MunuctepcTBo oOpazoBanus pkyTckoit oomactu
['ocynapcTBeHHOE O10KETHOE MTPOPECCHOHATIBHOE
oOpazoBatenbHOe yupexaenue MpkyTckoi oonactu

«IpKyTCKUM aBUALTUOHHBIN TEXHUKYM))

YTBEPXIAIO
Jupekrop
I'BHOYUO «MAT»

| ,._//‘".'
A tes o [I/SkyGoBekuit A.H.
«08» debpans 2023 r.

®OH/JI OLIEHOYHBIX CPEJICTB MO JUCHUIIJINHE

OI1.13 KoHcTpynpoBaHue parodIeKTPOHHOTO 000pyI0BaHHUS

CcHeUaIbHOCTH

09.02.07 UudopmaiimoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHUE

Hpkyrck, 2023



Paccmotpena
IIUKJIOBOM KOMHCCHEN
NCII nportoxon Ne9 ot

17.05.2023 r.
No Pazpaborunx ®UO
1 Tupckuit Augpeit Unsuu

cTp. 2 u3 16



1. OBIIUE ITOJIOXKXEHUA

1.1. Ob6sacTs npuMeHeHus (poHaa oneHOUYHBbIX cpeacTB (POC)

®OC 1o IUCHUIIIMHE SABIISIETCA YaCThIO TPOTPaMMBbI ITOJATOTOBKH CIICIIMATHUCTOB
cpeaHero 3BeHa 1o crenranbHocTH 09.02.07 MHpopMaimoHHbIe CUCTEMBI U
IporpaMMHPOBAHUE

1.2. Mecro mucuuminnbl B crpykrype HIICC3:
OI1.00 O6menpodeccrnoHaTbHbBIN UK.

1.3. lesau 1 3agaum JUCHUILIMHBI — TPeOOBAHMSA K Pe3yJIbTaTaM O0CBOCHUA
AUCHUNIMHBI

Pesynprarsl No DopMUpYEMBIN PE3YIbTAT
OCBOCHHSI pe3yJibTara
JUCUUILIUHBI
3HaTh 1.1 TpeOOBaHUsI K OpraHU3aluK padovyero Mecta
MOHTa)KHHUKA PaAN03JIEKTPOHHOU anmnapatyphl;
1.2 mpaBuia JEKTPUIECKON O€30MaCHOCTH U TTOKAPHOH
0€30MacHOCTH TPY/Ia;
1.3 Ha3HAYEHUE 3JIEKTPOU3IMEPUTENBHBIX TPUOOPOB,
KOMMYTAIMOHHBIX YCTPOMCTB, pa3BUTHUS
MUKPOIJICKTPOHUKY;
1.4 TpeOOBaHUSI IPH BBHITIOJIHCHUH MOHTaXKa M JEMOHTaXa

CJIOKHBIX MOHTaXXHBIX CXCM,

YMmeTh 2.1 BBINIOJIHATH COOPKY U MOHTaX OTJEJbHBIX Y3JI0B Ha
MUKPORJIEMEHTAaX, MOHTaXa (DYHKIIMOHAJIbHBIX Y3JIOB
CpPEeIHEN CIOKHOCTH B MOIYJIbHOM HCIIOJIHEHHNH;

2.2 BBISIBJIATh M YCTPAHSITh MEXAHUYECKUE U DJICKTPUUECKUE
HEToJaKu B paboTe ammaparypsl, IPUOOPOB U
KOMILICKTYIOITHX;

2.3 MOJIb30BaThCSI TEXHUYECKON JOKYMEHTAIIUEH;
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JInuHOCTHBIC
pe3yabTaThl
peanu3aiuu
MPOTrPaMMBbI
BOCIIMTaHUS

4.1

[IposBnsronMi U IEMOHCTPUPYIOIINN YBAXKEHUE K TPYAY
YeJI0BEeKa, 0CO3HAIOIINMA [IEHHOCTh COOCTBEHHOTO TPYyIa U
TpyJAa APYTUX J0Ae. DKOHOMHYECKN aKTUBHBIN,
OpPUEHTHUPOBAHHBIN Ha OCO3HAHHBIN BBIOOD cepbl
po¢eCCUOHATIBHON IEATEIBHOCTH C YYETOM JIMYHBIX
KU3HEHHBIX MJIAHOB, MOTPEOHOCTEN CBOEH CEMbH,
poccuiickoro obiecTBa. Boipaxkaromiuii 0CO3HaHHYIO
TOTOBHOCTH K MOJTYUYEHHIO TPOGHECCUOHAIBHOTO
oOpa3oBaHUs, K HEIPEPHIBHOMY 00pa30BaHUIO B TCUCHUE
XKU3HU J[€eMOHCTPUPYIOMIUI ITO3UTUBHOE OTHOLIEHHE K
PETYJIMPOBAHUIO TPYAOBBIX OTHOLICHHM.
OpueHTHpPOBaHHBIN HA caMO00pa3oBaHue U
po(eCcCHOHANBHYIO MEPENOITOTOBKY B YCIOBHUSX CMEHBI
TEXHOJIOTUYECKOT0 YKJIaJa U COMYTCTBYIOIINX
COLIMANIbHBIX MepeMeH. CTpeMsiuics K (pOpMUPOBAHUIO
B CETEBOM Cpejie TMYHOCTHO U MPOodheCcCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIU(POBOIO CIeaar

4.2

Oco3Haromui U JeATeIbHO BhIPAXKAIOIINI
MIPUOPUTETHYIO LIECHHOCTh KaXK/I0M YEJIOBEUECKOM )KU3HH,
YBKAIOUIMN JOCTOMHCTBO JIUYHOCTH KaXKJI0TO YEIOBEKA,
COOCTBEHHYIO U UYKYIO YHUKAJIBHOCTh, CBOOOTY
MHPOBO33PEHYECKOT0 BEIOOPA, CAMOOIPEIETICHUS.
[IposiBisitonuii 6epe’KIMBOE U YyTKOE OTHOIICHUE K
PENUTHO3HON MPUHAIIICAKHOCTH KaXkI0T0 YEIOBEKa,
peayNpPEeUTEIIbHBIN B OTHOIICHUH BBIPAXKCHUS MPaB U
3aKOHHBIX UHTEPECOB APYTUX JIIOACH

