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B 2019 r. no pemennto I'enepanpHOi KOHPEPEHINN IO MEpaM U BecaM cuctema Sl MoryduT HOBBIE OTpeese-
HUsl 0a30BBIX (PU3WYECKHUX SAUHUIL, KOTOpPBIC obecredaT ux 00Jee BRICOKYIO BOCIIPOU3BOANMOCTE. Bee 3TH e TUHHIIED
MMOCTPOCHBI HA WCIOJIB30BaHUK (YHIAMEHTAIBHBIX B3aUMOJICHCTBUI, HE MOABEPKEHBI M3MECHCHHSM BO BPEMCHH H
0CTaroTCs CTaOMIIBHBIMU C BBICOKOI TOYHOCTBIO ITPU BOCIIPOU3BE/ICHUH B 331aHHBIX YCIIOBHUSIX.
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ON THE REFINEMENT OF MAIN UNITS OF MEASUREMENT
IN THE INTERNATIONAL SYSTEM OF UNITS (SI)
AND METHODS OF THEIR REPRODUCTION

In 2019, by decision of the General Conference on measures and weights, the SI system will receive new defini-
tions of basic physical units that will ensure their higher reproducibility. All these units are based on the use of fun-
damental interactions. Their values are not the subject to changes over time, and they remain stable with high accura-
cy when they are reproduced under given conditions.
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Beenenne. [Ipumensiemas B Pecniybiinke benapycs MexxayHnaponnas cucteMa eIuHML Oblia
pa3pabotana ¢ 1948 mo 1960 rr., u B 1960 r. opranamu MeTpuieckoli KOHBEHIIUU ObLIa IPUHSTA
u Ha3BaHa Systeme International d’unites, cokpamerno SI. OHa OCHOBBIBaeTCS Ha MPeI0KEHHON
¢dpaHIry3aMu METpPUYECKON CHCTEME, M TJIaBHOM Hyeeill cucTteMbl ABIsSeTcs (pOpMHUpPOBAHUE BCEX
eIMHUI] U3MEPEHHI U3 HECKOJIBKUX OCHOBHBIX B COOTBETCTBUH C 3aKOHAMU (PU3UKU TOCPEICTBOM
YMHOXKEHUS, JIeNIeHHs], BO3BeeHUsI B cTerneHb. CeMbl0 OCHOBHBIMU €IMHHIIAMU CTAIH CEKyHZa
(c), metp (M), kumorpamm (kr), ammiep (A), kenbBuH (K), kannena (kx) 1 Mosib (MOJIb), HAUMEHO-
BaHUs ¥ 0003HAYEHHSI KOTOPBIX OCTAIOTCSI HEU3MEHHBIMHU, a OTPEAeNICHUS U3MEHSIIOTCS C YYETOM
pPa3BUTHUS HAYKU U TEXHUKHU.

C TedyeHHeM BpEeMEHHM OCHOBHBIE €MHHIIbI ONPEAEISUINCh PA3IMYHBIMU CIOCOOAMH, U CETO-
JHS B KauecTBe Oasbl JUIsl ONMpeesIeHUN UCIONb3YI0TCA apTedakThl (KUJIorpamMMm), UIeaTu3upo-
BaHHBIC METOJIMKU M3MEPEHUs (aMmIep), CBOMCTBA MaTEpHUAJIOB (KEIbBUH, MOJIb), YCTAHOBJICHHBIC
TEXHUYECKUE YCIOBHS (KaHeNa) Wik GU3HIeCKUe TIOCTOSTHHBIE (CEKyHAa, METP).

B cBsi3u ¢ HOBBIMH HayYHBIMH OTKPBITHSIMH U yCIIeXaMH TEXHOJOTHI, 0COOEHHO B cdepe
KBAaHTOBOH ()M3MKU U MOJyPOBOAHUKOBOW NMPOMBIIUIEHHOCTH, JUIsl ONIpEIesIeHUs] 6a30BbIX BEJIH-
quH 0oJiee 1es1ecoo0pa3HpIM MPU3HACTCS UCIIOIh30BaHUE (PU3MUECKUX MOCTOSIHHBIX (KOHCTAHT) U
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COOTHOILEHUH Mexay HUMH. Tak, ceKyHza, METp, a TaKXKe KaHJella yXKe OIpe/ieeHbl yepe3 pu3m-
YeCKHUe MOCTOSIHHBIE, HEOOXO0AMMBI HOBBIE ONPE/ICICHUs KUIOTpaMMa, amMIiepa, KeJIbBHHA U MOJISL.

