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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN TPOTPAMMBI
AJAIITUPOBAHHOI'O TPO®PECCHOHAJIBHOI'O MOAYJIA

«IIM.08 BpinoJiHeHue padoT MO OAHOH MU HECKOJIBKUM NpodeccusiM padodux,
AOJEKHOCTAM ciayskamux (15707 Oneparop MHKPOCBapKH)»

1.1. Heap u niianHupyemble pe3yJibTaThl 0CBOEHUs NMPOo¢ecCHOHATBHOT0 MOAYJIA

Ilens Monynd: OCBOEHHME OCHOBHOIO BHJAA JEATEIBHOCTU [0 OAHOM WM HECKOJBKUM
npodeccusMm  paboumx, gopKHOCTAM  cayxammx (15707  OmepaTtop MHKPOCBapKH) U
COOTBETCTBYIOIIKE €My O0IIHEe KOMIETCHIIUU U TTPOPECCHOHATBHBIC KOMIICTCHIIHH:

[Ipodeccuonanbuplii  MOAyIb BKJIIOYEH B  BApUAaTUBHYK  YacTh  aJlalTUPOBAHHOM
o0pa3zoBaTeNbHOW TpOrpaMMbl W pa3paboTaH B coOoTBeTCTBHM B cooTrBeTcTBUH ¢ DPI'OC 1o
crenpanbHOCTH 11.02.16 MoHTaX, TEXHHYECKOE 00CTy)KMBAaHUE U PEMOHT 3JICKTPOHHBIX PHOOPOB U

YCTPOMCTB JIJIs1 00YUAIOMINXCS C HAPYIIEHUSMU 3pEHUS.

1.1.

Pesynprartsl

HnannpyeMble pe3yJbTaThbl 0OCBOCHUA HpO(l)e(:CHOHaJILHOFO MOAYJIsA

pe3ysbTaTaMu OCBOEHUS 00pa30BaTeIbHOM IPOTrPaMMBI.

OCBOCHHS MPO(PECCHOHATBHOTO MOJIYJS COOTHOCITCA C IUIAHUPYEMBIMH

B peE3yJbTaTe OCBOCHUA HpOCI)eCCI/IOHaJ'ILHOl"O MOAYJIA 06yqafoumﬁca JOJIKCH:

Kon OK, Ymern 3HaTH Buaners HaBbIKAMH
K

OK.01 pacrno3HaBaTth 3a/1auy aKTyaJIbHbIN -
u/unu npobuemy B po¢eCCUOHATBHBIN 1
poheCCHOHATFHOM W/HIN | COUMAIBHBIA KOHTEKCT, B
COLIMAJIbHOM KOHTEKCTE, KOTOPOM MPUXOAUTCS
aHAJM3UPOBATH U paboTaTh 1 KHUTb
BBIJIETISITH €€ COCTaBHbBIC CTPYKTYypa IJIaHa JUIst
9acTu peleHus 3aaad,
OTIPEIETISATH ITAIIbI AITOPUTMBI BBHITIOTHEHUS
pelIeHus 3a1auu, paboT B
COCTABJIATH IJIaH npodeccuOHATBLHON U
JEWCTBUS, pEATU30BBIBATh | CMEKHBIX 00JIACTAX
COCTaBJICHHBIH IJIaH, OCHOBHBIE HCTOYHHKH
OTpeeNsATh He0OXO0AUMbIE | HH(OPMALIUU U PECYPCHI
pecypcsl JUI peLIeHus 3a7a4d 1/ uiu
BBIABJIATH U () (PekTUBHO | MpoOieM B
UCKaTh WH(HOPMAIIHUIO, npodeccuoHaTbHOM H/UITU
HEOOXOIUMYIO IS COLIMATBHOM KOHTEKCTE
peleHus 3a1a4n 1/ 1iu METOABI paboTHI B
pOoOIEMBI npoeCcCHOHATIHLHON
BJIaJIETh aKTyaJlbHIMU CMEXHBIX chepax
METOAaMHU pabOTHI B MOPSIIOK OLIEHKH
npo¢ecCHOHATILHON U pe3yIbTATOB pEIICHUS
CMEXHBIX cepax 3aja4 npodeccruoHalIbHON
OLIEHUBATh Pe3yJbTaT U JeSITeTbHOCTH
MOCTICIICTBHS CBOMX
JNENUCTBUN
(camMOCTOATENHEHO WITH C
MTOMOIIBI0 HACTABHUKA)

OK.02 ONPENENATh 3a/1a4u JJIs HOMEHKJIaTypa -
MOMCKa HHpOpPMaLIUH, UH(POPMALIMOHHBIX
TUTAHUPOBATh MTPOIIECC HCTOYHHUKOB,




TTOMCKa, BEIOUPATH
HE0OXOTUMBIC UCTOYHUKHU
nHpopmarun

BBIIEISATh HAN0O0IEE
3HaYMMOE B IIEPECUHE
uHpopManuy,
CTPYKTYPHUPOBATh
MOJTy9aeMyt0o
nHpopManuo, ohGopMIITh
pE3yJIbTAThI MOMCKA
OLICHUBATh MPAKTUYCCKYIO
3HAYUMOCTb PE3yJIbTATOB
MOMCKA

MIPUMEHSITH CPEJICTBA
WH(POPMAIIMOHHBIX
TEXHOJIOTU JUJISl PELICHHUS
poeCCHOHATILHBIX 3314
HCIIOJIb30BaTh
COBPEMEHHOE
MIPOrPaMMHOE
obecrieueHue B
npodeccnoHaTBEHOM

TS TEITbHOCTH
HCIIOJIb30BATh PA3IMYHBIC
U POBBIC CPEACTBA JIJIS
pelIeHus
npoheCCHOHATILHBIX 3314

MIPUMEHSIEMBIX B
npodecCHoHATBLHOM
JeSITEIIbHOCTH

MIPUEMBI
CTPYKTYpUPOBAHHUS
uHpopManun

dbopmat opopmieHuUs
pe3yIbTaTOB MOKCKA
uHpopmaruu
COBpPEMEHHBIE CPEACTBA U
yCTpoiicTBa
uHpOpMaTH3aLNH,
MOPSAIOK UX IPUMEHEHUS
u

MPOrpaMMHOE
oOecrieueHue B
npodeccuoHanbHOM
JEeSITETLHOCTH, B TOM
qrcie HugppoBbie
cpezacTBa

OK.05 IpPaMOTHO U3JIaraTh CBOM | IpaBuiia 0POPMIICHHUS -
MBICJTH B 0(DOPMITATH JIOKYMEHTOB
JOKYMEHTHI 110 IIpaBHJIa IOCTPOCHUS
npodeCcCuOHABHON YCTHBIX COOOIICHHIA
TEeMaTHKE Ha 0COOEHHOCTH
rOCy/IapCTBEHHOM SI3bIKE COIIMAIIBHOTO U
MIPOSIBIIATH TOJIEPAHTHOCTh | KYJBTYpPHOTO KOHTEKCTA
B paboueM KOJJIEKTHUBE
TIK.8.1 [TponsBoauTh Texauueckue TpedoBanus, | [IpoBeneHus

TEPMOKOMITPECCUPOBAHHE
BBIBOJIOB Ha YCTaHOBKaX
TEPMOKOMITIPECCHH;
[IponsBoauTs
COBMEIIICHUE BHIBOJIOB C
KOHTAKTHBIMH
TJTOIAIKAMH BETMYUHON
6omnee 100 mxm2 ¢
TOYHOCTBIO COBMEIICHUS
6onee 0,01 mmM;
BhITIONHATE pa3BOJAKY
BBIBOJIOB TPAH3WCTOPOB U
JTUOJTHBIX OJIOKOB
HECJIOKHBIX MHKPOCXEM

MpEeAbSIBISIEMBIE K y3/1aM U
JeTansIM, OIJICKAIIIM
CBapKe;

OCHOBHBIE 3aKOHBI
ANEKTPO- U PATUOTEXHUKH;
Ha3naueHnne MHEpTHBIX
ra3oB U APYTrUX 3alIUTHBIX
Cpel B IPOLECCE CBApKU;
Haznauenwue
BJIArOIIOTJIOTHUTEINCH,
XHMHYECKHE CBOMCTBA.
OCHOBHBIC CBOIMCTBA
KUJKOCTH, TPUMEHSEMOI
BpHY KOHTPOJIC TEIH
BAaKyYMHO-KHJIKOCTHBIM
METOIOM;

Hasnauenue, yCcTponcTBO,
MPUHIMN JEHCTBUS,

3JEKTPOCBApKHU U
XOJIOHOW CBAPKH
CJIOKHBIX JIeTajleil 1 y3JI0B
TIOTYTIPOBOTHHUKOBBIX
npubopoB;

[IpuBapuBanus
KOHTaKTHOU MPY>KUHBI K
JIepKATENIO;

Brimonnenus
TEPMOKOMITPECCUPOBAHMS
BBIBOJIOB K TPaH3UCTOPAM,
IHOIaM,
MOJTYTTPOBOTHUKOBBIM
MHKPOCXEMaM C
KOHTaKTHBEIMH
mwromaakamMu ot 60 o 100
MKMZ2 TOYHOCTh
COBMEIIEHUS BEIBOJIOB C




NpaBUJiIa SKCILUTyaTaluu
(hOpBaKyMHBIX HACOCOB

KOHTaKTHBIMU
IUIOIIAAKaMHU HE MEHEE
0,02—0,01 MmMm.;
BrinosiHeHus pa3BoAKy U
CBapKH I10]] MUKPOCKOTIOM
BBIBOJIOB TPAH3UCTOPOB U
JTHUOJHBIX OJIOKOB
CJIOKHBIX MUKPOCXEM MIPU
HACBIIIECHUH MHUKPOCXEMBI
AKTUBHBIMH 3JIEMCHTAMH
OT 5 10 8 U KOJIMYECTBE
MecT cBapku ot 13 o 24
Touek 1ma 1 cM2;
[IpousBenenus 3arpys3Ku u
BBITPY3KH
TEPMETU3UPYEMBIX
neTanei u3 pabodeit
Kamepbl
ANEKTPOHHOIYYEBOM
YCTaHOBKU;
OcymiecTBieHUs
MOATOTOBKU KaMephbl U
MPUCTIOCOOICHUH K
pabore;

[Tonyuenus B paboueit
KaMmepe BaKyyMma He HIKE
10-4 MM. pT. CT.

[1K.8.2

IIpon3BoauTh CBapKy
OTJIETIbHBIX JIeTajel u
y3JI0B
MOJIYTIPOBOHUKOBBIX
prOOpPOB Ha CTaHKE
TOYEYHON IEKTPOCBAPKHU
U aBTOMATE;
IIpousBoauts
MHOTOKPaTHYIO TOUEUHYIO
CBapKy IIpH HACHIIIEHUN
CXeMaMu,
TPaH3UCTOPHBIMU U
IUOIHBIMU OJI0KamMu 10 4-
X 2JIEMEHTOB U
KOJIMYECTBE MECT
cBapku—a0 12 toyek Ha |
cM2;

IIpoBepsaTh KauecTBO
CBapHOI'0 COEMHEHUS
BaKyyMHO-XHIKOCTHBIM
METOJIOM

VYCeTpoiCcTBO M IpaBuiIa
JKCILTyaTaluy CTAaHKOB
TOYEYHOH AIEKTPOCBAPKH,
aBTOMATOB U
II0JIyaBTOMAaTOB
JJIEKTPOCBAPKH;
[TpuHMn paboThl CTAHKOB
JJIEKTPOCBAPKHU U
XOJIOIHOW CBapKH,
YCTaHOBOK
TEPMOKOMHUPECCUU U
YCTaHOBOK
ANEKTPOHHOIYYEBON
CBapKy;

IIpuembl MOHTaXxa y3710B
npuOOpPOB IJIsl CBAPKU;
OCHOBHBIE CBEJICHHUSI 110
CBapKe;

Bunnl 1 HasHaueHUe
CBApOYHBIX COCIUHEHHUI;
MapKH CBApUBAEMBIX
METaJlIOB;

MeTtonas! TpoBEpKHU
T€PMETUYHOCTU CBAPHBIX
COeTUHEHNN

Caapku kopiyca
MHUKPOCXEM Ha
OTJIQ)KEHHBIX YCTaHOBKaX
3JIEKTPOHHOIYYEeBOM
CBapKu (TemMiieparypa,
BpeMs BBIJIEPKKHU, BpeMs
TEIJIOBOTO UMITYJIbCA);
Ocy1iecTBieHUsT KOHTPOJIS
Ka4yecTBa CBapKH;
IIpoussenenus
COeIMHEHMS feTajieil u
y3J10B
MOJTYTIPOBOTHUKOBBIX
npuOOpOB MyTeM
AIIEKTPOCBAPKH U
XOJIO/THOM CBapKH ¢
IPUMEHEHHEM
BJIaronorjaoTUTeNeH.
OOpe3ku 1 pUXTOBAHUS
BBIBOZIOB IIOCJIE€ CBAPKH C
BBIJICPKKOW paanyca
3aKpyTJIEHUS




