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'3a nocne.QHBe roAbl H&pHAY c couepweucTBOBaHBeM. MHOroKauan~HbiX auanBsaTopoB, paa-

BiiTHe ·KOTopi.IX .QOJIJKHO Ob!Th paCCMOTp9HO OT.QE!JH.HO, H8M9TBJIBCh TQH.Q9HilBB B DpBM9H9- -' 

·-~ _llB$poBbiX Bbl'IBCJIBTQJihHb!X MSWBH (UBM) HE!DOCp&.QCTBeBHO B p98JibHOM, BpeMeHB npb-

. .BebBB.R SKCD8pBM9HT8 .QJISI B800pe R o6pa60TKB SKCD9pBM9HT8JlbBbiX .Q8BHbiX, 8 T8JiilK8 B C03r 

.Q&auH cneoB8nH3HpoB8HBbiX KOMDJieKCOB aneKTpOHBOrp o6opy.QOB8BHSI .QJIH,O.QBOBp8M8HH0rQ 
\ 

irPoB8.Q8HHSI MB~rOK8H8JibHblX li3MepeHBII B H8CKOJihKHX B838BHCRI\(blX 3KCD8pHMEIBT8Xo 

TaKoil no.QXOA K 3a.Q4'1llM.c&KcnepuMeuTanbHbiX B3Mepeuull o6ycnoaneH !IpeJK.Qe uc~ro 

;:;·_;.;'"_:, . .. SKOBOMH'IE!CKBMH coo6pa>Ke.HBHMH. CTOHMOCTh SKCDepuM8UT8JlhBbiX YCT8BOBOK (ycKOpHTE!Jih; 

~~0.;;,·.~--~TOpt ,B BX SKCIJJiy-AT&DHSI .QOCT8TO'lll0 BbiCOKBo BCJI8.QCTBH8 'lero 0Dp8B.Q8BO npBM8H8HB8 

. KOMDJI9KCBOr'O OOOpyAOB8HHSI .Qrur · parBCTpa.QHB. H Oopa60TKB SKCDepBM8HT8JlhHbiX .Q8HRb!Xo 

KoMnneKcuoe o6opy.QoBauHe, KpoMe Toro, noaaonueT BE!CTB sKcnepuMeRTbl 6onee mapoKHM 

.pOHTOM, 'ITO B DE!JIOM pS1.118 CJIY'I89B -(ihlBaeT H906XO.QHMO .QJISI paa}leWeUHSI BCCJie.QyeMOil 

npot'ineMbl. HanpHMep, npouoiluT& nocneAosaTeJI&Bble BauepeKBH OT.Qen&Hblx cuaauub!X' MeJK-

. AY. cot'ioA napa!.CeTpoB ( O.QBOM~PBblil 8H8JIB3) Buor.Qa. npocTo U81!03MOJKHO 83-38 ueRa69JKHbiX 

BQCTBORJihHOCTell peOOThf 3KC!I8pBMeHT!lllbBoro o,6opy.llOIIBHHSI B cjlJIIOKTYBIUttl, IICTO'<i-II:OB ' 

'IBCTHD• 0TCIO.Q8 Bbi~K8eT aeOOX_O.QBMpCTb MIIO~OMepHOFO 811B_JIB381 OXB8Tb!Baroniero- cpeay 

. - ' 
aeCKOJibKO D8paM8~po8 ~ccne.Q!E!MOFO_ABneHRB. 

Bonbmoll o&b.eM ~cneputieHTilnhBbiX . .QaHBbiX OT Muorottaaan&BhfX u oco6euuo MUCro;:. 
·· . · - Ill 

·Mepubl:t aruiJIBsaropoll · u 3a'lllc'Pyl0 cnoiKilau ux MBTeMaTB'IeCKa'H o6pa6oTKa · nOTpe6osanu_ 

Dpi!Me.HeHBSI ypBepcan&HhlX Bhl'IBCJIHTeJihBbiX MaWHB_ .QJISI otipaO'OTKH pe3yJibT8TOB !13Mepeulfil. 
' ' ' . 

'fa11:8H o6p860!K-4 .QABBblX SKCDepBMeBTS, BJIR ero onp&lleneuuoro . ST8JUI, D~.QycMaTpiUWi!OWB~ 
, ' - .,. . . - ~ 

- TpaHCnopTB:PoliKY;~QCJrTens aucjlopuan~~ (nepcjloneBTa, NarHBTilasr neuTa B T • .Q.) a BBo.Q_ STOll 

::u.pldililBB ;8 '~! HeH30eJKIIO ·CBB38Ha c' 38.QeplKKOII ( ~8Cblo liBR) DOJIY":E!HBB ot5p80l)T8B

Itbii: ~H!IWX.,~Rit~·~npe.QeneHB&I8 3~a<p)<AH8IIJIB B ~D~88HHR STBX peayi!&TBTOB Be

. D~ -~· JtOp~R ltO.Qa · .QaHHOrO SltCD&pBM&UTa. 8 CBSI3B ': STRM itoBBilSIOTC! 

I::T~I!Dis 'M>J~6llilaBT&,;- .-cnonb3YeMyiO BW'IBCJIBTenbllyro ldaWHifY It sxcnepBNeBTY llliu na

•e U.II!O'UITlO ee HeBQCpeliCT~ B S~CD&pilMeHT Mil o6pe6oTJOI II p&rBCTPat(HB D4!UihiX 8 

; ~ ~OM BpeMe~ npoaeaea.a .H314~JfeiH(~ (Oil .,. lille -). . ' 
--.- ·.•,r /. - \ . -._ . - • ~· -. ·. . • 

r - 1 'faKJM_ 0cspaSOM1 8KOHQ~Ue C006PaX<&JIIf1l,, BOo&to.QHiroCTh KOMW19KCHbiX MHOrona-
: , . , - . I 

pa~BhiX. n'MepeBBA, 'R8KOP:8Q. ue.&6eJKBoe llCnoJn>aoeaU.e yuuaepcan&Bb!X Bbi<IBcJIBTeJih-
. - _H. . . ' ., . . . ' 

. Bb!X M811!BB B8 oqpe.QeneallbfX ST~8X. 8KCllepJIMeHT8 c.SIBHIDICb Tj!tldB cjlaKTOpeMB, KOTOpbi& OD-

peli9.11IIBJI ptiGJdTHEt AlBOroK8R8JI&Jiwx· ,perRCTpllp7jarnBlt ycTpoltcTB B H81IPBB119HBB 6onee H&-
. ' . 

llOCpeile'I'BeHJiOJ"' HcnOBh30B8JHl.lt ahz'IJICliii'I'e1thHhllt. M.DiBH. B ~a.Q8'18X B3M&peHBll .. cQ3.Q&HHB 
.. --~-~:·:~' -- ' ' 
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uenbiX KOMnneKCOB )lUll p9I'1!CTp8UHH ll ~~.afloTKH HH!j!OpM8JlHB - H3MepHT9UbHb!X ueHTpOBo · 

npHM9H9HH9 UBM )lUll ·perHcTp8IIHH H o!Spa!SoTKH a&cnepaMeHT8U~Hb!X )l8HHblX H C03Jl8-

HH9 H3M9pHT9UbHblX ueHTpOBt BKniO'l810lllHX B ceflH M8llll1Hbl BUB npeJ1yCM8TpHB810lllliX aenoc- ':; ... 

peACTBeHHYIO aneKTpH'leCKYIO CBH3b C HiMBt npoBCXOAIIT HaCTOUbKO 6b!CTpo, qTO nocneAHBe 

2-3 roJl8 )18UB yme aeCKOUbKO H8Up8Bn9HBft HCUOUb30B8HHll M8l!IBH B C03Jl8HHll ueHTpOBo 

B CCCP TeaJleHUHH co:aJlaHBll H3M9pBTel1bHbiX. KOMnneKCOB u caaab 3THX KoMnneKcoa c Bbl

qHCnHT911bHbiMH M8WHH8MB H8M9Ti!11BCb Ha 6-11 .Ray'lHO-T9XHH'leCKOII KOH$epeHUHH UQ !l)lepHoll 

aneKTpOHHKe ( MocKBa, 1961 r.) 12•81 • BnepB:&Ie aonpoc:&t aenocpeJlcTaeiiHoro acnonbsoea-

81111 UBM B pem11Me aaanasaTopa wapoKO o6c~m11anacb aa Koa<jlepeauBH no npHMeaeuHJO MHO~ 
( 

,., . /4-8/ 
ronapaMeTpOBbiX aaanasaTopoB B aJlepaoll ljlasaKe Hbro-nopK, 1962 r,) · , 8THM me 

eonpocaM, a TeKlKEI sonpocaM C03J18HHII n3MBPHT911bHbti neuTpOB 6bln noce11wea p!!A sacena

HIIll CHMn0311YMOB no aneKTpOHBKe B napa~e. ByAanewTe B Ha 6-11 KOH$epeH1lBH no !l)l9pHOII 

( 1 
·
8 

)/9-14/ , 
aneKTpOHIIKB B MocKBe 96 r. . • MoJKHO saMeTHTb, 'lTO B aacTo!llllee apeM!I, KaK H 

10-15 neT Ha3aJl, TeXHHKa Bbl'lBCI1BT911bHblX M8WHH BTOpB'lHO HaTaUKHBaeT 3KCnepHMBHTaUb-. 

HYIO <jlH3HKY H8 Mb!C11b 0 cy!lleCTBBHHOM nepeCMOTpe MBTOJlH'leCKIIX BOnpoCOB no He6opy 9KC- . 

nepHMeHT8llbHOll HH$OpMaUHHo_ 

BosMomuocTb uc·nonbsosaHH!I UBM nn11 3aAa'l MHoroKauanbHOro auan11sa B03HI!Kna 

T8Kme 6 CB!13H C TeM, 'lTO CTOIIMOCTb C110lKHOrO aH8UH38TOpa C <l>eppHTOBOII *naM!ITbiO* H8 

HBCKOUbKO Tb!C!I'l KaHaUOB CTSI18 npa6nHm8TbCll It CTOHMOCTH Bbl'lHCUI!TeUbHblX MAWIIH C a'Ha" ·. ,. 

norH'iHblM 06'b9MOM "naMSITH'. 

C )lpyroll CTOpOHblt 6onee MOlllHa!l no cpaBHeHIIIO C all811H38TOpOCTpOeHHeM npOMb!W

neH!lOCTb uu<jlpoBblX Bbl'lHCUIIT9UbHblX MaUJIIH H8p!!J1Y C Bb!COKOOpraHH3?B8HHblMH yHHBBpCallb

Hb!Mll MaWHHaMH uMeeT B caoeM accopTHMBHTe M811:&1e Bbi'lHCIIHTenbHbiB M8WHH:&I.. Momao 

OJKIIUBTb, qTo cToHMOCTb aTHX M811blX UBM ue GylleT T8K 6:&Ic~po pacTH, K8K CTOHMOCTb 

/8/ MHOrOK8H8Ub~blX 8H811H38TOpoB , 8TH )lB8 aanpaaneHH!I - ycnOlKHBHI!e aH8111138TOpOB H 

llOCTynHOCTb MaUblX l)bl'lHCIIIITBilbHblX M8WIIH - Bbl3BaUH BCTBCTBeHHYIO nocTaHOBKY BOUpOC8 . 

o aosMOJKHOII sl~MeHe a ljlusll'l9CKOM sKcnepiiMBHTB Kpynuoro aaanusaTopa Manoll yu11aepcam•-· .. 

aoll Bbi'lHCniiTenbaon MaWHHol!. Pasnuqse sTux ollHOTHnHbiX no cymecTBY ycTpol!cTa oTao

cuTcll npeJKilB acero K nporpaMMHposaauro norll'l9CKHX onepauull - <jliiKCHpoB8HH8!1 (*salllll-1'. 

Tall") nporpaMM8 y ai!811H38TOpOB H "sanOMIIH89M811" nporp8MM8 y M8W,!1Hb!. 

I 1, UBM K8K aaTOHOMH:&Ill aaan11saTog 

,' 

CoepeMeHH811 Mana!! Bbi'lHCUHT~nbH8H M8WHH8, KoTopa!! cnoco6ua upBBII.MBTb 

HH<j>opM8UII!O II o6U81l89T )lOCTaTO'lHb!M 06'b9MOM U8MIITH, MomeT npaKTH'18CK•II 6e3 tlOUOUHI;t-, I . . 
TeUbHblX peKOHCTpyKUIIII HCnOI1b30BaTpCII B K8'l9CTB9 r,tHOrOKaHallbHOrO IUI.anH38TOplilo Oilaa\ . 

KO OTHOCIIT:Jil'HO Bb!CoK8!1 CTOHMOCTb txenaeT uenecoo6pa3HbiM "''aK09 npiiMe!lSBHEl, UKilllb 

., ' 

'· .. ·• 

3a)18'l 8Hallll38 C HSC!:KOilbKIIMK Tlli~ll'l8MH K8:119110B AHaii113HpyeNOrO CII&~T~" 
~ · . ' " I ' I . 

B &a'leCTBe 'annrocTpaunu npJ!Meii&HHII JC.OMMep!'leCKoli Bbi!'IHCI111Ten&aolt MaiiiiSHi.I np1 

:QeM 6110K-CX9MY MHOroMepHOII perHCTp~pyro~A CHCT9Mbl ( PIIC, 1) t COCTaBne'li~YJO 110 ,Jw 

17,11,17-Hl/ .. 5 .' • . . 
paanaM -pa6oT • ·nox-cxeMa TaKolt cucTeM&t uanoMaHaeT no cTpyx'rype c~tel 

o6bl'lHOrO MHoroMepHoro 8H811H38TO~ C cPHKCI!J30I;I9HHOII U~O~paMMol!;,. B Ke'll!bTB~ OCHO! 

'naMHTH' B 3TOM cnyqae BCriO~b3y&TCII onepeTRBHall ljleppHTOBBII 'llliiMIIT~' C8MOit Mlilllll 

EMKOCTb 'naMIITH• M811111H1 HCUOII!o3Y9Mb!X 111111 TaKHX aatxaq, COC*e~SIBT 4;,;~0 TbiCII'f. c: 
nnuaa cnoaa Kone6neTca OT 12 110 24 6u;~ HeKOTopNe as 3TBX MeWHB 40CTaTO!'IBO ISM< 

11ellcTayro!llHe, u. uxn o6palll9. RHH K "neMA:u' y HIIX 3aHHMaeT aecKOIIbKO _.MKC~~; B·i' ••. c 

CTH OT KOM11119KT8 ycTpOIICTB CTOHMOCTI;> T8KHX MaWHR JielKHT B Up9Jllai18X 50-150 1 ".' '1, 
. ' . . ·. /SO' 16/ ' ; ·, : :: • I 

napOB ( xapaKTep_HCTHKR HeKOTOpbiX. UBM. npliBeJleHM B. T86nl!lll9 1 '· ), .. ' !~~:::a·/( 
' \ II " ·~ 

nporpaMMa paiSoTbl UBM 110 HaKonneuuro ua<jlopMaUBII a caoell •naMiiTIIM •• ~---: 

Tax aaanorH'!Ha pa6o'l'e auanl!;;~aTopa. Hu<l>opMaUH!I o6 Bccne.QyeMoM co6blt)QI· • jiB~ _'(w 
' ' I i'' 

soro KOJl8 IIOCTyllae'l' OT 6110KOB np"e~flp830B!lliH-":, 8HaiiOrOIIOit BMH'lBHbl ll ')!jlK~IIIlll8~ 

•naM!ITB*MaUJHHbl.· Hcnon~oaoeaBBe onepaTuauoll 'naMBTa' MaWIIBbf nosaonae':l'~. Ilia¥ Ii 8~ 
IIB3aTopax, npoeo4BTb UOK,aHanbHfiO COpTIIpOBky UOCTyiiaJOlllHX KOJlpB, 

Tpe6oaaa•a, ,npe4'biiBUHeMble K !SnoKaM aHiilnoro-uu4Jpoaoro npeo6paa~li4r.i!Js, IIlia~( 
Hbl Tpe(ioBiiiHB!IM K aBai1K3aTOpHbiM 6110Ko$M, 3TH !SnbKII ioQbl'IHO napanllelU>HillM I«>JlOM) 

... ,' \ \,. ' 

pena!OT ua<l>opMa!J;BIO Ha BXOtlHOl! peracTp MaiiiHIIlol• CornacOBal!118 $TKK tl.!IYX TRUQBW'Gi 1< 

KO pa311ll'lHblX rio CBo~My IIP!IMOMy Ha3Ha'l9l!HJO YCT~OitCTB (!llt04HblX ~~MKOB 8HallR3aTOJ 

11 ll BM) Tpel5ye'l' 

nell H T,Jl/ 
191

). 

~ . ' '. . 
H9CI10lkHOrO )1011011HHT9UbHOro o!Sopy.QOBal!l!lll { Tllrla·, !Uilo!'!Sit;. cPOpMBpOB 

Hau6onell xapaxTepaoll 3Maqelt'lo. pewaewolt c noMOlllloJO UBM, sBligeTcll JlayxwepHI 
• !'! ' 

aH811H3 aMUIIHTYJ18 - 8MriiiBTyJ1a, Jlaa 6110K8 npeo!Spa30B8HRll·· aMUI1HTYlllol 'B KO.Q COBM9C1 

C JlOUOUHIIT911bHblMII CX8MiiiMII OT60pa, H C~BII848HBil o.I58CII8'tHBiilroT 1 ~~~.p~BSHHS ll llp8J1E 
. . . I 118 Ill \ . ' .· I. 

pHTe/1bHbllt oTl5op COB!Ia)laJOlllHX C06loiTHit ( B pa!SoTaX 1 th,!nll ltpllJ-1;9118Hbl ,npaol5l'83< 

TenB Ha 286 K8H8110B, HCU011b3YJOIIIH9 UpHHUHD BllnKB~OHa), nocne QKOH'laHJiSI n:peql5p~ 

aaausr B MAIDliHY nqchlnaeTcH curuan, no xoTOpoMy UBM not~ro'Taanaa:aeT axot~awe. ~er111 
Jln.R'np••~· KOilOB, EcnH 06!1laSI JlJIHHa cnoaa !Son~owe !'IHCD8 .p83pHJ10B ·a.t~pecaoro peruc• 

MaWHHlol, TO• KOJlbl OT OtlHOrO II 4p}'l:Oro 15noKOB ttpeo6pA30B!Ij_rHII npBHKMtiiOTCll UGC118AQE 

T911bHO, Jl!IDioHeltmHe bnepallllll U()KaH81Ib·HQrO 'H8KOUU9HBSl, T.8, )10fS81!liQHH9 9t1HIIBilbl B ~ 

san c 3aJ18liHbiM allp&CCA&, npoacxoJlRT B cooTae'rcTBIJB T npo~pa~MOQ, satxaHHOll MaWHH 

AuanorlJ'lRb!M. o!SpasoM pal5oTaeT UB,l\1 ·ll a txpyrax · cny'l8117' MlloroMepaoro aaanuaa 

( aMnJIBT}'t:la .,. yron 'HnH apeMs - a,Mnn~T.Ytxa .a T,Q;). Kollhll cooTseTcTayro!llae 11ccneJ1yeJ 

co6&ITHIIM, OT 6noxoa 11peol5pa30BaHliSI nocTynaroT l'ra 'axot:l H IIBU!IroTca llDll UBM a11pec: 
i' . . ' ' /19/ 
\1\R&na, !1, KOTO~OM 9'1'0 CO!SloiTKe ,QOUJKII$ ~;>8rHCT~HPO.B8'l'pCll • 

\ 

F, 
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o6pafiOTKH HHt\>OpMaUHR - H3M9pHTen&HblX neHTpOB, 

H o6pa6oTKII sxenepaMeHTan&H&IX naHHblX 11 eosna.., 

BKniO'!aiOilliiX B ee6SI MallliiHbl BilK npenyeMaTpHBa!OillHX Henoe- '' • 

npoHeXOUI!T HaeTOilbKO 6bleTpO, 'ITO noeneUHIIe 

HanpaaneHHll uenonhSOBAHH!I MAlliHH 11 cosnaHH!I ueHTpoe. 

H3MepuTeilbHblX KOMnnexeoB II CBSI3b STIIX KoMnneKCOB C Bbi-

Ha 5-l! Hay'!Ho-TexHR'!ecxol! xoHt\>epeHURH no snepHol! 

BnepBble eonpocbi HenocpeneTeei!Horo ucnonhsoea

o6eyli<Jlanach Ha xoHt\>epeHURH no npiiMeHeHHIO MHO• 
' /4-8/ 

B snepHol! tjlasaxe ( Hbro-Aopx, 1962 r.) · • 3THM JKe 

C03USHIISI H3MepHTeilbHb~ ueHTpOB 6bin UOCB!IIlleH p!IU sacena

B nap11*e, BynaneruTe a Ha 6-l! xoHt\>epeHUHR no snepHol! 

/9-14/ ( 1963 r.) • MoJKHO saMeTHTh, 'ITO a HacTosmee epeM!I, xax 11 

Bbl'!llenHTBilbHbiX MSlliHH BTOpH'IHO HaTSilKHBABT sxcnepnMeHTSilb- . 

nepecMoTpe MeTonuqeexux eonpocoe no Ha6opy sxe-. 

UBM nnH sanaq MHoroxaHanbHOro aHanusa eosHHKna 

CTOHMOeTb CilOJKHOrO aHSilH38TOp8 C ¢eppHTOBOl! 'naMHTbiO" 

npn6nHJKSTbe!l K CTOHMOCTH Bbl'!HCilHTen&HblX MAlliHH C 

Ha 

aHa-t··, 

cpaeHeHHIO C aHailH3aTopOCTpOBHHeM npOMbllli

MalllHH HApnny C Bb!eOKOOpraHH30BaHHblMH yHHBBpCAilb

aceopTHMBHTe MAilbl& Bbl'IHCnHTen&HbiB MamHH&I, MoJKHO 

STHX MailblX UBM He 6yneT TaK 6hiCTpo pac·ru, xaK eToHMOCTb 

/8/ ~H3aTopoe • 3TH nea HanpaaneHH!I - yenoJKHeHHe aHanusaTopoe n 

MSlliBH - Bbi3BSilH eCT9CTBeHHYIO noCTSHOBKY BOllpOCS 

a t\>H3H'!9CKOM sxenepuMeHTe xpynHoro aHanHaaTopa Manofi yHneepca~h-. 
MAlliHHOl!, PasnH'IH.e STHX OUHOTHnHb!X no eymeCTBY yeTpOl!CTB OTHO

nporpSMMHpOBSHHIO noruqecKHX onepaUHl! - t\>HKCHpaBAHHSSI ("salllH-
1 

II "sanoMHHSBMSSI" nporpSMMA y MAlli,BIIbl. 

1. UBM xax aeTOHOMHbil! aHanusaTop 

Bbl'!HeiTHT~ilbHASI M8lliHH8 0 KOTOpSSI enoco6Ha UpllliiOIIATb URt\>pOBYIO 

UOCTATO'!HbiM 06'b&MOM llAMSITH, MOIK&T npaKTH'Iectt'l 6&3 nononHI;t-
/ ' 

MHOrOKSHAilbHOrO SH~ITH3STOpa, 0nHa-

'·i 

HCllOilb30BATfCSI B Ka'!eCTBe ' . ' 
npHM9H~HR9, rrRIIIIo Ani!: , CTOIIMOCTb nenaeT ueneeoo6pasHbiM Taxoe 

4 

J! 

,,· 

);··~ ,' .!) "' I,.,' :.J I II , II 1, 9/< '.'· I' -1. ~ )'I ':: I 11 ! ' I /~. !.';II','';·''. 
·,.1 

' sana'! aHanusa c l!ecxonbKHMH T&i<;H'ISMH xauano& 'aa~liiiSRpyeMoro e~~~~:"PA•• 

B xaqecTee 'llnnroeTpanHII np)IIMelleHHH ~tOMMep>~ecxoli Bb!'ll!enu'l'en&Hol! MaWRHI>I np11ae,. 

tleM 61iox-cxeMy MHOrOM&ptiol! perHCTp~pYIOIIU!l! ClleTeMbl , ( plle, l) 0 eoeT8Brr9~HYIO 110 MaTe-
/7 11 17-19/ . ' ' 

paanaM -pa6oT ' ' • Bnox-cxeMa Taxolt cucT&Mbl ~anoMHHa&T no cTpyKType cxeMy 

o6&!'1Horo MHoroMepHoro aHanusaTopa c tjluxcupoaaHHOl! nporpaMMoll, B xa'lebTae OCHOBHolt 

'naM!ITII' B STOM cnyqae 11CllOnb3Y9TCSI Oll9p8TII:BH81! cjleppliTOBal! 'na"'Y'Tl>* eaMOfl MB.WRHbl, 

EMKOCTb 'naMHTII" MalliHH, aenoni>Sy&Mb!X nnH TaX:HX sanaq, eOCTaBnii&T 4-10 TbiCll'l enos, 

DnaHa cnoea xone6neTeH OT 12 no 24' 611:: ·H~KOTOpNe 113 STIIX MSWHB noCTSTO'IBO 6biCTpo

nelleTBY!OillHe, uaxn o6pameHBH K "naMHTH' y uax saHIIMaeT HecxonbKO .MKcex. B s_.eaeaMo• 

CTH OT KOMUneKTa ycTpOf!CTB CTOIIMOCT!i> .T8ltHX MaWIIH n&JKIIT B npenenax 150-150 TbleHq non-
. · ISO 161 

napoe ( xapaKTepucTHKH uexoTopbtx UBM npaeeneHbl a Ta6nune 1 ' ) , 

nporpaMMa pa6oThl UBM no aaxohneuu!O uutjlopMII.IlRII a ceoelt •naMBTR' a· o6max 'lep• 

Tax auanorH'IHS pa6oTe auanu~aTopa. HucjlopMaUR!I o6 accnenyeMoM co6&ITIIII B !lillie ._•cno

aoro xona nocTynaeT OT 6noxoe ~p·e~fipasoa~HRH. aaanoromolt aenH'IHHbl 11 uaxannuaaeTq~ a 

•naMHTH'MaWRH&I. HenonlosoaaHRe onepaTRBHoll •naMRTR' MaWRHbf noseonReT, xax 11 a 
1
aua

nusaTopax, npOBOIIIITb noK,II.HanbHYIO COpTHpOBKy noeTyiiSIOillHX KOnOB, 

Tpe6oaaHIIH, ,npeii'I>!IMReMble K 6noxaM aaanoro-ll&$poeoro npeo6pasoeaaua, auanorH"'" 

Hbi Tpe6oeaBHHM K aaamrsaTOpHhiM 6noxaM, 3TH 6noKH '(o6hi'I.HO napannenbHbiM KOlloM) ne-.. ..• ' ' 

penaroT RHcjlopMa!lHIO Hll BXOnHOII perRCTp MaWII'\hl• CornaCO&aHH8 9'1'HX nayx THITQBbiX,, ,OilHB• 

KO pa3ITH'IHblX rio eiloeMy JlPliMOMy HS3Ha'I&~IO yeTpOitCTB (exonHbiX llhtOKOB aaarrR3aTOf'08 

u UBM) Tpe6yeT uecnoliUJoro ilonoi!WI!Tenbaoro o6opynoeauull ( TRITa .ltll~'lell, cjlopMRpoBATe

nell 11 T,n/ 
191

). 

