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1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHUA JUCHUIIJIMHBI

LeasiMu ocBOeHMsI JMCUMILIMHBI «/HTerpajibHble YCTPONCTBA 3JEKTPOHHBIX CPENICTB» SB-
JSIFOTCS: TIPUOOpETeHNe CTyJeHTaMU 3HAaHWK B OOJACTH MOHOJUTHBIX MHTErpanbHbix cxem (MUC),
KOTOPBIE SIBJISIFOTCS OCHOBOM COBPEMEHHBIX 3JIEKTPOHHBIX CUCTEM, 0OECIIeYeHUEe IOHUMAaHMs CTYAEH-
TaMH CTPYKTYP MHTETPAJBHBIX YCTPOICTB B MX MHOIOOOPa3HH MO BBIMOJIHAEMBIM (YHKIUSAM, TEXHO-
JIOTUSIM U3TOTOBJICHUSI U YPOBHIO CJIOKHOCTH.

3agaum JUCHMINJIMHBI:

- 03HAKOMJIEHHE CTYJIEHTOB C IPE/ICTaBICHUSIMH 00 YPOBHE COBPEMEHHOM MHTETPAIbHOM 3JIEKTPOHHU-
KH, €€ METO/IaxX, CPEJICTBAX, MPOOIeMax U MEePCIEKTUBAX;

- 03HAKOMJIEHHE CTYIEHTOB C OCHOBHBIMM IIPUHIUIIAMU PaOOThl aKTUBHBIX U ITACCUBHBIX

3JIEMEHTOB UHTETPAIIBHBIX CXEM;

- U3y4eHHue OOUIMX MPUHIMIIOB pabOThl HH(POBHIX U AHAIOTOBBIX HHTETPATIBHBIX CXEM;

- IPUMEHATH METO/Ibl pacyeTa IapaMeTPOB U XapaKTEPUCTHK, MOJECIUPOBAHMSI U IPOEKTUPOBAHUS
prOOPOB U YCTPOUCTB MHTEIPAIbHOM JIEKTPOHUKHU.

N3ydyeHne qUCHMILIMHBI HAIIPABJIEHO HA MOJATOTOBKY CIIELIUAIMCTOB, CIOCOOHBIX peIIaTh Ipo-
6J1eMbl, BOSHUKAIOLHE [TPU HKCILUTYaTALUH U3JIeINUI 3JIEKTPOHHOM TEXHUKHU C y4eTOM 00J1acTH, TUIIOB
¥ 337124 TPO(heCCHOHATFHON AEATEIBHOCTH B COOTBETCTBHH C MPO(ECCHOHATBHBIMY CTaH/IAPTAMU:

— 06.005 «Crienuanuct 1o 3KCIUTyaTallMd pajiio3JIeKTPOHHBIX CPEACTB (MH)KEHEP-3JIEKTPOHUK)Y,
YTBEPKJICHHBIN IpUKa3oM MuUHHCTEPCTBA Tpya U COLMANBHOM 3amuThl Poccuiickon dene-
panuu ot 31 urons 2019 rona N 540 (3apeructpupoBan B Muntocte PO 28 asrycra 2019 ro-
na, peructparuoHHsiii N 55756).

— 40.058 «MHxeHep - TEXHOJIOT 110 IPOU3BOJACTBY U3EINNA MUKPOAJIEKTPOHUKIY, YTBEPKACHHBIN
npuka3oM MuUHHUCTEpCTBA Tpyla M coulManbHOM 3amuthl Poccuiickoit ®epepauuu or
03.07.2019 1. Ne 480n (3apeructpupoad Muntocrom Poccuu 29.07.2019 r. Ne 55439).

2. Mecto qucuumiunsl B ctpykrype OIIOII BO

JucuunnuHa «MHTerpaibHble YCTPOMCTBA 3JEKTPOHHBIX CPEACTB» BKIIIOUYEHA BapUATHBHYIO
yacTh 010ka b1.B.09 yyeOHoro miana moarotoBku OakanaBpoB o HampasieHuto BO 11.03.03 Kon-
CTPYMpPOBAaHUE M TEXHOJIOTHS JIEKTPOHHBIX CpelcTB Mo npodumto" KoHcTpyupoBaHrue U TEXHOJIOTHUS
AIIEKTPOHHBIX PaJHONIEKTPOHHBIX CPENICTB .

[IpenogaBanue JUCHUIUIMHBI Oa3upyeTcsi Ha 3HAHUSAX, MOJYYEHHBIX NMPU U3YyYEHUM ITUCIIU-
wmH(Moaynei): "Martematuka", "®dusuka (obmas)", "Xumus".

OcBoeHue yueOHOM AMCHUIIIMHBI (MOYJIS) UHTErpajbHbIE YCTPOMCTBA 3JIEKTPOHHBIX CPECTB,
HE0O0XO/MMO JUIsl BBINOJIHEHHS BBITYCKHOM KBAaJU(HUKAIMOHHONH paboThl M MpUOOpETEeHUs 3HAHMM,
YMEHHMH ¥ HaBBIKOB, KOTOPbIE MTO3BOJISIT 00yYarOUIEMYCsl YaCTUYHO MTPOJIEMOHCTPUPOBATH CIEIYIOIIHE
00o00mieHHbIe TpyoBble QyHKIUU (OTD):

— Jkcmjyatauus PaanodIeKTPOHHOI annapatypsl (rpodeccuoHanbHbii cTangapt 06.005

«CrenuanucT Mo 3KCIUTyaTallud Pauo3JIeKTPOHHBIX CPEACTB (MHIKEHEP-3JEKTPOHUK)», KOJ

B, ypoBeHns kBanupukanuu -5);

Pa3pa0oTka eIMHUYHBIX TEXHOJOTHYECKHUX NMPOLECCOB M PEKOMEHAANMN 10 YCTPaHEH U0
U NpeaynpexIeHuI0 Opaka B NPOM3BOACTBE M3/1eJMii MUKPO3JIEeKTPOHUKH (TIPodhecCHOHaIbHBIN
crangapt 40.058 «MHxkeHep - TEXHOJIOr MO MPOM3BOJCTBY M3JEINNA MHUKPOIJIEKTPOHUKW», KOa B,
YPOBEHb KBAJTHU(PHUKAINHU -6).

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS JUCHUINIMHBI

[Iponiecc u3yueHUs: NUCHUIUIMHBI HAMpPaBiIeH HAa (OPMUPOBAHUE DIEMEHTOB CIEIYIOIIUX KOM-
nerennuii B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no ganHOoMy HarpaBieHHIO TTOITOTOBKH:
npogeccnonanbubix komnerenuuii (IIK):
v' Cnoco0eH MpoBOIUTH AHAJIH3 MPUYHMH OPAaKa MPH U3rOTOBJIECHUH H3IEIHIH MHKPOIJIEKTPO-
HHUKH M 1aBaTh PeKOMEHIAlHuH MO UX ycrpaneHuio u npeaynpexaenuro (ITK-3) (mpodec-
cuoHaNbHBIN cTangapT 40.058 MHxeHep-TeXHOIOr 10 MPOU3BOACTBY U3JICIUN MUKPOIJIEKTPO-
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HUKH, TpyAoBasi pyHkuusi B/01.6 - Ananu3 npuyuH Opaka npH U3roTOBJIEHUH WU3eTUi
MHKPO3JEKTPOHMKH U pPa3padoTKa peKOMeHAAUMii 0 UX YCTPAHEHHI0 M Npeaylpeskae-
HHUIO).

Koa u HauMeHOBaHHEe HHAUKATOPA TOCTHKCHUA KOMIECTCHIIUM:

v' TIK-3.1. BhISBJIS€T TEXHOJIOIHYECKHE (PAKTOPHI BHI3BIBAOIIUE OIPENIHOCTH M3TOTOBJICHHS M3~
JETAN MUKPODJIEKTPOHUKH.

v’ TIK-3.2. /TaeT npeuIoKeHUs 110 JIMKBUALUKY Opaka B IPOU3BOJICTBE U3EIUIA MUKPOIIEKTPOHH-
K.

v' TIK-3.3. TIpemyaraer BHECEHUE M3MEHEHUIA B TEXIIPOILIECC.

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT OOJIKCH:

3HaTh:

— - OCHOBHBIE BU/Ibl HHTETPAIIBHBIX YCTPOMCTB PAIHOIIEKTPOHUKH;

— - ocHOBHbIE XapakTepucTuku MUC ¢ ydeToM cXeMOTEXHUUECKUX PELICHUH U IPUMEHSAEMOI
TEXHOJIOTUH;

— - IEPCIEKTUBHOCTD OTACNIBbHBIX KjaccoB MUC niist npuMeHeHHs] B COBPEMEHHBIX 3JIEKTPOHHBIX
CHCTEMax.

YMeThb:

— - IPUMEHATH [IOJIyYEHHBIC 3HAHU IIPU PELICHUH 3aJa4 IPOSKTUPOBAHUS PaJIHO3IEKTPOHHBIX
CPE/CTB:

— - BeIOUpath ontuMainbHbie MUC npy IpOeKTHPOBAHUH 3JICKTPOHHBIX CHCTEM;

— - OIpeNeNsITh HeOOXOIMMBIE Cpe/IcTBa 00eCIeUeHHSI HaJIe)KHOCTH SJICKTPOHHBIX CHCTEM C y4e-
TOM ocoOeHHocTel napamerpoB MUC, BXoIALIMX B CUCTEMY;

— - YUUTBHIBaTh Ppusndeckyro ctpykrypy MUC u THI npuMeHseMoi TEXHOJIOTHH MPU OpPTaHUu3aI|H
MIPOU3BOJICTBA PAMOIICKTPOHHBIX CPEJICTB;

— - IPOBOJUTH AHATN3 HKCIUTYaTAIIHH SJIEKTPOHHBIX CHCTEM C MO3UIHNU (QYHKIMOHHUPOBAHUS
MUC, HaxoagIIuXCcsa B COCTaBE CHCTEM.

Baagern:

— - METOJIaMHU pacyeTa OTAeNbHBIX Y3108 MUC;

— - METOJIaMH OIIEHKH OJIOK-CXeM DJIEKTPOHHBIX MOJICUCTEM ¢ Mo3ulinu Beidopa MUC ans pere-
HUS (PYHKITMOHAIBHBIX 337124,

— - OCHOBAMH MPOTHO3UPOBAHMS Pa3BUTUS TEXHUUECKOTO YPOBHS HHTETPAJIBHBIX YCTPOUCTB B
MHOTO()aKTOPHOM IPOCTPAHCTBE.

4. Conep:kanue ¥ CTPYKTYpa IMCHHUIJIHHBI
4.1. Conepxxanue pa3iesioB AUCHUNIHHBI

B tabnune 1 mpuBoAUTCS omKcaHue COAEpKaHUS TUCHUTUIHHBI, CTPYKTYPUPOBAHHOE IO pa3-
Jienam, ¢ yKazaHueM I0 KaXIoMy pa3fieny (opMbl TEKYIIET0 KOHTPOJIS: 3aluTa JJabopaTtopHoit pabo-
ToI (JIP), komnmokBuym (K), Tectuposanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniunol

Koa Dopma
KOHTPOJIU- |TeKyle-
N Haumenosanue Copepskanue pasena pyemoii | ro Kon-
(] pa3nena KOMIIETeH- | TpoJs
UM (WM ee
4aCTH)

Bsenenue.
1. NHTerpupoBanmne 31€KTPOHHBIX KOMIIOHEHTOB B CO-

CTaB NEKTPOHHBIX 6II0KOB U hopmupoBanue, Takum| 1IK-3 T, K,
00pa3oM, MHTETpalibHbIX YCTPONCTB Kak OCHOBHOE
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TEXHUYECKOE HAINpaBJeHHE COBEPIICHCTBOBAHMS pa-
JUORJIEKTPOHHBIX CPEJICTB, YCTPOMCTB BBIUMCIIU-
TEIbHOW TEXHUKU, CHCTEM CBSI3M U JIPYTUX HJIEK-
TPOHHBIX CHUCTEM, B TOM YKCJIE BOCHHOIO Ha3zHaue-
HUs. MonosmTHBIEe nHTErpanbHbie cxembl (MUC) kak
OCHOBA MHTETPAJIbHBIX AIEKTPOHHBIX YCTPOUCTB..

I13

OCHOBHBIE CTPYK-
TYpbl UHTETPAJTb-
HBIX YCTPOMCTB

Omnpenenenue HHTETPATBHBIX YCTPOMCTB pa-
JIMO03JIEKTPOHUKH; OCHOBHBIE CTPYKTYpPBI MOJIYHpPO-
BOAHUKOBBIX HHTerpanbHbiXx cxem (MC); CocraB
anemeHTHOM 6a3p1 MUC; CreneHb MHTErpaluu dJie-
mentoB MUC.

PazHooOpasue CTpyKTyp HOIYHPOBOJHUKOBBIX
MHTETPAIBHBIX CXEM, TPUHIUIBI KiIacCUPUKALUU
WHTEIPAIBHBIX YCTPOUCTB. IIoHATHE «CcTEeleHb UHTe-
rpauuu nemeHToB MUCy kak kputepuil ypoBHs HO-
BHU3HBI MHTETPAJILHOTO YCTPOMCTBA.

[IK-3

T, K,
JIP

Crpykrypsr MUC
10 TUITY TEXHOJIO-
MM U MaTepuaiy
HOJJIOKKH

CrtpykTypbl 6unosspHbix uHTErpanbubix cxem (UC);
Crpykrypsl UC Ha nosieBbix Tpanzuctopax; Kom-
wiementapasie MOII crpykTypst (KMOII) B cocTae
NC; O6bennnennbie ounomnspusie 1 KMOII cTpyk-
Typsl (BUKMOII); UC na apcenune ramisg. OCHOB-
Hble kiaccsl MUC no tumy ucnonb3yeMoil TeXHOI0-
TUH MPU UX U3TOTOBJICHUH: TEXHOJOTHUS OUITOSIPHBIX
TPaH3UCTOPOB U TEXHOJIOTHUS TOJEBBIX TPAH3UCTO-
poB. PazHoBuaHOCTH 3THX TexHOoJorui: KMOII
ctpykrypbl © BUKMOII crpykTypsl. PaznooOpa3zue
UCIIOJIb3YEMbBIX MAaTEpUAJIOB MOAJIOKKHU (KPEMHHUIH,
Marepuansl rpynnsl AIIIBV, komno3unuonssie
CTPYKTYpbI THIa KpeMHuil Ha candupe (KHC) u npy-
rue).

[IK-3

T, K,
JIP

Crpykrypst MUC
10 pyHKIIHO-
HaJIbHOMY U CX€-
MOTEXHUYECKOMY
IpU3HAKaM

[Mudpossie noruueckue MUC; Ananoroseie MUC u
npeobpaszoBarenu. MHorooOpasue crpykryp MUC
1m0 (pyHKIIMOHAIBHOMY M CXEMOTEXHHUYECKOMY IpH-
3HakaMm. /[Ba kpynHeimux kinacca MUC — nudpossie
U aHaloroBble ycTpoiicTBa. Vcnonbs3zoBanue nudpo-
Bbix MUC npu nudpoBoit 00paboTke NaHHBIX U,
IpeX/ie BCero, B KOMIBbIOTEpAX U IPYTrux HU(GPOBBIX
ycTpoictBax. Hcmonp3oBanune ananmoroseix MUC
OpU  TNOCTPOEHMHM  YCWIMTEIBHBIX,  IPUEMO-
NepealolIMX YCTPOWCTB, a TakXe B YCTpOMCTBax
npeoOpa30BaHUs CUTHAJIOB.

