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Pabouas nporpamMMa auciumiinHel: MukpodaekTponuka /coct. ['aes /I.C. — Hanpuuk: KBI'Y,
2021-2lc.

PaGouas nporpamma AMCHUIUIMHBI IpeHA3HAUYEHA IS CTYIE€HTOB OYHON (hOpMbI 00yUEHHS
HaIpaBJIEHUs IOArOTOBKY 1O HanpasyieHUto noarotoBku 11.03.03 — KoHcTpynpoBaHue 1 TEXHOIOT U
AJIEKTPOHHBIX CPEACTB, 5 ceMecTpa, 3 Kypca.

Pabouass mporpamma AMCHUIUIMHBI COCTaBJICHA C y4eTOM (heJepallbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHJIApTa BBHICHIETO OOpa3oBaHWs MO HampabieHuio moarotoBku 11.03.03 —
KoHcTpynpoBaHue M TEXHOJIOTHS 3JIEKTPOHHBIX CPEICTB YTBEPXKIECHHOIO NMpUKa3oM MUHHCTEpPCTBA
oOpa3oBanus 1 Hayku Poccuiickoit @eneparun ot 19 centsaops 2017 3a Ne 928.
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1. He.l'll/l H 321241 OCBOCHHSA NTUCHUIIJIUHBI

Leap u3yyeHHus1 AUCHMILUIMHBI — [TOJIFOTOBKA OAaKallaBpOB B 00JIACTH W3JIE€IUH MHTETpaIbHOMN
AJIEKTPOHHUKH, 3HaHUE KOTOPBIX HEOOXOAUMO MPU KOHCTPYHUPOBAHMH, MPOU3BOACTBE M KCILUTyaTallul
MUKPO3JIEKTPOHHOMN ammaparypsl.

3agayu AMCHMIIMHBL:

- 03HAaKOMJIEHHE CTYJIEHTOB C MPEICTaBICHUSIMH 00 YPOBHE COBPEMEHHOM MUKPO3JIEKTPOHUKH, €€ Me-
TOJIaX, CpPeACTBaX, NpolIeMax U NepCreKTHBAX;

- 03HAaKOMJICHHE CTYJIEHTOB C OCHOBHBIMH NMPUHIMIIAMH PaOOThl aKTUBHBIX U MACCUBHBIX

AJIEMEHTOB UHTEIPAJIbHBIX CXEM;

- U3y4YEeHHE OOIMX MPUHIUIIOB paboThl HUGPOBHIX U aHATIOTOBBIX HHTETPAJIbHBIX CXEM;

- IPUMEHATH METO/BI PACUETA NTAPAMETPOB U XapaKTEPUCTHK, MOJEIUPOBAHMSI U ITPOEKTHPOBA-
HUS IPUOOPOB U YCTPONCTB MUKPOAJIEKTPOHUKH.

W3ydenune TUCIMIUIMHBI HAIIPABJICHO HA MOJATOTOBKY CIIEI[HATMCTOB, CIIOCOOHBIX pelIaTh Mpo-
OJ1eMbl, BO3HUKAIOIIME IPU IKCIUTyaTalluu U3AETUi JIEKTPOHHON TEXHUKHU C Y4eTOM 00JacTH, TUIIOB
¥ 337124 Po(heCCHOHABHON JAEATEIbHOCTH B COOTBETCTBHH € MPO(PECCHOHANBHBIMU CTaHapTaMHU:

— 06.005 «Criermanuct 1o 3KCIUTyaTallii pajilodJeKTPOHHBIX CPEJICTB (MHKEHEP-2JIEKTPOHUK),
YTBEp:KJICHHbIH NpuKkazoM MUHHCTEPCTBA Tpyda U colmanbHOU 3amuTel Poccuiickoit denepa-
iy oT 31 mrons 2019 roxga N 540n (3apeructpuposan B Muntocte P® 28 asrycra 2019 rona,
peructpannoHHbI N 55756).

— 40.058 «MHxeHep - TEXHOJIOr MO MPOU3BOJACTBY M3AEIUN MUKPOAJIEKTPOHUKW», YTBEPKICH-
HbI npukazoM MuHHCTEpCTBAa Tpylda M conManbHOM 3amuTel Poccmiickoit denepanum ot
03.07.2019 r. Ne 480 (3apeructpupoBad MunroctoMm Poccun 29.07.2019 1. Ne 55439).

2. Mecto aucnuniaunbl B crpykrype OIIOII BO

JucuumuinHa « MUKpORJIEKTPOHMKA BKJIIOUEHA BapUaTUBHYIO 4acTh O6J0ka b1.B.03 yueOHoro
IUIaHa MOArOTOBKU OakanaBpoB no HampasyieHuio BO 11.03.03 KoHncTpyupoBaHue U TEXHOJIOTHUS dJIEK-
TPOHHBIX CPeACTB Mo Mpodmio" KoHcTpyrpoBaHUe U TEXHOIOTHUS PaJAHO3JIEKTPOHHBIX CPEACTB .

[IpenogaBanue AUCHUIUIMHBI Oa3upyeTcsi Ha 3HAHUSAX, IOJYYEHHBIX IPU H3YyYEHUHU IHC-
murumH(Moynieit): "Marematuka', "®usnka (obmas)", " Xumus'".

OcBoeHne y4eOHOW TUCIUTUIMHBI (MOIYJISI) MUKPOAJICKTPOHUKA, HEOOXOIUMO JUIsl TIOCTEy-
IOLETO M3Y4YEHMs] TUCHUIUIMH «MHTerpaibHble yCTpOMCTBA AJIEKTPOHHBIX CPEICTBY», «DJIEMEHTHAas
6a3a POC», BbINOIHEHHSI BBITYCKHON KBaJIU(UKAMOHHON pabOThl U MPUOOPETEHUs 3HAaHUHM, YMEHHM
U HaBBIKOB, KOTOpbIE TO3BOJIAT OOYyYaroIEeMyCs YacTHMYHO HPOJIEMOHCTPUPOBATH CIEIYIOIIHE
000061eHHbIe TpyAoBble PyHKIMH (OTD):

—  JkcmiayaTtanus pajauodJIeKTPOHHOH ammapartypsl (npodeccronanbHbiii ctangapt 06.005

«CHenuanucT Mo SKCIUTyaTallud paJuoIEKTPOHHBIX CPEJICTB (MHXKEHEP-AJIEKTPOHUK)», KOJ

B, ypoBens kBanudukanuu -5);

— Pa3pa0oTka eIMHUYHBIX TEXHOJOTMYECKHX MPOLECCOB M PEKOMEHAAMN N0 YCTPAHEHHUIO

U npeaynpexaeHU0 Opaka B NPOM3BOJACTBe M3JeJUH  MHUKPOIJIEKTPOHMKHU

(mpodeccronaneubiii ctangapt 40.058 «MHxkeHep - TEXHOJIOT MO TMPOU3BOJACTBY H3AEIHNA

MUKPO3JIEKTPOHUKNY», KOJI B, ypoBeHb kBanndukanuu -6).

3. TpeGoBaHus K pe3yabTATAM OCBOCHUS] JUCHHUIIMHBI

[Ipouecc wW3ydyeHHs AMCUMIUIMHBI HaIpaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOLINX
koMmretreHnit B coorBerctBur ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBJI€HUIO MOATOTOBKHU:
npodeccuoHanbHbIX komnerenuuii (I1K):

v" CniocoGen npoBOaUTh TEXHHYECKOE 00CTY;KABAHME PAXHOYIEKTPOHHON anmapaTtypsl (ITK-1)
(mpodeccuonanpubiii  crangapt 06.005 CroenmamucT TO AKCIUTyaTalldd  PaguodJIeKTPOHHBIX
cpeacTB (MHXKEHEep —3JIEKTPOHHK), TPyaoBas pyHkuus B/01.5 - Texuuueckoe oOcayKkuBaHue
PAAN03JIEKTPOHHOM anmaparypsl).



v

Crnoco0eH MpoBOANTL AHAIU3 NPUYHMH Opaka NPH M3rOTOBJICHHMHM H3/1eJIHH MHKPOIJIEeK-
TPOHHUKH U JAaBaTh PEKOMEHIALUMHU 10 MX ycTpaHeHu1o U npeaynpexaenuro (IIK-3) (mpo-
¢deccuonanbubiil ctannapt 40.058 VHxeHep-TeXHOIOT 10 MPOU3BOICTBY U3CIUI MUKPOAIIEK-
TPOHUKH, TPyaoBasi pyHkuusi B/01.6 - Ananu3 npuuuH Opaka Npu U3roTOBJIEHUU U31eJIuil
MHMKPOJJIEKTPOHUKH U Pa3padoTKa peKOMeHAAlMi N0 MX YCTPAHEHHI0O M Npeaynpexie-
HHUI0).

KOI[ U HAUMCHOBAHUEC HHIAUKATOPA JOCTUKCHUA KOMIIETCHIIMN

v

v
v

[1K-1.1. AHanu3upyeT METOIbl TEXHUUECKOTO 00ECTIeUCHUS IKCILTyaTallii PaIn0dJICKTPOHHOMN
anmnaparyphl.

[1K-1.2. I[Ipemmaraer crmocoObl MOHTa)Ka PAJAMOAICKTPOHHOMN amnmapaTyphl.

[1K-1.3. Ucnons3yeT cpencTBa U3MepEHust JUisl KOHTPOJISI TEXHUYECKOTO COCTOSTHUSL PaJHO3JIeK-
TPOHHOU armapaTypsl.

[1K-3.1 BeisBisier TexHonoruueckue (pakTopsl BbI3bIBAIOIINE MTOTPEIIHOCTH U3TOTOBJICHUS U3-
JIeIIUI MUKPODJIEKTPOHUKH.

[1K-3.2. [laeT mpenmokeHust o JTUKBUAAINH Opaka B MPOU3BOJICTBE U3ACIIUNA MHUKPOIJICK-
TPOHHUKHU.

I1K-3.3. [Ipennaraet BHECEHUE U3MEHEHUH B TEXIIPOLECC.

B PE3YIbTAaTE OCBOCHUA TUCHUILIMHBI CTYACHT JOJIXKCH:

3HATh:

KJIacCU(UKALMIO0, HOMEHKJIATYpy, OCHOBHbIE JKCILTyaTallMOHHbIE XapaKTEPUCTUKU U 00JIaCTH
IIPAKTUYECKOr0 IPUMEHEHHUs] COBPEMEHHBIX U3EINI UHTETPAIIbHON DJIEKTPOHUKY,

0a30Bble MPUHIUITBI KOHCTPYUPOBAHUS U3EIUNA MUKPOIJIEKTPOHUKH;

NEPCHEKTUBBI ¥ TEHACHIIUH Pa3BUTHS SJIEMEHTHOM 0a3bl MUKPO- U HAHORJIEKTPOHHKH;

0a30Bbl€ POIECCHl U TEXHOJIOTUU U3TOTOBJICHUS HHTETPAJIbHBIX CXEM;

OCHOBBI MOJICTTUPOBAHHUS IIEMEHTHOM 0a3bl MUKPOAJIEKTPOHHUKH.

YMmerh:

JienaTth 00OCHOBAHHBIN BHIOOP M3JENHS MHTETPATBLHON 3JIEKTPOHUKH I KOHKPETHOTO TpUMe-
HEHUS C YIETOM CBOMCTB, SKCILTYyaTAIMOHHBIX XapaKTePUCTHK U BIIMSHUS HA WX BHEITHUX (hak-
TOPOB;

CaMOCTOSITENILHO OCYIIECTBIIATh MOUCK, XpaHEHHE, 00pabOTKy U aHanu3 MHGOpPMalLlUU U3 pa3-
JUYHBIX UCTOYHUKOB M 0a3 TaHHBIX M0 XapaKTEPUCTUKAM M TEXHOJIOTUSM H3TOTOBIICHUS U3JIC-
T MHTErpajJbHOM JIEKTPOHUKH , IPEJICTABIIATH €€ B TpedyeMoM ¢opMaTe C UCIOIb30BaHHEM
UH(GOPMAIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH.

Baagers:

uHpOpMaIeit 0 COBPEMEHHBIX TCHICHITUS PA3BUTHS MHUKPOIJIEKTPOHHKH;

nH(popMaIen 0 MyTAX MOBBIMICHUS CTETICHH UHTETPAIMH U 00 UCIIOJIb30BAaHUN HOBBIX (DHU3H-
YECKUX MPUHUMUIIOB B MUKPOIJIEKTPOHHKE;
MEPBUYHBIMU HABBIKAMH MPOCKTUPOBAHMS U COCTABIICHHS TEXHOJIOTUYECKUX MapIIPYTOB
W3TOTOBJICHHS U3JIEJIUA MUKPOIJIEKTPOHUKY;

HaBBIKaMH 3KCIIEPUMEHTAJILHOIO OMPEICICHUS] OCHOBHBIX MTapaMETPOB MATEPHAIIOB 3JIEKTPOH-

HOM TEXHUKH.

