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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokost Ne 9 oT « 24 » 5 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noaroToBku (crenuanbHocTH) 11.04.01 Paguorexnuka, yreepxkaeaHoro 30.10.2014 roma, paccmoTpena u
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3aBeyrONIuil BeIMycKaromen Kad.

CBYuKP C. H. lllapanrosuu
OKCIEPTHI:

JoueHT xadeapbl
CBEPXBBICOKOYACTOTHOW U KBAHTOBOM
pagunorexuuku (CBUYuKP) A. 1O. [Tonikos

3aBenyromuii kapeapoit
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paguotexuuku (CBUYuKP) C. H. lllapanrosuu
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
Ilenpro mpenomaBaHusl AUCIUIUIMHBI SBISETCS TMOATOTOBKA MAarmcTpOB B 00JIacTH pa3pabOTKH
MUKPOBOJHOBBIX YCTPOMCTB, OCHOBAaHHBIX Ha HCIOJIb30BAHUM MOJIENEH AaKTUBHBIX M MACCUB-HBIX
snemenToB CBY nuamazoHa.

1.2. 3agaun AUCHUNIMHBI

— TIONy4YeHUE HEOOXOJAMMBIX 3HAHMW 1O  (PHU3UYECKHM  OCHOBAM  TOCTPOSHUS U
(GYHKIIMOHUPOBAHMSI AKTUBHBIX U MACCUBHBIX MUKPOBOJIHOBBIX YCTPOUCTB;

— TIONyYeHWE 3HAHWM M0 MeToJaM pacu€Ta MapaMeTpoOB M XapaKTEPUCTHK AaKTUBHBIX U
MMACCUBHBIX MUKPOBOJIHOBBIX YCTPOUCTB, IO OCHOBAM UX IMPOCKTUPOBAHUS;

— npuoOpeTreHHEe HaBBIKOB pPabOTBl C MakeTaMH MpPOrpaMM  aBTOMATHU3WPOBAHHOTO
npoektupoBanust Advanced Design System;

— TIONyYeHHWE 3HAHWHA MO METOJIaM M3MEPECHHS IJICKTPUUYCCKUX MapaMeTpPOB U XapPaKTEPHUCTUK
AKTUBHBIX U TTACCUBHBIX MUKPOBOJIHOBBIX 3JIEMEHTOB U YCTPOUCTB.

2. MecTo aucuuninHbl B cTpykrype OIIOII

JucuumimHa «AKTUBHBIE U ITaCCUBHBIE MUKPOBOJIHOBBIE ycTpoiicTBay (b1.B.JIB.1.1) otHOCHTCH
K Ooky 1 (BapuaTuUBHAs 4acTh).

[IpenmecTByomUMy  TUCUUIUIMHAMY, (DOPMHUPYIOIIMMU  HayajbHblE 3HAHUS, SBISAIOTCA:
MuKpoBOJTHOBBIE aHTEHHO-(GUAEPHBIE CHUCTEMBI, PacmpocTpaHeHHe paJuoOBOJIH U aHTEHHO-(UICpPHBIC
YCTPOUCTBA.

[Tocnenyrouumu JTUCIUILTUHAMEI SIBIISIOTCS: Marematuueckoe MOJICTHPOBaHHE
PaIMOTEXHUYECKUX YCTPOMCTB U cucTteM, MHUKpPOBOIHOBas TexXxHUKA, (CXEMOTEXHMKa aHaJOrOBbIX
PaZMORIIEKTPOHHBIX (PYHKIIMOHAIBHBIX YCTPOUCTB, CXEeMOTEXHIKAa MUKPOBOJIHOBBIX YCTPOUCTB.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHMIIIMHBI

[Tponecc n3yyeHHs QUCIUIUIMHBI HAIPABJICH Ha (JOPMUPOBAHHE CIEAYIOUINX KOMITETCHIINNA:

— OIIK-5 roToBHOCTBIO OQOPMIIATH, MPEACTABIATh, HOKIAAbIBATb U apryMEHTHUPOBAHHO
3alUIIATh PE3yIbTaThl BHINOJIHEHHON paOOThI;

— IIK-2 cnocOOHOCTBIO BBINOJIHATh MOAEIMPOBAHNE OOBEKTOB U IPOLIECCOB C LEIIBI0 aHAIN3A U
ONTUMM3AIMU MX [apaMeTPOB C MCIIOJIB30BAaHUEM HMEIOIUXCS CPEACTB MCCIEJOBAHUM, BKIIOYAs
CTaHJapTHBIE MAKEThI PUKIIAJTHBIX TIPOTPAMM;

— TIK-5 roToBHOCTBIO K COCTaBJIEHHIO O030pOB M OTYETOB IO pe3yjibTaTaM IPOBOJAMMBIX
UCCIICIOBAaHUM, TOATOTOBKE HAY4YHbIX MyOJIMKalMid M 3aiBOK Ha U300peTeHus, pazpaboTke
pEeKOMEHIaluii IO MPAKTUYECKOMY HCIIOJIb30BAHUIO MOJTYYEHHBIX PE3YJIbTaTOB;

B pe3ynbrate u3ydyeHus IUCHUILTUHBI 00YYatoLUIHics JOKEeH:

— 3HaTh (U3NYECKUE OCHOBBI NMOCTPOEHUS U (YHKIHMOHHPOBAHMS AKTUBHBIX M IACCHUBHBIX
MHUKPOBOJIHOBBIX 3JIEMEHTOB U YCTPONCTB; OCHOBHBIE METObI U3MEPEHHUS DJIEKTPUUECKHUX ITapaMeTPOB U
XapaKTepUCTUK AKTUBHBIX U TACCHUBHBIX MHKPOBOJHOBBIX 3JI€MEHTOB M YCTPONCTB M CIIOCOOBI HX
mozenuposanus (OIK-5, TIK-2);

— YMeThb IPOBECTH MOJICIIMPOBAHUE AKTHBHBIX U IMACCHUBHBIX MHMKPOBOJHOBBIX 3JIEMEHTOB U
YCTPOICTB ¢ LENbI0O aHalM3a M ONTHMHU3AIMM HX [apaMeTpPOB C HCIOJIb30BAaHUEM IPOrpamMM
aBTOMaTu3upoBaHHOro mnpoektupoBanuss tuna ADS um AWR (IIK-2); odopmuars, mpenctaBisTh,
JOKJIa/IbIBaTh U apryMEHTHUPOBAHHO 3aIMIIATh Pe3yIbTaThl BeIOIHEHHOM paboTsl (OIIK-5); cocTaBnsaTh
0030pbl M OTUYETHI MO pe3y/bTaTaM MPOBOAUMBIX HCCIIEOBAHMM, MOJArOTOBKE HAYYHBIX MyONMKanuil u
3asBOK Ha M300peTeHHs, pa3paboTKe pEeKOMEHIAUN M0 MPAaKTUYECKOMY MCIIOIB30BaHMUIO MOJTYYEHHBIX
pesynbratoB (ITK-5).

— BJAJeTh METOJaMH pacyéra MapaMeTpOB U XapaKTepUCTHK AaKTHUBHBIX M TTaCCUBHBIX
MHUKPOBOJIHOBBIX 3JIEMEHTOB M YCTPOWCTB, OCHOBaMH MX pa3paboTku u npoektuposanus (OIIK-5, ITK-5).

4. O0beM AUCHUIIMHBI U BHABI Y4e0HOI padoThI
OO0mast TpyOeMKOCTh IUCHUIUIMHBI cOCTaBiseT 6.0 3a4eTHBIX €AMHMIBI M TPEACTaBICHA B
Tabymue 4.1.
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Tabmuma 4.1 — Tpy10eMKOCTh TUCIUTLIAHBI

Bunb! yueOHOM nesTeNbHOCTH Bcero uacos CemecTtpbl
1 cemectp

AyIuTOpHBIE 3aHATHUS (BCETO) 76 76
Jlexuum 36 36
[IpakTuueckue 3aHsATHS 24 24
JlaGopaTopHbie pabOThI 16 16
CamocTosiTenpHast paboTa (Bcero) 104 104
BrlmotHeHME pacyeTHBIX padboT 15 15
[ToaroToBka K KOHTPOJIBHBIM padboOTaM
BrinoaHenne qoManHux 3agaHuil
BrimotHeHME MHAMBUYaTbHBIX 3aIaHUI 14 14
OdopmieHne oT4eToB 10 J1a00paTOPHEIM paboTam 12 12
[IpopaboTka JEKIIMOHHOTO MaTepHaia 21 21
Hanwucanue pedepaton 5 5
[ToaroroBka K MPaKTUYECKUM 3aHATUSAM, CEMHUHApaM 29 29
Bcero (6e3 ax3amena) 180 180
IToaroroBka u ciaya 3K3aMeHa 36 36
OO6mast TpyA0€MKOCTb, U 216 216
3ayerHble EnUHUIED 6.0 6.0

5. Conep:xkanune Iy CHUTITHHBI

5.1. Pa3nesnsl JUCHUIIMHBI 1 BUABI 3aHATHNA
Pazaenbl qMCHMIUIMHBI U BUBI 3aHATUH TPUBEACHBI B Ta0OuIe S.1.

Taomumna 5.1 — Pa3aensl AUCIUIUINHEBL U BUIBI 3aHITHHA

i 5 7 2 ’§ 3 &
o o g < S = 5 £
? S S S 5O 2 0
Ha3zBanus pa3nenoB TUCIUITLTHHBI % - e e o g & 5
= = | E 2 | 3g 23
1 cemectp
1 Knaccudpukanus CBY, KBY, YBU 2 0 0 1 3 OIIK-5, TIK-5
YCTPOMCTB.
2 Teopus ;uinHHBIX TUHUN. TenerpadHsie 2 0 0 1 3 OIIK-5, TIK-5
yYpaBHEHHS.
3 KominekcHble K03 (pULIMEHTHI Tepeadn 2 2 0 3 7 [K-5
u orpaxkenus. KCB, KbB.
4 CriocoObI MaTeMaTHYCCKOTO OTTUCAHUS 2 3 0 5 10 |TIK-2, TIK-5
MHUKPOBOJIHOBBIX YCTPOICTB
5 Knmaccudukanus muHmii nepeaaq 2 2 0 7 11 OIIK-5, TIK-2
curnainos CBY
6 ATTEHIOATOPHI U IETUTETN MOITHOCTH 3 3 0 9 15 OIIK-5, TIK-2,
[K-5

