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HACITIOPT

(hoHA2 O1EHOYHDBIX CPeACTB N0 y4eGHOIl THCHHNIHHe

<<9H6KTDI/ILI€CKI/I€ H3MEPEHUS JJICKTPUUCCKUX U HEJJICKTPUYECKUX BEJIUUNH))

{HaumeHoBaHHe JMCUMMTIKHDI)

B pe3yabTaTe H3YYeHHuqa AUCUHHIIJITHHBI <<3HCKTDI/I‘-ICCKI/IG H3MEPECHUA
NEKTPUHECKHUX U HEITEKTPHHUECKHX BEIIMYHUH»

o0y4aromuiics J10MKeH:

1.1. 3uath:

— OCHOBHBIE 3aKOHBI MICKTPOTEXHUKH;

— METOILI pacyeTa JIMHEHHLIX W HeJIMHEHHLIX DIIEKTPUYECKUX H
MAarsuTHBIX LeNeH;

— (u3MYecKkMe U MareMaThyeckyie 3aKOHOMEPHOCTH TPOLIECCOB B
STICKTPOTEXHUYECKUX YCTPOMCTBAX B PA3IHUHBIX PEKEMAX UX paboTEI;

— OCHOBHBIC TIOKa3aTeNln JSNEKTPUYECKOH LENH IepeMEHHOro TOKA —
MOIIHOCTE, 3HEPTUIO dJIEMEHTOB;

~ CTPYKIYPY M METOLBI paculra TpEXHasHOM IEKTPUIEcKoil ey,

~ OCHOBHBIE  CBOHCTBA  3J1EKTPMYECKUX  MAIIMH  MOCTOSHHOMO i
TIEPEMEHHOI0 TOKA,

~ OCHOBHBIC NOHATHS METPOJIOIHYECKOro 0BeCTIeueHus:;

~ OCHOBHBIE 3JIEKTPOM3MEPUTEILHbIE IPHOOPBI;

1.2, VYmers:

~ TIPUMCHATL  TEOPETHHUCCKME 3HAHMSA U1 pelueHMs NPAaKTUYECKUX W
Hay4HBIX 3a/1a4 2JIEKTPOTEXHUKH;

— BIIALCTH MAlIWHHBIMM METONAMM PACHETA INEKTPUYECKHX LieTei;

— HPHMEHSTEL B paboTe OCHOBHYIO i JIOIONHUTEIBHYO JTHTEPATYPY;

~ TPUMCHSTL B paboTe NOCNENHNE HAYYHBIE NOCTHKEHUS;

1.3.Bramets:

~ YMCHMEM  COCTaBsSTh  ONMCAHUS  NPOBOAMMEIX HCCIIEAOBaHU,
OArOTOBUTE OTHeT (0630p) N0 pe3ynbTaTaM paGoThL;

~ TPaBHIBEHO BKITIOYATh OCHOBHBIE 3JEKTPOMIMEPHUTEIBHbIC npubopel u
IIPOU3BOJAMTH U3MEPCHUS;

— BBITIOJIHATE pacu€T TOKOB, HANPsKeHUH U MOTPeGIseMOl MOIIHOCTH B
LETAX TIOCTOABHOTO M NEPEMEHHOI0 TOKa,

— BbITIOJIHSATh B naboparopun MaKeTUPOBaHHe npocTeuinei

3H€KTpH‘{€CKOﬁ IHENH W TIPOWU3BOJIMTH JIEKTPHYECKHE U3MEPCHUA - TOKOB,
HaHp)DKCHHI\/JI, MOII[HOCTH

1. Tlporpamma OLCHUBAHU L KOHTPOJIMPYEMOR KOMITETEHI[HN:
CTeu\'lwi_T __ Kowurponupyembie mojtya M. pasaensi (tempr) | Ko | Hanmenosanne |
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Brenenue. OcHOBHbIE JTanel pa3BUTUS
BJICKTPOTEXHUKH W €€ TCOPETHHECKHX OCHOB B

Poccin u 3a pyGexxom. Inexrpuueckas tens u ec
JJIEMEHTBI. AKTHUBHbIC " NaccHBHbIE
Jlunedinte  uw Henunelinbie

BeTBU.  3akoHnl Oma u

INEMEHTBI.  Y3nbl,

Kupxroda.

OK-3, OK-5,
OIlK -3

Tectnposanne

JInneiinbie anextpuueckue wenn nocrosnuoro
TOKA

McTounnku snepriun. Uerounnku Toka u 2J1C, ux
B3aMMHbIC MPeobpazOBaHMs, CXEMbl 3AMELLLEHMUS.
I'pad uenu. OcHoBrble Tono10ruyecke NOHSTHS.
[locnenosatenshoe. napannenshoe u cmelwantoe
COCAMHEHUA NPUEMHUKOB. AnreGpanieckie
METOAb! allann3a ueneii. llpumenenue 3akonos
Kupxroda, koHTypHbIX 1 y3108bIX YPaBHEHUH.
OcHosHble npeoGpasosanus ueneii. CRoHcTBO
B3aMMHOCTH. Teopema o komneHcaimu. bananc
mouiHocTed. [puHumn nanoxenns. Teopembl 06
SKBHMBANIEHTHOM I'eHepaTope. BxoaHbic 1
B3AUMHEIE MPOBOAMMOCTH. Tononoruueckue
METOAbI pacdeTa uenei. Iporpammunie cpecTaa

| A5 pacyeTta DNEKTPHUECCKUX LIENCH MOCTOAHIHOrO

ToKa Ha [IDBM.,

Jluneiinble ek rpiyeckue nenn
CHHYCOHIAJBHOI0 TOKA

HcTounnkn cnnyconaanbHoii DJC. JleficTeyrowwee
i CpelHee 3uadeHusn.  BexTopHble anarpammel.
KOMIUIEKCHOE  M300paXeHue  CUHYCOMAanbHbIX
BENTUUMH, Pe3ucTHpHbIN, HUH/YKTHBHbI} ]
EMKOCTHbIH 37E€MEHTBI B LEMH CUHYCOWANBIIONO

| ToKa. Pacuer nunedinbix 1eneil nepemeHtoro Toka,

JluHeliHbiC MEKTPUUECKHE uenu
CHUHYCOMAaIbHOTO ToKa. 3akoHbt Oma 1 Kupxroda.
Konebarenbhbiit kontyp. Pesonanch HanpsHKEHU N
v Toka. [TosbieHne koIQPuLIHEHTa MOLLHOCTH.