4. CopepskaHue U CTPYKTYPa AMCUMILIMHBI
4.1. Conep:xanue pa3ies10B IMCUUILINHBI

B tabnune 1 mpuBoauTCS OmMcaHUE Coep KaHMs AUCIIUIUIMHBI, CTPYKTYPHUPOBAHHOE T10 pa3e-

JaM, C yKa3aHUeM M0 KaKIOMY pa3zieny GOpMbl TEKYIIEro KOHTPOJIS: 3aluTa J1a0opaTopHOi paboThI
(JIP), xomnoksuym (K), rectupoBanue (T).



Tabmuma 1. Coodeporcanue pazoenos oucyuniunsl

II0JIy4Y€HHUE JIETUPOBAHHBIX CJIOEB. MeTOAbI N30JIALUN
JJIEMEHTOB, CIOCOOBI MX KOMMYTAlUU. ODJEMEHTbI
ounonsipupix  UMC. OcoOGeHHOCTH CTPYKTYpbl H
TOIOJIOTHUH TPAH3UCTOPOB B MHTETPATIbHOM HCIIOJIHE-
HUU: 3UTAKCUAIbHO-IUIAHAPHBIA M H30IUIAHAPHBIM.
MHOro3MUTTEPHBIA U MHOTOKOJUIEKTOPHBIN TpaH3U-
CTOpBI. /JIMOAHOE BKIHOYEHUE TPAH3UCTOPHBIX CTPYK-
Typ. Pe3uctopsl W KOHIEHCATOPHI OHUIOJISIPHBIX
NMC. CoennHUTENBHBIE METANINYECKUE AIIEMEHTHI,
mud¢y3uonnsie muHbl. dnemenTsl MIT UMC. Oco-
6enHoctu uHTerpanbHeix M/ Tpansucropos. TpaH-
3UCTOPBIC CaMOCOBMeEINICHHbIMU 3aTtBOopamu. M/III
KOHJICHCATOPbl M PE3UCTUBHBIE DJIEMEHTHI. JJIEMEH-
o1 MJIl CBUC: npunuun MacmraOupoBaHus,
KOMIUIEMEHTapHbIE CTPYKTYPBI, BepTukanbabie M/

Kon ®opma
KOHTPOJIM- | TeKy-
HaunmeHoBaHue Conepranme paszera pyemoii mero
No pasnena KOMIIe- KOHTPO-
TCHIHHA JIs
(nu ee
4acTH)
Bsenenue
Lenp n 3apaun U3ydeHUs TUCLUIUINHBL, €€ B3aUMO-
B AMCHHIUTRY | cpay, ¢ JPYTUME IECIMIUTHHAMY, u3ydaembivu B|  LIK-1, T, K,
By3€. POJIb MHKPODICKTPOHMKM B TEXHUKE, B TOM|  [[K-3 JIP
YKCJie POMBIIIIEHHONW 3JIEKTPOHUKE, BBIYUCINUTENb-
HOW TEXHUKE U Pajuo-3IeKTpoHuKe. TepmMuHOIOrUsA
U KiIaccuukanus WU3IACTUH B MHUKPOAIIEKTPOHHKE.
Ilepexon OT OTUCKPETHOM TEXHOJIOTMHM K HMHTErpallb-
HOW. OCHOBHBIE HaNpPaBIECHUS MMKPOAIEKTPOHHON
TEeXHOJNIOTMH. PU3NYECKUE OrpaHUYCHMSI HA yYMEHb-
HICHUE Pa3-MEPOB 3JIEMEHTOB MHTETPAIBHBIX MUKPO-
cxeM. MuHuMainbpHble paboure HaupsHKeHUs, onpeie-
JsieMble TEIUIOBBIMU (IIyKTyauusiMiu. MUHUMAaIbHBIE
TOKA (ApoOOBBIA 3 (dekT). DnekTpuueckas MTpod-
HOCTb TOHKHMX CJIO€B U IUIEHOK. DJIEKTPOMUTpaLUs B
TOKOBeNyIIMX MmuHax. IlpenenpHas IUIOTHOCTH
pa3MelIeHNsl TPaH3UCTOPOB B MHTETPAIbHBIX MUKPO-
cxeMax. TexHOJIOrM4eckre OrpaHUYEHUs Ha YMEHb-
HICHUE Pa3MEpPOB 3JEMEHTOB MHTETPAIBHBIX MHKpPO-
CXEM.
9. [HAHTerpambHbe [Ipunnun wuHTerpanuu. IloHATHA: MHTErpaibHAs
MHKPOCXCMEL. mukpocxema (UMC), snement u xommoneHT MMC. HK-1, T, K,
OO01ue cBeneHus. K
naccupukanus VIMC 1o KOHCTPYKTHBHO-TEXHO-|  [[K-3 JIP
JorudeckoMy M (pyHKIMOHaAJIBHOMY mpu3Hakam. [lo-
JTYNPOBOJHUKOBBIE ¥ THOpPHUIHBIC, IUPPOBBIE U
anasioroseie UMC. OcHoBHble napamerpsl UMC.
3. |DnemeHTHI OcHoBbl  rutaHapHoid  TexHosmorun.  CyIIHOCTB
nonynposoru- | PYIOBOTO METO/a. IIpoueccel SIUTAKCHH, bopmu- TK-1, T, K,
pOBaHMS JUIIECKTPUYECKUX MOKPBITUH, NUTOrpaduu,|  [TK-3 JIP
koBbIx UMC.

6




TPAH3UCTOPBI, CTPYKTYPHl "KPEMHHUM Ha JUAJIEKTPH-
ke". Onementsl UMC Ha OCHOBE apceHHaa TaJlIvs.
CpaBHUTENbHAS XapaKTEPUCTUKA KPEMHHUS U apCEHU-
Jla TaJUTHsI KaK MaTepuanioB MUKPOIIEKTPOHUKU. Pa3-
HOBUJHOCTH HMHTETPATBHBIX TPAaH3UCTOPOB Ha apce-
Huze raums. OCOOEHHOCTH AJIEMEHTOB CO CTPYKTY-
POl METaJI-TIONYNPOBOJHUK U TETEPONEPEXOIOM.
DOneMeHTHas 0a3a M1 0COOEHHOCTH CTPYKTYPHI u(po-
BbIXx BUC u CBUC.

JJIEMEHTHI TU-
opumasix UMC.

OCHOBBI IIJICHOYHOM TEXHOJOrHH. MeTonbl H3roTOB-
JICHUS TUICHOYHBIX 3jieMeHTOB. [leHouHble pe3ucTo-
pbl, KOHJIGHCATOPHI, MHAYKTHUBHBIC 3JIeMeHThl. CTa-
Ownu3anvs W TIOJArOHKAa MapaMeTpoB dSJIEMEHTOB.
OCHOBHBIE THIIBI HaBECHBIX KOMIIOHEHTOB, TEXHHKA
nx MoHTaxa. Ocobennoctn rtHOpuaHBIX bBHUC.
KoHCTpyKIIUSI  MHOTOCJIOWHBIX ~ KOMMYTAIIMOHHBIX
IIat.

I1K-1,
[1K-3

T.K,
JIP

DIIEMEHTHI
(bYyHKIMOHATBHON
MHUKPO-DJICK-
TPOHUKHU

3agaun ¥ NPUHIUNB (YHKIMOHAIBHOH MHUKpPOSJIEK-
tpoHuku. @Dusndeckas wuHTerpanys. OCHOBHbBIE
HarpaBJieHUs (PyHKIMOHAIBHONW MHKPOAJICKTPOHUKH.
DNEMEHTHI ONTO3JIEKTPOHUKH.

XapakTeprucTuka U 0COOCHHOCTH ONTHYECKON CBS3H.
Pa3noBuHOCTH ONTPOHOB, WX CTPYKTYpa M OCHOB-
Hble cBoicTBa. OmnrosnektpoHnHsle UMC wu uH-
TerpajibHas OINTHUKA. OJIEMEHTHl MarHUTOOITHUKH.
Maruuthbeie 3¢ ($eKTbl B TOHKMX MarHUTHBIX IUJICH-
Kax. [{unuHIpuyecKkue MarHuTHBIE TOMEHBL. YIIpaB-
nenne aswxeHreM [[MJI. [IpuHnmmnel mocTpoeHus
3alIOMUHAIOIIMX U JIOTHYECKUX 31eMeHTOB Ha [IM/I.
DONEeMEeHThl KpHO3JeKTpOoHUKHU. IIpakTmyeckas 3Ha-
YUMOCTb SIBJICHUSI CBEPXIIPOBOIUMOCTH. TyHHETbHBIE
addextrr Jko3edcoHa: MpUHIUTT JEHCTBUS, OCHOB-
HbIE CBOMCTBa, NpuMeHeHue. OCHOBBI aKyCTOdJe-
kpoHUKH. [Ibe30amekTprueckuii 3pdexr. O0beM-HbIC
Y TIOBEPXHOCTHBIEC aKyCTHYeCKUEe BOIHBIL. [Ibe30pe3o-
HATOpbI. YCTPOICTBAa HAa MOBEPXHOCTHBIX aKyCTHYE-
CKMX BOJHAaX: TMPUHIUI JCHCTBUSA, OCHOBHBIC
CBOMCTBA, TPUMEHEHUE.

IK-1,
[IK-3

T7K)
JIP

Hanexxnocts u3-
e MUK-
POBRIAEKTPOHUKHU

OCHOBHBIE TIOJIOKEHHSI ¥ TIOHATUSI TEOPUH HAJICKHO-
cTi. UHTEHCUBHOCTH OTKAa30B, BEPOSITHOCTH O€3-
oTka3Hou pabotsl. [loka3zarenu Haaexxnoctu. [lo-
CTETEeHHbIE U KaTacTpo(uuecKkrue OTKa3bl. MPUUNHBI
OTKa30B MOJYIPOBOAHUKOBBIX pudopos u UMC.
Hanexunocts snementoB UMC B nemom. McnblTanus
Ha HaJeKHOCTh. [1yTH OBBIIIEHNS KaYeCTBa U Ha-
nesxxkaoctu UMC.

TK-1,
TK-3

TK,
JIP




4.2. CTpyKTypa JMCHHILIHHBI

Tabauya 2. Obwas mpyooemxocms OucyuniuHvl cocmasnsem 3 3auemuuolx eounuy (108 1acoB)

TpynoémkocTsb, yacol

Bua pa6orsl 2

Bcero
ceMecTp
Oo0mas Tpy10eMKoCTh (B Yacax) 108 108
KonTakTHas padora (B yacax): 51 51
Jlexuuu (JI) 34 34
JlaGopaTtopusie paboTs (JIP) 17 17
CamocrosiTesibHasi padoTa (B yacax), B TOM 30 30
yHcje 1 KOHTAKTHAs:

CaMoCTOsTEIhHOE U3YyUCHUE Pa3/IeIOB 30 30
Hogromnxa U MPOXO0:KIeHHE TPOMEKYTOY- 27 27
HO¥i aTTecTalnu
Bua npoMeKyTOYHOM aTTeCTALMHU JK3aMeH

4.3. JIeKINOHHDbIE 3AHATHSA

Tabauya 3. IlepeyeHb TEKIMOHHBIX 3aHATHI

Kon
No KOHTPOJIH-
I Tema pyemMoii Komrie-
/m TeHIUU (WU ee
YacTH)
2
(BBoanas). TepMuHosorus U KiaccupUKaus U3ICTUH B MUKpodjiekTponuke. | HK-1, ITIK-3
PoJsib MUKpPO3JIEKTPOHUKH B TEXHHUKE.
o [IK-1, I1K-3
2 | [lpuauun naTerpanuu. OCHOBBI IJIAHAPHOM TEXHOJIOTHH.
3 OnemenTsl ounossipueix UMC. OcobenHoctu cTpykTypsl U Tonojoruu tpai- | [IK-1, ITK-3
3UCTOPOB B UHTETPAJIbHOM HCIIOJIHEHUU
4 | Dnementsl MJIIT UMC. OcobGennoctu nnterpanbubix M TpaH3ucTopos. IIK-1, IIK-3
5 | DnemenTtHas 6a3a u ocodeHHocTr cTpyKTyphl mudposbix BUC u CBUC. IIK-1, IIK-3
6 | OCHOBBI IUNIEHOYHOM TEXHOJOTUH. IIK-1, IIK-3
7 ®dusnueckas uarerpanus. OCHOBHbIE HANIPaBIeHUS (PYHKIIMOHAIBHOW MUK- [IK-1, TIK-3
PO3IEKTPOHHUKH.
3 OCHOBHBIE NOJIOXKEHUS U MTOHATHS TEOpUU HaAe)KHOCTU. [Tytn nmoBeienus xa- | I1K-1, [IK-3
yecTBa 1 Hajgexaoctn UMC.
4.4. llpakTnueckue (CeMHHapCKNe) 3aHATHSA
[Ipaktrueckue 3anatus (CeMUHApPCKUE 3aHATHS) HE TIPETYCMOTPEHBI ITPOTrPaMMOM
4.5. JlabopaTopHbie padoThI
Tabauya 4. llepeuens 1abopaTopHBIX padbOT
Ne HaunmenoBanue nabopatopHbIX paboT Kon
n/m
KOHTPOJIU-
pyemoi