CornacoeaHa Ha noptane Ne 38752




7 MUKPOBOJHOBBIE (PUITBTPHI 2 2 0 7 11 | OIIK-5, TIK-5
8 UsmeputenbHoe obopynoBanre CBY 4 2 22 32 | OIIK-5, TIK-2,
[1K-5
9 CornacoBanue CBY ycTpoiicT 2 2 0 10 14 |OIIK-5, TIK-2,
[1K-5
10 Teopus CBsI3aHHBIX JIMHUM 2 0 0 6 8 OIIK-5, IIK-2,
[1K-5
11 YcrpoiicTBa Ha OCHOBE CBS3aHHBIX 2 2 6 9 19 | OIIK-5, ITK-2,
JTUHUH [1K-5
12 Henunelinble ycTpocTBa B 5 2 6 5 18 | OIIK-5, IIK-2,
MUKPOBOJTHOBOM TEXHUKE ITK-5
13 CmecuTenu u npeodpazoBaTenn 2 2 0 5 9 OIIK-5, IIK-2,
4acToT [1K-5
14 Ycummrenun CBY 4 2 0 14 20 |OIIK-5, TIK-2,
[1K-5
Hroro 3a cemectp 36 24 16 104 180
Hroro 36 24 16 104 180
5.2. Conep:xanue pa3ieoB JMCUUILIAHBI (110 JIEKIUSIM)
Coneprkanue pa3iesoB JUCIUIUIHH (T10 JICKIIMAM) IPUBECHO B Tabuie 5.2.
Tabnuna 5.2 — CoznepkaHue pa3AeNnoB TUCHUIUIMH (IO JEKIUSIM)
Hazpanwus paznenos CozepxaHue pasienos UCIMIITHHEL (1o nekmuav) £ 8 £ 2 = 5 e
1 cemectp
1 Knaccudpukauus CBY, |OOume cBeieHus o Kypey, 00J1acTu IpUMeHeHuUs 2 OIIK-5,
KBY, YBY ycrpoicrs. 3JIEKTPOMArHUTHBIX BOJIH Pa3JIUYHON YaCTOTBHI. [IK-5
Kpatkas knaccudukanus ycTpoicTB U AUaNa30HOB
pabovmx 9acToT.
Hroro 2
2 Teopust ATUHHBIX OTnnuus pactpoCTpapHEHUS! CUTHTAJIOB Ha HU3KUX U 2 OIIK-5,
nuHui. Tenerpagusie BBICOKMX 4YacToTax. BbIBoJ TenerpadHbIX ypaBHEHUI. IK-5
YpaBHEHHUS. Viroro 2
3 KomiiekcHbie Ou3NYeCcKuil CMBICI KOMIUIEKCHBIX K03(hPHIIMEHTOB 2 [K-5
KO3 PUITUEHTHI nepenaun u otpaxkenusi. Crosrarie BoJaHbILIloHITHS
nepenaun u orpaxkenus. | KCB u KbB. OcHoBHBIE pacu€THbIE (JOPMYIIBI.
KCB, KBEB. Viroro 2
4 Cnioco0sl [IpumeHeHne MaTpHIL Ul XapaKTepu3alnuu 2 IK-2, ITK-
MaTeMaTH4eCKOro ycrpoiicts CBY. Matpuust S, Z, H, T. luarpamma 5)
OonucaHus Bonbnepra-Cmuta. [IpumeHeHre MaTpHIl J1st
MHUKPOBOJTHOBBIX MOJIETTUPOBAaHUSI MUKPOBOJIHOBBIX YCTPOMCTB.
YCTPOMCTB Hroro 2
5 Knaccudukanus nuauii | MEKpONOJIOCKOBBIE M KOIUTaHAPHBIE JTMHUU 2 OIIK-5,
nepenad curHanoB CBU | mepenauu, npoure BUIbI HOJTOCKOBBIX JIMHUH. [K-2
KoakcuanbHble TMHUU NIEpeaun, KpaTKUE CBEACHUS
o BostHOBOoAaM. [Ipumenenue CAIIP ms
MOJICTTUPOBAHUS JIMHUN TIepeadn
Hroro ?2
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6 ATTEHIOATOPHI U Pe3uctuBHbBIE aTTeHIOATOPHI HA OCHOBE T- U I1- 3 OIIK-5,
JNEIIUTEIIN MOIITHOCTH 3BEHBEB. ATTEHIOATOPHI HA OCHOBE Pin-AHOOB. TIK-5
OcHoBHBIE XapakTepucTukul [pumenenne
MEePEKITI0YaeMbIX U (PUKCUPOBAHHBIX aTTEHIOATOPOB.
JlenuTenu MOIIHOCTH BuiibkeHCOHA, pe3UCTUBHEIE
nenurteny (cxema "TpeyroapbHuk" u "3Be3na’).
Jemutenu Ha 4 v Ha 8 BBIXOJIOB.
Hroro 3
7 MUKpPOBOJIHOBBIE [TonocoBbIe U pexeKTOpHBIE PYIIBTPHI, PUITBTPHI OIIK-5,
G TPHI HIDKHUX U BEpXHHUX 4acToT. CriocoObl 00pa3zoBaHus [IK-5
Ha OCHOBE MOJOCKOBBIX JTMHHM, HA OCHOBE
pe3onaropoB. OwibTpsl YeOnimena u barrepBopra.
Hroro
8 U3mepuTtenbHOE AHanu3aTopsl LieTiel U CUTHAJIOB, 1ETEKTOPbI U 4 OIIK-5,
obopynoBanue CBY natuynku KCBH. AHanu3atopsl ciekTpa. ITK-5
Hroro 4
9 CornacoBanue CBY Teopus y3KOMOJIOCHOIO U IIHUPOKOIOJIOCHOIO OIIK-5,
YCTPOICTB COTIJIACOBAHUA. [IK-5
Hroro 2
10 Teopus cBsiz3aHHBIX Cas3annble JIMHUK. OCHOBHBIC BUJIBI, SKBUBAJICHTHLIC 2 OIIK-5,
JIMHUN CXEMBI U pacu€THbIE (POPMYIIBI. [IK-5
Hroro 2
11 YerpoiictBa Ha ocHOBe | HampaBieHHBIE OTBETBUTENU U (DUIBTPHI HA OCHOBE 2 OIIK-5,
CBSI3aHHBIX JIMHUMN CBSI3aHHBIX JIMHUI ITK-5
Hroro
12 Henuuelnnie [TonynpoBoaHUKOBBIE THOBI. bunossspHbie U 5 OIIK-5,
YCTPOCTBA B MOJIEBBIE TPAH3UCTOPHI. [IpuHIUIIBI pabOTHI, [IK-5
MUKPOBOJHOBOM TEXHUKE | IKBUBAJIEHTHBIE CXEMBbI, CXEMbI BKJIFOUECHHUSI.
Hroro S
13 Cmecurenu u Cwmecurenn curaanoB. OCHOBHBIE CXEMBI U UX OIIK-5,
npeoOpa3oBaTey 4YacTOT |IPUMEHEHHUE. Y IBOUTENN U YTPOUTENIN YaCTOT HA [K-5
OCOHBE MOJYNPOBOAHUKOBBIX IHOOB.
Hroro
14 Ycunurenmu CBY OcHOBHBIE CX€MbI Ha OCHOBE OHUIOJISPHBIX U TOJEBBIX 4 OIIK-5,
Tpan3uctopoB. Kiaccupukanus ycunurenen. [IK-5
Hroro 4
Hroro 3a cemectp 36
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5.3. Pazgenbl AMCHUILUIMHBI U MEKIUCHUIUIMHAPHbIE CBA3H € 00ecneYuBalOMUMH (MPeablIy IMMU)
U o0ecneynBaeMbIMHU (MOCIEAYHOIMMHU) TUCUUIITIMHAMMA
Paziensl IUCHUTUTMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00ECTICUMBAIONTUMHE (TIPEABIIYIITIME) H
obecrieunBaeMbIMH (ITOCIEAYIONMMHA ) JUCITUTIIIMHAMY TIPEICTABIICHBI B Tabmwmie 5.3.
Tabnuua 5.3 — Paznenbl [UCHMIUIMHEBI U MEKIUCUUIUIMHAPHBIC CBSI3U

Ne pazenoB naHHO JUCUMILIMHEL 111 KOTOPLIX HEOOXOAUMO H3y4CHUE
Hanmenosanne 00€eCTICUNBAIOIINX M 00ECIICYNBAEMBIX JTUCIIUTIIHH

JUCLIUILINH
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

[IpenmecTByOMME TUCITUATITAHBI

1 MukpoBOJIHOBBIE
aHTEHHO-(UIEPHBIC + +
CHCTEMBI

2 PacnpocTpaHeHue
PaavoOBOJIH U
aHTEHHO-(UIEPHBIC
yYCTpOMCTBA

[Tocnenyronye AUCHUTIITIHBI

1 MaTremaruueckoe
MOJICIIMPOBAHUE
paIlI/IOTeXHI/I‘-ICCKI/IX
YCTPOMCTB U CUCTEM

2 MuKpoBoOJIHOBas
TEXHUKA

3 CxeMOTexXHUKa
AQHAJIOTOBBIX
PaJIuO3IEKTPOHHBIX + + + + + + +
(GyHKIMOHATBHBIX
YCTPOMCTB

4 CXeMOTEXHUKA
MUKPOBOJIHOBBIX + + + + +
YCTPOICTB
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5.4. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHIA

IpeJCTaBIeHO B Tabmule 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMIIETCHIIMM, (OPMUPYEMBIX TPH W3YYCHUH AUCITUIUIMHBI, W BHJIOB

3aHATUU

Bunp! 3ansatuit

DopMBbI KOHTPOJIS

= | Kommierenun
Jlex
[Ipax
3aH

+ | JIa6. pao.

