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Pabouas mporpamMma AUCHUILTUHBI(MOAYI) «BBeneHne B KOHCTPYHPOBAaHUE 3JIEMEHTOB
CBUC» /coct. I'.A. Mycradaes — Hanpuuk, KbI'Y, 2023, 17 c.
Pabouass mporpamMmMa npenHazHaveHa JUIs MPenoJaBaHus JUCUUIUIMHBI(MOIYJIS) O
BbiOOpy B1.B.03./IB.01. crynentam ouHOW ¢GopMbl 00y4eHHsS MO HANpaBICHUIO MOATOTOBKHU
11.03.04 DnexTpoHMKa U HAHORJIEKTPOHUKA B 6 cemecTpe , 3 Kypca
Pabouas mporpamma cocTaBieHa € y4eToM (elepabHOrO TOCyJapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa BhICIIET0 00pa30BaHUs MO HarpasieHHIO moAarotoBku 11.03.04
«OIeKTpOHMKA U HAHOAJIEKTPOHUKA», YTBEPKACHHOTO MpHKa3oM MuHHcTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepannn «19» 09. 2017 r. Ne 927.
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1 Llenp u 3a1a4n OCBOCHUS AUCIUILUIMHBI(MOIYIS)
Henun wu3ydeHuss aucuuruIMHBI(MOAYJsi) «BBeneHue B KOHCTPYHMPOBAHHE 3JIEMEHTOB
CBUC» - wu3ydyeHue CTyJEeHTaMH METOJOB pacuyera M KOHCTPYUPOBAHUS PA3TUYHBIX
MOJTYTIPOBOIHUKOBBIX TPUOOPOB M 3JIEMEHTOB MHTETpalibHbIX MUKpocxeM (MIMC).

3amaun M3y4eHUs AUCLUIUIMHBI(MOAYJISA): B paMKax JUCIHIUIMHBI pacCMaTpUBAIOTCS
KOHCTPYKTUBHBIE ¥ TEXHOJIOTHYECKHE CIOCOOBI peaan3alyy MOITyIpOBOJHUKOBBIX MPUOOPOB U
aKTHBHBIX 37eMeHTOB VM C; KOHCTPYKTOPCKO-TEXHOJIOTHYECKUE U (HPU3NIECKHE OTPAaHUUYCHHUS TIPH
IIPOEKTUPOBAHNUN; CTPYKTYpbl aKTUBHBIX 3jeMeHTOB MC M uX CBSA3b C KOHCTPYKTHBHO-
TEXHOJIOTUYECKUMHU MapaMeTpaMHu.

W3ydeHre AUCIMITIIMHBI HAIIPABJIEHO HA MOJITOTOBKY CIEHATNCTOB, CHOCOOHBIX pellaTh
po0JIeMbl, BOZHUKAIOIINE IPY POU3BOJICTBE U SKCILTyaTallui U3ETUi 3JIE€KTPOHUKHU U
HAHORJIEKTPOHUKH C y4ETOM 00JIaCTH, TUIIOB U 3aJa4 NpOopecCHOHAIbHOMN ESTEIbHOCTH B
COOTBETCTBHHM C IPO(PECCUOHATBHBIMH CTYJICHTAMU:

° 40.058 «MHxeHep-TexXHOIOT 10 MTPOU3BOJICTBY U3/ICIUA MUKPOIIEKTPOHUKNY», KOTOPBIMA
yTBepxkAeH nmpukazoM Munrpyna Poccun ot 03.07.2019 Ne480H u 3apeructpuposan MuHocTOM
Poccun 29.07.2019 Ne55439;

° 40.104 «CpoeuuanucT 1O H3MEPEHUIO MapaMeTpoB M MOAM(UKALMU CBOWCTB
HAaHOMATEpPHAJIOB U HAHOCTPYKTYp», KOTOPBI YyTBEpXkAEH INpuka3oM Muntpyna Poccun or
07.09.2015 No593u (B penakiuu, BBenennoit B nericteue ¢ 20.01.2019 r. npukazom Muntpyaa
Poccuu ot 14.12.2018 Ne8071) u 3apeructpupoBad Muntocrom Poccun 23.09.2015 r. Ne38983

2 Mecto gucrumuinHb(MoAyJs1) B cTpykType OITOIT BO

JuctumimHa OTHOCUTCS K BapraTUBHOM yacTu ydaeOHoro miana — b1.B.03.J1B.01.02
DneMeHTHOH 6a30i mpU CO3AaHUU NEKTPOHHBIX YCTPOIMCTB SBISIFOTCS MOTYIIPOBOIHUKOBBIE
npudopsl u C. TIpoekTrpoBanue MoaynpoBOAHHUKOBLIX pruoopoB u C ¢ yuerom
KOHCTPYKTHBHO-TEXHOJIOTHYECKHX OCOOCHHOCTEH anmaparypbl O3BOJISET MOBBICUTH HX
HAJEKHOCTh U 00eCIeYUTh BOZMOKHOCTh JOCTIKEHHUSI ONTUMAJIbHBIX MapaMeTpoB POA.
IToaromy BMecTe ¢ nucuuiuinHaMu: «OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTHS IIPOU3BOJICTBA
ANIEKTPOHHBIX CPEJICTB » 00pa3yloT MpoheCCHOHATBHYIO OCHOBY IS MOATOTOBKU CTYJIEHTOB 110
npodmito «CoBpeMeHHbIe HHPOPMALMOHHBIE TEXHOJIOTHH B AJIEKTPOHHOM TeXHUKe. B cBsi3u C
3THUM, ABIISETCS aKTyalbHBIM YTCHHE TUCIHUILTUHBI « BBeeHue B KOHCTPYUPOBAHHE SJIEMEHTOB
CBUC».

[Ipu ocBOEHMM AUCHUIUIMHBI 00YYAIOIIUIACI CMOXKET YaCTUYHO IPOIEMOHCTPUPOBATH
cienyromue 00600meHHbe TpyaoBbie QyHKHH (OTD):

° Pa3paboTka eJMHUYHBIX TEXHOJIOTMYECKUX MPOIIECCOB U PEKOMEHIAIHIA [0 YCTPAHEHUIO
U IPEAYTNPEXICHUIO OPaKOB B TIPOU3BO/ICTBE U3/IEIUIT MUKPOIJIEKTPOHUKH (TIPOdhecCHOHAIBHBIN
cranapt 40.058 «MHxkeHep-TEXHOIIOT 10 MPOU3BOACTBY U3AEIUN MUKPOIIEKTPOHUKNY, Kox B,
ypOBeHb KBalu(uKauu 6).

° Pa3paboTka TUIIOBBIX TEXHOJIOTMYECKHX MPOIIECCOB U INIAHUPOBOK PabOUUX MECT U
IIPOM3BOJCTBEHHBIX YYaCTKOB Ha IPOU3BOJICTBE U3AETUN MUKPOIIEKTPOHUKHU
(mpodeccronanbubrii crangapt 40.058 «HXEHEP-TEXHOJIOT TI0 TPOU3BOJICTBY U3ICITHIA
MUKPO3JIEKTPOHUKIN», KoJl C, ypOBeHb KBATH(PUKAIIH 6).

° CogepiieHCTBOBaHME MPOLIECCOB U3MEPEHUI TapaMeTPOB U MOAU(UKAIIMM CBONCTB
HaHOMAaTepHAaJIOB U HAHOCTPYKTYp (nmpodeccuonanbublii ctanaapt 40.104 «Creruanuct no
M3MEPEHUIO TTapaMeTPOB U MOAM(DHUKAIMY CBOHCTB HAHOMATEPHAIIOB M HAHOCTPYKTYpP», Koz C,
ypOBEHb KBaTUpUKaUU 6).



