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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 1 oT« 2 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

noueHt kad. [Ipd B. M. Caron

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ©J10 N. I1. Yepkamumua
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

JlonieHT Kadeapbl TEXHOJIOTHH dJIeK-
TpoHHOTO 00yueHus (TD0) 1O. B. Mopo3zoBa

[Ipodeccop xadeapb TPOMBIIILIIECH-
Hoit snekTponuku (I1p2) H. C. Jlerocraes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMUpOBaHUE 3HAHWA, YMEHUN M HABBIKOB 10 TEOPETUUECKOMY H3YUCHHIO U MPAKTUICCKOMY
MIPUMEHEHHUIO CXEM aHAJIOTOBOM AJIEKTPOHHUKH.

1.2. 3agaun IMCHMIIINHBI
—  3HAKOMCTBO C OCHOBHBIMU HaNpPaBIICHUSIMU COBPEMEHHOW aHAJIOTOBOM 3JIEKTPOHUKY;
—  H3y4YeHHE TEOPETUUYECKHUX MPUHIIUIIOB PAOOTHI YCTPONCTB aHATIOTOBOM AJICKTPOHUKH;
— (hopMupOBaHKE 3HAHUH IO METOJAM aHaJIHN3a IEKTPUUECKUX IIeTei aHaTOTOBBIX CXeM yCHJIe-
HUS U UX PacyeTy;
— co3/laHue OaHKa CXeMOTEXHUYECKUX PEIIeHUH MO Pa3IMYHbIM TEMaM JUCIUTUIHHEIL.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «AnanoroBas snextponuka» (b1.B.O/1.5) ornocutcs k Onoky 1 (BapuaruBHas
4acTh).

[TpenmecTByOUMMHI TUCHUIUIMHAMU, (GOPMUPYIOUIMMH Ha4yaJlbHbIE 3HAHUS, ABIsAIOTCA: MaTtema-
TUKa, TeopeTnuecknue OCHOBBI ANEKTPOTEXHUKH, Dr3nKa.

[Tocnenyromumu nucuuIUIMHaMU ABJsiFOTCS: OCHOBBI MpeoOpa3oBaTesibHON TexHUKH, [IpakTuka
10 TIOJTYYEHHUIO Mpo(ecCHOHaIbHBIX YMEHUH U OmbITa MPO(eCCHOHANBHON AesaTenbHOCTH, CXeMOTeXHU -
Ka, DIIEKTPOHHBIE POMBIIIIIEHHBIE YCTPOUCTBA, DHEPreTUYECKast JIEKTPOHMKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-3 crnocoOHOCTBIO pelIaTh 3aJlaud aHaliu3a U pacdeTa XapaKTePUCTHK SJIEKTPHUECKUX
LeTeH;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAHHO BHIOMpATh W PEaTM30BBIBATh HA MpakTHKE P dek-
TUBHYIO METOJUKY HKCIIEPHUMEHTAIILHOTO MCCIIEIOBAHUS MMapaMETPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB M YCTAHOBOK AJIEKTPOHUKH M HAHODJIEKTPOHUKU PA3IMYHOr0 (PYHKIIMOHAILHOTO HA3HAYECHNUS;

— ITIK-5 roToBHOCTBIO BBINIOJHATH PACUeT U MPOEKTUPOBAHUE JIEKTPOHHBIX MPUOOPOB, CXEM H
YCTPOUCTB pa3iIMYHOTO (PYHKIIMOHATHFHOTO HA3HAYEHUS] B COOTBETCTBUH C TEXHUYECKUM 33JaHHEM C UC-
MOJIb30BAaHUEM CPECTB aBTOMATH3AIUHU POCKTUPOBAHUS;

B pesynbpTare u3ydeHus: IUCIHUILIMHBI 00YJalOMIUNACS TOJIKEH:

— 3HATh - COCOOBI PellIeHUs 3a]au aHallM3a U pacyeTa XapaKTePUCTHK AIEKTPUUECKHUX Lenei; -
HaBBIKM apTyMEHTHPOBAHHO BBIOMPATh M PEai30BBIBATh HA MPAKTHKE () (HEKTUBHYIO METOAUKY SKCIEPH -
MEHTAJILHOTO HUCCIICZIOBAHUSI MAapaMETPOB M XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPONCTB M YCTAaHOBOK
SJICKTPOHUKH W HAHOJJICKTPOHHUKHU PA3JIUIHOTO q)yHKLII/IOHaJIBHOI‘O Ha3Ha4YCHUA, - CHOCO6BI BBITIOJTHATH
pacueT U MPOEKTUPOBAHUE SJIEKTPOHHBIX MPUOOPOB, CXEM M YCTPOMCTB Pa3IUYHOTO (hYHKIIMOHAIHHOTO
Ha3HAUCHHA B COOTBCTCTBHU C TCXHUYCCKHUM 3aJaHUCM C HUCIOJbB30BAHUCM CPCIACTB aBTOMATHU3aAllUU
MPOEKTUPOBAHUS.

— yYMeTh - peuarh 3aJayd aHajiu3a M pacyeTa XapaKTePUCTHUK 3JIEKTPUUECKUX IIeTei; — apry-
MEHTHPOBAaHHO BHIOMPATh M PEaTM30BbIBATh Ha MPaKTHKE () (HEKTUBHYIO METOAMKY KCIIEPHUMEHTAIBHOTO
MCCJIEIOBAHUS MapaMeTPOB U XapaKTEPUCTHK MPHUOOPOB, CXEM, YCTPOICTB M YCTAHOBOK SJIEKTPOHUKHU U
HAHOJ3JICKTPOHUKU Pa3JIUIHOTI'O q)YHKIII/IOHaJIBHOFO Ha3HAUCHUA, — BBIIIOJHATE PACUCT U NPOCKTUPOBAHUC
AIIEKTPOHHBIX MPUOOPOB, CXEM M YCTPOUCTB Pa3TUYHOTO (YYHKIIMOHAJIHLHOTO Ha3HAYEHUS B COOTBETCTBUU
C TCXHUYCCKUM 3aaHUEM C UCITIOJIBb30BAHUEM CPCACTB aBTOMATU3AIUN ITPOCKTUPOBAHUA.

