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Cocrasurenu: Hosux B.., Qarviman A.B.

NeTopMueckue yKadaHMS [IR BHTONHEHMS KORTPONBHOW paBoTH w2
no kypey "3mexrpoTexnuKa W papModnexrponuxa”.- M.: Han. \UATARK,
1990, c.24.

leTOMMUSCKHe YKAOAHMA HAMUCENH B COOTBOTCTBUM C yTBEPRIEHHOM
nporpamMoll Kypca "OMEKTPOTEXHUKE ¥ DAIMOANEKTPOHKKA", DeKOMEHEO~
BaHU KeeIpOll AMEKTPOTEXHAKA, ABTOMATHKYA ¥ ONEKTDOHWKW, yTBEDKIS—
HHl K W3aHW0 DEeflaKLMOHI0-M3NATeN5CKOM Komuceuelt dakynbrera mpu-
KAGIHOA KOCMOHABTHRHU,

B MeTopMuecKux yKasaHuAX MPUBORATCA 34TaHMA K KOHTPOIbHOR pa-
Some Jb 2: pacuer NpOCTENIMX AHATOTOEMX YCTPOACTE HA OCHOBE OMepa—
UMOHHX yCWIWTEReH M BONPOCH ‘MO PA3fieny Kypca - PaiModneKTpoHMKa.

Puc.10, 1a6n.2, GuSauorp.- 2 Hass.

Pereraena: K.T.H. WM. Konbuos, MM
X.7.4. B.B.Hanaunuxos

Y

C ) HOCKOBCKUAA UHCTUTYT WHKEHEDOB TI'eONC3UH.
" aopodoTocwemky # xaprorpadun, 1990
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SAIAHE I

Paspadorars CTPYKTYPHYD B NpEHIMNAATEHYD CXEMH aHAJNOT'OBOIO,
BHWMCIMTEIEHOTO yoTpoficrsa (ABV) ma ochope O, BHXOmHOM cAIHAN
EOTOpOrO Onpefedsercd BUpaxeHEeM

Y=ol «EAorcXa,
rme X, Xom Na - sxomme cursami.
JoXONHEME NAHHHME LA pacveTa ABJAKNTCA:

a) Bxomsoe CONPOTEBJCHRE ‘4 CO CTOPOHH BXONOB, ONpeiexs—
emoe 10 gopuyze

By -Fer Lwid

6) AMIUETYIEHe (MAKCHMAJBHHE) 3HAYEHUA BXOJHHX CHTHAJIOB
Xor o Xomw Xao , ompemensemie mo gopyiax

Ko = Yo =255 L8],
Ko =03 =25 12T
B) MAKCHMATHHOE 3HAWEHHE WACTOTH s BXONHHX CHTHAIOB,
ompenendeMoe IO GOpMyJe
£ = Fe i Lwlal,

r) Buavemss Kospfumgentor < , & B < , ompefeiseMe
o opuyaam
G v Solit) B 7

& = i) s,

a-&
<= =
Tpeuevanne : /7, ~ pocjenmpsd IEypa HoMepa magpa CTyZeHTa,

a  ,7. ~ OpefNociefHAd Uafpa HOMepa mugpa.
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OrueT mo saneHuw NOSKEH COIEPRATh:
/- HasBaHue saZaHUA;
|~ MCXOIHHE ZANHE LU DACTETa;
- CTDYKTYDHY® cxemy ABY C COOTBETCTBYWWEM ee OGOCHOBaHZEM;
- OpMNUATHAIbHHE CXEMH OTREJBHNX y3JOB C DACUETOM EX mapa-
MeTpoB;
~ odocropanse BHGOOpa THHA OV;
- o6uyn MpmELMIATEHYI cxeMy ABY o yragamueM smavemnli
conpoTuBieHui peancTopos # Tuma OF.

PACYET MPOCTEIMX AHAJOTOBHX PEUAKIUJIK YCTPOLCTB HA OCHOEE
OIEPALJOHHHK YCHJUTEIER

KpaTtkue TeopeTnyeckue CBEeRCHEA

OpepalmoRHN]l yCKIUTENs X ero CBOHCTBA

B HacToAuee Bpewd NpH Da3paCOTKe DPAMKIOOTEKTPORHEX YCTDOHCTE
HAXONAT WWDOKOE NpEMEHEHWE TaK HA3HBAEMHE ONEPAIMOHHHE yCHIMTEJH
(CY), usrorapimsaeMue MO RHTETPANBHON TEXHOJOTHK.

OY mpexmcrasifeT coGoff yCRIMTEJh NOCTOAHHONO TOKA C GONBIMM
Kooffumuentom younenusd (I0° — I0°), na ocHOBE KOTODOTO, OXBATHBAR
€Po COOTBETCTBYWWME OCPaTHHMA CBSSAMI, MOXKHO CO3ABATE JCTPOfcT—
Ba, BHNOHSUWAS DASUYHNE ONepalluyi Hal BXOGHEME CHrHalaMi (cJio-
XeHue, BHUATHMe, YMHOXCHAE HA KOHCTAHTY, MAQepeHImMpOBaMe, HH-
TEIpUDOBAHKE X IP.), & TAKKe YCUITENM DASINYHOTO HasHAYEHAH,
TeHEDATOPH BJEKTPUYECKAX KOMeCaHmil, NeTEKTOPH ¥ HPyTHE yCTDOHCTBA.
Hanwuwe rUyGoROf OTpuuaTesNbHON OCpaTHOM CBASK B yerpoficrBax, He-
nons3ywmmx 0¥, ofecrequBaeT BHCOKYD CTACMABHOCTH UX XAPAKTEDECTHK.

Tlomoe #socpagerse O Ha cxeme corsiacso DOCT 2.759-82 mpusesie—
HO Ha puc. I,a. Busomy OV zesATcs Ha BXOMHNE, BHXOZHNE B BHBO-
Im, He Hecyuje QYHKUMOHANBHOJ BATPYSKA, K KOTOPHM MOMKIOYARTCH
Uenu HANDAXEHAS MATEHAT ¥ BJEMEHTH, 0GECNewBAOUE HODMAISHYD Da—
Gory OY: Uem YACTOTHO} KOppeKiiE xapaxrepucruxd OF (BuBomH <L)
# uenk GanaiCAPOBKA, T.e. YOTAHOBKA HYJA BHXONHOTO HANDSKEHMS NpH
orcyrorBin Bxomoro (susomy /VC ), Pamow ¢ msodpaxenten OV yka~
3uBAeTCA JaTHHCKAL OykBa <~ (wm 24 ) I NODANKOBHA HOMEp
wuxpocxeMs, sanpumep DI, D5 mm DAL, DAS. B pame OV orjiensuue
BeroMoraTenbHNe BMBOTH A<’ , AL wn oompik mEBOX ( / ) MoryT
OTCYTCTBOBATH.
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I ynodersa ¥ GONENOH HATJAIHOCTR NPEHINIMANBHHX CXeM o~
Iyckaercs ynpomensoe ®soSpaxexse OY (pEc. 1,6 ), Ha KOTODOM yKa~
BHBAOTCH TOJBKO CHI'HAJBHNE BHBOIH.