3. TpeboBanus K pe3yabTaTaM OCBOCHHS TUCHUIUIMHBI(MOIYJIS)
[Ipouecc u3yueHus: AMCUUILIMHBI HAlIpaBJieH Ha (pOPMUPOBAHUE IJIEMEHTOB CIIEIYOIINX

KOMIIETEHIINH:

-- CIIOCOOHOCTBIO BBIITOJIHSITE pa6OTLI 0 TEXHOJIOTHYCCKOU IMOATOTOBKE IIPOU3BOACTBA

MaTepHuayioB M u3enui 31eKkTpoHHor TexHuku (I1K-3);

-CIIOCOOCH OpraHU30BaTh METPOJIOTHYECKOTO obecreueHne

u3nenuit anekTponHoi Texuuku (I1K-4)

B pesynbTaTe 0OCBOCHUS TUCIUILTUHBI 00YUYaIOIIMICS JODKEH:
3HaTh: NPUHILIMII yYeTa BUAOB U 00bEMOB POM3BOICTBEHHBIX padboT( [1K-3.1.)
METOAMYECKYI0 0a3y M3MEPEHUH MmapaMeTpoB TEXHOIOTHYECKHIX MPOIIECCOB U TECTUPOBAHHE
npoaykta rnpousBojactsa (I1K-4.1).
YMeTh: 0CyIIeCTBIATh perjiaMeHTHoe o0caykuBanue odopynoBanus( [1K-3.2),
OCYILECTBISATH IPOBEPKY, HACTPONKY U KaTUOPOBKY JIEKTPOHHON U3MEPUTETLHON

anmnapatypsl (I1K-4.2).
Bnaners: HaBbIKaMU HACTPOMKM BBICOKOTEXHOJOIMYECKOTO OOOPYAOBaHMS B COOTBETCTBUM C
HACTPOMKHU, HABbIKAMU METPOJIOTMYECKOTO COMPOBOKICHHUS TEXHOJIOTUYECKUX

MpaBuIaMu

MPOLECCOB U SKCILTyaTalluu
dopmupoBanue MpoPecCHOHATEHBIX KOMIETEHITUN OCYIIECTBIISETCS B COOTBETCTBUU C
npoecCHOHANBFHBIMU CTAaHAAPTAMHU M OPUEHTUPOBAHA Ha BBINOJIHEHHUE 000OIIEHHBIX TPYIOBBIX

¢bysaxuii (OT®) u Tpyaosbix pynkuui (TP):

IMPON3BOACTBA MATCpUATIOB H

[Mpodeccrnonanvuas
KOMIICTCHIIUS

[IpodeccuonanbHbIi
CTaHIapT

O0600meHnHas
TpyJoBasi PyHKIHS

TpynoBast pyHKIUSA

[TK-3. Cnocoben
BBITIOJIHSITH paOOTHI
10 TEXHOJIOTUYECKOMN
MTOATOTOBKE
MIPOU3BOJCTBA
MaTepHUaloB U
U3enui
AJIEKTPOHHOM
TEXHUKU

IIK-4. Criocoben
OpraHU30BaTh
METPOJIOTHYECKOTO
obecrieueHust
MIPOU3BOCTBA
MaTepHuayioB U
U3aenni
JJIIEKTPOHHOU
TEXHUKU

40.058 «nxenep-
TEXHOJIOT 110
MIPOU3BOJICTBY
n3aenni
MUKPOITIEKTPOHUKIDY

40.104 «Cnenuaauct
10 U3MEPEHUIO
nmapamMeTpoB U
Moaudukanm
CBOMCTB
HAaHOMATEPHAIIOB U
HaHOCTPYKTYP»

Pa3paboTka THTIOBBIX
TEXHOJIOTHYECKUX
MPOIIECCOB U
MJIAHUPOBOK pabounx
MECT U
MPOM3BOJICTBEHHBIX
Y4acTKOB Ha
TIPOM3BOJICTBE
15631 (112071
MUKPODJIEKTPOHHKH

CoBepIleHCTBOBAHUE
MPOLIECCOB
M3MEpPEHUI
napameTpoB U
MoauUKAITII
CBOWCTB
HaHOMaTEpHUAJIOB U
HaHOCTPYKTYD

AHanus npu4vH
Opaka npu
U3TOTOBJICHUH
U30EINI
MUKPOIJICKTPOHUKHU
U pa3paboTka
PEKOMEHJALHI 11O
UX YCTPaHEHUIO U
peaynpexIeHUIO

Pa3zpaboTtka
eAMHUYHBIX
TEXHOJIOTHYECKUX
IPOIIECCOB
U3rOTOBJICHUS
U3 J1eIui
MHUKPORJICKTPOHHUKH

MoaepHusanus
CYLIECTBYIOIIUX U
BHEJIPEHUE HOBBIX
METOJIOB U
0o0opyI0BaHuUs JJIs
HU3MEpPEHU
napameTpoB
HaHOMAaTEPHAJIOB U
HAHOCTPYKTYD.




[TproOpecTr OMBIT AEATENBHOCTU: TMPOSKTUPOBAHUSI MOIYPOBOJIHUKOBEIX MPUOOPOB U MHTETPATIBHBIX

CXEM, ONTHUMH3AIUU ITOJYHNPOBOIAHUKOBBIX CTPYKTYP M TEXHOJOTHAMU IHPOCKTHPOBAHHA, - OCHOBAMU

S(I)(I)CKTI/IBHOFO HCIIOJIb30BaHUA CPEACTB BBIYHCIUTEIILHON TEXHUKH pu NpOBCACHUN IMTPOCKTHO-

KOHCTPYKTOPCKUX padoT;

4. ConepxaHue U CTPYKTypa JAUCIHUIUIAHBI (MOJTYJISI)
Tabnuna 1. Comepkanue TUCHHMILTUHBI (MOnayiis) «BBeneHHEe B KOHCTPYUPOBAHHUE SJIEMEHTOB
CBHC» nepedeHb OIICHOYHBIX CPEJICTB U KOHTPOJIUPYEMBIX KOMIICTCHITHMA

Kon Haumenon
KOHTPOJIH aHme
Ne HaumenoBanue o
i pasnenal Tembl Copneprxanue paszena pyemou OILICHOYHO
KOMIIETEH ro
UK CpeacTBa
.| Kouctpykrus | [Ipeamer aucuuruinael U ee 3afadd. 3amaun u | [TK-3
7| mo- NPUHIMIBL MUKpO3sIeKTpoHuku. Knaccudukanus | [MK-4
TEXHOJIOTHYEC | MOJYNPOBOJHUKOBBIX MPUOOPOB U MHTETPATIbHBIX
KM€ BapUAHTHI | MUKPOCXEM IO (PYHKIIMOHAIBHBIM, CTPYKTYPHBIM
HCTIOJTHEHUS U KOHCTPYKTHUBHO-TEXHOJIOTHUYECKUM IPU3HAKAM. K,T,ITP
ounonsApHbIX | DPPeKT OTTECHEHUS OSMUTTEPHOTO TOKa B
MOJIYIIPOBOJIH | TPAH3UCTOpPaAX, KOHCTPYKTUBHBIN pacyer
HKOBBIX TONOJIOTMH TPAH3UCTOPA
CTPYKTYP
2. | Konctpyktus | Metosl HA30JISIIIAN anemenToB | [MK-3
HO- MOJTYTPOBOTHUKOBBIX MC. Konctpykuuu | [MK-4
TEXHOJIOTUYEC | AKTUBHBIX 3JIEMEHTOB UMC: OCHOBHbIE
KM€ BAapUAHTHI | KOHCTPYKTUBHO-TEXHOJIOTUYECKUE
HCTIOTHEHUS Pa3HOBUIHOCTH  OWMOJSPHBIX  TPAH3UCTOPOB.
MJIIT — | Monenmu maccuBHBIX KoMmioHeHTOB MC. Monenu K, T,ITP
CTPYKTYD. pPE3UCTOPOB  IUICHOYHBIX H  IU(P(PY3HOHHBIX.
Monenun  aud@y3MOHHBIX  KOHIEHCATOPOB U
KOHJIeHcaTopoB Ha ocHoBe MJIII — crpykryp.
OcHOBHbIE KOHCTPYKTUBHO-TEXHOJIOTUYECKHE
PA3HOBHJIHOCTH TOJIEBBIX TPAH3UCTOPOB.
3. | OcHOBBI Crpyktypbl ¢ pacnpeneneHasiMu RC u RLC | [MK-3
IIPOECKTUPOBAH | ITapaMETpaMHU. Konctpykuuu  snemenrtoB | [TK-4
ust THOPHUIHBIX WHTErpajJbHbIX
MOJIYIIPOBOJIH | MUKPOCXEM :TJICHOYHbIE PE3UCTOPHI,
HKOBBIX U | xoHIeHCcaTopbl HW  KaTyIIKd UWHIYKTUBHOCTH.
MHUKPOSJIEKTPO | KOHCTPYKIMK ACCHBHBIX 5JIeMEHTOB! K/T,IIP,
HHBIX nu(Gy3MOHHBIE PE3UCTOPHI M KOHICHCATOPHI, PK
npubopoB. MUIT crpykrypst UMC. Ilapa3uthsie 3¢ dexTs! B

KOHCTPYKLUSAX  moxynpoBoaHukoBelx — MMC.
Ocob6ennoctu  koHctpykimun BUC u  CBUC.
ba3oBble Jsornyeckue cXeMbl Ha OWIOJISIPHBIX
tpan3ucropax. TTJI - cxemsl.

B rpade 5 mpuBomsTcs mimaHupyeMmble (OpMBI TEKYIIETO KOHTPOJS: IMPAKTUYECKHE
pa6otsi (ITP), kommokBuym (K), pyOexnsiii kontpois (PK), rectuposanue (T).

