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Paznen 1. Ileqn u 3a1a4u 0CBOEHUA TUCHUILIHHBI

[lenpto  ocBOeHHS  TUCHUIUIMHBI  «KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOE  OOecredeHHe
MIPOM3BOJICTBA MUKPOIIPOLIECCOPHBIX CUCTEM» SIBISIETCS: (POPMUPOBAHUE Y CTYIEHTOB TEOPETUUECKUX
3HAHUU U MPAKTUYECKUX HABBIKOB 10 pa3paboTKe KOHCTPYKTHBHOTO UCIIOJIHEHUSI M TEXHOJIOTUIECKOTO
mpolecca M3rOTOBJICHUS MHUKPOMPOIIECCOPHBIX CHUCTEM, a TaKKe pa3BUTHE YMEHHMH HCII0JIb30BaTh
HopMmatuBHO-TexHUUYecKyto nokymenrtauuto (I'OCT, ECK/, ECT/, IPC, IEC) npu npoeKTUpOBaHUH U
OpraHu3aliy CEPUITHOTO MPOM3BOJICTBA JIEKTPOHHBIX YCTPOUCTB.

K OCHOBHBIM 3a7jauaM OCBOEHMSI AMCLMIUIMHBI CIEAYET OTHECTU: O3HAKOMMTH CTYAEHTOB C
JTanamu KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM MOATOTOBKH MIPOU3BOJICTBA B o0nactu
MUKPODJIEKTPOHUKH;, U3YYUTh OCHOBHBIE TPEOOBAHUS K KOHCTPYKTUBHOMY HCIIOJIHEHUIO U TEXHOJIOTHH
COOPKH IIEKTPOHHBIX MOJYJICH: MOBEPXHOCTHBIN MOHTaX, CKBO3HOE KperuieHne, 3D-1euats; HayduTh
paboTaTh ¢ TEXHUYECKON NOKyMEHTaluel: yTeHne U ohopMiIeHHE YepTekel, crienuduKanuii, cXem u
TEXHOJIOTUYECKNX  KapT; (OPMUPOBATH HABBIKM TPUMEHEHHUS  CTAaHIAPTOB  O(OPMIICHHS
KOHCTPYKTOpCcKOM U TexHonorudeckon nqoxkymenranuu: ECKJl , ECT/ , IPC , 'OCT , ISO; pa3Buth
yMEeHHE OOOCHOBAHHO BBIOMpAaTh JJIEMEHTHYIO ©0a3y C ydyeroM TpeOOBaHMH HAJEKHOCTH,
COBMECTUMOCTH W YCIIOBUH 3KCIUTyaTallid; HAY4YUTh aHAJIW3UPOBATh TEIUIOBBIE PEKUMBI PaOOTHI
ANIEKTPOHHBIX KOMIIOHGHTOB M pPa3padaThiBaTh CHCTEMbI OXJIAXKICHHS B COOTBETCTBHUU C HOPMAaMHU;
OCBOUTH METOJbl OOEcleueHUs] SJICKTPOMArHUTHON COBMECTHMMOCTH Ha CTaguU TMPOCKTHUPOBAHUS;
MIOATOTOBUTH CTYJIEHTOB K COCTaBJICHMIO U HCIIOJIb30BAHUIO TEXHOJIOIMUYECKUX IPOLIECCOB COOPKHU U
MOHTa3Ka AJIEKTPOHHBIX MOJYJIEH; pa3BUTh HABBIKM MOJAEIUPOBAHUS KOHCTPYKIUN U MEYaTHBIX IIaT B
cucremMax; (GOpPMHPOBAaTh IMOHMMAaHHE BAXXHOCTU COOJIOACHUS CTaHIApPTOB MpH pa3paboTKe W
cepTu(dUKAIMK SIEKTPOHHON anmapaTyphl.

Paznen 2. [lnanupoBanue pe3yibTaTOB 00y4eHUs M0 M CUUILIMHE, COOTHECEHHbIE C
MJIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeIbHOI NPOrpaMMBbl

K NHaukaTopbl 10CTHKEHUS KOMIIETeHIIUM (1715
KOM(:;Te DopMyJIMpPOBKA IJIAHUPOBAHUS pesyanaTOE 00y4YeHUs 110
— KOMIIETEHIINH 3JIeMEeHTaM 00pa30BaTeNbHOI MPOrpaMMbl U
COOTBETCTBYIOIINX OIEHOYHBIX CPEJICTB)
OIIK-5 Criocoben paboTatb ¢ OIIK-5.1 3Haer  HOPMAaTHUBHO-TEXHUYECKYIO
HOPMAaTUBHO-TEXHUYECKOU JIOKYMEHTAIUIO, CBA3aHHYIO C IPO(heCCHOHATBLHOM
JIOKYMEHTAIMEN, CBA3aHHOM C IesITEIbHOCTRHIO
npodeccuoHaTBFHON OIIK-5.2 VYmeer paspabaTbiBaTh TEXHHUYECKYIO
JESTENILHOCTHIO, C YUETOM JIOKYMEHTAIHIO o npo¢ecCuoHaNTbHOM
CTaH/1apTOB, HOPM M MPABUI JIeATETbHOCTH B COOTBETCTBUM CO CTaHJapTamH,
HOPMaMH ¥ MPaBUJIAMH
OIIK-5.3 Bnaneer HaBbIKaMH PUMEHEHUS
CTaHJapPTOB, HOPM M MPABUJI B
po(ecCHOHANEHOM e TENbHOCTH

Pa3nes 3. MecTo IMCHUILIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM IPOrpaMMBbl
Hucnnnnuza «KOHCTpYKTOPCKO-TEXHOIOTUYECKOE oOecrnieueHue IIPOU3BOACTBA
MHUKpPOIPOIIECCOPHBIX CHCTEM» H3ydaeTcsi B 8 ceMecTpe, OTHOCHUTCS K 4YacTH, (GopMHpyeMOn
y4acCTHUKaMH 00pa3oBaTenbHBIX OTHOMmEHUH bioka b.1 «/lucummmmasl (Moxynn)» oOpa3zoBaTeabHOM
porpaMMbl MO HarpablieHHI0 NoArotoBku 15.03.06 MexaTpoHuka u poOOTOTEXHHMKA, MPOQUIIH:
«[IpompblnuieHHast pOOOTOTEXHUKAY.



Pasznea 4. O0beM (TPya0eMKOCTh) TUCHMILVIMHBI (00111251, 10 BUJAaM Y4eOHOH padoThl, BUIAM
NMPOMEKYTOYHOM ATTeCTALNH)

TpynoeMKoCTb JMCHUIIIMHBI M BH/bI Y4e0HOM HArpPy3KHu

HA 04HOI1 hopMe 00yUeHH S

[Ipaktuue | KypcoBoe | CamocTosite . Konrpoxs,
3.e. | Uroro | Jlekuun CKHE MIPOEKTUP JbHas Texymuit | mpomexyTo
3aHATHS OBaHWE pabota KOHTPOTH Had
aTTecTaIus
8 cemectp
3| 108 | 24 24 56 4
3auer
TemaTH4ecKHH MJIaH IV CHUILITHHDI
Ounas ¢popma 00yueHus
Paznensr / Temsl Jlex | Ilpaktuue | Camoctosi | Texkymmit | Kontpons, | Bcero
002078 CKHe TelbHasE | KOHTPOJb | MMPOMEXKYTO | YacoB
3aHATUSA pabota YyHas
aTTecranus
8 cemecTp
Tema 1. Beenenue B
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOE 2 2 4 8
MIPOEKTUPOBAHHE
MUKPOTPOIIECCOPHBIX
CHUCTEM.
Tewma 2. CTpykTypHO-
KOHCTPYKTOPCKHE 2 2 4 3
penieHus: BCTPOSHHBIX
CUCTEM.
Tewma 3.
IIpoexktupoBanue 2 2 4 8
TEeYaTHBIX IIJIaT.
Tewma 4. TexHonoruu
W3TOTOBJICHHS 2 2 4 8
MEYaTHBIX IJIaT.
Tema 5. Bribop u
000CHOBaHUE 2 2 4 8
9JIEMEHTHOU 0a3bl.
Tewma 6. Hanexuocts n
TEXHOJIOTUYHOCTD 2 2 4 8
KOHCTPYKIIHH.
Tema 7. CucteMsl
TEIJI03aIIUTHI U 2 2 4 8
OXJIQXKICHHUSI.
Tema 8.
DneKTpoMarHuTHas 2 2 4 3
COBMECTUMOCTD U
3aIuTA.




Tema 9. TexHonorun
cOOpKHU M MOHTaXXa

Tewma 10. CepBucnoe
00CITyKUBaHUE U
PEMOHT 2
MUKPOTIPOIIECCOPHBIX
CHCTEM.

Tema 11. CoBpemeHHbIE
CAD/CAE-cuctemsbl B

KOHCTPYKTOPCKO- 2
TEXHOJIOTNYECKOM
MPOEKTHPOBAHUU.

Tema 12. Cranmaptsl u
HOpMaTUBHAas 2
JIOKYMEHTAITUS

3a4€CT

I
I

HTOr0 3a 5 ceMecTp 24

24 56 4 108

CTpyKTypa H coiep:KaHHe U CIUIITHHbI

HavnmeHoBaHuUe pa3iesioB U TEM

Conep:xkanue TeMbl

Tema 1. Beenenue B
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
[IPOCKTUPOBAHUE
MUKPOITPOIIECCOPHBIX CUCTEM.

3HaueHue KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
oOecrieyeHns B pa3pabOTKe IEKTPOHHON anmaparyphl.
OcHOBHbIE 3Tallbl AKU3HEHHOTO LUKJIa
MHUKPOIIPOLECCOPHBIX CHCTEM. TpeOoBanuss  k
HaJE)KHOCTH, PEMOHTOIPUTOJHOCTH, TEXHOJIOTUYHOCTH
u wmuHuatopuzanuu. CoBpeMEHHBIE TEHICHIMUA B
MPOGKTUPOBAHUHM UM  MPOU3BOJCTBE  AIEKTPOHHBIX
MOJTYJIEH.

Tema 2. CTpyKTypHO-
KOHCTPYKTOPCKHE PELleHUs
BCTPOEHHBIX CUCTEM.

Knaccudukanus KOHCTPYKIME: TMIIaThl, KOpITyca,
CHUCTEMBI OXJaXKIEHMS, IMeyaTHble IuIaTel. OOIIue
MPUHLUIIBI TOCTPOCHUS MOAYJIBHBIX M MOHOJIMTHBIX
KOHCTPYKIIUM. Ocobennoctu pa3MelIeHus
KOMIIOHEHTOB Ha TedaTHOW 1uiate. TpeOoBaHHS K
3alUTe OT BHEIIHUX BO3JACHCTBUN: BUOpaLuH,
TEeMIIepaTypa, NblIb, BJIara.

Tema 3. [IpoexTupoBaHue MevyaTHBIX
I1at.

Drarnbl IPOEKTUPOBAHUS MevYaTHON TUTaThI:
CXEMOTEXHUYECKOE u KOHCTPYKTOPCKOE
npoektupoBanue.  Mcmnonp3oBaHMe — MPOrpaMMHBIX
cpencts. IlpaBuna TpacCUpoOBKHU, pa3BOJAKA MUTAHUS U
3a3€MJICHUSI.

Tema 4. TexHOTOTUH U3TOTOBJIEHUS
[MeYyaTHBIX IJIaT.

CoBpemeHHbIE TE€XHOJIOTHH IIPOU3BO/ICTBA:
OJTHOCTOPOHHHUE,  JABYCTOPOHHHME,  MHOI'OCJIOWHHBIE
miatel. MeTonbl HAHECeHMsI MPOBOMSIIUX CJIOEB:
(bonbrupoBaHue, XUMHUYECKOE TpaBJIEHUE, CBEpJICHHUE.
Texnonorus mnoBepxHOCTHOTO MoHTaxa (SMD) wu
ckBo3Horo montaxa (THT).

Tema 5. Bei0op u 060cHOBaHME
DIIEMEHTHON 0a3bl.

Kputepun BbiOOpa  37EKTPOHHBIX  KOMIIOHEHTOB:
(YHKITMOHATTBHOCTh, HAJEKHOCTh, COBMECTUMOCTb.
AHanmu3 mapaMeTpoB:  JOMYCKH, TEMIEpaTypHbIN
nuamna3oH, TmoTpebnsemas MOIIHOCTh. Pabora ¢
TeXHUYECKON mokymeHTanuend. [lombop anamoroB u
3aMeHa yCTapeBIINX KOMIOHEHTOB.
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Tema 6. HagexHocTh 1
TEXHOJIOTUYHOCTb KOHCTPYKIUH.

OcHOBHbBIE TIOKa3aTeau HaJEKHOCTH: O€30TKa3HOCTD,
JIOJITOBEYHOCTh, PEMOHTONPUTOJHOCTh. Bo3znelicTBue
BHEIIHMUX (PAaKTOPOB: TEMIIepaTypa, BUOpALMH, YIApPhI,
3JIEKTPOMAarHUTHBIE MMOMexu. Meroasl oOecneyeHus
TEIUIOBOTO PEXHUMa: PaguaTopbl, TEPMOIMPOKIAIKH,
BO3JIyITHOC/>)KUJKOCTHOE  OXJIAKACHHE. [IpuHIMITBI
MOBBILICHUS TE€XHOJOTMYHOCTH KOHCTPYKIIUHU:
yHU(UKAIUS, CTAHAPTU3AINSI, ABTOMATH3AIHS

Tema 7. CuCTEMBI TEIIO3AIIUTEL U
OXJIAXK ICHUS.

