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BCTVII

Mereoposorist — ne reo¢iznyHa Hayka mpo arMmocdepy, ii Oynomy,
BJIACTHBOCTI 1 ()i3WUHI ITpouecH, SKi B Hi MPOTIKarOTh. XapaKTePUCTHKY CTaHy
aTMocepr NpPOBOAATH 32 METEOPOJIOTIYHMMHU BEJIMYMHAMHU 1 aTMochepHUMHU
SIBUIIAMH, SIKi, B CBOIO YEpry, € OJHUMH 13 HAWBOKIUBIMIMX a0i0THIHHX
eKoJIoTTYHUX (akTopiB. OCHOBHHM METOJOM JOCITIDKCHHS METEOPOJIOTIUHUX
BENIMYMH 1 aTMOCPEpHHX SBHII € CIOCTEpeKeHHsA. MeTeoposoTiuHe
CIIOCTEPS)KCHHA - II¢ I1HCTPYMEHTAJIbHE BUMIPIOBAaHHSA 1 Bi3yaJllbHI OIIHKH
METEOPOJIOTIYHUX BEIUYMH Ta aTMOC(epHUX SBUIN. Y TOCIOHHUKY BHUKJIAJCHO
METOJIU CHIOCTEPEIKEHb OCHOBHUX METEOPOJIOTIYHMX BEJIHUIHH.

B mepmomy po3mimi  poO3TASHYTO OCHOBHI BHMOTH IIOAO OpraHizarii
METEOPOJIOTIYHUX ~ CHOCTEpEXEHb. Y  HACTyNHUX  PO3IUIaxX  MICTATHCS
pEKOMEHAIIl [IOJ0 CIOCTePEekKEHb 32 aTMOC(EpPHHM THCKOM (po3min 2), 3a
BunipominioBanusiM  Conirst, atMocepu 1 3emHOl moBepxHi (po3min 3), 3a
TEeMIIePaTypoo IPyHTY i moBiTps (po3min 4), 3a XapakTepUCTHKAMH BOJIOTOCTI
noBiTps (po3ain 5), 3a aTMOc(hepHUMH OMaJaMH i CHITOBHM MOKPHBOM (po3xin 6),
3a HampsMOM 1 IIBHIKICTIO BiTpy (po3min 7), 3a BUIOAPOBYBAaHHSIM 3 IOBEPXHI
Bogu i 1pyHTy (posmim 8). B mocibumky mamo ommc i cxemu OymoBu
METEOPOJIOTIYHUX TPHUIIA/IIB, BUKJIAJCHA METOANKA BHKOHAHHS CIIOCTEPEIKEHb, 32
KOXKHOIO 13 Ha3BaHMX METEOPOJIOTIUHMX BEJINYUH, & TAKOXK BHKIIAJCHO METOIUKY
00poOKM OepKaHUX pPE3YNbTATIB BUMIPIOBaHb. 3aBEpIIAILHUM € PO3IiJ, B
SKOMY  KOPOTKO  BHUKJIQJIEHO OCHOBHI  HampsIMH  PO3BUTKY  3aco0iB
METEOPOJIOTIYHUX CIIOCTEPEIKEHb.

[pu HammcaHHI MOCIOHUKA BUKOPUCTAHO JOCBIJ BHKIAJaHHSI METEOPOJIOTii i
KJIiMaToJIorii Ha Kadeapi BOJOTOCIOAAPChKOi €KOJIOoTii, rifiposorii Ta nmpupojao-
KopHucTyBaHHs HalioHanbHOTO YHIBEPCHTETY BOJHOTO TOCIIOAAPCTBA Ta IPUPOJI0
— kopuctyBanHs (HVYBITI). B cmmcky mitepaTypu HaBeAeHO JIiTepaTypHi
JUKEpeNa, 3 SKMX B MOCIOHUKY BHMKOPUCTaHHH (3 00OB’SI3KOBHM ITOCHIIAHHSAM)
ITUH psi PUCYHKIB, CXEeM, JOBINIKOBHX TaONHIb i MPUKIAIIB, i SKi IIUPOKO
3aCTOCOBYIOTHCS TTPH BUKJIAIAHHI METEOPOJIOTi.

HaBuanpauii MOCIOHMK TPU3HAYEHO IS CTYACHTIB BHUINUX HaBYAIHHUX
3aKIajiB, SKi HABYAIOTHCSA 3a HAmNpsMaMH{ IATOTOBKU: «EKOJIOTisS, OXOpoHa
HAaBKOJIMIIHBOTO ~CepeloBUINa Ta 30ajaHCOBaHE MPHUPOJAOKOPHUCTYBAHHSIY,
«ArpoHoMmis»;, «Bomui Olopecypcn Ta akBakyibTypa». [lociOHuk Oyne
KOPUCHUM TakoX JUId CTYJICHTIB, sIKI HaBYalOTbCS 3a HalpsSMaMu:
«igporexHika (BomHi pecypcm)»; «leomesiss, kaprorpadis Ta 3emieycTpiii»;
«[ipHUNTBO; «ByNiBHUALITBO.

ABTOp BHCJIOBIIOE MOISKY CIIBPOOITHMKaM Kadeapu BOJOTOCIOAAPCHKOT
ekoorii, rizposorii ta npupoxokopuctyBanus (HYBI'TI) 3a uinni mopamu i
peKoMeHalii momo 3MicTy HociOHuKa. B mporieci miAroTOBKH PYKOTHCY 0
BHJIaHHS aKTHBHY y4dacTh Opanu ct. Bukianadi F0.C. Kymripyk, M.M /31004,
imkenep [.P. 3axapuyk, SKHM aBTOp BHUCIIOBIIIOE IIUPY HOISKY.



1. MICHE, CKJIAJ I CTPOKHN METEOPOJIOTTYHUX
CHOCTEPEXEHb

Cran arMocdepu XapakTepH3yIOTh 32 JIOTIOMOTOI0 METEOPOJIOTIYHHX
BeJIMYMH i arMocepHUX sBUII. JI0 OCHOBHHX METEOPOJIOTIYHHX BEJIUYUH
BIZTHOCATBCSA: TeMIlepaTypa 1 THCK TOBITpS, IIBHJIKICTH 1 HampsiM BITpY;
KUTBKICTh, BHCOTa 1 TOBINMHA XMap; KUIBKICTh Ta IHTCHCHUBHICTH OIAJIiB;
BOJIOTICTh TOBITPS; METEOPOJIOTIYHA JalbHICTh BUAMMOCTI;, TeMIepaTypa
moBepxHi  TpyHTY. Jleski MeTeopoJoTidHI CTaHIii CIOCTepiraloTh 3a
TEeMITepaTyporo TPYHTY Ha TIUOWHI, TOTOKaMHU TPOMEHHCTOI Heprii 1 Teruta, 3a
OKEJIEIIO Ta 1H.

ATMocdepHi sBUINA: TyMaH, Tpo3a, OXKeleab, MHIJIoBa Oyps, poca, iHiH,
TIOJIApHI CsTiiBa Ta iH.

Jns KiNbKICHOI OIIHKK cTaHy aTrMoc(epd MpOBOAATH METEOPOJIOTIUHI
cnocrepexxeHHs. OCHOBHI BHMOTH JI0 METCOPOJIOTIYHMX CIIOCTEPEKEHb:
PeNpe3eHTaTHBHICTD, OAHOPIIHICTE, 31CTABIIOBAHICTh PE3YJIBTATIB.

Penpe3eHTaTUBHUMH BH3HAIOTH CIIOCTEPEXKEHHS, SKI B MaKCUMaJbHiH
CTEINeHI BIUTBbHI BiJ MICIEBUX BIUIMBIB 1 XapaKTepH3YIOTh 3arajbHUN CTaH
atMocepn y BemukoMmy paiioni. lle mocsraioTe BHOOPOM MICHS ITOJIOKEHHS
CTaHIii, sIke BignoBigae (izuKO-reorpadivHIM yMOBAM OTOUYIOUOI TEpUTOPIi.

OIHOPIAHICTE CTIOCTEPEKEHD — 1€ HASBHICTh OJHOPIMHOTO psay. ToOTo me
psil  MOCHIJOBHUX 3HAUY€Hb METEOPOJIOTIUYHMX BEJIMYWH, OJACPKAHUX 34
JIOCTATHHO TPHUBAIMI 4Yac, BUMIPSIHUX y JAHOMY MYHKTI NPHJIaJaMi OJHAKOBOT
KOHCTPYKIIii 1 TOYHOCTI, B OJTHIH 1 Tilf ke YCTaHOBII, CIIOCTEpirayaMu OTHAKOBOT
kBamiikamii. IIpn 1pOMy yMOBH, SIKIi OTOUYYIOTH CTAHIIIO, 3MIHIOETHCS HE
HACTUIBKU CYTTEBO, 100 I1€ MOTJIO BIUIMHYTH Ha PE3YNIbTaTH CIIOCTEPEKEHB.

3icTaBIIOBAaHICTE PE3yNbTATIB — 1€ TaKa BIACTHBICTH CIIOCTEPEKEHB, SKa
Jla€ MOXKJIMBICTH TOPIBHIOBaTH JaHi DI3HMX CTaHMid 3 BIEBHEHICTIO, MIO
BHU3HAYCHI BIIMIHHOCTI B 3HAUCHHIX METCOPOJIOTIUHUX BEIWYMH HACIPaBIi
BiIOOpaXar0Th BIIMIHHOCTI B CTaHI aTMOC()epH i BUHHKAIOTH HE BiJ TOYHOCTI
MpUIATiB 1 BUNAAKOBHX SBHIN. BoHa 3a0e3meuyeTbcs — penpe3eHTAaTHBHUM
MOJIOKCHHSM ~ CTAHINi, €JHICTIO METOMiB 1 3aco0iB CIOCTEpekeHb, sKi
pErliaMeHTYIOThCS , HacTaBIeHUsIME  THIPOMETEOPOTIOTHUECKUM CTAaHIUSIM |
MOCTaM MO MPOU3BOJCTBY METEOPOJIOTMYECKUX HAONIOJCHUI M HEepBHYHOMN
06paboTke maHHbIX” [5].

1.1. CUACTEMA IIYHKTIB METEOPOJIOT'TYHUX
CIHOCTEPEXXEHb

Jlnist BUBUEHHSI TeorpadiqHOrO PO3IOIITYy METEOpPOJIOTIYHHUX BEJHYHMH 1

MOPIBHAHHA TOTOAM 1 KIIMary B pI3HUX MicIsX 3emii  HeoOximHo, mob
METEOpOJIOTIUHI CTaHIii B yciX KpaiHax CBITYy TpH MOXIHBOCTI BEIH
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CHOCTEPEKEHHS 33 OIHIEI0 METOJHUKOIO, OJHOTUITHUMH MPUIAZIaMHU Yy BU3HAUCHI
roguHu 106u. Y cBiTOBOMYy MacmrTadi BCi IYHKTH CIIOTEPEXEHb ITOBHHHI
CKJIQJIaTH €IWHE LiIe — METEOpOJOTiYHy Mepexy. B KkoxkHiil kpaiHi icHye
OCHOBHa Jiep)kKaBHa Mepeka METEOpOJIOTIYHMX CTaHIii 1 crHeniaibHi
METEOpOJIOTiuHI CTaHIii. OCHOBHI METCOPOJIOTIYHI CTaHIi B 3aJIC)KHOCTI BiJ
o0csiry BHKOHYBaHOi POOOTH MOAUIAIOTHCS Ha pospsiau. Cranmii | pospsmy
MaloTh HaWOUIbIIYy Mporpamy CIIOCTepe)KeHb. BOHM BHKOHYIOTH TEXHIUHE
KEpIBHHUIITBO TPUKPIIUICHUX 0 HUX MeTeoposioriuaux cranmid Il Ta 1l
PO3PSIIB.

Mepeka OCHOBHMX METEOPOJIOTIYHMX CTaHIH MoOyaoBaHa TaKUM YHHOM,
o0 Tt OyAb-SIKOi TOYKM KpaiHW MOXHA OyJI0 3 JOCTaTHIM CTyIIeHEM TOYHOCTI
oJiepKaTH JaHi PO MOTOYHI YMOBH MOTOMHU 1 KJIiMaT MiCIIEBOCTi. Y piBHHHHHX
palioHaxX Ui XapaKTePUCTHKH TEMIIEPaTypHOTO PEeXHMY HEOOXiIHO MaTH
MEpEeKY METEOPOJIOTIYHUX CTaHIII{, pO3TAallIOBaHUX Ha BijcTaHi Oinst 50 kM ogHa
BiJl OJIHOT; B TipchkuX MmicueBocTsx — Merme 30-40 kM. J[ns XapakTepuCcTUKH
omaziB HeoOXimHO, o0 BiAcTaHi Mk onanomipamu Oymu nopsaky 20-30 kM Ha
piBHHHax Ta 15-20 kM y ripchkux paifoHax.

MeTeopoJioriyHa CTaHIls BKJIIOYAE CICHIANBHO OOJIaHAHE MicIe, SKe
HA3UBAETHCA METCOPOJIOTIYHOK IUIOMIAIKOI0, Ha SKid MPOBOAATH OLIBIIICTH
croctepexeHb. Ilmolmanka MOBMHHA pPO3TALIOBYBAaTHCS Ha BIAKPUTOMY i
piBHomMy Micmi. [lo6nmm3y Hei He MOBUHHO OyTH OyIb-SIKUX MPEIMETIB, sKi
BIUIMBAIOTh Ha TMOKa3W mpmwiagiB. CTaHOapTHI pPO3MipH METEOpOJIOTIYHUX
mwromanok 26X26 M. Ha MeTeoposOriuHUX CTAHINAX 3 HEBCIUKHAM 00CSTOM
pOOIT BCTAHOBIIIOIOTH IUTOMIaAKK po3mipom 20X16 M. Ha miomanmi (puc. 1.1.)
BCTaHOBJIOIOTH BCi METEOPOJIOTIYHI MNpPWJIAAM 33 BHHAITKOM OapoMeTpis,
OaporpaiB 1 peecTpylOUMX YacTHH aBTOMATHYHHMX  TpPWJIAZiB,  SIKi
BCTaHOBJIIOIOTH B MIPUMIIICHHSIX CTAHIIII.

1.2. CKJIAJ I CTPOKX METEOPOJIOT'TYHUX CIIOCTEPEKEHb

Ha Bcix OCHOBHHMX METEOPOJIOTIYHHMX CTaHIIIAX CTAaHIAAPTHI CHOCTEPEKESHHS
BUKOHYIOTh B €JIUHI CHHXPOHHI CTPOKH — 4epe3 3 ro., nounHatoun 3 0 rog. 3a
cepenHiM rpiHBidChKUM dacoM. OOOB'sI3KOBI cTpokm croctepexkens. 0, 3, 6, 9,
12, 15, 18, 21 rogumua 3a TPIHBIUCHBKHM YacoM. Y Ii CTPOKH BHKOHYIOThH
CIIOCTEPESKCHHS HaJ TEMIEPATYpOIO TOBITPS 1 IPYHTY, aTMOC(HEPHUM THCKOM,
BITPOM, BOJIOTICTIO MOBITPs, BAAUMICTIO i XMapHICTIO.

Bimrik 3a repmomeTpamu Ha riauOuHax 80 cM 1 OuIbIIe BUKOHYIOTH TUIBKH B
OJIMH CTPOK, HalOmmkunii 1o 13 roj. AeKpeTHOTO Yacy AaHOTO YacOBOT'O IMOSACY.

Omnagn BuMmiproloTe 0 3 i 15 roa. 3a rpiHBIYCEKHM dYacoM ab0 B CTPOKH,
Haitommk4ai 1o 8 ta 20 rox. MmicueBoro JeKpeTHOro yacy. B 3umoBmil mepion,
KOJIM € CHIrOBUH IMOKPUB, NEPIOJTUYHO IPOBOISATH CHIrOMIpHI 3OMKH, a B CTPOK



HAWOMMKYMA 10 8 rojJ. JEKPEeTHOrOo TIOSICHOTO 4Yacy BUKOHYIOTh IIOACHHI
CIOCTEpEKEHHS HaJl CHITOBHM TIOKPHUBOM.

Ha mereopooriynux craHmisx, 00JaJHAHUX CaMOITUCLSMH, OApa3y Micis
BiJUTIKIB 33 NPWIAAaMUA B TICUXPOMETPUYHINA OymIi, poOsITh BIAMITKH Ha
cTpiukax tepmorpada, rirporpada i 6aporpada. 3MiHa CTPIYOK MPOBOJUTHCS B
CTPOK, HaWOmMKInit 1o 13 roa. 3a AEKPETHUM YacoM JaHHOTO Moscy. BiaMiTka
Ha CTpiukax IUTIOBiorpad)a BHKOHYETbCS B TOJIMHM BHMIPIOBAHHS ONAJiB, a
3MiHA CTPIYKH - B TepMiHHM, HaitOmmwkdi 10 20 rod. 3a ACKPETHHM IOSICHUM
gacoM.  IloCHiZOBHICTh ~ BUKOHAHHS ~ CHOCTEPEKEHb  PErJIAMEHTYEThCS
«HacraBneHHsIMH  THAPOMETEOPOJIIOTHUECKMM  CTaHIUSIM M TOCTaM MO
MIPOU3BOJICTBY METEOPOJOTHYECKHX HAONIOMEHUH W TEpPBUYHON 00paboTKe
nmaHueix” [5]. Tak TemmepaTypa HOBITps BUMIiproeThes 3a 6-10 XB. 10 CTPOKY.
Tuck mo O0apoMeTpy MOBHHECH BigpaxoByBaThCs sikomora Ommkde 10 00 xB.
CTPOKY. AKTMHOMETPHYHI CIIOCTEpeXeHHs NpoBoasTh B cTpoku: 0 rox. 30 xB.,

6 rox. 30 xB., 12 rox. 30 xB., 15 rox. 30 xB., 18 rox. 30 xB. 3a MicLUEeBUM
COHSTYHUM YacoM.

1.3. ClHIOCOBU BUMIPIOBAHHSI YACY

OCKiNBKHM Ha METEOPOJIOTIYHMX CTAHI[ISX MAIOTh CIPaBy 3 Pi3HUM 4acoM, TO
HEOOXIIHO PO3TIISTHYTH TIOHSATTS PO ICHYI0Ui CTIOCOOW BHMipIOBAHHS 4acy.

OCHOBOIO JyIsi BH3HAYEHHS 4acy CIyXuTh BuaumMuii pyx CoHIs 1o

HEOECHOMY CXWITy, SIKHH OOYMOBJICHHI OOepTaHHSM 3eMJIli HaBKOJIO CBOEI OCi.
Ileit wac Ha3WBAETHCSA ICTHHHHUM COHSYHHM uacoM. MomeHt, koim CoHie
3HAXOJMTHCS TOYHO Ha MiBJHI, TOOTO Ha MEpHUAiaHi JAaHOTO MiCIlsl, HA3UBAETHCS
icTHHHUM mosrynHeM. [lepios yacy Mixk TBOMa TOCIiTOBHUMH MPOXOKCHHIMU
CoHIst dYepe3 MepuaiaH JaHOTO Miclsd, TOOTO MK JBOMAa iCTHHHHMU
MOJTY THSIMH, Ha3MBAETHCS ICTUHHOIO COHSYHOO T0OOT0.
TpuBasicTs iCTHHHOI COHSIYHOI OO MPOTSTOM POKY HE IOCTiHHA, OCKUIBKH PYX
Conigst (K 31a€ThCST) MO HEOECHOMY CXHJIY MPOXOAUTH HEPIBHOMIPHO, Yepes
HepiBHOMIipHICTH 06epTanHs 3eMiri HaBkoo COHI 1 Yepe3 HaXWil SKITIITHKH JI0
eKBaTopa. 3eMJIsl PyXaEeThCsl HE 10 KOJTY, a IO eIIICY, B OAHOMY 3 (POKYCiB SIKOTO
3HaxonuThcsi Conre. ToMy BHKOPHUCTOBYIOTH CepenHId COHAYHUN yac. Bin
BH3HAYAETHCS 32 YSIBHUM ,,cepeaniM” CoHIleM, sike, Ha BiMiHY Bif , iCTUHHOTO”,
pPYXa€eTbcsl PIBHOMIPHO 1 BHKOHYE TIIOBHHU pPIiYHHKA 00OpOT OJHOYACHO i3
picTuHHEM " CoHmeM. BiAmoBimHO i TPUBAICTh COHSYHHX Mi0 MPOTITOM POKY
3aJIMIIAETHCS MOCTIIHOIO 1 TOPIBHIOE CepeHIN BEMYMHI 13 yCiX iCTHHHUX 110 3a
pik. TpuBamicTs cepenHix COHSUHUX 110 ckianae 24 rox.

Ictunni consuni 1o6u OyBaroTh abo Oinpmii, abo MeHIN 3a cepeaHi I0OH.
Pi3HHIA MiXk CepeHIM Ta iICTHHHUM COHSYHHM YacOM HA3WUBAETHCS ,, PIBHSIHHSIM
gacy”. [IpoTsarom poxky BenWYWHA PIBHSHHS Yacy HE 3aJIHINAETHCS TOCTIHHOIO:
BOHA 3MiHIOE€TECA Bim +14 (cepemuna mortoro) mo -16 xBuimH (MOYaTOK
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mictonana). YOoTHpH pa3W Ha pik BOHA 30irae€TbCs 3 MIHCHUM: B CepEIMHI
KBITHS, B CSPEIUHI JIMITHSA, HA IIOYATKy BEPECHS 1 B KiHIII TPYTHS.
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Puc. 1.1 CxemaTn4HHil I1aH METEOPOJIOTiYHOT riomaaku [3 ]:
1 — ¢umrorep 3 JIETKOIO JIOIIKOK0, 2 - (Irorep 3 BAXKKOIO TOMIKOK a0 aHEMOpYyMOOMETp,
3 — oxeneHU cTaHOK, 4 — OyKa st CaMOTHCIIB, 5- Oy/Ka MCUXPOMETPHUYHA,
6 — O6ynxa 3amacha, 7 — moBiorpad, 8 —onagomip, 9 - cToBO 11 TEO0IITA,
10 —remniorpad, 11, 12, 13, 14 — miacTaBKH AJ1s1 aKTHHOMETPUYHHUX HPHIAIIB,

15 — orosieHa AinsiHKA [UIsl BCTAHOBJICHHS HAAIPYHTOBHX 1 KOJIHYATHX TEPMOMETDIB,
16 — ninsHKA 3 IPUPOJIHUM ITIOKPUBOM JUISL BCTAHOBJICHHS BUTSDKHHMX TEPMOMETDIB,
17 cuiromipHa petika, 18 — Mmep3noTomip, 19 — 3amacHuii cTOBI AJI omaoMipa.
Bincrani Mixk ycTaHOBKaMH BKa3aHi B METpax



V nongatky 1 HaBeIeHi 3HAYEHHS CEPEIHBOTO COHSYHOTO Yacy B iCTHHHUH
TIOJTy/IeHb Ha KOXKHUH feHb. Hampuknan, ictuHani nonyaens 08 6epesns Oyzne o
12 rox. 11 xB., 07 nuctonana — B 11 rox. 44 XB. O CepPEeIHBOMY COHSYHOMY
Yacy, SKUI TaKOXK HA3UBAETHCS MICIICBHM 4aCOM.

CepenHili COHSYHUM 4Yac OJHAKOBUH IJIS yCIX TOYOK, PO3TAlIOBAaHHX Ha
OIHOMY MepHiaHi, i pi3HUH U JBOX CyCiIHIX MepHIiaHiB. Tomy i3 3MiHOIO
JOBFOTH Miclisl BiH 3MiHIO€Thes. [loBHuA o6ept (360°) 3emust pobuts 3a 24
rojuHu, ToMy Ha 1° noBrotu yac 3MmiHeThes Ha 4 xBuinuu (24 roxn; 60), a na 1
XBWIMHY 10Brotd — Ha 4 cekynmu (4 xB.:60). Pyx CoHus (K 3m1a€ThCs)
MPOXOJUTh 13 cXoay Ha 3axim. Tomy dac ,30impmryeThcs” Ha cxim i
»3MeHIyeTbes” Ha 3axig. Hampuxnanm, y Kuesi (mosrora A = 30° 30" cx.x.) 12
rojiuH 3a MicueBuM vacoM, y Xapkosi (A =36° 14'cx.n.) Gyme 12 rom. 22xB.
56 ¢, y Pisaomy (A = 26° 15' cx.x1.) 6yne 11 roa. 43 xB. 3 1884 poky BBeeHUNA,
TaK 3BaHWH, MOSCHUI Yac. Ycs 3eMHA Kyilsl MEPHIIOHANEHUMHE IUIOMIMHAMHU
po3nineHa Ha 24 nmosicu o 15° nosrotu. [losicu matote Hymepariro Big O mo 23.
Y KOXXHOMY TMOsICi BCTAaHOBJICHO YaCc WOTO IIGHTPaJIbHOTO MeEpHIiaHa. 3a
HYJIbOBHH II0OSIC IPUHHATHH TOH, Y SIKOTO LEHTPaJbHUA MepHIiaH IPOXOAUTH
yepe3 ['pinBia (A = 00° 00). ['panuusiMH HYJIBOBOTO MOsiCY € mepuiianu 7,5°
3x.1. 1 7,5° cx. m. [lepmmii mosic mpocTsraetses Big 7,5° cx. n. mo 22,5° cx. 0. Ha
BCiit 3eMHii Ky icHye nuie 24 ,Buau” 4acy, siki BipI3HSIIOTBCS MiXK cOOO00 Ha
IIiJIe 9UCIIO TOIUH. IIpu pyci Ha cXi TOAMHHUK TIEPECTaBIAIOTH PiBHO Ha 1
TOIMHY BIIEpEIl, a TIPU pyci Ha 3axix — Ha 1 roauHy Hazad. XBUIMHH i CEKYHIU
YCIOMW ONHI 1 Ti XK. Y MICIAX NEepKaBHUX 1 aMiHICTPATHBHUX KOPJIOHIB TOSCH
MIPOBOJIATH, BIACTYIAIOYN BiJl TEOPETUIHUX MepHUAiaHiB. TiNbKU y BiTKpUTOMY
OKeaHi 1 B MJIOHACEJICHNX palloHaX TPaHUIl MOSCIB 30iraloThCs 3 MEpUAiaHaAMHU.
VYkpaiHa JIe)KHUTh Y APYTOMY YaCOBOMY TOSICI.

VY 3BI3Ky i3 THUM, IIO METCOPOJIOTIYHI CIOCTEPEXEHHS IpPOBOIITH 3a
MmicueBuM 4acoM (CepemHiM COHSYHHM 4YacoMm), B PsOi BHOAIKIB BHHHKAE
HEOOXIHICTh 00YHCIUTH MiceBHiA Yac. i boro HEOOXiTHO 3HATH JOBIOTY
MIyHKTY CIIOCTEPEIKCHD 3 TOYHICTIO 0 XBHJIMHHU AYTH i MOSICHUHN Yac TOTO MOsCY,
B SIKOMY po3TamoBaHUi TYHKT. Hajami oOYHCHIOIOTH PI3HUII0 MiXK
LEHTPaIbHIUM MEpPHUIIaHOM TMOsCY, B MEXKax SIKOrOo JIe)KUTh NaHWH IyHKT, i
JIOBrOTOIO MTyHKTY Ta MEPEBOJIATH IO PI3HUIO B OAWHUIN Yacy. [{fo pizHuIio B
OJMHUIIAX Yacy JOJAIOTH JIO MOSICHOTO Yacy abo BiHIMAIOTh BiJl HHOTO 3aJIE)KHO
BiX TOTO, Ha cXiJ ab0 Ha 3axXiJ BiJ MEHTPATLHOTO MEepHUIiaHa 3HAXOAUTHCS ITyHKT
CHOCTEPEKEHb.

IIpuxuxangl HeoOXiTHO BU3HAYHUTH CEpPEIHIN MOSCHUNA Yac B MYHKTI
crnoctepexenb 3 goprotoro (A = 25° 00' cx.n.) B MOMEHT onepkaHHs 12
TOJMHHOTO cUrHary 3 JIoHmoHa.

[TyHKT 3HaXOAMTBHCS B JIPYroMy 4dacoBoMy mosici. OCKUIBKM PI3HHIS MiX
HOMEpaMH TIOSICIB JOPIBHIOE JIBOM, TO PI3HHUI B HoOscHoMY 4Yaci JloHmoHa
(I'pinBiva) i IMyHKTY CIIOCTEPEKEHD CKIagae 2 TOANHU. TaKMM YMHOM, y ITYHKTI
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crnocrepexeHb Oyiae 12+2=14 rox. moOsCHOrO dYacy. Pi3HHISI JOBroT
HEHTPAILHOTO MEpHIiaHy 1 MepuAiaHy MYHKTY CIIOCTEPEKCHb CKIIaJIae:
30°00" - 25°00" = 05°00'. BiamoBigHO, Il Pi3HUIL, KA MEPEBEACHA B OIMHUIL
qacy, 0yne nopiBaroBatr: 05°00' - 4 xB. = 20 xB. OCKUIBKH TYHKT 3HAaXOJIUTHCS
HA 3aXiJ] BiJl IICHTPAJIBHOTO MEPHIiaHa JPYTror0 YacOBOTO MOSICY, TO IS HBOTO:
14 rox. 00 xB. — 00 rog. 20 xB.= 13 rox. 40 xB. Takum 4YHMHOM, MiCLEBHUI
CepelHii COHSYHMHA Yac HA MOMEHT OTpHMaHHS 12 TOJWHHOTO CUTHATY 3
Jlonnona Oyae ckiamgaTd I MyHKTY croctepeskens 13 rom. 40 xB.

IlounHaroun 3 kBiTHa 1981 p. OyB BBeacHWI TakK 3BaHWN ,JITHIH" 1
»3UMOBHMH” uwac. 3 kiHus OepesHs (ocraHHst cy0oTa Oepe3Hs) TOJUHHHKH
MepeBOIATh Ha 1 TOAMHY BIEpel, a 3 OCTaHHLOI CYOOTH >KOBTHS - Ha 1 roamHy
Ha3aJl. YMOBHO MOJKHa Ha3BaTH LIeH 4ac IEKPETHUM.

MeTeopoJioTiuHi  CIIOCTEPEKEHHS TMOBHHHI  BHKOHYBAaTHUCS TOYHO Y
BCTaHOBJICHI CTPOKH, TOMY TOIMHHUK CIOCTEepiradya ITIOBHHCH IIOKa3yBaTU
TouHU# vac. Halikpamie moBipKy rOJUHHHKAa BUKOHYBAaTH 3a PaiOCHTHAJIAMH.
Curnaim yacy rmoJaroThCs 10 pajio pi3HUMHU aCTPOHOMIYHUMH 00CEepBaTOPisIMH,
a TakoX MOBHUMH paaiocTaHIisMu. [lpu TmOBIpIi TOAWHHUKIB 32
paniocurHajgaMy HEOOXiZHO 3HATH TEpenycCiM, dYac SKOTO MOsCY Iepeaae
pamiocTaHIIis.

Hpukaapn?2 3 Kuesa ( mosrora A = 30° 30' ¢x.1.) OTpEUMaHO CHTHAI
MepeBipKU dacy, SKui mepemaHo o 15 roa. 3a NEKpEeTHUM YacoM BIITKY.
T'ogMHHUK y TyHKTI crocTepeskeHb mokasye 14 rom. 06 XB. MiCIEBOrO
COHSYHOTO Yacy. HeoOXimHO mepeBipUTH, UM IPABUIILHO 1€ TOAMHHHUK.

KuiB posramoBanuii B IpyroMy 4acoBOMY IOsiCi i, BiATOBiIHO, Imepenae
curHan 14-Tu roguH MOSCHOTO Yacy Apyroro moscy. Pisauig moerotu Kuesa i
LEHTPAIBFHOTO MEpHiaHa JApyroro yacosoro moscy ckianae: 30°30' - 30°00' =
00°30". s pizuuns B yaci gopisaroe: 00°30" X 4¢ = 120 ¢ = 00 rox. 02 xB..
loguHHUK HA cTaHIIi NOBUHEH Mmoka3yBatu 14 roz. 02 XB. MiCIIEBOTO COHIYHOTO
yacy. Takum YMHOM, OMPABKa roJIMHHUKA — 4 XB.

3aBaanns 1. O3HaiiomJieHHsI 3 MicleM, CKJIAJI0M i cTpokaMu
MeTeOopOJIOTiYHHUX CIoCTepekeHb

na euxonanus 3a80amHsA HAOOXIOHO 3HAMU HA36)Y NYHKMY CHOCMEPEdHCeHb,
HA38y Micys NOOAawi CUSHATY Yacy i 4ac 8 Micyi nooaui cucHay.

1. OsHafioMuTHCSA 31 CXEMOIO YCTAaHOBKH TIPHJIAJNIIB HA METEOPOJIOTiuHIN
IUTOIIA L.
O3HalOMUTHCS 31 CKIIaJIOM 1 CTPOKAMH METEOPOJIOTIYHIX CIIOCTEPEIKEHB.
Busnaunty MicreBuii 4ac y MyHKTI CIIOCTEPEXEHb 1 MPAaBUIIBHICTh X0y
TOJMHHUKA B HHOMY.

36im npo 3a60anHA NOBUHEH CKAAOAMUCS 3i CXeMU MemeopoNociuHOT
NIOWAOKU, 3 PO3PAXYHKIE MICYE8020 Yacy i NpagUIbHOCMI NOKA3I8 200UHHUKA,
KOPOMKUL ONUC NYHKMIB 3A80AHHSL.

2.
3.



2. ATMOC®EPHUM TUCK TA METOJIM MOT'O BUSHAUYEHHA

ATMoOcdepa Mae Bary Ta YUHUTH THCK HAa 3eMHY TTOBEPXHIO 1 Ha YCi IpeIMETH,
sIKi Ha HiM 3HaX0AThCsl. OCHOBHOIO OJUHUIICIO BHMIipPIOBAaHHSI aTMOC(HEPHOTO
TACKY B MiXHapO#Hil cHCTeMi ONUHMIB CIOyXuTh mackans (I1a), skuit

nopieutoe cumi B 1 Hproton (H), mo aie Ha miomy 1 M To6T0 1 ITa = 1H/M.

B mereopoorii arMochepHuii THCK BUpaxaloTh B rekronackamsx (rlla), To6ro
1rITA = 100 ITa.

Takok B MeTeOpoJIOTii THCK BUMIDIOIOTh B OJHHHUIIIX cwin — Oap. Bona
nopisioe cumi B 1 MitH 1l Ha mionty B 1 cM?. JIIst 3py4HOCTI 3aCTOCOCOBYIOTH
MimiGap (MOap). Y Mereoposorii aTMOC(EPHHM THUCK TAaKOX BHPAXKAIOTh
BHCOTOIO PTYTHOTO CTOBIA B Oapomerpi (B MimimMerpax). CIiBBiIHOIIEHHS MiX
PI3HUMU OJIMHUIIMHU BUMipIOBaHHS aTMOC(EpPHOTo TUCKY TaKi:

1 mm. pr. cr. = 1,333 Mbap = 1,333 r1la;
1 m6ap = 0.75 mm.pt.cT. = 1 r1la;
1 rlla = 1 m6ap = 0,75 MMm. pr .CT.

THCK 3 BHCOTOI 3MEHINYETHCS. 3aKOHOMIPHICTh 3MiHH THUCKY 3 BHCOTOIO
BUpPAXaIOTh Oapomerpuynumu (hopmynamu. 1Iupoko 3acTOCOBYIOTH (HOopMyIty
babine

Ah=16000P. P14 o), 1)
Po +
ne AN- pisauns Bucor mBox mymkriB, M; t- cepemmst Temmeparypa croBia

nositps, °C; 1 - BIOMOBIAHO aTMOC(HEPHHUI THCK HA BEPXHHBOMY 1
0 1

HIDKHBOMY  ITyHKTax; o= ]/ 273=0,004 - xoediieHT TemIOBOrO

PO3IIUPEHHS TOBITPSI.
Jlnst oTpuMaHHS OifbII TOYHHUX PE3YJIbTATIB 3aCTOCOBYIOTH CIPOIICHY
dhopmyiy Jlamaca, sika J03BOJISIE BPAaXOBYBATH BOJIOTICTh IMTOBITPS

Ah=18400(L+ ot ) g% . 22)

Ha mpaxrtuii gacto 3acTOCOBYIOTH JONOMIKHI TaOmumi, sSIKI po3paxoBaHi 3a
6apomeTpuuHUMHU GopMyTaMu (101aTOK 2), B HHUX HABEJCHO 3MIiHY THCKY Ha
1 ™M BHCOTH TIpH Pi3HUX 3HAYCHHSIX TEMIIEPATypH i TUCKY.

Bapomerpuuni GopmyiH, SKIIO BigoMa PIi3HHILS BHCOT, JO3BOJISIIOTH
BU3HAYMTH THUCK MOBITPs Ha 3afaHiil BUCOTI (SKIIO BiZOMi THCK i TeMmeparypa
MOBITPS B HIDKHBOMY IIYHKTI) i THCK HOBITPS B HIXKHBOMY IYHKTI (AKIIO Biomi
THUCK 1 TEMIIEpaTypa MOBITPs y BEpXHBOMY IyHKTI). @opMyia babine npu 1isomy
TIpUMaE BiIMOBIAHUIA BH/T
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_ . 16000(1+ot)—Ah 23
°16000(1+ ot)+ Ah '
16000(1+ at)+ Ah
(2.9)

o= R 16000(1+ ot)— Ah
®opmyny babiHe 3acTOCOBYIOTH, KOJH PI3HMIL TUCKY He mepesurnye 120 -
130 rTIA.
Bapomerpudna cxommHka — 1€ BHUCOTA, Ha SKy HEOOXimHO MimgHATHCS 200
OITYCTUTHUCS, 1100 TUCK 3MIHUBCS HA OJHY OJUHHINO. bapuiHy CXOIUHKY MOXKHA
obuuncuTh 3a HOPMYIIOL0, IKY OJIEPKYIOThH 3 hopMyiu babine

8000
h=—"—@1+at), (2.5)
p
ne Pitl - BignmosigHo THCK i TeMmepaTypa MOBITPs HA 3a1aHOMY PiBHI B aTMO-

coepi.
BeprukanpHuii 6apuuHHMi TpalTi€eHT — Ie 3MiHa aTMoc(epHOro THCKY Ha
ko<l 100 M BucoTH. BiH BU3HAYaeThCs 3a CIIIBBIAHOIIEHHIM

el oo

IIpwragy nis BUMIpIOBaHHS THCKY TIOBITpSL HAa3WBAlOTHCS OapoMeETpaMHu.
Haii6inbie po3noBCIOKEeHI PTYTHI Ta MeTaJliuHi OapoMeTpH.

2.1. BUBHAYEHHS ATMOC®EPHOI'O TUCKY PTYTHUMHU
BAPOMETPAMU

Jist prytHHX OapoMeTpiB 3acHOBaHa Ha TOMY, L0 aTMOC(EpPHUI THCK
BpIBHOBaXXYETHCSI CTOBITYMKOM PTYTI BH3HAYEHOI BUCOTH, SKa 3QJICKHUTH Bif
BEJIMYNHH THCKY.

OCHOBHUMH TIpUJIAJIOM JJII BHMIPIOBaHHS aTMOC(EepHOrO0 THCKY Ha
METEOPOJIOTIYHUX CTaHIiAX € CTAaHIIWHWKA dYamkoBuid Oapomerp. Bucora
CTOBOYHMKA PTYTi BUMIPIOETHCS PI3HUIICIO PIBHIB PTYTI Y BEPXHHOMY 3aMassHOMY
KiHI[ CKJIsTHOT TpyOKH i B wami (puc. 1.2).

Crauuiitnuii vanikosuit G6apomerp CP-A(CP-B) ckmamaetsest (puc.1.3): 3
IIPSIMOI, 3alasiHOl 3BEpXY CKIISIHOT TpyOKHM 1, sika HalOBHEHA PTYTTIO; 3 YAIKH 3
pTyTTIO 6, B SIKY OmyIeHHil HIDKHIH (BiAKpUTHIA) KiHeLb TPYOKH; 3 MeTaTiuHOT
ompasu 4, sika 30epirae CKIsiHy TpyOKy BiJl ITOIIKO/DKEHb, 1 sIKa IIPHUETHAHA JI0
Yallkk, 3 TepMoMeTpa 3, SKUH TIOKa3ye TEMIepaTypy PpTYTHOTO CTOBIa
GapomerTpa.

CxisiHa 6GapoMerprda TpyOka Mae qoBkuHy 80 ¢M i BHYTpIIIHIN giaMeTp
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7,2 mm. Han pryrTio B TpyOIli 3HAXOAWUTHCS pPO3pikeHuil (Ge3MOBITPAHMI)
MIPOCTip. 3aBISKU I[bOMY, B TPYOIll PTYTh MiMiHMA€ThCA HA BUCOTY, MPH SKid
Bara pTyTHOTO CTOBITYMKA JOPIBHIOE aTMOC(HEPHOMY THCKY.

Yarka BHTOTOBJIEHA i3 3aii3a Ta IJIacTMacd. BOHa CKJIagaeThcs 3 TPbhOX
YaCTHH, SIKi 3TBUHYYIOTHCS. HUKHBOI, CEPEIHBOI 1 BEPXHBOi. Y BEpPXHIH 4aCTHHI
(xpumimi) 5 okpiM OTBOPY Uit TPYOKH € MAJIEHBKMH OTBIp JUIS CIOJIYYECHHS
pTYyTI B yammi 3 arMocdepHuM noBiTpsM. Llell oTBip 3akpHBalOTh TBUHTOM 7 31
IIKIPSHOIO MIAH00I0 /Isi TONepelDKeHHsT 3a0pymHEHHS pTyTi. Y cepeaHii
YacTHHI po3MilieHa riadparma 3 KpyriMMHU OTBOpaMH, sika BOepirae pTyTh Bil
PI3HUX KOJHBaHB i HE JH03BOJISAE MOBITPIO MOTPAMUTH B 0APOMETPUUHY TPYOKY
Ipu epeHoci mpuiany. HuxkHsS 9acTHHA YalIKu CIYXKHUTH 11 THOM.

MertaiyHa ompaBa TaKOX € OMOPOI0 ISl MPHUCTPOIB, HEOOXIMHUX IS
TOYHOTO BUMIPIOBaHHS JIOBXKUHHU PTYTHOTO CTOBMA. Y BEPXHIH YaCTHHI ONpaBU
€ Kijpiie 9 s miaBIIIyBaHHs MPHIaay Ha KpoK-TBHHT 11. V BepxHiil gacTHHI €
HACKpi3HUH BEPTUKAIBHUMA MPOPI3, SKUIA T03BOJISIE BU3HAYNTH TIOJOKEHHS PiBHS
(menicky) pryTi B ckisHii Tpy6ui. Ha miBiif cTopoHi mpopisy HaHeceHa IIKaa
6apomerpa 8. Hynp mikamu 30ira€rbcst 3 piBHEM PTyTI B darimi. Bcepemuni
BEPXHBOI YaCTHHU ONPABH € KiJbLE 3 YKPIIICHNM Ha HboMY HoHiycoM 10, skuii
KOB3a€ B MPOPi3y B3IOBX HIKanu. HoHiyc sBisle CO00I0 TOMOMIKHY IIKANY, sIKa
JIO3BOJISIE BUKOHYBATH BUILTIK JIECATUX YaCTOK OCHOBHOI IIKanH Oapomerpa. 3a
JIOTIOMOTOI0  KPEMAJILEPHOTO TBMHTAa 2 HOHIYC BCTAQHOBIIOIOTH Ha BEPXHIO
YaCTHHY MEHICKa PTYTI.

TepMoMeTp BCTaHOBICHHUU B TIPOPI3Y, SIKUH 3HAXOIUTHCS B CEPEIHIA YaCTHHI
onpaBu. PesepByap TepMOMETpa CTUKAETHCS 31 CKIITHOIO TPYOKOt0 OapomeTpa.

TouHiCTh BU3HAYEHHS THUCKY 3a 0apOMETpOM 3aJIeKUTh BiJ JOTPUMaHHSI
IIPaBUJI YCTAHOBKH. bBapoMeTp BCTAHOBIIOIOTH y MHpHMimeHHi. Moro cimix
obepirath Bim pi3HUX KOJHMBAaHb TEMIlEparypu 1 CTpyciB. bapomerp
BCTAQHOBJIIOIOTh Ha KalliTAIbHIM CTiHII B TaKOMy MicCIi, ZIe¢ BiACYTHI pi3ki
KOJMBaHHA TemrepaTypu. Ha OGapoMeTp He MOBWHHI MajaTH TpsSMi COHSIHI
npomMeHi. bapomerp BcTaHOBIOIOTE B OKpeMilt madui. Bincrans Bix mimtoru mo
yamku 6apomerpa nosuHHa 6ytn 70-80 cm.

CriocTepeXeHHs 32 PTYTHUM 0apOMETPOM BHKOHYIOTH Y TAKOMY MOPSIZIKY.

1. Bepyrs Biwiik 3 tounictio no 0,1°C 3a TepMomeTpoM, 3aKpiljIeHUM B

orpasi 6apomeTpa

2. TlpuBOAsATH MEHICK PTYTi O HOPMalbHOTO cTaHy. s LBOro Jerko
CTYKaIOTh TaJbIIeM 10 MeTaliuyHiii ompasi. [loBepxHs pTyTi B TpyOIl
MOBHHHA OYTH OMyKJIOIO. [HOMI, TpHW 3HWKEHHI THCKY, MEHICK MOXe
MPUIAMATH IJIOCKY (OPMY BHACIIZIOK TEPTSA PTYTi 00 CKIITHY TPYOKY.

3. 3a [I0moOMOrorw KpEeMalbepPHOTO TBHHTA BCTAHOBIIOIOTH HOHIYC Ha
BEPXHIO vacTHHY MeHicka (puc.l.1). Bimmik mo Oapomerpy GepyTh 3
tounicTio 10 0,1 mm. L{imi oguHUII OGepyTh Ha OKO 3a HAHOIIKYOIO 10O
HWKHBOTO 3pi3y IMOALIKOK0 IIKaNu. JlecsTi 4acTKku OepyTh 3a TIEH XK pHUC-
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1.2. Buau prytHHX Oapomerpis [2]: 1.3. PryTHuii yamkoBuii 6apomerp[2]
a — YalIkoBUii; 6 — CUPOHHHI;
B - YaIIKOBO-CU()OHHUI
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KOI0 HOHiyca, sKa 30iraeTbcs 3 OJHIEIO 13 moaiiok mkamu. Ha pwuc.l.l.
30iraeThCst BOCBMHM 1HICKC HOHiyca, To0T0 Maemo 0,8 mm. Ilpu omHOYACHOMY
crimagandi 0 i 10 KimbKicTh AECATHX YACTOK MOPIBHIOE HYJr0. L{imi oguHMII
THCKY O€pyTh 32 TOUKOIO IITKAJH, sIKa CIIBIAIa€ 3 HyJIbOBUM iHIEKCOM HOHiyca.

PryTHHMIA cTOBMUHMK OapoMeTpa MiITAEThCsl KOJMWBAaHHSM Temmeparypu. Ha
HBOTO MIIOTh 3MIHM CHJIH TSOKIHHS 3 BHCOTOIO 1 IHMPOTOI0 Mictst. Jlist
MOPIBHSHHA ITOKa31B 0apoMETpiB, sIKi 3HaXOAATHCS B PI3HUX yMOBax 1 s
oJlep)KaHHA  ICTUHHOTO 3HAa4YCHHs aTMOC(EHOT0 THUCKY HEOOXiJHO BBECTH
nocninoBHO (TOOTO OAHA 3a OJHOK) PsA TMOMPABOK. IHCTPYMCHTAJbHY, Ha
TEMIIEpaTypy, Ha CHIIY TSOKIHHS.

[HCTpyMeHTaNBPHA TIOTpaBKa 3aJICKUTH BiJl SKOCTI BHTOTOBJICHHS INPHIIALY.
BoHa BCTaHOBIIOETBCS SIK PI3HMIA TMOKa3iB OapoMeTpa i Gapomerpa-eTajoHa.
BoHa BKa3zyeThcsi B TOBIpOYHOMY CBIJIOCTBI KOXKHOTO OapomeTpa 1 He
3MIHIOETHCSI IO YEPTOBOTO HOTO TTOPIBHIHHS.

ITonpaBka Ha TemmepaTypy € HaWOiIbIl 3Ha4HOW. IIpw omXHOMY 3Ha4YeHHI
aTMOC(EPHOTO TUCKY BHCOTA PTYTHOT'O CTOBIIA B OapoMeTpi Oy/ie 3alIe:UTH Bif
TeMIlepaTypu camoro mpwiany. Lle moB's3aHO 31 3MiHOIO TYCTHHH PTYTi B
3ajexHocti Bim 11 Temmeparypu. Ilokasm Bcix OapoMeTpiB NPHBOAATH IO
temriepatypu 0°C 1 BHKOHYIOTH #OT0 HAaCTYTHUM YHHOM. BBomate 3
MOBIPOYHOTO CBioLTBa GapoMeTpa IONpPaBKy IO BIJUIIKY 3a TEPMOMETpPOM. 3a
JOTIIOMOTOI0  crienianpHoi Tabnuui (mogatok 3) 3a BHIIPABICHHUM BilTIKOM
TepMOMeTpa 1 3a NOKa3oM OapoMmeTpa 3HAaXOAATh BIANOBIAHY IIONPABKY.
Ockinbku B Tabnuui rmomnpaBku HaeneHi uepe3 1°C 1 ans mokasiB GapomeTpa
gepe3 10 rlla, TO Oepyrp MONMPaBKy, sKa HAHOMMKYEC MIAXOTUTH MO
BipaxoBaHMX TIOKa3iB TepMoMmeTpa 1 Oapomerpa. Ili mompaBku mpHu
Temneparypax 6apomerpa Oinbiire 0°C BiAHIMAIOTECS, IPHU TEMIIEPATypax HIDKIE
0°C momaroThCst 10 BiIUTiKiB GapomeTpa.

[TonpaBka Ha cuy TSDKiHHS TMPUBOAMTH MOKA3W YCiX PTYTHUX O6apoMeTpiB 10
HOpMAaJbHOI CHJIM TSDKiHHS, TOOTO Takoi, IO Ma€ Miclle Ha PiBHI MOps, Ha
mmpoti 45°. 1i monpaBky Uil pi3HUX IIUPOT 1 BUCOT HaBEAEHI B CHELIaAIbHUX
tabmuusx (mogatox 4). [TompaBku Ha WIKPOTY A OApOMETPiB, sIKi po3MilleHi
HAa MIiBHIY BiJ mupotu 45° MaroTh 3HAK IUTIOC, 4 HA MiBJCHB BiJl i€l IIUPOTH —
3HaK MiHyc. IlompaBKkM Ha BHCOTY MICISl TakOX MalOTh 3HAK MIHYC IS
0apoMeTpiB, BCTAHOBICHHX BHIIE piBHA Mops (xoua 6 wui OGapomeTpu i
3HAXOUIKCS Ha mupoTi 45°).

Il puxoxanxgl Pryrauii 6apomerp BcTaHOBIECHO Ha BHCOTI 570 M i Ha
mmpoti 53° mH. m. Bimmik 3a 6apomerpom 980,2 rlla. Bunpasienuii Bimiik 3a
TepmMoMeTpoM mipu O6apometpi 21,4°C. IHcTpyMeHTalbHA TIOMpaBKa bapoMerpa
» — 0,2 rl1a” BeecTu mompaBKH Ha Bifyiik 3a Gapomerpom [2].

ITopsimox BBeIeHHS MOMPABOK TaKUH.

1. YV BimmK BBOIIATH IHCTPYMEHTaJbHY IIONPaBKYy 3a IOBIPOYHUM

cBimourBoMm Gapomertpa: 980,2 rlla — 0,2 rI1a = 980,0 rlla.
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2. BBomaTh mompaBKy Ha TeMmmeparypy pryri B Gapomerpi. Boma (3a
noxarkoM 3) npu Temneparypi 21,4°C cknagae 3,4 rlla. Bona BBoguThCS
i3 3HaKOM MIiHyC TOMY, II[0 Temieparypa Oimbira, Hixk 0°C. BiamosimgHo:
980,0 rlla — 3.4 rIla = 976,6 rlla.

3. BBomaTh MONpaBKy Ha IMHUPOTYy Micist. BoHa mpu mupoti 53° mH.m.
ckmanae 0,7 rlla (3a momarkom 4a). BoHa BBOIUTHCS i3 3HAKOM ILIIOC
TOMY, IO IUpOTa OinbIma, Hixk 45% 976, 6 rlla + 0,7 rlla = 977,3 rlla.

4. Baoasarts nomnpaBky Ha BUcoTy Mmicus. [Ipu Bucori B 570 M ii 3HaueHHS
cxmanae 0,11 rlla (3a momatkom 46). BoHa Mae 3HaK MiHYyC TOMY, IIO
6apomerp Buie piBHs Mopst: 977,3 rlla — 0,11 rlla = 977,19 rlla.

Kpim Toro, HeoOXiIHO MPUBECTH BHUIIPABICHUN THCK 10 PIBHS MOps, Bpaxo-

BYIOUH TEMITEpaTypy MOBITPs, AKa BUMipsiHA HA METEOPOJIOTIUHIN CTaHIIi].

Il puk a2 Mereocradmis po3ramioBada Ha Bucoti 500 M Ham piBHEM
Mops. Bumipsina temmeparypa nositps 20°C, a tuck 3 nonpaskamu 900 rlla [2].

Po3B’ 30K 11i€l 3a1a4i CKIIAAacThCA 13 JEKIITBKOX MOMEHTIB.

Busnauarots 3a ¢gopmysor (2.5) 3HaueHHs OapUYHOI CXOMUHKHM Ha BHCOTI
500 m: h = (800:900) (1+ 0,004-20) = 9,6 m.

BuznauaroTs 30i1bIIeHHST aTMOC(EPHOTO TUCKY TpH orryckaHHi Ha 500 M 10
piBas mops; 500 : 9,6 = 52,1 rlla.

BH3HAYAIOTH THCK Ha piBHi Mops. Mloro HaGmmkeHe 3HaYCHHS Oy/Ie CKIafaTh:
900 rIla + 52,1 rIla = 952.1 rIla.

