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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
Ceefenua o Bragensue L3N M3KA C
3 ! Bragenew, XonoaHsin O.C. A.C. .
HpeHOI[aBaTeJIB * Mal ¢ Unentndmratop RObac9dac-KholodnyDS-6393810 XO_]'[OI[HLII/I
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATUCH)

COI'JTIACOBAHO:
PyKOBOI[I/ITeJIB MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w Ceenewun o Brapensue L3N M3aKn I[.C'
06Pa30BaTeHBH0H = Bnageneu XonopgHein 0.C. o
HpOFpaMMBI - Mol ¢ WaeHTUdMKaTOp RObac9dac-KholodnyD5-6393810 XOJ'IOI[HI)H/I

(OIKHOCTBD, yUeHasl CTENeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w CseneHunn o enagensue L3N M3K A.B.
3aBenyromui . Bragenen CIaBUHCKNA A.3. .
BBIITYCKAOIICHU Kaq)e[[pbl MaeHTndmKkaTop R99b3b9%ab-SlavinskyAZ-c08f5214 CHaBI/IHCKI/H/I

(IOIKHOCTD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka

Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuyacTBOBaTh B MPOEKTHPOBAHUHU TOTYITPOBOTHUKOBBIX TPHOOPOB
NI-2 IeMOHCTpUPYET 3HAHUE COOTBETCTBUS TEXHOJIOIMH MPOU3BOJICTBA U MpoIecca
MPOEKTUPOBAHUS MTOITYIPOBOIHUKOBBIX IPUOOPOB U CTPYKTYP

M BKIIFOYACT:

IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzamu: KommerorepHoe 3aganue
1. KM-1 MoaenupoBaHue MOIyIPOBOIHUKOBOTO PE3UCTOPA B HHTETPAIILHOM UCTIOJTHEHUU
(PacuetHo-rpaduyeckas padboTa)
2. KM-2 MoaenupoBaHue MOIyIpOBOAHUKOBOTO quoja (Pemenue 3amayq)
3. KM-3 MoaenupoBanue oumossipaoro tpansuctopa (PacuerHo-rpaduyeckas padora)
4. KM-4 Mogenuposanue MOII-tpan3ucropa (Pacuetno-rpaduueckas padota)

BPC nucuumiInHbI

8 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o

Nunexc KM-1 | KM-2 | KM-3 | KM-4

Paznen nucuuIuinHel
JACJI AUCI] KM:

Cpok KM: 2 6 8 14

1. O630p BO3MOKHOCTEH pelakTopa U JeMOHCTpaLus

1. O630p BO3MOKHOCTEH pelakTopa U JeMOHCTpaLus +

2. KommnoneHTs! 1 OubnmoTekn koMnoHeHToB Altium Designer

2. KomnoHeHThI u 6ubimoTeku KoMnoHeHToB Altium Designer + +

3. Co3ianue ¥ peTaKTUPOBAHUE MPUHIUITUATBHBIX CXEM B
Altium Schematic Editor

3. Co3ianue ¥ peTaKTUPOBAHUE MPUHIUITHATBHBIX CXEM B
Altium Schematic Editor

4. Cunxponmzanus aqu3aiaa Altium Designer

4. CunxpoHmzanus qu3aina Altium Designer +

5. Co3panue 1 peJakTUpOBaHuUE MevyaTHeIX miaT B Altium PCB
Editor

5. Co3janue 1 peJakTUpOBaHUeE MevyaTHeIX miaT B Altium PCB
Editor




6. Co3ianue nakeTa BbIXOJIHOW IOKYMEHTAaIlUH

6. Co3ianue nakeTa BbIXOJIHOW IOKYMEHTAaIlUU

Bec KM:

25

25

25

25

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-2nk1 JemoHcTpupyet | 3HaTh: KM-1 MoaenupoBanue noJiylipOBOJHUKOBOT'O PE3UCTOPA B HHTETPATLHOM
3HaHUE COOTBETCTBUS | aBTOMATU3HPOBAHHOE ucnonuenuu (Pacuerno-rpadpuyeckas pabora)
TEXHOJIOTMM TPOU3BOJACTBA | IPOCKTUPOBAHUE CTPYKTYP KM-2 MopaenupoBanne noaynpoBOJHUKOBOro auosa (Pemenune 3anay)
u mpolecca | 3MeKTPOHHBIX KOMIIOHEHTOB | KM-3 MonenupoBanue OunosnspHoro Tpansucropa (Pacuerno-
MIPOCKTUPOBAHUS TEHJICHIIUU Pa3BUTHS rpagudeckas pabora)
MOJTYTIPOBOTHUKOBBIX COBpPEMEHHOM KM-4 Mogenuposanue MOII-tpan3ucrtopa (PacuetHo-rpaduueckas
npuOOpPOB U CTPYKTYP HaHO3JIEKTPOHUKH pabota)
YMeTs:
MIPOEKTUPOBATh