OcHoBHasi yacThb. ies COOTHECTH €IMHULIBI U3MEPEHHH ¢ (U3NYECKUMH MOCTOSHHBIMU
npuHauIe)knT Makcy [lnanky, kotopsiid B 1900 r. OTKpBUT 3aKOH M3JIy4Y€HHUs, B OCHOBE KOTOPOTO
MPUCYTCTBYIOT JBe (u3nyeckue nocrosHHble: [lnanka 2 u bonbumana kg. [lnank ocHoBbIBan
CBOIO CHCTEMY €JIMHHMI] Ha CIAEAYIOIIMNX YEThIPEX MOCTOSIHHBIX: ¢ (CKOPOCTh cBeTa), G (YCKopeHue
CcBOOOMHOTO majieHus1), & U kg. VI3 HUX y4eHBIN BBIBEN CIUHUILY JITUHBI (Gh/cs)l/2 =10 M, €JH-
HUILy BPEMECHH (Gh/c3)1/ 2=10*%¢cmu eIUHUILy Macchl (hc/ G)l/2 =107 1. Onnako qmHa [lnanka u
Bpems [lnaHka caumkoM Maibl JUIsl UX MCIOJIb30BaHUS Ha MPAKTUKE U MO3TOMY MPEAJIOKEHHAs
CUCTEMA Pa3BUTHUS HE MOTYUHIIA.

OO6cTOATENBCTBO, YTO €IUHMIIBI MOKHO COOTHOCHTH HETOCPEACTBEHHO C (PyHAaMEHTaIbHbI-
MU (PU3MYECKUMH TOCTOSSHHBIMHU, MOYKHO OOHApYXHUTbh, paCCMaTPHUBasl HEJABHO BBISBICHHBIE d(]-
ekt Xomna u apdext xo3edcoHa, KOTOPhIE ABISAIOTCS dJIEKTPOHHBIMH KBAaHTOBBIMU 3 dekTa-
MU, a 3JIEMEHTApHBIN 3apsij e ¥ nocTostHHAs [1naHka 4 UrparoT B HUX CYIIECTBEHHYIO POJIb.

JeiictByromas cuctema Sl nipu onpeaeneHnn CeKyHabl 1 METpa UJIET B HOTY CO BPEMEHEM, B
CBSI3U C 4eM HEOOXOJMMOCTH MNEpPEeoNpe/ieieHnusl 3TUX OCHOBHBIX €JUHMIl Noka HeT. Hapsany c
METPOM M CEKYHIOH TakKe U KaHJIeJa, BJSAI0IAsAC eUHULICH CUIIbI CBETa, COXPAHIET CBOIO OC-
HOBY ISl OIIpEETICHHUS.

B cootBercTBUU ¢ pemienneM ['eHepanbHON KOH(DEpEeHIIUN 10 MepaM U BecaMm cuctema Sl B
2018 r. moaBepruyTa M3MEHEHHUI0, KoTopoe BcTynaer B cuity ¢ 20 masg 2019 r. UucnoBele 3Haue-
HUSl CEMH CBSI3aHHBIX C €JUHHUIIAMH IOCTOSIHHBIX, T. €. «ONPEACISIOIUX MOCTOSHHBIX», OyIyT
YCTaHOBJIEHBI B TOUHOCTH, 0€3 MOTPEIIHOCTEN, UTO MPUBEJIET K TOMY, YTO CEMb OCHOBHBIX €HU-
Hul (c, M, k1, A, K, K11, MoJib) OyIyT OnpenensThCcsl He HEMOCPEACTBEHHO, @ KOCBEHHO, Yepe3 Mo-
cTosiHHbIE. J[aHHOE 0OCTOSATENBCTBO MOYKHO HArJISHO OOBSICHUTH HA MPUMEPE CKOPOCTH CBETA C
u Metpa. [lockosbKy ceKyHIa onpeaensercss 4Yepe3 4YacToTy MPEBpaLIeHHs] CBEPXTOHKON CTPYK-
Typbl 1e3us-133, ckopocTh cBeTa TENepb YCTaHABIMBAETCS MOCTOSIHHOM C INPEAEIbHOM TOYHO-
cThiO: ¢ = 299 792 458 M/c. B 3TOM cilydae METpOM SIBIISIETCSI PACCTOSTHUE, KOTOPOE CBET MPEOI0-
neBaet 3a 1/299 792 458 c.

