MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MuKpoOBO/IHOBasI 3/IEKTPOHUKA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekumu 14 14 yacos
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 36 36 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 28 28 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.04 OnekTpoHWKa W HaAHO3/IEKTPOHUWKA, yTBepxkaeHHoro 2015-03-12 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

notieHT Kad. SI1 bamrkupos A. U.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

ripodeccop kadenpa II1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
[lenu wW3yueHWs AMCLMIVIMHBI COCTOST B TIOATOTOBKE K pa3pabOTKe, WCC/IENOBAaHUIO U
9KCIUTyaTalliyd TIPU-00pPOB U yCTPOWCTB MHUKDPOBOJTHOBOW 3/IEKTPOHUKH Ha OCHOBe HW3yuyeHHs 0a30BbIX
(bu3rMyeCcKUX NPUHLUIOB (DYHKLIMOHMPOBAHUSI OCHOBHBIX 3/IeMEHTOB MUKPOBO/THOBOM 3/1eKTPOHUKH.

1.2. 3agauy JUCIMIIIAHBI
— 3ajaud W3yyeHUs [UCLUMIUVIMHBI 3aK/0YaloTCsi B OCBOEHUM CTY[EHTaMU COBpPEMEHHbIX
MOJXO0B U METO/I0B, UCMO/b3yeMbIX [JisI aHa/u3a, OMMCAHUsI U pacueTa 3/eKTPOMAarHUTHBIX TOJied B
MUKDOBO/THOBLIX HAmNpaB/ISIOIIMX M KoyiebaTebHBIX CHUCTeMaX, IIPOEKTHPOBAHHS MHKPOBOHOBBIX
YCTPOMCTB.

2. MecTo puciMiuinHel B cTpyKrype OITOII
HOucturuiiHa « MUKpOBOTHOBast 3neKTpoHuKa» (Bb1.5.13.2) otHocuTcs K 670Ky 1 (6a3oBast 4acTh).
[pepiiecTByOIMMH  AUCLUIUIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUsS, SIBJSIOTCS
c/iefyrollye AUCLUIUIMHBL: Marepuasnbl 371eKTPOHHOM TeXHWKH, MeToAbl MaTeMaTuueckoi (hr3UKH,
TBeppoTenbHbIe MPUOOPHI U YCTPOiCTBa, Pur3mKa.
[MocnenyOMUMH JUCLATITMHAMU SIBJISTIOTCS: MUKPOBOJTHOBBIE TTPUOOPHI U YCTPOMCTBA.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— [TIK-1 crocobGHOCTBIO CTPOUThH TMpocTeimme (u3nueckrie W MaTeMaThyecKue MOZeTn
npubopoB, CXeM, YCTPOWCTB M YCTAaHOBOK 3/7€KTPOHMKM M HAHO3JeKTPOHHWKUA  Pa3/InyHOrOo
(YHKLIMOHa/bHOTO Ha3HaueHWsl, a TaKXKe HCIO/b30BaTh CTaHJAPTHbIE IIPOrpaMMHbIE Cpe/CTBA UX
KOMIIbIOTEPHOT'O MOZIe/IMPOBaHUS;

— TIK-2 crocoOHOCThIO apryMeHTUPOBAaHHO BbIOMpATh U peajM30BbIBaTh HA TIPAKTHKe
3¢ eKTUBHYIO METOAVKY IKCIIEPUMEHTAIbHOTO UCC/Ie[JOBaHUs TapaMeTPOB U XapaKTePUCTHK TIPHUOOPOB,
CXeM, YCTPOMCTB M YCTQHOBOK S/€KTPOHMKHW U HAHO3JEKTPOHUKU Pa3/lMYHOrO (PyHKLMOHATBHOTO
Ha3HaueHus;

B pesynbrare nsyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HATh NPUHLMIBI UCT0/Mb30BaHUs ¢Gu3ndeckux 3¢ ¢eKToB B BaKyyMme, Ijla3Me U B TBEpPJOM
Tesie B rpubopax M YCTPOWCTBAX MHKDOBOJHOBOW 3/IeKTPOHHMKH; OCOOEHHOCTH KOHCTPYKLIWH,
TapaMeTphbl, XapaKTePUCTHKHU ¥ MeTO/IbI MOZIeTMPOBAHKS TPUOOPOB MUKPOBOTHOBOM 3/IEKTPOHUKHN

— yMeTb TIpUMEHATb MeTOAbl pacyeTa T[lapaMeTPOB M  XapaKTepPUCTHK TpubopoB
MHKDPOBOJTHOBOW 3/IEKTPOHHKH; TIPUMEHSATh METOAbl MOZEIVPOBaHUS U TPOEKTUPOBaHHUS NPUOOPOB U
YCTPOMCTB  MUKDPOBOJHOBOM  5/IEKTPDOHUKH;  aHa/JW3UpPOBaTb WHGOPMAlMIl0 O HOBBIX  THMAax
MHKPOBOJTHOBBIX ITPUOOPOB

— BJ3jleTb MeTOJaMM 3KCIIepUMEeHTa/IbHbIX WCC/AeJOBaHUM IapaMeTpoB U XapaKTepUCTHK
MarepuasoB, NMPUOOPOB U YCTPONCTB MHKPOBOTHOBOM 3/1€KTPOHHKH; COBPEMEHHBIMU IPOTrPaMMHBIMU
CpefCTBaMH MOJIeNIMPOBAHMS 1 MPOEKTUPOBaHHUSI MPUOOPOB MUKPOBOHOBOM 3/IEKTPOHHMKH; MeTOAWUKON
pacyeTa OCHOBHBIX Y3/10B IPMOOPOB MUKPOBOJTHOBOM 3/1eKTPOHUKU

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO0# padoThl
OO11jasi TPYAOEMKOCTh JUCIMIUIMHBI cocTaBnisgeT 3.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUIIAHEI

Buzibl yueOHOM ieATeIbHOCTH Bcero yacoB CemecTpsl

7 cemecCTp
AynuTopHbIe 3aHATHSA (BCEro) 36 36
Jlekumu 14 14
[IpakTrueckue 3aHATHS 10 10
JlabopaTtopHble 3aHATHUS 12 12
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M3 HUX B MHTepaKTHUBHOU (popme 28 28
CamocrosiTenbHasi paboTa (Bcero) 36 36
[MToAroToBKa K KOHTPOJILHBIM paboTam 8 8

OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 12 12
[TpopaboTKa JIEKIIMOHHOTO MaTepuasa 6 6

[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 10 10
Bcero (6e3 3k3ameHa) 72 72
ITogroroBka u czjaya sK3aMeHa 36 36
OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= . E
= = o
z 8 S
5 = = o T =
< o, = o T 2=
= o @ < o9 = =
= £z £ g3 >3
Ne Ha3BaHus pa3zesnoB AUCLUTUIMHBI < & = 5 o @ =l
= fE § | s Zp &E
= ) o
: 5 g me ge
g} O o
23
O
1 |HampaBrieHHble 3/1eKTpPOMarHUTHbIE 3 4 0 10 17 [TK-1
BOJTHBI
2 | MuUKpOBO/IHOBBIE HarpaB/IAOLe 3 4 8 17 32 [TK-1, ITK-2
CUCTeMBbI
3 | MMKpOBOJIHOBBIE KOJlebaTebHbIe 2 0 4 5 11 [TK-1, TIK-2
CUCTeMBbI
4 |VHrerpanbHble NapaMeTphbl Pery/sipHON 2 2 0 2 6 ITK-1
Y HarpaBJIsSIFOLLel CUCTeMbI
5 |MeTojpl aHaM3a MUKPOBO/THOBBIX 2 0 0 1 3 ITK-1
YCTPOWCTB
6 | MUKpOBO/HOBBIE YCTPOMCTBA 2 0 0 1 3 IMK-1
Utoro 14 10 12 36 72
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (10 J1eKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIprBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
vy g 5
& B>
HasaHus paszienon CopeprkaHyve pas/iesioB JUCLIAIIIMHBI 10 : - 2 %
JIEKLIMSIM s g g
S8 g =
=Y o g2
= S
7 cemecCTp
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1 HarpaB/ieHHbIe 3/1eKTPOMarHiTHbIE
BOJTHBI

