Mage nofpund or type unknown

Cpenun cuctem BM3yasibHOro oTobparkeHnsa nHpopMaumum eCcTb yCTPONUCTBA A4
KOJIIEKTUBHOIO, FPYNMnoBOro N MHAWBUAYANbHOIMO NCMOb30BaHUA. TUNMNYHBIMU
npuMepamMmn 3TUX YCTPONCTB ABNAIOTCA CBETOBbIE LOCKM BOMbLLIOro CTagnoHa, 3KpaH
Tenesusopa n ungepdbnaT 3NeKTPOHHbLIX HapPYy4YHbIX YacoB. B foNosIHEHNE KO MHOIM
OPYrnMm To4KaMm, 3TN YCTPOMUCTBA OT/IMYAOTCA B MEepPBY0 o4epenb rno pasMepy YCTPOWUCTB
MHOWKATOpPa, KOTOPbIE OHUN NCMOJIb3YIOT.

icnonb3oBaHMe NMHOMKATOPOB XapaKTepun3yeTcs Npexae BCero TeM, YTO MMEHHO 3TW
YCTPOMNCTBA LUMPOKO BKJIIOYEHbI B 4EJIOBEYECKYHO XUN3Hb. MOXXHO YNOMSAHYTb Takune
NPOAYKTbI, KaK 3JIEKTPOHHbIE LN(POBLIE YacCbl KaJIbKYISTOPbl, aBTOMOOM/IbHbIE NAHENN
WHONKATOPOB, HACTPOEHHbIE paano MawwTabbl, MHOMKATOPbI TEIENPOrPaMMbl,
NHONKATOPbI KYXOHHOro obopynoBaHus.

B NPOMBbILIIEHHOCTM 3TW YCTPOMCTBA SABASAIOTCSA BaXKHbIM 3JIEMEHTOM KOMMbIOTEPHbIX
nepudepninHblX yCTPONCTB, aBTOMAaTU3UPOBAHHbIX CUCTEM YyrpaBsieHns, 060pynoBaHMS
YyMpaBAeHUS N N3MEPEHUNS, CEPBUCHBLIX YCTPONCTB TPAHCMOPTHbLIX N KOMMYHUKaLMOHHbIX
cncTteM. B BOEHHOM TeXHUKe CUCTeMbl 0ToBpaXkeHns nHpopMaumm HeobxoanMbl Ha
KOMaHOHbIX MYHKTaX, B Pa3/INYHbIX HaBUIaLMOHHbIX YCTPONCTBaX, CACTEMaxX HaBeLEeHMS,
a Tak)Xe B NpUBOpPHbIX NaHeNAX CaMosIeToB, TaHKOB U NOABOAHbIX JIOOOK.

NHCTPYMEHThI MHOMKATOPa UrpatoT peLLaoLLyo pojib B Nepexone oT TenedoHa K
TEPMUHANY U K BUOeo-TenedoHy; B byayLlemM oHM HanayT CBoe pelleHne npobnem
TBEPAOro TeNeBUAEHUSA, SNEKTPOHHbBIX KHUT 1 ra3eT. BnosiHe BO3MOXXHO, 4TO yayylleHne
NoJyNPOBOAHNKOBbIX CBETOU3yYaloLMX AMOA0B B KOHEYHOM UTOre obecneunT
cpeacTBa AJis BOCMPOU3BOAMMOro rnponsesoactesa 10 MUINMOHOB OTTEHKOB, KOTOpPbIE
COCTaBNAT Hanbonee NosHble LBETOBbIE KaTaJIorn; PeLlnTb BCe TeKyLuue Nnpobremsl
KOJIOPUTETPUN; NOPOANTL HOBbIE BUAbLI N306Pa3NTENBHOI0 NCKYCCTBA U B KOHEYHOM
NUTOore Ha4yaTb aKTUBHO BANATbL Ha (POPMMPOBAHME ICTETUYECKOrO MMPA YeJI0BEKA.