B noBoii cucteme SI riaBHy10 poiib OyayT UTpaTh CIEAYIONIUE CEMb IIOCTOSHHBIX:

— gacrota Av ("PCs)ug nepexona Mexay ABYyMs YPOBHSAMM CBEPXTOHKOH CTPYKTYpbl OCHOB-
HOT'0 COCTOSIHMA aToMa Lie3ust cocTasiisgeT poBHO 9 192 631 770 repu (I'n);

— CKOpPOCTh CBETa B BaKyyMe ¢ COCTaBIIsIeT pOBHO 299 792 458 MeTpoB B ceKyHIy (M/C);

— noctostaHas [ Inanka /4 coctassiet poBHo 6,626 070 040 - 107 ToKoyIiei B cekyHmy (Jx/c);

— 3JIEMEHTAPHBIN 3aps] e cocTaBiseT posHO 1,602 176 6208 - 107" kynona (Ku);

— noctosinHas bosbimMana kg coctaBisier poBHo 1,380 648 52 - 1072 JOKOYJIEH Ha KeJb-
BuH ([x/K);

— nocrosiHHast ABorazpo Na cocrasisier poBHO 6,022 140 857 - 10* Ha Moub (MoIb ');

— (poToMeTpuueckuii SKBUBAJIEHT U3Ty4eHUs! K4 MOHOXPOMATHUECKOTO U3ITy4YEHHUS YaCTOThI
540 - 10" T’y cocraBisier poBHO 683 IFOMEHOB Ha BarT (1M BT ).

B xauecTBe OCHOBHBIX IIOCTOSIHHBIX ObUIM BBIOpaHBI BEJIMYMHBI, KOTOPBIE C BHICOKOH TOYHO-
CThIO U3MEPEHBI B MpexkHel cucteme SI 1 00s1aat0T Maioil OTHOCUTENBHON MOTPEITHOCTBIO U3-
MEpEHHs, KOTOpasi CocTaBsieT okoso 107,

Yacrora (Tepir) U CeKyHJia TOYHEE BCErO MOJAAIOTCA U3MEPEHUIO, U UMEHHO IO 3TOW NMPUYUHE
OIIpEeJIeJIEHUE CEKYH/IbI IOCPEACTBOM YaCTOTHI 11€3HsI ObLJIO OCTABJICHO B CUJIE, XOTS JaHHAs 4acToTa
U ABJsieTCsl He (DyHIAMEHTAJIbHOW (PU3MUYECKON MOCTOSHHOM, a aTOMHBIM HapaMmeTpOM, KOTOPBIHA
[I0JIBEPraeTcs BHELUIHUM IIOMEXaM, HallpUMEp OT MIEKTPUUECKUX U MarHUTHbIX nosei. [lockonbky
JTaHHbIE TIOMEXHU IOJIAIOTCS KOHTPOJIIO, YacTOTa L€3HUs MOXKET ObITh BOCIIPOM3BEAECHA C BBICOKOU
TOYHOCTBIO, ¥ OTHOCHTEIbHAS IOrPEIIHOCTH COBPEMEHHBIX 1IE3HEBBIX 4acoB cocTapser 1017,

[locnenyromue TpU MOCTOSHHBIX JEHCTBUTENBHO SBISIOTCS (PU3MUECKUMH KOHCTaHTAMHU:
CKOpOCTh CBeTa ¢, nmoctosiHHas [lmanka s u snemenTtapHbiil 3apsja e. [locine TOro kak CKOpocTh
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cBeTa Oblla M3MEPEHA C OTHOCHTENIBHOI Horpemnoctsio 107, yxe B 1983 r. 6buto 3adukcu-
pPOBaHO 3Ha4YeHHE, KOTOPOE JIKUT B ocHOBe HOBOM cucteMbl Sl. Ilockonbky mocTtosiHHas (oH
Knutnuara Rx = h/e* u mocrosHHas Jxo3edcona Ky = 2e/h W3BECTHBI C OTHOCHUTEIBbHBIMU
[IOIPEIIHOCTAMHU 10" 1 10°%, MOTPEIIHOCTH /1 U e COOTBETCTBEHHO MaJlbl, B CBA3M C 4eM 00a
3HAYeHUS OBUTA IPUHSITHI B KAYECTBE OMOPHBIX MTOCTOSTHHBIX.