KOMIIe-
TeHUU (MJIu
ee 4YacTH)
1 | UccnenoBanue CTaTUYECKUX TapaMETPOB UHTETPATIbHBIX MUKPOCXEM IK-1, TIK-3
2 | UccrnenoBanue napaMeTpoB JIOTHUECKUX UHTETPAIbHBIX CXEM IK-1, T1K-3
3 | UccnenoBanue BAMSHUS BUIa HArPY3KU Ha apaMeTPbl MHTErPaIbHbIX IIK-1, I1IK-3
MHUKPOCXEM
4 | Uzyuenue pabotsl D-Tpurrepa [IK-1, I1IK-3
5 | UccnenoBanne NTMHAMHUYECKUX U CTATUYECKUX TTapaMeTPOB IIK-1, TIK-3
4.6. CaMocTOAITeJIbHOE H3yYeHHE Pa31e/0B JHCIUIIIHHBI
Tabnuya 5. Camocmosamenvroe usyyeHue pazoenos OUCYUNIUHbL
Kon
KOHTPOJIN-
Ne pyeMoii
Bormpocel, BHIHOCHMBIE Ha CAMOCTOSITENIBHOE U3YyUEHHE
n/n KoMIIe-
TeHUHHU (MJIH
ee 4acTH)
®u3nueckre OrpaHUYCHUs HA YMEHBIIICHNUE Pa3-MepOB JIEMEHTOB UH- [IK-1, TIK-3
TerpajabHBIX MUKpocXxeM. MUHIManbHbIe paboure HaMpsHKeHUs, ONpeaens-
| | eMpie TemioBbIMH dnykryarusmMu. MuHUMaIbHBIE TOKH (Ap0o0O0BEIi d(hdekT).
[IpenenpHas MIOTHOCTH pa3MEIIEHUS TPAH3UCTOPOB B MHTETPATBHBIX MUKPO-
cxeMax. TeXHOJIOrMuecKre OrpaHuuEHuUsI HA YMEHBIIEHHE Pa3MePOB JIEMEH-
TOB MHTETPATBLHBIX MUKPOCXEM.
) DnexTpuyecKas MPOYHOCTh TOHKHUX CJIOEB U IUIEHOK. Dnekrpomurpanus B To- | [TK-1, [IK-3
KOBEIYIIUX IITUHAX.
3 Hanexuocts amementoB UMC B niennom. Ucnibitanust Ha HaaexkHOCTh. [Tyt IIK-1, IIK-3
NOBBILIEHMSI KauecTBa U HanexHoctu MMC.
4 TYHE-ICJ'II)HI)IG a¢dekTsl Jo3edconHa: MpUHLINI JEHCTBHS, OCHOBHbBIE [1K-1, ITK-3
CBOMCTBAa, IPUMEHEHUE.
5 [Ibe30pe30HaTOphl. Y CTPOICTBA HA TOBEPXHOCTHBIX AKyCTUYECKUX BOJTHAX: I1K-1, TIK-3
IIPUHLIMI JEICTBYSI, OCHOBHBIE CBOWCTBA, NIPUMEHEHHUE.

4.7. KypcoBasi padora

Kypcosas pabota He nmpenycMoTpeHa NporpaMmMoi.

5. OueHouyHbIe MaTepuabl A/l TEKYLIero U py0e;kHOro KOHTPOJISI YCIIeBaeMOCTH

H HpOMe?KyTO"IHOﬁ aTrecTalumn

OneHouyHble MaTepuaibl 1 TEKYIIEro, pyOeKHOTO KOHTPOJIS yCIIEBAEMOCTH M IIPOMEKYTOY-
HOW aTTeCTallMi CTYACHTOB IO JHCIUIUIMHE ONPEACISIOTCS Y4YeOHBIM IUTAHOM O0pa3oBaTeIbHOMN
IIPOrpaMMBbl U AEUCTBYIOUIUM IOJIOKEHUEM O OaJIJIbHO-PEUTHHIOBOM CHCTEME aTTECTAlluU CTYAEHTOB
oOyyaromuxcss Mo TporpaMMam BbICIIEro oOpasoBanus KabapamHo-bankapckoro yHuBepcuteTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu aTTectanium o0y4JaromIuxcsi OICHUBACTCS Ka4eCTBO pa-
0OTHI Ha 3aHATHAX (YMEHHE BECTH TUCKYCCHIO, CITIOCOOHOCTh YETKO (HOpMYITUPOBATH CBOHM MBICIIH),
YPOBEHb MOJIFOTOBKH K CAMOCTOSITEJIbHON JIEATEIbHOCTH, KAUYECTBO BBIMOJHEHUS 3a/laHui (KYypCOBOM
paboThI, 1Ta0OPaTOPHBIX PaOOT U 1p.). Tekymmid u pyOeKHBIH KOHTPOJIb YCIIEBAEMOCTH CTYICHTOB 110
JUCITUTUINHE TIPOBOJMUTHCS 1O TPEM KOHTPOJBHBIM ToukaM. B koHie 1/3 cemectpa 1-s KOHTpoNbHas
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TOYKa, BTOpasi KOHTPOJbHASI TOUKa- KOHEI[ 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHASI TOUYKA MOCTIEIHNE JIBE
Hezaenu cemectpa. Pacnpenenenue 6aioB B paMKax 0auIbHO-PEUTHHTOBOM CUCTEMBI aTTECTalluH CTY-
JIEHTOB MIPUBEIEHO HIKE:

Tabauya 6. Pacnpeodenenue 6annos mekyuje2o u pyoexHOTO KOHTPOIIS

Ne O6mast 1-1 TouKa 2-51 TOYKA 3 Touka
cymMmMa
1. | Texkymmii KOHTPOJIb
MOCEILIEHNUE 3aHITHMI 10 6an- 3 3 4
JIOB Oaia Oaia Oamra
BBIIIOJIHEHHE U 3aIIIUTa J1a00- 21 7 7 7
paTOpHBIX paboT Oan 0ayI0B OaJIoB 0aJI0B
2. | PyGexHblii KOHTPOJIb
TECTHPOBAHUE 15 6an- 5 5 5
JIOB 0ajuIoB 0aoB 0aoB
KOJUIOKBUYM 24 8 8 8
Oamta 0ajuIoB 0aioB OaioB
Hroro 70 23 23 24
0a/1J10B 0anja o0asa oaia

5.1. KosstokBuym

B cemectpe npoBoaATcs 3 KOJUIOKBHYMa, KaKIbI U3 KOTOPBIX OLICHMBAeTCs B npenenax ot 0
no 8 OamioB. TakuM 00pazoM, MaKCHMaJabHOE KOJUYECTBO OAlJIOB, KOTOPbIE MOXKET MOIYYUTh CTY-
JIEHT NP YCJIOBHMH YCIEIIHONW CIa4X TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xomnokBrymax KOHTpOJHPYETCS (OPMHPOBAHUE DIIEMEHTOB MPO(ECCHOHAIBHOW KOMIIE-
tenuuu 11K-1, I1K-3. Huwxke npuBeneH npuMepHbIi NepedeHb BONPOCOB U 3aJaHUI, BBIHOCUMBIX Ha
KOJJIOKBUYMBI:

1-xonnokseuym (Pazoen 1,2):

1. Ponp MUKpPORJIEKTPOHUKH B TEXHHUKE, B TOM YHCJIE IPOMBIIUICHHON JIEKTPOHUKE, BEIYACIUTEIBHON
TEXHUKE U PAANO3JIEKTPOHUKE.

2. TepmuHOMOTHS U KIIaCCH(PHUKALINS U3ICTUH B MUKPOIJIEKTPOHHKE.

3. OcHOBHbIE HaNpPaBIEHUs Pa3BUTHS MUKPOAJIEKTPOHHOM TEXHOJIOTUH.

4. TexHONOrMYECKHEe OTpaHUYEHUSI HA YMEHBIICHUE Pa3MEPOB AIEMEHTOB UHTErPAIbHBIX MUKPOCXEM.
5. IIpuHUMI UHTETpALIVH.

6. Ilonstusa: unrerpanbHast mukpocxema (MMC), snement u komnonent UMC.

7. Knaccudpuxarms UMC 1o KOHCTPYKTUBHO-TEXHOJIOIMYECKOMY U (DYHKIIMOHATIBHOMY MPU3HAKAM.
8. TTomynpoBOJHUKOBEIE U THOPUAHBIE, IT(pOoBHIe 1 aHAoroBeie UMC.

9. Ocnosnble napamerpsl UMC.

10.  OcHoBsI m1aHapHOM TexHOJIOTHH. CyIIHOCTH TPYIIIIOBOTO METO/A.

11. ba3oBble nporeccbl MUKPO3IEKTPOHUKHU: SMTUTAKCHSL.

12.  ba3oBble MpoIECChl MUKPOIIEKTPOHUKHU: OKUCITICHHUE.

13. ba3zoBble mporiecchl MUKPOIIEKTPOHUKHU: JTUTOrpadus.

14. Ba3oBbIe MPOLECCH MUKPOIJIEKTPOHUKH: TepMudecKas auddysus npumecen.

15. ba3oBble nporeccbl MUKPO3IEKTPOHUKHU: NOHHAS UMILJIAaHTALH.

16. ba3oBble MPOLECCH MUKPOIJIEKTPOHUKH: MTPOIECChl (POPMUPOBAHUS MACKUPYIOIIUX U IHIJIEK-
TPUYECKUX TOKPBITUH.

17.  ba3oBble NpOLECCHI MUKPOIIEKTPOHHUKH: JTyUEBbIE U IUIA3MEHHBIE TIPOLIECCHI.

18.  ba3oBble mporecchl MUKPO3JIEKTPOHUKHU: TEPMUUYECKOE U MATHETPOHHOE HAHECEHNE TOHKUX ILJIe-
HOK.

19. Texuonorus n3rotosiaeHus noaiaoxex MMC.

2-xonnokeuym (Pazoen 3,4):
10



1. Metoas! nzomnsuuu anementoB UMC.

2. Metoasr u crioco6b1 KoMMyTaruu dnemMerToB IMC.

3. Dnementsl Ounomsipasix UMC.

4. OcoOEeHHOCTH CTPYKTYPbI ¥ TOMOJIOTUN TPAH3UCTOPOB B MHTETPATLHOM UCIIOJIHEHUU: STUTAKCH-
aJIbHO-IUTAHAPHBIN U N30IUIaHAPHBIN.

5. MHOTrOSMHTTEPHBIM U MHOTOKOJIJIEKTOPHBIA TPAH3UCTOPBI.

6. JlnogHOe BKIIOUEHUE TPAH3UCTOPHBIX CTPYKTYP.

7. Pe3ucropsl u koHaeHcaTopbl ounomnsipusix UMC.

8. CoeqMHHUTENbHBIE METAJUINYECKHE dJIEMEHTHI, AU ((y3nOHHBIE IIIMHBI.

9. Dnementsr MJIIT UMC. OcoGennoctu unrerpanbubix M/ Tpan3uctopos.

10. TpaH3UCTOpPBI C CAMOCOBMEIIEHHBIMU 3aTBOPaMH.

11.  MJII xonneHcaTopsl U PE3UCTUBHBIE DJIEMEHTHI.

12.  BOnementst M/IIT CBUC: npuHImn MacitabupoBaHus, KOMIZIEMEHTapHBIE CTPYKTYPbI
13.  CrpykTypsl "KpeMHHUI Ha IUAJIEKTpUKE".

14.  Onementsl UMC Ha OCHOBE apceHuAa rajusl.

15. Pa3HOBHIHOCTM MHTErpaJbHBIX TPAH3UCTOPOB HA APCEHU]IE TAJLIU.

16. DOnementHas 6a3a u ocobeHHOCTH cTPYKTYpHI Idppossix BUC u CBUC.

17. OCHOBBI INIECHOYHOW TEXHOJOTHH. METOABI N3rOTOBJICHHS TUIECHOYHBIX AJIEMEHTOB.

18. IlneHoYHBIE PE3UCTOPHI, KOHIEHCATOPHI, UHAYKTUBHBIE DJIEMEHTHI.

19. CraGunuzanus 1 MoAroHKa napaMeTpoB IIEHOUYHBIX AJIEMEHTOB .

20. Oco6ennoctu rubpuanbix BUC. KoHCTpYyKIHsSE MHOTOCTOWHBIX KOMMYTAI[HOHHBIX IUIAT.

3-xkonnokeuym (Paszoen 3,6):

3aaun ¥ MPUHIMIEI PYHKIIMOHATHHON MUKPOIIEKTPOHUKH. [loHATHE PUBNIECKOM UHTETpAIUH.