B smTepaType HeDSNKO BOTPEUAWTCA TAKEe yCrapeBime, He COOTBET—
crayomze ReflcTsyomum I'OCT maodpaxenns (Y, npaBeleHHHe Ha pac. I,B
= ILr.

Kax npaswno, OF mMeeT. iBa BXQUA, CAMMETDUYHHX OTHOCHTEJBHO
o0rero mposoza ( L ), B OMEN HecHMMeTPETHHE BHXON. OmiH 43 BXOKOB
(Bx.I, ®a prc.l ) HaauBaeTcH UHBEDCHHM U OGO3HAYAETCA KDYKKOM Wi
BHAKOM "-", BTOPO#t BXON RasHBAeTCH NPAMEM, OH OCOIHayaeTcs SHaKOM
"+" WM CHEUBANEHO HE NOMedUaeTeHd.

Kax mpasuso, i muTaHEs OY HCOONB3YRTCA IBA OIAHAKOBHX Da3HO—
TOJAPHHX MCTOYHEKA IMTAHAA, NOZKIDYEHHHX OTHOCHTENBHO OOLETO Ipo~
BOIa, OCHIHO ACMOABSYWTCA HANpAXERAd NuTaHms +6, +I2  +I5 B.

Hamenopanue OY B JOKYMEHTALM COLEPEMT DAL OYKB M LudD.
Hanpamep, KP544VIZ25, IS3YIIA u T.R.

lleppasi GyxBa ~ K - ykasuBaeT Ha TO, WTO MUKDOCXeMa IpeIHasHade-
H& A KONOXE30BANAR B ANNAPATYDS MAPOKOTO NpUMeHeHusi. Bropas Oyk—
Ba yRasuBaer HA THI KOPUYCa @ XADAKTEPACTAKY ero Marepuaa: A —
IR IIACTMACCOBOTO IUIAHAPHOTO KOPNyca, P — JiA IIACTMACCOBOTO I
CTEKNOKEPAMHUECKOrO KOPIyCa i T.Il. B 0GOSHAWMEHAE MAKPOCXEM Ik
annaparypd CHeURaJBHOrO. Ha3RAYeHAS OYKBH B Hauaje OCOBHAYEHEH, KAk
OpaBAIO, OTCYICTBYLT.

Cxenywume Tpu-veTHpe LEPPH 00pasyor HoMep cepun - 544, I53,
140I 7 T.%. Barem ciemywr OyKex VI, yxasHBamge Ha T0, UTO NAHHAR
Murpocxema smusierca OF. Jlaree yrasHsaeTcd NOPAZKOBHY HOMep paspa-
GOTKA B JAHHOK CepEM # B KOHUe — OykBa AyByB # T.J., OTMEuADaA..

DASIATIA B 3MeKTPHYECKHX NapaMeTpax. B pame caydYaeB 3TOT 3Je—

MEHT OG03HAYEeHAA MOKET OTCYTCTBOBATH.

Dpe mozave HanpaxeHu#f OIHOBDEMEHHO HA o0a Bxofa OV ero BHXOK-
HO® HaNpAReH#e ONpENeNALTCS BHPAEEHEEM

o TU - ), )

rme A"~ xooppmusent youremus 0.

Tps 3TOM 5aMeTEM, PO BXOHOE HAUDAxeHEe &, , DONABAGMOe Ha
npsaMo#t BXOX, mepejaeTcs Ha BHXOX B TOff xe NOJAPHOCTH, & HANPAXEGHHE
2,” » NoziABacMOe Ha HHBEDCHNY BXOX, IepEefAETCA HA BHXOR B O0par—
HOM NONADHOGTH, T.6. WHBEDTHDOBAHHHM, C 9M ¥ OBFGANH HA3BAHAL

BXOKOB. %
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OTMETHM Takxe, YTO BHXOZHOe Hanpaxenue OF NDONOPLMOHANBHO
DasHOCTH ero BXONHHX HANpARHMH, B CBA3E C Yem 0¥ 9ACTO HASHBAWLT
yORMMTeNeM C JADPOPEHUMANSHEM, T.6. PABHOCTHEM, BXONOM, I JE(-
(epeHIANBHEM JORMATEEM

Paccuorpum ocHOBHHe napamerTpH OV :
- Hanpmense oToumaxos miramus Un
- mox morpednennst /o~ (Ges HAUDY3KE);
~ CONpOTHBJEHHe HArDYsK: (MEHMMANBHOE 3HaUeHUE) A 5
~ IManasoH BHXOMHHX Haupamenut (s ,
3AMeTEM IDA BTOM, UTO MAKCHMATBHOE 3HAYeHEE BHXOZHOTO HANAXEHHS
MOXeT OHTH Das/MYHEM IUIA Da3JIITHHX NOJIPHOCTe# BHXONHOI'O Hampame—

HEA;
~ KoO@MUMeHT yomwierma  A'"= :‘—gf T
2
~ BHXOMHOS CONDOTEBEHHE Ay :‘;’ &
A
2 .
—~ BXOIHOE CONPOTUBJGHH® Ly = =

~ 9ACTOTA eMEHATHOrO ycwieHEA J/ , XBDAKTEPHAYOUES WEPOKO-

noxocuoeTs OV,
Kak # y J0OOro yCAIBTERA,C POCTOM HACTOTH KOPJmumeHT ycmienzs OF
3 CYeT RMMANAA NADAIRTHEX EMKOCTell B JACTOTHHX CBOACTB TPaHSHCTO-
POB, BXOIAIMX B €rO COCTAB, NOCTENSHHO OHExAeTcd. IIpr wacrore 7
Koadfuunent yomnemna OF CTAHOBATCH DABHHM elHHHIE;

~ CKOPOCTH HAPACTAHAA BEXONHOTO HANDAXEHRS Y/, XBPAKTEDHSYeT
Oucrpozeficreze OV, CNOCOSHOCTH NepefiaBaTh CHCTPOAIMEHANIAECH CHTHATHY

— BOQMYeCTBO OMHOTANHEX OF B ONHOZ MEKPOCXEME.