AHanu3 TEIJIOBBIX PEXUMOB pPabOThl AJIEKTPOHHBIX
KOMIIOHEHTOB. Pacuér TeruoBbIeieHnil 1 BBIOOP
METOAOB TEIo0TBOoAA. [IlpuMmeHeHnue paauatopos,
TEIUIOBBIX TPYOOK, BEHTHIIATOPOB, TEPMOUHTEP(DHEHCOB.
TexHonornueckue 0COOEHHOCTH MPU MPOESKTUPOBAHUU
CHUCTEM OXJIAXK/CHHUSI.

Tema 8. DiieKTpomMarHuTHas
COBMECTUMOCTbD U 3alllUTA.

OCHOBHBIE TOHATHS: H3Iy4aeMble U IPOBOJUMBIE
IIOMEXH, IOMEXOYCTOMYMBOCTb. Mepbl  3allUTHIL:
SKpaHUpOBaHUE, (QUIbTpaLUs, 3a3eMIICHHE, pPa3Bsi3Ka
uerneid. CTaHIapThl 2JIEKTPOMAarHUTHON COBMECTUMOCTHU
(I'OCT, IEC, FCC). InarHocTika U TECTUPOBAHHE Ha
cooTBeTcTBUE TpeboBaHusM OMC.

Tema 9. TexHosoruu cOOpPKU 1
MOHTaKa

IToaroroska K MacCOBOMY
crienuQpuKaInum, YEPTEKHU.
IMOBEPXHOCTHOTO  MOHTaXKa:
peTpaHciupoBaHue, 1e4dd. KoOHTpoinb — KadecTBa:
PEHTTEHOBCKAsh MHCIEKIMS, TCCTHPOBAHHE IOCIIE
MOHTaKa. TEeXHOJIOTUU BCTPaNBAHUSI.

POU3BOJICTBY:
Texnomoruu
HasiabHBIE  TACTEHI,

Tema 10. CepBucHoe 00cyKUBaHKE
1 PEMOHT MHUKPOIIPOLIECCOPHBIX
CHCTEM.

[IpyHIMIBI 1MarHOCTUKKA HEUCIPAaBHOCTEW Ha YPOBHE
KOMIIOHEHTOB M Mopayied. HMHcTpymMeHTHI U
obopynoBanue s pemMoHTa SMD-KOMIOHEHTOB.
CozlaHue pPEMOHTHBIX KapT M JKCIUTyaTallMOHHOM
JOKYMEHTAIH. Y TWIN3alUs ¥ BTOPHYHAas epepaboTka
JJIEKTPOHHBIX MOJYJIEH.

Tema 11. CoBpemennsie CAD/CAE- | Bo3moxHocTH CcUCTEM aBTOMAaTU3UPOBAHHOIO

CUCTEMBI B KOHCTPYKTOPCKO- npoektupoBanus. Pazpaborka 3D-Monenel kopnycos u

TEXHOJOTMYECKOM IIPOEKTUPOBAHMUU. | CUCTEM  OXJaXIeHus. BzanMmopelicTBue  Mexnay
CXEMOTEXHUYECKUM u KOHCTPYKTOPCKHUM
IIPOEKTUPOBAHUEM. ITonroroska IIPOEKTa K
IIPOU3BO/ICTBY.

Tema 12. Crangaptsl u HopmatuBHas | TpeboBanuss ECKJI wu ECT/J x odopmiienuto

JTOKYMCHTAI A

KOHCTPYKTOPCKOM M TEXHOJOTUYECKON JTOKYMEHTAIIUH.
Cranpaptel [IPC 1 npoekTUpOBaHuUs MEYaTHBIX IJIaT.
I'OCTsl 1 MeXIyHapOJHBIE CTaHAAPTHI HA KaueCTBO U
HAJIeKHOCTh DJIEKTPOHHBIX yCTpoHcTB. Iloaroroska
texHuueckon ngokyMeHtanuu no ['OCT wu ISO mns
CEPUITHOrO IIPOU3BOJCTBA.

3aHATHS CEMMHAPCKOTO THIA
(IIpakTHYecKue 3aHATHS)

O6I_I_[I/IC PCKOMCHAAIHUU 11O TOATOTOBKE K CCMUHAPCKUM 3aHATUSAM. HpI/I IOATOTOBKE K pa60Te BO
BpEMs TIPOBEACHUA 3aHATHH CCMHUHApPCKOIo THUIIa CICAYCT O6paTI/ITL BHUMAaHHUEC Ha CJICAYIOOIUC
MOMCHTBI: Ha HpOoHecCC HpCIlBapI/ITGJIBHOﬁ OATOTOBKH, Ha pa60Ty BO BpCMs 3aHATUA, 06pa60T1<y
IMOJIYUYCHHBIX PE3YIbTATOB, MCIIPABJICHUEC IMOJTYYCHHBIX 3aMCUYaHUH. Hpe)IBapHTeHBHaﬂ IIOATOTOBKA K
yLIC6HOMy 3aHATUIO CECMHHAPCKOTO THUIIA 3aKIHOYaCTCA B HU3YUYCHUHU TCOPCTHYCCKOI'O MaTcpHalia B
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OTBEICHHOE I CAaMOCTOSATENIbHOM paboThl BpeMsl, 03HAaKOMJICHHE C MHCTPYKTUBHBIMU MaTEpUaIaMU C
LIEJIbI0 OCO3HAHUS 3a1a4 3aHATHA.

PaGoTa Bo Bpemst TpOBeACHUS 3aHATHSI CEMMHAPCKOIO THUIA BKJIFOYAET HECKOJIbKO MOMEHTOB: a)
KOHCYJIbTUPOBAHHE OOYYAIONIMXCS MPENoJaBaTeIsiIMA C LENbI0 MPEIOCTABICHUS HCYEPIIbIBAIOIIECH
uHpopManuu, HeoOXOAUMON AT CaMOCTOSATENBHOTO BBIMOJIHEHUS MPEATIOKEHHBIX MPEroAaBaTesieM
3aja4, 0) CaMOCTOATENBHOE BBIOJHEHHE 3aJaHHi COTJIaCHO O00O3HAYCHHOH y4eOHOW mporpammon
TEMaTHKHU.

Tema 1. BBeieHre B KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE MPOEKTHPOBAHHE MUKPOMPOIECCOPHBIX
CHCTEM.

. O3HaKOMIIEHHUE C dTalaMH KU3HEHHOTO ITUKJIA SJICKTPOHHOTO U3/ICTIHS.

. I3yueHre OCHOBHBIX 3a/1a4 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOT0 TPOSKTUPOBAHHUS.

. 3HaKOMCTBO ¢ HOpMaTtuBHO-TexHUuYeckon 6azoi: ECKJI, ECT/, 'OCT, IPC.

. [IpuMepbI MPOEKTOB OT MJICH JI0 CEPUIHHOTO MPOM3BOJICTBA.

A OWOWN B

Tema 2. CTPYKTYPHO-KOHCTPYKTOPCKHE PellleHUs1 BCTPOEHHBIX CHCTEM.
. AHanIM3 TUMOBBIX KOHCTPYKTUBOB: MOHOOJIOK, MOJTYJIbHBIN, ITACCH, TEPMETHUYHBII KOpITYC.
. UccnenoBanue BIUSIHUSI KOHCTPYKIIMU HA PEMOHTOIIPUTOJHOCTD M HAJIC)KHOCTbD.
. Pa3zpaboTtka cTpyKTYpHOI CXEMBbI paCIOJIOKEHUS y3JI0B B COCTaBE CUCTEMBI.
. Y4eT ycroBuil 3KCIUTyaTally Mpu BEIOOpE KOHCTPYKTHUBHOTO UCIIOJIHEHUSI.

A OWN -

Tema 3. [IpoekTHpoOBaHUE MEYATHBIX IJIAT.
. [lepexon OT NpUHIMIMAIBHON K IIEYaTHOM ILIATe.
. PasmelieHne KOMIOHEHTOB U TPACCUPOBKA IIPOBOJIHUKOB.
3. [IpoBepka mpaBuiI MPOESKTUPOBAHHS

N -

Tema 4. TexH0JI0rUM N3rOTOBJICHUS NMEYATHBIX IJIAT.
. 3ydenue npoueccoB GpoabrupoBaHus, CBEPICHUS, TPABICHUS, JTyKEHHUS.
. CpaBHEHUE OJTHOCTOPOHHUX, IBYCTOPOHHUX U MHOTOCJIOMHBIX IJIaT.
3. Bb100p TEXHOIOTMH U3rOTOBJICHUS B 3aBUCUMOCTH OT CIIOKHOCTH U 00beMa BBIITYCKa.

N -

Tema 5. Boi0op 1 000cHOBaHME 3JIEMEHTHOM 0a3bI.
1. Pabota ¢ xatanoramu u datasheet (Hampumep, Digi-Key, Mouser).
2. O0ocHOBaHWE BBIOOpAa KOMIIOHEHTOB IO MapamMeTpaM: JOMYyCK, MOIIHOCTb, TeMIepaTypHbIN
JUAara3oH.
3. [Touck 3amMeHuTEN€CH MIPH OTCYTCTBUU TPEOYEMBbIX KOMITIOHEHTOB.
4. Yuer craHapTU3aliy U yHU(DUKAIIUHY IPU TPOEKTUPOBAHUU.

Tema 6. HageskHOCTh U T€XHOJOTHYHOCTh KOHCTPYKIIHUIA.
. AHaJIN3 KOHCTPYKILIMU HAa COOTBETCTBUE TPEOOBAHUAM Ha/I€KHOCTH.
. Pacuér Bpemenn Hapabotku Ha otkaz (MTBF) mis mpocroro ycrpoiicTsa.
. [IpoBepka cooTBeTCTBHUS IUIAaThl TPeOOBaHUAM TexHONoruuHoctu (DFM).
. Yuer axTopoB: BUOpanus, yaap, BIaKHOCTb, IbLIb.

A WDNE

Tema 7. CucTeMBbl TEINJI03AIMUTHI U OXJIAKICHHUA.
. Pacuér TennoBhIIeIeHUN B CXEME.
. [llonGop panuatopoB, TEPMOTIPOKIIAIOK U BEHTUIIITOPOB.
. UccnenoBanue TeMiiepaTypHOTo pexXkruMa KOMIOHEHTOB B YCIIOBUAX HAarpy3KHu.
. AHaJIM3 TETUIOBBIX KapT C MOMOIIBIO0 HH(PPAKpPACHON KaMePhl WM CUMYJISIIAN.

A wWNE

Tema 8. DnekTpoMarHuTHAsi COBMECTHMOCTDb U 3aLUTA.
. I3yueHne HCTOUYHNKOB U IIyTel IPOHUKHOBEHUS IOMEX.
2. Peanm3anus Mep 3alInTHL: SKPAaHUPOBAHHUE, 3a3eMIICHHE, Pa3BsI3Ka IIENeH.
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. IIpoBepka coorBercTBus TpedoBanusiM ['OCT u IEC mo OMC.
. Anarnoctuka OMC Ha 1eCTBYIOIIEM MaKeTe.

B~ w

Tema 9. TexnoJsiorun cOOPKH M MOHTAMKA
. 3HaKOMCTBO C dTanaMu MMOBEPXHOCTHOTO0 MOHTaxa (SMD).
. 3yuenue obopynoBanus: ycraHoBka Pick-and-Place, undpakpacuas/mapoda3sHast naika.
. Ananu3 kauectBa naiku: AOI, peHTreHOBCKast MHCIICKIIUSL.
. OCOOEHHOCTH PYYHOTO MOHTaka U peMoHTa SMD-KOMITOHEHTOB.

A WDN R

Tema 10. CepBucHoe 00ci1y:KUBaHHe U PEMOHT MUKPOIIPOLECCOPHBIX CUCTEM.
[Touck HeHCTIpaBHOCTEW METOIOM "OT 00ILEro K 4acTHOMY'".
. Mcnonp3oBaHne IMAarHOCTUYECKUX KapT U PYKOBOJCTB 10 PEMOHTY.
. [TonGop HHCTPYMEHTOB U 00OPYAOBAHUS I CEPBUCA.
. Boccranosnenue paboTocrnocoOOHOCTH IOCTE EPErpy30K U BHEIIHUX BO3ACHCTBUIA.

AN

Tema 11. CoBpemennbie CAD/CAE-cucTeMbl B KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
NPOEeKTHPOBAHUM.
. Coznanue 3D-moienu Kopiyca yCTpOHCTBA.
. [locTpoenne cOOPOUHBIX YepTEKEH U CrIeUPUKAIHIH.
. Ucnonb3oBanue CAE-UHCTpYMEHTOB J1JIs1 aHAJIN3a TEIJIOBBIX U AJIEKTPUUECKUX XapaKTEPUCTHUK.
. [loaroroBka npoexTa K NpOU3BOACTBY

A WDN PR

Tema 12. CTanaapTbl ©# HOPMATHBHAS JOKYMEHTAIUS
Odopmnenue ueprexeii u cxem B coorBerctBun ¢ ECKJ] u I'OCT.
. Uzyuenme crannapros [PC-2221, IPC-J-STD-001.
. [ToarotoBka noxymenrtanuu o ISO 9001 (koHTpoONb KayecTBa).
. O1ieHKa COOTBETCTBUS Pa3pabOTAHHOIO U3/ENs YCTaHOBIEHHBIM HOPMaM.