Hau6qnee xapaxTepaoll sana>~ell, pewaeMolt e noMO'wbiO UBM, BBilli&TCll nayxMepHblll 

aHanH3 aMnnRTyna - 11Mnl111'1'yna, Jlea flnoxa npeot5p830BaHIIII 8MUII111'y~hl . B K0/:1 COBM9CTHO 

e nononHIIT&I!IoHbiMH CX8MaMH OT60pa II O~BnaA8HIIII ofleeiJ9'1118810'1', K~niipOBSHH9 II npenea-
, ( , I 18 11/ ' . . 

puTel1bHbl~ oT6op coananaiOI!IRX co6!o!TIIll a pa6oTax ~ 6&tnll IPII;JileHeHbl npeo6pa30B~-

Tena ua 258 xaaanoa, aenon&syiOI!IRe npaauan BanxaHCoua). Oocne oxoH'IAHI!R npeo6pa3o

aauusr a ~auy nQcblnaeTeH earuan, no KOTOpoMy UBM noAroTaenHeaeT axonah!e'peraeTpbl 

nna· npa•~~«•' aonoa. Eena oflmaa nnuaa elrosa 6on&we 'IIICI!a paapHnoa anpecuoro peracTpa 

MaWIIHbl;> -1/~,': KOnbt OT onHorO II npyi:'OrQ 6nOKOB npeo6pA30B8RIISI llpiiHHMSIOTCH nocnenQea

T9ITbBO, · ~~uellwaa bnepanuu noxaHanb.aoro 'HSJtOnneuall, T.e. no6aaneHue enii'HIIIlbl a Ka

Han C 3a,Q~l>IM anpeeCid, npOIICXOnRT B COOTB8TCTB.H C nporpaMMO!l, 3AllaBHOI! MAWHHa, 
', .. !' ' 

'-•I•'•'• 

Auan~J:~I>!M. oflpasoM pafloTaeT UBM 11 e npyrax eny'ISHlt MHoroMepHoro auanasa 

( aMITI!Ji'f1:A~\';. yron 'ana Bp&MH - a,MnnRTyna II T,zl.), Konbll eooTBeTCTBYIOilllle IICCI!enyeMbiM 

co6bl:ra~M./Qr· 6noxoa npao6pasoaauas nocTynaiOT Ira 'axon 11 HBnSIIOTCI! liiTH UBM anpec:oM 
: "'

1
: ' . . /19/ 

KSHAI!a, ... , ~~~:'O~M 3TO COflbiTHe nonJKRO perueTpHpoeaTbCSI 

I ; 
• 5 

.' . ~ 

. 



'" 

npRM61B perBCTpallBR IIOCTYIUliODl&l! Blii!JOPM6111B.II B e~· IIC)Xa&an&HaR eopTBpoBXa B one

paTHBHOA 'naMRTH 0 MaWIIHbl B03MOlKHa, eeltll 061il88 'JHCUO l(auanos H8 npeBbiW88T 'IRena 

aJ:tpecos •naMRTH'. 0J:tBSKO J:tn.a aaJ:ta'l aMnneTyJ:ta -aMnnBTYJlHOr~ auanaaa e 256x268 xaaana

MR 110Tpe6oaanae& 6bl 'naMRTb' e '64 TblCR'IaMB 8)lp8COB1 'ITO aa'MHOrO np&BbiWa&T &MitOCTb 
I , 

onepaTasuoll •naMR'!R' npaM'&aReMbiX s aaCToamee speMa· Manblx UBM. B eM3B c aTHM no-

Jtaaan&aaa eopTHposxa npoBOJlBTeB ae nna seero MRoroMep8or~ eneKTpa, a n8W& J:tnR ero 

'ISCTB. npor.paMM8blM nyTeM MOlKHO Bb!A&n8Tj> rpa8Hilbl BIITepeeytoDlBX Y'ISCTKOB enexTpa, 
' ' /11/ 

BHYTPR KOTOpbiX M8DlBB8 oyQeT npoBOABTb M&oroM&p8bll! 8Han&3, B pa6oTe npH aecne-

JlOB8H8B Tpa8eypa80BbiX B30TOIIOB MQTOJlaMB llBYXMepaoro aaai1B38 (aMIIUBTYl18-8MI1nHTYJl8) 

noxauan&uaa copTapoaxa npoaonenae& nam& Ana 16x256 xauanoa. OcTan&uaa eu~opMauaa, 

ue nonaswaa a STY rpynny xaeanoa, ae perBeTpapoaanac?• 

noMHMO BJI'I'&rpan&HOII perBeTp81lHB, nporpaMMa MSWHHbl MOlK&T npeJ:tyCM8TpHB8Tb 38-
/11 17 18/ 17/ 

IIHeb n9eTynatoD!BX KOnOB H8 MarHBTHYIO ne8TY 1 
t ,· nepq!on&HTY BnH nepq!oKapTbl 

u T,n. S'ra pelKHMbl BM'iltoT esoto enel1HcPiiKY 11 6ynyT 6onee nonpo6uo paeeMoTpeHbl uecxonb-

KO HH:>Ke. 

XapaxTep8o, 'iTO speMa, Tpe6yeMoe nna .aanece au~opMauea o6 onuoM co6b1THH a 
' !9/ ' 

'naMRTb' MSWHHbl R8CKOUbKO 6on&ttl8 ( 170 MKeeK B ) 1 '18M y Oelbl'IHhlX 8H8nH38TOpOB I: 

~HKeHpOBaHHOII nporpaMMOII1 y KOTOpbiX STO Bp&Mll MOlK&T 6b!Tb eoxpaweHO npH6nH3HT8nbHO 

no speMeHH o6pameaHll K 'naMBTH' ( 10 f 20 Mxceic), B cnyqae •aanoMHHSeMoll' nporpaMMbi, 

noMHMQ onepauea no6aanei!HR. enRHHIIbl no Bbi6paHHOMY anpeey ( xauany), xoTopall caMa no 

ce6e s MawltHe Tpe6yeT 6on&wero apeMeae, aeo6xoneMo apeMa aa Bbroop H nepenaqy npo-

rp&MM, 

npH peracTp8llHH eTSTeeTH'IQCKH IIOCTyiiSIOW&II HH~OpM8UHH 1 K81t H B 8H8nH38TOpHOI! 

Texaaxe, B UBM B03MOlKHO npeMeHeHee pa3nH'lH~x 6noxoa npensapHTen&aoro 3anoMHHauaa 

Kono:a, B npOCTelhueM enyqae BXOJlHOi! per'HCTp CSMOII MSWHHbl, HC110nb3y&Mblll nna 381101Vili

H8HHll na~poaoll aa~opManaa oT xonapoawaKoa, BbrnonaaeT ~aKTH'IecKH ~yaKuaa pa3paaaaaaJO-
. /19 Ill I 

mero yeTpolleTB8 
1 

, 

npuMepOM 11pHM8H8HHR C11811H8nbHOrO )lOIIOnHHTen&HOrO ycTpOIICTBS npoMemyTO'IHOII na-
li ' /17,20/ ' • 

MATH MOlK&T CI1YlKHTb CHCT8M8 1 OIIIIC8HH8H B , Ko!lbl OT OnOKOB npeoop830B8HIISI (oo-

wel! nnuuoll no 26 pa3panos) nocTynaJOT sa ones H3 o&rcTpbiX perecTpos npensapeTenbHoro 

3anoMHHaHHll A,B,C (pee, 2), KpoMe Toro, BMeeTea eme nsa onoKa npensapuTen~oao'll: na

MHTH e 38110MHH8HH8M !10 26 enoB, JiiHcj)OpMSUHR B 9TH onOKH 3811HebiB88TCH 1100'1&pe,aH01 CHS

qana ,s onuu, a 3aTeM, Korns ou 3anonHHTCH, - a npyroll. np11 SToM H3 nepaoro npoaexo

nuT nepe3811HCb KO!IDB B MaWHHy. BpeMll, Tpe6yeMoe H8 nepe3,!111HCb 113 onuoro onoxa, paa

HO 1600 MKCSK (60 MKeeK ·,H8 K8lK!I08 cnoso), OnilaKO eoBM8e'/'H8ll paooTa C 6blCTpQII I):po

MelKyTO'IHOII 118M!;I'tbl0 (A,B~C) 1103BOnHT1 110' MH9HBIO 8BTOpOB1 peracTpHpOBSTb OTnei:!JoNhl& 

coobiTHR c HRTepaanoM 16 MJtceK, 

6 

• ' ' 

\•' 

·;~·'', i'(.: ' i ,
1
1','\1

1 'I. I 
"'1, 

TaKHM o6pa31lu, IJPI!Neaeime -M.inoll iYD~pca~••oJt, llbl'lllem!Telir.l 

, BHr89T eymeCTB9RHO BOBbiX BOJipoCOB II IIOBCTpyapoaaalni BXOilBNX tSn01 ' . ' ' ' ' ' 

aaana3a u npoMelKyTO'IBOIIlaMRTH npu, peracTpanua CT8THCTB'180K_~x"·n~ 

A) Mu<'roMepHbllt a.uanas 8a t!&CB'tltB a coTBB .TW 

Tall' KaK onepeTBIIIIIlR 118~Tlo Otlbi'IBO BCUOIIio3')'8M&tlt liUIIttiB8 Be Upell!.llll 

CR'I enol! ·.( 11:888/IOB), TO llpJIMEtBSRB9 Manwx BW'IBCIIBTiUI&Bb!X MamBa lie 

sy 3ana'l noxa_.n&aolt COP'I'BJIOBXB co6wTJIII 110' llp&MSI aa6opa BH~luul 

eoTIUIX Tblca'l ~~:aa:anoa. Yaenaqeaae EiMJtoe'ta. '34ttot4aaatomero 'yCTpoltc 
I , '.. ' 

Ma ae onpasnaao .. npelK!Ie scero ~o e~~:olrOMa.fecaaM~ coo!lpallleaaaw, Tax 

P8BHOil8HBO 110CT8110BK9 Bonpoea 0 UpBM~H9BBB aW .. CIIBT9~HWX "M8mBH 
I , ' 1 

Knacea. 

B 8&KoToplofX cnyqao yaenB'Ieu~e 'IB~ B:eaaJIO~ aaua$8 ~' 
e'!eT YM9BbM8DR 8Mit0¢TB K8H811011, nporpaMM8blM .'u1'1j,. iwc>:autp ~· 
OTBO.CIR lliiB peJ'BCTpanRH BOBble y'iaCTb 'naMRTII• 110 M9;!11·,,:.~itOUmt"'ll 1 " ' ' ' 
cny'lae 11 •naM.Tx' Na~BIIbl ae ~BB:CRpytoTea aApec4 ~aaan~ a 'IB~no 
.ana 8a6opa aiii!JopMann 11 KSHanax. Anpee 'Ta~ -~.. xat • -n,~cno eo~101t 
Hoe B BeN, lilaHOCRTea B eiiOt!iOilllble R'l&liii:H 'naMata"• :nplt. ln'O.M. ISl!~l 

nH'IeeTaoM co6b1TBII oTaonl!ro~ l'ion&mee "':Bcno llii,3'P~oa. YllenFJ~aBe ·u, 

aeTeTBY!OttiHX lt~Ba/1011 npoB31101lBT9B u BM no: cneaaa)u.it~it !IPO;.J>.uo.rlt' . 

uu~opManlla. Taxolt euoeotS s~uacu noxaaa~ •HIIlO'JIMali•• nx6o~•·· 
-I . /t7~liS/' . ,:' 

rHCTp81lBH Olf81tTpoll e p831tO llblp8~RBbiMH DBUMII > · '·, · o , · , . ' ' 1' 
EcnB B 811:CllepHM811T8X e llBYMR Been&llY81t4blMII lltp8M8'1tp&J.IB .. i.t611 . ' ' ~· .....- ' ' . 

eTeue8a nacltyTaposaT& sorrpoc o neneeoo6paiQOCTB nplliM:elieaaa DQIIU 
' ·, ) . \ 

BO speMll IIOCTynneHKR llHijlopM8JlBB1 TO Allll BIIUIISS. C ~B II (!Qn" ·,<J 
171 . . ' ' ' .· :c' .. , . 

np&Mep, 256x256x256 ) aoupoc a nonh3y 'IIPBM8H&Jill,ll, 3illDIII¢JI . a:oll~~, 1 

pewaeTe!l aa' ceronuH\HeM wrane ~3BIITBR Talt~Bit~ UBM · o,..ao3a~uo. 
I ~I I .' > l ~ ' 

IIHCb R8 neft,ty He HM88T ee6e KORKfP811T08. ~OroMapB!>flt· aR~nJrGI ~_;.a 

awma!OWa~·eMKoeT& onepaTIIBaoll "nB.Mli'I'R .. uamain.l, npol!8~1Urlf'C• IIY, 
', . ' ' . ,: \ 

ua MaraaT~ nesTy 6es B8Terpapoaaaaa IlCeA uatop¥amxa' ~o &as~• 

p8TBIIB8ll UaNRTb M8ttll1Hbl. Benon&3f&TCli: :II 8TOM : ¢1l)-qae· IU ]:l0no4n;te. .,,. ' 

TO'I8oe yo.,.:PollcTIIO uaxonneBHa 8Jlp&coa, up&I:T'eplla~a;x · JrOCileA:r•lic• 

11p9lxB8pH'I'ellloHO R8lt8IJIIRB81oTCR 1!1 "Ii.MBH"' • 8 Sa,..., ~waaJO'rcil IU 

CHBOM 'Ill~~ C TeM, ''IT06bl COII:paTHTb, llallpolla.Jio~~~·bll pllCX~Il Bpa 

ee pa_ 3r~B B• OCT&BOIIKYo 3amrdlo Upoaaion~TCB CT&.Wl~PTBioUl M8MIJ88&1M 
' ' ~ ' . 

KBM nOpolKII:aM) o6bl'IIIO· C llOIIOliBBTelllollloiM ltQB'f~BblM C'IRTbiB8liReM. 

M81lRH npa~onaa ue TOil&.I&:O llllB o6paTBOl'O ~.Q~ B MaWHHYo liO, ,!tall: .Ill 
.• ' ' r 

PBEI88T R B03MOlKBOCTb nepeaoea nell'l'w l!llB IICIIOnh30B8DR H8 .!lpyrBX 

,) 
1'· 



au~opMaDHB H ee noxauanbuas copTapoaxa a one

ecna o6mee qacno xauanoa ue npeabiWaeT qacna 

aMnnHTyna -aMnnuTynuoro auana3a c 256x256 xaaana-

64 TbiC!l'I8MB 8Jlp6COB1 'ITO B8MHOr'O npeBbiW89T eMKOCTb 

a sacTosmee apeMs • ManbiX UBM. B CBR3H c 3TBM no

ue Ana acero MRoroMepuoro cneKTpa, a nHWb AnR ero 

BbiA&nHTb rpaBHDbl HHTepeCyiOWBX yqaCTKOB cneKTpa, 
/11/ 

npoBOAHTb MuoroMepubllt aHans3, B pa6oTe npH accne-

M&ToAaMH llBYXMepuoro auanH38 {aMnnHTyAa-aMDnHTYJl8) 

nHWb AnR 16x256 Kauanoa, OcTanbB&R eu~opM&DHR, 

ue peracTpapoaanac?• 

Tp8UHR1 nporpaMM8 M8WHBbl MOlK&T npeAyCM8TpHB8Tb 38-

/11 17 18/ /7/ 
neuTy ' 1 , nep~oneuTy una nep~oKapTbl 

CD&UH~BKy H 6ynyT !Sonee DOApOISBO paCCMOTp&Bbl B&CKOnb-

Tpe6yeM09 )lnll 38DHCH HB~OpM8UHB 06 OAHOM C06biTRII B 

60nbW9 { 170 MKC&K Bjgj) 1 '18M y o6bi'IHbiX 8H8nii38TOpOB :C 

KOTOpbiX 3TO Bp&M!I MOlK&T !SbiTb C0Kp8W9HO Dp116nii3HT9nbHO 

.f 20 MKceic), B cnyqae '38DOMIIH&eMolt' nporpaMMbl, 

9AIIHI!Ubl no Bbll5p8BHOMY 8Ap9CY {KaHany), KOT0p8!1 C8M8 no 

Bp9M9HII1 H906XOAIIMO Bp9M!I H8 Bbi60p B nepeAB'IY npo-

nocTynaiOW9It IIH$OpMaUHH1 K8K B B 8H8nii38TOpHOl! 

pa3nB'IHbiX 

' 
6nOKOB Dp9AB8pi!T&nbHOrO 38DOMIIH8HII!I 

perHCTp C8MOit M8WI!Hb1 1 I!Cnonb3y9Mbil! An!l 38nOMH-

KOA11p0BllliiKOB1 BbinOnH!I9T <jlaKTII'I9CKH <jlyBKUIIH pa3p8QHHB8!0• 

AOnonHBT9nbHOrO yCTpol!CTBA npoMelKyTO'IHOitftna

/17•201, KOAbl OT 6nOKOB npeo6p830B8H~!ll {o6-

nocTyD810T H8 OAHH H3 6hiCTpb1X peri!CTpOB npeAB8pi!T9;IbHOrO 

, KpoMe Toro, uMeeTcR eme ABB 6noKa npeAaapaTen~ouolt na

cnoa, J1u<jlopM8UB!I B 3TII 6nOKH 38DI!CbiB89TCll DOO'I9p&AB01 CHa

OH 38nonHHTC!l1 - B Apyrolt, npa 3TOM H3 nepBOr'O npOBCXO-

J:l,peM!I1 Tpe!SyeMoe ua nepe3anHcb H3 oAHoro 6noxa·, paa

Kall<lloe cnoso). OnuaKo COBM9CTH8!1 pa6oTa c 6biCTpolt npo

no3BOnHT, DO MH9HHIO 8BTOpOB1 perHCTpllpOB8Tb OTA8ltJ.IIIbl8 

6 

JJ 

! ,;, ! J,' 

TaKBM o6pa36M, npiiMeuesue -Manoa ;rB:i.aepca?&•~lt .. Bbi'IBCnHT~rlr.solt Mamuuw ae Bl>loli• 

BKr89T cymeCTB8BRO ROBbiX BODpoCOB B KORCTpyapoB8BaB BXOARbiX 6riOKOB MROrOM&pROl'O 

aB8l!B38 B npoMelKyTO'Inlt l8MBTBf Up&; perBCTp8DBB CT8.;..CTB'I8CK_BX ·D}:IOII&COOB, 

A) MsoroMapBbllt 8B8l!B3 R8 Jl8CH'I'KB B COTBH TWOB'l. lt8B8noa 

Tall" K8K onepaTBBRilB D8MBTb 06bi'IBO- BOli011&3)'8MbiX MlilWIIR B& Dp8Bl>IRIA8'1' Rl!CKOn&KBX TW

C!ll'l enos .{J:8B8iiOB), TO Dj:laM&BeRBe M&nWX Bbl'IBCnBTGII&BbiX M8WBB R8 pemli&T DO cymeCT

BY 38Jl8'1 noJta~n&ROit COpTBpoBKB C06bl'l'llll BO' 'BpeMH Ba6opa BRojlqp~ DpB Jl8CHTB8X B 

COTRHX TbiC!ll'l K8a8noa, Yaenuqeaue 8MXOcTB' 38DOMBR8101ll8r'O'ycTpollcTB8 JlO T8KOro o6~e~, 
I , 

M8 B9 onpaBJl8RO .np&lKil& acero DO 8KOB0MBol8CKBM. cool5palK8HBHM1 T8K K8_K ~8KTR'I8CKB ORO 

p8BR011E(BBO DOCT8HOBH8 BoDpOC8 0 UpBMlU18HBB ,llbi'IBCIIBT9ll&Bb1X M81llll,R fSOnee BbiCOKOrO 

xnacca, 

B R&KOTopblX cnyUU )'BenR'I9BBe 'IRena KIIBanOB 8Bal!RSa MOlK&T !Sw':rlo DpoB8,119110 38 

C'I9T yMeH&m&IDIH 9MXOCTR K8R8n0Bo, IlporpaMMRWM ,DyTOM MolKHo M9Hl1Tb 8MXoCT& X8H&noB0 
• ' • J ,., 

OTBOA!ll AnSI periiC'I'panltll 11081>19 y\laCTXH ~tt8MSITII DO M&p!! HaXonneiiBSI R~OpNalllllll, B &TOM 

cnyqae B "naMa':rH"' Mamlltfbl K8 ojiBKcupyiOTCll aApeca il:aaano,a II 'IRCIIO pa3pUoe, OTIBO.IlBMblll' 

Ana aa!Sopa u~pM8DKK a ·.xaaanax, Anpec ''1'8111: JKe, K&~ 11 'lllcno co!Sbl,:.:lt, afl,perliCTp~aa•
Roe B R9U1 38KOCIITCll B, cliOIJio,am.te H'I&AXB 'naMRTB' • npa &TOM 11:8HanaM C 15on&WIIM KO

nB'19CTBOM COISWTKA OTIBOttirTCljl fiOn&mee 'IRCDo P83PllllOB, YB&IIR'I~HRe ''IBt»ia p83psl.ll0B <;:~oT
B9TCTBYIOillRlt Kaaanoa npoB3liO.IIHT951 UBM no cne!lHan&aoA npor!)aMM' a npcmecC'e ·aa!Sopa 

' ' 

aa<jlopMallllll. TaxoA cuocod 38DBCR noxaaan&~t saojlopM81lB11 aaa!So~• .Pollex'I'Rsea ·npa pe-
.. , . /172015/., ' 

rBCTp8DRR .OJI&XTpOB C p93Ko Bblpl~&IIHbiMH DRUMS! 0 1 

Ecnu B HcnepBM&BTax c llBYMll uccne~:tyeMbiMX napaMe_:rpaMB MOlKKO a ottpe.lleneaaoA. 

CT9D9BR .IIIICKyTBpo~T&. BODpoC 0 ll9118COO!Spa3JIOCTR DpRM8H8KRII:' DQK8Ii8D&Boft COpTBpoBKB 

BO Bp9M!ll DoCTynneRlfll BBojlopM81lRR0 To ADH 11118111138 C 'l'p&MH 11 &mee izapaM&Tp8MH (aa-
/7/ . . 

npHMep, 256x256x256 ) BOJipoc B DOII&3Y DPRM&R&BR.SI 38JIRCB KQiiiOII •• MarliHTHYIO 118RT)' 

pewaeTcll aa' ceroAall'maeM Manl! pa3sHTBs Texaax~ UBM o.naolaau~. B MOM cnyqae 38., 

DRC& H8 ll&H~Y He IIM89T cel5e XOHIII:YP911Toil. Maor:OM9pBbiA 8~8nB3 C -'IRclfOM 111:8RIIllo80 :upe-
, ' ' • o I 

BbiW810lllH~·eMKOCTb onepaTBBIIOA ,ID8MSITK' M81lliiHHo npoB3*'AIITCR nyT&M 38DBCR co!SbiTIIA 

' . . ' \ 17,11 17 18/ . 
aa Maraa'I'U7Jo neBTY !Se3 aaTerpapoaaHRH acet aafop¥80K llo xaaana111 ' ' , One-

paTBBK851 UaMSIT& M8WRBbl, BODOn&3y9TCll ·a 9TOM'cnyqae· J[8K JlODOnllRT&n&Roe 'ana DpoMe~y
TO'IKOe yc'!'PoAcTBO uaxonneda a.~~pecpa, xapeKTepli:!I~C · uccneAy&Moe colliwTBe, K:o.nw 

Dp8.llB8pH~llltRO R8111:8DnHB8loTeH II "naMHTH" • 8 38Te~ 38JIRCb!B810'1'CB Rll neBTy ll&l!biM M8C

CIIBOM 'IR~II C TQM 0 ''l';l'otSbl COitpaTRT~ R&lipoiiSBOABT81u.ll:wll pacXoA Bp9M9HR B n&RTbl 118 
~ . i ' 

ee pa3r'oR II· C)CT8KOBKYo 3anHC!> DpoB:!II!OJlBTCH C'J'8RllAPTKbiM M8WitHKbiM. KO.QOM ( 110 B9CKOn!>;,. 
' ' ' ' ' 

XHM JlOpolKIUI.M) O!Sbi'IHO· C AODOnllRT&ZU.RbiM KOBTpon&RbiM C'IHTbiB8RR&M, 3aDBC8BR8!ll RB<jlop.l. 

M81lHll nparOAH8 R& TOD~O Jln!ll o!SpaTBoro BB0Jl8. B M81llBHYo BO, ,111:8111: DpaBRnO,· Dp9JlYCM8T-· .. ' ' . ' 

pllaa8'1' a B03MOlK,CTb nepeRoca neB'l'bl .ans acnon&30B8RBSI sa Apyrux UBM, 

' . ' , } I , \' 

7• 

./'· 
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·, 

frPJI TUOM OltOCO!Se 341ta'OII ~PMIUIJIII 118 li8JIT1 ReT R80CSXO.ttiiMOCTK IIC!aom.ao

BaT& aec-. oCSt.eM Olt8p&TBBROI 'JtaM.IITB'· MaiiiiiBhl AnR llpoN~l!C)'TC!'lBOI'O RUOJtlleBBII ltOAOB , 

(xoTII. T&ltOI pe~N Re IICitnto'l88TCll). 06lol'l~ lUISI' 8TOI'O OTBoARTCsr 800-1000 CliOB (Jtaaa

noa) onepaTIIBROll 'JtaMII'TII' • llpyrasr, (lqn&maa 'l80Tio "Jt&MIITII' MaJDIIRhl MOlK8T BCitOIIIt30-

BaT&c:SI llnll IIOit8UnloROro B81tOIUI8BIIII Cll81tTpOB B 7Jtp)'ltB81QJON NaCIIITa!Se na(lo Anll OTilenlo

BhiX aaiiiSonee IIBTepecawx 'lacTell cne~t;,.pa. Y~tpynaeaahll waomTa!S o!SpasyeTCa nyT&N o!St.e

naaeaas RBCitOli&UX COC8JUIRX lt&BUOB B OARR II 1'811: -, lt&lt rp&JIIIIlhl y'qaC:TitOB Clt81tTp81 

sanaeTOII uporpaNMOI paCioTw NamBRblo 

8 OT,It8nloBbiX cny'l&IIX ltpR R81SOnbmRX. BXDaBhiX sarpySit&X 381tRO& Ra Jt8RTy MOlK8T 

"' ' - 1181 D--
ltpoROXOIIRT& R v83 ltpellBapRTenloiJOrO UltOIUI&IIB$1 • -t""NR, Tpe!SyeM08 .ttnsr 381tHCR R& 

ne..,- Ra4lopN8URII 06 OAROM COIS!.!TRII II .llltCallll}l 8TOI Ba4JopM&AIIR B yttpyltR8RHOM MacmTa-

6e B Olt8p&TBBROI 'II&NIITII" MliiiiRBhlo COCT&BnlleT· RBCitOn&ltO COT8R MKC9K. 31'0 Bp8Mll'.81tTR

'18Citll 6y.tteT 'N&pTBhiN' Bp&NeR&N, Oltp8A&llaJOIIIBM CltOpocT& llOCTyltn&RIISI BBtjlopN&AIIBo 
' . 

HaJtoltn&BUII B OltepaTIIBROI lt&NIITB YKPYIIB8RR811 BB41opM4QIIll MOlK8T RC:ItOit&SOB&T&Oll AIISI 

npen&apRT&n&BOI N&TeNaTB'IBCitDI OISpaiSOTU B C&MOI N8111RB8o nonB&ll o!SpaiSOTK8 a-:ero 

MBOroN&pBOI'O Clt8B:Tpa TpeiSyeT MBOI'OI[p8TBOI'O C'IIITbiBaBBII amjlopN&ARR C neBTbl R ltOKa

B8n"HOI ee COpTRpDBXR B Olt8paTIIBRDI 'JtaMSITR' NaiiiRBhlo 

S) YcTpolcTBO BbiBOAa 

llns, BbiBO.tta 11 uayan&uoro upe.ttcTaaneaas autopNallRR upu acnon1oa0aauua UBM a 

pelKRNe auanasaropa !I!Rpoxo upaMeRRJOTOR cot5cTB&BBble BBemuae ycTpolcTsa U8M ( IIRcjlpo

ne'laT&, Depj»oparop, M&I'BBTaall lt8BTa R liP• ),· a T8ll:llt8 YCTpoiCTBa1 38RNCTBOBaBHbl8 BS 

aaanasaTOp~oll Texaaxa. 

