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1. Ilesiu rocy1apcTBEeHHON MTOrOBOM aTTECTALMU

locynapctBennast  utoroBast  arrecrauuss (I'MA)  BblnyckHHMKa — MPOBOAMTCA
roCy/1apCTBEHHOW 3K3aMEHAIIMOHHOM KOMMCCHEW B II€NIIX YCTAHOBJIEHHS YPOBHSI MOATOTOBKH
BBIITYCKHUKOB K BBIIOJHEHUIO NPOPECCHOHANbHBIX 3a/ad, ONpEACNIEHUs COOTBETCTBUS
pe3yIaBTAaTOB OCBOCHHUSI 00yUaIOIUMHUCS 00pa3oBaresbHON mporpammel TpeboBanmsim GI'OC mo
cnenuanbHocT 11.02.17 Pa3paboTka 3JIeKTPOHHBIX YCTPOICTB U CUCTEM.

3anagamu 'MA sBastoTcs:

— OLIEHKA YPOBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIUH;

— NPUHATHE pEUIeHHs O MPUCBOCHHM KBanudukanuu no pesynbraram [MA, Bbinaue
JIOKYMEHTA O CpeHEM MPOPECCHOHAIBHOM 00pa30BaHUH.

2. MecTo rocyiapcTBeHHOM UTOroBoii arrecranuu B cTpykrype INIICC3

l'ocynapcTBeHHass WTOroBas arTecTalus SBJISACTCS PE3YJbTUPYIOIIEH aTTecTaluen
BBIITYCKHUKOB M IO3BOJIAET OLICHUTHh YPOBEHb C(HOPMHPOBAHHBIX KOMIIETEHLIMH 3a BECh CPOK
oOyueHusi y cryaeHToB 1o crenuanbHocTd 11.02.17 Pa3paboTka 37€KTPOHHBIX YCTPONCTB U
CUCTEM.

I'MA npoBoauTcs Ha 3aBeplIAOLIEM JTarne OO0y4YeHHs Iocie MPOXOXKICHHS
TEOPETUYECKOr0 00YUEHHSI U BCEX BUAOB MIPAKTHUK, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM.

K I'MA nomyckaercss 00y4aromuiicsi, He UMEIOIINNA aKaJIeMUYeCKON 3aJI0JDKEHHOCTH U B
[IOJIHOM O0bEME BBIMOJHUBIIMKA Yy4YeOHBIM IUIAaH WM WHAWBUIYAJbHBIM y4eOHBIH IUIaH MO
IIICC3.

OO6mast TpyJ0€MKOCTh UTOTOBOM TOCYIapPCTBEHHON aTTECTAllUK COCTaBsieT 216 4acoB.

3. Komnerenuuu, d¢opmMupyembie B pe3yjbTaTe IMPOX0XKAEHHS HMTOr0BOM
rocy1apCcTBEHHOM aTTeCcTAlUU

BoinyckHUK, OCBOMBIIMK 00pa3oBaTelIbHYIO MpOrpamMmy, JOJDKEH ObITh T'OTOB K
BBIIIOJIHEHUIO BHJIOB JESTEIBHOCTH, MPEAyCMOTPEHHBIX 00pa3oBaTeNIbHOM MporpaMmoit
(tabmuua 1), W JEMOHCTPUPOBATH pPE3yIbTaThl OCBOCHUS OOpPa30BATEIBHON MPOTPAMMBI
(Tabmuua 2).

Taoauna 1. Buasl gesiTeJbLHOCTH

Kox n HammeHoBaHue Bua AedATe1bHOCTH | Koa m HamMeHoBaHMe NpodeccHOHAIBHOIO
BD) moayJas (IIM), B paMKax KOTOPOro
ocBauBaercs B/[
Brinonnenue coopku, MonTaxa u gemontaxa | [IM.01 Beimonaenune cOopku, MOHTaXa U
AJIEKTPOHHBIX YCTPONCTB U CUCTEM B JEMOHTAaKa 3JIEKTPOHHBIX YCTPOMCTB U CUCTEM
COOTBETCTBUU C TEXHUYECKOU B COOTBETCTBHH C TEXHUYECKON JOKYMEHTaLUEN
JIOKYMEHTalUen
Beinonnenue npoektupoBanus 37eKTpoHHbIX | [IM.02 BeinmonHenue npoekTupoBaHus
YCTPOWCTB M CUCTEM IEKTPOHHBIX YCTPOMCTB U CUCTEM
BelnonHeHue HacTPONKH, PEryJINPOBKH, [IM.03 BeinonaHeHHe HaCTPOHKHU, PETYIUPOBKH,
JUArHOCTHKY, PEMOHTA U UCIIBITAaHUI JUArHOCTHKY, PEMOHTA U UCIIBITAaHUI
IIapaMeTPOB IEKTPOHHBIX YCTPOWCTB U I1apaMeTPOB IEKTPOHHBIX YCTPONCTB U CUCTEM
CUCTEM Pa3JIMYHOr0 THIIA Pa3JIMYHOTO TUIIA
[IporpammupoBanue BcrpauBaeMbix cucteM ¢ | [IM.04 [IporpaMmmupoBaHie BCTpauBaeMbIX
HCIIOJIb30BAHUEM MHTETPUPOBAHHBIX CPEJL CUCTEM C HCIIOJIb30BAHUEM MHTETPUPOBAHHBIX
pa3paboTKu cpen pa3paboTKH
OcBoeHue BUI0B pabOT M0 OJAHOM WK IIM.05 OcBoenue BUI0B paboT IO OAHOM WK
HECKOJIbKMM TpodeccusiMm pabouux, HECKOJIbKUM Tpodeccusim pabouux,
JOJDKHOCTSIM CITY KaluX JOJDKHOCTSIM CITY KalUX




