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1. llenb 1 337241 OCBOEHUS JUCHUILIUHBI (MOTYJIs1)

Lenb u3ydyeHus AUCUUIUIMHBI —BIsEeTCS (pOpMHUpOBaHUE MPEICTABICHUN O MPUHIUIIAM
U ocHOBaM paborel mpubopoB mguanazona CBY, KBY wu I'BY, mnonydeHue HaBBIKOB
NPAaKTUYECKOT0 MPUMEHEHUS PUOOPOB M YCTPOICTB 3TOrO AMANIA30HA YACTOT. .

3amaun OCBOEHUS IMCLUUIUIMHBL (OPMHPOBAHUE 3HAHUM 1O BONpPOCaM TEOPUH U
MPAKTUKK YCHEIIHOTO HCIOJIb30BaHUA NpubopoB u yctpoiicte CBY nuamazona, u3ydeHue
dbusnueckux mnpoueccoB B mpubopax u ycrpoiictBax CBU nuana3zona, nmpruoOpeTreHue HaBBIKOB
CBOOOJHOTO BJIAJICHUS METOAAMHU M CPEJCTBAMHU aHAJM3a MPOLECCOB B MPHOOpaxX M YCTPOHCTBAX
CBY pgmamna3zoHa,u3yuyeHHEe KOHCTPYKTHUBHBIX OCOOEHHOCTEH, MapamMeTpoB, XapaKTEPUCTHK U
PEKUMOB PadOTHI TPUOOPOB, a TakKe HaBBIKOB puMeHeHHst CBY npubopoB Ha IpakTUKE.

N3ydyeHne qUCHMILIMHBI HAIIPABJIEHO HA MTOJATOTOBKY CIIELIMAIMCTOB, CIOCOOHBIX peIlaTh
po0JIeMbl, BOSHUKAIOIINE MTPH SKCILTyaTalluy U3JENIUN AIEKTPOHHON TEXHUKU C y4EeTOM 00J1acTH,
THUIIOB U 33/1a4 ITPO(ECCHOHATLHON JEATEIILHOCTH B COOTBETCTBUU C NMPO(ECCHOHATBHBIMU
CTaHJapTaMHU:

06.005 «Coeumamuct 1O JKCIUIyaTalldd PaJAHOdJEKTPOHHBIX CPEACTB  (MHXKEHEp-
JNIEKTPOHUK)», YTBEPXKIEHHBIM MpuKa3oM MUHUCTEpCTBA Tpyda U COIMAIBHON  3alllUTHI
Poccuiickoit @enepanun ot 31 urons 2019 roma N 540H (3apeructpupoBaH B Muniocte PO 28
asrycra 2019 roaa, peructpaunonusiii N 55756).

40.058 «MHxeHep - TEXHOJIOI IO MPOU3BOJACTBY W3ACIUNA MHUKPOIIECKTPOHUKN,
YTBEPKACHHBIA MpHUKa30oM MHHHCTEpPCTBA TPyJla U COIMANbHOM 3ammThl Poccuiickoit denepanuu
ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntocrom Poccun 29.07.2019 1. Ne 55439).

2. Mecro pucuumnssl B ctpyktype OITOIT BO

JlucuuiuiiHa BKJIIOYEHA B BapuaTHBHYIO dYacTh Onoka 1, B1.B.12 yweOHoro murana mo
HanpasjieHuo noaroroBkn BO Hanpasnenume mnoxaroroBku 11.03.03 KoscrpympoBanue u
TEXHOJOTUSl  DJEKTPOHHBIX  cpeAcTB,  npoduinb:  KoHcTpyupoBaHWe M TEXHOJIOTHS
PalnOdIEKTPOHHBIX CPEJICTB.

[Tpu ocBOECHMM AUCHUIUIMHBI 00yYArOIIUICS CMOXKET YaCTUYHO MPOAEMOHCTPUPOBATH

cnenyromue 0000meHHbIe TpyAoBbie GyHKINH (OTD):

— DKcrlyaTanuus paJuoIeKTpOHHOHN anmnapartypsl (mpodeccnonanbhblil cranaapt 06.005
«CrienuanucT 1o SKCIUTyaTallid PaJnOdJIeKTPOHHBIX CpPEACTB (MHXKEHEP-DIIEKTPOHHK )Y,
koA B, ypoBenb kBanu¢pukanuu -5);

— Pa3paboTka eJMHUYHBIX TEXHOJOTHYECKUX MPOIIECCOB W PEKOMEHIAINI 10 YCTPAHEHUIO U
PEIYIpPExKIECHUIO Opaka B MIPOU3BOJICTBE U3IeTTNiI MHUKPOAJIEKTPOHUKH
(mpodeccuonanbublii crannapt 40.058 «HxeHep - TEXHOJOT MO MPOU3BOJICTBY H3JEITHI
MHUKPO3JIEKTPOHUKIN», KOJ B, ypoBeHb kBanudukanuu -6);

Nzyuenne mucummaunbl «lIpubopsl u texuuka CBUY» Ga3zupyercs Ha cleqyromux
muciIuinHax: MmkeHepHas u koMibloTepHas rpaduka, CXeMOTEXHHUKA SJIEKTPOHHBIX
ycTpoiicTB. OCBOEHHME [aHHOW IUCUUIUIMHBI, B CBOIO OYepe]h, HEOOXOAUMO s
YCIIEIIHOTO YCBOCHMS, B TOCIEAYIOIIEM MPOU3BOJCTBEHHOM MPAKTUKA W IIPHU
BBITIOJIHEHUH BBITTYCKHOM KBaTU(UKAITMOHHON PabOTHI.

3. Tpe6OBaHI/I}I K pe3yJibTaTaM OCBOCHUS NUCHUIIJINHBL

BrimmyckHUK g0MKeH 001aaaTh cieayromnieit npodeccrnonansuoi kommerennuen (I1K):



- Cnoco0OeH MpoBOAMTH TEXHUYECKOE OOCTyXHMBaHHE paauodnekTpoHHou ammaparypsl (I1K-1)
(mpoeccronanpupiii  cranmapt 06.005 «Crenuamuct 1O SKCIUTyaTallMd  PaguodJIeKTPOHHBIX
cpencTB (MHXKEHEP-IJEKTPOHUK)», TpynoBas ¢yHkuus B/01.5 - Texnudeckoe o0OCIyXHBaHUE
PaaNO3JIEKTPOHHOM anmaparypsbl).
Koza 1 HauMeHoBaHME HHAMKATOPA TOCTHIKEHUSI KOMIIETEHIINN:

I1K-1.3. Hcnons3zyer cpeactBa H3MEPEHUs [UIsI KOHTPOJS TEXHMYECKOTO COCTOSIHUS

PaMO3IEKTPOHHON anmnaparypsl

B pesynbrare n3ydenus aucuuiuinabl (moayiist) b1.B.12 «ITpuGopst u rexauka CBY»
CTYZEHT JIOJIXKEH:

3Harh:

CTIOCOOBI HACTPOMKHU PAIHOAICKTPOHHOH anmaparypsl;

— MeToAbsl  00pabOTKM  pE3ylbTaTOB  M3MEPEHHH € HUCIOJIB30BAHHUEM  CPEACTB
BBIUMCIIUTEIbHON TEXHUKH;

— OpUHLUNBL  pabOThl, YCTPOWCTBO, TEXHUYECKHE BO3MOXHOCTH CPEICTB  KOHTPOJIS
TEXHUYECKOTO COCTOSIHUSL PaIMO3JIEKTPOHHOMN anmnaparypsl;

— TpebOoBaHUs OXpaHbl TPY/a, MOKAPHOW, TPOMBIIIICHHOM, YKOJIOTHYECKON O€30MaCHOCTH U

3JIEKTPOOE30MaCHOCTH.