HoBele onpenenenust ceMu OCHOBHBIX €AMHUIL BBITIISIAT CIEAYIOMIUM 00pa3oMm:

— CeKyH/JIa, YCIOBHOE 0003HaueHue [c], — enuHuIa BpemeHu B cucreme SI. OHa omnpenernsercs
MyTeM MPUHATHS (HUKCUPOBAHHOTO YMCIIOBOTO 3HAYEHHS YaCTOTHI IIE3UEBOTO pe3oHaHca Avcs, da-
CTOTBI HEBO3MYILIEHHOTO CBEPXTOHKOTO MEpexojia OCHOBHOI'O COCTOSIHUA atoMa ue3usi-133, pas-
HbIM 9 192 631 770 B eqununax ['u, rae repi COOTBETCTBYET ¢

— MeTp, yCIoBHOE o0o3Ha4YeHue [M], — eaguHUNA AMUHBI B cucteMe SI. OHa ompepensercs
MyTeM MPUHATHS (PUKCHPOBAHHOTO YMCIOBOTO 3HAYEHUSI CKOPOCTH CBETa B BaKyyMe ¢ PaBHBIM
299 792 458 B eauHULIAX M/C, I/Ie CEKYH/a ompeaeseHa uepe3 Aves;

— KWJIOTpaMM, yCJIIOBHOE 0003Ha4YeHue [Kr], — equHuIa Maccel B cucteme SI. OHa onpenens-
eTcsl MyTeM NPUHATUS (PUKCHPOBAHHOTO YHUCIOBOTO 3HAUYECHUS MOCTOsSHHON [lmanka /i paBHBIM
6,626 070 15 - 10°* B equannax Jx-c, 4to COOTBETCTBYET Kkr-M> ¢, rae METp U CEKyHJla ompe-
JIeTIEHbI Yepes ¢ U Avcs;

— amrep, ycJIoBHOe o0o3HaueHue [A], — eAMHMIIA CUJIBI AJICKTPUUYECKOTO ToKa B cucteme Sl.
Omna ompenensieTcsl MyTeM NPUHATUS (PUKCUPOBAHHOTO YHCIOBOTO 3HAUYEHHUS AJIEMEHTApPHOIO 3a-
psana e paBueiM 1,602 176 634 - 10”8 enuuunax Ki, 4to cooTBeTCTBYeT A‘C, Iie CeKyHAa
omnpezaeneHa yepe3 Avcs;

— KeJbBHUH, yCcIIOBHOE 0Oo3HavyeHue [K]|, — equHUIIAa TEPMOIUHAMUYECKONW TEMIIEpaTyphl B CH-
creme SI. OHa onpenensercs myTeM NPUHATHS (PUKCHPOBAHHOTO YHCIIOBOTO 3HAYEHUS TTOCTOSTHHOM
Bbonbimana k paBabim 1,380 649 - 1058 eIUHUNAX I[)Ic'K*l, YTO COOTBETCTBYET Kr~M2~c72'K71, rae
KHJIOTPaMM, METP U CEKYH/Ia OTpeIeNIeHbI uepe3 /1, ¢ u Avcs COOTBETCTBEHHO;

— MOJIb, YCJIIOBHOE 00O3HA4Y€HHE [MOJb|, — €IUHUIA KOJIMYeCcTBa BemlecTBa B cucreme Sl.
Onun Mok conepkut poBHo 6,022 140 76 - 10% AJIEMEHTAPHBIX CTPYKTYPHBIX €IUHUIl. ITO
YHCIIO COOTBETCTBYET (PHKCUPOBAHHOMY YHCIIOBOMY 3HAUEHHUIO MOCTOSTHHON ABOTanpo Na B €1H-
HHULAX MOJIb = M HA3bIBACTCS UHCIOM ABorazapo. KonnuecTBo BemiecTBa B HEKOTOPOM cUCTEME,
0003HaYaeMOE CUMBOJIOM 71, SIBIIIETCSI MEPOM YHCIIa 3aJaHHBIX AJIEMEHTAPHBIX CTPYKTYPHBIX €/IU-
Hull. B kauecTBe TakuX 3JIEMEHTAPHBIX CTPYKTYPHBIX €IUHUI] MOTYT BBICTYIIaTh aTOMBI, MOJIEKY-
JIbI, MOHBI, SJIEKTPOHBI, a TAKXKE JTFOObIE IPYTHUE YACTHUIIBI WIIH TPyl YACTHUIL;

