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OrieHOYHBIE MaTEPUAITBI — 3TO COBOKYITHOCTh Y4€OHO-METOAMYECKUX MaTEpPUAJIOB
(KOHTPOJIbHBIX 3aJIaHHH, oMcaHui (PopM U TIPoIeayp), NPEAHAZHAUYCHHBIX JJISI OLICHKU
KaueCcTBa OCBOCHUS 00yUYaOIMMHUCS JaHHOUN AUCIUILUIMHBI KaK YaCTH OCHOBHOM
npodeccroHansHON 00pa30BaTEIHLHOM MPOTPAMMBI.

OneHouHbIe MaTepUalbl — 3TO COBOKYIMHOCTh Y4€OHO-METOAUYECKUX MAaTepUasoB
(KOHTPOJIbHBIX 3aJaHui, ONUCaHUui (GOpM U MPOLEAYp), NPEeIHA3HAUCHHBIX ISl OLEHKH
KauecTBa OCBOCHHS OOYYAIOMMMHUCS JaHHOW JUCIUIUIMHBI KaK 4YacTH OCHOBHOM
00pa30BaTEIbLHOM MPOTPAMMBI.

[lenb — OUEHUTH COOTBETCTBUE 3HAHUM, YMEHHM WU YPOBHS MNPHUOOPETEHHBIX
KOMITETEHITUH, OOydJaloImMXCs IEIsIM W TPeOOBaHHWSAM OCHOBHOW 00pa30BaTeIbHOM
MPOrpaMMBbl B XOJI€ MPOBEACHUS TEKYIIETO KOHTPOJISI U IPOMEXKYTOYHOM aTTECTALIUH.

OcHoBHast 3agaya — OOECIEYUTh OLEHKY YPOBHS C(POPMHUPOBAHHOCTH
OOIIEKYIbTYPHBIX 151 po¢eCCUOHANIBHBIX KOMIIETCHIIUH, puOOpeTaeMbIX
00y4aroUMMcsi B COOTBETCTBUU C ITUMH TPEOOBaHUSIMHU.

KoHTponb 3HaHui MpoBOIUTCS B (hOpME TEKYIEro KOHTPOJIS U MPOMEKYTOUHON
aTTECTALIMH.

Tekymuil KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C LEIBIO ONPEIEIICHHS CTENEHU
YCBOGHHSI y4yeOHOrO Marepuana, CBOCBPEMEHHOTO BBISBICHUS M  YCTpaHEHUs
HEJOCTaTKOB B MOJrOTOBKE OOYYalOIIMXCA W MPUHATUS HEOOXOAMMBIX MeEp IO
COBEPINEHCTBOBAHUIO METOJMKU TIPENOIaBaHusl y4eOHOW JUCIUIUIHHBI (MOIYJIs),
opraHuzanuu padboThl OOy4YaIOIIMXCA B XOA€ YYEOHBIX 3aHATUM U OKa3aHUS UM
VHAUBUIYaTbHON ITOMOIIIY.

K KOHTpOJIIO TEKyIIeW yCneBAEMOCTH OTHOCATCS IPOBEPKA 3HAHUM, YMEHUU M
HABBIKOB, MPHOOPETEHHBIX OOYYAONIUMHUCA Ha MPAKTUYECKUX 3aHATUAX U
nabopaTtopHbix pabotax. [Ipu BbINONMHEHUM JA0OPATOPHBIX pPabOT MPUMEHSETCS
CUCTEMa OLIEHKM «3a4TeHO — He 3auyTeHo». KonuuecTBo 1abopaTOpHBIX padoOT 1Mo
KaKJIOMY MOYJIIO OmpeiesieHo TpaduKoM, YTBEPKICHHBIM 3aBeAyromumM Kadenpoii. Ha
MPAKTHYECKUX 3aHATUSAX UCIIOIB3YETCS CUCTEMA «3aYTEHO — HE 3aUTCHO.

[IpoMeKyTOUHBII KOHTPOJIb MO JUCUUIUIMHE OCYLIECTBISETCS MPOBEACHUEM
’K3aMeHa MO MMEePBOM YaCTU JUCUUIUIMHBI U TEOPETHUECKUM 3a4ETOM I10 BTOPOH.

Hacnopm OUECHOYHbIX Mamepuaioe no Oucuunﬂune

Ne | Kontponmupyembie  pasmensi | Kox konTponmupyemoii | Bun, wmeron, ¢opma
1/ | (TeMbl) TUCIMILIUHBIL KOMIIETEHIMU (WIH €€ | OUEHOYHOTO
YacTH) MEpPONPUSATHUS
1 2 3 4
1 BBenenue OIIK-2 OK3aMeH
2 OcHOBHbIE MOKA3ATENMN | e o Pemenue 3a/ad,
YCUJIMTEIBHOTO YCTPOUCTBA DK3aMEH




3 ['padoananutuaeckuit
aHaIu3 paboThl
Pemenue 3a1ad,
yCHIMTeIpHOTO Kackama c¢ | OIIK-2
AK3aMeH
VCII0JIb30BaHUEM BAX
aAKTUBHOT'O DJIEMEHTA.
4 OTtpunareabHast obOpatHas
P p OIlK-2 DK3ameH
CBSI3b B YCUJIUTEISIX.
5 Ananu3 paboTel B TMHEHHOM
pexumMe YCHJIUTEIHHOTO
. Pemenne 3amau, 3ader
KackaJa ¢  PE3UCTUBHOMU .
. OIIK-2 1o 1abopaTopHO
HArpy3KOW TIpH Pa3TUIHBIX
paboTe, s3K3aMeH
cxemax BKJTFOUCHUS
TPaH3UCTOPA
6 Obecrieuenne u
cTabunuzarus pexuMa
paboTHI ycunurensHoro | OINK-2 DK3amMeH
KackaJa [0 TOCTOSSHHOMY
TOKY.
7 Kackanpl mnpeaBapuTeIbHOTO OIIK-2 Pemenue 3aj1a4,
YCHUJICHHUS HK3aMeH
8 [[InpoKOMoIOCHBIE  KAacKaJIbl
P 1 oMK -2 DK3aMeH
YCHUJICHHUS.
9 Brixoanbie KacKaJbl Pemnienune 3amad, 3auer
YCUJICHUS. OIlK-2 1o JabopaTopHOM
pabote, SK3aMeH
10 | Ycunurenu MTOCTOSTHHOTO
OIIK-2 DK3amMeH
TOKa
11 | OnepaluoHHbIE YCUIUTEIHU U Pemienne 3amau, 3ader
(yHKIMOHAJIbHbBIE OIIK-2 o 1abopaTopHOM
YCTPOKCTBA HA UX OCHOBE. pabote, SK3aMeH
12 | YcrpoiicTBa 00paboTKH
CHUTHAJIOB Ha OCHOBE Pemenne 3a7a4
OIK-2 A
aHAJIOTOBBIX HK3aMEH
MIEPEMHOKHUTEIIEH.
Kpurepuu ouennBanusi KomnereHuui (pe3yabTaToB)
1) YpoBeHnb ycBoeHUSI MaTepurana, mpeayCMOTPEHHOTO TPOTrPaMMOH.
2) YMeHue aHaNM3upoBaTh Marepuaj, YCTaHABIMBATh MPUYUHHO-CIICICTBEHHbIC
CBSI3U.

3) KauectBo oTBeTa Ha

yOEXKICHHOCTb, JIOTHIHOCTD.

BOIIPOCHI:

IIOJIHOTA,

apryMEHTUPOBAHHOCTb,




4) CoaepkaTeiabHasi CTOPOHA M Kaue€CTBO MaTEpUAIOB, IPUBEJACHHBIX B OTYETaX
CTyJIEHTa 10 JaO0paTOPHBIM padoTaM, MPAKTUYECKUM 3aHSATHSIM.

5) Ucnonb30BaHue AOMOJIHUTEIBLHOM JIUTEPATYPHI PU MOATOTOBKE OTBETOB.