4.3

bepexnnBo OTHOCIIIUICS K IPUPOJTHOMY HACIIEIUIO
CTpaHbl U MUPA, TPOSABIAIOUINI CPOPMUPOBAHHOCTD
DKOJIOTUYECKOH KYJIbTYPbl HA OCHOBE [IOHMMaHUsA
BIIMSHUSA COLMAJIbHBIX, DKOHOMUYECKUX U
po¢eCCUOHATBLHO-IIPON3BOJCTBEHHBIX IIPOLIECCOB Ha
OKpY’KaIOLYyIO cpely. BeIipaxkarolui 1eaTesIbHOE
HENPUATHE NEUCTBUM, IPUHOCIIIMX Bpel IPUPOJIE,
pacno3HaroIUKA ONaCHOCTH Cpebl OOUTAHMS,
MIPEAYNPEKIAIONIUN PUCKOBAHHOE MTOBEAEHUE IPYTUX
rpakJaH, NOMYJSIPU3UPYIOIINNA CIIOCOOBI COXpaHEHUS
ITaMSTHUKOB IIPUPOJIbI CTPAHBI, PETMOHA, TEPPUTOPHH,
MOCEICHUS, BKIIOUCHHBIN B 00II€CTBEHHbIE HHULIUATUBBI,
HampaBJieHHbIE Ha 3a00Ty O HUX
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4.4 JemoHcTpupyomuii ymenue 3¢ (pexTuBHO
B3aMMOJICHICTBOBATh B KOMaH/E, BECTH JIHAJIOT, B TOM
YHCIIE C UCIIOJIb30BAHUEM CPEJICTB KOMMYHHKAITUH

4.5 JIEeMOHCTPUPYIOLINI HABBIKM aHAIN3a U UHTEPIIPETALUN
nH(MOPMAITUHU U3 PA3TUIHBIX HICTOYHUKOB C YIETOM
HOPMAaTUBHO-IIPABOBBIX HOPM

4.6 JIeMOHCTpHUPYIOIIHY TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA
MPOTSOKCHUH BCEH JKU3HU; CO3HATEILHOE OTHOIIICHHUE K
HEIPEPBIBHOMY 00Pa30BaHUIO KaK YCIIOBHIO YCIICIITHON
npo¢deCCUOHAIBHOM U OOIIECTBEHHOM ESITEILHOCTH

1.4. ®opmupyembie KOMIETEHIIMH:

OK.1 Bei6upats crocoObl pemeHus 3aaa4d mpoecCHOHATBHON ACSITEIIBHOCTH
MIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK.2 Hcnosp30BaTh COBPEMEHHBIE CPEACTBA MIOUCKA, AHAJIN3A U MHTEPIIPETALUU
uH(popMaluu, 1 UHGOPMALIMOHHBIE TEXHOJIOTMH ISl BHIIIOJIHEHUS 3a7a4
npodeccroHanbHOM NeSITEIbHOCTH

OK.3 IInanupoBath U pean30BbIBaTh COOCTBEHHOE MPO(PECCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE, IPEANPUHUMATENIBCKYIO AESTENBHOCTD B MpodeccuoHanbHOU chepe,
MCIIOJIb30BaTh 3HAHMS 0 (PMHAHCOBOM I'PAaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIMIX

OK.4 DddexTrBHO B3auMOAEHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMAHJIE

OK.5 OcymecTBisaTh yCTHYIO U MIACBMEHHYIO KOMMYHHKALAIO HA TOCYIapCTBEHHOM
s3bike Poccuiickoit deaepanuu ¢ y4eToM 0COOCHHOCTEH COIMATbHOTO U KYJIBTYPHOTO
KOHTEKCTa

ITK.3.1 OcyuiecTBIsSITh pEBEIOMPOBAHKE MPOTPAMMHOTO KOJ1a B COOTBETCTBUU C
TEXHUYECKOW JOKYMEHTAlUEH
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2. ®OHJ OIIEHOYHBIX CPEJICTB JUCIUIIJIAHBI, UCITIOJIb3YEMbBIN
JJISA TEKYHIETI'O KOHTPOJISA
2.1 Texymuii kouTpoab (TK) Ne 1

Tema 3anaTus: 2.3.2 Knaccudukanus, Ha3Hau€HUE BUbI U METO/bI U3TOTOBJICHUS
MHUKPOCXEM.

Metoa u ¢popma koutTpoJsi: [Tucemennsiit onpoc (Omnpoc)

Buna xonrTpoas: [IpoBepounas padbora

Junaktuyeckas eqununa: 1.1 tpeboBanus K opranu3anuu pabodero mecra
MOHTaKHHUKA PaAU03JIEKTPOHHON anmnapaTyphl;

3ansaTue(-s1):

1.1.1.I1paBuna anekTpuuecKoi 6€30MacCHOCTH U MOXKAPHOU 0€30MaCHOCTH TPyAa.
1.1.2.TpeboBanue k opraHu3aluy paboyero MecTa MOHTXKHUKA PaHMOAICKTPOHHON
anmnaparypsl 1 IpuOOpPOB.

1.1.3.Buibl UHCTPYMEHTOB, MPUCIIOCOOICHUH 1151 paboYyero MecTa MOHTaKHUKA
PaIMO3ICKTPOHHOM anmnapaTypbl U IPUOOPOB.
3apanue Nel
OTBeTUTH HA BOIIPOCHI:

1. Kakue nHCTpYMEHTHI JOJIKHBI OBITh HA paboueM MecTe.
2. Kak cobmrotaercs TexHuka 0€301acHOCTH Ha paboueM MecTe.
3. I'ae nomKHbBI HAXOUTHCS TOPIOYUHE KUIKOCTH.

