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M6k nonynposon.

OCOBEHHOCTW PEANbLHbIX p-n-NEPEXOMIOB

B nieanbHOM p-ni-niepexozie 0GpaTHEii TOK yKe Npi cpas-
HHTEBHO HEGOTBIIOM OGPATHOM HAMPAEHHH HE JABHCHT OT
maUeHis NoCeTHero. OIHAKO TPH HCC/IEIOBANNSX PEATHHHX p-
D-MEPEXOZ0B HAGTIONAETCS IOCTATONHO CHIBHOE YBETHUEHHE
0GpATHOTO TOKA MPH YBETHUEHHH MPHIOKSHHOTO HATPAKE-
HIS, IPHIEM B KPEMHHEBBIX CTPYKTYPAX 0GpaTHBii TOK Ha 2—3
NOpAIKa Bhme TeMi0BOro. TaKoe OTIMWHE SKCTEPUMEH-
TATBHBIX QHHBIX OT TEOPETHIECKHX OGBACHAETCH TEPMOTEHE-
pauneii HocHTeneli 3apaNa HemocpeiCTREHHO B oGmACTH />
TIEPEX0a M CYIECTROBANNEN KAHATBHEX TOKOB H TOKOB
yreaxn.

Kananonbie Tox# OGyCTOBTEHS HATHWHEM TOBEPXHOCTHEIX
9IHEPIETHUECKIX COCTOSHMI, HCKPHBIAIOUINX IHEPTETHUECKHE
30HEI BOTH3H MOBEPXHOCTH W MPHBOTALIIX K MOABICHHIO HH-
BEPCHBIX C70CB. DTH IO HASHBAIOT KAKATAMN, 4 TOKH,
MOTEKAIOIIHE HEPE3 MEPEXO MEAILY HHBEPCHBIM CTOEM H CO-
cenmeli 061ACTbI0,— KAHATHHEIMH TOKAMH.

EwkocTit p-n-nepexona. Hapsy ¢ 91€KTpONpOBOAHOCTSH0 p-
D-IEPEXO HMEET H OMPEIETEHHYIO EMKOCTS. EMKOCTHBIE CBOJi-
CTBa 0GYCTORTEHS! HATHIHEM 110 0GE CTOPOHS! OT TPAHHIIE! ek~
TPHYECKIX 3aPAI0B, KOTOPHIE CO3IAHEI HOHAMH NPHMECEIl, a Tak-
e MOTBIAHBIMH HOCHTEIAMH 3L, HAXOTAUIMMHCA BOTHIH
rpass p-n-niepexona.

EMKOCTS -N-TIEpEX0/1a MIO/IpA3 eS0T Ha Z1BE COCTABAIOMIHE:
GapsepHyio, OTPAXAIILYI0 NEpepaCTpEACTEHHE 3aPIAOB B
p-n-nepexoze, W AMpysmonKyI0, OTpAKaIMYIO mepepac-
npenenee 3apitoB BOMMIH p-n-nepexoza. [IpH mpAMOM
CMeleHNH NIEPEXOTa B OCHOBHOM NposETAETCH MY MORHS
€MKOCTS, TIpH OGPATHOM (PEAMM IKCTAKIIK) 3aPATB BOTHSH
p-n-Tepexoa (B Gase) MEHSIOTCH MATO 1 OCHOBHYIO PO HIPa-
€T GaphepHas enKkocTs.

Tak KaK BHCUIEC HATDAKEHHE BIMSET HA WMDHHY p-ni-
TIEPEXON, 3HAEHHE NPOCTPAHCTBEHHOTO 3ADATA W KOHUEHTPA-
10 MIKEKTHPOBAHHBIX HOCHTENEHi 3aPA1A, TO EMKOCTE p-ii-
TEPEX0TIa 3ABHCHT OT MPHIOKERHOTO HANPAKERHS H €O 10~
aspHOCTH.
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Bun Komwerrapuii Coagare. s

M6k nonynposon.

