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1. HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCHUIIJINHBI

Lesab u3yyeHHus: AMCHUILUIMHBI — TIOATOTOBKA OaKalaBpoB B OOJIACTH M3JEIUN MHTETPATbHON
AJIEKTPOHUKH, 3HAHUE KOTOPHIX HEOOXOIUMO MPU KOHCTPYUPOBAHHUH, TPOU3BOJCTBE U IKCILTyaTalluU
MHUKPO3JIEKTPOHHOM aImnaparypsl.

3agaun AUCHUIIMHBI:

- 03HaKOMJICHHE CTYJIEHTOB C MPEICTaBICHUSIMHI 00 YPOBHE COBPEMEHHOI MUKPOAJIEKTPOHUKH, €€ Me-
TOJIaX, CPEACTBAX, NpobIeMax U NepCHeKTHBAX;

- 03HaKOMJICHHE CTYJIEHTOB C OCHOBHBIMU MPUHIUTIAMH paOOThl aKTUBHBIX U MACCUBHBIX

AJIEMEHTOB UHTETPAIIBHBIX CXEM;

- U3y4YeHHe OOIIMX MPUHIUIIOB pabOThl HU(POBBIX U AHAIOTOBBIX HHTETPAIbHBIX CXEM;

- IPUMEHATH METO/BI PacUETa IApaMETPOB U XapPAKTEPUCTUK, MOJIETIUPOBAHUS U IPOEKTUPO-
BaHUs MPUOOPOB M YCTPONCTB MUKPOITEKTPOHHUKH.

N3ydyeHne qUCHUILIMHBI HAIIPaBJIEHO HA MMOATOTOBKY CIEIMAIMCTOB, CIIOCOOHBIX peliaTh Mpo-
0JieMbl, BOSHUKAIOIIHE MPHU SKCIUTyaTalluy U3IETIHI 3JIEKTPOHHOM TEXHUKHU C YYeTOM 00J1acTH, TUIIOB
¥ 337124 MPO(HeCCHOHATLHON JAEATEIBHOCTH B COOTBETCTBHH C TPO(PECCHOHATBHBIMY CTaHIaPTaMH:

— 06.005 «CrneunanucT Mo 3KCIUTyaTallud PaAHOAIEKTPOHHBIX CPEICTB (MHKEHEP-2JIEKTPOHUK )Y,
YTBEPKJICHHBIA MPpUKa30M MUHHCTEPCTBA TpyJda M COLMaIbHOM 3amuThl Poccuiickoin ®ene-
paruu ot 31 urons 2019 rona N 540H (3apeructpupoBan B Muntocte P® 28 asrycra 2019 ro-
Ja, peructparoHHbii N 55756).

— 40.058 «MHx)eHep - TEXHOJIOT 1O MPOU3BOJCTBY U3JIEINA MUKPOIIEKTPOHUKNY, YTBEPKIACHHBIN
IpuKa3oM MuHucrepcrBa Tpyda M CoOLUanbHOM 3amuThel Poccuiickon @epepanuuu OT
03.07.2019 r. Ne 4801 (3apeructpupoBad MuntoctoM Poccun 29.07.2019 r. Ne 55439).

2. Mecto qucuuminnsel B ctpykrype OIIOII BO

Juctumimza « MUKpO3JIeKTpOHUKa» BKJIIOUEHA BapHaTUBHYIO YacTh 0soka b1.B.03 yuebHoro

IUIaHa MOATOTOBKH OakanaBpoB o HanpasieHuto BO 11.03.03 KonctpynpoBaHue U TEXHOJIOTHUS

ANEKTPOHHBIX CpeACTB 1o npoduno" KoHCTpynpoBaHUe U TEXHOIOTHS paAHOIEKTPOHHBIX CPEACTB .

[IpenoaBanye JUCUUIUIMHBI Oa3UpPyeTCsl Ha 3HAHUSX, TOTYUYEHHBIX ITPH U3YYEHUH JUCIIMII-
muH(Moxaynei): "Marematuka", "®usuka (obmas)", "Xumus'".

OcBoenne yueOHON TUCHMITIMHBI (MOIYJIS]) MUKPOAJIEKTPOHUKA, HEOOXOAUMO I MOCTeIyI0-

IIEer0 U3Y4YeHUsl TUCIMIUINH «VHTerpanbHble yCTPOHCTBA 3JEKTPOHHBIX CPENICTBY, «DIeMeHTHas 0aza

POC», BhinonHEHNS BBITYCKHONW KBaTM(PUKAMOHHON pabOThl U MPUOOPETEHUs 3HAHUM, YMEHHUM U Ha-

BBIKOB, KOTOpbIE MO3BOJAT 00y4aromeMycs 4aCTUYHO MPOAEMOHCTPUPOBATH CIIEAYIOIINE 0000IIEH-

Hble TpyAoBble QyHKIMH (OTD):

— DKeIIyaTaius paanodieKTPoHHoIl annapatypsl (mpodeccronanbHbiid cTanaapt 06.005
«CrenuanucT Mo SKCIUTyaTallid PaJuodJIeKTPOHHBIX CPEACTB (MH)KEHEP-3JEKTPOHUK)», KOJ
B, ypoBeHs kBanupukanuu -5);

— Pa3pa0oTka eIMHMYHBIX TEXHOJOTHYECKUX MPOLECCOB M PEKOMEHAAINI 110 YCTPAHECHHUIO B
NpeaynpexIeHuI0 Opaka B NPOU3BOACTBE  M3/eJIHi MHMKPO3JIECKTPOHUKHI
(mpodeccuonanpubiii ctangapt 40.058 «mxeHep - TEXHOJOT IO MPOW3BOJCTBY H3ICTUN
MHUKPORJIEKTPOHUKI», KO B, ypoBeHb kBamudukanuu -6).

3. TpeOoBaHus K pe3yJibTaTaM OCBOEHHSI THCHUILIUHBI

[Ipouiecc u3yueHus: AUCUUIIIMHBI HampaBieH Ha (JOPMUPOBAHHUE HJIEMEHTOB CIEAYIOIIUX KOM-
nereHuuid B coorBercTtBUU ¢ @®I'OC BO u OITOII BO no nanHomMy HanpaBlieHUIO OJTOTOBKHU:
npogeccnonanbubix komnerenuuii (IIK):

v Crioco0eH mpoBOANTH TeXHHYECKOe 00CTyKHBAHHE PaanodieKTpounoii anmaparypsi (ITK-1)
(mpodeccuonanpubiii  cranmapt 06.005 Croenmuanuct MO SKCIUTyaTallud  PaJHOdJIEKTPOHHBIX
CpencTB (MHXXEHEp —3JEKTPOHUK), TpyaoBas ¢ynkuus B/01.5 - Texnuueckoe o0cay:KUBaHHUE
PAANO03JIEKTPOHHOM aNmnaparyphbl).



v' Cnoco0eH MpoBOIUTH AHAJM3 NPUHYHH OpaKa NP H3rOTOBJEHHH H3IeHil MHKPO)JIEKTPO-

HUKM U JaBaTh PeKOMEHJAIUM Mo uX ycrpaHenuio u npeaynpexaenuro (ITK-3) (mpodec-
cuoHanbHbIN cTannapt 40.058 MuxeHep-TeXHOIOTr O MPOU3BOJICTBY U3JIETUN MUKPOAIJIEKTPO-
HUKHU, TPyaoBass pyHkuus B/01.6 - Ananu3 npuyuH Opaka Nmpu HM3roTOBJEHUH H3IeTHI
MHKPOIJIEKTPOHUKH U Pa3padoTKa peKOMeHJAlUil M0 UX YCTPAHEHHIO U Mpeaynpexie-
HHUI0).

KOI{ H HAUMCHOBAHUEC HHIUKATOPA JOCTHKCHUHA KOMIICTCHIIMN:

v’ TIK-1.1. AHanu3upyeT METObI TEXHHYECKOIO 00ECIIEUEH s SKCILTYaTallui PaqiodIeKTPOHHOM

anmnaparyphl.

v' TIK-1.2. IIpemaraer cnocoGbl MOHTaXa PaJd0odIeKTPOHHON alapaTyphl.
v' TIK-1.3. Ucnonb3yeT cpecTBa H3MEPEHUS ISl KOHTPOJISI TEXHUYECKOTO COCTOSIHUSI PaIHOdJIEK -

TPOHHOU aImaparyphl.

v' TIK-3.1 BbIsIBIsIET TEXHOIOTHYECKHE (DAKTOPHI BBI3BIBAOIINE TIOTPENTHOCTH U3TOTOBJICHUS U3~

,Z[eJ'IHfI MHUKPOIJICKTPOHHUKH.

v/ TIK-3.2. Taet MIPEAJIOKEHUS 10 JIMKBUIAIIMK Opaka B IPOU3BOACTBE U3EITNI MUKPOIIICKTPOHH -

KH.

v' TIK-3.3. [Ipeyaraer BHECEHUE M3MEHEHHIA B TEXIIPOILIECC.

B PE3YIBbTATC OCBOCHUA NUCHHUIIIIMHBI CTYACHT JOJIZKCH:

3HATh:

KJIaccu(pUKaLU0, HOMEHKIIATYPY, OCHOBHBIE SKCILTyaTallMOHHBIE XapaKTEPUCTUKU U 00JacTh
IIPAaKTUYECKOr0 IPUMEHEHHSI COBPEMEHHBIX M3EINI HHTETPAIbHON JIEKTPOHUKH;

0a30BbIe IPUHIIUIIBI KOHCTPYUPOBAHHUS U3/IEIHI MUKPO3JIEKTPOHUKH;

NEePCIEKTUBBI U TEHJIEHIIUHU Pa3BUTHSI 3JIEMEHTHOM 0a3bl MUKPO- U HAHOIJIEKTPOHUKH;
0a30BbI€ IPOLECCHI U TEXHOJIOTUN U3TOTOBJICHUS HHTETPAIbHBIX CXEM;

OCHOBBI MOJICTUPOBAHMS HJIEMEHTHOM 0a3bl MUKPOAJIEKTPOHUKH.

YMeTh:

Jenath 000CHOBAHHBIN BBIOOP M3/IETHSI MHTETPAIBHOMN ANEKTPOHHUKH JUISI KOHKPETHOTO MpHMe-
HCHUA C y‘IéTOM CBOI\/JICTB, OKCILTYaTallUOHHBIX XapaKTCPUCTUK W BJIWAHHA Ha WX BHCUIHHX
(baxTOpOoB;

CaMOCTOSITEJIbHO OCYIIECTBIIATH IMOUCK, XpaHeHUe, 00paboTKy U aHaIu3 WH(OpMAIUU U3 pas-
JUYHBIX UCTOYHUKOB M 0a3 JaHHBIX MO XapaKTePUCTHKAM U TEXHOJIOTHSIM HU3TOTOBJICHUS H3e-
JIVA WHTETPATILHON DIIEKTPOHUKH , IPEJICTABIIATE €€ B TpeOyeMoM ¢Gopmare ¢ UCTIONb30BaHUEM
UH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA.

Baagern:

nH(popMalren 0 COBPEMEHHBIX TEHACHIINS Pa3BUTUS MUKPOIJIEKTPOHUKY;

nH(popMalren o MyTSIX NOBBIIIEHUS CTENIEHN UHTErPallii U 00 UCTIOIb30BaHUH HOBBIX (PU3M-
YECKUX IIPUHIIUIIOB B MUKPOJJIEKTPOHUKE;

MIEPBUYHBIMHU HaBBIKAMHU ITPOEKTUPOBAHUS U COCTABJICHUS TEXHOJIOTMYECKUX MApIIPYTOB M3-
TOTOBJICHUS U3/1EIINA MUKPOIJIEKTPOHUKY;

— HaBbIKaMU SKCIICPUMCHTAJIbHOTO OIMMPEACIICHU OCHOBHEBIX ITapaMETPOB MaTCPHUAIOB DJICKTPOH-

HOW TEXHUKHU.

4. Conep:kanue  CTPYKTYpa IMCHUINIHHBI
4.1. Conep:xanue pa3ae0B TUCHUILTUHBI

B tabGnune 1 mpuBoauTCSs omMcaHue Colep KaHus JUCIUIUIHHBI, CTPYKTYPHUPOBAHHOE 110 pa3-

JieJiaM, C YKa3aHHeM M0 KaXI0MY pa3aeny GopMbl TEKYIIETO0 KOHTPOJIS: 3aluTa 1a00opaTopHoil pabo-
1hI (JIP), xomnokBuym (K), rectupoBanue (T).