YMeTn:
— MOHTHPOBATH PAJAUOIIECKTPOHHYIO aNmnaparypy;
— JIMarHOCTUPOBATh M OLIEHNUBATh TEXHUUYECKOE COCTOSHHME PAJUO3ICKTPOHHOM annaparypsl;
— HCIOJIb30BaTh M3MEPUTEIbHOE OOOpYIOBaHWUE JUIsi HACTPOUKH PaAAHOIIECKTPOHHOM
anmnaparypsl,

Bnagers:
— TeCTUpOBaHHEM Pa0bOThl PaIUO3TEKTPOHHON anmaparypsl epe;] ee dKCITyaTalue;
— HAaCTPOMKOU paguodIEKTPOHHOMU allapaTrypsl;
— MOHMTOPUHIOM TEXHUYECKOTO COCTOSIHUS PAaINONIEKTPOHHOM anmnaparypsl;

4.ConeprkaHue U CTPYKTypa AUCHUTIIHHBI (MOTYJIs)

B Tabnune 1 nmpuBOaUTCS OmMMcaHWE COAEPKAHUS AMCUUILUIMHBI, CTPYKTYPUPOBAHHOE IIO
paszenam, ¢ yKa3aHHEM IO KaXIOMY pa3aeny (popMbl TEKYIIEro KOHTPOJIS: 3aliTa JJabopaTopHOH
pabotsl (JIP), xomnokBuym (K), rectuposanue (T).

Tabnuna 1
Ko
A dopma
HaumenoBanue KOHTPOJINPYEMO
Ne Copneprxanue pasjena/ TeMbl . TEKYILETO
pasznena 1 KOMIIETEHLIUU
KOHTPOJIS
(n1m ee yacTm)
1 |Ocobennoctu Ocob6ennoctu mnporieccoB B CBY mpubopax u | I1K-1 K, T, JIP
IIPOLIECCOB B Kkjnaccupukanus  npubopoB.  YpaBHEHUS,
CBUY npubopax u XapaKTePU3YIOLINUe
DKBHMBAJICHTHBIE | B3aUMOJEHCTBUE  3apsDKEHHBIX  YacTHIl €
cxemsl CBU ANEKTPOMATHUTHBIMHU MTOJISIMU.
npubOpoB. [TpeoOpa3zoBanue SHEPIuit B
MHUKPOBOJHOBBIX npudopax. OcHOBHbIE
napamMeTpbl  MHUKPOBOJHOBBIX  IPHOOpPOB.
OxBuBasieHTHBIe cxemMbl CBY  mpubopos.
DNeKTpoIMHAMUYECKHE CHCTEMBbl B MpuOopax
CBY 21eKTpOHUKH.




KoHncrpykuun, DJIEKTPOANHAMHUYECKUE cuctemsr | [1K-1 K, T, JIP
napameTphl, PE30HAHCHBIX M HE PE30HAHCHBIX MPHOOPOB.
MeTo/bl pacueta | KoHcTpykuuu, mapaMeTpbl, METO/Ibl pacdera
napameTpoB napameTpoB. Pe3zonaropsl st
CBUY npubopoB. | MUKpPOBOJIHOBBIX MpUOOpOB. Pe3oHaropHas
cucreMa MarHeTpOHOB. 3aMmeIsItonme
CUCTEMBbl JJIi HE PE30HAHCHBIX MPHUOOPOB.
[TonnynpoBouukoBbie CBY mpubops!.
Herexropsl. Cmecurenu. Juoae ['anna.
3 |CBY cxemsbl u CBUY Ttpan3uctopsl. Jlaunno-nposaerasie CBY | TTK-1 K, T, JIP,PK

OCHOBHBIE muozasl. Bapukanel. I'nOpuansie CBY cxembl.
KOHCTPYKTUBHBI | OCHOBHBIE ~KOHCTPYKTHBHBIE OCOOEHHOCTH.
e ocobennoctu. | [IpuHIun JEUCTBUSL. OcHoBHBIE

XapaKTepUCTUKH U TapaMeTpbl IpUOOpPOB.

Konctpykuuu snementoB . KoHcTpynpoBanue
CBY WHTErpajgbHbIX CXEM.
[TonynpOBOIHUKOBBIE JTHUOJBI.

Yeunureny, TE€HEepaTopBkl, CMECHUTENH.

ITaccuBHEBIE DIIEMEHTEI.

CTpyKTypa JUCHUILIUHBI(MOIYJIS)

Tabmuna 2. O0uias Tpy10eMKOCTh TUCIUIUIMHBI cOCTaBseT 3 3aueTHbIX eaunull (108 yacoB)

Bun paboTbt TpynoeMKOCTb, 4achl
6cemecTp Bcero

OO6mas TpyA0eMKOCTh (B yacax) 108 108
KonTaktHas pabora (B yacax): 45 45
Jlexumm (JI) 30 30
JIaGoparopusie pabotsl (JIP) 15 15
CamocrosiTenpHas pabora (B yacax): 63 63
CamocrosiTenbHOE U3yUCHHE Pa3/IeTIOB 54 54
[ToaroroBka n MpOX0OXkAECHNUE TIPOMEKYTOUHOM 9 9
aTTecTalluu
Bu npomexxyTodHoIl arTecTanuu 3a4yeT 3a4yer

Taomumna 3. JIeKIInoOHHbBIE 3aHATHS

Ne n/n Tema
1. Ocob6ennoctu nporueccos B CBY nmpubopax u kinaccuduxaus npudopos.
2. [Ipeobpa3oBanue sHEPril B MUKPOBOJIHOBBIX IPUOOpax..
3. KoHcTpykinu, napaMeTpbl, METO/IBI pacyeTa apaMeTpoB.
4. [TonynpoBonuukoBsie CBY mpubopst
5. I'uGpuansie CBY cxembl
6. Koncrpynpoanue CBY uHTErpaibHbIX CXEM.

Tab6muia 4. JlaboparopHbie pabOTHI

Ne n/m Tema
l. Pacuer BerxoaHbIX mapamerpos JIBB u JIOB.
2 [IpoBoaumocTs TpUOOPOB, SKBUBATIEHTHBIE CXEMBI TPHUOOPOB.
3. HerexropoB CBY curnanos
4 Pacuer Bixoaubix napamerpoB CBY tpan3uctopos




5.

\ Koncrpynposanue CBY uHTErpanbHbix cxem. Pacuer BHIXOAHBIX MapaMeETPOB

Tabmuua 5. CaMoCTOSATENbHOE N3YYEHHE Pa3/IeioB JUCIUTUINHBI

Ne ni/m Bonpockl, BBIHOCHMBIE Ha CAaMOCTOSITENIbHOE U3yUEHHE
1. | OcHoBsl pusnueckux npoueccoB B CBY npubopax
2. | DuexTpoauHaMHUYECKUe cucTeMbl B mpubopax CBY snekrponuku
3. | IlonynpoBoauukossie CBY npubopsl
4. I'u6pumasie CBY cxembl
5. Koncrpyuposanune CBY uHTErpaibHbIX CXeM
6. [Tpu6ops! u ycrpoiictea CBY, KBY u 'BY auanazonos
7. | AHTeHHBI U ycTpoiictBa CBY.

5.0ueHOYHbBIC MaTepUAIIbI I TEKYLIET0 U pyOeKHOTO KOHTPOJIS
YCIIEBAEMOCTH Y NIPOMEKYTOYHOM aTTeCcTaluu

5.1.  KomnokBuym

B cemectpe mpoBoasATCs 3 KOJUIOKBUYMa, KOTOPBIE OLIEHUBAIOTCS 10 8 OAIJIOB KX IbIi.

N —

LRI AW

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

5.1.1. Bompochl, BBIHOCUMBIE Ha KOJUIOKBHYM
(xontponupyemas komnerenuus [1K-1)
I1epBbIil KOJUIOKBUYM

Ocob6ennoctu nporeccoB B CBY mpubopax u kinaccuduxaiys mpudopos.
YpaBHeHUs, XapaKTEPU3YIOLIME B3aUMOICUCTBUE 3aPSKEHHBIX YACTHUI] C
3J€KTPOMArHUTHBIMU TOJISIMU.

[IpeoOpazoBanue SHEPTHi B MUKPOBOJIHOBBIX TPUOOpPAX.

OcHoBHbIE TapaMeTpbl MUKPOBOJIHOBBIX IPHOOPOB.

OxBuBasieHTHBIE cxembl CBY npubopoB.

DnexTpoauHamMuueckue cuctemsl B mpubopax CBY siekTpoHUKH.
Ormpesenenue quana3oHa CBEPXBBICOKUX YacTOT.