TEXHOJIOTHYECKHUE MPOLECCHI
MPOU3BOJCTBA U3ETUN
3JIEKTPOHHOU TEXHUKH C
HCIIOIL30BaHUEM
ABTOMAaTU3HPOBAHHBIX
CHCTEM TEXHOJOTHICCKOMN
MOATOTOBKU MPOU3BO/ICTBA
ONPEACIISITh LETH,
OCYHIECTBJISATh TOCTAHOBKY
3a/1a4 IPOCKTUPOBAHUS
ANEKTPOHHBIX MPUOOPOB,
CXEM M YCTPOWCTB
pa3IUyHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYCHHS,
MOATOTaBJINBATh




TEXHUYCCKUC 3aJaHNs HAa
BBINTOJHEHUE MTPOCKTHBIX
pabor




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1 MopeaupoBaHue oJylpoOBOHMKOBOI0 Pe3MCTOPA B HHTEIPAJIbHOM
HCIIOJTHEHU U

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa nposeneHusi KOHTPOJBLHOI0O MEPONPUATHS . MoaenIupoBaHue MOIYIIPOBOIHUKOBOIO
pe3ucTOpa B MHTErPaJIbHOM UCIIOJHEHUH

KpaTkoe conep:kanue 3a1aHusi:
MoieupoBaH#e MOJYITPOBOIHUKOBOTO PE3UCTOPA B HHTETPAILHOM HCIIOJHEHUN

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: aBTOMAaTU3UPOBAHHOE 1.ITaccuBHBIE 3JIEMEHTHI U UX 0003HAYCHUS
IIPOEKTUPOBAHUE CTPYKTYD 2.AKTUBHBIE JIEMEHTHI U UX 0003HAYCHHUS
ANEKTPOHHBIX KOMIIOHEHTOB 3.DNeKTpUYECKUE U IKCIUTyaTallMOHHbBIE TTapaMETPhI

3JIEMEHTOB 3JICKTPOHHOIN TEXHUKHU U anmapaTypbl
4.CnoxuBiuecs TeHAeHInK MacirabupoBanus MC

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1neHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax. 60
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. KM-2 MopaeanpoBaHue NoJyNpOBOJHMKOBOIO 1HOAA

®opmbl peaiausanun: KomnsroTepHoe 3a1anue

Tun KOHTPOILHOrO MeponpuaTHs: Pemenue 3anaq

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJBLHOIO0 MeponpuATHA: MoaeIMpoBaHKe MOJIYIIPOBOJHUKOBOIO
auona

KpaTkoe coaep:xkanue 3a1aHus:
MonenupoBaHue MOITYIPOBOAHUKOBOTO IO

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TEHACHIIUHA pa3BUTHS 1.CnoxxuBmmecst TeHICHIIMA MacIITa0uPOBaHUS
COBPEMEHHON HAaHOZJIEKTPOHUKU 2.CrnoxuBimecs TeHAeHInN MacmrtabupoBanus NC




3.BHJIbI OTPAaHUYEHHS B COBEPIICHCTBOBAHUH
cyomukponubix UC

4.KoCHOBHBIE COOTHOIIEHUS MACLITAOMPOBAHUS TTIaBHBIX
napamerpoB M/IIT - ctpykTyp, O3BOJIAIOIINE
COXPaHUMb HEUSMEHHbIM HANPAICEHHOCD
9/1eKMPUYecKo2o noJisa B aKTUBHBIX 00JIaCTAX MPUOOPHOH
CTPYKTypbl. OHAKO IPU TAKOM ITOAXOJIE,
OPHUEHTHUPOBAHHOM Ha COXPaHEHUE HAIIPSKECHHOCTH
JIEKTPUUYECKOTO MOJIsl, BO3HUKAIOT MPOOJIEMBI.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-3. KM-3 MojaeanpoBanne OMIOJISPHOT0 TPAH3UCTOPA

®opmbl peasusanun: KomnsroTepHoe 3a1anue

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHHsT KOHTPOJIBbHOIO MeponpusiTusa: MojenupoBaHue OUIOISAPHOTO
TPaH3UCTOpa

