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1. llenp 1 3a1auu OCBOEHUS JUCIUIUTUHBI (MOIYJIs)

Lenp M3yueHHs JUCUUIUIMHBI —SIBIIsIETCS (POPMUpPOBAHKE MPEICTABICHUNA IO IPUHIUIIAM
U 0CHOBaM paboTs! npubopoB auanazona CBY, KBY u 'BY, nony4yenue HaBbIKOB
MPaKTUYECKOTO MPUMEHEHUS MPUOOPOB U yCTPOHCTB 3TOrO AUANA30HA YACTOT..

3amaun  OCBOGHMS JAMCUUIUIUHBL (POpPMUpOBAaHME 3HAHUKA 10 BONPOCAM TEOPHHU H
IPAaKTUKU YCIELIHOI0 HCIOJb30BaHUSA MpubopoB u ycTtpoiictB CBY nuamazona, u3ydeHue
¢usnueckux mpoueccoB B mpubopax u ycrpoiictBax CBY nuana3oHa, npuoOpeTeHrne HaBBIKOB
CBOOO/IHOTO BJIAJIEHUS] METOAAMU U CPEICTBAMM aHaIM3a MPOLIECCOB B MpUOOpax M yCTpOHCTBAX
CBY nuana3ona, u3yuyeHHUE KOHCTPYKTUBHBIX OCOOEHHOCTEH, IapaMeTpoB, XapaKTEpUCTUK U
PEKUMOB pabOThI TPUOOPOB, a TakKe HaBbIKOB NpuMeHeHUst CBY npubopoB Ha npakTuke.

W3ydenune TUCHMIUIMHBI HAIIPABJICHO HA MOJATOTOBKY CIIEI[HATINCTOB, CIIOCOOHBIX pellaTh
po0JIeMbl, BOSHUKAIOIINE MTPU IKCILTyaTalluy U3/IeNIUN AJIEKTPOHHON TEXHUKHU C YY4ETOM 00JacTH,
THUIIOB U 3a/1a4 NMPO(eCCHOHATBHON AEATEIbHOCTH B COOTBETCTBHHU € MPO(PECCHOHATBHBIMU
CTaHJIapTAMU:

06.005 «CrmenuanycT 1O OAKCIUTyaTallMd  PaJUOAIEKTPOHHBIX CPEACTB  (MHXKEHep-
AJIEKTPOHMK)», YTBEP)KICHHBIH TNpuKazoM MuHHCTEpCTBA TpyJa M COLMAJIBHOW  3alUThI
Poccuiickoii @enepanyu ot 31 uronst 2019 roga N 540n (3apeructpupoBan B Muntocte P® 28
asrycta 2019 rona, peructpanuonssiii N 55756).

40.058 «MHxeHep - TEXHOJIOr IO TPOU3BOJACTBY M3ACIUNA MHUKPOIIEKTPOHUKNY,
YTBEPKJICHHBIN MPUKa30M MUHHCTEpCTBA TPyAa U CONMAIBHOM 3amuThl Poccuiickoit denepanun
ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntocrom Poccun 29.07.2019 1. Ne 55439).

2. Mecro nucuumuinssl B crpykrype OIIOII BO

JucnunnuHa BKJIIOYEHa B BapuaTHBHYIO uacTh Onoka 1, B1.B.12 yyeOHoro miana mo
HanpasieHuto noaroroBkn BO Hanpasnenue mnoxaroroBku 11.03.03 KoscTpywpoBanue u
TEXHOJIOTUSL __ DIIEKTPOHHBIX __ cpencTB,  npoduub:  KOHCTpyHWpOBaHWME M TEXHOJIOTHS

PAIMOBIEKTPOHHBIX CPEICTB.
[Ipu ocBOCHNM TUCIMIUIMHBI O0YYAIOITUICS CMOKET YaCTUYHO MPOJEMOHCTPHUPOBATh

cnenyromue 06001eHHbIe TpynoBbie GyHKIUU (OTD):

— DKcIutyaTanus paJHodJIeKTPOHHON armmapaTypsl (mpodeccuonanbubiii ctanaapT 06.005
«CrienuanucT 1o JKCIUTyaTallid PaJruOdJIEKTPOHHBIX CPEACTB (MHXKEHEP-DIEKTPOHHUK)Y,
kox B, ypoBens kBanmupukanuu -5);

— Pa3paboTka eTUHUYHBIX TEXHOJIOTHUYECKHUX MPOIECCOB U PEKOMEHIAINI MO YCTPAaHSHHUIO U
NPEIyTIPEkKACHUIO Opaxa B TIPOU3BOJICTBE W3JICITHIA MUKPOIJICKTPOHUKHI
(mpodeccuonanbubiii crangapt 40.058 «HxkeHep - TEXHOJOT IO MPOU3BOJCTBY H3IEIHIMA
MUKPOSJIEKTPOHUKINY», KO B, ypoBeHb KBamu(uKaImm -6);

Nzyuenne mucummumabl  «[Ipuboper m  Texamka CBU»0asupyercs Ha ClIeIyrONIHX
muciuiiuHax: MmkeHepHas ©  KommbioTepHas Tpaduka, CXEMOTEXHHKA DIIEKTPOHHBIX
ycTpoiicTB.OcBOoeHHE JTaHHOW JWCHUIUIMHBI, B CBOIO OYepelb, HEOOXOIMMO [UIsl YCIEUIHOTO
YCBOGHHUS, B TMOCIEIYIOIIEeM MPOU3BOJCTBEHHOW NPAKTHKUA W TPH BBITIOJTHEHUH BBITYCKHON
KBaTM(UKAIIMOHHON PabOTHI.

3. Tpe6OBaHI/I51 K pe3yJjibTaTaM OCBOCHUA NUCHHUIIIIMHBI

Brinmyckauk gomxeH o0aaarh cienyroiieit npodeccrnonanbuoit kommnerenuei (I1K):



- Cnoco0eH MpOBOAMTH TEXHUYECKOE OOCIYXMBaHHME paauodnekTpoHHoW anmaparypsl (I1K-1)
(npodeccuonanpubiii  cranmapt 06.005 «ChenmuanucT Mo AKCIUTyaTallMd  PagdodJIeKTPOHHBIX
CpencTB (MHXKEHEP-3JCKTPOHUK)», TpynoBas ¢ynkuus B/01.5 - Texnwmueckoe oOcmyKuBaHUE
PaZMOdIIEKTPOHHOM anmapaTyphl).
Kon n HaumeHoBaHME MHAUMKATOPA JOCTUKEHUSI KOMIIETCHIIVN:
IIK-1.3. Hcnons3yer cpeactBa M3MEPEHUs [UIsl KOHTPOJS TEXHUYECKOTO COCTOSIHUSA
PaaNO3JIEKTPOHHON aImapaTypbl
B pesynbrate u3yuenus aucuuruiaabl (Moayns) b1.B.12 «IIpuGopsr u Texauka CBY»
CTYJIEHT JOJIKEH:
3HaTh:
— CIocOoOBI HACTPOMKHU PaUO3JIEKTPOHHON aIaparypsl;
— MeTroabl  o0paOOTKM  pe3yJbTaTOB  M3MEPEHHM  C  KCIOJNb30BAaHHEM  CPENICTB
BBIYUCIIUTEIILHON TEXHUKH;
— TMPUHLMIBI  paboThl, YCTPOHCTBO, TEXHUYECKHE BO3MOXKHOCTU CpPEACTB KOHTPOJIS
TEXHUYECKOTO COCTOSIHUSI paHO3JIEKTPOHHON anmnapaTyphl;
— TpeOOBaHUS OXPaHBI TPY/IA, MOXKAPHOH, MPOMBIIIJICHHON, YKOJIOTUIECKOW O€30MaCHOCTH U
AJIEKTPOOE30MaCHOCTH.