—  BJIAJeTh - CIOCOOHOCTBIO pelllaTh 3aJaud aHAIHM3a U pacyeTa XapaKTePUCTHK AIIEKTPUIECKUX
1enei; — CnocoOHOCThIO aPTyMEHTHPOBAHHO BBIOMPATh M PEAIN30BBIBATh HA MPAKTUKE IPPEKTUBHYIO
METOAMKY OSKCIIEPUMEHTAILHOTO HCCIIEOBAaHUS IapaMeTpOB U XapaKTEPUCTHK MPHOOPOB, CXEM,
yCTpOfICTB 1 YCTAHOBOK 3JICKTPOHUKH W HAHOJJICKTPOHUKHU PA3JIMIHOI'O Q)YHKHI/IOHaJH)HOFO Ha3HA4YCHU,
— TOTOBHOCTBIO BBITIONHSATEH pacdyeT M MPOEKTHUPOBAHHUE NEKTPOHHBIX MPUOOPOB, CXEM U YCTPOUCTB pas-
JIUYHOTO (bYHKIII/IOHaJ'IBHOFO Ha3HA4YCHUA B COOTBCTCTBHH C TCXHHUYCCKHM 3aJaHUEM C UCIIOJIb30BaHHUECM
CPENICTB aBTOMATU3allUU TPOESKTUPOBAHUS.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

6 cemectp

KonrakTHas pabota (Bcero) 14 14
CamocrosiTenpHast paboTa o1 PyKOBOJICTBOM 12 12
npenoaasarens (CPII)
KonTpomas camocTosrensHoit pabotsl (KCP) 2 2
CamocTosiTenbHas paboTa (Bcero) 121 121
[ToaroroBka K KOHTPOJIBHBIM paboTaM 8 8
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCOB) 113 113
TEOPETUYECKOI YacTu Kypca
Bcero (0e3 ax3amena) 135 135
[ToaroroBka u cava sK3amMeHa 9 9
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0

5. Conep:xanne TUCUMILIIHHBI

5.1. Pa3nenpl AUCHUIJIMHBI U BUJABI 3aHATHHI
Paznensl AMCUMIIITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCHUIUINHBI U BUABI 3aHATHI

_ 0]
= 8 8 2§
i 3 S g 2 £
3 " saN ] ]
Ha3Banus pa3nenoB IUCHUTIIIUHBL E & = o g 2 =
© = z S o 2 3
Q [5 o o O
=2 Slis
6 cemecTp
1 Yeunurenu Ha OUTIONSIPHOM TPAH3UCTOPE 4 2 40 44 OIIK-3, T1K-2,
[1K-5
2 YcuIuTeNnu Ha TOJIEBOM TPAH3UCTOPE 2 20 22 OIIK-3, T11K-2,
[IK-5
3 OnepallMOHHBIE YCUIIUTEIIN 4 20 24 OIIK-3, T11K-2,
[K-5
4 Crabunu3aTopbl HAIPSHKEHUS U TOKa 2 20 22 OIIK-3, I1K-2,
IK-5
5 T'eHepaTopbl rapMOHUYECKUX CUTHAJTIOB 0 10 10 OIIK-3, T1K-2,
[K-5
6 N3buparenbHbie yCUITUTENN 0 11 11 OIIK-3, T1K-2,
[1K-5
Hroro 3a cemectp 12 2 121 135
Hroro 12 2 121 135
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5.2. Conep:xanue pa3aejioB TUCHHUILNINHBI (CAMOCTOSAITE/IbHAsI pa00Ta M0/ PYKOBOACTBOM

npenoaaBaTeJis)

ConepxaHue pa3aenoB TUCIMIUIMH (CaMOCTOsATeNbHast paboTa 1o pyKOBOJICTBOM MPETOAaBaTeIs )

MIpUBEICHO B TabwmIe 5.2.

Tabmuma 5.2 — ComepkaHue pasaesioB IUCIUIUIMH (CaMOCTOATeNbHAs paboTa 1Mo PyKOBOJCTBOM IPETO-

JlaBareis)
A v s
= g4 =
3] ==
CopneprkaHue pas3ienoB JUCLUILINHEI S ° E
O
Ha3Banwus pa3aenos (camocTosTenpHas paboTa Mo PYKOBOJICTBOM z 7 &5
IIPEToiaBaTes) % 2 5
a o g
- e "
6 cemecTp
1 Yemnurenu Ha VYcnoBHoe rpadudeckoe 0ToOpakeHHe OUIONIIPHOTO 4 OIIK-3,
OUTIONISIPHOM Tpan3zucropa. [loakntoyeHue nmocToSHHBIX UCTOYHH - I1K-2, I1K-
TPaH3UCTOPE KOB BO BXOJHOM U BBIXOIHOM IIETIH TPAH3UCTOPA C 00- 5
[TUM SMUTTEPOM. Y CHITUTEITh HU3KOH YacTOTHI C 00-
M smutTepoM. CocraBnenue 3akoHoB Kupxroga
JUUISl BXOJTHOM Y BBIXOJTHOM MO TOCTOSTHHOMY TOKY. I1o-
CTPOEHHE HATPY30YHOU MPSIMOM 1O TOCTOSIHHOMY U
NepeMEHHOMY TOKaM. BbIOOp TOUKM MOKOSI 111 PEXKH-
MoB ycuiienus A,B, AB. 3agaua cunTe3a u ananusa.
OneHka KayecTBa yCUJICHHs CUTHAJIA.
Hroro 4
2 Yeunurenu Ha noneBoM | Knmaccudukarus mosneBsix TpaH3UCTOpoB. Busl no- OIIK-3,
TPaH3UCTOPE JIEBBIX TpaH3UCTOpOB. Buael BAX noneBsix TpaH3u- [K-2, TIK-
cTopoB. [lonkmoueHne NOCTOSTHHBIX HCTOYHUKOB BO 5
BXOJTHOM M BBIXOJHOM LIETIM YCUJIUTENICH ¢ OOIIUM HC-
TokoM. Cxembl YHY ¢ 00IIMM UCTOKOM TSI pa3iny-
HBIX BUJIOB ITOJIEBBIX TPaH3UCTOPOB. MeToanka pacue-
Ta.
Hroro
3 OnepauyoHHbIE XapaKTepUCTUKU UICAIBHOTO U PEAIBHOTO OIEPALIM- OIIK-3,
YCUJIUTENHN onHoro ycunutens (OY). bazoBbie cxembl ycuineHus I1K-2, I1K-
Ha OV (uHBepTHpYIOLIast, HeMHBEPTUPYIOoIIas, A} de- 5
pennmansHas). [Topsimok BeIOOpa BETUYUHBI COITPO-
THBJICHUS] HABECHBIX pe3UCTOpoB. Pacuer koadduim-
eHTa ycuiienus ycwutens Ha OY. Meronuka onpene-
JIEHUS BXOJHOTO Y BBIXOAHOT'O COIIPOTHBIIEHHUS pa3-
JINYHBIX cXeM ycuJieHus Ha OY.
Hroro
4 Crabunu3zaTopsl N eanbHbIi ICTOYHUK HAIIPSKEHUS U TOKA U UX Xa- OIIK-3,
HaIPSKEHUS U TOKA pakrepuctuku. CTabmin3aTop HanpsKEHUs U TOKa. [K-2, TIK-
[TapameTpuueckuii crabunuzarop HanpsoxeHus. Cta- 5
OUIM3aTOp HANPSKEHUS HA OUIIOJIIPHOM TPAaH3UCTO-
pe. VicTouHMK TOKa Ha OUITOJIIPHOM U TTO0JIEBOM TpaH-
3uctope. Meroauka pacuera. TOKOBOE 3epKaio.
Hroro 2
Hroro 3a cemectp 12
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HanMeHOBaHME TUCIUATUIHH U3ydyeHne 00eCIeUnBAIONINX U 00ECIEUNBAEMBIX AUCIUIIINH
1 2 3 4 5 6
[IpenmecTByromye JUCUUILIAHBI
1 Maremartuka + + + + + +
2 TeopeTnueckre OCHOBBI IEKTPOTEX- N N N N N N
HHUKH
3 dusuka + + + + + +