2. CTPYKTYPA U COAEPKAHUE ITPOPECCHOHAJIBHOI'O MOAYJIA

2.1. Tpy10eMKOCTb OCBOEHUS MOAYJS

B 1.4. B popme

HaumeHoBaHMe COCTABHBIX YacTeH MOYJIsA O0nbem B yacax NMPaKTHYECKOMH
MOAr0TOBKH
Y4eOHbIe 3aHATHS 36 22
Kypcogas pabota (mpoekr) - -
CamocTosiTenpHas paboTa 2 -
[IpakTuka, B T.4.: 216 216
yueOHast 72 72
MIPOM3BOICTBEHHAS 144 144
[TpomexxyTouHasi aTTecTalus, B TOM YHCIIE: 12
MJIK 06.01 B popme 3k3ameHa
[1IT 06 B popme /13
[IM 06 5K3aMeH 110 MOAYIIO 12
Bcero 266 238
2.2. CtpykTypa npodeccHoHAIbHOT0 MOAYJIA
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IIK 8.1, | Pasmen 1. TexHomorus 38 22 38 36 - 2
IIK 8.2, | Bemosnnenus pabor
OK 01,
OK 02, | Yuebnas npaktuka 72 72 72
OK.05
IIpon3BoacTBeHHAS IPAKTHKA 144 | 144 144
IIpomexxyTouHast aTTecTanus 12 12
Bceero: 266 238 38 36 - 2 12 72 144




2.2. TemaTn4eckuii IJIaH U cofiep:kaHue npogeccnoHaabHOro moayJs (IIM)

Koasbt
Oo0beM, ak. 4. / ! N
KOMIIeTeHIIHiA,
B TOM 4YHcJIe
¢opmupoBanuio
HaumeHoBaHue pa3ienoB . B dopme
Copaepxxanue y4e0HOro MaTepuaJia, NPAKTHYECKUX M JIa00PATOPHBIX 3aHATHI . KOTOPBIX
U TeM NMPAKTHYECKOI
Cnoco0cTByeT
MOJATOTOBKH,
3J1eMeHT
aK. 4.
MPOrpaMMbl
1 2 3 4
Pa3nen 1. TexHo10rusi BoINOJHEHHST PadoT 38/22
MJK 08.01. TexnoJiorusi BbinoJiHeHust padot no npogeccun 15707 Oneparop MEKPOCBapKH 38/22
Tema 1.1. Conepxanue 2/0
OCHOBBI 2J1EKTPOHHO- Bgenenue. 2 IIK 8.1, TIK 8.2
BaKYYMHOﬁ TUT'HEeHbI HpOI/ISBOI[CTBO MOJIYIIPOBOAHUKOBBIX HpI/I60p0B " UHTCTPAJIbHBIX MUKPOCXEM, OK 01, OK 02,
IIEPCIIEKTUBBI €TI0 PAa3BUTHS. OK 05

HaznexxHoCTh U JOATOBEYHOCTH MOTYNPOBOJHUKOBBIX MPUOOPOB U
MHTETpaNbHBIX MUKPOCXeM. POl CBapOYHBIX ONepaliii B yBEINYCHUH HACKHOCTH
MOJTYTIPOBOTHUKOBBIX TTPUOOPOB U MHTETPATLHBIX MUKPOCXEM.

O3HakoMiIeHHE O0YJArOIINXCS ¢ KBATU(UKAITMOHHBIMUA XapaKTePUCTUKAMHU
ornepaTropa MUKPOCBapKHU.

®DakTOophl YCIOBHI NMPon3BoACcTBA. OnpeeneHne NOHITHN «TeXHOIOTHYecKast
cpena, MUKpokiaumar». [lapameTpsl, XapakTepu3yrolue TEXHOJIOTHYECKYIO Cpeay:
3aMbUIEHHOCTh: TEMIIEpaTypa, BIaXKHOCTb, TA30BbII COCTAB U MOJBUKHOCTh
BO3/lyXa, YUCTOTA MPUMEHIEMBIX B IPOU3BOJICTBE MATEPHATIOB.

Knaccudukanus nomeeHui moxynpoBOAHUKOBOTO pon3BocTBa. Kimacchl
YUCTOTHI BO3IYIIHOW cpeabl. Kiaccel Temneparypsl BO3aynIHoM cpesl. Kitaccht
BJIQYXHOCTH BO3/YIIHOM cpenibl. MeponpusTusi, o0ecreynBaroIime Tpedyembie
rapameTpbl TEXHOJIOTUUECKOTO MUKpOKINMaTa. TpeboBaHUS K YCIOBUSIM
SKCIUTyaTalluy YUCTHIX IPOU3BOJACTBEHHBIX TOMEIICHUH. Y CIIOBUS XpaHEHUS U
TPaHCIOPTUPOBAHUS U3/IETUN U .MaTEPHUAIIOB MOIYIIPOBOIHUKOBOTO IIPOU3BOICTBA.
TpebGoBanus kK mepcoHamy, paboTaIIEMy B YUCTHIX TPOU3BOICTBEHHBIX
nomenieHus1x. Kinaccudukarus TEXHOTOTHYECKUX OTIEPAIM U3TOTOBICHUS
MHTETPAIbHBIX MUKPOCXEM 0 KJIacCaM YUCTOThI. MeTOIbl KOHTPOJIS TapaMeTPOB
TEXHOJIOTHYECKOT0 MUKPOKJIMMATA.




B ToM 4nciie NpaKTHYeCKUX 3aHATHH M 1a00paTOpHBIX padoT

Ipaxmuueckas paboma

Tema 1.2. OcHOBBI
(puzuxku
MOJIYIIPOBOJHUKOBBIX
npudopoB

Conep:kanue

10/4

MarepuanoseneHue.

[TosrynpoBOIHUKOBBIE MaTE€pHalIbl: FEpMaHUM, KPEMHUMN, coequHeHMs BUa AsBs,
A2Bs, uX cBoiicTBA W mMoOJiydeHHE. METOJbl OYUCTKH MOJYNPOBOJHUKOBBIX
MarepuanioB. MaTepuanbl, TpUMEHsIEMbIE JUIsl JIETUPOBAHUS TTOJTYIIPOBOJHUKOB, UX
(U3NKO-XMUMHYECKUE CBOMCTBA.

[IpoBOIHUKOBBIE MaTrepuabl, MIPUMEHSIEMbIE B MIPOU3BOJICTBE
MOJIYTIPOBOTHUKOBBIX TPUOOPOB K MUKpOCXeM. Meb U ee CIIaBbl, aTFOMUHUHN U €ro
CIUIaBbI, cepeOdpo, 30JI0TO, TUIATMHA M JAp., UX (PU3HKO-XMMHYECKHE CBOMCTBA
TyromnnaBkue MeTaIbl U CIUIaBbI, UX (PU3HKO-XUMUYECKHE CBOMCTBA U IPUMEHEHHE.

Marepuansl i KOHCTPYKTHBHOTO OQOpPMIICHHS TpUOOpOB (KOBap, HUKEIb,
WHBAp | Jp ), BX GU3UKO-XUMHUYECKHE CBOMCTBA U IPHUMEHCHUE.

Martepuansl ¢ OOJBIIUM YyJIETbHBIM COMPOTUBJICHHEM (MaHTaHWUH, KOHCTaHTAaH,
HUXPOM H JIp.), UX COCTaB, CBOMCTBA U IPUMEHEHHUH.

Huonextpuueckue  marepuanbl.  OCHOBHBIE — CBOMCTBA  JIUAJIEKTPUKOB.
DnEeKTPONPOBOAHOCTh AUAIEKTPUKOB. [Ipo0O0oii TU3IEKTPUKOB.

Crexno. Ha3HaueHue cCTe€koJl B MOJYNPOBOJAHMUKOBOM  IPOU3BOJCTBE.
Knaccudukanms crexon . Kepamuka. OCHOBHBIC THITBI KEPAMUKH, TPUMEHSIEMON B
MOJIYIIPOBOTHUKOBOM MPOU3BOJICTBE

JMdIeKTpUKYU Ha OCHOBE MOJUMEPHBIX MAaTEPHAJIOB, UX CBOMCTBA U MPUMEHEHHE.

[Tpunou u ¢uirockl, X COCTaB U CBOKCTBA.

["a3b1, mpuMeHsieMbIE J1s TPOBEACHUS CBAPOYHBIX NMPOIIECCOB U MPOLECCOB MANKU
(Bomopo, a30T, aproH W Jp.), UX Ha3HauYeHHE U (DU3MKO-XUMHUYECKHE CBOWCTBA.
CriocoObl OYHCTKH Ta30B.

Marepuanbl, HCHOIb3yeMble B KadeCTBE BJIArOTOTJIOTUTENIEH, HMX CBOMCTBA.
Ha3znadeHue BIaromnorioTUTENICH.

Kunkoctu, mpuMeHseMble JUIsi KOHTPOJS TePMETUYHOCTH MPUOOPOB BaKyyMHO-
XKUJKOCTHBIM METOJIOM: KEPOCHH, YauT-COUPHUT; KOMIIPECCUOHHO-TEPMUYECKUM:
CHJIMKOHOBOE MacJj0 | JIp., UX (hM3UKO-XHUMHYCCKHE CBONCTBA.

IIK 8.1, IIK 8.2
OK 01, OK 02,
OK 05

Kpucrannuueckass cTpykTypa TepMaHMsT M KPEMHHsA. ODHEPreTUUYECKHUE 30HBI
KpUCTaJIJIa. DJIEKTPOIPOBOJHOCTD IMOJIYIPOBOJHUKOB. J[OHOpHBIE U aKLIENTOPHBIE
IIPUMECH. 3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH IOIYIIPOBOAHUKOB OT TEMIIEPATYPHI U
KOHIEHTpaluu mnpumeceil. @u3nyeckre MpoLecchl, MPOUCXOJALINE Ma TPaHUIIE
KOHTaKTa METaJUI-IIOJyIPOBOAHHUK.

ONEKTPOHHO-/IBIPOYHBIN NEPEXOA—OCHOBHOM 3JEMEHT IOJIyIPOBOJAHUKOBBIX

IIK 8.1, IIK 8.2
OK 01, OK 02,
OK 05




npubopos. OOpaszoBanue p-n nepexona. IIpoxoxaeHue Toka depen P-N mepexon.
Bosnbr-amrnepHas XapakTEpUCTHKA 3JIEKTPOHHO-ABIPOYHOIO Iepexoja. SIBieHue
po0osi AIIEKTPOHHO-ABIPOYHOro mnepexoxa. Emkoctes p-n mepexoma. Merojsl
CO3JIaHMs BBIIPAMIISIIOIIUX M OMMYECKMX KOHTakTOB. OCOOEHHOCTH CO3IAaHUsA
OMMYECKUX KOHTAKTOB K Pa3JIMYHBIM I1OJIYIIPOBOJHUKAM.

OCHOBHBIE THIIBI -[IOJYTIPOBOIHUKOBBIX MPHOOPOB, MX KOHCTPYKLUHU U 001aCTh
IIPUMEHEHHS.

[TonynpoBoiHUKOBBIE AMOABI, WX Kiaccuukanus. KOHCTpyKuus U OCHOBHBIE
IapaMeTpsl IOJYNPOBOJHUKOBBIX IUOAO0B. IIpuMeHeHME MOJIyIpPOBOIHUKOBBIX
JTUOJ0B.

Tpan3ucTopsl, kiaccuukanus TPaH3UCTOPOB. Y CTPOHCTBO M MPUHIUI PabOTHI
Tpansucropa. IlapameTrpsl M XapakTEpUCTHKM TpaH3UCTOpOB. [IpumeHeHue
TPaH3UCTOPOB.

OcobeHHOCTH pabOTHI M IPUMEHEHHE TUPUCTOPOB. OMTOIIEKTPOHHBIE TPUOOPHI;
uX Kiaccu(ukanus, Ha3HAYCHUE, IPUHINT paOOTHI U IPUMEHEHHE.

Jlazeper. Tumer mazepoB. IlpuHmmm paboTel W TPUMEHEHHE JIa3epOB B
IIPOU3BO/ICTBE MOJIYIIPOBOAHUKOBBIX PUOOPOB U HHTETPATbHBIX MUKPOCXEM.

OCHOBHBIE CBEJICHHSI O MOHOJIUTHBIX U THOPUAHBIX HHTETPAJIbHBIX MUKPOCXEMaX.
[Ipenmy1iecTBa MOHOJUTHBIX HHTETPAIBHBIX MUKPOCXEM 110 CPABHEHMIO CO CXEMOU
13 JUCKPETHBIX 3JEMEHTOB. THIIBI MHTETPAIbHBIX MUKPOCXEM, UX KOHCTPYKLUU U
OCHOBHBIE YIEKTpUUYECKUE napaMeTpsbl. [IpumeneHre HHTerpaabHbIX MUKPOCXEM.

B ToM Ynciie NpaKTHYECKUX 3aHATHH M 1a00paTOpPHBIX padoT 4

IIpakmuyeckas paboma 1. «Kpucramindeckas CTpyKTypa repMaHus U KPEMHUSL. 1

OHepreTu4ecKre 30HbI KPUCTAILIIAY.

IIpakmuyeckas paboma 2. «OcoOeHHOCTH pabOThl U IPUMEHEHNE TUPUCTOPOB. 1

OnrosnekTpoHHbIE PUOOPHI; UX KiaccuduKalus, Ha3HaYeHNe, IPUHLIUI paboThl U

IPUMEHEHHEY.