[Tnockue 3nMeKTpOMarHUTHbIE BOJIHBI B
HeorpaHUUeHHbIX, HerOIJIOLaoIIHX,
TOT/IOIIAOLUX, aHU30TPOMHBIX Cpefiax U
Ha rpaHuLie pa3zesna cpes. Obre
CBOMCTBA HarpaB/IeHHbIX
3/IeKTPOMarHUTHBIX BOJIH. THITBI BOJTH:
snekTpuueckue (E — Bo/IHbI), MarHUTHbIE
(H — Bosnnel), T - BonHbI. BostHOBOE
yPaBHEHHE U ero pellieHue /st
TIPOM3BOJIbHOM HArpaBJIsitolLel CUCTeMBI.
@da3oBas, IpyIrioBas CKOpoCTH,
JICTIepCus, sIBJIeHUe OTCeUKH
3/1eKTPOMarHUTHBIX BOJIH.

HToro

ITK-1

2 MUKpOBOJ/IHOBbIE HarlpasJ/IstoLie
CUCTeMBbI

OcCHOBHBIE TUITBI HAITPABJIAIOIAX CUCTEM.
PerieHrie BOIHOBOTO ypaBHeHUSsI [J1s1
BoJH TUra H- u E- B npsamoyroisHoM
BOJIHOBOJE. [lnarpamma KpUTHYeCKHUX
JyvH BosH. CTpyKTypa nojel U TOKOB.
Kpyrnbiii BoiHOBOA. Bo36yxeHue
3JIeKTPOMarHUTHBIX BOJIH B
Hanpas/stoLMX cuctemMax. OCHOBHbIE
THUIIBI 3aMe/JISIOIINX CUCTEM.

HNToro

ITK-1

3 MUKpPOBO/THOBbIe KosebaTesibHbIe
CUCTeMbI

[TpuHIUn feicTBUs 00bEMHBIX
pe3oHatopoB. OOII1e CBOMCTBa U
rapameTpbl CBOOOJHBIX Ko/leOaHHi B
pe3oHaropax. Yuer norepb. [Jo6poTHOCTD
pe30HaTOPOB. DIeKTPOMarHuTHOE TI0JIe B
NpSIMOYTOJIHOM pe3oHarope. [Ipyrue
THIIbI TTOJILIX Pe30HATOPOB.
Ir3/1eKTpruYecKre pe3oHaTopsbl.

HToro

[TK-1

4 VlHTerpasbHble rapaMeTpbl
pery/sipHOM U Harpas/isitoLLen
CUCTeMbI

OKBHBasleHTHbIe MlapaMeTpbl JIMHUU
nepefaun. KosdduimeHT oTpakeHus,
K03(hdUIeHT CTosiuel BOTHBI, Oeryiiei
BOJIHBI, BXOZIHOE CO-TIPOTUBJ/IEHHE JTUHUN
repefiauyl, CONpPOTHB/IEHHE Harpy3KHU.
KpyroBas guarpamma MosiHbIX
cornpoTtyBaeHU. OCHOBHbIE PeKUMBI
pabotsl muHuY nepefaun. KI1/ u
COr7iacoBaHUe JIMHUM lepesaul ¢
Harpy3kou. @U3nuecKuil CMbICI
coracoBadusi. O61re IPUHLINTIBI
COIVIaCOBaHMsI Harpy3KH C JIMHUEeN
repesauul.

ITK-1

5 Metozpl aHamM3a MUKPOBOTHOBBIX
YCTPOICTB

HNToro

[TocTraHOBKa 3a/jauv ¥ OCHOBHbIE 3Tarlbl
ee pelleHus. MaTpyUyHbIi aHa/W3
MHUKDPOBO/THOBBIX MHOTOTIO/TFOCHUKOB.
BonHoBbIe MaTpuLIbI paccesiHus,

[TK-1
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COMNPOTHBJIEHHS, TPOBOAMMOCTH,
nepeiauul. 3aBUCUMOCTD 371eMEeHTOB
MaTpHL{bl pacCesiHUs OT TI0JI0XKEeHHS]
II0cKocTelt oTcueta da3. OCHOBHbIe
CBOMCTBA MHOTOTIO/IFOCHUKOB U UX
MaTpui].

HToro

6 MUKPOBO/THOBbIE YCTPOUCTBA

CornacoBaHHble Harpy3Ky, aTTeHIaTOPBbI.
MuKpoBO/HOBBIe GUIBTPHI, YCTPOICTBA
LIMPOKOITI0/IOCHOIO COIVIACOBaHUS.
BonHoBogHble TporiHuKY. HanpasieHHble
oTBeTBUTENU. [IpUHLIUIBI 1eHCTBUS,
KOHCTPYKLIUH, XapaKTePUCTUKH, MeTO/bI
aHa/nmusa, IIpoeKTupoBaHue. PeppUToBbIe
MHKPOBOJIHOBbIE YCTPOWCTBA.

dazoBpalijateny, BEHTUIH, LIUPKY/ISITOPSI.

Htoro

2

Nroro 3a cemecTp

14

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHA)

obecrieuriBaeMbIMH (T10C/IAYIOIIMMUI) JUCLITTMHAMM TIpeICTaB-/ieHbl B Tabuiie 5.3.

U obecreurBaeMbIMH (MOC/IeYOIAMH) JUCHHIUTHHAMHA

Pa3,[[eJIBI AUCHOUIVIMHBL 1 MEXAUCHUIVIMHAPHBIE CBA3U C O6€CHqu/IBaI-OLL[I/IMI/I (Hpe,[[bI,Z[YH_[I/IMI/I) n

Tabsuria 5.3 - Paszesnbl AUCIUTUTUHBI M MEX/IUCIIUITAHAPHBIE CBS3U

Ne pa3zenoB AaHHOW AUCLUTUIAHBI, [I7IsI KOTOPBIX
HeoOX0oIuMOo u3yueHHre 00eCTIeurBaoLIUX U

yCTpOUCTBA

Ne Haumeropanye AuCLNIMH obecreunBaeMbIX AUCLAILIVH

1 2 3 4 5 6

[TpepmecTsyrolye JUCLUTIIMHBL
1 |Marepuasnsl 371eKTPOHHOM TEXHUKU +
2 | Metoabl MaTeMaTHueCKoi (U3KUKU +
3 | TBeppoTenbHbIe MPHUOOPBI U +
YCTPOMCTBA
4 | ®usuka + + +
[Tocnepyroume AVCLUTIIVHGI

1 | MuKpoBOJHOBbIE TTPUOOPHI U N 4 4 +

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMHUPYeMBbIX NP U3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHI[MM, (OPMUPYyeMbIX TPH WU3YYeHUU [OWUCLUIUIMHBI, U BUJOB 3aHSATHI
nipeZicTaB/eHo B Tabsnutie 5.4
Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHUOB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIJIUHBI

Buzpbl 3aHATHI

(I)OPMBI KOHTPOJIA
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IK-1 + + + KoHTponbHas paboTa,
Onpoc Ha 3aHITUAX
ITK-2 + + Otuet 110 1abopaTopHOi
pabore

6. InTepakTHBHBbIE MeTOAbI K ()OPMbI OPraHU3aIUH 00yUeHHUA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TPy pa3HbIX (OpMax 3aHATUN B uYacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHuUst TIPY Pa3HbIX (hOpMax 3aHATHH B uacax