— KaHJIeNa, YCIOBHOEe 0003HAUYEeHHE K], — €IMHUIA CHJIBI CBETA B 33JJAHHOM HAIPaBIICHUU B
cucreme SI. OHa ompenensieTcst myTeM NPUHATUS GUKCHPOBAHHOTO YHMCIIOBOTO 3HAYEHUSI CBETO-
BOH ((PEKTUBHOCTH MOHOXPOMATHYECKOTO U3TyUYeHUS ¢ yacToTon 540 - 10 T Keg paBHBIM 683
B €IMHUIAX J'IM'BTfl, YTO COOTBETCTBYET Kz[-cp~BT71, W K,Z['Cp'Kl:l'Miz‘C3 , TAe KUJIOrpamM,
METp U CEeKyH/1a onpesiesieHbl yepes /1, ¢ U Avcs COOTBETCTBEHHO.

OnpeneneHue eIUHUIL SIBIISETCS JIMIIb HAYAJIBHBIM 3TarioM Ui MPAKTHUYECKUX M3MEPEeHHH —
HAJ0 elle TeXHUYECKH MaTepuaIn3oBaTh, BOCIPOU3BECTU ATH €IUHUIIBI B BUJE 3TAJOHOB MU
ATAJIOHHBIX METO/IOB.

JI1si OCHOBHBIX €JIMHUII CEKYHJIa U METP M JUIsl TPOU3BOJIHBIX €IWHHUIl OM M BOJIBT CYIIIe-
CTBYIOT BBICOKOTOUYHBIE METOJIBI U3MEPEHHUS MPU TTOMOIIHU [E3UEBBIX MM BOJOPOIHBIX aTOMHBIX
4acoB, CTAOUITM3UPOBAHHBIX JIa3epoB, KBaHTOBOTO 3¢ dekra Xommra, apdekra [xo3edcona.

Uto kacaercs Kwiorpamma, MOJs, aMIiepa U KeIbBHHA, TO JUISI HUX METOJbl M3MEPECHHM
CPaBHHMOU TOYHOCTH pa3padaThIBAIOTCA.

Bocnpoussenenne kuiiorpaMma MOXKHO BBITIOJIHUTH JBYMSI IPUHIIMIUAIBHO Pa3HBIMU METO-
JlaMH, 4YTO TMO3BOJISIET OCYIIECTBUTH WX B3aUMHBIM KOHTPOJIb. YCIOBHO HMX MOXHO Ha3BaTh
«KPEMHUEBBIN MIap» U «TOKOBBIE WM BaTT-BECHD).

OO0pa3zelr COBpEMEHHOT'O «ITAJIOHHOTO KHJIOTpaMMa» B BUJAEC KPEMHHEBOTO IIapa ObLT HU3rO-
TOBJICH YCWJIMSIMH CIIELIUATINCTOB IO BBIPAIIMBAHUIO 0COO0 YUCTBIX M OJHOPOJHBIX KPUCTAIIJIOB
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IIPUPOIHOTO KpeMHMs U3 Poccun, mactepos ['epManny u ABCTpanuu MO TINATENBHOMY M BBICO-
KOTOYHOMY M3TOTOBJIEHUIO U3 HUX UAEAIBHBIX 1IapoB, yueHbIX I'epmanun, Anonnn n Kanaael no
OTIpE/ICNICHUIO COCTaBa M KOJMYECTBAa aTOMOB KpeMHHUsS. B uTOre 3TO moiupoBaHHBIA 10 MOYTH
ueaIbHON MapoBUIHONW (OPMBI KPUCTAILT KPEMHHS AUaMeTpoM 9,4 cM U Maccoil B 1 KT U3 BbI-
COKOOOOraIeHHOro KpeMHusi-28 0e3 MHOpOoJIHbIX aToMoB. KpeMHuuil Obl1 BbIOpaH 1o TOW HpHu-
YMHE, YTO NOJYNPOBOJHUKOBAS IPOMBIIIIEHHOCTh UMEET MHOTOJIETHUN OIIBIT BBIPAIIMBAHUS I10-
9TH Oe3yNpeUYHbIX KPUCTAIIOB KPEMHHUS.

