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HPEANCJIOBHUE

B Hactosiiiee Bpemsi CBeAEHUS O COCTOSSHUM aTMoc(epbl HIMPOKO
HCIIOJIB3YETCSl KaK IIPU COCTABJICHUM IIPOTHO30B IOrOAbI, TaK U IPU PELICHUU
Pa3IMYHBIX 3324, B TOM YUCJIE U DKOHOMUYECKHUX.

MHoxecTBO Pa3IMYHBIX METOJIOB 51 CpPELCTB IIOJIy4YEHUs
METeOpOoJIOruiyeckol nHpopmManuu TpeOyeT TIIaTeabHOro u3ydeHus. B nanHom
y4e0HO-METOANYECKOM TTOCOOMHU PACCMOTPEHbBI COBPEMEHHBIE METO/IbI U TPUOOPHI,
IIPEIHA3HAYCHHBIE I IIPOBEICHUS METEOPOJOIMYECKUX HU3MEPEHUM, OIMUCAHBI
OCHOBHbIE TPeOOBaHUS K X IKCILTyaTaI1H.

OcHOBY TaHHOTO y4eOHO-METOIUYECKOTO MOCOOUS COCTABIISIET COIEPKAHUE
Kypca «MeToasl U CpeacTBa TUAPOMETEOPOIOTHUECKUX U3MEPEHUIN.

B rnmaBax 1-2 mpuBOAMTCS OpPraHu3alus METEOPOJIOTHYECKUX W3MEPEHUH,
OMKMCAHKHE U YCTPOMCTBO METEOPOJOTMUYECKOM IJIOMIAKH, a TaKKe TpeOOBaHUS K
U3MEPEHUSIM METEOPOJIOTMYECKUX BeIMYMH. B rinaBax 3-8 onucanbl HaOMIOACHUS
32  METEOpOJIOTMYECKMMHU  BeJMuMHaMu (arMocepHoe JaBieHUE, BETep,
TeMrepaTypa UM  BIQXHOCTb BO3AyXa, OCAJKH, OOJA4YHOCTh), KOTOpPBIC
UCIIOJIB3YIOTCSl TPU METEOPOJOTUYECKOM OO0ECleYeHUM B COOTBETCTBUM C
pexomenaanusamMu Becemupnoit Mereoponoruueckoit Opranuzanuu (BMO).

B rnmaBe 9 npuBeneHbl METOABI U CPEACTBA AKTUHOMETPUUECKUX U3MEPEHUM.
JIaHBI TIOHATHSA COJHEYHOM pajaualvd, ONMCAHUE AKTUHOMETpPA, IUPAHOMETPA,
anpOeoMeTpa u OamaHcomepa.

I'maa 10 mnocBsimieHa aBTOMATU3allMd HU3MEPEHUW METEOBEINYUH,
HEOOXOIUMBIX JIJIS METEOPOJIOTHYECKOT0 00eCTIeUeHusI.

Martepuan nocoOus pa3OUT Mo TeMaM Kypca, Kaxkjaas paboTa COCTOUT M3
JIBYX 4YacTel — TEOPETUYECKOM M IPAKTUYECKOW. MeToauku MpoBencHUs
METEOpPOJIOTMYECKUX HAOMI0IEHUI PUBEJEHbI B COOTBETCTBUU ¢ «HacTtaBieHuem
TUAPOMETEOPOIOTUYECKUM CTAaHIUAM MU mocTaM» [1], onmpenenstommuM OCHOBHbIE
[IOJIOKEHUsT 110 OpraHu3alMu U OCYIIECTBICHUIO KOMIUIEKCA IPU3EMHBIX
METEOpOJIOrHYeCKUX HAOMI0IeHnH ¢ yueToM pexkomeHaanuii BMO.

CBenenust 00 ycTpoWcTBe MNPUOOPOB, KOHCTPYKIMH YCTAHOBOK, HX
YCTAHOBKE U U3MEPEHUAM MPUBOAATCS B TEOPETUUECKOU YACTH.

Pucynku, npuBeseHHbIE B paboTe, HE SBIAIOTCS aBTOPCKUMM, OHH B3SITHI U3

CIIpaBOYHOM JuTepartypsl [1-3].



BBEJAEHHUE

ATMocdepa u mpoTekarone B Hell  (U3MUYECKHE IMPOIECChl BIUSIOT Ha
pas3IuYHbIC O00JIACTH JKU3HEIEATCIbHOCTH, TOITOMY OJHOW M3 BaXKHBIX 3a/ad
METEOPOJIOTHH SIBJISICTCS HM3YYCHHE COCTOSHHS aTtMmocepbl M aTMOChEpHBIX
MIPOIIECCOB.

JIJIst TOro YTOOBI IMOCTOSIHHO MMETH IOJIHOC IMPEJCTaBICHUE O COCTOSHUHU
aTMocdepbl, HeoOXO0auMa IIMPOKas IMOCTAHOBKA CHCTEMATHUYECKUX H3MEPCHHM
MHOTHX (M3MYECKUX BEIIMYWH, XapaKTCPU3YIOIIUX KaK COCTOSHUE aTMOCQEpHI,
TaK W TOJCTHJIAIONIEH TOBEPXHOCTH, OKa3bIBAIOIICH OOJbIIOC BIUSHUE Ha
pa3BuTHE aTMOC(EPHBIX MpoIieccoB [2].

[Tpenmerom U3YYCHUS Kypca "MeTobl u cpencTBa
THIPOMETCOPOIIOTHUCCKUX H3MEPEHUI" SIBIITIOTCS TIPUOOPHI U METOABI Pa3IMIHBIX
METEOPOJIOTHICCKUX H3MEPEHUI OCHOBHBIX XapaKTEPUCTHK aTMOCHEPHI.

[lens METEOpPONOTHYCCKUX HW3MEPECHHH 3aKJIF0YaeTcsl B MOHHUTOPHHIE
COCTOSIHUSL aTMOC(EpBI U CBSI3aHHBIX C 3THM COCTOSTHUEM PaTUalliOHHOTO PEKUMa
Y TIOJICTHJIAIONIEH TTOBEPXHOCTH KaK YaCTH KIIMMAaTHYECKONW CUCTEMBI.

3a/1aun METEOPOIOTHIECKUX U3MEPEHUHN COCTOAT B CIACAYIOIICM:

1. Coop um oOpaboTka MmaHHBIX JJIsI OINEPATUBHOTO OOCTY>KHUBaHUS
Pa3IUYHBIX OTPACIICH X0351CTBA;

2. Coop m 00paboTKa AAaHHBIX JUISA JTHArHO3a METEOYCJIOBHUH, JJIS MPOTHO3A
MOTO/IBI U YCIIOBUH 3arpsi3HCHHUS,

3. Coop m oOpaboTka MaHHBIX /IS TMPOrHO3a KIWMaTa U OIEHKHU

AHTPOIIONEHHOIO BIMSIHUSA HA KIUMar [4].



1 Opranmn3anusi METeOPOJOrnYeCKNX U3MepeHu i

1.1 KpaTkas MCTOpHSI METEOPOJOrH4eCKUX u3mMepennid B Poccun

Perynsipubie HaOII0/IeHUS 3a TIOT0/I0M MEPBHIM MOMbBITAICS YCTAHOBUTDH L1Aph
Anexceit Muxaitnosuu (orten Iletpa I). Ilo ero nosenenuto u3 EBponsl npusesinu
aCTPOHOMHYECKHE MHCTPYMEHTHI U METEOPOJIOTHYECKUE MPUOOPHI, B TOM YUCIE U
O6apometrp. OIHaKO Ha3HAUYEHHBIM LApEM BeCTU 3amucu o mnoroje Adanacuii
MaTIOIIKUH, CBhIH JbSKa, MHCTPYMEHTaMU HE TIOJb30BaJiCA M (UKCUpOBAI B
«/lHeBanbHBIX 3aMHUCKax» B OCHOBHOM COOCTBEHHbIE HAOMIOJEHHUS: KOT/1a HayaJICs
JOXKb, KOTJIa 3aKOHYWIICS, KOorjaa 3aMmep3iia MoCKBa-peKa, Koraa BCKpbUICS JIE.

NucTpyMeHTaNbHbIE MeTeopojiornyeckue HaoOmonenuss B Poccuu Gepyt
CBOE Haudajo BO BpeMeHa opranuzauuu [letpom I mopckoro dioTa.

B 1715 r. no npuka3y Iletpa I 6bu1 co3nan mnepBbiii B Poccun BojioMepHBIT
nocT, oprann3oBan Obul Ha Hese y [leTpomnaBiioBckoii KpemnocTu.

1 nexabps 1725 r. @.X. Maiiep, akaileMUK «AKaJeMUU HAyK U BCAYECKHUX
HCKYCCTB», CO3JaHHOW mo yka3y Ilerpa I, Hayanm mnpou3BOACTBO pPETYJISIPHBIX
METEOpOJIOTHYECKUX Hu3MepeHuidl. B »stom ke roxy ykazom Ilerpa 1 Obuio
OpraHu30BaHO OKo0JI0O 20 METeOopOoJIOTUUECKUX CTaHIMH, BO Bpemsi Bennkon
CeBepHoil skcneauiuu, Kotopoi pykoBoawn bepunr. B 1727 r. Obutn
ONMyOJIMKOBaHBl TIEpBbIE MeTeoposiornueckue wusmepeHuss B Poccuu. Takum
oOpa3omMm, Obla cO3/aHa TepBas CETb METEOPOJOTMYECKUX cTaHiui B Poccum.
JanpHelimee pa3BuTue cetu mnpousonuio B 1733-1743 rr. Bo Bpems Bropoi
Kamuarckoii skcnienunuu, Koraa Obuio co3faHo enle 24 MeTeOCTaHII|H.

Croutr OTMETHTB, YTO CO3JaHHE MeTeopojiornueckoi ceru Poccum
OMEpEKANI0 €€ CTaHoBIeHME B 3anagHod Espome. EBpomeilickue cTaHIUU
YUUTBIBAJIM OIBIT POCCUUCKHX, O0JIE€ COBEPILIEHHBIX B TO BPEMS.

[lepBasi MHCTPYKLMS IO MPOU3BOJCTBY METEOPOJOTHMYECKUX HAOJIOICHUM
Ob1a Hanucana B 1735 r. akagemukoMm WM.I'. 'MenunbiM 1 npeanuckiBana 4 cpoka

CYTOUYHBIX HAOJIFOJICHUH.



OgHuM H3 TMEpPBBIX METEOPOJOTHYECKUX MPUOOPOB OBUT TEPMOMETP,
n3o0perennbii lamuneem B 1597 romy. Hapsagy ¢ TepMomMeTrpom cranu
MCIIOJIb30BaTh MPHUOOp ISl U3MEpeHus aTMoc(epHOro napieHuss — OapomeTp, a
JUIsE HAOJIOACHUS 3a BIAXKHOCTBIO BO3JlyXa HUCIOJIb30BAIMCH PA3IUYHbIC THUIIBI
TUTPOMETPOB.

WNuTtepecHa uctopusi uzolOpereHus: 6apomerpa. BrepBbie uaero co3gaHus
OapomeTpa npeioxui [anuieid, a OCylecTBUIU €€ €ro 3HaMEHUThIe YUYCHUKU B
1643 1. Ums Toppuuennn HaBcerja BOILIIO B UCTOPHIO €CTECTBEHHBIX HAayK Kak
UMs YeJIOBEeKa BIEpPBbIEC JOKA3aBILETO CYLIECTBOBAaHUE aTMOC(EPHOro aBICHUS.
Hcxons w3 mpenactaBieHUs, YTO Mbl KMBEM Ha JHE BO3JYIIHOIO OKEaHa,
OKa3bIBAIOILIETO Ha Hac JaBieHue, Toppuyemid MNpeAsIoKHI H3MEPUTh 3TO
JaBJeHUe C MOMOIIbIO 3anassHHOU TpyOku («TpyOxu Toppuyennny), 3an0JHEHHON
pryThio. Ilpu ompokuabiBaHuKM TPYOKH B COCYyA C PTYThIO PTYyTh M3 TPYOKH
BBUIMBAJIACHh HE MOJHOCTHIO, @ OCTAaHABIMBAJIACh HA HEKOTOPOU BBICOTE, TAK, YTO B
TpyOKe HajJ PTYTbIO O0Opa30BBIBAJIOCH IIYCTOE MPOCTPAHCTBO. Tak OblI
CKOHCTPYHPOBaH MepBblil B Mupe 6apometp. Tak u3 onbita B 1643 1. Toppuuemiu
pOJIUIaCch HAy4YHAas METEOPOJIOT .

B 1670 r. anrnuiickuit yuensiii Pooept ['yk pazpabotan mikamy 6apomerpa,
/i€ HU3KOE JIaBJIEHHE COOTBETCTBOBAJIO JOXK/IIO ¥ IITOPMY, & BBICOKOE — XOpOIIeH
u cyxoil moroje. Takue 00O3HAUEHUS MBI MOKEM BHJIETb U Ha COBPEMEHHBIX
KOMHATHBIX OapoMeTpax, XOTs TaKOH MPOCTOM 3aBUCUMOCTH MEKIY JaBICHUEM U
MOTO/I0N HE CYIIECTBYET, CBA3b 3TA rOPa3/io CIOKHEE.

B 1665 r. anrnmiickuii ¢puszuk u xumuk Pobept boitnb (1627-1691) nazpan
HOBBII IPUOOP OAPOMETPOM.

B 1774 r. JlamGepr wu300pen MexaHU3M, B KOTOPOM HCIOJIb30Bal
HATypaJbHYI0 KOXY B KauyeCTBE H3MEPSIOUIErO 3JIeMEeHTa BIAXKHOCTU. Takxke
Horann JlamGepT ObLI MEPBBIM, KTO BBIBEJ 3aBUCUMOCTH MEX]ly TEMIIEpATypol U
BJIQYKHOCTBHIO (OTHOCHTENIbHAS BIIaXKHOCTH). B 1783 r. Caccrop nu3o0pesn BoJoCsSHON
TUTPOMETpP, MPUMEHUB YEJTOBEUYECKUU OOE3KHUPEHHBIM BOJOC B KayecTBE

YYBCTBHUTCJIIBHOI'O 3JICMCHTA.



CkopocTh BeTpa J0JTroe BpeMs OIpejaeislach Ha rja3, a HalpaBieHHUE I10
kommacy. B cepenune XIX Beka nansi omnpeielieHHs BeTpa CTalId MPUMEHSTCS
¢morapku, a B Hayane 80-x rogoB XIX Beka A onpeaesieHus CKOPOCTH BeTpa
OBLIIM BBEJICHBI AHEMOMETPHI

M.B. JIoMOHOCOB pdai MOIIHBIA TOMYOK Pa3BUTHIO NPUOOPHON Oa3bl
METEOPOJIOTHYEeCKUX u3MepeHuid. OH JIMYHO W3TOTOBHJI HECKOJIBKO OPUTHMHAIBHBIX
npuOOpoOB, HANpPUMEP, AHEMOMETP C KpPbUIbYAThIM KOJECOM, COBMEILECHHBIN C
oonpmnM ¢urorepoM. KpbuibuaTble aHEMOMETPBI TPUMEHSIOTCA IS U3MEPEHUS
CKOPOCTH BeTpa U MO Cel JeHb.

JIOMOHOCOB ~ M3rOTOBWJI W TMEpBble CaMOMNMIIYIIME HOpUOOpPHI IS
METEOpOJIOTMYEeCKUX u3MepeHuil. B ero nerepOyprckom gomMe neicTBoBaja nepnas
B MHUpE METEeOpoJornyeckas o0OcepBaTOpusi, OCHAIEHHAs CaMOMUIIYIIUMU
npubopamu. /s uzMepeHus: TemnepaTypbl Ha BBICOTE HECKOJIBKHUX METPOB OT
3emiii  JIOMOHOCOB c€O3/1all  «a’3pOJMHAMMUYECKYIO MAIIHUHY», MOJHUMAaBIIYIO
TepMoMeTp. MainHa AeiicTBoBaia o NMpUHIUIY BepToJieTa. BriepBbie B UCTOpUHU
JIOMOHOCOB TPUMEHWI CTEKISHHYIO JIMH3Y JUIsi M3MEpPEHUs TeMIepaTyphbl
noBepxHoctd Connua. Ilo cytu nenma, 3To Obul TEPBBIM  paguallMOHHBIN
TEPMOMETp, ACHUCTBYIONINI MO MPUHIUITY TACCUBHOM JIOKALIMH.

JlanbHeiiliee pa3BUTHE METEOPOJIOTUUECKUX U3MEPeHH B Poccuu cBsizaHo ¢
umeneM akagemuka A.S. Kyndepa, ocHoBarens M MepBOro 3aBeyIOIIETO
Hopmanbhoit o6cepBatopun B llerepOypre (HpiHe — ['nmaBHas I'eodusuueckas
O6cepBaropust uM. A.W. BoeiikoBa). O6cepBaTopusi Obuia co3nana B 1834 r. B
1835 r. A.f. Kyndep cocraBun «PykoBOJICTBO K JIEIaHHIO METEOPOJOTHUYECKUX U
MarHUTHBIX U3MEpEHUn», npoobpas COBPEMEHHBIX «HacraBnennit
TUIPOMETEOPOJIOTUUECKMM CTaHIMSIM U Toctam». B ToM ke roay ObuIo
PEKOMEHIOBAaHO MPOBOAUTH U3MEPEHHUS] aTMOC(HEPHOro NaBIEHUS MO OapoMeTpy
koHcTpykiuu A.Sl. Kyndepa, kotopeiit 1o 1870 r. 61 gydmum 6apoMeTpoM B
MHUpe.

B 1846 r. Kyndep n3obpen yamnieynbiii aHeMoMeTp ¢ KpectoM PoOuH30HA.

A, Kyndep 3anumancs Takxke BoOmpocaMu OOpabOTKH METEOPOTOTrHYECKUX



n3mepeHuid. B tom ke 1846 r. oH u3naer «BpIBOABI M3 METEOPOJIOTHMYECKUX
W3MEpEeHul, clenaHHbix B PoccuiickoM rocymapctBe», Tpyd, KOTOPBIA 00001ma
pe3yNbTaThl MHOTOJIETHUX HaOMI0AeHuH 3a morozoii B Poccuu.

B 1847 r. Obul u300pereH MepBbI OapoMeTp-aHEpOU[, 3HAUUTEIBHO
YIPOCTUBLINHN U3MepeHne aTMOC(HEPHOTO 1aBICHHUS.

B 510 BpemMsa yueHble YK€ T[OHUMAld, YTO MEPBONPUUYMHON BCEX
aTMOC(EpHBIX SIBICHUM sABIsieTCsl coliHeyHoe u3nyudeHue. [lostomy B 1850 1. B
Poccun HauuHalOTCs TMepBble peryiasipHble AKTUHOMETPUYECKUE H3MEpPEeHUS.
AKTHHOMETpUYECKHE MPUOOpPHl TOrO0 BPEMEHHM CHJIBHO OTIMYAIUCHh  OT
COBPEMEHHBIX, OJHAKO TMPUHUMUII HU3MEPEHHs ObLI TOT € — HU3MEPEHHE
TeMIlepaTypbl YEepHOro Teja. TakuMm TenoM CIHYXKWUJ TEepMOMETp, a s
UCKJIIOUEHHUS BETPOBOM MOTrPEIIHOCTH €ro MOMENaId B CTEKJISIHHBIA OallioH, U3
KOTOPOTO BbIKauMBaJICI BO3AYyX. boyee coBepileHHblE aKTHUHOMETPUYECKHE
npuOOpsl — aOCOTIOTHBIN MUPTeTUOMETP U OTHOCUTENbHBIA aKTUHOMETP — ObLIU
n300peTeHbl B KOHIE 19 Beka, a peryisipHble HAONIOACHHS C MX IMOMOILIbIO
Hayanuck B 1893 r. B [1aBnoBckoit ob6cepBaTopun noj [lerepOyprom.

OnuceiBasi UCTOPUIO METEOPOJIOTHUECKUX U3MEPEHUMN, HEb3sS MPOUTH MUMO
umenu .. Bunpaa, co3narens dmrorepa, Ha3BaHHOTO €r0 UMEHEM, KOTOPBIN ObLI
co3gaH B 1873 r. u npumensiercs no Hacrosimee Bpemsa. B 1870 r. I'.1. Bunbn
CKOHCTPYUPOBAJI «HOPMAJbHBIN» 0OapoMeTp, TOYHOCTh H3MEPEHHH KOTOPOro
coctaBisin 0,01 mM. pr. cT. Takas TOYHOCTP M B HACTOAILEE BPEMsI CUHUTAETCS
npeBocxogHo. Bwmecte ¢ wmexanukom [acnepom Buinba ckoHCTpyupoBai
CaMOMNUINYIIUI TpUOOop SISl U3MEPEHUsT KOJIMYECTBA TBEP/IbIX OCATKOB.

O} PexTuBHOCTD  UCIONB30BAHUS  PE3YNBTATOB  METEOPOJOTHUECKHUX
M3MEPEHUN cliep KrBaia HEBO3MOKHOCTh OBICTPOro oOMeHa HHPOopMaLuend MEXIY
craniusamu. [loka cBejeHusi mepenaBaiud C MOMOIIBIO KypbepoB (Ha JIOIMIAAX),
OHM ycreBaju 0e3HaZeXHO ycTapeTb. M300peTeHue tenerpada oTKphIBaiIO Mepea
METeopoJIoraMu paHee HEeBUJaHHble BO3MOXHOCTH. B 1861 r. Obuia mocnaHa
nepBasi TelerpaMma, cojaepraBiiasi CBeJCHHs O Moroje, u3 3anaaHoi EBpormbl B

Poccuro. ¥V MCTCOPOJOTOB BIICPBBIC IIOABIIICTCA BO3MOKHOCTH B PCIKHUMC
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peaNbHOr0 BPEMEHU CIEAUTH 3a MOroaoM Ha oOmupHoOW Tepputopuu. C Tex mop
OTIEpaTUBHOCTH MEpPEeAaun JJAHHBIX O MOroJie Bcerja Obljla U OCTaeTCsl B HACTOsIIee
BpeMsi BaXKHEWIIUM (akTopoM, omnpenensomuM 3(PpQPeKTUBHOCTh pabOThHI
METEOPOJIOTMYECKON CETU. B nanpHeWeM sl 3TOro UCIOIb30BAINCH PA3IMYHbIC
cpelcTBa cBsi3u: TenedoH, Tenerpad, Teneraiin, HaKOHel — KOMITbIOTED.

Jlns  omepaTuBHON mnepegaun AaHHbIX B 1874 1. MexayHapodHbIi
METEOPOJIOTMYECKUIM KOHTPECC YTBEPAUII CIEHHAIBHBI METEOPOIOTUUECKUHN KO/,
KOTOpbIN npuMmensics B Poccun u B 3anannoi EBpornie 1o 1911 r. [Ipumepno B 310
e BpeMsl YTBEpXKICHBI CIEIMaIbHbIC JUIsl aTMOC(EpHbIX sBIeHU U npuHsaTa 10-
OaJsibHad 1IKaJla KOJIMYECTBAa 00JIaYHOCTH.

Hauvaniom HaOmroieHuii 3a aTMOCQEPHBIM 3JIEKTPUUYECTBOM CIEAYET CUUTATh
1898 r., xorma A.C. IlomoB co3maeT TpO300TMETYUK, IEPBBIA IACCUBHBIN
pamuosiokaTop g HaOmojgeHuit 3a rpo3zamu. B 1914 r. B IlaBnoBckoi
oOcepBaTOpUM HAYMHAIOTCA pETyJsipHble HaOMIOIEeHHS 3a aTMOC(hepHBIM
AIEKTPUUECTBOM B MPU3EMHOM ciioe atMocdepsl. Uyt panee, B 1908 r., Tam xe B
[TaBnoBckoi oOcepBaTOpUM, HAUMHAIOTCS HAOJIIONEHMS 32 KOJMYECTBOM O30HA B
MPU3EMHOM CJIO€, 3HAYeHUE KOTOpOro B (u3uKe atMochepbl K 3TOMY BpPEeMEHU
ObUIO yXe MOoHATO MeTeoposioramu. Coznaercs MpOKEKTOpHAs yCTaHOBKA IS
M3MEpPEHHUs BHICOTHI HUYKHEN T'PaHULIbl 00aKOB B HOYHOE BPEMSI.

Poccus siBnsieTcss MpUINIOJISIPHOW CTpAaHOW. YUYEHbIE BCEro MUpa NOHUMAIHU
ocobyto ponb CesepHoro JlegoButoro oxeaHa B (POPMUPOBAHUM MOTOJHBIX
npoueccoB. I[loatomy Poccum camol mnpupomou OTBEAEHA Beayllas pojb B
OpraHM3alyd METEOPOJIOTMYECKMX M3MEPEHUN B MOJSIPHBIX pailoHax. PazButue
CPEACTB TpaHCHOpTa M CBsI3M Ha pyOexe 19-20 BekoB caenaii BO3MOKHBIM
pelIeHne 3TOM 3a/1a4u.

B 1913 r. opranusyercs nossipHas ctaniusa Ha o. [lInunbepreH, oTkyna B
[TerepOypr nepenarorcs paguorpammbl. B 1914 r. cranu moctynarh perysispHbie
MereocBoiku ¢ Kapckoro mopst (FOropckuii map, Baiirau, Mape-Cane), a B 1916r.
- ¢ 0. [ukcon. B mHnHauame 20-X TOIOB OTKpBIBAa€TCS IE€pBasi COBETCKAs

panuoctanuusa Maroukun IIlap wHa Hosoit 3emne. B 1937 r. nepBad

11



METeopoJIoruuecKas cBojika Oblia nepenana c Aperdyromeid ctanmn «CeBepHbIN
noitoc-1». Jpehdyromue cranmuu B CeBepHoM JleoBUTOM OKeaHEe C TeX MOpP
JIEWCTBOBAJIM TIOUTH TIOCTOSIHHO, C TIEpEPhIBAMU BO BPEMsI BTOPO MUPOBOI BOWHBI
u B 90-x romax 20 Beka.

OTKpbITHE paTUOaKTUBHOCTU B Hayaine 20 Beka MOPOJIUIIO0 HOBYIO OTpPacib
Meteoposiornueckux msmepenuit. B 1924 r. B I[laBnoBcke (mpuropon CaHKT-
[letepOypra) HauMHaeTcs HEMpPephIBHAS PETUCTPALMS PATUOAKTUBHOCTH BO3AYyXa.
BaxxHOCTB 3TUX U3MEpEHU MHOTOKPATHO BO3pOcia BO BTOpoi nojoBuHe 20 Beka,
KOT/Ia HayaluCh WCHBITAHUS SIIEPHOTO OpPYXKHS, M TMOSBWIACH OIMNACHOCTh
PaAMOAKTUBHOTO 3apaKEHHSI MECTHOCTH.

B CCCP wMereoponornyeckuM HaOMIOAEHUSIM MpUAaBalach Cepbe3HOe
3HaueHue. B 1921 r. moamucan nekper o0 opranHuzanuu MeTeoposioru4ecKon
CITyObI PO.

B 1930 r. II.1. MosiuaHOB 3ayCKaeT NEPBBIM paANO30H/I I UCCIETOBAHUS
MIPOIIECCOB B CBOOOAHOM aTMocdepe.

B nauvane 30-x rofgoB MOSBISETCS aBTOMATUYECKAs METEOCTAHLIMS IS
UCCJEeIOBaHUS  TOJSPHBIX ~ pailOHOB,  KOTOpas  yCTaHaBIMBajlach B
TPYJAHOJOCTYITHOM pailoHe u pabortana 0e3 ydyacTus 4eloBeKa, repeaaBasi JaHHbIC
o moroae mo paauo. B 1950 r. craHuus Oblua yCOBEpIIEHCTBOBaHAa M cCTaja
BbIyckaThes o uMeneM APMC-50 (aBromaTudeckas paguoMeTeopoiornueckas
cranuus). B 1956 r. Bemmymena HoBas mogudukanus - JJAPMC (nperidyromias
aBTOMaTHYeCKasi paguoOMETeOpOoJIoruueckasl CTaHIMs), IIMPOKO HCIOJb3yeMas B
ApkTrke U B AHTApKTHUKE BO BTOPOi mosioBuHe 20 Beka.

Pa3BuTue aBuanuu MOCTaBWJIO HOBBIE 3aJlayd Mepe]] METEOpPOJIOTaMH.
Oco0oe 3HaueHue MNpUOOpENO  HU3MEPEHUE  MPO3PAYHOCTH  aTMOCPEPHI.
[losiBnsitorcst  mpuOOpPHl  JUIsl  U3MEPEHUST  METEOpPOJIOTMUECKOM  TalbHOCTHU
BUJIUMOCTH. JTO, TMpexae Bcero, asiMkomep B.B. Illaponosa (1935 r1.),
Hedenometp (1940 r.), a B 1956 r. B.W. I'opbiliuH co3aaeT nepBblil perucTpaTop

po3pavyHoCcTH atMochepb M-37.
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B 1959 r. cozman mpubop UJ/IB (u3meputenb NaabHOCTH BUIUMOCTH)
koHcTpykiuu B.A. TI'aBpwioBa, a B 1966 r. - P/IB-1 (peructparop naibHOCTU
BUJIUMOCTH), JanpHelmue Moaudukamuu kotoporo (PAB-2 u PJIB-3)
MIPUMEHSUINCH 10 KOHIa 20 Beka.

OcoOy10 BayKHOCTH JIJIsl aBUALMK UMEET TAKXKE U3MEPEHUE BBICOTHI HUKHEH
rpanuibl  obnayHoctH. B 1959 r. cospmaercss perucTparop HIKHEH TI'paHULIbI
obnmauHoctu A-26, a B Hauvane 60-x romoB - MBO (u3mepuTesnb BBICOTHI
o0na4yHoCTH), paloTaroUMii HAa  OCHOBE  CBETOJIOKAI[MOHHOIO  METOJa.
Moaudukanuu 3toro npudopa (MBO-1m, PBO-2, PBO-3) npumensitorcss u B
HACTOSIIIIEE BPEMs.

Onnako mepBbIMH HaOMIOAATeNsIMU 3a oOJlakaMu ObUIM 3eMJIeTalllbl U
nactyxu. BHuMaHue »Tux HaOmogareneid NpUBICKANIM JHUIIb Te o0naka, H3
KOTOpBIX 1IeN M0XIb uiu cHer. [lepBas oOmenpuHsTas kiaccudukanus 06J1akoB
OblIa MpeUiokKeHa AaHTJIUHUCKUM —MeTeopoiorom-nmtooutenem JI. Toaprom.
Knaccudukanus o0651akoB B TeYeHHE JIUTEILHOTO BPEMEHU pa3BUBalach U
JOTIOTHSIACH.

Hns  wucnonszoBanus Ha AMCI  paspabaTbiBaloTCs  CrielUMalIbHBIE
aBromatudeckue meteoposoruueckue cranmuu (YATIMC - 1964 r. u nepsas
craniusg tuna KPAMC - 1968 r.). DTu cTaHiuu CroCOOHBI U3MEPAThH OOJbIIOE
KOJIMYECTBO MapaMeTpoB 0€3 ydacTHs yeloBeKa U 00pabdaThiBaTh UX.

4 oxts0pst 1957 1. ¢ 3amycKOM MEpPBOro MCKYCCTBEHHOI'O CITYTHHUKA 3eMIIH
HayMHaeTcsl akTUBHOe ocBoeHue Kocmoca yenoBekoM. DTO OTKPBUIO MOUCTHHE
KOCMUYECKHUE TOPU3OHTHI MEPE]] METEOPOIOTHYECKUMH U3MepeHusiMu. Ecnu panee
UCCJIeIOBAHUE BBICOKHX CIIOEB aTMOC(hepbl BEIOCh, B OCHOBHOM, C IMOMOIIbIO
pakeT (B 1958 r. reodusnyueckas pakera JOCTHIJIa BBICOTHI 473 KM), TO Tenepb
MOSIBUJIACh BO3MOMKHOCTh HM3ydaTh BCE€ aTMOC(EpHBbIE MPOLECChl HE TOJIBKO
«CHH3Y», HO U «cBepxy», u3 Kocmoca. B 1966 r. Obu1 3amymieH NepBbIi
MeTeoposornyeckuii cnyTHuk «Kocmoc-122», B nanbHEWIlIEeM TakWe CHYTHUKH

3aIyCKaJIUCh PETYISIPHO.
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B mHactosmiee Bpemss MeTeOpoJorus HeMbIciuMa 0e3 HHGpOpMalNH,
MOCTYMAIOIIEH CO CIyTHUKOB. B 3Toil o0mactu, Kak B HU B OJHOM JpYTOH,
IIPOSIBIISIETCS MEKIYHAPOIHOE COTPYAHUYECTBO, IIOATOMY celyac, HECMOTPs Ha TO
YTO 3aMyCKOM CITYTHMKOB 3aHMMAIOTCS TOJBKO HECKOJIBKO CTpaH, MH(pOpMaIus
IIPEIOCTABIISICTCS IPAKTUYECKH BCEM CTpaHaM, UMEKOLIMM COOTBETCTBYIOLIYIO

MPUEMHYIO anmnaparypy [5].

1.2 Knaccupuxkanus MeTeopoIoru4ecKuxX npudopos

Bce mpubopsl st u3MEpeHus: METEOPOJIOTMUECKHX MapaMeTpOB MOKHO
pas3ienauTh IO pa3iMyHbIM Tpu3HakaM. Hanpumep, no Ha3HaueHUO (B
3aBUCUMOCTH OT TOr0, KaKOW mMapameTp OHHM HU3MEPAIOT): TEPMOMETPbI — IS
MU3MEPEHUS TEMIEPATYPBI, AHEMOMETPBI — JJIS1 U3MEPEHUSI CKOPOCTH BETPA U T.A.

MOXXHO NpemIoKUTh U JIPYrue CcrnocoObl KBaIU(PUKALKU, HAMPUMEp, IO
crioco0y pacIoyIOKEHHs JaT4hKa WM OTCYTCTBHS TakoBoro. CorylacHO 3TOH
KBIU(PHUKALUA MOXKHO BBIJIETUTH MPUOOPHI HEMOCPEICTBEHHOIO U3MEpPEHUs U
npUOOPHI C JUCTAHIITMOHHON CBSI3bIO.

[IpuGopbsl HEMOCPECTBEHHOIO HU3MEPEHMs TOJTHOCThIO PACIONOXKEHBI B
TOuKe M3MepeHus. Hampumep, >KMIKOCTHBIA TEPMOMETP, KOTOPBI HE0OXOIAUMO
MOMECTUTh B H3MepsieMyto cpeny. s Toro 4toObl TPOBECTH HW3MEpEHUE,
HaOMoaTeNb JOJKEH HaXOAUTCS PSAOM ¢ IpuOOpOM, HAmpuMep, BBHIMTH Ha
METEOIUIOIIAIKY.

[TpuGopsl ¢ AUCTAHIIMOHHOW CBSI3bI0 — ATO TaKUe MNPUOOPHI, B KOTOPBIX
JATYMK TOMEMIAETCS B UCCIEAYEMYIO CPENY U COEAUHAETCS MPOBOAHON WM MHOU
CBA3BIO C MYJIbTOM ynpasieHud. [lynbT ynpaBieHHUs, Kak IpaBUIO, HAXOAUTCS B
NOMELIEHNH, TIAe paboTaer HabOmogaTenb. OTO, HANPUMEP, PE3UCTOPHBIE
TEPMOMETPHI, TUCTAHLIIMOHHBIE AHEMOMETPHI U T.1. B 3TUX mpubopax 4eTko MOKHO
BBIJICJIUTh JIBE YaCTH — JAaTYMK, MOMEIIAEMBI B TOYKY HM3MEPEHHS, U IIYJbT
YIOPABJIEHUS, CONEPKAIIUNA AIEKTPUUYECKUE CXEMbl U TOKA3bIBAIOIIME 3JIEMEHTBI

(cTpenky co mkamod wiu HUPPOBOM MHAUKATOP). JlaTyuk mpeactaBisieT coOoil
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(w1 COmEpPXKUT KaK COCTaBHYIO YacTh) MEPBUYHBIA IpeoOpa3oBaTeb,
peoOpa3youil  U3MEPSIEMYI0 BEJIMYUHY B JPYryl0 (PU3NUECKYIO BEIUYUHY,
TPaHCIUPYEMYIO 1O KaHaly cBsi3u. Hampumep, 1aTyuk TeMIiepatypsl mpeodpasyer
TeMIEepaTypy cpelbl B JJIEKTPUYECKUH TOK, 3HAYEHHWE KOTOPOrO0 3aBUCUT OT
TemriepaTypsl. Jlamee TOK TpaHCIHMpyeTcsi Mo Kabelo B MYJbT YNPaBICHUS.
MoxHO npecTaBuTh ce0e MPUOOPHI ¢ PATUOCBA3BI0, ONITUYECKOM CBA3BIO U T.JI.

[IpuGopbl HEMOCPEJCTBEHHOTO HW3MEPEHUs]  TakKe KakK M TpPUOOpHI C
JTUCTAHIIMOHHOM CBSI3BIO JOJKHBI UMETh JATYMK, HAXOJAIIMICA B KOHTAKTE C
okpyxaromiei cpegoil. IloaToMy MX MOXHO OOBEIWHUTH OOLIMM Ha3BaHUEM —
KOHTaKkTHbIe TpuOOphL. CyIIECTBYIOT, OJIHAKO, OECKOHTAaKTHBIE MPHUOOPHI, Y
KOTOPBIX JaT4YMK, KaK TaKOBOM, BOOOIE OTCYTCTBYET. beCKOHTaKTHBIE MPUOOPHI
MHA4€ Ha3bIBAIOT JIOKaTopamu. VX Takke MOXKHO pa3deiuTh Ha JBE TPYIIIbI:
AKTUBHbBIC U TTACCUBHBIC JIOKATOPHI.

AKTHBHBIE JIOKaTOpbI COJAEpKAT MepenaTyuKk W mnpueMHuk. llepenatuuk
M3JIy4aeT ONTHUYECKUM, aKyCTMYECKHMW WJIM JJIEKTPOMAarHUTHBIA CHUTHAl B
HaIlpaBJICHUH HCCIENYEMOI0 y4acTKa cpellbl (HaIpUMEp, PaguoIOKaTOp MU3JIy4aceT
B arMocdepy DdJIEKTPOMArHUTHOE U3JTy4yeHHe). ODTOT CHUTHaJ pPacceuBaeTCs
HCCIIETyeMbIM 00BEMOM BO37yXa, IPUYEM PACCESHHBIA CHUTHAJI 3aBUCUT OT
CBOMCTB pacceuBaroimiero oobema. Jlanee pacCesHHbIM CUTHAJI TNPUHUMAETCS
MIPUEMHHUKOM, KOTOPBIA MOXET OBITh PACHOJIORKEH KaK B HEMOCPEICTBEHHOMU
OJIM30CTH OT MepeNaTunKa, TaKk U Ha HEKOTOPOM pacCTOSHUU OT Hero. OOBIYHO
paccestHHBIM (T.e. TPUHUMAEMBI NPUEMHHMKOM) CUTHal1 oueHb cnald. Ero
YCWJIMBAIOT, MOJBEPralOT pa3INYHbIM MMPEeoOpa30OBaHUsIM, a 3aT€M, B 3aBUCUMOCTHU
OT MPUXOSIIETO CUTHAJIA, ONPEEISIOT apaMeTPhl UCCIIEyeMOro o0bema.

[TaccuBHBII JTOKaTOp HE COACPNKUT MEpeaTdyrka. B HeM wucnonb3yercs
CBOWCTBO MCCIIEAYEMOM CpeJlbl TEHEPUPOBATH HEKUM CUTHAJ, TAPAMETPHI KOTOPOTO
OTpEJIeNSIIOTCS  CBOMCTBaMHM  cpeAbl. Hampumep, mo0oe Teno, uMeroniee
TEMIIEPaTypy BbIII€ A0COIIOTHOT'O HYJS, W3JIy4aeT 3JICKTPOMATHUTHBIM CHUTHAIL.
N3nyuyenue »Toro curHama (ero MPUHITO HA3bIBATh TEIJIOBBIM H3JTYUCHUEM )

3dBUCHUT OT TCMIICPATYPLI TCJIA. CHCI[OB&TCJ'IBHO, HU3MCPUB, MMAapaMCTPbI IPUHATOI'O
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TEIUIOBOTO HM3JIyYEHUs, MOKHO ONPEIEIUTh TEMIIEpaTypy YIOaJI€HHOro oObeMa
BO3JyXa.

JIOCTOMHCTBOM  JIOKAaTOPOB  SIBIIAETCS, IPEXKIAE BCEro, BO3MOYKHOCTH
OIIpEIETICHUS TApaMETPOB JOCTATOYHO yJIaJI€HHBIX OOBEKTOB.

CymectByer  kjnaccuuKamusi  METEOPOJIOTMUYECKHMX  M3MEPUTEIbHBIX
npubOpoB, cBA3aHHAsI co criocobamu u3mepeHus. CoriaacHo 3Toi KiaccupuKalnuu
BCE M3MEpUTENbHbIE MPUOOPHI MOXHO pPa3[eiIuTh Ha JIBa TUMNA: aOCOIIOTHBIE U
OTHOCUTENbHBIE U3MEPUTEIbHBIE TPUOOPHI.

AOGcomoTHbIE TPUOOPHI OCHOBaHBI HA CPABHEHUH MU3MEPSIEMOT0 TapaMeTpa ¢
OPYTHUM TaKUM € I1apaMeTpoM, 3HAYEHHUE KOTOPOr0 MOXHO pEryJUpOBaTh B
npouecce usMepenus. HaOmrogatens B mpouecce HU3MepeHHs J0O0UBaeTCs
pPaBEHCTBA BEJIMYMHBI M3MEPSIEMOr0 W peryiaupyeMoro napamerpa. Hampumep,
YalleyHble BEChl SABISAIOTCA aOCOMIOTHBIM mpubopoMmM. Ha onny wamiky BecoB
MOMEIIAI0 B3BEIIMBAEMOE TEJO, Ha JIPYTYIO - TUPHU, MAacCy KOTOPBIX MOJ0MPAIOT B
nporecce usMepenus. [Ipu 1ocTHKeHUN paBHOBECUS BECOB JCIIACTCS 3aKIH0YCHUE
O PpaBeHCTBE Macc Ha o0eux uyamkax. Takue mnpubopel HE coaepxar
NOKa3bIBAIOIIMX JJEMEHTOB - CTPEJIOYHOIO yKaszareias Wi LUppOBOro
uHaukaropa. OHu He TpeOyroT KanuOpoBKH. B MeTeopoiornueckux M3MepeHusx
Takyue NpUOOPBl UCHOIB3YIOTCS peako. VX oObIYHO MCIONB3YIOT B J1abopaTopuu
ISl KATUOPOBKU OTHOCHUTENBHBIX PUOOPOB.

OTtHocuTeNnbHbIE MNPUOOPHl OCHOBAHBI HA NPEOOPA30BAHUU HU3MEPSEMOU
BEJIMYMHBI B JPYryl0 (U3MUECKYIO BEJIMYMHY, 3HAYEHUE KOTOPOH H3MEpPUTh
JOCTAaTOYHO IPOCTO (HAaIpPUMEp, Yroj OTKJIOHEHMsI CTPENIKH, BBICOTA CTOJOMKA
PTYTH, DJIEKTPUUECKUI TOK M T.M.). DTU NpUOOPHI TPeOYIOT MpeABapUTENIbHON
KaJIMOpOBKHU, T.K. COJEP)KAaT CTPEJIOYHBIM yKaszaTelb, a 3HAYUT, I[OJIOKEHUE
CTpENKU HEOOXOIUMO COIMOCTaBUTh C U3MepsieMoil BeanunHo. [Ipumepom Ttakoro
npubopa SBISIOTCA TMPYKUHHBIE BECHI, YroJl OTKJIOHEHMSI CTPEIKH KOTOPBIX
3aBUCHUT OT Macchl B3BEIIEHHOro Tena. Takue mpuOophl Mpolle B UCIOJIb30BAHUH,

yeM aOCOIIOTHEBIE. HOE)TOMy B MCTCOPOJOTHUHN HX HCIOJIB3YIOT YallcC. Ho nenn3s
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3a0bIBaTh, YTO OTHOCHUTENILHBIE MPUOOPHI TPEOYIOT PETYISPHON NMEPUOAUUYECKON
MOBEPKH U KaJIMOPOBKH.

I[Tomumo 3TOM  Kiaccupukanu U3MEpPUTENbHBIE (B TOM  YHCIe
METEOPOJIOTHYECKHE) MPUOOPHI, MOXKHO pa3lACiUTh M IO APYTUM IpU3HAKAM,
HafmpuMep,  IOKa3bIBalOIIME  MPUOOpPHI,  3alUCHIBAIOIIME  MPUOOPHI U
MH(POPMAIIMOHHO-U3MEPUTEIbHBIE CUCTEMBI.

[TokazpiBarorue npuOOpPHl HWMEIOT Ha BBIXOAEC KaKOW-THOO YyKa3aTenb,
HarpuMep, CTPEIKY CO MIKAJIOW (BMECTO CTPEIIKH MOKET UCIIOIB30BATHCS CTOJIOUK
PTYTH WJIM WHOM TOJBIKHBIA yKa3aTelsb) win mudpoBoit nHaukatop. [lokazanus
nmpubopa CUMTHIBAIOTCS W 3aIllMCHIBAIOTCS — omepatopoM-uzmeputenem. [lpu
OTCYTCTBHUU OIlepaTopa MoKa3zaHus MpruOOpa OCTAIOTCS HEIPOUUTAHHBIMU.

3anuckIBaroIe nMpuOOpsl UMEIOT Ha BBIXOJE YCTPOMCTBO, 3aIlUCHIBAIOIIEE
3HAYCHUE H3MEPSEeMON BETUYUHBI. DTO MOXET OBITh caMomucel] ¢ OyMaKHOU
JIEHTOW, HA KOTOPON MPOUCXOAUT 3aMUCh U3MEPEHUS U3MEPSIEMON BEIIMUUHBI, WU
AJIEKTPOHHOE YCTPOMCTBO JUIsl 3allMCH, HAlNpuUMeEp, OIEepaTUBHAs MaMsTh
KoMmbioTepa. Takue mpuOOphl MPEANOYTHTEIbHEE MMOKA3bIBAIOIINX, T.K. OHH HE
TpeOYIOT HEMOCPEJACTBEHHOIO0 TMPUCYTCTBUS ormeparopa. Pabora omepaTtopa
CBOJUTCS TOJIBKO K TEXHHUYECKOMY OOCIHy)XMBaHHIO TpubOpa M K aHaIU3y
3anucaHHOM uWHpopMaIuu. 3anuch WHPOpMAIUU TPEACTaBISeT COO0U MEPBYIO
CTyNEeHb aBTOMaTu3aluu u3MepeHui. [lpocteitmumu mpubopaMu Takoro THUIIA
aBIsitoTCs 6aporpad, Tepmorpad, rurporpad u ap.

Nudopmanmonno-uzmepurensubie cucrembl (MHUC) umeror emie 0omiblinyio
cTeneHs aBromarusanuu usMepenuit. MNC, kak npaBuio, u3MepseT HE OJHY, a
HECKOJBKO BEJIMYMH. M3MepeHus BeayTcsi MO 3apaHee 3aJaHHOM Iporpamme,
3anucanHoi B namsatu MMC. MNUC He TOJBKO U3MEPSAET U 3alUCHIBACT MTOKa3aHUA
B OIEPATUBHYIO MaMsTh, OHA €II¢ ¥ TPAHCIUPYET UHPOPMAITUIO TI0 KaHaJlaM CBS3U
K TMOTPEOUTENsIM, a TakKKe COJCPKHUT IEMOYKH OOpaTHOM CBSI3H, KOTOPHIC
MO3BOJIAIOT YMNPABISITE OTACIbHBIMU OJlokamu cucteMbl. Takas WMHWC yxe He

MOXXET OBITb Ha3BaHa MPOCTO NPUOOPOM, XOTS OBl B CHIIy €€ CJIOKHOCTH.
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TunuuneiMm  npumepom Meteoposiornyecko HWHMC  sgBusercss KOMIUIEKCHAsS
paanolIeKTPOHHAs a3poapomHas Mereoposiorudeckas ctanius (KPAMC).

[IpuBenem eme oAHY KIAacCU(MUKALUIO H3MEPUTENBHBIX TMPUOOPOB:
npuOOpsl JJIE U3MEPEHHUS MTHOBEHHOTO 3HAYEHMsI BEJIMYMH U HUHTErPUPYIOUINE
npuOopBHI.

[TpuGopsl nnst U3MEpeHUs: MTHOBEHHOTO 3HAUYEHHs, KaK 3TO CIEIYEeT U3 UX
Ha3BaHUs, U3MEPSAIOT TO 3HAUEHHE BEJIMYMHBI, KOTOPOE OHA UMEET B HACTOSLIUN
MoMeHT. [Ipu 3ToM monapa3ymeBaercs, YTO HU3MepsieMas BEIMYMHA HENPEPBIBHO
U3MEHSETCS, a 3HAUUT, TOKa3aHUs MpUOopa U3MEHSIOTCS Takke HenpepbiBHO. Taxk,
HaIpumep, paboTtaroT TEPMOMETPHI, aHEMOMETPHI, TUTPOMETPHI,
AKTUHOMETPUUYECKUE MPUOOpHI, H3MEPSIONME TMOTOKA paaualluid U Apyrue
npuOopBHIL.

WuTerpupytoniye npubopbl U3MEPSIOT CyMMapHO€ 3HA4€HHE HEKOTOPOil
BEJINYMHBI, HAKOIUIEHHOE B TEYEHUE OIPEAEIEHHOIO NPOMEKYTKa BpPEMEHH,
KOTOpBIM 3ajaerca B Ipoliecce u3MepeHus. Takum mnpubopoM sBiseTCH,
HarpuMmep, ocagkoMmep TpeTbsKkoBa - OH U3MEPSIET CYMMY OCaJKOB 3a IIPOMEKYTOK
BPEMEHU MEXKIy U3MEpPEHUsIMU. B MPOTUBOMOI0KHOCTh OCaJAKOMEPY TUTIOBHOTpAd
ABIIAETCS TPUOOPOM [JIsi M3MEPEHHUs MIHOBEHHOTO 3HAY€HMs, T.K. OH JaeT
BO3MOKHOCTh HM3MEPUTHh MHTEHCHUBHOCTHb OCAJKOB - WHA4Y€ T'OBOPS, MTHOBEHHOE
3Ha4YE€HHUE MOTOKa ocankoB. Eme npumep - cuetumk ['eiirepa usMepseT MOIHOCTD
703bl pasiualuy (MTHOBEHHOE 3HAYEHHE), a paaAruo(OTOIIOMUHUCIEHTHBIN MpUoOp
«Dmaroopan» uU3MepseT 103y pajHalMK, HAKOIJICHHYIO 32 3aJaBacMblii MHTEPBAJ
BPEMEHH.

['oBops o kiaccudukanuym M3MEPUTEIBHBIX MPUOOPOB, HEOOXOAMMO
YIIOMSIHYTh 00 aHAJIOTOBBIX U LU(PPOBBIX MPUOOpaXx.

Ananorossie IpUOOPHI UMEIOT Ha BBIXOJIE CTPEJIOUHBINA UM MHOM yKa3aTelb
co mIKajoil. BeixogHas BeaM4MHA 3TUX MPUOOPOB, HANPUMEpP, YroJl OTKIOHEHHUS
CTPEJIKH, UBMEHSETCSI B COOTBETCTBUU C U3MEPAEMON BETUUMHON. M0KHO CKa3aTh,
YTO 3TU BEJIMYMUHBI M3MEHSIOTCS aHAJIOTMYHO - OTCI0/Ia Ha3BaHHE TUIA MpuOopa.

Takue HpI/I60pBI pa60Ta}0T C aHAJIOTOBBIM CHUTHAJIOM, HAIIPUMCEP, 3TO HAIIPIKCHUC
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WIM TOK, KOTOpPBIM MOXET NpPUHHUMATh JI000€ 3HAYCHHE B ONpPEIEIECHHOM
WHTEpBAJIE, IPUYEM €T0 3HAUYECHHUE 3aBUCUT OT U3MEPSAEMON BEIIMYHHBI.

[udpoBbie mpuOOPHI UMEIOT HA BBIXOAE LHU(PPOBON MHIUKATOP, COCTOSIIMIMA
U3 OTHENbHBIX 3JeMEHTOB. B aTux mpubopax ucnoib3yercs HUGPOBOW CHUTHAI,
MPEACTaBIAIOMMN  coO0M  MOCIEeNOBaTEIbHOCTh  UMIYJIBCOB  (HAmpUMeEp,
UMITYJIbCOB TOKA). AMIUTUTY/a KaXI0T0 U3 UMIYJIbCOB MOXKET MPUHUMATH TOIBKO
JIBa 3HAYEHUS: HU3KOrO YPOBHS (HOJIb) WJIM BBICOKOTO YPOBHS (YCJIOBHO €ro
Ha3bIBAIOT  €IMHUYHBIM  HUMIYJIbCOM). OTH  UMIYJIbCHl  MOJYUHSAIOTCS
ONPENIEIECHHOMY KOJY - Yallle BCEr0 3TO JBOMYHBIN KO, B KOTOPOM 3aKOAUPOBAHO
3HaYEHUE U3MEpseMOil BenTuurHbl. Takum 00pa3oM, u3MepsieMas BEJIMUYMHA MOXKET
ObITh TMpOYMTaHA TOJBKO TMpPU aHaIM3€ TOCIEOBATEIbHOCTH HECKOJIbKUX

UMITYJIBCOB [5].

1.3 OcHOBHBIE XapaAKTePUCTHUKH U3MEPHUTEIbHBIX IPHOOPOB

[Tpu pabote ¢ U3MEPUTEIBLHBIMU MPUOOPAMH HEOOXOIUMO, MIPEXKJIE BCETO,
3HATh UX OCHOBHBIC XapaKTEPUCTUKH, OMPEICIAIONINC TPUTOAHOCTD Iprdopa st
W3MEPCHUN TAHHOW BEJIMUMHBI B JAaHHOU YCIIOBUAX. OOBIYHO 3TH XapaKTECPUCTHKU
MPUBOJATCS B MACTIOPTE MPHOOpPA MM B TEXHUYECKOM OIHMCAHUH.

Baxnerimel xapaKTepUCTHKOW MpUOOpa SIBISICTCS €r0 YyBCTBUTEIBHOCTB.
CornacHo ompeeseHnio, abCOMI0THAsT YYBCTBUTEIIBHOCTH JTIF000TO mpudopa (S) —
3TO OTHOIICHWEC W3MCHCHMS BBIXOJHOW BeIWYHMHBI (Y) K BBI3BaBIIEMY €€
W3MCHCHHUIO BXOJHOH BenWYMHBI (X). MaTeMaTHYEeCKH 3TO MOXKHO BBIPAa3UTh B

BHJIE IPOU3BOIHOM:

dy
S=— 1.1
X (1.1)
Bxonnass BenwmumHa — 93Ta, COOCTBEHHO, BEJIUYMHA, KOTOPYIO HU3MEpPSET
JAHHBIM TIpuOOp (Hampumep, TeMmIepaTypa, BIAKHOCTh M T.A.). BwixogHas

BCJIMYMHA - 3TO Td, B KOTOPYIO Hp606p33yeTCH BXOOHAasA BCJIMYMHA B IIPOLICCCC
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paboThl npudopa (HampuMep, BbICOTA CTOJI0A PTYTH, YIOJ OTKJIOHEHUSI CTPEIKH U
T.4.). Ecnu u3BectHa 3aBucuMocTh Y(X), KOTOpas ONpenessieTcsi YyCTPOWCTBOM
npubopa, TO MOXKHO, UCTIONB3Ysl ypaBHeHHE (1.1), BBIpa3suTh UyBCTBUTEIBHOCTh U
ONPENIENINUTD €€ BEINYHHY.

BBenem mMOHATHE OTHOCUTENBHOW UYBCTBUTEIBHOCTH mpubopa. ITO

OTHOIIICHHE a0COJIFOTHOM YYBCTBUTCIIBHOCTH K 3HAUYCHUTIO BBIXOI[HOI\/'I BCJIMYMHEI Y-

_1ay
T vydx

(1.2)

OTHOCUTENBHAs YYBCTBUTENBHOCTh IIOKA3bIBAET, HA KAaKyl YacTb OT
BBIXOJTHOM BEJIMYMHBI M3MEHSETCA caMma BBIXOAHAs BEJIWYMHA NPU U3MEHEHUU
BXOJHOW BENWYMHBI Ha €auWHULly. Hampumep, M3BECTHO, YTO NPU H3MEHEHUHU
TeMIlepaTypbl Ha OJWH Tpajyc MU3MEHEHUE BBICOTHI CTOJOMKA PTYTH COCTABJISET
IMMm. MHoro 310 mwiu mano? Jlns oTBeTa Ha 3TOT BOINPOC HEOOXOAUMMO 3HATh
BBICOTY cTOJIOMKa PTyTU. Ecniu oHa paBHa, CKaxeM, OAHOMY CAHTUMETPY, TO OJIUH
MUWJUIUMETP — 3TO JAOCTATOYHO MHOrO, 3TO OJHA JecsATas 4YacTb OT Camoro
3Ha4E€HUS BBICOTHI. OTHOCHUTENbHAS YYBCTBUTENBHOCTH B ITOM CJydae paBHA
0,1 1/K. Ho ecnu BbicoTa cTonbuka prytd, Hanpumep, S0 ¢cM, TO OTHOCHUTEIIbHAS
YyBCTBUTEJIBHOCTh TEpMOMETPA B 50 pa3 HIXKe.

BaxxHolt 0COOEHHOCTHIO OTHOCHUTEIBHOM YYBCTBUTEIBHOCTHU SIBISETCA TO
00CTOSITENBCTBO, YTO OHA UMEET OJAMHAKOBYIO PA3MEPHOCTh JJIS BCEX OJHOTHUITHBIX
npubopos. Hampumep, nis repmomerpos — 1/K, nns 6apomerpos — 1/I1a u T.x.
3HAUUT, OAHOTUIIHBIE TPUOOPHI, HMEIOIIHUE Pa3HYI KOHCTPYKIUIO, MOXKHO
CpPaBHUBATh MEXAY COOOM MO UX OTHOCUTENIbHON 4yBCTBUTEIBHOCTH.

Bropoii BaxkHeimieil XapakTepUCTHUKON mnpuOopa SBISETCA MOTPEHIHOCTD
n3Mepenus. OObIUHO OHA BhIpaxaetrcs Tak: £AX, rae X - uzmepsemas (BXOoAHAs
BenuunHa). Bennunny AX MOKHO ONpenenuTh, 3Hasi YyBCTBUTEIBHOCTh MPUOOpa

" IOTPpCHIHOCTD U3MCPCHUA BLIXOI[HOﬁ BEJIMYUHEI AY:
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Ax =2 (1.3)

[lorpemHocTh MU3MepeHUs: BBIXOJAHOW BenWuMHBI AY O0OBIYHO paBHa
MOJIOBUHE JIENICHUs IIKaJlbl CTPEJOYHBIX MpudopoB. s Apyrux npudbopoB
3HaueHue AY onpenensieTcss UCX0os U3 PU3NYECKON MpUpOabl BETUUUHBI Y.

He nyxHO, OIHAaKo, Aymarb, 4YTO IOIPELIHOCTb U3MEPEHHUS IOJHOCTBHIO
onuchiBaerca ypaBHeHueM (1.3). Kak mnpaBuiio, K 3TOMY 3HAY€HHUIO HYXHO
npuOaBUTh TOTPEHIHOCTH, OOYCJIOBIICHHBIE BIUSHUEM JPYrux (HU3NYECKUX
BEIMYMH Ha pabory mnpubopa. [loaToMy BOmpoc O MOTPEHIHOCTIX KaxKI0ro
npubopa Mbel Oyaem o0cyxkaarb ocobo. KpoMme Toro, mpu H3MEpEeHHSIX TaKkxKe
MIPUCYTCTBYIOT Clly4alHasi, CACTEMaTU4YeCKasi U UHCTPYMEHTAJIbHAsl IIOTPELIHOCTH.
Haxoxxaenue cpeasen BeJIMYMHBI U3MEPEHHOIO 3HAYEHHUsI C TOCTATOYHOU CTEIEHb
TOYHOCTH - 3TO OTAEJIbHAas MaTeMaTUyecKas 3aJaya, peleHue KOTOPOU HaXOAUTCs
3a IIpeaesaMu JaHHOIO Kypca.