CTpyKTypa AUCHUILTHHBI(MOMIYII) e eveeeneienens wenenenenenenanns

Tabmuma 2. O0mmas TpyI0eMKOCTh TUCIMIUTMHBI COCTABISET 3 3aueTHBIX eaunuil (108 gacoB)




Bun pabotsr Tpy10eMKOCTh, 4ACOB
6 cemecTp Bcero

OO6111ast TpyT0eMKOCTh(B Yacax) 108 108
KonTakTHas pabota(B yacax): 30 30
Jlexmmnm (JI) 15 15
JlaGoparopHsie paboThl (JIP)
[IpakTuyeckue 3aHATHS 15 15
CamocrosTenpHas padora(B Jacax):: 69 69
CaMOCTOsTENPHOE H3YICHHE Pa3/IeIOB 69 69
KontponbHhas pabdora (K)
IToaroroBka M MPOX0XKIACHUE IPOMEKYTOUHOU 9 9
aTTecTaluu
By MTOrOBOrO KOHTpOJIS (3a4eT, IK3aMeH ) 3a4er 3a4er
Tabsmmual. JIEKUMOHHBIE 3aHATHS
Ne /it Tema

1 KOHCTPYKUMM [OJIYIPOBOLHMKOBEX NPUGOPOB

2 KOHCTPYKUMM aKTUBHHX BJIEMEHTOB OUIONIPHEX JC.

KOHCTPYKTUMBHO-TEXHOJOTUUECKHUE BAapPMAaHTH MCIIOJIHEHNA MIII-
3 CTPYKTYP.
KOHCprKTMBHO—TeXHOJ'[OI'quCKMe BapMaHThEL OJIEMEeHTOB GMHOJ'IF[pH}':IX
4 C
5 BasoBEe JIOTMUYEeCKMEe CXeMB Ha OMIIOJIAPHBIX TPaH3UCTOpax

Tabnuua 4. [pakriyeckue padotst (ITP)

Ne i/m Tema
1 Pa3paboTka TOmoI0THN MacCHBHBIX 31eMeHToB NC
2 PazpaboTka Tononoruu OUMossipHbIX Tpan3uctTopoB MC
3 Pa3paboTka Tomonoruu mosieBeix Tpansuctopos UC
4 Paspab6otka Tonosorun BUKMOIT UC
5 Pazpabotka Tononoruu cyomMukponasix MOII- TpansucropoB Ha KHU- cTpykTypax
Tabmuia 5.CaMocTosSTENHHOE U3yUE€HHE PA3/IeIOB JUCIIUILIAHBI
Ne /i
Bomnpockl, BBIHOCUMBIE HA CAMOCTOSITENILHOE H3YUCHHE
1 Pazpematomast criocoOHOCTh TEXHOJIOTHYIECKUX MeTOI0B co3nanus CbUC
2 [TpunaTIMTIEI MacITabMpOBaHUs TIPH MpoekTupoBannu bUC
3 dusndeckre U TEXHOJIOTHYSCKUE OrpaHrueHus npu macirradbupoBanuu CBUC
4 TexHOIOrN4YecKne MpoIecchl U3rOTOBJICHUS YIIEMEHTOB HAHOAIEKTPOHUKN
5 D¢ deKThI, BRI3BIBAEMBIE TOPSIIUMH DJICKTPOHAMHU, HA CXEMHOM YPOBHE
6 Tonkue okcuanble eHKH B TexHonorun CbUC

5. OncHOuYHBIE MaTepHanbl Al TEKYIIero M pyOeKHOTro KOHTPOJS YCHEBaeMOCTH U
HpOMe)KYTOQHOﬁ aTTeCTalluu
3aZ[aHI/I$I JJI1 TCKYUICTO KOHTPOJIA
5.1.Konnoksnym
B cemecTpe mpoBoasITCS 3 KOJUIOKBUYMa, KOTOPBIC OIICHUBAIOTCS 110 8 0AJUIOB KaXKIbIH.

5.1.1 Bonpocwi, évinocumsie na Koanokeuym(konmponupyemvie komnemenyuu IIK-3,I11K-4)

I1epBbIil KOJIOKBUYM

1. Knmaccuduxanus UMC.
2.TexHONOTMU U3rOTOBICHUS 3JIEMEHTOB MOMYNPOBOAHUKOBBIX UMC.
3. U301 3J1EMEHTOB.



4. BunoJsipHBIN TPaH3UCTOP: KIaCCUPHUKALIUS, TapaAMETPHI.
5. TpaH3ucTop n-p-n.
6. Pa3HOBHIHOCTH N-p-n TPaH3UCTOPOB, MHOI'O3MUTTEPHbIE, MHOTOKOJIJIEKTOPHBIE, C OaphepoM
ITorTKA.
7. KoHCTpYyKIIMM TPaH3UCTOPOB: MJIaHAPHBIE, BEPTUKAIbHBIE, HA U30JSATOPE.
8. MHTerpanbHble JUOBI.
9. Inoael LIoTTKH.
10.ITomynpoBOAHUKOBEIE PE3UCTOPBI: I Py3noHHbIE, MOHHO-JIETHPOBAHHBIE.
11.ITomynpoBOAHUKOBBIE KOHAECHCATOPBHI.
12.071eMeHTsl KOMMYTAallMH: COEAWHEHHWS  MeTaUIh3aluel, BHYTPEHHHE COEIMHEHHS,
KOHTAKTHBIE IIOLIAIKH, IEPEX0 bl MEXYy BHYTPEHHUMH CIIOSIMH.
13. BausHue napamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOp 3JEMEHTOB TOIOJIOTHH
oumomnsipasix UMC.
Bropoii koinokBuym

14. O6xactn npumeHerns ounonspasix UMC.
15. AnanoroBbie U HIU(PPOBBIC CXEMBL.
16. CBsi3p KOHCTPYKTOPCKMX MapaMETpPOB 3JIEMEHTOB CO CTATHYECKUMH U IEPEXOTHBIMH
IPOLIECCAMU.
17. KoHCcTpyupoBaHHEe JJOTHUECKOTO 3JIEMEHTa Ha OUIIOJISIPHBIX CTPYKTYpaXx.
18. KoHcTpyKIMH sideex naMaTH Ha OUTIONAPHBIX CTPYKTYypax.
19. OcoOeHHOCTH KOHCTPYHpPOBaHus aHanoropeix MMC.
20. KoHCTpYKIIMH COCTaBHBIX TPAaH3UCTOPOB JAJISl aHAJIOTOBBIX YCUITUTENEH.
21. IlpeumymiectBa u HepocTatku oumnonsspaeix UMC.
22. [TapameTphbl KOHCTPYKTUBHEIX d1eMeHTOB UM C Ha MOJIEBBIX CTPYKTypax.
23. I'paHuIia moIynpoOBOIHUK- AHIIEKTPHK.
24 . YaunonspHsle Tpansuctopel: M/II1, mosneBsie, 1ByX3aTBOPHBIE TPAH3UCTOPHI, C MIIaBAOIIUM
3aTBOPOM.
25.071eMeHThl KOMMYTAllUW: COEAWHEHHUS MeTaJUIh3alnred, MOJMKPEMHUEBbIE COEIMHEHUS,
KOHTAKTHBIE IJIOUIAIKH, IEPEX0 bl MEXKYy BHYTPEHHUMH CIIOSIMH.
26. [1apa3uTHble napaMeTpbl COEAUHEHUH.
Tpetnii KOJITOKBHYM

27. Metopl pacueTa OCHOBHBIX TIApaMETPOB KOHCTPYKTHBHBIX SJIEMEHTOB.
28. Bimsane mapaMeTpoB KOHCTPYKTHUBHEIX 3JIEMEHTOB Ha BEIOOP 3ieMeHTOB Tomojoruu UMC
Ha IOJIEBBIX CTPYKTypax.
29. O6nactn npuMeHeHus ounospHo-moeBsx MMC.
30. Jlorndeckue 31eMeHTHI Ha COBMEUIeHHBIX oumnosipHbix 1 MOII- tpansucropax (BUKMOII).
31. [TapameTpsl KOHCTPYKTUBHBIX 3JIEMEHTOB OHUITOISPHO-TIOJEBBIX CTPYKTYP.
32. Metonsl pacyeTa OCHOBHBIX IapaMETPOB KOHCTPYKTUBHBIX AJIEMEHTOB.
33.BiusiHMEe mapaMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BbIOOpD 3JIEMEHTOB TOIIOJOIMH
oumnonspHo-nonesbix UMC.
34.Metoas! u cpeacTBa kKoHcTpyupoBanuss UMC Ha OUITOSPHO-TIONEBBIX CTPYKTYpPax.
35. OcobennocT cyoMukpoHHBIX MOII- TpaH3uCTOpOB.
36. MOII- TpaH3uCTOPHI CO CTPYKTYPOU «KPEMHUN Ha U30JIATOPEY.
37. MOII- TpaH3uCTOPBI C ABOWHBIM 3aTBOPOM.
38. TpaH3UCTOPBI C BEPTUKAIBEHBIM KaHAJIOM.
39. OcoOeHHOCTH TPAH3UCTOPOB VISl AHAJIOTOBLIX TPUMEHEHHIA.
PexoMenmanuu rmpu noaroToBKe K KOJUIOKBUYMY