Kparkoe conep:kanue 3aaHus:
MoenupoBaHie OUITOISIPHOTO TPAH3UCTOPA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMmerTs: ONpeAeATh e, 1.ITomydaTh KOMIIOHEHTHI U3 MMaHEen
OCYILIECTBIISATh TOCTAHOBKY 3aJ1a4y 2.0TKpBIBaTh AMAIOTOBbIE OKHA
MIPOCKTUPOBAHUS AJIEKTPOHHBIX 3.Ilpu HEOOXOIUMOCTH BHECUTE U3MECHEHUS B
npubOpoB, CXeM U YCTPOHCTB onpeJieJIeHue HOBOTO KOMIIOHEHTA.
Pa3IUIHOTO (YHKIIMOHATTEHOTO 4.1TpoBOIUTH TTOMCK TI0 3aIIPOCYYMETH
Ha3HAYEeHHUS, MMOATOTABINBATh

TEXHUYECKHE 3aJaHus Ha

BBITIOJTHEHHE MMPOEKTHBIX paboT

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'beMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. KM-4 MoaeaupoBanue MOII-Tpan3ucropa

®opmbl peajn3anuu: KoMIblOTEPHOE 3a1aHKE

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHnsi KOHTPOJIbLHOro Meponpusitusi: Monenupoanue MOII-Tpan3ucropa

Kpartkoe cogep:xanue 3ajaHus:
MopenupoBanue MOII-Tpan3ucropa

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: POCKTHPOBAThH 1. Pa3memath KOMIIOHEHTHI MYJIbTUBHOpATOpa U3
TEXHOJIOTUIECKUE MIPOIIECCHI naneymm Components B JOKyMEHTE CXEMBI
MIPOU3BOJICTBA 17631 (1207 2.ucnonb3oBarh Ctrl + BpalleHHe KoJieca MbILIM JIJIs
IIEKTPOHHOH TEXHHUKHU c W3MEHEHHUS MacIiTada

HCITOJIb30BaHUEM 3. ucnonb3oBath CtrlI+PgDn mst otobpaxkeHus nucra
ABTOMATHU3HPOBAHHBIX CUCTEM I[ETHKOM

TEXHOJIOTUIECKOM HIOJITOTOBKH 4.pabotath ¢ maHelnsto Properties B mpoiecce
IPOM3BOJICTBA pa3MenieHus

Onucanue MKAJbI OLlEHUBAHUS :

Ouyenka: 5
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS peIIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH
IIpumep Onsiera
owier npumep
IIpouenypa npoBenenust
OTBETHI 110 OMIIeTam

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: UJ1-2nk-1 JleMoHCTpupyeT 3HaHUE COOTBETCTBUSI TEXHOJIOTUU
IIPOM3BOJICTBA U MIPOLIECCa IPOEKTUPOBAHNUS MOJIYIIPOBOIHUKOBBIX TPUOOPOB U CTPYKTYP