A OWNE

Pa3nes 5. YueOHo-MeTOoAMYeCKOe 0OOecniedeHHe CAaMOCTOATEILHOM padoThl 00y4YalomMXCcs
10 AUCHMIIHHE

Hapsiny ¢ ureHneMm JIeKIUi U IPOBENECHUEM CEMUHAPCKUX 3aHITHI HEOTHEMIIEMBIM 3JIEMEHTOM
y4eOHOro npoliecca ABIseTcst camocmosmenvhas paboma. Ilpu camoctosTensHON paboTe JOCTUTaeTCs
KOHKPETHOE YCBOEHHE Y4eOHOro MaTepuaya, pPa3BHBAIOTCA TEOPETHUECKUE CIIOCOOHOCTH, CTOJb
Ba)XKHbIE JUUIsl YCHEIIHOW TOATOTOBKM M 3aIIUTHl BBINYCKHOM paboThl OakanmaBpa. Dopmbl
CaMOCTOSITENIbHOM paboThl, 00ydyaeMbIX MOTYT OBITH pa3HooOpa3HbiMH. CamocTrosiTenbHas padboTa
BKJIIOYAET: HU3y4eHHE JIUTepaTypbl, BeO-peCypcoB, OLEHKY, OOCYXJEHHE U peleH3UpOBaHUe
MyOJIMKYyeMbIX CTaTed; OTBEThl HAa KOHTPOJIbHBIE BOIIPOCHI; PELIEHHE 3aJlad; CaMOTECTHPOBAHME.
BeinonHenue Bcex BUJIOB CAMOCTOSATENIBHOM pabOThI YBSA3bIBAECTCS C U3YYEHHUEM KOHKPETHBIX TEM.

CamocrosiTesabHasi padora

HaumenoBaHue pazaesioB/Tem Buabl 3aHATHI 1J151 cCAMOCTOATEILHONH PadoThI
Tema 1. BBeneHne B KOHCTPYKTOPCKO- - YCBOEHHE M3y4aeMOro MaTepuaia 1o
TEXHOJIOTMYECKOE MPOEKTUPOBAHUE pexomMeHayeMol yueOHOMH, yd4eOHO- METOTNYECKOH 1
MUKPONPOLIECCOPHBIX CUCTEM. HAy4YHOH TUTepaType U/1iu M0 KOHCHEKTY JIEKLIUY;
Tema 2. CTpyKTYypHO-KOHCTPYKTOPCKHUE - BBIIIOJIHEHUE YCTHBIX YIPaKHEHUM;
pELIEHNs] BCTPOEHHBIX CUCTEM. - BBIIIOJIHEHUE  NUCbMEHHBIX  YIOPAKHEHUH U
Tema 3. [IpoexkTrpoBaHUE MMEYATHBIX IJIAT. MPaKTUYECKHUX padoT;
Tema 4. TexHONIOrUH U3TOTOBJICHUS - BBIIIOJIHEHUE TBOPUECKUX PadoT;
MEeYaTHBIX IJIaT. - ydacTtue B MIPOBEICHUU HAyYHBIX
Tema 5. Bei6op 1 060CHOBaHHE >IEMEHTHOM | IKCIEPUMEHTOB, HCCIICOBAHHH
0a3bl.




Tema 6. Hame>xHOCTDh Y TEXHOJIOTHYHOCTD
KOHCTPYKLIHH.

Tema 7. CucTEMBI TEILIO3AIIUTEI U
OXJIQXKIECHUS.

Tema 8. DneKTpoMaraHuTHasi COBMECTUMOCTh
U 3aIuTa.

Tema 9. TexHomoruu cOOPKU U MOHTaXKA

Tema 10. CepBucHoe o6cmyKUBaHHE U
PEMOHT MHKPOIPOIIECCOPHBIX CHCTEM.

Tema 11. CoBpemennnie CAD/CAE-
CHCTEMBI B KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOM IPOEKTUPOBAHHUHU.

Tema 12. CrangapTel 1 HOpMaTUBHAs
JOKYMEHTaIHs

- YCBOGHHE U3y4aeMoro marepuaa o
peKoMeHIyeMol yueOHOM!, y4eOHO- METOIMIECKON U
HAYYHOU JINTEPaType W/UIIU 10 KOHCIICKTY JICKIIHH;

- BBIIIOJIHEHUE YCTHBIX YIIPAKHECHUM;

- BBIIIOJIHEHUE  MHMCHbMCHHBIX  YIOPQKHECHUA  H
MPAKTUYECKHUX padoT;

- BBINIOJIHEHUE TBOPUECKHX paboT;

- ydacTtue B IPOBEJICHUU
9KCIIEPUMEHTOB, UCCIICIOBAHHIA

HAay4YHBIX

5.1. IlpumepHas TeMaTHKA dccel

B OONOUOTAWNE

. 3HaYeHUEe KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM MOATOTOBKH B COBPEMEHHOM MAIIMHOCTPOCHUH.
. Kak crannaptel ECK/] u ECT/I BnusIOT Ha KaueCTBO BBITYCKAEMOM IPOIYKLIHH.

OT uaeu 10 CepuitHOrO MPOU3BOJICTBA: ATAIBI Pa3pabOTKH JIEKTPOHHOTO U3/IEIHS.

. Posib crangaptuzanuu B 00eCrie4eHUH COBMECTUMOCTH M PEMOHTONPUTOTHOCTH YCTPONCTB.
CoBpeMeHHbIE TTOAXObI K MPOSKTUPOBAHUIO MTEYATHBIX IIJIAT: OT MPOCTOTO K CI0KHOMY.
BnusiHue mioTHOCTH MOHTa)ka Ha TEXHOJIOTUYHOCTh U HAJIEKHOCTh KOHCTPYKI[UU.

[IpoOnemMbl TpacCUPOBKH BHICOKOYACTOTHBIX IIETIEH M MYTH UX PEIICHUS.

. Kax BeiOpats CAD-cucteMy [11s1 MPOSKTUPOBAHUS AIIEKTPOHHBIX MOAYIEH?

. [Imrockl 1 MuHYyCHI NoBepXHOCTHOTO MOHTaxka (SMD) u ckBoznoro (THT).

0. Kak aBTOMaTu3anus mporeccoB cOOPKH BIUSET HA c€OECTOMMOCTD U KaUeCTBO U3/IETHUH.

11. IlepcrieKTUBBI TPUMEHEHHS A TUTHBHBIX TEXHOJIOTHHA B TPOM3BOJICTBE FIEKTPOHUKH.

12. CpaBHeHME py4HOM U aBTOMATU3MPOBAHHOM MaKK: 4TO BBIOPATH /7Sl IPOTOTUIIUPOBAHUA?
13. Yro takoe DFM 1 mouemy oH Ba)k€H P MacCOBOM TPOHU3BOJICTBE?

14. Kak TerioBoii peskuM BIUSET Ha CPOK CITYKOBI 2JIEKTPOHHBIX KOMIOHEHTOB?

15. DnexTpoMarHuTHas COBMECTUMOCTh: MOXHO JIM UTHOPUPOBATH TPeOOBAaHUSI CTaHAAPTOB?
16. Kak moBbICUTH pEMOHTOIIPUTOJHOCTh YCTPONUCTBA MPH MPOEKTUPOBAHUN?

17. Kak HaliTu 3aMeHy ycTapeBlIeMy KOMIOHEHTY 0e3 nmoTepu (GyHKIIMOHATIBHOCTH?

18. Y4er ycnoBuit 3KkcriyaTalnyuy Ipy BBIOOPE 2JIEMEHTHOM 0a3bl.

19. IMouemy yHu(UKAIUS ¥ CTAHIAPTU3AUS BaKHBI IPU pa3pabOTKe U3IEIHH.

20. Kak mapameTpbl KOMIIOHEHTOB BIUSIOT Ha HaJIE)KHOCTb U 3HEProd((HheKTUBHOCTb.

21. TOCT, IPC nmm IEC — kakue cTaHIapThl BaXKHEE B Ballei MpoPecCHOHATBHON eI TeTbHOCTH?
22. Kax npaBuibHO unTath datasheet 1 ncnonp30BaTh HHGOPMAILIHIO B TPOSKTUPOBAHUH.

23. CepTudukans 3MeKTPOHHBIX YCTPOHCTB: 3a4€M OHA HY)KHa M KaK MPOBOIUTCSI.

24. M0>XHO 71 cO3aTh KaUeCTBEHHYIO KOHCTPYKIMIO 0€3 3HaHUS CTaHAapTOB?

25. Mununatopu3anys 1 e€ BIUsSHAE Ha KOHCTPYKTOPCKO-TEXHOJIOTHYECKHE PEIICHHUS.

5.2. llpumepHble 3aaHUA VISl CAMOCTOSITEJIbHOM Pa0d0ThI

HanmenoBaHue pa3iesioB/TeM

Tun 3aganua

Tema 1. BBegenue B KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOE MPOEKTUPOBAHUE
MHKPOIPOLIECCOPHBIX CUCTEM.

[IpuBecTu mpuMepbl BIMSHUS TEXHOJIOTMYHOCTH HA
ce0ecTOMMOCTh W HaJIeKHOCTh. Ommcarh poiib
craunaproB (ECKJ, ECTJ/]) npu moaroroBke
MIPOM3BOJICTBA.

! Tlepeuenn TeM He sBiseTcs McyepnbiBaomUM. OOYHaIONMHCA MOXET BHIOPATh HHYIO TEMY MO COIJIACOBAHMIO C

IperogaBaTECIEM.
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Tema 2. CTpyKTypHO-KOHCTPYKTOPCKHE
peiCHus BCTPOCHHBIX CUCTCM.

BreibpaTth OOMH M3 TUINOBBIX KOHCTPYKTHBOB
(MOHOOJIOK, MOIyIBHAS CHUCTeMa, maccH). Omucarb
ero MIpEeUMYIIecTBa U HEJOCTaTKH.
[Tpoananu3upoBaTh PEMOHTOIPUTOTHOCTh u
yno0cTBo  oOcmyxuBanus. (OOOCHOBaTb  BBIOOP
KOHCTPYKIIUU noJt KOHKPETHBIC YCIIOBUS
HKCILTyaTaIiu.

Tema 3. IIpoexTupoBaHue Ne€YaTHBIX IUIAT.

Pa3paboraTe NpPUHIUIHAIBHYIO CXEMY IIPOCTOTO
yCTpOMCTBa (HammpuMmep, CTabWIN3aTop
HanpspkeHus). IlepeBectn €€ B NeyaTHYO IUIATy.
BeImonHuT  pasMelleHue  KOMIIOHEHTOB U
TPACCHPOBKY.

Tema 4. TexXHOJIOTUH U3TOTOBJIEHUSI
eYaTHBIX IUIAT.

CpaBHHTh WX 10 CTOUMOCTH, CIIO)KHOCTH U
BO3MOXHOCTSIM nipumenenus. [loarorosuts Gerber-
daiiner u Drill-daiiner ansa 3akasza miarel. Onucarh
poIiecC TPaBJICHUs ¥ (POIBrUPOBAHMUS.

Tema 5. Bei0bop u 060cHOBaHHE
DJIEMEHTHOU 0a3bl.

[TonobpaTh KOMIIOHEHTHI Ui CXEMbl IUTAHUS
(crabunuzarop LM7805 unu ananor). O60ocHOBaTh
BBIOOp 1O TapaMerpaMm: JOINYCK, MOIIHOCTb,
TEMIIEpaTypHbI  auamna3oH.  Hautu  3ameny
yCTapeBIIero KOMITOHEHTa c y4eToM
COBMECTUMOCTH. YUECTb IOCTYIIHOCTb, CTOUMOCTb U
cepTU(UKAIIIO 2IEMEHTOB.

Tema 6. Hage:xxHOCTh M TEXHOJIOTHYHOCTH
KOHCTPYKLUH.

BrinonHuTh OILICHKY TEXHOJIOTUYHOCTH
pa3paboTaHHON paHee medaTHOM miaTel. [IpoBectu
pacueT BpeMEHM HapaOOTKM Ha OTKa3 s
BbIOpaHHOrO YycTpoiicTBa. OmnpenenuTs (HaKTopsI,
BIUAIONIME  HAa  HAACKHOCTh:  TeMIlepaTypa,
BUOpaLus, CTapeHue. [Ipennoxuth Mepbl
MTOBBIIICHHS] TEXHOJIOTUYHOCTH U HAJIEKHOCTH.

Tema 7. CucTEMBI TEMIO3ALINTEI U
OXJIAXKJIEHUSI.

Paccuurare TEmIOBBIIENEHHUS Ui OJHOTO W3
KOMIIOHEHTOB (manpumep, perynsaropa
HanpsOKeHUs ). BriOpatb panuarop 170 071
TepMoInpokiaaky. MccnenoBaTe BIUSHUE YCIOBUI
HKCIUTYyaTaIllM Ha TEMIIEPATYPHBIN PEXKUM.

Tema 8. DnekTpomMarHuTHas
COBMECTHMOCTD U 3aIlIUTa.

N3yuutes TpebOoBanus mo OMC K 3JIEKTPOHHBIM
ycrpoiictBam (I'OCT, IEC, FCC). PeanuzoBaTh
MIPOCTYIO CXEMY 3aIlUTHI OT TTOMEX (PKpaHUPOBAHUE,
pa3Bsi3ka, 3azemieHue). [IpoBecTHM OUArHOCTHKY
CUTHAJIOB Ha JIeHCcTByromeM Makete. Omnwucarb
OCHOBHBIE Mephl obOecmeueHuss OMC Ha »dTame
MIPOCKTUPOBAHMUS.