Tabnuna 2. [lepeueHb pe3yabTaToB, IEMOHCTPUPYEMBIX BBIITYCKHHUKOM

OcHoBHbIE BU/IbI /1€SIT€IbHOCTH Koa u ¢gopmympoBka KoMIeTeHIIHH
Brinonnenue cO0pku, MOHTaKa U [IK 1.1. OcyiecTBasTh 1OAOOP TEXHOIOTHH,
JIEMOHTaXka 3JIEKTPOHHBIX YCTPOUCTB | TEXHUUYECKOTO OCHALIECHUS U 000PYAOBAHUS IS
U CHCTEM B COOTBETCTBHH C cOOpKM, MOHTaXka U IEMOHTaXa 3JIEMEHTOB
TEXHUYECKON TOKYMEHTAlUEH AJNIEKTPOHHBIX OJIOKOB, YCTPONCTB U CUCTEM PA3IMIHOTO

THIA

I1K 1.2. OcyiecTBasTh COOPKY, MOHTaX U JEMOHTAaX
AJIEMEHTOB JIEKTPOHHBIX OJIOKOB, YCTPONUCTB U CUCTEM
Pa3IMYHOro THIA

[IK 1.3. DkcmmyatupoBaTh aBTOMaTU3UPOBAHHOE
o0opyaoBaHue st COOPKM M MOHTa)ka JIEKTPOHHBIX
0JIOKOB, YCTPOMCTB M CUCTEM PA3JIMYHOrO TUIIA

BeInonHenue npoeKTUpOBaHUS [IK 2.1. CocTaBnsTh 31EKTPUUYECKUE CXEMBI, IPOBOAUTD
ANIEKTPOHHBIX YCTPOMCTB U CUCTEM pacueTsl U aHaJIu3 IapaMeTPOB AIEKTPOHHBIX OJIOKOB,
YCTPOWCTB M CUCTEM PA3JIMYHOIO TUIA C IPUMEHEHUEM
CHeIHaTIM3UPOBAHHOIO TPOrPAMMHOI0 00ECTIeueHus B
COOTBETCTBUU C TEXHUYECKUM 33JJaHUEM

[IK 2.2. BBINOJIHATH NPOEKTUPOBAHUE HIEKTPUIECKUX
CXEM M II€YaTHBIX IUIAT C UCIIOJIb30BAHNEM
KOMIIBIOTEPHOT 0 MOJIETIMPOBAHUS

BelnonHenue HacTpouKy, [1K 3.1. CocTaBnsTh U UCHOJIB30BATH AITOPUTMBI
PEryIMpOBKU, AMATHOCTUKH, PEMOHTA | TUArHOCTUKU PabOTOCIIOCOOHOCTH 3JIEKTPOHHBIX
Y UCIIBITAHUI ITapaMeETPOB YCTPOWCTB M CUCTEM Pa3JIMYHOIO THUIA
AJIEKTPOHHBIX YCTPOMCTB U CUCTEM I1K 3.2. IIpoBoauTh CTaHAAPTHHIE U

Pa3JINYHOTO TUIIA cepTU(UKALMOHHBIE UCIIBITAHUS AIEKTPOHHBIX

YCTPOMCTB M CUCTEM PA3JIMYHOTO THUIIA

1K 3.3. Ocy1ecTBasITh HACTPOUKY, PETYIUPOBKY,
TEXHUYECKOE 00CTY)KUBAHHE U PEMOHT JICKTPOHHBIX
YCTPOWCTB M CUCTEM PA3JIMYHOTO THIIA

[IporpammupoBanue BcrpauBaembix | [IK 4.1. CoctaBidTh aaropuT™Mel U CTPYKTYpy
CUCTEM C HCIIOJIb30BAHUEM IIPOrPaMMHOI0 KOJa JJII MUKPOIIPOLECCOPHBIX CHCTEM

MHTErpUpOBaHHbIX cpel pazpaboTku | 1K 4.2. [IpoektupoBath 1 MpOrpaMMHPOBAThH
BCTpanBaeMble CUCTEMBI U UHTEP(EeNChl 000pyJ0BaHUS
C MCIOJIb30BAaHUEM SI3BIKOB POrPAMMUPOBAHUS

BoimyckHuku, ocBouBlIMe mporpamMmy no creuuanbHoctd  11.02.17 Paspabotka
AJIEKTPOHHBIX YCTPOMCTB U cucteM, cratoT [ A B hopme 1eMOHCTpallMOHHOTO 3K3aMeHa.

