS B IIMPOKOM JUANa30HE 4acTOT: OT
IIOCTOSIHHOT'O TOKa JI0 COTE€H Merarepll. EAMHUIIBI u3MepeHns HanpsbkeHus - B, Toka - A.

- U3MEPUTENIbHBIE TEHEPATOPHI - IPUMEHSIOTCS IIPU PETYIUPOBKE U UCIIBITAHUAX
PaAMOTEXHUYECKUX YCTPOUCTB. B 3aBUCHMOCTH OT 4acTOTHI U (DOPMBI BbIJTaBAEMbIX CUTHAJIOB
pa3IuyaroTcsa reHepaTopbl CUTHAJIOB BEICOKOYACTOTHBIEC, HU3KOYACTOTHBIE, UMITYJIBCHBIX
CUTHAJIOB ,CIIEUAIIbHON (POPMBI U T€HEpPATOPhI ITYMOBBIX CUTHaI0B. Hanmpumep: renepatopsl
CUTHAJIOB 3ByKOBOM 4aCTOTBI, UCIIOJIb3YEMBbIE IIPU CHATUHU YaCTOTHBIX XapaKTEPUCTUK
nepeaaTynKka U IpUEeMHHKA, JOJDKHBI BBIIABATh CHHYCOUAAIBHOE HAIIPSKEHUE B JUANIa30He
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4acTOT, COOTBETCTCTBYIOIIEM CIIEKTPY TesIe(h)OHHOM Iepesayn.

- UI3BMEPEHUE MOILIHOCTHU - U3MEPEHNUE MOIHOCTH B JIEKTPUUYECKUX LEMAX SABJISIETCA
pPacIpOCTPaHEHHBIM BUJOM U3MEPEHHUM, a B pAIMOTEXHUKE - OJHUM U3 OCHOBHBIX. B
MepearonX, IPUEMHBIX, U3BMEPUTEIBHBIX U IPYTUX PAIUOTEXHUYECKUX YCTPOMCTBAX
JaTa30H U3MEPSEMbIX MOIIHOCTEH OUYeHb BEJIHK. B IemsaX MoCTOSHHOrO TOKa moTpebdisemMas
Harpy3Koil MOIITHOCTh PaBHA MPOU3BEICHUIO TOKA U HANPKEHUA. B 1ensax nepeMeHHoro
TOKa MTHOBEHHAs! MOILITHOCTh P=Ui , TJI€ U U 1 - MTHOBEHHBIC 3HAUCHHUS HANIPSDKEHUS U TOKA.
Envnuier namMepeHus MOIHOCTH - BT.

- uccraenoBaHue (GOopMbl CUTHAJIOB - HATJIITHOE WM BU3yaJbHOE BOCIIPOU3BEIEHUE (POPMBI
KoJieOaHUH SBJISIETCS BAKHOM 3a7jaueii painOTEXHUYECKUX U3MEPEHUH, MOCKOIbKY dopma
MO3BOJISIET Cpa3y OLIEHUTh MHOTHE NapaMeTpsl koneOanuil. Takum npudbopom sSBiseTCst
JIEKTPOHHO-JIY4€BOM ocuMuIorpad, KOTOpbIi ABISETCS U3MEPUTEIBHBIM TPUOOPOM /IS
BU3YaJIbHOT'O HAOJIO/IEHUS B IPSIMOYTOJIbHOM cucTeMe KOOPAMHAT AJIEKTPUUYECKUX CUTHAJIOB
U U3MepeHHs UX napaMeTpoB. Yalie Bcero ¢ noMolIpo ocuusuiorpada Hadaroaa0T
3aBUCHUMOCTh HalpsHKEHUS OT BPEMEHU, IPUUYEM, KaK IIPABUIIO, OChI0 BPEMEHH SBIIIETCS OCh
OpAMHAT OTpaXkaeT ypoBeHb curHaia. [1o nzobpaxxeHusm, ojsyyaeMbIM Ha SKpaHe
ocuusuiorpaga, MOKHO U3MEPUTh aMIUIUTY 1y, YaCTOTY U (Da30BbIN CIBUT, TapaMeTpPbl
MOJTyJTUPOBaHHBIX CUTHAJIOB U PsIII APYTrHX nokasareneid. Ha 6a3e ocunmnorpada co3nans
pUOOPHI 17151 KCCIIEA0BAHUS IEPEXOIHBIX, YACTOTHBIX U aMIUIUTYAHBIX XapaKTEPUCTHK
pa3IMYHBIX PAJUOTEXHUUYECKUX YCTPOUCTB.

3. I/I3MepﬂeMbI€ BCJIIMYHHBI C UCITOJIB30BAHUCM JJICKTPOU3SMEPHUTCIIbHBIX HpI/I60pOB.

OcHoBHbIE BUABI PAIMOU3MEPEHNH, BBIIIOJIHAEMBIX ITPY KOHTPOJIE paguoaInaparypbl, MOI'yT
OBITH CBEICHBI K CIIETYIOIINM:

- USMCPCHHA IMOCTOAHHBIX U IICPEMCHHBIX TOKOB U HaHpH)KCHI/Iﬁ IIpHU KOHTPOJIC PEIKUMOB
paanuoCxem,

- U3MEPEHUE NIapaMeTPOB PaUOAETaIe: MHIYKTUBHOCTH KaTyIlIEK, EMKOCTH KOHJIEHCATOPOB
U COTIPOTHUBIIEHUS PE3UCTOPOB;

- UI3BMEPEHUS MAPAMETPOB PAAUONEPEAAIOIINUX YCTPOMCTB: YaCTOTHI, MOAYJIAIIMU, MOITHOCTH U
Ap-;

- U3MEPCHUS TApaMETPOB PATUOTIPUEMHBIX YCTPOWCTB: UyBCTBUTEIBHOCTH, U30MPATEILHOCTH
u IIp.;

- UI3BMEPEHUE HAMPSHKEHHOCTHU AJIEKTPOMArHUTHOTO TTOJISI.
KoHTpoJIb peKUMOB paiMOCXEM M U3MEPEHUE MTAPAMETPOB PATUOIECTAIICH BBIMOJIHIIOTCS

TJIABHBIM 00pa30M JUIs MOJIY4YEeHUS UCXOIHBIX IAHHBIX MPU MPOSKTUPOBAHUU U pa3pabOTKe
paaroanmnaparypsbl, a TakXke Ipu PeryJIupoBKe €€ B IPOLECCce MPOU3BOICTBA U PEMOHTA.
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[IpaBunbHBIN OTBET Ha J1Ba BOIIPOCA U3 TPEX:
1.0Onucare Ha3HAYCHHE HIIEKTPOUZMEPUTENILHBIX TPHOOPOB.

TexHuueckuil nporpecc B 0071acTu paaAMoON3MEPUTELHON TEXHUKH HEPA3PhIBHO CBSI3aH C
pa3BUTHEM PAIMOAJIEKTPOHUKH TEXHUKU CBSI3U PaIMOBEIIAHUS U APYTUX OTpacieit
paTuOTEeXHUKU. BpIcOKast TOUHOCTh U3MEpPEHHsI BpDEMEHH, IOCTUTHYTas Oyaroaaps
KBaHTOBBIM CTaHJapTaM 4acTOThl, BO MHOI'OM CIIOCOOCTBOBaJjIa pEIICHUIO psija 3a1ad,
CBSI3aHHBIX C OCBOCHHEM KOCMOCA. 3a MOCIEeHUE TObl Ha 6a3e pa3BUTHS UMITYJIbCHOM U
CUETHO-peNIaoIIel TEXHUKH pa3paboTaH psj paAuou3MEPUTENIbHBIX YCTPOUCTB ¢ BBICOKUMHU
METPOJIOrMYE€CKUMH MTOKA3aTEISIMU:

- DJICKTPOHHO-CYCTHBIC YaCTOTOMCPEI;
- ACKAAHBIC CUHTC3aTOPbI YaCTOT,

- nu(poBbIe U3MEPUTENBHBIE TPUOOPHI C TOYHOCTHIO MOKA3aHUH MOPSAKA COTHIX J0JEH
MPOIICHTA;

- ABTOMAaTU3UPOBAHHBIC KOHTPOJIbHO-U3MCPUTCIIBHBIC CHUCTCMBI.
2. PacckazaTh 0 BUAaX JIEKTPOU3IMEPHUTEIBHBIX TPHUOOPOB.

[Ipu MoHTaXe 1 IPOBEPKE PaIUO3TIEKTPOHHOTO 000PYI0BaHUSI UCIIONB3YIOTCS TAKHUE
3JIEKTPOU3MEPUTENIbHBIE IPUOOPBHI:

-U3MEPEHHE HATIPSDKEHUS U CHIIBI TOKA - MPUMEHSIOTCS IPUOOPHI TSl U3MEPEHUs
AJIEKTPUIECKOTO TOKA U HANIPSDKCHUS, ONIPECIISIFOTCS X 3HAYEHUSIMH, POJIOM TOKA, 9aCTOTOM,
(dhopmoit kpuBoi, Tpedyemoit TouHOCThI0. Hanbombiee pacpocTpaHeHHEe UMEIOT METOIBI
HETIOCPEJICTBEHHOM OIIEHKHU U cpaBHeHUs. HemocpencTBeHHas OlleHKa TPOU3BOJIMUTCS C
MTOMOIIBI0 AMIIEPMETPOB U BOJIBTMETPOB - TTOKA3BIBAIOIINX MTPUOOPOB CO CTPEIOYHBIM WITH
u(pOBBIM CITIOCOOOM OTCUeTa. AMIIEPMETPHI BKITIOYAIOTCS B Pa3PhIB LIEMH C U3MEPSIEMBIM
ToKOM. VIX cCOOCTBEHHOE CONPOTUBIICHUE U OTPEOIIsieMast MOIIHOCTh TOJIKHBI OBITh
HE3HAYUTEIIbHBIMU IO CPABHEHUIO C TTOJIHBIM COMTPOTUBIICHUEM U MOITHOCTHIO U3MEPSIEMOM
LeMu.

BoanbT™MeTphl IPUCOEANHAIOTCS K TOUKAM LIETIH, Pa3HOCTb dJIEKTPUUYECKUX ITOTCHIIMAIOB
MeXy KOTOPBIMHU CIIEyeT onpeaenTb. YToObl He UCKaxaTh peXuMa paboThl LN, BXOJAHOE
COIIPOTHUBIIEHUE BOJILTMETPA IOJIKHO OBITh OOJBIINM, a MOTpedsieMast UM MOIIHOCTS -
Majoil. MI3Mepenune Toka U HanpspKeHUs IPOU3BOAUTCS B IIMPOKOM JUANa30HE 4acTOT: OT
IIOCTOSIHHOT'O TOKa JI0 COTE€H Merarepll. EAMHUIIBI u3MepeHns HanpsbkeHus - B, Toka - A.

- U3MEPUTENIbHBIE TEHEPATOPHI - IPUMEHSIOTCS IIPU PETYIUPOBKE U UCIIBITAHUAX
PaAMOTEXHUYECKUX YCTPOUCTB. B 3aBUCHMOCTH OT 4acTOTHI U (DOPMBI BbIJTaBAEMbIX CUTHAJIOB
pa3IuyaroTcsa reHepaTopbl CUTHAJIOB BEICOKOYACTOTHBIEC, HU3KOYACTOTHBIE, UMITYJIBCHBIX
CUTHAJIOB ,CIIEUAIIbHON (POPMBI U T€HEpPATOPhI ITYMOBBIX CUTHaI0B. Hanmpumep: renepatopsl
CUTHAJIOB 3ByKOBOM 4aCTOTBI, UCIIOJIb3YEMBbIE IIPU CHATUHU YaCTOTHBIX XapaKTEPUCTUK
nepeaaTynKka U IpUEeMHHKA, JOJDKHBI BBIIABATh CHHYCOUAAIBHOE HAIIPSKEHUE B JUANIa30He
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4acTOT, COOTBETCTCTBYIOIIEM CIIEKTPY TesIe(h)OHHOM Iepesayn.

- UI3BMEPEHUE MOILIHOCTHU - U3MEPEHNUE MOIHOCTH B JIEKTPUUYECKUX LEMAX SABJISIETCA
pPacIpOCTPaHEHHBIM BUJOM U3MEPEHHUM, a B pAIMOTEXHUKE - OJHUM U3 OCHOBHBIX. B
MepearonX, IPUEMHBIX, U3BMEPUTEIBHBIX U IPYTUX PAIUOTEXHUYECKUX YCTPOMCTBAX
JaTa30H U3MEPSEMbIX MOIIHOCTEH OUYeHb BEJIHK. B IemsaX MoCTOSHHOrO TOKa moTpebdisemMas
Harpy3Koil MOIITHOCTh PaBHA MPOU3BEICHUIO TOKA U HANPKEHUA. B 1ensax nepeMeHHoro
TOKa MTHOBEHHAs! MOILITHOCTh P=Ui , TJI€ U U 1 - MTHOBEHHBIC 3HAUCHHUS HANIPSDKEHUS U TOKA.
Envnuier namMepeHus MOIHOCTH - BT.