Bonpocel, 3a1anns
1.cocraB u HazHauenue CAIIP Altium Designer.
Coznanue OubIMOTeKH MOCaA0YHbIX MecT. [lokToueHne TpeXMEepHBIX MOJIeNIen
KOMIIOHEHTOB.
Coznanue UHTErpupoBaHHON OUOIHOTEKU. bubinoTekn Ha OCHOBE 0a3bl TaHHBIX.
2.ANTOopUTM MPOEKTUPOBAaHUS NIedyaTHOH mathl ¢ nomoibsio CAITP Altium Designer.
[IpoekTupoBaHue 3JIEKTPUUECKON CXeMbl. MHOTOJIMCTOBBIE U MHOT'OKAHAIbHBIE POEKTHI.
Komnumsauus npoekra.
JluHuM rpynmnoBoy CBs3H (IIMHBI) IPU MPOSKTUPOBAHUHU CXEM.
3.IIpoekt B Altium Designer, Tunsl npoexToB. [Ipoext nevyarnoit mnatsl, npoekt [IJINC,
MHTETpUpOBaHHast OMOIMOTEKa, BCTPOSHHBIN MTPOEKT, CKPUMT-MIPOEKT. Y IpaBiIeHUe
JIOKYMEHTaMH B IIPOEKTE.
MonenrpoBaHHe 2JIEKTPUUECKOM cXeMbl. Bubpl aHanu3a 3J€KTPUIECKON CXEMBI.
[TpoBepka 3JIEKTPUYECKOUN CXEMBI.
4. Konuenuusa 6udnnorek Altium Designer. Tunsl 6ubnuorek. Co3nanue 6u0IMoTexu
CHUMBOJIOB.
OdopmiieHne JOKyMEHTaluu 3J1eKTpuueckoit cxemsl. [logkinrouenue popmaTos.
Kputepun o0bearHeHus 1enei B Kiacchl.
5.Co31aHNE KOMIIOHEHTOB C HECKOJIBKMMHU I10CaI0YHBIMU MECTAMH.
IIpoexTpoBaHue neyaTHou miaTel. HacTpoliky penakTopa, yrpasieHHe CI0SIMU. Y CTAHOBKA
MpaBUJI IPOEKTUPOBAHUS.
6.ITepexon oT cxemsl K iaTe. PazMmenienne KOMIOHEHTOB. ONTUMU3AIUS TIETeH.
Pa3menienne koMnoHeHTOB. BelpaBHUBaHNE KOMIIOHEHTOB.
KoHTakTHBIE MIIOMAKN IEYATHOM TIJIATHI.
7.IlepexonHble OTBEPCTHS HA TIEYATHOM IJIaTE, UX BHUJIBI.
Macku Ha e4yaTHo 1iaTe, napaMmeTpbl MacoK.
HHTepakTBHAs TPACCUPOBKA TPOBOJHHUKOB.
8. TpaccupoBka nudhepeHIuaIbHbIX map.
ABTOMaTHYECKasl TPACCUPOBKA IPOBOJAHUKOB. AJITOPUTMBI TPACCUPOBKHU LIETEH.
O6nacTi MeTayuIM3alMi Ha CUTHAJIBHBIX CIIOSIX U Ha CIIOSIX MTUTaHMSL.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Bo3mosicno nu uzzomoenenue neuamuplx niam ¢ KOHmpoaem UMneHoanca Ha
nposoonukax wiupunoit 00 0,08 mm na CB4-wamepuanax?
OTtBeTsI:
J1a BO3MOKHO
HET
BepHblil OTBET: 1a BO3MOKHO
2.Moo#cHO U KOHMPOIUPOBAMb 30HbL PUTLMPOE C MAKCUMATIbHBIM 0onycKkom Imil?
OTBeThI:
J1a BO3MOKHO
HET
BepHblii OTBET: 12 BO3MOXKHO
3.Bo3moorcno nu uzzomosnenue cuiosslx 31eMeHmos ¢ KOHmMpoaem uHOYKmueHoCmu u
CONpPOMuUGIeHUsA 01 MOTUWUHDBL (hostbeu 00 210 mkm?
OTBeTHI:
J1a BO3MO>KHO
HET
BepHblii 0TBET: 1a BO3MOXKHO
4.Ckaoxcume noowcanyucma, 6 cmpykmype MIIII ecmwv au paznuya 6 monwume ghonveu Ha
BHYMpeHHUX U 8HewHux cnosax? Kax obviuno denarom: enewnue 35 mkm u enympentue 18 mxm,
unu naobopom? C uem smo cesa3aH0?