[IK-3

T, K,
JIP

bonpmine nate-
TpaJIbHBIE CXEMBI
(BUC)

MHUKpOTPOLIECCOPHBIE CUCTEMBI: MUKPOIIPOLIECCOPHI;
MUKPOKOHTPOJIIEPHI; OAHOKPUCTANIbHBIE MUKPOOBM.
Bosnpiie mMHTErpasbHbIe CXEMbl KaK COBPEMEHHBIC
OJHOKPHUCTAJIBHBIE YCTPOMCTBA, OINPEACIAIOLIME B
3HAYUTEIbHON CTENIEHW TEXHUYECKUN YPOBEHb 3JIEK-
TPOHHBIX CHUCTEM, HAXOMAIIUXCS KaK B pa3padOTKax,
TaK ¥ B IKCIUTyaTalluu.

[1K-3

TﬁKJ
JIP




MUKpOIpoI1eccCOpHble CUCTEMBI (COOCTBEHHO MHK-
POIPOIIECCOPBI,  MPOLIECCOPHO  OPUEHTUPOBAHHBIE
MHUKPOKOHTPOJUIEPBl MU OJHOKPUCTAJIBHBIE MHKPO-
OBM) kak oCHOBa IOCTPOEHUS BCEX YCTPOWUCTB BBI-
YUCITUTEIbHON TEXHHUKH.

[TonynpoBoauu-
KOBBIE 3aIIOMH-
HaIOILHUE YCTPOM-
CTBa

Henenne 3Y mo crnocoOy noctyna K JaHHBIM; Buabl
3V; Baxwueiimue napamerpbl 3Y; DHeproHe3aBucCH-
MBbI€ 3JIEMEHTHI NaMsTH. [1oynpoBOIHUKOBBIE 3a110-
MUHAIOIINE YCTPOMCTBA KakK KJIACC HHTETPAIbHBIX
cXeM, 3aHuMaroImux ocoboe mecto B uepapxuu bUC.
[locTosiHHOE COBEpIICHCTBOBAHUE CXEMOTEXHHYE-
CKUX pEIIeHUH sueeK MamsTH, yBeJInueHHe HHPOP-
MAaIlMOHHON eMKocTh 3Y T1pu YHUBEPCAIBLHOCTU
IIPUMEHEHHUs 3allOMUHAIOIUX yCTpouCcTB. Hensmen-
HOE COOTBETCTBHME JITAHHOI'O KJIacCa NMEPMaHEHTHOMY
MOBBILICHUIO TEXHUYECKOI'O YPOBHSI U3JIEIHI MUKPO-
3JIEKTPOHUKHU.

I1K-3

T, K,
JIP

baszoBeie maTpuu-
HbI€ KPUCTAILIbI
(BMK)

bazoBeie u GpyHKIMOHANBHBIE sueiiky;, Kanambr Tpac-
cupoBku B BMK; OcnoBubie mnapamerpsl bMK.
Ob6ecrieuenne (QyHKIIMOHAILHON THOKOCTH MPOCKTH-
pyemMoro o0beKTa HpU COXPAHEHUM MHHUMAJIbHBIX
IIPOM3BOJCTBEHHBIX 3aTpaT HA W3TOTOBJICHHE pa3-
JUYHBIX TO peanu3zyeMoil (QyHKIuU ycTpoucTB. Mc-
IIOJIB30BAHUE II0JTY3aKa3HbIX HHTETPAIBHBIX CXEM,
OCHOBHBIM IIPEJICTABUTEIEM KOTOPBIX SBIAIOTCA Oa-
30BbIE MaTpUYHbIE KPUCTAJJIbl, B KA4e€CTBE ONTH-
MaJIbHOT'O PELIEHUS.

[1K-3

T, K,
JIP

Caepx0Ooutpiive
UHTETpajbHbIE
cxembl (CBUC)

Crpykrypsl cBepxOonbimx MC Ha moIynmpoBOIHU-
kax rpynnel AIIIBV. IIporpamMmmupyemsie norude-
ckue Matpuusl (IIJIM); Ilporpammupyemsie 1mosb30-
BateneM BeHTWIbHbIE MaTpuibl ([IIIBM); Texuomo-
rudyeckre Mertonbl nporpammupoBanus  MCIIC.
CHOXHOCTh NMPOEKTUPOBAHMS CBEPXOOIBIINX HHTE-
IpajJbHBIX CXEM, OOYCIIOBJIEHHAs BBICOKUM YHCIIOM
3JIEMEHTOB Ha KpHCTaie (COTHU ThICSY M MHUIIIHO-
Hbl). TexHomorus co3laHus UHTETPAbHBIX CXEM C
IIPOrpaMMUPYEMO MOJIB30BATENIEM CTPYKTYpOH Kak
Croco0 CHUXKEHMSI OCTPOThl JaHHOW MPOOJIEMBI.
IIpuMeHeHrne NMpPOrpaMMUPYEMBIX JIOTUYECKHX MaT-
PHII, BEHTUJIbHBIX MaTPUIl Pa3IMYHON KOH(UTYpaLU
B COYETAHMU C TeXHOJOrueu (GpopMupoBaHUS Bapua-
OeBHBIX MEXCOSIWHEHUN »JIEMEHTOB. PasmencHue
nporuecca npousBoAcTBa «3arotoBok» CbUC u ero
CTPYKTYpPHOTO HCIIOJIHEHUS B COOTBETCTBUHU C 33/1aH-
HBIM aJITOPUTMOM peann3anuu GyHKINH.

[1K-3

T, K,
JIP

DJIEMEHTHI UHTE-
IPAJILHON ONTUKHU

[TpuHuIMNIBI UHTErpaibHONM ONTUKHU. OCHOBHBIE KOM-
IIOHEHTbl HWHTErPAIBHOONTUYECKUX CXeM. MUKpo-
BOJIHOBOJIHBIE CTPYKTYpPbI HAa TACCUBHBIX M aKTUBHBIX

[1IK-3

T, K,
JIP
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MOJIOKKaxX. PacmpeneneHHas ONTHYECKas CBS3b.
WNHTerpaibHO-ONTHYECKUE MOIYJATOPBI, MEPEKITIO-
yatenu, (QuiIbTphl, aerekTopbl. CrocoObl BBOJA M
BbIBOZa u3nyueHus. Dokycupyronme KOMIIOHEHTHI
WMHTETrpadbHOM onTuku. Pa3serButenu. MHTErpasib-
HBIEC ONTOAJIEKTPOHHBIEC CXEMBI.
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DneMeHThI QyHK-
LHOHAIBHON UH-
TerpajgbHOMU AJIEK-

. Marautsbie 3(pPEeKThl B TOHKMX MAarHUTHBIX TUICH-
Kax. [{unMHapuyecKkue MarHuTHBIE JIOMEHBL. Y IpaB-
nenue nuwxenuem [[IMJI. IlpuHuumnel moctpoeHus

TK-3 T, K,

JIP

TPOHUKU
3alIOMUHAIOLINX U JIOTHYECKUX 3JeMeHTOB Ha [IM/I.

DOneMeHTbl KpuodeKTpoHuku. [Ipaktuueckas 3Ha-
YUMOCTb SIBJICHHS CBEPXIPOBOIUMOCTH. TyHHEIHHBIC
s dextor JIxo3edcona: MpUHIKIT TEHCTBHUSA, OCHOB-
HBIC CBOICTBA, mpuMeHeHHe. OCHOBBI aKyCTO3JIEKPO-
Hukd. [Ibe3oanexrpuyeckuii a3gdexr. O6beM-HbIE U
MOBEPXHOCTHBIC aKyCTHYECKHE BOJHBL [Ibe3ope3o-
HATOPBL. YCTPOMCTBA HA MOBEPXHOCTHBIX aKyCTHUYE-
CKMX BOJIHaxX: MPUHIUI JEHUCTBUSA, OCHOBHBIE CBOWi-
CTBa, IPUMEHEHHE.

4.2. CTpyKTypa JTUCHUNIUHBI

Tabmuna 2. Obwasa mpyooemxocms Oucyuniunsl cocmasisem 8 3auemmuvix eounuy (288 uacos)

TpynoémkocTb, 4acbl
Buna padorsl
7 8
Bcero
cemMecTp cemMecTp

OO6uiasi Tpy10eMKOCTh (B yacax) 144 144 288
KonTakTHas padora (B yacax): 56 66 122
Jlexumn (J1) 28 22 50
JlaGopatopusbie pabotsl (JIP) 44 44
[Tpaktueckue 3anstus (I1P) 28 28
CamocrosiTeibHas padora (B ya- 79 51 130
cax), B TOM 4HcJjie H KOHTAKTHAsA:

CamocrosaTenbHOE U3yUYEeHUE pa3- 79 51 30
JIEJIOB
IMoaroroBka U MpoOXo:KaeHHe MPo- 9 27 36
MEKYTOYHOM aTTeCTALNM
Bu npomMe:KyTOUYHO# aTTecTaAllNU 3auer \ JK3aMeH

4.3. JlekuMoHHbIE 3aHATHSI
Tabmuua 3. Ilepeuens nekyuonHvlx 3auamuil
Konx
Ne KOHTPOJIH-
/ Tema pyemoii Komrie-

TEHIUU (UITU e
4acTH)




7 cemecTp
1 Wnterpansubie cxembl (MC) kak OCHOBa HMHTErpajbHbIX 3JIEKTPOHHBIX IK-3
YCTPOMCTB.
. I1K-3
2 | Cocras anementHoit 6a3pl C. Ctenenpb nnTerpamnuu 3nemenToB MUC.
3 | Crpykrypsl OunoisipHbIX uHTErpasibHbIX cxeM (UC) LS
4 | Crpyktypsl UC Ha nosieBbIX TpaH3UCTOpaXx. IIK-3
5 | Hudpossie noruueckue UC IIK-3
6 MHuKpPOIIPOLIECCOPHBIE CUCTEMBI: MHKPOIIPOLIECCOPBI;  MUKPOKOHTPOJUIEPHI, [IK-3
OJHOKpHUCTANIbHBIE MUKpO DBM
7 | IlomynpoBOAHUKOBBIE 3aIIOMUHAIOIINE YCTPOKUCTBA IIK-3
8 cemectp
11 | ba3oBble MaTpU4HbIE KPUCTAILIBI IIK-3
12 | Ctpykrypsl cBepx6omibiux MC Ha nomynpoBoanukax rpymnmsl AIIIBV. IIK-3
13 | Ilporpammupyemsie jgorudeckre Marpuisl (IIJIM) IIK-3
14 [TpyHIMIIBI MHTErPaTbHOW ONTUKU. OCHOBHBIE KOMIIOHEHTBI HHTEIPaIbHO- [IK-3
ONTUYECKUX CXEM.
15 WHTerpanbHO-ONTHYECKHE MOYJIATOPBI, IEPEKIII0YaTeIH, QUIbTPbI, JETEK- [1K-3
TOPBI.
16 | UnTerpanbHble ONTOIEKTPOHHBIE CXEMBI. IIK-3
17 | IIpuHOKIIBI TOCTPOEHUS 3aIIOMHUHAIOIIMX U JOTUYECKUX IeMeHTOB Ha [LIM/I. IIK-3
18 | uTerpasibHbIC 2JI€MEHTHI KPUOIIEKTPOHHUKH. IIK-3
4.4. IIpaktnueckne (CeMuHapCcKue) 3aHATHS
Tabnuua 4a. Ilepeuenv npaxmuyeckux 3anamuii(7cecmecmp)
Ne HanmeHnoBaHne MpakTUYECKUX 3aHATHI Kon
n/n
KOHTPOJIN-
pyemMoit
KOMIIETEeH-
U (MJIu ee
4acTH)
1 | 3ydeHne TONOJIOrMYECKUX YE€PTEKEN MOHOIUTHBIX HHTErPATIBHBIX CXEM I1K-3
2 | U3ydyenue cTpykTypbl 1 pyHKIIHOHAIBHBIX ocobeHHOocTel BUC [1K-3
3 | U3ydeHue cTpyKTyphl U pyHKIMOHAIBHBIX Bo3MoxkHOCTEH CBUC. [1K-3
4 | lludpoBble HHTETPATIbHBIE CXEMBbI I1K-3
5 | AHaIOroBbIE UHTETPATIBHBIE CXEMBI [1K-3
6 | DneMeHTbl KPUOAIEKTPOHUKU I1K-3




7 | DIeMEeHTHI ONTOAJIEKTPOHUKH I1K-3
4.5. JlabopaTopHbie padoThI
Tabmuma 46. Ilepeuenv rabopamophuvix pabom(8 cemecmp)
Ne HaumenoBanue nabopaTopHbIx paboT Kon
n/m
KOHTPOJIN-
pyemoii
KOMIIeTEeH-
U (MJIU ee
4yacTu)
1 MoaenupoBaHue npoiecca TEPMUIYECKOro OKUCIeHUs MOHOKpuctaiuinue- | [1K-3
CKOT'O KPEMHHMSI B CYXOM KUCJIOPOJIE U ITapax BOJBIL.
2 Pacyer TexHONIOrHYECKHX PEKUMOB 1-0ii U 2-0i1 ctaguu nuddy3uu npu- [1K-3
MECHU B KPEMHHH.
3 Pacuer TexHOIOrnuecKnX peXKMMOB NPOLECcca HOHHOM UMIUIAHTALUH. I1K-3
4 MopenupoBaHre TEXHOJIOTHYECKOIO MPOIECCa HOHHO-TYyY€BOI0 TpaBJe- [1K-3
HUS TUIEHOK
5 | [lonyyeHue nopucTOro KpEMHHS METOJIOM AIEKTpoxXuMuueckoro tpasie- | [IK-3
HUSA
6 | BakyymMHO-TepMUYECKOE OCAXK]IEHUE TOHKHX IIJIEHOK MeTalia [1K-3
7 | OcaxxaeHue TOHKUX IUIEHOK METaJljla METOJI0M MarHeTpOHHOI'O OCaX1e- [IK-3
HUS
8 | UccrnenoBanue mporecca CyOMHUKPOHHON KOHTaKTHOHM (oToiuTorpadun [IK-3
9 | MogenupoBaHue nporecca MarHeTPOHHOTO HalbICHUS METAJUTMYECKUX [IK-3
TIJIEHOK
4.6. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0B M CIHIIJIMHbI
Tabnuna 5. CamocmosmenvHoe uzyueHue pazo0enos OUCYUNIUHDL
Kon
KOHTPOJIU-
Ne B pyemoi
OTIPOCHI, BBIHOCHMbIE Ha CAMOCTOATEIbHOE U3YUYEHUE
n/m KOMIIETEeH-
unm (Wi ee
YACTH)
1 ITee30pe30HaTOphl. Y CTPONCTBA HA TOBEPXHOCTHBIX aKYCTHUYECKUX BOJIHAX: [1K-3
MPUHIINI JICHCTBHSI, OCHOBHBIE CBOWCTBA, MPUMEHEHUE.
[IpuMeHeHre mporpaMMHUpPYEMbIX JIOTHYECKUX MaT-pull, BeHTWIbHbIX MaTtpull | [1K-3
pa3IMyHOI KOHPUTypaluu B COYETAHUU C TEXHOJIOTHEN (OpMHUpPOBaHUS Ba-
2 | puabenbHbBIX MEXCOCIMHEHUH 37IeMeHTOB. Pazenenue mpoiecca mpou3Bo/I-
cTBa «3arotoBok» CbUC u ero CTpyKTypHOr0 MCIIOJIHEHHSI B COOTBETCTBHH C
3aJIaHHBIM aJITOPUTMOM peanu3aiuu QyHKIIUH.
3 Hanexnocts snmementoB UMC B nieniom. McnibiTanns Ha Hae)KHOCTh. [TyTn T1K-3
NOBBILIEHMS KauecTBa U HaaexHoctu MMC.
KOHCTpYKTHBHO-TEXHOJIOTHYECKHE OCOOEHHOCTHU TOJCTOIIICHOYHBIX UHTE- [IK-3
4 | TPAJIBHBIX MHKDOCXEM. TexHos0rus N3roTOBIEHUS PUCYHKA TOJICTOIIEHOY-
HBIX MHTETPAJIbHBIX MUKPOCXEM U BXKUTAHMS I1aCT B IPOU3BOJACTBE TOJICTOTI-
JIEHOYHBIX MHTETPAIBHBIX MUKPOCXEM.
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4.7. KypcoBas pa6ora

KypcoBas pabora He npenrycMoTpeHa porpaMMon.