OcHOBHHE 3JEKTDUYECKEE NApAMETPH Dafia WEPOKO MpEMeRAeMsX OF
mpaBefierH B Tadmule I.

Ycrpofictsa Ha ocHope OV

OnepaloHEN} yCHARTENs NpeNCTABARET COCO} CHOKHOE BIOKTDOH-
Hoe ycrpoficTBo, conepsamee 20-200 aJieMEHTOB ¥ BHIOJHEHHOE Ha OCHOBE
HHTeTPaJEHO# TexHoxzoraM. Hampmmep, 'OV tmna KS544VI2 comepmur 42
TpaHsucTOpa, 23 pesucTopa, 2 Imoja M I KOHIEHCATOD.

CJIOKHOCTS CXEMH i HAJMYME SHAUHTEJBHONO KOJEYECTBA AJEMEHTOB
OpEBOZAT X TOMY, YTO DapameTPH codcTBeHHo OV OTauvanTcA GQIBINM
TEXHOJOTYECKILM PA3GPOCOM K HECTAGHIBHOCTED OT BDEMEHM # TeMiepa-
TYPH. JUA yoTpaHeHA BIASHMA STMX (AKTODOB BO BCEX YCTpOUCTBAX,
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menonsayoipx OF, MpUMEHAOTCA TVYOOKHE OTDRUATEJNBHHE OCDATHHE
cpAar (00C), ¥TO NO3BOJAET 00ECMETUTH BHCOKYD CTAGHABHOCTD X&-
DAKTEPHCTHK JCTPOACTB ¥ UX HEBABHCHMOCTD OT HAMEHHHA NAPAMETDOB
.

Tps asamm3se ycrpofieTs, cnoassyomax 0V, yIOGHO CY¥TaTh, 9T0
xoopument yomnrenas O K" <o . B 2TOM Cayvae GOMMACHO BHpaxe-
ump ( 7/ ) NoMNHO BHOOJHATHCA JCNOBEE (T.K. BONMWHHA #
orpatuyesa)

P (2)

Kax GyZeT mOKa3&HO Hixe, HCHONB3OBAHEE OTOTO YCIOBAS NOSBOMA~
oT O¥eHS DPOCTO ONpeXeJATH NADAMETDH JCTPoHors, Hcmoxssyommx OF.
IIps 3TOM NONOJHATEJNBHEA MOTPENEOCTH, CBABAHHAA C IDUMEHEHEEM
JKASAHHOI'0 NONYMEHWA, He OpeBMUAeT, 'kax npasago, 0,01+ I%. Kpowe
TOro, OCHYHO CHUMTADT, UTO BXONHOE comporumjenue OY Takxe GecKOHeG-
Ho Bexao(&ay ~ <o), T.e. BXOMHOM TOK PaBER HYIM.

* HeumBepTHpyDmM# MACKTRCHHE ¥CAIMTEND

MacwreCHEM yCHIUTENeM HASHRALT TAKOH yOWIMTENS, BHXONHOH
) CHTHAN KOTOPOTO B 3aJaHHOE WACHO pas (Macwrad) OTJMYAETCA OT BXOf-
Horo. Ecm TNOJNADHOCTH BHXONHOI'O CHTHAJNA COBIOALAET C NOJAPHOCTED
BXOJHOTO, TO TAaKO} YCHJATeNh HA3HBAETCA HEEHBEPTHDYDWEM. Hemmpepru-
pyouR# MacHTaCHHH YCRIMTENH nosBoxAeT OCYWECTBAATH YMHOXeHEE
BXOMHOTO CHIHAJA HA NOJOXMTEJBHOE YECJIO (MacWTaCHHE kosdfuuuent).

B HemHBePTHPYDNEM MacmTalHOM-ycEMTexe (pEC.2) BXOMBOH CHIHAT
TOZIAeTCR, HENOCPEXCTBEHEO HA NPAMOY BXOX, & HA MHBEDCHHH BXO.!( -
uepes ZeauTelh HAUDAXEHAA, 0OPA3CBaHHH pesicTopamn £ m 42 ,
nocTymaer ¢ Buxofa Hampaxenme 00C.

3 pac. 2 caemyer, uro

" L2 -
Wity gy B e
CornacHo supaxenmn ( EI T ALY 2N OTKyZa cleiyer,dIro

3 £,
Ho = e "G,

¥ xoofmmment yomtenus & = X2
Hay

HeRHBEPTUPYDUETO MACETACHOTO
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yeumTens paBex

(3)

ETo BenMuuia He 3aBMCHT OT Napamerpos OY ¥ OmpefiesieTcd TOISKO 3Ha-
HeHRAMA CONDOTUBJEHE} PE3UCTOPOB <7 i 42 , WTO NOSBOTET MPOEK-
TUDOBATH JOWTATENH ¢ 3aDAHEE UIBECTHHMA NAPAMETDEMI.

TIOCKONBKY BXOIHO! CATHAX MOZAGTCA HENOCDENCTBOHHO Ha MPAMGH
Bx0K 0¥, TO BXOTHOE CONDOTMBJEHZE HeuHBEPTADyOUETo MY pameo BXom-
HOMy comporuiemup O %y , KOTOPOE CORJacHO Tadauue I moxer
ZOCTHTaTh OYEHb BHCOKUX sHauenmit (Ko 10000 Mom) B samicamoctst OT
Tuga OV,

Ilpa BHGOpe cOmpoTMBIeHMt peancTopos <7 # A% ciexyer EMeTh
B BNy, 9T0 JeiuTeNh HANUpmmeHus & , 4 SBIAETCA HArpYsKo# LIA
oY 2, . lostouy cy.va A2+ €% e KomxHa ONTB MeHBUE MAREMATS—
HO ZONyCTEMOTO CONpOTMBIeHs HArpyaka OY, yKasamHOro » Tacm.I.
Tookossky xpove peanctopos 4 m 4 MY MORET GWT HATDYEEH HA
ZpyTHe DJEMEATH W Y3MH, TO BeJWTMHM CONDOTHBIEHME DESHCTODOB £
# 4 obuwEO BHGHpanT H3 yoXoBEA

B, = (5= A0) &y 5
‘ <)

Ecm pudpars & = oo, A2 =0, 70 Ko(UIMEHT yoIeHHT
HeuHBEpTEDYNUero MY craser pasumm enzmane K=I. Takoff ycummress
HasHBADT IIOBTOPHTEJEM HanpsxeHus (puc. 3 )« Ero LeaecooGpasHo
TpEMeHATE B TeX CAyYasX, KOTJA HYEHO Ge3 IOTeps MepefaTh CUTHA
OT YCTOYHWKA C BHCOKMM BHYTDEHHEM CONPOTHBJEHMEM HA HABKOOMHYD
HarpyaKy.

