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

HeasaMu ocBOeHUs] TUCHHUILIMHBI «/HTErpanpHbple YyCTPONCTBA DJIEKTPOHHBIX CPEICTBY» SIB-
JSIOTCS: MPUOOpETeHUe CTYJCHTaMU 3HAaHWK B OOJACTH MOHOJUTHBIX MHTErpayibHbeix cxem (MUC),
KOTOpBIE SABJISIOTCSI OCHOBOM COBPEMEHHBIX 3JIEKTPOHHBIX CHCTEM, 0OecrieueHre NOHUMaHUS CTyIEH-
TaMH CTPYKTYP MHTETPAJBHBIX YCTPOHCTB B UX MHOTOOOPA3HH MO BBIMOJIHAEMBIM (PYHKIUSAM, TEXHO-
JIOTUSIM U3TOTOBJICHUS U YPOBHIO CJIOKHOCTH.

3agayu AMCUMIJIMHBL:

- 03HAKOMJICHHE CTY/ICHTOB C MPEACTABICHUSIMHI 00 YPOBHE COBPEMEHHOM MHTETPATIbHOM 3JIEKTPOHU-
KH, €€ METO/axX, CPEJCTBAX, IPo0JIeMax U NMepPCIEeKTUBaX;

- 03HAKOMJICHHE CTYAECHTOB C OCHOBHBIMH MTPUHIIUIIAMU PAOOTHI aKTUBHBIX U TTACCUBHBIX

JJIEMEHTOB MHTEIPAJIbHBIX CXEM;

- U3y4eHHUe OOLINX MPUHIMIIOB pabOTHI IIM(PPOBHIX U AHATIOTOBBIX MHTETPATIBHBIX CXEM;

- IPUMEHATHh METOABI pacyeTa NapaMeTPOB U XapaKTEPUCTHUK, MOJCIINPOBAHUSA U

MPOEKTUPOBAHUS IPUOOPOB M YCTPOUCTB MHTETPATTLHON AIIEKTPOHHUKH.

N3ydenne TUCUMIUIMHBI HAIIPABJIEHO HAa MOJArOTOBKY CIIEUAIUCTOB, CIIOCOOHBIX PEIIaTh Ipo-
O71eMbl, BOSHUKAIOIIHME MTPU HKCIUTyaTallU U3IEIUN JIEKTPOHHON TEXHUKH C y4ETOM O0JIACTH, THIIOB
¥ 3a/1a4 Npo(heCCHOHAIBHON AEATENbHOCTH B COOTBETCTBUHM € MPO(ECCUOHANIBHBIMU CTaHAPTaMHU:

— 06.005 «CrienanycT Mo 3KCIUTyaTallMyd pajiio3JIeKTPOHHBIX CPEACTB (MH)KEHEP-3JIEKTPOHUK )Y,
YTBEPKACHHBIM IIPUKa30M MHUHHCTEPCTBA TpyJa M COLMaIbHOM 3ammThl Poccuiickon Dene-
paruu ot 31 uronst 2019 roga N 540n (3apeructpupoBan B Muntocte PO 28 asrycra 2019 ro-
na, peructpaiioHHsii N 55756).

— 40.058 «MHxeHep - TEXHOJIOT MO0 MPOU3BOJICTBY U3AECIUI MUKPOAJIEKTPOHUKNY, YTBEPKIACHHbBIN
nmpukasoM MuHucrepcrBa Tpyda M couuanbHOM 3amuTel Poccumiickoit ®Pepepauuu  OT
03.07.2019 r. Ne 4801 (3apeructpupoBan Munroctom Poccun 29.07.2019 r. Ne 55439).

2. Mecro pucuuminnsl B crpykrype OIIOII BO

Jucnunnuna «VHTErpanbHble yCTPOMCTBA 3JIEKTPOHHBIX CPEIACTB» BKIKOYEHA BAPUATHUBHYIO
gacTh O0s0ka b1.B.09 yueOGHOro miana nmoarotroBku 6akanaBpoB 1o Hampasienutro BO 11.03.03 Kon-
CTPYHMPOBAHHE U TEXHOJOTHUS AJIEKTPOHHBIX CPEACTB 1o mpodmio” KoHCTpynpoBaHuEe U TEXHOJIOTHS
3JIEKTPOHHBIX PAIUOIIEKTPOHHBIX CPEJCTB ".

[IpernonaBanre MUCUMIUIMHBL Oa3UpyeTcss Ha 3HAHUAX, MOJXYYEHHBIX NMPH W3YYEHUH JTUCIIMII-
nuH(Momynei): "Maremaruka", "®usuka (obmras)", "Xumus'".

OcBoenue y4eOHON TUCHUIUIMHBI (MOJIYJIsl) HHTEIPAJIbHBIE YCTPOUCTBA AJIEKTPOHHBIX CPEJICTB,
HEOOXOIUMO ISl BBINOJIHEHHS BBITYCKHON KBAaTM(HUKALMOHHON pabOThl M MPUOOpETEHUs 3HAHMH,
YMEHHUH U HaBBIKOB, KOTOPbIE TIO3BOJIAT 00YYAIOUIEMYCsl YaCTHYHO MPOJEMOHCTPUPOBATD CIIEIYIOIINE
00606meHHsie TpynoBbie hyHKIUU (OTD):

— DKemyaTauus paauodieKTPoHHON annapaTypsl (mpodeccuonanbhblii ctangapt 06.005

«CrnenuanucT mo 3KCIUlyaTallMd PaguodJIeKTPOHHBIX CPEICTB (MHXKEHEP-AJIEKTPOHHUK)», KO

B, ypoBens kBanupukanuu -5);

Pa3paboTka eIMHMYHBIX TEXHOJOTHYECKUX NMPOLECCOB M PEKOMEHAAUMI 110 YCTPAHEHUIO
U npeaynpexIeHHI0 Opaka B NPOM3BOJACTBE M3/1eJIMii MUKPO3JIEKTPOHUKH (IIPOpeCcCHOHATBLHBIN
cranaapt 40.058 «MHxkeHep - TEXHOJIOr IO NMPOU3BOJCTBY M3ACIHA MHUKPOIEKTPOHUKW», KOoI B,
ypOBEHb KBanuuKauu -6).

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS TUCIHIJIMHBI

[Tpouecc u3yuyeHUs! NUCUUIUIMHBI HAMIPaBJIeH HA (OPMUPOBAHUE DJIEMEHTOB CIIEIYIOMINX KOM-
neteHuui B coorserctBuu ¢ ®I'OC BO n OITOIT BO no naHHOMY HanpaBieHHIO OATOTOBKH:
npodeccuoHanbHbIX komnerenuuii (IIK):
v CriocoGeH NPOBOAUTH AHAJIM3 MPHYHH OPAKA MPH H3rOTOBJEHHH M3IeJIHI MHKPOIJIEKTPO-
HUKH U 1aBaTh PeKOMEHJAlMU N0 uX ycrpaHeHuo u npeaynpexienuio (IIK-3) (npodec-
cuoHasbHBIN cTaHAapT 40.058 MHxkeHep-TeXHOJIOT M0 MPOU3BOJICTBY U3JIETUH MHUKPOIIEKTPO-
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HUKH, TpyAoBas ¢pyHkuus B/01.6 - Ananu3 npuynH Opaka NpM M3roTOBJIECHMH W3eJHi
MHKPO3JEKTPOHMKHU U pa3padoTKa peKOMeHJAUMi 10 UX YCTPAHEHHI0 U Ipeaylpesx/e-
HUIO).

KO}I N HAMMCHOBAHME HHAMKATOPA TOCTHKCHUA KOMIICTCHIIUN

v/ TIK-3.1. BhISBJISIET TEXHOIOIHYECKHE (PAKTOPEI BLI3HIBAOIIUE MOIPEIIHOCTH U3TOTOBICHUS H3-
JIeIUI MUKPODJIEKTPOHUKH.

v/ TIK-3.2. JTaeT npeuioKeHus o TMKBUAALMK Opaka B IPOU3BOICTBE U3IENUi
MUKPOAJIEKTPOHHU- KH.

v/ TIK-3.3. [Ipeasaraer BHECEHUE U3MEHEHUI B TEXIIPOLIECC.

B pe3ynbpTaTe 0CBOCHHS AMCIMIUIUHBI CTYICHT JOJKEH:

3HaTh:

— - OCHOBHBIE BU/Ibl HHTETPAJIBHBIX YCTPOMCTB PaMOIIEKTPOHUKY;

— - ocHOBHBbIE XapakrepucTuku MUC ¢ yueToM cXeMOTEXHUYECKHUX PEIICHUI U IPUMEHSIEMON
TEXHOJIOTUH;

— - IEPCIIEKTUBHOCTH OTNENbHBIX Ki1accoB MUC i npuMeHeHHsI B COBPEMEHHBIX JJIEKTPOHHBIX
CUCTEMAX.

Ymern:

— - IPUMEHATH I0JIly4ECHHbIE 3HAHMS IIPU PELICHUH 334 [IPOSKTUPOBAHUS PaJUOdIIEKTPOHHBIX
CPEICTB:

— - BeIOMpaTh onTuManbHbie MUC npu npoeKTHpOBAaHUM JIEKTPOHHBIX CUCTEM;

— - OTpEeeNATh He0OXOJUMbIE CPEJICTBA OOECIIeUeHUsI HAJC)KHOCTH IEKTPOHHBIX CUCTEM C yde-

TOM ocobeHHocTel napamerpoB MUC, BXOASIIUX B CHCTEMY;
- YUUTBIBaTh Gpusndeckyio crpyktypy MUC u Tun npumeHsieMoi TEXHOJIOTHH NTPH OpraHu3aliu
IIPOU3BOCTBA PAJAUOIIEKTPOHHBIX CPEICTB;

— - IPOBOAMTDH aHAJIMN3 IKCIUTyaTallUH FIEKTPOHHBIX CUCTEM C MO3UINU (PYHKIHOHUPOBAHUS
MUC, HaxoagIuXCs B COCTaBE CUCTEM.

Baanersn:

— - METOJIaMU pacyeTa OTAeIbHBIX Y3108 MUC;

— - METO/IaMU OLIEHKH OJIOK-CXeM 3JIeKTPOHHBIX MOACUCTEM ¢ o3unuu Beioopa MUC nis pere-
HUS QYHKIMOHAIBHBIX 33/a4;

— - OCHOBaMH IIPOTHO3UPOBAHUs PAa3BUTHUSA TEXHUYECKOIO YPOBHS HHTEIPAIIBHBIX YCTPOUCTB B
MHOTI0()aKTOPHOM IIPOCTPAHCTBE.

4. Conep:kaHue M CTPYKTYpPa JMCIHHILIHHBI
Copep:xanue pa3/iesioB JIHCHHUIIIHHBI

B tabnuue 1 npuBoaUTCS ONKCaHUE COAEPKAHUS IUCUUIUIMHBI, CTPYKTYPHPOBAHHOE IO pa3-
JieniaM, ¢ yKa3aHHeM 10 KaXJI0My pazzieny (hopMbl TEKYILIETo KOHTPOJIS: 3aliuTa J1abopaTopHOit pado-
oI (JIP), komnokBuym (K), Tectuposanue (T).

Tabmuma 1. Cooeporcanue pazoenog oucyuniunsl

Kon ®opma
- KOHTPOJIU- | TeKylle-
auMeHOBaHHUe .
e Conep:xanue pazaesa pyeMou ro KOH-
2 pasnenaa KOMIIETEH- | TPOJIst
M (UM ee
YaCTH)
1 Beenenue.
. HNuTerpupoBanne 31€KTPOHHBIX KOMIIOHEHTOB B CO-

CTaB 3IEKTPOHHBIX 6I0KOB M popmupoBanue, Takum|  11K-3 T, K,
00pa3oM, HHTETPAIBHBIX YCTPOMCTB KAK OCHOBHOE
5




TEXHUYECKOE HAIPaBJICHUE COBEPIICHCTBOBAHMS pa-
JIUO3JIEKTPOHHBIX  CPENICTB, YCTPOMCTB BBIYUCIH-
TETbHON TEXHUKH, CHCTEM CBSI3M U JPYTHUX DJIEK-
TPOHHBIX CHUCTEM, B TOM YHCJE€ BOCHHOTO Ha3Haye-
Hus. MonosnutHbie uHTerpanbubie cxembl (MUC) kak
OCHOBA MHTETPAILHBIX AJIEKTPOHHBIX YCTPOUCTB..

I13

OcHOBHBIE CTPYK-
Typbl HHTETpalb-
HBIX YCTPOWCTB

OrmpenenieHne WHTETPAIbHBIX YCTPOHCTB pa-
TUO03JIEKTPOHUKH; OCHOBHBIE CTPYKTYpbl MHOJIYIpPO-
BoAHUKOBBIX uHTerpanbHeix cxeM (MC); CoctaB
anemenTHoM 6a3pl MUC; CreneHnp MHTErpaluu die-
menToB MUC.

PazHooOpa3ue CTpyKTyp HOIYIPOBOJIHUKOBBIX
MHTETPAIBHBIX CXEM, TPHUHIUIBI KiIacCHu(DUKAUU
UHTETPAJIBHBIX yCTpOMCTB. [loHATHE «cTeneHb MHTE-
rpauuu nemenToB MU Cy» kak Kputepuil ypoBHs HO-
BHU3HBI HHTETPAIILHOTO YCTPONCTBA.

I1K-3

T’ K)
JIp

Crpykrypsr MUC
10 TUITY TEXHOJIO-
MM ¥ MaTepuaiy
MOJITIOKKU

CrpykTypbl OUIONspHBIX HHTErpaibHbIX cxeM (MC);
Crpyxkrypsl UC Ha noneBbix Tpansucropax; Kom-
wiementapusie MOIT crpykrypsl (KMOII) B cocTase
NC; O6venunennsie ounomnsipasie 1 KMOIT ctpyk-
Typsl (BUKMOII); UC na apcenune ramnus. OCHOB-
Hble kiaccel MUC o Tuiy ucnonb3yeMoil TEXHOIIO0-
MU TIPU UX U3TOTOBJICHUU: TEXHOIOI s OUITONIPHBIX
TPaH3UCTOPOB U TEXHOJIOTHS MOJIEBBIX TPAH3UCTO-
poB. PazHoBuiHOCTH 3THX TexHOoNoruit: KMOII
ctpykTypsl © BUKMOII ctpykrypsl. PaznooOpasue
UCMOJIb3YEMbIX MaTEePUAIOB MOAJIOKKHU (KPEMHHIH,
Mmatepuaisl rpynnsl AIIIBV, komno3unnonssie
CTpYKTyphbI Tuna kpemuuii Ha candupe (KHC) u apy-
THe).

I1K-3

T, K,
JIP

Crpykrypst MUC
1o pyHK1HO-
HaJIbHOMY U CX€-
MOTEXHHUYECKOMY
IIpU3HAKaM

[Mudpossie nornueckue MUC; Ananorossie MUC un
npeoOpaszoBarenu. Muoroobpasue crpykryp MUC
10 (pyHKIIMOHAJILHOMY M CXEMOTEXHHUYECKOMY HpH-
3HakaM. /[Ba kpynHeimux kinacca MUC — mudpobie
U aHaJloroBble ycTpoiicTtBa. Mcnonb3zoBanue mudpo-
Bbix MUC npu nudpoBoit 00paboTke OaHHBIX H,
IpeX/ie BCero, B KOMIbIOTEpaxX U JPYTUX HUPPOBBIX
ycrporictBax. HMcmons3oBanune ananoropeix MUC
OpU  TOCTPOEHUM  YCHUJIMTENbHBIX, npuemMo-
NepelaloluX yCTPOMCTB, a TaKXKe B YCTpoMcTBax
npeoOpa30BaHuUs CUTHAJIOB.

