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1. He.]'ll/l H 3aJa4YH1 OCBOCHMA JUCHUIIJIMHBI

Hesab n3yyeHusi JMCHUIIMHBI — [TOJrOTOBKA OakallaBpOB B 00JaCTU M3/AEIMNA UHTErpalbHOM
AJIEKTPOHUKH, 3HAHUE KOTOPBIX HEOOXOAUMO MPU KOHCTPYHPOBAHMH, MPOU3BOACTBE M IKCILTyaTallul
MUKPOIJIEKTPOHHON aImaparypsl.

3agayu AMCUMIJIMHBL:

- 03HAKOMJICHHE CTY/ICHTOB C MPEICTaBICHUSIMH 00 YPOBHE COBPEMEHHOM MUKPOAJIEKTPOHHUKH, €€ Me-
TOJIaX, CpPeACTBaX, NpolIeMax U NepCHeKTUBAX;

- 03HAKOMJICHHE CTYAECHTOB C OCHOBHBIMH MPUHIIUIIAMU PAOOTHI aKTUBHBIX U TTACCUBHBIX

JJIEMEHTOB MHTEIPAJIbHBIX CXEM;

- U3y4eHHue OOLINX MPUHIMIIOB pabOTHI IIM(PPOBHIX U AHATIOTOBBIX MHTETPATIBHBIX CXEM;

- IPUMEHATH METOBI PACYETA NTAPAMETPOB M XapPAKTEPUCTHK, MOJAEIUPOBAHMS U ITPOEKTUPO-
BaHUsI IPHOOPOB U YCTPOHCTB MUKPOAIIEKTPOHHUKH.

W3ydenne TUCUMIUIMHBI HAIIPABJIEHO HAa MOJATOTOBKY CIIELUAIUCTOB, CIIOCOOHBIX PEIIaTh Ipo-
O71eMbl, BOSHUKAIOIIHNE MTPU HKCILUTyaTallUH U3JIEIUN IIEKTPOHHON TEXHUKH C yY4ETOM O0JIACTH, THIIOB
U 3a/1a4 IpO(heCCHOHAIBHON AEATeNbHOCTH B COOTBETCTBUHM € MPO(ECCUOHANBHBIMU CTaHAPTaMHU:

— 06.005 «CrienanycT Mo 3KCIUTyaTallMyd pajilo3JIeKTPOHHBIX CPEACTB (MH)KEHEP-3IIEKTPOHUK )Y,
YTBEPKACHHBIM IIPUKa30M MHUHHCTEPCTBA TpyJa M COLMAIbHOM 3ammThl Poccuiickon Dene-
paruu ot 31 uronst 2019 roga N 540n (3apeructpupoBan B Muntocte PO 28 asrycra 2019 ro-
na, peructpaioHHsii N 55756).

— 40.058 «MHxeHep - TEXHOJIOT MO0 MPOU3BOJICTBY M3AECIUI MUKPOAJIEKTPOHUKNY, YTBEPKIACHHbBIN
nmpukasoM MuHucrepcrBa Tpyda M couuanbHOM 3amuTel Poccuiickoit ®Pepepauuu  OT
03.07.2019 r. Ne 4801 (3apeructpupoBan Munroctom Poccun 29.07.2019 r. Ne 55439).

2. Mecro gucuuminnsl B crpykrype OIIOII BO

JucuumuimHa « MUKpO3JIEKTPOHUKA) BKIIIOUEHA BapHaTUBHYIO YacTh 0J0ka b1.B.03 yuebnoro
IJIaHa TOArOTOBKHU OakanaBpoB 1o HampasieHuto BO 11.03.04 DnekTpoHHUKa U HAHOSJIEKTPOHHUKA 10
npodunto”" CoBpeMeHHbIC HH()OPMALIMOHHBIE TEXHOJIOTHUHU B JIEKTPOHHOU TexHuke ". [IpenonaBanue
JUCIUIUTMHBL 0a3UpYyeTCsl Ha 3HAHUSX, OMyUYEHHBIX MPU U3yUYEeHUU AUCHUILUINH (MOAYIIeH):
"Marematuka", "®usnka (obmas)", "Xumus'".

OcBoenue yueOHOU AUCUMILIMHBI (MOIYJISl) MUKPOAJIEKTPOHHUKA, HEOOXOIMMO ISl MTOCIIENYI0-
IIeT0 M3Y4YEHUsl TUCIMIUIMH «HTerpanbHble YCTPOICTBA 3JEKTPOHHBIX CPEIACTBY, «DIeMeHTHas 0a3a
POCy, BBITIOIHEHHSI BBITYCKHOM KBaTM(UKAIIMOHHONW pabOThl U MPUOOPETCHUS 3HAHWM, YMEHHUH U Ha-
BBIKOB, KOTOpBIE TO3BOJIAT O00yYaromeMycss 4aCTHYHO MPOJAEMOHCTPUPOBATH CIEIyromue 00001eH-
Hble TpyaoBble QyHKIHH (OTD):

— DKemyaTauus pajauodieKTPoHHON annapaTypsl (mpodeccnonanbhblii ctangapt 06.005
«CrnenuanucT mo 3KCIUlyaTallMd PaguodJeKTPOHHBIX CPEICTB (MHXKEHEP-AIIEKTPOHHUK)», KO
B, ypoBens kBanupukanuu -5);

— Pa3zpa0oTka eIMHHMYHBIX TEXHOJIOTHYECKHUX MPOLECCOB M PEKOMEHAAlMii 0 YCTPAHEHUIO H
npeaynpexAeHUI0 Opaka B NPOU3BOACTBE  M3/AeJUH MMKPO3JIEeKTPOHUKH
(mpodeccuonanpubiii crangapt 40.058 «HxeHep - TEXHOJOT MO MPOU3BOJICTBY H3ICIIHMA
MUKPORJIEKTPOHHUKI», KO B, ypoBeHb KBanuukamu -6).

3. TpeOoBaHus K pe3yJabTaTAM OCBOCHUS TUCHHUILJIMHBI

[Tportiecc m3yueHUs TUCIUTUIMHEI HAMIPABJICH HA (OPMUPOBAHUE DIIEMEHTOB CIICIYIOIINX KOM-
nereHiuii B coorBeTcTBUM ¢ ®I'OC BO u OIIOII BO no nanHOMY HanpaBjieHUIO TOATOTOBKHU:
npogeccuoHaabHbIX komMnerenuuii (ITK):

v CriocoGeH NpoBOMTH TEXHHYECKOE 00CTYKHBAHHE PAIHOdIEKTPOHHON anmaparypsl (ITK-1)
(mpodeccuonanpHbiii  crangapt 06.005 ChoenpanuctT 1O IKCIUTyaTalldd  PagdodJICKTPOHHBIX
cpeactB (MHXKEHEp —3JEKTPOHUK), TpyaoBas ¢ynkuus B/01.5 - Texunueckoe o0cay:KMBaHue
PaaHo3JIeKTPOHHOI anmnmaparTypsbl).



KO}I N HAMMCHOBAHME HHAMKATOPA TOCTHKCHUA KOMIICTCHIIUN

v/ TIK-1.1. AHanu3upyeT METOIbl TEXHUYECKOTO 00ECIIEUEeHH s DKCIUTYaTalMi PagiodIeKTPOHHOM

anmnaparyphl.

v/ TIK-1.2. TIIpeanaraeT crocoObl MOHTaXKa PaAMOdIEKTPOHHON anaparypebl.
v’ TIK-1.3. Ucnionb3yeT cpecTBa U3MEPEHUS ISl KOHTPOJIS TEXHUYECKOTO COCTOSIHUS PaHOdJIEK-

TPOHHOM armaparypsl.

B pe3ynbpTaTe 0CBOCHHS AMCIMIUIMHBI CTYICHT JOJKEH:

3HATh:

KJaccu(pUKaIuo, HOMEHKIIATYPY, OCHOBHBIE HKCIUTyaTaIl[HOHHBIE XapaKTEPUCTUKU U 00JacTh
MIPaKTUYECKOr0 PUMEHEHHSI COBPEMEHHBIX M3/EINI UHTETPAIIbHON 3JIEKTPOHUKH;

0a30BbIe IPUHIUITEI KOHCTPYUPOBAHUS U3AETHIH MUKPOIJIEKTPOHUKHY;

MEPCIEKTUBBI M TEHACHIINH Pa3BUTHS HJIIEMEHTHOW 0a3bl MUKPO- ¥ HAHODJIEKTPOHHKH;
0a30BbI€ IPOLIECCHI U TEXHOJIOTUU U3TOTOBJIEHUS HHTEIPAJIBHBIX CXEM;

OCHOBBI MOJICTTUPOBAHHUS IIEMEHTHOM 0a3bl MUKPOAJIEKTPOHHUKH.

YMmerTh:

JenaTh 0OOCHOBAHHBIN BHIOOP M3MENHsI MHTETPAIbHON JIEKTPOHUKH I KOHKPETHOTO TPHUMe-
HEHHS C YYETOM CBOWCTB, SKCIUTYyaTallMOHHBIX XapaKTEPUCTHK W BIMSHUS HAa WX BHEUTHHX
(baxTOpoB;

CaMOCTOSATEIILHO OCYIIECTBIIATH MOUCK, XpaHeHHEe, 00padOTKy M aHaIW3 MHPOPMAIIUHA U3 pa3-
JIMYHBIX UCTOYHUKOB U 63_3 JAaHHBIX MO XapPAaKTCPUCTUKAM U TCXHOJIOTHUAM U3TOTOBJICHUSA HU3C-
TV MHTETPATBLHOMN AIIEKTPOHHUKH , IPEJICTABIISTH €€ B TpeOyeMoM (GopMare ¢ UCIOIb30BaHHEM
MH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI.

Baagers:

UHpOpMaLKE 0 COBPEMEHHBIX TEHICHIIHS Pa3BUTHS MUKPOIJIEKTPOHUKHY;

UHpOpMaLKeHl O MyTsAX NOBBIILIEHHS CTENIEHN MHTErpalluy U 00 UCIOIb30BAHUN HOBBIX (PH3H-
YECKUX MPUHLIUIIOB B MUKPO3JIEKTPOHUKE;

IIEPBUYHBIMHM HABBIKAMH ITPOEKTUPOBAHMS U COCTABIICHUS TEXHOJIOTMYECKUX MAPIIPYTOB U3-
TOTOBJIEHUS U3JIEIMH MUKPO3JIEKTPOHUKHY;

— HaBbIKaMH 3KCIIEPUMEHTATIBHOI'O OIIPEACICHNA OCHOBHBIX IMMApaMETPOB MATCPUAJIOB DJICKTPOH-

HOU TEXHUKHU.

4. Conep:kaHue ¥ CTPYKTYpPa JMCHHILIHHBI
4.1. Copep:xanue pa3iejioB AMCUUIIMHBI

B tabnuue 1 npuBoaMTCS ONKCaHUE COAEPKAHUS NUCUUIUIMHBI, CTPYKTYPHPOBAHHOE IO pa3-

JieNiaM, ¢ YKa3aHHeM I10 KaxJI0My pa3aerny GopMbl TEKYIIETO KOHTPOJIS: 3alIuTa 1a00paTopHOi pabo-
161 (JIP), xomnokBuywm (K), rectuposanue (T).