5. OnleHOYHbIE MATEPHUAJIbI VISl TEKYLEr0 U Py0eKHOTr0 KOHTPOJIfA YCIIeBAeMOCTH
U MPOMEKYTOUHOI aTTecTauuu

OneHouHble MaTepuaibl 1 TEKYILIEro, PyOEKHOTO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOY-
HOUW aTTeCTallUK CTYACHTOB 10 JUCIUIUIMHE ONPEACISIOTCS YIeOHBIM TUTAHOM 00pa3oBaTeIbHON MPOo-
rpaMMBbl M JCHCTBYIOIIUM IOJIOKEHUEM O OaJIbHO-PEHTHHIOBO CHUCTEME aTTeCTallud CTYIEHTOB
oOyJaromuxcsi Mo TporpaMMam BbICIIero oOpaszoBanus Kabapanuo-banmkapckoro yHuBepcuteTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrectanuu o0ydaronmxcs OIEHUBACTCST KAYECTBO pa-
0OTHI Ha 3aHATHAX (YMEHHE BECTH JTUCKYCCHUIO, CITOCOOHOCTh YETKO (HOpMYIMpPOBATH CBOU MBICIIN),
YPOBEHb MOJIFOTOBKK K CAMOCTOSITEIbHOM JIEATEIbHOCTH, KaYECTBO BBIMOJHEHUS 3aaHuil (KypCcOBOM
paboThI, 1aOOPaTOPHBIX PabOT U 1p.). Tekymuid u pyOeKHbI KOHTPOJIb YCIICBAEMOCTH CTYICHTOB 10
JTUCITUTUIMHE TIPOBOJMTHCS IO TPEM KOHTPOJIBHBIM ToukaM. B koHnie 1/3 cemectpa 1-s1 KOHTpOIbHAS
TOYKa, BTOPasi KOHTPOJIbHAS TOYKa- KOHEIl 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHAsI TOUKA MOCIICIHUE JIBE
Henenu cemectpa. Pacrpenenenue 0auioB B pamMkax OaUIbHO-PEUTHHTOBOW CHCTEMBI aTTECTALUU
CTY/ICHTOB IPHBEJICHO HIKE:

Tabnuna 6. Pacnpedenenue 6anios mekyuje2o u pyoeicHo2o KoHmpoiis

Ne Oomas 1-91 TOUKA 2-11 TOYKA 3 Touka
cymMMa
1. | Texymmii KOHTPOJIb
HOCEIICHUE 3aHATHI 10 0an- 3 3 4
JIOB Oaina Oamna Oamra
BBIIIOJIHEHHE U 3allATa J1a00- 21 7 7 7
paTOpHBIX paboT Oamn 0aJI0B OasI0B 0aJI0B
2. | Py0GexHblii KOHTPOJIBL
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0amioB 0aioB 0aioB
KOJUIOKBUYM 24 8 8 8
Oamna 0annoB 0aJioB 0aioB
Hroro 70 23 23 24
0aJL10B oaJ1a 0aj1a O0aj1a

5.1. KosutoxkBuym

B cemectpe npoBosTcs 3 KOJJIOKBUYMa, KaX/IbIH U3 KOTOPBIX OLIEHHWBaeTcs B mpeaenax ot 0
no 8 OamioB. TakuM 00pa3oM, MaKCUMaJIbHOE KOJIMYECTBO OayioB, KOTOPHIE MOXET MOJYyYUTh CTY-
JICHT TIPY YCJIIOBUM YCIICITHOMN ClIauM TPeX KOJJIOKBHYMOB PaBHO 24.

Ha xonmokBumyMax KOHTposmpyeTcs (hOpMUPOBAHUE AJEMEHTOB NMPOGECCHOHATHHOM KOMIIE-
tenimu [1K-3. Hike npuBeseH nepedyeHb NPUMEPHBIX BONPOCOB M 3aJlaHHM, BBIHOCHMBIX Ha KOJUIO-
KBUYMBI:

7 cemecTp

1-konnoxeuym:

1. Yto Takoe TeXHOJIOTHUs?

2. HazoBuTe onpeaeneHne COBPEMEHHOTO crieruanucra’?

3. Uto BKJIIOYAEeT B ce€0sl TEPMUH BBICOKHE TEXHOJIOTHH?

4. Yro BKIIIOYAET B ce0s1 TEXHOJIOTHS PaMO3JIEKTPOHHOM anmapaTypbl
PDA?
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5. Ha30BuTE OCHOBHBIE AJIEMEHTHI B Pa3BUTUU IIEPBOIO ATAIA PAJUO3JIEKTPOHHON anmnaparypbl?

6. Ha3oBUTE OCHOBHBIE 3JIEMEHTHI B PA3BUTHH BTOPOI'O 3Talla pajnodJeK-

TPOHHOM ammnaparypsbl?

7. UeM xapakTepu3yeTcs eIMHUYHOE TPOU3BOJICTBO?

8. Uem xapakTepu3yeTcsi MacCOBOE IPOU3BOACTBO?

9.UeM xapakTepu3yeTcsi CEpUiHOE MTPOU3BOICTBO?

10. IlpuBenute cxemy pacuera JAJIUTEIBHOCTH TEXHOJIOTMYECKOIO U IIPOU3BOACTBEHHOIO IIUKJIA.
II0CJIEI0BATEIBHOTO BUJIA IBUKEHUS IIPEAMETOB TPYAA.

11. IlpuBenute cxemy pacueTa JUIMTEIbHOCTH TEXHOIOIMYECKOI0 ¥ POU3BOICTBEHHOTO IMKIIA 1a-
paJUIEIbHOIO U MApajlIeNIbHO- OCIEI0BATENBHOTO BUIa IBUKEHUS IPEAMETOB TPYAA.

12. [IpuBeauTE TEXHOIOTHUECKYIO CXeMY COOpKH («BeepHOW» U ¢ 6a30BOH JIE€TAIIBIO)
PaMO3IEKTPOHHOTO YCTPOICTBA.

13. IIpuBeaute npumepsl coctaBienus MK.

14. Kak onpeznenserca Ko3QpPHUUHUEHT TEXHOJIOTHYHOCTH 3JIEKTPOHHOI'O y3J1a

15. [IpuBenuTe cxemy pacueTa HOpMHPOBaHUA TpynoeMkoi onepauuu TII cOopku U MOHTaXa revat-
HOT'O y371a.

2-KOJLIOKGUYM:

1. Yro BKiIrOYAET B ceOsl MPOM3BOICTBEHHBIN MpoIiecc?

2. Uto Takoe TeXHOJIOTHYECKH mporecc?

3. JlaiiTe onpeaeneHue onepauuy U TEXHOJIOTUN onepanu?

4. YTto Takoe TEeXHOJIOTMYECKUH TIepexo?

5. Uto pa3pabarsiBaeTcs MpH MPOSKTUPOBAHUU HOBBIX TEXHOJIOTHUYECKUX MPOLIECCOB?
6. UTo npoucxouT Ha IEPBOM FTarle U3rOTOBJICHUS NI€YaTHBIX IUI1aT?

7. Kak co3aercst 3JIeKTPOIPOBOISIIIIUI CIOM?

8. Kak mpoucxoaut npouecc HaHeceHust poropesucra’?

9. Yrto Takoe nmpoliecc TpaBiI€HUs U KaK OH OCYILECTBIIAETCS?

10. KakoBbI 10CTOMHCTBA UHPPAKPACHOU CYLLIKU?

UYro npexacrasnsot codoit OIIIT u MITIT?

11. Jlns1 uero Ha moBepXHOCTH [1I1 HAaHOCST 3aIIUTHBIE TOKPBITUS?

12. JI7s1 4ero ucnoibp3yroTes TUIaThl Ha (PTOPOILIACTOBOM OCHOBAHUU?

13. Kakue npenmMyIiiecTBa NeYaTHbIX IJIaT Ha CTEKJIOMIACTUKOBOM OCHOBAaHUU?
14. I'ne ucnons3yrorcsa OIIIL, I u MIIIT?

15. Kak n3roraBnuBaroT KepaMU4eCKHe NeYaTHbIE TU1aThl?

3-xonnoxkeuym:

1./laiiTe onpenesieHus mporecca SMUTAKCHH.

2.IlepeuncnuTe KpUTEPUH MPOLECCA FTUTAKCUATLHOTO HapallluBaHUs

3. Bujpl snuTakcHaIbHOTO HapaIlMBaHUS.

4. B yem 3aKkiit04aeTcs MpoIece KUIKOCTHONW SIMUTAKCUH?

5. UTo NOHMMAKOT MO/ CTAllMOHAPHBIM U HECTAIMOHAPHBIM METOJAMHU KUIKOCTHOM SMUTAKCUH?
6. Uto mpeacTaBusieT coO0M peakTop IS )KUAKOCTHOM snuTakcun? Kakosa

ero (pyHKITUS B TIPOIIECCE DITUTAKCUU?

7. KakoBbI KpuTEpUH BBIOOpA MaTepraia J0JOUKH?

8. Kak cootHOCATCS Mex Iy coO0# KpucTaiorpaduuecKue OpUEHTAIIMH TTOIOKKH U STTUTAKCHATBHO-
ro cios?

9. YT0o NOHUMAIOT IO “TOMO3INMUTAKCUEN U “TeTepOo’NUTaKCHENn ?

10. JlaiiTe onpenenenne quddy3noHHOTO Mpolecca.

11. V3noxuTe 0CHOBBI TepMuUeckoi nuddy3nuunu.

12. CymHocTh nponecca HOHHOTO BHEAPEHHUS. .

12



13. OO6mue moHATHUS O TUTOrPaGUIECKOM MpoIIecce.
14. ®otope3ucTsl, TpeOOBAaHUS K HUM M OCHOBHBIE ()OTOXUMUYECKHE PEAKIIHH.
15. OcHoBHBIE oniepanuu GOTOMUTOrpadhUISCKOro mpoiecca.
10. IMoanmoXku 11 UHTETPaTbHBIX MUKPOCXEM.
11. O6mue TpeOoBaHMSA K MOIOKKAM HHTETPATBHBIM MUKPOCXEM.
12. MeTtoap!l MOArOTOBKY o uioxkek migs UMC.
13. TTaccuBHBIE MTOUIOKKY JJIsi THOPHIHBIX MHTETPAIEHBIX MUKPOCXEM.
14. MHOTrOoC/IOMHEBIE ITOIIOKKH.
15. OCHOBHBIE METO/IBI | aINAapaThl JJIsl OCAXKJICHHS TOHKUX IICHOK.
8 cemecTp

1-xonnoksuym (Pazoen 1,2):

1. Ponp MUKpPORJIEKTPOHUKH B TEXHHUKE, B TOM YHCJIE IPOMBIIUICHHON JIEKTPOHUKE, BBIUNCIUTEIBHOU
TEXHHUKE U PaJHOdIEKTPOHHUKE.

TepMuHosorys U KiaccupuKanus U3AeIUid B MUKPOIJIEKTPOHUKE.
OcHOBHbIE HaNpaBJICHUS Pa3BUTHUSI MUKPOJIEKTPOHHON TEXHOJIOTHH.
TexHomornueckre OrpaHMuYeHNsI Ha YMEHbIIEHUE Pa3MEPOB JIEMEHTOB UHTETPAIbHBIX MUKPOCXEM.
[IpuHUUMI HHTErpaLyy.

[Tonusitust: unrerpanbHas mukpocxema (MMC), snement u komnonent UMC.

Knaccugukarnus UMC 1o KOHCTPYKTHBHO-TEXHOJIIOTHIECKOMY M (DYHKITHOHAIBHOMY IPU3HAKAM.
[TonmynpoBoIHUKOBBIE U THOpUAHBIE, IU(PPOBBIE U aHaoroBie UMC.

9. Ocnosuble napametpsl UMC.

10.  OcHoBbI I1aHapHOM TexXHONOrUU. CyIIHOCTh FPYIIIIOBOIO METOAA.

11. ba3oBble nporeccsl MUKPOIIEKTPOHUKU: SITUTAKCHSI.

12.  ba3oBble IpoLeCChl MUKPOITIEKTPOHUKHU: OKUCIICHUE.

13.  Ba3oBble MpoOLECCH MUKPOIJIEKTPOHHUKH: JTUTOTpadus.

14. bazoBble mporiecchl MUKPOIIEKTPOHUKU: TepMUudecKas Auddy3ust mpumecei.

15. ba3oBble nporeccbl MUKPOIIEKTPOHUKN: HOHHASI UMITJIAHTALIMS.

16. bazoBble mporiecchl MUKPOIIEKTPOHUKH: MPOLIECCHl (POPMHUPOBAHUS MACKUPYIOIINX U AUIJICK-
TPUYECKUX TOKPBITUN.

17. ba3oBble mpolecchl MUKPOIIEKTPOHUKHU: JTyUYEBbIE U TIa3MEHHbBIE TTPOLIECCHI.

18.  basoBble nmporieccbl MUKPOIIEKTPOHUKH: TEPMUUECKOE U MarHETPOHHOE HAHECEHNE TOHKHUX
IJIEHOK.

19. Texnonorus nsrorosnenus noanoxek MMC.

i A i

2-xonnoxeuym (Pazoen 3,4):

1. Metoas! nzomsiuu anementoB UMC.

2. Metonasl 1 criocoObl kKommyTaruu 3nemeHToB UMC.

3. Dnements! ounonsipubix UMC.

4. OcoOGeHHOCTH CTPYKTYPbI U TOIOJIOTHH TPAH3UCTOPOB B MHTETPATbHOM UCIOJIHEHUU: SITUTAKCH-
AIbHO-TUIAHAPHBIN U W30TIIIAHAPHBIN.

5. MHOro>MHUTTEpHBIN U MHOTOKOJUIEKTOPHBIM TPAH3UCTOPBL.

6. /lnonHOE BKIIFOYEHHUE TPAH3UCTOPHBIX CTPYKTYP.

7. Pesuctopsl u kKoHIeHCcaTophl ounossspasix UMC.

8. CoennHUTENbHBIE METAJUIMYECKUE DJIEMEHTHI, TU(PPY3HOHHBIE ITUHBI.

9. Onementsr MAII UMC. Ocobennoct uarerpanbHbix M TpaH3ucTopos.

10. TpaH3uUCTOPBI C CAMOCOBMEIIEHHBIMHU 3aTBOPAMH.

11.  MJII koHIeHCcaTOPBI U PE3UCTUBHBIE DJIEMEHTBHI.

12.  Dnementst MAII CBUC: npuniun MacmtabupoBaHusl, KOMIIEMEHTApHbIE CTPYKTYPbI
13.  CrpykTypsl "KpeMHHI Ha AUIIEKTPUKE".

14.  Dnementst UMC Ha OCHOBE apceHH 1A TAJLITHS.

15. Pa3HOBMIHOCTH MHTETPAILHBIX TPAH3UCTOPOB HA apCEHUE TaJIIHs.
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16. DOnementHas 6a3a u ocobeHHOCTH cTPYKTYpHI IPpoBbix BUC nu CBUC.