Baxxueiimelt xapakTepucTUKOW paboThl mpubOpa SBISETCS €ro MHEpLUs.
WNuepus npubopa - 3TO €ro CBOMCTBO MOKa3bIBaTh H3MEPAEMYIO BEJIHUYUHY C
3a/lepKKOl BO BpeMeHH. B macmopTe kaxaoro mpubopa COAEpKUTCS Hapamerp,
ONMHCHIBAIOIIMKA ero uHepuuto. s tepmomeTpa 3TO KOIDPUIMEHT TEIIOBOM
WHEpUHUHU, JJIsi POTOAHEMOMETPOB - MYTh CUHXpOHU3auuMu U T.O. CylecTBYIOT,
OJIHaKO, O€3WHEpPUUOHHbIE NPUOOPBI, Yy KOTOPBIX WHEpPUUS WIM BOOOIIE

OTCYTCTBYET, WJIM ITpeHeOpexumo maia [5].

1.4 OcHoBHBIEe TPeOOBAHUS K METEOPOJIOTrHYeCKUM Npudopam

Ha meTeoponornyeckux CTaHIUsAX MPOBOAST CAEAYIOIINE BUIbl U3BMEPEHUN:
1. AtmocdepHoe naBieHue;

2. TemniepaTypa BO31yXa;

3. BnaxxHOCTh BO3/1yXa;

4. KonnyecTBO aTMOC(HEPHBIX OCAIKOB;

5. O61a4HOCTB;
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6. CKOpOCTh U HampaBJICHUE BETPA;

7. JlanbHOCTh BUIUMOCTH;

8. Temmeparypa MOYBBI ¥ BOJIBL;

9. [Ipo10KUTENBEHOCTH COTHEYHOT'O CUSTHHUS;

10. TIpoaomKUTENbHOCTh COJTHEYHOTO CUSHUSA,

11. "HTEeHCUBHOCTh COJIHEUHOW paauvalluyd M JJIUHHOBOJIHOBOW paauariiu
3eMHOU MMOBEPXHOCTU U aTMOC(EPHI;

12. DnemeHThI aTMOC(HEPHOTO AIEKTPUUYECTBA.

[Ipu 3TOM TIPOBOJATCS €llle U HAOMIOACHUS 3a Pa3TUYHBIMU aTMOC(PEPHBIMU
SBJICHUSIMH, 32 3arpsi3HEHUEM aTMOC(hephl.

K mereoponornyeckum npudopam, ¢ MOMOUIbIO KOTOPBIX MPOBOJAATCS 3TU
U3MEpPEHUs, TMPEeAbIBISIOTCS pa3HOOOpa3Hble, HWHOTIAa TPYAHOCOBMECTUMBIE,
TpeOOBaHUS:

1. MaccoBsie, MIHUPOKO PACHPOCTPAHCHHBIE MPUOOPHI JOJDKHBI OBITh
MIPOCTBHIMH U JICIIEBHIMU B U3TOTOBJICHUH;

2. Cpok ciyk0bl 3TUX TPUOOPOB TOJKEH OBITh 3HAUUTEIICH;

3. IIpuGopsl JOKHBI OBITH IPOCTHI B AKCILTyaTalluu;

4. JoJbKHBI  JUIMTENIBHOE  BpeMsl  COXPaHSATh CBOM  TEXHUYECKHUE
XapaKTEPUCTUKHU, O0ECIeUnBaTh MOCTOSHCTBO TMOKAa3aHWM Ha IJUTEIbHBIA CPOK
MIPU JTFOOBIX KIIMMATUYECKUX YCIOBUK;

5. [IpuGopsl JOMAKHBI 0OecTieunBaTh OOJIBIIYIO TOYHOCTh U3MEPEHUIA.

WNHorja k METEOpOJIOTHYECKUM NPUOOpaM MPebsBISIOTCS TOTOTHUTEIbHbIE
TpeOOBaHUs: OrpaHUYEeHUE rabapUTOB, Beca, MHEPIIMOHHOCTH U T.[I.

VYcnoBust paboThl METEOPOTOTHYECKUX MPUOOPOB TOCTATOYHO IKECTKUE, C
OOJIBIIMMHM TIepenajaMu JaBICHUS, TEeMIEPaTyphbl, BIAKHOCTH, MOITOMY OHHU
JOJKHBI MMETh JOCTATOYHO XOPOIIYIO 3alIUTy OT arpecCUBHOIO BO3JIECUCTBUS
BHEIIHEN CPEJIbI.

Merteoponoruueckue HaOMIOJEHUS U U3MEPEHUS JOJIKHBI IPOBOJUTHCS IO
CHeIUalbHO  pa3pabOTaHHOM METOAMKE M YAOBIETBOPATH  CIEAYIOIIUM

TpeOOBaAHUSM:
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1. OgHOpOIHOCTH HAOIIOCHU, U3MEPEHUI BO BPEMEHH H ITPOCTPAHCTBE;

2. CpaBHUMOCTH HaOJIO/ICHUH, I3MEPEHU BO BPEMEHHU U TIPOCTPAHCTBE.

CpaBHUMOCTh HAONIOJCHUN TOCTUTACTCS MyTEeM: a) MPUMEHEHHS Ha BCEX
CTaHIUAX OJHOTHITHBIX TPUOOPOB, TMOBEPEHHBIX M CPAaBHUMBIX C 3TaJOHHBIMH
npubopamu; O) NPOU3BOJACTBA HAOMIOJEHMIA MO €JUHBIM HACTaBICHUSIM; B)
OJTHOPOJHOCTH TMEPBUYHON 0OPaOOTKH HAOMIOACHUN W U3MEPEHUH, MPOBOIUMBIX
M0 €TUHBIM METOIUKAM.

OTHOCUTENBHO TpeOOBaHNN K METEONPHUOOpaM MOXKHO CKaszaTh, YTO HET HU
OJTHOW OTpaciiv, T/I€ OJHOBPEMEHHO C TPeOOBAaHUSMHU MPOCTOTHI U MAaCCOBOCTH

npubdopa CTOAT KECTKHUE TPeOOBAHUS K TOUHOCTH U3MepeHuit [4].
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2 Opranuszanus 4 paboTa MeTeOpoJIOrHYeCKUX CTAHIUI U OCTOB

['maBubiMu 3amavamMu «DenepaibHOM CIyk OBl MO TUIPOMETEOPOJOTUU U
MOHUTOPHUHTY OKPY>KaIOIIEH Cpebl» SABISAIOTCS CIETYIOIIHE:

1. Opranuzanus AesTeIbHOCTH TOCYIAapCTBEHHOW CHCTEMbl HaOIIOJIeHUN
(u3MepeHuil) 1 MOHUTOPUHTA 32 COCTOSTHUEM OKPYXKAIOLIEH Cpeibl;

2. OOecrieyeHue HAPOAHOTO XO35MCTBa HH(OpMaALUMEd O TEKylleM H
OKMJJTAEMOM  COCTOSIHUM ~ OKpYyXarouied cpeabl, obOecrnedyeHue MpOrHO3aMHU
BO3HUKHOBEHUS OTTACHBIX SIBIICHUI;

3. Konrtponbp Hajx coOtoleHHEM HOPM W TpaBWJI OXPaHbl YUCTOTHI
BO3JYIIHOTO OacceifHa W BOJA, BKJIIOYAas KOHTPOJIb HMCTOYHUKOB BBIOPOCOB,
KOHTPOJIb 32 TPAaHCTEPPUTOPUATLHBIM IEPEHOCOM 3arpsi3HEHU;

4. Yyet BoJ U BeJIEHHE BOAHOTO KaJacTpa;

5. Co3nanue Oanka ((hoHa) TaHHBIX O COCTOSIHUU OKPY>KAIOILIEH CpeIbl.

Jlist pemienust 3TUX 3aja4y opranuszanuu denepanbHON Ci1yKObl BBIOTHSIIOT
paboThI CIEAYIONIETO XapakTepa:

1. OcymecTBieHrne Ha THUAPOMETECOPOJOTHYECKUX U TIeOPU3NYECKHUX
CTaHIMSAX W TOCTaX, B OSKCHEAMIMIX, HAa HAy4YHO-UCCIEIOBATEIbCKUX CYJaxX C
noMompio MC3 W aBHAIlMOHHBIX HOCHTEJEH HAOIIOACHMM: a) 3a COCTOSHHUEM
atMocdepbl, 0) 3a COCTOSHHEM BOJ PEK, MOpPEH M OKEAaHOB, B) 3a COCTOSHUEM
CEJIbCKOXO3IMCTBEHHBIX KYJBTYpP, I') 32 COCTOSHMEM M YPOBHEM 3arpsi3HEHHs
aTMOC(EpHOTO BO3/yXa, IMOYBBL, BOJ, JI) 3a pPaJAMALMOHHON OOCTaHOBKOM,
€) COCTOSTHUEM MOHOC(EpPbl 1 MAarHUTHOTO TOJIS 3eMJIH.

2. CoOop, anamu3, 0000lIEHWE U PACHOPOCTPAHEHHE PE3YJIbTATOB
HaOIOICHUIN 1 U3MEPEHUI.

3. CocraBneHue€  pa3lIMyYHBIX  MPOTHO30B  TOTOAbI,  IPOTHO30B
TUAPOJIOTHUECKUX YCJIOBUHM, Ha peKax, o03epax, BOJOXPAHWIIHUIIAX, MOPSAX U
OKeaHaxX, IPOTHO30B COCTOSHUSA CEIbCKOXO3MCTBEHHBIX KYJIbTYp, MacTOMUII,

IIPOTrHO30B YPOBHA 3arpsA3HCHUA BO3AYyXd, BOJAbI, IMOYBLI, IMPOTrHO30B COCTOAHUA
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noHoc(epbl, paauallMOHHOW OOCTAaHOBKM, B TOM YHCIE€ U B OKOJO3EMHOM
KOCMHYECKOM ITPOCTPAHCTBE.

4. CocraBiieHHE ¥ U3JaHUE HAYYHO-NIPUKIAJHBIX CIPABOYHHUKOB O
KJIINMAaTUYECKHUX, arpOKJIMMAaTHYECKUX U BOJHBIX pecypcax Poccuu, cipaBOYHUKOB
O THUIPOMETEOPOJOTHYECKOM PEXKHME MOPEM M OKEaHOB, O IapaMerpax
3arpsA3HEHUs OKPYKAOIIEH CPEIbI.

5. Pa3paboTka HOpM MpeAesbHBIX BHIOPOCOB 3arpsi3HSIIONIMX BEIIECTB JJIs
MPEANPUITUH.

6. OCyIIeCTBIIEHUE TOCYAAPCTBEHHOIO YYETa KOJMYECTBA U KaYeCTBA BOJ.

7. IlpoBeneHrne Hay4HBIX HCCIEIOBAHUNA M ONBITHO-KOHCTPYKTOPCKUX
pa3paboTOK MO HCCIAEAOBaHUIO aTMOc(epbl, BOA M 3arpsi3HEHUS OKpYyXKarolen
CpeIlbl ¥ M0 CO3JJaHUIO0 TEXHUYECKUX CPEACTB U3MEPEHHUs U 00pabOTKHU TaHHbBIX.

8. Pa3zpabotka METOJI0B AKTUBHBIX BO3JCUCTBUI Ha
TUAPOMETEOPOIOTMYECKHE TIPOLIECCHI U UX BHEJIPEHHUE.

9. Ocy1iecTBiieHHE LIEHTPAIN30BAaHHOTO cOOpa, ydueTa, XpaHeHHs] U BbIJayu
MaTepualioB  THAPOMETEOPOJIOTMUECKMX U TeoPU3MYecKUX  HU3MEpeHui

(mabmonenuit) [4].

2.1 MeTeopoJsiornyeckue CTAHUUMA U MOCThI

OCHOBHOI MeTOJ HUCCIEeIOBaHHUS B METEOPOJIOTMH — METOJ HabJII0JIeHUN,
T.e. U3MEpPEHHWE U KAUeCTBEHHAas OLIEHKAa METEOPOJIOTMUYECKUX BEJIMYUH,
XapaKTepu3ymoImux (U3MYECKOe COCTOSIHUE aTMocepbl U  MOJCTUIArOIIeH
MOBEPXHOCTH (BOABI, CYIIM), OKa3blBaIOIIEl OOJIbIIOE BIMSHUE HA Pa3BUTHE
aTMOC(EPHBIX MPOIIECCOB.

Jiss  u3MepeHuss ~ METEOpOJIOTMYECKMX  BEJIMYMH  CO3/laHa  CEeThb
METEOpPOJIOTHYECKUX CTAHLIMA W TIOCTOB, OCHAIIEHHBIX COOTBETCTBYIOUIUMU

npubopamMu U yCTaHOBKAMH.
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BaxxHbIM  HMCTOYHUKOM  METEOPOJIOTHYECKOM  HWH(OpMamuu  ciyxar
HaOJII0/ICHMSI, OCYILIECTBIISIEMbIE C TIOMOIIbI0 aBTOMATHYECKHUX, TEIEMETPUIECKUX
Y paIUOMETPUYECKUX CTAHIIMHI, aBUALIUM U UCKYCCTBEHHBIX CIIYTHUKOB 3EMIJIU.

B 3aBucuMoctu OT 0OBEMa BBIMOJHIEMON PabOTHI METEOPOJOTUUYECKHUE
cTaHuuu noapasnaenstorcs Ha paspsansl (I, 11, 11I), a mo comepxkanuto paboThl - Ha
OCHOBHbIE M crenuaibHble. K cnenuanbHbIM OTHOCSTCS CTAaHUMM W TOCTHI,
00CITy>KHBAIOIINE ONPEACICHHbIE OTPACIN HAPOIHOTO XO34MCTBA.

Ha meTeoponornueckux CTaHIMSAX W MOCTaX MPOU3BOASAT HAOIIOACHUS 3a
OCHOBHBIMM W JOIIOJHUTEIbHBIMA  METECOPOJIOTHYECKUMU  BEIMYMHAMU:
TEMIIEPATYPOM, BIAKHOCTBIO, IABIEHUEM, CKOPOCTBIO U HAIIPABJIEHUEM BETPA U JP.

JlanHble HaOJIOCHWM  METEOPOJIOTMUECKUX CTAHIMK  TPEACTaBISIOT
HAYYHYIO U IPAKTUUYECKYIO IEHHOCTh, TOJBKO B TOM CJIy4ae, €CIM OHU CPABHUMBI
Mexay coboi. s obecrieueHus 3TOro yclioBUsL BCE METEOPOJIOTMUECKUE CTAaHIIUU
BEIyT HAOJIOJCHUS 1O CIEHHATbHBIM HACTaBJICHUAM W HWHCTPYKLIMSIM, IO

OAHOTHUITHBIM an/I6opaM 1 B OIIPCACIICHHOC BPCMA.

2.2 MeTeopoJsioruyeckasi IjiomaaKa

Ha6monenus 3a G0JBIIMHCTBOM METEOPOJIOTHYECKUX BEIMUMH MPOBOJSATCS
Ha METEOpOJIOTUYECKOoN Tuiomaake. /s cpaBHUMOCTH HAOMIO/IEHU OUYEHb Ba)KHO
BBIOpaTh MECTO JIsi METEOPOJOTMYECKOW IUJIOMAAKU MU TPABUIBHO Pa3MECTUTh
npuOopBHIL.

MeTeoposIortuecKyo IUIOIMIANAKY paclojaraloT Ha pPOBHOM OTKPBITOM
TOPU3OHTAILHOM YYacTKe, TUIUYHOM JJIsl paiioHa, 4TOOBI MOJIyYEHHBIE JTaHHbBIC
HAOJIOICHUI XapaKTEepU30BaIl OKPYKAIOIIYIO0 TEPPUTOPHUIO.

Merteoposornueckas rmiomaaka (puc. 2.1) npomxHa wuMeTh (opmy
MPSIMOYT'OJIbHUKA, CTOPOHBI KOTOPOI'O JOJI’)KHBI ObITh HAIlPaBJIEHBI C CEBEpa Ha IOT
U C 3amaja Ha BOCTOK. PazMepbl IIIOMIaKH 3aBUCAT OT KOJMYECTBA aIllapaTypsl U

o0beMa paboThl CTaHIIUH.
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Pucynok 2.1 - Ilnan pazmenienust o00py10BaHus U IPUOOPOB HA

METEOPOJIOrMYECKOM MIIoMIaaKe (PacCTOSTHUS YKa3aHbl B METPax):

a — NOJIHAA NPO2PAMMA HAOII00eHUl: | — 2eode3uueckull penep cmanyuu, 2 — urozep ¢ 1e2koll 00CKOU,

3 — Odamuux anemopymbomempa (anemopymboepagha); 4 — priocep ¢ msicenou 00CKol; 5 — 20101e0Hbll
cmanox; 6 — OyOKka ncuxpomempudeckas; 7 — cHe2oMepHas petika, 8 — 6yoKa ncuxpomempudeckas 3anachas,
9 — 6yoka ona camonucyes; 10 — npubop ons usmepenus M/IB (nanpumep, ycmanosexka M-53); 11 — ocadxomep,
12 — nmosuoepagh; 13 — 3anacnoit cmonbd ocaokomepa (0151 yCMAHOBKU NPU CHEHCHOM NOKPOGe);

14 — cnecomepnas petika; 15 — eenuoepag, 16 — nedockon; 17 — pocoepagh; 18 — oeonennwiil yuacmok ons
yemanosku Hanousennulx (19) u konenuamoix mepmomempos Casunosa (20); 21 — cnecomepnas peiika;

22 — yyacmox ¢ eCmecmeeHHbIM pacmumeibHbIM HOKPOBOM OJis YCIMAHOBKU NOYGEHHO-2TYOUHHBIX TNEPMOMEMPOS
(23) u mepznomomepa (24); 25 — ycmanoexa 01 usmMeperusi ePmMuKaIbHbIX 2PAOUCHINO8 TEMNEePAmypbl U
6I1AJICHOCTU 8030YXa,; 26 — YCMAHOBKA OJisl USMEPEHUs USMEHUUBOCIIU CKOPOCHU 8eMmpd C BbICOMOIL,

27 — axmuHoMempuyeckas yCmaHoeKa (Cmotka ¢ npubopamu);

0 — coKpawennan npozpamma Had00enull: 1 — 2eodesuneckuil penep cmanyuu, 2 — gurozep ¢ 1eekou
(msixcenoit) dockoul; 3 — anemopymbomemp,; 4 — 207101€0HbLI CMAHOK, 5 — OYOKA NCUXPOMEMPUYECKAS;

6 — cHecomepnas petika; 7 — byoka ncuxpomempuyeckas 3anachas, 8§ — ocaoxkomep, 9 — nuosuoepag;

10 — 3anacnoti cmonb ons ocaokomepa; 11, 13 — cnezomeprule peiiku; 12 — oconeHHbll Y4acmox OJist
HANOYBEHHBIX MEPMOMempos, 14 — nanoueeHnHvle mepmomempoi.

CranmapTHas IUIOmIaJka HMeeT pasMmep 26*26 M (jomyckaroTcs
MUHHMaJbHBIE  pasmepsl  20*16 M), TUIOmaAKa  CTAHIMHM,  BEAyIIEH
aKTUHOMETpHYECKUe HaOmoaeHus, — 26*36 M (IJIMHHBIMA CTOPOHAMU
OPUEHTHPYETCS C CeBepa Ha Ior).

[Tnomanka mobKHAa OBITH OropoXKeHa Il COXPAHEHHUS eCTECTBEHHOM

MOBEPXHOCTH, a TaKXe JIJIi COXPAHHOCTU YCTAHOBJIEHHOTO HAa HEW 000pyAOBaHUS.
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Orpana gomxHa oOecrneyuBaTh XOPOIIYIO €CTECTBEHHYIO BEHTHJIALMIO JIFOOOTO
MeCTa Ha TUIOMIAJKE.

PexoMenayeTcs ctaHgapTHasi orpaja M3 MPOBOJIOYHOW CETKU C sSTUYEHKaMU
pasmepom 10*10 cm, HaTAHYTON Ha METAJJIMYECKHUE pamMbl. PaMbl yKperusitoTest Ha
METAJTMYECKUX TpyOax, OO Ha KEJIe300€TOHHBIX WIIM JIEPEBSHHBIX CTOI0AX
BbicOTOM 1,2-1,5 M Hax moBepXxHOCTHIO 3emi. C CEeBEpHOM CTOPOHBI M1 BXOJa
nenaroT kanuTKy. Orpajaa miolaaku, MoJCTaBKU, OYAKH, CTOJIObI, MAUThl U IPYToe
BCIIOMOTaTeJIbHOE  O00OpyJOBaHWE  OKpalMBaeTcs B  O€nbld  1BET IS
MPEIOXPAHEHHUST UX OT MBJIMIIHEr0 MEPErpeBa MPSIMbIMU COJIHEYHBIMU JIyYaMH.
[IprGopsl HA METEOPOJIOTMYECKON IJIOIIAJIKe YCTaHABIMBAIOT B OMNpPEIEICHHOM
MopsiZike, YTOOBI OHM HE 3aTEHSJIN APYT Ipyra U HE MPENATCTBOBAIU CBOOOJIHOMY
oOMmeHy Bo3ayxa. PaccrosHue Mexay npubopamMud U OT orpagsl J0 HpuOOPOB
JIOJKHO OBITH 4 — 6 M.

C ceBepHOl CTOPOHBI IJIOIIAJKU pPa3MEIIaloT 00jiee BHICOKHE YCTaHOBKHU:
¢dmiorep ¢ JIETKOM JOCKOW WM aHEMOpyMOOMeETp, (Jrorep ¢ TsHKENIoH JTOCKON U
TOJIOJICIHBIA CTAaHOK. B BHJIE MCKIIIOYEHUS HA HEKOTOPBIX METEOPOJIOTHMUYECKHUX
CTaHIUAX (JIIorep yCTaHABIMBAIOT HA KPBIIIE 3/1aHus. B 105)KHON YacTH IO AKu
BBIJICJIAIOT YYACTKU: C €CTECTBEHHBIM MOKPOBOM M OTOJEHHBIM JJI NMOYBEHHBIX
TepMoMeTpoB. Ha yyacTke C €CTECTBEHHBIM IOKPOBOM YCTAHABIMBAIOT TAKKE
MEP3JI0TOMETP U CHETOMEpPHBIE peilku. B cpeaHel 4acTy MiIOMIaAKU pa3MeIiaroT
MICUXPOMETPUUECKYIO OYIKY, OYAKY Jisi CAMOIUCLEB, OCAAKOMED, IITIOBHOTrpad.

AKTUHOMETPUYECKHE MTPUOOPHI YCTAHABIMBAIOT B I0)KHOW YaCTH TLIOIIAJIKH.
Bce npyrue mnpubGopsl W YCTaHOBKM pa3MenialoT Ha CBOOOJHBIX MecCTax,
MPEANOYTUTENIHLHO HA CEBEPHOM CTOPOHE MIIOIIAIKU.

JIns coxpaHEHHs €CTECTBEHHOTO TIOKpOBa Ha METEOPOJOTHYECKON
IJIOMIAJIKE XOXKAEHUE JOIyCKaeTcss mo Jopokkam mmpuHot 40 — 50 cm. Ux
MPOKJIAABIBAIOT TaK, YTOOBI HAOJIIOAATEh MOT TIOJAXOAUTH K IPUOOpaM C CEBEpHOU
CTOPOHBI U 3aTPayMBaTh MEHBIIE BPEMEHU HA MEPEXOAbl OT OJHON YCTAaHOBKHU K
Ipyroi. 3uMON TIpM PaBHOMEPHOM 3aJIETAHUM CHEKHOTO TOKPOBA JTIOPOXKKH HE

PCKOMCHAYCTCA OYHUIIATHL OT CHCrAa. JleToM BBICOTa PACTUTCIIbHOTO IIOKpPpOBa Ha

28



IJIOMIAIKe He AoJDKHA mpeBbimarh 20 cM. CKOIIEHHYIO TpaBy HaJ0 HEMEIJIEHHO
yOpaTh C TUIOIIa/IKH.

Hekoropble meTeoposiornueckue HaOMIOAECHUSI TPOBOJAAT 3a MpeAesiaMu
wiomanku. Hampumep, cHeromepHble ChEMKH TMPOBOIAT IO  3apaHee
YCTAaHOBJIEHHOMY MapHIpyTy, aTMOC(hEpHOEe IaBJIEHHE H3MEPSAIOT B CIYKEOHBIX
MOMEIIEHUSIX ~METEOPOJIOTUUECKUX CTaHIMi. B  cioykeOHbIX TMOMEIICHUsIX

YCTaHaBJINBAIOTCA U3MCPHUTCIIBHBIC ITYJIBTBI JTUCTAHIIMOHHBIX HpI/I60p0B.

2.3 Cpoku 1 nopsiioK HAOJII0IeHNH

Jlns obecrieueHWs: CPaBHUMOCTH M OJHOPOJHOCTH  Pe3yJIbTaTOB
HAOJIOJICHU METEOPOJIOTUUECKUX CTAaHIIUM HEOOXOIUMO CTPOTO COOIOAATh
CPOKH U TIOPSITIOK HAOJIIOICHUH.

C 1 sauBaps 1966 r. HaOMOACHUS HAa BCEX METEOPOJOTMYECKUX CTAHITUSAX
MPOBOJAT CUHXPOHHO BoceMb pa3 B cyTku B 00, 03, 06, 09, 12, 15, 18 u 21 4 no
TPUHBUYCKOMY BpeMeHHU. VCKIIOUeHHE COCTaBJISIOT  AKTUHOMETPUUECKUE
HaOmoneHus. X mpoBoAsT 1o cpenHeMy cojineuHoMy BpemeHu B 0 4 30 muH, 6 4
30 muH, 9 9 30 muH, 15 9 30 Mmua 1 18 u 30 MuH.

Bo Bce cpoku H3MEpSIOT TeMIEparypy BO3JyXa M IIOYBBI, BIAXKHOCTh
BO3/yXa, CKOPOCTh BETpA M €r0 HAMPABICHHE, METEOPOJIOTUYECKYIO HaTbHOCTD
BUJIUMOCTH, aTMOC(epHOe AaBieHUE, OMPEACISIOT XapaKTePUCTUKU O00JIAYHOCTH.
Jlpyrue BENWYUHBI, HE HMMEIOUIME XOPOIIO BBIPAKEHHOIO CYTOYHOIO XOJa,
ONpPEACSIIOT HE BO BCE CPOKM M JaXe MEXAy cpokamu. Tak, COCTOSHUE
MOBEPXHOCTH TOYBBI W OCAJKH ONPEACNSIOT JBa pa3a B CYTKM B CpPOKH,
ommkaiimue Kk 8§ U 20 4 MECTHOro BpPEMEHHU I0sca, B KOTOPOM PACIOJIOKEHA
CTaHIUs. BBICOTY CHEXHOr0O MOKpOBA, TNIYOMHY MPOMEpP3aHUsI TOYBBI U3MEPSIOT
OJIMH pa3 B YTPEHHUU CpoK, Omkaimuii k 08 4 HEKpEeTHOrO BPEMEHH JTaHHOTO
nosica. CHErOMepHbIE ChEMKH MPOU3BOAAT OAWH pa3 B 10 mHeH, a BeCHOU mnepen
HayaJioM M B NEPUOJ TasHUS CHETa — OAWH pa3 B 5 nHeil. McnapeHue u3mepstor

OIWH pa3 B 5 JHEW, BIAXHOCTh MOYBHI — OAWH pa3 B 10 nHeit (Ha 8-i neHb
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nekanel). JleHTel Tepmorpada, rurporpada, Oaporpada MEHSIOT B  CpOK,
onxaimmii k 13 4, a mmoBrorpada — k 20 4 MECTHOTO BpEMEHHU.

3a Ha4aJl0 CYTOK Ha KaXJOW CTaHIMU NPUHUMAKOT E€IUHBIA CPOK,
omkaimmil k 20 4, a 3a nepBbId CPOK HAOIIOJEHUN — CPOK, OmKkalmui Kk 23 4
MECTHOT'O BPEMEHHU.

Tak kak mNpou3BeCTM U3MEpPEHUS BCEMU MPUOOpaMH TOYHO B CPOK
HAOJIOICHUI HENb3s, MPUHATO MPU BOCBMUCPOUHBIX HAOIIOJEHUAX TEMIIEpaTypy
U BIAXKHOCTh BO31yXa M3MepATh 32 10 MuH, a gaBiIeHHE BO3AyXa — 32 2 MHH J10
cpouHoro yaca. Bce ocranbHble m3mMepeHus HaunmHaroT 3a 30 MUH 70 Cpoka U
3aKaH4YMBAIOT 1ocie cpoka. O01ast MpoAOIKUTEIBHOCTh HAOIIOJEHUH COCTaBISET
30 — 40 muH.

OcHoBHBIE TPEOOBAHUS K METEOPOIOTHYECKUM HAOTIOICHUSIM

1. Penipe3eHTaTUBHOCTH HAOIIOICHUM;

2. OIHOPOAHOCTH PAIA;

3. CpaBHUMOCTH HaOIIOACHUH (M3MEPEHUT );

4. CHHXpOHHOCTb U3MEPECHUM;

5. ExnHCTBO METONOB HAOIIOACHUM.

KouTpoJsibHBIE BONIPOCHI

1. B yueM oTiiMuus METEOPOJOTMUYECKUX IIOMIAJ0K C MOJHOW U HETOJHOMN
nporpaMmoii HabmoaeHui? Jlaiite KpaTkyro XapaKTepUCTHKY.

2. Kakwne BHAbBI MCTCOPOJIOTHYCCKUX Ha6JIIOI[CHI/Iﬁ BCAYTCA Ha CTAHIHAX

HCIIPCPBIBHO B TCYCHUC CYTOK?
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3 U3mepeHue TeMIepaTypbl BO3AyXa U MOYBbI

Temneparypa Bo3yxa UMEET BaXKHOE 3HAYEHHUE VIS AKU3ZHU U JICSITEIIbHOCTU
yesioBeka. Temmeparypa Bo3ayxa U3MEHSIETCS B TE€UEHHE rofia U B TEYEHUE CYTOK B
3aBUCUMOCTH OT BpallleHHs] 3eMJIM M CBA3AaHHBIX C HUM HU3MEHEHUU B MPHUTOKE
cojiHeyHO! paananuu. OJJHAKO UMEIOT MECTO U HEMepuoInuecKre e€ U3MEHEHHMUS,
CBSI3aHHBIEC C TOPU3OHTAIBHBIM MEPEMEIIEHUEM BO3YIIHBIX MacC.

Temneparypa Bo3ayxa sIBIS€TCS OJHOM M3 OCHOBHBIX TEPMOJMHAMUUYECKHUX
xapakTepuctuk armochepbl. HmwxkHue ciaou atmocdepsl HarpeBaroTcs U
OXJIAXKJIAIOTCS OOJIbIIE BCEro MyTéM paJHallMiOHHOTO U HEpaAuallMOHHOIO0 0OMeHa
TEIJIOM C BEPXHHUMHU CJIOSIMH TOYBBI M BOJBL. [loaTOMY TemmepaTypbl B HUKHUX
closiX atMoc(epbl MPEXkJe BCEro OINPEACNAIOTCS U3MEHEHHSIMHU TeMIEpaTyphl
MOJCTUJNIAIONIENH  TMOBEPXHOCTHM M CJHEAYIOT 332 OTUMH  M3MEHECHHSIMHU.
[loncTunaromas MOBEPXHOCTh — O3TO MOBEPXHOCTh 3€MJIM, T.€. IIOYBHI,
pPacTUTENIbHOCTH, CHETa, JIbJa U T.J., KOTOPasi, HEMOCPEICTBEHHO B3aUMOJICHCTBYS
¢ atMoc¢epoii, MOIJIONIAET COJIHEYHYIO U aTMOC(EpHYIO pauaiuio U u3ydaer eé
B arMmocdepy, ydacTBys B Ipolleccax TeIulo- U BIAaroooMeHa W pEryiupys
TEPMUUYECKUN PEKUM TTOYBHI.

Temneparypa mo MexAyHapOJHOW MPAKTUYECKOM TeMIEpaTypHOU IuKase
(MIITHI-68) usmepsiercst B rpanycax Llenscus (°C). I'pamyc TemmepatypHOit
mkanel  Lenscust coctaBnser 1/100 uHTepBaia MEXIy TOUYKAMU TasiHUS JIbJa
(0°C) mu xunenust Boubl (100°C). MIITHI-68 mno3BOJIsSET MOJIB30BATHCA KaK
temneparypoit 7 KenwBuna (K), tak u Temmneparypoit ¢ Llenscust (°C). Css3b

MEXKy 3TUMU TEMIIEpAaTypaMu onpeaensiercsa cooTHomenuem: t =7 — 273,15 K.

3.1 Buabl TepMOMETpPOB

TepmomeTp - 3TO TEPMOMETPUUECKOE TEJIO, M3MEHEHHE TeMIepaTyphl
KOTOPOTO MPaKTUYECKU YAOOHO OIpeAeIeTCs 0 YCTAaHOBJICHHON 3aBUCUMOCTH OT

TEMIIEPATYPBI OJHON U3 XapaKTEPUCTUK TEPMOMETPUUECKOTO TENA.
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[IpuHiMn peicTBust 10000 TEPMOMETpPA OCHOBAH Ha TeMIEpaTypHOU
3aBUCUMOCTH HEKOTOPOTO BbIOPAHHOTO (PU3UYECKOrO CBOWCTBA TEpMOMETpa. ITU
CBOICTBA  HA3bIBAIOTCS  TEPMOMETPUUECKHMMHM  CBoiicTBamMu.  BemecTsa,
NpUMEHSIEMbIE B TEPMOMETpPAX, TAaKXKE€ Ha3bIBAIOTCSI TEPMOMETPUUECKUMU
BEIIECTBAMH.

Meton wu3MepeHHsl TeMmIepaTypbl M BUJ TEPMOMETpa  OIpeaeIseT
BbIOpaHHAs 3apaHee TepMOMETpUYECKash XapaKTepucTuka (CBOMCTBO) WU
TEPMOMETPUUYECKOE BEUIECTBO [4].

Ha wmereoponornyeckoii ceTd B 3aBUCUMOCTH OT TEPMOMETPHUUECKUX
CBOMCTB  HamOOJbllIE  pacHpoOCTpaHEHbl UM  NPUMEHSIOTCS  KHUJIKOCTHBIE,
nedopMalOHHbIE TEPMOMETPHI, TEPMOMETPHI CONPOTHUBJICHUS,
TEPMO3JIEKTPUUYECKUE, TEPMOTPAH3UCTOPHBIE U PAAUAIIMOHHBIE TEPMOMETPHI.

KuakocTHble TepMOMETPbI OCHOBaHbI Ha MPUHLIUIE W3MEHEHUs 00beMa
KHUJKOCTH C HU3MEHEHHEM TeMIlepaTypbl. B KayecTBe MKUIKOCTH B TaKUX
TEPMOMETpAX Yalle BCEro UCHOJIb3YIOT PTYTh WM CIUPT. T€pMOMETpP COCTOUT U3
HEOOJIBIIOr0 CTEKJISHHOTO pe3epByapa IWIMHAPUYECKOM WM I1apooOpa3HOM
(dbopMbl, K KOTOPOMY MpHUIasiHA KanuuisipHasi TpyOka. PezepByap u yacth TpyOKH
3aMoJIHEHbl KUAKOCThIO. TeMrnepaTypy OTCUMTHIBAIOT MO IIKajle, U3TOTOBJICHHON
U3 CTEKJIa MOJIOUHOro 1Beta. OHa pacrolioKeHa 3a KaluUIIpHON TpyOKOH BHYTpHU
CTEKJITHHOM HapyHOU 000JOUKH.

Wuepuust >KUIKOCTHBIX TepMOMETpoB 3 - 7 MuH. IS HEKOTOPBIX
TEPMOMETPOB (TEPMOMETP-IIYTI, BHITSHKHOW TEPMOMETP) UHEPLUIO UCKYCCTBEHHO
3aBbIIAIOT A0 15 — 20 MUH, Tak KaKk OTCYEThl IO HUM MPOU3BOJAT BBIHMMAS U3
MIOYBBI, T. €. B Ipyro# cpeze. Ilorpemnocts n3mepenus 0,2 — 0,5°C.

B nokazaHust )KHIKOCTHBIX TEPMOMETPOB HEOOXOAMMO BBOAUTH IIKAJOBBIE
MOMpPaBKH, KOTOpbIE yKa3aHbl B IIOBEPOYHOM CBHUJIECTENIBCTBE  KaXKIOTO
TEPMOMETpA.

Jedopmannonnbie TepMOMeETPbl OCHOBAaHbl HAa MPUHIUIE H3MEHEHHS
JMHENHBIX pa3MEPOB TBEPIBIX TeJl MPU U3MEHEHUU Temmeparypsl. [IpuemHuKOM

TaKUX TCPMOMCTPOB SABJIACTCA OMMeTaIndecKas IIJIACTUHKA WIIH IMpy>XNHa U3

32



uHBapa u crtainu. MHepuus nepopMalvoOHHBIX TEPMOMETPOB cocrtaBisier 3 — 10
MHH, a IOrPeMIHOCTh n3Mepenus He menee 0,5°C.

TepmomeTpbl cONpPOTHUBJIEHUS OCHOBAHBl Ha TMPUHIUIE H3MEHEHUS
COMPOTHUBIICHUS, JJIEKTPOIMPOBOJUMOCTH Te€A NPU HM3MEHEHUHM TEeMIIepaTyphl.
JlaT4uKM ~ TEPMOMETPOB  COMPOTUBIEHUS MOTYT OBITh  METaUIMYECKUMU
MIPOBOJIOYHBIMU U TOJYIPOBOJHUKOBBIMU. TE€PMOMETPHI COMPOTUBICHUS HTUPOKO
MPUMEHSIOTCA JIJIs1 AUCTAHIIMOHHBIX U3MepeHuit. MHepius nx mana (ectb npubopbl
¢ uHepIuen okojo 1 ¢), morpemHocTs u3mepenus okoio 0,2°C.

TepmodnexkTpuyeckue TepMOMeTPbl OCHOBAHBI Ha MPUHIUIIE U3MEPEHUs
ANEKTPOABMKYILEH CUIIbI TEPMOAJIEMEHTOB, BO3HUKAIOUIEH BCIEICTBHE Pa3HOCTH
TeMIiepaTyp cmaeB. TepMORJIIEMEHTbl YacTO U3rOTABIMBAIOT M3 MEOU U
KoHCTaHTaHa. [IpenmyIecTBO 3TUX TEPMOMETPOB Mepe )KUIKOCTHBIMU COCTOUT B
TOM, YTO UMU MOKHO IPOU3BOJUTH U3MEPEHHUS BO BCEM JUaNa3oHE TEMIIEpaTyp,
YUHUTBIBAIOIIUXCA B Mereoposiorun. Muepuus mx cocraBiser 30 — 100 c, a
norpemHocTh uamepenus 0,5 — 1,0°C.

TepmoTpaH3ucTOPpHbIE TepMOMETPbI, JEHCTBUE KOTOPHIX OCHOBAaHO Ha
3aBUCUMOCTH  HAIpsDKEHUS  CUCTEMBI  <«OMMHTep-0a3za»  TpaH3WcTOopa OT
TeMIIepaTyphl.

Paguanuonnbie TepMOMETPbI. Panuomerpuueckue puOOpPHI
(pamuoMeTphl) TEIMJIOBOIO JHana3oHa ONPEACNAIOT IO TEIUIOBOMY H3JIyYEHUIO
TeMIlepaTypy U3J1ydaTeIbHON MOBepXHOCTH. PainalinoHHbIe TEPMOMETPHI HAXOISAT
Bce OOJIbIlIee PacIpOCTPAHEHHUE MPU TUCTAHLIMOHHBIX UCCIEIOBAHUSAX U KOHTPOJIE
IIPUPOIHOM CpEbI.

Breibop Meroabl U mpubopa s U3MEPEHUH TeMmepaTrypbl 3aBUCUT OT

Tpe6OBaHHﬁ, NpCaABbABILICMBIX K UBMCHCHHUIO TCMIICPATYPLI.

3.2 U3mepeHne TeMnepaTypsbl BO31yXa

Jna  wu3MepeHuss TeMmeparypbl BO31yXa MPUMEHSIOT TEPMOMETPBI —
MICUXPOMETPUYECKAM, MAKCUMAIBHBIN W MUHUMAJIbHBIA. J[JIs1 HenpepbIBHOU

perucTpanuu TeMnepaTypsl Bo3ayxa CIy>KUT TepMmorpad.
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Ilcuxpomerpuueckuii Tepmomerp TM-4 pryTHBIA, € MIAPOBUIHBIM
pe3epByapoM M METAUIMYECKUM KOJIMAYKOM B BEPXHEW 4YacTH, LIEHA ACIECHUU
0,2°C. lnuna tepmomeTpa okoio 400 MM, AuaMeTp CTEKISHHOW 000J0YKH ~15
MM, JUaMeTp peszepByapa 9-12 MM, HapyKHBIM JuaMeTp Kanwsapa <2,5 MM.
[IpocTpancTBO Hax pryThio 3amonHseTcs a3zoToM. KoadduuueHnt uHepruu
ncuxpomerpuueckoro tepmomerpa 300 c. JlomycTuMble MOTPENIHOCTH MpHU
temneparype Boiue 0°C £0,2°C, npu temneparype Huxke 0°C £0,3°C.

IIpu Temneparype Bo3nyxa Huxke — 35°C HCHONB3YIOT HU3KOTPATYyCHBIN
crnupToBOil TepMomMeTp TM-9 ¢ MUIMHAPUYECKUM pE3epBYyapoM. Y CTaHABIMBAIOT
€ro psIOM C MCUXPOMETPUYECKUM M HAYMHAIOT OJHOBPEMEHHBIE M3MEPEHHUS IS
ONpeJeNieHHs] JOMOJHUTEbHON TMONpPaBKU K CHUPTOBOMY TEPMOMETPY MpHU
TeMrneparype Boznyxa Huxe — 20°C.

IlcuxoMeTpuyeckue TEPMOMETPHl NMPUMEHSIOTCS B IMApPE€ U COCTABISIOT
CTaHIIMOHHBIA TICUXPOMETP, KOTOPBIA CIYKUT ISl U3MEPEHUs TeMIlepaTypbl U
BJIQJKHOCTU BO3/lyXa, YCTAaHaBJIMBAIOTCS BEPTUKAIBHO B IICUXPOMETPUYECKOU

Oynke.

Ycemanogka. TepmomeTpbl Uil  U3MEPEHHs TEMIIEpATypbl  BO3JyXa
YCTaHABIMBAIOT B 3aIUTHOM mcuxpomeTrpuueckon Oynke BII-1 (puc. 3.1) Tak,
4YTOOBI pe3epByapbl TEPMOMETPOB PACIOIAraIUCh Ha BHICOTE 2 METpA.

Crenkun mncuxpoMmeTrpuyeckoi Oyaku (1) cocToAT W3 JBOMHBIX KaJIO3H,
pacMoJIOKEHHBIX OJHA HaJ JPYrol Ha paccTosHUM 25 MM mnoa yriom 45° k
TOPU30HTAIIBHON TJIIOCKOCTHU. JKaltoO3WitHbIE CTEHKH 3alllUIIAl0T TEPMOMETPHI OT
IPSMOTO IIOIAJAHUSl COJHEYHBIX JIyde M BMECTE C TEM HE IPENSATCTBYIOT
CcBOOOJHOMY JOCTymy Bo3ayxa. OpHa U3 JKalIO3UHHBIX CTEHOK YKpemJieHa Ha
NeTIsIX U OTKpbIBaeTcs (nBepua). [loTonok Oyaku CIUTOMIHON, HO Il YMEHBIICHUS
HarpeBaHusl HaJl MOTOJKOM YKpEIJieHa KpbIllla, UMeErolas HeOONMbIIOW HAaKIIOH.
JHo Oynku cocTouT U3 Tpex Aocok. CpenHsia JocKa yKperieHa HEMHOIO BbIIIe

KpaﬁHHX U IICPCKPBIBACT 3a30p MCKAY HUMMU.
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Pucynoxk 3.1 - Ilcuxomerpuueckas 6yaka bII-1

1 — 6yoka, 2 — noocmaska, 3 — necenra

Bbynka opuenTupyercs ABeplei Ha ceBep, 4TOObI BO BpeMsi M3MEpPEHUI Ha
TEPMOMETpPbl HE Majaly COJHEYHbIE JIyYM, U YKpEIUISeTCS Ha TMOJCTaBKe 2
BbIcOTOM 175 cm. Iy ynoOcTBa OTCYETOB OKOJIO Oy/IKH YCTaHABIMBAIOT JIECEHKY.
Jlist yMeHbllleHHsI HarpeBa OYyIKY, MO/ CTaBKY M JIECEHKY OKpPAIlMBAaIOT B OeJbIi
BET.

BuyTtpu Oynku k cpenHeil gocke mnpukpervieH mratuB (1) (puc. 3.2), Ha
KOTOPOM YCTAaHaBIIMBAIOT BEPTUKAIBHO JBa IMCHUXPOMETPUUYECKUX TEPMOMETpa:
cieBa — cyxoi (2), Mo KOTOpOMYy OTCUMTBHIBAIOT TEMIEPATypy BO3AyXa, ClipaBa —
cmoueHHbIl  (3). MakcumanbHbli  (5) W MUHUMAaJbHBIM (6) TEpMOMETpHI
pacrnonararoT pe3epByapaMM K BOCTOKY Ha O0COOble ayrooOpasHble JamkKH,
MPUKPEIUICHHbIE K HWKHEW MepeKyaiHe IITaTHUBA; Ha BEPXHIOI Mapy Jamok
KJIaayT ¢ HEeOONbIIMM HAKIOHOM B CTOPOHY pe3epByapa MaKCHUMaJIbHbIN

TCPMOMCTP, HAa HUKHIOKO — MUHHMMAaJILHBIN (I‘OpI/ISOHTaJIBHO).
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Pucynok 3.2 - YcranoBka npuOopoB B ICUXOMETPUUECKON OyJiKe

1 —wmamus, 2, 3 — cyxoui u cmMouennwll, 4 — eucpomemp,

5, 6 — maxcumanbHuIll U MUHUMATLHBIL MEePMOMEmMpPbl, CMAKAHYUK

Hzmepenusn. Ha Bpems u3MEpEeHUM OTKpBIBAIOT JBEpLy OYyIKM U 1O
BO3MOXHOCTH OBICTPO OTCUUTHIBAIOT MOKA3aHUS TEPMOMETPOB C TOYHOCTBIO 10
0,1°C (me3aBUCUMO OT IUEHBI JEJIEHUd WIKajdbl) B TaKOM MOpPSAKE: CYXOil,
CMOYECHHBIN, MUHUMAJIBHBIM (COUPT), MaKCUMaJIbHbIH, MUHMUMaJbHBIN (IITHQT).
[Tocnie 3TOro MakCUMalbHBIA TEPMOMETP BCTPAXUBAIOT, @ IITUPT MUHUMAIBLHOTO
TEPMOMETpa MOJBOASAT K MEHUCKY cnupta. i1 OojblIel TOYHOCTH MO BCEM
TEPMOMETpPaM BHauaje OTCUUTHIBAIOT JECATHIEC I0JIH, a IOTOM LIEJIble TPaayChl.

Makcumanbhbiii  Tepmomerp TM-1 cayxutr nams HW3MEpeHHs] caMou
BBICOKOM  (MakCUMalbHOW) TEeMIEpaTyphl 3a TMEpUOJ MEXKIYy CpOKaMu
HaOmoeHnil. MakcUMallbHbIE ~ TepMOMETP PTYTHBIM C  HWJIMHIPUYECKUM
pesepByapoM. llena nenenus mkansl 0,5°C. Pabouee mosiokeHHE TepMOMeETpa

rOpu30HTaNbHOE (pe3epByap cierka oOmnylieH). MaKcHUMallbHble TOKa3aHUs
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TepMOMETpa COXpaHSAIOTCsA Oyarogaps Haimuuio mtudTa (2), YKperjaeHHOro KO
aHy pesepByapa (1), co3nmamoliero cyxeHue Ipu BBIXOAE M3 pe3epByapa B
kanmusip (3) (B cooTBeTcTBUU ¢ pUCYHKOM 3.3). Ilpu moBbIIEHUH TeMIepaTypbl
PTYTh W3 pe3epByapa MOJHUMAETCS MO KaNWUIAPY 3a CUET CHJIbl PACIIUPEHUS
PTYTH, KOTOpasi MpeBbIIIAeT CUJIbl TpPeHUs B MecTe cyxeHus. [Ipu moHmkeHuu
TeMIlepaTypbl PTYTh W3 KalmWUIsipa HE MOXKET BEpPHYTbCA B pe3epByap, TaK Kak
CWIbl TPEHHUS B MECTE€ CYKEHHS 3HAUUTENIbHO OOJbIIe CHJI MOJIEKYJISPHOTO
cuervieHus. B pe3ynpraTe 3TOro B MECTe CYKEHUSI MPOUCXOIUT pas3pbiB PTYTU U
TakuM 00pa3oM (UKCUPYETCS MaKCUMaIbHOE 3HAUEHUE TEeMIEpaTyphl 3a JaHHbBIN
MPOMEKYTOK BPEMEHH.

JlJisi mocnenyronero u3MepeHuss MaKCUMalbHOW TeMIepaTyphl 3a Jpyroi
OTPE30K BPEMEHHU HAJ0 MAKCHUMAJIbHBbIH TEPMOMETpP BCTPSIXHYTh 2-3 pasza, YTOOI
PTYTh W3 KalWjuisipa Mepeluia B pe3epByap. BeTpsixuBaHusi mpousBOAsT, Oeps
TEPMOMETp 3a CEpEMHY, PE3EPBYapoOM KHHU3Y, HE Kacasich pe3epByapa. OTcueTbl
HAJ0 MPOU3BOAUTH ¢ TOuHOCTHIO A0 0,1°C, XOTs miKana MMeeT LEHY JeJIeHUs

0,5°C.

12z 3

Pucynok 3.3 - IlpucnocoGneHue 115t COXpaHeHUs MAKCUMAJIbHBIX

IMOKa3aHUuMU TCPMOMCTpa

1 — pesepsyap, 2 — wmugpm, 3 — xanuansp

MunumaiabHbiii TepmoMerp TM-2 HpPUMEHSIOT I U3MEPEHUS CaMOU
HU3KOM TeMIepaTyphl 3a MEepUoj MEXAY CpOKaMHU HaOMIOJIEHUNA. ITO TEPMOMETP
cnuptoBoi ¢ neHod genenuss wkanel  0,5°C. PabGouee monoxeHue -
ropyu3OHTANIbHOE. Pe3epByap TepMoMeTpa MMEET BHJ UWIMHApA, Kanuusip Ha
KOHIIE, NPOTHUBOIOJIOKHOM PE3EpByapy HMMEET paclupeHue. MUHUMAIIbHbBIE
MOKa3aHMs TEPMOMETpa ONPEILISIOT 0 HaxoAsmeMyca B kanuwuiape (1) BHyTpu
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cnupra Jerkomy wmtudty (2), H3rOTOBIEHHOMY HW3 TEMHOIO CTeKiIa C
YTOJIIEHUSIMU Ha KOHIaX (B COOTBETCTBUU C pucyHKOM 3.4). JlnuHa mrudra 12-
13 mwm. IlpuHUOMn AEUCTBHS TEpMOMETpPAa OCHOBAaH Ha BO3JCHCTBUM MEHHUCKA

TEPMOMETPUYECKOMN KUAKOCTH (CIIUPTA) HA ITUPT.

III ll

Pucynok 3.4 - IlpucnocoGaenue st 0TCYeTa MUHUMAJIBHBIX TOKa3aHUM

TEPMOMETpA

1 — kanunnsp, 2 — wmugpm, 3 —menuck cnupma

[Ipu mogpeme pezepByapa TepMoMeTpa MTU(T CBOOOIHO TepeMeriacTcs B
CIHUPTE, HO HE BBIXOJUT M3 HETO, TaK KaK HE MOXET MPOpPBaTh MOBEPXHOCTHYIO
IJICHKY, OTPaHUYMBAIONIYI0 MEHUCK criupTa (3).

Itudt momobOpan TakuM o0Opa3oM, UTO CHIJIBI TPEHHS €r0 O CTEHKH
Kanmuisipa OOJNBIIE CHJI PACHIMPEHHUs CIOUPTa U MEHbBINE CHJI MOBEPXHOCTHOTO
HATSDKEHUS TUICHKHU. [[03TOMY MpY MOBBIIIICHUH TEMIIEPATYPHI CIIUPT, PACIIHPSISCH,
cBOOOIHO oOOTekaeT WTU(T, a NpU TMOHMKEHUU €€ TMOCJIEe COMPUKOCHOBEHHS
MOBEPXHOCTHOW IUIGHKH CO INTU(TOM TMOCIECTHUN TMepeMenaeTcsi BMeCTe €O
CIIMPTOM B CTOPOHY pe3epByapa. J[BMKeTcs OH M0 TeX IMop, MOoKa TemrepaTypa
noHmwkaeTcs. [Ipu TMOBBIIEHUM TeMIIepaTyphl JBIKEHHE €ro MpeKpaliaercs.
[TosTomMy mosiOkeHHE MMTH(PTA AaeT BO3MOXHOCTH HU3MEPUTh MHUHHMAIBHYIO
TeMIlepaTypy Mexay cpokamu HabmioneHuil. Otcuer GepyT Mo KoHIy mTU(TA,
MIPOTHBOIIOIIOKHOMY pe3epByapy.

[Tpu HAOMIOAEHUSAX TIO MUHHUMAIBHOMY TEPMOMETPY HE OTPaHUYHBAIOTCS
TOJILKO OTCUYETOM MHHHMMAJBHBIX 3HAYCHHUI TeMIIepaTyphl, TAKKE JACTAIOT OTCUETHI
TEMIEPaTyphbl CpeAbl B MOMEHT M3MEPEHUH MO KOHIly CTOoi0a crupra (MUHHUCKY).
OTcueTsl AenalTcsl MapauiebHO C OCHOBHBIMU H3MEPEHUSIMH TEMIIEPaTyphI IO

38



MICUXpOMETpUUECKOMY (Cyxomy) TepMoMeTpy. OHHM al0T BO3MOXKHOCTh CPaBHUTH
MOKA3aHMsI U OIEHUTh MOTPELIHOCTh B MOKA3aHUSAX MHUHHUMAJIBHOI'O TEPMOMETpA.
[lorpemHocTh MOXKET OBbITh CBSI3aHA C YACTUYHOW AUCTHIUIALMEH CHUpTa B
BEpXHEW YacTH Kanmwuisipa (COHPT HCMapsSeTcss U OCelaeT B KamWUIsipe B BUIE
MEJIKUX KarelsieK), Torja o0beM CnHupTa B pe3epByape OyneT MeHbIle, CTOIOHMK
CIUpPTa YKOpAuMUBaeTCs, MOKa3aHus WTU(TA U ciUpTa OyAyT 3aHUKEHBI.

Tepmorpad (puc. 3.5) cayXuT I HEIPEPHIBHOM 3aluCcH HU3MEHEHHI
TeMIlepaTyphbl BO3[lyXa BO BPEMEHHU BO3/yXa C MOrpemHocThio +1°C B ogHOM U3
cieayromux auana3oHoB: ot —45 1o 35°C; ot —35 o 45°C; ot 25 o 55°C.

[IpuHin neiicTBust TepMmorpada OCHOBaH HAa CBOWCTBE OMMETaJUIMUYECKOU
IUTACTUHKUA HM3MEHSATh PaJnyC HM3ruda Mpu HM3MEHEHUM TeMIepaTrypbl BO3AyXa.
Hedbopmanusi OUMETAIMYECKON TJIACTUHKM C  TIOMOUIBIO  MEpPeJaTOYHOTO
MexaHu3Ma npeoOpaszyercsi B MEPEeMEIEHNUE CTPEJIKU € MEPOM MO JUarpaMMHOMY
0J1aHKY, 3aKpEIICHHOMY Ha O6apabaHe, BpalaeMoM YacOBBIM MEXaHU3MOM.

Tepmorpad cocToUT U3 CIEeyIOUUX OCHOBHBIX Y3JIOB:

- M3MEPUTENIbHOTO IMpeodpas3oBareliss TeMIepaTypbl — OUMETaNTUYECKOn
r1acTuHsI (14);

- mepenaroyHoro Mexanusma: peruara (11), taru (7), peraara (8) u ocu (9);

- perynupytomieid gactu: ctpenku (5) ¢ mepom (1) u 6apabaHa ¢ 4acOBBIM
MexanuzMom (18);

- KOopItyca, COCTOSIIIIET0 U3 OCHOBAHMS M OTKUIHOM KpBIIKH (19).

[Ipu u3MeHeHnn TemmepaTypbl BO3ayXa MEHSETCS U3rud OMMeTaTMuecKou
MJTACTHHBI.

bumeraninyeckas miacTUHa OJHUM KOHIIOM 3aKperuieHa B kopomeicie (17),
YKPEIUICHHOM C MOMOIIbI0 KpoHIuTelHa (12) Ha ocHoBHOM KpoHuTeiHe (10), a
JIpPYr'MM KOHIIOM CO€JIMHEHA MepeAaTOYHbIM MEXaHU3MOM ¢ ocbio (9), KoTopas
MTOBOPAYMBAETCS BMECTE CO CTPEKoH (95).

C momomipl0 TEepeaTOYHOro MexaHu3Mma jaedopmarus  IIaCTUHBI
npeobpaszyeTcsi B IEpEeMEIEHUE CTPEJIKU ¢ TIEpOM (TIPU MOBBIIIEHUU TEMIIEPATypPhl
BO3/yXa CTPEJIKA MEePEeMENIAETCS BBEPX, MPU MOHUKEHUHU TEMIIEpATyphl BO3ayXa -

BHH3).
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Pucynok 3.5 - Tepmorpad Metreoposiorudeckuit

a — gHewHull 8U0, 6 — Mexanuzm mepmozpagpa
1 — nepo, 2 — ocnoganue xopnyca, 3 — ocb bapabana, 4 — HenoOBUICHAsL wecmepis, S — cmpenxa nepa,
6 — sawuma naacmunsl, 7 — msaza, 8, 11 — pviyaeu, 9 — oce cmpenxu, 10, 12 — kponwimetinsi,
13 — ycmanoeounwlii gunm, 14 — bumemaniuveckas niacmuna, 15 — ommemuux spemenu, 16 — omeoo cmpenxu,

17 — kopomvicio, 18 — bapaban, 19 — omxuonas Kpbiuika

[lepo, HageToe Ha KOHEN CTPENIKH, MPOU3BOJIUT 3alUCh HA JUATPAMMHOM
OylaHke, 3akpelyieHHoM Ha Oapabane (18). bapaban BpamaeTcss BOKpPYT
BEPTUKAJIBHON OCH C TOMOIIBI0O YaCOBOI'O MEXaHW3Ma, MOMEUIEHHOTO BHYTpHU
Hero, U o0OecleunBaeT paBHOMEpPHOE NEepeMellleHre AuarpaMMHoOro OnaHka. B
3aBUCUMOCTH OT CKOPOCTH BpailleHusi Oapabana TepMorpadsl [eisTcs Ha
CYTOYHbIE M HEJIEJbHBIC: Y CYTOUHBIX NPOJOJDKUTENBHOCTH oOopoTa 26 4, a y
HeaenbHBIX 176 u.

OcHoBHas 1uata npubopa, HA KOTOPOM CMOHTHPOBAHbI BCE €r0 Y3Jbl U

MEXaHU3MbI, ITIOMENICHA B INIACTMACCOBBIM KOPIIYC C OTKUIHOM KPBIIIKOM.
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buMerannuyeckas TiacTHHA BBIBEJCHA HApY)Xy W MPEIOXpaHSIETCS 3allUTHBIMHU
nyramu (6).

