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OO01ue moJI0:KeHHus

Pe3ynbTaToM O0CBOCHUS MEXKIUCITUIUIMHAPHOTO Kypca SIBJISETCS TOTOBHOCTH
OOy4JaroIerocss K BBINOJHEHHUIO BHJIOB MPO(PECCHOHAIBHON JIeITeIbHOCTH:
BBITIOJITHCHHE COOpPKHM, MOHTa)Xa H JEMOHTaXa »DJIEKTPOHHBIX NIPHOOPOB U
YCTPOMCTB; MPOBEACHUE TEXHUYSCKOTO OOCITY)KMBAaHUS U PEMOHTA AJICKTPOHHBIX
PUOOPOB M YCTPOUCTB; IPOSKTHPOBAHUE 3JICKTPOHHBIX MPUOOPOB 1 YCTPONCTB Ha
OCHOBE II€YaTHOTO MOHTa)ka, COCTaBIIOIMIMX €ro MpodecCHOHATBHBIX
KOMITCTCHIIMM, a Tak)Ke OOIMX KOMIICTCHIMH, (OPMHUPYIONIUXCS B IIpoliecce

ocBoenud [ITICC3 B ienom.

1 ®@opmbl NPOMEKYTOYHON ATTECTANMH MO MEXKIMCUUILIUHAPHOMY

Kypcy
Y4eOHbIi .
@opMBbI IPOMEKYTOUHOM aTTECTAMU U TEKYIIEr0 KOHTPOJIA
cemMecTp

[IpakTrueckue paboThI

3
3auet
[IpakTrueckue paboThI

4
DK3ameH

2 Pe3ysbTaThbl 0CBOCHHMSI MEKTUCUUILVIMHAPHOIO Kypca, Mo/JieKanime
npoBepKe

2.1 IIpodeccrnonanbHble M 001IME KOMIIETEHITUU

B pe3ynbTare KOHTPOJIS U OIEHKH 110 Y4eOHOM AUCITUTIIIMHE OCYIIECTBIISIETCS
KOMITJIEKCHAsI IIPOBEPKa CISAYIOMUX MPO(HECCHOHATBHBIX U OOITUX KOMIIETEHITHI:

a) o0mmux (OK):

— OK 07. CopeicTBOBaTh COXPAaHEHUIO OKPYXKAlOLIEW  Cpenbl,
pecypcocoepexxkeHuto, 3pPEeKTUBHO ACHCTBOBATh B UPE3BhIUAMHBIX CUTYAIUSX.



0) npodeccuonanbubix (IIK):

- [IK 1.1. OcymiecTBassTh COOPKY, MOHTX U JEMOHTaX 3JEKTPOHHBIX
npuOOpOB M YCTPOWCTB B COOTBETCTBUM C TpPEOOBAHUSMU TEXHUYECKOU
JOKyMEHTaLUH.

- [IK 2.3. BbIMOTHATH TEXHUYECKOE OOCTYKUBAHUE SICKTPOHHBIX
npuOOpOB U YCTPOHCTB B COOTBETCTBUM C PEINIAMEHTOM M IpaBHJIaMU

OKCILTyaTaluu.



HepequL OCHOBHBIX IIOKa3aTejeu OOCHKH PCE3YyJIbTATOB, 3JJICMCHTOB IIPAKTUYCCKOI'O OIIbITA, 3HAaHUHU | YMeHHﬁ,

MOJIIKAITUX TEKYIIEeMY KOHTPOIII0, TPOMEXYTOUYHOM aTTecTari U (popMbl KOHTPOJIS.

YCTPOUCTB B

3JIEKTPOHHBIX YCTPOWCTB;

coOupaeMbIX MPUOOPOB;

HaumenoBanue Haumenosanue HaumenoBaunue HaumenoBanue dopma
OCHOBHBIX AJIIEMEHTa AJIeMEHTa AJIEMEHTa KOHTPOJIA
noKasareJen NMPAKTUHYECKOT0 ONbITA yMeHHe 3HAHHE BU/I
OIICHKH aTTecTaluu
pE3yNbTATOB
(OITOII) b
A B r i |
CopelicTBOBaTh V1. cobmonath HOpMBI | 31. mpaBuiia 3KOJOTMYECKOM | 3auéT,
COXPaHEHUIO HKOJIOTUYECKOM 0€30IacHOCTH; 0e30macHOCTH TpPHU  BEJCHUU | IK3aMEH
OKpYXarolen npodeccruoHanbHOM
cpensl, NEATENIbHOCTH;
pecypcocoepex 32.  OCHOBHBIE  PECYpCHI,
CHHUIO, 3a7eiCTBOBAHHBIC B
3¢ pexTuBHO npodeccuoHanbHON
JEeUCTBOBaTh B NEeATEeIbHOCTU
YpE3BBIYANHBIX
CUTYaIUSIX
OcymectBiath | Bl. moaroroBka pabouero | Y2.BU3yallbHO OLIEHHTh COCTOSIHUE | 33. MpaBuiia U HOPMbI OXPaHBI
cOOpKYy, MECTa; pabouero Mecra; TpyZla, OXpaHbl OKpY>Karolleu
MOHTaXK u | B2. BeimonHeHue V3. yurath DJIEKTPUUYECKHUE U | Cpeabl 51 MTOYXKapHOU
JEMOHTaX HaBECHOTO MOHTAXka; MOHTaKHbBIE€ CXEMBI U ICKH3BI; 0€301MacHOCTH;
ANEKTPOHHBIX | B3. BbInoIHEHUE V4. npuMmeHsaTh  TexHoJIOTHYecKoe | 34. HazHaueHWe u padoune
npuOOpoOB U | MOBEPXHOCTHOTO  MOHTaXa | 000pyAOBaHuUE, KOHTPOJIbHO- | QyHKIIMK JleTaned Hu  Y3JIOB




cootBeTcTBUM | B4. BbINOIHEHHE U3MEPUTEIBHYIO amnrmaparypy,
c JEMOHTaXXa  AJICKTPOHHBIX | IPUCTIOCOOTICHUS U HHCTPYMEHTHI;
TpeOOBaHUsIMU | IPUOOPOB U YCTPOMNCTB; V5. ucnonb3oBaTh 000py/OBaHUE H
TexHudyeckol | BS. BbInosiHeHHE COOPKHU U | MHCTPYMEHTHI: py4yHble (TasiIbHUKH,
JOKYMEHTAIUX | MOHTa)Ka OTBEPTKH) UHCTPYMEHTHI,

ITOTYTIPOBOJHUKOBBIX U3MEPUTEIbHBIE TPUOOPHI;

MpUOOPOB M HHTETPaTbHBIX

CXEM;

B6. mnpoBeaeHne KOHTPOJIS

Ka4eCcTBa cOOpKH H

MOHTaXKHBIX paboT
BrinmonnssaTs B7. mpunumate ydactue B| Y6. paboTrarb C COBPEMEHHBIMU | 35. BUJbI u METObI
TEXHUYECKOE | OLICHUBAHUU KauyecTBa | CPEJCTBAMU M3MEPEHUSI U KOHTPOJIA | TEXHUYECKOTO O0CTYKUBAHUS;
oOCIy>KUBaHUE | MPOAYKIUU  (DJICKTPOHHBIX | AJIEKTPOHHBIX CXEM U YCTPOUCTB; 36. TEXHUYECKHE CPEACTBA IS
AJIEKTPOHHBIX | IPUOOPOB U YCTPOMICTB) V7. npoBOAUTH KOHTPOJIb | 0OCTY>KUBaHUSI DJIEKTPOHHBIX
npuboOpoB Pa3JIMYHbBIX napameTpoB | TPUOOPOB U YCTPOUCTB;
YCTPOWCTB B AIIEKTPOHHBIX npuOoOpoB u
COOTBETCTBUU YCTPOWCTB;
C perIaMeHTOM V8. cobmonarb HHCTPYKLHH IO
U TpaBWIaMH DKCIUTyaTalluk W TEXHUYECKOMY

AKCIUTyaTaIuu

YXOJly JJEKTPOHHBIX TPUOOPOB U
YCTPOMCTB;

Y9. KOppeKkTUpOoBaTh W 3aMEHSTh
HEUCTIPABHBIE WJIA  HEMPaBUIHHO
GYHKIMOHUPYIOIUE  CXEMBl U

QJICKTPOHHBIC KOMIIOHCHTEI,




V10. npuMeHATh PErIAMEHTHI 10
TEXHUYECKOMY COTPOBOXKICHUIO
00CITy>KUBaHUS AIEKTPOHHBIX
puOOPOB U YCTPOUCTB;

VY11. ycrpanars 0oOHapyKEHHbIE
HEHCITPaBHOCTH | JIe(heKThI B paboTe

AIEKTPOHHBIX pudOpOB 151
YCTPOWCTB;

V12. ananu3upoBatb  PE3yabTaThI
MIPOBEICHUS TEXHUYECKOTO

KOHTPOJIS;




3 OueHKa 0CBOEHHUS MEKIUCHUILINHAPHOIO Kypca

3.1 IlpumepHblii mNepevyeHb 3aJaHUN JIs TPOBeJAeHUS] 3a4ETHOIO
TECTHPOBAHUS € LEJIbI0 OLEHKH OCBOCHHUS MEXKIMCUHMINIMHAPHOIO Kypca
TexHonorusas  BbINOJMHeHHMs  pador mno  mnpogeccun  «MOHTAKHUK