— MOHTHPOBATh PAJAMOAIEKTPOHHYIO alapaTypy;

— JIMarHOCTHUPOBATh M OLICHWBATh TEXHUYECKOE COCTOSHUE PaInO3JIEKTPOHHON anmnapaTyphbl;

— WCIOJIb30BaTh HM3MEpUTENIbHOE O00OpyIOBaHWE JUIS HACTPOWKH PaTUOAIEKTPOHHOM
anmaparypsl;

Biagers:
— TECTHMpPOBAaHUEM pabOThl paJAMOAIEKTPOHHON anmnapaTypsl IIEpe]l €€ IKCIUTyaTaluei;
— HACTPOMKOM PajMO3IEKTPOHHOM aIapaTyphl;
— MOHMTOPHHIOM TEXHMYECKOI'O COCTOSIHUS PaJUO3ICKTPOHHOM aIlaparypsl;

4.Conep:kaHue U CTPYKTYpa JUCLUIUIUHBI (MOYJIs)

B Tabnuue 1 mpuBoAMTCS ONUCAHUE COJEP)KAHUS NUCUUILUIMHBI, CTPYKTYPHUPOBAaHHOE IIO
paszenaM, ¢ yKa3aHUEeM M0 KaXI0MY paszieny (OpMbl TEKYIIEro KOHTPOJIS: 3allluTa J1adopaTopHOM
pa6otsr (JIP), kommoksuywMm (K), TecrupoBanmue (T).

Tabauna 1
Ko
A ®dopma
HaumenoBanue KOHTPOJIMPYEMO
Ne Copneprxanue paszena/ TeMbl . TEKYILETO
pazznena 1 KOMIIETEeHLIUU
KOHTPOJIS
(uu ee yacTH)
1 |OcoGennoctu Ocob6ennoctu npoueccoB B CBY npubopax u | I1K-1 K, T, JIP
MIPOLIECCOB B Kjaccugukanuss ~ npubopoB.  YpaBHEHWUS,
CBU npubopax u XapaKTepU3YIOILIHE
OKBHBAJICHTHBIC | B3aUMOJICHCTBUE  3apsDKEHHBIX  YacTUIl C
cxembl CBU AJIEKTPOMArHUTHBIMH MOJISIMHU.
puOOpPOB. [IpeoOpazoBanue SHEPTHI B
MHUKPOBOJHOBBIX npubopax. OcHoBHbIE
napaMeTpbl  MHKPOBOJIHOBBIX  IpUOOpPOB.
OkBuBaneHtHele cxembl CBY  mpubopos.
DNeKTpOAMHAMHYECKUE CHCTEMBbI B MpHOOpax
CBUY »51eKTpOHUKH.




KoncTpykuuu, DNeKTPOAMHAMUYECKIE cucremsr | [1K-1 K, T, JIP
apameTpsl, PE30HAHCHBIX U HE PE30HAHCHBIX MPUOOPOB.
MeToJbl pacuera | KoHcTpykuuu, mapaMmerpsl, METOJbl pacyeTa
apaMeTpoB napaMeTpoB. Pe3oHatopel ams
CBUY nipu6opoB. | MEKPOBOJTHOBBIX TpUOOpOB. Pe3onaTopHas
cucrtema MarHeTpOHOB. 3aMeUIsIone
CUCTEMBbl JJIi HE PE30HAHCHBIX NPUOOPOB.
[TomynpoBoanukossie CBY npuGops!.
Herexropsl. Cmecutenu. {uons! I'anHa.
3 |CBY cxemsbI u CBUY tpansucropsl. JlaBuano-npoaerasie CBY | TIK-1 K, T, JIP,PK

OCHOBHBIE muonel. Bapukamnel. ['ubpuansie CBY cxemsl.
KOHCTPYKTUBHBI | OCHOBHBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH.
e ocobennoctu. | [IpuHnmm JIEHCTBHSL. OcHOBHEBIE

XapaKTePUCTHKU W TapaMmeTpsl TPHOOPOB.

Koncrpykuun snementoB. KoHcTpyunpoBaHue

CBY MHTErpajJbHbIX CXEM.
[TomynpoBOAHUKOBBIE TUOIBI.
Ycunureny, TEHEPATOPH, CMECUTEIIN.

ITaccuBHBIE DJIEMEHTEI.

CTpyKTypa TUCIUTLTAHBI(MOTYJIS )

Tabmuua 2. O0mas Tpy10eMKOCTh NUCIMIUIMHBI cOCTaBisieT 3 3aueTHbIX enuHul (108 yacoB)

Bun pabotsr TpynoeMKOCTb, 4achl
6cemecTp Bcero

OO6mmas TpyJ0eMKOCTh (B Yacax) 108 108
KonTakTtHas pabora (B yacax): 45 45
Jlexium (JI) 30 30
JlabopaTtopusie padotsr (JIP) 15 15
CamocrositenpHast pabora (B 9acax): 54 54
CamocTosiTeIbHOE U3yUEeHHE Pa3IeIoB 51 51
KypcoBoii mpoekr 3 3
[TonroToBka u NPOX0KACHUE MPOMEKYTOUHON 9 9
aTTecTaluu
Bun npoMexxyTo4HOI atTecTanuu 3a4yer 3a4eT

Taomuma 3. JIeKiMoHHbBIE 3aHATHS

Ne n/m Tema
1. Ocob6ennoctu nporeccop B CBY nmpubopax u kinaccudukamnms npudopoB.
2. [IpeoOpazoBanue 3HEPrHii B MUKPOBOJIHOBBIX TPUOOPAX..
3. KoHncTpykuuu, napaMmeTpbl, METO/IBI pacyeTa mapaMmeTpoB.
4. [TonmynpoBoanukoBsie CBY npubopsl
3. I'mbpunusie CBY cxembi
6. KonctpyupoBanne CBY uHTErpanbHbIX CXeM.

Tabmuua 4. JJabopaTopHbie paboThI

Ne /it Tema
1. Pacuer BoixogubIx napametpos JIBB u JIOB.
2. | [IpoBomumocTh MPUOOPOB, SKBUBAJICHTHBIE CXEMBI IPHOOPOB.
3. HetrextopoB CBY curnanos
4. Pacuer BoixogubIx napametpoB CBY tpan3uctopos




5.

| Konctpyupopanne CBY unTerpanbHbIx cXeM. PacueT BBIXOJHBIX TApaMeTPOB

Ta6iuia 5. CaMOoCTOSTENIbHOE U3YUEHUE PA3IeIOB TUCIIUILTUHBI

Ne /it Bornpocsl, BEIHOCHMBIE Ha CAMOCTOSITEIBHOE N3YUYEHUE
1. OcHoBbl (pusznyeckux npouecco B CBY npubopax
2. DnexTpoarHaMHYecKrue cucTeMbl B pubopax CBY anekTpoHUKH
3. [TonynpoBoaaukossie CBY npubopsl
4. | I'ubpugusie CBY cxemsl
5. Konctpyuposanne CBY unTEerpanbHbIX cXem
6. [Tpu6ops! u ycrpoiictea CBY, KBY u ['BY nuanazonos
7. AHTenHb! 1 yerpoiictea CBY.
5.01eHouHbBIe MaTepHabl I TEKYIIEro U pyOeKHOTO KOHTPOJIS
YCIeBAaEMOCTHU U MMPOMEKYTOYHON aTTeCTalluu
KomnnokBuym

B cemectpe npoBoasTcs 3 KOJUIOKBHYyMa, KOTOPBIE OIEHUBAIOTCS 110 8 0aJIOB KaXK IbIi.

N —

VXN R W

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

5.1.1. Bonipocbl, BBIHOCUMBIE Ha KOJUIOKBUYM
(xoHTponupyemas komnereHuus [1K-1)
[TepBbIii KOJIOKBUYM

Oco6ennoctu nporeccoB B CBY mpubdopax u kiaccudukamnus npudopoB.
YpaBHEHUs, XapaKTEPU3YIOIME B3aUMOICUCTBUE 3apPSAKEHHBIX YACTHI] C
AJICKTPOMATrHUTHBIMH TIOJISIMHU.

[IpeobpazoBanue 3HEPruii B MUKPOBOJIHOBBIX TPUOOpaAX.

OcHoBHBIE TapaMeTPbl MUKPOBOJIHOBBIX TPHOOPOB.

DOkBuBaneHTHbIe cxembl CBY npubopos.

DIeKTpoAMHAMHUYEeCKHEe cucTeMbl B iprbopax CBY 31eKTpoOHUKH.
OrnpezesieHne quana3oHa CBEPXBBICOKUX YaCTOT.