17.  OcHOBBI IICHOYHON TEXHOJIOTHU. METOABI U3TOTOBJICHHUS IIJICHOYHBIX 2JICMEHTOB.

18. IlmeHOYHBIE PE3UCTOPBI, KOHAEHCATOPbI, HAYKTHBHBIC SJIEMEHTHI.

19.  Crabunm3anys 1 MOArOHKA MapaMeTPOB MJICHOYHBIX JICMEHTOB .

20. Oco6ennoctu rubpuanbix BUC. KoHCTpYKIMS MHOTOCTIOWHBIX KOMMYTAIIHOHHBIX IJ1AaT.

3-konnoxeuym (Pazoen 5,6):

1 KoHuenuust 1 OCHOBHbBIE MIOHATUS UHTETPAJIbHOM ONTO3IEKTPOHUKHU.

2 Ha3naueHue, cOCTaB ¥ XapaKTEPUCTUKN UHTETPAIBHO-ONTUYECKUX CXEM.

3 CoHTaHHOE U BBIHY)KJIEHHOE H3JIyYE€HUE B MOJTYIPOBOAHHUKAX.

4 VICTOYHMKY U3JTy4YE€HUSI HHTETPAJIbHO-ONITUYECKUX cXeM. JlazepHble 1noabl Ha p-n nepexoe.

5 cTOYHUKM U3ITy4EHUS HHTErPAIBHO-ONTUYECKUX cXeM. JIazepsl ¢ TyHHEJIIBHOW MHKEKIUEH.

6 VlcTOYHMKH M3ITydeHUs] HHTETPAIIbHO-ONTHYECKUX CXeM. JIa3ephl Ha reTepoCTpyKTypax.

7 UCTOYHUKH U3ITYYSHUSI HHTETPATbHO-ONTHYECKUX cxeM. JIazepsl ¢ pacmpenerneHHo oOpaTHOM
CBS3bI0.

8 ITomynpoBOJHUKOBbBIE ONTHYECKUE YCUITUTEIH.

9 BONOKOHHO-ONTHYECKHUE YCUIIUTEIIH.

10 ITpueMHUKH U3JTy4€HUsI HHTETPaJIbHO-ONTHYECKUX cXxeM. P-1-n poToauon.

11 ITpueMHUKY U3IIy4eHUsI HHTETPAIBHO-ONTUYECKUX cxeM. POToANO ] Ha P-n IIEPEXOLE.
AccuMeTpUYHBINA EPEXOI.

12 TIpueMHUKH U3Ty4E€HUsI MHTErpaIbHO-ONTHYECKUX cxeM. PoTo1mo sl Ha ocHOBe Oapbepa LIIoTTkH.
13 IIpueMHUKH U3Ty4EeHUsI HHTETPAIbHO-ONTHYeCKHX cxeM. JlapunHbIi potoanon. P-i-n potoamosn.
14 ITaccuBHBIE MJIaHAPHBIE 3JIEMEHTHI HHTEIPAIIbHO-ONTHYECKUX cXeM. O0Ias XapakTepuCTHKa.
15 'eomeTpuyeckas ONTUKA IJIaHAPHBIX BOJHOBOOB. BOJIHOBOHBIE MOJIBI.

16 DnexTpoMarHuTHas TEOpPUS IUIAHAPHBIX BOJTHOBOAOB. BOJIIHOBBIE ypaBHEHHS.

17 TOHKOIIIEHOYHBIE BOJTHOBO/IbI: OCHOBBI TEOPUU U TEXHOJIOTUH.

18 Iuddy3roHHBIE BOTHOBO/IBI: TEXHOJIOTUS U MaTepHAIbL.

19 DnexTpoonTUyecKre BOJIHOBO/IbI: OCHOBBI TEOPHUH U MaTEPHAIIBL.

20 ITorepu B ONTUYECKUX BOJIHOBOAAX. METOMBI U CPEICTBA U3MEPEHUS ITOTEPD.

21 DnieMeHTHI BBOJa-BbIBO/IA U3TYUEHUST BOJTHOBOIOB.

22 DneMeHTHI CONPSKEHNS BOJTHOBOAOB C ONITUYECKUM BOJIOKHOM.

23 HTerpalibHO-ONTHYECKHE PA3BETBUTEIH.

24 HTerpallbHO-ONTUYECKHUE JTUH3BI.

25 HTerpalibHO-ONTUYECKHE MOJISIPU3ALMOHHBIE U CIIEKTPaIbHbIE (QUIBTPHI.

26 VHTerpajibHO-0NTHYECKHE MOYIATOPhI. O01as XapakTepuCcTUKa U IPUHLUI JeHCTBHUS.

27 DnexkTpoonTuieckuii Moayistop Maxa-Ilanaepa.

28 DneKTPOONTHUYECKNN MOYJIATOP Ha CBSI3aHHBIX BOJIHOBOJAX.

29 DneKTpOONTUYECKUN MOYJIATOP OTPAKAIOILIEro TUIIA.

30 AGcopOrmonHbIi MoynsTOop Ha 3pdexre Dpanna-Kenapima.

31 Dnexrpoontrueckuii neduiextop bparra.

32 Akycroontuueckuit neaexrop bparra.

Memoouueckue pekomenoayuu

[Ipu moAroToBKE K KOJUIOKBUYMY CIIEIYET, MPEXKJIE BCEro, MIPOCMOTPETh KOHCIEKTHI JIEKIUH U
OTMETHUTH B HUX MUMEIOIIMECS] BOMPOCHI KOJUTOKBUYMa. Eciu kakne-To BONPOCH! BEIHECEHBI MPEToiaBa-
TEJEeM Ha CaMOCTOSTEIbHOE M3YYCHHE, CIEeyeT 0OpaTUThCS K y4eOHOU IuTeparype, peKOMEHIOBaH-
HOU TpernoiaBaTesieM B Ka4eCTBE UCTOUYHHKA. [Ipr MOATOTOBKE K KOJIJIOKBUYMY TaKKe PEKOMEHIYeT-
sl MOCELIEHNE KOHCYIbTAlUN AJI1 CBOEBPEMEHHOTO CHATHS BOSHUKIIUX BOIPOCOB B MPOIECCE MOATO-
TOBKU. KOJIJIOKBUYM ITPOBOJUTHCS B BUI€ YCTHOT'O ONPOCa U COOECEeI0BAHUS CO CTYIEHTOM.

Kpumepuu oyenusanus
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CrerncHb MNOATOTOBJICHHOCTU CTYJICHTA Ha KOJIJIOKBUYMC OLCHHUBACTCA IO CICAYIOUIUM KPHUTC-
puAM: - ACHOCmMb, YemKocmbv U O00KA3AMENIbHOCMb UBIONCEHUS, OMBEMO8 HA eonpocel, - énaoenue cne-
UUAIBHbIMU MEePMUHAMU, CUCMEMHOCNb 3HAHUL NO meme KoJulokeuyma. Huxe MNpUBCACHA IIKaja
OLICHUBaHUA.

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYMe

Onenka

2 0ay1a
«HeynoBiieTBOpUTEILHO»

4 6anaa
«Y/10BJIETBOPUTEIHHOY

6 6a/10B
«Xopowmo»

8 6a10B
«OTJIHYHO»

CrygeHT He 3Haer
3HAYUTENBHON 4YacTH
BOIIPOCOB, JIOIIyCKAeT
CYLIECTBEHHbIE OIINO-
KN B OTBETax Ha BO-
MIPOCHI

CryneHT  moBepx-
HOCTHO 3HaeT BO-
IIPOChl  KOJIJIOKBUY-

Ma, JOITyCKacT HeE-
TOYHOCTH B OTBCTC
Ha BOIIPOC

CryzneHT XOpouo 3HaeT Ma-
Tepuai, I'paMOTHO U IO CY-
LIECTBY M3J1araer ero, JO0IycC-
Kasi HEKOTOpble HETOYHOCTHU B
OTBETE Ha BOIPOC

CryaeHT B moJ-
HOM o0BeMe
3HAeT mMaTepuall,
IrPaMOTHO U TIO
CYILIECTBY H3Ja-
raetr ero, He Jo-

Imyckasi  Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecThl

TecTtupoBanue o U3ydaeMbIM pasjiesiaM npoBoauTcs 3 pasza B ceMecTp. Ha tectax KoHTposupy-
eTcs GOpMUPOBAHUE ATEMEHTOB TIpodeccnonanbHoi kommereHniuu [1K-3. Hike npuBeaeHb! 00pasiisl
MIPUMEPHBIX TECTOBBIX 3a/IaHUI:

Obpasybt mecmoswvlx 3a0aHULL:
1. Unmeepanvuou cxemou Hazvigarom:
+: 3JIEKTPOHHOE YCTPOMUCTBO C BHICOKOM TUIOTHOCTBIO YIIAKOBKH 3JIEMEHTOB, CO3/TAHHBIX B €IMHOM
TEXHOJIOTHYECKOM IIHKJIE

- MOHOJIUTHOE YCTPOMCTBO JUIsl IEYaTHOT'O MOHTaXa

-1 YCTPOMCTBO aKyCTORJIEKTPOHUKHU

-1 YCTPOMCTBO ONTOAJIEKTPOHUKH
2.: MuxposnekmpoHuka - 2mo:

+: 001aCTh DJIEKTPOHUKH, OXBAThIBAIOIEE MTPOOJIEMBI UCCIIEOBAHNS, KOHCTPYUPOBAHUS, U3TO-

toBieHus1 UC 1 MUKPOZJIEKTPOHHBIX U3/1€IUI HAa UX OCHOBE

-: 00J1aCTh MarHeTO3JEKTPOHUKH

-: 00J1aCTh ONTHUKH

-: 00acTh U3HKYU TBEPAOTO TeJa
3.: I[1lo memooam useomoenenusn UC xknaccuguyupyromes na:

+: MOMyNPOBOAHUKOBEIE, THOPUIHBIC, TITICHOUYHBIE

- IJICHOYHBIE U TUOPUIHBIE

- TIOJYTPOBOAHUKOBHIE U TUICHOYHBIC

-: THOpUIHBIE U 3aKa3HbBIE
4: Ilonynposoonuxosvie UC nasvigaromesi:

+: UC, Bce IeMEHTHI U MeXDIIEMEHTHBIC COeTUHEHUSI KOTOPO BBHIMIOJIHEHBI B 00hEMe U Ha T0-

BEPXHOCTH TOJTYITPOBOTHHUKA

-: IC ¢ ni1eHOYHBIMU 3JIEMEHTaAMU

-: IC ¢ HaBeCHBIMU DIIEMEHTaMHU

-: UC ¢ auanekTpuuecKkon u3ossuuen
5: Ilnenounoii UC nazviearom HC:

+: BCE 2JIEMEHTHI U COCIMHEHMSI BBITIOJHEHBI B BUJE TJICHKU

-2 BCE DJICMEHTHI HABECHBIC

-2 BCE JIEMEHTHI HAa TOBEPXHOCTU KpUCTAIIa
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-: BCE DJIEMEHTHI B BHJIC TOJICTHIX TICHOK
6: I'uopuonou UC nazviearom UC:
+: KOTOpast COJICPIKUT TICHOYHBIE MTACCUBHBIE 3JIEMEHTHI U HABECHBIC aKTUBHBIC AJICMEHTHI Ha
€IMHOU AJICKTPUYECKOMN MOJJI0KKE
-1 C IUVICHOYHBIMHU 3JIEMEHTAaMU TOJIIMHOMN OoJee 1 MKM
-1 C INICHOYHBIMHU 3JIEMEHTAMH TOJIIIUHOM 60j1ee 3 MKM
-1 C IUIOTHOCTBIO YIMAKOBKH 31eMeHToB 500-1000 2mem/Mm>
7: [Inomnocmo ynakosku snemenmos 6 UC - smo:
+: KOJIMUECTBO AJIEMEHTOB Ha €IMHUILY TUIOIIAJN KpUCTaLIa
-2 KOJIMYECTBO AJIEMEHTOB Ha €IMHUITY 00BbeMa KpHUcTajia
-1 KOJIMYECTBO TPAH3UCTOPOB HA €MHUILY O0BbEMa KpUCTasia
-: KoJu4ecTBo 3jeMeHToB B UC
8: B monxonnenounoti UC monwuna nienxu d:
+:d <1 mMxMm
-:d<0,5 Mkm
-2 0,1 <d<0,5 MKkM
-:d<0,1 MKM
9: Cmenenv unmezpayuu muxkpocxemol K onpedensiemcs gpopmynoti:
+: K=1InN
- K=1gN
-: K =10IgN
--K=10InN
10: AC nazvieaemcs oonvwon UC (BUC), ecau:
- K<=2
+:2<=K<=3
- K>=4
= K>=2

Memoouueckue pexkomenoayuu

Tecmwl — 3TO BONPOCHI WM 3aJaHMsl, IPEAYCMATPUBAIOIINAE KOHKPETHBIN, KPATKUM, YETKUM OT-
BET Ha UMEIOLIUECS 3TAJIOHBI OTBETOB. [IpH caMocTOsATENbHOIM OATOTOBKE K TECTUPOBAHUIO CTYACHTY
HEOOXO0UMO:

a) TOTOBSCh K TECTHPOBAHUIO, MpopaboTaTh MH(YOPMALMOHHBIA MaTepuan MO AMCLUUILIINHE.
[TpokoHCYIBTHPOBATHCS C MPENOAABATENEM 10 BOIIPOCY BbIOOpa y4eOHOU IUTEpATYpHI;

0) 4eTKO BBISICHUTE BCE YCJIOBHS TECTHPOBAaHMsI 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyner
IIPEI0KEHO, CKOJIbKO BPEMEHH OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKH PE3YJIbTaTOB U
T.I.

B) MpHCTyMNas K paboTe ¢ TecTaMH, BHUMATEIbHO U /10 KOHIA MPOYTUTE BOIPOC U IMpejsarae-
MbI€ BapuaHThl OTBETOB. BpiOepuTe npaBuibHbIe (MX MOXKET OBITH HECKOJIbKO). Ha oTnenbHOM nucTKe
OTBETOB BBHIMUIIUTE IU(PY BOIpoca U OYKBbI, COOTBETCTBYIOIIHME TPABUIBLHBIM OTBETaM;

I') B Mpoliecce pelIeHUs KeNaTesIbHO MPUMEHSITh HECKOJIBKO MOJXOJ0B B PEIICHUU 3aJaHHUS.
OT0 MO3BOJSIET MAKCHUMAJIBbHO 'MOKO OMEpUpOBAaTh METOJAMH PELICHMs, HaXOJs KaXIbli pa3 ONTH-
MaJIbHbII BapUaHT.

1) ecny Bel BcTpeTuiim upe3BbIYaiiHO TPYAHBIHN 1711 Bac Bonpoc, He TpaTbTe MHOTO BpEMEHHU Ha
Hero. [lepexoauTte k 1pyrum tectaM. BepHurech kK TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BpeMs MJIsi MPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHHYECKUX
OIINOOK.

Kpumepuu oyenueanus

Tabmuua 8. Kpumepuu oyenuganus pe3yibmamos mecmuposanusl
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Onenka
HEYIOBJIETBOPUTEIHHO YIIOBJIETBOPUTEIILHO XOpOIIIOo OTJIMYHO
0 6amnos 3 damta 4 Ganna 5 GamioB
Menee 50 % npaBwibHO BeI- | 50-70%  npaBwibHO | 71-85% mnpaBuiib- | 86-100% npaBuiib-
MOJIHEHHBIX 3aJaHUI. BBIIOJIHEHHBIX 3a7a- | HO BBIIOJHEHHBIX | HO  BBIITOJHEHHBIX
HUH. 3aJaHUM. 3aJIaHUil.

5.3. 3apanust AJ1sl NPAKTUYECKUX H J1a00PATOPHBIX 3aHATHH
5.3.1. 3ajanus 151 NPAKTHYECKUX 3aHATHI

(Koumponupyemsvie komnemenyuu I[1K-3)

BaxHoll cocTaBHOI uYacThio y4eOHOro Ipolecca B By3€ SBISIOTCS NPAKTUYECKUE 3aHATHSL.
[TpakTuyeckue 3aHATHS IOMOIAalOT CTYJEHTaM IJy0)ke yCBOMTH yueOHbII Marepuan, npuolOpectu
HaBBIKM TBOPYECKON PabOTHI HAJ JTOKYMEHTaMHU U NEPBOMCTOYHHKAMH. TeMmaThka MpakTHUYECKUX 3a-
HATHIA QOPMUPYETCS Ha OCHOBE y4eOHOTO MaTepHaia M3JIaraéMoro Ha JICKIUIX U MPeIaraeMoro s
CaMOCTOSITENIbHOM MPOPadOTKH.