B xopmyc mpubopa BMOHTHPOBAH MPYXHUHHBINA 3aMOK C 3amenkoi. Kpbimika
KOpITyca OTKpBIBaeTCs (3aKPhIBACTCs) 3a PYKOSATKY MPH OJHOBPEMEHHOM HaKUME
Ha 3aIlEJIKy 3aMKa.

Tepmorpad cHaGxeH oTMeTuukoM BpemeHu (15), maromum BO3MOXXHOCTH
HAaHECCHHs TEPOM Ha JMAarpaMMHOM OJaHKE OTMETOK BpEMEHHW HaONIONCHUN B
BUJIC€ BEPTUKAJIBHO PACIOJIOKEHHBIX 3aCEUEK, MEePeceKarouuX KPUBYIO 3aIUCH.
OTMETKy BpEMEHH TPOM3BOMIAT, HE OTKpPBIBas KPBINIKY NTpuOOpa, JIETKUM
HOXMMOM Ha KHOMKY OTMETYMKAa BpPEMEHH, BBIBEJACHHYIO HApYyXKy KOpIryca
npuoopa.

[lepo 3amonHseTCs CHEIUAIBHBIME YEpPHWIAMH C TPHUMECHIO TIHIICpUHA.
[ToaTOMY OHM MEIIJIEHHO COXHYT U HE 3aMEep3atoT.

JlmarpaMMHBIH ~ OJaHK pa3feNieH T0 BEPTUKAIW TOPHU30HTAIBHBIMU
napauIeTbHBIMU JTUHHUSIMH Ha JIeJIeHHsI, cooTBeTcTBYIoMIHE 1°C, a 0 TOpU30HTAIN
- BEpPTUKAJbHBIMU JTyrooOpa3HBIMU JIMHHUSIMH Ha JEJICHHS, COOTBETCTBYIOIIHE
I15mMun  BpemeHu obOopota Oapabana. Lludppsl B BepxHedl uactu OsaHka
COOTBETCTBYIOT YacaM CYTOK.

VY CTpoiCcTBO perucTpupyoiei yactu TepmMorpada aHaJIOIMYHO YCTPOUCTBY
perucTpupymoieit yactu 6aporpada.

VYcraHoBKka mepa CTpesiKM Ha Tpedyemoe JAelieHHe AuarpaMMHOro OJjaHKa
(epeBoI TIepa BBEpPX WU BHU3) OCYIIECTBISETCS YCTAHOBOYHBIM BUHTOM (13).

Ycemanoexa. Tepmorpad ycTaHaBIMBaIOT Ha HW)KHEH TIOJIKE 3alIUTHOM

oynku bC-1, oTnnuaromeiics OT ICUXPOMETPUUECKON TOIBKO CBOUMH pa3MepaMu.
[Tonka ykpermieHa Tak, 4ToObl IPUEMHHUK TepMorpada HaxoIujcs Ha BbICOTE 2 M
OT MOBEPXHOCTH 3eMJIM. 3aluTHas Oy/IKa pacnojiaraeTcsl Ha pacCTOSHUM 4 — 5 M K
BOCTOKY OT IICUXPOMETPHUECKOM.

[lepen yctaHoBkoM Tepmorpada 4acoBOW MEXaHU3M C MOMONIbIO KIIOUa
3aBOJAT JO OTKaza, Ha OapabaH HakJIaAbIBAIOT JIEHTY U 3aKPEIIfioT

JICHTOACPIKATCIICM. B Takom BHUIAC 6apa6aH HaJICBAOT Ha4 HCIIOABUIXKHYIO OCbH

41



KOpIlyca U K HEMY ITOBOPOTOM appeTHpa MOABOAAT CTpenky c¢ mepom. Ilepo Ha
JIEHTE JIOJKHO TOKAa3bIBaTh BpPEMS M TEMIIEPATYPYy BO31yXa B JTaHHBIA MOMEHT.
YcTaHOBKY nepa Ha BpeMsi IPOU3BOJSAT MOBOPOTOM OapabaHa BOKPYT HETOIBUXK-
HOM ocH, a Ha TeMIeparypy - HU3MEHEHHEM IOJIOKEHHUS OUMeTanInyecKon
IacTUHKM ¢ nomoibto BuHTa (13). Ilocime »sToro Kpelmky Tepmorpada
3aKpBIBAIOT.

Tepmorpad - mpubop orHOocuTenbHbIA. [lokazaHus ero cpaBHUBAIOT C
MOKa3aHUSIMU MICUXPOMETPUUECKOT0 (CyXOro) TepMomMerpa. s 3Toro B cpouHble
HaOJIOZICHUST HA JIGHTE JI€JAlOT 3aCEUKH JIETKMM MOJBEMOM IEpa C MOMOIIbIO
Ha)KMMa KHOIIKH.

IIpy cMmeHe JIeHT Ha JMUEBOW CTOPOHE CHATOM JIEHTBI OTMEYaroT
(dakTHueckoe BpeMsi OKOHYAHHUS 3aMKCH, & HA HOBOM JIEHTE — (DaKTUUECKOE BpeMs
Hayasia 3anucu. Kpome Toro, Ha oOpaTHOW CTOPOHE JIEHTHI 3alUCHIBAIOT HA3BAaHUE
CTaHIIMU, HOMEpP NMpuOOopa, 1aTy HAJOKEHHUS U CHATUS JEHTHI (TOM, YUCIIO, MECSI)
Y BpeMs Hayaja M KOHIA 3allMCU C TOYHOCTHIO 10 | MuH. CMEHY JIEHT NpOU3BOAAT
B CPOK, Onmxkaiiimii k 13 4 1eKpeTHOro BpeMeHu JaHHOTO YacoOBOTro Mosca.

Oopavomka naenmot mepmozpagpa. CHavana B HWKHEH YacTU JICHTBI

3aMUCHIBAIOT €XedyacHbIe Moka3zanus tepMmorpada ¢ tounoctbio 10 0,1°C. Ilotom
MPOTUB METOK, CHACIAaHHBIX B «CPOYHBIE» YacChl, MPONYyCKas OJHY CTpOKY,
3aMMCHIBAIOT  TOKAa3aHUs  TCUXPOMETPUYECKOTO TepMoMeTpa (CyXoro) U
BBIYHCIISIOT Pa3HOCTh MEXKIY MOKA3aHUSIMHU MCUXPOMETPUUYECKOTO TEPMOMETPA U
TepMmorpada. Jta pa3HOCTh MPEACTaBIAECT COOOW MOMPABKY B «CPOYHBIE» YaCHI.
3anuCchIBaIOT €€ MEXIY CHATBIM IIOKazaHueM TepMorpada U TOKa3aHUSIMU
ncuxpomerpudeckoro tepmomeTpa. Ilpeamnonaras, uyrto mompaBka Tepmorpada B
TeYeHUe ero padoThl U3MEHSIACh PABHOMEPHO, PACCUUTHIBAIOT IOMPABKY s
KaXJI0ro yaca. [[is 3Toro MHTEpHOJUPYIOT BEIWYMHY MOMPABOK MEXKIY ABYMS
METKaMH.

Hanpumep, nonpaska B 12 u 6buta -0,4°C, B 18 u crama +0,2°C. 3a 6 4

paboTsl momnpabka uzMenwiack Ha 0,6°C (ot -0,4 1o 0,2°C), a3a 1 u — Ha 0,1°C
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(0,6:6). 3Hasg u3MeHEHUE MOMpaBKH 3a | 4, MOXKHO paccUUTaTh MOIPaBKY MJIs

KaX/10ro yaca. B Haiiem npumMepe nosydaroTcst clieAyronme 3HaueHus (cM. taoi. 3.1).

Tabnuma 3.1 - 3HadyeHne nonpaBokK Jjisi 00pabOTKU JIEHTHI TepMorpada

Yacel 12 13 14 15 16 17 18

ITonpaBka, °C | -0,4 -0,3 -0,2 -0,1 0,0 +0,1 +0,2

Anrebpandecku CyMMUpPYysd TMONPaBKy C TOKa3aHUsIMU TepMmorpada B
COOTBETCTBYIOIIME YacChl, MOJy4YacM HCIIPABICHHbIC 3HAYEHUS TEMIIEPATyphl IO
tepmorpady. AHajgoruyHas paboTa NTPOJEIbIBACTCS W JJs JAPYTUX YYacTKOB

JICHTHI.

3.3 U3mepeHne TeMnepaTypbl HOBEPXHOCTH MOYBbI

Jiss  w3MepeHus TemImepaTypbl TOBEPXHOCTH TIOYBBI  HCTIOJIB3YIOTCS
KUJIKOCTHBIE TEPMOMETPHI: CPOYHBIN, MAKCUMATbHBIA U MUHAUMAJbHBIHA.

Cpounblii TepmomeTp TM-3 npumeHsieTcs UIsI U3MEPEHHS TEMIIEPaTyPhI
MOBEPXHOCTH TOYBBI B JAHHBIH MOMEHT (CpPOK). DTO PTYTHBIA TEPMOMETp C
UUJIMHIPUYECKUM pe3epByapoM. Jlesenns Ha ero mkane HaHeceHsl yepes 0,5°C.

JletoM mpHW BBICOKMX TeMIlepaTypax IMOYBbl MHUHHMAJIBHBIA TEPMOMETP
MOXET BBIMTH M3 CTpOs, MOATOMY Ha jAeHb (mocie cpoka 07 4) ero youparor,
NpeIBapUTEIbHO OTCUMTAB TOKa3aHUS TO CHUPTY W IITAUGTY HU BHOBH
YCTaHABIMBAIOT 3a Moj4aca 10 cpoka 19 u.

Ycmanoexka. Ha MCTCOPOJIOTHYICCKUX CTAHIUAX U ITOCTAX TCPMOMCETPBI IJIA

U3MEPEHUsl TeMIIepaTypbl TMOBEPXHOCTH IOYBHI YCTAaHABJIMBAIOT HA OTKPBITOU
miomaake pasmepoM 4x6 M (pucyHok 3.6). IlpeaBapuTenbHO C IIIONMIAAKU
yIAJISIOT PAacCTUTENbHBIM TIOKPOB M B3PBIXIAIOT €e. Bce Tpu Tepmomerpa
pa3MeIalT B CepeIMHE IIONIAJIKU pe3epByapaMu Ha BOCTOK, Ha paccTosHuu 10 —

15 cm gpyr ot gnpyra B HEOONBIIUX YriayOJNEHUSIX, CHAETaHHBIX JIETKHUM
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BAABJIMBAHUCM TCPMOMCETPOB B IIOYBY, YTOOBI PE3CPBYApPLI 1 HAPYIKHAA 000104Ka
TCPMOMCTPOB ObLIN HAIlOJIOBHUHY YFHY6J'ICHBI B IIOYBY M PE3CPBYAPHI IIJIOTHO
IMpUKACAJINCh K ITOYBC. CquHBIﬁ U MUHUMAaJIbHBIN TCPMOMCTPBI YCTAHABIINBAKOT
TOPHU30OHTAJIBHO, 4 MaKCHUMAaJIbHBIE — ¢ HEOOJIBIINM YKIIOHOM B CTOpPOHY

pe3epByapa, yToObl pTYTh B KalWJUISIPE HE OTXOAMIIAa OT pe3epByapa.
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PucyHnok 3.6 - Inomanka ais yCTaHOBKM TOYBEHHBIX TEPMOMETPOB

1 — mepmomempol 0151 UsMEpPEHUsE MeMnepamypvl NOBEPXHOCU NOUYBbL, 2 — KOIEHYANmble MePMOMEmpbl,

3 — peeynviil nacmun

Ilepen ycTaHOBKOW B MHUHHUMAIBHOM TEPMOMETpE IITUPT MOABOAIT K
MEHHCKY CIHpPTa MOBOPOTOM TEPMOMETpA PE3epPByapoM BBEpPX, a MaKCUMaJbHbBIN
TEPMOMETP BCTPAXUBAIOT. J{Jis1 3TOrO ero O6epyT 3a cepeuHy M JeNIaloT HECKOIbKO
B3MaxoB pykoul. [locie BCTpsXuBaHUS TOKa3aHUS TEPMOMETpa JOJKHBI OBITh
ONM3KUMHU K TIOKa3aHUsIM CpoyHOro. YToObl HE YIUIOTHATH IIOYBY OKOJIO
TEPMOMETPOB, IJIs TMOJXO0Ja K HUM BO BpeMs H3MEPEHHUH C CEBEPHON CTOPOHBI
KJIaIyT peeuHbld HacTwi (3). B MOJEBBIX YCIOBUSIX TEPMOMETPHI MOTYT OBITh
YCTaHOBJICHBI Ha TAPOBOM TIOJIE, a JJIsl M3YUYEHHUS TEPMHUYECKOIO peXUMa Cpelu
pacTEeHUM — B MEXAYPAIbSIX.

H3mepenua. OtcyeTsl Npou3BoaAT ¢ TOUYHOCTHIO 110 0,1°C Ha rna3. Buauane
OTCUMUTHIBAIOT T[IOKA3aHHUS CPOYHOrO TEPMOMETPA, 3aTeéM MHUHHUMAJIBHOTO U
MaKCHUMAJIBHOTO.

[To MUHUMATBEHOMY TEPMOMETPY ISl IPOBEPKU €ro UCIPABHOCTH CHayaja

OTCUHUTBHIBAIOT IIOKA3aHHUC MCHHCKaA CIIMPTa (OHO JOJIZKHO OBITh OJM3KO K
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MOKA3aHUIO CPOYHOTO TEPMOMETpA), a 3aTeM IITU(Ta, JAIOIEr0o MUHUMAIbHYIO
TeMIeparypy Mexay cpokamu HaOmonenuil. Ha pucynke 3.4(a) moxazaHus
MeHHCKa cnuprta coorBeTcTBYIOT 15,0°C, a mrudra 10,5°C. Ilocne uzmepenus,
NPUMOJIHSAB pPE3EpByap TEPMOMETpPA, IITHUPT MOABOAAT K MEHHCKY CHOUpTa U
TEPMOMETP KJIAAYyT Ha MPEKHEE MECTO.

MakcuMalnbHBI  TEPMOMETpP TIOCJIE€ OTCYeTa U 3alucH  TOKa3aHWUM
BCTPSIXMBAIOT, TOCJIE BCTPSAXUBAHUA JENAIOT MOBTOPHBIM OTCUET U TEPMOMETP
KJIAJyT Ha MPEKHEE MECTO.

[Ipu oOpaboTke B mMOKa3aHWS MHUHUMAIBHOTO TEpMOMETpa Hapsany co
IIKaJOBOM TOMPaBKOW BBOJSAT €llle J0OABOYHYIO IMOMPABKY, MPEACTABIISIONIYIO
coOOl OCpEIHEHHYI0 3a MecCsI] pPAa3HOCTh MEXAYy IOKa3aHUAMH CIUpTa

MHUHUMAJIBHOI'O TCPMOMECTPA U CPOYHOI'O PTYTHOTO TCPMOMCETPA.

3.4 U3mepeHne TeMnepaTypsbl MOYBbI HA IVIyOMHAX

Jlist u3MepeHusi TeMmrepaTypbl MOYBBI Ha Pa3HbIX TIyOMHAX MPUMEHSIOT
KOJIEHYaThlE TEPMOMETPHI, BBITSHKHBIE TEPMOMETPBHI WM YCTaHOBKY M-54-2 u
TEPMOMETPHI-IILYIIHI.

Kosenuarbie TepmoMerpbl (CaBmHoBa) TM-5 npegHasHaueHbl s
M3MEpEeHUs TeMIlepaTyphl MOYBKI B TEIUIBIA Mepuoj Ha rayounax 5, 10, 15, 20 cm
(maxoTHOTro €j0s). B KOMIJIEKT BXOMAST YEThIpE TEPMOMETPA, OTIMYAIOIIMECS IO
JUIMHE HWKHEH 4vacTu. KosjeHyaTele TEpMOMETpPBI PTYTHBIE C LIEHOM JEJIECHUS
0,5°C. Pe3epByapsl TEpMOMETPOB HUIMHAPUYECKHE. HECKOIBKO BBIIIE pe3epByapa
TEPMOMETPBI U30THYTHI 1o yrioM 135° (pucynok 3.7).

HuxHsis yacTh CTEKISIHHOM 3alIMTHONW 000JOYKM OT pe3epByapa J0 Hayaia
IIKAJIbI 3al0JHEHA TEIUIOM30JLMOHHBIM MAaTE€pPUajOM, YTO YMEHBILIAET BIIHMSHUE
Ha MOKa3aHWs TEPMOMETpPA CIIOS MOYBBI, JIEKALIETO HAJ €ro pe3epByapoM, U TEM
caMbIM oOecrieuyuBaeT 0oJjiee TOUHOE U3MEPEHHNE TEMIIEPATYPbl HA TOM TIIyOMHE, Ha

KOTOpPOM YCTaHOBJIEH pe3epByap.
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Ycmanoexa. KoiieHuaTble TEpMOMETpPHl YCTAHABIMBAIOT Ha  OJHOM

TUIOMIAJKe C TEPMOMETpPaMHU JUISl M3MEPEHUs TeMIIepaTypbl TMOBEPXHOCTH ITOYBHI
(cm. puc. 3.6, ob6o3HaueHue (2)). BricTymaronue u3 moyBbl 4acCTU TEPMOMETPOB
pacrionararoT ¢ BOCTOKa Ha 3amaj] B IMOPsJIKE BO3pacTaHUs IIyOWH Ha pacCTOSIHUU
okosio 10 cm npyr oT apyra. PesepByapsl TepMOMETPOB JAOJKHBI ObITH OOpaIeHbI
Ha CeBep.

JIJIsl yCTaHOBKHM KOJICHYATBIX TEPMOMETPOB BBIKAIIBIBAIOT TPAHIICIO B BHJIC

tpaneuun ABC/] (puc. 3.7). HanipaBieHue ee He TOYHO IO JIMHUU BOCTOK — 3amajl,

Pucynok 3.7 - YcTaHOBKA KOJIEHYATHIX TEPMOMETPOB

a ¢ OTKIIOHEHHWEM OT 3TOM JIMHUM K ceBepy npumepHo Ha 30°. OnHa ctopoHa AB
TpaHIIEW oOTBecHas. B Heill Ha 3agaHHONW TINyOMHE JAenarT yriyOJsieHus,
napajijieibHble TOBEPXHOCTH MOYBbI. B 3TH yriyOieHus BIaBIMBAIOT pe3epByapbl
TEPMOMETPOB 10 caMmoro usruba. JlJis KOHTpOJISI YCTAHOBKU MPOBEPSIOT YIoJl
HAKJIOHAa BBICTYMNAIOIIEH YacTH TEPMOMETPOB K MOBEPXHOCTU MOUBBI. JTOT Yroj
JOJDKEH ObIThb paBeH 45°. 3aTeM TpaHILEI 3achblalOT 3eMIIeH, COXpaHss
MOCJIEIOBATENILHOCTh BBIHYTHIX IUIACTOB, M JUIsl YCTOWYMBOCTH BBICTYHAIOUIYIO

9aCTb TCPMOMCTPOB IIOAIIUPAKOT pOFaTKOﬁ.
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OTcyeTsl O TEPMOMETPAM MPOU3BOAAT ¢ ToUHOCTHEO A0 0,1°C.

BoiTszkabie Tepmomerpbl TIIB-50 npegnasHaueHbl [ UM3MEPEHUU
TeMrneparypsl mouBsl Ha Tiyounax 20, 40, 60, 80, 120, 160, 240 u 320 cm. Ha
pucynke 3.8 mpuBeAeH OOmUMH BUJ  YCTAaHOBKH  IMOYBEHHO-TTyOUHHBIX

TEPMOMETPOB.

Pucynok 3.8 — OOuuit Buj| yCTaHOBKM OYBEHHO-TTTyOMHHBIX TEPMOMETPOB

B ycrpoiictBe BBITSDKHOTO TepMmomeTpa (puc. 3.9) Ha kaxaod riayOuHe
npuMeHsitoT pTyTHbI TepmomeTp TM-10 ¢ nenoit aenenus 0,2°C. TepmomeTtp (1)
MOMEIIAI0T B CHEIUaIbHYI0 BHUHHUIUIACTOBYIO OMNpaBy (2) ¢ MeETaUIMYeCKUM
HakoHeUHHKOM (3). [l7s mydiero TEmjIOBOTO KOHTAKTAa W YBEIWUYEHUS HMHEPIUU
TepMOMETpa TPOCTPAHCTBO MEXKAY pE3EPByapoM TepMOMETpa W CTEHKaMHU
HAKOHEYHMKA 3ar0JIHEHO MEIHBIMU ommikaMu. OrnpaBa ¢ TEPMOMETPOM KPETHUTCS
Ha JIEpeBIHHOM Iiecte (4), IJIWHA KOTOPOTO 3aBHCUT OT TIYOMHBI YCTAaHOBKHU
tepmomertpa. lllect 3akaHumBaeTcst KomadykoM (5) ¢ KoJbIoMm (6).

JlepeBAHHBINA IIECT C YKPEIJIECHHBIM Ha HEM TEPMOMETPOM B OIpaBe
OITYCKAIOT B MJIACTMACCOBYIO WJIM 300HUTOBYIO TpyOy (7), UMEIOUIYI0 HA HUKHEM
KOHIIE MeTayminyeckuit konmadok (8). Takue TpyObl, oOnagaromue II0OXOU
TEIJIONPOBOIHOCTHIO, CBOJAT K MHUHUMYMY OOMEH TEIJIOM MEXIy BEPXHUMU
CJIOSIMU TIOYBBI U TEPMOMETPOM.
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PesepByap TepMOMETpa BOCIIPUHUMAET
TeMIIEpaTypy TOJBKO TOTO CIIOS MOYBBI, HA KOTOPOM
HAaXOAUTCSI METAJUIMYECKUi Kommnadok. [Ipu onyckanuu
TepMoMeTpa B TpyOy HYXKHO paccUuTaTh, YTOOBI OH

TOJBKO CJICTKa KacCaJICid AOHbIIIIKA MCTAIIMYCCKOI'O

ety

konnauka. OCHOBHOM ymop TepMOMETpa JOJIKEH
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3aKpbIBaeT TPyOy CBEPXY.
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Yactb  TpyObl, TMOrpyXeHHas B  3EMIIIO,

OKpalInBaCTCA OOBIYHO B 3€JICHBIN OBECT, a

BBICTYIIAOIAA HAJl IMOYBOM YacTh — B OCJIBIN.

Ycmanoegka. BeITsKHBIE TEPMOMETPEI

pa3MeIlaloT Ha OTKPHITOM MECT€ C €CTECTBEHHBIM
MOKPOBOM Ha paccTossHUM 3 — 4 M K BOCTOKY OT
KOJIEHYaThIX TepMoMeTpoB. C momomnipio Oypa Aenaror

CKBa’KHNHbI HY)I(HOﬁ I‘JIY6I/IHBI N B HUX YCTAHABJINBAIOT

TpyObl B OauH psn udepe3 50 cM B HampaBiICHUU C

BOCTOKA Ha 3amaj 1o Bo3pacTawoued riyousne. TpyOs

Pucynok 3.9 — JIOJKHBI BBICTYIIATh HAJl TOBEPXHOCTHIO TOYBHI HAa 50 —
Y CTpOrCcTBO 100 cm Bo m30ekaHHE 3aHOCA WX CHEIOM B 3UMHHUUI
BBITAKHOI'O nepuoa. Ilocne ycTaHOBKM TpyO B HHMX OIyCKarOT
TepMOMeETpa TEPMOMETPHI.

YroObl TOYBa BOKPYT TEPMOMETPOB HE YIUIOTHSIACh, OTCYET IO HUM
HPOU3BOIAT CO CIEIMATBLHOIO OTKUIAHOTO MIOMOCTA, PACIIONOKEHHOTO C CEBEpHOM
CTOPOHBI OT TEPMOMETPOB Ha paccTtossHuu 30 cM, Ha OJHOM YPOBHE C BEpXHHM
koHIIOM TpyO (puc. 3.8). B mepuon mexay HU3MEpeHUSMH MOMOCT JOJIKEH
HAXOJWUTHCS B BEPTHUKAITHHOM TIOJIOKEHUH.

Hzmepenusn. TepMoMeTp BBIHUMAIOT M3 TpYyObl 3a KOJBIO MU OBICTPO

OTCUMTBIBAIOT ITOKa3aHUA. PCKOMCHI[YCTCH B Ha4daJC OTCUHUTATh ACCATBIC AOJIHN, a
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MOTOM IieJble Tpagychl. OTCUETHI 0 TEPMOMETPAM, PACIIONIOKEHHBIM Ha TIIyOHHE
80 cM u Ooiiee; MPOU3BOJAT TOJIBKO OJHUH pa3 B CYTKH, TaK KaK C 3TOW IIyOUHBI
CYTOYHbBIE KOJIeOaHUsl TeMIlepaTyp 3aTyXaroT. B mokazaHus TepMOMETPOB BBOAST
IIKaJIOBbIE MOMPABKHU.

Tepmomerp-myn AM-6 (puc. 3.10) cayXuT Ayt U3MEpeHus: TeMIepaTyphbl
MOYBBI B MAXOTHOM cJio€ Ha riryouHe ot 3 1o 40 cMm. TepmomeTpuyeckas KUIKOCTh
B TepMoMeTpe — Toiyoid. TepmomeTrp ¢ neHoil aenenus 1,0°C momemiaercsi B
METaJUIMYECKYI0 OINpaBy, HWXHUH KOHENl KOTOpPOM 3a0CTpEH B  BHUJE
KOHYCOOOpa3HOro HaKOHEYHUKAa. B HeM HaxoAauTcs pe3epByap TepMOMETpa.
UroObl Temao He MepefaBaloch OT ONpaBbl K pe3epByapy TEpPMOMETpa,
HAKOHEYHUK M30JIUPOBAH OT OCTAJbHOM YacTH OornpaBbl 300HUTOBOM MPOKIAIKOM.
JUist Jydiiero TEIIOBOTO KOHTAKTa M YBEIWYEHHS MHEPLUUU TEPMOMETpa €ro
pe3epByap NOTPYKEH B MEJHbIE ONWIKUA. B BepxHell yacTu ompaBbl UMeEETCs

IIPpOPEe3b, UCPEC3 KOTOPYIO BUJHA IIKAJIa TCPMOMECTPA.
>

Pucynok 3.10 - Tepmomertp-uryn AM-6

Ha npoTHBOMNOIOAKHON CTOPOHE ONpPaBbl HAHECEHBI JEJIEHUS B CAHTUMETPAX
JUIsL OTIpEeJIeIeHHs] TIIyOMHBl YCTAaHOBKM TepMOMeTpa (HyJb LIKalbl COBHAAAET C
MECTOM paCIOJIOXKEHUsI pe3epByapa). BepxHuil koHel omnpaBbl 3aKaHUMBAETCS
PYUKOM, Ciy»)alen Juisl ynopa npu NOorpyKE€HUH TEPMOMETPA B MOYBY.

Ycemanoexa. J1ns nHabmoleHUd TEPMOMETP BEPTUKAIBHO YCTAHABIMBAIOT B

IIOYBY Ha 3a/JaHHyl0 riyouHy. Ecim mouBa ymioTHeHa, TO BHayajge JAeIaroT

CKBAKUHY CTCPKHCM COOTBCTCTBYIOIICTO AOHUAMCTPA HaA FJIY6I/IHy HECKOJIBKO
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MEHbIIIE HEOOXOMMOM, a 3aTeM B 3Ty CKBOKHUHY OIYCKAIOT TEPMOMETP, BIABIUBAs
€ro JI0 3aJIaHHOU TTyOWHBI.

H3mepenua nponsBoasT uyepe3 10 — 15 MUH nociie yCTaHOBKH C TOYHOCTBIO
no 0,5°C. Ilpu ycranoBke TepmomeTpa Ha HebOonbmux rayouHax (5 — 10 cm)
OTCUETHI IPOU3BOJISIT, HE BEIHUMASI €TI0 W3 MOYBHI.

TCpMOMCTp-H_Iyr[ MCPCHOCAT U XPAHAT B BEPTUKAIIBHOM I10JIOKCHHUU.

3.5 U3mepenne riryOMHBI NPOMEP3aHUS MOYBbI

JlJisi OLIEHKM YCJOBHMI MEpPEe3UMOBKH PAcCTEHUM Ba)KHOE 3HAYCHUE HMMEET
npoMep3aHre  MOouBbl. [ JyOMHY  TpoOMep3aHHs  TOYBBI  ONPEIEISIOT
MEpP3JI0TOMEPOM, KOTOPBIN YCTaHaBIMBAIOT Ha METEOPOJOTHYECKON IUIOIIAAKE U
Ha MOCEeBaX 03UMBIX KYJIbTYP.

Mep3noromep AM-21 cocToUT U3 Pe3WHOBON TpyOku JuHOM 150 wnu
300cm, Ha KOTOpOM HAHECEHHI JejeHus (LeHa AesieHus 1 ¢cM) ¢ HyJleM y BEpXHEro
KOHIIA, ¥ BOJJOHENIPOHUIIAEMOM 3alIUTHOU TPYObI, 3aKPHITON C HIXKHETO KOHIa. B
BEpXHEW dYacTu TpyObl, KOTOpas BBICTYNAET W3 TMOYBbI, HAHECEHbI JIEJICHUS B
CaHTUMETPAaX JJI ONpPeeNICHUs BHICOTHI CHEXHOTO MOKPOBA.

Pe3unoBass TpyOka 3amosiHseTcsl JUCTHILIMPOBAHHOM BOJOW U C 00OUX
KOHIIOB 3aKpbIBaeTCsl KalpOHOBBIMU NpoOKamMu. BHyTpu TpyOKM NpOXOIUT
KalpOHOBBIA  IIHYp C  Yy3€JIKaMH, HOPEMsATCTBYIONIMI  MNEepeBIKEHHUIO
oOpa3oBaBierocs B Hel cTosOuKa Jibaa. Bepxuuil KoHel TpyOKU MPUCOETIUHAETCS
C MOMOIIBIO MIHYpa, ACPEBSIHHOM WJIM IIACTMACCOBOM IUTAHTH K KOJIMAYKy C
KOJBIIOM, KOTOPBIA IIJIOTHO 3aKpbIBaeT 3aluTHYI0 TpyOky. Ecmm tpyOka
COEJIMHACTCS C KOJIMAYKOM LIHYpOM, TO Ha HEr0 HaJeBalOT TEIJIOU30JISLIMOHHBIE
MPOOKH.

Ycemanoexa. Mep3noroMep yCcTaHaBIMBAIOT B MOYBY 3a 2 — 3 HeAenH 10

Hayaja 3aMOpPO3KOB Ha IUIOIIAJKE OKOJIO BBITSKHBIX TEPMOMETPOB M Ha MOCEBAX
O3UMBIX He OoJiee yeM B 2 — 3 M OT MecTa YCTaHOBKHM TepMoMeTpoB AM-17 uinu

AM-2M-1. BHauane yCTaHaBIMBAIOT B 3apaHEe MOJATOTOBICHHYI CKBaXXHUHY
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3alUTHYIO TPYOy Tak, YTOOBI HYJEBOE JEJIEHHE €€ COBIAJO C IMOBEPXHOCTHIO
MOYBbI. 3a30pbl MEXAY CTEHKOW CKBaXXMHBI U TPYOOU IJIOTHO 3aChIMAIOT 3eMJIEH.
JUisi IpOYHOCTH 3alllMTHYI0 TPYOKY YKpEIunsitoT pactskkamu. I[locie storo B
3alUTHYI0 TpyOy OMYCKAalOT pPE3UHOBYIO TpPYyOKy, 3alOJHEHHYIO BOAOW U
MIPUCOEANHEHHYIO K KOJIITAUKYy.

H3zmepenuna. OtcyeTbl 10 MEP3JIOTOMEPY HAYMHAKOT C  MOMEHTa
HAaCTYIUIEHUS OTPUUATENbHBIX TEMIEPATYp W MNPOAOJDKAIOT JO IOJHOTO
OoTTaMBaHMs TOYBbI. JlJis W3MepeHUs! TIIyOMHBI MMPOMEpP3aHUsl MOYBBI PE3MHOBYIO
TpyOKY BBITSATHBAIOT W JBYMs MajbllaMHU MPOIIYNBIBAIOT €€ CBEpXYy BHMU3,
onpezenssi rpaHullbl cTojOuKa ibaa. [lo neneHussiM Ha TpyOKe OTCUMTHIBAIOT
rIIyOMHY MPOMEp3aHusl U TOJIIMHY MEP3JIOro CJO0sl MOYBBI C TOYHOCTBIO 70 1 cM.
[Tocne n3mepenust pe3MHOBYIO TPYOKY BHOBB OITYCKAIOT B 3alIUTHYIO TPYOY.

Bo Bpemsi u3mepeHusi riyOMHBI MpOMEp3aHUs TMOYBBI OTMEYAIOT TaKKe

BBICOTY CHCIKHOT'O ITOKPOBA.

3ananus

l. W3yuuTh yCTpOMCTBO TEPMOMETPOB IS HU3MEPEHUS TeMIEPaTypbl
MOBEPXHOCTH MOYBHI (cpounbli TM-3, makcumansubiii TM-1, Munumansubiii TM-
2), mpaBuiia YCTAaHOBKH, U3MEPEHUMN U 00paOOTKU JaHHBIX.

2. U3yunTth yCTPOMCTBO TEPMOMETPOB ISl H3MEPEHHS TEMIIEPATYPhI MOYBBI
Ha Pa3IMYHBIX TJIIyOMHAX B CTAI[MOHAPHBIX U TOJEBBIX YCIOBHSIX (KOJEHYAThIE
tepmomeTpbl TM-5, tepmomeTp-uryn AM-6, BbITsKHBIE TepMomeTphl [1TB-50),
MpaBuJia YCTAHOBKH, U3MEPEHHUM 1 00paOOTKU JaHHBIX.

3. U3yuuth ycTporictBo Mepanoromepa AM-21 mist usmepeHus TTyOUHBI
npoMep3anusi mouBbl. OCBOUTH MpPaBWJIa YCTAaHOBKHU NMPUOOPOB M U3MEPEHUN IO
HHM.

4. WM3yunth TEpMOMETpPBl [JII HW3MEPEHUS TEMIIEPATypbl BO31yXa
(ncuxpomerpuueckuii TM-4, mMakcuManbHBIA, MUHUMAJIbHBIN), TepMmorpad s
HENPEPHIBHOM 3allMCU MU3MEHEHUN TeMIIEpaTyphl, IPABUJIa YCTAHOBKU, U3MEPEHUN

1 00pabOTKH TaHHBIX.
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5. IloctpouTh rpadku CyTOUYHOTO M TOJIOBOTO X0J1a TEMIIEpaTyphl BO3/lyXa,
TEeMIEepaTyphl MOBEPXHOCTH TOYBHI U Ha TiyomHax 20 m 80 cM MO JaHHBIM
HaGmIOfeHMH Mereoctanmuu' . Ilo TpadukaM CyTOYHOTO M TOZOBOTO XOAA
OMPENIeNIUTh BpeMs HACTYIUJICHUS MaKCUMyMa U MUHUMYMa, CYTOYHYIO U TOJIOBYIO
aMIUTUTYAy Kosnebanusi temnepatyphl. [1o rpaduxy romoBoro xojaa temMmnepaTypbl
BO3JyXa OMNpeAeIuTh AaThl mnepexoaa Temnepatypsl uepe3 0, 5, 10, 15°C wu
MPOAOJDKUTEIBHOCTh IEPUOJIOB € TemIiieparypoi Baoiie 0, 5, 10, 15°C.

6. OnuImmuTe CyTOYHBIN X0J1 TeMIEePaTyphbl TOBEPXHOCTH MOUBbl. OOBICHUTE,
Mo4YeMy MaKCUMyM TeMIepaTypbl TOBEPXHOCTH MOYBLI MIPUXOIUTCS HA CEPEIUHY

JIHS, a HE Ha ero KOHeIr?

KounTpoJsibHBIE BONIPOCHI

1. Kak mnpoBoasTcs HaOIIOACHUS 3a TEMIEpaTypoll Bo3ayxa IO
ncuxpometpuueckomy (TM-4), makcumanbaoMy (TM-1) u munumansaomy (TM-
2) repmomeTpam?

2. Kakue TepMOMeETphl UCMIOJIB3YIOTCS JJI1 U3BMEPEHHUS TEMIIEPaTyphl MOYBBI
1 CHEXHOTO MOKpoBa?

3. Kak Bnusier mouBEHHBIN MOKPOB HA TEMIEPATYPY MOBEPXHOCTHU MOYUBBI?

4. Kakue OCHOBHBIE YCJIOBHS HEOOXOAUMO COOJIOATh MPHU MPOU3BOJICTBE
MU3MEPEHUN IO KOJEHYAThIM TepMomeTpam CaBUHOBA?

5. Jlns yero nmpegHa3HAY€Hbl  BBITSDKHbIE  MMOYBEHHO-TIyOWHHBIE
TepMoMeTphl? KakoBbI IpaBuia UX yCTAHOBKH?

6. Kak mnpoBoasTcss uU3MepeHHs] TeMIlepaTypbl INOUYBBl Ha TIyOMHAaX Ha
ydacTKax 0e3 pacTUTEIBHOrO MOKpPOBa M MOJ €CTeCTBEHHBIM MokpoBoM? [laiiTe

CPAaBHUTCIIbHYIO XapaKTCPUCTUKY METOAaM U3MCPCHUAI.

' Mpumeuanue

I'padukn mydme Bcero CTpouTh Ha MHWUIMMeTpoBoi Oymare. Ilo ocu Ha rpaduke cyTodHOro Xona
oTKIaJpIBatOT yackl (1 4 - 5 MM), Ha rpaduke xona — mecsnpl (1 mMecsn - 10 MM), IO OCH OpAMHAT — TEMIIEPATYpPy
(1°C - 10 mm). Ha xaxaoM rpadyke MogyduTcs YeThIpe KPUBBIE, COOTBETCTBYIOIIME XOAY TYPhI BO3JyXa U MOYBEHI.

I[J'IH OombIeit HarjigJHOCTHU UX PEKOMCHAYCTCA BEIUCPUUBATE PA3HBIM IBETOM.
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4 U3mepeHue BJIaKHOCTH BO3AyXa

CopepxaHue  BOASHOTO  mapa,  Haxojdmerocs B atMmocdepe,
XapaKTEePU3YyETCA BIIAKHOCTHIO BO31yXa. BoAsgHON map HENMPEpBIBHO MOCTYINAET B
atMochepy MyTEM HCHapeHUsi ¢ BOJHBIX MMOBEPXHOCTEH M BJIAXXHOW IOYBHI, a
TAK)K€ B PE3yJbTaTe TPAHCIUPALMU PACTEHUSIMH, IIPU 3TOM B PA3HbIX MECTaxX U B
pa3Hoe BpeMs OH MOCTYMNAET B pa3IMUYHbIX KonrdecTBax. OT 36MHON MOBEPXHOCTH
BOJISTHOW TIap pacHpOCTPAHSETCS BBEPX, @ BO3AYIIHBIMUA TEYCHUSAMHU NEPEHOCUTCS
W3 OJIHUX MECT 3€MJIH B JIpyTHE.

C BOASIHBIM MapoM M €ro mnepexojamMu M3 ra3zo00pa3HOro COCTOSIHUE B
KUIKOE W TBEPHOE  CBS3aHbl  BAXKHEWIIME  NIPOLECCHl  MOTOJ0- |
KimMarooOpa3zoBanud. Hamuume BojsHOro mapa B armocdepe CYHIECTBEHHO
CKa3bIBAC€TCS Ha TEIUIOBBIX YCIOBHSAX aTMochepbl M 3€MHOW IMOBEPXHOCTH.
BoasiHoil map CuiIbHO MOTJIOMIAET JIJIMHHOBOJHOBYIO MH(PAKpACHYIO pajHalluio,
KOTOPYIO M3JIy4aeT 3€MHas IIOBEPXHOCTb. B CBOIO ouepenb OH U caM M3JIy4aer
MH(]paKpacHyIO paguanuio, 60JbIasi 4acTh KOTOPOU HAET K 3eMHON MOBEPXHOCTH.
DTO YMEHBIIAET HOYHOE OXJIAXJICHHE 36MHOW MOBEPXHOCTH U TEM CAMBIM TAKXKE
HI)KHUX CJHOEB Bo3Ayxa. Ha wncmapeHue BOObI C 3€MHOM IMOBEPXHOCTH
3aTpavynBalOTCs OOJBIITNE KOJWYECTBA TeIUla, a IPU KOHSHCAIIMK BOJISTHOTO Tapa B
atMocdepe 3T0 Terio oTAaéres Bo3Ayxy. Obiiaka, BO3HUKAIOIIME B PE3ysbTaTe
KOHJICHCALIUM, OTPa)Xal0T M IOIJIOLIAIOT COJIHEYHYIO pajvalvio Ha €€ MYyTH K
3eMHOM moBepxHocTU. Ocaaku, BhIMIaaloNue U3 00JIaKOB, SBIISIIOTCS BOXKHEHIITUM
AJIEMEHTOM TOTOoAbl M kKiuMmara. Hamuuue BojsHOrO mapa B atmocdepe umeer

00JbIIIOC 3HAUCHUE U JIIA @HSHOHOFH‘ICCKI/IX MponueccCoB.

4.1 OnpenesieHue BeJIMYNH BJIAKHOCTH BO3yXa

JIJIsi OLIEHKHM BJIQKHOCTH BO3/lyXa Ha MPAKTHKE HCHOJIb3YIOT aOCOJIOTHYIO
BJIQXKHOCTb, MapIUaIbHOE JaBJICHUE BOJASHOTO Mapa, OTHOCUTENbHYIO BIIa’KHOCTD,

Ile(i)I/II_II/IT HaCbIICHUA, TOUKY POCHL.
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Abconiomuaa éna)xchocms a — mMacca BOASHOIO Iapa, COJAEprKalasics B
eMHHIIE 00bEMa BO3yXa. BEIpakacTCs OHA B KI/M® I I/M.

Ilapyuanvnoe oasnenue 600aH020 napa e — NABIEHHUE, KOTOPOE UMEI OBl
BOJISTHOM Map, coliepKalliuiicsi B Ta30BOM cMecH, eciii Obl OH OJIMH 3aHUMAaJ 00bEM,
paBHBII 00beMy cMecH TpH TOM ke Temreparype. llapuuanbHoe naBiieHue
BOJSTHOTO Tlapa BeIpaxkaetcsi B rekromnackaisax (rlla): 1 rlla = 1 m6ap = 0,75 mm
PT.CT.

Mexnay abCOTIOTHOMN BIIaKHOCTBIO @ U MApUUAIbHBIM JaBICHUEM BOJSIHOTO

Imapa e CymecCTBYCT 3aBUCUMOCTD:

0,86¢
o=—
1+ at

4.1)

rjae a — kodppunueHt oobeMHOro paciupenus raza (1/273).

[lapumnanpHOE JaBIEHHWE BOJSHOTO TMapa MOXKET BO3pacTaTh 10
OTIPE/IETICHHOTO TIpeJieia, KOTOPBI COOTBETCTBYET MapIHalbHOMY IaBJICHUIO
BOJISTHOTO TIapa, HaXOJSAIIETOCS B PABHOBECHH C IIJIOCKOW IMOBEPXHOCTHIO BOJBI, U
HA3bIBACTCS OdAG/IeHUEM HACLIUEHHO20 600aH020 hapa [E. BrraucieHHbe
3HAUCHUs JABJICHUS HACBIIICHHOTO BOJISHOTO Tapa HaJ IJIOCKOW MOBEPXHOCTHIO
YUCTOW BOJBI M YHCTOTO JIbJIa JUISA PAa3IMYHBIX TEMIEpaTyp BO3JyXa JaHbl B
MICUXOMETPUUYCCKUX TaOIUIIAX.

OmHuocumenvnasa 61ax@cHOCMb [ — OTHOIICHHE MapIMaIbHOTO TaBICHHUS
BOJISTHOTO TIapa K JIaBJICHUIO HACBHIIICHHOT'O BOJSHOTO Tapa MPU OJHUX U TEX XKe
3HAUCHUSX JIABJICHUS M TEMIEPATYPhI, BRIpaXXECHHOE B MporeHTaX. OTHOCUTEIbHAS
BJIQKHOCTh XapaKTEPHU3yeT CTEIEHb HACBIMICHUS BO3yXa BOASHBIM IMApOM IPH

JAHHOW TeMIlepaType:

e
A :E'IOO 4.2)
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edpuuyum nacviwgenusa d — pa3zHOCTb MEXIY J1aBIICHUEM HACHIIIEHHOTO
BOJISTHOTO TMapa U MaplHaIbHBIM JaBJICHUEM BOJSHOTO Tapa MpH OJHHUX U TE€X Ke

SHAYCHUAX TABJICHUA U TCMIICPATYPHhI:

d=E-e. (4.3)

Touka pocwl t; — Temiiepatypa, Ipyu KOTOPOM BOASHOM Map, HAXOIAIIUKUCS B
BO3JlyX€, IIPU HEU3MECHHOM JaBJIECHHUM JOCTUTA€T HACBHIIIEHUS OTHOCUTEIBHO
MJIOCKOM TOBEPXHOCTH YKMCTOM BOJIBI WM Jibja (e=E). Jlna ompeaeneHuss TOUKU
POCHI UCIIOJIB30BaTh NICUXpOMETpHUUEcKre Tabauipl. B 3ToM ciyyae mo tabaunam
HAaXOJT 3HAYEHUE TEMIIEPATYpPbl, COOTBETCTBYIOLIEE MNApPLUAIBHOMY IaBICHUIO

BOJISTHOTO Tapa.

4.2 MeTtoabl U3MepeHHs BJIAKHOCTH BO3/yXa

BnaxHocTh BO37yXa MOXET OBITh H3MEpPEHAa HECKOJbKUMHU METOJAMH.
Hau6Gonbimee pacnpocTpaHeHue MOJTYYHIIN MICUXPOMETPUUECKU I u
TUTPOMETPUYECKUIA METO/IBI.

Ilcuxpomerpuyeckuii MeTO OCHOBAaH Ha 3aBUCMMOCTH WHTEHCHUBHOCTH
UCMIApeHUs] C BOJHOM MOBEPXHOCTH OT BIIAXKHOCTH OKPYKAIOLIEro BO3AyXa.
BrnaxHocTh BO3yXa ompenenseTcss Mo pa3sHOCTU MOKa3aHWW JABYX OJMHAKOBBIX
MICUXPOMETPUUECKUX TEPMOMETPOB — CyXOoro M cmouyeHHOro. C MOBEpPXHOCTH
pe3epByapa CMOUYEHHOI'O TEPMOMETpa MPOUCXOAUT UcnapeHue. Yem cyiie BO3ayX,
TE€M MHTEHCUBHEE MCIIapeHHE C pe3epByapa CMOUYEHHOTO TEPMOMETPA U TEM HUKE
€ro MOKa3aHusl M0 CPAaBHEHUIO C CYXUM TEPMOMETPOM.

[apuuanbHoe JaBJeHUE BOJISTHOTO napa BBIUHCIISETCS no
ncuxpomerpudeckoit popmyne. Ecau Ha 6aTUCTE CMOYEHHOTO TEPMOMETpa BO/JA,

TO UCTOJB3YIOT POpMYILY:

e=FEy—Ap (t-1t), (4.4)
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€CJIM K€ Ha OaTHCTe Jie]], TO IPUMEHSIOT (OpMYyIy:

e=E'" —Ap (t—1), (4.5)

rne E, u E, — naBieHUWE HACBIIIEHHOTO BOJSHOIO Tapa HaJ IJIOCKOU
MMOBEPXHOCTHIO YUCTOW BOJABI M UYHUCTOrO JIbJa MPH TEeMIEpaType CMOYECHHOTO
tepmometpa, B rlla; p — atmocdepnoe nasnenue, B rlla; t u t' — Temmneparypa
CyXOro ¥ CMOYEHHOro TepMoMmeTpoB, B °C; A4 — MNCUXpOMETPUUECKHUI
KO3 (PUIMEHT, 3aBUCSAIIMI OT CKOPOCTH JBIKEHHS BO3JyXa OKOJIO pe3epByapa
CMOYEHHOTO TepMOMeTpa (MUl CTAaHIMOHHOTO meuxpomerpa A = 0,000 794 7 °C™,
JUISL acIHpaIHoHHOro meuxpomerpa A = 0,000 662 °C™).

I'mrpoMeTpuyeckuii MeTOX M3MEPEHUs BIAXXHOCTH BO3JyXa OCHOBaH Ha
WCIIOJIb30BaHUU TUTPOCKOMUYECKUX CBOMCTB OO0E3KUPEHHOTO YEJIOBEUECKOTO
Bosioca. [lpm H3MEHEHHHM BIAXHOCTH BO3AyXa BOJOC MEHSET CBOIO JJIMHY
HEPAaBHOMEPHO (MpU MOHUKEHHON BIAXKHOCTHU OBICTpEE, YeM MPHU MOBBIIICHHON) U
HE KaXIbli OJMHAKOBO, MOTOMY B MPHUOOpPAX HUCMOJIB3YIOT TOJBKO TaKOH BOJIOC,

HU3MCHCHUC NJINHBI KOTOPOTO COOTBCTCTBYCT OHPCHCHCHHOﬁ 3dKOHOMCPHOCTHU.

4.3 IlpubGopsI 1151 U3MepeHM s BJIAKHOCTH BO31yXa

JlJist u3MepeHust BIaXXHOCTH BO3/1yXa NCUXPOMETPHUUECKUM METOIOM CITy>KaT
CTAaHIIMOHHBIA M aCMUPALMOHHBIA TCUXPOMETPHI, a TUTPOMETPUYECKHUM —
rurpoMeTpsl. st HermpepbIBHONW PETUCTPAIMK BJIAXKHOCTH BO3/1yXa MPUMEHSIOTCS
rurporpadsl.

CTAaHUMOHHBIA  NCHUXPOMETP  COCTOMT U3  JBYX  OJIMHAKOBBIX
ncuxpomeTpudeckux tepmomerpoB TM-4 ¢ nenoit nenenus 0,2°C.  [dus
MICUXPOMETPOB MOAOUPAIOT TEPMOMETPHl M3 OJHOM MAapTUU H3TOTOBJICHUS U
noBepku. O0a TepmomeTpa AoxkHBI cooTBeTcTBOBaTH ' OCTYy. JleBnlit TepMoMeTp

MICUXPOMCETPA MPUHATO HA3BIBATH CYXUM, HpaBBIfI — CMOYCHHBIM.
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Ycemanogka. TlcuxpoMeTpuyeckue TEPMOMETPHI MOMENIAIOT Ha IITAaTHUBE B

ncuxpomerpudeckoit Oyake. PesepByap cmouenHoro tepmomerpa (1) (puc. 4.1)
TUTOTHO OOBSI3BIBAaETCSl OATUCTOM M HIKHUH KOHEI[ €T0 MOTPYXKACTCS B CTAKAHYHMK
(2) ¢ mUCTUITUPOBAHHOM BOMOM (TSI CMadMBaHUs OaTUCTa MPUMEHSIETCS TOJIBKO
IUCTUIUTUPOBaHHAs Boja). CTakaHUMK yYCTaHABIUBACTCS B MPOBOJIOYHOM KOJIBIE
(3), 3akperuieHHOM Ha mTaTHBE BUHTOM (4). Iy 3aIIMTHI BOABI OT 3arps3HCHHS
CTaKaHYMK 3aKpbIBACTCS CTEKISHHOW WM IIMHKOBOM KPBIIMIKOW C TIPOpPE3BIO.
YroObl Kpasi cTakaHYMKa HE Memand oOMEeHy BO3/AyXa M OKOJIO pe3epByapa
TEPMOMETpa HE CO3/1aBajiach MOBBIIICHHAS BIAKHOCTh, BEPXHUH Kpail cTakaHYMKa

JOJIKEH HaXOAUTHCS Ha pacCTOSTHUU 2 — 3 CM OT pe3epByapa TEPMOMETPA.

PucyHnok 4.1 - CMOYEHHBII TEPMOMETP U ICUXPOMETPUUECKUN CTAKAHYUK

1 — pesepsyap cmouennozo mepmomempa, 2 — cmaxkanyux, 3 — npogoIoyHoe KONbYo, 4 — GUHM.

To4yHOCTHP M3MEPEHUs BIAXKHOCTU BO3JyXa IO IICUXPOMETPY 3aBUCUT OT
WHTEHCUBHOCTU HCHAapeHHsl ¢ MoBepxHocTu Oaructa. [loaToMy aiis monydeHus
HAJICKHBIX JAHHBIX HEOOXOJUMO MMETh CIELHUaIbHBIN copT OaTHcTa, MPaBUILHO
IOBSI3bIBATh €r0 U CIEAUTH 3a €ro YUCTOTOM. B rcuxpoMmerpax NpUMEHSIOT TAKOU
0aTHcT, KOTOPBII MogHUMaeT Boay Ha 7 — 8 cm 3a 15 muH. s noBasku O6aTucTa
TEPMOMETP 1O BO3MOKHOCTH 3aKpEIUISIOT HEMOABUKHO (MOXKHO BJIOXKUTH B
KHUT'Y). 3aTeM, noAo0paB OAaTUCT COOTBETCTBYIOLIETO KauecTBa U pa3Mmepa (Kpas
OaTtvcTa JOJKHBI 3aXOJUTh APYr Ha JApyra He Oosee yeM Ha 1/4 OKpyKHOCTH
pe3epByapa), ero CMauuBarOT JUCTUILTMPOBAHHOM BOJIOM U B MOKPOM BHJIE€ TIOTHO
00epTHIBAIOT BOKPYI pe3epByapa TEPMOMETpA, 3aKpEIulsis METAsIMU U3 HUTOK B
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nByx Mectax. [leTmio Kpemko 3aTArMBarOT HaJl pPe3epByapoM M cilabo — Moj
pe3epByapoM, 4TOObl HE HapyllaTh TATY BOABL. 3arpsi3HEHHbIM OaTHUCT TMIIOXO
BIIUTHIBAET BOAY, TO3TOMY OATHUCT CIEAYET MEHATh HE PEXE JIBYX pa3 B MeCHII.

H3zmepenusa. TouHOCTH OTCYETOB o TepMOMETpaM IpU
MICUXPOMETPUUECKUX M3MepeHusax noipkHa Obith 0,1°C, Torma Oyaer oOecreueHa
J0CTaTO4YHAsl TOYHOCTh ONpENENICHUsI OTHOCUTENbHON BiaxkHocTu +1%. bartuct
TEpPMOMETpa Bcerja J0JDKEH ObITh Xopouio cmoueH. [loatomy HeoOxomumo
CJIEIUTh, YTOOBI CTAKAHUMK BCEr/1a ObLT HAMIOJIHEH BOJOM /10 KOJIbIIEBOTr0 000/IKa.

Heo0Oxonumo cobmronaTh npaBuiia u3MepeHuii. Bo-nepBpix, 0aTUCT OJKEH
ObITh XOpomo cModeH 3a 10 — 15 mMuH 10 oOTcuera, AJig ATOrO MOTPYKAIOT
pe3sepByap TepMOMeETpa ¢ OaTUCTOM B CTakaH4YMK. BO-BTOpBIX, OTCUETHI MO
TEPMOMETpPAM JIOJKHBI MPOBOJUTHCA OBICTPO - CHayana AEcsAThie JOJHU Tpaayca
(kaK y cyxoro, Tak 1 y CMOYEHHOTO TEPMOMETPA), 3aTeM Liejble rpaaychl 000UX
TepmomeTpoB. Habmroarens Bo BpeMsi IPOBEICHUs OTCUETa AOJKEH 3a/epiKaTh
IbIXaHUE WIH , TIO KpailHell Mepe, He JbIaTh Ha TEPMOMETPHI.

W3mepeHus mpu OTpHUILIATENIBHBIX TEMIlepaTypax TPeOYIOT MOBBIIIEHHOTO
BHUMaHMSI M  COOJIIOJICEHMSI TpaBUJ  JKCIUTyaTauud Tncuxpomerpa. llpu
OTpULIATENBHBIX TEMIEpaTypax yHpPYrocTb BOASHOrO Mapa e Majia, MO3TOMY
HeOOJbIINE OLIMOKA B ONpENETICHUH ¢ W ¢  BbI3BIBAIOT OOJIBLIYIO OLIMOKY B
OTIPEJICTICHUH BJIAKHOCTH.

C HacTyruieHMEM 3aMOpO3KOB OaTHCT 00pe3aloT HEMOCPEACTBEHHO TOJ
IapUKOM pe3epByapa TepMOMETpa U CTaKaHYUK C BOJOM yOuparoT u3 Oyakwu.
Cmauunparor 6atuct 3a 30 MMH O OTcueTa BOJOM KOMHATHOM TeMIIepaTyphbl,
Norpy’kas pe3epByap CMOYEHHOTO TEPMOMETpa B cTakaHYMK. CTakaHYUK yOuparoT
MOCJI€ TOTO, KaK TEMIIEpaTypa CMOYEHHOI'O TepMOMETpa MmoBbicuTcs Ha 2 — 3°C
Bhitie 0°C. D10 03HayaeT, 4YTo cTapas JieJsHas Kopka Ha OaTHCTe pacTasia.

B nonosxennsiit cpok (uepe3 30 MUH) IPOU3BOAAT U3MEPEHUS TEMIIEPATYPHI.
OTcueTbl NPOU3BOJAT OBICTPO, MPUUYEM CHauajla OTCUMUTHIBAIOT AECATHIE JOJHU, a
MOTOM LIEJIbI€ TPAJyChl CYXOro M CMOYEHHOT0 TepMoMeTpoB. Tlocne nmpousBoacTBa

OTCUCTOB H€O6XOIII/IMO Haoymnb YCTAHOBUTD, 06Mep3 0aTHUCT WM OCTaJICs
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MATKHM. DTO Ba)KHO JUJISl ONPEJEICHUsS BIAXKHOCTH, T.K. HAJO JIBJIOM YIPYTrOCTh
HACBILICHUS HUKE, YEM HAJl IEPEOXIIAKIECHHON BOJION.

HagnexxHble JaHHbIE BIQKHOCTU BO3/AyXa MO MCUXPOMETPAM MOJIYYalOT IpPH
temneparype 1o -10°C.

Bbrunciienne  XapakTEepUCTHK  BJIQXXHOCTH  BO3JyXa MPOU3BOJAT IO
MOKa3aHUsIM CYXOro U CMOYEHHOro TepMoMeTpoB. IlapumanbHoe naBieHue
BOJISTHOT'O Tlapa BBIYMCISIOT MO NcuxpomerpudeckuMm dopmynam (4.4) wim (4.5),
OTHOCUTENbHYIO BIAXHOCTh — 1O (opmyne (4.2), neduuuT HACHILIEHUS — IO
dbopmyiie (5.3), TOUKY pOCHI — MO MCUXPOMETPUUECKUM TaOJIUIIaM.

[TapumanbHOe JaBIeHUE BOASIHOTO Mapa U Ae(ULUT HACHIIIEHUS BBIYUCISIOT
¢ touHoctheio 10 0,1 rlla, a mpu orpunartensHoir temneparype — no 0,01 rlla,

OTHOCHUTEJIBHYIO BJIAYKHOCTh — C TOYHOCTHIO 110 1 %.

Ipumep: Temnepamypa no cyxomy mepmomempy 20,0 °C, no cmouennomy mepmomempy
17,5 °C, oasnenue 6o3dyxa 1000,0 2lla.

1lo ncuxpomempuueckum mabauyam Haxo0uUM 0asieHue HacbleHHO20 800AHO20 Napa no
noKazanuro cmouenno2co mepmomempa, npu t' = 17,5°C E = 20,0 ella. [loocmasnsem oannvie 6
dopmyny (5.4) u onpedensem napyuanvHoe oasienue 8005 IHO20 NAPA.:

e =20,0—0,0007947 -1000 (20,0 — 17,5) = 18,0 2l1a.

s onpedenenus omHoOCUmMENbHOU 6AAXHCHOCMU U Oehuyuma HACLIUeHUs no
NCUXPOMEMPUYECKUM Mabauyam Haxooum OdaeleHue HACbIWEeHHO20 600AH020 hnapa hno
nokazanuro cyxoeo mepmomempa (t = 20,0 °C, E = 23,4 ella) u éviuucisem omuocumenvHyo

6JlANCHOCMDb U ()e¢uuum HACblUWEeHUA.!