I1K-3

T, K,
JIP

bosnbme uaTe-
rPaJIbHBIE CXEMBI
(BHC)

MHuUKpOIPOLIECCOPHBIE CUCTEMBI: MUKPOITPOLIECCOPHI;
MUKPOKOHTPOJIJIEPHI; OAHOKPHUCTAIbHBIE MUKPOOBM.
Bosbiiie mMHTErpajgbHbIE CXEMbl KaK COBPEMEHHBIC
OJIHOKpPUCTAJIbHBIE YCTPOWCTBA, OIpPEACNAIONINE B
3HAYUTEIBHON CTENEHU TEXHUYECKHUI YPOBEHB SJIEK-
TPOHHBIX CHUCTEM, HAXOIALINXCSA KaK B pazpaboTKax,
TaK U B SKCIUTyaTalllH.

[1K-3

TK,
JIP




MHUKpOTIpOIIECCOPHBIE CHCTEMBI (COOCTBEHHO MUK-
pOIIpOLIECCOPBI,  MPOLECCOPHO  OPUEHTUPOBAHHBIE
MHKPOKOHTPOJIJIEPBI W OAHOKPHUCTAIBHBIE MHUKPO-
OBM) kak OCHOBa MOCTPOEHUS BCEX YCTPOICTB BbI-
YUCJIMUTEIBHON TEXHUKHU.

[TonynpoBoaHu-
KOBBIE 3aIIOMHU-
HAaILIUe yCTPOU-
CTBa

Henenue 3Y no cnocody AocTyna K AaHHBIM; Bumsl
3V; Baxueiimme napamerpsl 3Y; DHeproHe3aBUCH-
MBbI€ 2JIEMEHTHI NaMATH. [1oIynpoBOIHHUKOBBIE 3a110-
MHHAIOIIME YCTPOMCTBA KaK KJIACC MHTErPAIBHBIX
cXeM, 3aHMMaroImXx ocodoe Mecto B uepapxuu bHUC.
IlocTosiHHOE COBEpPLIEHCTBOBAHHE CXEMOTEXHHMYE-
CKUX pELICHUH s4yeeK NaMsATH, yBeJIuueHue HHQOp-
MalMOHHON eMKocTH 3Y Tpu YHUBEPCAIBbHOCTU
IIPUMEHEHNS 3allOMUHAIONINX yCTpoicTB. Heunsmen-
HOE COOTBETCTBHME JIAHHOI'O KJIACCA IEPMAHEHTHOMY
MOBBIICHUIO TEXHUYECKOTO YPOBHS U3JEIUM MUKPO-
JJIEKTPOHUKHU.

I1K-3

T, K,
JIP

bazoBbie maTpuu-
HbIE KpUCTAJLJIBI
(BMK)

bazoBeie u (yHKIMOHANBHBIE sueiiky; Kanambr Tpac-
cupoBkn B BMK; OcnoBublie mnapamerpel BMK.
Obecnevenne (QPyHKITMOHATIBHOW THOKOCTU TPOEKTH-
pyeMoro o0beKTa MpHU COXPAHEHUM MHHHMMAJbHBIX
IIPOU3BOJCTBEHHBIX 3aTpaT HA W3TOTOBIICHHE pa3-
JUYHBIX MO peanusyemoil (pyHkuuu ycrporicts. Hc-
IIOJIb30BAHNE II0JY3aKa3HbIX MHTETPAIBHBIX CXEM,
OCHOBHBIM IPEJICTABUTENIEM KOTOPBIX SBIJIAIOTCA Oa-
30Bbl€ MaTpUYHbIE KPUCTAJUIBI, B KAauecCTBE OINTHU-
MaJIbHOI'O PELIEHUS.

[1K-3

T, K,
JIP

Caepx0ombime
MHTErpalbHbIE
cxembl (CBUC)

Crpykrypbl cBepxOonbmux MC Ha moaynpoBOAHH-
kax rpynnel AIIIBV. IIporpamMupyemsie normde-
ckue matpuusl (IIJIM); IIporpammupyemsie moJib30-
BaresneM BeHTWwibHble MaTpuibl ([TTIBM); Texuomo-
ruueckue Meronbl  nporpammupoBanus  WCIIC.
CnoXKHOCTb TPOEKTUPOBAHMS CBEPXOONBIINX HHTE-
rpajbHBIX CX€M, OOYCIIOBJIEHHAsi BBICOKMM YHCIOM
AJIEMEHTOB Ha KpUCTAJIE (COTHH THICSY U MUILIHO-
Hbl). TexHoNorus Co3JaHus HHTETPAIBbHBIX CXEM C
MIPOrpaMMUpPYEMOM T0JIb30BATENEM CTPYKTYpPOHl Kak
CIOCO0 CHWKEHHUSI OCTPOTHl JTAaHHOH MPOOJIEMBI.
[IpuMeHeHrne NpOrpaMMHUPYEMBIX JIOTHYECKUX Mat-
pHII, BEHTHJIHHBIX MaTPUI] pa3IMYHON KOH(DUTYpanuu
B COYETAHHUU C TEXHOJOTHel (hopMHUpOBaHMS BapHa-
OEeJIbHBIX MEXCOSIMHEHUNM »JIEeMEHTOB. PaznencHue
npotiecca nmpousBoAcTBa «3arotoBok» CBUC u ero
CTPYKTYPHOI'O MCIIOJHEHUS B COOTBETCTBUU C 3a/1aH-
HBIM aJITOPUTMOM peanu3aiu QyHKINH.

[1K-3

T, K,
JIP

DJIEMEHTLI HHTE-
rpajibHON ONTUKHU

HpI/IHI_[I/IHLI HHTCFp&J’IBHOﬁ ontuku. OCHOBHBEIE KOM-
MOHCHTBI HHTCTIPAJIBbHOONTUYCCKHUX CXCM. MI/IKPO-
BOJIHOBOHBIC CTPYKTYPbI HAa IACCUBHBIX U AKTUBHBIX

I1K-3

T, KJ
JIP

7







MOJJIOKKAx. PacmpeneneHHas oONTHYEeCKas CBS3b.
WHTerpanbHO-ONTHYECKHE MOAYJIATOPHI, TMEPEKITo-
garenu, QuIbTphl, aerekropbl. CrocoObl BBOAA W
BbIBOJAa W3NMyueHUs. DoKycupyromue KOMIOHEHTHI
MHTErpajibHOM onTuku. PasserBurenu. MHTerpans-
HBIE ONTOAJIEKTPOHHBIE CXEMBI.
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OneMeHTHl PyHK-
IAOHAJILHON WMH-
TErpaJIbHOM JJIEK-
TPOHUKHU

. MarautHbie 3QPEeKThl B TOHKMX MarHUTHBIX IJICH-
Kax. LlunnHapuyeckne MarHuTHBIE JTOMEHBI. YIIpaB-
nenue awxkenuem I[IM/JI. IlpuHuumnel nmocrtpoeHus
3allOMUHAIONIMX U JIOTUYECKUX 31eMeHTOB Ha [{M/I.
DneMeHTbl KpUOdJIeKTpoHUKH. [IpakTnueckas 3Ha-
YUMOCTb SIBJIEHUSI CBEPXIIPOBOIAUMOCTH. TyHHENbHbIE
addektsr Jxo3edcoHa: MPUHIMI JIEHCTBUS, OCHOB-
HbIE CBOWCTBA, MpuMeHeHne. OCHOBBI aKyCTO3JIEKPO-
Hukd. [Ibe3ornmekrpudeckuii 3gdexr. OObeM-HbIC U
MMOBEPXHOCTHBIE aKyCTHYecKue BOJIHBL [Ibe3ope3o-
HAaTOpbl. YCTPONCTBA HA ITOBEPXHOCTHBIX aKyCTHYE-
CKHUX BOJIHaX: NPHUHIMN ACHCTBUS, OCHOBHBIE CBOM-
CTBa, IPUMEHEHHUE.

I1K-3 T, K,

JIP

CTpyKTypa M CUHNIHHbI

Tabmuma 2. Obwas mpyooemkocms oucyuniunsl cocmasisiem 8 3auemmuvix eounuy (288 uacos)

TpynoémkocTsb, yacol
Bup pa6otsl
7 8
Bcero
cemMecTp cemMecTp

OO6masi Tpy10eMKoOCTh (B Yacax) 144 144 288

KonrakTHas padora (B yacax): 56 66 122

Jlextmm (JI) 28 22 50

JlabopaTtopubie pabots (JIP) 44 44

[Tpaktuueckue 3austus (I1P) 28 28

CamocrositeibHas padora (B 4a- 79 51 130

cax), B TOM 4HCJie 1 KOHTAKTHAs:

CamocrosiTebHOE U3yUEeHUE Pa3- 79 51 30

JIEJIOB

IHoaroroBka u MpoxoxaeHue Mpo- 9 27 36

MEKYTOYHOM aTTecTalluu

Buja npoMexyTouHOl aTTeCTANNHU 3auver JK3aMeH

JleKUMOHHBbIE 3AHATHS
Tabmuua 3. Ilepeuenv n1exyuoHHbIX 3aHAMULL
Kon
Ne KOHTPOJIU-
n/ Tema pyeMoii Komrie-
1| TEHIUH (U ee
YaCTH)

1|2




7 cemecTp
1 WuTterpanbhblie cxembl (MC) kak 0CHOBa MHTErPaJIbHBIX 3JIEKTPOHHBIX YCT- TK-3
pOMCTB.
o I1K-3
2 | Cocras snemenTHoi 6a3el UC. Crenenp nunterpanuu snementoB MUC.
[1K-3
3 | Ctpykrypbl OunonsipHsix uHTErpaibHbIX cxeM (MC)
[1K-3
4 | Crpykrypsl UC Ha 10n€BBIX TPaH3UCTOPAX.
5 | Hudpossie noruyeckue UC IIK-3
6 MUuKponpouneccopHbple CUCTEMBI: MHKPOIPOLECCOPBI;  MUKPOKOHTPOJUIEPHI; [1K-3
OJTHOKpHCTaIbHbIE MUKpO DOBM
7 | IlonynpoBOJHUKOBBIE 3aIIOMUHAIOIIUE YCTPOMCTBA IIK-3
8 cemecTp
11 | ba3oBble MaTpUUHbIE KPUCTAILIIBI IIK-3
I1K-3
12 | Crpykrypsl cBepx6onpmux UC Ha momynpoBoanukax rpymmsl AIIIBV.
I1K-3
13 | [Iporpammupyemsie soruueckue matpuiibl (I1JIM)
14 [TpuHIIMTIBI HHTErpAILHON ONTUKU. OCHOBHBIE KOMIIOHEHTHI HHTETPAJIbHO- I1K-3
ONTUYECKUX CXEM.
15 HHTerpanbHO-ONTHYECKHE MOLYJIATOPBI, IEPEKITI0YaTeNH, (QUIbTPHI, JETEK- [1K-3
TOPBI.
[1K-3
16 | HTerpanbHble ONTOANEKTPOHHBIE CXEMBI.
[1K-3
17 | IIprHOHKIIBI TOCTPOEHUS 3aIIOMHUHAIOIINX U JOTUYECKUX ieMeHTOB Ha LIM/I.
I1K-3
18 | HTerpanbHble 3J1€MEHThI KPUOAIEKTPOHUKH.
IpakTnueckne (CemuHapckue) 3aHATHS
Tabmuua 4a. Ilepeuenv npaxmuyueckux 3ansamuii(7cecmecmp)
Ne HaumeHnoBanue nmpakTuuecKux 3aHATHI Kon
n/m
KOHTPOJIN-
pyemoii
KOMIIeTEeH-
U (UJIm ee
4acTH)
1 | U3ydyeHue TOMoNOruueckux 4epTeskeil MOHOIMTHBIX HHTETPAJIbHBIX CXEM [1K-3
2 | U3yuyenue cTpyKTypbl 1 pyHKIHOHAIBHBIX ocobeHHocTeit BUC [1K-3
3 | U3ydenue cTpykTyphl 1 QpyHKIHOHAIBHBIX Bo3MoxkHOCTeH CBUC. [1K-3
4 | HudpoBble HHTETPATBHBIE CXEMBI I1K-3
5 | AHaoroBBI€ HHTETPAJILHBIE CXEMBI I1K-3
6 | DiIeMEeHThI KPUOAJIEKTPOHUKHI I1K-3
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7 | DneMeHTBl ONTOAJIEKTPOHUKHU I1K-3
JlabopaTopHble padoThI
Tabmuma 46. Ilepeuenv nabopamoprvix pabom(8 cemecmp)
No HaumenoBanue nabopatopHbIx paboT Kon
/I
KOHTPOJIN-
pyemMoii
KOMIIeTeH-
UM (WU ee
YacTH)
1 MopenupoBaHue mpoiecca TePMUYECKOr0 OKUCIeHUs: MOHOKpucTamnye- | [1K-3
CKOT'0 KPEMHHS B CYyXOM KHCIIOPOJIE M TTapax BOJIBI.
2 Pacuer TexHomornueckux pexxuMoB 1-0it u 2-oit cranuu qudPy3um npu- I1K-3
MECH B KDEMHHH.
3 PacyeT TeXHOJIOTMYECKUX PEKUMOB MTPOIIECCA NOHHOW UMIUIAHTAIIH. [1K-3
4 MopenupoBaHue TEXHOJIOTUYECKOTO MPoIlecca HOHHO-TYYEBOI0 TpaBJie- [1K-3
HUS TUIEHOK
5 | IosyyeHue mNOpUCTOro KPEMHHS METOJOM AJIEKTpoXuMuUyeckoro tpasie- | [1K-3
HUS
6 | BakyyMHO-TEpMHUYECKOE OCAXKICHHE TOHKUX IJICHOK MeTasia I1K-3
7 | OcaxxaeHue TOHKUX MIEHOK MeTalljla METOJIOM MarHeTPOHHOTO OCaX/Ie- TIK-3
HUS
8 | UccnenoBanue mporecca CyOMHUKPOHHON KOHTAKTHOU (poTosmmrorpadumn I1K-3
9 | MoaenupoBaHue Mpolecca MarHeTPOHHOTO HAMBIICHUS! METAUIMUECKUX [1K-3
TJICHOK
CamocTosiTe/IbHOE M3YyYeHHEe Pa3/iesI0B M CHUILIHHBI
Tabmuna 5. Camocmosamenvroe uzyuenue pazoenos OUCYUniuHbl
Kon
KOHTPOJIN-
No pyemoii
Bomnpocsl, BBIHOCUMBIE HA CAMOCTOSITENIbHOE U3yUEHUE
/T KOMIIeTEeH-
U (MU ee
4acTH)
1 Hbesope30HalTopH. VYerpoiictBa Ha MOBEPXHOCTHBIX aKyCTHYECKHMX BOJHAX: [K-3
MIPUHITUTT JICHCTBHUS, OCHOBHBIE CBOMCTBA, IPUMEHEHHE.
[IpuMmeHeHne MPOrpaMMHUPYEMBIX JTOTHUECKUX MaT-pull, BeHTWIbHBIX MaTpul] | [1K-3
Pa3IMyYHON KOHPUTypaluu B COYETAHUU C TEXHOJIOTHEN (hOpMUPOBaHUS Ba-
2 | puabenbHBIX MEKCOCTMHEHHH 3TIeMeHTOB. Paznenenue mporecca mpou3BoI-
ctBa «3arotoBok» CBUC u ero cTpyKTypHOT0 UCIIOJIHEHUS B COOTBETCTBHUU C
3aJJaHHBIM aJTOPUTMOM peann3aluy QyHKINH.
Hanexuocts anmementoB UMC B niennom. Ucnibitanust Ha HagexkHOCTh. [Tyt T1IK-3
3 MOBBIIICHUs KauecTBa U HajexHoctu UMC.
KOHCTpYKTHBHO-TEXHOJIOTHYECKIE OCOOCHHOCTH TOJICTOIIICHOYHBIX HHTE- [1K-3
4 | TPAJIBHBIX MHKPOCXEM. TexHoJI0rUsa U3rOTOBICHHS PUCYHKA TOJICTOILIEHOY-
HBIX UHTETPAIbHBIX MUKPOCXEM U BXKUTAHUS MACT B MPOU3BOJCTBE TOJICTO-
IJICHOYHBIX MHTErPATbHBIX MUKPOCXEM.
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KypcoBas paGora

KypcoBas paboTa He IpefycCMOTpeHa IporpaMMOoii.