*+ | Cam. pab

o
=

Konrponbnas pabora,
Jomamuee 3amanaue, OT4yeT
10 UHIUBUIYATHBHOMY
3aJaHulo, Beinonnenue
KOHTPOJIbHOM paboThI,
Otyer o nabopaTopHOit
pabote, Onpoc Ha 3aHATHUSX,
KouncynsTupoBanue,
Pacuernas pabota,
Brictynnenue (qoknan) Ha
3anaruu, Tect, Pedepar

[1K-2 + + + +

Homamnee 3aganue, Otuer
110 MHAUBUYATEHOMY
3ananuio, OT4er no
nmabopaTopHoO# pabdoTe,
Ornpoc Ha 3aHATUSAX,
KoHncynbsTupoBanue,
Pacuernas pabora, Tect

[1K-5 + + + +

Konrtponbnas padora,
Homamrnee 3aganue, OTuer
110 HHIUBUYATBHOMY
3aJjaHulo0, BeimonHenue
KOHTPOJIbHON paboThI,
Otuer o nabopaTopHOI
pabote, Onpoc Ha 3aHATHUSX,
KouncynsTupoBanue,
Pacuernas pabora,
BricTymnnenue (qoknan) Ha
3anatuu, Tect, Pedepar

6. UnTepakTUBHBbIE MeTObI U (JOPMBI OPraHU3al UM 00y4YeHus!

He npexgycmorpeno PYIL.

7. JIaGopaTopHbIie padoThI
HanmenoBaHue 1a60paTopHBIX paboT npuBeieHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOPHBIX paboT
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HasBanwus pasenos HanmenoBanwue 1a60paTopHBIX paboT (g E8L=5% g
1 cemectp
8 N3mepurenbHOe Amnanus ¢ ucnonb3oBanueM MATHCAD nonocno- 4 OIIK-5,
obopynosanne CBY MPOTMYCKAroero (puiIbTpa Ha TOTYBOJIHOBOM OTPE3KE ITK-5
JMHUHU TIepeiadn
Hroro 4
8




11 YcrporictBa Ha ocHOBe | McciienoBanue xapakTepUCTUK MUKPO MTOJIOCKOBOIO 6 OIIK-5,
CBSA3aHHBIX JIMHUUI TpeXAeUnOeTHLHOr0 HAPaBIEHHOTO OTBETBUTEIS [K-2, TIK-
CpEICTBaMH YHCJICHHOTO MOJICTUPOBAHUS B Cpeie 5)
CAIIP
Utoro 6
12 Henunelinbie OrnpeziesieHre OCHOBHBIX MapaMeTPOB aKTUBHOTO 6 OIIK-5,
YCTPOCTBA B sneMenta CBY no ogHO4YaCTOTHBIM U I1K-2, TIK-
MUKpPOBOJHOBO! TEXHUKE | IBYXYaCTOTHBIM HEJTMHENHBIM XapaKTEPUCTUKAM €ro 5)
MOJIETIH.
Hroro 6
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanMeHoBaHME MPaKTUYECKUX 3aHATHN (CEMHUHAPORB) MPUBEICHO B Tadymile 8.1.
Tabnuna 8.1 — HauMeHoBaHUE NPAKTUYECKUX 3aHITHH (CEMUHApPOB)
o [&]
Haspanus pa3enos HauMeHoBaHNe IPaKTHUECKUX 3aHATHI (cemmHapoB) § 8 £ 8%, = & 2
1 cemectp
3 KomiiekcHEIC Pacuérnnie 3amanns no KCB, KBB, I'. 3amgaun 2 IIK-5
KOd(PUITUEHTBI Y3KOIMOJIOCHOTO COTJIACOBaHUSI.
i YU ¥ OTPAKECHUSI.
cpeia OTpake Utoro 2
KCB, KBEB.
4 Cnioco6bl Martpuiisl paccessHust 1 00J1aCTU IPUMEHEHHUS. 3 [K-2
MaTEMAaTHYECKOT O [Tpumenenue matpuu (S, Z, H, Y, T) ania onucanus
OIMCAaHUA ycrpoiicts CBU.IIpumenenne Matpuil Juist
MUKPOBOJHOBBIX MOJIETTUPOBAHUSI MUKPOBOJIHOBBIX YCTPOMCTB.
YCTPOMCTB Vroro 3
5 Knaccuukanus TMHUHA | MOIETMPOBAaHUE HECKOJIIBKUX BHJIOB JIMHUN TIepeIadun 2 [1K-2
nepenau curHanoB CBY | B CAIIP ¢ pa3znenenuem 3ajaHuii Ha TpyHIbl
Hroro
6 ATTEHI0ATOpHI U JleMoHCTpanust KOHCTPYKIHMI aTTeHI0aTOPOB U 3 [K-2
JEJIUTENN MOIIHOCTH nenurenei. MojenupoBaHue aTTEHIOATOPOB U
nenuteneit B CAIIP Advanced Design System.
Hroro 3
"7 MUKPOBOJIHOBBIE OKBHMBAJICHTHbIE CXeMBbI (PUIbTPOB YeObleBa 1 OIIK-5,
GuIbTPHI barrepBopTa, criocoOs! pacuéra. MoaenupoBaHue B [IK-5
CAIIP no uHAMBUAYaTbHBIM 33JaHUSIM.
Hroro 7
8 3meputenbHOE JleMoHcTpanus 00pa3ioB U3MEPUTENHEHOTO 2 OIIK-5,
obopynoBanne CBY 000pyI0BaHUs C pa3IeICHUEM 3a71a4 U3MEPEHUH 110 ITK-5
rpynnam. 3mepenust GuibTpoB, HaPaBICHHBIX
OTBETBUTEIIEN U JECITUTEIEH MOIITHOCTH.
Hroro 2
9 Cornacosanne CBY Pacuér cornacyromnux mermei, MOJAETMPOBAHNE B 2 [IK-2, TIK-
YCTPOUCTB CAIIP 5
Hroro 2
11 YerpoiictBa Ha ocHOBe | [IocTpoeHnE SKBUBaJIEHTHBIX CXEM YCTPOWCTB HA 2 [IK-2, TIK-
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CBSI3aHHBIX JIMHUM OCHOBE CBsi3aHHBIX JIUHUI. PunbTpel CBY u 5
HaIpaBJIEHHbIE OTBETBUTENN. MOAEINPOBAHUE B
CAIIP.
Hroro 2
12 Hennuelinble DKBUBAJICHTHBIE CXEMbI INOJIOB U TPAH3UCTOPOB, UX 2 IIK-2, I1K-
YCTPOCTBA B IIpUMeHEHNe Ipu KoHcTpyrpoBanuu CBY ycTpoiicT 5)
MUKPOBOJHOBOW TEXHHUKE
P Utoro 2
13 Cmecurenu u MojienupoBanue cmecureneid B Advanced Design 2 [K-2, T1K-
npeoOpa3oBareny 4acToT | System 5
Hroro 2
14 Yceunurenn CBY Pacu€t cxembl yCHIIMTENBHOTO KacKajia Ha OCHOBE 2 IIK-2, I1IK-
OUIIOJIIPHOTO TPA3UCTOPA MPHU BKIFOUECHUH C OOIIUM 5)
SMUTTEPOM.
Hroro 2
Hroro 3a cemectp 24

Tadauie 9.1.

9. CamocrosiTe/ibHasi pabora
Busbl camocTosTenbHOM padoThl, TPYA0EMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIIUH ITPECTABICHBI B

Tabmuua 9.1 — Buasl caMoCTOSTENNbHOM PadOTHI, TPYI0EMKOCTh U (hOPMHUPYEMbIE KOMITETSHIIHH

3 o]
= z S
Q = g
. % 0
Bunnr camocTosiTeILHON S a o
HasBanus pasnenos ) &5 DOopMBbI KOHTPOJIS
paboTsI o S E
a o' 2
= S
1 cemectp
1 Knaccudukanus CBY, |IIpopaboTka JeKIIMOHHOTO 1 |OIIK-5, |Tect
KBY, YBY ycrpolicTs. Marepuaia I1K-5
Utoro 1
2 Teopust AJIMHHBIX [IpopaboTka JTeKITHOHHOTO 1 |OIIK-5, |Ompoc Ha 3aHATUSX, TecT
nuHui. Tenerpaduoie Marepuaia ITK-5
aBHEHUSI.
ypaBHE Utoro 1
3 KomnekcHbie [ToaroroBka k 2 |TIK-5 Omnpoc Ha 3aHATHSX, TecT
KOX(UIIMEHTHI IepeIavun | TPAKTHUECKUM 3aHSITUSIM,
u orpaxkeHus. KCB, KbB. |cemunapam
[IpopaboTka JTeKITMOHHOTO 1
MaTtepuaia
Hroro 3
4 Crioco0sl ITonroroBska K 3 [1K-2, Ornpoc Ha 3aHATHX, TecT
MaTeMaTU4eCKOoro MPAKTUYECKUM 3aHATHUSIM, ITK-5
OTHCaHUs ceMHHapaMm
MUKPOBOIHOBBIX
POBOJIHO [TpopaboTka JTeKITHOHHOTO 2
YCTPOMCTB
MaTtepuana
Utoro S
5 Knaccudukanus nmuamii | [logroroska k 2 [1K-2, Ornpoc Ha 3aHATUSAX,
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nepenay curnaio CBY

