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Me'rO,L\l1tJeCKlle YKaaaH1UI Ii a!l,ll,aHl1H K Jla60pa.TOPHblM pa.60TIlM no Kypcy

"TeOpI1H npOeKTl1pOBaHl1H aRM 11 CHC'l'eM" (,u.JIH cTy,u.eH'rO.j3 Cnel\H8JlbHO-

CTI1 22.01) / COOT.: B.B. n~lKO, U.B. ry6a.pb, C.A. KOBa~eB, n.H. ~O-

POJ!tKO.- ,JJ.OHe~K: ).IIM, 1990. - 55 o.

ilpHBe,n,eHO OmlCaHl1e JIa.60paTopHblx paOoT no KypOy "TeopHH npoeKTH-

pOBaHflH oBM II CIlC'I'eM" ,L\Jl1l CTy;n.eHTOB Cne~aJ1bHOCTIl "3J10KTpOHHhle BhIt1liO-

J1IlTe,1bHhIe Mamllllhl". Oall MoryT 6b1Tb TalOK6 IlCnOJIbSOBIlHbl npll npOBe,L\6HI1I1

3aJl.QTI1A co CTY,L\8HTaMl1 Cn611118JlbHOCTIl ACY.

B.B, JlanKo, ••...o~.

~.B.ry6apb, ,L\O~.
C.A. KOB1l~9B,,L\0~.

noH. ).IOPOlKlto, aCCI1CT.

·OTBeTCTBeHHblll
sa BLmycK

OtW1E 11lETO.!ll'PIECKl1E YKA3AHVill K BtJIIOJIHEHYJIO
JlABOPATOPHLlX PABOT [I]

JIa60paTopHbIe pa 60 Tl:l:, HSJIOlKeHHl:l:e .B ,L\aHHl:IX MeTO,L\nqeCIUlX 3Ila-

saHHHx, mnOJIHH101'CH Ha JIB6opaTOpliOM CTer",lJ,e YMII.
He JIHueBotl nBHeJl>l YCT3HOBIlH ( PHC. I ) pacnOJIOJK8Hbl rHeS,lJ,a, R

ROTOpUM nO~JlID~eHH BbIBOAl:l: 3Jle~eHTOB, Ha 68S8 KOTOpUX OC3meCT&~-

eTCH ROMMYTBUHH HCCJle~e1lliX JIOrHqeCRHX cxeM. YR3S3HHHe rHeS,lJ,3 06-

pas:ylOT Ha6opHoe nOJI8.

wYlmUilClIaJIbHO Hd MueBoH nalleJlll MOJKHOBH,il,eJIllT.!>:

- sa.ua'Olll'lRJ ·'mc'r:bj

.- HCUOJlHHT8JIb[{'j'10 qa07bj

- ~OAe llH,lJ,llH8Ullil,

38;Q&1Olll6Jl. tffiCTb npe)l,HaSHattCHa ,lJ,JlfI c[JOPIMPOB8HWI Bxa.uHh:X B03,L\8lJ:-

CT£.I1R lid CI<OMM:Y'I'l1POBBHlJ:y10 cxeM:y II BRJIlOqaCT:

1. renGpaTop C ;f\eJlliTGJIeM qaOTOTlI ( Ch Ha pile. I), 06ecne'!J<i-

BaIDIlUiU Bi:l,Uaqy CI1HxpCJcepnii HMlI:YJIbCOB C qaCToTol!: I M~, 500 RrU (em
:II C}12 01'JIHti3mCE: C,lJ,Blll'OM DO cpaSG Ha 18(0) fill cooTBeTcTB:ylCJlllllil IDA-

m'JI:Oo npH HalKBTl'l!1 lIRomm "fJ,yCllfl II 110,lJ,a'{e CllHXPOllM1lYJIbCOB H8 BY-OA

.eM ROIIIMYT8L1Hil H8 JIIl1\8BCn l1E'HeJIH YC'fa Il013Y.VI.

3. 8JIeMeHT sa.uepx(!t\1. B 23.BIICHMOCTI1 OT nOJIOlit8IUIH nepeRJlmaTeJIiI

.uaef BOSMO~HOCTb no.~qeHHH Sa)l,ep~ll H1lnYJI~C8 A:lICRpeTHo OT 0,1 ,lJ,0

I MRC C rnarOM 0,1 r~c.
4. 1~M6JIepHilli perl1c'rp npe,lJ,HBSH,FteH )J,Jl.fi a8}J,aHva napaW8SHbIM RO-

,1l,OMJIOI'HqeClm:x 3poBHeil 0 v. 1. Bcero Ha CT6H,lJ,e yc'raHOBJI€HO 8 T3M(j-

.JIepOB. Pacnpe,1l,~81me nOTeH~;IaJla fIa illlXO,lJ,8X BllTIOJIHeHO CJIe,lJ,YIDllll'.Mo(j-

p830M:

- T3M6JIep BRJIIb'Iell BBepx - 118 BepXIlCM meS,lJ,e napll y pOBGHb JIO-

I'H1.[eCR011 I, fill Hli~HeM - OJ
- TYM6JIep BRJlKMeH BHliS - HS BepXHeM rHGS,lJ,G napll 0, He HHJKH€M

Buxo,nl:l: TYM6JwpHOrO pe1'llCT1'8, rer.:epaTOpa CHHXPOllMIlYJI:bCOB H O.n.Vl-

r.:O'lHbiX x;w]:YJIbCOB Th,lelOT nODlIlllOHHYRJ H8rp:ys01.[lJ:y1O cnoco(jHOCl':b II n09-

BOMIDT DO.!l:gJ;:IO'UlTh ,n,O 30SJIeMeHToB. Harpys01JHaJI cnOCO<JHOC'l':b JiliHllll.