[Tocnenyromiye TUCHUTIITUHBI

1 OcHoBBI TpeoOpa3oBaTeIHLHON TEXHU-
KH

- - - - - +

2 [IpakTuka no noxy4eHuto npodeccuo-
HAJIbHBIX YMEHUH M OTBITa PO eccHo- + + + + + +
HaJIBHOM I€ATEIbHOCTU

3 CxeMOTexXHHKa + + + +
4 BHeISTpOHHLIe MIPOMBIIIICHHBIE N N N N N N
YCTpOWCTBA

5 DHepreTuyeckas 31€KTPOHHUKA + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

TUH
§ Bunwl 3ansatuit
=
= [t}
& = 9 8 @DopMBI KOHTPOJIS
2 2 @ = P P
= @, o =
S O
OIIK-3 + + + KonTponbhas paboTa, Jk3aMeH,
Tect
I1K-2 + + + KonrtponpsHas pabora, Jk3ameH,
Tect
IK-5 + + + KonTponsnas pabora, k3amMeH,
Tect

6. UnTepakTBHBbIE MeTOABI M GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. KoHTposib camocToATeIbHON padoThI
Buibl KOHTpOJI caMOCTOSATENBHOM pabOTHI ITpUBEIEHBI B Tabnuie 8.1.
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Tabmuia 8.1 — Bubl KOHTPOJISI CaMOCTOSITENBHOM padoThI

Ne Buj koHTpoOIst caMocTOsTENbHOM paboThl Tpynoemio | GopMHpyeubie
CTh (4ac.) | KOMIETEHIIUN
6 cemecTp
1 |KonrtponbHas pabora 2 OIIK-3, [IK-2,
[K-5
Hroro 2

9. CamocrosiTesqibHasi padoTa
Bunsr camocTosiTenpbHOM pabOTHI, TPYAOEMKOCTh U (DOpMUpPYEMbIE KOMITETCHIIUN MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 — Bugbel caMoCTOSTEIbHOM paboThI, TPYIOEMKOCTh B (DOPMUPYEMbIE KOMIIETCHIHH

3 3 g
Q =a=t
o S O =
Buner camocTosTensHON & > ©
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
paboTsl 2 s 2
=X g =
2 o 2
= S
6 cemecTp
1 Yeunurenn Ha CamocTosTenbHOE U3yye- 32 |OIIK-3, |KoutponbHas pabora,
OUTOJIIPHOM TPAH3HUCTOPE | HUE TEM (BOIIPOCOB) TEOpe- [K-2, TecT, Ox3amen
TUYECKOM 4acTH Kypca [IK-5
[ToaroroBka K KOHTPOJIb- 8
HBIM paboTam
Hroro 40
2 Yeunurenu Ha nojaeBoM | CaMOCTOATENbHOE U3y4e- 20 |OIIK-3, |Tect, Ok3amen
TPaH3HUCTOPE HUE TeM (BOIPOCOB) Teope- [IK-2,
TUYECKOHN 4acTU Kypca IIK-5
Hroro 20
3 OnepannoHHbIE CamocTosiTenbHOE H3yue- 20 |OIIK-3, |Tect, Ox3ameH
YCUJTUTENHN HHE TeM (BOIIPOCOB) TEOpe- I1K-2,
TUYECKOHM 4acTU Kypca IIK-5
Hroro 20
4 Ctabunmu3aTopsl CamocrosiTenbHOE U3yUe- 20 |OIIK-3, |Tect, Ox3ameH
HaNpsDKEHUS M TOKa HHUE TeM (BOMPOCOB) Teope- I1K-2,
TUYECKOHN 4acTh Kypca IIK-5
Hroro 20
5 T'eneparopsl CamocrosiTenbHOE U3yde- 10 |OIIK-3, |Tect, Ox3ameH
rapMOHMUYECKHX CUTHAJIOB | HUE TeM (BOIIPOCOB) TEOpE- [1K-2,
TUYECKOM YacTH Kypca IIK-5
Hroro 10
6 N3buparenbHbIe CamocTtosiTenbHOE U3yye- 11 |OIIK-3, |Tect, Dx3amen
YCUJIMTENIN HUe TeM (BOIPOCOB) Teope- [IK-2,
TUYECKOHN 4acTU Kypca I1K-5
Hroro 11
BrinosiHeHNE KOHTPOJIBHOM 2 |OIIK-3, |KonutpoasHas pabora
paboThI ITK-2,
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ITK-5
Hroro 3a cemectp 121
IToarotoBka u caaya sK3a- 9 DK3aMeH
MEHa
Hroro 130

10. KonTpoab caMocTOATEIbHOMH PadoThl (KypCcOBOi NPOEKT / KypcoBasi padora)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE 00ecieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. IIMapanos A.B. AHanoroBas cXeMOTEXHHKaA [DIEKTPOHHBIN pecypc] [DNeKTpoHHBIN pecypc]:
Yue6Hoe nocodue. — Tomck ToMCKH MEKBY30BCKHI IIEHTP AUCTAHITMOHHOTO 0OpazoBanus, 2005. — 193
c. Mloctyn w3 nuuHOoro kabuHeTra cryieHTa.- (mara oOpamenus 02.08.2018). - Pexxum pnocryma:
https://study.tusur.ru/study/library/ (nata o6pamenus: 08.08.2018).