Tabmuma 1. Cooeporcanue pazoenog oucyuniuivi

HaumenoBanue
pasaena

Copep:xanue pasaea

Kon
KOHTPOJIU-
pyemoii
KOMIIEeTeH-
uuu (WIm ee
4acTH)

®opma
TeKyIe-
ro KOH-
TpoJIs

Bseneunue
B IUCLIUIUIUHY

Ilenp u 3agaun U3ydeHUs IUCLUIUIMHBI, €€ B3aUMO-
CBSA3b C JPYTMMHU JUCLUUIUIMHAMHU, U3y4aeMbIMU B BY-
3e. Poib MMKPOAJIEKTPOHUKHU B TEXHHUKE, B TOM YHUCIIE
IIPOMBILUICHHOW  3JIEKTPOHUKE,  BBIYMCIUTEIBHON
TEXHUKE W paguo-3IeKTpoHHKe. TepmuHomorus u
KJaccuuKanus U3AeIuil B MUKpodJieKTpoHuke. [le-
peXoA OT JUCKPETHOM TEXHOJIOTMHM K MHTETPaJIbHOM.
OcHOBHbBIE HaIpaBJIEHUsI MUKPORJIEKTPOHHON TEXHO-
noruu. dusnueckue OrpaHUYEHUs HAa YMEHBLICHHE
pa3-MepOB DIEMEHTOB HHTEIPAIBHBIX MHKPOCXEM.
MuHuManbHble paboune HamnpsOKeHUs, OIpeernse-
MBbI€ TEIUIOBBIMHU (hIyKTyanusMu. MUHHMaIbHBIE TO-
K (IpoOOoBBIi PdekT). DaeKTpudecKas MPOYHOCTh
TOHKHUX CJIOEB M IUIEHOK. DJIEKTPOMUIpALUs B TOKO-
Beqymux ImuHax. IIpenenbHas moTHOCTH pazmMenie-
HUSl TPaH3UCTOPOB B HHTETPAJIbHBIX MHUKpPOCXEMaX.
TexHonoruueckue OrpaHUYEHHs] Ha YMEHBUICHHE
pa3MepoB IEMEHTOB UHTETPAIbHBIX MUKPOCXEM.

I1K-1,
I1K-3

T, K,
JIP

HNuTerpanbanie
MHUKPOCXEMBI.
OO6mmue cBeaeHHUs.

IIpunuun wHTerpanuu. lloHsTHsA: MHTErpanbHas
mukpocxema (MMC), snement u komnonent MMC.
Knaccupukamus  MMC  1mo  KOHCTPYKTHBHO-
TEXHOJIOTHYECKOMY U (YHKIMOHAJIBHOMY IIpU3Ha-
kaM. [TomynpoBoiTHUKOBBIE U THOPHIHBIE, TUPPOBBIE
u ananoroBeie UMC. OcnoBHble mapametrpsl UMC.

TK-1,
TK-3

T, K,
JIP

JIEMEHTEI
MOJTYTIPOBOTHU-
koBeIXx UMC.

OcHoBBI TUIaHapHOW TeXHOJNOTHU. CyIHOCTH Ipym-
noBoro meroja. [Iporeccs anutakcuu, GopMupoBa-
HUS TUDJIEKTPUYECKUX MOKPBITUH, JTUTOrpaduu, mo-
Jy4EHHE JIETMPOBAHHBIX CJIOEB. MeTonbl M30I1un
AJIEMEHTOB, CIOCOOBI MX KOMMYTALUU. OJIEMEHTHI
ounonsipabix UMC. OcoOeHHOCTH CTPYKTYpBI U TO-
MIOJIOTUN TPAH3UCTOPOB B MHTETPAJILHOM HCIIOJIHE-
HUHW: SIUTAaKCUAIBHO-IJIAHAPHBIA W W30IUIaHAPHBIN.
MHOro3MHUTTEPHBIT U MHOTOKOJIJIEKTOPHBIA TpaH3H-
CTOpHI. /InogHOE BKIHOYEHUE TPAH3UCTOPHBIX CTPYK-
Typ. Pesucropel M KOHAEHCATOPHI OUIOJISPHBIX
NMC. CoequnnTellbHBIE METAIINYECKIE DIEMEHTHI,
muddy3uonnsle muHbL. Onementsl M MMC.
Ocob6ennoctu uHTerpanbHbIx MJIIT TpaH3uCTOPOB.
TpaH3uCTOPBIC  CAMOCOBMEILIEHHBIMU  3aTBOPaMH.
M/II xonAeHCAaTOpBl U PE3UCTUBHBIC DIIEMEHTHI.
Onementst M/II1 CBUC: npunuun macmrabuposa-
HUS, KOMIIJIEMEHTApHBIE CTPYKTYpPBI, BEPTUKAJIbHBIE
MJII TpaH3ucTOpBI, CTPYKTYPHI "KPEMHUHN HA JTU-

TK-1,
TK-3

T, K,
JIP
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anektpuke". Dnementsl UMC Ha OCHOBe apceHHIa
rajuiisg. CpaBHUTENbHAS XapaKTEPUCTUKA KPEMHUS U
apceHua raJljusl Kak MaTepualioB MUKPOIJIEKTPOHH-
KU. Pa3HOBUHOCTH MHTErpajbHBIX TPAH3UCTOPOB Ha
apcenune ramwius. (OcoOEHHOCTH DSJIEMEHTOB CO
CTPYKTYpOl METaJlI-NOIyIPOBOAHUK U TeTeporepe-
X0JIOM. DjeMeHTHas 0a3a 1 0OCOOEHHOCTH CTPYKTYpPHI
mudpossix BUC u CBUC.

DJ1eMeHTHI THO-

OCHOBBI INUIEHOYHOU TEXHOJOTHU. MeToabl U3rOTOB-
puaaeix UMC.

JICHUS IUICHOYHBIX dIeMeHTOB. Ilnenounsie pesucro-| 1K-1, T.K,
pbl, KOHAEHCATOPbl, MHIYKTUBHBIE 31eMeHThL. CTa-|  [[K-3 JIP
OunM3anys U MOArOHKA IapamMeTpoB AieMeHTOB. Oc-
HOBHBIC THITBI HABECHBIX KOMIIOHEHTOB, TEXHHUKa HX
MoHTaxa. Ocobennoctu tubpuansix BUC. Konct-
PYKIIMsSI MHOTOCJIOMHBIX KOMMYTAIIMOHHBIX TLIAT.

IMEMEHTH QYHK- 3ajauv ¥ OPUHLUIBI PYHKIHOHAIBHON MHMKpPOAJIEK-

UHOHAIBHOM by s ppenr. Dusmueckas mnterpanus. OcHoBubie Ha-|  LIK-1, T.K,
MHKPO- npaBieHusl (QYHKIMOHAILHOM MHKPOIJIEKTPOHUKH.|  [[K-3 JIP
3JIEKTPOHUKHU

DNEMEHTBI ONTOAIEKTPOHUKH.

XapakTepucTuka U OCOOCHHOCTH ONTUYECKOW CBSA3H.
Pa3HoBUIHOCTH ONTPOHOB, WX CTPYKTypa U OCHOB-
Hble cBoicTBa. OmnrtosnexkrponHsle MMMC u unHTe-
rpajibHas ONTHKA. DJIEMEHThl MAarHUTOONTHKU. Mar-
HUTHBbIE 9()PEeKThl B TOHKUX MATrHUTHBIX IJICHKAX.
[unmuHapryecKre MarHUTHBIE TOMEHBI. Y TPaBICHUE
newxkenueMm LIM/I. IIpuHOuMmsl mocTpoeHust 3anomMu-
HAIOIUX M JOTHYECKHUX 3JieMeHTOB Ha [IMJI. Dne-
MEHTBl KpHO3JIEKTpOHUKH. [IpakThueckas 3Hauyu-
MOCTh SIBJIGHUSI CBEPXITPOBOJUMOCTH. TyHHETbHBIE
s dextsr Jxo3edcoHa: MPUHIMN IEHCTBUS, OCHOB-
HbIE CBOMCTBa, MpuMeHeHrne. OCHOBBI aKyCTORJIEKPO-
Hukd. [Ibe3oanextpudeckuit a3gpdexr. O0beM-Hble U
MOBEPXHOCTHBIE aKyCTHYEeCKHEe BOJHBL [Ibe3ope3o-
HaTOpbl. YCTPONCTBA HAa MOBEPXHOCTHBIX aKyCTHYE-
CKUX BOJIHAX: MPHUHUMII JICWCTBUSI, OCHOBHBIE CBOM-
CTBa, IPUMEHEHUE.

Hanexxaocth u3-
NN MUKPO-
3JIEKTPOHUKHU

OCHOBHBIE TTOJIOKEHUS U TIOHATHS TEOPUHU HAJEHKHO-
cTH. IHTEHCUBHOCTh OTKa30B, BEPOSTHOCTH O€30T- HK-1, T.K,
ka3Ho# paboTsl. [TokazaTenn Hanexxunoctu. [locre- [IK-3 JIP
MEHHBIC U KaTaCTPOPUUECKHE OTKA3bI. IPUIUHBI OT-
Ka30B MOJIYIPOBOAHUKOBBIX pudbopos u UMC. Ha-
nexHocThb 3neMenToB UMC B nenoM. McnbiTanus Ha
HaJIe)KHOCTh. [IyTH MOBBIIIEHNS KayecTBa U HAJEXK-
Hoctu UMC.

4.2. CTpyKTYpa AUCUMIIUHBI

Tabmuma 2. Obwas mpyooemxkocms oucyuniunsvl cocmasisiem 3 sauemusix eounuy (108 wacos)



TpynoémkocTb, 4achl
Bun pa6orsl
2
Bcero
cemMecTp
OO6mast Tpy1oeMKoCcThb (B 4acax) 108 108
KonrakTHasi padora (B yacax): 51 51
Jlexmmm (JI) 34 34
Jlaboparopusie padboTsr (JIP) 17 17
CamocrosiTeibHas padoTa (B 4yacax), B TOM 30 30
yHcie 1 KOHTAKTHAsA:
CaMOCTOsITEIbHOE U3YUYECHHUE Pa3JIeNIOB 30 30
IToaroToBKa M MPOX0KIEHNE NPOMEKYTOY- 27 27
HOH aTTecTalluU
Bu npoMeKyTOUHOI aTTecTallMu JK3aMeH
4.3. JleKIIHOHHBbIE 3AHATHS
Tabmuua 3. Ilepeuenv 1eKYuoOHHbIX 3aHAMUL
Ne Kon
KOHTPOJIU-
o Tema pyeMou Komme-
I TECHIIMH (WU €€
4acTu)
1 2
1 (BBonnas). TepmuHoaorus U KiaccuuKaius u3aeauil B MUKpoaiekTporuke. | [K-1, TIK-3
Poip MUKPODJIEKTPOHUKH B TEXHUKE.
o [K-1, TIK-3
2 | [Mpunatun uaTerpanui. OCHOBBI MIJIAHAPHOW TEXHOJIOTHH.
3 OnemenTs! ounonsspabix UMC. OcobeHHoCTH CTpYKTYphl U Tonosoruu Tpan- | I1K-1, TIK-3
3UCTOPOB B HHTETPAIILHOM HCTIOJTHEHHH
4 | Onementet MIIT UMC. Ocobennoctu unterpanbubix M/II1T Tpanzuctopos. TK-1, TTK-3
5 | DnemenTtHas 6a3a u ocodbeHHOCTH CcTPYKTYphl MPpoBeix BUC 1 CBUC. IIK-1, IIK-3
6 | OCHOBBI TUICHOYHOM TE€XHOJIOTHH. [IK-1, TIK-3
7 ®uznueckas uHTerpanus. OCHOBHbIE HanpaBiIeHUs pyHKIHOHaNbHON Mukpo- | TIK-1, T1K-3
AIEKTPOHUKHU.
3 OCHOBHBIE TIOJIO)KEHUS U IOHATHS Teopuu HaaexkHOCTH. [lytn moBeimenus ka- | [1K-1, I1K-3
yecTBa U HagexxHoctu UMC.
4.4. Ilpaktuueckue (CeMuHapcKue) 3aHATHS
[TpakTuueckue 3ansaTus (CeMUHAPCKUE 3aHATHS) HE IPEAYCMOTPEHBI IPOTPaMMOi
4.5. JlaGopaTopHbie padoThl
Ta6muma 4. Ilepeuens nabopamopuwix pabom
No HaunmenoBanue nabopatopHbix paboT Kon
/T
KOHTPOJIN-
pyemoii
KOMIIeTeH-
uum (Wi ee