- uccraenoBaHue (GOopMbl CUTHAJIOB - HATJIITHOE WM BU3yaJbHOE BOCIIPOU3BEIEHUE (POPMBI
KoJieOaHUH SBJISIETCS BAKHOM 3a7jaueii painOTEXHUYECKUX U3MEPEHUH, MOCKOIbKY dopma
MO3BOJISIET Cpa3y OLIEHUTh MHOTHE NapaMeTpsl koneOanuil. Takum npudbopom sSBiseTCst
JIEKTPOHHO-JIY4€BOM ocuMuIorpad, KOTOpbIi ABISETCS U3MEPUTEIBHBIM TPUOOPOM /IS
BU3YaJIbHOT'O HAOJIO/IEHUS B IPSIMOYTOJIbHOM cucTeMe KOOPAMHAT AJIEKTPUUYECKUX CUTHAJIOB
U U3MepeHHs UX napaMeTpoB. Yalie Bcero ¢ noMolIpo ocuusuiorpada Hadaroaa0T
3aBUCHUMOCTh HalpsHKEHUS OT BPEMEHU, IPUUYEM, KaK IIPABUIIO, OChI0 BPEMEHH SBIIIETCS OCh
OpAMHAT OTpaXkaeT ypoBeHb curHaia. [1o nzobpaxxeHusm, ojsyyaeMbIM Ha SKpaHe
ocuusuiorpaga, MOKHO U3MEPUTh aMIUIUTY 1y, YaCTOTY U (Da30BbIN CIBUT, TapaMeTpPbl
MOJTyJTUPOBaHHBIX CUTHAJIOB U PsIII APYTrHX nokasareneid. Ha 6a3e ocunmnorpada co3nans
pUOOPHI 17151 KCCIIEA0BAHUS IEPEXOIHBIX, YACTOTHBIX U aMIUIUTYAHBIX XapaKTEPUCTHK
pa3IMYHBIX PAJUOTEXHUUYECKUX YCTPOUCTB.

3. I/I3MepﬂeMbI€ BCJIIMYHHBI C UCITOJIB30BAHUCM JJICKTPOU3SMEPHUTCIIbHBIX HpI/I60pOB.

OcHoBHbIE BUABI PAIMOU3MEPEHNH, BBIIIOJIHAEMBIX ITPY KOHTPOJIE paguoaInaparypbl, MOI'yT
OBITH CBEICHBI K CIIETYIOIINM:

- USMCPCHHA IMOCTOAHHBIX U IICPEMCHHBIX TOKOB U HaHpH)KCHI/Iﬁ IIpHU KOHTPOJIC PEIKUMOB
paanuoCxem,

- U3MEPEHUE NIapaMeTPOB PaUOAETaIe: MHIYKTUBHOCTH KaTyIlIEK, EMKOCTH KOHJIEHCATOPOB
U COTIPOTHUBIIEHUS PE3UCTOPOB;

- UI3BMEPEHUS MAPAMETPOB PAAUONEPEAAIOIINUX YCTPOMCTB: YaCTOTHI, MOAYJIAIIMU, MOITHOCTH U
Ap-;

- U3MEPCHUS TApaMETPOB PATUOTIPUEMHBIX YCTPOWCTB: UyBCTBUTEIBHOCTH, U30MPATEILHOCTH
u IIp.;

- UI3BMEPEHUE HAMPSHKEHHOCTHU AJIEKTPOMArHUTHOTO TTOJISI.
KoHTpoJIb peKUMOB paiMOCXEM M U3MEPEHUE MTAPAMETPOB PATUOIECTAIICH BBIMOJIHIIOTCS

TJIABHBIM 00pa30M JUIs MOJIY4YEeHUS UCXOIHBIX IAHHBIX MPU MPOSKTUPOBAHUU U pa3pabOTKe
paaroanmnaparypsbl, a TakXke Ipu PeryJIupoBKe €€ B IPOLECCce MPOU3BOICTBA U PEMOHTA.
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[IpaBuibHBIN OTBET HA TPU BOIIPOCA U3 TPEX:
1.0Onucare Ha3HAYCHHE HIIEKTPOUZMEPUTENILHBIX TPHOOPOB.

TexHuueckuil nporpecc B 0071acTu paaAMoON3MEPUTELHON TEXHUKH HEPA3PhIBHO CBSI3aH C
pa3BUTHEM PAIMOAJIEKTPOHUKH TEXHUKU CBSI3U PaIMOBEIIAHUS U APYTUX OTpacieit
paTuOTEeXHUKU. BpIcOKast TOUHOCTh U3MEpPEHHsI BpDEMEHH, IOCTUTHYTas Oyaroaaps
KBaHTOBBIM CTaHJapTaM 4acTOThl, BO MHOI'OM CIIOCOOCTBOBaJjIa pEIICHUIO psija 3a1ad,
CBSI3aHHBIX C OCBOCHHEM KOCMOCA. 3a MOCIEeHUE TObl Ha 6a3e pa3BUTHS UMITYJIbCHOM U
CUETHO-peNIaoIIel TEXHUKH pa3paboTaH psj paAuou3MEPUTENIbHBIX YCTPOUCTB ¢ BBICOKUMHU
METPOJIOrMYE€CKUMH MTOKA3aTEISIMU:

- DJICKTPOHHO-CYCTHBIC YaCTOTOMCPEI;
- ACKAAHBIC CUHTC3aTOPbI YaCTOT,

- nu(poBbIe U3MEPUTENBHBIE TPUOOPHI C TOYHOCTHIO MOKA3aHUH MOPSAKA COTHIX J0JEH
MPOIICHTA;

- ABTOMAaTU3UPOBAHHBIC KOHTPOJIbHO-U3MCPUTCIIBHBIC CHUCTCMBI.
2. PacckazaTh 0 BUAaX JIEKTPOU3IMEPHUTEIBHBIX TPHUOOPOB.

[Ipu MoHTaXe 1 IPOBEPKE PaIUO3TIEKTPOHHOTO 000PYI0BaHUSI UCIIONB3YIOTCS TAKHUE
3JIEKTPOU3MEPUTENIbHBIE IPUOOPBHI:

-U3MEPEHHE HATIPSDKEHUS U CHIIBI TOKA - MPUMEHSIOTCS IPUOOPHI TSl U3MEPEHUs
AJIEKTPUIECKOTO TOKA U HANIPSDKCHUS, ONIPECIISIFOTCS X 3HAYEHUSIMH, POJIOM TOKA, 9aCTOTOM,
(dhopmoit kpuBoi, Tpedyemoit TouHOCThI0. Hanbombiee pacpocTpaHeHHEe UMEIOT METOIBI
HETIOCPEJICTBEHHOM OIIEHKHU U cpaBHeHUs. HemocpencTBeHHas OlleHKa TPOU3BOJIMUTCS C
MTOMOIIBI0 AMIIEPMETPOB U BOJIBTMETPOB - TTOKA3BIBAIOIINX MTPUOOPOB CO CTPEIOYHBIM WITH
u(pOBBIM CITIOCOOOM OTCUeTa. AMIIEPMETPHI BKITIOYAIOTCS B Pa3PhIB LIEMH C U3MEPSIEMBIM
ToKOM. VIX cCOOCTBEHHOE CONPOTUBIICHUE U OTPEOIIsieMast MOIIHOCTh TOJIKHBI OBITh
HE3HAYUTEIIbHBIMU IO CPABHEHUIO C TTOJIHBIM COMTPOTUBIICHUEM U MOITHOCTHIO U3MEPSIEMOM
LeMu.

BoanbT™MeTphl IPUCOEANHAIOTCS K TOUKAM LIETIH, Pa3HOCTb dJIEKTPUUYECKUX ITOTCHIIMAIOB
MeXy KOTOPBIMHU CIIEyeT onpeaenTb. YToObl He UCKaxaTh peXuMa paboThl LN, BXOJAHOE
COIIPOTHUBIIEHUE BOJILTMETPA IOJIKHO OBITh OOJBIINM, a MOTpedsieMast UM MOIIHOCTS -
Majoil. MI3Mepenune Toka U HanpspKeHUs IPOU3BOAUTCS B IIMPOKOM JUANa30HE 4acTOT: OT
IIOCTOSIHHOT'O TOKa JI0 COTE€H Merarepll. EAMHUIIBI u3MepeHns HanpsbkeHus - B, Toka - A.

- U3MEPUTENIbHBIE TEHEPATOPHI - IPUMEHSIOTCS IIPU PETYIUPOBKE U UCIIBITAHUAX
PaAMOTEXHUYECKUX YCTPOUCTB. B 3aBUCHMOCTH OT 4acTOTHI U (DOPMBI BbIJTaBAEMbIX CUTHAJIOB
pa3IuyaroTcsa reHepaTopbl CUTHAJIOB BEICOKOYACTOTHBIEC, HU3KOYACTOTHBIE, UMITYJIBCHBIX
CUTHAJIOB ,CIIEUAIIbHON (POPMBI U T€HEpPATOPhI ITYMOBBIX CUTHaI0B. Hanmpumep: renepatopsl
CUTHAJIOB 3ByKOBOM 4aCTOTBI, UCIIOJIb3YEMBbIE IIPU CHATUHU YaCTOTHBIX XapaKTEPUCTUK
nepeaaTynKka U IpUEeMHHKA, JOJDKHBI BBIIABATh CHHYCOUAAIBHOE HAIIPSKEHUE B JUANIa30He
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4acTOT, COOTBETCTCTBYIOIIEM CIIEKTPY TesIe(h)OHHOM Iepesayn.

- UI3BMEPEHUE MOILIHOCTHU - U3MEPEHNUE MOIHOCTH B JIEKTPUUYECKUX LEMAX SABJISIETCA
pPacIpOCTPaHEHHBIM BUJOM U3MEPEHHUM, a B pAIMOTEXHUKE - OJHUM U3 OCHOBHBIX. B
MepearonX, IPUEMHBIX, U3BMEPUTEIBHBIX U IPYTUX PAIUOTEXHUYECKUX YCTPOMCTBAX
JaTa30H U3MEPSEMbIX MOIIHOCTEH OUYeHb BEJIHK. B IemsaX MoCTOSHHOrO TOKa moTpebdisemMas
Harpy3Koil MOIITHOCTh PaBHA MPOU3BEICHUIO TOKA U HANPKEHUA. B 1ensax nepeMeHHoro
TOKa MTHOBEHHAs! MOILITHOCTh P=Ui , TJI€ U U 1 - MTHOBEHHBIC 3HAUCHHUS HANIPSDKEHUS U TOKA.
Envnuier namMepeHus MOIHOCTH - BT.

- uccraenoBaHue (GOopMbl CUTHAJIOB - HATJIITHOE WM BU3yaJbHOE BOCIIPOU3BEIEHUE (POPMBI
KoJieOaHUH SBJISIETCS BAKHOM 3a7jaueii painOTEXHUYECKUX U3MEPEHUH, MOCKOIbKY dopma
MO3BOJISIET Cpa3y OLIEHUTh MHOTHE NapaMeTpsl koneOanuil. Takum npudbopom sSBiseTCst
JIEKTPOHHO-JIY4€BOM ocuMuIorpad, KOTOpbIi ABISETCS U3MEPUTEIBHBIM TPUOOPOM /IS
BU3YaJIbHOT'O HAOJIO/IEHUS B IPSIMOYTOJIbHOM cucTeMe KOOPAMHAT AJIEKTPUUYECKUX CUTHAJIOB
U U3MepeHHs UX napaMeTpoB. Yalie Bcero ¢ noMolIpo ocuusuiorpada Hadaroaa0T
3aBUCHUMOCTh HalpsHKEHUS OT BPEMEHU, IPUUYEM, KaK IIPABUIIO, OChI0 BPEMEHH SBIIIETCS OCh
OpAMHAT OTpaXkaeT ypoBeHb curHaia. [1o nzobpaxxeHusm, ojsyyaeMbIM Ha SKpaHe
ocuusuiorpaga, MOKHO U3MEPUTh aMIUIUTY 1y, YaCTOTY U (Da30BbIN CIBUT, TapaMeTpPbl
MOJTyJTUPOBaHHBIX CUTHAJIOB U PsIII APYTrHX nokasareneid. Ha 6a3e ocunmnorpada co3nans
pUOOPHI 17151 KCCIIEA0BAHUS IEPEXOIHBIX, YACTOTHBIX U aMIUIUTYAHBIX XapaKTEPUCTHK
pa3IMYHBIX PAJUOTEXHUUYECKUX YCTPOUCTB.

3. I/I3MepﬂeMbI€ BCJIIMYHHBI C UCITOJIB30BAHUCM JJICKTPOU3SMEPHUTCIIbHBIX HpI/I60pOB.

OcHoBHbIE BUABI PAIMOU3MEPEHNH, BBIIIOJIHAEMBIX ITPY KOHTPOJIE paguoaInaparypbl, MOI'yT
OBITH CBEICHBI K CIIETYIOIINM:

- USMCPCHHA IMOCTOAHHBIX U IICPEMCHHBIX TOKOB U HaHpH)KCHI/Iﬁ IIpHU KOHTPOJIC PEIKUMOB
paanuoCxem,

- U3MEPEHUE NIapaMeTPOB PaUOAETaIe: MHIYKTUBHOCTH KaTyIlIEK, EMKOCTH KOHJIEHCATOPOB
U COTIPOTHUBIIEHUS PE3UCTOPOB;

- UI3BMEPEHUS MAPAMETPOB PAAUONEPEAAIOIINUX YCTPOMCTB: YaCTOTHI, MOAYJIAIIMU, MOITHOCTH U
Ap-;

- U3MEPCHUS TApaMETPOB PATUOTIPUEMHBIX YCTPOWCTB: UyBCTBUTEIBHOCTH, U30MPATEILHOCTH
u IIp.;

- UI3BMEPEHUE HAMPSHKEHHOCTHU AJIEKTPOMArHUTHOTO TTOJISI.
KoHTpoJIb peKUMOB paiMOCXEM M U3MEPEHUE MTAPAMETPOB PATUOIECTAIICH BBIMOJIHIIOTCS

TJIABHBIM 00pa30M JUIs MOJIY4YEeHUS UCXOIHBIX IAHHBIX MPU MPOSKTUPOBAHUU U pa3pabOTKe
paaroanmnaparypsbl, a TakXke Ipu PeryJIupoBKe €€ B IPOLECCce MPOU3BOICTBA U PEMOHTA.
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3ananue Ne5

1. BeiaBuTh cOCcTaB KOMIUICKTYIOIMUX, BXOOAIINX B IPUHOHUIIUAJIBHYIO 3JICKTPUYCCKYIO CXEMY,

COCIUHCHUA MCXKIY HUMH.

2. IlocTpouTh MPUHIMMHAIBHYIO CXEMY ITPOCTEUIIET0 IBYX KACKaAHOTO ycunuTens, ucrnonb3ys [OCT

2.709-72.