JiBepTupyOmAl MACITaCHKH yCHIATEN

B unpeprapyoues MY MONAPHOGTH BHXOJHOIO CHTHAIA NPOTABONCIOE-
Ha NOJAPHOCTE BXOGHOTO CHIH&JA (T.e. B HeM CHTHAJ UHBEDTHDYETCH),
a OTHOWeHHE BEJUUMH CATHAJNOR DABHO 3ANAHHOR BeJmwupe. Bromuof
CHIHAJ NOCTyHAeT HA UHBEDCHI BXOI He HENOCDENiCTBEHO, & Yepes Pe-
smcrop £ (pec. 4 ). IpAMoll BXOX 3a3eMieH, T.e. COSMNeH C
oomam npoBozioM. 00C mocTynaer vepes pesmeTop <% .
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Onpezesmms KOSQIALEEHT yORTEHRA £~ ;i/f'—' uHBepTUPyDUEro M.
Ina yosa "a” Ha pEc, 4 mO MepRoMy saxomy Kupxroga ¢r 7T o .
B cBOD OYepems,cornacko supagemmn ( £ ) & = Z/ =0,
TosToMy no 3aKoHy Oma

D e
&= R

Koas. £ « 5

Om Tak xe, Kak ¥ B IpeIHIyUeM CIyuYae, 3aBACHT TOJBKO OT CONDOTHB—
JeHm# pesucropos £ u 4> , sHax "-" B Bupamenuu ( 5 ) yxa-
auBaeT Ha TO, UTO B YCHIMTENe CATHAJ HHBEPTHPYETCA.

Ecmu BHOpaTh & = £ 10 KOD(PQUUMEHT YORJEHAST ¥CAIETe—
an Oyzer pasen A’ = -I, T.e. BHXONHO# CUTHAN N0 BEJUYHHE DaBeH
BXOIHOMY, HO HMEET HPOTHBONOJCKHYD HOJAPHOCT.

Tako#t aHBepTMpyoIMY MY Ha3HBAWT HHBEPTODOM.
Iipe BHGOpe BeXwwMH cONpOTEETeHaE pesucropos & B 4% Ha-

IO EMeTH B BELY CcJaeiyouee. [OCKOIBKY mOTeHUman Touk: "a” Ha
pHc. & paBeH HYJD, T0 BXQNOP CONPOTHBJEH® YCHJETeNA DABHO
CONpOTABJEHND PeSHCTOPA <7 , M OHO He JONEHO GHI'b MEHEWE JOMyCT#—
MOTO CONPOTABIEHHR HATDYSKM <% [T NPEINIYUETO JCHIUTEN HIH
ZpYroro ysia yorpoficTea. CONpOTEBJeHme peaucropa <2 BHOUPRETCH
B3 yoJoBUS oGecnedeHus HeOCXOMEMOTO KOa(uimMeHTa yCHJEHAR

4, =42 & , Ho CHO TaKKe He HOJHO OKTB MeHbE JONYCTZMOTO
CONpOTHBJICHAR HATDY3KA LIA Muxpocxemy (OV) 2, (myume C 3amacom

B 5410 pag.

Jagfepesupansiuft youmarens (BHIMTATENP ABYX
CHTHANOB)

Kax yxe orMevasoch Bumte, MA(epenmmansusM ycmmrenem (IV)
HA3HBAETCH YCHIETENb, BEXOFHOH CHIHAN KOTOPOrO MpONOPLECHAJEH
pasHOCT# MBYX BXONHHX CHTH&NOB. BP0 cxema maospaxena Ha puc.. 2 .

MoxHO NMOKasarh, YTO BHXONHOE HalpAkeHwe NaHHO{ CXEMH Ompefe—
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JsieTCA BHpaxeHHeM

Yoy = (Zaey ~ Hanr) & (6
NpE yCJOBHK
.
2,

e £ =& , 10 o = Hays - Lavo . I¥ yEOOHO IDEMEHATH
IR ONpeNeJeHHA ASHOCTH MBYX CHTHAJOB.

Tpu BuGOpe napaMerpoB ¥ Hazo EMeTs B BHIY creiywiuee. Lo mep—
BOMY BXOXy BXOHOe comporaniemme J¥ pasio £ ¢ 41, B cBism G UeM
3Ta CyMMa He NONEHA OHTH MeHblle JOMYCTHMOTO 3HAYEHUA CONDOTHBIGHEA
HATDY3Kd ODeIHIJLErc' KacKaia. s TAKOrO e JCJOBRA BHOMpaeTCH
BemvuHA CONpOTHBNeHE 47 , ONpEIEJADNETO BXOHOS CONDOTHBIGHHE
I¥ mo BropoMy Bxoxy. Peamorop 4 marpymaer mwxox O 2r
NQBTOMY €ro CONPOTHBJIEHEE K ZOMKHO OTH MeHbie JOIYCTEMOrO. CONpO~
TuBneHus Harpyska OY corsacko tadm.l. lyume comporuBiemme A% B
Ompars ¢ samacod u3 yoiosaa & = (5+410) £ . KpoMe Toro, mpi
BHOODE CONpOTUBIEHEN £ —‘é’,woywmmurhpmncn&g 18, =4/,
B BeJUUMHY HEOOXOMIMOTO YCHJEHAS DASHOCTA EXOTHMX CETHAJIOB, DABHYD

&/e .
VHBeprEpyOWait cymMMaTop

CymmaTop DpexcTaBiieT codof ycrpbncrxo. BHXOZHO# CHI'HAJN KOTO~
POrO paBeH MM NPONOPUMOHAJNEH CyMMg BXOIHHX CHIHANOB. IomoGHHE
JCTPOHCTBA NDEMEHANT, HAUpUMED, B TeXHMKe YBYKOBOCHDOA3BENEHAA,
KOTXa HYZHO CJORATS 9JIeKTPEYECKAS CUTHANE, NOCTYNAUWHE W3 HECKOIE~ .
KAX MUKDPOPOHOB, MySHKANHHHX MHCTPYMEHTOB M T.O. B oTOM ciydae
CYMMATOP OONYHO HASHBALT MUKIEPOM. 1 .