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. DneMeHTHI aHAJIOTOBOM CXEMOTEXHHUKHU [DIeKTpOoHHBINH pecypc]: YueOHoe mocodue / Hlapsi-
ruHa JI. W.[DnekTponnsit pecypc] — 2015. 75 c.Jloctyn U3 nMYHOTO KaOMHETa CTy/AEHTa.- (1ata o0-
pamenus 02.08.2018) - Pexum nmocrtyma: https://study.tusur.ru/study/library/ (mara oOpamieHus:
08.08.2018).

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs
1. IHapanoB A.B., TanoBumkuii FO.H. AnanoroBas cxeMOoTexXHUKa [DJIEKTPOHHBIN pecypc]
[OnextpoHHBIi pecype]: YuebHoe MeToauyeckoe nocooue. — Tomck Tomckuil MeXBY30BCKUI LIEHTP U -
craHuuoHHOTO oOOpaszoBanusa, 2003. — 60 c. (mara oOpamenust 02.08.2018). - Pexum moctyma:
https://study.tusur.ru/study/library/ (nata obpamenus: 08.08.2018).
2. IHapamoB A.B. AHanoroBas cxeMOTeXHHUKaA : MeKTpoHHBIN Kypc / A. B. lllapanos. — Tomck
TYCYP, ®J10, 2018. HocTyn U3 TMYHOTO KaOMHETa CTyAEHTA.

12.3.2. Y4yeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUalIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJIaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jliist I ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. IlpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. IIpod. 6a3sl nanHBIX - https://lib.tusur.ru/ru/resursy/bazy-dannyh
2. Tlpod. 6a3za nanHbIX - http://protect.gost.ru/
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. Marepua/jibHO-TeXHUYECKOE U MPOrPaMMHOe olecrieyeHre JHCIUIITTHHBI

Kabuner 111 caMoCTOATENbHOM paboThl CTYICHTOB

ydeOHast ayIuTOpus JJIsl IPOBENCHHS 3aHITHI J1a00paTOPHOTO THIIA, TIOMEIIEHHE JUTS TIPOBEIACHUS
IPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMI, TOMEIICHUE ISl POBEJCHUS TEKYIIET0 KOHTPOJIS U PO -
MEXYTOUHOU aTTECTAINH, IIOMEIICHHE JJIsi CAMOCTOSTEIILHON paOboThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Kommyratop MicroTeak;

- Komnbrorep PENTIUM D 945 (3 wit.);

- Komnbrorep GELERON D 331 (2 mT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHOe obecrieueHue:

- 7-zip

— ASIMEC (¢ BO3MOXHOCTBIO YAAJIEHHOTO AOCTYTIA)

— Google Chrome (¢ BO3MOXHOCTBIO YIaJIEHHOTO JJOCTYTIA)

— Kaspersky Endpoint Security 10 qyis Windows

— MS Office Bepcuii 2010 (¢ BO3MOXKXHOCTBIO YIaJICHHOTO JOCTYTIA)

— Microsoft Windows (¢ BO3MOXXHOCTBIO YIAJICHHOTO JTIOCTYTIA)

— OpenOftice

13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuina, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOernb;

- koMnbroTepsl kKiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VIS JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OCBOGHI/IG JUCHUIIJIMHBI JITUIIAaMHU C OI‘paHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHAU BI[OpOBLSI U HMHBaAJIUIaMHU
OCYIIECTBIIIETCS C HCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIIeIMATIbHOTO Ha3HAUCHUSI.
[Tpu 3aHATHIX ¢ OOYUAIONIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHKE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUECKUX CPEACTB MpUeMa/epeaa-
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4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTHXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaud yaeOHOM MHGPOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a1aHUA

1. Pabouas 30Ha oObryHOrO nuona... 0-0,6 0,6-0,8 > 0,8 0-0,3

2.bunonspHelii TpaH3UCTOp ynpasisercs... Tokom 6a3el TokoM komtekropa Hampspkenuem Koi-
nektopa HampsiokeHneM 6a3a-KojaekTop

3. IloneBoit Tpan3uctop ympaisercs.. Tokom 3atBopa Tokom croka Hampsixenuem 3aTBopa
Hampsixennem cToka

4. Tok Gaza-amutrepa 10 MA. Cratnyeckuil koapunmenTt ycunaenus no toky 20. OnpeaenuTtsb
ToK Kosuiekropa. 0,5 200 2 30

5. PabGouast Touka OUIOJSPHOTO TPAH3UCTOPA HAXOAUTCSA B TOUYKE OTCEUKH HArpy304HOM MpsIMOM
MOCTOSIHHOTO TOKA. B 3TOM TOUKe TpaH3ucTop... Haceimen OTKpBIT 3aKphIT BKII0OYEH HHBEPCHO

6. YcioBue HachIIEHUs OUTOJISIPHOTO TpaH3ucTopa. Tok 6a3bl peaibHbIi.. OoJbIIe TOKa 0a3bl rpa-
HUYHOT'O MEHbIIIE TOKa 0a3bl FPAHUYHOTO PABEH TOKY 0a3bl FPAaHUYHOIO

7. Koapduuuer ycuiieHus: Mo HANpsDKEHUIO JUIS YCUIMTENs HU3Kod yactoTel .. K=UBx/ UBbIX
K=Ussix/ (Usx + UBbix) K=(UBbix + Usx )/ UBx K=UBbI1X/ UBX