Tpexpazubie anexrpuueckue nernn.

Tpexdasneic uenu. Monvyenue Tpexdazubix DJIC.
OcHosiible  onpeaenenns. CoesnHene 3Be310M.
Coeaunnenue TPEYrObHUKOM. MoiuHocTs
TpexdazHoi Lenu.

Llenn ¢ noctosiHHbiMu
CHITAMU. Ilenwu C
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OIK - 3

OK-3, OK-3,
OIIK - 3

Tecrnposanue

TecTrposanue

DAEKTPOUIMEPHTENLIBIC 1PHGOPLI.
Knaccudukaumsa,  tpeomanms  «
yCTpPOUCTRO pasAUUHbIX

npubopam,
M3MEPUTENbHbBIX

S

Tectrposanne




rSnem‘puuecmne H3Mepeuns., o Tectuposanue
7 ‘ Hamepenns  Toxa, HarpsiZKeHWs,  MOLLHOCTH, OK-3, OK-5,
CONPOTUBJICHUH, HEIEKTPUUECKIX BCITUYHH. OIlK -3
. . - — |
Tpancdopmaropu IIEKTPUYECKHE MAIUMHDBI, | Tectuposanue
Onnogastbie Tpatchopmaropst. Hasnauerue,
MPHHUKMI nercTBUs. BHewnne xapakrepuctuky,
KOI(PMUUMEHT 110]1€3H0I0 AeHCTBMS. Tpexdasusie
TpaHchopmaTopsl. ABTOTpaHc(opmaropsl,
M3MCPUTEIIbHBIE TpaHCopMaTopa Toka M OK-3. OK-5
8 HANPsSKEHUS ACUHXPOHHbIE MALLUHBI, OH’K 3 ’
YCTporcTBo, npuHUMI AcHCTBIS. Bpawatouiuii
MOMEHT, MOWHOCTb, K. II. 1., XaPAKTEPUCTHKH.
CHHXpOoHHbIE MaLlKHHBIY CTPOICTBO, MPUHLAM
neicreus. Bpawarouwmii MOMEHT, MOILHOCTD,
| XapaxKTepHCTHKH, paboTa B peskumMe aBUraTens.
Maninue nocrosunoro roka. Tecruporauue
YerpokicTBo, npuHumMn aekcTsus, BpaLuatoLmi OK-3. OK-5
9 MOMCHT, peakuuns skops. PaboTa B pexume OI"[’K 3 ’
| TeHepaTopa, paboTa B pexumMe JABMraTens.
OcHoBbI 2eKTPONpHBOAA. Tecrupoanue
OcHoBble peskumMbl paGoThl H1EKTPONPHBOA, OK-3. OK-§
10 | BbIOOP THIIA M MOLLIOCTH DAEKTPOABUIaTENS. OH’K 3 ’
YNPaBACHHE 3NEKTPONPHBOAOM.
11 OTaloH eAMHUL M3MEPEHNS 0OBEMOR Tectuposanue
nepenaraeMout 1udppoBoit nudhopmanuy 1o OK-3, OK-5,
| kadasnam Murepuer v renedounn OIK -3
12 [lonsaTne o cucreMe BOCIIPON3BE ICHUS €UHUIL Tectuposarue
(pu3HHecKuX BETMUMA 1 ITepenain pasmepa OK-3, OK-5,
CpEIICTBAMH U3MEPEHHH. OIK -3
- L S ——
Ilpomexyrounas aTrecranns Kon Haumenoanne
' KOHTPOJIMpYEeMO#i | OLEHOYHOrO
KOMITETEHLIMH cpeacTBa**
B - (Mn ee yacTH)
_ - I o o OK-3, OK-5, DK3aMeH
OlK-3
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YTBEPXJIAIO

3aB. Kaepoiy aBTOMATH3AIHH
TEXHOIOIH4Y9CKUX MPOLIECCOB U
POU3BO/IL B,

AOUEHT p/  B.E. ®énopos
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Bonpocni k IK3AMEHY

ITO JUCUMIIINHE « DJeKTpUYECKIe U3MEPEHUS INEKTPUYECKUX U
HEIIEKTPUYECCKHUX BCITUYNH)

ans cryaentos I kypea
HAlpaBJIeHUs «KABTOMATU3ALMS TEXHOIOTHYECKIX OPOLECCOB U
[POU3BOACTBY
NPopuJIst NOAroToORKH «ABTOMATH3AUMS TEXHOJOIHYECKHX
11POLECCOB U NPOU3BOACTBY,
I'Veemeerp (3/0)

Hatite onpesenenne moustus «U3MEPUTEIILHBIE MPUGOPBDY.

Hro Takoe aGeomothas. Ornocurensuay u NIPUBENICHHAS IIOTPEINHOCTH?
llepeuncnnre ocHoBHbBIE XAPAKTEPUCTHKU CPENCTB U3MEPEHHIA.

110 Takoe uyBcTBUTEIBHOCTD npudopa?

[ouemy MarHuTodnEKTPHUCCK U] MeXaHu3M paboToCroco6eH TONBKO Ha
MOCTOAHHOM  Toke? UYTO rpexnpunymaetcs s HCNONIb30BAHUS €ro B
NpuOOpax MepeMeHHOro Toka?

Oripesienure HasHauenue U ocHOBHbIE OCOOEHHOCTH ra/IbBAHOMETPOB.

B kakux nensx MCTIONB3YIOT JIOrOMETPEI?

Howemy 1nkana snekrpomMaruuTHbx npubOPOB HeNnMHeHA U KaKuM obpazom
€€ MOXKHO YMEHLIIUTE?

Haszosute mnanGosee paclpOCTPaHER B  1EKTPOU3MEPHUTENbHEII npu6op,
KOTOPBIY KOHCTPYUPYETCS Ha OCHOBE IEKTPOMHAMHWYECKOIO MeXaHHU3Ma.

B qeM OTIINYHE (bepponunammuyeckoro MeXaHu3Ma oT
BJICKTPOAMHAMMUUECKOTO?