Ouenka Ilokazamenu ouenku
3 PackpeIT oivH Bonpoc u3 Tpex.
4 PackpsITO 1Ba BOIpoca u3 Tpex.
5 PackpsbITo Tpu Bompoca u3 Tpex.

JupakTudeckas eqmHuna: 1.2 npaBuia 3JIeKTPUIECKO 0€30MaCHOCTH U TIOKAPHOI
0e30MacHOCTH TPYa;
3ansaTue(-1):
1.1.1.1TpaBuna sneKkTpuyecKoit 6€30MaCHOCTH U MOXKApPHOU 0€30MaCHOCTH TPYaa.
3ananme Nel
1. Pacckazarp 0 mpaBWJIax TUTHEHBI.
2. Pacckazarh 0 npaBwiiax 3J€KTPUUECKON 0€30MaCHOCTH.
3. Paccka3zath 0 mpaBmiiax mo>kapHOU 0€30MMacHOCTH.

Ouenka Ilokazamenu ouenku
3 PackpsIT 01MH BOIIPOC U3 TPEX.
4 PackpsIThl 1Ba BOmpoca U3 Tpex.
5 PackpsbIThl Tpu Bompoca u3 Tpex.
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2.2 Texymuii kKOHTPOb (TK) Ne 2

Tema 3ausiTus: 4.2.2.Crioco0bl U3rOTOBJICHUS TIEYATHBIX TIJIAT.

Metoa u ¢popma koHTpoJsi: [Tucemennsiii onpoc (Ompoc)

Buna konTpoasi: [Iposepounas pabora

JAunakTudeckas eqmHuna: 1.3 Ha3HaueHUE AIEKTPOU3ZMEPUTENBLHBIX TPUOOPOB,
KOMMYTAIIMOHHBIX YCTPOUCTB, Pa3BUTUSI MUKPOIJICKTPOHUKH,

3ansaTue(-1):

2.1.1.Pe3ucropsl.

2.1.2. KonaeHcaTopsl.

2.1.3.Karymku HHAYKTUBHOCTH U APOCCEIN.

2.1.4. TpaunchopmaTopsl.

2.2.1.lnonst. Onpenenenue, KiaccuUKaIus, MaTepUaIbl M3TOTOBIICHUS, TAPaAMETPHI,
CXEMBbI BKIIFOUEHUS.

2.2.2.YcnoBHble 0003HAYEHUSI U MAPKUPOBKA MOJIYITPOBOTHUKOBBIX MPUOOPOB.
2.2.3.Tpaunzucropsl. Onpenenenue, kKiaccudukaius, mnapaMmeTpbl U XapaKTePUCTUKH,
CXEMBbI BKJIIFOUECHHUSI.

2.3.1.0cHOBHBIE HAIIPaBJICHUS PA3BUTHUS MUKPOIJIECKTPOHUKHU. Y HU(DULIIUPOBAHHBIE
(yHKITMOHATBHBIE MOAYJM U MUKPOMOTYJIH.

2.3.2. Knaccudukanus, Ha3HaYE€HUE BUABI U METOJIbI U3TOTOBJICHUS MUKPOCXEM.
2.3.3.Knaccudukanus, Ha3HaYeHUE BUIbI U METOABI U3TOTOBICHUSI MUKPOCXEM.
3.1.1.I'pynmsl 31€KTpOU3MEPUTEIBHBIX TPUOOPOB. XapaKTEPUCTUKH, YCIOBHO-
rpadguueckue 0003HaYEHUS Ha CXEMax.

3.1.2.Buasl u3BMEpUTENbHBIX TPUOOPOB U METOABI U3MEPECHHIA.

4.1.1.3nakomctBO ¢ uHTepdericom nporpammsl Sprint Layout 6.0 (EasyEDA).
4.1.2.3nakomctBO ¢ uHTepdericom nporpammsl Sprint Layout 6.0 (EasyEDA).
4.1.3.Kak pa6orats B nporpamme Sprint Layout 6.0 (EasyEDA).

4.1.4.Kak pa6orats B nporpamme Sprint Layout 6.0 (EasyEDA).

4.2.1.1IpyHuMN U3rOTOBJICHUS ME€YATHBIX IIJIaT.

3ananue Nel

1. Pacckazarh 0 BUJax 3J€KTPOU3MEPUTENBHBIX TPHUOOPOB.

2. OxapakTepu30oBaTh U3MEPSIEMbIE BEJIMUUHBI C UCTIOIB30BAHUEM
AIEKTPOUZMEPUTEIBHBIX MPUOOPOB.

3. Kak ocymiecTBisieTcsl npoBepKa MapaMeTPOB U UCHPABHOCTH PAAUOAECTAIICH.

Oueuka Ilokazamenu OUEHKU

3 OTBeT Ha OJIUH BOMPOC U3 TPEX.

OtBeT Ha ABa BOIIPOCa U3 TPECX.

5 OTtBeT Ha TpH BONpPOCa U3 TPEX.
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Jupaktudeckas equauna: 1.4 tpeOoBaHUA MPU BBITIOJHEHUHA MOHTaXa U IEMOHTaXa
CJIOHBIX MOHTQXKHBIX CXEM;

3ansaTue(-1):

2.1.1.Pe3ucropsl.

2.1.2.KoHnageHcaTopsl.

2.1.3.KaTylmKu HHAYKTUBHOCTH U JPOCCETH.

2.1.4. TpaunchopmaTopsl.

2.2.1.Inonsl. Onpenenenue, kiaccuukaius, MaTepHallbl M3rOTOBIICHHUS, TAPaMETPHI,
CXEMBbI BKIIFOUECHHUS.

