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OreHOYHbBIE MAaTEPHAIIBI — 3TO COBOKYITHOCTh YU€OHO-METOAMYECKUX MATEpHaJIOB
(KOHTPOJIBHBIX 3aJ]aHUH, ONTUCAaHUN (HOPM U TIPOIIEYP), MPETHA3ZHAYECHHBIX TSI OTICHKU
KayecTBa OCBOCHUS O0YJArONTUMUCS JAaHHOW TUCIUTIINHBI KaK YaCTH OCHOBHOM
npodecCuoHaIbHONW 00pa30BaTEIbHON MPOrPaAMMBI.

O1eHOYHBIE MAaTEPHUAIBI — 3TO COBOKYITHOCTh Y4€OHO-METOINYECKUX MATEPUAIIOB
(KOHTPOJBHBIX 3aJaHui, ONUCAaHUN (POPM U MPOUEAYP), MPEAHAZHAUEHHBIX JIs1 OLIEHKU
KAuecTBa OCBOEHMS OOYyYaloIIMMHCS JAHHOM JMCUMIUIMHBI KaK YacTU OCHOBHOW
00pa3oBaTeIbHON MPOTPaMMBI.

[lenb — OLEHUTH COOTBETCTBUE 3HAHWM, YMEHUW W YpPOBHA NPUOOPETEHHBIX
KOMIIETEHLIUM, OOydJaroumxcsi LefsM W TpeOOBaHUAM OCHOBHOW 00pa3oBaTeNbHOU
IIPOrpaMMBbl B XOJ€ IIPOBEACHUS TEKYILETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTALUM.

OcHoBHasg 3amaya — oOOeCHeYUTh OLIEHKY YpPOBHS C(HOPMHPOBAHHOCTU
OOIIEKYJIBbTYPHBIX 1%} po(hecCUOHATIBHBIX KOMIIETCHIIUH, proOpeTaeMbIX
00y4arolUMCsl B COOTBETCTBUH C STUMH TPEOOBAHUSMU.

KouTposnb 3Hanmii npoBoauTcs B popMe TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalUH.

Texymuil KOHTPOJIb yCIIEBAEMOCTH MPOBOAUTCS C LEIBIO ONPEACIICHUSA CTEIICHU
YCBOGHHSA Y4eOHOr0 MaTepuayia, CBOEBPEMEHHOTO BBISIBICHHS W  yCTPAHCHUS
HEJOCTATKOB B TOJrOTOBKE OOYYAIOMIMXCA W MPUHATUS HEOOXOAMMBIX MEp IO
COBEPILEHCTBOBAHUIO METOAMKU TMpEenojaBaHusi y4eOHOM JTUCHUIUIMHBI (MOZIYJIs),
opraHu3alud padboTbl OOydYaroHmIMXcss B XOJE€ Y4YEOHBIX 3aHATHH M OKa3aHWUs UM
VHAUBUIYaJIbHON MIOMOIIH.

K KOHTponto Tekymiel ycreBaeéMOCTHM OTHOCATCS MPOBEpPKA 3HAHUM, YMEHHH U
HaBBIKOB, IPUOOPETEHHBIX OOydYalOUMMUCS Ha MPAKTUYECKUX 3aHATUAX U
naboparopHbix paborax. Ilpu BbIMOIHEHMM 1a0OPAaTOPHBIX pabdOT MNPUMEHSETCS
CHUCTEMa OIIEHKM «3auTe€HO — He 3auTeHo». KommdecTBO 1a00OpaTOpHBIX pPabOT IO
Ka)KJOMY MOJYJIIO OIPEJeNIeHO TpaduKoM, YTBEPKIEHHBIM 3aBeayromuM Kadenpoit. Ha
IIPAKTUYECKUX 3AHATUAX UCIIOIB3YETCS CUCTEMA «3a4TEHO — HE 3a4TECHOY.

IIpomMexXyTOUHBI KOHTPOJb II0 IUCLHMIUIMHE OCYILECTBISETCA INPOBEIACHUEM
HK3aMEHa MO IEPBOU YaCTH TUCLUIUIMHBI U TEOPETUYECKUM 3a4E€TOM 110 BTOPOM.

Hacnopm OUECHOUHbIX mMamepuailoe no 0ucuunﬂune

Ne | Koutponupyembie  pazmensi | Kox kontponupyemoit | Bun, wmeron, ¢opma
n/m | (TeMbI) JUCITUTUTHHBI KOMIETEHIUH (WA €€ | OEHOYHOIO
YacTH) MEPOTIPUATHS
1 2 3 4
1 Beenenue OIIK-2 DK3aMeH
OcCHOBHEIE HOKilsaTenH OIK-2 Pemenne 3ajJad,
YCUJIUTEIBbHOIO YCTPONCTBA 9K3aMEH




3 ['padoanamuTudeckmii
aHaju3 paboTHI
Pemmenne 3ajad4,
ycunuTtenbHoro kackaga ¢ | OIIK-2
dK3aMeH
HCTOJIb30BAHUEM BAX
AKTUBHOI'O DJIEMEHTA.
4 OrtpunarenbHas oOpaTHas
pHll p OIIK-2 DK3aMeH
CBSI3b B YCUJIUTEIISIX.
5 AHanu3 paboThl B JIMHEWHOM
pexumMe YCUJIUTEIBHOTO
Kackaga ¢ €3UCTUBHOM Pemenne 3anad, sader
. P OIIK-2 o nabopaTopHOI
Harpy3kou TMpu pa3IuyHbIX
paboTe, 3K3aMeH
cxemax BKJTFOUCHUS
TpaH3HUCTOpa
6 ObGecneuenue u
cTa0mIM3anus pexuMa
paboThI ycunutensHoro | OITK-2 DK3aMeH
KackajJa IO MOCTOSIHHOMY
TOKY.
7 Kackanpl npeaBaputenbsHOTO OIIK-2 Pemenue 3aj7ad,
YCUJICHUS JK3aMEH
8 [[InpoKomnoIOCHbIE  KaCKabl
P L onK -2 DK3aMeH
YCUJICHHUS.
9 BreixoaHblie KacCKaJIbl Pemenue 3amau, 3ader
YCUJICHHUSL. OIIK-2 o nabopaTtopHoi
paboTe, SK3aMeH
10 | Ycunurenu MIOCTOSTHHOT'O
OIIK-2 DK3aMeH
TOKa
11 | OnepanyoHHbIE YCUITUTENN U Pemenne 3amau, 3ader
(GyHKIIMOHATILHBIE OIIK-2 1o 1a00paTopHOit
YCTPOMCTBA HA UX OCHOBE. paboTe, SK3aMEH
12| VerpoiictBa 00paboTKu
CUTHAJIOB Ha OCHOBE Pemenne 3a7a4
OIK-2 A
aHAJIOTOBBIX dK3aMeH
MIEPEMHOKHUTEIICH.
Kpurepuu oneHnBaHus KOMIIETEHUMH (Pe3y/JbTATOB)
1) YpoBeHns ycBoeHuUs1 MaTepuaa, peyCMOTPEHHOTO MPOTrPaMMON.
2) YMeHue aHalIu3upoBaTh MaTepHual, YCTaHABIMBATh MPUUUHHO-CIICICTBCHHBIC
CBSI3H.

3) KagectBo oTBeTa Ha

yOKICHHOCTD, JIOTHYHOCTD.

BOIIPOCHI:

ITOJIHOTA,

apryMEHTUPOBAHHOCTb,




4) ConepxkaTeabHasi CTOPOHA M KauyeCTBO MaTepHaJIOB, MIPUBEJACHHBIX B OTUETaX
CTYJIEHTa MO JJA0OpaTOPHBIM paboTaM, MPAKTUUECKUM 3AHITHUSIM.

5) Ucnonb3oBaHue AOMOTHUTEIBHON JTUTEPATYPhI MPU TOATOTOBKE OTBETOB.