OTBeTHI:
MpbI pekOMeHTyeM JJisi BHYTPEHHUX CJIOEB MPUMEHSATH (HOJIbry 35 MKM - 3TO HOBBIIIAET
HaJIeKHOCTh IUIaThl. BHEnHue ciion 00bIYHO JenaroT 18 MKM TUIIoC HapamrBaHue (e1e 0KoJio
18...35 MKM) B mIpoLiecce MeTauiu3alu oTBepcTuil. [Ipu 3ToM Bo3MoOkHa peann3anus
MIPOBOJIHUKOB ¥ 3a30poB 0.1 MM U BO BHEITHUX, U BO BHYTPEHHHUX CIIOSIX.
BepHnbiii oTBeT: MBI pekoMeHayeM A7l BHYTPEHHUX CI0€B MPUMEHSTh (Ponbry 35 MKM -
3TO MOBBIIIAET HAJICKHOCTH IJ1aThl. BHenHMe ciion 00bIYHO AenatoT 18 MKM 1utroc
HapaiuBaHue (emre okoio 18...35 MKkM) B mpoliecce MeTauiu3aiy oTBepctuid. [Ipu sTom
BO3MOJKHA peain3aliys MpOBOJTHUKOB U 3a30poB (.1 MM U BO BHEITHUX, U BO BHYTPEHHHUX
CIOSIX.
5.Yem noxpuisams niowaoku Ha niame ¢ BGA-komnonenmamu?
Kaxoii cmvicn 3a0asamov nokpvimue niamsi ¢ BGA komnonenmamu, eciu ux 6ce pagHo Haoo
cascamov nHa nacmy?
OTBeTsI:
B 3aBucumoctu ot mara BGA u 0T BO3MOXXHOCTEH MOHTa)KHOT'O MPOU3BOJICTBA MOXKET
noTpebOBaThCS Pa3HOE MOKPHITHE. Y ATHX MOKPHITHI pa3Has INIOCKOCTHOCTh. IMMepcuoHHOE
30J10TO 00ecTeynBaeT OYEHb POBHYIO MOBEPXHOCTH MI0MAA0K. C Ipyroi CTOpOHBI, Maika Mo
nokpbiTHi0o HAL (0omoBo-cBuHEI) 6osee HaJekHa U JOATOBeYHa. MOKHO TaKk)Ke pacCMOTPETh
BO3MOYKHOCTh UCIOJIb30BaHUs opranndeckoro nmokpeitus (OSP), coBmeniaromiero Takue
CBOMCTBA, KaK XOpOIlIas INIOCKOCTHOCTb M HAJIEKHOCTh MANKH.
Bepnsiit otBeT: B 3aBucumoctu ot mara BGA n 0T BO3MOKHOCTEH MOHTAKHOTO
MIPOU3BOJICTBA MOXKET MOTPEOOBATHCS pa3HOE MOKPBITHE. Y ITUX MOKPBITHI pazHas
IJI0CKOCTHOCTh. IMMepcroHHOE 30J10TO 00€CIeYrBaeT OU€Hb POBHYIO TOBEPXHOCTh
wiomazaok. C Apyroi cTopoHsl, naiika no nokpsituio HAL (onoBo-cBuHelr) 6osee
HaJIe’KHa U JI0JITOBeYHa. MOXKHO TakyKe pacCMOTPETh BO3MOKHOCTh UCIIOJIb30BAHUS
opranunyeckoro nokpeitusi (OSP), coBMeIaromnero Takue CBOMCTBa, Kak XopoIas
MIOCKOCTHOCTD M HAZIEKHOCTH MTaMKH.
6.CBY MHoOroc/10iiHble eYaTHbIE MJIAThI
Bozmooicno nu:
1. U3eomoenenue 4-x cnotinou niamol, 00ur uz eepxrux cioes ROGERS 3010 moawunot 0.635
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MM.

2. Umobwr CBY mamepuan 3anuman He 6cto niowaos Closl.
OTtBeThI:

1. M3roToBieHue "KOMIO3UTHOU" MEUAaTHOM IJIATHI, B KOTOPBIX COUYETAKOTCS IUAICKTPUUECKUE

cinou FR4 u CBY-matepuana, BO3SMOXHO U IPAKTUKYETCS JOBOJIBHO 4acTo. OJIHAaKO

HEOOXOUMO CJIEIUTh 32 CHMMETPUYHOCTBIO CTPYKTYPHI ILIAThI, YTOOBI N30€KaTh KOPOOJICHUS.

2. Cnenatp Tak, uro0sl CBU-MaTepua 3aHuMal He BCIO TUIOIIAAb IUIATHI - 3TO OTepaIys

CYIIIECTBEHHO 00Jiee CI0KHas U 10porocTosiasi. EcTb HEKOTOpbIe TEXHOIOTHYECKHE

OTpaHUYEHUSs, IO3TOMY HaM HYXKHO TIOCMOTPEThH OOIIYI0 KOHCTPYKIIHIO, YTOOBI CKa3aTh TOYHO.
Bepnpsiii otBet: 1. 3roroiienue "KOMIIO3UTHOR" Me4aTHOM IJIaThl, B KOTOPBIX
coueTaroTcs auannekTpuueckue cion FR4 u CBY-marepuana, BO3MOXHO U IIPAKTUKYETCS
JOBOJIBHO YacTo. OJIHaKO HEOOXOUMO CIEIUTh 32 CAMMETPUYHOCTBIO CTPYKTYPHBI ILIATHI,
4T00bI H30ekaTh Kopobienus. 2. Cnenarts Tak, 4to0661 CBU-MaTepuan 3anuMan He BCIO
IUIOLIA/Ib IJIATHI - 3TO OMepalus CYIIECTBEHHO Oosee cioxHas u qoporocrosmas. Ecte
HEKOTOPbIE TEXHOJIOTHYECKUE OrPaHHUEHHSI, TOITOMY HaM HY)KHO ITOCMOTPETH OOIIYIO
KOHCTPYKIHIO, YTOOBI CKa3aTh TOYHO.

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinerus 3Harus: 10

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoinenus snanus: 60

Oyenka: 3
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoneHus sHanus: 50

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

CTaHAapTHBIC
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