10 O6nsacuuTe npunLun seicTsus IPUOOPOB WHIYKLHOHHON CHCTEMBL.
11 B gem saxnrouarorcs IPCHMYILECTBA JJIEKTPOHHOIO CYETYUKA 3HEPIuu nepen

SJICKTPOMEXAHUYECKUM CHETUUKOM MHIYKUUOHHOW CUCTEMBI?

12 Kak HaskiBaercs YCTPOUCTRO, OMpeenstoinee TCKyIUH Tapud? Kaxue

JOTNIOJTHUTEILHBIC 3a71a494 B SJICKTPOCUCTEMAX OHO CIIOCOBHO BBITOJIHATE?

13 Jlnst kaxkmx neneit IIPUMEHSIOT ocUMIIOrpadb?
14 O6nacture YCTPOMCTBO U IIPUHLMTT A€HCTBHS SJIEKTPOHHO-TY4EBON TPYOKH.



I5 Kakue  cxemsl npeobpazoBanus  curaana MPUMEHSIOTC B IpuGOpax
BBIIIPANHUTCIILHON CHCTEMBI?

16 HazoBute  pnpa lpenmymecrtsa  npubopos ¢ TEPMORJICKTPUIECKHMU
NpeodpasoBaTesiMi, KOTOPhle 3HAYUTENHHO pPaclIMpPAIOT BO3MOXHOCTU HX
IIPUMCHCHHUST B 1ICTISAX  MEPEMEHHOI0 TOKa 110 CPaBHEHHIO C JpyTrUMU
3JIEKTPOMEXAHUYUECKUMH TTPUOOpaMU.

17 Yro Taroe mynt? B kaxux cilydasx OH ITpUMeHseTcs?

18 O0bacHuTe NpUHIMN JeifcTRUS U3MCPUTENIBHBIX TPaHC(HOPMATOPOB TOKA M
HaIpsIKEeHUS,

19 O6nbacuure  nasHavyenue  u MOpSIOK  pacyeTra  HOMNOJHUTEILHOIO
COTIPOTUBJICHHUS B CXEMaX BOJILTMETPA.

20 Kakue metounl  u3MepeHus COLpOTUBIIEHHH  CyulecTBYloT? IlpHBeanTe
CYLLECTBEHHbBIC OTJMYMS METOIOB.

21 Jladite kpaTKkoe onncaHue CYIIECTBYIOIMX METOAOB H3MEPEHHNS YaCTOTEL.

22 Kakue napamerpel 51eKTPHYecKOd MOIIHOCTH HU3MepSIOTCS B MPaKTUYECKOU
3EKTPOTCXHUKE?

23 Kakumi cnocoGamu u3mepsieTcss MoIHOCTS B TpeX(ha3HbIX Hengx?

24 O6baAcHUTE NIPUHLIKN AcHCTBUS LU(POBOTo BATTMETPA.

25 O6BACHUTE CYLIHOCTL METO/1a CpaBHEHHUS ¢ Mepol. Kakue MeTojisl cpaBHeHus
C MEpO} BaM U3BECTHbI?

26 Ha yem oCHOBaH NPUHLIMIT MOCTOBOIO METONa M3MEPEHHS SeKTPUUECKUX
BEITHYUUA?

27 IlpuBennre cxeMy OMHAPHOIO MOCTA H 06 BLICHUTE €0 paborty.

28 Hanmunte ypasHenue pasHoBecus Mocra.

29 O0bAcHATE NPUHUMI ACHCTBUS KOMIIEHCATOpa MOCTOSIHHOIO TOKA.

30 Ha3oBUTe OCHOBIEIE IOCTOUICTRA 3JIEKTPOHHBIX aHAJIOTrOBBIX MPUGOPOB.

31 HasoBute  BemMumHbl, KOTOpRIE  CHIOCOBHDI U3MEPSITb  COBpPEMEHHEBIE
aHaJIOTOBbIE TPUOOPKI.

32 IlpusestuTe CTPYKTYPHYIO CXEMY 37IEKTPOHHOTO BOJILTMETpA.

33 Haiire onpejienctne uudpoRoro u3MepuTeNsHOro npudopa.

34 Kakue 1Be orepalluM COBEpILAIOTCS ¢ HEIIPEPBIBHOW BEJNIMUYUHON IpuU ee
npeobpazoBaHuK B NUCKPeTHYIO (Wb poByio) BEIUYNHY?

35 Tlepeuncaute OCHOBHBIE Y3JibI LIU(PPOBOIO U3MEPUTENHHOTO npubdopa.

36 Ilepeuricnure OCHOBHBIE JOCTOMHCTRA HHUGPOBBIX H3MEPHUTEBHBIX NPHGOPOB.

37 Jlng xakux Leedl npuMeHseTcs aBToMAaTH3ALKS U3MEPEHUU?

38 Yo oTHOCST K aBTOMATH3UPOBAHHBIM CpEeACTBaM U3MEpPEeHHI?

39 HTo uMEeIoT B CBOEM COCTaBE aBTOHOMIibIE MHOTO(YHKIHOHAIbHbIE UH(PPOBLIE
npubopkI?

40 Yto npesicTaBnsior co6oit H3IMEPUTEIBHbIE CHCTEMbI?

41 Ha xakue xnaccer nensarces UBK no naznauennio?

42 KakoBo HazHadeline KOMITBIOTEPHO-H3MEPHTENHBIX CHCTEM?

43 Yro nipeacrasasior coGoii BUPTYyallbHble MpUOOPBI, Kakue 3JeMEeHTbI
BKJIIOHAIOTCS B UX CTPYKTYpY?

44 Yro npencrasasior coboit WHTCJLIEKTYaJIbHBIC U3MEPUTEILHEBIE CUCTEMBI?



45 910 upexcraBisior  coGoi ceTenple MH(OPMALOHHO-H3MEPHUTE IbHbIE
CUCTEMBI? Hpoummocrpupyiite Ha — @IpuMepe  sHeprocHabxaroriei
OpraHu3aLMH.

46 Ilpusecty u onucars CIPYKTYPHDIC CXEMbl H3MEDEHMS HEINEKTPUUECKHX
BEJIMHH (IPAMbIC B CPaBHEHHs ).

A7 TlepeducIuTs  BEITMUUHBI TPOCTPaHCTBA W Ha3BaHUs NPUOOPOB IS HX
USMEPEHHSL, HAlIPUMED: YPOBHEMEPBI, [11EPOX0BATOCTh- MPOMUIOMETPEI U T.JI.