4acTH)
1 | UccnenoBanue CTaTUUECKUX MTapaMETPOB UHTErPATIbHBIX MUKPOCXEM [TK-1, T1K-3
2 | UccnenoBanue napaMeTpoB JIOTMUECKUX UHTETPAIIBHBIX CXEM [IK-1, TIK-3
3 | UccnenoBanue BIMSHUSA BUAA HArPY3KU HA MapamMeTpbl HHTErpaibHbIX [TK-1, T1K-3
MHUKPOCXEM
4 | Uzyuenue pabotsl D-Tpurrepa [TK-1, T1K-3
5 | HccnenoBanue qJUHAMUYECKUX U CTATUYECKUX IIapaMETpPOB [IK-1, TIK-3
4.6. CamocrosiTe/ibHOE U3YyUYeHHEe Pa3/ieI0B U CUUILINHBI

Tabmuua 5. CamocmosmenvHoe uzyuenue pazoenos OUCyuUniuHbl

Kon
KOHTPOJIH-
Ne B pyemMoit

OIIPOCHI, BBIHOCUMBbIE Ha CAMOCTOSITEIbHOE U3YUYECHUE
n/n KOMIIETEH-
U (MJIu ee

YACTH)

Pu3nyecKue OrpaHMYCHHsI HA YMEHBIIEHNE Pa3-MEpPOB 3JIEMEHTOB HHTE- [IK-1, TIK-3
IpaJIbHBIX MUKpOCcXeM. MUHHUMaNbHbIE paboune HapsKeHUs, OlpeelisieMble
TEIUIOBBIMHU (IIYKTYaIisiMi. MUHUMAIIbHBIE TOKH (IpoOOoBEIid 3¢ dexT). [pe-
JIeJIbHAs IJIOTHOCTD Pa3MEIEHUs TPAH3UCTOPOB B MHTErPaIbHBIX MUKPOCXE-
Max. TeXHOJIOrnuecKkue OorpaHMuEHUsl Ha YMEHbBIIEHUE Pa3MEPOB AJIEMEHTOB
UHTETPaJIbHBIX MUKPOCXEM.
DnexTpuyeckas MPOYHOCTh TOHKUX CJIOEB U IUIEHOK. DnekTpomurpanus B to- | [1K-1, [IK-3

2
KOBEIYIINX IINHAX.

3 Hanexnocts anementoB UMC B nenom. McnbiTanus Ha HagexHOCThb. [lyTn TIK-1, IIK-3
IIOBBIIICHHS KauecTBa U HaaexkHoctu UMC.

4 Tynuensusle 3QdexTsl [xo3edcona: mpuHuum aecTsus, ocHoBHble cBoict- | [TK-1, [TIK-3
Ba, IPUMEHEHHUE.

5 [Ipe30pe30oHaTOpsl. Y CTpOHCTBA HA MIOBEPXHOCTHBIX AKYCTUYECKUX BOJIHAX: [IK-1, TIK-3
MPUHIIUI JEHCTBUS, OCHOBHBIE CBOMCTBA, TPUMEHEHHE.

4.7. KypcoBas pa6ora

KypcoBas paboTa He peycMOTpeHa IporpaMMOoii.

S. OneHo4YHbIe MaTepHAJIbI JJIsl TEKYLIero H py0e:KHOro KOHTPOJIS yCIIeBaeMOCTH
U NIPOMEKYTOYHOM aTTeCTAluH

O1eHOuHBIE MaTepHalbl I TEKYIIEro, pyOeKHOro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOU-
HOMW aTTecTaluy CTYACHTOB MO JUCIHILIMHE OMPEIEISIOTCS yueOHbIM IIIAaHOM 00pa3oBaTeIbHOM Ipo-
rpaMMbl U JEHCTBYIOIIMM MOJIO)KEHHEM O OaJIbHO-pPEHTHHIOBOM CHCTEME aTTecTallid CTYAEHTOB
oOyyaromuxcst Mo mporpaMMaM Bbiciiero obOpaszoBanus KaGapauHo-bankapckoro yHuUBepcuTeTa
(ITpukas Ne 159/0 ot 31 aBrycra 2017r.). Ilpu arrectarnuu oOydyaronmxcsi OLIEHUBAETCS KauecTBO pa-
00THl Ha 3aHATUAX (YMEHHE BECTHU AUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYIHPOBATH CBOM MBICIIH),
YpOBEHb MOJTOTOBKU K CAMOCTOSITEIbHON AESITebHOCTH, KaYeCTBO BHINIOJHEHUS 3aJjaHuil (KypcoBoOit
paboThI, 1aOOPAaTOPHBIX PAOOT U JIp.). Tekyuuii 1 pyOex HbIH KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB IO
JUCIUILIMHE TPOBOAMUTHCA 1O TPEM KOHTPOJIbHBIM ToukaM. B konime 1/3 cemectpa 1-s1 KOHTpoJsibHAs
TOYKa, BTOpasi KOHTPOJIbHAS TOUKA- KOHEIl 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHAsL TOUYKA ITOCIIEAHUE JIBE



Henenu cemectpa. Pacnipenenenue 0anioB B paMKax OaiIbHO-PEUTHHIOBOM CUCTEMBI aTTECTALlUU
CTYZIEHTOB IIPUBEJICHO HUXKE:

Tabmuma 6. Pacnpedenenue 6annioe mexkyweeo u pyoeicHo2o KOHmpoJis

Ne Oo6umas 1-51 TOuKa 2-11 TOUKA 3 Touka
cymma
1. | Texymmii KOHTPOJIb
MOCeIIeHNe 3aHATHI 10 6ai- 3 3 4
JIOB Oaia Oaia Oata
BBIIIOJIHEHME U 3a1KTa J1a0ho- 21 7 7 7
paTOpHBIX paboT Oan 0a/u10B 0asioB 0aymioB
2. | PyOe:xHblii KOHTPOJIb
TECTHPOBAHUE 15 6an- 5 5 5
JIOB OajuIoB OaiIoB OajuIoB
KOJUUIOKBUYM 24 8 8 8
Oaia 0aIoB 0amnoB 0aJIoB
Hroro 70 23 23 24
0aJL10B 0aj1a oaju1a 0as1a

5.1. KosnoxkBuym

B cemectpe npoBoasTcsa 3 KOUIOKBHYMa, KaKIblii U3 KOTOPBIX OLIEHUBAETCs B npexaenax ot 0
1o 8 6amioB. Takum 00pazoMm, MakCHUMalbHOE KOJIMYECTBO OayioB, KOTOPbIE MOXKET MOJY4YUTh CTY-
JICHT NP YCIOBUHU YCIIEITHOW Cjauu TPEX KOJJIOKBUYMOB PaBHO 24.

Ha xomnmokBuyMax KOHTponupyercs (OPMHPOBAHHME JIEMEHTOB HPO(ECCHOHATBHON KOoMIIe-
teHuuu [1K-1, I1K-3. Huwxe npuBeneH npuMepHbIil epeuyeHb BOIPOCOB U 33JaHUN, BBIHOCUMBIX Ha
KOJUIOKBUYMBI:

1-xonnoxeuym (Pazoen 1,2):

1. Ponp MUKpPORJIEKTPOHUKH B TEXHUKE, B TOM YHCJIE IIPOMBIIUICHHON JIEKTPOHUKE, BEIYACIUTEIIBHON
TEXHHUKE U PaJMOIEKTPOHHKE.

TepMuHONOTUA U KJIacCU(PUKALNA U3IETUI B MUKPOIJIEKTPOHUKE.

OcHOBHbIE HamnpaBJICHUS Pa3BUTHSI MUKPOAJIEKTPOHHON TEXHOJIOTHH.

TexHonornueckne OrpaHUYEHUs Ha YMEHBIIEHNUE PAa3MEPOB DJIEMEHTOB HHTEIPaIbHBIX MUKPOCXEM.
IIpyuHIMIT HHTErpaLKH.

[Tonstus: unrerpansHas Mukpocxema (MMC), sanemenT u komnoneHT UMC.

Knaccudukanus UMC no KOHCTpYKTUBHO-TEXHOJIIOTUYECKOMY M (PYHKIIMOHATBHOMY ITPU3HAKAM.
[TonynpoBoiHUKOBBIE M THOpUIHBIE, IU(POBBIE U aHanorossie UIMC.

9. Ocnosnble napamerpsl UMC.

10.  OcHoBBI IaHapHOM TeXHOJIOrUH. CYIIHOCT TPYNIIOBOTO METO/IA.

11. ba3oBsle mpoueccsl MUKPO3IEKTPOHUKHN: STUTAKCHSL.

12.  ba3oBble nporeccbl MUKPOIIEKTPOHUKN: OKHUCIICHHE.

13.  ba3zoBsle mporecchl MUKPOIJIEKTPOHUKH: TUTOrpadus.

14.  Ba3oBble npolecchl MUKPO3JIEKTPOHUKH: TepMuieckas 1uddy3us npumecei.

15. ba3oBsle poueccsl MUKPOIJIEKTPOHUKH: HOHHAs UMITJIAHTALUS.

16. Ba3oBble npolecchl MUKPO3JIEKTPOHUKH: MPOLecChl (POPMUPOBAHMS MACKUPYIOIIHUX U JHAJICK-
TPUYECKUX MOKPBITUH.

17.  ba3oBble MPOLECCH MUKPOIJIEKTPOHUKH: JTyYEBbIE U IIIa3MEHHBIE TIPOLIECCHI.

18.  ba3oBble mponecchl MUKPOAJIEKTPOHUKHU: TEPMUUECKOE U MAarHETPOHHOE HAHECEHUE TOHKUX
IJIEHOK.

19. TexHomorust N3roToBiIeHNUs nomioxex UMC.

S A o

2-konnoxeuym (Paszoen 3,4):
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1. Metoast uzonsauuu 3nementToB UMC.

2. Meronbl 1 criocoObl KommyTaluu dnemeHToB UMC.

3. DnemenTtsl ounossipapix UMC.

4. OCcoOGEHHOCTH CTPYKTYPHI U TOIIOJIOTUU TPAH3UCTOPOB B MHTETPAIIBHOM HCIIOJIHEHUU: SITUTAKCHU -
aJbHO-TJIAHAPHBIN U W30ILJIaHAPHBIM.

5. MHOro3MHUTTEpHBI U MHOTOKOJUIEKTOPHBIN TPAH3UCTOPHI.

6. /lnoaHOE BKIHOYEHUE TPAH3UCTOPHBIX CTPYKTYP.

7. Pesuctopsl u KoHaeHcaTopbl ounoisipasix UMC.

8. CoenuHUTENbHBIE METAIUIMUECKHUE AIEMEHTHI, AU((Y3UOHHBIE IINHBI.

9. Bnementsl M/II1 UMC. Oco6ennoctu uaTerpanbusix M/ Tpan3ucTopos.

10.  TpaH3UCTOPHI C CAMOCOBMEUICHHBIMU 3aTBOPAMHU.

11.  MJII koHaeHcaTOpbl U PE3UCTUBHBIE SJIEMEHTHI.

12.  3Onementst M/{IT CBUC: nmpunIun MacimrabupoBaHus, KOMILIEMEHTAPHBIE CTPYKTYPhI
13.  CrpykTypsl "KpeMHUI Ha TUANEKTpUKe".

14.  Onementsl UMC Ha ocHOBE apceHUa rajuiusl.

15.  Pa3HOBHJIHOCTH MHTETPAIbHBIX TPAH3UCTOPOB HA apCEHUE raJIIus.

16. DOnemenTHas 6aza u ocobeHHOCTH cTpYKTYpbI IHppoBbix BUC u CBUC.

17.  OcHOBBI IUIECHOYHOM TEXHOJIOTUU. METOAbl U3rOTOBJICHUS [IJIEHOYHBIX 2JIEMEHTOB.

18.  IlneHouyHble pe3UCTOPBI, KOHIEHCATOPbI, UHIYKTUBHBIE 3JIEMEHTHI.

19. CraOunm3anus ¥ MOArOHKA MapaMeTPOB TIEHOYHBIX HIIEMEHTOB .

20. Ocobennoctu rudbpuansix BUC. KoHCTpyKINsS MHOTOCIOWHBIX KOMMYTAllMOHHBIX TUIAT.

konnokeuym (Pazoen 5,6):

3agaun ¥ NPUHLUUIB! (YHKIMOHAIBHON MUKPO3JIEKTPOHUKHU. [loHsATHE hr3nyecKkoit HHTerpaluy.

OcCHOBHBIE HanpaBJIeHUS pa3BUTHS PYHKIIMOHAIBHOM MUKPOAJIEKTPOHUKH.

DNEeMEHTHI ONTORJIEKTPOHUKH. XapaKTEPUCTUKN U OCOOEHHOCTH ONTHYECKOH CBSI3U.

Pa3HOBUIHOCTH ONITPOHOB, UX CTPYKTYpPa U OCHOBHBIE CBOMCTBA.

OnToanextponHsie UMC u uHTerpaibHas oNnTHKa.

OeMeHThl MarHUTOONTUKU. MarHuTHble 3QPEKThl B TOHKMX MarHUTHBIX IJICHKaX.