Ipaxmuueckas paboma 3. «Jlazepsl. Tunsl nazepos. [Ipunuumn paboTs! 1 1

IIPUMEHEHHE JIa3epOB B MPOU3BOJICTBE MOTYTIPOBOAHUKOBBIX TPHOOPOB U

MHTETPAJIbHBIX MUKPOCXEM).

Ipaxmuueckas paboma 4. « TUNbl HHTETPATBHBIX MUKPOCXEM, UX KOHCTPYKLIMU U 1

OCHOBHBI€ IEKTPUUYECKUE MTAPAMETPHI.
Tema 1.3. Texnosorusa | Conep:kaHue 3/1
IPOU3BOJICTBA Mexannueckas oOpaboTka MOJIYIIPOBOJHUKOBEIX MaTepHaJIoB. 2 IIK 8.1, IIK 8.2
N0JYNPOBOAHUKOBLIX | KpHcraiorpapuyeckas OpUEHTALHs IOJIYIPOBOJHUKOBBIX CIUTKOB. CrocoObl OK 01, OK 02,
npuGopos u pe3Kd  TOJNYNPOBOAHMKOBBIX ~ MaTepuanoB.  lInudoBka u  monmpoBka OK 05

MOJIyIIPOBOTHUKOBBIX ~ MaTepuanoB. TpeOoBaHUS K KaueCTBY IOBEPXHOCTH
MTOJTYTIPOBOTHUKOBBIX MAaT€PHAJIOB IOCIE MEXAaHHUECKOM 00pabOTKH.




HHTErPajbHbIX
MHKpPOCXeM

XuMHUECcKas ¥ 3JIEKTPOXUMHUECKasi 00paboTKa MOIypoOBOIHUKOB. Pu3nueckue
OCHOBBbI Tponecca TpaBiaeHus. CrnocoObl TpaBiIeHUS TE€pMaHUS U KPEMHUS.
OnexkTpoxumuyeckas o0pabOTKa MOBEPXHOCTH MOIYHPOBOJHHUKOB. OcaxaeHue
raJIbBAHUYECKUX ITOKPBITUH.

@oronutorpadgusi B MPOU3BOACTBE IOJIYHPOBOJHHKOBBEIX HPUOOPOB U
UHTETpalbHBIX ~ MHMKpocxeM.  @DU3HKO-XMMMYECKas  CYyIIHOCTb  IIpoliecca
¢doromurorpadun. CriocoOb! H3rOTOBICHUS (POTOMIA0TOHOB.

Onurakcusd. (OCHOBHBIE 3aKOHOMEPHOCTH  DIHUTAKCHUAIBHOTO  OCAXKICHHS.
CyIIHOCTh pa3IMYHBIX METONOB OHNUTAKCUM. PU3HUYEeCKHe OCHOBBI IIpolecca
muddys3un. OcHoBHBIe 3akoHbl aup¢dy3un. TexHuka NpoBEAEHHUS Ipolecca
Qg Qy3un B IIIaHAPHON TEXHOJIOTHH.

Nonnas ummiantanus. Gusnka npouecca U NpUHLIUI JEHCTBUS HOHHO-JTy4€BbIX
ucnapureneii. OCHOBHbIE HAINPaBICHMs NPUMEHEHHS HMOHHOW MMIUIAHTAlUU B
MIOJIyIIPOBOIHUKOBOM IIPOM3BOJICTBE.

Konpaencanus B Bakyyme. @uU3nko-XxuMUuecKast CyIHOCTb IIPOLIECCOB UCIIAPEHUS
U KOoHJAeHcanmuu B Bakyyme. CrocoObl IMOJSyYeHHs TOHKHX IJICHOK B BaKyyMe.
Cozanne OMUYECKMX KOHTaKTOB.

MeTobl 3aIIUThI TOBEPXHOCTH P-N mepexoaoB. OCHOBHBIE CBEJCHUS U3 PU3UKU
MIOBEPXHOCTU P-H Nepexojia. BiusiHue cocTosHNS MOBEPXHOCTU Ha 3JIEKTPUUECKUE
XapaKTePUCTHKHU P-N mepexoaoB. XapaKTEpUCTUKA METO/0B 3alUThl IOBEPXHOCTU
p-N epexonos.

CriocoObl  cOOpKM M TrepMeTH3allud  MOJYMPOBOJHUKOBBIX NPUOOPOB U
MHTErpalbHBIX MHUKpOCcXeM. VcnblTaHUS MOJIYNPOBOJHUKOBBIX MPUOOPOB H
MUKpocXeM. MapKkupoBka ¥ yNakoBKa U3JENMA  MOJIYNPOBOJHUKOBOTO
IIPOU3BOJICTBA.

TexHonornyeckud BbIXOA TOAHBIX H3Aeaud. @DakTophl, BIMAKOLIME Ha
TE€XHOJIOTUYECKHUH BBIXOJ.

BinusHue kadecTBa CBapHOTO COEIMHEHUS JeTajel Ha paboTy u3aenui
MOJIyIIPOBOIHUKOBOT'O ITPOM3BOJICTBA. MekonepalnoHHbIe CPOKH XpaHEHHUsI IeTanen
1 cOOPOYHBIX €MHHULI, UX BIUSHUE HA KAYECTBO U3JENUil.

TexHonornueckas THrueHa Mporu3BOACTBA. BUbI 3arpsA3HEHNI TEXHOJIOTHYECKUX
cpen. Mcrounuku 3arpsi3HeHnd. TexHoJIorndecKkass JUCHUIIIIMHA Ha IPOM3BOJICTBE.
[IprurHBI HapyILIEHUH TEXHOJIOTHYECKOTO MpoLecca.

[TpoOnembl  3arpsi3HEHUS OKpY)KalOLIeH cpeabl B MOJYNIPOBOIHUKOBOM
IIPOU3BOJICTBE. Mephl, IPUMEHSEMBIE 110 €T0 YMEHBUICHHUIO.

B ToM unciie npakTHYECKUX 3AHATHI U JJa00PaTOPHBIX padoT

Ilpakmuueckas paboma 5. «CiocoObI COOPKHU ¥ Te€PMETU3ATNHT
MOJIYIIPOBOTHUKOBBIX MIPHOOPOB U MHTETPALHBIX MUKpocxeM. VcnbITanus
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MOJTYTIPOBOIHUKOBBIX MTPHUOOPOB U MUKpOCXeM. MapKUpOBKa U yIIaKOBKa M3AEIIHIMA
IIOJIYIIPOBOJAHUKOBOTO IIPOU3BOACTBAY.

Tema 1.4.
CaapouHoe
o0opyaoBaHue.
KOHTPOJIbHO-
U3MepHuTebHbIe
npuodopsI

Conep:kanue

8/7

OcHOBHBIE ~ y3/IBI  YCTAHOBKM  JUIsl  TEPMOKOMIIDECCHOHHOM  CBapKH.
KoHcTpyKTHBHBIE 0COOEHHOCTH pabouuX (IIPEIMETHBIX) CTOJIMKOB, UX Ha3HAUYEHUE.
YCTpOHCTBO MexXaHM3Ma CO3JaHUs [aBICHUS HAa  IPUCOEAMHSEMBIH BBIBOJ.
Koncrpykuun pabouero mHcTpymeHTa. TpebGoBanusi, IpeabsBisieMble K padouemy
MHCTPYMEHTY. Marepuain, U3 KOTOPOrO HM3TrOTaBIMBAIOTCA pabounMii WHCTPYMEHT.
Cpoxk ciayx0bl pabodero nHcrpyMmeHTa. [lopsaok 3ameHbl pabouero MHCTPYMEHTA.
KoHcTpykuus v npuHIun paboThl MEXaHU3Ma I0Jlaud M OOpbIBa MPOBOJIOKU JUIS
BBIBOJIOB. YCTpPOMCTBO M IPUHLHUII pabOThl MEXaHW3Ma MOJAaud KPUCTAJIOB WM
neraneil. KoHCTpyKIus ¥ IpUHLKI pabOThl MEXaHU3Ma COBMELLEHUS COETUHAEMBIX
3JIEMEHTOB. Y CTPONCTBO U MPUHLUI PaOOTHI OJIOKOB MUTAHUS. Y CTPOHCTBO OJIOKOB
YIPAaBIEHUS NPOLIECCOM CBAPKHU. Y CTPOMCTBO ONTHYECKON CHCTEMBI BU3YaJbHOTO
HabmroaeHus npouecca cBapku. Onruyeckas cxema cuctemsl. [IpaBuna HacTpoiiku
YCTaHOBKH Ha 3aJJaHHBIA PEXHUM CBapKH. «PerynupoBka pexxuma paboThl.

VYCeTpolCcTBO M NPUHLUIT paOdOThI M0JIyaBTOMAaTa TEPMOKOMIIPECCUOHHON CBapKHU
OM-490. [TpaBuiia 3KCIUTyaTallMK 110JIyaBTOMATA.

VYcraHoBKa  yibTpa3BYKOBOM cBapku. (OCHOBHBIE Y3JIbI YCTaHOBKH, HX
KOHCTPYKTHBHOE odopmiieHre. KOHCTpyKIMs ¥ MPUHIHUIT PadOTHI yIBTPa3BYKOBOTO
CBapOYHOro ycTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIMM paboyero MHCTpyMEHTa AJis
yIBTPa3ByKOBOW cBapku. lIpuHImn paboTsl M yCTPOHCTBO MEXaHHU3Ma CO3IAaHHUs
ycuius npuxkatus. [Iopsiok HaCTpOWKHM yCTaHOBKHU I1a 33JaHHBIA PEKHUM CBApKH.
PerynupoBka pexxuma paboThl yCTaHOBKH.

YCTaHOBKM U1l CBapKW JABIICHHEM C KOCBEHHBIM HAarpeBOM YCTPOMCTBO H
MpUHLMI paboThl ycTaHOBOK. [IpaBuia peryimpoBKy peKUMOB pabOTHI.

[TomyaBTOMaT JUIsi XOJOAHON CBapku MOJYNPOBOJHUKOBBIX MPUOOPOB U
MHKPOCXEM €ro yCTPOHCTBO M NMPHUHIMII paboThl. [IpaBuiia peryiupoBKH peKUMOB
CBapKH.

VYcranoBku s 1udGy3nOHHON CBapKH, MX YCTPOWCTBO M HPUHLUI pabOTHI
YCTaHOBOK.

VYcTaHOBKM AJI JIEKTPOHHOJIYYEBOM CBApKM, MX HAa3HAUY€HUE, YCTPOHCTBO H
npuHUMI padoTsl. [IpaBuna skcrmtyaranuu yctaHoBoK. TpeboBaHUs K BaKyyMy.

YerpoiicTBO M pUHIMI PabOTHl YCTAaHOBOK JiazepHOU cBapku. OcoOEHHOCTH
9KCIUTyaTalliy YCTaHOBOK JIa3€pHOU CBApKHU.

Bo3MoskHble Hemosagaku B paboTe CBApOUYHBIX YCTAHOBOK, MX OOHapy>KeHHE U
YCTpaHEHHE.

IIK 8.1, IIK 8.2
OK 01, OK 02,
OK 05
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ABapuiiHble CUTYAIH MIPH 00CTYKHUBAaHUK CBApOYHOro 06opyaoBanus IIpasuia
IIOBE/ICHUS CBapIlMKa IOJIyIPOBOAHUKOBBIX IPUOOPOB U MUKPOCXEM B aBapUIHOU
CUTYAIIHH.

KoHTponbHO-MU3MEepUTENbHBIE TPUOOPHI UII KOHTPOJI IMapaMeTpoOB pPeKUMa
CBapKH, UX THUIIbI, MapKH, YCTPOMCTBO M NPUHLHUII pabOThl, TOUHOCTb U3MEPEHHUS.
YcTraHoBKa BH3yaJbHOTO KOHTPOJIS KayecTBa CBApKH, €€ YCTPOWCTBO M MPUHIIMII
pabotbl. O01IME CBEJCHUS O MTOBEPKE KOHTPOIBHO-U3MEPUTEIBHBIX TPUOOPOB.

Ceenenuss 00 opranmzanuu paboumx Mmect. PaGouee mecro. Crenmanusanus,
OCHAIIlEHUE, TUTAHUPOBKA M 00CITy)KMBaHUE pAOOYHUX MECT.

PaGoyee MmecTo cBapuIyKa MOJXYHNPOBOJHHKOBBIX MPUOOPOB U MHKPOCXEM.
Oco0eHHOCTH OpraHmu3aIK 00CITyKUBaHUs Pa00YHX MECT CBAPIIUKOB.

B TOM uMc/Ie NIPAKTHYECKUX 3AHATHIA M J1Aa00PATOPHBIX PadoT

IIpakmuyeckas paboma 6. «Y CTPOMCTBO U NPUHIMI PaOOTHI MEXaHU3MA HOAAYN
KpUCTAJIJIOB Uiy eTanei. KoHCTpyKuus U npuHIun paboThl MEXaHU3Ma
COBMEIIIEHUS COEIMHAEMBIX 3JIEMEHTOB. Y CTPOICTBO M MPUHLUI paboThl OJI0KOB
MUTaHUA. Y CTPOHCTBO OJIOKOB YIIPABICHHS MTPOIIECCOM CBAPKH. Y CTPOWCTBO OII-
TUYECKOI CHCTEMbI BU3YalbHOIO HAOJIIOICHUS ITPOLIEcCa CBAPKU».