Tema 9. Texnonoruu cOOpPKH U MOHTaXKa

N3yuntb  0COOEHHOCTM  TOBEPXHOCTHOTO  H
CKBO3HOT'O MOHTa)ka. BBINOTHUTH MoOJENHpOBaHUE
mpouecca  aBromMarudeckond naiiku.  CpaBHUTH
KayecTBO TMaWKU TMpU HUCHOJIB30BAaHUU PA3HBIX
TEXHOJIOTHUA. Onucars 000pynOBaHue,
UCIOJIb3yEeMOE IIPU MacCOBOH COOPKE.
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Tema 10. CepBucHOe 00CITy’)KUBaHUE U
PEMOHT MUKPOIIPOILIECCOPHBIX CUCTEM.

CocTaBUTh KapTy TMArHOCTUKH HEUCTIPABHOCTEN JJIA
IIPOCTOTO  yCTPOMWCTBA. Onucarb  TUIIOBBIE
HEUCHPAaBHOCTM M  METOABl HMX  YCTpaHEHHUS.
[ToArOTOBUTH CIIMCOK HEOOXOAMMBIX MHCTPYMEHTOB
u obopynoBanus st peMoHTa. [IpuBectu mpumep
BOCCTAHOBJICHMUSI paboTocniocoOHOCTH nocie
neperpesa uinu K3.

Tema 11. CoBpemennnie CAD/CAE-
CHCTEMBI B KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOM IPOEKTUPOBAHUMU.

Cozmarp  3D-Mopmens — kopriyca — aisi  paHee

CIIPOEKTUPOBAHHON IJIaThI. IIposeputh
B3aUMOJICHCTBUE IIIaThl U Kopiyca. IloaroroButs
TEXHUYECKYIO JOKYMEHTaLUIO (ueprexu,

cnenudukanuu, BOM).

Tema 12. CrangapTsl U HOpMAaTUBHAS
JIOKYMEHTaIUs

M3yunts 1peboBanus ['OCT 2.101-2.109 «x
0pOpPMIICHHIO KOHCTPYKTOPCKOW JIOKYMEHTAIUH.
[ToAroToBUTH CXEMy W YEpPTEX B COOTBETCTBUU C
ECKA. Cpauutrs tpeboBanusi IPC u I'OCT «
MPOEKTUPOBAHUIO  MeyaTHbIX  Iiar.  Onucarb
3HAYCHHWE CTaHAAPTH3AIMKA TpPU CePTUPHUKAIMU

MPOTYKIIHH.

Pa3zpnen 6. OueHouHbIe M MeTOAMYECKHE MAaTepHaJIbI 110 00pa3oBaTeIbHOM IpOrpaMme
(hoH/ OLIEHOYHBIX CPEACTB) JIsl POBEAeHHU TeKYIero KOHTPOJIsl yCIeBaeMOCTH H
NPOMEKYTOYHOM aTTecTAllul

6.1. @opma npoMeKyTOYHOM aTTecTalluM 00y4yalouerocs no yueOHoi AucuniinHe
B npouecce ocBoeHus yueOHOM AUCUMILINHBI 1)1 OLIEHUBAaHUS COPMUPOBAHHOCTH TPEOyEMBbIX
KOMIIETEHIMH UCIOJIb3YIOTCS OLIEHOYHBbIE MaTepHabl ((POHIbI OLIECHOUYHBIX CPEACTB), PEACTaBIECHHbIE

B TabIuIe
Iliianupyemsbie
IIpumepbl KOHTPOJILHBIX BONPOCOB U
pe3yJabTaThl, N
Conep:xanue yueOHOTo 3ajaHui
XapakTepusyoiiue .
MaTepuaia AJIs1 OLleHKY 3HAHU,
Tanbl GOpMUPOBAHUS . .
YMEeHMUii, BJIaIeHUH
KOMIIeTeHIHH

OIIK-5 Cnocofen padoTraTh ¢ HOPMATHBHO-TEXHHYECKOW JAOKyMeHTAaUMel, CBA3aHHOH ¢
npodeccuoHaIbLHOI 1eITeJIbHOCTHIO, € YY€TOM CTAH/IAPTOB, HOPM M MPABUJI

I1. 6.2 Hacrosiiedt padoueit | I1. 6.3 Hacrosimeit pabouelt mporpaMMel
OIK-5.1. POTrpaMMbl JUCIUIIIMHBI JUCLUTUIMHBI

I1. 6.2 Hacroseit padoueit | I1. 6.3 HacTosIIEH paboyei mporpaMmbl
OIIK-5.2. IPOrPaMMbl TUCHUTIIMHBI JUCIUTUIAHBI

OIIK-5.3

I1. 6.2 HacTosiiedt padoueit | I1. 6.3 Hacrosimelt paboueilt mporpaMMel
POTrpaMMbl TUCIUTIIMHBI JUCLUATUTMHBI

6.2. TunoBbIe BONPOCHI M 32 JAHUS

Hepeqeﬂb BOIIPOCOB AJIA MOATOTOBKU K HpOMe)KyTO‘IHOﬁ aTTeCTallun

(x 3auery)

1. Drarbl )KU3HEHHOTO IUKJIA AIEKTPOHHOTO W3/IETHSI.
2. Pontb  KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO OOEcleyeHus MpH pa3paboTKe MHUKPOIPOLECCOPHBIX

CUCTEM.

3. TpeboBaHUs K HaJIS)KHOCTH, TEXHOJIOTUYHOCTH M PEMOHTOIPUTOJJHOCTH KOHCTPYKIIUH.
4. 3HavyeHue CTaHAapTU3aUUU U YHU(PUKALUU TIPU TPOEKTUPOBAHHH.
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5. Kimaccudukaryst KOHCTpYKTUBHBIX PELISHUH: MOHOOJIOK, MOYJIbHAsI CHCTEMA, IIACcCH.
6. OCOOEHHOCTH TePMETUYHBIX U KOMITAKTHBIX KOHCTPYKIIUH.

7. BnusiHue ycoBHiA SKCIITyaTallii Ha BEIOOP KOHCTPYKTHBHOTO MCIIOTHEHHUSL.

8. Yuer TpeboBanmii K BUOPO- M TEPMOCTOHKOCTH IPU MPOCKTUPOBAHUH.

9. OcHOBHBIE 3TaNbl MPOSKTHPOBAHMS IEYATHBIX ILIAT.

10.
11.
12.
13.
14.
15.
16.
17.

[TpaBuiia pa3melleHus IEMEHTOB U TPACCUPOBKU IIPOBOJAHUKOB.

Hcnons3zoBanne CAD-cucreM B pa3pabOTKe CXEM H ILIaT.

[IpoBepka npoekta Ha cooTBeTcTBUE NpaBuwiaM DRC u ERC.

TexHonoruu Npor3BOJICTBA MEYATHBIX IUIAT: OJTHOCTOPOHHUE, IBYCTOPOHHUE, MHOTOCIIOMHBIE.
Oranbl U3roTOBIEHUS: (HOIBIUPOBAHUE, CBEPIICHUE, TPABJICHHE, JTYKCHHE.

[ToaroroBka Gerber-gaitnos u Drill-aiinos s 3akasa.

CpaBHeHUE pa3IUYHbIX TEXHOJIOTHI 0 CTOMMOCTHU, HA/IEKHOCTH U CIIOKHOCTH.

Kputrepuu BbIOOpa  SJIEKTPOHHBIX  KOMIOHEHTOB:  ()YHKIMOHAJIBHOCTb, COBMECTHMOCTb,

AOCTYIIHOCTD.

18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

Pabora ¢ Texunueckoi nokymenrarueit: datasheet, footprint, BOM.

ITorck aHaIOroB U 3aMEeHa yCTapeBLUIMX KOMIIOHEHTOB.

VY4er napamMeTpoB TeMIIEpaTypHOIO AUANa30Ha, JONYCKOB U MOILIHOCTH PacCEUBaHMSL.
[Toka3zarenu HaEeKHOCTH: 0€30TKa3HOCTb, JOJATOBEYHOCTh, PEMOHTOIPUTOAHOCTbD.
@®akTOophl, BAUSIOLIUE HA HAJEKHOCTh: BUOpALMH, [IEPETPEB, CTAPEHHUE.

[TprHIMIBI MOBBIIEHNUS TEXHOJOTMYHOCTH: YHU(DUKALKA, CTaHAAPTU3ALINS, ABTOMATU3ALUS.
Pacuér Hapa®oTKH Ha OTKa3 M OLEHKA KaueCTBa KOHCTPYKIINH.

AHaJInu3 TEIIOBBIX PEKUMOB PaOOTHI AJIEKTPOHHBIX KOMIIOHEHTOB.

[TpyHLIMIIBI TETIIIOOTBOIA: PAIUATOPHI, TEIIOBbIE TPYOKH, BEHTHUIISTOPBI.

Pacuér TeruoBbliesieHU U BEIOOp METO/1a OXJIAXKICHHSL.

OCOo0EHHOCTH POEKTHUPOBAHUS CUCTEM OXJIKACHUS JJIS1 MOOMIIBHBIX YCTPOMCTB.
OcHOBHBIE IOHATHUSA IEKTPOMarHuTHOU coBMecTuMocTu (OMC).

HcTOYHUKY IOMEX U ITYTH UX PACIPOCTPAHEHUS B AIEKTPOHHBIX CUCTEMAX.

Mepsl 3aIMThI: SKpaHUPOBAHUE, 3a3eMJICHHUE, Pa3Bs3Ka LIeTeH.

Crannmaptet OMC: I'OCT, IEC, FCC.

TexHo0rHs MOBEpXHOCTHOro MOHTaxa (SMD): atanbl 1 060pyIOBaHME.
Texnonorus ckBo3Horo MoHTaxa (THT): ocobeHHOCTH 1 TpUMEHEHUE.
WNudpakpacHas u napodasHas naika: IpeuMyIiecTBa U OrpaHUYCHHSL.

KonTpons kauectBa nocie MoHTaxa: AOI, peHTreHoBcKas HHCIEKIINs, TECTUPOBAHUE.
JlnarHocTHKa ¥ MOMCK HEMCIPABHOCTEW B AJIEKTPOHHBIX MOIYJIAX.

CoztaHue peMOHTHBIX KapT M 3KCIUTyaTallMOHHOW JOKYMEHTAIIHH.

[Toaxoap! K BOCCTAHOBIIEHUIO pabOTOCIOCOOHOCTH 3JIEKTPOHHBIX CHCTEM.
OO6opynoBaHue U HHCTPYMEHTHI 1711 peMoHTa SMD-KOMITOHEHTOB.

Bo3smoxHocT coBpemennbix nmporpamm: KiCad, Altium Designer, SolidWorks.
PazpaboTtka 3D-Mopenel KOPIycoB U CUCTEM OXJIAKICHUS.

[ToaroroBka mpoekTa k npousBoactBy: BOM, cnenudukarnmu, Gerber-gaitisl.
ABTOMaTH3a1Us IPOLIECCOB TPOESKTUPOBAHMS U TPOBEPKA HA COOTBETCTBHUE CTaHAAPTaM.
Enunas cucrema koHcTpykTopckoit nokymentanuu (ECK/I): ocHOBHBIE MON0XKEHHUS.
Enunas cucrema texnonmornueckor qokymentaruu (ECT/).

Crannaptel [IPC, IEC, ISO B 0651aCTH MHKPOAJIEKTPOHUKH.

[TonroroBka yeprexeit, cxem u cnenudukanuit mo F'OCT.

6.3. [IpuMepHBIe TECTOBBIE 3aJAHUS
[TonHbIi OaHK TECTOBBIX 3a/IaHUM /ISl POBEICHUS KOMIIBIOTEPHOTO TECTUPOBAHHUE HAXOSITCS B

AJIEKTPOHHON MH(POPMAIIMOHHON 00pa30BaTeIbHON cpefie U BKIoUaeT Oosiee 60 3amanuii, U3 KOTOPBIX
B CITy4aifHOM Topsifike GopMUpYETCs TecT, cocTosmuii u3 20 3a1anuil.