CxeMa MHOTOBXOLOBOTO, UHBEPTEDYONETO CYyMMaTopa M30CpaxeHa Ha
puc. « Ero BHXOIHOM CHTHAJ ONECHBAGTCA BHPAKSHUEM

Us =~ (Usii = L ?. . » Zaer ) (7

TIpa oTOM TOMXHO YEOBMETBOPATECA YOICRME

b m R
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Jlanuk} CyMMATOD ABASETCA MHBEPTADYOWAM, NOCKONBKY ETO BHXOI-~
HOe HalpAXeHHe DABHO MHBEDTAPOBAHHOA CYMME, T.e. CYMMe CO 3Ha-
KoM "-", Ip# HEOOXOIMMOCTH HeMHBEPTUDOBAHHYD CYMMy MOXHO MOJNYTATD,
YCTAHOBHB Ha BHXONE MHBEPTADYWIETO CYMMATOPA HOMOJHATEJBHHN UHBED-
TOp W UHBEPTHDOBAB BXONHHE CHTHAJH.

BeJuuHa BYOJHOT'O CONLOTABJEHAA UHBEPTUDYOUETO CYMMATOPA
(HC ) no xamzoMy BXONY ONpefelAeTcs COOTBETCIBYOIMM CONPOTUBAE—
nueM £, , BeIMYMHA KOTOPOTO He XOJEHA GHTB MeHbile IOIYCTAMOTO
CONpOTABJICHAS HATPYSKY NPeIMIYIETO Kackana. CONDOTABIEHMe Xe
He LOJKHO GHTH MeHblle XOIYCTHMOTO COMPOTHBJNEHUS Harpyska OV ZI,
Ha OCHOBE KOTOPOTO BHNOJHEH cymmarop. OONuHO, KaK 4 B NpeNHAYIMX
cayuanx, Gepyr 4% = (5+410) € . Nockorsky £ = ... =d,=
= £, , 70 B KaYeCTBe BEAWWMH STUX COMPOTHBIEHKH BHGUDAOT GONBIES
43 Beex sHadeHuils .

TpaMep Ha MOCTPOeHse MpOCTEHINX AHAJOTOBEX BHUACIATENH—
HHX yCTpoficTB Ha ocrope OF

ARanoroBHM BHMMCIMTENEHHM JOTpOHCTBOM (ABY) HaswBaeTcs Ta-
KO JCTDOMCTBO, B KOTODOM NEPEMEHHHE BEJAWMHH, HAX KOTODHMA COBED—
UAKTCS MATEMATUYECKEE ONEPAUMH, NDEICTABIEHN BJEKTDRYCCKIMH CAT—
HANAMY, 2 C2MM ONEpalii¥ OCYUECTRIADTCA C NOMOWBK COOTBETCT- yHUMX
9JEKTPOHHEX YCTPOHCTE (MACHTAaGHEX yCHMTesell, CYMMATODOB, BHUH—
Taresed 1 T.d.).

Bazauelt npoexrupopanud ABY ABJseTCs paspaoTEa €ro CTPYKTYD—
HOlt cxemu, peaymsynuefl 3ajaHHOe MaTeMaTAYeCKOe BHDaxeHue, I
MPUHUATHANEHEX CXEM €€ OTHENBHHX 3NOB. ’

Pacemorpam npoexrupoBanye ABY Ha mpumepe yeTpoficrsa, peaymay-
DUETO CNeIyOIMe MATEMATHYOCKEE NPEOGDASOBAMILL:

Y = 8Ky + 3 - BXy , (8)
ore XI,X,,'X - Bxomwie carhami; Y ~ BHXONHON CHTHAL.
Ipn sTouyfsano, wro MAKCHMATHEOR SHAYENHE SACTOTH /e KARIOTO
13 BXOTHHX CATHAJOB He mpeBimaer 5 kX, a ux ammmryza X He
1penumaer 0,8 B. Bxomsoe COMpoTHBIEHME A%< MO BCeM BXONAM He
10MEHO ONTH MeHee 3 KOM.

Wa Bupaxenus (8) BMINO, WTO BXOZHHE .CHTHANN X1,Xp,X5 Hymio
axIuf JMHORETD HA COOTBETCTBYDUMI MACUTACHHZ KOIPMIMEHT, a 38—
‘@M CyMMEPOBATh. HO NMOCKOMBKY B HalleM DACTODAXGHHU EMEETCH TONBKO
HBEPTADYUE} CYMMATOP, TO IOCJKE HETO MOTPECYETCS MONMOMHHTeNBHNA
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MHBEPTOD CATHAJOB,

Tlpuxomm X CTPYKTYPHOH cxeMe, MBOGDAKEHHOH HA Duc.7, Ha KOTO-
poit oSosnaueno HAY - menmpeprupywum# macwTacuuil yowmrens, I - mE-
BepTUDYOUEA MACHTAGHEA yommTess, " -2 " — MHBEDTUDYOWAE CyMMA-.
TOp, NpH BTOM KDYKOK Ha BHXOXe VMY yKasuBaeT Ha HAIMWe HHBEPCUK,
a BHYTPY NpAMOYTOJBHMKA, OCOsHadapmero MY, ykasas ero xoodduuuerT
nepefiaum, T.e. MacuralHuR KOaQfuIMEHT.