IIpakmuyeckasn paboma 7. «Y CTPOMCTBO U MPUHIHI PaOOTHI ITOJTyaBTOMATA
TEPMOKOMITPECCUOHHOM cBapku OM-490».

Ilpakmuueckas paboma 8. «YCcTaHOBKa YIbTPa3BYKOBOM CBapKM».

Ipaxmuueckasn paboma 9. «Y CTAHOBKHU AJIsl CBAPKU JaBICHUEM C KOCBEHHBIM
HarpeBoM Y CTpOWCTBO U MPUHIUI paObOThl yCTaHOBOK. [IpaBuia peryinpoBku
PEKUMOB palbOTHI.

[TomyaBTOMAT J171s1 XOJIOJHOM CBapKU MOIYIPOBOJHUKOBBIX TPUOOPOB U
MHKPOCXEM €ro yCTPOHCTBO U MPUHIUIT paboThI. [IpaBuiia peryiupoBKH peKUMOB
CBapKu».

Ilpakmuyeckas paboma 10. «YcraHoBkH Ui 11 Py3nOHHOM CBapKH, UX
YCTPOMCTBO M MPUHIHUI pabOTHl YCTAHOBOKY.

Ipaxmuueckas paboma 11. «YcTpOUCTBO U MPUHIIUI PaOOTHI YCTAHOBOK JIa3epHOM
cBapku. OCOOEHHOCTH KCIUTyaTallul YCTAaHOBOK JIA3€PHOM CBApKMY.

Ipaxmuueckas paboma 12. « KOHTpOIBHO-U3MEPHUTENBHBIE IPUOOPHI AJI1 KOHTPOJIS
MapaMeTpoB peKUMa CBAPKU, UX TUIIbL, MApKH, YCTPOIMCTBO U IPUHLUI pabOTHI,
TOYHOCTb U3MEPEHNUs. Y CTAHOBKA BU3YaJIbHOIO KOHTPOJIS KAYECTBA CBApPKU, €€
YCTPOMCTBO M MPUHLIUI pabOTHI».

IIK 8.1, IIK 8.2
OK 01, OK 02,
OK 05
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Tema 1.5.

CBapka B
NPOU3BOJCTBE
MOJIYNPOBOJHUKOBBIX
npudopoB u
MHKpPOCXeM

Conepxanue

12/10

CoenuHeHue aetaneil nmakon u cBapkoil. Buapl mailku u cBapku, NpUMEHSIEMbIE
B NPOU3BOJACTBE IIOJYNPOBOJHUKOBBIX MPUOOPOB M HHTETPAIBHBIX MHKPOCXEM.
CymHocTs nporecca naiiku. Msarkas u TBepaas naiika. BinsHue Ha npouecc naku
COCTOSIHMS IIOBEPXHOCTH CIIANBAEMBIX MaTEPUAJIOB.

Knaccugukaius 0cHOBHBIX CIIOCOOOB CBAPKU HO COCTOSTHHIO METAJIA B IPOLIECCe
cBapku. IloaroroBka k cBapke NOBEPXHOCTEH 3JEMEHTOB IOJIYNPOBOJHUKOBBIX
npubopoB U MHKpocxeM. CBapka HpuU COBMECTHOM IUIaCTHYECKOW aedopmariu
MeTauioB. CBapka NpU COBMECTHOM IUIABJICHMHM U IUIACTUYECKOM nedopmanuu
MeTay1oB. CBapka IIPY COBMECTHOM IUIABIEHUH U MOCIEAYIOIEN KPUCTAUIN3ALMH
METaJIJIOB.

OCHOBHBIE TIOJIOKEHHUS TEOPUU CBapKU O€3 pacIiIaBICHUSI.

JlucrnokanmoHHass Teopusi CBapkd B TBEpAOM cocTosiHuMHM. [lnmactuueckas
negopManuss M BBIXOJA JUCIOKallMid Ha TpaHUIy paszella CBapHUBaEMbIX
noBepxHocTel. OOLUIHOCTD AUCIOKALMOHHONW TEOPUHU CBAPKHU B TBEPJIOM COCTOSHUU
JUIS pa3IMYHbIX CIIOCOOOB CBApKU: TEPMOKOMIIPECCUEH, YIIbTpa3ByKOM O€3 Harpesa,
yJIbTPa3BYKOM C HarpeBOM, PACLIEIUIEHHBIM CABOEHHBIM 3JIEKTPOJIOM U KOCBEHHBIM
UMITYJIbCHBIM HarpeBOM.

Buasl MUKpPOCBapHBIX COEJMHEHUH (BHAXJIECTKY M BCTBIK) CIOCOOBI HX
BbINIOJIHEHUS. BennumHa nedopManuyu MUKPONPOBOJIOKH, HeoOXoaumas Jin
o0Opa30oBaHMsl COEAMHEHMsS] B 3aBUCUMOCTH OT Marepuana (aJlOMUHUH, 30JI0TO,
cepedpo).

CyIHOCTB MPOIIECCOB TEPMOKOMIIPECCHH, YIIBTPAa3BYKOBOM CBapKu Oe3 Harpesa,
CBapKH CIBOCHHBIM JJIEKTPOJOM, CBapKU C MMITYJIbCHBIM KOCBEHHBIM HarpeBoOM M
yJIbTPa3BYKOBOI CBapKH, C HarpeBoM (KoMOMHUpoOBaHHBIN croco0). [lapamerpsl
PEXHMMOB PA3JIMYHBIX CIIOCOOOB CBapKH U BHIOOP MX ONTHUMAJIbHBIX 3HAYEHHUH 10
BEIMYMHE Je(pOopMaliuy U N0 BETUYMHE PAa3phIBHBIX YCHIIUN CBApHBIX COEINHEHHH.

TpeboBanust k paboueMy HHCTPYMEHTY [UI BBIIIOJHEHUS MHKPOCBapHBIX
COCIMHEHUN  CBapKOM TEPMOKOMIIPECCHMEM M YJIbTPa3BYKOBOM  CBAapKOM.
Omnpenenenre cpoka 3aMeHbl paboyero HMHCTpyMeHTa. Buael Opaka cBapHBIX
COeIMHEHUI, uX 0OHapyKEHUE U YCTPaHEHHE.

CymHocTh nporecca CBapKy JIEKTPOHHBIM JIy4YOM.

[TpeumymiecTBa, HEIOCTATKH M 00JacTb MPUMEHEHMS pPa3IMYHBIX CIOCOOOB
CBapKH.

MeTonbl KOHTPOJI KaueCTBa CBAPHBIX COCTUHEHHN.

CratucTtudeckuii  KOHTPOJb  NIPOYHOCTH  MHMKPOCBApHBIX  COEIMHEHMH
MIOJIYIIPOBOIHUKOBBIX MPUOOPOB M HHTETPaJbHBIX MHKpocxeM. [leproanyHOCTb

IIK 8.1, IIK 8.2
OK 01, OK 02,
OK 05
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npoBepku. O6bveM BeIOOpKH. MeTonnka uctbITanuil. Pa3peIBHBIC yCUITHSL.

['epmeTn3anusi MOJYNPOBOAHUKOBBIX MpHOOpoB, HasHaueHHe. (OCHOBHBIE
crnocoObl repMmeTnsanuu. ['epmernsanus XonoaHoW cBapkoi. JlocToMHcTBa MeTo1a
repMeTU3aLNN XOJIOJHOU CBapKOM. JIByCTOpOHHSS repMETU3ALHNS
MIOJTYTIPOBOIHUKOBBIX TPHOOPOB METOJIOM XOJIOJHOM CBAPKH.

OMHOCTOPOHHSISI TEPMETH3alsl  TOJIYIPOBOJHUKOBBIX TMPHOOPOB METOA0M
XOJIONHOW cBapku. KOHCTPYKIUSA 3JIEMEHTOB KOPILYCOB IIOJIYIPOBOJIHUKOBBIX
IpUOOPOB, FePMETU3UPYEMBIX XOJOJHON CBAPKOM. BBIOOp TOMIIMHBEI CBapUBAaEMBbIX
JETaJIeH IIPU XOJIOJHOM cBapke. [IoAroToBka MOBEPXHOCTH JIETalEH, MOMIEKAINX
XOJIONHOW cBapke. TeXHOJIOrMYecKHi Ipolecc NPOBEICHUS TI'ePMETU3ALUU
MOJTYTIPOBOTHUKOBBIX MTPHOOPOB METOIOM XOJIOHOM CBApKH Ha IMOJTyaBTOMATE.

[IpuMeHeHnEe BIIAronorjJoOTUTENEH MPU XOJIOJHOW CBapKe IOJIyIPOBOJIHUKOBBIX
npubopoB. I'epmerusanust 371€KTPOKOHTAKTHOM cBapKoil. du3nueckass CyUIHOCTb
MeToza. CxeMa mporecca repMeTU3aliy JIEKTPOKOHTAKTHOH cBapkoi. [lapamerpsl,
OTIPEIEIIAIONINE HEOOXOAUMBIM PEKHM CBAPKH.

TpeboBaHust K OdJIEKTpOAaM JJIsi KOHTAaKTHOW KOHJEHCATOPHOM CBapKH.
KoHcTpykuus 531ekTpooB U (UKCATOPOB JJIsi  3JEKTPOKOHTAKTHOM CBapKH.
KoHTponb BHEImIHEro BHAA OJJIEKTPOAOB U HApaIeIbHOCTH UX pabouux
IIOBEPXHOCTEH. Bu3yallbHBI KOHTPOJIb BHEIIHETO BUJA CBAapEHHBIX ACTAICH C
MOMOINBI0  MHKpOCKOma. Buapl, Opaka mnpu TrepMeTh3auuud  npubdopoB
JIEKTPOKOHTAKTHOM cBapkoil. [Ipuunuel nosiienus o6paka. CrocoObl ycTpaHEHUs
Opaxa.

I'epmernzanus mukpocxeMm. CylHOCTh TEPMETU3AIMHA MUKPOCXEM TTalKoi. THIIBI
IIPUIIOEB U1l T€PMETU3AlUA U COOTBETCTBYIOIIUE MM TEMIIEPATYPbI MPOBEACHUS
polecca.

B ToM 4nciie NpaKTHYECKUX 3aHATHH M 1a00paTOpPHBIX padoT

10

Ipaxmuueckas paboma 13. «CoenuHeHue aeTaneil maiikoit u ceapkoil. Bussr
MalKu ¥ CBApPKHU, TPUMEHSIEMbIE B TIPOU3BOICTBE MOTYIPOBOTHUKOBBIX MPUOOPOB U
HMHTETpalIbHbIX MUKpocxeM. CyIIHOCTh Ipoliecca Maku. Msrkas u TBepAas namka.
Biustnue Ha nporiecc maiku COCTOSTHUS TOBEPXHOCTH CIIAUBAEMBIX MAaTEPHAIIOBY.

IIpakmuyeckas paboma 14. «Buapl MUKPOCBAPHBIX COEAMHEHUH (BHAXJIECTKY U
BCTBIK) CIIOCOOBI UX BBINIOJIHEHUA. Bennunna aeopmannu MUKpOIpPOBOJIOKH,
HeoOxoauMast 17 00pa30BaHMsI COEIMHEHHUS B 3aBUCUMOCTH OT MaTepuaa
(aTFOMHHUT, 30J10TO, cepedpo)».

IIpakmuyeckas paboma 15. «TpeboBanus k paboueMy UHCTPYMEHTY JIJIst
BBIITOJIHEHUS] MHKPOCBAPHBIX COETMHEHUI CBAPKON TEPMOKOMIIPECCUEH U

IIK 8.1, IIK 8.2
OK 01, OK 02,
OK 05
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yIBTPa3BYKOBOW cBapkoil. OnpeseneHne cpoka 3aMeHbl pabouero HHCTPYMEHTA.
Busl Opaka cBapHBIX COCTMHEHUM, UX OOHAPYKEHUE B YCTPAHCHUEY.

Ilpakmuueckas paboma 16. «CTaTUCTUUECKUI KOHTPOJIb IPOYHOCTH
MUKPOCBApPHBIX COETUHEHUH MOIYITPOBOJHUKOBBIX MPUOOPOB U HHTETPAIbHBIX
MukpocxeM. [lepuoanunocts npoepku. O0beM BEIOOPKU. MeToIuKa UCITBITAaHHH.
Pa3pbiBHbBIC yCUITHSY.

IIpakmuyeckas paboma 17. «I'epMeTn3anys norynpoBOAHUKOBBIX IPUOOPOB,
Ha3zHadeHue. OCHOBHBIE cIOcOOBI repMeTu3anuu. ['epmernsanus XonoaHON cBap-
KOU. JIoCTOMHCTBA METO/1a Te€pMETU3ALUU XO0JI0IHON CBapKOH. J[ByCTOPOHHSA
repMeTH3alus 0JyIPOBOIHUKOBBIX IPUOOPOB METOA0OM XOJIOJHON CBAPKUY.