S8,L\CPitRU - IO 3JI6MeHTOB.

llCllOJIRMT8JIbH8fl 'l8CTb COCTOliT il3 Ha60pd ~llCRpGxHUX JIOrU'leCRllX·

8JIeMell'l'OB cepun KI55 , He CBH3ClllHUX Melil,llY co6on. Coe,ll,liHelJlille B onpe-

,J.\GJ18flHOMlICpH,TI.He. OHlI. MOr:JT BhlnOJIllJIT:b TY M.W nnyIO <PYHi'L\i!ID.

YpOB6Hb JIOI'Wi'3CHOll 8,1l,l1HHUblnpo.u.CTaBJIeH nOTemu'aJIOM OT + 2,4 B
)10 + 4,5 .P, ypOBOHb JlOrlprOOROro 0 - B npe,lJ,OJI8X OT OB ,lJ,0 I 0,4 B.

.llorH'IOCH~18 3JICM8H'1'1I 'I'HIIa Ii-HE ( II-31 Ha PI1c. I ) reaJ11;SY lOT
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W.YHEUHKl "lll'l'pMX lUE$IJepa" ( OTpHuaHI18 EO!i'bKlHRUI1R ) ,IJ.,7Ui,lJ,B.YX, TpeX,

~eTHpeX R BOChAill nepeMeHHHX. Ha~~'IMe He3a~eHCTBOBaHHoro BXOna Ha

.~ 8THX 3JIeMeHT8X paBHOCllJIhHO no.na'Ie Ha H8ro 1. IIOCROJIbR.Y H8JI11'H'i8

cB060nllllX BXOnOB 'yBeJIM'IllBaeT saneIlJitR'Y p:WIlpOCTpaHeHHR ·CJ1rHaJIOB

( B cpenHe~ 3 HC Ha Ra~llil BXO,ll. ), peEoMe~uyeTCH no.nRJIEMaTb HX n

HCTO'IHMRY + 5 B Qepe3 conpOTMBJIefllie I KOM ( R CIle~llaJIbHllM rH83.naM

"+" ) MOO 06'b8,D,Y;HH",b C OnHIlM I'1S crrrHa.JIHillX BXO.n.OB.

JIorl1QeCEJ18 3J18M8HTH Tuna J1-}1Jll1-RE peaJH1s:JIOT IJjYHEUllli

!::J= ~1·X2.+ X3,Xli -)1,JUi 3JIeM8HTo:a 1,2,5,6 (pnc. 1);

y =. x1.xi+X3-X.i/+X!iX6+X1·XB')(9-~,JIH 3J18Mell'rOB 7,10.

B ,ll.aHH),TX 8.JIe;.i8H:;,ax nXO,I:i.blH8J1Cno.U,s'y 8I'AL:XCXeI" J1 Heo6xo,II.I1l10

3aS8MJIRTb. liCnOJIbs,yH rH8SAa ~.

Q,yHRLUlH 8JIeM8H'rOD I, 5, 7, If) ( pHC. I ) l"o~mo u8pa'CT.llTb sa

Ctf6T nO,URJlm8HllH 8JI8M811TOB paClliMp8111!ii 3, 4, 8, 9. TIPM nO,lU(JlTO'IelllUl

O,ll.HOrO fRCIUilPJ11'8JIfi BpeMfi nepeE.1TOtI81illH 8JI8M6HTa YB8JIHQIlTCB: npV,l,18pHO

Ha 5 HC. fIO,ll,R,lIIO'I8Hil8 paClliHpi!TeM l!pe,ll,l!OJIs.raeT f1C.I\C08,ll.IHIeH118 el'O

ROHTaKTOB K Il :3 H O,ll.HOIllAeHlillM ROH'rSKTaM 6asoBoI'0 3J18MeHT8. MaRCl'J-

Y>8JIbHO8 'I.IlCJIO BXOnOB l1Jil'l ( BM8CT8 C nO,!U(JIIO'IeHHblMH paCllmpHT8YUiMll )

H8 ,ll,O~HO np8B~aTb 8.
Tpllrrep THna D (rp.llrrepH 5-12 Ha pilO. I ) Mo~eT pa60T8Tb

B ,ll,ByX pelKllM8X: CI1HXpOHHOM - ynpaBJI8H.lle OCYllleCTBM8'l'C.fI no BXOm D
H BCHHXpOHHOM - Tpurrep ynpaDJlHeTCJ'I no R .II '5 - BXO,ll,aM. B CHHX-

pORHO" pe'lOlMe npHeM IlHrpCPMBU'l.U liD BXO),4Y ]) npOn3BO,ll,IITC.fI npH Ha-

JIlI'ill,ll nepE.D.HerO WPOHT8 nOJlOlKYIT9JIhlfOrO HMIlYJlbCa HB BXO,ll,8 C. B aCllHX-

POHHQ~ pe~lll~e ynpanrr8IDl8 He SaBhC!!T 0'1' CnrHaJI8 H8 BXO,ll,8 C, a 8K-

'rPiBHIlM RBJIiIeTCR ypOB8Hb .1l0rw:t8CKoro "0" ( YCT8EOBRa Tpnrr8pa B I,
Hanpl1ll:ep, npO.\lCXO,ll.HT nl!H no,!!,Cl',w na R T~ S - BXO,ll,lt SToro Tp!!rre-

pa COOTB8TCTB8HHO I H 0 ).
Jl.Jm opmHilSauID'l CQ8THOrO p8;KI1Ma ( opraHIiSaUllR T - TplilT8pa Ha