5. OneHo4YHbIe MaTepHabl AJIs1 TEKYLIero H py0e;KkHOro KOHTPOJISI YCIIeBaeMOCTH
U MPOMEKYTOUHOI aTTecTaluuu

OneHouyHble MaTepuasbl Ui TEKYIIEro, pyOeKHOro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOY-
HOMW aTTecTaly CTYACHTOB IO JUCLUIUIMHE ONPEACISIOTCS Y4eOHbIM IJIaHOM 00pa30BaTebHON Mpo-
rpaMMbl U JEHCTBYIOIIUM TOJOKEHHUEM O OallIbHO-PEUTHHTOBOM CHCTEME aTTeCTallud CTYIEHTOB
oOyyaromuxcs IO MporpaMmaM Beiciiero oOpaszoBanus KabapaumHo-bankapckoro yHuBepcuTeTa
(ITpukaz Ne 159/0 ot 31 aBrycra 20171.). [Ipu arrectanimu oOydaronuxcsi OIEHUBAETCS KauyeCcTBO pa-
00THI Ha 3aHATHUAX (YMEHHE BECTH TUCKYCCHIO, CIIOCOOHOCTH YETKO (HOpMYyTUpOBATH CBOM MBICIIN),
YpOBEHb MOJTOTOBKU K CAMOCTOSITEJIBHOM JEATEIbHOCTH, KAUeCTBO BBIMOJIHEHUS 3a/1aHuil (KypCcoBOi
paboThI, 1abOpaTOPHBIX PA0OT U 11p.). Tekyumii 1 pyOex HbII KOHTPOJIb yCIIEBAEMOCTH CTYACHTOB IO
JTUCIUTIINHE TTPOBOJIUTHCS TIO TPEM KOHTPOJIBHBIM TOYKaM. B konie 1/3 cemectpa 1-s1 KOHTpoOJIbHAS
TOYKa, BTOpasi KOHTPOJIbHAsS TOUKa- KOHeIl 2/3 ceMecTpa, a TPeThsl KOHTPOJIbHAS TOUKA MOCIIEIHUE JIBE
Henenu cemectpa. PacnpeneneHue OamioB B paMkax OajUIbHO-pEHTHHTOBOM CHCTEMBI aTTeCTAlUU
CTYZICHTOB NPUBEICHO HIKE:

Tabmuia 6. Pacnpedenenue 6annoe mexyujeco u pyoeircHo2o KOHmpoJis

Ne Oomast 1-11 TOuKa 2-51 TOYKA 3 Touka
cymMMa
1. | Texkymmii KOHTPOJIb
IOCEIICHHUE 3aHSATHI 10 Gan- 3 3 4
JIOB Oana Oaia Oaia
BBIIIOJIHEHHE U 3aIuTa J1aho- 21 7 7 7
paTOpHBIX paboT 6an 6aJIoB 6ayIoB 0aoB
2. | Py6exHbIii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aIoB 0asoB 0annoB
KOJUIOKBUYM 24 8 8 8
Oamna 0ajioB 0aioB OamnoB
Hroro 70 23 23 24
0aj10B o0ana oanaa o0anja
KossiokBuym

B cemectpe npoBoasTcs 3 KOJUIOKBHyMa, KaKIbI U3 KOTOPBIX OLIEHMBAaeTcs B npenenax ot 0
1o 8 GamnoB. Takum 00pa3oM, MAKCHUMaIbHOE KOJUYECTBO OAyIOB, KOTOPBIE MOXKET HMOJIYYHUTh CTY-
JIEHT MPY YCIOBHMH yCIEIIHON CJa4uM TPEX KOJJIOKBUYMOB paBHO 24.

Ha xoyiokBHymMax KOHTPOJHMpYETCsl (OPMHPOBAHUE AIIEMEHTOB NPOQecCHOHATbHON KoMIle-
teHunu [1K-3. Huwxke npuBeneH nepeyeHb NpUMEPHBIX BOIIPOCOB U 3aJaHUI, BBIHOCUMBIX Ha KOJIJIOK-
BUYMBI:

7 cemecTp

1-Konokeuym:

1. Yro Takoe TexHonorus?

2. Ha3zoBure omnpeneneHre COBPEMEHHOTO CleanucTa?

3. Uto BKJIIOYAET B ce0sl TEPMUH BBICOKHE TEXHOJIOTHH?

4. Yto BKITIOYAET B C€0S TEXHOJIOTHUS PAJAMOIIEKTPOHHON aImapaTypbl
POA?
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5. HazoBuTE OCHOBHBIE 2JIEMEHTHI B Pa3BUTUU IIEPBOI0 ATAIA PaJNO3JIEKTPOHHON anmnapaTypsl?

6. Ha3oBuTE OCHOBHBIE 3JIEMEHTHI B Pa3BUTUN BTOPOI'O 3Tala pajno3yek-

TPOHHOM amnmnaparypbl?

7. UeM XapakTepHu3yeTcsi €qUHUYHOE POU3BOJICTBO?

8. UeM xapakTepu3yeTcs MacCOBOE MPOU3BOICTBO?

9.YeMm xapakTepu3yeTcs CepuiiHOE IPOU3BOACTBO?

10. IIpuBenuTe cxeMmy pacueTa JUIMTEIbHOCTH TEXHOJIOTUYECKOTO U TPOU3BOICTBEHHOTO

LIMKJIA. T10CJIE0BATEIbHOTO BU1a ABM)KEHHUS IIPEIMETOB TPYAa.

11. IlpuBenuTe cxeMmy pacueTa JUIMTEIILHOCTH TEXHOJIOTMYECKOTO M TPOU3BOICTBEHHOIO IIUKJIA Ta-
paJIIENIBHOTO U MMApAJIJIENIbHO- IT0CJIEI0BATEILHOTO BU1A ABM)KEHUS [IPEIMETOB TPYAa.

12. I[IpuBeauTe TEXHOJIOTUYECKYIO CXeMY COOpKHU («BEEpHOW» U ¢ 6a30BOM JIETAIBIO)
PaZiMOdJIEKTPOHHOTO YCTPONCTBA.

13. IIpuBeaute npumepsl coctaBiienuss MK.

14. Kak onpeznensercs KodpPpHUIHUEHT TEXHOTOTHYHOCTH JIEKTPOHHOTO y37a

15. IIpuBeauTe cxemy pacdyeTa HOpMUPOBaHUS TpyaoeMKoi oneparuu TIT cOopku 1 MOHTa)xa mevar-
HOTO y371a.

2-KOJLIOKBUYM.:

. Uro BKIIIOYaeT B ce0s1 MPOU3BOJCTBEHHBIN mporiecc?

. UTo Takoe TeXHOJIOTrnYeCcKui npouecc?

. Jaiite onpeseneHue onepanuy U TEXHOJIOIMH onepaunu’?

. UTo Takoe TeXHOJIOTUYECKUI nepexon’?

. Uto pa3pabareiBaeTCs MPU NMPOESKTUPOBAHUU HOBBIX TEXHOJOTHYECKUX MPOIECCOB?
. UTo mpoucxouT Ha MEePBOM 3Tare U3rOTOBJIEHUS NIEYaTHBIX 1aT?

. Kak co3naercs anexkTponpoBosaimii ciaon?

. Kak nmpoucxoaut nporecc Hanecenus goropesucra’?

. Uro Takoe mporuecc TpaBiIeHHs U KaK OH OCYIIECTBISETCS?

10. KakoBbI ocTonHCTBa MH(PAKPACHON CYIIKH?

Uro npeacrassitor codoi OIIT u MIITT?

11. Inst uero Ha noBepxHOCTH [1I1 HaHOCAT 3alIUTHBIE TOKPBITUSA?

12. Jlyist yero uCronb3yoTes IJIaThl Ha (PTOPOIIIaCTOBOM OCHOBAaHUU?

13. Kakue npenMy1iecTBa Me4aTHbIX IU1aT HA CTEKJIOIUIACTUKOBOM OCHOBAaHUU?
14. I'ne ucnonszyrorcsa OIIIL, AT u MIIIT?

15. Kak n3roraBimBaroT KEpaMU4eCKHUE I1€YaTHbIE T1AThI?

O 00 1 N DN K~ WM —

3-KOJIOKBUYM:

1. laitTe onpenesieHus Mpouecca SMUTAKCHH.

2.IlepeuncauTe KpUTEPHUH MPOIECCa AMUTAKCUATILHOTO HapalluBaHUS

3. Bujbl sniuTakcuanbHOrO HapalIMBaHUS.

4. B yeM 3aKJIF0YaeTCs MPOIECC KUAKOCTHON SIMUTAKCUM?

5. UTO MOHUMAIOT MO/ CTAIIMOHAPHBIM M HECTAIIMOHAPHBIM METOJIAMHU KUJIKOCTHOM AMUTaKCUn?
6. Uto mipecTaBisieT co00M peakTop IS KUIAKOCTHOM snuTakcuu? Kakora

ero QyHKIIHS B IPOIIECCE SMUTAKCUU?

7. KakoBbl KpuTepun BIOOpa MaTepraia JOJO0UKH?

8. Kak cooTHOCSTCS MeX Ty co00# KprcTamuiorpaduieckue OpUESHTAIIMN TIOJIOKKH U SMMUTAKCUATHHO-
ro cios?

9. UTto moHUMAIOT MO “TOMO3MUTAKCUEN U “TeTepornuTaKcuein”?

10. Hdaiite onpenenenne nuddy3noHHOro mporecca.

11. V310UTE OCHOBBI TepMUYECKON Tuddy3unu.

12. CymHOCTh Ipoliecca HOHHOTO BHEIPCHHUS. .
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13. OOmue moHATUS O TUTOrpadUISCKOM MpoIiecce.
14. ®oTope3nucThl, TpeOOBAHUS K HUIM U OCHOBHBIE (DOTOXUMUYECKHE PEAKITUH.
15. OcHOBHEBIE oniepanuu HOTOIUTOrpadhUIECKOro mporecca.
10. [ToasoKKHU 1Sl HHTETPAJIbHBIX MUKPOCXEM.
11. O6mue TpeboBaHUs K MOTOKKAM HHTETPATBHBIM MUKPOCXEM.
12. MeToapl HOArOTOBKM Momioxkek aiaa UMC.
13. TlaccuBHBIC TTOAJIOKKHU TSI THOPUIHBIX HHTETPATBHBIX MUKPOCXEM.
14. MHOrOCIOMHBIE HOAT0KKH.
15. OcHOBHBIE METO/IbI M alllapaThl sl OCAKACHUS TOHKUX TUIEHOK.
8 cemecTp

koanoxeuym (Pazoen 1,2):

1. Posib MUKpPO3JIEKTPOHUKH B TEXHHUKE, B TOM YHCJIE MPOMBIIIIEHHON IEKTPOHUKE, BBIYUCIUTEIBHON
TEXHHUKE U PaJHODIIEKTPOHHUKE.

Tepmunosiorus u kaccuukanus U3Aeauil B MUKPO3JIEKTPOHUKE.
OcHOBHBIE HANPaBJICHNS PA3BUTH MUKPOJJIEKTPOHHON TEXHOJIOTUH.
TexHomornyeckue orpaHNnYeH!sl Ha yMEHbBILIEHUE Pa3MEPOB 3JIEMEHTOB HHTETPAIBHBIX MUKPOCXEM.
[IpuHIIMTT HHTETpALIUH.

[TonsTus: unrerpansHas mukpocxema (MMC), anement u komnonent UMC.

Knaccudukanus UMC 1o KOHCTPYKTHBHO-TEXHOJIOTHYECKOMY U (DYHKITHOHAJILHOMY TIPU3HAKaM.
[TonmynpoBoiHUKOBBIE M THOpUIHBIE, M pOBBIe U aHanorossie UMC.

9. OcHoBnbie mapameTpsl UMC.

10.  OcHoBbI I1aHapHON TeXHONOIMH. CyIIHOCTH TPYNIIOBOTO METOAA.

11. Ba3oBsie nporecchl MUKPOIIEKTPOHUKH: SITUTAKCHS.

12.  ba3oBble IpoLECCHl MUKPOIJIEKTPOHUKHU: OKUCIIEHHUE.

13. bazoBble porecchl MUKPOAICKTPOHUKH: JTUTOTpadusl.

14. ba3oBble MPOLIECCH MUKPODJIEKTPOHUKH: TepMudeckas auddysus npumecei.

15.  bBa3oBble npouecchl MUKPOAIEKTPOHUKHU: NOHHASI UMILTAHTALIHS.

16. ba3oBble NpoLECCHl MUKPORJIEKTPOHUKHU: ITPOLECChl (POPMUPOBAHUS MACKUPYIOLIUX U JUAJIEK-
TPUYECKUX TOKPBITU.

17. ba3oBble IpOLECCH] MUKPOIJIEKTPOHUKU: JIyYEBBIE U IUIa3MEHHBIE TIPOLIECCHI.

18.  ba3zoBble nponecchl MUKPOIIEKTPOHUKU: TEPMUUYECKOE U MArHETPOHHOE HAHECEHNE TOHKHUX
IUICHOK.

19. Texnonorus usrorosnaenus noyioxex MMC.

e A T

2-xonnokeuym (Pazoen 3,4):

1. Meroas! uzomnsiuuu 3nementoB UMC.

2. Metons! u crioco6b1 KoMMyTaruu emMerToB MMC.

3. Dnementsl ounonsipusix UMC.

4. OcoOEHHOCTH CTPYKTYPBI ¥ TOMOJOTUU TPAH3UCTOPOB B UHTETPAIbHOM MCIIOJIHEHUU: STTUTAKCH-
QJIIbHO-IIJIAHAPHBIA U U30ILIAHAPHBIN.

5. MHOTOSMUTTEPHBIM U MHOTOKOJUIEKTOPHBIA TPAH3UCTOPHI.

6. JlnoaHOE BKIIIOUEHUE TPAH3UCTOPHBIX CTPYKTYP.

7. Pesuctopsl u koHAeHCATOPHI Oumonsapasix UMC.

8. CoeaMHUTENbHBIE METAJUTNIECKUE JIEMEHTHI, TU()()Yy3UOHHBIC IITMHBI.

9. Dnementsl MIIT UMC. Ocobennoctr nHTEerpasibHeix MJIIT TpaH3ucTopos.

10. TpaH3UCTOPBI C CAMOCOBMEILIEHHBIMU 3aTBOPAMH.

11. MJII koHaeHCcaTOPBI U PE3UCTUBHBIC SJIEMEHTHI.

12.  Onementst M/IIT CBUC: npuHmmn MacmTabupoBaHus, KOMILIEMEHTAPHBIE CTPYKTYPHI
13.  CtpykTypsl "KpeMHUI Ha TUAJIEKTpUKE'".