CaoiicTBa 1 0COOEHHOCTH ANEKTPOMArHUTHBIX Konebanuit nuanazona CBY.
Knaccugukanus npudopos CBY.

Bropoii koinmokBuym

DNeKTpoJMHAMUYECKHE CUCTEMBbI PE30HAHCHBIX U HE PE30HAHCHBIX TPUOOPOB.
KoHcTpykinu, napameTpbl, METO/IBI pacyeTa MapaMeTpoB.
Pe3oHatops! /11 MUKPOBOJIHOBBIX TPUOOPOB.

Pe3onaTopHas cucremMa MarHeTpOHOB.

3aMeIAIoNIe CUCTEMBI U1l He PE30HAHCHBIX PUOOPOB.
[TonynpoBonuukoBsie CBY npubopst.

JIeTEeKTOPBL.

Cwmecurenu.

Huonsl ['anHa.

OcoberHocTr pabOTH M KOHCTPYKIMHU puOopoB B nuama3zone CBY.
OcoGenHoctu KOHCTpyHpoBaHus npudopos CBY.

XapakTepuCTUKU U napaMeTpsl mpudopos CBY

Tpetnii KOJITOKBUYM

22. CBY tpaH3ucTOpHI.

23. JlapunHo-miposietHbie CBY nuoss!.
24. Bapukarmnsl.

25.I'mbpunasie CBY cxembi.




26. OcHOBHbIE KOHCTPYKTHUBHbBIE OCOOEHHOCTH.

27 IlpuHuun necTBusl.

28.0OCHOBHbIE XapaKTEPUCTUKH U TTapaMeTpbl IPUOOPOB.
29.KoHCTpyKIIUM 3JIEMEHTOB .

30.KoncrpyupoBanue CBY uHTErpaibHbIX CXEM.

31.I1onynpOBOTHUKOBBIE TUOBI.
32.YcuwiuTtenu, reHepaTopbl, CMECUTEIIH.
33.I1accuBHbBIE 3JIEMEHTHI.

PCKOMGHI[aHI/II/I IIpHU IMMOATOTOBKE K KOJIJIOKBUYMY

L4 HpOpaGOTaTB KOHCIICKTBI JIGKI.H/IfI I10 BOIIpOCaM KOJIJIOKBHUYMA,

® JIpOYUTATh OCHOBHYIO U JOIIOJHUTCIBbHYIO JIMTCPATYPY, PEKOMCHAOBAHHYIO 110 N3YyYaCMbIM

BOIIpOCaM;

® OTBCTUTH HAa BOIIPOCHI KOJUIOKBHUYMaA;

® [IpU 3aTPyJHEHUSX, IPOKOHCYJIBTUPOBATHCS C IIPENOIABATEIIEM.

Kpurepuu onenuBanus

Orenka
HeynosnerBopurensHo | YAOBIETBOPUTEIBHO Xopor1o OT1inuyHO
2 banna 4 Ganna 6 6amnoB 8 dautoB
CryzneHT He 3HaeT CryneHt CryzaeHT xopoiio CryzaeHT B IOJIHOM

3HAYUTEILHOM YacTH
BOIIPOCOB, JJOYCKAaET
CYILIECTBEHHBIC OIINOKHU
B OTBETax Ha BOIPOCHI.

MIOBEPXHOCTHO 3HAET
BOIIPOCHI
KOJUIOKBUYMA,
JIOITyCKaeT
HETOYHOCTU B OTBETC
Ha BOIPOC

3HaeT MaTepual,
IPaMOTHO U TIO
CYLIECTBY M3JIaraer
€ro, JI0MmycKas
HEKOTOpEbIE
HETOYHOCTHU B OTBETE
Ha BOIPOC.

0o0BeMe 3HaeT
Marepua, rpaMOTHO
U TIO CYIIECTBY
H3JIaraeT €ro, He
JOTTycKast
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOIIPOC.

5.2.

OO0pa31bl TECTOBBIX 3aJaHHIA

(xoHTponupyemas komnerenuus [1K-1)

1. JIunus nepeavu - 3TO CEeTh MapaMeTPOB a)

COCPE/IOTOYCHHBIX;
0) pacmpeieNIeHHBIX;
B) aKTUBHBIX;

F) HU OJIUH U3 YIIOMSAHYTBIX.

2. Jlnst pactipoCTpaHEeHUs TOTIEPEYHOM AIIEKTPOMArHUTHOW BOJHBI HAM HY)KHO MUHHMYM: a) |

IPOBOJTHUK;
0) 2 NpOBOJHUKA;
B) 3 MPOBOAHUKA;
') Ky4a IPOBOJTHUKOB.

3. UtoOBl MOJCTUPOBATH JTUHUIO TIEpeaadl OCCKOHEYHO MAJION JITHHBI AZ,
COCPENOTOUYEHHBIN 2JIEMEHT, KOTOPBIA HE UCIIOJIb3YETCS:

a) pe3ucTop;

0) UHIIYKTOD;

B) KOHJIEHCATOP;
T') TPAH3UCTOP.

4. Baocsr BKJIaZ B IIOJIHOC CONIPOTUBJICHUC JIMHUU TICPCAaYN B IIPCACTABICHUN
COCPEAOTOYCHHBIX 3JICMCHTOB!

a) pe3ucTop, HHIYKTOP;




0) pe3ucTop, KOHJEHCATOD; B)

KOHJEHCATOp, UHAYKTOP; T')

TPaH3UCTOP, KOHJEHCATOP.

5. XapakTepuCTUYECKUH UMITEIaHC JIMHUY TIePEIayu:

a) UMIleJaHC Z JTMHUU [Iepelaul;

0) uMIegaHc, KOTOPHBI ABISETCS MOCTOSIHHBIM B JIFOOOHN TOYKE JIMHUU NIEpeaul; B)
B3alMHO IIPOIyCKaHHUE JIUHUU N1€peIayH;

') HU OJIUH U3 YIIOMSHYTHIX.

6. KoHcranTa 3aryxaHus o O3Ha4Yaer:

a) IeHCTBUTENIbHAS YacTh [TOCTOSIHHOM pacnpocTpaHeHus; 0)

NIOTEpH, BbI3BaHHbBIE JINHUEH TIEpeayn;

B) HU OJIMH U3 YIOMSIHYTBIX;

I') BCE YIIOMSIHYTBIE.

7. Hwxe npuBeieH €IMHCTBEHHBIN CETEBOM SJIEMEHT MUKPOBOJHBI, KOTOPBIN SBISETCS
muHue TEA:

a) KoakcuanbHplii kabemb;

0) [IpsAMOyTOIBHBII BOJIHOBOJI; B)

KpyroBoii BOTHOBO;

r) [loBEepXHOCTHBII BOJTHOBO/I.

8. Paboure TOYKH B JIABUHHO-TIPOJICTHOM JINOJIC OTPEICIISIOTCS IBUKCHUCM: a)
OCHOBHBIX HOCHUTEJICH 3aps/a;

0) HEOCHOBHBIX HOCHUTEJIEH 3aps/a;

B) OCHOBHBIX M HEOCHOBHBIX HOCHUTENEH 3apsiia; T')

MOHAMU IIpUMECEH.

9. /Iyt U3roTOBJICHHSI CTPYKTYP JTaBUHHO-TIPOJICTHBIX AUOJIOB UCIIOJIB3YIOT, B OCHOBHOM,
MOJIYTIPOBOIHUKOBBIE MaTE€pPHAJIbL...

a) GaAs;

0) AlGaAs / GaAs;

B) InGaAs / InP;

r) Si.

10. OTpuraTenbHas AMHAMUAYECKAs TPOBOMMOCTD JIABHHHO-IIPOJISTHOTO N0/
BO3HUKaET (HaOmrogaercs) B...

a) CTAaTUYECKOM PEXKHME;

0) KBa3UCTaTUUECKOM PEKUME; B)

3JIEKTPOCTATUYECKOM PEXKHUME; T)

JTUHAMHYECKOM PEXKUME.

11. Dddext ['anna HabmromaeTcs B noaymnpoBoanukax GaAs, InP ¢
IIEKTPONPOBOIHOCTHIO. ..

a) cOOCTBEHHOI1; 0) JOHOPHOIA; B)

aKLENTOPHOM;

') KOMIIEHCUPOBAaHHOM.