Tabmuma 1. Cooeporcanue pazdenos oucyuniuisl

HaunmenoBanue
pa3nena

Conep:xanue pa3neia

Koxn
KOHTPOJIU-
pyeMoi
KOMIIETEeH-
M (MM ee
4acTH)

®opma
TeKylie-
ro KOH-
TpoJst

Bsenenue
B JIUCLIUIUTUHY

Lenp n 3agaun U3y4yeHUs TUCLUIUIMHBI, €€ B3aUMO-
CBA3b C JIPYTUMH JUCLUIUIMHAMH, U3YyYa€MbIMH B BY-
3e. Posb MUKPOAJIEKTPOHUKH B TEXHUKE, B TOM YHUCIIE
MPOMBILIIEHHOW  3JIEKTPOHUKE,  BBIYMCIUTEIBHON
TEXHUKE U paJuo-3JeKTpOoHUKe. TepMUHOIOrHS U
KJlaccuuKanus u3Aeauil B MUKpoasiekTponuke. [le-
pexoa OT JUCKPETHOM TEXHOJIOTMUA K MHTErPAIBHOM.
OcCHOBHbIE HalpaBJICHUSI MUKPOAJIEKTPOHHON TEXHO-
noruu. dusnueckue OrpaHUYEHUsT HA YMEHBIICHHUE
pa3-MepoOB 3JEMEHTOB HMHTETPAIbHBIX MHKPOCXEM.
MuHuManbHble pabodne HamnpsOKeHUs, OIpeese-
MbI€ TEIIOBBIMU (IyKTyalusiMiu. MUHUMAaIbHbIE TO-
Ku (apo6oBeiid 3¢dekrt). DnexTpuueckas MPOYHOCTh
TOHKHX CJIO€B U IJICHOK. DJIEKTPOMUIPALMS B TOKO-
BelylmMXx IMHAX. [IpenenpHas mIOTHOCTH pa3Mele-
HUS TPAH3UCTOPOB B HMHTErPAJIbHBIX MHKPOCXEMax.
TexHomOrn4ecKkue OrpaHUYEHUsT Ha YMEHbILIECHUE
pa3MepOB IEMEHTOB UHTETPAIbHBIX MUKPOCXEM.

I1K-1,

T) K)
JIp

Hurerpaibusie
MHUKPOCXEMBI.
OO0ume cBeneHus.

IIpunuun wuHTerpauuu. IloHsTusA: MHTErpaibHAs
mukpocxema (MMC), snement u komronent UMC.
Knaccupukammss HMMC  1mo  KOHCTPYKTHBHO-
TEXHOJIOTUYECKOMY M (DYHKIMOHAJIBHOMY IpH3HA-
kaM. [TomynpoBoiHUKOBBIE U THOPUIHBIE, ITU(PPOBHIE
u ananoroseie UMC. OcnoBHbie napamerpsl UMC.

IK-1,

T, K,
JIP

OJIEMEHTHI
MOJIYIIPOBOJIHU

- koBeIX UMC.

OcHoBBI MmIaHapHOW TexHoJIOrMH. CyIIHOCTh Tpym-
noBoro meroxaa. [Iporeccsl anmuTakcuu, GopMHupoBa-
HUSL JIUPJICKTPUYECKUX TMOKPBITUH, TuTOorpaduu, mo-
Jy4YeHHUE JIETMPOBAHHBIX CJI0E€B. MeETOJbl H30JISLUH
AJIEMEHTOB, CMOCOOBI MX KOMMYTAallUU. DIEMEHTHI
ournonsipabix UMC. OcoGeHHOCTH CTPYKTYpBI M TO-
MOJIOTUU TPAH3UCTOPOB B HMHTETPATHLHOM HCIIOTHE-
HHUM: 3MUTAKCUAIBHO-IUIAHAPHBIA W W30IUIAHAPHBIM.
MHOTOSMUTTEPHBII U MHOTOKOJUIEKTOPHBINA TpaH3U-
CTOpBIL. J{M0/HOE BKJIIOYEHHUE TPAH3UCTOPHBIX CTPYK-
Typ. Pe3ucrtopsl u KOHIEHCATOPHI OUMOISPHBIX
UMC. CoenuHUTENIbHEIC METATINYSCKHUE DJIEMEHTHI,
muddy3uonnsle mmHBL Jnementel MJII UMC.
Ocobennoctu unHTerpanpHeix MJIII TpaH3ucTOpOB.
TpaH3ucTtopbic  CaMOCOBMEIICHHBIMH  3aTBOPaMHU.
M/II xoHAeHCATOPBl U PE3UCTUBHBIC DIIEMEHTHI.
Onementsl M/II1 CBUC: mpuHIun macmrabupoBa-
HUS, KOMIUIEMEHTapHbIE CTPYKTYphl, BEPTUKAIbHbIC
MJII TpaH3ucTOpHI, CTPYKTYpHI "KPEMHHUIN HA JU-

IK-1,

T, K,
JIP

6




anektpuke". Onementsl UMC Ha ocHOBe apceHuza
rajuinsi. CpaBHUTEIbHAS XapaKTEepUCTUKA KPEMHUS U
apceHm/Ia TaJUTHS KaK MaTepHUaioB MUKpPO3JIEKTPOHHU-
Ku. Pa3HOBUIHOCTH MHTETrpajbHBIX TPAH3UCTOPOB Ha
apceruze rammus. OCOOEHHOCTH 3JIEMEHTOB  CO
CTPYKTYPOH MeTaJuI-TIOyIPOBOHUK M TeTeporepe-
X0/I0M. DjeMeHTHast 0a3a U 0COOCHHOCTH CTPYKTYPBI
mudpossix BUC u CBUC.

IJIEMEHTHI THO-

OCHOBBI IUIEHOYHOU TEXHOJIOTHUUA. METOIBI U3TrOTOB-
puaasix UMC.

JIEHUs TIJICHOYHBIX 3JIEMEHTOB. [leHOUHBIE pe3ucTo- HK-1, T, K,
pBl, KOHJIEHCATOPHI, UHIAYKTUBHBbIE 3JieMeHTh. (CTa- JIP
OwM3aIus ¥ MOJITOHKA TapaMeTpoB deMeHToB. Oc-
HOBHBIE THUIBI HABECHBIX KOMIIOHEHTOB, TEXHHUKA HMX
MoHTaxa. OcobenHoctu tubOpuaHsix BUC. Konct-
PYKIHS MHOTOCIIOMHBIX KOMMYTAIlMOHHBIX TIJIaT.

IMEMEHTEL PyHK- 3ajayl U OPUHLUIBL (PYHKIHOHAIBHON MHKpPO3JIEK-

HOHAJILHOU -
1o 0 TpoHUKU. Pusnueckas uHTerpauusa. OCHOBHbIE Ha- IIK-1, TK,
MHUKDO- o
po MpaBJICHUS (PYHKIIMOHAIBHOH MHKPOIJIEKTPOHUKH. JIP
3JIEKTPOHUKU

ONEeMEHTHI ONTO3JICKTPOHUKH.

XapaKkTepuCTHUKa ¥ OCOOCHHOCTH OINTHYECKOW CBSI3H.
Pa3HoBUAHOCTH ONTPOHOB, UX CTPYKTYypa U OCHOB-
Hble cBoiicTBa. OntoanexktpoHHsie MUMC u wuHTe-
rpajibHas ONTHKA. DJIEMEHTbl MarHUTOONTHKU. Mar-
HUTHBIC 9(P(PEKTHI B TOHKUX MAarHUTHBIX IICHKAX.
[unuuapryeckue MarHUTHBIE JOMEHBI. YIIpaBJICHUE
nerokeHueM [IM/I. I[IpuHIMIIBI MOCTPOEHUS 3aOMHU-
HalIMX MU jJorudeckux snemeHToB Ha [IMJI. DOine-
MEHTBI KpHOd3JIeKTpoHUKH. [IpakThueckass 3Ha4YU-
MOCTb SIBJIEHUSI CBEPXIPOBOJAMMOCTH. TyHHEIbHBIE
addektbr Jo3edcoHa: MPUHIMIT IEHCTBUS, OCHOB-
HbIE CBOWCTBA, MpuMeHeHne. OCHOBBI aKyCTO3JIEKPO-
Hukd. [Iee3oanmekrpudeckuii d3gpdexr. OObeM-HbIe U
MOBEPXHOCTHBIE aKyCTHYecKue BOIHBL. [Ibe3opeso-
HATOpbl. YCTPOWCTBA HA MOBEPXHOCTHBIX aKyCTHYE-
CKHMX BOJIHaX: NPHUHIMN ACHCTBUS, OCHOBHBIE CBOMi-
CTBA, IPUMEHEHHUE.

HanexxHocTh us-
JIEIUI MUKPO-
3JIEKTPOHUKHU

OCHOBHBIE TIOJIO)KEHUS ¥ IOHATHSI TEOPUU HAJEKHO-
cTH. IHTEHCUBHOCTH OTKA30B, BEPOSITHOCTH 0O€30T- HK-1, T.K,
ka3Hoi paboTsl. [lokazatenu HamexHocTu. [Tocre- JIP
MIEHHBIE ¥ KaTacTPOPUIECKUE OTKA3bl. TPUUUHBI OT-
Ka30B MOJIyIpOBOJHUKOBBIX pubopoB 1 UMC. Ha-
nexxHocTh d1eMeHToB UMC B niennom. McnbiTanus Ha
HaJeXHOCTh. [lyTu noBBIlIEHNs KauecTBa U HAJIEK-
Hoctu UMC.

4.2. CTpyKTYypa AUCHUNIHHBI

Tabmuma 2. Obwas mpyooemrxocmsb oucyuniunsl cocmasisiem 3 zauemuvix eounuy (108 uacos)



TpynoémkocTb, 4achl
Bua paéorsl
2
Bcero
ceMecTp
Oo0masi Tpyan0eMKoOCTh (B 4acax) 144 1044
KonrakTHas pa6ora (B yacax): 51 51
Jlexumm (J1) 34 34
JlaGopaTtopusie paboTs (JIP) 17 17
CamocrosiTesibHas padora (B 4yacax), B TOM 66 66
yHcje 1 KOHTAKTHAs:
CaMOCTOSTEIbHOE U3YUEHHUE PA3/IETIOB
IMoaroToBKa M MPOX0:KIEHHE TPOMEKYTOY- 27 27
HOM aTTecTalumn
Buja npoMexyTo4HO# aTTecTalNU JK3aMeH
4.3. JleknnoHHBIE 3aHATHSA
Tabnumna 3. Ilepeuens n1ekyuonHbIX 3aHAMUL
No Kon
h KOHTPOJIU-
o Tema pyeMou KomIie-
N TeHIIUH (WU €€
4acTH)
1 2
1 (Bomnast). TepmuHOMOTHS M KiTacCH(DUKAIIUS W3/ICTHIA B MUKpOdJieKTpoHuKke. | [IK-1
Poib MUKPO3JIEKTPOHUKH B TEXHUKE.
o [IK-1
2 | IIpunuun naTerpanuu. OCHOBBI IIJIAHAPHOW TEXHOJIOTHH.
3 Onements! ounonsipusix UMC. OcobeHHoCTH CTpYKTYpHI U Tonosnoruu tpan- | [IK-1
3UCTOPOB B UHTETPAJIHLHOM MCIOJHEHUU
4 | Dnementsl MIIT UMC. Ocobennoctu unterpanbubix M TpaH3ucTopos. IIK-1
5 | DnementHas 6a3a u ocodbeHHocTH CTPYKTYphI IUppoBbix BUC u CBUC. IK-1
6 | OCHOBBI IJIECHOYHOU TEXHOJIOTHH. IIK-1
7 duznueckas uHTerpaius. OCHOBHbIE HanpaBieHUs GyHKIHOHATBHOU MuKpo- | TTK-1
AJIEKTPOHUKH.
3 OCHOBHBIE MOJIOKEHUSI U IOHATUS TEOPUH HaAe)KHOCTHU. [Iytn moBeimenus ka- | I1K-1
yecTBa U HagexkHoctu UMC.
4.4. IlpakTuueckue (CeMuHapcKue) 3aHATHS
[Tpaktrueckue 3anatust (CeMUHApPCKUE 3aHATHUS) HE TIPETYCMOTPEHBI ITPOTrPaMMOM
4.5. JlaGopaTopHble paGoThI

Tabnuua 4. Ilepeuenv rabopamoprvix pabom

o/

HaumenoBanue nabopatopHbIx paboT

Kon

KOHTPOJIN-
pyemoii
KOMIIEeTEeH-
U (MJam ee




4acTH)

1 | UccnenoBanue craTH4ECKUX apaMeTPOB UHTETPAIbHBIX MUKPOCXEM [IK-1

2 | UccnenoBanue napamMeTpoB JIOTHYECKUX UHTETPANIBHBIX CXEM IIK-1

3 | UccnenoBaHue BIUSHUS BUJa HATPY3KH HA MapaMeTpbl HHTETPAIbHbIX [IK-1
MHUKPOCXEM

4 | U3yuenue pabotsl D-Tpurrepa IIK-1
HccenenoBanue TMHAMUYECKUX U CTATUYECKHUX [TapaMETPOB [TK-1

4.6. CamocTosiTeJibHOE M3y4YeHHe Pa31eoB U CHUININHBI

Tabmuua 5. Camocmosamenvroe uzyuenue pazoenos OUCYUnIuHbl

Kon
KOHTPOJIN-
Ne pyemMoii

Bonpockl, BHIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yUeHHE
n/n KOMIIeTEeH-
U (MU ee
4acTH)
@u3nuyecKkre OrpaHMYCHHsI HA YMEHBIIICHHUE pa3-MEepOB MIEMEHTOB UHTE- ITK-1
rpajbHBIX MUKpOcXeM. MUHHMalNbHbIe pabourie HApsHKEeHUs, OnpeaesieMble
TEIUIOBBIMU (UIyKTyanusiMu. MUHUMaTbHBIE TOKH (Apo0oBsIii dddekr). [Ipe-

! JieNbHas IUIOTHOCTh Pa3MEUIEHUsI TPAH3UCTOPOB B UHTETPAIbHBIX MUKPOCXE-
Max. TeXHONOrn4ecKrue OrpaHuYeHrs Ha YMEHBIICHHE Pa3MEPOB AJIEMEHTOB
HMHTETPaJIbHBIX MUKPOCXEM.