3. BeInonHUTH IIPOBCPKY MPABUIIbBHOCTHU BBIITIOJIHCHHBIX COCIHEHUH.

Ornenka

Ilokazarenu OoLiICHKH

3

[IpoBepka mpakTHueckoi paboThI MO OJTHOMY BOIPOCY U3 TPEX:

1. BrisBiienue coctaBa KOMIUICKTYIOIINX, BXOAAIINUX B IPUHIOUITHAIIBHYTO SJICKTPUICCKYIO
CXEMY, COCAUHCHUA MCIKIY HUMU.

YMeHue unTaTh NPUHIUIHAIBHBIE CXEMbI HEOOXOIUMO MPH CAMOCTOATEIBHON COOpKe
3JIEKTPOHHOI0 YCTPOMCTBA U HE TObKO. [IpuHIMNMansHas cxema — 3To rpaduueckoe
MpeICTABJICHHE COBOKYITHOCTH 3JIEKTPOHHBIX KOMIIOHEHTOB, COEIMHEHHBIX TOKOBEIYIIIUMU
npoBoAHUKaMU. Pa3paboTka jqr000T0 3JIEKTPOHHOTO YCTPONCTBAa HAYMHACTCS C Pa3paboTKu
€ro MPUHIUTHATBHON CXEMBI.

VIMeHHO Ha NPUHIMNHAIBHON cXeMe MoKa3aHo, Kak MMEHHO HYXKHO COEAMHATh PaJHoAeTalH,
YTOOBI B UTOTE MOJyYUTh TOTOBOE JIEKTPOHHOE YCTPOWCTBO, KOTOPOE CITIOCOOHO BBITIONHSTH
ornpeeneHHble GyHKIUU. UTOOBI MOHSTH, YTO XKe N300pakeHO Ha MPUHLIUIUAIBHONW cXeMe
HYKHO, BO-TIEPBBIX 3HATh YCIOBHOE 0003HAUYCHHUE TEX AIEMEHTOB, H3 KOTOPBIX COCTOHT
JIEKTpOHHas cxema. Y r000it paauoneranu( Pesuctop, KoHaeHcaTop, AMHAMUK...) €CTh CBOE
YCIIOBHOE Tpaduueckoe 0003HaueHNE. ITO TOCTATOYHO MPOCTHIE JIEMEHTHI. A BOT
MOJTYTIPOBOIHUKOBBIE 3JICKTPOHHbIE KOMIIOHEHTHI, BPOJE TPAH3UCTOPOB, MUKPOCXEM,
CHMHCTOPOB UMEIOT KyJia 00j1ee N30IpeHHoe n3oopaxkenne. Tak, HampuMmep, y J000ro
OUITIONIIPHOTO TPAH3UCTOpPA HE MEHEE TPEX BBIBOJOB: 0a3a, KOJIEKTOp, smuTTep. Ha
YCIIOBHOM M300pakKeHUH OUTIOISIPHOTO TPAH3UCTOPA ATH BBIBOIBI H300PaXKEHBI 0COOBIM
o0pa3zoM. UToObI OTIMYATh Ha CXEME PE3UCTOP OT TPAH3UCTOPA, BO-NIEPBBIX HAJ/I0 3HATH
YCIIOBHOE M300pakeHUE ITOTO AIIEMEHTA U, KeJaTeIIbHO, ero 0a30BbIe CBOICTBA U
xapakTepucTukH. [TockonbKy Kaxas paauoeTalb YHUKaJIbHA, TO B YCIOBHOM U300paKeHUN
rpaduyecku MokeT ObITh 3amu(poBaHa onpeneiaeHHas nHpopmanus. Tak, Hanpumep,
U3BECTHO, YTO OUIIOJIIPHBIE TPAH3UCTOPBI MOTYT UMETh PAa3HYIO CTPYKTYpY: P-N-P WM
n-p-n.

[ToaTomy, nepen Tem, Kak HauaTh pa3dUpaTHCs B MPUHIUIHNAIBHBIX CXEMaX, JKeJIaTeIbHO
MO3HAKOMUTHCS € PAJUOACTAISIMUA U UX CBOMCTBaMHU. Tak OyJer jerde pa3oopaThbCs, 4TO ke
BCE-TaKH M300pakeHo Ha cxeM. Kpome yclioBHBIX n300pakeHu paauoeTaneii Ha
NPUHIUIHAIBHON CXeMe yKa3bIBaeTCs U Jpyras yrouHstomas napopmanus. Ecnu
BHHUMATCJIBHO IMTOCMOTPETE HA CXEMY, TO MOKHO 3aMCTHUTD, YTO PAAOM C KaXK/IbIM YCJIOBHBIM
n300pakeHUEeM PaIUOJETAIHN CTOAT HECKOIBKO JJATHHCKUX OYKB, 3TO COKPALIIEHHOE
OykBeHHOE 0003HaUeHHe paanoaeraiu. CreiaaHo 3To AJis TOTo, YTOObI MPHU OMUCAHUU PaOOThHI
WM HACTPOUKU CXEMBI MOYKHO OBUIO CChIIAThCS HA TOT WM MHOMU 3nieMeHT. He TpynHo
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3aMeTb, YTO OHH €Ille U IPOHYMepoBaHbl, Harnpumep, BoT Tak: VT1, C2, R33 u T.x1.

[ToHATHO, YTO OJHOTUIIHBIX paguOeTalIell B CXEME MOKET ObITh CKOJIb YTOJIHO MHOTO.
[TosTOoMy, YTOOBI YHOPSIIOUUTH BCE ATO U ITpUMEHseTcs HyMepanus. OTHOTUITHBIE
pazuoieTany Ha cXxeMe IPOHYMEPOBaHbl HAUMHAS C JIEBOI'O BEPXHETO YIJIa, 3aTeM 110
MOPAJKY HyMepalys UJeT BHU3, a 3aTEM CHOBA HyMepallis HAUMHAETCs CBEPXY, a 3aTEM BHU3
u Tak ganee. Ha cxeme pasiom ¢ Kax10i paJuoaeTanbio yKa3bIBaeTCs €€ OCHOBHBIE
napameTpsl. lHOra 3ta nHdopmMarus BBIHOCUTCS B TaOJIHILY, YTOOBI YIIPOCTUTH IS
BOCHPUATHA MPUHLIMUNUAIBHYIO cxemy. Hanpumep, psaom ¢ uzobpaxkeHneM KOHIeHcaTopa,
KaK IPaBUJIO, YKa3bIBAETCS €0 HOMUHAJIbHAsI EMKOCTh B MUKpodapagax iu nukodapaax.
Taxxke MOXKeT yKa3blBaThCs U HOMUHAIbHOE pabouee HanpsyKEHUE, €CIH 3TO BaXKHO.

Psmom ¢ YI'O tpan3ucTopa 0OBIYHO yKa3bIBAETCS THIOHOMHUHAI TPAH3UCTOPA, HAIPUMED,
KT3107, KT315, TIP120 u T.1. Boobuie 11s 1100bIX MOTYHPOBOJHUKOBBIX JIEKTPOHHBIX
KOMITOHEHTOB BPOJI€ MUKPOCXEM, JHUOJ0B, CTAOMINTPOHOB, TPAH3UCTOPOB YKa3bIBAETCS
TUIIOHOMUHAJI KOMIIOHEHTA, KOTOPBIN NIPEANOIAraeTcs 1 UCI0JIb30BaHUs B CXEME.

J171s pe3ucTopoB OOBIYHO YKA3BIBAETCS BCETO JIUIIIh €70 HOMHUHAILHOE COMPOTUBIICHHE B
KWJIOOMaX, OMax Win Meraomax. HoMuHampHass MOIITHOCTH pe3ucTopa mudpyercs
HAKJIOHHBIMU YEPTOUKAMH BHYTPH NPSAMOYTOJbHHUKA. Takke MOLIIHOCTh PE3UCTOPA HA CXEME
Y Ha ero n300pakeHUH MOKET U HE YKa3bIBaThCS. ITO 03HAYAET, YTO MOIIHOCTh PE3UCTOPa
MOJKET OBITh JIF00O0H, axke caMoil MaJloif, MOCKONBKY pa0oune TOKH B CXeMe He3HAUUTEIbHbI
U UX MOXET BBIJIEPKATh J1aKE€ CaMbIil MaJIOMONIHBIN PE3UCTOP, BBIITYCKAEMbIN
MIPOMBILIUIEHHOCTBIO.

2. [TocTpoeHne NpUHIMIHUATIBHON CXeMbI IPOCTEHIIETr0 ABYX KaCKaJHOTO YCUIIUTEI,
ucnonssys 'OCT 2.709-72.

Ha cxeme n3o0pakeHpl HECKOIBKO JIEMEHTOB: OaTtapes nuTanus (Wiu IpocTo Oarapeika)
GB1; nocrosunsie pezuctopsl R1, R2,R3, R4; Beikntoyatens nutanus SAl,
anekTpoautndeckue kouaencaropsl C1, C2; konaeHcaTop NocTossHHON eMkocT C3;
BBICOKOOMHBIN 1uHamMuK BA1; 6unonspusie Tpansucropsl VI1, VT2 crpykryps! n-p-n. Kak
BUJUTE, C TOMOIUIbIO JIATUHCKUX OYKB 5 CChUIAIOCh HA KOHKPETHBIM 3JIEMEHT B CXEME.
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B3rnsHyB Ha 3Ty cXeMy MBI BUJIUM 9TO JIFO0Ast AJIEKTPOHUKA pab0TaeT OT AIEKTPUISCKOTO
TOKa, CIIEZIOBATEIbHO, HA CXEME JIOJDKEH YKa3bIBaThCS UCTOUYHUK TOKA, OT KOTOPOT'O MUTACTCS
cxema. MICTOYHMKOM TOKa MOKET OBITh M OaTapelika U JIEKTPOCETh MIEPEMEHHOTO TOKA HITH
’Ke OJIOK MUTaHHUSL.

Wrak. Tak kak cxema yCHJIMTENs MUTAaeTCs OT OaTapen nocrosiHHoro Toka GBI, To,
cleoBaTeNbHO, OaTapeiika 001a1aeT NOJMSAPHOCTHIO: IUTFOCOM «+» U MUHYCOM «-». Ha
YCIIOBHOM M300paKeHUU OaTaper MUTAaHUS Mbl BUJUM, YTO PSIOM C €€ BHIBOJIaMHU yKa3aHa
MOJIIPHOCTb.

Taxk, Hanpumep, snexkrponutudeckue kouaeHcatopsl C1 u C2 obnanarot nonsgpHocThio. Ecnu
B34Th PEATbHBIN AIEKTPOIUTUYECKUNA KOHJIEHCATOP, TO Ha €r0 KOPITyCe YKa3bIBAECTCS KAaKOM
W3 €T0 BBIBOJIOB IIJIIOCOBOM, @ KAKOW MUHYCOBOH. A Teneps, camoe riaBHoe. [Ipu
CaMOCTOSITENIbHON COOpPKE JIEKTPOHHBIX YCTPOUCTB HEOOXOIMMO COOIOAATH NOISPHOCTh
MOJIKJIIOYEHUS SIEKTPOHHBIX JieTanell B cxeme. Hecobmroienne 3Toro mpocToro npaBuia
MPUBEJET K HEPaOOTOCIIOCOOHOCTH YCTPOICTBA U, BOBMOKHO, APYTUM HEXeIaTeIbHbIM
II0CJICACTBUSAM. HOSTOMy HEC JICHUTCCH BPpECMs OT BPEMCHU IOIJIAAbIBATh HA TPUHIHUITNAJIbHYIO
cXeMy, 10 KOTOpOoi coOupaeTe ycTpoUCTBO.

Ha cxeme BUIHO, 4TO A7 COOPKU YCHIIUTEINS IOHAA00STCS OCTOsSIHHBIE pe3ucTopsl R1 - R4
MoIHocThi0 He MeHee 0,125 BT. DTo BUIHO U3 UX YCIOBHOTO 0003HAYEHUS.

Takxe MOKHO 3aMETUTh, 4YTO pe3ucTopsl R2* u R4* oTMeueHbl 3B€3104KOM *. DTO O3HAYaeT,
YTO HOMUHAJILHOE COTPOTUBJICHUE 3THX PE3UCTOPOB HYKHO MO00paTh C LENIbIO
HaJIaKUBAHUS ONITUMAaJIbHOU paboThI TpaH3ucTopa. OOBIYHO B TAKUX CIy4YasX BMECTO
pPE3UCTOPOB, HOMHHAJI KOTOPBIX HY>KHO M0J100paTh, BDEMEHHO CTABUTCS MIEPEMEHHBIN
PE3UCTOP C COMPOTUBICHUEM HECKOJIBKO OOJIbIIIe, YeM HOMUHAI PE3UCTOPa, YKa3aHHOTO Ha
cxeme. Jliist onpeenieHust ONTUMATBHON pabOTHI TPAH3UCTOPA B JAHHOM CITydae B Pa3phiB
LENH KOJUIEKTOpa MOAKII0YaeTCs Mutnamnepmerp. Mecto Ha cxeme, Kya HeoOX0IuMo
MOJKITIOYUTH aMIIEPMETP YKa3aHO Ha CXEME BOT Tak. TyT K€ yKa3aH TOK, KOTOPBIi
COOTBETCTBYET ONTUMAJILHON paboTe TpaH3uCTOpa.

HaHOMHI/IM, 4TO AJIA 3aMEpa TOKaA, aMIICPpMETP BKIIIOYACTCA B pa3phbIB LCIIN.