MpopadoTaTh KOHCTIIEKTHI JIEKITUI TI0 BOMPOCAM KOJUTOKBHYMA,
MIPOYUTATh OCHOBHYIO U IONOJHUTENBHYIO JINTEPATYPY, PEKOMEHI0BAHHYIO 110
M3y4aeMbIM BOIIPOCaM;
OTBETUTH Ha BOMPOCHI KOJUIOKBUYMA;
MIPU 3aTPYIHEHUSX, TPOKOHCYJIBTUPOBATHCS C PETOJaBATEIEM.
Kputepuu oueHuBanus

2 Gamn | 4 Gama | 6 Gaa 8 Gaios




CtyneHT He 3HaeT | CTygeHT CtyneHT xopowo | CTyaeHT B MOJSIHOM
3HaYMTENbHOM NMOBEPXHOCTHO 3HaeT maTtepuan, | obbeme 3HaeT
yacTM  BOMPOCOB, | 3HaeT BOMPOCbHI | F(PaMOTHO 7 no | MmaTepuan, rpamMoTHO W
fgonyckaet KONJIOKBUYMa, CyLlecTBy  u3naraeT | MO CyLlecTBy u3naraet
CYLLECTBEHHbIE Jonyckaet ero, Jonyckasi | ero, He  Jonyckas
OWNBKN B OTBETax | HETOYHOCTM B | HEKOTOpbIE CYLLECTBEHHbIX

Ha BOMPOCHI. OTBETE Ha BOMPOC | HETOYHOCTN B OTBETE | HETOYHOCTEN B OTBETE

Ha Bonpoc. Ha Bonpoc.

5.2.06pasLbl TECTOBbIX 3a4aHuM

(xontponupyemsbie kommnereHuu [1K-3, TTK-4)
ba3oBble MaTpu4HbIE KpUCTaLIbI 00ECIEUNBAIOT:
+: COKpallleH!s] CPOKOB pa3pabOTKH
+: CHJKEHUE CTOUMOCTH
+: yBeIMUEHHE CTENeHN UHTerpaluu
-: TIOBBIIICHUE TTOTPEOIAEMON MOIITHOCTH
S: CneunanuzupoBannslie C pazpabaThIBaIOT C LIENbIO:
+: BeIMOJTHEHHS (DYHKIMH, KOTOPHIE HE MOTYT OBITh pEaIn30BaHbI C TOMOIIBIO CTAHIAPTHBIX
KOMITOHEHTOB
+: ylIydlIeHUs] XapaKTePUCTUK AIEKTPOHHBIX CXEM
+: yMEeHbIIeHUs rabapuToB
+! YMEHBILIEHNUS MACCBI
+: yMEHBbIIEHUs NOTPeOIsIeMOI MOIIIHOCTH
+: BBIMOJIHEHHST OOJIBIIOTO KOJIMYECTBA JIOTHYECKUX (PYHKIIUH HAa OJTHOM KpHCTAILIe
-: YBEJIMYEHHUE BBIXOJHOM MOIITHOCTH
S: Cnenuanusupoanusle NC M0kHO pa3OuTh Ha CIEAYIOLIUE KaTErOpUU:
+: OJHOCTBIO 3aKa3HbIE
+: IIoJ1y3aKa3HbIe
+: mporpaMMHUpyeMble JIOTHIECKUE MATPHLIBI
: IPOrpaMMHUPYEMBbIE 3aKa3HbIE YCTPONUCTBA
: MUKPOIPOLIECCOPHI
: Tommonmornueckoe pemeHne BEIONpaeTcst Ha OCHOBE:
: IPUHIIMIA peaTn3aluu
: IOBEIEHYECKOT0 OIMCaHMs KpHUcTasia
: ONKCAHMSI TEXHOJOTUYECKUX MPOLIECCOB
: [TonHOCTBIO 3aKa3HOE UCIIOJTHEHHE CXEM BBIOMpPAeTCs KOrja:
: He00X0IMMO MUHMMHU3HUPOBATh pa3Mepbl KpUCTAILIA
: HE ONITUMAaJIbHA B BapuaHTe nosy3akasHbix M1C
: HE0OXOIMMO peaan30BaTh (PYHKIHUIO, KOTOpas HEBbINOIHUMA cTaHaapTamu MC
: He0OOXOIMMO MOBBICUTH OBICTPOZEHCTBHE
S: TTomy3akazusle C pazpabaTsiBatoTcs Ha 6ase:
+: BEHTUJIBHBIX MATPUIL]
+: CTaHJAPTHBIX AYEEK
_|_
_l’_

I

++ +w

. AHAJIOTOBBIX MaTpHIl
. q)yHKI_II/IOHaJIBHLIX 3JICMCHTOB
- AUCKPCTHBIX KOMIIOHCHT

MeTtoauyecKkue peKoOMeHAAINHU 10 NMOATOTOBKE K TECTHPOBAHUIO

TecTel — 3TO BONpOCH WM 3aJaHUsi, NPEIyCMaTPUBAIOIINE KOHKPETHBINA, KpATKHIA,
YETKU OTBET HA HMEIOIIMECS ATAOHbI OTBETOB. IIpum caMOCTOATENBHON MOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:



a) TOTOBSCh K TECTUPOBAHMUIO, IpopaboTaTh HHMOPMAIMOHHBI MaTepuan o
muctuminHe. [IpokoHCYyIbTUPOBAThCS C MpernoaBaTesieM M0 BOMPOCy BbIOOpa yueOHOH
JUTEPaTyphI;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTHpPOBAHHUS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
OyZeT MpeIIoKeHO, CKOJIBKO BPEMEHH OTBOIMTCS HA TECTUPOBAHHE, KaKOBa CHCTEMa
OLICHKH pe3yJIbTaTOB U T.J.

B) mpHcTynas K paboTe ¢ TecTaMHd, BHMMATEeIbHO W J0 KOHIA MPOYTHUTE BONPOC U
npeJiaraeMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIE (MX MOXKET OBITH HECKOJIBKO).
Ha otnenbsHOM TUCTKE OTBETOB BBIMUIIUTE IIU(PY BONpoca U OYKBBI, COOTBETCTBYIOIIUE
MPaBWIBHBIM OTBETaM;

I) B IpOIECcCe PELICHUs JKEIaTeNIbHO MPUMEHSTh HECKOJIBKO MOJXOJO0B B PEIICHUH
3a/laHusl. JTO MO3BOJSET MAKCUMAIBbHO TMOKO ONEpUPOBATh METO/IaMU PEIICHUs, HaXOs
KQK/IbI pa3 ONTUMAJIbHBIN BapUaHT.

n) ecnu Bbl BeTpeTwnn upe3BblYaliHO TpYIHBIA Asisi Bac Bompoc, He TpaThbTe€ MHOIO
BpeMeHM Ha Hero. Ilepexonurte k apyrum TecraM. BepHuTech K TpyAHOMY BOIIPOCY B
KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BPEMs JUUIsl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX
OILINOOK.

Kpumepuu ouyeHugsaHus

OueHka
Hey40BNeTBOPUTENBHO yOOBNETBOPUTESbHO XOpOLLO OTIIMYHO
0 6ammoB 3 Oamna 4 Gamra 5 GamioB
MeHee 50 % npaBunbHo | 50-70% npasunbHo | 71-85% 86-100%
BbIMOSHEHHbIX 3a4aHUN. BbIMNONHEHHbIX 3a4aHUA. | NPaBUMbHO NpaBUIbHO
BbIMOJSTHEHHbIX | BbINONTHEHHbIX
3alaHnN. 3aJaHun.

5.3.3apgaHnsa ans npakTUYecKnx 3aHAaTUn

(xonTponupyemsle komnereHuuu [1K-3, 11K-4)

JlaGopaTopHbIil MPaKTUKYM SIBJISETCS BaXXKHBIM 3JIEMEHTOM OOYy4Y€HUSs, T.K. MPUBHUBAET
HaBBIKM CaMOCTOATENILHOW pabOThl Ha PA3IMYHOM J1IaOOpAaTOPHOM OOOPYJOBAaHUM U yMEHHE
10JIb30BAThCS PA3IMYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

[Tpumep THUMOBOI NMPAaKTUYECKOH pabOTHI «Pa3paboTka TOMOIOTHH TACCHBHBIX JIEMEHTOB
HC»

Henpto nanHOM paOOTHI SABISETCS pa3pabOTKa TOMOJOTHH TACCHBHBIX diemeHtoB HC:
PE3UCTOPOB.