KOMHCTCHIII/II/I TunoBbie BOIIPOCHI M 3aIaHUA

OIIK-5 1. Kakoit crangapt peryaupyer o¢OpMIEHHE KOHCTPYKTOPCKOM
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JToKyMeHTauuu B Poccun?

a) 1SO 9001

b) ECKI

c) IEEE

d) IEC

2. Yto o3nauaet abOpeBuatypa DRC npu npoekTupoBaHUM NEYATHBIX L1AT?
a) JlokymeHTanbHas pacKiiajika KOMIIOHEHTOB

b) [IpoBepka mpaBuI TPOSKTUPOBAHHS

¢) AuarnocTuka pagualiOHHOTO KOHTPOJIS

d) JIlunamuueckasi peakius mernu

3. Kakoll JOKyMEHT COJIEpKHUT OMHCAHUE JJIEKTPHUUECKUX COCOUHEHUN WU
KOMITOHEHTOB Ha 1iaTe?

a) Crienudukamnms

b) [Tepeuens anemento (BOM)

¢) Ueptex kopmyca

d) TexHonoruueckas kapra

4. Kakoii ¢aiin ucnonp3yercss MNPOU3BOAUTENEM TMEYATHBIX IUIAT JAJA
M3TOTOBJIEHUSI TOIIOJIOTUU?

a) PDF

b) STEP

c) Gerber

d) DOCX

5. Kakoii crangapt yctaHaBiIMBaeT TpeOOBaHUS K TOBEPXHOCTHOMY MOHTaXY
U naiike?

a) IPC-J-STD-001

b) TOCT P 51317

c) ISO 14001

d) ANSI C84.1

6. Kakoli TOKyMEHT olpesenseT NpaBuja BBIIIOJIHEHUS YEpTeXKeH U cXeM B
MaIIMHOCTPOEHUU?

a) ECT[

b) ECK/]

¢)I'OCT P

d) ISO

7. UYrto o3Hagyaer TepMuH «DFM)» B KOHTEKCTE€ TEXHOJOTHYHOCTH
KOHCTpYKLUN?

a) Design for Manufacture — npoextupoBaHue 11 yA00CTBa IPOU3BOICTBA
b) Digital Frequency Modulation — nudpoBast YacTOTHAs MOAYJIALIHSI

c) Device Firmware Management — ympaBjeHHE MHUKPOIPOrpaMMaMH
YCTPOMCTB

d) Dynamic Function Model — nunamuueckas ¢GyHKIHOHATBHAS MOCITH

8. Kakxoil meTton wucnomep3yercs i1 NPOBEPKU KauecTBa mNanku SMD-
KOMIIOHEHTOB?

a) Ocriuutorpadust

b) AOI (aBTOMaTHYECKHI ONTHYECKHUI KOHTPOJIb)

c¢) lllymomep

d) BonbTmetp

9. Kakoit mapameTtp BiMsieT Ha BEIOOP paanraTopa Jijisl CUJIOBOTO KOMIIOHEHTA?
a) [Iser mnatsr

b) Hampspkenue nutanus

¢) TemmoBbIAEIeHNE (MOIITHOCTh PACCEUBAHMS)

d) Paspsmaocts ALIIT

10. Yro Takoe MTBEF?
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a) BpeMs BoccTaHOBIEHUS MOCE OTKa3a

b) HapaboTka Ha oTKa3

¢) Bpemst oTkimka cucteMbl

d) Cpennee Bpems paboThI 0€3 BHIKIIOUCHUS

11. Kakoii u3 mepeyuciIeHHBIX TOKYMEHTOB COJCPKHUT HHOOPMAIUIO O
XapaKTePUCTUKAX KOMITOHEHTA?

a) Crienudukanus mpoekra

b) Datasheet

c) [TosicHuTenbHas 3anucka

d) Texuuyeckoe 3aaHue

12.  Kakoi craHgapT  peryjadpyeT  BONPOCHI  3JIEKTPOMArHUTHOH
COBMECTHUMOCTH?

a) 1SO 9001

b) IEC 61000

c) IPC-A-600

d) ANSI C84.1

13. Yrto o06o3HauaeT TEPMHUH «yHU(PHUKAIUS» B KOHCTPYKTOPCKO-
TEXHOJIOTHIECKOM IIPOSKTUPOBAHUN?

a) YrpoleHne BHEIHEro BUuAa U3AeIus

b) Ucnons3oBaHue 0IMHAKOBBIX WIIM CTaHAAPTHBIX KOMIIOHCHTOB

¢) YBenuueHue MmaccorabapuTon

d) Camxkenue TpeOOBaHUN K HAJC)KHOCTH

14. Kakoil TOKyMEHT perylupyeT HMpoIecChl TEXHOJIOTUYECKON MOATOTOBKH
IIPOU3BOJCTBA?

a) ECK/]

b) ECTA

c) ISO 9001

d) IEC 61508

15. Kakoii »a3Tam mMO3BOJSET ONPEAEIUTh COOTBETCTBUE  M3ZAEIUS
YCTaHOBJICHHBIM CTaHAapTam?

a) [IpoextupoBanue uurepdeiicon

b) Ceprudukanus

¢) [onkirovuenne mUTaHUsS

d) Bei6op nporneccopa

6.4. OueHoYHbIE MIKAJIbI
6.4.1. OneHuBaHye TEKYIIEro KOHTPOJISI

[{enbto MpoBeIeHUS TEKYILEr0 KOHTPOJIS ABISETCS TOCTHKEHUE YPOBHS PE3yIbTaTOB 00y4eHHUs
B COOTBETCTBUHU C MHIUKATOPAMU KOMIIETEHLIUH.

Texylmuii KOHTPOJIb MOXET MPEACTaBIATh COOOW NHCbMEHHbIE WHIUBUIYaJbHbIE 3aJaHUS
cocTosAIIME U3 3-5 BONPOCOB MM B (pOpPME TECTOBBIX 33JaHUI 10 M3YYEHHBIM T€MaM JI0 IPOBEACHUS
MIPOMEXKYTOUYHON aTTecTaluu. PEeKOMEHIOBaHHBIM IIJIAHUPYEMBIN IEPUOJ TPOBEACHUS TEKYILETO
KOHTPOJIS 32 3 HEJIENU /10 TPOMEXXYTOUHOM aTTeCTaIiH.

IIIka/1a oueHMBAHUs IPH TECTHPOBAHUHU

Ouenka Kputepun BbicTaB/IeHUSI OLIEHKHU
3auTeHo KonndecTBo BepHbIX 0TBEeTOB B MHTEepBase: 71-100%
He 3auteno KonmuaecTBo BepHBIX 0TBeTOB B MHTEepBaje: 0-70%
Ikana oueHnBaHus NpU NUCbMEHHOI padore
Onenka Kputepun BbICTaBJICHUSI OLCHKHU
00y4aroLUICs TOJKEH:
3auTeHo i

- IPOACMOHCTPUPOBATH O6H_ICC 3HAHUC N3YJIaCMOT'0 MaTCpHraJia,
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- IOKa3aTh 0011ee BIaJeHUE MOHATUIHHBIM alapaToM JUCIUIUIUHBI;

- YMETh CTPOUTH OTBET B COOTBETCTBHHM CO CTPYKTYpOH H3JIaraemoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMOil y4eOHYIO JINTEepaTypy.
oOyJaronuics JIeMOHCTPUPYET:

- HE3HAHUE 3HAUYUTENbHOM YacTU MPOrPaMMHOI0 MaTepHaa;

- HE BJIAJICHUE MMOHATUWHBIM anlapaToM JUCUUILINHBI;

He 3aureno - CYIIECTBEHHBIC OMIMOKH MTPH U3JI0KEHUU y4eOHOTO MaTepurana,

- HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOW M3J1araeMoro
BOIIPOCA;

- HEYMEHHE JIeJIaTh BBIBOJBI 110 M3J1araéMOMY MaTepHaLy

6.4.2. OueHnBaHNe CAMOCTOSITEIbHON NMMCbMEHHOI PadoThI
(KOHTPOJILHOIT padoThI, Icce)

IIpu oLleHKE yUUTHIBACTCA:
1. IIpaBUIBLHOCTH OPOPMIICHUS
2. YpoBeHb C(OPMHPOBAHHOCTH KOMITETCHIINH.
3. YpoBEeHb YCBOEHHUS TEOPETUYECKHUX MOJOXKEHUH TUCLMIUIMHBI, MPaBHIBHOCTh (HOPMYIHPOBKHU
OCHOBHBIX IIOHSTUH U 3aKOHOMEPHOCTEM.

4. YpoBeHb 3HaHUS (DaKTHYECKOTO MaTepralia B 00beMe MPOrpaMMBl.
5. Jloruka, CTpyKTypa v TPaMOTHOCTh U3JI0KEHUS IMUCHbMEHHOMN pa0OTHI.
6. ITonHOTa M3MOXKEHUsT MaTepuana (PaCKphITHE BCEX BOIPOCOR)
7. Wcnonbs3oBaHue HEOOXOIUMBIX HCTOYHHKOB.
8. YMeHue cBsA3aTh TCOPHUIO C IPAKTUKOM.
9. Ymenue nenath 0000IICHNUS, BEIBOIBL.
IIkajia onleHUBAHUS KOHTPOJILHOI PadoThI U Icce
Onenka Kpurepun BbIcTABJIEHUS OLIEHKH
3auTeHo OOyyaromuiicst TOJIKeH:
- IPOJIEMOHCTPUPOBATH OOIIIee 3HAHUE N3YYaeMOT0 MaTepuana;
- I0Ka3aTh 00IIee BIIa/ICHUE MMOHATUHHBIM anapaToM JTUCITUTUIAHEI;
- YyM€Thb CTPOHUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JIaraemMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMoil yueOHYIO JIUTeparypy.
He 3aureno OO0yuaromuiicst IeMOHCTPUPYET:

- He3HaHHE 3HAYUTENBHOM YacTH MPOTrPpaMMHOI0 MaTepuana,

- HE BJIQ/ICHUC TTOHSITHIHBIM aIliapaToM JUCIHILIAHEL,

- CYIIECTBEHHBIE OMMOKU MPH U3II0KEHUN y4eOHOTO MaTepurana,

- HEYyMEHHUE CTPOUTh OTBET B COOTBETCTBUH CO CTPYKTYPOM H3JIaraeMoro
BOIIPOCA;

- HEYMEHHE JIeNIaTh BbIBOJIbI 110 U3JIaraéMoMy MaTepuaity

6.4.3. OuneHuBaHue 0TBETOB HA BONIPOCHI M BbINOJHEHHUS 3a1aHHU I
NPOMEKYTOYHOH aTTecTALMHU
[Tpu onieHKe 3HaHUM YUUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIMNA:
1. YpoBeHb ycBOEHHS TEOPETHUECKUX TOJOKEHUH AMCUUIUIMHBI, MPAaBUIBHOCTH (OPMYIHPOBKH
OCHOBHBIX OHATHUN U 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUs (PAKTUYECKOTO MaTepuana B 00beMe IpOorpaMMBl.
3. Jloruka, cTpyKTypa ¥ TPaMOTHOCTh H3JIOKEHUS BOIPOCA.
4. YMeHue CBs3aTh TEOPHUIO C IPAKTUKOM.
5. YMmenue genats 00001IEHNS, BLIBOIEL.
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IlIxasa oneHUBaHUS HA IK3aMeHe, 3aUeTe C OlleHKOo

Ounenka

Kpurtepuu BbicTaB/JIeHUS] OLIEHKH

OTINYHO

OO0yuaromuiicst TOKEH:

- TMPOJEMOHCTPUPOBATh TIIYOOKOE€ M MPOYHOE YCBOCHWUE 3HAHUI
MIPOTrpaMMHOTO MaTepHaa;

- UCYEPIIBIBAIOIIIE, TIOCIEI0BATEIHLHO, TPAMOTHO U JIOTUYECKU CTPOHHO
M3JIOKUTH TEOPETUUECKUIA MaTepua;

- MPaBWJIBHO (hOPMYIIUPOBATH OMPEICIICHUS;

- TNPOJEMOHCTPUPOBATh YMEHHUS CaMOCTOATEIBHOH paboThl C
JIUTEPATYPOU;

- YMETb CJIeaTh BBIBOJIBI IO M3J1araéMOMYy MaTepHaITy.

Xopomo

OOyyJarommiicst TOJKEH:

- IPOJIEMOHCTPUPOBATh JOCTATOYHO IOJHOE 3HAHHE MPOTPAMMHOIO
Marepuana;

- IPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYCCKUX MOHATHI;

- JOCTaTOYHO IOCJIE0BATEIbHO, I'PAMOTHO M JIOTMYECKU CTPOIHO
u3J1arath MaTepHal,

- IIPOJIEMOHCTPUPOBATH YMEHHUE OPUEHTUPOBATLCS B JIMTEPATYPE;

- YMETh CIIeJIaTh JJOCTATOYHO 0OOCHOBAHHBIC BHIBOIBI 110 U3JIAracMOMY
MaTepuany.

y):[OBJ'IeTBOpI/ITCJ'IbHO

OOyyaromuiicst TOJKeH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;

- MOKa3aTh 00IIIee BJIaJICHUE TOHATUIHHBIM anmapaToM AUCITUTUINHBL,

- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOH H3JIaraemoro
BOIIPOCa;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYI0 MporpaMmor  y4eOHYyIO

JUTEpaTypy.

HeynosnersopurensHo

OO0yuaromuiicst IeMOHCTPUPYET:

- He3HAHHE 3HAYMTEIIBHON YacTH MPOrPaMMHOTIO MaTepHala,

- HC BJIAZICHUC HOHATHUHUHBIM arrmapaToM JUCHUITIINHBI,

- CYIIIECTBEHHbIE OMMOKU MPH U3II0KEHUN y4eOHOTO MaTepurana,

- HEYMEHHME CTPOUTb OTBET B COOTBETCTBHM CO CTPYKTYpOM
M3JIaraeéMoro BOmpoca;

- HEyMEHUE JEJIaTh BBIBOJBI 110 U3JIAra€MOMY MaTepHally.