) DJIeKTpUYEeCcKasi MPOYHOCTh TOHKUX CIIOEB U IUICHOK. DneKTpoMurpanus B To- | [1K-1
KOBEIYIINX IIMHAX.

3 Hanexunocts smementoB UMC B nenom. Mcnbitanus Ha HagexxHOCTh. [yt [IK-1
MOBBIIIEHHS KauecTBa U HagexHnoct UMC.

4 Tynuenbuble 3G dexTsl [[xo3edcona: mpuHIUI AeicTBUs, OCHOBHBIE cBoMCT- | [TK-1
Ba, IPUMEHEHHE.
[Tse30pe30HaTOphl. Y CTPOMCTBA HA TOBEPXHOCTHBIX AKYCTUYECKUX BOJTHAX: ITK-1

5 MPUHIIAN JEHCTBUS, OCHOBHBIE CBOMCTBA, TPUMEHEHHUE.

4.7. Kypcosas padora

KypcoBas paboTa He IpeycCMOTpeHa IporpaMMOii.

5. OueHo4YHbIe MAaTEPHUAJIBI VIS TEKYIIEr0 U Py0e:KHOI0 KOHTPOJIAA yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTaAllun

OrneHouHbIe MaTEpPHAIIbL AJISl TEKYIIEro, pyOeKHOTO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOU-
HOUW aTTeCcTallMy CTYACHTOB IO JUCIHUIUIMHE ONPEACISIFOTCS Y4eOHBIM ITAHOM 00pa30BaTeIbHON MPO-
rpaMMbl M JICHCTBYIOIIUM IIOJIOKEHHEM O OaJUTbHO-PEHTHHTOBOM CHUCTEME aTTeCTAllMH CTYJICHTOB
oOyyaromuxcst Mo mporpaMmaM Beiciiero oOpaszoBaHusi KabapauHo-Baiikapckoro yHuBepcuTeTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). IIpu arrecTanuu o0ydaromuxcs OIIEHUBACTCSI KA4eCTBO pa-
0OTHI Ha 3aHATHAX (YMEHHE BECTH TUCKYCCHIO, CIIOCOOHOCTh YETKO (HOpMYITUpPOBATH CBOHM MBICIIH),
YPOBEHb IOJTOTOBKU K CAMOCTOSITEJIBHOM AEATEIbHOCTH, KAUECTBO BBINOJIHEHUS 3a/laHuil (KypcoBoOn
paboThI, JTaOOPAaTOPHBIX PAOOT U JIp.). Tekymmii u pyOeKHBIH KOHTPOJIb YCIIEBAEMOCTH CTYICHTOB IO
JTUCITUIUINHE TIPOBOJMUTHCS MO TPEM KOHTPOJIBHBIM ToukaM. B koHie 1/3 cemectpa 1-s KOHTpoOSbHAs
TOYKa, BTOpasi KOHTPOJIbHASI TOUYKA- KOHEIl 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHASI TOYKA ITOCIICHUE JIBE



Henenu cemectpa. Pacnipenenenue 6anioB B paMKkax OaibHO-PEHTHHIOBOM CUCTEMBI aTTECTAIIUH
CTYJICHTOB NPUBEICHO HUXKE:

Tabnuna 6. Pacnpedenenue 6anioe mexkyuezo u pyoesrcHo20 KOoHmpoJis

Ne Oomast 1-91 TOuKa 2-51 TOYKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJIb
MOCEIIeHNE 3aHITHI 10 6ain- 3 3 4
JIOB Oaiuta Oaima Oaiuta
BBIMTOJIHEHHE U 3aI[UTa J1a00- 21 7 7 7
paTOPHBIX paboT Oast OasIoB OasIoB 0aIoB
2. | PyGexHblil KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJoB 0aJioB 0anoB
KOJUJIOKBUYM 24 8 8 8
Oaina 0aJoB 0aJioB 0aioB
Hroro 70 23 23 24
0aJL10B 0asu1a oaju1a 0aj1a

5.1. KosutokByM

B cemectpe npoBoaATcs 3 KOJUIOKBHYyMa, KaKIBIA U3 KOTOPBIX OLICHMBAETCA B npenenax ot 0
no 8 GamtoB. Takum 00pazoM, MaKCHMaJbHOE KOJIHUYECTBO OAsIOB, KOTOPBIE MOXKET MOJYYHThH CTY-
JIEHT NP YCJIOBHMH YCIEIIHOW Ca4M TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xoyiokBHymMax KOHTpOJMpYeTcsl (POPMHPOBAHUE 3IIEMEHTOB NPOQPEecCHOHAIbHON KoMIle-
teHuuu [1K-1, I1IK-3. Huwxke npuBeaeH npuMepHbIN NepeueHb BOIIPOCOB U 33JaHUN, BBIHOCHUMBIX Ha
KOJUIOKBUYMBI:

I-konnoksuym (Pazoen 1,2):

1. Ponp MUKpPORJIEKTPOHUKH B TEXHHUKE, B TOM YHCJIE IPOMBIIUICHHON 3I€KTPOHUKE, BBIYUCIUTEIBHOM
TEXHHUKE U PaJMOdIIEKTPOHHUKE.

2. TepmuHoNOrUs U KiaccupuKalus U3IEIHA B MUKPOAJIEKTPOHHUKE.

3. OcHOBHbIE HaNpPaBIEHUS Pa3BUTHS MUKPO3JIEKTPOHHON TEXHOJIOTUH.

4. TexHoJIIOrMYECKUE OTPAHUYEHHUS HA YMEHBIIEHUE Pa3MEPOB 3JIEMEHTOB UHTEIPAJIbHBIX MUKPOCXEM.
5. IlpuHUMII HHTETPALIUH.

6. Ilonsarus: uaTerpanpHas mukpocxema (MMC), snement u kommnonent UMC.

7. Knaccuduxarmms UMC 1o KOHCTPYKTUBHO-TEXHOJIOTMYECKOMY U (DYHKIIMOHAJILHOMY MPHU3HAKAM.
8. ITomynpoBOTHUKOBBIC M THOPHUIHBIE, UG POBBIC U aHajgoroBeie UMC.

9. OcHosnble napamerpsl UMC.

10.  OcnHoBbI T1aHapHOM TexHOJIOTUU. CYyIIHOCTh TPYIIIOBOIO METOAA.

11. ba3zoBble nponecchl MUKPOIIEKTPOHUKHU: SITUTAKCHSL.

12.  ba3oBble poLecChl MUKPOIIEKTPOHUKHU: OKUCIICHUE.

13.  ba3oBble MPOLECCH MUKPOIJICKTPOHUKHU: JTUTOTpadus.

14. ba3zoBble mporiecchl MUKPOIIEKTPOHUKHU: TepMUdeckas AuQdys3ust npumecei.

15. ba3oBble mpoiecchl MUKPOIIEKTPOHUKHU: MOHHAS UMILJIAaHTAIHS.

16. ba3zoBble mporecchl MUKPOIIEKTPOHUKHU: TPOLECCH (HOPMUPOBAHUS MACKUPYIOIIUX U TUAJIEK-
TPUYECKUX IOKPBITU.

17. ba3oBble Npolecchl MUKPO3IEKTPOHUKU: JTyUYEBbIE U TUIA3MEHHBIE TPOLIECCHI.

18.  ba3oBble Mporecchl MUKPOIIEKTPOHUKHU: TEPMUUECKOE U1 MAarHETPOHHOE HAHECEHHE TOHKHUX
IJICHOK.

19. Texuomorusg n3rotosicHus nmogioxex MMC.

2-xonnokeuym (Pazoen 3,4):
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1. Meroas! uzomnsiuuu 3nementoB UMC.

2. Metonsr u crioco6b KoMMyTaruu demMerToB MMC.

3. Dnementsl ounonsipusix UMC.

4. OcoOEHHOCTHU CTPYKTYPHI U TOMOJIOTHH TPAH3UCTOPOB B MHTEIPAIILHOM HCIIOJTHEHUU: SITUTAKCH-
aJbHO-TUTAaHAPHBIN U U30IUIAHAPHBIN.

MHOro3MHUTTEPHBIM U MHOTOKOJIJIEKTOPHBIA TPAH3UCTOPBL.

JInoiHOE BKIIFOUEHHUE TPAH3UCTOPHBIX CTPYKTYP.

PesucTops! 1 koHAeHcaTopbl Ounosipasix TMC.

CoenuHUTENbHBIE METAJUTMYECKUE JIEMEHTHI, AUPPY3MOHHBIE IIUHBI.

9. Onementsr M/IIT UMC. Ocobennoct unrterpansabsix MIT Tpan3ucTopos.

10. TpaH3UCTOPBI C CAMOCOBMEILIEHHBIMHU 3aTBOPAMHU.

11.  MJII koHaeHCAaTOPBI U PE3UCTUBHBIE DJIEMEHTBHI.

12.  Bnementst MJIIT CBUC: mpuHIMn MacmrabupoBaHus, KOMIUIEMEHTAPHBIE CTPYKTYPBI
13.  CrpyxTypsl "KpeMHMI Ha AUAIEKTPUKE".

14. Dnementsl UMC Ha oCHOBe apceHua rajiusl.

15. Pa3HOBHIHOCTH MHTETpaAJIbHBIX TPAH3UCTOPOB HA apCEHUAE TrajlIusl.

16. DnementHas 6a3a u ocooeHHOCTH CTpYKTYphl nppoBeix BUC u CBUC.

17.  OcHOBBI IJIEHOYHOM TEXHOJIOTUU. METOABI U3rOTOBIIEHHUS IIJIEHOYHBIX 3JIEMEHTOB.

18. IlineHo4yHbIE PE3UCTOPHI, KOHIEHCATOPHI, MHIYKTHUBHBIE SJIEMEHTHI.

19. Crabunu3anus ¥ MOArOHKA NapaMeTPOB IUIEHOYHBIX 3JIEMEHTOB .

20. Oco6ennoctu rubpuaasix BUC. KoHCTpYyKITHsS MHOTOCTONHBIX KOMMYTAITMOHHBIX TJIaT.

konnoksuym (Pazoen 5,6):

3ajaun ¥ MPUHIUIIEI PYHKITMOHATBHOW MUKPOIJIEKTPOHHUKH. [ToHATHE hDH3HUeCcKO HHTETpaIUH.

OcHOBHBIE HAMPaBJICHUSI Pa3BUTHS (PYHKIIMOHATEHON MUKPOIICKTPOHHKH.

DJIeMEHTHI ONTO3JEKTPOHUKU. XapaKTEPUCTHKU U OCOOEHHOCTH OMTHYECKOM CBSI3H.

Pa3HoBHIHOCTH ONITPOHOB, UX CTPYKTYpa U OCHOBHBIE CBOICTBA.

Onrosnextponnsie UMC u uHTErpanpHas ONTHKA.

DJeMeHTbl MarHUTOONTUKU. MarHuTHbIE 3PGEKThl B TOHKUX MATHUTHBIX TJICHKAX.