180
=—=".100=7P%, —234—
f 234 0 d=234-54 2I1a

Touka pocel npu e =18,0 ella 6yoem pasna 15,8°C.

HCI/IXpOMCTpI/I‘{CCKI/IC Ta6JII/II_IBI coacpKaTt CCMb Ta6J'II/I]_I, OCHOBHOM M3 HUX
ABIISACTCA Ta6JII/II_Ia 2, B KOTOpOﬁ MPUBCACHBI TCMIICPATYPhI CYXOI'0O U CMOYCHHOT O
TCPMOMCTPOB C COOTBCTCTBYHOIIIUMHU UM BCIINYHNHAMMH BJIA’)KHOCTU BO31yX4aA.

HpI/I OIIPpCACIICHUHN BCIINYUH BJIAXKHOCTHU BO3ayXa C IIOMOIIB IO

MICUXPOMETPUYECKUX TAOIUI BHIOMPAIOT rpady, COOTBETCTBYIONIYIO TeMIIEpaType
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CYXOTr0 TEPMOMETpPA, U B TOPU30HTAIBHON CTPOKE MPOTHB 3HAYCHUS TEMIIEPATYPHI
CMOYEHHOT'0 TEPMOMETpA HAXOSAT BEIUUMHBI BIAKHOCTHU BO3/yXa: fy, e, f, d.
Tabnuupl cocTaBiieHbl [JIs CTAaHUMOHHOTO TICUXpOMETpa U JaBJICHUS
1000rIla. [TosTomy npu nasnenuu, oriaudaromiemcs ot 1000 rlla, mo Tab6iu. 3a unum
30 Ilcuxpomerpuyeckux Tabmui [7] (B 3aBUCUMOCTH OT Pa3HOCTH TOKa3aHUM
CyXoro M CMOYEHHOIO0 TEPMOMETPOB) HAaXOAST IMOMNpPaBKYy Ha aTtMocgepHoe
JaBJeHUe K NaplualibHOMY AaBJICHUIO BoJsiHOrO napa (Ae). Ecnu Ha Garucre nefn,
TO mnodb3ytoTrcst Tabmuued 3B. IlompaBka uMeeT NOJIOKHUTENbHBIN 3HAK s
nasnenust MmeHbie 1000 rlla u orpunatensubiil s nasiaenust 6ombine 1000 rlla.
[locnie 3TOrO MO MCHPABICHHOMY 3HAYEHUIO MApLUATBHOTO JABJIEHUS BOISHOTO
napa (e = Ae) U TeMIepaType CyXoro TepMOMETpPa ONpPEACNAIOT HCIPaBICHHbBIE

SHAYCHUS XAPAKTCPUCTHUK BJIAJKHOCTHU BO31yXaA.

Hpumep: t = 22,0°C, t' = 14,5°C, p = 1020 ella. Onpederumsv no ncuxpomempuiecKum
mabauyam tg, e, f, d.

Tax kaxk Oasenenue 6030yxa omauvaemcs om 1000 ella, mo cuauanra no
Tcuxpomempuueckum madbauyam (mabn. 2) no oanuwvim t u t' HAXOOUM NApYUaIbHOE 0ABleHUe
600an020 napa (e = 10,4 2lla), nomom (maba. 3a) — nonpasxy (de = 0,12 2lla) u onpedensiem
ucnpaenieHnoe 3Hadenue. e yep = 10,4 — 0,12 = 10,3 2lla. Tenepv 6ozspawaemcsa (xk maba. 2) npu
t =22,0 °C 6 cmpoke e = 10,3 ella naxooum opyzue senuyunvl eraxchocmu. tg = 7,4°C, f = 39%,

d=16,12lla.

AcnmpaunoHHblii ncuxpomerp MB-4M ouenb yaoOeH Il M3MEpEHHs
BJIQKHOCTU BO3JyXa B IIOXOJHBIX YCJIOBHSAX. [lo mpuHUUMIY JEWCTBUS OH
AQHAJIOTUYEH CTaHIIMOHHOMY.

AcnupaiiuoHHbld icuxpoMeTp (puc. 4.2) COCTOMT U3 JABYX OJMHAKOBBIX
ncuxpomerpudeckux tepmometrpoB TM-6 (1) um (2) c pesepByapamu

HATUHIPUIECKON (POPMBI.
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PucyHnok 4.2 - AcnupauuonHssii ncuxpometrp MB-4M

1, 2 — cyxou u cmouennwlil mepmomempol, 3 — mpyoka, 4 — zawgumnvle nianky, 5, 6, 11, 12 — mpyoxu,
7 — eonoexa acnupamopa, 8 — knoy, 9, 10 — usonsyuonnvie emyaku, 13 — kpiok-noosec,

14 — pe3unosas epywa, 15 — nunemxa, 16 — 3asicum, 17 — oxoweuko, 18 — semposas 3auuma

PezepByap Tepmometpa (2) (cMOue€HHOTr0) 0OBsi3aH OATUCTOM, 0Ope3aHHBIM
HEIMOCPEJICTBEHHO TMOJI pe3epByapoM. TepMOMETphl 3aKperuieHbl B OIpaBe,
cocTosiiieit u3 Tpyoku (9), mepexoasiieit B TPOMHUK, U 3alUTHBIX TUIaHOK (4). K
TPOMHUKY C TIOMOIIBIO M3OJSIIIUOHHBIX IUIACTMACCOBBIX BTYJIOK (9, 10)
MpUCOEAUHEHBI JBOMHBIE Tpyoku (5, 6) u (11, 12), B KOTOpPBIX HaXOASATCS
pe3epByapbl TepMOMETpPOB. UTOOBI YMEHBIIUTH TEIIONEpeaady OT HapyKHBIX
TpyOOK, BHYTpEHHUE TPYOKH B BEPXHEW YacCTH ONMHUPAIOTCS HA HApY>KHbIC 4Yepes
M30JISIMOHHBIE KOJIbLIA. J[BOMHBIE TPYOKH 00ECneynBaloT 3alIUTy pe3epByapoB OT
HarpeBaHus COJIHEUYHBIMU JTy4aMHu.

Bepxuuit konerny tpyOku (3) coeauHeH ¢ ToJioBKo#M acmupatopa (7),
00€eCreynBaloIIero BCaChlBAHUE HAPYKHOTO BO3/yXa M OOTEKaHUE €ro BOKPYT
pe3epByapoB TEPMOMETPOB CO CKOPOCThIO 2 M/c. [IpykuHa acnuparopa 3aBOJIUTCSA
KItouoM (8). s ayurnero oTpakeHus COJNHEYHBIX Jyded METaUIMYeCKue 4acTu
npubopa HUKeENMpoBaHbl. braronaps u30isUuU pe3epByapoB TEPMOMETPOB OT

KopIrycCa, Xopomeﬁ HHUKCIIMPOBKEC €TI0 MCTAJUIMYCCKHUX HOBCpXHOCTCﬁ )51
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MOCTOSIHHOM CKOPOCTH JIBMKEHHUS BO3/lyXa AaCHHUPALMOHHBIA TICUXPOMETp He
TpeOyeT JOMOTHUTENBHON 3aIUThl OT ACHCTBUS COJHEUHBIX JIydeil u BeTpa. JIub
npu  OOJIBIIMX CKOPOCTSIX BETpa 3a CYET 3aTpylHEHHs BbIOpoca BO3ayXa
HapyUIaeTcsi CKOPOCTh acnupauuu. Jjisi yCTpaHeHHsI STOTO BIMSHUS MPUMEHSIOT
BETpOBYIO 3aUTy (18), KOTOpYI0 HAJEBAIOT C HABETPEHHOU CTOPOHBI HA TOJOBKY
acnuparopa.

CmauuBanue OaTuCTa MNPOM3BOAUTCS U3 pe3uHoBod rpymu (14) co
CTeKJIsHHOM  mumetrkor (15) wm  3axumom (16); Tpymia HamoJgHSAETCS
JUCTWILTUPOBAHHOW BOAOW. J[JI1 yCTaHOBKHM IICHXpPOMETpa MpHUJIaraeTcsl KproK-
noasec (13).

[Ipu paboTe ¢ acHUpPalMOHHBIM MCHUXPOMETPOM HEOOXOIHUMO CIIEIUThH 3a
COXPAHHOCTBIO €ro HHMKEIMPOBKH, HCIPABHOCTHIO acmnupaTtopa U TPYOOK,
npenoxpaHsiomux peseppyapsl. [lociae nabmoaeHuit npubop ciieayeT IpoTupaTh
3aMIlel WIM YUCTOM TPANKOW U XpaHUTh B pymisipe. [leproauyecku HE0OX0IUMO
MPOBEPATh CKOPOCTh acnupanuu. OCYHIECTBISIOT 3TO MYTEM ONpeaeiIeHUs
CKOpOCTH BpalleHusi OapabaHa ¢ 3aBOJHOU MpyXUHOU. C 3TOM WENbIO 3aBOAST
NpYyKUHY U, HabOmonas B okxomeyko (17) rojgoBKM acnupaTopa, OXUAAIOT
MOSIBJICHUS] METKH, CJeJlaHHOM Ha OapabaHe MJid NpPOBEpPKU IMcuxpoMmeTpa. B
MOMEHT MOSIBJICHUS METKHU aclupaTop 3aJepKUBAIOT KYCOUYKOM KapTOHA. 3aTeM
NPYXKUHY 3aBOAST €IIe pa3 MW acnuparop IMYCKaloT OJHOBPEMEHHO C
cekyHaoMepoMm. Korzma B okolleyke BTOPUYHO TMOSBUTCS METKA, CEKYHIOMED
OCTaHaBIIMBAIOT U OTMEUAIOT BpeMs MOJHOro oboporta. Eciu momyueHHoe BpeMs
obopora OapabaHa oTiaM4aeTcss OT BPEMEHH, YKa3aHHOTO B TIOBEPOYHOM
CBUJICTENILCTBE, HE OoJjiee ueM Ha +5 ¢, mpubop ucnpabeH. B cpeanem Oapaban
nienaeT moJiHbi 060poT 3a 80 — 95 c.

JIist mpaBUIIbHOM pabOThl MCUXPOMETPAa HEOOXOAMMO CIIEIUThH 32 YUCTOTOM
0aTHhcTa U MEHATDH €T0 10 Mepe 3arpsi3HEHUS.

Ycmanoexa. B cranmoHapHBIX YCIOBHSIX MPUOOp TMOJBELIMBAIOT HA

CrieUalibHOM CToJIOe (pe3epByaphbl TEPMOMETPOB JOJKHBI HAXOJIUTHCS Ha BBHICOTE

2 M) ¢ HaBeTpeHHOU cTOpoHbl. HabmtogaTenb npu U3MEPEHUH JOJIKEH MOIXOIUTh
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C HOIIBCTpCHHOﬁ CTOPOHBI, T. €. TAK, YTOOBI BCTCP OBLT HaIlpaBJICH OT an/I60pa K
Ha6JIIOIIaTCJIIO. B moneBbix YCIOBHAX TICUXPOMCETP IIOABCHIMBAKOT Ha TOHKOM
mMEeCTC, 3aKPCINICHHOM B IIOYBC, WM KIAAYT TOPU3OHTAJIBHO Ha CICHHAJIBHYIO

nmojcTaBky (puc. 4.3).

Pucynok 4.3 - [loacraBka aJisi acCIUPAIIMOHHOTO TICUXPOMETpPA

[Ipu ropu3oHTaIBLHON yCTAaHOBKE IMPUOOpa HEOOXOAUMO CIEAUTH, YTOOBI
MpsIMbIE COJIHEUHBIE JIydd HE TOMajaid Ha pe3epByapbl TepMmomeTpoB. [lpu
CKOpOCTH BeTpa Oosee 3 M/c BO BpeMsi HAaOIOJCHUI Ha acIUpaTop HaJEBalOT C
HABETPEHHOM CTOPOHBI 3aIITUTY.

BricoTa ycTaHOBKHM IMCHUXpOMETpa MOXKET ObITh Pa3IUYHON M 3aBUCHUT OT
eI HaOIIOICHUIA.

H3mepenusa. AcniupalliOHHBIN MICUXPOMETP BBIHOCAT Ha MECTO M3MEpPECHUI
3uMoi 3a 30 MuH, a jeToM 3a 15 MHMH 10 Hadana HaOMIOACHUM, CMAauyUBalOT OATHUCT
JUCTUJUIMPOBAHHOM BOAOW W3 PE3MHOBOM rpymn 3uMor 3a 30 MuH, JEeTOM 3a
4 muH 5o orcuera. [ns cmaunBaHus, ociiabuB 3axum (16), mOJHUMAIOT BOAY M3
TPy B CTEKISAHHYIO nUMeTKy (15) 1o yka3zaHHOW Ha HEW YepThl U OCTOPOKHO
BBOJAT MHUMNETKY Ha 3 — 5 ¢ B TpyOKy, B KOTOPOM HaXOAUTCA pe3epByap
CMOYEHHOTO TepMOMeETpa. 3aTeM BOAY M3 TUIETKA OINYCKAIOT W IHUIETKY
BBIHUMAIOT U3 TpyOku. [locie storo kiarouom (8) 3aBOIAT 10 OTKa3za MPYKUHY
acriupaTopa. Tak kak BO BpeMsi OTCU€Ta acIupaTop JIOHKEH pabdoTaTh IMOJTHBIM
X0JIOM, TO 3UMOH (32 4 MUH 710 OTCYETa) MPYKUHY acIupaTopa 3aBOJAT BTOPUYIHO.
Otcuetsl pou3BoaAT ObicTpo. CHayana OTCUMTHIBAIOT JECATHIE JOJIH CYXOro U
CMOYEHHOTO TEPMOMETPOB, a TTOTOM IIEJIbIe TPATYCHI.

®dopma 3anucu 1 00padOTKK HAOMIOACHHUIM TPUBOAUTCS B Tabuuie 4.1.
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Bbluncienne  BEeTMYMH — BJIQXHOCTH  BO3AyXa MO  [OKa3aHUSM
aCIUPALIMOHHOTO TICUXPOMETpa BBIMOJHIETCS TaK e, KaKk W MO IMOKa3aHUAM
CTaHIIMOHHOTO. TONBKO MpU OMNpeaeseHUH MapUUaIbHOTO ABJIEHUS BOJSHOIO
nmapa B TncuxpoMmeTpuueckux Gopmynax (4.4) wim  (4.5) NOACTaBIAIOT
ncuxpometpudeckuii kodddurmernt A = 0,000662. OTHOCUTENBHYIO BIAKHOCTh U
neUUUT HACBIIICHUS paccuuThiBalOT 1o dopmynam (4.2), (4.3), a TOUKy pOChI

ONIPCACIIAIOT IO IICUXPOMCTPHUICCKUM Ta6J'II/II_IaM.

Tabnuua 4.1 - ®opma 3anucu U3MEpeHHi

JlaTa Bpewms nabmronenuii
o CMOYEHHBIN
Cyxoii TepMoMETp Benuuunbl BnaxxHocTu
TEPMOMETP °
= (]
5] O a =
Ne © e} o =
S | E2 S |Eg| g5
oTcuera q; = 5 & q; = 5 & g =
S a | 8 2| 5 & | 88 s E’' E e f d
= = S < = = S < ]
o o Qo o o Qo
= =2 o = = o™
(@] (@]
= =

B ncuxpoMerpuueckux TabiMIlaXx BEIMYMHBI BJIAXKHOCTH BO3JayXa IO
JTAHHBIM aCIUPAIMOHHOTO TICUXPOMETPa OMPEICIIOTCS TaK K€, KaK U M0 JaHHBIM
CTaHIIMOHHOTO. Pa3HWIIa COCTOMT B TOM, YTO TMOMNpaBKa K MapIUaIbHOMY
JaBJICHUIO BOJSHOTO Mapa Ha aTMoc(epHoe JaBieHHME U CKOPOCTh aclupanuu
ompenensaeTcss Mo ICUXpoMeTpuyeckuMm Tabnunam (tab. 4a, 46 wim 4B) B
3aBUCUMOCTH OT PA3HOCTU TIOKa3aHMK CyXOro W CMOYEHHOTO TEPMOMETPOB.

HonpaBKa K IMMapuuajJbHOMY HAaBJICHUIO BOAAHOTO IIdpa BCCTAA ITOJIOKUTCIIbHA.

Hpumep: t = 24,5 °C, t' = 16,5°C, p = 1010 alla.

Ilo nokazanusm cyxoeo u cmouenHo2o mepmomempos 6 llcuxpomempuueckux maoauyax
(mabn. 2) Haxooum napyuaibHoe 0asleHue 800aHo2o napa (e = 12,3 ella), nomom (maba. 4a)
HAXo00uM NONPAsKy Ha OasleHue u ncuxpomempudeckutl kodgguyuenm (de = 1,01 ella) u
onpeodensem UCNPAGNIEHHOE 3HAYEHUe: ey, = 12,3 + 1,01 = 13,3 2lla. Ilocne smozo no
UCNPABIEHHOMY 3HAYEHUIO NAPYUATILHO20 OAGNIeHUsl 800AHO20 NaApd U memnepamype cyxo2o
mepmomempa (maoba. 2) Haxooum opyeue ucnpasieHHvle 3Havenus eraxchocmu. tg = I1,2°C, =
43%, d = 17,4 2lla.
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BoJsiocHO# rHMrpoMeTp MNpHUMEHSETCS [ HU3MEPEHHS OTHOCUTEIBbHOU
BII&KHOCTU Bo3ayxa. IIpm Ttemmepartype Bo3gyxa Huxke -10°C oH sABisieTcs
OCHOBHBIM IIPUOOPOM JIJIs1 U3BMEPEHUIN BIaXKHOCTH BO3/IyXa.

[Ipuemuoit wyacThio rTuUrpomerpa (puc. 4.4) CIyXUT O00€3KUPEHHBIHI
yenoBeueckuil Bosioc (1), HaTAHYTHI Ha MeTauMueckyro pamy (2). Bepxuuit
KOHEIl €r0 3aKpEIUIEH B XBOCTOBUKE PETYIMPOBOYHOIO BHUHTA C KOHTPralkow, a
HIOKHUHN cBs3aH co crpenkod (3). [lox nedictBueM HM3MEHEHUs UIMHBI BOJIOCA U
Ipy3HKa, MOAJAEPKUBAIOIIETO BOJIOC B HATSIHYTOM COCTOSIHMM, CTPEJIKa BMECTE C
OCbI0 TOBOPAYMBACTCS M (PUKCUPYET H3MEHEHUS OTHOCUTEIBHOM BIAXHOCTH
Bo3nyxa Ha mkaie (4) ¢ penenusimu oT 0 1o 100 % (uena oxnoro nenenus 1 %).
Tak Kak BOJIOC MEHSIET CBOIO JUIMHY C U3MEHEHUEM BJIAKHOCTU HEPABHOMEPHO, TO
U JICJICHUS HAa IIKAJIE€ WMMEIOT HEPABHBIE MPOMEKYTKH: B Hauyajle IIKajdbl OHU

0oJblIIe, YeM B KOHIIC.
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Pucynoxk 4.4 - BonocHoi rurpomerp MB-1

1 —e6onoc, 2 — pama, 3 — cmpenxa, 4 — wkana
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Ycmanoeka. BoilocHOM TUrpOMETp YCTAHABIMBAIOT HA IITATUBE B

MICUXPOMETPUUECKON OyJKe MEXIYy CYXUM U CMOYEHHBIM TepMmomerpamu. llepen
MOJATOTOBKOM TUTpoMeTpa K paboTe CTPENKy YCTaHABIMBAaIOT COOTBETCTBEHHO
MOKa3aHUsIM Tcuxpomerpa. s 3Toro ocBOOOXKIAIOT KOHTPraiky M MOBOPOTOM
PEryJIMpOBOYHOIO BUHTA IIEPEMEILAIOT CTPEIIKY Ha 3aJaHHOE JICJICHUE.

[Tociie 3TOrO pEryJMpoOBOYHBIM BHUHT CHOBA 3aKPEIUIAIOT KOHTPramKoM.
PerynupoBka rurpomMeTpa NPOU3BOIUTCS TOJBKO IIPU BBICOKOW BIAKHOCTH
Bo3yxa (6ombine 70 %).

N3mepenust mpou3BoaAT ¢ TOUHOCTBIO A0 1 %. [[ns KOHTpossl ncnpaBHOCTH
npubopa CTpeNKy OTBOAST HEMHOro BieBo. Ecim cTpenka Bo3Bpamaercs B
NepBOHAYATILHOE MOJI0KEHHE, TPUOOP padoTaeT HOPMAIBHO.

BoJiocHol rurpomMeTp — OTHOCUTENBHBIA IPUOOP, HO B 3UMHEE BpeMsl, IIPU
t < -10°C oH sABIAETCS OCHOBHBIM MHPUOOPOM, H3MEPSIOLUIUM OTHOCHUTEIBbHYIO
BJIQKHOCTh BO3/lyXa Ha MeTeocTaHusAX. [loaToMy ero mokasaHusi CpaBHHBAIOT C
MOKa3aHUsMU NicuxpoMerpa. s 3Toro cTposT rpaduk no exXeIHEeBHbIM OTCYeTaM
IICUXPOMETPA M BOJOCHOTO THUIPOMETpa B TEUYEHHWE OJHOTO Mecsla J0
HACTYIUIEHHUS MOPO30B: MO OCH aOCHUCC OTKIAIbIBAIOT OTHOCUTEIBHYIO
BJIQKHOCTh IO TUTPOMETPY, IO OCU OPAMHAT — OTHOCUTEIBHYIO BJIAXKHOCThH IO
ncuxpometpy (puc. 4.5). Ecnu nanHble M13BMEpEHUN U COCTOSIHUE TUTPOMETpa ObLITU
YIOBJIETBOPUTEIIBHBIMH, TO BCE TOYKH, COOTBETCTBYIOIIME BIAJKHOCTH BO3/1yXa MO
IICUXPOMETPY M TUTPOMETPY, PACIONAraroTcs y3KOW IOJIOCOH, Cpeau KOTOPBIX
MIPOBOJST IUIABHYIO JIMHUIO C YIJIOM HAKJIOHa K OCSIM KOOpAuHAT moutu 45°.
HcnpaBiieHHbIE 3HAYEHHS BJIAXKHOCTH BO3/lyXa IPU U3MEPEHUSAX B 3UMHEE BpeEMs
HaxoIsIT Mo rpaduKy C MOMOIIBIO YKa3aHHOW JHMHUM 3aBUCUMOCTH WJIU 10
Tabiuile, COCTaBICHHOW Ha OCHOBAaHMM JAaHHBIX, CHATBIX C Tpaduka (Takas
TabuIa NpuBejieHa ¢ MPaBoi CTOPOHBI pucyHKa 4.5). B aToit Tabnuie nokazaHus
TUTPOMETpa JaHbl B JIEBOU KpaiHel rpade (AecsaTKU) U BepXHEH ropu30HTaIbHON
cTpoke (eaunwuIlbl). VcnpaBiieHHOE 3HAUEHHUE BIIAKHOCTH BO3AYyXa OIpPEAeNIeTCs

Ha TMCPCCCUYCHHUU HOCCATKOB MW CAWHUI BIIAJKHOCTHU BO3yXa IIO THUTPOMCTPY.
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JlonmycTuM, OTCYET MO TUIpoMeTpy cocTaBisier 75%. HcnpaBiieHHOE 3HaueHue

OTHOCHUTEJIbHOM BIXXHOCTH BO31yXxa (1Mo Tabnuie) oynet 73 %.
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Pucynoxk 4.5 - I'paduk 1151 npuBeneHus mokazaHui TUTPOMETpaA K

IMOKAa3aHUAM IICUXPOMETpPaA

[To pesynpTaTamMm W3MEpEeHH OTHOCHUTEIHHON BIQXKHOCTH U TEMIIEPaTyphI
BO3/lyXa BBIYMCIIAIOT MaplUUalbHOE JABJIECHUE BOJASHOrO mapa mno gopmyie (4.2),
AeUIUT HachleHus o Gopmyne (4.3) U TOUKY POCHI MO MCUXPOMETPUICCKUM

tabnumam [7].

Ipumep: =50 %, t =24,1 °C. Onpedenumo E, e, d, t,

0
), d=15,0ella
100

5
E=300c2lla, e=150clla(e=
(d =30,0-15,0), t;=13,0°C
s onpedenenus smux Geiuyun NO NCUXPOMEMPUYECKUM MAOIUYAM NOIb3VIOMCS
monvko mabn. 2: 6 epage ¢ coomeemcmsyrowel memMnepamypol u 6 Cmpoxe ¢ U38eCmHoOU

OMHOCUMENbHOU BIIANCHOCIBIO HAXOOM 3HAYEHUS ty, e, d.
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B 3uMHee Bpewms, B cilyyae, €CJIU TUTPOMETP TMOKPBIBAETCS H3MOPO3bIO,
JBJIOM WA CHETOM, TUTPOMETP CHUMAETCS U BHOCUTCS B TEIUIOE MOMEIICHUE NI
OTTaWBaHUS U OOCHIXaHUS.

B cnydae 3arpsi3HEHHs BOJIOCSHOTO JATYMKA €r0 HAJA0 MPOMBITH COTJIACHO
CIIeIMaIbHOM MHCTPYKIMU. YHUCTKY BOJIOCA MOYKHO TMPOU3BOJUTH TOJBKO JIETOM
WJIA OCEHBIO, /10 OINPEJICJICHUS MMOMPABKU TUTPOMETPA.

I'urporpad (puc. 4.6) npumeHsieTcss s HENPEPBIBHOW perucTpauu
W3MEHEHU OTHOCUTEIBHOW BJIAXHOCTH BO3ayXa. [IpUEMHHMKOM BIaXHOCTH
apisieTcss mydok (35 — 50 mTyk) 00€3KUPEHHBIX YeJIOBEHYECKHX Bosioc (6),
3aKpEIUICHHbI KOHIIAMH B JIByX 5S0O0HHUTOBBIX BTYJIKaX METAUIMUYECKOTO
KpoHITeiHa (7), paciofioKEHHOTO ¢ BHEITHENW CTOPOHBI Kopityca npudopa. [Tydox
BOJIOC OT MEXAHUYECKHX MOBPEKICHUN MPEIOXPAHIETCS MPOBOJOYHOM 3aLIUTOM.
IlepenaToyHblM MEXaHM3MOM M3MEHEHUS JJIMHBI Iy4YKa BOJIOC SIBJISIETCS CHUCTEMA
peiuaroB ¢ ocsiMu. Ilydok BOJIOC 3a cepelluHy HaaeT Ha Kprouok (9), KoTopbii

COEIMHEH C PhIYaroM, yKpEeIuIeHHbIM Ha OHON OCH ¢ KPUBOJIMHEUHBIM pbryaroM (7).

)

Pucynoxk 4.6 - I'urporpad Bonocuoit M-21A

a — sHewHUlL 810, 0 — MeXaHusM cuspoepaga
1 — ocb bapabana, 2 — cmpenxa, 3 — omkuonas Kpvluuka, 4 — npomusosec, 5 — 3awuma, 6 — ny4ox 60J10c,
7 — KpoHwmetin, 8§ — ycmanogounwiti gunm, 9 — kpioyox, 10 — ocnosanue,

11 — knonka ommemuuxa epemenu, 12 — omeood cmpenxu

Ha cBoOogHOM KOHIE €ro HuMeeTcs UMWIUHAPUYECKUH Tpy3uk (4),
YAEPKUBAIOIIUK MYYOK BOJIOC B  HATAHYTOM COCTOSSHMM. brnaromaps

KpHBOHHHeﬁHBIM pblHaraM, KpHBH3HA KOTOPBLIX CIICOUAJIBHO pacCUHUTAHA,
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JIOCTUTAETCs paBHOMEpPHOE TEpEMEIlCHHE Tepa Ha JICHTE MPU HEOJUHAKOBOM
W3MEHEHUH JIJIMHBI MMydYKa BOJIOC C U3MEHEHHEM BiakHocTH. Kpome Toro, takas
nepejaya UCKI0UYaeT OOphIB MydKa BOJIOC MPHU CIyYallHOM Ha)XKMME Ha CTPEJIKY.
3anuch U3MEHEHUH BJIAYKHOCTU BO3/yXa OCYIIECTBISCTCS Ha JICHTE, 3aKPEIJICHHON
Ha OapabaHe ¢ 4YacoOBHIM MeEXaHU3MOM BHYTpu. bapaban HajzeBaeTrcs Ha
HETIOJIBIKHBIN cTepeHb (1) ¢ 3y0UaThiM KOJIECOM Y OCHOBAHHS.

B 3aBucuMocTH OT CKOpPOCTH BpallleHHsl 0apabaHa pa3auyaroT CyTOYHBIE U
HenenpHble Turporpadsl. Ha nente rurporpada ropusoHTandbHbIE NapajieabHbIe
JUHUUA COOTBETCTBYIOT OTHOCHTEJIHPHOM BIA@XHOCTH BO3JyXa B MPOIEHTAX
(Haumenbliee nenenne 2% ), BEpTUKAIbHBIE IYTH — BPEMEHH; Ha CYTOYHBIX JICHTaX
OJIHO JIeJIEHUE paBHO 15 MUH, a HAa HEJETbHBIX — 2 Y.

Ycemanoexa. T'urporpad ycTaHaBIMBAaIOT B OJHOW 3allUTHON Oyake c

Tepmorpadom Ha BepxHel moinke. s MOATOTOBKHU ero K padoTe (WiIu MpU CMEHE
JIEHT) CTpenKky OT OapabaHa OTBOAAT C MoMolblo appetupa (12), cHuUMAIOT
OapabaH, 3aKpervIsioT JEHTY, Ha 000pOT€ KOTOPOM 3amUCHIBAIOT J1aTy W BpeMs
yCTaHOBKH, Ha3BaHHWE CTAHIMHA, HOMEpP MpUOOpa, 3aBOAST YaCOBOW MEXaHU3M,
Ha/IeBarOT 0apabaH Ha HETOABIKHEIN CTEPKEHb U TIOBOPOTOM appeTHpa MOABOJISAT
nepo k Oapabany. Ilepo M0DKHO OBITH YCTAaHOBJIEHO MOBOPOTOM OapabaHa Ha
BpeMsl M TMOBOPOTOM BHWHTA (8) Ha BIIAXXHOCTh, BBIYHCICHHYIO TIO TIOKa3aHUSM
TICUXPOMETPA.

WHorma Ha myuyke BOJOC rurporpada MOryT 00pa3oBaThbCs KamlelbKU BOJBI
WIH Jea. B 3TuX cirydasix ciemyer cierka mocTy4arh 1Mo paMme I 3aHeCTH Tpruoop
B TUIOXO 00OTpeBacMoOe MOMEIIEHUE | JIaTh BJIare MOCTETICHHO OOCOXHYTh.

['urporpad — oTHOocHuTenbHBIA TpuOOp. s BBEAEHUS TMOMPAaBKH B €T0
MOKa3aHusl B CPOKU HAOIIOJEHUI 10 TICUXPOMETPY Ha JIGHTe Turporpada aenaror
3aCEYKH JICTKUM MOILEMOM Tepa ¢ MOMOIIbI0 KHOMKH (11).

Qopadomka _nenmot turporpada MPOU3BOIUTCS C TOMOIIBI0 Tpaduka.

JletoM rpaduku CTpOSATCS €KEMECSYHO MO JIAHHBIM OTHOCHUTENIbHOW BIAKHOCTH,
M3MEPEHHBIM M0 TICUXPOMETPY U CHATHIM C JIEHTHI rurporpada B CpOYHBIE YaCHI:
0 OCH abclMcC OTKJIAaAbIBAalOT OTHOCUTENIBHYIO BIQXXHOCTh IO Trurporpady, mno

OCH OpJMHAT — MO TMCUXpOMEeTpy (Kak s rurpoMerpa, cM. puc. 4.5). Cpenu
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MOJIYYEHHBIX TOYEK MPOBOJSAT CPEIHION JIMHUIO, MOIb3YSICh KOTOPOH Mo rpaduxy
OTIPEIEIISIIOT AJI KaXKI0T0 MOoKa3aHusi TUrporpada cooTBeTCTBYIOIIEE 3HAUEHHUE 110
MICUXPOMETPY U 3aHOCAT B TaOnuIy. st 00pabOTKK 3UMHUX JIEHT rpaduKu CTPOSIT
0 JIaHHBIM JABYX OJIMKaUIINX OCEHHUX MECSIIEB.

B mHacrosimee BpeMs HapsAly C BOJIOCHBIMH BBITYCKAIOT IJIEHOYHbBIE
TUTPOMETPBI U TUrporpadbl. YCTPONUCTBO IMJIEHOYHBIX MPUOOPOB OTIMYAETCS OT
BOJIOCHBIX TE€M, YTO B HUX MPUEMHHKOM CIYXaT >KUBOTHbIE TMTPOCKOTHYECKHE
IUICHKU, HATSHYThIE Ha METAJUIMYECKUE KOJIbLIA U COEIMHEHHBIE C IMepeAaronum
MeXaHU3MOM. MoryT ObITh MCIOJIb30BaHbl CUHTETUYECKHUE aHajoru (MeMOpaHsbl,
HUTH).

3ananus

1. W3yuutb yCTpOMCTBO, YCTAaHOBKY M TpaBWia HAOMIOJEHUNA MO
CTaHIIMOHHOMY U acHUpalMOHHOMY McuxpoMmeTpaM. [IpoBecTu uzMepeHue 1o
aCIUPALIMOHHOMY TICUXPOMETPY M BBIYHMCIHUTH BCE BEJIMYMHBI, XapaKTepU3yIOIIHe
BJIQXKHOCTb BO3/1yXa, 10 (hOpMyJaM U ICUXPOMETPUUECKUM TabIUIIaM.

2. W3yuuthb ycrpoiictBo rurpomerpa. Iloctpouts rpaduk cpaBHEHUS
MOKa3aHW TUrpomerpa u ncuxpomerpa. I[lo mokazaHusiM TUTpOMETpa U
TeMIiepaType BO3AyXa OIpEeAeIUTh NaplUalbHOE [aBJICHHE BOISHOTO Iapa,
ne(UUUT HACBIEHUS U TOYKY pochl (Mo ¢opMmynaM WU MCUXPOMETPUUECKUM
Tabaumam).

3. MByuuts ycTpoicTBO rurporpada, moAroToBUThH €ro sl HaOMIOACHUN U
OCBOHUTH 00paOOTKY JIEHTHI TUurporpada.

4. Haueptuth TpaduKud CYTOYHOTO U TOJOBOTO XOJa HapIHaIbHOIO
JaBJI€HUS BOJASHOIO TMapa M OTHOCUTENIbHOM BJIQKHOCTH MO  JAHHBIM

MCTCOpOJIOFI/I‘{CCKOﬁ CTaHIIHNU.

KounTpoJsibHBIE BONIPOCHI
1. Yro Takoe napuuanbHOE 1aBiIeHUE?
2. Or kakux ¢GaKkTOpOB 3aBUCHUT JaBlieHHE HacbinieHHoro mapa? Kak

HU3MCHACTCH MMapIHAJIbHOC JaBJICHUC BOJAHOTO I1apa € BBICOTOM?
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S U3mepenue armocdepHOro JaBJieHUs

AtMmocdepHoe maBiIeHHWE — OTO CHJA, JCUCTBYIOIAs Ha EIUHUILY
MMOBEPXHOCTH, T. €. aTMoc(epHOE NMaBJICHUE B KaXJOW TOUYKE aTMoc(epsl paBHO
Macce BBIIIENICKAIIETO CTOJI0A BO3AyXa C OCHOBAaHHUEM, PaBHBIM €IMHUIIE.

[Tpubop nns u3mepenus aaBienus Obul n300pereH B 1643 1. D.Toppuueniu,
MPOBOJISI OMBITHI TIO TOATBEPXKICHUIO THUIOTE3bl [amuiiess O CyIIeCTBOBaHUU
JaBJICHUSI BO3TyXa.

Enununeit nasnenus sisnsiercs [lackans (I1a), paBubiii cuie B 1 HpioToH
(H), neiictytomeii na mmomans B 1 mM° (1 ITa = 1 H/™M®). B mereoponorun
JaBJIEHHUE BhIpaXKaroT B rekromnackaisix (rlla) ¢ tounoctsio 1o 0,1 rlla.

Jlo HemaBHEro BpPEMEHHW B KauyeCTBE CJAMHUILI JIABJICHUS HCIOJIb30BaIU
MWLIHOap (MOap) U MIJTUMETP PTYTHOTO cTojioa (MM pT. cT.). CyllecTByoIue
MpUOOPHI JJIsI U3MEPECHUS JaBJICHUS MMEIOT IIKaldbl TAKXKE B Pa3HbIX €IWHUIIAX.
CooTHolieHre MEeXy dTUMU eauHuliamMu cienytomiee: 1 rlla = 1 m6ap = 0,75 mm
pT. ct.; 1 MM pt. cT. = 1,33 rlla = 1,33 m6ap.

ATt™mocdepHoe JaBJICHUE SBJISICTCS OJTHOM u3 BOKHEUIIINX
METEOPOJIOTHYECKUX BEJIMYMH. M3MeHeHrne ero BO BpeMEHHU B JIAHHOW MECTHOCTHU
TECHO CBS3aHO C pa3BUTHEM aTMOC(EPHBIX MPOLECCOB (MPHUOIMKEHUEM U
MPOXOXkKACHUEM (PPOHTOB, MIUKIOHOB, AHTUIIMKIIOHOB); Pa3iuuus 1O TOPU3OHTAIN
SIBJISIIOTCST HETIOCPEJICTBEHHOW TMPUYMHON JIBIDKCHHUSI BO3/yXa; 3aKOHOMEPHOCTHU
W3MEHEHHUsI TaBJICHUS C BHICOTOM MCTIOJIB3YIOTCS JJI PELISHUs psiia TPAKTUUECKUX
3a/1a4, B YaCTHOCTH JIJIsl ONIPEICIICHUS TIPEBBIIIICHUS MEXY ABYMS YPOBHSIMH.

Jlns pacuera HeOosbmux paszHocTed BbICOT (mo 1000 M) mcmonb3yeTcs
O6apometpuueckas popmyna babuns:

h =16000 - (1+0,0047 )2 — P2 (5.1)
Pt P

rje 7 — TpPEBBINICHUE, B M; p; U P, — JaBJICHUE BO3JyXa Ha HUXXHEM U

BepXHEM YpoBHAX, B Tlla, MOap wuam MM PT. CT.; £, — CpPEIHSS TeMIeparypa

BO3/yXxa ciost Mexay ypoBHsamE; 0,004 — ko3 duireHT pacimpeHus rasa.
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Ota dopmyna Mo3BOISET OCYIIECTBISITH OApOMETPUUECKOE HUBEIUPOBAHUE
1 MOXET OBITh HCIOJB30BaHA B MPAKTHUKE CEIILCKOTO XO3SUCTBA JJI COCTABJICHUS
TonorpaIecKux KapT B CHJIBHO IEPECEYCHHOM MECTHOCTH, KOrja OOBIYHOE

HHUBCINPOBAHUC IIPUMCHUTD TPYIHO.

5.1 IIpubopsl st HI3MepeHusi AaTMOC(EPHOTo JaBJICHUA

Jns  wu3MmepeHus: atMoc(epHOro MaBICHUS MNPHUMEHAIOT PTYTHBIE U
nepopMaIMoHHbIe 6apOMeTphl pa3HbIX TUIIOB, a IS HETPEPHIBHOW PETUCTpAIlUU
naBiieHust — 6aporpadsi.

B pryTtHBIX OapoMeTpax H3MEpeHHE JaBJICHHS OCHOBAHO Ha W3MEPEHUU
BBICOTBI PTYTHOTO CTOJ0a, ypaBHOBEIIMBAIOIIETO aTMOC(EPHOE JaBICHUE, a B
nepOpPMAIMOHHBIX — HAa 3aBHUCHMOCTH YyNPYyro nedopmamuu TBEPIABIX TEI OT
OKa3plBAEMOTO0  Ha  HUX  JaBjeHWs. Hawmbonee  pacmpocTpaHEHHBIMU
YyBCTBUTEIHHBIMU JJIEMEHTAMH B OJTHUX MNPUOOpax SBISIOTCA aAHEPOUTHBIC
MeMOpaHHbIe KOpOOKH (6apokopoOkH) W OJOKM U3 HHUX (0apoOJOKM), a TakkKe
CeNIbCUHBL. PTyTHBIE OapoMeTphl OBIBAIOT TPEX THIIOB: YallleyHbIe, CU(POHHBIC U
CU(POHHO-YAIIICYHBIC.

BbapokopoOka cocTouT M3 ABYX Kpyribix memOpaH auamerpom 30-80 mwm.
MemOpaHbl CriastHbl WM CBAapeHBI MO OKPYXKHOCTH, MUMEIOT JKECTKHE IEHTPHI C
KPETNIe)KHBIMH HOXKaMU. bapoOioku coOuparoTcss W3 OTAETbHBIX MeMOpaH.
YyBCTBUTENBHOCTh 0apo0Jioka paBHa CyYMMapHOW YYBCTBUTEIBHOCTH €TO
06apokopo6ok. Cuib(pOH COCTOUT M3 TOHKOCTEHHOW TrO(GpUPOBaHHOW TpPYOKH,
KOTOpasl 3aKpbiTa C OOOMX KOHIIOB BIASHHBIMH JHMCKaMH. B IieHTpe AMCKOB
yCTaHABIMBAIOTCSA KPENEeXKHbIE HOXKHA. Tak ke Kak W B 0apokopoOkax,
BHYTPEHHSS 4YacTh CHIIb()OHA BAKYyMHUPYETCSI.

Taxke nns W3MepeHUs NaBICHHUS TPUMEHSIOT METOJbl: OCHOBAHHBIN Ha
WCTIONB30BAaHUM YIPYTHX CBOWMCTB ra3oB (Ta30BbIe OapOMETphI); OCHOBAHHBIM Ha
3aBHCHUMOCTH TOYKH KHIICHHS OJKHUJAKOCTA OT BHEIIHETO JaBICHHUA -

TepMO6apOMCTpBI (FI/IHCOTCPMOMCTPBI); OCHOBAaHHBIM Ha HN3MCPCHUN OHOpHOfI

72



PE30HAHCHOM YacTOThI KOJeOaHWW JaTyuka, KOTOpas 3aBUCUT OT aTMOC(HEpHOro
JABJICHUSL.

CTaHUHMOHHBINA Yalie4yHblil 0apoMeTp (puc. 5.1) cOCTOUT U3 CTEKIITHHOM
O6apomeTpuueckoit TpyOku (6) nmuHoi okojo 800 MM M BHYTPEHHUM JUAMETPOM
7,2 MM, 3anIasHHOM C BEPXHETO KOHIIA U 3aMOJHEHHON OUMIIIEHHOW PTYTHIO.

Huxuaun KOHeIl TpyOKHU OIYLLEH B
MJJACTMACCOBYIO 4amiKy (9) M yKpeIrieH ¢ IMOMOIIbIO

maitosl. Yamika (9) cocTOUT U3 TpeX CBUHUYUBAIOIIUXCS

yactel. B cpenHeit yactu yamku umeercs guadparma ¢
orBepcTusiMu. Jlmadparma, 3aHUMasi ~HEKOTOPBIN
00beM, J1aeT BOBMOXKHOCTh HaJIMBAaTh B YAIlIKy MEHBIIIE
PTYTH, a TaKXKe IPEIOXPAHAECT PTYTh OT CHJIbHBIX
KoJieOaHW U OT TOMAaJaHusl BO3JyXa B CTEKISIHHYIO
TpyOKy nmnpu  mnepeHocke npubopa. bapomerp
coobmiaercst ¢ arMoc(epHbIM  BO3AYXOM  dYepe3
pe3p00BOE OTBEPCTHE B KPBIIIKE YAIIKH, KOTOPOE IS
MPENOXPAHEHUSI PTYTH OT 3arpsi3HEHUS 3aKPbIBACTCS

BUHTOM (1) ¢ kokaHoM miaitboi. CrekyssHHas TpyOka

HaxoOJIUTCS B MeTaUIMUecKoi ompabe (2). B HuxHen

Pucynok 5.1 - JacTu €€ YyKperyieH TepmMomeTp (8) s u3MepeHus
BapomeTtp TeMmneparypel npubopa c¢ uenou genenuit 1,0°C. B
YaIeYHbIN BEpXHEH YacTH OIpPaBbl MMEETCS CKBO3HAS IMPOPE3b,
CTAHIIHOHHBIN MO3BOJISIIONIAsl BHJIETh MEHHCK PTYTHOrO CTOJ0a B

1= BuuT, 2 — onpasa, CTEKJISIHHOU TPYyOKe.

3 — mxaina, 4 — KOJIbIIO,
5 — HOHHUYC, 6 — TPYOKH C
PTyThIO, 7 — KpeMaibepa,

8 — repmomertp, 9 — yamika

C neBoii CTOPOHBI TPOPE3U HaHECEHa IKkaja (3) ¢ mpeaenaMu U3MEPEHHUH OT
680 1o 1070 rlla (CP-A) wm ot 810 m0 1100 m6ap (CP-b).

Brone cTexnsHHON TpyOKH ¢ TIOMOIIBIO Kpemaibepbl (7) mepemernaercs
KOJIBIIO C YKPEIICHHBIM Ha HEM HOHUYCOM (5), KOTOPBIA CIIYXKHUT JIJI1 HABOJKH Ha
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MEHHUCK PTYTHOTO CTOJI0A M JUIsl OTCYeTa JecsAThIX noineil. B BepxHelt uactu
OTpaBbl YKPETJIEHO KOJBIO (4) 15 OJIBEIIMBaHUs OapoMeTpa.

Ycmanoeka. BapOMCTp MOABCIINBAIOT 3a KOJIBIIO HAa KPIOK B CIICIHAJIBHOM

mKkady, YKpEIJIeHHOM Ha KalmuTalbHOW CTEHKE BJald OT 000rpeBaTesIbHBIX
CHUCTEM, OKOH U JBEPEM.

Hzmepenun. llepen wu3MepeHHEeM OTKPBIBAIOT IIKad ¢ BKJIIOYAIOT
ocBelleHne. BHavalle OTCUMTBHIBAIOT IOKAa3aHUS TEPMOMETpPA C TOYHOCTBIO 10
0,1°C, a nmorom, ciierka nocTy4an I0 3al[UTHON orpaBe bapoMeTrpa, 4TOObI MEHUCK
PTYTH B CTEKISIHHOM TpyOKe NPUHSI HOPMaJbHYIO (OpMY, MOABOMAST CBEPXY
HOHUYC C MOMOUIBIO KPEMAIBEPhl A0 KAXKYIIETOCA KAaCaHWs €ro HUXKHEro cpesa
BEpIIMHBI MEHHUCKA PTYTU (IIPU MPaBUIBHOM YCTaHOBKE HOHMYCA CJieBa U CIIpaBa
JOJIKHBI OBITh BHJIHBI HEOOJIBIINE YTOJIKUA MPOCBETA) U OTCUUTHIBAIOT MOKa3aHUS
6apomeTtpa ¢ TouHocThio a0 0,1 m6ap (0,1 rlla) (puc. 5.2 u 5.3). Llenvie nenenus
OTCUUTBHIBAIOT [0 HUKHEMY CpE3y HOHUYCA, a JECAThIE — [0 HOHUYCY.

Jlenenue HOHMYCa, COBHAAAIOLIEE C JACICHUEM IIKaJbl, IOKa3bIBAET YUCIIO
JICCATHIX TOJICH.

Bapomertp-anepoun BAMM-1. AnHepouabl BBINYCKAIOTCS HECKOJIBKHX
KOHCTpYKIMil. B Hacrosmee BpeMs Haubojee pacHpOCTPAHCHHBIM SIBISETCS
6apometp-anepouss BAMM-1. Ilpuniun neicTBUs ero OCHOBaH Ha JedopMalriuu
MeMOpaHHBIX aHEPOUIHBIX KOPOOOK MO/ ACHCTBUEM JIaBJIEHUs U MPeoOpa30OBaHUS
JUHENHBIX MepeMeIleHUd MeMOpaH MOCPEICTBOM MEepelaTOYHOI0 MEXaHU3Ma B
YIJIOBBIE IEPEMEILEHUSI CTPEJIKM OTHOCUTENBHO IIKAJbI.

UyBCTBUTENbHBIA 3JIEeMEHT aHepounaa (puc. 5.4) cCOCTOUT U3 Tpex

MOCJIEI0OBATEILHO  COCJAMHEHHBIX aHEPOUJIHBIX KOpoOok (2) (6apoObioxa).
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a) 0)
Pucynok 5.2 — Honnyc Pucynok 5.3 — Ilonoxxenue riasa
CTaIlMOHAPHOTO YaIIEYHOTO IIPU OTCYETE 10 OapoOMETPy
O6apomeTpa a) MpaBWIbHOE 0) HEMPABIIHLHOE

OnHa M3 KpemneKHBIX HOXKEK €ro HENMOABIKHO MPUKPEIJICHA C IMOMOIIbIO
MJIACTUHBI K cToMkaMm (16), pacmoyiO)KEHHBIM MEXAY METAUIMYECKUMU IulaTaMu
(1), a BTOpas MApHUPHO COCJAMHEHA C MOMOIIBIO XKECTKOU Tiaru (3) ¢ pbrlUuarom
npoMexyTouHoit ocu (5). BropeiM peluarom ee sBisieTcsi IBIXKOK (8), KOTOPBIT
COCJIMHEH IJIACTUHYATO-IIapHUPHOU 1ienoukoit (10) ¢ ponukom (12), Haca)KEeHHBIM
Ha oOmryto co crpenkor (7) och (11). Jlnsg co3maHusi MOCTOSHHOTO HATSXKCHUS

nenoyku Ha ocu (11) umeercs cnvpanbHas IpyKuHa (Bojocok) (14).

Pucynok 5.4 - Mexanusm 6apometpa-aneponsia BAMM-1

1 — nnama, 2 — anepouonsie kopobku, 3 — msea, 4 — pviuae, 5, 11 — ocu,
6, 15 — pecynuposounviil u yCMano804Hbll UHMbL, 7 — cmpenka, 3 — 0sudicok, 9 — mepmomemp,
10 — yenouka, 12 — ponux, 13 — nracmuna, 14 — nonocox, 15— cmotixu
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Jlist oTcuera AaBieHHMs K BEpXHEH IJlaTe C MOMOIIbIO BTYJOK M BHHTOB
npukperuieHa miactuHa (13) ¢ orBepctuem B 1eHTpe i BbixoAa ocu (11), Ha
KOHEIl KoToporo HacaxeHa ctpeinka (7). [lmactuHa MMeeT KpyroBylo ILIKaly C
nenenusiMu B nackansax. llena ognoro aenenusa 100 I1a wim 1 rIla. Ha HekoTopbix
aHepouJax WIKajga rpagydupoBaHa B MUJUIMMETpPax PTYTHOrO cTojiba ¢ LEHOM
nenenus 0,5 Mm.

Jlist u3mMepeHusi TeMrepaTypbl nmpubopa B NpOpe3d IIKAIbHOM IMIaCTUHBI
MPUKPEIUIEH 1yrooopas3Hblii pTyTHBIA TepMmomeTp (9). llena neneHus mikasbl
tepmomerpa 1°C.

PerynupoBka 4YyBCTBUTEIBHOCTH aHepouga NpU €ro NpoBEpKe IMpo-
M3BOJUTCS BUHTOM (6), a yCTaHOBKA CTPEIKM Ha COOTBETCTBYIOIIEE JEJICHUE —
BuHTtoM (15). Ilocne mpoBepku mnpubopa HE PEKOMEHAYETCS TOJIb30BATHCS
PEryIMPOBOYHBIMUA BHHTaMH, TaK KakK 3TO BJEYET 3a cOOOM M3MEHEHHE MOMPaBOK
aHepouja.

MexaHu3M aHepoujia MoMeNIaeTcsl B MJIACTMACCOBBIM KOPITYC, 3aKpbIBAETCS
CTEKJIOM, KOTOpPO€ 3aKperuiieTcss HaBUHUYEHHBIM Ha KOPITYC KoJiblloM. B koprmyce
€CTh OTBEpCTHE, Yepe3 KOTOpOoe MpHU MPOBEPKE MOXKHO BpallaTh C MOMOIIbIO
oTBepTKH BUHT (15). AHepoun xpaHutca B QyTiasipe. DTO MPEOXpPaHIET €ro OT
PE3KUX KOJeOaHUi TeMnepaTypsbl.

Ycmanoexka. bapomerp-aHepousi yCTaHABIMBAIOT TOPU3OHTAIBHO Ha

CHenuanbHON MOJACTaBKE WM Ha cTose. DyTiisap, B KOTOPOM HaXOAUTCS aHEpOus,
OTKPBIBAIOT TOJIBKO Ha BPEMsI U3MEPEHUH.

Hzmepenuna. [lpu u3MepeHusix BHayajue OTCUUTHIBAIOT TEMIEPATYypy IO
TepMoMeTpy npu aHepouae ¢ TouHocTbio 10 0,1°C. Ilocne aToro, ciaerka nocry4yan
o CTEKJy aHepouja s TPeofOoSieHUuss TpPEeHUs B Mepejarolleidl 4acTu,
OTCUUTHIBAIOT MOJOKEHUE CTPEIKM OTHOCUTENIbHO IIKaJbl ¢ TOUHOCTHIO 70 0,1rlla
nunu 0,1 MM pT. CT.

Qopadoomka _uszmepenun. B noka3zaHus aHepouJa BBOIAT TPU IMOIPABKHU:

HIKAJIOBYI0, TEMIIEPATYPHYIO U JOOABOYHYIO.
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IIkajsoBasi mNoONpaBKAa YYHUTHIBAET MHCTPYMEHTAIbHYI0 HETOYHOCTH
aHepouJa, BO3HUKAIONIYI0 B PE3ylbTaTe TEXHOJOIMUECKUX JOMYCKOB MIpH
M3TOTOBIIEHUHU Nprbopa. B pa3iauuHbIX yyacTKax IIKaJbl OHA MOKET ObITh pPa3HOM.
B noBepo4YHOM CBHUIETENBCTBE IIKAIOBBIE MOMPABKU MPUBOJATCS JIJIs1 BCEW LIKAJIbI
yepe3 kaxaple 10 rlla wim 10 MM pr. cr. g DpoOMeEXKYTOUYHBIX NOKa3aHUU
MOMPABKY ONPEACINISAIOT MyTeM UHTEPIOJISAIINH IBYX COCETHUX MOIMPABOK.

TemneparypHasi mompaBKa y4YWUTBIBaeT BIMAHME Temmueparypsl. llpu
OJIHOM U TOM 3K€ aTMOoc(epHOM JAaBJICHUHM, HO pa3HOM TemmepaType mnpubdopa
MOKAa3aHMs aHEePOHIa MOTYT OBITh Pa3HbIMU, TaK KaK C U3MEHEHUEM TEMIIEpaTyphl
yIPYyrocTh MeMOpaHHBIX KOPOOOK HE OcTaeTcsl MOCTOSSHHON. UTOOBI MCKIIOYUTH
BIIMSIHUE TEeMIIepaTyphl, Moka3zaHus anepouaa npusogirca k 0°C. [ns sToit uenu
OTIpeJIeNieH TeMIlepaTypHbIi K03 GUIMEHT, MPeCTaBIAIOMNNA cOO0NH U3MEHEHHE
MOKa3aHWs aHepouaa MNpu H3MeHeHuu temrepaTypbl Ha 1°C. OH yka3aH B
MOBEPOYHOM CBUJETEILCTBE. /{115 monydyeHus: TeMrnepaTypHOi MOMpaBKU €ro Hajlo
YMHOKUTb Ha TEMIIEpATypy npuodopa.

Jlo0aBoYyHAs MONMPaBKa YYUTHIBAET OCTATOUYHYIO AePOpMALMIO0 KOPOOOK.
Ota mnomnpaBka MeHsieTcs BO BpeMeHHU. [103ToMy B MOmpaBOYHOM CBUAETENILCTBE
yKa3blBalOT Jary ee onpeaeneHus. Jl0o0aBOYHYI0 MONPaBKy pPEKOMEHIYETCs
ONpPENENATh HE peXe OJHOro pasa B 6 MecsleB, a Npu 0apOMETPUUECKOM
HUBEJTUPOBAHUM — JO Hauyaja u mocie paboTel. [ns ompeneneHust 106aBoYHOMN
MOMPaBKU HEOOXOJMMO MPOBECTH OAHOBPEMEHHBIE OTCUETHI MO CTAHIMOHHOMY
yaiieyHomy OapomeTrpy u aHepouny (3 — S5 orcueroB). Pasznuma wmexny
MOKa3aHUsIMU PTYTHOIO OApOMETpa C yUeTOM BCEX MOMPABOK U aHEPOUJIa C ABYMS
nomnpaBKkaMu (TeMMepaTypHOW W IIKaJIOBOM) OyaeT J00aBOYHOM MOMpPaBKOM K
anepouay (tabm. 5.1).

bapomeTpbl-aHepoubl  MMEIOT UIMPOKOE paclHpocTpaHeHHe, TaK Kak
rabapuTel WX HEOOJbIIME, OHM TMPOCTHl B OOpamieHUH U YIAOOHBI MpHU
TpaHcHOpTUpOBKe.  BcenenctBue  3Toro  aHepouabl  HCHOJB3YIOTCA A

0apoMeTpUUECKOr0 HUBEJIUPOBAHMUS.
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Tabnuua 5.1 - ®opma 3anucu 11t onpeeseHns 100aBOYHOM MOMpaBKU

Yameunsiit 6apoMeTp Anepounn
= = MoTpaBKa
aomonc|] 5 | 2 | 5 | 85| £ | £ |s5| & |B:| gz
HabmI01e s s s S 5 < s S & 2 3 o =
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HUU = = g 8 < = = § < 8 < 8 g
= Q T s ) o e
> cD; = 5 2} > cD; [ 2 5 2} g( =
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Baporpap M-22A npumeHsieTcs I HEOPEPBIBHOW  PErMCTpALUU
n3MeHeHnt atmocdepHoro nmamieHusa. [lpuemnas vacte Oaporpada (puc. 5.5)
COCTOUT W3 HECKOJBKUX aHEPOUIHBIX KOpoOOK (11), CBUHUEHHBIX MEXKIY COOO0M
(6apo6sok). bapo6iok HIKHUM KOHIIOM YKpeIJieH Ha OuMeTauIM4ecKon
IUTACTHHKE, PachoiokeHHoW mona 1uiatod (12), a BepXHUM KOHIIOM COEIWHEH
taroit (7) ¢ mepematomield 4acThto. C TOBBIMIEHUEM aTMOC(EPHOro aBJICHUS

06apo0JI0K KOPOOOK YKOPAuUBAETCS, C TOHMKCHUEM — YIITUHSICTCS.

11

Pucynoxk 5.5 - baporpadp M-22A
1 — cmpenka nepa, 2 u 3 — KpoHwmeunsl, 4 — yCmMano8ouHvlll 8uHmM, 5 — puviuae, 6 — ynop, 7 — msea, 8§ — ocb

nepa, 9 — knonka ommemuuxa spemenu, 10— omeod cmpenxu, 11 — bapobnox, 12 — naama, 13 — 6apadban

78



[lepenatomast dactb Oaporpada TmpeAcTaBlieHa CHUCTEMOM pPbIYAroB.
N3menenne BbICOTHI OapoOioka uepe3 Tary (7) BocnpuHUMaeT pwivar (5) ¢
HIAPHUPOM, PACTIOIOKEHHBIM B TOJBHXKHOM KpoHIITeiHe (3), W mepemaer ¢
nomo1bto TArH (7) Ha peryar (5), pacnofiokKeHHbIH Ha 0JTHOM ocH (8) co cTpenkoi
(1), 3akanuuBaromeiicss mepom. [lojoxkeHue TMOABMKHOTO KpoHIITeHHa (2),
MMEIOIETOo IapHUp B KpoHIuTelHe (3), GuKcupyeTcs: cBepXy BUHTOM (4), a CHU3Y
— ynopHoi npyxxkuHoi. [loBopotom BuHTa (4) MOXHO IEpeMeIaTh MOJABUKHBIN
KPOHIITEHH BOKPYI €ro IIapHUpa W TeM CaMbIM HM3MEHATH IMOJIOKEHUE BCei
pBIYAXHOW cUCTeMBbI, He aepopmupys Oapobiok. Bunr (4) sBusercs
perynupoBoYHbIM. OH CIYXKUT [JJIsi YCTaHOBKM Iiepa Ha COOTBETCTBYIOIEE
JIeIeHHe JIaBlieHus Ha JeHTe Oaporpada.