2.2.2.YcnoBHble 0003HAYEHUSI U MAPKUPOBKA MOJIYITPOBOTHUKOBBIX MPUOOPOB.
2.2.3.Tpaunzucropsl. Onpesaenenue, kKiaccuduxaius, mnapaMmeTpbl U XapaKTePUCTUKH,
CXEMBbI BKJIIOYECHUSI.

2.3.1.0cHOBHBIE HAIIPaBJICHUS PA3BUTHUS MUKPOIJIEKTPOHUKHU. Y HU(DULIIUPOBAHHBIE
(yHKLIHMOHATBHBIE MOYJI U MUKPOMOIYJIH.

2.3.2.Knaccudukanus, Ha3HaYeHUE BUIbl U METOAbI U3TOTOBICHHUSI MUKPOCXEM.
2.3.3.Knaccudukanus, Ha3Ha4YeHUE BUIbI U METOAbI U3TOTOBICHHUSI MUKPOCXEM.
3.1.1.I'pyniibl 37€KTPOU3MEPUTENBHBIX TPHOOPOB. XapaKTEPUCTUKH, YCIOBHO-
rpaduyeckue 0003HAUYCHHUS HA CXEMaX.

3.1.2.Bupl uaMepuTeabHbIX TPUOOPOB M METOIBI U3MEPECHHUIA.

4.1.1.3nakomctBO ¢ uHTepdericom nporpammsl Sprint Layout 6.0 (EasyEDA).
4.1.2.3nakomctBO ¢ uHTepdericom nporpammsl Sprint Layout 6.0 (EasyEDA).
4.1.3.Kak pa6orats B nporpamme Sprint Layout 6.0 (EasyEDA).

4.1.4 Kak paborats B mporpamme Sprint Layout 6.0 (EasyEDA).

4.2.1.1IpyHUMN U3rOTOBJICHUS ME€YATHBIX IIJIaT.

3apnanue Nel

CdopMmynnpoBaTh pa3BepHYThI OTBET Ha CIEIYIOLIUE TEMBI:

1. TpeGoBaHus K MpoOIECCY MPOU3BOICTBA JIEKTPOMOHTAXKHBIX PadOT.

2. Kak nogo0path (uiroc Aji1 MOHTaXa M IEMOHTaXa CJI0KHBIX MOHTAKHBIX CXEM.

3. TpeboBaHuUsl K IPOIIECCY MPOU3BOJICTBA AIEKTPOMOHTAKHBIX pabOT, a TAKKe
Ha3HAYECHHE U MAapKH MPUIIOS.

Ouenka Ilokazamenu oyenku
3 PackpsIT 01MH BOIIPOC U3 TPEX.
4 PackpeIT 1Ba BOpOCa U3 TpeX.

5 PackpsIT Tpu Bompoca u3 Tpex.

2.3 Texymuii koHTpOb (TK) Ne 3
Tema 3ansaTusa: 6.1.6.HaxoxaeHue u ycTpaHeHUE HEUCIIPABHOCTEW CO CMEHOM
OTJZICJIHBIX AJIEMEHTOB U Y3JIOB.
Metoa u ¢popma kouTpoJsi: [lucemennsii onpoc (Ompoc)
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Bua kontpoas: [Ipaktuyeckas pabora

JupakTuyeckas exmHUNA: 2.1 BBINOIHATH COOPKY MU MOHTaX OTAEJIbHBIX Y3JIOB Ha
MUKPOAJIEMEHTaX, MOHTaXa (PYHKIIMOHAJIBHBIX Y3JIOB CPEAHEN CII0)KHOCTU B MOAYJIBHOM
WCIIOJIHEHHH;

3ansaTue(-11):

5.1.1.1IpoBepka MpOBOJIOYHBIX K HE MPOBOJOYHBIX PE3UCTOPOB. COPTUPOBKA MO
MapKHUPOBKE.

5.2.1.Mcnonp3oBanue npuOOPOB ISl U3MEPEHUS TapaMeTPOB KOHEHCATOPOB.
5.3.1.13mepenne napaMeTpoB KaTyIIeK UHIYKTUBHOCTH U APOCCEIIEH.

5.4.1. 3mepenue mapaMeTpoB TpaHCcHOpMaTOPOB.

5.5.1.3mepenune nmapaMeTpoB NOTYNPOBOAHUKOBBIX IPUOOPOB - TPAH3UCTOPOB.
5.5.2.CopTupoBKa 0 MApPKUPOBKE, MPOBEPKA MAPaMETPOB JIEKTPOUIMEPUTEIbHBIMU
npudopamu.

5.5.3.I3Mepenue napameTpoB U COPTUPOBKA THOJIOB.

5.6.1.CoptupoBka, (popMOBKa U Malika HHTETPATIbHBIX MUKPOCXEM.
5.6.2.1IpumeHeHrEe MUKPOCXEM IIPU U3TOTOBJIEHUN CXEM.

6.1.1. TexHuka 0€3001aCHOCTH NPU U3MEPEHHUSIX.

6.1.2.0npenenenne eAMHULIBI U3BMEPEHUN PaaNOIeTATICH.

6.1.3.Bp100p 1 mOAKITIOYEHHE SIIEKTPOU3MEPUTEIHLHOTO MPUOOpa MPU MPOBEPKE
apaMeTpoOB PaIUO3IEMEHTOB.

6.1.4.Vcrionb30BaHue AIEKTPOU3ZMEPUTEIBHBIX PUOOPOB I CHATHS XapaKTEPUCTUK
paauoieTanseii u CXeM.

6.1.5.3mepenune mapaMeTpoB pe3ucTOPOB, KOHACHCATOPOB, KaTYyIIeK HHAYKTUBHOCTH,
apocceneit, TpancopmMaTopoB.

3apnanue Nel
BoinonauTh cOOPKY U MOHTaX OTJEIBHBIX y3710B HA MUKPO3JIEMEHTaX, MOHTaXa
(YHKUIHMOHANIBHBIX Y3JI0B CPEAHEN CII0AKHOCTH B MOJYJIbBHOM HCIIOJIHEHHH.