[IpuHIUIIBI TOCTPOECHMS 3aIIOMUHAOIIMX U JIOTHYECKUX 3JIeMeHTOB Ha [IM/I.

[TpUHIMIIBI TOCTPOEHUS JIOTUYECKUX 3JIEMEHTOB KPUOIIEKTPOHUKH.

9. TynuenbHbIe 3P dekThl J[Ko3edcoHa: MPUHIIUIT ACHCTBHS, OCHOBHBIC CBOWCTBA, IPUMEHEHUE.

10. OcHOBBI aKyCcTO?IEKTPOHUKH. [1be303mekTpryeckuii 3P heKT.

11. O6beMHBIE ¥ TOBEPXHOCTHBIE aKyCTUYECKHE BOJIHBIL. [1he30pe30HaTOpHI.

12. YcrpolicTBa Ha MOBEPXHOCTHBIX AKYCTHYECKUX BOJIHAX: IPUHIIUI IEUCTBUS, OCHOBHBIE CBOMCTBA,
MIPUMEHEHUE.

13. OcHOBHBIE MOJNIOKEHUS U TTOHITHUS TEOPUU HAIECKHOCTH.

14. IHTEeHCHBHOCTH OTKA30B, BEPOSITHOCTh O€30TKa3HOW pabOTHI.

15. Iloka3aTenu HaaEKHOCTH.

16. [locrenennblie U KaTacTpOUIECKUE OTKA3HI.

17. Ilpu4rHBI 0TKA30B MOJTYTPOBOAHUKOBBIX MpruoopoB 1 UMC.

18. Hanexnocts anementoB UMC B 1ieniom. McnibiTanus Ha

HaJexxHOCTh. [IyTu noBeiieHns kayecTBa U HajaexxHoctu UMC.

e A o e

Memoouueckue pexomenoayuu

[Ipu moaroToBKe K KOJUIOKBHYMY CIIEYET, MPEXKIE BCETO, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETHUTh B HUX UMEIOIIHUECS BOIPOCHI KOJUTOKBUYMa. Eciu Kakue-To BONPOCHI BBIHECEHBI MTPEMNO/1aBa-
TEJIEeM Ha CaMOCTOATEIbHOE M3Y4YEeHHE, CIeAyeT 0OpaTUThCS K y4eOHOI JuTeparype, peKOMEeHI0BaH-
HOM MmpernojaBareieM B KauecTBe UCTOYHUKA. [Ipy moAroToBKe K KOJUIOKBUYMY TaKKe€ PEKOMEH 1yeT-
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Cs MOCCIICHUC KOHCy.]IBTaLII/Iﬁ AJIs1 CBOCBPEMCHHOI'O CHATHA BO3HUKIIHUX BOIIPOCOB B IIPOLECCEC MOATO-
TOBKH. KOJ'IJ'IOKBI/IYM IIPOBOAUTECA B BUC YCTHOI'O OIIpocCa U CO6€C€I[OB3HI/IH CO CTYACHTOM.

Kpumepuu oyenusanus

Crernenn MOATOTOBJICHHOCTU CTYACHTA HAa KOJIJIOKBUYMC OLHCHHUBACTCA MO CICAYIOIUM KPHUTC-
pUAM: - ACHOCmMb, YemKoCmsv U 00KA3AMeNbHOCHb UNIONCEHUS OMEEmo8 Ha eonpocel, - enaoenue cne-
UUATIBHbBIMU MEPMUHAMU, CUCMEMHOCNTb 3HAHUL NO meme KOJUIOK8UYMA. Hike IMMpUBCJACHA IIKaJIa
OLICHUBaHUA.

Tabmuua 7. Kpumepuu oyenusanus cmyoeHma Ha KOJIOKEUYMe

Onenka

2 day1a 4 6ana 6 6a/s10B 8 6ass10B
«HeynoBJieTBOPUTEILHO» | «YIOBJETBOPUTEIHHO) «Xopomro» «OTINIHO»

Crynenr He 3Haer | CtygeHT mnoBepxHO- | CTyaeHT xopoino 3HaeT Ma- | CTyJaeHT B moJi-
3HAQUUTENLHONM YacTH | CTHO 3HAET BOIPOCHI | TE€pUaAl, TPAMOTHO U MO Cy- | HOM o0neme
BOIPOCOB, JIOMYCKAeT | KOJUIOKBUYMa,  JI0- | IECTBY HM3JaraeT ero, JOMyc- | 3HaeT MaTepual,
CYIIIECTBEHHBIE OIIMO- | MMyCKAeT HETOYHOCTHU | Kasi HEKOTOPhIC HETOYHOCTH B | TPAMOTHO U TIO
KM B OTBETax Ha BO- | B OTBETE HA BOIPOC | OTBETE HA BOIPOC CYILIECTBY H3Ja-
MPOCHI raer ero, He J0-
myckasi CyIIecT-
BEHHBIX HETOY-
HOCTEH B OTBETE
Ha BOTPOC.

5.2. TecThl

TectupoBanue 1Mo U3y4aeMbIM paszeiaM MpoBOAUTCS 3 pas3a B cemecTp. Ha Tectax KoHTponupy-
eTcst (hopmupoBanue sneMeHToB npodeccuoHanbHoi kommereHuu [1K-1, [TIK-3. Huxe npuenenst
00pa3Iibl TECTOBBIX 3a/IaHHI:

Obpa3ybl mecmogulx 3a0aHUlL:
1. UnmeepanvHou cxemoil Ha3b16a10M:
+: AIEKTPOHHOE YCTPOUCTBO C BHICOKOM MJIOTHOCTHIO YIAKOBKH 3JIEMEHTOB, CO3JIJaHHBIX B €IMHOM
TEXHOJIOTUYECKOM LIUKJIE

- MOHOJIUTHOE YCTPOMCTBO JJIsl IEYaTHOTO MOHTaXKa

- YCTPOWMCTBO aKyCTOAJIEKTPOHUKHU

-1 YCTPOMCTBO ONTORIEKTPOHUKHI
2.: MuxposnekmpoHuxa - 9mo:

+: 0051aCTh PNEKTPOHUKH, OXBATHIBAIOIIEE TPOOIEMBI HCCIEA0BAaHUS, KOHCTPYHUPOBAHUS, H3TO-

toByieHsI IC 1 MUKPOSJIEKTPOHHBIX U3AEINI Ha X OCHOBE

-: 00J1aCTh MarHeTO3IEKTPOHUKH

-: 00J1aCTh ONTUKU

-2 obnacth GU3KKH TBEPAOTO Tea
3.: Ilo memooam uzeomosnenus UC xkraccugpuyupyromes na:

+: MOJIyPOBOHUKOBLIE, THOPUAHBIE, INIEHOYHBIE

-: INICHOYHBIC U THOPHIHBIC

- TIOJTYTIPOBOAHHUKOBBIE U IJICHOYHBIE

-: THOpUIHBIC U 3aKa3HbBIC
4: Ilonynpoeoonuxogvie UC nazvlearomcs:

+: IC, Bce aeMeHTHI 1 MEXIJIEMEHTHBIE COSTUHEHHUSI KOTOPOH BHITIOTHEHBI B 00beMe U Ha TI0-

BEPXHOCTH MOJIYIPOBOJIHUKA

-: UC ¢ nj1eHOYHBIMU 3JIEMEHTaMH

-: IC ¢ HaBeCHBIMU 3JIEMEHTaMHU

-: UC ¢ nquanekTpuyueckon u3oJsuen
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5: IHnenounou UC nazviearom UC:
+: BCE AJIEMEHTHI U COEIMHEHUS BHIMIOJTHEHBI B BUJIE IIJICHKU
-1 BCE DJIEMEHTHI HABECHbIC
-1 BCE JIEMEHTHI Ha MMOBEPXHOCTU KpUCTAILIA
-1 BCE 2JIEMEHTHI B BUJI€ TOJICTBIX TJIEHOK
6: T'uopuonoii UC nazviearom UC:
+: KOTOpasi COJIEPKUT TUICHOYHBIE TACCUBHBIE 3JIEMEHTHI M HABECHbIE AKTHUBHBIE DJIEMEHTHI Ha
€IMHOM IJIEKTPUUECKOM MOJIOKKE
-: C INIEHOYHBIMH DJIEMEHTAMH TOJIIINHOM 0otee 1 MKM
-1 ¢ IUICHOYHBIMU 3JIEMEHTAMH TOJIIUHON OoJiee 3 MKM
-: C IWIOTHOCTBIO YIMAKOBKH 351eMeHTOB 500-1000 1em/MM?
7: Ilnomunocms ynaxkosku snemenmos 6 UC - smo:
+: KOJIMYECTBO 3JIEMEHTOB Ha €IMHUILY IUIOMIAAN KpUcTaia
-1 KOJTMYECTBO 3JIEMEHTOB Ha €AMHUILY 00bheMa KpUCTaIa
-1 KOJIMYECTBO TPAH3UCTOPOB Ha €IUHUILY 00beMa KpHcTasia
-: KonnuecTBo anemMeHToB B UC
8: B mouxonnenounou MC monwuna nienku d.
+:d <1 MrM
-:d <0,5 MkM
-2 0,1 <d<0,5 Mkm
-:d<0,1 MkM
9: Cmenenv unmezpayuu mukpocxemwvl K onpedensiemes popmynoti:
+: K=1nN
- K=1gN
-: K=10IgN
- K=10InN
10: AC nazvisaemcs 6orvuon UC (BUC), ecru:
- K<=2
+:2<=K<=3
- K>=4
- K>=2

Memoouueckue pexomenoayuu

Tecmwbl — 3TO BOIPOCHI WM 3aJAaHUS, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPATKUHI, YETKUH OT-
BET Ha MUMEIOLIUECS ITAIOHBI OTBETOB. [Ipy caMoCTOATENBHOM OATOTOBKE K TECTUPOBAHUIO CTYJCHTY
HEOOXO0IUMO:

a) TOTOBSICh K TECTUPOBAHHIO, TPOPA0OTaTh MH(POPMAIIMOHHBIN MaTepuall Mo AUCUUILINHE.
ITpokoHCYIBTUPOBATHCS C MPENOAABATENIEM 10 BOIIPOCY BbIOOpa y4eOHOMH JIUTEpaTyphl;

0) YETKO BBISICHHTE BCE YCJIOBHUS TECTUPOBAHHs 3apaHee. 3HaTh, CKOJIBKO TecToB Bam Oyner
IIPEUI0KEHO, CKOJIbKO BPEMEHHM OTBOAMTCS HA TECTUPOBAHUE, KAKOBA CUCTEMA OLIEHKU PE3yJIbTaTOB U
T.J.

B) IpHcTyMnas K paboTe ¢ TecTaMH, BHUMATEIbHO U /10 KOHIAa IPOYTUTE BOIPOC U Mpejsarae-
MbI€ BapHAHTHI OTBETOB. BriOepuTe nmpaBmiibHbIe (MX MOKET ObITh HECKONBKO). Ha oTnensHOM JHCTKE
OTBETOB BBIINMIINTE HU(PPY BOIpPOca U OYKBbI, COOTBETCTBYIOIME [TPABUIBHBIM OTBETAM;

I') B MPOLIECCE PELICHUs JKEJATEIIbHO MPUMEHITh HECKOJIBKO IOJXOJ0B B PELICHUU 3aJaHMS.
OTO MO3BOJIIET MAaKCUMAJIBHO T'MOKO ONEPUPOBATH METOJAMH PELIEHMs, HAaXOZs KaXIbli pa3 onTu-
MaJIbHbIN BapUaHT.

1) ecau Bel BecTpeTuinm upe3BbIYaiiHO TPy AHBIHN 1 Bac Bonpoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [lepexogute k npyrum tectam. BepHuTech K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BpeMs IUIsi HMPOBEPKH OTBETOB, YTOObI M30€kKaTh MEXaHHUECKUX
OLINOOK.
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Kpumepuu oyenusanus

Tabnuna 8. Kpumepuu oyenusanus pe3ynibsmanmos mecmuposaniisl

OneHka
HEYI0BJIETBOPUTEIILHO YAOBJIETBOPUTEIIHHO XOPOIIIO OTJIUYHO
0 6amnoB 3 damta 4 Ganna 5 GamioB
Menee 50 % npaBUIBHO BbI- 50-70%  mpaBunbeHO | 71-85% mpaBuib- | 86-100% npaBuib-
MOJIHCHHBIX 3aJJaHHH. BBIIIOJIHEHHBIX 33J1a- | HO BEIIIOJHECHHBIX | HO  BBIIOJIHEHHBIX
HUH. 3aJlaHni. 3aIaHUH.