YpoBeHb ocCBOoeHUSI CPOPMHUPOBAHHOCTH 3HAHWM, YMEHMM U HABBIKOB MO
JTUCLUTUIMHE OLICHUBAETCs B (hOpMeE IIKAJIbI OIICHUBAHUS:

«OTJIUYHO»  3aCIy’)KUBaeT  CTYJEHT,  OOHApYXMBIIMH  BCECTOPOHHEE,
CUCTEMATHYECKOE M TIIyOOKO€ 3HaHHE Y4eOHO-IPOrpaMMHOTO Marepuana, yMEHUe
CBOOOJHO  BBIMOJHATH  3aJaHUsA, MPEAYCMOTPEHHbIE MPOrpaMMOM, YCBOUBILIUHN
OCHOBHYI0O W 3HAaKOMBI C JOMNOJIHUTEIBHOW JUTEpaTypod, pPEKOMEHIOBAHHOM
nporpammoii. Kak mpaBuiio, olieHKa «OTJIIMYHO» BBICTABJISECTCS CTYJEHTAM, YCBOUBIINM
B3aMMOCBSI3b OCHOBHBIX MOHSATHH MUCHUIUIMHBI B WX 3HAYCHUU IJIs1 TpUOOpeTaemMoin
npodeccuu, TPOSBUBIIUM TBOPYECKHE CIIOCOOHOCTH B TOHUMAHWHU, U3JIOKEHUU U
HCIIOJIb30BAaHUHU yU4€OHO-TIPOTPAMMHOT0 MaTepuaa.

«Xopomoy» 3aciayXKHBaeT CTYJICHT, OOHAPYXUBIIUM TOJHOE 3HAHUE Y4YeOHO-
MPOTPaMMHOTO MaTepHalia, YCIEIIHO BBITOJHSIIOMUNA MPEeTyCMOTPEHHBIE B MPOTpaMMe
3a/1aHUs, YCBOMBIIMM OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYI B mporpamme. Kak
MPaBUJIO, OLIEHKA «XOPOILIO» BBICTABISETCA CTYAEHTaM, TOKa3aBIIUM CHUCTEMATUYECKUI
XapakTep 3HaHWUN MO AUCITUIUIMHE U CTIOCOOHBIM K X CAMOCTOSATEILHOMY MOTOJHEHUIO
U OOHOBIEHHIO B XOJE€ JalbHeWmeld y4yeOHOW paboTel W mpodecCuoHATBHOM
NESATENbHOCTH.

«Y10BJIETBOPUTEJbHO»  3aCTy)KUBAeT CTYJACHT, OOHAPYXKUBIIUKA 3HAHUSA
OCHOBHOTO y4eOHO-IPOTPAMMHOIO MaTepuajga B o0beme, HEOoOXOaUMOM IS
JTabHEHIIeH y4eObl M TPEACTOAIIeH pabOoThl MO CHENUaTbHOCTH, CIPABIISIFOIIUICS C
BBIIIOJTHEHUEM 3a/1aHUM, MPEIyCMOTPEHHBIX IPOrPaMMOW, 3HAKOMBIM C OCHOBHOM
JUTEPATYpOr, PEKOMEHJOBaHHOW  mporpamMmon. Kak mpaBumo, oleHka
«YJIOBJIETBOPUTEILHO» BBICTABJISIETCS CTYACHTaM, JOMYCTUBIIMM TOTPEITHOCTH B
OTBETE Ha PK3aMEHE W IPH BBIMOJHEHUH SK3aMEHAIIMOHHBIX 3aJJaHui, HO 00JIaaroluM
HEO0OXOIMMBIMH 3HAHUSIMU ISl UX YCTPAHEHUS 10/ PYKOBOJICTBOM MPETO/1aBaTesl.

«HeynoB1eTBOPUTEIbHO» BBICTABISIETCS CTYJIEHTY, OOHAPYKUBIIEMY TPOOEbI
B 3HAHUSAX OCHOBHOTO  y4eOHO-MPOTPAMMHOIO  Marepuana, JOMYCTHUBIIEMY
MPUHIIMITHATBHBIE OUTMOKM B BBIMOJHEHUU MPEAYCMOTPEHHBIX MPOTrpaMMOil 3aJlaHuu.
Kak mnpaBuio, OlEHKa «HEYAOBJIETBOPUTEIBHO» CTABUTCA CTYJIEHTaM, KOTOpPbIE HE
MOTYT MPOJIOJDKUTH O0YyYEeHHUE WIIA MPUCTYIUTH K IPO()ECCHOHATBLHOM ASSITEIBHOCTHU 110
OKOHYAHHUHU By3a 0€3 IOMOJIHUTEIBHBIX 3aHATHH TI0 COOTBETCTBYIOIIECH NUCIUIUINHE.



Tunoevie KOHmMpoOJIbHBIE 3A0AHUSA UTIU UHbLE MAMEPUATIbL
JK3aMeHALMOHHbIE BOMPOCHI

1. VYcunurenb, Kak YETBIPEXMOJIOCHUK, TepeaaTouyHas (YHKIUS W YaCTOTHBIN
KO3 PUIIMEHT nepeayr OJHOOIOCHOTO YCUITUTEIIS.
2. AwmmutyaHo-yactotHas (AUX) wu  ¢azouactrorHas (DPUX) xapaKkTepUCTHUKHU.
Jlorapupmuueckas AUX. JluHeliHble 4YacCTOTHBbIE HCKAKEHUA. AMIUIUTYIHO-(pa30Bas
XapaKTEPUCTHKA.
3. Ilepexonnas xapakrepuctuka (I1X). JIunetinbie uckaxxenus [1X B o0macTu ManbIx u
Oonpmx BpemeH. CBS3b MeXAY JIMHEWHBIMH YaCTOTHBIMM HWCKOKEHUAMH U
MCKaXEHUSAMU NEPEXOTHON XapaKTEPUCTHKHU.
4. AMIUIMTYJHasE XapakKTepuCTHKA. JIMHaMH4YeCKHMW Juana3oH BXOJHOIO CHUTHAaja.
Henunelinpie nckaxeHus U ux oreHka (KodhPUIIMEeHT rapMOHUK).
5. OOparHas cBsi3b M ee pasHoBuAHOCTU. [lepenmaTounHas (QyHKIUS yCHIATES,
oxBaueHHOTO oOpaTHOi cBs3pl0 (OC). IlomoxwutenbHas wu otpunarensHas OC.
[Tapametpsr u cBoiictBa OOC (rmy6una OC, mnepenatouHas (GYHKIUS YCHUIUTEN,
oxBaueHHOTO0 ri1ryookoit OOC).
6. O.C. H-tuma, sxBuBaneHTHas cxema ycunurensa, oxsadueHHoro OOC H-tuna. Ananus
BrnusHuss OOC H-tuna Ha nmapametpsl ycunutens (Kg Ky, , K, Rpx, Rppx, 4aCTOTHBIE
CBOMCTBA). AHanIu3 BIUSHUA Z u Zy Ha nericteue OOC H-tuma.
7. O.C. Y-Tuna skBUBaJI€HTHas cxeMa ycwinTens, oxBaueHHoro OOC Y-tumna. AHanus
BiusHuss OOC Y-tuna Ha napamerpsl ycunutens (Ky, Kg, K, Rpx, Rppx, YactoTHbie
cBoMcTBa). AHanu3 BiusiHUS Z; v Zy Ha nericteue OOC Y -Tura.
8. O.C. Z-tuna, sKkBUBaJICHTHasA cxema ycuwiutens, oxBaueHHoro OOC Z-tuna. AHaiu3
BiausiHUs OOC Z-tuna Ha napamerpsl yewnurens (Ky, Kg, Ky, Rpx, Rppx, 4acroTasie
CBOMCTBA). AHaNIU3 BIUSHUA Z U Zy Ha neiictue OOC Z-tuna.
9. ®usnueckas >KBHBaJICHTHas cxema J[xuoxonerro. Ee momudukamus ¢ yderom
ahdexra Muepa.
10. Kackang OO ¢ pesuctuBHOM Harpy3koi. Cxema, cBoiicTa, nmapametpsl (Kg(7 L ), Ky,
Ky, Zpx(G L )., Rppix). I'pauxn Ky( L) no( L).
12. Kackag Ob c pe3uctuBHO#l Harpy3koi. Cxema, cBoiicTBa, napamerpsl (Ky, K, Kg,
Zgx, Rppix), yermnnrenbHoro kackaga ¢ Ob. CpaBHeHHE 4acTOTHBIX CBOMCTB Kackana Ob
u 00.
13. Kackan OK c pesuctuBHOil Harpy3koi. Cxema, cBoiictBa, napamerpsl (Ky, Ki, K,
Zgx, Rppix), ycunurensHoro kackaaa ¢ OK. CpaBHeHHe 4acTOTHBIX CBOMCTB Kackaga OK
u 00.
14. JIuddepeHnnanbHblil yCUTUTEIbHBIA Kackal. AHAJIN3 €ro CXEMbl MPU YCUICHUU
cuH(a3HbIX U NpoTHBO(a3HbIX curHanoB [K ), Rex),Ke), Rexo)]-
15. Harpy3ouHasi XapakTepHCTHKA TPAH3UCTOpPA IO IMOCTOSHHOMY H NEPEMEHHOMY
ToKaM. BbIOOp mosI0KEeHUsI TOUKH MOKOA B pexumax A, B .
16. Tpu crioco0a nuTanus 1enu 6a3sl TpaH3UuCTOpa (MPUHIUTI GYHKIIMOHUPOBAHUS CXEM
¢ (uxcarueit Toka 6a3bl, GpuKcaleil moTeHIana 6a3pl, SMUTTEPHON CTAOMIN3AIINN).