BusnauaroTe cepenHe 3Ha4eHHS aTMOC(EPHOTO THUCKY Ha piBHI Mops i Ha
Bucoti 500 m: (952,1 rlla + 900 rlla) : 2 = 926 rlla.

BusHavaoTh TeMIepaTypy TOBITpS Ha PiBHI MOps, BPaxOBYIOUH, IO IPH
omyckanHi Ha koxHi 100 M Bona 3poctae Ha 0,6°C / 100 m. Ii 3nauenns Gyme
cximagaty: 20°C + (500 m-0,6°C) : 100 m = 23°C.

BusHavaroTh cepelHio TeMIepaTypy IOBITPS HA PiBHI Mops 1 Ha 3amaHii
BucoTi 500 m: (23°C + 20°C) : 2 = 21,5°C.

Bu3HauaroTh yTouHEHEe 3HaUeHHS 0apUYHOT CXOAMHKH 13 ypaxyBaHHSIM cepe/-
HbO1 TemnepaTypu nositps: h' = (8000 : 926)-(1 + 0,004-21,5) = 9,4 m.

OO6paxoByIOTh OCTATOYHY MOMPABKY VIS IPHUBEICHHS THCKY 10 PiBHSI MOPSL:
500 : 9,4 m = 53,2 rlla.

BusnauaroroTs JIificHUI THCK Ha piBHI MOps Ipu Temneparypi nositps 20°C:
900 rIla + 53,2 rIla = 953,2 rlla.

2.2. BUBHAYEHHSI ATMOC®EPHOI'O TUCKY METAJIEBUMU
BAPOMETPAMUA

MeraeBi 6apoMeTpH 3aCTOCOBYIOTh TP BU3HAYEHHI aTMOC(HEPHOTO THCKY B
MOJILOBUX YMOBAaX, a TaAKOX JJIsl Oe3rmepepBHOi peecTpallii Horo 3HaYeHb y 4aci.
[MpuHnmn nii 3acHOBaHMI HA BIACTUBOCTI METAIIEBUX KOPOOOK, 3 IKUX BUKa4aHO
MOBITPs, 3MiHIOBaTH CBOKWO (opMmy (medopmyBaTucs) miJ BIUIMBOM 3MiHH
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aTrMocdepHoro THCKy. Jlo mpmiafiB miei rpynu Hajexarts anepoimu (puc.l.4 i
1.5) i 6aporpadu (puc. 1.7 1.8).

1.6. Auepoinna kopo6ka [5] :
a —po3pi3 (1 — memOpana; 2- ueHTp; 3- KpinuiibHA HiXkKa), 6 — BHJ 3BEpXy
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Amnepoin BAMM (puc.1.4 i 1.5) BriIroyae Taki OCHOBHI YaCTHHH: MeTajeBa
kopoOka 1; nmpyxuna 12; cucrema BakeniB 3-5; gaHIioxkok 6; Bick 8; crpinka 9;
npyxuHa 7; kpyrosa mkana 10; gmyromomiOHui TepMOMETD.

MeraneBa kopoOKa € TOHKOCTIHHOIO. BOHa CKIIaIaeThCs i3 TBOX CIIATHUX MiX
co6010 ropoBaHux Kpyraux memOpan 11 3 »OPCTKUMU IIEHTpaMH i HiXKKaMH,
sIKI HEOOXImHI I KpPIiIUICHHS KOPOOKM Ha METajeBiii OCHOBI 2 mpuiamy.
Bcepenuni kopoOku moBiTpst ayxe pospimkene (1o 0,01 rlla).

[Ipyxuna 3amo0irae CIUTIONYBaHHIO KOPOOKHM 30BHIIIHIM THCKOM. BoHa
3'e/lHaHa OJHMM KiHIIEM 3 HIKKOIO BEPXHBOI MEMOpaHH, a APYTUM — 3 OCHOBOIO
npwiany. Ilpm 30inbIIeHHI THCKY TOBITpS KOpPOOKa CTHCKAETHCS, NPH
3MEHIIICHHI - PO3TATYETHCS MPYKUHOIO.

Cucrema BaXkelliB, JIAHITIOKOK TIepEAar0Th KOJMBAHHS BEpPXHHOI MEMOpaHU HA
BiCh, 10 sKOi MpHKpimeHa cTpinka. CripaibHa MPyKWHA YTBOPIOE TOCTIHHUI
HATST JIAHIIOXKKA.

Kpyrosa mikana ¢gikcye 3MiHy aTMOCGHEPHOTO THUCKY 3a TTOJIOKECHHSIM CTPiIKH.
Koskna mominka mkaau gqopisaioe 0,5 mm.pr.ct. ado 0,5 rlla.

Hyrononionuii Tepmomerp 3i mKkango uepes 1°C  MpHKPIIUIEHO 10
mudepbraTy aHepoima 3 HHKHBOI CTOpOHH. BiH J03BOJsIE BH3HAYHTH
TeMIepaTypy aHepoina.

VYBech MeXaHI3M aHepoiga IMOMIMIAIOTh y METaJeBUH a00 IUIacTMacOBHU
GyTiasip, v OHI SKOTO € OTBIp sl AOCTYIy TBHHTA, IO PETYIIOE TIOJOXKCHHS
CTPiNKU. 3MiHA IOJIOKCHHS CTPUIKK 3a JONOMOTOI TBHUHTA HPU3BOAWTEH IO
3MiHHM MIOMPaBOK aHepoina. [Ticis moBipKY YiNaTh TBUHT HE JT03BOJIETHCS.

AHEpOi BCTAaHOBIIIOIOTh TOPU3OHTAIBHO HA IMiCTABIN, 3aKPIIJICHIH Ha CTIHII
abo CTOMi, B THX XK€ YMOBaX, IO i PTYTHUH OapoMmeTp. Y TMOJILOBUX yMOBax
BIJUTIK 32 aHEPOiIOM BUKOHYIOTh TaKOX MPH HOTO TOPU30HTAITHPHOMY TIOJIO0XKEHH1
Ha piBHI Tpyael. [ Opu30HTANBHICT TTOJIOKEHHS aHepoiga 00yMOBIIeHa THM, IO
TIPH TAKOMY TTOJIOKEHHI BU3HAYAIOTH YCi TIOTIPaBKH J0 BiIUTIKY 32 HAM.

CriocTepe)xeHHsI 32 aHepOiJJOM 1 BBEJCHHS MMOMPABOK B MOKAa3H MPOBOAATH B
TaKOMY HOPSIIKY.

1. PoOnare Bimtiku 3a TepMOMeTpaMu Ipu aHepoini 3 TounicTio 1o 0,1°C.

2. Jlnst 3MEHIIEHHsI CWIM TepTs B IepeaaBajJbHOMY MexaHi3mi (cucrema

Ba)KUJIIB, JIAHIIIOKOK, MPYXKHUHA) JIETKO CTYKAIOTh MAJbIEM I10 MIKJISHIN
KPUIIII TPUIALTY.

3. bBepyrs Bimmix momoxkeHHs crpiaku 3 tounicTio g0 0,1 MM (aGo rlla)
TICJIS TOTO, SIK BOHA 3aCMOKOIThCS. [Ipy 1IboMy HEOOXiTHO PO3TANTyBATH
OKO TakK, 00 BOHO 3HAXOWIIOCS HaJ KiHIIEM CTPiJIKH.

4. 'V mokas3u aHepoina BBOISTH TPU MOMPABKHU: IIKAJIOBY, TEeMIIEpaTypHY,
JI01aTKOBY. Bci mompaBky HaBEZCHO B TIOBIPOYHOMY CBiJIONTBI aHepoina.
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1.7. Baporpad mereoponoriunuii M-22 [2]

1.8. Crpiuka Gaporpada
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3aBaanns 1. BumipioBanHs atMocgepHOro THCKY 32 PTYTHHM YalIKOBHUM
0apoMeTpom

Jlns1 6UKOHAHHA 3A80AHHS HEOOXIOHO Mamu eK3eMnasap po3dipHo2o i 0iouo2o
PMYMHO20 4auK08020 bapomempa, nogipouHe ceidoymeo dilouo2o bapomempa,
i eucomy, wupoma i 6ucoma

maodauyi NONpasox Ha wupomy Micys

MemeoponociuHOl cmaHyii.

1. BuKoOHATH BiAJK 33 AIOYUM EK3EMIULIPOM OapoMmeTpa: a) 3HATH IOKa3u
TepMOMETpa Mpu 6apoMeTpi; 0) IPUBECTH MEHICK PTYTi 10 HOPMAIBLHOTO
MOJIOXKEHHS; B) BCTAHOBHTH OKO HA PiBHI BEpPIIMHU MEHICKa i OMYyCTHUTH
HIDKHI 3pi3 HOHiyca [0 LBOTO K pPIBHS; T) BHUKOHATH BiAJTIK 3a

6apomMeTpoM.

2. Bectu momnpaBKH B OJCPKAHUI BIIJIIK, BAKOPHCTOBYIOYM T P M K JI1a 1 1.
3. TlpuBecTr BUIPABICHUN THCK IO PIBHS MOpPS MPH TEMICPATypi MOBITPS,

BUMIPSIHIN Ha METEOPOJIOTIYHIN CTAHIlil, BAKOPHCTOBYIOYHM IT p K K 1 a 1 2.
4. Pe3ynbTaTH CIIOCTEPEKESHD i OOUNCIICHD 3aIMUCYIOTh 338 (HOPMOIO:

[IupoTa MicIis criocTepekeHb

Bucora 6apomerpa Hajx piBHEM MOps

Tepmometp mpu
Gapomertpi
<
5
=®
= <
a
< S ©
a.5 v 2 5 g
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Bimiik 3a
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ITonpaska Bumnpasnenuit
TUCK
Ha CUILY
TSOKIHHS
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36im npo 6uxomanHs 3a60aHHA NOGUHEH GKIIOUAMIL.
PpmMymHo2o bapomempa; Mamepiaid CnocmepexnceHsv i ix

OnUC NYHKMIB 3080AHHS.

cXemy Uauiko8o2o
00poOKY; KOpomKuil

3aBaanng 2. BusHaueHHs NMEPEBUIICHHA OTHOT0 MYHKTA HA/l iHIMM 3a

JA0NMOMOI o aHepo'l'z[a

s euxonanus 3a80anHs HeOOXIOHO Mamu. po30IpHULL | OTIOUUL eK3eMNISAPU
auepoioa;, acnipayiiHuil ncuxpomemp;,

CNnoOCmMepeNCeHb.
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4.

Bu3HauaroTh BEJIMYMHY aTMOC(EPHOTO THUCKY 3a OTIOMOTIO aHepoina B
HEPIIOMY 1 IpyroMy IyHKTax (BHIIOMY i HIDKYOMY) : @) BIIJTK THCKY
BUKOHYIOTh Y KOJKHOMY ITYHKTI HE MEHIIIE IBOX pasiB; 0) CIIOCTEPEIKEHHS
Ha BEPXHBOMY 1 HHIKHBOMY IIyHKTaX IOBHHHI YepryBaTHUCS, B) BiIJIK
BUKOHYIOTh TUIBKH IIICJII TOTO, SIK aHepoiJ MpHiiMe TeMIeparypy
HAaBKOJIMIIHBOTO CEPEJOBUIA, MPU [bOMY, TEMIEpaTypy MOBITps
BU3HAYAIOTH 33 CYXUM TEPMOMETPY acHipalliifHOro NCHXpoMeTpa 3
tounictio 1o 0,1°C.

BRBOJATE B OKa3u aHEPOiaa MOMPABKU 3 TIOBIPOYHOTO CBiJIOIITBA.
OOYHCITIOIOTh CepelnHi BETHYMHH THCKY IS BEPXHBOTO 1 HIKHBOTO
IYHKTIB 1 CEpEHIO TeMIIepaTypy MOBITPsL.

Bu3HauaioTh MEpeBHUINCHHS BEPXHBOTO IYHKTY Hal HIDKHIM (TOPSITOK
BU3HAUCHHS HABEICHO B TIPUKJIIAII).

IIpukaa 3. TemnepaTypa i THCK MOBITPS CKJIAAAIOTh: B HIXKHBOMY ITYHKTI
15,6°C i 996,6 rlla; Ha BepxusomymyHkti 12,4°C i 953,4 rlla [2].

3a ¢opmynotro babiHe pi3HUIT BHCOT Oyle CKIamaTd TpH CepeaHiit
Temnepatypi 14°C:

h = (996,6 — 953,4)/(996,6 + 953,4)-(1 + 0,004-14) = 374,3 m.

5. Marepianu cioctepexeHb 1 po3paxyHKiB 3alMCYIOTh 332 (OPMOFO
Jlata Amnepoin Ne
Micue Bimnik Bimnix ITonpaBku =
< | T
CHOCTEpEKECHHS 3a 3a B -2
TEPMOMETPOM | aHEPOiLOM g 592 | 2
s | & 8| 88| &
2 > | o = oo 5k
=] 5 Z 8 s g
S| 5| 8| x| EE
> = = = = =
=] o = B N
S Bl mE| &
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HwxwHilt myHKT

BepxHiii myHKT
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3MIPOMEHUCTA EHEPI'ISI I METO/IM ii BUBHAUEHHSA

OcHoBHa YacThHa npoMeHucTol eHeprii CoHmg — 1€ yabTpadioneToBi MpomMeHi
(0,01 — 0,39 mkm), Buaumi npomeni (0,39 — 0,76 MkM) Ta iH(ppadepBOHI IPOMEHI
(0,76 — 500 mkm). Ommu mikpomerp (1 mkm) Bimmosimae 10°w. Lls wactuna
€JICKTPOMAarHITHOTO BUTIpoMiHIOBaHH COHIIS HA3UBAETHCS COHSYHOIO pajiarliero.

Buaiisiiots KOpOTKOXBHIBOBY pafiamiro (mosxkuna xBuii Big 0,1 mo 4 M) Ta
JIOBFOXBHUIILOBY Paiallito 3 JOBXKHHOIO XBWIB BiJ 4 1o 100 — 120 mMkMm.

Jlo mpoMeHHCTOT eHeprii HaJIeKHUTh: psiMa COHsIYHA pajiialisi, po3cisiHa i Bizoura
pamiamisi, BHWIIPOMIHIOBaHHS 3E€MHOI IIOBEpPXHi, 3yCTpiuHE BHIPOMIHIOBaHHS
aTMocdepu.

[psima constuna pamiauis (a0o COHSYHA pajialis) — e pajialis, sKa MOCTYIae
Ha 3eMHY TIOBEpXHIO ab0 Ha Oyab-sSKWH piBeHb B aTMocdepi Oe3mocepenHbo Bix
COHSYHOTO IWMCKY 1 HaBKOJOCOHSYHOI 30HU pamiycoMm 5° y BUIIIsAl mapaebHUX
MIPOMEHIB.

KinpkicHO TipsiMa COHSYHA pamiaimis XapaKTepU3YEThCS TOTOKOM pamiarii
(eHEpreTMYHOIO OCBITJIEHICTIO), HIUIBHICTIO IOTOKY papiamii (IHTEHCHUBHICTIO) i
1HCOJIALIEIO.

IMoTik pamiarii — e KUTBKICTh MPOMEHUCTOI €HEPTii, KA MOCTYIAae B OJUHHIIO
yacy Ha OJMHUIIO TOBEPXHI. Y MeTeopoJiorii MOTIK paniamii BHPaXalOTh B
Kan/(xB-cM?) a60 B cucTeMHnX oxuHuIEX B Br/m? (1 kan/(xB-cm?) = 698 Br/m?).

linbHicTh (IHTEHCUBHICTB) MOTOKY MPsAMOI COHsAYHOI pamiawil (S) — ue KinbKicTh
MPOMEHHCTOT €Heprii, sfka IOCTyNae B OJWHHMIIO Yacy Ha OJMHUIIO IOBEPXHI
TIepIEH IUKYISPHOI COHAUYHMM MPOMEHSM. 1i BUPaXKAIOTh y THX K€ OJHHHIIAX.

Consuna cranma (Sp) - Le OIIBHICTH IOTOKY COHSYHOI pajiarii mepex ii
HAJXO/DKEHHSM B atMocdepy. 3a pe3ynbTaTaMyd HaWHOBINIMX BHMIipIOBaHb BOHA
cknanac 1353 Br/m? =1,94 KaH/(XB'CMZ). TakuM 4MHOM, S - CBOEPIIHMI €TaJOH,
SKUH TOKa3ye MaKCUMalbHY MOJMJIMBY KUIBKICTh COHSYHOI €HEeprii Ha BepxXHii
Mexi atMocdepu abo mpH ii BiZICYTHOCTI Ha 3€MHill ITOBEPXHi.

[MimpHICTH MOTOKY MPsIMOi COHSIYHOI pafiamii Oinsg 3eMHOI MOBEPXHI 3HAYHO
MEHIIIC COHSYHOI CTaJ0i BHACIIIOK MOTJIHHAHHS COHSIYHOI pajiamii aTMoc(eporo i
ii po3citoBaHHS MOJICKYJIaMU HOBITPS Ta aePO30JbHUMH YaCTKAMH.

Taxe ocnabneHHs psiMOI coHAYHOT panianii aTMOc(eporo KiJIbKICHO OLIHIOIOTH
¢dopmynoro byrepa

S, =S,P", (3.1)

ne S, - IITBHICTE MTOTOKY MPSIMOT COHSAYHOI pamiarii Oiyist 3eMHOT MOBEpPXHi; Sy -
coHs;uHA crana, P — koedimieHT mpo3opocTi atMocdepH, SKUH MOPIBHIOE Til
YaCTHHI TPOMEHHCTOI EHEprii, Mo MociIrae TMOBEPXHI 3eMJi MPU MPSMOBHCHOMY
MagiHAl MPOMEHIB; M — ONTHYHA Maca atMocdepu abo Maca TOBITPS, SKY
NpOHM3YIOTh TpoMeHi COHI, SIKIIO IUIOIIA IOTIEPEYHOTO TEPETHHY MOTOKY
pamiamnii mopiBHIOE onuHUII. HailiMeHIIe 3HaYeHHS ONTHYHOI Macu Oyae mpu

21



Bucoti Conus 90° (m = 1, TO6TO MpPOMeEHi MPOHU3YIOTH TIIBKH OJHY TOBIIMHY
atmMoc(epu). Ilpu Oyas-skomy iHmomy mosokeHHi COHISE ONTHYHA Maca
BU3HAYA€ETHCS K

m=1/sinh,, (32
e h@ - Bucota CoHus Haj ropu3oHToM. Bucora CoHls — 116 BEpTUKaIbHUN KyT

MIDX JTiHi€I0, KA 3'€qHy€e OKO criocTepirada i3 COHIEM 1 IUIOMWHOIO TOPU30HTY.
Ipu Bucoti Conns 0° maca m = 39,6 (To6ro mpomeHi mpoiayts 39,6 TOBIIMHI

aTMocdepu). 3HaUeHHS M MpHU pi3HUX h@ HaBeJIeHI B JOAATKY 5.

Yacrto ¢popmyny byrepa npeacTaBisiioTh y BUTIISAII
Sm = quT , (33)

Je (- xoedimieHT npo3opocTi imeambHOi arMocdepu, ©Oe3 BOIIHOI mapu 1
atMoctepu; T — dakrop kamamyTHocTi aTMochepd — YHCIO, SKE IOKa3ye, y
CKUIBKM pa3iB MpO30picTh peasbHOi aTMoc(epy MEHIIa 3a MPO30PiCTh ifeanbHOl
(umcToi i HeHaCHYEHOT BOSIHOIO MAPOI0).

Bennuuna (3anexuts Bin Ng i w1 Bu3sHaueHux 3HaueH» M npuiiMaeThes
nocriitHoto: mpu m= 1, = 0,905; mpu m = 2, = 0,910; mpu m = 3, = 0,922,
npu m= 4, = 0,927; npu m= 6, = 0,930; mpu m= 8, = 0,941; mpu m = 10,
q=0,946.

dakTop KaJaMyTHOCTI B CEPEAHBOMY MA€ TaKi 3HAYCHHs (Ipu M = 2): mpHu Iyxe
HU3bKIH mpo3opocti 5,20; mpum HuU3BKiii nposopocti 4,26, mpH MOHMKEHIH
npo3opocti 3;26; npr HOPMaJbHIH MPo30opocTi 2,92; mpH MiIBUINEHIH MPO30POCTi
2,41; npu BHCOKiH mpo3opocti 1,91 [2].

IHCOMSTIIS (S’) — I TOTIK TpsSMOi COHSYHOI pajiarii Ha TOPU3OHTAILHY
MoBepxHIO. BoHa Moke OyTH BU3HAYEHA 3a CITiBBITHOMIECHHAM

S =S,sin h,. (3.4)

Bucora Conist MOke OyTH BHMIpsSiHA KYTOMIPHAMH IpHIagaMu (T€OI0JITOM)
a00 BH3HAYCHA 32 (HOPMYIIOIO

sin hy .=sing sind + cos ¢ cos? cosr, (3.5)

ne @ — reorpadivaa mupoTa Miciid, & — cxuineHHs COHIIS, T — YaCOBHHA KYT.
Cxunenns CoHIsl — KyToBa BiACTaHb Bij HeOecHoro eksaropa a0 CoHI.

3HaueHHs O Ha KOXKHHUH JIeHb HaBeleHO B Jojatky 6. YacoBuil KyT — myra

HEOECHOTO eKBaTopa MiXK OCHOBOIO HEOSCHOTO MepHiaHa 1 KPYroM CXWJICHHS

22



(mmouruHoO0, 1O mpoxoauTh uepe3 CoHile Ta mostoc CBiTy). YacoBuit Kyt
BiJIITOBiIa€ iCTHHHOMY COHSYHOMY Yacy, BiIpaxOBaHOMY BiJl IOy THSI.

Poscisna constuna pamiamis (po3cisiHa pajiamis) — e pafialiis, sKa IocTyIae Ha
TOPHU30HTAIBHY IIOBEPXHIO BijJl yCiX TOYOK HEOOCXMIY (38 BHUKIIOYEHHSM JHCKY
CoHus Ta HABKOJIOCOHSYHOI 30HHM) B PE3yJbTaTi PO3CIOBAHHA MPAMOI COHSTHOT
pamianii MoleKyJIaMu TOBITPS i aepPO30JIBbHUMH YACTKAMH. i TI03HAYAIOTH GYKBOIO
D. KinbkicHO BOHA OIIHIOETHCS B Kai/(XB- CM) a00 B CHUCTEMHHX OJWHUISX B
Br/v®.

CymapHa coHsiuHa pamiaiiist (cymMapHa pajiaiiisi) — 1e 3arajbHe HaJIXOKEHHS JI0
TOPHU30HTAIILHOT MMOBEPXHI NPSAMOT 1 po3cisiHOI pasianii, ToOTO

Q=S+D. (3.6)

CymapHa pamiaiis 9acTKOBO TOTJIMHAETHCS 3€MHOIO IMOBEPXHEIO, a YacCTKOBO
HEIO BiJOMBAETHCA.

Bigoura panianis (R) — e wacTuHa cymMapHoOi pajiamii, ska BijgOuTa BiJg 3eMHOI
noBepxHi. Haiiuacrinre BoHa XapakTepusyerbcs anbbemo (A). Amsbeno — 1e
BiJTHOTIIEHHS KiJTbKOCTI BiIOMTOT pajiarii 1o KiTBKOCTI CyMapHOT pafiariii, To0To

A=R/Q abo A= (R/Q)100%. (3.7)

BennuuHa anp0e/10 BUpakaeThCs B 9aCTKaX Bifl OJWHUIN a00 Y BIICOTKAX.
Iorauuyta pagianis (a6o GamaHc KOPOTKOXBHIBOBOT paiallii 3eMHOT MOBEPXHi)
— I PI3HUIA MK CYMapHOIO Paialli€ro 1 BiIOUTO, TOOTO

B«= Q-R= Q(1-A). (3.9)

Yci  po3mIsHYTI  BHWINE BUAM  BHIPOMIHIOBAaHHS MOJXKHA  BIHECTH IO
KOPOTKOXBHJIBOBOTO.

Bnacue BumnpomiHioBanHs 3eMHOI moBepxHi (E;) 3a 3akonom Credana —
BonpiiMana npornopiiiiHe 4eTBEPTIiH cTeneHi I abcoM0THOT TeMIiepaTypH, TOOTO

E;=86T?, (3.9

Je & — BiJIHOCHA BUIIPOMIHIOBAJbHA 3/IaTHICTh TMOBEPXHi, TOOTO IIe — YacTKa Bij
BHUIIPOMIHIOBaHHS a0COJIIOTHO YOPHOTO Tijla, sSKa BiAMOBITA€ BHUIPOMIHIOBAHHIO
Janoi noBepxHi (st Ginbirocti mosepxons 6 = 0,95); T — abcomoTHa TeMIeparypa
BHIIPOMIHIOIOUOI TIOBEpXHi; 6 — mocTiiiHa Credana — Bompimana (o = 5,670 10
Bt/ M.rpan.* = 0,8125 10™kan / (xB..cm? rpan.”).

3ycrpiune BunpominioBanus atMocdepu (E,) — 1e yacTHHA JOBrOXBHILOBOTO
BHIIPOMIHIOBaHHS aTMOC(hepH, SIKe HaIpaBJIeHe O 36MHO1 TTIOBEPXHi.
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EdextuBHe BumpomiHoBaHHA 3eMHOI moBepxHi (E,;) — me pisHuMmS Mix
BHTIPOMIHIOBAaHHSIM 3€MHOI MIOBEPXHI 1 3yCTPIYHUM BUIIPOMIHIOBAHHSIM aTMOCQEpPH,
TOOTO

Eg,f,: E3 - EA . (310)

BanaHc n10BroxBHIBBOI pafialii Ha 3emHil noBepxHi (B;) — ne BenmmunHa E,y |
sIKa B3sITa 3 00CPHCHUM 3HAKOM, TOOTO

Bﬂ:'Ee(p:EA - Eg. (311)

Pamiariiinuii 6ananc 3eMHOI MOBepxHi ( 3aJHIIKOBA padiallist) — [e PI3HHUIT MixK
HAJIXOKCHHsM pamianii Ha 3emuy nosepxsio (S + D + E, ) i Butparoro pagiauii 3
uei (R + Ej;), To6to

B=S+D-R+E, (3.12)
A60
B=(S+D)(1-A)-+E, (3.13)

Papmianiiinuii OasaHc [OAATHIM, KOJNM HAIXO/PKEHHS IPOMEHHCTOI eHeprii
Oinpuie 3a ii BuTpary. B mpomy Bumanxky noBepxHs HarpiBaeThes. Pamiariinuii
OayaHC BIN'€eMHUH, KOJM HaJIXOJUKEHHS MEHIIE, HDK BUTpaTa 1 TOAI MOBEPXHSA
OXOJIOJUKYETHCA.

3.1. MPUHIIAT AIi AKTHHOMETPUYHUX ITPUJIAIIB

Jst  BuMiproBaHHS —pafiallifHUX IOTOKIB 3aCTOCOBYIOTH aKTHHOMETPHYHI
NIPUIIa 4, CKIIaT0BOIO YACTHHOKO SIKHX € TEPMOEIEMEHTH. 3a IX JOIIOMOTOI0 eHepris
BUIIPOMIHIOBAHHS HEPETBOPIOETHCS B CHEPril0  EJIEKTPHUYHOTO CTPyMy —
TEPMOCTPYM. SIBHILE TEpMOCTPYMY IOJIATAE B TOMY, IO B 3aMKHYTOMY JIAHI[IO31,
CKJIQJICHOMY 13 JIBOX PI3HOPINHHMX NPOBIIHHKIB, BUHUKAE EIEKTPHUYHHN CTPYM,
SIKIO TeMIlepaTypa Miclb 3'eHanb (chaiB) pizHa. SIKIIo TemIepaTypu craiB pi3Hi,
TO EJNIEKTPUYHHI CTPYM B JIaHII031 Oyie BIACYTHIH.

BennunHa = enexTpopywlidHOI CHIIM  TEpPMOCTPYMY TIpONOpLiiiHAa pi3HULI
TeMmIiepaTyp cmnaiB. BHUKOpPHCTOBYIOTH JAeKiIbKa TEpMOCJIEMEHTIB, fKi 3'€IHaHI
MOCIIZIOBHO 1 yTBOpIOIOTH Tepmobarapero (puc.3.1). Ilpu amii Tepmobarapei yci
HelapHi cral po3TalloBYIOTh TakK, MI00 BOHM Malll OJHAKOBY TEMIIEpaTypy, sKa
BIJIPI3HSAETHCS Bill TEMIEPATypH TMapHUX CIAiB, PO3MIIICHUX Yy MOCIHIiIHKyBaHOMY
CEPEIOBHIIII.

B TepMmoeneMeHTax BHKOPHMCTOBYIOTH MaHTaHiH (CIUIaB Miai, MapraHmo i
HIKEN0) Ta KOHCTaHTaH (crulaB Mimi i Hikemo). IlpuiiMaueM BHIPOMIHIOBaHHS
HalfyacTile BUKOPHCTOBYIOTh 3a4€pHEHI IUIACTHHKH, sIKi mormHaooTh 94 — 97%
pamiarii, o Ha HUX TOMaJaE.
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Jis  BUMIpIOBaHHS ~ CHJIM  TEPMOCTPYMY  3aCTOCOBYIOTh  CTPUIOYHHIA
ransBanoMerp 'CA — 1 (puc.3.4). Bin 103BoJIs€ BUMIpIOBATH CIAOKHMH CTPYM, IO
BUHHKA€E B TepPMOOATapesx aKTHHOMETPHUIHUX MPUIIJIIB.

AKTHHOMETPUYHI TIpAIagN TOIIIOTECS Ha abComoTHI 1 BigHOCHI. [leprmi 3
aux mipremiomerpu (puc.3.2 i 3.3) — [gar0Th 3HAYEHHS BHUIPOMIHIOBAHHS
Oe3mocepelHbO B  TEIUIOBUX ONUHMINIX. Ha MeTeoponoriyHMX  CTaHIisIX
3aCTOCOBYIOTH TIEpEBaXXHO BiAHOCHI Tpmiaau. BemmdauHa pamiariii BUMipIO€ThCS B
MOJIKAaX IIKAIU TainbBaHoMeTpa. J{iis onepikanHs abCOMIOTHUX BEJIMUYMHHU pajiallii
YKHCIO TOMAIIOK TalbBaHOMETPa MHOXATh HA TEPEBITHUNA MHOXKHHK, SKUAN
BU3HAYAIOTh [ISIXOM MOPIBHAHHS MMOKa3iB MpHIany 3 MOKa3aMH IOBipEHOTO
etanoHa (mipremiomMerpa).

Puc. 3.1. Cxema tepmobarapei [2]

Puc. 3.3. 3oBHimHii Burisia mipremiomerpa[2]  Puc. 3.4.Cxema cTpiiouHOr0
ransBaHomerpa 'CA- 1[2]
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Jyiss BUMiprOBaHHS MPSIMOT COHSYHOT pajiallii 3aCTOCOBYIOTh aKTHHOMETPH; IS
BUMIPIOBAHHS PO3CISIHOT, CyMapHOi 1 BimOWTOI pamiamii — mipaHOMETpH i
anp0eIOMeTpH; 711 BUMIPIOBAHHS pajiariiiHoro 6anancy — 6alaHCOMIipH.

3.2. BUBHAUYEHHS KIVIBKOCTI IPSIMOI COHSITYHOT PATIALIL

Jlost BHUMipIOBaHHS IpsIMOi COHSYHOT pamiamii 3aCTOCOBYIOTh
TepMoeNeKTpu4HUN akTrnHOMETp CaBiHoBa—SHumeBcbkoro AT-50. Ile BigHOCHMIA
npwiag. AKTHHOMETP CKIIQJAETBCS 3 TEPMOENEKTPUYHOI 3IpOYKH, KOpIyca,
NapajakKTHYHOTO IuTatuBa, cTidku (puc.3.6). 3ipkomoxmiOna Tepmobartapes
(Tepmo3ipouka) Mae TOHKHUil cpiOHMit 3auepHenuid quck 1 (puc.3.5.A), oOepHeHHi
no Conns. [Jlo iHmoOI cTopoHH NPUKJICEH]I BHYTPIIIHI HemapHi cmai 2
TepMobaTapei, sika CKiIaaeHa 3 36 TepMOECIEMEHTIB.

3oBHimHI mapHi cmai 3 Tepmobarapei miakiaceHi g0 MigHoro Kinbis 4. Tepmo-
Oatapes i30J1b0BaHa BiJl CpIOHOTO TUCKY 1 MiTHOTO KiJIBIIS MAITPOCHUM TariepoM 5.

Kopnyc npunany cknanaerscs 3 gamku 1 1 Tpyoxu 4. Kinbie 3 TepmobaTtapeeto
3HaxomuThess B vammi (puc.3.6). Bcepemuni TpyOku € m'ate giadparm, ski
pO3TanIoBaHi B MOPAAKY 3MEHIICHHS 1X miamerpiB Big 20 10 10 MM B HampsMKy
JucKy. Bonn 3axummaioTs TepMoOaTapero Bif BIUIMBY PO3CISIHOI 1 BinOUTOT pamiamii
Ta BIUIMBY BiTpy. Ha KiHISIX TpyOKM pO3MIileHI KUIBLS JUISt HalllJIFOBaHHS
akTuHOMeTpa Ha CoHue. Ha BepXxHBOMY KiIblli 5 € OTBip, a Ha HIPKHBOMY KUJTbLI 2
— BiAMITKa y BUIIAAI TOYKH. TpyOKa 3akpuBaeThCs 3HOMKOIO KpHIIKOIO 9, sika
CIy)KUTh JUISl BH3HAUCHHS HYJIHOBOTO IIOJOKEHHS TaJIbBAHOMETPA 1 3aXHUCTY
npuiiMada BiJ 3a0pyIHEHHS.

[MapanakTu4Huil mTaTuB 6 103BOJISIE BCTAHOBIIOBATU MPUIIAJ MO MIUPOTI MicLs
(mkana 10), Bucori i asumyty Conr (pykosttku 3 i 8). Bin Takox 3'enuye TpyoKy
3i criikoto 7. KiHmi TepMoOarapei 3'emHaHi 3 IpOTaMH, SKHUMH TP
MIIKITIOYAI0Th JI0 TaJbBaHOMETPA.

[Tpu BuMiproBaHHIX CpiOHWH MHUCK MOTIWHAE COHSUHY pafiamiro. TemmepaTypa
JIUCKY 1 BHYTPIIIHIX cHaiB 3pocTae. 30BHIIIHI crai MaloTh TeMITEpaTypy Kopiryca,
gka Onm3pka TO TeMmmeparypu noBiTps. Ilim niero pi3HWII TemIepatyp B
TepMoOaTapei BUHHUKAE TEPMOCTPYM, KU BUMIPIOETHCS TaJIbBAHOMETPOM.

AKTHHOMETp BCTAQHOBIIOIOTH Ha METEOPOJIOTIUHIM  IUIOmanmIi  CcTporo
TOPHU30HTAIIBHO, BIATIOBITHO 10 MIMPOTH MICIS 1 HAPSIMOM ITOJTyAEeHHOT JiHii. J{uck
MOBUHEH OYTH PO3TALIOBaHWI MEPHEHAMKYISPHO IO COHSYHHMX HpoMeHiB. Jlis
IpOTO HamimooTh npmwiax Ha CoHme, TOOTO 3a JOMOMOTOK PYKOATOK
BCTaHOBJIIOIOTH MIPHJIAJ TaK, OO TPX 3HATIH KPHIIII y9YOK CBITJIa yepe3 OTBIp HA
BEPXHbOMY KUIBII TPYOKH TMOIaIaB Ha TOYKY HIKHBOTO KiJIBIIS.

CriocTepexeHHS 3a TPSIMOI0 COHSYHOIO pamiallield 33 aKTHHOMETPOM
BUKOHYIOTh y Taki cTpoku: O roa. 30 xB.; 06 rox. 30 xg.; 09 rox. 30 x&.; 12 rox. 30
xB.; 15 rozx. 30 xB.; 18 rox. 30 XB. 3a MiCLIEBUM COHAYHHUM YaCOM.
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Puc. 3.5. Cxema 3ipkornoaiOHux Oarapeii akTHHOMETPIB [2]

Puc. 3.6. Tepmoenekrpuunuii akrunomeTp CaBiHoOBa—SIHHIIEBCHKOTO [2]
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Tlopsimok criocTepeKeHHS TaKUM.
1. Hamimorots npwian Ha CoHIIE TIPH 3HATIH 3 TPyOKH aKTHHOMETPA KPHIIIIIi.
2. Hapgsrarote Kpuiiky Ha TpyOky 1 dyepe3 25 — 30 ¢. BHKOHYIOTH BimIiK
HYJTLOBOTO TOJIOKEHHS 3a TatbBaHomeTpoM (N 1°).
3. 3HIMaOTh KPHIIKY 3 TPYOKH 1 HEpEBIpSAIOTh TOYHICTH HAILTIOBAHHSI Ha
Cosrte.
4. 3uimarote 3 — 5 nokasie ranmpBaHoMetpa 3 iHTepBanoM 25 —30c (N, N,
ny).
5. TloBTOpHO HajmsTalOTh KPHUIIKY Ha TPYOKy i BH3HA4YaIOTh MiCIe HyNs 3a
rajgpBaHoMeTpoM (Ny).
6. BwusHauaroTh TeMIEpaTypy rajJbBaHOMETpa 3a 10T0 TEPMOMETPOM.
O06poOKa crocTepeKeHb 3BOAUTHCS IO HACTYITHHUX JTiH.
1. Bwu3zHa9aroTh cepeaHe Miclie HyJs rajJbBaHOMETpa
n’=(n+ nl)/2 (3.14)
2. BusHauaTh cepelHe 3HAYCHHS BiOXMICHHS CTPLIKU raJbBaHOMETpa 3 3-X
MI0Ka3iB MO HHOTO
n=(n;+n, +ng) /3. (3.15)
3. Bu3HauawTh BHIpABICHHH BiMTIK 3a TranpBaHoMeTpoM (i), TOOTO B
Cepe/IHE 3HAUCHHsI MOKa3iB ranbBaHoMeTpa (N) BBOASATH IIKATOBY MOMPABKY
(An) 3 IOBipOYHOTO CBiIONTBA rajJbBaHOMETpPA 3a TeMIepaTypor ( t)

i=nzx (An). (3.16)
4. 3naxomaTh GaKTHYHE BIAXMICHHS CTPUIKU raJIbBAHOMETPA SK PI3HULIO
N=i - n?. (3.17)
5. BH3HAYAIOTH IHTCHCHBHICTB IIPAMOI COHSYHOI pamiarii y Br/m?
S,=aN, (3.18)

Jie a — TIepeBiTHNI MHOXKHUK, SIKHH BKa3aHO B TOBIPOYHOMY CBiJIOITBI aKTHHO-
MeTpa.

7.  OOYUCITIOIOTH BEIMYWHY MPSIMOI COHSTHOI pajiialii Ha TOpU30HTATEHY
noBepxHio (iHCOIAIII0) 3a popmyioro (3.4).

3.3. BUBHAUEHHSI KIIBKOCTI CYMAPHOI I PO3CISIHOI
PAJIALIT

Jns  BEUMiprOBaHHS OUX BHIIB COHAYHOI pajianii BHUKOPUCTOBYIOTH
TepMOeJIeKTpUYHHH nipaHometp SHumeBchkoro M-80. BiH Takox MOKe CITyKHTH
JUTSI BUMIPIOBaHHS BiOWTOT pamiarii.

IMipanomerp (puc.3.7) CKIaMa€ThCs 3 TAKMX OCHOBHHMX YACTUH. TepMmoOarapes,
sKa TIOKPUTa HAIMBCHEPUYHMM CKISHMM KOBITAKOM 1, MeTajeBa IiICTaBKa 2;
Kopryc 3; TiHbOBHUH ekpaH 4.

Tepmobatapes Mae kBaapatHy ¢opmy (ctopoHa kBaapara 2;3 abo 4 cm) i
CKJIANAEThCs 3 TepMmonap (ix umcio Biamosigao 28; 87 ado 112).
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Puc. 3.8. IToxinuuii ansdenometp [2]
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Tepmomnapu (MaHraHIH-KOHCTAaHTaH) 3'€[HaHi MHOCTigOBHO. Tepmobartapes
nogapOoBaHa B WOpHHHA Ta Oinmid kompopu. IlapHi cmai modapOoBaHi B oauH
KOJIp, a HemapHi — B iHmmid. TepMoelleMeHTH 3rPpyIOBaHi Tak, 1o 4opHi (caxa) i
Oini (MaHraHiH) IIOJIA YEPTIYIOTHCA B IIAXOBOMY IODPSAAKY 1 Mexa (apOyBaHHs
MPOXOJIUTh TOCepenuHi Mk cmasmud. Tepmobarapess Moke OYTH TakKOX
pamialbHOIO Yy BUTIIAAI KUTbIA. J[OBrOXBWIILOBY pajiallifo caka 1 MarHesis
MOTJIIMHAIOTh OJHAKOBO. KOPOTKOXBWILOBY pajiallilo caka IMOTJIWHAE B OiIBIIIN
Mipi, HDDK MarHe3is. [lix BIUIMBOM IBOTO BHIY pamialii MiX CHasMd BUHHKA€E
PI3HUISL TEMIIEpPaTyp i BUHHKAE TEPMOCTpyM. TepmobOarapes MOKpPHUTA CKISTHIM
KOBIIAKOM JUTS 3aXWCTy BiJl JOBrOXBHIJIBOBOI pamiamii, BiTpy i omamiB. Ckio
MOTJIMHAE YaCTUHY KOPOTKOXBWIIbOBOI paniarii 3 moexkunoro xsmwii 0,3 — 0,4 ta 2,5
— 4,0 mxM. KoBriak He BHOCUTB CYTTEBHX MOXHMOOK Y BHMIPIOBAaHHS TOMY, IO Ha
WX TUTSTHKaX CIIEKTPY IHTEHCUBHICTD MPSAMOIT 1 pO3CISIHOT pajiariii Jyxe Mana.

MeraneBa miCTaBKa yTpUMYe TepMoOaTapero i Mae piBeHb ISl YCTAHOBKH
MipaHOMETpPa B TOPU3OHTAILHOMY TIOJIOKEHH.

Kopnyc Hece MeraneBy miJcTaBKy 3 TepMmoOaTapeero. 3HU3Y 0 KOPIyCy
MPUKpIiIUIeHa cymmia. BoHa 3armoBHEHA TITPOCKOIMYHOIO PEYOBHUHOIO, sSIKa BOUpae
BoJiory. Lle 30epirae BHyTpIIIHIO MOBEPXHIO CKIISTHOTO KOBIAKa i camy OaTapero Bin
KOHJIeHCcalil.

TiHbOBUH C€KpaH 3axWINA€ TEPMOOATAPEIO BIUIMBY MPSMOI COHSYHOI pamiarii
IIpY BUMIpIOBaHHI KiIKOCTI pO3CisSHOT pasiarii.

[lipaHoMeTp BCTAaHOBIIOIOTH Ha BHcOoTi 1,5 M  Bixg 3eMHOi mMOBEepxHI Ha
BifKpuTil wiomanui. Moro posramosyrots g0 COHI 3aBXKIM OHIEI i Tiew X
CTOPOHO0. ["albBaHOMETp BCTAHOBIIIOKOTH 3 MIBHIYHOT CTOPOHU BiJl ITipaHOMETpA.

CriocTepexxeHHsI 32 MPaHOMETPOM TIPOBOJATH 3a CEPETHIM COHSIYHHUM YacOM
(. 3.2). ITops oK CHOCTEPEKEHHS TAKH.

1. TlepeBipst0oTh yCTAHOBKY MpHJIany 3a piBHeM i BigHocHO COHIIA.

2. 3akpilIro0Th TIHBOBHH CKPaH.

3. 3akpuBaOTh KPHIIKOK TepMOoOaTrapero 1 IpH 3aMKHYTOMY JIAHIFOTY

MipaHOMETpa 1 TalbBAHOMETPA BU3HAYAIOTh MICIle HYJIS rajhbBaHOMETpa

0
( ).
4. 3HIMaIOTh KPHUIIKY TipaHOMETpa 3 TepMobaTapei mpu TIHLOBOMY €KpaHi i
BU3HAYAIOTh BiJUTiK TalbBaHOMETPA MO po3cifHii pamiamii (N, N,) uepes

25-30c.
5. BinBoasaTh TiHROBHIA €KpaH i OepyTh BiAJIiK TaJbBaHOMETpPA 3a CYMapHOIO

pagianiero (Ng, N,, Ng) gepe3 25—-30c.

6. Ilpu TiHbOBOMY ekpaHi OepyTh BLIIIK TaJbBaHOMETpA 3a PO3CISAHION
pagiamiero (Ng, N, ) uepe3 25—-30c.

7. BigBomATh €KpaH, 3aKPHBAIOTh KPHIIKOIO TepMoOaTapero i IOBTOPHO

. 0
BH3HAYAIOTh MicIle Hyls ranpaHomerpa (N, ).
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8. BwusHauaroTh Temmeparypy raiasanomerpa ().

9. 3HiMaroTh TIHBOBHUI EKpaH, MiPaHOMETp 3aKPHUBAIOTH QYTIISIPOM.
OO0poOKa CIIOCTEPEIKCHD CKIAIAETHCS 3 TAKUX OOYUCIICHB!

1. Bwu3HaYarOTh CepeHIN BIAIIK MO TaIbBAHOMETPY JJIS PO3CISTHOT paiarii

n, =(n, +n,+n,+n,)/4; (3.20)
2. 3HaxoJATh CEPEe/Hii BiUTIK 32 TAIbBAHOMETPOM JJIs CYMapHOI pajiamii
No =(N;+n,+ng)/3; (3.21)

3. Beomars mkamoBi mompaBku (AN) 3 moBipouyHoro cmimomTea
ransBanoMetpa 3a (1) i onepxyroTs BumpaBnenuii cepeniii Bigmik

No =N, £AN ta Ng =N, TAn; (3.22) (3.23)

4. 3HaxomATh CepeiHE 3HAYCHHS MICIsI HYJIS TalbBaHOMETpa (n°) 3a
bopmymnoro (3.14);

5. OpmepxyloTh (aKkTH4HI BIOXWICHHS  CTPUIKM TalbBaHOMETpa  JUIA
po3cisHoi 1 cymapHoi pafiamii

Ny =no-n° 1a Ng=no-n’; (324)(3.25)
6. 3a HOMOMOror MEepeBiIHOr0 MHOXHHUKA (@), BKa3aHOTO B MOBIPOYHOMY

CBIJIONTBI TipaHOMETpa, BU3HAYAIOTh KUIBKICTh PO3CiSAHOI 1 cyMapHOi
paiarii, Br/M2, T06TO

D=aN, ta Q=aN,. (3.26) (3.27)

[pu criocTepekeHHSX 3a MPAHOMETPOM MOYKHA OOUHUCITHUTH MPSMY COHSIUHY
pamiamiro

I —
S'=alNg-N,). (3.28)
Ipu Bucori CoHug h® < 20° B ozepKaHi BETHUMHM IPAMOI COHAUHOI paiarii
S ' Beomare mompaBounmii MHOXHHK ( F.), sxuii BpaxoBye 3anexHicth

9yTTEBOCTI TipaHoMeTpa BiJ BUcOTH CoHIS h® . Bennuuna ( Fn ), IPUBOANTECS B

MOBipOYHOMY CBimouTBi mipaHoMerpa. CymapHa pajialiss B TaKOMy BHIAIKy
BU3HAYAETHCA 32 3AICIKHICTIO

Q=a|(Ny, — Ny )F, + N, |. (3.29)
Jlnst Bu3HaueHHs cymapHoi pamiarii mpu CoHIli, 3a3BUYaid, CIIOCTEPIraroTh 3a

JBOMa IpHIafaMu; npsmy pagianiio (S ) - 3a akrunomerpom; poscisay (D) — 3a
nipanoMeTpoM. Hamami iX ckiamaroTs.
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3.4. BUBHAUEHHS BIJIBUTOI PAIIAILLI I AJTBBEJO

Jlnst BuMiproBaHHS BigOWTO1 pamiarii i BU3HAYEHHS BiAOWBHOI CIPOMOKHOCTI
MiACTHIBLHOI MMOBEpPXHi, TOOTO amp0beno, 3aCTOCOBYIOTh TEPMOCICKTPUIHUN
anpOeomMerp. Ha mpakTwii HIMPOKO 3aCTOCOBYIOTh IOXITHUK alb0eIoMeTp
ATI33x3 (puc.3.8). Bin ckimagaerbcs 3 TaKMX OCHOBHHMX YACTHH: IPHHOMHA
yactuHa 1; TpyOKa 4 3 KapJaHHUM IiaBicoM 3; pyKOsiTKa 2.

[IpuiioMHa YacTHHA — I TEPMOCJICKTpHYHA Oartapesi mmipaHoMmeTpa. BoHa
NPUTBMHYECHA Ha BTYJLI 6 10 TPYOKH 3 KapAaHHHUM ITiJ[BICOM.

TpyOka BcepequHiI MiCTUTh CTEPXKEHb, MO SIKOMY KOB3a€ CBHHIICBAa Bara. BoHa
IpyU TOBOPOTaX MPWIANy 3aBXIH pyXaeThcs BHU3. lle m03Bonse HamaBaTH
NPUHAOMHIN YaCTHHI TOPH3OHTAIBHE MOJNOKEHHS. [ MOM SKIIEHHs yIapiB MpH
MOBOPOTAX MPHUJIALy Ha KIHISIX TPYOKH € TYMOBI MIPOKJIATIKHU 5.

CriocTepexeHHs 3a aTbOSAOMETPOM MPOBOISITHCS 328 CEPEAHIM COHITHUM YacoM
(11.3.2) y TakoMy TIOPSKY:

1. 3akpuBaloTh KpPHUIIKOIO TepMoOarapero i Mpu 3aMKHYTOMY JIAHIIOTY
anp0OesoMeTpa i raIbBAHOMETPA BH3HAYAIOTH MicCIle HyJIs TalbBaHOMETpa

0y.
¢ n);

2. 3HIMaOTh KPHIIKY 3 TepMobaTapei, MOBEPTAIOTh ii 0 3€MHOI MMOBEPXHI 1
nocnifosHo uepes 25 — 30 ¢ Gepyrs Bimmix (N, N,) ransBanomerpa s
BiIOMTOI paiartii;

3. TloBepraroTh TepMoOaTapero 10 HEOECHOTO CXHUIY 1 MOCITOBHO Yepe3
25 — 30 ¢ BM3HAYAIOTH BIIJIIK MO TaJlbBAHOMETPY ISl CyMapHOi pamiariii
(ng,N,,Ng);

4. TloBepTaroTh TepMoOaTapero 0 3eMHOI MMOBEPXHI 1 MOCTIIOBHO Yepe3
25 -30 ¢ OepyTh BiUTIK 3a TaJbBaHOMETPOM JMJIs BiOWTOI  pasmiarii

(n6|n7 );
5. 3akpuBalOTh KPHIIKOIO TepMOOaTapero i MOBTOPHO BIIMIYAIOTH MicCIe
Oy.
HyJs TansBaHoMerpa (N, );

6. Busnawarots Temneparypy raiassanomerpa (1);
O06poOKa crocTepexeHb BKIIIOYA€E B ce0e Taki omepartii:

1. Bwu3HavalTh cepelHe 3HAYCHHS MicLs HYJs (n°) rajbBaHOMETpa 32
dopmyoro (3.14)

2. BwusHawaroTh cepemHe i3 cepii MOKa3iB MO raJbBaHOMETPY IS BinOWTOI
(Ny) i cymapuoi panianii (Ng), Bianosinxo, 3a popmynamu (3.20) i
(3.20);
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3. Bsomare mkanosi mnompaeku (AN) 3 moBipoyHoro  cBimonTBa
ranbBaHoMeTpa 3a ioro temmeparyporo (1) i omepxyrots Bunpasienuit

BiTiK (E) i (E ), BinmoBiaHo, 3a popmyaamu (3.22) i (3.23);

4. Bwu3HAYAIOTH BEJIMYMHY (PAKTHYHOTO BIIXMJIECHHS CTPLIKH rajJbBaHOMETpa
ms Bin6uroi (Ng) Ta cymapmoi  ( NQ) pagmiamii, BigmoBimHO, 3a
tdopmynamu (3.24) ta (3.25);

5. Tligpaxosyrors Benuuunn Binouroi (R) i cymapmnoi pamiaumii (Q) B
TEMIOBMX OJMHUIX, BT/M2, BiNOBINHO, 32 ¢dopmynamu (3.26) ta (3.27);

6. O6uuncmorTh BenuuuHy ansoeno (A ) 3a gopmynoro ( 3.7).

3.5.BU3HAUYEHHSA PATIAIIIAHOT O BAJIAHCY 3EMHOI MTOBEPXHI

Pagiamifinuii 6agaHc BUMIPIOETHCS TEPMOCIEKTPUIHUM Oaancomipom M-10M
(puc.3.9). bBamancomip ckiamaeTbcsi 3 TAKAX OCHOBHHX YaCTHH: MpHUiiMay
panianiitHux MoTokiB 1; Kpyriia omnpasa 2; pyKosTKa 3, sika MpU€ETHAHA 0 ONPaBH, i
yepe3 Ky MPOIYIIEHI BUBOAHN JI0 T'aJbBaHOMETPA.

[IpuitoMHa YacTWHA CKIAJa€ThCS 3 JBOX OIHAKOBHX MIIHUX IUIACTHH, SKi
MaroTh (opMy KBaapara i3 CTOpOHOK 48 MM. 30BHINIHI MOBEPXHI IIACTUHOK
MOKPHTI caxkero. Mixk rutacTuakaMu iomimeni 10 repmobarapeii. Koskna 6atapes —
e OpycoK , MOKPUTHH i30JIAMIHHAM IIapoM, Ha SKWA HaMOTaHa KOHCTaHTaHOBA
crpiuka mepepizom 0,8X0,003 mm. [To10BHHA KOXKHOTO BUTKA CTPIUKK MOCPiOHEHA,
MOYATOK 1 KiHEeI[b KOXKHOTO CpiOHOTO Mmapy CIyKaTh TEPMOCIAsIMHU.

Onpasa mae ¢opmy mucka miamerpom 96 mm i ToBmmHOKW 4 MM. B ompaBy
BMOHTOBaHI TUTACTHHKH 1 TepMoObaTapei.