Bapsephas emkocTs Coa, OOYCTOBNEHA HATHIHEM B p-n-
nIepexoie HOHOB 10HOPHOIi 1 aKuENTOpHOf npuMECeil, KoTo-
phie 0GPasyioT Kak Gl /e IAPAAEHHbIE OOKIAIKH KOHIEHCATO-
pa. TIpH WIMEHEHNH 3aMHDAIONIEr0 HATPAKEHH, HATDHMED
YBEMUEHHH, WIMPHHA P-N-TIEPEXONA YBETHIHBACTCA H HACTH
TIOZBIKHEIX HOCHTENeI 0P (1EKTPOHOB B OGTACTH 1 W i~
POK B OGIACTH p) OTCACHBAETCS HIEKTPHIECKHM TOIEM OT CO-
es, npuneraiomx k nepexony. llepeseimente STHX HoCHTe-
eii 3apANa BHI3HBACT B LEMH TOK:
1 Qup/d=Coay*dU/dE, (1.6

e d Que/d, HMeHEHHE 3PS OBEHEHHOTO 1108 P-1-TEPEXOA.
ITOT TOK CTAHOBHTCA PABHBIM HYITIO 110 OKOHYAHHH IEPEXOHOTO
TponECCa H3MEHEHHS TPAHNIL p-n-TIEPeXona.

Bemuautty CGap /U18 Pe3KOro NEPEX0a MOKHO OMPEIETUTE W3
IPHGTIKEHHOTO BHPAKCHIE

Coay= (220 S/to) |/ Uk I(Uk +[U]) n

e 8.l -nomazs 1 ToMmHa p-n-nepexona npw U=0.

C ysemenmen npunokentoro Hanpsxenns U Gapbepras en-
KOCTH  yMEHBIAETCH M3-30 YBETHYCHHA TOTUIIHEI NEPEX0TA
I(puc.1.2,a) 3asscivocrs Cap=f(U) nassisaetcs Boms-(apazoi
XapakTepHCTHKOii.

>

ey Puc. 1.2. BomsT-gapaiisic Xapak-
tavo, TepucTHKH p-n-nepexoma (a)
HIMeHEHYE TOKD DM MIMCHERMH
4 nonApHOCTH  HanpwReHHs (0):1-
- s nepexor;  2—pei

9

nepexox.

TIpi TOAKTIOUEHIN K P-T1-TIEPEXOTY TPAMOTO  HAMPEAEHHS
GaphepHas eMKOCTH YBETHIHBAETCA BCACACTBHE yMeHbiers 1.
OsiHaKo B STOM ClyHae NPHpALIEHHE 3APATOB 32 CHET HIKEKLIH
HIPACT GOTBIIYIo POTh H EMKOCTD P-1I-TIEPEXOa ONPENEIAETCH B

ocHosHOM anddy3Honnoii cocTasAIOmEH eMKOCTH.
JlnbysuoRHas eMKoCTS OTpaKaET dumecknii npotece w3-
MEHEHIS KOHUEHTDALIHH TIOABIAHBIX HOCHTENEIH 3aPATA, HAKOMI-
1
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Bun Komwerrapuii Coagare.

M6k nonynposon.

Puc. 1.3 Cxewma /14 crsTis oGpaTHoii et BAX o

3ananme 3. Mcnomssys cxemy ma puc.1.4, neenenyiite sasucu-
MocTs GapsepHoii uKocT /oA 0T Kanpskerns U, it cpaswiTe ¢
pesymsatawu pacuéra o opwyne: C=Co (U/Us-1). Llems s
HCCTEZ0BAHHS COCTONT H3 HCTOUHNKA Hanpsikeris U, pesncTopa
R, resepatopa (avnuryza 1B, wactora IMTm), syrbTimerpa,
aTanontoro Kowzencaropa Co necnenyemoro auona VD Tana
(ideal) ¢ Gapseproii &ukocTsio C;=100 nd> npw Hy:eBOM HampsKe-
B Ha niepexoze.

Puic. 1.4 CxeMa 13 HCCACI0BAHNA GapbepHOli CMKOCTH A0,

Koutpoasusie Bonpocs.
1. Kaxse Tmst 71107108 Bt 3waere? TpHBE T X yenoBHsie 060~
sHaveHm.

2. Kak onpentensior /udpdepeHtmansHoe i CTaTiiecKoe conporis-
IeHHE NOTYPOBOTIHKOBHX MPHGOPOB?

3. Kaxwe Biist mpOGOS -1 TIEPEX0A CYIIECTBYIOT M B &M X OT-
ane?

4. Kakiai BH7awst EMKOCTH 061a19eT p-n mepexox?

5. B WEM NDOABTACTCA TEMTIEPATYPHAS FABHCHMOCTS TIOTYIPOBOT-
HIKOBBIX NPHGOPOB?
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Tt nonynposom.
Hcci1e10Banue M0y POBOHUKOBOIO IHOMA.