4. Coaep:kaHue rocy1apcTBeHHOH UTOrOBOI aTTeCTALNHU
4.1. @opma eocyoapcmeenHol umo2o8ot ammecmayuu
l'ocynapcTBeHHass WTOrOBasi arrecTalysl MPOBOAUTCS B (GOpME JAEMOHCTPAIMOHHOTO
9K3aMEHa, BKIIIOYasi MOJArOTOBKY M MPOBEIECHUE JEMOHCTPALIMOHHOIO SK3aMeHa.
JIeMOHCTpAaIlMOHHBI  DK3aMEH HallpaBlieH Ha ONpPEIEICHHUE YPOBHS  OCBOCHHSI
BBIITYCKHUKOM MaTepHayia, MPeIyCMOTPEHHOTO0 00pa30BaTEeIbHOW MPOTpaMMOM, M CTEIICHH
c(hOpMHUPOBAHHOCTH MPOGECCHOHATHHBIX YMEHUI U HABBIKOB IIyTEM MPOBEJICHUS HE3aBUCUMOMN
OKCIIEPTHON OIEHKH BBIMTOJIHCHHBIX BBIMTYCKHUKOM TPAKTHYECKUX 3aJlaHUd B  YCJIOBHSIX
peaNbHBIX UM CMOICITUPOBAHHBIX TPOU3BOACTBEHHBIX MPOIIECCOB.

4.2 Ilopsaook npogederiis 0eMOHCMPAYUOHHO20 IK3AMEHA
JIeMOHCTpallMOHHBIA HK3aMEH NPOBOAUTCA C HCIOJIB30BAHUEM €IMHBIX OLEHOYHBIX
MaTepHUaIoB, BKIIOYAIOMIUX B €€0sl KOMIUIEKTbl KOHTPOJBHBIX H3MEPHUTENIbHBIX MaTepHalioB,
BApUaHThl 3a/laHUN M KPUTEPUU OLICHWBAHMS, BbIOpAaHHBIE 00pa30BaTENIbHON OpraHu3alLMel,
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UCXOJsl U3 COJEp’KaHUs pealn3yeMol 00pa3oBaTelbHOM IMpOrpaMMbl, W3 Pa3MEILEHHBIX Ha
oduIMaTBEHOM caiiTe onepaTopa B ceTu «IHTepHEeT» eIMHBIX OLIEHOYHBIX MATEPHAJIOB.

KonTponbusie n3mepurensubie Matepuaisl (KIMIM) BritrouaroT komiuieke TpeGoBaHUM Asst
MIPOBEJICHUSI JIEMOHCTPAllMOHHOIO 53K3aME€Ha, IIepeueHb OO0OpYyJIOBaHHS U  OCHALICHHS,
pPacxoJHbIX MaTepUalOB, CPEICTB OOy4YeHMs] M BOCHMUTAHUSA, NPUMEPHBIM IUIaH 3aCTPOUKH
IUIOUIAIKK  J€MOHCTPALIMOHHOTO 3K3aMeHa, TpeOOBaHUS K COCTaBYy »JKCIEPTHBIX TPy,
MHCTPYKLIUU IO TEXHUKE O€30I1aCHOCTH, a TaKKe 00pa3Lbl 3aJaHHH.

JlemoHCTpanmoHHbIN 3k3aMeH nipoBoautcs B LIITJ1D, mpeacrapisitoniem co0oii TUIOMIAAKY,
000pYJIOBaHHYIO M OCHAIIeHHYI0 B coOoTBeTcTBUM coO crneundukanueir KMM. Beimyckauku
MPOXOAAT AEMOHCTpallMOHHbIHN dk3ameH B L{I11D B cocraBe sx3amenanmonusix rpymm. Kadenpa
3HAKOMUT C IUJJAHOM IIPOBEJNCHHMS JEMOHCTPALMOHHOIO 5K3aMEHA BBITYCKHHMKOB, CHAKOLIUX
J€MOHCTPALIMOHHBIM 3K3aME€H, U JIUI, OOECHEeUMBAIOIIUX IPOBEACHUE JEMOHCTPALMOHHOIO
9K3aMEHa, B CPOK HeE IO3JHee 4YeM 3a 5 pabouux QHEH 10 JaThl MpoBeleHUs sk3ameHa. He
MO3JJHEE YeM 3a OAMH pabo4uil JeHb O JaThl MPOBEICHHUS JAEMOHCTPALlMOHHOIO HK3aMEHa
[JIaBHBIM 3KCIEPTOM MPOBOAUTCS IpoBepka roroBHocTH LIITJ1D. lonyck Beimyckuukos B LIITJ1D
OCYLIECTBIISIETCA HA OCHOBAHUHU JOKYMEHTOB, YOCTOBEPSIOIINX JTUYHOCTb.

4.3. Ocobennocmu nposedenusi I'MA Onsi 6blnyCKHUKO8 U3 YUCAA AUY C O2PAHUYEHHBIMU
BO3MONCHOCMAMU 300P0Bb3, OeMEl-UHBAIUOO08 U UHBANUOOS

JIisi BBIMMYCKHUKOB W3 4YHCJA JIMIl C OrPaHUYCHHBIMH BO3MOMKHOCTSMU 3/I0POBBSI U
BBIIIYCKHUKOB W3 4YHUCJa JI€TCH-WHBAIUIOB W HHBaIUIOB TmpoBoautcs [MA ¢ yderom
0COOEHHOCTEH TCUXO()HU3NYECKOTO Pa3BUTHS, WHIWBHUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0POBBS TAKUX BBIITYCKHUKOB.