[IpyuHIUIIBI TOCTPOEHUS 3aIIOMUHAOIINX U JIOTHYECKUX 3JIeMEeHTOB Ha [IM/I.

[TpyHIMIIBI TOCTPOEHUS JIOTHYECKUX IJIEMEHTOB KPHOIIEKTPOHUKHU.

TyHHenbHbIE 3P dexThl Jo03edcoHa: MPUHIMI JEHCTBHS, OCHOBHbIE CBOWCTBA, IPUMEHEHHUE.
OCHOBBI aKyCTORJIEKTPOHUKH. [Ibe303mekTpruueckuit 3 PexT.

. OObeMHBIE U TOBEPXHOCTHBIE aKyCTHUECKHE BOJIHBI. [Ibe30pe30oHaTopsl.

. YCTpolicTBa Ha IOBEPXHOCTHBIX aKyCTUYECKUX BOJHAX: IPUHIIMI JEHCTBHSI, OCHOBHBIE CBOWCTBA,
IIPUMEHEHUE.

13. OCHOBHBIE MOJOXKEHUS U MOHATUS TEOPUH HAJECIKHOCTH.

14. IHTEHCUBHOCTBH OTKAa30B, BEPOSITHOCTh 0€30TKa3HON pabOTHI.

15. Tloka3aTenu HaEKHOCTH.

16. TlocrenenHsie U KaTacTpOUIECKUE OTKA3HI.

17. TIpuuuHBI 0TKA30B NOJIYIPOBOIHUKOBBIX TprbopoB u UMC.

18. Hanexxuocts anemenToB UMC B nenoM. UcnpiTanus Ha HageKHOCTD.

ITytn noBeleHUs kauecTsa u HaaexxHoctu UMC.

O XN AW =

—
N = O

Memoouueckue pexomenoayuu

[Tpu moaroToBKE K KOJUIOKBUYMY CIIEAYET, MPEXKIE BCEro, MPOCMOTPETh KOHCHEKTHI JIEKUUN U
OTMETUTH B HUX UMEIOIINECS BOIPOCHI KOJTIOKBUYMa. Ecin kakue-To BOIPOCHl BEIHECEHBI MPEMno/iaBa-
TEJIEM Ha CaMOCTOSITEJIbHOE M3Yy4eHHE, CleyeT OOpaTUThCcs K y4eOHOU JuTeparype, peKOMEHI0BaH-
HOH NIpernojaBareaeM B KauecTBe UCTOYHUKA. [Ipy MOArOTOBKE K KOJJIOKBUYMY TAKXKE PEKOMEHAYET-
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Csl TOCEIIEHNE KOHCYJIbTALUMM ISl CBOEBPEMEHHOI'O CHATHUS BO3HHUKIIMX BOIIPOCOB B IPOLECCE MO0~
TOBKH. KOJIJIOKBHYM NPOBOAMUTHCS B BHJIE YCTHOTO OIIPOCa U COOECE0BAHUS CO CTYIEHTOM.

Kpumepuu oyenueanus

CreneHb IMOATrOTOBJICHHOCTH CTYACHTA HAa KOJUIOKBUYME€ OLCHHMBACTCA I10 CICAYIOIIUM KPHUTC-
puAM: - AAICHOCmMb, 4E€MKOCmby U 00KA3AMEeNIbHOCMb UBJIONCEHUS OMEEMO8 HA eonpocel, - enaoenue cne-
UUAIBHbIMU MEPMUHAMU, CUCMEMHOCNb 3HAHUL NO meme KOJUlOKeuyma. Hixe MMPpUBCJICHA IIKaJa
OLICHUBaHNA.

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

Onenka

2 daJ1a
«HeynoBJjieTBOPUTEILHOY

4 6ajs1a
«Y10BJIETBOPUTEIHHOY

6 6a/10B
«Xopowo»

8 6as10B
«OTJIHYHO»

CYIICCTBCHHBIC o1110-

IMyCKa€T HETOYHOCTU

Kasg HCKOTOPbIC HCTOYHOCTU B

Crynenr He 3Haer | CryaeHT mnoBepxHo- | CtyaeHT xopomio 3Haer Ma- | CTyleHT B Moi-
3HAYUTENbHON YacTH | CTHO 3HAET BONPOCHI | T€pHUaji, I'PaMOTHO U MO CY- | HOM obbeme
BOIIPOCOB, JIOIYCKAaeT | KOJUIOKBUYMa,  JO- | IIECTBY U3JIAraeT €ro, A0Iyc- | 3HaeT Marepual,

I'paMOTHO H IIO

KM B OTBETaX Ha BO-
MIPOCHI

B OTBETE HA BOIPOC | OTBETE Ha BOIIPOC CYIIECTBY M3JIa-
raeT ero, He Jo-
MycKasi CylIecT-
BEHHBIX HETOY-
HOCTEH B OTBETE

Ha BOIIPOC.

5.2. TecTnl

TectupoBanue 1Mo U3y4aeMbIM pa3zeiaM MpoBOAUTCS 3 pas3a B cemecTp. Ha Tectax KoHTponupy-
eTcs (GopMHpoBaHUE 31eMeHTOB NpodeccuonanbHoi kommnerenuuu [1K-1, TTK-3. Huxe npuBeneHs
00pa3Ilbl TECTOBBIX 3aIaHHI:

Obpas3ybl mecmoguix 3a0aHUlL:
1. Humeepanvhoii cxemou nasvigarom:
+: JIEKTPOHHOE YCTPOMCTBO C BEICOKOM MIIOTHOCTHIO YIIAKOBKH JIEMEHTOB, CO3/JaHHBIX B €IMHOM
TEXHOJIOTUIECKOM IIUKJIE

- MOHOJIUTHOE YCTPOMCTBO JUIsI IE€YaTHOTO MOHTaXa

- YCTPOWCTBO aKyCTOAIEKTPOHUKHU

-! YCTPOMCTBO OINTO3IEKTPOHUKU
2.: Mukpoanekmponuxa - smo:

+: 00J1aCTh STEKTPOHHUKH, OXBATHIBAIOIIEE MPOOIEMbI HCCIIEAOBAHUS, KOHCTPYUPOBAHMUS, N3TO-

toBneHUst IC 1 MUKpPO3JIEKTPOHHBIX M3/1€IHIA Ha UX OCHOBE

-2 00J1aCTh MarHeTo3JeKTPOHUKH

-: 00J1aCTh ONTUKU

-: 00acTh (GM3UKU TBEPIOTO Tela
3.: Ilo memooam uzeomoenenus UC kraccugpuyupyromes na:

+: IOJTYIIPOBOTHUKOBBIE, THOPHIHBIC, TNICHOYHEIC

-: IJICHOYHBIE U THOPHU/IHBIE

-: TIOJTYIIPOBOTHUKOBBIC U TJICHOYHEIE

-: THOpHJIHBIE U 3aKa3HbIE
4: Ilonynpogoonuxosvie UC nazvisaromes:

+: MC, Bce ay1eMEHTHI U MEXIJIEMEHTHBIE COeTMHEHHSI KOTOPOH BBIIIOJHEHBI B 00BEME U Ha TO-

BEPXHOCTH IOJIYTIPOBOIHUKA

-: UC ¢ nyieHOYHBIMH 3JIeMEHTaMU

-: IC ¢ HaBeCHBIMU 3JI€MEHTaMU

-: UC ¢ quanexTpuueckoil U30Jsiuei
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5: Inenounou UC nazviearom UC:
+: BCE DIIEMEHTHI U COCTMHEHUS BHITIOJTHEHBI B BUJIC TUICHKU
-1 BCE AJIEMEHTbI HABECHbIE
-1 BCE AJIEMEHTHI Ha MOBEPXHOCTU KPUCTAILIa
-: BCE AJIEMEHTHI B BHJI€ TOJICTBIX TJIEHOK
6: I'ubpuonou UC nazviearom UC:
+: KOTOpasi COJIEPKUT IJICHOYHBIE TACCUBHBIC 3JIEMEHTHI U HABECHbIC AaKTUBHBIE AJIEMEHTHI Ha
€MHOM BJIEKTPUYECKOM MOJI0KKE
-1 ¢ IUVICHOYHBIMU 3JIEMEHTaMH TONIIUHOM Oosee 1 MKkM
-: ¢ IUICHOYHBIMU DJIEMEHTaMH TOJIIUHON OoJiee 3 MKM
-: C IIIOTHOCTBIO YIAKOBKH 31eMeHToB 500-1000 31em/Mm>
7: Ilnomnocms ynaxkosexu snemenmos 6 UC - smo:
+: KOJIMYECTBO 3JIEMEHTOB Ha €IMHUILY IJIOLaAU KpUcTaia
-: KOJIMYECTBO 3JIEMEHTOB Ha EMHUITY 00beMa KpUCTaIIa
-1 KOJIMYECTBO TPAH3UCTOPOB Ha €AUHUILY 00beMa KpHCcTaslia
-1 Ko4uecTBo AeMeHToB B MC
8: B monxonnenounot UC monwurna nienxu d:
+:d <1 MM
-:d <0,5 MKM
-2 0,1 <d<0,5 Mkm
-:d <0,1 MKM
9: Cmenenv unmezpayuu muxpocxemol K onpedensemcs gpopmynoi.
+: K=InN
- K=1gN
-: K =10IgN
--K=10InN
10: AC nazvieaemcs 6onrvwou UC (BUC), ecau:
- K<=2
+:2<=K<=3
- K>=4
- K>=2

Memoouueckue pexomenoayuu

Tecmbt — 3TO BOIIPOCHI WJIN 3aJaHus, IPEAYCMAaTPUBAIOIINE KOHKPETHBIN, KPATKHM, YETKUN OT-
BET Ha MUMEIOIIUECS ITAIIOHBI OTBETOB. [Ipy caMOCTOATENbHOMN MOATOTOBKE K TECTUPOBAHUIO CTYJIEHTY
HEOOXO0UMO:

a) TOTOBSCh K TECTUPOBAHUIO, MPOpaboTaTh NHPOPMALIMOHHBII MaTepual Mo IUCHUILUINHE.
[TpoKOHCYIBTHPOBATHCS C MPETOAABATENEM 110 BOIIPOCY BbIOOpa yUeOHOM JINTEpaTypHhI;

0) 4eTKO BBIICHUTE BCE YCJIOBMSI TECTHMpPOBAHHS 3apaHee. 3HaTh, CKOJBKO TecToB Bam Oyzaer
IIPEJI0KEHO, CKOJIBKO BPEMEHHM OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTAaTOB U
T.I.

B) MpHCTyNas K paboTe ¢ TecTaMH, BHUMATEIbHO M O KOHIIA MPOUYTHTE BOIPOC M Ipejyiarae-
MbI€ BapuaHThl OTBETOB. BriOepuTe nmpaBuiibHbIE (MX MOXKET OBITh HECKOJIbKO). Ha oTaensHOM nHcTKe
OTBETOB BBHIMUIIUTE U(PY BOIpOca U OYKBBI, COOTBETCTBYIOIIHE TPABHILHBIM OTBETaM;

I') B MpoIecce PelIeHMs] KeJaTeJIbHO MPUMEHSATh HECKOJIbKO MOJXO0J0B B PELICHUH 3a/laHusl.
OTO MO3BOJSIET MAaKCUMaJIbHO TMOKO ONEpUpOBaTh METOAAMHU PEIIEHHs, HaX0/s Kbl pa3 ONTH-
MaJbHbIN BapUaHT.

1) ecinu Bel BeTpeTuniu upe3BbIYaiiHO TpyAHBIHN 17151 Bac Bonpoc, He TpaTbTe MHOTO BpEMEHHU Ha
Hero. [lepexoaute k 1pyrum tectaM. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNnbHO OCTaBbTE€ BpeMs Ui MPOBEPKH OTBETOB, YTOOBI M30€KaThb MEXaHUYECKHX
OLIMOOK.
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Kpumepuu oyenusanus

Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

Ouenka
HEYJIOBJICTBOPUTEIHHO YIIOBJICTBOPUTEIILHO XOpOIIIO OTIIUYHO
0 G6aynoB 3 Gaya 4 Gamna 5 Ganos
Menee 50 % npaBUIbHO BbI- 50-70%  mpaBwisHO | 71-85% mpaBmiib- | 86-100% mpaBuiib-
MOJTHEHHBIX 3a/IaHUH. BBIITOJIHEHHBIX 331~ | HO BBINIOJIHEHHBIX | HO  BBITOJHEHHBIX
HHUM. 3alaHUN. 3a7laHUN.