IIpakmuyeckas paboma 18. «OIHOCTOPOHHASA FepMETU3ALUS TOTYIPOBOJHUKOBBIX
IpuOOPOB METOAOM XOJIOHON cBapKU. KOHCTPYKIUS 371eMEHTOB KOPITYCOB
[IOJIyIIPOBOIHUKOBBIX TPHUOOPOB, TEPMETU3UPYEMBIX XOJIOAHOM cBapKoil. Beioop
TOJIIIMHBI CBAPUBAEMBIX JIETAJICH IIPU XOJIOIHOM CBapKe».

Ipakmuueckas paboma 19. «IToarotToBKa MoOBEPXHOCTH JACTAICH, IMOIICIKAITUX
XO0JIOJTHOM cBapke. TeXHOIOTrnYeCKui MpoIece NPoOBEICHUS TePMETHU3alUN
IIOJIYIIPOBOAHUKOBBIX MPHOOPOB METOJIOM XOJIOJHOM CBAPKH HA IT0JIyaBTOMATEY.

IIpakmuueckas paboma 20. «IIpuMeHeHNE BIAaronorIOTHTENEH TPU XOJIOTHON
CBapKe MOJIYIPOBOJIHUKOBBIX TPHOOPOB. ['epMeTn3aius 31eKTpOKOHTAKTHON
cBapkoi. Puznyeckas cynHocTs MeToga. CxeMa mpouecca repMeTu3auuu
ANEKTPOKOHTAKTHOM cBapkoil. [TapameTpsl, onpeaensione He00X0AUMbBIM PEKUM
CBapKH.

TpeboBaHust K 37€KTpoJaM JUIsl KOHTAKTHON KOH/IEHCATOPHOU CBapKHU.
KoHcTpyKuus 351eKTpoioB U (PUKCATOPOB IS AJIEKTPOKOHTAKTHON CBapKH.
KoHTposb BHELIHEro BUA JIEKTPOOB U NMapajuIeIbHOCTH UX pabouux
TMOBEPXHOCTEI.

Ilpakmuueckas paboma 2 1. «BusyallbHbI KOHTPOJIb BHEIIIHETO BUA CBAPEHHBIX
JieTalneit ¢ moMoIIbI0 MUKpOCKoa. Bubl, Opaka npu repmeTusaii npuoopos
ANEKTPOKOHTAKTHOU cBapkoil. [Ipuunnel nosiBnenus Opaka. CriocoObl ycTpaHeHUS
Opakay.

Ilpakmuueckas paboma 22. «I'epmerusaiusi MUkpocxeMm. CyIIHOCTh T€pMETHU3AIIUN
MHUKpPOCXEM MaiKkoi. TUIBI MPUITOEB AJIsi TEPMETH3AIUU H COOTBETCTBYIOIIUE UM
TEMIIEPATYPHI MPOBEACHHUSI MPOIIECCA.

Tema 1.6.
YreHue yeprekei u
cxem

Conep:xkanue

1/0

COopouHbIil uepTex U ero Ha3HaueHue. Cnenudukanus cOOPOYHOro Yyeprexa.
[Topsox ureHus cOOPOYHOTro yepTexka. Y CII0BHbIE 0003HaUEHUSI HAa COOPOUHBIX
yepTrexax.

I[IK 8.1, IIK 8.2
OK 01, OK 02,
OK 05
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Tononoruueckue yepTexu MUKpocxeM. KomnoHnoBouHsIi 3cku3. [IpaBuna
YTEHUS TOIOJOTHYECKUX YEPTEIKEH.

[TpyHIMNIAAIBHBIE MIIEKTPUYECKUE U KUHEMATHYECKUE cXeMbl. [IpaBua yreHus
IPUHLMIIHAIBHBIX 3JEKTPUUYECKUX M KHHEMATHYECKHUX CXEM.

B ToM 4mnciie NpaKTHYeCKUX 3aHATHH M J1a00paTOpHBIX padoT

IIpakmuueckas paboma.

IIpumepHasi TeMaTHKAa CAMOCTOSITEJILHOM y4eOHOI padoThI NPpHU U3yYeHHUHu pasjaesa 1:
MoATOTOBKA MPC3CHTAIMOHHBIX MATCPHUAJIOB I10 M3y4YdaCMbIM TCMaM

Y4yeOHas npakTuka pasaesa 1

Buabi patot

besonacnocts Tpyaa.
Mepomnpustus o 6e30MacHOCTH TPyAa Ha TEPPUTOPUH, B LIEXAX MPEATIPHITHUS.

Pa36op 3aBoacKOil 1 11€XOBOM HHCTPYKIIMHM HO Oe3omacHocTy TpyAa. [IpaBuiia moBeneHus Ha
TEPPUTOPHUH U B IeXaX MPeANPHUATHS. Mepsl 0€30IMacHOCTH Ha pabodeM MEeCTe OnepaTropa MUKPOCBAPKH.

[IpousBocTBEeHHAs caHUTApH. 3aa4u MPOU3BOACTBEHHOM canuTapuu. [Ipodeccruonanbubie
3a00JIeBaHUs U UX OCHOBHbIE MPUYHHBI. OCHOBHBIE MPO(PUIAKTUYECKUE U 3AILUTHBIE MEPOIIPUATHS.
JInunas ruruena. CaMoInoMoIIh ¥ epBasi IOMOIIb MPU HECYACTHBIX cay4asx. MeauIMHCKOe U
CaHUTapHOE 00CTyKMBaHUE pabOUNX Ha MPEITPUITUSIX.

ITpaBuna nmoxkapHoii 6e3omnacHocTH. [lojkapHas oxpaHa, MOKapHbIe MOCTHI, MPOTUBOMOXKAPHBIE
npucnocoOaeHus1, IpuOopbl U curHanuzanusa. CpeacTBa OrHETYIIEHUS U paBuila UX MPUMEHEHUS.
IIpaBuia noBeACHUSA B OTHEOIIACHBIX U B3PBIBOOIIACHBIX MECTAX U IIPH I1OXKapeE.

VYrpaxHeHus: B YTEHUU YEPTEkKEN U CXEeM I10 u3ydaeMoi mpodeccun.
[ToaroroBka kK paboTe ONTOAIEKTPOHHBIX TPHOOPOB

BoinonHenue maiku ¥ CBapKu MOJYNPOBOJHUKOBBIX IPUOOPOB U MUKPOCXEM IO TEXHUUYECKOM
JOKYMEHTAIUU.

OcBoenue MeTo10B Oe3¢urocoBoit naiiku. OcBoeHue GurocoBOM NMalku cCOOPOUHBIX €AMHHUII
MOJTYTIPOBOTHUKOBBIX TPUOOPOB U MHUKPOCXEM.
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10. OcBoenue npreMoB padboThl Ha 000PYIOBaHUU AJISl TOUEYHOH cBapKu. OCBOCHHE PUEMOB KOHTPOJIS
Ka4ecTBa MUKPOCBAPHOTO COSTMHEHUSI.

11. OcBoenue METO0B MPOBEACHHUS T€PMETU3ALUHI KOPITYCOB MOJY- MPOBOJHUKOBBIX IPUOOPOB XOJIOTHON
CBapKoii, o0yueHune paboTe Ha yCTaHOBKE X0J0JHOM cBapku. [loaHananka o0Ciry,KuBaeMoro
obopynoBanusi. OrnpeesieHue KauecTBa repMEeTU3aLUH TTOIYIPOBOJHUKOBBIX IIPHOOPOB M MUKPOCXEM
BHU3YaJIbHO C IIOMOIIBI0 MUKPOCKOIIA WJIU JIYIIBL.

12. BrisiBiienue Opaka nmpu cBapKe MOJIYIPOBOJIHUKOBBIX TPHUOOPOB U MUKPOCXEM

IIpou3BoaCTBEHHAS MPAKTHKA
Buabi patot
1. HHctpykTax no 0e30macHOCTH Tpyia
WHcTpykTax no 6e30macHOCTH Tpy/Ja Ha TEPPUTOPUH U B LieXaxX MPeANpUATHS (IPOBOJUT UHKEHEP IO
oxpaHe TpyZa). Pazbop nuHcTpykuus o 6e30macHOCTH TpyAa Ha pabouem mecte. IHCTpyKTax 1o
JIMYHOW U BAKYYMHOU I'MTHEHE.
2. OcBoeHue onepanuii 1 padoT, BHIIOIHIEMBIX OIIEPaTOPOM MUKPOCBAPKH.
OcBoenue mpueMoB pabOT Ha YCTAHOBKAX TEPMOKOMITPECCHHU.
ITonroToBka ycraHOBOK K pabore. OcMOTp yCTaHOBOK Ha COOTBETCTBHE TPeOOBaHUI 0€301MacHOCTH
TpyJa. BkitoueHue 1 BBIKIIOYEHHE YCTAHOBOK. 3alipaBKa IPOBOJIOKU. Y CTAHOBKA UIJIbI B UTJIOJEP-
’&Karenb. Y CTaHOBKA pe&KUMOB paboThl. OnpeseneHue kayecTsa pabouell HOBEpXHOCTH HHCTPYMEHTA HO
BUJIy CBAPHOTO COEIMHEHNUs KO MUKpockonoM. [IpoBepka urisl Ha cooTBeTCTBHE uepTexy. [IpoBepka
TeMIepaTypbl 110 BHIHOCHOW TepMoIiape.
[IpoBepka gaBieHus ¢ noMmoibo rpammomerpa. [IpoBepka paboThl BHICOKOBOJIBTHOIO Pa3psIIHUKA JUIs
oOpa3oBaHus mapuka. KoHTposib kauecTBa TEPMOKOMIIPECC HOHHBIX coeAnHeHui. Kpurepuu
pa30paKoBKU MO BHEITHEMY BUY.
KOHTpO1b IPOYHOCTH TEPMOKOMIIPECCUOHHBIX COEIMHEHUN METOJIOM MEXaHUYECKON Harpy3Kku Ha
crenuanbHoi yctaHoBke. [loaroroBka yctaHoBkH k padore. Pabora Ha ycranoBke. VcnibiTanne
MIPOYHOCTH MUKPOCBAPHBIX COETUHEHUH.

OcBoeHue nmpremMoB pabOThl HAa YCTaHOBKAX yJIbTPa3ByKoBOil cBapku. [1oAroToBka ycTaHOBKH K padoTe.

OCMOTp yCTaHOBKH Ha COOTBETCTBHE TPEOOBAaHMIM 0€30MacHOCTH TpyAa. BKiltoueHne 1 BBIKIIIOUSHHE
YCTaHOBOK. 3arpaBKa MMPOBOJIOKH. Y CTAHOBKA UIJIbl B UTJIOJIEPKATENb. Y CTAHOBKA PEXUMOB PaOOTHI.
Omnpenenenue kauecTBa paboueil TOBEPXHOCTH MHCTPYMEHTA HO BHJLy CBAPHOTO COEIMHEHHS MOJT
MHKpPOCKOIOM. [IpoBepka UIibl Ha COOTBETCTBHE YepTexKy. [I[poBepka pe30HaHCHOM 4aCTOTHI
yJIbTpa3ByKoOBOro reueparopa. Ilposepka naBinenus ¢ Hemouibto rpammomMerpa. KonTposs kadectBa
cBapHoTro coenunenus. Kpurepuii 3a6pakoBkH. KOHTPOIIE TPOYHOCTH CBAPHOTO COSTUHEHUSI METOJIOM
MEXaHUYECKOM Harpy3Ku J10 0OpbIBa Ha CHENMATIbHON YCTaHOBKE.
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OcBoenmue mprueMoB paboThl HA yCTAaHOBKAX YJIbTPa3ByKOBOI CBapKHU. Y CTAHOBKA PEKMMOB paOOTHI.
OcBoeHue MpUEMOB yIIpaBJIeHUs I0JyaBTOMAaTOM X0JI0AHOM cBapku. [lonroroBka pabouero mecra.
OcCMOTp yCTaHOBKH Ha COOTBETCTBHE TPEOOBAaHUAM O€30MaCHOCTH TPpy/a. Y CTAHOBKA PEKUMOB.
IIpoBepka myaHCOHOB Ha COOTBETCTBUE UepTexy. [IpoBepka rabapUTHBIX pa3MepoB
3arepMeTU3HPOBAHHBIX PUOOPOB 1O KanuOpy M3MeHeHrne TOUKM pOCkI 1a BBIXOJE U3 OOKca.
KoHTposb kauecTBa repMeTH3aluu.
[TpoBepka repMETUYHOCTH MOTYIIPOBOJIHUKOBBIX TPHOOPOB ¥ MHUKPOCXEM BaKYyMHO-KUAKOCTHBIM
METOOM M METOJIOM C UCIOJIb30BaHUEM alleTOHA.
OcBoenne repMeTH3anuy NpuOOPOB HA MOJyaBTOMAaTe KOHACHCATOPHOM cBapku. [loaroroBka
YCTaHOBKH K padboTe. OCMOTp yCTaHOBKH Ha COOTBETCTBHE TpeOOBaHMIM Oe3onacHocTH Tpyda. Ilyck
noiyaBromara. Pabora Ha HeM. Y cTaHOBKa PEKMMOB pabOTHI. Y CTaHOBKA IO POTAMETpPY pacxojia a3ora.
VYcTaHoBKa HaIpsKEHUS 3apsaaa U eMKOCTH 0aTapeu KoHaeHcaTopoB. [IpoBepka 31eKTpo10B Ha
COOTBETCTBHE uepTexy. [loyueHne oTreyaTka 3J€KTpOI0B Uepe3 KOMUPOBAIbHYIO OyMary.
Omnpenenenue Mo OTHEYATKy FOJHOCTH JIEKTPOJIOB.
[IpoBepka kauecTBa cBapHOTo 11Ba KOHTpOIb KauecTBa pabOTHI OJyaBTOMATa B IIEPUO]L ETO
sKcrutyatanuu. [IpoBepka repMeTHYHOCTH MOJTYTIPOBOAHUKOBBIX IPHOOPOB U MUKPOCXEM THApPOCTa-
TUYECKUM U MacC-CIEKTPOMETPUUECKUM METOIaMU.
IIpombiBKa konnakoB [Ipurorosienue Biaronoryorureneil. Hanecenue Bnaronornorurenei. Cymka
KOJIMAaKOB € BjaronoriotutesneM. KoHTposib KauecTBa HAHECEHUH BIaronorJIoTUTENS.
OcBoenne pabOThI Ha YCTaHOBKE AJIEKTPOHHO-ITyueBoi cBapku. [loaroroska k pabore Britouenue,
OCTaHOBKa, PETYJIUPOBKA. Y CTAHOBKA PEXXUMOB pabOThI (TeMIiepaTypa, BpeMs BbIIEPIKKH, BpeMs
TEIUIOBOr0 UMIyJbca). KoHTposb kauecTBa CBapKu.
OcBoeHue mpreMoB padoThI ¢ ONTHYECKUMH pudbopamu. [IpoBepka, BKIIOUEHHE MUKPOCKOTIA.
PerynupoBka Mukpockomna. [loncuer yBeanueHnss MUKpOCKOIIA, CHATHE ITOKA3aHUH CO IIKAJIbl U CETKH.
Cmena oKyJsipoB M OOBEKTHBOB.
N3yuenne Bu10B Opaka, BOSHUKAIOLIETO IPU CBApKE MOIYNPOBOIHUKOBBIX TPUOOPOB M MUKPOCXEM, K
IIPUYMH UX MOSIBICHMUS.