Ompaxo u30CpaxeNHas Ha pnc.?'cxema He JBJAETCA ONTUMABHOH, ee
MOXHO JIpPOCTETH. B camoM Jele, HaJudie MHEEDCHM B CYMMATODE MOXHO
YuecTE, BBeAA MHBEDCHD B Kaxymit u3 MV, WTO COOTBETCTBYeT CJaeAyomeMy
‘BHPAXGHAW]

Yo - (3 - 3% - &4 ) ®

B pesyabraTe, CTDYKTYPHai cxema ABY CTaHeT HECKOJNBKO mpoume
(pnc.8). Ho B Hamem cJayyae CTDYKTypHYD cxeMy ABY MOXHO ewe ympe—
CTHTH. JyIT 9TOrO NMpeodpasyeM Bupaxenue (8) cleAyOmM 0CDPa3OM:

Ve Sk e 3o - ate <LK S )T )

OTXYA BuTGKaGT, WIO cnrman X3 Hazo CHEYAVA VWHOKATS HA - ——

MOXyHeHH:H FesyIbTaT CJOKUTD ¢ Xp u'Xz B UHBEPTHApYDIeM cymmarbpe,
a 3aTEM YMHORATS Ha -3, UTO COOTBETCTBYET CTPYKTYDHOR .cXeMe, H30G~
PaKeHHOA Ha puc.9 M CcONeDKAaliel yxe TPU Y3Ja BMECTO IATH Ha puc.7.

B pafie ciyuaeB yEOGHO NOABSOBATHCHA BHUATATENEM H JudiepeHImari~
HoM youmrese, peamsyomn omepammo Y = K(Xp ~ %)

Tloose BuGOpa CTpYKTYPHOM oxew ABY HEOSXOMMO PaccwTATh
KOHCTPYKTUEBHNE NapaMeTpH Y3JOB u BHOpars THI O,

Pacuer mapamerpoB m-mep’mpynmero W

VMY BENOJHAETCHA NO CXeMe, naodpaflmoﬁ Ha puc. 2 » 1 ero
Koadfulizen? mepeiawn’ paBed K = -

Mpz STOM JOJKNH BHNOJHATBCH CJEXyOUAE. YCIOBHS:

a) £ >ls wm A58 e Ly - sazumoe
BXOIHOE CONDOTHBJEHXE DACCUATHBAEMOTO KACKAAR, & £ ' — MEHUMATHHO
ZOIYCTUMOe CONPOTUBICHNE HATDYIKM NPEINIYUETO KaCKAIA, BEJMTMHE .
KOTOPOTO corsacHo Tabmue 7 mnt Boex OV He Haxe 5 xOM, T.e.
MORHO NpAHATH G 3anacoM, 4T0 4, =5 kOM.
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o) Rur// R u 42258, rre 4, ~ wnmivamsso momycTH—
MO@ CONpOTUBIeHAe HATLYSKA [ACCYATHBAEMOTO KACKAZTA, KOTODOE Taxxe
Morrto mpmaars < A = 5 KOM;
Orcima mas MIVI (sanmano Ase = 3 xOM) Ka puc.9 noiydaem

& = #, = 3 X0u, sazaevca £ = 3 k0u u noxyvEen
Qb= S

HO, © ZpyToft CTODOHH,
£2 5 £, =55 =25 kM, nosrouy, 6epa 4= 25 x0m,
' 4 .

= 8 x0u,

94t
R pr/T‘/L:g%.:s,asxm.

CaenopaTessio, Wwi VMYI MOXHO BHODATE

£ = 9,38 x0u, & = 25 x0u.
An‘aJmm\'-mo i M2 Ha puc.9

L =5 £, =55 =25 ku, sauaevca & = 25 k0M, TOrma

Lo /0 £, =825 = 75 k0M.
Tockomsky ycinosse %525 &y = 25 KOM BHIOJHAETCH, TO WA
Y2 MORHO mONCRETE &) = 25 KOM, 4% = 75 KOu.

Pacyer napaueTpOB HeUHBEPTUDYOLETo MY

HWY BMOJHAETCH O CXEMe,- HSOOPAKEHHOS HA PHC.2, I ero Koodhument
nepesaus pased K= I + .

Tlockoasky mag HMY mMomd cdnTars, Kag mpasmic, uro £y = < , 70
OTpaH#ueRUS HA BXOZHOE CONOTHBJeHEE i >3 L, 1 Aex Gonsye saman-
HOPO NOYTH BCETT& BHMOJHANTCH,

TlosTomy mpr pacyere HMY nexomaT M3 yoadBui

L2250, =25xM,

s

o, = e
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PacueT napaMeTpOB MHBEPTHDYDUET'O CYMMATORA

Vmpeprupyoumit cymmarop a3o0paxeH Ha puc.6. Pacwer ero napa-
MeTpOB NOJHOCTHD SHAJIOTHYEH pacyery mapameTpoB MY mpu KeI, rax
vak Ay = L= eus = & = £ . HanpuMep, LA CXeMH H& DHC.9

Ly = K= Bs= £ = 25 k04, 1.6, &2 5 L= 25 kM
(omioBpenenno £, = & > Lac = 3 KM).

Pacuer napamerpos mubQepeHUEANBEOTO YCUIITENA
(Gnoxa BHUUTEHUA)

Cxema ]IV usoCpaxena Ha puc.5. Pacwer napamerpos Y HauuHaeTcs
¢ BuGopa snavenuti &, u 4% auanornwHO pacvery UMY mpu K = —
Tocnie BHGOpa sHaveHmft comporapienuit &7 x 4> pacourTBawT 3Haves
ms A u & us yoxomma 43 7 . Oou\monpmnmemﬁﬁé’,/

4.2 b4 &

BuGop TANa ONepaldOHHOTO YCWIKTeNA

Ha BHGOp T#na OV OCHOBHOE BJEAHAE OKABHBANT MAKCUMAJBHOE
sHaveHHe BMXOMHOrO Hanpaxerusi (., = Ymasr WU CKODOCTS €70

HApACTAHUA, KOTODAH XaDAKTEDUIYETCA BENTAHON Vg, =( '—(/‘f%

CrenyeT OTMETMTH, YTO B HAUGONee XeCTKOM pexume padoraeT OV Bu-—
XOIHOPO KACKAZA, Ha BHXONE KOTOPOTO (OpMADYeTCS BEJMUMEA

Yos

YeoX.+€X ~cAs |, Tosrowy 5ia yupomemss GyZeM BHOEDATH
Tun OF BHXOMHOTO Kackaja, a B kavecTse OF OCT&BHHX KACKANOB CHOJNE~
sosars OV TOro e TAmA.