[TnaHbl MpaKTUYECKUX 3aHATUM, UX TEMaTHKa, PEKOMEHyeMas JINTepaTypa, Lejdb U 3a/au ee
U3y4eHHs COOOIIAOTCS MPENoAaBaTesieM Ha BBOAHBIX 3aHATHUAX, BKIIOUYAs BbIAAYY MHAWBHIYalbHbBIX
TEM JUIsl MUHU — JOKJIaJa ¢ NMIPE3EHTALUEN 110 KIH0YEBBIM BOIIPOCAM MPAKTUYECKOTO 3aHsATHs. Jloknan
TFOTOBUTBHCS OJHUM CTYIEHTOM JIMOO rpynmoi cTyJeHToB. He3aBUCMMO OT TOro roTOBUT CTYAEHT J0-
KJIaJl 110 TeME MM HEeT TpeOyeTcsi caMOCTOATeNbHas IPOpadoTKa 0003HAYEHHONW TeMBI, YTOOBI 00CYX-
JIeHHe MaTepHaia OblI0 IPEeAMETHBIM U B3aUMHO I1OJIE3HBIM.

Hwuxe npuBeneH npumepHbIdl miiaH npoBefeHus npaktudeckoro 3aHsatus Nell mo teme «Co-
cTaBiieHre U odopmiieHrne mMapmpytHoi kapTel TIT usrorosnenus 111 KOMOMHUPOBAHHBIM ITO3UTHB-
HBIM METOJIOM.».

IInan npakmuuecko2o 3ansamusi.
1. IIpenonaBaTens B KpaTkoil (hopMe xapakTepusyeT Kpyr pacCMaTpUBAaEMBbIX BOIPOCOB, yCTaHAB-
JIMBAET aKIEHTHI HA L€ U 3a/1a4M NIPEACTOSIIETO 3aHITHSL.
2. BeicTymieHue cTyieHTa, 1okian Ha TeMy « COBpeMEHHBIE TEXHOJIOJITMU U3TOTOBJICHUS TeYaT-
HBIX TUIAT JJI U3JEJIUN JIEKTPOHHON TEXHUKN.
3. O6cyxIeHne U TOMOJTHEHHS TOKIIaa.
4. Onpoc CTyI€HTOB MO KIIIOYEBBIM BOIIPOCAM MPAKTHUUECKOTO 3aHATHUS:

IIpumepnwiii nepeuerv 60npocos u 3a0aHull

1.Yro BkiIIOYaeT B cedsi MPOU3BOACTBEHHBIH Mporecc?

. UTO Takoe TeXHOJIOTUYECKH mpouecc?

. JaiiTe onpeneneHue onepanuu U TEXHOJIOTUM onieparun’?

. UTo Takoe TeXHOJOTUYeCKHil nepexon’?

. Uro pa3zpabaTbIBaeTCs MpU NPOEKTUPOBAHNN HOBBIX TEXHOJIOTHYECKHUX MPOIECCOB?
. UTo mponCcXoaUT Ha IEPBOM dTale U3rOTOBJICHUS [I€YaTHBIX I1aT?
. Kak co3ngaercs 351eKTponpOBOASIIIUEI CHOM?

. Kak mpoucxonut nporecc HaneceHus: porope3ucra’?

. UTo Takoe npouecc TpaBJICHUS U KaK OH OCYILECTBISECTCS ?

10. KakoBbI TocTOMHCTBA HH(PAKPACHON CYIIKH?

11.Yto mpencramustor codoit O nu MIIIT?

12. lng yero Ha noBepxHOcTh [1I1 HaHOCAT 3alIUTHBIE TOKPBITUS?
13. JI71s1 uero uCnoab3yrTCs IUIaThl Ha (PTOPOIIACTOBOM OCHOBAHUU?
14. Kak u3rotaBinBarT KEpAMHUUECKUE TIEYATHBIE MIaThI?

O 00 1N Dn K~ W
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5. 3aKJIF0ueHNE MPENOoJaBaTessa: Pe3lOMUPYET BBICTYIUIEHUE CTYJIEHTOB, YKa3bIBa€T Ha JOIYIICH-
HbIE OIIMOKH M TPOSICHAET BOIMPOCHI, CBA3aHHBIC C HUMH, IYOJUYHO OLIEHUBAET paboTy CTY-
JICHTOB C BBICTaBJICHUE OAJUIOB, MPEATIAraloTCsl TEMbl MHHU —IOKJIaJI0B Ha CJEIyoIee 3aHs-
THE.

Memoouueckue pexomenoayuu

Haunnas moAroToBKy K HpakTHUECKOMY 3aHATHIO, HEOOXOIUMO, MPEXKIEe BCEro, yKa3zaTh CTY-
JICHTaM CTPaHUIIbl B KOHCIIEKTE JICKIIUH, pa3iessl YUeOHUKOB U Y4eOHBIX TTOCOOUI, 4TOOBI OHU MOJY-
YUIIH 00IIIee MPEICTaBICHUE O MECTE U 3HAUEHUH TEMBI B U3y4aeMOM Kypce. 3aTeM ClieyeT PeKOMEH-
JIOBaTh UM TOPAa0OTaTh C JIOTOJIHUTENBHON JIUTEPaTypOil, CIeNaTh 3alKiCH 110 PEKOMEHIOBAaHHBIM HC-
TOYHHKAaM.

[ToAroToBKa K MPaKTUYECKOMY 3aHATHUIO BKJIKOYAET 2 JTana:

— OpraHU3alMOHHbIN;

- 3aKperieHUE U YriayOleHne TeOPeTUIECKUX 3HaHUH.

Ha mepBoM 3Tame CTyAEHT IUIAHUPYET CBOKO CaMOCTOSITENBHYIO paboTy, KOTOpas BKIIIOYAET:
ySICHEHHUE 3aJ]aHMsI HA CAMOCTOSATENBHYIO paboTy; Moa00p PeKOMEHI0BAaHHON JIUTEPATyphl; COCTaBIIE-
HUE IUIaHa paboThl, B KOTOPOM OIPEAEIIAI0TCS OCHOBHBIE ITYHKTHI NpeAcTosed noarorosku. Cocras-
JIEHWE IJ1aHa JUCUUIUIMHUPYET YW TOBBIIIAET OPraHW30BAHHOCTH B padbore. Bropoii sTam Bkirodaer
HEINOCPEICTBEHHYIO MTOATOTOBKY CTYJEHTa K 3aHATHI0. HaunHaTh Ha/l0 ¢ U3yyeHus: peKOMEHJOBaHHON
autepaTypbl. Heo0X0quMo MOMHHTB, YTO Ha JIEKIHUK OOBIYHO pacCMAaTPUBAETCS HE BECh MaTepual, a
TOJIbKO €ro 4acTh. OCTallbHas €ro 4acTh BOCIOIHSETCS B MPOIECCEe CAMOCTOSTENbHOM paboThl. B cBs-
34 € 3TUM paboTa ¢ PeKOMEHIOBaHHOW JTUTepaTypoii oos3aTenbHa. Oco0oe BHUMaHHUE MPU ATOM HE00-
XOJIMMO OOpaTUTh Ha COIEPKAHHE OCHOBHBIX MOJOKEHHUI U BHIBOJIOB, OOBSICHEHHE SABICHUHN U (PaKTOB,
YSICHEHHE MTPAKTUYECKOI0 MIPHIIOKEHUS PACCMAaTPUBAEMbIX TEOPETUYECKUX BOIIPOCOB.

B mpouecce 3Toii paboOThI CTYACHT IODKEH CTPEMHTHCS MOHATh U 3aIIOMHUTH OCHOBHBIC OJIO-
KEHHS PacCMaTPHBAEMOT0 MaTepHaja, TPUMEPHI, TOSCHSIOMINE €ro, a TaKKe Pa300paThCs B MILTIO-
CTpPaTMBHOM MaTepuayie. 3aKaH4MBaTh IMOJATOTOBKY CIIEIyeT COCTaBJIEHUEM IUIaHa (KOHCIIEKTa) IO
U3y4aeMoMy MaTrepuany (BOIpocy). DTO MO3BOJISIET COCTaBUTh KOHLEHTPUPOBAHHOE, CXKATOE Mpe-
CTaBJIEHHE 110 U3y4aeMbIM BolpocaM. B mpoliecce moAroToBKM K 3aHATHUAM PEKOMEHAYETCS B3aUMHOE
00CyX/IeHHe MaTepuaia, BO BpeMsi KOTOPOTO 3aKPETUISIOTCS 3HAHUSA, a TAaK)Ke MPHUOOpETaeTCsl MPaKTH-
Ka B M3JIO)KEHUH U Pa3bsICHEHUU IOJIyYEeHHbIX 3HAHUM, pa3BuBaercs peub. [Ipu HeoOXoauMocTu cie-
JyeT oOpamaThes 3a KOHCYJIbTallnei K PenoaBaTelnio.

[ToaroroBka MUHM- JOKJIa/1a ¢ Ipe3eHTalMel MaTepHaia npeanoaraeT 0oee riryooKyro MoAro-
TOBKY IO TeMe Jnokiaja. JKenmarenbHo, 9TOOBI CTYJAEHT MpPU MOJArOTOBKE JOKIAZOB IO TeMa Kacaro-
IIMMCSI METOJIOB TMOJIy4€HHUS M MOAM(UKAIMK HAaHOMAaTepHallOB U HAHOCTPYKTYp M croco0aM KOH-
TPOJIA UX MapaMETPOB 06pau1ancg K ITaTeHTHBIM UCTOYHWUKAM. MUHN- AOKJIaa rOTOBUTLCS HA BBICTYII-
JIEHHE pacCUUTaHHOE NMPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenusanus

CryneHT, ycremHo pabOoTaromuii Ha MPaKTUYECKUX 3aHATUAX TONy4aeT B KOHIE cemecTpa 21
6a(cm. Ta6:1.6). [llkana onleHBaHUs pa0OT Ha 3aHATUSAX YCTAHABIMBAETCS B HaYaJe CEMECTpa U J10-
BOJIUTCSA JI0 CBEJCHHS O0YJAIOIIUXCS CTYJCHTOB.

Ta6J'II/II_Ia 9. HpumepHaﬂ wiKkajia OyeHusaHus pa607’l’Ibl cmy@euma HA npakmu4eCKux 3aHAmusix

No MakcuMabHO
/1 BO3MOYKHOE
Bun pabotet
KOJIMYECTBO
OaJuIoB
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32 KOHTPOJIbHYIO
TOYKY
l. Joxkian ¢ npe3eHTanueil Mmarepuaa no Teme 3aHsaTusi(He menee 3 9
JIOKJIAZIOB B CEMECTPE)
2 YcTHbIe 100 MMChMEHHBIE OMPOCHI Ha MPAKTUYECKOM 3aHSATHH 9
3 AxtuBHas paboTa (y4actue B 00CYKICHUSIX, JOMOTHEHUS OTBETOB, 3
3aMHTEPECOBAHHOCTb U T.JI.)

5.3.2. 3apanus niis JJad0pPaATOPHBIX 3aHATHI

(Konmponupyemasn komnemenyus [1K-3)

JIaGopaTopHbIil MPAKTUKYM SIBISIETCS BaKHBIM 3JIEMEHTOM OOyuYeHUSs, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENIbHOW paboThl. B paMKax AMCHUIUIMHBI CTYACHTHI JOJDKHBI BBIOJIHUTH 5 1a00paTOPHBIX
paboT, OXBATHIBAIOIIUX PA3IUYHBIEC PA3/IeiIbl TEOPETHUECKOro Kypca. PaboThl opreHTHPOBaHbI Ha U3Y-
YEHHE OCHOB TEXHOJIOTHH 3JIEKTPOHHOW KOMIIOHEHTHOH 0a3bl, UCTIONB3YS TEXHOJIOTHH (PU3UIECKOTO H
MaTEeMaTHUYECKOTO MOJEIMPOBAHUS TEXHOJIOTHUYECKUX IMpoleccoB. MoaenupoBaHue MPOBOIUTHCS C
nprMeHeHHeM nporpaMmmHoro obdecrieyenns MathCad.

IIpumep munogoti nabopamoproti pabomsi

«Mooenuposarnue npoyecca MacHemMpoOHHO20 HANBLIEHUS MEMALTULECKUX NIEHOK»
[enpro paboOTHI SABISCTCS:
- O3HAKOMJICHHUE C HpOIIeCCOM MaFHeTpOHHOFO HaIlblJICHUA TOHKUX I1JI;
- OMpeJielIeHHe PEKUMOB MAarHETPOHHOTO PACIIBUICHUS JJIs TOJTYYEHHUSI METATTNYECKHUX TICHOK
3aJaHHOM TOJIIINHEL.

Memoouueckue pexomenoayuu

BrimonmHeHue KaxI0i 1abopaTtopHOi pabOTHI CKIIAIBIBACTCS U3 CICAYIONINX JTAIOB.

1. CamocrosTenbHas MOATOTOBKAa CTYAEHTOB K pabote. Ilepen HauamoM pabOThI CTYIEHTHI
JTOJKHBI Y€TKO TIPEJICTABIIATH ce0e 1elTb padOTHI U CYIITHOCTh OKUIAEMBIX Pe3yJIbTaToB. JloMkeH ObITh
MOJITOTOBJICH 2JIEKTPOHHBIN (hailn A pacyera peXKMMOB MarHeTPOHHOTO pacnbuieHus. CTyqeHThI, He
MOITOTOBUBIITHECS K PA0OTE B COOTBETCTBHH C dTUMH TPEOOBAHUSMU, K BBIMIOTHEHUIO paOOTHI HE JI0-
MyCKaroTCsl.

2. [IpoBeneHre MOICITMPOBAHUS: TTOJTYYHUB UCXOHBIC JAHHBIC M0 MAaTEPUATY U TOJIIUHE TJICHKU
CTYJIEHT AOJDKEH IMyTeM MOJEIHPOBAaHUS BHIOpATh PEKUMBI MAarHeTPOHHOTO pachbUIeHUs( BpeMms
HAIBIJICHUS , PACCTOSIHME OT MHUIICHH JIO TOJJIOKKH, HANPSHKCHHE MarHeTpoHa, TOK MarHeTpoHa),
obOecrnieunBaromue TpeboBanus K mieHkd. [Ipu pabore B mabopaTopuu HEOOXOAMMO CTPOTO BHIMOJ-
HATH BCE MPaBUJIa TEXHUKU OC30MMACHOCTH U yKa3aHUs TPEIo1aBaTelis.

3. CocraBlieHH€e OTYETa O MPOJIeTaHHOM padoTe.

OT4eT JOMKEH CollepKaTh UCUEPIBIBAIOIINE JaHHBIE, KaK O 1IeJH pa0doThl, TaK U O pe3yiabTaTax
B CIIEAYIONICH TIOCIIEIOBATEIIbHOCTH:

v 3a/1aH1€;

v/ onmcanue 6a30BOTO TPOIIECCa;

v/ QIITOPUTM MOJIETUPOBAHHS;

v/ pe3yibTaThl MOJICITUPOBAHUS;

v 001111Ee BBIBOJIBI O pabOTE M 3aKIIFOUEHHE.