PaaMo03JIEKTPOHHOI annmapaTypbl ¥ IPpuOOPOB»

Bonpoc 1. Temneparypa niasjenuss npunosi [I0C-61 cocraBasier (B
rpaaycax no Heascuio) (OK7, I1K1.1, [1K2.3)
A.150
b.170
B.190
I'.200
Bompoc 2. /lnss paguoMOHTaka He00XOAUM NASNIbHUK MOIIHOCTBHIO
(OK7, TIK1.1, [1K2.3)
A.Ot 5 no 10 BT
b.O1 10 oo 15 BT
B.Om 25 00 40 BT
I'.Ot 50 no 70 BT
Bompoc 3. Temmneparypa mJaBjieHusi TNPUIOS MO OTHOUICHUIO K
Temmneparype cnauBaemoro merajuia (OK7, [1K1.1, T1K2.3)
A.BombIe
b. Takas xe
B.Menvue
I'. He BaxHO
Bonpoc 4. Kakoii J0OKYMEHT SIBJSIETCS OCHOBHBIM IIPH MOHTAaXKe
3jieMeHTOB Ha iary? (OK7, I1K1.1, IT1K2.3)
A.IlpuHIunuanbHas cxema
b. Moumaoicnaa cxema

B.Cxema coenuueHunit



I'. CtpyktypHas cxema
Bonpoc 5. Cocras npumnosi [IOCB-33 (OK7, TIK1.1, TTK2.3)
A.O10B0-33% , cBuHE-67%
b. On060-33%, ceuneu-33%, eucmym-33%
B.0OnoB0-67%, cBunHen-33%
I'. OnoBo-33%, cBunel-66%, BucMyT-1%
Bomnpoc 6. C kakoii neasio npumensiior gunroc? (OK7, TIK1.1, I1K2.3)
A.J17151 3a1IUTHI OT OKUCICHUS
b. Jlia pacTBOpeHHs IOBEPXHOCTH METAJLIA
B./lna pacmeopenus u yoanenus oOKcuOHOU naeHKU u yayqyuieHus
pacmexaemocmu npunos
I'. lns yny4dumieHus TepMETUYHOCTH CTiast
Bompoc 7. Texnonoruveckuii mpounecc 0o0pa3oBaHHMs HePa3beMHOI0
COeIMHEHNS] METAJUIMYECKHUX JieTaliell myTeM HarpeBa W 3alOJIHEHHUsI 3a30pa
MeXKAy HUMH PACIJIABJIEHHBIM NMPHUIIOEM, 00Pa3ylOIIUM MeXaHU4YeCKHil crmai
310... (OK7, I1K1.1, TIK2.3)
A.Ilaiika
b. OT™MbIBKa
B.Mexanunueckuiit MOHTax
I'. DnekTpuyecKknii MOHTaX
Bonpoc 8. J/lokymMeHT, onpeae/silOIIMi TMOJHBIA COCTAB JIEMEHTOB H
CBsi3ed MEKAY HHMH, MCIOJb3YyeMbId MJIA H3Yy4YEeHUS] NPHHUMIA PAdOTHI
u3eaus HasbiBaercs... (OK7, I1K1.1, I1K2.3)
A.Ilpunyunuanvnas cxema
b. Cneuudukarus
B.MoHnTaxHas cxema
I'. IlepeyeHb 31EMEHTOB
Bonpoc 9. HazoBute Temneparypy miaBjenuss MArkux npumnoes. (OK7,
[IK1.1, IIK2.3)

A.Jlo 450° C
10



b. Beiie 450° C
B.450° C
I'. Bce oTBETHI IPABUIIbHBIE
Bomnpoc 10. YUem Hesib3s1 00padaTsIiBaTh xaj10 nasuibuuka? (OK7, T1K1.1,
[1K2.3)
A. HanunvHuxkom
b. [Ipunoem
B.Kanudonsio
I'. HamaTeIpHBIM CIMPTOM
Bomnpoc 11. Ilpunmou, umewomme Ttemmeparypy miasjeHus a0 350
rpaaycoB, otHocsatTcd... (OK7, I1K1.1, [1K2.3)
A.K TBEepABIM PUTIOSM
b. K xuakum npunosm
B. K mazkum npunoam
I'. K Masio-CypbMSHACTBIM IPUTIOAM
Bomnpoc 12. Kakoe momojiHUTeJIbHOEe 000pPYyI0BaHHE HEO0OXOAUMO MPH
noBepxHocTHoM mouTazxke? (OK7, IIK1.1, T1IK2.3)
A.Oceemumenvnasn namna
b.Jlyna c nooseckoii
B.Ilbuie3amuTHbie OYKH
I'. Pe3nHOBBIE ITIEpUaTKU
Bomnpoc 13. Kak usmeHsieTcs TeMmeparypa IUIABJICHHMSl NPHUIIOHA NPHU
yBejmueHnu cogepxxkanmus ceunua? (OK7, I1K1.1, I1K2.3)
A.Temneparypa He U3MEHSETCA U 3aBUCUT OT COJIEPKAHUS 0JIOBA
b. Temneparypa ymeHbI1aeTCA
B. Temnepamypa yeenuuueaemcs
I'. Temnepatypa HE U3BMEHUTCS
Bonpoc 14. 3auem ycranaBauBaercs AbiMoyJaaBiauBareb? (OK7, [TIK1.1,

IK2.3)

A.Y nanenue apiMa nmasyibHUKA ¢ MECTa MTalKH

11



b. Jliia BeHTMISIMK BO3/1yXa
B.OuuncTka niaTel OT IPOAYKTOB MANKU
I'. Yoanenue epeonvix eeuiecme 6vloenaemvix npu naiike
Bomnpoc 15. YUTo u3 HIKenepeuncJIeHHOT0 CO3/1a€eT FJIEeKTPOCTATHYECKHI
3apsa Ha padouem mecte? (OK7, I1K1.1, [1K2.3)
A. Odysb u3 Koxczamenumens
b. OuncTtka miatel METAIMYECKUMHU MTPEAMETAMHU
B.Kano nasnpHuKa
I'. Pe3uHOBBIN KOBpUK
Bompoc 16. Ilpouent coaepkanust oJsioBa - 90 coorBercTrByeT
COKpalleHHOMY Ha3BaHuI0 npumnod... (OK7, I1K1.1, [1K2.3)
A.TTOC-60
b.I10C-18
B.I10C - 40
I.110C-90
Bompoc 17. KakoBo MakcuMajJbHOe BpeMsl CONPHKOCHOBEHUS
NasiJIbHUKA € y3JI0M, moaBepraembiM naiike? (OK7, [1K1.1, T1IK2.3)
A.3 cekynowt
b. 5 cexynn
B.7 cexynn
I'. 10 cexynn
Bonpoc 18. Ykaxkute TeMnepatypy njiaBjieHusi MArkux npumnoes. (OK7,
[IK1.1, I1K2.3)
A.Temneparypa masnenus 10 400°C
b. Temnepamypa nnaenenusn oo 300°C
B. Temneparypa masnenus 1o 200°C
I'. Temnepatypa ot 100°C no 200°C
Bompoc 19. Ilpomosxure yTBep:KIeHHMe: AHTHCTATHYECKHHl OpacJjer
npeaHazHaved ais... (OK7, I[1IK1.1, I1K2.3)

A.3aH_II/ITBI PaaAuOMOHTAXXKHUKA OT CTATUYCCKOT'O SJICKTPHUYCCTBA

12



b. 3anmTel paAMOMOHTaXKHUKA OT yAapa dJIEKTPUIECKUM TOKOM

B.3awumosr nonynpoeoonuxoeelx npubopoe om cmamuueckozo

Jdjiekmpudecmaea

I BaH_II/ITBI nassabHHUKa OT BOBI[CﬁCTBHH CTAaTUYCCKOI'O 3JICKTPUICCTBA

Bonpoc 20. B kaknx eguHunax usMmepsierca cuiaa toka? (OK7, IIKI1.1,

K2.3)

A.Dapan
b. Amnep
B.BonsT

I'. Jlromen

Bompoc 21. Kakoii ¢uiroc 3anpemeHo HCHOJIb30BATHL NPH MOHTAMXKe

paguoxkommnonenToB? (OK7, I1K1.1, ITK2.3)

A.bec KUCIIOTHBIN Ha OCHOBE KaHU(OIU
b. AKTUBHpPOBaHHBIN HA OCHOBE KaHU(OJIU
B. AHTUKOPPO3HOHHBII

I'. Kucnommnuti

Bonpoc 22. IIpomosxure mnpensioxkenue. Ilailka MOHTaKHBIX

coeJlMHeHnH 10/KHA o0ecneyuBaTh... (OK7, I1K1.1, I1K2.3)

A.Haoescnocmp 3j1eKmpuuecko2o KOHmakma
b. BBICOKYIO MEXaHUYECKYIO IPOYHOCTH
B.CrabuibHyr0 IUAIEKTPUYECKYIO TPOHUIIAEMOCTh

['. YcTOM4MBOCTE K KOPPO3UHU

Bonpoc 23. IIpu naiike npoucxoasr ciaenywuue npoueccol (OK7, I1K1.1,

IK2.3)

