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HNCCIEJOBAHUE IMOJYINPOBOIHUKOBBIX TUO/J10B
JlabGoparopHasi padora Nel

1. Lesab u coaep:kaHue padoThI
Lenbto pabOTHI SBJISETCS UCCIIEAOBAHNE CBOWCTB MOYIPOBOAHUKOBBIX JTHOJOB ILIOCKO-
CTHOT'O U TOYEYHOI'O TUIOB. B paboTe cHUMarOTCs BOJbTaMIIEPHbIE XapaKTEPUCTUKH U OIpee-
JSIFOTCS TApaMeTPhl AUOAOB B IIUPOKOM JIHara3oHe 4acToT.
2. Kparkue cBeJeHUsI U3 TEOPHH
PaboTa moaynpoBOJHUKOBBIX JMOIOB OCHOBaHA Ha CBOMCTBAaxX p-N mepexoaa, KOTOPBIN
oOpa3yeTcs Ha rpaHMle pasjesa objacTedl MOJyNpPOBOAHUKA C JBIPOYHOM (p) M 3IEKTPOHHOM
npoBoauMOcCThIO (N). KoHIleHTparys 37eKTpOHOB B N — 00J1aCTH 3HAYUTEIHHO OOJIbIIE, YeM B P-
obnactu 6o0Jblle, a ABIPOK P — obnactu 6oJblie, yeM B N - obnactu. HeoannakoBast MIO0THOCTh
YacTHI] BbI3bIBACT IU(P(Y3HI0 OCHOBHBIX HOCHUTENEH M3 obnacteil ¢ OonblIeil KOHIIEHTpAIUe:
3JIEKTPOHOB U3 N-00J1aCTH U IBIPOK U3 p-o0aacTu. B pe3ynbTare peKoMOMHAIIMKM HA TPaHULIE P- U
N -obmacteld BO3HUKAET OOCTHEHHBI HOCHTEISIMHU CJOH, KOTOPBIA HA3bIBAETCS 3alMPAIOLIIM
(pucyHok 1, a). loHBI JOHOPHOW M aKLENTOPHON MPUMECH B OOJIACTH 3alUPAIOLIETO CJI0s CO3-
JIAIOT AJIEKTPUUYECKOE I0JI€ C HANPSHKEHHOCThIO Epy, KOTOpOe MpensaTcTBYeT JajibHeimein qud-
(dy3un OCHOBHBIX HOCHTEJIEH M CO3/1aeT APEH(OBBIA TOK, 00YCIIOBICHHBIH HEOCHOBHBIMU HOCH-
TEJISIMHU.
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Pucynox 1.

[Ipn nmonakIIIOUEHUN HMCTOYHUKA 3.1.C. K N-p MEPEeXoly B 3aBUCUMOCTU OT HAINpaBJICHUS
BEKTOPA HANIPSHKEHHOCTH MCTOUHMKA Eycr (Eycr() ) IIMPUHA 3aMMPAIOLIETO CII0Sl MOXKET:

-YMEHBIIAThCSl - BEKTOPHI HANPSYKEHHOCTU MCTOYHUKA U 3aIIUPAIOILETO CJI0s MPOTUBOIIO-

JIOXHBI, YTO IPUBOIUT YBEJINYECHUIO TUPPY3NOHHOTO TOKA;

-YBEJIMUUBATHCA - BEKTOPHI HANIPSKEHHOCTH MCTOYHHUKA U 3allUPAIOLIEro CJIOSl HalpaBJlie-

HBI B OIHY CTOPOHY, YTO MPUBOJIUT K YMEHBIIECHUIO TU(PPY3NOHHBIX TOKOB MPAKTUYECKH

710 HYJISl ¥ YBETTMYEHHUIO Ipei(OBOro Toka.

IlepeuncrnenHble cBOMCTBA p-N MEpEX0Aa UCIOJIb3YIOTCS MOIYIPOBOIHUKOBBIX JUOIAX.