5.3. 3apanus 1Jis1 J1aOOPATOPHBIX 3aHATHI

(Koumponupyemas komnemenyus I[1K-1, I1K-3)

JlabopaTopHbIil MPAKTUKYM SIBJISIETCS] BAKHBIM 3JIEMEHTOM OO0y4YeHUSs, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENIbHOW PabOThI HA Pa3TMYHOM JIAOOPaTOPHOM 000PYJOBAHNH, YMEHHUE TOJIb30BAThHCS pa3-
JUYHBIMH U3MEPUTEIHHBIMU IPUOOPAMU U HHCTPYMEHTAMHU, IPAKTUYECKOTO OCBOCHHUSI Pa3INUYHBIMU
METOJIMKAMU U3MEpPEHUs MapaMeTpOB MaTepuaioB. B paMkax TUCHUIUIMHBI CTYIE€HTHI JOJIAKHBI BbI-
MOJHUTH 8 1a00paTOPHBIX PadOT, OXBATHIBAIOIIMX MPAKTHUECKU BCE pa3ielibl TEOPETHUECKOTO Kypca.
J1st pyKOBOZCTBA 110 JTA0OPaTOPHOMY MPAKTHKYMY CTyJIeHTaM mpeanaraercs yaueonoe nocooue(.C.
["aeB Matepuansl anekTpoHHoU TexHukH. Jlaboparopusriit npaktukym/ J.C. I"aes, P.I11. Temes- Hanb-
guk: Kab. bank. YH-T, 2016- 99c., pexxum nocryna: http://lib.kbsu.ru/ - bubnmorexka KbBI'Y), B koTo-
POM JIaHO MOJIHOE OMHCcaHue padoT.

Ipumep munosoii nabopamopHoti pabomuol

«Hccneoosanue napamempog nocuyeckux UC cepuu K155»
Llenpro paboTHI SIBISIETCS O3HAKOMIICHHE C PA0OTOM JIOTHYECKUX HHTETPATBHBIX CXEM B ¢ METOIUKAMU
W3MEpEHUs CTATUYECKUX U JUHAMUUYECKUX TapaMETPOB»

IlpumepHvie KOHMPOBLHBIE BONPOCHL U 3a0AHUSA OJIsL OONYCKA U COAYU padbOmbl

1.Kakne napaMeTpbl Ha3bIBatOTCS CTATUYECKUMU?

2. Kane napamerpsl UC Ha3bIBatOTCS TUHAMHUYECKUMHU?.

3. Kakumu xapaxrepuctukamu onpezensercs osictpoaeiicrsue UC?.

4. Yrto Takoe MoporoBblil ypoBeHb cpabarbiBanus UC?

5. IlpuBenuTe cxeMy U3MEpEHUs TUHAMHUECKUX napameTpoB joruueckoi MC.6.Uto Takoe Bpems
YKU3HU HOCHUTENeH 3apsaa?

Memoouueckue pexomenoayuu

[lepen Hawamom J1abopaTOPHOrO MPAaKTHKyMa MPOBOJUTHCS BBOAHOE 3aHATHE. B pamkax BBOA-
HOT'O 3aHATHUSl CTYJIEHThI 3HAKOMSTCS ¢ JabopaTropueid, MPOXOoIAT BBOJHBIM MHCTPYKTAX MO TEXHHUKE
6e301macHOi paboThl ¢ U3MEPUTENBLHBIM 000PYJOBAHUEM U MOXKapHOI 0€30MacHOCTH, 10 HUX JI0BOJAT-
Cs LIeTU U 33Ja4yd MpaKTUKyMa, OpraHu3alis U MOPSA0K BBINMOIHEHU pabot. [Ipu HeobxommmocTu
(bopMHpYIOTCS KOMAHIBI 7SI BBIIOJIHEHUSI Pa0OT MaJIbIMHU TPYIIIaMU.

BrinonHenune kaxoil 1abopaTopHoit paboThl CKIIabIBAETCS U3 CIEAYIOIIMX ITAIOB.

1. CamocTosiTeJIbHASA NMOATOTOBKA CTY/IeHTOB K padote. [lepen Hauanom paboThl CTYAEHTHI
JOJIKHBI YETKO MPENICTaBIATh cede 1esb paboThl, 3HATh CXEMY, METOJl U3MEPEHUs, (PUIUUECKYIO CYIII-
HOCTh OKUJAE€MBIX Pe3yJbTaToB. J(OMKEeH OBITh MOATOTOBIEH MPOTOKOJ M3MEPEHUH, COIepiKaluii
TaOJIMLIBI JJIs 3alMCH PE3yNIbTaTOB U3MEPEHUN U OCHOBHBIE pacueTHble popmynbl. CTyAEHTHI, HE TIOJI-
TOTOBMBIIHECS K pabOTe B COOTBETCTBHU C STUMU TPEOOBAHHUSIMM, K BHIIIOJIHEHUIO pabOTHI HE JIOMyC-
KaloTCs.

2 TIpoBeaeHue IKCMEPUMEHTA. DTOT 3TAll OCYLIECTBIISAETCS B COOTBETCTBHH C METOJUYECKUMHU
yYKa3aHUAMH, KOTOpbIE COJAEp)KATCAd B OMHCAaHUM K Kaxaol pabore. JlabopaTopHble M3MEpeHMs] Ha
CTEHJIE CTYJEHT MOXET HadaTh TOJIbKO IOCIie cobeceoBaHMsl ¢ MpernoaaBaTeIeM U MOJy4YeHHUs COOT-
BETCTBYIOIIETrO Jomnycka. JIroOble n3MEHEeHUs B CXeMe NMPOBOAATCS MPH OTKIIOUEHHH CXEMBbI OT UCTOY-
HUKa HanpspKeHus. Pe3ynpTaThl u3MepeHus IpoBepsoTes npenoaasatenem. [Ipu padore B mabopato-
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pUH HEOOXOJAUMO CTPOTO BBITIOJIHATH BCE MIPABHIIa TEXHUKH 0€30ITaCHOCTH M YKa3aHHUS MPeroaBaTe-
TSl
3. CocraBiieHHe 0TYETA O MPoAeJaHHO# padoTe. OTUET JOJDKEH COMEPKATh UCUCPITHIBAIOIIHE
JTAaHHBIE, KaK O LeJIH PadoThl, TAK U O Pe3y/bTaTax B CIEAYIOIIEH OCIeI0BATEIbHOCTH
— 3a/laHue;
— CcXeMa YCTaHOBKH M OMHCAHHE METOJIUKH U3MEpPEHUIl;
— MEpPBUYHBIC KCTIEPUMEHTAIbHBIE PE3YNIbTAThI 32 MOAMKUCHIO IPENOJaBaATENS;
— pe3yJbTaThl KOMIIBIOTEPHOU 00pabOTKU IKCIEPUMEHTAIbHBIX TAHHBIX, BKIIOYAs Ipa-
buku, TaOIUIBL;
— 001ue BBIBOJBI 0 paboTe U 3aKII0YEHHE, O KAUYECTBE HCCIEI0BaHHBIX MAaTEPUaOB.
TekcT oTueTa A0JKEH OBITH HAMMCaH aKKYpPaTHO U Pa300pPUMBO OT PYKHU WIIM MPEACTABIICH B BU-
JIe pacrevyaTky, Mocjie KOMIBIOTEPHOM BepCcTKH. B 000MX CiTydasix TEKCT JOJKCH MPEACTABISATh COO0M
JIOTHYECKOEe M3JIOKEHHE cyliecTBa Bonpoca. Hegomyctumo npusenenue ¢popmyi, Tabnuil 6€3 pa3bsic-
HEHMI BceX 0003HaUeHUI U cokpaieHuil. OT4eT 10JKEeH OBITh MOHSATEH IS KaXKI0T0 YUTAIOLIETo 0e3
KaKUX-T100 TOMOJHUTEIBHBIX BOIIPOCOB K COCTABUTENSIM OTYETA.

Kpumepuu oyenueanus

O1neHnBarOTCS CIEAYIOIINE ITAIBI TA00PATOPHOM PabOTHI:
1. BolnosHeHue 3KCepUMEHTaIbHON YacTH padOThI.
2. O6paboTKa pe3yabTaToOB U MOATOTOBKA OTYETA O BHIIOJIHEHHOU padoTe.
3. 3ammra pe3ynbTaThl JAOOPaTOPHOU PaOOTHI.

CryaeHT BBINOJHUBIIMN U 3aIIUTUBIIMN Bce JJabOpaTopHbIe padOThI MO AUCLUUILUIMHE MOJIYYaeT B
KoHIle cemecTpa 21 Gamn. Kaxnas nmaboparopHas paboTa B 3aBUCMMOCTH OT CTEIEHHU CIOXHOCTH H
Ba)XHOCTH TE€MBI OlleHUBaeTcsl uHAnBUAyanbHbIM OamioM (K). Ilkana ouenuBanus 1ab0paTOpHBIX pa-
00T ycTaHaBJIMBAETCS B Ha4YaJie CEMECTpa U JOBOJIUTCS JI0 CBEACHUS O0YJarOIIUXCs CTYACHTOB.

Tabnuma 9. Memoouka oyenusanue blNOIHEHUS SMAN08 1AOOPAMOPHOU pabomul

Ne PeiiTuHrOBBIH
Bua srana
n/n 0aJLI
1. Jlomyck M BBINOJIHEHNE YKCIIEPUMEHTAIbHON YaCcTH pabOThI 03K
b
2. [IpencraBienue otyera 1o Tpedyemoii popme B K craue paboThl 02K
3. 3amura paboThl 05K

[Mpumeuanue: K — koauuecTBo OajioB, OTBOJUMOE B PaMKax PEHTUHTOBOW CHCTEMbI Ha JTAHHYIO
paboTy, KOTOpPOE OMpeelIAeTCs MpPernoaBaTeeM B Havaie JJabopaTOpHOTo Kypca.

54. IIpomexyTouHasi aTTecTALMA

(Koumponupyemasn komnemenyus [1K-1)

N3yuenne AUCIUIIIMHBI 3aBEPIIAETCS YCTHRIM 3a4eToM. [IprMepHBIil nepedyeHb OCHOBHBIX BO-

IIPOCOB BBIHOCUMBIX HA DK3aMEH IIPUBEIEH HUXKE:

1. TIpeameT MUKPODIIEKTPOHUKH, OCHOBHBIE MOHATHS U onipeaenenns. Knaccudukamus UMC.

2. OG6mmas ki1accupuKaIys OCHOBHBIX TUIIOB JIOTHYECKUX 3JIeMeHTOB. CpaBHUTEIbHAS XapaKTepH-
cTuka. Peanuzanus 6a30BbIX JIOTHUECKUX QYHKINN C TOMOIIBIO TUOIHBIX KITFOYEH.

3. Tlonsrtue Tpan3ucropHoro kimoua. McnonszoBanne MOII-TpaH3ucTOpoB U1l CO31aHUS JIOTHYE-
ckux 3nemenToB. KMOII unseprop.

4. TlpuHUMI AEUCTBUS JOTHUECKUX JIEMEHTOB C JOIMKON Ha Bxoje. O01as cTpyKTypa JOrHYeCKUX
anemenToB TTJI, JITJI n HHXXEKIIMOHHOM JIOTUKH.

5. OcobenHoctu cTpykTypsl n-p-n BIT TpanzucropoB UMC ¢ uzomnsiueil Ha OCHOBE n-p nepexoaa.
Brustaure o6mieit moioKku Ha padoTy OunossapHbeIX Tpanzuctopos MMC.
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Jusnextpudeckas n3onsus anemeHToB ounossipabix UMC. UMC ¢ kKoMOMHUPOBAaHHOMN H30JISIIH-
enl.

HuTerpanbHble TpaH3UCTOPHI TUIIA p-n-p. OCHOBHBIE MTapaMeTPhl U 0COOEHHOCTH CTPYKTYPHI.
Muoroamutrtepubsie Tpansuctopsl UMC. [Ipunuun nericTBus.

NMC noBblIlIEHHOW CTENEHU UHTErpaliii. MHOTOKOJUIEKTOPHBIE TPAH3UCTOPBI.

. Pabota Tpan3ucTopa B ki1toueBoM pexume. [IpoxoxaeHne npsMoyrojabHbIX UMITYJIbCOB YEPE3

KacKaJl Ha OCHOBEC 6I/IHOJ'IHpHOFO TpaH3UCTOpa

. I[IpuMmeHeHne noaeBbIX TPAaH3UCTOPOB B MUKPOIEKTPOHUKE. BapuanTel koHCTpyKmu M/III-

tpanzucropo UMC.

Vcrionb30BaHue BHIIPSAMIISIFOIIETO KOHTAKTa METAILI-TIOJIYIIPOBOAHUK I YBEITUYEHUS OBICTPO-
JecTBUs OUITONAPHBIX TpaH3UucTOpoB Tpan3ucropsl ¢ quogomM HlorTku.