OcHoBHbIE HaNpaBJIeHUs pa3BUTHA (PYHKIMOHATBHON MUKPOAJIEKTPOHUKH.

DJ1eMEeHTHI ONTOAIEKTPOHUKHU. XapaKTEPUCTUKU U OCOOCHHOCTU ONTHYECKOM CBS3H.

Pa3HoBUAHOCTH ONTPOHOB, UX CTPYKTYpa U OCHOBHBIE CBOMCTBA.

Omnrosnexkrponnsie UMC u nHTErpanbHas ONTHKA.

DOneMeHTbl MarHUTOONTUKU. MaruuTHbie 3G (GEeKThl B TOHKUX MarHUTHBIX IJICHKaX.

IIpuHIUIIBI TOCTPOCHUS 3aIIOMUHAOIIMX U JIOTUYECKUX dIeMeHTOB Ha [IM/I.

[IpuHIUITBI TOCTPOEHUS JIOTHYECKUX JIEMEHTOB KPHOAIEKTPOHHUKH.

9. TynuenbHble 3QdexTs! Jxo3edcona: mpUHIM AeHCTBUSA, OCHOBHBIE CBOMCTBA, IPUMEHEHHE.

10. OcHOBBI aKyCcTOREKTPOHUKHU. [Ibe303mekTprdeckuii 3P PexT.

11. O6beMHBIE M TOBEPXHOCTHBIE aKyCTUUYECKHE BOJIHBIL. [1be30pe30HaTOpEI.

12. YcTpolicTBa Ha MOBEPXHOCTHBIX AKYCTHYECKUX BOJIHAX: IPUHIIUI IEUCTBUS, OCHOBHBIE CBOMCTBA,
[IPUMEHEHUE.

13. OCHOBHBIE TTOJOKEHUS U MOHIATUS TEOPUU HAJICKHOCTH.

14. IUHTEeHCUBHOCTH OTKA30B, BEPOSITHOCTh O€30TKa3HOU padOTHI.

15. Iloka3aTean HaIEKHOCTH.

16. [loctrenennsle U KaTacTpo(hUIECKUE OTKA3HI.

17. IlpuynHbI 0TKA30B MOIYIPOBOAHUKOBBIX Mpudopos u UMC.

18. Hagexuocthb siementoB UMC B nenmom. McnblTaHus Ha HAJEKHOCTD.

[TyTn noBsleHns kauectsa v HagexxHoctd UMC.

S Aol

Memooduueckue pexomenoayuu

[Ipu moaroToBKE K KOJUIOKBHUYMY CIIEYET, MIPEkKIE BCETO, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTh B HUX MMEIOIINECS BOIPOCH! KOJUIOKBMyMa. Eciin Kakue-To BOIPOCH! BBIHECEHBI MPEINoia-
BaTeJIeM Ha CaMOCTOSTEIIbHOE U3yUEHHE, CIeyeT 0OpaTUThCS K yueOHOM IuTeparype, peKOMEHI0BaH -
HOMW MpernosiaBaTeeM B KaueCcTBE NCTOYHHUKA. [Ipy MOArOTOBKE K KOJUIOKBUYMY TaK)K€ PEKOMEHIYET-
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Cs TMOCEUIEHUE KOHCYJIbTAllMi I CBOEBPEMEHHOI'O CHSTHS BO3HHMKIIMX BOIPOCOB B IMpoLEecce
moAroToBKU. KOJTOKBHYM NIPOBOUTHCS B BHJIE YCTHOTO OMPOCA M COOECETOBAHUS CO CTYIACHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTU CTYACHTA HAa KOJUIOKBUYME€ OLCHHBACTCS IO CICAYIOIIHUM KPUTC-
pusaAM: - ACHOCMb, 4emKOCnib U 00KA3aMEeNbHOCIb UIONCEHUS OMBEMOE Hd eonpocsl, - e1a0eHue
cneyuanbHbiMu mepmunamu, CUCmMemMHoCnlb 3HAHULL NO meme KOJUIOK8Uymda. Hixe MMPpUBCJACHA HIKaJIa
OLICHUBAaHWA.

Tabnuya 7. Kputepun OlleHUBaHUS CTY/I€HTA Ha KOJUIOKBHYME

CYHICCTBCHHBIC o1no-
Kl B OTBE€Tax Ha
BOITPOCHI

JIOTYCKaeT HETOYHO-
CTH B OTBETe Ha
BOIMPOC

Kasi HEKOTOpbI€ HETOUHOCTH B
OTBETE Ha BOIPOC

Ouenka
2 daJu1a 4 0asu1a 6 6a10B 8 6as10B
«HeynoBJ1eTBOPUTEIBbHO» | «YI0BJIETBOPUTEIbHO» «Xopowo» «OTaIu4HO»
Crynenr He 3Haer | CryaeHt  mnoBepx- | Ctygentr  xopomo  3Haer | CTyleHT B moOj-
3HAYUTEILHOM YacTH | HOCTHO 3HAET BOIIPO- | MaT€pual, rpaMOTHO U 110 Cy- | HOM o0BbeMe
BOIIPOCOB, HOOITYCKACT | CbI KOJUIOKBHUYMaA, | IIECTBY H3JjaracTt €ro, A0mnyc- | 3HacT Marcpuall,

rpaMOTHO U IO
CYLIECTBY  U3-
jaraeT €ero, He

JIONyCKasl cyuie-
CTBCHHBIX  He-
TOYHOCTCH B OT-
BETE Ha BOIPOC.

5.2. TecTnl

TectupoBaHue 1Mo U3y4aeMbIM paszeiaMm NpoBoauTcs 3 pasza B cemecTp. Ha Tectax KOHTpOIUpY-
ercst (hopmupoBanue dieMeHToB npodeccnonansoi kommnerenmuu [1K-1, TIK-3. Huke npuBeneHs
00pa3Iibl TECTOBBIX 3a/IaHUH:

Obpas3ybl mecmogulx 3a0aHULL:
1. Unmeepanvuou cxemotl Ha3vl8arom:
+: BIIEKTPOHHOE YCTPOUCTBO C BHICOKOM IJIOTHOCTHIO YITAKOBKH JIEMEHTOB, CO3JITAHHBIX B €IMHOM TEX-
HOJIOTUYECKOM IIUKJIE

- MOHOJIUTHOE YCTPOMCTBO JJISI IEYaTHOTO MOHTaXa

-1 YCTPOMCTBO aKyCTORIEKTPOHUKHU

- YCTPOWCTBO ONTO3JIEKTPOHUKH
2.: Mukpoanekmponuxa - amo.

+: 00J1aCTh STIEKTPOHUKHU, OXBATHIBAIOIICE MTPOOJIEMBI HCCIICIOBAHMUS, KOHCTPYHUPOBAHHSI,

nzroroBieHust IC 1 MUKPORIIEKTPOHHBIX U3JIEHI Ha UX OCHOBE

-: 00JIaCTh MarHeTOYJICKTPOHUKH

-1 00J1aCTh ONTUKH

-: 00nacTh (U3UKH TBEPAOTO TeIIa
3.: I[lo memooam useomoenenus UC xknaccuguyupyromes na:

+: MOJIyNIPOBOTHUKOBEIE, THOPUTHBIC, TNICHOYHBIC

-: IJICHOYHBIC U THOPUIHBIE

-: TIOJTYTTPOBOTHUKOBBIC M IJICHOYHBIC

-: THOpUIHBIE U 3aKa3HbIE
4: Ilonynposoonukosvie UC nazviearomes:

+: UC, Bce aeMeHThI U MEXAIIEMEHTHBIE COSIMHEHNS KOTOPOil BBITIOJIHEHBI B 00bEMe U Ha T10-

BEPXHOCTH IOJTYIIPOBOTHUKA

-: UC ¢ nneHOoYHBIMHU 3JIeMEHTaMU

-: IC c HaBeCHBIMM 3JIEMEHTaMHU

-: UC ¢ auanexTpruyeckoi n3omsuuei
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5: Inenounoii UC nazviearom UC:
+: BCE DJIEMEHTHI M COCTMHEHUS BBIMIOJTHCHBI B BUJIC TICHKU
-1 BCE DJICMECHTHI HABECHBIE
-2 BCE DJICMCHTHI Ha MIOBEPXHOCTH KpUCTAIIIA
-1 BCE DJIEMEHTHI B BUJI€ TOJICTBIX TNIEHOK
6: T'uopuonou UC nazviearom UC:
+: KOTOpasi COJIEPKUT TUICHOYHBIE TACCUBHBIEC SJIEMEHTHI M HABECHBIC aKTUBHBIC DJIEMEHTHI Ha
€IMHOM AIIEKTPUUECKOMN MOJIOKKE
-1 ¢ TUVICHOYHBIMU 3JIEMEHTaMH TOJIIIUHON Oomnee 1 MKkM
-: C INICHOYHBIMHU SJIEMEHTAMHU TOJIIIUHOM OoJee 3 MKM
-: C IUIOTHOCTBIO YIAKOBKHU 351eMeHTOB 500-1000 s1eM/MM*
7: Ilnomunocms ynaxkosku snemenmos ¢ UC - smo:
+: KOJIMYECTBO 3JIEMEHTOB Ha €IMHUILY TUIOMAAN KpUCTAIIa
-: KOJIMYECTBO JIEMEHTOB Ha ¢JIMHUILY 00beMa KpUcTalia
-1 KOTMYECTBO TPAH3UCTOPOB HA €AUHUITY 00BeMa KpHcTasia
-: KoanyecTBo 35eMeHToB B IC
8: B monxonnenounot UC monwuna nienxu d.
+:d <1 MM
-:d < 0,5 MM
-1 0,1 <d<0,5 Mmxm
-:d<0,1 MM
9: Cmenenv unmeepayuu muxpocxemuvl K onpedensemcs popmynoii:
+: K=InN
- K=IgN
-: K =10IgN
--K=10InN
10: AC nazvieaemes 6orvwon UC (BUC), ecau:
- K<=2
+:2<=K<=3
- K>=4
- K>=2

Memoouyeckue pexomenoayuu

Tecmul — 3TO BOIIPOCHI WM 33JIaHHUS, IPEyCMaTPUBAIOIINE KOHKPETHBIA, KPDATKUM, YETKUN OT-
BET HAa UMEIOLIUEC 3TAIOHBI OTBETOB. [Ipy caMOCTOATENBHON MOATOTOBKE K TECTUPOBAHUIO CTYICHTY
HE00X0IUMO:

a) TOTOBSACh K TECTUPOBaHMIO, MpopaboTaTh MH(OPMAIMOHHBIN MaTepual MO JUCLUIUINHE.
[TpoKOHCYIBTUPOBATHCS C MPEIOoIaBaTeIeM 110 BONPOCY BbIOOpa yueOHOMN JIUTEpaTyphl;

0) 4eTKO BBISICHUTE BCE YCIIOBHS TECTUPOBaHMs 3apaHee. 3HaTh, CKOJBbKO TecTOB Bam Oyxer
IIPEIOKEHO, CKOJIBKO BPEMEHN OTBOJUTCS HA TECTUPOBAHHE, KAKOBA CUCTEMA OLIEHKH PE3YJIbTATOB U
T.J.

B) MpHCTynas K paboTe ¢ TecTaMH, BHUMATEIbHO U JIO KOHLIA MMPOYTHUTE BOIPOC U Ipejasiara-
eMble BapuaHTbl OTBETOB. BriOepure mpaBuibHbIE (MX MOXKET OBITh HecKoNbko). Ha oTaenbHOM
JIUCTKE OTBETOB BBIMUIINTE HU(PY BOIpoca U OyKBbI, COOTBETCTBYIOIINE MTPABUIIbHBIM OTBETaM;

I') B IpoIlecce PelIeHHs >KeIaTelIbHO MPUMEHITh HECKOJIBKO IMOJXO0JI0B B PELICHUU 3aJlaHMs.
OTO MO3BOJSET MaKCUMaIbHO THOKO ONEpUpOBaTh METOJAaMH PpELIeHMs, HaxoJsd Kaxabld pa3
ONTUMAaJIbHBIA BAPUAHT.

1) ecau Bel BeTpeTuinu upe3BbIYaifHO TPy AHBIHN 1151 Bac Bompoc, He TpaThTe MHOTO BPEMEHH Ha
Hero. [lepexonure k npyruM tectaM. BepHuTecs K TpyJTHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BpEMs Uil IPOBEPKHU OTBETOB, YTOOBI M30€KaTh MEXaHUYECKUX OIIH-
OOK.
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Kpumepuu oyenusanus

Tabmuna 8. Kpumepuu oyenusanus pe3yibmanmos mecmuposanisl

Ouenka
HEYJIOBJIETBOPUTEIHHO YAOBJIETBOPUTEIHHO XOPOLIO OTJIUYHO
0 6amnoB 3 6ama 4 Gayna 5 6amoB
Menee 50 % mnpaBuibHO BbI- | 50-70%  mpaBunbHO | 71-85% mnpaBuib- | 86-100% mnpaBuiib-
MOJIHEHHBIX 3aJaHUi. BBITIOJIHEHHBIX 33J1a- | HO BBITIOJIHEHHBIX | HO  BBITIOJIHEHHBIX
HUIA. 3aJaHuH. 3aJaHUH.