Banancomip Mae aBi mpuitomHi moBepxHi. OnHa 3 HUX THOBEpHYyTa Bropy i
crpuiiMae cymMapHy pajialiio Ta 3ycTpiuHe BunpomintoBanHs atMochepn (Q i Ey).
pyra - moBepHyTa BHH3 i cripuiiMae Biabuty pamiauito (R) Ta BUOpoMiHIOBaHHS
3emMHoi moBepxHi (E£3 ). KpiM Toro, miacTHHKE cami BUIPOMiHIOIOTE pagiauito ( Ep
i Ey ). lnactuHKY HarpiBaloThesl mo-pisHoMy. ToMy B TepmoOarapesx BUHHKAE
TEPMOCTPYM, BEIMYHMHA SIKOTO BH3HAYAETHCS TaJlbBAHOMETPOM. YUHCIIO MOIiIOK
raJbBaHOMETpPA MPOIOPIIHHO BEIWUYXHI pamiallifHOTo OajaHCy 3eMHOI TOBEPXHi .
Ha narpiBaHHS TUTACTHHOK BIUTMBAE BIiTEP, TOMY y BiJIJIIK TaIbBAHOMETPA BBOMSTH
MONPABOYHUN MHOXKHUK (K\/), SKUH 3aJ1€XKUTh BiJl IIBHIKOCTI BITPY.

BanancoMip BCTaHOBIIOIOTHh Ha CHEMiabHIA KOJOAI 32 JOTIOMOTOIO IIapHIpiB.
Jlo KOJIOOKM TPHEAHYETHCS CTEPIKEHb 3 TIHBOBHM €KPaHOM. BCTaHOBIIOIOTH
GanancoMip Ha JiepeB siHii peiini Ha BucoTi 1,5 M Bix 3emuoi mosepxwi (puc. 3.10).

CriocTepexeHHs 3a 6anaHCOMIpoM 1 00poOKa pe3ysbTaTiB CKIaJaeThes 3 [IIOTO
psiny onepamii.

1. VYV Ourmemocti BHIIAIKIB NPUHOMHY TOBEPXHIO 3aTiHSAIOTH TIHBOBHM

EKpaHoOM.
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Puc. 3.9. Tepmoenekrpuynuii Ganarncomip [2]
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10.

11.

12.

13.

. 0 . .
BusHawaroTh Micue Hyss rameBaHomerpa () mnpum  min'enHaHHI

OaxaHcomipa 10 TaIbBAaHOMETPA.

Yepes 25— 30 ¢ 3HIMarOTH cepiro mokasis (Ng, N2, Ng) 32 raIbBAHOMETPOM.
IIpr KOXXHOMY BiJUTiKy BH3Ha4aroTh MBHAKICTE BiTpy (Vi Vo Vi) 3a
aHEMOMETPOM, KU BCTAHOBIIOIOTH Ha HEBEIHMKIN BiJICTaHI 1 HA OJHOMY
piBHI 3 6aTaHCOMIpOM.

. 0
BusnauaroTs Micle Hyns ranmsaHomerpa (N,).

BusnauaroTs TeMneparypy ranseanomerpa (1).

Bu3HauatoTh cepelHe 3HAYEHHS MiClisl HYJsl TalbBaHOMETpa (n°) 3a
dopmyioro (3.14).

BusnawaroTh cepeqHE BIOXWIICHHS CTPIJIKHM TallbBaHOMETpa 3 cepii
BimikiB (N) 3a popmymnoro (3.15).

Bu3HauaroTh cepeaHio mBuakicts Bitpy (V)

V= (Vi+ Vo +V3)/ 3. (3.30)
Bu3HauaroTh BUMPABICHUH BiJUTIK 32 raIbBAHOMETPOM (71) uepe3 BBEJCHHS
IKAIOBOI Tonpasku (4N) 3a hopmysoro (3.16).
Bu3HauaroTh (pakTHUHE BiIXUIEHHS CTPiaKky raaseanoMerpa (N) 3a
dopmyioro (3.17).
3HAXOATh BEJIMYMHY IOIPABOYHOro MHOXHKKA (K\) 3a 3HaueHHsM (V) B
TIOBIPOYHOMY CBiIOITBI OamaHCcoMipa.
OO0uHCIIOIOTh  pamiallifHui  OajaHC 3eMHOI TOBEepXHI 0e3 TpsaMoi
COHSTYHOT paianii

B-S =aNK,, (3.31)

Je -nepeBifHUA ~ MHOXXHHK ~ OallaHCcOMipa, SIKMH  BKa3yloTb B

MOBIPOYHOMY CBIIOITBI OamaHcoMipa.
14. Ha oxny peliky 3 OalaHCOMipOM BCTaHOBIIOIOTH aKTUHOMETP, 32 SKUM

BEIyTh CIIOCTEPEKEHHS 3a ( S,‘B) 3pasy XK MiCIIs BIAIKY 3a OaJaHCOMipOM
(sx Brazano B 1.3.1.).

15. OGuucnioroTh NOBHUH paiallifHUi OaaHCc 3eMHOT MOBEPXHi, TOOTO

B'=aNK, +S;. (3.32)

3.6. BUBHAUEHHS TPUBAJIOCTI COHSIUHOI' O CSIIMBA

Ha ycix METeopoJIOTIYHHAX CTAHIIIAX BU3HAYAIOTh TPUBANICTh COHSYHOTO CsIBa,
TOOTO TpHBadicTh 4acy, koiaum CoHre cBiTHio. /[ mhOTO0 BUKOPHCTOBYIOTH
remorpadu, cepel AKX HaAHOUTBII PO3MOBCIOHKEHAM € YHIBEpCAIILHUH Temiorpad
Kemn6ena — Crokca I'Y-1 (puc.3.11).
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Puc. 3.10. AktuHOMeTpHYHA CTilika (Hepyxoma): 1- akTuHOMETp; 2- mipaHometp; 3- 4 —
TiHBOBI expany; 5 —banancomip; 6 — ranpBaHomerpu [4]

Puc. 3.11. VuiBepcanpHuii remiorpad i cTpiuku 10 HpOro [2]
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lemiorpa¢ BkiIOYae Taki OCHOBHI YacTHMHM. NPUHOMHA YacTHHA, CHEepHIHMI
eKpaH Ha JyromomiOHOMy Jepikaky, BepTHKalbHa BICh 3 JBOMa JHCKaMH 1
CEKTOPOM.

IpuitoMHOIO YacTHHOIO € CKistHa Kyt 1. Chepuunuii ekpan 9 3HAXOAUTHCS Ha
BiZICTaHi roJoBHOTO (oKyca Ky Ha ayromomionomy aepxaky 10. Ha BHyTpirmHii
CTOPOHI €KpaHy € TPH Ta3M JJIS 3aKpilUICHHS CHEMiaJbHUX MMarepoBUX CTPIUOK 3
MOJIITKAMH Ha TBTOAMHHI MPOMIXKKH 4acy.

CoHsTYHI IPOMEHI, IPOXOASYH Yepe3 CKILSIHY KyIo, 30upatoThes y Gokyci Ha
CTpiuL 1 3aJIMIIAIOTH HA HiH MponaneHe Micre. Skmo xmapu 3akpuBaoth CoHIle,
JiHIS TIpoTajeHoro Micus nepepuBaeThes. 110 HOBXMHI JiHIT, BUKOPHUCTOBYIOUH
MOZIJIKY CTPIYKH, BU3HAYAIOTh TPUBAIICTH COHSYHOTO CSHBA.

HaBxkono BepTHKaiabHOI OCi 00epTaEThCs AepKakK, 10 HWKHBOI YaCTHHU SKOTO
3akpimutennit nuck 3. Ha AuckoBi € ouMH OTBIp 1 YOTHPH MITKH 3 jitepamu A, B, B,
T'. Ilix MM OUCKOM € 1€ OOWH HIDKHIN IHUCK 13 mokakuumkoMm 4. HukHiA guck
HEPYXOMHH BIJTHOCHO BEpXHBOTO, alie MOXKE 00EepPTATHCS] HABKOJIO TOPU30HTAIBHOT
oci. Ileti »ke TUCK HEPYXOMO CKPIIIEHHUH 13 CEKTOPOM 7, Ha SKOMY HaHECEHa IITKaIa
JUTSI YCTAHOBKH TPUJIAAY IO MIUPOTi. JIJIs bOTO OMyCKaroTh TBUHT 5 1, oO0epTaroun
Mpwiaj HaBKOJIO TOPHU30HTAIBHOI OCi, BCTAHOBIIOIOTh TOJMIIKY Ha IIKadl Y
BIJITIOBIZTHOCTI JIO IMPOTH MICIIS CTIOCTEPEIKEHb MPOTH iHACKCY 6.

lap pa3om i3 ekpaHOM BCTaHOBIIOIOTH B OJHE i3 YOTHPHOX IOJOXKEHb, SKi
¢ikcytots mitepamu A, b, B, I' i 3akpimtorors mtudrom 2. IIpn mpomy oxna i3
Jitep aucky 3 Oyne po3TamoBaHa IPOTH MOKaXYUKa 4.

Ceniorpady BCTAHOBIIOKTh Yy COHAYHHIA [eHb. MOr0 BCTAHOBIIOIOTE Ha TOMY
MicIli METEOpPOJIOTIYHOT TUIOMIAIKH, SIKE MPOTATOM yChOTO JIHS 1 B yCi MICSIl POKY
ocBiTmoeTses Conmem. MOro BCTAHOBIIOIOTH YiTKO TOPU30HTAILHO Ha CTOBIII
BHCOTOK HE MeHIme, HDK 2 M. SIKIIO Take MICIE BIACYTHE, TO MPHJIaI
BCTAHOBJIOIOTh ~ Ha CremianbHi Bumii abo Ha maxy OymuHky. Ha croBmi
3aKPITUTIOIOTH JIOIIKY B TOPU30HTAILHOMY TOJIOKEHHI, SKE MEePEBIPSIIOTH 32 PIBHEM.

B ictuaHHMI osryeHs renmiorpad 3aKpiluTioTh Ha JOMII 1 BCTAHOBIIOIOTH HOTO
[0 MEPHUJIiaHy BiJIKPUTOIO CTOPOHOIO Kyii Ha miBaeHb ( B mosoxenni b). Hamami
NpHJIaJl MOBEPTAIOTh TaK, 1100 B iCTHHHUIN moyneHs (zomarok 1) dokyc OyB mpoTu
MONyACHHOI MOJIUIKKM Ha cTpivli. B mpoMy monoxeHHI remiorpad 3akpiliIoroTh
rBuHTaMu. Ilicast 1bOro BCTAHOBNIIOIOTH NMpWIIAA MO HIMPOTI Micus. st 1poro
0CJIa0JIIOIOTh TBUHT 5 1 MOBEPTAIOTh BEPXHIO YaCTHUHY MPWIAAY A0 CITiBIAJiHHS
JTAaHOT IUPOTH 3 IHACKCOM 6.

s crioctepeskeHHs 3a TeniorpadoM B Masw CHEpUIHOTO €KpaHy BKIANAIOTh
CTPIUKH y BiAMOBIAHOCTI 0 MOPH POKY. Y BEpXHiii ma3 — 3uMor0 (3 16 KOBTHS 110
KiHI[s JTF0TOr0). Y cepeHiii a3 — BecHoro i Bocenu (3 1 Oepesust mo 15 kBiTHs 13 1
BepecHs Mo 15 xoBTHs). Y HmKHIN ma3 — jitoM (3 16 kBitas mo 31 cepmus). YV
BEPXHIH 1 HUKHIN MMa3y 3aKIa1al0Th JyTOMOAiOHI CTPIUKH, B CEPEIHIN — MPsMI.

Crpiuky 3aKkiagaloTh Tak, MO0 il cepemHs MONITKa TOYHO CITiBIIajgama 3
PHCKOI0, HAHECEHOI0 Ha ekpaHi mpwiany. CreniaabHOI TOJKOK (IKCYIOTh
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TOJIOKCHHSI  CTPIYKM Ha ekpaHi. IIpyM mpaBWIbHIA YCTaHOBII NPOKOJ TOJKH
MIPUITAJIAE HA OPYTY 9aCOBY MOMIINIKY BiJl CEpEIUHM CTPIUKH.

VY xopotki aHi, Koau COHIE 3HAXOIUTHCS Hal TOPU30HTOM He Oinbmie 9 rox.,
CTPiUKy MIHAIOTh OJIWH pa3 Ha noby — micist 3axoxy Conms. Kyns mpu mpomy
MOBEPHYTA Ha IiBAeHb (B mojoxeHHi b).

Ilpu tpuBanocti aus Bix 9 mo 18 roa. CTpiuKy MIHSIOTH IBa pasd Ha J00Y:
nepimid pa3 — micis 3axony Conust; apyruii — B 12 rogusi. [Ipu bOMy 3MiHIOIOTH
TOJIOXKEHHS KyJNi: MPU BEYipHIA 3MiHI CTPIYKH KyNsl MOBepTaeThes Ha cxin (y
TOJIOXKEHHI A); TP 3MiHi B MOJyICHb — Ha 3aXif (y monoxeHHi B).

[Ipu TpuBanocTi xHs moHa 18 rox. 3MiHy CTPIYOK i MOBOPOT KyJIi MPOBOANUTHCS
Tpu pasu 3a 100y, B 4, 12 1 20 roxun. IIpu 3MiHi 0 4 roauHiI KyJIs IOBEpHYTa Ha
cxin (y momoxeHnHi A), B 12 ronun — Ha 3axia (y monoxkerHi B) i B 20 rogun — Ha
miBHiY (y nonoxensi I').

Ctpiuku 3MiHIOIOTH B YCiX BHIMaJKaX, HaBiTh KOJM Ha Hii BiICYTHS JiHisA
npomnany ( B xMapHi a#i). Ha 3B0poTi CTpiuky MPOCTHM OJIIBIEM 3aIIUCYIOTh HA3BY
CTaHIIi1, piK, MiCSIlb, YUCIIO, TOAMHHU 1 XBIJIMHU 3aKJIaJaHHs CTPIUKH B TMa3, a MiCIIs
3HATTS — YUCIIO, TOJVHY i XBUJIMHH 3HATTS.

Ilix gac croctepekeHs 3a remiorpagoM KOHTPOIIOIOTH HOTO TOPU3OHTAIBHICTD.
[Ipu mpaBuIIBHINM YCTAHOBII JIiHISI IPOTIANTy HA CTPIYLI MapaJiesibHa 3pi3aM CTPIuKH
i oOuzBa KiHIM JIiHIT B JEHB 13 ICHUM cX0/0M 1 3axosoM CoHIS TOBUHHI OyTH Ha
OJTHAKOBIH BiICTaHi B CEpeJUHU JiHIi.

Heo0xinHO mepeBipsATH NpaBHIbHICTh YCTAHOBKH NPHIIaLy 1O HMONYICHHIN JiHii
1 IMPOTI MiCIs, a TakoXX YTpUMyBatu Kymro B uucroti. [Ipm nHeoOXimHocTi ii
NPOTUPAIOTh M'SIKOI0 TaHUIpKOro. SIKIIO Kyis HMOKpHTa iHeeM abo Mamopossio,
TaHYipKY 3MOYYIOTh CITUPTOM a00 aBiaiitHUM OCH3WHOM.

TpuBadicTh COHSYHOTO CsAHBa BWU3HAYAIOTH IO JOBXKHHI JIiHII mpomamy 3a
KOXKHHH 4acOBHH MPOMDKOK dacy 3 TounicTio 10 0,1 rox. Hamami migpaxoByroTh
CYMH TPHUBAJIOCTI CsIiBa 3a JI€Hb, MICSIb, PiK.

Henonik remorpada monsrae B ToMy, 10 MPOMaIA Ha CTPIYIl 3'SBISAIOTHCS TIPH
inrencuBrocti pagiamii 150 — 250 Br/m?. IIpomaiy MOYMHAIOTHCS Ti3HIIIE CXOLy
CoHId 1 3aKiHUYIOThCS paHinre, koau CoHIe e HaJl TOpu30HTOM. ToMy BUMIpsSHY
TPUBAJIICTH COHSIYHOTO CsifiBa MOKe OyTH MeHIIOIO 3a (akTuyHy. B skapki i siTHi
JIHI 3 MIHJIMBOIO KyIT4acTOI0 XMapHICTIO JiaMeTp OKPEeMHUX MHUTTEBHX HporapiB Ha
CTpIULl CKJIaJae nepediIbIIeHy KapTHHY TPUBAJIOCTI CsiiBa.

3aBnanus 1. BumiproBanHs npsiMoi cOHsIYHOT pagiamii
TepMOeJIEKTPUYHUM aKTHHOMETPOM

na euxkoHaHHA 3a60aHHA HeOOXIOHO Mam. AKMUHOMEmp, 2alb8AHOMemp, No-
8ipouHi cgidoymea axmuHomempa I 2aib8AHOMempa, mabauyi cepeoHbo2o
COMAYHO20 HacCy 6 icmuHHUll nonyoens. HeobXiono 3namu uac cnocmepediceHs i
WUPOMY MICYA.
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1. Bu3HAaYMTH BHCOTY COHLS Ha Yac CIOCTEPSKECHb AJS 3aJaHOi IIHPOTH
MiCIIsl, BAKOPHCTOBYIOUH TIPHKIIA].

I p vk na gl BusHaunT [UIs MyHKTY criocTepexerp Ha mmpoti 50°00 mH. .

Bucoty CoHus ( h®) Ha 15 roz. 30 xB., Ha 05 motoro [2].

Busnauarots yacoBuii KyT (). Bid BifmoBigae icTHHHOMY COHSYHOMY Yacy,
BilpaxoBaHOMY BiJ MONyAHsA. 3a momatkoM 1 cepenmHiii COHSYHUH Yac B
ictruaHuil monynenp Ha 05 mororo ckiamae 12 rox. 14 xB. PisHums Mik
KOHKPETHHM MOMEHTOM 4Yacy 1 COHSYHHM YacOM B ICTHHHHMU IONYACHb IA€
BeinuuHy T, T00TO 15 rox. 30 xB. — 12 roa. 14 xB. = 3rox. 16 xB.

Busnauarots cxunennst Conus (6) 3a mogarkom 6. Ha 05 nmrotoro Benuunta
CXMJICHHS CKJIAJa€. G = - 16°.

BukopucroByroun ¢popmyiny (3.5) BuzHauaots Bucoty COHIIS:

sin h® =sin (50) sin (-16) + cos (50) cos (-16) cos (3,16) =
=0,766 (-0,2756) + 0,643 0,961 0,998 = (-0,2111) + 0,6173 = 0,4059.
Takum ynHOM, Bucota COHIIS CKIIAIaE! h® = 239rpanyca.

2. BumipsATy IiHTEHCHBHICTH NPsAMOi COHSYHOI pajiamii y BCTaHOBICHOMY
BHIIE TIOPAAKY, TO6TO BCTaHOBUTH: N 1% Ny, Ny Ng; N5 t.

3. TIlIpoBectu 00poOKY cHIOCTEpEKEHB, TOOTO BU3HAYUTH: N 0; n; n; N; Sm; g,

4. Pe3ynbTaTH BUMipIOBaHb i 00p0OKH 3amucaTy 3a (HOpMOIO:

AKTHHOMETD Micrie HyJs TaJbBaHOMETpA!
lamsBanOMETp JI0 CTIOCTepeskeHb, N 1° =
Micrie criocTepexeHb ICIIs CIOCTEPEkEHB, N 20 =
Jlata cepenHe, N 0=
[TepeBinHui MHOKHHK aKTHHOMETpa a =
Yac Bucora | Bimiik 3a
cnoctepeskedb | CoHIl, | raibBaHO-
h@ , METPOM n n N Sm , g ,
» | Br/m?
sin h@ Bt/m
ni=
N, =
N3 =

36im npo BUKOHAHHA 3A80AHHA NOBUHEH CKAAOAMUCA 3i cXeMu aKkmuHomempd,
Ppe3yabmamis UMIpIo8ans i ix 06pooKu,; KOPOMKO20 ONUCY NYHKMIE 3A60AHHS.

3aBnanHs 2. BumiproBaHHsi cymMapHoOi i po3cistHoi paxiamii
TepMoeJeKTPUYHUM MipaHOMeTpoM
Jlna euxkoHauHa 3a80anHA HeOOXIOHO Mamu. NIPAHOMemp; 2alb8aHOMemp; No-
8IPOYHI c8I0OYMBA NIpaHomempa I 2alb8AHOMemMpd; Mabauyi cepeoHbO20
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COHAYHORO Hacy 6 icmuHHull nonyoens. Heobxiono 3namu uac cnocmepedicens i
WUpomy Micys.
BusHaunTH BUCOTY COHIS HA Yac CHOCTEPEKEHB IS 3a4aHOI MIUPOTH MICIH,

1

BUKOPHUCTOBYIOUH MPUKJIAI, HAaBESACHUH y 3aBaaHHi 1.

. 0. . .. .
Bumipatu Ny i poscisny coHsuHy pafianiio, To0To Bu3Hauuty: Ny, N,,Ng, N, .

Bumipsitn cymapHy CcOHSYHY pajianito, To0TO 3adikcyBaTH:

0
Busnauntu N, .

ng,N,,N;.

IIpoBecTn 06poOKyY ciOCTEPEIKEHD, TOOTO OOUHCITUTH: n°, Ny, nQ , Nb

ng, Ny . Ng, D, Q (3 ypaxysanusm suauenns hg).

PesynbTaT BUMiproBaHb 1 00pOOKH 3amucaTh B TAOIUITIO 32 (YOPMOIO:

[Tipanometp Micrie HyJs TaJJbBaHOMETpa
lanmsBanOMeETp hi(o) TTiCITSt cepelHe
i 0 0
Micue CIIOCTEpEKEHb ng= n®=
CIIOCTEPEIKECHB nl=
Jara L
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36im npo uUKOHAHHA 3A60AHHA NOBUHEH CKIAOAMUCA i3 cXemu Rnipanomempd,
Ppe3yabmamis UMIpIo8ans i ix 06podKU, KOPOMKO20 ONUCY NYHKMIG 3a60AHHSL.

3aBnanns 3. BumiproBaHHsi pagianiiitHoro 6ajancy 3eMHOI MOBepPXHi
TepMOeJIEeKTPUYHUM OajlaHCOMipoM
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s euxonanms 3a60anHs HeoOXiOHO Mamu. 6AIAHCOMID; 2aTbBAHOMEMP; NOGi-




POuHI ceidoymea banancomipa i 2anb8aHOMempad; 3A0aHi CepeOHi WEUOKOCHI

8impy.
. 0 .
1. Busmaumtu wMicue Hyns raneeaHomerpa (N;). IIposectn cepito
BHMIpIOBaHb 10 ramsBaHomeTpy (Mg, N Ng). BusHauntu micue nHyss
0
ransBaHomerpa (N, ).
2. Tlo 3amamiit cepemmiii mBuakocti Birpy (V) BH3HAUUTH MOMPaBOYHMI
MHOXHUK (KY).
0o .
3. TlpoBectu 00poOKy croCTepexeHb, TOOTO BU3HauuTH: N, N 7, N,
4. Pe3ynbTaTv BUMipIOBaHb 1 00pOOKH 3amucaTu 3a HOpPMOIO:
bamancomip Micnie HyJs TaJbBaHOMETpA
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36im npo 3a60anHs noguHeHn ckaadamucs i3 cxemu OAIAHCOMIPA, pe3yTbmamia
BUMIPIOBAHD T IX 0OPOOKU, KOPOMKO20 ONUCY NYHKMIG 3A60AHHS.

3aBnanns 4. O3HaiiomiieHHsI 3 0y10BOI0 rejiorpaga

s euxonanms 3a80anHs HEOOXIOHO Mamu. eeniocpagh,eKCHOHOBAMI CMPIUKU

eeniocpaga.

1. Osnaitomutucs 3 OynoBoto remiorpada i 3 OCHOBHHMH TpaBHUIAMH
YCTaHOBKH ITPUIIAAY T10 MIMPOTI 1 110 MONyACHHIN JIiHIi.

2. HaBuuTHCcs 3aKpiIUIIOBaTH CTpiYKH rejiorpada y BiOIIOBIIHOCTI 0 HOpH
POKYy.

3. OOpobutH excroHOBaHI CTpiukum remiorpada, TOOTO BH3HAYNTH
TPHUBAJICTh COHSAYHOTO CsiiBa 3a KOXKHY roauHy (3 Tounictio 1o 0,1 rox.) i
TMiApaxyBaTH TPUBATICTh COHSYHOTO CAHBA 32 JICHb.

4. PesynbTaTél 00pOOKH 3amMcaTH B TAOJIHUITIO 32 (HOPMOIO:
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Hata I"oguan TpuBamicth
3-4,4-5,5-6,6-7,7-8, ....,19-20,20-21,21-22 COHSIYHOTO
csTiiBa 3a
JICHb, TOJI.

36im npo eukonanHs 3a60AHHSA NOBUHEH CKAAOAMUCA i3 cXemu barancomipa,
Ppe3yabmamis UMIpIo8ans i ix 06poOKU, KOPOMKO20 ONUCY NYHKMIG 3A60AHHSL.
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4. TEMIIEPATYPA TPYHTY I HIOBITPS TA METO/IM iX
BU3HAYEHHSA

[NormuHyTa COHsYHA pajialis MEPEeTBOPIOETHCS B TeII0o. BOHA YacTKOBO
BHTPAYAETHCS HA HATPiBaHHS MPU3EMHOTO IIApy TOBITPS 1 HA BUIIAPOBYBAHHS, a
YaCTKOBO MEPENAETHCS B MIAPH IPYHTY, IO JIEXKATh HUKYE.

ATMocdepa BIiTHOCHO claOKO TOTIMHAE COHAYHY paniamifo. ATMocdepHe
MOBITPS Ty’Ke CIIAKOO HArpiBaeThCS COHSYHUMH IpoMeHsMH. OCHOBHE JDKEpelo
HarpiBaHHs HIKHIX IIapiB aTMocdepy — Iie TEIUIO Bl 3¢MHOT TOBEPXHI.

Y Meteopororii MepeBakHO 3aCTOCOBYIOTH JJIsl BHMIPIOBAHHS TEMIIEPATypH
wkany Lenscis (°C) i wkany ®apenreiita (°F). Ha mkani Henbeis (MikHapogHa
IKajxa) TOYKa TaHeHHs Jboay mo3nauena 0°C, a touka kuminus Boau 100°C.
IIpomixkkr Mixk HuMH posaiteHi Ha 100 gactun. Ha mkami ®apenreiita Touka
TaHCHHS JIboAy mo3HaueHa 32°F, a Touka kuminas Bomu 212°F. TIpoMikOK Mix
ToukamMu posaiieno Ha 180 wactmH. Y OLIBHIOCTI KpaiH 3acTOCOBYIOTH KAy
Ienscis. s mepeBeneHHs 3HAYeHb TeMIlEpaTypd Ha OAHIM IMKam B iHITY
BUKOPHUCTOBYIOTh CITIBBiTHOIIICHHS

°F=9/5(°C+32) i °C=5/9(°F-32) (41) (42

VY tpomnocdepi, B IJIOMy, TeMIepaTypa MOBITPsL 3 BUCOTOO 3HIDKYEThCS. [HOMI
cmocTepiraetbest (B AesAKuX Imapax armocdepu) iHBepcisi — 30UIbLICHHS
TEeMIIepaTypyu 3 BHCOTOIO. [30TepMis — Ie KOJM TemIlepaTypa 3 BHCOTOIO HeE
3MIHIOEThCSI. BepTUKaNbHUI TPATi€eHT TeMIepaTypu — i€ 3MiHA TEeMIepaTypu Ha
kokai 100 M Bucotu. B cepemupoMy i Tpomocdepu i B cepemHbOMY 32
6araropiunmii mepiox Bin ckiamae 0,65°C ma 100 M. Bin mocTiiiHO 3MIHIOETBCS B
gaci i 3MIHIOETHCS TS PI3HUX IIapiB MOBITPs. BepTUKaNbHMIA TPAiEHT € JOJaTHIM,
SKIIO TeMIlepaTypa TOBITPS 3 BHCOTOIO 3MEHIIYETHCS 1 BiH € Bi'€MHHM , SKIIO
TeMIIEpaTypa MOBITPst 3 BUCOTOIO 3pocTae. [pu i3otepmii Bin gopisuioe 0°C/100 m.

Temneparypy OyIb-SKOTO CEpeIOBHINA BHMIPIOIOTH TEPMOMETPaMH. ICHYIOTh
pinunHI, nedopmaniiiHi Ta eIEKTPUYHI TEPMOMETPH.

4.1. BAMIPIOBAHHS TEMIIEPATYPHU

Ha MeTeoposyoriyHMX CTaHINSX TEMIEpPaTypy BH3HAYAKOTH 3a JIOTIOMOTOIO
PIIMHHMX TepMOMeTpiB, a ii 3MiHy B 4Yaci (QikcyroTh aedopmariiHuMu
TEPMOMETPAMH.

TlpuHnun nii piAMHHAMX TEPMOMETPIB 3aCHOBAHWW Ha BJIACTHBOCTI DPiIWHU
3MIiHIOBaTH CBili 00'eM B 3aJ€KHOCTI Bil 3MIiHHM TeMmIiepaTypu. B piaumHHUX
TepMOMETpaxX BHUKOPUCTOBYIOTH PTYTh ab0 CHHUPT, piamie — Toiayond. PryTHi
TEPMOMETPH OUITBII YYTIHBI, aje PTyTh 3amep3ae mpu Temmeparypi -38,9°C.
Cnupt 3amep3ae npu temreparypi -117,3°C, a touka kuminas cnupry +78,5°C
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(pryti +356,9°C). ToMy misi BUMIpIOBaHHS BHCOKHX TEMIIEPATyp 3aCTOCOBYIOThH
PTYTHI TEPMOMETPH, a TSI BAMIPIOBAaHHS HU3BKHUX — CITUPTOBI.

PTyTHI TepMOMETPH MAIOTh JI€sKi repeBard: 1) pryTh 3 ii MoBEpXHi B Kamiispi
Maiike HE BHUMAPOBYETHCS; 2) PTYTh HE 3MOUYy€e CKia. Bce me m03Bojste OinbIn
TOYHO BU3HAYHUTHU TEMIIEPATYPY.

Pryrauii pigunauii Tepmomerp (puc.4.l) cKiIamaeTbes 3 TaKMX OCHOBHHX
YaCTHH. CKITHUM pe3epByap MWIIHAPHYHOI ab0 KyremomiOHoi Gopmu 6; cCkisHA
TpyOKa-Kamiusip 5, ska mpumasHa 10 pe3epByapy, a MPOTWICKHHHA KiHENb SKOT
3amasHui; mKajga 2 3 MOJOYHO-OUIOTO CKIIa, SKYy BCTAHOBIIOIOTH 33 KAIiJsp;
CKJIsSIHA 3axHcHa 000JI0HKa 4; CKIIsHE Ciio 3 aist 3aKpiIuieHHs IIKanu; mpoOka 1
JUTS yTPUMAaHHS BEPXHBOTO KiHIIS IIKAJIH.

VY mnokasu TEepMOMETpPIiB BBOJSTH IOMPABKH, SKi MPUBEACHI B TOBIPOYHOMY
CBIJIONITBI TEPMOMeETpA.

Bimtik mo ycix piguHHHX TepMOMeETpax MpoBoAsThCs 3 TounicTio 0,1°C.

IIpn BUKOpPUCTaHHI PIAMHHUX TEPMOMETPIB HEOOXITHO MOTPUMYBATHCS TAKHX
MpaBHII.

1. TIlim 9ac 3HATTA MOKa3iB TEPMOMETpPa MPABHILHO OIIHIOBATH IOJOKEHHS
PiBHS CTOBIYMKA DPIIMHWA B KamIApi BiJHOCHO mIKaimu. B Tepmomerpax
HATIOBHCHUX PTYTTIO, MEHICK ONYKJIHH, TOMY BiJUTIK BHUKOHYETHCS 3a
piBHEM JOTHMYHOI 10 MeHicka. B TepMomeTpax, HalOBHEHHX CIIUPTOM,
MEHICK yBITHYTHH, TOMY BUITIK BHKOHYIOTH 3a pIBHEM IOTHYHOI [0
YBICHYTOT YaCTUHH MEHICKa.

2. Ilpm 3HATTI BiAIIKy TOYKa 30py cIlOCTepiraua NMOBMHHA OyTH Ha piBHI
PLAYMHY B KaIiJISPI.

Ilina TOMITKM IIKAIM B TICUXPOMETPHUYHUX 1 BHTSHKHUX TEPMOMETpax

Bignosigae 0,2°C, B MaKCHMaIIbHUX, MiHIMAJIbHHUX, KOJIHYATHX 1 TEPMOMETPI-IITYITi
Bignosinae 0,5°C.

4.2. BUMIPIOBAHHS TEMIIEPATYPH INOBITPSI PIIMHHUMU
TEPMOMETPAMM

Jlyist BUMIpIOBaHb BUKOPUCTOBYIOTH CTPOKOBI (MICHXPOMETPUUHI), MAaKCUMAITbHi
i MiHIMaITBHI TepMoMeTpu. Crioctepexenns nposoasats B 0, 3, 6, 9, 12, 15, 181 21
TOJIHY 32 TPIHBIYCHKUM MOSICHUM YacOM.

Hcuxpomerprunnii _tepmomerp TM-4 — pryTHHEl 3 OWIIHAPHYHMM abo
Kynenomionum pesepyapom. ILlima mominku 0,2°C, Toumicts Bimmiky 0,1°C.
TepMoMeTp BCTAHOBIIOIOTH BEPTHKAIBbHO. JIJS IbOTO Yy BEpXHIH YacTHHI €
MeTaleBuii KoBrnauok (puc.4.4).

MakcumansHuit TepmMoMeTp TM-1 3acTOCOBYIOTH JIJISi BUMipIOBaHHSIHAWBUIIOT
TEMIIepaTypu MDK CTPOKaMH CIOCTepekeHb. lle — pryTHU TepMomeTp 3

rHagpuaHEM (ab0 KyJrenomiOHuM) pesepByapoM. Mexi MIKaaun MOKYTh OyTH Bij
+51 (+71°C) 1o -36 (-21°C).




[Ipu BUTOTOBIICHHI TEPMOMETpA B JTHO pe3epByapa 1 BIAIOKOTh CKISHUNA IITAPT
2, BepXHiit KiHENb SKOro BXoauTh B Kamiasap 3 (puc.4.2). ToMmy BHXiZ 3 pe3epByapy
nyxxe 3ByxeHud. [Ipwm TigBWINEHHI TemrepaTypd pTyTh B pe3epByapi
PO3IMIMPIOETRCS 1 MITIAMAETBCS TI0 KAMMUJIAPY TOMY, IO OijIbIlIe CHUJI TEPTSA B MicIi
3ByKeHHs. [Ipn 3HIKEHHI TeMmepaTypu pTYTh ITOYMHAE 3MEHIITYBAaTHUCSA B 00'eMi.
Anle pTYTh B Kamiisipi HE MOXKE TMOBEPHYTHCS B pe3epByap TOMY, IO B Mici
3BY)KEHHSI CHJIM TEPTs TEPEBUINYIOTh CHIIM 34eruieHHs pTyTi. ToMy y By3bKiii

!

-2
|

Puc. 4.1. Tepmomerp Puc. 4.2. Tepmomerp Puc. 4.3 Tepmomerp
pinuHHEMIA[ 2] MakCUMaJbHU# [2] MiHiManbHuH [2]
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JaCTHHI KaTliIApy MPOXOMUTH PO3PHUB PTYTi. Ii CTOBIMUMK, KM OyB y Kamispi 1o
MOYaTKy 3HIKCHHSA TeMIepaTypH, 3aIHIIAE€TBCI B HBOMY, MOKa3yIOUH
MaKCUMaJIbHE 3HAUCHHS TEMIICPaTypH.

Ilicnst  Bimmiky TepMOMETp CTpPYIIYVIOTh JeKinbka pasiB. Ilpm 1mpoMy
Ha/UJTAIITKOBA YaCTHHA PTYTi CKHIAETHCS B pe3epByap.

MakcuManbHUN TEPMOMETP BCTaHOBIIOIOTh TOPH3OHTaNbHO. IIpm Bimmmiky
PEKOMEHAYEThCS 3JIETKa MIAHATH KiHEIb TEPMOMETpa, SKHH € HMPOTHIC)KHHM J0
pe3epByapy, TOMY IO PTYTh B KamiJIsgpi MOXKe JIETKO BIIXOIUTH BiJ pe3epByapy.

MiniMansHUA TepMomerp TM-2 3aCTOCOBYIOTH NTPH BUMIPIOBaHHSIX HAHHMKYOT
TEeMITepaTypy MiX CTPOKaMH crocTepexeHb. lle — cnmproBuii TepMoOMeTp, Mexki
mkan MoxyTb Oytu Big +21(+30°C) mo -41(-75°C). PesepByap TepmomeTpa
wwrisgpuunnii (puc.4.3). Kaminsap Ha KiHI, TPOTHIEKHOMY pe3epByapy, Mae
pO3IMHpPEHHS, B SKOMY 30MpPa€ThCA CIHUPT TPH MiABUINCHHI TeMIIepaTypu 3a
OCTaHHIO MTOIUIKY IIIKAJIH.

MiHiManbHI TOKa3d 3a TEPMOMETPOM BHM3HAYAIOTH 3a JICTKAM MTH(GTOM 2
(puc.4.3), sKuii BUTOTOBJICHO 3 TEMHOTO CKJIa 3 MOTOBINCHHSIMH Ha KiHIpix. [Ipu
BEPTHKAJIBHOMY IIOJIOKEHHI TepMoMeTpa (pesepByap yropy) MTHQT BiIBHO
MEepEMIIIAETECS. B CIIUPTI, ajle HE BUXOJHWTH 3 HHOTO TOMY, IO 3aBASKH CBOIH
JIETKOCTI HE MOYKE IPOPBATH ITOBEPXHEBY ILTIBKY 1, sika 00MEXy€e MEHICK CIIHPTY.

tudTt migidpaHo Tak, IO CHIIK HWOTO TEPTS MO CTIHKAaX Kamiispa OuIbImi, Hik
CHJIM PO3IIMPEHHS CIHPTY 1 MEHII, HIXX CHJIM IOBEPXHEBOT'O HATATY IUTIBKU. ToMy
NpY MABUIIEHHI TEMIIEPaTypH, CIIUPT PO3LIMPIOETHCS 1 BUIBHO OOTIKAae IITHQT.
[Ipy nmOHMXEHHI TeMIlepaTypH, sIK TUIBKH IOBEpXHEBa IUIIBKa Jiiiie 1o mTudra,
OCTaHHIH TIEPEMIIIYEThCS Pa3oM i3 CIOUPTOM B CTOpPOHY pesepByapy. Lltudr
pyXaeTbCsl O MOMEHTY, IIOKH TeMIlepaTrypa 3HIKyeTbesa. [lpn migBumeHHi
TeMIepaTypu pyx ImMTUPTa TOpunuHAEThCS. llomoxeHHS mTH(TA TOKa3ye
MiHIMaJbHy TEMIIEPaTypy MDK CTPOKaMH CIIOCTepEXeHb. Bimmk OepyTh IO
TTOJIO’KEHHIO KiHIIS MTU(TA, MPOTHIICKHOTO pe3epByapy.

ITicns BimTiKy TEpMOMETpP IMOBEPTAIOTH PE3EPBYAPOM YTOPY i OUIKYIOTH 0 THX
mip, moku WTHQT Ailiae K0 MeHicka cnupTy. Hanami TepMoMeTp BCTaHOBIIOIOTH B
TOPHU30HTAILHOMY MOJIOKEHHI; ITICJIS I[LOTO BiH MiATOTOBJICHHH 10 HACTYITHOTO
CIIOCTEPE)KEHHSI.

Bci TepMoMeTpH po3MililytoTh B ICUXpOMeTpUuHiH Oy (puc.4.5 i 4.6). Bona
3aXMIIAE TEPMOMETPH BiJl COHSYHOI pajiamii, TEMIOBOTO BUITPOMIHIOBAHHS 3eMJIi,
aTMoc(epHUX OmaiB i BITpy. Byaka BCTaHOBIIOETHCS Ha JepeB'siHy abo MeTajeBy
migctaBky 2 BHCOTOK 175 CM, IO J03BOJISIE PO3MIIIYBATH pE3EpPByapH
MICUXPOMETPHYHOIO TEPMOMETpPa Ha BHUCOTI 2 M. Byaka Mae CTIHKM 3 MMOABIHHHX
JKalio31, IUTAHKM SIKMX po3TamoBaHi mig kyrom 45° mo ropusonty. bymka
OPIEHTYETHCS ABEPIATAMH Ha TIiBHIY, IO JO3BOJISIE BOCPETTH TEPMOMETPH BiJ
MaiHHS COHSATHUX TPOMEHIB i Yac BiUTIKy TEMIIEpaTypH.

TepMoMeTpH BCTAaHOBIIOWOTH B Oyl Ha MeTaneBoMy wratuBi 2 (puc.4.4).
[cuxpoMeTpryHi TEPMOMETPH 3aKPIILTIOIOTh BEPTHKAIBHO. TeMneparypy moBiTps
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Puc. 4.5. TlcuxpomerpuyHa Oynka [2]

BU3HAYAIOTh 34 TaK 3BAHUM «CYXHUM>» TCPMOMCTPOM 1, SIKAA BCTAHOBIIIOIOTH 3JIiBa.
MaxkcumanbHuit TCPMOMETP BCTAHOBJIFOIOTH Maiixe TOPU30OHTAJIbHO 3 HECBCJIMKUM
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HaxwioM B Oik pe3epByapa. MiHIMaJdbHUII TepMoOMeTp 6 YKIIaJalOTh CTPOTO
ropuzoHTanbHO.  OOWIABA  TEPMOMETPU  3aKpIILIIOIOTh  HA  CHEMialbHUX
MepeKIafuHax BHU3Y MITATHBA 1 PO3MIIIYIOTh pe3epByapaMu Ha CXifl.

Jlnist BUMIpIOBaHHS TEMIIEPATypH MOBITPS B MOJHOBUX YMOBaX BUKOPHUCTOBYIOTh
CYXHi TEpMOMETp aCHipanifHOro MCUXPOMETpa Ta TEPMOMETP-TIpAIL.

TepMoMeTp acmipallifHOro MCUXPOMETPa BiIPI3HAETHCS MEHIIUMH PO3MipaMH i
(hopmoro pesepByapa. Bin — pryTHuii 3 miHoto moaiiku mkamu 0,2°C. SBiste coboro
YacTHHY acHipamifHOrO IICUXpOMETpa, SKHH 3aCTOCOBYIOTH NpPU BH3HAYEHHI
XapaKTePUCTUK BOJIOTOCTI MOBITps (omuc npuiany Oyae HABEACHO HIKYE).

Tepmomerp-npan; TM-8 3acTocoByrOTH y TOJIBOBHX YMOBaX, KOJHM BHCOKa
TOYHICTh MOKA3iB € He 000B'A3K0BOI0. BiH ckianaetses (puc.4.7) 3 Tepmometpa 1 i
¢ytspa 2. Jlo TepMoMeTpa MpUB'SI3yI0Th MIHYP 3.

TepmoMeTp sBIsiE COOOI0 TOBCTOCTIHHY TPYOKY 3 BY3BKHUM KamiISIpOM i
pe3epByapoM, BHIYTHM B KiHII i€l % TpyOku. besmocepeaHbo Ha 30BHINTHIN
cTopoHi TpyOKHu HaHeceHa mmkana depes 0,5°C. IIpoTwmiekHa CTIHKa TepMOMETpPa
MMOKPHUTa MOJIOYHUM CKJIOM. Ha BepXHbOMY KiHIII TepMOMETpa € KiJIbIle, O SIKOTO
MIPUB'A3YIOTh IITHYP.

IIpu crocTepeKeHHsIX TEPMOMETp O0epTaroTh 3a IIHYP B TOPH30HTAJIbHIMN
IUIOIIMHI, HAa BHUCOTI BUTATHYTOI pykH, mpotsiroM 2-3 xB. Ilicas mporo mHyp
HaMOTYIOTh Ha BKa3iBHMH majienpb i MBHUIKO poOusiTh Bimimik. Crocrepirad mpu
I[bOMY ITIOBHHEH CTaTH CHHHOIO 10 COHIS 1 TPUMATH TEPMOMETP B TiHi.

4.3. BABHAUYEHHS TEMIIEPATYPH IOBITPS TIE®OPMAIIMHUM
TEPMOMETPOM

Ho nedopmamiiHux TepMOMETpiB HanexaTh TepMmorpabu (M-16). Bouu
BUKOPHUCTOBYIOTBCSL JUIsI O€3MEpEepBHOTO 3alMCy 3MiH TeMIepaTyp TMOBITPS.
TTpuaTn nii moOymoBaHO Ha BIACTUBOCTI TBEPAMX TiJl 3MIHIOBATH JiHIIHHI po3MipH
B 3aJI&KHOCTI Bill 3MiHH TeMrepaTypu. Bin ckmamaerbest (puc.4.8) 3 npuiloMHOI,
nepeaaBajbHOT Ta peECTPOBOT YACTHH.

[IpuitomMHa wyactMHa — 1e yBirHyTa OiMeTajneBa IUIACTHHAa 6, BUTOTOBICHA 3
METaJIiB 3 Pi3HUM TEPMiYHUM KOe(ilieHTOM po3LIHpeHHs (Miab i 3aii30 abo iHBap i
HEeMarHiTHa cranb). Hepyxomuit KiHels 0iMeTaneBoi MIACTHHHU KPIMUTHCS 10 paMu
5, mo 3HaxXOaWThCA HA 30BHIIIHINA CTIHII Kopmyca. BigbHHH KiHEIb IUIACTHHH
MOXe€ TIepeMIIIyBaTHCS.

IlepenaBambHa YacTWHA — 1€ CHCTEMa BaXKENiB, IO 3'€HAHI 3 KOJIIHYATUM
BajioM. /[0 BUTBHOTO KiHII OiMeTaneBoi IIIACTHHA TPUKPIIIICHUH BaXiib 7, SKHMA
s'enHaHMi  TsAroro 8 3 Baxenmem 3 KoniHuaToro Bany. Jlpyrum Baxenem
KOJIIHYATOTO BaJly € CTPLIKA 2, IKa 3aKIHIYETHCS IICPOM.

PeectpoBa wactuHa — 1e Tiepo, O6apabaH 3 mamepoBoi0 cTpiukoro. bapaban 1
00epTaeThes 3a TOMTOMOTOI0 TOAMHHUKOBOIO MexaHismy (puc. 4.9). 3a mBHIKICTIO
obepTanHst 6apabaHy BUALIAIOTH 100OBI 1 THXKHEBI TepMorpadu.
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Puc. 4.6. Ilcuxpomerpudna Oynka
(BHYTPpILIHIN BUJ i pO3TAlllyBaHHS IIPUIIALIB)
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Puc. 4.7. Tepmomerp-tipail 3 Gpyisipom [2]
Ha crpiuni HaHeceHa mIKajia TpagyciB, TOPU3OHTAIBLHI JiHII 1 IIKala dYacy,

BepTHKajibHi ayru (puc. 4.10). Ilepmi Haneceni uepes 1°C,a napyri —depes
15 xBruH Ha 1000BIH CTPIYI 1 Yepe3 2 TOAWHH Ha THXKHEBIH.
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Tepmorpad) BcTaHOBIIOIOTH B JKaito3iiiHili Oyani. BoHa po3TamoByeTscst Ha
BifCTaHi 5 - 6 M Bifl MCUXPOMETPUIHOT OYIKH.

TTepen BcTaHOBJICHHSIM TepMorpada TOAMHHUK 3aBOIATH 110 yropy. Ha 6apaban
HasTaloTh CTPIYKY, Ha 3BOPOTI SKOi 3alHUCYIOTh NATy i 4ac 3MiHU CTpiuku. Jlis
3aKpiruIeHHsT CTpiukK 10 O6apabaHa 3aCTOCOBYIOTH CIiellialbHY MpyKuHy. bapaban
HACa/DKYIOTh Ha BiCh KOpITyca i 0O HOTO MiIBOASTH CTPUIKY 3 MEpOM. Y CTAaHOBKY
mepa Ha Yac BHKOHYIOTH IMOBOPOTOM Oapab®aHa. YCTaHOBKY Ha TeMIIEpaTypy
BUKOHYIOTh 3MIHOIO MOJIOXEHHS OiMETaJIeBOi IUIACTHHH, BUKOPHUCTOBYIOUM T'BHHT
4. Tepmorpad — ue BigHocHuil npwiaxa. ITokasu Tepmorpada MOpIBHIOIOTH 3
MOKa3aMH IICHXPOMETPUYHOTO TEPMOMETPA.

O6poOka cTpiuku TepMorpada MpOBOJUTECS B TakoMy nopsiaky. Crouatky B
crieliagbHid TabaMIl 3aMiCyIOTh MOKa3K TepMorpada 3a KoxHy roauny. Hanani B
TaONHUI 3amHCYIOTh TOKAa3W 3a ICHXPOMETPHYHHM TEPMOMETPOM B CTPOKH
CIIOCTEepEekeHb. BU3HAYAIOTEH PI3HMINIO MIXK IMOKa3aMHu TEPMOMETpa i TepMorpada B
CTPOKH CITOCTEPEKEHb, SKa € TOMpaBKow B Ii cTpoku. LlmsxoM mpsiMomiHiHOT
IHTEPHOJIALii BU3HAYAIOTH BEIMYMHY MOIMPABOK HA KOXKHY TOIMHY CIIOCTEPEKECHb.
JliticHe 3HAYeHHsS TEeMIepaTypyu TOBITPS Ui KOXHOI TOJWHH 3HAXOMSTh SIK
anreOpaiuyHy cyMmy Toka3iB TepMmorpada i mompaBku. [Ipukman oOpoOKH CTpidku
TepMorpada HaBeneHo B Ta0i. 4.1.

Tabmuus 4.1
3pazok 06poOKH cTpiuku Tepmorpada [2]
Uac croctepexeHp, Tof. 09 10 11 12

[Tokasu Tepmorpada,’C 18.6 20.8 21.6 24.0
[Tokasn ncuxpomMeTpUIHOTO

tepMomerpa,’C 18.8 23.6

[TonpaBka B CTpOKH criocTepeskens,’C +0.2 -0.4
[TonpaBka B KOKHY TOJUHY

cnocTepekensb, °C +0.2 0.0 -0.2 -04

Bunpasineni nokasu repmorpada,’C 18.8 20.8 214 23.6

4.4. BAMIPIOBAHHSA TEMIIEPATYPU I'PYHTY PIIMHHUMH
TEPMOMETPAMHM

CrnocTepexxeHHsI 32 TEMIEpaTypol [PYHTY CKIAJaeTbCs 3 BHMIPIOBAHHS
TEMITEpPATypH MOBEPXHi IPYHTY 1 TeMIepaTypH OUTBIT MIHOOKUX HOTO IIapiB.

4.4.1. BAMIPIOBAHHS TEMIIEPATYPU TIOBEPXHI I'PYHTY

Temneparypa Ha TOBEpXHI IPYHTY BHMIPIOETBCS TPhOMa TEPMOMETPAMHU:
CTPOKOBHM; MiHIMalbHUM; MakcuManbHuM. CTpokoBuii Tepmomerp (puc.4.1)
3aCTOCOBYIOTh [UISl BHMIDIOBaHHA TEMIIEPAaTYpH IIOBEpXHI IPYHTY Yy CTPOKH
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CIIOCTEPEKEHb, & MAKCUMAIBHUHN 1 MIHIMATbHUNA TEPMOMETPU — JUIS BH3HAYCHHS
HAWOUTBIT  BHCOKOI Ta HAWOUTBII HU3BKOI TEMIEpaTypu MiK CTPOKaMH
CIIOCTEPEXKEeHb.  bBymoBa  CTPOKOBOTO, MAaKCHMAJIBHOTO 1  MiHIMaJIbHOTO
TEPMOMETpiB, SKi 3aCTOCOBYIOTH [UIsi BHUMIPIOBaHHS TeMIepaTypH IIOBEpPXHI
IPYHTY, HaBeeHa B I1. 4.2.

Vci Tpu TepMOMETPH BCTAHOBIIOIOTH B MIBHIYHIA YaCTHUHI METEOPOJIOTIdHOT
IUTOIIaKH Ha BiAKpUTIH AinsHII posmipoMm 4%6 M (puc.4.11). Ilomepeanso 3
JUISTHKA 3HIMAIOTh POCIMHHUIN TOKPHUB 1 TPYHT CHOYINYIOTh. YCi TPH TEPMOMETPH
PO3MIIIYIOTh TOPU3OHTANFHO B CEPEIWHI IUISHKH, pe3epByapaMd Ha CXiJ, Ha
Bifgcrani 10-15 cM oWH BiJl OTHOTO B HEBEJIMKHX 3arTHOJICHHSX, SKi BIAIITOBYIOTh
JICTKAM BTUCKYBaHHSIM TEPMOMETPIB B TIPYHT. Pe3epByapu NOBUHHI IIiTBHO
CTHKATHCS 3 TPYHTOM i OyTH HAIOJIOBHHY B HBOTO 3aHypeHi. [y Toro, mod He
VIIUTGHIOBATH TPYHT OiJIsl TEPMOMETPIB, IS MIXOAy A0 HUX i 4ac BiMIKY, 3
MIBHIYHOT CTOPOHH KJIAAyTh PEHKOBHN HACTHI 3.

Bpaens, y miTHIM mepiox MiHIMaJIbHHNA TEpMOMETp 3a0UParOTh 3 [iJISHKH,
OCKIJIbKM BEpPXHS MeXKa INMKAJId B HHOTO MEHINA, HiXK MOXKe OyTH TemIeparypa
TPYHTY. 3a HasBHOCTI CHITOBOTO TOKPHBY yCi TPHU TEPMOMETPH PO3MIIIYIOTH Ha
MTOBEPXHi CHIry.

4.4.2. BAMIPIOBAHHS TEMIIEPATYPU I'PYHTY HA PI3BHUX
I''IMBUHAX

Jlyist BUMIpIOBAHHS 3aCTOCOBYIOTH TepMoMeTpu CaBiHOBA, BUTSKHI TEPMOMETPH
1 TepMOMETP-IITyII.