Peructpupytonieid yacteto 6aporpada siBisiercss 6apadban (13) (¢ yacoBbIM
MEXaHU3MOM BHYTPH), Ha KOTOpBI HajaeBaeTcss OyMmakHas JneHTa. Ha nente
Oaporpada ropuzoHTaIbHBIE JIMHUU COOTBETCTBYIOT aTMOC(HEPHOMY JIaBJIEHUIO B
MuunOapax (lleHa HauMEHBIIEro AeieHus 2 MOap), a BepTUKAJIbHBIE IyTd —
BpeMeHH. B 3aBUCMMOCTH OT CKOpOCTHU BpalieHus 0apabana 6aporpadsl ObIBAIOT
CYyTOYHbIEC U HelenbHble. Ha cyTOuHbIX LIeHa JeneHust paBHa 15 MUH, HA HeJEb-
HBIX — 2 4.

Ycmanoexa. baporpad ycTaHaBIMBaIOT TOPU3OHTAIBHO HAa CHEHUATBHOM

MOJIKe WJIM Ha CTOJIE HEJAJIeKo OT PTyTHOro Oapomerpa. Bo m3bexaHme pe3kux
KoJIeOaHUI TeMIepaTyphl OH JTOJKEH OBITh yIaldeH OT OTOMUTEIBHBIX TPUOOPOB 1
3alllMIIEH OT BO3JEHCTBUA CONHEUHbIX Jyuyeil. Ilepen ycranoBkoit Oaporpada
appetupoMm (10) OTBOIAT CTpeNKy C MepoM, CHUMAIOT OapabaH, 3aBOJST 4acOBOM
MeXaHM3M U Ha OapabaH HaKJIAIbIBAIOT OyMaXHYIO JIGHTY, Ha KOTOpOH
3alMCHIBAIOT JIaTy W BpeMms ycTaHOBKHU. llocie storo GapabaH HameBamT Ha
HETIOJIBMKHBIA CTEpPKEHb, YKPETUICHHBIM Ha IulaTe, MOBOPOTOM appeThpa Mepo
MOABOAAT K OapabaHy Tak, 4TOOBI MOJOKEHHUE €r0 COOTBETCTBOBAJIO BPEMEHU U
BeJMYKMHE aTMocdepHoro AaBieHus (o 6apomeTpy) B T1aHHbIA MOMEHT. Bo Bpems
paboTHI MPUOOpa B CPOKU HAOIIOICHHM Ha JICHTE HAaXKaTUEeM Ha KHOTIKY (9) aenatot

34CCYKU IOJId CPABHCHHA €TO MOKa3aHUM C MMOKa3aHUSIMU 6ap0MeTpa.
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5.2 bapoMeTpHnuyeckoe HUBEJIMPOBAHHE

bapoMerpruueckoe HUBETHUPOBAHUE — OIMPECICHUE MPEBBIIICHUS OJIHOTO
YPOBHS Ha MECTHOCTH HaJ JPYrUM 10 J[JaHHBIM HM3MEPEHUN MJaBIICHUS U
TEMIEpaTyphl BO3IyXa HA ITUX YPOBHSIX.

JUis  w3MepeHus JaBICHUS HCIONB3YIOT aHEepOWI, [JIsl H3MEpEHUs
TEMIEPATyphl BO3AyXa — aCUPANUOHHBINA ICUXPOMETP (OTCUET IEA0T TOIBKO 10
CyxoMy TepMomeTpy). st 6ombielt TOUHOCTH JeNatoT ABa OTCYETa MO MPUOOpam:
CHauajga MO OJHOMY OTCYETy Ha HIDKHEM M BEpPXHEM YPOBHSX, a TIOTOM IIO
BTOPOMY OTCYETY B TOM e MOCIeA0BATENbHOCTH (Tabd. 5.2).

[IpeBbilieHne  ompeaessitor 1o  Oapomerpudeckoi  dopmyne (5.1),
MOJICTABIISISI CPEHME W3 JABYX OTCUETOB 3HAYCHHS MABJICHUS W TEMIIEPaTyphl

2
BO3yXad Ha KaKJIOM YPOBHC. HpeBBIHICHI/IC BBIYUCIIAKOT C TOYHOCTBIO JO I M.

Tabnuua 5.2 - ®opma 3anucu U3MepeHHi

Cpennee u3 IByX OTCUETOB

°C

JaBJICHUE
TeMIeparypa

No orcuera
ITonpaBka
3HAYCHHUE

BO3/1yXa, MM

Temneparypa
Bo3ayxa, °C
Temneparypa

aHepousa,
[IpeBrpilieHNE

BO3ayXa, °C

Otcyer gaBiieHUS
UcnpasnenHoe

pT. cT. wum rlla

Jara nzmepeHui
Mecto uzmepenui

3aganus:

1. M3y4uTh yCTPOMCTBO M YCTAaHOBKY PTYTHOT'O YaIlle4YHOrO OapoMeTpa u
OapoMeTpa-aHepoua, U MpaBuiia U3MEPEHUM 110 HUM.

2. Onpenenuth 100aBOYHYIO MOMPABKY K aHEPOUY HA 1aTy 3aHSATUH.

3. OHpeI[CHI/ITB BBICOTY 3JaHM: IIPHU IIOMOIIX aHCPOUIA.

2 [lpumep. Ha HmwkHem ypoBHe naBieHus Bo3ayxa Pj= 1004,6 rlla, TemmepaTypa BO3qyXa Ha HIDKHEM
t; = 10,5°C, Ha BepxHeM ypoBHE p, = 1002,6 rlla, t,=10,0°C. IloacraBnsas nanHeie B ¢popmyry (2.1), Haxomum

MIpEBBIILIEHUE MEXTY ABYMS ypoBHAMH. OHO paBHO 17 M:

10,5+10,0 1004,6 —1002,6
h =16000- (1+ 0,004 - )- =16,6 = 17m

2 1004,6 +1002,6
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4. I3yunts ycTpoiicTBO Oaporpada u rnmpaBuiia ero yCTaHOBKH.
5. TlpoBectu OapoMeTpUUYECKOE HHUBEIUPOBaHUE (OMPEAEIUTh BBICOTY

3MaHUA).

KouTpoJsibHbIE BONIPOCHI
1. Yro takoe atmochepHoe napieHue? s yero naBiieHHE MPUBOJIUTCS K
YPOBHIO MOpsi?

2. Kak u modyemy U3MeHsIETCs ¢ BRICOTOM aTMocdepHOoe AaBieHue?
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6 3MepeHue CKOPOCTH M HANIPABJICHUS BeTPa

B Mereoposioruun BeTpOM Ha3bIBa€TCsl TOPU3OHTAIBLHOE IEPEMEICHUE
BO3/yXa, a CKOPOCTBhIO BETpa - TOPU3OHTAIbHAS COCTABJISAIONIAS CKOPOCTU
MEepEeMEILICHUs] BO3JlyXa OTHOCHTEJIBHO 3eMHOM moBepXHOCTU. OCHOBHBIMU
XapaKTEePUCTUKAMU BETpa SIBISIOTCS CKOPOCTh U HAINpPaBJICHUE.

CkopocTh BeTpa M3MEPSIIOT YUCIOM METPOB, KOTOPOE BO3AYIIHBINA MOTOK
MPOXOAUT B CeKyHIY (M/c). IHOT1a ee BhIpakaroT B KUJIOMETpax B yac (KM/4) WiIu
B YCJIOBHBIX €JIMHMIIAX — Oasiax.

Hampapiienne BeTpa omnpenensioT TOWM YacThlO TOPU30HTA, OTKyAa IyeT
BETEp, M BhIpaXkKaloT B pyMOax rOpu30HTa WM B yII0OBbIX Ipaaycax. Hanpasnenue
BeTpa B pymOax TOpH30HTa ONpeAessItoT 1o 16-pymOoBoil cucteme (B
cootrBeTcTBUM ¢ puc. 6.1). s oOo3HaueHHs pyMOOB HCIOJIB3YIOT HadalabHbIE
OyKkBHI cTpaH cBeTa. [Ipu u3MepeHun HampaBleHUs B Ipajaycax IPUHUMAIOT CeBEP
3a 360 mwim 0°, BocTtok — 90°, ror — 180°, 3amag — 270°.

BoznayimiHaeie moToku B arMocdepe TypOyJIeHTHBIE, a HE JIAMUHApHBIE, T.€.
Macchl BO37yXa TMEPEeMENAloTCsl B BHUIE BUXPEM pa3HBIX pPa3MepoOB, MOITOMY
CKOPOCTh W HalpaBJeHUE BETPa HENPEPHIBHO U3MEHSETCS. MTHOBEHHBIE CKOPOCTH
Y HapaBJICHUS HEYCTOMYMBBHI, TOCTOSTHHO KOJIEOJIIOTCS OKOJIO CPETHUX 3HAUCHUH.
OOBIYHO MTHOBEHHBIE CKOPOCTH BETpa YCPEIHSIOTCS B TeueHue 10-MUHYTHOTO
WHTEpBaJIa BpEMEHH (MHOT/Ia B TEYEHUE JABYX MUHYT). MTHOBEHHbIC HAMpPaBICHUS
YCPEIHSIOTCS B TEUCHUE 2 MUH.

B psne cnydaeB OIEHHMBAIOT TOPBIBUCTOCTh BETpa, T.€. HM3MECHEHHUE
MTHOBEHHBIX 3HAQUYEHUHW CKOPOCTH U HANpaBJeHUS BeTpa BO BPEMEHHU.
[TopBIBUCTOCTH  OIICHUBACTCS KAuY€CTBEHHO TI0 CTENEHU  HM3MEHYMBOCTHU
MTHOBEHHBIX 3HAQYEHUW CKOpOCTH U HampamieHus. l[lopeiBUCTOCTH BeTpa
XapaKTepU3yeTcsl TakKe MaKCUMaJTbHBIMU 3HAYCHUSMH MTI'HOBEHHOW CKOPOCTHU
BeTpa. A caMa MTHOBEHHAasi CKOPOCTh €CTh CKOPOCTh B JJAHHBI MOMEHT BPEMEHH C
OCPEIHCHHEM B WHTEpBaJie 2-5 C BCIEACTBUE WHEPIUOHHOCTH H3MEPUTEIIHLHOTO
npubopa. V3MepeHne CKOPOCTM W  HampaBJICHHS] Ha  METCOCTAHIUAX

ocyuiecTBisieTcsl Ha BbicoTe 10-12 M OT moBepXHOCTH 3EeMIIH.
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Pucynok 6.1 - Pactionoxxenune pym00B

C — cesep, IO — 1or,

CCB — ceBepo-ceBepo-BOCTOK, FOKO3 — roro-toro-3aman,

CB — ceBepo-BOCTOK, }O3 — roro-3amnan,

BCB — BocTOKO-CEBEPO-BOCTOK, 3103 — 3amamo-roro-3amnap,

3 — 3amanm, B — BocTOK,

3C3 — 3amamo-ceBepo-3anaj, BIOB — BoCTOKO-10r0-BOCTOK,
C3 — ceBepo-3armaf, OB — roro-Bocroxk,

CC3 — ceBepo-ceBepo-3arna, IOKOB — 1oro-1oro-BocTox.

Berep sBnsercs BaxkHBIM ¢akropoMm cpeasl. OH  00ycCIOBIMBaeT
MepeMeIIMBaHUEe  BO3JyXa, TOJJACPKHUBAas IMOCTOSHCTBO Ta30BOT0  COCTaBa
aTMoc(epbl, IEPEHOC BOISHOTO Mapa M TETIa Ha 3¢MHOM TTOBEPXHOCTH, OKa3bIBACT
BIIUSHUE Ha PEKUM OCHOBHBIX METCOPOJIOTHUECKHX (DaKTOPOB B MPHU3EMHOM CIIOE
cpenu pacTeHHil. BeTep crmocoOCTBYeT OMBUICHUIO PAaCTCHUH M TEPEHOCY CEMSH
JTUKOPACTYIINX JEPEBHEB, TPAB, ABISACTCS JACIICBBIM HCTOYHHKOM YHEPTHH.

OT CKOpOCTH BETpa 3aBHCIT HCIIApeHWE W TpaHcnupamnws. [Ipu CrIbHOM
BETPE M BBICOKOH TeMIlepaType BO3AyXa B PE3yJIbTaTe BBICYIIMBAHHUSA TOYBHI
MPOUCXOJNUT yBSJAHWUE pACTEHUH. 3HAYUTCIBHOE YCHICHHWE BETpa MOXKET
COIPOBOXKJIATHCS PAa3BUTHEM TBLILHBIX Oypb. CHIIBHBIN BeTep HAHOCUT OOJIBIION
Bped JCPEBBbSAM, O0JIaMbIBasl Cy4Ybsl, BETBH, M IIOCEBaM, BBI3bIBas IIOJICTAHHE
XJ1€00B, U T. II.

CKOpOCTB N HaAIIpaBJICHUC BCTpa HCO6XOI[I/IMO YUUTBIBATH IIPHU IIPOBCACHUU
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MOJKOPMKH TOCEBOB YJOOpPEHUSIMU W TPU OINBUICHUHM CAJ0B STOXMMHKATAMU C
CaMOJIETOB U BEPTOJETOB, MPU OPOLICHHWHM HOXKJAeBaHWeM U mp. Hampasienue
TOCHOJICTBYIOIIMX BETPOB BAXKHO 3HATh MPH 3aKIAJKE JIECHBIX IOJOC U IMOCEBE
KyJHUC, TIPU OCYIIECTBICHUH MEPONPHUSATHIA MO CHEro3ajepKaHuio U Oopnde C

BETPOBOI 3p0O3UEH, MpU BEIOOPE MecTa AJII CTPOUTENBCTBA (PEPM U JKUJIBIX 3JJaHUU.

6.1 IIpudGops! 11 H3MEPEHUS CKOPOCTH M HANIPABJICHUS BeTpa

[TpuGopsl 1715 U3MEPEHHsI CKOPOCTH BETPaA HA3bIBAIOTCS aHEMOMETpaMHu, IS
U3MEpPEHUs CKOPOCTU U HANpPaBIICHHs BETpa — aHEMOPYMOOMETpaMHu, a HEKOTOPbIE
U3 HUX — BeTrpoMmepamu. IlepBHYHBIMM NPUEMHHKAMH HAIpaBJICHUS BeETpa
ABIAIOTCS (itorapku, kosneco CanelipoHa, BETpOBOIl KOHYC.

drorapka npecTaBisieT co00i KECTKYI0, ACUMMETPUYHYIO, OTHOCUTEIIBHO
BEPTUKAJIBLHON OCH, CUCTEMY M3 TUIACTUH U MPOTHUBOBECA. DTO CUCTEMA CBOOOHO
BpallaeTrcs BOKPYI BEPTUKaJIbHOW ocu. Iloa naBieHMeM BETPOBOTO IOTOKA
¢dmorapka ycTaHaBIMBAETCA B IJIOCKOCTH BETpa MPOTUBOBECOM HABCTPEUY BETPY,
T.. YKa3bpIBaeT HamNpaBlIeHHE, OTKyAa JyeT BeTep. BoJbIIMHCTBO Qurorapok
COCTOUT M3 ABYX IUIACTUH, PACTIOJI0KEHHBIX O] YTJIOM APYT K IPYTY.

JlJist u3MepeHust CKOPOCTH BETpa B KaueCTBE MEPBUYHBIX MpeoOpa3oBaTeeit
UCIIOJIb3YIOTCS:  YallleYHble BEpPTYIIKM, BO3AYIIHbIE BUHTBI M CBOOOJIHO
MOJIBEIICHHbIE OKOJIO TOPU30HTAIBHOW OCH IUIACTUHBL. Tak ke MOryT ObITh
ucrnoyib3oBanbl TpyOku [lpanatis (u3Mepss KU30bBITOUHOE [aBIEHHE B TPYOKE,
OTIPEJIENISIIOT CKOPOCTh BETpa), TEPMONPUEMHHUK (pa3iuyHble Teja, TeMIeparypa
KOTOPBIX OTJIMYAETCA OT TEMIIEPATypbl OKPYXAIOLIETO BO3AyXa; MO KOJIUYECTBY
Teria, TePSeMOMY TEIUIOM, U OIpEAENsieTCs] CKOPOCTh BETPa; 3TO MOT'YT ObITh
TEPMOIAphl, TEPMOCOIMPOTHUBIICHHS), NPUEMHUK aKyCTHYECKOTO W3Iy4YeHUs B
aKyCTUYECKUX aHEMOMETpPAX.

JUiss u3MepeHuss CKOPOCTM M HaIlpaBjieHUs BeTpa Hauboibllee pac-

MPOCTPAaHECHUE UMEIOT (JIrorep, aHeMOPYMOOMETPBI 1 aHEMOMETPHI.
>
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®aorep craHuMoHHbI (puc. 6.2). IlpueMHMKOM HampaBlIeHUS BeTpa
CIyXUT JnByxjonactHas durorapka (1) ¢ mporuBoBecom. OHa yKperieHa Ha
TpyOKe (7), KoTopasi HaJeBaeTCsl Ha 3a0CTPEHHBINA KOHEI HeToABMXHOUM ocH (10) u
CBOOOIHO Bpamiaercs BOKpYr Hee. Jlnsi ompeneneHHWs HampaBlIeHUS BETpa Ha
HEMOJBIXKHOM ocu  pacnonoxeHa wmydpra (9) ¢ Bocemblo MTH(TaAMHU,
yKa3bIBAIONIMMH HAIIPaBJICHUE CTPaH CBETA.

[IpueMHHUK CKOpPOCTH BeTpa CMOHTHpPOBaH Haja Qurorapkoid. MM cioyKuT
NpsIMOYTOJIbHAs MeTaJIndeckass Jocka (rutactuHa) (6), cBOOOAHO Kaudarolasics
OKOJIO TOpU3OHTaNbHOM ocu (3), 3aKperuyieHHOM B ymopax pamku (2)
NEePIeHIUKYIsApHO ¢urorapke. [Ipm oTCyTCTBHE BeTpa TOI JEHCTBHUEM CHIIBI
TSOKECTH IJIACTHHA 3aHMUMAET BEPTUKAJIBHOE IMOJIOKCHHE, MTPH BETPE OTKIAHSICTCS
OT BEPTHKAJIM Ha YTOJI O, MPOMIOPIUOHAIBHEIN CKOPOCTH BeTpa. Pamka nmeet ayry
(5) ¢ Bocempro mTH(PTaMH, TIO KOTOPHIM OTCUMUTHIBAIOT TIOJOXKEHHE JIOCKH,
OTKJIOHSIOIICWCS IO/ IEHCTBUEM BETpa, M MPOTHUBOBEC (4) ISl ypaBHOBEIIMBAHHUSI

ayru. Htudter Hymepytores ot 0 1o 7.

PucyHok 6.2 - ®nrorep CTaHIIMOHHBIN

1 — gmocapra, 2 — pamxa, 3 — copuszonmanvhas oce, 4 — npomusosec, 5 — dyea co wwmugmamu,
6 — memannuueckas oocka, 7 — mpyoka, 8 — nonacmu, 9 - mygpma, 10 — nHenodsudicnas oce
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s yno6cerBa otcyera uyetHble mTudThl (0, 2, 4, 6) NIMHHEE HEUETHBIX
(1, 3, 5, 7). Kaxxnomy mtuTy COOTBETCTBYET OIpe/IeNIeHHAs] CKOPOCTh BETpa.
JInst BBIpaXKEHUSI CKOPOCTH BETpa B M/C TIOJB3YIOTCS TPagyHpOBOYHOMU

tabnumnei (Tadma. 6.1).

Tabmuma 6.1 - ['panyupoBounHas Tabiuia ¢GIOrepoB C JIETKOW U THKETOU

NOCKOU

CkopocTts BeTpa,

CkopocTb BeTpa, M/c
Mm/c
[Tonoxenne nOcKku [Tonoxenne nOcku

Jerkas | TsbKemast Jerkas | TsbKemast

J0CKa | JOCKa J0CKa J0CKa
Htudr 0 0 0 Htudr 4 8 16
Mexny mrupramu Ou 1 |1 2 Mexny mtupramu 4 u 5 |9 18
ItudT 1 2 4 tudr 5 10 20
Mexny mrupramu 1 u2 |3 6 Mexny mtudramu 5 u 6(12 24
Htudr 2 4 8 tudr 6 14 28
Mexny mrupramu 2 u3 |5 10 Mexny mrudramu 6 u 7 |17 34
Htudr 3 6 12 Htudr 7 20 40
Mexny wtuptamu 3 uéd |7 14 Beoie mrudgra 7 >20 >40

Hzmepenus. [lpu onpeneneHun HamnpaBlIeHUs BeTpa HAOJIOAATENb CTOUT
MO/l yKa3zaTeJeM HalpaBlICHUs BETpa, CIEAUT 3a IOJIOKEHHWEM NPOTHUBOBECA
¢dmorapki  OTHOCHTENBHO —yKa3aTelbHbIX IITH(PTOB H OTMEYAeT CpeaHee
ITOJIO’KEHHUE MPOTUBOBECA 32 2 MHH.

JlJist u3MepeHust CKOPOCTH BETpa HEOOXOUMO HECKOJIBKO OTOMTH OT MayThl
¢dmorepa U cTaTh Tak, YTOObI IOCKAa U Ayra co MTUTaMU ObUTH XOPOIIO BHUJIHBI.
CkopocTh BeTpa HenpepblBHO M3MeHsieTcs. [loaTtomy oTmedaroT HOMep MITH(TA,
COOTBETCTBYIOILIETO CPENHEMY IOJOKEHUIO JOCKU B TeueHue 2 MuH. [locie aToro
CKOPOCTb BETpa Mo HoMepy MTU(TA NEPEBOAIT B M/C (B COOTBETCTBUU € TaOIUIIEH

6.1). Hanpumep, Bo BpeMs u3MepeHMI JAocka (JIeTKas) HaXOAWJIaCh OKOJIO
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TpeThero MTHQTa, 3HAYUT CKOPOCTH BeTpa Obl1a 6 M/c.

W3mepenust 1o (arorepy Mo3BOJISIFOT OTMPESIUTh XapakTep BeTpa (POBHBIH,
MOPBIBUCTHIN, MEHSAIOIINK CBOE HAINpaBlIEHWE) U MaKCHUMalbHYIO CKOpocTh. llpn
CKOpOCTAX BeTpa Oombiie 20 M/c U3MEpeHHsI MPOU3BOIAT MO (IItorepy ¢ TSHKEIOH
JIOCKOM.

[Ipu 5TOM 3amMMCHIBAIOT CpPEeHEE W BEpXHEEe IMOJIOKEHHE IOCKH, Kyla OHa
JIOXOWJIa B TEUEHHUE 2 MUH.

AnemopyMmoOomerp M-63M-1 — nucrannuonasii npubop (puc. 6.3). On
npeaHa3Ha4YeH i1 U3MEPEHHS CpeaHEeH, MTHOBEHHOW, MAKCUMAIIBHOW CKOPOCTH U
OCPETHEHHOTO HAIPaBJICHUS BETpa.

AHEeMOpyMOOMETpP COCTOMT W3 JaT4MKa, U3MEPHUTEIBHOTO IyNbTa, OJIOKa
NUTAaHUS W COCOUHHUTENbHOro Kabemns. I[IpwHIMI neHCTBUS €ro OCHOBaH Ha
3aBHCHMOCTH YaCTOTHI CJIEOBaHHUS WMITYyJIbCOB Ha BBIXOJE JaT4MKa CKOPOCTH
BeTpa U (pa30BOTrO CABUTA MEXKIY JBYMsI CEPUSIMH HMITYJIbCOB, BHIPAOATHIBAEMBIX

AaTYUKOM HaAIIpaBJICHUS BCTpaA.

HANFPARMEHHE BETPA CEOPOCTE BETPA

D &3
®

a) 0)

Pucynok 6.3 - Auemopymbomerp M-63M-1

a — OamuuK CKOpOCmu U HANPAGIeHUsi 6empad, 6 — U3MepUMenbHblll NYTbm,
1 — eopuszonmanvhoiii kopnyc, 2 — grioeapka (xeocmosoe oneperue), 3 — 6030YuHbLIL UHM, 4 — HAPYIHCHAS

mpyba, 5 — eepmuKanibHas CMoUKa
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JlaTyMkoM HampaBJeHUs BeTpa sBIsSeTCA ¢iorapka, HMEImas BUT
ob0bemMHOro obtekaemoro kopmyca (1) ¢ BepTHUKaIbHO paCMOJIOKEHHBIMU
gonactssMu  (2) u  uwiuHIpoMm (4); JaTYMKOM CKOPOCTH BETpa  CIIYXKHUT
YETBIPEXJIOTACTHON BO3AYIIHBIM BUHT (3), YCTAaHOBJIEHHBIA Ha TOPU30HTAIbHOMU
ocu B nepeaHeil yactu ¢mrorapku. dmrorapka BMecTe ¢ LWIMHIPOM CBOOOJIHO
MOBOPAYMBAETCS BOKPYr CTOMKHU (5), HEMOJABMIKHO YKpEIUICHHOM Ha Maurte. Ha
CTOWKE HAXOAMTCS OPUEHTHUP ISl YCTAHOBKM JAaTYMKA OTHOCUTEIBHO CTpaH CBeTa
U HITETICEIbHBIN pa3beM sl MOAKIIOYEHHS COCIMHUTEILHOTO Kabes.

N3meputenbHbIii MyJIbT CMOHTHPOBAaH B MPSMOYTOJILHOM KOpIyce, Ha
JUIEBOM MaHEIH KOTOPOTO PACIOIO0KEHbI yKa3aTeln XapaKTepPUCTUK BETPa, PyUKU
W KHONKH ymnpaBieHus. OTCYET MaKCUMaJbHOM W MIHOBEHHOM CKOPOCTH BeTpa
MPOU3BOJAT IO LIKaje C ABYMs Mpenenamu usMmepenuid. [Ipeaensr uamMepenuit mno
BepxHe mkasne ot 0 1o 60 M/c ¢ ueHo# nenenus 2 M/c, Mo HUXKHEHN mKkane — ot 0
no 30 m/c c ueHou genenus 1 wm/c. IlepekirodeHne Ha HUXKHIOW MIKATY
OCYIIECTBIISIETCS] KHONKOW MEpEeKIIIoueHUs. YKa3zaTeldb CPEeIHEH CKOPOCTH HUMEET
1eHy neneHust Oonbimoi mkanel 0,1 M/c u mamoit mkansl 10 m/c. BrirodueHue
YCTaHOBKH JJIsl OTCYETA OCPETHEHHOW CKOPOCTH BeTpa 3a 10-MUHYTHBIN MHTEPBAI
MIPOU3BOIUTCS] TOBOPOTOM PYUKH.

HanpaBnenue Berpa ompenensieTcs Mo IKajie, COCTOSUIEH U3 JIBYX YacTeu.
[Tonb3yroTCST UMHU B 3aBUCUMOCTH OT I[BeTa MHAMKATOpoB. [lo BepxHel mikane
OTCUUTHIBAIOT MPU KpacHOM I[BeTe MHAMKaTopa (mpexaeinbl uamepenuii 0 — 360°),
M0 HWDKHEW - MPH 3eJICHOM IBeTe MHAuKatopa (mpeaensl usmepenuit 180 - 360 -
180°). Llena aeneHust Kaxxaou mkansl 5°. BriitoueHne KaHaia HalmpaBJICHUsT BETpa
MIPOU3BOIUTCS HAXKATUEM KHOIIKHU.

HlTencenbHble pa3beMbl I MOAKIIOYEHHUs Kabened nartuumka v OJoka
MATAHUSI HAXONSTCS Ha 3aJHed CTEeHKe IMyibTa. bBIIOK NHUTaHUS COJIEPKUT
AKKyMYJISITOPHYIO OaTtapero W BBIIPSMUTEINb, OOecreunBaomuid padboty npudopa
OT CETU NEPEMEHHOTO TOKA.

Ycmanogka. Jatuuk aHeMopyMbomeTpa YCTaHABJIMBAIOT Ha

METAJUIMYECKOM MauTe Ha OTKpBITOﬁ momaaxke WJIW KpPbINIC 3JaHHA, a
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WU3MEPUTEIBHBIN MYJIbT U OJIOK MUTAHUS — B CIY>KEOHOM MOMEIEHUU Ha CTOJIE WU
CHeIUaNbHON MOJCTaBKE Ha pacCTOSTHUU He Oosiee 2 M Jpyr oT apyra. JlaTuuk u
WU3MEPUTEIBHBIM MYJIbT COCIMHEHBI MEXAY COOOW 7-)KUIbHBIM KalejeM JJIMHON
150 M, a U3MEpUTENbHBIN TyJIbT U OJIOK MUTAHUS — KaOeaeM JJIMHOMN 2 M.

H3zmepenuna. HaxaTueM KHOINKM BKIIOYAKOT Y3€J U3MEPEHUS CKOPOCTH
Betpa. [Ins omnpenenenus cpegHed ckopoctd 3a  |0-MUHYTHBII MHTEpBal
MOBOPAYMBAIOT /IO YIOpa PYydKy M HPOU3BOAAT cOpOC TOKa3aHWM yKazaress
CpPEeIHEN CKOPOCTH C MOMOUIBIO KHOMKHU. Ilociie aBTOMAaTM4ecKOro OTKIIOUYEHHS
MEXaHMW3Ma OTCUMTHIBAIOT 3HAYEHUSI CPEAHEH CKOPOCTH BETPA, MO HUKHEMY
yKa3aTeo IIKalbl (YepHas CTpesiKa) — MTHOBEHHYIO CKOPOCTb, a MO BEpXHEMY
ykazareno (KpacHasi CTpejka) — MaKCHUMaJbHYI0 CKOpPOCThb. OTCUETBI CKOPOCTH
BETpa CHUMAIOT C TO4YHOCThIO 10 1 M™/c. Ilocie »TOro MOBOPOTOM pYHYKH
MPOU3BOJAT COPOC MAaKCUMAaJIbHOW CKOPOCTH J0 COBIAJICHUS TMOKa3aHUM CTPEIOK
MaKCUMaJIbHOW U MTHOBEHHOU CKOPOCTEM.

Jlns ompeneneHuss HampaBi€HUs BeTpa 3a 2 — 3 MUH [0 HU3MEPEHUU
Ha)KaTHEM KHONKH BKJIIOYAIOT LKAy, CIEAAT 3a MOJIOKEHUEM CTPEIKUA B TEUEHUE
2 MUH M TPOU3BOJAT OTCYET [0 HUXKHEN WIIM BEPXHEW IIKaje B 3aBUCUMOCTH OT
LBETAa UHAUKATOPA C TOYHOCTHIO 10 5°.

AHemoMeTp pydHoil vameuynblii MC-13 (puc. 6.4) cuyxur s
U3MEpPEHUs CpelHeld CKOpOCTH BeTpa 3a HEOONbIIHE TMPOMEXYTKH BpPEMEHU
(06pryn0 10 MuH) B mpenenax ot 1 go 20 m/c. Ero mumpoko nmpuMeHSIOT Hpu
arpoMeTeopOJIOTMUECKUX HAOMIOIEHUAX ISl U3MEPEHUSI CKOPOCTH BETpa Ha MOJISAX
C Pa3aUYHBIMU KYJIBTYpaMH, B JIECOMOJOCAX U JIP.

UyBCTBUTENBHBIM 3JIEMEHTOM AHEMOMETpPA SABJISIETCS YallleyHas BEPTYILKA
(1) ¢ deTbIpbMs MONYMIAPUSAMHU, OOPAIIEHHBIMU BBITYKIOCTSIMU B OJIHY CTOPOHY.
Beprymika HacaxxeHa Ha och (3). B HmwkHel 4YacTu OCb UMEET YEPBAYHYIO
(BUHTOBYI0) Hape3ky (5), compuKacaroulyrocs ¢ 3yOuaThbIM KOJIECOM, KOTOpOE

nepeaacT BpalllCHUC BCPTYIIKU CUCTHOMY MCXaHU3MY.
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CueTHBII MEXaHU3M TOMEIIEH B KOpITyce
(4) m mpexacraBisier coboil cUCTEMY 3yOUaTBIX
KOJIEC, CBSA3AHHBIX C TPEMS CTpeJIKaMHu, KOTOpbhIe
MPU BpalleHUU BEPTYIIKH MEPEMEIIAIOTCA IO
TPEM IIKaJIaM.

LentpanpHas mkana umeetr 100 nemeHwuii.
[lo »orTolf mmIKaje OTCUUTHIBAIOT JACCATKH U
eIUHUIIBI 000pOTOB. Masbie MIKaibl UMEIOT IO
10 nmenmenuit m cayxaT sl OTCYETa COTE€H H
ThICSTY 000poTOB. [Ipu MoTHOM 000POTE CTPEIKU
1o OOJIBIIION IIKaJe CTpesiKa Ha IIKajJe «COTHH
MMOBOPAYMBAETCS HA OJTHO JICJICHUE U T. 1.

CueTHBIE  MEXaHHW3M  BKIIOYAETCAd U

BBIKJITFOYACTCS appCTUPOM, BBICTYHaIOH_[I/II\/i KOHCI],

KOTOPOTO PaCIIOJIOKCH C60Ky KOpImyCca 1 UMECT

PUCYHOK 6.4 - AHEMOMETP BUJ IOJBUKHOTO KonbLa (7).

py4HOH yameunsiii MC-13 JIBukeHneM appetupa BBEpX (MIPOTHB YaCOBOM

CTpENKH) CUETYUK aHEMOMETpa BKIIOYAIOT, a

- 2 dyorcka, .
CEPIYILIG, < SAUUMIET CYIEL— npmkenneM BHH3 (IO YacOBOM CTpENKe) —

3 —ocwb, 4 —kopnyc, 5 — uepssk,

6, 10 —ymxku, 7 — koavyo appemupa, BBIK/TIOYAIOT.

8, 9 —wmnypol, 11 — eunm

B koprnyce mpubopa no o6e CTOpOHBI appeThpa BBUHYEHBI JBa yIIKa (6) U
(10), gyepe3 koTopble MPOTATUBAIOTCA KOHLBI mIHYpa (8), (9), MpUKpEIIeHHOTo K
KoJbIly (7) AJIsl BKJIFOUEHMSI U BBIKJIIOUEHHS MPUOOpa, KOTr/la ero Hejb3s J0CTaTh
PYKOH.

OT MexaHMYeCKHX MOBPEXICHHHM BEpTYyIIKA 3alUIIEHA METANTMYECKUMHU
nyxkkamu (2) (Ha pUCYHKE IOKa3aHO MECTO KperulieHus ux). B HikHell uactu

Kopryca umeercs BUHT (11) /u1st ycTaHOBKM aHEMOMETpa Ha CToJioe.
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Ycmanoska. Pydnoil aHemMoMeTp YCTaHABIMBAIOT Ha CTOJI0E HYXHOU

BBICOTHI, BBUHUYMBAsA BUHT (11) B BepXylKy cToji0a, UM JEpXkaT Ha BBITSHYTOU
pyKe IUJIOCKOM TIOBEPXHOCTBIO KOpIIyca MapajulesibHO HaIMpaBiIeHUIO BETPa,
IIKaJIbHOM CTOPOHOM K HAOII0AATEIO.

Hzmepenus. [lepen uamepeHuEM P BBIKIIOYEHHOM CUETYUKE 3aITUCHIBAIOT
HayaJIbHbIE TOKa3aHUs, T. €. MOJOKEHHE BCEX TPEX CTPENOK (ThICSYM, COTHH,
JECSTKU, €AMHUIIbI), YCTAHABIMBAIOT aHEMOMETpP Ha 3aJlaHHOM BbIcOTE U yepe3 20
— 30 ¢, Korjga CKOpOCTh BpallleHHs] BEPTYIIKUA YCTAHOBUTCS, CYETYUK aHEMOMETPA
BKJIIOUAtOT. Yepes omnpeaereHHoe BpeMs (Ha MpakTUuKe yame Bcero uepe3 10 mun
MocJie BKJIIOYEHHUS) CYETUMK BBIKIIOYAIOT M 3alMCHIBAIOT HOBBIE IMOKa3aHUS
npubopa (TbICAYM, COTHH, AECATKU, €IMHUIIBI) W BpeMs padoThl Tpubopa B
cekyHaax. CekyHAOMEp BKIIOYAIOT M BBIKJIIOYAIOT OJIHOBPEMEHHO C appeTUpPOM
aHEMOMETpA.

[lo pazHOCTH MOKa3aHUM CuUeTYMKA, JIEICHHOW Ha BpeMs paboThl mpudopa,
OTIPENIEIIAIOT CPpeIHEe YUCIIO JIeTIeHni cueTunka B 1 ¢ (Tabdm. 6.2). Jlns BeIpakeHus
CpellHEel CKOpOCTH BeTpa B M/C TOJB3YIOTCS MOBEPOYHBIM CBUIETEIHCTBOM

JaHHOT'O an/I60pa, B KOTOPOM NMCCTC:A FpaHprOBO‘IHBIﬁ I‘pa(i)I/IK 500041 Ta6JH/IHa.

Tabnuua 6.2 - dopma 3anucu U3MepeHuit

OTcueTsl Bpewms Yucno
Mecto Pa3znocth CkopocTtb,
Bpems . . pabotsl | 000POTOB
HU3MEpEeHUI Ha49aJIbHBIN | KOHCIHBIM | orcyeToB Mm/c

npubopa,c| B lc

Mexnay HaOIIOACHUSIMUA aHEMOMETP XpaHUTCS B QYTISIpE C BBHIKIIFOYUEHHBIM
MEXaHU3MOM.

Jlisi u3MepeHusi MTHOBEHHOM CKOpPOCTH BETpa MOXET OBbITh MCIOJIb30BaH
aHemMomeTp pyuHoi HHAYKIMOHHBIH APU-49 (unrepBan ocpennenus 3-5 c),
KOTOpBIN MMeEeT MIKaly, rpaayupoBaHHylo B M/c. [Ipenensl uamepenus ot 2 10
30 m/c. JlelicTBue mpubopa OCHOBAHO HA U3MEPEHUU YIJIOBOIl CKOPOCTH BpAILlCHMUS

Tpexqameqﬁoﬁ BCPTYIIKHU C ITOMOIIBIO MArHUTOMHAYKIIUOHHOI'O TaXOMETpaA.
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6.2 IloBTOpsieMOCTH HANIPABJICHMH BeTPa M IITHJICH

Jlns  XapakTepUCTHKH BETPOBOIO pPEXHMMa MECTHOCTH MOTYT OBITh
HEOOXOJUMBI CBEJICHUsI O MPEUMYIIECTBEHHOM HampaBieHuu Berpa. s sToro
BBIYUCIISIIOT TOBTOPSEMOCTh MO KaXJAOMY pymOy, BbIpakass €€ WJIM YHCIOM
CJIy4aeB, COOTBETCTBYIOIIMX JAHHOMY pyMOY, MJIM B MPOIIEHTaX OT OOIETro uucia
cllydaeB Bcex HampaBienuii. Hampumep, B Tabmune 6.3 nOpuBoaUTCS
MOBTOPSIEMOCTh Pa3JIMUHBIX HANPABICHUW BETpa B MPOILIEHTAX MO MHOTOJIETHUM

JaHHBIM JJIA SHBAPA U UIOJIA.

Tabmuma 6.3 - TloBTopsieMocTs HampaBieHuil BeTpa (%) U cpeaHee Yuciio
ITHIEH

Mecsin C CB B OB IO 103 3 C3 Yucio
SHBapp 35 11 6 10 20 8 7
Hromns 9 8 13 5 6 10 33 16 9

W
~

JUis  HarmsigHOro  NPEACTaBICHHUS O  PACHPEACNICHMH  Pa3IMYHbIX
HaIpaBJICHUI BeTpa 3a COOTBETCTBYIOUIUH MEpUOa BpeMEHHU (Mecsll, CE€30H, T'0J)
UCIIOJIB3YIOT Tpaduueckoe U300pa’keHue, MOJTy4YuBIIEe Ha3BaHHWE PO3bl BETPOB

(puc. 6.5).

PucyHnok 6.5 — IIpumep nocTpoeHus po3bl BETPOB
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JI71s1 MOCTpOEHUST pO3bl BETPOB U3 OJHOM TOYKU MO HAINPABICHUIO OCHOBHBIX
BOCbMH pPYMOOB OTKJIAJIBIBAIOT OTPE3KH, COOTBETCTBYIOIIUE IOBTOPSIEMOCTU
HarnpaByienusi Betpa (%) maHHoro pymoOa B BeiOpaHHOM Maciitade. [lonyueHHbIe
TOYKHU Ha pyMOax COCIUHSIOT MPSIMBIMU JUHUSMH (B COOTBETCTBUHM C PUCYHKOM
6.5). B neHTpe po3bl BETPOB MOKA3BIBAIOT YHUCJIO IITWICH. AHAIU3UPYS PO3Y
BETPOB, MOXXHO CJieJlaTb BBIBOJ, 4YTO B JaHHOM Cliy4ae TMPOMBIIIJICHHbIE
npeanpusaTus U (Gepmbl JIydllle pacrnojaraTh ¢ FOKHOM WIJIM CEBEPO-BOCTOUYHOMU
CTOPOHBI OT HACEJICHHBIX TyHKTOB, JIECHBIE TOJIOCHI — B HAMPABJICHUHU C CeBepa Ha

IOl U T. [I.

3ananus:

1. W3yuutrb yCTpOHCTBO W YCTAHOBKY CTaHIIMOHHOTO  (urorepa,
aneMopymbomerpa M-63-1, pydHOoro aHeMOMeTpa CO CUYETHBIM MEXaHW3MOM U
IpaBuiIa U3MEPEHUI MO HUM.

2. M3MepuTh CKOPOCTh BETpa PYYHBIM AHEMOMETPOM Ha 3allMIIEHHOM H
OTKpPBITOM y4YacTKaX.

3. IlocTpouTh pO3blI BETPOB IO JAHHBIM METEOPOJIOTMYECKON CTaHLHMHU U

CAcCaaTb UX aHaJIu3.

KouTpoJsibHBIE BONIPOCHI

1. Uto Takoe BeTep?
2. Kak onpenensitorcsi CKOpocTh U HallpaBjeHue BeTpa?
3. Uto Ha3bIBaeTCs MOPBIBUCTOCTHIO BeTpa? OT Kakux (pakTopoB OHA

3aBUCUT?
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7 NU3mepenue arTMOC(epHBIX 0CAAKOB U BbICOTHI CHEKHOI0 MOKPOBA

ATMocdepHbIe 0CaZKu — 3TO BOJA B KUIKOM U TBEPAOM BHUJIE, BbINA A0S
Ha MOBEPXHOCTh 3€MJIM M Ha3eMHbIE MpeAMEThl U3 00JaKOB (J10KIb, CHET, Tpa,
Kpyna, Mopoch u Jip.). Ocagku MMEIOT Ba)KHOE 3HAaYeHUE Mg (POpMUPOBaHUS
MOTOJbl W KJIMMaTa W SBISIOTCS €CTECTBEHHOW MNPUYUHOW YBIAKHEHUS
teppuTopun. JKuakue ocaaky - NOXKIAb, POca, TBEPABIE - CHET, Ipajl, CHEXKHas
KpyIIa, TOJI0JIEe ], UHEH.

Ocanku, BBINTAJAIOMINE HA 3€MHYIO MOBEPXHOCThH, U3MEPSIOTCS TONIIMHOMN
ClOsi BOJBI B MUWJUIUMETpAX, KOTOpPbIA oOpa3oBajics Obl Ha TOPU30HTAIBHOM
MOBEPXHOCTH OT BBINABUIMX OCAJAKOB MPHU OTCYTCTBUU MHOPUIBTPALMH B 3EMIIIO,
CTCKaHUs M HCIIAPEHHs JTUX OcaakoB. KonmuecTBO OCanKOB ONPENENSIOT IS
KOHKPETHBIX IPOMEKYTKOB BpeMeHU (MM B MUHYTY, MM B 4ac, MM B MECSI], MM B

roJ) ¢ TOYHOCTHIO 110 0,1 MM.

7.1 IIpubopsl 1jisi HI3MEPEeHH s 0CATKOB

W3mepeHrne KOJIMYECTBA OCAJKOB IMPOU3BOJUTCS  OCAJAKOMEPAMH U
JIOXKJIEeMEepaMu, pErucTpalus HW3MEHEHUHW UX KOJMYecTBa BO BpPEMEHU U
MHTEHCUBHOCTH — ILTIOBHOTPAPOM.

Ocaakxomep TperbsikoBa SBISIETCS OCHOBHBIM NMPUOOPOM JIJIsi U3MEPEHUs
KOJIMYECTBA JKUJIKUX U TBEPAbIX OCAAKOB. B KOMIIEKT ocajgkoMepa BXOJIAT JBa
HWIMHAPUYECKUX BeApa (0CaJKOMEpPHBIE COCYJIbI), KPBIIIKA K BEApPY, IUIAHOYHAS
3alllMTa, TaraH Jjisl yCTAaHOBKH Be/Ipa U U3MEPUTEIbHBIN CTaKaH.

Benpo (3) ocamkomepa (puc. 7.1) umeetr BbicoTy 40 cM u TUIOmIaab
npueMHoi mosepxHoctn 200 cM>. BHyTpH Beapa BmasHa auadparma (2) B BHIS
YCEUEHHOT'0 KOHYCa, OTBEPCTHE KOTOPOH ISl YMEHBIICHHS UCTIAPEHUSI OCATKOB U3

BeJlpa B JIETHEE BpeMs 3aKpbIBaeTcsi BOpOHKOH (1).
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Pucynok 7.1 - Ocankomep TpeTbsikoBa

1 — soponxa, 2 — ouagppaema, 3 — eedpo, 4 — kornauox, 5 — Hocux, 6 — NIAHOYHAS 3aUUMA,

7 —noocmasexa, 8 —necenxa, 9 — usMepUMenbHblll CIMAKAH

C BHEIIHEW CTOPOHBI Beapa JJis CIUBa COOPAHHBIX OCAJIKOB B H3MEPH-
TEeIbHBIA CTakaH mpumnasH Hocuk (5) ¢ konmaukoM (4). Bempo ocagkomepa
YCTAaHABJIMBAIOT B TaraH, KOTOPBIM 3aKPEIICH HEMOIBHUKHO Ha METAJUTHYCCKOMN
noacrtaBke (7).

JIJIsi yMCHBIIICHUS BIIMSIHUS BETpPAa HAa KOJWMYECTBO OCAJKOB, IONABIINX B
BEJIpO, MPUMEHSETCS BeTpoBas 3amura (6), cocTosias u3 16 TpamenueBUIHBIX
TIaHOK. BepXHue KOHIIBI TTAHOK OTOTHYTHI BO BHEIIHIOIO CTOPOHY M HAXOMSTCS
Ha OJHOW BBICOTE C BEPXHMM KpaeM Beapa. KpemsaTcs oHM 3a yImIKM Ha
METaJUTMYECKOM KOJIBIIE, KOTOPOE C TTOMOIIBI0 YETHIPEX KPOHIITCHHOB COCTMHEHO
c TtaraHoM. IDTaHKW pacmoyioKeHbI Ha PABHOM pACCTOSHUU JPYr OT Jpyra u
COCIMHEHBI MEXTy COO0H BHU3Y U BBEPXY IICITIOYKAMH.

M3mepeHre KOIMYecTBa 0CaIKOB MPOM3BOIUTCS U3MEPUTEIIBHBIM CTaKaHOM
(9), xoTopslii npeacTaBiseT coboir MeH3ypKy ¢ AeneHusMu (100 nenmenuii). OmaHO

3 .
JIeJIeHHEe CTakaHa 1o oobemy paBHoO 2 cM”. [Ipu miomanm npueMHON MOBEPXHOCTU

2

2cm
200 cM” 910 coorBercTBYeT 0,1 MM 0camKoB ( 7 10=0,lmm

200cm
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Ycemanoexka. Mecto YCTAHOBKH OCaAKOMCpa JOJIKHO OBIThH YAAaJICHO OT

OKpYXaIOIMX MPEIMETOB Ha PACCTOSIHUE HE MEHEE WX TPEXKPAaTHOM BBICOTHI.
Taran ykperuisioT Ha METAJUIMYEeCKOM MOJCTaBKe TaK, 4YTOObl BEpPXHUU Kpaii
YCTAaHOBJIEHHOTO B HEM BEJApa HAXOJWJICS Ha BBICOTE 2 M OT MOBEPXHOCTH 3E€MJIU.
[Ipu BbIcOTE CHEXHOro MmokpoBa Oosnee 60 cM ocagkoMep YCTaHABIMBAIOT Ha
3amacHoOM cToJ0, KOTOpPBIM Ha 1 MeTp BbIIE€ OCHOBHOTO. PsoM c mojcraBKOM
OcaJIkoMepa HaXxOUTCs JeceHka (8).

H3mepenua. Bo Bpemsi U3MEpeHU MNpPOU3BOISIT CMEHY Benep (4 pasza B
cytkn). [lyctoe Beapo, 3aKpbITOE KPBIIIKOHN, BEHIHOCIT U3 MOMEIICHHS U 3aMEHSIOT
UM BeJIpO, CTOsIIIee Ha Tarane ocajkomMepa. CHUMAIOT C HETO KPBIIIKY, 3aKPhIBAIOT
CHSITOE BEAPO M IMEPEHOCHAT B MOMEIIECHHE, TIe MU3MEPSAIOT KOJUYECTBO OCAIKOB.
Copepkanuecss B Bepe OCAJAKU MEPEMBAIOT Y€pe3 HOCUK B U3MEPUTEIbHBIN
CTakaH, YCTaHOBJICHHbIH Ha TOPU30HTAJIBHOW MOBEPXHOCTH, U OTCUUTHIBAIOT IO
MOJIOKEHUIO YPOBHS BOJABI YHUCIO JelieHud crakaHa. M3Mepenue konmyecTBa
TBEPABIX OCAJKOB NMPOU3BOJAT IMOCJIE TOTO, KaK OHU MOJHOCTHIO PacCTaioT, MpHU
ATOM BEAPO JOJIKHO OBITh 3aKPBITO KpbIlIKOM. Eciu ocagkoB okaxkercs 6onee 100
JICJICHU CTakaHa, TO H3MEPSIOT UX B HECKOJBKO MPHUEMOB, 3alUChIBAasl YHCIIO
JEJCHUN KaXJA0ro u3MepeHuss u obmryto cymmy (tadn. 7.1). KomuuectBo
BBINABIIMX OCAJKOB B MHIJIUMETpPax COOTBETCTBYET YHCIY JI€JICHUM CTaKaHa,
yMmeHblIeHHoro B 10 pas.

K pesynbraTam m3aMepeHuil BBOISAT NMOMPABKYy Ha cMauuBaHue Beapa. s
KHUJKUX OCAJKOB, KOJUYECTBO KOTOPBIX MeHble 0,5 feneHus crakaHa, momnpaBKa
cocrapnser +0,1 MM, a nus ocankoB 0,5 neneHus ctakaHa W OOJbIIe MOIMpaBKa

paBHa +0,2 Mm.

Tabnuua 7.1 - ®opma 3anucu U3MepeHUit

Bpewms Bemmagenus Yucno nenenuit KomnuecTso NHTEeHCcuBHOCTH
OCa/IKOB, 4 MMH n3mepurensHoro | [lompaBka OCaJIKOB OCaJIKOB,
HAYAIIO KOHEIL CTaKaHa MM M°/ra MM/MHH
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[Io maHHBIM TPOAOTKHUTCIBHOCTA BBHINAJACHUS OCAIKOB OMPEICIAIOT
MHTEHCUBHOCTD UX 3a 3TOT Nepuoja (MM/MUH).

JloskneMep HANMOYBEHHBIH TPUMEHSIOT [JI1 HM3MEPCHHUS KOJUYEeCTBa
KHUJIKUX OCaIKOB, KOTOpBIC HAOJIOMAIOTCS Ha ypOBHE MOYBHI. CUHTACTCH, YTO
BETPOBas 3alllUTa IMOJHOCTHIO HE MPEAOTBpaIlaeT 00pa30oBaHUE 3aBUXPEHHUH Y
MPUEMHOI'0 OTBEPCTHSI OCaJKOMeEpa, T.€. HE MCKIIYAeT NOrpenrHocTs. HMx
MOJIHOCTBIO HMCKITIOYACT HANIOYBCHHBIH OCAJKOMEpP, KOTOPBIA YCTaHABIWBAaCTCS B
yrayOJIeHUH B 3€MJIe, €ro MPUEeMHOE OTBEPCTHUE HAXOAMUTCS Ha YPOBHE 3eMJIH, I
CKOpOCTh BeTpa L=0. B mpuemMHoe oTBepCTUE MoMaaacT NPAKTUYECKH CTOIBKO Ke
OCaJKOB, CKOJBKO Ha JIOOYI Jpyryr OJMXKaWlIyl0 TOPU3OHTAJIBHYIO
MTOBEPXHOCTb.

Hcnonp3yroT JokAeMeEp MPEUMYIIECTBEHHO B KOMIUICKTE C UCTIAPUTCIISIMH.

Hoxnemep coctouT u3 Beapa (2) u raesna (3) (puc. 7.2).

JloxknemepHoe BeIpo OTJIMYaeTCs OT Beapa oOcajgkoMepa Oofbliein
Iomaapio moBepxHocTu (500 CM2) U HaJlM4yueM CIUIONIHOW KOHYCOOOpa3HOU
nuadparmMel (4) ¢ OTBEPCTHEM Y BEPIIMHBI IS CTOKA BOJBI B HUXKHIOK YacTh
BeJIpa.

['HEe3710 M3roTaBIIMBACTCS W3 JUCTOBOM CTaduM W MUMeeT (opMy HHUIUHApA
BBICOTOM 28 cM U quameTpoM 35 cM. B gHe rHe3/1a MMEIOTCS OTBEPCTHS I CTOKA

BOJIbI, IIOTABIIECH B HETO, M TPU MPYKUHSALIME ONOPHI (5) Isl YCTAHOBKH BEApPA.

Pucynok 7.2 - IlouBennsiit noxaemep ['P-28

1 — Hocuxk, 2 — eedpo, 3 — enesz00, 4 — Juagpazma, 5 — onopel
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Ycmanogka. 1104BeHHBIN JOXKIEMEDP YCTAaHABIMBAIOT B TEIUIOE BPEMS IO

Ha OTKPBITOW TJIOIIAJIKE B CIEIMAIbHO MOATOTOBJICHHOE YIIyOJeHHE B IOYBE.
['He3mo momemarT Tak, 4TOOBl BEPXHHMU Kpail BBICTYMAJ HaJ TMOYBOM Ha 5 CM,
CTEHKH COIPUKACATUCh C TOYBOH, a MOJ JHOM €ro JOJDKHO OBITh HEOOJBIIOE
yrayonenne auamerpom 10 — 15 cM mms croka Boawl u3 rHe3aa. [locie aToro Ha
ornopsl (5) B THE3/I€ CTaBAT FOPU30HTAIBHO J0XKIEMEPHOE BEPO.

H3mepenua 1o noxaeMepy Npou3BOIST TaK K€, Kak 1Mo ocaakomepy. Uepes
HocuK (1) BOy mepenuBaoT B U3MEPUTEIbHBIN CTaKaH U M0 YPOBHIO BOJIBI B HEM

OTCUMTHIBAIOT Yucio AeneHuil. Ctakan umeer 100 nenenuit. OqHO neneHue paBHO

2
Scm

5 cM’ BOmBI U coorBercTByeT 0,1 MM ocaakoB (500—2-10). AHAJIOTUYHO K
cm

JTaHHBIM U3MEPEHHI BBOAMTCS MOMPaBKa HA CMayMBaHUE BElIpa.

Ocankomep cymmapHusiii M-70 npuMeHseTCs B TPYIHOIOCTYITHBIX MeCTax
JUIS OTIpeNIeTICHHs] KOJIMYeCTBa OCaaKoB. [103BOMNISET M3MEPATh CyMMY BBIMABIINAX
0CaJKOB B JIF000€ BpeMs rojia 3a CpokK 70 12 mecsies.

Ocagkomep COCTOMT W3 a) NPUEMHOr0 LWIMHApa, O) TIJIACTUHOYHOU
BETPOBOH 3alIUTHI, B) pe3epByapa, T.€. BOJOCOOPHOTO COCyAa, T') OCHOBaHUS-
MOJICTaBKHU.

BonocOopHbIii cocyn mmeeT pa3z0OpHYH KOHYcooOpasHyr (opMy, 4TO
YMEHBIIIAET BEPOSATHOCTHh pa3phiBa TpPH 3aMEp3aHUM JKHIKHX OCaaAKoB. [y
NPEIOTBPAIICHUS KUJIKHX OCaIKOB OT HCHApeHHUs B OCAJAKOMED HaJMBaIOT
HEKOTOpPO€ KOJMYECTBO MHHEPAIbHOTO Maciia, KOTOPOE pacTeKasich II0
MOBEPXHOCTH BOJIBI CO3/IACT MPEIOXPAHUTEIBHYIO TUICHKY.

Croiika - moncTraBka (OCHOBaHHE) COCTOWT W3 METANIMYECKUX CTOCK,
OCaJKOMEp Ha TOJCTAaBKE YCTAHABIMBAETCS TaK, YTOOBI €ro MpHEeMHas
MOBEPXHOCThH ObLTA Ha BHICOTE 2 M OT MOBEPXHOCTH MO4BHL. [lnomans nmpueMHON
noBepxHocTH 500 cM’.

B ycrtaHoBneHHBIE IS W3MEPEHHH CpPOKH TMPOHM3BOAUTCS H3MEpPEHHUE

O0CaJIKOB C IMOMOIIBKO HU3MCPUTCIBHOTO CTAKaHA. Eciu B 0CaIKOMCPC HNMCIOTCA
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TBEpPJIbIE OCAAKH, TO BOJOCOOPHBII COCYl TOAOIPEBAIOT A0 MOJIHOIO TasHUSA, 3aTEM
CJIMBAIOT BOAY B U3MEPUTEIbHBIN CTaKaH.

MaxkcumanbHoe uzMepsiemoe koiaudectBo ocaakoB 1500 mm. IlorpemHocTs
m3mepenus 0,1 mm.

ILnoBuorpag I1-2 (puc. 7.3) ciyXUT O HEOPEPHIBHOM perucTpanuut

KOJIMYECTBA U HHTCHCHUBHOCTHU XXUJIKHUX OCaAKOB.

/i g

Pucynok 7.3 - IlmoBuorpad I1-2

1 — npuemmpwiii cocyo, 2 — mpybka, 3 — noniaexkosas kamepa, 4 — noniasok, 5 — cmepoicens,
6 — cmpenka, 7 — Mexanuzm npuHyoumenvbHoz2o causa, 8 — cugon, 9 — bapaban,

10 — 6odocbopHulil cocyo

[ImroBuorpad cocrout w3 mHUIMHApUYecKoro cocyaa (1) ¢ mpuemHOU
miomaasio 500 cm’. B HmKHEH 4YacTH  COCyA IEPeXOANT B KOHYC,
3aKaHUYMBAIOIIUICS CIMBHOW TPYOKOH, KOTOpas BCTaBISETCS B BOPOHKY TPYOKH
(2), unymeit ot mormaBkoBodM kamepbl (3). Ocagku dYepe3 NPUEMHOE BEIpPO
MOCTYMAalOT B TOIUIABKOBYIO KaMepy, BHYTPH KOTOPOW HAXOAMUTCS IIOJBIA

MeTAJUTMYeCKU  ToruiaBok  (4) co crepxkHeM (5) wu  cTpenkodt  (6),
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3aKaHuYMBaroIelcs nepom. Psgom ¢ momiaBkoBoi kaMepoit ykperieH 6apadan (9)
C dYacoBbIM MexaHm3MoM. Ha ©Oapaban HazxeBaeTcs OyMmakHas JICHTA.
['opu3oHTaIbHBIC JMHUM Ha HEH COOTBETCTBYIOT KOJUYECTBY OCAIKOB, a
BepTUKaIbHBIE — BpeMeHH. OJIHO Topu3OHTaldbHOE jAcieHue paBHo 0,1 MM
0CaJIKOB, a OaHO BepTHKanbHOe — 10 MuH. B HWKHE#H wactm koprryca mpubopa
MOMeIIaeTcsl KOHTPOJbHBIM cocyn (10), B KOTOpBIH CIMBAIOTCS OCAJKU W3
MOTUIABKOBOM KaMepBhl.