Metoauyeckue PEKOMCHAaIN

Boinonnenue kax10il npakTudeckoil padOThl CKIaIbIBAETCS U3 CIAEAYIOIIUX TAOB.

1. CamocrosiTenbHas NOATOTOBKA CTyJeHTOB K pabote. Ilepen Hauanom paGoThl
CTYIEHTBI JOJKHBI YETKO MpPEACTaBIATh ceOe 1enb paboThl, 3HATh CYLIHOCTh OXKHJAAEMBIX
pesyabratoB. CTyAeHTbl, HE MOJIrOTOBUBLIMECS K padoTe K BBHIIOJIHEHUIO pabOThl He
JOITy CKaIOTCSI.

2. Pa3zpaboTKa TOMOJOTUH.DTOT ITAIl OCYILECTBIISAETCS B COOTBETCTBUU C METOJMUECKUMHU
YKa3aHUAMHU, KOTOpbIE COJEpKATCsl B OMMCAHUU K Kaxaou pabote. JlabopatopHble CTyIEHT
MOXET HayaTb TOJBKO ToOcie colOeceloBaHMsS C IpernojaBaTesieM M IOJXy4eHUs
COOTBETCTBYIOILIETO JOITyCKa.



IIpu pabore B nmabopaTopuu HEOOXOIMMO CTPOTO BBHIMOJHATH BCE IMpaBHUa TEXHUKU
0€30MacHOCTH U yKa3aHUs IperoaaBaTess.

3. CocraBinenue ordera O mpojenaHHoi pabore. K ordery o BBIOTHEHHOH paboTte
MIPEIbABISAIOTCS ClIEAYIoIINe TpeOOBaHUS:

OTueT NOMKEH cojep)kKaThb MCUYEPIBIBAIOIIME JAaHHBIC, KaK O IeTd paboThl, TaKk U O

pe3yJpTaTax.

4. Tlocme mpencraBieHUs OTYeTa CTYAEGHT JOJDKEH HMETh, KaK MHHUMYM,
MTOBEPXHOCTHBIC 3HAHUS 1O KOHTPOJBHBIM BOIPOCaM K paboTe, MMEIOMIMMCSI B METOJNYECKHUX
yKa3aHMAX, U eMy BbICTaBIIseTCs Oail, KOTOPBIM OlLIEHEeHa JaHHas 1abopaTopHas padora.

5.4.ITpoMexxyTouHas arTecTauus
(xontponupyemsbie kommneteHuuu [1K-3,11K-4)
CnucoK OCHOBHBIX BOIIPOCOB K 3a4€Ty
1. Knaccudukarms UMC.
2.TeXHOIOTUHU N3rOTOBJIEHHS JIEMEHTOB MOTYIIPOBOAHUKOBBIX IMC.
3. M3054111s 3JIEMEHTOB.
4. BUTIONIAPHBINA TPaH3UCTOP: KITacCH(HUKAITHIS, ITapaMeTPHL.
5. TpaH3ucTtop n-p-n.
6. Pa3HOBHIHOCTH N-p-n TPaH3HCTOPOB:MHOTO3MHUTTEPHBIE, MHOI'OKOJUIEKTOPHBIE, ¢ OapbepoM
lorTkwu.
7. KoHCTpYyKIMH TPaH3UCTOPOB: IJIaHAPHBIE, BEPTUKAIBHBIE, HA H30JISATOPE.
8. uTerpanbHbIC TUOEL.
9. Muoxaw! IloTTKH.
10.ITosrynnpoBOTHUKOBEIE PE3UCTOPBHIL: I dy3uoHHbIE, MOHHO-JIETHPOBaHHBIE.
11.ITomynpoBOIHUKOBBIE KOHIEHCATOPBI.
12.01eMeHTsl  KOMMYyTallUHM: COEAWHEHHUs  MeTaUlu3alued, BHYTpEHHHE COEIUHEHUS,
KOHTAKTHbIC MJIOIIAAKH, IEPEXOIbl MY BHYTPEHHUMH CIIOSIMU.
13. BausHue napamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOP 3JEMEHTOB TOIOJIOTHH
oumnonspusix UMC.
14. O6nactu npumenenus ounossipasix UMC.
15. Ananorossie 1 ITU(GPOBHIE CXEMBI.
16. CBsi3p KOHCTPYKTOPCKHX IIapaMETPOB DJJIIEMEHTOB CO CTATHYCCKUMH M TIEPEXOTHBIMH
MIPOLIECCAMH.
17. KoHcTpynpoBaHue JOrHYECKOTO IEMEHTa Ha OUTIOJISIPHBIX CTPYKTYpax.
18. KoHCTpyKIMH si9eeK MaMsaTH Ha OUTIOISPHBIX CTPYKTypax.
19. OcobennocTr KOHCTpyHpoBaHus aHaoroBerx MMC.
20. KoHCTpyKIIMH COCTaBHBIX TPAH3UCTOPOB AJIsl aHAJIOTOBBIX YCHIIUTEICH.
21. IIpeumymiectBa u HemoctaTky oumnonspasrx UMC.
22. ITapameTpbl KOHCTPYKTUBHBIX 31eMeHTOB IMC Ha MoNeBhIX CTPYKTypax.
23. I'panuiia NOIYIPOBOIHUK-AUIIEKTPHUK.
24 . Yuunonapuele TpaHzuctopsl: M/III, noseBbie, 1ByX3aTBOPHBIE TPAH3UCTOPHI, C IJIABAOIINM
3aTBOPOM.
25.0neMeHThl KOMMYTAIlMM: COEAMHEHHUS MeTalIM3aluel, IOJIUKPEMHHUEBBIE COEIUHEHHS,
KOHTAKTHBIE IIOIIAAKH, TIEPEX0Ibl MEXKAY BHYTPECHHUMH CIIOSIMU.
26. [Tapa3uTHBIE TapaMeTPBl COSTUHEHUH.
27. Metopl pacueTa OCHOBHBIX TAPaMETPOB KOHCTPYKTHUBHBIX 3JIEMEHTOB.
28. BiusiHMe nmapaMeTpoB KOHCTPYKTHBHBIX 3JEMEHTOB Ha BbIOOp 37eMeHTOB Tonosioruu MMC
Ha IOJIEBBIX CTPYKTypax.
29. Ob6nactu npuMeHeHus: OunonsapHo-moneBsix UMC.
30. Jlorndeckue 31eMeHTHI Ha COBMEUICHHBIX OunoinsipHbix 1 MOII- tpansucropax (BUKMOII).
31. [lapameTpsl KOHCTPYKTUBHBIX 3JIEMEHTOB OHITOISPHO-IIOJIEBBIX CTPYKTYP.
32. MeToibl pacyeTa OCHOBHBIX IapaMETPOB KOHCTPYKTUBHBIX 3JIEMEHTOB.
33.BiusHue mapaMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BBIOOpD SJIEMEHTOB TOIOJOTHU
oumnonspHo-nonesbx UMC.
34 .Metonp! u cpeacTBa KoHCTpyHpoBaHuss MC Ha OUTIOIAPHO-TIONIEBBIX CTPYKTYpax.
35. Ocobennoctu cyomMukpoHHBIX MOII- Tpan3ucTopos.



36. MOII- TpaH3UCTOPBI CO CTPYKTYPOH «KpPEMHHI Ha U30JIATOPEN.

37. MOII- TpaH3UCTOPBI C TBOMHBIM 3aTBOPOM.

38. TpaH3UCTOPHI C BEPTUKAIHHBIM KaHAJIOM.

39. OcoOEHHOCTH TPAH3UCTOPOB IS AHAJIOTOBBIX MPUMECHEHUH.

Meroanueckue peKOMEHAALMHU IIPU IIOATOTOBKE K 3a4eTy

[ToaroroBka CTy/I€HTOB K 3a4eTy BKIIOUAET MPOPaOOTKY JICKIIMH, B TEUEHHUE CEMECTpa U
HENIOCPEACTBEHHYIO IIOATNOTOBKY B [HU, MOPEAUIECTBYIOIIME 3a4eTy, BKIIOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBHYMaM, TECTHPOBAHHWIO, BBIIOJIHCHUIO J1a00OpaTOPHBIX padOT M HUX
3aL0UTY.