Tepmomerpu CasinoBa (kojiiHgarti Tepmomerpu TM-5) cimyxars s
BUMIPIOBaHHSI TeMIieparypu IpyHTy Ha rimomuax 5, 10, 15 i 20 cm. Komingari
TEPMOMETPH CKIIQIAal0Th KOMIUIEKT 13 HYOTHPbOX PTYTHHUX TEPMOMETPIB 3
I HAPUYHUMH pe3epByapamu (puc. 4.12).

Taki TepMoMeTpy BHUTHYTI mig kyrom 135° Tpoxu Bullle pe3epByapa 3 PTYTTIO
(YTBOPIOIOTBCS «KOJIIHOY»). J[OBXKMHA TEPMOMETPIB pi3HA i BiAmoBimae rimOuHi iX
yCcTaHOBKH. HIDKHS YacTWHA CKJISSHOI 3aXUCHOI OOOJIOHKH Bifl pe3epByapy Jo
MOYATKy IIKATM 3acUIlaHa MICKOM abo 30010, HaJ SKOIO po3MilleHa Bata i3
Cypry4HUMH niepeMudkamu. L{e 103BoIIsi€ BUKIIOUUTH KOHBEKI[iHI TOKHU MOBITPSI B
CKJISIHIM 00OMNOHIN, SKI MOXYTh BHHHKHYTH BHACTIJOK pI3HHII TeMIepaTypH
IPYHTY Ha pi3Hux riubunax. [llkama TepMoMeTpa BUTOTOBICHA 3 MOJIOYHOTO CKJTa i
mae noainku 0,5°C.

Tepmomerpu CaBiHOBa BCTAaHOBIIIOIOTH Ha TiH e MUIAHIN, JI€ BHMIipIOIOTH
TeMIIepaTypy TOBEPXHi IPYHTy. IX BcTaHOBMIOIOT, Ha 20 CM Ha 3axif Bin
HAAIPYHTOBUX TEPMOMETpIiB, Ha Bimctani Oinms 10 cM omuH Big OOHOrO, Ha
raubunax 5, 10, 151 20 cMm.
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Puc. 4.8. Cxema tepmorpada [2]

Puc. 4.9. bapabaH 3 roAMHHUKOBIM MEXaHi3MOM: a — 3arajbHUN BUIILIA: 1 — 3aBOHMIA
KJII04; 2 — Kopiyc OapabaHa; 3- 3a)KuBHA MPYKHHA; 6 — po3pi3: 3 — HepyxoMa LIeCTePHS;
4 —iectepHst, sika 00epTaeThCs TOANHHUKOBUM MeXaHi3MoM (TprOka); 5- 6apabaH 3
pyKUHOIO [4]

Puc. 4.10. Crpiuka Tepmorpada

VYV wanpsMmky i3 cxoay Ha 3axig ( puc. 4.11) komiHYaTi TepMOMETpH
BCTAHOBIIIOIOTh 3 TAaKUM pO3paxyHKOM, W00 iX pe3epByapu 3HAXOMWIUCS Ha
3alaHUX TIMOMHAX B FOPH30HTAIFHOMY ITOJIOKEHHI, @ BEpXHI YACTHHH OYyIH Hax
moBepxHeto TpyHTy (puc. 4.12). JInsg mpOro BHKOMYIOTh TPAHINCHKY Y BUTIISL
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tpanenii ABCD. IliBaiuna cropona AB tpanmeiiku BepTHkanbHa. Y HIH Ha

Bigmosiguii roubuni (5, 10, 15, 20 cM) poGuaTe 3ariuOjeHHs, NapaielbHi
MOBEPXHi IPYHTY.

Puc. 4.12. Tepmomerp Caginosa [2]

B 1i 3armuOneHHS BCTAHOBIIOIOTH PE3EpPBYapH TEPMOMETPIB. 11 KOHTPOIIO
YCTaHOBKH TEPMOMETPIB HEOOXIMHO MEPEBIPUTH KYT HAXWIIY INKATH TEPMOMETPa
q0 moBepxHi rpyHTy. Lleit kyT moBumheH Oytu 45°. ITicias 1pOro TpaHIIEHKY
3aCHUITAI0OTh TPAHTOM, 30epiraroud IOCTIIOBHICTh BHUTATHYTHX IUTacTiB. Jlist
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OinpIIOl  CTIMKOCTI, BUCTYNAalO4y YacTUHY TEPMOMETpPIB  3aKpiIUTIOIOTh
NIEpEB'THUMH pPOTATKAMH.

CrioctepexeHHs 3a TepMoMeTpamMu CaBiHOBa BHUKOHYIOTh TUIBKH B TETLIHI
Iepion POKy. IX BCTAHOBIIOIOTH BECHOIO i NMPHOHMpPAIOTH BOCEHH, TOMY IO B
MPOMEP3JIOMY TPYHTI TEPMOMETPH JIETKO JIaMaloThCs. BITK 3a TepMOMETpaMu
BUKOHYIOTh TIOCJIIIOBHO, IOYMHAIOYH 3 TEPMOMETPA, BCTAHOBIICHOTO Ha TIIUOMHI
S5cm.

BursokHi tepmomerpu (rnubunHi TepMoMerpu TM-10) BHKOPUCTOBYIOTH IS
BH3HAUCHHS TEMIlepaTypu IpyHTy Ha riambunax Big 0,5 mo 3,2 m. (puc. 4.13). Lle —
PTYTHI TEPMOMETpH 31 BCTAaBJICHOIO IIKanor0 1 noainkoio 0,2°C 3 mmimiHApHIHAM
abo mapomoniOHMM pe3epByapoM. BumyckailoTh KoMIulekTH 3 5 abo 8
TepMOMETpiB. B mepmomy BHIagKy TepMOMETPH BCTAHOBIIOIOTH H rimbuHax 0,2;
0,4; 0,8; 1,6 m. B mpyromy Bumnanky — Ha raudunax 0,2; 0,4; 0,6; 0,8; 1,2; 1,6; 2,4
Ta 3.2 M.

Kosxen TepMoMeTp BCTaHOBJIECHUH Y MJIACTMACOBY OIPaBY , IKa Ma€ METAJICBUI
HAKOHEYHHUK 1 TIPOpi3b I IKamu. PesepByap TepMOMETpa OTOYCHHHA MiIHUMH
OLIypKaMH, SIKi HaJal0Th TEPMOMETPY BIACTHUBICTh MPOTIIOM [ESIKOTO dYacy
30epirati momepeaHi MOKa3W MpH TEPEeHOCi TepMOMeTpa B iHIN TeMIIEpaTypHi
yMOBH (T0OTO 36epiraTi TeMmeparypy IPyHTY, BUMIpsSHY Ha THOHMHI YCTAaHOBKH).
OmnpaBa 3 TEpMOMETPOM KpIMUTBbCS 10 JEpeB'SIHOI JKEpOMHH, SKa Mae Ha
MPOTHJIC)KHOMY KiHII KOBIAYOK 3 KiITBIICM.

IpyHTOBI BUTSDKHI TEPMOMETPH BCTAHOBIIOKOTH B 3aXHCHIN ¢0OHITOBIM TpyOLi.
Jns ycraHoBku TpyO B TIpyHTI pOONSTBH, 3a IONMOMOIOI Oypa, BEpPTHUKAIbHI
CBEPJUIOBMHH 3 AiaMeTpoM Ha 3-5 MM Ouiblie, HiK 30BHIIIHINA miameTp, i sKi
BiJIMTOBIAAfOTh TIMOWHI yCTAHOBKH. BHTSIKHI TEpMOMETPHU BCTAaHOBIIOIOTH HA
BIIKPUTOMY MICIIi 3 TPUPOIHIM MTOKPHUBOM, Ha BimcTaHi 3-4 M Bif TEPMOMETPIB
CaginoBa. TepMOMETpH pO3TAIIOBYIOTh B OOUH psix depe3 koxHi 50 cMm B
HanpsMKy 3i cxomy Ha 3axin (puc.4.13). BepxHi kiHmi TpyO IMOBMHHI BHUCTYIIATH
HaJl MOBEPXHEI0 IPYHTY Ha BHCOTY, sSIKa IEPEBHIIYE CEPEIHI0 BHCOTY CHIrOBOTO
MOKPUBY B JaHOMY TIyHKTi. [l 30epekeHHS TPUPOTHOTO TIOKPUBY Oins
TEPMOMETPIB 3 IMIBHIYHOI CTOPOHHM POOJIATH CHEiaJbHUN BIAKMIHHUN IOMICT, 3
SIKOTO BUKOHYIOTB BiJ[JiK.

[Ipn Bimmiky TemmepaTypu TIPYHTY IEpEB'SHY J>KEPAWHY 3 TEPMOMETPOM
BUIMAIOTh i3 3aXMCHOI €0OHITOBOI TPYOKH Ha BIIKPUTY HOBEpXHIO. TemrepaTypy
rpyHTy Ha rmbuHi 10 80 cM BUMIPIOIOTH B 00OB'SI3KOBI METEOPOJIOTIYHI CTPOKH.
Bimmik mo tepmomerpax Ha rimbuHax 80 cM i Oinbllle BUKOHYIOTH OAWH pa3 Ha
no0y Tomy, 1m0 i3 1iei TIMOWHM J00OBI KOJMBAaHHA TeMIEpaTypu He
CIIOCTEPITarOTHCS.
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Puc. 4.14. Tepmomerp-iym [2] Puc. 4.15. Mepanoromip Janunina [2]
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Tepmomerp-myn (puc.4.14) BUKOPUCTOBYIOTH IJIsl BUMIPIOBaHHS TEMIIEpaTypH
IPYHTY B TOJBOBHX yMOBax Ha rmmomui g0 50 oM. VY  1mpomy
MPHIAIIBUKOPUCTOBYIOTh PIAMHHUI TOIYOJOBHH TEPMOMETP 3, SIKHI PO3MIIIYIOTh
B OmpaBi 2 3 KOHYCOIMOMIOHUM HAKOHECYHHKOM. Y HHOMY 3HAXOIUTHCS pe3epByap
TepMoMeTpa. KOHTakT MiX IPYHTOM i pe3epByapoM TEpPMOMETpa IOCSTaeThCs 3a
JIOTIOMOTOI0 MiTHUX a00 JIATYHHUX OIIYPOK, 3aCHIIAHMX MK HAKOHEYHHUKOM 1
pe3epByapoM. Y BEpXHIM YacTHHI ONpaBH € TPOPi3, depe3 SKH BUIHO IIKATY
TepMoMeTpa. Ha mpoTuiiexxHiit cTopoHi onpaBu HaHeceHI MOALIKH depe3 1 cm, ki
JIO3BOJISIFOTh BCTAHOBUTU TEPMOMETP HA 3aJaHy INIMOWHY. BepxHiii KiHEeIb ONpaBH
3aKIHYY€EThCS PYYKOI 4, 32 JONOMOTOI SKOI TEPMOMETP 3aHYPIOIOTh B IPYHT.
HatimMennia ranbuna 3aHypeHHsS TepMOMETpa B IPYHT — 3 cM, Haibinbma — 30 cM.
Yac BUTPUMKH NpUMaiIbHOi YacTHHU TepMoMeTpa B IpyHTi 10 - 15 xB., 1 micus
IHOTO OepyTh BINJIIK TeMIepaTypu. BHKOPUCTOBYIOTH TEPMOMETP-IIYI TiJIbKHA B
TETUTHIA TIEPioJ] pOKY.

Mepsnoromip JlaHWTiHA BUKOPUCTOBYIOTH IS BU3HAYCHHS TJTUOWMHH TPOMEp-
3anns rpyury (puc.4.15). IlpuiioMHa 9acTHHA MEP3JIOTOMIpa - I'yMoBa TpyOka 3,
nosxkuaoo 150 abo 300 cm 3 mominkamu B caHTUMeTpax. OmMH KiHCIb TPYyOKH
NPUETHAHUN 0 ICPEB'SIHOI IITAHTH 2, KA 3aKIHIYETHCSA KOBIAYKOM 3 KUITbIIEM, a
IHIIMHA — 3aKpUTUH TYMOBOK MpPOOKOIO. B KOMIUIEKT Mep3ioToMipa BXOIUTH
3axucHa TpyOKa 1, sika 3aKiHUy€ThCS JTATYHHUM HAKOHECUHHKOM.

Mep3noToMip BCTaHOBJIOIOTH 1O IOYAaTKy TPUMOPO3KIB Ha AUIAHIN Oiis
BUTSDKHUX TEpPMOMETPIB. J[JIs1 YCTAHOBKHM 3aXUCHOI TPYOKH TOTYIOTH CBEPIOBUHY
rmouHoro Ha 10 cM OuTblle JOBXHHHA TYMOBOI TpyOKH. 3axucHy TpyOKy
OITyCKAIOTh B CBEPJIOBHHY, NMPOMDKKM MDK CTIHAMH CBEPUIOBHHHU 1 TPyOKOIO
IIIJTBHO 3aCHIMAIOTh 3eMJICI0. Y BCTAHOBJICHY 3aXHCHY TPYOKYy OINYCKalOTh T'YMOBY
TpyOKy, sIKa 3allOBHEHA MiCIIEBOIO (KOJIOIS3HOI0) BOIOKO.

CriocTepexxeHHs TI0 MEP3JIOTOMIPY MMOYHWHAIOTH 3 MOMEHTY HACTaHHS BiI'€eMHUX
TeMIlepaTyp 1 TPOAOBXKYIOTh JI0 TOBHOTO BiATalOBaHHA IPyHTY. [uOuny
pOMeEpP3aHHs BU3HAYAIOTH [0 JOBXKHI CTOBITYMKA BOJIH, sIKa 3aMep3ia B TpyOIi (3
tounicTio 10 0,5 cM). st 115Oro TpyOKy MPOLIYIYIOTh HaIbISIMH.

Jus  Bu3HAa4YeHHS TAMOMHM nOpoHUKHEeHHs Temmneparypu 0°C B IpyHT
BUKOPUCTOBYIOTh TaKOXX IMOKAa3W BUTSKHHUX TEPMOMETPIB. Y XOJOTHHHA MEpPiox
POKY HalHMKYi TEeMIIEpaTypy CHOCTEPITAlOTHCS ONMKYE IO IOBEPXHI IPYHTY, 3
TIMOMHOIO TeMrieparypa 3poctae. Ha meskiii rimOuHI TemmepaTypa IpyHTY Oyze
nopieaioBatu 0°C. 1o rmnOMHy BU3HAYAIOTH IUITXOM IHTEPITOJISLII].

II p u x 1 a a1l BusHaunru riaubuHy npoHukHeHHs Temneparypu 0°C B
IPYHT, KOJIM TOKa3W BHUTSDKHHX TepMomerpiB Ha riambmuax 20, 40, 80 i 160 cm
CKJIAIal0Th, BiamosigHo, -2,2; -0,8; +1,2; +3,9°C [2].

BuznavaroTh, Ha CKiTbKA CAHTUMETPIiB HEOOXITHO OMYCTUTHUCS HWKUE TITHOWHU
y 40 cm, mo6 Ttemneparypa migBummmiaacs Ha 0,8°C, To6T0 mocsria 0°C. Ha
Bizcrani 40 cm (Bix roubunm 40 cMm g0 80 cMm) Temmeparypa 3poctae 3 -0,8°C 1o
+1, 2°C, to6to Ha +2°C. 3 mponoprii 40 cm/ 2°C = X/ 0,8°C (me X — Biacranb, Ha
Ky HeoOximHo omyctuthcs 3 Tiaubuam 40 cM 10 mMOWHHU, N TeMIepaTypa
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nopisaroe 0°C) Bumusae, mo X = ( 40-0,8)/ 2 = 16 cm. TakuM YHHOM, IIIHOUWHA
nporukHeHHs Temiepatypu 0°C ckimanae : 56 cm = 40 cm + 16 cm.

3aBaanns 1. O3HalioMJIeHHsI 3 pITHHHUMH TePMOMeETpPaMH

na  euxoHaHHA 3a80aHHA HEOOXIOHO Mamu mepmMoMempu. CMpOKO8Ul;
MAKCUMATbHUL;,  MIHIMATLHUL, — KOATHYAMI;,  GUMSACHI, NCUXPOMEMPUYHULL |
mepmMomemp-npay.
O3HalioMuTHCS. 3 OYZOBOIO CTPOKOBOT'O, MAaKCHMAJIBHOTO i MiHIMaJbHOTO
TepMOMETpiB. BHU3HAYMTH IiHY TOAUTKM [IKAIA KOXHOTO 3 IUX
TEPMOMETPIB Ta MEXI HIKAJIH.

2. 3pobuTH BiWIIK 1O CTPOKOBOMY TEpMOMETPY 1 BBECTH B HOTo IOKa3n
IHCTPYMEHTAIbHY TIOMPABKY. 3aITUCATH PE3YJILTATH B TAOIHIIIO.

3. OsHallOMHUTHCS 3 METOAMKOIO CIOCTEPEKEHb 32 MaKCHMabHHM
tepmometpoM. It mporo Harpitu #oro mo 30 - 35°C i micisa 3 — 4 xB.
3poOWTH Bi[UTIK Ta 3amucatw ioro. Hamami B3ATH TEpMOMETp 3a CepeauHy
(pe3epByapoM yHH3) i CTPYCHTH HOT0, JOKHU IIOKa3Hd He OYIyTh BiAMOBigaTH
MOKa3aM CTPOKOBOTO TepMOMeTpa. 3poOWTH TIOBTOPHHM BiJIIK, BBECTH
MOTIPABKHY 1 3aIACATH PE3YIbTATH B TAOIHIIFO.

4. OsHaiflOMHUTHCA 3  MCTOAMKOI  CIIOCTEPSIKEHb 32  MiHIMaIbHUM
TepMoMeTpoM. [l 1bOoro HEoOXiJHO OXONOIUTH HOro pe3epByap,
MPOCIIAKYBAaTH 32 PyXOM INTH(Ta M Yac OXONOKeHHS. JlodekaTucs,
KOJIM TEPMOMETpP NpUHAME IOYATKOBY TEMIIEPaTypy. 3pOOHTH BIIUIIK,
BBECTH IOTIPABKH 1 3aIUCATH PE3YJIbTAT.

5. OsmnaifomuTtrcs 3 OyI0BOIO i CTOCOOOM YCTaHOBKH TepMoMeTpiB CaBiHOBA;
BU3HAYWTH IIHY TOMIJIKM IIKAJTU X TEPMOMETPIB Ta ii MEXi; BUKOHATH
BiJUTIK; BHECTH B HHOTO MOTIPABKH 1 3aIIMCATH PE3yJIbTAT B TAOJIHIIIO.

6. O3zHalioMUTHCS 3 OymoBOoI 1 CmOCOOOM YCTAaHOBKH BHUTSIKHHX
TEpMOMETPIB (Ha IiJIAHIN); BUKOHATH BUMIPIOBAHHS TEMIIEPATYPH IPYHTY
Ha BU3HAYCHIM TIMOWHI; y BIIIIK 32 TEPMOMETPOM BHECTH IONPABKH i
3aIicaTH Pe3yJIbTaT y 1o Gopmi:

Hazpa Tepmometpa Bimmik* ITonpaBka | Bumpasnena
BeJIMYMHA
CtpokoBHii
MaxkcuManbHUA:

JI0 CTPYILITyBaHHS
ITiCIIsl CTPYLIYBaHHS

MiniManbHul:
mtadT
CITUPT

*Tlimx 9ac cmocTepexeHb YyCi TEPMOMETPH TIOBHHHI pPO3TallOBYBAaTHUCS TO-
PH30HTANBHO.
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OsHalioMuTHCS 3 OyIOBOIO TICHXPOMETPUYHOI OYAKH 1 yCTAaHOBKOIO B HiH
MPWIAiB; PO3TISTHYTH TICHXPOMETPHUYHHUN TEPMOMETp; 3pOOUTH BIIIIK i
BBECTH TIOINIPAaBKY. AHAJOTIYHO 3pOOUTH 3 TEPMOMETPOM acIipariiHoro
MICUXPOMETPa 1 TEPMOMETPOM-TIpaiieM. Pe3ybTaT 3amiucaty B TaOIHIIIO.

36im npo 8UKOHAHHA 3A60AHHA NOBUHEH CKIAOAMUCA i3 CXeM MmepMoMempis,
00pObIEHUX 3aNUCI8 NOKA318 MEPMOMEMPIB I KOPOMKO20 ONUCY RYHKMIB 3A80AHHSL.

3aBnanns 2. O3HalioMJIeHHS 3 TepMorpagom

/i 6UKOHAHHA 3A80aHHA HeOOXIOHO Mamu po3DIpHUll [ OiOYULl eK3eMNIAD
00608020 mepmoepagha, HeBUKOPUCMAHI CMPIYKU mepmozpada, YopHUIA.

1

2.

OsnHaliomuTHCs 3 Oy0BOIO TepMorpada, Ii€r0 NPUHOMHOT, IepeaaBaTbHOT
Ta 3aIMCYyI0Y0i YaCTHH.

O3HAWHOMUTHCS 3 TIOPSAKOM IMiATOTOBKH JIF0YOTO TepMorpada 10 poOoTH.
Jli1st boTOo HEOOXiTHO BUKOHATH TaKi OTepartii:

a) BiIBECTH 3a JOIOMOIOI0 appeTipa mepo Bix Gapabana i 3HATH OapabaH 3
oci;

0) BUTATTH 3 THi31a OapabaHa IIPYKUHY, KA 3aKPIILIIOE CTPIUKY;

B) HakiactH Ha OapabaH 4HCTy CTpiuky (TiBuit il kpaili MOBHHEH
HAKJIAIATHUCS HA MPABUil SIK pa3 B TOMY MICII, /I BCTABJISIOTh MPYKUHY);

r) CyMILIalOTh TOPU30HTANBHI JIiHII Ha CTPIYLl, 3aKpPilLUTIOIOTh CTPiYKY
NPY>KHHOIO,

I) 3aBOJSITh TOJMHHUKOBHUI MeXaHi3M OapabaHa i Haca/KyI0Th OapabaH Ha
BICB;

JI) PETYJIIOIOThH MOJOXEHHs Iepa, TOOTO BCTAHOBJIIOKIOTH HOr0 Ha MO
CTpiYKH, IO BiJIOBiTa€ TTOKa3aM NICUXPOMETPHUIHOTO TEPMOMETPA,;

€) IePEBIPAIOTh HATKHCK IIepa Ha CTPIUKH;

€) HAMOBHIOIOTH MEPO YOPHWUIIAMH, 3a IOTIOMOTOIO apeTHpa  ITiIBOISATH
Mepo J0 CTPIUKH;

) MOBEPTAIOTh 0apabaH HABKOJIO OCi Ul TOro, mi00 MOYaTOK 3almucy Ha
CTpIYII BiAMOBIAaB MOKa3aM FOJMHHUKA B I MOMCHT;

3) 3alUCYIOTh TOJMHH i XBHJIMHHM YCTAHOBKH HA JIIBOMY BEPXHBOMY KYTY
CTPIYKH;

i) IpuOUpArOTh «MEepTBUIN» XiZ 00epTaHHs OapabaHa MPOTH T'OJUHHUKOBOL
CTPLUIKH.

OO6poOIISAIOTE CTPIUKY J000BOTO TepMorpada 3a METOIMKOIO, 1110 HaBeIeHa
Buile. Pesynbrarn 00poOKM BUKIIAAAIOTH B Ta0muuHii ¢popmi (Tadm. 4.1).
Busnavaroth 3a IOMOMOTOI0 0OpOOJIEHOT CTPIYKM MaKCHUMalubHYy 1
MiHIMaJbHYy TEMIIEpaTypy MOBITPS 1 yac X HaCTaHHS.

36im npo euKkoHaHHs 3a60aHHS NOBUHEH CKIAOAMUCS 13 cxemu mepmozpaqa,
3anuci¢ 3 OaHuMu 00OpPOOKU CMPIUKU, KOPOMKO20 ONUCY BIONOGIOHUX NYHKMI8
3a60aHHSL.
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5. BOJIOTICTH MOBITPS I METOIHU if BUSHAYEHHS

Boutoricts MOBITPsSI BU3HAYAETHCS KUTBKICTIO BOASHOI MTapH, 10 3HAXOIUTHCS
B moBiTpi. KimpKkicTh BOASHOI mapu ayke MIHJIMBA 1 KOJUBAETHCS Bia Maibke
Hyns 1 10 4% 1o 00'eMy (BiAMOBIAHO MPU XOJOTHUX MONSPHHX YMOBaxX i IpH
Tertiil Bosoriid moroai). KinbkicTe BOASHOT mapu JyKe MIBUAKO 3MIHIOETHCS 3
BHCOTOIO.

Boxsua mapa mae npyxHicTh (THCK). THCK BOASHOI HapH MPOMOPIHHHAH 1T
rycrufi (Maci B oguHMIi 00'eMy) i ii aGcomoTHIH Temmeparypi. IIpyxHicTh
BOJIHOI IapH, K i aTMOC(EPHHIA THCK, BUPAXKAIOTh B rekTonackaisx (rlla) abo
Mmimioapax (M0). 1 rlla = 1 M6. Yum Ginblie BOASAHOI IapH B OAMHMIN 00'eMy
MOBITpsI, THM Oinmbima i1 TpyxkHiCTh. BoHa mpu maHiii Temmeparypi Moxe
30ibIIyBaTHCA TIIBKH 1O JESKOTO TPaHUYHOTO 3HAYEHHA, SIKE HAa3WBAIOThH
MaKCUMAJIbHOK TOpyxkHicTI0 BomsHol mapu (E) aGo mpyxHIiCTIO HAacHYeHOi
BOJSIHOI mapu (IPY)XHICTIO HAacHYCHHs). BoHa 3aneuTh Bif TeMmmepaTypH
TIOBITP#, Bix pazoBoro crany BUIApHOI MOBEPXHi, TOOTO Bill arperaTHOro CTaHy
BOJY, KPUBHM3HM BUIApHOI TOBEpXHi Ta Bix iHmUX ¢akTopiB. B Tabdn. 5.1
HaBeJCHI 3HAYCHHS NPYKHOCTI HACHMYEHHS BOJSHOI IIapW HaJ IUIOCKOIO
noBepxHeto Boau (Ep) 1 mpomy (Ej) mpu pi3HMX 3HauCHHSX TeMIIEpaTypH
TIOBITPSI.

Ta6muus 5.1
MakcuMaibHa MPYXKHICTh BOIsHOT apu [ 2]

t°C | -30 -20 -15 -12 -10 -5 0 10 20

Ep 051 | 125 | 191 | 244 | 286 | 421 | 611 | 12,27 | 23,37

Ej 138 | 103 | 165 | 217 | 260 | 401 | 611 - -

AE | 013 | 022 | 026 | 027 | 0,26 | 0,20 | 0,00 - -

Ipu Temneparypi nositps amxde 0°C, E g > E ;1. Pisnuus npyxnocti AE
JIOpIBHIOE HYJIO TIpu Temmeparypi moBitps 0°C 1 Oinbpmie; i3 3HMKEHHSAM
temreparypu nositps AE mBuako 3pocrae i mocsrae makcumymy mpu t = -
12°C, a Hagai MOBUIBHO 3MEHIITYETHCS.

BomoricTs TOBITps MOXke OyTH BHpa)X€Ha TAKMMH OCHOBHHUMH XapaKTEpHC-
THUKaMH .

Mapriiangeauit THCk BosiHOI mapu (€) abo Ipy»KHICTh BOJMSHOI Iapu - 1e
THUCK, SIKMH Masia O BOJsSHA mapa, [0 3HaXOAMThCS B Ta3oBil CyMilli MOBITPA,
sSKOW BOHA OfHAa 3aiiMana 00'€M, IO NOPIBHIOE 00'eMy CyMIIl TpH IH XKe
temieparypi. Onuauii BumiproBanss B rlla i M6. Jlist crany nacuuenns € = E.

AG6comoTHA BONIOTIiCTE 260 TYCTMHA BOIAHOI mapy (d) — Ie Maca BOISHOI
napy B OXMHHI 06'eMy moBiTpst. Bisnauaetses B rila, B xr/m® a6o rim®. Komu

BiloMa MPYKHICTh BOJsAHOI mapu B Tlla (e) i abcoOTHA TeMIepaTypa TMOBITPs
B Kenpginax (T), To
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a=0217= a0 a=217= . (5.)
T T

(5.2
V nepmomy Bumaaky (a) Bupaxero B kr/M>, a B pyromy — B r/v°.
MacoBa uyacTka BOAAHOI mapu a6o mmToMa BoJoricTe moBitpa (S) - ue

BiHOWIEHHS Macu BogsiHoi mapu (M) 10 Macu Bosororo mositps (M, + M, 1e
M, - Maca cyXoro HOBITps ) B TOMY Xk 00'eMi. OfuHKII BUMIpIOBaHHS B T/KT a60
B I/r iB Kr/kr.

Mn

§=—=2_=-2-g322: (5.3)
P

My T M ]

abo
5= 0,622 E (5.4)

ne pg — TYyCTHHA BOJIOTOTO TIOBiTpsi, P — armocthepuunit tuck B Tlla. ¥V
nepiromMy Bunaixy (S) BUpaxaeTscs B I/KT, a B IpyroMy — B KI/KT i T/T.

Bignomenns cyminn (W) — ne BimHOIIeHHS Macu BojsHOI mapu (M) 10
Macu cyxoro moBitps (M), 3 AKMM BOAsIHA Iapa MepeMiniaHa B JaHoMy 06'eMi,
T0OTO

W= %:ezz ST (5.5)
abo
W = 0,622 ;:E. . (5.6)

VY nepuiomy Bunazaky (W) BusHadaeTbcs B I/KT, B APYroMy — B /T B KI/KT.

Binnocua Bosoricte moitps (f) — e BimHomenns daxruunoi npysuocti
BojsHOi mapu (€) mo mpyxkHocTi Hacuuenoi BoasHoi mapu (E) mpu mamiit
TeMIIepaTypi, TOOTO

f= E 1009. (5.7)
Busnavaethces y BincoTkax, %.
Hedimut ticky (Bomorn) a6o nedinut racuuenus (Boxorocti mositps), (d) —
e pI3HHOA MK HOpYyXHICTIO HacuueHoi Boasuoi mapu (E) mnpu mamiii

TeMIIepaTypi i pakTHUHOIO Mpy)HicTIO (€), TOOTO
d=E—e. (5.8)
Busnauaetncs B rlla i MO.

Touka pocu (tg) —IIe TemIiepaTypa, pH sKii BOJsHA Tapa, 1o € B TOBITPi,
Jocsirae CTaHy HACHYSHHSI TIPH IMTOCTIHHOMY THCKY Ta i MacoBiil yacrTili, ToOTO —
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e TeMmIepaTypa, NpH sKid BiIHOCHa BoJoricTh moBiTps nocsirae  100%.
BusnauaeThcs TOUKa pocy 3a 3HAYSHHSIMH IPYXKHOCTI BOASHOI HapH.

MiK pO3IIISTHYTHMH XapaKTEPUCTUKAMHM BOJIOTOCTI IOBITPS  ICHYIOTB
BU3HaueHi 3B'13ku. Tomy 3a momomorow dopmyi (abo creniaTbHUX TaOIHUIb,
SIKi HA3UBAIOTHCS ICUXPOMETPHUIHUMH) BU3HAYAIOTh OJHY 13 HUX, 3HAOUH IHIIIY.

Jlnist  BUMIpIOBAaHHS BOJIOTOCTI TOBITPS 3aCTOCOBYIOTH PIi3HI METOJIH:
abcomoTHUI (a0 BaroBWii); 3a TOYKOI POCH; TMCHXPOMETPHYHHIA;
rirpoMeTpuuHmii (a60 copOLiliHMii). Y METeOpoJIOrii 3aCTOCOBYIOTh OCTaHHI JBa
METOIH.

5.1. BAMIPIOBAHHSI BOJIOT'OCTI ITIOBITPA
INCUXPOMETPUYHUM METO/JIOM

VY necuxpoMeTpudIHOMY METO/Ii BU3HAYECHHS BOJIOTOCTI TIOBITPS 3aCHOBAHO Ha
IOKaszax JBOX OJIHAKOBHUX TepMOMeTpiB. PesepByap omnHOro 3 TtepmMomeTpiB
yBech 4yac (abo Ha Mmepio]] CIOCTePEekKEHb) MATPUMYETHCS B 3MOYCHOMY (BOZOIO)
cTaHi (3MOYCHHI TepMoMeTp). 3 TOBEpXHI pe3epByapa IBOrO TepMOMETpa
IPOXONTH BUIAPOBYBAHHS BOIU. MOTO IHTEHCHBHICTB 3a/ICKHTh BiJl BOIOTOCT,
OTOUYIO4OTO TOBITPs. YuM OuIbmI CcyxXe TOBITPS, THM IHTCHCHUBHIIIC
BUIIAPOBYBaHHS 3 pe3epByapa «3MOUYCHOT0» TEpMOMETpa 1 THM HHXKYe IOro
MOoKa3u. Pi3HUII TIOKa3iB «CyXOT0» i «GMOYEHOTO>» TEPMOMETPIB 3AJICKHUTH BiJ
BOJIOTOCTI TIOBITpS. 3a I€I0 PI3HUIECI0O MOXXKHA BU3HAYUTH XapPaKTEPUCTHKH
BOJIOT'OCTI TIOBITPSI.

Cyxuii TepMOMETp MOKa3ye TeMIepaTypy IMOBITPs, a 3MOYCHHUIH — BIIACHY
TeMIepaTypy, SKa 3aJeKUTh BiJl IHTCHCUBHOCTI BUIAPOBYBAaHHS BOJIOTH 3
NIOBEpPXHI Horo pe3epByapa.

Bonoricte  MOBITPA ~ TICHXPOMETPHUYHHM  METOJOM  BH3HAYA€THCS  3a
MCUXPOMETPUYHO  (opMynor0. BoHa BHBOAWUTBCS 3  PIBHOCTI  MiX
HaJIXOJUKEHHSIM 1 BUTPATOIO TeTlIa 3 HOBEPXHi 3MOUYEHOTO TEPMOMETpa.

Burpary Tema, o BUTpa4aeThCs Ha BUMIAPOBYBAHHS 3 TIOBEPXHI 3MOYCHOTO
TEpPMOMETpa, BU3HAYAIOTH 3a opmMyJioro JlanbToHa

C(E,— &)
P L

¢ = (5.9

ne Qp — KiNBKIiCTH Temna, BTPAUEHOTO HA BUIAPOBYBAHHS 3 TOBEPXHi
pe3epByapa TepMOMETpa B OAMHHULIO Yacy; E; — MakcuManbHa MPYKHICTH
BOASHOI Tapu TIpH TeMIeparypi BHUMApHOI TMOBEpPXHi, TOOTO 3MOYEHOTO
TepMOMeTpa; € — MPYXKHICTh BOASHOI Map, IO 3HAXOAUTHCS B TOBITpi; P —
atMocdepuuii THck; C — KoediuieHT MPONOPLiHHOCTI.

BuTpauaroun Temjgo Ha BHUIAPOBYBAaHHS, TEPMOMETP OXOJOMKYETHCS.
Bunukae pizHUI TeMmepaTyp pe3epByapa TEPMOMETPA i OTOUYIOYOTO TOBITPS.
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B pesynprati 10 pe3epByapa 3MOUYCHOTO TEPMOMETpa 3 MOBITPS  MOYHHAE
HagxoauTH Tero. Moro kinmekicte (Q.) MOXHa miapaxyBaTH 3a (HOPMYJIOHO
Herotona

g, =B(t— t), (5.10)

ne t — temmeparypa cyxoro Tepmomerpa; t' —Ttemmepartypa 3moueHOrO
TepMoMeTpa; B — koeditieHT mpornopiiHoCTi .

Bu3HaueHHs! BOJIOTOCTI HOBITPS] BUKOHYIOTh MPH CTAINX MOKa3aX 3MOYEHOTO
TepMoMeTpa. ToMy MOXHA BBaXKATH, IO HAMXOIDKEHHS TEIUia JIO HbHOTO
JIOPIBHIOE BUTPATI TEIlIa HA BUIIAPOBYBaHH:, T00TO Q; = Q i 3BiAKM

C(E,

(E,—8) _ o
== B(t—t). (5.11)

3 naHoi piBHOCTI BU3HAYAIOTh NPYXKHICTh BOJSHOI ITapH, TOOTO

e=E — = P(t—t). (5.12)

B
SKmo no3HauuTH — Hepes A, TO OTPUMAEMO TICHXPOMETPHUYHY (OPMYITY, 32

SAKOK BU3HAYAKOTH BOJ‘IOl“iCTL HOBiTpH NCUXPOMETPUIHUM MCTOAOM, T06T0
e=E, — AP (t-1t"), (5.13)

qe A — mocriiHa mcuxpoMerpa (ICHXPOMETPHYHHE KOe(]ilieHT), sKa
3aJIeKUTh TOJOBHMM YMHOM BiJI IIBHAKOCTI PyXy IOBITps Oifsi pesepByapy
TEPMOMETPA, a TAKOX BiJl KOHCTPYKLIT NpHiIay.

B 3anexHOCTI BiJ XapakTepy BHIIApHOI MOBEPXHi, TOOTO B 3aJIE)KHOCTI Bif
TOro, mo Oyae Ha TOBEPXHI 3MOYCHOrO TepMoMeTpa, abo Bona, abo i,
NICUXPOMETPUYHY (DOPMYITy 3aIIHCYIOTh Y BHTIISII

e= E,;- AP (t—t")(1+0,0015¢t"), (5.14)

KOJIM Ha TOBEPXHI pe3epByapy 3MOYEHOTO TepMoMeTpa Oyme Bojga i y
BUTJIAIL

e= E,,— 0,88229 AP (t—t), (5.15)

KOJIM Ha ITOBEPXHI pe3epByapa 3MOUCHOro TepMoMeTpa Oyze i,

V Qopmynax (5.14) i (5.15) E;g i Eig — Bimmosigno, makcumaibhi
NPY’KHOCTI BOJISTHOT Mapy Haj IJIOCKOIO MOBEPXHEI0 YHCTOI BOAM 1 JIHOAY TPH
TeMIlepaTypi 3MOYEHOTO TEPMOMETpa, SIKi PO3PaxOBaHi 3a 3aCKHOCTIMHU
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BiAMOBiAHO 10 «TeXxHHUYeckoro periamenta BcemupHoit Mereoponormueckoit
Opranmzauun» [6]; A — mncuxpoMeTpuuyHHil KoedillieHT, SKHH AOPiBHIOE
7,947-10™rpax’™, wo Bigmosinae ncuxpomerpuanomy Tepmomerpy TOCT 15055
— 69, npu MWBUIKOCTI BEHTHJIALIT 3MoueHoro Tepmomerpa 0.8 m/c.

Jonatkosnit  wien (14 0,0015%) y dopmyni  (5.14) Bpaxosye
3aJIOKHICTh TPHUXOBAHOI TEIUIOTH MapOyTBOPEHHS BiJ TeMIeparyp, a
koedimienr 0,88229 y dopmyni (5.15) — BiAMIHHICTE HHMTOMOI TEILIOTH
cyOmiMarii Bii TATOMOI TEIIOTH KOHICHCAIIII.

JIns  BHMIpIOBaHHS BOJIOTOCTI TIOBITPS TICHXPOMETPUYHHAM  METOAOM
BUKOPHCTOBYIOTh CTAHLIIIHKH 1 acTipalliitHUil ICUXPOMETPH.

CraHIHANA TCHXPOMETP CKIANAEThCss 3 JBOX  IICHXPOMETPUYHUX
tepmomerpiB TM — 4 3 minoro moxinmku 0,2°C, 3 sxomora ONH3BKUMH
XapakTepucTukamMu. TepMOMETpH PpO3MILIYIOTh  MOPSJ Y BEPTHKAIbHOMY
MIOJIOKEHHI 1 3aKpilIIOIOTh Ha INTAaTHBI B TCHXpOMeTpwuHil Oymmi. JliBumit
TEPMOMETP «CYXUI», a MpaBuil — «3mMoueHuii» (puc. 4.4).

PesepByap 3MOYCHOTO TEPMOMETpa 3 IMIIBHO OTOPHYTHHA MIMAaTOYKOM
0aTHCcTy, HIKHIN KiHElb SKOTO 3aHYPEHHH B CTaKaHYUK / 3 TUCTHIILOBAHOIO
Bofor0. CTakaHUYWK BCTAHOBIIOIOTH B APOTSIHOMY KiJIbIli, SIK€ 3aKpIiTUICHO
BHHTOM Ha mraTuBi. s Toro, mo0 kpai cTakaHYMKa HE 3aBaXKAIA BITBHOMY
oOMiHy moBiTps i OyJla BHKJIIOYEHa MOXIIMBICTH YTBOPEHHS OISl pe3epByapy
TEpMOMETpa TOBITPS 3 TIiJBUIICHOK BOJOTICTIO MOBITPS, HIDKHS ITOBEPXHS
pe3epByapy noBuHHA OyTH Ha 2 - 3 CM HaJl piBHEM BOJM B CTAaKaHYMKY, 1 Ha 2 ¢M
HaJ KPUIIKOK CTaKkaHYMKa. KpWIka MOBHHHA MaTH TNpOpI3, UYepe3 SKui
NIPOITYCKalOTh KiHenb OatucTy. Kpuiika BUTOTOBIEHAa 3 IIMHKY abo cKia i
HeoOXiaHa TSI 3aXUCTY BOIH Bix 3a0pyTHEHHS.

BaxxnmuBum 1151 3a0e3neueHHsT PaBIIBHUX MOKa3iB IMICUXPOMETpa € SKICTh 1
craH Oatucty. BiH m03BOJsie 3a0€3MeYNTH BUTIAPOBYBAHHS BOJIOTH 3 TOBEPXHIi
3MOYEHOTO TEepMOMeETpa. baTUCT MOBMHEH MaTH HEOOXiIHI MCHXPOMETPHYHI
BJIACTHUBOCTI. B IMCHXpOMETpPi 3aCTOCOBYIOTh OATHCT, SIKUH MigiiMae Boay Ha 7-8
cmM 3a 15 xBunmH.

Jlnist 3a0e3neueHHss TOYHUX BUMIPIOBaHb HEOOXiZTHO MPaBMIBHO MOB'S3yBaTH
6atuct (puc 5.1). [l 1bOoro TEpMOMETP 3aKPIILTIOIOTh HEPYXOMO (HAMPUKIAT,
BKJIAJAIOTh B KHUTY). Hanami, mig0uparTh LIMaTOK GATHCTY i MPUMIpSIOTh HOTO
0 pe3epByapy TepMoMeTpa. baTHCT TOBHHEH 0OOropTaTH pe3epByap
TepMOMETpa TUTBKU pa3, MPH YoMy Kpal OaTHCTy TMOBHHHI 3aXOJUTH OJMH Ha
omHOTO He Oumbmie %4 kona pesepByapy. Ilicias mporo 6aTHCT 3MOUYYIOTh
JIUCTUIIHOBAHOIO BOJOIO i B MOKPOMY CTaHi OOTOpPTAarOTh HABKOJIO pe3epByapa
TepMOMeTpa. baTHUCT 3aKpilUIIOIOTh METISIMH 3 HUTOK B JBOX Micipsix. [leTiio
MIIIHO 3aTATYIOTh HaJ pPe3epByapoM i CabKo 3aB'sI3yIOTh IiJI pe3epByapoM
(puc.5.1) s Toro, o6 He HOPYIIMTH TATY BoAu. [IpH CIOCTEpPEKEHHSIX
HEOOXIiZHO MOCTIMHO CITiIKYBaTH 3a YHCTOTOI0 GaTHCTY. MOro peKoMeHIyIoTh
3MIHIOBATH JIBa a3y Ha MICSIb, 8 Y 3aMIICHIX MICISAX - 3HAYHO YaCTIIlIe.
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[Ticns moB'sI3kM OATHCTy TEPMOMETP BCTAaHOBIIOIOTH Y TICHXPOMETPHUYHIN
Oynui Ha ImTatuBi. BimbHMH KiHenp OaTHCTYy OIyCKalOTh y CTakaH4YHMK 3
JUCTHIIHOBAHOO BOJIOK. 1i HEOOXiIHO MiJUIMBATH B CTAKAHYMK HE ITi3HiIIe, HiK
3a 30 XB. IO CHOCTepEKEHHS I TOro, MO0 IO MOMEHTY BiIJIIKY O
MICUXPOMETPY BOHA Majia TeMIIepaTypy 30BHIIIHBOTO TOBITPS 1 HE BIUTUBAJIA Ha
MOKa3u 3MOYCHOTO TepMOMETpa. B JiTHIN mepiof], Mpy BHCOKUX TeMIIEpaTypax
MOBITPs, OATUCT 1HOAI HE BCTUTAE IMONABATH JOCTATHIO KIIBKICTH BOJTU MO
pe3epByapy. B mpomy Bumaaky HeoOXximHo 3a 10-15 XB. 10 BimIKYy 3HSTH
KPHIIIKY, IMTHATH CTAKAaHYHK 1 3aHYpUTH Y BOAY pe3epByap TepmomeTpa. Hamami
3HOBY TIOMICTHUTH CTaKaHYWK Ha TIOTIEPETHE MiCIIE.

Puc. 5.1. YcraHoBka TepMOMETpa B LITATHUBI CTAHLIHHOTO IICHXPOMETpA; a —
yCTaHOBKa TepMoMeTpa: 1 —mrartus, 2 — TepMOMETP, 3- CTAKAHUYKK 3 AUCTHILOBAHOIO
BOJI0M0; 6 - 00B’si3Ka pe3epByapy TepMoMeTpa OaTHCTOM IPH J0IaTHIi TemMmeparypi
(3miBa) i Bix' emHiil Temmeparypi (cripasa) [4]

Bocenwu, i3 HacTaHHSIM TIPUMOPO3KiB, OATHCT 3MOYEHOTO TEPMOMETpa TYTO
3aTATYEThCS HATKOIO MiJ pe3epByapoM. Moro BinbHHIT KiHels oOpi3aioTs Ha 2-3
MM HmK4e pesepByapa (puc 5.1). [IcuxpoMeTpuYHUI CTaKaHYMK IPUOUPAIOTH 3
Oynku B mpuminieHHs. [ToB'si3ka OaTHUCTy TOBHHHAa OyTH OO0pi3aHOIO0, TOKH
CIIOCTEPITalOThC BIA'€MHI TeMIepaTypu. Bimmk 3a 3MOYEHHM TEPMOMETPOM
NIPOBOASATH NpH TemriepaTypax He Hmxde -10°C. 3a 30 xB. 10 cnocTepexeHHs
CTaKaHYUK 3 BOJOI KIMHATHOI TEMIICPaTypH MPUHOCATH y MCHXPOMECTPHUYHY
Oynky. 3aHYpIOIOTH y BOJY pe3epByap TepMOMeTpa, OOTSATHYTHH OaTHCTOM.
Heo0xigHo, mo6 TemmepaTypa 3MOYEHOTO TepMoMeTpa migHsuiacs Ha 2-3°C
Buine Hyis. e roBopuTh, 10 ycst cTapa Jp0/10Ba KOpKa Ha 0aTHUCTI po3TaHya.
[Ticns wporo crakaH4Wk puOMparOTh, OynKy 3akpuBaloTh i depe3 30 XB.
MIPOBOJIATH BiJTIK.
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Kot BUMiproBaHHs IPOBOIATH NpH Temrepatypi Hinkue 0°C, To HeoOXiaHO
BHU3HAYHTH, B SIKOMY CTaHi 3HAXOMUTHCS BOJa Ha OaTHCTi TepMomeTrpa. Bona
Moxke OyTH B TBepaoMy ctaHi (11ix) abo B pizkomy (mepeoxonomkena Boaa). s
TOTO, 00 BU3HAYUTH I, HEOOXIMHO AOTOPKHYTHUCS MO OATHUCTY ONIBIIEM, Ha
KiHIII SIKOTO € IIMAaTOK JIboy abo CHiry, 1 CIIiIKyBaTH 3a oka3aMu TepMOMeETpa.
Ha Oatucti Oynme mepeoxoiioJpkeHa BOJA, SIKIIO B MOMEHT JOTHUKY ITOKa3d
TepMOMETpa 3MIHIOIOThCs (MiABUINATHCA). Bif TOTHKY 3 JIb0IOM BoIa mepeiiuia
B TBepauii craH (JTim), TP [BOMY BHAIIHMIACH TEIUIOTA IUIABICHHS JHOLY, SIKa
MiIBUIIIIIA TIOKa3u TepMoMeTrpa. Ha Gatucti Oyne Jif, KO B MOMEHT JOTHKY
MTOKa3Hu TePMOMETpa HEe 3MIHATHCSA. B KHWKII criocTepeskeHb 000B'I3KOBO Tpeba
BIIMITHTH «T11» a00 «BOIa».

IIpu Temmeparypi moBiTps Hmwk4de -10°C BiMIiK 32 3MOYEHHM TEPMOMETPOM
B3araji He BHUKOHYIOTh. [IpM HH3bKHX TeMIlepaTrypax HpYXKHICTh BOASHOI MapH
cTae He3Ha4yHOro. HaiiMeHII MOXWOKM y BH3HAYCHHI IOKa3iB 32 3MOYCHHUM
TEPMOMETPOM TPHU3BOAATH A0 JyKE BEIMKHX IIOXMOOK Yy BH3HAYCHHI
XapaKTEepUCTUK BOJIOTOCTI NOBITPs. SKio y Bitik nomymena noxudka B 0,1°C,
To mpu Temmeparypi noBiTps -30°C moxuOka y BH3HA4YeHHI BiJHOCHOI
BoJIorocTi moBiTps ckinanae 18%; mpu -20°C — 8%; mpu -10°C — 4%; npu 0°C —
2% i mpu 10°C — 1%.

OO0unCcIeHHS XapaKTEPUCTUK BOJIOTOCTI MOBITPS 3a MOKa3aMH IICUXPOMETpa
MOXKHa BHKOHYBaTH 3a JONOMOIOI0 MCHXPOMETPHUYHHUX (OpPMYyN TpH
ICHXpoMeTpUdIHOMY Koedimienti A = 0,0007947 ~ 0,0008 rpax . BpaxoByroun
TPOMI3IIKICTh PO3paxyHKiB MaKCHMajbHOI TPY)KHOCTI BOJSHOI Tlapu 3a
3aJIeKHOCTIMA «TEeXHUYECKOTO PEriiaMeHTa.....», y KOXXHOMY KOHKPETHOMY
BUIAJIKy HA METCOPOJIOTIYHUX CTAHINSIX BUKOPUCTOBYIOTH ICUXPOMETPUYHI
Tabnuui. Bonu ckianeni Ha ocHOBI nux ¢popmyit. Criocodu KOPUCTYBaHHS LIUMHU
TabMULAMH HaBeJeHO Hik4ue (1. 5.3).

Acnipaniiinuii _ncuxpomerp MB-4M  npu3HaueHWi Uil BUMIpPIOBaHHS
TEMIEpaTypH i BOJOTOCTI TOBITPS B CTAIlliOHAPHUX, CKCIICIUIIHHUX YMOBaX, a
TAKOXK y TMPOMHCIOBHX i MOOYTOBHX NPHMIlIEHHSX. MOro 3acTOCOBYIOTH TpH
BHMIPIOBAHHSX Ccepel POCIMH. BONOTicTh MOKHa BHUMIPIOBATH Ha OyAb-IKOMY
piBHI 0€3 CreliaJbHIX 3aXUCHUX YCTaHOBOK (OYIKH).

[Mpuanwm xii acmipaiifHoro TCHUXpOMETpa TaKWi XKe, sIK 1 y CTaHIiiHOTO.
Aute BiH Mae acmipatop (BEHTHJIATOP), KU YTBOPIOE HPOTSIKKY HOBITps O1Is
pe3epByapiB 3 MOCTIMHOO MBUAKICTIO 2 M/C.

IMpumax Mae J1Ba OXHAKOBUX PTYTHHX TepmomeTrpa 1 (puc.5.2) 3
pe3epByapamMH IHIIHAPUYHOT GpopMu. Mexi mkan TepmomerpiB - Bix -31°C no
+51°C, mina mominku mkamu — 0,2°C. TepMoMeTpu 3aKpiluieHi B creIialIbHIN
ompaBi, sIKa CKJIQNAEThCS 3 TpyOkW 5, ruraHok 6, acmipatopa 4. TpyOka 5
PO3JIBOIOETECS JOHM3Y Ha JBI TpyOku 8, B skux po3mimieHi Tpyoku 9. ¥V Hux
po3mimeHi pesepByapu TepmomerpiB. Ili moxBifiHI TPyOKHM 3axXWINAIOTH
pe3epByapu BiJ HarpiBaHHS COHSYHMMH TpoMeHsMHU. [lmactmacoBi Kimbist 7
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130JIF0IOTB  TPYOKHM BiX KOpIycy Mjis TOTO, MO0 Temio Big HBOTO HE
TepeIaBaocs pe3epByapam.

Puc. 5.2. Acnipauiiiauii Tepmomerp [2]

Acmniparop 4 HacaJpkeHMH Ha BepxHId KiHenb TpyOku 5. B cepemuni
acriparopa 3HaXOIUTHCS NPYXMHHUKM MEXaHi3M BEHTWIATOPA, KU YTBOPIOE
PYX MOBITps "uepe3 TpyOKH i 61t pe3epByapiB. [IpyknHa 3aBOIUTHCS KITIOUEM 2.
VY pesynbTari pobOTH acmiparopa 30BHILIHE MOBITPS NPOCMOKTYETHCS OiMIs
pe3epByapiB 3 MOCTIIHOIO MIBUAKICTIO.

Jlist  BUMIpIOBaHHS BOJIOTOCTI TOBITPS B 3aMKHYTHX MaJIOZOCTYITHHX
KaMepax 3acTOCOBYIOTH acmiparop M-34 3 eNeKTpOABUIYHOM IIE€PEMIHHOIO
ctpymy (127 B i 220 B). Po3mipu i 30BHINIHINA BHIJIAA Takuil ke, K 1 y
3BUYAHOTO  TICHXPOMETpa,  aje  TNPYKUHHUH  MeXaHi3M  3aMiHEHO
CJICKTPOJIBUT'YHOM.

Jnst  kpamioro  BiIOWTTS  COHSYHWUX TIPOMEHIB MeETajeBi YaCTHHH
acripamifHoro ICUXpOMETpa HiKETbOBaHi 1 BiMOiPOBaHi.

[lcuxpomeTp MiABIIYIOTH Ha 3ali3HWH KpIOK-TiABic 14, sikuii BrBUHYYIOTH
Ha MOTPIOHY BUCOTY Y IE€peB'sIHUAMN CTOBII.