[Tpu BBIMAZICHUU OCAJKOB BOJa M3 MpuUeMHOro cocyzaa (1) mepenuBaercs B
norutaBkoByto kamepy (3). Ilpm 3ToM mMOIUIaBOK, HAaXOMSIIHKWCS B KaMmepe,
MTOTHUMACTCSI ¥ TIEPO YEPTHUT Ha JICHTE KPUBYIO JIMHUIO, IPUYEM, YeM MHTCHCHBHEE
OCaJIKM, TeM Kpy4e MoJabeM KpuBoM. Kak TOJBKO OCaJKH 3aIOJHAT MOIIABKOBYIO
kamepy (10 wmm), HaumHaeT nedcTBoBaTh cudoH (8) W Bojga W3 KaMmephl
ABTOMATHUYCCKH BBIIUBAaETCI B KOHTPOJbHBIA cocyn (10). Ilpum sTtom mepo
BBIYCPUYMBACT HA JICHTC BEPTHKAIBHYIO MPSAMYIO JIMHHUIO OT BEpXa JIO0 HYJICBOTO
JeNeHHsI JICHThl. Eciam ocalku MpoaonKaloT BhINAAaTh, IMOIIABKOBAas KaMmepa
CHOBa HAIIOJHAETCS BOJOW W TMeEpo TOJHMMAaeTcs BBepX. Ecmum ocanku
MPEKPaIIaroTCs, Mepo YSPTUT HA JICHTE TOPU3OHTAIBHYIO JINHUIO.

B xomomHOE BpeMs MpH OTPUIATSIBHBIX TEMIEpaTypax IUTIOBHOTpad HE
HCITIOJIB3YIOT, TaK KaK BOJIa B COCYJIe MOXKET 3aMEP3HYTh U TIOBPEIUTH IPHOOP.

[TpuGop ycTaHABIMBAIOT TOPU30HTAIBHO HAa OTKPBHITOW ILIOMIAKE Ha
CIEIUAIBHOM CTOJIOC TakK, 4TOOBI €ro BEepXHSS 4YacTh OblIa Ha BHICOTE 2 M OT
MMOBEPXHOCTH TOYBHI. [mfoBHOTpad yKpEeIruisseTcs: MPOBOJIOYHBIMH PACTIKKAMH.

O6paboTka JeHTHl [UIIOBHOTpada (MUIFOBUOTPAMMBI) 3aKIIOYaeTcs B
cienyromeM. [lo 3amucu Ha JIeHTE OTMEYArOT BpeMs Hadala W KOHIA OIS,
3aIMCHIBAIOT KOJIMYECTBO OCAJKOB, BBIMABIIMX 3a KaXIBIH 4Yac, BBIYUCISIIOT
OOIIyI0 CyMMY OCaJIKOB 3a 24 4 W ONpEIesA0T HHTCHCUBHOCTh JOXKIA B | MUH.
NHTEHCUBHOCTD O/ PACCUMTHIBAIOT 1O 10-MUHYTHBIM HHTEpBaJIaM.

Ycmanoska. 1lpubGop ycTaHAaBIMBAIOT TOPU3OHTAIBHO HAa OTKPHITOU

IJIomaake Ha CIICnaJIbHOM CTOJ'I6C, YKPCIUICHHOM JJIA HaACXKHOCTHU
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MIPOBOJIOYHBIMU OTTSDKKaMU. BepxHuil kpaill mmoBuorpada goJDKeH ObITh Ha
BBICOTE 2 M OT IMOBEPXHOCTH MTOYBHI.

JlenTsl 1uIIOBHMOTpada MEHSIOT €XEAHEBHO, €CIM ObLI JOXIb (XOTS H
cnaOpiit). [Ipu cmeHe JIeHT 3aBOJAT yacoBOM MexaHu3M. B cyxyro moroamy ojHy
JIEHTY UCIOJIB3YIOT MATh-IIECTh JHEH.

B xonomHoe Bpems mmoBuorpa¢g paszOuparor. s 3TOro BBIHUMAIOT
O0apabaH ¢ 4acCOBBIM MEXaHU3MOM, CU(POHHYIO TPYOKy, MOIJIAaBKOBYIO KaMepy H
KOHTPOJIBHBIM cocyd. Hacyxo Bce mnporuparoT W XpaHAT B IIOMELICHUH.
BonocOopHbIit TpUEeMHUK 3aKPBIBAIOT KPBIIIKOM.

Oobpabomka___nenmol ___naroguozpagha. JlanHple 0  KOJIMYECTBE U

MHTEHCUBHOCTHU OCAJIKOB MOJIYYaloT MOcjie 00pabOTKH JIEHTHI.

OO0paboTKy MNpoOM3BOAAT Ui Kaxaoro moxnas. llo 3amucu Ha JeHTe
OTMEYAIOT BpPEMs Hauajlla M KOHLA JOXs, 3alUCHIBAIOT KOJWYECTBO OCAJIKOB,
BBITIABIIMX 3a KaXbIi Yac, BBIYUCISAIOT OOIIYyI0 CYMMY OCaJKOB 3a 24 4 u
WHTEHCUBHOCTD IOk B | MUH.

B TpyaHOOOCTYNHBIX MECTax MCIOJb3YIOT CYMMapHbIE OCAaJKOMEpHI, a

TAKIKC aBTOMATHUYCCKUC PAIUOMCTPUICCKUC YCTAHOBKU.

7.2 U3mepenne rosaosena

Ocaxnaenus roioJiena, U3MOPO3U, MOKPOT'O CHEra B COYETAHUMU C BETPOBBIM
JABJICHUEM CIIOCOOHO OOpBIBaTh JIMHUM W JIOMaTh OMOPHI 3JEKTpolepead,
nepeBbsi T.1. Ha METEOpOJIOTMUYECKHMX CTaHUUSIX MPOBOAUTCS KOJIUYECTBEHHAS
OIICHKA ATUX OTJIOKCHHI. HAOIIOACHUSI COCTOAT M3 U3MEPEHHUS MacChl U pa3MepoB
OTJIOKEHUH, OLICHKU MX XapaKTepa U CTPYKTYPHI.

B ceBepHOW YacTW TIUIOMIAJKA YCTAHABIMBAETCS TOJOJEAHBIA CTaHOK,
KOTOPBIM MpeJICTaBIsIeT COO0M TpU CTOI0A C YETHIPbMS MPOBOJAAMU, HATIHYTHIMU
Ha ATU CTOJIOBI, nnuHouM 104 cM M guameTpoM 5 MM Ha BbicoTe 225 cM Han
MOBEPXHOCThIO 3eMiii. HikHHMe aBa mNpoBoAa OTHEIAIOTCA OT CKOO st

B3BCHIMBAHUS U 3aMCHATIOTCA IIPHU IMTPOU3BOACTBC Ha6HIOI[eHHﬁ 3allaCHbIMU.
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C10on0BI OPUEHTUPYIOTCA TI0 MPSIMOYTOJILHOMY TPEYTOJIBHUKY C CeBepa Ha
IO U C 3amajga Ha BOCTOK. Bo BpeMsi oOpa3oBaHMs OTJIOXKECHUN HAOIIOACHUS
MIPOBOJISITCSL HE peXke, 4YeM depe3 2 Jaca.

KonuuecTBo oTii0KeHUN onpeenseTcs Mo Macce Ha y4acTKe JJIMHOU 25 cMm
OJIHOTO W3 HUKHUX MPOBOJIOB, HA KOTOPOM OTJIOKEHHE OKa3aJ0Ch HAWOOJIBIINM.
Tonmuua OTIOXKEHUS W3MEPSETCS IO JIBYM CEUYEHUSIM: HauOOJblIeMy U B
MEepPIEeHIUKYIIPHOM HarnpaBieHuu. HaGmo1eHust mpoBoIsSIT B OCHOBHBIE CPOKH.

[Tocne mpekpaleHuss HapacTaHUs OTJIOXKEHHUS IO BEPXHEMY IIPOBOAY C
OOJIBIIIUM OTJIOKEHUEM H3MEPSIETCS Macca OTJIOKEHHs (KOJUYECTBO OTJIIOXKCHHS).
JI1st 5TOM 11enM Ha BEpXHUM MPOBOJ| HAJIEBAIOT CHEIMAIbHYIO BaHHY, 3aKPhIBAIOT
ee BMECTE C MPOBOJOM M TEPEHOCAT B MoMelleHue. BMecTo cHATOro mpoBoja
yCTaHABJIMBAIOT 3aMaCHOM.

Maccy oTJIO)KeHUsI Ha ydacTKe MpoBojaa 25 cM, OKa3aBIIErocs B BaHHE,
OTPENIEIIAIOT MOCJIE €0 TasiHUS KOCBEHHO, C TIOMOIIbI0 U3MEPHUTEIHHOTO CTaKaHa,
B KyOWYECKMX CaHTUMETpax (00BEM YHCICHHO paBEH Macce OTJIOKEHUS B
rpammax). [lonyueHHy0 Maccy yMHOXalT Ha 4, BBIUHUCISS TEM CaMbIM Maccy

OTJIOXKCHUS, ITPUXOIAIIYIOCA HaA I m ImpoBOaaA.

7.3 HabGuroaeHus 3a CHeXKHBIM IIOKPOBOM

HaGmronenust 3a CHEXHBIM MOKPOBOM COCTOAT W3 OIpPEACNICHUS CTENEeHU
MOKPBITUSL CHETOM TEPPUTOPUU W XapaKTepa 3aJIETaHUsl CHEXHOTO IOKPOBa,
MU3MEPEHUS €T0 BBICOTHI M IIOTHOCTH, 3araca BOAbl B CHETE, a TAK¥KE ONPENEICHUS
HaJu4yusl W TOJIIMHBI JIEASHOM KOPKHM M COCTOSIHUS TOYBBI II0JI CHETOM.
N3mepenue BBICOTHI CHEKHOIO TOKPOBA MPOU3BOJMUTCS CHETOMEPHBIMU pElKaMu,
a INIOTHOCTH — CHETOMEPOM.

CHEXHBI TOKPOB 3aJIETA€T HEPAaBHOMEPHO IO TEPPUTOPHH, IOITOMY
BBICOTY €r0 U3MEPSIOT B HECKOJIBKUX MeCTax. [l 3TOro NpuMEHSIOT MOCTOSHHbBIE

Y TIEPEHOCHBIE (MAPUIPYTHBIE) CHETOMEPHBIE PEUKH.
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IMocTosinnasi cHeromepHas peiika M-103 (puc. 7.4) npencraBiser co0oit
JCPEBSHHBIN OpyC JJIMHOW OKOJO 2 M W IIUPHHON HE MEHEe 5 CM CO IIKaloi B
caHTuMeTpax (1eHa aenenus 1 cm).

Ycmanoeka. 1loctossHabIe CHCI'OMCPHBIC peﬁKH YCTaHaBJIINBAIOT OCCHBIO 1O

Hayajla CHEromajoB. B MecTe yCTaHOBKM 3a0MBalOT B 3€MJIIO JI€PEBSHHBIN
3a0cTpeHHbI Opycok miuHou 40 — 60 cM ¢ 3aNMMJICHHOW CTYNEHBKOM U K ITOMY
OpyCKy NMPUBUHYMBAIOT CHETOMEPHYIO PEHKY TakK, 4TOOBI HYJIEBOE JIEJIEHUE PEHKHU
HaXOJWJIOCh Ha YypoBHE IMOYBbl. OOBIYHO YCTAHABIMBAIOT TPU IIOCTOSHHBIC
CHETOMEpHBIC PEWKH, pacroyiaras ux Mo TPEeyroJbHUKY. PaccTossHue Mexa1y HUMU

JIOJDKHO OBITH 0KOJIO 10 M.

Pucynok 7.4 - IlocTtosinHas cHeromepHas peitka M-103

H3mepenue BHICOTHI CHEXKHOTO TIOKPOBA MO MOCTOSHHBIM pENKaM JENAI0T C
OTHOTO M TOTO K€ MECTa Ha PAacCTOSIHUM 5 — 6 maroB OT pEMlKkH, HE Hapyllas
CHEXXHOI'O IIOKpOBa OKOJIO peMKh. Tak Kak HENOCPEICTBEHHO OKOJIO PEUKH IOA
NEHUCTBHEM BETpa MOXKET NPOU30NTU BBIAYBAHHE CHETa, TO NPH OTCUETaX
HEO0OXOIMMO HAKJIOHATHCS BO3MOKHO OJIM)KE K MOBEPXHOCTU CHEKHOT'O MOKPOBA.

OTcuert MMPOU3BOIAT C TOYHOCTBIO 10 1 cm.
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Pucynok 7.5 - IlepeHocHasi cHeromepHas peitka M-104

Ilepenocnasi cHeromepHas peiika M-104 (puc.
7.5) npuMmeHsieTcsi MPU MAPUIPYTHBIX HU3MEPEHUSIX
BBICOTBI CHEXHOTO TIOKpPOBa M MPEJCTaBIsieT cOOOMH
JepeBAHHBIN Opycok qiuHOM 180 cM, mupuHOM 4 cM U
TOJNIIMHOM 2 €M, M3FOTOBJEHHBIM W3  CYyXOro,
MPOMUTAHHOTO MACJIOM JiepeBa. HKHUI KOHEL pEeNKu
3a0CTpeH U OoOUT kecThio. Ha omHOM cTOpOoHE pelku
HAHECEHbI JIEJNIeHUs] B caHTUMeTpax (leHa aeneHus 1
cMm). Havano neneHus IIKajibl COBHAAAET C HUKHUM
00pe30M HaKOHEUYHHUKA.

IIpy wu3MepeHHH BBICOTHI CHEKHOI'O IOKPOBA
pENKY MOTPYX AT BEPTUKAIBHO B CHET 3a0CTPEHHBIM
KOHIIOM TaK, 4TOOBbl OH JIOCTUT MOBEPXHOCTH IMOYBHI.
Ilocne »TOro OTCYMTHIBAIOT IO IMIKAJIE BBICOTY C
TOYHOCTBIO 10 1 cM.

[InoTHOCTP  CHEra  U3MEPSIOT  IMOXOJHBIM
BECOBBIM CHeroMepom. IloxonHbI BecoOBOM CHeroMmep
BC-4 (puc. 7.6) cocToUT U3 CHEro3abOpHHUKA BECOB U
JIOTIATKH.

Cuerozabopuuk (9) mpexacraBiser  coOoi
METAJUIMYECKUI LWIUHAP, BbICOTA KoTOporo 60 cw,
moniaae mnomnepedyHoro ceuenus S0 cv’. Ha OJTHOM
KOHIIE €ro HaxOJIWUTCS KOJbLO, 3aKaHYMBAIOIIEECS
MUII000pa3HOM pexyIei KpoMmkoit (7), a Apyroi KoHel

MOXET 3aKpbIBaThCA KpbIikoit (10).
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Pucynok 7.6 - CHeromep BecoBoii BC-4

a — oOuuii Bug; 0 - cxema

1 — memannuueckuil 2padyupo8aHHblil YUIUHOp, 2 — Memauiuieckas TuHelka co wkaiol, 3 — eups be3mena

Jlns u3MepeHus BBICOTBI CHEXHOTO TOKpoBa Ha umwiuHap (1) HaHeceHa
IIKajia B caHTUMeTpax. HyneBoe nelieHHe IIKajibl COBMAJaeT C HUIXKHEW 4YacThiO
peXyLIEH KPOMKH.

Becnwl cHeroMepa cocTosT U3 JaTyHHOU peiiku (2) co mkanoi (1ieHa AeIeHus
5 1). Hudpsr croar okoyo kaxmaoro aecstoro aenenus or 0 mgo 30. Ha peiike
yKperieHbl 8¢ pu3Mbl. OHA MpU3Ma CIIYKUT OMOPOM JIsl KprouKa, Ha KOTOPHIN
MOABEIINBAIOT CHETr03a00pHUK, a Ha BTOPYIO NPU3MY HAJIEBaeTCsA IMOJBEC C
KOJIBLIOM, 3a KOTOpO€ JAep>KaT BeChbl IPU B3BelIMBaHWMU. Hax BTOpOM mnpusMoin
pacrioniokeHa crpenka. [lo coBmajeHuio ee ¢ PUCKOM Ha TOJBECE OMNPEesIOT
MOJIOKEHUE paBHOBecHs. [l ypaBHOBEIIMBAHUS BECOB CIYKUT TEPEABHKHON
rpy3 (3) ¢ KpyribIM oTBepcTHEM. [l oTcuera Mo IIKaje Ha HUXKHEW CTOpPOHE
CKOIIIEHHOT'O Kpasi OTBEPCTHUSI HAHECEHA PUCKA.

H3zmepenun. Cueromep 3a 30 MUH A0 HaOJMIOJGHUM BBIHOCAT U3
MOMEIIEHUs, 4YTOObl OH TMPHUHSJI TEeMIepaTypy OKpyXkaromero Bo3zayxa. Jlims

OIIPCACICHUS HYJICBOI'O IIOKAa3aHUs BCCOB B3BCHIMBAIOT HYCTOfI CHGF038,60pHI/IK.
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[locnie 3TOro cHEro3abOpHUK PEXYIIEH KPOMKOW OTBECHO MOTPYKAIOT B CHET /10
T€X MOp, MOKa OH HE JOWJET J0 MOYBBI, U MO WIKAJIE LHWIAHIPA U3MEPSIOT BBICOTY
CHEKHOT'O IOKpOBa /4. 3aTeM C OAHOM CTOPOHBI LIWJIMHAPA JIOMATKOW OTrpedaroT
CHET, TMOJCOBBIBAIOT €€ MO PEXYIIUA Kpail, yToObl BECh CHEr, HaXOIAIIUUCA B
UWJUMHAPE, OCTajci. B TakoM TMOJOKEHWHW UWIMHIAP BBIHUMAKOT W3 CHEra,
MOBOPAYMBAIOT KPHIIIIKON BHU3 U B3BEIIMBAIOT CHET03a00PHUK CO CHETOM.
OTcunTaB MOKa3aHUs BECOB /1| ONPEAEIAIOT (HAKTUUECKOE NTOKA3aHUE BECOB
n = n; — ny. llepen cnenyromuM U3MEPEHUEM CHEr03a00pHUK OCBOOOXKIAIOT OT
CHEra M BHOBb OIIPENECISIOT HYJIEBOE IOKAa3aHUE BECOB. Pe3ynbTaTel M3MEpPEHUN

3aIUCHIBAIOT B Ta0I. 7.2.

Tabnuua 7.2 - dopma 3anucu u3MepeHuit

BricoTa [ToxazaHusi BECOB IIPH B3BEIIMBAHUH
Howmep [TnoTHOCTH | 3amac BoabI
. CHEKHOTO CHEro3abOpHHKA 3
HU3MEpeHUi CHera, T/cCM” | B CHEeTe, MM
MMOKpOBa 4, cM o n n

Pacyer mnoTHOCTH CHera IMpPOM3BOAMUTCS IO Macce U 0ObEMY €ro IpooOBbl.

Macca B3sTOM MpoObI paBHA 5n, TJ€ 7 — YUCIO JEICHUN OTCYMTAHHBIX MO LIKaJe
3

BECOB, a 00beM cocTtanisieT S0/T cM”, rae A — oTcueT 1o mkaine quiMHapa. Torna

IJIOTHOCTh CHEXKHOT'O NMOKPOBa d paBHa:

5n n
=== 1
50h 10h (7 )

Ecnm BeICcOTa CHEXKHOTO IMIOKpOBa 6oxabme 60 CM, TO cTOoJIO cHera BBIPC3ar0T
B HCCKOJIBKO IMPUEMOB U I pacucTa IINIOTHOCTU B 3TOM CJIy4dac 66pYT BBICOTY
CHCTra A, PaBHYIO CYMMC BCCX OTCUCTOB BBICOT, a IIOKA3aHHUC 71 II0JY4YaroT,

CYMMUDPYs BCC OTCHUHCTHI 110 BECaM IIPU B3ATUHU Hp06.
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[lo naHHBIM H3MEpPEHHI BECOBOTO CHETOMepa MOXKHO ONpENETUTh 3arac
BOJIbI B CHere. JlonmosHuTeNbHbIE pacueThl B 3TOM Cllydae HE MPOU3BOJATCS, TaK
KaK BECbl U CHEro3ab0pHUK MOJ00paHbl TaK, YTO 3amac BOJAbI B3ATON MPOObI CHETa
COOTBETCTBYET YHCIY JCJICHHUIN Ha Becax n. YOenuThCs B 3TOM HeTpyaHo. Macca
CHera J5n OJHOBpPEMEHHO OyAeT Maccoill BOJbI, MOJYYEHHON U3 CHera w,
cienoBaTelbHO, O0BeMOM ee. 3Has 00beM BOABl M MPUEMHYIO IUIOIIAb
CHEro3abopHHUKa, PAaCCUUTHIBAIOT BBICOTY cJiosi BOAbL. s 3TOro oOBEM BOJbI

ACILIT Ha IUIoOIIAAb CCUCHHA W IJIS1 BBIPAKCHUA CJIOA BOIAbI B MWIIIHMCTpPAX

Sn .
YMHOXKAIOT Ha 10(%-10 = n). TakuM 00pa30M, YHCIIO JEJIECHHUH, OTCYIUTAHHOE Ha

B€Cax IIpU B3BCIIMBAHHUU Hp06LI CHCI'a, paBHO KOJHNYCCTBY BOIbl B CHCIC B

MUJITUMETPax.

3ananus:

1.3y4uuTh yCTpOWCTBO, TMpaBWJia YCTAaHOBKU ocaakoMmepa TpeThsikoBa u
u3MepeHud mo Hemy. I[IpoBecTH wu3MEpeHHUsT MO OCAIKOMEPY, OIPEIACTUTh
KOJIMYECTBO BBHIMABIIUX OCAJKOB C IMOMOIIBI HM3MEPUTEIBHOIO CTakaHa (MM),
IEPEBECTH HX B CAMHAIBI 00beMa (M /ra) U BBIYUCINTH HHTCHCHBHOCTD (MM/MHUH).

2.03HaKOMUTBCS C TPUHIIMIIOM JEWCTBUA TuTIOBUOTpada u 00pabOTKOM
TUTIOBUOTPAMMBL.

3.M3yuuTh mpaBuiia U3MEPEHUN BBICOTHI CHEXHOTO MOKPOBa (CHETOMEPHBIE
perKH), BBIUMCICHHUM TUIOTHOCTH M 3aIllacoB BOJABI a CHEre (BECOBOM CHEromep).
[Ipu pabore c mnpubOpamMu 3UMOM HU3MEPUTh BBICOTY CHEKHOI'O TOKPOBA,
BBIYUCIIUTH €r0 TNIOTHOCTh U 3a1ac BOJbI HA OTKPBITOM U 3aIIUIIIEHHOM yYacTKaXx.

4. Iloctpoutsh rpaduk (auarpaMmy) roJOBOTO XOJa OCAIKOB U BBICOTHI

o 3
CHCIKHOT'O ITOKPOBA B TCUCHUC 3UMBI 110 JaHHBIM METCOPOJIOTUICCKOU CTAHIIUM .

3
Ipumeuanue:

s octpoenust rpadMKOB Ha OCH abCIUCC OTKIAABIBAIOT BpeMs (IEKaay, MECAID), 0 OCH OPAWHAT — KOTHMIECTBO
0CaJIKOB B MHUJUIMMETPAaxX WM BBICOTY CHEKHOIO MOKPOBAa B CAHTHMETPAxX M CTPOSAT MPSIMOYTOJBHUKH, NIMPHUHA
KOTOPBIX COOTBETCTBYET BPEMEHHM, BEICOTA — KOJMYECTBY OCAJIKOB WIIH BBHICOTE CHEXHOT'O TOKPOBa
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KounTpoJibHBIE BONIPOCHI

1. KakoB rnaBHBIM Tpollecc, MPUBOIASIIMK K 0Opa3oBaHUIO OCAIKOB?
Kakum oOpa3zom mnoapasfenstoTcsi OCaJKd B 3aBUCUMOCTH OT YCJIOBHH HX
oOpazoBanus? Kak nenstcs ocaaku no popme?

2. Uro mnoHMMaeTcs NOJ MPOJOJLKUTEIBHOCTbIO W WHTEHCUBHOCTHIO
0CagKoOB?

3. Kakue cymecTBYIOT XapaKTEPUCTHUKHU IJIsl ONMCAHMS PEXUMa OCaIKOB?
JlaliTe XapaKTEPUCTUKY pPa3IUYHBbIX TUIIOB T'OJOBOI0 X0Ja OcagkoB. UYTo Takoe
M3MEHYUBOCTb CYMM OCaJIKOB?

4. Yto Takoe cHexHbl NoKpoB? KakoBbl ero xapakrtepuctuku? Kakue
CYILIECTBYIOT 3aKOHOMEPHOCTH €T0 YCTAHOBJIEHUS M cxoja? B ueMm 3akmrouaercs
KJIINMAaTUYECKOE 3HAUEHUE CHEXKHOTO MOKpOBa?

5. Ha dyem ocHOBaH mNpUHLMI JCHCTBUA pPAOOThl CTAlMOHAPHBIX U

MMCPCHOCHBIX CHCITOMCPHBIX peeK?
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8 Onpenesienne ¢GopmMbl U BHICOTHI 00JIAKOB

O61akoM Ha3bIBAIOT BUJIUMYIO COBOKYITHOCTh B3BEIICHHBIX B aTtMocdepe u
HaXOJSIIIUXCSl B IMPOIIECCE HEMPEPHIBHON SBONIIONMHU Karmellb W/WIM KPUCTAJIIOB,
SIBJISIIOIIMXCS MPOIYKTaMH KOHJICHCAIIMU W/ WA CyOJuMallMi BOJSHOIO Tapa Ha
BBICOTaX OT HECKOJBKHUX JECATKOB METPOB JIO HECKOJIBKUX KHUJIOMETPOB.
N3meHeHne CBOWCTB ATOM COBOKYMHOCTH 4acTHIl (pa3oBoro crpoeHust obiaka —
COOTHOILICHUS Kamellb W KPUCTAIJIOB IO Macce, YUCIy YacTHIl U JAPYTUM
napaMeTpaM B E€IUHUIIE O00beMa BO3JyXa) MPOUCXOAUT TOJA BIUSHUEM
TEMITepaTyphl, BIAKHOCTH M BEPTHUKAJIBHBIX IBIMIKCHUH KaK BHYTPH, TaK M BHE
obnaka. B cBoto ouepenb, BbIJICICHHE U MOTJIOUIEHUE TeTIa B pe3yibTaTe (a30BbIX
MEepPeXo/I0B BOJbI M HAJIMYMS CAaMUX YacTHUI[ B TOTOKE BO3JyXa OKa3bIBAIOT
oOpaTHOE BIIMSHUE Ha MapaMeTpbl 00JaYHOU CpPeIbl.

B psne ciywyaeB moj o61akoM MOXET 00pa3oBaThCs Moa00JayHas JIbIMKA,
KOTOpasi COCTOUT U3 OYEHb MEJIKUX Karenb paauycoM 0,1 MKM U MEHee U SIBIIICTCS
MPU3HAKOM Hayana oOpa3oBaHHsS BOJASHOrO obOiyiaka. B pesynbraTe KOHAEHCAIMU
BOJSTHOTO Tapa BOJM3M 3€MHOM MOBEPXHOCTU (B MPHU3EMHOM CJI0€ aTMOoC(epbl)
o0pa3yloTcs TyMaH M JbIMKA, YXYAIIAIONIME METEOPOJIOTMYECKYI0 albHOCTh
BUJIUMOCTH JI0 3Ha4YeHUs | KM U MeHee.

[To gazoBOoMy cTpoeHHIO 00JIaKa IETSATCSA HA TPU FPYIIIBI.

1. Boosanwle, cocrosiye TOJBKO W3 Kameib paguycoM 1—2 MKM u Ooree.
Kanmnmm wmoryTr cymiectBoBaTh HE TOJIBKO TPH  TMOJOXKHUTEIBHBIX, HO W TpHU
OTpULIATENBHBIX TeMIepaTrypax. B mocnegnem ciydae kamid OyayT HaXOJIUThCS B
MEPEOXJAKIEHHOM COCTOSIHUU, YTO B aTMOC(EpPHBIX YCIOBHUSX BIOJIHE OOBIYHO.
Yucto KameiapHOE CTpOEHHE O0JIaka COXpaHseTcs, Kak MpaBUjIo, JO TeMIIepaTyp
nopsiaka —10...—15°C (uHOTHA M HUXKE).

2. Cmewannwtle, COCTOSIME U3 CMECH IMEPEOXJTAXKICHHBIX Karmellb U
JESHBIX KPUCTAIIOB NpH Temmeparypax —20...—30°C.

3. Jledsanwbie, coCTOSIIIME TOIBKO W3 JIEASHBIX KPUCTAIJIOB MPHU JTOCTATOUYHO

HU3KUX Temrnepartypax (nopsaka —30...—40°C).
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OO6nayHbplii MOKPOB JHEM YMEHBINAET MPUTOK COJHEYHOM paguanuu K
MOBEPXHOCTH 3€MJIM, a HOYBI0O 3aMETHO oOcialbiseT ee W3JIyuYeHue W,
CJIE0BATENbHO, OXJaXJEHUE, BECbMA CYIIECTBEHHO YMEHBIIAET CYTOUYHYIO
aMIUTUTYZy TeMIepaTypbl BO3JyXa W TIOYBBI, YTO BIIEYET 3a COOOM
COOTBETCTBYIOILIEE HW3MEHEHHE M JPYTHUX METEOPOJIOTMYECKUX BEIWYUH U
aTMocepHbIX sBJIeHUI. OYHKIIMOHUPOBAHUE CEIILCKOTO X034iCTBa, TPAHCIIOPTA U
MPEXAE BCEro aBUALMM, KOMMYHAJbHOI'O M BOJHOIO XO35MCTBAa, KypOpPTOB U
IPYTUX OTpacield SKOHOMHUKHU B TOW WJIA UHOW CTETIEHU 3aBUCUT OT KOJIUYECTBA U

dhopmbI 00J1AKOB.

Perynspueie u nocTOBepHblE HaOMIOAEHUS 3a (QopMaMu OOJIAKOB M HX
TpancdopMaimeit cnocoOCTBYIOT CBOEBpEeMEHHOMY OOHapykeHut0 onacHbIX (OS)
u HebnaronpustHeIX (HI'S) runpomeTeopoiornueckux siBI€HUH, COMYTCTBYIOLIUX
TOMY WJIM UHOMY BUY O00JIaKOB.

B mporpammy MeTeoposIorH4ecKkux HaOMIOACHUN BKIIOYEHO CIIEKEHHE 32
JUHAMUKON pa3BUTUSL OO0JAKOB U OIpECICHHE CIEAYIOUUX XapaKTePUCTHUK
00JJAYHOCTH:

a) oO1Iee KOJIMYEeCTBO 00JIaKOB,

0) KOJIMYECTBO 00JIaKOB HUXKHETO sIpyca,

B) (hopma 00J1aKOB,

I') BbICOTa HM)XHEH I'paHHIlbl 00JAKOB HUKHETO WM CpelHero sipyca (mpu
OTCYTCTBUU 00JIAKOB HUYKHETO pyca).

PesynpraThl HaOmogeHW 3a O00JAYHOCTBIO M3 METEOPOJOTMYECKHUX
HaOJII0IaTeNbHBIX MOAPAa3AeNIeHUd B peajbHOM pexume Bpemenu mo koay KH-01
PETyJISIpHO TIEpENlaloTCsl B MECTHBIE MPOTHOCTUYECKHE OpraHbl (OpraHu3aluud U
IIOJpa3ICIICHUs YI'MC) 51 I'mapomereoponornyeckui Hay4YHO-
uccienoBarensckuii neHTp Poccuiickoit @enepauuu (I'mapomeruentp Poccun)
JUISl CUHONTHUYECKOrO0 AaHAIM3a W COCTABJICHHUS IPOTHO30B MOTOAbl Pa3IMYHON
320J1arOBPEMEHHOCTH.

KpoMe TOro, »TM [aHHBIE pPACCUMTHIBAIOTCS 3a pPa3jIWYHbIE BPEMEHHBIE

HUHTCPBAJIbI 1 UCITOJIB3YIOTCA MJIA KIIMMATHYCCKHUX OIICHOK U O6061HCHHfI.
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Knaccudukanus  TpomochepHblX  00JaKOB 1O  BHEIIHEMY  BHUIY,
UCIIOJb3yeMasi B HACTOsALIEE BPEMsl, MOJIyuua Ha3BaHUE MeHCOYHAPOOHOI
Mmopgponozuueckoit kKnaccugpukayuu. B cooTBETCTBUU ¢ HEW 00Jlaka IEIATCS Ha
10 ocHoBHBIX (hopMm. B kaxmoit ocHOBHOH ¢opme 001aKkoB pa3auyaroT BUIbI U
Pa3HOBUIHOCTH.

Ob6naka Bcex (GopM BCTpEUaAlOTCS HAa BBICOTAX OT HECKOJBKUX JIECSITKOB
METpPOB 10 Tpomonay3sl. B 3TOM nuamazoHe BBICOT YCIOBHO pa3iMyaroT o0iaka
TpEX SIPYCOB.

Hapsany ¢ mopdonornueckoil kiaccugpukanuein o0JakoB HCIONIB3YETCS U
2eHemuuecKkan Kiaccugukayusa, T. €. K1accu(puKaluus 1Mo ycioBusM (IpUYMHAM)
BO3HUKHOBEHUs o0OsakoB. Kpome TOro, obsaka KiIacCUPUIUPYIOTCS IO HX
MUKPO(DU3UUECKOMY CTPOCHHMIO, T. €. IO arperaTHOMYy COCTOSIHUIO, BHIY U
pa3MepaM 00JIaYHbIX YACTHIL, a TAKXKE 10 UX PacHpeIe]ICHUIO BHYTPH 00JIaKa.

B cooTBeTCTBUU ¢ TreHeTHYECKOM KiaccuduKalueil obnaka AensTcs Ha TpU
IpyNNbI:  CIOUCTOOOpa3HbIE,  BOJIHMCTOOOpa3sHbIE M KydeBOOOpa3HBIE
(KOHBEKTHUBHBIE).

[TpaBunbHOCTh HAOMIOACHUN 3a OOJIaKaMM, a CJIEIO0BATENbHO, M LIECHHOCTh
pe3yabTaTOB  HAOMIOJEHUN  3aBUCUT  OT  KBaJu(UKALMM  IepcoHala
HaOJII0JATENIBHBIX TOJPA3AEICHUN U PEryIsipHOCTH HAOJIIOJEHUIN 32 COCTOSTHUEM
HeOa M ero U3MEHEHUSIMU BO BPEMEHH.

C mnomompio BU3YyaldbHBIX HAONIOACHUI MOXKHO HE TOJBKO OMNPEEisITh
KOJIMYECTBO U (GopMy OO0JaKoB, HO M JAEJIaTh HEKOTOphIE 3aKIIOYEHHs 00 MX
MUKPOCTPYKTYpE (HarpuMmep, O HaJIUYUU B HUX JIEASHBIX YaCTHIL).

Xapaktep TOroabl B KOHKPETHOM paloHE ompefensercss oO0JauHbIMU
CUCTEMaMH, CBSA3aHHBIMH C aTMOC(HEpPHBIMU (GPOHTAMU U MMEIOMIMMH OOJBIIYIO
MPOCTPAHCTBEHHYIO MPOTSIKEHHOCTb, TTO3TOMY OUYEHb Ba)KHO, YTOOBI JEXKYpPHBIN
TEXHUK-METEOPOJIOT MOHUMAaJ CYUIHOCTh aTMOC(HEPHBIX MPOLIECCOB, MPUBOASAIINX
K 00pa3oBaHMIO OO0JaKOB PA3NUUHBIX (OpM. DTO MOMONKET €My MPABUIBHO

ONIpPCACIIATH q)OpMBI 00JJaKOB B TeX Cly4dasax, Koraa 00jJ1aKka HECKOJILKO
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OTIIMYAr0TCsA OT MIPCACTABIICHHBIX B ATilace WIM OTHOCATCSA K MMePCXOJHBIM

dhopmam.

8.1 Mopdonoruveckas kiaccupuxkanus 00J1aK0B

Kak yxe oTMmeuanocs, objaka IPUHATO KJIACCU(DUIMPOBATH MO BHEIIHEMY
BUJAYy U BBICOTaM, Ha KOTOPBIX OHH 00pa3yloTcs, — MopdoioruyecKas
KJaccu(uKanus; IO TMPOUCXOXKICHHIO, T. €. [0 XapakTepy IMpOLEcCOB UX
00pa3oBaHMsl, — FTeHeTUYECKas KJIacCU(pHUKAIMS; 10 (Ga30BOMY CTPOCHHIO, TOUHEE —
10 arperaTHOMY COCTOSIHHUIO OOJTAYHBIX YaCTHII.

Ha w™ereoponoruyeckoid cetu ans  ompeneneHuss @GopMm  00JIaKoB
npuMeHseTcss Mopdoornueckas KiacCH(UKalus, B COOTBETCTBUU C KOTOPOU
cocTaBiieH ATiac 00JIaKoB.

B 3aBUCHMOCTH OT BBICOTHI PACIIONIOKEHUSI OCHOBAHHS 00JAKOB WX OTHOCST
K OJHOMY U3 sipycoB. B o0coOyio rpynmy BBIAENAIOT OOJIaka BEPTUKAIBHOI'O
pa3BUTHS, HIDKHSAS TPaHUIA KOTOPHIX B OOJBIIMHCTBE CIIy4acB HAXOAWUTCS B
HUKHEM SIpyce, a BEpXHsIsl — B HUKHEM, CPEIHEM UJTM BepXHeM spyce (Tad:a. 8.1).

OCHOBHBIE OTIMYUTENbHBIC IPU3HAKHU MPH ONPECICHUN POPMBI O0ITAKOB —
UX BHEIIHUU BUJ U CTpyKTypa. OOiaka MOTYT OBITh PACIONOXEHBI Ha Pa3HBIX
BBICOTaX B BUJE OTEIBHBIX M30JUPOBAHHBIX MAacC WJIM CIUIONIHOTO MOKPOBA, MX
CTPOCHHE MOXKET OBITh PA3IMYHBIM (OTHOPOJIHBIM, BOJJOKHUCTHIM U JIP.), & HIKHSS
MOBEPXHOCTh — POBHOW WJIM pacujieHeHHOW (M Jake m3opBaHHOW). Kpome ToroO,
o0iaka MOTYT OBITh TUIOTHBIMA M HETPO3PAYHBIMH HJIM TOHKUMH — CKBO3b HHUX
IPOCBEYUBAET roiyboe He0o, TyHa UM COJIHIIE.

B Ttabmume 8.1 mpeacTtaBieH COBPEMEHHBIM BapUaHT MEXKIYHAPOIHOM
Mop@dosoruyeckoi kiaccupukanuu o0JaKoB, B KOTOPOM Hapsioy € PYCCKHUMU
NPUBEJICHBl JIATUHCKAE HAWMMEHOBaHUS (GopM O0O0JIAKOB M WX COKpaIICHHBIE

0003HaAYEHUS.
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Tabnuua 8.1 — Mopdonoruueckas kinaccudukaius o0gakos [8, 9]

dopma

Bun

PazHoBugHOCTE

Oobs1aka BepxHero sipyca

1 Ilepuctslie
Cirrus (Ci1)

1.1 Ilepucteie

BOJIOKHUCTBIC

Ci fibratus (Ci fib)

1.1.1 [Tepuctbie KOTTEBUIHBIE
Ciuncinus (Ci unc)

1.1.2 [lepuctbie XpeOTOBUIHbBIE
Ci vertebratus (Ci vert)

1.1.3 [lepuctble nepenyTaHHble
Ci intortus (Ci int)

1.2 IlepucTelie IOTHBIE
Ci spissatus (Ci sp)

1.2.1 Ilepuctoie oOpa3oBaBuInecs U3
HAKOBaJIEH Ky4eBO-J/10K/IEBbIX 00JIaKOB
Ci incus-genitus (Ci ing)

1.2.2 [lepucTtbie XJI0TBEBUIHBIE

Ci floccus (Ci floc)

2 Ilepucro-Ky4eBblie
Cirrocumulus (Cc)

2.1 Ilepucro-KyuyeBbie
BOJIHUCTOOOpa3HbIe

Cc undulatus (Cc und)
2.2 Ilepucro-Ky4yeBble
Ky4eBOOOpa3HbIe

Cc cumuliformis (Cc cuf)

2.1.1 Ilepucro-Ky4eBbie
YeueBUIICOOpa3HBIC

Cc lenticularis (Cc lent)

2.2.1 IlepucTo-Ky4eBbIE XJIONBEBUIHBIC
Cc floccus (Cc floc)

3 Ilepucro-
CIIOMCTHIC
Cirrostratus (Cs)

3.1 [lepucro-cmouctsie
BOJIOKHUCTBIC

Cs fibratus (Cs fib)

3.2 [lepucro-cnouctsie
TyMaHOOOpa3HbIC

Cs nebulosus (Cs neb)

Oobs1aka cpeanero sipyca

4 BpICOKOKYyUY€EBbIE
Altocumulus (Ac)

4.1 BpICOKOKYY€EBbBIE
BOJIHUCTOOOpa3HbIe
Ac undulatus (Ac und)

4.1.1 BolcokoKy4yeBble MPOCBEUHUBAIOIINE
Ac translucidus (Ac trans)

4.1.2 BoicoKOKy4€EBBIE
HENPOCBEYMBAIOLINE

Ac opacus (Ac op)

4.1.3 BolcokoKy4yeBble Ue4eBULICOOpa3HbIE
Ac lenticularis (Ac lent)

4.1.4 BolcOKOKy4Y€eBbl€ HEOAHOPOIHbIE

Ac inhomogenus (Ac inh)

4.2 BBICOKOKYYEBbBIE
Ky4eBOOOpa3HbIC
Ac cumuliformis (Ac cuf)

4.2.1 BblcOKOKyY€EBbI€ XJIONbEBUHBIE

Ac floccus (Ac floc)

4.2.2 BoicokoKy4eBble OalleHKOBUIHbBIE
Ac castellanus (Ac cast)

4.2.3 BoicokoKy4YeBble 00pa30BaBIINECS U3
KY4EeBbIX

Ac cumulogenitus (Ac cug)
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4.2.4 BbICOKOKYYEBBIE C [10JIOCAMU
naacHus
Ac virga (Ac vir)

5 BEICOKOCIIOUCTEIE
Altostratus (As)

5.1 Beicokocnoucteie
TyMaHOOOpa3HbIC
As nebulosus (As neb)

5.1.1 BeicokocoucTtsie TyMaHOOOpa3HbIE
MIPOCBEYHBAIONIHEC

As nebulosus translucidus (As neb. trans)
5.1.2 BeicokocioncTeie TyMaHOOOpa3HbIe
HETPOCBEYNBAIOIINE

As nebulosus opacus (As neb. op)

5.1.3 BeicokociioncTsie TyMaHOOOpa3HbIe
JAOIIUE OCATKH

As nebulosus praecipitans (As neb. pr)

5.2 BBICOKOCTOUCTHIE
BOJIHUCTOOOpa3HbIe
As undulatus (As und)

5.2.1 BBICOKOCIOHCTBIE
BOJIHHCTOOOPA3HBIC TPOCBECUNBAIOIIHEC
As undulatus translucidus (As und. trans)
5.2.2 BBICOKOCJIOHUCTBIE
BOJIHHCTOOOPA3HBIC HEMPOCBCYMBAIOIIIHEC
As undulatus opacus (As und. op)

5.2.3 BBICOKOCIIOUCTHIE
BOJIHHCTOOOPA3HBIC JAFOIIHE OCAIKH

As undulatus praecipitans (As und. pr)

0O0/1aKka HUKHE

ro sipyca

6 CiioucTO-KyueBble
Stratocumulus (Sc)

6.1 Caoucro-KyueBbie
BOJIHUCTOOOpa3HbIe
Sc undulatus (Sc und)

6.1.1 Cnoucro-Ky4yeBble IPOCBEUNBAIOIINE
Sc translucidus (Sc trans)

6.1.2 Cnoucro-Ky4eBbie
HETPOCBEYNBAIOIINE

Sc opacus (Sc op)

6.1.3 Cnoucro-kyueBbie
YyeueBU1Ie00pazHbIe

Sc lenticularis (Sc lent)

6.2 Cioucro-Ky4eBble
Ky4eBOOOpa3HbIC
Sc cumuliformis (Sc cuf)

6.2.1 Cnoucto-Ky4eBbie OAllIEeHKOBHIHBIC
Sc castellanus (Sc cast)

6.2.2 CnoucTo-Ky4yeBble pacTeKaroInecs
JTHEBHBIC

Sc diurnalis (Sc diur)

6.2.3 Cnoucro-Ky4yeBble pacTeKaroI1ecs
BEUYCpHHE

Sc vesperalis (Sc vesp)

6.2.4 Cnoucro-Ky4yeBble BBIMEOOpa3HbIE
Sc mammatus (Sc mam)

7 Cnouctele
Stratus (St)

7.1 Croucteie
TyMaHOOOpa3HbIe
St nebulosus (St neb)
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7.2 Cnoucteie
BOJIHUCTOOOpa3HbIe
St undulatus (St und)

7.3 Pa3zopBaHHO-CIOHUCTHIC

St fractus (St fr)

7.3.1 PazopBaHHO-/10’K/I€BBIC
Fractonimbus (Frnb)

8 Cioucro-
JOKJICBBIC
Nimbostratus (Ns)

Oo0Js1aKka BePpTHKAJBHOIO Pa3BUTHA

9 KyueBblie 9.1 KyueBble miockue 9.1.1 PazopBanHo-kyuyeBsle Cu fractus
Cumulus (Cu) Cu himilis (Cu hum) (Cu fr)

9.2 KyueBble cpeqHue

Cu mediocris (Cu med)

9.3 KyueBble MOLIHbBIE 9.3.1 KyueBble ¢ MOKpbIBAIOM

Cu congestus (Cu cong) Cu pileus (Cu pil)
10 KyueBo- 10.1 KyueBo-noxneBbie 10.1.1 KyueBo-10KaeBbI€ JbICHIE C
TOXK/IEBbIC JIBICBIC I'PO30BBIM BAJIOM
Cumulonimbus (Cb) | Cb calvus (Cb calv) Cb calvus arcus (Cb calv. arc)

10.2 KyueBo-10:x/1€BbI€

10.2.1 KyuyeBo-10K1eBbIe BOJIOCATHIE C

BOJIOCATHIC
Cb capillatus (Cb cap)

I'pO30BbBIM BaJIOM

Cb capillatus arcus (Cb cap. arc)

10.2.2 Ky4yeBo-10KaeBbIE BOJIOCATHIE C
HAKOBAJIbHEN

Cb capillatus incus (Cb cap. inc)

10.2.3 Ky4ueBo-10K1e€BbI€ BOJIOCATHIE
IJIOCKHE

Cb capillatus humilis (Cb cap. hum)
10.2.4 Ky4ueBo-10K1€BbIE BOJIOCATHIE
BBIMEOOpa3HbIE

Cb capillatus mammatus (Cb cap. mam)

Crnenyer Takke UMETh B BUY, YTO BbICOTa 00JIAKOB OAHOM U TOM ke (HOpMbI
HEMOCTOSIHHA M MOXET HECKOJIBKO MEHSAThCA B 3aBUCHMOCTHM OT Xapakrepa
mpoliecca U MECTHBIX YCIOBHM. B cpeaHem BbicoTa 001akoB OOJIbIlIE HA IOTE, YEM
Ha ceBepe, W Ooubllle jJeToM, 4yeM 3uMol. Haa ropHeiMu pailoHamu o0naka
pacrnoJiaraloTcsi HUxe, 4eM HaJl paBHUHHBIMHU.

BaxxHolt xapakTepuCTUKOM O00JaKOB SBISIIOTCS BbINAJAIONIME W3 HHUX
ocanku. Ob0naka ogHUX (HOPM MPAKTUUYECKU BCEr/a NAlOT OCAIKU, APYTHX — JIMOO
COBCEM HE Jal0T OCAJKOB, JUOO OCAaJKU M3 HUX HE JOCTUTAIOT MOBEPXHOCTH

3emiin. Dakrt BBIIIAJICHUA OCAAKOB, d TAKIKC UX BU U XAPAKTCP BBINIAJACHUS CIIYIKAT
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JOTIOTHUTEIBHBIMI ~ TPU3HAKaMHU  JJI1  ompeacieHus  GopMm, BUIOB U
Pa3HOBHUIHOCTEH 00JIaKOB.

Kak mpaBuio, 3 001aKoB ONpeaelIeHHBIX (OPM BBIAAAIOT CIEAYIOIIHNE
BH/JIbI OCAJIKOB:

* JIUBHEBbIE — U3 Ky4€BO-10XKeBbIX 00J1ak0B (Ch);

* 00J10)KHbIE — W3 CJIOUCTO-TOXKACBBIX (NsS) BO BCE CE30HBI, U3
BBICOKOCJIOUCTHIX (AS) — 3MMOM M MHOT/1a clla0ble — U3 CIOMCTO-KYUeBBIX (Sc);

* MOpOCsIIIHe — U3 CIOUCTBIX 00J1aKoB (S7).

B mporecce pasBuTus M pacmama o0jaka MEHSETCS €ro BHEIIHWUN BHI,
CTPYKTYpa i OHO MOYKET TPaHC(POPMHUPOBATHLCS U3 OTHOU (POPMBI B IPYTYIO.

[Ipu ompeneneHun KomudecTBa W (GOPM OO0JIAKOB YYHTBIBAIOTCS TOJBKO
o0jaka, BUIUMBIC C TIOBEPXHOCTH 3eMiu. Eciin Bce HEOO MM €ro 4acTh 3aKphITa
oOJlakaMU HIDKHETO (CpeaHero) spyca, a 00JakoB CpeIHEro (BEpXHEro) sipyca He
BHJTHO, TO 3TO HE O3HAYAET, YTO OHH OTCYTCTBYIOT. OHM MOTYT HaXOAUTHCS BBIIIE
HUKEJIC)KAITUX CJI0CB 00JIAKOB, HO 3TO HE YYHMTHIBACTCS TNMPH HAOTIOJCHUAX 3a
00JIaYHOCTHIO.

@dopMbI  00JIAKOB OMPEACIACTCS IO BHEIIHEMY BHJY B COOTBETCTBHH C
MPUHATOW KiIaccuduKkanuer o0makoB. Tunuunable BHIBI (OPM, MX Ha3BaHUSA U
udpel Koaa IS UX KOJUPOBAHUS NaHbl B ATiiace o0nakoB. Tam ke mpuBeneHa
Kiaccudukaius 00J1aKoB, a TAk)Ke OCHOBHBIX ()OPM, BHJIOB U PA3HOBHUIHOCTEH HX.

BbicoTa HWKHEH TpaHHUIBI OO0JIAKOB HM3MEpSETCS KaK pPacCTOSHHE OT
MMOBEPXHOCTH 3€MJIU 710 OCHOBaHUs oOjaka. l3Mepenue BBICOTBI HIDKHEH
TPaHUIBI TTPOBOJUTCS, €ClM Oo0Jilaka (MX HIDKHHE OCHOBAHHMS) PACITONIOXKEHBI HE
Bhiiie 2500 M Hag ypoBHeM Mops. Eciu o6aka pacmnosioKeHbl Ha pa3HbIX YPOBHSX
U BBICOTY CaMbIX HHU3KHX OOJIAKOB HE YAQJIOCh H3MEPUTh WHCTPYMEHTAIIBHO,
HEOOXOAMMO JOTMOIHUTENHHO OLIEHUTH €€ BU3yaIbHO.

[Tpu npoBeAcHUN HAOIIOACHUH 3a XapaKTePUCTUKAMU O0JJAYHOCTH JOJKHBI
COOJTFOIATHCS CIEMYIONINE YCIOBUS:

- HaOJIOJICHHs 3a KOJUYeCcTBOM U (OopMOM 00JaKOB, a TAaKKE BHU3yaJbHbIC
HAOJIFOICHUS 32 BRICOTON WX HIDKHEH TPaHUIIBI CIEAYET MIPOBOIUTH C TAKOT'O MECTa

Ha CTaHIIMH, C KOTOPOTO BUJICH BeCh HEOOCBO I (IT0 BOBMOYKHOCTH JI0 TOPU30HTA);

116



- OIICHKa KOJW4ecTBa W (GopM 0O0JAKOB JIOJDKHA TPOU3BOJIUTHCS B CPOKHU
HAOJIFOICHUI B COOTBETCTBHH C MTPOTrPaMMOii pabOThI CTAHITUH;

- YUYUTHIBas HEMPEPBIBHBIC, YacTO OBICTPhIC W3MCHCHHS OOJIAYHOCTH U
nepexoa 00J1akoB OHUX (OPM B Ipyrue, HEOOXOAUMO CIICIUTH 32 00pa30BaHUEM,
pa3BUTHEM M W3MCHCHHEM OOJIAYHOCTH HE TOJBKO B CPOKH HAOJIIOJICHWHA, HO H
MEXIy CPOKaMHU.

[Tpu HAOMIOIEHUSX ONpEeIesIeTCs 001Iee KOJIUISCTBO 00IAKOB BCEX SAPYCOB,
MOKPBIBAIOIINX BECh BHJAMMBIM HEOOCBOJ (00IIasi 00Ja4HOCTh), M KOJUYECTBO
00J1aKOB TOJIBKO HUKHETO sipyca (HMXKHSASI 00Ja4HOCTB ).

KonudectBo 007aK0B 1O BCEMY BHIMMOMY HEOOCBOIY OIICHUBACTCS
Bu3yanbHO 10 10-OaymeHOM mmikane. I[lpuw oTCyTcTBHM 00JaKOB KOJIHMYECTBO
obnakoB oreHuBaercs 0 OammoB. Ecou oGmakamu 3ansta 0,1 gacTh HeOOCBOIA,
KOJIMYECTBO 00JIaKoB olleHnBaercs 1 6amnom, 0,3 yactu — 3 Gamwtamu u 1.4, [lpu
MOJIHOM MOKPBITUM HEOOCBOJIa KOJIMYECTBO 001aK0B olieHuBaeTcs 10 6annamu.

KonudectBo oOnakoB MeHee | Oaymra oTMedaercss Kak CIEIbI, MPU 3TOM
(dbopma 3TUX 00JTAKOB HE OMPEICTACTCS.

Ecin obGnakamu mokpeiTo Oonee 0,9 nebocBoma (Oonee 9 OamnoB), HO
MMEIOTCS OTJHEJIbHBIE MpOocBeThl (coctaBistomue Menee 0,1 HebGocBoma), TO
KOJIMYECTBO 00JIaKOB (001a4HOCTh) o1ieHnBaeTcs kak 10 6amioB ¢ mpocsetamu (10).

[Tpu omeHke KoaudecTBa 00JIAKOB, KOTJa OHU 3aHMMAIOT MEHEE IOJIOBUHBI
BUJIUMOTO HEOOCBOJA, CIIEIYeT MBICICHHO CYMMHPOBAaTh IOKPBITHIE OOJIaKaMHU
yacTh HebocBoma. Eciau kommdecTBO 00akoB Ooiblie 5 OamioB (T.e. oOJakaMu
MOKPBITO OOJIBbIIIE TOJOBUHBI HEOOCBOJA), YyI0OHEE CyMMHUPOBATH ILIOIIAIH, HE
3aHATHIC 00JIaKaMU, W MOJYYCHHYIO BEIIMYHMHY, BRIPOKCHHYIO B 0ajiaX, BBIYECTh
U3 JICCATH.

OcTaToK TOKa)XeT KOJIMYeCcTBO 00J1akoB B Oaymiax. Ciebl KOHACHCAIIUN OT
CaMOJICTOB BKJIFOYAIOTCS B KOJIMYECTBO OOJIAKOB TOJLKO B TOM Ciydae, €CJIu OHH
YCTOMYUBBI K UMEIOT CXOJCTBO C KaKON-T11M00 GopMOii 001aKOB.

Ecnu ckBO3b TyMaH, ABIMKY WJIM MIUIY BUAHBI 00J1aka, CIEIYET OMPEACIUTh
WX KOJIMYECTBO, HE CYMTas TyMaH, JIBIMKY WIH MIJy 3a obnaka. KoimuecTBo

00JaKOB Ha HC6OCBOI[C HC OICHHBACTCA, CCJIM TyMaH MWW CHJIIbHAaA MIJIa
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MPOCBEYMBAIOT, HO HE B TaKOW CTEMEHH, YTOOBI MOXKHO OBLIO OINpEaeTUTh
KOJIMYECTBO 00JIAKOB.

Omnpenenenue Gopm 00JIaKOB, UX BUIOB U PA3HOBHIHOCTEH MPOU3ZBOJAUTCS
JUISL BCeX O00JIaKOB, WMMEIOIIUXCS Ha HEOOCBOJE, KOrja OHH IO KOJUYECTBY
coctaBistrot 0,5 6ayuta u Ooutee.

Pa3zpemaercss He omnpenensate GopMmy 00JIaKOB, HAXOISAIIUXCS HIKE 5—6°
HaJl TOPU30HTOM, OJHAKO IPH 3TOM 00JIaKa ¢ PE3KO BBIPAKEHHBIMU OYEPTAHUSIMU
(manpumep, Cu u Ch) 00513aT€TLHO OTMEYAIOTCH.

Omnpenenenue GopM, BUJIOB U PA3HOBUIHOCTEH 00JIAKOB ClIeAyeT HAUMHATH
C T€X, KOTOpbIE 3aHUMAIOT HauOOJIBIITYI0 YacTh HEOOCBO/IA, a 3aTeM MEPEXOIUTh K
CJICAYIOIINM B TOPSAKE YOBIBAHUS UX BUAUMOI'O KOJIMUECTRA.

Oobs1aKa BepxXHero sipyca coCTOsIT U3 MEJIbYalIX KPUCTAJUIUKOB JIbJA:

- nepucmole obnaxa (Ci) (cpenHssi BbicoTa 7-8 KM) — OT/CJIbHBIE Oelbie
BOJIOKHUCTBIE 00J1aKka, OOBIYHO Mpo3payHble. TONIMMHA CI0SI — OT COTE€H METPOB
710 HECKOJBKUX KujoMeTpoB. CkBO3b HUX MpocBeunBaroT CosnHie u JIyHa, spkue
3Be3abl. OcankoB He AatoT. Bpems cymiectBoBanus ot 12-18 yacoB 10 HECKOJIBKHX
cytok. OmHOW H3 Pa3HOBUIHOCTEH TNEPUCTHIX OOJIAKOB SBIISIOTCS TIEPUCTHIC
korrteBuaHble — Cirrus uncinus (Ci unc);

- nepucmo-kyueswvie oonaka (Cc) (cpenauss BbicoTa 6-8 KM) — OeJible TOHKHE
oOJlaka B BUJI€ MEJIKUX BOJIH, PsIOH, XJIONbEB, 0€3 CephIX OTTEHKOB. TOIIMHA CI0S
ot 100 mo 400 m. Xopomio npocBeunBatoT Comnuie, JIyna, sspkue 3Be311bl. OcaikoB
He JalT. Bpems cymiecTBOBaHUS OT AECATKOB MUHYT JI0 HECKOJIBKUX YacOB;

- nepucmo-caoucmoie ooaaka (Cs) (CpenHsisi BbicoTa 6-8 KM) — OJHOPOIHAS
OenoBaTasi WM Tojy0OoBaras TiejeHa CJerKa BOJOKHHUCTOTO CTPOEHHUS, CKBO3b
koTtopyro mnpocBeunBatoT Connie u Jlyna. Bokpyr cetun oOpasyercs raio
(panmyxHbIe KpyTru ¢ paguycoMm 22 wiu 46° win 4acTu 3TUX Kpyrom). B ApkrTuke
MOTyT JlaBaThb OCaJKM B BHUJE Menkoro cHera. Kak mnpaBwio, neneHa Cs,
HaJIBUTasiCh, MOCTETICHHO 3aKphIBAaeT BCe HEOO, HEPEIKO MepexoisiT B As. Bpems

cyliecTBoBaHus OT 12-18 4acoB 10 HECKOJIBKUX CYTOK.
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Obs1aka cpeaHero sipyca:

- 8blcoOKO-KyUegvle oonaka (Ac) (cpennsis BeicoTa 2-6 kM) — Oelble, HHOT/Aa
cepoBatbie 00J1aka B BUJIE BOJH WM TIPS, COCTOSIINE U3 OTIACIbHBIX IJIACTUH WU
XJIONILEB, MHOT/Ia CJIMBAIOLIUXCS B CIUTONTHON MOKPOB. COCTOST MPEUMYIIICCTBEHHO
13 MEepeoXJAXKICHHBIX Kamenb Bojabl. TommmHa ciog 200-700 m. B ToHKHMX
obmakax mectamu npoceunBaeT Connie u Jlyna. OcaakoB He JafOT.