Ouenka Ilokazamenu oyenku
3 BrInosHEeHO MpaBUIIBHO OJHO 33JaHHUE U3 TPEX.
4 BrInonHeHo MpaBUiIbHO OJHO 3aaHUE U3 TPEX.
5 BrInosHEeHO MpaBUIIBHO OJHO 3aJaHHUE U3 TPEX.

JuaakTuyeckasi eIMHUIA: 2.2 BBISBISATh U YCTPAHATh MEXaHUYECKUE U AICKTPUICCKUE
HETOJIAJIKN B pa0OoTe ammapaTypbl, IpUuOOPOB U KOMILIEKTYIOIINX;

3ansaTue(-s1):

5.1.1.IIpoBepka MpOBOJIOYHBIX K HE MPOBOJIOYHBIX PE3UCTOPOB. COPTUPOBKA O
MapKHUPOBKE.

5.2.1.Ucnionb3oBanue mpuOOPOB JIJIsl U3MEPEHHUS MapaMeTPOB KOHIEHCATOPOB.
5.3.1.3mepenune mapaMeTpoB KaTylIeK HHAYKTUBHOCTH U IpOcceen.
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5.4.1.M3mepenne napameTpoB TpaHC(HOPMATOPOB.

5.5.1.3mepenune napaMeTpoB NOJYyNPOBOAHUKOBBIX IPUOOPOB - TPAH3UCTOPOB.
5.5.2.CopTupoBKa 10 MAPKUPOBKE, MPOBEPKA MAPAMETPOB JIEKTPOUIMEPUTEITBHBIMU
npudopamu.

5.5.3.I3Mepenue napameTpoB U COPTUPOBKA THOJIOB.

5.6.1.CoptupoBka, GopMOBKa U Maiika HHTErPATLHBIX MUKPOCXEM.
5.6.2.1IpyuMeHeHre MUKPOCXEM IIPU U3TOTOBJIECHUU CXEM.

6.1.1. Texauka 6€30MaCHOCTH MPU U3MEPECHUSIX.

6.1.2.0npenenenne eAMHULIBI U3BMEPEHUN PaANOIETAIICH.

6.1.3.Bb160p 1 moaKIII0YeHNE 3NEKTPOM3MEPUTEIHLHOTO MPpUOOpa MPpU MPOBEPKE
napaMeTpoB Pagruo3JIEMEHTOB.

6.1.4.Vcnionb30BaHueE AIEKTPOU3ZMEPUTENLHBIX PUOOPOB AJI CHATHS XapaKTEPUCTUK
paIuoAETAIIEN U CXEM.

6.1.5.M3Mepenune napameTpoB pe3ucTopoB, KOHAECHCATOPOB, KATYIIEK UHAYKTUBHOCTH,
apocceneil, TpanchopmMaTopoB.

3apanue Nel

BbISIBISITE U yCTpaHATh MEXaHUYECKHUE U DJIEKTPUUYECKHUE HEMOJIAJIKU B paboTe
anmapatypsl, TPUOOPOB M KOMIUICKTYOIITHX.

Ouenka Hokazamenu ouenku

3 BbISIBJI€HBI M YyCTPAaHEHBI MOJIOBUHA MEXAHUYECKUX U AIEKTPUUECKUX
HEMOJIaJIOK B paboTe amnmapaTyphbl, IPUOOPOB U KOMIUIEKTYIOLIUX.

4 BEISIBJICHBI M YCTPAHEHBI BCE MEXaHUYECKHE U DJICKTPUUYCCKHUEC
HETOJIaJIKU B pa0doTe anmapaTypbl, TPHOOPOB U KOMILICKTYIOIIHX.
Nmeercs oiHa ommOKa.

5 BrisBiieHBI U yCTpaHEHBI BCE MEXAHUUECKHUE U DJIEKTPUUYECKUE
HEMOJIaJIKK B paboTe anmaparypbl, IpUOOPOB U KOMILIEKTYIOIIHX.

2.4 Texymuii koHTpOoab (TK) Ne 4
Tema 3ansTus: 7.3.4.Coopka cBoei CXeMbl HA MAKETHOM IL1aTe.
Metoa u popma kontpoJs: IIpaktuyeckas padora (Ompoc)
Bua kontpoas: [Ipaktuyeckas padora
JAnpakTuyeckasi eIMHULA: 2.2 BBISABIATD U YCTPAHATh MEXaHUYECKUE U 3JIEKTPUUYECKUE
HETOJaJKU B paboTe anmnaparypsl, MpUOOPOB U KOMILIEKTYIOIIUX;
3ansiTue(-1):
6.1.6.HaxoxieHue u ycTpaHeHUEe HEUCIIPABHOCTEW CO CMEHOM OT/ICJIbHBIX 3JIEMEHTOB U
y3JIOB.
6.1.7.Haxox1eH1e 1 yCTpaHEHHE HEUCIIPABHOCTEN CO CMEHOM OTNIENbHBIX JIIEMEHTOB U
y3JI0B.
7.1.1.BpinonHEHNE JTY>)KEHUS U TAHKH.
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7.1.2. Actionp30BaHNUE METOA0B MOHTAKHBIX COSTUHECHUIX.

7.1.3.Mcnionbp30BaHre HHCTPYMEHTOB NP pa3aesku IpoBoaoB U MoHTaxe LIIP pa3bemoB.
7.1.4.BpinonHeHne pa3BoIKU MPOBOJIOB JIEKTPOMOHTaka. bangax.

7.1.5.BeinonHeHne pa3BoAKU IEKTPOMOHTaXKA. banaaxk.

7.2.1.13roToBieHNE CXEMbI MYJIbTUBHOpATOpA IMTyTEM pa3MELICHUS paluoAeTalIel Ha
MaKeTHas IU1aTa 3aTeM MEPEHOC Ha MEYATHYIO IJIaTy.