Lleats paGOTLL NPHOGPETEHHE HABBIKOB PACUCTOB H SKCICPHMCH-
TAILHOTO HCCACIOBANHS HICKTPHICCKHX Lereli ¢ NOMYIPOBOAHH-
KOBBIMH JIHOJIAMH.

Kpatkas Teopust.

nonynPOBOAHUKOBLIE AUOAbI

Io1ynposodnuxossiz_0uodoM HA3bIBAIOT NONYIPOBOAHHKOBBII
npHOOP ¢ OHHM IEKTPHYCCKUM P-N-NIEPEXOIOM H JBYMS BBIBO-
namu.

B 3aBHCHMOCTH OT TEXHONIOTHYECKHX NPOLECCOB, HCMOMb30BAH-

HBIX TIPH UX H3rOTOBJICHNH, PATIHUAIOT TOYCUHbIC HOJbI, CILIAB~
HbIE H MHKPOCTLIABHEIE, ¢ /Uiy 3HORHO Ga3ofi, HMHTAKCHATB b
Hp.
Tlo yHKUMOHANBHOMY HA3HAYECHHIO JMOABI JCIAT HA BBIIPAMH-
TE/bHBIE, YHHBEPCAbHBIC, HMIYILCHBIE, CMECHTENbHBIC, JCTCK-
TOPHBIE, MOZIYIATOPHBIC, NIEPEKIIIOUAIOIHE, YMHOKHTCIBHBIE, CTa-
GHIMTPOHBI (ONOPHBIE), TYHHEIbHBIE, NApaMeTpHueckue, GoToau-
OJ1Bl, CBETO/IMO/IbI, MATHUTOMO/IbI, MO [aHHa u T. 1.

BOBIIKHCTBO NOMYNPOBOHHKOBHIX HOIOB BBINOMHAIOT HA 0C-
HOBE HECHMMETPHYHBIX p-n-niepexozios. Huskoommyro obnacts
JMOZIOB HA3BIBAIOT SMHTTEPOM, A BBICOKOOMHYI0 — Gasoil. Jlis
CO37@HNUS NIEPEXOJIOB C BEHTHIILHBIMH CBOHICTBAMH HCIIONB3YIOT P-
1-,p-i-,N-i-NIEPEX0/Ibl, @ TAKKE MEPEX0/Ibl METALT — MOIYIPOBOI-
HUK.

B peatbHEIX HOAAX NPAMAS 1 OOPATHASA BETBH BOBT-aMIEPHOI
XapaKTCPUCTHKH OTIMYAIOTCH OT WICATHSUPOBAHHOM. DTO 0Dy~
CIOBJICHO TeM, UTO TEIUIOBOi TOK Ir NpH OGPATHOM BKIOYEHHH
COCTaBISET JIMIIb 4aCTh OOPAaTHOrO TOKa auoxa. Ilpu mpamom
BITIOUCHHH CYWIECTBEHHOE BIMSHHE HA XOJI BOTHT-aMICPHOH Xa-
PAKTEPHCTHKH OKA3bIBACT MAJICHAE HANPAKCHHA HA CONPOTHBIC-
HUU 523l MOJ1a, KOTOPOE HAYMHACT MPOABIATLCH YIKe TIPH TOKAX,
npesbimaiontux 2—10 MA.

Tlpu NpaKTHUECKOM HCONB30BAHMH JMOJIOB BBIIEISTH COCTAB-
JSOUIKE, KOTOPHIC HMCKAKAIOT —HICATH3NPOBAHHYIO  BOJLT-aM-
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Bun Komwerrapuii Coagare. s

M6k nonynposon.

IepHYIO XapAKTEPHCTIKY, CIOKHO I HelenecooGpasio. Toatomy y
PCQILHAX. JHOIOR B KAUCCTRE OIHOTO 3 OCHORHBIX MAPAMETOR
HCTIONE3YIOT OGPATHBL TOK Loy, KOTOPELi H3MEpSIOT NPH Ompe-
JNIeHHOM 3HAYCHMH OGPATHOTO HANPAKCHHA. Y IEPMAHHCBEX
102108 Ly,

V xpesmmensix  Lg>>1,, Tak Kak 3HaucHus oGpaTHOrO TOKa y
JHOA0B HIMEHSIOTCS B WIMPOKIX MPEANAX (0T IKIEMILIAPA K K-
3eMILIAPY), B NACHOPTHEIX JAHHEIX HA KaAbIi BHA AHOAA YKATbi-
BACTCA CTO MAKCHMRIEHO AOTYCTHNOC JHIICHIC.