CBoiicTBa M1 OCOOCHHOCTH 3JICKTPOMArHUTHBIX KosieOanuii nuanazona CBY.
Knaccudukarus npudopos CBY.

BTopoii KosmokBuym

DNEKTPOAMHAMUYECKHUE CUCTEMbl PE30HAHCHBIX M HE PE30HAHCHBIX MPHUOOPOB.
Konctpykuuu, mapaMeTpbl, METOBI pacueTa mapaMeTpoB.
Pe3onaTops! 17151 MUKPOBOJIHOBBIX TPUOOPOB.

Pe3onatopHas cucremMa MarHeTpOHOB.

3aMeUISIOINe CUCTEMBI I HE Pe30HAHCHBIX PUOOPOB.
[MonmynpoBoanukossie CBY mpuGopsl.

JleTeKTopsl.

Cmecurenu.

Jwnonp! I"'anna.

Ocob6ennocTr pabOTHI M KOHCTPYKIMH MPpUOOopoB B nuanazone CBY.
OcobenHnoctu KoHCTpyHpoBanus mpudopos CBY.

XapakTepucTUKH U mapaMmeTpsl mpudopos CBY

Tperuii KOJITIOKBUYM

22.CBY TpaH3uUCTOPBHI.

23. JlaBunHo-nponetHsie CBY nuons!.
24. Bapukansl.

25.I'nbpunusie CBY cxemsl.




26. OCHOBHBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH.

27 IlpuHuun nenucTBuUs.

28.OCHOBHBIE XapaKTEPUCTUKHU U TTapaMeTPbl TPHOOPOB.
29.KOoHCTpYyKIIUHU 3JIEMEHTOB .

30.Konctpyupoanue CBY uHTErpanibHbIX CXEM.

31.I1omynipoBOIHUKOBBIE TUOBI.
32.Ycunurenu, reHepaTopbl, CMECUTEIIH.
33.[1accuBHbBIE ATEMEHTHI.

Pexomenmanuu npu MoAroTOBKE K KOJJIOKBUYMY

° npopa60TaTb KOHCIICKTHI HGKHI/Iﬁ 110 BOITpOCaM KOJIJIOKBUYMaA,

® [IPOYNTATH OCHOBHYIO U JOIIOJIHUTENIBHYIO JINTEPATYPy, PEKOMEHIOBAHHYIO 110 N3Y4aeMbIM

BOIPOCAM;

® OTBCTUTH HA BOIPOCHI KOJUIOKBUYMA,

® [IPpH 3aTPYAHCHUAX, IIPOKOHCYJIBTUPOBATLCA C ITPCIIOJAaBATCIICM.

Kpurepuu onieHuBanus

OneHka
HeynosnerBoputenbHo | YI0BIETBOPUTEIHHO Xopo1o OT1an4HO
2 Ganna 4 Oamna 6 6ayIoB 8 6ayIoB
CTylIeHT He 3HaeT CtyneHt CTyzileHT XO0poI1Io CTyZIeHT B TTOJTHOM

3HAYUTEIILHOM YacTH
BOIIPOCOB, IOMyCKAET
CYIIIECTBEHHBIC OIITMOKHU
B OTBETax Ha BOIPOCHI.

MMOBEPXHOCTHO 3HAET
BOIIPOCHI
KOJUJIOKBUYMa,
JIOITyCKAeT
HETOYHOCTH B OTBETE
Ha BOIIPOC

3HaeT MaTepual,
IPaMOTHO U TO
CYILLECTBY M3JIaraer
€ro, JI0MmycKas
HEKOTOpPBIC
HETOYHOCTHU B OTBETE
Ha BOIIPOC.

00BbeMe 3HAET
Marepuai, rpaMOTHO
U TIO CYIIIECTBY
W3J1araer €ro, He
JTOTTy CKast
CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOMPOC.

OO6pa3siibl TECTOBBIX 3aJaHUI

(xonTponupyemas komnerenuus [1K-1)

1. JluHus niepeaayu - 3T0 CETh MapaMeTpoB a)

COCpPEAOTOUYEHHBIX;
0) pactpeneneHHbIX;
B) aKTHUBHBIX;

') HU OJIUH U3 YIIOMSHYTHIX.

2. JInst pacnpoCTpaHEeHUs TIOTIEPEYHOM AJIEKTPOMArHUTHOM BOJTHBI HAaM HY)KHO MUHHMYM: a) 1

MIPOBO/THHK;
0) 2 MPOBOIHHKA;
B) 3 IPOBOJHUKA;
I') Kyda IPOBOIHHUKOB.

3. UToOBI MOJICTUPOBATH JIMHHUIO TIEpeaadll OCCKOHEYHO MaJION JTTHHBI AZ,
COCPEIOTOUYCHHBIHN AJIEMEHT, KOTOPBIA HE UCIIOJIb3YETCS:

a) pe3ucTop;

0) UHAYKTOD;

B) KOHJICHCATOP;
') TPAaH3UCTOP.

4. Baocsar BKJIaJ B IIOJIHOC CONPOTUBJICHUEC JIMHUU MIEPCAAYN B ITPEACTABIICHUN
COCPCAOTOUYCHHBIX 3JICMCHTOB:

a) pe3ucTop, HHAYKTOD;




0) pe3ucTop, KOHJIEHCATOD; B)

KOHJIEHCATOp, UHAYKTOP; I')

TPaH3UCTOP, KOHJIEHCATOP.

5. XapakTepuCTHUECKUI UMITEaHC JIMHUH TIepeJayn:

a) UMIIeJ]aHC Z JTMHUHU TIepelauH;

0) UMIIe1aHC, KOTOPBIN SBJISIETCS IOCTOSHHBIM B JIFOOOH TOUKE JIMHUU TIepeiadH; B)
B3aMMHO IPOINyCKaHHUE JTUHUH Nepe1ay;

') HU OJIUH U3 YIIOMSHYTHIX.

6. KoHcTaHTa 3aTyXaHus 0 O3HAYaer:

a) IEeHCTBUTENbHAS YaCcTh NOCTOSTHHON pacrpocTpaHeHusl; 0)

IIOTEPH, BbI3BaHHbIE JIMHUEHN NIEpEayn;

B) HU OJIH U3 YIOMSIHYTbBIX;

I') BCE YIIOMSIHYTHIE.

7. Hmxe npuBeicH €TMHCTBEHHBINA CETCBOM AJIEMEHT MUKPOBOJIHBI, KOTOPBIH SBIISCTCS
nuHued TEA:

a) KoakcuanpHblil Kabenb;

0) [IpstMOYTONBHBII BOTHOBO/I; B)

Kpyrosoii BonHOBOT;

r) [loBEpXHOCTHBIN BOJTHOBOA.

8. Paboure TOYKM B TaBUHHO-TIPOJIETHOM JTUOJE ONPEACIISFOTCS IBUKEHHEM: a)
OCHOBHBIX HOCUTEJIEH 3apsia;

0) HEOCHOBHBIX HOCUTEJEH 3apsa;

B) OCHOBHBIX 1 HEOCHOBHBIX HOCHUTENEH 3apsia; I')

MOHAMU IIPUMECEN.

9. Jlyst U3roTOBIICHHS CTPYKTYP JaBUHHO-TIPOJICTHBIX JUOI0B UCIIOIb3YIOT, B OCHOBHOM,
IIOJIyIPOBOIHUKOBBIE MATEPHAJIBL. ..

a) GaAs;

0) AlGaAs / GaAs;

B) InGaAs / InP;

r) Si.

10. OTpunatenbHas AMHAMUYECKAs POBOMMOCTD JIABHHHO-TIPOJIETHOTO THO/IA
BO3HUKaeT (Habmrogaercs) B...

a) CTaTUYECKOM PEKUME;

0) KBa3UCTATUYECKOM PEXKHUME; B)

AJIEKTPOCTATUYECKOM PEXHUME; T)

JUHAMHYECKOM PEKUME.