A. PacTBOpeHrE OCHOBHOI'O METAJIIa
b. XuMmnueckast peakuusi OCHOBHOIO METAJLJIA U PUIIOS

B. /lupghy3us npunosn ¢ ocnosnoit mamepuan

I'. Xumuueckas peakius (aroca U IpUmnost

13



BOHpOC 24. MenHble HAKOHEYHUKH NasiJIbHUKOB INOKPbLIBAIOT TOHKHM

cjl0eM JKejie3a WIM HUKeJs1i ToJmuHOi 40-60 mMxm, a pabouyrw 4acTb

oocayxxuBaiot npunoem IHOC-60 pas... (OK7, [1IK1.1, 11K2.3)

A. Yayuwenua kauecmea naiiku

b. YBenuuenus TerionpoBOJHOCTH

B. YBenmuuenus cpoka ciyx0Obl

I'. 3ammTel OT OKUCIIEHUS

Bonpoc 25. U30bITouHasi TeMnepatypa naika npuBoaut K ... (OK7,

MK1.1, IK2.3)

A.K yBeMUYeHHIO NPOYHOCTHU MASHOTO COETUHEHUS

b. K yBenuueHuto cpoka ciy»KObI Maiiku

B.K ucnpanenuto neheKToB Ha COCEIHUX ManiKax

I'. K ygenuuenuro Xxpynkocmu naaHo2o coeOuHeHus

Ha nposeaenue tecra orBoautcs 45 MuHYT. B mpouecce TecTUpoBaHHUS

CTyZII€HTaM pa3pernaercs

IIOJIb30BATbCA  TECTOBBIM MAaTEpUAIIOM, PYUKOU,

KaJIbKYISITOpOM. MCToib30BaTh B KA4€CTBE KAJIBKYJISITOPA COTOBBIE TEIE(POHBI HE

paspemaercs. Kaxnoe 3ananue ouenuBaercs B 1 0ani. Beck TecT onienuBaetcs B 22

6amna (100%) IlepeBon mToroBoro Oajmia B OLIEHKY OCYIIECTBIISIETCS COTJIACHO

mKaJIC COOTBCTCTBHUA:

IIpoueHT NpaBUIbHBIX
Baubi Ouenka
O0TBETOB
20-22 91% -100% «OTAn4HO»
17-19 75% - 90% «X0opo1I0»
12-16 54% - 74% «Y TOBIIETBOPUTEILHOY
0-11 < 54% «HeynoBi1eTBOpPUTEIBLHO

14



3.2. IlpumepHble BONPOCHI JJds MNOATOTOBKH K 3JK3aMeHY IO
MEKIMCUMIVINHAPHOMY Kypcy TexHosiorus BolnoJiHeHus1 padoT no npodeccun

«MOHTAKHUK PAH0JIEKTPOHHOM annapaTypsbl ¥ NPUOOPOB»

1. Uto monumaetcs noxa nonstueM maiika? (OK7, I1IK1.1, [1K2.3)
. Kakyto naiiky cunrator Huzkoremneparypaoi? (OK7, I1K1.1, TTK2.3)
. [loscaute Haznauenue npunos. (OK7, I1K1.1, I[1K2.3)
. Pactudpyitre mapky npunos I[TOC 61. (OK7, TIK1.1, T1K2.3)

2
3
4
5. [Nosicaute HazHauenue nasmpHOTO (toca. (OK7, T1K1.1, I1K2.3)
6. PacmudpoBats mapky ¢uroca ®KCn. (OK7, I1K1.1, I1K2.3)

7. dns wero ucnonwsdyrores 3anuTtHeie diocsi? (OK7, T1K1.1, T1K2.3)

8. Uto umerot B cBoeM coctaBe aktuBHbIC (piirocki? (OK7, T1K1.1, I1K?2.3)
9

. Uto monumaetcsa moja moHstueM «OtmbiBouHas xkuakocTe»? (OK7, IIKI1.1,
[1K2.3)
10. B TedyeHHHu Kakoro BpPEMEHH HEOOXOAMMO BBHIMIOJHATH OTMBIBKY aKTHBHBIX
¢dmtocoB nociie BoinosiHeHust MoHTaxka? (OK7, 11K1.1, I1K2.3)
11. JInss OTMBIBKM Kakux (hIHOCOB MOYKHO HCIIOJIB30BaTh CIHUPTO-HE(PPACOBYIO
cmech 1:1? (OK7, TIK1.1, TIK2.3)
12. Ha 4em ocHoBaHO aeciicTBHe crimpTo-Hedpacooit cmecu 1:1? (OK7, TIK1.1,
[1K2.3)
13. Uto nmonumaetcs noxa noustuem «Pexum maviku»? (OK7, I1K1.1, T1K2.3)
14. B yem 3akirouaercs MOHTaxHBIN nedekT tuna «Henpomaitn? (OK7, I1K1.1,
[1K2.3)
15. B yem 3akimouaercs MoHTaxHbId Aedekt tuna «Hecmait»? (OK7, T1K1.1,
[1K2.3)
16. B yem 3akirouaercss MOHTaXHbIH nedext tuna «XojgomHas maiika»? (OK7,
[1K1.1, TIK2.3)
17. Hanummre dhopmyny Juisi pacdeTa TeMIepaTypbl MasuIbHOTO CTEpXKHS (Kaia
naspHuka). (OK7, I1K1.1, [1K2.3)

18. Tlosicaute nousarue «Cratuueckoe anekrpudectBo». (OK7, IT1K1.1, T1K2.3)
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19. Kaxkas »snexktpopamnodieMeHTHass ©0a3a YyBCTBUTEIbHA K BO3JEHCTBUIO
cratuueckoro aektpudyectra? (OK7, I1K1.1, 11K2.3)
20. Ha3oBuTe OCHOBHBIE METOABI (DJIIEMEHTHI) 3aIIUTHl OT BO3ICHCTBHSI

cratuueckoro aektpuyectra. (OK7, 11K1.1, T1K2.3)

4 TlpakTHYecKUE 3aHATHS
[IpakTHyeckue 3aHATHS HALEJICHbl HAa CUCTEMATHU3allMI0 W 3aKpEIUICHHE
3HAHMM, MOJYYEHHBIX CTyJaeHTaMu. CrocoOCTBYIOT (h)OPMUPOBAHMIO, PA3BUTHIO U

YCBOCHHUIO OCHOBHBIX KOMHGTGHI_[I/H?I B paMKax ,HaHHOﬁ qu6HOﬁ JAUCHUITIINHEIL.

4.1. Kputepuu OueHKHU NPAKTHYECKUX 3aHATHI

OnHMM U3 YCIOBHM OCBOEHHS Kypca y4eOHOM JUCLMILIUHBI SBISETCS
BBINIOJIHEHHE MTPAKTUYECKHUX 3aJIaHUN.

[Ipy oOueHMBaHUM KayecTBa  BBIIOJHEHUS  MPAKTUUYECKOH  pabOThI

YYHUTBIBACTCA CICAYIOIICC KPUTCPHUHU.

Kon
Ne Onucanue Kkpurepust
KOMII-H
1 | OKO07 | KoppekTHOCTb COXpaHEHUS OKpY’Karouen cpenbl,

pecypcocOepekeHus, 3(PEeKTUBHOCTH JEeWCTBOBUIN B

HPCBBBIqaﬁHBIX CUTyalusax

2 | IIK 1.1 | [IpaBuibHOCTh COOPKH AIEKTPOHHBIX MPHOOPOB M yCTPOMCTB B

COOTBCTCTBHUHU C Tpe6OBaHI/I${MH TEXHUUYECKOM JOKYMCHTAaIIUH

3 | [IK 2.3 | [IpaBuibHOCT, TPOBEACHHUS TEXHUYECKOTO  OOCITY>KWBaHUS
AIIEKTPOHHBIX TNPUOOPOB U YCTPOWCTB B COOTBETCTBUU C

PETIIAaMCHTOM U IIpaBUJIAMU SKCILTyaTalluH
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[Mxana OLICHNBAHMA Ka4CCTBA BBIITOJIHCHUS ITPAKTHYCCKHUX pa60T:

TpeﬁoBaHHﬂ K BBINIOJTHCHHUIO IPAKTHYCCKHUX 3allaHI/Iﬁ

Ouenka

Crynent oOnanaer JOCTaTOYHOU CTEIIEHBIO
CaMOCTOATEJIBHOCTH TIPHU BBINIOJIHEHMM 3afaHuss. OTBeTbl Ha
KOHTPOJIBHBIE BOIPOCHI JIaHbl B JOCTATOYHOW Mepe. PacKpbIThI
OCHOBHBIC IIOJIOKEHUS BOINpocoB. C IOCTAaTOYHOW CTENEHBIO
TOYHOCTHU PACKPBITHI MOHATHS U TEPMUHBL. CTYJEHT B TOCTaTOYHON

CTCIICHHN YBA3BIBACT TCOPUIO U ITPAKTUKY.

«3a4TeHo»

CTyneHT He CIoCOOEH CaMOCTOSITEILHO BBITIOJIHUTD 3aJIaHHE.
He nmaHbl OTBETHI Ha KOHTPOJIbHBIE BOMPOCHL. AOCOJIOTHO HE
PACKpPBITHl MOHATUS M TepMHUHBL. CTYJIEeHT HE CIOCOOEH YBs3aTh

TCOPHUIO U IIPAKTHUKY.