TenioBoii TOK M OCTANBHHE COCTABISIONE OGPATHOTO TOKA
CIUTBHO 3ABHCAT OT Temmeparyph. JUIs TEILIOBOTO TOKA CHIPABEA-
Prp——

L(D=1(Tge"
rae AT=T-Ty; I(To)-Temosoii Tok npi Tesmeparype To; a— mo-
crosmmbiii Koabuument (115 repmanis age=0.09K™ npu T<350K,
s kpesins 4, =0.13K 'npu T<400 K)  (1.1)

C nomousio Bepaens (1.1) MOKHO OPHEHTHPOBOUHO Onpeie-
7ATH OGPATHBI TOK MPH PA3HBIX TEMIEPATYPAX P-N-NEPEXOAA Y
TEPMAHHEBLIX HO0B. B KPEMHHEBEIX /HOJAX B AMANAIOHE pago-
X TEMNEpaTyp A0S TEILIOBOTO TOKA B MOTHOM OGPATHOM TOKE
negemnka: Lgy©10°L, Y HiX 0GpaTHEI TOK B OCHOBHOM Onpeie-
J€TCS TeHEPALHOHHO-PEKOMOHHAHHORHEIMH SBICHHAMI B p-n-
nepexoze.

JUis MIKEHEPHBIX PACYETOR OGPATHOrO TOKA B 3ABHCHMOCTH OT
TeMIIEpATypH! OKPYAAIOIEH CPElbl MOKHO NOMEIOBATECS YIIPO-
v pem—"

LORLTRT ™ (12)
rae T* — npHpailieHHe TeMNepaTypEL, IPK KOTOPOM OBpATHEL TOK
Lugo(To) yasansaercs (T*=8/10°C s repwanis 1 T*= 6/7 °C s
KpeMHuS).

B NpakTiKe 4ACTO CUMTAIOT, UTO OGPATHHI TOK TEPMAHMCBEIX
JHOA0B YBETHIHBIETCH B ABA A2, 3 KDEMHHEBEX — B 2.5 paza
npi yBeueHHN Temneparyphi Ha kaksie 10 C. Tpi 51om dak-
THYECKOE HIMEHEHHE OGPATHOrO TOKA OGBIMHO 3amiTKaeTCH. Tak
KaK OGPATHELI| TOK B KPEMHIEBHIX IMOZAX HA HECKOTEKO NOPAIKOR
MEHBIIIE, IEM B [EPMAHHERBIX, M UaCTO [IPCHEGPETaIOT.

TlpsMas BETBE BOJBT-aMIIEpHOI XaPAKTEPHCTHKH HOAA OTKIO-
HACTCA OT WICAH3NPOBAHKOI 1331 HATHUMS TOKOB PEKOMGHHA-
MK B P-N-NIEPEXOJLE, MACHIS HANPSACHIS Ha Gase AMOAQ, WIMe-
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Bun Komwerrapuii Coagare.

M6k nonynposon.

HeHIS (MOZYALUINH) CONPOTHBICHNS GA3EI NP MHACKIUIN B Hee

HEOCHOBHBIX HOCHTENC]i 3apSla 1 HATHWNA B GA3¢ BHYTPCHHETO

11015, BO3MHMKAIOIIETO Mpi GOTBIIOM KOMHHLHEHTE HIKEKIIH.

C yueToM najenis HaNPsUeHHs Ha Gate AMOJA JAIMILIEM YPaBHe-

HHE IPAMOI BETBH BOMIBT-AMNEPHOI XaPAKTEPHCTHKH AHOAA:
|=|,(.‘“"“3-1) (1.3)

IA€ fg— OMIHYECKOE CONPOTHBICHHE Gazhl AHOMA.