7.2.2.Mcnionb30BaHUE IEPEHOCA PUCYHKA HA MEYATHYIO IUIaTy C MPUMEHEHUEM
KOMIIBIOTEDA.

7.2.3.Mcnonb30BaHuE paauoaeTaaei I U3rOTOBJICHUS CXEM, O3HAKOMJIEHHUE C UX
MapKHPOBKOM U CIIPAaBOYHBIMU JaHHBIMU.

7.2.4.1lpuMeHeHne 31eKTPOU3MEPUTENbHBIX MPUOOPOB MPU MPOBEPKE HA MPABUILHOCTh
COEIMHEHNUS U ONITUMAJIIbHOCTH PACIPENEIICHHS PATHOAJIEMEHTOB.

7.2.5.13roToBieHue 1 npoBepka Ha paboTOCHOCOOHOCTh CXeMbl « MyIbTUBUOPATOPY.
7.2.6.Haxox1eHHEe U yCTpPaHEHHE HEUCTIPABHOCTEN CO CMEHOU OT/AENIbHBIX 3JIEMEHTOB U
Y3JIOB.

7.3.1.Coopxa cxembl "Cunre3aropa" Ha MAaKETHOM iare.

7.3.2.Coopxka cxemsl "berymme oran" Ha MaKeTHOU TjIaTe.

7.3.3.C6opka cxembl "ABTOMAT CIy4yaifHOTo Yucia' Ha MaKeTHOM TIaTe.

3ananue Nel

Haittu 1 ycTpaHuTh HEMCIIPABHOCTH CO CMEHOMW OTIEIIbHBIX AJIEMEHTOB U Y3J10B.

Ouenka Ilokazamenu ouenku

3 Halinena n yctpaHeHa 1oJIoBUHa HEUCIIPABHOCTEW CO CMEHOM
OT/EJIbHBIX AJIEMEHTOB H Y3JIOB.

4 HaitneHsl 1 ycTpaHEeHbI BCE HEMCIIPABHOCTH CO CMEHOW OTIEIIbHBIX
AJIEMEHTOB U y3710B. IMeroTcs ommoku.

5 Halinensl u ycTpaHeHbl BCE HEUCIIPABHOCTH CO CMEHOM OTIEIIbHBIX
AJIEMEHTOB U Y3JIOB.

JAnpakTuyeckasi exuHUIA: 2.3 TI0JIb30BATHCS TEXHUUYECKOU TOKYMEHTAUEH;
3ansaTue(-1):

5.5.1.M3mepenne napaMeTpoB MOJTYNPOBOJHUKOBBIX IPUOOPOB - TPAH3UCTOPOB.
5.5.2.CopTupOBKa 110 MapKUPOBKE, MMPOBEPKA MAPAMETPOB IEKTPOUZMEPUTEIILHBIMU
npudopamu.

5.5.3.13mepenne napaMeTpoB U COPTUPOBKA JTUOIOB.

5.6.1.CopTupoBka, GopMOBKa M Maiika HHTErPATbHBIX MUKPOCXEM.
5.6.2.1IpumMeHEeHHEe MUKPOCXEM IIPU U3TOTOBJIEHUU CXEM.

6.1.1.TexHuka 6€30MacHOCTH MPH U3MEPECHUSIX.

6.1.2.0npenenenue eMHULIBI U3MEPEHUN PAIUOICTAIICH.

6.1.3.Bb100p 1 noaKiII04eHNe 3EKTPOU3MEPUTEIBLHOTO MpUOO0pa MpU MPOBEPKE
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apamMeTpoB Pagruo3JIEMEHTOB.

6.1.4.Vcnionb30BaHuE IEKTPOU3ZMEPUTENbHBIX PUOOPOB AJI CHATHUS XapaKTEPUCTUK
PagUOIETAIEN U CXEM.

6.1.5.M3Mepenune napameTpoB pe3ucTopoB, KOHAECHCATOPOB, KATYIIEK HHAYKTUBHOCTH,
apocceneil, TpaHcopMaTopoB.

6.1.6.HaxoxeHne 1 ycTpaHeHHE HEUCIIPABHOCTEN CO CMEHOM OT/IENbHBIX JIEMEHTOB U
y3JI0B.

6.1.7.HaxoxeHue u ycTpaHeHUE HEUCIIPABHOCTEW CO CMEHOM OTJICJIbHBIX 3JIEMEHTOB U
y3JI0B.

7.1.1.BeinonHeHNE JTy>KEHUS U TalKH.

7.1.2.Mcrionb30BaHUE METOJOB MOHTAXHBIX COCITMHEHUSX.

7.1.3.Mcrionb30BaHUE MHCTPYMEHTOB IIPU Pa3eiIKu IpoBoa0B U MOHTaxe 1P pa3bemoB.
7.1.4.BpinonHeHne pa3BOJIKU MPOBOJIOB JIEKTPOMOHTaka. banaax.

7.1.5.BpinonHeHne pa3BoIKU AIEKTPOMOHTaXKA. banaaxk.

7.2.1.13roToBieHNE CXEMbI MYJIbTUBHOpATOpA MyTEM pa3MELICHUS paluoAeTalIel Ha
MaKeTHasl MJiaTa 3aTeM MEPEeHOC Ha MEYATHYIO TUIaTy.

7.2.2.Micrionp30BaHuE NEPEHOCA PUCYHKA HA IIEYATHYIO IUIaTy C IPUMEHEHUEM
KOMIIBIOTEPA.

7.2.3.Mcnonb30BaHue paauoeTaneii Jyisl U3rOTOBJIEHUS CXEM, 03HAKOMIICHUE C UX
MapKUPOBKOM U CIIPABOYHBIMU JJAHHBIMH.

7.2.4.1lpuMeHeHne 3IeKTPOU3MEPHUTENBHBIX MPUOOPOB MPHU MPOBEPKE HA MPABUILHOCTh
COEIMHEHHUS U ONITUMAIIbHOCTH PACIPEIEIICHHS PAIHOAJIEMEHTOB.