JlnoaHbIe CTPYKTYpPbl B MUKPOUIEKTpOHUKE. CpaBHUTEIbHAS XapaKTEPUCTHKA.

Bausinue noutioxxku MMC Ha napameTpsl M XapaKTepUCTUKU MHTErPaJIbHBIX TUOJ0OB U CTaOMIIHU-
TPOHOB.

KoHcTpyKkTHBHBIE 0COOEHHOCTH aKTUBHBIX 3JIEMEHTOB MOJYITPOBOIHUKOBBIX MUKPOCXEM Ha OCHO-
Be 10JIeBbIX TpaH3ucTopoB. KMOII cTpyKTypBbl.

CymHocTs 3¢ dexroB kopoTkoro kanana B MII ctpykrypax. MexaHu3M BIHsSHUS KOPOTKOKA-
HaJIBHBIX 3()()EKTOB Ha IOPOrOBOE HANPSKEHNE TPAH3UCTOPOB.

BAX xapakrepuctuku M/III TpaH3UCTOPOB € KOPOTKUM M IJIMHHBIM KaHaioM. CpaBHUTEIbHBIN
aHaJIu3.

OcHoBHble npo0iaeMbl Munuatiopuzanuu M/III Tpansuctopos. Beibopa matepuana noa3aTBopHo-
ro IU3JIEKTPUKA.

KoHcTpyKkTUBHBIE 0COOEHHOCTH CYyOMUKPOHHBIX TpaH3UCTOPOB LDD CTpyKTYyphI U UX BIUSHUE HA
3 PEeKTH KOPOTKOTO KaHaja.

Cospemennbsie M/III TpaH3UCTOPBI HA OCHOBE TEXHOJIOTUH «HAIIPSHKEHHOT0» KpeMHus. [IpuHnmn
neiictusi. Kpurepun Beibopa marepuana ais GopMUpPOBaHHS 00JaCTH KaHAIa TaKUX TPAH3UCTO-
pOB.

Crpykrypa coBpeMeHHbIXx M/IIT TpaH3UCTOPOB, BHIMOJHEHHBIX HA OCHOBE TEXHOJIOTUU «KPEMHUMN
Ha usouaTope». [lepcrnekTuBsl nanbHelero ymenbuenus pasmepos M/III tpanszuctopos.
PesuctuBHbIe 251eMeHTHl T01ynpoBOAHUKOBBIX UMC. [1nenounsie u aud¢y3uoHHbBIE pE3UCTOPHI.
KonzaeHcaTopbl 1 HHAYKTUBHBIE JIEMEHTBI B MUKPOIJIEKTPOHUKE.

[TpubopsI ¢ 3aps10BOH CBA3BIO, CPepa NPUMEHEHUS U IPUHIUI JEHCTBUS.

®uznyecKkue OrpaHNnYeHNs] B MUKPOJIEKTpOHUKE. DiekTpomurpanus B UMC. Biusiaue mexoasne-
MEHTHBIX coenHeHuil Ha paboty UMC. [lonsTHe 3aepKKu UMITyJIbCa.

CpaBHuTENbHASA XapaKTEPUCTHKA IOUI0KEK HA OCHOBE KpeMHUS U apceHuaa raums. CTpykTypa
IIOJIEBBIX TPAH3UCTOPOB € YNPABIIIFOLIUM EPEXOAOM METAJUI-ITOITYITPOBOIHHUK.

[TpyHIMI NEHCTBYS TPAH3UCTOPOB C YIPABISAIOIUM MEPEX0JOM METaJI-IIOJYITPOBOJHUK. AHAIIN3
CTOKOBBIX U CTOK-3aTBOPHBIX XapaKTEPUCTHK.

I'eTepoCTpyKTYypBl Ha OCHOBE apCEHM1A raJuIv. SIBICHUSA CBEPXUHIKEKIIUU B FETEPOIIEPEXO1aX.
ITonsiTHE NBYMEPHOIO 3JIEKTPOHHOTO Ta3a. [lepcrekTuBbI NCNIOJIB30BaHUST HUTPUAA TN IS
(bopMHpOBaHUS TETEPOCTPYKTYP.

Bosmoxxnoctu ounonspHoii Texnonoruu B CBY nuanazone. ['erepornepexonnbie OUMOspHbIE
TPaH3UCTOPBL.

Hcnonp3oBanue reTeporepexo/ia mpyu co3aanu mojiaeBbix mpuoopos. HEMT tpan3ucTop Ha ocHO-
BE€ apCeHU/Ia rajulmsl.

OTnuuuTenbHble 0COOEHHOCTH CTPYKTYp niceBaoMopdubIX U MetamophHbix HEMT Tpan3ucropos.
[Tpumenenue npe303¢pdexra B paano3aeKTpoHuKe. [IpuHImI AeHCTBUS OCHOBHBIX MPUOOPOB Mbe-
309J1€KTPOHHUKHU

Axycrosnektpudeckuii 3¢ ext. [IprOopsl Ha OCHOBE MOBEPXHOCTHO-aKyCTUYECKUX BOJH. AKY-
CTOXJIEKTPUYECKHUE YCUITUTENH.

OneMeHTh! (YHKIMOHAIBHOM 3JEKTPOHUKH Ha OCHOBE CBEPXIIPOBOAALINX MaTepuanoB. Ctanuo-
HapHBIA 1 HecTanmoHapHbIh AP dexTo J[ko3edcona..
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Memoouyeckue pexomenoayuu

IToaroToBka CTyJI€HTOB K 3K3aMEHY BKJIIOYAET IPOPabOTKY JIEKIUi, B TEUCHUE ceMecTpa U He-
IIOCPEACTBEHHYIO IIOATOTOBKY B JIHU, NPEAIIECTBYIOIINE YK3aMEHY, BKIKOYasl, OATOTOBKY K KOJIJIOK-
BUyMaM, TECTHPOBAHUIO, BBIITOJHEHHIO JTa0OPATOPHBIX PA0OT U UX 3AIUTY.

JU11 NOArOTOBKM K OTBETAM HA 3K3aMEHAIlMOHHBIE BOIIPOCHI (OHM BBIIAIOTCS B KOHLIE CEMECT-
pa) CTYAEHT JIOJKEH HUCIIOJIb30BaTh HE TOJBKO KYypC JIEKIUI, HO 1 OCHOBHYIO U JIOIIOJHUTENIbHYIO JIU -
TepaTypy AJs BbIpAOOTKH yMEHUS J1aBaTh Pa3BEPHYTHIE OTBETHI HAa IOCTaBJIEHHBIE BOIIPOCHI.

B Xome MOAroTOBKM K 9K3aMEHY CTYACHTY HE0OXOIMMO oOpaiiaTth BHUMaHHE HE TOJBKO Ha
YPOBEHb 3alIOMMHAHHUs, HO U Ha CTECIICHb NOHMMAHHUs U3Y4aeMbIX BOIPOCOB. MeXaHNYeCKOe 3aII0MU -
HAHUE YUCIIOBBIX 3HAYCHUMN XAPAKTEPUCTUK MATEPUAIOB HE PEKOMEHJYETCs, HO CTYIEHT JIOJIKEH OT-
YETJIMBO MPEACTaBIATh cebe MOPSA0K 3TUX BelNW4YMH. HemocpencTBeHHas MOArOTOBKA CTYIEHTA K 3K-
3aMEHy JOJDKHA B Pa3yMHBIX IPONOPLUAX COYETaTh M 3allOMUHAHUE, U IIOHMMAaHHE NPOTPaMMHOIO
MaTepuaia.

Kpumepuu oyenusanus

[To uroram sK3amMeHa CTyJIEHTY, U3 MAaKCUMaJIbHOTO KOJIH4YeCTBa 06amioB, KoTopoe cocraiuseT 30,

BBICTABJISAETCA:

1)ot 27 no 30 GannoB, eciu BiaaeeT MPOrpaMMHBIM MaTepUaIOM MO JUCIUILIMHE B TIOJTHOM
o0BeMe; 10CTaTOYHO TITyOOKO OCMBICIMBAET IUCHUIUIMHY, NCUEPIIBIBAIOIIE OTBEYAET HA BCE BOIPOCHI;
yMeeT aHAIM3UPOBaTh, CPABHUBATH, KJIACCUPHUIIMPOBATH, 0000111aTh, KOHKPETU3HUPOBATH U CUCTEMATH-
3MpOBATH U3yYCHHBI MaTepHall, yCTaHABIMBATh IPUIHMHHO-CIICICTBEHHBIE CBSA3H; YETKO (JOPMHUPYET
OTBETHI;

2)ot 24 1o 26 6ayIoB, €CiH BIaIeeT MPOrPaMMHBIM MaTEPUAJIOM ITOYTH B TIOJTHOM 00beMe
(uMeroTCst MPOOeIbl TOJIBKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pa3fieliax); CaMOCTOSTEIBHO U OTYACTH
IIPY HAaBOJSIIMX BOIIPOCAX J1aeT MOJHOLIEHHBIE OTBETHI HA BOIIPOCHI; HE BCET/A BbIAEIAET Harboiee
CYIIECTBEHHbIE, HE JIOIYCKAET BMECTE C TEM CEPbE3HbIX OLIMOOK B OTBETAX;

3)ot 15 o 23 6amioB, eciu BialeeT OCHOBHBIM 00bEMOM ITPOrpaMMHOT0O MaTepuaia Mmo JUCLU-
TUTAHE; TIPOSIBIISIET 3aTPYAHEHUSI B CAMOCTOSITEIIBHBIX OTBETAX, ONEPUPYET HETOUHBIMU (POPMYITUPOB-
KaMU; B IIPOLIECCE OTBETOB JIOMYCKAET OLIMOKHU IO CYIIECTBY BOIPOCOB.

B cnygasx, korja oOy4daromnuiicss He OCBOWII 00s13aTEIbHBIM MUHIMYM MPOTPAMMHOTO MaTepua-
Ja Mo JUCLMIUIMHE, HE CIIOCOOEH OTBETUTH Ha BOMPOCHI JaXKe MPH JTOTIOJIHUTENBHBIX HAaBOIAIINX BO-
npocax, BeicTaBisiercst 0 6amioB. CTyneHT, HegoOpaBiuil 36 6aJTOB B X0/1€ TEKYIIETO U pPyOeKHOTO
KOHTPOJIS, K 9K3aMeHY He Jonyckaercs. Huxke nmpuBeeHsl KpUTEpUN U ITOKa3aTeIN OLCHUBAHUS MPO-
MEXYTOYHOM aTTECTALNH.

Tabnuua 10. Kpumepuu u nokasamenu oyeHu8aHus npOMedHCYmoyHoU ammecmayuu

[kana o TpaAUIMOHHOHN MATHOAIIIBHON CHCTEME

ba3oBblil ypoBeHb [IponBuRHyTHIA Beicokuii
Heynosnersopu- YIIOBIIETBOPHUTENLHO /IH(. YpPOBEHB YpOBEHBb
TeJBLHO 3a4ueT xopouio/ Aud. 3a4eT oTiau4Ho/ 1u. 3a4eT

[kana mo 6amIbHO-PEUTUHTOBOM cUCTEME
36 - 60 61 — 80 | 81 - 90 | 91 — 100

7. MeTtoau4ecknue MaTepHaJIbl, ONpele/siolue Npoue1ypbl OLeHUBAHUS 3HAHU,
YMEHHUI, HABBbIKOB U ONLITA AeATEIbHOCTH

Tabmuma 11. Pezynomamot oceoenus yuebHo OuCyuniuHwl, nooiexcawjue nposepke

Pe3yabTaThl 00yuyeHus OcHOBHBIE MOKA3aTeJIN OLEHKH
(koMIeTeHI M) pe3yJbTaToB 00y4YeHust
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Cnoco0eH mnpoBOAMTH TEXHM-
yeckoe 00cCIyKHBaHHE Paguo-
3JIEKTPOHHOM anmaparypbl
(ITK-1):
v' TIK-1.1. Ananusupyer me-
TOJIBI TEXHUYECKOTo obecre-
YEHUsI SKCIUTyaTalluu Paguo-
AJIEKTPOHHOM anmaparypsl.
v' IIK-1.2. IIpennaraer cro-
coObl MOHTa)Ka PaIN03JIEK-
TPOHHOI amnmaparypsl.
v' IIK-1.3. Ucnons3yer
CpEeICTBA U3MEPEHUS ISl KOH-
TPOJI TEXHUYECKOTO COCTOSI-
HUS PaUO3TIEKTPOHHOM amma-

paTypsl.