ITpn poGoti 3 acmipalifHUM ICUXPOMETPOM HEOOXiJHO CIIIKYBAaTH 3a
30epeKeHHSIM HOTO TIIOJIipYyBaHHs, 3a CHpPAaBHICTIO TpPYyOOK, IO 3aKpHBAIOThH
pe3epByapH 1 MOCTIHHICTIO acmiparrii.
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Jlms mepeBipKH IIBHAKOCTI acmiparlii BH3HAYalOTh IIBHUAKICTE OOepTaHHS
OapabaHa TpYXMHM, BCTAHOBJIEHOTO B TOJIOBLI IcuxpomMeTpa. i1 mporo
3aBOJTH NPYKUHY 1 OYIKYIOTh, KOJIM Yy BIKOHEUKY 3 acIipaTopa 3'IBHTHCS
MITKa, HaHECCHa Ha OapabaH MpyXHWHU. B 116l MOMEHT BEHTHUIIATOP 3aTPUMYIOTh
IIMaTOYKOM KapToHy. [licimsi mporo mpyXuHy 3aBOAsTH II€ pa3 1 acmiparop
ITyCKAaIOTh OJTHOYACHO i3 CeKyHAOoMipoM. Koy y BiKOHEUKY MOBTOPHO 3'SIBUTHCS
MITKa, CEKyHJOMIp 3YHNHHSIOTH i (IKCYIOTH Yac MOBHOTO obopory. SIkmio uac
o0epTy BiAmoOBimae Yacy, BKa3aHOMY B TOBIPOYHOMY CBIJOITBi, TO MpHIIAT
cnpaBHuii. B cepennpomy ©Oapaban pobOuth mnoBHHE 00epr 3a 80-95 c.
TpuBamicTs aii MexaHi3My, IKUil 00epTae BEeHTHIATOP, ckiagae 8-10 xB.

IMToB'si3ka GaThCTy Ha pe3epByap MPaBOrO TEPMOMETPA, KU € <BMOYCHUM,
BUKOHYETHCS TAKUM JK€ YHHOM, SK 1 JUIA CTaHIIMHOrO TCHXpOMETpa s
3UMOBOTO TIepioAy, TOOTO OATHUCT MiAPi3al0Th OE3MOCEPETHBO il pe3epByapoOM
TEpMOMETpa.

[Mpumax Halikpaine BCT@HOBIIOBaTH Ha OKPEMOMY CTOBIN, 3aBXKIM 3
HaBITPSIHOT CTOPOHH, 00 MOBITPsl WIIIO Bi mpmiiaay 10 cToBma. /st boro Ha
YOTHPHOX JiaMETPaIbHO PO3TAIIOBAHUX CTOPOHAX CTOBMA POOJSATH OTBOPH, B
SKI MO’KHa BTBUHYYBATH KpIOK-TiJBic. CIIOCTEPEKHHUK NPH BLUIIKY HOBHHEH
3HAXOJUTUCS 3 MIIBITPSAHOT CTOpPOHH. [l  BHMIpIOBAaHb IICHXPOMETP
BCTAHOBJIIOIOTh HAa CTOBIII BEPTHUKAIBHO Tak, MO0 pe3epByap 3HAXOIMBCS Ha
BHCOTI  JBOX METPIB HaI TMOBEpXHE0 3eMii. [lpm meskux creriabHuX
JOCHIDKEHHSIX ~ TICHXPOMETP MOXKHA ~ PO3TAlllyBaTd B TOPU30HTAILHOMY
MTOJIOKECHHI 1 Ha 1HIIIKA BHCOTI. B TakoMy BHMIAIKy MCHXPOMETP MOBUHEH OYyTH
3aBXIM OJHAKOBO IOBEPHYTHM [0 BiTpy, a TpyOKH 3aTiHEHI €KpaHOM Bif
COHSIYHHX NTPOMEHIB.

IMpu BiTpi 31 mBHAKICTIO MOHAL 4 M/C T Yac COOCTEPEXKEHb HA aCIipaTop
HaITalOTh 3 HaBITPSHOI cTOpOHM 3axucT 13, skuii 3amobirae aii BiTpY Ha
IIBUJIKICTh aCITipalrlii.

Ilepen BUMIpIOBaHHAM ICHXPOMETP BHHOCSTH 3  TNPHUMIOICHHA 1
BCTaHOBJIIOKOTh Y TOMY MICIli, JI¢ BA3HAYAIOTh BOJIOTICTH TOBITPA. 3UMOIO —
3a 30 xB., BITKY - 32 15 xB. 10 MoMeHTY Bimmiky. Ilicist mporo, 3a 30 xB. 10
BITIKY B3UMKY 1 3a 4 XB. 10 BIIUIIKYy BIITKY, 3MOYYIOTH TEPMOMETD,
obropuytuii OGatmcroMm. s 3mouyBaHHS Oepyrs TrymoBy rpymy 10 i
HaloOBHIOIOTH il AMCTHUJIHLOBAHOK BOJOI0. JIETKUM HATHUCKYBaHHSIM JIOBOISTH
BOAY B CKIIIHIH TIETIi 7O PHUCKKA 1 yTPUMYIOTH iI Ha IOMY piBHI 3a
JoroMororo 3atuckyBada 11. SIkmio pucka BiCYyTHsI, TO TiABOISATH BOIY HE
OmK4e, HIX Ha OIMH CAaHTUMETp 10 Kpato. [oTiM 00epexHO BBOATH IINETKY B
TpyOKy, B sIKiii 3HaXOAMTBCS pE3epByap TEPMOMETpa, OOCpHEHWiIl OGaTHCTOM.
OuikyroTe neskuit yac (3 - 5 ¢) misa toro, mod Gatict HabpaB Boay 1 micis
IFOTO BIKPUBAIOTh 3aTHCKYBaY.

[pu BiUTIKY BEHTHJISTOP IOBHUHEH MPAIIOBATH HA MOBHY CHIy. Tomy #Horo
3aBOJIAATH OJIpa3y Iiciis 3MOYYBAaHHS TepMoMeTpa. B 3uMoBuit epiox 3a 4 xB. 10
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BUITIKY ~BEHTHIATOP 3aBOJATH TOBTOpPHO. IlpW BiUIiKy BHU3HAYAIOTh
TEMIIEpaTypy MO CyXOMY 1 3MOYCHOMY TEPMOMETpax.

[Tpn Bim'eMHHX TemmepaTypax, MiCJsl BIUTIKY BH3HAYalOTh, Y SIKOMY CTaHi
3HAXOAUTHCS OaTHCT (Ha HpOMY Jix a6o Boxa). {10 mepeBipKy BUKOHYIOTH TaK
camo, SIK 1 Juid craHmiHOro mcuxpomerpa. IIpm TemmepaTypi NOBITps HIKYE
-10°C BuMiproBaHHS HE TPOBOISTH.

XapakTepuCTHUKH  BOJIOTOCTI  IMOBITpS 3a IOKa3aMHM  acHipauiiHoro
MICUXpOMETPa OOUYUCITIOIOTH 33 TOTIOMOTOIO TICHXPOMETPUIHHUX TaOJHUIh abo 3a
TICUXPOMETPUIHUME (HOPMYJTaMH 3 TICUXPOMETPUIHUM KOEQilli€HTOM
A = 0,0006620 ~ 0,0007 rpax’.

5.2. BAMIPIOBAHHSI BOJIOT'OCTI ITOBITPSI
T'IT’POMETPUYHHUM (COPBIIIMHUM) METOJIOM

lirpoMeTpyyHKii MeTON 3aCHOBAaHMH Ha 3JaTHOCTI T aacopOyBaTH
(mornuHaTH) BOJSHY Mapy 3 MOBITPS i B pe3ynbTaTi 1boro aehopMmysatucs abo
3MiHIOBaTH  (i3W4Hi  BiIacTuBocTi.  llpwmanmw, sKi  3acHOBaHI  Ha
NICUXPOMETPUYHOMY ~ METOJi, Ha3MBalOTbCS TirpoMeTpamMH. BuIuIAoTh
rirpometpu gedopmariiiai, Barosi (abcomrorHi), audy3iiiai, KOHIEHCAIiHHI,
eJeKTPOITHYHI Ta iHmIi. HalOiIeI MHUpOKO B METEOPOJIOTi] BUKOPHCTOBYIOTh
BOJIOCSIHUH 1 TUTIBKOBHH TirpOMETPH.

[Cirpomerp BodocsHui MeTeoposioridamii M-19 (MB-1) BHKOPHCTOBYIOTH
JUTs BUMIPIOBaHHS BiTHOCHOT BosiorocTi moBiTps. Jlis mpuimagy 0asyeThcs Ha
BJIACTHBOCTI 3HEXHMPEHOTO JIIOACHKOTO BOJOCA 3MIHIOBATH CBOIO IOBXKHHY B
3aJIE)KHOCTI BiJl BITHOCHOI BOJIOTOCTI HOBITPSI.

[IpuiloMHO YacTHHOKW 1BOro rirpomerpa (puc.5.3) € 3HEKUpCHUIT
JIIOJICBKHMH BoJIOC 1, KM HATATHYTHI Ha MeTajeBy paMKy 2. BepxHiil kiHelb
BOJIOCA 3aKPIMJICHUH peryinoodnM reuHToM 11 3 KoHTpraiikoro 12. Lleit rBuHT
JTO3BOJISIE 3MIHIOBATH HATAT BOJIOCA B pamili. HIbKHIH KiHels Bolloca 3'€THAHUIA 3
6noxoM 6 y Buriani meraneBoi ayxkn 10, mocamkenoi Ha crepxens 8. Ctpinka
4 i cTepeHb 3aKpimuicHi Ha oqHii oci 9. 3MiHa JOBKHMHHU BOJOCA B PE3YJIbTATI
3MiHH BOJIOTOCTI TIOBITPSI BUKJIMKAE MIOBOPOT CTPIIKA HABKOJIO OCi 1 3MIIIeHHS 11
BUIBHOTO KiHIlI 3a mikayoro 3 3 mominkamu Big O mo 100%. Ilpu migBuineHHi
BOJIOTOCTI TOBITPSI BOJIOC TOJOBXKYEThCS 1 CTpiJKa BiAXOAWTH BIpaBo. [Ipu
3MEHIIIEHH] BOJIOTOCTI MOBITPSI BOJIOC CKOPOUYETHCS 1 CTPJIKA BiJXOJHTH BIIiBO.
OO6epTaHHsAM PETYNIOI0YOr0 TBHHTA CTPLIKY MOXXHA BCTAHOBUTH Ha TOTPiOHY
MOJINKY HIKainu. Harar Bomoca yTBOPIOETHCS Barol S, SKOI0 3aKiHUYETHCS
CTEPIKCHB.

3B'I30K  MDK JOBXKHHOIO BOJIOCA 1 BIJIHOCHOIO BOJIOTICTIO IIOBITPS
HEeJHIHHUA, TOMY IIKaja TirpoMeTpa HepiBHOMipHA. ['irpoMeTp po3paxoBaHUMi
Ha pobory mpu Temmeparypax Big -50°C mo +55°C. Mexi BUMiproBaHHS
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BiZHOCHOI Bosiorocti moBitpst - Bim 30% mo 100%; moxwmbka BHMIiprOBaHHS
+10%. Llina nominku mkamu - 1%. Bimik poOasSTh A0 101 MOMUIKY [TKAJIH.
BosocHuii rirpomMerp BCTAaHOBIIOIOTH B IICUXPOMETPHYHIM Oynmi Ha
crierianbHoMy tatuBi (puc. 4.4) MiXk CyXUMH i 3MOYCHHM TEPMOMETPAMH.
UyTauBicTh TiIrpoMeTpa 3 4acoM 3MIiHIOETHCS, TOMY HOTO MOKa3u HEO0OXiqHO
MOPIBHIOBATH 3  BIJHOCHOIO BOJIOTICTIO, BHM3HA4YE€HOIO 3a JOIIOMOTOIO
ncuxpometpa. IIpu Temneparypi -10°C rirpoMeTp € OCHOBHUM IPHIAZIOM IS
BHMIpIOBaHHS BOJIOTOCTI TOBiTps. [Ipriian € BITHOCHUM, 1 TOMY JUIsl OTPUMaHHSI
IMCHUX 3HAa4YeHb BIIHOCHOI BOJIOTOCTI MOBITpS B 3MMOBHH mepion (mpu
TemrepaTyp Hiwkue -10°C) B moKa3u rirpoMeTpa BBOIATDH HOIPABKH.
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Puc 5.3. Bonocsiauii rirpomerp [2] Puc. 5.4. I'padik nomnpaBox ajist

BOJIOCSIHOTO Tirpomerpa [2]
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BoHY BHU3HAYAIOTHCS HA OCHOBI MapalielbHUX 1 OJHOYACHUX BUMIipIOBaHb 3a
CTaHIIHHUM TICHUXpOMETpOM 1 rirpomerpom mporarom 1 — 1,5 wmicsus o
HacTaHHS CTIMKuMX Temmeparyp Hmwkde -10°C. Ha ocHOBI mmx BHMIipIOBaHb
OynytoTh rpadik 3BSI3Ky MK ITOKa3aMH IICHXpOMETpa i TirpoMerpa, SIKHA
BUKOPHCTOBYIOTH JUIsl TIEPEBOY TIOKA3iB TirpoMeTpa B MMOKAa3H ICUXPOMETPA.

Jlist 11boro Ha MUTIMETPOBOMY Mamepi Ha BEpTHUKaJIbHIM OCl BiIKIaaloTh
BIZTHOCHY BOJIOTICTH 3a IICHXPOMETPOM, a Ha TOPH3OHTAIBHIH OCI — TOKa3"
rirpomMerpa. 3Ha4eHHS BiJHOCHOI BOJIOTOCTI 3a TCHXPOMETPOM 1 TIrpOMETPOM,
SIKi BUMIpSIHI OJHOYACHO, BiJMiYaloTh Ha Tpadiky TOUYKOIO, IO JICKUTH Ha
MepeTUHi JIiHiH, 1o BiamoBigaoTe MM 3HaueHHAM (puc.5.4). Komu yci Touku
HAHECEHI, BOHH YTBOPIOIOTH (SAKIIO TIrpOMETP CIPaBHHUi) BiJHOCHO BY3BKY
CMyTy, sKa pO3TallOBaHa M KyToM mnpuOmmsHo 45° 10 oci KOOpIWHAT.
IMocepenuni 1fi€i cMyru npoBOAsTh JiHiO (ii pIBHSHHS MOXKHA BH3HAYMTH
METOJIOM HaWMEHIIMX KBaIpAaTiB), 3a SKOK MEPEBOIATH MOKA3W [irpoMeTpa B
MOKa3u ncuxpomerpa. [t 3pydHOCTi Ha OCHOBI rpadika CKIIaAIOTh MEPEBIIHY
tabnuio (puc.5.4), 3a sIKOIO JIETKO 3HAWTH BiAIOBIIHI 3HAUEHHS. B 11iif Tabnuii
3HAXOMATHCS MMOKA3H rirpoMeTpa y JiBOMY BEpTHKaIbHOMY CTOBILI (HecsaTku %
BIZIHOCHOI BOJIOTOCTI) i ¥ BEpXHbOMY TOPHU3OHTaNbHOMY psAKy (omunui %0).
Bunpasneni 3Ha4eHHS BiZHOCHOI BOJIOTOCTI BHM3HAYAlOTh 32 HEPETHHOM
IECATKIB 1 OOWHHIL BIACOTKIB BIZHOCHOI BOJIOTOCTI 3a TIrPpOMETPOM.
BumnpasieHi BeJIWYWHM BiTHOCHOI BOJIOTOCTi, a TaKOX TeMIiepaTypa IOBITPs
JIO3BOJITIOTh ~ OJIEPYKaTH  1HINI ~ XapaKTEPUCTHKH  BOJIOTOCTI  TOBITPA,
BHKOPHUCTOBYIOUYH TICHXPOMETPHYHI TaOIHIIi.

IL1iBKOBHI  METCOPOJIOriuHMiA _ Tirpomerp M-39 3aCTOCOBYIOTH IS
BUMIPIOBaHHS BiTHOCHOI BOJOTOCTI MOBiTps. [IpuHIMI Aii npuiary 3acCHOBaHUH
Ha BJIACTUBOCTI TirpOCKOIIYHOI OpraHiyHOI IUIIBKM 3MIiHIOBATH CBOI JIiHIHHI
PO3MipH B 3aJICKHOCTI BiJI BITHOCHOI BOJIOTOCTI TOBITPSI.

[puiiomMHOO YacTuHOIO rirpomerpa (puc.5.5) € HaTArHyTa Ha MeTayueBe
KiNbIe TirpOCKONiYHA TBapWHHA IuTiBKa 1 (MeMOpaHa), B ILEHTpi sKOi
3HaXOJUTHCS MeTaneBa maiba. Kinble KpinuThcst TBUHTAMHM 2 10 METaJeBOI
pamku 3. MemOpaHa 3a JOTIOMOTOI0 TATH 3'€IHaHa 3 IIePeIATOYHIM MEXaHI3MOM
puiany, SKAW CKIamaeThcss 3 oci, cTpimku 4 i rupi 7. T'mps 3abe3medye
MOCTIHHWHA HATAT TIUTiBKK. Yepe3 TmepemaTouHuii MexaHi3M jaedopmariis
MeMOpaHH, siKa TIPOXOIUTh B PE3yJIbTaTi 3MiHH BOJIOTOCTI TIOBITPSI, IEPEIAETHCS
Ha cTpinky. [Ipu 30UTBIIEHHI BOJOTOCTI MOBITPS IUTiBKA PO3IIUPIOETHCS, TOMY
Bich 1 3akpiliieHa Ha HIM CTpiKa MO €0 TUPI TOBEPTAIOTHCS 3a
TOJMHHUKOBOIO CTPLIKOI0. [Ipu 3HIDKEHHI BOJIOTOCTI IUTIBKA CTHCKAETHCS 1 32
JIOTIOMOTOI0 TSATH TIOBEPTAE BiCh 1 CTPUIKK IIPOTH T'OAMHHUKOBOT CTPLIKH.

IirpoMeTp po3paxoBaHuii Ha poOOTY MpH TeMueparypax nositps Bix -60°C
no +35°C. Bimmik BoJOrocTi MOBITPS BHKOHYIOTH 3a IIKaioro 6. Mexi
BuMiproBaHHs - Bi 30% no 100%, noxubka BumiproBanHs +10%, miHa mOUTKA
mkanu - 1%. [llkana piBHOMipHA, HAa BiIMiHY BiJ BOJIOCSHOTO TirpoMeTpa.
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Bimmik 1o TirpoMeTpy BHWKOHYIOTH  OApa3y TMiclId  BiIJIKy 3a
MCUXPOMETPUYHUM TEPMOMETPOM JUIsI TOTO, MO0 PI3HHMIS B dYaci Mix
CIIOCTEPEIKCHHSIMH Oyia skoMora MeHIor. I[loyaTkoBa YCTaHOBKA CTPUIKA
NpWIaay Ha MOTPiOHY MOJUIKY IIKaJIH 3JIHCHIOETHCSI 00EpTaHHIM I'BUHTIB 2.

Puc. 5.6. Cxema rirporpada [2]
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[lriBKOBHH TirpoMeTp — I BiZHOCHHWH mpwian. B #oro mokaswu, sx i B
MIOKa3u BOJIOCSTHOTO TirpOMeTpa, BBOJSATH IOMPABKH, SKi OJieprkaHi 3a rpadikom
3B'A3KY ITOKa31B IUTIBKOBOTO TirpoMeTpa i ICUXpoMeTpa.

lirporpad  mereoposnoriyanit  M-21 3acTocoByloTh At Oe3mepepBHOI
peecTpa-1ii 3MiH BiZIHOCHOI BoJlOrocTi MoBiTps B Haci. ['irporpagu OysaroTh
BOJIOCSIHUMH 1 tutiBKoBUMH (M-39).

[IpuiiOMHOO YACTHHOK BOJOCSHOTO Tirporpada (puc.5.6) € KMyT
3HEKUPEHOTO JIIOJICKKOTO BOJOCCSA 4, KiHIII SIKOTO 3aKpiljieHi 10 €0OHITOBUX
BTYJIOK Ha MeETaJeBOMY KpOHINTeHHI. B cepemHiii yacTwHi XMYyT BOJIOCCS
3a4YeIUIiCHUH radok 3. 3MiHa JOBKHHHU BOJIOCCS 4Yepe3 cucTeMmy BakermiB 11 2 Ta
JIBOX KOJIHYATHX BaJMKIB IEpPEOaeThCsl Ha CTpinky 6 3 mepom 7. Kpupominiiai
BaKei KOMIICHCYIOTh HEPIBHOMIPHICTh ITOJOBXKEHHS Bojoccsa. KpuBm3Ha
BOXENIB CIEIlialbHO po3paxoBaHa. BoHM 3a0e3MmedyroTh pPiBHOMIpHICTH
NepeMilleHHsl Tepa MpH HEpPIBHOMIPHHUX 3MiHAX JOBKHHU XXMYTa BOJIOCCS y
3B'SI3KY 31 3MIHOIO BOJIOTOCTI.

Bomnoc rirporpada 3aBxau 3HaXOIUTHCS B HATSTHYTOMY CTaHI 3aBISIKH
NIPOTHBA3i, KO0 3aKIHIYEThCS Baxiab 2. Ha 3a1any moainky BOJIOroCTi MOBITPS
nepo Tirporpaa BUBOIATH CIIELiaTbHUM BCTAHOBJIIOBANBHUAM TBHHTOM 5. Moro
00epTaHHs 3MIHIOE HATAT BOJOCCS.

PeectpoBanpHa wacTHHA Tirporpacda ynamroBaHa TaKk CaMo, SK 1 B IHIIHX
camomnwciiB. ['irporpadu MOXyTh OyTH TOOOBUMHU Ta TH)KHEBUMH B 3aJISKHOCTI
Bil mBHIKOCTI oOepraHHs Oapabana. Crpiuka rirporpada posrpadiieHa
napaesbHIMHU TOPH30HTAIBHUMH JiHISIMH 1 BepTHKalbHUMHK ayramu. [lo myrax
BH3HAUYAIOTh Yac, a 10 JIiHiAX — BIIHOCHY BOJIOTICTh TOBiTps. KoxkHa mosinka Ha
CTpivLI 3a BOJIOTICTIO MOBITps BiAnosinae 1%, a 3a wacom — 15 xB. s no6oBoro
Ta JIBOM FOJMHAM ISl TH)KHEBOTO Tirporpada.

lirporpad BcTaHOBIIOIOTH B OAHINA Oyami 3 Tepmorpadom. [lepen podbororo
npwiany OapabaH 3aBOJSTH IO YHOpPY 1 HATSATalOTh CTPIUKY, Ha 3BOPOTI SIKOI
BKa3ylOTh 4ac yCTaHOBKH. Ilepo BCTaHOBIIOIOTH Ha TOJUIKY, sKa BiJIOBinae
(hakTUYHIN BiIHOCHIN BOJOTOCTi, BU3HAYCHIH 32 ICUXPOMETPOM.

lirporpad € BIZHOCHUM TPUITATOM, TOMY pE3YJIbTaTH BUMIPIOBaHHS
BOJIOTOCTI TIOBITPSI MOPIBHIOIOTH 3 MOKa3aMM IcUXpomeTpa. st 1poro mia gac
BIITIKY 32 TICHXPOMETPOM POOJIATH TOMITKH Ha CTpidli Tirporpada IerKum
i IHOMOM TIepa.

Crpiuky rirporpada oO0pobmioroTh rpadigauM MeToaoM. byayioTs rpadik i
TaOJIHIIIO 32 BiUTIKOM IICHXPOMETpPA 1 BIIJIIKOM, 3HATHM 13 CTpiukm Tirporpada,
aHAJOTIYHO TOMY, SIK L€ BHMKOHYIOTH Juisi rirpomerpa. Ilomanpma oGpoOxa
CTPIYKM TIOJISITAa€ B TOMY, IO BUKOPHCTOBYIOUM OJep)kKaHMH Tpadik mist
KO>KHOTO BIITIKY 3a rirporpa)oM, 3HATOTO 31 CTPIYKH, 3HAXOJATh BiIIOBIIHUH
BIZUTIK 32 ICUXPOMETPOM, SIKUii 1 Oyie BUIIpaBJIICHUM B1JUTIKOM rirporpada.
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5.3. ICUXPOMETPHUYHI TABJIUIII

IMcuxpoMerpuuni  TabmmIi BHUKOPHCTOBYIOTh ISl  BH3HAUYCHHS
XapaKTEepPUCTUK BOJIOTOCTI aTMOC(EpHOTO MOBITPS  HAa OCHOBI BUMIPSHHX
3HaYeHb Temmeparypu moBitps (I, «cyxuit» Tepmomerp) i Temmeparypu
«3mouenoro» tepmomerpa (1), sxi Bupakeni B rpamycax Ilenbcis. Bonu
JIO3BOJISTIOTh BU3HAYUTH TaKi XapaKTEPHUCTHUKH BOJIOTOCTI TMOBITPS: MPY>KHICTh
BosHOI apu (€, M6); Touky pocu (g, °C); Bimnocny Bonoricts nositps (f, %);
nedinuT npyxHocti Bosroi mapu (0, M6).

KpiM 1poro, Tabmuili MO3BOJSAIOTH BH3HAYUTH OYIb-SKY XapaKTEPHCTUKY
BOJIOTOCTI 32 BiJOMHMH 3Ha4€HHSIMH TEMIICpaTypu MOBITps 1 OyIb-iKy 3
MepepaxoBaHUX XapaKTEPUCTHK BOJIOTOCTI.

B OCHOBY poO3paxyHKy TaONWIp MOKJIaAeHA 3aJeKHICTh MaKCHMAIbHOI
OPYXKHOCTI  BOISHOI MapH BiJl TEMIEPATYpH, sKa yTOYHEHA 3a Pe3yNbTaTaMH
JNOCTIKEHh ~ TEPMOAMHAMIYHHX  BJACTHBOCTe#l  Bomororo moBitps. Ll
3aJeXKHICTh y BIINOBiAHOCTI 13 «TeXHHYEeCKHMM periaMeHToM BcemupHOi
Mereoponornyeckoit Opranu3anuu» Mae BULIsi [6]:

UL TIPY KHOCTI BOJsAHOI mapy Haj Bonoio (Eqp)

Ty Ty
logso Eas = 10.79574 (1 — ) = 5.02800 logy |

4 T
+1.50475 - 10~ [1 —10-823¢° (?1)} +

1042873 -10~3 [1:]4-?6?55 (1-%)- 1] + 078614  (5.16)

JUI MAKCUMAJIBHOT IIPY>KHOCTI BOISHOL apy Hax 15010M (Eqj)

Tl Tj.
logyp E1q = —9.09685 (?— 1)—3.55554 logsp (?)4‘

+0.87682 (1——) + 0.78614. (5.17)

Tyr Ty = 273,16°K (t; = 0,01°C) — remneparypa piBHOBAaru Mixk JbOJIOM,
BOJIOI0 1 BOmsHOIO maporo (morpiiiHa Touka Boau); T — TeMmmeparypa 3a
abCOMIOTHOIO LIKAJIOK, AKa 3B'A3aHa 3 TemnepaTyporo (1) 3a mkanoro Ienbcis
criBBigHomenusm T = 273,15 + L.

Po3paxyHok TaOnuib 3acHOBaHMH Ha ICHXPOMETPHYHIH (opmyi s
BUIIAJIKy: KOJIM Ha OaTHUCTi 3MOYEHOro TepMmomMerpa Boga — (opmyia (5.14);
KoM Ha Gatucti Jix — hopmyaa (5.15).

[TcuxpomeTpudHi TaOIHIII BKJIFOYAIOTh BiCiM OCHOBHHX TaOJIHIIb.
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Tabaung 1 ciayxuth jis Bu3HaueHHs Temneparypu Touku pocu (tg, °C),
npyxHocTi BojsHoi mapu (€, M6), nediuuty npyxuocti Boasnoi mapu (d, M6)
npu pisHuX 3HadeHHsx Temmneparypu mositps (1,°C) i BimHOCHIM Bomorocti
(f, %).

Tabmuns 2 cnyxuts ana susHadenss g, e, f, d ma ocmoBi BuMipsHHX
3HadeHb Temneparypu nositps (1) i remnepatypu smouenoro tepmomerpa ().

Tabmuisg 3 Coy»XuTh I BU3HAYeHHs mompaBok Ae (MO) 0 mpy»KHOCTI
BoIsHOT mapu € (M6) Ha Tuck nositps (P) mwis cranmiiiHoro ncuxpoMerpa npu
(t -t") Bix 0°C mo 10°C (oma!), mpu (t -t') Bix 10°C no 30 °C (oza!) i mpu (t -t)
Bixg 0°C mo 10°C (mmina!).

Tabnuus 4 ciyuTh Ui BU3HAYeHHs nonpaBok Ae (MO0) 10 mpyxHOCTI
Bo1saHOT apy € (M6) Ha THck mosiTps (P) s acmipaniitHoro meuxpomeTpa mpu
(t -t") Bim 0°C no 10°C (soga!), mpu (t -t) Big 10°C no 30 °C (oza!) i mpu (t -t)
Big 0°C mo 10°C (mmix!).

Tabnuis 5 ciayXuTh JUIs BU3HAYEHHS MAaKCHMATIbHOI MPYKHOCTI BOJSIHOT
napu E1p (M0) Haj III0CKOIO [TOBEPXHEIO YKCTOI BOJH IIPU Pi3HUX TEMIIEPATypax
(t,°0).

Tabnuis 6 cinyXuTh Ul BU3HAYEHHS MAaKCHUMAIbHOI MPYKHOCTI BOJSIHOT
mapu Eqg (MO) Hamg IUIOCKOIO TOBEPXHEI0 YHMCTOrO JIbOLY MPH PIi3HHUX
temmneparypax ({,°C).

V Tabauugx 7 i 8 HaBeneHi 3HAYEHHS TeMIIEPATypH ToukH pocH tg (Tabm.7) i

Temneparypu Touku idero {j (ta6n. 8) mpu pi3sHMX BenMYMHAX MPYKHOCTI
BOJIHOI mapu € (MO).

VY Tabi1. 2 XapaKTepUCTUKH BOJIOTOCTI OOYHMCIICH] IS KOJKHOI ITapH 3HAYCHB
TemnepaTypu noBiTpst i Temmeparypu 3mouenoro Tepmomerpat' B Mexax
(mo t) Bim -20,0 mo +5,9°C ana meomy i Bix -10,0 go +29,9°C nng Bomm 3
muckpetHicTio 0,1°C ms mokasiB KOKHOTO TepMoMeTpa. TemmepaTypa TOYKH
pocu ty pospaxosana mis KoxHOro 3HadeHns (€) y BiamosigHocTi 10 Gopmynn
(5.16) i BiamoBimaE BH3HAYCHHIO TOYKH POCH, NPHUHHATOMY BCecBITHBOIO
Merteopomnorianoio Opranizariero (BMO). Bigmocua somoricts mositps (f) i
IeIIUT MPYKHOCTI BOASHOI Mapu (d) o0YmciaeHl BIZHOCHO  BOAM, IO
BiJINIOBiJIa€ 3aralbHONIPUUAHATIH mpakTumi i pekoMeraamisMm BMO. s Oinbim
TOYHOTO BHM3HAYEHHS TOYKH DPOCH (td) MpH BT'€MHUX 1 Manmx JOJaTHUX
temmepatypax, B T1abn. 2, npu t < 7,0°C mpyxnicts Bomsmoi mapu (€)
NpHBEJEHa 3 TOYHICTIO 0 COTUX 4acTok Mimibapa. ITpu T > 7.0°C mpyxwicts
BOJISTHOT TTapy pO3paxoBaHa 3 TOUHICTIO JI0 IECATHUX YacTOK Mijibapa.

Hageneni B Ta0i. 2 XapakTepUCTHKU BOJIOTOCTI TOBITPSl NPH BU3HAYCHHI iX
32 JaHUMH CyXOro 1 3MOYEHOTO TEPMOMETpIB, Y BIINOBIIHOCTI 10 (opmyin
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(5.14) i (5.15), oOumcneni mis tucky mositps 1000 m6 (rlla). Ilpu THCKY,
BiaminHoMy Bix 1000 m6 (rlla), mpyHICTh BOISHOI MapH, a pa3oM i3 Hewo i
iHII XapaKTePUCTUKU BOJIOTOCTi, MOTPEOYIOTh BBEICHHS MOIMpPaBKH. BoHU
BUM3Ha4arOThcs 3a Tabi. 3 (a, 0, B). 3a BUNpaBIEHMM 3HAYEHHAM MPYXKHOCTI
BOJSHOI Tapu BHM3HAYAIOTh IHII XapaKTEPUCTHKH BOJOTOCTI TpH JaHIH
TeMIepaTypi MOBITPS 33 JOMOMOTOIO i€l )k Tabu. 2.

Tabnuito 2 BUKOPUCTOBYIOTh Ul BU3HAYEHHS MPYXKHOCTI BOISHOI HMapH Ta
IHIIMX ~ XapaKTEPUCTHK  BOJIOTOCTI INPH  BUMIPIOBAHHAX  acIipariiHuM
MCHXPOMETPOM MPH IMIBUAKOCTI BEHTHIALII 2 M/C 1 ICHXPOMETPHYHOMY
koedimienti Tepmomerpis A = 0,0006620 ~ 0,0007 rpax™. B mpoMy BHIAIKy
JUlsi  BU3HAYCHHs CyMapHOi MONpPaBKH [0 NPYXNKHOCTI BOJSHOI Mapud Ha
BiIMIHHICTh TICHXPOMETPUYHOTO KOeQiIlieHTa TEPMOMETPIB i aTMOC(HEPHOrO
tucky Big 1000 MO, siKi IPUIHATO NPH PO3paxyHKY TalIl. 2, BUKOPHCTOBYIOTh
Tabn. 4 (a, 0, B).

Tabmmrs 1 ciry>XuTh 1711 BU3HAUCHHS XapaKTEPUCTHK BOJIOTOCTI MOBITPS 3a
BUMIpSSHUMH  3HAYCHHSAMH TeMIlepaTypd 1 BIJHOCHOI BOJIOTOCTI  TpH
Temrnepatypax Huwkde -10°C, konu BiIHOCHA BOJIOTICTh Ha METEOPOJIOTIYHHX
CTaHIiTX BU3HA4YeHa 3a TirpoMeTpoM. [IpuM BHU3HAYEHHI XapaKTEPUCTHK
BOJIOTOCTI 32 BHUMIPSHUMH 3HAYCHHSAMH BITHOCHOT BOJIOTOCTI 200 TOYKH POCH,
ToTIpaBKa Ha TUCK HE BBOIUTHCS. Tabmuis 1 0XOIITIoe iHTepBall TeMIiepaTyp Bif
-84,5 1o -9,9°C.

3apnanus 1. O3HalioMJIeHHSI 3 MPABUJIAMH KOPHCTYBAHHS
NCUXPOMETPUYHUMH Ta0IuISIMHA

s euxonamns  3aedamms  HeobXxiowo 3 Acysamu  pisuunuili  3micm
Xapakmepucmuk — 601020Cmi  NOGIMpsl, BUBYUMU  NOSICHEHHS 00
HCUXPOMEMPUYHUX MAOIUYL, PO32TSIHYMU CIPYKMYPY KOJHCHOT 3 madauyb.

PosrisiHeMO  OCHOBHI ~ THTIOBI  3aBHaHHS, Uil BUPIMIEHHS  SKHX
BHKOPHUCTOBYIOTH TICUXPOMETPHUIHI TaOIHII].

1. Bu3HAYUTH XapaKTEPUCTUKH BOJIOTOCTI TOBITPS 3a TIOKa3aMu

CTaHIIMHOTO IICUXpPOMETpa, Ko arMocdepHuii Tuck P = 1000 m6
(rITa), i3 ypaxyBaHHsM (ha30BOTO CTaHY BUMAPHOT MOBEPXHi 3MOYEHOTO
TepMOMETpA.

B Tabn. 2 BHOMparoTh KOJOHKY, SKa BiANOBiJa€ 3HAYCHHIO TEMIEPATYpH
CYXOTO TepMOMETpa (t). B nepmriit rpadi mig OykBoro t' 3HAXOAATH TeMITEpaTypy
3MOYEHOT0 TepMOMETpa. B 4oTHpHoX HacTymHuX rpadax 3Haxoxath g, €, T, d.

DNpuknanlt=77C; t =23C; P = 1000 m6. Cranuiiinuii
ncuxpomeTp[6]. B xomonmi tabn. 2 (Boma!) t = 7,7°C B rpadi t' 3maxomumo
panok 2,3°C, B skoMy BusHauaemo: g = -9,8°C; € = 2,9 Mm0; f=28%w,d=76
MO.

75



Ilpu Temneparypi 3moueHoro tepmMometpa t' Hikue 0°C Ha GaTucTi MOKe
crocrepiratucs Jiig abo mepeoxoyio/pkeHa Boja. B mpomy Bumaaky B Tadi.2
chmig  BUOpaTH KOJIOHKY Ui BH3HAYCHHS XapaKTePUCTHK BOJIOTOCTI,
BpaxoBylo4uH (a3oBHil CTaH BHIIAPHOI MMOBEPXHI 3MOYEHOTO TEPMOMETPa, y
BIIMOBIIHOCTI i3 HAAMKUCOM Y BEpXHbOMY KyTi Ha ctopinmi (JIix! a6o Boxa!)

ODpuxnan2 t=12C;t =-23C (nig); P = 1000 m6. CTanuiiinuit
ncuxpometp [6].

B xomormi taém. 2 (mial) t = 1,2°C B rpadi t' 3smaxomammo psagox -2,3°C, B
sxomy BusHadaeMo: tg = 11,3°C; € = 2,59 M0; f =39 %; d = 4,07 m6.

2. BusHauMTH XapakTEPUCTHKH BOJOTLOCTI TMOBITPS 32 MOKa3aMu
CTAHI[IHOTO MCHXPOMETPA, SKIIO BiOME KOHKPETHE 3HAYEHHS
aTMOC(EpHOTO THCKY, 13 ypaxyBaHHAM (a30BOTO CTaHy BHUIAPHOI
MOBEPXHI 3MOYEHOTO TEPMOMETPA.

SIKImo Mpu BUMIPIOBAHHAX BOJIOTOCTI CTAHIIHHUM TICHXPOMETPOM THCK
Binpisuserscs Bixm 1000 M6 (rIla), To B omepskani 3 Tabi. 2 3HAYEHHS CIIiJ
BHECTH TOIMpPaBKy HAa THUCK. [lompaBka Ha THCK O MPYXKHOCTI BOASHOI HapH
(Ae) Busnawaetncs 3aTabn. 3a (st -t' Big 0 mo 10°C) a60 36 (nnat -t' sin
10 10 30°C), sixio Ha GaTUCTI 3MOYEHOTO TepMoMeTpa Oyre Boaa. [Tonpaska Ha
THCK JI0 TIpYXHOCTi BoasiHOi mapu (Ae) BuzHauaeThcs 3a Taba. 3B, AKIIO HA
OaTHCTi 3MOYEHOro TepMoMeTpa Oyae nix. Ilompasky (Ae) momarots 10
OJIepKaHOTO 3a TadJ. 2 3Ha4YeHHs €, AKulo arMocdepHuii Tuck Menme 1000 M6
(rTla) i BigHiMaroTh, sk arMocdepHuil Thck Oimpire 1000 M6 (rlla). 3a
BHIPABICHAM 3HAYEHHAM Cgynp — €1000 T Ae, B Tiif e KoyoHII Taba. 2 B
rpadi «€» 3HaXOAATh HaOmmxK4e 10 Cpynp (aO0 piBHE HoMy) 3HadyeHHA i B
1IbOMY PAJIKY BH3HAYAIOTH BUIpaByieHi 3Hauenns tg, f, d.

ODpuxnan3. t=-65C;t =-82°C (nin); P = 853 M6. Cranuiiiuuit
ncuxpometp [6].

B Ttabm. 2 (mn!), 3maxomumo B Komomm U =-6,5°C mput' =-8.2°C
3Havenns € = 1,85 m6. Pismmmus (t -t') = - 6,5 —(-8,2) = 1,7°C. B T1a6u. 3B 114
(t-t") = 1,5°C i nna P = 850 M6 3naxomumo Ae = 0,16 mM6. Tax sx P < 1000 M6,
TO Cpymp = 1,85 + 0,16 = 2,01 m6. B Ta6n; 2, B komouni t = - 6.5°C (imin!)
3HaxoauMo Haiommkue mo 2,01 3uavenus € = 2,05 M0, sKOMYy BiAIOBIAaIOTH
tg=-14,1°C; f =55%; d = 1,71 m6.

3. BusHauMTH XapaKTEPHCTHKH BOJOTOCTI TMOBITPS 32 TIOKa3zamu
acmipamiifHOTO TICUXPOMETpa, SKIIO BiJloMe KOHKPETHE 3HAYCHHS
atMoc(epHOro THCKY, i3 ypaxyBaHHSM (Pa30oBOro CTaHy BHIApHOI
MOBEPXHi 3MOYEHOTO TEPMOMETPA.

IIpn BU3HAYEHHI BOJIOTOCTI acHipallifHUM ICHXPOMETPOM 3i IIBUIKICTIO

BEHTUJIALT TEPMOMETPIB 2 M/C 1 NCHXpOMETPHYHOMY Koe(ilieHTy A , 110

76



nopismioe 0,0006620 ~ 0,0007 rpax’ Takox BHKOpHCTOBYIOTH TaGm. 2. J{us
BUM3HA4YeHHs nonpaBku A€ 10 npyxkHOCTI BOAsAHOI NMapu Ha TMCK 1 Ha
BIIMIHHICTh TICUXPOMETPUIHOTO KOEPIIiEHTY acTipamiiHOTO MCUXPOMETpa Bif
CTAaHLIAHOrO BUKOPHCTOBYIOTH Tabiu. 4a, 0, B. Bci XxapakTepucTuKH BOJIOTOCTI
3HAXOJATh 32 BUIPABICHUMH 3HAYCHHSMH TPYXKHOCTI BOJSHOI MapH, Tak camo,
SIK 1 TIPY BEMIPIOBAHHSX 32 JOIIOMOTOIO CTaHIIIHHOTO rcuxpomeTpa. [Ipu mpomy

nonpaska A€ mis ycix 3HaueHHsx P — gomatHa.

ODpuxknapgét=123C;t' =72°C;, P = 1000 m6. Acmipaniiinuit

ncuxpomeTp|[6].

B Ta61. 2 (Boma!), 3raxomumo B kononmi t = 12,3°C npu t' = 7,2°C 3naucHns
¢ = 6,1 M6. Pizamms (t -t') = 12,3 - 7,2 = 5,1°C. B 1a6u. 4a n1s 3Hauenns 5°C,
sxe Hait6mmkae jo ( -t') =5,1°C i mo P = 1000 M6 3maxomumo A¢ = 0,66 M6
~ 0,7 m0. Bunpasnene 3HauCHHs Counp = 6,1 + 0,7 = 6,8 M0. B Tabin. 2, B
xomomti t = 12,3°C (Boza!) 3HaxoamMo 32 €gyunp = 6,8 M6: 1g = 1,5°C; f = 48 u;
d=7,5wm6.

4. Bu3HAuUTH XapaKTEPUCTHKH BOJIOTOCTI 3a BUMIPSHUMHU 3HAYCHHAMH
temneparypu nositps (1) i remmepatypu Touku pocw (tg).

B mpomy Bumanky 3a Temmeparyporo mnositps () smaxomsars B Tabm. 2
KOJIOHKY 3 BiI[HOBiIIHI/IIl/II/I XapaKTEepPUCTUKAaMH BOJIOTOCTI 1 B JApyriid rpadi
BUOMparoTh 3HaueHHd g , HAWOIMXYe 10 BUMIPSAHOTO 3HAYEHHSA TOYKH pocu. B
PSIKY IIHOTO 3HAYEHHS OJEPKYIOTh YCi iHmI XapakTepucTuku Bojorocti (€, f,
d). TMonpapku Ha THCK NpH ILOMY He BBOAATHCA. B KHIKKH CIIOCTEpEXKEHb i
TeJIErpaMu CTaBIAThH BUMipsHe 3HaueHus Ly, a He Tabnuune td*.

Il puk aa a5 Temneparypa nositpa t =11,4°C,t 4=0,5°C [6].

B 1a6n. 2 B xononui t = 11,4°C y apyriii rpadi 3HaX01UMO td* =04°C, B
PAIKY SIKOTO BU3Ha4aeMo € = 6,5 mO; f=47%; d=7,2m6.

5. BusHauuTH XapakTePUCTUKHA BOJIOTOCTI IOBITPS 3a BHUMIPSHUM
3HAYCHHAM TEMIIEPATypH MOBITPs i BiJHOCHOI BOJIOTOCTI MOBITPs 3a
FirpOMETPOM.

3a Tabnm. 1 Ha OCHOBI BHUMIPSHOTO 3HA4Y€HHS TEMIIEPAaTypU IOBITPS
BUOMPAIOTh BiJMOBIHY KOJOHKY (BHMipsiHAa TeMIlepaTypa 3HAXOAUTBCS MIiXK
BKa3aHUMH Me&XaMHu abo JIOpiBHIOE OJHIN 3 HUX). B mepuuiii rpadi KoJI0HKH 3a
3HAYEHHAM BiHOCHOI Bojorocti f 3Haxomsare psmox. B TphOX HAacTymHHX
rpadax psiay 3HaXOISTh MPYXKHICTh BOJSHOI Mapu €, TEMIIEPATypy TOYKH POCH
ty Ta mediumr mpyxmocti Bomsroi mapu O. BumipsiHi 3HadeHHs BiZHOCHOL
BOJIOT'OCTI OKPYTITIOIOTH 110 5%.

Il pucxunapn6. [pu temueparypi nositps t = - 31,2°C Bumipsina 3a
rirpoMeTpoM BixHOCHa Bosoricts f = 67%.[6].

77



B ta6n. 1 B xomonmi { «six - 31,4 no — 31,2» y paaxy f = 65% 3uaxomsTs:
e =0,293; tq = - 35,7°C, d = 0,157 m6.

36im npo 3aedammns noeuHen CKIAOAMUCS 3 PO36' A3AHUX NPUKIAOIE |
KOPOMKO20 ONUCY NOPSIOKY PO36’ 3KY.

3apnanus 2. BumipioBanHs1 BOJIOToCTi MOBITPS cTaHIiiTHIM
MCUXPOMETPOM

M euxonanma 3ae0amnHs HeOOXIOHO Mamu CMAHYIUHUL NCUXpPOMEmp,

anepoio, ncuxpomempudni maobauyi, wmamxu bamucmy, OUCIUILOBAHY 800Y.

1. BuBuutm OyIoBY, MpaBHja YCTAHOBKH 1 METOJIUKY CIIOCTEPEXKECHb 3a
CTaHI[IHHUM TICHXPOMETPOM.

2. [TIligroryBaTu mpmiag OO CIOCTEPEKEHb, TOOTO IOB'I3aTH pe3epByap
3MOYEHOTO TepMOMeTpa OAaTUCTOM, 3aKPIMUTH TEPMOMETP Ha IITATHBI,
3MOYHUTH OaTHCT BOJIOIO.

3. Tlposectu cepito (3 - 5) BUMIpIOBaHb 32 TEPMOMETPAMHU CTAHL[IHHOTO
MICUXPOMETpa.

4. 3HATH BiJIiK 32 6apoOMETPOM.
5. BsecTun mompaBku y BiAJIK 32 0apOMETPOM 1 TEPMOMETPaMH.
6. BusHauuTH XapaKTEpPUCTUKU BOJIOTOCTI MOBITpS, 3alUCATH PE3yIbTaTH
crioctepexxeHb 3a popmoro:
Tepmomerpu e | T | d| tq
CyxXuit 3MOYECHHI
E | & ) g o ) g o
= “ (& O E | w (% oz
=z | o = = 2 s | B = = =
o = = s QT = s QT
2l | B|E|EE| | 5| &S
A = S B3 | A S =5
=i s A = 5 @

36im npo sukomanHs 3a60aHHA NOGUHEH CKAAOAMUCS 3i CXeMU CMAHYITIHO20
ncuxpomempa, pe3yibmamie cnocmepedicenb ma ix 00pooKu, KOpomKo2o Onucy
NYHKMI6 3a80aHMHSL.

3aBnanHs 3. BuMiproBaHHsI BOJIOroCTi MOBITPs acnipauiinnm
NCUXPOMETPOM

Il euxkonamHs 3a60anHs  He0OXIOHO  3abesnewumu  ACHipayitHum
NCUXPOMEMPOM, AHEPOIOOM, NCUXPOMEMPUYHUMU MAOIUYAMU, bamucmom i
OUCMUTBLOBAHOIO 80000,

1. O3natiomutucs 3 OyI0BOIO acmipalifHOrO IICUXPOMETpa, IpaBHIaMu
HOT0 YCTAaHOBKH i METOJIUKOIO CIIOCTEPEIKEHD.
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2. [TixrotyBatu mpuian A0 CIIOCTEPEKEHb, TOOTO IMOB'A3aTH pe3epByap
3MOUYEHOTO TEepMOMETpa OaTHCTOM, 3aKpIUTH IICHXPOMETp Ha
3aJaHy BHCOTY, 3MOYHMTH OaTHCT BOJOIO, 3aBECTH IPYXHHY
acriparopa.

3. IToBectu cepito (3-5) BUMiproBaHb 32 TEPMOMETPAMH aCHipaliifHOTO
TICUXpOMETpa.

4. 3HTH BIIJTIK 32 aHEPOiOM.

5. BBecTu momnpaBky y BiiJTik 32 6apoMETpOM i TepMOMETpaMH.

6. BusHauMTH  XapakTepUCTHKH  BOJIOTOCTI  MOBITps,  3alHcaTH
pe3yNIbTaTH  CIIOCTEpeKEeHb B Tabiumio 3a  (Qopmoro, sKa
3aCTOCOBaHA JUIsl CTaHIIHHOTO ICHXPOMETpa.

36im npo 8UKOHAHHA 3A60AHHS NOBUHEH CKAAOAMUCA 3i CXeMU ACnipayitino2o
ncuxpomempa, pe3yivbmamie cnocmepexceHb ma ix obpooKu, KOpOmKo20 ORUCY
NYHKMI6 3a80aHMHSL.

3apnanus 4. O3HalioMJIeHHs 3 TirpoMeTpaMu

M eukonamnna 3ae0anHs — He0OXIOHO Mamu GOIOCHUU | NAIBKOGUL
2iepomempu, Mamepiaru OOHOYACHUX CNOCHEPEdCeHb 30 NCUXPOMEMPOM |
2iepomempom, MiniMemposull nanip.

1.
2.

3.

O3HaiOMUTHCS 3 OYZ0BOIO BOJIOCHOTO 1 ITIBKOBOTO TirPOMETPIB.
Bukonatu cepito (2-3) BUMipIOBaHb 3a BCTAHOBJIEHHMH Ha IITATHBI
rirpomMeTpamu.

BuxopucToBytoun BUXigHI Marepiand, TMMOOYIyBaTH MOMPaBOYHUN
rpadik i cKJ1acTH TabJIMIIO TTOTIPABOK TirpoMeTpa.

36im npo sukonanHs 3a60aHHA NOBUHEH CKAAOAMUCS 3I CXeMU BONOCHO2O0 |
NIIBKOB020 2iepomempie, NONpagouHo20 paixa zicpomempa i KOPOMKO20
ONUCY NYHKMIG 3A80AHHS.
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6. ATMOC®EPHI OITA/TA 1 CHITOBUI MMOKPUB TA METO/H iX
BU3HAYEHHA

ATMocdepHi onaau — 1e Boja B TBEPAOMY a00 piIKOMY CTaHi, sika BUITaJae
Ha 3¢MHY ITOBEPXHIO Y BUIJISAI JOIY, CHITY, KpyIu abo rpaay. 1o omamiiB Takox
BITHOCATh MPOAYKTH KOHJACHCAIl BOASHOI Tapu, sKi yTBOPIOIOTHCS
Oe3mocepeIHbO HA 3eMHIH MOBEPXHI a00 MpeaAMeTax 3eMHOT TOBEPXHI.

HeoOxigHoI0 yMOBOIO BHUTIAAiHHS OTAMiB 3 XMap € YKPYITHEHHS EeJIEMEHTIB
XMap — BOJSHUX Kparelb i J0I0BUX KpHUCTaNiB. BoHM MOBHUHHI 301BIIATH CBOT
pPO3MipH HACTUIBKH, MO0 MIBUAKICTH 1X MadiHHA Oyiia 3HaYHO OUITBIIO0, HiX
MIBUKICTh BUCXITHUX ITOTOKIB TOBITPSI.

3MaTHICT, XMapH JaBaTH OMNaIW 3aleXKHUTh BiJ] CTYINEHS il KOJOITHOI
CTIHKOCTI, sika 00yMoBIieHa Qi3nIHOI0 Oym0BOI0 XMapH. KosoinHo-cTiiKi XMapu
OJTHOPI/IHI 32 CBOEID CTPYKTYPOIO 1 CKIIQAIOTHCS TUIBKH 3 OJHUX Kpameib abo
TiNBKH 3 KpuctaniB. OcoONMBO BEIHMKOIO CTIHKICTE OyZe INpH OJHAKOBHX
po3mipax exemenTiB xMap. He naroth omnaais xmapu AC (BHCOKO — KyIT4acTi),
CuU (xymuacTi), sAKi CKJIAgalOThCd 3 MUIKMX Kparesib MPUOIM3HO OIHAKOBOI
Benmmunnn. He marote omamie  xmapu Bepxuboro spycy Ci (mepmcri), Cc
(mepucro-kymuacti), CS (mepucro-miapysari), sIKi CKJIAgalOThCS 3 JbOIOBUX
KpHCTaIiB.

B xmapax, siKi CKJIaIaloTbCs 3 KpamnelbHO-PIIMHHUX EJIEMEHTIB pPi3HUX
PO3MIpiB, MOXeE criocTepiraTucs KoaryJisimis. OxHaK BOHA TMPOXOIUTH BiTHOCHO
noBineHo. Takumu xmapamu € St (mapysati), SC (mapyBaro-Kym4acTi), 3 SKHX
MOXYTh BHIIaJaTH ONAag¥ y BHUIJIAAI MpsAKH (Omamd y BUIIIIAL AyKe IpiOHHX
KpaneJsp aiaMeTpoM He Oinbine 0,5 mm).