8. Kooddummer ycunenus mo TOKy i YCHWIHTENS HU3KOM dYacTOThl.. K=IBbIX/(IBX+IBBIX)
K=(IBbix + IBx) /IBXx K=IBBIX/IBX K=IBX/IBBIX

9. YcnoBue BbIOOpa OUIIONIIPHOTO TPAH3UCTOPA IO KOJUIEKTOPHOMY HampspkeHHto.. Ukd pad Makc
> Uk non Uks pabd makc < 0,9 Uks gon Ukd pad makc < 0,8 Uks gom

10. YcioBue BbIOOpa OUIONISIPHOTO TPAH3UCTOPA MO KOJUIEKTOPHOMY TOKY .. k3 pad makc > Ik»
nom [x3 pab makc < 0,95 Ixs nom Ix» pad make < 0,9 Ik> gom Ik3 pad makc< 0,8 k> mom

11. I'ne, B pexume ycuneHus kjacca A, HAXOAUTCA TOYKA IOKOS HA HAarpy304HOW MPsSMOM MOCTO-
SIHHOTO TOKa ? B CEpe/IMHE B TOUKE HACBIIIEHUS B TOUKE OTCEYKU UYTh BBIILIE TOUKH OTCEUKU

12. I'ne, B pesxnMe ycuiieHus Kiacca B, HaxoauTes ToUka MOKOsI Ha Harpy304HOM MPsAMOM IOCTO-
SIHHOTO TOKa? B CEpeJMHE B TOUKE HACHIIIEHUS B TOUKE OTCEUKH YYTh BBIIIE TOUYKU OTCEUKU

13. I'ne, B pexxumMe ycuiieHus kinacca AB, HaxoanuTcsl ToUKa IOKOS HAa HArPy304HOM MPsAMOM OCTO-
SIHHOTO TOKa? B CEpeMHE B TOUKE HACBHIIIEHUS B TOUKE OTCEUKH YYTh BBIIIE TOUKU OTCEUKU

14. KoapurmeHt ycunenus rno HanpsLKeHUIO MHBepTupyrolero ycuutens Ha OY ( R2 — conpo-
THUBJIeHHE 00paTHOM cBs3n).. .. K=1 - R2/R1 K=1 + R2/R1 K= - R2/R1 K= - R1/R2

15. KoapduuueHT ycuneHus: no HanpsHKeHHI0 HenHBepTupymomero ycwiutens Ha OY(R2 — co-
npoTtuBiieHne oopatHoit cBs3n).... K= - R2/R1 K=1+ R2/R1 K=1 - R2/R1 K= - R1/R2

16. KauecTBO ycusIeHHsI CUTHAJIa Ha BBIXOJIE YCHIIMTENS HU3KOHM 4acToThl onieHnBaetcs mno.. Ku Ki
K.IL.A. KO3 PUIHEHTY rapMOHUK

17. TpaauUuMOHHBIN AMaNa30H YCWJICHMs] CUTHAJA Ui YCUIUTENsl HU3KoM yacTothl.. 50 I'm — 50
K40 I'm —40 kI'm 30 I'p — 30 kI 20 T'm — 20 xI'1x

18. YpaBHEeHHE CBA3M TOKA KOJJIEKTOPA M TOKa 0a3bl [yl YCHIIMTEILHOTO PeKUMa B CXeMe yCuile-
Huu ¢ 00.. 169=IxeP Ika=106e/P Ixr= 163(f+a) Ixr=16e

19. Usx =1 B —HanpsbkeHHe Ha BXOJIe ONepallMOHHOTO ycuiuTelns 6e3 oOpaTHoi cBs3u. Enut =12
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B - nanpsbxenue nuranus OY. Ku=10 000 - koapdunment ycunenus no Hanpspkenuto OY 6e3 oOpatHoi
cBs3u. Onpenenuts HanpsbkeHue Ha Beixozne OY.. 10 000 12 1000 0,00012

20. PexxuM kitacca B MoxkeT peann3oBaTh cXxeMa yCUIIUTENA Ha .. 1 TpaH3UCTOpe 2 TpaH3ucTOopax 3
TpaH3UCTOpax

14.1.2. Dx3aMeHALMOHHBbIE TECTHI

1. [IBa ycunurens Hu3koi yactotel(YHY) coennHeHsl mocienoBareabHO Yepe3 KOHIeHcaTop. YKa-
3aTh THII CBSI3U MEXKY YCUIIUTEIISIMU.

2. insa YHY u3BecTHa MOIHOCTh MOTEPh B Harpy3ke PH u cymmapHas momHocts Po, morpebise-
Masi OT UCTOUHMKA nuTaHus En. Hanucate Beipaxenue uist K.I1.J. YCHIIUTEISL.

3.Kaxkoit rimyOunsl OOC Hazo BBECTH B YCHIIMTENb, YTOObI YMEHBIIUTh HECTAOMIBHOCTH 110 1%,
€CJIM TeMIlepaTypHas HeCTaOMIbHOCTh M TEXHOJIOrnueckast HecTaOuibHOCTh ? OTBET OKPYIIIUTH J0 LEN0-
ro yucina. [TorpemHocteio k03¢ GuIeHTa nepeadn Lenu oopaTHoO CBA3M IpeHeOpeyb.

4.11lpu BBeneHnH B ycwintelb nocienoBatenibHod OOC mo HanpsokeHUIo ero KO3 GUIIMEeHT yCH -
nenus yman co 100 1o 20. OueHuTh BXOAHOE COMPOTHUBIICHUE (B KUJIOOMAaX) YCUIIUTENS ¢ OOpPaTHOM CBS-
3b10, €CJIM JIO €€ BBEJEHUs OHO paBHO 1 KOM?

5.0nenuts nudepeHanIbHoe COPOTUBICHUE IMUTTEPHOTO Mepexoa TpaH3ucTopa ( B oMax )
IIpY KOMHATHOW TEMIEpaType, eCiIu TOK IMUTTEPA paBeH 2 MA.

6.0npenenuTh CTaTHYeCKU KOAPPUIUEHT YCUICHUS IO TOKY JJISi CXEMBI C OOLIUM SMHUTTEPOM ,
€CJIM cTaTH4ecKuil KoA(GUIUEHT YCUICHUS [0 TOKY JUIsl CXeMbI ¢ 001eit 0a3oi paseH 0,98.