11. Db ekt ['anna Habmromaercs B moaynpoBoanukax GaAs, InP ¢
AJIEKTPONPOBOIHOCTHIO. ..

a) cOOCTBEHHOI1; 0) JOHOPHOIA; B)

aKIENTOPHOI;

') KOMIIEHCUPOBAHHOM!.

12. BO3MOKHOCTb UCIIOJIb30BAaHUS HU3KOYACTOTHBIX TpaH3ucTopoB B CBY nuamnasone
OTpaHHYEeHA CIEAYIOMUMHU HU3UYECKUMU (DAKTOPAMH. ..

a) BpeMeHEM TepeHoca HOCUTENeH 3apsiia;

0) yrJioM BbLUIETa HOCUTEJNEH 3apsiia U3 00JacTH 0a3sl; B)

CKOPOCTHIO U3MEHEHHS HAKOTIJICHHOTO 3apsi/a;

I') CXeMOM BKJIIOUEHHS] U COOTBETCTBYIOIIMX €I Mapa3UTHBIX EMKOCTEW U MHAYKTUBHOCTEH.
13. Cepxronkas 06a3a ounossspaoro CBY TpaH3ucTOpa 00eCIeYrBacT... a)
YBEJIMUYEHUE BBIXOIHON MOIIIHOCTH;

0) yMeHbllIeHHEe BPEMEHHU NIepeHoca HOCUTENeH 3apsiia;

B) YBEJIMYEHHE 0OPATHOTO HANPSKEHUS KOJJIEKTOPHOTO MEepeXoa; I)
yBenuueHue K03 PuIreHTa ycuneHus.



14. DddexT BrITecHeHHS TOKa AMHUTTEepa B Oumnosisspasix CBY TpaH3ucTopax BBI3BaH... a)
HAJIMYUEM COCPEOTOYCHHOTO COMPOTUBIICHHUS B IIETIH AIMUTTEPA;

0) OTCYTCTBHEM HArpy304HOTO COMPOTHBIICHHS B MU KOJUIEKTOPA; B)
YBEJIIMYEHUEM €MKOCTH SMUTTEPHOTO MEPEX0/1a;

') HAUTMYUEM PacpeIeICHHOTO TIOTIEPEYHOTO COMPOTUBIICHUST 0a30B0oi obnacTu. 15. Jlns
YMEHBUICHUS! BPEMEHH TMPOJIeTa 3JIEKTPOHOB 0] BBIBOJIOM 3aTBOpA CIEAYET. ..

. @) YBEIIMYMBAThH TOJIIIMHY MOJJIOKKH TPAH3UCTOPA;

0) yMeHbIIATh JUIMHY 3aTBOPA; B) MOBBIIIATH MOABMKHOCTh 3JIEKTPOHOB B aKTHBHOM CJIOE; T)
CHIDKATh KOHIIEHTPAIUIO AJIEKTPOHOB IOJ1 BEIBOJIOM 3aTBOPA.

16. OcobeHHOCTBIO TeTepOCTpYKTYypHOTO Ounossipaoro CBY TpaH3ucTopa sSBISIOTCS... &)
MCIIOJIb30BaHUE MOJIYIPOBOAHUKA C Y3KOH 3amlpelieHHoN 30HHO 1 001acTu 0asbl; 0)
HCTIOJIB30BaHUE MMHUPOKO30HHOTO TOJTYIIPOBOIHHUKA TSI 00JIaCTH AIMHUTTEPA;
B) MCITIOJIb30BaHNE Y3KO30HHBIX MOJIYIPOBOAHUKOBBIX JUIsl 0OJacTelt sMuTTepa u 6assl; T)
WCTIOJIb30BaHUE MMHUPOKO30HHOTO TOIYIIPOBOIHIKA JUTs 00IacTeil 0a3bl U KOJJIEKTOPA.
17. JIuaus cocTosmas U3 y3KOU TOJIOCKH U 3a3eMIISIOLICH TNIOCKOCTH a)
MUKPOTIOJIOCKOBAs JINHUS,

0) mieneBast JUHUS;
B) KOIUIaHAPHBIN BOJHOBO/I; T)MUKPO-

MOJIOCKOBBINA PE30HATOP.

18. JIunus cocTosmas u3 AByX MOJOCOK, OJHA U3 KOTOPBIX 3a3eMJICHA a)
MHUKPOTIOJIOCKOBAs JINHHS,

0) mieneBas JTUHUS;

B) KOIJIAaHAPHBII BOJTHOBOJ; T)

MIOJIOCKOBBIN PE30HATOP.

19. Jlunus cocrosiast U3 TPEX MOJIOCOK, JBE U3 KOTOPHIX 3a3€MIICH a)

MHUKPONOJIOCKOBAs! INHUS;

0) uieneBas JMHMS; B) KOIUIAaHAPHBIA BOJHOBOJ; I)

CBSI3aHHBIC JIMHUU.
20. JIunus cocTosmias u3 ABYX U 00JIee MOJIOCOK C DIICKTPOMArHUTHOM CBS3BIO a)
MHUKPOTIOJIOCKOBAs! JINHHS,

0) mieneBas JUHMUS,
B) KOIJIAHAPHBII BOJHOBOJ; T)

CBSI3aHHBIE JINHUU.

MeTOI[I/I‘-IGCKI/Ie PEKOMEHAANHU 110 TIOATOTOBKEC K TCCTUPOBAHUTIO

TecTbl — 3TO BOIIPOCHI WM 3aJaHus, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKUM, YETKUI
OTBET Ha MMEIOIIMECs 3TaJOHbl OTBeTOB. IIpu camMocCTOSATENbHON MOATOTOBKE K TECTHUPOBAHHIO
CTYJCHTY HEOOXOANMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOPA0OTaTh HHPOPMAIIMOHHBIN MaTEPHAII 10 AUCIUILUIMHE.
ITpoKOHCYIBTHPOBATHCS C MPENOAABATENIEM 10 BONIPOCY BbIOOpaA y4eOHOH JIUTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCIOBHS TECTUPOBAaHMS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyner
IIPEIUIOKEHO, CKOJIBKO BPEMEHM OTBOAMTCS HAa TECTUPOBAHUE, KAKOBA CHCTEMA OLEHKHU
pe3yJIbTaToB U T.1.;

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATEIbHO M JIO KOHIIA IMPOYTUTE BOIPOC H
npeJyiaraéMble BapuaHThl OTBETOB. BriOepute mnpaBuibHbIE (MX MOXKET OBITh HECKoJbKO). Ha
OTJICJIbHOM JIUCTKE OTBETOB BBIUIINTE HU(PY BONpoca U OYKBbI, COOTBETCTBYIOIIUE MTPABUIBHBIM
OTBETaM;

I') B IIPOLIECCE PELIEHUS JKEIATEIBHO IPUMEHATh HECKOJIBKO MTOIXO0I0B B PELICHUH 3a/1aHU.
OTO MO3BOJISIET MAaKCUMaJbHO TMOKO OMNEpUPOBAaTh METOJAMM pELIEHUs, HaxoJs KaXKIbli pa3
ONTUMAaJIbHBI BapUaHT;
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1) ecau Bel BecTpeTuinu upe3BblYaiiHO TPy AHBIN 11 Bac Bonpoc, HE TpaTbTe MHOTO
BpeMeHHM Ha Hero. [lepexoaute k Ipyrum tectam. BepHuTeCh K TpyAHOMY BOIIPOCY B KOHIIE;

) 00s13aTeNIbHO OCTaBbTE BPEMS JIJIsl IPOBEPKH OTBETOB, YTOOBI M30€KATh MEXaHUIECKUX
OLIMOOK.

Kputepuu oniennBanus

Ornenka
HEYIOBJIETBOPUTEIHLHO yJIOBJIETBOPUTEIIHHO XOPOIIO OTJINYHO
0 6amnos 3 damna 4 Ganna 5 6amioB
Menee 50 % npaBuiabHO 50-70% npaBuUIBHO 71-85% 86-100%
BBINOJHEHHBIX 3aJaHUH. BBITTOJTHEHHBIX MIPaBWIBHO MPABUIILHO
3aJaHuMH. BBITTOJTHEHHBIX BBITTOTHEHHBIX
3aJaHUH. 3aIaHuH.