«He

3a4TCHO»

17




4.2 3aganus I NPAKTHYECKUX 3aAHATHI

MUHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUSA PO

CHe:XMHCKUI PU3NKO-TeXHUYeCKHl MHCTUTYT -
¢unman genepanbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO
YUpEeKIEHUS BBICIIETO 00pa3oBaHUS

«HanmMoHa/1pbHBIN MccIeJ0BaTe IbCKUI siepHbIN yHUBepcurer « MDD »
(COTU HUAY MUDN)

TETPAb JJISA HPAKTHUYECKHUX PABOT

MJ/IK.04.01 Texnomnorus BeimoiHEeHUs padoT mo npodeccun "MOHTaKHUK

PaAMOAJIEKTPOHHOM amnmapaTypsl U IpuOOpoB"

CoemunansHocth 11.02.16 «MoOHTaX, TEXHUYECKOE OOCITY)KHMBAHUE U PEMOHT

DJICKTPOHHBIX HDI/I6ODOB u VCTDOfICTB»

rpynna Ne

®.1.0. cryaenTa

r. CHE)XHUHCK

2018
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KoHCTPpYyKTHBHO-TeXHOJIOTHYeCKHEe TpeOOBaHUAA, NpeAbsBJIAseMble K
IJIEKTPHYECKOMY MOHTAXKY

1. Dnexkrpuyeckuii MOHTaX PAAMO3JIEKTPOHHOM anmapaTypbl U INPUOOPOB
JOJDKEH TPOM3BOAUTHCSA B COOTBETCTBHUHM C TpeOOBAHMSAMH, YKA3aHHBIMU Ha
COOPOYHBIX YepTEkKaX, NPUHLUIINAIBHONW 3JIEKTPUUYECKON CXEMeE, B TEXHUYECKON
JOKYMEHTAIUH, a TAKKE B COOTBETCTBUM C YCTAHOBJIEHHBIM 3TaJIOHOM (00pasLom).

2. DIEKTpUYECKUH MOHTaX JOJDKEH 00ecreurMBaTh HOPMAIbHYIO paboTy
anmaparypsl B yCIOBHSX TPSCKHM, BUOpaluy, BaKyyMa, MOBBIIIIEHHON BJIAXXHOCTU
Y BO3/ICHCTBUS MOJOKUTEIBHBIX U OTPULIATEIBHBIX TEMIIEpaTyp, 0OYCIOBIEHHBIX
TpeOOBaHUSMHU COOTBETCTBYIOUIMX TY Ha MOHTUPYEMYIO anmapaTtypy, IpruOop wiu
CUCTEMY.

3. KoHCTpyknmmst ¥  DJEKTPUYECKMH  MOHTaX  PaJAMOICKTPOHHOMU
anmapatypel  JOJDKHbBI ~ oOecreuumBaThb JOCTYH K  OTACIBHBIM  3JIEMEHTaM
JUISL ©X OCMOTPA, POBEPKH U 3aMEHBI.

4. MapKrupOBOYHbIE 3HAKH, HAHECEHHBIE HA IIIACCH U IETAJIN, HE JOJLKHBI (110
BO3MOKHOCTH) 3aKPbIBATHCS MOHTAXKHBIMU ITPOBOJAMH.

5. CeueHrie MOHTaKHBIX MPOBOJIOB HEOOXOAUMO BBIOMPATH B 3aBUCUMOCTH OT
CWJIbBl TOKa, JONMYyCTUMOTO TAaJEHUS HampsDKEHUS U YCIOBHM  paboTh
PaIMOANIEKTPOHHOM — anmaparypbl. MOHTaXHbIEe TPOBOAA  JOJDKHBI  00JadaTh
HEOOXOJIMMBIMU MEXaHUYECKOM M JJIEKTPUYECKOM MpovHOCThI0. B ciydae, eciu
MOHTQXHBIE IIPOBOAA IOABEPraroOTCs BO3IACHCTBHIO NOMEX WM CaMHM MX CO3JAl0T,
MOHT@XX CJIEIyeT TMPOU3BOAUTH HKPAHUPOBAHHBIMU MPOBOJAMH C  HAJEKHO
3a3eMJICHHBIMU OTIETKAMHU.

6. IIpoBosa, mpuMeHsieMbIe IPU MOHTAaXe, HE TOJKHBI UMETh MOBPEKIACHUN
(MpoXOroB, HAAPE30B KU M T.N.), CHIDKAIOUIMX KX MEXAHUYECKYI0 U
AIIEKTPUYECKYIO IPOYHOCT.

7. I'nbkue MOHTa)KHBIE MTPOBOJIA, BHIXOSIINE U3 KTyTa M MPUCOCIUHIEMbIE
NalikoM K AJIEKTPOMOHTA)KHOMY KOHTAaKTy, JIOJDKHBI MMETh 3amac (eciid 3To
OTOBOPEHO B COOpPOYHOM 4YEPTEXKE) MO [JIMHE, O00ECTeUMBAIOIINI OJHY-IBE

nepenaiku (5... 10 MM), KOTOPBIA CO37aeTCA B pe3ybTaTe U3rHOOB MPOBOJOB Y
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MECT MAaeK 3JEKTPOMOHTAaKHOIO KOHTakTa. HapammBaHue mpoOBOJOB CKPYTKOM
WJIA TIAKOW 3amperuaercs.

8. CoepriHEHUE MMPOBOIOB MEX1y COOOM, ITPOBOJIOB C BHIBOJIAMH JIEMEHTOB U
UX BBIBOJIOB MEXAy COOOM HEOOXOJUMO BBINOMHATH TOJBKO € TOMOIIBIO
AIEKTPOMOHTAKHBIX KOHTAKTOB (JIETIECTKOB, 3a)KMMOB, IMEPEXOJHBIX KOJIOJOK U
JIp.).

9. CoenuHeHue JieTajie, pacCTOSTHIE MEXIY KOTOPhIMUA MOXKET W3MEHSTHCS B
MPOLIECCE DKCIUTyaTalliy, a TAKXKE «ILJIABAIOIIMX» KOHTAKTHBIX JIETIECTKOB JOJIKHO
OCYLIECTBIISITHCS TOJIBKO THOKUMH MHOTO>KMJIbHBIMA MOHTQKHBIMU TIPOBOJAAMH.

10. MoHTaxHble MPOBOAA HE JODKHBI KacaThCsl HArpEBAIOLIUXCS JCTAJIEH,
JOIYCTUMBIA  3a30p MeEXIy HHMMH JOJDKEH ObITb HE MeHee S5 MM.
[IpoBola WM  KCYThl, HaxoJsdlIuMecs BOJM3M CHJIBHO  HAarpeBarOIIMXCA
JeTaJeu, TOJDKHbI UMETh YCTOMYHMBYIO TEIUIOU30JISALHUIO.

11. MoHTaxHble MNpPOBOJA, a TaKXE BBIBOJbI HABECHBIX JJIEKTpOpa-
nuossieMeHToB (OPD) B MecTrax malku JOJKHBI MEXAHUYECKHU 3aKpeIUIaThCs.
[Taiika BCTBIK MM BHAXJIECTKY HE JOIYCKAETCA.

12. Coenunenus niuHoi 6osee 30 MM 10JKHBI BBITOTHATHCS H30JUPOBAHHBIM
IpoBOAOM, a MeHee 30 MM — TOJIBIM IPOBOJIOM, 3AKIFOYEHHBIM B H30JIILIMOHHYIO
TpyOKYy.

13. JIst MOHTaXa pagrodICKTPOHHOH armapaTypsl U MPUOOPOB HEOOXOIUMO
IPUMEHATh IPOBOJA, MApKH, CEYEHUS M PacCUBETKAa KOTOPBIX YKa3bIBaIOTCS B
yepTexkax WM cXeMax.

14. MapkupoBKa KOHIIOB MPOBOJOB HE JODKHA OBITh OAMHAKOBOM. Crioco0
MapKUpOBKM yKa3bIBaeTcsi B uepTexkax. [Ipu IBETHOM MapKHUpOBKE Kaxaas
000co0IeHHAs AIIEKTpUYECKast 1eTlb JOJKHA UMETh MIPOBOJIa OAHOTrO 1BeTa. M3omsus
IIPOBOJIOB HE JIOJDKHA UMETh IIOBPEXKICHUI.

15. V371BI 1 OTAENBHBIE 3JIEMEHTBI CXEMBI, KOTOPBIE B MIPOLIECCE SKCIUTyaTaLlUN
HEOOXOAMMO CHUMATh I OCMOTpa U PEryJIUPOBKU, JOKHBI HMETh THOKYIO
MOJIBOJIKY, OOECIIeUNBAIOIIYI0 UX CHATHE 0e3 oTmaiiku npoBoaoB. i 3Toil nemm

MOHT@)XHbIE IIPOBOJA CIENyeT BbIOMpaTh ¢ 3amacoM. Jlyig oOecriedeHus JIErkoro
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HATSDKEHUS IPU CHATHM DJIEMEHTOB U HAJEKHOTO KPEIJIEHHs 3a11ac IPOBOAA JOJLKEH
OBITh CBEPHYT B METIIO U KOJIBLIO

16. Jlna obecrnieueHUss MEXaHUYECKOM MPOYHOCTU M HOPMAJIBHON pabOThI
AIIEKTPUYECKOW CXEMbI OOIlee CEYeHHE KU MPOBOAOB, MPUCOCAMHIEMBIX K
KOHTAKTHBIM JIENIECTKAaM M KOHTAKTaM, HE JOJDKHO IPEBBIIIATh MX HAUMEHBIIETO
CCUCHMS.