Bricoko-kyueBsie  oOjaka  ObIBalOT  MpocBeuuBaromme  Altocumulus
translucidus (Ac trans) w motHele Altocumulus opacus (Ac op), B Buue
CIUTONTHOTO TOKPOBAa, Ha HMIKHEH MOBEPXHOCTH KOTOPOTO PElbe(HO BHICTYIAIOT
TEMHBIC BOJIHBI, TPSIbI WU TUTACTHHEI;

- BblcoKO-caoucmole ooaaxa (As) (cpemusst BeIicoTa 3-5 KM) — cepas Wiu
CUHEBaTas OJHOPOAHAS IeJieHA CJIerKa BOJOKHUCTOTO cTpocHms. Kak mpaBuio,
MOCTEIICHHO  3aKphIBalOT BCce  He0Oo. bBompiieidt dYacTpio  COCTOAT W3
MIEPEOXTAKICHHBIX KaIelb BOABI U JISSHBIX KpUCTAUIOB. TomuHa citos 1-2 kM.
Otu obyiaka MOTYT OBITH NpocBeuuBaromue Altostratus translucidus (As trans)
(Comanie u JlyHa mpocBeUMBArOT, Kak 4epe3 MaTOBOE CTEKIIO, ¢ 00pa3oBaHHEM
BEHIIOB BOKPYT CBETHII) U IUIOTHBIE Altostratus opacus (As op) (Connne u Jlyna ne
MIPOCBEUMBAIOT, HO WX MECTOIOJIOKEHNEe Ha HeOe MOXKHO OIPEACIUTh 10
pacIulblBYaTOMYy TISATHY). M3 00JakoB MOTyT BBINIAJaTh CJIA0bIC  OCAIKH,
JTOCTHUTAIOITNE TTOBEPXHOCTH 3EMJIU B BUJIC PEAKUX Kalellb WM CHEXUHOK.

Obs1aka HMKHero AApyca:

- cnoucmo-kyuesvle obnaka (Sc) cpennss Bbicota 0,8-1,5 kM) — cepbie
o0Jaka, COCTOSIIUE W3 KPYIHBIX TP, BOJH, IIACTHH, Pa3/ICICHHBIX IPOCBETAMHU
WIM CIMBAIOIIMXCS B CIUIOMIHOH CEepblid  BOJHHUCTBIH TOKpoB. CocTosT
MPEUMYIIECTBEHHO U3 Kanenb Bobl. Tonmuua cinost 200-800 M. B 3umHee Bpems
COCTOSIT M3 TEPEOXIaKICHHBIX Kalelb BOJBI, MHOT/A BCTPEUACTCS HEKOTOPOE
KOJIMYECTBO JICASHBIX KPHUCTAUIOB M CHEKMHOK. 3MMOH W3 OO0JIAKOB MOTYT
BBINIAIaTh OCAJIKH B BUJIC CHETA;

- cioucmoie oonaka (St) (cpennsia Beicota 0,1-0,7 kM) — OJHOPOJHBIN CIION
CEporo IBETa, CXOJHBIA C TYMaHOM, HO PacIoOJIO)KCHHBI Ha HEKOTOPOH BBICOTE.

CocTosAT M3 Kamnejb BOJbBI, IIpU TCMIICPATYPC HHUIKCE 0°C kanam HaxoIsaTCA B
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MEPEeOoXIaXKIEHHOM COCTOSHUU. M3 0071akoB MOTYT BBINMANaTh OCAJAKH B BHIE
mopocu. Tommuna cnost 200-800 M. Conniie u JlyHa 0oObIYHO HE IPOCBUMBAIOT;

- cnoucmo-0odicoesvie odnaxa (Ns) (cpemauss Beicota 0,1-1,0 kM) — TeMHO-
Cepblii 00JIaYHBIN MOKPOB, MHOT/IAa C CHHEBATHIM OTTEHKOM. OOBIYHO 3aKpHIBAET
Bce HEOO CIJIOMHBIM cioeM 0e3 MpocBeToB. TONIMIMHA €O A0 HECKOJIBKHUX
KuJoMeTpoB. M3 0011aK0B BBIMAJAIOT OCAIKHA B BUJE OOJI0KHOTO JOXK/ISI HITU CHETa.

O0J1aka BepTHKAJIBHOI0 Pa3BUTHSA (KOHBEKTUBHBIEC 00J1aKa):

- kyuesvie oonaka (Cu) (cpennsia BeicoTa 0,8-1,5 KM) — TUIOTHBIE, Pa3BUTHIE
0 BEpTUKAIM OOyiaka ¢ Oe’bIMU KYIMOJIOOOpa3HBIMH BEPIIMHAMHU U TUIOCKUM
CepoBaThIM OCHOBaHHMEM. MOTYT TPEICTaBIATh CO0OW OTAEIbHBIC, PEIKO
pacmonoxeHHble 00aKa Wik 00pa30BhIBATh CKOTUICHHUS, 3aKPHIBAIOIIME TTOUTH BCE
He0o. Ob61aka cOCTOST B OCHOBHOM M3 Kallelib BOJIbI, MpH TemrepaType Huxke 0°C
KaIrIi BOJABI HAXOIATCS B MEPEOXITAKICHHOM cocTostHHH. OCaJKoB HE AT, HO
MOTYT 3BOJIIOIIMOHUPOBATH B IOXKJIeBbIe 00Jaka, B T.4. Ch.

KyueBbie oOmnaka mojpasfensiorcs Ha ruiockue Kydeble Cumulus humilis
(Cu hum): WX TONIIMHA MEHbBIIE TOPU3OHTAIBHOW MPOTIKEHHOCTH; KYy4YEeBBIC
cpeanue Cumulus mediocrus (Cu med); moinbie kyueBble Cumulus congestus (Cu
cong) CWIBHO pa3BUTHI 1O BbIcOTe. M3pemka w3 Cu cong MOTYT BBINAIATh
OTJENbHBIC Karlld JOXKAs. B Tponukax MoryT naBaTh JINBHU;

- Kyueso-0odxcoesvie obnaxa (Cb) — MmolliHbIe Oenble 00JIauHbIE MAacChl C
TEMHBIM OCHOBaHWEM. [logHMMArOTCS B BHJAE TOp WM OalleH, BEpXHHUE YacTH
KOTOPBIX WMEIOT BOJOKHHUCTYIO CTPYKTYpy. BepxHsis dacTh o0jlaka COCTOHMT M3
KpUCTAJJIOB JbJa (HakoBajdbHA — incus). M3 001akoB BBINAJAIOT JIMBHEBBIC
OCaJIKH, JIETOM YacTO C TPO3aMH.

Obnaka BepTUKAIBLHOTO Pa3BUTHSI 00Pa3yOTCs IPU BEPTUKATBHOM TIOIBEME
BO37yXa (KOHBEKIIMHM) W CBSI3aHHOTO C JTUM aAnabaTUYeCcKOro OXJIaKICHUS
BO3yXa /IO CTaJWW KOHACHCAIMM W CyOIMMamuu BOJsSHOTO mapa. KoHBexius
MOJKET OBITh TEpMHUYECKas B HEYCTOMYMBOM CIIO€ BO3/yXa M AWHAMHYECKAas TPHU
HaTCKaHWM BO3JyXa Ha TOPHBIA XpeOeT WU MPH MPOXOXKICHUU aTMOCPEPHOTO
¢dpoHTa (XOJOAHOTO), KOT/Ia XOJOMHBINH BO3AYX KJIMHOM TMOATEKAET IMOJ TEIUIBIH,

BBIHYKJas €ro K 6ypHOMy BOCXOOAICMY OABUKCHUIO.
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BHyTpuMaccoBbie KOHBEKTUBHBIE O0JIaKa Ha CYIIIE JIETOM HUMEIOT CYTOYHBIN
X0/, TOSBISIOTCA BCKOpe mocie Bocxona CoiHia, HauOOIBIIET0 pa3BUTHUS
JOCTUTAIOT B MOJNYACHHBIE Yackl U ¢ 3axonoM ConHIa pacTekatorcs. B Tpommkax
HaJ OKEaHaMH KyuyeBble O0Jlaka HMMEIOT OOpaTHBI CYTOYHBIH XOJ, T.€.
pa3BUBAIOTCS B HOYHOE BPEMHI.

[Ipu npoxoxaeHnu arMmocPepHoro GppoHTa 3TH 06J1aKa MOTYT OBITh B JIH000€
BpEMsI CYTOK.

Ecmu ypoBeHb TemmepaTypHOW WHBEPCHU HAXOAWTCS HHUXKE YPOBHS
KOHJICHCAIINH, TO 00JIaKa He 00pa3yroTcs.

[IpoxoxmeHne KpyHHBIX Ky4eBO-JO0XKIEBBIX OOJAKOB JIETOM YacTo
COIIPOBOX/IAETCS IIIKBATIOM, CHIIHBIM, MTPOIOJIKUTEIFHOCTHIO B HECKOJIBKO MUHYT,
BeTpoM co ckopocthio 10 20—30 wm/c. IlIkBanel BO3HHKAIOT B pe3yjbTaTe
00pa30BaHMs BUXPEBOTO JIBIIKEHUS BO3/IyXa C TOPU3OHTAIBHON OCBIO B TIEpeaHEH
0 XOJy JBMYKCHHSI YaCTH 00JIaKa.

[Ipy u3MeHeHMM ycIOBUM  oOpa3oBaHusi 00JakoB  (BepTUKaJIbHas
TeMIepaTypHasi CTpaTh(UKAIMs, BIAXHOCTh, YPOBEHb KOHJEHCAIIMH, YPOBEHB
3aMep3aHusi) o01aKka MOTYT BUAOU3MEHSATHCS.

[lepucteie obmaka MOTyT peoOpa3oBaThCs B MEPUCTO-CIOUCTHIE. [lepucto-
CIIONCTBIE OO0JaKa MpH 3HAYMTEIHPHOM YIUIOTHEHHMH M CHIDKCHHUU TEpPEeXONIsiT B
BBICOKO-CIIONCTBIE, KOTOPbIE MPH YIJIOTHEHWHW M OMYyCKAaHWH HIDKHEH TpaHHIIbI
MEPEXOJIST B CIIOMCTO-I0K ICBEIE.

BbICOKO-Ky4eBbIe 4acTO MEPEXOAIT B CIOUCTO-KyueBbie. CIIOMCTO-KyUeBhIe
IpU CHIKCHWHW MOTYT TEPEeUTH B CIOWCTBIE W B CIIOMCTO-A0XKIEBBIE. Takke
BO3MOJKEH OOpaTHBIN Mepexo]1 001aKOoB.

B BeuepHme wyacel TpH OCHA0ICHHHM WM TPEKPAIICHUH TEPMHUYECKOM
KOHBEKIIUM TPOMCXOIUT pacTeKaHHE Ky4eBBIX OOJAaKOB W OHHU MEpPEeXOasiT B
CJIOUCTO-KYyueBble BeuepHue — Stratocumulus vesperalis (Sc vesp).

BaxxHpIMH TpU3HAKaM{, TOMOTAIONIMMH ONPEASIUTh MPUHAIIC)KHOCTD
o0aka K TOW WiIn WHOU (hopMe, BUY WIH PA3HOBUIHOCTH, SBIISFOTCS

- MPOUCXOXJICHUE U Pa3BUTHE HAOIIOIaeMOro oOyiaka W3 00JIAKOB KaKOW-

60 apyrou Gopmsl;
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- CBETOBbIC (ONTHUYECKHUE) SBJICHUS, HaOJIOJaeMble B 00JIaKaxX pa3IMuHBIX
dbopm (kpyr Bokpyr CoisHia u JIyHbI, BEHIIbI, CTOJIOBI), U CTENEHb MPO3PaYHOCTH
00J1aKOB;

- BBIMQAI0NINUE U3 00JIAKOB OCAJKU U UX XapaKTep.

Ompenenenue KoJu4yecTBa OOJAKOB B TEMHYK 4YacTh CYTOK HaJo
MPOU3BOAUTh, PYKOBOJCTBYSICh BHUIMMOCTBIO 3BE€3[l, T.€. CUUTas MOKPBITHIMU
obOyakaMu Te€ 4yacTu HeOa, Tne 3Be3] He BUAHO. OIHAKO MPHU 3TOM HAJ0 UMETh B
BU]lY, YTO CYIIECTBYIOT TOHKHE oOnaka (Ci, Cs u Ap.), CKBO3b KOTOPHIC 3BE3/IbI
XOpOIIO MPOCBEUYUBAIOT.

Huzkue crnommneie obnaka (Hanpumep, St fr, Sc u mp.) MoryT OBbITbH
ONPEAEIIEHBI TAKXKE M0 X OCBEIICHUIO HA3€MHBIMU UCTOUYHUKAMU CBETA.

KomnuectBo u  ¢dopmy o00JaKOB MOXKHO ONPEACIUTh C TOMOIIBIO
PaIMOJIOKAIMOHHOTO METO1a paguoaokatopom MPJI.

BricoTa HUXHEW TpaHUIBI 00JaKOB HU3MEPSAETCS C MOMOIIBI0 Pa3IMYHBIX
METO/IOB: BU3YaJIbHO, METOI0M miapa-nuiioTa, TPUAHTYJISAIUOHHBIM,

CBCTOJIOKAIMOHHBIM, PAANUOJIOKAIMOHHBIM MCTOIAaMU.

3aganus:
1. [lo atrmacy o0OnakoB ompenenuTe W OXapaKTepuzywWte oOJiaka

BCPXHCI'0, CPCAHCTO 1 HUIKHECTO SAPYCOB.

KounTpoJsibHBIE BONIPOCHI

1. Ha xakue BBl nenarcs oOyiaka mo BbIcOTaM MX oOpaszoBaHusa? KakoBo
MUKPO(PU3NUECKOE CTPOCHHUE OTICIBHBIX POJIOB 00JIaKOB?

2. Kak orenuBaeTcs KoaudecTBO 001akoB (001auyHOCTh) HAa HebocBoae? Kak
MIPOU3BOIUTCSI U3MEPEHHUE BBICOTHI HIXKHEH TpaHUIIbI 00J1aKOB?

3. KakoB rene3uc o00pa3oBaHHs Ky4eBOOOpa3HBIX, BOJHOOOpPA3HBIX U

CJIOUCTOOOPA3HBIX 001aKOB?
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9 N3mepenne COCTABJIAKOIIMX PAAHALMOHHOI O OaslaHca

(akTHHOMeTpHUYeCKUe HADJII0ICHNS)

Jlyuucras osHeprus ConHIla, SBISSACh OCHOBHBIM HCTOYHHKOM TeIja,
o0ycnoBIMBaeT KU3Hb Ha 3emJie BO BCeM  MHorooopasuu. Bua
METEOpPOJIOTHYECKUX  HAOMIOJICHUN, 3aHUMAIOUIUICS U3MEpPEHUEM IOTOKOB
COJIHEYHOW pajualiy, Ha3bIBAaCTC AaKTUHOMETPUYECKUMHU HAOIIOJACHUSIMHU.
AKTHUHOMETpUYECKHUE HAOMIOJNEHUS Ha TUIPOMETEOPOTIOTrHYECKUX CTaHIUAX
MMEIOT LIEIbI0 MOJyYeHUEe JAaHHBIX O PaJUallMOHHOM PEeXUME, HEOOXOIUMBIX IS
HAay4YHbIX IleJIel M Pa3IMYHOTO UCIOJIb30BAHUS PA3IUYHBIMU  OTPaCISIMU

skoHOMMKH [10].

9.1 IlloTOKM JIy4YHCTOM IHEPIUH ¥ eAUHHMIBI M3MEPeHU s

HpﬂMaﬂ paananus S — YacTh COJHEYHOIO HU3JIYYCHUA, IMPUXOAANICTO Ha
3CMHYIO ITOBCPXHOCTh HCTIOCPCACTBCHHO OT AMCKaA COJIHIIA. KomnmuecTBo HpHMOﬁ
paananuun, HOCTYHaIOH_ICﬁ B CIAWHHUIIY BpPCEMCHU Ha CAUHHIY IIOBCPXHOCTH,
HCpHCHIII/IKYJIHpHOﬁ COJIHCYHBIM Jy4awm, Ha3bIBaACTCA BHCPFCTHHCCKOﬁ
OCBCIICHHOCTBIO. 9HepI‘CTI/I"ICCKaSI OCBCIICHHOCTDH Hp?[MOfI paananuuy,

MOCTYTAoIIasi Ha TOPU3OHTAIIbHYIO TOBEPXHOCTh, S’ BEIYHUCIISIETCS 110 (hopMyIie:

S’ = S sin ho, (9.1)

Tac ho - BBICOTA COJIHIIAa Had TOPU30HTOM, B I'pagycCax.

Paccesinnas pagnanus D — yacTth COJIHEYHOTO HU3JIYYCHUA, PACCCAHHOTO
aTMOC(I)CpOﬁ N TOCTYIIAMECTIo OT BCCTO HC6OCBOI[3, HCKIIO4Yasd AUCK COJHIA.
I/I?)MCPSICTCSI OHa KOJIMYCCTBOM OSHCPIUH, HpI/IXOI[SIH_Ieﬁ B CAMHHIY BPCMCHH Ha

CANHHUIY FOpI/ISOHTaHBHOﬁ IMOBCPXHOCTHU.
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Cymmapnas paguanuss Q — cymma npsamod S’ (Ha TOPU3OHTAIBHYIO

MOBEPXHOCTh) M pacCeIHHON D pajuaiuu:

O=S8+D (9.2)

OTtpaxxkennass paauanusi R,. Iloctynas Ha 3eMHYI0 TOBEPXHOCTD,
CyMMapHasi pajuaiiisi He TOJHOCTHIO IMOTJIOMIACTCS €10, a YACTUYHO OTPaKaeTCsl.
Yacte cyMMapHOW paauainuy, OTpaKaromascs OT 3EMHOW IMOBEPXHOCTH,
Ha3bIBACTCS OTPAXKECHHOM paguanueil. Ee u3MepsioT KOJUYeCTBOM SHEPIuH,
MOCTYyTMAIOIIEH B €IUHMILY BPEMEHU Ha €IUHUILY TOPU3OHTAJIIBHOW MOBEPXHOCTH,
oOpamieHHoM K 3emiie. Ha mpakTuke 4dalie ONpenensioT OTpaKaTeIbHYIO
CIIOCOOHOCTB, HJIH aab0e]Io.

Anb0eno A, — 3TO OTHOIICHUE OTPAXKEHHOW COJIHEUHOM pajguaiuu K

CYMMapHOﬁ paananun, BbIpaxKacMoeC OOBIYHO B MMpoHcHTax:

4, =%

K

-100% 9.3)

[Ipsimasi, paccesHHass W OTpPa)K€HHAs paaualdsl COCTaBISET KOPOT-
KOBOJIHOBYIO PaJHalUIo.

bajnanc KOpOTKOBOJIHOBOW paaxuauuuM B,, Wid TMOIJIOLMIEHHAas YacTh
KOPOTKOBOJIHOBOM  paJualud, OT KOTOPOM 3aBUCHUT HAarpeBaHUE 3EMHOU
MMOBEPXHOCTH, MPEACTABISAET COOOM pa3HOCTh MEXKY CyMMapHOi O U OTpaKeHHOU

R, pannanuen:

BK = Q_RK (94)

JddexTuBHOe  M3aydeHme. 3emsss U aTMocdepa  MOIJIOMIAIOT
KOPOTKOBOJTHOBYIO pajJvalliio, HArpeBalOTCs W CaMH HEMPEPHIBHO H3JIy4YaroT

OQHCPTUIO B OKpYXaromiee IMPOCTPAaHCTBO. 9T0 JJIMHHOBOJIHOBAA paauvanuA.
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Pa3nocth MCKAY 3CMHBIM H3JTYYCHUCM E3 N BCTPCUHBIM H3JIYYCHUCM aTMOC(i)epBI

Ea Ha3bIBACTCA 3(1)(1)CKTI/IBHBIM HN3JTYUYCHHUEM Ea(j):
Ea(j) = E3_ Ea- (95)

O¢ddexTrBHOE U3TyUYEHUE HETIOCPEACTBEHHO U3MEPUTH TPYIHO, TO3TOMY Ha
MpaKkTUKEe JUIsl  MPUOJIMKEHHOTO  pacyeTa MOJb3YIOTCA — AMIUPHUYECKUMU
dbopmynamu. JIOBOJIBHO XOpOIIO COIIACYIOTCS C JEHCTBUTEIBHBIM paCUETHBIC
naHHble 3QPEKTUBHOTO U3NTyYeHHs, ToJdydeHHble o popmynam A. M. Anrcrpema:

IUTA SICHOTO HeOa
E,p0=0,956T" (0,180 + 0,250 - 10°'%%), (9.6)
U151 00J1a9yHOTO Heba
E,p = E,g0 (1 —-0,76n), 9.7)

rae E,p 1 E,p — 5OPEeKTHBHOE M3Iy4EHHE COOTBETCTBEHHO [UIA SICHOTO M
obnayHoro Heba; T — TemmepaTypa Bo3ayxa Ha Beicote 1,5 — 2,0 M, B KenbBuHax;
e — MapuUaIbHOE JABJIICHUE BOJASHOIO napa Ha Beicote 1,5 — 2,0 M, B MM PT. CT.;
n — o01adyHoCTh, B Oamnax; a — noctossHHass Credana — bonbliMana, oHa paBHa
5,67 - 107" kBr/m® - K.

Pammannonnblid 0ajaHe AeATeIbHOH MOBEPXHOCTH B — pa3HOCTh MEXKIY

MNpUXoa0M U paCXOoJ0M paauvualiii Ha ITOU MMOBCPXHOCTH:
B=S"+D—R.—E,y (9.8)

Houbto  pagmanuonHblii  OanaHc  BbIpakaeTcs  OalaHCOM  TOJBKO
JUIMHHOBOJIHOBOW ~ paJMaliM, KOTOPbIH paBeH 3(PPEKTUBHOMY HU3IYUYECHHIO,

B3JATOMY C O6paTHBIM 3HAaKOM:
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B=E,—E,=-E, (9.9)

DHepreTHYeCcKask OCBEIICHHOCTh BhIpaXkaeTcs B BaTTax Ha 1 M (Br/™M°). B
MPAKTUYECKONM  aKTUHOMETPUM JI0 HEJABHEr0 BpPEMEHHM dJHepreTuyeckas
OCBEILIEHHOCTh BbIpa)xkajach B KajJopusx 3a | MuH Ha 1 cM’ (KaJI/(MI/IH'CMz)).
COOTHOILICHHE MEXIy CIMHHLIAMH H3MEpeHHil ciemyromee: | Kam/(MHH'CM®) =
698 Br/m”.

Cymma panuanuuy, mocTynaroas Ha €IMHUIY IUIOIAaM 32 TOT WIM WHOMU
MPOMEXKYTOK BpPEMEHH, H3MepseTcs B Jokoyasx mHa 1 m° (Jhk/MY) wimm B
meramkoymsax Ha 1 M° (MJDx/mY) (1 kan/em” = 4,19-10% Jlx/m?).

I[IpoaonkuTeIbHOCTL COJTHEYHOIr0 CUSIHMA. boiblioe 3HayeHue s
dboTocuHTE3a u IPYTUX (bU3MO0JIOTHUECKUX POLIECCOB UMEIOT
MPOJOJKUTENBHOCTD COTHEYHOT'O CUSIHUSI U OCBELIEHHOCT.

[Ipoa0IKUTEABHOCTh COTHEUHOT'O CUSIHUSL — BpEMSI, B T€UEHHUE KOTOPOTO Ha
3eMHYIO MMOBEPXHOCTh MOCTYIAET NpsiMasi COJIHeYHasi pajauanus. BeipaxkaeTcs oHa
B YacaXx M MHUHYTaX, a TaKXKe B MPOIEHTaX OT BO3MOXHOTO 3HAYEHHUS, T. €.

npoaokutenbHocT aHs [10, 11].

9.2 MeToabl H3MEpPEeHUs JTYYHCTON IHEPIrUU

Jiss  u3MepeHuss TOTOKOB  COJMHEYHOW  pajualud  HPUMEHSIOTCA
aKTUHOMETpHUUYECKHE  TpuOOphl  pa3NM4YHOW  KOHCTpyKuMH. Bce  oHH
MOJIPA3IETSAIOTCS Ha a0CONMIOTHBIE U OTHOCUTEIIBHBIE.

AOGCONIOTHBIE PUOOPHI MO YCTPOUCTBY U OOpALIEHUIO JTOBOJBHO CIIOMHHBI.
[IpuMeHsI0TCS OHU MPEUMYIIECTBEHHO Il TPOBEPKU OTHOCHUTENBHBIX MPUOOPOB.
N3  oTHOcUTENbHBIX MNPUOOPOB  HauOosblllee  PACHPOCTPAHEHHE  HMEIOT
TEPMOIJIEKTPUUECKHE, B KOHCTPYKIIUU KOTOPBIX UCIIOJIb3YETCS
TEPMOIJIEKTPUYECKUNA MPUHIUI, OCHOBAHHBIA HA 3aBUCUMOCTH CHJIbI TEPMOTOKA

OT Pa3HOCTH TEMIIEPATypPbl CIIAEB.
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[IpieMHUKOM TEPMORJIEKTPUUECKUX MNPUOOPOB ClykKaT TepMmoOaTapen u3
cnaeB JByX MetaioB (puc. 9.1, 9.2). PaszHocTh TemmepaTyp CIaeB CO37aeTcs B
pe3ysbTaTe UX Pa3aIuyHON MOTJIOIATEIbHON CIIOCOOHOCTH UM MOMEIEHHUs CIIacB
B pa3Hble paJualliOHHbIE YCIOBHUS.

B TtepmonnexTpuueckom npuemHuke (puc. 9.1) cnait (1) mokpsiBaercs
TJIATUHOBOM YEpPHBIO WM caxkel, a cmai (2) — okuchbio Maraus (Oenbiii 1BeT). B
TepMo3Be3iouke (puc. 9.2) omHm cnam obmaydatrorcs (cmai 2), apyrue —
3areHstoTcs (cnaii 3). B pe3ynbpTaTe HEOAMHAKOBOIO HarpeBaHMsl CIIAE€B CO3AETCs
pPa3HOCTh TEMIEpaTyp U B LIENH BO3HUKAET TEPMOTOK, KOTOPBIM H3MepsieTcs
raJibBaHOMeTpoM. Tak Kak pa3HOCTb TeMIeparyp chaeB oOyclOBJIeHa
MOCTYMAWIIEeH  paaualuel, TO  DJHepreTudeckass  OCBEIIEHHOCTb  OyJner

IMpOoIopurOHaJIbHA CHUJIC TCPMOIJJICKTPUYICCKOI'O TOKA:

S =aN (9.10)

rie N — OTKJIOHEHHE CTPCIIKH TaJIbBAHOMCETpA, ACIH;, a — HCpCBOIIHOﬁ

2
MHOXHTENb, B BT/(M”™ *nem).

Pucynok 9.1 - Cxema Pucynok 9.2 - Cxema TepMO3BE310UKH
TCPMOIBJICKTPHUUICCKOT'O IIPUCMHUKA AKTHHOMCTpa
1 — 3auepnennuvlil cnai, 2 — benvitl cnati, 1 — Ouck u3 cepebpsinou ghonveu
3 — eanveanomemp 2 — eHympennue cnau, 3 — eHewHue cnau

4 — meouslil OUCK, 5 — U30IAYUOHHASA

NPOKIAOKA
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B mape c TepMosnekTpuyecKUMU MpUOOpaMU MPUMEHSETCS CTPEIOYHBIN
ransBaHoMetp tumna ['CA-1.

IlepeBOAHBIN MHOXKUTENb IS KaXIOW TAKOW Mapbl ONPENCISIIOT IyTEM
CpaBHEHMsI C KOHTPOJIbHBIM MPUOOPOM HIJIM PACCUUTHIBAIOT MO JJICKTPUUECKUM
XapaKTepUCTUKaM, COJAEpXKamMUMcsi B  cepTuduKarax TrajlbBaHOMETpa U

aKTMHOMETPHYECKOTo Mpudopa:

a
a=———-
1000«

(R; + R, + R,5) (9.11)
rI€ @ — TEePEeBOAHBIM MHOXKHUTEIb;, O — II€HA JEJICHUS IIKajdbl TaJlbBAHOMETpa
[MKA]; k — 4yBCTBHTEIBHOCTD TEPMODIIEKTPHUYECKOTro mpubopa [MB Ha 698 Br/Mm’];
R; — conpotuBnenue tepmoOarapen [OM]; R, — BHYTpEHHEE CONPOTUBIICHUE
raJibBaHOMETpa; Ry,; — 100aBOYHOE CONMPOTHUBIICHUE raIbBAHOMETPA.

TepmonnexTpuueckue nmpudbopsl Ojarogaps MPoCcToTe YCTPOUCTBA, OONBIION
TOYHOCTH U Mayiol mHepiuu (15 — 40 ¢) monyyusiau MHUPOKOE pacrpoCcTpaHEHUE
JUTSL HAOJTIOJIEHU Ha METEOPOJIOTUUECKUX CTAHITUSAX U B MOJIEBBIX YCIOBUSIX.

JIn1 n3MepeHnii THTEHCUBHOCTH MPSMOM COJIHEYHOW PAaJUaALIMU UCIIOIb3YIOT

aKTUHOMETpPBI, pAacCesHHOM W CyMMapHOW paaWalid — [HPAHOMETPHI,
OTpaXkaTeIbHONH CHOCOOHOCTH — alb0eIOMETphl, paaUAlMOHHOTO OanmaHca —
OaJlaHCOMEPBI.

[Ipu pabore ¢ aKTMHOMETPUYECKUM MNPUOOpaMH 3alUCHIBAIOT CpEaHee
COJIHEYHOE BpeMs 1, Hadajla M KOHIa HaOJIOJEeHUH C TOYHOCThbIO 70 1 MuH,
BBIUYHCIISIIOT CPEJIHEE COIHEUHOE BpeMs CepeANHbI HAOII0ACHUI U IEPEeBOJIAT €ro B
HUCTUHHOE COJIHEYHOE BpEMS, OTMEYAaIOT OO0Ja4YHOCTh, COCTOSIHHME COJIHEYHOTO
JUCKa U aTMOC(EPHBIC SIBICHHUS.

OTtcyeTsl MO TrajdbBaHOMETPY MPOU3BOAAT € TOYHOCThIO 10 0,1 nmenenus
IIKAJIbl TaJIbBAHOMETpA, a IIKAJOBYIO IONPABKYy B ITOKA3aHMS TabBAHOMETpA
BBOJAT B TOM CJydae, €CIM €€ 3HaueHue He MeHblie (0,5 neneHus IIKajbl.

. 2
PaguanyoHHbIHM OaJIaHC M €r0 COCTABJIAIOIINE BRIYUCIISIOT ¢ TOYHOCTEIO 10 0,01 BT/M".
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9.3 U3mMepenne NpAMOii COJTHEYHOU Paualuu

Jus  u3MepeHuil  mpsMOM  COJIHEYHOW — paauanuu  HauOosbliee
pPacIpOCTpaHEHUE TOIYUYUI TePMONIEKTpUYecKnil aktuHomerp M-3 (AT-50)
(puc. 9.3).

YcrpoiictBo  akTtuHomerpa. [Ipubop cocTouT W3  MacCHBHOIO
METAIIMYECKOTO0 OCHOBAHUS, HA KOTOPOE KPEMUTCA CTOMKA, HA CTOMKE - pYKOATKA,
BUHTBHI U TpyOa; ¢ TOMOUIbI0O BUHTOB YCTaHABIMBAETCA CKJIOHEHUE M LIMPOTA, C
MOMOIIBIO PYKOSITKU MPOU3BOAAT HallenuBaHue Tpyosl Ha auck ConHua. B Tpy6e

MOMEIIIEH NMPUEMHUK, CEMb TuadparM, Ha TpyOe - KphIIIKa, KpaH.

Pucynok 9.3 - Tepmosnekrpuueckuii aktunomerp AT-50

1— kpvuuka; 2, 3 — eunmol;, 4 — ocb CKIOHeHUsl, 5 — IKpau, 6 — Kpemanvepa,
7 — mpybxra,; 8 — oce mupa,; 9 — cexmop wiupom, 10— cmoiika; 11 — ocnosanue

[IpuemHuKkOM akTHHOMETpa CIyxuT Auck (1) u3 cepebpsiHON (oabru
(puc. 9.2). Co cTopoHBI, OOpaIIEHHOW K COJHIlY, IHUCK 3a4€pHEH, a C JIPYyrou

CTOPOHBI K HCEMY IIOAKJICCHBI YCPC3 H3O0JLINUOHHYIO 6YMa)KHYIO MMPOKJIaAAKY
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BHYTpPEHHHE criau (2) TepMO3BE3A0YKH M3 MaHraHWHA M KOHCTaHTaHa. BHenrHue
cnau (3) TepMO3BE3OUKH 4Yepe3 H3OJSILUOHHYI OyMakHyr Hpokiaaky (5)
MOJKJIECHbl K MEIHOMY AUCKY (4), 3a)KaTOMy B MAacCCUBHOM MEIHOM KOpITyCE CO
CcKoO0amMu, K KOTOPBIM MPUCOEIMHEHBI BBIBOJBI TepMOOAaTapen U MATKHE MPOBOAA
(puc. 9.2).

Ilog BO3AEHCTBHEM MOIJIOIIEHHOW COJMHEYHOM pagualud TeMIlepaTypa
3a4EpHEHHOTO IMCKA U AKTUBHBIX CIIA€B TEPMOIAPHI MOBBIIIAETCS IO CPABHEHUIO C
TEMIIEPATYPOI MACCUBHBIX CHAEB, YKPEIUICHHBIX Ha KOPILYCE M, CIIEIOBATENIBHO,
MMEIOIIUX TEMIIEPATYPY Hapy>KHOT'O BO3/1yXa. Bo3Hukaromuii
TEPMOAJIEKTPUYECKUI TOK, IPOIOPLUHUOHATIBHBIA PAa3HOCTH TEMIEPATYP aKTUBHBIX
Y MTACCUBHBIX CMAEB, U3MEpPsieTcs raapBanomeTpoM [11, 12].

Buytpu T1pyOkum wumerorcs auadparmbl, KOTOPBIE BBIACISIOT IY4YOK
COJIHEUHBIX JIyded ¢ yriaom 10° Tak, 4TO 3a4€pHEHHBIM IHCK BOCIPHUHHUMAET
paznanuio OT COJIHEYHOIO JUCKA M OKOJIOCOJHEYHOH 30HbI HEOa pannycom 5°.

Ycmanoexka. Brnayane och miratusa YCTAHABJIIMBAIOT IIO0 HIHUPOTC MCCTA

HaOmonennit. st 3Toro, ociabuB BUHT (2), MOBOpAuyMBAIOT OCh INTaTHBA IO
COBIMAJICHUS ICJICHUS TIKaJbI (9), COOTBETCTBYIOIIETO JAaHHOW IIUPOTE, C PUCKON U
3aKpEIUIIOT OCh B 3TOM IOJOXKEHUHU. 3aTeM aKTMHOMETP YCTAHABJIMBAIOT Ha
ropu3oHTaNIbHOM mojcTaBke (11) Tak, yToOBI CTpenka Ha TuiaTe OblIa HampaBJcHa
Ha ceBep. [loToM mpUEMHHK OPUEHTHPYIOT Ha cojHie. Jlocturaercs 3To
ocyiabsieHreM BuHTA (3) U BpallleHUeM PYKOATKH (6) 10 TeX Mop, MOKa My40K CBETa
4yepe3 OTBEPCTHE BEPXHETO KOJIbIa HE MOMa aeT Ha TOUKY HIPKHETO KOJIbIIA.

[lepen HayanoMm U3MEpPEHUI ONpeesseTCss MECTO HYJIS FajlbBaHOMETPA.

[Tocne ycTaHOBKHM aKTMHOMETpPA MPHU OTKPBITON KPBIIIKE U OCBOOOXKICHHOM
appeTupe rajbBaHOMETpa €ro MPHUCOCAMHSIOT K KJIeMMaM TajlbBaHOMeTpa (+) u
(C), cobmonas nonsipHocTh. Eciaum cTpenka raibBaHOMETpa OTKIIOHSIETCS 3a HYJb,
MIPOBOJIa MEHSIOT MECTaMH.

HU3zmepenuna. 3a 1 MHMH 10 Hadalla U3MEPEHUM NPOBEPSIOT HABEIICHHE
MpUEMHHMKA aKTHHOMEeTpa Ha cojHie. [locie AToro KphIIKy 3aKpbIBalOT U IO

raJibBaHOMCTPY ACJIA0OT OTCUCT HYJIICBOTO IIOJOXCHUA CTPCIKU N'(). 3aTem
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CHUMAIOT KpBIIIKY, TPOBEPSAIOT TOYHOCTh HAlEIMBAaHUSA Ha COJHIE, TPU pasa
OTCUUTHIBAIOT MTOKa3aHUs TajibBaHOMETpa ¢ uHTepBaioM B 10 — 15 ¢ (N;, N,, N;) u,
3aKpbIB KPBIIIKY, Yepe3 1 — 2 MuH elle pa3 OTCUUTHIBAIOT HYJIEBOE MOJIOKEHUE
ctpenku ranbBaHomerpa N'. Ilocie uaMepeHuil nmpubOp 3aKpbIBAIOT KPBIMIKOM
dytisapa. JlanHble U3MepeHHid 3aHOCT B Ta0IuIy 9.1.

Qopabomka uzmepenuii. VI3 1ByX OTCUETOB HYJIEBOTO MOJOKEHUS CTPEIKU

raJibBaHOMCTpPA U TPEX OTCUCTOB MMOKa3aHuu raJilbBaHOMCTpPA OMPCACIIAOT CPCAHUC

3HaueHust Ny u Nc tounoctsio 10 0,1:

Ny +Ny _ N+N+N,
No=" > u N=—"73" (9.12)

Tabnuua 9.1 - dopma 3anucu u3MepeHuit

AxTuHOoMeTp Ne
['anmeBanomeTp Ne

ITepeBOIHBIN MHOXKHUTEND & =

OTcueTsl 110
Bpewms conHeunoe

BeicoTa cosHna raJbBaHOMETPY
Howmep orcuera _
HaJl TOPU30HTOM psAMOM
cpenHee UCTUHHOE MeCTa HyJIA
paguanuu

Jlnst monyueHust (pakTUUECKOro MOKa3aHWs rajbBaHoOMeTpa N 1Mo cpeaHeMy

sHauenuo N onpemensior nompaBKy AN U3 IIOBEPOYHOIO CBHMIETEILCTBA
raJbBaHOMETpPa M  BBIYMTAIOT CPEIHEE HYJIEBOE  IIOJOKEHUE  CTPEJIKH
rajbBaHoMeTpa Ny:

N=N+AN-N, (9.13)
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. 2
Jliist BeIpaskeHus npsiMoit paauanuu S B BT/M™ nokaszanus ranbBaHomeTpa N
YMHO>KalOT Ha MIEPEBOIHBIA MHOKHUTEND a. S = aN

[IpsiMyt0o paguaiyio Ha TOPH3OHTAIBHYIO IOBEPXHOCTH BBIYUCIISIOT TIO
dbopmyne (9.1) : §'= S sin he.

BricoTy comHIla Haj Tropu3oHTOM he W Sinke MOXKHO OMNPENCIUTh 10

CIielUaJIbHBIM Ta0JuIaM Wi 1o Gopmyiie:

sin h = sin ¢ since + cosg cosc cos O (9.14)

rie ¢ — reorpaduyeckas IMHUPOTa MECTa, 0o — CKJIOHCHUE COJIHIIA;
6 - yacoBol yroy CoNHIA, MPEACTABIAIONIUNI COOON MCTHHHOE COJHEYHOE BPEMS,

CYMTaEMOE OT MOJIYIHs, BRIpaXkaeTcs B rpagycax: @ = 15° (fye — 12 u).

9.4 U3MepeHne CyYMMApPHOM, PACCESTHHOM M OTPA’KEHHOH pajuanuu

Cymmapnas paauanusa (), paccesHHas D W oTpaxeHHas paauanus R
n3mepstores B Poccun ¢ nomoisio nupanoMmerpa SAnunmesckoro tuna M-80M c
npueMHukom M-115.

YcrpoiictBo nupanoMetpa (puc. 9.4). Ilpunuun neictBus npudbopa Takou
e KaK y akTMHOMETpa: COJHEYHasl paJualivs MOCTyHaeT Ha ciau TepMmodarapew,
Bo3HMKAaeT TepMoDJ[C W TEpMOINOTOK, KOTOPBIA MPSMO MPONOPLUHUOHAJIEH
WHTEHCUBHOCTU COJIHEUHOT'O OOJIyYEHUS, CUJIa TEPMOINOTOKAa OTCUMTHIBACTCS WIIU
PETUCTPUPYETCSI COOTBETCTBYIOIMMH YCTPONCTBAMM.

TepMo3JIeKTpUUECKU NMHPAHOMETP HMMEET HOpueMHUK Thna M-115, B
KOTOpOM  TMOJ  CHEHUAIbHBIM  TMONYCPEpPUUECKHUM  KOJIMAKOM  pa3MelleHa
KBajpaTHas Tepmobatapes. [lonycdepruueckuil Koamak mpomycKaeT pajvaluio B
nuanazone A=0,33-3,00 mxm. OH 3amuiaer oT BeTpa U THAPOMETEOPOB.

TepM06aTapesI COCTOHUT H3 ITOCICHOBATCIIBHO CIIAIHHBIX MAHI'aHHMHOBBIX H
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KOHCTAaHTaHOBBIX IOJIOC, MOJIOKEHHBIX TAK, YTO CIaW PACIOJIArarTCs B CEPEIUHE
u Ha moBopoTax. C BHENIHEH CTOPOHBI MOBEPXHOCTh TepMOOATapen MOKpbITa
caxxeil u marnesuei. [lonst TepmobaTapen okpalieHbl B YepHbIH U Oesblid LIBETa B
maxMaTHoM mopsnke. YeTHble cran TepmoOaTaped OKpalleHbl B Oemblif LBET, a
HEYEeTHbIE - B 4YepHbId. YepHble U Oejble y4acTKH 4YepeAyloTCsl B IIaXMaTHOM
nopsanke. Yepe3 H3OMALMOHHYIO OyMakHyl0 MpOKIAAKYy TepMmobaTapes
MPUKpEIUIeHa K pedpaM IINTKHU, MPUBUHYEHHON K Koprycy. st mpucoe uHEeHUs
NUpaHOMETpa K TajibBAHOMETPY BBIBOJbI TepMoOaTapeu MOJBEIEHbI K KiIeMMaM,
pacnoyioKeHHBIM Ha HWXKHEH cTopoHe kopmyca. Kopmyc c¢ tepmobatapeeid u
CTEKJISTHHBIM  KOJIAaKOM COCTaBiseT ToJIOBKY mnupaHomerpa (1), Koropas

MpUBUHYEHA K CTOMKE (9) C OTKUIHOM TIATOM.

PucyHnok 9.4 - Tepmosnekrpuueckuii nupanomerp M-80M

1 — nupanomempuyeckas 20106Ka; 2 — CMONOPHAst NPYICUHA, 3 — WAPHUPHOE KpenaeHue 3ameHumerns,
4 — noovemHblil GUHM,; 5 — NOOCMABKA, 6 — WapHup OMKUOHOU Yacmu, 7 — ypoeeHs, 8 — eunm, 9 — cmoiika

I[JISI MpCa0XpPaHCHUA TepM06aTapeI/1 U CTEKJIIHHOT'O KOJIIaKa OT BO3MOYKHOM

KOHACHCAIIUHU BOJSAHOTO IIapa BHYTPHU CTOMKH HMEETCS CTCKJISIHHAs Cymuiika ¢
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XUMHUYECKUM TIOTJIOTUTENIEM BJlard (METAUTMYECKUN HATPUH, CUITMKAresb U 1p. ).

OtkuaHas TUiaTa NpyX)uHOU (2) coeauHsieTcss ¢ TpeHorou (5), koropas
yKperjieHa Ha OCHOBaHUU GyTiisipa U UMEET JBa YCTaHOBOYHBIX BUHTA (4). [Ipu
W3MEPEHUN pACCESIHHOM WM CYMMapHOM paaualiiu TOJIOBKY MHpaHOMETpa
YCTaHABJIMBAIOT TOPU3OHTAIBHO 1O YpoBHIO (7) BpaiieHuem BUHTOB (4). Jlus
3aTCHEHUS TOJIOBKU MUPAHOMETPA OT MPSAMBIX COJHEUHBIX JIy4YeH CIY)KUT TCHEBOU
9KpaH, COCTOSIIIINKI U3 CTEPXKHS JUIMHON 485 MM U MPUKPEIJICHHOTO K HEMY JIHCKa
nuaMeTpoM 85 MM, 4To oOecrieunBaeT 3akpbiTue 10° 30HBI HEOOCBOAA.

[Ipu 3aTeHeHMM TPUEMHHKA MUPAHOMETPa TEHEBBIM DKPAHOM H3MEPSCTCS
paccessHHas, a 0e3 3aTeHeHHs — CcyMMmapHas paguanus. s u3mepeHus
OTPa)KEHHOU pajihaliiy MUPAHOMETP ONPOKHIBIBACTCS TOJOBKOM BHU3.

K nupanoMerpy mpumaeTcsi MeTaLIMYECKasi KPbBIIIKA, KOTOPOU 3aKpPHIBAIOT
MPUEMHHK JIJI1 ONPEJIeNICHUs] HYJIEBOTO TOKa3aHUsl CTPEJIKH TrajbBaHOMETpa, a
MEX]Ty CpOKaMHU HaOJIOICHUM - JIJISl 3aIlIUThI KOJIMAaKa OT TOBPEXKICHUH.

Ycemanoexa. [Ipnbop ycTaHaBIMBaIOT Ha OTKPBITOH IUIONIAJKE HA BHICOTE

1,5 M or moBepxHocTu ywacTka. llepen HaOdtofeHUEM MPOBEPSIOT HaIUYUE
OCyIIMTENI B CTEKISHHOW cymmike (1/3 cymunku aomxkHa OBITH 3aroidHEeHa
ocymuTesneM). 3aTeM TpyOKy ¢ TEHEBBIM SKPAaHOM IPHUCOETUHSIOT K CTEPIKHIO.

K conHily nupaHoMeTp MoBOpauMBaIOT BCEra OJHOM M TOM e CTOPOHOM,
OTMEUEHHON HOMEpoM Ha royioBke. JlJii MOBOpOTa TOJIOBKM NHUpPaHOMETpa
HOMEpPOM K COJHIly BHUHT (8) cierka ocialisiioT, a IO0cje IOBOPOTa OISATh
3aKpeIIAIOT. ['OpU30HTANBHOCTh TepMoOaTaper NpOoBEpPsAIOT MO YpoBHIO (7) U B
Clly4ae HapyIICHUs €€ PeryJupyroT YCTAaHOBOUHBIMU BUHTaMH (4).

[anbBaHOMeTp [JI1 M3MEPEHUsT CHIIbI TEPMOTOKA YCTaHABIUBAIOT C
CEBEPHOW CTOPOHBI OT MUPAHOMETPA Ha TAKOM PACCTOSIHUH, YTOOBI HAOIIOAATENb
IpU OTCYETaX HE 3aTCHsUI MUPAHOMETP HE TOJIBKO OT MPSIMBIX COJIHEYHBIX Jy4eH,
HO M OT Y4aCTKOB HeOeCcHOro cBoja. [IpaBHIIbHOCTD MOAKIIOYEHUSI MTUPAHOMETPA K
raJIbBAHOMETPY MPOBEPSIOT MPU CHITON KPBILIKE MUPAHOMETPA U OCBOOOKICHHOM
appetupe rajibBaHOMeTpa. IIpu OTKIOHEHHHM CTPENKH 3a HYJb IIKajdbl IPOBOJA

MCHAIOT MCCTaMMU.
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HU3zmepenun.  HemocpencTBEHHO — Mepel  W3MEPEHUEM  MPOBEPSIOT
MPaBWIBHOCTh YCTAHOBKHM MpPUOOpa MO YPOBHIO M OTHOCUTENBHO CONHIA. J[7st
OTCUETa HYJIEBOTO NOKAa3aHUsl TaJIbBAHOMETPA TOJOBKY MUPAHOMETPA 3aKPBIBAOT
KPBIIIKOM M 3allMCHIBAIOT MOKa3zaHWs TaibBaHoMerpa N'y. Ilocie 3TOro Kpbelmky
MAPAHOMETPA CHUMAIOT U JIEJAI0T CEPUI0 OTCUYETOB ¢ MHTEpBajom 10 — 15 c.

Brauane U3MepsIOT paccesHHYI paavanuio. st 3TOro npu 3aTe€HEHHOM
MApa”HoMeTpe AenaroT Tpu orcuera — Ny, N,, N;. IloTroM H3MepstoT CyMMapHYO
paaualuio, sk 4ero Npyu He3aTEHEHHOM TMOJIOKEHUU (TEHEBOW SKpaH OMYyCKaloT)
JENaT Takxke Tpu orcuera — Ny, Ns, Ng . Ilocime 3TOro rojgoBKy 3aKpbIBarOT
KPBIIIKOM M NOBTOPHO OTCUMUTHIBAIOT MECTO HyNsI N’y CTpENKH rajabBaHOMETpA.
[locne u3MepeHuil TpyOKy C TEHEBBIM JKPAaHOM OTBHHUMBAIOT U MUPAHOMETP
3aKpbIBAIOT KPBIIIKON (hyTiisipa. Bee nmokazanus npubopa 3anuchiBatoT B Ta01. 9.2.

QOopaodomka _uzmepenuut. VI3 cepuii OTCUETOB MO TajJbBaHOMETPY

ONPCACIIAIOT CPCAHUC 3HAYCHUA HYJICBOT'O ITOJIOKCHUA CTPCIIKH I'aJIbBAHOMCETpPA U

CpelHMe 3HAYEHUs U1 KaXI0ro BUaa paauanuu Ny, Ny NQ:

No-——"; Ny=——F—"3 Ny=——""7—73 (9.15)

Tabnuua 9.2 - dopma 3anucu U3MEpeHHit

ITnpanomerp Ne
['anmeBanOMeTp Ne

ITepeBOAHBIN MHOXKHUTEND A =

OTcueTsI TI0 raJIbBAHOMCTPY

Bpems Howmep orcuera paccessHHOU CyYMMapHOU
MECTa HYJIS

paauanuu paauanuu
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3areM BBOAAT WIKaNOBble moONpaBku ANp um ANy U3 IOBEPOYHOIO
CBHUJICTEIBCTBA TaJbBAaHOMETPA, BBIYUTAIOT HYJIEBOE IIOKa3aHUE CTPEIIKU

FaJIBBaHOMCTpa nu HOHyLIaIOT I/ICHpaBJIeHHBIe 3HAUCHUA ND nu NQ .
No- Ny + ANy — No; No= Ny = ANg— Ny 9.16)

Jna  onpeneneHus paccessHHOM paguauuu D B Br/M®  mOKa3aHUS
raJibBaHoMeTpa Np YMHOXKAIOT Ha TIEPEBOIHBIN MHOKUTEb a. D = aNp.

Jlsi ompeelneHHs CyMMapHOH pammaimu () B BT/M® y4HTBIBAIOT elie
MOTIPaBOYHBIM MHOYKHMTEIb Ha BBICOTY COJHIIA F),. DTOT MOMPABOYHBIA MHOKUTEIb
JlaeTCs B TOBEPOYHOM CBHUJCTEILCTBE B ¢dopMme Tpaduka: 1Mo ocu abcimce
HaHECEHa BBICOTA COJIHIIA HaJ FOPU30HTOM, a IO OCH OpJWHAT — IONPaBOYHBIN
MHOYKHTEITb.

C yyeToM MONPABOYHOTO MHOXKHTEIS HA BBICOTY COJHIIA CYMMapHYIO

paualuio onpenessaoT o Gopmyrie:
Q =a[(Nq— Np) F) +Np ] 9.17)
Ilo HaHHBIM TIUPAHOMCTpPA MOKCT 6BITB BBIYHUCIICHA W OSHCPIrCTHYCCKAA

OCBCIIICHHOCTD, co3gaBacMasd HpHMOfI paﬂﬂauneﬁ Ha TOPHU30HTAJIbHYIO

MTOBEPXHOCTh KaK Pa3HOCTh CYMMAapHOW U paccesiHHOM paauamuu: S' = Q — D.

9.5 Onpenenenue aandeno

Jiss u3MepeHus B TMOXOJHBIX YCJIOBHUSX CYMMapHOW, pacCesHHOM U
OTPa)KEHHOW paJualiy NPUMEHSIETCS NOXOAHBIN anbdegomeTp M-69.

Ha MMPAaKTUKC OH MHCIIOJIB3YCTCA TJIABHBIM 06p330M 1 OIIPCOCIICHUA

anpOe10 eaTeIbHON MOBEPXHOCTH.
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Yempoiicmeo anvbedoomempa (puc. 9.5).

[IpueMHukoM anbOemoMeTpa CHYXKUT TOJIOBKA = !
nupaHoMmerpa (1), mpuBHHYEHHas Ha BTYJKE K \
L 4
TpyOKe ¢ KapAaHHBIM MOABECOM (2) U PYKOSITKOM. — %
—~—— ’

IToBopoToM pykoaTkud Ha 180° mpuEeMHHUK MOXKET
ObITh  OOpamieH  BBepX A HU3MEPCHHS
MIPUXOJIAIIECH KOPOTKOBOJTHOBOM pagualiii U BHU3
IUISL U3MEPEHUSI OTPAKEHHOM KOPOTKOBOJHOBOM ]
pamuanuu. YrtoObl TpyOka ObUIa B OTBECHOM
MOJI0)KEHNU, BHYTPU HEE HA CTEP)KHE CKOIB3UT

cnenuanbHbld Tpy3 (3), KOTOPBIM MpU MOBOPOTAX

npubopa Bcerga Inepeasuraercs BHu3. [ Pucynoxk 8.5 -
CMATYCHHS YIapoOB TPH IOBOPOTE IMpUOOpa Ha AnbbenoMeTp moXOoIHbIN
KOHIIAX  TPYOKM  TIOJJIOKEHBl  PE3UHOBBIC M-69
HpOKJIaIIKI/I 1 — nupanomempuveckas cojl106Ka,

B 5 5 2 — kapoanmwlll noogec,
pa3o0paHHOM BHJIE TOJIOBKA, TPyOKa H 3 mpomusosec
pYKOSITKa erHSITCSI Ha OCHOBAHHUU

METaNInYeCcKoro Gymispa.

YcranoBka. llepen wnHaOmoneHueM ¢ OcHOBaHUS (QyTiigpa CHUMAIOT
TOJIOBKY, TPYOKY, PYKOATKY ¥ UX CBUHYMBAIOT: TOJIOBKY MPUBUHYMBAIOT K TPYOKE,
a PYKOSITKY — K KapJaHHOMy mojBsecy. s MCKIIOYeHUs pajualiu, KOTOPYIO
MOXKET OTpakaTh caM HaOII0JaTelNlb, pYKOSTKY HACAKUBAIOT HA JIEPEBSIHHBIN 1IECT
JUIMHOM OKOJIO 2 M.

AnpOenoMerp MOACOEIUHAIOT MITKUMHU IPOBOJAMU K TallbBAHOMETPY Ha
kieMMbl (+) u (C) mpu OTKPHITOM NPUEMHHKE M OCBOOOXKIIEHHOM appeTupe
rajibBaHoMeTpa. Ecnu cTpenka raibBaHOMETPa YXOAUT 3a HYJIb, IPOBOJA MEHSIOT
MECTaMHU.

Bo BpeMmsi u3MmepeHuii Ha MOCTOSIHHOM Yy4YacTKe MPUEMHHUK anbOenoMeTpa

YCTAaHABJINBAOT HA BBICOTC 1 — 1,5 M Hazj HCHTCHBHOﬁ IMOBCPXHOCTBIO, a4 Ha
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CEJIbCKOXO3IMCTBECHHBIX IOJISIX — Ha PacCTOAHNHA 0,5 M OT BCPXHCIO YPOBH:A
PACTUTCIBHOI'O ITOKPOBA. HpI/I HN3MCPCHHUU CYMMElpHOfI u paCCCHHHOfI paaruanuvu
T'OJIOBKY aJIB6CI[OMCTpa IMOBOPAYUBAIOT HOMCPOM K COJIHITY.

H3mepeHusi. 3a 3 MUHYTBI JO Ha4alia I/ISMepeHI/Iﬁ OTMCYAIOT MCCTO HYJIA

CTpENKH rajabBaHoMeTpa. Jlias 3TOro TroJOBKY anbOeaoMerpa 3aKpbIBaIOT
METAJIMYECKON KPBIIIKOW M OTCUMTHIBAIOT MOKA3aHUs rajbBaHoMeTpa Ny’ 3aTeM
OTKPBIBAIOT KPBIIIKY M JJISI U3MEPEHUS CYMMAapHOM paaualuy MPOU3BOIAT TPHU
OTCYeTa IO rajbBaHOMETPY IPH MOJIOKEHUU NMPUEMHHKA albOeoMeTpa BBEPX —
N, N,, N;. Ilocne Tperbero oTcueTa NPUEMHHMK NOBOPAYMBAIOT BHU3 U 4depe3 |
MHHYTY IIPOU3BOJAT TPHU OTCUETA JIJISI U3MEPEHHUs OTPAKEHHOW paguauuu — Ny, Ns,
Ns. 1loTOM npHEeMHUK CHOBA IMOBOPAYMBAIOT BBEPX U Uepe3 1 MUHYTY JENAr0T ellle
TpU OTCUETa JJISI M3MEpPEHUs CymMMapHouW paguaumu — N, Ng, Ny llocne
OKOHYAaHUSI CEPUM OTCUYETOB IMPUEMHMK 3aKPBIBAIOT KPBIIIKOM M OTCUUTHIBAIOT
HYyJIEBOE IIOKa3aHWE CTPENKH TaibBaHOMeTpa N,”. Bce mokazaHusi 3aHOCST B

Tabmuiy 9.3.

Tabnuua 9.3 - dopma 3anucu U3MepeHuit

Ansbenometp Ne

['anmeBanomeTp Ne

OTtcUeTsl TI0 TAIbBAHOME
Howmep R

CyMMapHas OTpa)kKeHHasI
OTCYeTa MECTO HyJIst yMMap p
paguanus paguanus

Bpems

Oopadorka usmepenunii. CHayana BEIYUCISAIOT CPEIHEE 3HAUCHHUE HYJIEBOTO

OTCUCTA MU CPCOAHUC 3HAYCHUSA MoKa3aHuM raJlbBaHOMCTpa I KaXIOTO BHOA

paguanuu N, NQ, NRK

N, +N; + N

Ny + Ny
- 3

2

v _ N AN, + N+ N; + Ny + N N, _
> 0 6 > RK_

No . (9.18)
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3aTem K CPCAHNUM 3HAUCHUAM BBOIAT MIKAJIOBYIO ITOIIPABKY M3 IMOBCPOYHOTO

ceugerTensctBa ANg U AN R, » BBIYUTAIOT MECTO HyIs Ny U OIPEAENSIOT

HUCIIPABJICHHBIC 3HAUYCHU A NQ u NRK .