3HaTh:

- OCHOBHBIE THITbI KOMITIOHEHTOB 3JICKTPOHHBIX CPEICTB, UX
Ha3HA4Y€HHE, KOHCTPYKIIUU, OCHOBBI TEXHOJIOTMH U3TOTOBJIE-
HUS, SKCIUTyaTallMOHHbIC XapakTepucTuku(31);
—TMPUHLINIBI, METOJIbI M CPEJICTBA BHITIOJIHEHUS PACUETOB U
BBIYMCIIUTEIBHBIX paboT(32);

YMeTh:

- MPUMEHSTH TIOJyYCHHBIE 3HAHKS O CBOWCTBAX MaTEePHAJIOB
P PEILLICHUH 3a/1a4 TPOCKTUPOBAHMS, TEXHOJIIOTHH U IKC-
TJTyaTaluy U3ACIUA U YCTPOUCTB PAJUOTEXHUUECKHUX CHC-
teM(Y1);

Baanern:

- METOJIaMH IKCIEPUMEHTAIBHOTO UCCIIEIOBAaHUS OCHOBHBIX
cBoiicTB marepuasioB(B1);

- METOJIaMH IKCIEPUMEHTAIbHBIX HUCCIEIOBAHUN MTapaMeTPOB
Y XapaKTEPUCTUK MACCUBHBIX KOMITIOHEHTOB AJIEKTPOHHBIX
cpencte(B2);

Cnoco0eH NMpoBOAMTH AHAJIU3
npuyuH Opaka mpu HM3roToB-
JIECHUM W3AeJMid MHKPOIJIeK-
TPOHUKH M [aBaTh PEKOMEH-
JAIMM 1O HX YCTPAaHEHUIO M
npeaynpexaenuro (IIK-3):
v' TIK-3.1 BeIABISET TEXHO-
Joruyeckue (hakTopbl BBI3bI-
BaIOIIME TIOTPEITHOCTH U3T0-
TOBJICHHS U3JICTTH MHKDO-
AIIEKTPOHUKH.
v' TIK-3.2. Jlaet npeajioxe-
HUS TI0 JIMKBUJAINH Opaka B
MIPOU3BOACTBE U3JEITUN MUK-
PODJIEKTPOHUKH.
v' TIK-3.3. IIpennaraer BHe-
CEHHE U3MEHEHHI B TEXIPO-
1ecc.

3HaTh:

- OCHOBHBIE paliOMaTePHAIbI U PAIMOKOMIIOHEHTBI, UX Ha-
3HaYeHHE U XapakTepucTuku(33);

—TEXHOJIOTHIO ITPOU3BOICTBA B oTpaciu(34).

- OCYILIECTBIIATH COOp ¥ aHAJIN3 JJAHHBIX 110 (PYHKIIMOHATBHBIM
¥ KOHCTPYKITMOHHBIM CBOWCTBaM MaTEpPUAIOB U TTapaMETPOB
KOMITOHEHTOB 3JICKTPOHHBIX CPEJICTB BEBIHOCUMBIX B TEXHHYE-
CKO€ 3a/IaHHEC Ha TIPOCKTUPOBAHNE PATUOTCXHUICCKUX CHC-
TeM(¥Y2);

- OTIPEICTIATh HEOOXOIMMBIE CPEICTBA 00CCTICUCHHS HAIeXK-
HOCTHU PaIMOTEXHUYECKUX CUCTEM C YUE€TOM CBONCTB MaTe-
pPHAIOB ¥ PU3NICCKUX OCOOCHHOCTEH 3JIEKTPOHHBIX KOMIIO-
HeHTOB(Y3).

Baagernb:

- MeToJIaMH pacdera 0a30BBIX XapaKTEPUCTHK paroMaTepra-
JIOB ¥ PaJIMOKOMITOHEHTOB, BIUSIOIIUX HA MapaMeTPhbl MPOEK-
Tupyemoro ycrpoiictsa(B3).

- IpaBWJIAaMH U METOJIaMU MOHTaXKa, HACTPOMKH U PEryTHpPOB-
KU Y3JI0B paIMOTEXHUUECKHUX YCTpoicTB 1 cuctem(B4).

Tabmuua 12. Smanwvr popmuposarus komnemenyuu u UCNOIb3YEMbLE CPEOCNEA OYEHUBAHUS

Cocras DJIeMeHTbl KOMIIeTeHIN U
Conepianme 31,32, 33,34 V1,¥2,V3 B1, B2, B3, B4
ITANOB
Buawbi 1.Jlexuun 1.JIaboparopubie padots! | 1.JlaGopaTtopHbie paboThI
3aHATHI 2.Koncynbranuu 2.CamocrostensHas pa- | 2. CamocTosiTenbHas pa-
3. CamocrosTenbHas pa- | 6ota 6orta
60Ta
CpencrBa 1. Illocewenue 3anamui 1. J{onyck u evinoanenue | 1.3awuma pesynomamos
onenuBanusi | (cM., pasn.S, Tabm. 6). nabopamopuou pabomwl | 1abopamopuol pado-
2.Konnoxsuym (cm., pasn.5, Ta6m1.9) mui(cM., pasa.S, Ta61.9)
(cMm., pa3n.5, Tabn.7) 2. Obpabomka pe3yib- 2. Tecmuposanue(cMm.,
3. Tecmupoeanue Mmamos u no020mosKa pazn.5, Ta6mn.8)
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(cm., pasn.5, Ta6m1.8)
4.9k3amen
(cm., pasn.5, Ta6m1.10)

omuema 0 6bINOIHEHHOU
pabome. (cM., pa3a.5,
Ta611.9)

3. Tecmuposanue(cM.,
pasn.5, Ta6:1.8)

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

3. Konnoksuym(cMm.,
pazn.S, Tab6n.7)

4. Dxzamen(cM., pasn.s,
Ta6:m1.10)

5. 3auem(cm., pa3n.s,
Ta611.10)

YpoBeHb c(HOPMUPOBAHHOCTHU DIIEMEHTOB KOMITETCHIIMI B paMKaX U3y4YCHUsI JAHHOM TUCIIUILIH-
HBI BKITIOYAET YETHIPE YPOBHS:
® HU3KULL YPOBEHb(0YEHKA «HEYO081emE8OPUMENbHOY) XapaKTEPU3yeTCs THO0 OTCYCTBHEM,
1100 YaCTUYHOHN C(POPMUPOBAHHOCTHIO FJIEMEHTOB KOMITCTEHIIHIA;

® 0a3086blll YPOBeHb (OYeHKA «YO081emMEOPUMENLHO ) ABISIETCS 003aTEIBHBIM JIJIST BCEX
00yJaromuXcsl 1Mo 3aBEPIICHUN OCBOCHUS JUCIUTUINHBI, B IIEJIOM JICMEHTHI KOMITCTCHITUI

chOpMUPOBAHBI;

® POOBUHY MBI YPOBEHb (OYEHKA «XOPOUL0») XapaKTEPU3yeTCs MPEBHIIIEHNEM MUHUMAJIb-
HBIX XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMIICTCHIIHH IO 3aBEPIICHUN OCBOCHHSI TUCITUTI-

JINHBI,

® 8bICOKULL YPOBEHb (OYEeHKA «OMAUYHO») XaPAKTEPU3YeTCs MAKCUMAJIbHO BO3MOKHOM BBI-
PaXKEHHOCTbIO KOMITETEHIIMH U SBJISETCS] BaXKHBIM Kau€CTBEHHBIM OPUEHTUPOM JIJIsl CaMO-
COBEPILIECHCTBOBAHMUS.

Hwxe B Tabnuue 13 npuBeneHs! 00IIMe XapaKTePUCTUKU U KPUTEPUH OLICHUBAHUS YPOBHS OC-
BOEHUS 3JIEMEHTOB KOMIIETEHUIUN 3aKPEIICHHBIMU 32 JUCLUIUIMHOM.

Tabnuua 13. Obwue xapakmepucmuxu nokazameneii u Kpumepues oYeHU8aAHUs.
KOMRemeHyuu no manam

IToxa3zaTenn 3HaAThH YmMmeTh Baanern
U KPUTEPUHU
«OTInyHO» O6mamaer  daxtuye- | YMeeT npuMeHsTh 10- | Biageer TexHomorus-

(BBICOKMIi YPOBEHb)

CKUMU H TeopeTHhue-
CKUMU 3HAHUIMHU B
npenengax U3ydaeMoi
00JacTH C TOHMMAaHU-
€M TpaHHIl IPUMEHH-
MOCTH.

JTy4eHHbIE 3HAHUS IS
pElIeHUsT TTPOU3BOJICT-
BEHHBIX U HCCIIEIOBA-
TENbCKU 3a7a4 B H3Y-
yaeMoii obnactu

MU B U3y4aeMoOW Ipea-
MEeTHOW ol0mactu H
UMEET HAaBBIKU HX CO-
BCPIICHCTBOBAHMA.

«Xopomro»
(MpoaABMHYTHIN
YPOBEHb)

3Haet (aKThl, IPUH-
IIUIIBI, TPOIECCHI, 00-
IITME TOHATHS U KaTe-
TOPHUH B TIpeIeiax
n3y4aeMoit obiactu

Ob6nagaer nuana3oHOM
MPAKTUYECKHX  yMe-
HUH, TpeOyeMmbIX s
perieHus npodeccro-
HaJIbHBIX 337124

Ananitupyer cBoe I1o-
BeJICHUE K 00CTOs-
TCJIBCTBAM B peH_IeHI/II/I
3a7a4 B U3y4aeMou
obnactu

«Y IOBIETBOPUTEIILHO
(moporoBeblii ypoBeHb)

OO6magaer 0a30BBEIMU
0OLIMMHY 3HAHUSAMU B
n3y4aeMoi obnactu

O0agaeT OCHOBHBIMH
yYMEHUSIMH, TpeOye-
MBIMHU 1JI51 BBITIOJIHEC-
HUS HECJIOXKHBIX 33/1a4
B U3y4aeMoOu 00JIacTH

CriocoO€H BHITTOJIHATE
paboThI B U3y4aeMoit
o0acTu o1 KOHTPO-
JIEM .

«HeynoBneTBopuTEIbHON
(Huskwuii ypoBeHb)

OTpbIBOUHBIC 3HAHMS,
ITyTaeT OCHOBHBIEC T10-
HATHUS U KaTETOPUHU B
M3y4aeMoil 001acTH.

YMeHus He MO3BOJISIOT
BBIIIOJIHUT HECJIOKHBIC
3a/la4¥ B U3y4aeMoun
00J1acTH, COBEpIIaeT

VcnpIThIBaCT TPYIAHO-
CTH TIPH PELICHUH 3a-
Jlad B U3y4aeMou 00-
JIACTH JIaXe O] PYKO-
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\ | o6k BOJICTBOM

8. YueOHO-MeTOOMUYECKOE 00ecTIeueHHue TUCIUIINHbI

Ocnoenasa numepamypa
1.Cremanenko U. I1. OcHoBBI MUKpO3JIeKTpOoHUKH. - M. : CoBerckoe paauo, 1980. - 424c¢.(1623k3, no-
nounbiit uaaeke 6@2.13(075.3)).
2.I'yproB B.A. TBepaoTenbHas 2JIEKTPOHHKA : y4eO. mocodue s By3oB. — M.: TexHocdepa, 2005. —
407 c.(15 7x3., monounsiit Homep 531.91(075.3))
3. Marepwuaiibl 2JI€KTPOHHBIX CPEACTB [ DIEKTPOHHBIN pecypc| : yueOHoe mocooue / FO. A. I'atuun, B.
JI. Tkanuy, I1. A. Kamaes [u np.]. — DnektpoH. TekctoBbie qanubie. — CII6. : Yuusepcurer U'TMO,
2010. — 112 ¢. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/67263.html
4. Epumos WN.E., Kozeips U.4., ['opOynos FO.M. Mukpoanekrponuka.- M.: Beicmast mkona. 1987.-
416 c.

Jononnumenvnasn rumepamypa

1. Konenos JI.A. TexHonmorusi 1 KOHCTPYHPOBAHUE MUKPOCXEM, MUKPOITPOLIECCOPOB U MUKPOCOOPOK. -
M.: Paauo u cBszb. 1989.- 421

2.Xoposuu I1., Xunn V. UckycctBo cxemorexHuku: B 3 - x tomax: T.1,2,3. [lep. c aurn. — M.: 5
Mup,1983. -367 c.

3.Urymuos, B.H. ®usnueckre 0CHOBBI MUKPOAJIEKTPOHHKH : yueOHoe nocodue / B.H. UrymHoB. - M. ;
bepmun : lupext-Menua, 2014. - 358 c. : wi., Tab:1. - bubimorp.: ¢. 345-346. - ISBN 978-5-4475-
3300-7 ; Toxe [Dnexkrponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271708
(05.10.2016).

Hnumepnem - pecypcul

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

2. http://www.garant.ru/ - CripaBo4Has mpaBoBas cuctema «l apanT.