e cmemenus aud@epeHInaIbHOr0 YCHIMTEIbHOrO Kackaga. Cxema “TOKOBOTO
3epkana’.

17. Kackan mnpeaBaputensHoro ycuienus (KIIY), npuninunuanbHas sieKTpUdecKas
cXeMa, Ha3HAYeHUE DJIEMEHTOB.

18. Ananu3 paOoThl Kackaja NPEeABAPUTEIBLHOIO YCHWJICHHS B OO0JacTH CpEIHUX,
BEPXHUX U HUKHUX YaCTOT.

19. IIupokomnosocHbIe KacKajbl yCUJICHHUSA. AHAIU3 BIWSHUS 4aCTOTHO-HE3aBUCUMOM
nocieaoBatenbHolt o Toky OOC (Z-Tumna) Ha 4acTOTHBIE CBOWMCTBaA Kackajga ¢ OD B
obnactu BY

20. Ananmu3 paboThI Kackaaa ¢ SMUTTepHOU BY koppekiueii (B 4aCTOTHON U BpEMEHHOM
001acTAX).

21. I'pado-ananuruyaeckuit ananus padotsl pesuctopuoro BK ycunurens HanpsokeHus B
pexuMe A. DHEPreTUICCKHE MOKa3aTeIM pabOThI.

22. I'pado-aHamuTHYECKHNA aHATU3 PaOOTHI IBYXTaKTHOTO OecTpanchopmaropHoro BK
B pexxume B. DHepreTrueckue nokasarenau padoThl.

23. AHamu3 CXeMbl JIBYXTaKTHOTO YCHJIUTENSI MOIIHOCTH Ha KOMIUIEMEHTAPHBIX
TPAH3UCTOPAX C ABYXIOJISIPHBIM U OJTHOTIOJISIPHBIM MUTAaHUEM.

24. Kackansl casura ypoBHs. CxemorexHuka YIIT. « AkTuBHas» Harpy3ka.

25. OnepalMOHHBIA YCUJIUTENb (OINpe/eieHne, OCHOBHbBIC MapameTphl). [IpaBuna
aHalin3a CXeM pemaromux ycunurenend Ha OY.

26. beictpoaeiicteue OY. AUX u I1X manoro u 00/ibIIOro CUTHAJIOB.

27. Ananu3 pabotel OY B HHBEPTUPYIOIIEM U HEUHBEPTUPYIOIIEM BKIIFOUCHUSX.

28. Ananm3 pabotel cymmaTopa Ha OV u Beiuntarens Ha OVY.

29. Aranu3 paboThl aHAJIOTOBOTO MHTETPaTOPA.

30. AHanu3 paboThl aHAJIOTOBOTO Au(depeHITraTopa.

31. AHanu3 paboThl aHAJIOTOBOTO JIoTapu(pMaTopa.

32. Cxemotexnuka OY OCT. [lepenarounas pyukmus u AUX OY OCT.

33. AHanoroBble MEPEMHOXKHUTEIN CUTHAJIOB, OCHOBHBIC MOHATHS. AHAINU3 PabOTHI
neyxkBagpanTHoro AIIC Ha nuddepeHnmaibHOM qenuTene ToKa.

34.ATIC -sauetika ['unb0epra.

35. banancusiii Mogynsitop. KBaaparypHselit Moayiasitop . CHHXpOHHBIN IE€TEKTOP.

36. Hemonynsatop AM konebanus. Jemonynarop UM koneGanusl.



CBeIleHHH, KOTOPpPLbIC HGOﬁXOI{I/IMO 3HATh HAU3YCTh

1. KoaddunmenT nepegaun mo Toxy B cxeme ¢ OD — hz1p = [L
Iy
2. Kpytusna tpansucropa -8 = g PO Y] [A/B].

i/ h,,, 26 1P

B

3. Koaddumment ycunenus kackana ¢ O3 B odnactu cpegaux yactot Ko = SRk.
4. Koaddumment ycunenus kackana ¢ Ob B o0nactu cpequux yactot Ko = SRk.
5. Koadpunment ycunenns kackaga ¢ OK (31I1) B o6acTu cpeiHUX 4acTOT
Ky<I.
6. BxonHoe conportuBieHue kackaaa ¢ O3-
0,026
hip=re+rgs=r5+_"" (1+ +hz)
KO0
1
7. Bxonnoe conporunenue kackaaa c Ob - hijp = _
S
8. Bxoanoe conporunenue kackaaa ¢ OK - Rpxox = hi» + (1 + h213) Ru.
9. Breixognoe comporusacaue kackama ¢ OO - Rprixos = Ru.
10. BrixonHoe conporusnenue kackana ¢ Ob - Rprixos = Ru.
~ 1
11. Boixonnoe conporusienue kackanga ¢ OK - Rppixox = _
S
12. Bennuuna rimyounsl orpunatensHoi 00patHoil csizu (OOC) F =1+ f Ky,

rjae f — ko punuent nepenauu yerbipexnonatocHuka OC (UI1OC), Ky
—koa(ppuimenT ycunenus ycunurens 6e3 OC B odnactu CY.

YMeTb n300pa3uTh cieyKIne CXeMbl:

1.Kackan ¢ OD ¢ amuTTepHO# cTabunu3anuei (iBa BapuanTa) (puc.1,2).
2.Kackan ¢ Ob ¢ ¢ukcanumei moTeHmana 6a3sl (puc.3)

3.0Il ¢ dukcanueit noreHnuana 6assl (puc.4)

4. Kackan ¢ O3 ¢ amuTTepHO# crabunuzanueit, smurrepaoid BU koppexuueit (puc.5).
5.]1Y ¢ conpotuBnenueM R (puc.6)

6 1Y c renepatopom Toka Iy (B BuaE TOKOBOTO 3epkaia) (puc.7)

7.Cxema nByxTakTHOro 0ectpanchopmaropHoro BK Ha komruieMeHTapHbIX
TpaH3ucTopax (puc.8).

8.Cxembl OY B MHBEPTHUPYIOIIEM BKJI., B HEHHBEPTUPYIOIIEM BKII.,
MTOBTOPUTEIST HATTPSHKCHUS.

9. CxeMbl CyMMaTopa, BEIYATATEIS, PE0Opa3oBaTelIs «TOK-HAMIPSIKCHHIEY.
10. Cxembl unTErpaTopa, nuddepeniuaTopa, jorapudmaropa.
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Ilepedensb 1a00OPATOPHBIX PA0OT U BONPOCOB /IJI1 KOHTPOJIA 3HAHUI NIPHU

JOIYCKe M ¢Jiaue JJa0opaTopHoi padoThl

Ne
paboTHI

HasBanue naGopatopHoit pabOThI U BOIPOCHI /1711 KOHTPOJIsS

[udp

L.

UccaenoBanue BJIMSHUA OTPHULATEIbLHOW OOPATHON CBSI3M HAa
NMoKa3aTe/J i YCUJINTEIbHBIX YCTPOHCTB

1. Kak ompenenuTh MOHSATHS BO3BPAaTHOE OTHOIICHUE W BO3BpaTHAas
pazHocTh? UTO sABISETCS SKBUBAJICHTOM ATHX ITOKa3aTejield B 00J1acTH
Cu?