YpoBeHb 0CBOCHHS C(HOPMHUPOBAHHOCTH 3HAHMK, yYMEHWM W HaABBIKOB 10
JUCIUIUTMHE OLIEHUBAETCs B hOpMe IIKaJIbl OLICHUBAHUSI:

«OTJMYHO»  3aCTy’KHUBAeT  CTYACHT,  OOHAPYXMUBIIMI  BCECTOpPOHHEE,
CHUCTEMaTH4YeCKoe M TIIIyOOKOe 3HaHHE Y4eOHO-IPOrpaMMHOTO MaTepuaia, yMEHHE
CBOOOZHO  BBITIOJIHATH  3aJaHusi, MPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMBIIHMH
OCHOBHYIO M 3HAKOMBIM C JIOIIOJHUTEJILHOW JIUTEPAaTypol, PEKOMEHIOBAHHOMN
nporpaMmon. Kak npaBuiio, OeHKa «OTIMYHO» BBICTABIIETCS CTYAEHTaM, YCBOMBILIHAM
B3aMMOCBSI3b OCHOBHBIX TOHSTHH TUCIUIUIMHBI B WX 3HAYCHUH JUIS MPUOOpeTaeMoi
npodeccun, TPOSBUBIIMM TBOPUYECKHE CIHOCOOHOCTM B TOHUMAaHUM, HU3JIOXKEHUH U
UCIOJIb30BAaHUHU Y4E€OHO-IPOrPAaMMHOTO MaTepuaia.

«Xopomo» 3aciIyXKUBaeT CTYACHT, OOHAPYKUBIIUW IOJTHOE 3HAHHME Y4YEOHO-
MPOrpaMMHOI0 MaTepurala, YCIEIIHO BBINOJIHAUIUMN IPETyCMOTPEHHBIE B MPOrpamMMe
3a/1aHMsl, YCBOMBIIHMI OCHOBHYIO JUTEPATypy, PEKOMEHIOBAaHHYIO B Iporpamme. Kak
IIPABUJIO, OLIEHKA «XOPOIIO» BBICTABIIAECTCS CTYIEHTAM, ITIOKa3aBIIMM CUCTEMATUYECKUN
XapakTep 3HAHUW MO AUCIUIUIMHE U CIIOCOOHBIM K MX CAMOCTOSITEIbHOMY TOTOJIHEHHUIO
U OOHOBJEHUI0O B XOJ€ JajbHedmed yuyeOHOM paboThl M mpodeccruoHambHON
NEATEIIBHOCTH.

«Y10BJ1€TBOPUTEJIBbHO»  3aCIy)KMBA€T CTYACHT, OOHApYXHUBIIMM 3HAHUS
OCHOBHOTO  y4eOHO-TIpOIrpaMMHOT0 MaTepuajlia B 00beMe, HEOoOXOIUMOM IS
JanbHeie yuyeobl U IpencTosuieil padoTel MO CHEUUATIbHOCTH, CHPABIIAIOLIMICS C
BBITIOJIHEHUEM 3aJaHUM, MPEIYyCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIA C OCHOBHOU
JIATEPATYPOH, PEKOMEHIOBAaHHOM MPOTPaMMOM. Kak MIPABUJIO, OLICHKA
«YIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYJAEHTAM, JONYCTUBIIMM IOIPEIIHOCTH B
OTBETE Ha 3K3aMEHE U IPH BBIIIOJIHEHUH 3K3aMEHALMOHHBIX 3aJaHui, HO 00Jadar0IIuM
HEO0OXOIUMBIMHU 3HAHUSIMU JJI UX YCTPAHEHUS 0] PyKOBOJACTBOM IMPEIOAaBaTes.

«HeynoBJIeTBOPUTEJIbHO)» BBICTaBISETCS CTYACHTY, OOHAPYKUBIIEMY MPOOEIbI
B 3HAHMSAX OCHOBHOTO  y4e€OHO-IPOrPaMMHOIO  MaTepuayia,  JOIYCTUBIIEMY
NPUHUUNHAIBHBIE OIMIMOKKA B BBIMOJIHEHUU MPEIYCMOTPEHHBIX MPOrpaMMOM 3aJaHUU.
Kak mnpaBwiio, OIlEHKa «HEYJOBIETBOPUTEIBHO» CTABUTCSA CTYJEHTaM, KOTOpBIE HE
MOTYT IPOJOJIKUTh 00yYEHUE UK MPUCTYNHUTh K NPOodeCcCHOHATBHON NeATEIbHOCTHU 110
OKOHYAHWH By3a 0€3 TOMOJHUTEIBHBIX 3aHATHI M0 COOTBETCTBYIOIIEH TUCLIUIIIIMHE.



Tunoevlie KOHmMPONbHBIE 3A0AHUA UIU UHbBLE MAMEPUATIbL
JK3aMeHALMOHHBIE BONPOCHI

1. VYcunutenb, Kak 4YETBIPEXMOJIOCHHUK, MepeJaToyHas (QYHKIUS W YaCTOTHBIM
KOd(pPUIIMEHT mepe1adn 0 JHOTIOFOCHOTO YCHUITATEIIS.
2. AwmmmtynHo-yactotHas (AYX) wu ¢azouacrotHas (DPUX) xapaKTepHCTHKH.
Jlorapupmuueckas AUYX. JIuHeilHble YAaCTOTHbIE HCKaXEHUS. AMIUIMTYAHO-(a3zoBas
XapaKTEPUCTHKA.
3. Ilepexomnas xapakrepuctuka (I1X). JIuneitnpie uckaxxkenus [1X B 006acTu Manbix U
Ooonpmux BpemeH. CBsI3b MEXIYy JHUHEHUHBIMU YaCTOTHBIMU HCKOKCHUSIMHU U
HCKaXEHUSMU NIEPEXOTHON XapaKTEPUCTUKHU.
4. AmmuuiTynHas XapakTepucTthka. JIMHaMHuYecKuMi Juana3oH BXOJHOTO CHUTHaja.
HenuHeiiHble HCKa)KEHUS U UX OLICHKA (KOA(PPUIIUEHT rapMOHUK).
5. OOparHast cBsi3b M ee pa3HoBUAHOCTU. llepenatouHas (QyHKIMS yCHIUTENS,
oxBaueHHOTO oOpatHoit cBs3blo (OC). IlonoxkurensHas u otpumarenbHas OC.
[Tapametper u cBoiictBa OOC (rmybuna OC, mnepeaatouyHass (QYHKIMS YCUIUTES,
oxBaueHHOTO0 Ti1yookoit OOC).
6. O.C. H-tuna, sxBuBajeHTHas cxema ycuiurtels, oxsadeHHoro OOC H-tuma. Ananus
Biausaus OOC H-tuma na nmapamerpsr yeunutens (Ke Ku, , Ki, Rax, Rpsx, yacToTHBIC
cBoMcTBa). AHanu3 BiusHUA Zr u Zy Ha neiicteue OOC H-tumna.
7. O.C. Y-tuna skBUBajieHTHas cxeMa ycwiutens, oxsadueHHoro OOC Y-tuna. Ananus
BiusiHust OOC Y-tuna Ha napametpsl yewnutensa (Ku, Ke, Ki, Rex, Rebix, 4acToTHbBIE
cBoicTBa). AHaymu3 BiusaHuA Zr u Zy Ha nevicteue OOC Y -tuma.
8. O.C. Z-tuna, >KkBUBaJeHTHas cxema ycunurens, oxBaueHHoro OOC Z-tuna. AHanus
Bnusaauss OOC Z-tuna Ha mapametpsl ycwnutens (Ku, Kg, Ki, Rpx, Rsbix, yacToTHBIE
cBOMcCTBA). AHaM3 BIUsSHUSA Zr u ZH Ha neictBue OOC Z-tumna.
9. ®usnueckas skBUBaJieHTHas cxeMma JDxuokonerro. Ee mMomudukauus c yderom
apdexra Musiepa.
10. Kackan OD C pe3uctuBHOM Harpy3koi. Cxema, cBoiictBa, nmapametpsl ((Ke(jw), Ku,
Ki,, Zsx(j®)., Resix). I'paduxun Ku(w) u ¢o(w).
12. Kackag Ob ¢ pe3uctuBHOM Harpys3kou. Cxema, cBoiictBa, mapametpsl (Ku, Ki, KEe,
Zgx, Rppix), ycunutensHoro kackaga ¢ Ob. CpaBHeHHE 4aCTOTHBIX CBOMCTB Kackaaa Ob
u 00.
13. Kackan OK C pe3uctuBHOM Harpy3koil. Cxema, coiictBa, nmapamerpsl (Ku, Ki, KE,
Zgx, Repix), ycmnurenbHoro kackanaa ¢ OK. CpaBHeHHe 4acTOTHBIX CBOMCTB Kackaaa OK
u 00.
14. qudbdepeHnnanbHpli YCUIMTENbHBIA KacKall. AHalu3 €ro CXeMbl MPU YCUIICHUU
cuH(pa3HbIX U MPoTHBO(Ma3HBIX curHANOB [K(+), Rex+),K@©, Rex].
15. Harpy3ouHas XapakTepHCTHMKa TPAH3UCTOPA MO IOCTOSHHOMY U MNEPEMEHHOMY
TOKaM. BBIOOp MOJI0KEHMS TOUKU MTOKOA B pexumMax A, B .
16. Tpu cniocoba nutanus 1enu 0as3bl TpaH3ucTopa (MPUHIUI GYHKIUOHUPOBAHUS CXEM
c ¢ukcanuei Toka 0a3bl, (uUkcanueil nmoreHuuana 0asbl, SMUTTEPHON CTAOMIM3AIUN).