3TN MHCTPYMEHTbI NCMOJIb3YIOTCA AN OTHOCUTENbHbLIX NU3MEPEHUN N MOTYT
NCNoJIb30BaTbCA ANs1 U3MEpPeHUs HeEBObLLUMX OTKJIOHEHUIN B pa3Mepax n dopme
neTanen, ona NPoOBEPKN NPaBUIbHOIO OTHOCUTENIbHOIO MOJIOXKEHUSI MOBEPXHOCTEN
yacTen, ocen, BaJIOB, LUKMBOB 1 T.4.
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NHAanKaTopbl MMET BECbMa LLUMPOKOE NMPUMEHEeHNE B MalLMHOCTPOEHUN Npu YCTaHOBKE
N npoBepke getanen. B kombuHaumm ¢ [ONOSHNTENIbHBIMU YCTPONCTBAMM OHN MOTFYT
NMPUMEHATBLCA B KaYyeCcTBE MHANKATOPHbIX NpnbopoB — HYTpPOMepoB, CKOb 1
rnybnHomepos.

NHOVKaTopbl 04EHb LLUMPOKO UCMOJb3YIOTCA B MalLMHOCTPOEHNN NPU YCTaHOBKE U
npoBepke geTasnein. B coyeTaHnn C AONOJIHUTENbHBIMU YCTPONCTBAMMU, OHU MOTYT BbITb
NCMNOJIb30BaHbl B KA4eCTBE MHAWKATOPHbIX YCTPONCTB - nutrometers, ckobbl 1 rnybuHbI
AaT4YMKOB.

YnobHo KnaccupuumnmpoBaTb UHANKATOPHbIE YCTPONCTBA B COOTBETCTBUM C PU3NYECKUMU
SIBI@HNSIMU, HA KOTOPbIX OCHOBAHbI X NPUHUUMbLI paboTbl. B COOTBETCTBUN C 3TUM
CYLLECTBYIOT:

1) nHOUKaTOPbI HAKANIMBAHUS, KOTOPbIE NCMOJIb3YIOT CBEYEHNE SJIEKTPUYECKON
MeTaJI/INYEeCKON HUTHK;

2) dNEKTPONIOMNHECLUEHTHbLIE MHONKATOPbLI, KOTOPbIE NCIMOJIb3YIOT CBe4YeHne
onpepeneHHbIX KpUctassin4eCKnx seecTB noa BO340ENCTBUEM SNEKTPUNYHECKOIo rnons,

3) 9/1IeKTPOHHO-JTy4eBbIE N BaKYYMHO-JTIOMUHECL,EHTHbIE MHAWKATOPbI, OCHOBAHHbIE Ha
NIOMUHecueHUMn gocopa BO BpeMs 31eKTPOHHON 6oMbapanpoBKUY;

4) ra3ocbopHble MHOMKATOPLI, KOTOPbIE UCMO/b3YIOT CBEYEHME ra3a BO BPEMS
3NEeKTPUYECKOro paspsaa;

5) nonynpoBogHNKOBbIE NHOMKATOPbI, KOTOPblIE NCMOJIb3YIOT U3JTy4HeHNe CBETOBOW
KBaHTbI Mpu peKOM6I/IHaLI,I/II/I HEeOCBEXUNTESIbHbIN 3apAan HOCUTEesNen B p - N nNepekpecTKke,

6) NMHONKaTOPbl XNAOKOKPUCTaNIn4eCKMMn nokKasatendamm, oCHOBaHHbLIMA Ha
N3MEHEHNAX ONTUYECKUX CBONCTB XXUAKNX KpUCTaJs110B rnona BO30EeNCTBUEM
INEKTPUNHECKOro noss.

B HacTosALWee BpeMsa NoNyrnpoBOAHMKOBbIE, BAKYYMHO-JIIOMUHECLLEHTHbIE,
rasopa3spsfHble N XXNOKOKPpUCTaNIMYeckKme NHANKAToOpPb! Yalle BCero NCnosb3yTca ons
oTobparkeHna KynbTOBON MHPOPMaLUKN, B TO BpeMS KaK NHANKATOPbl 3JIEKTPOHHOI O
ny4da n 6osnee CNoXKHble YCTPOMNCTBA UCMOJb3YIOTCA OJ19 0TObparkeHUs KyIbTOBOW U
rpadu4eckon nHpopmMaumnu.

B coBpeMeHHbIX POA LLIMPOKO UCNOJIb3YIOTCA pa3/indHble MHAWKATOPHbIE YCTPOUCTBA, B
YaCTHOCTW, TaK Ha3blBaeMble 3HaKN N UNPpoBbIe NHONKaTOPbl. HekoTopble U3 HNUX



CBSi3aHbl C YCTPOWCTBAMMN pa3psaia CBeYeHUs!, HO €CTb U 3/IeKTPOBaKYyMHbIe
NHANKATOpPbI. Takxe pa3pabaTbiBalOTCA U UCNOSb3YOTCS NOJIYNPOBOAHMKOBbIE
WHONKATOPHbIE YCTPOMCTBA.

