®enepanbHOE roCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET

Kadenpa koHCTpyupOBaHUS U TEXHOJIOTHU PAIMOTIEKTPOHHBIX CPEICTB

“YTBEPXALO”

JEKAH PO®

K.T.H., goueHt C.A. CTpebloB

(13 2 1_“

®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI
MHKpOE)J'IeKTpOHHKa CBEPXBBICOKHUX YaCTOT

O6pazoBarenbHas nporpamma: 11.04.02 MuboKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U
, Marucrepckas mporpaMma: MHOTOKaHaJIbHbIE TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBI

HoBocubupck 2021



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6oOmieHHass CTpykTypa (oHIa OIEHOYHBIX CPEACTB IO JUCHUNIHHE MUKpPOIIEKTPOHUKA
CBEPXBBICOKHMX 4acTOT TpejcraBieHa B Tadmuie. COBOKYITHOCTh pe3yJabTaToB OOyUEHHSI TI0 TUCIIUILIHHE
COOTHECEHA C YPOBHSIMH COPMUPOBAHHOCTH KOMIIETCHIIMH W COOTHECEHHBIMU C HUMHU WHIUKATOPAMHU.
WHanuKaTopsl JOCTHXKEHHSI KOMIICTCHIIMH U3MEPSIeMbl ¢ TIOMOIIBIO CPEJICTB TEKYIICH U MPOMEKYTOYHON
aTTecTalliy N0 AUCHUILIMHE MUKPOIIECKTPOHUKA CBEPXBBICOKUX YacTOT.

Tabnuna

JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHAMKATOPOB
JOCTHIKEHHUS KOMIIETEHIU I

HCCIICAOBAHMA, BBI6I/IpaTB

BoiHOBOE

METO/IbI COIPOTHUBIICHHUE,
IKCIIEPUMECHTAIBHOM KOA(pPHUIHEHT
paboTEI c LETIBI0 pacupocTpaHeHHs,
COBEPIICHCTBOBAHUS " ¢bazoBblii  caBur. 3.
CO3/IaHHI0 HOBBIX [pencrasnenue
MEePCIEKTHBHBIX OTpPE3KOB JIMHUH
MH()OKOMMYHHKAITMOHHBIX nepenadu u
CUCTeM TpaHchopmarus
COIPOTUBJICHUM. 4.

KopoTko3aMkHyTBIE U
Pa30MKHYTHIE Ha KOHIIE
OTpe3Ku IMHNU. Pexnm
TIOJTHOTO OTPAXKEHUS. 5.
[TonyBosiHOBBIE u
YEeTBEPTHBOJIIHOBBIE
OTpPE3KH JIMHUHT
nepeaaymn,
COrJIacyIoIIne
nuteribI.
MUKpO3JEKTPOHHBIE
ycrpoiictea CBY  Ha
mnomax: 20. IToBenenue

CBY yctpoiictB  Ha
JHOaX. 21.
IMapameTrpuueckue
YCUJIUTEIH. 22.
MUKpOdIEKTPOHHBIE
TECHEPATOPBL. 23.

Meponpusitust
®opmupyemble HNuauxaropsl ponp
. Tembl TeKyIero KOHTPOoJist
KOMIIeTeHIuH KOMIIeTeHI U IIpome:xkyTOoOUHaS
(koHTpOJIbHAS
. |arTecranus (3K3aMeH,
pabora, KypcoBoii
3ayer)

npoekt, PI'3(P),

pedepar u ap.)
IK-1/HA CrocobeH | 1. 3Haer rexundeckue |[nomet  CBY:  15.|JIabopatopHsbie paboThl | DK3aMeH, BOIPOCHL. |-
HCIIONIb30BaTh XapaKTepUCTUKU U TyHHenbHbIE " 40.
COBpPEMEHHBIE SKOHOMMYECKHE oOpallleHHbIE  JAHOJIBI.
JOCTHKEHHS  HAyKH M |TIOKa3aTeln 16. nozst ¢ 6Gaprepom
Nepe1oBbIe OTEYECTBEHHBIX U Iorrku. 17. [wuon
MH()OKOMMYHHKAIOHHBIE | 3apYOeKHBIX I'aHHa 1 reHepaTopsI HA
TEXHOJIOTHH, MeTO/BI | pa3paboTok B obmactu (HeM. 18.  JlaBuHHO-
MIPOBEACHUS PaaMOdIEKTPOHHOMN MIPOJIETHBIE CBY-
TEOPETUIECKHUX 1| TeXHUKH, JUOABI U TEHEPaTOpH
JKCIIEPUMEHTAIIBHBIX JICHCTBYIOILKE Ha Hux. 19. P-I-N
UCCIICIOBaHUH B HAy4YHO- [ HOPMAaTHUBHBIE OB
HCCIIEI0BATEIbCKUX TpeboBaHus U MUKpONOI0CKOBAs
paborax B o0yacTH |rocy1apCTBEHHbIE nuHMA  nepegaud: 1.
NKTuCC, cTaBuTh 3a1a41 |CTaHAAPTHI OCHOBHBIE CBOWCTBA. 2.
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VMHOXUTEIH 4aCTOTHI.