[lenu cmemenus nuddepeHnnanTbHOro YCHIUTENbHOrO Kackama. Cxema ‘“TOKOBOTO
3epkana’.

17. Kackan npeaaputensHoro ycwienus (KIIY), npunmunuanbHas sjeKTpuuecKas
CX€Ma, Ha3HAYE€HHE JIEMEHTOB.

18. Ananu3 paboOThl Kackajga NPEeABAPUTEILHOIO YCWICHHS B 00JIaCTH CpEIIHUX,
BEPXHUX U HUKHUX YACTOT.

19. IlInpokonosiocHbIE KacKaabl YCWICHHs. AHAIU3 BIMSHHUS YaCTOTHO-HE3aBUCUMOM
nocienoBatenbHoi o Toky OOC (Z-Tuma) Ha 4acTOTHBIE CBOMCTBa Kackaga ¢ OO B
obnactu BY

20. Ananu3 paboThl Kackaaa ¢ sMuTTepHOil BU koppekuuei (B 4acTOTHON U BpEMEHHOMN
001acTsX).

21. I'paco-ananuruueckuii ananusz padbotsl pesucropHoro BK ycunurens nanpsskeHus B
pexxume A. DHepreTuyeckue noka3aTeau padoThl.

22. I'pado-aHanuTHYECKUN aHAIM3 PAa0OTHI IBYXTaKTHOTO OectpancpopmaropHoro BK
B pexxume B. DHepreruueckue mokasareian paboThl.

23. Ananu3 CXeMbl JBYXTAaKTHOI'O YCHJIMTENS MOIIHOCTM Ha KOMILIEMEHTAPHBIX
TPAH3UCTOPAX C ABYXIOJSPHBIM U OJHONOJSAPHBIM MUTAHUEM.

24. Kackanpl casura ypoBHsi. CxemorexHuka YIIT. « AkTuBHas» Harpys3ka.

25. OmnepauMoOHHBIN ycunuTenb (OINpeaesieHne, OCHOBHble mapamerpsl). [lpaBuna
aHaJaM3a CXeM pemarnmx ycunurenend Ha OY.

26. beictponeiicteue OY. AUX u [1X Manmoro u 60JIbIIIOr0 CUTHAJIOB.

27. Ananu3 pa6otel OY B MHBEPTUPYIOLIEM U HEMHBEPTUPYIOILIEM BKIIOYEHUSIX.

28. Ananu3 pabotsl cymmatopa Ha OV u Berunrarens Ha OVY.

29. AHanu3 paboOTHl aHAJIOTOBOI'0 HHTETPATOPA.

30. Ananu3 paboTsl aHaoroBoro auddepeHiuaropa.

31. Ananu3 paboThl aHAJIOTOBOTO Jorapudmaropa.

32. Cxemorexnuka OY OCT. IlepenaTounas ¢pyukius u AUX OY OCT.

33. AHaJOroBbl€ TMEPEMHOXHUTEIM CHUTHAJIOB, OCHOBHBIC MOHATHA. AHaINU3 PabOTHI
nByxkBagpanTHoro AlIC Ha nuddepeHimanbHOM IeTuTeNe ToKa.

34.AIIC -saueiika ['unb0epra.

35. banancusiii moaynstop. KBagpaTypublidi MoaynsiTop . CHHXpOHHBIN JETEKTOP.

36. Jlemonynstop AM konebanus. demonynstop UM konebanus.



CBeeHusi, KOTOpbIe HEOOXOAUMO 3HATH HAU3YCTH

|
1. Koaddunment nepenauun mo Toky B cxeme ¢ OD — hzps = I—K
5

Al h |
KpyTusznaa tpan3sucropa - S= =K = 29 x KO A/B].
Py P p Al h,, 26107 [AVB]

Koapdumment ycunenus kackaaa ¢ OO B obmactu cpenaux 9actoT Ko = SR.
Koaddunuent ycunenns kackana ¢ Ob B obmactu cpennux gactor Ko = SRk.

Koapdunment ycunenus kackaaa ¢ OK (3I1) B o01acTu cpefHuX 4acToT
Ko<lI.

abhow N

6. BxonHoe conpoTtuBieHue kackaaa ¢ O9-

0,026

hirs =g+ rg9.= rg+ (1+ +h23)
KO0

7. BxomHoe conportuBienue kackaga ¢ Ob - hys = é
8. Bxoanoe conporusnenue kackanaa ¢ OK - Rpxox = his + (1 + hz21s) Re.
Q. BrixoaHoe conpotusnenne kackaga ¢ OD - Rprxos = Rh.
10. BrixonHoe conporupienue kackaaa ¢ Ob - Rppixos = Rh.
11. Brixoanoe conpotusnenue kackaaa ¢ OK - Rpsixox = é
12. Bennuuna rmyOunbl otpuniatenbHoit oopatnoi ces3u (OOC) F =1 + f Ko,

rjae f — ko dunuent nepenaun yetbipexmnoiatocHuka OC (UIIOC), Ko —
kodpument ycmienus ycunutens 6e3 OC B obmactu CU.

YMeTh n300pa3uTh cJieayouue cXeMbl:

1.Kackan ¢ O3 ¢ amutTepHO# cTabunn3anueit (1Ba Bapuanta) (puc.1,2).
2.Kackan ¢ Ob ¢ pukcarueii moreHnuana 6assl (puc.3)

3.0I1 ¢ pukcanueit moTeHnuana 6assbl (puc.4)

4. Kackan ¢ OO ¢ amutTepHOM cTrabmin3anuei, smutrepHoit BU koppekueit (puc.S).
5.4V ¢ conpotusnenuem R» (puc.6)

6 /1Y ¢ reneparopom Toka lo (B BHIe TOKOBOTO 3epKaia) (puc.7)

7.Cxema aByxTtakTHOro 6ecrpancpopmatopuoro BK Ha koMIsieMeHTapHBIX
TpaH3ucTopax (puc.8).

8.Cxembl OY B MHBEPTHUPYIOIIEM BKJI., B HEHHBEPTUPYIOLIEM BKII.,
MOBTOPUTEIS HATIPSKCHHUSL.

9. CxeMbl cymMMaropa, BEIUMTATENs, IPe0Opa3oBaTelis «TOK-HAMPSIKEHUEY.
10. Cxemsl uHTETpaTOpa, MuddepermuaTopa, Jjorapudmaropa.
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Ilepeyennb 1a00paTOPHBIX padOT M BONPOCOB IJI1 KOHTPOJISA 3HAHUIA NIPH

JOIYCKe M ¢aaue JadopaTopHoii padoThl

No
pabOTHI

HasBanue nabopatopHoii paboThl U BOPOCHI JJIsI KOHTPOJIS

Mudp

1.

HccienoBanne BJINSIHUA OTPULATEILHOW OOpPATHOW CBSI3M Ha
NMOKAa3aTe/u YCUIUTEJbHbIX YCTPOHMCTB

1. Kak onpenenuTh MOHATUS BO3BPATHOE OTHOIICHUE M BO3BpAaTHAS
pa3HocTh? UTO SBISIETCS SKBUBAJICHTOM 3TUX IMOKa3aTeael B 00JacTu
Cu?