3. Bemonaenue paboT onepaTopa MUKPOCBApPKH.
CamocTosaTenbHOE BBINOJIHEHUE paboT onepaTopa MUKPOCBApKU MO TEXHUUECKOH JokyMeHTanuu. Oc-
BOEHHE YCTAaHOBJIEHHBIX HOPM IPHU COOIIOICHUN TEXHUYECKUX YCIIOBUH Ha BBIMIOJIHSAEMbIE PaOOTHI.
OBnazneHue nepeoBbIMU METOJAMU TPYIa.
PaboThI BINOIHAIOTCS 101 HA0JII0IEHHEM HHCTPYKTOPA MPOU3BOACTBEHHOIO 00yUEHHSI.

IIpome:xxyTouyHasi arTecTanus (KBAJIH(UKALMOHHBIN YK3aMeH)
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3. YCJIOBUAA PEAVIM3ALIUHU ITPOPECCUOHAJIBHOI'O MOAYJIA

3.1. [Jas peaau3zanuu MNporpaMMbl NPO(ecCHOHATBLHOI0 MOAYJS JTOJKHBI ObITh
Npe1ycCMOTPEHbBI CileyIolMe ClieluaJbHble MOMelleH s :

[lepeueHr HEOOXOAMMBIX Uil pealu3anud  Mpo(hecCHOHATLHO MOAYJS TMOMEIICHHIA,
OCHAIIleHHBIX B cooTBeTcTBHH ¢ [TAOII:

Kabunetr «MeTponoruu, cTaHIapTH3aUN U CEPTUPUKALIII,

JlaGopaTopun «DJIEKTPOHHON TEXHUKW», «TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJICTBA
3JIEKTPOHUKI)

Macrepckast « DJIEeKTpOMOHTaXkay, OCHAIIICHHAs

Jnst peanmuzaiiuy mporpaMMbl Mpo(hecCHOHaTHFHOTO MOIYJIS TOJDKHBI OBITH MPETYCMOTPEHBI CIIeTYIOIIHe
CIICIaJIbHBIC ITIOMCIICHU .

Jns oOyyaromuxcs ¢ HapyUICHUSMHU 3pEHUS PEKOMEHJyeTCsl OpraHu3aius padodyero Mecra:
BBIJICJIUTE Ul O0YYarolerocs MECTO B MEPBOM psiy, y OKHA. YdeOHbIe MMOMEUICHUs 000pYAyIOTCs
KOMOWHUPOBAHHOH CHCTEMO 00IIeT0 NCKYCCTBEHHOT'O M MECTHOTO OcBemieHusi. CyMMapHBIA yPOBEHB
OCBEIIEHHOCTH OT O0ILEro U MECTHOTO OCBEILECHHSI JOJDKEH COCTABIIATh:

JUIsl 00YYaroIIMXCsl C BBICOKON CTENEHbIO OCIOXHEHHOM OJIM30PYKOCTH M BBICOKOM CTENEHBIO
nanbHo30pkocTH — 1000 JIK;

JUTSE 00YYaIOIUXCsl C MMOPAXKEHUEM CETUYATKH M 3pUTEIIBHOTO HepBa (06e3 cBeroboszam) — 1000-
1500 nxk;

JUIsl 00yJaroImuxcs co cBeTo00s13Hb10 — He Oosiee 500 Jk.

- a8 Oo0ydYarooluMXcsi CO CBETOOOSI3HBIO HAJ Y4YEeOHBIMH CTOJIAMM IIpeJyCcMaTpUBaeTCs
pa3aenbHOe BKIIFOUEHHE OTEIIBHBIX TPYII CBETHIIBHUKOB OOIIEr0 OCBEIICHUS,

- IapThl U CTOJIBI O0YYAIOIIUXCS, CTPAAAIOIIUX CBETOOOSI3HBIO, PA3MELIAI0TCA TAKUM 00pa3oM,
9TOOBI HE OBUIO MPSIMOTO, Pa3ApaKaloUIero MOMaJaHus CBETA B TJ1a3a 00yJaroIuXCs;

- B y4eOHBIX ayJUTOPHUAX OKpacka JIBeped U JBEPHbIX HAIWYHHUKOB, BBICTYIAIOIIMX YacTeH
Mebenu 1 000pyJ0BaHUS TOJKHA KOHTPACTUPOBATh C OKPACKOW CTEH U MIMETh MaTOBYIO TOBEPXHOCTH;

- U1 oOecrieueHus] OpUEHTUPOBKHU B 3/1aHUM, COKPAILIEHUS W3JMIIHUX MEPeABIKEHHM, a Takxke
JUTst 0€301MAaCHOCTH O0YJarOIINXCsl Y4eOHbIE M MHBIE TIOMEIICHUS JIJIST HUX KEJIAaTebHO pa3MeniaTh He
BBIIIIE BTOPOTO 3TaXa,

- omacHble i1 OOyyaroUuMxcs C HapylIeHHEM 3pEeHHs] MecTa JOJDKHBI MMETh Orpa)IeHHUS,
o0ecrieurBaroue MOJHYI0 0€301acCHOCTh; IBEPHU U IIKa(bl BCEr1a TOJKHBI ObITh 3aKPBIThI, UX HENb3s
OCTaBJISITh IPUOTKPBITHIMU;

- oOyuaronmxcst HeoOXOAMMO MNpeaynpexaaTh 00 HW3MEHEHHM pacIojoKeHUs MeOenu B
ayJIUTOPUH, MIPUBBIYHOIO PACIOJIOKEHUS MPEAMETOB, KOTOPHIMU OH IOJIb3YETCS - MCIOJIb30BaHUE B
ayJIMTOPUU BU3YAJIbHBIX OPUEHTHUPOB, BBIIOJHEHHBIX SPKUMH LBETAMM, NMHUKTOIPAMM, OCBEIAEMBIX
yKazaresel, HaJnucei, NoJICBETKH B 3aTEMHEHHBIX MecTax (B IIKadax A KHUT, TocoOuit);

- KOMIUIEKT OCHAIlEHUS I CTalMoHapHOro paboyero Mecra JUisl HE3psAYero Wiu
CJIa0OBUIAILETO TOJIb30BATENA: MEPCOHATIBHBIN KOMIMBIOTEP ¢ OoabmMM MoHUTOpoM (19 - 24"), ¢
nporpamMmoii skpanHoro nocryna JAWS, nporpammoii skpannoro ysenudeHust MAGic, ZoomText) u
JHCIIEEM, HCIIONB3YIOMUM cucTeMy bpaiins (penbedHo-ToueyHOro mpudT), yuTarouias MalluHa,
MIOPTAaTUBHBIA BUJIEOYBEIUUNUTEND;

-KOMILJIEKT OCHAIIEHUsI U1 MOOMIBHOTO paboyuero Mecra JJisi HeE3psiuero Win ciaboBHUASIIETO
MoJIb30BaTeNs: HOYTOYK (WM HeTOyK) ¢ mporpammoi skpaHHoro nocryna JAWS, mnporpammoit
skpaHHoro yBenuueHuss MAGic, ZoomText) 1 mOpTaTUBHBIM AMCILIEEM, HUCIOJIB3YIOMIUM CUCTEMBI
Bpaiinsg (penbedHO- TOUeUHBIH IpUT), TOPTATUBHBIA BUACOYBEIHMUUTEND, TU(DIOMAPKED.

TexHuyeckue 1 MporpaMMHbIE CPEACTBa OOILEro U CHEIMAIbHOTO Ha3HAUEHUS !

- ajanTanys opUIHaILHOTO caiiTa 00pa30BaTeNbHOM OpraHu3aluy,

- JUCIIEN ¢ HCIosib30BaHUEM cucTeMbl bpaitns (penbe@Ho-ToueuHbli mpudT) 40-3HAKOBBIM
nnu 80-3HAKOBBIN, UM TOPTATUBHBIA TUCILICH;
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- PUHTEP C UCTOJIB30BaHUEM CUCTEMBI bpaiiins (penbedHO-ToUeHHBINA TPUPT);

- IporpaMMa YKPAHHOTO JOCTYyTa C CHHTE30M PeuH;

- IporpamMMa 3KpaHHOTO yYBEITHUCHHUS;

- penakTop TekcTa (mporpamma Jijis mepeBoaa 00bIYHOTO MpHudTa B OpaiiieBckuii u 00paTHO);

- mporpammsbl cunTesa peun 1 TS (Text-To-Speech);

- YUTAOIIAs MAITNHA,

- CTAllMOHAPHBIN JICKTPOHHBINA yBEITUYUTE,

- Py4HOE YBEIMYHMBAIOIIEE YCTPOUCTBO (TIOPTaTUBHAS AIEKTPOHHAS JIyTIa);

- QJIEKTPOHHBIN YBEIHYUTEIb IS yIAIEHHOTO TPOCMOTPA,;

- TU(IIOMapKeD;

- MyJbTHME/IMITHAsE OMOJIMOTEKA C MEIAarHIOM.

CrienraabHbIC TOMEIICHUS JOKHEI TPEICTABIATh CO00H yUeOHbIC Ay TUTOPHH TSI IPOBEACHHUS
3aHSATUI BCEX BHIIOB, MPEIYCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOid, B TOM YHUCIIC TPYIIIOBBIX U
WHIVUBUAYATBHBIX KOHCYJBTAI[UH, TEKYIIET0 KOHTPOJS M MPOMEXKYTOUHOH aTTeCTAalllH, a TaKkKe
MOMEIICHUST JIJII  CaMOCTOATENBbHOM  paboThl, MacTepckhe U  JIabOpaTOpHH, OCHAIICHHBIC
000py/TI0BaHNEM, TEXHUYECKHUMH CPEICTBAMU O0yUEHUS U MaTepHallaMH, YIUTHIBAIOIUMU TPEOOBAHUS
MEXTyHAPOIHBIX CTaHIapTOB.

3.2. UuopmanmoHHoe o0ecniedeHre peajn3aluu NporpaMmmbl

Jns peanuszanuu nporpamMMbl OuOimoTeuHbld GoHI 00pa3oBaTeNnbHON OpraHU3alMU JIOJDKEH
UMETh TI€YaTHBIC W/WIM ODIIEKTPOHHBIE O00pa3oBaTelbHbIE W HWH()OPMALMOHHBIE PECYpCHl IS
UCIIONIB30BaHUsT B oOpaszoBarenbHOM mporecce. [lpu  dopmupoBanun Oubaroreynoro Qonaa
00pa3oBaTeNbHON OpraHM3ali BHIOMpPACTCS HE MEHEe OJHOTO M3JIaHMS U3 TMEPEUMCIICHHBIX HIKE
II€YaTHBIX H (I/IJ'II/I) SJICKTPOHHBIX I/I3I[aHI/II71 B KauCCTBC OCHOBHOI'O, IIPHU 3TOM CIHUCOK MOXKET OBLITH
AONOJHCH APYTUMU U3JJaHUSAMU.