[TonynpoBOIHUKOBBIM JTHO/OM Ha3bIBaeTcs MPHOOpP C OJHUM p-N MEPEXOIOM U ABYMS
BBIBOJIaMH, MO3BOJIAIOIIMMHU BKJIKOYAaTh €r0 BO BHELIHIOIO 3JIEKTpUUYECKYH0 Lenb. [lomynpoBoa-
HUKOBBIE JTMO/bI UMEIOT HECUMMETPHUYHBIE 3JIEKTPOHHO-ABIPOYHbIE Mepexoasl. OaHa obnacth
MOJIYIIPOBOJIHUKA ¢ OoJiee BBICOKOW KOHIEHTpaIMel npumeceil (BbICOKOJIETUpOBaHHAsE 00J1acTh)
CILY’)KHT SMUTTEPOM, a JIpyras ¢ MEHbIIEH KOHIIEHTpalue npumeceil (HU3KoJerupoBaHHasi 00-
JacTh)-0a30i.

BbiBOZI, KOTOPBIN MOJKIOYAET SIMUTTEP K BHEIIHEH JJIEKTPUUECKOMN LIENHU, HAa3bIBAETCS
KaTOJIHBIM, a BBIBOJI, KOTOPBIH MOJIKIII0OUaeTcs K 6a3e-aHoaHbM (PucyHok 1, 0).



BreimpsimutensHbIC UOBI TPETHA3HAYEHBI JJIs1 TPe0Opa30BaHus IEPEMEHHOTO TOKA B
TOK OJTHOTO HaIlpaBJICHUS.

Bonwsramnepnas xapakrepuctuka (BAX) nonynpoBoJHUKOBOTO AKO/1a TOKa3aHa HA PU-
CYHKeE 2.
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1 - NpAMan BeTBL XaPaKTepPUCTHKH;
3 2 - oG parHas BeTBb;

\ 3 - obnacT anexTpuyecKkoro npobos;
4 - gHnacTL TennoBoro npodon

4 lobp
PucyHnok 2-BosibTaMnepHasi XapakTepucTHKA MOJIYyIPOBOAHUKOBOIO THO/AA.

BonbramnepHas xapakTepucTuka umeeT npsamyro («1» Ha pucyHke 2) u o0patHyo («2»
Ha PUCYHKE 2) BETBHU.

[Ipu BriIIOUEHHH N1MO/a B MPSAMOM HampasiieHuu (mpsimasi BeTBb BAX) BekTop Hamps-
KEHHOCTU BHEILIHEr0 MCTOYHMKA Eycr HAmpaBlieH NMPOTHBOIIOJIONKHO BEKTOPY HANpPSKEHHOCTH
p-N mepexona Auoja, MOJI0KHUTENbHBIN MOII0C UCTOYHUKA Eycr MOIKIIIOUEH K aHOLYy JU0Ja, a
OTpULATENBHBIN Nomoc Eycr K KaTony auona. Ilpu aTom cymMMapHbIN BEKTOp HaNpsyKEHHOCTU
YMEHBIIAETCs. DTO MPUBOJUT K YMEHBIIEHUIO TOTEHIIMAIBLHOTO Oapbepa B N - P mepexoe.

B 3TOM peknMe yacThb OCHOBHBIX HOCHUTENEH 3apsa ¢ HauOOIbIIMMU 3HAYEHUSIMU SHEP-
ruM OyzAeT mpeojojeBaTh MOHU3UBLIMKCSA MOTEHLUANbHBI Oapbep M NPOXOAUTH yepe3 p-N-
nepexoJ. B nepexojie HapyIIMTCs paBHOBECHOE COCTOSIHHE, U Yepe3 Hero noredyer auddy3non-
HBIH TOK O0YCIIOBJIIEHHBIH MH)KEKLIMEH 3JIEKTPOHOB U3 N-00JIaCTH B P-TIOIYIPOBOJHUK H JIBIPOK -
U3 p- 00JaCTH B N-TIOJTYIIPOBOIHHUK.