WHTepakT
VHTepakTHBHbIE VHTepakTHBHbIE
MeTtonpbl 150:3318 (S Bcero
TIpaKTUUeCcKHe 3aHsATUS | JlabopaTopHbIe 3aHSATHS
JIeKLIAU
7 cemeCTp
[Ipe3eHTaLmu ¢ 8 8
WCII0/Ib30BaHUEM
C/1alioB € 06CyXaeHremM
Pabota B KomMaH e 10 10
Mo3roBoii lWTypm 6
BeicTyriieHre CTyieHTa B 2 2 4
ponu o0yyarolero
Nroro 3a cemecTp: 8 10 10 28
Ntoro 8 10 10 28
7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabsme 7.1.
Tabsuma 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT
) L =
I L =
3 = 0
=2 S
0 5) = T S
Ha3Banus paszenos CopeprkaHve 1abopaTopHbIX paboT 2 =
< = &
2 e
= S
7 cemecCTp
2 MUKpPOBO/THOBBIe HarpaB/sitoljie | MccnepoBaHye 3/1eKTPOMarHUTHOTO TOJIst 4 [TK-2
CUCTeMBbI B [PSIMOYT'O/TIbHOM BOJTHOBOZE
WccnenoBanue 3/1eKTPOMarHUTHOTO OIS 4
B KPYIJIOM BOJIHOBOZIE
Ntoro
3 MUKpOBO/THOBBIE KosieOare/ibHbIe HVccnenoBaHre 00beMHBIX pe30HAaTOPOB 4 [TK-2
CUCTeMBbI Vitoro
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Nroro 3a cemecTp 12

8. IlpakTHueckue 3aHATUA
CojiepskaHue pakKTHYeCKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT

T =
2 3=
< = =
: x
HasBanwst paszenos CogepykaHre MpaKTUYeCKUX 3aHATHN § = £ é
=
= S
7 cemecCTp
1 HarmpaB/ieHHbIe 3/1eKTpOMarHuTHele | I1710CKue 3/1eKTpOMarHiTHbIE BOJIHBI B 4 IMK-1
BOJIHBI HeOrpaHWUYEeHHBIX, HelOIVIOLAkOIUX,
MOmIoLaroLMX cpefax. HarpaBneHHbie
3/1eK-TPOMarHUTHbIE BOJIHbI
Nroro
2 MUKpPOBO/IHOBBIE Hallpap/stole | DJ1eKTPOMarHUTHBIE T10/151 B 4 [TK-1
CUCTeMBbI Harpas/sSIOLUX CUCTeMAaxX
Ntoro 4
4 VHTerpabHble rapaMeTpbl CornacoBaHue JIMHUM [1epejauu C 2 [TK-1
pery/sipHOM U Harpas/isitoLLei Harpy3kou. [IprMeHeHre KpyroBou
CUCTeMBbI JiarpaMMbl CONPOTUBJIEHUI
Nroro 2
Wroro 3a cemecTp 10

9. CamocrosiTesibHast padoTa
Buzpl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPeJCTaB/IeHbl B
Tabmmre 9.1.
Tabsura 9.1 - Bugpl caMocTosiTe/TIbHOM paboThI, TPYZI0EMKOCTb U ()OPMUPYEMbIe KOMITeTeHLIUH

A g
5 =
o) S =
Byl cCaMOCTOSITeILHOH | >
Ha3saHus paszenos g " =y @DopMBI KOHTPOJIA
paboTel S g g
=S a =
o, o 2
= S
7 cemecCTp
1 HarmpaB/yieHHbIe ITogroroeka K 4 |IIK-1 KoHTpospHast pabota
3/IeKTPOMarHUTHbIE MpaKTAYe CKUM 3aHSATUSIM,
BOJIHBI ceMHHapam
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
[Togroroeka K 4
KOHTPOJIbHBIM paboTam
Ntoro 10
2 MUKpOBOJ/THOBbIE [ToaroroBka K 4 | IIK-1, KoHTposnbHas paboTa,
HanpasJIIoLINe CUCTEMBI | TTPAKTUYECKUM 3aHSTUSIM, ITK-2 Onpoc Ha 3aHATHSIX,
ceMuHapaMm Ortuert 10 y1labopaTopHO
ITpopaboTKa JIeKIMOHHOTO 1 paGore
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Marepuasna
OdopmreHue 0TUETOB T10 4
nabopatopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
ITogroroeka K 4
KOHTPOJIbHBIM paboTam
Ntoro 17
3 MUKpOBO/IHOBBIE ITpopaboTKa JeKIIMOHHOTO 1 [TK-1, Ornipoc Ha 3aHATUSIX,
KoJiebaTe/lbHbIe CUCTEMBI | MaTepHasia ITK-2 Otuet 110 1abopaTopHOi
T
OdopmiieHre 0TUETOB TI0 4 paGore
nabopaTtopHbIM paboTam
Utoro 5
4 VHTerpanbHble IToaroroska K ITK-1 Ornpoc Ha 3aHATHAX
rapaMeTphbl Pery/sipHOM U | IPaKTUUeCKUM 3aHSTUSIM,
HanpasJ/ISIOLeN CUCTeMbl | CeMUHapaM
ITpopaboTKa JIeKIMOHHOTO 0
Marepuasna
Ntoro 2
5 MeToppbl aHaiu3a ITpopaboTKa JIeKIJMOHHOTO 1 [TK-1 Ornpoc Ha 3aHATUSIX
MHKDPOBOJTHOBBIX MaTepuasna
YCTPOMCTB Vitoro 1
6 MUKpPOBOJ/THOBbIE ITpopaboTKa JeKIIMOHHOTO 1 [K-1 Ornpoc Ha 3aHATUSIX
yCTPOMCTBa Marepuasa
HToro 1
Wtoro 3a cemecTp 36
[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
Ntoro 72
10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKH A1JIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcumMasbHbIN
. MakcuManbHbIN MakcuMmanbHbIN
DrneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeIbHOCTU mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| cemecTpa
7 ceMecCTp
KoHTposnbHast pabora 14 14 28
Ornpoc Ha 3aHATUAX 6 6 6 18
Otuer 110 1Tab0paTOPHOM 16 24
pabore
Wtoro Makcumym 3a 20 36 14 70
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nepyo/,

DJK3aMeH 30

Hapacraroym utorom 20 56 70 100

11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Onenka

> 90% oT MakCMMasbHOM cyMMbI 6asiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW cyMMBI O6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.

Tabnuna 11. 3 — ITepecueT cyMMBbI 6a/sIOB B TPAJAULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopollio) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asoB F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJMOHHOE 00ecrieyeHHe AUCIMILIMHBI

12.1. OcHoBHas 1uTeparypa

1. DnekTpogvMHaMHKa M PacrpoCTpaHeHHe paInoBOJH : YueOHUK /71 By30B / B. M. I1eTpos. - 2-
e u3f., ucrp. . - M. : Topsiuas uHMsA-Tenekom, 2007. - 558[2] c (Hamuuue B 6ubmoreke TYCYP - 100
9K3.)

2. DneKTpoAMHAaMHKa U PacIipoCTpaHeHre paguoBosiH [Tekct] : yuebHoe rocobue / JI. A. Bokos,
B. A. 3amotpuHckuii, A. E. Manzens ; MunnctepctBo o6pa3oBanus U Hayku Poccuiickori ®eseparyy,
ToMCKMi1 roCyapCTBEHHbIM YHHBEPCUTET CUCTEM yMpaBlieHUs U pafuo371eKTPOHUKU. - Tomck : TYCYP,
2013. - 410 c (rasmmuue B 6ubmoteke TYCYP - 50 3K3.)

3. Ycrpotictea CBY u aHTeHHBI: YuebHoe mocobue / [Hlanruna JI. U., 3amorpuHckuii B. A. -
2012. 223 c. [SnekTpoHHbIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/712, cBobOAHBIH.