2. Ilpu BBenmenuu mnocienoBaTeabHo mo Bxoxy OC yBenmuuuiics
KOA(PUIIMEHT yCUJICHUS 10 HAMPSOKEHUI0 M YMEHBIIMIIOCH BXOJTHOE
conpoTtuBieHue. Kakoro 3naka OC Obuta peann3oBaHa B ycuinrtesne?
3. IloyeMy B KayecTBE MHCTOYHMKA CUTHAJAa B YCWIHTEIE C
nocienoBatenbHOM 10 BXoxy OOC 1enecoobpa3HO HCMOIb30BaTh
MCTOYHUK HampsihkeHus (3.4.C.)7

4. Ilouemy B KauecTBE HCTOYHHKA CHUTHajla B YCHIIUTENE C
napawienbHo 1o Bxoay OOC  nenecooOpa3HO UCIHOJIB30BAThH
HWCTOYHUK TOKa?

5. He#ictBue OOC kakux THUIOB NPUBOAUT K CTaOWUIU3AIUU
BEJINYMHBI IEPEMEHHOTO BBIXOJIHOT'O HAMPSHKEHUS U ToYeMy?

6. HetictreBue OOC kakuxX TUIIOB TPUBOJUT K CTaOMIIM3AIIUU
BBIXOJIHOT'O TOKA U NMOYeMy"?
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7. Hdua xakux tunoB OOC xapakTepHO YMEHBIIEHHUE CKBO3HOTO
Kod(pduLIMeHTa YCHIICHHS TI0 HANIPSKEHUIO U TToYeMy?

8. Ilouemy mocnenoBatensHas 1o Bxoxy OOC oOecrneunBaer
YBEIIMYEHHUE BXOJIHOT'O COINPOTHUBIICHHS YCWIMTENS, a HapajuleIbHast
M0 BXOJly YMEHbIIAET?

9. IlpumenenueM kakod OOC — mo HAOPSHKEHUIO WU 1O TOKY,
MOXXHO  JOOUTHCS  yMEHBIICHUS  BBIXOJHOTO  COMPOTUBIICHUS
YCUJIUTENS U TTOYeEMY?

10. [loyueMy yMeHBIIAIOTCS HEIMHEWHbBIE MCKAKEHUS YCUIIMBAEMOTO
CHUTHaJIa IpH oxBate ycunuTesas netiaer OOC?

HUccnenoBanne yCHWJIHTEJBbHOI0 KAaCKaAa C  Pe3UCTHBHOH
HATPY3KOii MpH Pa3JIMYHBIX CXeMaX BKJIIOYEHHS] OHIOJISIPHOIO
TPaH3HUCTOpPa

1. TlosicHuTh Ha3Hau€HUE DOJIEMEHTOB B CXeMaX YCHIHUTENIEH,
MIPUBEJEHHBIX Ha puc.l, 2, 3.

2. KakoBbl BO3MOXHBIE CIIOCOOBI TMOJAKIIOUEHHUS TpaH3UCTopa B
YCUJIUTEIBHOM Kackajie?

3. Uem oObscHsieTcss 3G(EKT HWHBEPCUU TMOJSAPHOCTA BXOIHOTO
curHaja B cxeme Kackajga ¢ OO u modemy TakuM 3(PGHEKTOM He

4557
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obnanaroT kackaasl ¢ Ob u OK?

4. B yem 3aKkiO4arOTCsl KPUTEPUH BBHIOOpA TOJOXKEHHUS «TOUYKU
MOKOs» B IMHEUHOM pexkume (pexkume A) paboThl TpaH3uctopa?

5. Byner nu u3MeHsIThea KOd(PHUIMEHT YCUIICHHUSI 110 HAMPSHKEHUIO B
cxeme ycwiuTens puc.l mpu u3MeHeHMHM BenuuuHbl RD u, ecnu
Oyner, To mouemy?

6. Uto Takoe «ddext Mwuiepa» W KaKk OH CKa3bIBacTCs Ha
YaCTOTHBIX CBOMCTBax Kackaga OD?

7. Touemy «d3ddext Musiepa» NPaKTUYECKU HE MPOSBISIETCS B
pabote ycmurenbHbix kackanoB Ob u OK?

8. Kakwne mokaszarenu kackagoB Ob u OK cyumiectBeHHO nyuiie, a
KaKHe Xy»Xe 10 CPaBHEHHUIO C mapaMeTrpamMu kackaga O3 u mouemy?

HccnenoBanue IBYXTAKTHOI0 KACKa/1a YCHJIUTEJISI MOLIHOCTH

1. KakoBO Ha3HaueHUE BBIXOJIHOI'O KAaCKaJla U B YEM 3aKJIFOYAOTCS
0COOEHHOCTH €r0 paboThI?

2. Yro Takoe k03(PPUIUEHTHI UCIIOIb30BAHUS?

3. Tlo xakum kpurepusim kinaccupunupyrorcs BK u  kakue
Pa3HOBHIHOCTH €T0 PA3IUYAIOT?

4. B yem cymHOCTh Tpad0aHaATUTHYECKOTO METO/Ia aHAIN3a PaOOTHI
BK?

5. B yem npuHIMNHATIBHOE OTINYUE PEKUMOB paboTel A u B?

6. Kak BwIOMpaeTcsi TOJIOKEHUE TOYKH TOKOs TpaH3ucrtopa BK B
pexume A? Ilpoectn rpadoananutudeckuii ananus padotrsl BK B
pexuMe A.

7. Kakue sHepreTndyeckue mokazaTelld xapakrepusyioT padory BK B
pexuMe A? BpIBeCTH aHAIMTUYECKHUE BBIPAKECHMS ITHX IOKA3aTesen
U 0TOOPA3UTh UX rpaUUYECKU.

8. Ilpu xakom ycnoBuu ckBo3Hass BAX TpaH3ucTopa Iy aHanu3a
pabotel BK B pexxume B MoxkeT ObITh ampOKCUMHUPOBAHA JIOMAaHON
IPSAMOit?

9. 3aueM B Kackaje, paboTaronieM B pexume B, BBoautcs cmenieHue
06a3el Tpansucropa? Kakoro Buaa uckakeHHs (OPMBI BBIXOJHOTO
KOJIeOaHMsI IPU ITOM YCTPAHSIOTCA?

10. Kak BbIOMpaeTcs MOJOKEHHE TOUYKHM TMOKOsi TpaHzuctopa BK B
pexume B? TlpoBectu rpadoananurrueckuii aHanu3 padorsl BK B
pexume B.

11. ITouemy BK, pabGotaroiue B pexxume B cTposTcst o AByXTaKTHOU
cxeme?

12. YeM OOBSACHUTDH, UTO MPHU HCHOJIB30BAHUM JBYXTAKTHOU CXEMBI
yepe3 CONMPOTUBIICHUE HArPY3KHU HE MPOTEKAET MOCTOSIHHBIN TOK?

13. Kakue sHEpreTiuecKre noka3aTein Xxapakrepu3yoT padoty BK B

4484
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pexuMe B? BpiBecTu aHanmMTUUYECKUE BBIPaXKEHUS 3TUX MOKaszaTenei
¥ 0TOOPa3UTh UX rpaduIECKHU.

14. Kak 00bsiICHUTE OHATHE peknma AB?

15. Kak OOBSCHUTh HaTU4YME€ MaKCHMyMa B KPHUBOW 3aBUCUMOCTHU
IIOJIE3HOM MOITHOCTH B HAarpy3Ke OT BEJIMYMHBI 3TOM HArpy3KH?

16. 3auem B cxeme aByxTakTHOro BK ¢ 01HUM MCTOYHMKOM NMUTAHUA
YCTaHABIMBAETCA Pa3JeUTENIbHBIA KOHAEHCATOP MEXAY BBIXOJOM
BK u narpy3skoii? M3 kakux cooOpakeHHil BbIOMpaeTcs BEIMYMHA
EMKOCTH ATOr0 KOHASHcaTropa?