Hanpsokenue Uy, HaUMHASA ¢ KOTOPOrO MaJIble NPUPANIEHHS TIPSIMOTO HAIPSHKEHUS BbI-
3BIBAIOT PE3KOE YBEITMUYEHHUE TOKA, Ha3bIBAIOT TIOPOTOBBIM (PUCYHOK 2).

[Ipu BrIIFOUEHUU M0/1a B OOpaTHOM HampaiieHuu (oOpaTHasi BeTBb BAX) HanpaBiieHue
BEKTOpa HaIPsHDKEHHOCTH BHEIHEr0 MCTOYHMKA Eycr COBMAagaeT ¢ BEKTOPOM HANpPSKEHHOCTU
MOJIsl TIepexo0/ia: OTPULIATENIbHBIN MOJIIC UCTOYHHUKA Eycr COEMHEH C KaTOAOM JIMOja, a MOJIo-
JKUTENBbHBIN notoc Eycr coennHeH ¢ aHooM auoaa. Takoe BKIIOUEHHE IM0/1a UCTOUYHUKA IIPU-
BOJIUT K YBEITMUEHUIO NMOTEHLIUAIBHOTO Oaphepa p-1 Mmepexoja AM0Aa U TOK yepe3 mepexon Oy-
JIET ONPENENATbCS HEOCHOBHBIMU HOCUTEIISIMU 3apsjia: 3JEKTPOHAMHU U3 p-00iacTu B N-001acTh



U JBIpKaMU U3 N — 00JIaCTH B P — 00JaCTh. DTOT MPOIECC HA3BIBACTCS SKCTPAKIIUEH HEOCHOBHBIX
HOCHTEJIEH, & TOK, TIPOTEKAIONIUH YEPE3 MO, HA3BIBAIOT OOPATHBIM TOKOM g,

[Tpu nanpHEiIeM yBeTHUEHUU OOPATHOTO HAMPSDKEHUS, MPHIIOKEHHOTO K U0y, MPH
HEKOTOPOM 3HaueHUH Ugg,1 B HEM OYIET NPOUCXOAUTH PE3KUM POCT OOPATHOTO TOKA-Y4aCTOK
"3" Ha pHCyHKe 2. DTO sIBJICHHE Ha3bIBAaETCsA MpoOoeM. Pa3nuyaroT 3IeKTPUYECKUN M TEIUIOBOM
po0oii P-n mepexona. JIaBUHHBINA IPOOOK- 3TO PIMEKTPUUSCKUA TTPOOOI TIEepexo0/ia, BRI3BAaHHBIN
JABUHHBIM Pa3MHOXEHUEM HOCHUTEJEeH 3apsiia Mmoj JAeWCTBUEM CHIILHOTO JIEKTPUUYECKOTO MOJIS.
DJEeKTPOHBI, YCKOPUBIIKMCH B MOJIE 3aMTUPAIOLIETO CIIOS, BHIOMBAIOT M3 aTOMOB MOJYIPOBOIHUKA
BaJICHTHBIE AJIEKTPOHBI, KOTOPbIE, B CBOIO OYEpPE/b, YCIIEBAIOT YCKOPUTHCS U BHIOUTH HOBBIE
ANIEKTPOHBI, U T.7. [Iporecc pa3BuBaeTcs JaBUHOOOPA3HO M COMPOBOXKAAETCS OBICTPHIM Hapac-
TaHUEM 00paTHOTO TOKA.