3neltTpoRBO~'I8BaSI Tpy(IJt& (3Jfr) SIBnSI8TCll RaR6onee paonpoOTpaB9BHbiM YCTpol!cT

BOM Dp911CT8Bn9HR!II p&3Yli&T8TOB. nporpaMNBbiM ltY'f8M MOlKBO 381laT& i!RBelaoe Bnll TO'I9'1-

,BO:-p8CTpoB09 R3ot5paiK8BR8 38~I'BCTpRPoBI1RBhiX Clt91tTpOB1 R306p&3BT& RX B B30M9TpRR BnR 

BbiBeCTB RB41opu811BIO B 38118BBhiX BBTepBan&X R T • .Q. npeo6paSOB8.HB9 llBcjlpoBbiX .QaBBbiX B 

yDpaBnRIOIIIH9 R8DpjllK9BBII Tpy!SXR OCYIIJBCTBnBQTOSI ot5.L'IHO llOit0JtHHT9li&HbiMB CX8MaNB1 a B 

Jt8'1ec:T&e CSnoxoa uayaiUoi!Oro JtpeACTaaneBHR acuon~tsyJOTOH npoMblruneHB&Ie oCDBnnorpacjlblo 

8 u~•oropbiX cnY'fau ana roro, 'ITo!Sbl yMea&mRT& apeMR pa!SoT&r, U8M ua BhiBOil awj!op

N811BH, • ~o~amaue .tto6aBnBIOT cueuan&H!.Ie !Snoxu, aocnpBHBM&IOIIIB& KOA OT MaHiaii&I a o5ec-
/U/ 

Jte'lBBAJOIIIB8 8BTOHC>MH08 ynpaaneHBe Tpy6xol • 

' '' ' /5 10/ 
Hoahle B03MO.lKHOCTB OTKpbiBaiOTOR npa acnon&ao&aBBB •caeToaoro Kapaftllallla' ' • 

• ·CaeroBOI xapaii.Qalll" ltp8.1lCT8BnSI8T C06ol! CBeTD'IYBCTBBTellbHblll SJI9M9BT1 ~TpB~9CkH 

CBSI38RBbllt c U8M. Pacnonollt&BRbllt nep&A eltpaBOM 8118ItTpouno-nyqeaol! TpyCS.W~ oa nocbl

naeT caraan ·a U8M a NoMeHT, xor.Qa IIP<>BOXOIIRT no.ttcliBT Toll TO'lKII SKpaaa, .. 11a xoTOPYIO 

OR aaupaaneB. TuaM o6pa3l)M MOIKHQ C DOI'ofOIII&JO 'Jtapaii.Qama• 38118B8T& Jl,8M :paanB'lHhl8 

• 
8 

• 

. :., 

' 

' 

l 
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BHTepecyiOIIJBe 81CCit8PHM8BTaTopa 81lp9Cl!ld8 kOOpABH8TW llnlil l"p&RJI!lbl )" 

T9M, 'lTO!Sbl nony'IBTb OT MBWRHhl 0TB9T Q COllep_lkiiMOM' Bb16p8HHOro· ItBI 

yqacTKB cneKTpa a T.ll. 

Ha puc. 8 npase.Qeua cjloTorpacjli!R Tpy(lxJ! co 
11
caeToB&tM kapati.ttamol 

BHIIHbl QBcjlpbi1 llOl10liHHT9JlbHO iu!Jl8X:epB3YIOIIIH8 abl6paHHbiii K8H8n. 

Hcnon&eoBaHBe SJiex1'poaao-nyqeaolt TPY6KB BM9CTe. c UBM. o'l'xpbl 

MO~OCT& BBSyanbHOI"O KOHTpDllll H OII9HKH peayn&T8TOB 113M9p9HBII JtyT4 
. . . . .· /211 . 

T90p9TB'I9CKHMB np&ll110Cbinlt8MBo B OIIHOM B3 T8Iti!Xi 1tpi!M8B9HBJl fl. 
. . . I , , 

HO-ny"'9Ball Tpy6Ka BCitOl!b30B8llaCb C MaWHBOI SD~ -910 R MOI"llll B I 

'19'1HO•paCTpoeol! cjlopMe ltp91lCT8BnBT& aa 81Cp8H!I XaX 1'90p8TB'I8CKHG1 Tl 

able peayn&TaTbl. 8 pa6oTe npoaonanuc& Jiccne.ttc>aaaaa llll&PBbllt aa~Mo, ., 
noM ua TPB qacTBilbl. Ecna aso!SpaaaT& "!Reno co5biTRII aax cjlyax!Ol~:~a: 
5&ITBSI llliSI A8HHOII peaXIIBB !SyllY'f pacuonareT&CH 88 OA_aol! y:n:ol! ~~· 
pac. 4 noxasaa&t axcnepaMeaT&nbB&Ie peayn&TaTbl n~sr· ~IIRB. D~~ Jj· 
( cneaa) 0 a T8klK9 T90p9TB'I9CKB ltOAC'IBT8HHhl9 rpaJIIIIlhl· l)6naCTB1 J;'-KOTI 

. . 'l 
rBCTpaiiRR ( cnpaBa) • C noMOIII&IO M8111HB!ol MOlKHO 381l&T& .IIOitOliHBTea&llb 

I 

( HanpBMep, OTKliOH9BB9 no O~B Z 1· npo1tOpztBOBali&H08, 'lHCll)'o 38~Nt1 

118HHOM xaaane 1 MOlK9T 5b1Tb llOit0liBBT91t&HbiM B81"liRAilbiM ltpellCT8&n8BR 

Mepeaal!). 

npyrBM CJteQBcjlB'IHbiM yCTpoiiCTBOM0 P&CIIIBPIIIOIII,IIM ~KOHTattT'. ,MelKJ 

poM a U8M~ sansreTca ycTpoltc'rso aaona - Bhi:Bolla c ne'tA.fa~mell ·,Mii!WR 

saaTypa 'l'axo.A MamaHltll MekTpaqecKB cssaaua c U8M,., 0AaoapeJ.ieKR'Q, 4 

uacpp '!'daiiiHBk8 MOlK9T lt0Cblll8T& B COOTB9TCTBYIOIII9M XOJ:I,8 ltOM8!f,tlbl, .j'. M 

aHcjlopMailBIO a:a MaWBHbi. TaKRM o6pasoM ua .c.ilet~acjla'IBOM 'srabiXer ·.MolK 

'pasroaop• MelK.tly eKcnepaMeHTaTopoM a U8M. 

B) n p o r p ) M M R p o B a H B e 

B :r.c'l'poi!CTB8X c •aanoMBBa&Moll' nporpaMMOI ace onepaitaa, . .ttalK 

mae, ocytl:teCTBnliiOTCSI C IIOMOW&IO nporpaMM1 Xp8BBIIJbiX ·a· ;.lt81\4liT.R" M81 
' ' 

llOlllKHbl 'npe.QBaplfT9llbHO COCTaBnstTl>CR, 'oTp&6j!ThiBaTl>CB ae U8M • 38BC 
J • • '· •' 

CocTa8ne$Be aosblx uporpaMM pa60Tbl Il8M Tpe(lfe'r onpe.ttene~uol saT~ 

paMel!TaTopa, npa aToM TPYABOCTR no cocTaanetrRJO R OTnlurite cnblKRbiX 

ltOTpe60Ba'l'& 3B8'1BT9li&Hb1X 38TpaT Bp8M9HR 1!:8Jt _ca~~Joro COCHBBT8nll, To 

WHHbl. flporpaMMBii!H pa5oTa U8M, c o.ttaol CTbpo~. oTKpblB89T onpe.tte: 

HOCTB CSo11ee ra!Sxoro H paauocropouae,ro . acno~osaau Mamaaw a pelKJ 

pa50TJtB 1!HcjlopM8IIHB1 C Apyrolt CTOpoBblo TJ>e6YIIT OT' mill, pa5oT8IOIIIBX C 

' . 
MB 

1 
OCB0,9BHR nporpeMMHpOBaBBllo J1ocnenaee .. IIBIIR9TCII He M9B98 CYIII8C, 

9 



3aDIICII 11.111to~11 88 IIBIITY BBT aeoCIXO.QIIMOCTII JIQUom.&O

'naMRTR' M8WIIBY ,QIIB DpoM8~'1BOrO RaKODIIeBIIB IIO.QOB , 

RCIIniO'I88TCB). 06W'IBO .QIISI BTOrO OTBOARTCH 800-1000 CliOB (Eaaa

• .Qpyrasr, !Son&W8SI '18CT& 'naMBTR• M&WRHY MOlK8T BCUOn&30-

CU811TpoB B YIIPYDB8IQIOM M8CWT8158 nRCIO AnSI OTAem.-

qacTGA cneETpa. Y11pyuaeaawA uacmTaCI oCipa3yeTCa DyT&II' oCIM

Eaaanoa B O.lliiB R TaK lK8, 11811 rpaBIIIlY y"UUCTIIOB CU811Tp81 

M81118Hhl. 

B8150II&WBX BXDtlH&IX 38rp)'3118X 38DIIC& 88 IIBBT)' MOlK8T 

/18/ 
aaEonnessa • Bpeusr, TpetSyeuoe AnH 3&DBCB Ba 

COI5NTBB II .RIIC~~ BTOA RatopM8DIIB B )'Kp)'nH8BHOI\f M8CWT8-

COCT8BnB8T BBCIIOn&IIO COT8B MKC8K. 3TO ap8MB faxTB

Bp8M8H8M1 01Ip8A81IBJOIDIIM CIIOpoCT& DOCT)'DIIBBIIH BBf0pM8DIIB. 

II8MSITII )'KPYDB8BB811 ~atopManiiSI MOlK8T IICDOn&SO&aT&CH AIIII 

ol5pal5oTxa a cal\foA 1\f&WIIH&. nonaasr o15pai50TEa a~ero 

MHOrOKpaTBOrO CqiiTWB8BIIII aatopM8DBH C IIBHTbl II IIOII8-

B OD8p8TRBHOA 'DaMSJTR1 1\fSWRRHo 

BWBOA8 

DpaACTaaneaas •Btopuansa npa Hcnoli&soaauBB UBM B 

npBM&HSIJOTCII cotScTaeaawe BBemaae ycTpoAcTaa UBM ( llB•po

neHTa II AP• ) 1 a T811lU8 )'CTpoACT&a, 3811MCTBOB8RHb18 113 

Tpyl5xa (3JtT) SIBnSJ8TCll H8RI5onee pacnpoOTp8H8HHbiM )'CTpoAcT

nporpaMMBbiM DyT8M MOlKHO 38118T& nRBeAaoe IIIIB TO'I8'1-

38p8rBCTpRPo&aBBbiX CIIQKTpoB, B30I5pa311T& IIX B B30M8TpBR SinH 

38118RBbiX IIBTepaanax R ToA• npeol5p830BaHII8 llB.poBbiX A8RRNX B 

Tpyi5KB OC)'ID8CTBnSI8TCSI Ol5bi'IBO AOIIOnHBTQII&RblMB CJt8M8MII1 a B ~ 
Upe,QCTa&neBBH BCD0n1>3)'10TCH DpOMb1Wn8HHbl8 OCUBnnorpa4Jw. 

Toro, '1Tol5w yMeH&mRT& apeMH pa15oT"'- UBM ua BbiBOil sutop

cnenaan&Hble ClnOKII1 BOCIIpBBHMaiOmBe KOA OT MaJIIBHbl II 058C• 

Ill/ 
ynpaaneHBe Tp)'OKOA • 

. ' ' /5,10/ 
OTKpbiB810TCH npB BCIIOn&30B8RBH 'CB8TOBOrO KapaH.Qama' I 

1Ip8llCT8BnH8T COI50A CBeTO'I)'8CTBRT8n&HbiA SII8M8HT1 ~ltTpaqecKB 

nonolK&BHbiA nepeQ Bllp8HOM 8118KTpoBIIO-JJ)''I8BOA TpytS.II1 OJl. II0Cbi

MOM8HT, KOrAa DpoBCXOABT IIOllCIIeT TC)A TO'IKB SKpaB81 J18 KOTOP710 

otSpaaoM MOlKHO c noMODl&IO 'Kapauama' 3&118B8T& U,BM pasnii'IBwe 

8 

JIJ 

;., 

·,. 
,1. 

,, ,, 
,.,, 

BBTepeC)'IOWB8 BKCII8pHM8BT8TOp8 8Ap8CBW8 KOOPAIIB8Tbl BIIB rpaBIIIlbl Y'I8CTKOB CD811Tp8 C 

TBM, 'IT05bl IIOII)''IRT& OT MSWBBbl OTB8T 0 CO,Il8plKBMOM'Bw15paBROrO KBR81I8 BIIR'O IIIIOID&IIB 

)''18CTKa CII8KTp8 II T•R-• 

•1101 
Ha puc. 8 npBB&Aeua toTorpa4>HH Tpy6KB co ,

1
caeTOBbiM KapauAamoM • Ha aapaae 

BHAHbl ua4Jpbi1 llO:TOIIHHTen&BO X8JlaK:epB3)'101l!H8 Bb115paHHbiA KaHan. 

11cnon&aoeaaue sneKTposao-ny'le&olt Tpyi5KR BMecTe. c UBM .oTKpwaaeT eme OJJR7 BOlli• 

MO~OCTb BH3yan&HOrO KORTpona R OU8HKII p83yn&TaTOB H3M8p8RHSI II)'T8M cpa&R8RHR BX C 
. /21/ . 

TeopeTB'I&CKHMR npeAn0c&tnxaua. B OAHOM B3 T&IIRX npsMeHeualt 5-AJOlluoaasr snexTpoH .. 

HO-n)''I&Bafl Tp)'oKa HCIIOI1b30B8nac& C M8WHHoft SD'S -910 H Morna B R30M8TpR'I8CEOA TO· ... 

qe'IHO-paCTpOBOA ~OpMe npellCTaanRTb Ra SEpaHe K8K '1'80p8TB'I8CEH81 Tall II SKCII8pRM8HTanb

Hble pe3yn&TaTw. B paooTe npoaoAunuc& accneAoaaasa HAepawx a3aHMoAeAc'l'esA c pacna-

11oM aa TpR 'laCTBUblo EcnR R30tSpa3BT& 'IRCIIO COOhlTBA KaK ~)'HKilHIO AB)'X &llepra,A, BC8 CO• 

OblTHll JliiH AaRHO,II peaJIUBH O)'Jl)'T pac~onara'I'&CH R8 OAHOII )'3KOA EpBBOit. !'fa toTOrpa~HB 

pHCo 4 IIOKa3aHbl BkCII8pRMeHT8n&Hbl8 pe3)'1IbT8Thl AnSI p88KilRR, D.+ p • p + p + N 

(cneaa), a TaKlK8 T90p8TH'IeCKR IIOAC'IRTaRHW8 rpaRHUhl OOIIaCTR1 B KOTOpoA OlK8)lanaCb pe

rscTpallRSI (cnpaaa). C DOMOIIIbiO MaWIIHbl MOlKHO 3allaTb AOIIOIIHBT8n&Hb19 38BHCBMOCTR 

( aanpaMep, oTxnoueRHe no ocR Z ,. IIpOIIOPilBOH8n&H08 'IROny, 3aperRCTPRP0BaHH~M)' B 

,llaHHOM Kaaane 
1 

MOlK9T 5WTb JlOIIOnRBT&nbHblM B&riiHARbiM 1Ip8ACTaBn8HR8M p83)'1I&TaTOB 83-

MepeHBA). 

npyrBM ciiBilii.H'IHbiM )'CTpoilCTBOM, paCWHpRIOII!IIM 'KoHTaKT' M8lK.Il)' BECDepBM8RTaTO-
~. /10 22/ .. 

poM 11 UBM" sranseTcH ycTpoA•TBO &BOlla • BbiBOJla c ne'laTaiOmaA MamaaxoA ' • Kna-
, ' . 

BllaTypa Taxo.A MaWHRKB aneK;pa'leCKH caa3aHa c UBM .•. 0AHOBp&MeB80 c ne'laT&IO oyKa u 

UH~p MaWIIRKS MO~eT IIOCblrtST& B COOTBeTCTB)'IOIII8M KOA8 EOMaaAbl B.MSWIIR)' BnB II&'IaTaTb 

HH~opMallHIO H3 M&WRHI>I• TaKRM otSpaaoM sa cnenH.H'IHOM 'H3biK8' .MOlKBT ocymeCTBnSITbCH 

'pa3roaop' u,elK.Ily &KcnepsMeaTaTopoM u UBM. 

8) fi p 0 r p a M M B p 0 B a R B 8 ' B Y.CTpoAcTaax c '3anoMBHaeMoA• nporpaMMoA ace onepanuu, Aa~e caMwe npocTell

mae, OC)'IIIBCTBIIHIOTCR c DOMOII!biO nporpaMM, xpaRRMbiX B 'i!SMHTR .. MSWHHbl. nporpaMMhl 

non~bl 'ripeAaap)ITen&uo cocTa&nSIT&cs, 'oTpa5~Tbl&aT~ca aa UBM s 3auocRT&cs e •naMSIT&'; 
., 

CocTasneue aoawx nporpaMM paooTbl UBM Tp~yeT onpeAeneaHoA 3aTpaTbl TpyAa &Ecne-

paMeHTaTopa, DpB 9TOM 'Tp)'llHOCTB 110 COCT8Bn8HHIO R OTIIaQK8 CIIOlKHbiX nporpaMM MOr)'T 

noTpeCI?NT& 3Ra'IBTen&Rblll GaTpaT apeMeaR ~~:ax caMoro cocTilauTens, Tax 11 pa5oTbl Ma

muaw. nporpaMMR~ paooTEi UBM, c oAaoA cTopoubl, oTKpweaeT onpet~eneau&te BQ3MO~

HOCTR 15onee rs5aoro H pa3HOCTOpoHB8~ RCIIOnl>lliOBaHuft MaWIIHbl B pelKBM8 Ral5opa B oCI

pai50TEH RH.OpMallHB, C t~pyroA CTOpoBbl, Tpel5yaT OT nRil, pa60T810WIIX C TaKRMR CHCTBM.a

MB, OCB0,8BHH nporpaMII'BpoB8HRR. llOcneARee HBIIH8TCSI He Meaee C)'II!8CTB8HHOII OCOfieH-

' • 9 

/ '·' 



uocTbiO ucnoru.sosauas MamBBbl B Bb!SbllU&T oDpe)leneuuble Tpe6oBaBBB K KBanucjluanau ijla

SHKa-aKcnepaMeBTaTopa. 

nporpaMMHO& ynpasneaae UBM OT~pblllaft WBpo~yJO BOSMOlK.ROCTb no 6biCTpoll CM&Ra 

nporpaMM pa60Tbl MamRHbl, npaB;TR'I9CIOI OTCYTCTBYJOIIIYID B aaanBSaTOp8X C cjlBKCRpoBaRHOII 

nporpaMMoll. PelK.RM npepwsans onaoA uporpaMMbl • nepexon aa nPYJ"YID nossonaeT 6onee 

scjlcjleKTRBHO acnoru.sosaT~ MamBay nns onaoapeueaaoro npose.neaau· sana'l aaxonneaus, oT6o· 

pa llOCTyrrcuOW&II uucjlopM8IlRB, DpancTaBneBIIB pesyll~TilTOB H np, nporpaMMOA MOlKilT !SbiT~ 

npeAyCMOTpGBO Bblll0llB9HR90 BallpRMap, sanaBBOI"' 'IBCI!Il TllKTOB pa!SoTbl MaWBBbl Han on

HOI! onepanaell, saTeM Ollp8J.I:&ll9RHOI"O 'IHCJia TaKTOB Ba.ll Apyroll, IIOTOM CHOBa aan nepBOII 

a T,n. KpoMe Toro, pelKRM npepb!BaBIIH nosaonReT acnom.sosaT~ onay UBM OAHOBpeMeaao 

IlllB pei"HCTp8IlRR BBcjlOpMailRR OT HeCKOll~KRX 9KCD&pBM&RTall~biX 38Ila'l (6onee nonpo6HO 

aToT sonpoc 6yneT paso6peu BBlKe). 

.nns 60.nbWBBCTBa U.BM RM98TCSI BOSMOlKBOCT& ycTaROBBT& onpeneneBBblll "DpBOpBT&T" 

llpOI"paMM, KOI"nll llpOI"paMMa C !So'n~WBM "npBOpBTeTOM" llpapb!Ba&T pa6oTy Dp01"p8MM C 

M&HbWBM "npaopureToM", STO nosaonseT ycTaBOBRTb onpeneneaay10 o'lepenaocT& o!Spameaus 

K MaWBHe TalCo 'ITO Sailll'laM, KOTOpbla Tpe6y!OT !Sonee 6biCTpoA o6pa60TKB1 OTBOnBTCSI Dpea

Mym&CTB&HBoa npaBO RCIIOllbSOBilBIIS MaWBBblo HanpHM&p, npaeM JlacjlopMailllll 06 IICCII&ny&MOM 

ssneasa MoJKeT I!MaT& 6cfn~mull 'npaopaTeT' nepen ·pelKRMOM SbiBOAa sa Tpy6xy. Ecna :;oc

TynaEiT CBJ"Ban 0 TOM, 'ITO BYlKBO llpBHSIT& BBcjlopM8IlB100 MaWBBa npepb!BaeT Dp01"p8MMY Bbl

sona, BblllOIIHli&T onepallJIB 110 DpB&My, a SllTEIM CBOBa nponOlllKil&T nporpaMMY Bb!BOJ:Ia, 

Onsa.lK.Qbl COCTaBn&BBbl& nporpaMMbl MOI"YT RCIIOll&SOBaTbCSI R nllll npyrRX sana'li. Bos

BBKaiOT BOSMOlKHOCTB COC.TaBn&RRll 6a6rri!OT9K llporpaMM B o6MeBa nporpaMMaMR M&.lK.Qy 

Mamaa&MH. Onsaxo nporpaMMaoe ynpasnease B csoax B03MOlKBOCTsx ae !Secnpenen&ao, noc

JtOII&Ky sa BblllOIIB&HHe xa.lK.Qoll nporpaMMbl Tpe6yeTca onpeaeneaaoe speMs ( onpeneneuuoe 

'IRClJO TaltTOB pa!SOTbl MalllJIHbl), 8o3MOlKBOCTb CO'I&T8.HBB p&Sllii'IBbiX Dpol"p8MM onpenens&T• 

CS rrpe.lK.Qe BC&I"O !SIOnlK&TOM BpaM&HB, H&Q6XOnBMOI"O nnsr HX Bb!DOIIB9BHS, .nns xllp8.ltT&pRC-

TBKR npaseneM aeKo~pble nacjlpbl, onpenensr10mue sp\,MH paooTbl UBM, Tpe6yeMoe llns 

/5/ H "' , sblllonaeaus TBnOBbiX nporpaMM MaoroMepaoro aaanusa • aauonee llll&Ten&aoll as eTas-

llapTHbiX nporpaMM ssnsreTcs nporpaMMa sso!SpaJKeaasr cneKTpos. no SToll nporpaMMe noc

nenosaTen&ao <!lrrpamasaeTCs onpene.itesaas rpynna RIIR see KaHallbl, coneplKRMOe KOTOpbiX 

npeo!SpasyeTCSI B B&llB'IBHY OTltllOHBIDIIl91"0 aanpsrlK&BHll snaKTpoaao-ny'I&BOI! Tpy!SK~, 8Topoll 

KoopnuaaTol!cnylKRT aanpsrJKesue, nponopnuoaan&aoe anpecy Kaaana • .nllll Bblsona 4098 Kasa

nos Tpe!SyeTcsr npBMepso 120 MeeK, EcnB sora nporpaMMa upepi>IBaeTCB, aanpaMep, ecllll osa Bbl

nonaBeTcll onsospeMesao c nporpaMMoll aal5opa, TO speMs BbiBOna scex Kaaanos, ecT&CTses

aq ysen&'IRBaeTcsr. 

nporpaMMa Ha!Sopa naHBbiX, BKlllO'IaiOIIlaSI llpB&M KOnOB R p&I"HCTp8IlRIO RX B na~.TR 

Mam&Bbt, cocTasnsreT nna 6on&maacTsa npaMelisreMbiX Mamas 100.;. 170 MltC&lt. B oTJ:Ien&Hblx 
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cnyqasrx, . Korna OJKBllaiOTCH !Son~mue sarf3YSKH s~cnepu~eaTan&aoll .uucjlop1 

rucTpanuu aaaabtX Mol!le'r l>btTb aecxonbl!:o CC?KPallleao nyTeM cjlaxc~IIB Ill 

nporpaMMb!. .npyrae nporpaMM&I B STOM cny'lae RCltlliO'IaiOTcsr, B pa!SoTe:' 

lKHM8 BXOnHh!G !Sllt)KH MOrllR llpHBBMaT& HOBY!O ·ulicjlo}>MailRIO ylKe 'l&pes '7( 
\ . ' 

PasnB'IHbte T&CTOBI>te nporpiiMMI>I u nporpaMMbl ynpasneHHJr o!Sbi'IBO 

MY H 3aHHMal01' OTHOCHT&llbJO H&fSOllbWOe. Bp9Mll; .nnsr lCal!<LIOI"O TeCTOBOI"( 

eTCH OKOIIO S~ MKCGK, T&lt 'ITO llporpaMM8 RS 15 Ta~·BX T&cT.OB llOTpe!SyE 

(T.e, 1/250 speMeau, Tpe!SyeMoro sa nporpaMMY uso~pal!cesas). 

nporpaMMB 38IlHCH H8 ll9HTy a3 Oll9p8TRBHOlt 'll&MliTR' C0CT8BllSIEIT 

sa OliHO co6i.ITae. .npyrRe onepanBH Ha ;;sattOMRHaHHe YKPYIIH9HHOII RHcjlOpl 

HOJI 'rr&MSITH' Tpe!SyiOT &lila ..., 100 MKC&Ko 

CnenyeT non'l&pKHyT&, 'ITO nporpaMMb! scex nposonHMbiX .. sa Nt~H4 
Hb! xpaHHTbCSI II ee onep&TBBHOJI 118MRTH, :ilaH,aCeHBe .noD~JIT&llbBO~·~wC 
MoJKeT !Sb!Tb Taxme acnonltoaosaaa B nponecce perucTpanll'!r cneKTpoJSI (.1 

. l 
'I&CKH llOllC'IHTilJIHbl8 Cli&J:Tpb!o C KOTOpb!MH Cp8BQil&IOTClt SKCIJepHMBI!:Tan 

. . . 1 
T8KlK9 nOll?KHb! xpal!RTbCSI B onepaTHBHOJI naMSITH, :ih.o lljJHBOIIBT 11: T0¥1I 

sosaaaa UBM s Taxax pasuocTopoaaux peJKHMax IJ&I!OTbl ana xpaaeuaB· a; 

TpoB MOJKeT l5b!Tb HCIIOllbSOBaHO TOllbltO OKOIIO. IIOIIOBI!Bl>l o611lGJ"O O!S'beMjl 

MRTR'• 
. . 