48 Onucarh BO3MOXHBIE TTYTH WIH METOLbI U3MEPEHHUS MaNbIX TeOMETPUUYECKHX
pa3MepoB neTalei.

49 Onucatrs MeTo/B U3MEpeHust YPOBHEH arpecCUBHBIX KUAKOCTEH B 3aKpBITBIX
bakax.

50 Kakumu  Metomamu  MoOKHO M3MEPHUTE  TOJNIUMHY JIMCTOBOTO TIPOKATA W3
PasInYHBIX MaTepuasioB (MejiHast (poJbra, CTEKII0, aTIOMUHHERLIE CIIJIaBbI)?

51 Kak usmeputs paccrosinue MCIKIY ABYMSI BEPLUMHAMH rop?

52 OnucaTs  NpMHUMI  AedcTBUS npoduiomerpa ¢ NIbE303JIEKTPUYECKUM
npeodpaszoBaresem.

53 Ilpusectu kiaccudukanmo Mexanuueckux BeMUny 1 CBSI3H MEXIY HUMHU.

54 MeToabl u3MepeHns AMaMeTpoB, TOHKNX 6e3 M30JILIMH, TIPOBOJOB M OIKUCATh
KPATKO UX CYUIHOCTb.

55 Kak usMepuTh TonumHy rajisBanudeckoro TIOKPBITUS (HUKENb) HA CTATBHEBIX U
MEIHLIX NJaCTHHAX.

56 Onucarh BO3MOMNKHBIE METO/bI U3MEPCHUS TOJINUHBI U30ISUOHHON JIEHTHI B
IpoLecce NeEPEeMOTKH.

57 Ilepeuncnuts  mapameTpsl  ABWKeHHS,  CBsI3b MEXJy HHUMH, €IUHULEI]
M3MEPCHUS M HA3BAHUS MPUOOPOB ISt HX U3MEPEHHUS.

58 Metoan! u3Mepenns ckopocreit TPAHCIIOPTHBIX HA3€MHBIX CPEICTB U OMUCATH
KpPaTKO UX MPUHIIUITEI AEHCTRUS.

59 Kakue 0CHOBHbIE XapaKTEPUCTHKH MMEeT npeoOpa3oBaTeNb HENEKTPHUECKHX
BEJTU4UH?

60 OxapakTepu3yiiTe METOBI M3MEpPELHH HEONIEKTPUYECKUX BETUYUH.

61 Kak knaccugpuimpyrores 1peobpasoBaTeNy HedICKTPHISCKUX BeUUUH?

02 O0BACHUTE  yCTPOHCTRO, NPUHLOMIT - JIGHCTBUA M 00NACTh IIPUMEHEHUS
1peodpazoBaTeneil HeANEKTPHUUCCKUX BEIMUUH: PEOCTaTHBIX;

63 Iogcuure KOHCTPYKTHBHOE YCTPOHCTBO: MaHOMETpa C TEH30METPUUYECKUM
npeoOpazoBaresnem.

64 Kakne rnorpemHocT  BHocsTCS B U3MEpPeHMSs npeobpaszoBaTeamMu
HEIEKTPUYECKUX BEAUHMH?

65 Pacckaxkurte 06 OCHOBHbIX M3MEPUTENbHBIX UHOOPMALMOHHBIX CUCTEMAX.

OK3aMeHaTop, CT. IPENoAaBaATEND ['nmymxos " E.
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T'ocynaperBennoe o6pazoBaresibHoe Y4peKAeHHe BhIcIero o6pa3zoBaHust

«[MPUJIHECTPOBCKUH IF'OCYJIAPCTBEHHBIA YHUBEPCUTET
umenn T.I'. leBuenkon
Gpunuan IITY um. T.T. [lleBYeHKo B T, Prionuna
Kadenpa «ABromMarnsanmst TeXHOI0rMIeCKUX IIPOLECCOB U MIPOU3BOCTBY

Tecr

Mo JUCUHITJIHHE ((r_).'](‘[\"I‘DIJI"IGCKHG H3MEPCHMSL SJICKTPUYECKHUX U
HCHICKTPHUYCCKUX BCIUYUH)

(HaunicIIOBaHHE JMCLUMITAHBL)

Vkaszanua: Beibepure npasuistoe yTBepikaeHM e,
Konuvecmeo sadanuii — 25
Bpems mecmuposanus — 40 munyt

1-Bapuant

Yro takoe miektpuuecknii Tok?

rpaduyeckoe u306paskeHue dIeMEH roB.

3TO YCTPOUCTBO st u3Mepenus D) (C.

YIOPANOUCHHOE IBUIKEHHE 3aPSKEHHBIX YACTHIT B IPOBOIHUKE.

Oecnops104HOe JIBUKCHHUE YaCTHIL BELICCTRA.

COBOKYITHOCTE YCTPOKCTB MPE/IHA3HAYEHHBIX Jlsl HCIIOIB30BAHHS DIEeKTPHUECKOr0
COIPOTHBIICHHS!.

YeTpoiieTBO, cocTosIee U3 ABYX MPOBOAHMKOB JII0601 (hOpMBL, pa3IecHHbIX JIUONEKTPUKOM
IEKTPETHI

HUCTOYHHK

pe3UCTOPBI

peocTarsl

KOHJICHCATOP

3akon Jixoyns - Jlenia

paboTa npon3BoIMMAas HCTOYHUKAM, paBHa npousseenimo IJ1C ueToynuKa Ha 3aps,
NIEPEHOCUMBIHN B LICIIH,

ONPENIETIAET 3aBUCUMOCTE Mexty DJ(C HCTOUHIKa THTaAHILSL, ¢ BHYTPEHHUM COINPOTHBICHUEM.
PONIOPUMOHATICH CONPOTUBIICTIMIO 1IPOBOAHMKA B KOHTYpE anredpanyeckon CyMMBbL.
KOJIMYECTBO TEIIIOTEI. BBIIEISHOLICHES B TPOBOAHUKE MPH MPOXOXKACHUH 110 HEMY
S/ICKTPUIECKOro TOKA, PABHO NPOU3BEAEHHUIO KBA/[paTa CHJIbI TOKA HA CONPOTUBIICHHE
NPOBOJHMKA U BPEMs IIPOXOXKAEHUs TOKA Yepe3 MPOBOHUK.