2. Ilpu BBenmenuu mnocienoBarenbHol no Bxoay OC yBenmuuics
KOA(PPUIIUEHT yCUJICHUSI MO HAIMPSIKEHUI0 M YMEHBIIMIOCh BXOJIHOE
conpotuBienue. Kakoro 3naka OC Obuta peann3oBaHa B ycuinTesne?
3. Ilouemy B KadecTBe MCTOYHUKA CHTHAJla B YCHIIUTEIE C
nocyenoBatenbHo 1o Bxony OOC 1enecooOpa3HO MCIONIb30BaTh
HMCTOYHMK HampsiKeHus (3.71.¢.)?7

4. Iloyuemy B KayecTBE HCTOYHMKA CHTHAJIa B YCHJIHTENE C
napawiesbHot 1o Bxoaxy OOC  menecooOpa3HO HCHOJIL30BaTh
MCTOYHUK TOKA?

5. JleiicteBue  OOC kakux THIOB TPHBOAUT K CTAOMIM3AINH
BEJIMYMHBI IEPEMEHHOTO BBIXOJIHOT'O HAMPSHKEHUS U ToYeMy?

6. Meticteue OOC kakux THUIIOB TOPUBOAUT K CTaOMIM3AIUU
BBIXOJITHOT'O TOKA U MOYeMYy?

4306

7. Hna xakux tunoB OOC XapaKTepHO YMEHBIIEHUE CKBO3HOIO
KO3 PUIMEHTA YCUICHHUS 110 HANIPSKEHUIO U [TOYEMY ?

8. llouemy mnocnenoBatenbHas no Bxogy OOC oOecneunBaer
YBEJIMYEHHUE BXOJHOTO COIPOTHUBIICHMS YCUJIUTENS, a MapajuieibHas
10 BXOZy YMEHbIIACT?

9. IlpumenenneM kaxko OOC — MO HaNpsHKEHUIO WM IO TOKY,
MOKHO  JOOUTBHCSI  YMEHBIIEHUS  BBIXOJHOTO  CONPOTHBICHUS
YCWINTENSA ¥ IoUeMy?

10. IToueMy yMeHbIIAIOTCS HEJIMHEWHbIE MCKAKEHUS YCHUIMBAEMOTO
curHajia npu oxsare ycunutens neraed OOC?

HccienoBanne yCWIMTEJIBHOIO KackKaga ¢  Pe3HMCTUBHOM
HATPY3KOM NpPH Pa3jMYHBIX CXeMaxX BKJIKYEHHUS OHUIOJISIPHOTO
TPAH3UCTOPA

1. IloscHUTh Ha3HAYEHHE DIIEMEHTOB B CXEMax YCUIIMTEIEH,
MPUBEJICHHBIX Ha puc.l, 2, 3.

2. KakoBbl BO3MOXHBIE CIOCOOBI MOAKIIOUCHHUS TPAH3UCTOpA B
YCUJIMTENBHOM Kackaje?

3. Uem oObsicHaercs H>G(EKT HMHBEPCHH TMOJSIPHOCTH BXOJHOTO
CUTHaJla B cxeme Kackaga ¢ OD u mouemy TakuM 3(pGdeKToM He

4557
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obmnamaroT kackaael ¢ Ob u OK?

4. B ueM 3aKkiro4aroTCsd KpUTEPUU BBIOOpA TOJOXKEHHUS «TOYKHU
MOKOs» B IMHEHUHOM pexkume (pexxume A) paboThl TpaH3ucTopa?

5. byzaet nu u3mMeHATbCS KOADPUITMEHT YCUICHHUS TI0 HAMIPSDKCHUIO B
cxeMme ycwiutens puc.l mpu HM3MEHEeHUW BeauMuuHbl RD u, ecnu
Oyner, To mouemy?

6. Uro Takoe <« 3ddext Mwuuiepa» M KaKk OH CKa3bIBaeTCs Ha
YaCTOTHBIX CBOMCTBaxX Kackaga OD?

7. Tlouemy <«@ddexkt Musiepa» NPaKTUYECKU HE MPOSIBISIETCS B
pabote ycunurenbHbIX KackanoB Ob u OK?

8. Kakue nokazarenu kackanoB Ob u OK cyiiecTBeHHO nyudiie, a
KaKue Xy)Ke 10 CPpaBHEHHIO ¢ nmapaMerpamu kackaaa O u noyemy?

HcciienoBanne IBYXTAKTHOIO KACKA/Aa YCHJIMTEISI MOIIIHOCTH

1. KakoBO Ha3HaueHHE BBIXOJAHOTO KACKaJa M B YEM 3aKIIOYAKOTCA
0COOEHHOCTH €T0 paboThI?

2. Yro Takoe k03¢hHUIIMEHTHI UCTIOJIb30BaAHUSA?

3. Ilo kakum kpurtepusiMm kinaccupuuupytorcs BK u  kakue
Pa3HOBUHOCTH €T0 pa3jinyaroT?

4. B yeM cymHOCTh rpad0aHAIUTUYECKOTO METOJa aHajau3a paboThl
BK?

5. B yeM npUHIMIHAIBHOE OTJINYME PEKUMOB padoTel A u B?

6. Kak BbIOupaeTcss mosio)kKeHHME TOUYKHM TMOKosi Tpansuctopa BK B
pexxume A? IlpoBectu rpadoananutudeckuii ananu3 padborsl BK B
pexume A.

7. Kakue sHepreTnueckuie moka3areian XapakTepusyrT padoty BK B
pexuMe A? BpIBeCTH aHAIMTUYECKUE BBIPAKEHUS ITUX MOKa3aTese
U 0TOOPa3UTh UX rPaPUUECKH.

8. Ilpu kxakom ycnoBum ckBo3Hasgs BAX Tpan3ucTopa misd aHainsa
pabotel BK B pexume B MokeT ObITh anmpoKCUMUPOBAaHA JIOMaHON
psAMOit?

9. 3aueM B Kackaje, paboTaronieM B pexxume B, BBoaUTCSA cMeElIeHUE
06a3el Tpan3uctopa? Kakoro Buma uckakeHHs (OpPMBI BBIXOJHOTO
KOJI€O0aHUsI IPU ATOM YCTPAHSIIOTCS?

10. Kak BbIOMpaeTcsi MOJOKEHHE TOYKH MOKOs TpaH3uctopa BK B
pexume B? TlpoBectu rpadoananmutnyeckuii ananmms3 padotst BK B
pexume B.

11. ITouemy BK, paboratomiue B pexxume B cTposiTcst o IBYXTaKTHOM
cxeme?

12. Yem OOBSICHUTH, YTO MPHU HCIOIB30BAHUM JBYXTAKTHON CXEMBI
4yepe3 COMPOTUBJIEHUE HArPy3KH HE MPOTEKAET MOCTOSHHBINA TOK?

13. Kakue sHepreTudeckue moka3areiau xapakrepusyior padoty BK B

4484
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pexume B? BpiBecTH aHaNUTUYECKUE BBIPAKECHUS 3TUX MOKa3aTeaen
1 0TOOpa3HuTh UX rpadUUECKU.

14. Kak 00bsicHUThH IOHSTHE pexuma AB?

15. Kak oOBSICHUTH HalIMYW€ MaKCUMyMa B KPUBOH 3aBUCHMOCTHU
MOJIE3HOM MOIITHOCTU B HArpy3Ke OT BEJIMYMHBI 3TON HATPy3KH?

16. 3auem B cxeMe nByxTakTHOrOo BK ¢ 0JHUM MCTOYHHUKOM NUTAHUS
YCTAHABJIMBAETCS PA3ACIUTEIbHBIA KOHACHCATOP MEXIY BBIXOIOM
BK u narpyskoii? U3 kakux cooOpakeHuid BbIOMpaeTcs BEIUYWHA
€MKOCTH 2TOT0 KOHJIeHCaTopa?

HccaenoBanne onepanmoHHOr0 yCHJINTENS

1. Ha kakyro BeIMYMHY OTJIMYAIOTCA KO3(DPUIMEHTHl YCHICHUS
MacHITAOUPYIOMIETO  YCWJIMTENS B HEHHBEPTUPYIOUIEM U
WHBEPTHUPYIOIIEM BKIIFOUEHUAX ?