17. K omHOMY KOHTaKTHOMY JICTIECTKY JIOJKHO OBITh IIPUTIASHO HE OoJiee Tpex
JKUJI IPOBOJOB.

18. Kaxnpli mpOBOA PEKOMEHAYETCS OTIAEIBbHO KPENUTh B OTBEPCTUU
JIENIECTKA, HE CKPYYMBas €ro C JAPYITMMH IOJAIAMBAEMBIMH ITPOBOJHHUKAMH H
BBIBOJIAMH.

19. MoHTaxHbie TPOBOJA, KaOEIM U KTyThl 3allpeliaeTcsl pacrnojaratb Ha
OCTPBIX KpPOMKax M peOpax Ilacc, y3j10B U npubopos. B ciaydae HeoOxoaumoctu
ClIeyeT MPUHITh MEPBI, MPEIOXPaHIOUINE MPOBOJA OT MOBPEKICHUM (0OMOTKa
JIEHTaMU, pE3UHOBBIE MTPOKIAIKH, BTYJIKA U Ap.).

20. IToaBrKHBIE YaCTH AIEKTPOMEXAaHUYECKUX IPUOOPOB HE JOKHBI KacaThCs
npoBoJ0B. Tpebyemoe MeXIy HHUMH PAcCCTOSIHME OroBapHBAaeTCsi B COOPOUYHBIX
yepTexax U, Kak MpaBujo, JOHKHO ObITh HE MEHBILE 5 MM.

21. Bce mnpucOeIMHEHMsS MOHTAXHBIX IIPOBOJOB K 3aKUMaM JIOJKHBI
oOecreynBaTh HaJEKHBIA AIEKTPUUECKUN KOHTAKT.

22. Tlox onviH 3axcumHblil KOHMAKmM JOTYCKASTCs TOCOSANHATL HEe Oojiee

TPEX MPOBOAOB, IPHYCM BCC IIPOBOJA HOJIKHBI OBITH 3aA€J1aHbl B KabeibHble

HAKOHeYHUKU HC3aBUCUMO OT X JUaMETpa, a CYMMa HUX IOIICPCUHBIX CCUCHHUI HE

JIOJDKHA TIPEBBIILIATH ITONEPEYHOIO CEYEHHs IPOBOJA, OTXOIALIETO OT 3aKUMHOIO
KoHTakTa. [logcoennuseMslil MPOBO JOJDKEH HAACKHO 3AKPEIUIATHCS MEKIY IBYMS
KOHTAKTUPYIOIIMMH IIOBEPXHOCTSAMH, JUISl YETO MEKY FaliKON 1 HAKOHEYHUKOM (MJIN
rOJIOBKOW BUHTa U HAKOHEYHUKOM) YCTaHABIMBAIOT 11aii0y.

23. DOkpaHMpymOIlIas OIUIETKA MOHTaXHBIX NPOBOAOB mHOW 10 100 MM
JOJDKHA COEIMHATBCS € KOpPIyCOM B OJHOW TO4YKE, a JUJIMHOW CBBIIIE

100 MM — B AByX Toukax (Cc 00OMX KOHILIOB). DKpaHUPYIOIIME OIUIETKU
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Ha KOHI[AX, a TaKXK€ BBIBOJBI 3a3€MJICHUS JIOJDKHBI OBITH MOACOEIAWHEHBI TAKHM
00pa3oM, YTOOBI UCKITIOUUTH MPOKOT HU3O0JISILIMU IPOBOJIOB.

JUis yMEHBUIEHUS! B3aMMHOIO BIIMSHHUS LENEd IPU MOHTaXe HCIOJb3YIOT
CIIEAYIOIINE TPUEMBbI: BBIOMPAIOT KpaTyaillliue pacCTOSHUS MEXAY SJIeMEHTaMu
BBICOKOYACTOTHBIX CXEM, YTOOBI JUIMHA MOHTaXHBIX IPOBOJIOB BBICOKOYACTOTHBIX
neneil Opl1a HAaMMEHbIIEH; HE3KPAHUPOBAHHBIE MTPOBO/Ia BBICOKOYACTOTHBIX LENEN
IpU TEPECEUCHUH pacIoyiaraloT moj yriaoMm, omuskum k 90°. Ilpu mapamiensHOM
pPacHoJIOKEHUH TaKUEe MNPOBOJa MAKCHUMAJIbHO YAAJSAIOT APYr OT JApyra WM

PasaAciAOT SKPaHOM.

HAIIMOHAJIBHBIA CTAHJAPT POCCHUIMCKOM ®EJIEPAIIMU
IFOCT P MDK 61192-1-2010 IMMEYATHBIE ¥Y3JIbl TPEBOBAHHUS K
KAYECTBY Yacrs 1 O01mue texHudeckue TpeOOBaHUS

KOHCprKTHBHbIe (l)OpMaTI)I MEYATHBIX Yy3JI0B U IIOCJACA0BATCIBHOCTH

TEXHOJIOITHYC€CKHUX ITPOLHECCOB

Haxeconne Ycranoska Makka
NPUNORHOA NAcTLi KOMMOHEHT3 OnnaaneHHem

Pucynox 1 - Oonocmoponnuii neuammwiii y3ein ¢ NO8epXHOCMHbIM MOHmadicom (IIM)
KOMHOHEHmMOo8 nogepxnocmuozo moumadxca (KIIM). Ilaiika monvko onnasnenuem

T e, el
UL T T L T LT A

Haxecanuo Ycranosxa Oreapxaense Mepesopor Nafixa
RNeA KOMNONBHTA Knen AnaTHI BONHOM NpUnoA
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Pucynox 2 - Oonocmoponnuii newammuwuii y3en. Ilaiika monvko nocpysicenuem

[Ipumevanue - Ecim mocie omnepaunuii rpynmnoBOM MalKd MOTPYKEHUEM WM BOJHOU

IPUIIOST HEOOXOIUMO MPOBOAUTH PYUYHYIO YCTAHOBKY M HAKy KOMIIOHEHTOB C BBIBOAAMH, TO,

BO3MOXHO, MCTANIM3BUPOBAHHBIC CKBO3HBLIC OTBCPCTHUA,

NpeaAHa3HauYCHHBIC [JIA JaHHBIX

KOMIIOHCHTOB, HOTpe6yeTCH IOKPEIBATH JIETKO CHHM&IOIHCP'ICH BaIHPITHOfI MaCKOfI, KOTOpasa

MMPpEaAOXPaHUT JAHHBIC OTBEPCTHUA OT 3alIOJITHCHU A ITPUITOCM.
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Hatiecenie YcraHoska Naiixa MNepesopor Hauecewnwe
NPUNOHKOA NAcTH KOMTOHEHTA ONNABNGHNEM nnaTol KneA
YeraHoska
[aiixa BonHORA KOMROMAHTA Nepesopor OTsepxaerHe Yeravoaka
npHnos B CKBO3HLE NNaThi Knen KOMNOHeHTa
OTBOPCTUA

Pucynox 3 - Jleycmoponnuii neuammuiii y3en ¢ KOMOUHUPOBAHHOU MEXHON02Uel
moumavoica. llatika onnasnenuem u naika nocpysxceHuem Ui 80IHOU NPUNos

FERTTTTINENT \ TGN TITS

Ll L L L Ll L Ll
r———

Hanecenwe Yeranoska Maixa MNepesopor Ocaxnenne
NPUNOAHOR NacTh! ROMNOHEHTOR ORNABNEHWaM nnam NPUNORHON NACTE!
Mafika Ycranoska
sl OnNaBneKueM KOMNOHEHTOB

Pucynox 4 - Jlsycmoponnuii neuamuulii y3ei ¢ KOMOUHUPOBAHHOU MeXHOI02Uel

moumavoica. Ilatika onnasienuem u pyynas naika
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Harecarwe Yeranoexa Oreepxaetie MNepesopor Matika sonHo Hanecerwe
Knes i KOMNOKBKTOR i NpHNos » NNATH i NPUNOA i Knes
Yerawoaka

Maifka sontod ¢ Kounoneia | ] Mepeaopor < Oraepwaenue - Yeranoska
NpUnoA m: NaTH Knes KOMNOHEeNTOB

Pucynoxk 5 - Jleycmoponnuii neuamuulii y3en ¢ KOMOUHUPOBAHHOU MeXHOI02Uell
moumadica. Ilatika monvbko noepysicenuem

KauecTBO nasiHOr0 cOeIUHEHNSI HEe 3AaBUCUT OT KOJIMYeCTBa NPumnos u ¢guiroca, ckopee
HA000POT: U3JIUIIKH NPUNOSA MOTYT CKPBITH Je(eKThl coeJUHEeHUs1, a 00uIue ¢Jiroca
NPUBOAUT K 3arpsA3HEHHI0 MecTa MNalKu. Xopoulee mnasiHoe coeJHHEHHe
XapaKkTepu3yercsi TAKMMH MPU3HAKAMM: NAasiHasi NOBEPXHOCTh [0JLKHA ObITh
CBeTJION OJiecTsilieil WJIM CBETJIO-MATOBOi, 0e3 TEMHBIX NATEH W NMOCTOPOHHHUX
BKJIIOYeHNH, popMa NasiHbIX COeIMHEHUI 10IKHA UMeTh BOTHYThIe rajiTeJIu NPUnos
(0e3 n30bITKA NpuNosn). Yepe3 npumnoi 101KHbI NPOSIBJIAATHCA KOHTYPbI BXOASIIUX B
coelMHeHHE BHIBOJ0OB 3JIEMEHTOB U NIPOBOJIHUKOB
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BHIbl BBICOKOYACTOTHBIX KABEJEHN C DJJIEMEHTAMM PA3JIEJIKA

KoakcuanpHeiii kabenb ¢ KOMOMHUPOBAHHOW BO3JYIIIHO-
m1acTMaccoBo m3omsiuuen. OMHOXWIBHBIM BHYTPEHHUI
MIPOBOJI, BHEUIHS OIJIETKAa M3 MEIHOW MPOBOJIOKH, 3aIUTHOE
mokpeiTre u3 Iutactmaccsl (PK-50).