PsIMO TTPOTIOPLIKOHAIBHA HANIPSUKEHHIO Ha 9TOM YHacTKe ¥ 06paTHO NPOMOPIMOHATIEHA €r0

COIMPOTHUBJICHUIO.
/3 ": £

pe3ucTop
KOHJICHCATOD
peoctar
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NOTCHITUOMETD
aMmrepMeTp

Onpefennre conpoTURIEHHE HUTH YIEKTPUUECKON NamItbl MolHOCTEIO 100 BT, ecnu namma
paccudTaHa Ha HanpsikeHune 220 B.

570 Owm.

488 Owm.

523 Om.

446 Owm.

625 Om.

Dusnyeckas BeNMUMHA, XapaK1 €PH3YIOLIYIO ObICTPOTY COBEPIIEHUS PAGOTHI.
paboTa

HanpsKeHust

MOLHOCTh

COIIPOTUBJICHUS

HET MPaBUIIBHOIO OTBETA.

Cuna Toka B DJIEKTPHUECKOH nenn 2 A OpH HaNpsHKEHUHK Ha ero konax 5 B. Haiiqure
CONPOTUBJICHHE TTPOBORNKA.

10 Om

0,4 Om

2,5 Om

4 Om

0,2 Om

3axoH Oma A8 NOTHOM Temu:

I=U/R

U=Ux*]

U=A/q

I=1,=l,=...=I,

I= E/ (R+r)

JVDICKTPUKH, JUINTEIBHOE BPEMS COXPAHSIONINE TIONISIPU3AIHIO [10CNIE YCTPAHCHHUS BHELTHETO
ANEKTPUYECKOTO IMOJIS.

CETHETORIEKTPUKH

DIIEKTPETHI

U0 TCHIHA

UbE303NIEKTPUIECKUi HdderT

SJICKTPUICCKUH eMKOCTE

d Bemecma, [IOYTH HE NPOBOAMLIIME 3JICKTpI/I‘~I€CKI/Iﬁ TOK.

IUDIEKTPHKH
ANEKTPETHI
CEI'HETOIEKTPUKH
HC302JIEKTPHUECKIH YerT
JOJT

. Kakue u3 NCPEHUNCIICHHEIX HUXKE YACTHIL UMEIOT HAUMEHBLIN OTpI/IHaTGJII)HI:Jﬁ 3ap;m?

SNIEKTPOH
MPOTOH
HEHUTpOH
AHTHBIIEKTPOH
HEHTpaIbLH bIH

. Yuaactok ueny 3r1o...?

HacTh UEITH MEXY JIBYMS Y3JIaMH;
3aMKHYTas 4acThb LCITH;

rpaguueckoe U306pakeHne INEMEHTOB;
4acTh IICIIH MEX/ly IBYMS TOUKAMUY,
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JJIEMCHT IEKTPHYECKOU UETH, NpeAiHa3HaAYEHH BT I BCTIOJIB30BaHue SJIICKTPHUYECKOTO
CONIPOTUBIICH 1S,

. B npuGope nnst Beokmranus o ACPEBY Hanpsbkerue nonmskactes ¢ 220 B o 11 B. B nacmnopre

TpaHcdopmatopa ykazano: «Ilorpebnsemas Motocts — 55 Br. KT - 0,8». Onpenenure cuiy
TOKd, MpOTCKAIOLIEro Yepes MepButiiyto 1 BTOPH!HYIO 06MOTKH TpaHChopMaTopa,
L=0344;1,=124

L=44A41,=144

L=5344;1,=14

L=0254;1,=44

L=0454; 1, = 1,4 A

1l

- llpeo6pasyror snepruio Tommnsa g 3JIEKTPUYECKYIO SHEPIHIO,

ATOMHEIE 21EKTPOCTARIIHH.
Tennosrie snextpocranmy
Mexanuueckme ANEKTPOCTAHLHA
lunposnexrpocranumm
Berpoasnek rpocraniput.

. PCOCTaT HPUAMEHSIEOT A7 PEry.;IMpoOBaAHMS B LIENH . . .

HalnpsoKeRnus

CHJIBI TOKA

HAaIIPSKEHUS H CHITE) TOKa
COITPOTUBICHUSI
MOUIHOCTH

. yCTpOPICTBO, cocrostiee U3 KaTylIKW U Kele3Horo CeplcUHHnKa BHYTpH ce.

TpaHchopmarop
Garapes
aKKyMYyJISITOp
peoctar
ANEKTPOMAIHUT
Hunosi, - ato
ABA PASHOMMCHHBIX DJIEKTPHYECKUX 3apsia, PaCIoIOKEHHBIX Ha HEOONBIIOM PACCTOAHHH JIpyr
OT Jipyra.
abeolmoTHas JuateKTprICCKas NPOHHLAEMOCTh BaKyyMa.
BEIMMUHA, paBHas OTHOINEHUIO 3apsi/ia OLHOI 13 OOKJIaIOK KOMeHCaTOpa K HAIPSIKEHUIO
MENLY HUMH,
BRICTPpauBainue AMnonei Bosb CUnoBeiX JTHHMU YJIEKTPUUECKOr o OIS,
YETPOHCTBO, COCTOsIIIIEE U3 ABYX POBOAHMKOB 10OOH GopMbI, pasfeneHHbIX JHDJIEKTPUKOM,

. Haitaure neseproe COOTHOUIEHUE:

1OM=1B/1A
I B=1)bx/1Ky
IKn=1A%*1¢
IA=10M/1B
1A =]Tx/ ¢
- lpn napannensuom coemnennu KOl IEHCaTOp. .. ... =const
HanpspKkeHue
3apsi
EMKOCTD

COIIPOTHRIICHUE
CHJIB] TOKA

- Bpamaromascs qacrs JIEKTPOreHepaTopa.

CTaTop
poTop
Tpaucopmarop



D. xommyrarop
E. xatyuxa

21. B uens ¢ vanpsxenrev 250 B Bmoumm MOCNC/IOBATENBHO /IBE JIAMITBI, PACCYHTAHHBIE HA 3TO
Ke Hanmpsokenwe. Oaua lamna MomnocTsio 500 By, a Apyrast MOIHOCTEIO 25 BT. Onpenennre
COMPOTUBJICHHUE L[EMM.

2625 Owm.
2045 Om.
260 Om.
238 Om.
450 Owm,

. Tpancdopmatop Toka 310. ..