3ananus i 1aOOpaTOPHBIX 3aHATUI
(xoHTponupyemas komnereHuus [1K-1)

JlaGopaTopHBIi MPAaKTUKYM SIBISIETCS BaKHBIM 3JIEMEHTOM OOyuYeHUs, T.K. IPUBUBACT
HaBBIKM CaMOCTOSATENILHON pabOThl Ha Pa3IMYHOM JIAOOPATOPHOM 00OPYIOBAHUHU M YMEHUE
M0JIb30BaThCS PA3NIUYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

[Tpumep THMOBOI 1a00paTOpHOM PabOTHI
«Pacuert BrIxo1HBIX TapameTpoB JIBB u JIOB»

Lenbto naHHOM pabOTHI ABNSETCA O3HAKOMIIEHHE C METOAMKON pacdera nmapamerpo CBU
MPUOOPOB U pa3pabOTKU CTPYKTYPhI OPMHUPOBAHUS.

MeTOI[I/ILIGCKI/Ie PEKOMEHOAAIN

Brimonnenue kaxaoit 1abopaTopHOi pabOTHI CKIIAIBIBACTCS U3 CIEAYIONINX ITAIOB.

1. CamocrosTenbHasi HOArOTOBKA CTYJIEHTOB K pabore. Ilepea Hauanom paboThl CTYIEHTHI
JOJDKHBI YETKO TIPEJCTAaBIATH cebe Ielb paboThl, 3HATh (DPU3UYECKYIO CYIIHOCTh OXKHIAEMBIX
pe3yabTaroB. [lomkeH ObITh MOATOTOBJIEH NMPOTOKOJ pacyeTa, coAeprKaliui TaOnuIbl JUIsl 3alucu
pe3yJbTaTOB U OCHOBHBIE pacyeTHble (opmyibl. CTyIeHTHI, HE MOJATOTOBUBIIMECS K paboTe B
COOTBETCTBUM C ITUMHU TPEOOBAHUSAMH, K BBIIIOJHEHUIO PAOOTHI HE IOy CKAOTCSL.

2. IlpoBegenue »sKcrepuMeHTa. ITOT JTall OCYLIECTBISETCS B COOTBETCTBUH C
METOAMYECKHMMH YKa3aHUSMH, KOTOPbIE COJEPIKATCS B OMUCAHUM K Kakoi padote. JlabopatopHbie
U3MEPEHUs CTYJCHT MOXKET Ha4yaTh TOJIBKO MOCIIE cOOece0BaHMs C MpernoiaBaTeseM U MOTyYeHUs
COOTBETCTBYIOLIETO JIOMYyCKa.

[Ipu pabGote B s1abOpaTOpuM HEOOXOJUMO CTPOTO BBINOJHATH BCE ITPABWIIA TEXHUKU
0€30I1aCHOCTHU U yKa3aHUs MPEenoAaBaTes.

3. CocraBneHue oTueTa O mpoxenanHoi pabore. K oruery o BbINOIHEHHOW pabote
IPEIbABISAIOTCS CeNytoIue TpeOOBaHUS:

OTuer NMOMHKEH COJepKaTh HCUEPIBIBAIOIIME JaHHBIE, KaK O IeMd padoOThl, TaK U O

pe3yibTarax B CIEAYIOLIEH MOCIe10BaTeIbHOCTH:

® 33/laHMUE;
®  ONHCaHWE METOJMKH pacueTa;
e 00mIMe BBIBOJIBI O padoTe U 3aKJIIOUCHHUE.

TekcT oTyeTa AOMKEH OBITH HAMMMCAH aKKypaTHO U pa300pUYMBO OT PYKH WM MPEJICTABIICH B
BUJIC PACIEUATKH, MOCIe KOMIBIOTEPHON BEpCTKH. B 000uX cilyyasix TEKCT JAOJKEH MPECTaBIATh
co0oi1 Jornyeckoe M3JI0KEHUE cyllecTBa Bompoca. Hemomyctumo mpuBenenue Gopmysi, TabIuig
0e3 pa3bsiCHeHUIl Bcex 0003HaYeHUN M COKpamieHHiH. OTUeT J0JKEeH OBbITh MOHSATEH Ul KaXI0TO
YHUTAIOMIETO 0€3 KAKMX-JINOO JOTIOTHATENFHBIX BOIIPOCOB K COCTABUTEIIO OTYETA.
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4. Tlocne nNpeaACTaBJICHHUA OTUCTA CTYACHT NOJDKCH UMETh, KAK MUHHUMYM, IMIOBECPXHOCTHLIC
3HAHUS 10 KOHTPOJIbHBIM BOMpPOCaM K paboTe, UMEIOIIMMCS B METOAMYECKUX YKa3aHUSIX, U €My
BBICTABJISICTCS OAJlJI, KOTOPHIM OIIEHEHA JaHHas JlabopaTopHas padora.

[IpomexxyTouHas arrecranus

(korTpOoMpyeMas komneteHius [1K-1)

Crnucok OCHOBHBIX BOIPOCOB K 3a4€Ty

[S—

Ocob6ennoctu npoueccos B CBY npubopax u knaccuduxaus npuOopos.
VYpaBHeHUsI, XapaKTePU3YIOIIHE B3aUMOJICHCTBUE 3aPSKEHHBIX YaCTHUI] C
JIEKTPOMATrHUTHBIMU IOJIIMH.
[IpeoOpazoBanue SHEPTHI B MUKPOBOJHOBBIX TPUOOPAX.
OcHOBHBIE TapaMeTPbl MUKPOBOJIHOBBIX IPUOOPOB.
OxBuBasieHTHBIE cxembl CBY npubopos.
DeKTpoauHaMUuYecKkre cucteMsl B ipubopax CBY aseKTpoHUKH.
OnpezneneHue Auana3oHa CBEPXBBICOKMX YaCTOT.
CBoiicTBa 1 0COOCHHOCTH IJIEKTPOMArHUTHBIX KosieOanwii nuanazona CBY.
9. Kuaccuduxkarnus npudbopos CBY.
10. DnexTpoanHAMHYECKUE CUCTEMbI PE30HAHCHBIX U HE PE30HAHCHBIX MPUOOPOB.
11. KoHcTpykuuu, mapameTpbl, METO/bI pacyeTa MmapaMmeTpoB.
12. Pe3oHaTopsl 11 MUKPOBOJIHOBBIX TPUOOPOB.
13. Pe3oHaropHas cucteMa MarHeTpOHOB.
14. 3amemigromuye CUCTEMBI IJisl HE pE30HAHCHBIX MPUOOPOB.
15. IomynpoomuukoBsie CBY npubopsl.
16. JleTexTophl.
17. Cmecurenn.
18. Juoxnw! I'anHa.
19. OcoGeHHOCTH PabOTHI K KOHCTPYKIUH ITprOOpoB B Auanazone CBY.
20. OcobenHoctu KoHCTpyHpoBaHus npudopos CBY.
21. XapakTepHcTUKHU U napaMmeTpsl npudopos CBY
22.CBY TpaH3ucTOpHI.
23. JIaBunHo-nponetHsie CBY nnonsl.
24. Bapukamnsl.
25.I'mbpunusie CBY cxembl.
26. OcHOBHbIE KOHCTPYKTHUBHBIE OCOOEHHOCTH.
27 IlpyuHUnI OqeUCTBHS.
28.OCHOBHBIE XapaKTEPUCTUKHU U MapaMeTpbl IPUOOPOB.
29.KoHCTpyKIIMH 2JIEMEHTOB .
30.KonctpyupoBanre CBY nHTErpajIbHBIX CXEM.
31.ITomynpoBOAHUKOBBIE THOIBI.
32.Ycunurenu, reHepaTopbl, CMECUTEIIH.
33.I1accuBHBIE AIEMEHTBHI.
MeToauueckre peKOMEHIalMU IPU IOATOTOBKE K 3aUeTy
[loaroroBka CTyZIEHTOB K 3a4eTy BKJIIOYAeT MPOPabOTKY JIEKIHM, B TEYEHHE CEeMecTpa U
HEINIOCPEACTBEHHYIO0 IIOATOTOBKY B JHM, IPEALIECTBYIOIIME 3a4yeTy, BKIOYass, KOHEYHO,
MOJTOTOBKY K KOJJIOKBUYMaM, TECTUPOBAHUIO, BHIIIOJIHEHUIO Ja0OPAaTOPHBIX padOT U UX 3aIIUTY.
Jlis OATOTOBKM K OTBETaM BONPOCHI 3a4yeTa (OHU BBIJAIOTCS B KOHLIE CEMECTPa) CTYACHT
JIOJI’KEH MCIIOJIb30BaTh HE TOJBKO KypC JEKIUI, HO U OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY
JUI BBIpaOOTKH YMEHHUS JaBaTh Pa3BEpHYThIe OTBETHI HAa MOCTABJICHHBIE BOIPOCHI.
B xone moarotoBkH K 3ayeTy CTYIAEHTY HE0OXO0AMMO oOpaiiarh BHHUMaHUE HE TOJbKO Ha
YPOBEHb 3allOMUHAHMsI, HO U HA CTENIEHb IOHUMAaHMsI U3y4aeMbIX BOIIPOCOB. A 3TO IOCTUraeTCsl HE
IIPOCTHIM 3ayYMBAHHEM, & YCBOEHUEM IPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUI aHATTUTHYECKUM