7.01eHUTh CTaTHYECKUH KO3(PPULIMEHT yCUTICHHS MO HaNpsDKEHUIO MOJIEBOTO TPAH3UCTOpa B pa-
Oouell ToUKe, I7ie KpyTH3HA XapakTepucTHK paBHa 3 MA/B, a BHyTpeHHee conpotusieHue 100 kOm?

8. BeiOpana cxema YHY ¢ o6umum smutTepoM.BxomHON curHan noJxitodeH K 6ase OUIIONIpHOTO
TpaH3ucTtopa uepe3 kouaeHcarop Cl. Brixox ycunurens (KOUIEKTOp TpaH3UCTOpa) MOJCOEAMHEH K Ha-
rpy3ke dyepe3 konjaeHcarop C2. baza noaxitodena yepes pesuctop RO k mocrossHHoMy uctounuky Emn. B
KOJUIEKTOPHYIO LIEIlb TPAH3UCTOpa BBEACHO OTPAaHMUYUTENIBHOE CONpPOTHBICHHE RK. DMHUTTEp Hampsmyro
HOJIKJIOYEH K oOuiel muHe nutanus. Harpyzounast npsiMasi o OCTOSSHHOMY TOKY MPOXOJIUT Yepe3 TOU-
ku: [k3 =4 MA, Uk =0 B u Ix» = 0 MA, Uxs =12 B. Onpenenuts BeTUYUHY HOCTOSIHHOTO UCTOUHUKa E.

9.BeiOpana cxema YHUY ¢ o6mum sMutTepoM.BxoHo# curnan noakiroueH K 6aze OUIOISPHOTO
TpaH3ucTtopa uepe3 konaeHcarop Cl. Brixox ycunurens (KOUIEKTOp TPaH3UCTOpa) MOJCOEAMHEH K Ha-
rpy3ke yepe3 konjaeHcarop C2. baza noaxitodena yepes pesuctop RO k mocrossHHoMy uctounuky Emn. B
KOJUIEKTOPHYIO LIEIIb TPaH3UCTOpa BBEACHO OTPAaHMUYUTENILHOE CONPOTHBICHHE RK. DMuUTTEp Hampsmyro
HOJIKJIIOYEH K oOuiel muHe nutanus. Harpyzounast npsiMasi 1o OCTOSSHHOMY TOKY MPOXOJIUT 4epe3 ToU-
ku: [k3 = 4 MA, Uxs =0 B u [ks = 0 MA, Uk =12 B. Onpenenuts BeTUYNHY TTOCTOSHHOTO TOKA TSI HUC -
aJIbHOTO TPAH3MCTOPA B PEKUME HACBILICHHUS.

10.BriOpana cxema YHY ¢ 06mum smutTepom.BXoaHol curnai noakiitoyeH Kk 6aze OUIMOISpHOTro
TpaH3ucTopa uepe3 konaencatop Cl. Boixon ycmintens (KOMIEKTOp TpaH3UCTOpPA) MOACOEIUHEH K Ha-
rpy3ke uepe3 koHaencarop C2. baza moaxirouena uepes pesuctop RO k nmocrossHHOMy rictounuky Em. B
KOJUIEKTOPHYIO LIEIIb TPAH3UCTOPA BBEACHO OTPAHMUYMUTENILHOE CONpPOTUBIEHHE RK. OMuTTEp HampsaMmyro
MOJIKJIIOYEH K o0miel muHe nutanus. Harpy3ouHas npsiMasi o MOCTOSSHHOMY TOKY MPOXOAMUT Yepe3 Tou-
ku: k3 =4 MA, Uxs =0 B u Ix3 = 0 MA, Ux> =12 B. Yka3zare Bennuuny Hanpspkenust U3, Hanbosee ya-
CTO BBIOMPAEMYIO ISl pACUCTOB.

11.Beibpana cxema YHY ¢ o0muM smutTepoM. BXoaHON cUrHAT NOJKIIOYEH K 6a3e OUIOIspHOTO
TpaH3ucTtopa uepe3 kouaeHcarop Cl. Brixox ycunurens (KOUIEKTOp TpaH3UCTOpa) MOJCOEAMHEH K Ha-
rpy3ke yepe3 konjaeHcarop C2. baza noaxitodena yepes pesuctop RO k mocrossHHoMy uctounuky Emn. B
KOJUIEKTOPHYIO LIEIIb TPAH3UCTOpa BBEACHO OTPAaHMUYUTENIBHOE CONMpPOTHBICHHE RK. DMuUTTEp Hampsmyro
HOJIKJIIOYEH K oOuiel muHe nutanus. Harpyzounast npsiMasi o OCTOSSHHOMY TOKY MPOXOJIUT 4epe3 ToY-
ku: [k3 =4 MA, Uxd =0 B u [k = 0 MA, Uk» =12 B. Jlnsa yero BBogsT konaencatop C17?

12.Boi6pana cxema YHY ¢ o0mmm smuttepom. BxoaHoM curHam noJxitoyeH K 6ase OMnosiasipHoro
TpaH3ucTtopa uepe3 kouaeHcarop Cl. Brixox ycunurens (KOUIEKTOp TpaH3UCTOpa) MOJCOEAMHEH K Ha-
rpy3ke yepe3 konneHcarop C2. baza noaxitoyena yepes pesuctop RO k mocrossHHoMy uctounuky Emn. B
KOJUIEKTOPHYIO LIEIIb TPAH3UCTOpa BBEACHO OTPAaHMUYUTENIBHOE CONMpPOTHBICHHE RK. DMuUTTEp Hampsmyro
HOJIKJIIOYEH K oOuiel muHe nutanus. Harpyzounast npsiMasi o OCTOSSHHOMY TOKY MPOXOJIUT 4epe3 ToY-
ku: [k3 =4 MA, Uxd =0 B u [k = 0 MA, Uks =12 B. Onpenenuts BeTUINHY CONMPOTHUBIICHUS RK.

13.01eHuTh MakCUMAJIBLHYIO TEMIIEpaTypy nepexozaa Tpanzuctopa (B oC) B paboueii Touke lo = 10
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MA, Uo = 10 B, eciiu makcuMasnbHas Temneparypa okpysxkaroueil cpeasl 40 oC, a TemIoBoe cONpOTUBIIE-
HUE yJacTKa Iepexoj-cpenaa

0,5 oC/MBT.