D - Tpurrep8') H806xoAlllilO I11ill8PCHHM BUXO,ll, DO,ll,COenllHilTb KO BXOnY. D.
Tpnrrep THn8 JK (1-4 H3 pilO. I ) MOJKeT pa60TaTb B ac:v.;HxpoH-

HOfvl M OIlHXpOHHDM pe;Kv,Max. TIocROJ!bR,y 3TOT Tp:i!rr8p IIBJIiIeTCrr ,ll.BYCTy-

neHQaTUM, TO YCT8HO~Ra Tpllrrepa B GHHXpCHHOM P8~8 npOllCXO,ll,ilT no

3a.I\H6~ WPOHTY nOJIO~ilT8JIhHOrD CMHXPOI~JIbca. B 3ClffiXPOHHOM pClK~le

yupaBJICIlHe JI'<. .- 'l'pWrrepOM RH8JIOril'IIlO TaIWM,y liI8 P8J1illMY D -Tpnrrepa.

,C'18THUi1 peJl<;llM JK. -'rpHrr8pa opraW13S e'fCH IlOna'l8tt JIOrWreOllilX

':/pOBHel-t I na ,RXO)J.bl J 11 K.
OJI8;A8HTbI c nO,RoI1ll8UHOH Harpy 3o'lHoif ODDCO~lOCTblO ( ~~9.30 HD



pIIIC. I ) CJIYlK!.lT )l.JI!l yneJm:'Ierm:..q 1I0:alj'qlHl.\llelrra pasBel'BJIeliRff JIorl1'Iec-

lIMX 8JIeMeHTOB )l.0 30.
llepC'IeHh 8JI8MeHTOB llCnOJIHlll'eJIhHol! 'I8C'1'11 :YCTaHOBRH YMII np>I-

Be)l.eH B Ta6JI. I, a OOOSHaQCHHe 8JI6MeHTOB B Ropr~cax MllRpOCXeM no-

Kasano HB pRC. 2.
Ta6Jll'Iua I

CBO,IU'Iaa Tad,lIHllil SJI8Mell'.rOB llCnOJlHllTeriliHo~ 'laCTJII

TUll JIOl'.I1- KOJII1'I ec TBO Ml'mpo- KOJIY.'IeC TEa HarpY30'IHM HOMep Ha
'1eCROrO aJleMeHT:JB cxm.m MMKpocxeM cnOCOOHOCTL n8HCJI.I1

.~JI~~. -----

2M-HE 8 KI(j!),'JA3 2 IU II ••• I4

3M-HE
20 ••• 2:3

6 KI55JIA4 2 10 17 ••• 19
26 ••• 28

411-HE 4 KI55JIAI 2 10 15;16,24,
25

411..:HE 2 IU55JIA6 I 30 29,30
8M-HE I KI55JIA2 I IO 31
211-211- 4 KI55JIPI 2 IO I, 2, 5,6
HJill-HE

2I1-211-211- 2 KI55JIP3 2 IO 7,IO
JH-4HJll1-IfE
Po cllmJilHT eJ1]; 4 KJ:55)IJU 2 3,4,8,9
411-H)
JK'-Tpllrrep 4 KI55TBI 4 IO 1.2,3,4
D -Tpl1rrep 8 KI55TM2 4 10 5 ••• 12

lloJIe llH;D,l1R8UIlIl COCTOllT 113 BOCbMH 8JIelieHTOB ( Ha PJllc. I 060SH8-

'lClfhl 3HaROM 0 ). CXCM8 ocymcCTBJIJleT JIIH.)l.l'JR8I.unOJIorJII'lecl<oI!. e,lli1HJ1Uhl.

llHTaH~e CTeHAa oCYmecTB~eTca OT ceTH nepeMeHHoro ToRa 'l8C-

'rOTO~ 50 1'0, H8IJpiDKeHH8M 220 B. )!.llff BRJIIO'leHM yCTaHoBRH Heooxo;dI1MO:

, BCT8BHTh BJllJIHY B ceTh, BRJIIO'lHTb TYM6J1Cp "ceTb" Ha J1tlueBO~ naHeJ1H

( npll STO),( Jl,OJDKH3 S8rOpeTbCII llH,JUIRa'l'OpHa.fI JIllMlIOT.11I8 ). TYMC1J1ep "+5B"
l.\enR IUITafiYl.fl MtlHpOOXeM HB 3al~H8i1 CTeHlle npHoopa ,i\OJDKeH OUTh BlI'JIIO-

tleH.

IIPABIillA KOMMYTAwm JIOIWIEGLGlX CXEM HA YCTAHOBKE

1. KOIAM;yT8UIDI aJIeM8HTOB )l.OJDKHa BbInOJ1IUITLC.fI npH OTHJ!1()<leIfHOM

SJleHTpOUHT8HH:I! YCT8HOBRH.

2. 38npeqa€TCfl BI1XO)l.U 8JI€MeHTOB nO,Ll,OOO,nv.HilTb R rHea,l\8M "+" i'I

" .L ", 8 TaHlKe COelUlIliiTI, MeJ!Ol.Y oo60t!: Bh!XO,l\H JlOrWleCRHX 3ji8MeH~~OB.