BosbTaMTepHbIe XaPAKTEPHCTIHKI EPMAHNEBOTO (a) 1
KPEMHHEBOTO () ZOJI0B; YCT0BHOE 0G03HAEHHE (8)

Tiponorapidmposas (1.3), Haiizem najesie HATPAKEHHS Ha
awoze:

Uslor (LD 6. (14)
Jns mansix Toxos 1 (1.4) nmeer sux
Usgr In(VL+1).

Manenne wanpsxenus wa auoze U 3asucut ot Toka I,
NPOTEKAIOWIETO YEPe3 HETO, W MMECT Gobmee 3HAYECHHE Y
20708 ¢ Mansi I7. TAK Kak y KPEMHHEBHX AHOMOB Te-
08O TOK 7 MAT, To M HaYQTbHA YHACTOK NPAMOiN BETBH
XapaKTEPHCTHKH 3HAUHTENBHO GoTiee MONOTHi, deM y repa-
HiHeBHIX (puC. Tipn yBemdesun TeMnepaTypsi mpamas
BETBY XapaKTEPHCTHKH CTAHOBHTCA Goriee KPYTOii H3-3a yBee-
B 17 W yMeHbuIeHNA COMpOTHBeHNs Gasi. Tlanenve Hanps-
KEHNS, COOTBCTCTBYIOIIEE TOMY e SHAUEHMIO HPAMOTO TOKA,
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Bun Komwerrapuii Coagare. s

M6k nonynposon.

TIDH STOM YMEHBUIACTCS, 'TO OUEHNBACTCA C MOMOLIBIO TEMTIEpa-
Typroro koodduenTa Hanpaesis (TK U)e.
£=AUAT as)

TK U NOKA3HBAET, HACKOMHKO OTKHO MIMEHHTHCE HATDS-
KSHHE HA P-N-TICPEXOLE MPH WIMCHEHHH TeMmepaTypH Ha |
°C npu I=const, & = 2,2 mB/rpax. B nacTosuee Bpews HanGoree
LIHPOKO NPHMEHAIOTCA MHKDOCIIIABHbE H ME3ATHOTB (Me3a-
SMTAKCHATE-HHE), @ TAKKE AHOTE ¢ ANDYIHORHOI Gasoli.

PacCMOTPHM HEKOTOPHIE THITE ZIHOJIOB, NIPHMEHSEMEIX B Hit3-
KOUQCTOTHBIX e

BunpAMHTE B HbIE THOTBL.

JIHOSL, TpeHAIAYEHHSIE JUTA TIDEOGPAIOBANNS NIEPEMEHHOTO.
TOKa B mOCTOAMHbi, K GHCTpOZEHCTBHIO, eMKOCTH p-ni-
TEpEX0Na 1 CTAGHTLHOCTH MAPAMETPOB KOTOPHIX OGHITHO He
NPCABIBINOT CTIEUHATHHEX TPEGOBAHMI, HASHBAIOT BIPAMH-
TembHBMI.

B KatecTse BHIPAMMTENSHEX HOTOB HCTIOTK3YIOT CTUTABHEIE
OMHTAKCHATLHHE 1 AMYIHOHHBIE THOTH, BHITOTHEHHHE Ha 0C-
HOBE HECHMMETPHIHBIX P-N-TIEDEXOIOB.

B BLINPAMHTETSHEIX ZHO/IAX IPHMEHSIOTCS TAKKE 1 P-N-TIEPEX0-
A, HCTIOTHI0BAHHE KOTOPHIX NOIBONACT CHIIHTS HATIDAKEHHOCTS
9TEKTPHIECKOrO MO B P-N-IEPEXOTIE H MOBHICHTE JHAUEHHE 00~
PATHOTO HATIDSIKEHIA, TP KOTOPO HAMHAETCA TPOGOF. JL1s SToi
e UETH HHOTIA HCTIOTK3YIOT p'-p- W A -n-niepexomst. JUia ux
TIOYIEHHA METOZOM OUHTAKCHI Ha OBEPXHOCTH HEXOTHOTO M0~
YNDOBOTHAKA HAPAUIMBAIOT TORKYIO BHCOKOOMHYIO mierKy. Ha
Heli METOZOM BrLTaBeH IS i Y 3HH COIAOT P-n-TIEPEXOHL,
B PE3YILTATE HETO NOTYHAETCH CTPYKTYPA p * -pon WK A1 *-n-p-
/muna. B TaKiX [HOTIX YCTIEIHO PA3PENIAOTCA MPOTHBOPETHBHE
TpeGOBaHHS, COCTOALIE B TOM, HTO, 60-EpebLY, A% NOTYUCHHA
MATHIX OGPATHEIX TOKOB, MATIOTO MAZIEHHS HANPRAEHHSA B OTKDHI-
TOM COCTORHIM H TeMNEPATYpHOIi CTAGHITBHOCTH XaPAKTEPHCTHK
HEOGXOHMO NPHMEHATS MATEPHAT C BOIMOKHO MATHIM YICTHHbIN
CONPOTHBIIEHHEM; 60-6MOpBLY, /UTA TIOTYHEHHS BHCOKOTO HAMPSIAE-
HiA 1POGOS H MATO EMKOCTH -N-TIEpex0Ta HEOGXOTHMO mpive-
HATH TIONYTPOBOTIHHK C BEICOKIM YIETHHHIM CONPOTHBICHHEN.
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Bun Komwerrapuii Coagare. s