Jlanee BKIIIOYAIOT CXeMY YCHJIMTENS BhIKIOUaTeraeM SAl U HAaUMHAIOT IEPEMEHHBIM
pe3ucTopoM MeHATh conpoTuBieHne R2*. [Ipu 3TOM OoTCciaeXUBatOT MOKa3aHUs aMIIepMeTpa U
JIOOMBAIOTCS TOTO, YTOOBI MIJITHAMITEPMETP Mmoka3biBaji Tok 0,4 - 0,6 mummmamnep (MA). Ha
3TOM HacTpoiika pexxuma Tpanzucropa VT1 cunraercs 3aBepuieHHONH. BmecTo nepemMeHHoro
pe3uctopa R2*, koTopblit Mbl yCTaHABIUBAIM B CXEMY Ha BpeMsl HallaJK1, CTABUTCS PE3UCTOP
C TAKUM HOMUHAJIbHBIM COIPOTUBIIEHUEM, KOTOPOE PABHO COIPOTUBIIEHUIO IEPEMEHHOTO
pe3ucTopa, MOJIYyYEHHOTO B pe3yJIbTaTe HalaIKH.

KaxoB BBIBOJ M3 BCET0 3TOT0 ATUHHOTO MOBECTBOBAHMSI O HAJIAXKMBAHUM PaOOTHI cxeMbl? A
BBIBOJ] TAKOB, UTO €CJIM HA CXEME Bbl BUJUTE KaKyIO-JIMOO0 paIuOACTaNIb CO 3BE3/J0OUKOM
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(manpumep, R5%), To 370 3HAUUT, 4TO B Mpoliecce COOPKU yCTPOUCTBA O JaHHOU
MPUHIMITUATEHON CXeMe MOTpedyeTcs Hala)KuBaTh pPadOTy ONpPEAETECHHBIX YY4aCTKOB CXEMBI.
O ToMm, KaKk HaJlaXXUBaTh pabOTy YCTPOMCTBA, KaK MPABWIIO, YIIOMUHAETCS B ONMMUCAHUH K
CaMOW NMPUHIUITMAIIBHON CXEME.

Ecnu B3t JIAHYTb Ha CXCMY YCUJIUTCIIA, TO TaKKE MOKHO 3aMCTUTL, UTO HA HeH NNPUCYTCTBYCT
BOT TAaKO€ YCJIOBHOC 0003HaueHMUE.

OTUM 0003HaUEHUEM TOKA3bIBAIOT TaK HAa3bIBaCMbIi 001N PoBOA. B TexHuueckoit
JIOKYMEHTAIlMU OH Ha3bIBaeTcs koprmycoM. Kak Buaum, 00IIUM IPOBOAOM B OKa3aHHOM
CXEM€ YCWJINTEIS ABJIAETCS IPOBOJ, KOTOPBIN MOAKIIOUEH K MUHYCOBOMY "-" BBIBOZY
6arapeu nutanus GB1. [{is npyrux cxem o01uM IpoBOIOM MOXKET ObITh U TOT IIPOBOJ,
KOTOPBIH MOJAKIIIOYEH K IUTI0OCY MCTOYHHUKA MUTaHKs. B cxemax ¢ IByNOISpHBIM MUTAaHUEM,
001IMiA TPOBOJT yKa3bIBACTCSI 000COOJIEHHO M HE MOKIIOUEH HU K ITIOCOBOMY, HH K
MHUHYCOBOMY BBIBOJy HCTOUHUKA TUTAHUSI.

3ayem "o06muit npoBoa" uiK "kKopmyc" ykaspiBaeTcs Ha cxeme?

OTHOCUTENBHO OOIIET0 MPOBO/IA MPOBOAATCS BCE UBMEPEHHS B CXEME, 32 HCKIIFOUEHUEM TeX,
KOTOPBIE OTOBAPUBAIOTCS OTAEIBHO, 4 TAK)KE OTHOCUTENBHO €r0 IMOAKII0YAI0TCS
nepudepuiinsie ycrpoiicta. [1o o0meMy mpoBoy TedeT o0l TOK, moTpedIseMblil BceMu
3JIEMEHTaMU CXEMBI.

O6HIHI71 IMpOBOJ CXEMBI B p€AJIbHOCTH YaCTO COCAUHAIOT C MCTAJTUNIMYCCKHUM KOPIIYyCOM
QJICKTPOHHOI'O HpI/I60pa HJIN MCTAJUIMYCCKUM ITAaCCH, HA KOTOPOM KPCIIATCA MEYATHBIC I1JIAThI.

Crout noHUMaTh, 4TO OO POBOJ 3TO HE TO K€ camoe, uTo 1 "3emis". "3emurs" - 3T0
3a3eMJIEHHE, TO €CTh HCKYCCTBEHHOE COCMHEHHE C 3eMJIEH IMOCPEICTBOM 3a3EMIISIOLIETO
ycrpoiicTBa. O603Ha4YaeTCsl OHO Ha CXeMax Tak.

il

B otnenpHBIX ciryyasx oOuuii mpoBOJ yCTPOMCTBA MOAKIIOYAIOT K 3a3€MJICHHUIO.

Kax y>xe Obu10 CKa3aHO, BCE paanuoAeTalId HA IPUHITUITHATILHON CXeMEe COEIUHSIOTCS C
MOMOIIBIO0 TOKOBEIYIIHUX MPOBOJIHUKOB. TOKOBEIYIIIUM MPOBOIHUKOM MOKET ObITh METHBIIH
MIPOBOJT WJIH YK€ IOPOXKKA U3 MEAHOU (DOIBI'M HA MeYaTHOM Tutate. TOKOBEyIHA MPOBOTHHUK
Ha IPUHLUIHATBHON cxeMe 0003HavYaeTcs 0ObIYHOM TnHUeH. BoT Tak.

MecTta maiiku (3JIEKTPUIECKOTO COSAMHEHNUS) ITUX TPOBOJIHUKOB MEXIy CO00i, 10O ¢
BBIBOJIAMU PaIUOACTAICH N300pakaroTCs KUPHOM TOUKOM. BOT Tak.
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Crour IIOHUMAaTh, YTO Ha HpPIHL[PIHPI&JIBHOfI cxXeMe TOYKOM YKa3bIBACTCA TOJIBKO COCIUHCHUC
TpEX U Oonee ITMPOBOJHUKOB MJIK BBIBOOOB.

3. BeinonHeHre MpOBEPKHU MPABHIILHOCTH BBITIOJTHEHHBIX COEAMHEHUM.

[IpoussecTu (IMpu HOBOM BKJIFOUEHHUU WIIM PEKOHCTPYKIIUMH) aHATIN3 PaBUILHOCTU PabOThHI
CXEMBI 10 OTJIETBHBIM IeNsM (IEPEeMEHHOTO TOKa M HAMPSKEHUS], 110 OTNIEPATUBHBIM LIETISIM
yrpaBieHus], OJOKUPOBKHU, 3alIUThl, aBTOMAaTUKHU U T.JI.) U B LIEJIOM BCEro yCTPOUCTBA B LENSIX
yCTpaHEHUS BO3MOKHOCTH TOSIBJICHUS JIOKHBIX IIETICH UM HETIPaBUIIBHON paOOTHI CXEMBI
MIPY TMIOBPEKICHUH B OTAEIBHBIX 3JIEMEHTaX cxeMbl. [Ipu 3ToM HE0OXOAMMO TPOBEPHUTH:

B LIETISIX CUTHAJIU3AIMH - 3HaU€HHE J0OaBOYHBIX CONPOTUBIIEHUH PE3UCTOPOB, IPABUIBHOCTh
MOJIKJIFOUEHUS 1IeTIel CUTHATIBHBIX pelie, paboTy cXeMbl PH OJHOBPEMEHHOM IOSIBICHUU
MAaKCUMaJIbHO BO3MOYKHOI'O KOJIMYECTBA CUTHAJIOB;

0) B IeNAX MEPEMEHHOTO TOKa 3aIIUT [ ] MPaBUIIBHO JIK CYMMHPYIOTCSI TOKH IO (a3am Jiis
HaIpaBJICHHBIX U MU PepeHIInaNbHbIX 3a1UT, a Ui quddHepeHIHaTbHBIX 3aIIUT CUIOBBIX
TpaHchopMaTopoB, OJIOKOB TeHEPATOP-TPAHCPOPMATOP - CXEMBI COSTUHEHUI
TpaHcGOpMaTOPOB TOKA;

B) B LIEMSX YNPaBIICHUS BBIKIIIOUATENEH - pabOTy CXEMBbI B Pa3JIMYHBIX MOJOKEHUAX KITFOUEH
yIpaBJIEHUs U BEIOOpA PEeXKUMOB U OJIOKUPOBKU OT MHOTOKPATHOT'O BKIIFOYEHHUS
BBIKJIFOYATENS HA KOPOTKOE 3aMbIKAaHUE;

T') B IIeMsX TpaHc(hopMaTopa HaPSHKEHUS - IPABHIIBHOCTD 3a3€MJICHUS] BTOPUYHBIX 0OMOTOK
TpaHcopmaTopa HalpsHKEHUS U IPABHIILHOCTh BHIOOPA 3aIIUTHI OT TOKOB KOPOTKOTO
3aMbIKaHUS;

Bremnemy 0cMOTpy IOJIEkKaT BCE JIEMEHTBI IIPOBEPSIEMOr0 YCTPOUCTBA: PEJICHHAs U
KOMMYTAIMOHHAs anmnapaTypa; IpOBOJKA U PsAbI BBIBOJIOB Ha IUTAaX YIPABIEHMS, B
peneiHbIX 3aJaX, B paclpeleUTENbHBIX YCTPOMCTBAX, B IPUBOIAX BBIKIIOUATENeH 1
pa3beIuHHUTENEH, B IIKadax cOOPOK BBIBOJOB; KaOeIbHbIE KaHAJBI U JIOTKH, KOHTPOJIbHbIE
Kabelu, UX KOHIEBBIE Pa3JIeNIKU U COSAUHUTENbHBIE MY THI, TpaHC(HOPMATOPHI TOKA U
HanpsKEeHUs, BBICOKOYaCTOTHOE 000pyI0BaHHE U T.A.

[Ipu BHemIHEM 0cMOTpe HEOOXOIUMO MTPOBEPUTH:

0) HaJIe)KHOCTb KPETJICHUS U MPaBUIIBHOCTD BBIIIOJHEHUS 3a3eMJIEHUI caMOil aHenu,
SIILIUKOB, yCTpolicTB P3A 1 yCcTaHOBIEHHON TaM anmnaparypsl;

B) OTCYTCTBUEC MCXAaHUYCCKUX HOBpe)K,HeHI/Iﬁ afraparypbl, COCTOAHNUEC U30JISAIUU BEIBOJOB
pele u qpyroi anmapaTypbl. Ha mmuibke pese KenaTellbHO Ha/IeTh H30JSIIIMOHHbBIE TPYOKH,
a B CJIy4dac nepCAHCro NpucCoCIMHCHUS MO BHIBOABI PEIIC KEJIATCIbHO MOAJIOKUTD
M30JIUPYIOIIHE MPOKIAIKU (32 HCKIIOYeHHEM pazbeMoB CYPA);
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') COCTOSTHUE MOHTa)ka MPOBOJIOB HA MAHEIAX, MKadax, SAMUKax v T.10. {0 KHBI
OTCYTCTBOBATh HEM30JIMPOBAHHBIC IPOBO/IA U KU Kabens. Haubomnee nenecoodpazna
MPOKJIaIKa TPOBOJIOB B MTyYKaX, CKPETUICHHBIX CKOOKaMU WJIM HUTKaMu. B Mectax mpoxoma
MIPOBOJIOB Y€pe3 OTBEPCTUS HE JOJKHO OBITh KOPPO3HH, OCTPBIX YIJIOB U 3ayCEHIICB;

I[) OTCYTCTBUC HAa CMCIKHBIX 3a’KUMaX ueneﬁ, CJ'Iy‘-IH.fIHOC COCAMHCHHNEC KOTOPBIX MOXKET
BbI3BATb OTKJIIOUYCHUC U BKIIIOYCHHUC IIPUCOCANHCHU A, KOPOTKOC 3aMbIKAHHEC B LICIIAX
IIOCTOAHHOI'O TOKA,

e) HaACKHOCTDb U NPAaBUJIbHOCTL BBITTOJTHCHUSA OTBETBJICHUM OT IIMHOK (I[OJ'DKHa
o0ecneynBaThCs BO3MOKHOCTD OTCOCAUMHCHUSA U ITIPUCOCANHCHUA JIF000T0 OTXOAAIICTO
npoBOAa oA HAITPAKCHUECM U 0e3 HapyHICHUA pa3BOAKHU OCHOBHOMH I_ICHI/I);

’K) COOTBETCTBHE MApKH M CeUCHUS Kabenel MpoeKTy (OTCTyIUIEHHE OT MPOEKTa JOKHO
OBITH COTJIACOBAHO C COOTBETCTBYIOMIEH ciryx00i P3A); 3) coctosiHne kabeneii 1o Tpacce
MPOKIIAJKH (LIETOCTHOCTh OPOHU WIIH 3alIUTHONW 000JIOUYKYU U MPABUIBHOCTh UX 3a3€MIICHUH,
OKpacka OpOHH, OYMCTKa Kabesei OT HKYyTOBOTO MTOKPOBA), COOTBETCTBUE PACKIIAIKU
kabereil Mo Tpacce MPOeKTy, COCTOSTHIE KOHCTPYKIIHA JUIsl KpeTleHusl kabemneid,
MPaBHUJIIbHOCTD BBITTIOJHCHUS 3allIUThI OT MEXaHUYCCKUX HOBpC)KI[CHHfI, TCPMETUYHOCTD
YIUIOTHEHUI TPYO, UCIIOJIb3YEMBbIX I MEXaHHUECKOH 3alIUThHI Kabenel Hapy KHOMI
MIPOKJIaAKU, TCPMCTUIHOCTD yrIJ'IOTHeHI/II\/'I B MCCTaxX NPOXOXKIACHUSA Kabeien 4epe3 CTCHBI U
MEX Iy TaKHbIE IEPEKPHITHUS, BBIMOJIHEHNE MEP MTPOTUBOIOKAPHOIH 6€30MacCHOCTH B
mpejenax CymecTBYIONIMX 30H 00CITyKUBaHMS,

IIpoBepka mpakTUyeckoi paboThI O ABYM BOIIPOCAM U3 TPEX:

1. BeisiBiieHue cocraBa KOMIUICKTYIOIINUX, BXOAAIIHNUX B IIPUHIUIIHAIBHYTO SJICKTPUICCKYIO
CXEMY, COCANMHCHUA MCXKIY HUMHU.