2. Kakum »JIEMEHTOM CXEMbl ONpENeseTcs BEIMYMHA BXOJHOTO
COTPOTHUBJICHUSI MACIITAOMPYIOMIETO YCHUIUTENSI B HHBEPTHPYIOIIEM
BKJIFOYEHUH?

3. Uro Takoe «BUPTyaJIbHBIA HYJIb» U YeM 00YyCIIOBIEH 3TOT 3P DHeKT?
4. Kak omnpeneiauTb BXOJHOW TOK MacIITaOUPYIOIIETO YCUIUTENsS B
WHBEPTHUPYIOIIEM BKIFOYEHUN?

5. Ha xakue mapameTpsl U kakuMm oOpazoM BiusieT oxBat OV (VIIT)
nenso OOC?

6. Uem 0OBsiCHSICTCA YXY/IIICHHUE YaCTOTHBIX CBOMCTB CyMMaTopa mpH
YBEJIMYCHUU ynciia cymmupyemsix IJ1C?

7. Ilouemy mpu HAIW4YUM HOCTOSHHOM COCTABJISIOLIEN BO BXOJHOM
CUTHAJE€ peajlbHbI aHAJIOTOBBI HWHTETPaTOp BXOJUT B PEXUM
HACBIILIEHUA?

8. Kak ompenenutb 4YacTOTHBIM AWama3oH pabOThl aHaJIOTOBOTO
UHTErparopa?

9. Kak ompenenuTh 4YaCTOTHBIA JUANa3oH pabOThl aHAJIOTOBOTO
muddepennmaropa?

10. B dyem 3akmroyaercss HEOOCTAaTOK IPOCTEHINEH  CXEMBbI
aHaJIoroBoro Jorapudmaropa?

4695

IlnaH npakTHYeCKUX 3aHATHH

1. ITokazarenn ycunurenbHOro kackaga ¢ O0.

2. YcuUnuTenbHbIA KacKaJl C PE3UCTUBHOW HArpy3KOM MpH Pa3iMYHBIX CXEMax
BKJIFOUEHHSI aKTUBHOT'O AJIEMEHTa

3. U3yuenue ycunurens ¢ oTpuuaTenbHoi 00patHol cBsa3bio (OOC)

4. OdyHKIMOHATBHBIE YCTPOUCTBA HA OCHOBE ornepanuoHHoro ycunurens (OY) u
ananorosoro nepeMmuoxurens (AIIC)
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Tunosbie 321a4u ISl MPAKTHYECKUX 3AHATHHA
Tema: "Iloka3zaTenn yCHIMTEIbHOr0 Kackaaa ¢ 09"

3ananue:

En=+12B - aHaJiu3 CXEMBbI peaibHOTO
- R G YCHJIUTEIBHOTO Kackajia C Lesblo
L0 ke  100.0 ompefieNeHusl  psAla ero  IrokasaTesei:
R G ||_ ko3(duumenta  ycuneHus B 00jacTu
200 100.0 cpeaqaux yactor (KO), morapudmuaeckoit
—:I——szf—| ‘—<— VT1 Ry  ammnutygHo-dyactotHou [JIAUX G(w) wu
o (azoyacToTHOMN [®UX o(m)]
XapaKTEPUCTHK, EPEXOTHBIX
R. ;;0 xapakrtepuctuk (IIX) B ob6mactu Maibix
Q 2K — 1%00 (MB) wu  Oompmmx  (bB)  BpemeH,

& T . 1 aMIUTUTyAHOU xapaktepuctuku (AX);
- rpaduueckoe MOCTPOEHUE

Puc. 1 CxD kxackamza OD BBIIICTIPUBEICHHBIX XapaKTEPUCTHK;
- MIPOBEJICHUE UMUTAIMOHHOTO

MOJIETTUPO-BaHMsI pabOTHI PEAIbHOTO YCHIIMTENIBHOTO Kackaja B cpeae MicroCap

Tema: " YcnanTeIbHbINA KaCKa/J € Pe3UCTHBHON HAIPY3KOM NPHU PasIMYHbIX
cXeMax BKJIKYEHUS AKTHBHOIO JJIeMeHTa"’
3amanue:

R1 10k
- - UCTIONB3ys TpadOaHaTMTUYECKUH METOJ
— aHalM3a W napaMeTrpel TpaH3ucropa VT1,
R1 1k DAl paccyMTaTh 10 NpHWJIaraeMoi BeIXOAHOW BAX
2(]) 6 ©KUMbl pPabOTHl MO IIOCTOSHHOMY M Ie-
o— o [P o P ‘ Y
PEMEHHOMY TOKY CXeMBI puc.1:

3 - OTIPE/IEUTH MAPAMETPHI TOYKHU TTOKOS B

— 7 )

R g  bexume A;
— 4 - HAHECTH HArpy304HYI0 INPAMYIO IO
-E mepeMeHHOMY TOKY M OLEHMTh BEITMYHHY
— MAaKCHMAJILHOTO pPa3Maxa BBIXOJHOTO CHUIHAJA

Puc. 2 CxD

(U2max).

Tema: "N3y4eHne yCHJIUTEA C OTPHLATEIbHOMH 00paTHOH cBs3bI0 (OOC)"

3amaHue:

- 1300pa3uTh CTpyKTYpHYIO cxeMy (CxC) AByXKacKaJHOTO YCUJIIUTENS, B KOTOPOM
UCIOJIb30BaHbl MecTHBIE U o01as OC.

Tema: " ®yHKIMOHAIBHBIE YCTPONMCTBA Ha OCHOBE OIEPAIMOHHOTO YCHIIUTENS
(OY) wu ananorosoro nepemuoxurens (AIIC)"

3amanue:

- Ha puc. 2 npuBeneHa CxD NpUHIMINUAIBHAS MACIITA0OUPYIOIIETO YCUITUTENS,
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peanuzoBaHHOro Ha oneparmoHHoMm ycunutene (OY) K140V 126 ¢ napamerpamu  KO=
2 105, f1 =2 107 I'u, RBBIX = 50 Om. TpeOyeTcs paccunTaTh MapaMmeTphbl YCUIUTEIIS:

koapduument ycunenuss KU, Bxonnoe conpotusnenre RBX, monocy nponyckanus mo
ypoBHio MB = 0,707.

Tembl KypcoBBIX pa0d0T. THIIOBOE 3aJaHHE

Ne HaumeHnoBaHue TeMbl
1 [II1pOKOITOIOCHBIN YCUIIUTEIb
2 Ycunurens cUrHaia 3ByKOBBIX YaCTOT
3 Ycunurens npeaMoIynsiTopa
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MMHUCTEPCTBO OBPA30BAHNS 1 HAYKHU POCCUMCKOM ®EIEPALIMN
ATEHTCTBO 10 OBPA3BOBAHMIO POCCUIMCKOM ®EJIEPAITUN
I'OCYJIAPCTBEHHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIIET'O I[TPO®ECCUOHAJIBHOI'O OBPA30BAHMS
PA3AHCKHWI I'OCYJAPCTBEHHBIN PAJIJMOTEXHUYECKI YHUBEPCUCTET

3AJIAHUE HA KYPCOBYIO PABOTY
o gucouruinae «Cx ADVYy»

CryneHt

| rpynma |

1. Tema

[IIMpOKOIIOJIOCHBIN YCUIUTED

2. CpoK IIpeICTaBJICHUS K 3alTUTE

‘ XX xxxxxxx 20XX rona

3. UcxonHble JaHHbIE JUIsl IPOSKTUPOBAHUS

Ne /1 | HauMmeHoBaHue maHHBIX O06o3HayeHne KomnuectBo Emnnuna usm.