MPAKTUYECKUM 3aHATHIM,
ceMHHapaMm

[TpopaboTka JEKIIMOHHOTO
MaTepuana

BbinosiHeHHE pacyeTHBIX
pabor

Htoro

OIIK-5

Pacuernas pabora, Tect

6 ATTEHI0ATOPHI U
JIETTUTENN MOIIHOCTH

Iloaroroska k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[IpopaboTka JIeKIIMOHHOTO
Marepuaia

Brinonnenue
WHJIMBUIYaJIbHBIX 33JIaHUN

Htoro

[1K-2,
OIIK-5,
ITK-5

KoHncynbsTupoBanue,
Onpoc Ha 3aHATHSIX,
Ortuer 1o
WHJIUBUYyAIBHOMY
3ajanuio, Tect

"7 MUKpPOBOJIHOBBIE
G TPHI

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTka JIEKIIHOHHOTO
Marepuaia

Brinoignenue
VMHJIMBHU1yaJIbHBIX 33JlaHUN

HUroro

OIIK-5,
I1K-5

KouncynsTupoBanue,
Otuer 110
WHIUBUAYAIbHOMY
3amanuro, Tect

8 zmepurenbHOE
obopynoBanue CBY

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

Hamucanue pedeparon

ITpopaboTKa JIEKIIHOHHOTO
MaTtepuaia

OdopmreHne 0T4EeTOB MO
nabopaTopHBIM paboTam

Brinonnenue
VHIUBUyaJIbHBIX 3aJJaHUI

Hroro

22

OIIK-5,
I1K-5,
[1K-2

Jomamnee 3ananue,
KoHncynbTupoBanue,
Omnpoc Ha 3ansaTusx, Tect

9 Cornacosanne CBY
YCTPOMCTB

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
ceMUHapam

[IpopaboTka JIeKIIMOHHOTO
MaTepuana

Bremomaenne PaCUYCTHBIX
pabot

Hroro

10

[1K-2,
I1K-5,
OIIK-5

KoHncynpTupoBanue,
Ornpoc Ha 3aHATHUSAX,
Pacuetnas pabora, Tect

10 Teopus cBsI3aHHBIX
JTUHUN

Iloxroroska k
MPAKTUYECKUM 3aHATHSIM,
ceMHUHapam

[1K-2,
I1K-5,
OIIK-5

Jlomamrnee 3aganue, Tect
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[TpopaboTka JEKIIMOHHOTO
MaTepuana

Htoro

11 YcrpoiicTBa Ha OcHOBE
CBSI3aHHBIX JIMHUN

[TpopaboTka JeKITMOHHOTO
Marepuaia

OdopMieHre 0TIETOB 10
nabopaTOpHBIM paboTam

BrimonHeHue JoMamHux
3aJaHuN

HUroro

OIIK-5,
I1K-5

KoHncynsTupoBanue,
Omnpoc Ha 3anATusx, Tect

12 Henunelnnie
YCTPOCTBA B
MHUKPOBOJHOBOM TEXHUKE

IToaroroBka x
MPAKTUYECKUM 3aHATUSIM,
ceMUHapam

[TpopaboTka JEeKITMOHHOTO
Marepuaia

Hroro

[1K-2,
I1K-5,
OIIK-5

KoncynsTupoBanue,
Omnpoc Ha 3aHaTHSX, Tect

13 Cmecurenu u
peoOpa3oBaTeIf YaCTOT

TloaroroBka K
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[IpopaboTka JTeKIIMOHHOTO
Marepuaia

Hroro

[1K-2,
[1K-5,
OIIK-5

KoHncynbsTupOBanue,
Omnpoc Ha 3anaTHX, Tect

14 Ycunurenu CBY

TloaroroBka K
MPAKTUYECKUM 3aHATUSIM,
ceMHHapam

[IpopaboTka JTeKIIMOHHOTO
MaTtepuaia

IloaroroBka k
KOHTpPOJIbHBIM paboTaM

BrimonHeHue pacyeTHbIX
pabort

Hroro

14

[1K-2,
[1K-5,
OIIK-5

KoHncynbTupoBanue,
KonrtponbHas padora,
Pacuernas pabota, Tect

Hroro 3a cemectp

104

TloaroroBka u caaua
JK3aMeHa

36

DK3aMeH

Hroro

140
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10. KypcoBoii npoekT / kypcoBasi padora
He npenycmotpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /Uit OLICHKH yCIIeBAeMOCTH 00y4aI0IINXCs

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Ta6mmma 11.1 — bayutbHBIC OIIEHKH JJIS1 DJIEMEHTOB KOHTPOJIS

. N MakcumanbHbIi
. MaxkcumanbHbIH MaxkcumanbHbIH
DneMeHTHl y4eOHOI 0aJut 3a mepuo Bcero 3a
6at Ha 1-y1o KT ¢ |  Gamn 3a mepuon
NEeITEIbHOCTHU Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHeIl ceMecTpa
1 cemectp
Boinonnenue 4 4 8
KOHTPOJIbHOH paboTh
Brictynienue (mokmnan) Ha 3 3
3aHATHU
JlomamiHee 3agaHue 1 2 2 5
KoncynbTupoBanue 1 1 1 3
KontponpHas padora 3 3 3 9
Orpoc Ha 3aHATUAX 3 3 1 7
Otuer no 3 4 7
WH/IMBUIYAIbHOMY
3aJaHUIO
OTuert o mabopaTopHOi 4 6 10
pabote
Pacuernas pabora 2 2
Pedepar 4
Tect 2 3
Hroro makcumym 3a 12 25 33 70
nepros
DK3aMeH 30
Hapacraromum ntorom 12 37 70 100
11.2. Ilepecuer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OansioB B OLIEHKH 32 KOHTPOJIbHbIE TOUKHU MpeAcTaBieH B Tabmnuue 11.2.
Tabauna 11.2 — [lepecueT 6a/I0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% oT MakcuManbHOM cyMMbl 6aytoB Ha gaty KT 5
Ot 70% no 89% ot MakcumanbHOM cymMmbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbl OaytoB Ha naty KT 3
< 60% oT MakcuMalibHOM cyMMBbl 6aisioB Ha gaty KT 2

11.3. Ilepecuer cymMmMbI 02/U10B B TPAAULMOHHYI0 U MEKAYHAPOIHYIO OLICHKY
[Tepecuer cymmbl OaIOB B TPaJAULIMOHHYIO U MEXAYHAPOJHYIO OLIEHKY IPEJCTABICH B TalOHIe
11.3.
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Ta6nuua 11.3 — IlepecueT cymMMbl 0aJIJI0B B TPAAULIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Htorosas cymma 6ajios,

Omnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)
JK3aMeH
5 (oTMyHO) (3aYTEHO) 90 - 100 A (0TIMYHO)
85-89 B (ouens xoporo)
4 (xopor110) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBieTBOpuTEIHHO)
3 (y10BIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)
2 (HEYAOBIICTBOPUTEILHO) (e Huxe 60 6amios F (HeynoBneTBOpUTEIILHO)
3a4TEHO)

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

12.1. OcHoBHasi 1MTEpPaTYypa

1. Cps3aHHbIE TOJIOCKOBBIC JIMHUHM M YCTPOMCTBA HA UX OCHOBE. YacTh 1 [DnekTpoHHbIN pecypc]:
Vuebnoe nocodue / H. JI. Mamotun, D. B. Cemenosn, A. I'. Jlommunos, A. H. CerueB - 2012. 176 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/1962 (mata obpamenus: 10.07.2018).

2. Karanos, B.1. OcHOBBI paln03EKTPOHUKH U CBS3U. [ DIEKTPOHHBINA pecypc]| [DAeKTpOHHBIN
pecypc]: yuebnoe no-cobue / B.1. Karanos, B.K. buttokoB. — M. T'opstaast muans-Temnekom, 2012, — 542
c. - Pexxum noctyna: http://e.lanbook.com/view/book/5158/ (nata o6pamenus: 10.07.2018).

3. Ycrpoiictea CBY u antennsl. [IpoektupoBanue Gpa3upoBaHHBIX AaHTEHHBIX PELIETOK/ MO Pel.
J.11. Bockpecenckoro. — M.: Paguorexnuka, 2003. — 632c¢. (Hanuuue B 6ubmuoreke TYCVYP - 21 2k3.)

12.2. lonoaHuTeIbHAS JIUTEPATypa

1. CazonoB /I.M. Antennsl u ycrpoiictea CBUY: Yuebnuk mist By30B. — M.: Beicmas mkona,
1988. — 432c¢. (nanuuue B 6ubnuorexke TYCVYP - 18 3k3.)

2. Ycrpoiictea CBY u antenssl. [IpoektupoBanue (ha3upoBaHHBIX aHTEHHBIX PEHIETOK/ IO PEI.
J.11. Bockpecenckoro. — M.: Paguorexnuka, 2003. — 632c¢. (nanuuue B 6ubmuoreke TYCVYP - 21 5k3.)

3. Hedénos E.N. Texuudeckas 37eKTpoAuHAMKKa: Y4ueOHOe mocobue s By3oB. — M.: U3m.
eHTp «Axagemusi», 2008. — 416c¢. (Hanuune B 6ubnuorexke TYCVYP - 13 3k3.)