TekcT oTueTa AODKEH OBITh HAMCAH aKKypaTHO M Pa300PUYMBO OT PYKH HJIU MPEJICTABJICH B BH-
JIe pacrevyarky, Mocie KOMIBIOTEPHON BEpCTKHU. B 000UX cilydasx TEKCT AOJKEH MPEACTaBIATh COO0i
JIOTUYECKOE M3JI0KEHHE CyIiecTBa Bompoca. Hegomyctumo npusenenne hopmyn, Tabmuiy 6e3 pa3bsic-
HEHUI Bcex 0003HaYeHH U coKpamieHuil. OTueT T0KeH OBITh TOHSTEH I KaKJ0TO YUTAIOIIEero 0e3
KaKWX-JIMOO TOMOJIHUTEILHBIX BOIPOCOB Y COCTABUTENCH OTYETA.
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4. ITocie npeaACTaBJICHUA OTUCTA CTYACHT NOJDKCH UMCTh, KAK MUHHUMYM, ITOBECPXHOCTHBIC 3HA-
HUS 110 KOHTPOJIEHBIM BOTIPOCaM K paboTe, MMEIOIUMCS B METOAMYECKUX YKAa3aHUSX, U €My BBICTaB-
nsieTcst 0at, KOTOPBIM OIICHEHa JaHHas 1abopartopHas padoTa.

CTyIneHT BBIMOJHUBIIAN W 3aIIUTHBINNN Bce Ja00paTOpHBIE Pa0OTHI MO TUCIMILIMHE IOTyYacT B
KoHIle cemecTpa 21 Gamn. Kaxknas maboparopHas paboTra B 3aBUCHMOCTH OT CTETICHH CJIOKHOCTH U
B2)XHOCTH TE€MBbI OllcHHBaeTcs MHAuBUAyabHbIM OaiioM (K). Illkana onieHnBaHus 1a00paTOPHBIX pa-
00T ycTaHaBJIMBAETCS B Ha4YaJie CEMECTpa U JOBOJUTCS JI0 CBEACHHUS 00YYaIOIMIUXCSI CTYICHTOB.

Tabnuna 9. Memoouka oyenusarue 8blNOIHEHUS SMANO8 1AOOPAMOPHOU PAOOMbL

Ne PeiiTuHrOBBIN
Buj srana
n/n 0aJ1
l. Jlomyck ¥ BBINOJIHEHHE YKCIIEPUMEHTAIbHON YacTu paboThl 03K
b
2. [IpencraBienue otueta no Tpedyemoit hopme K caaue paboThl 02K
b
3. 3amura paboTh 05K

[Mpumevanue: K — konuyecTBo 0ayuioB, OTBOJAMMOE B paMKaX PEHTHHIOBOW CHCTEMbl Ha JTAHHYIO
paboTy, KOTOpOE ONpeesaeTCs MpernoaaBaTeseM B Havyaje JJabopaTOpHOro Kypca.

5.4. Ilpome:kyTOUHAS aTTECTALMSA
5.4.1. 3auer

(Konmponupyemasn komnemenyus [1K-3)

N3yyenue AUCHUIUIMHBL B 7 CEMECTPE 3aBEPIIACTCS YCTHBIM 3a4eToM. llepedyeHb npuMepHBIX BO-
IIPOCOB K 3a4€Ty IIPUBEJICH HUXKE:

1. Metoas! nzonauuu ementos MMC.

2. Metonsl 1 criocoObl KommyTaruu 3nemeHToB UMC.

3. Dnementsl ounonsipubix UMC.

4. OcoOGeHHOCTH CTPYKTYPbI U TOIOJIOTHH TPAH3UCTOPOB B MHTETPATbHOM HCIOIHEHUH: SITUTAKCH-
AJbHO-TUIAHAPHBIM U W30TLIIAHAPHBIMN.

5. MHOro>MHUTTEpHBIN U MHOTOKOJUIEKTOPHBIN TPAH3UCTOPBL.

6. JluogHoe BKIIIOUEHUE TPAH3UCTOPHBIX CTPYKTYP.

7. Pesucropsl 1 kKoHIeHcaTophl ounossspasix UMC.

8. CoenuHUTENbHBIE METAJUINYECKUE DJIEMEHTHI, TU(PPY3HOHHBIE ITNHBI.

9. Onementsr MAII UMC. Ocobennoctu uaTerpanbHeix MU TpaH3ucTOpoB.

10. TpaH3UCTOPHI C CAMOCOBMEIIEHHBIMH 3aTBOPaMH.

11.  MJII xonneHcaTopsl U PE3UCTUBHBIE AJIEMEHTHI.

12. Onementst MIIT CBUC: npunnun MacitabupoBaHusi, KOMILUIEMEHTApPHbIE CTPYKTYPBI
13.  CrpykTypsl "KpeMHMI Ha AUAIEKTpUKE".

14.  Onementsl UMC Ha ocHOBE apceHuaa rajiiusl.

15.  Pa3HOBMAHOCTM MHTErPAJIBHBIX TPAH3UCTOPOB HA APCEHUIE TATIIHS.

16. DOnementHas 6a3a u ocobeHHOCTH cTPYKTYypHI Idppossix BUC nu CBUC.

17. OCHOBBI INIEHOYHOW TEXHOJIOTHH. METObI N3TOTOBJIEHHS TUIEHOYHBIX JIEMEHTOB.

18. IlneHouHBIE PE3UCTOPHI, KOHIEHCATOPBI, UHAYKTUBHBIE dJIEMEHTHI.

19. Crabunu3anus 1 MOATOHKA MapaMeTPOB TUICHOYHBIX AJIEMEHTOB .

20. Oco6ennoctu rubpuanbx BUC. KoHCTpyKINS MHOTOCTOMHBIX KOMMYTAIIMOHHBIX T1JIaT.

Memoouueckue pekomenoayuu
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[TonroToBka CTyIEHTOB K 3a4€Ty BKJIIOYACT MPOPAOOTKY JICKIUi, B TEUCHHE ceMecTpa U Hero-
CPEICTBEHHYIO IIOATOTOBKY B THHU, IPEIUIECTBYIOIUE 3a4ETy, BKIIIOYasi, KOHEYHO, TOATOTOBKY K KOJI-
JOKBHYMaM, TECTUPOBAHHIO, BBITIOJIHEHHUIO JIAOOPATOPHBIX paboT M MX 3aILUTY.

Jl1s HOArOTOBKM K OTBETaM BOIIPOCHI 3a4eTa (OHU BBIAIOTCS B KOHIIE CEMeCTpa) CTYIEHT J10JI-
’KEH HCII0JIb30BaTh HE TOJBKO KypC JIEKIIUI, HO U OCHOBHYIO U JOIOJIHUTENBHYIO JIUTEPATYPY VIS BbI-
pabOTKM yMEHUS J1aBaTh Pa3BEPHYTHIC OTBETHI HA IOCTaBJIEHHBIE BOIIPOCHI.

B Xo01e noAroToBKM K 3a4eTy CTYAEHTY HEOOXOAMMO oOpaliaTh BHUMaHUE HE TOJIbKO Ha ypo-
BEHb 3allOMMHAHMS, HO U HA CTEICHb IOHUMaHMs U3y4acMbIX BOIIPOCOB. A 3TO AOCTUIAETCS HE MPO-
CTBIM 3ay4YMBAHHMEM, & YCBOCHUEM IIPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHWM AHAIUTUYECKUM MBIIILIE-
HueM. Clie0BaTeabHO, HEMOCPEICTBEHHAs MOATOTOBKA K 3a4eTy JOJDKHA B Pa3yMHBIX NPONOPLMIX
co4YeTarh U 3allOMMHAHUE, U IIOHUMAaHKE IPOTPaMMHOI0 MaTepuaia.

Kpumepuu oyenueanus

«3a4TeHO0» BBICTABISICTCS 00y4YarONIeMyCs, TPOJEMOHCTPHPOBABIIIEMY TOJIHOE, BCECTOPOHHEE,
OCO3HAHHOE TMPABHIILHOE 3HAHUE MPOTPAMMHOIO MaTepuana W M3JI0KHBIIEMY OTBET JIOTUYHO, Ipa-
MOTHO, YOSIUTEIBHO, TOTOBOTO K JaJIbHEHIIIEMY TPO(ECCHOHATFHOMY COBEPIICHCTBOBAHUIO.

[Tpu oTBeTe 0OYUAIOIIUICS MOXKET JIOMYCTUTh HEKOTOPhIC HETOYHOCTH, HErpyOble OMIMOKH, 3a-
TPYIHATHCS B CAMOCTOSTEIIFHOM M3JI0)KEHUU MaTepuaia, HO MMPaBWIBHO OTBEUATh HA 33][aBaCMBIC eMY
BOIIPOCHI, B PE3YJIBTATE HABOJSIINX BOIPOCOB C MOMOIIBIO MPENOAaBaTEeNsl UCIIPABIISTH TOMYIICHHbIE
OIIMOKY U HETOYHOCTH.

«He 3a4TeHo» MoXeT ObITh BBICTABICHO OOydaroNIeMycs, OOHAPYXHUBILIEMY HEMOJIHOE, He-
OCO3HAHHOE 3HaHHE YICOHO-TIPOTPAMMHOIO MaTepHaia, TOMyCKArIIeMy rpyOble OIMOKH, HECTIOC00-
HOMY CaMOCTOSITEIIbHO M3JIOKUTh OTBET Ha BOIPOC, OTBEYAIONIEMY HEMPABUIBHO WIHA HE JAIOIIEMY
OTBET Ha 3aJIaHHBIC BOIPOCHI. [[eMOHCTpHpyeMblii YPOBEHb 3HAHUH HE MOXKET OBITh NPH3HAH JOCTa-
TOYHBIM JIJIs1 PO(ECCHOHAIBHOM IS TEIbHOCTH.

Tabmuna 10a. Kpumepuu oyenxu kavecmea 0ceoeHUs OUCYUNTIUHDL, 3A8EPUIATOWELCS 3a4emoM

Banabl
N . Pe3yabTatr
(pedTHHTOBOM KadyecTBO 0OCBOCHHSA TUCIHUIIIINHEI
OCBOECHHS
OLICHKH)
3ayTeHo
(63 mpoue Bnageer nporpammubsiM MatepuaioM. CrpaBiisieTcs ¢ 3a1aya-
46 70 - C)IIZ‘H/I 3ay MU, BOHpOC&MI/I )41 )IpyTI/IMI/I BUaMU HpI/IMCHeHI/Iﬂ 3H3HI/II>1.
p dera) Brageer pa3HOCTOPOHHMMM HaBbIKAMU U MPUEMaMH BBINOJI-
HCHUA HpaKTI/ILIGCKI/IX 3aaa4.
OOyyaromuiics UMeeT 3HaHUS TOJILKO OCHOBHOTO MaTepuarna,
3aureno (c HO HE YCBOWJI €T0 JCTalIei, TOMyCKaeT HETOYHOCTH, IEMOH-
. | cTpUpyeT HEAOCTATOUHO IIPaBUIIbLHEIE (hOPMYIUPOBKHU, HAPY-
36-45 npouenypoii | STPUPYET Hex p (bopmysmupoBkH, Hapy

LIEHMSI IOTUYECKON MOCIIEI0BATEILHOCTH B U3JI0KEHUH MPO-
IPaMMHOT'0 MaTepuaa, UCTIbITHIBAET 3aTPYAHEHHS MPH BbI-
MTOJIHEHUU MPAKTUYECKUX paboT.

JleMOHCTpHpYEeT HETOHUMaHUe MPO0JIeMbl, HE 3HAET 3HAYU-
TEJIbHON YacTH MPOrpaMMHOT0 MaTepuasa, JOIMyCcKaeT cyuie-
CTBEHHBIE OLIMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPYyIHEHU -
MU BBINOJIHSET MPaKTUYECKUe pabOThl. DJIEMEHThl KOMIIETECH-
1IUU HEe CPOPMHUPOBAHBI.

C/1auu 3a4eTa)

MeHee 36 Oan- | He JOMYIIEH K
na 3auery

5.4.1.9x3amen
(Konmponupyemas komnemenyus [1K-3)
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N3ydeHne AUCUMILIMHEL B 8 CEMECTpE 3aBeplLIaeTcs 3k3aMeHOM. [lepeueHs mpuMepHBIX BOIIPO-

COB, BBIHOCHMBIX Ha DK3aMEH IIPUBEICH HUXKE:

1. MMC noBblllIEHHOH CTENEHU UHTErpalui. MHOTOKOJUIEKTOPHBIE TPAH3UCTOPHI.

2. Pabora TpaH3ucTOpa B KJI0OUEBOM pexume. IIpoxoxkaeHne npsMoyrojbHbIX UMITYJIbCOB Yepe3
KacKajl Ha OCHOBE OMIIOJIIPHOTO TPaH3HCTOPA

3. IlpumeHeHuHe MOJIEBBIX TPAH3UCTOPOB B MUKPOAICKTPOHUKE. Bapuantel koHcTpykunu M-
Tpansuctopos UMC.

4. Hcnonp3oBaHKE BRIIPAMIISAIONIETO KOHTAKTAa METAJUI-IOIYIPOBOJHHK /ISl YBEJIMYEHUs ObICTPO-

JeicTBUSL OUTTONSPHBIX TpaH3ucTopoB Tpansucropsl ¢ nuogom HloTTku.

JlnonHbIe CTPYKTYpPBl B MUKPOUIEKTPOHUKE. CpaBHUTEIbHAS XaPAKTEPUCTUKA.

6. Bmumsaue nomnoxxkun UMC Ha mapaMeTpsl U XapaKTEPUCTUKU HHTETPAIbHBIX TUOJI0B U CTAOMIIUT-
POHOB.

7. KoHCTpyKTHBHBIE 0COOEHHOCTH aKTUBHBIX 3JIEMEHTOB ITOJYITPOBOIHUKOBBIX MUKPOCXEM Ha OCHO-
Be noJieBbIX Tpau3uctopoB. KMOII cTpykTypsl.

8. CymHocts 3¢pdexroB kopotkoro kanana B MIII ctpykrypax. MexaHu3m BIUSHUS KOPOTKOKa-
HaJIbHBIX 3()()EeKTOB Ha HOPOrOBOE HANPSKEHHUE TPAH3UCTOPOB.

9. BAX xapaxrepuctuku M/III TpaH3uCTOPOB C KOPOTKUM U JUIMHHBIM KaHasioM. CpaBHUTENbHbBIN
aHaJIN3.

10. OcHoBHEIe Tpobaembl MuHHaTIOpu3anuu M1 Tpan3ucTopos. Beibopa marepualia mo13aTBOpHO-
IO JUAJIEKTPHUKA.

11. KoHCTpYKTHBHBIE 0COOEHHOCTH CYOMUKPOHHBIX TPaH3UCTOpOB LDD CTpyKTYpHI U HX BIMSHHUE HA
3 ¢EeKTh KOPOTKOrO KaHaa.

12. CoBpemennbie M/II1 TpaH3uCTOpPBI HA OCHOBE TEXHOJIOTUU «HAIPSHKEHHOTO» KpeMHus. [lpuHnun
neiicrBus. Kpurepuu Bei6opa marepuaina 1y GopMuUpoBaHMs 00JacTH KaHalla TAKUX TPaH3UCTO-
pOB.

13. Ctpykrypa coBpemeHnHbIx M/III TpaH3UCTOPOB, BBIMOIHEHHBIX HA OCHOBE TEXHOJIOIMH «KPEMHHM
Ha u3ossiTope». [lepcrnekTrBel nanpHENero ymenbuenus pasmepo M/II1 tpan3uctopos.

14. Pe3uctuBHble 351eMeHTh! oaynpoBoHIKOBbIX UMC. [1nenounsle u 1u¢¢y3noHHbIE pE3UCTOPBI.

15. KonaeHcaTopbl 1 MHAYKTUBHBIE 3JIEMEHTHI B MUKPOJIEKTPOHHUKE.

16. [IpuGopsl ¢ 3aps0BOil CBA3BIO, chepa MPUMEHEHUS U IPUHLIUI ACHCTBHSL.