IxaJia oneHUBAHHUA HA 3a4eTe

Onenka

KpnTepml BbICTABJICHHUS OLICHKU

3autreHo

OOyuaromuiicst JOJKEH: YMETh CTPOUTh OTBET B COOTBETCTBHH CO
CTPYKTYPOM H3JIaraéMoro BOIIpOCa; MPOJAEMOHCTPUPOBATH IPOYHOE,
JIOCTaTOYHO TIOJHOE YCBOEGHHWE 3HAHMHM INPOrpaMMHOIO MaTepuaa;
MPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKHUX TOHSTHIA;
MpaBWIbHO  (OPMYIHUPOBATh  OMpENETeHMs;  IOCIEeI0BATENbHO,
TPAMOTHO U JIOTUYECKU CTPOMHO M3JIOKHUTh TEOPETUUECKUI MaTepua;
MPOJICMOHCTPUPOBATh ~ YMEHHUS  CaMOCTOATEIbHOW  paboOTBl  C
JTUTEpaTypoOi; yMETh ClieJaTh JOCTaATOYHO OOOCHOBAHHBIE BHIBOJBI 1O
W3JIaraéMoOMy MaTepuainy.

He 3aureno

OOyuaronuiics JEeMOHCTPUPYET: HE3HaHWE 3HAUUTENBbHOW YacTH
MPOrpaMMHOTO MaTepuaia; He BIJIAJIeHHE TOHATUHHBIM aInapaTom
JTUCLUUIUIMHBL, CYIIECTBEHHbIE OIIMOKM NPU H3JIOKEHUH Y4eOHOro
MaTepuasa; HEyMEHUE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOH
U3JIaraéMOro BOINPOCA; HEYMEHME [JEJaTh BBIBOJBI 110 M3J1aracMOMY
MaTepuany.
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6.4.4. TecrupoBaHue

[MIxajna oneHUBAHUS

Onenka Kputepun BbICTaBICHHS OLIEHKU

OTan4HO KomuecTBo BepHBIX 0TBeTOB B MHTEpBasie: 71-100%
Xopouio KonnyecTBo BepHBIX OTBETOB B HHTEepBaie: 56-70%
Y 10BII€TBOPUTEIIHHO KomuecTBo BepHBIX 0TBETOB B MHTEpBaie: 41-55%
HeynoBneTBopuTenbHO KonnyectBo BepHBIX 0TBeTOB B HHTepBane: 0-40%
3auTeHo KonuyectBo BepHbIX 0TBeTOB B HHTepBaie: 41-100%
He 3aureno KomnuecTBo BepHBIX 0TBeTOB B MHTEpBasie: 0-40%

6.5. MeToanueckne MaTepHuaJibl, ONpe/esA0IIMe MPOLEAYPY OlleHUBAHUS ChOPMHUPOBAHHBIX
koMneTeHuuii B coorBercTBuu ¢ QOII

KauecTBo 3HaHMI1 XapaKkTepHU3yeTcsi CIOCOOHOCTHIO 00YUAIOILIErocsi TOUHO, CTPYKTYPUPOBAHHO
¥ YMECTHO BOCIPOHM3BOJIUTH MH(OPMAIUIO, OJYYCHHYIO B TPOIECCE OCBOCHHUS AUCLUHUIUIMHBL, B TOM
BU/JIE, B KOTOPOM OHa ObLila U3JI0KEHA B y4eOHOM U3JIJaHUU UITU MPEIO0/1aBaTeIeM.

YMenus, Kak TMpaBwio, (OPMHUPYIOTCS Ha 3aHATHAX CEMHUHAPCKOTO THMA. 3aJaHusd,
HaIpaBlIEHHbIE HA OLICHKY YMEHUI, B 3HAYUTEIILHON CTENEHU TPEOYIOT OT 00YyJaroIIerocs mposBIeHUs
CTEPEOTHITHOCTH MBIIUICHUS, T.€. CIIOCOOHOCTH BBHINOJHUTH paboTy 1o oOpas3naM, ¢ KOTOPbIMH OH
paboran B mpouecce oOyuenus. IIpernonaBarens ke OIEHUBAET CBOEBPEMEHHOCTh M IMPaBUIBHOCTh
BBITIOJTHEHUS 3aJaHMUSL.

HaBbIku MOKHO TpakTOBaThb Kak aBTOMATH3UPOBAHHBIC YMEHHs, Pa3BUThIE U 3aKpeIICHHbIC
OCO3HAHHBIM CaMOCTOATEIBHBIM TPYAOM. HaBBIKM (GOPMHPYIOTCS TIPU CAMOCTOSTEIIEHOM BBITIOJTHEHUH
OOy4arolUMUCS ~ MPAKTUKO- OPUEHTHUPOBAHHBIX  3aJaHUIl, MOJEIHUPYIOIIUX  pEIICHuE UM
IIPOM3BOJICTBEHHBIX U COLMOKYJIBTYPHBIX 33Ja4 B COOTBETCTBYIOIIEW oOnacTu mpodecCHOHaIbHON
NesITeNIbHOCTH, KaK MPaBHJIO, MPU BHIMOJHEHUH JOMAIHUX 33JaHUM, KYpPCOBBIX MPOEKTOB (pabdoT),
HAy4YHO-HCCIIEI0BATENIbCKUX PA0OT, MPOXOXKIECHUU MPAKTUK, NpU paboTe WHIMBUIYalbHO WIH B
cocTaBe TPYMIIbI U T.1.

VYCTHBIN olpoc — 3TO MpoLeaypa, OpraHU30BaHHAsl Kak crieluaibHas Oecela IpernojaBaTesis C
rpymnmnoi ooydaronuxcs (GpoHTAIBHBIN ONPOC) WU C OTJEIBHBIMU 00yUYaroIIUMUCS (MHIUBUAYATbHBIN
OIpOC) C LIETBI0 OLEHKH CHOPMHPOBAHHOCTU y HMX OCHOBHBIX HOHSTHUH M YCBOGHMS y4eOHOIO
MaTepuanga. YCTHBIM ONPOC MOXKET MCIOJIb30BaTbCsl KAaK BHJ KOHTPOJS M METOJ OLEHUBAaHUSA
(dbopMUpyeMbIX KOMIETEHIMH (Kak M KadyecTBa UX (OpMHUpOBaHMSI) B paMKax CaMmblX pasHbIX (opMm
KOHTPOJIS, TAKUX Kak: cobeceoBaHue, KOJUIOKBUYM, 3a4eT, SK3aMEeH 10 TUCHMIUIMHE. Y CTHBIN ompoc
(YO) mo3BoJisIET OLIEHUTh 3HAHUSA U KPYro30p 00ydaromierocs, yMeHue JOTUYECKH MOCTPOUTH OTBET,
BJIaJICHE MOHOJOIMYECKOW peuybl0 M MHBbIE KOMMYHMKAaTHBHbIE HaBblkM. YO oOnagaer OOJIbIIMMU
BO3MO>KHOCTSIMU BOCIIUTATEILHOTO BO3/1€HCTBUA NpenoiaBarens. BocnurarensHast pyHkius YO umeer
PS BaXHBIX acMEKTOB: NMPO(EecCHOHAIBHO-3THUECKUII U HPAaBCTBEHHBIM AaCHEKThI, JUJAKTUYECKUN
(cucremaTH3alus MaTepuaia Ipu OTBETeE, Jydlllee 3allOMUHAHWE MaTepuajia IpU MHTEUIEKTyalbHON
KOHIIEHTPALMU), SMOLMOHAIBHBIN (PafOCTh OT YCHELIHOIO IMPOXOXJAEHUS coOeceoBaHus) U Jp.
O6yuatomas ¢pyHkus YO COCTOUT B BBISIBIICHUH JI€TANIEH, KOTOPBIEC IO KAKUM-TO MMPUIMHAM OKa3aIHCh
HE/I0CTaTOYHO OCMBICIIEHHBIMU B XOZI€ Y4eOHBIX 3aHATUI U MPHU MOATOTOBKE K 3a4ETy MM HK3aMEHY.
YO obnagaer Takke MOTHUBUPYIOIICH (yHKIMEW: TpaBUILHO OpraHMW30BaHHBIE cobOeceloBaHUE,
KOJUIOKBUYM, 3a4€T U SK3aME€H MOTYT CTUMYJIUPOBATh yYEOHYIO 1€ATEIbHOCTh CTY/IEHTA, €r0 y4acTue
B Hay4HOI1 pabore.

Tectbl sBHSIOTCA TMpocTelie (opMoil KOHTpOJS, HANpPaBIEHHOW Ha IMPOBEPKY BIAJCHUS
TEPMUHOJIOTHUECKUM anIapaToM, COBPEMEHHBIMU HH()OPMAITMOHHBIMU TEXHOJIOTHSIMUA U KOHKPETHBIMHU
3HAaHUAMU B 00JacTH (yHIAMEHTAJIBHBIX W TMPHUKIAJHBIX TUCHUIUIMH. TECT MOXEeT MpeloCTaBIsATh
BO3MOKHOCTh BBIOOPA U3 TIEpEUHsI OTBETOB (OJJMH MM HECKOJIBKO MPABUIBHBIX OTBETOB).

CemuHapckue 3aHsATHS. OCHOBHOE Ha3HAYeHHE CEMUHAPCKUX 3aHATUN MO JUCHUUIUIMHE —
obecrieunTh TIIyOOKOE YCBOEGHHE OOYYalOIIMMHUCS MaTepuaioB JIEKIHUH, MPUBUBATH HABBIKH
CaMOCTOSITENTbHOM pabOTHI C TUTEPATYpPOil, BOCIIUTHIBATH YMEHHE HAXOAUTh ONTUMAJIbHBIE PEIIECHUS B
YCIOBUSAX M3MEHSIOIINXCS OTHOLICHUH, (POPMUPOBATh COBPEMEHHOE MPO(ecCHOHAIBHOE MBIIIJICHUE
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oOyuatomuxcs. Ha ceMrMHapcKuX 3aHATHIX TMPENoiaBaTesb MPOBEPSET BHIMOIHEHUE CAMOCTOSITENbHBIX
3alaHUil W Ka4eCcTBO YCBOCHHSI 3HAHWUW, YMEHHWH, OINpeAeNseT YpOBEeHb CHOPMUPOBAHHOCTU
KOMIIETEHITUH.

KomokBuyM MOXET CIyXUThb (OpMOl HE TOJIBKO TMPOBEPKH, HO W  IOBBIIICHHS
MIPOU3BOIUTENILHOCTH TPyAa CTyIeHTOB. Ha KommokBrymMax oOCyKIar0TCs OTAENIbHbBIC YaCTH, Pa3Aebl,
TEMBI, BOIIPOCHl U3y4aeMOro Kypca, OOBIYHO HE BKJIIOYAEMble B TEMAaTHKy CEMHHAPCKUX U JAPYTHX
MIPAKTUYECKUX yYEOHBIX 3aHITHIA, a TaKKe pedepaThl, IPOEKTH U HHbIE pa0OThI 00YJaIOIIUXCS.

Jloknan, coobuieHnrne — mMpoayKT CaMOCTOATEIBHOM paboOThl CTYACHTA, MPEACTABIAIONIUI COO0M
MyOJIMYHOE BBICTYIUICHUE MO MPEICTaBICHHUIO MOJYYEHHBIX PE3ylbTaTOB DPELICHUS OIpeaeaeHHON
y4eOHO-TIPaKTUYECKON, yueOHO-ICCIeA0BATEIbCKOM TN HAYYHON TEMBI.

KonrtponbHas pabota — CpeaCcTBO NMPOBEPKHM YMEHHMH NPUMEHSATH IMONYyYEHHBIC 3HAHUS JUIS
penieHus 3a/1a4 ONpeeICHHOTO THIIA I10 TEME WM pa3zieny.

[TpodeccnonambHO-OPHEHTUPOBAHHOE ICCE — ITO CPEACTBO, MO3BOJISIONIEE OLEHUTH yMEHHUE
oOyuJarolerocsi MUCbMEHHO H3JIaraTh CyTh MOCTaBIEHHOW NPOOJIEMBbI, CAMOCTOATEIHLHO MPOBOAUTH
aHaJIM3 3TOM MPOOJEMBI C KCHOJIB30BAHUEM AHATUTUYECKOIO HHCTPYMEHTApHUsS COOTBETCTBYIOILECH
OUCHMIUIMHBL,  JIeJaThb  BBIBOJBL, 00OOMIAIOIIME aBTOPCKYIO IO3UILHI0 MO  IOCTaBICHHOU
npo¢eCCHOHATLHO-OPUEHTUPOBAHHOI MTpoldiieme.

Pedepar — mpoaykT caMoCTOSTENbHONH PadOTHI CTYAECHTA, MPEICTABISIIONINI cOO0M KpaTkKoe
M3JI0KEHUE B NMMCbMEHHOM BHJIE NOJYYEHHBIX PE3yJbTaTOB TEOPETHUECKOr0 aHAIM3a OIPENEICHHON
Hay4yHOU (yueOHO-UCCIIeI0OBATENIbCKOM) TEMBI, TJIe aBTOP PACKPHIBAET CYTh HCCIEIYyeMON MPOOJIeMBlI,
MIPUBOJUT Pa3IMYHbIEC TOUKU 3PEHMUSI, a TAKKE COOCTBEHHbIE B3IJISAJIbl HA HEE.