24. Jnomubie
npeoOpa3oBaTeIn
YaCTOTBI. 25.
Ilepexmouarenu,
(azoBparmmarenmy,
3alUTHBIC YCTPOMHCTBA,
peryaupyemMeie
oclabuTemnu.
HekoTopbie 31meMEHTHI
CBUY-neneii Ha
OTpe3Kax JIUHUN

nepenadn: 9. OUIBTPHI
HIOKHAX d9actoT. 10.

CrymeHuaThIe
TIOJIOCKOBBIE
tparchopmaToper.  11.
[neti¢pupIe
OTBETBUTEIIN. 12.

Konbuepoit mocrt. 13.
Hemutens (cymmaTop)
MOIIIHOCTH. 14.
OTBETBUTEID Jlanre
OCHOBBI

KOHCTPYHUPOBAHUSA
TBepHorenbHblx  CBY
CXeM: 30.
CXeMOTeXHHUKA
MOHOJIUTHBIX
nmuHennelx cxem CBY.
31. WnTterpanbHbie

CXEMBI CBY Ha
apceHuae ramus. 32.
OCHOBHEIE
TEXHOJIOTHYECKHUE
TIPOIIECCHI
HM3TOTOBJIEHUS
TBepaoTenbHbIx  CBY
CXeM H o00JlacTH HuX
TIPUMEHCHUSI.
Cornacyromue neny Ha
COCpPEZIOTOUYEHHBIX U

pacrpeneneHHbIX
JJIEMEHTAX: 6.
PesucruBHas I-
oOpazHast

corjacyomnias 1emns. 7.
Cornacyronye nenu Ha
PEaKTUBHBIX
COCPEI0TOYCHHBIX
3JIEMEHTaXx. 8.
CornacoBanue pu
TIOMOIIIH nuieridos.
Tpanzuctopsr CBY: 26.
bunonspueie CBY
TPaH3UCTOPEHI. 27.
IloneBbie TpaH3UCTOPHI
CB4Y. 28. OcHoBHI

TEXHOJIOTHUH
uzrotopnenusst  CBU-
TPaH3UCTOPOB. 29.
[epcnexTuBb
YCOBEpIIEHCTBOBAHUS

CBUY-TpaH3ucTOpOB.

IIK-1/HA

2. YMmeer

M3mepenne KCB 1no

PT'3, paznen 3

OK3aMeH, BONpPOCHI. 1-
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OCYUIECTBIISITH
IMATEHTHBINA TOHUCK,
MIPOBOIUTH cOOP,
aHam3 "
CHCTEMaTH3aLUI0
HayJIHO-
HCCIIEN0BATENbCKON
nHdopmanuu,
(hopMyIHPOBATH HIETH
Y 33]1a4d HAy4YHO-
HCCIIEeIOBATENIbCKUX
paboT B obnacTu
CO3JIaHU U
MIPOEKTHPOBAHUS
PaIno3IEKTPOHHBIX
YCTPOICTB U CUCTEM

BXOJY M  BBIXOJIY
TBEPIOTEIHHOTO
yCTpOMCTBA CBU.
HccnenoBanue
TBepaoTenpbHoro CBY
YCTpOMCTBA:! -
U3MepeHue
TCOMETPUYUCCKUX
pa3MepoB  MACCHUBHBIX
3JIEMEHTOB "
onpejesieHue
OCHOBHBIX ITaPaMETPOB;
- oTIpeieIIeHUe
BIMSTHAS
TTOJICTPOCYHBIX
3JIEMEHTOB Ha
OCHOBHBIC TIapaMeTphl
YCTPOMCTBA.
ITaccuBHbIE CBY
MHKPOTOJIOCKOBBIE
LeMu: -  OCHOBHBIE
napaMeTphbl JIMHUU U UX
OTIpeJIeNICHHE; -
CBsI3aHHBIC
MHKPOTIOJIOCKOBBIE

JIMHUMY; - COTJIACYIOIIHE
LeNd Ha PEaKTUBHBIX
(cocpenoTOYEHHBIX |
pacIpeeIeHHbIX)
9JIEMEHTAaX B AUANa30He
CB4.