TemmoBoii mpo0oil BO3HUKAET M3-3a MEeperpeBa p-n Nepexo/ia Wik OTACILHOTO €ro y4acT-
Ka (yuacTok «4» Ha pucyHke 2). [Ipu 3TOM MpoucXoauT HHTEHCUBHAS T€HEPALIUs Map AJIEKTPOH-
JBIPKA W yBEIWYUBACTCS OOPATHBIN TOK, YTO MPUBOJMUT K YBEIMUYEHUIO MOIIHOCTHU, BBIICIISIO-
nieiica B p-N nepexoje U JaIbHEUIIEMY €ro pa3orpeBy. DTOT MPOLECC TaKKe TaBUHOOOpPa3HbIH,
3aBeplLIaeTCs PacIUIaBICHUEM IIEPETPETOrO yUacTKa [IEPEX0/1a U BBIXOJIOM JIM0/1a U3 CTPOSL.

B 3aBuCHMOCTH OT COOTHOIIEHUS JTMHEWHBIX Pa3MEpOB BBIIPSIMIAIONIETO p-N mepexoaa
MOJIYTIPOBOIHUKOBBIE TUO/IbI JIEJISITCS Ha JBa Kjlacca: TOUEYHbIE U IJIOCKOCTHBIE.

Toueunble TUOABI UMEIOT MAIIyI0 €MKOCTh p-n nepexona (00braHo menee 1 nd) u mnpu-
MEHSIOTCS JJIs1 BBIIPSAMIIEHHS IEPEMEHHOIO TOKA JIF0ObIX yacToT BIUIOTh 10 CBY. B miockoct-
HBIX JINO/IaX €MKOCTh p-N mepexoja cocTaBisieT AecaTkoB nd. Pa3nnyne B cOOCTBEHHBIX €MKO-
ctsix Cyg MONYMPOBOJHUKOBBIX JHOJOB CKa3bIBaeTCS Ha UX paboOTe: C YBEIMYEHUEM YACTOTHI
BHEIIHEr0 MCTOYHMKA E, MpUIOXKEHHOro K AWOAY, CONPOTHBICHHE COOCTBEHHOH €MKOCTH

XCeos = YMEHBILIAETCA U 00paTHBIA TOK I, BO3PACTAET, YTO MPUBOIUT K TOMY, YTO JAUOJL

27f Ceos
TCPACT CBOMCTBO O,Z[HOCTOpOHHeI‘/‘I IIPOBOOAUMOCTH. HOSTOMY Ha yacTtoTax cBbIe 50 KFH IIpuMeE-

HAOT I'JITaBHBIM O6p330M TOYCYHBIC ITOJYIIPOBOAHNKOBLIC TUOBI.

3. Tlopsinok BbINOJIHEHUs] padOThHI HA JIAGOPATOPHOM CTEH/Ie.
Hcnonb3yemas B pabote gabopaTopHas yCTaHOBKA, COCTOUT M3 JIBYX MOJyJel: 6a30BOro u
1a60paTOPHOTO.
BkiroyeHne ycTaHOBKM MTPOU3BOAUTCS HAXKATUEM BBIKIIIOUATENs], PACIOJI0KEHHOT0 Ha 06a30-
BOM MOJlyJIE B BEDXHEM JIEBOM YTIIy B IOJIOKEHUE, «BKi».
[ToaroToBka ycTaHOBKH K pab0Te MPOU3BOIUTCS B CIIEAYIOIIEM HOPSIIKE:
Ha 6a3zoBom monyse:
1. CoOpathk cxeMbl U3MEPEHHI B COOTBETCTBUU C PUCYHKOM 3 (4).
2. Bxnrounth MynsTUMeETp 1.
3. BoabT™eTp 1 mepexsItounTh B PEKUM U3MEPEHUs IOCTOSHHOTO Toka- U_.
4. BKJIIOUNUTH T€HEepaTOp HU3KOM YacCTOTHI.
5. Ilepexntoyarhs reHepaTop HU3KOM YacTOTHI B PEXHUM T'€HEPUPOBAHUS CHHYCOMAAIBHBIX
HUMITYJIbCOB.
6. BKiIrounTh UCTOYHMK HanpskeHus E.
7. Ha ucrounuke HanpspkeHus E Haxats kHonky 100 MA.
Ha naGopaTopHom moxyse:
1. Ha ncrounuke HanpsbxeHus E ycTaHOBUTH BBIKITIOUaTENeM npezaen 1B.
2. Hareneparope HY ycranoButs arreHtoaTop B nojoxxenue 1:100.