TpatcgopmMaTop, MpeaHasHAYSHHBIA TS NpeoOpa3oBaHMsI UMITYIECHBIX CUTHAIOB ¢
AIATEIILHOCTBIO MMITY/IBCA J10 JIECATKOB MUKPOCEKYH/T ¢ MHHUMATEHBIM UCKa)XeHUueM HopMbl
MMILYJIbCa,

B. Tpanchoprarop. nuramommiics ot netodnika HanpsoKeHUs .

C. BapuanT Tpancdopmaropa, NPCAHA3IAYCHHbI 1St TPe0Bpa3oBaHNs 3EKTPUYIECKOi JHEPIHH B
SJIEKTPHYUECKHIX CCTAX U B yCTAHOBKAX, [IPEAHA3HAYCH HBIX JUIS npuéMa U UCHOJB30BAHUS
JJIEKTPUYECKOH SHEPTHH.

TPaHCHOPMATOP, MUTAKIMACT OT HCTOUHNAKA TOKA.
Tpaucopmarop, neprutHas oGMoTKA KOTOPOro 2JICKTPUYECKH HE CBA3aHa CO BTOPHUHBIMY
o0MOTKaMII.

- Kakol Bem1unHo# sBigercs MaruuTHpli ook M2
CKaJSIpHOH
BEKTOPHOM
MEXaHHWYeCKUH
OTBETHI A, B
NEPUCHANK YJISIPHBbII

- COBOKYIHOCTh BUTKOB, 06pasyIoLmx SJICKTPUHICCKYIO UEMb, B KOTOPOH cymmupytores DJIC
HaBC/IEHHBIE B BUTKAX.

MarHMTHasi CUCTEMA
nJI0OCKass MarHUTHAs CHCTeMa
obMoTKa

U30JISLIUsI

HET TIPaBUIBHOIO OTBETA

. 3eMJIA U 1TPOBOIALIHE CIIOH aTMoC(eprl 06pasyeT cBoeobpazHbIil KOHZIEHCaToP.
Habmonesnsvu yeranorneno, uro HAMIPSIKCHHOCTL 3JIEKTPUYECKOTO MO 3eMiiu BOIN3H ee
OBEPXHOCTH 13 cpe/iiem pasHa 100 B/m. Haiiui re snextpaueckuii 3apsi, CUUTasl, 4YTo OH
PaBHOMEPHO PACIPEACTICH 10 BCEH 3eMHOU NOBEPXHOCTH.
4,2:10° Kn
4,1-10° Kn
4-10° Kn
4,5-10° Kn
4,6 -10° Kot

>PNEUOwe

mUnOweEn Mo

[\
EaN

>

omoOwe

THmUOme

2-Bapuant
Hro Takoe oiexTpuieckas 1emnp?
3TO yCTPOUCTBO JuUIA u3Mepenust D)IC.
TPadUUECKOC H30GpaKEHHE DIEKTPHUSCKOM 11el1, [IOKa3bIBAIOLLCE NOPSIOK U XapaKkTep
COC/IMHEHUE DJIEMEHTORB.
C. yuopsiiodedHoe IBUKCHYE 3apKEHHBIX YaCTHL B MTPOBOIHMKE,
D. cosoxynxocts ycrpoiicrs, NpCIHASHAYCHHBIX [l TPOXOXKACHUS JMEKTPUYECKOTO TOKA.

@ > =
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COBOKYTIHOCTE yCTpOI‘/‘ICTB IIpeAHAa3HAYEC HHBIX OJ1sI HCNIOJIB30BaAH M QJIIEKTPHUYECKOTO
CONPOTHBJIICHMSL.

O/IC ucrounuka BeIpakaeTcs hopmynoii:
I=Qnt

E= Au/q

W=g*E*d

@ = Ed

U=A/q

Bnepsele apicHus B IJIEKTPUYECKHX LEMNAX MTYOOKO U THIATEIBHO U3YYHII:
Maiikn ®apaneii

Jbxkeme Maxkcgest

["'eopr Om

Muxaun JloMonocor

Ulapne Ky ion

aMmepMeTp
peocrar
pesuctop
KJTFOY
NOTEHIHOMETp
Emkocts Konziencatopa C=10 Mx®, uanpsixenue na obknankax U=220B. Onpenenurs 3apsn
KOHJIeHcaTopa,
2.2 K.
2200 K.
0,045 K.
450 Kn.
2,2 % 1073K.
9To B mpocTeifinem cyuae PEOCTATEL, BKIIOYAEMbIE /U1 PEryIHPOBAHHISA HAMPSIKEHUS.
NOTEHIIUOMETPEI
PE3UCTOPEI
PEOCTATEI
KITFOU
CUETUUK
Hacts nem Mex iy JIByMst TO9KaMu Ha3biBacTes:
KOHTYp
YHacTOK lienu
BETBb
JJICKTpUYECKas 1enb
y3ei
ConpoTuBIieHie MOCNCI0BATENBHOMN [
R =R,

RRL Rz R3 ' T Rmw

R=Ry+ R, +R3+ - +R,,

RI =Ryl + Ryl + Ryl + +++ Rl

Crita Toxa B nposo ke, ..

HpAMO IPOTOPLMOHAILHO HANPSKEIMIO 44 KOHIAX NPOBOHHKA

HPAMO MPOMOPLMOHANBHO HANPSHEHHUIO HA KOHIAX IPOBOJIHMKA H €0 COIPOTHBIIEHHIO
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06paTHO NPOIOPUMOHANIBEHO HaIllPSAKEHUIO HA KOHIlax ITpOBOOHUKA
06paTHO HUPONOPLHUOHATBEHO HaJIPAKCHHIO HA KOHIlax ITPOBOAHUKA U €r0 COMPOTURIICHUIO
SMCKTPUUYECKUM 3apgaaoM u IIOMEPEUHOC CEUEHUE [POBOAHHKA

. Kakyro snepruto norpenser us cern SJICKTPUYCCKAs Jlavmia 3a 2 U, eCIId €€ CONPOTURIEHHE

440 Owm, a nanpsbxenue cetu 220 B2
340Bm - y

240 Bty

220 Bm -y

375 Bty

180 Bt - v

.1 rBr=

1024 Bt
1000000000 Bt
1000000 B
1073 Bm

100 Bt

. UT0 Takoe noreHIInam Touku?