3. llpH ocymeo'EBJIeHl'l11 HOMJ,,'!Y'r8l.\J7lUH80o.XOJl,lIMO C.JI8,Il,H'rb 3a lli-'8DllJIb-

HCCTbID H8rpy~eHIDI 8JIeMeHTOB Ha6opHoro nOJIfi ( COrJI8CHO Ta6J1.I), 8

TaRlKe sa npaml.)lbHOCTblO nO.lJ,HJlIOqeHIDI paOlllllpl'lT8J'JI R pacumplI8MOM,y

9Jl8MeHTY.
4. TIPH c60pHe CX8Ma He .IJ.OJDKHblOOTaBaTI,OH. He38,l\eI1C'l'BOB8HHfiMH

HOHTaRThl COe)l,llHllTeJIhHhlX npOBO)l.HHHOB. TIpOBO)l.lIl1lIUl )J,OJDKIill BhlOllpaTb-

C.fI OnTJDAaJIbH~M ~HU.

MeTO)l,liR8 BhlilOJlHeHJ1.II paOOT H8 .JI800paTopflOM

CTell,ll,9

1. GOCT8BlIlT:b nplllHIUlJ1J1aJIT,HYIO S.JleHTpWI8CHY KI cxe&\y a8)l.8Hlloro.

YCTpottcTEa 113 HM€JOlljIlXCfi liS CTell,Il,e JIOrHt£8ClnLX 8JIeMeHTOB. B.a npHIl-

O;l'lmI8m,IlO~ cxeMe SH8a8'rEo HOl,(epa HcnO.JIbSY €MIlX S.Jl8MellTOB B COOTBeTCT"

Bl'u! C I,JllC. I Ii cnoccCi Sal',81lJ1.lI BhlXG)J.HUX cm, d8.JlOB.

2. BR.7llO'll'l1'b CTep.,IJ. 11 :yoe)l.l1'rhrJl. B padoTocnocooHoCTH S,lJeMeHTOB

c'reM8 11 Y.oMMy~'al.l;lOHHhTX I1pOBO,J,HHHOB, HrnOJl:b3ya )J,J!H D'Eoro 3JIeMeHTli

I'lIl)l.l1H8U.lU1. BhlIOllO'11{l'h cTeM.

3. l1CilOJ1LSOB8B npOBo,lJ,H.JII!!J11C MHHHM8J1:bHoi1, HO }(OCTaTC'IHo:l! )l.Jm-

Rott, npoH3BeCTN! HOMMyT8UHJO oxerm.

4. llOJIY'D1Tb Y npeno,Il,i3BaTeJIfi pa8pmlleH.:le Ha DRJlmeWle c'rerlna

U BRJIlO'IliTb ero.

5. Y!CCJI8)l,OB8n paooTY YC'1'pol!:CTB8 BH8qaJI8 C nfMMeHeHIl€M TYM6JIell-

!lUX HJIJOtIeii, lIlH,ll.HH8TOpHhTXJ!8~n, BOJlI;TMeT!la.

6. OTEJ1KF!lIlTL SJIe.liTp0nJITalrne.

7. P830dp8Th cxe~~.

YR8a8HHaE MeTO)l.KRa RB.~eTca oomen 11 Mo~eT 6UTb HcnO~b30Ba1ffi

npll BElnOJIHemHl ,moOoH J1S60paTopHott paOOTHI H8 yOTaHoBH8 :YlvIII.

H JII T e ; a T y P a

I. MeTO)l.H'l€ORHe yl<83arri'U! H JIa60paTopHbU1 paooT8M no HYpny

"~)JleRTpOHH1!e BblT.lHCMT.eJI1Hhle MammIhI"j COCT.: JI.A. I'y6eHRo, C.A.J{o-

B8JI8n. - ~oHel.\H: ,nDV;, 1986. - 52 C.



J1CCJIEl.\OBAHl1EKClffi1RAL(l1OlUW: CXEM OHllEI'O HA3HA\{EHJ1H

HA JIOIWlECKJ1X 3JIEMEIITAX CEPHJ1 K155

lleJII> pa 60 l'li : J1sY'lelllie MeTO,Illll(l{ C1IHTCS8 KOMOIIHaunoHlilix cxeM
o611lero H6SH8'leHM Ha JIOnl'-reCIlln 8JIeMell'fax cepm{

KI55 , a TaRlKe npl106peTeHve npa31'11'leClOifX Ha BhlROB

l1CCT!enOD8HRa CTaTI1'leCRtlX l1 ,Ill1HaMl1'leCKl1X xapaR-
Tepl1CTl1R ~TRX cxeM.

I. MeTO,Ill1Ra Cl1HTeSa ROM6nHaUllOHffi'h J!orl1~eCKMX CHCTOM [I, 2J
KOM6l1HaU110HHlie JIOI'l1'1eClll1e cxeMhl ( JUiC ) :.. aTO TaRRe CxeMbl, BhI-

XO,IlHhle Cl1rHaJIli llOTOPhlX He S8Bl1CHT OT npe,IlIiCTOpJ1l1 11 0,IlHOSH3'lHO onpe-
,IleJIl'IlUTCHCHrHaJIaMH, npy.OY'I'CTBYlD!Ul1MHliB BXO,IlaX B paCCMarplfBaeMhlll
MOlleliT Bpel.lellli. l1Ha'ie rOBOprl, KJIC - aTO cxeMbl, B llOTOpblX OTCYTCTSYIO'i'
aJIe~ellTIi nauaTl1.