11s IlPIIB&neBHbiX npB!I.(epos BHliBO, 'ITO HCIIOIIb30BilHH8 MaJJbiX' ,Ul!J.M 
roMepljOI"O llHilllH3a H&CKOllbltO YM&Hb~&eT 15J>ICTpOll&llcTBIHI pei"RCTp~fJ1iolll 

I • ' I ' 

cpasaeaa10 c aaanasaTopaMH c 4!axc'\posaaaoll nporpaMMoll. Bb!non'Re/"!Ba ' 

aaoopoM naBBbiX npyrHX nporpaMM ( lilb!BOll, KOHTpollbBI>l& Oll&HKH 1( Tolle), 

speMeHH a, cnenosaTen&ao, MOlKeT npase~TH K eme !Son&urel\fy sa)'deahea¥1 

Mauua. PeracTpanasr 100-200 coobtTBll s cexyany' npa aaanuse H 'l:l~nne.J 

H&KOTOpbiX llpGI"p8MM ~penCT8Bll9HBSI pe.syrrbTilTOB !iBllJI&TCII, 'sepoS1'llc;>, 

POCTbiO llllll T8KBX CHCTaM, nepexon K !Sonee 15blc'l'pb!M UQM MOlKGT, SCTE 

CRTb STH npan&llblo 

r) UBM c cjlyBKilHSIMR ynpasneBHB 

Bonae paaHOCTOpOHHB& BOSMOJKHOCTH 8 BOrrpoca~ p.racTp~HH H 06p 

MBHTallbHOll BBcjlopMailHB, a T&KlHEI B03MOlKIIOC1'B HCDOll&SO~HIUI llBM JliJH 

HBS 3KCIIGpHM9HTOM B !SOllbW&I! CTGllalfll, '18M 8 cliyqae npBM9H9BHB '8B8llB 

l"aJ?T Tpe!SoBaHBSI KOMllll&KCHOI"'' IIOnxona II:, 0Il8HK8 u)laMGllfi&MOI"O o!SopyAO 

HOBBTCSI 'I&CT&IO 3KC119pHM&HT8llbHOII CHCTeMb!; B. K~TOpy!O BKIIIO'Ia!OoJoCSI yc 

Top), neTctKTOpbt C 3ll9KTpoHHbiM ol5opynoBaBR8Mt Bb!~HCllHTenbHaH MaWHm 

ll&HHII H KOR'J:ponsr, CBSI3b1Ba!OWR8 ~Ce 9TH OCH0BHbl9 389HbSio 11HT9p&C9H B 



H BM3MB89T Obp9J:I91I9HHM9 Tpe60B9HBH K KBanH~HKSIIRB ~H-

UBM OTJtpwaaeT mapoxy10 B03MOlKJIOCTio no 6wcTpoll cMeue 

1Ip8KTB'I9CKB OTCYTCTBYJOIDYIO B 8H8IIH38TOp8X C ~BKCBpOBSBHOII 

OJlHOII rrporpaMMM B II9peXOJl B8 J:tpyryiO II03BOIIH9T 6onee 

Mamaay J:tiiH oJ:taoapeMeaaoro npoaeJ:teBRH 38Jl8'1 aaxonnesas, oT6o· 

, 1Ip9J:tCT8BII8BHR p83YII&T8TOB R J:tp, nporpaMMOII MOlK9T 6MTI> 

'IHCII8 TSKTOB Ball J:tpyroll, IIOTOM CHOB8 H8Jl nepBOII 

npepbiBSRHR II03BOIIH9T acnon&3oBST& oJ:tay UBM oJ:taoapeMeHHO 

OT HeCKOII&KHX SKCII9pHM9RT81IIoHMX 38Jl8'1 (6onee IIOJ:tpo6HO 

RM88TCR B03MOlKHOCTio ycTSROBHTio 01IpeJl81l9HHMII 'npaopHTeT' 

C 6o'n&IDHM '1IpROpHT9TOM' Dp9pMB88T pa60Ty nporpaMM C 

3TO D03BOIIR9T YCTSBOBRT& 01Ip9Jl91l9HHYIO O'lepeJ:tBOCTio o6pameHRR 

KOTOphl9 Tpe6yiOT 60il99 6hlCTpoll o6pa60TKH, OTBOJlRTCH npeH-

M8IDHHMo HanpRMep, IIpHeM HB~OpM81IHR 06 BCCII9JlY9MOM 

'npaopRTeT' nepeJ:t ·pelKHMOM BbiBOJ:ta sa Tpy6xy, Ecnu :~oc

HYlKBO npRHRTio RH~OpM81IBI00 M8IDHB8 npepwaaeT nporpaMMY BM

nporpSMMY BMBOJ:ta, 

J:tiiH J:tpyrux aaJ:ta"li. Bos-

6a6naoTeK nporpaMM H o6Meaa nporpaMM8MH MeJKJ:ty 

ynpaBI!eBHe B CBORX B03MOlKBOCTRX Be 6ecnp9Jl911&B0 0 IIOC

IIporpaMMbl Tpe6yeTCB onpe;~eneaaoe ap&Mll (onpeJ:teneaaoe 

) • BosMolKBOCT& coqeTaaus pa311B'IBbiX BporpaMM onpeJ:tenseT• 

BpeMeHH, aeo6XOJ:tRMOrO JliiH RX BMIIOIIB&HBR, ll1111 X8p8KT9pRC

Bp8MH pa~oTM UBM, Tpe6yeMoe J:tns 

MHoroMepaoro auanasa
151

, Hau6onee J:tiiBTen&aoll 
1
a3 eTas-

nporp8MM8 R306palKeHHH cneKTpoa. no STOI' nporpaMM8 noc

onpeJ:t9119HH8H rpynna BIIR ace K8B8111>1 0 COJ:t9plKHM08 KOTOpMX 

OTKIIOBRIOIIlero H81IpHlK9HRSI aneKTpORHO-IIy'leBOII Tpy6E,Ij:o BTopol! 

1IpOIIOp!IROH811&H09 8J:tpecy K8H8II8o llllR BhlBOJ:t8 4096 K8B8-

MC9K, Ecna STa nporpaMMS npep!>IBaeTCR, aanpaMep, ecllR oaa BM

nporpaMMoll aa6opa, To apeMs BI>IBOJ:ta acex xaaanoa, ecTecTaea-

BKIIIO'I8101Il8H 1IpR9M KOJ:tOB H perHCTp&IIBIO HX B na~.TB 

6onbmaacTaa npaMeaHeMI>Ix Memaa too+ t70 MKceJ[, B oTJ:ten&ahlx 

to 

,U.iiA II 

-;, 

CIIY'I8HX, KOrJ:ta OlKRJleiOTCH 60II&WB9 3arpy3KR SI(CII8pHM8HT81lbHOI! HH~pM81IHB0 Bp9MH pe

rHCTp81IHH Jl8HHhlX MOlf!QT 6b!Tb H&CKOII&KO CC?KP81Il9HO nyTeM (j>HKC81IBH QJlHOI yxopo'feBHOI! 

/9/ 
nporpaMMhl, llpyrae IIPOfP8MMhl B 9TOM cnyqae BCKIIIO'I810TCH, 8 pa6oTe. 8 T8KOM -pe-

lKBM9 BXOJlHhl9 6IIOKR MOrllR 1IpHBHM8Tb BOBYIO ·gfl~opM81IBIO yJKe '18pe3 70 MKCQK, 

Pa311H'IHI>Ie TeCTOBI>I& nporpaMMI>I R nporpaMMhl ynpaaneaas o61>1'1BO aeaenRKH no o6'be

MY H 38HHM810T OTHOCHTQII&HO He60IIblU09 Bp9Mll; llnll K8lKJ:tOrO TeCT,oaoro 'BKIII6'19HHB TpetSy. 

eTCH OKOIIO 32 MKCeK, T8K 'ITO nporpaMM8 113 t5 T8~-HX TeCTOB IIOTpe6y9T OKOIIO 480 MKCeK 

( T.e, 1/250 BpeMeHH, Tpe6yeMoro H8 nporp&MMY H3o6p8lK8BBB), 

nporpaMMB 381IHCB H8 118HTY H3 OII9p8TBBHOII 'naMRTH' COCT8BI!HeT OltOilO t80 MKCeK 

Ha OJlHO C06YTH9> llpyrKe onepaUKB H8 :;18110MRB8HB9 YKPYIIH9HHOII HH~OpMBIIRB B onepa THB

HOll •naMRTB~ Tpe6yiOT eme ,., 100 MKC,eK, 

CneJ:tyeT noJ:t'lepKHyT&, 'ITO nporpaMMI>I acex npoBOJ:tBMhlX aa Mamaue onepauul! J:tOIIlK

Hbi Xp8HHTbCH B ee onepaTBBHOI! II8MRTB, 3aH9C9HBe Jl0liOIIHHT91tloHO~ HH~OpM81IHH 0 KOTOpSH 

MOlK9T 6b1Tb T8KlK9 HCIIOII~3088H8 B nponecce perBCTp81IBB CII9KTpOB (aanpBMep, TeopeTH

qecKB IIO.IlC'IHT8lJHI>I9 CU8J:Tp!>l 0 C KOTOpi>IMH Cp88HI{!BaiOTCB 9KCII8)1HM8BTan&;Hhl8 p93YIIbTaTI>I) 

T8KlK8 llOII?KHbl ·xpaHHT&C!I 8 OII8p8THB:BOI! naMBTB, ~0 IIpBBO.IlHT K TOMy, 'ITO lfpB RCUOIII>-

30BaHHH UBM a TSKRX pa3RO¢TopoHHHX pelKHMex pa5o-Tbl J:tllSI xpaaeHBlil H3MepH&MI>IX c~ex

TpoB MOlK8T 5b1Tb HCIIOillo30BaBO TOII&KO OKOIIO IIOIIOBBHbl o6mero 06'beMa onepaTHBHOI! 'na

MSITR'. 

113 liPII881l8HKhlX IIPBM9poll BB.IlBO, 'ITO HCIIOI!Io30B8HH9 M81lhlX' UBM JliiSI 3aJ:t8'1 MHO

roMepljOro 8HallR38 H9CKOII&KO yMIHb~aeT 6biCTp0J:tellcTaHe perHCTpupyxnuell CHCTeMI>I no . ' ' 

cpaBB8BHIO C allaiiR3aTOp8-MH C ~BKC~pOBBHHOI! nporpSMMOI!, Bi>IIIOIIB8_HH9 OJlH08p8M9HHO C 

H860pOM naBBb!X .npyrBX nporpaMM ( BI>IBO.tl, KOBTpollbBf,l8 OlleHKR ;a_ T,,t~,_) TaKlKe Tpe6ye:r 

Bp9M8HB u, CII9Jl088T81lbBO, MOlK9T npHaeCTB K eme 6on&WeMy 381d8.1llr8BII10 aa6opa BH~p

MaUBH, PerRCTpSUBB t00-200' co6!>1TBl! B C8KYHilY npu 8H811R3e B liapannen&liOM BI>IIIO,IJH8BBH 
... .... .. , ....... 

B8KOTOpi>IX nporpaMM 1Ip8.1lCTaBneBRH pesyni>T8TOB HBIIH8TC!I 0 ,po!ITB00 npe)lelt&Hol! CKoli. 

POCT!>IO llllR T8KBX CBCTeM. n'epexo.n It 6onee 6wcTpblM UBM MOlK8T, 8CT9CTBeHHO, IIOBbl--

CHTb STB ttpell&llhlo 

r) UBM c ~YRXIIBRMR ynpaaneBRSI 

Bonee paaaoCTopoHRRe ~3MOJKBOCTR a aonpocax perncTpanHH a o6pa6oTKB aKcnepu

MeHTallbBoA RB~opMarrBJJ, a TaKlK8 B03MOli!IIOCTB acnon&30B8BHH UBM JliiH uenel! ynpaane-
1 

HHR SKCII8P,IIMeHTOM B 6on&mell CT81I8Htl0 'I&M 8 cnyqae 1IpBM9H8HHll 8B811B38TOpOB, BblllBR-

raiOT Tpe6oaaHHH KOMIIIIeKcaoro 'IIOJ:tXOila K, oueuxe BpRM8Bl!eMoro o6opyllOBBBBH, UBM cTa

HOBHTCB '18CTbiO SKCII9pHM9HT81lloHOll CBCT8Mbl, B )mTopyiO BKII10'1810TCR YCKOpH1'91llo (peaK

Top), Jl9T8KT0pbl C SII8KTpoHHbiM 060p)'.llOBaHReM, Bbi'IHCIIHT811&B8H MaWRHa H rrenH ynpaa-

118HHII R KOH'J:pOIIH 0 CBH3hlB8101IlB9 f1C8 STH OCHOBHbie 3B9HbH, 11HTepeceH B 9TOM OTHOW8HHB 

' • 11 

,t 



/g; 
npoeKT H~B8HCKOJ"O ysusepcBTeT8 (CiliA) , KOTOpMA npe,aycMaTpBB88T BKD~'I&RB& OTBO-

CBTenhHO 6wcTpoQei!:CTBY~IIleA M8WBHM PB-440 B BaMepBT&DhBMI!: KOMnneKC QDB BQ&pBMX 

BCCD8QOB8HBA H8 llBKnOTpoBe (puc, 8) • npeQDOD8J"86TCB, 'ITO ST8 CBCT&M8 6y,aeT B.MDOII

H8B8 C B36MTKOM OOOpyQOB8HBB, T8K 'ITO CDO~M& SKCDepHM&HTW MOryT DOTp&OOB8Th BC

DOIIh30B8RBB BC&J"O ooopyQOBaHBB, a 001198 DpoCTble, KOTOpble MOJ"IIB Obi He Tp&OOB8Th 

see!!: CBCT&Mbl~ !Sy,ayT BbiDOIIII'eHbl oonee S(jHpeKTBBHO B TO'IHO. UBM, HCDOIIh3yeMaB B pelKJI

Me MHoroMepuoro asanu3a, 5y,aeT cnoco5sa TaK*a uanocpe,acTBaBHo ynpasnBTh nono•aRaeM 

QaT&KTOpOB (38pB*aBHbiX '18CTBil B Y -nyqaii)1T8K 'ITO K8~MA 83 HIIX MO•aT 38HBMaTh DO'ITR 

n~!Soa DOIIO~aHBe H8 ccjlapa UM&pbl • no OllaHRa 8BTOpos, QIIB QOCT8TO'IHO KOMDnaRCHOro· 8JtC

napBMaHT8 DOTpeoyaTCB 113MapBTh, DO MaHbWaA Mapa, BOC&Mh napaMaTpoB, B CBB311 C STIIM XO-

TR M8WIIH8 npaQH83H8'1aH8 Dpa~e BCaro QnR DpoCTbiX OllaHoK, OHa QOn*H8 OOD8D8Th BbiCO

RHM Ob!CTpo,aaiCTBBaM, Bech KOMDnaKC 5yQaT BKD~,'18Tb B ca611 6b!CTPYIO .naMRT:. C 612 K8-

H8n8MB ~8 fSB8KC8X0 8 !SIJOK8 ll8MBTB" 110 4096 CnOB, 2-3 yCTpoi!:CTB8 M8J"HBTHOII 38DB-
It 

CH, 8 R8TOQ~O-ny'laBWX HBQBK8TOpa B ,apyroa o!SopyQOB8HBe ynpaBIIaHIIR BH$OpM81lllell II ea 

BbiBOQa, 

noQIIOQII BTOro pacCMOTpeBBIO paanR'IHbiX B03MOmHOCTeA UBM B pamuMe MBOJ"OK8B8Dh

HOro 8B8DB380 MOmHO OTM&TBTh H&KOTOpMa OCOO&HHOCTH T8KBX·CBCTaM DO Cp88HaHBIO C 888-

/28 29/ 
IIR38TOpaMl! C cjJBKCRpOB8HHOA nporpaMMOA ' , 

t. UBM IIBIIRe,.CSJ annapaTypoA c !Sonea paauocTopoHHHMB cjlysKUHIIMB. 3ro o6ycnosna

HO !Sanae WBpOKBMB BOSMOmHOCTRMB nporpaMMBpOB8HBII pafSOTbl UBM, MaWBB8 COBMeCTHO C 

!SIJOK8MII npeo!Spa30B8HBII MOmeT IIBIIIITbCR OQHOBp8M8BHO 8MliiiRTYQHbiM BnB Bp&MaHHbiM 

8H81IB38TOpoM, ycTpoiCTBOM 38DBCB H8 M8J"HBTHYIO nasTy, COpTBpoBIIlHKOM uucjlopM81lBB C 

naHTbl, ycTpoiiCTBOM Q!SpafSOTKII H T,Q, 0QHOBpaMaHHO C STBM nporpaMMOA MOJ"YT fSbiTb 38-

Q8Bbl palKI!Mbl Dp8ACT8BlUiHBR peaynhT8TOB B $)'11RilHB ynpaBIIaHIIJl SKCDapBMaBTBnhBbiM o1So

PYAOB8BII8M. 

2, lliRpoiDl& BOIIMOlkliOCTB DpH BCDODh30B8HBB M8nbiX llBM IIOS!BIIRIOTCH B OTHOW&HBB 

ycT8BOBII8BHB !Sonae T&C&Oro 1 KOHT8KT8' 3KCDapBMaHT8TOpa C SKCllapBMeHTOM B OC03H8H

BOM e DOMOIIlhiO M811lRHbl B03A&ACTBBB 'laiiOB&Ka Ha \x:on SKCllapBMaHTa B neiiiiX HaB!Sonae 

!S.IiaJ"ODpRIITROro aro !IpoBeAaBRll, 'CsaTOBOII Kapa~am', KaK H Da'laTaiOmBa ycTpoiCTB8 

BBOA8-BbiBO.!l8~liBnli~TCll JAO!SBbiMH R8H8118MB 'paarosopa• SKCllapHM8HT8TOpa C MalllBHOA, 

. ' 
npB'I&M paarosopa, yJlo5uoro B noHsTBoro JliiR oooux. KpoMa Toro, UBM a CB1JY csoRx 

6onaa mRpoKBx c'laTHbiX H03MomuocTall B 5onaa paasoo6pa3HbiX cnoco6os Dp&JlCTaBII&HHB 

paayn&TaTOB OTKpbiB88T AOIIODBBT81IhHbl8 cjlopMbl HaDOCp&.!lCTBaBHOJ"O cpaBBakaB 8KCDapBM&H

T8DbBbiX pa3yii&TaTOB C TaopaTB'IaCKBMB llpaQDOCblnKaMH, 

8. npRMaBaBBa UBM sanocpaACTBeHHO B 8KCDepBM8HTa D03HODIJaT Be TOII&ItO Bbllle

nBTh QIIB ];larBCTpanBB .[laHHbla, KOTOpbla npeQCTaBIIB~T HHTepac, B Talti'IM OISpa30M COKpa-

TBTh OIS~aM perBCTpBpyaMOI!: uucjlopMallBB0 HO B llpoBOQBTb Ta.Kym~ o!Spa60TJtY parBCT-

12 

• 
' 

·'\ 

pupyaMLIX .[laHHLIX C T&M, 'IT06bl C l;!ylKHqA JlOCTOsapHOCTbiO I<OH'i:POllBJ 

TaKymag OUaHKa XOQa 8l<CR~pB~aHT8 ~b!li\llaT OCO!SaBHO BalK!Ia
1 

H8!1pHME 

RBIIllaTCll YHBK.anhllbiM Hnl'l KOr~a SKC~apuMeHT llpOQOnmaaTCB llnBTSIIbll 
'. 

aro DOBTOpai!Ha 83-3~ HaBbiHBllaHHOII O~BfSKH ~~-~T OKa3aTbCB. 38Tpyn 

B UaliOM pHQa Clly'laal!l SKCDapHMaHTan&HJ>Ia paayn&'l'aTLI llOI'IlKHbl 6b!Tb. 

napa,a nposa.aeuaa!l.! cna.ayromaro &Tana B3Mapaaull, · 

I 

4. UBM oTKp~>~saaT1 .aono~tHHTellhBLia B03MqmRocTu s o6nacTu aBT• 

MeHTa. 05paTHall C:Sll3h QnH ynpaBn&HBH SK~nap~M~STOM MO*aT ocymac 

qepaa 'lanoae~~:a ,HQ u uanocpencTsauuo oT MamHHbl 11: 9KcnepBMaHTan&Hc 

.s. Ba*R&IM rip~HMymacTBOM HBnBeTCR TaKma. To, 'ITO UBM 11apst,a~ 
3KCDepHMSIITallhHOII HH~OpMallBB lla TapBaT· CBOBX cjlyHitll~ll Kal( YH"'Bapc 

uag MB.Ill1'11181 CIIOC05Hall DpOBOQBTb M8TeMaTJ'I'IaCKBe: Bbi'U!CnaHI!R, , 'r-.~ 

· · l'r: .. ' 
HapH,ay c .aocTouucTBaMH cucTaM c UBM Momuo ~T~aTI!Th 11 ~~,fc 

TaTRB, &_-napBbiX, auanB3aTOpbl Hit OCHO!ila UBM .BBIIII~bil, 11:811:· nra~. 

MH perBCTpBpyromHMB YCTpollCTBaMB, BalKanB CBCTaMbl C tPHKCBpOB~HO~ 

o5ycnoanauo TeM, 'ITO OllapaUBB B llBM BblliOni;IRlOTCH no O,TQanhHLI~ .~ 

TaM. Bo-sTophlx, cHcTaMi.I auans3a c Man&IMI! U'BM ocTa~TcH 6onae n< 

3aTOpb! 0 npa.llH83H8'1aiiHbla. Qnll KOH!tpaTIILIX Uanal!:, 3TO llpOBC,ICOQBT ljp&l 

BKIIIO'Ia,HIIH B TaRHa CBCTeMbl l;lOIIOnHHTaJTt-MOJ"O o6opyJ;lOBaHHH, 
1 

Ite a·aBIIT< 

a npouacca parueTpauuu uucjlopMauuu, a ucnonb<lyaMoro . .ana"o5paflo'!'Ku
1 

3YIIhTaTOB B 1-;,a,, T,a, B 'TaX nponaccax, KOTOpbla ooycnasDBBSIOT ·QTMa• 

MymacTsa llBM,· B-TpaT&Hx, ucnon&3osauue UBM s SKcnepaMaH~~IIIaiiLU 

n~~rpaMMupo~a~IBH scax,.aame, caMLIX npocTbiX onepauull.' 3To np~:U'LIIB#l 
Tpe5oBaiiBSI K uay'IHO!I.IY napCOHany, pa5oTaiOillaMy C ;aJtHM o!SopynoB8HHe 

Y'IHT&IsaT&CII npu nocTasoslte aKcnapuMesTa• B ua~<oTop&Ix cny'lasx •Hen< 

cnomHoM KOMnnaKca ~5opa llnB ynpasnasug MomaT o1K~3aThCB ·Alima HaJ 

cnomHOCTII COOTasnaHBSI. nporpaMM, 

2, HaMepuTan&HLia ixeuTJ!.bl, 

MuoroKauan&H&Ia auanuaaTopbl Ha TbiCH'II'I u ,aacBTKH TbiCB'I KaHane 

rucTpanuu c UBM npencTasniiiOT co6oll nocTaTo'IJ'Io 'cnoJiq~oe B noporoe 

o5opynosauua. 11cnon&aosauua Ta~~:oro o·5opynosauua nn.R o,auoll &Kcnapu~ 

B PBQa ~ny'laas MOmaT OKa3aThCII SKOHOMB'IacKB HaonpaanaHHbiM, 3TO B 

Bb!X, B3 TOro, 'ITO SKCDapHMaHTBDhHLI& II3MapeHBII1 .1\.aK .Dpli.Bi!no, 'lapeny 

pa3yD&Tali'OB0 DOQJ"OTOBKOI!: HOBLIJI MaTO.!lBK, a TaKme . DpOBeljeHBaM llpens, 

IS 



/9/ 
yBBB9pCHT&Ta (CiliA) , EOTOp~ft npenycMaTpBB88T BEII~'I9BB6 OTBO-

MaWHH~ PB-440 B BaMepHT61JbBbiA EOMnneEc nna lUlepBb!X 

UHKIJOTpOR9 (puc, 5), npennonaraeTCH, 'ITO 9T8 CHCT6Ma 6yneT B~non-

o6opynoBaRHH0 TaE 'ITO ciiOlKRbl6 9KcnepHM6RTbl MOI'YT noTpe6oBSTb BC

o6opyUOB8RBH, 8 6onee npOCTbie, EOTOpblll MOI'IIB 6bl R6 Tpe60B8Tb 

6ynyT BbmonueHbi 6onee a<M>eKTBBHO R TO'IHO, UBM, Bcnon&ayeMaa B palKJI-

6yneT cnoco6aa TaK~e aenocpencTaeuuo ynpaanaT& nono~eaaeu 

'laCTHU B Y -nyqeft)1TaK 'ITO Ka~blft B3 HHX MO~eT 3aHBM8Tb UO'ITII 

ccjlepe EaMepbl • no OU9HK9 aBTOpoB, UIIH nOCTaTO'IHO KOMnll&KCBOro· $JCC

a.,,;voT<"I B3M9p51Tb, no M6BbW9A Mepe, BOc9Mb napaMeTpoB. B CBH3B c 9TBM xo-

npe~e acero nna npoCTbiX oueuoK, oua non~ua o6nanaTb awco

Bec& KOMnneKC 6yneT BKIIIO'I8Tb B ce6H 6biCTPY~ J'8MHT~ C 612 Ea

" 6aaKcax, 8 6noKa .,naMHTB no 4096 enos, 2-3 ycTpollcTaa M&I'RBTHoll aanB-

uanRK&Topa u npyroe o6opynoaaa11e ynpaaneuus ·uacpopManBell u ee 

uToro paccMoTpeHB~ paanB'IHbiX B03MO~RocTelt UBM a pe~HMEI MHoroEaHan&

MO~BO OTM6TBTb H6KOT0pb16 OC066RROcTB T8KBX CBCT9M no Cp8BB611BIO C 6Ha-· 

/25 29/ 
cjiBKCBpOBaBHOA nporpaMMOft ' , 

HBIIHeTCH annapaTypoft c 001166 pa3HOcTOpoHHBMB cjlyHKUHHMBo 3TO OoyciiOBn6-

B03MO~HOcTHMB nporpaMMIIpoaaHBH pa6oT&I U BM. MaWIIHA coaMecTHO c 

MO~eT HBIIHTbCH onB<>Bp6M6HHO aMnlJBTYUHbiM BIIB BpaM6RHblM 

ycTpol!CTBOM 3aiiBCB B8 Mai'HBTBY~ IJ9HTy, COpTBpOBWBKOM uucjlopM8UBB c 

0 6pa6oTKB u T,n. OnuospeMeaao c STBM nporpaMMOA MOI'YT obiT& aa

pe3yn&TaToa B cjlyuKUBB ynpa81I9BB51 9KCnepBM6HT81lbBbiM OOo-

ucnonb30B8HHB Manblx UBM nol'!Bn5110TC51 a oTaoweHBB 

oonee T6c&Oro 1 KOHTaKTa' 9KcU9pBM9HTaTOpa C 9KcnepHM6HTOM B orOSHaH

MaWBHbl B03neftcTBBB qenoaeKa aa xon aKcnepaMeRTa a uensx uauoonee 

npoaeneHBst. 'CaeTosoA KapaH.Ilaw•, KaK u neqaTa~mue ycTpoiiCTaa 

ynooabiMB KaH&IJaMB 'pa3I'OBOpa' 9KCnepHM6HTaTOpa c MaWBHOA, 

yno6aoro B noustTBOI'O nns OOOHX, KpoMe Toro, UBM B CBIIY CBOBX 

paauoo6pa3HbiX cnoco6oa npen<:Tasneuua 

nononuuTen&uble cjlopMbi uenocpencTaeuuoro cpaaaeaast &Ecnepuueu-

c T60p6TR'I6cKHMR npeAIIOCbiiJKaMH, 

Jteueuae UBM uenocpenCTaeuuo a aKcnepaMeuTe no3aonaeT u~ TOIJbEO Bblne

naBHbie, KOTOpble npencTaBIJ51IOT HHT&pec, B TaEBM o6paaOM COEpa-

uucjlopM8UBB, BO B npoBOJlBTb T&Eymym o6pa60TKY perHCT-

12 

... 

pupyeuwx naHHbiX c TaM, '1To6bl c IIY~Bqll nocToaepaocT&IO KOHTponapoaar& aKcJiepuMeaT, 
1·,' 

TeKymaa oueuKa xona aKcaepRMeHTa 6biBaeT oco6eaao aa~aa, aanpaMep,, Korna aJtcl'(epaMeHT 

HBIIH8TC9 yRR,,81JbHbiM _HIIH KOI'.[la 9KCil8pRM9HT nponon~aeTca AliHT61IbH06 Bp6MH, T81t 'ITO 

ero noBTOp6HR6 H3-3~ H6Bbl9BII6HHOA OWBOKH MO>KeT OK838TbC9 38TPYAHHTMbHI>IM. HaKoaeu, 

B U81JOM pane cnyqaeB 9KCnepBM9HT81JbHJ>I8 peayn&T8Tbl nOIJ~Hbl 6b!Tb. RHTepnpeTBpOBaHbl 

nepen npoaeneuuel\.t cneny~mero STana D3MepeauA, 

4. UBM OTll:p&IaaeT! nonOIJHHTen&H&Ie BOSMO>KHOCTH a o6nacTu aBToMaTH3811BH aKcnepa-, 
M6HT8, Q6p8THa51 CB93b nna ynp8BIJ8HHH 9KCIIepBM8HTOM MO>K6T oeymecTMSITbCSl H,e TOIIbKO 

qep93 '161IOB6K8 ,BQ H H~IIOCp6ACTB6HHO OT M8WHHbl . K 9KC116pHM8HT81JbHOMY o6opyA~B8HHIO, 

6, Ba~HbiM npeuMymecTBOM sanaeTca TaK>Ke To, 'ITO UBM aapstny c perucTpa!lHeA 

9KCII~pHM9HTBIJbHOft HH<!JopMaDBH H9 TepaeT· CBOHX cjlyHKilRII KaK YHI!_BepcanbH89 Bbi'IRCIJRT81Jb