5.3. 3apanus 1Jis1 1a60PaTOPHBIX 3aHATHI

(Konmponupyemas komnemenyusa [1K-1, I1K-3)

JIaGopaTopHBIii TPAKTUKYM SIBIISIETCS BaYKHBIM 3JIEMEHTOM O0YUYEeHHS, T.K. TPUBUBAET HABBIKU
CaMOCTOSITENIbHON pabOThl Ha Pa3IMYHOM JIAOOPaTOPHOM 00OPYOBaHUH, YMEHHUE M0JIb30BAThCS pas-
JMYHBIMU U3MEPUTETHLHBIMH MPHOOpaMH ¥ HHCTPYMEHTAMU, IPAKTHYECKOTO OCBOSHHS PA3INYHBIMH
METOAMKAMHU U3MEPEHUs MapaMeTpoOB MaTepuajioB. B pamkax JUCHUIUIMHBI CTYACHTHI JOJKHBI BbI-
MOJIHUTH & 1a00paTOPHBIX PabOT, OXBATHIBAIOIIMX MPAKTUYECKH BCE Pa3/IeIibl TEOPETUUECKOTO Kypca.
Jlis pyKOBOJICTBA 1O J1a00OPaTOpPHOMY NMPAKTHUKYMY CTyJIeHTaM npezsiaraercs yueoHoe nocooue(/l.C.
["aeB Marepuassl >1eKTpoHHOM TexHUKHU. JlabopaTopHsrit mpakTikym/ JI.C. I'aes, P.11I. Temes- Haib-
yuk: Ka0. bank. Yu-T, 2016- 99c¢., pexxum nocryna: http://lib.kbsu.ru/ - bubanorexa KbI'Y), B koTO-
POM JIaHO TTOJTHOE OIMCAaHKe PadoT.

IIpumep munoeoii 1abopamophoii pabomul

«Uccnedosanue napamempos nocuveckux UC cepuu K155»
Lenbro paboTHI SABISIETCS 03HAKOMIICHHE C PA00TOM JTOTHUECKUX UHTETPATBHBIX CXEM M C METOJMKAMU
WU3MEPEHHS CTATHICCKUX U JUHAMHYECKUX ITAPaMETPOB»

IIpumeprvie KOHMPOILHBIE BONPOCHL U 3A0AHUS O OONYCKA U COauU pabomul

1.Kakue mapameTpbl Ha3bIBAIOTCSI CTATUYECKUMMU?

2. Kane napamerps! IC Ha3pIBatOTCA JUHAMUYECKUMHU?.

3. Kakumu xapaktepucTikamu onpeaessiercs: opicrpozeiicteue MC?.

4. Yto Takoe NOpOroBelil ypoBeHb cpabateiBanus NC?

5. [IpuBenute cxeMy U3MEpPEHUs JUHAMUYECKUX MapameTpoB joruueckoit M1C.6.Yto Takoe Bpems
JKU3HU HOCHUTENEH 3apsna?

Memoouueckue pexomenoayuu

Ilepen HayamoM 1a00paTOPHOTO MPAKTUKyMa MPOBOJIUTHCS BBOJHOE 3aHATHE. B paMkax BBOI-
HOT'O 3aHSATUSl CTYJEHThI 3HAKOMSTCS C jJabopaTopuei, IPOXOAST BBOAHBIA MHCTPYKTaX MO TEXHHUKE
0e3omacHoOil paboThI C U3MEPHUTEIBHBIM 000PYAOBAaHHEM U MOXKAPHON GE€30MaCHOCTH, A0 HUX JOBOJIAT-
Csl LIeNTM W 3a[a4d MPaKTHKyMa, OpTaHU3alMs M MOPSIOK BEIMONHEHUS padot. [Ipu HeoOxommmocTn
(bopMHpYIOTCS KOMAHbI 7S BBIIOJIHEHUS paOOT MaJIbIMU IPYIIIAMU.

Brimonaenmne kaxxaoi 1abopaTopHOi paOOTHI CKIIAIBIBACTCS U3 CIETYIONINX ITAIOB.

1. CamocTosiTeIbHAsI MOATOTOBKA CTYAeHTOB K padore. [lepen HauagoM paOoThl CTYAEHTHI
JIOJIKHBI YETKO MPEJCTaBISATh ceOe 1enb paboThl, 3HaTh CXEMY, METOJ] U3MEpPEHUs, (PU3UUYECKYIO CYIIl-
HOCTh OKHJAEMBIX pPe3yibTaToB. JloJKeH ObITh MOATOTOBIIEH IMPOTOKOJ M3MEPEHMH, CoAepKaluii
TaONUIBI IS 3alMCH PE3yJIbTaTOB M3MEPEHHH M OCHOBHBIE pacyeTHbie (opmyibl. CTyneHTHI, HE
MOJArOTOBUBIIMECS K paboTe B COOTBETCTBUH C 3TUMU TPeOOBaHUSAMH, K BBIIOJHEHUIO Pa0OTHI HE 10-
ITyCKaroTCsl.

2. IIpoBeaeHne IKCEPUMEHTA. JTOT 3Tall OCYIIECTBISAETCS B COOTBETCTBUU C METOJUYECKUMHU
YKa3aHUSAMH, KOTOpPBIE COJEP)KaTCs B OMMCAHMU K KaxkJqoW pabore. JlaboparopHble M3MepeHHs] Ha
CTEHJE CTYIECHT MOXET HayaTh TOJBKO IOCJE coOece0OBaHus ¢ MpenojaBareieM U MOJyYeHHUs COOT-
BETCTBYIOIIETO JI0MycKa. JItoOple U3MEHEHUs B CXEME MPOBOJATCS P OTKIOYEHUH CXEMBI OT UCTOY -
HUKa HanpsbkeHus. Pe3ynbTaTsl M3MepeHus NpoBepstoTcs npemnojasateneM. [lpu padore B naboparo-
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pun HGO6XO,[[I/IMO CTPOr'0 BBIIIOJIHATH BCC IIpaBUJIa TCXHUKU 0C30IMaCHOCTH U YKa3aHud npenoaaBaTe-
JIsI.

3. CocTaBJjieHHe 0TYeTa 0 MPOJAeJaHHOM padore. OTUET NOIKEH COAEPKATh UCUEPIBIBAIOLINE

JaHHBIC, KaK O ICJIN pa6OTI)I, TaK 1 O pE3yJjibTaTax B CJ'IeJIYIOHleﬁ IOCJICA0BATCIBHOCTHU

— 3aJaHue;
— CXeMa YCTaHOBKH M OMHMCAaHHE METOJUKH U3MEPEHUH;
— TIEPBUYHBIC SKCIIEPUMEHTAIBHBIE PE3YJIbTATHI 32 OIHICHIO MTPEToIaBaTeNs;
—  pe3yibTaThl KOMITBIOTEPHOH OOpaOOTKH DSKCIIEPHUMEHTAITBHBIX JTAHHBIX, BKIFOYast
rpaduKu, TaOIUIIbI;
— oOmme BBIBOJIBI O paboTe U 3aKII0UEHHE, O KAUeCTBE HCCIICOBAHHBIX MaTEPHUAIIOB.
Tekcr oryera MOKEH OBITH HamMKMCaH aKKypaTHO W pa300p4YMBO OT PYKH WIIM HPEACTAaBICH B

BHJIC pacreyaTKy, MOCJIe KOMIBIOTEPHON BepcTKU. B 00oMX ciydasx TEKCT JOHKEH MPEeCTaBIsATh
co0oli JIoTHYeCKOoe M3JI0KEHHE CYIIecTBa Bompoca. Hemomyctumo npuBenenue gopmyin, Tadauiy 6e3
pa3bsiCHEHUI BceX 00O3HaueHWH W cokpamieHuil. OTUeT JOHKeH OBITh MOHSATEH IS KaXKJIOTO YH-
TaroIIero 06€3 KaKMuX-Tu00 JOTIOJHUTEIHHBIX BOITPOCOB K COCTABUTEIISAM OTYETA.

Kpumepuu oyenusanus

O1neHnBaroTCs Cleyrolue 3Tamnbl JJaA00paTopHON pabOThI:
1. BrImonHeHne SKCIePUMEHTAIBHOM YacT PabOTHI.
2. O6paboTka pe3yabTaTOB U MOJArOTOBKA OTYETA O BHINOJIHEHHOH pabdoTe.
3. 3ammra pe3ynbTaThl JIAOOPaTOPHON pabOTHI.
CTyJeHT BBINOJHUBIIMI M 3alIUTHUBIIMKA Bce abopaTopHble paboOThl MO0 AMCLUUILUIMHE MOIYYaeT B

koHIle cemecTtpa 21 Gamn. Kaxkmas maboparopHasi paboTa B 3aBUCHMOCTH OT CTCTICHH CJIOKHOCTH U
B2)XHOCTH TEMBI OIlcHUBaeTCs MHIUBUAyaTbHbIM OarutoM (K). Illkana oneHuBanus 1a00paTOPHBIX pa-
00T yCTaHABJIMBAETCS B HA4aje CEMECTpa U JOBOJIUTCS IO CBEICHUS 00YJaIOLINXCS CTYICHTOB.

Tabmuma 9. Memoouxa oyenusanue 8binoIHeHUs IMAN08 1AOOPAMOPHOL pabomvl

Ne PeiiTuHrOBBIN
Bun srana
n/n 0aJI
1. JlomycK U BBITIOJIHEHHE YKCIICPUMEHTAILHOM YacTh paboThI 03K
b
2. [IpencraBienne oTuera Mo Tpedyemoit hopMme B K caaue paboThl 02K
b
3. 3amuTa paboThI 05K

[Tpumeuanue: K — konumdecTBo 0amioB, OTBOAMMOE B paMKaX PEHTHHTOBOM CHCTEMbI Ha JJAHHYIO pa-

60Ty, KOTOPOC OMPECACIIACTCA NPCIIOAaBaATCIICM B HAYAJIC naGopaTopHoro Kypca.

5.4. [IpomesKyTOYHAS aTTeCTAIUSA

(Konmponupyemas komnemenyus [1K-1)

W3yueHne quCIUIUIMHBI 3aBEPIIAECTCS YCTHBIM 3a4eToM. [IpruMepHbIi nepedeHb OCHOBHBIX

BOIIPOCOB BBIHOCHUMBIX HA 3K3aMCH MMPUBCICH HHUXKC!:

1.
2.

[IpenMeT MUKPO3IEKTPOHUKHU, OCHOBHBIE OHTUA U onpeaeneHus. Knaccuduxarus UMC.
OOm1as knaccuuKanus OCHOBHBIX THIIOB JIOTHYECKUX 3J1€MEHTOB. CpaBHUTENbHAs XapaKTEePUCTH -
Ka. Peanu3anys 6a30BbIX JJOrHYECKUX (YHKUIHUH C TOMOIIBIO JUOAHBIX KITIOUEH.

[TonsiTne Tpan3zuctopHoro kimo4va. McnonszoBanue MOII-TpaH3uCTOpPOB 71 CO3AaHUs JTOTHYE-
ckux 3semenToB. KMOII unseprop.

[TpuHIMT OeCTBUS JTOTHYECKUX 3JIEMEHTOB C JIOTUKOM Ha BXoje. OO0I1as CTpyKTypa JOrHYeCKHX
anemenToB TTJI, JITJI u uHXKEKIIMOHHOMN JIOTHUKHU.

Ocob6ennoctu cTpykTypsl n-p-n BII tpansucropos UMC ¢ u3ossiuueit Ha OCHOBE n-p mepexosa.
Bnustaue o6meit moanoxkku Ha padoty Ounossipasix Tpansucropos MMC.
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6. Jludektpuueckas u3oasus daeMeHToB 6unossapasix UMC. UMC ¢ KoMOMHUPOBAHHOW H30IISIIHM -

en.

WHTerpanbHble TpaH3UCTOPBI THIA P-n-p. OCHOBHBIE TapaMeTPbl 1 OCOOEHHOCTU CTPYKTYPHI.

MHmuorosamurrepnsie Tpanzuctopsl UMC. [IpuHumn neicTsus.

NMC noBbIlIEHHOW CTENEHU UHTErpaliii. MHOTOKOJUIEKTOPHBIE TPAH3UCTOPHI.