CHUTes HOM61t1Hal\llJl:lHhlXCXI:iM061:l'lHO npOBO,l\IITCfl B T8KOA- nOCJJe)i,o-
BaTeJlbHOCTH:

1. COCTElBJIelllie Ta6JIIfl.lhl RCTl1HHOCTH ;lJYHHl\l1CHHP0BaIDllI cxeMbl.
2. M~lHJ1Ml13aI.lllflBhlpalKeHI-lit ;IJ)1lI nIID40H <!JYHHUillll1JIl1 ee l1HBepcl1l1

C HCnOJII>SOBBHl1eMRapT KaPHO ~l1 ,IlI1Brpa~i Bett'la.
3. PeaJIl138URa nOJIyqeHHhlX ]»w Ha JIOrl1qeCHOM 6asace 38,Il8HHOR

c~bTeMhI aJIeMeHTOB.
4. C y'ieTOM Tpe6oBaHl1R R TeXHK"leCKl11l xapaKTepRcTlUlaM CpaBHl1-

B8ilTCH pasJll1'lH!>le Bapl'laHTIi nOJ!Y'leuHhlx cxeM Il: Bl>lOI1paeTCH Ha.lfJ!Y'luum.
Cl1HTeS RAC, HAle~~! HeCKO~I>HO Bl>lXOAOB, B npocT8fimeM cJ!Y'lae

MOlKHOpaC'lJI8Hl1'rL HS noc~e.n.oBal'eJ1hHhlM CI1HTe3 CX8M .ll,JJJIl<alKAoro l13

Bl>lXOAOB.
~HTerpaJILHl>le CXffiMi cepHH KI55 COCTOHT B OCHOBHOM113 ,D,ByX THnOE

,JIOrn'ieCKl1X aJIeMeH'fOB: ~-HE .If l1-J1JM-HE. OCHOBID>l8paSHOEIl:,IJ.HOCTI1aTHX
llJI8MeHTOB npll:J3e~eHU Ha ,pac. ,2

PeaJIll:sal\l1R npocTe~l1X JIOrv.'leCKllX eXeM Hn YKasaH~X aJIe1leHTaX
nreACTaBJIeHa Ha pilC. 3. CJ1~eT o6paTHTI> BHIl:M81rne Ha TO, 'lTO B aJIe-
ueHTax'l1-l1]M-HE BXO,Il~ Hel1CnOJIESYe1~X cxeM M ,IlOJ~Hl>l 6l>lTb 06H3aTeJII>-
HO nO,IlKJIlOqellbl H "seI.lJIe" ( JIOrl1'leCKOMY H'yJIlil ). B npOTI1.BHOll cJ!Y'lae

He BUXO,Ile CX8Mhl ll-J1JIJ.1-HE 6y)\eT cIjJOIJMY.POSBHypoBeHI> JIOI'l1'leCHOrO uy-
JIll H"eSBB>1:0ID.IOOT SHa'ieHldJI CHrllaJIOB ,Ha BXO,D,aXl1cnOJI:bsyeMhlx cxeM 11.

TIPll peaJI113flUl1H CJIOlKHl>lXJIOrWleCK!l:X YCTpoti:C'fB Ha aJIeMeHTax CepHI1
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RI55 ypaBH8Hlffi WYHRl\HOll'llP0BaHlffi cxeWJl npe0C5pa3jIO'r TaRilM oC5paSOM,

'l:TOC5U HX MOJKHO 6blJ!O peaJIViSOBaTh Ha 6aS8 WeCTyi OCHOBHHX JIOI'ntI8C-'

RllX 8~8MeHTOB, nORa~3HHhlX HB pHO. 2.

I1Pli peaJlli38UI1U ROM6liHaUlwHHblX oxeM lIa 9JIOM8RT8X VI-HE JIOI'i1-

'leCIOle ypaBll8HWi ue.1l8CDOdpaSHO Sanl'fC8Tb B BMe .m::li, np0J.lSBeCT1I

,lI,BOlt~J:I1I0 !'I.HEOpeRIO H8J\ nOJIJ!'leHHhlMI1 i!lyrmull.flMJrl VI npeodpa30B8Tb ilX. no

T80pOMO ;ue·-ivlOpI'aHa.

HanpID.~ep, ,

'Y
1

= A'P;.C. + D·E + F·G :::: A ·B·e + D·E + F·G- ::::

:: (A·P;'C)·(D.E).(F·G)

I'oSJlMSaUl'lH nOOJIO)l.He.1'O Y paBH81:na Ha JIOrkl'l:eeilHX 3JIeMeHTax VI-HE

nORaS8118 :-IS pilO. 4,8.
ECJIH TaOJI!11.\8 IlOTJ1HROOTYI 3a)l.8HilO}! cnymW,I1U OO;,8piKITT OJIllllU;OM dOJIb-

lUGe 'l::1CJIO 8)],l'lHnu, TO .1l1tP BblrO;nHee ~JanMCflB3Tb He )\JIll e)l.llIIWlHOI'O. 8

)J.JIH ~.1IeBOI'O SHaqeHIDl Q?Yl1JW,HH, T. e. BMeC1'O npriMoii Wy,rnUHH 'f. Ol1.11-

T08JlpOBaTI> ee llIlBepr.J1IO ''(::: I:
HiJUpIDilep,

----------
Y1.",t=-X·B +A'C'D+E''F:::: A'B +A·C·D+E·F

:(fi) '(AM) .("E:F)
Y,-::: ~ =(A·B)-(A.e,1))· (E"-:F')

?e3YAbTJ1pYIOn~H cxeMa nO~83aHa RapHG. 4,6. B STOM o~qae lVill

I1QJ'.)1'l8HYJ.ff. Y'1. . des !'iHBepcIDI Tpet):y eTCH .1J,onOJIHI1T8JThHilli I1HBepTop.