12.2. lono/siHMTe/IbHAA JIMTeparypa
1. DnekTpoAMHaMUKa W pacmpoCTpPaHeHWe PaJHUOBOMH : YueOHoe mocobue ns By3oB / B. B.
Huxkonsckuii, T. . Hukonbckas. - 3-e u3z., nepepab. u gom. - M. : Hayka, 1989. - 543[1] c. : un. -
bubmorp.: c. 540-543. - ISBN 5-02-014033-3 (Hamuuue B oubmoteke TYCYP - 35 3k3.)

12.3. YueOHo-MeTOjUUeCKOe MTOCOOHe ¥ MporpaMMHoe obecreueHue
1. HWccnepoBaHve 3/1eKTPOMAarHUTHOTO M0/ B IPSMOYIOIBHOM BOJIHOBOZeE: Metoguueckue
yKa3zaHuss K JmabopatopHoii pabore pnsi crymeHTOB HaripaBieHuss 210100.62 — OneKTpoHWKa W
HaHO3/eKTpoHUKa / bBawmkupoB A. M. - 2014. 17 c. [DnekTpoHHbIM pecypc] - Pexxum pocrtyna:
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http://edu.tusur.ru/publications/3981, cBOOGOHBIH.

2. HccnenoBaHve 31eKTPOMarHWTHOTO T10JIsi B KPYIVIOM BOJTHOBOZe: MeTouuecKre yKa3aHusi K
nabopatopHoii pabote mst cTymeHTOB HaripaeieHuss 210100.62 — DyeKTpOHMKA U HAaHO3JIEKTPOHHKA /
bamkupos A. W. - 2014. 17 «c. [OnekTpoHHbl pecypc] - Pexum  gocrymna:
http://edu.tusur.ru/publications/3982, cBOOGOHBIH.

3. HccnenoBaHuve oObeMHBIX pe30HATOpOB: MeToquueckue yka3aHusi K jiabopaTtopHoii pabore
s ctyneHToB HarpasieHus: 210100.62 — DnekTpoHMKa U HaHO3/1eKTpoHUKa / bamkupos A. . - 2014.
16 c. [OnektponHbIit pecypc] - Pexxum fgoctyma: http://edu.tusur.ru/publications/3983, cBo60gHBIM.

4. MUKpPOBOJIHOBasI 37€eKTPOHMKA: MeToiuuecKde yKa3aHUsl K TPaKTUUeCKUM 3aHATUSM IS
cTyzeHTOB Harpas/ieHus «210100.62 — DneKTpoHUKa U HAaHO3J/IeKTPOHUKa» / batikupos A. U. - 2014. 7 c.
[DnekTponHbIii pecypc] - Pexkum goctymna: http://edu.tusur.ru/publications/3980, cBo60JHBIT.

5. DnekrpoMarHuTHbIe TI0/s1 ¥ BosiHbl: COOPHUK 3aziau U yripaykHeHu# / bokoB JI. A., MaHzenb
A. E., llanruna JI. U., Cokonoa XK. M. - 2013. 271 c. [DnektpoHHbIii pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/3697, cBoGoAHBIH.

6. Ycrpotictea CBU u aHTeHHBI: YueOHOe MeTtoauueckoe mocobue / Illanrmna JI. U,
3amorpuHckui B. A. - 2012. 163 «c. [OnekTpoHHbli pecypc] - Pexum jgocTtyrma:
http://edu.tusur.ru/publications/715, cBoOOHBIIA.

7. MUKpOBOMHOBas 3/1eKTPOHUKA: MeToguuecKre yKa3aHHUsl TI0 CaMOCTOSITeNIbHOM pabote fjist
cTyzieHTOB Harpas/eHus 210100.62 — DnekTpoHUKa U HaHO3/IeKTpOHUKa / baiikupos A. W. - 2014. 17 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3979, cBoboaHBIIH.

12.4. ba3bl AaHHBIX, HH()OPMALMOHHO CIIPaBOYHbIE Y IOMCKOBbIE CHUCTEMbI
1. 1. HayuHo-obpa3oBarenbHbii moptan TYCYP

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
KommnbroTepHsbIi Kiacc, 000pyI0BaHHBIN KOMITbIOTepamu Kiiacca Pentium 11 v Beie,
BKJIFOUEHHBIM B ceThb Internet

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOYHBIX CPe/ICTB IIPUBeleH B IIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/aLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MukpoBo/1HOBasi 3/IeKTPOHUKA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noArotoBku (crneruanbHOCTh): 11.03.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— poueHT Kad. II1 Bamkupor A. U.

JK3aMeH: 7 ceMecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

peasTM30BbIBaTh Ha MpakTHKe 3(P(eKTHBHYO
METOVKY IKCTIePUMEeHTATbHOTO UCCIeA0BAHKS
rapaMeTpOB U XapaKTepUCTHK TIPUO0OPOB, CXeM,
YCTPOWCTB U YCTaHOBOK 3JIEKTPOHUKH U
HAHOJIeKTPOHUKH Pa3TMYHOTO
(bYHKI[MOHATBHOTO Ha3HAUeHMUsI

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

IK-1 CTIOCOOHOCTBIO CTPOUTD TTPOCTEHIITHE Jo/mkeH 3HaTh TIPUHLUITBI UCTIOIb30BaHUS
¢du3nuecKre U MaTeMaTUueCcKre MofesTn ¢du3nueckux 3PeKToB B BaKyyMme, Tija3me
npubOpPOB, CXeM, YCTPOMCTB U YCTaHOBOK Y B TBEP/IOM TeJjie B pubopax u
3JIEKTPOHMKH U HAHO3/IEKTPOHUKY Pa3/IMYHOIO | yCTPOMCTBaX MUKPOBOJIHOBOU
(YHKIIMOHATbHOTO Ha3HAUeHUs, a TakKe 3/1IeKTPOHUKH; 0COOEHHOCTU KOHCTPYKLUH,
VICITI0/Ib30BaTh CTaH/APTHBIE IIPOrPaMMHbIe rapamMeTpbl, XapaKTepPUCTUKU U METOZbI
Cpe/CcTBa UX KOMITbIOTEDHOTO MOZIeJTUPOBAHUSL | MO/Ie/IUPOBaHUSI TPUOOPOB

[K-2 CIIOCOBHOCTBI0 apryMeHTHPOBAHHO BBIOHPATh M | M P OBO/THOBOH S/IEKTPOHIKM ;

[omkeH yMeTb PUMEHSITb MeTO/Ibl
pacueTa rapameTpOB U XapaKTepUCTUK
NIprOOPOB MUKPOBOTHOBOU 3/1€KTPOHUKH;
TIPUMEHSITb MeTO/Ibl MO/Ie/TUPOBAHUS U
TIPOEKTUPOBAHKS TIPUOOPOB U YCTPOUCTB
MUKPOBO/THOBOM 3/1eKTPOHUKUY;
aHaJTM3UPOBATh UH(OPMAIIMIO O HOBBIX
TUIMAaX MUKPOBOJ/THOBBIX ITPUOOPOB ;
Lo/mkeH BnaZieTb MeTOAaMU
9KCTIepUMeHTaIbHbIX UCC/IeJOBaHUM
rapaMeTpPOB U XapaKTepPUCTHK
MaTepHasoB, MPUOOPOB U YCTPOUCTB
MHUKDPOBOJTHOBOU 3/IeKTPOHUKWY;
COBpeMeHHBIMU TTPOrPaMMHBIMU
Cpe/CTBaMU MO/Ie/TUPOBaHUS U
TIPOEKTUPOBAHUS TPUOOPOB
MUKDPOBOJ/THOBOM 3/1eKTPOHUKH; METOAUKOU
pacueTa OCHOBHBIX Y37I0B TPUOOPOB
MHUKDPOBOJTHOBOU 3/IEKTPOHUKH ;

OO11e XapaKTepUCTHKH Tl0Ka3areneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OLleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,
TpeOyeMbIX ZIJIs pelleHust
orpeie/ieHHBIX MpobeM B