KonoinHo-HeCTilKi XMapu MarTh K PiJiKi, TaK 1 TBEPAl €ICMEHTH — Kparui i
kpuctamu. Koarynsmis eneMeHTiB XMap HpPOXOAWTh B HHUX OypXJHMBO i
CYIPOBOKYEThCSA BHIaMiHHAM omajis. J[o ux xMap BigHocats CB (kymuacTo-
nomosi), NS (mapysato-nomosi) inomi AS (BECOKO - mapysari).

B 3anexxHocTi Big Buy 1 hopMu aTMOChEpHI OIMaay, sIKi BUNIAAAI0Th 3 XMap,
PO3ALIAOTh Ha TBepAi 1 piaki (Hamami OyayTh BKa3aHi YMOBHI MMO3HAuKH, SKi
BUKOPHUCTOBYIOTH ISl BI3yalbHOI OLIHKHM XapaKTepy OMajiB).

J1o pigKuXx omajiB HANIEKATh:

e Jlom — omaaM y BUIJSIAI Kpamenib, MagiHHS SKHX SIBHO ITOMITHO.
Bumnaninas JOIIYy TPOXOAWUTh 0O€3 pI3KUX KOJNWUBaHb I1HTCHCHBHOCTI,
Oe3repepBHO ab0 3 KOPOTKHMU ITEPEPBaAMH;

7 3MHMBOBUIM [ON[ — JOII, SIKMH BIAPI3HAETHCS PANTOBICTIO IOYATKY 1
3aKIHUYCHHSM BHIAJIHHA, KOPOTKOYACHICTIO 1 pI3KUMH  KOJUBaHHIMU
IHTEHCHBHOCTI,

» Mpsika — onajy y BTSN TyKe OpiOHUX Kparenb, TaJiHHs SKUX Maike
HE TIOMiTHE Ha OKO, BOHH 3/1al0ThCS HiOW 3BaKEHUMHU B TIOBITPI.
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Jlo TBepauX OmaiB HAJIEXKATH!

* CHIr — BWIAga€ y BHUIIOI KpHCTamiB (CHDKHHOK). Bumaminns
crocrepiraeTbest 0e3 pi3KUX KOJMBaHb IHTEHCUBHOCTI.

7 37MBOBMH CHII' — CHII, SIKMI BiJpI3HSAETHCS PANTOBICTIO IOYATKY 1
3aKiHYCHHSIM  BWIIAQIiHHS,  PI3KUMH  KOJWBAaHHSAMH  IHTEHCHBHOCTI 1
KOPOTKOYACHICTIO.

. Moxkpuif CHIr — BHIIaga€ y BUTIIAI CHIry, SKWUU TaHe, 1 gomnry. Mae
0COOJIMBOCTI, III0 BJIACTUBI CHITOBI.

7# 3JMBOBMH MOKDHH CHII — MOKpDHH CHII 3JHMBOBOIO Xapaktepy 3
0COOJIMBOCTSIMH, BKa3aHVMH B OIHCI 3JITMBOBOTO CHITY.

4 Crirosa Kpymna — HEnpo30pi CHIroBi KpynuHKH 6i0oro a6o MaToBo-6i0ro
KOJIbOPY, M'SIKi KPHXKI 1 JIETKO PO3YABNIIOIOTHECSA MANBISMH. BunamaroTs mpu
TemriepaTypi nositps 6inst 0°C.

¥ CHiroBi 3epHa — HEMPO30pi MATOBO-OUIOTO KOJHOPY TATUYKH 1
kpynuHKH. OCcTaHHI CX0Xi Ha CHITOBY KpYITy, ajie 3Ha4HO MpiOHimIi Bix Hel.

A JIboioBa Kpyma — TBEpIi JILOI0BI MPO30pi KPYIUHKH, B IIEHTP1 SIKUX € HE-
BEJIMKE HEMPO30pe SIaPO.

o JleomoBmit momr — aApiOHI, TBEpAl MOBHICTIO MPO30pPi KyJIBKH, SKi
YTBOPIOIOTHCA 3 TOUIOBHX Kparieslb, KON BOHH IIPH CBOEMY HaIiHHI ITOIIagaroTh
3 Teryoro mapy atMocepu B XOJOTHHUH, ne i 3aMep3aroTh. Hemposope Oine
SITPO BiJICYTHE.

A T'pag — mmatku 160y pizHOT OpMU 1 po3MipiB. SAnpo rpanuH 3a3Buyai
HE Tpo30pe, 1HOMAI OTOYEHE MPO3OPHM IIAPOM, 1HOJI YEPrYETHCS HMPO3OPUMH i
HETMPO30PUMH IIAPAMH.

6.1. BUMIPIOBAHHSI ATMOC®EPHUX OIIAJIB 3 XMAP

BumiproBaHHs KiJTbKOCTI OTaaiB BUKOHYIOTH 3a JIOTIOMOTOIO TPHIIANIB, SIKi
Ha3WBAKOThCS omafgoMipamu (mormoMipamu). BoHH CKIaqatoThCs 3 MPUHOMHOTO
OWTHAPUYIHOTO BiApa, sSKe BCTAHOBIIOIOTH TakK, MO0 BepxXHid #oro kpai
3HaXOIMBCS HAa BHCOTI 2 M Bijl TOBEPXHI 3€MIII.

Jlst Toro, mo6 BUMIPATH KUIBKICTh OMAaJiB HAWOUIBIIT TOYHO, B OMajoMipax
3aCTOCOBYIOTH BITPOBHH 3aXHCT Biapa.

Js peectpamii KiNbKOCTI 1 TPHBAIOCTI PIAKHX ONAJiB 3aCTOCOBYIOTh
CaMOIIHCII JOIy — IUTIoBiorpadu.

Omnayomip TpetbsikoBa 0-1 — OCHOBHUI IPUIIAA ISl BUMIPIOBAHHS OTIA[IiB HA
METeopoJIOTiuHMX cTaHUisix (puc. 6.1). BiH ckimagaeTbes 3 ABOX METalCBUX
Billep, KPWIIKH JO HUX, TUIAHKOBOTO BITPOBOTI'O 3aXWCTy, TaraHa i MipHOTO
CTakaHa.

OmnafoMip BCTaHOBIIOIOTh Ha JEpeB'STHOMY CTOBII abo cremianbHil
MeTaieBiii migcraBmi Bucororo 1,6 M. Ilopsn i3 croBmom  (ImigcTaBKOIO)
BCTaHOBJIIOIOTh CXO/INHKH.
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Puc. 6.1. Onagomip TperbsikoBa
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B MicneBoCTAX, A€ BHCOTa CHIrOBOIO IIOKPHMBY HEPEBUIIYE OIMH METp,Ha
3MMY BCTaHOBIIIOIOTH JAPYTUI CTOBI 1 CXOAMHKH 10 HHOTO, Ha OJWH METpP BHIIE
3BHYaifHOTO0. BUWKOPHCTOBYIOTH APYry YCTAHOBKY, KOJH BHCOTa CHIrOBOTO
MIOKPHUBY B OTOYECHHI METEOpOJIOoTiYHOI cTaHIii qocsrae 60 cM 1 Oinbiie.

Binpo omamomipa mae ¢dopmy numiagpa sucortoto 40 cMm, Horo mpuiioMHa
nosepxust gopisaioe 200 cM?. L[5 MOBEpXHS MOBHHHA GYTH TOCTIHHOIO, TOMY
BEpXHi Kpall Bigpa Mae 3axucHe Kimble abo mpoctuit ¢anpr g0 10 mm.
Bcepenuni Bigpa BnasHa miagparma JiiikomomiOHOi GopMu 3 OTBOpPOM st
CTiIKaHHS BOJIW B HOro HWXHIO 4acTwHy. Jliadparma 3MeHIye BUTIApOBYBaHHS
3i0paHuX omamiB. Y JITHIA mepiox OTBip miagparMu JAOJATKOBO HAKPHUBAIOTH
JHKOI0 3 HEBEIMKMM OTBOPOM B [EHTpPi, IO MOJATKOBO 3MEHIIYE
BHITAPOBYBaHHA. BoceHu NiliKky 3HIMAIOTh 3 AiadparMu JUIsi TOTO, OO MOMKITHBI
TBEpi OMajy MOTJIM TIONTACTH Ha JTHO BiJpa.

Hwxkue miadpparMu i3 30BHINIHBOI CTOPOHM 10 BiJpa NpHNasHa HEBEJIHKa
TpyOka (HOCHK) 7 IUis 3JHMBY BOOM B MipHHH cTakaH. TpyOKy 3aKpHUBarOTh
KOBIIAYKOM 6, MPUKPITUICHAM JIAHIIFOKKOM 5 10 Bifpa.

Bigpo BCTaHOBNIOIOTH B KiNblieBYy ompaBy (TaraH) 9, sKy HEpyXxoMo
3aKkpimiooTh Ha croBri 10 3 TakuM po3paxyHKOM, OO BEpXHiH 3pi3 Biapa
3aifMaB TOPU3OHTAJIbHE TIOJIOKEHHS 1 PO3TAIIOBYBaBCS Ha BUCOTI 2 M BiJl 3eMHOT
TTOBEPXHi.

Miphuit crakan (puc.6.2) mae 100 Mook, KOXKHE 3 SKHX TOPIBHIOE 2 CM°,
mio Biamosigae 0,1 MM mapy Boau y Biapi.

BitpoBuii 3axmct 1 ckmamaerbes 3 16 ImTaHOK, sKi MamTh  (hopmy
piBHOOEpEHOT Tparerii. BepxHi KiHI TUTAHOK BiNICHYTI Y 30BHIIIHIO CTOPOHY
mig kyrom 110° o ocHOBHOT wacTiHHM IUIaHKH. Ko 3axuct 3i0paHo, BiIrHYTI
KiHIII IJJAHOK PO3TAaIllOBaHI Ha OJHOMY PIiBHI i B ONHIM IUIOIIWHI 3 BEPXHIM
KpaeM Biapa. IlmaHkm KpiluAThes KIiJIBLEBUM TPYTOM 2 1 YKOCHHaMH
3'€IHYIOTbCS. MDK COOOIO JIaHIFO)KKaMHM BBEpXY 1 BHHU3Y. Bincranb Mix
IUTaHKaMu IToBHHHA OyTH 4-5 cM. [1pu BiTpi INIaHKH MOXYTH BUTEHO KOJIMXaTHUCS
B JESKHX MeXaxX HaBKOJO KUIBIEBOTO TMpyTa. JSIKIIO BITPOBUH 3aXHCT
BCTAQHOBJICHO IPaBMWIBFHO, TO BiH SBJSIE COOOI0 KOHYC 3 KyTOM Haxwiy HOro
YTBOPIOIOYOT 10 TOpHU30HTY B 70°.

BiTpoBuii 3axucT HE MOXeE MOBHICTIO BUKIIOUYWTH BIUIMB BIiTPy Ha TOKa3u
omnamomipa. ToMy Ha METEOPOJOTIYHIM TUIOMIAALI MPH YCTAHOBII OMazoMipa
BHOMPAIOTh [iSHKY, A€ IIBUAKICTH BITPY 3MeHIIeHa. [Ipu mpoMy omamomip
MMOBUHEH OYTH BiIaJICHUM BiJl TPEIMETIB, SKi MOXYTh 3aKpHUBaTH HOTO MpH
KOCOMY BHIIaJIaHHI omnaJiB. B omanomip He NOBHHEH IMONAJaTH CHIT 3 BUCOKHX
npeaMeTiB. BoHM MOBHMHHI 3HaXOAWTHCS HA BiJCTaHI HE MEHIIE HOTPiitHOT
BUCOTH TIpe/IMeTa.

[Tix wac cnocrepexeHb MPOBOAATH 3MIHY Bifiep. 3aKpUTe KPHIIKOIO BiJpo
BUHOCSTH 3 NPHUMIIIEHHS 1 BCTAHOBIIOIOTh B TaraH. 3HATE BIIpO 3 omagaMu

83



3aKpUBAIOTh KPHUIIKOIO 1 MEPEHOCATh B MpUMIIIeHHs. 3MiHa Bigep 000B’s3KOBa
HABITh B Ti JIHI, KOJIM OITaJ ¥ HE OYJIM TOMIYEHI CIIOCTEpirayeM.

3i0pani y Bifpi omaau NmepenuBalOTh B MipHUH cTakaH. SIKIIO y Biapi TBepAi
omany, TO 1X KiJIbKiCTh BHUMIPIOIOTh MICJIS TOTO, SIK BOHH PO3TaHYTh (BiApO OpH
[[bOMY TIOBHHHE OYTH 3aKPUTE KPHIIIKOIO).

CrakaH CTaBJIATh HA TOPH30HTAJIBHY TIOBEPXHIO I BHKOHYIOTH BIIJIIK IO

HIDKHBOMY Kpar MEHiCKa B IUIMX IMOJUTKaX CTakaHa. SIKIIo Bojga He 3aiimae
IiJI01 MTOTITKH, TO BiIPaxOBYIOTh TY TOIIKY, IO SKOi PiBEHb BOIN HAHOIMKIUH.
SIKIo BoJa BCTAHOBIIOETHCS MK TOAUIKAMH Ha CEpPEeNrHi, TO 3alHCYIOTh
oinery nudpy.
PesynpTati BUMipIOBaHb B IMOJAUIKAX CTaKaHa 3alHCYIOTh Y BiAMOBiIHY Tpady
crocTepekHoi  KHWKKW. CrpaBa BiJ YWCIa TIOMIJIOK CTakaHa 3allUCyIOTh
KUIBKICTh OmamiB B MimiMeTpax. BoOHO 1OpiBHIOE YHCITy TMOMUIOK, SKE
smeHIyioTh B 10 pasiB, mmtoc mompaBka 0,2 MM, SKIIO BHMIpsiHAa KiTBKICTh
omajiB Oyna oimbire 0,1 MM a6o mwrroc monpaska 0.1 MM, SKIO KiIBKICTh OMAIiB
Oyna menie (mopiearoBana) 0,1 mm. Ipuknan samucy: 76 — 7,8 MmM. B Tux
BHUIIQ/IKAX, KOJIU KUTBKICTh OMAIiB IEPEBUIIYE MIiCTKICTh CTaKaHa, BUMiPIOBaHHS
BHUKOHYIOTh B JICKLIbKA TIPUHOMIB. B KHIKKY 3aHOCATH KOXHHA Bimmik. Hanami
Bcl ix ckianaroTh. [Ipuknan 3amucy: 94 + 88 + 45 = 222 — 22,4 mwm.

CyMapHUiA OmajioMip 3aCTOCOBYIOTh B MaJIOHACEIEHHX 1 Ba)KKOJOCTYITHHX
Micisx. BiH 1ae MOXIIMBICTh BUMIPSTH KiJIbKICTh OTIAMIB, SKi BUTIAIH TPOTITOM
TPHUBAJIOT0 IPOMIXKKY HYacy, HapUKJIAI, 3a MiCAIb, BETeTAIliHHUHA epio i T. 1.

Cymapuuii omagomip (puc.6.3) CKIamaeTbcs 3 MPHAOMHOIO LWIiHApa 2,
IJTAHKOBOTO 3aXUCTy 1, 30ipHUKa onamiB 4, MeTaneBoi mijctaBku 5. [TpuitomHmit
HWIHAP — Le MeTaieBe Bigpo, mepetuHoM 500 o’ Bepxniii kiHenpb
KOHYCOIIO/IIOHOTO IIJIAHKOBOTO 3aXHCTy 3HAXOIUTHCS B OIHIA TOPU30HTAIBHIN
IUTOLIMHI 3 TPUHOMHUM IIHApPOM. Y BepxXHIH dYacTWHI 30ipHHKa OTaiiB
3po0JIEHO JTFOK 3 i1l BUMIPIOBAHHS OTAJIiB.

Jliist 30epeskeHHs ONa/iB BiJl BUIIAPOBYBAHHS B 30IpHMK ONaJiB HAJMBAIOTh
MiHepanbHe Macio. [Ipu BuMipOBaHHI omagiB  JIOK 30ipHHKA OMaiiB
BiIKpWBalOTh 1 31 30ipHMKA BWIMBAIOTH OMAad B MIpHUH cTakad. SIKmo B
30ipHUKY OIaiB € CHIr abo Jija, TO iX MOMEPEeIHBO PO3TOILTIOITH 1 OJIepIKaHy
BOJly IIEPEIMBAIOTh B MIPHHIA CTaKaH.

HonboBuii momomip. JIJiss BUMIpIOBaHHS PiIKUX OMAIiB B IMOJEOBHUX YMOBaxX
3acTOCOBYIOTEH Aorromip @.®. Masiras. Ile ckisiHa mocyauHa 2 BUCOTOO 34 cM
3 mpuifomMHOr0 ToBepxHero 30 cM?. HIDKHS YaCTHHA IOCYAMHH, sKa
3aKpUBAETHCSA CKISHOIO JIHKOI, HAa CTIHKAX MAa€ MOMITKH, KOXHE 3 SKUX
BiJINIOBiJa€ MIapy onaaiB B 1 M.

JlomoMip BCTaHOBIIOIOTH Ha JIEpeB’sTHIM a00 MeTalieBiil MiACTaBIl 3 TaKUM
PO3paxyHKOM, MO0 BEpXHii Kpall JAOMIOMipy 3HAXOAWBCSA Ha BucoTi 1,5 M Bix
3eMHOT ITOBEPXHI.
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ILmoBiorpad IT — 2 BUKOPUCTOBYIOTH Uil Oe3MepepBHOI peecTpamii piakux
omaniB (puc.6.4). Bin 103BONsE BUMIpATH 3arajbHy KiIbKiCTh OMAamiB, sKi
BUIIAJIK 332 BU3HAYCHUH MPOMIXKOK Yacy, TAKOXK iHTEHCUBHICTh OnafiB (KilbKicTh
OTA/IiB B OJMHHUIIO Yacy - MM/XB).

[puiioMHOIO YaCTUHOIO MPIIAAY € IFUTIIHAPUYHA TocynuHa 1 3 mpuiloMHOIO
mosepxHero 500 cM?. B HmkHiil yacThHi MOCYIMHH, siKa Mae (opMy KOHyca 3
JIEKiTbKOMa OTBOpPAaMHU IS CTOKY BOJM, IpHIIasHa 37MUBHA TpyOka. OcTaHHS
BXOJHTh B JIHKY 1HIIOT TpyOKH 7, sika 3’ €[HaHa 3 MOIJIABKOBOIO Kamepow 3. B
Cepe/iMHI KaMepu 3HAXOJHUTHCS IyCTOTLIMN MeTaleBHi MOIUIaBOK 9, 10 Mae
BEPTHUKAJIBHHUN CTCPXKCHb 8, Ha SIKOMY B TOPH30HTAJIBHIHM IUTONIMHI 3aKpilicHA
cTpinka 6, 3 Haca/pKeHMM IepoM. 300Ky IOIJIABKOBOI KaMEpH € HEBEIIMKa
TpyOka 10, B sky BcrtaBieHo cudoH 4. BiH HEOOXimHWI II aBTOMAaTHYHOTO
3JIMBY BOJM 3 ITOTUIABKOBOI KaMepH, KOJIM BOJAA IMiIIAMAETHCS IO PiBHSI BUTHHY
cudony.

[Mopsim 3 MOITABKOBOIO KaMeporo, Ha Till ke MOJHYIl, HA BEPTHKAIBLHOMY
CTEp>KHi, BCTAaHOBJICHO Oapa®aH 2 3 rOAMHHMKOBMM MexaHi3MoM. Ha Oapabawni
3akpimeHa ctpiuka (puc.6.4). Bona posrpadieHa CHCTEMOK BEPTHKAIBbHHUX i
TOPU30HTAIBHUX JIiHIHN, SKi IEPETUHAOTHCA. BepTHKaNbHI JiHIT BiAMOBIAAIOTH
BU3HAYCHAM MOMCHTaM 4Yacy, TOPH30HTAlbHI — KITBKOCTI OMAMIiB, MIO
BHUIIaAl0Th.

Bigcrans Mix CyciHIMU TTOTOBIICHAMHY BEPTUKATLHUMU JIIHISIMA CTAHOBUTH
MpoMiKOK 4acy B 1 roguHy, a Mk TOHKHMH JiHisMu — 10 xBuauH. Bigcrans
MDK JBOMa CYCiZHIMH IOTOBIIEHUMH TOPHU30HTAIGHUMH JIiHISMH CTaHOBHTH
1 MM omazis, a MK TOHKUMH JiHigmMu — 0,1 MM omazis.

Yac BigpaXxoBYeThCs 32 CTPIYKOKO 3 TOYHICTIO 1O 1 XBWJIMHH, a KUTBKICTh
omafiB — 3 TouHIicTIO 0 0,1 MM. 3a TOMOMOTOI0 BaXKelsl, SIKUM PO3MILIICHUN Ha
KpHILINI MOIUIAaBKOBOI KaMepH, Mepo Moxke OyTH minBeneHHM a0 OapabaHy abo
BiBEIEHUM BiJ HBOTO.

[pu BumamiHHI AOIIY BOJA CTIKAa€ MO 3THBHIA TPYOILi i Momajgae B KaMepy.
[MorutaBok B KaMepi MOYMHAE TiIIMATHCS 1 IEpPO BUKPECIIOE Ha CTPivlli KPHUBY.
[Tigfiom KpWBOi TMM KpYTIIIMHA, YUM iHTCHCHBHIIIC BHIANaloTh omamd. Komu
BOJIa 3aIOBHIOE KaMepy 1 MigiiMaeThes 10 cudoHy, BiH IOYMHAE AisTH. Bona 3
KaMepy BUJIMBAETHCS Y BiZPO 5, sike BCTAHOBIEHO Ha JHI KopITyca IumoBiorpada.
B 1eit MOMEHT mepo CIycKaeThes BHU3 1 KPECIUTh Ha CTPIYIll BEPTHKAIBHY
JIHIIO BiI BEPXHBOIO Kparo 10 HYJIBOBOrO IOJOkKeHHs (puc.6.6). Skmio morr
MPOJIOBXKYETHCS, Kamepa 3HOBY HANOBHIOETHCS BOJOIO 1 IEPO IMOCTYIOBO
MiTIAMAaETbCS yBEepX. SIKIIO IO MPUTHHUBCS, Iepo Oyle KPECIUTH Ha CTPIYILl
TOPU30HTAJIbHY JIHIIO.

[TnroBiorpad BCTaHOBJIIOIOTH TOPU3OHTATBHO HA BIIKPWTIH JIUIAHIN, Ha
mincraBui (puc 6.5) 3 TakuM po3paxyHKOM, 100 BepXHiil Kpail mpuiamy
3HaXOJWBCA Ha BHCOTI 2 M Bij 3emHOi moBepxHi. CTpiuky IuttoBiorpada
3MIHIOIOTh MIOACHHO 0 19 roauHi mosicHoro yacy. Ha 3BOpoTi cTpiuku BKa3yroTh
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4ac YCTAaHOBKH 1 3HIMaHHS CTPiYKH, a TaKOXX BUMIpSHY 3a MIpHHM CTaKaHOM
KUTBKICTh OTAJIiB, 3IUTUX CH()OHOM Y BiApO.
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Bocenw, 3 npunuHEeHHSIM piIKHUX ONaiiB, 3 IUIOBiorpada BuiiMaloTh OapabaH
1 OTUIAaBKOBY Kamepy Ta 3aHOCATH 1X B HpuUMilieHHs. Bick 6apabana 3MantyoTs
Ba3eIiHOM, IPUAOMHY MMOCYAWHY HAKPHBAIOTh KPHUIITKOO, & KOPIYC 3aKPHUBAIOTH.

Ha puc. 6.6 HaBeneHumit 3pa3ok 3amucy goiny. I3 3amucy BHAHO, IO IO
noyacsi B 20 rox. 40 XB. 1 HOCTYNOBO 3 HapOCTAarOYOI0 IHTEHCHBHICTIO
MpoAoBXKyBaBcs 10 23 ro. 47 XB., Ko mouas fistu cudon. [Ticns mii cudony
JIOII TPOJOBXKYBABCs 3 MOCTiHOO iHTeHCHBHICTIO 10 O rom. 30 xB., 3 HBOTO
Yacy goii moB Oinbin ciadkuii 10 4 roa. 50 xB., mpu upomy o 1 roa. 35 xB. OyB
snuB cudony. 3adac3 20rom. 40 xB. mo 23 rox. 47 xB., T00TO 3a 3 rOIUHA
07 xBunud (187 XBUIIMH) BHITANIO 0 MOYATKy mepiuoi aii cupony 10 mm. Mixk
MepIMM 1 apyruM 3auBoM cudony 3 23 rox. 47 xB. 10 1 roa. 35 xB., To6TO 3a
1 ropuny 48 xBuiuH (108 xBunun) Bumaiao 9,9 MM omamiB i micis apyroi il
cudona 3 1 rox. 35 xB. o 4 rox. 50 xB. Bunano 3,3 mm.

Yceworo 3 mouarky moury 3 20 rox. 40 xB. 1o 4 rox. 50 xB. Bunano 23,2 MM.
Ha crpiuni mo3HadeHo yac HakjJIagaHHS CTpIUKM Ha Oapab®aH mpuiany i gac ii
3HATTS, a TaKOX 3aIKC KUIBKOCTI BOJIM B KOHTPOJIbHIN MOCYAMHI MICIIS 3ITUBIB
cudony.

OO6pobka 3amucy [ONly BHKOHYETHCS JBOMA CIIOCOOAMH: a) 3a PiBHUMH
iHTepBaTamu yacy i 6) 3a XapakTepHUMH TOYKAMH.

O6poOKka cTpiuyku 3a piBHHMHU IHTE P BaJJaM U, HANPUKIA,
3a TOAWHHUMH BiIpi3KaMu yacy, MOJISTa€e y BU3HAYEHHI KiTBKOCTI OmasiB 3a i
npoMikkd. [Tpu boMy, SKIIIO TIPH 3MiHI CTPIYKH Mepo OyII0 BCTAHOBIEHO TOYHO
Ha TOMY MiCIIi, ¢ oMy BiIMOBIAHO Yacy HAJICKUTh OyTH HA CTPIUI, 1 SKIIO
TOAMHHUK OapabaHy izie MpaBUIILHO, TO KiJIBKICTh ONaiB 3a TOXUHHI MPOMIXKKH
BHU3HAYAETHCS 32 PI3HUICI0 OpPJMHAT B TOYKAX IEPETUHY KPHUBOI 3amucy 3
BiJIIOBITHUMH CYCITHIMH BEPTUKAIGHUMU JIHISIMH TOBHHUX TOJUH BiJIOBITHO
IO HATIKCIB HAJT TOBCTUMH BEPTUKATBHUMHU JIHISIMH.

Hampuknan, kigpkicts omaniB (puc.6.6) mix 21 i 22 romuHamu (2,4 mMm)
3HaXOJMMO, SKIIO BiJl OpAXHATH KPUBOI HA TIOTOBIICHIH BEePTHKAIBHIN TiHIT, IO
Bigmosimae 22 roxa. (2,7 MMm), BimHiMEMO OpAMHATY KPHBOI Ha BEPTUKAJbHIiM
minii, mo Bigmosimae 21 rox. (0,3 Mm). TakuM YHHOM, BH3HAYA€EMO KUIBKiCThH
OIaiB, 10 BUIIAJIXA MiX 22 Ta 23 rop.

Jns mpomikky 23 — 24 roa. KUIBKICTh OMNAmiB 3HAXOAWMO HACTYITHUM
YMHOM: BiIpaxyBaBIIM OPAWHATY B MOMEHT modartky il cudony — 10 mm,
BigHIMEMO Bix Hel opauHarty 23-TOAMHHOI BepTHKall — 5,3 MM, OmepKUMO
KUTBKICTh OMaiB, o AopiBHIOE 4,7 MM. Hanani 3 opauHaTH, BipaxoBaHOI Ha
MOTOBIIEHIW BepTuKanbHiil 24-roxuuHiil minii (micas 3muBy) — 2,0 M,
BiHIMAIOTh OpPJUHATY, IO BIJIIOBiTa€ MOMCHTY 3aKkiH4eHHs Hii cudoHy, B
nmanomy Bumnaaky 0,0 mm. Cxianarouun aBi oxepkaHi pisHumi 4,7 mm + 2,0 M,
OTPUMYEMO KiNBKiCTh omaniB (6,7 MM), sIKi BUIAJIM 3a MPOMDKOK yacy mix 23 i
24 romuHamu. Iy MOAAdbIIMX TOAWHHHX IHTCPBAIiB BH3HAYCHHS KiIBKOCTI
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OmajiB IPOBOIUTHCA AHAJOTIYHUM CIOCOOOM. TakuM YHHOM BHKOHYETHCS
00poOka 3amucy oIy i 3a IHIIMMH, OUTBII KOPOTKHUMH IHTEpBAJIaMH 4Yacy — 5,
20 xunuH. [Tpy boMy Ha IISTHKaX 3 pIBHOMIPHUM XOJIOM 3aIuCy IIi iHTEpBaIn
MOXYTh OyTH 301JIbIICHI.

o e B e ) zEQ pe ol

Puc. 6.5. Ycranoska miosiorpada [2]
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VY BUMajKy, SKIIO Mepo HEe OYJI0 BCTAHOBICHO HA CTPIYIll TOYHO 32 YACOM i
SIKIIIO TOJAMHHHUK CAMOIKUCIIS MIIOB HENpaBwibHO (BimcTaBaB abo UIIOB yrepen)
BiTHOCHO NIHCHOTO Yacy, CJiJ{ MOMePEIHhO PO3PaxyBaTH JIMCHE MOJOXKCHHS Ha
CTpIYIll BEPTHUKAIBFHUX TOAWHHUX JiHIHM, IO BiJIOBINAIOTh IUJIUM TOIUHAM, 1
TICJIS IIHOTO BUKOHATH 10 HUX BiJUTIK OPJIMHAT TaK, K OYJIO BKa3aHOo.

Posrissnemo mpukiaa monioHoi 0O0poOkm crpiuku. Hexait 3ammc mowaBcst
0 7 roxa. 53 xB. (puc.6.6), a Ha cTpivli HOro MOYaTOK 3HAXOJUTHCS BIPABO Bij
BEPTHKAIBHOI JIiHIT «8 rom.» Ha BiacTaHi 2 XBHIMHH (BHACIIJIOK HETOYHOI
yCcTaHOBKH Oapabany). B 1boMy BHIaAKy IepIly MiTKy 4acy, IO BiAmoBizae
8 romunaM, ciig 3poOWTH OJIBIEM BIpaBO Bix JiHIi «8 rom.» Ha Bimcrani 9
XBWIMH Bix Hei. Hexaif miTka wacy, 3poOieHa mepoM INpuiaxy MpH 3HIMaHHI
(3mini) cTpiukn Ha APYruil J€Hb TOYHO O 7 TOMWHI PAaHKY, 3HAXOAUTHCS TaKOXK
BIIPaBO BiJ JiHII «7 roj.» Ha BincTaHi 32 XBwinHA. OTXe, MPOTIroM a00U
TOAMHHUK NpHIIaay WIoB yrepen Ha 32 — 9 = 23 XBWINHH, TOOTO B CEPEAHEOMY
Ha 1 xBunmuHy 3a 1 romuHy. B TakoMy BUMAgKy MIiTKH MMOBHHX TOIWH Bin 8
TOJIMH TOMEPEAHB0T TOOM 10 7/ TOAWH HACTYHHOI MOOW MOBHHHI 3HAXOIUTHCS
BIIPaBO Bif JiHIT «8 roj.», «9 roma.», «10 rog.» i T. 1. Ha BiICTaHsX, SKi MOBHHHI
MOCTYIIOBO i piBHOMipHO 30inblIyBaTHCs (IpH BicTaBaHHI TOQMHHKKA OapabaHa
3MeHITyBaThcs) Bim 9 xBuimwH (MMOYAaTKOBAa BiJCTaHb y 8 TOOWH TOMEpPEeIHBOL
no6m) mo 32 xBuiuH (OCTaHHS BiACTaHb y 7 TOIWH HACTYIHOI 100H), TOOTO
MiTKa 0 9romuHi Oyme 3HAXOIUTHCS BOPABO Bin JiHII «9rom.» Ha BiacTaHi
10 xBunuH, Mmitka B 10 rogws Oyme 3HaxomuTHcs BhpaBo Bix il «10 rom.»
Ha Bigcrani 11 xBwiwH, ....miTka 0 20 roguHi Oyae 3HAXOAWTHUCS BIPABO Bil
nmiHii «20 rox.» Ha Bigcrani 21 xBwimHY, 0 21 roguHi — Ha BigcTaHi 22 XBWIMHU
i 7. 1. (puc.6.6). 3a HaHECEHUMH MITKaMH Uil I[LIMX TOJHMH 3HIMAIOTh BiJUTIK
omaniB. B Hamomy mpuknami Mk 21 i 22 romuHOI0 KUTBKICTH OMAMIIB CKJIajae
45-0,7=3,8 Mm.

OO0unceHa KUIBKICTD ONaiB 3a JIOLI MMOPIBHIOETHCS 3 MTOKa30M KOHTPOJIBHOT
MOCYZIMHY, BKa3aHUMH Ha CTpidmi. SIKIOI0 migpaxoBaHa 3a CTPIYKOIO KUIBKICTB
OTaiB HE BIAMOBiAa€ BUMIPSAHIN KOHTPOJBHOIO TIOCYAMHOIO, TO CIiJl BBECTH
monpaBky. s mbOTro 13 KUTBKOCTI OMaiB, B3ATOI 3 KOHTPOJHHOI TOCYAWHH,
BiIHIMA€ThCS KUTBKICTh OMajiB, OTpUMaHa 1o crpidmi. OnepkaHa pi3HUIA
IITUTHCST HAa YHCIIO 3JIUBIB, BIAMIYEHHX Ha CTpidlli 3a maHy moOy. Yactka Bix
HIJICHHS JONAEThCS O KOXKHOTO BiMJIIKY KIJTBKOCTI OMadiB, OJEPKAHHUX TIO
3amucy JOIly oxpasy mmicis 3muBy. SIkmo vactka Oyme menmre 0,1 mMm., TO
MoMnpaBKka He BBOAUTHCA. Jlisi mpuBepeHoro npukiany (puc.6.6) 1s mompaska
nopieaioe (23,5 — 23,2) : 2 = 0,15 mm. ii cmig BBecTH y BULTIK omaniB o 24
roguui i o 1 rogui.

OO0uuciieHa KUTBKICTh OTAJliB, 4 TAKOXK TPUBANICTH X BHUIIAJIHHS MPOTATOM
KOYKHOI TOIMHH (3 TOYHICTIO A0 1XB.) 3aHOCHThCS B MICSYHY TaOJIHLIO Y BUTTISAI
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npo0iB, B YMCEIBHHUKY SKHX CTaBUTHCA KUIBKICTh OTANiB B MiJiMeTpax, a B
3HaMCHHHKY — TPUBAIICTh BUITAIHHS OMAJ(iB B XBUJIAHAX.

OO6pobOKka 3amucy AOIY 3a XapaKTEPHUMH TOYKAMHU
3BOJIUTHCS 10 BUJICHHS HA 3aIKCy JOIIY XapakTepHuX (MepesiOMHUX) TOYOK,
JUTS SIKUX BHU3HAYAETHCA Yac X HACTAHHS BiJ MOYATKY JOMIY i KiJBKICTh OMAIiB,
[0 BUMATH BiJl OYATKY JOIIY, MICJS YOr0 BU3HAYAETHCS 3arajibHa TPUBATICTh
JIOITY 1 cyMapHa KiTbKIiCTh OMaJIiB.

[Tpu 06poOIIi CTPIUKK YBECH 3aIHC A0y pO30MBAETHCSI HA OKPEMi YACTHHH,
KOXKHa 3 SKMX Ha CBOIH BiacTaHi 30epirac MpUOINU3HO MOCTIMHHHA KyT HaXWITy
JiHiT 3anucy, ToOTO Ha YACTHHHU 3 MOCTIHHOIO IHTEHCUBHICTIO JOTITY.

Y BUNaAKy HEYITKO BHPAXEHWX MOMEHTIB 3MIiHM IHTCHCHBHOCTI
PEKOMEHIYETBCSI BUKOPUCTOBYBATH CIICHialibHy TIPO30py manetky (puc.6.7), Ha
SIKId TIpOBe/IeHI ABi mapanesbHi JiHil Ha Biactami 1,5 MM omHa Bix omuoi. Lls
MaJIeTKa HAKIANAEThCI HAa KPHUBY 3alHCy JOIIY TaKUM YHHOM, II00
JOCTIKYBaHa TUISHKA 3aIMCy 3HAXOJMIACS MOCEPEIUHI MK MMapaieibHUMU
JHISIMH MANCTKU.

VY THX MICISIX, JIe KpUBA MEPETUHAETHCS 3 MapaTeIbHUMU JIHIIMH MAJICTKH,
BiAMiYarTh TOUKH mepenomy (puc. 6.7). [TaneTky BHTOTOBJISIOTH 3 LENYJIOINY
200 3 KaJIbKH.

[Ticns BUAUIEHHS XapaKTepHUX TOYOK Ha KPHWBIA BH3HAYAIOTH dYac ix
HactaHHs (FOJAMHY i XBUJIMHM) 1 BUKOHYIOTH IIiPAaXyHOK KiJIbKOCTi OIaiiB, IO
BHIIAJIIM 3 MOMEHTY IIOYaTKy MIOIY, BPaXOBYIOUM XiJ TOAMHHUKA 1 PO3MITKY
TOMHHUX JIHIH.

Skmmo momr WIOB 3 TepepBaMu, sIKi HE TIEPEeBUITYBAIH 1 TOAMHY, TO TaKHM
JTOII] BBA)KAIOTH 32 OJUH. SIKIIO MepepBU MepeBUIyBai 1 roauHy, TO Taki AOIIi
BBXXAIOTHCS STK OKpEMI.

PosrnsHeMo mpukitay OOYUCIICHHS MOMPAaBKH HA Yac Ipu po3mmdpyBaHHI
CTPIYKU 33 XapaKTepHHUMH ToukamMu. Ha puc. 6.6 mpoTu KOXKHOI TOAWHU Ha
cTpiuui (MOTOBIIEHA JiHIs) BUITHCAHI 31 3HAKOM MiHYC KUTBKOCTI XBHJIMH, Ha SIKi
MIIIOB yIepe TOAWHHUK MPUIALy BiJ| MOYATKY YCTAHOBKU CTPiduKH (B 7 TOJI.
53 xB. — mocriiinuii moyarok). Hamami B MiCIIX MEPEIOMHUX TOYOK 3HIMAIOTh
BIUTIK 9acy 3a CTPIYKOIO0, B SIKi BBOJUTHCS BHUIMCAHA HA CTPIYIli TOMpPaBKa, 110
BIMTOBiZIa€ AAHOMY TOIWHHOMY IHTEpBAIY, B SKOMY CIIOCTEPITaBCs IEPEIOM
3aImcy.

Hanpukiam, moyaTok gomny 3a 3amucoM BiamoBimae 20 rox. 40 xB. B
IIACHOCTI K B MpOoMiKOK 4acy 3 20 10 21 roguHu rOAMHHWK MPUIALy ITIIOB
yHoepen BiJl MOCTIHHOTO MovYaTky Ha 22 xBwiuH. OTxe, y BIUTIK O CTPIivIi —
20 ron. 40 xB. HEOOXiTHO BBECTH i3 3HAKOM MIHYC MOIPABKY, IO JOPIBHIOE
22 xpununau. Bumnpaenennit yac — 20 ron. 18 xB. Oyne BiAmoBinatu mificHOMY
MOMEHTY Moyatky jomry. J{ias HactymHOi mepenoMHOi Toukd Mk 21 1 22
TOJIMHAMM TOTIpaBKa CKiIagae 23 XBIIMHH 1 JIHCHUI yac 11 criocTepexeHHs Oyae
Bignosigatu 21 roa. 17 xB. i T. a. Kinerp gomty - o 4 rox. 20 xB.
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Puc. 6.7. 3pa3ok BUKOPUCTAHHS MAJCTKH [ 7]

Sxmo, £k B JaHOMY BHUNAIKy, MPOTSITOM TOIMHHOTO MPOMIXKKY

crocTepiraocs JIeKiIbka XapakKTepHUX TOYOK, TO B KOXKHUH BiJIJTIK BBOJIUTHCS
NONpaBKa, IO BIJNOBia€ JaHOMY TOXMHHOMY IHTEpBaly. AHAIOTIYHUM
CrocoOoOM BBOAMTHCS IONpaBKa Ha 4Yac 1 Mpu oOpoOLi CTPIYKHM 33 MaluMH

intepBanami (5, 10 XBUITHH).
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VY BuUManKy, SKIIO YacoBa TOMpaBka Ckianae moHaa 1 xBumuny, il BenmuanHa
JUTS TIPOMDKHUX TOYOK 3HAXOMUTHCS IUISXOM IHTEPHONSAIII MiX CyCiTHIMH
3HAYEHHSAMH I LIIUX TOIMH.

[Ipu HEBIAMOBIAHOCTI KUTBKOCTI OMAJiB, OOYUCICHHX 3a CTPIYKOI0, KUTBKOCTI
OMaJiB, BUMIPSHUX KOHTPOJHHOIO MOCYAWHOI0, B 3AITHC BBOJUTHCS TOMpPaBKa Ha
KUTBKICTh OMAJiB 32 TUM JK€ CHOCOOOM, IO 1 mpu oOpoOIl 3a TOTUHHUMU
inTepBanamu. [lomanpma oOpoOka 3ammcy JOIIY 3a XapaKTCPHUMHU TOYKAMU
moJiira€ B OOYHMCIIEHHI KITBKOCTI OMadiB 3a OKpeMi MPOMDKKH dYacy Ta ix
inTeHcuBHOCTI MM/XB. B Tabi. 6.1 HaBeneHO NMPHKIAL IIOBHOI 0OPOOKH 3aIHCy
IIOIITY, pO3MIIIEHKX Ha puc. 6.6 1 6.7.

Tabmug 6.1
O6po0bka 3anucy gomty [7]
Jata Yac Cyma onaiB
BUIIATIHHS BiJI MOYATKY AOLLY, MM < Eﬁ 8 .
JIOILLY no BUIIpaBIIe- Z = 2 E )
cTpiui HUI ‘;"S‘ s Ef =4 \E
5 = o g ES| E a s
= =z S 2 a & A 2 2g
< a < I~ = oo I 3
i renats B Ha 5eH SHiBRDIC g2
s 2l e| %8 sl ®|g |8 | & 25| 8 R
’ = |2 | & | 2=
= =
20 | 40 -23 20 18
21 | 40 -23 21 17 1.2 - 12 12 59 0.04
22 | 23 -24 59 42 - 4.2 30 42 0.07
23 | 12 -25 22 a7 55 - 55 13 48 0.03
@ @ a7 -25 23 22 10.0 - 10.0 45 35 0.13
2’. 8 0 30 -26 0 04 16.0 0.15 16.2 6.2 12 0.52
1 35 -27 1 12 19.9 - 211 49 68 0.07
3 05 -28 2 37 22.7 0.15 22.0 0.9 85 0.01
40 -29 3 11 23.1 - 23.4 14 34 0.04
4 50 -30 4 20 23.2 - 235 0.1 69 0.00
Bceroro 235 8rox.
02 xa.
9 38 0 9 38
10 | 32 0 10 32 27 - 2.7 2.7 52 0.05
50 0 50 31 - 31 04 18 0.02
11 | 07 0 11 o7 35 - 35 04 17 0.02
19 0 19 44 - 4.4 0.9 12 0.07
o 40 0 40 84 - 84 4.0 21 0.19
ﬁ 438 0 438 10.9 0.0 10.9 25 8 0.31
53 0 53 18.2 - 18.2 7.3 5 1.46
12 | 00 0 12 00 22.3 0.0 22.3 41 7 0.58
35 0 35 24.1 - 24.1 18 35 0.05
13 | 16 0 13 16 24.5 - 24.5 04 19 0.02
53 0 53 25.4 - 25.4 0.9 37 0.02
Bcerworo 254 4 ron.
15 xB.
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3a manumu tabmuui ( rpadu 6, 7 i 13) MoxHa moOyayBati rpadik xomy
JIOILY B Yaci, SKAH JO3BOJISIE HAOYHO CYAMTH IIPO HAHOUIBII iIHTEHCHBHI YaCTUHU
JIOILY.

6.2. CHOCTEPEKEHHS 3A CHI'OBUM ITIOKPUBOM

Onaau B 3UMOBHH TIEPioJ MOKYTh BUTIAJATH TIEPEBAXKHO Y BHUIJISII CHITY.
YTBOPIOETBCS CHITOBUH TOKPUB, SKHH BiJlirpae BEIUKY pOJIb Y TEIJIOBOMY
OayaHci 1 peXUMi BOJIOTOCTI TPYHTY 1 IMOBITPSI.

CHIr Mae Manuii KOeQilli€eHT TETUIONPOBIIHOCTI, IO TO3BOJISIE 3aXWCTUTH
TPYHT BiJl TITMOOKOTO ITPOMEP3aHHs 1 Pi3KUX KOJNMBAaHb TeMIiepaTypH. Haiikparie
3aXUIIA€ TPYHT BiJl OXOJOJDKEHHS CBIKHA KPUXKHH CHIT. [3 301MbIICHHIM
IIIJIBHOCTI CHITY KOEQII€HT TEeIIONPOBITHOCTI 30UIBIIYETHCA 1 THM CaMUM
3MEHIIYETHCS] HOTO POJIb SIK TEIUIOBOTO 130JI5TOPA.

Bemuka BimOuBHa 3patHicTs (mo 90%) i BigHOCHA BHOPOMIHIOBaJbHA
3aatHicTh (10 99,5%) CHIrOBOro MOKPUBY 3aMO0IraroTh MPOrPiBaHHIO HOTo
noBepxHi. Manuii KoedilieHT TeIUIONPOBIIHOCTI 3MEHITYE HAJXOKEHHS TeIia
BiJl IPYHTY IO IOBEPXHi CHITOBOTO IOKpUBY. B sicHy morony pamiaiiifHuii
OallaHC TIOBEpXHI CHITOBOTO TIOKPHMBY 3aBXKIW Bil €eMHHH, a il Temreparypa
HUKYa 3a TeMIlepaTypy NpWIETNHX ImapiB moBiTps. CHITOBUH TIOKpHB —
Ba)KJIMBE JUKEPEJIO 3BOJIOKEHHS IPYHTY HaBECHI.

OCHOBHI BEJIMYWHH, M0 XapaKTEPU3YIOTh CHITOBHUH TIOKPWB. TPHUBAIICTH
3aJIAraHHs, HOro BUCOTA, HOT0 IIIIbHICTE.

[IinpHICTB CHITY — BIJHOIIEHHST MacH nmpobu cHiry 1o ii 00’ emy abo Bara
1em® cHiry. Kpuxkwii cBixwuii cHIr Mae mitbHICTh Ol 0,05 rlev’. B KIHII 3UMU
mrineHICTE 3poctae 10 0,4 —0,7 rlev’.

TemIonpoBiAHICTh CHITY NpsiMO TporopuiiiHa Horo miineHocTi. KoedimieHT
terwtonposigHocti ckiaagae 0,13 — 0,25 Bt /(M - rpan) npu cepeHiil miabHOCTI
0,2-0,3 F/CMs, TOOTO TEIUTONPOBITHICTE CHITY mpubmu3Ho B 10 pa3iB MeHma,
HIX TPYHTY.

Bucota i WIUIBHICTE  CHITY JO3BOJISIIOTH PO3paxyBaTH 3amac BOIU B
CHITOBOMY ITOKPHBI, 110 Ma€ 3HAYHUH MPaKTUIHUH iHTEpecC.

CriocTepexeHHsI 3a CHITOBUM TIOKPHBOM — IOJIEHHI CIIOCTEpEKEHHS 3a
3MiHaMH CHITOBOTO TIOKPUBY 1 EpioANYHI JaHIMaPTHO-MapIIPyTHI CHITOMipHi
3HOMKH JUIsl BU3HAYCHHS HAKONWYCHHsS CHICYy 1 3amacy BOAM B CHIFOBOMY
MTOKPUBI 32 CICMCHTAMH [IPUPOTHOTO JIAaHAIIA]TY.

6.2.1.INOAEHHI CIHOCTEPEKEHHS 3A CHI'OBUM ITIOKPUBOM

Ili cmocrepekeHHS BHKOHYIOTh Ha METEOPOJOTIYHHMX CTaHLIAX 1 BOHU
CKJIAAIOThCA 13 BU3HAUEHHS CTYICHA IIOKPUTTA CHITOBUM IIOKPHBOM,;
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BH3HAUEHHS BHCOTH CHITOBOTO IIOKPHWBY 1 HOTO CTPYKTYpH; HAsSBHOCTI i
TOBIIUHY JHOJ0BOI KipKH; BU3HAYCHHS CTaHY IPYHTY IiJ] CHITOM.

CTymiHb TOKPUTTS CHITOM OTOYYIOYOi MICIIEBOCTI BH3HAYAKOTh ILISIXOM il
orsiny. BiH BHKOHYEThCS 3aBXKIU 3 OJHOTO 1 TOTO JX MiJBHIICHOTO MiCIs
moONu3y MeTeoposoriuHoi cTaHmii. OLIHIOITH CTymiHb B 0Oamax 3a
necatubanbHO0 IKanoo. Oxumu O6an nopiBaioe 0,1 wactuHHM OTOYyIOYOT
MICIICBOCTI. SIKIIO CHIrOM IMOKpPUTa BCS BHIUMA MiCIEBICTh, TO e — 10 Oamis.
SIKIO CHIrOM MOKPHUTA TOJIOBHHA, TO 3aMKUCYIOTh 5 6amiB. SIKmo € e okpemi
HEBEJIMKI TUIIMH CHITY 1 CTYIIHB TIOKPUTTS MeHIHiA 3a 1 6ai, To 3amucyrots 0.

XapakTep 3aJAraHHs CHICOBOIO IOKPHBY BHM3HAYalOTh  BI3yaJbHO,
BUKOPHMCTOBYIOYM TaKy HIKaly. a) piBHOMipHHH (0e3 Ky4yryp); 0) MOMipHO —
HepiBHOMipHMH (HEBENMKI Ky4dyrypH); B) JIyXe HepiBHOMIipHU# (BemKi
KydyrypH); T) 3 IPOTAJIMHAMU;, 1) JIEKUTh TUIBKH IUIIMaMH.

CTymiHb MOKPHUTTS i XapaKTep 3ajsIraHHs CHITOBOTO IMOKPHUBY BH3HAYAIOTH B
PaHKOBHH CTPOK CIIOCTEpEKeHb abo Aelo mi3Hime, mcist cxoxy CoHI.

Bucoty cHiry Ha MeTEOpOJIOTIYHMX CTaHMIAX BHUMIPIOIOTh B JEKUIBKOX
MICIISIX, OCKUTPKM HaBITh HA HEBEJMKIW IUIOIII BiH 3ajsrae HepiBHOMipHO. [[is
IILOT'0 3aCTOCOBYIOThH CHITOMIpHI pEHKH — NOCTIilHI 1 HIEPEHOCHI.

IocriitHa peiika (puc.6.8) siBisie co00r0 AepeB’ sHUIT OPYCOK TOBKUHOKO OiMst
2 M, nmpuHoi0 5 — 6 cM i ToBmMHOIO 2 — 3 cM. Peiika modapboBana 6inoro
¢dapboro. Ha numeBiit cTopoHi pelikn HaHeceHa IKayia B canTuMeTpax. Koxna
HemapHa mominka (apOyerscst dopHOIO (apOoro. Ilominku kpartmi 10
MiIMTUCYIOTh H(pamu.

BucoTy CHIroBOro moKpHMBY BH3HAYalOTh Ha JBOX JUISHKAX: 3aXHIICHIN i
BiIKpHTIiH a00 TUTPKM HA BIAKPUTIH. Peiiku Ha muX MUISHKAaX BCTAHOBIIOIOTH 3
OCEHI JI0 TIOYaTKy CHIrOMmajiB. 3aXUIICHYy MUISHKY BUOMPAIOTH B MICIIi, ¢ HEMAa€
YMOB ISl HAaKONMYEHHS CHITY Yy BHIUIAI Kydyrypu. BinkpuTy mijstHKY
BUOMPAIOTh B MICII, JOCTYITHOMY BUIbHIH il BiTpy. Y OIJIBIIOCTI BHUNAAKIB
TaKUM MiCIIEeM € MeTeoposioriyHa Iutomanaka. Ha BuOpaniit  mimstHIi
BCTaHOBJIIOIOTH O TPH PeWKH Ha BincTtani mpubiu3Ho 10 M ojHa Bij OAHOI Ha
BEpLIMHAX PIBHOCTOPOHHBOTO TPUKYTHHKA. PeHiKH HyMEpyIOTh, pO3TAIlyBaHHS i
HyMepallis peiiok 30epiraeTbcss 3 poky B pik. Ha mereoponoriunii riomamri
OJIHY 3 PEHOK PO3TALIOBYIOTh MOOIN3Y BTSHKHHX (TJIMOMHHMX) TEPMOMETPIB.

[TocTiliHy peiiky BCTaHOBIIOIOTH Ha JEpeB’SHUH  3aroCTpeHHi Opycok
nosxuHor0 40 -50 cM i3 3anuIeHOI0 CXOAMHKOIO, KA TOBUHHA 3HAXOIUTHUCS Ha
moBepxHi 3emii (puc.6.8).

Bimmik 3a yciMa TphoMa peliKaMH BHKOHYIOTH IIOJCHHO B CTpPOKH,
HAWOMMKY 0 8 Toja. MOSICHOrO AEKpPeTHOro (3uMoBOro) yacy. Ilpu oMy
MIAXOMUTH 1O PEHOK HEOOXigHO He Onmmkde, HDK Ha 2 — 3 M, mo0 He
MOPYIIYBaTH 3aJIATaHHs CHIrOBOTO MOKpHBY. Bimik O6epyTh 3 TouHicTIO 10 1 cM.
3 BUMIipIOBaHb 3a TphOMa peiikamu OepyTh cepeiHE 3HaueHHs (B MiIHX
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canTuMeTpax). Hampukman: Bimrik mo peiikax — 27; 23; 17 cm. Cepensst BucoTa
nopiBHioE (27 + 23 + 17) / 3 = 22,3 cm. 3amucyroTs 22 cM.