IIK-17.B/HA  Cnocoben
OCYILECTBIIATh
npo¢eCCUOHATBHYIO
JESITEIBHOCTh C  yYETOM
PETHOHANBHBIX
ocobeHHOCTER 51
noTpeOHOCTEH
paboromaTeneit

1. 3Haer cneunuxy
COIMAIBHO-
9KOHOMHUYECKOTO
Pa3BUTHSA U PBIHKA
TpyAa B 00JIacTH
npodeccroHanbHOI
JICSATEIbHOCTH B CBOEM
peruoHe.

Huonet  CBU: 15.
TyHHenbHBIE u
OOpaIllCHHBIC  JTHOIBL.
16. Tuoasl ¢ 6aprepom
Ilorrkn. 17. Jluox
l'aHHa U TeHepaTopHI HA
HeM. 18. JlaBuHHO-
MPOJIETHBIE CBY-
IUOABI W TEHEPaTOPHI

Ha Hmx. 19. P-I-N
JIOJIBI.
MuxkpornonockoBas
nuHAA  Tepegadd: 1.

OCHOBHBIE CBOHCTBA. 2.
BonnoBoe
COTPOTHBIICHUE,

K03 dHULIHEHT
pactpocTpaHeHHS,
¢dazoBeif  cmBur. 3.
[IpencraBnenue
OTPE3KOB JTUHAA
nepenayn u
TpaHchopManus
CONIPOTHBIICHHH. 4,
KopoTko3aMkHyTEIE U
Pa30MKHYTHIE Ha KOHIIE
OTpe3KH JUHUU. Pexxum
TIOJTHOTO OTPa)KEHHUs. 5.
[TonyBosiHOBBIE u
YETBEPTHBOJIHOBbIE
OTpE3KH JTUHAH
nepeaayn,
corjiacyrouiie

e (Bl

JlaGopatopHsle
paboThI

DK3aMeH,
40.

BOIIPOCHI. | -
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MUKpO3JICKTPOHHBIC

ycrpoiictea CBY  Ha
mronax: 20. IToBenenue
CBY ycrtpoiicTB Ha

JHOJIaX. 21.
[TapameTpuueckue
YCUJIUTEIH. 22.
MHUKpPO3JIEKTPOHHBIE
TeHepaTopHl. 23.
YMHOKHTENIN YacTOTHI.
24. Jnonnsie
npeoOpa3oBarenn
YacTOTHI. 25.
[lepexntouareny,
(azoBparmmarenmy,
3alllUTHBIE YCTPOICTBa,
peryiupyemMsle
ocIaOuTeH.
HexkoTopbie 31eMeHTHI
CBUY-neneii Ha
OTpe3Kax JIUHUN

nepegaun: 9. OUIALTPHI
HIKHEUX 4acToT. 10.

Crynenuatsie
TIOJIOCKOBBIE
tparchopmatoper.  11.
[neti¢pHbIC
OTBETBUTEIIH. 12.

KompneBoit mocrt. 13.
Henutens (cymmaTop)
MOIITHOCTH. 14.
OTBETBUTEID Jlanre
OCHOBEI

KOHCTPYUPOBaHUS
TBepaoTenbHbIXx  CBY
CXeM: 30.
CXeMOTeXHHUKA
MOHOJIUTHBIX
JuHerHbIX cxem CBUY.
31. Wurerpanb-Hele
CXEMBEI CBY Ha

apceHuae ramus. 32.
OcHOBHBIE
TEXHOJIOTHYECKHE
HPOIIECCHI
U3TOTOBIICHUS
TBepaoTenbHbIx  CBY
CXeM H 00JacTH WX
TIPUMEHEHNSI.
Cornacyronye nenu Ha
COCPE/IOTOYCHHBIX U

pacrpeneneHHbBIX
JJIEMEHTAX: 6.
PesucruBHas TI-
obpazHas

corjacyromas 1emnb. 7.
Cornacyromue 1eny Ha
PEaKTUBHBIX
COCPEOTOUEHHBIX
3JIEMEHTaXx. 8.
CornacoBanue npu
MIOMOILHU e dos.
Tpanzuctopsr CBY: 26.
bunonspueie CBY
TPaH3UCTOPEHI. 27.
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IloneBkie TPaH3UCTOPbL

CBY. 28. OcHoBbI
TEXHOJIOTUHU
merotoBnenuss  CBU-
TPaH3UCTOPOB. 29.
IlepcnexTuBbI
YCOBEPIICHCTBOBAHUS

CBY-TpaH3uCTOPOB.