12. BO3MOKHOCTb HCIIOJIb30BAaHMS HU3KOYaCTOTHBIX TpaH3ucTopoB B CBY nuamazone
OrpaHHu€eHa CIeAYIMUMHU GU3NYECKUMU (HaKTOPaMHU...

a) BpeMEeHeM IepeHoca HOCUTeNeH 3apsiia;

0) yrJioM BBUIETa HOCUTENEH 3apsiaa u3 00yactu 0a3bl; B)

CKOPOCTBIO U3MEHEHUSI HAKOIUIEHHOT'O 3apsi/a;

') CXeMOM BKJIFOUEHUS U COOTBETCTBYIOUINX €l Mapa3UTHBIX EMKOCTEH U MHIYKTUBHOCTEH.
13. Ceepxronkas 6a3a ounomspaoro CBY tpansucropa o6ecrieynBacr... a)
YBEJIMUEHHUE BBIXOIHOM MOIIIHOCTH;

0) yMeHbIlIEHHE BPEMEHHU NIepeHoca HOCUTelel 3apsia;

B) YBEJIIMYCHHE OOPAaTHOT'O HAMPSKEHUS KOJUIEKTOPHOTO MEPEX0a; I')
yBenu4YeHUE KO HUIIMCHTA YCUIICHUS.



14. DddexT BoITeCHEHUS TOKa SMUTTEpa B Ounossapasix CBY TpaH3ucTopax BhI3BaH... a)
HAJIMYMEM COCPEAOTOYCHHOTO COMPOTUBIICHHUS B IICTIA IMUTTEPA;

0) OTCYTCTBHEM Harpy304HOTO COMPOTUBIICHUS B IIETIH KOJUIEKTOPA; B)
YBEIMYCHUEM EMKOCTH YMHTTEPHOTO MEePEX0/ia;

I') HAJTMYUEM PacIpeIeTICHHOTO MOIEPEYHOro CONPOTHRIEHUS 0a3oBoi obnactu. 15. s
YMEHBIICHUSI BPEMEHH TPOJIeTa 3JICKTPOHOB TI0]] BBIBOJIOM 3aTBOpA CIIEAYET. ..

. @) YBEITMYMBATH TONIIMHY ITOMJIOKKH TPAH3UCTOPA;
0) yMEeHbIIIaTh JUTMHY 3aTBOPA; B) MOBBIIIATH TIOJBHKHOCTB JJIEKTPOHOB B aKTHBHOM CJIOE; T)
CHIDKATh KOHIICHTPALIMIO JIEKTPOHOB I10J1 BEIBOAOM 3aTBOPA.

16. OcoOeHHOCTBI0 TeTepoCcTpyKTypHOTo OHnossipuoro CBY TpaH3ucTOpa SBISIOTCS... &)
MCIIOJIb30BaHUE TIOTYITPOBOIHIKA C Y3KOU 3aMpeIIeHHON 30HHOM 1715 o0actu 6a3br; 0)
UCTIOJI30BaHUE ITUPOKO30HHOTO TOJIYIPOBOJHHUKA JUIsI 00IaCTH IMUTTEPA;
B) HCIIOJIb30BaHME Y3KO30HHBIX MOJIYIIPOBOIHUKOBBIX JUIst 00JacTelt sMuTTepa u 6as3bl; I)
UCTIOJIb30BaHUE MTHUPOKO30HHOTO TIOJTYIPOBOTHHKA [T 001acTel 0a3bl M KOJIIEKTOpA.

17. JIunust cocrosimasi U3 y3KOH MOJIOCKU M 3a3eMJISFOIIEH TIIOCKOCTH a)
MUKPOTIOJIOCKOBAS JINHHS;
0) mesneBast TMHUS;
B) KOIUTAHAPHBII BOJIHOBOJI; T)MHUKPO-

MOJIOCKOBBIN PE30HATOP.

18. Jlunwust cocrosimias U3 IBYX MOJIOCOK, OJJHA U3 KOTOPHIX 3a3eMJICHA a)
MUKPOIIOJIOCKOBAS JINHHS;

0) miesneBast TMHUS;

B) KOILJIAHAPHBIA BOJHOBOI; T)

MOJIOCKOBBIN PE30HATOP.

19. Jlunus cocrosias U3 TPeX MOJIOCOK, JBE U3 KOTOPHIX 3a3eMJICH a)

MHUKPOIIOJIOCKOBAS JIMHHUS;

0) 1ieneBas TMHUS; B) KOTJIAHAPHBIA BOJTHOBOJ; T)
CBSI3aHHBIC JINHUM.
20. Jlunus cocTosimas u3 AByX M 00Jee MOJI0COK € 3JICKTPOMArHUTHOM CBSI3bIO )
MUKPOTIOJIOCKOBAS JIHHHUS;

0) meneBast TMHUS;
B) KOTIJIaHAPHBIN BOJIHOBOJ; T)

CBSI3aHHBIC JINHUM.

MeTtoauyeckue PCKOMCEHAANHU 110 IOATOTOBKE K TECTUPOBAHUTIO

TecTel — 3TO BOIPOCHI WM 33J1aHUs, IPEAYCMAaTPUBAIOIINE KOHKPETHBIN, KPATKUNA, YETKUN
OTBET Ha MMEIOLIUECS JTAJOHBI OTBETOB. IIpu caMOCTOATENBHOM MOATOTOBKE K TECTHUPOBAHUIO
CTYJICHTY HEOOXOA1MO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOpadoTaTh MH(YOPMAIIMOHHBIN MaTepUal Mo JUCHUIUIMHE.
[TpoKOHCYIBTUPOBATHCS C MPEINOIaBaTEIeM 10 BOIIPOCY BbIOOpa yUeOHOM JIUTEpaTyphI;

0) 4eTKO BBIACHUTE BCE YCIIOBHsI TECTHPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzer
IIPEJIOKEHO, CKOJIBKO BpPEMEHHM OTBOJWUTCS HA TECTHPOBAaHME, KAaKOBA CHCTEMA OLEHKH
pe3ynbTaToOB U T.1.;

B) mpuctymas K paboTe ¢ TecTaMHd, BHUMATEIbHO M JI0 KOHIIA TNPOYTHUTE BOINPOC U
npejularaéMble BapHaHThl OTBETOB. BriOepure mpaBuibHBIE (MX MOXKET OBbITh Heckoyibko). Ha
OTJIEIbHOM JIMCTKE OTBETOB BHINUIINTE LU(PY Bompoca U OYKBbI, COOTBETCTBYIOLINE MPABUIHHBIM
OTBETaM;

T) B IIPOIIECCE PEIIEHUs KeJIaTeIbHO MPUMEHSITh HECKOJIBKO MOJX0A0B B PEIICHNUH 3a/IaHUsl.
OTO TO3BOJSET MAKCHUMAIbHO T'MOKO ONEpHpOBAaTh METOJAMH DPELICHMS, HAaXOJsd KaXAbli pa3
ONTHUMAJIbHBIN BapUaHT;
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1) ecinu Bel BeTpeTunym upe3BbluaiiHO TpyIHBIN U1t Bac Bompoc, He TpaTbTe MHOTO
BpeMeHH Ha Hero. [lepexonure k Ipyrum tectaM. BepHUTECH K TPyTHOMY BOIIPOCY B KOHIIE;

€) 00s13aTeIbHO OCTaBbTE BPEMS JJIsl IPOBEPKU OTBETOB, UTOOBI N30€KaTh MEXAaHUYECKUX
OLINOOK.

Kpurepuu onenuBanus

OneHka
HEYIOBJICTBOPUTEIHHO YIOBJIETBOPUTEIIHHO XOPOIIIO OTJIUYHO
0 6amnos 3 damia 4 Ganna 5 6amioB
Menee 50 % npaBuIbHO 50-70% npaBUIBHO 71-85% 86-100%
BBINIOJHEHHBIX 3aJaHUH. BBIITOJHEHHBIX MIPaBWIBHO MIPABUIIEHO
3aJJaHuH. BBIIOJITHEHHBIX BBIITOJITHEHHBIX
3aaHUN. 3aJaHUN.