3.2.1. OcHOBHbIE NeYaTHbIE U3IAHUSA

1. KoHcTpyupoBaHue 0JI0KOB paHOAIEKTPOHHBIX CPEACTB : yueOHoe mocobue mist CIIO / 1.
10. Mypowmries, O. A. benoycos, . B. Tiopun, P. 1O. Kyprocos. — Cankr-IlerepOypr : Jlans, 2020. —
288 c. — ISBN 978-5-8114-6501-9.

2. MyxanuH, JI. I'. CxeMOoTexHHMKa U3MEPUTENIBHBIX YCTPOUCTB : yueOHoe nocobue ans CIIO /
JI. T'. MyxanuH. — Cankt-IlerepOypr : Jlans, 2021. — 284 c. — ISBN 978-5-8114-6759-4.

3. TlacemakoB, B. B. IlomynpoBomHukoBbie TpHOOpH : ydeOHOe mocoome mis CIIO /
B. B. Ilaceiakos, JI. K. Yupkun. — Cankr-IlerepOypr : Jlanb, 2021. — 480 c. — ISBN 978-5-8114-6762-
4.

4. Ilerpo, B.II. PerynupoBka, JuarHocTuka M MOHHUTOPHHI pPabOTOCIOCOOHOCTH,
CMOHTHPOBAHHBIX Yy3J0B OJIOKOB W TNpHOOPOB PaIMO’JIEKTPOHHOM ammapaTypbl, amnmaparypsl
IIPOBOJIHOM CBSI3H, DJIEMEHTOB y3JI0B UMITYJIbCHOM U BBIYUCIUTENBHON TEXHUKU. — MOCKBa : AKajieMus,
2019. - 296 c.

5. Padukos, P. A. DnexkrponHsle curHaisl U uenu. L{udposble cUrHaibl M ycTpoiicTBa :
yaeoHoe mocobue s CITIO / P. A. Paduko. — Cankr-IlerepOypr : Jlans, 2021. — 320 c. — ISBN 978-
5-8114-6886-7.

6. PadwukoB, P. A. DrnekTpoHHBIE e W CHTHAJBL. AHAJIOTOBBIE CHTHAJBI M YCTPOWCTBA :
yueoHoe mocobue s CIT1O / P. A. Padukos. — Cankr-IlerepOypr : Jlans, 2021. — 440 c. — ISBN 978-
5-8114-6801-0.

7. Tepexos, B. A. 3agauHuk 1o 371eKTPOHHBIM IpudopaM : yuebHoe nocodue st CI1I0 / B. A.
Tepexos. — Cankr-IlerepOypr : Jlanp, 2021. — 280 c. — ISBN 978-5-8114-6891-1.

20



Opxog, H. K. TexHomorust mpou3BOACTBA MIEKTPOHHBIX CPENCTB : yueOHoe mocooue mis CIT1O
/ H. K. FOpkos. — Caukr-IlerepOypr : Jlans, 2021. — 476 c. — ISBN 978-5-8114-7016-7.

3.2.2. OcHOBHBIE 3JICKTPOHHBIE H31aHUS

1. benskoB, I.U. Tloxapnas Oe3omacHOCTh: YyueOHOe mocoOue I  CpPeaHEro
npodeccuoHabHoro obpazosanus / I'. U. benskos. — 2-e uzn. — Mocksa : HOpaiit, 2020. — 143 c. —
(ITpodeccuonanvuoe odbpazobanue). — ISBN 978-5-534-12955-7. — Tekct : snekrponHbId // DBC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/448635

2. benskos, I.MH. DNeKTpoOe30NacHOCTh :  y4eOHOe  mocobue i CPEIHEero
npodeccuonanbHoro  obpasosanusi/ I'. U. bemsikoB. — MockBa :  FOpaiit, 2020.— 125c¢. -
(ITpoeccronansnoe obpazosanue). — ISBN 978-5-534-10906-1. — Tekcrt : snexkrponnsii // DBC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/451137

3. BopobObeB, B.A. Dkcrutyatanusi ¥ PEMOHT JJIEKTPOOOOpPYAOBaHUS U  CPEJICTB
ABTOMATH3AIlMK : YYeOHUK M NPAKTHKYM JUIS CpPEIHEro MpoQecCHOHATBLHOrO o0pa3oBaHus /
B. A. BopobbeB. — 2-¢ u3a., ucnp. u gon. — Mocksa : FOpaiit, 2020. — 365 c. — (ITpodeccrnonanbuoe
obpazoBanue). — ISBN 978-5-534-07871-8. — Tekcr : anekrponnsiit / OBC Opaiit [caiiT]. — URL:
https://urait.ru/bcode/451995

4. MyxanwnH, JI. I'. CxeMOTeXHHKA H3MEPUTEITHHBIX YCTPOUCTB : yaeOHoe ocooue st CI1O /
JI. T. Myxanun. — Cankr-IlerepOypr : Jlans, 2021. — 284 ¢. — ISBN 978-5-8114-6759-4. — Tekcr :
AIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTESUHAS cucTeMa. — URL:
https://e.lanbook.com/book/152470 (mara obpamenus: 15.12.2020). — Pexxum goctyna: i aBTOpus.
M0JIb30BaTENEH.

5. Hooxwuios, O.Il. CxeMoTexHUKa paguoNpUEMHBIX YCTPOMCTB : yueOHOE MocoOue s
cpennero npodeccuonansuoro oopaszosanus / O. I1. HoBoxumnos. — 2-e u3a., ucop. u gon. — Mocksa :
FOpaiit, 2020. — 256 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09925-6. — Teker :
anekTponubii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/454885

6. IlacemkoB, B. B. ITomynpoBoaaukoBbie mpubopsl : yueOHoe mocodue mist CIIO / B. B.
[MTacerakos, JI. K. Ynpkun. — Cankr-IlerepOypr : Jlanp, 2021. — 480 c. — ISBN 978-5-8114-6762-4. —
Texcr : osnektpoHHsld //  Jlamb @  anekTpoHHO-OMOnmoreuyHas  cuctema. —  URL:
https://e.lanbook.com/book/152473 (nara oOpamenus: 15.12.2020). — Pexxum noctyna: st aBTOpHU3.
I0JIb30BaTENEN.

7. PadukoB, P. A. DnekrpoHHble curHanbl U nenu. L{udpoBble cUrHaibl M YCTpoilcTBa :
yuebnoe nocobue st CIIO / P. A. Padukos. — Cankr-IlerepOypr : Jlanb, 2021. — 320 c. — ISBN 978-
5-8114-6886-7. — Tekct : anekTpoHHbI // JlaHb : smekTpoHHO-OMONMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/153654 (nata oOpamenus: 15.12.2020). — Pexxum noctyna: st aBTOpHU3.
IIOJIb30BaTENEH.

8. Padwuko, P. A. DrnekTpoHHBIE LIENTM W CHTHAJIBL. AHAJIOTOBBIE CHTHAJBI M YCTPOWCTBA :
yaeoHoe mocobue s CIT1O / P. A. Padukon. — Cankr-IlerepOypr : Jlans, 2021. — 440 c. — ISBN 978-
5-8114-6801-0. — Texkct : snexkTpoHHbIH // Jlaub : smekTpoHHO-OMONMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/152633 (mara oOpamenus: 15.12.2020). — Pexxum goctyna: Jjisi aBTOpHU3.
[I0JIb30BaTENIEH.

9. IOpxos, H. K. TexHonorus npous3BoJCTBa JIEKTPOHHBIX CPEICTB : ydeOHOE TocoOue JUIs
CIIO / H. K. IOpkoB. — Cankr-IlerepOypr : JIanp, 2021. — 476 c¢. — ISBN 978-5-8114-7016-7. — Tekcr

AIIEKTPOHHBIN /! Jlanb : AJIEKTPOHHO-OMOIMOTEYHAs cucrema. — URL:

21


https://urait.ru/bcode/451995
https://urait.ru/bcode/454885

https://e.lanbook.com/book/153955 (mata obpamenus: 15.12.2020). — Pexxum goctyma: st aBTOPH3.
MOJIb30BaTENEN.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHUKHU

1. IPC-A-610 — Kputepuu kauecTBa 3J€KTPOHHBIX COOPOK.

2. T'pynroBuu H.B. MonTax, Halagka ¥ SKCILTyaTalus SJICKTPOOOOpymOoBaHUS: YueOHOE
nocobue / I'pyrrosud H.B. — Mocksa : HUL] MH®PA-M, 2020. — 270 c.

3. Enmnas cucrema konctpykropckux gokymentoB (ECKJI). Coopuuk 'OCTos.

4. Enunas cucrema texnonorunueckux gokymeHToB (ECT/I). Coopauk 'OCTos.

5. KMIIuA ot A no SI: caiit. Pesxum mocryma: http://knowkip.ucoz.ru/tests

6. KoHcTpynpoBaHue 0J0KOB paguodJIeKTPOHHBIX CPEACTB : yueOHoe mocodue mist CI1O / 1.
10. Mypowmres, O. A. benoycos, U. B. Tropun, P. FO. Kyprocos. — Cankr-Ilerepoypr : Jlans, 2020. —
288 c¢. — ISBN 978-5-8114-6501-9. — Tekct : snexktpoHHBIA // JlaHb : 37IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/148033 (mata oOpamienus: 15.12.2020). — Pexum
JOCTYTIA: IJIsl aBTOPU3. TIOJIb30BATEICH.

7. OO0 «Ocrek-UHTerpay rpynna KOMIaHUH MO MPOU3BOJICTBY MaTEpUAIOB [DIEKTPOHHBIN
pecypc]. — URL: http://www.ostec-materials.ru

8. Tlpaktuyeckas anekTpoHuka [DnekTponnsbiii pecypc]. — URL: http://www.ruselectronic.com

9. CaiiT mo peMOHTY PaJMO3JIEKTPOHHOM anmaparypsl. [DnekTpoHHsbIi pecypc]. — URL:

10. CMU "Caiir IMaspauk" [Dnextponnsiii pecype]. — URL: http://cxem.net

11. Tepexos, B. A. 3anauHuk no 351eKTPOHHBIM Npudopam : yuebnoe nocodue s CIIO / B. A.
TepexoB. — Cankr-Iletepoypr : Jlanp, 2021. — 280 c. — ISBN 978-5-8114-6891-1. — Tekcr :
AIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTEeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/153659 (mara obpamenus: 15.12.2020). — Pexxum goctyna: s aBTOpH3.
II0JIb30BaTENEH.

12. Dnexrtponuka ajs Beex. [Dnektponnsiit pecypc]. — URL: http://easyelectronics.ru

OnunpopM. HMHPOpMAIMOHHBIM MOpTan MO TEXHOJOTUSM MPOU3BOACTBA DJIEKTPOHUKU
[DnexTponHsii pecypce]. — URL: http://www.elinform.ru

22


http://knowkip.ucoz.ru/tests

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUs
MNPO®ECCHUOHAJIBHOI'O MOAYJIA

Kon u HaumeHOBaHUE
poeCCUOHATBHBIX U
00X KOMIICTCHIIUH,
(hopMHUpyeMBIX B paMKax
MOJYJISI

Kpurepuu onenku

Mertonnl olieHKH

IIK 8.1. OcBauBarth
yYCTaHOBOYHBIC HOPMBI
pu COOJII0ICHUH
TEXHUYECKUX YCIOBUI
Ha BBITIOJIHECHHUE Pa0OTHI.