4. HccaenoBanue onepamuoHHOr0 yCHJINTEIs

1. Ha xakyroo BeJIMYMHY OTIMYAIOTCS KOIDDUIIMEHTH yCUJICHUS
MacIITaOUPYIOIIET0  YCHJIMTENS B HEUHBEPTUPYIOIIEM WU
WHBEPTHUPYIOIIEM BKIFOUEHUSX ?

2. KakuM »IEMEHTOM CXEMbl ONPEAENIAECTCS BEIMYMHA BXOJHOTO
COTIPOTHUBJICHUSI MACIITAOUPYIOIIETO YCUIIUTEISI B MHBEPTUPYIOLIEM
BKJIFOUEHUU?

3. UTo Takoe «BUPTYaJIbHBIN HYJIbY» U YeM 00YyCIIOBJICH 3TOT 3P PeKT?
4. Kak ompenenuth BXOJHOW TOK MACIITA0OUPYIOIIETO YCUJIUTENS B
WHBEPTHUPYIOIIEM BKIIOYEHUN?

5. Ha xakue nmapameTtpsl 1 kakum oOpazom Biuset oxBatr OV (VIIT)
uenso OOC? 4695
6. UeM 00BsICHSECTCS yXY/IIIEHUE YaCTOTHBIX CBOMCTB CyMMAartopa Mnpu
yBEIIMYEHUHU yncia cyMmmupyeMbix J/C?

7. IloueMy mpy HaJMYUU TOCTOSIHHOW COCTAaBJISIFOLIECH BO BXOJIHOM
CUTHAJI€ pEalbHbIl AHAJIOTOBBIM HWHTErpaTop BXOIUT B PEXKUM

HackIeHus?

8. Kak ompenenuTh 4aCTOTHBIM Juama3oH pabOThl aHAJIOTOBOTO
UHTErparopa?

9. Kak ompenenuTh 4acTOTHBIA JWANa3oH pabOTHl aHAJIOTOBOTO
muddepenmmaropa?

10. B d4em 3akmroyaeTcs HEAOCTATOK IPOCTEUIIEH  CXEMBI
aHAJIOrOBOro Jorapudmaropa?

Ili1aH npakTHYeCKUX 3aHATHI
1. ITokazarenu ycuiuTenbHOro kackaaa ¢ O9.
2. YCunuTeNnbHBIA  KAaCKaJl C PE3UCTUBHOW HArpy3KOW IPH PAa3IUYHBIX CXEMaX
BKJIFOYECHMS AKTUBHOI'O JIEMEHTA
3. U3yuenue ycunutens ¢ oTpuuarenbHoit oopatHoit cBsazbio (OOC)
4. OyHKIMOHAJIBHBIE YCTPOWCTBA HA OCHOBE onepauoHHoro ycunurens (OY) u
aHajoroBoro nepemHoxutes (AIIC)
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Tunosble 321a4M A1l IPAKTHYECKUX 3AHATHI
Tema: "Iloka3zaresn ycuJInTeJIbHOr0 Kackaaa ¢ 09"

3ananue:
Ep=+12B - AHAIU3 CXEMBI peabHOTO
. R c YCHWIUTEIBbHOTO Kackajaa C LEbI0
1 3 3 o
L0k Ik 1000 ompeNeNieHusl  psAlla ero  IoKasaTesew:
Rr G kodpdunrenTa  ycuiaeHus B o0JacTH
|| .
200 100,0 cpennux uactor (KO0), morapupmuueckon
—:—@—H-*——K VTl Ry ammumtynHo-yactoTHOM [JIAUX G(o) u
. ¢hazoyacToTHOM [@UX o(0)]
I
XapaKTePUCTHK, MEePEXOTHBIX
R R4
22 270 c xapaktepuctuk (IIX) B obsact Maiblx
2
: :L|: 100,0 (MB) wu  Oompmmx  (BB)  Bpewmen,
2 T . aMIUTATYHOM XapakTepucTuku (AX);
- rpaduyeckoe OCTPOEHUE
Puc. 1 CxD xackaga OD BBIIICTIPUBEICHHBIX XapaKTEPUCTHK;

- MPOBEJCHNE  HWMHTAIIMOHHOTO
MOJIEJIUPO-BaHUs pabOThI peabHOTO YCUIIMTENBHOTO Kackaaa B cpeae MicroCap

Tema: " YcenanreJbHbIA KACKa/l ¢ Pe3MCTUBHON HATPY3KOil MPH PA3JIHYHbIX
CXeMaxX BKJIKYEeHHS] AaKTUBHOIO 3jieMeHTa"
3agaHue:

RI 10k
— - ACIOJIb3Ys Ipa)OaHATUTUYECKUN METO
— aHanu3a W napamerpel Tpanzucropa VTI,
RI Ik DAl paccyuTath 1O TpUIaraeMod BhIXOAHOM BAX
2 6 €KMMBbI aboTBl 1O  IOCTOSTHHOM "
— 2| D P P y
IIEPEMEHHOMY TOKY CXEMBI pHcC. 1:
3 - OIPENEIUTh NapaMeTpbl TOUYKU IOKOS B
— 7 .
R +E  bexume A;
— 4 - HAHECTU HArpy304HyI0 MpsMYyI0 IO
-E nepemenHHOMy TOKY W OIICHUTH BEIHUYHHY
— MaKCUMaJIBHOI'O pa3maxa BBIXOJHOI'O CHIrHaja
Puc. 2 CxD

(U2max).

Tema: "U3yueHue yCHJIUTEJISA C OTPULIATEILHOM 00paTHoii cBsizbi0 (OOC)"

3aganue:

- 1300pa3uTh CTPpyKTypHYIO cxeMy (CxC) AByXKacKaJHOTO YCUIHUTEINS, B KOTOPOM
UCIIOJIB30BaHbl MecTHbIE U o01mas OC.

Tema: " @yHKIIMOHATBHBIE YCTPOICTBA HA OCHOBE OINEPAIIMOHHOTO YCUIIUTENS
(OY) wu ananoroBoro nepemuoxurens (AIIC)"

3aganue:

- Ha puc. 2 npuBeaeHa CxD MpUHLUNHUAIIBHAS MACIITAOUPYIOIIETO YCHUIUTENS,
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peanu3zoBaHHOro Ha omnepanroHHoM ycunutene (OY) K140V /126 ¢ mapamerpamu KO=
2 105, f1 =2 107 I'u, RBbBIX = 50 Om. TpeOyeTcst paccuuTaTh mapaMeTphbl yCHIATEIS:

koapunuent ycunenus KU, Bxognoe conporusinenue RBX, monocy npomyckanus 1o
ypoBHio MB = 0,707.

Tembl KypcoBBIX padoT. TUIIOBOE 3a/1aHNE

Ne HauMeHoBaHMe TEMBI

1 [II1pOKOIOIOCHBIN YCUIIUTEIb

Ycunurens curaajia 3BYKOBBLIX YdaCTOT

3 Ycunurens npeaMoaysTopa
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MMHUCTEPCTBO OBPA3BOBAHMS 1 HAYKN POCCUMCKOU ®EJEPALIN
ATEHTCTBO I10 OBPA30BAHNMIO POCCUMCKON ®EJIEPALIMU
I'OCYJAPCTBEHHOE OFPA30BATEJIbHOE VUPEXJIEHUE
BBICIIEIO ITPO®ECCUOHAJILHOI'O OBPA3BOBAHMS
PSA3AHCKUI TOCYJIAPCTBEHHBIN PAJJMOTEXHUYECKWI YHUBEPCUCTET

3AJIAHHUE HA KYPCOBYIO PABOTY
o qucnuiuinae «Cx ADY»

CryneHt

| rpynma |

1. Tema

[I1poKOIONOCHBIN YCUIUTEh

2. Cpok npeJicTaBlIeHuUs K 3alTuTe

| XX xxxxxxx 20XX roma

3. HcxonHble JaHHBIE IS IIPOCKTHPOBAHHWA

Ne /1 | HanmeHnoBaHMe faHHBIX O06o3HaueHne Komuuaectso Emnnuna uzm.