14 Kakoit n3 cnoco6oB BxitoueHus: Tpansucropa (03, OK, Ob) obGecnieunBaeT HanOobIIIee BXOI-
HOE CONPOTHUBIIEHUE?

15.0npenenuts K03(hHULKUEHT YCUICHHS 10 HAMPSHKEHUIO, €CIIM KPYyTU3HA XapaKTePUCTHK TMoJie-
BOT'0 TpaH3UCTOpa B paboueit Touke 5 ma/B, R1= 100 kOm, a R2 = Ru = 10 k.

16.Ykazarb MakcuMalibHOE TeopeTnueckoe 3HadeHue KIIJI BrIxomHOro Kackaaa B pexxuMe Kiacca
A (B po1IEHTaX).

17.Ykazatb MakcuMalibHOE TeopeTndeckoe 3HadyeHue KIIJI BrIxomHOro Kackaaa B pexxuMe Kiacca
B (B mpoueHTax).

18. Cxema MHBEPTUPYIOIIETO YCHIINTENS Ha oniepaniioHHOM ycunutese (OY). McTouHuK BXOHOTO
curtana Usx = 1 B gepe3 conpotusienue R1=1 kOm noaxitoueH k MHBEpTUpYytouiemMy Bxoay. ConpoTus-
nenue obparHoit cBsizm R2 =10 kOm. HemnBepTupyromuii BXoa MOJAKIIOUEH K 00miei muHe. OIeHuTh
HaIpsHKEHUE Ha BBIXOJE YCUIIUTEINS B BOJIbTaX.

19.CxeMa HEMHBEPTUPYIOIIETO YCUIUTENS Ha onepanroHHoM ycwutene (OY). Mctounuk BXom-
Horo curHaiia Usx = 1 B nmoakitoueH k HeMHBepTUpYIoleMy Bxoay. MHBepTUpyIomuii BX0/ 4epe3 COmpo-
tuBnenre R1=1 kOwm noakimtoueH k obmeit muHe. ConpoTtusieHue odpatHoi cBsa3u R2 =30 kOwm. Ore-
HUTb HaIPsHKEHUE HAa BBIXOJE YCUJIUTEINS B BOJIbTAX.

20.01eHnTh BBIXOMHOE HampsikeHue AuddepeHnnansHOT0 YCWINTEN B BobTax, eciau U2=3 B,
Ul=1 B, R1=R3=1 kOm, R2=R4=5 xOwm.

21. CxeMa pe30HAHCHOTO YCWJIHNTENS Ha OWUIIOISIPHOM TpaH3UCTOpE. B KOMIEKTOpHYIO IEeTh BBE-
JIeH TMapajuieNbHbI PEe30HAHCHBIN KOHTYpP. OLEHUTh PE30HAHCHYIO YaCTOTY Kackada B KWJIOTepLax MpU
L=100 mkI'n, C=10000 n®. OTBET OKPYIIIUTH 10 LIETOTO YUCIA.

22 Kakue ycinoBusi HEOOXOAMMO BBITIOJHUTH JJisi BOZHUKHOBEHHUSI aBTOKONEOAHUI B TeHEpaTope
cuHyconnanpHoro HanpsbkeHus? (bamanc a3, bananc momuoctel, bamanc ammutyn, bananc temmepa-
Typ, bananc TokoB).

23. BriOpana cxema crabmim3aTopa Ha 0a3e cTaOmIuTpoHa. VICTOUHUK MTOCTOSTHHOTO HAMPSKEHUS
MOJIKITIOYEH K TOCIIE0BATEILHON 1IEMU: OrpaHUYUTeNbHOE compoTuBieHue Ror u ctabunutpon. [Tapan-
JIENIbHO CTaOMIIMTPOHY MMOoJicoeIMHeHa Harpy3ka Ru. Yka3ate Ha3zBanue cradbunuzaropa (ITocnenosarens-
HBII IapaMeTPUYECKOro THIIA,

[TapannensHbIl MapaMeTpuyeckoro tuna, [locmenoBarenbHbIi KOMIIEHCAIMOHHOTO THNA, [lapan-
JIebHBIM KOMIIEHCAIMOHHOTO THIIA).

14.1.3. Tembl KOHTPOJILHBIX PadoT

KontpomnbHnas padora Nel npeamnosnaraeT BeIIOJIHEHUE 3ajaull 10 aHAJIU3Y YCUIIUTEIBHOTO KacKaa
Ha OUIOJIIPHOM TPaH3UCTOpE.

Bribpana cxema ycunutens ( Lllapanos A.B., Tanosuuxuii FO.H. AnanoroBas cxeMOTEeXHHKa:
YyebHOe MeToandeckoe nocodue. — Tomck: ToMckHiT MEXBY30BCKHUI LIEHTP AUCTAHIIMOHHOTO 00pa3oBa-
Hus, 2003. — 60 cTp., cTp 36, KOHTpOIbHAs paboTa, cxema No2. DTOT ke BUJ CXeMbl C 0003HAUEHUEM DJI€ -
MeHTOB npuBenieH B [llapamnos A.B. AnanoroBas cxemorexHuka: YuyeOHoe nocoobue. — Tomck: Tomckuii
MEXBY30BCKHMI LIEHTP AUCTAHLIMOHHOrO 0oOpazoBanus, 2005. — 193 c. ,ctp. 72) OnucaHue cxeMbl: HCTOY -
HUK BXOIHOro curHaja UBX MOAKIIOYEH K 0a3e OUMOJSpHOTO TpaH3ucTopa depes koHaeHcatop Cl. K
0a3e TpaH3HUCTOpa MOACOSANHEH 0a30BbIN MenuTeNb Ha ABYX comportuBieHusax R1 u R2. Bepxuee compo-
TuBiIeHUe R1 moaximoyeHo Kk UICTOYHMKY nUTaHus U K 6aze. Hwknee conporusienue R2 - k oOrmielt muHe
u 06a3e TpaH3UCTOpa. B KOMIEKTOPHYIO LIeTIb TPAaH3UCTOpa BKIIIOUEHO conpoTuBieHue Rk. B amurrepHyto
nens - conporusienue R3 u Cr, coeaunenHsle napamienbHo.KouiekTop TpaH3ucTopa MOAKIIOUEH Yepes
koHaeHcarop C2 k Harpyske RH.