14.  Onementsl UMC Ha ocHOBE apceHua rajusl.

15. Pa3HOBHIHOCTH MHTETpaJIbHBIX TPAH3UCTOPOB HA apCEHUAE rajlius.

15



16. DOnementHas 6a3a u ocobeHHOCTH CTPYKTYpHI IHPppoBsix BUC nu CBUC.

17.  OCHOBBI IVIECHOYHOM TEXHOJOTHH. METOAbl U3rOTOBJICHUS INICHOYHBIX JIEMEHTOB.

18. IlneHouyHble pe3UCTOPHI, KOHJIEHCATOPHI, UHAYKTUBHBIC JIIEMEHTHI.

19. Crabunu3anus ¥ MOArOHKA NapaMeTPOB IUIEHOYHBIX 3JIEMEHTOB .

20. Oco6ennoctu rudbpuaabix BUC. KoHCTpYyKITHsS MHOTOCTONHBIX KOMMYTAITMOHHBIX TIJIaT.

konnoksuym (Pazoen 5,6):

1 Konuenmus 1 OCHOBHBIE TOHATUS NHTErPAIBHON ONTO3JIEKTPOHUKH.

2 Ha3zHaueHue, COCTaB U XapaKTEPUCTUKH UHTETPATbHO-ONTUYECKUX CXEM.

3 CIOHTaHHOE U BBIHYK/ICHHOE U3JIy4€HHE B MOJIYyIIPOBOIHUKAX.

4 VICTOYHUKH U3TyYEHHUsI UHTETPAIbHO-ONTHYECKUX cXeM. JlazepHblie 1HOAbI HA P-n IEpeXo/e.
5 VICTOYHUKH U3Ty4YeHUsI HHTETPAIbHO-ONTUYECKUX cXeM. JIazephl ¢ TyHHETbHONW MHXKEKIIMEH.
6 VIcTOYHUKH U3ITyUYEHUS] MHTErPATbHO-ONTUYECKUX cXeM. JIa3zepbl Ha TeTepOoCTPYKTypax.

7 VICTOYHUKH W3JTy4YEHUSI HHTErPATbHO-ONTHYECKUX cxeM. JIa3epsl ¢ pacnpeneneHHol 00paTHOH
CBSI3bIO.

8 IlomynpoBOAHUKOBBIE ONITUYECKHUE YCUIIUTEIIH.

9 B0JIOKOHHO-ONITUYECKHUE YCUITUTEIH.

10 IIpueMHUKHN U3Ty4YeHUS HHTETPAIBHO-ONTHYECKUX cxeM. P-i-n ¢oTommon.

11 [IpueMHUKHN U3Ty4YEeHUS UHTETPAIIbHO-ONTHYECKUX cxeM. DOToIMo A Ha p-h epexo/ie.
ACCUMETPUYHBIN MTEpEXOo.

12 ITpueMHUKH U3ITy9eHUSI MHTETPAIbHO-ONTHYECKHX cXxeM. DPOTOoAMO0AbI Ha OCHOBE Oapbepa
[lottku. 13 TlpueMHUKN U3TyYeHHs] HTHTETPATbHO-ONTHYECKUX cXxeM. JlaBunnbIi hoToauon. P-i-n
¢doronuon. 14 [TaccuBHbIE IIaHAPHBIE HJIEMEHTHI UHTETPATILHO-ONTHUECKUX cxeM. OO0ras
XapaKTEPUCTHKA.

15 I'eomeTpuyeckast ONTHKA MJIAaHAPHBIX BOJHOBOIOB. BOTHOBOIHBIE MOJBI.

16 DnekTpoMarHuTHasi TEOPUS IJIAHAPHBIX BOJTHOBOJOB. BOJTHOBBIE ypaBHEHMUSI.

17 TOHKOIUUIEHOYHBIE BOJIHOBOBI: OCHOBBI TEOPUH U TEXHOJIOTHHU.

18 Iuddy3roHHbBIE BOTHOBOABI: TEXHOJIOTHS U MaTepUAIIbI.

19 DnexkTpoonTHUecKue BOITHOBO/IbI: OCHOBBI TEOPUU U MAaTE€PHUAIIBI.

20 IToTepu B onTHYECKUX BOJTHOBOAAX. METOIbI U CPEACTBA U3MEPEHUS TTOTEPD.

21 DneMeHTHl BBOJIa-BbIBOA U3TYYEHUSI BOJTHOBOJIOB.

22 DJIeMeHTBI CONPSIKEHUSI BOIHOBOAOB C ONTUYECKUM BOJIOKHOM.

23 HTerpallbHO-ONTUYECKUE PA3BETBUTEIIH.

24 NnTerpaibHO-ONTHYECKUE JIMH3BI.

25 HTerpalibHO-ONITUYECKHE MONISIPU3AMOHHbBIC U CTIEKTPaTbHbIC (DUIBTPHI.

26 NHTErpaibHO-ONTHYECKHE MOAYIATOPHI. O0IIas XxapakTepUCTHKA U IPUHITUTT ACHCTBUS.
27 DnexTpoontuueckuil moxynarop Maxa-Ilanaepa.

28 DAEKTPOONTUYECKUI MOTYJISTOP Ha CBA3aHHBIX BOJTHOBOJAX.

29 DneKTpOONTUYECKUN MOYJIATOP OTPAXKAIOIIETO TUIA.

30 AGcopOrmonHBI MoayIaTOp Ha 3¢ dexre Dpanna-Kengpima.

31 Dnexrpoontudeckuit nedaexrop bparra.

32 Akycroontuueckuit gediexrop bparra.

Memoouueckue pexomenoayuu

[Ipu moaroToBKe K KOJUIOKBHUYMY CIIEYET, MPEKIE BCETO, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETHUTh B HUX UMEIOIIHUECS BOIPOCHI KOJUTOKBUYMa. Eciu Kakue-To BOMPOCHl BBIHECEHBI MTPENo/1aBa-
TEJeM Ha CaMOCTOATENbHOE M3Y4YEeHHE, CIeyeT 0OpaTUThCS K y4eOHO JIuTeparype, peKOMEeHI0BaH-
HOMW IIpernoaaBaTeseM B KaueCcTBE MCTOYHMKA. [IpH MOArOTOBKE K KOJUIOKBUYMY TaKKe PEKOMEHIYET-
Csl MOCEILEHUE KOHCYJbTAINM JJI1 CBOEBPEMEHHOIO CHITHS BO3HUKIINX BOIPOCOB B MPOILECCE MOJT0-
TOBKH. KOJIJIOKBHYM MPOBOAMUTHCS B BHJIE YCTHOTO OIIPOCa U COOECEIOBaHUS CO CTYAEHTOM.

16



Kpumepuu oyenusanus
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CrereHn MOATOTOBJICHHOCTU CTYACHTA HAa KOJIJIOKBUYMC OLHCHHBACTCA MO CICAYIOIIUM KPHUTC-
pUAM! - AAICHOCMb, YEMKOCNb U 00KA3aMeNIbHOCMb UIONCEHUS OMEEemos8 Ha eonpocoel, - énadenue cne-
UUATIBHbBIMU MEPMUHAMU, CUCMEMHOCNTb 3HAHUL NO meme KOJUIOK8UYMmA. Hixe IMMPpUBCJACHA MIKaJIa
OLICHUBaHUA.

Tabnuna 7. Kpumepuu oyenusanus cmyoenma Ha KOLLOK8Uyme

Onenka

2 paJu1a 4 0as1a 6 6as10B 8 6as10B
«HeynoB/1eTBOPUTEIbHO» | «YI0BJIETBOPUTEIbHO» «Xopommo» «OTau4HO»

Crynenr He 3Haer | CtygeHT mnoBepxHO- | CTyaeHT xopoino 3HaeT Ma- | CTyJaeHT B modi-
3HAYUTEIILHOM YacTU | CTHO 3HAET BOIIPOCHI | TCpHUAJI, TPAMOTHO U IO CY- | HOM 06’beMe
BOIIPOCOB, JOIYCKAaeT | KOJUIOKBUYMa,  JIO- | LECTBY M3JaraeT ero, JAOMyc- | 3HaeT MaTepual,
CYHICCTBCHHBIC OH_II/I6- IMyCKAaCT HCTOYHOCTHU | Kasd HCKOTOPbIC HECTOUHOCTU B | TPAMOTHO U 110
KM B OTBETax Ha BO- | B OTBETE HAa BOIPOC | OTBETE HAa BOIPOC CYILIECTBY H3Ja-
MPOCHI raeT ero, He J10-
myckasi CyIIecT-
BCHHBIX HCTOY-
HOCTEH B OTBETE
Ha BOIIPOC.

TecTbI

TectupoBanue 1Mo u3y4aeMbIM paszaenam NpoBoauTcs 3 pasza B cemecTp. Ha Tectax KOHTponupy-
eTcst OpMUPOBAHUE AIEMEHTOB TipodeccuonanbHoi komrereHuu [1K-3. Hmke npuBeneHbr 00pasifsl
MPUMEPHBIX TECTOBBIX 3aJaHUIl:

Obpas3yvl mecmoguix 3a0aHUU:
1. Unmeepanvuou cxemou Hazvigarom:
+: AIIEKTPOHHOE YCTPOUCTBO C BHICOKOM IJIOTHOCTHIO YITAKOBKH AJIEMEHTOB, CO3JIAHHBIX B €IMHOM
TEXHOJIOTHYECKOM ITHKIIe

- MOHOJIUTHOE YCTPOMCTBO JIJISl TIEYaTHOTO MOHTaXKa

-1 YCTPOHCTBO aKyCTORJIEKTPOHUKHU

- YCTPOWCTBO ONTOAJIEKTPOHUKH
2.: Mukpoanekmponuxa - amo.

+: 00J1aCTh SJIEKTPOHUKH, OXBATHIBAIOIIECE ITPOOJIEMBI HCCIICA0BAHNS, KOHCTPYHUPOBAHUS, H3TO0-

toByieHus: UC ¥ MUKPOSJIEKTPOHHBIX M3EIUI HA KX OCHOBE

-1 00J1aCTh MarHeTo3JeKTPOHUKH

-: 00J1aCTh ONTUKH

-: 007acTh (U3UKU TBEPIOTO TeJa
3.: Ilo memooam useomoenenus UC xkraccuguyupyromes na:

+: MOJIyNIPOBOTHUKOBEIE, THOPUIHBIE, INICHOYHBIC

-: IJICHOYHBIEC U TUOPHUIHBIE

- TIOJTYTIPOBOAHUKOBBIC M INICHOYHBIC

-: THOpUIHBIC U 3aKa3HbIE
4: IlonynposooHnukoswie UC nazviearomesi:

+: UC, Bce a1eMeHThI U MeXAIIEMEHTHBIE COSTUHEHHSI KOTOPOI BBIMOJHEHBI B 00beMe U Ha T0-

BEPXHOCTH ITOJTYIIPOBOTHHAKA

-: IC ¢ mneHOoYHBIMU dJIEMEHTaMU

-: UC ¢ HaBeCHBIMHU 3JI€EMEHTAaMU

-: UC ¢ nquanekTpuyueckon n30Jsuen
5: IInenounou UC nazviearom UC:

+: BCE AJIEMEHTHI M COCIMHEHUS BBIIOJTHCHBI B BUJIC IJICHKU

-1 BCE DJIEMEHTHI HABECHbBIE

-2 BCE JICMCHTHI Ha MIOBEPXHOCTH KpUCTAILIA
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-1 BCE DJIEMEHTHI B BUJIE€ TOJICTHIX IJICHOK
6: T'uopuonou UC nazviearom UC:
+: KOTOpasi COICPKUT TUICHOYHBIE MTACCUBHBIE AJIEMEHTHI U HABECHBIC aKTUBHBIC 3JIEMEHTHI Ha
€IMHOM AJIIEKTPUYECKOMN MOJI0OKKE
-1 ¢ IUVICHOYHBIMU 3JIEMEHTaMH TOJNIIUHON OoJee 1 MKM
-1 ¢ IUVICHOYHBIMU 3JIEMEHTaMH TOJIIUHON OoJiee 3 MKM
-: C IWIOTHOCTBIO YIMAKOBKH 351eMeHTOB 500-1000 »1em/MM?
7: Ilnomunocms ynaxosku snemenmos 8 UC - smo:
+: KOJIMYECTBO 3JIEMEHTOB Ha €IMHUILY IUIOMIAAN KpHUCTaia
-1 KOJIMYECTBO 3JIEMEHTOB Ha AMHUILY 00heMa KpUCTaIIa
-1 KOJIMYECTBO TPAH3UCTOPOB Ha €IUHUILY 00beMa KpHcTasia
-1 KonnuecTBo anemMeHToB B UC
8: B mouxonnenounou MC monwuna nienku d.
+:d <1 MrM
-:d <0,5 MkM
-2 0,1 <d<0,5 Mkm
-:d<0,1 MkM
9: Cmenenv unmezpayuu mukpocxemwvl K onpedensiemces popmynoti:
+: K=1nN
- K=1gN
-: K=10IgN
- K=10InN
10: UC nazvieaemces 6orvwon UC (BUC), ecau:
- K<=2
+:2 <=K<=3
- K>=4
- K>=2

Memoouueckue pexomenoayuu

Tecmbl — 3TO BOIIPOCHI WJIW 3aJIaHUs, MPEIyCMaTPUBAIONINE KOHKPETHBIN, KPAaTKUi, YETKUH OT-
BET Ha UMEIOIIUECS ITATIOHBI OTBETOB. [Ipy caMOCTOSATENLHOM OJTOTOBKE K TECTUPOBAHUIO CTYJCHTY
HEOOXO0IUMO:

a) TOTOBSICH K TECTHPOBAHUIO, TIPOPa0OTaTh MHPOPMAITMOHHBIN MaTepHall MO TUCIUILTAHE.
[TpoKOHCYIBTHPOBATHCS € MIPETOIaBaTeNIeM 110 BOIIPOCY BbIOOpa yueOHOM JIUTEPaTyPHI,

0) YeTKO BBIICHUTE BCE YCJIOBHSI TECTHPOBAHHs 3apaHee. 3HATh, CKOJIBKO TeCTOB Bam Oyxer
MIPEIIOKEHO, CKOJIBKO BPEMEHH OTBOJUTCS Ha TECTHPOBAHUE, KAKOBA CUCTEMA OIEHKH PE3yJIbTaTOB U
T.JI.

B) IIPHUCTYyIas K paboTe ¢ TeCTaMU, BHUMATEJIbHO U JI0 KOHIIA ITPOYTUTE BOIPOC U Tpejjiarae-
MbI€ BapUaHTBI OTBETOB. BriOepuTe mpaBuiibHbIC (MX MOXKET OBITh HECKOJILKO). Ha OTIebHOM NHCTKE
OTBETOB BBIMUIIKTE U(PY BOMPOca U OYKBHI, COOTBETCTBYIOIINE MTPABUILHBIM OTBETAM;

I') B MPOIECCe PEHICHUS KEIATEIIbHO MPUMEHITh HECKOJIBKO TIOJXOJ0B B PEHICHUU 3aaHMS.
DTO MO3BOJIIET MaKCUMaJIbHO THOKO OINEPUPOBATh METOJAMHU PEIICHHUs, HAXOJs KaKIbI pa3 ONTH-
MaJIbHbIN BapUaHT.

1) eciii Bbl BCTpeTHiIn 4pe3BbIYaiHO TPYIHBIN 1Jis1 Bac Bompoc, He TpaTbTe MHOTO BpEMEHH Ha
Hero. [lepexoaute k npyrum tectam. BepHHUTECh K TPYJHOMY BOIPOCY B KOHIIC.

€) 00s3aTeIbHO OCTaBbTE BPEeMs IS MPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHWYECKUX
OIIHOOK.

Kpumepuu oyenusanus

Tabnuna 8. Kpumepuu oyenusanus pe3ynibsmamos mecmuposanisl
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Onenka
HEYJI0BJIETBOPUTEIBHO YAOBJIETBOPUTEIBHO XOpOLIO OTJIMYHO
0 6ayoB 3 Gamna 4 Ganna 5 6ansos
Menee 50 % npaBuiIbHO BbI- 50-70% mpaBunbHO | 71-85% mpaBunb- | 86-100% npaBuib-
MIOJIHEHHBIX 3aJaHUM. BBITIOJTHEHHBIX 3a/1a- | HO BBIIIOJIHEHHBIX | HO  BBIMOJIHEHHBIX
HUM. 3aIaHHMN. 3a/1aHHMN.