Ha9 MaWHH8 0 CIIOCOOH89 npOBOAHTb MaT8M8TH'I8CKR6 Bbi'IRCIJeHHH, 

Hapauy c nocTOHHCTBaMH cBCTeM c UBM MOJKBO OTMeTHTb u aeKoTop&Ie ax· Henoc

TaTKH, Bo-nepBbiX, aHBIIB3aTopht Hll OCHO!ile UBM HBII910TCH, KaK npaauno, !Sonee MenneHHbi

MB perHCTpHp)"IOWHMH YCTpoflcTBaMB, H6>K81JB CHCT8Mbl C cjiBKCHpOBaHHOI! npOI'paMMOfl, 8TO 

o6ycnoaneao TeM, 'ITO onepa!lBH a UBM B&monaaJOTcs no oTnen&HbiM nporpaMMHbiM TaK

TaM, Bo~BTOpbiX, cBcTeMJ!.I auana3a c M&llbiMH U'BM ocTaiOTca 6onee noporaMB, 'laM auanu-. . 
3BTOpb!0 npenHa3H8'1eHRb18. nna KOHKpeTHbiX uenel!, 3To llpORCXOART npe>Kne Bee~ J!3-38 

BKl,IIO'Ie;HH9 B TaKH9 CHCT8Mbl nOIIOilHHTeJTf-HOI'O OOOpyllOBaHBH0 , He 3aB9TOI'O H6110Cp8UC'I'B6HH0 

a npo,uecce perucTpanuu BacjlopMauua, a ucnon.,~yel>!oro .nna o6pa6oTEH0 npenc~aaneaaa pe-
. .. ' . ' . 

ayn&TaToa u T.n., T,e, a Tex npoueccax, KOTopble o6ycnaanuaaiOT OTMe'leHHbie BhiWe npea-