5.3. 3apanus AJs 1a00paTOPHBIX 3aHATHI

(Konmponupyemas komnemenyus [1K-1, [1K-3)

JIaGopaTopHBIii MPAKTUKYM SIBIISICTCS BaXKHBIM 3JIEMEHTOM O00y4YEeHHS, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENIbHON pabOThl Ha Pa3InYHOM J1JaOOPaTOPHOM 00OPYIOBAaHUH, YMEHHUE M10JIb30BaThCA Pa3-
JMYHBIMU U3MEPUTEIHHBIMH MPHOOpAMH U HHCTPYMEHTAMU, MPAKTHYECKOTO OCBOSHHS Pa3INYHBIMH
METOAMKAMHU U3MEPEHUs MapaMeTpoB MaTepHasoB. B paMkax JUCHUIUIMHBI CTYJICHThI JOJDKHBI BbI-
MOJTHUTH 8 1a00pPaTOPHBIX pabOT, 0XBATHIBAIOLINX MPAKTUUECKU BCE pa3eiibl TEOPETUIECKOTO Kypca.
Jliis pyKoBOZICTBA O J1a00OPaTOPHOMY NMPAKTHUKYMY CTyJIeHTaM npezsiaraercs yueoHoe nocooue(/l.C.
["aeB Marepuassl 31eKTpoHHOM TexHuKH. JlabopaTopusrit mpaktukym/ J[.C. I'ae, P.I11. Temes- Hainb-
yuk: Ka6. bank. Ya-1, 2016- 99c¢., pexxum noctyna: http://lib.kbsu.ru/ - bubnmoreka KbI'Y), B koTo-
POM JIaHO TTOJTHOE OTMMCAaHKue PadoT.

IIpumep munogoti 1abopamopHoti pabomoi

«Hccnedosanue napamempos nocuveckux UC cepuu K155»
Lenbio paGoThI sIBIIsSIETCS 03HAKOMIICHHE C pabOTOI IOTHYECKUX UHTETPANbHBIX CXEM U C METOIUKaMU
M3MEPEHUSI CTATUUECKUX U TUHAMUYECKHUX MapaMeTPOB»

Ilpumeprvie KoHmpobHBIE BONPOCHL U 3a0AHUS OJIs1 OONYCKA U COAUU PAOOMbL

1.Kakue mapaMeTpbl Ha3bIBatOTCA CTATUYECKUMU ?

2. Kaue mapamerpst C Ha3bIBatoTCS TUHAMHYECKUMU?.

3. Kakumu xapakrepuctiukamu onpeaensercs opicrpoaeiictsue MC?.

4. Yto Takoe NoporoBelil ypoBeHb cpabarbiBanus UC?

5. IlpuBeaute cxemMy U3MepeHHs TMHAMUYECKHUX MapaMeTpoB sorndeckoit 1C.6.Uto Takoe Bpems
KU3HU HOCUTENeH 3apsiaa?

Memoouueckue pexomenoayuu

[lepen Hayamom 1abOpaTOPHOTO MPAKTUKyMa MPOBOAUTHCS BBOJHOE 3aHATHE. B pamkax BBOI-
HOT'O 3aHSATHUSI CTYJIEHThI 3HAKOMSTCS C JabopaTopuei, IPOXOAST BBOAHBIN MHCTPYKTaX MO TEXHHUKE
6e30macHOM pabOThl ¢ U3MEPUTEIILHBIM 000PYI0BAHHEM U TIOKAPHOI O€30MacHOCTH, 10 HUX JIOBOIST-
Csl LM W 3a/laddl MPAaKTHKyMa, OpraHu3alvs ¥ MOpsAIoK BhIModHeHHs padot. [Ipu HeobxomumocTu
(bopMUPYIOTCS KOMAH/IBI JJIs1 BBITIOTHEHHS PaOOT MAJTBIMK TPYIITIAMH.

BrinmonHenune kaxoit 1abopatopHoit paboThl CKIIAbIBACTCA U3 CIAEAYIOUINX ATAIOB.

1. CamocTosiTeJibHAsI MOATOTOBKA CTY/AeHTOB K padore. Ilepen Hagamom paOOThl CTYAEHTHI
JOJIKHBI YETKO MPEJCTABIATh cebe 1enb paboThl, 3HaTh CXeMY, METOJ U3MEPEHHs, (PU3UUECKYIO CYIII-
HOCTb OXHUJAEMBIX pe3yibTaToB. [lokeH ObITh MOATOTOBJIEH MPOTOKOJ M3MEPEHMH, coiepKaliui
TaONUIBI AJIS 3alUCU PE3yJIbTaTOB U3MEPEHUI U OCHOBHBIE pacyeTHbIe (hopmyibl. CTyI€HTHI, HE TOA-
TOTOBHUBIINECA K pa60Te B COOTBETCTBHUHU C OTUMHU TpC6OBaHI/I$[MI/I, K BBITIOJIHCHHIO pa6OTI)I HE I0ITyC-
KaroTCsl.

2. IIpoBenenue s3KcnepuMeHTa. ITOT ITAN OCYUIECTBIISETCS B COOTBETCTBUH C METOAHMYECKUMU
yYKa3aHHUSIMH, KOTOPBIE COJAEpKATCid B OMUCAHUM K Kaxaoil pabote. JlabopaTopHble M3MEpeHUs Ha
CTEHJIE CTYACHT MOXET HayaTh TOJBKO MOCIE COOeCceJOBaHUS C MpEnoaBaTeeM U MOIydYeHHUs] COOT-
BETCTBYIONIETO J0Mmycka. JItoOble N3MEHEHHs B CXeMe TPOBOAATCS MPHU OTKIIOUEHUHU CXEMbl OT UCTOY-
HUKa HanpspkeHus. Pe3ynpTaTel n3MepeHus mpoBepstoTes nmpenoaasareneM. [Ipu padore B maboparo-
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pHUH HEOOXOAUMO CTPOTO BHITIOIHATH BCE MPaBHJIAa TEXHUKH O€30MIaCHOCTH U YKa3aHHUs MperoiaBaTe-
TS
3. CocraBJiieHne oT4eTa 0 MpoAeIaHHO| padore. OTYET JOHKEH COIEPKAaTh NCUEPIIBIBAIOIINE
JIaHHBIC, KaK O [eNU paboThl, TaK M O PE3yJIbTaTax B CICAYIONIEH MOCIEA0BATEIbHOCTH:
— 3aJaHue;
— CXeMa YCTaHOBKH W OTIHCAaHNE METOINKH H3MEPECHHUIA;
— TIEPBHUYHBIC IKCIIEPUMEHTAIBHBIC PE3YJIBTATHI 32 TIOAMUCHIO MTPETNoJaBaTes;
— pe3yJbTaThl KOMITBIOTEPHOM 00pabOTKM SKCIIEpUMEHTAIBHBIX JaHHBIX, BKIIIOYAast rpa-
(buKu, TaOIUIHI,
— o01mue BBIBO/IBI 0 paboTe U 3aKII0UEHHEe, O KaUueCTBE UCCIIEI0BaHHBIX MaTepHAaJIOB.
Tekct oTueTa TOMMHKEH OBITH HAIMMCAH aKKypaTHO M pa300pPYMBO OT PYKH WIIM MPEICTABIICH B BU-
JIe pacreyaTkH, Iocjie KOMIBIOTEPHONW BEepCTKH. B 000X cilydasix TEKCT JOJKEH MPEICTaBIATh COOOH
JIOTHYECKOEe M3JI0KEeHHE cylecTBa Bonpoca. Hegomyctumo npusenenue ¢popmyil, Tabnui 6e3 pasbsic-
HEHMH Bcex 0003HaueHHUM U cokpaleHui. OT4eT 10JKeH OBITh MOHATEH JJIS KaXKJI0T0 YUTAIOLIEero 6e3
KaKHUX-JTHOO JTOTIOTHUTEIHLHBIX BOIIPOCOB K COCTABHUTENSIM OTUETA.

Kpumepuu oyenusanus

O1eHnBaIOTCS eIy IOIIMeE 3TaNbl JIAOOPATOPHON PabOTHI:
1. BeImosHeHre SKCTIEpUMEHTATLHON YacTH paOOoTHhI.
2. O6paboTKa pe3yabTaTOB U MOJArOTOBKA OTYETA O BBIIOJIHEHHOU padoTe.
3. 3ammTa pe3yJabTaThl JIA00paTOPHOU PaOOTHI.

CTyZneHT BBIMIOJIHUBIIUN U 3alIUTUBIINK BCe 1ab0OpaTOpHBIC PabOTHI MO MUCIUILIMHE MOTy4YaeT B
koHie cemectpa 21 6amn. Kaxmas mabopaTopHas paboTa B 3aBUCHMOCTH OT CTETICHH CIIOKHOCTH M
B2XHOCTH TE€MBI OlleHHUBaeTcss nHAuBUAYyanbHbIM Oamiom (K). [llkana oneHuBanus 1a0opaTOPHBIX pa-
00T ycTaHaBJIMBAeTCs B Hayalle CEMECTPa U IOBOJUTCS A0 CBEACHUS 00YyJaroIIUXCs CTYICHTOB.

Tabmuma 9. Memoouka oyenusanue blNOIHEHU SMAN08 1AO0PAMOPHOL pabomuvl

Ne PeliTuHroBbIii
Bujg srana
n/n oaJsa
1. JloTycK U BBITIOJIHEHUE YKCIIEPUMEHTAIBHON 4acTH pabOThI 03K
9
2. [IpencraBnenue oryera o Tpedyemoit popme B K cade paboThI 02K
b
3. 3amuTa paboThI 05K

[Ipumeuanue: K — xonmmuecTtBo OajIoB, OTBOJAMMOE B paMKax PEHTHHTOBOW CHUCTEMbI Ha JaHHYIO
paboTy, KOTOpOe OmpeeNsaeTcs MpenoaaBareeM B Hauane 1abopaTopHOro Kypcea.

5.4. IIpome:xxyTouHasi aTTecTanus

(Koumponupyemas komnemenyus [1K-1)

N3ydyeHne qUCHMILIMHBI 3aBEpLIACTCA YCTHBIM 3a4eToM. IIprMepHblii IepedeHb OCHOBHBIX BO-

IIPOCOB BBIHOCUMBIX Ha 9K3aMEH MPUBEACH HUXKE:

1. TlpenmeTr MUKPO3JIEKTPOHUKH, OCHOBHBIE OHATHS U omnpenenenus. Knaccuduranus UMC.

2. OO6mas kraccupuKaIysi OCHOBHBIX TUIIOB JIOTHYECKHUX AJIeMeHTOB. CpaBHUTEIbHAS XapaKTepH-
cTuka. Peannzanus 6a30BbIX JOTHUECKUX (DYHKIMH C TIOMOUIBIO TUOJHBIX KITFOYEH.

3. TlousTtue TpansucropHoro kimtoua. McnonaszoBanne MOII-TpaH3uCTOPOB Uit CO3aHUs JIOTHYe-
ckux 3nemenToB. KMOII nnBeptop.

4. TlpuHuun nelcTBUS JOTHYECKHUX AJIEMEHTOB C JJOTUKOM Ha Bxoje. OO1as CTpyKTypa JIOTHYECKUX
anemenToB TTJI, ITJI u HHXXEKIIMOHHOM JIOTUKH.

5. Ocob6ernocTH cTpyKTypsl n-p-n BIT TpanzucropoB UMC ¢ uzossnueii Ha OCHOBE n-p Mepexoia.
Bnusiaue o61ueit moanoxku Ha paboTy OunossipHsix Tpansucropos MMC.
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11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

32.
33.

34.

35.