YMeHne unTaTh MPUHIUITHATIBLHBIE CXEMBI HEOOXOIMMO TIPU CaMOCTOATEILHON COOpKe
AMEKTPOHHOTO YCTPOUCTBA U HE TONbKO. [IpuHIIMNIIansHas cxeMa — 3To rpaduueckoe
MPEJICTABIECHUE COBOKYITHOCTH AJIEKTPOHHBIX KOMIIOHEHTOB, COEIMHEHHBIX TOKOBEXYILIUMH
poBoAHUKaMU. Pa3zpaboTka 1000ro 3IeKTPOHHOTO YCTPOHCTBA HAUMHAETCS ¢ pa3paboTKu
€ro NPUHIUITAAIIBHON CXEMBI.

Nmenno na HpHHHHHHaﬂBHOﬁ CXEME MMOKa3aHO, KaK UMCHHO HYKHO COCIAUHATHL paauoacTaliu,
YTOOBI B UTOTE TOJTYYUTH TOTOBOE IJEKTPOHHOE YCTPOMCTBO, KOTOPOE CIIOCOOHO BBIMIOTHSITH
onpenenaeHHbie PyHKIUU. YTOOBI TOHATH, YTO K€ H300paKEHO HA MPUHIUITHAIEHON CXeMe
HY’KHO, BO-TIEPBBIX 3HATh YCIOBHOE 0003HAUEHUE TE€X DJIEMEHTOB, U3 KOTOPHIX COCTOUT
3JICKTPOHHAS cxema. Y ro0oit paguoneranu( Pesuctop, KoHAEHCATOP, IUHAMUK...) €CTh CBOE
yclioBHOE Tpaduueckoe 0003HaueHUE. ITO JOCTATOYHO MPOCTHIEC ANEMEHTHI. A BOT
MOJIYITPOBOAHHUKOBBIC 3JICKTPOHHBIC KOMIIOHCHTHI, BPOJAC TPAaH3UCTOPOB, MUKPOCXEM,
CUMHUCTOPOB UMEIOT KyJa OoJiee u30IpeHHoe n3oopaxenue. Tak, Hampumep, y J1000ro
OWITONIIPHOTO TPAH3KUCTOpA HE MEHEE TPEX BBIBOJOB: 0a3a, KOJIEKTOP, sMHUTTEp. Ha
YCIIOBHOM M300paKEHUU OUTIOIIPHOTO TPAH3UCTOPA 3TU BBIBOJIBI H300Pa’KEHBI OCOOBIM
o0pa3zom. UTOOBI OTIIMYATE HAa CXEME PE3UCTOP OT TPAH3UCTOPA, BO-TIEPBBIX HAJ/IO 3HATH
YCIIOBHOE M300pa)K€HUE 3TOTO dJIEMEHTA U, )KeTaTellbHO, ero 0a30BbIe CBOICTBA U
XapaKTCPUCTHUKHU. HOCKOHBKy Kaxxzaas paauoJcTallb YHUKaJlbHa, TO B YCJIOBHOM I/I306pa)KeHI/II/I
rpaduuecku MoxkeT ObITh 3ammdpoBaHa onpeneiaeHnas nunpopmanus. Tak, Hampumep,
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W3BECTHO, YTO OUIIOJISIPHBIC TPAH3UCTOPHI MOTYT UMETh Pa3HYIO CTPYKTYpPY: pP-N-p Win
n-p-n.

[ToaTomy, mepes TeM, Kak HayaTh pa30upaThecsl B MPUHLIUITHAIBHBIX CXEMaX, KeJlaTeIbHO
MMO3HAKOMUTHCS C PAAMOAETAIAMU U UX cBoiicTBaMU. Tak OyzeT jerye pazobparhbces, 4TO Ke
BCe-Taku N300pakeHo Ha cxeM. Kpome yciioBHBIX n300paskeHHi paguoaeranei Ha
MPUHLMITUAIBHON CXeMEe YKa3bIBaeTCs M Jipyras yrounstomas uapopmanus. Eciu
BHUMATEJIBHO IIOCMOTPETH Ha CXEMY, TO MOKHO 3aMETUTh, YTO PSAAOM C KaXIbIM YCIOBHBIM
M300paKeHNUEeM paJHOEeTall CTOAT HECKOJIBKO JJTATUHCKUX OYKB, 3TO COKpAILlEHHOE
OykBeHHOE 0003HaueHue paguozaeTaiu. CaenaHo 3To JUIs TOro, 4ToObl IPU ONUCAHUH PAOOTHI
WJTM HACTPOMKH CXEMBbI MOYKHO OBLITIO CCHIJIATHCS HA TOT WM WHOM 351eMeHT. He TpyHo
3aMeTh, YTO OHHU €I1I€ U IPOHYMEpOoBaHsl, Hanpumep, BoT Tak: VT1, C2, R33 u T.x1.

[ToHATHO, YTO OHOTHUITHBIX pajinoJieTaleii B CXeMe MOXKET ObITh CKOJIb YTOJTHO MHOTO.
[ToaTomy, 4TOOBI YIOPSIIOUUTH BCE ATO U MpUMEHseTcsl HyMepatusi. OJHOTUITHbIE
paauoeTany Ha CXeMe IIPOHYMEPOBAaHbl HAYMHAs C JIEBOI'O BEPXHETO YIUIa, 3aTEM I10
MOPSIAKY HyMepalus UIET BHA3, a 3aTEM CHOBA HyMEpalllsl HAYNHAETCS CBEPXY, 4 3aTEM BHU3
U Tak jnanee. Ha cxeMme pagoM ¢ KaxkI0M paiuOACTaNIbIO YKA3bIBACTCS €€ OCHOBHBIC
napameTpsl. MHOrAa 3Ta MHpOpMAaIus BBIHOCUTCS B Ta0IHILy, YTOOBI YIPOCTUTH [
BOCIIPHSITHS IPUHIMIIUAIBHYI0 cxeMy. Hampumep, psiiom ¢ n3o0paxxeHneM KOHeHcaTopa,
KaK MpaBUJIO, YKA3bIBAETCSI €r0 HOMUHAJIbHAsA EMKOCTh B MUKpo(dapaaax min nukodapaiax.
Taxoke MOXeT yKa3bIBaThCsl © HOMUHAIbHOE pabouee HalpsbKeHHEe, €CITU 3TO BaXKHO.

Psnom ¢ YI'O Tpan3ucTopa 00bIYHO yKa3bIBa€TCsl TUIIOHOMMHAI TPAH3UCTOPA, HAIIpUMep,
KT3107, KT315, TIP120 u 1.1. BooO11ie a5 j100bIX MOJYyNIPOBOIHUKOBBIX JIEKTPOHHBIX
KOMIIOHEHTOB BPO/I€ MUKPOCXEM, TUOJIOB, CTAOMIIMTPOHOB, TPAH3UCTOPOB YKa3bIBACTCS
TUIIOHOMUHAJI KOMIIOHEHTa, KOTOPBIN NIPEANoaraeTcs 1 UCIOJIb30BaHUS B CXEME.

JI1s pe3ucTopoB OOBIYHO YKA3bIBAETCS BCETO JIUIIb €T0 HOMUHAJIbHOE COPOTUBIICHHE B
KMJIOOMaX, OMax WU Meraomax. HoMuHanmbHast MOIIHOCTh pe3ucTopa mudpyercs
HAKJIOHHBIMHU Y€PTOYKaMU BHYTPH NPSIMOYToJibHUKA. Takke MOIIHOCTh pe3UCTOpa Ha CXEMe
U Ha ero U300paKeHUU MOXKET U HE YKa3bIBaThCS. DTO 03HAYAET, YTO MOIIHOCTh PE3UCTOpa
MOKET OBITH 1000, axke caMoil MaJloi, MOCKOJIbKY paboune TOKH B CXeMe HE3HAUNTEIbHbI
U UX MOXKET BBIIEPKATh AK€ CaMblil MaJJOMOIHBIN PE3UCTOP, BBIILYCKAEMBbII
MIPOMBIIIJIEHHOCTHIO.

2. [locTpoeHne NpUHIMIHAIBHONW CXEMBI IIPOCTENIIETO ABYX KACKAHOTO YCHIINTEN,
ucnoas3ys 'OCT 2.709-72.

Ha cxeme n300paxeHbl HECKOJIBKO DJIEMEHTOB: OaTapesi muTaHus (MU MpocTo Oarapeiika)
GB1; noctosaabie pesuctopsl R1, R2,R3, R4; BeikntouaTens nutanus SAl,
anexTpoautuyeckue konaencaropsl C1, C2; konaeHcaTop noctosHHOU eMkoctu C3;
BBICOKOOMHBIN quHaMuK BA1; 6unonspusie Tpansuctopsl VT1, VT2 cTtpyktypsl n-p-n. Kak
BUJUTE, C TIOMOIIBIO IATUHCKUX OYKB 51 CChUIAIOCH HA KOHKPETHBIHN 2JIEMEHT B CXEMe.
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B3risHyB Ha 3Ty cXeMy MBI BUJIUM YTO JIF00Aast SJIEKTPOHUKA pabOTaeT OT JIEKTPUIECKOTO
TOKa, CJIEJI0BATEIHHO, HA CXEME JIOJDKEH YKa3bIBAThCS UCTOUYHUK TOKA, OT KOTOPOTO MUTACTCS
cxema. VICTOYHMKOM TOKa MOKET OBITh M OaTapelika U 3JIEKTPOCETh MIEPEMEHHOTO TOKA HJIU
’Ke OJIOK ITUTaHus.

Wrak. Tak kak cxema yCHJIMTENs TUTAaeTCs OT OaTapen nmocrosiHHoro Toka GBI, To,
cleoBaTeNibHO, OaTapeiika 001aiaeT MOSIPHOCTHIO: TUTFOCOM «+» U MUHYCOM «-». Ha
YCJIOBHOM HM300pakeHUU OaTaper MUTaHUs Mbl BUJIUM, YTO PSJIOM C €€ BBIBOJIJAMHU yKa3aHa
MOJISIPHOCT.

Taxk, Harpumep, snekTposnTrdeckue KouaeHcaTopsl C1 u C2 06manaroT noaspHocThio. Ecin
B3STh PEAJIbHBIN JIEKTPOJIUTHUECKHI KOHIEHCATOP, TO HA €ro KOPIYCe YKa3bIBACTCS KaKOM
U3 €T0 BBIBOJIOB IUTFOCOBOM, a KAKOM MUHYCOBOM. A Temneps, camoe riaaBHoe. [lpu
CaMOCTOSITEIILHOM COOpPKE AIEKTPOHHBIX YCTPOHCTB HEOOXOAMMO COOTIOAATH MOJIIPHOCTD
MOJIKJIFOUEHUS SJIEKTPOHHBIX AeTaleil B cxeMe. HecobOuoienne 3Toro mpocToro mpasuiia
pHUBEIET K HEPAOOTOCTIOCOOHOCTH YCTPONCTBA M, BOBMOXKHO, IPYTUM HEKEIaTeIbHBIM
nociencteusaM. [loaromy He TeHuTECh BpeMsl OT BpEMEHH MOTJISAIbIBATh HA TPUHIUITUATBHYIO
CXeMy, 10 KOTOpOii coOupaeTe yCTpOrCTBO.

Ha cxeme BUIHO, 9TO AJ1st COOPKH YCHIIUTEINS TOHAA00SITCS IOCTOSIHHBIE pe3ucTopsl R1 - R4
MOIIHOCTHIO He MeHee (0,125 BT. DTo BUJIHO U3 UX YCIOBHOTO 0003HAYCHHUS.

Taxxe MOXKHO 3aMETUTBh, uTO pe3uctopbl R2* nu R4* ormeueHs! 3Be3104K0i *. DTO 03HAYAET,
YTO HOMHHAJIBHOE COIPOTUBIICHUE 3TUX PE3UCTOPOB HYKHO 110100paTh C LIETbIO
HaJI&XXMBAaHUS ONITUMAIIHON paboThI TpaH3UCTOpa. OOBIYHO B TAKUX CIIydasiX BMECTO
PE3UCTOPOB, HOMHHAJ KOTOPBIX HY’KHO I0J100paTh, BPEMEHHO CTaBUTCSI IEPEMEHHBIN
PE3UCTOP C CONPOTUBICHUEM HECKOJIBKO OOJIbIIE, YeM HOMUHAN PE3UCTOPA, YKa3aHHOTO Ha
cxeme. Iy onpeiesnieHus: ONTUMaabHON paboThI TPAaH3UCTOPA B IaHHOM CIIydae B pa3pbiB
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LENU KOJJIEKTOpa MOJKII0YaeTcsi MUUIMaMIiepMeTp. Mecto Ha cxeme, KyJja HE00X0AUMO
MOAKJIIOYUTH aMIIEPMETP YKa3aHO Ha CXEME BOT TakK. TyT K€ yKa3aH TOK, KOTOPBIi
COOTBETCTBYET ONTUMAJIbHON paboTe TpaH3UuCTOpa.

Hanomuum, 4To a1 3amMepa ToKa, aMIepMETP BKIIFOUAETCS B pa3phIB LEIH.