5.3. 3apanus ans 1a60paTOPHBIX 3aHATHIH
(xoHTponupyemas komnerenuus [1K-1)

JIaGopaTopHBbIil IPAKTUKYM SBIISETCS BaXKHBIM 3JIEMEHTOM O0y4YEeHHUs, T.K. IPUBUBAET
HaBBIKH CAaMOCTOSITEIIbHOW PabOThI HA Pa3IMYHOM JIAOOPATOPHOM 00OPYIOBAaHUHU U YMEHUE
HOJIb30BAThCS PA3IMUYHBIMU IPUOOPAMU U HHCTPYMEHTAMHU.

[Tpumep THIOBOI 1a00paTOPHOIl pabOTHI
«Pacuer BrixoHbIX TapameTpoB JIBB u JIOB»

Lenbto qaHHOM pabOTHI SABISETCA O3HAKOMIIEHHE C METOJUKON pacyera napamerpoB CBU
puOOpPOB U pa3pabOTKU CTPYKTYpPbl POPMUPOBAHUS.

Metoauyeckue PEKOMEHAaIun

BrinonHenune kax10il 1a00paTopHoi paboThI CKIIABIBAETCS U3 CIENYIOIIMX ATAIOB.

1. CamocrosTenbHast HOArOTOBKA CTYJEHTOB K pabore. Ilepea Hauanom paboThl CTYAEHTHI
JOJKHBI YETKO IMpPEACTaBIATh cebe 1enb padoThl, 3HATh (PU3NYECKYIO CYIIHOCTb OXKUAAEMbIX
pe3yabTaroB. [lomkeH ObITh MOATOTOBIIEH MPOTOKOJ PacyeTra, COAEPIKAIMi TaOMUIbl I 3alUCH
pe3y/bTaTOB U OCHOBHBIE pacueTHble (opmynbl. CTyIeHTHI, HE MOJArOTOBUBIIMECS K padoTe B
COOTBETCTBUH C ITUMHU TPEOOBAHUSIMHU, K BHIITOJTHEHHUIO Pa0OThI HE JJOMYCKAIOTCS.

2. IlpoBeaeHue HKCHEpUMEHTa. OTOT 3Tall OCYLIECTBISIETCS B COOTBETCTBHH C
METOAMYECKUMH YKa3aHUSIMH, KOTOpbIE COJepKATCS B OMMCAHUM K Kax10i paboTte. JIabopaTopHbie
U3MEPEHUS CTYJIEHT MOXKET HayaTh TOJIbKO MOcCje coOece0BaHus C IPENoAaBaTeIeM U MOTyYeHUs
COOTBETCTBYIOILETO JOIyCKa.

[Ipu pabotre B 51abopaTopuu HEOOXOJUMO CTPOTO BBINOJHATH BCE MpaBWIa TEXHUKH
0€30MaCHOCTH U YKa3aHUs MpenoaBaTers.

3. CocraBneHue or4yera O MpojenaHHoON pabore. K oryery o BbIMOJIHEHHON paboTe
IPEIbABISIOTCS CIeNyIoIne TpeOOBaHUS:

Otuer JOMKEH coepXaTh HCUEpHbIBAIOIIME JaHHbIE, KaKk O LenIu paboThl, Tak U O

pe3ysbpTaTax B CIEIYIOIIEH TOCIEN0BATEIbHOCTH:

® 33/1aHUE;
®  OINUCaHUE METOAMKHU PacyeTa;
e 0oO0uIme BBIBOABI O paboTe U 3aKJIIOUEHUE.

TexcT oTueTa nokeH OBITH HAMMCaH aKKYPAaTHO U pa300pUYMUBO OT PYKHU WM MPEJCTABIIEH B
BUJIC PACIEUaTKH, MOCIe KOMIBIOTEPHON BEpCTKU. B 000MX ciiydasx TEKCT JOJDKEH MpEACTaBIATh
co0oi1 JIornyeckoe H3JI0KEHHE cyllecTBa Bompoca. Hemomyctumo npusenenue Gopmys, Taliuil
0e3 pa3zbsicHeHHH Bcex 0003HaueHHMH U cokpamieHuil. OT4eT JoKeH ObITh MOHATEH A KaXKJ0Tro
YUTAIOLIEro 03 KaKuX-1100 JOMOJHUTENbHBIX BOIIPOCOB K COCTABUTEIIO OTYETA.
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4. Tlocme NpEACTaBJICHUA OTUYCTA CTYACHT AOJIKCH UMCThb, KAK MUHUMYM, TOBCPXHOCTHLIC
3HAHUSA MO KOHTPOJIBHBIM BOIPOCAM K pa60Te, HMCIOIUMCA B MCTOAHMYCCKUX YKa3aHHUAX, U CMY
BBICTaBJIACTCsA 6aJ'IJ'I, KOTOPBIM OLICHCHA JaHHas J'Ia60paTOpHaﬂ pa60Ta.

5.4 IIpoMexxyTo4yHas arTecTanus

(koHTpOMpyeMas kommereHius [1K-1)

CHMcoK OCHOBHBIX BOIIPOCOB K 3a4€Ty

[a—

Ocob6ennoctu npouecco B CBY npubopax u kinaccupukays npuOopos.
VYpaBHeHU, XapaKTepU3yOIUe B3aUMOACHCTBUE 3apsKEHHBIX YaCTHIL C
ANEKTPOMAarHUTHBIMHU IOJISIMU.
IIpeoOpa3oBanue 3HEpruil B MUKPOBOJIIHOBBIX TPUOOpPAX.
OcHoBHbIE TapaMeTPbl MUKPOBOJIHOBBIX ITPUOOPOB.
OxBuBasieHTHBIE cxembl CBY nmpubopoB.
DNeKTpoauHAMHUYEeCKHE CHCTEMBI B Tipruoopax CBY 31eKTpOHHKH.
Omnpezenenue auana3oHa CBEPXBBICOKUX YacTOT.
CaoiicTBa 1 0COOCHHOCTH AJICKTPOMArHUTHBIX KoJieOanwii nuanazona CBY.
9. Kiaccudukanus nmpudopos CBY.
10. DnexTpoAMHAMHUYECKHE CUCTEMbI PE30HAHCHBIX M HE PE30HAHCHBIX PUOOPOB.
11. KoHcTpykuuu, mapameTpbl, METObI pacueTa napaMmeTpoB.
12.  Pe3oHaTOps! U151 MUKPOBOJHOBBIX IIPUOOPOB.
13. Pe3onaropHas cuctemMa MarHeTpOHOB.
14. 3amemisroniue CUCTEMBI JIJIsl HE PE30HAHCHBIX TPUOOPOB.
15. TlonympoBoauukossie CBY npubopsi.
16. JleTeKTopsl.
17. Cwmecurenu.
18. Huonsl ['anna.
19. OcoGeHHocTH pabOTHI U KOHCTPYKLIMHU MPHOOPOB B quana3one CBY.
20. OcobOeHHOCTH KOHCTpyHpoBaHus npudopos CBY.
21. XapakTepuCTHKU U napameTpsl npudoopos CBY
22.CBY TpaH3HuCTOpBI.
23. JIaBunHo-niponetHsie CBY nuoasl.
24. Bapukansl.
25.I'ubpunnsie CBY cxemsl.
26. OCHOBHbIE KOHCTPYKTUBHbIE OCOOEHHOCTH.
27 IlpuHuun necTBus.
28.0OCHOBHBIE XapaKTEPUCTUKH U TTapaMeTpbl IPUOOPOB.
29.KoHCTpyKIIMH 3JIEMEHTOB .
30.Koncrpynpoanue CBY uHTErpaibHbIX CXEM.
31.I1omynpOBOTHUKOBBIE TUOBI.
32.Ycunutenu, reHepaTopbl, CMECUTEIIH.
33.I1accuBHBIE 3JIEMEHTBHI.
Metoauueckrie peKOMEeHIalliy IPU MOATOTOBKE K 3a4eTy
[TonroToBka CTYJEHTOB K 3a4eTy BKIIOYAeT MPOpPAaOOTKY JEKIHi, B TEUCHHE CEeMecTpa U
HENOCPEJICTBEHHYI0 TOJIrOTOBKY B JHH, MpPEIUIeCTBYIOIIUME 3a4eTy, BKJIOYas, KOHEYHO,
HOJTrOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHUIO, BBITOJHEHHIO Ja00PAaTOPHBIX PadOT U UX 3aLIUTY.
JlJig TOATOTOBKM K OTBETaM BOMPOCHI 3aueTa (OHU BBIAAIOTCS B KOHLIE CEMECTpa) CTYIEHT
JIOJKEH MCIIONB30BaTh HE TOJIBKO KypC JIEKLIMH, HO U OCHOBHYIO U JIOTIOJIHUTEJIBHYIO JTUTEPATYPY
JUTsl BBIpAOOTKM YMEHUS JaBaTh pa3BepHYTHIE OTBETHI HAa IOCTABICHHBIE BOIPOCHI.
B Xozme moAroToBku K 3ayeTy CTYAEHTY HE0OXOAMMO oOpamiaTb BHUMaHHME HE TOJBKO Ha
YPOBEHb 3alIOMUHAHUS, HO U HA CTETNIEHb IOHMMaHUs U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTaeTCs He
IIPOCTBIM 3ay4YMBAHHEM, & YCBOEHUEM MPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUI aHATUTUYECKUM