CuryauroHHbIM aHanu3 (KeWc) — 3TO KOMIUICKCHBIA aHallu3 CUTYyallud, WUMEBIIUN MECTO B
peanbHOM TpakTUKe MPO(PECCHOHATBHON NEATeIbHOCTH ClenuanucToB. KoMIUIeKCHBIM aHan3
BKJIIOUAET B ce0s CIEAYIOLIME COCTABIAIOIIME: MPUUYMHHO-CICACTBEHHBINM aHanu3 (yCTaHOBJICHHE
IIPUYMH, KOTOpBIE MPUBEIN K BOSHUKHOBEHMIO JAHHOM CUTYallud, U CJIEICTBUN €€ pa3BEpThIBAHMS),
CUCTeMHBIN aHanu3 (OIpeleseHHe CYIIHOCTHBIX MPEeIMETHO-COACPKATeNbHBIX XapaKTEePHUCTUK,
CTPYKTYPBI CUTYaINH, e¢ (PYHKIUI U Ap.), IEHHOCTHO-MOTHBALIMOHHBINA aHATTN3 (TIOCTPOCHUE CUCTEMBI
OLICHOK CUTYAIliH, €€ COCTABISIONINX, BBISIBICHUE MOTHBOB, YCTAHOBOK, MO3UIUI IEHCTBYIOIIUX JIUIT);
MPOTHOCTUYECKHH aHanmu3 (pa3paboTKa TMEpCIeKTUB pa3BUTHS COOBITHIA 10 TO3UTUBHOMY U
HEraTUBHOMY CLIEHApHUIO), PEKOMEHJATEeNbHbIH aHanu3 (BbIpa0OTKA pPEKOMEHJAMHA OTHOCHUTEIHHO
MOBE/ICHUS JIEHUCTBYIOIIMX JIUI] CUTYyalluu), MPOTrpaMMHO-LIe]eBON aHanu3 (pa3paboTka MporpaMm
NESATENBHOCTH JUIsl pa3pellieHus] JAHHON CUTYalluH).

TBOpUEcKOe 3a1aHue — 3TO YaCTUYHO PErVIAMEHTHPOBAHHOE 3aJJaHUE, UMEIOIIIEe HECTaHIapTHOE
pelIeHre U I03BOJIAIOIICE AUArHOCTUPOBATh YMEHUsS MHTETPUPOBATh 3HAHMUSA PaA3lIUYHBIX HAYYHBIX
oOracrteil, apryMEeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUSI, I0Ka3bIBaTh MPABUIBHOCTh CBOEH MO3UIINH.
MoeT BBINOIHATHCS B UHAUBHUIYaTbHOM MOPSAIKE WU TPYIION 00ydaronuxcs.

JlenoBass w/unmu poJneBas Wrpa — COBMECTHAsl JIEATENbHOCTh TPYNIbl OOyYaromuxcs H
IpernoiaBaTess Mo yIpaBleHHeM IpenoaBaress ¢ Lelbl0 peleHusl yueOHbIX U MPpo(dhecCHOHATBHO-
OPUEHTHUPOBAHHBIX 3aJad IIyTEM HUIPOBOTO MOJEIUPOBAHMS pealbHOW MPOOIEMHON CHUTYallUH.
[To3BossieT olleHNBaTh YMEHNE aHATM3UPOBATh U pellaTh TUIIMYHbIE TPO(PECCHOHATIBHBIE 3a/1a4H.

«Kpyraslii cTom», TUCKYCCHS — MHTEPaKTHBHBIE OLIEHOYHBIE CPEJCTBA, TO3BOJISIOIINE BKIIFOUUTh
oOyyaroImuxcss B IpolLecc OOCYXKJEHHs CIIOPHOTO BOIpOCa, MPOOJieMbl W OLIEHUTh HMX YMEHHUE
apryMEHTHUPOBAaTh COOCTBEHHYIO TOYKY 3pEHHA. 3aHSATHE MOXKET MPOBOJAUTH IO TPAAUIMOHHOU
(KOHTaKTHOM) TEXHOJIOTUH, JTUOO C HCIIOJIb30BAaHHEM TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

[IpoekT — KOHEUHBIH NPOGEeCCHOHATLHO-OPUEHTUPOBAHHBIM MTPOAYKT, MOJIy4aeMblii B
pe3yibTare IUIAHWPOBAHUS U BBIMOJIHEHUS KOMIUIEKCA YYEOHBIX M HCCIEI0BATEIbCKUX 33/JaHUML.
[To3BosIsIET OLIEHUTH YMEHHSI 00y4YaIOUIXCS CAMOCTOATEIbHO KOHCTPYHPOBATh CBOU 3HAHUS B IpoIiecce
peleHusl NPakTUYEeCKUX 3aj7lad U MpoOJieM, OPUEHTUPOBATHCS B MH()OPMAIIMOHHOM MPOCTPAHCTBE U
ypOBeHb CHOPMUPOBAHHOCTH aHATUTUYECKUX, UCCIIEIOBATENbCKIX HABBIKOB, HABBIKOB MPAKTUYECKOTO
U TBOPUYECKOIO MBIIUICHUSA. MOKET BBINOJIHATHCS B HWHAUBUAYAIBHOM IOPAJKE WIH TPYIION
00yJaronmxcs.

Paznen 7. Meroauyeckue ykasanus 1Jis 00y4arommxcsi 10 OCHOBAHUIO TUCHMILIUHBI
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OcBoeHne oOydaromMMcd Y4eOHOM IUCHMIIMHBI IPEANojaraeT H3ydyeHHe MaTephalioB
IUCLUUIUIMHBI Ha ayJUTOPHBIX 3aHATHAX U B XOJI€ CAaMOCTOATENbHON pabOThl. AyIUTOPHBIC 3aHATHS
IIPOXOAAT B (hOpMeE JIEKIHMH, CEMUHAPOB U MIPAKTUYECKUX 3aHATUI. CamocTosATeNnbHas paboTa BKIOYAET
pa3Ho00pa3HbIil KOMILJIEKC BUJOB U (GOpPM pabOThl 00yJarOIIHXCS.

JUis ycremHoro ocBO€HMsI Y4e€OHOM IUCLUIUIMHBI M JIOCTHM)KEHHUS IOCTAaBJICHHBIX IleJIeH
HE00X0/IMMO BHUMATEIBHO O3HAKOMUTHCS C HACTOsIIEH padoueil mporpaMMbl y4eOHOM AUCIUTITAHBI.
Crenyer oOpaTUTh BHUMAHKE HA CIIMCOK OCHOBHOM U IOMOJIHUTENIBHOM JIUTEPATypBhl, KOTOpasi UMEEeTCsI
B DJICKTPOHHOW OMOMMOTEYHOW CHCTeMe YHHBepcUTeTa. Jta uHboOpMalus HeoOxomuma s
CaMOCTOSITENIbHON paboThl 00yYaroIerocs.

[Tpy moAroToBKe K ayAUTOPHBIM 3aHATUSAM HEOOXOIUMO IIOMHUTH OCOOCHHOCTH KaXKJJ01 (pOpMBI
€ro IIPOBE/ICHMUS.

[ToaroroBka k y4yeOHOMY 3aHATHIO JIEKLMOHHOro Tumna. C 1enpro oOecredyeHus: yCIHelHoro
00y4eHHs 00YJaOLINICS TOJIKEH TOTOBUTHCA K JICKIIMHU, TOCKOJIBKY OHA SIBJISIETCS BaXKHEUIIeH PopmMoit
OpraHu3alK y4eOHOTr0 MpoLecca, HOCKOJIBKY: 3HAKOMUT C HOBBIM y4€OHBIM MaTepHaioM; Pa3bsiCHAET
yueOHbIE 3JIEMEHTHI, TPYIHbIC JJIsi HOHUMAHUS; CUCTEMAaTHU3UPYET YUeOHBIH MaTepruai, OpUEHTHPYET B
y4eOHOM TTporiecce.

C »TOH 1enpl0: BHUMATENIBHO MPOYUTATe MaTepuai MpeablAyIlel JIEKIUH; 03HAKOMbTECH C
y4eOHBIM MaTepHaJIOM I10 YYeOHUKY M Y4E€OHBIM IMOCOOMSIM C TEMOH NMPOYMTAHHOW JIEKIIMU; BHECUTE
JIOTIOJIHEHUS K TIOJTyYEHHBIM paHee 3HaHUSM I10 TEME JIEKIIMH Ha MOJISIX JIEKIIMOHHON TeTpau; 3allUIINTe
BO3MO>KHBIE BOIIPOCHI, KOTOPBIE BbI 3a1aJUTE JIEKTOPY Ha JIEKIIMU 110 MaTepUaly U3y4E€HHOU JIEKLUY;
IIOCTapaUTECh YACHUTh MECTO M3y4aeMOW TE€MBl B CBOEH IIOAIOTOBKE; y3HAWTE TEMY MPEICTOSALICH
JEeKIMH (110 TeMaTUYECKOMY IUIaHy, 0 MH(OpMaIUK JEKTOPa) U 3alUIIUTEe HHPOPMALIUIO, KOTOPOU BBI
BJIAZIEETE 110 JAHHOMY BOIIPOCY

[IpenBapuTenpHas MOATOTOBKA K y4eOHOMY 3aHATHIO CEMMHApPCKOIO THUIMA 3aKIHOYaeTcs B
U3YYEHUH TEOPETUYECKOrO0 MaTepuajia B OTBEICHHOE [UIsl CAMOCTOSITEIbHOM padoThl BpeMs,
03HaKOMJIEHHE C MHCTPYKTUBHBIMU MaTepUajIaMHy € LEJIBbI0 OCO3HAHUS 3a1a4 3aHATHUS.

CamocrositennbHas pabora. Jlns Oonee yrIyOJIGHHOTO W3ydeHUS TEMbl 3allaHus IS
CaMOCTOSITENIbHON pabOThl PEKOMEH/yeTCsl BBIIOJIHATH MapajluIeIbHO ¢ U3ydyeHUEeM JaHHOH TeMsbl. [Ipu
BBIITOJIHEHUM 33JJaHUH 110 BO3MOKHOCTH HCIIOJIBb3YUTE HATJIIHOE MPEICTABICHNE MaTepHaa.

IlonrotoBka Kk 3aueTy, »dk3ameHy. K 3aueTy, »5K3aMeHy HEOOXOJUMO TOTOBUTCS
L[EJICHAIIPaBJIEHHO, PETYJISPHO, CUCTEMATUYECKHU U C MEPBBIX JHEW 00y4eHHs 1O TaHHOW JUCHUIUINHE.
ITonbITKM OCBOUTH Y4EOHYIO TUCHMIUIMHY B IIEPHOJ] 3a4€THO-K3aMEHAIIMOHHOM cecCHM, KaK MPaBuIIo,
MPUHOCAT HE CIUIIKOM YAOBJIETBOPUTENbHbIE pe3ynbTaThl. [IpM MmoaroroBke Kk 3auery oOparute
BHHUMaHUE Ha 3alUTY PAKTUYECKUX 3a/laHui Ha OCHOBE TeopeTndeckoro Marepuana. [Ipu noaroroske
K DJK3aMEHY [0 TEOPETUYECKON YacTH BBLIECIUTE B BONPOCE IJIaBHOE, CYIIECTBEHHOE (IIOHSTHS,
NpPU3HAKK, KIacCUDUKAUMU M Tp.), MPUBEIUTE MPHUMEPHI, WUIIOCTPUPYIOUIUE TEOPETHUECKUE
ITOJIOKEHUS.

7.1. MeToan4yeckre peKOMEH/IAUM 110 HAIIMCAHUIO ICce

Occe (oT ¢paHIy3ckoro essai — OmbIT, HAOPOCOK) — JKaHP HAYyYHO-IYOIHIIUCTHYCCKOM
JUTEPATyphl, COYETAIOMICH IOAYEPKHYTO-HHIUBUAYAIBHYIO TIO3MIMIO aBTOpa IO KOHKPETHOU
npobieme.

['maBHBIMH OCOOEHHOCTSIMU, KOTOPBIE XapaKTEPU3YIOT ICCE, SIBISIFOTCS CIAEAYIOLINE MOJI0KEHUS:

® cOOCTBEHHas MO3MLUS 0053aTENbHO TOKHA OBITh ApryMEHTHPOBaHA U MOAKPEIUIEHA CChUIKAMU
Ha MCTOYHUKH, aBTOPUTETHBIE TOUKHU 3pEHUSMH U 0a3upoBaThes Ha (pyHIaMeHTanbHON Hayke. HeGombImoit
00beM (46 crpanuir), ¢ 0hOPMIIEHHBIM CITHCKOM JINTEPATYPhI 1 CHOCKAMH Ha €€ HCIOIb30BaHHE;

® CTIJIb M3JIOKEHUS] — HAyYHO-MCCIIe0BATENbCKUN, TPEOYIONNI YeTKO, OCIeI0BaTeIbHON U
JIOTUYHOW CHCTEMBI JIOKa3aTelbCTB; MOXET OTJIMYAThCAd OOPa3HOCTBIO, OPUTHHAIBHOCTHIO,
adOpUCTUYHOCTHIO, CBOOOIHBIM JIEKCHYECKHUM COCTAaBOM SI3bIKa;

® [ICCIIEZIOBAaHUE OTPAHMYMBAETCS YETKOH, JIAKOHUYHOW TpoOieMoil C  BbISBICHHEM
MIPOTUBOPEYUI U pa3pellieHueM 3TUX MPOTUBOPEUUid B JaHHON paboTe.

7.2. MeToan4yeckre peKOMEHIAIUH 10 UCIO0Jb30BAHUIO KellCOB
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Keiic-meron (Case study) — wmerom aHanm3a pealbHOM CHTYallUHM, OIKMCAHHE KOTOPOM
OJTHOBPEMEHHO OTpa)kaeT HE TOJHKO KaKyI-THOO MPaKTUYECKYI0 MPOOJIeMy, HO M aKTyaJu3upyeT
OTIpE/ICJICHHBI KOMIUIEKC 3HAHWH, KOTOPBIM HEOOXOAWMMO YCBOWTH IPU Pa3pEIICHUH JaHHOU
npo6siemsl. [Ipu 3ToM cama mpoGiieMa He IMEET OJTHO3HAYHBIX PEIICHU.