Jlanee BKITIOUAIOT CXEMY YCHIIMTENS BhIKITIouaTeaeM SA 1 1 HAaUMHAIOT IEPEeMEHHBIM
pPE3UCTOPOM MEHSATH conpoTusiieHue R2*. [Ipu 3ToM OTCneKnBarOT OKa3aHUs aMIIEpMeTpa U
N00uBarOTCA TOT0, YTOOBI MUJUIHAMIIEpMeTp Noka3zbiBal Tok 0,4 - 0,6 muyunammnep (MA). Ha
9TOM HAacCTpolKa pexuMma Tpansucropa VT1 cuuraercs 3aBepuieHHON. BmecTo nepemMeHHOro
pesucropa R2*, KoTOpbIi Mbl YCTaHABIIMBAIU B CXEMY Ha BpeMs HaJIaJIKu, CTABUTCS PE3UCTOP
C TAKUM HOMUHAJIbHBIM COIIPOTUBIIEHUEM, KOTOPOE PABHO COIIPOTUBIIEHUIO IEPEMEHHOIO
pe3ucTopa, NOJYYEHHOIO B pe3yJIbTaTe HAJIAIKH.

KaxkoB BbIBOJ 13 BCETO 3TOTO JUTMHHOTO MOBECTBOBAHUS O HAIAXKUBAHUH PaOOTHI CXEMBI? A
BBIBOJI TAKOB, YTO €CJIM Ha CXEME BbI BUANTE KAKYIO-THOO Paano/IeTalb CO 3BE€310UKOU
(manmpumep, R5%), To 3T0 3HAUUT, 4TO B Mpoliecce COOPKU yCTPONUCTBA MO JaHHOU
MPUHIMITUATBEHON CXeMe MOTpedyeTcs HalaKuBaTh PadOTy ONpPEAETCHHBIX YY4aCTKOB CXEMBI.
O ToMm, KaKk HaJlaXXUBaTh PabOTy YCTPOMCTBA, KaK MPAaBWIJIO, YIIOMUHAETCS B ONMMMUCAHUH K
CaMOU NPUHIUITUAIIBHON CXEME.

Ecnu B3t JIAHYTb Ha CXCMY YCUJIUTCIIA, TO TaKKC MOKHO 3aMCTUTh, UTO HA HeH NNPpUCYTCTBYCT
BOT TAaKO€ YCJIOBHOC 0003HaueHMUE.

OTUM 0003HaUEHUEM TOKA3bIBAIOT TaK HAa3bIBacMblil 001Mi PoBoA. B TexHuueckoit
JIOKYMEHTAIlMU OH Ha3bIBaeTcs koprnycoM. Kak Buaum, 00IIUM IPOBOAOM B OKa3aHHOM
CXEM€ YCHJINTEIS ABJIAETCS IPOBOJ, KOTOPBIN MOAKIIOUEH K MUHYCOBOMY "-" BBIBOZY
6arapeu nutanus GB1. [l npyrux cxem o01uM IpoBOIOM MOXKET ObITh U TOT IIPOBOJ,
KOTOPBIH MOJAKIIIOYEH K IUTI0OCY MCTOYHHMKA MUTaHKs. B cxemax ¢ IByNOISpHBIM MUTAaHUEM,
001IMii TPOBOJT yKa3bIBACTCSI 000COOJIEHHO M HE MOKIIOUEH HU K ITFOCOBOMY, HH K
MHUHYCOBOMY BBIBOJy UCTOYHUKA TUTAHUS.

3ayem "o06muit npoBoa" uiK "kKopmyc" ykaspiBaeTcs Ha cxeme?

OTHOCUTENBHO OOIIET0 MPOBO/IA MPOBOAATCS BCE U3MEPEHHS B CXEME, 32 HCKIIFOUEHUEM TeX,
KOTOPBIE OTOBAPUBAIOTCS OTAEIBHO, 4 TAKXKE OTHOCUTENBHO €r0 IMOAKII0YAI0TCS
nepudepuiinsie yctpoiicta. [1o o6meMy mpoBoy TedeT o0l TOK, moTpedIseMblil BceMH
3JIEMEHTaMU CXEMBI.

O6IIII/II>’I IMpOBOJ CXEMBI B p€AJIbHOCTH YaCTO COCAUHAIOT C MCTAJTUNIMYCCKHUM KOPITYyCOM
QJICKTPOHHOI'O HpI/I60pa HJIN MCTAJUIMYCCKUM IIAaCCH, HA KOTOPOM KPCIIATCA MECYATHBIC IJI1AThI.

Crout noHUMaTh, 4TO OOLIMIA IPOBOJ 3TO HE TO K€ camoe, uTo 1 "3emis". "3emurs" - 3T0

3a3eMJIEHUE, TO €CTh UCKYCCTBEHHOE COEIMHEHNUE C 3eMJIEH MTOCPECTBOM 3a3€MIISIOIIETO
ycTpoiicTBa. O603HaUaeTCss OHO Ha CXeMax Tak.
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B otnenpHBIX clIyvasax O6IJ.IPII>1 IpoBOa YCTpOﬁCTBa MNOAKIIOYAaIOT K 3a3CMJICHUIO.

Kak y»xe Obu10 cKa3aHO, Bce paJiloAeTall Ha MIPUHIMITUATIBLHONW CXeME COSTUHSIOTCS C
TTOMOIIIHIO TOKOBEAYIIHUX MPOBOJHUKOB. TOKOBEIYIIIMM MPOBOAHUKOM MOXKET OBITh MEIHBIN
MIPOBOJI UJTH K€ JOPOKKA U3 METHOM (hobru Ha nmeyaTHoH 1uiare. TokoBeayuii mpoOBOIHUK
Ha MPUHIMITHATILHON cXeMe 00o3HavdaeTcsi OObIYHON JTuHUEH. BOT Tak.

Mecra maiiku (3J€KTPUYECKOTO COSAMHEHHS ) ITHX MTPOBOTHUKOB MEX Ty CO00H, OO C
BBIBOJAMH PaJHoAeTaIel N300paXxkaroTcs KUPHOU TOUKOU. BoT Tak.

Crout noHUMaThb, YTO Ha MPUHIUIIHAIBHON CXEME TOYKOM yKa3bIBa€TCs TOJIBKO COCIMHEHUE
Tpex u 601ee MPOBOJHUKOB MIIH BHIBOJIOB.

3. BoinosiHeHNE POBEPKH NMPABUIBLHOCTHU BBINOJIHEHHBIX COEIMHEHUI.

[IpoussecTu (IIpy HOBOM BKJIFOUEHHUHU WJIM PEKOHCTPYKIMH) aHAIN3 PAaBUIBHOCTU PabOThI
CXEMBI IO OTJEJIbHBIM LIeTISIM (IIEPEMEHHOr0 TOKA U HANpPSDKEHUS, 110 OIepaTUBHBIM LIEHSIM
ynpaBiieHus!, OJJOKUPOBKH, 3aLIUThl, aBTOMAaTUKHU U T.JI.) U B LIEJIOM BCEro yCTPOWUCTBA B LENSIX
YCTpaHEHUS BO3MOKHOCTH TOSBJICHUS JIOXKHBIX 1eTel WK HeMTPaBUIbHON pabOThl CXEMbI
IpY TIOBPEKIACHNUHU B OT/ACIBHBIX dJIEMEHTax cXeMbl. [Ipr 37ToM HE0OXO0MMO TPOBEPHTH:

B IICIIX CUTHAJIM3allluH - 3BHAYCHHUC I[O6aBO‘-IHI)IX COHpOTI/IBJIeHI/Iﬁ PE3UCTOPOB, MMPABUIIBHOCTDH
INOAKIKOYCHUA ueneﬁ CUTHAJIBHBIX PECJIC, pa60Ty CXEMBI ITPH OATHOBPEMCHHOM I105BJICHUHA
MAaKCUMAJIbHO BO3MOKHOT'O KOJIMYECTBA CUTHAJIOB,

0) B IIeMNsAX MEPEMEHHOTO TOKA 3aIIUT [ MPaBUIIHHO JIM CyMMHPYIOTCSI TOKH 110 (a3am Jiist
HANpaBJICHHBIX U MU PEPCHITNATBHBIX 3aIUT, a 1 TUPPEPSHITNATBHBIX 3aIUT CHIOBBIX
TparnchopmMaTopoB, OIIOKOB TeHEPATOP-TPAHCHPOPMATOP - CXEMBI COSTUHCHHIA
TpaHc(hopMaTOpOB TOKA;

B) B LIEMSAX YNpPaBJICHUs BBIKIOYATENIEH - pabOTy CXEMbI B Pa3JINYHbIX MOJOKEHUAX KIIFOUeH
yTpaBJICHUS U BEIOOpA PEKUMOB M OJIOKUPOBKH OT MHOTOKPATHOTO BKITIOYCHUS
BBIKJIFOUATENIS HA KOPOTKOE 3aMbIKaHHUE;

T') B LIEMSAX TpaHchopMaTopa HAMPSIKEHUS - TPABUIIBHOCTD 3a3€MJICHHSI BTOPUUHBIX OOMOTOK
TparcopmaTopa HaNpsHKSHUS U IPABHIILHOCTH BRIOOPA 3aIIHUTHI OT TOKOB KOPOTKOTO
3aMbIKaHUS;

BHCH_IHCMy OCMOTpPY NOMJICIKAT BCC DJICMCHTHI ITPOBEPSACMOIO YCTpOﬁCTBaZ peneﬁHa;[ u
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KOMMYTAaIIMOHHAs aIapaTypa; MPOBOIKA U PSIbI BEIBOJIOB HA IIUTAX YIIPaBJICHUS, B
pENeHbIX 3aaX, B paclpeAesIUTeNbHbIX YCTPOUCTBAX, B IPUBOAAX BBIKIIIOUATENEH U
pasbenuHuTeNeH, B mKadax cOOpOK BHIBOJOB; KaOeIbHbIC KaHAJBI U JJOTKH, KOHTPOJIbHBIC
ka0esu, UX KOHIIEBBIE Pa3/Ie]Ky U COeAMHUTEIbHBIE My(PThI, TpaHCHOPMATOPHI TOKA U
HaIpsDKEHUs, BRICOKOYaCTOTHOE 000PYI0BAaHUE U T.JI.

[Ipu BHE1IHEM 0CMOTpE HEOOXOIUMO MTPOBEPUTH:

0) HaJIE)KHOCTh KPEIUIEHUSI U IPABUIIBHOCTD BBITIOJIHEHUS 3a3€MJICHUI caMOl MaHenu,
SIUKOB, yCTpOlcTB P3A 1 yCTaHOBIEHHON TaM anmnaparypsl;

B) OTCYTCTBHE MEXaHMUYECKUX MOBPEXKICHUH anmapaTypbl, COCTOSHIUE U30JISIIUN BBIBOJOB
pene u npyroi annaparypsl. Ha mmunbpku pene keaaTenbHO HaJeTh N30SIIMOHHBIE TPYOKH,
a B CJIy4ae NepeHero NpUCcOeIMHEHNUS MO BBIBOIBI PEJI€ HKENATEIbHO MOAJ0KHUTh
M30JIUPYIONIHNE MPOKIAIKU (32 UCKIIOYeHHEM pazbeMoB CYPA);

T') COCTOSTHUE MOHTa)ka MPOBOJIOB HAa MAHEIAX, MKadax, SIUKax v T.10. {0 KHBI
OTCYTCTBOBATh HEM3OJIMPOBaHHBIC IPOBO/IA U KU Kabens. Haubomnee nenecoodpazna
MPOKJIaIKa TPOBOJIOB B MTyYKaX, CKPETUICHHBIX CKOOKaMU WJIM HUTKaMu. B Mectax mpoxoma
MIPOBOJIOB Y€pe3 OTBEPCTUS HE JOJKHO OBITh KOPPO3HH, OCTPBIX YIJIOB U 3ayCEHIICB;

I[) OTCYTCTBUC HAa CMCIKHBIX 3aKUMaX ueneﬁ, CJ'Iy‘-IH.fIHOC COCAMHCHHUEC KOTOPBIX MOXKET
BbI3BATb OTKJIIOUYCHUC U BKIIIOYCHHUC IIPUCOCANHCHU A, KOPOTKOC 3aMbIKAHHEC B LICIIAX
IIOCTOAHHOI'O TOKA,

e) HaACKHOCTDb U NPAaBUJIbHOCTL BBITTOJTHCHUSA OTBETBJICHUM OT IIMHOK (I[OJ'DKHa
o0ecneynBaThCs BO3MOKHOCTD OTCOCAWHCHUSA U TIPUCOCANHCHUA JIF000T0 OTXOAAIICTO
npoBOAa oA HAITPAKCHUEM U 0e3 HapyHUICHUA pa3BOAKHA OCHOBHOM I_ICHI/I);

) COOTBETCTBUE MAPKHU U C€UEHUs Kabesel NpoekTy (OTCTyIIEHHE OT MPOEKTa JOHKHO
OBITH COTJIACOBAHO C COOTBETCTBYIOMIEH ciryx00i P3A); 3) coctosiHne kabenei 1o Tpacce
MPOKJIAJIKU (LIETOCTHOCTh OPOHM WIIM 3alIUTHOW 000JIOYKU M MPABUIBHOCTh UX 3a3€MIICHHIH,
OKpacka OpOHHU, OYMCTKA Kabenel oT J)KyTOBOI'O OKPOBA), COOTBETCTBHUE PACKIIAIKH
Kabeel 1o Tpacce NpOeKTy, COCTOSTHUE KOHCTPYKIMI ISl KpeIUIeHus Kabenei,
MPaBHUJIIbHOCTD BBITTIOJIHCHUS 3allIUThI OT MEXaHUYCCKUX HOBpC)KI[CHHfI, TCPMETUYHOCTD
YIUIOTHEHUH TPyO, UCTIONIB3YEMBbIX Il MEXaHHMUECKOW 3allUThl Kalesel HapyKHOH
MIPOKJIaAKU, TCPMCTUIHOCTD yrIJ'IOTHeHI/II\/'I B MCCTaxX NPOXOKIACHUSA Kabenen 4epe3 CTCHBI U
MEX/Ty3TaKHbIE IEPEKPBITHSL, BBIMIOJIHEHHE MEP IPOTHBOIOXKAPHOU OE30MIaCHOCTH B
npejenax CymecTBYIONIMX 30H 00CITyKUBaHMS,
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[IpoBepka nmpakTUyeckoi paboThI O TPEM BOIIPOCAM U3 TPEX:

1. BeisiBiieHue cocraBa KOMIUICKTYIOIINUX, BXOAAIIHNUX B IIPUHIUIIHAIBHYTO SJICKTPUICCKYIO
CXEMY, COCANMHCHUA MCXKIY HUMHU.