0. PaGota TpaH3ucTopa B KIr0ueBOM pexxkume. [IpoxoxaeHre npsaMoyrolbHbIX UMITYJIbCOB Yepe3 Kac-

KaJl Ha OCHOBE OMIIOJIAPHOTO TPaH3UCTOpa

11. IlpuMeHeHne NOIEBBIX TPAH3UCTOPOB B MUKPOAIEKTpOHUKE. BapuanTtel koHcTpykunu MII-Tpan-
suctopo UMC.

12.cnonb30Banue BHIMPAMIISIONIETO KOHTAKTa METAJLI-TIONYIIPOBOAHUK ISl yBEIUYEHHS OBICT-
poeicTBUS OUNIONSAPHBIX TpaH3UCTOpoB Tpanzuctopsl ¢ nuogom LoTTku.

13. JIlnonHbIE CTPYKTYpPBI B MUKPOIJIEKTPOHUKE. CpaBHUTENIbHAS XapaKTEPUCTHKA.

= o

14.Bnusaue nognoxkku UMC Ha mapaMeTphbl U XapaKTEPUCTHKU UHTETPAIbHBIX IHOIOB U CTAOWIH-
TPOHOB.

15.KonctpykTrBHBIE 0COGEHHOCTH AKTHBHBIX JIEMEHTOB TI0JTYIPOBOIHMKOBBIX MUKPOCXEM Ha
OCHOBE 10JIeBbIX TpaH3ucTopoB. KMOII cTpyKTypHI.

16.Cyummocts adgpexror koporkoro kanana B M/IIT crpykrypax. MexaHu3M BIIHMSHUS KOPOTKO-
KaHaJbHBIX 3(PPEKTOB HA MOPOTOBOE HAIPSHKEHHUE TPAH3UCTOPOB.

17. BAX xapakrepuctuku M/III TpaH3uCTOPOB C KOPOTKUM U JUIMHHBIM KaHaioM. CpaBHUTENIbHbIN
aHaJIn3.

18.0cHoBHbBIE npo6embl MunHaTiopusauu MJITT TpanzucTopos. Bribopa Matepuana 1moa3arsop-
HOT'O JUDJIEKTPHKA.

19.KoncrpykruBHabie 0cOGEHHOCTH CyOMUKPOHHBIX TPAaH3UCTOPOB LDD CTPYKTYphI M MX BIMSHUE HA
3¢ PEeKTh KOPOTKOTO KaHaIA.

20.Copemennsie MJIIT TpaH3uCTOPHI HA OCHOBE TEXHOJIOTHH «HAIPSIKEHHOTO» KpeMHust. [IpuHImm
neiictBusi. Kpurepuu Beioopa matepuana uist GopMupoBaHus 0071acTH KaHajla TAKUX TPAH3UCTO-
pOB.

21.Crpykrypa coBpemennbix M/IIT TpaH3KCTOPOB, BHIIOIHEHHBIX HA OCHOBE TEXHOIOIUH «KPEMHUM
Ha n3ossiTope». [lepcnekTuBel nabHENIEro ymeHbeHus pasmepos M/II1 tpan3uctopos.

22.Pe3uCTUBHBIE 3JIEMEHTHI MONYIPOoBOAHUKOBBIX UMC. Ilienounbie U 1udpy3uOHHBIE PESUCTOPBL.

23. KoHzeHcaTOpsl 1 MHAYKTUBHBIE 2JIEMEHTHI B MUKPOJIEKTPOHHUKE.

24. TIpuOopsI ¢ 3apsAa0BOI CBSI3BIO, chepa MPUMEHEHHS U TIPUHIIUIT JCHCTBHSL.

25.®u3nyeckre OrpaHUYEHNs B MEKPODJIEKTPOHUKE. DiiekTpomurpaius 8 UMC. Biusinue mex-
3JIeMEHTHBIX coeanHeHuni Ha padoty UMC. [ToHsTHE 3a1epKKH UMITYJIbCA.

26. CpaBHUTENBHAS XapaKTEPUCTHKA MOJI0KEK Ha OCHOBE KpeMHUS U apceHuia rajuiust. CTpykTypa
IIOJIEBBIX TPAH3UCTOPOB € YIPABJIAIOLIUM IIEPEXOAOM METAILI-IIOIYIPOBOAHUK.

27. IlpuHuuI AeMCTBUS TPAH3UCTOPOB C YIIPABJISAIOIINM [IEPEX0I0M METAILI-IIOJIYIIPOBOIHUK. AHAIIN3
CTOKOBBIX U CTOK-3aTBOPHBIX XapaKTEPUCTHK.

28.TeTepocTpyKTyphl Ha OCHOBE apCEHU 1A TAIUIHSA. SIBIEHNS CBEPXUHKEKIIMU B TETEPOIIEPEXOIAX.

29. IlonsiTHE ABYMEPHOIO 3JIEKTPOHHOTO rasa. [lepcreKTUBbI COIb30BaHUs HUTPHUIA TAJUTAS [T
(bopMHpOBaHUS TETEPOCTPYKTYDP.

30. Bo3mosknoctu 6unomnspaoit rexnonoruu B CBY nuanazone. ['ereponepexoHbie OUMOISpHbIE
TPaH3UCTOPBL.

3 1.Vcnonp30Banue reTeponepexoa Npy Co3AaHuu 1oJeBbix npuoopoB. HEMT Tpansucrtop Ha
OCHOBE apCEHH/1a TaJUIns.

32.01munTenbHBIE 0COGEHHOCTH CTPYKTYP neeBaoMopdHbix 1 Metamopdusix HEMT TpaH3ucTopos.

33.TIpumenenne nbe309pdheKra B pagarnodieKTporuke. [IpUHIUI JeHCTBUS OCHOBHBIX IPUOOPOB TIbe-
300JIEKTPOHHUKH

16



34. Axycroonekrpuueckuii 3¢pdekt. [IpuGopsl Ha OCHOBE MOBEPXHOCTHO-aKYCTHYECKHX BOJIH. AKY-
CTORJICKTPHUYCCKUC YCUITUTCIIN.

35. DnemMeHThl GYyHKIIMOHATBHOM JIEKTPOHUKH Ha OCHOBE CBEPXIPOBOIAIIMX MaTepraioB. CTaruo-
HapHBIA U HeCcTalMOHAPHBIN 3¢ dexTs [xozedcona..

Memoouueckue pexomenoayuu

[TonroToBka CTyJIEHTOB K 9K3aMEHY BKJIIOUAET MPOpabOTKy JIEKIHiA, B TEUEHUE CEMECTpa U He-
MIOCPEACTBEHHYIO IIOATOTOBKY B JHH, NPEALIECTBYIOIIME 3K3aMEHY, BKIIIOYas, MOATOTOBKY K KOJ-
JIOKBHyMaM, TECTUPOBAHHIO, BHITIOJIHEHHUIO TAOOPATOPHBIX PadOT U UX 3alUTY.

Jlis TOATOTOBKY K OTBETAM Ha 3K3aMEHALMOHHBIE BOIIPOCH! (OHM BBIJJAIOTCS B KOHLIE CEMECT-
pa) CTYIEHT JO0JKEH UCII0JIb30BATh HE TOJIBKO KypC JIEKIIMIA, HO U OCHOBHYIO U JOIOJHUTENIBHYIO JIU -
TepaTypy AJis BBIpaOOTKHM YMEHUS 1aBaTh Pa3BEPHYTHIE OTBETHI HAa OCTaBJIEHHBIE BOIIPOCHI.

B Xxozme moAroToBKM K 3K3aMEeHY CTYAEHTY HEOOXOJMMO oOpamiaTh BHUMaHHME HE TOJBKO Ha
YPOBEHb 3alIOMHMHAHUS, HO M Ha CTENIEHb IIOHMMAaHUS U3y4aeMBbIX BOIPOCOB. MeXaHMYECKOE 3aIIOMH-
HAHUE YHUCIJIOBBIX 3HAYCHUM XapaKTEPUCTUK MATEPUATIOB HE PEKOMEHIYETCS, HO CTYACHT IOJIKEH OT-
YETJIMBO MPEJCTABIATh ceOe MOPSIOK ITUX BeanuuH. HemocpeacTBeHHast HOArOTOBKA CTYIEHTA K JK-
3aMEHy JI0JDKHA B Pa3yMHBIX IIPONOPLUAX COYETaTh M 3allOMHUHAHME, U NTOHUMAaHHE IMPOrPaMMHOIO
MaTepuaia.

Kpumepuu oyenusanus

[To mToram sk3ameHa CTyJIEHTY, 13 MAaKCUMAJIHLHOTO KOJIMYECTBa 0auioB, KoTopoe cocrtasiset 30,

BBICTABIIACTCS:

1)ot 27 no 30 GamioB, ecinu BiaJAeeT MPOTPAMMHBIM MaTEPUAIOM IO AUCIUIUIMHE B TIOTHOM
o0BeMe; TO0CTaTOYHO TITyOOKO OCMBICTUBAET NUCIUIUIMHY, HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOMPOCHI;
yMeeT aHaJIM3NpPOBaTh, CPABHUBATH, KJIACCU(UIIPOBATH, 0000IIATh, KOHKPETU3UPOBATh U CUCTEMATH-
3UpOBaTh U3YUYCHHBIN MaTepuall, yCTaHABIUBATh MPUYNHHO-CIIEICTBEHHBIE CBS3H; YETKO (POPMHUPYET
OTBETHI;

2)oT 24 o 26 GannoB, eciau BlIaJeeT MPOrPaMMHBIM MaT€pHAIIOM TOYTH B IOJIHOM 00beMe
(MMeroTCs MPOOEITBI TOJTBKO B HEKOTOPHIX OCOOEHHO CIIOKHBIX pa3ziesiax); CAMOCTOSITEIbHO M OTYaCTH
MIPYU HABOSIIIKX BOMPOCAX JaeT MOJHOLIEHHBIE OTBETHI HA BOMIPOCHI; HE BCET/a BhIAENsAET Hanboee
CYIIECTBEHHBIE, HE JIOITYCKAET BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX;

3)ot 15 mo 23 6annos, eciu BIaZeeT OCHOBHBIM 00bEMOM MPOrPaMMHOTO MaTepHana Mo Juc-
[UTUTAHE; TIPOSBIISIET 3aTPYAHEHHS B CAMOCTOATENBHBIX OTBETAaX, ONEPHPYET HETOUHBIMU (HOPMYJIH-
POBKaMU; B IIPOIIECCE OTBETOB JOMYCKAET OIIUOKH MO CYIIIECTBY BOIIPOCOB.

B ciydasix, kora o0yJaroniuiicss He OCBOMIJI 00s3aTeNbHBII MUHIMYM IIPOTPaMMHOTO MaTepHa-
Ja 0 AMCUUIUINHE, He CTIOCOOEH OTBETUTh HA BOMPOCHI 1a)Ke MPHU AOMOIHUTENBHBIX HABOISIINX
Bompocax, BeictaBisiercss 0 6ayuioB. CTyneHT, HemoOpaBwii 36 0aJIOB B X0J1€ TEKYIIETO U pyOeKHO-
ro KOHTPOJIA, K 9K3aMeHy He Jomyckaercs. Huke mpuBeieHbI KPUTEPUH U TTOKA3aTeNH OLCHUBAHUS
IIPOMEKYTOYHOM aTTECTALUU.

Tabruya 10. Kputepuu 1 moka3aTesy OLEHUBAHUS POMEXYTOYHON aTTeCTalluu

[llkana mo TpajAUIIMOHHON MATHOATUILHON CUCTEME
ba30Bblif ypoBEHb IIponBUHYTHII Bricokuii
Heynosnersopu- | ynosieTBopuTenbHO /aud. YpOBEHb YpOBEHb
TEIBHO 3a4eT xopomo/ ud. 3aueT oTIU4HO/ ud. 3a4eT
[Ikana no 6aJIIbHO-PEUTUHTOBOM cHCTEME
36— 60 61 — 80 | 81— 90 | 91— 100
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7. MeToau4ecKue MaTepuaJbl, ONpeae/sione Npoueaypbl OLeHMBAHUS 3HAHUI,
YMEHHi, HABBIKOB M ONbITA /1eSITeJIbHOCTH

Tabruya 11. Pe3ynbTaThl OCBOGHUS YU€OHOH NUCIMITIMHEIL, [TOJUIeXkKAIUe POBEPKE

Pe3yabTarsl 00yyeHus
(KOMIeTEeHIINHN)

OcCHOBHBIE TOKA3ATEJH OEHKU
pe3yJabTaToOB 00y4eHHu s

Cnoco0eH NpPOBOAMTH TEXHU-
yeckoe o0cayKuBaHMe
PAANO0dIEKTPOHHOM anmnapary-
pul (ITK-1):
v' TIK-1.1. AHanusupyer Me-
TOJIbI TEXHUYECKOT0 obecreye-

3HaTh:

- OCHOBHBIE THUITbI KOMIIOHEHTOB 3JIEKTPOHHBIX CPEICTB, UX
HAa3HA4YCHUC, KOHCTPYKIIMHU, OCHOBBI TECXHOJIOTHU U3TOTOBJIC-
HUs, DKCIUTyaTallioHHbIE XapakTepucTuku(31);
—HPUHIUIIBI, METOJAbI U CPCACTBA BBIIIOJITHCHUA pacdCTOB U
BBIYMCIUTEIBHBIX pa0coT(32);

HUS SKCIUTyaTalluu pajluodJeK-
TPOHHOM anmaparypsl.

v' TIK-1.2. Ilpennaraer
CIocoObl MOHTaXa
PaguodIEKTPOHHOM ammapary-

YMmerh:
- MPUMEHSTH TIOJyYCHHBIE 3HAHMSI O CBOWCTBAX MaTEPUAJIOB
IIpY PELIEHNUN 33124 IIPOEKTUPOBAHUA, TEXHOJIOTUU U DKC-

TUTyaTalluy U31€TUil U yCTPOMCTB PaAMOTEXHUYECKUX CU-
crem(¥1);

B
v' TIK-1.3. Ucnonb3yer cpea-

CTBa U3MEPEHUS JIsI KOHTPOJIS
TCXHHUYCCKOI'O COCTOAHUA
PaarodIEKTPOHHOM anmapary-

PBL.