3.1. CHsAiTHe NPSIMO¥i BEeTBU BOJILTAMIIEPHOIi XapaKTePUCTHUKH THOIA.
Cxema uccneoBaHus AUOI0B MOKa3aHa Ha PUCYHKE 3.
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Pucynok 3-Cxema npsiMoro BKJIIOYEeHHS MOJYIPOBOJHUKOBOIO JHUO0/A.

Ha nuos 10JmKHO 1o1aBaThes MPSAMOE CMEIICHUS OT HCTOYHHKA MUTAHUS.
I/I?,MGH?[?[ HaprDKeHI/Ie NCTOYHHUKA E CHATH HpﬂMYIO BCTBb CTaTI/I‘-ICCKOI\/JI XapaKTepI/ICTI/IKI/I anonaa.
IIpy CHATUH XapaKTEPUCTUK JHOJIOB, 0043aTENbHO OTMETUTH 3Ha4Y€HUs HanpsokeHud Uy, 1pu
KOTOPOM HAaO0JIFO/IaeTCs PE3KOE YBEIHMUCHUE TOKA.

Pesynbrarel BHecTH B Tabnuiy 1. [llar usmepenuii npuBeieH B TaOIHIIC.
Taoauna 1.

Tun quoaa: muockoctHoii —/1223 A(Toueunslii-KJ/I1552A)

UB 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

I,mA

AHAJOTUYHO BBIMOJIHUTH U3MEPEHHUSI [IJIsl TOUYEYHOTO TUO0/Ia U BHECTH UX B Ta0nuiy 1.
3.2. CHsAiTHe 00paTHOIi BeTBH BOJIbTAMIIEPHOH XapaKTePUCTUKH 1HO/A.

Jlns uccnenoBaHus OOpaTHON BETBU CTATMYECKOW XapaKTEPUCTUKU HEOOXOAMMO coOparthb
cXeMy, IIOKa3aHHYIO Ha PUCYHKe 4 Ha JMOJ] HaJI0 0JIaTh 0OpaTHOE CMEIIEHUE OT UCTOUHUKA MH-
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TaHus (PUCYHOK 4).
Pucynok 4-Cxema 00paTHOro BKJIIOYCHHUS.

W3MeHsst HanpspKeHUE HWCTOYHHMKA CHATH OOPAaTHYIO BETBb BOJITAMIIEPHON XapaKTEPUCTUKU
auona u onpenenuts Uy, [lar usmepenuil npusesieH B tadiuie 2.
Pe3ynbrarel u3mepeHuit 3aHecTd B Ta0IHILY 2.



Taoauna 2.

Tun quoaa: muockoctHoi —J1223A(Toueunslii-KJI1552A)

Ilar u3mepenus 0,02B Ilar u3mepenus 0,1B Ilar u3mepenus 1B

uB 0 0,2 0,2 1 1 10

I,mA

AHAJIOTUYHO BBIIOJIHUTH U3MepeHus Uit Touednoro auoaa (KJA522A) u BHecTu ux B Tabmuiy 2.

3.3. UccaenoBaHue 4YaCTOTHBIX CBOWCTB JIMO/I0B.
Cobpath cxeMy, OKa3aHHYIO Ha PUCYHKE 5.
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PucyHnok 5-Cxema ncciie1oBaHHs YaCTOTHBIX CBOICTB AUO0/10B.