3.1. BrixogHoe HampskeHue UBsIx (pa3max) Bosbr

3.2. Koadduiment ycunenus KU -

3.3. Jlmamna3oH pabo4ymx 4acToT fH...fB I'a

3.4. HcrouHuk curnaia RI” Owm

3.5. BrixonHast Harpy3ka RH Owm
VckakeHHs! BBIXOJIHOTO CUTHAJA:

3.6. JINHEHHbBIE MH nb

MB nb

HeJHHENHbIE, He 0ojee kI %

3.7. OTHoOIIICHNE CUTHAI/TITYM, HE MCHEE q b
PerynupoBka ycuiieHus:

3.8. CTyneH4Jaras yepe3 XX nb b
IIaBHast 0.. b

3.9. W cTouHrKY TUTaHUS B
BBIOMPAIOTCS U3 CTAaHJAPTHOTO psAja: = 5; £ 6;+ 12; £ 15

3.10. VY caoBus KCIITyaTaluu HOPMaJIbHBIE

3.11. O0beM Mpou3BOJICTBA MEJIKOCEPUMHBIN

3.12. JlomonHUTENbHBIC TPEOOBAHMS

4, CopeprkaHue MOSICHUTEILHOM 3aITUCKH

4.1. Beenenue

4.2. DCKHU3HBIN pacueT YCHIUTEIs

4.3. Pa3paboTka anekTpudeckoi MpuHIMIHAIBEHOM cxembl (CxD) yeunurens

4.4. 3akiroueHue

4.5, bubnuorpaduyueckuii ciucox

4.6. [Tpunoxenue — [lepeuens rnemenTon (113)

5. Ilepeuens rpaduyeckoro Matepuaa.

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

PykxoBoauTens paboTs

38.IlaHI/IC MMPUHSAJT K UCIIOJTHCHUTIO

MTOAITHNCH, J1aTa
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KoHTpoJIbHBIE BONIPOCHI AJI51 OLEHKH CPOPMYJIMPOBAHHOCTH KOMIIETEHIIUH .
1.1 OIIK-2.1,2.2
TecroBble 3aJaHUS (IIPU BHITIOJHEHUH 33/1aHKS TIOCTABUTH 3HAK «X» B BBIIECICHHYIO
XKUPHOU JTUHUEHN KIIETOUKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOIO
OTBETA)

Bomnpoc 1 1121314

Jlorapudmuyeckass  amMIUIMTyAHO-4yacTOTHasi — xapakrtepuctuka  (JIAUX)
OJIHOKACKQJHOTO YCHJIUTENS MOCTOSHHOTO TOKa ¢ KOY(PPHUIIMEHTOM YCHICHHS B
o0nactu cpegHux 4actoT Ko moka3aHa Ha pUCYHKE:

BapuaHThbl 0TBETOB Ha BOIPOC

1 2 3 4
Guab() Gnb() Gab()
Gab(w)
Go.l___ Go .. Go.d-_____
1 1 (O] 1 m 1 m Lo
Lo o S on S 7o S /oo o \

Bomnpoc 2 112]3 4

[lepexoaHas xapakTepuCTHKa B 00JIacTH Majibix U Oonbmux BpemMeH (MB u
bB) onaHOKackagHOro yCUIMTENS MEPEMEHHOIO TOKAa C PE3UCTUBHON HArpy3Kou
NI0OKa3aHa HAa PUCYHKE:

BapuaHThl 0TBETOB Ha BOIIPOC
1 2 3 4

h(t h(t)

Bomnpoc 3 1 2 3 4

Kakoli curnanm Hajo mojaBaTh Ha BXOJ| YCHUJIUTENS, YTOObI HU3MEPUTH €r0
aMIUTUTYJHYIO XapakTepucTuky (AX)?

BapnaHTm OTBCTOB HA BOIIPOC

1 2 3 4

Jlunerino | 'apmoHnueckum ITocTosiHHOE Ha- | [lociaenoBaTenbHOCTD

BO3pac- | CUTHaJ C YacTOTOW, | IPSIKEHUE  BEJIM- | IPSIMOYTOJbHBIX WMITYJIb-

Tapulee | HaXOMSIIEHCs B | YUHOU | BOJIBT. COB Pa3jIM4YHOIO0 pa3Maxa

Harnps- JIAAIIA30HE CPEIHUX C YaCTOTOM, HaXOJSIICHCs

J)KEHHE. yactoT AUX ycunu- B IMANa30HE CPEIHUX Yac-
Tels, C pPa3JIMYHbIMU ToT AUX ycunurens.
AMIUTUTYIAMHU.
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Bomnpoc 4 1 2 3 14

Ha Bxone ycunurens AeHCTBYeT rapMOHMYECKUN CUTHaN ¢ amruiuTyaoun 100
MB, wactortoli f u HyneBo#l HauanbHOU (a3o0il. YcuIuTens padoTaeT B JIMHEHHOM
pexume. KakoBbl OyayT mapaMeTphl CHUTHajla Ha BBIXOAE YCHIIMTEINS, €CIU
3gayenns AUX u ®UX Ha yactote f coorBercTBenno paubl 10 m (— 45°)

BapuaHTbI 0TBETOB Ha BOIIPOC

1 2 3 4
HapaMeTpBI Cur- Uwmssbix = 10 B, Uwmsbix = 1 B, Uwmsbix = 1 B,
HaJa He U3MEHATCs | o = 45° @o = - 45° @o = - 90°

Bomnpoc 5 1 12]13] 4

JIByXKacKaJHbIN YCUITUTENb (TPAH3UCTOPHI YCUIIUTENSI BKIIFOUEHBI TI0 CXeMe C
0D9) oxBatunu nemiei nocienoBatenbHo 1o HanpsbkeHuto OOC (H — tuna) c
ryonaorr OC F=10. Kakx wm3menstcs mapamerpsl ycunutens (kodddummerT
ycuieHus 1o HanpspkeHuto Kur, koadduimeHT ycuneHus mo Toky Kir, BeITHUUHBI

BXOJHOTO W BBIXOJHOTO CONMPOTHBIEHHH Rpxr M Rppixr, I0OJIOCA MPOMYCKaHUS
Afg)?

BapuaHTBI 0TBETOB Ha BOIIPOC

1 2 3 4
[TapameTpsl Kur 1 Rprixr Kur 1 Rexr Kir 1 Repixr
YCUITUTEIIS HE yMeHbIatcs B F yMeHbmarcs B F YMEHBIIATCS
U3MEHSTCS pa3; Rexr u Afr pa3; Repixr 1 Afe B F pa3; Rexr

yBenuyatcs B F pas; | ysenuuarcs B F pa3; | u Afr yBenu-

Kir HE u3MeHuTCA. KirF HEe u3meHurcs yatcs B F pas;
Kur HE n3Me-
HUTCS

OTBeTHI Ha TECTOBLIE 3aJaHuA

Homep BapuanTa Homep npaBuJIbLHOI0 0TBETA
1 2
2 1
3 2
4 3
S) 2

KoHTpoJibHBIE BONIPOCHI ¢ 0OTBETAMH

1. Bonpoc. [o xakoit hopmyse onpeaensercss KodGGUIUESHT YCUICHHS B Aenuroenax,
eciu kodpuimeHT ycunenus B pazax Ko?

Ortsert. 20 Ig Ko.

2. Bonpoc. Kakue mokasarenu yCHJIMTEIBHOTO YCTPOWCTBA XapaKTEPU3YIOT €ro 4Jac-
TOTHBIC XapaKTEPUCTUKH ?
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OtBer. AMIUIUTYAHO-4acTOTHAs Xapaktepuctuka (AUX), mpencrasistomias coOoi
3aBUCUMOCTb MOAYJSl YaCTOTHOTO KO3 (dUIMEeHTa Mepeadyd OT YacTOThl BXOJHOTO
FapMOHHUYECKOI'O0 CHUTHaJIa, C MapaMeTrpaMu: Kod3()p(PUUUEHT ycuiaeHus B 00JacTu
cpennux (pabounx) yactoT Ko, mosoca mpomnyckanus (ws - @p) TPAHHUIBI KOTOPOM
OTIPENENISIIOTCA MO 3aJaHHBIM OTCYETHBIM YPOBHSIM KO3 PUIIMEHTa YCUJICHUS,
dazouactotHass xapaktepuctuka (PUX) — 3aBUCUMOCTh apryMeHTa 4YacTOTHOIO
KodhuIMeHTa nepegaun OT YaCTOThI BXOJHOTO TAPMOHUYECKOTO CUTHAJA

3. Bompoc. Kakue mnoxazarenu YCHUIUTENBHOTO YCTPONCTBA XapaKTEPU3YIOT €ro
BPEMEHHBIC XapaKTCPUCTUKH?

Oter. Ilepexonnas xapakrepuctuka (I1X) B obnactu mansix (MB) u 6onbiiux (bB)
BpPEMEH, MPEACTABIAIONIAs PEAKIMI0 YCHJIUTENIS Ha CKauyKooOpa3HOE BO3JIEHUCTBHE C
napaMmerpamu: Bpems ycranosienus [1X MB (tycr), ciag ITX BB (£A).