Jusnexrpudeckas u3onsus sneMeHToB oumnosnsipasix UMC. UMC ¢ koMOMHUPOBaHHOM M30JIS1I1-
eil.

WuTerpasbHble TpaH3UCTOPHI TUIA p-n-p. OCHOBHBIE TAPAMETPBI U OCOOEHHOCTH CTPYKTYPBHI.
Mpmuoroamurrepnsie Tpanzuctopsl UMC. Ilpunuun neictsus.

NMC noBbIlIEHHOW CTENEHU UHTErpaliii. MHOTOKOJUIEKTOPHBIE TPAH3UCTOPHI.

. PaboTa TpaH3ucTopa B KIII0YEBOM pexxuMe. [IpoxoxieHne npsiMoyrojabHbIX UMITYJIbCOB UYepes3

KacKaJl Ha OCHOBE OUITOJIIPHOTO TPaH3UCTOpa

IIpuMeHeHne MoNIEeBBIX TPAH3UCTOPOB B MUKPOXJIEKTpOHUKE. BapuanTtsl koHcTpykuu M/I1I-
tpanzucropo UMC.

Vcnonb30BaHuE BHIIPSIMIISIIOIIETO KOHTAKTa METAJUI-TIOIYTIPOBOIHUK JJISl YBEIHMUYCHUS OBICTPO-
JIeHCTBUSI OUITOISIPHBIX TPAH3UCTOPOB TpaH3ucTopsl ¢ auoaom HIoTTky.

JlnoaHbIe CTPYKTYpbl B MUKPOAJIEKTpOHUKE. CpaBHUTEIbHASI XapaKTEPUCTHUKA.

Brustane mognoxxkn UMC Ha mapamMeTpbl U XapaKTepUCTUKH MHTETPATbHBIX JHOIOB U CTAOMIIH-
TPOHOB.

KoHcTpyKkTHBHBIE 0COOEHHOCTH aKTUBHBIX JIEMEHTOB MOJIYIPOBOJHUKOBBIX MUKPOCXEM Ha OCHO-
Be NoJIeBbIX TpaH3ucTopoB. KMOII cTpykTypsl.

CymHocTtb 3 dexToB kKopoTkoro kanana B M/III ctpykrypax. MexaHnu3M BIUSHUS KOPOTKOKa-
HaJIbHBIX 3()()EeKTOB Ha TOPOTOBOE HAPSIKEHUE TPAH3UCTOPOB.

BAX xapaktepuctuku MJIII TpaH3UCTOPOB C KOPOTKHUM M JUIMHHBIM KaHAJIOM. CpaBHUTEIbHBII
aHaJIn3.

OcHoBHbIe poOsIeMbl MuHHaTIOpu3auu M Tpan3ucTopoB. Beibopa maTepuaia moa3aTBopHO-
IO AU3JIEKTPUKA.

KoHcTpyKTHBHBIE 0COOEHHOCTH CYOMUKPOHHBIX TpaH3uCcTOpoB LDD CTpyKTYyphI U UX BIUSHUE HA
3¢ (eKTh KOPOTKOTO KaHama.

Cospemennbie M/IIT TpaH3uCTOPBI HA OCHOBE TEXHOJIOTUH «HAMPSHKEHHOTO» KpemHus. [Ipuniun
neiictBusi. Kpurepun Boibopa matepuaina aias GopMHUpPOBaHUs 00JacTH KaHaJIa TAKUX TPAH3UCTO-
pOB.

Crtpykrypa coBpeMeHnHbIx M/II1 TpaH3uCTOPOB, BHIMOTHEHHBIX HA OCHOBE TEXHOJIOTHH «KPEMHUI
Ha n3ossitope». [lepcnekTuBel gabHEREro ymensieHus pazmepos MJIIT tpanzucTopos.
PesuctuBHbIe 3neMeHTHI TOTYNPoBOTHUKOBEIX UMC. Tlnenounsie u auddy3uOHHBIE PE3UCTOPHI.
KoHneHcaTopbl 1 MHAYKTUBHBIE 3JIEMEHTH B MUKPO3JIEKTPOHHKE.

[TpuGopsl ¢ 3apsAA0BOIA CBA3BIO, Chepa MPUMEHEHUS U IPUHLUI 1EHCTBHA.

®u3nYeCcKre OrpaHUYCHHS] B MUKPOAJIEKTpOHUKE. DnekTpomurpanus B UMC. Biusaue mexae-
MEHTHBIX coeanHeHni Ha padoTy UMC. [ToHsTHE 3a1epKKU UMITYJIbCA.

CpaBHHTENBHAs XapaKTEPUCTUKA MOUIOKEK HA OCHOBE KpEMHUSA U apceHuaa raums. CTpyKTypa
IIOJIEBBIX TPAH3UCTOPOB C YNPABJISAIOLIMM IIEPEXOAOM METAIII-IIOTYIIPOBOAHHUK.

[IpuHIMI NEHCTBUS TPAH3UCTOPOB C YIPABJISAIOIINUM MIEPEX00M METAII-IIOIYIIPOBOIHUK.
AHanan3 CTOKOBBIX U CTOK-3aTBOPHBIX XapaKTEPUCTHK.

['eTepocTpyKTyphl HA OCHOBE apCeHUIA rajuivs. SIBIEHUS CBEPXUHKEKIIMN B I€TEPONIEPEX01ax.
IToHsiTHE NBYMEPHOTO 3JEKTPOHHOTO ra3a. IlepcrnekTuBbl MCIONb30BaHUSI HUTPUIA TAJLIHS 1S
(bopMHPOBaHUS TETEPOCTPYKTYP.

Bo3moskHocT GunonsipHoit TexHonorun B CBY nuanazone. I'eteponepexoqHpie OUNoOsipHbIE
TPAH3UCTOPBL.

Vcnonb30BaHue rereporepexoa mpu co3aanuu noyessix npudopos. HEMT Tpan3uctop Ha ocHO-
BE€ apCceHua rajljiusl.

OTtnuuuTensHble 0COOEHHOCTH CTPYKTYP nceBaoMopHbIx 1 Metamophubix HEMT Tpan3uctopos.
[Tpumenenue npe303¢dexra B paguodnekTponuke. [IpuHnun aeiicTBUs OCHOBHBIX MPUOOPOB Ibe-
302JIEKTPOHUKHU

Axycroanekrpuueckuit 3¢ dext. [Ipudopsl Ha OCHOBE MOBEPXHOCTHO-aKyCTUYECKUX BOJTH. AKY-
CTORJIEKTPUYECKUE YCUITUTEIH.

DeMeHTbl PYHKIIMOHAIBHOMN 3JIEKTPOHUKH Ha OCHOBE CBEPXITPOBOSAIINX MaTepuanoB. Craiuo-
HapHBIA U HecTaunOHapHbIN 3 dekTr /xo3edcona..
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Memoouueckue pexomenoayuu

[ToaroroBka CTyAEHTOB K 3K3aMEHY BKIIFOUAET MPOpabOTKY JIEKLIUH, B TEUECHHE CeMecTpa U He-
IIOCPEACTBEHHYIO IIOJITOTOBKY B JTHH, IIPEAIIECTBYIOIINE IK3aMEHY, BKJIIOUYasi, OATOTOBKY K KOJUIOK-
BUyMaM, TECTUPOBAHUIO, BHIMIOJIHEHUIO TAOOPATOPHBIX PabOT U X 3aILUTY.

JIJis MOATOTOBKM K OTBETaM Ha 3K3aMEHAI[MOHHBIE BOMPOCHI (OHU BBIAIOTCSA B KOHIIE CEMECT-
pa) CTYJEHT JOJKEH MCIIONIb30BaTh HE TOJBKO KypC JIEKIMI, HO 1 OCHOBHYIO U JIOIIOJHUTEIbHYIO JIH-
TepaTypy AJis BbIpaOOTKH YMEHHS 1aBaTh Pa3BEPHYThIE OTBETHI Ha MOCTaBJICHHbIE BOIIPOCHI.

B Xozme MoAroToBKM K SK3aMEHY CTYAEHTY HEOOXOIUMO OOpaliaTh BHUMAaHHE HE TOJBKO Ha
YPOBEHb 3aIIOMUHAHUS, HO U HAa CTENEHb MOHUMAHMS M3y4aeMbIX BONPOCOB. MeXaHNYECKOe 3aroMu-
HAHUE YMCIIOBBIX 3HAYEHUM XapaKTEPUCTHK MaTEpUAIOB HE PEKOMEHAYETCS, HO CTYAEHT JOJKEH OT-
YEeTJIUBO IMPEACTaBIATh cebe MOpsAI0K 3TUX BeauuuH. HemocpencTBeHHas MOArOTOBKA CTYJIEHTa K 9K-
3aMEHy JI0JDKHA B Pa3yMHBIX IIPONOPLUAX COYETaTh M 3allOMHUHAHME, U ITOHUMAaHHE IMPOrPaMMHOIO
Marepuana.

Kpumepuu oyenusanus

[To mToram sk3ameHa CTyJIEHTY, U3 MAaKCUMAJIHLHOTO KOJIMYECTBA 0aioB, KOTOpoe coctasisieT 30,

BBICTABIIACTCS:

1)ot 27 no 30 GamioB, eciu BIaACEeT MPOrPAMMHBIM MAaTEPUAJIOM IO AUCIUIUIMHE B TIOTHOM
o0BeMe; TO0CTaTOYHO TITyOOKO OCMBICTUBAET NUCIUIUIMHY, HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOMPOCHI;
yMeeT aHAIN3UPOBaTh, CPABHUBATH, KJIaCCU(PHUIIPOBATH, 00001IaTh, KOHKPETU3UPOBATH U CUCTEMATH-
3UpOBaTh U3YUYCHHBIN MaTepuall, yCTaHABIUBATh NPUYNHHO-CIECTBEHHBIE CBS3H; YETKO (POPMHUPYET
OTBETHI;

2)oT 24 1o 26 GannoB, eciau BIaJeeT MPOrPaMMHBIM MaT€pPUAIIOM TOYTH B ITOJIHOM 00beMe
(MMErOTCsI IPOOEITBI TOJTBKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pa3fieliax); CAMOCTOSATEIIFHO U OTYACTH
P HABOJSIIIMX BOMPOCAX JaeT MOJHOLIEHHBIE OTBETHI HA BOMIPOCHI; HE BCETa BhIAENsAET Hanboee
CYIIIECTBCHHBIE, HE JIOIMYCKAET BMECTE C TEM CEPhE3HBIX OIMMOOK B OTBETAX;

3)ot 15 mo 23 6annoB, eciu BIaZeeT OCHOBHBIM 00bEMOM MPOTPaMMHOTO MaTepHana mo AUCIIH-
TUTHHE; TIPOSIBIISET 3aTPYAHCHHUS B CAMOCTOSITEIBHBIX OTBETaX, ONMEPUPYET HETOYHBIMU (DOPMYITHPOB-
KaMU; B MPOLIECCE OTBETOB JOMYCKAET OMIMOKHU IO CYIIECTBY BOMPOCOB.

B cnyuasix, koryma o0ydJaronuiicss He OCBOMII 00s3aTeIbHBI MUHUMYM IIPOTPAMMHOTO MaTepHa-
Jia 10 AMCUUIUINHE, He ClIOCO0EH OTBETUThH Ha BOMPOCHI IaXKe NP AOMOIHUTEIBHBIX HABOASIIUX BO-
npocax, BeicTaBisiercs 0 6amtoB. CtyneHT, HepoOpaBmuii 36 0aUIOB B X0O/€ TEKYIIET0 U PyOS)KHOTO
KOHTPOJIS, K 9K3aMeHY He JomyckaeTcs. Huke mpuBeeHbl KPUTEPUH U MTOKA3aTeNH OLEHUBAHUS PO-
MEXXyTOYHOM aTTECTALNH.