BBINOJIHEHHE pabOT B COOTBETCTBUHU C
YCTAaHOBJICHHBIMM  PETJIAMEHTaMU C
coOut0/IeHeM IpaBUl 0€30IacHOCTU
TpyJla, CAHUTAPHBIMU HOPMaMU

9K3aMEH,
OIICHKA npoiiecca u
pEe3yIbTAaTOB BBITTOJTHEHHUS

BUJIOB pa0OT HA MPAKTUKE

MIPaBUIILHOCTh YTEHUS | 3K3aMEH,
TEXHOJOTHYECKOW H  TEXHUYECKOW | SKCIEPTHOE HAOIIOICHUE
JOKYMEHTallMd B T.4. COOpPOYHBIX | BHIIIOJIHEHUS MPAKTHUECKUX
YepTexKeH pabor,
OIICHKA rpoiecca u
pe3yabTaTOB BBIITOJTHEHUSA
BUJIOB pabOT Ha MPAKTUKE
MMPaBHUJIbHOCTDH IIOATrOTOBKH | DK3aM€H,
000pyZOBaHUsA, HWHCTPYMEHTOB U | SKCIIEPTHOE HAOIIO/ICHUE

MPUCTIOCOOCHUN N1 BBITIOJHEHUS
cOOpOYHBIX pabOT B COOTBETCTBUU C
TEXHOJOTUYECKON JTOKYMEHTaUEH

BBITIOJTHCHHUA NPAKTHYCCKUX

pabor,
OIICHKA nporecca "
pe3yIbTaToB BBITTOJTHCHHS

BUJIOB pabOT Ha MPAKTUKE

rPaMOTHOCTh M ONTUMAJbHOCTH
UCTIONB30BaHUSI  TEXHOJOTHMYECKOTO
00opyaoBaHUS (B T.4.
ABTOMATHUYECKOTO0), KOHTPOJIBHO-
U3MEPUTEIBHOM anmaparyphl,

MPUCTIOCOOICHUN U HTHCTPYMEHTOB

9K3aMeH,
TECTUPOBAHUE,

HKCIEPTHOE HAOIIOIeHHE
BBITTOJIHEHUS TPAKTHYECKUX
paoor,

OIICHKA peIIeHUs
CUTYaIlMOHHBIX 3aJ]1a4,

OLIEHKa nporecca u
pe3yabTaToB BBITTOJTHEHUS
BUJIOB pabOT Ha MPAKTUKE

MIPaBUIBLHOCTH IIOATOTOBKH HJIEMEHTOB
JUis COOPKH MPOCTOTO PAAUOAIEKTPOH-
HOT'O yCTPOMCTBA

HK3aMeEH,
AKCIIEPTHOE HAOII0IeHNE
OIICHKA Mpoliecca u

pE3yJIbTaTOB BBIIIOJIHEHUS
BUJIOB pa0OT Ha MPAKTUKE

MMPaBHUJIbHOCTDH HaHCCCHUA

MapKUPOBOK U KJIEHM

DK3aMeH,
SKCIIEPTHOE HAOIIOICHHE
BBITTIOJTHCHHSA MMPAKTUYCCKUX

paoor,
OLICHKa nporecca u
pE3yJIbTaToB BBITIOJTHEHHS

BUJIOB pabOT Ha MPAKTUKE

COOTBETCTBUE YCTAHOBKH KPETEKHBIX
U3JIEIIMA U YCTPOMCTB Ha JJIEMEHTBI
HECYIUX KOHCTPYKLMHA TpeOOBaHUSIM
TEXHUYECKON JOKYMEHTALMU

AK3aMEH,
OLICHKA rnpouecca u
pe3yJIbTaTOB BBITTOJTHEHHUS
BUJIOB pa0OT Ha MPAKTUKE
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000CHOBaHHOCTh BBIOOpa Pa3IMYHBIX
MapoK KJIess ¥ KpacoK, MPaBUIBHOCTh
WX TPAMEHCHUS TIPU BBINOJTHCHUU
pabor

JK3aMe€H,
AKCIIEpTHOE HAOII0ICHHE
BBITIOJIHCHU A HpaKTquCKHX

pabor,
OLICHKA nporecca "
pe3yIbTaToB BBITTOJTHECHHS

BUJIOB pa0OT HA MPAKTUKE

IrpaMOTHOCTE IPOBECACHHUA IIPOBCPKU
KadeCTBa

IK3aMeEH,

OLIEHKa mporecca u
pE3yJIbTaToB BBITIOJTHEHHS
BUJIOB pa0OT HA MPAKTUKE

PaBUIBHOCTD COOJTIOICHHST
TEXHOJIOTHUYCCKUX IMponeccoB u
MOCJICIOBATEIBHOCTH  BBITIOJHCHUS
pabor

9K3aMEH,

TECTUPOBAHUE,
OILICHKA rpoiecca u
pe3yabTaToB BBIIIOJIHCHUS

BHUI0B pa60T Ha IMPAKTHKC

[1K 8.2. OcymiecTBisTh
IIOATOTOBKY
MaTepHaioB, COOPOUHBIX
€I HMIL
IIOJIyIIPOBOIHUKOBBIX
puOOPOB U MUKPOCXEM
JUISl TIAMKKA U CBAPKH.

BBITIOJTHCHUEC pa60T B COOTBECTCTBUU C
YCTaHOBJICHHBIMH ~ pPErJlaMEHTaMH  C
coOoIeHreM TpaBuil 0€30MacHOCTH
Tpy/Aa, CAHUTAPHBIMUA HOPMaMHU

9K3aMeEH,
SKCIIEPTHOE HAOJIIOCHHE
BBIITOJIHCHU ST HpaKTI/ILIGCKI/IX

pabor,
OIICHKA nporecca "
pe3yIbTaToB BBITTOJTHCHHS

BUJIOB pabOT Ha MPAKTUKE

MIPaBUILHOCTh YTEHUS | SK3aMEH,
TEXHOJOTUYECKOH H  TEXHUYECKOW | SKCIIEPTHOE HAOIOICHUE
JOKYMEHTallud B T.4. COOPOYHBIX | BHIIOJIHEHUS MPAKTHUYECKUX
yepTexen pabor,
OIICHKA nporecca u
pe3yabTAaTOB BBIITOJTHEHUSA
BUJIOB pabOT Ha MPAKTUKE
MMPaBHUJIbHOCTDH IIOATrOTOBKHU H | DK3aMC€H,
IIPUMEHEHUS 00OpyIOBaHUs, | PKCIIEPTHOE HAOTIOCHHE
HHCTPYMCHTOB JIIsL Ak | BBITIOJTHEHUS MPAKTUYCCKUX
COOTBETCTBUU C TEXHOJOTUYECKOU | pabor,
JIOKYMEHTaluen OLIEHKA nporecca u
pe3yJIbTaToOB BBITIOJIHEHU S

BUJIOB pabOT Ha MPAKTUKE

000CHOBaHHOCTb BBIOOpA PA3TUYHBIX
BUJIOB NAKH, (PJIFOCOBAHUS U JTyKEHUS

HK3aMeEH,
AKCIIEPTHOE HAOII0IeHNE
BBITIOJTHEHUS MPAKTUYECKUX

pabor,
OLIEHKa mporecca u
pe3yJIbTaToOB BBITIOJTHEHH S

BU 0B pa60T Ha IIPAKTHUKE

MPaBUJILHOCTb OCYIIECTBIICHUS
TEXHOJIOTHYECKOr0 Mpolecca paboTh
orepaTopa MUKPOCBapKU

AK3aMEH,

OLICHKA npouecca u
pe3yJIbTaTOB BBITTOJTHEHUS
BUJIOB pa0OT Ha MPAKTUKE

TOYHOCTD BBIIIOJHEHMS HalKH

DK3aMCEH,
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OLICHKA
pE3yNBTaTOB
BUJIOB pa0OT HA MPAKTUKE

nporecca

BBITIOJTHCHHU A

n

MPaBWIBHOCThH MPOBEJICHUS MPOBEPKHU
KauecTBa U3JIEIUN

IK3aMeEH,

OLIeHKa IIpoIiecca U
PE3YJIBTaTOB BHIIOJIHCHUS
BUJIOB pa0OT HA MPAKTUKE

I1K 8.3. BemmonHsTh
paboty omnepartopa
MUKPOCBapKH 4 paspsiza.

BBINOJIHEHHE pabOT B COOTBETCTBUHU C
YCTAQHOBJICHHBIMM  PETJIAMEHTaMU C
coOuro/IeHeM IpaBUil 0€30IacHOCTU
Tpy/Zla, CAHUTaPHBIMU HOPMaMH

9K3aMEH,
SKCIIEPTHOE HAOIOICHHE
BBIMTOJTHEHUS TPAKTUYCCKUX
pabor,
OLICHKA
pE3yJIbTaToB
BHUJIOB pa0bOT Ha MPAKTHKE

mponecca

BBIINIOJTHCHU A

u

MMPaBUJIbHOCTDH
TEXHOJIOTHYECKOU u
JOKYMCHTalIn

YTECHUA
TEXHUYECKOU

9K3aMeEH,
HKCIEPTHOE HAOIIOIEHHE
BBITIIOJTHEHUS IPAKTUYECKUX
pabor,
OIIEHKA
pe3yJabTaToB
BUJIOB pabOT Ha MPAKTUKE

nporecca

BBIINNOJTHCHU A

u

HPaBUIBHOCTb HCIIOJIb30BaHUS
CHELUATU3UPOBAHHOIO 000PY10BAHNUS
JUIs BBITIOJIHEHUSI paboT

9K3aMeH,
SKCIIEPTHOE HAOIIOICHHE
BBITOJIHCHUS TPAKTHYECKUX
pabor,
OIICHKA
pE3yJIbTaTOB
BUJIOB Pa0OT HA MIPAKTUKE

Imponecca

BBIIIOJTHEHUA

u

000CHOBAaHHOCTH
000py0BaHUS U MaTepUAIOB

BBIOOpA

9K3aMeH,
SKCIIEPTHOE HAOIOICHHE
BBITTOJTHEHUS TPAKTHYECKUX
paoor,
OIICHKA
pe3yabTaToB
BUJIOB pabOT Ha MPAKTUKE

nporecca

BBITTIOJTHCHU A

n

NPaBUIBHOCTb OCYILIECTBICHUS
ITOATOTOBKH IIOBEPXHOCTEN c
MCIIOJIb30BAHUEM  TEXHOJIOTMYECKOI0
00opyIoBaHus

HK3aMEH,
AKCIIEPTHOE HAOII0IeHNE
BBITIOJTHEHUS PAKTUYECKUX
pabor,
OIICHKA
pe3yIbTaToB
BUJIOB pabOT Ha MPAKTUKE

mnmponecca

BBIINIOJTHEHUA

u

MMPaBHUJIbHOCTDH OCYHICCTBJICHUA
TCXHOJIOTHUYCCKOTIO IMponecca

DK3aMeH,
SKCIIEPTHOE HAOIOICHHE
BBITTOJTHEHUS TPAKTHYECKUX
paoor,
OIIeHKa
pe3yJIbTaToB
BUJIOB pabOT Ha MPAKTUKE

mporecca

BBITTIOJTHCHU A

n

MIPaBUJIILHOCTh IIPOBEICHUS MPOBEPKH
KauecTBa

9K3aMEH,
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OLICHKA nporiecca u
pe3yabTaToB BBITTOJTHEHHS
BUJIOB pa0OT HA MPAKTUKE

[ToaroToBKa K AKCILTyaTaIK DKcrnepTHOe HaOJroIeHNE

CHEHUATBHOTO 000PYAOBaAHHUS BBITTOJIHEHHUS PAaKTUYECKUX
pabor Ha y4eOHOU u
MIPOM3BOJICTBEHHON IMPaKTHKAX:
OIICHKAa  TMpolecca  OlEHKa
pe3yIbTaTOB

IIK 8.4. OBnanenue
nepeoBbIMU METOJIaMU

Tpyna.

CrocoOsb! IefiCTBYS U IIOBEIECHIE B
Pa3JIMYHBIX CUTYaIUSIX

XKenanue COBEpIICHCTBOBATLCS B
npodeccun

WNHuTtepnperanus pe3ysbTaToB
HaOJIFONEeHUIl 3a
JESITEIIbHOCTHIO 00YYaroIIerocs
B IIPOIIECCE OCBOCHMS
00pa30BaTeNbHON MTPOTPAMMBI
DKCHepTHOE HAOII0ICHUE U
OIIeHKa Ha 1a00paTOPHBIX U
MPAKTUYECKHUX 3aHATHUSAX, IPU
BBITIOJIHEHUH padoT 10
y4eOHOM U TPOU3BOJICTBEHHON
MIPAKTHUKAM

OKk3aMeH

OK 01 Beibupats
CIIOCOOBI peUIeHUs
3amaq
npodeccHoHaIbHOM
JeSTEeIbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

DKCIUTyaTanus CeluaibHOro
MIPOrpaMMHOTO 00ecIieueHH s B
COOTBETCTBUU C IKCILTyaTallHOHHON
MIPOrPaMMHOM TOKyMeHTaluen

WHTepnperanus pe3ysbTaToB
HaOJIIONeHUil 3a
JIESITEIIBHOCTHIO 00yYaroIIerocs
B IIPOLIECCE OCBOCHHUS
00pa30BaTeNbHOM POrpaMMbl
DKcrepTHOE HAOIIOICHUE U
OIIeHKa Ha 1a00paTOPHBIX U
MPAKTUYECKUX 3aHATUSX, TIPH
BBITIOJIHEHUH PadoT 110
y4eOHOM U TPOU3BOJICTBEHHON
MIPAKTHUKAM

OK3aMeH

OK 02 Ucnonbs3oBath
COBpPEMEHHBIE CPECTBA
MOWCKA, aHaJIHM3a U
HUHTEPIIPETAINH
uHpopmanuu, u
nH(OpMaLIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢ecCuOHAITBHON
JesITeTbHOCTH.

IPAaMOTHOCTb YCTHOW U NMUCbMEHHOU
peuu,

SCHOCTb (bopMyIMpOBaHUS
W3JI0KEHUS MBICIEN

n

WHTepnperanus pe3ysbTaToB
HaOoIeHui 3a
JIEeATETLHOCTHI0 00YUaIOIIErocs
B IIPOLIECCE OCBOCHUS
00pa30BaTeNbHOI MpOrpaMMbl
DKcrepTHOE HAOIOICHUE U
OIICHKA Ha Ja0OpaTOPHBIX U
MPAKTUYECKUX 3aHATUSX, TIPH
BBITIOJIHEHUH PadoT 110
y4eOHOM U TPOU3BOJICTBEHHON
MIPAKTHUKAM

DK3aMeH

OK 05 OcymiecTBasiTh
YCTHYIO ¥ MTUCBMEHHYIO
KOMMYHHKAITUIO HA
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit ®eneparnn
C Y4eTOM 0COOCHHOCTEM
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COLIMAJIbHOTO U
KyJIbTYPHOT'O KOHTEKCTA.
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