VY THX BUNAAKax, KOJH BOCEHH HE 3MOIJIM BCTAaHOBHTH IOCTIHHY peWKy,
BUCOTY CHITOBOTO IOKPHBY MOXXHa BHUMIPIOBATH 3a JOIOMOTOIO IEPEHOCHOT
peiiky, SIKy BCTAHOBIIIOIOTH B TOUKAaX MOCTIHHHUX PEeHOK.

6.2.2. NEPIOJUYHI TAHIIA®THO-MAPIIPYTHI CHII'OMIPHI
3UOMKH

CyTHICTP THX 3HOMOK TOJIATA€E y BHMIPIOBAHHI BHUCOTH 1 IIiIJIBHOCTI
CHIrOBOrO MMOKPHMBY 3a 3a3JaJerijb (BOCCHH) BUOPAHUM MapIIPYTOM JOBKHHOIO
1 — 2 kM, sIKHii OXOILIIOE XapaKTEPHI MICIIS 32 YMOBaMH pelibedy, pOCIUHHOCTI i
MiICTHIILHOT TIOBEPXHI.

Yacrora 3iiomok — 1 pa3 B amekany. Ilepen BecHSHMM CHIFOTaHEHHSM 1 B
nepion cHiroTaHeHHst 3HOMKH TIPOBOAATH yacrtiie (1 pa3 B 5 1HiB).

MapipyTi po3TamoBylOTh Ha BiAcTaHi He Oumbmie 5 kM Bix cranmii. B
JicocTenoBiil 30HI 3 TropoucTuM penbedom nomxuHa Mapupyry 2000 m. Tyt
BUMIproBaHHs BeayTh uepe3 20 M (BHcOTa CHIroBoro mokpuBy) i uepe3 200 m
(wineHicTh CHIrY). B micoBiit 30HI i HpH piBHUHHOMY penbedi, Ha HEBEIHKUX
noJsx, nosxuna mapmpyty 1000 m. Bucoty cuiry Bumipiorots depe3 20 M, a
nrisHICTE — gepe3 100 M.

OCHOBHUMH TIpHJIaZIaMH TIPW CHITOMIpHIN 3HOMIII € TIepeHOCHa pelka i
BaroBHi CHIroMmip.

[epenocHa petika (puc.6.8) — e nepes’ stauii 6pycok po3mipom 180 x 4 x 2
CM, HIJKHIH KiHEIb SIKOTO 3arocTpeHuit i 060uTnii 3amizom. Ha nuuesiit croponi
pelikn HaHeceHI TOAIIKM B caHTHMeTpax. llodaTok monurok 30iraeTbes 3
HIDKHIM peOpoM HakoHeuHUKa. [Ipy BUMIpIOBaHHSIX BHCOTH CHITOBOTO HOKPHUBY
MIEPEeHOCHY pPEHKy 3aroCTpeHUM KIHIIEM BEPTHKAJIbHO OITyCKAIOTh B CHIr IO
MOBEPXHI IPYHTY. Pelika MoBHMHHA TOpPKAaTUCS MTOBEPXHI IPYHTY, ajle HE BXOAUTH
B 3€MJIIO TOCTPHUM KiHIIEM.

Barosuii cHiromip BC — 43 3acTOCOBYIOTh UIi BHMIPIOBAaHHS MIUIEHOCTI
cuiry (puc.6.9). Ilpunan ckiIagaeTbCs 3 METAIEBOro HUIiHApa 9 3 IUIOMIENO
nepetury 50 cM? i Bar-6esmena 1. Ha OJIHOMY KIHII IMUTIHApA 3HAXOJHUTHCS
TOBCTE KiJIbII€ 3 TOCTPOKOHEYHUMH KPAEM y BUTIISII UKW 7. Ha apyruit KiHers
HagsraroTh Kpumky 10 3 OGarmeTHmM 3arBopoM. Ha 30BHINIHIA CTOPOHI
IUTIHApPAa HAHECEHA IKaja 13 CaHTUMETpPOBMMH moainkamu Bix O mo 60 cwm.
HynboBa moninka mikamy 30irae€Tbcss 3 HIDKHIM 3pI30M 3aTOYEHOTO KibLIS.
B3momx mutiHApa BUTEHO MEPEMINYETCS METaJeBe KUTbIe 8 3 MPUKPILICHOO
IO HBOTO AY’KKOIO 6 TS i IBIITYBAaHHS LIWTIHIpA JIO Bar.

Baru cHiromipa ckiagaloThCsl 3 JATYHHOI JIHIHKH, sIKa pO3JIiIEHa TPU3MOIO
Ha JBa HepiBHMX Iuleda. lIpu3ma HampaBieHa 3arocTpeHHSM BHH3 1
pO3TaIlioBaHa i MOKAXIYUKOM-CTPiIKo0 3. Ha 110 mpusMy HaisrarTh ITiIBIC
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4, 3a KiJblle SKOTO CIIOCTepirad TpuMmae Barv. Ha KiHII MeHIIOro rieda 3a
JTOTIOMOTOIO0 IPYTO1 PU3MHU KPIMUTHCS TavoK S s miBilTyBaHHS nutiHapa. Ha
Oinpiomy ruieui HaneceHi noainku (Big O 1o 30), koXHa ToOXiNKa BiAMOBiAaE
5 r. Ha npomy muiedi 3HaXoIuThCS pyxXoMma THpS 2 3 NPOpi3oM, depe3 SIKHH
BUJIHO IIKaJy JiHIHKM. B 1eHTpi TBOpY € pHcKa, 3a JOMOMOTO0 SIKO1 POOJISTH
BiJUTIK 1O JiHiNIi. [1070KEeHHS PiIBHOBaru BH3HAYAIOTH 3a 30irOM MOKa)KIMKa—
CTPUIKHU 3 pUCKOIO Ha mifgici. [Ipu 3BaskyBaHHI MOPOKHBOTO IMITIHAPA PHCKA Ha
TUpi TIOBUHHA CTOSTH Ha HYJbOBIH MmomiIIi. SIKmo nmpu piBHOBa3i TUpi prcKa Ha
Hill He 30iraeThCsl 3 HYJIBOBOIO MOMIIKOIO, TO ii HOBE TIOJOKEHHS IPUHMAIOTh 32
HYyJIb 1 IOTIPaBKy Ha HyJIb BPaXOBYIOTh B YCIX MOAAJIBIINX PO3PAaXyHKaX.

f

/

fo :umezizazm“rz 10
[EEEREEEN I

Puc. 6.8. Cuiromipsi peiiku [2] q b

Puc. 6.9 Barosuii cHiromip[2]

CriocTepexeHHsI 32 BaroBUM CHITOMIPOM MPOBOJATH y TaKOMY TIOPSAKY.
Ipubmu3no 3a 30 XB. meped CIIOCTEPSIKCHHSIMH CHITOMIP BHHOCSTH 3
npumimeHHs. Ile HeoOXimHO uIsi TOTO, MO0 TpHIIA] MPUHHSAB TEMIEPaTypy
OTOYYIOUOTO TMOBITpsl. B iHIIOMY BHMAIKy I Yac CIIOCTEPEX,EeHb CHIT Oyne
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MIPHIKTIATH 0 BiTHOCHO TETUIMX CTIHOK MUJIIHAPA, III0 MOXKE YTPYIHUTH POOOTY
cnocrepiraya. [licis nporo nuiinap, caabKo HaTHCKYIOUH, 3aHYPIOIOTH B CHIT i
BU3HAYAIOTh BHCOTY CHIFOBOT'O TIOKPUBY 3a LIKAJIOIO IMIIHApA.

Hapmani nomaTkoro, sika BXOIUTh B KOMIUICKT CHIrOMipa, 3YMINAIOTh CHIT 3
OJHi€T 10T0 CTOPOHM 1 aKypaTHO MiIBOATE JIOTIATKY ITiJ] HMIIIHAP ISt TOTO, MO0
YBECh CHII' 3aJMIIMBCS B HbOMY. OOEpe)XHO BHIMAIOTH LIUIHIpP i3 CHIrYy i
NepeBepTalOTh KPHUIIKOI BHM3. [licis 1bOro MPOBOASATH 3BaXKyBaHHS,
BU3HAYAOYM YHCJIO HOAUIOK Ha mmikami JiHidkun (n). B Tux Bumangkax, xoiu
CHITOBWI IMMOKPHUB MIEPEBUIIYE€ BUCOTY MMITIHAPA, MPoOYy CHITY yCiii TOBII OEpyTh
B JIeKiJIbka mpuiiomiB. Koim BHCOTa CHIry MeHIa, HiXk 5 ¢M, IMIUTBHICTH CHITY HE
BH3HauYaoTh. [Ipy BU3HAYCHHI IIITFHOCTI Ha JUIAHIN 3 TOCTIHHUMHU pEHKaMHu
poOIATH TpPU BUMIPIOBAHHS 1 INUJTBHICTH OOpPaxoOBYIOTh SK CepelHe i3
pE3yNbTATiB IIMX BUMIpIOBaHb. B THUX BHIaaKaxX, KOJHM TPH B3ATTI TPOO TIif
cHirom Oyne BHSBJIICHA BOZA, TO BHCOTY ii mIapy BUMIpIOIOTH 3 TOYHICTIO 0 1
MmM. [Ipn BU3HaYeHHI LIUTLHOCTI CHIT'y HEOOXiJHO TAaKOXX BHMIPATH TOBIIHHY
JIOIOBOT KipKH (MM), sIka MOKE 3HAXOJMTHCS HAa MOBEPXHI, B cepeauHi abo mif
CHIrOBUM TOKpHBOM. KpiM 1bOro, BUMAaraerbcsi BU3HAYUTH CTaH IPYHTY IIiJ
cHiroM (Mep3nmuii a0o Tamuil) i CTPYKTypy CHIroBoro mokpuBy. OcTaHHs
BU3HAYAETHCS, BUXOASYH 13 pO3MIpiB YaCTOK CHIT'Y, HOTO ITyXKOCTI i BOJIOTOCTI.

OO0uuciieHHs IIUTBHOCTI CHITOBOTO TOKPHUBY BHUKOHYIOTH IUIIXOM TiTEHHS
MacH KOXXHOI mpoOu cHiry Ha ii 00'eM. Maca mpoOH OOpIBHIOE IIiHI OJHIET
MOJUIKY IIKAJIN JIIHIAKY 5T, IOMHOKEHO0I Ha YHUCIIO MOLIJIOK (n), BiIpaxoBaHOMY
3a JIOMOMOrOK JiHiliKK, TOOTO Maca mpobu nopisaioe SN. O6'em mpobu
JOPIBHIOE IO MepeTHHy cHiroMipa 50 cM? , HOMHOXEHOMY Ha BHCOTY IPOOH
8 cm (h), Bigpaxoamiii 3a mkanoro mumiEapa, To6TO 06'eM mpoGH (cM’)
nopisrioe 50N, Taxum urOM, minsHicTs cHiry (d), B r/em® gopisHioe

g==_-=_ (6.1)
50k 10k

3amac BOAM B CHIrOBi BU3HAYAETHCS TOBIIMHOIO APy BOAM B MiliMeTpax,
AKMH OTPUMYIOTH NPHM TaHEHHI CHiry. Voro BH3HAYAIOTH HACTYIHHM YHHOM.
Maca B3sTOi TPOOH CHITY OJTHOYACHO € MacOI0 BOJIM y B3ATiH Mpobi B rpamax. B
TOW ’ke 4Yac maca NmpoOu € 00’eMOM BOIM B NMpoOi B KyOIYHHMX CaHTHMETpax,
ockimeku 1 cM® nopisrioe 1 r. Skmo posginuTy 06’ eM BoIM B IpoGi CHIry Ha
nonepeunuil mepeTHH muIinApa 50 cM?, TO OEPKYIOTh BUCOTY IIapy BOIH, KA
YTBOPIOETHCS TP TAHEHHI cHiry. Maca B3sToi mpobu cHIry AOpiBHIOE SN.
06’ em Boz B TIpo6i Takok nopisHIoe SN. 3amnac Boau B cHiry (P) B MiniMeTpax
OJIEP)KYIOTh JUIEHHSIM 00'€My BOAM Ha IUIOIIY IONEPEYHOrO IIEPETHHY
LWTIHAPa 1 MHOXEHHAM pe3ynbTaty Ha 10 (mis mepeBeleHHS B MimiMeTpH),
TOOTO
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Enld
=n (6.2)
)
TakuM 4MHOM, 3amac BOAM B CHITY B MiJliMETpa IOPIBHIOE YUCIY TOMIJIOK
JIHIAKY Bar.
3amac BOJM B CHIT'Y MOe OyTH TaK0 pO3paxoBaHHid 32 (HOpPMyII0r0

rp=hd10, (6.3
e h—Bucora cuirosoro mokpusy, cm; d — minbricTs cHiry, r/em’,

3aBnanns 1. BumiproBanHs kijibkocti onaaiB onmaaomipom TperbsikoBa
i moJLOBUM J01IOMipOM

s euxomamms 3a80aHHs HEOOXIOHO Mamu OnadoMipHe 6i0po, MIpHUL

cmakam, noIbOSULL OOUOMIp.

1. Osnatiomutucs 3 OynoBoio omagomipa TpeTesikoBa 1 IMOJEOBOTO
JIOIIOMipa, TMpaBWIaMH yCTAHOBKHM IMX IPWIAAIB Ha METEOPOJIOTIUHIH
IUTOIAII .

2. BumipsaTn KUIBKICTH OmamiB 3a JONOMOroro omagomipa. s mporo
MOTIEPETHHO HAUTH Y Bipo Hebarato Boau. Hamani mepenut BOAy B
MIpHHH CTaKaH, BiIpaXyBaTH YHCIIO IOAUIOK HAa CTaKaHi, MEPEBECTU
MOJIJIKM CTakaHa B MM Inapy BoAW. Taky omeparito HoBToputH 3 — 4
pasu. PesynbraTu 3anucata 1o Gopmi.

3. BumipsaTy KiIbKICTh OMAIiB 3a AOIOMOIOK MOJBOBOTO Aoriomipa. Jlist
IOTO HAJIMTH B HHOTO HEOAraTo BOAM 1 BiIpaxyBaTH YHUCIO TOJILIOK.
Onmnepartito mposectH 3 - 4 paszu. Pe3ynsTatn 3amucaty 3a GopmMoro.

[pumazg KinekicTs momiyiox Kinekicts omamis, MM
CTaKaHa

36im npo GUKOHAHHS 3A80AHHS NOBUHEH CKIAOAMUCS 3i cXemu onadomipa i
HOMbOBO2O OOWOMIpA, Pe3yIbmamis GUMIPIOSAHHS ONadie, KOPOMKO20 ONUCY
NYHKMI6 3a80aHMHSL.

3aBnanns 2. O3naiiomMieHHs 3 IUTOBiorpagom i 06podKkoro mIoBiorpam
s eukonanus  3a80aHHS  HEOOXIOHO Mamu  po30IpHULL  eK3eMNAApP
nmogioepaga, cmpiuxy nuogioepaga iz 3anucom oowuyy.

1. Osnatiomutncs 3 OynoBOI IUTIOBIOTpada 1 TPHU3HAYCHHSIM HOTO
OCHOBHHX YaCTHH.
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2. Po3rnsHyTH mOpaBWiia YCTAHOBKM IUTIOBiorpad)a Ha METEOpOJIOTiuHil
TUTOTIAIITI.
3. OOpobutH MUIIOBiOrpaMy CIIOCOOOM XapaKTepHHX TOYOK, pPe3yJbTaTH
3BeCTH B TabiuIo (3pa3ok tabi.6.1).
36im npo euxonanms 3a60aHHA NOGUHEH CKIA0AMUCS 3i cxemu nawegiozpaga,
06pobaenoi cmpiuku naosiozpaga 3 pe3yrbmamamu po3paxyHKie, KOpomKo2o
onucy nyHKmis 3a80anHsL.

3aBnanns 3. BuMiproBaHHsI BUCOTH i IILIbLHOCTI CHiry

Il uKOHAHHA 3a60aHHS HEOOXIOHO MAmMu 6A208ULl CHICOMID | NepeHOCHI
CHI2OMIDHI peuKu.

1. OsHafioMHTHCS 3 METOJIUKOIO CIIOCTEPEKEHb HAJl CHITOBUM TIOKPUBOM i
BEJINYNHAMH, SIKI HOTO XapaKTepU3yIOTh.

2. PosrmsiHyTH OyfIOBY CHIrOMIPHHX PEHOK 1 BaroBOro CHiromipa.

3. Ha BuOpaHoMy MalJaHUYMKy BHM3HAaUUTH B TPbOX TOYKaX BHCOTY
CHIFOBOTO TIOKPUBY 3a JOIIOMOIOI0 IEPEHOCHOI CHITOMIpHOI pPEHKH.
PesynbraTn 3anucaru B TabNHILO.

4. Ha BuOpanoMy MaiilaHYMKy 3a JONOMOIOIO0 BaroBOTO CHIiromipa
MIPOBECTH MOTPiifHE BU3HAYEHHS IIIJIFHOCTI CHIry. Pe3ympTaTn 3amucaru

B TaOJIHIIIO.
5. OOuuncautu 3amacu BOAM B CHiry. Pe3ynpTaTu 3amucaTt B TaOJIHINIO 11O
dhopmi.
Micre cnocTepekeHb Jlara
Bimtik mo peini, cMm Bimnik mo mkaiti Bimik 3a niHIAKOIO

ITIHIPA, CM Bar, N

123 |cp. [ 2] 23 [cp.]1]2]3]cp

Micre cnocTepekeHb Jlata
[linsHicTs cHiry d, rlem® 3anac Boau B BinmiTka mpo
CHIry JbO/IOBY KipKy Ta ii
TOBUIMHY
1| 2 [ 3 ] cp. MM | T/ra

36im npo 6uKoHAHHS 3A60AHHA  NOBUHEH GKIIOUAMU. CXeM) 6a208020
CHI2OMIpA;, 3anuc pe3yibmamis CHOCMEepPedCceHb, KOPOMKUU ONUC NYHKMIG
3a60aHHAL.
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7. CHOCTEPEXKEHHS 3A HAITPSIMOM I LIBUAKICTIO BITPY

ATtMmocdepHHiI THCK Ha TOBEpXHI 3€MHOi Kyl  pO3MOIUIETHCS
HepiBHOMIpHO. B pe3ynpTati MOBITPsI MOCTIHHO NMEpeMIillyETHCS 3 OHUX MiCIb B
iHmi. Bitep — ne pyx arMocdepHOro MoBITps. BIIHOCHO 3e€MHOI NOBEPXHi, B
SKOMY IlepeBaka€ TOPH30HTaJIbHA CKJIAJ0Ba, TOOTO II€ TOPU3OHTAILHUHA pyX
TIOBITPS BIZTHOCHO 3€MHO IOBEPXHI.

lopuzoHTanbHUN OApUIHHIA TPAMIEHT BUPAKAE 3MiIHY aTMOC(EPHOTO THUCKY
B TOPU3OHTAJIHHOMY HampsiMi. bapuaHuii TpagieHT — Iie BEKTOp, HalpaBIeHUIH
0 epHeHANKYIsApy (10 HopMa) 0 i306apu B CTOPOHY HHU3BKOI'O THUCKY, KU
32 BEJIMYMHOIO JIOPIBHIOE 3MiHI THCKY Ha OJWHHINO BiJICTaHi. 3a OIMHHIIIO
BiZIcTaHi MOXKHA TPHUHATH JOBKUHY OJHOrO rpamyca Mmepumiana (111 km).
3apa3 3a oauHUIO BiacTani npuiiMaroTh 100 KM, TOOTO TpamieHT BUPaKalOTh B
rI1a/100 km.

Bin BemuumHM OapuMYHOTO Tpaji€eHTa 3alleKUTh LIBHAKICTH  BITPY.
BcTaHoBneHo, W0 IIBHAKICTH BiTpy (M/C) HaOmKeHO MOPIBHIOE MOTPOEHIH
BeJIMYMHI rpagieHTa. [Ipy KpUBOMiHIHKX 1300apax HANPsIM TpajieHTa B KOXKHIH
TOYIIl 30Ira€ThCs 3 HANPSIMOM TMEPHEHANKYJIISIpa 10 1Ii€l i300apH, sKa MPOXOIUTh
4yepe3 JaHy TOUKY.

Pyx moBiTpsl, SIKHH BUHUKAE i Ni€l0 OapHIHOTO Tpajdie€HTa, MPOXOJUTh HE
TOYHO II0 HAIPSAMY I[LOTO TPaji€HTa, TOOTO HE MO MPsAMI JIiHIl BiJf BHCOKOTO
THCKY JI0 HU3BKOTO, a TI0 OiIBIIT CKIAIHIN TpaeKkTopii, 00YMOBIICHIH B3aEMOIIEI0
CHJIM TpaBiTamii 3 BiAXUIAIOYOIO CHIIOKD OOepTaHHS 3eMili, 3 BiIIEHTPOBOIO
CHJIOIO 1 3 CHJIOIO TEPTSI.

CriocTepeXeHHSI HaJl BITPOM CKJIQJAIOThCS 3 BHUMIPIOBAHHS INBUIKOCTI Ta
HarpsiMy BITpY 1 B OLIHII XapaKkTepy BiTpy, TOOTO CTyIeHs HOro HeCTIHKOCTI.

HampsiMm BiTpy — 16 TOYka TOpH3OHTY, 3BiIKH aAMe Bitep. Hampsim BiTpy
MOYKHa OLIHIOBATH Y€pe3 a3MMYT, TOOTO — KYT MK HalpsMOM 1 MepuIiaHoM. Y
NEpIIOMY BHIAJKY BHUKOPHCTOBYIOTH 16 TOYOK T'OPH3OHTY, SIKi Ha3UBAIOTHCS
pymbamu. SIKIO HampsM XapaKTepU3yeThCs KyTOM 3 MEpHIiaHOM, TO BLIIIK
BEJIETHCS 3 MBHOYI 32 TOAUHHUKOBOKO CTpinkoro (Tadi. 7.1).

Tabmuug 7.1
Hassu i mo3nauenus pymois [2]
No Hazga ITo3Hauenns I'panycu
/i YKpAIHChKi | MDKHApOIHI
1 ITiBHiUHMIT ITu N 0=360
2 TTiBHiYHO-TIIBHIYHO-CXIAHHANI TTalTaCx NNE 22,5
3 ITiBHiYHO-CXiAHUI ITaCx NE 45,0
4 CXI1IHO-TIIBHIYHO-CX1THUH CxITaCx ENE 67,5
5 Cxiguuit Cx E 90,0
6 CxiaHO0-11BAEHHO-CXITHHAI CxITnCx ESE 112,5
7 IliBneHHO-CXigHUMi IInCx SE 135,0
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8 ITiBieHHO-TIIBIEHHO-CXIAHUN TIalInCx SSE 157,5
9 IliBnennuit IIn S 180,0
10 IliBreHHO-MIBIEHHO-3aX 1 IHUI IIalln3x SSW 202,5
11 IliBneHHO-3axiMHAI I1n3x SW 225,0
12 3axiIHO-TIBAECHHO-3aX1JHIH 3xI1a3x WSwW 247,5
13 3axigHuit 3x W 270,0
14 3axiIHO-I1IBHIYHO-3aX1IHAA 3xITu3x WNW 292,5
15 ITiBHiYHO-3aXiHUI ITa3x NW 315,0
16 ITiBHiYHO-TIIBHIYHO-3aX1JHUI ITalTa3x NNW 3375

B asiamii mpy po3paxyHkax BHKOPHCTOBYIOTh HaBiramiiiumii Bitep. Moro
HalpsM BH3HAYAIOTh 3a TI€I0 YACTHHOIO TOPU30HTY, KyOH HalpaBICHUH
MOBITPSIHUIA TOTIK. HampsiM HaBiramiiHOTO BITPY BiAPI3HAETHCS BiJl BUMIpSHOTO
Hampsmy Ha 180°.

LIBuAKiCTh BITPY BHUpPAXalTh B METpax 3a cekyHnmy (m/c), kimomerpax 3a
romuHy (KM/T) i y By3iax (MOPCBKMUX MUJISIX 3a TOAHHY). {iis Bi3yanbHOT OLIHKH
IIBUAKOCTI BITPY BHKOPUCTOBYIOTH Oanu mo mkaii aamipana bodopra. Lis
IIKaja 3B’ s3y€ MIBUAKICTH BITPY 3 Pi3HUMH Horo edexramu. 3a Li€l0 IIKAIO0
YBECh IHTEpBaJl MOJIHMBHX INBUAKOCTeW AT Ha 12 rpamamiii. Koxna
rpajailis Ma€ BU3HauUeHy Ha3By (Tabm. 7.2).

Tabmuug 7.2

Ta6uus BiTpis [2]

bamu IBunkicte | XapakrepucTuka | BIUmB BiTpy Ha Ha3eMHi 00’ €KTH
Bodopra | BiTpy, M/c BITpY
0 0-0,5 JIRGV701 Jum 3 TpyO mimifiMaeTbes
BEPTUKAJIBHO; JIUCTS HEPYXOME
1 0,6-1,7 Tuxuit Hum 3 TpyO migifiMaeTbes 3
HAXUJIOM; JIUCTS HEPYyXOMeE
2 1,8-3,3 Jlerxuii JIMCTS IIENeCTUTD BiIUYBAETHCS
JIETKE BisTHHS
3 3,4-5,2 Crnabkunit JIucTs 1 TOHKI TiJIKYU JepeB
MOCTIHHO KOJMBAIOTHCS;
MaopsATh Ipanopu
4 5374 [MomipHuii TTinitiMaeTbes 3 3€MJIL T 1
KJIAMTHKY TAepy; IPUXOJISTh B
PYX TOHKI T'lJIKH
5 7,5-9,8 CBixuit lofinaroThcs TOHKI CTOBOYpHU
JICPEB; Ha BOJII 3’ IBJISIFOTHCS XBUJI
6 9,9-12,4 CunpHuit lolinaroThCs TOBCTI TUTKH ICPEB;

TyJATh TeneOHHI IpOTH
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7 12,5-15,2 Miuunit T'oiinaroThCst CTOBOYpH
HEBEJIMKUX JICPEB, THYTHCS BEIHKI
TiTKH; YTPYAHEHA X0/1a IPOTH
BITPY
8 15,3-18,2 Jyxe MinHwui JlamaroThCs TOHKI 1 CyXi TUIKU
(tutopm) JIepeB; YTPYAHCHUH pyX
9 18,3-21,5 CunpHU# WTOpM JlamaroThCs BENUKI T1JIKU IEPEB;
3M1MMAIOTHECS 3 MiCIIS JIETKi
MPEJIMETH; YIIKOPKYIOThCS TaXH
10 21,6-25,1 Minuuii mropm BuHMKaIOTH 3HAYHI YIIKODKCHHS;
JIepEBa BUBEPTAIOTHCS 3 KOPIHHIM
11 25,2-29,0 | XKopcTkwii mropm Y TBOPIOIOTHCS BEJIHKI
pyiHYBaHHS
12 ITonazn 29,0 VYparau IIpoXoaAnuTh CITyCTOMICHHS

3aCTOCOBYIOTh SIKICHY XapaKTepUCTHKY CTYIEHs MIHIMBOCTI BITpY 3a
HaIpsIMOM 1 MBHIKICTIO. 3a HampsMOM BiTep OyBae MOCTIHHUN a00 MiHIWBUH.
3a mBHIKICTIO BiTep OyBae piBHMK abo mopuBuUacTuil. Komu HampsMm BiTpy
MIPOTSTOM 2 XBHJIMH 3MIHIOETBCS OiNIbIIE, HIX Ha OAWH pyMO, TO I — MIiHJIMBHI
BiTep. Konmu IIBHIKICTH BITPY MpOTAroM 2 XBUIMH 3MiHIOEThCcs Ha 4 m/c i
Oinblue, TO 11e — HopuBYacTHil Bitep. KopoTkouacHe nocunenHs Bitpy 10 20 m/c
1 OlbIIIe i3 3HAYHOIO 3MIHOIO HANPSMY Ha3MBAETHCS MIKBAJIOM.

OCHOBHUMH TNpWJIJIAaMH JJIsI BUMIPIOBaHHS HANpsIMy 1 MIBUAKOCTI BITPY €
¢umorep Binbaa, anemopymOomerpH, Birpomip TpeThskoBa, aHEMOMETPH.

®arorep Binmbna — onuH 3 HaHOUIBIIT PO3MOBCIODKEHUX TPHITAMIB IS
CITOCTEPEKEHD 3a HAIIPSIMOM 1 IIBHIKICTIO BITPY Ha METEOPOJIOTIYHUX CTAHIIISX.
Bin ckmamaeThcs 3 YOTHPHOX HYACTHH. (QUIIOTapka; po3a BITPiB; IMOKaXIHK
MIBUAKOCTI BITpY; cTepxeHns (puc. 7.1).

Omiorapky 1 BUKOPHCTOBYIOTH JJIsi BH3HAY€HHs HampsiMy BIiTpy. BoHa
CKIIQA€ThCSA 3 METaJNIeBOl TPyOKH 5, sika B HWIKHIN YaCTWHI Mae€ B JIOTATI, 1110
posxomarees mig kKyroM 20° 1 mpoTHBary, Mo BKIIOYAE 3alli3HUH CTEPXKEHb 13
BpiBHOBaXkeJbHOIO Tupeto 4. TpyOka HacajkeHa BEPTHUKAIBHO Ha OCHOBHUH
crepkeHb 2. TpyOka HaBKOJIO CTEPXKHS BIJIBHO 00€pTaEThCS IIPH 3MiHI HANPSIMY
BiTpy. Ilin BrumBOM BiTpy (prtorapka BCTaHOBIIOETHCS 332 HAIPSIMOM BITPY, TIPH
LIbOMY TIpOTHBara OyJie HalpaBJieHa B Ty CTOPOHY, 3BIIKH M€ BiTep.

Po3a BiTpiB Haca/pkeHa Ha HIDKHIO YacTHUHY cTep)kHs. BoHa sBiste co0oro
Mydty 3 3 BicbMOMa mTH()TaMH, SKa HArJyxoO 3akKpiljieHa 10 cTepykHs. Ha
oxHoMYy i3 mTu(TiB 3aKpimieHa Meranesa Jitepa C (a6o N), Tooro miBHiu. Lleit
mTUQT MPU YCTAHOBII (urrorepa MoBUHEH OyTH HAITPABICHUM TOYHO HA TiBHIY.

IMokaXXyMK IMIBUAKOCTI BITPY 3aKpillIEHU# y BepXHill yacTuHi TpyOku 5 (Ha
Tl CTOpOHI, Je 3HaxXomsAThes Jjomari (urorapku). [ToKaKUuK sBJISE€ COO0KO
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MeTaneBy pamy 9, Ha sIKiH Ha TOPM3OHTANIBHIA oci 8, mepHeHAMKyISpHIii
HanpsiMy (IIIOrapKH, BiJIbHO MiJBillIEHA NPSIMOKYTHA MeTajeBa Jomka 6. 300Ky
1o pamu 3akpimiena ayra 10, sika mae Bicim mtudTiB (3 HyMepauiero Big O o
7). Ayra BpiBHOBaXXYETHCSI TUPEIO 7.

[lin miero BiTpy momika, sika Mae po3mip 15%x30 cm i macy 200 r (nmerka
JOIIKA, JIA) BIAXHJIAETBCS Bill TOPU30HTANLHOTO MOJOKCHHS HA NESKUH KyT i
3aiiMa€e TOJIOKEHHSI HaBIPOTH TOro abo iHmoro mTudra. KoxxHomy mrudry
BifmoBimae cBost MBHUAKICTH BiTpy (Tabn. 7.3). B Micusx, Je CHOCTEpiratoThCs
BENMKI IIBUIKOCTI BITPY, BCTAHOBIIOIOTH OPYTHMA (hirorep, MOIMIKa SKOTO IMPH
TuX ke posmipax Baxkurh 800 r (Bakka momka, Ba). TakdM YHMHOM, Ha
METEOCTaHIlii MOXe OyTH BCTaHOBIIEHO NBa (UIIOTEPH, 3 JIETKOIO 1 BaXKKOIO
JIOIIKaMH.

Tabmuug 7.3
CriBBiZIHOIICHHS MK IIBHIKICTIO BITPY (M/c) i HOMepoM mtudTy[2]
Tun Howmep mtudTy Ha MOKa)XYMKy HIBHIKOCTI BITpY Ha (urrorepi
HI?;H 0j0-|1|12|2|2|3|3|4|4|5|5|6]|6-]|7
-1 -2 -3 -4 -5 -6 -7
am (0123|4567 |8|9|10]12]14]|17]20
Bpr 0] 2| 4|6|8|10|12|14|16|18|20|24|28|34 |40

3a 1onomMororo repuoro Qirorepa BUMIpIOIOTH MIBHAKOCTI BiTpy Bin O no 20
M/c., 3a Jonomororo apyroro — a0 40 m/c.

Puc 7.1. ®rorep Binbaa [2]
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Jns 3pygHoCTi IITU(GTH pOOIATH pi3HOT TOBXKWHH: MApHi MITHPTH — TOBIII;
HemapHi — kopormi. HynpoBa mo3nauka mrudra BiNOBiAAaE MPSIMOBUCHOMY
MTOJIOKCHHIO JOIIKH.

®dirorep BCTAaHOBIIOKOTH BEPTHKAJIBHO HA MeTajeBii mort Ha Bucoti 10 -12
M BijJ oBepxHi 3emiti. Dirorep BCTAHOBIIIOIOTH Bil HAHOIMKYMX MEPEIIKO]] Ha
BifcTaHi He MeHIIe 10-kpaTHOT BUCOTH 1€l MEPEIIKOIH.

[Tpn Bu3HaYeHH] HaNpsIMy BITPY CHOCTEpirad MOBUHEH CTOSTH Ol IOTIIH i
NpOTArOM 2 XBHIHH CJIIKYyBaTH 3a TMOJOXEHHAM MPOTUBArd (QIIorapku
BiIHOCHO IITHU(TIB. BiH MOBHHEH BU3HAYUTH CEPEIHE ITOJIOKCHHS KOJHMBAHb
MpOTHBark, ske 1 Oyae xapaKTepu3yBaTH HampsM BITPY B  MOMEHT
CHOCTEPEIKECHHS.

[Tpu BU3HAYEHHI MIBUAKOCTI BITPY CIOCTEpirad MOBHHEH JIENIO BillIATH Bil
oo ¢uirorepa i cTaTh Tak, o0 JOMmKY i ayry 3 mrudramu Oyno modpe
BUIHO. BiH MOBHHEH MPOTATOM 2 XBHJIMH CIOCTEPIraTH KOJMBAaHHS JOIIKH 1
BU3HAYUTH HOMEpH IITHTIB IyrH, Oi1g skux abo MK sSKUMHU Oyio i cepeaHe
MOJIOXKCHHA. BoHO Oyme XxapakTepu3yBaTH INBUAKICTH BITPY B MOMECHT
CIOCTEPEKECHH.

B kHmXKIi croctepexeHb 3auCcyIOTh HANpsiM BITpPY 1 HOMep WTH(TY, Oiis
sakoro (abo MiK SIKHMH) CIIOCTEPIrajiocs CEpPeIHE IOJ0XKEHHS JOIIKH, BH[
nomrku. [Topyd, B TyXKax 3alUCyIOTh MIBUAKICT BiTpy B M/c. Hampukmanx: NE
3-4 n (7 mlc); S 61 (28 m/c). IIpu cuapbHOMY BiTpi (IKCYIOTH TaKOX KpaiHe
TMIOJIOXKEHHST JIOIIKH, Ky/{ BOHA TIOXOAUTH MPOTATOM 2 XBHJIHH.

Anemopymbomerpu M-63-M1 i M-63M-M1 (puc.7.2) 3aCTOCOBYIOTH ISt
BUMIpIOBaHHS cepenuboi 3a 10 XBUIMH, MUTTEBOI I MaKCHMAIbHOI IIBHIKOCTI
BITPY 1 BU3HAYCHHS OCCPEAHCHOTO HampsaMmy BiTpy. OOuABa pHIIaau HAJICKATH
JI0 MUCTAaHHOIHHMX 1 Ha MepeXi METEOpOJIOTIYHMX CTaHLid 3apa3 BOHU €
OCHOBHHM 3aCO00M JJTs1 BUMiPIOBaHHS XapaKTEPUCTHK BITPY.

Mexi BumipioBaHb MmBHAKOCTI BiTpy Bim 1.5 no 60 wm/c; moxubka
BuMiproBanb mBuakocTi * (0,5+0,052 v), m/c; noxubka BUMIpIOBaHHS HATIPSIMY
+10°; mouartkoBa 4yTTeBicTh 3a mBuakictio 0,6 w/c, mo wHampsmy 1°
TUCTaHIIINHICTB -5 KM.

YcTaHOBKa CKIIANa€ThCs 3 OJIOKY NATYMKIB HAMpsAMy 1 MIBUAKOCTI BIiTPY,
BHMIpIOBAJILHOTO IYJbTY, OJOKY J>XHBJICHHS. IlepeTBoproBadi IBHIKOCTI i
HampsIMy BiTPY BUKOHAHI y BHUIJISIII OHOTO OJIOKA JATYUKIB, SIKMHA CKIANAETHCS
3 ¢urorepa y BUTIISI CUTapOIIOAiOHOTO KOpITyca i3 cTabii3aTopoM y XBOCTOBIH
YaCTHHI 1 JaT4YWKa IIBUIKOCTI y BHUTJISAAI YOTHPHOXJIONATEBOTO MOBITPSHOTO
rBuHTa. [lin miero QIorapku IUIOMUHA OOEPTAaHHS TBHHTA PO3TAIIOBYETHCS
MEPIICHANKYIIIPHO 10 HAMPSIMY MOBITPSHOrO MOTOKY. lIIBUAKicTE 0OepTaHHS
I'BHHTA NPOTOPIiliHA MIBUAKOCTI BITPY.

Kopnyc pa3om i3 30BHIMIHBOI0 TPYyOKOIO Ha IIAPUKOMIIIINITHAKAX BiJIBHO
00epTaEThCS HA BEPTUKATBHOMY, HEPYXOMOMY CTOSIKY, 3aKPIIUICHOMY Ha IIOTJIi.
B cepenuni xoprryca i 30BHIIIHBOT TPYOH pO3MillIeHI KIHEMAaTHYHi 1 €IeKTPUIHI
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€JIEMEHTH, SIKi IePETBOPIOIOTH BUMIPSHI BEIWYHHN B EIEKTPUYHI IMITYJIBCH, SIKi
0 KaOeITt0 HaIXOAATh Ha BUMIPIOBAIBHUMA MYJIbT.

Puc. 7.2. AnemopymGomerp M-63M [4]

BuMiproBaneHUI MyNbT SBIsE COOOK HACTUILHUI NpWITAJ, JUICBIN maHemi
SIKOTO PO3MIINIEHI MIKAJIM HIBHIKOCTEH 1 HAmpsMIB BITPY, KHOIKM BMHUKaHHS
puiIanay, MepeMUKaHHS IIKajd, CKUIy IIOKasiB, iHOAWKATOpW Ta iH. B momeni
anepymbomerpa M-63M-1M inpopMariist Ipo MBUAKICT BITPY BUCBIUYETHCS Ha
nudpoBoMy TadIIO.

brox >xuBieHHsT 3a0e3medye poOOTy TpUIANy Bi MeEpexi NMepeMiHHOTO
CTpyMy 1 Big aKyMyJaSTOpPHHUX Oarapedl Oe3 mimsapsaku mpoTsrom 3-5 aid
(aBapiiinuii pexum).

AneMoMmeTp  pyyHHWi  MexaHiuHuii  (wamkoBuit) MC-13  (puc.7.3)
3aCTOCOBYIOTH JUIS BHMIpIOBAaHHS CEPEIHBOI IIBHIKOCTI MOBITPS 3a AESKUI
NPOMDKOK 4Yacy, SIKMA BH3HAYalOTh 32 CEKYHAOMIpoM. MexXi BHMipIOBaHHS
mBuakocti Big 1 go 20 w/c; mouatkoBa uytreBicth 0,8 M/c, moxuOka
BuMmiproBanns * (0,3 + 0,06v) m/c.

[TpuitoMHOI0 YaCTHHOIO aHEMOMETpa € HEBeJHKa XPECTOBHHA 2 3 4OTHPMa
MMyCTOTIIMMHA TIBKYJISIMH, SKi HampaBlieHI ONMYKIUMH IOBEPXHSIMH B OJHY
cTOpoHY. XpecTOBHHA 3aKpiluieHa Ha BEpTHUKANbHIN oci 1, HWXKHIN KiHEeIb SKO1
3aKiHIYETHCS YepB' TIHOIO Tiepenmadero. IIiBKysi 3axuIieHi BiJ MEXaHIYHHUX
MOUIKO/KEHb POTSHUMH JTyXKaMd 3. be3kiHeuyHHil TBUHT TPH CBOEMY
o0epTaHHI TNPHUBOAHUTH B PyX CHCTEMY 3yOUaTHX KOJIC, SIKI TMEepemarTh Pyx
TPbOM CTpPLIKaM paxyHKoBoro wmexasismy. LludepOmar 5 paxyHkoBoro
MEXaHI3My Ma€ TPH IIKaJW, 332 SKUMH BiJPaXOBYIOTH OOCPTH XPECTOBHHH. 3a
JIBOMa MaJICHBKMMH CTpPUIKaMH BIJIPaxoBYIOTh COTHI 1 THCA4i 00EpTiB, IO
BEJIUKIN — JECATKH 1 OJUHUII.
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PaxyHKOBHII MEXaHi3M TOMIIEHO B KOpITyC 4, B HIKHIN YacTHHI SKOTO €
TBUHT 8 /i1 YCTAaHOBKM aHEMOMETpa Ha JepeB’ siHii mrormi. BMmukaHHS 1
BHUMHKAHHS PaXyHKOBOTO MEXaHi3My BHKOHYIOTb 3a JOTOMOTOI0 apeTHpa. Moro
KiHeIlb PO3TAIIOBaHUH 300Ky KOpITyca i Ma€ BUTIIS PyXJIUBOTO KU 6.

B xopmyci mpuiany mo oOuBi CTOPOHM BiJ KIHIIS apeTHpa BMOHTOBAHO IBa
BYIIIKa 7/, 332 JOTIOMOTOI0 SIKMX BUKOHYIOTh BMUKAHHS | BUMUKAHHS TPWIALY,
KOJIM BiH BCTAHOBJIICHHIA BHUIIE PiBHS Ooueii crocrepirada. s 1mporo g0 Kinbls
apeTHupa NpuB’ A3yI0Th IIHYPOK, a HOTO KiHII MPOIYCKAIOTh Yepe3 ByIIKa. SIKIIo
MOTSTHYTH 32 INHYPOK HIKHBOTO BYIIKA, TO paxyHKOBHH MeXaHi3M Oyne
BUMKHEHHIA, & 33 IIHYPOK BEPXHHOTO BYIIIKA — YBIMKHEHH.

Puc. 7.3. AHemomeTp vaikoBuii [2] Puc. 7.5. Anemometp kpuibuatuii [2]

Jlnst  BUMIpIOBaHHS  IIBHIKOCTI  BITPY aHEMOMETP  BCTAHOBIIOIOTH
BEPTUKAJIBHO HA JCpEB’ sIHIM IIOrJI, HAa BUCOTI Oinst 2 M. Haxuia anemometpa
BIUIMBAE Ha PE3YJIbTATH CIIOCTEPESIKEHb. AHEMOMETP TIOBHHEH OYTH MOBEPHYTUM
nupepbIaToM MEePHNeHAWKYIIPHO A0 HAmpsMy BITPY, a CIOCTepirad CTae
00IMYYsM TPOTH BiTPY. MicIle YCTAHOBKM aHEMOMETpAa Ha CTAHIl TMOBUHHE
OyTH IOCTIIHMM 1 3 yCiX CTOPIH JOCTYITHUM BIiTpY.

[epen moyaTKOM CIIOCTEPEIKEHD MPU BUMKHCHOMY PaXyHKOBOMY MEXaHi3Mi
3aMUCYIOTh [MOKa3W Npuiaay (3amucyroTh o nudepbdiaatax THUCAYi, COTHI,
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necsaTkd i omuumI obeptis). Uepes 1-2 XBUIIMHM, KOJH MIBUAKICTE 0OCPTaHHS
XPECTOBUHHM BCTAHOBUTHCS, PaxXyHKOBHH MeEXaHi3M BMHUKAIOTb 1 OJHOYACHO
BKJIIOYAlOTh CeKyHAoMip. Yepe3 Bu3HaueHmii dyac poOOTH aHEMOMeETpa
(naiiuacrime BChOTO aHEMOMETp BKIIOYaOTh Ha 5-10 XBWINMH) paxyHKOBHH
MEXaHi3M Ta CEKyHAOMIP BHMHKAlOTh 1 3aluCyIOTh TIIOKa3W Npwiamy i
CeKyH/oMipa. Pi3HHMI MK NHepmmM i APYrMM II0OKa3oM, pO3JUICHa Ha dYac
poboTH aHeMOMeTpa B CEKYHAAX, Ia€ YHCIIO MOJIJIOK PaXyHKOBOI'O MEXaHI3My B
OJIHy CeKyHay (MIBHAKICTE 00€pPTaHHS XpecTOBHHH). [ rpyOHX pO3paxyHKIiB
OJIepKaHe YHCII0 MOYKHA BUKOPUCTATH SIK IIBUIKICTH BITPY B M/C.

Jlo KOXXHOTO aHEeMOMETpa ONA€ThCS TOBIPOYHE CBIJONTBO Yy BHIJIAMI
rpadika abo mepeBopnoi Tabmuii (puc.7.4). Ilo HbOMY, 3HAKOYM IIBHAKICTH
o0epTaHHs XPECTOBHHM, MOXXKHA OiNbIII TOYHO BH3HAYWUTH MIBUAKICTH BITPY B
Mm/c. Hampukian: HeoOXiIHO OOYMCIMTH MIBHAKICTH BITPY 32 aHEMOMETPOM,
SIKIIO BIJUTIK Tiepe]] crmocTepexeHHsM 2179, micns cmocrepexens 3619 i
aHeMoMeTp OyB yBIMKHEHMI Ha 5 xBuinH. CriouaTky 3HaXOJSTh YHCIIO MOIIOK
PaxyHKOBOTO MEXaHi3My B OfHY CeKyHAy , To6To (3619 — 2179):300 = 4,8 06./c.
3 MOBIpOYHOTO CBIJONITBA BH3HAYAKOTH IIBUAKICTH BITPY. B MaHOMY BHIIAAKY
HMIBUAKICTE JopiBHIOE 4,5 M/c.
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Puc. 7.4. TloBipo4He cBiIOLTBO aHEMOMETpa

YamkoBuid aHEMOMETp Ja€ BipHI MOKa3W JO THX IIip, MOKWA HAmNpsSM BITPY
TOPU30HTAIBHUHN 1 CIBMANa€e 3 TUIOMHMHOIO XpecToBHMHHU. Komu Bitep ame Ha
XPECTOBUHY IIiJl TOCTPHUM KYTOM, TO XPECTOBHHA, MPH OJHAKOBIH IIBHIKOCTI
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BITPY, 3MEHIIY€ IIBHUAKICTH CBOTO PyXy 1 Jae 3MiHEHI TMOKa3u. SKImo KyT
3poctae i pocarae 60-70°, To XpecToBMHa Ha BITpI He oOepTaeTbcs, a IpPHU
MOJATBIIOMY 30UIBIIECHHI KyTa 00€pPTAEThCS B IPOTHIIC)KHY CTOPOHY 1 3MEHIITYE
MOKa3n PaxyHKOBOTO MeXaHi3My. ToMy 4YallKOBUM aHEMOMETPOM HE MOXKHa
KOPHUCTYBaTHCS B THX MICIX, J€ HANpsIMOK PyXy HOBITPSHOI MacH MOKe
CYTTEBO BIJIPI3HATHCS BiJl TOPU3OHTAILHOIO, HANPHUKIAA, Ha CXWiIax Tip,
mo0IK3y epeB i OyaiBenb i T.IL.

AneMoMeTp pyuHuii MexaHiuHui (kpuiabuaTuii) (puc. 7.5) 3aCTOCOBYIOTH
JUI BUMIpIOBaHHA cepeaHboi mBuakocTi BiTpy Bim 0,3 mo 5 m/c. mouarTkoBa
YyTTEBICTH KpHIIbUaTOro anemomerpa Gimst 0,1 m/c.

[IpuitoMHOIO YAaCTHHOIO TPHUIIAAY € JIETKe BiTpoBe Koseco 1 3 BichMoMa
JIOTIATSIMH, 3MOHTOBaHUMH Ha TPYOIli 5, sika Haca/ykeHa Ha HATATHYTY CTPYHY.
3acTocyBaHHS CTPYHH B SKOCTI Oci 0OepTaHHA pPOOUTH TpHIIANl JTOCUTH
YYTTEBHM.

TpyOka 3'e€mHaHa 3a JOIMOMOTOI0 YepB'SYHOI meperadi 3 pPaxyHKOBUM
MeXaHi3MOM 4, TaKuM JKe SK 1 y YallKoBOTO aHeMoMeTpa. BirpoBe koneco
3axXWINCHE BiJ] MEXaHIYHUX IOMIKOKCHh METalieBUM KinblieM 3. Jlo 1mporo ik
KiJbLsl TIPHUKPIMIIEHI KOPIyC PaXxyHKOBOTO MeXaHi3My 2 i pykosiTka 6, 3a siKy
TPHUMAIOTh IIPHUJIA]] ITPU CIIOCTEPEIKEHHSIX.

[Ipu BuMiproBaHHI OIBHAKOCTI BITPY IpHJIax MOBHHEH OYTH 30pi€HTOBAaHUI
3a TIOTOKOM TIOBITpPSl 1 BCTAHOBJICHHMH Tak, MO0 paXyHKOBHH MexaHi3M OyB
1mo3aJy BiTHOCHO BITPOBOTO Kojieca. B IiloMy TOPSAOK CHOCTEPEKEHb 1
00poOKa pe3yNIbTaTiB OJTHAKOBI 13 YAIIIKOBUM aHEMOMETPOM.

Kpunpuatuii aneMoMeTp iHOMI HA3WBalOTh BEHTWISIIIHHUM, OCKUIBKH HOTO
YacTO 3aCTOCOBYIOTH JUIS BUMIPDIOBaHHS IIBHJIKOCTI IOBITPSHUX IIOTOKIB B
TpyOax i KaHaJlaX BEHTHIISLIHHIX CUCTEM.

Bitpomip TpetbsikoBa (puc.7.6) — 1ie mpuiaj Ui BU3HAYSHHS MIBHIKOCTI i
HampsiMy BITPY B IIOJILOBUX YMOBax. 3a NPUHLMIIOM JAii BiH Harazxye ¢urorep.
Bitpomip Brutouae: ¢urorapky 1, sika HaAATHyTa Ha BEPTUKAIBHUNA CTEPXKEHB 5;
JIO)KKOTIOAIOHY MeTajeBy IUIACTUHKY 7 3 mpoTuBaroio 10.

dnrorapka, 3a IOMOMOIOI SKOI BH3HAYAIOTh HAMPSM BITPY, Ma€ BHIIISI
XBWJICTIOAIOHOT YBIrHYTOl TUTACTUHKMA 3 TIpoTHBaroto. /[l BU3HAYCHHS
MIOJIOKEHHS TPOTHBAard Tia (rorapkoro, Ha TOMY X CTEp)KHI, 3aKpiluieHa
BOCBMHKYTHa 3ipka 3 (ab0 Kpyr), 3 HAHECEHWMHM Ha Hili (3 HIXKHBOI CTOPOHH)
HazBamu pyMOiB. [1oJ0XKEHHS 3ipKH il 9ac CIOCTEPEKEHb MEPEBIPAETHCS IO
KOMIIacy.

IIBunkicTs BiTPy BHMIPIOIOTH 3a KyTOM BIIAXWJIEGHHS JIOXKKOIOMiOHOT
IUTACTUHKH 3 MPOTHUBArol0, sIKi MOXKYTh BUIBHO 00epTaTHC Ha TOPH30HTANBHIH
oci 9. [lnactuHka 1 mpoTnBara TICHO CKpiruieHI Mix coboro mig kyrom 76°. 1
IUITaCTUHKA, 1 TpOTHBara B cepenHii vacTuHi MaioTh Bupi3 8. IlmactuHka
MOBEPHYTa YBITHYTOIO CTOPOHOIO NPOTH BITPY. B HIDKHIM 4acTWHI BOHa Mae
MOKKYMK 6 y BUMIsImi 3aroctpenss. Ilim mi€ro BITPY IUTACTHHKA pPa3oM i3
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MIPOTHUBArO0 BIAXWJSETHCS HA BU3HAYCHUU KYT. YMM OiJbIIa MBUAKICTH BITPY,
TUM OUIbIIMK 11el KyT. [10JIOKeHHS IIaCTMHKY BH3HAYAIOTh 32 LIKAJIO 2, sKa
HaHeceHa Ha IionMHy ¢urorapku. [lominku Ha mKami HaHeceHi B M/c i
no3naueni Bix 0 1010, a B nesikux 3paskax Bitpomipa — Big O go 15 m/c. llkana
BITpOMipa oJiep)kaHa eKCIICpUMEHTAJIBHAM [UISIXOM B aepOJMHaMIuHiH TpyOi.

Puc. 7.6. Birpomip Tperbsikosa [2]

BiTpomip BCTaHOBIIOIOTh BEPTHKAIBHO Ha CHEMialbHINA migcraBii abo Ha
JiepeB’ siHil nani, HeoOXixHoi BucoTH. CriocTepeXeHHs 3a BITPOMIpOM HIiYMM HE
BIZIPI3HSIOTHCS BiJl CIIOCTEPEKEHb 3a (arorepoM. Hampsim BiTpy BigMidaroTh 3a
CepeIHIM MOJIOKEHHSIM (MPOTATOM 2 XBHJIMH) HPOTHBArd (GJIIOrapK BiIHOCHO
3ipKH, a MIBUIKICTH BITPY — 32 CEPEAHIM MOJOXEHHSIM (IPOTIrOM 2 XBHJIHH)
MOKa)KYMKa TUIACTUHKM Ha MIKami. TOYHICTH BHUMIpPIOBaHHS IIBHIKOCTI BITPY
BitpoMipom ckiamae 0,5 m/c (B inrepBai Big 1 1 6 m/c) i 1 M/c — pu mBHAKOCTI
roHaz 6 m/c.