Ta6muma 10. Kpumepuu u nokazamenu oyeHu8aHus npoMe*Cymo4Hou ammecmayuu

[lIxaia Mo TpagUITMOHHOHN MATHOAIIFHOM CHCTEME
ba3oBblii ypoBeHb IIpoaBunyTHII Bricokuit
HeynosnerBopu- YIIOBIETBOPUTENHHO /u(. ypOBEHb YpOBEHb
TebHO 3a4eT xopouio/ aud. 3a4et OTIUYHO/ TUd. 3aUeT
Ikana mo 6aIbHO-PEUTUHTOBOM CHCTEME
36 - 60 61 —80 | 81-90 91 -100

7. MeToau4eckue MaTepuaJbl, onpeae/siioniue Npoueaypbl OeHMBaHUs 3HAHUI,
YMeHHii, HABBIKOB U OIBITA JeATeJbHOCTH

Tabnuua 11. Pezynomamul oceéoenus yuebHou OUCYunIunbl, nooaexcaujue npogepke

Pe3yabTaThl 00y4eHHs OcHOBHbIE 0KA3aTeJIN OLEHKHU
(koMmeTeHIMH) pe3yJbTaToB 00y4eHHs
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Cnoco0eH NpPOBOAMTH TEXHU-
yeckoe 00CJIYyKUBAHHE PaTUO-
3JIEKTPOHHOM anmnaparypsl

3HATH:
- OCHOBHBEBIC THUIIBI KOMIIOHCHTOB BHGKTPOHHBIX Cp@I[CTB, nux
Ha3HAYCHHE, KOHCTPYKIIUH, OCHOBBI TEXHOJIOTMH U3TOTOBJIC-

(TIK-1):

v

v' TIK-1.1. Ananusupyer me-
TOJBI TEXHUYECKOT0 obecre-
YEHHS SKCIUTyaTaI[Md Paio-
AIIEKTPOHHOM ammapaTypsl.

v TIK-1.2. Ilpemsaraer cro-
COOBI MOHTa)KA PAANOIIICK-
TPOHHOM arapaTypsl.

HUS$, SKCIUTyaTalluOHHbIE XapakTepucTuku(31);
—MIPUHLIUIBI, METOJIbl U CPEACTBA BBIIIOJHEHUS PACUETOB U
BBIYMCIIMTEIBHBIX pacoT(32);

YMmeTh:
- HpHMeHHTB HOHy‘IeHHBIC 3HAHUA O CBOfICTBaX MaTepI/IaJIOB
MIPH PEIISHUH 3a]1a4 TPOCKTHUPOBAHUS, TEXHOJIOTHH M IKC-
HHyaTaI_[I/II/I PI3I[CJIPII>1 nu yCTpOfICTB paI[I/IOTeXHI/I‘-IGCKI/IX CUC-
teM(Y1);

Baagers:
- METO/IaMHU JKCIIEPUMEHTAIBHOIO UCCIIEI0BAaHU
OCHOBHBIX CBOIIcTB MaTepuanoB(B1);

- METOJIaMU IKCIIEPUMEHTAJIbHbBIX UCCIIEI0BAaHUI
[apaMeTPOB U XapaKTEPUCTUK MACCUBHBIX KOMIIOHEHTOB
3NEKTPOHHBIX cpencTB(B2);

Tabmuma 12. Omanwvl popmuposanus komnemenyuu U UCHONb3YEMblE CPEOCNEA OYECHUBAHUS

CocTaB JIeMeHTBI KOMIIEeTeHIIUH
Conepxante 31, 32, 33, 34 V1, V2, V3 Bl1, B2, B3, B4
ITaNnoB
Buabi 1.JIexuun 1.JTaboparopusbie padotsl | 1.JIabopaTopHbIe pabOTHI
3aHATHH 2.Koncynpranuu 2.CamocrositenbHas pa- | 2. CaMocrosiTenbHas pa-
3. CamocrosTenbHas pa- | 6ora 6ota
6ota
CpeacrBa 1. Ilocewenue 3anamuu | 1. [Jlonyck u | 1.3awuma pezyromamos
ounenuBanms | (cm., pasn.S, Ta6m. 6). 8bINOJIHEHUE nabopamopHou pabo-

2.Konnoxeuym
(cwm., pasn.5, Ta6n.7)
3. Tecmuposanue

nabopamopHou pabomol
(cm., pasn.5, Ta6:1.9)

2. Obpabomka pe3yno-
mamoe u no020MmoeKa

moi(cM., paszn.S, Tabn.9)
2. Tecmuposarnue(cM.,
pazn.5, Ta6mn.8)

18




(cm., pasn.5, Ta6:a.8)
4.9x3ameH
(cm., pasn.5, Ta6a.10)

omuema o 8blNOJHEHHOL
pabome. (cM., pa3a.5,
Ta61.9)

3. Tecmuposanue(cm.,
pasn.5, Ta6mn.8)

4. Konnoxeuym(cM.,
pasn.5, Tab6n.7)

5. 3auem(cm., pa3n.s,

3. Konnoxsuym(cM.,
pas3n.5, Tabn.7)

4. Dxzamen(cM., pasn.s,
Ta611.10)

Ta61.10)

YpoBeHb c(HhOPMUPOBAHHOCTH SJIEMEHTOB KOMIETCHIINN B paMKaxX U3Y4YeHHs TaHHOM TUCITUILIU-
HBI BKITIOYAET YETHIPE YPOBHS:
® HUBKULL YDOBEHb(OYEHKA «HEYO0BIEeMBOPUMENbHOY) XaPAKTEPU3YETCs INOO OTCYCTBUEM,
1100 YaCTUYHON CPOPMUPOBAHHOCTHIO 3JIEMEHTOB KOMITETEHIIHIA;

® 030860l YPOBeHb (OYeHKA «VO0BIeMBOPUMENbHO») SIBISETCS 00s13aTENBHBIM JIJIS1 BCEX
00yJaromuxcs Mo 3aBepIICHNH OCBOCHUS TUCIIMIUIMHEL, B IIEJIOM 3JIEMEHTHI KOMIETESHITUI

c(hOpMHUPOBAHBI;

® NPOOBUHYMBILL YPOBEHb (OYEeHKA «XOPOUui0») XapaKTepru3yeTcs MPEBhIIIEHHEM MUHUMAIIb-
HBIX XapaKTEePUCTUK C(POPMHUPOBAHHOCTH KOMIIETEHLIUHU O 3aBEPLICHUH OCBOCHHMSI TUCIUII-

JIUHEL;

® 8bICOKULL YPOBEHb (OYEeHKA «OMIUYHOY) XapAKTEPU3yeTCd MaKCHMAalbHO BO3MOYKHOM BbI-
PaXKEHHOCTHIO KOMIIETEHIIMU U SIBJISIETCS BaXKHBIM Ka4ECTBEHHBIM OPUEHTUPOM ISl CaMO-
COBEPLICHCTBOBAHUS.

Hwxe B Tabnuiie 13 mpuBeneHsl 001IMe XapaKTEPUCTUKU U KPUTEPUU OLICHUBAHUS YPOBHS OC-
BOCHMS 3JIEMEHTOB KOMIIETEHIIMN 3aKPETJICHHBIMU 32 JUCLUITIINHOM.

Tabmuma 13. Obwue xapakmepucmuxu noxazameneu u Kpumepues oYeHuU8aHus
KOMRemeHyuu no manam

IToxa3zaTenn 3HaTh YMmernb Baagern
U KpUTEpHH
«OTIUYHO» OO6magaer (dakTude- | YMeeT nmpuMeHATh mo- | Biameer TexHOIOTHS-

(BBICOKHI1 YPOBEHb)

CKMMU HW TCOPCTUUC-
CKAMHU 3HaHMSIMH B
npeAesax Hu3y4aeMou
00J1acTH ¢ MOHUMAaHU-
€M I'paHul] IPUMCHHU-
MOCTH.

J'IyquHBIe 3HAHUA I
pELICHHUS TPOM3BOJCT-
BCHHBIX U HCCJICIOBA-
TENBCKH 3a7a4 B H3Y-
yaeMoi 001acTi

MU B U3y4aeMoMu Ipen-
METHOH o0jlacTd |
MMEET HAaBBIKM HX CO-
BEPIIICHCTBOBAHUSI.

«XopouIo»
(MpoABMHYTHII
YPOBEHb)

3Haet (akThl, NIpUH-
LUIIBI, TPOIECCHI, 00-
IM€ TIOHATHS U KaTe-
TOpHH B TIpejiesax
n3y4aeMoi o0nactu

Ob6nagaer auamna3oHOM
NPaKTHYECKHX  yMe-
HUM, TpeOyeMbIX s
peleHus mnpogeccuo-
HaJIbHBIX 3a/1a4

Ananitupyer cBoe Io-
BEJICHUE K 00CTOs-
TCJIIBCTBaAM B peHICHI/II/I
3aj1a4 B M3y4aeMoi
o0iractu

«Y 1OBJIETBOPUTEIBHO
(moporoBblii ypoBeHb)

Oo6azaer 6a30BBIMU
0oOLIMMHU 3HAHUSIMU B
U3y4aeMoun 00JIacTH

OO6nagaeT OCHOBHBIMU
YMEHUSAMH, TpeOye-
MBIMH JJISI BBITIOJTHE-
HUA HECJIOKHBIX 3a1a4
B M3y4aeMo# 00JacTu

CnocoOeH BBINOJIHITh
paboThl B 3y4aeMoit

00J1aCTH 10T KOHTPO-
JIEM .

«HeynoBneTBOpUTEIBLHO»
(Hu3kmuii ypoBeHb)

OTpBIBOYHBIC 3HAHUS,
IyTaeT OCHOBHBIE T1O-
HATHUS U KaTeTOpUU B

n3y4aeMoi o01acTu.

YMeHUs He TO3BOJISIOT
BBITIOJIHUT HECJIOKHEIE
3a/1a4M B U3y4aeMoi
00J1aCTH, COBEpIIACT

UcnsbiThIBaET TPYIHO-
CTH IIPU PELLIEHUU 3a-
Jla4d B U3y4aemMoi 00-
JIACTHU JAAXKE MOJ PYKO-
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| | omm6Ky. BOJICTBOM

8. YueOHO-MeTOAMYECKOE 00ecieueHne JUCIMIIINHBI

Ocnosnasn r1umepamypa
1.Crenanenko U. I1. OcHoBbl MUKpoanekTpoHUKH. - M. : CoBerckoe paauo, 1980. - 424¢.(163k3, no-
nounbIi uAeKe 6@2.13(075.3)).
2.I'yproB B.A. TBeprorenbHas 3JeKTPOHUKA : yued. mocobue ais By30B. — M.: Texnocdepa, 2005. —
407 c.(15 2k3., mosounslit HoMep 531.91(075.3))
3. Marepuansl 3EKTPOHHBIX CPEICTB [ DIEKTPOHHEIN pecypc] : yuebnoe nocoodue / FO. A. Naruun, B.
JI. Tkamuy, I1. A. Kamaes [u 1p.]. — DnextpoH. TekcroBbie ganHbie. — CII0. : YauBepcuter UTMO,
2010. — 112 ¢. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/67263.html
4. Epumor UN.E., Kossips W.A., 'opObynoB FO.U. Mukposnekrponuka.- M.: Beicias mikona. 1987.-
416 c.

Llononnumenvnasn numepamypa

1. Konenos JI.A. TexHonorusi ¥ KOHCTpPYUPOBAHUE MUKPOCXEM, MUKPOIIPOLIECCOPOB U MUKPOCOOPOK.-
M.: Panuo u cBs3b. 1989.- 421

2. Xoposur I1., Xwmn V. UckyccTBo cxemoTexHuku: B 3 - x tomax: T.1,2,3. Ilep. c anri. — M.: 5
Mup,1983. — 367 c.

3.UrymuoB, B.H. ®usnueckre 0CHOBBI MUKPOAJICKTPOHUKH : yueOHoe rnmocodue / B.H. Urymuos. - M. ;
bepnun : lupexr-Menua, 2014. - 358 c. : wi., Tab:1. - bubnumorp.: ¢. 345-346. - ISBN 978-5-4475-
3300-7 ; Toxe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271708
(05.10.2016).

Hnmepnem - pecypcul

1. http://lib.kbsu.ru/ - bubnuorexa KbI'Y.

2. http://www.garant.ru/ - CnpaBouHas rpaBoBas cuctema «I[ apanr».

3. http://www.consultant.ru/ -CnpaBounas mpaBoBas cucrema «Koncymnbprantlmrocy.