HMOKHO OKABATH, UTO MAKCMAJNBHOG SHRUeHme BHXOIHOTO Hanpmke—
mua Y, ompeXesficTCA BHpaxeHHeM

Ny = 1) Koy # 1) Hons + L KXopr (1

The X g Ko w Xorr - vaxcamansssie (aMIIETyIHEE) 3HAYEHHA BXONHHX
CUTHAJIOB.
MakcumarbHas CKOPOCTD HApacTaHWA BHXOJHOTO CHTHAJA MOXHO
BECIUTE O GOpMyTe

Al aY ) e
Vow, (% Z.,.,’ T o™ 5 o (12)
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THe A, ~ MAKCHMAJEHOE SHATEHUE UACTOTH BXOJHHX CHIPHAJOB.
B Hauem Ciyuae, KK JKA3HBATOCh BUIE

G =€=8,0=-8, V=M= XY= =088,

4y 5 ln = 5°10° Iu,
Tostowy corsiacko supaxenuwa (1I) u (12)

¥, =30,8+30,8+80,8=1I,2B8,

_ &y« - -3 5 3B s B
Vo= 25 A Yo =2 510° IL2 = 8,52 10° 2= 0,85 ;2
CorzacHo Tadmte I NONYYeHHEM NAHHHEM Haubojee GusKO yAOBJET-_
soper OV Tama KI40 YI6, y xoroporo  (/,, > I2Bal/, >2,5 % .

fire

Tlo OKOHUAHME DACYETR COCTABIHETCH OWad NPAHIMMMAJBHAA CXEMa
aHAJIOTOBOTO BHWACJMTENEROIO JCTPOUCTBA, HA KOTOPO# YKABHBAOTCA 3HA-
eiis conpoTHBAeHAl u Teny OV, ODUMED KOTOpOH NPKBEXeH I DACCMOT—
PEHHOTO cayuas Ha prc.I0.
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CryeHT~320HEK KOTKeH OTBETWTH HA 3 BONPOCE, NPHBEJGHHHE
Ha crp. 20 , HOMepa KOTOPHX ONpeleisnTcs Tadmuedt .2.

L

1. OnacaTh OCHOBHHE X2DAKTEPHCTHKE yCLIMTEeH.

2. HapucoBaTh cxeMy SMETTEDHOrO NOBTOPUTE/A ¥ OCBACHETH
OpUHIAN ZedCTBUA CXeMH.

8. OmicaTh OCHOBHHe AecTaCHIKaupynmue (AKTODH, xo'mpﬂe BIHS-
0T Ha CTaGUIBHOCTH YACTOTH eHeparopoB.

4, U306pa3aTh’ OCHOBHHE XAPAKTEPUCTRKA NONEBHX 'rpanamupos.
TloAckuTs OLpeXieseHre NApaMETpOB MOJEBOTO TPAHIACTODA.

5. Ha00pasnTs YACTOTHYD # (ASOBYD XaPaKTEPUCTEKY ° CHIMTENA.

* YkasaTh NDATMHH HACTOTHHX MCKaXeHuHl.

6. OmHcaTh HasHaveHue SIGMEHTOB CXGMH B TDAH3I: ;TODHOM JCANML
Tee TsKoft YACTOTH (CXeMa C OOummM auuTTepoM (03).

7. TloxasaTs, ¥To A yCRMMTENR ¢ OSWM KMMISKTODOM (3MdTTED~
HOTO. NOBTOPHTENA) ' KOOPIMIAPHT YOUAEHAS O HAUDAXeHHn Mewdme I, &
(asa BUXONHOTO CHUHANE COBNANAT ¢ (asofi BXOGHOTO CHTHANA.

KoMy OCHOBHME NAPAMETDAMA XAPAKTEPASYeTCA JCRIMTENB?
- KaKio oieMHTH OxeMi DESOTODHOTO JOLMMTels Hiskoll JacTory
aauuam Ha BeJMWHMHY KO3({IMenTa yCIeHUA?
TIpuBeCTR CXeMy GeCTPAHCHODMATOPHOTO IBYXTAKTHOTO xacxw
YCHJGHAA MOUHOCTH HA PASHOTHIHX TPAHAZCTODAX E
(- /7 =pu. 7-p=-r7).

II. 90 TaKog oOpaTHad CBASH M KAKUe BHIN odparHO# csﬂsn Tpa~
MEHANTCH B YCRRTENX?

. Kak ocymecTBifeTes TEePMOCTACHJIM3ALAA Tpaﬂsuoropﬂoro Kackama
ycn:mmem"

13. Vramure ocodemmcﬂ ycmwe:m © NOCAENOBATENBHOR OTpHLATEN B~
HOlt ofpaTHO#f CBASHO MO HANDAKEHHD yCUIUTENA.

T4. HavepruTs CXeMy YCHJUTEJNd G HATPy3KO# B Bunie Kozegarei~
HOTO KOHTYPA, HAPUCOBATS UACTOTHYD XPAKTEDHPTAKY STOTO JOLTMTE
¥ OOBSCHUTD ee.

15. Kakge yowimTeNu HAJHBADTCA YOLTUTENSME NOCTOAHORO Toxa?
Kaxue OCOGEHHOCTH UMEDT CXEMH STHX YCHMTENed?
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16. HauepruTh CxeMH aBTOFEHE[aTOPOB C aBTOTFaHCEOPMATODHOM
0CpaTHOR CBABLD # OCBACHATS MX PAGOTY.

17. Kak OCymecTBJAeTCA CTACU/M3aIlA YacTOTH I'eHeparopa ¢
TIOMOUED KBAPUEBOT'O Pe3oHaTopa?

18, OCBACHATSH' HasHaYeHWe SJEMEHTOB CXeMH aBTOIEHEepaTopa ¢
EMKOCTHO!l OOpaTHO} CBASHO ¥ ee NpMHLMAN AelcTBaA.

19, Ha KaKue napaMeTpH T'eHepaTopa BJMAET u3MeHeHde TemnepaTypu?

20. M3o0pasuTe CxemH OJHOTAKTHOTO 4 IBYXTAKTHOTO KAaCKalOB
YOWJEHAR MOWHOCTH. OGBACHATE NEMHLANH UX PAGOTH k.HA3HAYEHUE BHXOK-
HOTO TpaHCHOpMATOpa.

2I. OCBACHATH, Ha TMMOBHX CXeMAX TPAHSMCTODHHX YCWRTeJedt o
OCIMM SMUTTEPOM CNOCOCH NONAYM HANDAXSHAA CMElEHA HA §asy 4 Cooco—
OH TeMnepaTyDHOJ CTAaCWJE3AM PadOYero pexuMd.