3aBnanns 1. BumiproBanHs mBHAKOCTI i HAMpsIMY BiTPY 3a (irorepom

s suxonanms 3a80anms He0OXiOHo mamu po30ipHuil i OiloUUll eK3eMNIAPU
Giozepa (3a60anns GUKOHYIOMb HA MEMEOPOJOLIYHIL RAOWAOYT).

1. Osnaiiomutucst mo po30ipHOMY ek3eMIunipy 3 OynoBoro ¢uiorepa,
3'ICyBaTH MPU3HAYCHHS MOTO YACTHH.
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2. BukoHaru cepito (2-3) crioctepeskeHb mo (Gurrorepax 3 JIETKO i BaXKKOTO
JIOIIKAMH; PE3YJIBTATH CIIOCTEPEIKEHD 3AIUCATH 32 (HOPMOIO;

Jata Micre cniocTepekeHb
Tun dirorepa Hanpsm IBunKicTh Bizyanbna
BITPY BITpY XapaKTepUCTHKA

Howmep Mm/c BITpY
mTUPTY

3 nerkoro

JOILIKOIO

3 BaXKKOIO

JIOILIKOIO

36im npo euxonanHsa 3a60aHHA NOGUHEH CKIA0AMuUcs 3i cxemu ¢haroeepa,
3anucy pe3yibmamis, KOpomKo20 ONUCY RYHKMIE 3a60aHHSL.

3aBnanHs 2. BumipoBaHHsSI IIBUAKOCTI BiTPy aHeMOMeTpPOM

s 6uKoHaHHs 3a60aHHS HEOOXIOHO mamu po30ipHi [ Oitoui eK3eMnaspu
anemMomempie, NOGIPOUHI C8I00YMBA 00 HUX, CEKVHOOMID I 6eHMUNIAMOP.

1. OsnaiiomuTHuCs 3 OyZ0BOIO HAIIKOBOTO 1 KPHIILYATOTO aHEMOMETPIB.

2. O3HallOMHTHCS 3 T[paBWJIaMH YCTaHOBKH 1 CIOCTCPEXKEHb 3a
aHEMOMETPOM.

3. TlIposectu cepito (3-4) cmocTepekeHb 3a aHEMOMETPOM Ha 3aaHHX
BHCOTaX, BUKOPHUCTOBYIOYH BEHTHIIATOP.

4. TIpoBectu 00poOKY pe3ybTaTiB BUMIPIOBaHb 1 3aIUCATH iX B TaOIHIIIO

3a popmoro:
JHata Micie cnocTepekeHb
ITokasu
a
] W - o
> w ==
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m g z E g © £ E 2 e a5
= = =R
36im npo BUKOHAHHA 3A60AHHA NOBUHEH CKIA0amucsa 3i cxemu
aHemMoMempis, 3aNuUcy pe3yibmamieé CHnoCmepedcenb 1 pe3yibmamis  ix

00pOOKU,KOPOMKO20 ONUCY NYHKMIB 3A60AHHSL.
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8. CHOCTEPEJKEHH?1 3A BUIIAPOBYBAHHSIM 3 IIOBEPXHI
BOAUITPYHTY

BunapoByBaHHS - 1€ mepexiZ OKpeMHX MOJIEKYJ 3 MOBEpXHi pianHH abo
TBEPZOTO TiJIa B OTOYYIOUHH MPOCTIP, SKi MAIOTh JOCTaTHHO BEJHKY IIBHAKICTH
Uil Toro, Mm0o0 TepedOpOTH CHIM MOJEKYJSIPHOIO 34elUleHHA. B xoni
BUIIAPOBYBAaHHA IPOXOJUTH IIEPETBOPEHHS BOAM 3 PIIKOIO CTaHy B
ra3onoAioHuii. Y MpUPOAHUX YMOBax IPOLEC BUIAPOBYBaHHS MPOXOAUTH
0e3mepepBHO TMPOTATOM YChOTO POKy. BiH € OJHI€I0 3 OCHOBHUX JAHOK Y
KpYTrOBOPOTi BOAM, a TaKOX HAWBKIUBININM (HAKTOPOM TEINIOOOMIHY B
POCITMHHMX 1 TBAPUHHUX OpraHizMax. Y OUTBIIOCTI BHUITAIKIB BUIIAPOBYBaHHS —
I1e HAHOIBI CYTTEBHI BUTPATHHIA €JIEMEHT BOJAHOTO OAJIAHCY.

BunapoByBaHHs BHpaXalOTh B MUIIMETpax BHCOTH LIapy BOJHM, sKa
BUIapyBaJlacs 1 BH3HauatoTb 3 TouHicTio n0 0,1 mm. BunapoyBanHs
BUMIPDIOIOTE Yy TEIJIMH Tepiox pOKy. YCTaHOBKHM JUIS BHMipIOBaHHS
BUIIAPOBYBAaHHS HA3MBAIOTHCS BHIIApHUKaMH. Halibinblie po3noBCIOKEHHS
MaloTh YCTAaHOBKH, SIKi 0a3yloThCSl Ha BUMIPIOBAHHI EJIEMEHTIB BOJHOTO
OanaHcy. B KOMILICKT TakuX MpHIaliB BXOAUTH BUITAPHHUK i JOIIOMID.

8.1. BUMIPIOBAHHSI BUITAPOBYBAHHS 3 IIOBEPXHI BO/IU

Jisi  BUMIpIOBaHHS  BUNAPOBYBaHHS 3 BOJHOI TOBEPXHI  IIHPOKO
BHKOPHCTOBYIOTh BHIApHi Gaceittn miometo 20 M, siki BCTAHOBIIOIOTH Ha CYIL,
i pumapauku «I'TH» - 3000 3 mromero 3000 cM?, SIKi MO’KHa BCTAHOBHTH Ha
cyuri i Ha Boi (Ha crielianbHUX TI0TaxX).

Bumapuuit Gaceitn miometo 20 M, rmGHHOIO 2 M ABISE oGO0
MWTHAPUYHUN O0ak 1 3 IUIOCKUM JHOM, BHUTOTOBJICHHH 3 JIHCTOBOI CTali
(puc.8.1). Bins BHYTpIilIHBOI CTiHKK 0aka PO3TALIOBaHHI 3aCIOKOKOBaY 5, Ha
piBeHb BOJM B SKOMY HE BIUIMBAIOTH Hi XBHWJI, HI MEpeKiC MOBEPXHI BOAM B
OaceitHi. BeepeauHi 3acOKorOBaYa 3HAXOIUTHCS TOMKOMOMIOHUI CTEpKeHb 3,
SIKMW CIIY’)KUTh JIJIsl 3a3HAYCHHS BUCOTH, Ha SIKIH MOBWHEH MiATPUMYBATHCS
piBeHb BoIW B OaceifHi i periepHa TpyOka 4. Ilpu BuMiproBaHHI piBHS BOIU B
OaceiiHi B pernepHy TPyOKy BCTaBISIOTH 00’ €MHY OropeTky 6 BHCOTOIO 6 cM i
mwiomtero 20 cv®. B criHmi GIOpeTkH 6ins caMoro AHa € KPYTIMi OTBIip, depes
SIKHH BOJa 3 BHUIApHOTO OacefiHa momamae BcepenuHy Oropetku. OTBip
3aKPHUBAETHCS TYMOBOIO MPOOKOIO, 3aKPITIICHOIO Ha KiHIl [-1oi0HOTO BaXkess.
Boma 3 OropeTku uepe3 3MUBHUN HOCHUK MEPEIHBAETHCS B MIPHY CKIITHY TPYOKY.
3a KIJIBbKICTIO BOAM B TpyOLi, SIKE BHM3HAYAETHCS YHUCIOM NOAUIOK, 1 SKe
BiJINIOBiJJa€ PIBHIO BOAM B Hili,3a JONOMOTOK TAapUPYBAIBLHOTO MHOYKHHKA
CyIiTh TpPO  pIBEHb BOOU B OaceiiHi B MOMCHT BUMIpIOBaHHA. Pi3HHI
MMOYATKOBOTO 1 KIHIICBOTO PIBHIB 3 ypaxyBaHHSIM OIAJiB, sSKi BUIAIH, Ja€
BEJIMYUHY APy BOJHM, SIKMI BUMAPyBABCs 32 PO3TISIHYTHI TPOMIXKOK Hacy.
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HaiOinpn MMpoKo 3acTOCOBYIOTH [UIsl BUMIPIOBAaHHS BUITAPOBYBAHHS 3
noBepxHi Boau BunapHuk «I'TH» - 3000 (puc.8.2). B xoMmmiekT mpunany, okpim
CaMoro BHUIIApHUKA, BXOJUTH Ha3eMHHMH jomiomip, o0’ emHa Oroperka 3,

BUMiproBasibHa TpyOKa (puc.8.2).

Puc. 8.1. Cxema BumnapHoro 6aceiiny [1]

|l|:||||||||t|||_||_-.t||iu

gl fogufun irl{lll-l[lllﬂll{lllll’lllll

Puc. 8.2. [InaBy4a BUIIapHa yCTaHOBKA:
a — Oak BHIIapHUKa; O — OI0peTKa; B — BUMipIOBalbHa TPYOKa; I — YCTAHOBKA BUIIAPHUKA
Ha IIOTHKY (1— IUI0THK; 2— BUIIApHUK; 3- onanomip) [4]
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BumapHuk BCTaHOBIIOIOTH a00 B IPYHT Ha BUTIAPHIN IUTOMAII 200 Ha TIIOTI
Ha cheuiagbHO ynamroBaHuX Mmiotax (puc.8.2). Bumapuuk (puc.8.3) sBise
co0or0 mwIiHApHYHUI MeTaniyHuii 6ak 1, sxuit Mae koHiuHe nHO. Jliamerp
MpUHOMHOT TUTOIII WITiHApa XopiBHIOE 618 MM. BucoTa nmpunaxy 685 mm. s
HaJlaHHS BUIIAPHHKY >KOPCTKOCTI B HHOTO BCTaBJICHI METaJIiuHI KijbLsl — 00pyyi
2. B 1enTpi BUnapHruKa BepTHUKAJILHO BCTAHOBJICHA JaTyHHA penepHa Tpyoka 3.
Ha nHel mpu cmocrepexeHHSX BCTaHOBIIOIOTH 00’ eMHy Oroperky 4. Perepna
TpyOKa B CKpaJHii YaCTHHI MPHUKPIIJIEHa O CTIHOK 0aka 3a JOIIOMOTOI0 TPHOX
pamianpHUX crnunpb 5. Jlo BEpXHBOrO KiHIL TPYOKM MpHKpiMUIeHa KOJiHYaTa
ranka 6. Ii TocTpuii KiHeIb 3HAXOANTBCS HA 75 MM HIDKYE GOPTAa BHIIAPHMKA.
JIst ycTaHOBKM BHITApHWKA Ha IUIABYYid pami i3 30BHINIHBOI CTOPOHU HOTO
0opTa € YOTUpPH BYIIIKA 7.

Puc. 8.3. Bunapuauk «'TH» - 3000 [3]

BunapHuK HamMoOBHIOIOTh BOAOIO 10 THX Mip, MOKM HAKOHEYHHK TOJIKH HE
criBmaje 3 piBHeM Boau. CrocTepekeHHS TMOJIATA0Th Y BU3HAYSHHI PIBHSA BOJIH
y BUIMAPHHKY 3a JOMOMOTO0I0 00’ eMuOi Oropetku (puc.8.4) i mipHOi TpyOKu B 7
ta 19 romun. [{ng mporo OIOpETKYy BCTaBISIOTH B penepHy TpyOky na 102
XBUJIMHH. 3a el 9ac Boja B OKOPETII BCTAHOBIIOETHCS HA OJHOMY DIiBHI 3
BUIIapHUKOM. Hazanmi 3akpy4yioTh CHELiaJIbLHUM KJIallaHOM OTBip OIOpeTKHu i

114



3JIMBalOTh BOMY 3 Hel B MipHy TpyOky. Ilicis Bimmiky mo TpyOmi Bomy 3 Hel
BWJIMBAIOTh HA3aJ] y BUIAPHHK. SIKIIO TpPU BHUMIPIOBAHHSX BCTAHOBJICHO, IO
PiBEHb BOJIW Yy BHUIAPHUKY 3HU3UBCSA a00 IMiIBUIIMUBCS BiJHOCHO HAKOHCYHHKA
rojkd Ha 1 cM, TO HEOOXIJAHO BiAMOBIZHO AOJMTH a00 BIINTH BOIHU CTUIBKH,
100 piBCHb BCTAHOBUBCS BIJIITOBIIHO 0 HAKOHCYHUKA TOJIKU.

——
Py

23
-
-
i
i
i
@
4

Puc. 8.4. O6’ emua Gropetka [3]

I[Ipu oOpoOIi crocTepekeHb BPaxOBYIOTh BHMIpPSHY 32 JIOTIOMOTOIO
CIIeIialbHOTO JIOIOMipa, KUTBKICTh OTAaJiB, SIKi BUIAIM Ha TIOBEPXHIO BOIH Y
BUIMIAPHUKY. BennunHa BUIAPOBYBAaHHS MDK CTPOKaMH  CIIOCTEPEKEHB
0OYHNCITIOIOTH 32 JIOMTOMOT'O0 TAKOTO PIBHSHHS

E.= X—(hy —ha)-k , (8.1

ne FEpg - mwap BunapoByBaHHs, MM; 1, Ta i, - BUCOTa PiBHSI BOAM Y BUIIAPHHKY
BiJITIOBiJTHO B MEPIIMH i APYTUI CTPOKU CHOCTEPEIKEHB, MM; X - IIap OMaliB, sKi
BUIIAJIA, MM; K - TIONPaBOYHUIN KOCQIIIEHT M0 MipHOI TPYOKH, SIKUIl BBOJASATH
JUIsl 3ar00iraHHs MOXMOOK, 10 BUHUKAIOTh BHACIIIOK HETOYHOTO T'PaIyIOBaHHS
IIKAJIM MipHOT TpYOKHM NpH ii BUTOTOBJICHHI.

Benmnunna BumapoByBaHHS 3a mokasamu BumapHuka <« TH» - 3000
3aBHIICHA B MOPIBHAHHI 3 BHIApHUMHU OaceiiHamu (eTajsoHOM € OGaceiiH 3
mromero 20 M° i rmmGumO0 2 M). JIs ONepKAHHS ilCHOI BETHUHHE
BUIIAPOBYBAaHHS 3 TOBEPXHI BOJOMM pe3yJbTaTH BUMIPIOBaHb MHOXaTb Ha
PENYKIIHHAN KOEQIIiEHT.

115



8.2. BUMIPIOBAHHSI CYMAPHOI'O BUIIAPOBYBAHHSI

Jlyist BUMIpIOBaHHS CyMapHOTO BHITApPOBYBAHHS 3aCTOCOBYIOTH TiZpaBiIiuHi 1
BaroBl BUIIAPHHKH. lgpaBniuHi BUNApPHUKK MarOTh BHCOKY TOYHICTh
BHUMIPIOBaHb 1 BBRXKAIOThCS HAa CHOTOJHI HAWOUTBII JOCKOHATUMH TPUIIATAMHU.
3acTOCOBYIOTH I'i/IpaBiIiyHi BUIIAPHUKH BEJIHMKOI 1 MajIol MOJIEIi.

Benmukuil rigpaBnivyHuil BUMApPHUK € yHiKanbHUM mpuiagom (puc.8.5), BiH
JIO3BOJISIE BU3HAYMTH TONUHHI BEJIMYMHHU BUMapoByBaHHs 3 TouHicTio 0,01 MM
urapy. Moro BHKOPHCTOBYIOTH SIK €TAlOH JUIS OLIHKM HAifHOCTI BEMipIOBaHb
BUIIAPOBYBaHHS IHIIMMH METOJAMH, a TaKOX JUISl PI3HMX HAYKOBO-IOCIIJHUX
3aBJIaHb.

Binbm mmmpoko BUKOPUCTOBYIOTH TiIPaBIiYHUAN IPYHTOBUH BHUIIAPHUK MaJIoi
MoOzeNi, SKWH Mae OUTBbII MPOCTy KOHCTPYKIII0O B TOPIBHSHHI 3 BEIHKOIO
mozpemmo. Leit Bunapuuk (puc.8.6) ckimagaeTbest 3 TAKUX OCHOBHHUX YACTHH:
BHYTPIIIHROTO ~ METAJCBOTO  IIWJIIHJApA, 30BHIIIHBOTO  I[MIIIHAPA-40XJIa;
KiJIbLIEBOTO ITOHTOHA-TIOIUIABKa; Oaka 1 MIpHOTO NPHUCTporo. BHyTpimHIiHA
LIJTHJP TIPU3HAYEHWH JUI PO3MIIIEHHS B HHOMY MOHOJITY IPYHTY IUIOLICIO
0,2 M2 npu Bucoti 1,5 M. L{uniaap mMae THO, sSKe 3HIMAETHCS, 3 OTBOPAMH LIS
NPOIYCKY BOAM, IO MpOCOYMIAacs 4Yepe3 MOHOJIT. BHyTpimHIA mumiHIp
PO3MIIIEHHH T B 30BHIMIHBOMY IHMIIIHAPi-4oxJi. OCTaHHIN CHOHpaeTbcs Ha
KIUJIbLIEBUH TMOHTOH-TIOIUIABOK, SIKHH T[UlaBae B 0aky, HAIOBHEHOMY BOJIOIO.
3aranpHa Maca IUiaBaro4doi cucremu 3 MoHomitoM Ounst 800 kr. IommaBox
3HAXOJHUTHCS B 3aHYPEHOMY CTaHi.

BeprukanpHi niepeMileHHs mIaBaodoi CHCTEMH € MTOKa3HUKOM 3MiHH Macu
MOHOJIITY, SikKa 00OYMOBJICHa BUITAPOBYBAHHSM, KOHJCHCAII€I0 a00 BHUIAIIHHIM
omaaiB Ha #oro moBepxHo. Lli mepemilleHHs BUMIPIOIOTH 3a JOIOMOTOO
MIKPOMETPUYHHUX TBUHTIB, 3aKkpiluieHuX mix kyroMm 120° omuH 1O OJHOTO Ha
creniaJbHIA pami KpHIIKM BUMapHuKa. [1in MipHMM NPHCTPOEM Ha MOIUIABKY
po3TalIoBaHa 4Yamika 3 pTyTTI0. MiKpOMETpHUYHHMH TBUHT 3aKiHUYETHCS JIBOMA
TOJIKAaMH, 3ITKHEHHS SKHX 3 PTYTTIO 3aMUKae JIAHOIOI 1 3amallfoeThes
IHAMKaTOpHA JlaMIoyka. B 1ieit MomMeHT OepyTh BimTiK MO J1iMOy TBHHTIB.
TouHICTH TiAPOCTaTHUHOTO 3BaKyBaHHS ckiamae 20 r, Tooro 0,1 MM mapy.
Bucoka TOYHICTH TiAPaBIIYHOTO BHUIAPHMKA MaJloi MO JTO3BOJIHIIA
PEKOMEHIYBaTH HOTO B SKOCTI OCHOBHOTO MPHIIAy JJISI BUMIPIOBaHHS JTOOOBHUX
BEJTMYHMH BUIIAPOBYBAHHS 3 PI3HUX CUTHCHKOTOCIIONAPCHKUX YTilIb.

Haii6inpm mIMpoko 3acTOCOBYIOTH BaroBi  BUMApHHKH. CTaHIapTHUAM
NPWIAZIOM Ha MEPEeXi TiIPOMETEOPOJIOTIYHNX CTaHIIl BBa)KA€ThCS BHUITAPHHUK
tuny «[TU» - 500-50 i «[ THU» - 500-100 3 nosepxuero BunapoByBaHHs 500
CMZ, 1 sIKi Bipi3HAIOTECST BUCOTORO — 0,5 M 1 1,0 M.

Bunapuank «I' TH»-500-50 3acToCOBYIOTH [UIsl BUMIpIOBAaHHSI BUIIAPOBYBaHHS
3 IAPOBOTO TIOJIS, 3 JIYTY, 13 Mepeliory 1 MUINHM, a TAKOXX Ha IOJISIX 3 IMOCIBaMH
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CLIBCBKOTOCIIONAPCHKUX KYJIBTYp B 30HAX HAIIMIIKOBOTO 1 JOCTaTHHOTO
3BOJIOYKECHHSI ITPY 3MiHI MOHOIIITY ofuH pa3 Ha 10 aHiB.

Puc. 8.5. Cxema rifipaBniyHOro BUIapHuKa (Benuka Mojens) [1]:
1 - BenTWiALiiiHA TPYOa; 2 - INTH IepeKpUTTs; 3- Oanka aaxy; 4- onopa O6anku;
5- kinbueBuil 3anizobeToHHHMH pesepByap (OaceiiH); 6 — KiNbLEBHI MOHTOH-
MOIUIABOK; 7 — IIWiiKa moruiaBka; 8 — 3imuBHa TpyOka; 9 — TpyOKka HarmoOBHEHHS
Oaceiina; 10 — 3mmuBHa aBapiiiHa TpyOka; 11 — 3muBHA TpyOka OUIS KiJIBLEBOTO
Oacelina; 12 — OamancupHi Barm; 13 — immuxarop; 14 — mocyamHa it 300py
MIOBEPXHEBOTO 1 IPYHTOBOTO CTOKY; 15 - mpuiiMad eneKTpoTepMOMETpiB;
16 — Bono30ipHe Kimbue-TpyOka; 17 — koHCONBHI omopHi jamy; 18 — kopmyc
MoHoumity; 19 — miBBick; 20 - wwIiHAP MoOIUIaBKa camonwmcis; 21- camomucenpb
3aHypeHHs; 22 — JOTOK 300py HOBEPXHEBOI'O CTOKY

]_[e BUKJIIMKAHO THM, IO Ha JICTKHUX Cyl'IiIIIaHI/IX IpyHTax B 30H1

HAQ/THIITKOBOTO 3BOJIOXKCHHS OMaJd, sKi MarTh moHax 20 MM mapy BOIH,
3a3BUYa, MPOCOIYIOTHCS 70 JTHA BUNApHUKA. KaminspHa 30Ha, 10 yTBOPIOETHCS
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ma piBai 20-50 c¢M Big OHA BUIAPHHKA, HEMHHYYE IEPE3BOJIOKYE 30HY
KOPEHEBOI CHUCTEMH pOCIHH IPYHTOBOTO MOHONITY Y BHIAPHHUKY, IO
MPU3BOJIUTH JI0 3aBUIICHHS BUMIPSIHOTO BUIIAPOBYBAHHSI.
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Puc. 8.6. Cxema OyI0BH TipaBiigHOro BUIapHUKa Majol mojedi [1]

Bunapuuk «['TH»500-100 3aCTOCOBYIOTh TS BUMIpIOBaHHS
BHITAPOBYBAaHHS Ha TOJISIX 3 TIOCIBAMH CUICHKOTOCIIONAPCHKUX KYJIBTYP B 30HI
HEIIOCTATHHOTO 3BOJIOXKECHHS. MOHOJIIT HE MIHSIOTh IPOTSTOM YChOTO CE30HY.

L1i BUIIapHUKY CKJIAAal0ThCS 3 ABOX HMIHAPIB (puc.8.7), sAKi BUILHO BXOIATH
OIMH B OJHOTO, i BOA03GipHOI mocyauHu. BHyTpimmHiid muminap 1 (BaacHe
BumapHiK) mwromero 500 cmM? Mae KO3HPOK WIMPHHOK 25 MM, SKHil 3aKpHBAE
IIUTHHY MK TATIHIPaMH, 110 HE JT03BOJISIE MOMAIaTH MK HUIMH aTMochepHUM
omagaM. BiH Takoxk Mae ITHO 4, 10 3HIMAETHCS 1 JO3BOJISIE 3aPs/IKATH BUMTAPHUK
MOHOJIITOM 3 TIPYHTOBOTO IUIacTa ©O€3 MOpPYIICHHS Woro CcrTpykrypu. o
BEPXHBOTO Kpalo MIJIHIpA MpuBapeHo yotupu Bymka 10, siki BUKOPHUCTOBYIOTh
npu mepeHoci (3BaKyBaHHI) BUIMApPHUKA. JIHO BHYTPINIHBOTO MUIIHIpA MaE
OTBOPH JiaMeTpoM 2 MM Ui MPOMYCKY BOJH, IO MPOMILIA Yepe3 MOHOJIT.
BoOHO KpimUThCS O HIDKHBOTO KPAal BHYTPINTHBOTO IHJIIHIPA 32 IOMOMOTOI0
TPBOX 3AIMIMOK 7. 30BHIIIHIA MWIHAP 2 CIYKUTh THI3AOM Ui BHYTPIIIHEOTO
OWTiHApa BUNIApHUKA. BiH Mae cyminpHe THO.

Bomo36ipHa nocynuna 5 sBiisie co0010 IMTIHAPHIHY 0aHKY 3 JIIHKOIOMi0HUM
BEpXoM, SKHUA Mae aBa oTBopu. OJMH — B IEHTpi IS 300py BOIH, sKa
MIPOCOYMIIACS Yepe3 MOHOIIT 1 qpyTHid — 300Ky AJIs 3MUBY Iiei Boau. Bogo3b6ipHa
MOCYJMHA KPIMTUTHCS 3HU3Y JO0 BHYTPINIHBOTO MHJIIHAPA 32 JOIMOMOTOI0 TPHOX
Iu1aHoK 6 Ha mTHTax 8.
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Puc. 8.7. IpynroBuii Bunaprauk «I T - 500 [1]

VY KOMIUIEKT IPYHTOBOTO BHIIApPHHKAa BXOJWTH TIPYHTOBHH IOIIOMIp IS
BHMIpIOBAHHS ONA/IB, AKHH Ma€ IUiowty npuiiomHaoro oreopy 500 cM? (puc. 8.8).
Bucora Bigpa 1 cknamae 40 cMm. Bigpo BcTaHOBNIOIOTE B THi3HO 2. Bceepeauni
BiZlpa BHasiHO Jiadparmy 3, sika Mae LIicTh OTBOpiB. Bucora koHyca niagparmu
8 cm. Bigpo mae HoOcMK 4 aist 37MMBY OHaiB, SIKMH 3aKpPHUBAIOTh KOBITAYKOM.
Jiadparma i HOCHK 103BOJISIOTH 3aMI00IrTH BUIAPOBYBAHHIO OIIA/IiB 3 BiJIpa.

-1

Puc. 8.8. [pynrosuii gouomip [3]
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JIisi BW3HAYCHHS BUIIAPOBYBAaHHS BHYTPIMIHIN MHIIHAP BUHAMAIOTH i3
30BHILIHBOTO 1 3BaXYIOTh Ha CHeLiagbHIA Basi 3 TounicTio o 10-15 r, mo
nepepaxyHky Ha map Boau ckiagae 0,2 - 0,3 mM. 3BakyBaHHS BHIIApHHKIB
BHUKOHYIOTh HalvacTimie yepe3 5 aHiB B 7 200 9 romuH.

BunapoByBaHHS 32 1epiol Mi>K 3BayKyBaHHSIMH OOUHCITIOIOTH 33 (OPMYIIOI0

E-=0.02(P, — P.)+ XV, (8.2

ne Er - BumapoByBaHHs mmapy Bomu, MM; FyTa Py - Maca BHIIAPHUKA BiIOBIIHO
B TONEpeNHIN 1 MOTOYHWH CTPOKM 3Ba)KyBaHHS BHIApHMKA, T; X - KUIBKICTH
OTA/IiB, 1[0 BUIAJIH MK CTPOKAMH CIIOCTEPEKEHD, MM; ¥ - KiNIbKICTh OMAIiB, 110
NIPOWIIIIM Yepe3 MOHOJIT 3a ueil nepion, mM; 0,02 — xoediuienT w1 nepeBoxy
KUTBKOCTI BOJTH, III0 BUTIApyBajacs, 3 TPaMiB B MUTIMETPH.

3aBnanns 1. BumiproBanHsi BUMapoBYBaHHS 3 MOBEPXHi BOAH i moBepxHi
TPYHTY

s euxonanms 3a80amHs HeOOXIOHO Mamu NOBHUU KOMNIEKM GUNAPHUKIG
«['TH» - 3000 ma «I'TH» -500-50 (abo «I'T'H»-50-100).
1. OsnaiiomuTucs 3 OyOBOIO i IpaBUJIaMu YCTaHOBKY BHnapHuKa <« T1» -
3000.
2. OgsnHaiiomuTHCs 3 OYZOBOIO 1 IpaBUIaMHU YCTaHOBKU BumapHuka «I'TH»-
500.
3. BusHaumTm nilicHe 3Ha4YeHHS BHUIIAPOBYBAaHHS 3 TOBEPXHI BOAM MiX
CTPOKaMH CIOCTEPEKEHD (BUKOPHCTOBYIOUH HadaHi BUXiIHI JaHi).
4. BwusHauWTH BUMAPOBYBaHHSA 3 TIOBEPXHI TPYHTY MK MOMEHTaMHU
3BaKyBaHHS (Ha OCHOBI BHXIJIHUX JaHHX).
36im npo 6UKOHAHHA 3A80AHHA NOBUHEH CKAAOAMUCA 3i CXeMU BUNAPHUKIE,
Ppe3yIbmamis po3paxyHKie i KOpomKo20 Onucy nyHKmie 3a80anHs..
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9. TMCTAHIIIAHI I ABTOMATHYHI CUCTEMH
METEOPOJIOTTYHUX BUMIPIOBAHb

Jucranuiitai mMeteoposnoriyni cranuii (AMC) sBIsIOT COO0K KOMILIEKC
METCOPOJIOTIYHUX TPUIIAAIB, TIOKAa3u SKUX IHMCTaHLIHO, MO Kabemro,
NepelaloThesl Ha TpHIagHUKA  ITyJdbT, IO 3HAXOAWTHCS B MPHUMIIIECHHI
Mereoposoriynoi craHmii. 3actocyBaHHs JIMC no3Bosisie TPHCKOPUTH i
CITPOCTUTH MPOIIEC BUMiPIOBAHHSI METEOPOJIOTIUHNX BEIMIHH. BCi BUMiproBaHHS
BUKOHYIOTH mpoTsiroM 10 xBwimH. Illupoke 3acTOCOBYIOTH IHUCTAHIIHY
METCOPOJIOTIYHY CTaHIilo M-49 1 CcymoBy MAWCTaHIIHHY METCOPOJIOTIYHY
rizpomereoposioriuny  crtaHiito ['M-6. BoOHH  H03BOJISAIOTE  BHMIPSTH
TEMIEpaTypy 1 BOJIOTICTH MOBITPsI, IIBHAKICTH 1 HampsiM BiTpy. IM-6 moxe
BHMIPIOBATH 1€ 1 TEMIIEPATYPY MOBITPSI.

ABToMaTnuHi  Merteoposoriuni  cranuii  (AMC)  saBmAOTE  cobOIO
TENeMETPUYHI MPUCTPOI, SKi BUKOPUCTOBYIOTh Ul aBTOMaTH4HOro (Oe3 ydacTi
JIOJMHKM) BUMIPIOBaHHS 1 TepeAadi METeOpOJOTIYHMX BeIMYMH. BOHH €
NIEpBUHHOIO JIAHKOIO B aBTOMAaTW30BaHIM cucTeMi opaepxaHHsS, 300py,
30epeKeHHsT METeOpoJIoTiyHOI iH(popMaii i nepenadi ii crioxuBaugy.

Bci AMC no0OyznoBaHi Ha NPHHIMIN NEPETBOPEHHST BHMIPSHUX BEIMYHH B
CJICKTPHYHI IMITyJIbCH, SIKI B 3aKOJOBAaHOMY BHUTJIAII MEPENAlOTHCS IO KaHATY
3B’ 513Ky (pamio abo KabenbHa JIiHis).

Astomarnuni paniomereoposioriuni  (APMC) BCTaHOBIIOIOTE y BaXKoO-
noctynmHuX micigx. JJo ckmagmy APMC BXOIsATh: KOMIUIEKT METEOPOJIOTIIHIX
JIaTYMKIB; TIEHTPATBHUN MPUCTPiH, KU 00pobse iHPopMaIlito, OTpUMaHy BiJl
MaTYUKiB, 1 30epirae pesympTaTH 10 iXx mepenavi, (opMye KOI;
panionepenaBajibHa amaparypa; JDKEpeNo SKUBIICHHS — BITPOBHH TeHepaTop 3
akymynsTopoum (puc.9.1).

Ha cporonni Ha cyxononi mupoko BukopuctoByloTh APMC mopeneit M-
109 i M-106M. Mogens M-109 Bumiproe 10 MeTeOpoJIOTIYHHMX BEIMYHMH 3
nepenauero yepes KoxkHi 3 roaunu. LlItopmoBa iHdopmanist nepenaeTses yepes
KOXHY ToAauHy. JlaHi, fiKi Tepemae METEOpOJOTiYHA CTaHIis, MPUAMAOTh 3a
JIOTIOMOT 010 paxionpuitMada. CTaHIlis po3paxoBaHa Ha pOOOTY MpH TeMIepaTypi
moitpst Big -60°C mo +50 °C, Bosorocti mo 100%, Bimkiaamax oxenaemi 10
25 mMMm. B aBTOHOMHOMY pEXHMMIi CTaHIiS MOJXKE IpaifoBaTi pik. ITicis
3aKiHYCHHS POKY MPOBOJATh TEXHIUYHY IHCIIEKINIO, PETJaMEeHTHI pPOOOTH 3
KOHTPOJIEM TOYHOCTI TMOKAa3iB PHUII/IiB.

Mopgens M-16M Bumipioe 6inst 20 METEOpONIOTIYHUX BEIWYMH 3 TIepeaadcto
iHpopMmarii no xaberpHOMY 3B’ 3Ky Ha BiactaHi 1o 10 kM. BumiproBanHs ycix
eJeMCHTIB 3aiiMae Oums omHoi xBwimHM. CraHIis Beae Mi0J000Be
CIOCTEPEKEHHS 32 IITOPMOBUM 3HAYEHHSIMH METEOPOJIOTIYHNX BEJTHYHH.

Ha cporomni croith 3aBmaHHS OOHOBJEHHS NapKy NpWIAAiB Ha
CIIOCTEPSKHIM MEpexi TiApoMeTeocykOu. BinpmricTe HOBHX TpHIQMIB IS
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MEpEeXi CIOCTEepekeHb 0a3yloTbes Ha THUX Ke (I3UYHUX TMPHUHIMIAX, M0 1
TOTIePETHI MPUIIAIHN, alle BIAPI3HIIOTHCS Bl HUX KPALNIMMH SKCILUTyaTalliitHUMU
XapaKTCPUCTHKAMH 1 IMIUPOKUM 3aCTOCYBAHHSAM KOMII FOTEPHOI TEXHIKH, IO Ja€
MOXKJIMBICTh YTBOPIOBATH €JMHI BUMiPIOBaJIbHI KOMIUICKCH.

VY OibIIOCTI BUMAJKIB Il CUCTEMH JIO3BOJISIIOTH BUKOHYBATH BHMipIOBaHHS
0e3 MpPHCYTHOCTI crocTepiraya B TOYI BUMIPIOBaHHS METEOPOJIOTIYHOT
BenmunHKA. OpiepKaHi 3HAUEHHS IepelaloThesl AMCTAHLiHO KabelbHHM abo
pamiokaHaIbHUM 3B’ S3KOM B CIIy)kOOBE TPHUMIIIECHHS, /¢ B aBTOMATHIHOMY
peKMMI 3a JIOTIOMOTOIO KOMIT IOTepa TPOBOAMWTHCS IEPBHHHA 0OpOOKa
pe3yJIbTaTiB BUMIPIOBAHb 1 Tiepeiadya oJepKaHuX JaHUX KaHAIaMH 3B’ 3Ky .

Ha  choromni  mpomoHYIOTh  OOCIYyroByBaHi 1  HEOOCIyroByBaHi
METEOPOJIOTIUHI CTaHIlii IJIs CIIOCTEPEKEHb B CHCTEMI TipoMeTeociyxou. Ha
puc.9.2 HaBeIeHa cxeMa BapiaHTy 00CIIyroBaHOT METCOPOJIOTTYHOT CTAHIIII.

23-25 M

Puc. 9.1. Cxema po3minienns (APMC) M-109 [4]:
1 — naT4uk BITpY; 2 — aHTeHa; 3 — JaTYUK COHSIYHOTO CAliBa; 4 — BiTpOoreHeparop; 5—
omajioMip; 6 — 610K aBTOMATHUKH, /- JaTIUK THCKY; 8 — akymymsaTop; 9 —
panionepenaBay; 10 — qaTuuk TeMepaTypu
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[TpomoHoBani HEOOCIyTOBYBaHi craHiii Bimpi3HAOTEC Big APMC
MCHIIUMH TabapuTamMu, CKOHOMIYHICTIO CIIOKHMBaHHS CHEprii, OUIBIINMU
MOXJIMBOCTSIMH B OJIEpKaHHI 1 nepenayi iHopmaii.

CyTTeBHH Tporpec JOCATHYTO B pPO3poOLi yCTAaHOBOK IHCTaHLIiHHOTO
BUMIPIOBaHHS PO3IMONUTY TEMIEPAaTypH MOBITPS IO BUCOTI B IOTPAHUYHOMY
mapi atMocdepu. 3acCTOCOBYIOTh YCTAHOBKM MIKPOXBHILOBOTO 30HIyBaHHS
atMocdepu y S-miniMeTpoBOMY Aiana3oHi. BoHu n03BomnsI0TE B Ge3mepepBHOMY
PeKMMI OJEpP)KYBaTH JaHi TPO BEPTUKAIBHY CTpaTH(IKAIlilo TeMIepaTypu
MOBIiTPs B 1mIapi Bix 3eMHoi moBepxHi 10 600 M. Ile 103BOJIsIE OI[IHUTH CTIHKICTH
MOBITPS 1 TypOYJNIEHTHICTh, MPOBOJIUTH MOHITOPHHT BHHUKHEHHS, PO3BHTKY i1
3HHINEHHS TEMIIEPATYpHUX I1HBEPCid, TPOBOMUTH MPOTHO3M YTBOPECHHS 1
3HUKHEHHS TyMaHiB, IPOTHO3YBaTH PO3TOBCIOKEHHS 3a0pyaHeHb B aTMOchepi
MICT 1 BEJIMKUX MTPOMHUCIIOBHX 00’ €KTIB.

CuyTHMKoBbii y¥£0 CBN3M o

JLaTHHKH CKOPOCTH =4
M HaNpaBNeHUS® BETPA

JaTiKH TEMNEpaTypbl
OTHOCHTENbH O BIAKHOCTH AT - + L

Ay Xa. CONHSHHOIO ” | 2 ']
e 2 5y g8 | & fesie . )

CHUAHHARA

g / PR : z N
BbIHOCHOE H3MEPHTEALHOS s W | -
VCTPOHACTBO BY { ABO ]
- | -

Harankn

TeMucpary psl . METEOPOJIOT MY ECKDH BHICOTHI
HOMBB 21

Puc. 9.2. ABromarnuHa o6GciryroBaHa Mereoposioriyna cranuis MC-2 [4]

Jli1st 30HAYBaHHS aTMOC()EpH TAKOXK 3aCTOCOBYIOTH Jia3epHuit pagap (Jigap).
Ili ycTaHOBKHM I03BOJIIIOTH OJAEPKYBAaTH BEPTUKAIBHI pO3pI3M BUCOTHOI
KapTUHM DO3MOALTY TEMIEpaTypH Bix 3eMHOI moBepxHI g0 BHcoTH 1 KM,
aepo30JIbHUX 3a0pyNHEHb Haj JDKEpelaMH  BUKWJAIB, a TaKoX po3pi3H
TOPU30HTAJIBHUX MOJIB PO3MOBCIOJKEHHS a€pO30JIiB.
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TOTATKHU



CepenHiii cOHsIYHHMIT Yac B iCTHHHUIA MOy aeHb ( roa., XB.) [2]

Homnatok 1

Yucno Micsui
01 02 03 04 05 06 07 08 09 10 11 12
1 12.03 | 12.14. | 1213 | 12.04 | 1157 | 1158 | 12.04 | 12.06 | 12.00 | 11.50 | 11.44 | 11.49
3 12.04 | 1214 | 12.12 | 12.04 | 1157 | 1158 | 12.04 | 12.06 | 12.00 | 11.49 | 11.44 | 11.50
5 12.05 | 1214 | 1212 | 1203 | 1157 | 1158 | 12.04 | 12.06 | 11.59 | 1149 | 11.44 | 11.50
7 12.06 | 1214 | 12.11 | 12.02 | 1156 | 1159 | 12.05 | 12.06 | 11.58 | 1148 | 11.44 | 11.51
9 12.07 | 1214 | 1211 | 12.02. | 1156 | 1159 | 12.05 | 12.05 | 11.58 | 11.47 | 11.44 | 11.52
11 12.08 | 1214 | 12.10 | 12.01 | 1156 | 1159 | 12.05 | 12.05 | 11.57 | 11.47 | 11.44 | 11.53
13 12.09 | 1214 | 12.10 | 12.01 | 1156 | 12.00 | 12.05 | 12.05 | 1156 | 11.46 | 11.44 | 11.54
15 12.09 | 1214 | 12.09 | 12.00 | 11.56 | 12.00 | 12.06 | 12.05 | 1155 | 11.46 | 11.45 | 11.55
17 12.10 | 1214 | 12.09 | 12.00 | 1156 | 12.01 | 12.06 | 12.04 | 1155 | 11.46 | 11.45 | 11.56
19 12.11 | 1214 | 12.08 | 1159 | 1156 | 12.01 | 12.06 | 12.04 | 11.54 | 1145 | 11.45 | 11.57
21 12.11 | 1214 | 12.07 | 1159 | 1156 | 12.01 | 12.06 | 12.03 | 11.53 | 1145 | 11.46 | 11.58
23 12.12 | 1214 | 12.07 | 1158 | 1157 | 12.02 | 12.06 | 12.03 | 11.53 | 11.44 | 11.46 | 11.59
25 12.12 | 1213 | 12.06 | 1158 | 1157 | 12.02 | 12.06 | 12.02 | 11.52 | 11.44 | 11.47 | 12.00
27 12.13 | 1213 | 12.06 | 1158 | 11.57 | 12.03 | 12.06 | 12.02 | 11.51 | 11.44 | 11.48 | 12.01
29 12.13 12.13 | 1205 | 1157 | 1157 | 12.03 | 12.06 | 12.01 | 1151 | 11.44 | 1148 | 12.02
31 12.14 12.04 11.57 12.06 | 12.00 11.44 12.03
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3MiHa TUCKY MOBIiTps Ha 1 M BrcoTH [2]

Jomatok 2

Temneparypa Tuck, rlla
TOBITPS 930 940 950 960 970 980 990 1000
30 0.1045 0.1057 0.1069 0.1080 1.1091 0.1104 0.1115 0.1127
28 1052 1064 1076 1087 1099 1111 1122 1134
26 1060 1072 1084 1095 1107 1119 1130 1142
24 1068 1080 1092 1103 1115 1127 1138 1150
22 1076 1088 1100 1111 1123 1135 1146 1158
20 1084 1096 1108 1119 1131 1143 1154 1166
18 1092 1104 1115 1127 1139 1150 1162 1174
16 1099 1111 1123 1135 1146 1158 1170 1182
14 1107 1119 1130 1142 1154 1166 1178 1190
12 1115 1127 1139 1151 1163 1175 1187 1199
10 1122 1134 1147 1159 1171 1183 1195 1207
8 1131 1143 1155 1167 1180 1192 1204 1216
6 1138 1150 1163 1175 1187 1200 1212 1224
4 1147 1159 1171 1184 1196 1208 1220 1233
2 1155 1167 1180 1192 1205 1217 1230 1242
0 1163 1176 1188 1201 1213 1226 1238 1251
-2 1173 1185 1198 1210 1223 1236 1248 1261
-4 1181 1194 1206 1219 1232 1245 1257 1270
-6 1190 1203 1216 1229 1242 1254 1267 1280
-8 1199 1212 1224 1237 1250 1263 1276 1289
-10 1208 1221 1234 1247 1260 1273 1286 1299
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IMpuBeaeHHs mokasiB 6apomerpa g0 0°C [2]

Honmatox 3

Temneparypa IToka3u 6apomerpa, rlla
Oapomerpa 930 940 950 960 970 980 990 1000 1010 1020 1030
10 1,5 1,5 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,7 1,7
11 1,7 1,7 1,7 1,7 1,7 1,8 1,8 1,8 1,8 1,8 1,8
12 1,8 1,8 19 19 19 19 2,1 2,0 2,0 2,0 2,0
13 2,0 2,0 2,0 2,0 2,1 2,1 2,1 2,1 2,1 2,2 2,2
14 2,1 2,1 2,2 2,2 2,2 2,2 2,3 2,3 2,3 2,3 24
15 2,3 2,3 2,3 24 24 24 24 24 2,5 2,5 2,5
16 24 24 2,5 2,5 2,5 2,6 2,6 2,6 2,6 2,7 2,7
17 2,6 2,6 2,6 2,7 2,7 2,7 2,7 2,8 2,8 2,8 2,8
18 2,7 2,8 2,8 2,8 2,8 2,9 2,9 2,9 3,0 3,0 3,0
19 2,9 2,9 2,9 3,0 3,0 3,0 31 31 31 3,2 3,2
20 3,0 31 31 31 3,2 3,2 3,2 3,3 3,3 3,3 34
21 3,2 3,2 3,2 3,3 3,3 34 34 34 34 3,5 35
22 3,3 34 34 34 3,5 35 3,6 3,6 3,6 3,6 3,7
23 3,5 3,5 3,6 3,6 3,6 3,7 3,7 3,7 3,8 3,8 3,8
24 3,6 3,7 3,7 3,8 3,8 3,8 3,9 3,9 3,9 4,0 4,0
25 3,8 3,8 3,8 3,9 3,9 4,0 4,0 41 4,1 4,2 4,2
26 3,9 4,0 4,0 4,1 41 4,1 4,2 4,2 4,3 4,3 4.4
27 4,1 41 4,2 4,2 4,3 4,3 4.4 4.4 4.4 45 45
28 4,2 4,3 4,3 4.4 4.4 45 45 4,6 4,6 4,6 4.7
29 4.4 4.4 45 45 4,6 4,6 47 47 4,8 4,8 4,8
30 4,5 4,6 4,6 47 4,7 4,8 4,8 49 49 5,0 5,0
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[MpuBeaeHHs MoKa3iB GapomeTpa 10 HOPMATBHOI CHITH TSDKIHHS [ 2]

a) [TonpaBka Ha IUPOTY MicLs

Homnatok 4

IIupora, °© IToka3u bapomerpa, rlla
BiHIMATH | OOJaBaTH 930 940 950 960 970 980 990 1000 | 1010 | 1020 | 1030
25 65 155 | 157 | 158 | 1,60 | 1,62 | 1,63 | 1,65 1,67 1,68 1,70 1,72
26 64 148 | 150 | 152 | 153 | 155 | 1,56 | 1,58 1,60 1,61 1,63 1,64
27 63 142 | 143 | 1,42 | 146 | 148 | 1,49 | 151 1,52 1,54 1,55 1,57
28 62 13 | 1,36 | 1,38 | 1,39 | 1,40 | 1,42 | 143 1,45 1,46 1,48 1,49
29 61 128 | 1,29 | 1,30 | 1,32 | 1,33 | 1,35 | 1,36 1,37 1,39 1,40 1,41
30 60 120 | 1,22 | 1,23 | 1,24 | 1,26 | 1,27 | 1,28 1,30 1,31 1,32 1,33
31 59 1,13 | 1,14 | 1,15 | 117 | 1,18 | 1,19 | 1,20 1,22 1,23 1,24 1,25
32 58 1,06 | 1,07 | 1,08 | 1,09 | 1,10 | 1,11 | 1,12 1,14 1,15 1,16 1,17
33 57 098 | 0,99 | 1,00 | 1,01 | 1,02 | 1,03 | 1,04 1,05 1,06 1,08 1,09
34 56 09 | 091 | 092 | 093 | 094 | 0,95 | 0,9 0,97 0,98 | 0,99 1,00
35 55 082 | 083 | 084 | 085 | 0,86 | 0,87 | 0,88 0,89 0,90 | 0,90 0,91
36 54 0,74 | 0,75 | 0,76 | 0,77 | 0,78 | 0,78 | 0,79 0,80 0,81 | 0,82 0,82
37 53 066 | 067 | 068 | 069 | 069 | 0,70 | 0,71 0,72 0,72 | 0,73 0,74
38 52 058 | 059 | 0,60 | 0,60 | 0,61 | 0,61 | 0,61 0,63 0,63 | 0,64 0,65
39 51 050 | 051 | 051 | 052 | 052 | 0,53 | 053 0,54 0,54 | 055 0,56
40 50 042 | 042 | 043 | 043 | 044 | 044 | 045 0,45 0,46 | 0,46 0,46
41 49 034 | 034 | 0,34 | 035 | 0,35 | 0,35 | 0,36 0,36 0,36 | 0,37 0,37
42 48 025 | 026 | 0,26 | 0,26 | 0,26 | 0,27 | 0,27 0,27 0,27 | 0,28 0,28
43 47 o017 | 0,27 | 0,17 | 0,27 | 0,28 | 0,18 | 0,18 0,18 0,18 | 0,18 0,19
44 46 0,08 | 0,09 | 0,09 | 0,09 | 0,09 | 0,09 | 0,09 0,09 0,09 | 0,09 0,09
45 45 0,00 | 0,00 | 0,00 | O,00 | 0,00 | 0,00 | 0,00 0,00 0,00 | 0,00 0,00
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[MponosxenHs nopatky 4
6) I[lompaBka Ha BHCOTY HaJ piBHEM MOpSs

Bucora ITokasu Gapomerpa, rlla
860 880 900 920 940 960 980 1000 1020 1040 1060
100 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
200 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04 0,04
300 0,05 0,05 0,06 0,06 0,06 0,06 0,06

400 0,07 0,07 0,07 0,07 0,07 0,08 0,08 0,08 0,08

500 0,08 0,08 0,09 0,09 0,09 0,09 0,09 0,10 0,10

600 0,10 0,10 0,11 0,11 0,11 0,11 0,12 0,12

700 0,12 0,12 0,12 0,13 0,13 0,13 0,13 0,14

800 0,13 0,14 0,14 0,14 0,15 0,15 0,15 0,16

900 0,15 0,16 0,16 0,16 0,17 0,17

1000 0,17 0,17 0,18 0,18 0,18 0,19

110 0,19 0,19 0,19 0,20 0,20 0,21

120 0,20 0,21 0,21 0,22 0,22

1300 0,22 0,22 0,23 0,23 0,24

1400 0,24 0,24 0,25 0,25 0,26

1500 0,25 0,26 0,26 0,27

1600 0,27 0,28 0,28 0,29

1700 0,29 0,29 0,30 0,31

1800 0,30 0,31

1900 0,32 0,34

2000 0,34
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Honatox 5

3anexHicTh KibKOCTi ToBLIMHK atMochepu Bia Bucotu Conus (h@), [2]

JHecstku OpuHMLI rpagyciB

I'panycis 0 1 2 3 4 5 6 7 8 9
0 39,6 27,0 19,8 154 124 10,4 89 7,8 6,9 6,18
10 5,60 5,12 4,72 4,37 4,07 3,82 3,59 3,39 3,21 3,05
20 2,90 2,77 2,65 2,55 2,45 2,36 2,27 2,20 2,12 2,06
30 2,00 1,94 1,88 1,83 1,78 1,74 1,70 1,66 1,62 1,59
40 1,55 1,52 1,49 1,46 1,44 1,41 1,39 1,37 1,34 1,32
50 1,30 1,28 1,27 1,25 1,24 1,22 1,20 1,19 1,18 1,17
60 1,15 1,14 1,13 1,12 1,11 1,10 1,09 1,09 1,08 1,07
70 1,06 1,06 1,05 1,05 1,04 1,04 1,03 1,03 1,02 1,02
80 1,02 1,01 1,01 1,01 1,00 1,00 1,00 1,00 1,00 1,00
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Cxunenns CoHug, Tpaji..

Honaroxk 6

Yucmo Micsip
01 02 03 04 05 06 o7 08 09 10 11 12
1 -23,0 | -17,2 -1,7 4.4 15,0 22,0 23,1 18,2 8,4 -3,1 -14,3 -21,8
3 -229 | -16,6 -6,9 52 15,6 22,3 23,0 17,6 7,7 -3,8 -15,0 -22,1
5 -22,6 | -16,0 -6,2 6,0 16,2 22,5 22,8 17,1 6,9 -4,6 -15,6 -22,3
7 -224 | -154 -5,4 6,7 16,7 22,7 22,6 16,5 6,2 -5,4 -16,2 -22,6
9 -22,1 | -14,8 -4,6 75 17,3 229 22,4 16,0 54 -6,2 -16,8 -22,8
11 -21,9 | -14,1 -3,8 8,2 17,8 23,1 22,2 15,4 47 -6,9 -17,3 -23,0
13 -21,5 | -13,5 -3,0 8,9 18,3 23,2 21,9 14,8 3,9 -1,7 -17,9 -23,1
15 -21,2 | -12,8 -2,2 9,7 18,8 23,3 21,6 14,2 31 -8,4 -18,4 -23,3
17 -20,8 | -12,1 -15 10,4 19,3 23,4 21,3 13,5 24 -9,1 -18,9 -23,4
19 -204 | -11,4 -0,7 11,1 19,7 23,4 20,9 12,9 1,6 -9,9 -19,4 -23,4
21 -20,0 | -10,7 0,1 11,8 20,1 23,4 20,5 12,2 0,8 -10,6 | -19,9 -23,4
23 -19,5 | -9,90 0,9 12,4 20,5 23,4 20,1 11,6 0,1 -11,3 | -20,3 -23,4
25 -19,0 | -9,20 1,7 13,1 20,9 23,4 19,7 109 | -0,7 -12,0 | -20,7 -23,4
27 -18,5 | -8,40 2,5 13,7 21,3 23,3 19,3 102 | -15 -12,7 | -21,1 -23,3
29 -180 | -8,1 3,3 14,4 21,6 23,3 18,8 9,5 -2,3 -134 | -21,4 -23,2
31 -17,5 4,0 219 18,4 8,8 -14,0 -23,0
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