3.1. BrixonHoe HanpskeHne UBbIX (pa3max) Bonsr

3.2 Koaddumuent ycunenus KU -

3.3. Jlnama3on pabounx 4yacToT fH...fB I'u

34. HcTounnk curnana RI’ Om

3.5. Brixoanas Harpyska RH Om
W ckaxkeHust BBIXOTHOTO CUTHANA:

3.6. JIUHEHHBIC MH b

MB nb

HEJIMHEHHBIE, HE OoJiee kI" %

3.7. OTHOIIIEHNE CUTHAJI/TITYM, HE MEHEe q b
PerynupoBka ycuiieHus:

3.8. CTymneHYaTas yepes XX nb b
TIJIaBHAS 0.. b

3.9. HcTouynuku nuTaHus B
BBIOMPAIOTCS U3 CTAHIAPTHOTO psifa: £ 5; + 6;+ 12; + 15

3.10. YcnoBust SKCIuTyaTalyu HOPMAJIbHBIE

3.11. OO0BeM Mpou3BOJICTBA MEJIKOCEPUHBIN

3.12. JonomHuTebHbIC TPEOOBAHUS

4. Coiep)KaHuE MOSICHUTEIILHOM 3aITUCKH

4.1. Beenenue

4.2. DCKHM3HBIM pacyeT yCHINTENS

4.3. PazpaboTka ayekTprudecKkoil IpUHIUMHATBHON cxeMbl (CxD) ycumuTens

4.4. 3aKiro4eHue

4.5. bubnmorpaduueckuii crimcox

4.6. ITpunoxenue — [lepeuens snementon (119)

5. Ilepedens rpadudeckoro Marepuara.

5.1. 1 muct popmara A2 (A3) — CxD npuHIUTHATIEHAS

PyxoBoautens paboTs

3aI[aHI/Ie MPUHAIT K UCIIOJTHCHUTIO

MOJIMCH, JaTa
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KoHTpoJibHBIE BONIPOCHI 1JI1 OLEHKHU ¢CPOPMYJTHUPOBAHHOCTH KOMIIETEHIIMH .
I1.1 OIIK-2.1,2.2
TecToBbIe 3aJaHUS (TP BHITOJTHEHUH 33 IaHUSI TIOCTABUTD 3HAK «X» B BBIICIICHHYTO
YKUPHOW JTMHUEHN KIIETOUKY, HOMEP KOTOPO COOTBETCTBYET HOMEPY BHIOPAHHOIO
OTBETA)

Bomnpoc 1 1]2]13] 4

Jlorapudmuueckass  aMIIUTyAHO-4yacToTHass — xapakrtepuctuka  (JIAUX)
OJIHOKACKAJHOTO YCHJIUTENSI MOCTOSHHOTO TOKa ¢ KOA((OUIIMEHTOM YCUJICHUS B
obnacTtu cpenHux 9actoT Ky mokasaHna Ha prCYHKeE:

BapuaHThl 0TBETOB HA BONIPOC

1 2 3 4
GbB(o) A Gub(o) Gb(o)
GB()
Go Go Go
TN . w 1 :
oS N 7o N / on os \
Bonpoc 2 11213 4

[lepexoaHas xapakTepucTuka B o0iacTu Majbix U Oonbiux BpemeH (MB u
bB) onHokackaaHOro yCHUIUTENS MEPEMEHHOTO TOKA C PE3UCTUBHON HArpy3koil
IIOKAa3aHa HAa PUCYHKE:

BapuaHTbl 0TBETOB Ha BOIIPOC
1 2 3 4

\  h@® h(t) h(t) h(t)

t t t \
N

Bomnpoc 3 1 2 3 4

Kakoi#i curnan Hamo mojaBaTh Ha BXOJ| YCWJIUTEJS, YTOObI U3MEPUTH €r0
aMIUTUTYAHYIO XapakTepucTuky (AX)?

BapI/IaHTbl OTBETOB Ha BOIIPOC

1 2 3 4

JIunenHo | ['apmMoHMYECKUii ITocTostnHOE Ha- | [locnenoBaTenbHOCTH

BO3pac- CUTHAJI C YaCTOTOM, | IPSKEHUE  BEJIH- | IPSAMOYTOJIbHBIX HMITYJIb-

Talollee | HaXoAsIencs B | YnHOM | BOJIBT. COB pAa3JIMYHOIO pa3zmaxa

HalpspK | IMANa30HE CPETHUX C 4aCTOTOM, HaXOJsIIeHCs

CHHUE. 4acTOT AUX B JMama3soHe CpeaHux
YCUJIATES, c gacTtoT AUX ycunurens.
pa3IMYHBIMU
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AMIINIATY JaMH.

Bomnpoc 4 1 2 314

Ha Bxoje ycunutens IeiMcTBYeT rapMOHUYECKUN CUTHA ¢ aMIuiUuTyaou 100
MB, yactoroit f 1 HyneBoil HauadbHOU (a3zoi. Ycuiurenab paboTaeT B JTUHEHHOM
pexume. KakoBel OyAyT mapaMeTpbl CUTHajga Ha BBIXOJE YCHIIUTENS, €CIH
snayenns AUX u @YX Ha yactore / COOTBETCTBEHHO paBHbl 10 u (— 45°)

BapI/IaHTLI OTBCTOB Ha BOIIPOC

1 2 3 4
HapaMeTpLI CUTrHalia UMBBIX =10 B, UMBI)IX =1 B, UMBBIX =1 B,
HE U3MEHATCA @y = 45° @y = - 45° @0 = - 90°

Bonpoc 5 1 12]3] 4

JIByXKacKaHbIN YCUIUTENDb (TPaH3UCTOPHI YCUIIUTEINS BKIFOUYEHBI TI0 CXEME C
0D2) oxBarwiu nersed nociegoBaTenbHol no HanpstkeHutro OOC (H — tuma) ¢
rryounot OC F=10. Kak wusMensarcs mapameTpbl ycuiutens (kodpduimeHt
YCWJICHHSI TI0 HAMPSDKEHUIO K yr, KOYPOUIIUEHT ycusieHus 1o ToKy Kir, BeTuInHbI

BXOJTHOTO M BBIXOJHOTIO CONMPOTHUBICHUN Rpxr U Rppixp, MOIOCa mpomyckaHus
Afg)?

BapuaHThl 0TBETOB HA BONIPOC

1 2 3 4
[MTapameTpsl Kur 1 Rppixr Kur 1 Rpxr Kir 1 Rppixr
YCUJIUTEIS HE yMeHbiarcs B F yMenbinarcs B F YMEHBIIIATCS
W3MEHATCS pa3; Rpxr u Afg pa3; Rppixr 11 Afg B F pa3; Rpxr

yBenuuarcs B F pa3; | yBenuuatcs B F pa3; | u Afg

K¢ HEe u3menurcs. K;r HEe u3mMeHuTcs YBEJIMYATCS B
F pa3; Kyr HE
n3Me-
HHUTCS

OTBeThI HA TECTOBbIE 3aJaHuA

Homep BapuanTa Homep npaBwjibHOI0 0TBETA
1 2
2 1
3 2
4 3
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KoHTpoJibHbIe BOPOCHI ¢ 0TBETAMH

1. Bonpoc. I1o kakoit popmyie onpenensercs KoahPUIMEHT yCuiaeHus B neundenax,
eciu kodduiment ycunenus B pazax Ky?

Otger. 20 Ig K,.

2. Bompoc. Kakue nokaszatenu yCUIMTEIBHOTO YCTPOMCTBA XapaKTEPU3YIOT €ro
YaCTOTHBIC XapaKTEPUCTUKH?
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OtBer. AMIumTyqHO-4acTOTHas xapaktepuctuka (AUX), mpencraBistomas coOoi
3aBUCUMOCTh MOJYJII YacCTOTHOTO Kod(dduimeHTa mepesays OT YacTOThI BXOJHOTO
rapMOHUYECKOTO CHUTHaJa, C TapaMmeTpamu: Kod(pPUIMEeHT ycwieHus B o00yiactu
cpeanux (pabounx) yactoT K, mojoca MpomyckaHusi (wp - @y) TPaHULBI KOTOPOM
OMPENENAIOTCd MO 3aJaHHbIM OTCUETHBIM YPOBHSIM KO3 UIIMEHTa YCUJICHUS,
¢dazouactotHas xapakrtepuctuka (DOUX) — 3aBUCUMOCTh aprymMeHTa YacTOTHOIO
kod(pdunreHTa nepeaadyu OT 4aCTOThI BXOJHOT'O TAPMOHHUYECKOTO CUTHAIa

3. Bompoc. Kakue mnoxkaszatenu yCHINTEIBHOTO YCTPOMCTBA XapaKTEPU3YIOT €ro
BPEMEHHBIE XapAKTEPUCTUKU?

Otger. Ilepexonnas xapakrepuctuka (I1X) B o6nactu maneix (MB) u 6onbmux (bB)
BPEMEH, MPEACTABISIONIAs PEaKIMI0 YCWIMTENs Ha CKaykooOpa3HOE BO3JAEHCTBUE C
napametrpamu: BpeMs ycranoBiieHus [1X MB (¢ycr), cnag 11X BB (£A).