HeoHoBbIe TamMnbl NCNOJIb3YIOTCHA B KA4eCTBE NHAWKATOPOB HAMPsSXXeHNs 1 ANnsa apyrux
uenen. OHM NpencTaBNalT cobon yCTPONCTBA CBEYEHMNSA pa3psna, 4ENCTBYOLWEro B
peXXrMe aHOMaJIbHOro KaTtoga nageHns HeobxoOoMMo C TOKOM Or paHUYMBaKOLLNA
pes3uncTop.

Pa3HULa MexXay Hanps>XeHUsMN XapakTepHa A1 BCeX ra3o0Trpy304eHHbIX YCTPONCTB,
B YaCTHOCTM AJ15 AM0N0B 3eHep. B HEOHOBLIX NaMmnax HanpsXeHne Ha HeCKOIbKO
eINHNL, NN [IeCATKN BOJIbT HMXKE HanpsXXKeHUs. 3To CBS3aHO C TeM, YTO ras He
NoHM3MpoBaH 1o cbpoca. A nepes OCTAaHOBKOW pa3psifia ras MOHU3MPYeTCs, a pa3pas
CyLecTByeT npu 6onee HN3KOM HanpsXXKeHUu.

HeoHoBasa namMna NCNONbL3yeTCA B Ka4eCcTBe MHOAMKAaTOopPa Hanpsa>XeHnsa NnoCTOAHHOIo
TOKa N NepeMeHHOro Toka. [lpn nepeMeHHOM HanpsaXeHnun, paspsag npoucxoanT, Korga
MIMHOBEHHOE 3Ha4YeHne Halnpsa>XeHnd CTaHOBUNTCA PaBHbLIM HalpA>XeHUHo.

MPOMBILLNEHHOCTb NPOM3BOAUT MHOXKECTBO Pa3/In4yHbIX HEOHOBbLIX SlaMn. Nx
Hanps>xeHne MoxeT ObITb 50 - 200 B, a nHorga v Bbiwe. OnepaunoHHbIN TOK Npw
HOpPMaJIbHOM OCBELLEeHUN COCTaBNSAEeT OT AecATbiX 10 Muninamnepa 00 LECATKOB
MWUIMaMNepoB C LUMPOKNMU BO3MOXKHOCTAMMU.

DNEeKTPOSIIOMUHECLEHTHbIE nHAMKaTopbl (3JIN) npegHa3HavyeHbl Ans oTobparkeHus
Pa3/IN4YHON NHPOPMALMN B CUCTEMAX YMNPABAEHUS U MOHUTOPUHIA. OHM UCMNOJb3YIOT
sIBNIeHMe 3/1eKTPOIIOMUHECLIEHLINM, KOTOPOE 3aKJIl04aeTCs B TOM, YTO HEKOTOPbLIE
BeLLlecTBa CNOCOOHbI U3Jly4aTb CBET Moj BO3AeNCTBUEM S/IEKTPUYECKOro Moss.

Hanbonee pacnpocTpaHeHHble MHANKATOPbI BYKBEHHO LUMKPPOBOro cermeHTa. OHK
nMerT OT 7 00 9 cerMeHToB A1 0TOBpa>keHns Yncen, a UHANKaTopbl C 19 cermeHTamMm
NMo3BONAT 0TobparkaTb BCe Lndpbl 1 BYKBbI PyCCKOro U NaTUHCKOro angasuta. Obbl4HO
3J1N BbIJ@OTCA B MIACTUKOBBLIX ciydYaax. Onsg ux NnNTaHUSa UCMONb3yeTCs nepemMeHHoe
CUHycounaanbHoe Hanps>xeHne 220 B c yacTtoTonm oT 400 go 1200 Ny, JInHenHsble
pa3mepbl 0ToOpa>kaeMbiX 3HAKOB MOryT ObITb OT eANHUL, 00 OEeCATKOB MUJJIMMETPOB, N B
3aBUCMMOCTU OT 3TOr0, TOK NoTpebnseTca oT AecaATbiX MUIMaMnepa 00 AECATKOB
MunanamnepoB. Cpok cnyx6bbl ELI cocTaBnseT HeECKOIbKO ThiCAY YacoB. OnepaynoHHas
TeMnepaTypa oOKpy>XalLien cpenbl, Kak npasunno, gonyckaeTtcsa oT -40 go 50 "C
HECOMHEHHbIM npenMyuecTBoM ELI - HU3Koe aHepronoTpebneHmne ¢ OTHOCUTESIbHO
BbICOKOWN APKOCTbIO N300parkeHuns, NAOCKNN AN3aliH, BbICOKas MexaHn4yeckas npo4YHOCTb,