D

PN W
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MbluieHueM. Clie1oBaTeIbHO, HETIOCPEACTBEHHAS TOATOTOBKA K 3a4eTy JOJIKHA B Pa3yMHBIX
MPOMOPIHUAX COYETATh U 3alIOMUHAHKE, U TOHUMaHUE IPOrPaMMHOTO MaTepuara.
Pacrnipenenennie 6aioB TeKyiero, pyoexHoro KOHTPOJIs

Ne O06mas 1-g Touka 2-51 TOUKa 3 Touka
cymMma
1. | Tekymuii KOHTPOIb
MOCCIICHNUE 3aHITHI 10 3 3 4
OaioB Oata Oauta Oata
BBIIIOJIHEHME U 3all[ATa 21 7 7 7
71a00paTOpHBIX paboT 6amn 6amioB 6aoB 6amioB
2. | PyOexxHbIli KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
OayioB 0asuioB OaioB 0aioB
KOJUIOKBUYM 24 8 8 8
banna 0asoB 0anIoB 0ajIoB
Htoro 70 23 23 24
0annoB Oamia Oamna baia

Kpurepuu ornieHuBaHUs
e Tlpu ocBoeHun auctumuinael popmupyercs komrereHuust JIK-1. YkazanHast KOMIIETSHIHUSI

(hopMupyeTCSI B COOTBETCTBHH CO CIEIYIOIINMH ITAIlaMU:

e (QopMHpPOBaHWE ¥ pA3BUTHUEC TEOPETHUCCKUX 3HAHUH, NPEAYCMOTPEHHBIX YKa3aHHBIMHU
KOMIICTCHIMSIMU (JIEKITUOHHBIC 3aHATHS, CAMOCTOSITeNIbHAsi paboTa CTYy/ICHTOB);

® TpHOOpETEHHE W PA3BUTHE NPAKTHUSCKUX YMEHHU, MPEIYCMOTPEHHBIX KOMIICTCHIUSIMU
(mpakTHUyeckue paboThl, CAMOCTOSTENIbHAS paboTa CTYACHTOB);

® 3aKpCIUICHHE  TEOPETUYCCKMX  3HAHWHA, YMEHMH W  TMPAKTHYCCKHX  HABBIKOB,
MPEyCMOTPCHHBIX KOMIICTCHIUSAMU (IIPAKTUYECKHE pPa0OThI, TPAKTHKH, BBITYCKHAs
KBaTM(UKAIIMOHHAs padoTa).

° KpI/ITepI/II/I OLICHKH Ka4yeCTBa OCBOCHU AUCHUIIIINHBI, SaBepmaIOHIeﬁCﬂ 3a4€TOM

bamust
o . | Pe3symprar .
(peTuHrOBOM OCBOCHIS TpeboBanust ypoBHIO ¢(hOPMUPOBAHHOCTH KOMIETEHIINHA
OLIEHKH)
3aureno OOyuaromuiics OCBOMII 3HAHUSI, yMEHUS M HaBBIKH BXOJISIINE B
(6e3 coctaB kommerenmit: [1K-1
61-70 HPOUCAYPRL | . CriocobeH  NPOBOAWTH  TEXHMYECKOE  OOCITY)KMBAHHE
cl1a4u .
a/IM0RJICKTPOHHOM anmnapaTypbl
3adera) pait p patTyp
3auteHo (¢ OOyuarommiics mposiisier komneteHuu [1K-1
.. | HO He B MOJTHOM 00bEeMe BXOSIIUX B €r0 COCTaB ACHCTBUI.
poreIypon .

36-61 cran OO6yyaronuiicst MOXET JOMYCTUTh HEKOTOPbIE HETOYHOCTH,

sauera) HErpyOble OINOKY, 3aTPYAHATHCS B U3JI0)KEHUU MaTepuana, Ho

NPaBIIHHO OTBEYATh HA 33]]aBA€MbI€ €My BOIIPOCHI.
MeHee 36 HE JI0NyLIEH

FOTIYIIL Kommnerenmym He chopMupoBaHbI

Oama K 3a4eTy
I

o «3auTeHO» BBICTABIAETCS OOydJaroLleMycsi, IPOJAEMOHCTPUPOBABILIEMY IOJHOE,

BCECTOPOHHEC, OCO3HAaHHOC€ IMpaBUJIBHOC 3HaHHUC IporpaMMHOTIO MaTrepuraia u
HU3JI0KUBIIEMY OTBET JIOTUYHO, TpPaMOTHO, y6e,HI/ITeJ'II)HO, T'OTOBOI'O K zlam)HeﬁmeMy
HpO(I)CCCI/IOHaJ'IBHOMy COBCPHICHCTBOBAHUIO.
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e Jlpu otBere OOy4arOUIUICS MOXET JOMYCTHTh HEKOTOpble HETOYHOCTHU, HerpyoObie
OIIMOKHK, 3aTPYIHATHCA B CAMOCTOATEIBLHOM U3JIOKEHUH MarepHuaia, HO MPaBUIbHO
OTB€YATh HA 3a/1aBa€MbI€ €MY BOIPOCHI, B PE3YJIbTATE€ HABOISIIMX BOIPOCOB C MOMOLIBIO
npernoaaBaTessi UCIPABIAThH AOMYIIEHHbIE OIIMOKHA U HETOUHOCTH.

. «He 3adreHo» MOXeT OBITh BBICTABICHO OOyYaOIIEMYCs, OOHApPYKHUBIIEMY
HEIOJIHOE, HEOCO3HAHHOE 3HAaHHWE Y4eOHO-NPOrpaMMHOIO MarepHala, JOMYCKaoLeMy
rpyOble  OMMOKH, HECIIOCOOHOMY CaMOCTOSTEIBHO U3JIOKUTh OTBET Ha BOIPOC,
OTBEYAIOUIEMY HENPAaBWJIbHO WJIM HE [JAKLIEMy OTBET Ha 3aJaHHblE BOIPOCHI.
JleMOHCTpUpYEMBII ypOBEHb 3HAHUW HE MOXET OBbITh MPU3HAH JOCTATOYHBIM JIJIsS

npohecCuOHANBLHOM e TEIbHOCTH.

6.Meronnyeckue MaTepuabl, OPeIEISIIOIIME TPOLEAYPhl OLICHUBAHMSI 3HAHUM,
YMEHM, HAaBBIKOB U OIBITA AEATEIbHOCTU

Tabmuia 6. Pe3ynbTaThl OCBOCHUS YyU€OHOHN AMCIUIUIMHBI, TIOJICKAIINE POBEPKE.