3ananus 1J151 NPAKTUYECKUX U JIa00PaTOPHBIX 3aHATHI
3ananus AJs NPAKTUYECKUX 3aHATHH

(Konmponupyemoie komnemenyuu I1K-3)

BaxHo#l cocTaBHON 4YacThio y4yeOHOTrO Mpolecca B By3€ SIBISIOTCS MPAKTHUYECKUE 3aHITHUS.
[TpakTHyeckue 3aHATHS MOMOTAIOT CTYJIEHTaM TJIy0’ke YCBOMTH Y4eOHBIH MaTepua, IpuoOpecTH Ha-

BBIKH TBOPYECKOM pabOThl HaJl JOKYMEHTAaMHU U NEPBOMCTOYHUKAaMU. TemaTuka MpaKTUYECKUX 3aHs-

TUIl (opMHpYyeTCs Ha OCHOBE Y4eOHOro MaTepualia M3JaraeMoro Ha JIGKIUSAX M MpeaaaraeMoro Juis

CaMOCTOSITENILHOM MPOPaOOTKH.

[Inanel mpakTUYECKUX 3aHSATUN, UX TEMATHKA, PEKOMEHyemas JIuTeparypa, Lejdb U 3aJa4yu ee

HN3YUCHUA COO6HIaIOTC$I nmpenoaaBaTCJiICM Ha BBOAHBIX 3aHATHAX, BKIIOYad BblJa4y WMHAWBUAYAJIbHBIX

TEM I MUHH — OOKJIajga C Hpe3eHTaHI/ICI>'I MO0 KIIIOYCBBIM BOIIPOCAM IMPAKTHYCCKOTO 3aHATHAA. I[OKJI&I[

FOTOBUTBHCA OJHUM CTYACHTOM 100 prnHOI\/’I CTYACHTOB. HezaBucuMo oT TOTO TOTOBUT CTYACHT IOK-
Jax Mo TeMe WM HeT TpeOyeTcsl caMOCTOATEeNbHAs PopabdoTKa 0003HAYEHHOW TeMBI, YTOOBI 00CYX-

JCHUC MaTCpHralia OBLIO MNPEAMETHBIM U B3aUMHO ITOJIC3HBIM.

Huxe npuBeneH npumepHbIil miaH npoBeaeHus npaktudeckoro 3aHatus Nell mo teme «Co-

ctaBieHue u opopmienue MapupytHoi kaptel TII nzroroBienus 111 koMOMHUPOBAHHBIM MTO3UTUB-

HBIM METOJIOM.».
IInan npakmuyecko2o 3auHAMuUsL:

1. IlpemogaBarens B KpaTkol (hopme XapaKTepus3yeT KpyT pacCMaTpUBaeMbIX BOIIPOCOB, YCTaHAB-
JTUBAET aKICHTHI Ha LIEJH U 3a/1a4H MPEACTOSIIETO 3aHITHS.

2. BricTymiieHnue cTyfieHTa, Aokiaaa Ha TeMy « CoBpeMeHHbIE TEXHOJIOITUU U3TOTOBJICHUS I1eYat-
HBIX I1JIAT JJI U3/1EJIUN 31€KTPOHHON TEXHUKW.

3. O6cyxaeHue U TOTIOJTHEHHS TOKIIaIa.

4. Onpoc CTyIEHTOB IO KIIFOUEBBIM BOIIPOCAM MPAKTUUECKOTO 3aAHSITHS:

IIpumepHnuiii nepeuenv 60npocos u 3a0aHul

1.Yro BKIIOYaeT B ce0sl MPOM3BOACTBEHHBIN nporiecc?

. UTo Takoe TeXHOIOTHYECKHil mporiecc?

. JlaiiTe omnpezenieHne onepauy U TEXHOJIOTUI OTiepaivm?

. UTo Takoe TEeXHOJIOTUYECKHI mepexo?

. Urto pazpabarbIBaeTCs MPU MPOSKTUPOBAHUM HOBBIX TEXHOJIOTHYECKUX TIPOIIECCOB?
. UTo MpoUCXOaUT HA TIEPBOM dTarle U3rOTOBIEHUS MEeUaTHBIX IUIaT?
. Kak co3gaercs anmekTponpoBoasuii ciom?

. Kak mpoucxoaut npouecc HaneceHus poropesucra’?

9. Uto Takoe mpoliiecc TpaBieHUs U KaK OH OCYIIECTBIISIETCS?

10. KakoBbI 1OCTOMHCTBA HHPPAKPACHOU CYIIKH?

11.Y9to mpencrasisitot codoit OINIT u MIIIIT?

12. JIns1 uero Ha moBepXHOCTH [II1 HAaHOCST 3alIUTHBIE TOKPBITUS?

13. JI;1s 9ero uCroab3y0TCs TUIATHI Ha (PTOPOTLIACTOBOM OCHOBAaHUH?
14. Kak u3rotaBinuBaroT KEpaMUUECKHUE MIeYaTHbIE MI1aThl?

01N DN B WIN
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5. 3akirodyeHue MpernojaBaTelis: pe3lOMHUPYET BBICTYIIEHHE CTYICHTOB, YKa3bIBaeT HA JIOMYLICH-
HbI€ OIIMOKH U MPOSICHSET BOIMPOCHI, CBSI3aHHBIE C HUMH, MyOJIMYHO OLIEHHWBaeT paboTy CTy-
JIEHTOB C BBICTaBJICHHE OAJUIOB, MpEAJIaraloTCs TeMbl MUHHU —IOKJIa/I0B Ha CJleaylollee 3aHs-
THE.

Memoouueckue pexomenoayuu

Hauwnnas moAroToBky K MpakTUYECKOMY 3aHSTHIO, HEOOXOJIUMO, MPEXKJE BCEro, yKa3aTh CTy-
JIEHTaM CTPaHUIIBI B KOHCTICKTE JICKITUH, pa3/ieibl yUeOHUKOB U YUEOHBIX MOCOOMA, YTOOBI OHH TOTY-
YA O0IIIee TIPEICTABIIEHUE O MECTE U 3HAUCHUHU TEMBI B U3y4aeMOM Kypce. 3aTeM CJIeIyeT PeKOMEH-
JIOBaTh UM TIOpabOTaTh C JAOMOTHUTEIBHON JTUTEPATypOM, CACNIaTh 3alkCH 10 PeKOMEH/IOBAHHBIM HC-
TOYHHUKAM.

[ToaroTroBKa K MPaKTUYECKOMY 3aHSTHIO BKIFOUYAET 2 JTara:

— OpPTaHU3alMOHHBIN;

- 3aKpeIICHUE U yriyOJeHUue TCOPETHUCCKUX 3SHAHHM.

Ha mepBoMm 3Tame CTyAEHT MIaHUPYET CBOK CAMOCTOSITENIbHYIO pabOTy, KOTOpas BKIIOYACT:
VSICHCHHE 3aJIaHUsI Ha CAMOCTOSITEIIBHYIO PaboTy; MOJ00p PEKOMEHIOBAaHHOW JIMTEPATYPhI; COCTaBIIC-
HUE TUTaHa paboThI, B KOTOPOM OMPEIEIISIOTCS OCHOBHBIC IMMyHKTHI MPEACTOSIIEeH moaroToBku. CocTas-
JIEHUE TIJIaHA JUCHUTUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTh B paboTe. BTopoii aTam BKItOYaeT He-
MOCPEJICTBEHHYIO MOATOTOBKY CTYACHTa K 3aHATUIO. HaumHaTh HalO ¢ M3y4eHHs] PEKOMEHOBAaHHOM
nuteparypsl. Heo6XoqumMo MOMHHTH, YTO Ha JIEKIIMM OOBIYHO PAacCMAaTPUBAETCS HE BECh MaTepuall, a
TOJIBKO €ro 4acTh. OcTaibHas €ro 4acTh BOCIOJIHAETCS B MPOIECCE CAMOCTOSITEIbHON paboThl. B cBsi-
3W C 3THM paboTa ¢ pEKOMEHI0BaHHOM JINTepaTypoi obsi3aTtensHa. Ocoboe BHUMaHUE TIPU ITOM HEOO-
XOJIUMO OOpaTUTh HA COJIEPKaHNE OCHOBHBIX IMOJIOKEHUN U BHIBOJIOB, OOBSICHEHUE SIBJICHUHA U (DaKTOB,
YSICHEHHE MPAKTUUECKOTO MPUIIOKEHHS pACCMAaTPUBAEMBIX TEOPETUISCKUX BOTIPOCOB.

B npouecce 310l pabOTHI CTYJEHT OJKEH CTPEMUTHCS MOHATh U 3alIOMHUTH OCHOBHbIE IOJIO-
JKEHHS paccMaTpUBAEMOro MaTepHala, IpUMeEpbl, MOSCHSIOIINE €ro, a TAKXKe pa3o0paThCs B WILIHOCT-
paTUBHOM Marepuaje. 3aKaHYUBaTh MOJTOTOBKY CIIEyeT COCTAaBJIEHUEM IUlaHA (KOHCIEKTa) MO U3Y-
yaeMoOMy MaTepuaiy (BOIpOCY). DTO MO3BOJISIET COCTABUTh KOHLUEHTPUPOBAHHOE, CKATOE IMPEICTaB-
JIEHHE N0 U3y4aeMbIM BompocaM. B mporecce moAroToBky K 3aHATHSIM PEKOMEHIyeTCsl B3aUMHOE 00-
CyXJIeHHE MaTepualia, BO BpeMs KOTOPOTO 3aKpeIUISIOTCS 3HaHUs, a TaKXKe PHOoOpeTaeTcs IpakTHKa B
U3JI0)KEHUHU U Pa3bsCHEHUU IOJIyYEHHBIX 3HaHWM, pa3BuBaeTcs pedb. [Ipu HeoOXoauMocTH clieayer
oOpamiarbes 32 KOHCYJIbTallMel K IpenojaBaTeo.

IloaroroBka MUHM- JJOKJIa/1a ¢ Ipe3eHTALUMEN MaTepuana npeanosiaraeT 0ojee ryOboKyo MOAro-
TOBKY MO TeMme Jokjiana. JKenatenbHO, YTOOBI CTYJEHT MPHU MOJATOTOBKE JOKJIAJO0B IO TeMa Kacaro-
IIMMCSI METOJIOB MOJyYEHUSI U MOJU(PUKAUU HAHOMATEPHAJIOB U HAHOCTPYKTYP M CIoco0aM KOHTPO-
Js1 X MapaMeTpoB oOpalnaics K NaTeHTHBIM UCTOYHMKAM. MMHHU- TOKJIQJ TOTOBUTHCS HA BBICTYILIE-
HUE pacCYMTAHHOE NMPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenusanus

CryneHT, ycnemHo paboTaromuii Ha MPaKTHUYECKUX 3aHATUSAX TOJTydyaeT B KOHIE cemecTpa 21
oamn(cm. Ta6:1.6). [llkana oneHnBaHUS pabOT Ha 3aHATHAX yCTAHABIMBACTCS B Hadaje ceMecTpa U Jio-
BOJMTCS JI0 CBEJICHUS 00YUaIOIINXCs CTYIEHTOB.

Tabnuna 9. llpumepnas wikana oyeHusanus pabomol cmyoenma Ha NPAKMUYECKUX 3aHAMUAX

No MakcuManLHO
/1 BO3MOYKHOE
Bun pabotst
KOJINYECTBO
OaJuI0B
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32 KOHTPOJIHYIO
TOUYKY
1. Jloknan ¢ nmpe3eHTanueil Matepuana no TeMe 3aHATHsI(He MeHee 3 9
JTOKJIa/I0B B CEMECTpPE)
2 YcTHbIe 1100 MUCbMEHHBIE OIPOCHI Ha MPAKTUYECKOM 3aHATHU 9
3 AxkTuBHas paboTa (yyactue B 00CYXICHHSIX, JOTOJHEHHUS OTBETOB, 3
3aMHTEPECOBAHHOCTD U T.JI.)

3aganus 175 1a00paTOPHBIX 3aHATHIM

(Konmponupyemasn komnemenyus I[1K-3)

JIaGopaTopHBIi TPAKTUKYM SIBIISIETCS BaXKHBIM 3JIEMEHTOM OOYYEeHHs, T.K. TIPUBUBACT HABBIKU
CaMOCTOSITENIbHOIM paboThl. B pamMkax NUCHUIUIMHBI CTYJCHTHI JOJDKHBI BHIIOJHHUTH 5 J1aOOPATOPHBIX
paboT, 0XBaTHIBAIOIINX PA3IUYHBIC pa3eiibl TEOPETUIECKOTO Kypca. PaboThl OpHEHTUPOBAHBI Ha U3Y-
YEeHHE OCHOB TEXHOJIOTHHU JJICKTPOHHON KOMITOHEHTHOW 0a3bl, HCIOJIb3Ys TEXHOJIIOTHH (PU3NYECKOr0o U
MaTEeMaTHYECKOTO MOJEIMPOBAHMS TEXHOJOTHUECKUX TPOIECCOB. MOIEIHPOBAHUE MPOBOIUTHCS C
npUMeHeHrneM nporpaMmmHoro odecrnieyenuss MathCad.

IIpumep munoeoii 1abopamopHol pabomul

«Mooenuposanue npoyecca MacHempoHHO20 HANbLIEHUSL MEMANTUYECKUX NIIeHOK»
[lenbro paboOTHI SABIISIETCS:
- O3HAaKOMJIEHHME C MPOLECCOM MarHETPOHHOI'O HAIbUJIEHUS TOHKUX I
- OMpeIeNICHUE PEKUMOB MAarHETPOHHOT'O PACTIBUICHUS JIsl TOJTYYEHHSI METAUTMYECKUX TUIEHOK
3aJJaHHOM TOJIIAHEL.

Memoouueckue pexomenoayuu

Brinonnenune kaxxaoi 1a60paTopHOi pabOThI CKIIABIBACTCS U3 CIETYIONINX ITAIOB.

1. CamocrosiTenbHasi MOATOTOBKA CTYIEHTOB K paborte. Ilepem Hadamom pabOTHI CTYACHTHI
JOJDKHBI YETKO TPEACTABIATH ce0e 1eNb paboThl M CYIIHOCTh OKHUIAEMBIX pe3yabTaToB. JlomkeH ObITh
MOJITOTOBJICH JIEKTPOHHBIN (hailin A pacuera pexXMMOB MarHeTpOHHOTO pacibuieHus. CTyJeHTHI, He
MOJATrOTOBUBIIMECS K paboTe B COOTBETCTBUH C 3TUMU TPEOOBAaHHUAMH, K BBIIOJHEHHIO PabOTHI HE J0-
My CKaroTCsl.

2. IlpoBeneHre MOAETUPOBAHUS: [TOJIyYUB UCXO/IHBIE IaHHBIE 110 MAaTEpUALy U TOJIIMHE IJIEHKU
CTYJIEHT JIOJDKEH IyTeM MOJETUpPOBAHUS BbIOpATh PEKUMBI MarHETPOHHOT'O paclbuieHUs( Bpems Ha-
IBIJICHUS , PACCTOSIHUE OT MUIIEHHU 10 MOAJIOXKKH, HANpsHKeHWE MarHeTpoHa, TOK MarHeTpoHa), obec-
neynBaroIme TpedoBanus K ieHku. [Ipu pabote B mabopaToprun HEOOXOIUMO CTPOTO BBITIOIHATH BCE
IpaBUiIa TEXHUKU 0€30MaCHOCTU U YKa3aHUs MpenoaBaTesl.

3. CocraBiieHHE OTYETa O MPOJIeTaHHON padoTe.

OTueT I0MKEH CoAepKaTh HCUEPIBIBAIOIINE JAHHBIE, KaK O LN paboThl, TaK U O pe3yibTaTax
B CJIEIyIOIIEH MMOCIe0BATEIbHOCTH:

v/ 3a1aHuE;

v oncanue 6a30BOrO MPoIEcca;

v aJITOPUTM MOJIEITUPOBAHHS;

v/ pe3yJIbTaThl MOJIETMPOBAHHS;

v 00111e BBIBOIBI O PabOTE M 3aKIIOUCHUE.