0
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mbinuieHrHeM. Clie10BaTeIbHO, HEMOCPEACTBEHHAS MOATOTOBKA K 3aUeTy J0JDKHA B Pa3yMHBIX
HPOTOPIHMSAX COYCTATh U 3aIIOMUHAHKE, U TIOHMMaHKUE TIPOrPaMMHOTO MaTeprala.
Pacrnipenenenre 0aioB TEKyIIero, pyoexHOro KOHTPOJISI

Ne Oomas 1-s1 Touka 2-5 TOYKa 3 Touka
cymMma
1. | Texkyumii KOHTPOJIb
HOCEIICHUE 3aHATHI 10 3 3 4
0asioB Oaina Oamra Oamra
BBIIIOJIHCHHE U 3aI[UTa 21 7 7 7
71a00paTOPHBIX paboOT 6as1 6ayuIoB 0aJoB 6aJIoB
2. | PyGexHblit KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0anoB 0aJIoB 0annoB 0aioB
KOJUIOKBUYM 24 8 8 8
Oamta 0amioB OaioB 0ajuoB
Hroro 70 23 23 24
0aioB Oamta Oamta Oamta

Kpurepun oneHnBaHus
e Ilpu ocBoennu quctuiuinibl popmupyercst komnetenims [IK-1. Yka3zanHas KOMIICTCHIIUS

(bOpMI/IpyeTCH B COOTBCTCTBUU CO CICAYIOIIMUMU STAllaMU:

e (QopmupoBaHHE W pa3BUTHE TEOPETUYECKUX 3HAHWH, INPEIYCMOTPEHHBIX YKa3aHHBIMHU
KOMITETEHIIUSIMH (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSTENIbHAs paboTa CTY/IEHTOB);

e TpUOOpETeHHE U PA3BUTHE MPAKTUYECKUX YMEHHUH, MPelyCMOTPEHHBIX KOMIIETEHIHSIMU
(mpakTHYecKue paboThl, CAMOCTOSITENbHAs paboTa CTyJCHTOB);

® 3aKpelyIeHWe  TEOPEeTHYECKUX  3HAHWH, YMEHMH W TNPAaKTHYECKHX  HaBBIKOB,
NPEIYCMOTPEHHBIX KOMIIETCHIMSAMHU (TMPaKTHUECKUEe pabOThl, NPAKTHUKH, BBITYCKHAs
KBaM(UKAIIMOHHAs paboTa).

e K HUTCPHUHN OCHKH Ka4€CTBA OCBOCHUA TUCHHUILINHBI, 3aBepma}omeI71c;1 3a4€TOM

bauer
o . | Pesymprar .
(peTHHrOBOM OCBOCHIS TpeboBanust ypoBHIO CPOPMUPOBAHHOCTH KOMIIETEHITHHA

OIICHKH)

3a4TeH0 | OGyyarommiics OCBOMI 3HAHHS, YMEHUA U HABBLIKH BXO/ISIIHE B

(Ge3 cocraB kommnerenuit:I1K-1
61-70 HPOLCAYPBL | _ CnocoGeH  NPOBOAWTH  TEXHUYECKOE  OOCIYKMBaHHUE
caauu .
aIM0RJIEKTPOHHOM amnmapaTyphbl
3adera) pal P patyp
3aureno (c OOyuaromuiics posiBisieT kommereHuu [1K-1
.. | HO HE B IOJTHOM 00beMe BXOJSIIMX B €r0 COCTaB ACHCTBUM.
npoueaypoin .

36-61 - OOyuaronuiicss MOXeT JOMYCTUTh HEKOTOPbIe HETOYHOCTH,

sauera) HerpyOble oImMOKH, 3aTPYIHATHCS B U3JI0KEHUHU MaTepHraa, HO

IPaBUJIbHO OTBEYATh HA 33J]aBa€Mble €My BOMIPOCHI.
MeHee 36 HE JI0NYIIEH

AOTIYTH Kommnerenumu He chopMupoBaHbI

Oamna K 3a4eTy
[ ]

o «3auTeHo» BBICTABIACTCS OOydalomeMycs, TMPOJEMOHCTPUPOBABIIEMY IIOJHOE,

BCECTOpPOHHEE, OCO3HAaHHOE IIPaBWIBHOE 3HAHWE MPOrPaMMHOTO  MarepHana u
U3JIOKUBIIEMY OTBET JIOTUYHO, TI'PaMOTHO, YOEAWTENbHO, TOTOBOIO K JallbHEHIIEMY
po(heCcCHOHATEHOMY COBEPIICHCTBOBAHHMIO.
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e [lpu ortBere oOyyaroOmMHCA MOXET JOMYCTUTh HEKOTOpble HETOYHOCTH, HErpyoOble
OIIMOKHU, 3aTPyNHATHCS B CAMOCTOATEIHHOM H3JIOXKEHHH MaTepuana, HO MPaBHIBHO
OTBEYaTh HA 3aJaBa€Mbl€ €My BOIPOCHI, B PE3yJbTaTe€ HABOISIIMX BOIPOCOB C IMOMOUIBIO
MpenoaaBaTens UCIPABIAThH JOMYIIEHHbIE OIIMOKH U HETOYHOCTH.

. «He 3aureHo» MoOeT OBITh BBICTABICHO OOyHaroleMycs, OOHapY>KUBLIEMY
HEIOJHOE, HEOCO3HAHHOE 3HaHHWE Y4eOHO-NPOrpaMMHOTO MaTepuaia, JJO0MyCKarolleMy
rpyOble  OMMOKH, HECIMOCOOHOMY CaMOCTOSITENIbHO H3JIOKUTh OTBET HA BOMPOC,
OTBEYAIOLIEMY HENPAaBUJIBHO WM HE JaloleMy OTBET Ha 3aJaHHbIE BOIPOCHI.
JleMOHCTpHpYeMbIii ypOBEHb 3HAHUKH HE MOXET OBITh NPU3HAH JIOCTATOYHBIM JIJIs

npodeccuoHaNbHOM IeATENbHOCTH.

6.M6TOI[I/I‘ICCKI/IC MaT€puralibl, OIIPCACIIAOINNE IPOUCAYPhI OHCHUBAHUA 3HaHHﬁ,
YMGHHﬁ, HaBBIKOB M OIIbITA ACATCIBbHOCTHU

Tabauna 6. Pe3ynbraThl 0CBOCHUS yUeOHOW AUCUMIIIINHBI, IOIEKAIINE IPOBEPKE.