R1=100 Om, R23D 1000 Om.
N3menss yactory reneparopa HY 3apucoBars ocumiorpammsl npu yactorax 1kl'm, 10xI'm, 30
k1, 50 x['1, aJ1g KaXkI0ro TUMa JUoja.

4. BbinosniHenue JadoparopHoii padorsl Ha I1K.

JlabopaTopHas paboTa BBINOJIHSETCS TIpu oMoty nakera nporpamm Workbench EDA 5.0.
Jl7ist BBITIOJIHEHUS J.p. HEOOXOIUMO OTKPBITH (aitn Dm.yctp.l.1.ewb, Haxomsmiics Mo agpecy
Lab/3m. ycrp./1

4.1. CusiTHe NPsAAMOii BeTBH BOJIbTAMIIEPHOI XapaKTEPUCTHKHU MOJYNPOBOIHUKOBO-
ro Mo/a.

Cxema, copepxaiasicss B JaHHOM (paiiie rmokasaHa Ha puc 6. BompTammnepHble xapakTe-
PUCTUKH CHHUMAIOTCS Ul TemIeparypsl kopmyca nuona +20°C. [lns cHATHS OpsMOi BeTBH
BOJIbTAMIIEPHOI XapaKTepUCTUKH, TOCIE 3aIycka Mpolecca MOJECITHPOBAHHS, HEOOXOIUMO H3-
MEHSTh 3HaYeHUE HaNpsbKeHHs ncTouyHuka E v HabmoaTh 3a oKa3aHUusAMHU amriepMerpa A.

HpI/I CHATHUHU XapaKTCPUCTHUK OTUOJOB, 00s13aTEJIbHO OTMETUTH 3HAYECHUS HaprI)KeHI/Iﬁ
Unop IPH KOTOPOM HAOJTIONAETCS PE3KOE YBENTMIEHUE TOKA.

Pesynbrarsl BHECTH B Tabuuity 1. Mi3MeHeHHe HanpsikeHne Mpou3BoauTh ¢ marom 0, 1 B.
JlanHble 3aHecTH B Tabamiy | ¢ yKa3aHHEM THIA UCCIETyeMOro THOA.



200 Om

Pucynok 6-Cxema cusaTus npsimoii Betsu BAX nuona.

4.2CusiTue 00paTHOI BeTBU BOJIbTAMIIEPHOI XapaKTePUCTHKH MOJIYNPOBOIHUKO-
BOT0 IHO/A.

Jl7is BBIMOJHEHHS] JAaHHOTO MYHKTa J.p. HEOOXOAUMO OTKPHITH (ain Dim.yctp 1.2.ewb,
naxosmmiics B kataimore Workbench EDA 5.0. o aapecy Lab/Dmn.yctp/1/ Dn.yctp_1.2.ewb.

Cxema, conepskaiiasicsi B JaHHOM (paiinie mokazana Ha pucyHke 7. J[is cHATus oOpaTHOi
BETBU BOJIbTAMIIEPHON XapaKTEPUCTUKH, [1OCIIE 3allyCcKa Ipolecca MOJCIUPOBaHMsI, HEOOXO0IH-
MO M3MEHSTh 3HAUCHUE HANpsbKeHUs ucTouyHuka E v HaOmroaaTh 3a Moka3aHUsIMH aMIlepMeTpa
A.

D223 A(K]1522A)

200 Om

Pucynok 7-Cxema cHsaTus o0paTHOi BeTBM BAX nmo1ynpoBogHHKOBOIO 1H0AA.

M3MeHeHns HanpspKEHUs IPOU3BOUTD:
-¢ 0 10 0,2B ¢ marom 0,02B;
-¢ 0,2B o 1B c marom 0, 1B%;
-c 1B u nanee o peskoro yBenuueHus Toka (1= mA) c marom 1B,
4TO MO3BOJUT ONPENenuTh Upgp.



JlaHHBIE 3aHECTH B TAOJHIlY 2 C YKa3aHUEM THIIA UCCIICTyeMOTO AHOA.