5. OueHouHble MaTepuajbl /sl TPOBeJAEHUS] TOCYAAPCTBEHHOH WTOrOBOM
aTTrecTaluu
Oopa3zen 3apanus aiasa F'HA 1D BY

3aganue 1. COopka, MOHTAXK U IEMOHTAXK 3J1eKTPOHHOI0 YCTPOlCTBa

JUis BBINOJIHEHUS 3TOTO 33JaHUSI SK3aMEHYEeMOMY HEOOXOJMMO BBIIOJHUTH COOpKY
3JIEKTPOHHOT'O YCTPOMCTBA «BOPTOBOI BOJIBTMETPY.

YcerpoiictBo npencTasisier codoi uppoBON MHIMKATOP YPOBHS HampshKEHUs OOPTOBOM
CeTH aBTOMOOMJILHOrO TpaHcIopTa. J(uana3oH u3MepseMoro HanpsbkeHust cocrasisier ot +7,0 B
no +19,9 B. Iluranme ycTpoWcCTBa OCYIIECTBISICTCS OT HM3MEPSEMOM DSJEKTPUUYECKON CETH.
OtoOpa’keHue ypOBHS H3MEPEHHOTO HAMNpSHKEHHUs] OCYIIECTBISETCS C IOMOUIbIO JBYX
HU(POBBIX CEMUCETMEHTHBIX MHJIMKATOPOB U JBYX CBETOJAMOOB, MOJEIUPYIOMUX HUDpy «1».
Taxxke peanu3oBaHa BO3MOXHOCTh KaJMOpPOBKM IOKa3aHUW MpuOOpa Mpu  HOMOIIH
MOJICTPOEYHOI'0 PE3UCTOPA.

[leyatHas mnaTa ycTpoWCTBa SIBJISIETCA JIBYXCTOPOHHEHM, COOTBETCTBYET 2-My Kiaccy
IUIOTHOCTH, BBIMOJHEHA 3aBOACKUM CIIOCOOOM € METAJLIM3UPOBAHHBIMHU OTBEPCTUSMHU, TOKPHITA
MacKo# ¢ HaHECEHHOI 1enKorpagueil.

Opranbl ynpaBjieHHUs M MHIWKALUM BBIBEJEHBI HA BEPXHIOIO CTOPOHY IE€YaTHOM ILIAaTh
YCTpPOICTBA; MOJAKIIOYEHUE HCTOYHUKA IUTAaHUS OCYIIECTBJIEHO YEpPEe3 COOTBETCTBYIOLIMIA
pa3b€M Ha miare.

JUis  HaHeceHHMs ~ NAsUIbHOM  MacThl ~ HEOOXOAMMO  MCIOJIb30BaTh  PYYHOM,
MOJyaBTOMATUYECKHI WJIM ABTOMATUYECKHI TPUHTEP NAsIIbHOM MaCThI.

YCTaHOBKY KOMIIOHEHTOB Ha KOHTAKTHBIE IUIOIIAJKUA I€YaTHOW IJIaThl ¢ HAaHECEHHOMU
NasyIbHOW MAacTOM OCYyIIECTBISAThH C NPUMEHEHHUEM OOOpYyJ0BaHUS aBTOMATHUYECKOH WM
[10JIyaBTOMAaTUYECKON YCTaHOBKH KOMITOHEHTOB.

OmnuiaBiieHre NasyIbHOM MAacThl MPOU3BOAUTCS B MI€UU OIUIABJICHUS IPHUIIOSL.

3ajanue a5 HK3aMEHyeMOTO:



1. BaumaTensHO OCMOTpeTh KOMIUIEKT, BBIJAHHBIA 11 COOPKH YCTpPOMCTBA.
KommoneHTsl W mewaTHas 1uiatTa JOJDKHBI TOJHOCTBEO COOTBETCTBOBATh TEXHUYECKOM

JOKYMEHTALUU.

2. HanecTtn nmasnpHyro macTy Ha Me4yaTHYIO IUIaTy ¢ MPUMEHEHUEM 000pYJ0BaHUS
JUIsl HAHECEHUS MasyIbHOM ITaCThI.

3. Boimonuute yctaHoBKy SMD-KOMIIOHEHTOB Ha IJIaTy C HCIOJIb30BaHUEM
ABTOMAaTHUYECKOI'0 YCTAaHOBIIUKA.

4. [IpoBecTn oOIUIaBIIEHHE NASIBHOM IACTHI NEYATHOM IUIATBI C YCTAHOBJIECHHBIMHU

KOMIIOHCHTaMU B COOTBECTCTBYIOIICM O6OPYI[OBaHI/II/I U TPOU3BCCTH IIPOBCPKY KauCCTBA
MOHTa’>»a Ha o60py)1013aH1/H/1 AL OIITUYECKOT'O KOHTPOJIA IMEYAaTHBIX ILIAaT.