MywecTaa UBM.' B-TpeT&ax, ucnon&3oaaaue UBM a aKcnepaMeHTBIIIiHbiX 38Jlaqax Tpe6yeT 

~~~~I'p8MMBpO~aHH9 BC9X 0Aa>K6' C8MbiX llpOCTbiX onepauafl. 3TO np9Jl'i>HBriljeT llOIIOIJHHTen'bH,bi6 

Tpe6oBaHR9 K Hay'IHOMY llepcoHaiJY1 pa6oTaiOIIleMy C ;aKBM OOOPYAOB8HH9M1 H He M0~61' He 

Y'IBTbiBST&ca npH nocTaaoaKe aKcnepaMeaTa, B aeKOTOpbiX cnyqaS!x acnon&3oaaaae .UBM a 

CIJO>KHOM KOMnneKC8 OTOOpa liiJR ynpaaneHH9 MO>K8T lftB3aTbC9 n·a~e, H6p8UHOHallbHbiM ll3-3a 

CllO>KHOCTI! cOOTBBil9HH9 nporpaMMo 

2, H3MepHTen&H&Ie ueaTpbr 

MHCl'OK8HallbHbl8 8HallB3aTOpbL HB Tb!C9'1H H A9C9TKH TbiC9'1 KaHaiJOB B CHCT9Mbl pe

I'HCTpanltil-c UBM DpellCTaBIJHIOT coool! AOCTaTO'IHO-CIJOlKI{09 R llOporoe 9KCIIepBM9HTanbHOe 

~6opyllOB8SBjl. Hcnonb30BaHBe TaKOI'O o6opynoBaHH9 nna onuol! SKC116pHM9HTanbHOll pa60Tbl 

B pane .CIIY'I88B MO>KeT OKa3aTbC9 9KOHOMR'I8CKH HeonpaenaHHbiMo 3TO BbiT8K8eT1 BO-nep

BbiX, H3 TOI'O, 'ITO 9KCIIepBM6HTallbHbl6 H3M8p8HR90 KaK 11p8BRIIO, qepenyiOTCH C oppaoOTKOl! 

pe3yll&TaToB, nonroTOBKOII HOBbiX M&TOilBK, a TaK>Ke npoeeneaueM npenaapu'ten&HbiX 6onee ,i . \ IS 

.·:.;1 
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npOCTbiX H3MepeHHII, Ha HeKO'rOpblX H3 STltX. Manos' fi~nbUIHe pei"HCTpltp)'IOWRB CRCT8Mbl MO• 
I • " . · " .i 

ryT He noTpe6osaTbCSio C .llpyroll CTOpOIIbi, B KpynHbi'X cPI!3H'IeCKHX nafiopaTopHSIX R Ha )'C-

T8HOBK8X THna pea·xTopa iUjil YCKOpHTenR HMeeTCSI li03MOli<HOCTb npOBOAHTb OAHOBp&M~HHO' 

aecxonhKO sxcnepHMBHTOB, Tpefiyrowax AOCTaTO'IHO eMxllx cacTeM perucTpanaa. 

' I • 
Co3.1l8HRe KOMIUieKC8 o6opyii.OR8~11Bo Ofi'bellBHeHHOI"O B H3MepltTen&HOM ueH'I'pe, 068CI18-

'IHB8IOIUero perHCTp~RIO H o6pat50TK)' HHcPoPM81lRR OT, aecxon&KHX O.llHOBpeMBHHO npOBO.IlR

MbiX SKCnepaMeHTOII, no3BOI1SIBT fionee scPcP8KTHIIHO HCnOn&30~Tb ofiopyAOB8HHB, npRMeHSlll' 

ero nna pasnH'IHbi~ 3aAa'l, o6oii'I'H pRll uenocTaTKoa, npacymax ananH3aTopaM c «Pnx<iaposall!

noll a 's~moMRB~eMoll' nporpaMMOII, HaKoaeu, oTxp~>~.Sae'r AononaaTen&Hbie B03MOJKHOCTH s 

npoaeABHHH C8MHX SKCnepHMeHT811bHbiX HCCll&AOB8'HIIll, 

TaKQII nOAXO.Il K 38.1l8'1~M R3MepeHHII H8K118llbUI88T OOpeAeneHHblll OTne'laTOK K8K H8 . 
KOHCTpyKIIHIO 811118p8T)'pb!, T8K H H8 opraSII3811110HHh!& C'rOpOHhl nposeAeHHSI 3KCnepHM8SToS, 

nocneasee si>!palKB&TCR npelK.Ile ecero s TOM, qoto aanu'IHe mapoKoro xoMnneKca SJieKTpoH

ao!! perucTpapyiOwell annapaTYPbl onllenenReT .nonro'roattY caMoro 4lll311'1acKoro sxcnepu

M&HTII• J:i MeTO.IlllK8 nposeJ:I~I!!IIII, B HoBOe J:lononBIIorena.Hoa ot5op)'AOB8HH8 Co3A8IOTCH C yqe

ToM uMeromaxca Me'roAOS uaxonneaua, cop'rHpoBKH BllcPoPMallHH B nepena'IH ee aa UBM. 

;H3M8pRTenbHhl8 ueHTp&I MolKHO X8p8KT8lJH3088Tb IU!Il Q.8llbHeiiWH8 waru s 'o6o6IUeCTB

ne'asH' see paCIUHpRIOIUei"OCH H )'CI10)1(HHIO!Il81"0CSI 3KCOapB~a!fi'linbHOI"O o6o~yAOS8HHII, nep-, 

SblM IUSI"OM S,· !JTOM S811p&BneHRH SIBHllCII S Cs08 Bp9MH ~pex91l OT, 3a,z:18'1, S KOTOpblX seC& 

3KC118pHM8HT ( SKI1JO'l8H RCTO'ISIIK R3lly'I&HHII H Pel"RCTj>HJ))'IOIII)')O annapaTypy) fibin • co6c

TS8HROCTbiO' O.llHOil rpynnb! 0 .K &ltcne~HM8BT8M S8 -don&i!IBX y~opBT81111X ( peaKTOpax), I'll& 

8KcnepRM&HT8TOP CO CBOHM 3KcttepRM8HT8/tbSblM o6opynoj34aBaM HCI10.11b3)'8T Bhlllei1R8Mblll 
. I . ' 

aM)' Ha onpeneneaaoe. BpaMR ny'loK qacTBI11 BTop&!M ManoM n . MOM upouecce IISHnocb 

s&eAH&H&e Sbi'IHCJlRTen~Hbllt M8IUHH AllH nposene&llll M8T8M8TH'I8CKOII o6pa60TKH pesyn&Ta

TOS &KC119pRM8BT8• Bp&Mll BC110llb30S8HHII 9TRX M8IUBB T8K~8 pacnpall811ReTCII M&lKAY p~3-

RbiMB &KcnepaMel!'ran&HWMII rpynnaMH. Ha~oseu, o6'be.llBBesae sneKTpoSHb!X ycTpollcTB sa-

l ' 
KOI1ll8RRll R TeJtymell o6pafloTKR ~BcPopM8UBB S B3M8~SJlbH'bi8 118HTpbl SISIIllSJCb TpeTI>RM 

IUaroM. Y &KCI18pBM8HT!lTOp8 S 'co6CTS8BHOCTB' npo!10nlK8IOT OCT8HTbCII AeTaKTOpb! '18C

TRU a caAaaaHaR c sHMit anex'rposaKa. 0AsaKo MOli<HO OJKHA8T& sacTynneHRII aosoro STana..: 

Korna 3TO o6opynosa8ue ~pacT&T nacTon&KOI'ITO 6yneT uenecoo6paaHhlM ~ro o6'b8-

.naaesae a cosnaaae KOMQnexcos p.n11 pemesa11 uenoro Kpyra saAa'l onpeneiJessol. ot5nacTH 

cPH311KH. 

, CpeAB pa3aoo6paaBII nyTell coanasaa •onapaTyphl aauepHTenhHhlX ueHTpoll, ·npJJcno-.. 
I ' ,' 

cofinaSHb!X AIJR KOHKp&THJ..llt )'CIJOSHII TOll BIJR RHOII nat5opaTOpKH, MOli<HO, Oll.H8Kf;'o Shlll811HTb 

TpH X8p8KT9pHbiX H&np&Bn8HHII: 

-B3M9pHT911bHbl8 ~esTpbl sa 6838 yCTpoiiCTS c· cPHKCHpOBaHHOII npOI'pi!MMOII, 

H3M9pHTen&Hbl9 uesTp&! H8 OCHOB8 ll 8M II 
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- KoM6HHHpoaa~ilhie neHTpbl,, BKIJIO'iaiOmHe UBM R ycTpo!!cTea c <Pal 

.p8MMO:ti, 

A) HaMepHTen&Hble 

HOI! nporp8M"MOII 

UEIHTpbl &a 6a3e )'CTpOIICTS c 

Ocnoaoll H3MepHTell&Horo ueaTpa, PaCC'IRT&KHoro aa npReM H aaamr: 

Tan&HbiX AiiHHbiX OT H8CKOllbKRlt OAHOBp&M8HHO DPOBOJlH'-!b!X SKCnepHMeHTO 

MS!Tb', EMKOCT& H san. naMHTH o6&!'la'o Sb!6Hp8JOTCR·c )''leToM cnenatfiHKII. 

pHM8HTOs, AOCT)'DHOCT_H TOro RJlH IISOI"O SHA8 '118MIIT~', Onb!Ta pafiOThl 111 

0CHOBHb!e OCOtl9HHOCTH TBKHX H3M9pH'TellbHbiX IleH'rpOs MOlKHO p&CCMOTp&~ 

• nafiopaTOpJ!oro H3M9pHTen&HOI"O UeBTpa 
11 

( nHU) , Bb!ROJlHa&sdro Ha OCHQB 

/14/ ' $eppHTOBOII •naMRTbiO' H MaraHTHOII nesToll , Yc'rpoltcTB& c «Pepp)ITOBOI 

CTaBJlSIIOT C~6oll no C)'IU&CTsy 8BTOHOMHb!8 Mai"HHTHhl& 01'!9p8THBHble •. 1 

! , -~ .i ·' 
Tpollc'rea ( M03Y) MHoroKaaan&HbiX aaanasaTopos c .Pa:~tcllposaaaoll ~~ 
SHSI 91lHHIIllb! S KAHan C SaAaHHbiMH aApecaMH. 'bono K&Hi~Jlos S OTAenJlo 

' 16 ··; 'lj ·: 
neTcR oT 266 no 2048, 91\IKOCT& Kaaanos - 2 • CyMMepaoe 'IHc.no K~ano 

'( ' ycTpollcTB •naMI!Tell' cocT&BnReT npHMepso 9000. HsMepsfen&Hbllt aern))' c 

naMa (sa'!RHaR 11PHMepao c 1960 roaa), Tax 'ITO HBPS!llY c nony~pOBOll~K( 
nonb3YIOTCII II naMnOsble 6noKR, 

noMHMO $eppHTOBOil: 'D&Mll'rH~ H3M8piiT811bB'blll lleHTp BKlliO'IileT S Cef 

. 1241 CTBO C M81"SHTHOII Jl&HTO!! .llJlll npOB&.Il9HHll M~QI"OMepHhllt B3M&p9Rilll , ~ ( 

$opMaUHH c ne~Tbl npoaseoAHTCR c noMoiU&IO OAHoro ana aecxon~JtHX ~03: 

Bnotta •naMRTH' co6RpsiOT a copTHP)'IOT aKcnepaMaKTan~o~IO HucPopM~ 
Topoe aanyqeaRH, pacnonol!C&HHhlx BAon& aei!Tpoaonposonoa BMnyn&cirorcr p~ 

aoe (Anana aei!Tposonpoaonoa 1200 MeTpos). J:!enocpeAciBeaao x ·ne'raKTpp 
. ' \ 

eTC II aneKTposaoe o6op)'AOB8HHe .ll/111 npensapHT&nblloro 076opa ·ayiljubl~ ·co~ 

'leCKHe HMn)'n&Cb! nepeA!i)TCII 110 ShlCOKO'ISCTOTSblM ~fi&niiM 11' U8BTPallbHbl 

Hblll aan, C 110MOIUbiO SXO.IlSOro KOMM)'TaTopa 3TH C~I"H81Qo1 MOl'YT DO,Ili1B8Tb 

HnH HeCKOIJbKO 6noKOB npeo6pa30BaHHll aaanoroaoll B8JlB.,Hbi.B KOll (~MnnH 

Bp9MII - KO.Il R T.A,), KOAh! OT fiiJOKOS Ilp&06pa30MaHII 'l&pe3 ~IJOKB 11pOM8l 

MRTII' 110CTYI18IOT Sa ~03Y RllH MCI"HHTHYD Jl&BTy, rne 11poB3SO.IlBT~SI C 

HllH 38110MH.JiaBH8 RHcPopMaUHH, 
·~~ 

UeaTp pacc'!HTaa rna.BH&IM o6~soM sa apo&eneaae speMeBKhlX H aMnl 

HbiX H3MepaSHII, 0AHOMepHhla H MBOI"OM8pHhl8 H3MepeB[Jll C .'IHCllOM Kaj18JlOS 

BOJ111TCII Ofibl'IHO C M03Y, llnR 6onbl!lero 'IHCI18, xaJianoB llp&Mesaoro R MHO! 

8Hi111H38 HCIIOJlb3)'8TCH 20-AOpo~e'IS&SI M81"HHTHall 118ST~, .. sa KOTOpyD KO.Ilbl 

COCTOll!llYIO H3 .t\B)'X finoKOB DO 32 CllOBa, 0AHC " pe3 npOMBJICyTO'IH)'IO'eii8MliT&0 
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aeKOTOphlX H3 3THX. 3T8DOB 6onb!UH9 perHCTpllp)'!OWH9 CRCT8Mbl l>fO• ' • I ~ 

CTOpOHbl, B KpyDHbiX 4JR3H'I8CKHX na6opaTOpHSIX II 118 yc- '• 

HM89TCSI 003MOlKHOCTb npoBOAHTb OAHOBp8M'IHH0' 
anH ycKopaTenSI 

Tpe6yro!UHX AOCT8TO'IHO eMKHX CHCT9M perHCTp8DHRo 

o6opyAOB8HHSI: o6~eAHH9HHOrO B R3MepHTenbHOM ueHTpe, o6ecne

o6pa6oTKY HH4JopM8UHR OT H9CKOnbKHX OAHOBpeMeHHO npoBOAB-

6onee s4J4JeKTHBHO HCDOnb30B8Tb o6opyAOB8HH9, npHM8HHH' 

pS!A H9AOCT8TKOB, npHCy!UHX 8HBnH38TOp8M C ¢HKCRpo84&

H8KOH9U, OT!tpb!B89T AODOnHHTenbHbl9 B03MOlKHOCTH B 

accneAOBBHRII, 

H3MepeHHII H8Kn8Ab1B88T onpeneneHHblll OTD8'18TOK KBK HB 

H HB opraHH38UROHHh18 CTOpOHbl npoB8UBHHB 3KCD8pHM8HTOBo 

ecero B TOM, 'ITO H8DR'IH8 WHpOKOrO KOMDneKCB aneKTpOH

orrpenenHeT nonroToBKY caMoro 4JH3H'!ecxoro sxcnepa-

H aoeoe nononaaTenbaoe o6opynoeauue co3naroTcB c yqe

uaxorrneHHB, copTHpoaKH aa4JopManuu 11 nepena'IH ee sa UBM, 

xapaKTe~uaoeaTb KBK uan&uellmue mara e 'o6o6mecTa-

3KCnepHidBHTan&Horo o6opyAOB8HHB, nap-. 

BBHnC!l B CB09 apeM!l nepeXOA OT 38Jl8'1, B KOTOpb!X B8Cb 

1!3D)''IBHH!l H pei'HCTj>Hpy!Oilt)'IO annapaTypy) 6btn 'co6c-

K SKCDepHM9HT8M 118 ~ODb!UHX yCKopHTBD!lX (peaKTopax), rne 

3KCD8pHMBHT8DbHblM_060p)'AOB8HHBM HCDOnb3)'BT ab!AenBeMblll 

qacTHn, BTopbiM STBIIOM e STOM nponecce HBBDOCb 

An!l llpoB8A8HH9 M8TGM8TH'IBCKOII o6pa60TKH pesynbTB-

HCDOnb30B8HBB 9THX M8!UBH TBKlKB pacnpenenBeTCB MBlKAY pa3-

rpynnaMHo HaKoaen, o6~euuaeHH8 snexTpoHHblX ycTpollcTB ua

HH4JopManua B B3M9pHT91lbHb!B neHTpb! !lBRD\)Cb Tp9TbBM ~ 

• co6CTB9HHOCTB' llpD!lOillKBIOT OCT8BSTbCB neTGKTOpbl '!8C-

0nHBKO MOIKHO olKBn&Tb HacTynneHHH aoeoro STana

uacTon&K00'1TO 6yneT nenecoo6pasub!M ~ro o6~e
nnH pemeHHB nenoro xpyr~ sana'! onpeneneHHO_il o6nacTR 

C03n8HB!l annapaTypb! H3MBpHTBDbHb!X llBHTpDB, ·npaCDO-, 

Toll anR uuoll na6opaTopRR, MOIKHO, onsaxo, sb!llenHTb 

U9HTpbl H8 6838 )'CTpDIICTB a· 4JHKCHpOB8HHOII nporpaMMOAt 

llBHTpbl H8 OCHOBB UBM H 
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• 

xoM6HHHpoea~ilbie neHTpbt,, BKDIO'Iaromae UBM H ycTpol!cTea c ¢at<cupoeauuoll npor

paMMOII, 

A) HaMepaTe'DbHb!e neaTpbl Ha 6ase ycTpollcTB c 4JuxcupoBaH

Holl nporpa«Moll 

0CHOBOII H3M9pRTBDbHOrO UBHTpa, p8CC'IHT8HHOrO H8 DpHeM R 8H&na3 SKCn~pRMeH

TanbHbiX n&HHbliX OT HBCKOD~KHX OAHOBpBMBHHO DpOBOARM;b!X SKCDBpHMBHTOB, BBnSIBTCSI •na-

MHTb', EMKOCTb R BRA. D&MHTR o6bi'IH~ Bbi6Rp&IOTC!l c y'!eToM cneus4JRKR OCHOBHbiX e~tcne
pHMBIITOB, llOCTyni!OCTR TOro RDR RHOrO BRAS 'D&MSITH', OnbtTa pa60Tb! na6opaTOpHR H T,n, 

OcHOBHbte ocodeHHOCTR TBKRX R3MepHTenbHbiX ll\IHTpOB MOlKHO paccMoTpeTb' H8 IlpHM~pe ' 

• na6opaTopaoro R3MBpRTBnbHOrO llBHTpa '! ( nHU) , Bb!nODHBHHdro HB OCHOBe )'CTpOI!CTB C 

4JeppRToeol! •naMSITb!O' H MaraaTHol! neaToi!
1141

• YcTpollcTea c ¢eppaToeol! •naMBTbro• npen

CTBBDHIOT C06oi! no C)'!UBCTBy 8BTOHOMHb!9 MaraR;rable '!nepaTRBHblB 38UOMHH810!UH9 yc

TpOIICTBB ( MQ3Y) MHOrOKBHBllbHbiX 8H8DR38TOpOB C ¢HKCHpDBBHHOI! nporpBMMOI! A06aBne

HR!l enaRHilbt B _ xaaan c_ sanaHHb!MH anpecaMR, 'iRcno xaaanoe B oTnenbHOM M03Y xone6-
' 16 

neTCSI OT 256 no 2048, 91\IKOCTb K8H8l!OB - 2 , CyMMapaoe '!HOllO KBHBDOB BCBK TBKIIX 

ycTpOi!CTB 'naMSITell' COCTBBIISIBT npRMepao 9000, J.i3MBpHT9DbHb!l! &lBHTp C03A8B8DCII STa

naMU ( HB'IHI;IB!l DpHMepHO C 1~60 rona), TSK 'ITO HBpH.IlY C nonynpOBOAHRKOBbiMB B HeM RC

nonb3)'10TC!l R naMnOBb!e G!JOICH, 

noMHMO ¢eppHTOBOII "DBM!lTR~ H3M9pRT9llbHbli! ll9HTp BKII10'189T B C96SI T8KlK9 ycTpoll-

. /~/ 
CTBO C MBrHRTHOII DBHTOII AilS! DpOBBABHHSI MsOrOMBpHhlX R3MepeHRII 0 06pa60TK8 RH-

¢opM81lHH C 'net"Tb! npoR3Ii!OAilTCROIC noMO!Ub!O onaoro RDH HBCKOni>KHX M03Y, 

Bnoxu •naMHTR• co6uparoT u copTHpyroT &KcnepuMeaTanbHyro ua¢opMauuro OT neTex

Topoe R3IIY'IBHHSI, pacnono~BHHhlX BAODb Hei!TpoaonpOBOAOB HMD)'DbCBOI'O peaKTopa Hei!Tpo•. 

aoe (nnuaa Hei!Tpoaonpoeonoe 1200 MeTpoe). HenocpencTBeuao y·neTe!CTppoe pacnonara-

' eTc!! sneKTpouaoe o6opynoeaHue nns npenBapuTen~oHoro oT6opa ·ay~abtll; co6btTRI!, SnexTpR~ 

'19CKR9 RMnyn&Cbl nepena!OTC!l AO Bb!COKO'IBCTOTHblM K869DSIM 1\II&HTpanbHbli! H3MBpRT9Db

Hbiii 3811, C IIOMO!Ub!O BXOUHOro KOMM)'TBTOpa 3TH CHrHBIIbl MoryT IIOA8B8TbC!l HB OARH 

RDR HBCKOIIbKO 6DOKOB npeo6p830BBBH!l aaanoroBOll BBDBqsHhl .B KOn (aMnDRTyna - KOA, 

epeMsr - xon B T,n,). Konbt oT 6noxoe npeo6paaoaaaRH '!epes 6noxu npoMe>KyTo'!aoll •na--

MSITH" DOCTYUBIOT He M03Y HDB MllrHBTH)'IO neHTy, 

Rl!R 381IOMB!I.HR9 HH4JopM81lRR. 

rna npOR3BOARTcSI COpTRpOBK~ 

..,...1'1~-

Ue~p 'pacc'!RTBH rn&eab!M o6pasoM He npoeeneuue epeMeaahlx a aMnnaTyAao-epeMeH-
'1 

Hb!X H3Melj)eHHII. 0AHOM9pHbl9 R MHOrOMepHble H3M9p9HHSI C '!RcnbM KBHBIIOB no 2048 Dpo-

BOASITCSI 06b!'I:HO C M03Y, .nn11 6on&mero 'IHCDB K8HBnOB BpeMBHHOro R MHOrOMepuoro 

8HBnH38 HC'!Ollh3)'9TCSI 20-nopOlKB'IHSSI M8rHRTfi8!1 DBHTa, H8 KOTOp)'IO KOAbl noCTyna!OT '!e

pe3 npoMelfcy'TO'IHYIO, naMaT&": cocTOHIIlYIO us .neyx ·6noxos no 32 cnoea. OnuoepeMeauo a 
' . 
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TaKOM Q8BTp8 MOlK8.T upoBo;>lliiTbCII' ~~· 7. He3aBHCH~b,Ot MHOrOKaH&JlbHblX .R· MHdrOM6pi!I~X· 
aaMepeHHA. · KalKJIOe M?3Y c~at5lK&H01 ocnannorpa¢R'l&CKRM IIH.IlHKaTopoM,a ycTpoAC'l'BO 118 

UI!ICH H8 nasTy HM88T JlOUOflBI!IT8flbH08 cjleppRTOBOe KOHTpOn&H08 M03Y Ha 512 K&H&nOB 
' ' . ' /24/ 

snexTpOHHo-nyqeaoA Tpyoxoll a xa~ecTae ycTpollcTaa asoopalKeHRH cnexTpoa • 

i 
Bno'lHOCTb BbittonHeHBR li cTakAapTHOCTb BXOilHblX a BblXOilHbiX carHanoa no3BQJHieT 

KOMOI!IHBpoB8Tb t5noltH npeoop83088BHH, npoMelKyTO'lHbl8 B OCHOBHbl8 M03Y B p831ll!'l,Hbi8 

H3M8pBT8flbHbl~ KOMDne~Cbl B 38BHcBM~CTH OT Tpet50B8HBII DpoBOilHM!olX SK~nepHM8HTOB, 
BblBOil HHcPOPM8QHB B3 M03Y Upoli3BOJlBTCII 'l9pe3 BblXOilHOII KOMMyTaTOp H8 Ot5IQII" 

ycTpOAcfaa uacjlpone'laTa, ne~opapoaaBkH a HenocpeJICTBeHHoro aso11a sxcnepaMeHTan&HhlX 

JiaHHblX no p;aoemo B UBM Bbi'lHcnaTen&aoro ueaTpaL pacnonolKeHaoro na paccTOHHHH 

I ' · • /3,23/ 1,5 KM OT QWTp8llbHOrCI H3M6pHT6llbBOrO 3all8 , ;3xcnepHM6HTanbHall HH¢OpMaUR$! a· 
Bbi'lHCllHT!i!llbHOM .neaTpe aanRc~saeTcH aa MarRI!IT.HYIO ne!Q'y neHTonpoTHJKiloro ycTpoac'Tsa: 

· MamaRbl, Ynpaaneaae aanac&IO npoR3BOilRT SKcnep~MeaTaTop,' aan.ac& ocywecTanHeTc!l a.a~ · 
' 

TOHOMHO 1! H6 CB!I38Ha C pa60T:Oft ~8WI!Hbl, 3an¥Cb H8 neHTY KOHTponapyeTCll DyTeM C'IH-·. 

TblB&Hllll H cpaBHBBaHBll KOHTpollTHblX KOilOBo TSK 'ITO DpH H6BQPHbiX nepena'laX DpOHCXO

JlHT DOliTQpHblil BbiBOilo Ha¢opM8UI!ll B8 M8I"HI'ITI!OA nea.Te Ma~.I!Hbl 'H&KannasaeTCll llO HylK.,.. ' . 

Hpro oo'beM.a. 06pa6oTKa ocymecTamreTCll nyTeM n!)l!Moro o6pameHHll UBM K neaTe, 

, s11n csli3H aaMepi!Ten&Horo ueHTpa c UBM He HsnlleTcB nonH~M l'lxniO'IeHaeM Mawaabi a 

SKCD6pBM6HT
1 

HO Ollp8BJ:lbiB86T 06011, J:lOCKOllbKY SKOHOMBT He TOnbKO Bp6Mll nepena'IH ~ 

BBOI18 HH¢0pM8UBH B MalllHHYo HO H DOBblW86T llOCTOBEtpROCTb BBoJla, TaKaH KOHCTpyKQHll 

onoxos 11 ycTpbiiCTB peracTpilpy10meA annapaTypbi ueHTpa aMe.eT 'onpeJieneHHbl& npeaMy

mecTsa nO Cp8BH8HIIIO C OTJl.SflbHbiMII 8K8flH38TOp8MH - DpHOOpaMH, npelKile BC&ro, HM66T

Cll soaMolKHOCT& paana~Horo xoMollHIIposaHHll onoxoa 11 ycTpdlloTB, Tax 'ITO a aasacHMoc-· 

TH oT TpeoyeMoro qacna xaHanos, aarpy3KH 11 11pyrax ycnoaall sp;cnepaMeHTa MOryT Bbi-

oapaTbCll .H8IIOOnee DOilXOJllliQHe CO'I&.TaHHll, AnnapaTypa B STOM cnyqae acnonbayeTCll 00'

nee ~eKTHBHO, npa TaxoA onox-cxeMe neuTpa coxpamaeTca oowull oo~eM o6opynosaHIIll. 

Ocot5eHHO STe 3aMeTHQ aa ycTpollcTaax BbiBOila au¢opMaUHI! - OllHH paoo'!Hil xoMnneKT 

y~TpOIICTEI BblBOil8 I!CnOI!h3yeTC!I llflll B.cero' H3M6\I!TenbHOI"O U6HTpa, ' 

HenocpeJICTB&HHAil nepe11aqa. sxcnepaMeHTan&uoll an¢opMauaa no xaoan~. ao 

naMilT& UBM (ua .MarHHTHYIO neuTy) 3H!I'laTenbHO pacwHplleT B03MOlKHOCTH. ueHi'pa no ac-

' ' DOnb30B8HHIO MaWHHbl lln.H o6paoOTKH SKCnepi!M6HTan&HbiX naHHblX no Mepe I'IX H8KonneHHIIo 

0AHaKO oTcy;rcTBH~ n~S!Moll · OOp8THOII CB!I31!. OT MaWHHbl K SKcnepaMeHTy ~flK~QT, B03MOlK-

HOCTH STOll CHCT8Mbl DO cpaaHeHBIO. C JipyrHMH, TaKa!l CBSl3b SlBnli6TCil, 110, CYTH, KOMIIpo- · 

MHCCOM. M6lKilY uenocpeJICTBeHHI>IM acnon&aosaHHeM UBM a pellmMe, H3Mepelia'l! ( 011 !.Iiiia) ·· 

B' OTil&nbHOII MatuHHOII 11n11 oopai50TKH /18HHblX _(Off -line ) , 8 HaCTOll~ee 'epeMll nnaaapy- .· 

6TC!I JlallbH&IItuee J)83BHTII8 STOll' CHCTQMbl C IICIIOnb30B8HH6M Bbl'IHOllHTellbHOII M8WHHbl 

nocpe.[lCTB8HHO B p61;1flbHOM apeM&HI! sK'cnepHM6HT8, 
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B KIVI&CTIII~. "naMIITB'· H3M&paTelil.!l~x, ll&liTpois ·c ycnexoi\« MOrfT 15 

onOKB M03Y OT Bbi'IBCIIRTen&HbiX, M8WBH, B OllBOt.(' B3 T8li:BX QeBTpoa - B ' 
. I ' 

cjJH3H'I8CKo41 BwPopM&IlBB - DpBM6B8B onpx "n&MSITB' 88 1024 KaHana C 37 
'· 

TeMa npenaaaaaqanac& Jinll o11aoap~Mea~oro cl5opa IIHcjlopMauua oT t5noxo 

npeoopaaoaaHBB. 

B .npyroM B8pli8HT8 H~Mep&Ten&uoro neaTpa - ue~pan~HOM H3M8pi 

py!OIQ&M yane (llJ.iPY) ·a K8'16CTB6 OCHOBHOII ''n,Ql\(liTiti HCnO~I;o30BaH Mer: 
/13/ ' . . 

( pac. 1) , HH4lopMaUHB aa 15apat5aue aanHCbiBaeTdsl no 88 llOPQlKKaM, 

eMKOCT& ocuoauoll •nat.cliTH" cocTaanaeT npaMepao 10000 xaaanQB c eMB 
H . . . 

KaHana 2. , HH~pMallBB OT 86CKOnbKRX SKCnepBM8B~B rt~TynaeT B& t5l 

Hl!ll 8Hanoroaoll B8llB'lHHbl .8 KOil ( 8MIUIIlTYil8 1 Bp8MH. B T,. ~·) B 3~Te·if 
KOJla 3aHOCBTCll B 15noil: DpOM6lKYTO'IHOII •naMliTR'o flpoM&lkyTO'lHQe>, t. 

' . : . '· !' ": 's 
no Opi!I"HH8llbHOMY npRIIUBlly C nepeaanB-:>biO BllcPopM8UB!I-Ilmt yiMinaq •tf 
EMKOCTb npoM~lKYTO'IHOII 118MliTB B CBCT6M8 38DHCB Baf0)~4JlBI! 118· . .,.4 
ooecne'I8T0 no MH6BHIO aBTOpoB, perBCTpaU~IO 100 .. 2()0 BXOJ:lHbiX ~aTI 
Tall a cexyu.ny, 'ITo sxaaaaneaTuo 100..50 MKcex Meptaoro ap~Mellrt ~· .~ 
noa perucTpauaa, 

llnll B&Iaona uaxonneHHoll uHcjlopMauau ucnonbaye~ ua.cl>pomt'la'f~.' r 

TpOilCTBO C'IH\.b1B8BI!SI C ne~K8pT. II CD6UB81lbH~ paapa\SOTBIJII8~ Jln~ lx81l1 

MHoroMepa~x ~rteKTpoB uaeTHa!l ocuannorpa~a'lecxaa CBCTe~ (aa t5a3e 

aopa), "'·' 

HanB'IB8 •naMSITR"· 00/lhWOII 6MKOCTI!I II03BOnll,eT c l!QMOulbiO ri!toll c 

HeKOTOPbie DpoCT!ile apBcPMeTH'16CKB9 onepauui (cnOJKelil!e, CyMMII])O~Be 

T,JI,), OllH8KO npeJinonaraeTCll, 'ITO nonH&ll M8T6M8TB'I6CK811 OC5pjitSb~8 .Ill 

npoaon.IITbCH Ha YHI!aepcan&aoll UBM nyTeM BBOila RRcPoPM&llBB ~liip~a .. ~8P 
\ '. ,· . ' . . 

Hs paccMoTpeHBB OCBcBHbiX ocooeHHocTeA aaMepilT~nloiU>IX ueuTpo~,·· 
. ' •', .... 

YCTpoiiCTB8X c cjJHKCBpoBaHHOII nporpaMMoll, BRAHO, 'ITO' aapBAY p :uenbiM I 
I . . , 

wecTa no tS'onee ~ex'ri!BHOMY nposeJieHuiO uatSopa, dbp'rRpoN¥ 8 &~BOlla 

H8CKOnbXIIX OJ:lHOBp6M6HHbiX . 9KCnepHM6HTbB TaKBe. UEiaT.J:IW M jlGill,aiOT S~ll 

WHHHOII otSp&OOTKH RacPOPM8UHBo 3TH U6HTpb1 xO'I'II B GQn~e lliltpoXB RO CBC 

TliM1 HO BC6 lK6 OCT810TCH Ha D03BUI!IIIX MHOrQK8118jltiBiol'.[ ~H8IIB3aTOpoB -

poaaHaoA nporpaMMoA u, olienoaaTen&uo, aa· .noa~nlfliX oilpell:~neaablx, npe. . . ' 
f19C'rH!.lX 8T8nOB pat50Tbi1 KOTOpbre onpeneliliiOTCll lrrBMII UpOrpaMMSMJ!I, 

B) HaMe pRTen&Hbie ueHTpbl c· UBM 

rlpor'paMMHoe ynpaaneu11e UBM 11 aos~oli<uocT& tipepbieauaa nporpat. 

HCRO!ib30B8Tb OJ:lHy M8WHHY OJ:lHOSpeMEIBHO nnll perHCTp&UHI!I ll8B!IbDC OT He 
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no 7 He3aBHCHMblX MHOroKaHa.ltbHbiX H 

OCUHnnorpacjJH"19CKHM HH.!lHKaTOPOM, a ycTpoAC'l'I!IO 

cjJeppHTOB09 KOHTpOUI>H09 M03Y Ha 512 K8HaUOB, 
' /24/ 

B K&"19CTB9 ycTpoftCTBa H300pa~eHHH cneKTpOB 

cTaHnapTHOCTb BXOnHblX H BblXOnHb!X CHrH8UOB U03BQnlleT 

npoMe~yTO"'Hbl9 H OCHOBHbl9 M03Y B p83nH"',HbiEI 

B 38BHcHMOCTH OT TpeooaaHHA npoeonHM!'IX 3KCU9pHM9H'l'OBo 

H3 M03Y npoBSBOnHTCH "'9p93 Bb!XOnHoA KOMMyTaTop Ha 061!lBii 

nepcjJOpHpOB&KHB H HeUOCpeACTB9HHOrO BBOna 3KCU9pHM9HTBUbHblX 

BM Bbi"'HCUHTenbHOro ueaTpa, pacnono~eaaoro aa paccTOHHHH 

/3,23/ 
asMepHT9UbHoro sana , 3xcnepaMeHT&UbHaH aacjlopMauaB a 
aanHCbiB89TCH H& M&rRHTJIYIO U9H1Y U9HTOUpOTB~HOI'O ycTpOftCTBa: 

aanHCbiO npOH3BOnHT 3KCU9pHMEIHTaTop, aan,HCb OCYI!l9CTBUH9TCB a~• , 
C pa60T.OA M&IIIHHblo 3anl!Cb H& neHTY KOHTponapyeTCB nyTeM C"'ll-. 

KOHTpOUTHbiX KOnOB
1 

T&K "'TO npH H9B9pHbiX nepena"'aX npOHCXO

i1HcjJOpM8UHH Ha M&I'HHTHOJI neHT9 Maiii.HHbl HaKanUHB89TCH no Hy~.,.. , , 
ocymecTBUBElTCH nyTeM npHMoro o6pameHHH UBM K neaTe, Taxoll 

UBM ae HBnHeTCH nonHblM 11KUIO"'eHHeM M&IIIBHbi a 

noCKOUbKY 3KOHOMHT H9 TOUbKO apeMH nepena"'H ~ 

nOBbiiiiaeT nocToaepHOCTb a8ona. TaKaH KOHCTpyKUBH 