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
MOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMOCTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/azaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepllieHue 3a/lau B
WCCTIe[JOBaHUH,
TIPHUCITOCab/IMBaeT CBOe
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06/1aCTH MCCIIe[OBAHMUS MOBe/IeHHe K
00CTOgTe/IbCTBAM B

peleHUH pobiem

O6aaeT 0CHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajau

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

PaboraeT npu rpsiMoM
HaO/MIOeHNN

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerenpusa ITK-1
[TK-1: criocoOHOCTBIO CTPOUTH MpOCTelive Gu3ndeckre ¥ MaTeMaThUdeCcKre MOJe/id MPUOopOB,
CXeM, YCTPOMCTB M YCTAQHOBOK S/€KTPOHUKHM U HAaHO3/JEKTPOHWKU Pa3/M4HOrO (PyHKLMOHATBHOIO
Ha3HaueHus, a TakXke MCIO0/Ab30BaTh CTaHJapTHbIe IIpOrpaMMHBIE Cpe/iCTBA MX KOMIIBIOTEPHOI'O
MOJ|e/TUPOBaHUS.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
KOMIIETeHL|UY, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHUBaHUS

npe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHUs KOMIIETEHLIMU U UCIIOIb3YeMble CPE/ICTBA OLIEHUBAHMSI

Tabuia 3 — Orarbl

Y YCTPOWCTBax
MHKDPOBOJIHOBOM
3/IEKTPOHUKH;
0COOEeHHOCTH
KOHCTPYKLMH, TTapaMeTphl,
XapaKTepUCTHUKU U
MeTO/Ibl MOJe/IUPOBaHUs
rpubopoB
MHKDPOBO/THOBOM
3/IEKTPOHUKH

MeTO/Ibl MO/Ie/TUPOBaHUs 1
TIPOEKTUPOBAHUS
npruOOPOB U YCTPOKCTB
MUKDPOBO/THOBOM
3/IEKTPOHUKH;
aHa/IM3UPOBaTh
rHGOPMAI[MIO 0 HOBBIX
TUMAaX MUKDPOBOJIHOBBIX
npruOOpoB

CocraB 3HaThb YmeTb Bnanets
CopeprkaHue TIPUHLIUIIBI MIPUMEHSTb METO/bl MeTOoZaMU
3TaroB WCII0/Tb30BaHUsI pacueTa rapameTpOB U 9KCTIepUMeHTaTbHbIX
¢bu3nuecknx 3heKToB B | XapaKTepUCTHK IPUOOPOB | MCC/IeJ0BaHUIMA
BaKyyMe, Tjla3Me U B MUKPOBO/THOBO#M rapamMeTpoB U
TBEPZOM TeJjle B IpUO0Opax | 3/1eKTPOHUKU; TIPUMEHSITh | XapaKTepUCTUK

MarepHuasoB, MPUOOPOB U
YCTPOMCTB
MHKPOBO/THOBOM
5/1eKTPOHUKH;
COBpeMeHHbIMHU
NIPOrpaMMHBIMU
Cpe/CcTBaMU
MOZle/TMpPOBaHus 1
MIPOEKTUPOBaHUs
ripubopoB
MHKPOBO/THOBOM
3/IeKTPOHUKU; METOAUKOM
pacyeTa OCHOBHBIX y3/10B
ripubopoB
MHKPOBOTHOBOM
3/1eKTPOHUKU

Buapl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTEpaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas

* NHTrepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* JHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* JHTepakTUBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* JlabGopaTopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast

* lHTepakTUBHEBIE
MpaKTUUeCKHUe 3aHSTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTebHas
paborta;
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pabora; pabora;
* IloaroroBka K * TloaroroBka K
3K3aMeHy; 9K3aMeHy;
Wcnons3yemsblie * KoHtposbHasi pabora; | * KoHTposbHasi pabora; | * DK3aMmeH;
CpeACTBa * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSX;
OLICHMBAHMS * DK3aMeH; * DK3aMmeH;
dopMy/nMpOBKa TIOKa3aTe/ell ¥ KpUTepHeB OL|eHMBAaHUSI [JaHHOW KOMITETEHIIMH TpPUBEJeHa B
Tabnure 4.
Tabsuiia 4 — ITokasaTes M ¥ KDUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * obmazmaer * 00sajlaeT [Uaa3oHoOM | ¢ KOHTPOJMPYET paborty,
(BBICOKMI YPOBEHB) | (haKTHUeCKUMU U TIPaKTUYeCKUX YMeHUN TIPOBOJUT OLIEHKY
TeopeTUyYe CKUMH TIPUMEHSITb METO/IBI COBpPEMEeHHBIX
3HAHUSIMU TIPUHLIUTIOB MOJIe/TUPOBAaHUS U MPOTrpaMMHBIX CPe/ICTB
MOZIe/TUPOBAHUS TIPOEKTUPOBaHUS MOJIeJTAPOBAHUS U
niprbOpOB NIpUOOPOB U YCTPOUCTB MPOEKTUPOBAHKS
MUKPOBOJTHOBOM MUKPOBO/THOBOM nprbOpoB
3/IEKTPOHUKM B TIpefiesiaX | 37eKTPOHHUKHY, MHUKDOBOJTHOBOM
H3yuaeMoi 06/1acTH C TpeOyeMbIX [/ Pa3BUTHSI | JIEKTPOHUKH,
TIOHMMaHWeM TPaHMUL] TBOpPUECKUX pellleHHH, COBepILIeHCTBYeT
TIPUMEHUMOCTH; abcTparupoBaHus JIeNCTBUS PabOTHI;
ripobsiem;
Xopomo (6a30Belii | * 3HaeT (akThl, * o0sazaer quanasoHoM | * Geper
YPOBEHb) TIPUHLIUIIBI, TTPOLECCHI, MPAaKTUUYEeCKUX YMEHUH OTBETCTBEHHOCTbH 3a
00111e TTOHATHUS METOZIOB | TIPUMEHSITh MEeTO/IbI 3aBeplleHHe 3a/iay B
MO/Ie/TUPOBAHKST MO/IeJTAPOBAHMUS U HCCIIeIOBAaHMH,
niprOOpoB TIPOEKTUPOBaHUS nipucrocabivBaeT cBoe
MHKPOBOJTHOBOM NpUOOPOB U YCTPOMCTB MOBeJIeHHe K
3/IEKTPOHUKH B TIpefiesiaX | MHKDPOBOTHOBOU o0cTOsITENTHCTBAM B
H3yuaeMoi 06/1acTy; 3JIEKTPOHMKH, peleHny TIpobeM
TpeOyeMbIX /IS PeIlleHsI | COBPEMEeHHBIX
OTIpe/ie/IeHHbIX TIPO0IEM | TMPOrpaMMHBIX CPe/ICTB
B 00/1aCTH UCC/IE/IOBAHMST; | MOJIe/TMPOBAHUS U
MIPOEKTUPOBAHUS
npubopoB
MUKPOBO/THOBOM
3JIEKTPOHUKH;
YIoBneTBOpUTENIEH | ¢ o0OsazaeT 6a30BBIMU * 00/1a/1a€T OCHOBHBIMU | * TIPUMEHSIET
0 (1OporoBeIi 00IIMMU 3HAHUSMU YMEHUSIMH TTPUMEHSITh COBpEeMeHHbIe
YPOBEHb) METO/IOB MO/Ie/IMPOBAHMsI | METO/bl MOZIE/TMPOBAHUSI | TPOrpaMMHbIE CPe/ICTBa
niprOOpOB Y MIPOEKTHUPOBaHMUS MOZIe/TAPOBAHUS U
MHKPOBOJTHOBOM NIpUOOPOB U YCTPOKUCTB MIPOEKTUPOBAHUS
3JIEKTPOHHKW; MHUKDPOBOJTHOBOU npubopoB
3JIEKTPOHMKH, MHUKDPOBOJTHOBOM
TpeOyeMbIMU [IIst 3JIEKTPOHUKH TIPU
BBITTOJTHEHUS TTPOCTBIX MPSIMOM HaOJ/TFO/IeHUH;
3azay;
2.2 Komnerennusa ITK-2
[TK-2: cnocoOHOCTBIO apryMeHTHPOBAaHHO BBIOMpaTb W  peajv30BbIBaTh Ha IPAKTHKE