[1K-17.B/HA

2. YMeer pemiats
npoQeCCUOHANBHBIC
3aJa4uu Ha
OpEINPUATUSX U B
OpTaHM3aIIAX
npoUIEHON OTpacIH
CBOETO PErHOHa.

Wsmepenue KCB 1no

BXOJy M  BBIXOJIY
TBEPJOTEIBHOTO
YCTpOWCTBa CBU.
Hccnenosanue
TBeprorensHOTO CBY
YCTpOMCTBA:! -
HU3MEepeHue
TEOMETPHUIECKUX
pa3MepoB  TACCHBHBIX
SJIEMEHTOB "
oTpeJiesIeHNe
OCHOBHBIX TApaMETPOB;
- oTpeJiesIeHue
BIIMSAAHUA
MOJACTPOEYHBIX
3JIEMEHTOB Ha
OCHOBHBIC TIapaMeTphI
YCTPOMCTBA.
[TaccuBHbIE CBY
MHKPOTIOJIOCKOBBIE
Oenu: - OCHOBHBIC
TapaMeTphl TUHUU U UX
OTIpeJIeNICHHE; -
CBA3aHHBIC
MHKPOIOJIOCKOBBIE

JIMHUH; - COTJIACYIOIHe
Lend Ha PEaKTUBHBIX
(cocpenoTOYEHHBIX |
pacIpeieeHHbIX)
9JIEMEHTAaX B INANa3oHe
CBU.

PI'3, paznenst 3

OK3aMeH, BONpPOCHI. -

9.

2. MeTtoanka oueHKH 3TanoB GopMHPOBAHUS KOMIIETEHIMIA 0 AUCHUILINHE

Pe3ynbpTarhl 00y4yeHHss 1O JUCLUIUIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMM B IIpOrpamme
WHJUKATOPaMU JTOCTHKEHMSI KOMIIETEHIMH IPOBEPSIOTCA IPU IPOBENCHUM MEPONPUATHA TEKYyIIEeH
aTTecTaluu (KOHTPOJIS) B MMPOLIECCEe N3YUEHUS TMCIMITIIMHDI, YKa3aHHBIX B TaOnuie pasjena 1.

B 3 cemectpe 00s3aTenbHBIM 3TAaloOM TEKYIIEH aTTECTAllMM SIBISETCS pacdyeTHO-Trpaduueckoe
3amaane (padorta) (PI'3(P)). TpeboBanuss k BemonHenutro PI'3(P), coctaB u mpaBuia OIEHKH
chopmynupoBansl B nactiopre PI'3(P).

[IpomexxyTouHast arrectanus 1Mo JUCHUIJIMHE TTPOBOIUTCA B 3 ceMmecTpe - B (popme 3K3ameHa,
pe3ynbTaToB OOY4YEeHHS MO AUCHUILTUHE (MOJIYII0), COOTHECEHHBIX C YCTAHOBJICHHBIMH B TpOrpamme
uHaukaropamu  goctiwkenus kommereHimid [IK-1/HA, TIK-17.B/HA # COOTHECEHHBIX C HHMH
WHAUKATOPOB. (CM. Tabnuiy pasaena 1).

DK3aMeH IMPpOBOAUTCS B yCTHOfI (I)OpMC, 10 6I/IJ'ICT3.M, BAapHUaHTBI OUJICTOB COCTABIISIOTCS U3
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BOTIPOCOB, MPUBEACHHBIX B MACTIOPTE SK3aMEHA, MMO3BOJISIONINX OIICHUTH IMOKa3aTeau COPMUPOBAHHOCTH
COOTBETCTBYIOIINX KOMITCTCHIIH.