J71s1 TOTOTOBKYM K OTBETAaM BOIPOCHI 3aueTa (OHHU BBIJAIOTCS B KOHIIE CEMECTpA) CTYICHT
JIOJDKEH HCIOJIB30BaTh HE TOJBKO KYypC JIEKLIMM, HO W OCHOBHYIO U JONOJHUTEIIbHYIO
JTUTEPATYPy IS BEIpAOOTKU YMEHUS JaBaTh PA3BEPHYTHIE OTBETHI HA TTOCTABJICHHBIE BOIIPOCHI.

B xoae moaroToBku K 3aueTy CTYACHTY HeoOXoauMo oOpalaTe BHUMAaHKUE HE TOJIbKO Ha
YPOBEHb 3allOMHHAHUS, HO U HAa CTENEHb MTOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTAETCS
HE TMPOCTBIM 3ayYMBAaHUEM, a YCBOCHHMEM IPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUU
aHATUTHYECKUM MbIuieHueM. (CleoBaTeabHO, HETMOCPEACTBEHHAs TMOJArOTOBKA K 3audery
IOJDKHA B pasyMHBIX IPONOPLUAX COYETATh M 3allOMUHAHUE, U IOHUMAaHUE IPOTPAMMHOIO
MaTepHaa.

Pacrmpenenenne 6aioB TEKyIIero, pyoeHOro KOHTPOJIS

Ne Oomas 1-s1 TOouka 2-s TOUKa 3 Touka
cymMma
1. | Texynmii KOHTPOJIb
MOCEIIEHNUE 3aHSATUI 10 3 3 4
OajIoB Oamra Oamra Oamra
BBITIIOJIHCHHE U 3aI[UTa 21 7 7 7
71a00paTOPHBIX paboT oat OaJIoB 0aJIoB 0aJIJIOB
2. | PyGexHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0aJI0B 0aIoB OayoB 0aJI0B
KOJUIOKBUYM 24 8 8 8
Oamra OauIoB 0auIoB OajIoB
Hroro 70 23 23 24
OajIoB Oamra Oamra Oamra

Kpurepun onennBanus
[Tpu ocBoernu nuctmrmuinHbl hopmupyrorcs komnetreHuu [1K-3,I1K-4. Ykazanusie
KOMIIETEHIIMH (POPMUPYIOTCS B COOTBETCTBUH CO CIIEIYIOIIMMH dTalaMu:
e (opMHpOBaHHE M Pa3BUTHE TEOPETUYECKUX 3HAHUH, MPETYCMOTPEHHBIX YKa3aHHBIMU

KOMITETEHIIMAMH (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSTEIbHAS paboTa CTyICHTOB);

e npuoOpeTeHre U pPa3BUTUE MPAKTHUECKUX YMEHHUH, MPEITyCMOTPEHHBIX KOMIIETCHIIUIMU
(TpakTHYECKHe PabOTHI, CAMOCTOATENbHAS PAdOTa CTY/IEHTOB);

® 3aKpelyieHMEe TEOPeTHYECKUX  3HAaHWH, YMEHUH W  MPAaKTUYECKHX  HABBIKOB,
MPEIYCMOTPEHHBIX KOMIIETEHIMAMHU (TPaKTUYECKUe paldOThl, TPAKTHKH, BBITYCKHAsS
KBaJTM(HUKAIIMOHHAS PaboTa).

o K HUTCPHUHU OLICHKW Ka4YCCTBA OCBOCHHA AVCIUITIINHEI, 3aBepmafomeﬁCﬂ 3a4C€TOM

bamnel

(peituaroBo | Pesymbprar .
. TpeboBanus ypoBHIO chOpMHPOBAHHOCTH KOMIETEHLIUN

" OCBOEHUA
OIICHKH)
61-70 3auyTeHo OOyuaromuiicsi OCBOWJI 3HAHUS, YMEHHUS M HAaBBIKA BXOISIINE B

(6e3 coctaB komrereHuuii: 11K-3,1TK-4




-- CHOCOOHOCTBIO BBIMOJHATH PAaOOTHI MO TEXHOJOTHYECKOU
MOJIrOTOBKE TPOU3BOACTBA MATEPUAIOB U M3JIEJIUN IEKTPOHHON
IpoLeTyphl
TEXHUKU;
craqu
3a4era) -CII0OCOOEH ~ OpraHM30BaTh METPOJIOTHYECKOro  olecrieueHue
MPOM3BOJICTBA MATEPUAIIOB M U3IEIIUH SJICKTPOHHOW TEXHUKU
3aureno (c Ooyuatomumiics nposiBisieT kommnetenuuu [1K-3,1TK-4
POLEYPO HO HE B IIOJJHOM 00bEME BXOISIIHUX B €T0 COCTaB AECHCTBHUHA.
36-61 11)71 cz[atillf OOyuaronumiicss MOXeT JOMYCTUTh HEKOTOPhIe HETOYHOCTH,
savera) HEeTpyOble OMIMOKH, 3aTPYAHATHCS B M3JI0KEHUHN MaTeprala, HO
NPaBUJIBHO OTBEYATh HA 33J[aBa€Mble €My BOIPOCHI.
MeHee 36 HE ONYIIEH
Aoyt Kommnerennmu He chopMUpoBaHbI
Oamta K 3a4eTy

e  «3auTeHO» BBICTABISCTCS  OOy4aromieMycs, NPOJAEMOHCTPUPOBABIIEMY  TIOJHOE,
BCECTOPOHHEE, OCO3HAHHOE TPAaBWJIBHOE 3HAHHE MPOTPAMMHOTO MaTepuaja H
W3JI0KHBIIEMY OTBET JIOTMYHO, I'PaMOTHO, YOEIUTEIhbHO, TOTOBOTO K JallbHEHIIEMY
poeCCUOHATLHOMY COBEPIIEHCTBOBAHUIO.

e [Ipu oTBeTe oOywaromwmiics MOXET JAOMYCTUTh HEKOTOPHIE HETOYHOCTH, HETpyObIe
OIIMOKHU, 3aTPYIHATHCS B CAMOCTOATEIHLHOM H3JIOKEHUH MaTepHuaia, HO MPaBUIBHO
OTBEUaTh Ha 3a/J1aBacMbI€ €My BOIIPOCHI, B PE3yJIbTaTe HABOJISIINX BOIIPOCOB C TTIOMOIIBIO
MpernoaaBaTes UCIPABIATh JOMYIEHHbIC OMIMOKH U HETOUHOCTH.

e  «He 3auTeHO» MOXET OBITH BBICTABICHO O0YYArOIIEMYCsl, OOHAPYKHUBILIEMY HETIOJIHOE,
HEOCO3HAHHOE 3HAaHWE Y4YeOHO-IIPOrPaMMHOTO MaTepuana, IO0MyCKawleMmy TIpyObie
omKOKH, HECTIOCOOHOMY CaMOCTOSITENIFHO H3JIOKHTHh OTBET Ha BOIPOC, OTBEYAIOIIEMY
HEMpPaBWIBHO WJIM HE JAINEMy OTBET Ha 3aJaHHbIe BOMPOCHL JleMOHCTpUpyemblit
YpPOBEHb 3HAHWA HE MOXET OBITh MPHU3HAH JOCTATOYHBIM JJsi MPOodecCHOHATBLHOM
JeSTEeTbHOCTH.

6.MeToauieckre MaTepralibl, OMPECIIIONINE POIEAYPhI OIICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U ONBITA JESATCIHLHOCTH
Tabnuua 6. Pe3ynbpTaTsl 0OCBOCHUS yUeOHOM AMCLMILIMHBI, TIOJIJICKAIINE POBEPKE.

Pe3ynBTaTBI O6y‘ICHI/IH OCHOBHBIE TTOKa3aTeIn OLICHKH BI/I,Z[ OLICHOYHOTO
(KOMIIETEHIIMN) pe3yabTaTOB O0YUYECHHUS Marepuaia
-- CIOCOOHOCTEHIO | 3HATH: Brimonnenue
BBITIOJIHATH pa60T[,1 o | ~-IpUHOUII YU€Ta BUJOB U 00BEMOB MPAKTHYCCKUX pa60T;
TeXHOJIOIHUeCKOM npousBoacTBeHHBIX paboT( [1K-3.1.) TUIIOBBIE OLICHOYHbIE
IOJrOTOBKE MaTepuaibl 1

YCTHOI'O OIIpocCa

MIPOU3BOJICTBA
(pazmen 5.1.1);
MaTepHasoB u
. . THUIOBBIC TECTOBBIC
W3JIENTUI  AJIEKTPOHHOU
5 p 3amanus  (paszen
texuuku (I11K-3); 5.2));
2.);

THUIIOBBIC OLICHOYHBIC
MaTepUuaJibl K 3a49€TYy

(paznmen 5.4.).
YMeThb: Brimonnenue
OCYILECTBJISATh PETIIAMEHTHOE MPaKTUYECKHUX PaboT;
obciyxuBanue odopynoBanusi( [TK- THUIIOBBIE OIICHOYHEIC
3.2), MaTepuaibl AJis

YCTHOTO OTpoca
(pazgen 5.1.1);




Buiagers:

-HaBbIKaMH
BBICOKOTEXHOJIOTUYECKOTO
0o0OpyIOBaHUS B  COOTBETCTBHHM  C
npaBwiaMu Hactpoiku (I1K-3.3),

HaCTPOUKH

TUTIOBBIE TECTOBBIC
3amanus  (paszgen
5.2.);

TUIIOBBIE OLICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).
Brinonuenue
MPAKTUYECKUX PaboT
TUTIOBBIE OIICHOYHBIE
MaTepuaibl s
YCTHOTO OIpoca
(pazmen 5.1.1);
TUTIOBBIE TECTOBBIC
3amanusa  (paszgen
5.2.);

TUIIOBBIE OLICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).