TekcT oTueTa AOMKEH OBITH HANMKMCAH aKKypaTHO M pa300pUYUBO OT PYKHU WM MPEICTABIICH B BU-
JIe pacreyaTkH, ocjae KOMIIBIOTEPHON BEepCTKH. B 000X cilydasix TEKCT JOJDKEH MPEICTaBIATh COOOH
JIOTUYECKOE M3JI0KEHHE CyIecTBa Bonpoca. Hegomyctumo npusenenne hopmyi, Tabiaui; 6e3 pa3bsc-
HEHMI Bcex 0003HauUeHHM U cokpaleHui. OT4eT T0JKeH OBITh MOHATEH JJIS KaXKI0TO YUTAIOIETo 0e3
KaKUX-JTH00 TOMOJHUTEIBHBIX BOIIPOCOB Y COCTaBUTENEH OTYETA.
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4. ITocie nNpeaAcCTaBJICHUA OTUCTA CTYACHT JOJKCH UMCTh, KAK MUHUMYM, IIOBCPXHOCTHLIC 3HA-

HUS 110 KOHTPOJILHBIM BOIIPOCaM K pab0Te, UMEIOIIUMCS B METOMUYECKUX YKa3aHUSX, U €My BBICTaB-
nsieTcst 0ai, KOTOPBHIM OIICHEHa JaHHas J1aboparopHas padoTa.

CTyaeHT BBIMOJHUBIIUN M 3alIMTHBIINI Bce JabopaTopHble pabOThl MO TUCIMILIMHE ITOIYyYaeT

koHie cemectpa 21 6amn. Kaxmass mabopaTopHas paboTa B 3aBUCHMOCTH OT CTETIEHH CIIOKHOCTH

B
u

BaXHOCTH TE€MBI OlleHuBaeTcsi nHAuBuAyanbHbIM OamnsioM (K). Illkana oneHnBaHus 1a00paTOpHBIX pa-

00T yCTaHaBJIMBAETCS B HaYaJIe CEMECTPA U IOBOJMTCS JI0 CBEJCHHUST 00YUAIONINXCS CTYICHTOB.

Tabnuua 9. Memoouka oyenusanue 8binoiHeHUs 3Manos 1a6opamopHoll pabomsi

Ne PeiiTuHrOBBINM
Bua srana
n/n 0aJL1
1. JIomyCK U BBITIOJIHEHHE YKCTICPUMEHTAIIBHOM YacTh paOdoOThI 0.3K
2
2. [TpencraBnenne oTuera Mo Tpedyemoit popme K caade paboTh 02K
b
3. 3ammra paboTh 0.5K

[Tpumeuanue: K — xonmruecTBo 6aJijIOB, OTBOJUMOE B PAMKaX PEUTUHTOBOM CUCTEMBI HAa TAHHYIO
paboTy, KOTOpOe OMpeieNsaeTcs MpenoaaBaTeNeM B Hauane 1abopaTopHOTo Kypcea.

IIpomexyTouHast aTTeCTANMS
3auer

(Konmponupyemasn komnemenyus [1K-3)

N3ydyeHne qucuuIuIMHbL B 7 CEMECTPE 3aBEPLIACTCS YCTHBIM 3a4€ToM. IlepedueHb npuMepHBIX BO-
IIPOCOB K 3a4€Ty IPUBEJICH HUXKE:!

1. Metoas! uzonauuu nemento UMC.

2. Merozapbl 1 cioco0bl KoMMyTauuu 3nementos UMC.

3. Dnementsl ounonsipusix UMC.

4. OcoOeHHOCTU CTPYKTYPBI U TOMOJIOTHH TPAH3UCTOPOB B MHTEIPAIIbHOM HCIIOJIHEHUU: SITUTAKCH-
ANbHO-TIJIAHAPHBIA U W30TUIAHAPHBIN.

MHOro3MHUTTEPHBIN 1 MHOTOKOJUIEKTOPHBIN TPAH3UCTOPHI.

JIroHOE BKIIIOUEHUE TPAH3UCTOPHBIX CTPYKTYP.

Pesuctops! 1 koHAeHcaTopbl Ounosipasix UMC.

CoenuHUTENbHBIE METAJUIMYECKUE JIEMEHTHI, AMPPY3UOHHBIE ILIUHBI.

9. Onementsr M/III UMC. Ocobennoct unterpanbabix MII Tpan3ucTopos.

10. TpaH3UCTOpBI C CAMOCOBMEILIEHHBIMHU 3aTBOPAMH.

11.  MJII koHaeHCaTOPBI U PE3UCTUBHBIE DJIEMEHTBHI.

12.  Dnementst MAII CBUC: npuHumn MacitrabupoBaHusi, KOMIUIEMEHTapHbIE CTPYKTYPBI
13.  CrpyxTypsl "KpeMHMI Ha AUDIEKTPUKE".

14.  Dnementst UMC Ha ocHOBE apceHu1a rajusl.

15. Pa3HOBHIHOCTU MHTETPAJIbHBIX TPAH3UCTOPOB HA apCEHUAE TajlIus.

16. DnementHas 0a3a u ocobeHHOCTH cTpYKTYphl upposbix BUC u CBUC.

17.  OcHOBBI IJIICHOYHOM TEXHOJIOTUU. METOABI NU3rOTOBIICHHUS IIIEHOYHBIX 3JIEMEHTOB.

18. IIneHouHBIE PE3UCTOPBI, KOHIEHCATOPHI, UHAYKTUBHBIE DJIIEMEHTHI.

19. CralOunu3anus ¥ MOArOHKA NapaMeTPOB IUIEHOYHBIX 3JIEMEHTOB .

20. Ocob6ennoctu rudbpuanbix bBUC. KoHcTpykius MHOMOCIOWHBIX KOMMYTAlMOHHBIX TLIAT.

N

Memoouueckue pexomenoayuu
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[TonroToBka CTy/I€HTOB K 3a4eTy BKJIIOYAET NPOPAOOTKY JIEKLUH, B TEUCHHE CEMECTpa U HETo-
CPEICTBEHHYIO MOATOTOBKY B JHU, IIPEALIECTBYIOIINE 3a4ETY, BKIIFOUasi, KOHEYHO, TOATOTOBKY K KOJI-
JIOKBHyMaM, TECTUPOBAHHIO, BBITIOJIHEHHUIO TAOOPATOPHBIX PadOT U UX 3alIUTY.

JIJ11 MOATOTOBKM K OTBETaM BOIPOCH! 3aueTa (OHU BBIJAKOTCS B KOHIIE CEMECTPA) CTYIEHT J0JI-
KE€H HCII0JIb30BaTh HE TOJBKO KypC JIEKIHI, HO 1 OCHOBHYIO U JOIOJHUTENbHYIO JTUTEPATYPY IS BbI-
pabOTKM yMEHHs 1aBaTh pa3BEPHYTHIE OTBETHI HAa MOCTaBJIEHHBIE BOIIPOCHI.

B xone moAroToBkH K 3a4eTy CTYJIEHTY HEOOXOAMMO oOpalaTh BHUMAaHHUE HE TOJIKO Ha ypo-
BEHb 3allOMMHAHUSA, HO U Ha CTENEHb IOHUMAaHMs U3y4aeMbIX BOIIPOCOB. A 3TO AOCTUTaeTCsi HE MPo-
CTBIM 3ay4YHMBAHHUEM, a YCBOCHUEM MPOYHBIX CUCTEMATU3NPOBAHHBIX 3HAHUM aHAJTUTUYECKUM MBIIILIE-
HueM. Clie0BaTeabHO, HEMOCPEICTBEHHAs MOATOTOBKA K 3a4eTy JODKHA B Pa3yMHBIX MPOMOPLMIX
COY€eTaTh U 3alIOMMHAHUE, U IOHUMAaHKUE POTPaMMHOI'0 MaTepuasa.

Kpumepuu oyenusanus

«3a4TeH0» BBICTABIISIETCS] 00yYaroeMycsi, IPoIEMOHCTPUPOBABILIEMY TTOJTHOE, BCECTOPOHHEE,
OCO3HAHHOE TPABUIBHOE 3HAHHME MPOTPAMMHOIO MaTepuaia M HM3JI0XKHBIIEMY OTBET JOTHYHO, Tpa-
MOTHO, YOSIUTEIBHO, TOTOBOTO K JaJIbHEHTIIeMY TIPO(ECCHOHATHFHOMY COBEPIICHCTBOBAHUIO.

[Ipu oTBeTe 0OYyUAIOIIUNCS MOXKET TOMYCTUTh HEKOTOPhIE HETOYHOCTH, HErpyOble OIHOKH, 3a-
TPYIHATHCS B CAMOCTOSITEIHLHOM H3JIOKEHUU MaTepuaia, HO MPaBWIHHO OTBEUATh HA 33]]aBAEMbIEC MY
BOIPOCHI, B Pe3yJIbTaTe HABOASIIUX BOIMPOCOB C MOMOIIBIO TIPENOAaBaTeNs UCIIPABIATh AOMYIIEHHBIC
OIIMOKH ¥ HETOYHOCTH.

«He 3a4TeH0» MOXXeT ObITh BHICTABIEHO OOyuaroleMycs, OOHapyKUBIIEMY HETMOJHOE, He-
OCO3HAHHOE 3HAHHE YUEOHO-TIPOTPAMMHOI0 MaTepHalia, JIOIMYCKArIIeMy rpyObie OMTHOKH, HECTIOCO0-
HOMY CaMOCTOATEIbHO H3JI0XKHUTh OTBET Ha BOIPOC, OTBEYAIOIIEMY HEMPABHIBHO WM HE JAIOLIEMY
OTBET Ha 3aJIaHHBIC BOIPOCHL. J[eMOHCTpUpYEeMBbIii ypOBEHb 3HAHWH HE MOXKET OBITh NPHU3HAH JIOCTA-
TOYHBIM JIJIs1 MPO(PECCHOHANBHOMN AESITeIbHOCTH.

Tabnuna 10a. Kpumepuu oyenxu kauecmea 0ceoeHus OUCYUNTUHDL, 3A8EPULAIOUELICSL 3AUEMOM

Bbanabl
. . Pe3yabTar
(peTHHTOBOM KauecTBO 0CBOCHMSI JUCHUIJIMHBI
0CBOEHHUA
OLEHKH)
3aureHo
(63 pote Bnaneer nporpamMmubiM MaTepuanoMm. CripaBiisieTcsl ¢ 3aj1ada-
46-70 c : H3§y MH, BOIIpoOCaMU U JPYTMMU BHUJAMH TIPUMCHCHUA 3HAHUM.
- bl qnu -
p ‘II[eTa) Bnageer pa3HOCTOPOHHUMHU HaBbIKAMHU M TpPHUEMaMH BBINOJ-
HCHUSA NNPAKTUYCCKHUX 3aJay.
OOyyJaronuiicss UMeeT 3HaHUS TOJIHKO OCHOBHOTO MaTepuaa,
3aureno (c HO HE YCBOWJI €r0 JIeTalle, I0IyCcKaeT HETOYHOCTH, IEMOHCT-
o NPYECT HEAOCTATOUYHO IMPAaBUJIBHBIC (DOPMYIINPOBKHU, HAPYIIC-
36-45 npouenypoii | PAPYST HEA p (opmysmpoBKH, Hapy

HUSL JIOTUYECKOM MOCIIe10BATENbHOCTH B U3JI0KEHUH 1IPO-
IrPaMMHOI'0 MaTepHalla, UCIbITHIBAET 3aTPYJHEHUS IPU BbI-
MIOJTHEHUH MPAKTHYECKUX padoT.

JleMOHCTpHUpYeT HETOHUMaHKE MPOoOIeMbl, HE 3HAeT 3HAYM-
TEJIBHOW 4aCTH IPOrpaMMHOI0 MaTe€pUaa, JOIMyCKaeT Cylle-
CTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPyTHEHHUS-
MU BBITIOJIHSAET IPAKTHUECKHUE PaOOThl. DJE€MEHThI KOMIIETEH-
UM HEe ¢hOPMUPOBAHBI.

CIIa4M 3a4€Ta)

MeHee 36 0an- | He IOMmyIIeH K
ja 3a4ueTy

5.4.1. Jx3ameHn
(Konmponupyemas komnemenyus I[1K-3)
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N3ydyenne qucHMILIMHBL B § cEMECTpe 3aBeplIacTcs 3k3aMeHoM. [lepeuens npruMepHbIX BOIIPO-

COB BBIHOCHMBIX Ha 3K3aMEH MPUBE/ICH HUXKE:

1. MMC noBbllIEHHON CTENEHN UHTErpalui. MHOTOKOJUIEKTOPHBIE TPAH3UCTOPHI.

2. Pabota TpaH3uCTOpa B KIIOYEBOM pekuMe. [IpoxoxkieHne npsMoyroibHbIX UMITYIBECOB UYepe3
KacKaJl Ha OCHOBE OUITOJIIPHOTO TPaH3UCTOpa

3. IlpumeHeHME MONEBBIX TPAH3UCTOPOB B MUKPOAJIEKTpOHUKE. BapuanTsl koHcTpyKunn MJIII-
tpanzucropoB UMC.

4. HVcnonp30BaHUE BBIIPSMIISIFOIIETO KOHTAKTa METAJUI-TIOIYIIPOBOIHUK ISl YBEITHUEHUS OBICTPO-

JIeHCTBUSI OUITOISIPHBIX TPAH3UCTOPOB TpaH3ucTopsl ¢ auoaoM HIoTTKy.

JnoaHble CTPYKTYPBl B MUKPO3JIEKTpOHUKE. CpaBHUTENIbHAS XapaKTePUCTHKA.

6. Bnusaue nomnoxku UMC Ha mapamMeTpbl U XapaKTepUCTUKH HHTETPATBHBIX JUOJIOB U CTAOWIIH-
TPOHOB.

7. KoHCTpyKTHBHBIE OCOOCHHOCTH aKTHBHBIX 3JIEMEHTOB MOJYIPOBOIHUKOBBIX MUKPOCXEM Ha OCHO-
Be N0JIeBbIX TpaH3ucTopoB. KMOII cTpykTypbl.

8. Cymmnoctb 3 dexToB kopoTkoro kanana B M/III ctpykrypax. MexaHnu3M BIHSHUS KOPOTKOKa-
HaJIbHBIX 3()()EeKTOB Ha IOPOTOBOE HANPSIKEHUE TPAH3UCTOPOB.

9. BAX xapakrepuctuku M/III TpaH3UCTOPOB C KOPOTKUM M JJIMHHBIM KaHAJIOM. CpaBHUTEIbHBII
aHaJIM3.

10. OcHoBHbIe poOIeMbl MuHHaTIOpH3auu M1 Tpan3ucTopoB. Beibopa maTepuaia moa3aTBopHO-
ro TUAJIEKTPUKA.

11. KoHCTpYKTHUBHBIE OCOOEHHOCTH CYOMUKPOHHBIX TpaH3UCTOPoB LDD CTpyKTYypHI U UX BIUSHUE Ha
3¢ (eKTh KOPOTKOTO KaHama.

12. CoBpemennsie M/IIT TpaH3HCTOPBI HAa OCHOBE TEXHOJOTHH «HANPSKEHHOT0» KpeMHus. [IpuHuun
neiictBusi. Kpurepun Boibopa matepuaina aias GopMHUpOBaHUs 00JacTH KaHaJIa TAKUX TPAH3UCTO-
pOB.

13. Crpykrypa coBpeMennbix M/II1 TpaH3uCTOPOB, BHIMOTHEHHBIX HA OCHOBE TEXHOJIOTHH «KPEMHUI
Ha n3ossitope». [lepcnexkTuBsl gabHENEro ymeHsieHus pazmepos MJIIT tpanzuctopos.