3TO PA3HOCTL ITOTECHIIMAJIOB HBYX TOYECK JJEKTPHUUCCKOTO T10J1.

3TO abCcomOTHAS AUIJICKTpHYECKad HPOHHULIAEMOCTb BaKyyMa.

Ha3bIBAKOT BCJIMYWHY, paBHAS OTHOINICHUIO 3dapsaiaa OJIHOH n3 O6KH8.,Z[OK KOHACHCATOpa K
HaTIPSDKEHHIO MKy HUMH,

Ha3BIBAIOT YCTPOMUCTBO, COCTOSIUEE U3 ABYX NPOBOIHUKOB JHOGOI (GopMBL, pazneseHHbIX
JMDJIEKTPHKOM.

Ha3bIBAOT ])860Ty, IO NEPEMEUICHUIO €AMHHUYIHOTO 3apsiga ¥3 TOYKH I10JI51 B 6CCKOHCLIHOCTL.

| HI—
. YcnoBnoe o603Hauenme
pe3uncrop
PEAOXPAHUTEI
peocrar

KaOeIb. MPOBOML, NIHHA DNEK pI/I“IGCKOI\/‘I HEeMH
HNPHUEMHUK ')IICKT]DH‘{CCKOFI SHCPIrun

- Jlamnia naxanmBadus ¢ conporusienem R= 440 OM BKIIOYCHA B CETE ¢ HanpsikeHueM U=110

B. Onpenenuts cumy Toka B namne.,
25A

30 A

12 A

025 A

1 A

- Kakue nocurenu 3apsina cymecrnyror?

JNEKTPOHBL
NOJIOXKUTENILHBIE UOHDI
OTPHIIATENLHBIC MOHE]
HEWTpalbHbLIC

BCC MEPE'HCIEHHDbIC

r-— J_I_ —a

T ‘1 T CKOJBKO B CXEME Y3710B U BETBEH?
y3J10B 4, BeTBEl 4;
Y3108 2, BeTBeH 4;
Y3J10B 3, BeTBEH 3;



D. y3nos 3, Bergeii i

E. y3nos 3, serseii 2.

I7. Besmuuna. o6paruas COTIPOTURIIEHHIO
A. TIpoBOIUMOCTE

B. ynensnoe conporusieniie

C. nepuopn

D. nanpsxenne

E. noreunman
18

. EMxoers KoHneHcaropa C=10 M®; sapsn Konzaencaropa Q=4-10"5 K. Onpenenuts
Hanpspkenve va oOkIagkax.

A. 0,4 B;

B. 4 mB:

C. 4107°B:

D. 41077 B;

E. 0,04 B.

19. Byner nu HPOXOINUTDL B I€NH NMOCTOS HHBIH TOK, CCJIM BMECTO UCTOYHUKA 3J1C — BKIFOYUTH
3aPSDKEHBBIH KOHTeHcaTOp?

A. ue Oyner

B. Oyner, no ueaonro

C. Gyner

D. A, B

E. Bce orBern npasubmo

20. B ueny nuranug HarpeBaTensHoro mpubopa, BKIIOYEHHOTo 1o Harpsoxenne 220 B, cuna
Toka 5 A. Onpenemts MommocTs mpubopa.

A. 25 Bt

B. 44 Br

C. 2,1 kBt

D. 1,1 kBt

E. 44 Br

21. InotHocTE SIIEKTPHUYECKOTO TOKa OIPEALTISIeTCs 110 Gopmyne:

Al =g/t

B. ...=I/S

C. ...=dl/S

D. ..=1I/R

E. .=/t

22, Oupenenu b KoanuecTro TCIJIOTHIL. BBUICJICHHOE B HAIPEBATEILHOM npubope B Tedenue 0,5 u,
CCJIH OH BIUIIOYEI B CETh HanpskeHyeM 110 B u umeer conporusnenune 24 Om,

A. 130 000 Ix

B. 650 000 qx

C. 907 500 JTx

D. 235 xJTx

E. 445 500 T

23. Marauruas cucrema, B KOTOPO# BCE CTEPIKHU UMEIOT O/IMHAKOBYIO OPMY, KOHCTPYKIHUIO
Pa3MEPEI. a B3aUMHOE paclioNo)eHue Tr06oro CTCPIKHSI 110 OTHOLICHHIO KO BCEM ApMAam
OJIMHAKOBO JIJI BCEX CTEpHeit,

A. CHMMETPHUHAS MACHUTHAS CHCTEMA

B. HecumMeTprunas MarnuTHas crcrema

C. niockas MarauTias cucTema

D. npocrpaucreennas marnutias cicrema

E. upamas marantaas cucrema

24. O6ecnieunpaer busnueckyio 3alMATY JU1S aKTUBHOIO KOMIOHEHTA, a TAKKe NIpeJICTaBIsIeT
cobolt pezepByap s maca.



obmoTKa
MarHuTHas cHeTeMa
aBTOTpaKCchopmarop
CHCTEMA OXJIAMKIEH U
Dax
. Tpancopnmarop. npesnashaueHisii s Mpeodpa3oBaHUS UMITYJILCHBIX CHIHAIIOB C
UTHTCITEHOCTBIO HMITY.TBCA 10 ACCSTKOB MHKPOCEKYH/1 C MUHHMATBHBIM HCKAKEHHEM (JOPMBbI
HAMITVIBCA.
A. Tpancdopmarop Toka
B. Tpanchopmarop nanpssxenne
C. asrorpanchopyarop
D
E

mOoMmwz

2
A

. UMIVABCHBHT Tpatchopmarop
MeXaH4eCKuii Tpaneopmarop.
OrseTsl:
I Bapuant 1-C: 2-E: 3-J1: 4-A: 5-B: 6-C: 7-C:8-E: 9-B: 10-A: ] 1-A; 12-J1; 13-11; 14-B; 15-C: 16-
E: 17-A: 18-]1: 19-A: 20-B; 21-A; 22-)1; 23-B: 24-C:25-]1.
2 papuanrt 1-J1: 2-B: 3-C: 4-J1; 5-E: 6-A: 7-B: 8-J1: 9-A: 10-C: 11-E: 121-E: 13-B: 14-]1; 15-E; 16-
AL 17-A:18-B: 19-B: 20-J1; 21-B; 22-C: 23-A: 24-F: 25-J1.