4. Copués A.H. KomOMHUpPOBAHHBI METOJ] YaCTHMUHBIX €MKOCTEH M KOH(POPMHBIX OTOOpaxe-
HUH U1 aHaiIM3a MHOTOMOJIOBBIX MOJOCKOBBIX CTpYKTYp. — Tomck: TYCVYP, 2007. — 138 c. (Hanuuue B
ouobnuorexke TYCVYP - 25 7k3.)

5. TI'mazos, I''H. CoBpeMeHHBIE TEXHOJOTUU U CUCTEMbl aBTOMATU3MPOBAHHOTO M3MEPEHUS Ha
CBY [OnextponHsiii pecypc] [OnexrponHbiii pecypc]: TYCYP (Tomckuii rocynapcTBeHHBIN
YHUBEPCUTET CHUCTEM YIpPaBIeHHS U paauodnekTpoHuku), 2012. — 246 c. - Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_1d=4944 (nata oopamenus: 10.07.2018).

12.3. YueOHO-MeTOAMYECKHE TOCOOH ST

12.3.1. Obs3aTesbHbIC Y4e0HO-METOAMYECKHE IOCOOH

1. CAIIP u texnonorus CBY yctpoiict [DneKkTpoHHbIH pecypce]: MeToanyeckue yKazaHus A
naboparopubix  pabor / B. M. Koporaes - 2016. 18 c. - Pexum pgocryna:
https://edu.tusur.ru/publications/6614 (nara oopamenus: 10.07.2018).

2. CAIIP u texnonoruss BU u CBY ycrpoiictB [DnekTpoHHBIH pecypc]: JlaboparopHbie paboThI
/ A. H. CprueB - 2012. 28 c. - Pesxxum noctyna: https://edu.tusur.ru/publications/1961 (mata obparnenus:
10.07.2018).

3. CAIIP u texnonoruss CBY yctpoiicTB [DnekTpoHHBIH pecypc]: MeToauueckue ykazaHHs Mo
MPaKTUYECKUM 3aHATUSAM U camocTosTenbHoil padote / B. M. Koporaes - 2016. 10 c. - Pexum nocrymna:
https://edu.tusur.ru/publications/6613 (mata obpamenus: 10.07.2018).
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12.3.2. Y4yeOHO-MeTOAMYECKHE TOCOOMS JJISl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI M
HHBAJIM/I0B

Y4eOHO-MeToInYeCKHe MaTepHuaibl ISl CAMOCTOATENIBHON U ayTUTOPHON paboThl 00ydaroINXCs
U3 YHCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/J0POBBSI M MHBAJIHMJIOB MPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHHYCHUSM HX 3JJ0POBbS U BOCHPUSTUS HH(DOPMALIUH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B IIEYaTHOH (popMe yBETMUECHHBIM MIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYaTHOH (opme.

J1J1s1 JIMIL ¢ HApYHIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

- B ()OpME ITEKTPOHHOTO JOKYMEHTA;

- B [1IeUaTHOM opme.

12.4. IIpodeccuonanbHble 0a3bl JAHHBIX U HH(POPMAINMOHHBIE CIIPABOYHbIE CHCTEMbI

1. 1. Springer Journals — moJHOTEKCTOBas KOJIEKIHMS 3JIEKTPOHHBIX KYPHAJIOB H3aTeIbCTBA
Springer. [DnexTponnsiii pecypc]. URL: http://link.springer.com/

2. 2. O6pa3oBareibHbli MOpTan B cBOOOAHOM noctyne: «Dusmka, Xumusi, MaTeMaTuka CTy-
JIeHTaM W mKoJbHHKaM. OOpaszoBarenbHbd mpoekT A.H. Baprunay. [Dnexkrponnsiii pe-cypc]. URL
http://www.ph4s.ru/; (nata o6pamenus 14.01.2017)

3. 3. Hayunas »snekrponnas OubOmmoreka eLIBRARY.RU. [Onexrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (nara obpamenus 14.01.2017)

13. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUILIMHBI U TpedyeMoe NporpaMMHoe
ol0ecreueHue

13.1. O6uue TpedOBaHUS K MATEPUAIBLHO-TEXHMYECKOMY U POrPAMMHOMY 00ecne4yeHuIo
AMCUMILINHBI

13.1.1. MaTepuajibHO-TeXHHUYECKOE U IPOrPaAMMHOe oOecriedeHue JJIsl JJEKIUOHHBIX 3aHATH I
s mpoBeneHusl 3aHATUHN JIGKIIMOHHOTO THUIMA, TPYNIOBBIX U WHAWBUAYAIbHBIX KOHCYIbTAIUi,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUYHON aTTECTAI[UU UCIIOIBb3YeTCs y4eOHash ayJTUTOPHUsS C KOJTHYECTBOM
MOCAIOUYHBIX MeCT He MeHee 22-24, o0OopymoBaHHAas JIOCKOM M CTaHAAPTHOW Yy4eOHOW Mebenblo.
Nmerorcss AeMOHCTpallMOHHOE OOOpylOBaHME M yueOHO-HarjsgHble mocoOus, oOecrneurBaronme
TeMaTUYECKHE UILUTFOCTPAIUH 110 JICKIIHOHHBIM pa3fiesiaM AUCIUILTHHBL.

13.1.2. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne JJIsi MPAKTHYECKUX 3aHATHH

Jlaboparopuss MUKPOBOITHOBON TEXHUKH

yueOHasi ayluTopus IJIsl IPOBENCHHS 3aHATUN JIEKUMOHHOIO THIIA, yuyeOHas ayJuTOpus IS
IPOBEICHUS 3aHATUN TNPAKTUYECKOTO THMA, YydeOHas ayAuTOpUs M MpPOBEACHUS 3aHATUH
71a00paTOpHOro TUMa, yueOHas ayAUTOpUs AJI MPOBEACHUS 3aHATUN CEMUHAPCKOro TUIA, OMELICHHUE
JUI1  KYpPCOBOTO TPOEKTHPOBAHUS (BBIOJHEHUS KYPCOBBIX pPa0OT), MOMEIIEHHE s MpPOBEAECHUS
IPYNIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIUI

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 47, 328 aya.

Onucanue uMeromerocs 000py10BaHus:

- Komnbrotepnsie paboune craniuu (14 mr.);

- leMoHcTpanmonHoe 000pyI0BaHuE IS Tipe3eHTarui (mpoek-Top 1 mrT., skpan 1 mr.);

- Ocuumnorpad GDS — 71022 (1 miT.);

- Usmeputens P2M-18 (1 mt.);

- 'eneparop curnana 33522A (1 mwr.);

- Boast™merp nud. GDM 8145 (1 mt.);

- Usmepurens P2M-04 (1 m.);

- Anammuzatop crnektpa CK4M-04 (1 mwir.);

- Ocuumnorpad mudposoit MS07104 (1 mt.);

- Mynetumetp undposoit 34405A (1 wr.);
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- Uctounuk nutanust GPD-73303S (1 miT.);

- I'eneparop I'3-14 (2 mt.);

- 'enepaTop 1'4-126 (1 wr.);

- Usmepurens P2-60 (2 61oka);

- U3mepurens P5-12 (1 mr.);

- UsmepurenpHas nuaus P1-27 (1 mt.);

- BexTopHslii ananusarop curHainoB PAM-18 (1 mir.);
- OnoOpHO-MTIOBOPOTHOE YCTPOKCTBO (1 1mIT.);

- Kommniext crienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npemnoaasaress.

[TporpamMMHOe 0OecrieueHHeE:

— Adobe Acrobat Reader

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)
— Microsoft Office 2010 u Hmxe

— Microsoft Windows 8 u Hmxe

— PTC Mathcad 15

13.1.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue 1Jisl JJadopaToOpPHBIX padoT

JlaGopaTopust MEUKpPOBOJIHOBOIM TEXHUKHU

yueOHasi aynuTopus ISl IPOBEIACHUS 3aHATUN JIEKUMOHHOIO THIIA, yuyeOHas ayJuTOpUs JUIs
MPOBEJCHUS 3aHATHM NPAKTHUYECKOro Tuma, YydeOHas ayAuTopust JUisl MPOBEACHHUS 3aHATHMA
71a00paTOpPHOTO THUMA, Y4eOHAs ayAUTOPHUS UIS NMPOBEICHHS 3aHATHHA CEMHUHApPCKOTO THIIA, TOMEIICHHE
JUIS KypCOBOTO MPOEKTUPOBAaHMS (BBIMOJHEHUS KYpCOBBIX paboT), TMOMEUIeHHWE M MPOBEACHUS
TPYNIOBBIX U WHAUBUIYIBHBIX KOHCYJIbTAII

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuna, 1. 47, 328 aya.

Onucanue uMeromerocss 000py10BaHus:

- Komnrorepubie padoune cranuuu (14 mr.);

- leMoHcTpamonHoe 000py10BaHue i mpe3eHTanui (mpoek-top 1 mr., skpan 1 mr.);

- Ocuumnorpad GDS — 71022 (1 mwiT.);

- Usmepurens P2M-18 (1 w.);

- 'eneparop curnana 33522A (1 mr.);

- Boast™merp nug. GDM 8145 (1 mt.);

- Usmeputens P2M-04 (1 mit.);

- Anammuzatop cnektpa CK4M-04 (1 mir.);

- Octrnorpad uugposoit MS07104 (1 wT.);

- Mynetumetp uudposoit 34405A (1 wr.);

- Uctounuk nuranus GPD-73303S (1 mrT.);

- 'enepatop 1'3-14 (2 mt.);

- 'eneparop I'4-126 (1 wt.);

- M3meputens P2-60 (2 6moka);

- Usmeputens P5-12 (1 mT.);

- UsmepurensHas auaus P1-27 (1 mrt.);

- BextopHslii ananmuzaTop cursanoB PAM-18 (1 mr.);

- OnoOpHO-MIOBOPOTHOE YCTPOMCTBO (1 1IT.);

- KommniexT cienmanuzupoBanHoi ydeOHOU Mebenu;

- PaGouee mecto npemnoaasaress.