Ketfic kak MeTOJ1 OLIEHKH KOMITETCHIIUHN JIOJDKEH YIOBJIETBOPSATH CICIYIOIUM TPEOOBAHUSM:

— COOTBETCTBOBATH YETKO IMOCTABJICHHOM LIEJIN CO3/IaHMS;

— UMETh MEXTUCIUITMHAPHBIN XapaKTep;

— UMETh JOCTaTOYHBIA 00HEM MEPBUYHBIX U CTATHCTUYCCKUX JTaHHBIX;

— UMETh COOTBETCTBYIOIIUN YPOBEHb CJIOXHOCTH, WJLIIOCTPUPOBATh TUIMYHBIC CHTYallWH,
UMETh aKTyaJbHYIO MpOOJeMy, MO3BOJSIONIYI0 NPUMEHUTHh Pa3HOOOpa3HbIE METOIbI aHAU3a TPU
MOVCKE PEIICHHSI, UMETh HECKOJIBKO PEIICHHIA.

Kefic-MeTo1 OKa3bIBaeT COJNCHCTBHE pAa3BUTHUIO YMEHHUS peIlaTh MPOOJIEMBI C YY4ETOM
KOHKPETHBIX yCJIOBHM © Tpu Hanumuuu (aktuueckoit wuHpopManuu. OH pa3BUBaeT TakKue
KBaJTM(UKAIIMOHHBIE XapaKTEPUCTUKU, KaK CIOCOOHOCTh K IPOBEICHHUIO aHAINW3a W JUATHOCTHKHU
mpoOyieM, yMEHHE 4YeTKO (OpPMYITUPOBATH M BBICKA3BIBATH CBOKO IMO3UIUIO, YMEHHE OOIIATHCA,
JTMCKYTHPOBaTh, BOCIIPUHUMATh M OIICHWBaTh WH(POPMAIIMIO, KOTOpas MOCTYIaeT B BepOaIbHON W
HeBepOanpHOU (hopme.

7.3. TpeGoBaHUSI K KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHBIM 33/IAHUSAM /Il IeMOHCTPALMHU
BBINIOJIHEHH S NPO(eCCHOHATBHBIX 32124

KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOE 3aJaHUE — H3TO BCerjJa IPaKTHYECKOe 3a/aHMue,
BBINIOJTHEHHE KOTOPOTO HAllEIEHO Ha JEMOHCTPUPOBAHME JI0KA3aTENBCTB HAJIMYHMS y OOYydYaroluxcs
OOIIEKYIBTYPHBIX, OOMICTIPOPECCHOHATLHBIX M TPO()ECCHOHATBHBIX KOMIICTCHIIUM, 3HAHWM, YMEHUH,
HEOOXOMMBIX [T Oyyiei mpodecCHOHaIbHOM AeITENbHOCTH.

KoMneTeHTHOCTHO-OpUEHTUPOBAaHHbBIE 33/JaHUS ObIBAIOT Pa3HBIX BUJIOB:

® HaIMpaBJICHHbIE HA MOATOTOBKY KOHKPETHOT'O MPAKTUKO-OPUEHTUPOBAHHOTO MPOYKTA (aHATU3
JIOKYMEHTOB, TEKCTOB, KPUTHKA, pa3paboTKa CXeM U JIp.);

® AHAIUTUYECKOTO W JIMarHOCTHMYECKOTO XapaKTepa, HaIlpaBJICHHbIE HA AHAIN3 Pa3IMYHBIX
aCTeKTOB U MPo0JieM;

®CBSI3aHHBIE C BBIIOJIHEHHEM OCHOBHBIX HPOQECCHOHANbHBIX (YHKIUN (BBIIOJIHEHUE
KOHKpPETHBIX JeHCTBUMII B paMkKax BuAa Mpo(eccCHOHANbHON  JEesATeNbHOCTH, HamlpuMep,
¢bopmynupoBaHue 1eJae MUCCUH, U T. II.).

Pa3nes 8. YueOHo-MeToqn4eckoe 1 HHGOPMALMOHHOE 00ecnedeHne TUCHUTIIHHBI
Ocnoenas numepamypa’

1. Cxo6eneB, C. b. TexHonormyeckoe obOecrneueHue kadectBa: ydeOHoe mocodue / C. b.
CkobeneB. — Mocksa: At [Tu Ap Menua, 2023. — 90 ¢. — ISBN 978-5-4497-1985-0, 978-5-8149-
2370-7. — Texct: anextponHslii // L{udpooit oopazoBatenbhblii pecype [IPR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/129009.html

2. TexHonornyeckoe odecrneueHne kauectna: mpakTukym / B. A. Makapos, O. I'. JIparuna, M.
N. Cenpix, II. C. BbenoB. — EropbeBck: EropbeBckuil TeXHONIOrMYeCKHH HMHCTUTYT ((uiinan)
MOCKOBCKOT0 TOCYIapCTBEHHOT0 TexHoyornueckoro yaupepceurera «CTAHKWH», 2015. — 102 ¢. —
ISBN 978-5-904330-09-5. — Texct: anexkrponnsii // Lludposoii obpazoBarensHbil pecypc PR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/31953.html

Jononnumenvnasn rumepamypa’
1. Metponoruueckoe oOecrieueHne TPOU3BOJACTBA: yueOHO-MeToaudeckoe mocoome / B. T
Kyrsaitkun, A. K. Iloramumk, A. B. 3axwurankun, II. A. T'opbGaueB. — MockBa: Axajaemus
CTaHAapTHU3aIuu, MeTpojoruu u ceprudukammu, 2023. — 148 ¢. — ISBN 978-5-93088-223-0. —

213 DBC
3 U3 DBC
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https://www.iprbookshop.ru/129009.html
https://www.iprbookshop.ru/31953.html

Tekcr: anextponnbii // LudpoBoii obpazoBarensHbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/138910.html

2. ®ponos, A. B. CxeMoTexXxHHMKAa aHAJOTOBBIX YCTPOMCTB Ha OINEPAIMOHHBIX YCHUIIUTEIAX:
nabopaTopusblil mpakTukyM / A. B. @ponoB. — Komcomonbck-Ha-Amype: Komcomonbckuii-na-Amype
rocyaapcTBeHHbIN yHUBEpCcUTET, 2022. — 141 ¢. — ISBN 978-5-7765-1525-5. — TekcT: 2neKTpOHHBIN
/l [udposoii 00pa3oBaTeNbHBIHI pecypc IPR SMART: [caliT]. — URL:
https://www.iprbookshop.ru/140669.html

Ilepeuenv uH@OpMAYUOHHBIX  MEXHOIO02UH, UCHONBL3YEMbIX HPU  OCYU4ECHEICHUU
o0pazosamenvno20  npoyecca N0  OUCHYUNIAUHE:  UHMEPHEM-Pecypchl,  CO8PEMEHHbIE
npogeccuonanvuvle 6azvl OAHHBIX, UHPOPMAUUOHHBLE CRPABOUHbLE CUCH EMDBL

HNuTepHeT-pecypcsbl

URL: https://www.IPRsmarthop.ru/ — snexrponHo-0ubinoreunas cucrema IPRsmart.

NudopManinoHHO-CIIPABOYHbIE H TOUCKOBbIE CHCTEMbI

CnpaBounas npaBoBas cuctema «Koncynprantllroc»: http://www.con-sultant.ru

CoBpemMeHHbIe IPO(eccHOHAIbHbIE 0a3bI JAHHBIX

URL:http://www.edu.ru/ — 6udamoreka deaepanpaoro nopraia «Poccuiickoe 00pa3oBaHue»

URL:http://www.prlib.ru — Ipe3unenrckas 6udaroTeka

URL:http://www.rusneb.ru — HarimonasnbHas 3J€KTpoHHAast OMOIHOTEKA

URL:http://elibrary.rsl.ru/ — caiitr Poccuiickoii rocymapcTBeHHON OHOMMOTEKH (pasaen
«DJIeKTpOHHAs OUOINOTEKAY)

URL:http://elib.gnpbu.ru/ — caiit HayuHoii nemarorindeckoii anekTpoHHo#i oudmuotexu um. K. /1.
YumHCcKoro

Komnnexkm nuyen3uonnozo u c60600H0 pacnpocmpanaemo20 npocpammnozo odecneuenus,
6 MOM YuCie OMeyecmeenHo20 NPOU3600Cmea

KoMIJieKT IMIEeH3HOHHOT0 MPOrPaMMHOI0 odecreyeHus

Onepannonnas cucrema "Atiant" - Atlant Academ ot 24.01.2024 r. (6eccpouHo)

AnTuBupycHoe nporpammuoe odecnieuenrne ESET NOD32 Antivirus Business Edition norosop
Ne 1C00-006348 ot 14.10.2022 1. (cpok nevictus o 13.10.2025 r.)

[Iporpammuoe obGecnieueHue «Mwupamnonauc» cucrema BeOWHApPOB - JIMIIEH3MOHHBIN JTOTOBOP
Nel07/06/24-x ot 27.06.2024 (Crneuuduxamms k JluuensnonHomy pgoroBopyNel07/06/24-k ot
27.06.2024, ot 27.06.2024 r., cpok aevictBus ¢ 01.07.2024 no 31.07.2025 r.)

OnexkTpoHHas WHGpOpPMalMOHHO-OOpa3zoBarenbHas cpena «1C: YHuBepcuTeT» A0roBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Cucrema TectupoBanus Indigo munensuonnoe cornamienue (Jorosop) ot 07.11.2018 r. NoJl-
54792 (6eccpouHo)

Nudopmannonno-nouckosas cucrema «Koncynsrant Ilmoc» - JJoroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OneKTpoHHO-0MOaoTeyHast cucreMa IPRsmart nuuensuonnslii gorosop ot 01.09.2024 r.
Nel1652/24C (cpok aeiictBust 1o 31.08.2027 r.)

Hayunas snextponnas Oubnuoreka eLIBRARY nunensuonnsiit jorosop SCIENC INDEX Ne
SI10 -3079/2025 ot 28.01.2025 r. (cpok nmericTBus 10 27.01.2026 1.)

IIporpamMHoe obecrieyeHne 0Te4eCTBEHHOI0 MPOU3BO/ICTBA:

Onepannonnas cucreMa "Atiant" - Atlant Academ ot 24.01.2024 r. (GeccpouHo)

OnexkTpoHHas WH(POpPMalMOHHO-OOpa3zoBarenbHas cpena «1C: YHuBepcuTeT» AOroBOp OT
10.09.2018 t. NeITPKT-18281 (6eccpouno)

Cucrema tectupoBanus Indigo nunensnonHoe cornamenue (orosop) ot 07.11.2018 r. Ne/I-
54792 (6eccpouHo)

HNudopmannonno-nonckosas cucrema «Koncynprant Ilmoc» - JJoroBop NeMU-BUII-79717-
56/2022 (6eccpoyHo)

OneKTpoHHO-0nOanoTeyHast cucremMa IPRsmart munensumonnslii mporosop ot 01.09.2024 r.
Nel1652/24C (cpok aeiictBust 1o 31.08.2027 r.)
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https://www.iprbookshop.ru/138910.html
https://www.iprbookshop.ru/140669.html
https://www.iprsmarthop.ru/
http://www.con-sultant.ru/
http://www.edu.ru/
http://www.prlib.ru/
http://www.rusneb.ru/
http://elibrary.rsl.ru/
http://elib.gnpbu.ru/

Hayunas snexrponnas oubnmorexka eLIBRARY munensunonnsiii qorosop SCIENC INDEX No

SI0 -3079/2025 ot 28.01.2025 r. (cpok nmerictBus a0 27.01.2026 1.)
DIEeKTPOHHO-0MOJIMOTEYHAs] CHCTEeMA:
DnekrponHas oubauoreunas cucrema (IbC): http://www.iprbookshop.ru/

Pasznen 9. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue
00pa3oBaTe/ILHOIO Npolecca

Vyebnass aynuropuss s MPOBEACHUS

3aHATUM JEKUWOHHOI'O0 THIA, 3aHATHH
CEMHUHApPCKOI0  THUNA, TPYNNOBBIX H
WHIUBHIYJIbHBIX KOHCYJIbTaIUH,

TEKYILIEro KOHTPOJISI U MPOMEKYTOUHOM
aTTecTalluu

OOGopynoBaHue:  CHCNHATU3UPOBAHHAS ~ MeOeb
(mebenp ayautopHas (12 crtonos, 24 cryna, JAocka
ayJIUTOpHAas), CTOJ  MperojaBaTels, CTYI
nperoiaBaTeds.

TexHuueckue cpesicTBa OOYYEHHUs: MEPCOHATbHBIN
KoMIblOTEp - 1; MynpTHMeEIUitHOE 000pyrOBaHME
(mpoekTop, dKpaH).

TTomenienue CaMOCTOSITEIILHOU

paboThI

JJIA

Cnernmanu3upoBanHass  mebenb (9  cromo, 9
CTYJbEB), NEPCOHANBHBIE  KOMIIBIOTEPHI  C
BO3MOYKHOCTBIO MOJIKITIOYEHUS K ceT «HTepHeT» 1
obecrieyeHrEM JOCTyTa B AIEKTPOHHYIO
UH(POPMAIMOHHO-00Pa30BaTEIbHYIO cpeny
YHuBepcurera
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http://www.iprbookshop.ru/