Baagern:

- METOJIaMH1 YKCIIEPUMEHTAIBHOTO UCCIICIOBAHMSI OCHOBHBIX
cBoiicTB Matepuanos(B1);

- METOJIaMH1 YKCIIEPUMEHTATBHBIX HCCIICTIOBAHUHN TTapaMeTPOB
Y XapaKTEPUCTUK TTACCUBHBIX KOMIIOHEHTOB AJIEKTPOHHBIX
cpencts(B2);

Cnoco0eH MpPOBOAMTH AHAJIU3
NpPUYUH Opaka NpH HM3IrOTOB-
JIeHMH W3JeJuil MHKpPOdJieK-
TPOHUKM M  JAaBaThb  pe-

3HaTh:

- OCHOBHBIE paJlOMaTepHUalbl U PaIMOKOMIIOHEHTHI, X Ha-
3HaYeHHE U XapaKkTepucTuku(33);

—TEXHOJIOTHIO TPOU3BOACTBA B oTpaciu(34).

KOMEH/IaUMH M0 MX YyCTpaHe-
HUI0 U npeaynpexaeauro (IIK-
3):
v’ TIK-3.1 BeIsBisieT T€XHO-
Joruyeckre (pakTophl BBI3BI-
BaIOIIUE TOTPEITHOCTH
W3TOTOBJICHUS U3JEITNI MHK-
POSJIEKTPOHHKH.
v' TIK-3.2. laeT npeioxe-

- OCYILLIECTBJIATH COOp M aHAJIN3 JAHHBIX M0 (PYHKIIMOHAIBHBIM
Y KOHCTPYKIIMOHHBIM CBOWCTBaM MaTEpUaJOB U IapaMeTPOB
KOMITOHEHTOB 3JIEKTPOHHBIX CPEJICTB BEBIHOCUMBIX B TEXHUYE-
CKO€ 33JJaHH€ HA IIPOEKTUPOBAHUE PATUOTEXHUUECKHUX CH-
crem(¥Y2);

- ONpeeNATh HE0OX0AUMBIE CPEACTBA OOECIIEUCHUS Ha/1eK-
HOCTHU PaIMOTEXHUYECKUX CUCTEM C YUETOM CBOWCTB MaTepu-
aJIOB U (PU3NYECKUX OCOOCHHOCTEHN 3JIEKTPOHHBIX KOMIIOHEH-
TOB(Y3).

HUS TI0 JIMKBUJAINH Opaka B
MPOU3BOJICTBE U3AECIUI MUK-
PO3JIEKTPOHUKH.

v' TIK-3.3. Ilpeqnaraer BHe-
CeHHe U3MEHECHUU B
TEXIIPOLECC.

Baajgern:

- MeTo/IaMH pacyeTa 0a30BbIX XapaKTePUCTHUK paJuoMaTepH-
aJIOB ¥ paJJMOKOMIIOHEHTOB, BIMSIOIINX HA TapaMeTphl
npoexTupyemoro ycrporicrsa(B3).

- IpaBWJIAMH U METOJAMH MOHTa)ka, HACTPOMKHU U PETYJIMPOB-
KM Y3JIOB PaIMOTEXHUYECKUX YCTPOMCTB U cuctem(B4).

Tabauya 12. dmansi popmuposanusi KOMnemeHyuu U UCNOIb3yembvle CPpeoCmea OYeHUBAHUS

Cocras DJieMeHThI KOMIEeTeHIHH
Conepuanne 31, 32, 33, 34 V1,2, V3 B1, B2, B3, B4
ITANoOB
Bujabl 1.JIexin 1.JJabopaTopHbie pabotsl | 1.JlaGopaTopHbie pabOTHI
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3aHATUHI 2.KoHcynprauuu 2.CamocrositenbHas pa- | 2. CamocTosiTeNbHas pa-
3. CamocrosiTenpHas pa- | 6ota 6ota
6ota
CpencrBa 1. Ilocewenue 3anamuii 1. [lonyck u evinonnenue | 1.3awuma pezyromamos
oneHuBanms | (cM., pasn.S, Tabm. 6). nabopamopHroll pabomul | 1ab60pamopHou pa-

2.Konnokeuym

(cMm., pa3n.5, Tabmn.7)
3. Tecmuposanue
(cMm., pasn.5, Tab6mn.8)
4.Ox3amen

(cMm., pazn.5, Ta6m.10)

(cm., pasn.5, Ta6:1.9)
2. Obpabomxka
pe3yibmamos u
noo020moeka omuema o
8bINOIHEHHOU pabome.
(cm., pasn.5, Ta6a.9)

3. Tecmuposanue(cM.,
pasn.5, Ta6:n.8)

4. Konnoxeuym(cm.,
pasn.5, Ta6n.7)

bomuwi(cM., paza.5, Tabm.9)
2. Tecmuposanue(cM.,
pasn.5, Ta6m1.8)

3. Konnoksuym(cm.,
pasn.5, Ta6mn.7)

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

5. 3auem(cm., pasn.s,
Ta6m1.10)

YpoBeHb cHOPMUPOBAHHOCTH DIIEMEHTOB KOMITETCHIIMH B paMKaX U3yUYeHHsI TAaHHOMN TUCIIUILIH-
HBI BKJIFOYAET YEThIPE YPOBHS:
® HUBKULL YDOBEHb(OYEHKA «HEYO08IemMBOPUMENbHO ) XaPAKTEPU3YETCs TNO0 OTCYCTBHEM,
1100 YaCTUIHON CHOPMUPOBAHHOCTHIO IIEMEHTOB KOMITETEHIIHIA;

® 0a3086blll YPOBeHb (OYeHKA «YO081emMEOPUMETILHOY) SBISIETCS 003aTEIIBHBIM JIJIST BCEX
00yJaromuxcs Mo 3aBEPIICHUH OCBOCHUS TUCIIMIUTHHBI, B IIEJIOM JIEMEHTBI KOMIIETCHITUI

c(OpMHUPOBAHHI,

® 1POOBUHYMBILL YPOBEHb (OYEeHKA «XOpOuio») XapaKTepru3yeTcsl IPEBbIIIEHHEM MUHUMAIIb-
HBIX XapaKTEPUCTUK C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH TI0 3aBEPIICHIUH OCBOCHHUS JTUC-

IIUITIIMHBI,

® 8bICOKULL YPOBEHb (OYEHKA «OMIUYHOY») XAPAKTEPU3YETCS] MAKCUMAIIbHO BO3MOYKHOM
BBIPAKEHHOCTBHIO KOMIIETECHIIMM U SIBJISIETCS] BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM IS
CaMOCOBEPILIEHCTBOBAHMUS.
Hwxe B Tabnurie 13 mpuBeneHs! 001IMe XapakTEPUCTHKN U KPUTEPHU OLICHUBAHHS YPOBHS
OCBOEHHUS JIEMEHTOB KOMIETEHIIMI 3aKPETUICHHBIMU 3a IUCLUUTIIIMHOM.

Tabnuya 13. Obwue xapaxmepucmuxu nokazamerel U Kpumepues OyeHUSaHUs.
KOMITETEHIIMH TI0 dTaram

IToka3aTenn 3HaThL YMmerhb Baagern

H KPUTEPHH

«OTINYHOY O6mamaer  Qaktuue- | YMeeT mpuMeHsATh 1o- | Brageer  TexHomoru-
(BbICOKHMIi YpOBEeHBb) CKUMH M TeOpeTHYe- | JIy4YeHHbIC 3HaHUS Uil | IMH B H3y4aeMoi

CKUMHA 3HAHUSIMUAU B
npefenax u3ydaeMoit
o0jacTd ¢ IIOHHMa-
HUEM TpaHUIl TpUMe-
HUMOCTH.

pelieHnss  IPOMU3BOJ-
CTBEHHBIX U MCCIENO-
BaTeJbCKM  33/Ja4 B
n3y4aeMoi 00s1acTu

MpeAMETHOM 00JIaCTH U
AMEET HABBIKU  UX
COBEPIIICHCTBOBAHUSI.

«Xoporo»
(mpoaBMHYTHIN
YPOBeHb)

3HaeT (aKTsl,
MPUHIIATIBI, TPOIIECCHI,
o01ye NoHATHS U
KaTeroOpuu B Mpeienax
u3y4yaeMoi 00JacTu

Obnanaer auana3zoHOM
NPAaKTUYECKUX  yMe-
HUMl, TpeOyeMmbIxX JuIs
pemenus mpodeccuo-
HAJIBHBIX 3a/1a4

AnanTupyeT cBoe Io-
BeJIEHHE K 00CTOS-
TEJIbCTBAM B PELICHUU
3a/1a4 B U3y4aeMou
o0acTu

((YILOBJ'IGTBOPI/ITGJ'II)HO»

OO0agaeT 0a30BBIMH

O0agaeT OCHOBHBIMH

Crioco0O€eH BBINOJIHATE

19




(TTOporoBbIii ypOBeHb)

0OLIMMHU 3HAHUSAMU B
n3y4aeMoi obmactu

YMEHUSIMH, TPeOy-
€MBIMHU JJIS BBITIOJTHE-
HUS HECJIOXKHBIX 33124
B M3y4aeMo# 00JacTh

paboThI B H3ydaeMon
00J1aCcTH TTO/T KOHTPO-
JIEM .

«HeynoBineTBOpUTEIBLHO»

(Hu3kuii ypoBeHb)

OTpbIBOYHBIC 3HAHUS,
MyTaeT OCHOBHBIE TO-
HSTUS U KAaTETOPHUH B
u3y4aeMoii obsactu.

YMeHHUs HE TTO3BOJISIOT
BBITIOJTHUT HECIIOKHBIC
3a/1a4yl B U3y4aeMoun
00J1acTu, coBepiaet
OIIMOKHU.

UcnsITBIBaET TPYIHO-
CTH IIPU pEUICHUH 3a-
Jlay B U3y4aeMOu
obnacTu Jaxe moa py-
KOBOJICTBOM

8. YueOHO-MeTOaAMYECKOE 00ecTIeueHrne JUCIUIIINHEI

Ocnosnasn r1umepamypa
1.Crenanenko WM. I1. OcHoBbl MUKpPOIIeKTpOHHUKH. - M. : CoBerckoe paano, 1980. - 424c¢.(1695k3, mo-
nounbiit uaaekc 6@2.13(075.3)).
2.I'yproB B.A. TBepaoTenpHas 2JIEKTpOHUKA : yueO. mocodue st By3oB. — M.: Texnocdepa, 2005. —
407 c.(15 ax3., mosnounslit Homep 531.91(075.3))
3. Marepuaisl 2JIEKTPOHHBIX CPEJICTB [DIEKTpOHHBIN pecypc] : yueObHoe nmocooue / FO. A. INatuun, B.
JI. Tkanuy, I1. A. Kamaes [u ap.]. — DnextpoH. TekctoBbie nanubie. — CII6. : Yuusepcurer UTMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/67263.html
4. Epumon U.E., Kozeips U.51., lopbynos F0.M. Muxpoanektporuka.- M.: Beicimast mixomna. 1987.-
416 c.

Jlononnumenvuasn aumepamypa

1. KonenoB JI.A. TexHONOTHSA U KOHCTPYHUPOBAHUE MUKPOCXEM, MUKPOITPOILIECCOPOB M MUKPOCOOPOK.-
M.: Paguo u cBa3b. 1989.- 421

2.Xoposur I1., Xumn V. UckyccrBo cxemorexHuku: B 3 - x tomax: T.1,2,3. Ilep. c anrin. — M.: 5
Mup,1983. — 367 c.

3.UrymuoB, B.H. ®u3nueckue 0CHOBBI MUKPOAJIEKTPOHUKH : yueOHoe nocooue / B.H. UrymHOB. - M. ;
bepnun : Jlupekr-Menua, 2014. - 358 c. : ui., Tabm. - bubnuorp.: c. 345-346. - ISBN 978-5-4475-
3300-7 ; Toxe [Dnekrponnsrii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271708
(05.10.2016).