4. Bompoc. Ha Bxoae OZHOMONIOCHOTO YCHJIMTENS MOCTOSSHHOTO TOKa  JICMCTBYET
FapMOHUYECKHN CHUTHAJI YacTOTOM w>> ws u aMmuutyaoil Um. B uem oTnmume
BBIXOJTHOTO CUTHAJIa OT BXOJHOTO?

OtBer. AMIUIMTYAAa BBIXOJHOrO rapMoHudeckoro curHaiga Umssy=K(ws) Unm,
HavaneHasg ¢pasa npumepHo -90°.

5. Bonpoc. Ha3Batb cxeMbl BKIIIOUEHHS OUIOISPHOrO TPAH3UCTOPA B YCHIIUTEIHLHOM
Kackaje.

Oteer. C o0uum amutrepoM O3, ¢ oOmeit 6azoi Ob, ¢ 00uuM komiekTopom OK.

6. Bonpoc. Kakumu TokaMu ¥ HaNpsOKEHUSIMH 337aETCST PEKUM pabOThl OUMOISPHOTO
TPaH3UCTOPA MO NOCTOSIHHOMY TOKY?

OtBer. Pexxum paboThl 1O MOCTOSIHHOMY TOKY 3aJa€TCsl CIEIYIOIIMMH TOKaMu M
HanpsokeHusMU: | xo, Ukso, 150, Uss0

7. Bonnpoc. ManoMonHbIi OUTIOJIIPHBIN TPAH3UCTOP UMEET CIEAYIONINE apaMeTphl: 5
=10 Owm, hz;5 =200. Yepe3 TpaH3UCTOp, BKIFOUCHHBINA M0 cxeme ¢ OO, MpoTeKaeT TOK
nokost lko=10 MA. Kakue 3HaueHHs BEJIMYMH HUMEIT BXOJHOE CONPOTUBICHUE
TPaH3UCTOpPa U €ro KpyTu3Ha?

Oteer. Bxomnoe comporusnenne hyo= rs +[26:10%/1ko] -h25=5 xOm, xKpyTH3HA
tpansucropa S =lko /26:103=0, 4 A/B

8. Bonpoc. IIpu BBegeHnn nocnenoatenbHoi mo Bxoay OC yBenuamics Ko3hOUImeHT
YCUJICHHSI TI0 HAIpPSKEHUIO U YMEHBUIWIOCHh BXOJHOE comportuBiieHue. Kakoro 3Haka
OC Obu1a peaii30BaHa B yCHJIUTEIE?

Otger. [lonoxutensbHas oopatnas cea3b (I10C).

9. Bompoc. Kakum 00pa3oM HU3MEHSIIOTCS YaCTOTHBIE CBOWCTBA YCHIIMTENS TIPH
BBEJICHUU B YCWJIHUTENb MOCIEAOBATENIBHOW MO BXOAY M THapaJieIbHOM MO BBIXOTY
OTpHIIATEILHOU 0OpaTHOM CBS3U?

OtBer. Pacmmpsiercs mojoca MPOMyCKaHHWS TPU OJHOBPEMEHHOM YMEHBIIICHUU
kod(duirenta ycusienus B obnactu cpeanux yactot (CY).

10. Bompoc. U3 kakmx cooOpakeHW BBIOMpAETCS TOJIOKEHWE TOYKH TIOKOS B JIHU-
HEHHOM pexnuMe (pexxknme A) paboThl YCHITUTEIHHOTO Kackaia?
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OtBer. [lomoxeHne TOYKM TOKOS JOJDKHO BBIOMpPAThCA TakK, 4YTOOBI BBIXOJHOE
HaIpsHKEHUE HE MOMaajio B 00JaCTH HACKIIIEHUS U OTCEUYKH TPAH3UCTOpA.
11. Bompoc. Yto Takoe «3ppext Musnepa» u Kak OH CKa3bIBa€TCsl HA YaCTOTHBIX CBOM-

cTBax Kackama OD?

OtBer. «Oddexkrom Mmuiiepa» HMEHYIOT SBICHHE CYIICCTBEHHOTO YBEIUYCHUS
BXOJHOW €MKOCTH TpPAaH3UCTOpPA B pE3yJbTaTe IEHUCTBUS BHYTPEHHEUW NapajjieNbHON
OOC no HanpsHKEHUIO Yepe3 eMKOCTh 00paTHOCMEIIIEHHOTO Iepexojia 0aza-KOICKTOp

Ck.
1.2 OIIK-2.3

TecroBble 3aJaHUS (IIPY BHITIOJHEHNH 3a1aHKs TIOCTABUTH 3HAK «X» B BBIICICHHYIO
XKUPHOU JTUHUEHN KIIETOUKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOT'O

OTBETA)

Bonpoc 9

112]13] 4

[Tpu oaMHAaKOBOM BETMYMHE HArpy3Ku HauMOOJBIINN CKBO3HOW KO3()(HUIIMEHT yCUJIeHHUs 10
HaNpsHKCHUI0 00ecTieYrBaeT KacKal:

BapuaHThI 0TBETOB Ha BONPOC

1 2 3 4
¢ OK c Ob c 03 ¢ depeHInaTbHbIN
Bomnpoc 10 1|12 ]13]4

[Ipy oaMHAKOBOI BeNMMYMHE PE3UCTUBHON HAarpy3ku HauOOJBIIYIO IMOJOCY MPONyCKaHUS
AUYX oOecrieunBaer Kackan:

BapuaHTbI 0TBETOB Ha BONPOC

1 2 3 \ 4
¢ OK c Ob c 0D ‘ muddepeHnnanbHbII
Bomnpoc 11 1 2 134
Jns obecrieueHuss pexxuma ycwieHUs B AudQepeHnrnarbHOM YCHIIMTEIFHOM KacKaje
HE0OXO0IUMO:
BapuaHTbI 0TBETOB Ha BONIPOC
1 2 3 4
MoJIaTh Ha JIBa €T0 obecrieunTh noJaTh Ha JIBa €ro | MoJaTh CUTHAJ
BXOJ1a OJTMHAKOBHIC COOTHOIIICHHE BXO/Ia Pa3HOMNOJSAPHBIC | HA OJMH U3 €TO0
CUTHAJIBI Rk/R>>>1 npu CUTHAJIBl  OJMHAKOBOW | BXOZOB,
OJIMHAKOBBIX BXOJHBIX | BEJIMYUHBI 3a3eMJIHB
CUTHaJIax BTOpOM
Bomnpoc 12 1 2 314

Uro6wr obecrieunts 3¢ dexkTuBHY0 padboTy kackamga ¢ OK (3I1) Heo6XoauMo MpeabsIBUTh
clenymmue TpeOOBaHHWS K BEJIMYMHAM COINPOTHUBICHUS UCTOYHMKA cuUTHana Rr
COTPOTHUBJICHUIO Harpy3ku Ry:

BapuaHTbl 0TBETOB Ha BONPOC

1

2

3

4

Rr>> hi1s, Ru— 0

Rr=hi1s, Ru— 0

Rr—> 0, RH—> o8

Rr>> hi1n, Ry>>
hi15

19



Bonpoc 13

1 2 3 4

UroOsl obecrieunth 3QdekTuBHYIO pabory kackama ¢ Ob

HEOOXOJMMO TPEIbIBUTH

ciaenyomye TpeOOBaHMS K BEJIMYMHAM CONPOTHBIICHMS MCTOYHMKA CHTHala Rr  u
CONPOTUBIIEHHIO HArPY3KH Ru:
BapuaHTbI 0TBETOB HA BOIPOC
1 2 3 4
Rr— 0, Rg— Rr— o, Rug— 0 Rr>> hi1s, Ru>> hiis Rr>> h113, Ra— 0
Bonpoc 14 1 2 3 4

Yr1oObl MOTYYUTh MAaKCUMAJIBHO MIIOCKYI0 AUX ycuIuTensHOro Kackaga ¢ sMutTepHoit BY
KOppEeKIMeH (¢ 4aCTOTHO3aBUCUMOM TocienoBarenbHoi mo Toky OOC) Heo0X0oauMo 00ecednTh
BEJIMYMHY MMOCTOSHHOM BPEMEHH IIeMH KOPPEKIIMH PABHYIO

BapuaHThI 0TBETOB HA BOIIPOC

1

2

3

4

IIOCTOSIHHOM Bpe-
MEHHM LEMU Harpy3Ku
(RxkorCror= RuCr)

RxorCror= 10RuCH

RxorCror= (ReCH)I2

RrkorCror= 2RuChH

Bomnpoc 15

1 2 3 4

3aBUCHMOCTh BEJTMYHHBI KOJEOATEIbHOW MOIIHOCTH B HArpy3Ke JIBYXTAaKTHOTO YCHJIUTEIS
MOIITHOCTH OT BEJTMYMHBI 3TOM HArPY3KU COOTBETCTBYET rpa UKy PUCYHKA!