14. Pe3ucTuBHBIC 1eMEHTHI TOTyTpoBOAHUKOBBEIX UMC. [TneHounsbie u nudy3rnoHHBIC PE3UCTOPHI.

15. KonnieHcaTopbl U MHAYKTUBHBIE 3JIEMEHTHI B MUKPO3JIEKTPOHUKE.

16. ITpuGopsI ¢ 3apsa10BOI CBsA3BIO, chepa MPUMEHEHHUS U IPUHITUT JCHCTBUS.

17. ®usnueckue orpaHUUEHUs B MUKPO3JIEKTpoHUKe. Dnektpomurpanus B UMC. Bnusiaue mexoaie-
MEHTHBIX coequHeHuii Ha padoty UMC. [ToHsTHE 3a1ep)KKH UMITYJIbCA.

18. CpaBHHTENbHAS XapaKTEPUCTUKA MOJJIOKEK HA OCHOBE KpeMHHUA U apceHuaa rayuius. CTpykTypa
ITOJIEBBIX TPAH3UCTOPOB € YIPABJISIOLIUM NEPEXOAOM METAILI-TIOTYIPOBOJHUK.

19. IlpuHiun neldcTBUS TPAH3UCTOPOB C YIPABJISAIOLIMM [1EPEX0I0M METAIUI-IIOIYIIPOBOIHHUK.
AHali3 CTOKOBBIX M CTOK-3aTBOPHBIX XaPAKTEPUCTHUK.

W

Memoouyeckue pexomenoayuu

[ToaroToBKa CTYZAEHTOB K 9K3aMEHY BKIIFOYAET MPOPAOOTKY JIEKIHiA, B TEYCHUE CEMECTpa U He-
MOCPEACTBEHHYIO MOJITOTOBKY B JTHU, MPEALIECTBYIOIINE IK3aMEHY, BKIIIOUYasi, MOArOTOBKY K KOJUIOK-
BHyMaM, TECTHPOBAHUIO, BHIITOJHEHUIO JTa00OPATOPHBIX paOdOT U UX 3aLIHTY.

JlJis MOArOTOBKM K OTBETaM Ha 3K3aMEHAI[MOHHBIE BOMPOCHI (OHU BBIIAIOTCA B KOHIIE CEMECT-
pa) CTYJEHT JOJKEH MCIIOJIb30BaTh HE TOJBKO KypC JIEKIMI, HO 1 OCHOBHYIO U JIOIIOJHUTEIbHYIO JIH-
TepaTypy AJis BbIpaOOTKH YMEHHS J1aBaTh Pa3BEPHYThIE OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI.

B Xxome moAroToBKkM K SK3aMeHY CTYAEHTY HEOOXOIUMO OOpaliaTh BHUMaHHE HE TOJBKO Ha
YpOBEHb 3alIOMHMHAHUS, HO U Ha CTETIEHb MOHUMAaHHUs U3y4aeMbIX BOMPOCOB. MeXxaHn4ecKoe 3aloMHu-
HAHUE YMCIIOBBIX 3HAYEHUM XapaKTEPUCTHK MAaTEpUAIOB HE PEKOMEHAYETCS, HO CTYACHT JOJKEH OT-
YEeTIUBO MPEACTaBIATh cebe MOPAIOK ITUX BeIuuuH. HemocpencTBeHHas MOATOTOBKA CTYJIEHTa K JK-
3aMEHy JI0JDKHA B Pa3yMHBIX IPONOPLUAX COYETaTh M 3allOMHUHAHME, U ITOHUMAaHHUE IPOrPaMMHOIO
MaTepuaia.

Kpumepuu oyenusanus
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I[To nToram sK3aMeHa CTYJEHTY, U3 MAaKCUMAJILHOTO KOJIM4ecTBa OamioB, koTopoe cocrasiser 30,

BBICTABJIACTCS:

1)ot 27 mo 30 GayoB, eciu BIaJeeT MPOrPAMMHBIM MaTEPHAIIOM 10 JUCIUIUINHE B IOJTHOM
o0BemMe; 10CTaTOYHO TTyOOKO OCMBICITUBAET AUCHUIUIMHY, HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOMPOCHI;
yMEET aHaIN3UPOBaTh, CPABHUBATH, KIACCHPHUIIMPOBATH, 0000IaTh, KOHKPETU3UPOBATh H CUCTEMATH-
3UpOBaTh U3YUYCHHBIN MaTepuall, yCTaHABIUBATh NPUYNHHO-CIIEICTBEHHBIE CBSA3H; YETKO (POPMHUPYET
OTBETHI;

2)ot 24 1o 26 6aIoB, €CIM BiaieeT MPOrpaMMHBIM MaTEpUAJIOM MTOYTH B ITOJTHOM 00beMe
(umeroTcs MpoOesTbl TOJIBKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pa3jieliax); CaMOCTOATEILHO U OTYACTH
IPY HaBOJSIIMX BOMPOCAX JaeT MOJHOIEHHbIE OTBETHI HA BOIIPOCHI; HE BCET/Ia BBIJEIAET Hauboee
CYILIECTBEHHbBIE, HE JIOMYCKAET BMECTE C TEM CEPbE3HBIX OLUIMOOK B OTBETAX;

3)ot 15 no 23 6amioB, eciu BiajgeeT OCHOBHBIM 00bEMOM MIPOTPAMMHOT0 MaTepualia Mo AUCIH-
IUTMHE; TPOSBISET 3aTPYAHEHHUS B CAMOCTOSITENIbHBIX OTBETAX, OMEPUPYET HETOUHBIMU (DOPMYITHPOB-
KaMU; B IPOLIECCE OTBETOB JIOMYCKAET OMIUOKH IO CYIIECTBY BOIIPOCOB.

B cnyuasx, korna oOydaromuiicss He OCBOMII 00s3aTeIbHbI MUHUMYM IIPOTPAMMHOTO MaTepua-
JIa 10 JUCLHUIUIMHE, HE CIIOCOOEH OTBETUTH Ha BOMIPOCHI JaXKe MPH JOTOJIHUTEIBHBIX HABOIAIINX BO-
npocax, BeicTaBisieTcs: 0 6amioB. CTyneHT, HenoOpaBmuil 36 6aJIJIOB B X0/ TEKYIIETO U PyOeKHOTO
KOHTPOJIS, K 9K3aMeHy He Joryckaercs. Hibke npuBeeHbl KpUTEPUU U MIOKA3aTeNI OLEHUBAHUS TIPO-
MEKYTOYHOM aTTECTallHH.

Tabmuua 100. Kpumepuu u noxazamenu oyenusanus npoMexcymoyHou ammecmayuu

[llkana mo TpaAUIIMOHHON MATUOAJUILHOM CUCTEME

ba3oBblii ypoBeHb [IponBunyTHIiA Bricokuit
Heynosnersopu- YIOBIETBOPUTENLHO /aud. YPOBEHb YPOBEHb
TEIbHO 3a4yeT xopomio/ aud. 3a4yer OTINYHO/ TU. 3aUeT

Hlkana no 6aIbHO-PEUTUHTOBOM CHCTEME
36 — 60 61— 80 | 81— 90 | 91— 100

7. MeToauyeckue MaTepuaJibl, ONpeae/souue Npoueaypbl OeHMBAHUA 3HAHUI,
YMEHH, HABBIKOB M OIBITA AeATEJbHOCTH

Tabmuua 11. Pezynomamul océoerus yuebHou OUCYUnIunbl, nooaexcaujue npogepke

Pe3yabTarhl 00yueHust OcHOBHBIE MOKA3aTeJIN OLIEHKH
(komMmneTeHMH) pe3yJbTaToB 00y4eHHs
Cnoco0eH MpoBOAMTH aHAJIM3 | 3HATH:
NPUYUH Opaka NpM M3roTOB- — - OCHOBHBIE BU/JIbl UHTETPAJIbHBIX YCTPONCTB PajHo-
JIEHUH W3eJIMid MHKPOIJIeK- AEeKTpOHUKH;(31)
TPOHUKH U [1aBATh PEKOMEH- — - ocHOBHbIE XapakTepuctuku MUC ¢ yueTom cxemo-
JAllMM 10 HX YCTPAaHEHUIO M TEXHUYECKUX PELICHUH U IPUMEHSAEMOM TEXHOJI0-
npeaynpexaennio (IIK-3): run;(32)
v' TIK-3.1 BBISBISIET TEXHO- — - IEPCIIEKTUBHOCTH OTHENbHbIX Ki1accoB MUC miis
norudeckue (pakTopsl BHIbI- IIPUMEHEHUS B COBPEMEHHBIX 3JIEKTPOHHBIX CUCTE-
BAIOIIHE MOTPEIIHOCTH U3T0- Mmax.(33)
TOBJICHUS U3JEIIMI MUKPO-
AJIEKTPOHHUKHU. YmMmerb:
v’ TIK-3.2. JlaeT npeioxe- — - IPUMEHSATh NOJIyYeHHbIC 3HAHUS IIPU PELICHUU 3a]a4
HUS TI0 JIMKBUJAIMK Opaka B IIPOEKTUPOBAHUS PAJUOAIIEKTPOHHBIX cpeacTB(Y1)
MIPOU3BOJICTBE U3IEITUN MUK- — - BeIOMpaTh ontuManbabie MUC npu
PORJIEKTPOHUKH. MPOCKTUPOBAHUM JIEKTPOHHBIX cucteM;(¥Y?2)
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oecc.

v' TIK-3.3. Ilpeqnaraer BHe-
CEHHe U3MEHEHMI B TEXIIPO-

— - oTpeneNaTh He0OXOIMMBIE CPeACTBA 00ECTICUCHHS Ha-

JIeKHOCTH JIEKTPOHHBIX CHCTEM C Y4eTOM O0COOEHHO-
cteit mapamerpoB MUC, Bxoasmux B cucreMy;(¥3)

— - yuuThIBaTh puznyeckyro ctpykrypy MUC u tun npu-

MEHSEMOW TEXHOJIOTHH MPU OPTaHU3alUK TPOU3BOI-
CTBa PaJIMO3IEKTPOHHBIX cpescTB;(Y4)

— - [IPOBOJAMTH aHAJIN3 OKCILTyaTalluX 3JICKTPOHHBIX

cuc- TeM ¢ no3unuu ¢pyHkimonuposanuss MUC,
HaXOo/Is1- IUXCcS B cocTaBe cucteM.(YS)

Baagers:
— - MeToJlaMH pacueTa oTAeNnbHbIX y310B MUC;(B1)
— - METO/IaMU OLIEHKH OJIOK-CXEM 3JIEKTPOHHBIX MOJICHUC-

TeM ¢ no3utiuu Beibopa MUC s pemenus GyHK-

LIMOHAJIbHBIX 3a1a4;(B2)

— - OCHOBaMH IIPOTrHO3UPOBAHUS PA3BUTUSA TCXHUICCKOT'O

YPOBHSI HHTETPAIBHBIX YCTPOHCTB B MHOTO()aKTOPHOM

npoctpanctse.(B3)

Tabmuma 12. Omanwvl hopmuposanus komnemenyuu u UCHONb3YEMblE CPEOCNEA OYEHUBAHUS

CocraB JIeMEHThI KOMIIeTeHIIUH
Conepikanne 31, 32, 33 V1,¥2, V3, V4,V5 Bl, B2, B3
ITanoB
Buabl 1. Jlexuun 1.JTaboparopusie pabotsl | 1.JlabopaTopHbie paboTHI
3aHATHH 2.KoHncynpranumn 2.CamocrostensHas pa- | 2. CaMmocTosTeNnbHas pa-
3. CamocrosTensHas pa- | 6ora 6ota
6oTa
CpencrBa 1. Ilocewenue 3anamuii | 1. Jonyck u | 1.3awuma pezyromamosg
ouenuBanms | (cm., pasn.S, Ta6m. 6). 8bINOJIHEHUE nabopamopnou pabo-

2.Konnoxeuym
(cm., pasn.5, Ta6n.7)
3. Tecmuposanue
(cm., pasn.5, Ta6:1.8)
4.3auem
(cm., pasn.5, Ta6a.10a)
6. Dx3ameH
(cm., pasn.s,
Ta611.100)

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

2. Obpabomka pe3yno-
mamos u no02omosKa
omuema 0 6blNOJIHEHHOU
pabome. (cM., paz.s,
Ta611.9)

3. Tecmuposanue(cMm.,
pa3n.5, Ta6mn.8)

4. Konnoksuym(cm.,
pas3n.5, Tabn.7)

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

mui(cM., pasn.S, Tabn.9)
2. Tecmuposarnue(cM.,
pazn.5, Ta6mn.8)

3. Konnoksuym(cMm.,
pazn.5, Tab6n.7)

4. 3auem(cM., pasza.s,
Ta6m.10a)

6. Ox3ameH

(cMm., pazn.5, Ta6m.106)

ypOBeHB C(I)OpMI/IpOBaHHOCTI/I 3JIEMEHTOB KOMIIETCHIIMI B paMKax NU3yUCHUA JTAHHOM JUCITUTILIHN-

HBI BKITIOYAET YETHIPE YPOBHS:
® HU3KULL YPOBEHb(OYEHKA «HEYOOB8IemMBOPUMENbHO») XapaKTePU3yeTCsl TNO0 OTCYCTBHEM,
1100 YaCTUYHOU C(HOPMUPOBAHHOCTBHIO FIIEMEHTOB KOMITETEHIIHIA;
® 030860l YPOBeHb (OYeHKA «VO0BIemMBOPUMENLHO ) SIBISETCS 003aTEIBHBIM JIJIST BCEX
00yyaromuxcs Mo 3aBepIIeHNH OCBOCHUS TUCIMIUIMHBI, B IIEJIOM 3JIEMEHTHI KOMIIETCHIU I
c(hOpMHUPOBAHBI;
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® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOULO») XapaKTEPU3yEeTCs MPEBBIIEHUNEM MUHUMAIb-
HBIX XapaKTEePUCTHK c(POPMUPOBAHHOCTH KOMIETEHIMH 10 3aBEPILIEHUH OCBOSHUS TUCIIMII-

JINMHEL,

® BbICOKULL YPOBEHb (OYEeHKA «OMAUYHOY) XAPAKTEPU3YETCd MAKCUMAJIbHO BO3MOYKHOU BbI-
PaXKEHHOCTBbIO KOMIIETEHIIMM U SIBJISETCS] BaXKHBIM Kau€CTBEHHBIM OPUEHTHUPOM JJISl CaMOo-
COBEPILEHCTBOBAHMUS.

Hwxe B Tabnure 13 nmpuBeneHs! 001ue XapakTEpPUCTHKN U KPUTEPHU OLIEHUBAHHS YPOBHSI OC-
BOEHUS 3JIEMEHTOB KOMIIETEHIINN 3aKPETUIEHHBIMHU 32 JUCLUILUIMHOM.

Tabmuua 13. Obwue xapakmepucmuku nokazameneti U Kpumepues OYeHUBAHUS.
KOMnemeHyuu no Smanam

IToxka3zaTenn 3HATDH YMeThb Baagerns
U KPpUTEPUH
«OTIYHO» OO6manaer (dakTuue- | YMeeT npuMeHATh mo- | Biameer TexHosorHs-

(BBICOKHI1 YPOBEHD)

CKMMU H TCOPCTHUYC-
CKAMHU 3HaHUSIMHU B
npeAesax M3y4aeMou
00J1aCTH ¢ IOHUMAaHU-
€M TIpaHUll HOPUMCHHU-
MOCTH.

J'Iy‘-IeHHble 3HAHUA OJIA
pELICHHS IPOM3BOJCT-
BCHHBIX WU HCCJICIOBA-
TEIICKH 3a7ad B H3Y-
qaeMoi 001acTi

MU B U3y4aeMoOMu Ipen-
METHOH oOjlacTd H
MMEET HAaBBIKM HX CO-
BEPIIICHCTBOBAHUSI.