Ha 3JI8MOHTBX l1-!'L!JJrl-HE HOMCiI1Ha;~HOHHa!I CX8MS MOlKeT dun peaJlII-

3GEalt'3 H80JWJJ);,lUU.rn: cnOCOd8Ml1.
1) llleTO)l., OCHOEl:lHHhlH HB lICnOJIb30E3HiH1 .n.onOJiHJ1TeJl:bHOrO llHBepTo-

':;>YHl\iJ,llH "1\ !I.:.JlileT dHTI> 3snrOa,-!3 CJie;nyIOIQI1M odpa30M:
=----==---.:::::...-- --,----

Y, =.: A·e:·c+D( + F:'G :::A·e;,C + D·E + F'G
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Pwc. 4. PeAI\IA~Au.IHl cp~HI<u,lnf HA IIOr~4'lCK"'~
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Pille. 5. PeAII\4~Au.J,1.R CP!lHKU.IH~ liA
3AeMeliTAll t-f -l-1AVI-HE

Ee pea~R3aQllR npRBe~eHa Ha pHC. 5,03.
2) mecTo npifMoil: IIlYHHQHH '1 CllHTeslrpyeTcll ee llHBepcV>f!

y :: l . HanpIDdep,,I1.AA '(1. HMeeM

Y2 :: I:: A· B + A· C-.D + E· F .
PeaJIl<1SSLlllR WYIlliQHld Y1. HS SJIeMeHTo3X M-l1JlJ1-HE nOIlo3saHS liB

pRC. 5,6. JIonOJIHUT8JTOHOl'O RHBepTopa B aTOM c.n:ytlae He Tpe6yeTCll.

a) EcJIH ROH'blOHIIQHll lIE']? IIpeBl1ll1alOT npOI'iSBe.n.emre ,n:onycTllMoro

'illCJIS nepeMeliIDlX, TO ue06X0.411MH }l,OnOJJHllTeJlbHl1B .npeodpasoBsa;,I(j{ JIOHr-

QeCRlIX Y PSBH8HllH.

II.vcTh, HSnpID,lep, sa,n:suo Y paBHelll1e

Y!> =. A·B·( + A·B·C + 1\·e;·C
PeaJUlsalJ,l'UI STorn BllPSlf.8HllR HenocpencTBeHHO Ha llJIeMeHTSX ]U55J1PI

MI1 KI55JIY.:3 He npe.n.CTaB.1lfIeTCll BOSMO)KIilJM. Pes.1f.ilsyeMYro WOpM.jI YpaBlle-

HIiItt MOJitHO nOJIY'lHTb nYTeM CJIe,!I.YIOlJll1XnpeodpRsoBS'UItl:

Y~:::A'&'C +A·B·C +A'B'C: =(A·B·C)·(A·B·C)·(A·e;·C)=
::::(.4' + B + C) .(:4 + B + C) . ( 7i.B . C) ::::

::(A+B·Q +B'C}(A+B+C) =A·B+.4"·C +A·B·(+B-:C.
TIoc~e,!I,Hee ypaBHeRll0 Mo~eT dUTb peaJIlISOBaHO Ha O,ZJ.HOMSJIeMeHTe

I55HF3 ( pHO. 5,B).
4) MOrrOJIbSOBaHl1C paolllHpMTe~cH TaIl~8 Mo~eT o6~er~HTb pellleHno

sa,ZJ.~ql1 CHHTC38 B TpedyeMoM d&3Hce. TIYOTb, H8DpIDAep, TpedyeTc~ pea-

JIH30BaTb iIJYHRr~llTa '(4, npe,Il,CTaBlIeHlWro RapToHKapHo

~
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PeBJlI1Sal\VUI nOCJIe.ll.HerO ;j pBBHeHVUI HB SJlCMeH'l'aX If-f!Jil1-HE C

I1CI,OJIb30BaH118M p3clImpl1're.1l811 llplme)J,eH3 H3 P1'lc. 5,1'.
l1pane;n,eHHbl8 Bblille nplIMel)b! nOIW31lB3 lOT, qTO npeo6paSOBarme

CP.YHlil\ll~t II pe3JIl1SBl\IDI UX a3 8JIeMCH~'ax ceplU'1 la55 MOJIWT ocym8CTBJLfITbClI

p03J[l'l'UIl1M odpaSOM, H sa,naC(3 8Ta HBMe'rCH lleOnpe,lJ,E 9HHol1 npH OTC.YTCT-

BUll c((lOPM\lJll1pOn3HHlIX OrpaHI1'18IillH, ROTOpllM ,IJ,OJDli1l3Y,!J,OBJIeTIlOlJiITJ, npo-

OHTllpyeMBH cxel.l3. B R3'l8CTBe T3Rl1X Rpl1'1'8pl'lOB OClWIHO J1CIlOJllJeYJOTClI:

I) 6bloTpoAe~CTBl1e cxeUll; 2) ROJIINeCTBO 060pY,!J,OBalMH B YCTp0l1CTB8i

:3) HarpY:H(B YCTPOllCTBOM CX3M, rOHepapylOlllllx nXO,ll.HUe CllI'H3JIbl cn.i)OeR-

'.l'UPOB3HIlcro 6JIOR3.

J31l(:'fPO)l.oltC~'B1l8 cxeMbl Onpe,1J,8JLfIeT0H I'JI:y C5lHlOl1 cxeMll - 'lRCJlOM

nOCJIeAOBaT~IbHO BUJIlOQeHHblX flOrl1qeCRllX SJleMeHTOB. 3aAepKR8 B npoc-

-relnUE'M CJryqae paOO'l',H'l'liBaeTCH no cpoPMYJIe:

t.Mil. ::. tl· 'L I

r.n.8 h. ,- I'JI:yCillIlS CXeMbli

'L - op8,nHee SHGl,eHll8 sa,nepllCK}'l CHrHaJla HB O,IUIOM J10rnqeCIWIJi

SJIeMGHTe ( CnrflBOqHB.H B8JlHtlllH8 'L ~ 20 HC ).