[TporpammMHoe oOecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— PTC Mathcad 15
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13.1.4. MaTepuaIbHO-TeXHHMYECKOE U POrPpaMMHOe oOecriedeHue ISl CAMOCTOSTeIbHOH padoThl
JInst caMOCTOSITENIBHOW pabOThl MCTIOIB3YIOTCS yueOHBbIE ayIUTOPHH (KOMITBIOTEPHBIC KIIacChl),
pacmooKeHHBIC TIO aJpecam:
- 634050, Tomckas obsactp, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayq.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obsactb, r. ToMck, Bepmmnuna ynuna, a. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meberb;

- komnbroTepsl kinacca He Hke IIDBM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMITBIOTEpPBl TOAKIIOYEHBl K ceTH «MHTepHeT» M 00ecrednBaroT JOCTYI B AJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BATEIBHYIO CPEly YHUBEPCHUTETA.

[TepeueHs MpPOrpaMMHOTO 0OECIICUCHHS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCUMIIIMHBI JJIS JIMI ¢ OTPAaHHYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIHU/I0B

OcBoeHHE TUCIUIUIMHBI JUIAMH C OTPAHUYEHHBIMU BO3MOXHOCTSMH 3JI0POBbSI M WHBAJIMAAMU
OCYIIECTBIISICTCS C UCIIOJIb30BAHUEM CPEJICTB O0yUEHHUsT OOIIETO ¥ CIIeUaTbHOTO HA3HAYCHHMSI.

[Tpu 3aHATHSIX C OOyYAalONMIMMKCS € HAPYWIEHUSIMU CJIyXa MPEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOIICH anmaparypbl, MYJIbTUMEIUNUHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
npuema/nepeaadn yuyeOHo mHbopManuu B AOCTYMHBIX (hopMax, MOOMIBHON CHCTEMBI MPENoJaBaHUS
JUISE OOYYaIONUXCS C WHBAIMIHOCTHIO, TOPTATUBHOW WHIYKITMOHHON CHCTEMBI. YUueOHasl ayJuTOpHs, B
KOTOpOM 3aHUMAIOTCS OOydYarollMecs ¢ HapylIeHHeM ciyxa, 00OpyIoBaHAa KOMIBIOTEPHOW TEXHHKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, FJIEKTPOHHOU JIOCKOW, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYYAIOIIMMICS ¢ HAPYIIEHUSIMH 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX M YYEOHBIX ayJUTOPUAX BO3MOXKHOCTH TPOCMOTpPa YAAJICHHBIX OOBEKTOB (HAIpUMED,
TeKCTa Ha JOCKE WIM Cllaiijla Ha SKpaHe) MPU IOMOIIU BHICOYBEIHMYUTENICH 71 KOMGOPTHOTO
MPOCMOTpa.

[Mpu 3aHsATHSAX C OOy4YalOUIMMKCS € HApPYLUIEHHWSIMH OINOPHO-JABUIraTe/]LHOr0 amnmnapara
WCTIONB3YIOTCS aJbTEPHATHBHBIE YCTPOWCTBA BBOJAA HMH(POPMAIMM U JPYTHEe TEXHUUYECKHE CPEICTBA
npuema/nepenaun yueOHoil mHGopManuu B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBbI OOyuUeHHs JUIs
JIIOJIEN ¢ UHBAIMTHOCTEIO.

14. OneHo4yHbIe MATEPHAJIBI H METOAHYECKHE PEKOMEHIALMH M0 OPraHU3AIMU U3YYCHUS
JUCIUININHDBI

14.1. Conepmaﬂue OLHCHOYHBIX MAaTCPHUAJTOB U METOAUYCCKUE PEKOMECH AU
I[J'IH OLCHKH CTCIICHH C(I)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIUJICHHBIX 3a JUCLIUTLTMHOM
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIBI B COCTABE!

14.1.1. TecToBBIC 3aaHUA

K nnanaszony or3ITno3 Tl
CBEPXBBICOKOYACTOTHOTO U3JIy4YEHUs ot 300 MI'n no 300 I'T'y
OTHOCSITCS paJIMOBOJIHBI C JUAMTA30HOM: oT 30 MI'm o 30 I'T'1x

ot 100 MI'y 1o 100 I'T'y
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3epkanbHasi 4aCcTOTa CMECUTENS
MPUEMHHUKA — ITO:

4acToTa, paBHAs Pa3HUIIE YaCTOTHI
reTepOIMHA U YIBOCHHON 4aCTOThI
BXOJIHOT'O CUTHaJIa

qacCToTa, OTCTOAIIAA Ha YABOCHHOC
3HAYCHUE YaCTOTEI r€TCPOaAMHA

Pa3HOCTb MPOMEKYTOUHOM YaCTOTHI
1 4aCTOThI BXOJIHOTO CUTHAJIA

BTOpasi BXOJIHAsI YaCTOTa, JAI0IIast
TaKyIo JK€ Pa3HOCTh C YaCTOTOU
reTePOJIMHA, YTO U paboyas yacToTa

PexxuMbl anannia 4ETHOM U
HEUETHOM MOJI MPUMEHSIOT JJIsI pacuéra:

BOJIHOBOAHBIX JIMHUH nepeaadyun

MMKPOTNOJIOCKOBBIX JIMHUN CBY

cBs3aHHbIX Juanid CBY

KOIUTAHAPHBIX JIMHUI

Atrentoatopsl CBY curnanos
IPUMEHSIOT JUISL:

KOPPEKUMH YaCTOTHOU
XapaKTEPUCTUKU B Y3KOU MOJOCE YACTOT

YCUJICHHUS MOILIHOCTH CUTHAJIOB
CBY

0c1a0JIeHUsI MOIIHOCTH CUTHAJIOB
CBY

n3MeHeHus ¢asbl curaagos CBY

KoaddumuenT crosiueii BOTHBI
OTIpEIeNIACTCS:

OTHOLLIEHUEM MOAYJIEN
KO3 QHUIMEHTOB OTPAKEHHS U TIepeIaun

JUTMHOW JIMHUY TIepeIadn

MAaKCUMAaJIbHOM JTOIIYCTUMOU
MOIIHOCTBIO JINHUY NIEpefadn

Ka4CeCTBOM COIIaCOBAHHA HAIrPYy3KHU
C IMHUEH rnepcaadun

Ha xpyrosoi auarpamme
KOMIUJIEKCHBIX CONPOTUBIICHUI Bonbnepra-
CwmuTa Ha TOPU3OHTAIBHON JTMHUHT
OTMCUCHBI:

YPOBHU HOPMHUPOBAHHOI'O
PCAKTUBHOT'O COIPOTUBJICHUA

YPOBHH HOPMUPOBAHHOTO
AKTHBHOT'O CONPOTUBIICHUS

3HAUYEHUE MOJYJISI KOMIUIEKCHOTO
KoddduUIMeHTa OTpaKEHUST

3HAUEHUE MOJYJISI KOMIUIEKCHOTO
KodduIMeHTa nepeaayu

KoadduimeHT crosiueii BOIHbI
MOJKET IPUHUMAThH 3HAYCHUS:

or-1mol

ot 0 10 ©

or 1 1o «©

or0mo 1
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YnpoueHHbId BUJ
HAMpaBJIEHHOI'O OTBETBUTEIA Ha
OCHOBE CBSI3aHHBIX JIMHUMN
n300pakeH Ha PUCYHKE:

YacToTHas XapaKTepUCTHKA Kn, 15 Ku, 15
kod¢durmenTa nepeaaun ycwurens K
nu300pakeHa Ha PUCYHKE:
-10 12
2 8 FITn 2 8 FITn
1 2
Kn, ab Kn, 15 ?
10 0
20 -10
2 8§ FITn 2 8§ FITn
3 4
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DneMeHT S21 MaTpHILIbI paccessHUs
YETBIPEXIIOIIOCHUKA YCTPOMCTBA
O3HayaeT:

KO3 PHUIHEHT repesadu oT
MIEpBOro MOPTa HA BTOPOU MpH
COIJIACOBAHHOM HArpys3Ke

KOA(Q(PHULIHUEHT OTPAKEHUS OT
BTOPOTO MOPTA IPH COTJIACOBAHUU TIEPBOTO
nopTa

Kod(ppuIMeHT nepeaadn ot
BTOPOTO IOPTa Ha IEPBBIN NIpU
COTJIaCOBAaHHOM Harpyske

KOA(QPHUIHUEHT OTPAKEHUS OT
IIepBOTO IOPTa MIPU COTTTACOBAHNH BTOPOTO
nopTa

MuHHUMaJIbHO BO3MOYKHOE - 0
3Ha4YeHHE K0P PUIIMCHTA IITyMa -1
0
1
KoaddurnmenT Oeryrieit BOTHBI or-1mo1
MOXXET MPUHUMATh 3HAYCHUS: oT 1 10
ot 0 go 1
or-1100

KormaHapHa;[ JIMHUSA Iepeaavdu
H3o6pa>KeHa Ha pUCYHKCE:

o -
\
-

1 2
ATl e [V
H ; H
3 4

Touka komnpeccuu Ha 1 1b
MPUMEHSETCS KaK OJIMH U3 MapaMmeTPOB
TEXHUYECKUX XapaKTEPUCTUK IS
CJIEIYIOIUX THUIIOB YCTPOMCTB:

HarpaBJIEHHbIE OTBETBUTENHU U
(dazoBpaiarenn

Jennteny U arteHroaropst CBY

YCUJIUTEIIA U CMECUTEIIN CUTHAJIOB
CBY

,ZIJ'ISI BCEX MEPCUUCIICHHBIX TUIIOB
YCTPOMCTB

Kakue HenmnHelHbIe 2JIEMEHTHI
Hau0OoJee YacTo UCTIONB3YIOT B
cMmecuresix CBY:

ITOJIYITPOBOAHUKOBBIC TUOABI

bunosnsipable TpaH3UCTOPHI

ITOJICBBIC TPAH3UCTOPEI

BapHUKallbl
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YacToTHast XapaKTEepUCTHKA

menee 25 %

Kn, aB En, b
koa(durmenta nepenaun arreHoaropa K
n300pakeHa Ha pUCYHKE
-10 12
2 8 F.ITn 2
1 2
K]'[, JB E]-[, ;[B
-10
-10
=20 10
3 4
Kakoii pexxuM paboThI yCHITHTEIS A
Ha OCHOBE OUIIOJISIPHBIX TPAH3UCTOPOB B
XapaxkTepu3yeTcs yriom otcedku 180° u C
K03 (HULIMEHTOM IMOJIE3HOTO ACHCTBUS D

DneMeHT S11 MaTpHIIbI paccesHUs
YETHIPEXIIOJIFOCHUKA YCTPOICTBA

KOX(QPHUIHEHT repesadn oT
IIEpBOTO TOpTa HA BTOPOU IpU
COIJIACOBAHHOM HArpyske

KO2(pPUITUEHT OTpaXKeHUs OT
BTOPOTO TIOPTA MPHU COTJIACOBAHHUH ITEPBOTO
nopra

KO3 PHUIMEHT NepeJadu oT
BTOPOTO IOPTa Ha MEPBBINA NpU
COIJIACOBAHHOM Harpyske

K03(h(HULUEHT OTpakeHUs OT
IIEPBOTO MOPTa IIPU COTJIACOBAHUU BTOPOTO
nopra

CornacoeaHa Ha noptane Ne 38752

21



KoakcunanpHasg nuHus nepecaaun x
n300pakeHa Ha pUCYHKE:

1 2
G.: :‘G |‘—'|
T _.‘ w ’._ T 4 W
+ F 3
H H
w
3 4
OuibTp BHICOKHX YacTOTa JUIA TIOJABJIEHUSA CUTHAJIA Ha
WCIIONB3YETCS JJIA : 4acTOTax HUXKE YaCTOTHI Cpe3a

JUIS TIOJIaBJICHUs CUTHAja Ha
4aCTOTAax BBIIIE YACTOTHI CPe3a
JUISL U3BMEHEHMS aMIUIUTY bl
CUTHaja
JUIS TIEPEHOCA CUTHAJIA HA JPYTYIO
4acTOTy

14.1.2. Dx3aMeHallMOHHbIE BOIPOCHI

1. I[TosicHUTH TEPMUH MUKPOBOJIHOBOE yCTPOKHCcTBO. OCOOEHHOCTH pacIpOCTPaHEHUsI CUTHAJIOB

CBEPXBBICOKMX 4acTOT.

2. BonnoBoe conpoTtusienue auHuM rnepenaun CBY.

3. MukpononockoBas JIMHUA nepenadyu. PasHoBugHocty, npuMeHenue B texuuke CBY.

4. KonnanapHas nuHus nepenauu. PasHoBugHoctu, npuMeHnenue B texuuke CBY.

5. Onementsl CBY TpakTa: nepexo/ibl, COEIUMHUTENHN, COTJIACOBAHHBIE HATPY3KH.

6. IIpsimoyrosbHble BOTHOBOBL. KoakcuanbHast muHus nepegaun. OCHOBHbIE XapaKTEPUCTUKU.

7. CHMMETpHUYHBIE 1 HECUMMETPUYHBIE TIOJIOCKOBBIE JINHUU Tiepefadn. PeryispHeie n

HEpPETYJISIPHbIE CTPYKTYPHI MMOJIOCKOBBIX JIMHUHN Nepeayu.

8. Muoronomocauku CBY. Marpuue! [S], matpuusl [Z], matpuist [T].

9. ®uznyeckuii cMmbica S-napamerpoB. CriocoObl u3MepeHus. YacToTHas 3aBUCUMOCTb.

10. Koadpdunment crostueit BoiaHbl. OnpeneneHue, paci€THbIe COOTHOILICHHUS.

11. Hapucyiite BAX uneanusupoBanHoro p-n-nepexona. d®opmyna 3aBUCUMOCTH TOKa 4epes
AUOI

OT MPWJIOKEHHOTO HANPSKEHUSI.

12. YeunuTenpHbIi Kackaa ¢ 00muM SMUTTEpOM. [10SCHUTE IPpUYMHY HHBEPTUPOBAHUS BXOTHOTO

CUTHAJA.

13. [nunnas nuausd. TenerpadHble ypaBHEHUS.

14. JlnarpaMmma KOMIUIEKCHBIX COIPOTHBICHUN U npoBoanMocTel Bonbnepra-Cmurta. [loscHenue

OCHOBHBIX COCTaBJISAIOLIMX Auarpammsl. HazHaueHune quarpammsl.

15. CtpykTypa OUIOISIPHOTO TpaH3UCTOpa. PUCYHOK, MOSCHEHUS IPUHIIMIIA pa0OThl TPAH3UCTOPA.

16. CTpyKkTypa 1MosieBoro TpaH3ucropa. PUCyHOK, MOsSICHEHUsI MPUHIIMIIA paOOThI TPAH3UCTOPA.

17. Csa3annble uHuu nepegaun. Cundasusiii u npotuBodazusiii pexum. Koadduunent cszu.

18. CBs3aHHbBIE TUHUM TNepeladyd. JKBUBAJICHTHAs CX€Ma. YCTPONCTBA Ha OCHOBE CBSI3aHHBIX
JIMHHM.

19. Y3K0nonocHOe 1 IIMPOKONIOIOCHOE corfiacoBanue. OTIMYMs, OCHOBHBIE CIIOCOOBI.

20. upoxononocusie aenutenu MomrHocTH CBY curnamoB. Cxembl Ha OCHOBE BKJITIOUEHUS TPEX
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JIBYX nenuteneil. CXeMbl «TPEeYroJbHUKY» U «3BE3/a».

21. enurenu momHocTh Bunkuncona. OCHOBHBIE XapakTepucTuku. Haznauenue, oTanyus ot
JPYrUX KOHCTPYKLUM JeIUTENeH.

22. JlerexktupoBanue curHaioB CBY. Haznauenue. Cxema gerekropa.

23. HanpaBneHHsle oTBeTBUTENU. KOHCTpYKIIMS, Ha3HaYEHNE, OCHOBHBIE XapAKTEPUCTUKH.
24. JlnarpaMma KOMIUIEKCHBIX conpoTuBiaeHuid Bonbnepra-Cmura. [losicHeHre OCHOBHBIX
COCTaBJISIOLIUX TUArPaAMMBI.

25. Ilpunnun paboThl cMECUTENeH paaruocurHaioB. HazHaueHne, OCHOBHBIC XapaKTEPUCTHKH.
26. IlaccuBHble cMecUTENU cUrHaNOB. Cxema cMecuTeNsl Ha OCHOBE OJIHOro n1uojaa. Cxema
KOJIBIIEBOT'O 0aJIaHCHOTO CMECHUTEIS.

27. Arrentoaropsl curnanoB CBY. Kimaccudukarmst. OCHOBHBIE XapaKTEPUCTUKU.

28. OCHOBHBIE CXEMBbI aTTeHI0ATOPOB. DOpMyJibl pacuéTa arTeHaropoB T-tuna u [1-Tuna.
29. Bxo/iHBIE M BBIXO/IHBIE XaPaKTEPUCTUKH OHUITONIIPHOTO TPAH3UCTOPA B CXEME C OOIIUM
SMUTTEPOM.

30. Yceunurenu CBY curnanos. PexumMbl paboThl yeHITUTEIBHBIX Kackanos (A, B, C, D).

31. ®dunbtpel CBY curnanos. Knaccudukanus. Haznauenue.

32. ITonmocHO-TIPOMYCKAIOIINE U TTOJIOCHO-3arpaKAaonue (GuibTpsl.

33. N3o0pa3ute npuMepsl TOMOJIOTUN (PUIBTPOB BBICOKUX YACTOT U (GUIBTPOB HU3KUX YACTOT.
34. ITpuniun paOOThI MACCUBHBIX YMHOXKUTEIIEH YaCTOTHI.

14.1.3. TeMmbI A0KJIa10B
Jokian ¢ mpe3eHTanuel mpoJ0JDKUTENBHOCTRIO He 0ojiee 5 MUH Ha TeMy JII000H U3 Oyaymux
JIEKUUH.
[Tpumeps! Tem:
1. Cmecurenu CBY. IlpunHnumbl paboTel 1 OCHOBHBIE XapaKTEPUCTUKU
2. Yeunurenu knacca A u kiacca b.
3. MeTo/b! y3KOIIOJIOCHOTO COTJIACOBAHUSI.

14.1.4. TeMbl HHAMBUAYAJIBHBIX 32JAHUI
1. BBIMOMHUTE MOJEIMPOBAHHE TOMOJIOTHHU JEIUTENs] MOIIHOCTH BHIKEHCOHA C YacTOTHBIM
muarnazoHoM ot 0,5 10 4 I'T1. ¢ obecrieueHreM pa3Bs3KH Mex 1y BbIxoaHbIMU TIOpTfMu He Menet 10 ab.
2. BbINOTHUTH MOJEIHUPOBAHHUE TOIMOJOTHH aTTeHioaTopa Ha ocHoBe "II" 3BeHweB. [[namazon
pabounx gactor: ot 0 mo 18 I'Tn, ocnadienue 10 xb, BoHOBOE comportuBieHue 50 Om. ObecrneynTh
BO3BpaTHbIe oTepu He 6osee munyc 20 1b B nuanazone yactot ot 0 1o 18 I'Tw.