«Xopomo»
(MpoaBUHYTHIH
YPOBEHb)

3HaeT GaxThl, MPHH-
ITUTIBI, POIIECCHI, 00-
IIMe TIOHSATHSI U KaTe-
TOpHH B TIpe/ieiax
M3y4aeMoi o0actu

OOnanaer guamnazoHOM
OPaKTUYECKUX  yMe-
HU, TpeOyeMbIX 15
peuieHus npodeccuo-
HaJIbHBIX 33124

AnanTupyer cBoe Io-
BeJICHUE K 00CTOsI-
TCJIILCTBAM B pCHICHUHA
3ajiay B U3y4aeMoi
obnactu

«Y 1OBJIETBOPUTEIBHO
(moporoBblii ypoBeHb)

Ob6mnazaer 0a30BBIMHA
OOIIMMH 3HAHUSAMU B
U3ydaeMou 00JIacTH

OO6nanaeT OCHOBHBIMU
YMEHUSMH, TpeOye-
MBIMH JIJ151 BBITIOJTHE-
HUSI HECJIOXKHBIX 3a/1a4
B U3y4aeMoi 00J1acTH

CrnocoOeH BBIOIHATD
paboThI B U3y4aeMon

005acT Noj KOHTPO-
JeM .

«HeynoBneTBopuTEIbHO»
(Huskwuii ypoBeHb)

OTpBIBOYHBIEC 3HAHUS,
IIyTacT OCHOBHBIC I10-
HATHS U KaTETOPUH B
n3y4aemMoi o0nacTu.

YMeHus: He M03BOJISAIOT
BBITIOJIHUT HECIIOKHBIC
3aJa4u B U3yyaeMoi
o0yactu, coBepuIaeT
OLINOKHU.

HcnbIThIBAaET TPYAHO-
CTH TIPH PELICHUH 3a-
Ja4 B U3y4aeMoi 00-
JIACTH J1aXe O] PYyKO-
BOJCTBOM

416 c.

Ocnosnas numepamypa
1.Crenanenko U. I1. OcHoBBl MUKpO3IeKTpOoHUKH. - M. : CoBerckoe paano, 1980. - 424¢.(163k3, no-
nounbiit uaACKe 6@2.13(075.3)).
2.'yproB B.A. TBeprorenbHas 3JeKTPOHUKA : yued. mocobue ais By30B. — M.: Texnocdepa, 2005. —
407 c.(15 2x3., mosounsiit HoMep 531.91(075.3))
3. Martepuaisl 3JI€KTPOHHBIX CPEACTB [DJIEKTPOHHBIN pecypc] : yuebHoe nocodue / FO. A. I'atuuH, B.
JI. Tkamuy, I1. A. Kamaes [u np.]. — DnextpoH. TekcTtoBbie ganHbie. — CII0. : Yausepcuter UTMO,
2010. — 112 ¢. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/67263.html

4. Epumos U.E., Kossips U.4., I'op6ynoB F0.11. MukposnekTponuka.- M.: Beicias mkomna. 1987.-

Llononnumenvnasn numepamypa

8. YueOHO-MeTOAMUECKOE 00ecieueHue JUCIMIIINHbI

1. Konenon JI.A. TexHOIOTHS ¥ KOHCTPYHUPOBAHHE MHUKPOCXEM, MUKPOITPOIIECCOPOB M MUKPOCOOPOK.-
M.: Paguo u cBs3b. 1989.- 421
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2.Xoposun I1., Xunn V. UckycecrBo cxemorexHuku: B 3 - x tomax: T.1,2,3. Ilep. c anri1. — M.: 5
Mup,1983. — 367 c.

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

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CnpaBouHas ripaBoBas cuctema «I[ apanry.

3. http://www.consultant.ru/ -CripaBounas npaBoBast cuctema «KoncynprantlLmtocy.

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

5. DneKTpoHHBIE BEpCUH KypHaNoB: “@u3uka TBepaoro rena”’, “XKypHan TexHuueckoi puzuku”,
“IIuceMa B s)KypHaAI TeXHUYECKON (HU3uKK”’, “DU3HKaA U TEXHUKA TOIYITPOBOHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX JOCTIKCHHSIX B 00JIACTH MUKPO- U HAHOTEXHOJIOTHH.

9. IIporpaMmMHoOe o0ecriedyeHue COBPEeMEHHbIX
HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHI

1. CTyIeHTbI UMEIOT IOCTYTI K €JMHOMY 00pa3oBaTeIbHOMY MOPTAIy, TJI€ MOTYT B OTKPBITOM JJOCTYIIE
MOJTB30BAThCS pecypcaMy y4eOHO-METOANIECKOH JIUTepaTyphl, SIBISIOIUMHUCS pa3padoTKaMu Bexy-
mux BY30B Poccun.

2. JInst peHTHHTOBOTO KOHTPOJISI UCTIONIB3YETCsl CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHUS Ha 6ase mpo-
rpamMMHOTr0 obecrieuenust Moodle.

3. IIpu BBITOTHEHUH JTA00OPATOPHOTO MPAKTHKYMa CTYACHTHI B 0053aTEIILHOM MOPSIIKE TIPOBOIAT 00-
paboTKy 3KCIIEPUMEHTAIBHBIX TJAHHBIX C PUMEHEHUEM MTPOrpaMMHBIX HakeToB Microsoft Exell,
MathCad..

4. B paMkax obecrieueHus] IPUMEHEHUS] KOMITBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTeIbHOM MpOLIecce
MMEIOTCSI CHIeNNATN3UPOBAHHBIE KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM IPOrPaMMHBIM 00eCTIeYeHH-
€M U UMEIOIIUM BbIX0/ B IHTEpHET.

10. MarepuajibHO-TeXHHYECKOe OOecriedeHue padoThl

MarepuanabHO-TEXHUUYECKYIO 0a3y I MPOBEIEHHs 3aHATUH 110 TUCIMIUIMHE COCTaBIISAIOT:

e  CIEIMATM3UPOBAHHAA AyJUTOPHS, HCIOJb3yeMas MpU IPOBEICHUM 3aHATUH JIEKIMOHHOTO
tuna Ne238, pacnonoxkenHas no azapecy: 360004, Kabapnuno-bankapckas pecryOnvka, T.
Hanbumk, yn. Yepusimesckoro, 175, yueOnbiii kopryc yHuBepcurera Ned (OMD), ocha-
IIEHHAs MyJIbTUMEMIHBIM ITPOEKTOPOM U KOMILJIEKTOM arapaTypsbl, O3BOJISIOIIEH 1eMOH-
CTPUPOBATH TEKCTOBBIE U rpadyuuecKrie MaTepHabl;

e pabouee MEeCTO MPeroaaBaTeis;

e pabouue MecTa CTY/IEHTOB;

e MeloBas JocCKa.

MynbsTumenuniiHas mpe3eHTaIys, CONPOBOKIAIOIIAs JISKIIMIO, TO3BOJISET MPENOABATENO AKIIEHTH-
pOBaTh BHUMAaHHUE CTYJICHUYECKON ayTMTOPUM Ha KITFOYEBBIX BOIPOCAX JIEKIHU.
JucuuruinHa obecrniedeHa:

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

®  KHIDKHBIM ()OHIIOM OMOTHOTEKH;

®  3JIEKTPOHHBIMHU BEPCUSIMU JIEKLIMH 1

yueOHMKOB. JluciuminHa odbecneueHa:

® TECTOBBIM MaTepuallaMU B 3JIEKTPOHHOM oOyuatomien cucreme «Moodley (OTKpBITHIHA
YHUBEPCUTET);

® KHWKHBIM (POHIOM OMOTNOTEKH;
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® DJIEKTPOHHBIMU BEPCHUSIMH JICKIIUN 1 Y4eOHUKOB.

JlaGoparopHble 3aHATHS MO JUCUUILUIMHE MPOBOIATCS B jabopaTropun «Marepuaibl U KOMIIO-
HEHTbI TBEPJOTEJILHOW 3JEKTPOHUKM» U «TexHonorus (QpyHKIMOHAIBHBIX MAaTepHAIOB U CTPYKTYP
AIIEKTPOHUKI», OCHALLIEHHOMN CJIEYIOIIUM 000PYJOBAHUEM U U3MEPUTEIbHON TEXHUKOM:

1. JJaGopaTopHBIil CTEH 110 U3YUYEHUIO TEPMOIIEKTPUUECKUX SBICHUH.

2. YCcTaHOBKa MarHETPOHHOTO PACTIBIJICHUS MaTEPUAJIOB

3. YcraHOBKa BaKyyM-TEpMUUYECKOT0 HAIBbIJICHUS! TOHKUX IJICHOK

3. YcTaHOBKa JUIsl UBMEPEHUSA YIEIBHOIO COMPOTUBICHUSI TOHKUX TIJIEHOK.

4. JIabopaTOpHBIi CTEH]] U3yYEHUs1 MAarHUTHBIX CBOWCTB.

5. JIJabopaTOpHBIi CTEH/T 10 U3MEPEHUIO YIETLHOTO COMPOTUBIICHUS METOI0M 4-X 30H]IOB.

6. JIaBopaTopHbIil CTEH/T 110 U3MEPEHUIO BOJIBTAMIIEPHBIX XapAKTEPUCTUK MOTYIIPOBOIHUKO-
BbIX JJIEMEHTOB.

7. JJabopaTopHbIi CTEH/ 10 3IEKTPOXUMHUYECKOMY aHOIAUPOBAHHIO.

8. JlTabopaTopHbIi CTEH H3MEPEHUS TTapaMETPOB MOIYTPOBOJHIUKOBBIX MaTEPHAJIOB TI0 PEIaK-
cauuu (GOTONPOBOAUMOCTH.

9. U3mepuTelnp xapaKTepUCTHK MOJTYIIPOBOJHUKOBBIX Mpubopos JI12-56;

10. Ontrueckuii Mukpockon Beicokoro paspemenust LATIMET-20.

11. YcranoBKa KOHTaKTHOM CBapKHU.

12. JlaGopatopuslii ctenn usmepenus D/1C Xoma.

13. [udpoBbie BOJBTMETPBI, aMIIEPMETPBI, MOCTHI IIOCTOSIHHOT'O U IIEPEMEHHOT0 TOKa, F'eHepa-
TOPBI, OCHMILIOrpadbl, ICTOYHUKH MUTaHUS, MYJIbTUMETPHI U JP.

14. TIK-4 .

15. HoytOyk- 1 .

16. Ontrueckuit Mukpockon MBC-1.

17. Crena Ui U3MEpEHUs! CTAaTHYECKUX TapaMEeTPOB UHTETPATIbHBIX CXEM.

18. Ctenn uist I3BMEpEeHUs AMHAMHYECKUX MapaMETPOB HHTETPATIHHBIX CXCM.

CryneHTsl UMEIOT JocTyl yepe3 VIHTepHeT JOCTyI K 3JIeKTpOoHHOM oOydaroreit cucteme «Moodle»
(OTKpBITBI YHUBEPCUTET), KOTOpasi MO3BOJISIET pa3MelliaTh 3IEKTPOHHbIE Y4eOHbIE KypChl B CBOOOIHOM JI0-
CTyIIE JUIsl CTYJICHTOB YHUBEPCUTETA.

[Tpu npoBeneHNH 3aHATHI JIEKIIMOHHOTO THITa, CEMUHAPCKUX 3aHATUH HCITOIB3YIOTCS:
JIUYEH3UOHHOE RPOZPAMMHOe 0Decneuenue u c60000HO pACHPOCMPAHAEMbLE NPOZPAMMDL:

e Microsoft Office mumensust: Jloroop Nel35 or 22.05.2018, moroBop Ne 1n-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, moroBop 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 or 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot
25.11.2014, noroop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, ceptudu-
kat ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxusarop 7z, Adobe Acrobat Reader muiieHsus: npegocTaBisieTcsi OeCIUIaTHO Ha YCIIOBHSX
o anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome nuiieH3usi: mpeocTaBisieTcst
OecIUIaTHO Ha YCJIOBUSIX JIMLEH3MOHHBIX COIVIAIICHWI HA MPOrpaMMHOE OOecredyeHHe C OT-
KPBITBIM UCXOIHBIM KOJIOM TI0 ajpecy https://code.google.com/intl/ru/chromium/terms.html.

J1st cTyIEHTOB € OrpaHMYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSI CO3/IaHbI CIICHHAIBHbBIE YCIOBUS IS
nony4enust oOpazoBanus. CrHenuain3upoBaHHOE TOMEIICHHE ISl WHBAJIMIOB PACIIOIOKEHO IO a/Ipecy:
360004, KabapmuHo-bankapckas peciiyomuka, T. Hampumk, yn. YepHbieBckoro, 173, riaBHbIA y4eOHBIH
KOpITYC YHMBEpcHTETa, ayauropus Nel4s.

B mensx qocTynmHOCTH MOTy4deHus! BHICHIEro 00pa30BaHus 0 00pa3oBaTelIbHBIM [IPOrpaMMaM HHBA-
JIMAMU | JIAIAMUA C OTPAHUMYCHHBIMI BO3MOYKHOCTSIMH 3/J0POBbsI YHUBEPCHTETOM 00CCIICUNBACTCSL:

® aJbTepPHATHBHOM Bepcuel ouImanbHoro caiita B cetn «MHTepHe™ [is CaOOBUIAIIINX;
® [IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOIIETO 00YYarOIEMYCsl HEOOXOIMMYIO ITOMOIIB;
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® [T WHBAJIWAOB U JIMI[ C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3[I0pPOBBSl MO CIyXy — IyOJIMpOBaHUE
BCIIyX CIPaBOYHOM WMH(MOPMAIMU O PACIMCAHMW YUYCOHBIX 3aHSTHIA; OOCCIICUCHUE HaIICKAIMK
3BYKOBBI- MU CPEJICTBAMHU BOCIIPOU3BEACHNS MH(OPMALIULL;

® JUIA MHBAJIMAOB U JIMIL C OrpaHMYCHHBIMU BO3MOYKHOCTAMU 310POBbs, UMCIOIUX HAPYIICHUA OIIOPHO-
JIBUTATEIILHOTO amiapara, Co3aHbl MaTepUATEHO-TEXHUUECKUE YCTIOBHS 00SCIICUNBAIOIIIIE BO3MOXK-
HOCTh OECIPENATCTBEHHOTO JIOCTYIAa O0YJAIOIIUXCS B YIEOHbIE IOMEIICHNsI, OOBEKTY IMUTAHUS, Tya-
JIETHBIE U IpyTHe TIOMEIEHNS] YHUBEPCUTETA, A TaKXKe MpeObIBaHMs B YKA3aHHBIX MOMEIICHUSX (Ha-
JIMYME PACHIMPEHHBIX JBEPHBIX MPOEMOB, IOPYYHEH U PYTHX MPUCTIOCOOJICHH).
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Jluct uamMeHeHuit (IONOJTHEHUMN)
B paboueii mporpamme AUCITUIUTHHBI (MOTYJIs)
b1.B.09 «MHTerpansHple yCTpONUCTBA JIEKTPOHHBIX CPEACTBY»
11.03.03 — KoncTpynpoBaHue U TEXHOJIOTHS JJIeKTPOHHBIX cpeAcTB HA 20 -20 y4yeOHbIN roa

Ne IIepeyeHp BHOCUMBIX
IIpumeuanue

n/n Snement (myskT)PJIIT M3MEHEHU! (JIONOJTHEeHM)

Obcyoicoena u pekomeH008ana Ha 3acedanuu Kagheopvl
DJIEKTPOHUKH M ITUPPOBBIX WHOOPMAIMOHHBIX

TEXHOJIOTUM, TPOTOKOJI Ne OT «
2021 r.

»._

3aBenyrommii kageapoii / P.III. Temen /

MTOAMHKCH pacumdpoBKa HOATUCH nara
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