KoakcuanpHblil kaOenb ¢ OJHOXWIBHBIM BHYTPEHHHUM
MIPOBOJIOM, CO CILJIONIHOM H30JIALMEH, B CBUHIIOBON 000JI0uKe
(PK-4).

KoakcuanpHblli kKabellb ¢ MHOTOXXHIBHBIM BHYTPEHHUM
IIPOBOJIOM, CO CIUIOIIHOM M30Js1uel, 0OpaTHbIM MPOBOJIOM B
BHJIC OIUICTKH W3 MEIHOW IPOBOJIOKH M B OOOJIOYKE W3
mactMaccel miu pesunsl (PK-6, PK-12, PK-20, PK-31, PK-47,
PK-48, PK-49).

KoakcuanbHblii kabenb ¢ OAHOXKHIBHBIM BHYTPEHHHM
HPOBOJIOM, CO CIUIOIIHON H30JIALMEeHd U OOpaTHBbIM MPOBOIOM B
BUJIC OIUICTKH W3 MEIHOW MPOBOJIOKU. BHemiHssi 00onouka u3
wiactmacebl (PK-1. PK-2. PK-3 u PK-19).

KoakcuanpHpiii kabenb CO CIUIOMIHON HM30JSIMed M OOpaTHBIM
MPOBOJIOM B BHUJE JBOWHOW OIUICTKH M3 MEIHOW IPOBOJIOKU
u B oOomouke u3 xnomuatoOymaxknoil mpsiku (PK-44 u PK-
45).

KoakcuanpHblii Kabenb C OJHOXXWIBHBIM BHYTPEHHUM
IPOBOJIOM, CO CIUIOIIHON HM30JISAIMEH W3 PE3WHBI, OIIeTKa
BBINIOJTHEHA W3 MEIHOTO MPOBOJIA, BHEIIHSS 000JI0YKA OTCYTCT-
ByeT (PK-46).

KoakcuaneHbeii Ka0enp ¢ M30IAINER W3 IIACTMAaCCOBBIX
KOJIMMAYKOB C BHYTPEHHUM MHOTOKHJIbHBIM TIPOBOJIOM U
0o0paTHBIM MPOBOJAOM W3 MEIHBIX IIJIOCKUX IMPOBOJIHHKOB

(PKM-15/15).

JIByXnpoBOHBIN Kabenb (IBYX KOAaKCHAJIbHBIN) B 0OIIEM
sKkpaHe u obosouke u3 tuiactmaccel (PJ/I-15 u PJI-16).

JIBYXIIpOBO/HBIN (JIByX KOaKCHaJbHBIN) Kabenb B 000J0YKE W3
IUIacTMacChl WM CBHHLA. BHyTpeHHHME mpoBOAa
MHoroxuibHbie (PJ1-26).

JIByXTIpOBOIHBIN Kabelb U3 CKPYYEHHBIX MPOBOJIOB C
WHIUBUAYAIBHON H30IsIMeH, B 00omouke u3 mactmaccsl (P/[-14
u PJ1-18).

25




JIByXIIpOBOAHBIN Kabenb M3 CKPYYEHHBIX IMPOBOJIOB B JKpaHE,
B obosouke u3 mactmaccel (P-13).

OINNEPALIMOHHASI KAPTA TEXHOJIOT'MYECKOI'O ITPOIIECCA
MAUKHA

OQ0opvVIOBaAHME, HHCTPYMEHTHI, 0CHACTKA

- masabHUK 31cH 40/42 na 36 roct 7219-83
- CTOJI MOHTa)KHBIN

- anekTpooOxkuranka 3 730-04

- cTaHIusA nasibpHas St-20 uMnopTHas

- cTaHlusA nasybHas MBT220 HMMIOPTHaA
- CHCTEMa BH3yaJIbHOTO KOHTPOJIsT Mantis
- Kycauku O0koBbeie TOCT 28037-89

-  HOXHUIBI TOCT7210-75

- JUHEHKa macmrabHas rocT 17435-72
-  HanwibHUK TOCT 1465-80

- orBeptka 7810-0319 roct 17199-88

- KuCTb KPk-6 roct 10597-87

- ckampmenb Ty 64-1-17-72

- muHIer Ty 64-1-37-72

- Opacner

- Tapa

- (opmoBKH

- mpurnoii moc-61 rtoct 21931-76

- TKaHb TOCT 29298-92

- kaHudoab cocHoBast TocT 19113-84

- ¢umoc pren

- MPOMBIBOYHAS KUIKOCTh

1 IHoaroroBka paéoyero Mmecrta

1.1 TMomyuuTs pgeTasv, KOMIUICKTYIOIIHE COTJIACHO crenuukanuu u

cOOPOYHOTO YepTekKa Ha U3TOTOBIIIEMBIN y3e.
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1.2 PasnoxuTe Ha paboueM CTOJie  HMHCTPYMEHTHI M UEpPTeXK Ha
M3TOTOBJISIEMBIN NIEYATHBIN Y3€I1.

1.3 BKIHOYNTBH BBITSDKHYIO BEHTHIIALMIO.

1.4 IToaroToBUTh NasUIbHUK K padOTe, AJIS UETO 3a4YMCTUTH JKajlo NasIibHUKA

HaIllMWJIbBHUKOM JO OBCTAa MCOU, IIPUIAATH pa60qel?1 qaCTu q)OpMy COI'JIACHO 3CKU3Y:

30 - 40

1.5 Bx1roynTh masjibHUK B CETh.
1.6 O6nyauTh pabouyro 4acTh NasIbHUKA, UCTIONB3YsI KAaHU(OIJIb COCHOBYIO U
npurnoi [10C 61.

1.7 Hanets Opacinet jyisi CHATUSI CTATUYECKOTO JICKTPUYECTBRA.

2 TexHoJIoru4ecKuii mpouecc

2.1 CdopmoBarh BBIBOABI  PAAUOIIEMEHTOB B  COOTBETCTBHH  C
BapHaHTaMHU, yKa3aHHBIMH B YEpTE)KE Ha JAaHHYIO IUIaTy. (pOpMOBKa BBHIBOJOB
JI0JKHA OBITH MTPOU3BE/ICHA TaK, YTOOBI HAITUCH Ha HUX TIOCJIe YCTAHOBKH Ha IJIaTy
OBLITN JIETKO YUTACMBI.

2.2 llepen yCTaHOBKOW paaMOdJIEMEHTOB OOE3KUPUTH TOBEPXHOCTH
NEYaTHOM TIJIATHI C ABYX CTOPOH OsI3b10, CMOUYEHHOM MPOMBIBOUYHOM KHIKOCTHIO.

2.3 IlpousBecTy yCTaHOBKY PaaHOdJIEMEHTOB Ha IJIaTy B COOTBETCTBUU C
TpeOOBAHUSIMU YEPTEXKA.

2.3.11lonsipHbIe DJIEMEHTHI YCTAaHOBUTH HA IUIATY B COOTBETCTBUU C
HAaHECEHHOU MapKUPOBKOM;

2.3.2 TpanchopmaTtopbl, MHKPOCXEMBI H T. TI. YyCTaHABIMBATh C
COOJTIOICHUEM PACTIONIOKESHHSI KJTF0Ua, TIOKa3aHHBIM B YEPTEKE,

2.3.3 VYCTaHOBKY M TMaillKy HABECHBIX JJEMEHTOB B HETCPMETUYHOM

UCTIONTHEHNH  (TepeKitouaTesiel, TOJCTPOCUHBIX  BJIEMEHTOB,  ITU(POBBIX
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WHIUKATOPOB U T. T.) MPOHU3BOAUTH MOCJE BBIMOTHEHUS OMEPAIMA TTPOMBIBKH C
MOCTEAYIONIEH OTMBIBKOW MECT MalKKA ¢ TOMOIIBI0O KUCTU WU OSI3b10 CMOYEHHOM
IPOMBIBOYHON KHUIKOCTHIO

2.4  ®mrocoBaTh MeCTa COSMHEHHM CO CTOPOHBI ITANKH.

2.5 [IlpousBectn mailKy BBIBOJIOB  PAJAMO3JIEMEHTOB  MNasIbHUKOM
MOIIIHOCTBIO 25 BT ¢ 4MCTBIM 00s13aTE€IbHBIM 3a3€MJICHHBIM KaJIOM, JJIsl 3TOTO
HE00X0IUMO MEPHOANUECKH OUUIIATH JKajlo OT IPSA3H U Harapa Os3bIo.

2.5.1 HanocuTh Ha ano nasuibHUKa Hebombioe konnyecTBo npumnos [T0C
61, HO mOCTaTOYHOE I CAMOTIIPOU3BOIBHOTO CTEKAHUS.

2.5.2 T1aiiky pagno3JIeMeHTOB, MOHTHPYEMBIX B OTBEPCTHS, TPOU3BOAUTH CO
CTOpPOHBI, OOpPATHOM YCTAaHOBKE KOPITYCOB paanodaeMeHToB. [alika oHOTO 1 TOTO
K€ COEMHEHUS C IBYX CTOPOH HE JIOMYyCKaeTCsl.