[Tocne Toro kak MOCPEICTBOM PEHTTEHOBCKOIO CTPYKTYPHOI'O aHalu3a ObUIM M3MEpEHBI Ia-
paMeTpbl KpUCTAILIMYECKON PEHIETKH MOHOKPHUCTAJIA, a CJIEJOBATEIbHO, U PACCTOSHUE MEKIY
aToMaMM, a TaKKe MPHU MOMOIIUM M3MEPEHUH AMaMETPOB IIapa B MHTepdepoMeTpe T0CTaTOYHO
TOYHO ObUI yCTAHOBJIEH 00BEM 11apa, ObIJIO BBIYMCICHO KOJUYECTBO aTOMOB KPEMHMS B IIape.

Takum 00pa3zoM, MaKpOCKOIMUYECKYI0 MacCy KPEMHHEBOIO IIapa, KOTopasi MOKET ObITh U3-
MepeHa CpPaBHEHUEM C 3TaJOHHBIM KUJIOTPAMMOM, MOKHO COOTHECTH C MAacCOi aTroma U ¢ IMOCTO-
aHHoU [Inanka. bnarogaps 3ToMy, ¢ OTHOM CTOPOHBI, TOSBHJIACH BO3MOXHOCTh YTOYHUTH IOCTO-
SHHYI0 ABOTrajjpo, T.€. KOJIMYECTBO aTOMOB B OJHOM MOJI€ BEILECTBA, U DPEATU30BaTh MOJb.
C npyroil CTOpOHBI, NPU MOMOLIM KPEMHHEBOro Iapa ornpezesieHa (YTOUYHEHA) MOCTOSHHAas
[Inanka ¢ OTHOCUTENHEHON HEONPEEICHHOCTHIO 2 * 1075, KOTOpOW B HOBOH CHCTeME eIMHHIL OY-
JIeT IPUIIUCAHO TOYHOE (HEM3MEHHOE) 3HaUCHHE.

BTropoii meTon Bocipon3BeeHN KMIIOTPaMMa OCHOBAH HA NPELM3UOHHBIX Becax. B nurepa-
Type MOA0OHbIE BEChI Ha3bIBAIOTCS M0-Pa3HOMY — BaTT-BEChl, TOKOBBIE BeChl, Bechl Knboia, Ho ux
o0beuHsIeT 001Ias ues — CHJIa TSHKECTH MacChl KOMIIEHCUPYETCsl CUIIOH, KOTopasi IHCTBYET Ha
TOKOBYIO KaTyIIKy B MarHMTHOM Ioje. B kaTylike cuia TOKa ONpenesseTcs Mo pe3yJbTaTam
HaunOoJiee nepeoBbIX U3MEPEHHUH COMPOTUBIICHUS U HANPSDKEHUS] HA OCHOBE KBAaHTOBBIX 3 dek-
ToB Xomna u J[xo3edcona, 6marogaps ueMy o0ecrequBaeTcsi He TOJIbKO BBICOKAsi TOYHOCTb, HO U
«IIPUBSI3Ka» K (PU3MYECKHM KOHCTaHTaM, B TOM YMcIIe K mocTosHHOM [Tnanka.

[TockosibKy KOHCTPYKIMSI BaTT-BECOB CIIOKHA, a DKCIIEPUMEHTHI ¢ HUMM IIPEJICTaBIISIOT 3Ha-
YUTENIbHYIO TPYIHOCTB, TO, 110 BCEH BUAUMOCTH, MPEANOUYTEHUE OYIeT OTIaHO KPEMHHEBOMY II1a-
PY, XOTSI U3TOTOBJIEHUE €TO TOXKE SIBJISETCSA BECbMa 3aTPaTHBIM.