Pe3ynbTarsl OCHOBHBIE TIOKA3aTeN OIICHKU Bun ouenounoro marepuana
0o0y4eHus pe3yabTaToOB 00y4YEHUs
(koMmmeTeHnNn )

I[IK-1 - Cnoocoben | 3HaTh: BrimonHeHue U 3amuTa
TIPOBOJIUTE -CII0COOBI HACTPOMKHU PaJMO3IEKTPOHHOM | 1a00paTOPHBIX PadoT;
TeXHIUIECKOe anmnapaTyphl; TUIIOBBIE OLICHOYHBIE
oBCTyNHBaERe -METOBI 00paboTku pe3yabTaTOB | MaTEpPHAIIBI JJIsI YCTHOTO

. | MI3MepeHnil ¢ HCIONb30BaHUEM CPEACTB | ompoca (pazaen 5.1);
PAZIHOSICKTPOHHON | by 1y ipTebHOM TeXHUKH; TUTIOBBIE TECTOBBIC 3a/IaHUS
almapaTypsbI -IIPHHIIMITBI paboThl, yCTpoiicTBO, | (pazmen 5.2);
Kon U | TeXHUYECKUE  BO3MOXHOCTH  CPEJACTB | TUIIOBBIC OIECHOYHBIC
HAanMCHOBAaHUC KOHTPOJIA TEXHHUYECKOI'O COCTOAHUA MaTEepUaJIbl K 3a4ETy (pagﬂen
WHINKaTopa PaguOdIIEKTPOHHOM anmaparypsl; 5.4.)
AOCTHIKCHUA -TpeOOBaHUs OXpaHbl TPyAa, TOKAPHOM,
KOMIICTCHIINHA: IIPOMBIIICHHOH, 3KOJIOTMYECKON

IT1K-1.3. Ucnonb3yeT
CpEeJICTBA U3MEPEHMUSI

0€30MacCHOCTH M JIEKTPOOE30IMaCHOCTH.

YMeTs:

BrinonHnenue u 3ammra

AT KOHTPOJISI | -MOHTUPOBATH PaZAMOAIEKTPOHHYIO | 1ab0paTOPHBIX PadoT;
TEXHUICCKOTrO anrmaparypy, THUIIOBBIC OIICHOYHBIC
COCTOsIHHUS -IMarHOCTUPOBATH u OLICHMBATh | MaTepHaJIbl AJIs1 yCTHOI'O
PAIMOAIICKTPOHHON | TexHMYECKOE cocrostHue | ompoca (paszen 5.1);
alntapaTypsl PaguodIIEKTPOHHOM anmaparypsl; THUIIOBBIC TECTOBBIC 3aJIaHUSI
-MCTIOJIb30BaTh n3MepurenbHoe | (pasnen 5.2);
o0opyoBaHue JUIsL HACTPOMKH | TUIIOBBIE OLICHOYHBIE

PaaAMO’IIEKTPOHHOM amnmnapaTyphl;

MaT€pHraibl K 9K3aMCHY
(paznen 5.4.)

Bnaners:

-TECTUPOBAHUEM paboThI
PaauO3JIEKTPOHHOM armapaTyphl nepej ee
SKCIUTyaTaluen;

Brimonuenue u 3ammura
1abopaTOPHBIX padoT;
TUTIOBBIE OLIEHOUHBIC
MaTepurabl JJIs1 YCTHOTO

-HaCTpONKOU paznodIeKTPOHHOM | ompoca (pazmen 5.1);
anmnapaTypsl; TUTIOBBIE TECTOBBIC 33TaHUS
~-MOHUTOPUHIOM TEXHUYECKoro | (paszmen 5.2);

COCTOSTHUS PazrodIEKTPOHHON | THUTIOBBIE OIICHOYHBIC
alraparypel; MaTepHaIbl K IK3aMEHY

(paznen 5.4.)
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7. Y4eOHO-MEeTOAMUECKOE 00ECTICUeHUE TUCIUTUTHHBI (MOTYJIs)

OcHoBHas nuTepaTtypa
1.Coxkoznosa, XK.M. [Ipu6ops! u ycrpoiictea CBY, KBY u I'BY nuanazoHoB [ DaeKTpOHHBIN

pecypc] : yaebHOoe mocooue / K.M. CokonoBa. — DnekTpoH. naH. — Mocksa : TYCVYP, 2012. —

283 c.[DnexTponnbiii pecypc] - Pexxum moctyma: https://e.lanbook.com/reader/book/4963/#1 (nara

obpamenus:04.07.2018).

2.3JeKTpOHHbBIE, KBAHTOBBIEC MPUOOPHI 1 MUKPOIJIEKTPOHUKA | YueOHoe mocobue st By30B /1O.
JI. Bobposckuii [u ap.] ; pen. : H. JI. ®enopos. - M.Paguo u cBs3b, 2002. 560 c. 3.Koznos, B.I'.
AnteHHbl U ycrpoiictBa CBY [DnexktpoHHBIA pecypce] : yaedHoe nocooue / B.I'.Ko3inoB. —
OnektpoH. naH. — Mocksa : TYCVYP, 2012. — 68 c. [DnektpoHHbIit pecypc] - Pexum gocryna:
https://e.lanbook.com/reader/book/12062/#1 (nata o6pamenus: 04.07.2018). 12.3. -H.K. IOpxoB

TexHoIOTHS MPOU3BOJICTBA AIIEKTPOHHBIX CPEeICTB. YueOHUK A By30B. CaHkT-IletepOypr: Usn-

Bo Jlann, 2014.
4.JlamanoB, A. 1. OCHOBBI KOHCTPYMPOBaHUS U TEXHOJOTUU IPOU3BOJCTBA

PaZMOdIIEKTPOHHBIX cpencTB. OpraHu3anus 1 METOA0JOT s Mpoliecca KOHCTPYHUPOBAHUS TpU

pa3paboTKe paauo3JIeKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pecypc] : yueOHOoe mocodue 1Mo Kypey

«OCHOBBI KOHCTPYMPOBAHUS M TEXHOJOTUH NPOU3BOACTBA PAIHOIEKTPOHHBIX CPEACTBY» / A.
H. JlamaHOB. — DJIEKTPOH. TEKCTOBbIE AaHHbIE. — M. : MOCKOBCKHUI TOCY1apCTBEHHBIN
TeXHUYeCKuil yHuBepcuteT umenu H.O. baymana, 2010. — 40 ¢. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/31137.html

5. Kosnos, B. I'. OCHOBBI IPOEKTHPOBAHUS SJIEKTPOHHBIX CPEACTB: YUeOHOe mocodue
[DnexTponnsiii pecypc] / B. I'. Koznos, A. A. Uepnsimies, FO. I1. Koopun. — Tomck:
TYCYP, 2012. — 149 c. — Pexxum noctyna: https://edu.tusur.ru/publications/2783

JlononHuTENBHAS IUTEPATYPA

1. MuKpOBOIHOBBIE MPUOOPHI 1 YCTPOUCTBA: YUEOHO-METOUIECKOE TTOCOOHE TI0
OpraHu3aIK CaMOCTOATENbHOM paboThl cTyaeHToB / Cokonosa XK. M. - 2010. 97 c.
[DnexkTponHbIi pecypc] — Pexum goctyna: https://edu.tusur.ru/publications/16 (nata
obpamenus: 04.07.2018).

2. OcnoBbl CBY snektponuku: COOpHHK 3a/1a4, BOMPOCOB U ynpaxHeHuit / Cokosona XK. M.
2012. 123 c. [DnexTponHblii pecypc] - Pexxum nocrtymna:
https://edu.tusur.ru/publications/858 (mara oopamenus: 04.07.2018).

3.UccnenoBanne CBY reneparopa Ha nuoae I'anna: PykoBoacTBo k mabopaTopHoii pabote /
Cokomoa K. M., Huxkudopos A. H. - 2011. 23 c. [DnexkTponHbIii pecypc]| - Pexum
noctyna:https://edu.tusur.ru/publications/110 (mata oopamenus: 04.07.2018).

4.OCHOBbI KOMITBIOTEPHBIX TEXHOJIOTUH TPOEKTUPOBAHUSA PAAUODIIEKTPOHHBIX CPENICTB
[DnexTponnsIil pecype]: Yueobnoe nocodue / 1O. I1. Kobpun - 2018. 56 c. - Pexxum gocryna:
https://edu.tusur.ru/publications/7906 (nata obpamenus: 18.07.2018).

HuTepHeT-pecypcsl

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

CnpaBounas mpaBoBas cuctema «I'apant». URL: http://www.garant.ru.