OJINTENbHbIN CPOK Cy>XObl. He[oCTaTKOM, Kak 1 BO MHOIMX APYrunx rnokasatensx,
ABNAETCA He06X0ANMOCTb NCMOJIb30BaHNSA AOBOJIbHO CNIOXKHbIX CUCTEM YrpaBAEHUS.

Xupgkokpuctannmyeckmnx nHgnkatopbl (MKW) ocHOBaHbl Ha NCMNOJIb30BAaHNN TaK
Ha3blBaeMbIX XUAKUX KpucTannos (XKKW), obHapy>XeHHbIX B MPOLLJSIOM BEKE U
npencTaBnsloLWNX HEKOTOPbIE OpraHUYecKmne XXUAKOCTU C yNopAaaoYeHHbIM
pPacrosioXXeHUeM MOJIEKYJT, XapaKTEepPHbIX A9 KPpUCTannoB. B HacTosuwee BpeMs
N3BeCTHO 60/1bLLOE KOJINYECTBO XXNOKOKPUCTANI/IMYECKMM BeLLeCTBaM, KOTOPbIE XOPOLLO
n3y4eHbl. KpucTanibl XUAKOCTU NMPO3padHbl 419 CBETOBbIX Jly4eun, HO nog BO34eNCTBUEM
3J1eKTPUNYECKOro rnossa ¢ CUaon oT 2 0o 5 kB/cM HapyLllaeTcsa nx CTpykTypa, MoeKy bl
pacnosioXXeHbl Csly4anHblM 00pa3oM N XUOKOCTb CTAHOBUTCSA HEMNPO3Pa4YHON. 3TN
WHOWKATOPbI MOIYT UMETb pa3J/inyHbie KOHCTPYKUun n pabotatb nbo npn
nepegaBaeMoM CBeTe, CO34aHHOM crneumnasibHbIM UCTOYHUKOM, Nnbo B cBeTe ntoboro
NCTOYHMKA (MCKYCCTBEHHOIO NN €CTEeCTBEHHOI0), OTPAXXEHHOI0 B MHOMKaTOpe.

MpUHUNN AeNCTBUA NONYNPOBOAHUKOBOINO MHANKATOPA OCHOBAH Ha U3ly4YeHUN KBAHTOB
CBeTa Npu pekoMmbuHaumnm HocuTenen 3apsaaa B o6nacTu p-n - nepexona, K KOTOpomy
NPUN0XKEHO NpaAMoe HanpsiXkeHune. K nosynpoBoAHNKOBbLIM UHANKATOPaM OTHOCUTCS
CcBeToAnOo. - NONYNPOBOAHUKOBbLIA N0, B KOTOPOM NpPeayCcMoTpeHa BO3MOXKHOCTb
BbIBOJa CBETOBOI0O U3ly4YeHUs 13 061acTu p-n-nepexona CKBO3b NPO3pavyHOEe OKHO B
Kopnyce. LiBeT onpenenseTcs MaTepuasioM, U3 KOTOPOro BbINMOJIHEH CBETOAMNOL,.
BbinyckaloT cBETOAMOAbl KPACHOIMO, XXENTOro 1 3e/1IeHOro CBeYeHusl.

[a3opa3psaHble nHAMKaTopbl (FPU) SBASIIOTCSA NPUMEPOM TOr0, Kak BAUsSIHME
KOHCTPYKTOPCKO-TEXHOJIOFMYECKMX NAEN MUKPOINEKTPOHNKN 3aHOBO npeobpasyeT
«CTapylo» TPaauULMOHHYO 061aCTb TEXHUKN.