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CrpaBo4Hasi mpaBoBas cucteMa «I apanT.

3. http://www.consultant.ru/ -CnipaBounas npaBoBas cucreMa «Koncymnprantllirocy.

4. http://www.studmedlib.ru - D9BC «KoHCynbTaHT cTy1eHTa»

5. DIIEKTpOHHBIE BEPCUH KypHaANIOB: “@u3uka TBepaoro Tena”, “XKypHasl TeXHUIeCKON GU3HKHN”,
“IlucpMa B s)KypHaJI TeXHUYECKOH prsukn”, “Dusnka u TEXHUKA MOTYNPOBOAHUKOB” http://
journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpEMEHHBIX JIOCTHKEHHUSAX B 00JIaCTH MUKPO- U HAHOTEXHOJIOTHH.

9. IIporpamMHoOe oOecriedeHUue COBPEeMEeHHbIX
HH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHii

1. CTyeHThl UMEIOT IOCTYII K €AMHOMY 00pa3oBaTeIbHOMY MOPTAIY, TJI€ MOTYT B OTKPBITOM JIOCTYIIE
MOJIb30BATHCS PeCypcaMu yueOHO-METOJMUECKON JTUTEPATYPHI, SBISIOIUMHCS Pa3padOTKaMH BEy-
mux BY30B Poccun.
2. 1519 peITUHIOBOI'O KOHTPOJISI UCIIOJIB3YETCSl CHUCTEMAa KOMIIBIOTEPHOI'O TECTUPOBaHUS Ha Oasze
nporpammHoro obecrieuenuss Moodle.
3. IIpu BbIOJHEHUH JTAOOPATOPHOTO MPAKTUKYMA CTY/IEHTHI B 00s13aTEIbHOM MOPSAKE MPOBOJAT 00-
pabOoTKy 3KCIEPUMEHTAIBHBIX JJAHHBIX C IPUMEHEHUEM ITPOrpaMMHBIX nakeToB Microsoft Exell,
MathCad..
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4.B paMKax obecneucHUs IMPUMCHCHUS KOMITBIOTCPHBIX TEXHOJIOTHM B O6p330BaTCHLHOM mponecce
HMCIOTCA CIICHUATIU3UPOBAHHBIC KOMIIBIOTCPHBIX KjIaCcCa C COBPEMCHHBLIM IIPOTrpaMMHBIM obecreue-
HUEM 1 UMCIOIIIMM BBIXOJ B I/IHTepHCT.

10. MaTepuajibHO-TeXHHYeCKOe obecnieueHue padoThbl

MartepuanbHO-TeXHUYECKY10 0asy JIs MPOBE/ICHHS 3aHATHH MO UCIUILUIMHE COCTABISIOT:

e  CIEUMAIN3UPOBAHHAST ayJUTOPUS], UCIONb3yeMas NpPU MPOBENCHUN 3aHATUN JIEKIIMOHHOTO
tuma Ne238, pacnonokeHHas mo azapecy: 360004, Kabapauno-bankapckas pecryOnuka, T.
Hanbumk, yn. YepnsimeBckoro, 175, yueOHbIi kopryc yHuBepcurera Ned (OMO),
OCHAILIEHHAs! MyJIbTUMEIMHHBIM ITPOEKTOPOM M KOMILUIEKTOM arIapaTypbl, TO3BOJISIOILEH Jie-
MOHCTPHPOBATh TEKCTOBBIE U IpahuuecKue MaTepHaibl;

e paboyee MECTO MpENoaBaTes;

e paloune MecTa CTYyJCHTOB;

® MeJoBas J10CKa.

MynbTrmMeMitHast — TIPE3eHTALMs, COINPOBOMKAAIOIIASl  JIEKIMIO, TO3BOJISET  IPEojaBaTelio
aKLIEHTUPOBATh BHUMAHUE CTYJICHYECKOM ayIMTOPHHN Ha KIIFOUEBBIX BOIPOCAX JIEKLHH.

JuciurrHa obecrieueHa:

® TECTOBBIM MaTepHallaMd B  3JIEKTPOHHOM oOyuwaromieil cucreme «Moodle» (OTKpbITHIH
YHUBEPCUTET);

®  KHIKHBIM (DOHAOM OMOIMOTEKY;

®  3JIEKTPOHHBIMU BEPCHUSAMU JIEKIMH 1 y4eOHUKOB.

JuctummnHa obecreueHa:

® TECTOBBIM MaTepHallaMH B dJIEKTpOHHOM oOydaromieit cucreme «Moodle» (OTKpwITHIT
YHHUBEPCHTET);

® KHWKHBIM (pOHIOM OUOIHOTEKH;

® 3JEKTPOHHBIMU BEPCUSMHU JIEKIIUN U YUEOHUKOB.

JlaGopaTopHble 3aHATHS 1O JAUCHUIUIMHE NpPOBOAATCA B Jjabopatopun «Matepuansl |
KOMITOHEHTBI TBEPJIOTEIBHOM 2NIEKTPOHUKI» U « TeXHOoIorus GyHKIIMOHAIBHBIX MaTepUAIOB U CTPYK-
TYp 2JEKTPOHUKH», OCHALLICHHOM CIIEIYIONMM 000py10BaHUEM U U3MEPHUTEIbHOIN TEXHUKOI:

1. JIaGopaTopHBIii CTEH/I 110 U3YUYEHUIO TEPMODJIEKTPUUECKHUX SBICHHM.

2. YcTaHOBKa MarHETPOHHOIO PACIbUIEHNsI MaTEPUAJIOB

3. YcTaHOBKa BaKyyM-TEpMUYECKOTO HAIbUIEHUS! TOHKUX TUIEHOK

3. YcTraHoBKa JUIsl U3MEPEHUS yI€IbHOIO COMPOTUBIIEHUS TOHKHUX IUICHOK.

4. JJabopaTopHBIN CTEH] U3YYCHHUS MAarHUTHBIX CBOMCTB.

5. JJabopaTopHBIi CTEH/I [0 U3MEPEHUIO YIEIILHOTO COTIPOTUBIIEHUS METOJIOM 4-X 30HI0B.

6. JlabopaTopHBINl CTEH]I IO M3MEPEHHUIO BOJBTAMIEPHBIX XapaKTEPUCTUK IOIYIPOBOJIHUKO-
BBIX JIEMEHTOB.

7. JJabopaTOpHBII CTEH]T IO MIEKTPOXUMUUIECKOMY aHOIUPOBAHUIO.

8. JlabopaTopHbIi CTeH ] U3MEPEHHs TapaMeTPOB MOTYIIPOBOIHUKOBBIX MaTEPUAIIOB MO pellak-
caruu (POTOMPOBOAMMOCTH.

9. I3mepuTenb XapaKTepUCTUK MOIYIIPOBOIHUKOBBIX TPUOOpoB JI2-56;

10. Ontuyeckuit Mukpockon Beicokoro paspemenus LATIMET-20.

11. YcraHOBKa KOHTaKTHON CBapKHu.

12. JIabopatopusiit ctenn uzmepenus IJC Xoma.

13. IlupoBbie BOIBTMETPBI, aMIIEPMETPbI, MOCTHI TIOCTOSHHOTO U MEPEMEHHOT0 TOKa, FeHepa-
TOPBI, OCHHIIIOrpadbl, HCTOUHUKH NMUTAaHUS, MYJIbTUMETPHI U JIP.

14. TIK-4 .

15. HoytOyk- 1 mir.

16. Ontnueckuii mukpockon MBC-1.

17. Ctenn 1uist U3MEpEHUs CTATUYECKUX MMapaMeTPOB MHTETPATBHBIX CXEM.

18. Crenn u1d n3MepeHus: AMHaAMUYECKUX N1apaMeTPOB MHTErPaIbHBIX CXEM.
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CTyneHTsl UMEIOT JOoCTyM yepe3 MHTepHeT A0CTyIl K ANeKTPOHHOM oOydyatore cucreme «Moodley
(OTKpBITBII YHUBEPCUTET), KOTOpas MO3BOJISIET pa3MelaTh MEKTPOHHBIE YUeOHBIE KypChl B CBOOOTHOM JI0-
CTyIIE JUISl CTY/ICHTOB YHHBEPCUTETA.

ITpn npoBeieHny 3aHATHI JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHSTUI UCTIONb3YOTCSL:
JUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue u c60000H0 PACnPOCHMPaHAEMbLe NPOZPAMMDBL:

Microsoft Office mumensust: JloroBop Nel35 or 22.05.2018, moroop Ne n1-21100 or
20.09.2017, ceprudukar ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroop Ne 4/14-08 ot 14.08.2015,
noroop Ne 1/01-12 or 01.12.2014, noroop Ne0331100002314000061-0003152-01 ot
25.11.2014, noroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, moroBop
Ne0331100002314000038-0003152-01 ot  10.09.2014, ceprudpurar ot 20.04.2009,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007;
apxuBatop 7z, Adobe Acrobat Reader mmreH3us: mpemocTaBisieTcs OECTUIATHO Ha YCIIOBHUSIX
1o azpecy https://www.adobe.com/ru/legal/terms.html;

Mozilla Firefox mumensusi: GPL/LGPL/MPL, Google Chrome nutieH3ust: peaoCTaBiIseTcs
OeCIUIaTHO Ha YCIIOBUSX JIMIICH3MOHHBIX COIJIAINICHHH HA IMPOrPaMMHOE OOECIICUCHHE C
OTKPBITHIM WCXOJTHBIM KOJIOM 1o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

J1s1 CTyIeHTOB C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI CO3/IaHbI CIICIUAIBHBIC YCIIOBUS JUIS
nomy4deHus: oopaszoBanus. CrielUaIM3UpOBAHHOE TMOMEICHHE I MHBAIMIOB PACIONOXKEHO MO ajpecy:
360004, KabapmuHo-bankapckas pecrryonuka, T. Hampurk, yi. YepHsimeBckoro, 173, TaBHBIN y4eOHBIN
KOPITyC YHUBEpCUTETa, ayautopust Nel45.

B mensix 1OCTyNMHOCTM MOJydYeHHUs! BBICIIETO OOpa3oBaHMS IO OOpa30BaTENbHBIM IPOrpaMmaM
MHBAIU/IAMU U JIULIAMHU C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/IOPOBbSI YHUBEPCUTETOM O0ECTICUMBACTCS:
aNbTEpPHATUBHOMN Bepcrel o(UIMaIbHOTO caifTa B ceT «HTepHe™ 1711 CTabOBHISIINX;
MPUCYTCTBUE aCCUCTEHTA, OKA3hIBAIOIIETO 00YYAIOIIEMYCst HEOOXOMMYIO TTOMOIIT;

JUTE MTHBATWIOB W JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI TIO CIIyXy — JyOJHPOBaHHE
BCITyX CIPaBOYHON WH(OpMAIMK O paclUcaHWU Yy4eOHBIX 3aHSATHH;, oOecriedeHre HaIeKaluMu
3BYKOBBIMHU CPEJICTBAMH BOCIPOW3BEICHHSI MH(DOpMAITIH;

JUIl WHBAIWIOB M JIMI[ C OTPAHWYEHHBIMH BO3MOXKHOCTAMH 37I0POBBS, MMEIOIIMX HapyIICHUS
OIOPHO-/IBUTaTeNIbHOTO aIapaTa, co3JaHbl MaTEPHAIbHO-TEXHUUECKUE YCIIOBHSl 00ECTICUMBAIOLINIE
BO3MOYKHOCTh O€CMPEISTCTBEHHOTO JIOCTyMa OOYdYarolMxcs B y4eOHbIE TMOMEIICHUS, OOBEKTY
MIUTaHUS, TyaJeTHBIE W JPYTHMe TIOMEIICHHUS YHHUBEPCUTETA, a TAaKKe NPEOBIBAHUS B YKA3aHHBIX
MIOMEIIEHHAX (HATMYKE PACIIMPEHHBIX IBEPHBIX MIPOEMOB, TOPYUHEN U IPYTUX MPUCHIOCOONICHHI).
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11.03.03 — KoncTpynpoBaHue U TEXHOJIOTHS JIeKTPOHHBIX cpeacTB Ha 2021-2022 y4eOHbIi roa

JIuct uamMeHenuit (IONOJTHEHUI)

B paboueii mporpaMMe AUCHUTLIINHBI (MOIYJIs)

b1.B.03 «MuKpO31€KTpOHUKAY

Ne
n/n

Onement (myHkT)P/IIT

IIepeueHb BHOCUMBIX
W3MEHCHHUH (JIONOJIHCHUM )

IIpumeyanue

Obcydicoena u pekomeH008ana Ha 3acedanul Kageopni_

QJICKTPOHUKH U I/IH!hO[zMaQI/IOHHBIX TGXHOHOFHﬁ,

MPOTOKOJ Ne

3aBenywmmii kageapoi

OT « »

2021 r.

/ P.II. Temes /

MOJMNCH pacugpoBKa MOAIUCH Jara
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