3¢ GeKTUBHYI0 METOAUKY SKCTIepUMEHTAaTbHOTO MCC/IeJOBAHMS MTapAMETPOB U XapaKTePUCTHK MPUOOPOB,
CXeM, YCTPOMCTB U YCTAHOBOK 37eKTPOHWUKHA M HAHO3/eKTPOHUKUA Pa3IMYHOro (YHKIIMOHATBHOTO
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Ha3Ha4YeHus.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi 3TaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

Y YCTPOWCTBax
MHKDPOBOJIHOBOM
3/IEKTPOHUKH;
0COOEeHHOCTH
KOHCTPYKLIMU

XapaKTepUCTHK TIPUOOpPOB
MUKDPOBO/THOBOM
3/1eKTPOHUKH; TIPUMEHSITh
MEeTO/bl MO/Ie/TUPOBaHUS U
TIPOEKTUPOBAHHUS
nprOOpOB U YCTPOKCTB
MUKPOBO/THOBOMN
3/1eKTPOHUKU

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue 3¢ peKTUBHbIE METOAUKH | apryMEeHTHPOBaHO MeTOoZaMU
3TaroB WCCIIeI0BaHUS BbIOMpATh U 9KCTIepUMeHTaIbHbIX
¢dusmyeckux 3¢(eKToB B | peasr30BbIBaTh Ha HCC/elOBaHUM
BaKyyMe, Tjla3Me U B MPAKTUKe MeTO/[UKU rapaMeTpoB U
TBEpZOM TeJjle B TIpUOOpax |pacueTa rapameTpoB U XapaKTepUCTHK

MaTrepHuasoB, MPUOOPOB U
YCTPOMCTB
MHKPOBO/THOBOM
3/IeKTPOHUKU; METOAUKOM
pacyeTa OCHOBHBIX y3/10B
ripubopoB
MHKPOBO/THOBOU
3/1eKTPOHUKU

Bunpbl 3aHATHI

* lHTepakTUBHBIE
IIpaKTUUe CKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHble 3aHATHS;
* VHTepaKkTUBHbIE

* NHTrepakTuBHbIE
IIPaKTUUeCKUe 3aHATHUS;
* NHTrepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* JHTepakTUBHbIE

* lHTepakTUBHEBIE
MpaKTUYeCKUe 3aHATUS;
* lHTepakTUBHEBIE
nabopaTopHble 3aHATHS;
* JlaboparopHbie

JIeKLIUY; JIeKLINY; 3aHATHS;
* [IpakTrhueckue * [IpakTuueckue * CamocTodTe/bHas
3aHATUS; 3aHATUS; pabora;
* JlaboparopHble * JlabGopaTopHble
3aHATUS; 3aHATHS;
* Jlekuuy; * Jlekuuuy;
* CamocTrodTenbHas * (CamocrosiTe/ibHast
pabora; pabora;
* [loaroroBka K * TlogroroBka K
9K3aMeHy; 9K3aMeHy;
Hcronb3yemble * Otyet no * Otyer no * Otyet no
CpeACTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLleHUBaHUA e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
dopMy/nvMpoBKa TOKasaTesield M KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[UM TpuBe/leHa B
Tabmumie 6.
Tabsuria 6 — ITokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
O1inuHo * obnazaer * o0saziaeT uana3oHoM | * KOHTpOJUpYeT paborty,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U MPaKTUYeCKUX YMEHUH TPOBOJUT OLIEHKY
TeopeTu4YeCKUMHU TIPUMEHSTb METO/bl METO7ZIOB
3HAHUSIMU TIPUHLUIIOB pacueTa rnapameTpoB U 5KCIePUMEHTaTbHbIX
VICTI0/Tb30BaHUs XapaKTepUCTUK Wcce0BaHUN
¢dusnueckux 3pdexkToB B | prUOOPOB rapamMeTpoB U
BaKyyMe, T/la3Me U B MHKDOBOTHOBOM XapaKTepUCTUK
TBEpZIOM TeJjie B 3/IeKTPOHUKY; MaTepuasoB, MPUOOPOB U
npubopax U yCTPOMCTBAX | aHaIM3UPOBATh YCTPOMCTB

MUKPOBOJTHOBOM

MH(pOPMAaL1I0 O HOBBIX

MUKPOBO/THOBOM
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3/IEKTPOHUKH;
ocobeHHOCTeH
KOHCTPYKI[HH,
TlapaMeTpOoB,
XapaKTepUCTHK
nipubopoB
MHKDPOBO/THOBOM
3/IEKTPOHUKH B TIpe/iesiax
M3yuaemoi 06/1acTu C
TIOHUMaHWeM T'DaHUI]
TIPUMEHHUMOCTH;

THUIMaX MUKPOBOJTHOBBIX
npubopoB, TpedyeMbIx
JJ1s1 pa3BUTHS
TBOPYECKUX PELIeHHH,
abCcTparupoBaHUs
npobrewm;

3/IEKTPOHUKH; METOAUKU
pacueTa OCHOBHBIX Y3/10B
pubopoB
MUKPOBO/THOBOM
3JIEKTPOHUKH,
COBEpIIIEHCTBYET
JlefcTBUS paboThI;

Xopotiio (6a30BbIii

* 3HaeT (paKThI,

* 00ajaeT Juara3oHOM

* Oeper

YPOBEHb) IIPUHIUIIBI, TTPOLIECCHI, TpaKTUYeCKUX yMeHul OTBETCTBEHHOCTD 3a
o01[re TIOHATHS NIPUMEHSITb METO/IbI 3aBeplileHHe 3a/jay B
TIPUHLIUIIOB pacueTa napameTpoB U WccreJOBaHUH,
VICTI0/Ib30BaHUS XapaKTepUCTHUK niprcriocabivBaeT cBoe
(u3nueckux 3¢ dekToB B | IprbOpPOB roBefieHue K
BaKyyMe, Ijla3Me U B MHUKDPOBOJTHOBOU 00CTOsITe/TECTBAM B
TBEpZIOM TeJie B 3/1eKTPOHHUKY; pelieHUH TIpobeM
npubopax M yCTPOMCTBaX | aHA/TM3UPOBAThH METO/|0B
MUKDOBOJTHOBOM VH(bOpMaL1IO 0 HOBBIX 3KCriepUMeHTaIbHbIX
3/1eKTPOHUKH; TUMAaX MUKPOBOTHOBBIX WCCIeIoBaHUM
0COOEHHOCTH nIprubOopoB, TpebyeMbIX rapamMeTpoB H
KOHCTPYKLMH, JJ1s1 peLleHust XapaKTepUCTHUK
TapaMeTphl, orpezie/iIeHHBIX ITPo0/ieM | MaTepuasioB, MPHUOOPOB U
XapaKTepUCTHKU B 00/1aCTH MCC/IeJOBaHUsT; | YCTPOMCTB
iprbopoB MHUKPOBOTHOBOM
MUKDPOBOJTHOBOM 3/1IEKTPOHUKH; METOAUKU
3/IeKTPOHHUKM B Ipefiesiax pacueTa OCHOBHBIX Y3/10B
H3yuaeMou 06/1acTy; npubopoB
MHKDPOBOJTHOBOM
3/1eKTPOHUKH;
Y/I0BNETBOPUTENIBH | * 06saziaeT 6a30BbIMH * 00sajlaeT OCHOBHBIMU | * TIPUMEHSIeT MeTOZbI
0 (TIOpOroBBIi 00LMMY 3HAHUSIMU YMEHHMSIMU IIPUMEHSATD 3KCTIepUMEHTAJIbHBIX
YPOBEHb) TIPUHLIUIIOB MeTOZbl pacyeTra Wcce0BaHUN
VICTI0/Ib30BaHUS rapameTpoB U rapaMeTpoB U
(r3nueckux 3peKToB B | XapaKTePUCTHK XapaKTepUCTUK
BaKyyMe, Ijla3Me U B niprubopoB MarepuasoB, MPUOOPOB
TBEpZIOM TeJe B MHKDOBOTHOBOM YCTPOMCTB
npubopax M yCTPOMCTBaxX | 3MeKTPOHUKY; MUKPOBO/THOBOM
MUKDOBO/JTHOBOM aHa/M3UpOBaTh 3/1eKTPOHUKH; METOJJUKU
3/1eKTPOHUKW; VMH(pOPMAaL1I0 O HOBBIX pacyeTa OCHOBHBIX y3/10B
0COOeHHOCTH THTIaX MUKPOBOJTHOBBIX npubopoB
KOHCTPYKLMH, nipubopoB, TpebyeMbIMA | MHUKPOBOTHOBOM
rapaMmeTphl, JJ151 BBITIOJTHEHUST 3/1eKTPOHMKHU TIPU
XapaKTepUCTHKU MIPOCTHIX 3a/jay; TMIPSIMOM HaOTIOeHUM;
nipubopoB
MUKPOBOJTHOBOM
3/1eKTPOHUKY;