Kpurepuu ouenkn:

- OLCHKA COTIHYHO» BRICTABNIACTCS CTYIEHTY, eciii OH Habpan 23-25 6anios:
- OlICHKa «xopoioy - 18-22 6anios;

- OLICHKA «YJIOBJICTBOPUTEIILHOY - 13-17 Bannos:

- OLICHKA «HEY/IOBJICTBOPUTEIILHO» MeHee |2 Gaios.

* 3a KawAbIiT NPaBIabHLIT OTBET HA TECTOBOE 3analiue BHICTaBIsCTEA | Gan,

Cr. npenonasarens
(noanucs)  (PUO)

« l6» ©8 20/0 r.




Focynapersennoe OﬁpﬁSOliﬂ’lf‘CJ]bH()C yHpexRieHHe BpIcLIEro 00pa3oBaHus|
«[IPHJIHECTPOBCKWI I'OCY JIAPCTBEHHBIII YHUBEPCUTET
umenu T.I', llleByenkox»

puanan 'Y um. T.T. [llesuenxo B r. Puionnua

Ka(beﬂpa ((ABTOMEITI/ISEIHI/I[/I TEXHOJOTUUECKUX NponeccoB u IIPOHU3BOCTBY

Tembl konTposiLHBIX paboT

O IUCLUMIINIHUHE (<3J]0K‘Tpl/lt[eC]<l/lc H3IMeEpeHuUus IJIEKTPHYECCKUX U
IIC')JIL"ICT]]II‘_ICC]CIIX BCJIHYTUHH»
CHAANCHORARIC AHCITLTITED
1 5 OCHOBHBIX UAEAJILHbIX OYHKIMOHATIBHBIX DJIEMEHTORB
DJIEKTPUUECKUX 1ENEM.
OCHOBHBIX TONOJOTUYECKMX DJIEMEHTA SJIEKTPUUECKOM LIEITH.
XAPAKTEPUCTHKA MCTOYHUKA TOKA M HCTOULMKA SJIC.
BAJIAHC MOLIIHOCTEN DJIEKTPUUECKOM 1]EMK
3 BAJTAHCA B DJIEKTPUUYECKOM LETTA
METOI KOHTYPHBIX TOKOB U B KAKWX CJIVUASIX E[O LEJIECOOBPA3HO
[TPUMEHSITE
CYHHOCTL METOJA V3JIOBbIX NOTEHLMAJIOB
OBILHOCTL M OTJIMYKUE 3AKOHOB OMA U 2-I'0O 3AKOHA Kupxrooa nru
AHAJIMBE DJEKTPUUECKMX LIENEN
9 YPABHEHWE JUISl PACUETA LIENK METOLOM VY3JIOBbIX ITOTEHLIMAJIOB
10 MPUMEHEHUE METOJIOB KOHTYPHBIX TOKOR W Y3JIOBbIX [TOTEHLUAJIOR.
I'l COBCTBEHHOE U OBLIEE COTIPOTHUBIEHHWE KOHTYPOR
12 METOJI V3JIOBBIX NOTEHIIMAJIOR JUIA CXEM C IBYMS V3JTAMMU.
13 YPABHEHUE JUIA TIPOBEPKU TTPABMUILHOCTH PACUETA LIEINH
14 IOCJIEJTOBATEJLHO WJIEAJIbHBIE HCTOYHUKK TOKA
15 MAPAJUJIETIBHO UJEAJILHBLIE UCTOYHUKH DJ1C
16 3AKOH KVJIOHA JUUIs1 DJIEKTPOCTATHUYECKOLO MOJIs.
17 OTIPE JIEJIEHUS OCHOBHBI X BEJIMYMH, XAPAKTEPHU3YIOLIMX
DNEKTPOCTATHYECKOE MOJE: HAMPSOKEHHOCTH U MMOTEHIUAN
I8 DJEKTPUMECKASI EMKOCT. (KOHJEHCATOP)
19 DIEKTPUYECKUE U3MEPEHMS HEDEKTPUYECKHX BEJJUYUH
20 DOrPEWHOCTD HPU KOCBEHHOM W3MEPEHUY DJIEKTPUYECKHUX BEJIMUMH.
21 TIPUBOPBI JUISt UBMEPEHMIA B 1[ENSAX MOCTOSIHHOI'O TOKA
22 OCHOBHBIE MTPABHIIA BE3ONACHOCTH MPU PABOTE C
ONEKTPOOBOPY JIOBAHUWEM.

N WO

o0

KpuTtepun ouenku:

" OICHKA «3a4TCHO» BBICTABIAETCS CTYIEHTY, eciu KOHTpOJIbHas pabora
COOTBETCTBYET BCEM TPCOOBAHUAM, TPENLIBISIEMBIM K TAKOLO pona paboram; B



KOHTPOJIbHOH paboTe pacKphlBACTCS 3asBIEHHAS TeMa, PELIEHbl MOCTABICHHbIC
3aflaii; B KOHTPOJBHOH paboTe Ha OCHOBE H3y4eHMs] HCTOYHHMKOB JAeTCS
CaMOCTOSATEIIBHBIH aHalu3 (hakTHUECKOro MaTepyana, AealoTcs caMOCTOSTENLHELE
BBIBOJIBI; CTYJICHT JIE€MOHCTPUpYeT CBOOOJHOE BlaJiCHHE MAaTepUaioM, YBEPEHHO
OTBCHACT HA OCHOBHYIO YacTh BOIIPOCOB,

- OHCHKA «HE 3a4TEHO» - KOHTPOJbHAs paGoTa HE COOTBETCTBYeT BCeM
TPEOOBAHHMAM, TIPENBSBISEMbIM K TAKOMY POLY paboTaM; CTYAEHT He MOXeT
[TPUBECTH TTOATBEPIKICHUE TCOPETHYECKUM TOJIOKEHUSAM, HE 3HAET HCTOYHUKOR 10
TeME paboThl MItM HE MOXET UX OXAPaKTepU30BATh, HA 3aILUTe CTYIEHT He MOXXET
dpryMEHTHPOBATE BBIBOIBI, HEC OTBEYAeT HA BONPOCH; B PaGOTE OTCYTCTBYIOT
CaMOCTOSATEIIbHBIE BLIBOMBI.

Cr. npenopasarens ~ T'nywixos '.E.
(noanves)  (PHO) -

« » 20 .