Pesynbrarsl 00yueHus

OCHOBHBIC TTOKa3aTeIIN OLCHKHU

Bun orieHouHOTO

(KOMIIETEHITH ) pe3yIbTAaTOB OOYYCHHSI Marepuaia

3HaTh: Brinonnenue

- METOJIMUYECKYI0 0a3y U3MEpEeHUH NpPaKTUYECKHUX padoT;
-criocoben MapaMeTPOB TEXHOJIOTHICCKHIX TUTIOBBIC OIICHOYHBIC
OpraHu3oBaTh MPOIIECCOB M TECTUPOBAHUE MPOIYKTa MaTepHaIbl s
METPOJIOTHHEECKOTo npowusBocTia (ITK-4.1). YCTHOTO OIpoca
obecrieueHne (pasgen 5.1.1);
MIPOU3BOJICTBA TUTIOBBIE TECTOBBIC
MaTepuasoB u 3amaHus  (pasmen

U3JIETIUN DIIEKTPOHHOMN
texuuku (I[1K-4)

YMers:

-OCYILIECTBIIATh MPOBEPKY, HACTPOUKY
Y KQJIMOPOBKY JIEKTPOHHOU
n3MmepurtenbHoi anmapatypsl (I1K-
4.2).

Braners:
- HaBBIKAMHU METPOJIOTHYECKOTO
COHpOBO)KI[eHI/ISI TCXHOJIOTNYCCKHUX

npoueccos u skcrryararuu( [1K-4.3),

5.2.);

TUTIOBBIE OLICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).
Brinonnenue
MPAaKTHYECKUX padoT;
TUTIOBBIC OIICHOYHBIC
MaTepuaibl AJs
YCTHOTO OIpoca
(pazmen 5.1.1);
TUTIOBBIE TECTOBBIC
3amanus  (pasgen
5.2.);

TUTIOBBIE OLICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).
Brinonnenue
MPaKTHYECKUX paboT
TUTIOBBIC OIICHOYHBIC
MaTepuanbl AJs
YCTHOTO OIpoca
(pazmen 5.1.1);
TUTIOBBIE TECTOBBIC
3amanus  (pasgen




5.2.);

THUIOBbIC OIICHOYHBIE
MaTepuaibl K 3a4eTy
(paznen 5.4.).

7. YueOHO-MeTOANYECKOE 00ECIICUeHUE TUCIIUILTAHBI (MOTYJISI )

7.1 OcHoBHas nuTeparypa
1.Mycradae I'.A., UepkecoBa H.B. Tpexmepnbie umHTErpasnbHbie cxembl.Hambunk,2016
r.,89 c.
2 Mycrtadaes I'.A., UepkecoBa H.B.IIpoekTrpoBanne u KOHCTPYHUPOBAHHE JUCKPETHBIX

MOJyIPOBOTHUKOBEIX TpuOopoB W aktuBHBIX dneMmeHToB BUMC u CBUC”. r.Hanpuuk,
2015r.,c.58.

3. 'yproB B.A.TBepaorensHas snexkrponuka. M.: Texnocdepa, 2008. - 512 c.
- ISBN: 978-5-94836-187-1

4. Pomanosckuit M.H. UHTerpanbHble ycTpoiicTBa painodeKTpoHUKH. YacTh 2. DneMeHThI
uHTerpaybHbIX cxem. 2012 r., U3natensctBo ToMckuii rocynapctBeHHslil yHuBepeuTeT. [OBC].
5. Uepnbiues B.H., IIlenoxsoctoB B.II. IIpoekTupoBaHne MHTETrPaJIbHBIX MUKPOCXEM.
HN3naTenscTBO TI'TY, Tam0o0B., 2008r.,- 208c.,
http://www.tstu.ru/education/elib/pdf/2008/cheloh _t.pdf
7.2 JlononHUTENbHAS TUTEPATypa
1. Yepuses B.H. TexHonoruss mnpou3BOACTBA HHTETPAIBHBIX MHUKPOCXEM U
MuKpornpoueccopoB. M., Paguo u cBazp, 1987, - 464 C.
2. TlonomopeB M. ®., Konamnes b. I'. KoncTpynpoBaHue u pacder MUKPOCXEM U
MuKpornpoueccopoB. M. Paguo u cBs3b, 1986, - 176 C.
3. Epumos WN.E., Koszeipp W.fA., T'opOyno HO.M. MukposnekrpoHuka:
[IpoexTnpoBanue, BUABI MHUKPOCXeM, (YHKIMOHAJIbHAS MHKpPORJEKTPOHHKA. M.
Bricmiag mkona 1987, -416C.

7.3. Tlepuoguyeckue U3IaHUs
[Tepeuenp neproanyuecKux H3aaHui, noiydaeMblx Oubmmuorexoit KBI'Y, B KOTOpBIX CTyHEHT
MOJKET O3HAKOMMTBLCSI C COBPEMEHHBIMU JIOCTM)KEHUSIMH B 00JIACTU 3JIEKTPOHHMKH, MHUKpPO M
HAHORJIEKTPOHUKHU:

e O®uzuka. (Pusuka MNOITYNPOBOAHUKOBBIX IPOBOJHUKOB M JAWIIEKTPUKOB, KBAHTOBas
anektponuka). M3sectust BY308;
ONEeKTPOHUKA;
®du3KKa U TEXHOJIOTHS MTOTYyTIPOBOIHUKOB;
MUKpO3IeKTPOHHKA;

e KBaHTOBas 3JIEKTpPOHUKA.

7.4.lHTepHET-pECYypChI

1. http:/lib.kbsu.ru/- bubnuoreka KBI'Y.
http://www.garant.ru/ - CnpaBouHast mpaBoBasi cucrema «I'apanT».

http://www.consultant.ru/ -CripaBounas npaBoBas cucrema «Koncymnbrantllmtocy.
http://www.studmedlib.ru - 9bC «KoHCYIbTaHT CTyA€HTa»

Al

http://www.ph4s.ru/book_electronika.html - O6pa3oBaTenpHbIi mpoekT A.H.
Bapruna

.0\

http://www.Russianelectronics.ru -nopran «Bpems 371eKTpOHUKNY;

7. http://www.platan.ru — KaTaaor 3JIeKTPOHHBIX KOMIIOHEHTOB;

>

http://metodist.lbz.ru/iumk/nano/lections.php - BUI€OpOIUKH 110 HAHOTEXHOJIOTUU;


http://metodist.lbz.ru/iumk/nano/lections.php
http://www.platan.ru/
http://www.Russianelectronics.ru/
http://www.ph4s.ru/book_electronika.html
http://www.studmedlib.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://lib.kbsu.ru/
http://www.tstu.ru/education/elib/pdf/2008/cheloh_t.pdf

9. http://nano.fcior.edu.ru — katanor Hay4HO- 00pa30BaTEIBHBIX PECYPCOB IS

HAaHOWHAYCTPHHU.

7.5 MeTtonuueckne yka3zaHus K MPAaKTHICCKUM U Ja0OpPaTOPHBIM 3aHATHSIM.
Mycradaes I'.A., Ilanuenko B.A. IIpoextupoBanue Tomonorun MC u nevaTHbIX TUIAT.
Meroauueckue pekomenaanuu, Hanpunk, 2011r.,-64c¢

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE JUCLHUIIJIMHBI (MOAYJIA)
MarepHranbHO-TEXHUUECKYIO 0a3y Ui IPOBEACHHS 3aHATUI MO AUCLUIIIIMHE COCTABIISET:

e CIeNUalM3UpOBaHHAs ayAUTOpHUSA, HCIONb3yeMas MpU MPOBEACHUM 3aHATUN
nexknuonHoro Tuma Ne238, pacmonokenHas 1o anpecy:360004, Kabapmauno-
bankapckas pecny6nuka, r. Hanpuuk, yi. UepasimeBckoro, 175,y4e0HbIN KOPITyC
yHusepcureta Ned (PMOD).