AedaTeJIbHOCTH,

XapaKTepU3yIOLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3aliii BbIIIeIrnepeyrCc/JIeHHbIX 3a[d4 O6y‘~leHI/I$I HCIIO/JIb3YIOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJIbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA
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oOpa3oBaTe/IbHOM MPOrpaMMBbl, B CJIeYIOIIEM COCTABe.

3.1 TeMBbI 0NIPOCOB Ha 3aHATHAX

— [IInockue s/1eKTpOMarHWTHbIe BOHBI B HEOTPaHWUEHHBIX, HeIOIVIOLIAIIUX, [TOIVIOLAOIINX,
aHM30TPOITHBIX Cpe/laX M Ha rpaHulle paszena cpes. OOIye CBOKCTBA HAMIPaBIeHHbBIX 3/IeKTPOMarHUTHBIX
BosiH. Tumnbl BomH: 3nektpuueckue (E — BosHbl), marHuTHble (H — BosHbl), T - BonmHbBL. BomHoBoe
YPaBHEHHUe U ero pelleHye JJ1s [IPOU3BOJIBHOU Hallpas/Isollen cucrteMel. da3oBasi, IpyIoBasi CKOPOCTH,
Jcriepcus, iBJIeHUe OTCeUKU 3/IeKTPOMarHUTHBIX BOJIH.

— OCHOBHBIe THUIIbI HallpaB/IAOLUX CUCTeM. PelleHue BOJTHOBOIO ypaBHeHUs /it BOJIH Tuna H-
u E- B npsamoyronsHoM BOMHOBOZe. [lnarpamma KpUTHMYeCKUX AJIMH BOMH. CTpyKTypa IOo/led U TOKOB.
Kpyrnbiii BonmHOBoA. Bo30yskJeHue 3/1eKTPOMarHUTHBIX BOJH B HarpaB/siOMIMX cructeMax. OCHOBHbIe
TUIIbI 3aMe//IAIOLUX CUCTEM.

— Tlpuniun aeiictBusi 0ObeMHBIX pe3oHaTopoB. OOIMe CBOWCTBAa M TapaMeTpbl CBOOOJHBIX
KosiebaHWM B pe3oHaTopax. YdeT morepb. [J0OpOTHOCTH pe30HATOPOB. DIEKTPOMAarHWTHOE TIojie B
NpsAMOYTO/IBHOM pe3oHarope. [Ipyrue TUIBI [10/IBIX pe30HATOPOB. [Jy3ieKTpuuecKre pe3oHaTophl.

— OKBUBajIeHTHble TapaMeTpbl JMHUM MNepejaud. KosdduiyeHnT oTpakeHus, KO3(QQULIEHT
CTOsTYeld BOJIHBI, Oeryiieii BOMHbI, BXOZHOE CO-TIPOTHB/IEHNE JTMHUU T1epe/iaud, COTIPOTUB/IEHHe Harpy3KH.
KpyroBasi AiviarpaMma MOJIHBIX COMPOTHUB/IeHU. OCHOBHBIE pPeXXHUMbl paboThl MMHUM nepefaun. KII/ u
COIJIacOBaHWe JIMHWU Tiepefiaud C Harpy3kod. dusndeckuil CMbIC cormacoBaHus. OOIye TPUHLIMTIBI
COIVIACOBAHUS Harpy3KH C JIMHUeH lepesiauul.

— IlocTaHoBKa 3alaui ¥ OCHOBHBIE 3Talbl ee pelleHWs. MaTpUuHbI aHa/lIW3 MHUKPOBOJHOBBIX
MHOI'OITIO/IFOCHUKOB. BOJ/IHOBbIe MarpHL{bl pacCesHus, COIMPOTHB/IEHUs, IIPOBOJUMOCTH, Ilepefauu.
3aBHCUMOCTb 3/IEMEHTOB MaTpHULIbl paccesiHUsl OT TOJIOXKeHHUsl II0CKocTell orcuera (a3. OCHOBHbIE
CBOMCTBA MHOTOIIO/TFOCHUKOB Y UX MaTpHLI.

— CormacoBaHHble  Harpy3ky, arTeHKAaTropbl. MUKDOBOJIHOBbIE — (PUIBTPBI,  YCTPOWCTBA
LIMPOKOIIOJIOCHOTO CoriacoBaHus. BonHoBozgHbIe TpoWHMKU. HaripaBieHHble oTBeTBUTeNU. IpvHLMIIEI
JeMCTBUS, KOHCTPYKLMH, XapaKTepUCTHKH, MeTOAbl aHaau3a, [poeKTHpoBaHUe. DeppUTOBbIe
MUKPOBO/IHOBBIE ycTporicTBa. Pa3oBpallareny, BeHTUIH, LIUPKY/ISTOPBI.