5. Beimonaute MoHTa)x THT-KOMIIOHEHTOB Ha 11aTy METOAOM MTaWKU BPYYHYIO.
6. BBINTOTHUTE OTMBIBKY ILIATHI.
7. [ToaxnrounTh BHEIMIHMM MOCTOSHHBINA UcTOYHUK nuTanus 10,5 B k passémy XT1

Ha TIUIaTeé M MPOBECTU BKJIIOYEHHE YycTpoiictBa. Ilpu npaBuiibHON cOOpKEe NPOUCXOAUT
CUTHaJNbHAs MHAUKAIMs Ha cBetonuoaHoMm mHaukarope HG1 m HG2 B pecstuunom dopmare.
BenmnunHa Tekymiero 3HAaYeHWs HANpPsDKEHHS JIOJDKHA OTpPaXkaTbCsd HA  CBETOAMOJHOM
uHaukatope B jecatuuHoM (opmare: HG1 u HG2 mnokaspiBaloT BeIMYMHY IOJAHHOTO
HanpspbkeHns Ha ycrpoucrBo. HL1 m HL2 mnoka3eiBaror 3HaueHnme «l» mnpu npeBbIIEHUH
BXOJHOIO HampspKeHUs +9,9 BOJBT, IPU 3TOM [OJDKEH BKIIOUUTHCS Pa3ACINTENb PA3PSIIAO0B
«TOYKa» Ha ceMucerMeHTHoM nnaukarope HG2.

8. OtperynupoBats Ha unaukaropax HG1 u HG2, HL1 u HL2 3nauenue BXOAHOTO
HaIpPsLKEHUS ¢ TOMOIIBIO MOJCTPOEUHOTO PE3UCTOPA.
9. Cnarb coOpaHHOE YCTPOMCTBO 3KclepTaM Ha IPOBEPKY KayecTBa MOHTaXa.

DKCcHepTHas OLIEHKA KayecTBa COOPKH 3JEKTPOHHOTO ycTpoicTBa ocymectBisercs mo ['OCT P
MDOK 61192-2-2010.
JInist BBITIONHEHUS 33/IaHUsl AK3aMEHYEMOMY HEOOXOIMMO MPEJOCTaBUTH CJIEIYIONIYIO

MH(OPMALIHIO B 3JIEKTPOHHOM BH/IE:

e cXeMa dJIeKTpUYecKas IpUHIUITHAIbHAS,

e CcOOpOYHBIN UepTEK;

® TIepeYeHb DIIEMECHTOB;

e (aiin HaCTpOHKH 000OPYAOBaHUS I YCTaHOBKH SMD-KOMITOHEHTOB.

3ananne 2. Hacrpoiika, peryjiupoBKa, JUATHOCTHKA M PEMOHT JJIEKTPOHHOIO
ycTpoiicTBa

B naHHOM 3amaHuM 3K3aMeHyeMoMy OyJeT MpeNoCTaBlIEHO 3apaHee coOpaHHOE
AJIEKTPOHHOE YCTPOMCTBO «BOpPTOBOI BOIBTMETP)», ONMHMCAHHOE B 3aJaHWU |, ¢ BHECEHHBIMU B
HEro JByMsI HEHCIIPABHOCTSIMH (OJHA HEMCIPABHOCTh B aHAJIOIOBOM YacTH yCTPOMCTBA M OJHA
HEUCIPAaBHOCTh B LU(POBOI yacTu ycTpoicTBa). TUIl HEMCIIPaBHOCTEH AJIsl BCEX K3aMEHYEMbIX
JOJDKEH OBITh OJMHAKOBBIM.

[TpunHuun paboTsl ycTpoiicTBa:

YcerpoiictBo npencTasisier coboi uppoBOi MHIUKATOP YPOBHS HaNpsHKEHUs O0pTOBOH
CeTH JUIsl aBTOMOOMJIBHOTO TpaHcHopTa. /lmanmazoH u3mMepsieMOro HampspKEHUs COCTaBIsieT OT
+7,0 B 1o +19,9 B. IIlutanue ycTpoicTBa OCYIIECTBISAETCS OT U3MEPSIEMOM IIEKTPUUECKOM CETH.
OtoOpakeHue 3HA4YEHHs] W3MEPEHHOTO0 HAIPSHDKEHUS OCYLIECTBIISIETCS C IOMOIIBIO  JIBYX
U (POBBIX CEMUCETMEHTHBIX HHIUKATOPOB U Mapbl CBETOANOI0B, MOJIEIUPYIOMIUX HUPPY «1».

OcHOBOH ycTpOHCTBa SIBJISIETCS aHAJIOTO-LIU(POBON Mpeodpa3zoBaTellb, BHINOIHEHHbIN Ha
uupposoM cuéruuke, LHAIl u komnaparope. [1o kax10My TaKTOBOMY MMITYJIbCY HalpsHKEHUE Ha
BbIxozie cxembl LIAIl yBenmuuBaercs Ha oauH wmwar. [Ipy 3TOM CUETYMKM CUMTAIOT TAKTOBBIE
umiynbebl. Koraa Hanpsikenue Ha Bbixozae LIAII mpeBbiliaeT ypoBeHb BXOJHOTO HalpsiKEHUS,
MIPOM3BOJIUTCS 3aXBaT BBIXOJOB CYETUMKOB HA BXOJaX CEMHUCETMEHTHOM WHIUKAIUU.
[TonyyeHHOE NECATUYHOE 3HAUECHHUE YyAEp>KUBAeTCs 10 CIEAYIOIIEro COBHAACHHUS, (HopMUPYS
JECSITUYHOE 3HAYE€HUE BXOTHOI'O HAIPSHKEHUS.