2.5.3 Ilpyn mnaiike aMOJOB, CTAOMIMTPOHOB, TPAH3UCTOPOB, MHKPOCXEM
HEOOXOUMO TIPUMEHSATh TEIJIOOTBOJA. BBIBOJBI PaTUOIEMEHTOB 3aKUMATh
TETUIOOTBOJIOM Ha PacCTOSTHUH HE MEHEe 5 MM OT Kopiryca. Pa3zpernraercs B kauecTBe
TEIJI00TBOIA UCTIOIB30BATh IMUHIICT.

2.5.4 Bpewms nmaiiku 0JJTHOTO BBIBOJIA PaIMOdJIEMEHTa O KHA OBITH HE OoJiee
S CEeKyH]I.

2.5.5 [Ipu maiike MuKpocxem, O€3BBIBOAHBIX PaAIUOIIEMEHTOB, JHUOIOB,
CBETOAMOJIOB, CTAOMJIIMTPOHOB BpeMs TMaWKH KaKIOTO BBIBOJA WM KOHTAKTHOM
yacTH (0OKJIaJK1) TOKHA OBITH HE OoJiee 3 CeKyHI.

2.5.6 [Taiiky BBIBOJOB MHKPOCXEM PEKOMEHIYETCs HaYMHATh C BHIBOJIOB
nutanuda. llaliky ocTaldbHBIX BBIBOJIOB pa3pellaeTCs NPOBOAUTH B JHO0OI
MOCJIeI0BATEITLHOCTH.

2.5.7 KoHlIbI TPOBO/IOB, KOTOpBIE MasiOTCd Ha JIEMECTKaX, KOHTaKTax,
BBIBO/IAX PAJMOAIEMEHTOB JIOJKHBI OBITh MEXaHUYECKU 3aKPETICHBI Ha HUX.

2.6 Tlpu HeyHOBJIECTBOPUTEIHHOW MAsIiEMOCTH DJIEMEHTOB IPOU3BECTH
00JTy’>KUBaHHE C TTOMOIIIBIO TAsJIbHUKA.

2.7 OO6pes3aTh BBICTYMAMONIYI0O 4YacTh BBIBOJOB PAJAMOdJIEMEHTOB Ha

pacctositHun 0,5 — 2,5 MM OT IJIATHI C TIOMOIIBIO KyCayeK.
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2.8  Omasatb 00pe3aHHBIC KOHIIBI BEIBOJIOB.
2.9 Ypamute octatku ¢uroca mocine naiku. [IpoMexyTok BpeMeHU Mexay

OIIcpanrsaAMu ranka u IIPOMBIBKA OOJIDKCH OBITH HE Oos1ee 8 Jacos.

MECTa MMaekK MOCie MPOMBIBKU JOKHBI ObITh:

- TJISHIEBBIMHU WJIHM CBETJIO — MAaTOBBIMU;

- TJIAJKUMU;

- 0e3 [op U TPEIIIUH,;

- TeMHBIX MSTEH;

- MHOPOJIHBIX BKJIIOYECHUMH;

- craenos ¢uroca.

dopMa masHBIX COCTUHEHUN JIOKHA OBITH MO BO3MOXHOCTHU CKEJIETHOU C

HEIMPEPHIBHBIMU BOTHYTBIMH TAITENISIMU 110 BCEMY MEPUMETPY MASHOTO IIBa U 0e3

U30bITKA TPUIIOA.

3 TexHuka 0€30MaCHOCTH

3.1 1o Hauana pabOThI IPOBEPUTH UCIIPABHOCTh UHCTPYMEHTA U UCIIPABHOCTh
pPO3€TOK M  BBIKJIKOYATEJIEH, OTCYTCTBHE  OrOJEHHBIX 4YacTel IIHYypOB
ANEKTpOUHCTpYMeHTa. 000 BCEX HEMCHPABHOCTAX MOJOXKUTh MAacTepy M 10 UX
yCTpaHEHHs K paboTe HE MPUCTYMNATh.

3.2 Ilepen HayasioM paOOThI BKIOYUTH IPUTOYHO-BBITSXKHYIO BEHTUIISLIUIO.

3.3 IIpOMBIBOYHYIO >KHUIKOCTb W (DIIIOC XpaHUTh B 3aKpbITOM Tape ¢

ATUKETKOM.
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INPAKTUYECKAS PABOTA Nel (OK7,IIK1.1, I[1K2.3)
I1Io Teme «PadoTa ¢ NasgsJILHUKOM

eanb DﬂﬁOTbI: O3HAKOMJICHHC C ITIPUCMaMHU pa6OTBI C ITIasIJIbBHUKOM H JPYI'UM

nasitJiIbHbIM O6OPYI[OBaHI/IeM IIpH IMOATOTOBKE €TO K pa60Te. Hay‘—II/ITBCH BBIIIOJIHATD
I[CﬁCTBHH IIpu MalKe MasiIbHUKOM. H?)y‘II/ITB TEXHOJIOTHUIO MalKu U JIYKCHHA KaK

OOIIYI0 TEXHOJIOTHUIO MTPOU3BOCTBA PAJIMOAIICKTPOHHON anmaparypsl U IpuOOPOB

3AJAHUE
1. U3yunTh MeTOANYECKHUE OSICHEHUS K padoTe.
2. VI3yuynuTh OCHOBHBIE KPUTEPUHU TIPU BEIOOPE AIEKTPONasIbHUKA. 3.
BHUMAaTENbHO N3YYUTh BBIIAHHBIN BaM IT€YaTHBIN y3€ll:

3aIIMCAaTb HA3BAHUC y3JIa I[@LII/IMaJ'IBHHﬁ HOMCD y3Jia

OHpCIICJII/ITB I'PYIIIIBI 3JICMCHTOB IJI1 MaKu Pa3’IMIHbIMU TUIIAMHU ITAAJIbBHHUKOB.

PGSYHBTaTBI 3aHCCTU B Ta6JII/IHy

Tun nassjibHUKA HOBerHOCTHLIe AJNEKTPOPAAUO0IJIEMEHTDBI

ra30BbIN NAsJILHUK

TepMOBO3YIIHBIN NAsSIBHUK

(masipHBINA PeH)

Manomoniasii nasiasHUK (20-40

BT) ¢ ToHKHM %anoM

TepmonuHIeT

DJIEKTPUYECKHI NAsJIBHUK CO

CIINPAJIbHBIM HAarpeBaTcjicM
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Tun nasgsaLHUKA

IToBepXHOCTHBIE IJIEKTPOPATHOITEMEHTHI

SHCKTpI/I‘{CCKI/Iﬁ IHastJIbHUK C

KCPAaMHUUCCKUM HArpcBaTciIicM

4. ChopmMynupoBaTh BHIBOIBI:
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IHPAKTHYECKASA PABOTA Ne2 (OK7, IIK1.1, I11K2.3)
ITo Teme «Bp10op npunost u ¢guiroca Npy NaKe KOHTAKTHBIX JIENECTKOB,

JIEKTPOPAAHOIIEMEHTOB, MOHTAKHBIX ITPOBO10B»

Ileab padoThl: 03HAKOMJICHHE C OCHOBHBIMU KPUTEPHUSMU TIPU BbIOOPE

IIPUIIOA U (I)JIIOCS,, OBJIAJICHUC ITPAKTHICCKUMHA HABBIKAMHU BBIITOJITHCHUA PA3JIMYHBIX

BU 0B MafiKu 1 JIYXKCHMUA.

3AJAHME
1. U3yuuTh PU3HKO-XMMHUYECKHE OCHOBBI MAKN?

2. BHUMaTenbHO H3YYUTh BBIJIAHHOE 3aJlaHhe (MHAWBUIYaIbHO). 3aIroJHUTH

Ta0IuIy
No OunOKN TEXHOJIOTHHN ITalKHU Tun nedexra
/T
1 HaJIMYue TPELIUH B MMassHOM
IBE
2 HaJIM4YKeE MOpP B MAsTHOM IIBE
3 HECMAa4YMBaHUE MPUIIOEM
ITOBEPXHOCTH AeTajeh

3. Ilepeuncnuth ocHOBHBIE (GYHKIUU (DIIOCYIONMX BEMIECTB  (COTIacHO

WHJIMBUAYAJILHOTO 3aJJaHUS ).
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N3yuuts 'OCT 19 249 — 73 OcHoBHble TUIbI NasiHbix coenunenuit. 'OCT 21
930 — 76 u I'OCT 21 931 — 76 [Ipunou

3amnoIHUTh Ta6J'II/ILIy AJI1 JICTKOILUIABKHX ITPUITOCB (COFJ’I&CHO HHIWUBUIYAJIbHOI'O

3a7aHUs).
Mapka | Temneparypa | Temneparypa OobsaacTh NpUMeHEeHUs
NPUIOS IUIABJICHUSA namkmn

ITaiika KOHTAKTHBIX JICIIECTKOB,
pPa3bEMOB, JIEKTPUUECCKUX

COEIMHUTEIEH.

[Taitka MOHTaXHBIX POBOJIOB.

[lalika KOHTAKTHBIX BBIBOJHBIX
pE3UCTOPOB, KOHJECHCATOPOB,

I/IH,Z[YKTPIBHOCTeﬁ

[Taiika oynpOBOAHUKOBBIX

npuOOpPOB: TUOAO0B, TPAH3UCTOPOB.