22, Onpene/uTh KOSQQRIMENT YCANEHMA TDETHETO (BHXOAHOTO) Kac-
KANA TPEXKACKATHOTO YCHJUTEJT ¥ BHPA3UTH ero B Heludesax, eciu

Ky = 50, Ky =30, s = 150 B, Loy = 10 uB,

23. TpusecTd cxeMy U3CKPATEJBHOTO YCAJMTENA HA MEKpOCXeMe,
OCBLACHATE HA3HAYEHHE €I SJEMEHTOB H MPUHIN JefCTBAA. *

24, Haveprarh cxeMy E OCBACHMTDH NDUHIAN Je#CTBEA X OCOGEHHOCTH
TPeXTOYeuHHX ABTOreHepaTopoB. Kakosd yo;loaim CaMoBO3CYRIEHMAT

25. MpuBecTd THNOBYD OXeMy TPATTEpAa Ha TpaHsucTOopax (Ama Ha
UHTErDAJEHOR MEKDOCXEMS) 4 BDEMEHHHE JMATDAMMH BXONHHX 4 BHXOIHHX
HMIYJIBCOB HANpaXeHuA. OCBACHATS NPUHIWN RelCTBAR @ OCNACTH MNpUMeHe-
Hast

26, OCBACHATE pacoTy TpausucTOpa B KDYeBOM pexmme. IpuBecTn
CXeMy TPaHBHCTOPHOTO K/m4a. IIOSCHATSH DexAM OTCedYKH TOKA A DexaM
HACHUeHAT.

27. Kaxmw odpasom 3 £C - aBroreHeparope 00eCNeTMBAETOR BHIO-
HeHue CajgHCa aMIVITYN M Caianca fas?

28, OGnAcHUTS npuHman Zeftcrmus £L° - aBroreHeparopos. Kaxosa
067BCTH AX MPAMEHEHAA?

29. HauepraTh CTDYKTYPHYO CXeMy CyNepreTepomsHa 4 OCBACHATE
NPAHIRN ero JefcTBas,

30. OCBACHUTE NMpoUecC’ aMIUMTYIHOA MONy/slau. JACTOTHHI CIEKTD
aMILIITY 7 O-MOLYIMPOBAHHOTO KOJIeGaruA,

3I. Yem OT/mMYAETCH KOHCTDYXKIWAA BHTEHH, LCIONBIYEMHX ANA NMpHeMa
YRbTPAKOPOTKHX BOJH?

32. HawepruTh CTPYKTYPHYD CXeMy IDUEMHUKA NPAMOTO yanxaHm s
OOBACHATD npumn ero meftcTRuf,
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33. HauepruTs cxeMy X OOBACHATH paoary JIZOMHOT'O SMILIATYIEOTO
meTextopa.

34. HauepruTs cxeMy % OOBACHWTH DaceTy Ja30UYBCTBATENBHOTO
BUNDAMATEN,

35. Karoe HasHaueHue MMeeT NETEKTOD B CXeMe pa.n,uonpuemmxa"
TIpuBeCTE ero CXemy.

36. Kaxue (aKTOpH BAMFOT HA PACHPOCTDAHEHAE YJBTPAKOPOTRAX
BomH?

37. OCBACHATH NPOLECC . YACTOTHOA MONyAANMZ. IaCTOTHHE CreKTp
42CTOTHO-MONY IPOBAHHOT0 KONeGaHu,

38. NpuBeCTz CXeMy My.IBTHBAGDATODA HA TPAHAXCTOPAX (WM H&
MHTETPAJIEHO} CXeMe) N BPEMEHHYD JMATDAMMY BHXOIHHX MMIYIBCOB.
OCBACHUTS NPUHIMN Te#CTBAL ¥ OONAcTh NpUMEHEHUS.

39. HauepTwTs CxeMy- M OGBWCHWTb NPHHUMIT AeACTBMA mroﬂm'o
HeTexTopa,

Jureparypa

I. Hecrepeuxo B.K. MuTerparsune omeparyioniie yCHIMTENH:
Cnpasowoe mocodue Mo mpumeHckuw, - M,: dneproaromssmar, 1962.
.2 ‘Anexcees A.T, ,Bonmmmm T.B. OmepamuoMHNe youIaTeNs ¥ #X
npimerense ~M.; Pamio m ceass”, 1989, =




[image: image20.jpg]5

Tadmma -2

ummhmahn Tipenmoce AR agpa mdpa

mh 1 2 3 4 5 8 7 8 9 ; 0
iy 1,7,38 |2,6,37 3,5,23 |4,11,24 |8,12,36 9,25,35 | 18,19,34 |14,27,18 15,21,3I |17,39,33
2 2,8,37 |3,7,38 4,6,24 [5,12,25 |9,18,37 0,26,36 | 14,20,35 |15,28,19 [16,22,32 18,30,34
3 3,9,% |[4,8,36 5,7,25 |[6,13,26 [0,14,38 1,27,37 | 15,21,36 |16,29,20 17,23,33[19,31,35
4 4,10,35( 5,9,34 6,8,26 |7,14,27 [I1,25,35 [I2,28,38 16,22,37 |17,30,21|18,24,34|20,32,36
5 5,11,34( 6,10,35 | 7,9,27 [8,I5,28 r2,26,34 [13,29,33 | 17,23,38 18,31,22/19,25,35(21,33,2
6 6,12,33| 7,11,32 | 8,10,28 | 9,16,29 I13,27,32 |14,80,3I | 18,24,30 19,32,23/20,26,36|22,34,3
7 7,13,%9)| 8,12,28 | 9,11,26 [10,17,30 [14,28,33 [15,31,32 | 19,25,31 20,33,24121,27,37|23,85,4
8 8,14,30( 9,13,26 | 10,12,24 11,18,31 [15,29,34(16,32,24 | 20,26,23 21,34,25|22,28,38| 24,36,5
9 9,15,22(10,14,22 | II,13,21 |12,19,32 16,30,23[17,33,25 | 21,27,19 | 22,35,26 28,29,7 (25,37,6
0 ko, 16,8 [1I,15,32 [ 12,14,20 13,20,33[17,31,24|18,34,26 22,28,20 | 23,36,5 |24,30,8 [26,38,9 -
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Anatonuit Bragvwuposuu Dannuman

MeTopUueCKHe YKASBHWA IIA BHIOMHEHWA KOHTPONbHOK paoTs M 2
To Kypey
"OMeKTPOTEXHUKA ¥ DPATMOBNEKTPOHUKA"
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