I'enepatop TakTOoBOro curHaia ¢opmupyer umnyibchl ¢ uactorod 300 I'm. biox
CUETYMKOB BEAET NECATUYHBIA CUET ATHX HUMITYJIbCOB. CUETUMK (QOPMUpPYET OTCUET EIUHMII,
KOTOpBI€ OyAyT SKBUBAJIECHTHBI JECSTHIM JIOJISIM BOJIbTA, U JECSITKOB, SKBUBAJICHTHbIC €AMHUIIAM
BOJIbT. Ha BeIX0/1ax CuéTUMKOB (POPMUPYETCS CTYIIEHUATO HapacTaolllee HapsKEeHUe.

OTU HampspKeHUs MOCTYMAalOT Ha BXOJ CMECHTENS, KOTOpBIM MMEET ISl HUX pa3Hble
koahurmentsl aenenus. Beixom ¢ LIAII2 mepenaércs onmmu k omHomy, a Beixon ¢ [IAIII
nocrynaet ¢ aeneHueM Ha 10. Takum oOpa3zom UMITyIbCBI Ha BBIXOZE cyMMaTopa umerot o 100
cTyneHed. A oOmuil Ko3pPUIMEHT YCUIIEHHS CXeMbl cymMMaTopa MOJ00paH TakUM OO0pa3oM,
9TOOBI aMILIUTYy/Ia UMITYJIbCOB cocTaBiisiia 2 B. YacTtoTa 3TUX MMITYJIbCOB OINpPEACISAET MEPUO]
0OHOBJIEHUS HH(OPMALIUK Ha IIUPPOBOIM MHIUKALMU U COCTaBIsAEeT npumepHo 3 .

Jlns m3Mepenus: HampspkeHus Beimie 10 B B cxeme mnpeaycMOTpeH OMONMHUTEIbHBIN
kommaparop. OH CpaBHHMBAEeT HAaNpsSHDKEHUE H3MEPSEMOM CETH C OINOPHBIM HaNpsiKEeHHEM
nenutenst U no0aBisieT B cmecutens 2 B uepe3 moseBoil Tpan3uctop N-Tuma, €ciid BXOJHOE
HanpsbkeHne Boiie 10 B. IIpu 5TOM BBIXOJHOE HAINpSKEHHE CMECHUTENS CMEIAaeTcs BBEpX. A
aMIUIMTy/la 3TOr0 CUTHAJIa TENepb MOXET HU3MEHSAThCA BO BCEM JMAaNa30HE BBIXOJHOIO
yewurenss ot 0 B no 4 B. Taxxe kommaparop ¢opmupyer curdan DEC g ynpasnenus
pa3psaoM JECATKOB BOJIBT HU(PPOBOM UHIMKALIUH.

Curnan RAMP nocrymnaer Ha BX0/J KOMITapaTopa, KOTOPBIA (HOPMHUpPYET CUTHAJ 3axBaTa
g cxeMbl nudpoBoit uHaukauuu. Kommaparop cpaBHHMBAaeT CTyIlE€HYaTO-HAapacTarollee
HanpsDKeHUE ¢ BXOJOHBIM curHajioM u ¢opmupyer curHan LACH npu ux cosmanenuu. [lns
KOPPEKTHOI paboThl CXEeMbl BXOJHOW JENUTENb JODKEH OOeCHeYnuTh COINOCTaBJICHUE
aMIUIMTYAbl BXOJHOIO HamnpspbkeHusi U curHaia RAMP, s storo ero koapuiuueHT aeneHus
JOJDKEH OBITh TpUMEpPHO 1:4.

Jlis  KOppeKTHOM paboThl ycTpoilcTBa LU(POBOW HUHAMKATOP YPOBHS HamNpsKEHUs
OOpPTOBOM CeTH IpU Pa3HOM BXOJHOM HANPSDKEHUU MHUTAHUE CXEMbI OCYLIECTBIISIETCA 4Yepes
MOHIKAIOIIKUN CTaOMIN3aTOp HAmpsyKEHHs, KOTOpblil obecrneunBaeT HampspkeHue +5,0 B Bo
BCEM paboueM Juana3zoHe BXOJIHOTO HaNpsKEHUS.

COopka 2JIEKTPOHHOTO YCTPOMCTBA BBHINOJIHEHA CTAaHAAPTHBIM MOHTaXOM B OTBEpPCTHUS
(THT) u c TexHonorueil noBepxHocTHOro MoHtaxa (SMT).

JloKa3aTenbCTBOM HAXOXICHUS HEUCIPAaBHOCTM U IPOBEACHUS PEMOHTA  CIIyXKaT
u3MmepeHusi. MIx TtpeOyercsi BBINOJIHUTH MU3MEPUTEIbHBIM 00OpyAoBaHueM. M3mepenus moryt
ObITh MO0 MPAMBIMH (MPOCTO CUUTHIBATH 3HAUYEHHWE M3 MHCTPYMEHTA), JIMOO KOCBEHHBIMU
(BKJIFOUAs KaK YTEHHUE, TaK U MMPOCTON pacuér).