OcHoy ntoboro npmbopa 3TOro Kaacca CoOCTaBASAET d/IeMeHTapPHbIN ra3opa3pAaaHbIini
npomMexxyTok (puc. 3.10). 3axmraHue n nogaep>xaHne paspsna TpebyeT BbICOKOro
Hanps>xeHunsa (Usaxx =80 ... 400 B, Urop =50 ... 300 B), Tok 61130K K 1 MA. 3anosHeHne
paboyero obbemMa HEOHOM AaeT OpaH>XXeBOe CBEYEHUE, a FreJIMEM N aproHOM — »XKeNToe "
moneToBoe. Bo3MOXHO 1 HenpsaMoe npeobpasoBaHMe SHePrmn: pa3psan B KceHoHe (YD
Nn3ly4eHune) B coveTaHnm ¢ hoTONOMNHOGPOPaMUN XKelaeMoro LBeTa CBEYEHUS.
NHepumnmoHHOCTb ra3oBoro paspsana onpenesifseTca B OCHOBHOM BpeMeHaMu ero raweHus
(10-7 ... 10-8 c) n ncyesHoseHus naa3mbl (10-6 ... 10-4 c).

Ncnonb3yloTca ABa OCHOBHbLIX pe)XuMa pa60TbI. B pe)xmme NoCcToAHHOro TokKa
obsa3aTeneH 6annacTHbIN pe3ncTop, HeobX04MM 1 31IEMEHT raweHus pa3pAana.
B3anmogencTeume rasa c IN1eKTpoaaMn CONMpoBOXOaeTCAd KaTOAHbIM pacriblJieHNneM,



0C0H6EHHO NHTEHCUBHbIM npn MNMHYCOBbIX TeMIMepaTypax. 3Ha4YnTeNbHO nepcriekKTnBHee
BbICOKOYACTOTHbIN pPa3pAan, Asd KOTOPOro XxapakKtTepHbl CaMOOrpaHn4dyeHmne m otcyTcreme
HenocpencCTBeHHOro KOHTakKTa ra3a C 3JieKTpogaMu.

YeTbipe NOKONEHNSA MHANKATOPHbLIX MPNOOPOB MOXXeT 6bITb BbiAESIEHO HA OCHOBE
PEeTPOCNEKTUBHOIO N MEPCNEKTUBHOINO aHan3a Ux pa3snTus. lNepeBoe NokosieHne
XapakTepusyeTcsa HeBONbLWNM YACIOM UCMNOJIb3YyEeMbIX (PU3NYECKUX NPUHLNMOB, HU3KUMN
3HaYEeHUSAMUN K. M. 4. N APKOCTN, MasIbIMN NHPOPMALMOHHBIMU BO3MOXKHOCTAMU (Nan1 =1
eee 10), 60nbwnmMn rabapmntammn, OAHOLUBETHOCTbIO, BBICOKUM YMPaBASIOLWNM
Hanps>XeHneMm, Masion 4oJroBe4yHocTbio (<103 4), BbICOKOW CTOMMOCTbIO, OFPaHNYEHHbIM
npuMeHeHneM. TUNUYHbIMU NPencTaBUTENSAMU 3TOIO0 NOKOJNIEHUSA ABNSIOTCS
rasopa3spsaHble nakeTHble MHAMKATOpPbI (TUNa «HuUKcu»), nepsblie obpasubl

K TUNMWYHBbIM NpeacTaBuTeNsim BTOPOro NOKONEHNS NHONKATOPHbIX NpnbopoB cnepnyeTt
OTHEeCTN NOJNYNPOBOAHMNKO-Bble U XXUOKOKPUCTaI/INYEeCKMe NHANKATOPHbI,
MHOropa3spsgHble JIOMUHECLEHTHbIE N NJIa3MeHHble MoOHoAUCTEeN. 3T Npmnbopsbl
XapaKTEePU3YITCH BbICOKON APKOCTbIO CBEYEHUS U KOHTPACTHOCTbIO, SKOHOMUYHOCTbIO,
npuemseMon 0oarosevyHocTbio (104 4), HEBLICOKOM CTOMMOCTbIO. TN KayecTBa, a Takxe
noBbILLIeHHasa nHpopMaunoHHasa eMKOCTb (N3 =10 e+ 103 ), COBMEeCTUMOCTb C
WHTEerpasabHbIMK CXeMaMun ynpaBaeHns obecneymBaloT WMPOKOe 1 MHOroobpasHoe
npuMeHeHVe MHANKATOPOB BTOPOro NoKoJsieHUs. Kak TeHaeHUUs, NpoABAAoLLancs B
OTAeNbHbIX MpeacTaBUTeNsax 3TOro NOKoNeHUs, 3TN Npnbopbl XxapakTepusyeTt
MHOIOLBETHOCTb. [lepexon OT NepBOro NOKOJIEHUS KO BTOPOMY CTaJl BO3MOXXEH
bnarogaps NPUBAEYEHNIO HOBbIX (PU3NYHECKUX IPPEKTOB U LLUMPOKOMY U
nocnenosaTesibHOMY BHeAPEHUIO NJOCKOCTHBLIX KOHCTPYKLUWA N FPYNMNOBbIX METOLO0B
obpaboTKkn.