7.2.5.13roToBieHue 1 mpoBepka Ha paboTOCHOCOOHOCTh CXeMbl « MyJIbTUBHOPATOPY.
7.2.6.Haxox1eHHE U YCTPAaHEHUE HEUCIIPABHOCTEN CO CMEHOM OTNIEIBbHBIX JIIEMEHTOB U
Y3JIOB.

7.3.1.Coopxka cxembl "Cunte3aropa” Ha MAaKETHOM Iiate.

7.3.2.C6opxka cxeMbl "beryiire oruu" Ha MakeTHOM TaTe.

7.3.3.COopxka cxeMbl "ABTOMAT cly4ailHOTO yucia" Ha MAaKeTHOM miare.

3ananue Nel

1. BeIsIBUTH COCTaB KOMIUIEKTYIOIINUX, BXOASAIIUX B TPUHIUIIHAIBHYIO AJIEKTPUUECKYIO
CXEMY, COCIMHEHUSI MEK]1y HUMH.

2. IlocTpouTh NPUHIMIHUAIBHYIO CXEMY MPOCTEHIIErO IBYX KaCKaJIHOIO YCUIIUTEIS,
ucnonsizysa I'OCT 2.709-72.

3. BrINOJHUTH NPOBEPKY NPABUIBHOCTU BBIIIOIHEHHBIX COCTUHEHUMN.

Ouenka Ilokaszamenu oyenku

3 [TpoBepka npakTU4YECKO pabOThl IO OJHOMY BOIIPOCY U3 TPEX.
4 [TpoBepka MpakTUIECKOM pabOTHI IO IBYM BOIIPOCAM M3 TPEX.
5 ITpoBepka npakTHUecKoi padoThI 110 TPEM BONPOCAM U3 TPEX.
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3. ®OHJI OHEHOYHBIX CPEJICTB JUCIHUILJINHBI, UCTTIOJIb3YEMBI
JIJIA MIPOMEXYTOYHOM ATTECTAIIUA

Ne cemecTpa Bua npome:kyTo4HOM aTTecTaluu
5 JuddepenurpoBaHHbIif 3a4eT

JAudpepeHunpoBaHHbIi 3a4eT MOKET ObITh BHICTABJICH ABTOMATHYECKH 110
pe3yJbTaTaM TeKYLIUX KOHTPOJIeH

Tekymunii KOHTpOJb Nel

Texymnii KOHTpOJb Ne2

Tekyuii KOHTPOJb Ne3

Tekymnii KOHTpOJb Ned

Metoa u popma kontpoJsi: KontpoawsHas padora (Onpoc)

Buj koutpoas: 1o BeIOOpY BBIMOIHUTE OJTHO TEOPETUIECKOE U OJTHO MPAKTUIECKOE
3a/laHue

JuaaKkTudyeckasi eJMHULA A5 KOHTPOJIA:

1.1 TpeboBaHus K OpraHU3aluy paboyero MecTa MOHTaKHUKA PaJHO3IEKTPOHHON
anmnapaTyphl;

3ananue Nel (M3 TeKymero KOHTpOJIsi)

OTBETUTH Ha BOIPOCHIL:

1. Kakue uHCTpYMEHTHI JOJKHBI ObITh Ha pabodyeM MecTe.

2. Kak cobintoiaeTcst TeXHUKa 0€30MacHOCTH Ha paboueM MecCTe.

3. I'me MOKHBI HAXOUTHCS TOPIOYNE KUIKOCTH.

Ouenka Ilokazamenu oyenku
3 PackpeIT oimH Bonpoc u3 Tpex.
4 PackpeiTO 1Ba BOompoca u3 Tpex.

5 PackpsbITO Tpu BoIlpoca U3 Tpex.

JAngakTuyeckasi eITMHULA 1JIS KOHTPOJIA:

1.2 mpaBmIa SIEKTPUIECKOI 0€30MaCHOCTH U TIOKAPHOM 0€301MacHOCTH TPY/a;
3ananue Nel (M3 TeKylero KOHTPOJIs)

1. Paccka3ath 0 mpaBHIax TUTHEHBI.

2. Pacckazath 0 mpaBmiIax MEKTPUUECKOM 0€301acHOCTH.

3. Paccka3zath 0 mpaBuiiax MoKapHOM 0€30MacHOCTH.

Ouemca Hokazamenu OUEHKU
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3 PackpsIT 0MH BOIIPOC U3 TPEX.

PackpsIThl 1Ba BOIpoca U3 Tpex.

5 PackpbIThl Tpu Bompoca u3 Tpex.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

1.3 Ha3HAaYEHUE ANEKTPOU3ZMEPUTENBHBIX MPUOOPOB, KOMMYTAIITMOHHBIX YCTPOUCTB,
Pa3BUTHSI MUKPODJIEKTPOHUKH;

3amanue Nel (M3 TeKylero KOHTPOJIsi)

1. Paccka3ath 0 BUIaX 3JEKTPOU3ZMEPUTEIBHBIX MPUOOPOB.

2. OxapaxkTepu30BaTh U3MEPSIEMbIE BEJIMUUHBI C UCTIOIb30BAHUEM
AIEKTPOUZMEPUTEIBHBIX PUOOPOB.

3. Kak ocymiecTBisieTcsl mpoBepKa MapaMeTPOB U UCIPABHOCTH PAAUOAECTAIICH.

0uem<a Ilokazamenu OUEHKU

3 OTBeT Ha OJIUH BOMPOC U3 TPEX.

OtBeT Ha ABa BOIIPOCa U3 TPECX.