4. http://www.studmedlib.ru - O9bC «KoHcynbTaHT cTyAcHTa»

5. DneKTpoHHBIE BEPCUH XypHaNIoB: “@u3mnka TBepaoro tena”’, “YKypHan TexHuueckou puzuku”,
“IInucbMa B )KypHaJI TEXHUYECKON (HU3UKK”’, “DPU3HKA U TEXHUKA MOJTYITPOBOHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTHKEHHSIX B 00JACTH MUKPO- U HAHOTEXHOJIOTHH.

9. IlporpamMHoOe o0ecriedyeHue COBPEMEHHBIX
HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI

1. CTyIeHTbI UMEIOT IOCTYTI K €JMHOMY 00pa3oBaTeIbHOMY MOPTAIy, TJI€ MOTYT B OTKPBITOM JJOCTYIIE
HOJIB30BAThCS pecypcamMu y4eOHO-METOANYECKON JIUTepaTyphl, SIBISIOIUMHUCS pa3paboTKaMu Bexy-
mux BY30B Poccuun.

2. JInst peHTHHTOBOTO KOHTPOJISI UCTIONIB3YETCsl CUCTEMa KOMITBIOTEPHOT'O TECTUPOBAaHUS Ha 6ase mpo-
rpamMMHOTO obecrieuenust Moodle.

3. IIpu BeITOTHEHUH JTA0OPATOPHOTO MPAKTHKYMa CTYACHTHI B 0053aTEIILHOM MOPSIIKE IIPOBOIAT 00-
paboTKy SKCIIEPHUMEHTAIBHBIX JJAHHBIX C IPUMEHEHUEM MTPOrpaMMHBIX akeToB Microsoft Exell,
MathCad..

4. B paMkax obecrieueHus] IPUMEHEHHUS] KOMITBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTEIbHOM MPOIIECcCe
MMEIOTCSI CHEMATN3UPOBAHHBIC KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM IPOrPaMMHBIM 00eCTIeYeHH-
€M U UMEIOIIUM BbIX0/ B IHTEpHET.

10. MaTepuanbHO-TeXHHYeCKoOe o0ecniedeHne padoTbl

MatepuanbHO-TEXHUYECKYIO 0a3y AJis NPOBEACHUS 3aHATHH 110 IUCLHUIUIMHE COCTABIISAIOT:
®  CreluaTM3UpOBaHHAs ayIUTOPHS, UCIIONb3yeMasi IPU POBEICHUH 3aHATHUH JIEKLIMOHHOTO
trma Ne238, pacnionoxkennas o agpecy: 360004, Kabapauno-bankapckas peciyOmka, T.
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Hanbuuk, yn. Yepnbimesckoro, 175, yueOnblii kopryc yHuBepcurera Ned (OM®), ocha-
IIEHHAs MyJIbTUMEANMHBIM [IPOEKTOPOM M KOMILIEKTOM alllaparypsl, MO3BOJISIOLIEH JIEMOH-
CTPUPOBATH TEKCTOBBIE M rpahyecKue MaTepuabl;

e pabouee MEeCTO MPEeToIaBaTels;

e pabouue MecTa CTY/ICHTOB;

e MenoBas JJo0cKa.

MypTuMenniiHas Ipe3eHTALWs, COPOBOKAAIOILAs JIEKIHIO, TIO3BOJISIET NIPETIOAABATENIO aKLIEHTH-
pOBaTh BHUMaHHUE CTYJICHUYECKON ayTMTOPUHU Ha KITFOYEBBIX BOMPOCAX JIEKIHH.

JucuuruinHa obecrieueHa:

® TECTOBBIM MaTepHallaMH B AJIEKTPOHHOM oOyuatorei cucteme «Moodley (OTKpBITHIN yHU-
BEPCHTET),

®  KHIDKHBIM ()OHJIOM OMOIHOTEKY;

®  3JIEKTPOHHBIMU BEPCHSAMMU JIEKIHHN U

y4ueOHMKOB. JluciuminHa odbecneueHa:

® TECTOBBIM MaTepHallaMH B JIEKTPOHHOU oOydaromieit cucreme «Moodle» (OTKpsITHIH
YHUBEPCUTET);

® KHIKHBIM (DOHIOM OHOIHOTEKH;

® 3JIEKTPOHHBIMU BEPCUSMHU JIEKLIUI U yUeOHUKOB.

JlaGopaTopHble 3aHATUS MO AUCUUIUIMHE MPOBOAATCSA B Jabopatopun «MaTtepualibl U KOMIIO-
HEHTbl TBEPJOTEJILHOW 3JeKTPOHUKM» U «TexHomorus (QpyHKIMOHAIBHBIX MaTEpUAIOB U CTPYKTYP
AJIEKTPOHHUKIY, OCHAILIEHHOH CIEAYIOMNUM 000pYJOBAHUEM U U3MEPUTENFHON TEXHUKOM:

1. JTaGopaTopHBIil CTEH/T 0 NU3YUYEHUIO TEPMOIICKTPUUECKHUX SBICHHM.

2. YcraHOBKA MarHeTpOHHOTO PacIbLICHHs] MaTEPHAIOB

3. YcraHOBKA BaKyyM-TEpPMUUYECKOT0 HAIbIJICHNS! TOHKUX MJIEHOK

3. YcTaHoBKa 151 U3MEPEHUS yAE€IbHOTO CONPOTUBIIEHUSI TOHKUX IJIEHOK.

4. JJabopaTOpHBIN CTEH] U3YYCHHUS MAarHUTHBIX CBOHCTB.

5. JJabopaTopHBIi CTEH/I [0 U3MEPEHUIO YIEIBHOTO COTIPOTUBIIEHUS METOJIOM 4-X 30H/IOB.

6. JIaBopaTopHbIil CTEH/ 0 U3MEPEHUIO BOJBTAMIIEPHBIX XapAKTEPUCTUK MOIYIIPOBOIHUKO-
BBIX JIEMEHTOB.

7. JJabopaTopHBIH CTEH/ TIO ANEKTPOXUMUUYECKOMY aHOIUPOBAHUIO.

8. JlabopaTopHBIi CTEHJ U3MEPEHHUsI TapaMEeTPOB MOIYIIPOBOIHUKOBBIX MaTEPUAIIOB 110 PElIaK-
caruu (POTOPOBOAMMOCTH.

9. N3mepuTens XapaKTepUCTUK MOTYITPOBOIHUKOBBIX TPpUOOpoB JI2-56;

10. OnTruyeckuit Mukpockon Beicokoro pazpemenuss LATIMET-20.

11. YcraHOBKa KOHTaKTHOM CBApKH.

12. JIabopatopusiii crenn uzmeperus 3/1C Xomna.

13. IludpoBbie BOIBTMETPBI, aMIIEPMETPBI, MOCTHI IIOCTOSTHHOT'O M [IEPEMEHHOI0 TOKa, reHepa-
TOPBI, OCHIILIOrpadbl, HCTOYHUKH MUTAHUS, MYJIBTUMETPHI U JP.

14. IIK-4 mr.

15. HoytOyxk- 1 .

16. Ontuyeckuit Mukpockon MBC-1.

17. Crena u1st U3SMEPEHUS CTATUUECKUX MAPAMETPOB UHTETPAIIBHBIX CXEM.

18. Crena Ui u3MepeHus TMHAMUYECKMX IIapaMeTPOB MHTErPAIbHBIX CXEM.

CryneHTsl UMEIOT OCTyT yepe3 VIHTepHeT AOCTYI K 3JIeKTpOoHHOM oOydaroreit cucteme «Moodle»
(OTKpBITBII YHUBEPCUTET), KOTOpAst IO3BOJISIET Pa3MeELATh IEKTPOHHbIE yUeOHbIE KYpChl B CBOOOJHOM JI0-
CTyIIE JUIsl CTYJICHTOB YHUBEPCUTETA.

[Tpu npoBeneHNM 3aHATUH JIEKIUOHHOIO THIIa, CEMUHAPCKUX 3aHATUI HCIIOIb3YOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000HO PACnPOCHMPAHAEMbLE NPOZPAMMDbL:

e Microsoft Office mumensust: Jlorosop Nel35 or 22.05.2018, moroop Ne 1-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, moro-
Bop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot
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25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, ceptudu-
kat ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007;
e apxuBarop 7z, Adobe Acrobat Reader nuieH3us: npenocTaBisercsi OECIIATHO HA YCIIOBUSX
o anpecy https://www.adobe.com/ru/legal/terms.html;
e Morzilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome smiieH3usi: peoCTaBIIsieTCst
OecrIaTHO Ha YCJIOBHUSX JIMIIEH3MOHHBIX COTJIALIEHHI Ha MPOrpaMMHOE 0OecriedeHre ¢ OT-
KPBITHIM UCXOHBIM KOJIOM T10 azpecy https://code.google.com/intl/ru/chromium/terms.html.
JInst CTyZIeHTOB C OrpaHMYeHHBIMU BOSMOMKHOCTSIMU 3/I0POBBSI CO3/IaHbI CIICHANIBHBIE YCIIOBUS IS
nonry4eHusi oOpazoBanus. CrelMain3upoBaHHOE TIOMENICHNE ISl WHBAIHMIOB PACIIOIOKEHO IO ajIpecy:
360004, KaGapmuHo-bankapckast pecityonuka, r. Hambumk, yi. YUepHbimeBckoro, 173, riaBHbIA yueOHBIH
KOpITyC YHUBEpcUTeTa, aynutopus Nel45.
B nensix 1oCTYHMHOCTH MOTy4YeHHs! BBICIIEro 00pa3oBaHus 10 00pa3oBaTeIbHbIM MPOrpaMMaM HMHBa-
JIMIaMH | JIAIIAMA C OTPAaHHYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI YHUBEPCHTETOM 00ECTICUNBACTCSL:

® aJbTEpPHATUBHOM Bepcuel odulmanbHoro caifta B cetu «MHTepHe™ U1 ClIabOBUIAILINX;

® IPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO 00YJaArOIIEMYCsl HEOOXOIMMYIO TTOMOIITb;

e Ul MHBAJIWAOB U JIML[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBbSl IO CIIyXy — JyOJIMpOBaHHE
BCIIyX CHPaBOYHOM HMH(GOPMAIMK O PACIHMCAHWU YYEOHBIX 3aHATHIA; OOCCIICUCHHE HAUICKAIIUMU
3BYKOBBI- MU CPeJICTBAMH BOCIIPOM3BEICHHS UH(OPMALIUH;

® ISl MHBAJIW/IOB U JIUI] C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI, IMEIOIINX HAPYIICHHUS OTIOPHO-
JIBUTATEIILHOTO arapara, CO3IaHbl MaTepHATbHO-TEXHIYECKUE YCIIOBUSI 00SCTICUMBAIOIINE BO3MOXK-
HOCTb OECIIPETIITCTBEHHOTO JIOCTYIa 00YYAaIOIIMXCsl B y4eOHbIE MTOMEILeHHs1, 00bEKTY MUTAHUs, Tya-
JICTHBIE ¥ IPyTHE TIOMEICHNS] YHUBEPCUTETA, a TAKXKe MPeObIBaHUS B YKA3aHHBIX MOMEIICHUSX (Ha-
JIMYME PACHIMPEHHBIX IBEPHBIX POEMOB, MOPYYHEN U IPYTUX HPUCTIOCOOICHHI).
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Jluct uamMeHeHuit (IONOJTHEHUMN)
B paboueii mporpamme AUCITUIUTHHBI (MOTYJIs)
b1.B.01.03 «MuKpOIIEKTPOHUKA»

11.03.04 — Dy1IeKTPOHUKA M HAHOJIEKTPOHMKA Ha 202 -202_ y4eOHBbIi roa

o/

Onement (myHkt)PIIT

[lepeueHb BHOCUMBIX
M3MEHEHU! (JIOMOoTHEeHNI)

IIpumeyanue

Obcyoicoena u pekomeH008ana Ha 3acedanuu Kagheopvl

QJICKTPOHUKH U I/IH!hO[!Ma!!I/IOHHBIX TGXHOJ’IOFI/II\/’I,

IpoToKoJ Ne OT « »202 T

3aBenywmmii kadeapoi

/ P.III. Temes /

MOAINCH pacmnd}pOBKa oA CHu Jara
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