17. ®usnueckue orpaHUUEHUsI B MUKpPO3JIeKTpoHuKe. Dnektpomurpanus B UMC. Biusaue mexoie-
MEHTHBIX coeanHeHmi Ha padoty IMC. IlonsTHE 3a/1epKKU UMITYJIbCA.

18. CpaBHUTENBHAS XapaKTEPUCTUKA MTOJI0KEK HA OCHOBE KpeMHHMsI U apceHua rayuis. CTpykTypa
IIOJIEBBIX TPAH3UCTOPOB € YIPABIIAIOLUIUM IEPEXOAOM METAILI-IIOIYIIPOBOJHUK.

19. IlpuHuun AelcTBUS TPAH3UCTOPOB € YIPABIISIIOIIMM [IEPEX0A0M METAIUI-MIOTYIPOBOAHUK. AHATIU3
CTOKOBBIX U CTOK-3aTBOPHBIX XapaKTEPUCTHUK.

9]

Memoouueckue pexomenoayuu

[loaroroBka CTyZIEHTOB K AK3aMEHY BKJIIOYAET MPOPadOTKY JIEKIHUI, B TEUEHHE CEMecTpa U
HEINOCPEACTBEHHYIO ITOATOTOBKY B THU, IPEIIECTBYIOLINE 3K3aMEHY, BKIII0OYasi, IOATOTOBKY K KOJIIO-
KBHUYMaM, TECTUPOBAHUIO, BHITIOJHEHUIO JTAOOPATOPHBIX pabOT U UX 3aLIUTY.

JU1g NOArOTOBKM K OTBETaM Ha dK3aMEHAI[MOHHBIE BOIIPOCHI (OHU BBIIAIOTCS B KOHIIE CEMECT-
pa) CTYAEHT JIOJKEH HUCIOJIb30BaTh HE TOJIBKO KYypPC JIEKIHI, HO U OCHOBHYIO U JIOTIOJIHUTEIbHYIO JIH-
TepaTypy AJs BIpaOOTKH YMEHUS /1aBaTh Pa3BEPHYTHIE OTBETHI Ha IOCTaBJIEHHBIE BOIIPOCHI.

B Xone moAroToBKHM K 3K3aMeHY CTYACHTY HEOOXOAMMO oOpaliaTh BHUMaHHE HE TOJBKO Ha
YPOBEHb 3alIOMMHAHHUA, HO ¥ Ha CTEIIEHb NOHUMAaHUs U3y4aeMbIX BONPOCOB. MEXaHUUECKOE 3allOMHU-
HAHUE YUCJIOBBIX 3HAYCHUM XapaKTepUCTHK MAaTepUaAIOB HE PEKOMEHYETCs, HO CTYIEHT JIOJKEH OT-
YETJIMBO MPEJICTABIATh cebe MOPSIOK 3THX BeNu4rMH. HemocpeacTBeHHas MOArOTOBKA CTYAECHTA K JK-
3aMeHy JIOJDKHA B Pa3yMHBIX MPOMOPLHUAX COYETaTh W 3allOMUHAHHE, U MOHUMaHHE MPOrpPaMMHOIO
MaTepuaia.

Kpumepuu oyenusanus
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[To uroraMm sK3aMeHa CTyJIEHTY, U3 MAaKCUMaJIbHOTO KOJIHYECTBa 06ayuioB, KoTopoe coctaniser 30,

BBICTABIISETCS:

1)ot 27 mo 30 GayoB, eciu BiIaJeeT MPOrPaMMHBIM MAaTEPUAIIOM 110 AUCIUILTAHE B TIOJTHOM
o0BeMe; 10CTaTOYHO TITyOOKO OCMBICTUBAET TUCHUIUIMHY, HCUEPIIBIBAIOIIEC OTBEYAET HA BCE BOIIPOCHI;
yMeeT aHATM3UPOBATh, CPABHUBATH, KJIACCHPHUIIMPOBATH, 00001aTh, KOHKPETU3UPOBATH U CHCTEMATH-
3UpOBaTh U3YYCHHBIN MaTepuall, yCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSA3H; UETKO (OPMUPYET
OTBETHI;

2)ot 24 1o 26 6amioB, eciu BIaACeT MPOrPaMMHBIM MaTEpPUAIOM ITOYTH B TIOJTHOM 00BbeMe
(umeroTcest Mpo0ebl TOIBKO B HEKOTOPHIX OCOOEHHO CIIOXKHBIX pa3/Iellax); CaMOCTOATENbHO U OTYACTH
IIPU HAaBOSIIUX BOIPOCAX JaeT MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/a BbIAeIsAET Harboee
CYILIECTBEHHBIE, HE JOMYCKAEeT BMECTE C TEM CEPbE3HBIX OMIMOOK B OTBETAX;

3)ot 15 no 23 GawioB, eciu BiIaJeeT OCHOBHBIM 00BEMOM MPOrPAaMMHOTO MaTepHaa Mo JUCIH-
TUTHHE; TIPOSIBIISICT 3aTPYAHCHUS B CAMOCTOSTEIBHBIX OTBETaX, OMEPUPYET HETOUHBIMH (DOPMYITHPOB-
KaMU; B [IPOLIECCE OTBETOB JIOMYCKAET OIIMOKHU MO CYIIECTBY BOIIPOCOB.

B ciyyasx, korma oOydaromuiicss He OCBOWII 00s3aTebHbI MUHUMYM MIPOTPAMMHOTO MaTepra-
Jia 10 AUCLHUIUINHE, HEe CIOCOOEH OTBETUTH HA BOMPOCHI aXKe MPHU AOMOIHUTEIbHBIX HABOASIINUX BO-
npocax, BeictaBisiercss 0 6ayioB. CtyaeHt, HenoOpaBmuii 36 0aIOB B X0O€ TEKYIIETO U PYOSIKHOTO
KOHTPOJIS, K 9K3aMeHY He Jlonyckaercs. Huke npuBeeHbl KPUTEPUH U ITOKA3aTeIN OLIEHUBAHUS TIPO-
MEXYTOYHOM aTTeCTALMH.

Tabmuua 100. Kpumepuu u nokazamenu oyeHUBaHUsL NPOMENCYMOYHOU ammecmayuu

[Ikana mo TpaANIIMOHHOHN MATHOAIIIHFHON CHCTEME

Bba30Bbli1 ypoBeHb IIponBunHyTHII Bricokuii
Heynosnersopu- YIOBJIETBOPUTENBHO /mud. YpOBEHb YpOBEHb
TEJILHO 3a4eT xopoto/ aud. 3aueT otnu4HO/ mud. 3a4er

[Ikana mo 6aJIIbHO-PEUTUHTOBOM CUCTEME
36— 60 61 — 80 | 81— 90 | 91 — 100

7. MeToauuecKkue MaTepualbl, ONMPEACTAIOIME MPOUCAYPHI OLICHUBAHUSA 3Hal—ll/ll7],
yMeHHﬁ, HABBbIKOB U OIIbITA AC€ATECIbHOCTHA

Tabmuma 11. Pezynomamsi ocoenus yuebHoU OucyuniuHul, nooiedxcauwjue nposepke

Pe3yabTaTnl 00y4yeHust OcHOBHBIE OKA3aTeJIN OLEHKH
(KoMMeTeHIIUN) pe3yabTaToB 00y4yeHust
Cnoco0eH mpoBoaAuTH aHaAu3 | 3HATH:
NpPUYUH Opaka NpH HM3rOTOB- — - OCHOBHBIE BU/Ibl UHTETPAIILHBIX YCTPOMCTB PaIHO-
JICHMH W3JeJUil MHKPOIJIEeK- ANeKTpoHUKH;(31)
TPOHMKHM M JaBaTh PEKOMEH- — - ocHOBHbIE XapakTepuctuku MUC ¢ yuetom cxemo-
AalMU MO UX YCTPAHEHUIO U TEXHUYECKUX PEIICHUN U TPUMEHSIEMON TEXHOJIO-
npeaynpesxaennio (IK-3): run;(32)
v' TIK-3.1 BeisgBuser TexXHo- — - IEPCIEKTUBHOCTH OTAENIbHBIX KinaccoB MUC must
Joruveckue (pakTopbl BHI3bI- MIPUMEHEHHUS B COBPEMEHHBIX 3JIEKTPOHHBIX CUCTE-
BAIOIIHE MOTPEIIHOCTH U3TO- Max.(33)
TOBJICHUS U3/1€TIUIA MUKPO-
BJIEKTPOHUKH. Ymern:
v' TIK-3.2. Jlaet mpemjioxe- — - IPUMEHSTH MOJYYCHHbIC 3HAHUS MIPU PELICHUH 3a]a4
HUS 110 JIMKBUIAIIUN Opaka B MPOCKTUPOBAHUS PATUOIICKTPOHHBIX cpeAcTB(Y1)
IIPOU3BOJICTBE U3AEINN MUK- — - BeIOHMpaTh ontuManbable MUC npu mpoeKkTHpoBaHUU
PODJIIEKTPOHUKH. AJIEKTPOHHBIX CUCTEM;(Y2)
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v' TIK-3.3. IIpemnaraer BHe-
CEHHE U3MEHEHUN B TEXIIPO-
ecc.

— - OTIpPEeACNIATh HEOOXOIUMBIE CPEJICTBA 0OECTICUCHUS
HAJC)KHOCTH SJICKTPOHHBIX CHCTEM C YYETOM OCOOCH-
Hoctel napametpoB MUC, Bxonsmux B cuctemy;(¥3)

— - yUuThIBaTh (puznueckyro ctpykrypy MUC u Tun npu-
MEHSEMOU TEXHOJIOTUH IPU OPraHU3ALMH ITPOU3BOI-
CTBa PaJHO3IEKTPOHHBIX cpeacTB;(Y4)

— - IPOBOJUTH AHAIMN3 HKCIUTYaTALMK SJIEKTPOHHBIX CH-
creM ¢ no3uiun pyaknuonupoBanus MUC, naxons-
UXcs B coctaBe cucTeM.(Y5S)

Baagern:

— - METOJIaMH pacyeTa oTAenbHbIX y310B MUC;(B1)

— - METO/IaMH OLIEHKHU OJIOK-CXEM 3JIEKTPOHHBIX MOJICH-
creM ¢ no3uiun Beidopa MUC s pemenns (QyHKIH-
OHAIBbHBIX 3aj1a4;(B2)

— - OCHOBaMH{ IIPOTHO3UPOBAHUS PASBUTHS TEXHUIECKOTO
YPOBHSI HHTETPAJIBHBIX YCTPOHUCTB B MHOTO()AKTOPHOM
npocrpanctse.(B3)

Tabmuua 12. Smanet ghopmuposanus komnemenyuu u UCNOIb3yembie CpeOCmsea OYeHUBAHUS

Cocras JJ1eMeHThI KOMIIeTEHIMH
Conepwanue 31, 32, 33 V1, V2, V3, V4,V5 Bl, B2, B3
ITANOB
Bujbl 1.Jlexumn 1.JIaboparopusie pabotsl | 1.JlabopaTopHbie paboTHI
3aHATHH 2.KoHcynprauuu 2.CamocrostenbHas pa- | 2. CaMocTosiTeNnbHas pa-
3. CamocrosTenbHas pa- | 6ora oorta
6oTa
CpencrBa 1. Ilocewenue 3anamuii | 1. [Jonyck u evinoanenue | 1.3awuma pesyromamos
omenuBanusi | (cm., pazn.5, Tabm. 6). nabopamopnol pabomul | 1abopamopHou pado-

2.Konnoxsuym

4.3auem

(cMm., pa3n.5, Tabn.7)
3. Tecmuposanue
(cMm., pa3n.5, Tabmn.8)

(cMm., pa3n.5, Ta6m.10a)

(cm., pasn.5, Ta6m1.9)

2. Obpabomka pe3ynv-
mamos u no02omosKa
omuema 0 6bINOJIHEHHOU
pabome. (cM., pa3.s,
Ta611.9)

mui(cm., pasn.S, Ta6:1.9)
2. Tecmuposanue(cM.,
pasn.5, Tabmn.8)

3. Konnoxeuym(cm.,
pasn.5, Tabn.7)

4. 3auem(c™m., pasna.s,

6. JK3aMeH 3. Tecmuposanue(cM., Ta61m.10a)
(cMm., pa3n.s, pazn.5, Ta6mn.8) 6. Dk3ameH
Ta6:m1.100) 4. Konnoxeuym(cm., (cm., pasn.5, Ta6:1.100)

pazn.5, Ta6n.7)
5. 3auem(cm., pazn.s,
Ta61.10)

YpoBeHb c(hOPMHPOBAHHOCTH JIEMESHTOB KOMITETSHITHI B paMKax U3ydeHHUS JAHHOHN JUCIIUTLIH-
HBI BKJIFOYAET YEThIPE YPOBHS:
® HU3KULL YPOBEHb(OYEHKA «HEYO08IemME80pUMEeNbHO») XapaKTePU3yeTcs THO0 OTCYCTBHEM,
60 YaCTUYHON CHOPMUPOBAHHOCTHIO DIEMEHTOB KOMITETEHITUH;
® 0a3086blll YPOBeHb (OYEHKA «YO0BIeMEOPUMENILHOY) ABISIETCS 003aTEIBHBIM JIJIST BCEX
00yYaroImuXxcs Mo 3aBEPIICHIH OCBOSHHSI TUCIUTUIMHEL, B TIEJIOM 3JIEMEHTHI KOMIIETCHITUI
c(OpMHPOBAHBI;
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® POOBUHY MBI YPOBEHb (OYEHKA «XOPOuL0») XapaKTEPU3yeTCsl MPEBBHIICHUNEM MUHUMAIIb-
HBIX XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMIETEHIIMH 10 3aBEPILICHUU OCBOCHHUS IUCIU-

ILUTMHBI,

® 8bICOKULL YPOBEHb (OYEHKA «OMIUYHO)») XAPAKTEPU3YETCsI MAKCUMAJIbHO BO3MOKHOM BBI-
PaXKEHHOCTHIO KOMIIETEHIIMU U SIBJISIETCS BaKHBIM KaUe€CTBEHHBIM OPUEHTUPOM JJISl CaMo-
COBEPILICHCTBOBAHMUS.

Huxe B Tabnuie 13 npuBeneHsl 0011Me XapaKTEPUCTUKU U KPUTEPUU OLICHUBAHUS YPOBHS
OCBOCHMS JIIEMEHTOB KOMIETEHIIUM 3aKPETICHHBIMU 32 TUCHUILITUHOM.

Ta6mumna 13. Obwue xapakmepucmuku nokazameinei u Kpumepues oYeHUBaHUs
KOMnemenyuu no Smanam

IMoxka3zaTenn 3HaTh YmMmern Baanern
U KPpUTEPHH
«OTInYHO» O6mamaer  daktuue- | YMeeT mpuMeHsATh 1Mo- | Brageer TexHoOmoOrus-

(BBICOKHI1 YPOBEHBb)

CKMMHU W TCOPETHUYC-
CKUMHM 3HaHUSAMH B
IpeAesax H3y4yaeMon
00JIacTH ¢ TOHUMAaHHU-
€M TIpaHul] IMPHUMCHHU-
MOCTH.

JIYYCHHBIC 3HAHUA JIA
peuieHuss  MPOU3BOJI-
CTBCHHBIX U HCCICOO0-
BaTEJIbCKH 3a1ad B
n3y4aeMoil obsactu

MU B M3y4aeMOU NpeJ-
METHOH o0jacTu H
MMEET HABBIKH HX CO-
BEPILICHCTBOBAHHUSI.