TpeTbe nokoneHue byaeT 6a3mMpoBaTbCA B OCHOBHOM Ha TeX e hn3NYeCKNxX
MPUHUMNAax, 4TO N BTOPOe, 04HaK0 COBEPLUEHCTBOBaHME HOBbIX MaTepmnasios "
TEXHOJI0r 1 NO3BOJINT AOCTUMHYTb eLwe 6oblen 3KOHOMUYHOCTU U MH-POPMALMOHHOMN
MOLLHOCTN (N3 =104 ¢+« 105 ); nonroseyHocCcTb NpesbicnT 104 ... 105 y;
MHOIMOLBETHOCTb CTaHeT obs3aTesibHbIM Ka4yecTBOM Tabno n s3kpaHos. CoBMeLLeHne C
yCTPONCTBOM yrnpaBaeHuns n3basut notpebmutensa oT TpyAHOCTEN NPUMEHEHMNSA N
B6narogaps HU3KOM CTOMMOCTU pacnpocTpaHeHne MHPOPMALMOHHbLIX CPeaCTB CTaHeT
noBceMeCTHbIM. HeknmMm npoobpasom nsgennsa TpeTbero NoKosIeHUs Mora bl CNYXUTb
TpexuyBeTHasa njasMeHHas naHesb, CyLweCcTBEHHO YCOBEpPLUEHCTBOBAHHAs B
HanpaBJeHNN SKOHOMNYHOCTN, MUHUATIOPU3aLUN CXEM YyrpaB/ieHUS, MOBbILLEHUS
0O0JITOBEYHOCTU U HAOEXHOCTU U CHUXXEHNSA CTOUMOCTMN.



YeTBEpTOE NOKOJSIEHNE MHANKATOPHbIX NMPUBOPOB MOXKHO HAMETUTb JINLLb KOHTYPHO. DTO
MOJIHOCTbIO TBEPAOTESIbHbIE KBAa3MMOHOJINTHbIE BCELBETHbIE YHUBEPCAJIbHbIE 3KPaHbl C
BCTPOEHHbLIM yrnpaBieHMEM, NJOCKON KOHCTPYKLUKUK ¢ paboyen nnowanbio oT 1 oo 104
cM2 . Cpok cny»bbl gosmkeH npesbiwaTb 104 4.

3aKJilo4yeHune:

INeKTpoHHoe obpamneHmne aKpaHOB HeN3be)XHO O0J/IXKHO ByaeT ncnosib3oBaTb HOBbIE
MeToAbl obpalleHns ¢ nHpopmaumen. He NCKNIOYEHO TakXXe, 4TO B 3TUX npubopax byayT
4aCTUYHO NPOABAATLCSA YepTbl YCTPONCTB 0TOOparkeHMsa nocnenyouwmx NoOKONEHWRA, B
4aCTHOCTM CNOCOBHOCTbL BOCMpoun3BeneHns o6beMHbIX ronorpaguyecknx obpasos.
Co3naHne yCTPONCTB YeTBEepPTOro rnokosieHns notpedbyeT He TOJIbKO KOPEHHOI O
N3MEeHEeHUA TeXHOOrm (coBMmeLleHne rpynnoson obpaboTkm ¢ HenpepbIBHbIMU
npoueccamm), HO U OTKPbITUA HOBbIX (PU3NYECKUX 3PPEKTOB N CUHTE3a HOBbIX
COBepLUEHHbIX MaTepuanoB. TeM He MeHee BONbLUINHCTBO NMPOrHO30B CXOAUTCSA Ha TOM,
4YTO K Ha4ymHasa XX| Beka 3To byaeT peanmsoBaHo.