YMeHne unTaTh NPUHIUITHATIBLHBIE CXEMbl HEOOXOIMMO TIPH CaMOCTOATEILHON COOpKe
AMEKTPOHHOTO YCTPOMCTBA U HE TONbKO. [IpuHIMNIIansHas cxema — 3To rpaduueckoe
MPEJICTABIEHUE COBOKYITHOCTH AJIEKTPOHHBIX KOMIIOHEHTOB, CO€IMHEHHBIX TOKOBEIYILIUMH
poBoAHUKaMU. Pa3zpaboTka 1r000ro 3MEeKTPOHHOTO YCTPOHCTBA HAUMHAETCS ¢ pa3paboTKu
€ro NPUHIUITHAAIBHON CXEMBI.

Nmenno na HpHHHHHHaﬂBHOﬁ CXEME MMOKa3aHO, KaK UMCHHO HYKHO COCAUHATDL paauoaCcTaliu,
YTOOBI B UTOTE TIOJTYYUTH TOTOBOE IJEKTPOHHOE YCTPOMCTBO, KOTOPOE CIIOCOOHO BBIMIOTHSITh
onpenenaeHHbie PyHKIUU. YTOOBI TOHATH, UTO K€ H300paKEHO HA MPUHIUITHAIEHON CXeMe
HY’KHO, BO-TIEPBBIX 3HATh YCIOBHOE 0003HAUEHUE TE€X DJIEMEHTOB, U3 KOTOPHIX COCTOUT
3JICKTPOHHAS cxema. Y ro0oit paguoneranu( Pe3uctop, KoHAEHCATOP, IUHAMUK...) €CTh CBOE
yclioBHOE rpaduueckoe 0003HaueHUE. ITO JOCTATOYHO MPOCTHIC ANEMEHTHI. A BOT
MOJIYITPOBOAHHUKOBBIC 3JICKTPOHHBIC KOMIIOHCHTBI, BPOJAC TPAaH3UCTOPOB, MUKPOCXEM,
CUMHUCTOPOB UMEIOT KyJa OoJiee u30ImpeHHoe n3oopaxenue. Tak, Hampumep, y J1000ro
OWITONIIPHOTO TPAH3KUCTOpA HE MEHEE TPEX BBIBOJOB: 0a3a, KOJUIEKTOP, SMHUTTEp. Ha
YCIIOBHOM M300paKEHUU OUTIONIIPHOTO TPAH3UCTOPA 3TU BBIBOJIBI H300Pa’KEHBI OCOOBIM
o0pa3zom. UTOOBI OTIIMYATE HAa CXEME PE3UCTOP OT TPAH3UCTOPA, BO-TIEPBBIX HAJ/IO 3HATH
YCIIOBHOE M300paK€HUE 3TOTO dJIEMEHTA U, )KeTaTellbHO, ero 0a30BbIe CBOICTBA U
XapaKTCPUCTHUKHU. HOCKOHBKy Kaxxzaas paauoJcTallb YHUKaJlbHa, TO B YCJIOBHOM I/I306pa)KeHI/II/I
rpaduuecku MoxkeT ObITh 3ammdpoBaHa onpeneiaeHnas napopmanus. Tak, Hampumep,
W3BECTHO, YTO OUIOJISIPHBIE TPAH3UCTOPHI MOTYT UMETh Pa3HYIO CTPYKTYpY: P-N-p UiIU
n-p-n.

[TosTomy, mepes TeM, Kak HayaTh pa30upaThesl B MPUHLIUITHAIBHBIX CXEMaX, XKeJlaTeIbHO
MMO3HAKOMUTHCS C PAAMOAETAIAMU U UX cBoiicTBaMU. Tak OyzeT jerye pazobparhbces, 4To ke
BCe-Taku N300pakeHo Ha cxeM. Kpome ycrioBHBIX n300paskeHHi paguoaeTanei Ha
MPUHLMITUATIBHON CXeMEe YKa3bIBaeTCs U Jipyras yrounstomas uapopmanus. Eciu
BHUMATEJIBHO IIOCMOTPETH Ha CXEMY, TO MO>KHO 3aMETUTh, YTO PSAAOM C KaXIbIM YCIOBHBIM
M300paKeHNUEeM paJHOETalli CTOAT HECKOJIBKO JJATUHCKUX OYKB, 3TO COKpAILlEHHOE
OykBeHHOE 0003HaueHue paguoaeraiu. CaenaHo 3To JUIsl TOro, 4ToObl IPU ONUCAHUU PAOOTHI
WJTM HACTPOMKH CXEMBI MOXKHO OBLITIO CCHIJIATHCS HA TOT WM WHOM 35ieMeHT. He TpyHo
3aMeTh, YTO OHHU €IlI€ U IPOHYMEpOBaHsl, Hanpumep, BoT Tak: VT1, C2, R33 u T.x1.

[ToHATHO, YTO OHOTUITHBIX pajinoJIeTaNeil B CXeMe MOXKET ObITh CKOJIb YTOJIHO MHOTO.
[ToaTomy, 4TOOBI YIOPSIIOUUTH BCE ATO U MpUMEHsieTcsl HyMepatusi. OJHOTUITHbIE
paauoeTany Ha CXeMe IPOHYMEPOBAaHbl HAYMHAs C JIEBOI'O BEPXHETO YIUIA, 3aTEM I10
MOPSIAKY HyMepalus UIET BHA3, a 3aTEM CHOBA HyMEpallWsl HAYNHAETCS CBEPXY, 4 3aTEM BHU3
U Tak jnanee. Ha cxeMme pagoM ¢ KaxKI0M paiHOACTANIbIO YKA3bIBACTCS €€ OCHOBHBIC
napameTpsl. MHOrAa 3Ta MHpOpMAaIus BBIHOCUTCS B Ta0IHILy, YTOOBI YIPOCTUTH [
BOCIIPHSITHS IPUHIMIIUAIBHYI0 cxeMy. Hampumep, psiiom ¢ n3o0paxxeHneM KOHeHcaTopa,
KaK MPaBUJIO, YKA3bIBAETCSI €r0 HOMUHAJIbHAsA EMKOCTh B MUKpo(dapaaax min nukodapaiax.
Taxoke MOXeT yKa3bIBaThCsl 1 HOMUHAIBbHOE pabouee HalpsbKeHHE, €CITU 3TO BaXKHO.

ctp. 147 u3 152




Psmom ¢ YI'O tpan3ucTopa 0OBIYHO yKa3bIBAETCS THTOHOMHUHAI TPAH3UCTOPA, HAIPUMED,
KT3107, KT315, TIP120 u T.1. Boobuie q1s 1100bIX MOTYHPOBOJHUKOBBIX 3JIEKTPOHHBIX
KOMITOHEHTOB BPOJI€ MUKPOCXEM, JHUOJ0B, CTAOMINTPOHOB, TPAH3UCTOPOB YKa3bIBAETCS
TUIIOHOMUHAJI KOMIIOHEHTA, KOTOPBIN NIPEANOJIAraeTcs 1l UCI0JIb30BaHUs B CXEME.

J1s pe3ucTopoB OOBIYHO YKa3bIBAETCS BCETO JIUIIb €r0 HOMUHAJIBHOE COIIPOTHUBIICHHE B
KHJIOOMax, oMax win Meraomax. HomuHanbHas MOIIHOCTH pe3ucTopa mudpyercs
HAKJIOHHBIMU Y€PTOYKAMHU BHYTPH IPSIMOYIOJbHUKA. TakkKe MOIIHOCTL PE3UCTOPA HA CXEME
U Ha €ro U300pa)KeHUU MOXKET U HE YKa3bIBaThCs. DTO 03HAYAET, YTO MOIIHOCTh PE3UCTOpa
MOJKET OBITh JIF0OOOH, 1aXke caMOi MaJloi, TOCKOJIbKY paboune TOKH B CXeME HE3HAUUTEIbHBI
Y UX MOJKET BBIJEP/KATh JAXKE CaMblii MAJIOMOILHBIN PE3UCTOP, BBIITYCKAEMbIN
MIPOMBIILTICHHOCTBIO.

2. [TocTpoeHne NpUHIUIHUATIBHON CXeMbI IPOCTEHIIETr0 ABYX KaCKaJHOTO YCUIIUTEI,
ucnonssys 'OCT 2.709-72.

Ha cxeme n300pakeHbl HECKOJIBKO JIEMEHTOB: OaTtapes nutanus (Wiu IpocTo O6arapeika)
GB1; nocrosunsie pezuctopsl R1, R2,R3, R4; Beikntouatens nutanus SAl,
anekTponutndeckue kouaeHcatopsl C1, C2; koHneHcaTop noctostHHON emkocT C3;
BBICOKOOMHBIN uHamMuK BA1; 6unonspusie Tpansucropsl VI1, VT2 ctpykryps! n-p-n. Kak
BUJUTE, C TOMOUIBIO JIATUHCKUX OYKB 5 CChUIAIOCh HA KOHKPETHBIM 3JIEMEHT B CXEME.
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VT1, VT2 - KT315

B3risHyB Ha 3Ty cXeMy MBI BUJIUM YTO JIF00Aast SJIEKTPOHUKA pab0TaeT OT JIEKTPUIECKOTO
TOKa, CJIEJI0BATEIHHO, HA CXEME JIOJDKEH YKa3bIBaThCS UCTOUYHUK TOKA, OT KOTOPOTO MUTACTCS
cxema. VICTOYHMKOM TOKa MOKET OBITh M OaTapelika U 3JIEKTPOCETh MIEPEMEHHOI'O TOKA HJTH
’Ke OJIOK ITHTaHus.

Nrak. Tak kak cxema yCHJIMTENs TUTAaeTCs OT OaTapen nocrosiHHoro Toka GBI, To,
clemoBarTeNibHO, OaTapeiika 00maiaeT MOSIPHOCTHIO: TUTFOCOM «+» U MUHYCOM «-». Ha
YCJIOBHOM HM300pakeHUU OaTtaper MUTaHUs Mbl BUJIUM, YTO PSIZIOM C €€ BHIBOJIAMHU yKa3aHa
MOJISIPHOCT.

Taxk, Harpumep, snekrposntrdeckue kouaeHcaTopsl C1 u C2 o6manaroT noaspHocThio. Ecin
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B3ATh PEATBHBIN AIEKTPOIUTHICCKUN KOHIEHCATOP, TO Ha €T0 KOPITyCe YKa3hIBACTCS KAKOH
U3 €ro BBIBOJIOB IIJIIOCOBOI, a KaKOi MUHYCOBOM. A Teneps, camoe riaaBHoe. [Ipu
CaMOCTOSITEIBHON COOpPKE IIEKTPOHHBIX YCTPOHUCTB HEOOXOIUMO COOIIOATH MOJIIPHOCTh
MOJIKJIIOUEHUS SJICKTPOHHBIX JeTaneil B cxeme. Hecobmoenre 3Toro npocToro npaBuia
MpPUBEAET K HepabOTOCIIOCOOHOCTH YCTPOUCTBA U, BO3MOXHO, APYTUM HEXKeNaTeIbHbIM
nocnencTBusAM. [IoaToMy He 1eHUuTECh BpeMs OT BPEMEHH MO AbIBATh HA MPUHIUITHAIBHYTO
CXeMy, 10 KOTOpO# coOupaeTe yCTpOMCTBO.

Ha cxeme BuHO, 4TO A71s1 COOPKHU YCHUIIUTENS IOHA005ATCS OCTOsIHHBIE pe3ucTopsl R1 - R4
MouHocThio He MeHee 0,125 Bt. D10 BUAHO U3 UX YCIOBHOTO 0003HAYECHHUS.

Takxe MOXKHO 3aMeTUTh, uTo pe3uctopbl R2* u R4* ormeueHs! 3Be3104K0i *. DTO 03HAYaET,
YTO HOMHHAJIBHOE COIPOTUBIICHUE 3TUX PE3UCTOPOB HYKHO 110100paTh C LIEIbI0
HaJIaKUBAHUS ONTUMaIbHON pabOThI TpaH3ucTopa. OOBIYHO B TAKUX CIy4asiX BMECTO
PE3UCTOPOB, HOMUHAJ KOTOPBIX HYXHO MOA00paTh, BDEMEHHO CTaBUTCS IEPEMEHHBIH
PE3UCTOP C CONPOTUBICHUEM HECKOJIBKO 0OJIbIIE, YeM HOMUHAI PE3UCTOPA, YKa3aHHOIO Ha
cxeme. [l onpeiesnieHust ONTUMaIbHON paboThl TPAaH3UCTOPA B IaHHOM CIIy4yae B pa3pbiB
LENH KOJJIEKTOPA MOJKI0YaeTCsl MUInamnepmerp. Mecro Ha cxeme, KyJa He00X0AUMO
HOJKJIFOUNTh aMIIEPMETP yKa3aHO Ha CXeMe BOT Tak. TyT e yKa3aH TOK, KOTOpbIH
COOTBETCTBYET ONTUMAIBHON pab0OTe TPAH3UCTOPA.

HaHOMHI/IM, 4TO 4Jid 3aMEpa TOKa, aMIICPMETP BKIIIOYACTCA B pa3pbiB LCIIH.