[Taiika MOII-Tpan3ucTopoB

[Taiika MOBEpXHOCTHO

MOHTHUPYCMbBIX KOMIIOHCHTOB

I1atika Oe3BBLIBOIHBIX,
YYBCTBUTEIBHBIX K MTEPETPEBY

9JICMCHTOB
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HNPAKTHYECKAS PABOTA Ne3 (OK7, IIK1.1, I1K2.3)

I1o Teme «Ilaiika oriaBJIeHHUEM)

Heﬂb DﬁﬁOTLI: OBJIAACHUC TIPAKTUYCCKUMHU HABBIKAMHW  BBIITOJHCHHA

pa3IMYHBIX BUJIOB MAWKU U JY>KEHHUsI, 3aKpeIIeHUe 3HAHUW OOIlel TEeXHOJOTUU
MPOU3BOJICTBA PAIUOAICKTPOHHOMN armapaTypbl U NPUOOPOB, OCHOBHBIX BHUIOB
COOpPOUYHBIX M MOHTQXHBIX pPadOT U AIEKTPOMOHTAXKHBIX ONEpPALMI, BHIOB M

Ha3HAYCHUA 3JICKTPOMOHTAKHBIX MATCPUAIIOB U CO€I[PIH€HI/IIZ.

3AJIAHUE
1. 3yunTh METOIUYECKHUE TIOSICHEHUS K padoTe.
2. PacipeenuTh METOABI MANKU B 3aBUCUMOCTH OT KOJIMYECTBA OXBAYCHHBIX
AIIEKTPOPATUOIIEMEHTOB B OJIHOM TEXHOJIOTHYECKOM ITMKIIC TMalKh (COIJIacHO

WHIMBUAYAJLHOTO 3aaHNs ).

['pynmoBas narika CenexTrBHas Manka

3.U3yunts snemeHTHyI0 0a3y y3na. 3amucaTh Ha3BaHUE y3Ia

JEeLUMAJIBHBIN HOMED y3i1a

[TogoOpaTh METO MaKK TSl PA3IMYHBIX BUOB JIEKTPOPATMOMOHTAKHBIX

paboT (coriaacHO MHAMBUIYATBLHOTO 3aaHusl), PE3yIbTaThl 3aHECTH B TAOJIUILY:
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BHU/ 3JICKTPOPAAHOMOHTAKHBIX paﬁoT

MeTo/ NalKu

I[CMOHTEDK MHOT'OBBIBOJHOTI'O

QJICKTPOPAAHUOIJICMCHTA

['pynnoBasi maiika OECCBHHIIOBBIM
npunoeM  (IIMpUHA  TEMIIEPaTypHOTO

npoduiisa coctasisieT 25-300C)

BBIpaBHI/IBaHI/Ie HaIlJIBIBOB IIPUIIOA

YcraHoBka MHOI'OBBIBOJAHOI'O

AIIEKTPOPATUOITCMEHTA

[Taitka 4yBCTBUTENBHBIX K MEPETPEBY

3JIEKTPOPATNOIIIEMEHTOB
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IHPAKTHYECKAS PABOTA Ne4 (OK7, IIK1.1, I11K2.3)
ITo Teme «TpeGoBaHMs K rajaTessiM NPHUIIOSI U BBIDABHUBAHUIO KOMIIOHEHTOB

IMOBEPXHOCTHOI'O MOHTAKA»

Heab padorbi: o3nakomsienne ¢ ['OCT P MOK 61192-2-2010 npu

OIIpCACICHUU Tpe6OBaHI/II>'I K TaJITCJIIM IIPHUIIOA W BBIPABHHBAHWIO KOMIIOHCHTOB
MMOBCPXHOCTHOI'O MOHTAKA, OBJAACHUC IIPAKTUUYCCKUMU HABBIKAMHU KOHTPOJIA

Ka49CCTBA YCTAHOBKHU ITOBCPXHOCTHBIX 3JICMCHTOB HaA IICYATHBIC I1JIATHI.

3AJIAHUE
1. Uzyuuts TOCT P MDK 61192-2-2010 Tleuatnsie y3mbl. TpeOoBaHus K
kadecTBY HacTb 2. [I0BEpXHOCTHBIN MOHTAX.
2. CoriacHO MHIMBHIYAJLHOTO 3aJIaHUs, BBITIOJHUTH MOSCHSIONINE 3alUCH K
PUCYHKaM Ui TpeX COCTOSHHUN KadyecTBa HM3TOTOBJCHHS: a) 3aJaHHOC
COCTOSIHHE; D) TOIYCTUMOE COCTOSIHUE; C)HEIOMYCTUMOE COCTOSTHUE.

3. 3ammcaTh Ha3BaHHE Y IENMMaJIbHBIA HOMED y3JIa

N3yunTh TeXHUUECKUE TPEOOBAHUS, IPEICTABICHHBIE HA YEPTEXKE.
OxapakTepHu3ylTe Ka4eCTBO YCTAHOBKM Ha IEYAaTHOM IUIATE€ PaJuO3JIEMEHTOB,

3anonHuTe TabIUILy (COTIACHO MHANBUIYATBLHOTO 3a/1aHus):

Ne | HaumenoBanue | O6o3nauenue | OLEeHUTH N3obpaxkenue

/Tl | paoOdJIeMEHTA | PAIUOdIIEMEHTa | COCTOSIHHE raJiTenu
KauecTBa MIPUTIOS
MOHTaXKa
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IMPAKTHYECKASA PABOTA Ne§5 (OK7, IIK1.1, [1K2.3)
ITo Teme «/lopadoTka U peMOHT»
Lens paboter: o3nakomienue ¢ ['OCT P MOK 61192-1-2010 mnpu
OnpefeneHny TpeOOBaHWK K KadeCTBY MOHTa)Ka KOMIIOHEHTOB, OBJIAJICHUE
MPaKTUYECKUMHU HaBBIKAMM OTPEICIICHUS TOCIE0BATEILHOCTH J0Pa0OTKU U

PCEMOHTA II IICYAaTHBIX Y3JI0B.

3AJAHUE
1. U3yuuts 'OCT P MOK 61192-1-2010 Ileuatnsie y3nbl. TpeboBaHus k
Ka4yeCTBY.
2. CocTaBuTh ONEPALIMOHHYIO KapTy TEXHOJOTHYECKOTO Mpoliecca

BBIITOJIHCHU I[Opa6OTKI/I H PCMOHTA.
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OIIEPAIITMOHHA KAPTA
TEXHOJIOITMYECKOI'O ITPOLIECCA

JIutepa

HopaboTka u peMOHT

Jlucr 1

JIucros |

O6opynoBaHue, TEXHOIOTHYECKast OCHACTKA, Tapa

HanmenoBanue

Obo3HaueHue (Ko)

COopoYHbIe eANHUIIEL, JeTaNH, 0Ty ()abpuKaThl, MaTepHaIILL.

<
[ O6o3HaueHue,
s HaumeHoBanue, MapKa, COPT, pa3Mep U YCIIOBHS ITOCTaBKH.
. I'OCT, TV.
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OIIEPAIITMOHHAA KAPTA

TEXHOJIOTMYECKOI'O ITPOLECCA

HopaboTka 1 peMOHT

Jluct 2

Jluc
TOB

COJEPXAHME INEPEXOJ0B, PABOUYNX IPUEMOB, 9CKH3bI

ITonm. u nara

WuB. Ne y6m.

Bsam. unB. Ne

IToam.

" ara

Wus. Ne mog.

1.TEXHOJJOT MTYECKHUM MMPOILECC.

Nsm.

Jluer | Ne nokym. | Ilomm. | Hara | Pa3paboran

IIpoBepun

39




IHPAKTHYECKAS PABOTA Ne6 (OK7, IIK1.1, I1K2.3)

ITo Teme «MoHTaK MHUKPOCXEM B CKBO3HBLIC OTBEPCTU)

Ileab pa0doTbl: 03HAKOMIICHHE C ONEPALMSAMHU IMOATOTOBKH MHUKPOCXEM K
MOHTaXy, TEXHOJOTMYECKUMH OCOOCHHOCTSIMM YCTAaHOBKM MMKPOCXEM Ha
[IEYaTHYX0 IUIaTy, OBJAJACHUE [PAKTUYECKUMU  HABBIKAMU  COCTABJICHUSA
ONEPALMOHHON KAapPThl TEXHOJIOTUYECKOTO IIPOLECCa MOATOTOBKH MHUKDPOCXEM K

MOHTAXXY U YCTAHOBKH MHUKPOCXCM Ha IICYATHYIO IIJIATY.
3AJAHUE

1. 3amucarb Ha3BaHUE y37a

JlenmMainbHbIi HOMED y371a

2. OHpCIIGJII/ITB THUIIBI KOPIIYCOB MHUKPOCXCM, 3alIOJITHUTH Ta6JIHHy, HCII0JIb3YA

COOPOYHBII YEPTEXK U CIIEHUPUKALINIO

Tun xkopmmyca MUKpPOCXeMbl O0o3Ha4eHNe B IepevYHe 3JIEMEHTOB

3. 3ammcaTh OCHOBHBIEC OTIEpAIllMU MOHTaXa MUKPOCXEM B TaOIHUILY

Tun kopmyca MUKpoOCXeMbl BeinosiHsieMble omepanuy MOHTAXKA
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4. TlepeuucanTs MEPHI IPEIOCTOPOKHOCTU MTPU MOHTAKE MHTErPAJIbHBIX

MHUKPOCXEM:
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