[locne  BBINOJHEHHOIO pPEMOHTa IPENOCTABICHHOTO  AIEKTPOHHOIO  YCTPOWCTBA
9K3aMEHYEeMOMY HEOOXOJMMO BBIIIOJIHUTE PsiJ 3aJaHHBIX U3MEPEHHM apaMeTpoB YCTPONUCTBA U
BBIIIOJIHUTH PAacdE€T HEKOTOPOro napamMerpa. J[jisi BBIITOIHEHUS U3MEPEHUN MOYKET BO3HHUKHYTH
HE00XOMMOCTb ITPOU3BECTH HACTPOUKY WIIM PETYIUPOBKY IEKTPUUECKON CXEMBI.

Pe3ynbrarsl IpOBEAEHHOIO PEMOHTA U U3MEPEHUN ITAPAMETPOB AIEKTPOHHOI'O YCTPOMCTBA
9K3aMEHyeMOMY HEO0OXOUMO NMPEAOCTaBUTh B BUE MEKTPOHHOIO OTUETA.

3ajanue s HK3aMEHyeMOTO:

I. Onpenenure HEMCIPABHOCTh B aHAJONOBOW YacTW yCTpoHcTBa. B anexkTpoHHOM
OTY€Te YKa)KUTE CKPUHUIIOT Y4acTKa CXEMbl C HaliJIEHHOW HEHCIIPAaBHOCTHIO U 0003HAUbTE BH/]L
HEUCIIPABHOCTU B COOTBETCTBHU C METOAMYECKUMHU YKa3aHUAMH. YKaKUTE BbIOpaHHBIN crI0co0
OOHapyKEHHs] HEUCIIPAaBHOCTU M COOTBETCTBYIOIIMHM H3MEpUTENbHBIN mpubdop. Jokaxute c
MOMOIIBI0O U3MEPEHUM W NPUBEIEHHBIX OCHWILIOTpAaMM WM [OKa3aHWd HpuOOpoB, UTO
BBIOpAHHBIN CIIOCOO U3MEPEHHUS YKa3bIBAET Ha HalJICHHYIO HEUCIIPABHOCTb.

2. BrInosiHUTE PEMOHT aHAJIOTOBOM YaCTH yCTPOMCTBA.

3. JIOKa)XuTe C NOMOIIBK HW3MEPEHMM U MNPUBEIEHHBIX OCLHUUIOIPAMM HWIH
MOKa3aHUW NpUOOpOB, YTO MOCJIE PEMOHTA HalJeHHas HEUCIIPAaBHOCTb B aHAJIOTOBOM HacTu
YCTPOWCTBA JIMKBUIUPOBAHA U YCTPOMCTBO pabOTAET MpaBUIbHO. Pe3ybTaThl M3MEPEHUI TaKkKe
3aHECUTE B JIEKTPOHHBIN OTUET.



4. Ompenenure HEUCTIPABHOCTh B NU(POBON dYacTu ycTpoiicTBa. B amekTpoHHOM
OTY€Te YKa)KUT€ CKPUHUIIOT y4acTKa CXEMbl C HaliJIEHHOW HEHCIIPAaBHOCTHIO U 0003HAUYbTE BH/]L
HEUCIIPABHOCTU B COOTBETCTBUU C METOAMUYECKUMH YKa3aHUSIMH. YKaXKUTE BHIOpPAHHBIN CIIOCOO
OOHapyKEeHHs] HEUCIIPABHOCTU M COOTBETCTBYIOIIMHM H3MEpPUTENbHBIN mpubdop. Jokaxute c
MOMOIIBI0O U3MEPEHUH W NPUBEIEHHBIX OCHWILIOTpAaMM WM [OKa3aHWi NpuOOpoB, UTO
BBIOpAHHBIN CIIOCOO U3MEPEHHUS YKa3bIBAeT Ha HalJICHHYIO HEUCIIPABHOCTb.

5. BoinonnuTe peMOHT Lu(pOBOH YacTH yCTPOMCTBA.

6. JlokaxuTe ¢ TMOMOILIbI0O HM3MEPEHUH M TNPUBEAEHHBIX OCLMUJUIOIpAMM  HIIU
MOKa3aHUW NpUOOPOB, UTO IOC]IE PEMOHTa HaWJeHHAass HEUCHPAaBHOCTh B IU(POBON dHacTu
YCTPOWCTBA JTMKBUIUPOBAHA U YCTPOMCTBO pabOTAET MpaBUIbHO. Pe3ybTaThl M3MEPEHUI TaKkKe
3aHECUTE B MIEKTPOHHBIN OTYET.

7. Ha ocHoBaHMM TeXHMYECKOW JIOKyMeHTanumu Ha Mukpocxemy DA2 NESS5S5
BBINIOJIHUTE pacy€T 3HaueHus pesuctopa R16 mig obecneyenust yactorsl 555 I'ny B Touke TP2.
Bce Touku ykazanbl Ha mienkorpaduu. Pesynprar pacuéra B BHJIe aHATMTUYECKOT'O BBIPAKEHUS
1 pacYETHBIX BEJIMYUH 3AIUILNUTE B AJIEKTPOHHBIN OTYET.

8. [IpoBenuTe wu3MepeHHe NaJAECHUS HamnpsbkeHHs Ha pesucrope R16  mpu
BBICTABJICHHOM 3HaueHWHU dYacToThl (cM. 1. 7). CocraBbTe TpeOyemMyro Hjisi 3TOrO0 CXeMy
n3MepeHusi. CxeMy U3MEpEHUsl U U3MEPEHHOE 3HaUCHHUE HANPSKEHUsI 3aHECUTE B DJIEKTPOHHBII
OTYET.