4. Bonnpoc. Ha BXoje OJHOIONIOCHOTO YCWIMTENS TMOCTOSHHOTO TOKa JEHCTBYeT
FapMOHUYECKUN CHUTHAJI YacTOTOU w>> wpg u ammmryaon U,. B deMm orianume
BBIXOJIHOI'O CUTHAJIA OT BXOAHOTO?

OtBer. AMIUIUTYAa BBIXOAHOTO TrapMoHudeckoro curHana U,gsx=K(wp) U,
HavanbHas (asa npumepHo -90°.

5. Bonpoc. Ha3Bath cxeMbl BKIIIOUEHHsI OWITOISPHOTO TPAH3UCTOPA B YCHIMTEIHHOM
Kackaje.

OtBert. C 06mmmM smuttepom O3, ¢ obmeit 6a30it Ob, ¢ 06muM komutekTopom OK.

6. Bonpoc. Kakumu TokamMu U HanpsDKEHUSIMH 331a€TCSl PEKUM paOOThl OUIIOJISIPHOTO
TPAH3UCTOPA 1O MMOCTOSSHHOMY TOKY?

OtBer. Pexxum paboThl MO TOCTOSSHHOMY TOKY 3aJaeTcs CIEAYIOIUMH TOKaMH H
HanpsoKkeHUsIMU: Iy, Urso, Isg, Upno

7. Bonnpoc. Manomo1HbIil OUMONSPHBIA TPAH3UCTOP UMEET CIIETYIOLIUE TapaMETPhI: 75
=10 Om, hy;5 =200. Yepe3 TpaH3UCTOp, BKIKOYEHHBIN M0 cxeMme ¢ OO, MpOTeKaeT TOK
nokosa Igy=10 MA. Kakue 3HaueHHs BEJIWYMH HMEIOT BXOJHOE CONPOTHUBIICHUE
TPAH3UCTOpPA U €ro KpyTh3Ha?

OtBer. Bxognoe compotusieHue h; 5= ry +/26°103/Ixg] hy;5=5 kOMm, KpyTH3Ha
tpansucropa S =l /26:103= 0, 4 A/B

8. Bonpoc. [1pu BBegenuu nocnenosarensHoii no Bxoay OC yBenuuuics KodGOUIUEHT
YCUJIEHUS IO HANPSKEHUIO UM YMEHBIIWIOCh BXOJHOE compoTuBieHue. Kakoro 3naka
OC ObLna peani3oBaHa B yCUJIUTENE?

Otger. [TonoxurensHas oopatHas cBs3b (ITOC).

9. Bompoc. Kakum 00pa3oM U3MEHSIIOTCS YacCTOTHBIE CBOMCTBAa YCHUJIUTENS MPHU
BBEJCHUN B YCUJIUTEIb TMOCJIEIOBATEIIBHON MO BXOAY W MAapAJJIEIbHOM IO BBIXOILY
OTpHUIIATEIBLHON 00paTHOM CBSI3U?

OtBer. Pacmupsiercss mnojoca NPOMYCKaHUA MPU OJHOBPEMEHHOM YMEHBIIECHUH
kodhumrenTa ycunaeHus B oonactu cpennux gactot (CY).

10. Bonpoc. U3 kakux coOOpakeHUN BHIOMPAETCS IMOJOKEHHE TOYKU TIOKOS B
JUHENHOM pexuMe (pesxxume A) paboThl YCUITUTENBHOTO Kackasa?
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OtBer. IlonoxxeHue TOYKM TIOKOSA JOJDKHO BBIOMPAThCS TakK, 4YTOOBI BBIXOJIHOE
HaNpsDKEHUE HE M0Naaao B 00IaCTH HACBILIEHUS U OTCEUKH TPaH3UCTOpA.

11. Bonpoc. UYto Takoe «3dpdext Muiepa» M Kak OH CKa3blBA€TCAd HA YAaCTOTHBIX
cBoicTBax kackana O9?

OtBer. «OddekTom Munepa» HMEHYIOT SBJIEHHE CYIIECTBEHHOI'O YBEIUYEHUS
BXOJTHOW €MKOCTM TPAH3UCTOpA B PE3YJbTATe IAECUCTBHUS BHYTPEHHEW IapalIeIbHOU
OOC 1o HampspKEHHIO Yepe3 eMKOCTh 0OpaTHOCMEIIEHHOTO Iepexoia 0a3a-KouIeKTop
Ck.

I1.2 OIIK-2.3

TecToBbIe 32JaHUS (P BHITOJIHEHUH 33 JaHUS IOCTABUTD 3HAK «X» B BBIICIICHHYTO
KUPHOH TMHUEH KIETOUKY, HOMEp KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO
OTBETA)

Bomnpoc 9 11213 |4

[Tpu ogrHaKOBOM BeIMUMHE HArPY3KU HAHOONBIINI CKBO3HOU KO (PUIIMEHT yCUTICHHS 110
HaNpPsHKEHUIO 00eCTIeYNBACT KaCKal:
BapuaHThI 0TBETOB HA BOIIPOC

1 2 3 4
¢ OK c Ob (0C) Qg depeHIranbHbIT
Bomnpoc 10 1 2|31 4

[Ipy oguHaKOBOW BENWYMHE PE3UCTHUBHON HArpy3KH HAaWOOJBIIYIO TIOJIOCY MPOITYCKAHHS
AYX obecieynBaeT KacKam:

BapI/IaHTI)I OTBECTOB HA BOIIPOC

1 2 3 | 4
¢ OK c Ob c 0D b depeHIaIbHbIN
Bomnpoc 11 1 21314

st obecrieueHust pexuMa ycwieHus B auddepeHIMaIbHOM YCHWIMTEIHPHOM KacKase
HEOO0XOIUMO:

BapI/IaHTI)I OTBECTOB HA BOIIPOC

1 2 3 4
1oJaTh Ha JIBa €ro o0ecrneunTh nmogat Ha JBa €ro| mojaTh CUTHAI
BX0Ja OJJMHAKOBEIE COOTHOIIICHHUE BXOZ@ PA3HOIIOJSPHBIE| HA OJUH U3 €TO
CUTHAJIBI Rx/R>>>1 ipu CUTHaJBl OJWHAKOBOM| BXOJIOB,
OJIMHAKOBBIX BXOJHBIX BEJIMYHHBI 3a3eMJIUB
CHUTHAJIAX BTOPOI1
Bomnpoc 12 1 2 3 4

Uto6s1 obecrieunts 3¢ dexTuBHy0 padoTy kackamga ¢ OK (OI1) HeobxoaumMo npeabsIBUTh
clienyromue TpeOOBaHUS K BEIMYMHAM CONPOTHBICHHUS HMCTOYHMKAa CUTHaAa Rr
COIPOTHUBIICHUIO HArpy3KkH Ry:

BapuaHTBI 0TBETOB HAa BOIIPOC
1 2 3 4
Rr>>hiin, Ru— 0 Rr=hiin, Ru— 0 Rr— 0, Ry— Rr>>hiin, Ry>>
his
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Bomnpoc 13

1

2 13 4

UtoOs1 obecrieunth 3¢ dexTuBHYI0 padory kackaga ¢ Ob HeoOXoaumMo NpeabsSBHUTH
clenyromme TpeOOBaHMS K BEIMYMHAM CONPOTUBJICHHS WCTOYHUKA CHTHamMa Rr u
COINPOTHUBIICHUIO HAarpy3ku Ry:

BapuaHTBI 0TBETOB Ha BONPOC

1

2

3

4

Rr— 0, Rg— «

Rr— o, Ruy— 0

Rr>> hi1n, Re>> hin

Rr>> hiin, Ru— 0

Bonpoc 14

1

2 3 4

YToOb! NOMYyYUTh MaKCUMaNbHO IUIOCKYI0 AUX ycHIUTeNbHOro Kackaja ¢ sMuTTepHoil BY
KOppeKIHen (C 4acTOTHO3aBUCUMOM nocienoBaTenbHoi o Toky OOC) Heo6Xx0auMo 06ecreunTh
BEJIMYMHY ITOCTOSTHHOM BPEMEHU 1IENU KOPPEKIMU PABHYIO

BapuaHTbl 0TBETOB Ha BOIIPOC

1

2

3

4

IIOCTOSITHHOW BPEMEHHU

LMY HATPY3KU
(RxorCropr= RuChr)

RioprCrop= 10RyCy

RkorCror= (RuCp)/2

RrorCrop= 2RuCn

Bonpoc 15

1

2 3 4

3aBUCUMOCTbh BEJIMUYMHBI KOJeOaTelbHON MOIIHOCTH B HAarpys3ke JABYXTaKTHOTO YCHIIUTENS
MOITHOCTH OT BEJIMYUHBI 3TOM Harpy3KH COOTBETCTBYET IpauKy PHCYHKa:

BapuaHThl 0TBETOB Ha BONIPOC

Rppix— .

Raepix— 0.

Repix— 0.

1 2 3 4
Pu(Ru) Pu(Ru) Pu(Rn) Pu(Ru)
N
Ru Ru Ru Ru
I
Bomnpoc 16 1 2 3 4
Hns  sddexktuBHOrO  (QYHKIMOHAIBHOTO MPEOOpa3oOBaHMsl CHTHAIIOB OTIePALIMOHHBIH
yeumutenb ( YIIT) nomkeH oTBeuaTs CIeAyIOMMUM TPEOOBAHUSIM
BapuaHThI 0TBETOB HAa BONIPOC
1 2 3 4
Kuo— o0; Rpx — oo; Kuo— o0; Rpx — oo; Kuo— o; Rgx — 0 Kuvo = I; Rex —

o0; RBprx— 0.

OTBeTHI HA TECTOBBIE 3aIaHUSI

Homep BapuanTa

HomMmep npaBwjibHOI0 0TBETA

9 3, 4
10 3, 4
11 2
12 3, 4
13 3
14 2




15 2, 4

16 1

KoHTposbHBIE BONIPOCHI ¢ OTBETAMHU

1. Bonpoc. Kakue anements! cxemsl puc.ll. 1

0OyCJIOBIIMBAIOT TOSIBJICHUE JIMHEWHBIX YaCTOTHBIX +E
UCKAKEHUM U B KaKUX 00JIaCTAX 4acToT;
COOTBETCTBEHHO JIMHEWHBIX HCKAKECHUUTIIEPEXOIHOU
XapakTepucTuku B oonactsax MB u BB?

OtBert. [logBIEHNE TUHEWUHBIX YAaCTOTHBIX MCKAKEHUMN
B obmactu HY u coorBerctBeHHO BB 00ycioBieHb
OonpmMMu  eMKOCTsIMU  KoHAeHcaTopoB Cp U Cryypo.
IlosiBneHKWe JIMHEMHBIX YAaCTOTHBIX HCKAXXEHUU B
oonactu BY u coorBerctBeHHO MB 00ycCioBIeHbI
VHEPLMOHHBIMU CBOMCTBAMHM TPAaH3UCTOpPAa U MaJIOU
eMKOCTBIO0 C.

2. Bompoc. KakoBo HazHaueHue smuttepHoit BY
KOppeKuun?

OtBer. Beenenne nenn smurrepHo BU koppekuuu mo3BOJIAET YJIyUIINTh YaCTOTHBIE
CBOMCTBA YCWJIMTEIBHOTO KacKaJa, a MMEHHO YBEIWYMUThH IIOJOCY HPOIYCKaHUs B
obnactu BY.

3. Bonpoc. Ilosicaute npunuun padoTel uenu 3mutrepHod BY koppekuuu. OTBeT.
[ens smuttepHoit BU koppekiuu mpeacTaBiseT cOOOM IeMb YacTOTHO-3aBHCUMOMN
OOC, BennunHa riayOUHBI 00paTHOM CBSI3U F' KOTOPOM YMEHBIIIAETCS C POCTOM YaCTOThI
YCWJIMBAaEMOTO CHUTHala, YTO MPUBOAMUT K YBEIWYEHUIO KO3(P(UIIMEHTa YCUJICHUS B
obnactu BY.

4. Bompoc. Kak BpIOupaeTcs MOJIOKEHHE TOYKH IOKOS TPAaH3UCTOpA YCUIIMTENS
MOITHOCTH B pexume B?

OtBert. [lonoXeHrE TOYKM IOKOS TPAH3UCTOpPA YCHWIIUTENS MOLIHOCTH B pexume B
YCTaHaBIIUBACTCS IIPU ITOCTOSIHHOM TOKE KOJIJIEKTOPa PaBHBIM HYJIIO.

5. Bompoc. Kaxoii reomerpuyeckodt ¢urypoir Ha BbeIxogHOW BAX TpaH3ucTopa
0oTOOpakaercs Mose3Has MOIIHOCTh?

Otser. [IpaMOyTOaBHBIN "TPEyTrOIBHUK MOIIHOCTH .

6. Bonpoc. [louemy ycunuTenn MOIIHOCTH pabOTalOIIME B pekuMe B, CTposiTcs 1O
IBYXTaKTHOU cxeme?

OtBer. Takoe CXEMOTEXHHMYECKOE PEIICHUE TMO3BOJISET YCTPAHUTh B Harpys3ke
YCUJIUTEJS] CUTHAJIBI YETHBIX TAPMOHUK U IIOJIYYHUTh HA BBIXOJE CXEMbl TAPMOHUYECKOE
KoJieOaHue MpU BXOITHOM TapMOHUYECKOM CUTHAJIE.

7. Bonpoc. Ha kakylo BeIMYMHY OTJIMYAOTCS  KOAQUIIMEHTHI  YCHUIICHUS
MacIITa0UPYIOUIETO YCWIMTENS B HeEHHBepTupymoweM (K;)u HHBEPTUPYIOLIEM

BKIIOUEHUSIX (Kpyp7)
?

Puc.II.1 CxD kackana

22



OTBerT. KHH = KH +1
8. Bonpoc. Uto Takoe 3ppekT «BUPTYaTbHOTO HYJIS» U YeM OH OOYCIIOBJICH?
OtBeT. DPPEeKTOM «BUPTYAILHOTO HYJIS» HA3BIBAIOT SIBIIEHHWE TOTO, YTO MOTEHIIMAT
WHBEPTUPYIOIIETO BXoja pemartomero ycwmmrens (OY) crpeMuTcs K HyNO, NpU
yCIOBHM, YTO KO3(puiumeHt ycuieHus 1o HamnpsokeHutro OV  crpeMurcs K
0ECKOHEYHOCTH.
9. Bompoc. UTo Takoe CHHXPOHHBIM JETEKTOP M Ha KAaKUX YCTPOMCTBAX OH
peanuzyercsi?
OtBer. CHUHXpPOHHBIM JETEKTOp MpeAHA3HAYEH I JAEMOJYJALMH OalaHCHO-
MOJYJIMPOBAHHOIO KOJEOAHHSI W COCTOMT U3 aHajoroBoro nepemHoxutens (AIIC),
reHeparopa OMopHOro KojebaHus, GuiabTpa HUKHUX YaCTOT.
10. Bompoc. Kakue ycTpoHCTBa CONEpPKUT CTPYKTypHas CXe€Ma JIMHEHHOTO
nemoxaynaropa AM konebanus Ha AITC?

OtBet. CobctBenHo AIIC mnm GanaHCHBI MOAYJSTOP; YCTPOMUCTBO IS CHITHS
AM Mopynsnuu, BKIOYaromiee ycwinTtedb AM  koinebaHuss W JABYCTOPOHHHM
OTPaHUYMUTENb N0 MAaKCUMyMY; (UIBTP HUIKHUX YacTOT JJIS TMOJABJICHUS] CUTHaNA C
CyMMapHOM 4aCTOTOM.
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