Jlanee BKITIOUAIOT CXEMY YCHIIMTENS BbIKItouaTeaeM SA 1 1 HAUMHAIOT IEPEeMEHHBIM
pPE3UCTOPOM MEHATH conpoTunieHne R2*. Ilpu 3ToM 0TCaeXKnBaIOT MOKa3aHUs aMIIepMeETpa U
JOOMBAIOTCS TOTO, YTOOBI MIITHaMIIEpMeTp nokas3biBai Tok 0,4 - 0,6 muumamnep (MA). Ha
3TOM HacTpoiika pexxuma Tpansucropa VT1 cunraercs 3aBepiieHHoN. Bmecto nepemeHHOro
pesucropa R2*, KoTOpBIi MBI yCTaHABIMBAIN B CXEMY Ha BpEMsI HaJIaIK1, CTABUTCS PE3UCTOP
C TaKUM HOMHUHAJIbHBIM COIIPOTHUBIICHHEM, KOTOPOE PABHO COIPOTUBIICHUIO IEPEMEHHOI0
pe3ucTopa, MOJIYyYEHHOIO B PE3yJIbTaTe HAJIAJAKH.

KaxkoB BbIBOJ] 13 BCETO 3TOTO JUITMHHOTO MOBECTBOBAHUS O HAJIAXKUBAHUM PaOOThI CXEMBI? A
BBIBOJI TAKOB, YTO €CJIM Ha CXEME BbI BUANTE KAKYIO-THOO paauo/IeTalb CO 3BE3/1049KON
(manpumep, R5¥*), To 3T0 3HaYUT, 4TO B IIpoliecce COOPKHU YCTPONCTBA MO TaHHOU
NPUHILUIIMATBHON cXeMe MOTpedyeTcs HallaXXMUBaTh padOTy OMpPEIEICHHBIX YYaCTKOB CXEMBI.
O ToMm, Kak HaJlaXXUBaTh PabOTy YCTPOIMCTBA, KaK MPAaBUIIO, YIIOMUHAETCS B OMMUCAHUH K
caMOi MPUHITUITHATIBHOM CXEME.

Ecau B3TJIAHYTH HAa CXEMY YCHIIUTCIIA, TO TAKKE MOXKHO 3aMCTUTD, YTO Ha Hel IMPUCYTCTBYCT
BOT TAaKOC YCJIOBHOC 0003HaUYCHMUE.

OTUM 0003HAYCHUEM TTOKA3BIBAIOT TaK HAa3bIBACMbI 00IIMIA MPOBOA. B TexHU4YeCcKOi
JIOKYMEHTAI[MU OH Ha3bIBaeTCs KopmycoM. Kak BuIuM, 0OIIUM ITPOBOJOM B TTOKa3aHHOM
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CXEM€ YCHJIUTES ABJISETCS IPOBOJI, KOTOPBIN MOJKIIIOUEH K MUHYCOBOMY "-" BBIBOAY
Oatapeu nutanus GB1. JIng apyrux cxem oOLIMM IpOBOJOM MOXKET OBITh U TOT IIPOBO/,
KOTOPBIH MOAKIIIOUEH K IUTFOCY UCTOYHUKA MUTaHus. B cxemax ¢ ABYMOJIIpHBIM [TUTaHUEM,
o01muit MPOBOJ yKa3bIBaeTcss 000COOJIEHHO U HE MOJKIIOYEH HU K IJII0OCOBOMY, HU K
MHHYCOBOMY BBIBOJY UCTOYHHKA TUTAHUS.

3auem "obOwmuit npoBoa" uinu "Kopmyc" yka3bplBaeTcs Ha cxeme?

OTtHOocUTENBHO O0IET0 MPOBOJIA MPOBOAATCS BCE U3MEPEHUS B CXEME, 3a HCKIIIOUEHUEM TeX,
KOTOPbIE€ OTOBAPUBAIOTCS OTIEIBHO, a TAKXKE OTHOCUTENIBHO €r0 MOJKII0YAI0TCS
niepudepuiinpie ycrpoiicTa. [1o o6memy npoBoay Te4eT oOIIHiA TOK, MOTPEOIIeMbIi BCeMU
3JIEMEHTaMU CXEMBI.

O6LHHﬁ IMpoOBOJ CXEMbI B pC€aJIbHOCTU YaCTO COCAUHAIOT C MCTAJUNIMYCCKUM KOPIIYyCOM
QJICKTPOHHOI'O an/I60pa HIJIN MCTAJUIMYCCKUM ITACCH, HA KOTOPOM KPCIIATCA MECYATHBIC IJIAThI.

Crout noHUMaThb, YTO OOLIHI MPOBOJ 3TO HE TO K€ camoe, uTo u "3emis". "3emus"” - 310
3a3eMJICHHE, TO €CTh HCKYCCTBEHHOE COETMHEHUE C 3eMJICH MOCPEICTBOM 3a3€MJISIOIIET O
ycTporictBa. O003HaYaeTCs OHO HAa CXeMax Tak.

il

B otnenpHBIX clIyvasx O6IJ.IPII>1 IpoBOa YCTpOﬁCTBa MNOAKIIOYAIOT K 3a3CMJICHUIO.

Kak y»xe Obu10 cKa3aHO, Bce paJiioeTall Ha MIPUHIIMITUATIBLHONW CXeME COSTUHSIOTCS C
TTOMOIIIHIO TOKOBEAYIIHUX MPOBOJHUKOB. TOKOBEIYIIIMM MPOBOAHUKOM MOXKET OBITh MEIHBIN
MIPOBOJI UJTH K€ JOPOKKA U3 METHOM (hobru Ha nmeyaTHoH 1uiare. ToKoBeayuii mpoOBOIHUK
Ha MPUHIMITHATILHON cXeMe 00o3HavdaeTcsi OObIYHON JTuHUEH. BOT Tak.

Mecra maiiku (3J€KTPUIECKOTO COSAMHEHHS ) ATHX MTPOBOIHUKOB MEX Ty CO00H, OO C
BBIBOJAMH PaJHOAETaNIel N300paXKaroTcs KUPHOH TOUKOU. BoT Tak.

Crout noHUMaThb, YTO Ha MPUHIUIIMAIBHON CXEME TOYKOM yKa3bIBa€TCs TOJIBKO COCIMHEHHE
Tpex u 06oiee MPOBOJHUKOB MIIH BHIBOZIOB.

3. BoinosiHeHUE POBEPKH NMPABUIBLHOCTHU BBINOJIHEHHBIX COEIMHEHUI.

[IpoussecTu (IIpy HOBOM BKJIFOUEHHUHU WJIM PEKOHCTPYKIMH) aHAIN3 PABUIBHOCTU PaOOThHI
CXEMBI 10 OTJEJIbHBIM LIeTsIM (IIEPEMEHHOr0 TOKa U HANpPsHKEHUS, 110 OIepaTUBHBIM LIEHSIM
ynpaBiieHus!, OJJOKUPOBKH, 3aLIUThl, aBTOMAaTUKHU U T.JI.) U B LIEJIOM BCEr0 yCTPONUCTBA B LENSIX
YCTpaHEHUS BO3MOKHOCTH TOSBJICHUS JIOXKHBIX 1eTel WK HeNTPaBUIbHON pabOThl CXEMbI
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IIpH MOBPECIKACHUHN B OTACIIBbHBIX 2JICMCHTAX CXCMBI. HpI/I 9TOM H606XOI[I/IMO IMPOBECPUTH:

B IICIIX CUTHAJIHU3alluH - 3BHAYCHHUC )IO63BO‘-IHBIX COHpOTI/IBJ'IeHI/Iﬁ PE3UCTOPOB, MMPABUIIBHOCTDH
TOAKIIFOYCHUA HCHCP'I CUTHAJIBHBIX PCJIC, pa60Ty CXCMBI ITPU OAHOBPEMCHHOM ITOSABJICHUU
MaKCUMaJIbHO BO3MOXHOI'O KOJIMYE€CTBA CUT'HAJIOB,

0) B IEMIX MEPEMEHHOT0 TOKA 3aIUT | | TPaBUIIBLHO JIU CYMMUPYIOTCS TOKH 10 (hazam 1yist
HaMpaBJICHHBIX U AU} epeHInanbHbIX 3alUT, a Ui JuddepeHIaTbHbIX 3aIUT CUIOBBIX
TpaHchopmMaTopoB, OJIOKOB TEHEPATOP-TPAHCPOPMATOP - CXEMBI COSTUHEHUHN
TpaHcGOpMaATOPOB TOKA;

B) B LIEMSIX YNPaBJICHUs BBIKIIOUATENIEH - pabOTy CXEMbI B Pa3IMYHbBIX MOJOKEHUAX KITFOUeH
yIpaBieHUs U BbIOOpa peKUMOB U OJIOKUPOBKH OT MHOTOKPAaTHOTO BKIFOUEHHUS
BBIKJIIOUATENIS HA KOPOTKOE 3aMbIKAHHUE;

I') B IIeMX TpaHchopMaTopa HaIPsKEHUS - IPaBUIIBHOCTD 3a3€MJICHUS] BTOPUYHBIX OOMOTOK
TpaHc(opmaTopa HalpsHKEHUS U IPAaBUIIbHOCTH BHIOOPA 3aIIUTHI OT TOKOB KOPOTKOTO
3aMBbIKaHUS;

Bremnemy ocMOTpy noasiexaT BCE 3JIIEMEHTBI TPOBEPSIEMOr0 YCTPOMCTBA: pelieHast U
KOMMYTAaIIMOHHAs aIapaTypa; MPOBOJIKA U PSIbl BEIBOJIOB HA IIUTAX YIIPaBJICHUS, B
pENeHbIX 3ajaX, B paclpeAesIUTeNbHbIX YCTPOUCTBAX, B IPUBOAAX BBIKIIIOUATENEH U
pasbenuHuTeNeH, B mKadax cOOpOK BHIBOJOB; KaOEIbHbIC KaHAJBI U JJOTKH, KOHTPOJIbHBIC
ka0esu, UX KOHIIEBBIE Pa3/IelKy U COeAMHUTEIbHBIE My(PThI, TpaHCHOPMATOPHI TOKA U
HaIpsDKEHUs, BEICOKOYaCTOTHOE 000PYI0BAaHUE U T.JI.

[Ipu BHe1mIHEM 0CMOTpE HEOOXOIUMO MTPOBEPUTH:

0) HaJe)KHOCTh KPEIUIEHUSI U TPABUIIBHOCTD BBITIOJIHEHUS 3a3€MJICHUI caMOl MaHenu,
SIUKOB, yCTpolcTB P3A 1 yCTaHOBIEHHON TaM anmnaparypsl;

B) OTCYTCTBHE MEXaHMUYECKUX MOBPEXKICHUH anmapaTypbl, COCTOSTHIE U30JISIIUN BBIBOJOB
pene u npyroi annaparypsl. Ha mmunbpku pene keaaTenbHO HaeTh N30JSIIMOHHBIE TPYOKH,
a B CJIy4ae NepeHero NpUCOeIMHEHNUS MO BBIBOIBI PEJI€ HKENATEIbHO MOAJ0KHUTh
M30JIUPYIONIHNE MPOKIAIKU (32 UCKITIOYeHHEM pazbeMoB CYPA);

T') COCTOSTHUE MOHTa)ka MPOBOJIOB HA MAHEIAX, MKadax, SAMUKax v T.10. {0 KHBI
OTCYTCTBOBATh HEM30JIMPOBaHHBIC IPOBO/IA U KU Kabens. Haubonee nenecoodpazna
MPOKJIaIKa TPOBOJIOB B MTyYKaX, CKPETUICHHBIX CKOOKaMU WJIM HUTKaMu. B Mectax mpoxoma
MIPOBOJIOB Y€pe3 OTBEPCTUS HE JOJKHO OBITh KOPPO3HH, OCTPBIX YIJIOB U 3ayCEHIICB;

I[) OTCYTCTBUC HAa CMCIKHBIX 3a’KUMaX ueneﬁ, CJ'Iy‘-IH.fIHOC COCAMHCHHNEC KOTOPBIX MOXKET
BbI3BATb OTKJIIOUYCHUC U BKIIIOYCHHUC IIPUCOCANHCHU A, KOPOTKOC 3aMbIKAHHEC B LICIIAX
IIOCTOAHHOI'O TOKA,

e) HaACKHOCTb U NPAaBUJIbHOCTL BBITTOJTHCHUSA OTBETBJICHUM OT IIMHOK (I[OJ'DKHa
o0ecneynBaThCs BO3MOKHOCTD OTCOCAUMHCHUSA U TIPUCOCANHCHUA JIF000T0 OTXOAAIICTO
npoBOAa oA HAITPAKCHUEM U 0e3 HapyHICHUA pa3BOAKHU OCHOBHOMH I_ICHI/I);
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) COOTBETCTBHE MAPKH M CEUCHUSI KaOeJIel MPOEKTYy (OTCTYIUICHHE OT MIPOEKTa TOKHO
OBITH COIIACOBAHO C COOTBETCTBYIOIIEH ciyk00i1 P3A); 3) cocTosHue kabeneii o Tpacce
MPOKJIAJKHU (LIeTOCTHOCTh OPOHHU MM 3alIUTHOW 000JIOUKY U MPaBUIBHOCTh UX 3a3€MIICHUH,
OKpacka OpoHH, OUHCTKa Kabesel OT J)KYyTOBOIO OKPOBA), COOTBETCTBHE PACKIIAIKH
kabernel 1Mo Tpacce MPOEKTY, COCTOSTHUE KOHCTPYKITUH I KpETUIeHUs KaOene,
IIPaBWJIBHOCTH BBIITOJIHEHUS 3aLUTHI OT MEXAHUUYECKUX MTOBPEXKIEHUN, T€PMETUYHOCTh
YIUIOTHEHUH TPYO, UCIIOJIb3YEMBIX U1 MEXaHUUECKOH 3aIUThI Kabenel Hapy KHOMI
MPOKJIAJIKH, TEPMETUYHOCTh YIUIOTHEHUH B MECTaX MPOXOKICHUs Kabeneil uepes CTeHbl U
MEX Ay TaKHbIE IEPEKPBITHUS, BHIIOJIHEHNE MEP TPOTUBOIOKAPHOIM 0€30M1aCHOCTH B
npeaenax CyIecTBYIOIMIMX 30H 00CITyKUBaHMS;
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