9. CHUMHUTE U 3aHECUTE B UIEKTPOHHBIA OTUET OCLMIUIOIPAMMY CHUTHajla C BbIXOJa
MukpocxeMbl DA2 (Ttouka TP2). 3anummure U3MEpEeHHYIO YacTOTy CHUTHala B 3TOM TOYKE B
AIEKTPOHHBIN OTUET.

10. Chaiite 37€KTPOHHBIM OTYET U OTPEMOHTHPOBAHHOE YCTPOMCTBO 3KCIIEpTaM Ha
IIPOBEPKY.

JUis BBINOJNIHEHUS 3a/aHus 3K3aMEHYEeMOMY HEOOXOAMMO MpPEeAOCTaBUTh CIEIYIOIIYIO
HMH(OPMALIHIO B 3JIEKTPOHHOM BH/IE:

e cxema 3JIeKTpHUUecKas NPUHIUIHAIbHAS;
e CcOOpOYHBII UepTEK;
® [IEPEUYECHb JIEMEHTOB;
® METOAMYECKHE YKa3aHUs 1O OQOPMIICHHIO HaWJEHHBIX HEHCIPABHOCTEH U
PEMOHTA;
(hopma IeKTPOHHOTO OTUETA;
e TeXHHUYEcKoe onucanue Mukpocxemsl CD4511;
® TEXHHMYECKOEe onucanne MUKpocxembl NESSS.

3aganue 3. [IpoekTHpoBaHNe 3J1eKTPOHHOI0 YCTPOiicTBa

DK3aMEHyeMbIH  JIOJDKEH CIPOEKTUPOBATh  ANIEKTPUUYECKYIO CXEMY DJIEKTPOHHOTO
YCTpOICTBa, CO3/1aB €€ BUPTYAIbHYIO MOJEIb, BBIIOJHUTh HEOOXOAUMbIE PacuéThl U MOKa3aTh
paboTOCIIOCOOHOCTH CO3JJTaHHON BUPTYAJIbHON MOJICIIH.

3ajanue s HK3aMEeHyeMOTO:

1. Ha ©Oaze wmukpocxembl LM317 pa3paboTaiiTe 3JIEKTPUYECKYIO CXEMY
crabuiu3aTopa NHUTAaHUWA Ha 3aJaHHOE BBIXOJHOE HampsbkeHue Vout, pasHoe 5,0 B mpu
3aIaHHOM BXOJHOM HanpspkeHuu nuranus 10,0 B.

2. BrinonnuTe pacyér HOMUHAJIOB PE3UCTOPOB, TPEOYEMBIX ISl KOPPEKTHOM pabOThI
MukpocxemMbl LM317 Ha 3a1aHHOE BBIXOJHOE HAMpsDKEHUE. 3HAYCHUSI PE3UCTOPOB BHIOEPUTE M3
psana E24, konnencatopos u3 psaga E12. PesynbraT pacu€ToB 3aHECUTE B DJIEKTPOHHBIN OTYET.

3. [IpenycmoTrpute BxoaHyro 3amuty LM317 oT nepenontocoBKH 3aaHHOTO
BXOJIHOTO HAIPSKEHUS MUTAaHUS, a TAKXKe MPEIyCMOTPUTE (PUIBTPALIMIO 3aJaHHOTO BBIXOJHOIO
HaAIpPSDKEHUS OT IOMeEX.

4. Odopmute pa3pabOTaHHYIO DSJIEKTPUUYECKYIO CXEMy cTabuiu3aropa B cpele
CAIIP snexTpuyecKkux cxem U MOMECTUTE €€ B AIEKTPOHHBIN OTYET.



5. Jlist mokazaTenbCTBa (DYHKIIMOHMPOBAHUS pa3paOOTaHHOW CXEMBI MPOBEIUTE €&
MOJIETIMPOBAaHUE, Ul JTOTO MOKaXUTe TpapuK 3aBUCUMOCTH 33JaHHOTO  BBIXOJHOTO
HanpspkeHuss LM317  oT 3HadyeHHWs 3aJaHHOrO BXOJHOIO HampsbkeHus. Mcmonb3yiite
HeoOxomumble  cpenctBa Busyanuzauuun  CAIIP.  PesynpraThl  MOJIEIMpPOBaHUS — TaKXKe
MPEIOCTaBbTE B DJIEKTPOHHOM OTYETE.

6. Cnaiite ¢aill 3J€KTPOHHOTO OTU€Ta C INEKTPUUYECKOM CXeMoll, pacuéramu M
pe3ysbTaTaMu MOJIEIMPOBAHUS 3KCIIEpTaM Ha IMPOBEPKY.

JUis BBINOJNIHEHUS 3a/laHUs 3K3aMEHYEeMOMY HEOOXOAMMO IMPEeAO0CTaBUTh CIEIYIOIIYIO
MH(OPMALIHIO B 3JIEKTPOHHOM BH/IE:
® TexXHHMUYECKoe onucanue Mukpocxembl LM317 (popmat pdf);
e psz pesucropoB E24 (popmar pdf);
e psn kouaeHcatopoB E12 (popmar pdf);
e ¢opma snexkTporHoro otuéra (popmar doc).