Crenanu3upoBaHHas JEKIMOHHAS ay IMTOPUS, UCTIONb3yeMasl IPU MPOBEACHUN 3aHATHH
JIEKIIMOHHOTO THIIA, OCHAIIIEHA MYJIBTUMEAUHHBIM MPOEKTOPOM, PAOOYMMH MECTaMH CTYJICHTOB
U NPEenoAaBaTes.

MynbsTHUMeaMHAS TPe3eHTalNs1, COTPOBOXKAAIONIAs JIEKIIUIO, TIO3BOJIAET MPENOIaBaTENIO
aKIEHTUPOBATh BHUMAHHUE CTYJCHUECKON ay TUTOPUU Ha KIIFOYEBBIX BOIPOCAX JICKIHH.

CTyneHTbl UIMEIOT JIOCTYT Yepe3 MHTEPHET K eAMHOMY 00pa3oBaTeIbHOMY NMOPTay, TIe B
OTKPBITOM JIOCTYIIE HMEIOTCA pecypchl Y4eOHO-METOAMYECKOM JIMTEpaTyphl, SBISIOIIUECS
pazpaboTtkamu Beaymmx BY3oB Poccum.

JucuuiuinHa obecniedeHa:

® TECTOBBIM MaTepuajJlaMd B DJEKTPOHHOM oOywaromeit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

® KHIWKHBIM (OHIOM OHMOIHOTEKH;

® DJIEKTPOHHBIMHU BEPCHSIMHU JIEKIUN U YUEOHUKOB.

JlaGopaTopHble 3aHATUS TIPOBOJATCS B KOMIBIOTEPHBIX KJIACCaX, OCHAIICHHBIX
KOMIIbIOTEPAMHU C YCTAaHOBJIEHHBIM HEOOXOJUMBIM MPOrPAMMHBIM 00€CIICUEHUEM.

CtyzneHTsl UMEIOT JocTyn uepe3 VHTepHeT HOCTYIl K AJIEKTPOHHOM 00y4arolel cucteme
«Moodle» (OTKpBITBII YHUBEPCUTET), KOTOpasi MO3BOJISIET pa3MEIIaTh JIEKTPOHHbIE yueOHbIe
MaTepHalbl JOCTYITHO ISl CTyICHTOB YHUBEPCUTETA.

[Ipu npoBeeHUM 3aHATUI JIEKIIMOHHOTO THIIAa, CEMUHAPCKUX 3aHATUH UCIIOIb3YIOTCA:
JMIIEH3MOHHOE MTPOrPaMMHOE 00ecTieueHre U CBOOOTHO PACIPOCTPAHIEMbIE ITPOTPAMMBI:
MicrosoftOffice muuensus: Jlorosop Nel35 ot 22.05.2018, norosop Ne 1-21100 ot 20.09.2017,

ceprupukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017, moromop Ne
18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12
or 01.12.2014, nmoroBop Ne0331100002314000061-0003152-01 ot 25.11.2014, nmorosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop Ne0331100002314000038-
0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, cepruduxar ot 18.06.2008, cepruduxar
ot 12.10.2007, ceprudukar ot 14.03.2007

JUnisi CTYJEHTOB C OTrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbSl CO3IaHbl CIEIHaIbHbIE
yCIoBHsl A MostydyeHuss oOpas3oBaHus. CHenUaau3upOBaHHOE IOMELICHUE JUIsl MHBAIUI0B
pacrionoskeHo 1o azapecy: 360004, Kabapnuno-bankapckas pecrnyOnmka, r. Hampumk, yi.
UYepnsbieBckoro, 173, rmaBHBINA y4eOHBIN KOPIyC YHUBEpCUTETA, ayautopus Nel45.

B memsx [OCTymHOCTH TMONYy4YeHHMsS BBICHIETO O0pa3oBaHMsA IO 0Opa3oBaTENbHBIM
oporpaMMaM HHBIMJAAMHM M JIMIAMH C OrPAaHUYEHHBIMH BO3MOXHOCTSMH  310POBbS
YHHBEPCUTETOM 00ECTIeYMBACTCS:

® aIbTEPHATHBHOH Bepcuell opuuuanbHOro caifta B ceTu «MHTepHeT» A caboBUAALINX;

® [PUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOLIETO 00YUYaIOIEeMyCsi HEOOXOAUMYIO TIOMOIIIb;


http://nano.fcior.edu.ru/

JUIs WHBAJUIOB W JIMI C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHM 3I0POBbSl IO CIIYXYy —
TyOIMpoBaHHE BCIyX CIPaBOYHON HH(GOpMAIMM O pAacHUCaHUM Y4YeOHBIX 3aHITHH;
obecrieyeHne HauIexaluMH 3BYKOBBIMU CPECTBaMHU BOCIIPOM3BEACHUS HH(DOpMaIuH;
JUIsL UHBAJIUAOB W JHI C OIPAaHUYCHHBIMM BO3MOXHOCTSMHU 30POBbs, HUMEIOIIUX
HapylIEHHs OIOPHO-ABUIAaTENIBHOIO arapaTa, CO3/JaHbl MaTepHaJIbHO-TEXHUYECKUE
ycioBUs 00ecrieuuBaroIye BO3MOXKHOCTh OECIPEnsITCTBEHHOTO JOCTyIa 00yYaromuxcs
B YyueOHbIe TOMEIIeHHs, OOBEKTy TMHUTaHUS, TyaJeTHblE W Jpyrue MOMENICHUS
YHHUBEpPCUTETa, a Takke TMpeOblBaHMA B YKa3aHHBIX IOMEIIEHHUSIX (Hamuuue
pacIIMpeHHbIX IBEPHBIX MPOEMOB, IOPYUYHEHN U IPYTUX MPHUCTIOCOOTICHUH).

[IporpammHuoe obecriedeHre COBpEMEHHbBIX HHPOPMALIMOHHO-

KOMMYHHKAITMOHHBIX TEXHOJIOTUH
1. CtyneHTbl MMEIOT JOCTYN K €IMHOMY OOpa30BaTeIbHOMY IMOpTaly, IJe MOTYT B

OTKPBITOM  JIOCTyIIE€  TIOJIb30BAaThCS ~ pecypcaMu  y4eOHO-METOJWYECKOW  JIMTEepaTyphl,
SABIAIOIMMUCS pa3paboTkamu Benymux BY30B Poccun.

2. 1ng peHTUHTOBOTO KOHTPOJIS UCHOJIb3YETCSI CUCTEMAa KOMIBIOTEPHOI'O TECTUPOBAHUS

Ha 6a3e nmporpaMMmHoro obdecneuenus Moodle.

3. Ilpu BBITIOTHEHNH JTAOOPATOPHOTO MPAKTUKYMa CTYICHTHI B 0053aTEIIEHOM MOPSAKE TPOBOJISAT
00paboTKy SKCIIEPUMEHTATBHBIX JaHHBIX C IPUMEHEHUEM mporpaMmHbIx cpea MicrosoftExell,
MathCad., CAIIP Elektronics Workbench., CAIIP P-CAD 2001., CAIIP PSpice

4.B paMKax obecneyeHus MNPUMCHCHUS KOMIIBFOTCPHBIX TEXHOJIOTUH B 06p330BaTCHLHOM

mponecce UMCIOTCA CIICHUAIM3UPOBAHHBIC KOMITBIOTCPHBIX KjIaCcCa ¢ COBPEMCHHBIM
IporpaMMHbBIM obecreyeHneM u UMCIOIIIUM BBIXOJ B I/IHTCpHCT



CbUC»Hanpasnenue noaroroskul 1.03.04 DiekTpoHrKa U HAHOZJIEKTPOHUKA Ha

JIMCT UBMEHEHMI (JIOIIOJIHEHU)
B pabouyro IporpamMmy 1o JUCIUIUTHHE « BBeeHNne B KOHCTPYHPOBAHUE AJIECMEHTOB

202 /202 yueOHslii Tox
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o/

OnemenT (myHkT) PI1J]

ITepedyeHb BHOCUMBIX U3MEHEHU I
(TomoTHEeHUH)

[Ipumeuyanune

OO6cyxeHa U peKOMEHI0BaHa Ha 3acelaHuy Kadeapbl

MPOTOKOJ Ne OT«__ »

3aBenyronuit kadeapoit

HaMMCHOBaHHUC Kaq)ellp]ﬂ

20 1.

TOJITACH, paCLU"q)pOBKa TIOAITMCH, JaTa
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