PesynbTarst OcHOBHBbIE TIOKA3aTENIN OLIEHKU Bun onienouHoro marepuana
o0y4yeHus pe3yJIbTaTOB 00YUYEHUS
(KoMmeTeHIInn)

[IK-1 - Cmoocoben | 3HatTh: Brinosinenue u 3anmra
TIPOBOJIUTH -CIIOCOOBI HACTPOMKHU PATMO3IEKTPOHHOU | JIaOOPAaTOPHBIX PaboT;
TeXHITIECKOe anmnapaTypsl; TUIIOBBIE OLICHOYHBIC
oBCTyHuBamHe -METOAbl 00paboTKH pe3yJIbTaTOB | MaTepUAbI AJIsl yCTHOTO

. | A3MEpEeHuN ¢ HCIOJIb30BAaHUEM CpPEACTB | ompoca (pa3zaen 5.1);
PaZHOSICKTPOHHON | ppiypcpTenbHOM TEXHUKIL TUTIOBBIC TECTOBBIC 3a/1aHUS
alapaTypel -IIPUHITUIIBI paboThl, YCTPOMCTBO, | (pazaen 5.2);
Kon U | TEXHUYECKHE  BO3MOXHOCTHM  CPEJCTB | TUIIOBBIC OIICHOYHBIE
HanMCHOBAHHC KOHTPOJIA TEXHUYECKOI'O COCTOSIHMSA | MaTepHallbl K 3a4eTy (pasuen
HHAUKATOpa PaarO3IEKTPOHHON anmnapaTyphl; 5.4.)
MOCTUKCHUA -TpeOOBaHUs OXpaHbl TpyJa, MOXKapHOIA,
KOMIICTCHIIMH: MPOMBIIIUIEHHOMH, JKOJIOTHYECKOM

[1K-1.3. Ucnons3yet
CpencTBa U3MEPEHUS

0C30IMacCHOCTH U 3J'ICKTpO6e3OHaCHOCTI/I.

YMmers:

BrinonHenue u 3ammura

AT KOHTPOJIA | -MOHTHPOBATH PaaMOAIEKTPOHHYIO | TAOOPATOPHBIX padoT;
TCXHUYCCKOTO amnmaparypy, TUIIOBBIC OLICHOYHBIC
COCTOSAHMA -THarHOCTHUPOBATH 44 OLICHHUBAThb | MaTePHANIBI IJIs1 YCTHOTO
PAIMOINICKTPOHHON | TeXHMYECKOE cocTosiHuE | ompoca (paznen 5.1);
anraparypsl PaarO3IEKTPOHHON anmnapaTyphbl; THUIIOBBIE TECTOBBIE 3aJaHNA
-HCIO0JIb30BAaTh U3MepUTeEIbHOE | (pasaen 5.2);
o0opynoBaHue JUIst HAaCTPOWKH | TUIIOBBIC OIICHOYHBIE

Panno3JIeKTPOHHOMN anmaparypsl;

MaTepHalibl K 9K3aMEHY
(paznmen 5.4.)

Bnagers:

-TECTUPOBAHUEM palboThI
PaAMOAIEKTPOHHOM ammnaparypsl epes ee
AKCIUTyaTaluen;

BrimoaHenue u 3amura
71a00paTOpHBIX PaboT;
TUTIOBBIE OIICHOYHBIC
MaTepHabl A1 YCTHOTO

-HACTPOUKON pasnodJIEKTPOHHOM | ompoca (pazzaen 5.1);
anrmaparyphi, TUIIOBbIE TECTOBBIE 3a1aHUS
-MOHUTOPUHTOM TEXHUUYECKoro | (pasmen 5.2);

COCTOSTHUS PasrodIEKTPOHHON | TUTIOBBIE OICHOYHBIC
allrmaparypel, MaTepUaJIbl K DK3aMEHY

(paznen 5.4.)
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7. YuebHO-MeToANYecKOoe 00ecTieueHre JUCIUTIIHHBI (MOTYIs)

OcHoBHast TuTepaTypa
1. Coxkonoga, XK.M. [Ipu6ops! u ycrpoiictea CBY, KBY u 'BY auanazoHoB [ DaeKTpOHHBIN
pecypc] : yuebroe nocobue / AK.M. CokonoBa. — DnekTpoH. gaHn. — Mocksa : TYCVYP, 2012. —
283 c.[Dnexrponnslii pecypc] - Pexxum moctyma: https://e.lanbook.com/reader/book/4963/#1 (nara
obparienusi:04.07.2018).
2.D5eKTpOHHbIE, KBAHTOBbBIE MPUOOPHI U MUKPOIIEKTPOHUKA : YueOHoe mocodue /st By30B /HO.
JI. BoGpoBckwii [u ap.] ; pen. : H. [I. ®exopos. - M.Paguo u cBs3b, 2002. 560 c. 3.Koznos, B.I'.
Antenssl 1 ycrpoiictBa CBY [DnekTponHbIi pecypce] : yuedHoe nocodue / B.I.KozmoB. —
OnekTpoH. gaH. — Mocksa : TYCVYP, 2012. — 68 c. [DnexkTponHsbIi pecypc] - Pexxum noctyna:
https://e.lanbook.com/reader/book/12062/#1 (nata o6pamenus: 04.07.2018). 12.3. -H.K. FOpkos
TexHOJOT s MPOU3BO/ICTBA JIEKTPOHHBIX CPEACTB. Y4ueOHUK A By30B. Cankr-IlerepOypr: 13 a-
Bo Jlaun, 2014.
4.JlamanoB, A. 1. OCHOBbI KOHCTPYHPOBAHUS U TEXHOJIOTMH ITPOU3BOJICTBA PAIUOITIEKTPOHHBIX
cpenctB. Opranu3zamnus 1 METOI0JIOTHS Mpoliecca KOHCTPYHPOBAHUS MPHU pa3paboTKe
PAAMOAIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue 1mo Kypcy «OCHOBBI
KOHCTPYHPOBAHUS M TEXHOJOTUU MPOU3BOACTBA PAIUOAIEKTPOHHBIX cpencTB» / A. U.
JlamaHOB. — DJEKTPOH. TEKCTOBbIE JaHHBIE. — M. : MOCKOBCKUI TOCYJapCTBEHHBIH
TeXHU4YeCKUi yHuBepcuteT uMeHn H.O. baymana, 2010. — 40 c. — 2227-8397. — Pexum
nocrtyma: http://www.iprbookshop.ru/31137.html
5. Koznos, B. I'. OcHOBBI TPOEKTUPOBAHHUSI SJIEKTPOHHBIX CPEACTB: YueOHOe mocodue
[DnekTponnsblit pecype] / B. I'. Koznos, A. A. Yepnsiies, FO. I1. Koopun. — Tomck:
TYCVYP, 2012. — 149 c. — Pexxum pocrtyna: https://edu.tusur.ru/publications/2783

JlononHuTenpHAs IUTEPATYpa

1.  MUKpOBOJHOBBIE IPUOOPHI U YCTPOKMCTBA: y4eOHO-METOMUECKOE TTOCOOUE 110
OpraHM3allK caMoCTOATENbHON paboThl cTyaeHToB / Cokonosa XK. M. - 2010. 97 c.
[DnexkTpoHHBI pecypc]| — Pexxum noctyma: https://edu.tusur.ru/publications/16 (nata
obpamenusi: 04.07.2018).

OcnoBel CBY anexrponnku: COOpHUK 3a/1a4, BOPOocoB U ynpaxkHeHuid / Cokososa XK. M.
2012. 123 c. [DnexTponHHbIN pecypc] - Pexxum noctyma:
https://edu.tusur.ru/publications/858 (nata obpamenus: 04.07.2018).

3. UccnenoBanue CBY reneparopa Ha nuoze I'anna: PykoBoacTtBo k naboparopHoii padote /
Coxonosa K. M., Hukudopos A. H. - 2011. 23 c. [DnektponHHslii pecypc] - Pexum
noctyna:https://edu.tusur.ru/publications/110 (mata oOpamenus: 04.07.2018).

4.OCHOBbl KOMIBIOTEPHBIX TEXHOJOTMH TPOEKTUPOBAHUS PATUO3IEKTPOHHBIX CpEICTB
[DnexTponnsbIit pecype]: Yuebnoe nocodue / 0. I1. Kobpun - 2018. 56 c. - Pexum gocryna:
https://edu.tusur.ru/publications/7906 (mata obpamenus: 18.07.2018).

HNHutepHeT-pecypcesl

bubmuorexa KbI'Y. URL: http://lib.kbsu.ru/

CrpaBounas npaBoBas cuctema «I apant». URL: http://www.garant.ru.