B HoBOI1 SI ecTb 1BE BO3MOKHOCTH peann3oBath amnep. I[lepBas MmeToquKa OCHOBBIBAECTCS Ha
3akoHe Oma U = R - [, 4TO MO3BOJISIET YCTAHOBUTH BEJIMYMHY TOKA MOCPEACTBOM HM3MEPEHHS CO-
MIPOTUBJICHUS] C MOMOIIbIO KBaHTOBOTO 3¢ dekra Xosia U HamnpsHKeHHsl ¢ MOMOIIbIo 3¢ dekTa
Jxo3edcona.

Bropast meroanka OCHOBBIBa€TCS Ha ONPECICHHUU aMIlepa yepe3 AJIEMEHTAapHbIN 3apsia u
ATAJIOHHYIO YacTOTy Le3us. AMIep peaau3yercs ¢ MOMOILbBI0 AJIEKTPOHHON CXEMBbI, B KOTOPOH
CUMUTAIOTCA MOMITYYHO 3JIEKTPOHBI, IPOXOSIINE YEePe3 CXeMY 3a OINpeAesIeHHbIH (M3MepseMblii)
MIPOMEXKYTOK BpeMeHU. CxemMa COCTOUT U3 HECKOJIbKUX PACIONIOKEHHBIX JPYT 3a APYTOM «HACO-
COB DJIEKTPOHOBY», KOTOPBIE MOOIMHOYHO «IIEPEMEIIAIOT» 3JIEKTPOHBI C 3aJJaHHBIM TaKTOM YacTO-
TOW B rurarepipl. OTAEIBHBIE JIEMEHTH MHUKPOCXEMBI KOHTPOJHMPYIOT IO/a4y 3JIEKTPOHOB 0€3
IIPOMEXKYTKOB, HEMpepbIBHO. [Ipy momoiy yeTbipex COeIMHEHHBIX MOCIE10BaTEIbHO HACOCOB U
TpeX AETEKTOPOB MPOXOKIAEHUS JIEKTPOHOB YAETCSl OLEHUBATh U U3MEPATH BO3HUKAIOIINE TOKH,
BEJIMYMHA KOTOPBIX CETOJIHS JOCTUTAET HECKOJIBKO HAHOAMIIEPOB.

CoBMmecTHOE TIPUMEHEHHE 00EUX METOJMK IO3BOJISET MPOU3BECTH MPOBEPKY OIpEaesICHUs
€/IMHUIT BOJIBT, OM M aMIIEp, 4TO YIKe MPO/EIaHO IKCIEPHMEHTAIEHO C TOYHOCTBIO Bbimie 107°,

CeronHs onpezelieHNE KEeIbBUHA IIPUBSA3aHO» K TPOMHON TOUKE BOJIbI, U30TOMHBIN COCTaB U
YUCTOTa KOTOPOM CHJIBHO BIIMSIOT HA TOYHOCTb BOCIPOM3BEINECHMS €IuHULBL. JlonroBpeMeHHas
CTaOMJIBHOCTh TaKOTO BOCHPOM3BEACHUS TEMIIEpaTypbl Takke He rapantupyercs. C ycTaHOBIIe-
HUEeM (PMKCHPOBAHHOIO 3HAYEHMs MOCTOSHHOW boibiiMaHa OyzeT MmpeiokeHo HOBOE ompesere-
HUE KeJIbBHHA, KOTOpoe OyAeT ONMUpaThCsl HA ATY MOCTOSIHHYIO0. KesbBUH B TaHHOM citydae OyJer
MEpPOH TaKOro U3MEHEHHs TEMIIEPATypPbl, KOTOPOE COOTBETCTBYET U3MEHEHHIO TEIUIOBOW SHEPIHH
touno Ha 1,380 648 52 - 1072 [Ix.
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3axiouenue. [Iporpecc B TeXHUKE M3MEPEHUN W TOSIBIICHUE HOBBIX METOJIMK WU3MEPEHUU
CO3/1aJlyT BO3MOXKHOCTH B OyayiiemM Ooyiee TOUHOTO M3MEpeHUs (PU3NUECKHX BEIHYWH, UYTO I03-
BOJIUT peain30BaTh (BOCIIPOU3BECTH) OCHOBHBIE €AMHUIILI C OOJBIIEH TOYHOCTHIO O€3 H3MEHEHUS
JIeXaIMX B OCHOBE HOBOM cucTeMbl SI onpeienieHui.
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