Bapl/IaHTbI O0TBETOB Ha BOIIPOC

RBpx— 0.

Repix— 0.

Repx— 0.

1 2 3 4
Pu(Ru) Pu(Ry) Pu(Ry) Pu(Ru)
N
RH RH RH RH
| |
Bomnpoc 16 1 2 3 4
Hdns  >pdexTuBHOrO (QyHKIMOHAIBHOIO TpeoOpa3oBaHUS CHUTHAJIOB oreparnOHHbIN
yewmtenb ( YIIT) nomken oTBeYaTh CIEIYIONUM TPEOOBAHMSIM:
BapuaHTbl 0OTBETOB Ha BOIIPOC
1 2 3 4
Kuo— o; Rpx — 0; Kuo— ; Rpx — 00; Kuo— o; Rex — 0 Kuw = 1; Rex —

0; RBpIx— .

OTBeThI Ha TECTOBLIE 3aJaHUS

Homep BapuanTa

Homep npaBuJIbLHOI0 0TBETA

9 3, 4
10 3, 4
11 2
12 3, 4
13 3
14 2
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15 2, 4

16 1

KoHTpoJsbHBIE BOIPOCHI € OTBETAMU

1. Bonpoc. Kakue snements cxemsl puc.ll.1

0OyCIIOBIUBAIOT TOSBJICHUE JIMHEHHBIX YaCTOTHBIX +E
UCKOKEHUM M B KaKMX OOJACTSAX YacTOT; COOTBETCT-
BEHHO JIMHEUHBIX VCKaKEHUN MEPEXOTHON
XapaKTepuCTHKHU B o0nacTsax MB u bB?

Otger. [losBneHNE TUHENHBIX YACTOTHBIX MCKAKECHHIA
B obmactu HY u coorBerctBeHHO BB 00ycnoBneHsl
OoNbIIMMH  €MKOCTAMH KoHJeHcaTopoB Cp U Chis.
[losiBneHHE JMHEMHBIX YAaCTOTHBIX MCKAXEHUH B
obmactu BY u coorBerctBeHHO MB 00ycioBieHsI
WHEPLUHOHHBIMA CBOWCTBAMHU TPAaH3UCTOpAa W MaJou
eMKOCThI0 C. ;
2. Bompoc. KakoBo HazHaueHuwe »smuTTepHor BY
KOppekuuun?

OtBer. Beenenue nenu smutrepHord BYU koppekunu Mmo3BOIsSET YAyYIIUTh YaCTOTHBIE
CBOMCTBAa YCHJIMTEIBHOIO KAacKajla, a MMEHHO YBEIMYUTH IOJOCY IPOMYCKAaHUS B
obnactu BY.

3. Bonpoc. IloscHute npuHmun padotel nenu smutrepHord BY koppekuuu. OTBeT.
Lleb sMutTepHord BU koppekmuu mpeacraBiaser coOOH Ienb 4YacTOTHO-3aBUCHMOM
OOC, BennuurHa riayOuHBI 00paTHOM CBsA3M F KOTOpOI yMEHbIIaeTcs C POCTOM YacTOTHI
YCWJIMBAEMOT'0 CHUTHAJIa, YTO NPHUBOJUT K YBEJIMYEHHIO KO3(D(UIIMEHTa YCWICHHS B
obmactu BY.

4. Bompoc. Kak BbIOMpaeTcs MOJOXKEHHE TOYKM IOKOS TPAH3UCTOPA YCHIIUTENS
MOIITHOCTH B pexkume B?

OtBer. [lonoxeHne TOYKM MOKOS TPAH3UCTOPA YCWIMTENsS MOIIHOCTH B pexume B
YCTaHABJIMBAETCS MPU MOCTOSSHHOM TOKE KOJJIEKTOPA PaBHBIM HYIIIO.

5. Bompoc. Kakxoii reomerpuyeckoit ¢urypoit Ha BbIxogaHOM BAX Tpan3ucropa
0TOOpakaeTcs MoJIe3HAsT MOIITHOCTh?

Otger. [IpaMoyronbHblii "TpeyroibHUK MOIIIHOCTH'".

6. Bonpoc. [louemy ycunuTenu MOIIHOCTH pabOTaIOIIME B PEXKUME B, CTPOSITCS MO
JIBYXTaKTHOU cXeMe?

OtBer. Takoe CXEMOTEXHMYECKOE PEIICHUE II03BOJISIET YCTPAHUTh B Harpyske
YCUJIMTENS] CUTHAJIBI YETHBIX TAPMOHUK U MOJIYYUTh HA BBIXOJE CXEMbl TAPMOHUYECKOE
KoJie0aHKe MPU BXOJIHOM TapMOHUYECKOM CUTHAJIE.

7. Bonpoc. Ha xakyio BEeIMUMHY OTIMYAIOTCS KOIPPHUIMEHTH YCHICHHS MaciiTadu-

pyromero ycuurenis B HenapeptupyomeM (Ky)u naeprupyromieM BKIoUeHUSIX (Kqn)
?

a_L%

Puc.ll.1 CxD kackama
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OtBer. Kuy = Ky +1
8. Bonpoc. YUto Takoe 3¢pdeKT «BUPTYyaIbHOTO HYJIS» U YEM OH OO0YCIIOBIICH?
O1BeT. DQPEKTOM «BUPTYAIBHOTO HYJS» HA3bIBAIOT SBJICHUE TOrO, YTO MOTEHIIUAI
WHBEPTUPYIOIIET0 Bxojaa pewaromero ycwiurens (OY) cTpemMuTcs K HyJ0, [OpU
yCIIOBUH, 4TO Kod(dduimeHt ycwieHus 1o HampsokeHuto OV crpemMutrcs K
OECKOHEUYHOCTH.
9. Bompoc. YTo Takoe CHHXPOHHBIM JETEKTOp M HAa KaKUX YCTPONCTBaX OH
peanuzyercs?
Ot1Ber. CHUHXPOHHBIA JETEKTOpP MNpeAHA3HA4YeH s JASMOAYJAIUU  OallaHCHO-
MOAYJIMPOBAHHOIO KOJIeOAHUSI U COCTOUT M3 aHajoroBoro mnepemHoxurens (AIIC),
reHepaTropa OMOPHOro KojebaHus, GuiIbTpa HUKHUX YaCTOT.
10. Bompoc. Kaknme ycTpoiicTBa COIEpPKUT CTPYKTypHass CXe€Ma JIMHEHHOTO
nemoxaynsaropa AM konebanust Ha AIIC?

OtBert. CobctBerHo AIIC mnm G6anmaHCHBIA MOAYISITOP; YCTPONCTBO AJI CHATHS
AM wMopaynauuMM, BKIOUYawollee ycunutedab AM  konebaHusST M JIBYCTOPOHHUH
OTPAaHUUYUTEIIb TI0 MAaKCUMyMYy; (PWIBTp HMIKHMX YacTOT JUIsl MOJIaBJICHUSI CUTHajla ¢
CyMMapHOM 4acTOTOM.

CocraBui
noreHT Kadeapsl PTC
K.T.H., JOLICHT IO.H. MamaeB

3asenyromuii kapeapoit PTC
1.T.H., mpodeccop B.U. Komenen
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