annapaTypbi ueHTpa aMeeT onpeneneHHbie npeHMY

aKanasaTopaMH - npa6opaMH, Ope~ne ecero, aMeeT-.

TaK "'TO B 38BHCHMOC-' 

KaH&UOB
1 

aarpy3KH H npyrHX yCUOBBJI 3R;CnepHM9HTa MOryT Bbi

C0"19T8HHH, AnnapaTypa a 3TOM cny"'ae ac~on&syeTcH 6o'-

6noK-cxeMe ueaTpa coxpamaeTC~ o6mHJI o6~eM o6opynosaHHB. 

ycTpOACTBaX BbiBOAa HHcjJopMaUHH - QAHH paoO"'Bll KOMnneK'l' 

' 
nnH acero H3MepHT9UbHoro neaTpa. 

nepenaqa 3KCU9pHM9HTaUbHOA HH<jlopMaUHH no xao$UI() B0 

U9HTy) 3Ha'<HT9UbHO p8CIIIHpB9T B03MO~HOC'I'U, ll~Hi'pa no HC) 

3KCnepHM9HTaUbHbiX naHHbiX no Mepe.' RX HaKonneHHR." 
' I 

oopaTHOJI CBH3H' OT MaiiiHHbl K 3KCU9pHM9HTy' Cf)l(a9T B03MOJ!(-,·' 

cpaBH9HHIO C npyrHMH,, TaK&H CBH3b IIBUH9TCH 0 UO, CYTHo KoMnpG

HCUOUb30B8HH9M U BM B pelKHM~ aa~p!!liH'ft ( on -Iiiia ) ·, 

o6pa6oTKH naHHbiX ( off - line ) • B aacToluuee apeMR nnaliap>:- · 

3TOl! CHCT9Mbl C HCUOUb30BaHH9M Bbi'<HCUHTeUbHOA MaiiiHHbl 

BpeMEIHH 3KCnepHM9HTa, 
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B K4'1&CTB!I ·•naMBTH" aaMepaTenl.ablx uei!Tpom 'c ycnexo!lc MorfT obiTb acnom.soeaab1 

onOKB MQ3Y 0'1' Bbl'IBCUHT&UbHblX M8WBH, B OAHOM H3 T&KBX U!II!TpoB - B CRCTEIM& o6p,a60TKI! 

cjlaali"'ecxoll aucjJopMaJUJB -'npaMeaeJJ 6n!'K •naMIITR•' Ha 1024 ~aaana c 8.7 paspBJlaMa, Cac-

TeMa npeiJH83H8'liiU8Cb AUB OAHOBpeM&HJ!Oro COOp& HHcjJOpMilllHB 0'1' 0110KOB 8MnnHTyAHOI'O 

npeoopaaoeaHHa. 

B JlpyroM BapllaHT& H~MepRTEIUbBOrO ll9HTp8 - ueHTpant,HOM H3MepHT9UbHo-perHcTpH

pyiOI!l9M ysne (Ui1PY) 'a K&'IEICTBe OCHOBHOII "n&MIITR" HCUOUb30B88 MarHIIT~blll 6apa6a8 

/13/ • . 
( pHC• 7_) , l181jlopM8UHII 8a oapl\0889 38UHCb!I!I&&TCSI no 88 AOPO~KaM, TaK "'TO o6wa11 

&MKOCTb OC80B80ll "naMBTII" COCT8Bnii9T npHM&p80 10000 K888U0B C &MKOCTb~ Ka~oro 

214 u...... ' ' 
K8H8U8 · , n8~pM81lHSI OT H&CKOUbKRX 9KCil9pHM9HTOB noCTYil89T 8a OUOKH'npep6p830B8-

HIIll 88auoroBOII BEIUII'(](Hbl B KOA ( 8MUUBTYJl8 1 BpEtMII II T,Jl,) B 311,TeM B BBJle ualjlpos()rO 

KOJl& saaocRTCII B 6not npoMemyTo'l80ll •naMHTx". 0poMemyTO"'80e sano~HHSHRe Bhlnofi8~Ho 

no OpllrB88UbHOMY npHBUHny C nepesanB~b~ HHcjJopM8UBB JlUB yeenii'IEIHBII OblCTpo.!lellcTSI!II, 

EMKOCTb ~poMemyTO'l80ft naMaTII B CIICT9M8 aanBCH RaljlopM&nllll Ha MSrHBTHblll. 6ap808H 

o6ecne'l8T 1 no M8&HBIO 8BTOpOB1 perHCTp8UBIO 100-200 BXOJl8hiX CT8TBCTH'l9CKRX t:o6bl

TBft a ce~~:yHJly, 'ITO SKBBBane8THO 100.50 MKCeK Mep'l'soro apeMel!B no Ka~oMy 113 Kaaa.

noe peracTpau~ll· 

nn11 BbiBOJl& HaKonneu8oll uacjlopManaa acnon&ayeTCH ullq,pone"'a'!'b, neJJ4!opaTop, yc

TpOIICTBO C'l~\J.b1B8BIISI C ne~KapT. H CU9UH8JlbHO paapa60T&HH811 Anll ueneft npeJlCT8BJJeHHII 

M8oroMepablx ~ti&KTpoe ueeT88B ocnxnnorpaljlaqecKaa cacTeMa (aa 6a3e ueeTuoro TeneBH-

aopa), "· 

Hanii'IBe •naMaTx•, 6on&llloft eMxocTa noaeon11.eT c noMoW&IO TaKoll cacT&Mbi npoeoJlHTb 

H9KOTOpbi9 npoCT!i'le 8pllcPM9TB'l9CKII9 onep8URR (cnomeaae, CyMMHpOB&HHe no K8H8U8M H 

T,A,) 1 .OAH8KO npeJliJOUaraeTCII1 'ITO nonuaa MaT&M8TH•IeCK&II o15pjloOTK8, RH<\IOpMaUHH 15yneT 

npoeonBTbCB aa yHIIBepcan&uoll UBM nyTe~ aeons H8cPoPMauaa .epes nep<jloKapTb1, 

!13 p8CCMOTp8HBB OCaoBHbiX OC009H80CTell 113M9pHT9U~HbiX U'8TpOB1 OCH0~8HHblX 88 

YCTPOIICTI!I&X. c <jiBKCHpOBBHHOA nporpaMMQII1 BHJ\ao,, "'TO H&piiJlY ,C 'uenb!M pliAOM np&IIMY

IIl9CTB no ~bnee a<jlcjJeX'riiBHOM)' npoB8A8HBIO Ha6opa, COpTHpoBKB II BbiBOJl8 BHcjJOpM8UBII OT 

Jl9CKOUI>tCII~ OJlBOBp&MeHHblX 3KCnepBM9HTOB T8KH9 UEIHT,phl H8 p&IH!'IOT 38A8"1 TEiKyUJeA M&-, 

IIIHHHOft o(SpafiOTKB H~OpM8UHH, 3TH UEIHTpbl XOTII II oonee w·!fpoKH no CB08M B03MOm!ioc

TBM, HO •Be& ~e OCT&IOTCB H8 R03BUIIJIX MHOrPK8H8/]liBbiX 8H81!H38TOpOB - nplll5opoB C ljiiiKCH

poeaHHOII, liporp&MM!>ll H1 CU9AOB8TenbHO, ua n03BilHIIX onpe~eU8HHblXo npe,llB8pBT9UbHb B3-

B&CTHhiX 8Tahos p900Tb1 1 KOTOpbiEI onpeneniiMCSI $TRMII nporp&MMBMH, 

s)· HaMepHTeUbHbie ueHTpbi c U,BM 

rlporpaMl\1809 ynpaeneuae UBM a so3MOli<HoCTb npepbiBSHIIB nporpaMM noaBOIIIIIOT 

HCUO/Ib3088Tb OJlHY lf'lllBHy OAH~BpeM98HO JlUII , . . 
perBCTp8UHH A8HHblX OT HeCKOUbKHX He3aBH-
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C~MbiX 9KCI'(epaMeHTOS, 0CHOSHbiM SOnpocoM T8KOFO acnonb30B8HaH M8WBHbl llenHSTCR"PSSI-' 

npeneneaae speMeaa ee p86oT&I "'!eli<Jly pa3nH'IHb!Ma .K8H8n8Ma sxonaoll amjlopManaa a ~riec
ne<~eaae nonaoll ana 'laCTH'IHOII 8STOHOMHOCTH nposeneaaH excnepaM&HTos, CTpYKTfpH8H 

cxeM8 T8Koro a3MepaTen&aoro neaTp8, noMRMO 6noxos, ~tonapyiO!IlBX sxonHYIO aacjlopManuKi, 

R C8MOII M8WaHbl 0 06b!'IHO SKni0'18BT T8KJK9 MHOrOK8H8n&Hb!ll nepeKniO'I8.TSnb, o6ecne•niBaiO

IIlBII nepen8'1Y KOJlOB oT· sxoJlahix 6noxps x UBM, nocnenos8Ten&aocT& aepen8<~a K!JJlOB a 

Mamaay o6ecne<~asaeTcs nporpaMMaMR· a npens8pairen&HbiM ycTaaosneaue~o~-•npaopaTeTa• 

nporp8MM, 

B onaoM H3 nepsblx npaMeaeaall UBM nnH 38Jl8'1 aaana38 aa rpacjJaTOBOM peaxTope 
. /22/ 

s 6pyxxellse.acxoll aauaoaan&aoll na6opaTopaa ( ClliA) · Mawaaa o6ecne'IHB8n8 aa6op a no-

xaaan&HYIO copTaposxy aacjlopMauali OT neyx ae38BaCBMbiX sxcnepaMeHTOB no speMeaa npone

T8 (pac, 8), Onaa sxcnepaMeaT npoeonancH c .1024 K8H8n8MH (wapaaoll K8H8n8 

0,26 - 16 Mxcer0 aa 6bJCTpoM aeiiTpoaaoM cenexTope, npyroll - c 256 K8H8n8Ma (wapaaol! 

K8H8n8 4 + 128 Mxcex) H8 MeM&HHOM cenexTope, Bb1'1HCnaTen&H8H M8WHH8 SDS - 910 c 

•n8MRTb~· 2048 24-pa3pHJlHl>IX enos (npennonar8noc& pacwapBTb n8MRTb no 4096 enos) 

aMana 16 K8H8nos •npaopaTeTaoro npepbts8aaa•, Bxo,naall aacjJopMmaa eMecTe c xonoM, 

yK83b!S81011laM. nporpaMMYo .noCTyn8n8 n8p8M8nbHO no 24 8XOJlHbiM nHHBHM, noMHMO KOJlOB 

,speMeHB nponeT8 0 S M8WHHy SBO)lHnBCb KO)lb! 0 X8p8KT9pa3YIOIIlll9 pe8nbH08 speMa, MOHB

TOpHbiii c<~eT, cxopocTb cenexTopa a T,Jl, HacjJopM8Uaa OT 6blcTporo aei!Tpoaaoro cenexTopa 

aMen8 npeaMymecTaeaaoe np8BO SBOJl8, H8 peracTpaUaiO onaoro co6btTaa 38Tp8'1BBanoc& 

oxono 96 Mxcea, llna nporpaMM oTsonanoc& 700 aqee·x naMaTa. 3TH nporpaMMbi o6e<:ne

qusana TaKJKe SbiSOJl aaxonneaaoll·aacjJopMauaa H8 sxpaa sneaTpoaao-ny<~esoll Tpy6xa, uacjJ

pone"laTb; nepcjJopapoBaaae. KpoMe Toro, aMenoc& 16 cneuaanr,abrx nporpaMM nn11 ynpaane-

IIHR UBM, 38Jl8S89Mbl~ .c I'!OMO!IXbiO Kn&BH&Typb! ne'I8T8~well M811lHHKR, 

npa npose,neuR!I excnepaMeHTQs nporpaMMbi a· 38rpy3xa 6&rnu nono6p8Hbl T8K, 'ITO 

o6a excnepaMeaTa cna6o ~aana npyr aa npyr8, HanpaMep, ne'I8T8HHe aacjlopM81lBB sTopo

ro excnepaMeaTa ysena<~asano MepTeoe speMa nepsoro .naw& aa 0,3% , 

B 6onee o6mell cjlopMe 38Jla'la no o6ecne'leHaiO ~JlHoll UBM aecxon&xax axcnepaMea

T8/lbHblx pa6oT nocTasneaa nepen B3MepaTen&HbiM ueaTpoM, co3naeaeMoM e Hauaoaan&aoM 
1261 

610po cTaauapTos · { ClliA) • 3ToT ueHTP' npena&3H8'18eTca nns peracTpauaa naaablx on-

sospeMeaao OT ae3'8sacal>lo uposoJlBMbiX 9Kcne~a.Me!ITQB aa ycxopaTene, AsTopb! OTMe'laiOT, 

'ITO, H9CMOTpR H8 pa3nB'IB9 npOBOJlBMWX H nnaaapyeMb!X 3KCnepHM9HTOS, Sbl'IHCniiTenbH8H 

Maruaaa THna SDS - 920 a meeT& Tanos exonablx 6noxos npeo6p830B8HHa a~pMaUHH 

8 UHcpposyiO cjlopMy CMOFyT oriecneqBTb npaeM R peraCTpSUBIO OlKBJl89MOII HHcjlopMSURBo 8· 

K8'1ecTse 6noKo8 'npeo6p83osaaaa npe~non8r8eTcH acnon&3osaT& npeo6pa3088TenR.aMnnu

TYJlhl S ualjlposoll KO/l H8 1024 K8HIU11i; npeo6pa30B8TeliR MS/lneHHO M9HRIOII\9FOCH aanpsr-

' ' JKaHJ;IR B KOJll C'IBTHbiB ycTpoiiC'1'B8, COCTOHWRe H3 H8CKOlibKRX fibiCTpb!X { 10 Mrn) a 
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Me/lneaablx ( 1 Mra) nepec<~erltbix exeM; nacjlposble perJicTpbl ll!JR npaeMe 

aacpposol! cjJopMe .OT BH8.11lRBX Y,CTpo:ICTB, H ~p. llpe~yCMaTpHS88TC![, '1'1'0 . .II' 

6noKB npeo.rip830S8HRJI CMOl')'T 6e3 K8K!IX-na6o 38TpyJlH9HBII IIO/l~IO'ISTbO: 

M8o JiacjlopMSURH OT BXOJlHbiX !SnoKOS S 8B/l8 JlBOB'IHOI'o KO/ll!l '18pe3 rino~ 

nepeKniO'I8HBSI fy~liiT nep8Jl8S8TbCH aenocpe,llCTS8BHQ .B Bbl'IBCnHTellbHYIO ~ 

6nox MaoroxaaallbBoro nepexniO'I8HHH CMOJKe'l' CBH3r.ta&Ti> c M8waaoll ~o : 

rBCTpoBo Ynpe8119HB8 BBOJlO.M 6yn6T ocymecTSnRTbCll eo CtOpoHb! M8WRR,I> 

COOTBSTCTSYIO!Ilero H3M8pBT8nbHOFO K8H8n8, 6110K MHO~OK8B8nbHOFO nepal 

C80II COriC.TBSRHb!l! perRCTp, KoTOpb!ll CMOJK8T SblllO,nHI!Tb pOilb Q,llHOCnOB!I' 
I 

HOI! n8Mll~, 

CacTeMa c;TpoBTCR c T&KBM P8C'IeToM, 'ITO!Sbl peracTpapoaaT& 38 m 

8Clll>llllK8MB ycxopaTenH, '18CTOT8 KOTOpb!X MOJK8T MSHHTbCSI O'l'. 0 JlO 720 

na10 o wecTB co6btTBax, AsTop&r non'lepxas8IOT, 'ITO rnaBBb!M 3aTpy~ 
npOB8JlSIIBSI SKcnepBM9HTOS HSnH9TCR COOTBQTCTSYIO!Il89 11P.0l'pa.MMH~Il< 

'j~ M8!1HB• .Qna Iiao,tl8 nporpaMM 8 MaWBIIy, YCT8HOBil9HilSI ;'Up8Qj)BT8T8• :\'l'l~r 

nellcTBHII no, ynp&M8HBIO MSWBI!ell C03.ii8H cneuzan&Hb!ll I!YJlbT1 KOTO~lt' [ 
c noMOIIl&IO nepexnJOqaTenel! JlO 64 OTJlen&HioiX nporpa.MM. , \ 

' ' 

H3 paccMaTpeus&Ix npz.Mepoa BB/lHo, '1'1\0 IipaMe!lesue 1l8M 8 «a'lec

.MepaTenr,aoro ll8BTp8 Jl88T 'B03MOJKBOCTb ·Ce3Jl8B8Tb ·cBCTSMW perii,CTpAIIHI 

pa3!1oo6pa3Hb!MR ljlyaituJiaMa, 0TMe<~eaable Bb!We ··npe&Mymec'l'~· UBM ~epE 

C ~BKCBpoBaBHOI IIporpaMMOlt 6yayT cnpaseanRBbl B Jlna STBX CRCTSMo 

Bb!'lacnaTellbB&B .Mawuua aaa6onee scjJ•eKTII&Ba s xaqeQTse aeUTpani 

c6op8 a o6paGOTKB aacjJopMeiiBII npa HMnynr,caoM xapaxTepe !lOeTlnneuaa 

moll cxsaJKBOCTbKl, xor~a ofm:aa sxe,llaaa aaTerpan&a8a 3at'pyaJta ~lioeaT 

· B &ToM cny'lae ca!Sbi'J'Ha perllcTpapyiOTCH s npeJlSapHTenE>B:biX perzctp~x, 

JlY RMnyni>CaNII yci:opBT8lill (peaKTOp8) nepe3ai!BCb!BaiOT¢R 8 M8~By, 

BpeMa pa60Tbl UB\ npB c6ope BHcjlopMSUHH OT II&CKok.K~ SII:Cnepal 

nenBT&Ca M8li<JlY 9TRMB SKCnepBM8HT8MB, S CSJI3B C &TJi.M CfMMap!laR CKO 

uas ria+opMauaa se JlomK~a npeawwaT& cxapocTa. npaei.ea· liasHbrx QaMol 1 

nepsoe arpau'leaae T8KBX cacTeM, llpyroe orpaauqesae· oriycnoanellb B03 

HOCTbiO nporpaMMIIpOUHRJI 8BTOHOMHqll p8!50Tbl SKCn8pBM81lTOB irpB yse!JII 

OTueqeaHbte orpalla'le•aa oriycnesnKBaiOT npauelle,aae ~>~a.nl>lx UBM 1 

U9HTpaX rl18BHbi.M o6p830M JlllSI peracTpa~RII_ SXOJUIOII BHcjlopM8UBH H S M81 
1211 . ' 

JlnH TeK<ym:8lt ee o6pa60TKB , npaMeHeHJie 6onee 6biCTpo~el!C'I'BYIOIIlBX.1 

cacTeM;oll npaeMA ualjlposwx /l&BHJoiX · no3l!IOIUlT 8 onpeneneaaoA C,Teneaa, y~ 

'16H!Ib!S or,paBB'ISHBa, a aenOCPa.llCT8eHHb!ll O!SMeH. aaljlopM8URel! C Jlp~BMI 
Hb!MH M8.11li!J;I8NII R8MHOFO p8CMBpRT 803MOJKHOCTb o!Sp8150TKR perHE:Tpapy61 
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OcaoaablM aonpocoM TaKoro Hcnon&30BaHHII MaWHH&J !HlnHeTcA pat;:- · 

ee p800Tbl Me>K.!lY pa3nH'IHhlMH IC8H8n8MH BXO.!lHOi! RH<jJOpM81lBH H 06ec

'18CTH'IHOi! aBTOHOMHOCTH npoaeneaaa sKcnepHM9HToB. CTpyKTypHaR 

ll9HTp8 1 noMHMO f5noKOB 1 KO.!lHpyrolllHX BXO.!lHYIO HHcjlopM81lHr01 

BKill0'18eT T8K>Ke MHOI".OK8H81lbHhli! nepeKnJO'I8Ten&, Of5ecne'IHB8JO

OT BXO.!lHbJX 6nOKOB K UBM. nocnenoaaTen&HOCTb aepe.!l8'1H Ko.!lOB 8 

eTcH nporpaMMaMH· H npenaapHTen&HblM ycTaaoaneaaeM- •npaopHTeTa' 

nepBhrX npaMeaeaul! UBM nna 38.!111'1 aaanH3a aa rpacjlaToBOM peaKTOpe 

aanuoaan&aol! naocipaTopaa ( ClllA) 
1221 

Mamaaa ot5ecneqaaana aaf5op H no

aacjlopMaJtHH OT .!lBYX He3aBHCHMbJX SKCDepHMeHTOB no Bp9M9HH Dpone

(wHpHHOi! KaHana 

ObJCTpOM aei!TpOHHOM ceneKTope, npyroi! - C 266 KaHanaMH ( WHpHHOi! 

MenneaaoM ceneKTope, Bhi'IHCnaTen&aaH Mamaaa SDS - 910 c 

cnoa (npennonaranoc& pacwapHTb naMHT& no 4096 enos) 

•npaopHTeTaoro npephlBaHHR'. Bxonaaa aacjlopMallHR aMecTe c KonoM, 

.. I"P8MMY1 ,no'cTynana napannell&HO no 24 BXOilHhlM llHHHSIM, noMHMO KOilOB 

M8WHHY BBO,!lHnHCb K01lh1 1 X8p8KT9pH3YIOIIlHe pean&HOe BpeMSI 1 MOHH

ceneJtTOpa H T,jl, i1H<jJOpMallHR OT f5&JCTpOI"O aei!TpOHHOI"O ceneKTOpa 

npaao aaona. Ha peracTpanaro onaoro co6&ITHII 3aTp8'1HBanoc& 

OTBOilHnOCb 700 Sl'l9e.K n8MRTH, 3TH npol"p8MMbl of5ec:ne

SJtp8H sneKTpOHHo-ny'leBOl! Tpyf5KH 1 JlHcjl

KpoMe Toro, HMenoc& 16 cnenaan&H&JX nporpaMM nnR ynpaane

noMom&ro rtnaBHaTyphl ne'laTaromei! MaWHHKH, 

SKCnepHMeHTOB DpOI"paMMhl a' 381"py3KH f5&JnH nonof5p8Hhl T8K 1 'ITO 

BnHRnR npyr aa npyra. HanpaMep, neqaTaaae uacjlopManaH aTopo

MepTBoe apeMR nepaoro .nHW& aa 0,3% • 

381!8'18 no of5ecne'leHHJO onaoil UBM aecKon&KHX &KcnepaM~H
nepen H3MepaTen&HhJM neaTpoM, C031laBaeMoM B Hanaoaan&HOM 

(ClllA)
1261

, 3TOT lleRTJl' npenaa3Ha'laeTCR .!lllR pel"HCTpallRH llaRRbJX Oll

llPOBOilRMhiX srtcnepa_MeHTOB aa ycrtopHTene, AaTophl OTMe'laJOT, 

pa31lH'IB9 npOBOilHMLIX B nnaHRpyeMhlX SKCDepHM9HTOB1 Bbi'IHCnJITen&RaH 

- 920 H W9CTb THROB BXOilHblX 6noKOB npeof5pa30BaHHR uHcj!OpMallHB 

CMOI"yT o6ecne'IHTb npHeM H peracTpallRJO O>KH!laeMOil HHcjlopM81lHBo B 

npennonaraeTcR acnon&30BaT& npeo6pa30BaT8nH.aMnnH

aa 1024 KaHana; npeof5pa3oBaTena Menneaao MeHaromeroca aanpa

ycTpol!cTaa', COCTOIIIIlHe 113 H9CKoniJKHX OhJCTpbJX ( 10 Mrn) H 
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MenneHBblx ( 1 Mrn) nepec'leTithrx 'CxeM; !lacjlpo&ble peracTp&r llnst npaeMa aacjlopMariHR a 
I . • 

nucjlpoaolt cjlopMe . OT aae_maux ycTpoilcTB H llP• J1penyc!-.IUITPHBaeTc_SI, 'ITO. llOnonaaTen&H&re 

f5noKH npeo.f5p830~aHHR CMO~YT 093 Jtall:!fX-JIHOO ollaTPYilHeHRil DOJllt~JO'IaTbCR K TaJCOi! '~IICTe

M9, J1acjlopMallRH OT BXOilHbiX 6nOKOB II BRil9 llBQH'IHOI"O KOilll qepe3 f5nOK MHOI"OKaHanhHOI"O 

nepeJCnJO'IGHHSI fyn'eT nepenasaTbCR Henocpe.!lCT89HHO B Bhl'IRCnRTen&HyJO, MaWRHy ( pac, 9), 

5nox MHOI"OKIIH&llbHOI"O nepeKnJO'I9HRR CMO>K9T CBR31oli!IIITb C MlllllHHOi! llO 3Q 8H8WHRX pe-

I"RCTPOS. .YnpaBneUHe BBOilOM f5yneT OCYIIl9CTBnRTbCH CO C'(OPoBbl MaWHJt~ DO CHI"Hany OT 

COOTB9TCTBYJOIIlel"e H3M9pHT9n&HOI"O KaHana, 5noK MROI"OKIIRanbROI"O nepeKnJO'I9RHH RM88T 

CBOil COOCTB9HHhlil perHCTp, KOTOpbli! CMOlK9T llbiDOnHRTb pon& OllROCnOBHOi! npOM9>KYTc;>'I

HOi! DaMJITJI!o 

CucT&Ma qTpoHTCR c TaKRM pac'leToM, 'IT06bl peracTpHpoaaT& 3a neppon M&>KilY 

BCilf>llllltaMR YCKOPHT9DR 1 'laCTOTa KOTOpbiX MO>K9T M9HRT&CR OT. 0 llO 720 I"llt RHcjlOpMa.., 

llRJO o mecTH co6&rTHRx, AaTopbl non'lepKaaaroT, 'ITO rnaBHbiM 3aTpynaeaHeM aBTOHOMaoro 

npo119.!l8HHR 9KCD9pRM8BTOII RBnR9TCH COOT&eTCTBYJOIIlll9 DparpaMMRpOB8RH9 npReMa RHcjlop

MallHHo .nna IiaoJta nporpaMM B MaWHBy1 YCT8HOBneHHR •npaopHT9Ta' nporpaMM R llPYI"RX 

ll9i!CTBBII no, ynpaM&BRJO M8WRI!ei! C03.ilaR CDei(Rall&Hbllt nyn&T1 KOTOphllt D03BOnRT BhlOpaTb 

C DOMOIIlbJO nepeltll10'111Tell81t llO 64 OTil911bRioiX nporpaMMo ; 

11a paccllloTpeaublx iip11Uepoa BBilRO, '1'1\0 IIPHMeaeaue UBM a tca'lecTae ocaoa&r ua

MepaTen&aoro Q8RTpa llo!I9T'II03MO>KHOCT& Ce31l&BaT& CRCT9MLI pel"HCTp&llRH C lllRpOII:RMR H 

paaaoo6paaahiMR cjlyaituiiHMR. 0TMe'leRHble a&rwe npeRMywec-r~ UBM .nepell aaanaaaTopaMR 

c cjlaxcupoaauaol' ·np()rpaMMolt fy.lyT cnpaae.li!RBhl R nna STHX cacTeM, ... 
B&r'IBCIIRTen&llas MaWIIiaa aaa6onee scjl+eKTRBRa a xa'lecTae neuTpan&uoro ycTpoilpTaa 

coopa u o6pafoTKH uHcjlopMa~ua npu aMnyn&cRoM xapaxTepe nocTrnneauR co6MTHR c 6on&

wolt CKBalKIIOCT&D1 KOI"Ilo!l of~ag BXe.!lRaR RRT91"panbR8R aarpy3Ka OTBOCRT911&RO R8B911Rlta, 

. 8 STOM CIIY'IIIe COf5blTBR periiCTpRpyJOTCR B npenBapuTen&BbiX pel"HC"tpax, a B nepRO.!l M9>K• 

ny RMnyn~ocaNH ycli:opHTen• (pe&KTopa) nepeaanacblBaJOTCR a MaiiiBuy. 
. \ . 

BpeMR pa60Thl UBJ'.:I npu c6ope IIHcjlopMallRR OT aecxoiu.~~:~x s~~:enepRM&HTOB nomKao 

nenaT&CH M8lK.IlY 9TRMR sKcnepuMeHTIIMR, a caaau c BTHM cyMMapaaH cxo~ocT& nocTynne

HRR ua.opMaiiHH ue nonJK~a npeawwaT& cKopocTa. npueMa J;~aam.rx oaMolt Mawuaolt, 3To 

nepBOe OI"p&BII'I8HH8 TaKHX CRCT9M. ,npyroe orpaRR'I9RH8 o6yCIIOB1!8HO B03p&CTo!IJOIIlelt CIIO>K• 

ROCT&IO llpol')llo!IMMRpOIIo!IHIIJI o!IBTOROMRqlt pa60Tbl 9KCD8pRM9BTOB npR YB811H'IeHHR H~ 'IHCna. 

0TMe'leua&re orp8HH'Iellua o6yonaBnKBaJOT npuMeae.aae MallbiX UBM a uaMepRTellbHblx 

ll9HTp8X I"~BRbiM o6p830M .!liiR p&I"RCTpaUHH BXOilHOII HHcjlopM81lHR R B M&R&Welt CT9D8HH 
' ' 1211 

Ill!.!! T8Jcylll811 ee o6paOOTICB 0 npaMeaeaae 6onee ObiCTPOileltCTBYJOIIlRX_ UBM c pa3BBTOit 

CHCT9MOil npueM4 llHcppoBhiX Jl8RRbiX ll03BOIIRT B onpell9119HROI! C,T8D9HH. yMeH&WBTb OTM~

'19HRh18 Ol"pe8H'I9HI!R0 a aenoope!lCTB8HHhlil o6MeH.RRcjlopMallRelt C llpyr,RMH Bhi'IRCilHTen&-

RhiMH Malllli~UtMII 

' 
H8MUOI"O paCIIlRpRT B03MO>KROCT& of5paf50TKB pel"RCTpRpyeMbiX llaRHbiXo 

' \ 19 
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015'heARHeaae aecxon&Ji:ax' UBM a cacT&Mbi, peracTpaliBR B o15pal5oTKH, nnaaRpyeMoe 11 

xpynahlx ljla3B'Iecxax ueaTpoa,RsnReTCR cmiACTaireM yaena'lei!BR axcnepHMeHTan&awx · Jlal! .. 

HblX B H9015XOJ:IBMOCTB BX M8WBHHOII ol5pa5oTKB, 3TH BOnpoCbi 6onee OCTpo B03HBK810T' B 

38/:la'ISX lj!B3RKB B~ICOB;BX saeprall, rue KODB'IQCTBO 9KCII9pBM9HT8DbHbiX AAHHbiX 3H8'1BT9nl>.,., 

)jo 6on&me. 

r) J13M9p,HT9DbHhl9 ll9HTpbl KOM6HHBpOB8HHOrO TBII8 

CpaaaaaaH ocaoaa&Ie xapaxTepl!CTB~ . aaanB38TOpoB c ljlaxcBpoaaaaoll nporpaMMoll R 

UBM c 'sanoMIIHaeMoll' nporpaMMoll, MOlKHO OTMeTBTb, 'ITO nepB&Ie aMeJOT onpe~:~eneaable 

1Ip9BMYW9CTB8 B l)poB9};19HHB OII9p81lBII IIO lipeCTOMY' IIOB:8H8DbHOMY H8KOIID9HBIO BXOAHbiX 

J:I8HHI>IX, 3TO Bblp8lK9HO B 6onee 1IpoCTOM o6opyAOB8,BH11 0 6biCTpo};leilcTBHII 38 C'leT '38WH

Toll' nporpaMMbl a T,J:I, C Apyroll cTopOIIbl, UBM npeaocxoAHT aaanR38TOpbl s wapoxoM 

xpyre sonpocoa npe~:~cTasneHBH B o6pa6oTB:B pe3yn&TaTos B3MepeaRII, 

Co'leTaaae STIIX ~:~syx,ycTpollcTs c '3aWRToll' a ·~anoMaaaeMoll' nporpaMMoll a o~:~

HOM H3MepHT9DbHOM ll9HTpe MOlK9T A8Tb 3H8'1RT9DbH09 pacw.pea~e ero B03MOlKHOCTell, 

TaKB9 U9HTpbl KOM6BHHpOB8HHOrO TBIIa MOryT OK838T~C~ IIOD93!n.JMB B na6opaTOpBBXt r~:~e 
Tpe6yeTCSI K8K ~hlCTpoe ~8KOIID9HB9 BH$OpM81lBB OT HQCKOD&KHX 9KCII9piiM9HTallbHbiX pa6oT, 

Tax a o15pa6oTxa .riaaa&lx s xo~:~e axcnepRMeaTa, cllyaxuax 15hlc;poro aaB:onneHBR a noB:a

aan&aoll COpTHpoBB:B CT8TBCTR'I9CB:BX COI5biTBft OCT810TCSI 11 &TOM cny'lae 38 6onee IIpoCTbl-

MH ycTpollcTsaMB c '3~WHToll' nporpaMMoll, Mauiaaa BbiiiODHR&T ljlyHB:IlBH o6pa6oTKB, a 

TSB;lK& onepauaa no npencTasneHBJO pe3yn&TaToa a, ecna STO Heo6xoniMo, ynpasneaRJO 

9B:CII9pBM9HTaMB, 

UBM a TaB:OM. ll9HTpe onepapyeT rnasHbiM o6pa3oM ae c OTAen&HbiMB xonaMa, xapax-
, \ 

Tepa3yromBMB coi5&ITR$, a c aexoTopbiM ax o6'heMoM, OT UBM He Tpe6yeTCH s &TOM cny-

'lae 6onbWOrO 6biCTpone~CTBHSI, nep&/:18'18 HHij!OpM8liHB H3 yCTpoftCTB 1Ip9};1B8pBT91lbHOrO 

H8KOIID9HBH B UBM, MOlK9T ocyllleCTBnSITbCII He TODbB:O nocne o'xoH'I8HBSI axcnepBMQHTa, 

HO B BO BpeMII H869pa A8HH1i1Xo He, BDBIISI 1Ip8KT~9CB:B H8 STOT nponecc, 
. ,, I· I 

Tpe6oaaaaa B: eMB:oc'ra •naMR'l;H' ycTpollcTs npensapaTen&aoro aaxonneHBII nono6abl 

Tpe!SoB8BBRM, B:OTOpble np9/:l'hHBn$110TCR. K OT/:1911bHbU4 ~H8DB38TOp8M, HexoTopoe yM$HbWe

HH9 9MkOcTII MOlK9T ISbiT~ IIpeAyCMO~peHO 38 C'I9T nepBOJ:IB'I9CKOII nepena'IH HaljJOpM8liHB B 

UBM no Mepe ee aaxonneaaH, 

ijanB'IB9 OTHOCH19DbHO ISODbWBX ycTpOI!CTB IIp9AB8pRT9~bHOrO H8KOIID9HHI CBH~89T 

Tpe60B8HBH K 60IIbWOII 8MK<!CTH onepaTBBBOII 'naMIITH' M811lBHI>I, IIOCKODbB:Y JIPHHliTAS BH

IjlopM8liHR MOlK&T 6e3 ymep6a ~:~na npouecca aa6opa 38DHCbiB8TbCR aa MaraaTByro.neaTy, 

B ~~;aqecTBe npHMepa IB:OM6HHHposaaaoro H3MepHTenr.aoro neaTpa paccMOTpHM· aneB:TpoHMblll 

' ' ' 
ll9BTP 8H8DH38 A8HHbiX (EnAC) "''ox-PaaepCB:OAB8liHOB8DbBOit na!SopaTOpHR (KIIH8A.a), B:o-

TOpbiii 6~m co3A8H i:lna aelt'l:poaao-ljlaau'lecxax accne~:~oaaaalt .aa ycxopBTe~e Baa-Ae-rpaa4J- , 

\ .,•!; .,, 
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.Pa •• t1 M11a.· .3To.T ueaTp,~~~Ha'lan~>llo.IJ1Ul~'~an,JI.Il&IS" . .ailli'(u 

PnP'- '1 (o eMKOCTbiO •naMliTB~ 8192! 18 pa3pS~I!), Ah,lOO ... ballloa 
' ' ' ' / . _.: 

oJ:lHH 900-xaaan&Hhlll MaoroMepablll aHana3aTop c 4jleppaTOsoll •naMf!\l'!oi!P 
I 1 , , : , , ·' ; ' , 

asanH38TOP c M&rHIITHOA · neHTO!l, A!I8DR38Top61 a 4Jej>PJ!TQI!Oit ~tlaMlfTbiC 
B K8'1QOTB9 npenaapBTeltbHbiX ycTpoiiCTB ~aKQ~D~HBIIo 240~6BTH~ C'I8TB 

> i 