«Xopomo»
(MpoaABUHYTHII
YPOBEHb)

3Haet (aKThl, IPUH-
IIUITBL, TIPOLIECCHI, 00-
M€ TIOHATHS U KaTe-
TOpUH B IIpeaeIax
n3y4aeMoil obsactu

OOGmagaer auana3oHOM
NPaKTHYECKUX  yMe-
HUH, TpeOyeMbIX st
peuieHuss mpodeccro-
HAJIBHBIX 3a/1a4

AnanTupyer cBoe 1o-
BEJICHHE K 00CTOSATEIb-
CTBaM B PCIICHHUH 3a-
Ja4 B U3y4aeMoii 00-
JIACTH

«Y IOBJIETBOPUTEIILHO»
(moporoBblii ypoBeHb)

O06nazaeT 0a30BBIMHA
0oOLIMMHU 3HAHUSAMU B
n3y4aeMoi oonactu

OO0namaeT OCHOBHBIMU
YMEHHSIMH, TpeOye-
MBIMH JIJISI BBITIOJTHE-
HHUS HECJIOXKHBIX 3a4a4
B U3y4aeMoi 00J1acTh

CriocoOeH BBINOIHATD
paboThl B U3ydaeMoin

00J1aCTH 101 KOHTPO-
JIEM .

«HeynoBneTBopUTEIBHO»

(Hu3kuii ypoBeHb)

OTpBIBOYHBIEC 3HAHUS,
MyTaeT OCHOBHBIE T10-
HATHS U KATETOPUH B
M3y4aeMoi o0nacTu.

YMeHrs He MO3BOJISIOT
BBIIIOJTHUAT HECI0KHEIC
3a71a4¥ B U3y4aeMoi
o01acTH, coBepIaeT
OIINOKH.

HcneiThIBaET TPYIHO-
CTH IIpU PELIEHUH 3a-
J1ad B U3y4aeMoi 00-
JaCTH Jake MO PyKO-
BOJICTBOM

8. YueOHO-MeTOAMYECKOE 00ecTeueHHue TUCHATIINHbI

Ocnognas numepamypa
1.Crenanenko U. I1. OcHoBBI MUKpO3IekTpoHUKHU. - M. : CoBerckoe paauo, 1980. - 424c.(163k3, no-
nounbiit uaAeKe 6@2.13(075.3)).
2.I'ypros B.A. TBepaoTrenbHas 3JeKTpOHUKA : yued. mocobue ans By30B. — M.: Texnocdepa, 2005. —
407 c.(15 2x3., monounsrit Homep 531.91(075.3))
3. Marepuaisl 3JI€KTPOHHBIX CPEACTB [ DIEKTPOHHBIH pecypce] : yuebHoe nocodue / FO. A. I'atuun, B.
JI. Tkamuy, I1. A. Kamaes [u np.]. — DnektpoH. TekctoBbie qanHbie. — CII106. : YauBepcutrer U'TMO,
2010. — 112 ¢. — 2227-8397. — Pexwum nocryna: http://www.iprbookshop.ru/67263.html
4. Edumos U.E., Kozpips U.41., Topoynos FO.. Mukpooanekrponuka.- M.: Beiciias mkona. 1987.-
416 c.

Lononnumenvnasn numepamypa

1. Konenon JI.A. TexHOJOTHS 1 KOHCTPYHPOBAHUE MUKPOCXEM, MUKPOITPOILIECCOPOB U MHUKPOCOOPOK.-
M.: Panuo u cBs3b. 1989.- 421
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2.Xoposun I1., Xumn V. UckyccrBo cxemorexHuku: B 3 - x tomax: T.1,2,3. Ilep. c anrn. — M.: 5
Mup,1983. — 367 c.

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

Humepnem - pecypcul

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

2. http://www.garant.ru/ - CrnpaBo4nasi nmpaBoBas cucrema «[ apanT».

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

4. http://www.studmedlib.ru - 9bC «KoHCynbTaHT cTyEeHTa»

5. DIIEKTPOHHBIE BEPCUH KYPHAIOB: “Du3uka TBepaoro Tena”, “XKypHasl TeXHuIecKoi Gu3uKu”,
“IlucbMa B JKypHAJI TEXHUYECKOH prsukn”, “Du3nKa U TEXHUKA MOTYITPOBOIHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpEMEHHBIX JIOCTHKEHHUAX B 00JIACTH MUKPO- U HAHOTEXHOJIOTHHA.

9. IlporpamMMHoOe oGecriedeHHe COBPEMEHHbIX
HHPOPMANMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH i

1. CTyneHThl UMEIOT JOCTYI K €IMHOMY 00pa30oBaTelIbHOMY IOPTAIy, IIe MOTYT B OTKPBITOM JIOCTYIIE
MI0JIB30BATHCS PECYPCaMU YUeOHO-METOINICCKON JTUTEPATYPHI, SIBJISIONIMMICS pa3paboTKaMu Bedy-
nmx BY30B Poccun.

2. JIJis peUTHHTOBOTO KOHTPOJISI HCIIOJIB3YeTCSl CHCTeMa KOMIIBIOTEPHOTI'O TECTHPOBAHUS Ha 0Oa3e mpo-
rpammHoro obecrieuenus Moodle.

3. [Ipu BBIIOJTHEHUH JTAOOPATOPHOTO MTPAKTUKYMA CTYICHTHI B 00S13aTEIILHOM TIOPSAKE TIPOBOJAT 00-
paboTKy SKCIIEpUMEHTANIBHBIX JaHHBIX ¢ TPUMEHEHHEM IporpaMMHBIX akeToB Microsoft Exell,
MathCad..

4. B pamkax o0ecrnieueHus: IPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTeIbHOM MPOLIECCe
UMEIOTCS CTICIIHATM3UPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM IMPOTPAMMHBIM 00SCTICUCHH-
€M M UMEIOIINUM BbIxoJ B IHTepHeT.

10. MaTepuanbHO-TeXHHUYeCKOe o0ecnieyeHne padoTbl

MarepuanbHO-TeXHUYECKYI0 0a3y Julsl POBECHHS 3aHITHIA MO JUCLIUIUIMHE COCTABIISIOT:

e  CHElUAIM3UPOBAHHAS AyAUTOPUS], UCIONb3yeMas NpU MPOBEJCHUM 3aHSITHH JIEKIIMOHHOTO
tumna Ne238, pacnonokenHas no aapecy: 360004, KabGapauHo-bankapckas pecmy0imvka, T.
Hanpuuk, yn. Yepnsiuesckoro, 175, y4ueOHbIi kopryc yHuBepcutera Ned (OM®), ocHa-
IIEHHAsT MyJIbTHMEMIAHBIM TIPOEKTOPOM U KOMITIEKTOM arlliaparyphbl, MO3BOJISIIOIIEH JIeMOH-
CTPUPOBATH TEKCTOBbIE U rpahuuecKrie MaTeprarbl;

e pabouee MECTO IpenoAaBaTes;

e pabouue MecTa CTY/ECHTOB;

e MeJoBas JA0CKa.

MynbTUMeiHas TIPe3eHTals, COPOBOXKIAIOIIAsT JIEKIUIO, MTO3BOJISIET MPENOIaBaTesio aKIeHTH-
POBaTh BHUMaHHUE CTYAEHUECKON ayJUTOPUH Ha KITFOYEBBIX BOMPOCAX JICKIIMH.
JlucuuruirHa odecneueHa:

® TECTOBBIM MaTepHalaMH B 3JIeKTpOHHOU oOyuyatomieit cucreme «Moodley (OTKpbIThINA yHH-
BEPCHUTET);

®  KHIDKHBIM (POHJIOM OMOIHOTEKH;

®  3JIEKTPOHHBIMHU BEPCUSIMH JICKLIMH 1 YUEOHUKOB.

JucuuruinHa obecnedeHa:

® TECTOBBIM MaTepuajiaMHu B 3JIEKTpOHHOH oOydaromel cucreme «Moodle» (OTKpbITHII
YHHUBEPCUTET);

® KHIDKHBIM (DOHAOM OHOIHOTEKY;

26



® DBJIEKTPOHHBIMH BEPCHUSMH JICKIUH 1 yUeOHUKOB.

JlaGoparTopHble 3aHATHS MO TUCLUILUIMHE MPOBOASTCS B JlabopaTopuu «MarepHuaibl U KOMIIO-
HEHTBI TBEPJOTEIBHOW 3JEKTPOHUKN» U «TexHonorus (yHKIMOHAJIBHBIX MAaTEpPHajOB M CTPYKTYP
AIEKTPOHUKNY», OCHAILIEHHOM CIIeIYIOIIMM 000PYJOBaHUEM U U3MEPUTEIIBHON TEXHUKOM:

1. JTaGopaTopHBIH CTEH]I 110 U3YUYECHUIO TEPMOAIICKTPUICCKIX SIBICHUI.

. YcTaHOBKa MarHETPOHHOTO PACIbUICHUS MAaTEPUAJIOB

. YCTaHOBKA BaKyyM-T€PMUYECKOTO HAITBICHHUSI TOHKHUX TJICHOK

. YcTaHoBKa J1s1 U3MEPEHHUS YIeTIbHOTO COMPOTUBIICHUS TOHKUX IJICHOK.

. JJabopaTopHBIi CTEH ] U3yYSHHS] MATHUTHBIX CBOWCTB.

. JJabopaTopHBIif CTEH 10 U3MEPEHUIO YIETbHOTO COMPOTUBICHUS] METOIOM 4-X 30H]IOB.

6. JlabopaTopHBIii CTEHJ MO M3MEPEHHUIO BOJIBTAMIECPHBIX XaPAaKTEPUCTHK IOJYIPOBOIHUKO-
BBIX AJIEMEHTOB.

7. JJabopaTopHBIi CTEH/ IO ANEKTPOXUMUYECKOMY aHOIHPOBAHUIO.

8. JIabopaTopHBbIil CTEH]T U3MEPEHUS TapaMeTPOB MOIYIMPOBOAHUKOBBIX MaTepUasOB IO pellak-
caruu GOTOMPOBOIUMOCTH.

9. U3mepuTenb XapakTepUCTUK MOTYITPOBOAHUKOBBIX MpruOopos JI2-56;

10. Ontuueckuii Mukpockor Bbicokoro paspemenuss LATIMET-20.

11. YcTraHOBKa KOHTaKTHOM CBapKH.

12. JIabopatopuslii ctena uzmepenus 3/1C Xona.

13. LludgpoBsie BOIBTMETPHI, aMIIEPMETPHI, MOCTHI ITIOCTOSIHHOTO M TIEPEMEHHOTO TOKa, TeHepa-
TOPBI, OCHIIITIOrpadbl, HICTOYHUKH MUTAHUS, MYJTTUMETPHI U AP.

14. I[1K-4 .

15. HoytOyk- 1 mir.

16. Ontuueckuit Mukpockorn MBC-1.

17. Ctenn Ui U3MEpEHUs CTATUYECKUX MMapaMeTPOB HHTETPATBHBIX CXEM.

18. Crena 11t U3SMEpEeHUs: AMHAMUYECKUX ITapaMETPOB MHTETPAJIbHBIX CXEM.

CryneHTsl UMEIOT A0cTyn Yepe3 VHTepHeT AocTyn K ANIeKTpoHHOU ofy4aromeit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET), KOTOPAsi MO3BOJISICT pa3MeIIaTh IEKTPOHHBIC yIeOHbIE KYPChl B CBOOOIHOM J10-
CTyIe JUISl CTyZIEHTOB YHUBEPCUTETA.

[Ipn npoBeeHny 3aHATHN JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI UCIIONB3YFOTCS:
JUYEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 PAcnPOCMPAHAEMbIE NPOZPAMMBL:

e Microsoft Office munersus: [orosop Nel35 or 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, ceptuduxar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 or 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot
25.11.2014, poroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceptudu-
kat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader nmiieH3us: mpenocTapisieTcsi OECIIaTHO HA YCIIOBUSX
1o azpecy https://www.adobe.com/ru/legal/terms.html,;

e Mozilla Firefox munensusi: GPL/LGPL/MPL, Google Chrome nunieH3ust: penocTaBisieTcst
OecIIaTHO Ha YCJIOBUSX JIMIEH3MOHHBIX COTJIAIIEHUH Ha MPOrpaMMHOE OOEeCrieueHue ¢ OT-
KPBITBIM HCXOHBIM KOIOM IO ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JInst CTYIGHTOB ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI CO3/IaHbI CHIEUAIBHBIE YCIIOBUS IS
nosrydeHust oopasoBanus. Creruani3upoBaHHOE MOMEIICHHE Ul WHBATMIOB PACIONOKEHO MO ajpecy:
360004, Kabapmuno-bankapckas pecriyonmuka, r. Hampunk, yin. YepHsnmneBckoro, 173, riaBHbIN yueOHBIH
KOpITyC YHUBEpCUTETA, ayauTopust Nel45.

B nensx 1ocTynmHOCTH MOTy4deHHUs BBICIIETO 00pa30BaHUsI 10 00pa3oBaTelIbHBIM IIpOrpaMMaM HHBa-
JIMAMU 1 JTAI[AMU ¢ OTPaHMYEHHBIMHA BO3MOXKHOCTSIMU 3/IOPOBbsI YHUBEPCUTETOM 00€CTIeUBACTCSL:

® aKTEPHATHBHOM BepcHel O(UITMATBHOTO caiTa B ceTH «HTepHeT» 1S ClTab0BUIAIINX
® IIPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOILETO 00yYaroIIeMycsi HEOOXOAMMYEO TOMOIIIb;

hn B~ W W
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https://www.adobe.com/ru/legal/terms.html

¢ U NUHBAJIMAOB U JIMI] C OTPaHUYCHHBIMU BO3MOKHOCTAMM 310POBBA 110 CITYXY — ,Z[YGJII/IpOBaHI/IC BCIIYX
CrpaBOYHON MH(POPMAIMH O PACTIMCAHUM YICOHBIX 3aHITHI; 00eCTiedeHNe HAIJIKAITUMU 3BYKOBBI-
MH CPEJICTBAMH BOCIIPOU3BEICHNUS HH(POPMAIHY;

® ISl THBTUJIOB ¥ JIUI] C OTPAHHMYCHHBIMUA BO3MOXKHOCTSIMH 3/IOPOBbBSI, IMEIOIINX HAPYIICHHUS OTIOPHO-
JIBUTATEIIFHOTO ariapaTa, Co3aHbl MaTePUATTbHO-TEXHUUESCKHE YCIIOBUSI 00SCTICUMBAIOIINE BO3MOXK-
HOCTB OECIIPENATCTBEHHOTO JJOCTYIa 00YJarOIIMXCs B Y4eOHbIC TIOMEIICHHs1, 00BEKTY IMUTAHWS, Tya-
JIETHBIC W JIPYTHe TIOMEIICHUSI YHUBEPCHUTETa, a TaKKe NPEObIBaHUS B YKA3aHHBIX IMOMEIICHHUSX
(HaMMYMeE PaCIIMPEHHBIX IBEPHBIX MIPOEMOB, TIOPYIHEHN U APYTHX MPUCTIOCOOICHUH).
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Jluct u3mMeHeHuii (OMOTHEHMI)

B paboueli mporpamme AUCIUTUTHHBI (MOTYIIS)

b1.B.09 «MHTerpanpHbIe yCTPOKUCTBA JIEKTPOHHBIX CPEICTBY
11.03.03 — KoHcTpynpoBaHHue ¥ TEXHOJIOTHS DJIEKTPOHHBIX cpeacTB HA 20 -20 y4yeOHBbIN rojg

Ne
n/n

OnemeHT (myHkT)P 111

IlepeueHb BHOCUMBIX
WU3MEHEHUH (JIONIOJTHEHMIH)

[Ipumeuanue

Obcyancoena u pekomenoo8ana Ha 3acedanuu Kageopul
JICKTPOHUKU ¥ MH(OPMAIIMOHHBIX TEXHOJIOTHIHA,

MPOTOKOI Ne

3aBenyrommii kageapoi

OT « »

2020 r.

/ P.II. Tewes /

MIOATIKCH pacudpoBKa MOAIUCH mara
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