M6k nonynposon.

DNMTAKCHATEHBIE SHOTE OGHINHO HMEIOT MATIOE NAZeHHE HATDA-
KCHHA B OTKDHITOM COCTORHMM M BBICOKOE MPOGHBHOE HAMPSIAe-
e

JLis BINPAMHTETSHEIX /IHO/I08 XAPAKTEPHO, HTO OFHH HMEROT Ma-
THE COMPOTHBIEH S B POBOAIIEM COCTORHHI  TIOSBOIAIOT MPO-
nyckats Gombume TokH. BaphepHaZ eMKOCTS HX W3-3a GoTBON
IO P-11-NIEPEXOI0B BETHKA H IOCTHACT JHAUEHHIH JECATKOB
mixoapaz.

TepuanHeste BHTPAMHTETLHEE AHOMS MOTYT GHITh HCTIOMS30-
Bas! pH TesmepaTypax, He npessaiontix 70—80 °C, kpesie-
Bhie—10 120—150 C, apeerz-ranmiessie—o 150 °C.

OcHOBHLIE NAPAMCTPH BHIPIMMTEILLIX AHOT0B.
SHIUCHNS Y MATOMOUIMBIX AHOT0B.

1.MakcHMATBHO  fOMyCTHMOE  OGPATHOE  HAnPEACHHE MO
Ultomss — SHAYEHIE HANPAAEHIS, TPHIOKEHHOTO B OGPATHOM Ha-
TIpABTEHH, KOTOPOE JUOM MOKET BHUICPKATS B TEHEHHE /UTHTE-
HOTO BpeMeHH Ge3 HAPYIIEHNS €0 PAGOTOCTIOCOBHOCTH (ACCHTRM
— Tecsan_B).

2. Cpenvuii BNpAMTEHHE TOK MO luo— cpemmee 3a
TIEPHON 3MANEHHE BHINAMIEHHOTO NOCTOSHHOTO TOKA, Mpo-
Texaiomero wepes MOA (coTHM MA — fecaTk A).

3.y mcHbi IPAMOTE TOK JUOA 1y y— NHKOBOE HatEHHE WM~
NyThC TOKA NPH SQMAHHON  MAKCHMATHHOI JUTHTETHHOCTH,
CKBAKHOCTH H (OPMSI HMITY.TBC:

4. Cpemmwii oGpaTHH TOK JMOMA lugy < — CPETHEE 32 MEPHOX
sHaeHHE OGPATHOTO TOKA (107N MKA — HECKOTHKO MA).

5. Cpesmiee MpAMOE HATIDAEHHE JHOTA PH FATAHHOM CPETHEM
3HauCHHH NPAMOTO T0KA Umep (0MH B).

6. Cpefas pacceHBacMas MOWHOCTH AHOAA Pey,— cpeiuan
3 NEPHOT MOIIHOCTS, PACCEHBACMAR AMOZOM, MPH MpOTEKa-
HiI TOKG B MPAMOM W OOPATHOM HAMPABTCHMSX (cOTHH MBT —
secaTki u Gonee Br).

7. JlndbepeHIATEHOE CONPOTHRTEHHE AHOTA Ty — OTHOLICHHE
NIPHPAILEHHS HATPTAEHNA HA JMOTE K BHIIBABLIEMY ENO MATOMY
npHpAImERII0 TOKa (eAMHIIE — cOTHH O).
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