CrpaBouHnas npaBoBas cuctema «KoucymnprantlLitocy. URL: http://www. consultant.ru.
OBC «KoHucynbranT cryaentay http://www.studmedlib.ru.

[TonmnotekctoBas 6a3a manubix ScienceDirect: URL: http://www. sciencedirect.com.

Nk W=

8.MaTepI/IaJIBHO-TCXHI/I‘-IeCKOG obOecrieueHue JAHUCIUITIINHBI

Crenmanu3upoBaHHas JEKIUOHHAs ayIUTOPHsI, HCIOJIb3yeMas MpU IMPOBEICHUU 3aHATUN
JIEKIIMOHHOT'O THIIA, OCHAIIEHA MYJIbTUMEIUMHBIM POEKTOPOM, paOOYUMH MECTaMH CTYJIEHTOB U

npenoaaBaTeiii.
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MynbpTUMeuiiHAs TIPE3eHTAIHs], COMPOBOXKAAIONMIAS JICKIHIO, MO3BOJSIET MPEMOAABATEIIO
aKICHTUPOBATh BHUMAHHUE CTYJICHUECKOW ayTUTOPUN Ha KITFOYEBBIX BOIPOCAX JICKITHH.

CTyneHThl UMEIOT JOCTYI Yepe3 MHTEPHET K €IUHOMY 00pa3oBaTelIbHOMY IMOpTaly, IZie B
OTKPBITOM JIOCTYIIE HMMEIOTCSI PECypChl  Y4eOHO-METOJAMYECKON JIMTEPATyphl, SBISIONIMECS
paszpabotkamu Benymmx BY3oB Poccun.

JlucuumninHa ooecreyueHa:

e TECTOBBIM MaTepuajaMH B DJJIEKTPOHHOH oOydaromieir cucreme «Moodley
(OTKpBITBINf YHUBEPCUTET);

® KHIKHBIM (POHIOM OMOTHNOTEKH;

® DJIEKTPOHHBIMU BEPCUSMH JIEKIIUHA U y4eOHUKOB.

JlaGopaTopHble 3aHATUS TPOBOIATCS B  KOMITBIOTEPHBIX  KJlaccaX, OCHAICHHBIX
KOMITbIOTEPAMHU C YCTAaHOBJIEHHBIM HEOOXOIUMBIM IPOrPaMMHBIM 00ECIIEUEHUEM.

CryneHTsl UMEIOT JOCTYM yepe3 VIHTepHeT JoCTyn K 3JIEKTPOHHOM o0yyatomieil cucreme
«Moodle» (OTKpBITHII YHUBEPCUTET), KOTOPAs MO3BOJISIET Pa3MelaTh JIEKTPOHHbIE YdeOHbIE
MaTepHajbl JOCTYITHO /ISl CTyIEHTOB YHUBEPCUTETA.

[Tpu mpoBeneHNY 3aHATUI JIGKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHSITHI UCIIONIB3YIOTCS:
JMIIEH3MOHHOE MPOTPaMMHOE 00ecIieueHre U CBOOOTHO PACIIPOCTPAHSIEMbIE ITPOTPaMMBI:

e  Microsoft Office mumensus: Jloroop Nel35 ot 22.05.2018, moroBop Ne n1-21100 or

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,
noroop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-0003152-01 ot
25.11.2014, noroeop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne(0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxat ot 20.04.2009,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007,

e apxuBarop 7z, Adobe Acrobat Reader nmriieH3us: nmpeaocTaBisieTcsi OECIIaTHO Ha YCIOBHUSIX
o anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumemsus: GPL/LGPL/MPL, Google Chrome ymiieH3us: ipeIoCTaBIseTCs
OecIUlaTHO Ha YCIIOBHSIX JIMIICH3UOHHBIX COIVIAIIICHWI HAa TPOTPaAMMHOE OOECIICUCHHE C
OTKPBITHIM HCXO/THBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

AnTHBHpycHoe mporpammuoe obecneueHne Kaspersky Endpoint Security CranmapTHbIit
Russian Edition;

AltLinux  (Amst  OOpazoBanue  8);

CBOOOJTHO PACIPOCTPaHIEMbIE TIPOTPAMMBI:

Academic MarthCAD License - mMaTeMaTHmyeckoe MpPOTpaMMHOE OOECIeYCHHE, KOTOpPOe
MO3BOJISIET BBIMTOJIHATH, aHATM3UPOBATh BAKHEHIITNE WHKCHEPHBIC pPacyeThl 1 OOMEHHBATHCS MU,

WinZip ans Windows - mporpamm JUtst CKaTusi B pacliakoBKH (aiiios;

RuSplan 6.0 - nporpamma s1st uepueHHS HIEKTPOHHBIX CXEM.

JUis CTYIEHTOB C OTrpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI CO3/IaHBI CIICIHATIbHBIE
YCIOBHS IS TIONy4YeHHss oOpa3zoBaHus. CHeNMaIM3MPOBAHHOE TIOMEIIECHHE JIIsi WHBAIUIOB
pacnosioxkeHo 1o azapecy: 360004, KabGapauno-bankapckas pecnyoOnuka, 1. Hanpuuk, yiI.
UYepnsbimesckoro, 173. ['maBHbBIN ydeOHBIN KOPITYC YHUBEpPCUTETA, ayauTopus Nel45.

B 1mensx AOCTYHHOCTH TOJYYEeHHS BBICHIETO O0pa3oBaHMA 1O 00pa3oBaTeIbHBIM
nporpaMMaM — WHBJIMAAMHA W JIMIAMH C  OTPAHWYCHHBIMA  BO3MOXKHOCTSIMH  3JIOPOBBS
YHHBEPCUTETOM 00ECTIEYNBACTCS:

aIIbTEPHATHBHOM Bepcuel ouimansHoro caiita B cetu «MIHTepHET» ISl Cl1a00BHIAIINX;

MPUCYTCTBUE aCCHUCTEHTA, OKa3bIBAIOIIETO 00ydJaronieMycsi HEOOXOAUMYIO TIOMOIIIb;

JUIS WHBAIAJOB M JIUI[ C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI IO CIIyXy —
nyOMpoBaHNE BCIyX CIpPaBOYHON MH(OpMAIMHM O pPAacIUCaHWU YYEOHBIX 3aHSATHI; oOecrieueHue
HaJIJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOW3BEICHUS HH(POPMAIINH;

JUIS WHBAJHIOB W JIMI C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS, HMEIOIINX
HapYIICHHsI OTIOPHO-JIBUTATEIILHOTO arapaTa, Co3/IaHbl MAaTePHaIbHO-TEXHUUYCCKUE YCIOBUS
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o0ecrieynBarOIMe BO3MOXKHOCTb OECHPEIATCTBEHHOTO JOCTyNa OO0yYalomuxcs B y4deOHbIC
HOMeIIeHNsl, OOBEKTy NHTaHMSA, TyaJeTHble W Jpyrde IOMELICHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHUS B yKa3aHHBIX NOMEIICHUAX (HaJIMYUe PACUIMPEHHBIX ABEPHBIX MPOEMOB, MOPYYHEH U
JIPYTUX TPUCTIOCOOJICHU).

Jluct u3meHeHuii (HOMOTHEHUI)
B paboueit mporpamme AucUIUHBI (Moays) «IIpubopsr u Texunka CBU»llo HanpaBienuto

11.03.03 KoHcTpyHpoBaHKE U TEXHOJIOTUS DIEKTPOHHBIX cpeactB. [Ipoduns: KoHcrpynpoBanue u

TEXHOJIOTUS PAIMOIEKTPOHHBIX CPEICTB
Ha 2021-2022 y4eOHblit To1

Ne [Tepeuenb BHOCHMBIX
OnemenT (myHkT) PTT peten . [Ipumeuanue

n/n M3MEHEHUH (JIOMOTHEeHMIA)
OOcyxeHa 1 peKOMEHIOBaHa Ha 3acelaHuy KadeIpbl
AIEKTPOHUKHU ¥ U(POBBIX MHOOPMANIMOHHBIX
TEXHOJIOTH, MPOTOKOJI Ne OT « »_

2021 r.
3asenyrowmuii kagenpoit / P.II Temes /
MOJIHKCH pacmudpoBKa MOMTUCH

nata
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