CrpaBounas npaBoBas cuctema «Koncynbrantllmroc». URL: http://www. consultant.ru.
OBC «Koncynbrant cryaenta» http:// www.studmedlib.ru.

[TomHoTekcToBas 6a3a qanHbIx ScienceDirect: URL: http://www. sciencedirect.com.

ARSIl e

8.MarepuaibHO-TEXHUYECKOE 00eCredeHNe JUCITUTITHHBI

CHCI_II/IaJ'II/BI/IpOBaHHa}I JICKOUOHHAA ayauTopusd, HUCIOJb3yEMasa HpHU MPOBCACHUU 3aHATHH

JICKIIMOHHOI'O THIIa, OCHAIICHA My.]'[BTPIMCI[HﬁHBIM IMPOCKTOPOM, pa60‘{I/IMI/I MECTaMH CTYACHTOB U
nmpenoaaBaTeciisi.
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MynbpTUMeaniiHas TIPE3eHTALuUs, CONPOBOXKIAIOMIAs JICKIUIO, MO3BOJISET IMPENo1aBaTeINio
aKIEHTUPOBATh BHUMAHUE CTYICHUECKOM ayTUTOPUU Ha KIIFOYEBBIX BOIPOCAX JICKIHH.

CTyneHTsl UMEIOT AOCTYIl Yepe3 MHTEPHET K €AMHOMY 00pa3oBaTeIbHOMY MOpTaly, Ilie B
OTKPBITOM JIOCTYIIE HMMEIOTCS PECypchl y4eOHO-METOAMUYECKONW JIUTEPaTyphl, SBIISIOLUIHECS
paszpabotkamu Benymux BY3oB Poccun.

JucuunnuHa obecreueHa:

® TECTOBHIM MaTepHajaMd B DJJIEKTPOHHON oOyuwatomieit cucreme «Moodley
(OTKpBITBINE YHUBEPCHUTET);

® KHIXKHBIM (DOHIOM OUOITHOTEKH;

® 3JICKTPOHHBIMU BEPCUSMU JICKIIUI U y4EOHUKOB.

JlaGoparopHble  3aHATUS MPOBOJATCS B  KOMIBIOTEPHBIX  KJaccaX, OCHAIEHHBIX
KOMITBIOTEPAMHU C YCTaHOBJIEHHBIM HEOOXOIMMBIM MPOTPAMMHBIM 00€CIICUEHUEM.

CryneHTsl UMEIOT JOCTYN uepe3 IHTepHET 10CTyN K JIEKTPOHHOM 00yJarolei cucreMe
«Moodle» (OTKpBITBHIIl YHUBEPCUTET), KOTOPAs MO3BOJISIET Pa3MEIIaTh AJIEKTPOHHbIE YUeOHbIe
MaTepHalbl JOCTYITHO JJIsl CTYIEHTOB YHUBEPCUTETA.

[Ipu npoBeneHny 3aHATUH JIGKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHH UCIIONIBb3YIOTCS:
JMIIEH3UOHHOE MTPOrPaMMHOE oOecrieueHre U CBOOOTHO PacIpOCTpaHsIeMble TPOrPaMMBI:

e Microsoft Office mmuensus: JloroBop Nel35 or 22.05.2018, moroBop Ne 1-21100 ot

20.09.2017, cepruduxar ot 29.11.2017, noroop Ne 28/2017-31705322460 ot 29.08.2017,
noroop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009,
ceprudukat ot 18.06.2008, ceprudurar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader nuiensus: npemgocrapisercs: OeCIiaTHO Ha YCIOBHUSIX
o aapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensusi: GPL/LGPL/MPL, Google Chrome nurieH3usi: penocTaBisercs
OecrulaTHO Ha YCIIOBHUSIX JIMIICH3MOHHBIX COTJIALIEHWH Ha MPOrpaMMHOE OOecIieYeHre ¢
OTKPBITHIM UCXOJTHBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

AnTHBHpYycHOE TporpamMHoe oOecrnieueHne Kaspersky Endpoint Security CranpapTHbIit
Russian Edition;

AltLinux  (AmsT  OOpazoBanue  8);

CBOOOTHO PacIpOCTPaHsIEMbIE TIPOTPAMMBI:

Academic MarthCAD License - maTemaTuueckoe MporpaMMHOE OOecleueHHe, KOTOpoe
MIO3BOJISIET BBITIOJIHATH, aHAIM3WPOBATh BAYKHEHIITNE HHKEHEPHBIE PacyeThl 1 OOMEHHUBATHCS MU,

WinZip nns Windows - mporpamm i1t cKaThs U paclakoBKH (paitios;

RuSplan 6.0 - nporpamma 11 yepueHHs JIEKTPOHHBIX CXEM.

JUis CTYAGHTOB C OrpaHHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbSI CO3JIaHbl CIeElHaIbHbIE
yCIOBHSA ISl TIONydeHHst oOpazoBaHus. CrHenmaan3upoBaHHOE TOMEIIEHHE IS HWHBAIHIIOB
pacrionioc)keHo 1o azapecy: 360004, KaGapauno-bankapckas pecnyOiuka, 1. Hampumk, yi.
YepHsieBckoro, 173. I'maBHbIi yueOHBIN KOPITyC YHUBEpCcHUTETa, ayauTopus Nel45.

B 1mensx JOCTYmHOCTH TMOJMy4eHHs BBICHIEr0 OOpa3oBaHUs 1O 00pa30BaTeNbHBIM
nporpaMMaM — WHBIMAAMHA W JIAIAMH  C  OTPAaHMYCHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSI
YHHUBEPCUTETOM 00ECTIeUNBAETCS:

ATbTEPHATUBHOW BepcHer oduimanibHOro caiita B cetu «MHTepHEeT» 715 CJ1a00BHASIIINX;

MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO 00yUJaroneMycsi HeOOXOMMYIO TTOMOIITb;

IUIE WHBAIAJOB W JIMII C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS IO CIyXy —
nyOIMpoBaHHE BCIyX CIPAaBOYHOW MH(OPMAIMM O paclucaHMM y4eOHBIX 3aHATHH; oOecneueHue
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJCTBAMH BOCIIPOU3BEICHHS HH(OPMAIIH;

JUIs MHBAJUIOB W JIMI] C OIPAaHMYEHHBIMH BO3MOXHOCTSIMH 30POBbS, HMMEIOLINX
HapYIICHUs OMOPHO-JBUTATEILHOTO aflapara, Co3/1aHbl MAaTePHAIbHO-TEXHUUYECKHE YCIOBUS
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o0ecreynBaroIMe BO3MOXXHOCTb OECIPENATCTBEHHOTO JOCTyNa OOy4yalolmuxcsi B y4ueOHbIe
MOMEIICHUS, OOBEKTYy NHUTAHUS, TYyaJeTHble W JpYrue IOMEIIEHUS YHHBEpPCHTETa, a TaKKe
npeObIBaHUS B YKa3aHHBIX MOMEUICHUSAX (HAJMYUE PACIIMPEHHBIX JIBEPHBIX MPOEMOB, MOPYYHEH U
JPYTruX MpUCIOCOOTICHU).
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Jluct u3mMeHeHuii (AOMOTHEHMI)
B paboueit mporpamme aucturuinabl (Moayist )« Ipubopsr n Texauka CBY» Ilo HanpaBiennto
11.03.03 KoHcTpyHpoBaHHe U TEXHOJIOTHUS SJIEKTPOHHBIX cpeAcTB. [Ipoduins: KoncrpynpoBanue u
TEXHOJIOTHS PAJIMONICKTPOHHBIX cpeAcTB Ha 20 -20 y4eOHBIN Toj

Ne [lepeyeHb BHOCUMBIX
Onement (nynkt) PIT peHen N [Ipumeuanue

/T WM3MEHEHUH (JIOTTOJTHEHH )
OO6cyxeHa U peKOMEH/I0BaHA Ha 3aCeIaHuM KadeIpbl
AIEKTPOHUKU U HHPOPMAIIMOHHBIX TEXHOJIOTUH,
IIPOTOKOJ Ne OT « » 2020 1.
3aBenyromuii kageapoit / P.II. Temen /

MOJIIUCH pacuuppoBKa MOIITUCH

JaTa
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