5 OTBeT Ha TpH BOIpoca U3 TPEX.

JAnnakTnyeckasi eIMHULA JJIs1 KOHTPOJIA:

1.4 TpeGoBaHUs MPHU BHITIOJTHEHUN MOHTaXKa U IEMOHTaXKa CIIOKHBIX MOHTQ)KHBIX CXEM;
3ananue Nel (M3 TeKyero KOHTpOJIsi)

CdopmynnpoBaTh pa3BepHYThIN OTBET Ha CJIEIYIONIUE TEMBI:

1. TpeboBanus K mpoLeccy MPOU3BOACTBA IEKTPOMOHTAXKHBIX PadoT.

2. Kak mono6path Quiroc it MOHTaKa M IEMOHTaXa CJI0KHBIX MOHTA)KHBIX CXEM.

3. TpeGoBaHuUs K MPOLIECCY MPOU3BOJICTBA AIEKTPOMOHTAKHBIX PadOT, a TaKxKe
Ha3HAYEHUE U MAapKH MIPUIIOSL.

Ouenka Ilokazamenu oyenku
3 PackpeIT oimH Bonpoc n3 Tpex.
4 PackpsIT 1Ba BOIIpoca u3 Tpex.

5 PackpbIT Tpu Bompoca u3 Tpex.

JAnpakTuyeckasi eIMHULA JJI51 KOHTPOJIA:

2.1 BBIMOJHATH COOPKY U MOHTaK OTAEJBHBIX Y3JIOB HA MUKPOAJIEMEHTAX, MOHTaka
(YHKIMOHATIBHBIX y3JI0B CPEIHEN CIOKHOCTH B MOTYJIbHOM UCTIOTHEHUH;
3ananue Nel (M3 TeKylero KOHTpOJIsi)

BrinonauTh cOOPKY ¥ MOHTaX OTJEIBHBIX y370B HA MUKPOIJIEMEHTaX, MOHTaXa
(GYHKIMOHATBHBIX Y3JI0B CPEHEN CII0AKHOCTH B MOJTYJIbBHOM HCITOJTHEHHH.
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OMBHKa Hlokazamenu OUEHKU

3 BhINOTHEHO IPABUIIBHO OJHO 3aJaHUE U3 TPEX.

BrinmonaneHo IIpaBHUJIBHO OAHO 3aaHHC U3 TPCX.

5 BrinmoaHeHo IMpaBHUJIbBHO OAHO 3adHUC U3 TPCX.

JupakTuyecKas eIMHALA A5l KOHTPOJIS:

2.2 BBISBIIATH U YCTPAHATh MEXAHUYECKHUE U ANEKTPUUECKUE HEMOJIAKU B paboTe
annaparypsl, IpUOOPOB ¥ KOMIUIEKTYIOIIMX;

3aganme Nel (M3 TeKyLero KOHTPOJIs)

BBIABIIATH U yCTPAHATh MEXAHUYECKHUE U SJIEKTPUUECKHE HETOIAIKU B padoTe
anmnapaTtypsbl, TpUOOPOB U KOMIUIEKTYIOIIHX.

OI(EHKa Hokazamenu OUEHKU

3 BrisBiieHBI U yCTpaHEHBI MOJIOBUHA MEXAHUUECKUX U IEKTPUUECKUX
HEMOJIaJIOK B paboTe amnmapaTyphbl, IPUOOPOB U KOMIUIEKTYIOLIUX.

4 BEIsSBIICHBI U YCTPaHEHBI BCE MEXaHUYCCKUE M AIICKTPUUYCCKUE
HETOJIaJIKU B pa0doTe anmapaTypsl, TPHOOPOB M KOMILICKTYIOIIHX.
Nmeercs o1Ha ommOKa.

5 BrisiBiieHBI U yCTpaHEHbI BCE MEXAHUUECKHUE U DJIEKTPUUYECKUE
HEMOJIaJIKK B paboTe anmaparypbl, IpuOOPOB U KOMILIEKTYIOIIHX.

3aganue Ne2 (M3 TeKyIero KOHTPOJIsi)
Haiitu n ycTpaHUTh HEUCTIPABHOCTU CO CMEHOM OTJEIbHBIX 3JIEMEHTOB U Y3JIOB.

Oueuka Ilokazamenu OUEHKU

3 Haitnena n yctpaneHa nojioBUHa HEUCIIPABHOCTEW CO CMEHOU
OT/CJIBHBIX AJIEMEHTOB U Y3JIOB.

4 HaiineHsl 1 yCcTpaHeHbl BCE HEUCIIPABHOCTH CO CMEHOM OTIETbHBIX
AJIIEMEHTOB U y3710B. MIMeroTcs ommoku.

5 HaitneHsl u ycTpaHEeHBI BCE HEMCIIPABHOCTH CO CMEHOU OTIEIIbHBIX
AJIEMEHTOB U Y3JIOB.

JAupakTnyeckasi eIMHULA JAJIs1 KOHTPOJIA:

2.3 oJIb30BaThCS TEXHUYECKOM IOKYMEHTaIEH;

3amanue Nel (M3 TeKylero KOHTPOJIsi)

1. BIIBUTBH COCTaB KOMIUIEKTYIOIINX, BXOASIIUX B TPUHIIUIHAIBHYIO 3JIEKTPUUYECKYIO
CXEMY, COCIMHCHUSI MEXK]Ty HUMH.

2. IlocTpouTh MPUHIIMTTUATILHYIO CXEMY MPOCTEUIIIEro IBYX KaCKaJHOT'O YCUIIUTEIIs,
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ucnionb3ysa ['OCT 2.709-72.

3. BpINOJHUTH NPOBEPKY MPABUIBHOCTH BBIITOJTHEHHBIX COCITMHEHUM.

Ouenka Ilokazamenu ouenku

3 [TpoBepka NpakTUUECKO pabOThl IO OJHOMY BOIIPOCY U3 TPEX.

[IpoBepka mpakTUUYECKOM paboTHI IO IBYM BOIIPOCAM U3 TPEX.

5 [TpoBepka npakTU4YeCcKOil pabOTHI IO TPEM BOIIPOCAM U3 TPEX.
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