14.1.5. TeMbl OIPOCOB HA 3AHATHUIX

OO61ue cBefeHus Mo Kypcy, 001acTi MPUMEHEHHUS 3JI€KTPOMAarHUTHBIX BOJIH Pa3JIM4HOIN YacTOTHI.
Kparkas kinaccudukanus ycTpoicTB U uana3oHOB padouuX 4acToT.

OTnuuus pacnpoCTpapHEHUs CUTHTaJIOB HAa HU3KUX M BBICOKHMX 4acToTaX. BwiBoa TenmerpadHbIx
YPaBHEHHUH.

@u3nyeckuil CMBICT KOMIUIEKCHBIX KOX(p(ULUMEHTOB niepenaud u orpaxkeHus. Crosuue
BosHblLIlonarna KCB u KBB.

OcHoBHbIE pacyETHBIE (POPMYIIBL.

[Tpumenenne matpun 11 Xxapakrepusauuu ycrporcts CBU. Marpuust S, Z, H, T.

Huarpamma Bonbnepra-Cmuta. IlpuMeHeHne matpuil Uis MOAEIUPOBAHUS MHUKPOBOJIHOBBIX
YCTPOMCTB.

MuKponoia0cKoBbIe U KOIUTAaHAPHBIE JIMHUU NIEPeadut, TPOUHE BU/IbI MTOJIOCKOBBIX JTUHUM.

KoakcnanbpHble IMHUYM NIepenadu, KpaTKue cBeneHus no BoaHoBogam. IIpumenenne CAIIP nns
MOJIETIMPOBAHUS JIMHUHN Tiepeadn

Pe3uctuBHble aTTeHI0aTOpPHl Ha OCHOBE T- M II-3BeHBEB. ATTEHIOATOPHI Ha OCHOBE Pin-IHOOB.
OCHOBHBIE XapaKTEpUCTUKHU

[TpuMeHeHre epeKTIouaeMbIX U (PUKCUPOBAHHBIX aTTEHIOATOPOB.

Jenvrenu MOmHOCTH BuiibkeHCOHa, pe3ucTUBHBIE JenuTenn (cxema "TpeyroibHuk" u "3Be3na").

Jenutenu Ha 4 1 Ha 8 BBIXO/IOB.

AHanmM3aTopsl 1enei U CurHajoB, nerekTopsl u natuynku KCBH. Ananu3aropsl criektpa.

Teopus y3KOMOJIOCHOTO U HIMPOKOMNOJIOCHOTO COITIACOBAHMS.
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Hanpasnennsie 0TBETBUTENU U QUIBTPHI HA OCHOBE CBA3AHHBIX JIMHUH
Cmecnrenu curtanoB. OCHOBHBIE CXEMBI U MX IIPUMEHEHHUE. Y JBOUTEIN U YTPOUTEIH 4aCTOT HA
OCOHBE€ IIOJYyIIPOBOAHUKOBBIX THOOB.

14.1.6. TeMbI JOMAIHUX 3aJaHUHI
JlomaniHue 3aaHusi B COOTBETCTBUU C 3aJladyaMU, BBIMOJTHAEMBIMU HAa MPAKTUYECKHUX 3aHATHSIX.
3aB€pLHeHI/Ie paC‘IéTHLIX 3a;[aH1/11?1, BBIITOJIHACMBIX Ha HpaKTI/IKC, a TaKKE SaBepH_IeHI/Ie MOI[GJII/IpOBaHI/ISI B
CAIIP.

14.1.7. TeMbl KOHTPOJIBLHBIX PadoOT
KoHTtponbHble paboThl A NPOBEPKH YCBOEHMsI Marepuana. IIpoBoisTcss mo 3aBepLICHHUIO
OCHOBHBIX paznenoB. [lepuoguuHocTh: mociie 3-4 JIEKIMOHHBIX 3aHATHHA. 3aJaHus Ha OCHOBE
JEKIIMOHHOI'0 MaTepHaa.

14.1.8. TemsI pedpepaToB
1. Tennenuuu pa3Butus ceepxinpokononocHelx CBY ycTpoiicts
2. IlepcrieKTUBHbIE HAIIPABJIEHUS UCIIOJIb30BaHUSI MUKPOBOIHOBBIX BOJIH

14.1.9. Tembl pacueTHBIX padoT
1. Pacuyér 5KkBHBaJEHTHOH CcXeMbl (HIBTPAa BBICOKMX 4YacToT C mojocod cpesa 8 ITm.
HepasHnomepnocTs B nosioce 4actoT ot 8 g0 12 I'Ty He 6onee 2 nb. 3aryxanue Ha yactorax ot 0 70 6
I'Ty He menee 20 nb.
2. Pacuér cxembl aTTeHI0aTOpa HAa OCHOBE KacKaJaHOTO BKItOUeHUs 3X 3BeHbeB "T". OcnabiieHue
30 nb. BorHoBoe conmpoTuBiieHHE Ha BXOE U Ha Beixoae 50 Om.

14.1.10. Tembl 1a00paTOPHBIX padoT
HccnenoBanne XapaKTepUCTHK MHKPO MOJOCKOBOTO  TpPeXACHHOEIbHOIO HAMpaBIEHHOTO
OTBCTBUTCIIA
CpeICTBAMU YUCICHHOTO MojierpoBanus B cpeae CAIIP
OrmpeziesieHe OCHOBHBIX TapamMeTpoB akTUBHOro »sieMeHta CBY 1o 0AHOYaCTOTHBIM W
JIBYX4aCTOTHBIM
HEeJIMHEHUHBIM XapaKTCPUCTHKAM €0 MOJCIIN.

14.2. TpeGoBaHus K OLEHOYHBIM MATEPUAJIAM JIJIA JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJIWI0B
Jns 5y ¢ OorpaHUYEHHBIMM BO3MOXKHOCTSIMM  37I0POBbSI U HHBAJIUJOB IPEIYCMOTPEHBI
AOIOJIHHUTECIBHBIC OIICHOYHBIC MaTCpHaJIbl, ICPCUYCHDb KOTOPLIX YKAa3aH B Ta6J'II/IH€ 14.
Tabnuma 14 — JlonmonHuTtenpHbIe MaTepUaibl OICHUBAHUS AJIS JIUIl C OTPAHHYEHHBIMH BO3MOXXHOCTSMU
3J0POBbA U MHBAJINJI0B

Kareropun Bu bl 1ONOTHUTENBHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISI U OLIEHKH
o0yyaromuxcs MaTEpUaJIOB pe3yibTaToB 00yUeHUs

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapyuieHusIMH
ciyxa

[TpenMytiecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpenmyriecTBeHHO ycTHas MpoBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaTIbHO)
C HapymeHusIMHU Pemenne quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHbIE | [IpeumyiecTBEeHHO TUCTAHIIMOHHBIMU
JBUTATEIILHOTO CaMOCTOSITeNIbHbIE pabOTHI, BOIIPOCHI K METOJIaMu

anmapara 3auery

C orpanunueHussMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSTENIbHbBIE [IpenmyiiecTBEHHO IpOBEPKA
o01ieMe TMIUHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMHU UCXOMS U3 COCTOSHUS
MIOKa3aHUsAM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocsi HA MOMEHT NPOBEPKHU
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14.3. MeToauveckue peKOMEHIALMHU 10 OLEHOYHBIM MATepPHaJIaM VISl JIUI ¢ OTPAHUY eHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Jis Ui ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSMHU 3[I0POBbSI M HWHBAJIUIOB IPEIyCMaTPUBACTCS
nocTymHas popMa peaoCcTaBIeHHs 3aJaHIH OIIEHOYHBIX CPENICTB, & MMEHHO:

- B IIEYaTHOH opme;

— B IICYaTHOH (JOpME C YBEITMUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHSI ACCHCTEHTOM 3a/IaHUs BCIYX;

- NPeI0CTaBIICHUE 3aJaHHS C HCIIOJIb30BAaHHEM CYPIOTIEPEBO/IA.

JlumaM ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbSl M MHBAJIHUIaM yBEIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux o0OydarommMxcsi NpeaycMaTpHBaeTCs
nocTymHas popMa mpeocTaBiIeHHsI OTBETOB HA 3a]aHUsI, 2 UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- Ipe/ICTaBICHNUE OTBETOB YCTHO.

[Iporienypa oOlLleHUBaHHS pPE3YJIbTATOB OOYYCHHUsS JIMII C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3I0POBbSI U MHBAJIMJIOB 0 JAMCUUIUIMHE MPEIyCMaTPUBAET NpEAOCTaBlieHHe MH(OpMaiu B ¢Gopmax,
aIalTHPOBAHHBIX K OTPaHUYCHHSIM UX 3I0POBbSI U BOCIIPHUSTUS HHPOPMAIIUH:

JL1s1 ML ¢ HAPYLIEeHUSIMHM 3PeHHUs:

- B (hopMeE AIIEKTPOHHOTO JOKYMEHTA,;

- B IICUaTHOHN JOpME YBETUUCHHBIM MIPH(PTOM.

JIJ1s1 1M1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

JI1s1 JIM1 ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1I€YaTHOH opme.

[Ipy HEOOXOOUMOCTH Ui JIMI] C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI M HMHBAJIHJIOB
IpoIielypa OICHUBAHUS PE3YJIbTATOB O0YYCHHUST MOXKET IMTPOBOJIUTHCS B HECKOJIBKO JTAIOB.
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