rae BCIIOMOT8TQnbBbl8 61t9KB o15eCII8'1HB811R peTBCTp~llBIO };IOIIOIIBBTen!oR~ 
' . 

M811HII B3 8R811B38TOpoB H p'leTHOA CHCT9Mbl seonHaabb B OCHOBHYIO na 
10 ynpaBIIH&MbiX axonawx.:.a wxoAHbiX perHcTpoBo Bso~;~ -:BYBOA nasu~x 

T8Kll<9 qepe3 nepljloneRTY R uHijlpone'laTb, 3nex-r,poHIIQ-ny'lesal! Tp)'!SKa 1 

naw• acn6nr.soBanher. ana npencTa~eaas.pe3yn&Ta~o8 a ~:~ononaaTen&s 
I 

'noMHMO c15opa ali<!JopM8liHH OT 8H811H38TOpbB1 B!>l'IIBCIIRT&nbB8SI' M81 

118Cb T8KlK6 KAK O~MOOTOIIT911bRbiA' 8DDB38TOp. B otlHOM B3 T8KBX pe; 

IIOIIb30B811!1Cb 8 aaanor0-11B4JpoBi>IX npeofSp830B8T9D&It 8MIIDRTY~bl, CQ C' 

10 Mru; aaljlopManRH oT JtoTo1l&IX qepe3 Kn~C'Iesble ~xeMbl , npltJIIIM~ >I 

pi.1 Mawa!I&I •. npa ne'pena'le aaljlopMallua 'Tpe!Soaanocr. .1~ .. M&be~ ··*·'·,' ·'. 
cxeMbl H ,etJle 64 MKCElX };IIIII 381IOMBB8HHH l!IR4JopM8UHB~ 4ibnB OHa .>. 

. • . . • .>· . r . 
nep~M&BT9 C IIIITbiO ~MIIIIHTYARbiMB np~ol5p830B8TElnllMII };lOll -~era~tpaD 
38HSITO OB:OitO 50% !lpeM"HB ¥8WRHblo _oCT8DbB09 BP,&Mll, M!)rDO .Bcii\!n.~~ 

' .. ' . '\ 

nporpaMM. 

noMHMO HCII0Db30B8RHSI M8WHRbl )191100p81lGTII8HBO JliiH B(IKCI!zl&!ll 
~ ' ./' '' 

60TKH Ba4JopM81lBR 
1 
6!>In8 HCII01lb30B8H8 B03MOlKHOCTl> BII0/:14 ~ M8WHH)' 

};18RBI>IX OT 100-B:B,RSDbROrO I;IH811H38T0p8 0 p8CIIOIIOlK&BB,ot'9 3$ 81:!9 .~Y1 
ljlopM811BH II<?CTYI!8D8· 1190~Cp9J:lCTBElH!IO H8 BX0/:1 M8WBI(,bl B 381!HM8A8 ,! 

MSWRHHOro apaM9HB. 3TOT K8B811 BBOJ:l8 HH$OpM8\IBH u~e.ri HB3K!l11 ·~n 
I 1.' ', 

RHll' BIIHAY BOGMOlKROCTH OCT8H.OBKB_ 8H8DB38TOP8 H8 'BpeM!l nbptllji:S:8 ' \ ' ' ' ' 

KSK nepeB:DJO'IRTb allanHaa~op aa npyroll saMep. 

MalllBRS acn~3oaanac& T&KlKe ux oopTapo~mHit llllcjlop,.Canaa; 

MarHBTHOII neHTbl, B aTOM cny'l-&e aaljlopMaAHll nepella"nae& B ll&RT 

paCCTOIIBBH 2500 ljlyTOB, I 

, ,.q,an&aellwee pacwapeaae "''o~~;:..Paaepcxoro. B$M&pHT911&Boro uEis 

npoaeOTB B aanpaBIIeRBH C03/:18RHSI cneURADbHbiX tlpiiODH8Te'n&Bb1X,YC' 

RBR B !Syljlepsoro xpaaeHBR liB!IJOPM811B~ 'B' llBYX- MOSY' no· 4048 lt8H8. 

Ma~opManBll a 9TBX M03Y 6y~:~eT copTHpoaaTbOll a ~axanriaaaTbCH'n 
I . . " ' -"' , ·.· 

K8K B O!Sbi'IRbiX 8H811B38Top8X: B K8H811 c' 381l81&Ht!IM 'a.t\Pecoa, lt8p8~ 
' .I' '" 

MeTp accnenyeMoro co6biTRR, 6yneir Ao6aanHTbCR ettaHBUB; nonJJblll 

M03Y. COCT8BBT 5 MKC&K, BxoJ:lH811 !1H~PM8UBII. ,J! ljlopM& J:IBOII'IBbiX 
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U BM B CBCTeMhl. pei"BCTpallBH B o6pa60TKB1 nnaHHpyeMOe 

ueHTpoa,HsnHeTCR cneucTaaeM yaenaqeHBH axcnepaMeHTanbHMx·uaa~ 

HX MaWHHHOA o6pa60TKH, 3TH BonpOChl 6onee OCTpo B03HHKaiOT' B 

&HeprHl!, rue KOnR'IeCTBO &KCnepRMeHTanbHhiX uaHHblX 3Ha'IIITen~. 

ueHTpbl KOM6HHRpOBaHHOrO THlla 

xapaKTepHCTHKH.aHanH3aTOpoB C ~HKCHpOBBHHOA nporp&MMOA H 

nporpaMMOA, MOlKRO OTMeTHTb, 'ITO nepBbie RM9IOT onpeueneHRbie 

aeueHHH onepauaA no npOCTOM)' liOKaaanbHOMY aaxonneHHIO BXOUHMX 

B 6onee npoCTOM 060p)'ll0BBHHH, 6blCTpOUeACTBHH 38 C'leT "38WB• 

C upyroA cTopoHbl, UBM npeaocxouaT aaana3aTopbi a wapoxoM 

.. ncTaBneHBR H 06pa60TKH pe3ynbT8TOB H3MepeHHA, 

MOJK&T U8Tb 

"3aiiiHTOA' R "<>anoMHHaeMoA" nporpaMMOA B OU• 

3Ra'IHT8llbHOe paCWBpeaae ero B03MOlKROCTeA, 

THna MOryT OKa3aTbCH liOD83HblMH B na6opaTOpRHX< rue 

HaKonneHH8 RH~OpM8llHH OT HQCKOnbKHX aKCnepHM9HTanbHbiX pa60T1 

41yHKllRR 6b!C;rporo HaKOnneHBH H noKa

CTaTHCTH'IQCKRX C06bJTHII OCTaiOTCll B aTOM cnyqae 3a 6onee npOCTbi-

a xoue sKcnepaMeHTa, 

c •sawaT'ol!' nporpaMMoll, MauiaHa BhmonaseT ~YHKUBR o6pa6oTKR, a 

npeUCTaBneHRIO pesynbTaTOB B, ecnR aTO aeo6XOUHMO, ynpaBneHHIO 

ueHTpe onepapyeT rna&RblM o6pa3oM ae c oTuenbHbiMH 

HeKoTOpbiM ux o6'beMoM, OT UBM 

KOllaMH, xapaK

He Tpe6yeTCH B 3TOM cny

nepeuaqa H~OpMallHH R3 YCTpOACTB npeuaapaTenbHOrO 

ocymecTBnl!TbCll He TODbKO nocne OKOH'IaHHll 3KCnepHMeHTa, 

U~HHhiX, He &nHliR npaKTR'I9CKR Ra aTOT npouecc, 

eMKOCTR •naMH~a• YCTpoA¢TB npeueapaTenbHoro HaKonneaaa nouo6abl 

npeu'bHBnBroTcll. K oTuenbHMM aHana3aTopaM, HeKoTopoe YMaRbme-

6biTb npeuyCMOTp980. 38 C'leT nepHOUH'IeCKOA nepeua'IH H~pMallHR a 

6onbwax ycTpoftcTB npeueapaTenbHoro HaKonneaa~ caa~aeT 

eMK~CTH onepaTHBHOII "naMRTH' MaWHHbi, nocKon&Ky IJPHRliT8ll HH

YIIIBp6a unH npouecca Ha6opa 3anacbi&aTbCll aa MarHHTHyiO. neaTy, 

iKOM6HRHpOBaHHOrO H3MepaTenbHOro UeRTpa paCCMOTpRM· &n&KTpoRHbt)t 

(ELlAC) 'ioK-PRaepcKOftRauao&anb80II na6opeTOpHR (K~Ha~a), KO

HeATpOHBO-~H3H'IeCKRX accneuoea&all aa ycxopaTe~e Bas-ue-rpaat-

20 
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~a aa ti Mea,' 3To'l' llilBTP llepBOH8'1~bBO 'a~IO'Ian B ce6.a' ~iiac~~~e1U>Jl)'IO MBIJIBB)' .. , / 
It • · 1 

PLlP'- 1 (c eMKoCTbiO •naMliTH' 8192, 18 pa3pauoel, uea.100-a&Ha11&Hblx aaan .. 3aTopa, 
' J ., • '/ - \' • 

OURR 900-KaBilnb_11~11 MHOroMep8MII alianR38TOp C ~eppBTOBOII 'li8MIJ:Tiol0" a MI!OrOM&pRblll 

a8ana3aTop c MaraBTlioll · neHToll. AaanH38TOPI>I c ljlepp.aToaoll ~naMSfTbro" l!lononb3oeanacb 

B Ka'leCTI!Ie npeuaapBT&nbB&IX yCTpoiiCTB ~axon.nS8HSI, 240,-6BTHU C'I&TH8H cac;:.TeMa. H UPY

rae ecnoMoraTenbBbie 6n9xa o6ecne'IHBana peracT,PBUHIO uonon8HTeli&RI>IX naHHblit, l1Hijlop

M811RH 113 aaanB38TOpoB a ~~~~THOll cacTeMbl eeona.~acb B oc80BHYIO naMHTb MamHHI>I qepe3 

10 ynpaanH.eMMX exotl8MX-B wxotl8b1X perHcTpoB. Beou -:BI>IBOtl na~8biX Mor npoeouHTbCSI 

TaKJKe qepe3 nep$one8TY a ua$poneqaTb, 3neKTp08Ho-nyqeaaH Tpy6Ka a 'ceeTo~ Kapaa

i!8m• acn6nb30B8nllcb un11 npeAcTaiMe8HSI pe3ynbT8TOB H .QOnonaaTenbHbiX oueHoR. 

noMH!d0 c6op8 ailcjJopM8llHH OT 8RanH38TOp0B1 Bbi'IHCnRTellbH8H M8WRII8 HCnOllb3QB8-
. . • /1(} 17/ 

nacb TaKJKe xaK 08looiOOTO!IT9llbHb111 8HanH38Top. B oAHOM 1!3 T8KBX peJKHMOB ' ac-

nonb30BBn!ICb 8 aaanoro-uacjlpoabiX npeo6pa30&8Tenell aMnnHTYUbl co c'leTBbiMH 'cxeM8MH 8a 

10 Mru; uu$QpManaR oT KoTop~>IX qepe3. Kll10'1eab1e cxeM&I npu&HM8n80b 88 exOU8ble perBcT

pbi M8WHHblo .npa nep8tl8'19 HB$opM8I1BH TpeelOB8110Cb 10 MKCeK 88 onpoC OtlHCIIII C'leT80II 

CXSMbl a oetlle 64 MKCI!I~ tlliSI 38llOMHH8~R!I HH$OpM8llHB1 ecna 0~8 IIMenaCb• B llp)'I"'M SKC

nepHMeHTe C llHTbiO aMiinBT)'llRblMH npeo6p830BSTeniMH tlnSI perHcTp8llRR ·11HijlopM81lHR 6blnO 

38BHTO OKOi!O 50% B~M"RH I\48WHHbi1 OCT8nb80e &p&MH MOrnO acnonb30BaT~CSI tlnH tlpyrBX 

nporp8MM. 

noMBMO HCnOllb308aHHSI MaWHHbl aellOCp9tlCTBe880 Jl11Sil HaKOilli&IIRSI, H 'TeKyllleft. o6pl!-· 
~ l 

60TKR ua$opl\ilallHB
1
6bllla BCI10llb30BaH8 B03MOJKHOC1'b BB0ll8 8 MSWBRY sttcnepHMe8T8llbBblX 

tl8RHbiX OT 100-K8ij8nbHOI"O 8t!a11H38T0p8, p8CfiODOJKeHHOrO 38 ~ cjlyTOB OT. M8WHH.blo l18-

$opM81lBSI llOCTynan8· llellOCpetlCTBeHHO H8 BXOtl M8WHHbl H 3a8BM4118 OKOriO 0, 1 CeK)'Bllbl 
~ ' ' ' ' ' I 

M8D1R8HOI"O Bpetde8Ho 3TOT K88all &BOlla H8fPOpMaUHR BM81i RH3KHII: 'npBDPIITeT npepbiBa-

BHll" BBHllY JIIOGMOJKHOCTH OCT88.0BKH 888liB38TOp8 Ha ·apeMll nopHSita ·MBB)'Tbl nepeu TeM, 
\ 

KaK nepeKnro'IHTb aR8n&3a~op 8a upyroll saMep, 

f;'\41llHR8 HCnOnb3088:llaCb T8KJK9 KaK COpTHpOBWHK B114fJJJ-4SUHR; .C'IHTbl8aeMOII C 

MarHBTROII neHTb!o B aTOM cnyq~e BH$opM8UHH nepetl8~n80b B U9BTP no. npoBOJ:IaM B8 

p8CCTOHHRH 2500 $yTOB, 

, ,~llbHellmee pacmapeaae 'ioK:..PaaepcKoro asMepaTenbaoro ueaTp8 npeunonar8eTCB 

npoeed'1;11 B H8DJ'aBneHHH' C03tl8BHH cneU1!8nbHhlX tlOn0118HTellbBb!X )'CTpui!CTB tlnH HaKonne-
. . /28 6 10/ 

8RSI 11 6yljlepaoro xpaHe8HH H8$opM4URH B uayx M03Y no 4048 Ka8anoa (puc. 10) ' '· • 

l1r~of"'$uaa B 9THX M03Y 6yneT copTH~OB8TbCH H aaKannaaaTbCH no K8HanaM T8K JKe, 

K8K a· ol5b1'18b1X 88811838Top8x: B Kall8n c 38tl8H8biM 8dpecolll, xap8!tTepa3yrolllHM n8pa

MeTp JICClleAyeMOI"O C06biTHH, 6yue'r ll06aBIIHTbCII etlllHHUSo non8hlll llHKll o6p8meHHH K 

MQ3)f:¢0CT8BJIT 5 MKCeK, BxotlH8H H8~pMallRH .B $opMe tlBOH'IHblX KOllOB 6yneT IIOCT)'-

' ' . 21 
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naT& no 8 xailanaM ( npe.o.nona.raeTC!I '!Reno li!XO.o.os pacwapaT& .o.o 16). aa _npoM&lKyTO'IBYIO 

•D8Ml1Tb!
1 

pa!iOT81011!YIO B p8lKBM8 pa3p8BBB88BBII CTS'l'BCTBKBo npOM8lKYTO'IB811 D8MHTb dy,QeT 

COCTOIITb 83 4-x 18-pa3pli,O.BbiX per&CTpOBo 

BoceM& SXOli.RbiX K8B8JJ08 !iy,o.yT ODp8WBB8TbCH DOO'Iepe,o.ao, nepBOll. o!iparueBRH K X8lK•. 

. llOMy B3 K8BaJJOB COCT8BBT 8,2 MKC8Ko nepe,o.aqa KO.O.OS B3 DpoMelKyTO'!BOII B OCROBBYIO it'a- • 
MHTb !iyll8T DpoBCXO.O.BTb C 'I~CTOTOII 80 Kro. 

MaWBH8 6y)leT BCDOJJb30B8TbCR B OCB.OBBOM li.JJH Dpolil81l8HBR 8pH<jJM8TB'I8CKBX Ooepa-· 

ltBII B npe,O.CT8BII9BBH pe3yn&T8TOB, DpR 9TOM OB8 CMOlK8T 38DpaWBB8Tb ll8BBbl9 B3 JlODOJJ

BBT9JJbBbiX M03Y 'c '18CTOTOII 100 Kro. 3To cornacy&TCH CO CKOpOCTbiO DOCTynneBBR IIB

<jlopM8DBB B3 npoMelKyTo'IBoll naMRTB a !ibiCTpo.o.E~IICTsaeM M03Y, Tax 'ITO o6pameuue Mama..; 

Bbl It M03Y Be 6y,o.eT BIIHHTb Be Befiop naBRb!Xo 

K BH<jJOpM8llBH1 3eperBCTpBpOB8BHOII B M03Y,. 6yneT BM&Tb UOCTyn Tp&TBJI K8HaJJ Bbl• 

BOil8-BB0.0.8 (CTBp8HB9 amjlopM8llRB B M03Y, nep&Jl8~'a B8.yCTpollcTB8 B306p8lK8RBR B T.n.). 

npe.o.nonaraeTCR, 'ITO 9TOT K8~8JJ o6pameRBR K M03Y 6y.o.eT lfM9Tb 1 BB3KBil npuopHTeT' II 

cxopoCTio ero pa!ioT&I tSyneT onpenenRT&CH nepBb!MB JlBYMH pelKBMSMH. MaxcHMan&Ra'l! cxo..

pocT& paooTbl TpeT&ero K8B8na - .o.o 100 &I"ll• 

H3 npaseneaa&rx xapax'l'epucTHK BH.O.IIo, 'ITO T8K8H cHcTeMa co cnenuan&B&IMH ycTpollc,._ 

88MB ope,o.sapaTen&Horo B8KODn9HRR CT8TRCTH'I8CKB DOCTyD8JOm&il BB<jJOpMaoBR R Bbl'IHCnR

Ten&ROit M8WBBOII C0'!8T88T B ce!ie fibiCTpO.O.eliCTBHe (S BXOli.Bb!X K81!8nOS C 'MepTBbiM speMe

BeM11 8 12 MKCSK DO K8lKli.OMy R3 K8118nos) B ruBpoKRe B03MOlKBOCTB M8WBBBOJI o6p800TKB RB• 

' <jJ opwanBR s xone caMoro sxcnepRMeaTa. 

3aKn10'18HB8 

1. 3xcnepBM8HT8JJioH8H <jJR3HK8 38 nocnellRRe rO.Ilbl DOilOnBHnac& PH.O.OM HOBbiX CHCT8M 

perRCTpallRB B oopa!iOTltB, OCHOBOII ltOTOpblX HBnH8TCH UB(Ilposag T8XHBKa Bbi'IHCnRTen&BblX 

M8ruBB nB!io Oe pa3ROBBilBOCTII. 

Hau6onee pacnpocTpaaeaa&re CHCTSMbl c6opa H auanH3a .o.aHHbiX <jJR3R'!ecxoro sxcnepH·

M&BTa cxeMaTH'IBO npencTallneHbl HB pRe. 11. B 3aBRCRMOCTR oT xoaxpeTa&rx ycnosRII sxc

nepB.MeaTa, a TaxJKe sxoaoMR'!ecxax coo6palKeRRII MOlKeT ObiT& onpaBil&Ro To .Rmt aaoe npR· 

M9B8BR8 8R8nR38TOpoB C <jJBKCRpOBSHHOll DporpSMMOll Bbi'IRCnHTGnbROII MSWRBbl BJIB• nenoro 

KOMDn9KC8 ycTpOJICTB, BKnl0'1810ruBX TSKYIO MSWRBY• 

2. Muoroxaaan&a&re aaa~H3a~opb1 c 'naMRTbJO' Ba <!JeppaTax xax np.B!iopi.I cnei1Ran&

aoro DpRM9H8HRR ( 8MDl!RTyli.Hblll, Bp9M8BHOII H MROrOM8pRblll aaanH3 C 'IRCnOlloj K8R8l!OB. JlO 

Reclton&KRx T&ICH'I) ae yTpaTRl!R csoero 3B8'1eRHR .o.nH oTJ:ten&H&Ix sxcnepHMeRTos <jJH3HKH 

HR3KHX saeprHA. Bb!c'l'tlollellcTBHe, MHHHMiln&Hblli o6'&eM o6opy.o.oBSHHR, 'npocToTa KOBCTPYK-
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cnolKR&IX ycTpollc'l's. perucTp8ualr.· • 
-~ 

.. 
8. npose.o.eaHe llojHOroMepBoro 8HBII1!38 c A9,CifT_K8MH H COTHR;;q T~CR'l J 

pyeTCR H8 npHM9R9HBH ~8DHCR HGRRTerpapoBSHROll qo K~~8n&M R~oPM8~RII'II 
neHTY• npaMeaeBHe Manoa· Bbi'IHCnHTSn&Holl Ml~RHbi·B~ naeT ~piaua·ttBan&a~ . ' ' 
perueHBil, M8111HH8 BbtnOnHReT cPYIIltllRB 6one& WRpOKOro ~o,nonaB'I'eni•HOro. ltoll"l 

TpollcTB8o B STOll CBHSH MOJKHo' OlKII.0.8Tb, '11'0 p83BHTII8, ~9Toli.OB · !ICIIOn&aoae 

ROll neBTbl MR p&aiiJI'IHOro COpT8 MBOrOII8p8Me"tpB'I8CKRit 3Blt8'l !iy,o.eT pa3BI 
,. 'J'I 

TOnbKO xax·· 38DIJC& qepea Bbi'!HCnRTen&ayJO Mamaay, ao ~ K8K cneUH8nB3Hpol • . , I 

npocToe B J:teme8oe ycTpol!cTBO. ., 
4. Onpet:~enHncR !CPyr 38.0.8'1, npelKll.e acero, · STO MBot'oMepBbl~ xaMep&l 

KBMH .0.9CRTK8MB R COTBHMB Tb!CR"'I K,8H8IIOB, B KOTOpbllt RC.IJOf!&:;IOBSHRQ .Man~ 

Kpb!BaeT llOOOilR..;9~bRbl8 nyTH 6:>nae scjlqleKTBBHt)t'O R p83110.CC"OpoHR~~O :ta 
pRMeRT8.o 3TO .0.00TIIr89TCR mapoKRMB norH'IeCKRMB ilo3MO~HOCTBMB 18~~ 
mBa no o6p~!ioTxe HH<jlopMallHR aoo6me a a npoJtecce sa!iO.,y s ~·-~T~~· 
nee p83HOCTOpoHRHMB B03MOlKHOCTRMR npellCTA!IlleBBR pe3')'111oT.TOBo ·Be~! Jc 

' I '. ' ~ 
yCT8HOBHTio· 6onee TeCBblll 'KOHT8KT' ·M&lKll.y SltCII8pBM8RT8TOpoM B ltJ[CrilepRI 

nee s<jl<jleKTllBRO JI!M8WllB8TbCR erO DpOB8):1EtBJie, OfrOtB X0~8'1B0M !;)'l8T81 do~ 
. . ~ ' 

npoMlleRHR excnepaMeHTil R IIOBbiW88T llOCTOB9p~Tb llony'leiilaa· .aali:HW~ 

6. B xpynabiX na6oparopaslx, .r.o.e o.aaospeMeBRO J;Jpoao.a_~ll Recxoni.Jtc 

TOB
1 

oTnR'IalOMBXC:ll qacTO ito CB08MY cPR3ll'!eCKOMY xepiUC'repYo Hp TpetsJlODII 1/ ,t,. .: ',-

aanbRbiX 0BCT8M perRCTJ)aD.llH B Texyme'A MaWBBHOI' ol5pa6oTKR1 Cll8llUnB311'J 
\ ' 

MepHTen~>Hble ~eHTPbl xMeJOT onpe.o.aneRHble npeRMymecTlla nepen aun~TO 

ll8li&Hb!MR UBM, pa6oTaJOruHMII B pelKRMe aaanx3a •. Pa3BH'l'Re :t411:8lt ••npo1 . . .. '\'~ 

K8K 118 ocaosa OllBOll UBM c pa3BR'I'OII CHC:TeMOA BBOilA lllllhloBOI ~~pldr 
OCHOBe ~RijlrBbiX Bbi'IBCnBTel!bRbiX M8111BH R cne~BMII!BipoBaHB,WX ~_PIIbl: 
6&1CTporo HA~.nneiiHR B ~CTOII copTBjJOBKB 81«11XB91 all(lopMAllBR• S,...PE 
llnR o!iecne-leBHll 6biCTpolleiiCTBBII npoCTbiX Olt8p81lBII CTpoRTCR <> ·+zxCBpoB' 

paMMOilo I I \ 

e. B ~a6nHne 2 npBB8A8H nepe~eHb Heii:OTOpbiX ta38'18CXBX, na6oparop 

npHMeR!IIOTI;lil UBM aenocpellCTBeaao B aJtcnepliMeB~ 'Jmll. ~r~;JJr~ a o 
n~pHM8HT~I.Bb!X llABBb!Xo noMBMO STOro ,a nenOM pSIIXe /l~BX Jl:f160paTOpR 

nnaaRp)'lOTCB Taxae pa!ioTbl. X8p8KTepao, "'ITo aexoTO~W~ -npo~J>llllMBBbl8 41 
IOmHe Bbi'IBCnBT8nbHbl8 M8WRBbl, ope.O.naraiOT MBOi"9M8PIIbl8 8RanR38TOplol, I 

1$11 ' . ' ' . . . ' .. 
ocBOBe UBM • Bee &TO rosopRT 38 !iblcTpoe IIII&~J111e Bbi'IHCnRTen&BI 

nocpet:~cTBeHIIO s ;a3R'!ecKBII· axcnepa~~· 
" 
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(npennonaraeTCH qacno sxonos pacwapHTb no 16), aa npoMemyToqay~ 
B pemaMe paspaaaaaaaas cTaTBCTHKH, OpoMemyToqaas naMHTb elyne1' 

13-paspsnHbiX perHCTpOBo 

K8B8nOB oynyT OllpaWBB8TbCH nooqepenao, nepHon ooparueBBH K Xam-

3,2 MKC9K, nepenaqa KOnoB 83 npoMemyToqaol! B OCHOBBy~ na

qQCTOTOI! 6() Krll, 

nns npoaeneaas apa~MeTaqecxax onepa

pesynbTaToB, npH STOM ORB CMOmeT 3anp8WHB8Tb naHHbl9 83 nonon-

C '18CTOTOI! 100 Krll, 3TO COrnacyeTCH CO CKOpOCTbiD OOCTynn9HBH RB

emYTO'IBOI! naMHTH a ohrCTponel!cTBHeM M03Y, Tax 'ITO o6parnexxe ~mg..; 

naBHbiX, 

saperHCTpBpOB8HHOI! B M03Y,, oyneT HMeTb nocTyn Tp9THI! KaHan Bbl• 

·~unaau<> BB~OpM811HB B M03Y1 nepenaqa aa, ycTpol!cTsa aso6pameaas a T,n.), 

STOT xaaan o6pameaas K M03Y oyneT \'MeTb 'aasxal! npaopaTeT' a 

6yneT onpenenHTbCH nepBbiMH nayMSI pemaMaMa, MaxcaManbaa'Jl cxo-

xaaana - no 100 &I'll, 

X8p8KT9pHCTHK BHnii0 0 qTO T8K8H CHCTeMa CO cneaaanbHblMB ycTpoi!C,._ 

H8KOOneHHH CT8THCTHqeqKH OOCTynaiDruel! BH~OpM81lBH B Bbl'IHCnB

COqeT89T B ce6e obiCTponel!cTBHe (8 axonHhrx xaaanos c 'MepTBhiM apeMe

xamuoMy 83 K8Hanos) H WHpoKHe B03MOmHOCTH M8WHHHOI! oopaoOTKH BB• 

caMoro axcnepuMeBTa, 

3axn~qeaue 

~asaxa sa nocneaaue rollhl nononBHnacb psaoM IIOBbiX cHcTeM 

OopaoOTKH 1 OCIIOBOI! KOTOpblX l'!Bn!leTCSI IIH~pOB8!il TeXIIHK8 BblqHCOHT90bHh!X 

pa3HOBH!IBOCTH, 

CHCTeMbl coopa B 8H80H38 naBHbiX ~H3Hqecxoro 3KC09pH·

npeacT8Bn9Hbl aa puc, 11. B saBHCHMOCTH oT xoaxpeTHbiX ycnosul! sxc- .. 

sxoBoMHqecxux coo6paJKeHHl! MomeT ob!Tb onpasaaao To .HnH aaoe npB· 

.38TOPOB C ~BKCHpOBaHBOI! nporpaMMOI! BblqHCOHTenbHOI! MBWBBbl ROB• nenoro 

BKD~qa~!OHX TaKy~ MBWHHy, 

e 8H80B38TOpbi C 'OBMHTb~' HB ~eppHTBX KBK OpB~Opbi Cll9UB8nb

( aMnnBTynHhii!, BpeM9HHOI! H MHOrOMepHb!l! 8H80B3 C qgcnOM KaRBOOB !IO 

) ae yTpaTHnH csoero saaqeaRSI nns,oTaenbHbiX axcnepHMeHTOB ~RSBKB 

Bb!cTpoael!cTsae, MHHBMilnhHhll\ oo'l>eM o6opyaosaaus, 'rtpocToTa KOHCTpyx-
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nHB - BOT OCBOBHb!Ei OTIIIJ'IB:;.enbHbie Oco6eRHOCTB,,S:HIInH38:ropa- ~K 'ripaddpa 01' .'elonae,' ·' 

cnomRbiX ycTpOtl:CTB, perBC1'p811RH.' , 

S. Oposenaaa~~~~oroMepaoro a11anusa c aec~TxaMB a coTHRMR Tb!CR'I xaaanos 6aaB

pyeTCH Ka nPBMe&eRBH 380HCR H8RHTSrpapOB8HHOI! nO K~H8118M H~OpM811BH· 88 M~rHHTRYID 
neRTY• 0pHMeHellll8 MBIIOI!. SblqBCIIB'!'ellbHOII MII.WHIIbl· R8 naeT !JpRRnHirHBnbRO HOBOFO·B HOM 

pemeiiRBt M8WHK8 BhlllOnHHeT ~YBKIIHR 6onee WHpOKOro AOilOIIHRTellbBOrO KOHTpolibBOrO yc-

1'poi!CTB8, B 8-rolt CBH3H Momao OlKH.ilaTii, 'ITO pa3BH1'1l8 · we1-onda · !lcDonb3oBaBHH MarBBT,-

11ol! neHTbl AttB p83~'1BOrO COpTS MBOF008paMeTpR'18CKH~'3Bn8'1 oy/leT p83BHB8TbCR B~ 
TODbKO xax·· sanKCb qepea Sb!'IHC~HTenbHY~ Mawilxy, ao _'IJ xaK cnenuanRsHpoBAHIIoe 6one• 

npoc1'oe H newei!Oe, yc1'poltC1'Bo, 

4, Onpenenancs !'Pyr saaa'l, npemne acero, STO M&oroMapHb!e RaMepeaas c aecxon~>

KBMH necsTKaMH I! ~OTHIIMB Tb!CH'I ~talianos, a KOTOpb!x ac.non~oaauBe .Man&tx UBM OT

xphiBAeT aon61tHJtTellbllhl8 llyTH !Dnee SijlcjleKTHBHOrO II pa31iOCTOpo11Hero npo!18ll811HII 91tCil8• 

pHM8HTS. 31'0 JlOCTHra&TCSI WHpoKHMR noruqeCKHMH ilo3MOlKHOilTRMH Bbl'lBCDBT81lbHbiX M8-

WHH no o6pa6o1'xa aJlll!opMaitHK aoo6me B a npouecce aatSopa a qacTBOCTR, a ~axme 6o-
, I 

nee p83HOCTOpoKHBMB B03MO~OCTRMH npe/lCTBBneBHR pe3Ynli1'8T0Bo Bee 9TO 1103BOIIR81' 
. I 

ycTBHOBHTb· ·CSonee TeCBblfl: 'K'oHTBKT' Mil-may 3KCi18pHMeHT8TOpOM R 9KCOepBM8JI:TOM H !So-

nee :acjl4leKTilBHO ~MeWJI!IBTioCSI ero npoBeAeHHe, 'JTOpB KOReqHOM C"'8T81 COKP811l811T BpeMK 

nposall&.RHB n:cnepHMeHT8 ·H 110Bb1W8eT llOCTOB9pBOCTb nony'I&BHSI /l8BHbiX. 

5, B JtpynaMx na6oparopusx, .rae onaoapeueauo npoBOAII'l'CII uecxonbKO SKcnepaMei!

Toa, OTilHqBJOIIlHltt:R '!BCTO ~ CB08MY ~H3H'leCKOMY lt8p!IKTepy1 110 Tpe6J~JIX MBOrOKB-' .t 

HBnbHbiX ~RCT8M perHCTJ)BilHH H TeKymeJt' MBI,UHBHOit, o6pa60TKB1 Ci18DPnH3BpDB8HBhle 83-

MepHTenbBble neBTpbl HMeiOT onpeneneHHble npeHMyrnec1'BA nepen asanuaTOpaMB BnH ,oT

aanliHb!MR UBM, pa6o1'a~mKMB a pemaMe aHBnH3a, PaaBHTBe taKJIX !lelfrpos npoucxo/lBT . ., ,' 

KBK aa ocuoae onaolt UBM c paaau1'oil cucTeM'oil asona na.poaolt il~opMann, TBK a aa 

OCBOB8 nHtpoBbiX BM'IHCDBT&Diillb!X M8WBH R cnellH811R3RpDII8HHbiX ~pHbllt ycTpoiCTS 
, I . ' 

ob!CTporO H8~,Dil811HH H npoCTOil COpTBpoiiKH Bl(.O/lHOI H.pMallHRo JSy-4MIIepHb18 ycTpoi!CTB8 

nns o6ecne'<leRHR 6&1CTpoll&ltCTBJIR llpDCTbiX onepanall CTpDKTCII C· ... KCHpo8811BOI npor-:' 

paMMOil, 

6, B ~a6nune 2 npuaenea 0epe'!eHii ae~~:oTopb!X ••a•qecKBit na6opaTOpHI!,· a K01'0pb1X 

npuMeHRIOT~ UBM aenocpeACTB&BBO B excnepaiMeHTe 'nna perllCT~n*s~ • o6pa6oTKH sxc

n~puMeliTan••biX ABBHI>IX• 0oMBM0 STOFO ,a nenoM pane ,ltPYJ'HX naelopaTOpHil Be/lYTCR Jl 

nnaJIBp)'lO'l'OR 'I'BKB& paeloTb!, XapaxTepao, ·-'ITO aexoTOpbi~ npoMbl'llln&BHb!e .. pMb!, &b!nycxa

IDWHe Bbl'IJlcnRTeRbHbl8 M8WJIH&I
1 
llp8/lll8r8~ MBOrOM8pHb18 8HBDH381'0pb1 0 8b11101IH8BHb1e ,118 

ocaose UBM ., , Bee STO rosopHT aa 6b1cTpoe aaeape!fll• B&t'IHCnHTenbBb!X Mamua ••"" fli1f ' . 

nocpeACT&eBJIO B .H3H'IeCKRil· &KCilepBM8BT• 
j 

,.1, .I 
\ 
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7, PoeT sxcnepuMeaTan~oaoll HmPOPM8IIBB, _yB&liH'IHBeromellca .c BHe.r:~peueM 6onee npoaa.; :: 

BOAB'l'ellbHOII C'l&'l'HO-pelnaromell 'l'&XHBltH, H H&06X0.11HMOC'I'b ee MSIIlHHHOII o6pa60TKH Blle'le'l' 

38 co6oll acnon~oSoaaaae «Sonee 6blcTpoQellcTJi1YIOIIlD;X UBM u opr8HB3enaro uenDix cacTeM H3 

6on&mllx B M&li&IX Bbi'IBCliH'l'&nbH&IX MamBa, Mo:II(HO O)!(H!l8Tb ae TOnioKo mBpoxoro npiiM&aeual! 
' . 

yuaaepc8llioH&IX UB~ B axcnepuM&HT&llbHLIX llccne.r:~oaaauax, ao a noBBneauB cnenii8Dif311po-

B8HHhiX Bbi'IIICllll'l'&llbHbiX M&WIIH, npe'AH83H8'19HHblX lllll'l 3Bil&'l pei"HC'l'p8IIHB H 06p860'l'll:ll ,[1811:• 

'HblX SKcnepHM9H;8n&HOII 'cpB3Bli:H, . , ', 

AaTop Bblp8JKeeT 11cxpeBHIOIO 6naroAapaocT& H.B. lll'!'pei!Bxy 38 3&Me'I&HRB 11 coaeT&I, 
;. 

BblCK838HH&Ie np11 noAroToaxe aroll pa6oT&I, a TaxJKe B,E, )f(ypaanesy, B.r. Tamaay fi! 

f,n, )f(yxosy 38 COBM9C'l'Hbl9 06CyJK.r:I&HBl'l II Bb1Cit8388Hbl8 38M9'18HHB, 

na'l'epa'l'ypa 
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