l{oJIul:fec TBO 060 py ,l\OBllIiVUI onpe,ne.,1JiIe'l'CJI qHCJIOM R opny COB liCllOJIlJ-

S.\leMblX RHTerpBJllJHblX cxeM. BOJlee OnTJ!M3JIlJlloit, E'CTeOTBeHHO, JIBJIfIeT-

OH CX8MB, conelMamSH MliHlnABJIlJHOe ROJIHqeCTBO ROpn.\lCOB.

no HsrpYlxeHHOGTkl YC'I'poltCTBOM BXO,l\HhlX CHrHaJIOB cxej,f.a 'reM

SHOHO/llHlIHee, qeM HB MeHlJUlee qllCJIO BXO,U:OBno,naroTcH BXO,!J,lille CHrHaJlU,

IIpn CHHT8se exeMS CTpOn~'O!I, HaR npeBIlJIO, B HeCROJlbHUX BapllBH-

Tax, fiS ~QTOPh[X BhlOHpaeTCH OnTIDA3JIlJHhll1,llCXO,I\ff liS npaRTnQeORol1 no-

Tpe'6HOC~'il •

!:If

PL1C.&. CPYHKLI,HOHA"bHA51 cXel\fA
tpOPMHpo6ATeMi
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llpOBepRa HS npab.mlJHOCTlJ CllHTeS3 ROMOMHSUHOHHOll CXGMU 83RJIID-

llfj eTClI B noolfepe,nIlolt IJO)l.aqe BXO,l\HhIX ROMClHH3t:\Hl1, npe,IJ,yCMOTpeHHhIX

TaCiJUll\elt HCTllHHOCTI1, HB6J1lQI\8Hll8M Bl:IXO,nlruX. CllrHaJIOB H HX cpaBHelrneM

C Bb1XO,n.HbLMliCarIl8J1BMH STOH Ts6JT"'ll\u. J.\JJ:Jr BBTOMSTHqeClwl1 1l0,nS'!1l BXO.n-

Hl:IX CllrHaJIOB CJ1Y~fiT WOpMllpOBaTeJlb (pHC.?), B R3~eCTBe HOToparo

IWnOJlb30Ban ammxpoHfJUll ,lJ,BOWIHllM CqeT"jJlli. il!cPMll1)OBBTeJllJ B1:IpBClaThl-

BBeT RBl< nl-itIMUe, TBR H HHBepclllie SU3'l8HHH BXO.lJ,HblXnepeMeHHb!X, qTO

n03BOJIIWT CTPOlH}, cxeM:! 6es BXOAHhIX llHBepl'opOB.

PI'll:. 9. BpeMeliHIl9 .411AiPAII1MA

f1peoOpA ~o&A rell)l

pA 50 Tbl

k'0.tl 08



TIO~R~roqRB cxeMY WOpMMpOBaTe~ R ROM6RHBunOHHOfi OXeMe B CO-

OTBeTOTBHM C UpHBe,neHHOH Ha pRC. 8 WYHRUROHa~hHott cxeMoH, MOMHO 38-

,n8B8'fh Ha BXO,ne Bce Heo6xo,nHMUe ROM6RHaUllli CI1THHJIOB. CUHT83RPO-

BaHHM cxeMa npOBepreTorr B ,IlByX pellGl1!8x: CTaTl1'J:8CROM H ,IJ.RHaMHtIeC-

ROM. B nepBOM - WOPMHPOBaTMb sanycRae'fOR OT reHepaTopa O,IJ.JUiOtI-

HliX RMllY~hCOB, BO BTOpOM - OT reHepaTOps CRHXpOCRrHa~OB.

IIOCJIe,IJ.OBaTeJIbEOOThCMeHbl COCTOlIHldt ljiopMl1p03aTeJliI H peam-iHl1

~OM(jRHallMOHHott cxeMH oT06palKaKlTCR npR nOMOIU!1Bp8MeHHofi ,l\Ra:rpaMMll.

Ha pRC. 9 nORa3BHa BpeMeHHsa ,l\RarpaMMa paClO'l'hl npe06pa30BaTe~ RO-
,IlOB.

llpR BUnOJIHeHHR pa60TU uOTpe6yeTcR nR:fRpa3~HUfi ljiop1llipOBaT8JIh

ROnOB, ROTopun JIerRO MOlKHOUOJIYtIHTh. ,Il06aBRB eme 2 TpRrrepa B wop-

~pOBaTeJIh (puo.?).

Ta6JIl1Ua 2

Ta6AV~a ynpaBJleHUlI upe06pasOBaTeJIeM ROAOB

Kpl1Tepl1tl OI1'~I1Ma,"bIlOCTl1

ObJCTpO,I\enCTBlle
,--i 3iJTpaThl 060pY,lJ,OBBHI1IJ

I I 60 I 37 22
3; 62Tmf

5 54

': 2 38 96 2 61 76 21 4 53 74 19
:.<: 3 59 78 23 36 57 52 63 I 72 55 6:s:a 4 90 39 58

I
77 88 35 56 7 18 73p,

(J)
5 79 24 89 40 51 I 64 I 87 I 34 7I 8I::

0
0 (, 97 91 10 98 94

I
-11 I ';.15 17 U6 33fr ,

s: 7 25 80 93 tio 99 16 65 42 ,,9 70
:s 8 92

49 125 15 66 29 68 Gfj 32 43,p,
(J) 9· 81 Ii. 47 28 83 12 45 30 69 10::l
0

10 4U 27 i 82 13 46 67 , 34 II 44 31;:r.:

II 12, I 13 14 15 --rrt 17 I8 19 20--l...... ,

HOME"})MI1Kp00nepar..\l1u 2

CIlHTe31<1pOBan cxeMY 3-PB3pI,lJ.HOrO npe06pa303aTe~ ROAOB, BblUOJI-

UffiOlI\8ro B aB.BIWIlMOCTIl 01' KOM6I1HBI.\1111yn"paBJIffiOIl(l1X CllrHBJlOB ;ri,el1,cTIlUft,

:IIRB38HHile B Ta6JI. 2.