4.3. UccienoBanue 4aCTOTHBIX CBOWCTB MOJIYNPOBOHNUKOBBIX THO0/I0B.

JlJis BBIMIOJTHEHMS] JAHHOTO MYHKTa JI.p. HEOOXOAMMO OTKPHITH (haiin Dmyctp 1.3.ewb,
naxosmmiics B katamore Workbench EDA 5.0 o mytu Lab/Qm.yctp/1/ Dn.yctp 1.3.ewb.

Cxema, coeprkamasicsi B JaHHOM (¢aiiie mokazaHa Ha puc 8.

B mpotiecce BBINONMHEHUS JAHHOTO IMyHKTa pabOThl HEOOXOAMMO U3MEHATH YacTOTY Ie-
Hepatopa G1, ycranasnupas nociegoBatesibHO yacToThl: 1kI'm, 10k, 30 xI'u, 50 k' u 3apu-
COBaTh COOTBETCTBYIOIIME JUIsl IMO/a TOUEYHOIO TUIA OCIIMIUIONPAaMMBI ¢ 3KpaHa ocuusuiorpada
st quoja ToueyHoro tuna (KD522A) u minockoctHoro tuna (D223A).
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PI/IcyHOK 8-Cxema HCCJIeI0BAHMS YACTOTHBIX CBOMCTB MOJYIIPOBOAHHUKOBBIX THO0-
H0B.

5. O0paboTka MaTepUATOB U3MePEeHHId.
1. ITo nanHBIM H3MepeHuil Tabnuubl 1, 2 MOCTPOUTH BOJIBTAMIIEPHBIE XaPAKTEPUCTUKU

UCCIIETYEMBIX JHOJIOB.
AUy AU ogp

Alyp Al
THUBJICHUA OUOJ0B. HOpﬂI[OK OIIPCACIICHUS ITapaMCTPOB IIOKa3aH HAa PUCYHKE 2.

2. OnpenenuTs MpAMOE Ty, = 1 00paTHOE Tyg, = muddepeHIranbHbIe CONpo-

6. Conep:xkaHue 0T4eTA
. TuTynbHBIN THCT, 0OPOPMIIEHHBINH B COOTBETCTBUU C IIAOJIOHOM.
. Conepxanue oryera.
. Kpatkue Teopernueckue cBenenus mo jabopaTopHoit padoTe.
. [IpyHIMNIMAIBHBIE CXEMBI JUUISl CHATHS CTATUYECKUX XapaKTEPUCTUK TUOJIOB.
. TabmuIBl ¢ JAHHBIMU U3MEPEHUN U OCHUIOTPAMMBI.
. I'paduxu BombTaMIepHBIX XapaKTEPUCTHK JJIs1 K&KIOT0 THUIIA AUOJA.
7. Pacuer nuddepeHnnanbHbIX COMPOTUBICHUA TUOAOB IS TIPSIMOM U 0OpaTHON BETBHU
XapaKTEPUCTHUKHU.

AN DN BN WD —



8. BBIBO/IBI 110 KaXKAOMY ITYHKTY paboTBHI.
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cJIaBOBHA

Penensentsl: nou. Poenkos /I.H., nou. Mepemcon 1O 4.

ITran 2005 1., Ne 74
[TybnukyeTcs B aBTOPCKOW PEIAKIUU.

IToanucano B nevaTh ¢ opuruHan-makera 06.09.2005.
®opmat 60x84 1/16. bymara mist muox. anm. [leuats odcerHast.
Ve neu. 1. 1,75. Tupax 150 k3.
3aka3 958.

[leTepOyprckuii rocy1apCTBEHHBIA YHUBEPCUTET IyTEH COOOIICHMUS.

190031, CII6., MockoBckwit mp., 9.
Tunorpadus III'YTIC. 190031, CII6., MockoBckuii mp., 9.