OO0uye mpaBuia BBICTABICHUS OLEHOK TEKYLIEH M MPOMEKYTOYHON aTTeCTallUU IO JAUCLUILINHE
OTIpeNIeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEICHHBIX B II. 3, OCYIIECTBISAETCS OIICHKA YPOBHEH JTOCTUTHYTHIX
pe3yJIbTaTOB O0YUYEHUS MO TUCIUTUIMHE, COOTHECEHHBIX ¢ YCTAHOBJICHHBIMU B MPOTPAMME HHIUKATOPAMHU
noctmwkenus komrnerenuuid [TK-1/HA, T1IK-17.B/HA, 3akpemieHHbIX 3a JUCITUTUTHHON

OO0masi XapakTepUCTHKA YPOBHEHl pe3yJbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ MHIAMKATOPaAMU
NOCTHKEeHUS KOMIIeTeHIU i

IIpoaBunyThIi. TeopeTnueckoe conepkaHue Kypca OCBOCHO MOJHOCTHI0. CTYAEHT IEMOHCTPUPYET
CUCTeMaTH4ecKoe U TIIyOOKOoe MOHMMaHUE y4yeOHOro mMaTrepuajia M CIOCOOHOCTh K CaMOCTOSITEbHOMY
MOTIOJTHCHUIO ¥ OOHOBJICHHIO 3HAHWW B XOJ€ JallbHEHIeW yueOHOH paboTel M TpodhecCHOHATBHOM
nesitennbHOCTH. ChopmupoBaHbl HEOOXOAMMBbIE HABBIKM MPAKTUYECKOM paboThl. Bee yueOHbIE 3amaHus,
MPElyCMOTPEHHBIE TPOTpaMMOl OOYYEHUs, BBIIOJHEHBI KAa4eCTBEHHO, Oe3 3amedaHuil. Pe3ymbrarhbl
0o0y4YeHus M0 AUCLUUILIIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B MIPOrpaMMe WHINKATOPAMU JOCTHKECHUS
KOMTICTCHIIH, OIICHCHBI YUCJIOM 0aJUTOB, BXOJSIIMM B TUANIa30H MMPOJIBUHYTOTO YPOBHSI.

Ba3zosblii. TeopeTuueckoe conep:kanue Kypca 0CBOEHO B 00beMe, HEe0OX0JUMOM TS JalbHEHIIei
yueObI ¥ TPO(heCCUOHATTLHOM JAesTenbHOCTH. HaBbiku pakTHaecKoit paboThl chopMHupoBaHEI HA 6a30BOM
ypoBHe. Bce mpeaycMoTpeHHbIe TporpaMMoi o0y4deHHs yueOHbIe 3a/1aHus BBHIIOJHEHBI ¢ HEOOIBIIUMU
norperHocTsIMU.  Pe3ynbrarel 0Oy4eHHS 10 JUCHUIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMHU B
porpaMMe WHIUKATOpaMH JOCTHUKEHHS] KOMIIETCHIIUN, OLEHEHbI YUCIOM 0OallJIOB B Mpeneiax 0a30BOro
YPOBHSI.

IToporoBerii. Teoperuueckoe colaepKaHUE Kypca OCBOEHO B 00beMe, HEOOXOAMMOM JUIs
nanpHelmei yuedbl u npodecCHOHaNBHON AeATeIbHOCTH. HeKoTophle MpakTHUECKHe HaBBIKA pabOoThI C
chopMupoBaHbl ¢ mpoOenamu. YueOHble 3aJaHMsl, HPEAYCMOTPEHHbIE MporpaMmMoi oOy4eHus,
BBITNOJIHSUIUCH C OIIMOKaMU, UCIIPaBICHHBIMU 1101 PYKOBOJICTBOM Ipenojanareiis. Pe3ynbraTel o0yueHus
[0 JUCLUIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMM B IPOrpaMMe€ HMHAMKATOPAMH JOCTHKEHUS
KOMIIETEHIIMH, OLICHEHbI YUCJIOM 0aJUIOB B IIpejieax HOPOroBOro ypoBHSI.

Hu:ke nmoporosoro. Teoperuueckoe cojep)kaHue Kypca ocBoeHO (parmentapHo. HeoOxoaumeble
HaBbIKM IPAKTHYECKOM padoThl c(OpMUPOBaHbI MHMHHUMAIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHUM,
IPEIYCMOTPEHHBIX MpOorpaMMoi OOy4deHHus, He BBINOJHEHBI. Pe3yiabTaTel OOyueHHs MO AUCLUILUIMHE,
COOTHECEHHBIE C YCTAaHOBJIECHHBIMHM B IPOTPAMME HMHJMKATOpaMU JOCTHKEHUS KOMIIETCHIIMM, OLIEHEHBI
YHCIOM 0aJIoB, BXOJAIIMX B JUANa30H HUXKE MOPOTOBOTO YPOBHS.