3. http://www.consultant.ru/ -CnipaBounas npaBoBas cucrema «Koncymnprantllnrocy.

4. http://www.studmedlib.ru - 3bC «KoHcynbpTaHT cTyneHTa»

5. DneKTpOoHHBIE BEpCUH KypHaNoB: “@u3nka TBepaoro tena”, “KypHan TexHundeckon Gpusmku”,
“IlncbMa B s)KypHaAJI TEXHUYECKOH pr3uku”, “Dusnka u TEXHUKA MOTYITPOBOIHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTHKEHHSIX B 00JIaCTH MUKPO- U HAHOTEXHOJIOTHA.

9. [IporpamMmmMHoOe o0ecrieueHne COBpeMEHHBIX
UH(OPMANMOHHO-KOMMYHUKANMOHHBIX TE€XHOJIOTHI

1. CTyneHThl UMEIOT JOCTYH K €IMHOMY 00pa30BaTelIbHOMY IOPTAIly, IJIe MOT'YT B OTKPBITOM JIOCTYTIE
MOJIb30BAThCSl PECypcaMy yuyeOHO-METOJMUECKOM JIUTEPATyphl, ABISAIOLUMHCS Pa3pabOTKaMH BEIy-
mux BY30B Poccum.

2. JInst peTUHTOBOTO KOHTPOJIS HCIIOJIb3YETCs CHCTeMa KOMITBIOTEPHOTO0 TECTUPOBAaHUS Ha O6a3e Mmpo-
rpaMMHoro obecrneuenus Moodle.

3. Ilpu BBIMOTHEHUH JIAOOPATOPHOTO MPAKTUKYMA CTYACHTHI B 0053aTEILHOM MOPSIKE MPOBOAST 00-
paboTKy dKCIIEpUMEHTANIBHBIX JaHHBIX C IPUMEHEHUEM IporpaMMHBIX nakeToB Microsoft Exell,
MathCad..

4. B pamkax obecrieueHus: IPUMEHEHN KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM IIpOIECcCe
UMEIOTCA CHEeMATU3HPOBAHHBIE KOMITBIOTEPHBIX KJIacca C COBPEMEHHBIM NPOrPaMMHBIM 00€CIIeUeHu -
€M M UMEIOIUM Bbixoj B HTepHeT.

10. MaTepuaabHO-TeXHHYeCKOe o0ecnedeHne padoTsl

MarepruanbHO-TEXHHUECKYIO 0a3y AJIsl POBEECHUS 3aHITHH 110 TUCIUIUIHHE COCTABIISIOT:
®  CIHEIMATM3UPOBAHHAS ayAUTOPHS, UCIIOIb3yeMast IIPU MPOBEICHUH 3aHATHI JICKIIHOHHOTO
tuna Ne238, pacnionoxenHas 1o ajapecy: 360004, Kabapmno-bankapckas peciryonuka, T.
20


http://www.iprbookshop.ru/67263.html
http://biblioclub.ru/index.php?page=book&amp;id=271708
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://journals.ioffe.ru/
http://www.nano-info.ru/

Hanpuuk, yn. YepHsimesckoro, 175, yueOnblii kopryc yHuBepcutera Ne4 (OMD), ocHa-
LIIEHHAs! MYJbTUMEAMIHBIM POEKTOPOM U KOMIUIEKTOM arapaTryphbl, O3BOJIIOILENH JEMOH-
CTPUPOBATh TEKCTOBBIE U TpauuecKre MaTepuaibl;

e pabouee MECTO MPEIOIaBaTENs;

e paboune MecTa CTyJICHTOB;

e MeJoBas A0CKA.

MynbTrMeauAHAs TPE3EHTALMS, COIPOBOXKIAFOIIAS JIEKIUIO, TTO3BOJISIET MPETIOIABATENO aKLIEHTHU-
pOBaTh BHUMAaHHE CTYJCHUECKOH ayITMTOPUM Ha KIIFOUEBBIX BOIPOCAX JIEKLIMH.

JucuuminHa obecrieueHa:

® TECTOBBIM MaTepHaiaMH B 3JIEKTPOHHOM oOydaromiel cucreme «Moodle» (OTKpbITHIN yHU-
BEpCHTET),

®  KHWKHBIM ()OHIOM OMOJIMOTEKH;

®  3JIeKTPOHHBIMU BEPCUSIMH JIEKLIUH 1 y4eOHUKOB.

JucuuiuinHa obecniedeHa:

® TECTOBBIM MaTepUallaMH B 3JIEKTPOHHOM oOyuatomie cucreme «Moodley» (OTKphIThIiA
YHUBEPCUTET);

® KHWXHBIM (POHIOM OMOJIMOTEKH;

® 3JEKTPOHHBIMH BEPCUSMH JIEKIUI U Y4eOHUKOB.

JIaGopaTopHble 3aHATUS MO AUCLUIUIMHE MPOBOAATCA B jJabopaTopuu «Martepuanbl 1 KOMIO-
HEHTbl TBEPJOTEIbHOU 3JEKTPOHUKN» U «TeXHOJIOrus (QPyHKIHMOHAIBHBIX MAaTEpUATOB M CTPYKTYP
3JIEKTPOHUKN», OCHAILIEHHON CIIEAYIOIIUM 000PY0BAaHUEM U U3MEPUTEIIbHON TEXHUKOM:

1. JTaGopaTopHbIii CTEH] IO U3YYEHUIO TEPMOICKTPUUECKUX SIBJICHHI.

. YCcTaHOBKAa MarHeTpOHHOI'O PacbUICHUSI MAaTEpPUAJIOB

. YcTaHOBKa BaKyyM-TEpPMUYECKOTO HAIIbUIEHUSI TOHKUX IJIEHOK

. YCcTaHOBKa JUIsl U3BMEPEHUs YAEIbHOIO COITPOTUBIICHUS TOHKUX IJICHOK.

. JJabopaTopHbI¥ CTEH U3yYEHUS MATHUTHBIX CBOMCTB.

. JJabopaTopHBIii CTEH]] 10 U3MEPEHUIO YIEIBHOTO CONPOTUBIIEHUS METOA0M 4-X 30H/IOB.

6. JIabopaTopHBII CTEH 10 U3MEPEHUIO BOJIbTAMIIEPHBIX XapaKTEPUCTUK MOTYIPOBOJIHUKO-
BBIX DJIEMEHTOB.

7. JIabopaTOpHBIH CTEH M0 3JIEKTPOXUMHUYECKOMY aHOAUPOBAHHUIO.

8. JIabopaTopHBIii CTEH] U3MEPEHUS TapaMETPOB MOJIYIIPOBOAHUKOBBIX MaTEPUAIOB IO pelaK-
canuu (oTONPOBOTUMOCTH.

9. 3mepuTenb XapakTepUCTUK MOTYITPOBOIHUKOBBIX TprOopoB JI2-56;

10. Ontrueckuii MuKpockor Bbicokoro paspemenus LATIMET-20.

11. YcraHOBKa KOHTAKTHOM CBApKH.

12. JlaGopatopuslii crenn uzmepenus 2/]C Xoma.

13. Lludpossie BOIBTMETPBI, aMIIEPMETPbI, MOCTBI IIOCTOSIHHOTO U IEPEMEHHOT0 TOKa, TeHepa-
TOPBI, OCHIIITIOrpadbl, ICTOYHUKH MUTAHUS, MYJIbTUMETPHI U JP.

14. 11K-4 .

15. HoytOyk- 1 mir.

16. Ontnuecknii Mukpockon MBC-1.

17. Crenn 1u1st n13MepeHUs CTaAaTUYECKNUX TaPAMETPOB NHTETPAIBHBIX CXEM.

18. Crena 1t u3MepeHus: AMHAMUUYECKUX ITapaMETPOB MHTETPAJIbHBIX CXEM.

CryneHTbl UMEIOT JOCTYI Yepe3 VIHTepHeT OCTyM K 3eKTpoHHOU oOyyatoreil cucreme «Moodle»
(OTKpBITBI YHUBEPCUTET), KOTOpAst MO3BOJISAET Pa3MelliaTh IEKTPOHHBIE YUeOHbIe KypChl B CBOOOIHOM J10-
CTYIIE JUIS CTY/IEHTOB YHUBEPCHUTETA.

[Ipu npoBeneHnM 3aHATUI JTEKIUOHHOTO THUIIA, CECMUHAPCKUX 3aHATHH HCIIOIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecnedeHue u c60000HO PACHPOCMPAHAEMbLE RPOZPAMMDbL:

e Microsoft Office munensus: [loroop Nel35 ot 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot
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25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, pmoroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007,
e apxuBarop 7z, Adobe Acrobat Reader mimen3ust: npenocraBisercs OSCIUIaTHO HA YCIOBHSIX
o anpecy https://www.adobe.com/ru/legal/terms.html;
e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3us: mpeaocTaBiseTcs
OeCIUIaTHO Ha YCIIOBHUSIX JIMIICH3MOHHBIX COTJIAIICHHI Ha MPOrPaMMHOE OOECIICUeHHE C OT-
KPBITBIM HCXOIHBIM KOZIOM T10 ajipecy https://code.google.com/intl/ru/chromium/terms.html.
JInst CTY/IEHTOB C OTpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSI CO3/IaHBI CIHCIHAIBHBIC YCIOBUS IS
noirydenusi oopazoBanus. CHelMATM3UPOBAHHOE TMOMEIICHHE Ui WHBAIMJOB PACIIOJIOKEHO IO ajIpecy:
360004, Kabapmuno-bankapckas pecryonmuka, r. Hampumk, yn. UepHbimeBckoro, 173, riaBHbIA ydeOHBIH
KOpILyC YHUBEpcuUTeTa, ayauropus Nel4S.
B 1emsix g0ocTyImHOCTH MOMyYeHus BBICIIEro 00pa3oBaHus M0 00pa30BaTelIbHBIM IPOrpaMMaM HHBa-
JMIAMH 1 JTIUIAMH ¢ OTPaHUYSHHBIMUA BO3MOYKHOCTSIMHE 3/I0POBbSI YHUBEPCUTETOM 00ECIICUNBACTCS:
® AJILTCPHATUBHON Bepcrei O(HUIIAILHOTO caidTa B ceTH «HTEepHET» ISl CITa00BUIAIIINX;
® IPUCYTCTBUE aCCUCTEHTA, OKA3BIBAIOIIETO 00YYAIOIIEMYCsi HEOOXOMMYEO TIOMOIIIB;
® TSI MTHBATUJIOB ¥ JIUII C OTPAHIMYCHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI TT0 CITYXY — JTyOJIMPOBAaHUE BCITYX
CMPaBOYHON MH(OPMAIHK O PACITUCAHUN YICOHBIX 3aHSTHH; 00SCIICUCHUE HA/IICKAIIMI 3ByKOBbI-
MM CPEICTBaMHU BOCIIPOU3BEICHUS MH(OpMaIHy;
® TS MHBAJIHOB ¥ JIHI] C OTPAHUYCHHBIMUA BOSMOKHOCTSIMU 37I0POBbsI, IMEIOIINX HAPYILICHUS OTIOPHO-
JIBUTATEIILHOTO ammapara, CO3aHbl MaTePUATBHO-TEXHUUECKUE YCIIOBHS OOSCIICUMBAIOIINE BO3MOXK-
HOCTh OECIIPEIATCTBEHHOTO JOCTYIa 00YYarOIIUXCS B y4eOHbIC TIOMEIICHHS, OOBEKTY ITUTAHUsI, Tya-
JICTHBIC U JIPYTHE TTOMEIICHNS YHUBEPCUTETA, a TAKKe NMPEObIBAHMUS B YKA3aHHBIX TIOMEIICHUIX (Ha-
JIMYUE PACIIMPEHHBIX IBEPHBIX IPOSMOB, IOPYYHEN U JAPYTHUX MPUCIIOCOOIICHUI ).
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JIuct n3MeHeHu# (IOMOTHEHUM )
B paboyeil mporpaMMe AUCIUILTUHBI (MOJTYJIs)
b1.B.03 «MUKpOIEKTPOHUKA»
11.03.03 — KoHcTpynpoBaHue ¥ TEXHOJIOTHSI YJIEKTPOHHBIX cpeacTB HA 20 -20 y4yeOHBIMH roj

[lepeyeHb BHOCUMBIX
W3MEHEHUH (JIOMTOJTHEHHIA )

Ne

IIpumeuanue
n/a b

OnemeHT (myHkT)P 11

Obcysicoena u pekomen008ana Ha 3acedanuu Kageopvi
JICKTPOHUKHU ¥ HH()OPMAIIMOHHBIX TEXHOJIOTUH,

poTOKOI No 0T « » 2020 .
3aBenyrommii kageapoi / P.II. Temes /
MOAIUCH pacimudpoBKa HOAIICH JaTta
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