TpeOyercst:

1. Yka3arp crioco0 BKJIIOUEHUS TpaH3UCTOpa. PaccunTarh KOOpAMHATHI TOUKU MOKOS (HANPSKEHUE
U TOK B BBIXOHOW LIETIM TPAH3UCTOPA /10 MOAAYM BXOAHOTO CUTHAJA) U UX HECTAOWIIBHOCTD B JAMANa3oHe
temmnepatyp (20...50) rpan. C.

2. IlocTpouTh Harpy304Hble NPSMbIE HOCTOSIHHOTO M IEPEMEHHOI0 TOKA.

3. N300pa3uTth >KBUBaJICHTHYIO cxeMy kackana YHY st paGodero nuamnasona gactot (06JacTu
cpeaHux yactot). OueHuTh Ko3(h(HUIMEHT YCUIICHUS 0 HANPSDKEHHUIO, BXOIHOE U BBIXOJTHOE COIIPOTHBIIE -
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HHSL.

4. Beibpan tpanzuctopoB KT315A. (Uxks gom =25 B, Ik3 gom =100 MA). lonoaHUTEIbHBIC XapaK-
TEPUCTUKU U MMapaMETPhI TpaH3UcTOpa NpuBeneHbl B npuioxkenuu . (Ilapanos A.B., TanoBuukuii }O.H.
AHanoroBas cXxeMOTeXHUKa: Y4eOHoe MeToandeckoe mocodue. — Tomck: ToMCKuil ME@KBY30BCKHM TIEHTP
JTUCTaHIIMOHHOTO 0Opa3oBanus, 2003.)

BapuanTs! 3a1anuii.

Bapuant Nel. R1=6 kOm, R2=4 kOm, Rk= 2 kOM, R3=2 kOm, Ru= 5 kOwm, En= 8 B.

Bapuant Ne2. R1=6 kOM, R2=4 kOm, Rk= 2 kOM, R3>=2 kOm, Ra= 5 kOwm, En= 10 B.

Bapuant Ne3. R1=6 kOm, R2=4 kOm, Rk= 2 kOmMm, R3=2 kOm, Ru= 5 kOwm, En= 12 B.

Bapuant Ne4. R1=6 kOM, R2=4 kOm, Rk= 2 kOM, R3>=2 kOm, Ra= 5 kOwm, En= 14 B.

Bapuant Nel5 R1=6 kOm, R2=4 kOm, Rk= 2 kOm, R3=2 kOm, Ru= 5 kOwm, En= 16 B.

Bapuant Ne6. R1=6 kOM, R2=4 kOm, Rk= 2 kOM, R3>=2 kOm, Ra= 5 kOwm, En= 18 B.

Bapuant No7. R1=6 kOm, R2=4 kOm, Rk= 3 kOMm, R3=3 kOm, Ru= 5 kOwm, En= 8 B.

Bapuant Ne8. R1=6 kOM, R2=4 kOm, Rk= 2 kOM, R3>=3 kOm, Ra= 5 kOwm, En= 10 B.

Bapuant Ne9. R1=6 kOm, R2=4 kOm, Rk= 3 kOmMm, R3>=2 kOm, Ru= 5 xOwm, En= 12 B.

Bapuant Nel0. R1=6 kOm, R2=4 kOm, Rk= 2 kOm, R3=2 kOm, Ru= 4 kOm, En= 10 B.

14.1.4. MeToau4ecKkue peKoMeHIaluu

Y4eOHbIil MaTepuall u3naraeTcsi B popme, MPEArnonararneil caMoCTOsSTeIbHOS MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNibHAs paboTa CTYACHTOB UTPAET PELIAOUIyI0 POJib B
X0J1e BCEro yueOHOro npoiecca.

HauaTth u3yuyeHue DUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBAa ¢ pabouell mporpaMMoii, CIUCKOM
y4e0HO-METOJMYECKOro U MporpamMmHoro obecrneuenus. CamocrositenbHas padoTa CTy[JeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHUagaMu, BBHIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUITHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIaHOM.

B mpouecce nzydenus AUCUMILIMHBL Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PEryispHO
oOpalarbCcsi K peKOMEHyEMOH JIUTepaType U UCTOUHMKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; MoJjib30-
BaThCs yepe3 KaOWHET CTYJIeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTelIbHBIMH pPECypcamMu 3JIEKTPOHHO-
OMOMMOTEYHON CHUCTEMBI, a TaKXe OOIIEJAOCTYMHBIMH HHTEPHET-NOPTAIaMH, COACPKAIIMMHU HaydyHO-
MOMYJISIPHBIC U CHEIUAIM3HUPOBAHHBIC MAaTEPUAIIbI, MOCBSILIEHHbIE PA3JIMUYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

IIpu caMOCTOATENIEHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIallUsIM:

- YTCHHUC WX NPOCMOTp MaTCpuajia H€06XOI[I/IMO OCYHCCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHMM U3YYEHHOI'O COCTABUTH T€3UChl. OCBOMB MaTepHall, MOIbITATbCSI COOTHECTH TEOPHUIO
C IpUMEpPaMH U3 MPAKTUKH;

- €CJIM B TEKCTE BCTPEYAOTCS TEPMUHBI, CIEAYET BBIACHUTh MX 3HAUYECHHUE ISl TOHUMAHUS Jajb-
HEWILIEro MaTepuania;

- He00XOTMMO OCMBICITUBATh MPOYUTAHHOE M U3YYEHHOE, OTBEYATh HA MPEIJI0KEHHbIE BOIIPOCHI.

CTy,Z[eHTLI MOT'YT MOJY4YaTb MHAWBUAYAJIbHBIC KOHCYJIbTAIMU C HCIIOJIB30BAHUCM CPCACTB TCJIIC-
KOMMYHHUKAI1H.

[To mucruUIuIMHE MOTYT MMPOBOAMTHCS JOTIOIHUTEbHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmncanue
BeOMHApOB MyOJIMKyeTCsl B KaOMHEeTe CTy/AEeHTa Ha caiite YHuBepcurera. 3anuch BeOnHapa myOIuKyeTcs B
AJIIEKTPOHHOM KYpC€ M0 AUCIUIUIMHE.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOIHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI U HHBAJIUIOB

Kareropun Buibl 10OMOMHUTETBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyiecTBEHHO MUCHMEHHAS
npoBepKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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