3.2 DK3aMeHaLOHHbIe BOIIPOCHI

— 1. Knaccudukanms Hamnpas/sieMbIX BOJIH, AMCIepCUsl Hampab/sieMblX BosH 2. KpuTuueckas
JJIMHA BOJMHBI B BOJIHOBOZE [y pas/MuHbIX TWIIOB HarpaeiaseMblx BornH 3. Kriaccudukanys
Harpas/sieMbIX BOJIH U HalpaB/IsIOLIMX CUCTeM 4. YC/I0BUSI PACIIPOCTPaHeHUs! 3/IeKTPOMarHUTHBIX BOJIH B
Hanpas/SIIOLIMX cucTeMax Kputrhueckas 4acTtoTa, KpUTHUeCKas [JIMHA BOJIHBI 5. DJIeKTPUUeCKUe BOJIHBI
(E-BO/iHBI) B TIpPSIMOYTO/IBHOM METa/JIMUeCKOM BOMHOBOZe 6. MaruutHele BosiHbl (H-BosHBI) B
NIPSIMOYTO/IbBHOM MeTa/lJTM4eCKOM BOJTHOBOZe 7. TUIbI BOJIH B IPSIMOYTOJIBHOM BOJTHOBOZIE, X CBOMCTBA 8.
PacnipesienieHuie mosieli 1 TOKOB B MPSIMOYTOJIbHOM BOTHOBOZIe. B0o30y»kzieHre BoH B BO/THOBOax 9. Turibl
MHKDPOBOJTHOBBIX ~pe30HaTtopoB. [lobporHocTh pe3oHaropa 10. Tumbl BOMH B  MHUKPOBOTHOBBIX
pe3oHaropax 11. PacripeziesieHue 3/1eKTPOMarHUTHOTO T0JIS1 B TIOJBIX MPSIMOYTO/IbHBIX pe3oHaTopax 12.
KosddunmeHT orpakeHust, k03¢ dULMEHT CTosiueli BO/HbI, BXOAHOE CONPOTHB/IEHKe JIMHUM Mepejauu 13.
[uarpaMma TIO/HBIX COMNPOTWB/IEHWM, MeTOAMKA ee TocTpoeHust 14. [Iuarpamma MOJIHBIX
COIPOTUB/IEHUH, MeTO[MIKa OIpeJie/IeHHsl C ee ITOMOLLbI0 BXOLHOIO CONPOTUBI/IEHHUS JIMHUY NTepefadn 15.
OcHOBHbIe peXUMbI paboThl MMHUM Tepefaur 16. OTobpakeHHe OCHOBHBIX PEKHMMOB pabOThI JIMHUU
repefjaud Ha Juarpamme IIOJIHBIX CONPOTHB/IEHUM 17. YCTPOMCTBA Y3KOIIOJIOCHOIO COIVIACOBaHMS.
OpHomneripHble TpaHcopmaropbl. 18. CorviacoBaHHble HArpy3ku, arTeHroaTopbl. 19. YcTpolicTBa,
Y3KOIOJIOCHOTO ~ corniacoBaHus. JIByxuuieiiguble TpaHcdopmatopel. 20. UYacTOTHO-ce/eKTUBHbIE
yCTpoMCTBa. MUKpPOBOIHOBbIe (UABTPEL. 21. AMIIMTYAHO-YaCTOTHAsE XapaKTepUCTUKAa (UIBTPOB
HWKHUX yacToT (PHY). 22. AMI/IMTY/IHO-4aCTOTHas XapaKTepruCTUKa (pUIbTPOB BepxHUX yactot (PBY).
23. YcTpolicTBa LIMPOKOIO/JIOCHOTO cornacoBaHus. 24. BonmHOBOAHbIe TPOWMHUKU. [IpvHLMN AelCTBUS,
KOHCTPYKLIUS, XapakTepucTuky. 25. HanpaBneHHble orBerBUTe/nM. [IpUHLIMIT [€WCTBUS, KOHCTPYKLUS,
XapakTepucTuku. 26. [enurenu. [IpuHLMIN AeliCTBUS, KOHCTPYKLMSI, XapaKTePUCTUKU. 27. MarHuTHble
cBolicTBa (eppuTOBBIX MarepuanoB. 28. dasoppauiarenu. [IpuHUMO JelCTBUS, KOHCTPYKLUS,
XapakTepuCcTUKu. 29. Bentunu. [lpuHiun felicTBusi, KOHCTPYKLMS, XapakTepucTUKu. 30. LIUpKynsTopsl.
[TpuHLMI JeMCTBUS, KOHCTPYKLMS, XapaKTepUCTUKN
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3.3 TeMBbI KOHTPO/IbHBIX padoT
— 1. HanpaBrieHHbIe 3/1eKTPOMarHUTHbIE BOJIHbI
— 2. MUKpOBOJIHOBbIE HaMpaB/IsIOIINe CUCTEMbI

3.4 Tembl 1abopaTopHBIX padoT
ViccneoBaHye 5/1eKTPOMarHUTHOTO M0JIs1 B TIPSIMOYTOIbHOM BOJTHOBOZ[@
VccnenoBanre 3/1eKTPOMarHUTHOIO T10JIS1 B KPYIVIOM BOJTHOBOJE
WccnenoBaHre o6beMHBIX pe30HAaTOPOB

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHus: mporiecca oOyueHHs U pelleHus 3a7ad 00ydyeHusi UCIIOb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejie/siolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa

1. DOnekTpoAvWHAMUKAa M PacIpoOCTpaHeHWe PaJJMOBOJH : YueOHUK Ayisi By30B / b. M. Iletpos. - 2-
e u3f., ucrp. . - M. : Topsiuast uaMsA-Tenekom, 2007. - 558[2] c (Hamuuue B 6ubmioreke TYCYP - 100
9K3.)

2. DneKTpoAvMHAMUKa U pacnpocTpaHeHue pasnoBosH [Tekcr] : yue6Hoe mocobue / JI. A. Bokos,
B. A. 3amotpuHckuii, A. E. MaHenb ; MuHuctepcTBo o6pa3oBaHusi U HayKu Poccuiickoit ®eneparu,
TOMCKUM rOCyfapCTBeHHbIM YHUBEPCUTET CUCTEM YTIpaB/IeHUs U pafuo31eKTPOHUKU. - Tomck : TYCYP,
2013. - 410 c (Hasmuuue B 6ubmioteke TYCYP - 50 3k3.)

3. YcrpotictBa CBY u anTeHHBI: YuebHoe mocobue / [llanruna JI. U., 3amorpuHckuii B. A. -
2012. 223 c. [DnekTpoHHbI pecypc] - Pexxum foctymna: http://edu.tusur.ru/publications/712, cBoG0AHBIM.

4.2. lonoHMTe/IbHAA IMTeparypa
1. DOnekTposvHAMMKAa W PaclPOCTPAHEHWE PAJMOBOJIH : YueOHoe rocobue zsisi By3oB / B. B.
Hukonbckuii, T. . Hukonbckasi. - 3-e u3g., nepepab. u gom. - M. : Hayka, 1989. - 543[1] c. : un. -
bubmorp.: c. 540-543. - ISBN 5-02-014033-3 (Hamuuue B 6ubmoreke TYCYP - 35 3k3.)

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOrpaMMHOe odecrieueHne

1. UVccnepgoBaHue 371eKTPOMarHUTHOTO IO/ B TMPSIMOYTOJIBHOM BOJIHOBOZE: MeToauueckue
yKa3aHWs K JiabopatopHoii pabore gy crymeHToB HarpaeieHus 210100.62 — OnekTpoHMKa U
HaHO3/1eKTpoHUKa / bamikupoB A. W. - 2014. 17 c. [DnekTpoHHBIM pecypc] - Pexum goctymna:
http://edu.tusur.ru/publications/3981, cBOOGOHBIH.

2. MWccnenoBaHue 371eKTPOMarHUTHOTO MOJSI B KPYIVIOM BOMHOBOZe: MeTonuyeckre ykasaHUs K
nabopatopHoii pabote mst cTymeHTOB HaripasieHus 210100.62 — DyeKTpOHWKA U HAaHO3JIEKTPOHHKA /
bamkupos A. W. - 2014. 17 «c. [OnekTpoHHbli pecypc] - Pexum  gocrymna:
http://edu.tusur.ru/publications/3982, cBO6GOHBII.

3. HccnenoBaHue oObeMHBIX pe30HATOpOB: MeToquueckue yka3aHusi K jiabopaTtopHoii pabore
s ctyneHToB HarpasieHus: 210100.62 — DnekTpoHyKa U HaHO3/1eKTpoHUKa / bamkupos A. . - 2014.
16 c. [OnektponHbIit pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3983, cBo60gHBIM.

4. MUKpPOBOJIHOBasI 37€eKTPOHMKA: MeToinuecKde yKas3aHUsl K TPaKTUUeCKUM 3aHATUSM IS
cTyzeHTOB Harpas/ieHus «210100.62 — DneKTpoHUKa U HaHO3J/IeKTPOHUKa» / batikupos A. U. - 2014. 7 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/3980, cBo60JHBIT.

5. DnexkrpoMarHuTHbIe TI0/s1 ¥ BosiHbl: COOPHUK 3aziau U yripaykHeHu# / bokoB JI. A., MaHzenb
A. E., llanruna JI. U., Cokonoa XK. M. - 2013. 271 c. [DnektpoHHbIii pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/3697, cBoGoAHbIH.

6. Ycrpotictea CBU u aHTeHHBI: YueOHOe MeTtoauueckoe mocobue / Illanruna JI. U,
3amorpuHckuii  B. A. - 2012. 163 «c. [OnekTpoHHbli pecypc] - Pexum gocTtyrma:
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