ClIHCOK MI1KpoOnepalll1M

I. ITpRMoil CqeT no MO,IJ,yJ!l()7 C ,lJ.06aBJI8HftJeM2.

2. 06paTHhltt C'leT no MO,n,yJIIO5 C BhlqI1T!JHl1eM 2.

3. 06pe,TH!>lil CqeT lIO MO,IJ,yJIID'7 c Bblt!l1~,'BHl1eM1.
4. 06paTHbltl CqeT no MO,IJ,yJIIDG C lJbI1ll1T£'Hl1eMI.
5. 06pa~'Hbln Cq8T no MOA','JIKJ5 C Dblt!l1TIlHI18M I.
6. '06paTHhltt CqeT no MO,nyJIKJ4 C Bblql1T8HI1eM L
e;. I1pRMon CqeT no MO,rryJIIO7 C A068,B lleHl18M r.
S. llP1lM0i1 Cq~T no MO,IJ,yJIID6 C ,lJ,o()D.BiIeHi1eMI.

,9. np"i!i"lotr'leT no MO,rryiIlO6 C Dbllll1TBHl18M I.
10. 11pHMoif CqeT 1I0 MJAymo 4 C ,lJ,otJa3iIelll1eM I.

,'no nponycK KO,ll;Ej6e3113Me~IeHIi·H··i·YCTaj.I()BKa:eAiiHH~I- B 1-1.1 pasp;m.e.

12. ITponycK IWAa 6e3 113MelleHIlp. ,I yCTB.HODKil. eAI1HI1J.jb1BO 2-M p~l3plJ)I.e.

;, T3. llponycK H0,l:\a 6e3 I1SMeHelll11J 11 yCTBHoBKa eAl1HI1~ B 3-M paspiT,IJ.e.'

14. Y1HBepCI1Jl lW,lJ,a.

15. ~OrrOJIHeHI18 KoAS. ~\O e,lJ,I1HI1~.

1'6. [JponycK KOAa oe3 113M8HeHi11J11 I1rlBOPCIUI 1''''0 paspH,IJ,a.

Ha Bcex Bb1XO,llaX a
~lliRpoonepallllJi I
MHHpoonepallllJi 2
Buxo,lJ.U He OnpeAeJleHbI

MllRpoouepaUllll I 1<12, a TaR~e RpRTepRH OUTllMaJIbHOOTI'I BblClHpawT-

Off B COOTBeTCTBllll c HOMepOM BapRaHTa R3 T~6JI. 3 II nepetIHff MI1R-

poonepalljjlH. HanpllMep. )l.JLfl BapM8HTa 180nRcaHHe 3aROHa <PYHlH.J;liOHH-

pOnaHMJi npe06pa30Ba'l'eJIJl ROAOB 6YAeT CJIe,IUllOII:\I1M.

llpli Y, Y-z. = 00 HB Bblxo.ne cxeMH 000, np", ~, 'i7.. = 01 Bbl-

nOJIHffe'l'CR OdPBTHbllt CtIe'l' no MO,ll.YJIIO6 0 BUtIllT8HI18M I, npl1 !il !:It. =10
DMnOn~~eTCH nponycR KOAa 6e3 li3MeHeHMJi R MHBepOMJi I n 2 pa3pH,UOB,

HI ':1'1. = II - SBnpemeHHaR ROI\\6HHaUMJi. CX8MY on'I'HMUBMpOBaTh no

38'fpanJM 060pYAonaHl1:H.



17. IlponycK KO,I\a tie3 113MCHCHIHIII HHBepCHR 2-1'0 pa3pR,IJ.a.

18. I1ponycK Ko,na 683 H3M8HCHHR H HHSepCl11i 3-1'0 pa3pli,I\B..

r3 19. llponycK K0,I\a 683 1l3MeH8HIIR H HHsepC1l1I 1-1'0 H 2-1'0 PB.3PIi,I\OB.

20. l1HS8pCI1R 2-1'0 II 3-1'0 pa3pli,I\OB.

1. 38J(IlHI18.

2. Te6J1wu:! pa60~'b1 CHHT83HpyeMoro Y3J18..

:3. Bee 3T3.llbI CIlH'r03a CX8Mb1B pa.3J1i11IHblX6a3l1cax.

4. CHH'rc3HpoBDHHbl8 CXelo,f,l.

5. llPHHL\lllIHo.JlbHYIO :3J1CKTPI1118CltytOcAe;~y orrTHM8Jrblloro BB.pflaHTa CI1H-

'J'8:mpOBallHOrO rrpeo<'5pa30BaT8J1f1 KO,[(OB.

::3J18MCHTUCX8Mb1.n.O}l'l\Hbl6rJ'rb npoHYMepoBahLl B COOTReTCTBHH C HCnOJlb-

3yCI.1iolMll311CMeHT8MI1CT8HAa.

6. ,npHHJ~l1rrv.aJlbHYIOCX€MY tf!opMHpOBaT8J1H BXO.n.HblXCIlI'H8.JIOB.

? OCl\HJlJlOl'paMMbI BXOA}C>lX11 BblXOAllblX CIlI'HB.JlOB rrpH HCCJl€,1I,0B8HIlV.

WIC B AlIHB..\lI111eCKOMpewm8.
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