No=N, +ANq-No;  Ng,= Np +ANp - N (9.19)

Tak kak aJIB6eI[O BBIPpAKACTCA OTHOIMICHHCM OTpa}I(CHHOﬁ paauanvuu K
CYMMapHOﬁ, TO HCpCBOI{HBIﬁ MHOXHUTCJIb COKpPAIIACTCA U aJ'II:>6CI[O BBIYUCIIACTCA
KaK OTHOHICHUC HCIIPABJIICHHBIX MOKa3aHUM raJiJbBaHOMCTpa IIPHU HN3MCPCHUH

OTpaXeHHOM U CyMMapHOU pajguanuu (B NpOLEHTaX):

4 =Nrc 4009, (9.20)
N

9.6 U3MmepeHne paauamuoOHHOr0 0ajIanca

H3mepenne  pagualiioHHOTO  OanmaHca  JCATENBHOWM  TOBEPXHOCTH
OCYILIECTBIISIETCSI  0ajlaHCOMEPOM  TepModJjeKTpuyeckoro tuma M-10M
(KOHCTpYKIHSI STHUIIIEBCKOTO).

YecrpoiictBo 6anancomepa (puc. 9.6). bamancomep mpezacrasiser coboi
muck (1) (xopmyc OGanaHcomepa) ¢ ABYMsI KBaJpaTHBIMH NpUEeMHHKaMu (2) Ha
MPOTHBOIIONIOKHBIX CTOPOHAX U PYKOSATKOH (11).

[TpuemMHrKamMu OaaHcoMepa CIIyXKaT JIBe 3aU€pPHEHHBIC C BHEITHEH CTOPOHBI
MeIHbIE TIACTHHKH, MMeromme ¢GopMmy KBaapara co cropoHamu 48 mm. [Ipum
U3MEPEHHIX OJHA IJIACTHHKA OOpaleHa BBEpX M Ha Hee MOCTYyMmaeT CyMMapHas
KOPOTKOBOJIHOBAs paananus () W JJIMHHOBOJIIHOBOE M3imy4deHune atmocheps! £, Ha
ApYyryl0  IJIACTHMHKY,  OOpalleHHYyl0  BHHM3,  IIOCTyaeT  OTpaKeHHas
KOPOTKOBOJIHOBAsI paauanus Rx W W3IyYeHHUE MOACTUIAIONICH MOBEpXHOCTH E,

BMECTE C OTPAKEHHOW YacThIO JUIIMHHOBOJIHOBOUN panuanuu Rp . C BHyTpeHHEN
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CTOPOHBI MEJHBIX IJIACTUHOK Yepe3 OyMakKHbIE M3OJISLUMOHHBIE MpoKIaaku (6, 7)
npukieeHsl crman (3, 4) TtepmoOarapeir (8). Cmam oOpa3oBaHbl BUTKaMU
HAMOTaHHOW Ha MeIHbIA Opycok (5) koHcTanTaHoBou JieHTHI (10). Ha momoBuny
Ka)XKJI0OT0 BUTKa HaHeceH ciioi cepebpa (9). Hayano u k BepxHel, a HEUETHBIE — K
HIKHEHN TutacTuHke. Best TepMobaTapes cOCTOUT U3 JecATH OPYCKOB, Ha KaXKIbId
13 KOTOpbIXx HamoTaHo 32 — 33 BuTka. bamancomep ¢ momomibto mapHupa (15)
ycranaBnuBaeTcs Ha muianke (14). K mnanke Ha mapuupe (13) npucoenunsiercs
CTep>KE€Hb C TEHEBBIM PKpaHOM (12), KOTOPBIA 3alMIIAET MPUEMHHUK OT MPSAMbBIX
COJIHEYHBIX Jy4yel. [lpu mpumeHeHun 3KpaHa, BUJUMOTO U3 LIEHTpa MPUEMHHKA
nox yrioM 10°, mpsimasi paguanuy UCKITIOYaeTCsl U3 MOKa3aHui OamaHcomepa, uTo
MOBBIIIAET TOYHOCTh M3MEPEHUH, HO B H3TOM cllydyae MNPAMYIO pPaaHaLHUIO
HEOOXOIUMO U3MEPSTh aKTUHOMETpoM. JlJis 3alIuThl MPUEMHHUKA OT OCAJIKOB U
BTN CTYKUT yexod (17), koTopslil 3akpersiercss BUHTOM (16).

4 5 6
P

Pucynok 9.6 - banancomep M-10M

a — cxemamuyeckoe nonepeyHoe ceverue, 6 — omoenvHas mepmobamapesi, 8 — GHEWHULL 8UO;
1 — xopnyc, 2 — npuemnasn nracmunka, 3,4 — cnau, 5 — meonwiii 6pycok, 6, 7 — u30usiyus,
8 — mepmobamapeu, 9 — cepedpsanviil croi, 10— koncmanmanosas renma, 11 — pyxosimka,
12 — menesoti oxkpan, 13, 15 —wapnupvl, 14 — naanxa, 16 — eunm, 17 — yexon
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Ycmanogka. banancomep ycTaHaBIMBalOT TOPU3OHTAIBHO Ha BbIcOTE 1,5 M

oT 3emiu. [lnanky GanancoMmepa MPUKPEIUISIOT K KOHIY JAEPEBSHHON peilku Tak,
4YTOOBI OJJUH U TOT K€ NMPUEMHHUK Bcerja ObLI HampaBlIeH BBEpX (3Ta CTOpOHA Ha
kopryce otmedeHa uudpoit (1). BeiBombl u3 TepmoOarapen MOAKIIOYAIOT K
rajbBaHOMETPY.

B OGonbmmHCTBE ciydaeB OanaHCOMEp 3aTEHSIOT JKPAaHOM OT MPSIMOU
colHeyHOW panuanuu. I[loaToMy Ha opHOW peiike ¢  OamaHcoMepoM
YCTaHABIIMBAIOT AKTUHOMETP JJIsI U3BMEPEHUS NIPSIMOM pagualyu.

[lokazanust OGamaHcoMepa 3aBUCAT OT CKOPOCTH BETpa, TaK Kak C
YBEJIMYEHUEM CKOPOCTH BETPA YCUIIMBAETCS KOHBEKTHBHBIN TEMJIOOOMEH 3a CYET
Pa3HOCTH TEMIIEpATyp BO3AyXa M KaXKIOW IUIACTUHKM NpUEeMHMKa. [lnsg ydera
BJIUSIHUSL CKOPOCTH BETpa Ha ypoBHE OajaHcoMepa M HEOOJbUIOM PacCTOSHUU OT
HEro YCTaHaBJIMBAIOT aHEMOMETP WJIU BETPOMED.

Hzmepenusn. 3a 3 MUHYTHI 0 Hayana HaOJIOJIEHUS ONPENEIISIOT MECTO HYIIS
ranpBaHometrpa N'. Jlemator 310 mnpu pasomkHyToM 1uenu. Ilociae srtoro
OajlaHcoMep MOJKIIOYAIOT K TajlbBAaHOMETPY TaK, YTOOBI CTpeNiKa TrajlbBaHOMETpa
OTKJIOHSJIACh BMPABO, M MPOU3BOAAT Tpu otcuera no Hemy (N;, N, N;) u
OJIHOBPEMEHHO TpH OTcueTa mo aHeMoMeTrpy (v;, v, v3;). Ecim OGamancomep
YCTAHOBJIEH C TEHEBBIM JKPAaHOM, TO IOCJIE MEPBOTO M BTOPOrO OTCYETOB IO
OajlaHcoMepy MPOU3BOJAT JBa OTcueTa Mo akTUHOMeTpy. Ilociie oTkiodeHus
OajlaHcoMepa  TOBTOPHO  OTCUUTHIBAIOT  HYJEBOE  IOKa3aHHUE  CTPEIKH
rasibBaHoMeTpa N''y Pe3ynbraTsl u3aMepeHuii 3aHocsT B Ta0auIly 9.4.

Qopadomka uzmepenuui. VI3 cepum OTCUETOB IO TaJlbBaHOMETPY U IIO

AHCMOMCTPY HAXOOAT CPCAHUC 3HAYCHUA N(), N, 1% (CKOpOCTB BCTpa BBIYUCIAIOT C

TOYHOCTHIO 710 1 M/c):

N(')+N3 Nle +N2 +N3 . __ vt +u;

2 ’ 3 ’ v = 3 (921)

141



Tabnuua 9.4 - ®opma 3anvcu u3MepeHnit 6e3 TEHEBOTrO IKpaHa

banancomep Ne
I'aneBanometp Ne
IIepeBOAHON MHOXUTEND a =

[lonpaBouHbIi MHOXUTENB k (Tabd. 9.5) =

OTcuera 1o raJlbBaHOMETPY CkopocTb BeTpa
110 aHEMOMETPY
Bpewms Howmep orcuera paaranuoOHHOTO
MecTa HyJIs WA BETPOMeEpY,
OanaHca

m/c

I[JISI OIIPpCACICHUS UCIIPABJIICHHOI'O OTCUCTA Nk CPpCAHCMY 3HAYCHHUIO BBOJAT
IIKAJIOBYIO IIOIIPABKY AN wu3 MMOBCPOYHOTO CBHACTCIBCTBA TI'aJIbBAHOMCETPA H

BBIUMTAIOT MECTO HYJIS Nj.

N=N=+AN-N, (9.22)
I[JUI BBIYUCIJICHUA paAHAIMOHHOTO 6ancha B BT/M2 HCHpaBHeHHBIﬁ OTCUCT

YMHOKAlOT Ha TMEpPEeBOAHBIM MHOXHUTEIb a W TONPABOYHBIM Kk, KOTOpPBIU

ONpPCACIIAIOT U3 ITOBECPOIHOTO CBUACTCIBCTBA 110 CpCI[HCfI CKOpPOCTH BCTpPA:
B=akN (9.23)

Tabnuma 9.5 - IlonpaBo4HbBIi MHOXKUTEINb k

CkopocTtsb BeTpa,

m/c

[TonpaBouHbIi
1,00 (1,02 |1,05|1,08| 1,10 | 1,13 | 1,15 | 1,17 | 1,19] 1,22 | 1,25
MHOXUTEJb k
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[lokazanus OaslancoMepa, YMHOXEHHBIE Ha TOMPABOYHBIA MHOXXHUTEIb,
COOTBETCTBYIOILIMM JaHHOM CKOPOCTH BETpa, IPUBOAAT K IIOKa3aHUIM
OaslaHcoMepa Mpu HITHIIE.

Ecnn u3mepeHMss npOM3BOAWIMCH C TEHEBBIM DJKPAaHOM, TO CHadaia
BBIYUCIISIOT  OamaHc 0e3 TMpsMOW  COJIHEUHOW  pamuauuu: B—S’=akN;,
Panuanmonnsiii 6amanc B omnpeAensioT Mocie pacyeTa MNpsMOW paaudaluyd Ha

TOPU30HTAIBHYIO MOBEPXHOCTh S':B = akN, ,+S'.

9.7 U3MepeHne NPOAOIKUTEILHOCTH COJTHEYHOT O CUSIHUS

Jis  peructpali  MPOJOJDKUTEIBHOCTH — COJIHEYHOTO  CUSIHHS,  T.€.
MIPOMEKYTKOB BpPEMEHH, B TEUEHHE KOTOPBIX COJHEYHBIM JHCK HE 3aKpbIT
oOnakamu, ciyxuT reauorpad I'Y-1. Ilpunuun geiictBusi renuorpada ocHOBaH
Ha MPOXXKUTAHUKM OYMaKHBIX JIEHT COJIHEYHBIMH JIy4amH, COOpaHHBIMU B (oKyce
CTEKJISTHHOTO I11apa.

YcrpoiictBo reauorpada (puc. 9.7). OcHOBHOW HacThio Tenuorpada
ABIIAETCS CTEKJISTHHBIM IIap auaMeTpoM 98 MM, YKpEIUIeHHBbIA B AyrooOpa3HOM
nepkatene chepudecKUMu mainbaMu, BUHTOM M KOHTPTaKo.

OcHoBaHueM mnpubopa sBISIETCS IJIOCKas MeTalindeckas IUIMTa C JBYMS
croiikamu (1). Mexay crokamMyu Ha TOPH3OHTAIBLHOW ocu  (2) yKperuieHa
MOABWYKHAS YacTh Mpubopa, coctosias u3 KoaoHKH (3) ¢ 1uMOoM (4) U HIKHUM
ynopoM (7), ckoOblI (6) ¢ yamko# (5) u BepxHum yrnopom (15) u crexinstHHOroO mapa
(8), KOTOPBII ABNIIETCS CPEePUUESCKON JTUH3OM.

Ha oaHOM M3 KOHIIOB TOPU3OHTaJIBHOM oOcH 3akperuieH cektop (9) co
mkanoi mupoT. [Ipu mepemernieHnu rOpu3oHTAIBHOM ocu (2) mpubopa ¢ 3amajna
Ha BOCTOK M TIOBOPOTE BEPXHEW yacTu MpuOOpa BOKPYr HEe OCh KOJIOHKHU (3)
YCTaHABIMBAECTCS MapajUleiIbHO oOcH BpameHus 3emun (ocu  mwupa). [ns
3aKpeIICHUs YCTAaHOBJICHHOIO YIJla HAaKJIOHA OCH KOJIOHKU CIY>KUT BUHT (11).

BepxHsist yacTs npudbopa MokKeT NOBOPAYMBATHCS BOKPYT OCH KOJOHKH (3) U

(1)I/IKCI/IpOBaTBC$I B 9CTBIPCX OIMPCACIICHHBIX ITOJIOKCHUAX.
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10

Pucynok 9.7 - 'enuorpad ynuepcanbubiii ['Y-1

1 — cmoiika, 2 — ecopuzonmanvras oce, 3 — Konrouka, 4 — wm6, 5 — uawxa, 6 — ckoba, 7 — ynop,
8 — cmexnsnuwiti wap, 9 — eexmop, 10 — ykazamenv wupomol, 11 — eunm 01 3aKpenienus yeia

naxnona ocu, 12 — wmugm, 13 — ouck, 14 — unoekc na oucke, 15 — eepxnuil ynop

Jljist 3TOr0 MCmoab3yeTcs cnenuaibHblid IMTUT (12), KOTOPHINA BCTaBseTCS
yepe3 oTBepcTHe aumbOa (4) B OOHO M3 4YeThlpex oOTBepcTuil aucka (13),
3akpemsieHHoro Ha ocu (2). CoBmnanenue otBepctuil numba (4) u nucka (13)
ompejeNsieTcs Mo coBnaaeHuto Metok A, b, B u I' Ha numbe (4) ¢ ungexcom (14)
Ha JIUCKE.

[Ipou3BoACTBO M3MEpeHM MO reauorpady 3aKIo4YaeTcss B €KEIHEBHOU
YCTaHOBKE JICHT U OMPEIeIEHNH CyMMapHOT0 32 KK/l yac MpoKora Ha HUX.

Ycemanoexa. T'enuvorpad ycTaHaBIMBalOT TOPU3OHTAJIBHO HA OTKPBITOM

IJI0IaAKE, I[OCTYHHOﬁ COJIHCYHBIM JIydaM B TCYCHHC BCCTO HA, Ha croJide
BBICOTOM HE MEHee 2 M HJIM Ha KpbIIIC 30aHHA Ha HpO‘lHOﬁ )IepeBHHHOﬁ

II0ACTAaBKC. FOpI/ISOHTaJIBHOCTB IMOACTABKH ITPOBEPACTCSA YPOBHCM.
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Ilepen ykperuieHnem mnpubopa Ha TMOACTAaBKE €ro YCTaHABIWMBAIOT Ha
3aIaHHYI0 MUPOTYy (MO IIKaje MUPOT) U MO Mepuauany. s yCTaHOBKH IO
IIUPOTE MECTa OCIA0JISIIOT BUHT, MTOBOPAYMBAIOT BEPXHIOIO YaCTh JI0 COBMAJACHUS
3a/IaHHOM IMIMPOTHI C YKa3zaTesieM U (UKCUPYIOT 00paTHO BUHT. J1JIsl OpUEHTUPOBKHU
M0 MEpHUJMAaHy €ro YCTAHABJIMBAIOT HAa CEpeAWHY TMOJACTaBKH IIapOM Ha IOT
(monoxxenue ) U MOBOPAUUBAIOT OCHOBAHUE TaK, YTOOBI (POKYC MyUYKa COJTHEUHBIX
Jyde B MOMEHT KMCTHUHHOTO TMOJAHS HAaXOAWICS Ha 4YepTOUKE YaIllKd WIH
MOJTYJICHHOW JIMHUM JICHTHI. B TakoM MOJIO’)KEHHH OCHOBaHUE MPUOOpaA 3aKPEIUISIOT
TpeMs BUHTaMHU.

B masel yamiku 3akiiaipiBaloT OyMaxHbIe JICHTHI (puc. 9.8) COOTBETCTBEHHO
BPEMEHHM TOJla: B BEPXHIOK Mapy Ma3oB — 3uMoi (¢ 16 OKTAOps 10 KOHIA
dbeBpaiisg), B CpeAHIOI0O — BeCcHOM M oceHbio (¢ 1 mapra mo 15 ampens u c
1 cenTsa0pst — 1o 15 okTs6ps1), B HIKHIOIO — JieToM (¢ 16 ampens o 31 aBrycra). B
BEpXHUE M HWIKHUE Taphl MA30B 3aKJIaJbIBAIOT U30THYTHIC, a B CPEIAHIOD Mapy —

IIPAMBIC JICHTBI.

I1a3 Bana 1enaTnI IlepHoa roga
Bepxani 16.10—28.02

CpenHui (01.03—15.04
01.09—15.10
Hwwxauii . 16.04—31.08

Pucynok 9.8 — Ilepuoasl mpuMeHeHUs JEHT reauorpada

Hzmepenusn. B 3aBUCMMOCTH OT BpEMEHHM Tofa OYMaKHYIO JIEHTY
3aKJaJpIBAlOT B OJHY M3 Map Ia30B Yallku. B KOpOTKHE IHU, KOrja COJHLE

HaXOIUTCA Had T'OPU30HTOM HC 6onee 9 9, JICHTY MCHAIOT IIOCJIC 3aXO0Ja COJIHIA
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onuH pa3 B cyTku. lllap B 3ToM cityuae Bcerzia mOBEpHYT Ha Or (B mosioxxeHue b).
IIpyn poIOMKUTENBHOCTH JHA OT 9 1o 18 4 JneHTy MEHSIOT JBa pa3a B CYTKH:
MEePBBIA pa3 Mmocie 3axoAa, BTOpord — B 12 4 1o cpelHEMY COJIHEYHOMY BPEMEHHU.
OnHOBpPEMEHHO CO CMEHOM JIEHT MEHSIOT NOJIOXKEeHUe 1mapa. [Ipu BeuepHeil cmeHe
JISHT 1Iap MOBOPAYMBAIOT Ha BOCTOK (B MOJIOKEHUE A), a PU CMEHE B MOJACHb —
Ha 3anaj (B nonoxenue B). Ecau npolomkUuTenbHOCTh JHS OT BOCXO/a J0 3aX0/a
COJIHILIA MpeBbIIAET 18 4, CMEHY JEHT W MOBOPOT Iapa IMPOU3BOIAT TPHU pas3a B
cyTku — B 4, 12 u 20 4 o cpeiHEMY CONHEYHOMY BpeMeHU. [Ipu cMeHe JIeHTHI U
MIOBOPOTE 11apa B 4 4 yKa3areslb COBMEIIAOT C UHAEKCOM A4, B 12 4 — ¢ HHIEKCOM
B uB204—cunnekcom I

Bo Bpemsi cmeHbl JeHT map renvorpada 3aTeHsoT. JIGHTy MEHSIOT, Jaxke
€CIM Ha HeW He OKa3bIBaeTCsl clefoB Ipoxkora (macMmypHsle nHu). Ha oGopote
KQKJ0M JIEHThl OTMEYAlOT MOPSAIKOBBIA HOMEpP (HauMHas ¢ 1-ro 4ucia KaxkJIoro
Mecslla), Ha3BaHUE METEOCTaHIMH, TOJ, MECsLl, JaTy, BpeMs B yacax U MUHYTaXx,
KOTI'/Ia JIeHTa Obljia YCTaHOBJIEHA U BHIHYTA.

[lepuonuyecku HEOOXOAUMO CIEIUTHh 32 MPaBUIBHOCTHIO YCTAaHOBKHU
reqvorpada OTHOCHUTETBHO TOPU3OHTAIBHOM IUIOCKOCTH, IOJYJEHHON JIMHUH,
HIMPOTHI MecTa HAOMIOEHUI U coAepkaTh map reauorpada B uucrore. [lo mepe
HaJOOHOCTH IIAp CIEAyeT MPOTUPATh MATKOM MOJOTHSHOM TKAaHBIO; €CIH OH
MOKPBIT U3MOPO3bIO UK UHEEM, TKaHb HAJI0 CMOYUTH CIIUPTOM WJIM aBUALIMOHHBIM
OCH3UHOM.

QOopabomxka_nenm. [TpoaOKUTENBHOCTh COTHEYHOTO CUSHUS ONPEACISIOT

10 TIPOXKOTY JIGHT reirorpada 3a KaXablid 9ac B JECATHIX JOJAX Yaca, YIUThIBas
naxxe crmaOble Cienbl MPOXKOTa, W 3aHOCAT B COOTBETCTBYIOIIHME TaOmuibl. Eciou
MPOXKOT PacCTIpOCTpaHsIETCs HAa BCE JEJICHWE, 3alHCHIBAIOT LEJBIA Yac, eciau Ha
MOJIOBUHY JenieHus, 3anmucbiBator 0,5 1. CyMMupysS TNPOJOIKHTEILHOCTH
COJIHEYHOTO CHSIHUS 32 KKl Yac, MOJYyYarT CYTOYHYIO IMPOJIOJDKATEIBHOCTH
COJIHEUHOTO cusiHusA (Tab:. 9.6).

3Has KOJUYECTBO YacCOB COJIHCUHOTO CHUSHUS 3a OTICIBbHBIC JTHH, MOXKHO
OTIPEIECTUTHh POAOKUTEILHOCTh COTHEUHOTO CHUSHUS 3a 000U mepuo (IeKamy,
MECSII, BETeTallMOHHBINA MTEPUO/T, TON).
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Tabnuua 9.6 - Ilpumep 3anucu NpoIOKUTENLHOCTH COTHEYHOTO CUSIHUA 32

CyTKH

Yacel 10 ICTUHHOMY COJTHEYHOMY BPEMEHU

9-10
10-11
11-12
12-13
13-14
14-15
15-16
16 —17
17-18
18—-19
19 -20

Ywucio, MecsIl
CymMa 3a CyTKU

1 VI 1,0

=
N

1,0 1,0 | 1,0

-
-
-
-

B mnactosimee Bpems ['nmaBHo¥l reodusumueckoit obcepBatopueit (I'TO),
coBmecTHO ¢ OAQO "llenenr", pazpaboTaHbl aKTHHOMETPUUYECKHUE JaTYUKH HOBOTO
MOKOJICHUsS JJI1 CTaHAApTHOM mporpamMmbl HaOmogeHuil. K HuM oTHOCSTCS
aktunometp '"llenenr C®-12"nupanomerp "llenenr Cd-06", O6amancomep
"[lenenr C®-08", a Takxke ananor renuorpada "Ilemenr BK-05" mus
ABTOMATHUYECKUX M3MEPEHUIN MPOJOIKUTENHHOCTA COJIHEYHOTO CHUSHUA 34
uHTEepBaibl oT 10 MUHYT 10 24 4acoB.

B ueHTpasbHOM KOHCTPYKTOPCKOM OIOpO THIPOMETEOPOJIOTUYECKOTO
npubdopoctpoenus (LIKb I'MII) pazpaboran akTuHOMeTpHUYecKUid KoMriekc M®D-

19 IJIA aBTOMATHYCCKOT'O HM3MCPCHHA COCTABIAOHNINX PAIUALIMOHHOTO Oatanca

[13, 14].

3aganus:

1. U3yuuTh yCTPOMCTBO TEPMOAIEKTPUUECKOTO aKTUHOMETPA, YCTAHOBKY U
npaBuiia u3MepeHui. IIpousBecTH u3MEpeHUsT aKTUHOMETPOM U OMpPEACIUTh
MPSIMYyI0 COJIHEUHYIO paJualldi0 Ha MEPHEHIUKYISIPHYI0O M TOPU3O0HTAIBHYIO
MTOBEPXHOCTH.

2. 3y4uTh yCTPOMCTBO TEPMOIICKTPUUECKOTO MUPAHOMETPA, YCTAHOBKY U
npaBuiia u3MepeHuid. [lpousBecTH W3MEpeHUs] TUPAHOMETPOM M OIPEETUTH

CYMMAapHYIO U PacCesHHYIO PaIUalIUIo.
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3. U3yunth ycTpOMCTBO MOXOJHOTO TEPMOIJIEKTPUUECKOrO allbOeOMeTpa,
MpaBUjia yCTAaHOBKM U TOPSAOK HaOmomenuit. [lpoumsBectn um3MepeHus
anpO0eIOMETPOM Ha JBYX pa3HbIX YYacTKaX, OTJIMYAIONIUXCA IO IBETY, U
BBIYUCIIUTB OTPAKATEIHHYIO CIIOCOOHOCTH TOJACTHIIAOIIUX TTOBEPXHOCTEH.

4. U3yuuTh yCTpOMCTBO TepModJieKTpuueckoro OanaHcomepa. IIpoBectu
U3MEpeHuss OajJaHCOMEPOM H BBIYUCIUTH pPAJAHAIIMOHHBIN OalaHCc JaHHOU
noBepxHocTH. OmnpenenuTh 3G(HEKTUBHOE H3JIyYEHHE MOBEPXHOCTU TMOUBHI (IO
dbopmynam AHrcTpeMa) B SICHYIO TOTOAYy U TIpu oOJayHOCTH 8 0asioB, €Ciu
temneparypa Bozayxa 10°C, napuuanbHoe gaBiieHue BojasgHoro mapa 10,6 rlla.

5. UByuuts yctpoiicTBo renuorpada, mpaBuia YCTAHOBKH M H3MEPEHHIA.
OO6paboTath JeHTy renuorpada U onpeaeanuTb MPOAOIHKUTEIBHOCTh COTHEYHOTO

CHUSIHMS 32 JICHb (JIeKaIy, MecsIl).

KouTpoJsibHBIE BONIPOCHI

1. Ha yeM ocHOBaH ME€TOJ ONPEAEICHUs MPOAOJIKUTEILHOCTH COJTHEYHOTO
CUSAHUA?

2. Yto Ha3bIBaeTCs MPSAMOM COMHEUHOW paauanuei? Yem xapakTepusyeTcs
Y OT YEro 3aBUCUT CYTOUHBIA U TOJIOBOM X0 MpsIMOM pagranuu?

3. KakoB cnekTpalibHbIN cOCTaB M3nydyeHUs 3eMiu? Uem XapakTepusyercs

paHHaHHOHHBIﬁ OajlaHc 3eMHOM HOBCpXHOCTI/I?
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10 /IucTaHUMOHHBIE W  aBTOMATHYECKHME  METEeOpPOJIOruYecKue

U3MepeHHus

C pa3BuTHEM I[MBWIM3allMM BcE€ OOJBIIE BO3pAacTacT 3HAYCHHUE
METEOPOJIOrHYeCKON MH(POPMAIIUH C 1I€JIBI0 MPOTHO3UPOBAHUS U TIPEIOTBPAIICHUS
HEeOJIaroNnpUATHBIX MOTOJHBIX MocieAcTBUNA. COBpeMEHHBIE METEOCTY>KObI UMEIOT
KpOM€ OOBIYHBIX METEOPOJIOTHYECKUX M JUCTAHIIMOHHBIX METEOPOJOTHUYECKUX
craniuii  (JAMC) aBTomatuueckue Meteoposioruueckue cranuuun (AMC).
HaubGonwmee uncno AMC yctanoBneno B CIIA, Uranuu, @pannuu, Anonun u
Ounnsaauu. B mepcrnektuBe OyJeT co3naHa ceTb MeTeocTaHiuit Ha 0aze AMC
pPa3HOr0 Ha3HAYEHUS C PA3TUYHON TUCKPETHOCTHIO M3MEPEHUN. DTO TiobaibHAas
ctpaternueckas 3agadya BMO. CoBpeMeHHBI MOAX0A K aBTOMAaTH3allUU
MOJIyYEHUSI METEOPOJIOTUYECKON MHGPOPMAIUU - 3TO KOHUEMIUS KOMIUIEKCHOTO
WCIMOJIb30BAHUS PA3JIMYHBIX COBPEMEHHBIX TeXHHMUeckux cpencts: AMC, MPII,
J1a3epoB, CIIyTHUKOB U T.I.

JIMCTaHIIMOHHBIE W ABTOMATHYECKUE CTAaHIMUA HCHOJIB3YIOTCA B MOMOIIb
MeTeOoHabI01aTeNIo.

JIMC - 5T0 ycTaHOBKa WM CHUCTEeMa, 00eCleuMUBaloIiasi METEOM3MEPECHHUS,
dbopMupoBaHWEe U  paclnpocTpaHeHHWe MeTeouHbOpMaAllUd TPU  MOMOIIU
JMCTAHIIMOHHBIX CITIOCOOOB U3MEPEHHUS U yIpaBIeHUs (B HEOOXOIUMOM O00BEME).

Nudopmanuss ot [IMC nomnosHsieTcss BU3YyaJdbHBIMU HAOJIOACHUSMH WU
JAHHBIMA C JPYTrdX M3MEpPUTENbHBIX cpenactB. I[lpudyem ¢opmupoBaHue
uH(pOpMaIMN OCYILIECTBIIIETCS ¢ MOMOIIbI0 Ha0moaaTens (oneparopa), T.e. JAMC
- 3TO PPrOHOMMYECKas CHUCTeMa (CHCTeMa, OJHUM U3 3BEHBbEB KOTOPOMW SBISETCS
yenoBek). JIMC moBbIIIaeT OMEpaTUBHOCTh U YiIydllaeT yclioBus Tpyna. Kpome
TOr'0, OHA YIPOIIAET KOHTPOJIb €UHCTBA U3MEPEHUI BO BPEMEHH, T.K. U3MEPEHUS
BCEX METECOBEIIMYMH OCYIIECTBISETCA MPaKTUYECKUu ogHOBpeMeHHO (1-2 muH.). B
Hacrosee BpeMs B ['unpomerciyxoe Poccun umerorest 2 ocHoBHBIX Thma JAMC:
HazemHas M-49 u cynosas ['M-6.

Pa3zpabotka u npumenenne JIMC B Poccun Hauanacek B 50-X rogax.
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ABTOmMaTuyeckas  Mmereoposiormdeckas — ctanmus  (AMC) - 370
MeTeoposioruieckas HWHGOPMAIIMOHHO-U3MEPUTENbHAS CUCTEMA C PAAUOCBS3bIO
WM C IPOBOJIHBIMU JIMHUSIMU CBSI3H.

ABTOMaTHYecKas paguoMeTpuyeckas Mmereoposiornueckas cranius (APMC)
Hayasia npumeHsaTbess B Poccun B I'mapomerciyxbe ¢ Havana 1930-x romos.
[Ipennasnauena s cObopa W mepenadyd MHPOpPMALKMKU O METEOOOCTAHOBKE I10
paano 0OBIYHO C TPYAHOJOCTYIHBIX pailoHOB. [IpueM uHpOpMaLu MPOU3BOIUTCS
C TMOMONIbIO PAaTUONPHUEMHHUKA PAIAUCTOM (HA CIyX WIH PETUCTPUPYIOMIUM
YCTPOUCTBOM), 3aTeM 00padaThIBacTCs U MepelaeTCsl MOTPEOUTEIISIM.

AMC c¢ npoBonHOW nuHHMEH cBs3uM Hadanu pabdotath ¢ 1960 r. AMC
MPOU3BOJUT  ABTOMATUYECKOE U3MEPEHHE MHOTMX  BEJIWYHUH, OmepaTop
KOHTpPOJUpPYeT  HMHPOpMALMIO,  TPOU3BOAMT  KOHTPOJIBHBIE  H3MEpEHUs,
OCyIlecTBIAEeT TecTupoBanue ucrnpaBHocTh AMC. AMC npou3BOIUT U3MEPEHUS
MPAKTUYECKH CHHXPOHHO, B TeueHHWe | MHUHYTHL. YJaJe€HHOCTb JaTYUKOB OT
LEHTPAJIBHOTO MmyibTa 70 10 kM.

Haneueitmee cosepuieHcTBoBanne JIMC, APMC, AMC cBsg3aHo cC
pa3pabOTKOW ONTUMAJIBHBIX JATYUKOB, YBEIMUYECHUEM U3MEPSIEMbIX METCOBEIMUNH
W aBTOMaTH3aluei 00pabOTKU MOJYYSHHBIX TaHHBIX U3MEPEHUI.

JAMC - M49 - npenHa3HaueHa Ui JUCTAaHIIMOHHOTO UW3MEpEHUs:
TeMIlepaTyphl BIQXXKHOCTHU BO3AyXa, CKOPOCTH M HampasieHus Berpa. COCTOUT U3
U3MEPUTEIBHOTO TMYJIbTA, JaTYMKa CKOPOCTHM W HAIpaBJIEHUS BETpa, JaT4YHMKa
TeMIIepaTyphl U BIAYKHOCTH.

B kayecTBe 4YyBCTBUTEIBHOTO 3JIEMEHTA JaT4YMKa TEMIIEpaTypbl BO3JyXa
MPUMEHSETCS MEIHBIM TepMOpe3ucTop. UyBCTBUTENBHBIM JIIEMEHTOM JaT4YHMKa
BJIQXKHOCTHU SIBJISIETCS MEMOpaHa U3 )KMBOTHOM MIIEHKH. YyBCTBUTENbHBIN 3JIEMEHT
JaT4dKa CKOPOCTH BeTpa - BOCBMMJIONACTHAs BEPTYIIKAa. B KadyecTBE OJoKa
OTIpeJIeICHHs] CKOPOCTH M HaMpaBlIeHUs BETpa - 010k anemopyMmOomeTpa M-47.

KPAMC -  KoMIUIeKCHas  paJAUMOTeXHUYeCKas  aBTOMaTHYecKas
METEOpOoJIOTHYecKass CTaHUUs TMpeAHa3HayeHa JJId aBTOMAaTU3allMM Ipolecca

u3MepeHus u (QopmupoBanus uHbopmanuu, BbgaBaeMoili AMCI, ¢ uenbto
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yAydllleHus MeTeoposiornueckoro obOecrneuenus: auanuu. KPAMC mno3Bossier
MPOU3BOJIUTh ABTOMATHUYECKUE TUCTAHIIMOHHBIE H3MEPEHUS METEOPOJOTUUYECKUX
BEJIMYMH, BPYUYHYIO BBOJUTH METEOBEJIMYUHBI, HE HU3MEpPSIEMbIe aBTOMATHUYECKHU,
oOpabaTblBaTh pe3yibTaThl HU3MEPEHUI, aBTOMATHYEeCKH (OPMHUPOBATH CBOJKH
MOTO/bl, PETUCTPUPOBATh W TMEpeAaBaTh MO0 KaHaJlaM CBS3U MOJYYEHHYIO
uH(pOpMaIHIO.
Merteoponoruueckas uapopmarius BoiiaBaemas KPAMC:
1. AtmocepHoe naBiIeHUE HA YPOBHE CTaHIMU U MPUBEJIEHHOE K YPOBHIO
MOps;
2. bapuueckas TeHeHLIMS (BEIMYUHA, XapaKTEPUCTUKA);
3. Temnepatypa Bo3ayxa (Tekylas, MaKCUMaibHasi, MUHUMAaJIbHas )
4. Touka pocsl
5. BnaxxHocth (OTHOCHTEIbHASI, aOCOIIOTHAS )
6. Cxopocth BeTpa (cpemnsis 3a 10 mMuH, MakcuMmanbHass 3a 10 MwuH,
MaKcHUMallbHas 3a 3 yaca);
7. CocraBisiomas MaKCUMaJIbHOM CKOPOCTH BeTpa, NEPIEeHIUKYIspHas
BIIIT;
8. HampaBnenue BeTpa;
9. Mereoponoruueckast JalnbHOCTb BUTUMOCTH;
10. BeicoTa HUKHEN IpaHULIbl 00JAKOB;
11. Hannuue rpo3 B paauyce 25-30 km;
12. Hanuuwme rononena Ha BIIII;
13. Hanuuue TymaHa, AbIMKH, METEJIU, IbUIBHON OYypH, A0, CHEra, rpaja,
OTIAJICHHOM I'PO3bI;
14. Tloroga B CpoK U MEXAY CPOKaMU;
15. O6mauHOCTb.
Jlanubsie Meteoposoruyeckas uHpopmauuu nTyHKTOB 13-15 BBOaUTCA

OIIepaTOpOM BPYUHYIO.
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JlaT4MKHd yCTaHABIMBAIOTCA B ONPENEICHHBIX IYHKTax aj’pojpoma, TAe
HEOOXOIUMO TPOU3BECTH H3MEPEHHSI COOTBETCTBYIOUIMX METEOPOIOTrHYECKUX
XapaKTEPUCTUK.

Meteoctannuss KPAMC-4 ¢ natunkamu VAISALA BxiIrO4aer:

1. Lentpanbuyto cucteMy (DBM, mnedararomee ycTpoHCTBO, 0azoBoe
MIPOrpaMMHOE 00ECIICUeHHUE);

2. InankaTopHOE yCTPONCTBO;

3. HenTpasbHyto cuctemy cbopa u nepeaadu uHbopMaIu;

4. Cucremy MeTeoannapaTypsl;

5. Uctounuku nutanus (220 B, 50 I'm).

HNatuuk Temmnepatypsl U BiaxHoctu ([ TB) Bo3ayxa mpegHazHadeH st
M3MEPEHUS TEMIEPATYPBI Bo3ayxa B Auarna3zoHe oT -60 go +50°C u BIa)XHOCTH B
nuana3zone 30-100%. JITB coctouT u3 AByX OJIOKOB: NCHUXPOMETPUYECKOTO U
rurpomMeTpuyeckoro. Jlatuuk npeodpasyeT Tpu BEIMUHMHBI: TEMIIEpaTypy BO3ayXa
(cyxoro TepMoMeTpa), TEeMIEpaTypy CMOUYEHHOTO TepMOMETpa (C MOMOUIbIO
IUIATUHOBBIX TepMOpe3ucTopoB mo 500 OM) M OTHOCUTENBHYIO BIAXKHOCTH C
MOMOIIBIO TTyYKa BOJIOC, MEXaHWYECKU CBSI3AHHOTO C POTOPOM OECKOHTAKTHOTO
TpaHchopmaropa. IlmaTuHOBBIE TEepMOMETPHl HMEIOT HHEPLHUI0, OJU3KYI0 K
MHEPLUHU ICUXPOMETPUUYECKUX TEPMOMETPOB.

B kauecTBe naruMka JaBIEHUS NPUMEHEH NAaTYUK BECOKOMIIEHCHPYIOIIETO
O6apomerTpa.

JlaTyMk mapaMeTpoB BETpa HE OTJIMYAETCA OT BHUHTOBBIX JIaTYUKOB
aHeMmopymoboMeTpa.

B kagecTBe gaTumka MeTeoposoruuecko manbHOCcTH BuaumocTu (MJIB)
npumeHsTcs: yctaHoBku PJIB (peructpatop nanbHOCTH BUIUMOCTH)

JlaT4MKOM BBICOTHI HIKHEW TpaHHUIBl 00JIakoB siBisieTcsi yctaHoBka MBO
(u3MepuTelb BHICOTHI 00J1akoB) ¢ npucTtaBkoii [IB-1M uiu PBO.

N3mepenue Bcex METEOPOTIOTMUECKUX BETUUMH MPOU3BOAUTCS HENPEPHIBHO,

BpeMsl ompoca - 15 c.
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ABTOMaTH4eckass 00pa0oTka M Tiepejaya JaHHBIX OCYIIECTBIISETCS B
paznuusblx kKogax (METAR, KH-01) u B npyrux uHhopMaioHHbIX COOOIIEHUSIX.
MoxeT oTo0OpaxaTh pe3yJbTaThl PagUuOJIOKAIIMOHHOTO 30HAMPOBAHUS TPU
HAJIMYUM  COOTBETCTBYIOIIMX  KaHAJOB CBA3M C  METEOPOJIOTHYECKOU
paauosiokarmonHoi crannueit (MPJIC).

ABTOoMaTH4eckass 00paOoTka M Tiepejaya JaHHBIX OCYIIECTBIISETCS B
paznuusblx kogax (METAR, KH-01) u B npyrux uHhopMaioHHbIX COOOIIEHUSIX.
MoxeT oToOpaxaTh pe3yJbTaThl PagUuOJIOKAIIMOHHOTO 30HAMPOBAHUS TPU
HAJIMYUM  COOTBETCTBYIOIIMX  KaHAJOB  CBA3M C  METEOPOJIOTHUYECKOU
paauosiokarmoHHoi crannuent (MPJIC).

Ha meteoctannusix Poccum takxke npumensitorcss mereoctranuun AMMUC-
PO, AMMNINC-2000, AMHNC-1, ANNC"IIorona", MEPEABUKHBIC
METEOPOJIOTHYECKHUE CTAaHIIMU Ha aBTOMOOMIbHOM 0a3e tuna [IMC-70M, [IMC-72,
OIIMC-69. Kpome TOro, cylecTByroT MeTeoposiornueckie KoMruiekTsl (MA-6-3,
MA-6-3b, AMT-7, AMT-8, MK-14) u noxo/iHple (JleCaHTHBIC) METCOKOMILIICKCHI
(KMII, IMK-1).

Bbonee nonpoOHbie cBenenust o HekoTopbix AMC npuBenens! Ha caiite HITO
«Talipyn» n Ha caifte uHcTUTYTa pagapHoit meteoposoruu UPAM [9].

ABTOMaTHYeCKasi HHPOPMALIMOHHO-U3MepuTeabHas cucrema «Iloroxa»
(AUUC «Iloroaa») npenHazHaueHa IJi1 aBTOMATU3allUd U3MEPEHUN U 00paboTKu
pe3ynpTaToB Ha MereoctaHuusx Pocruppomera. CocTOUT W3 ABYX MOJCHCTEM:
uHpopmarmonnas noacuctema Ha 6aze [IK u u3mepurenvHas cuctema Ha OCHOBE
MeTeoaaTyukoB pupmbl «VAISALAY.

ANUC «Iloroga» obecreynBaer:

1. I3amepeHne OCHOBHBIX METCOBEINYNH;

2. PyuHol BBOJ pe3yJIbTaTOB BU3yaJIbHBIX U3MEPEHU;

3. ABromarnueckoe (OpMUPOBAHUE ONEPATUBHBIX co0OIIeHni B komax KH-
01, KH-21, KH-24, KH-19, CLIMAT;

4. ABtomaTtudeckoe (OpPMUPOBAHHWE MECSYHBIX BBIBOJIOB IO pe3yJibTaTam

00pabOTKU METEO/IaHHBIX;

153



5. Benenue apxuBoB MeTeonH(popmaluu (3a rog u 6osee);

6. BeiBo1 Ha MeyaTHOE YCTPOMCTBO pe3yabTaToB 00pabOTKH.

AUUC «lloroga» MoxeT paboTaTh B JIOOBIX KIMMATHYECKUX YCIOBHSX,
BKITtoUasi ApKTHKY. B cocTaB cucTembl BXOIAT: IieHTpaidbHas cucteMa Ha 6ase T1K,
KOJJIEKTOP JaTYMKOB, HECYINlas Ma4Ta C KPOHIITEHHOM JUISI YCTAHOBKH JaTYHKOB,
KOMIUICKT JaTYUKOB, CIICIUAIEHOE MMPOTPaMMHOE 00eCTICUeHNE.

Cucrema paboTaeT AWCTAHIIMOHHO C Tepenadyeil JaHHBIX MO KaOelbHOM
JIMHHAH CBS3U B IICHTPAIBHYIO CUCTEMY.

Cucrema wm3Mepser aTtmochepHOe MaBJICHHE, TEMIepaTypy BO3/yXa,
OTHOCHTETBHYIO BIQYXKHOCTh BO3/1yXa, CKOPOCTh W HANpPaBICHUE BETPa, BBICOTY
HIDKHEW TPaHUIIbI 00JIaKOB, METEOPOIIOTMUECKYIO TATbHOCTh BUTUMOCTH, HATHUNE
0CaJKOB, KOJIMYECTBO OCAJKOB, TEMIEPATypy MOBEPXHOCTH IMOYBHI, TEMIEPATYPY
MOYBHI HA TIyOMHAX.

Ilocne o0paGotkun wuHGOpMaMK 3a CYTKH  BBIJAIOTCS  CpEIHUE,
MaKCHMaJbHbIE 1 MUHUMAJbHBIC 3HAUCHUS PA3NIUYHBIX METCOBEIMYNH. TOYHOCTH
Y IMara3oH U3MEPEHHS ONPEIeISIeTCS TUTIOM MPUMEHIEMBIX TaTIUKOB.

ANNC «lloroga» momy4mia IIHPOKOE pacmpocTpaHeHne B Poccum u

ctpanax CHI'.
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3AKITIOYEHHUE

B yueOHOM mocoOMM TpPUBENEHBI OCHOBHBIE METOABI U MPUOOPHI,
IIPUMEHSIEMBIE B TUApoMeTeoposiornyeckoi cetn Poccum u crpan CHI.
OO6cyxaeHbl JOCTAaTOYHO MOAPOOHO METOABl M CPEJACTBA TEPMOMETPHUUYECKUX
U3MEPEHU, U3MEPEHU BJIAXXHOCTH BO3AyXa, aTMOC(EpPHOTO AaBieHUs, TPUOOPbHI
JUIsL  ONpENeseHuss CKOPOCTM W HampaslieHHs  BeTpa.  PaccMoTpeHsl
aKTUHOMETpPUYECKHE  TpuOOpbl,  NpeAHA3HAYCHHbIE  JUIsl  OMNpEACIICHUS
COCTaBIIAIOIIMX pagualuoHHoOro 6ananca. Kpome Toro, naroTcsi KpaTkue CBEICHUS
M XapakTepUCTHKM  aBTOMATUYECKUX  METEOPOJIOTMYECKHX  CTaHIUU U
JUCTAaHIIMOHHBIX METOJOB M3MepeHuid. B mocoOuu naH akleHT Ha OCHOBHBIE,
HIMPOKO MPUMEHSEMbIE METEOPOJIOTMYECKUE MPUOOPHI, TOAITOMY HOBHUHKHU
OTEUYECTBEHHOT'O U 3apy0eKHOTO MPUOOPOCTPOCHHS HE OMTMCAHBI.

B MOCJEAHUE rOJIbl HalOmonaeTcs NIEPEBOOPYIKECHHE cetu
METEOpPOJIOTUYECKUX  CTaHIUMH, pa3pabarbiBalOTCs  HOBBIE  MPUOOpPHI U
MH(OPMAIMOHHO-U3MEPUTETbHBIE CUCTEMBI.

VY4eOHO-MeTeoposioruueckoe nocobue OyAeT MOJIe3HBIM JIS CTYJIEHTOB
METEOPOJIOTOB U CTYJEHTOB CMEXKHBIX CIEHHATBHOCTEW IMPU U3YUYEHHH OCHOB
METOJOB U CPEACTB U3MEPEHUN PA3INYHBIX XaPAKTEPUCTUK IPUPOJHOMN CPEMBIL.

Jlutepatypublii 0030p J[JAaHHOTO TOCOOUS COCTAaBJIEH IO Pa3InYHOM
CIPaBOYHON M y4eOHOH nuTeparype, NMPUBEIECHHON B CIHMCKE HCHOJIb30BAHHBIX

HMCTOYHHUKOB.
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CJIOBAPh OCHOBHBIX TEPMUHOB 1 IOHATHUM

Aab0en0 — BeNWYMHA, XapaKTepus3yrouas OTPaXKaIollyl0 CIHOCOOHOCTD
MOBEPXHOCTH Tena. l3Mepsiercs OTHOIIEHHMEM KOJIMYECTBA OTPAXKEHHOTO
MOBEPXHOCTBHIO CBETAa K KOJUYECTBY CBETa, MAaJAIOLIEro Ha Hero. Beipaxaercs B
MPOIICHTAX WJIM JOJAX €AUHUIBI. AJbOeI0 u3MepsieTcsl anbdeaoMeTpoM. Aboea0
MOBEPXHOCTH 3€MJIA 3aBUCUT OT Teorpauueckoi MmUpOTHI, MOPHI TOJa, BPEMEHU
CYTOK, COCTOSIHUSI PACTUTENIbHOI'O TIOKPOBa, BOJHOM MOBEPXHOCTH. Ab0Oeno
BIIQXXKHOW IO4YBBI cocTaBiseT 5—10%, neca — 5—20%, TpaBsHOro NnoxpoBa —
20—25%, cuexnoro mokpoBa — 70—90%. Ot BenuuuHbl anbOEqO 3aBUCUT
paJnaIMoOHHbIN OalaHC MOBEPXHOCTH 3EMIIH.

AabOenoMeTp — npubop s u3MepeHust anboeno. Pabotaer Ha npuHIHIE
MHTETrpajJbHOro 1apoBoro ¢potomerpa. AnbOen0 3eMHON MOBEPXHOCTU U3MEPSIOT
MOXOAHBIM  allbOEAOMETPOM, MPEACTABISAIOMIUM COOOM JIBa COEJUHEHHBIX
MMpPaHOMETpa, MPUEMHAs IOBEPXHOCTh OJHOTO U3 KOTOPBIX MOBEPHYTA K 3eMJIe U
BOCIIPUHUMAET PACCESHHBIN CBET, BTOPOTO — K HEOY U PerucTpupyeT najarouiee
usnydenue. Vcrnonb3yloT U OJIUH MUPAHOMETP, MPUEMHAsi TOBEPXHOCTh KOTOPOTO
MOBOPAYUBAETCS TO BBEPX, TO BHU3.

AKTHHOMETPp — TpubOp [JIs U3MEpPEHUsT HWHTEHCUBHOCTU MPSIMOM
coJiHeyHOU paguanuu. [IpuHIMN AeficTBUS OCHOBAH HA MOTJIOUIEHUH 3a4€pHEHHOMN
MOBEPXHOCTHIO MaJA0NIEH paJuallii U MPEBPALICHUHU €€ YJHEPTUU B TEIUIOTY.

AHemopymMOomeTp — mpuOOp UIsI U3MEPEHUsT CKOPOCTH W HalpaBlCHUs
Berpa. llpuHuun neWcTBus aHeMOpyMOOMETpa OCHOBaH Ha MpeoOpa3oBaHUU
U3MEPAEMBIX XapaKTEPUCTUK CKOPOCTH M HAIpaBJICHHUS BETPa B DIICKTPUUYECKHUE
BEJIMYMHBI, KOTOpblE  TMEpefaloTCs IO  COCAUHUTEIBHOMY  Kabemro B
COOTBETCTBYIOILIUE Y3JIbl U3MEPUTENIBHOTO MmynbTa. [Ipubop cOCTOUT U3 TATUMKOB
CKOPOCTH U HaIlpaBJEHUS BETpa, MU3MEPUTEIBHOTO MyNbTa M OJloKa mutanus. B
JaTYUKE  COCPEAOTOYEHBl  YYBCTBUTEIBHBIE  JJIEMEHTHI M MEPBUYHbBIE
npeoOpa3oBaTei CKOPOCTH U HampamieHus. B KkauecTBe YyBCTBUTEIBLHOTO
AJIIEMEHTA UCIOJIB3YETCSl YEThIPEXJIONACTHON BO3AYIIHBIM BUHT C TOPU3OHTAILHON
OCbl0 BpalleHus. YyBCTBUTEIbHBIM 3JIEMEHTOM JIJI HAINIPaBJICHUs BETPaA SBISETCS
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¢mtorapka, BBIMOJHEHHAs: B BUJE 00bEMHOI0 00TEKaeMoro kopiyca npubdopa, Ha
KOTOPOM YCTaHOBJICH BO3YIIIHBII BUHT.

AHeMoOMeTp — puOOp AJisi U3MEpeHus: ckopocTu BeTpa. [lo kKoHCTpyKUIMU
MPUEMHOM YacTH pazfnyaioT JABa OCHOBHBIX BHJlIa aHEMOMETPOB: a) YallleUHbIE —
JUISL UI3MEPEHUsI CPEeIHEN CKOPOCTH BETpa JII0OOro HaIpaBlIeHHUs B mpeaenax 1—
20 m/c; O) KpbulbUaTble — JJII U3MEPEHHUs CPEIHEW CKOPOCTH HANpaBICHHOTO
BO3AyIIHOrO notoka ot 0,3 10 5 m/c. KpbeuibyaTble aHEMOMETPBI IPUMEHSIOTCS B
OCHOBHOM B TPYOKax M KaHallaX BEHTUJISIITUOHHBIX CUCTEM.

AHepona — npubop aiig usMepeHus: arMmocepHoro aasnenus. [Ipunnun
JCHCTBHS aHEpOUa OCHOBAH Ha ympyroi aedopmarmy npueMHIKa MO BIUSHUEM
U3MEHEeHU aTtMocepHOro naaBiieHUsA. B kauecTBe NpUEMHUKA HCIOIb3YETCS
METaJJIMYecKass aHepOWAHAs KOpoOKa ¢ TOGPHUPOBAHHBIMU JTHOM W KPBIIIKOH.
Bo3nyx u3 KOpoOKH BBIKQUMBAETCS MOYTH MOITHOCTHIO. J{Jisi TOro 4To0sl KOpoOKa
HE CIUTIOIIMBAJIACh JIaBICHUEM OKPY’KAIOIIEro BO3JyXa, CHUJIbHAasg NpPY>KUHA
OTTSATHBACT KPBIIMIKY KOPOOKH, TPHUBOJIS e¢ B paBHOBecue. llpu yBenmnueHuu
BHEIITHETO JIaBJICHUS KPBIIIKa OyIeT HEMHOTO BIAaBIMBATHCS BHYTPh KOPOOKH, IpH
YMEHBIIICHUN — TI0J] JeHCTBUEM MPYKUHBI OyAeT MPUIIOAHUMATHCSA BBepX. [Ipum
MOMOIII CUCTEMBl pbhIYAaroB KojeOaHUs KPBIIIKA KOPOOKH YCHIWBAIOTCA U
NepeaoTcsl Ha CTPEJKy, MEepeMEelaoNlyocs BIOdb MIKAIbl C JAelieHusMH. Bech
MEXaHU3M aHepOUJla TOMEIIAECTCS B METAINIMYECKUN WIIM TIACTMACCOBBIN KOPITYC
CO CTEKJITHHOHM Kphimkoi. K oTcyeTam mo aHepowmy BBOJISTCS TPH TMOMPABKH:
IKaJoBasi, TeMIepaTypHas 1 100aBOYHAs.

ATMoc(epHoe JaBjIeHHMe — CHJIa, C KOTOPOM BO3AYX JAaBUT Ha 3E€MHYIO
MOBEPXHOCTh M HAa BCE HAXOMSIIMECS Ha HEeW mpeaMeTbl. ATMOC(EpPHOE AaBICHHUE
u3Mepsiercs 6apoMeTpoM (aHEpPOHJIOM), a TaKkKe perucTpupyercs Oaporpadom.
HopmanwHoe atmocdepHoe naBienue Ha ypoBHe Mmops 1013,3 rlla umu 760 mm
PTYTHOTO €T0JI0a, C BBICOTOM aTMoc(epHoe JaBieHre YMEHbIIAeTCs (B TPU3EMHOM
cinoe Bo3ayxa mnpubnusutenbHo Ha 1 rlla Ha kKaxkaele 8 M). ATMocdepHoe
JaBJICHUE SBISCTCS OJHOW W3 BAKHEHIIMX METEOpPOJIOTMYECKUX BEIMYMH TPHU

IMPOrHO3UPOBAHUN IIOT'OABI. Konebanms aTMOC(l)epHOI‘O JaBJICHHUA CBs3aHBI C
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nepeMenieHeM IUKJIOHOB M aHTULMKIOHOB. Pa3Huiia B atMocepHoM naBieHUU
SBIISICTCS] IPUIMHON BETPA.

ATMoc(pepHbIe 0CagKi — KaIlljid BOJAbl U XPYCTAJIUKH JIbJa, BBINAJA0IINE
13 00JIaKOB WJIM OCAXK/IAIOIIHUECs U3 BO3/lyXa Ha MOBEPXHOCTH 3€MJIU U IIPEIMETaX.

BbapomeTp — npubop a1t u3MepeHusi aTMOC(HEPHOTo JIaBICHUS.

Paznuuator pryTHBIE OapoMeTpbl U aHepou bl (0€3:KUAKOCTHBIE). PTyTHBIM
OapomeTp TMpeAcCTaBiIsieT cOo0O0W CTEKIAHHYIO TpYyOKy, 3amasHHYI0 C OJHOM
CTOPOHBI M HAIIOJIHEHHYIO PTYThI0. OTKPBITHIM KOHIIOM TpyOKa OIyIIeHa B COCY/,
YaCTHYHO 3aloJHEHHBIN pTyThlo. Korna naBineHue Bo3ayxa MOBBIIIAETCS, CTOTOUK
pTYyTH B TpyOKe pacrteT, 1 Hao0opoT. Bricora cTonmbuka prytu B OapoMmerpe Ha
YpOBHE MOpsI IPU CPEHEM, WJIM HOPMAJIbHOM, JaBJICHUH paBHa 760 MM.

Bbaporpad — npubop myis HenmpepbIBHOM perucTpauud arMoc(epHoro
nasieHus. llpuemHol wacThio Oaporpada sBISETCS CUCTEMa aHEPOUIHBIX
KOpPOOOK, CBUHYEHHBIX Mexay co0oi. i1 Toro 4roObl KOpPOOKH, M3 KOTOPBIX
BO3JyX BBIKAUMBACTCS TIOYTH TIOJHOCTHIO, HE CIUTIONIMBAINCH BHEITHUM
JaBJIICHWEM, BHYTPH KaXKIOW M3 HHUX IOMEIICHAa MpY>XWHAa B BHIE PECCOPHI.
Bepxnss kopoOka coeuHsIeTCsl ¢ pblyaroM Iepeaaroniero Mexanusma. Bennunna
nedopmali KOpoOOK OYeHb Majia, HO MIPH TMepeaaue Ha IEPO OHA YBEIUUYMBACTCS
¢ nomoltbio peryaroB B 80—100 pa3. 3anuck Npou3BOAUTCA HA JICHTE, HAJIETON Ha
OapabaH ¢ yacoBbIM MexXaHU3MOM. B 3aBucuMoOcTH OT cKOpocTU 060poTa OapabaHa
Oaporpad MokeT OBITb CYTOYHBIM WM HeAenbHbIM. [lo 3ammcu OGaporpada
OTPEENSIOT OapUUYECKYIO0 TEHICHLIHUIO.

Berep — ropuzoHTaNbHOE MEpeMENIeHHe BO3yXa OTHOCHUTEIBHO 3€MHOMU
noBepXxHOCTH. [IpoucxoauT BeaeACTBUE Pa3HOCTH AaTMOC(EpPHOro JaBJiCHUS.
OOBIYHO OMpENENsIOT HalpaBlI€HUE BETpa M €ro CKOpocTh. s mosrydeHus
XapaKTepUCTUK BETpa HCIOJNB3YIOTCA pPa3IUYHble aHEMOMETpPHl (YalleUHbIE,
WHAYKIUOHHBIE), (Itorep W JUCTAHIMOHHBIC MPHOOPHI — aHEMOPYMOOMETPHI.
Hanpasnenue Betpa ompenensiercs mo 16 pymbam ropusoHta WiM B rpaaycax
azumyTa. CKOpPOCTh BeTpa M3MEpSieTCs B METPax B CEKYyHHIY, KMJIOMETpax B yac,
y3nax, B Oamiax mno mkane bodopra. CusibHble BeTpbl KPaTKOBPEMEHHO
JTOCTUTAIOT CKOpocTH Oosiee 20 m/c (IKBa1, cMepy
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Buaumoctb — TO HauOousblliee PACCTOSHHE, C KOTOPOrO MOYKHO
OoOHapyXkuTh (pa3auuuTh) Ha ¢oHEe Heba BOIM3U TOPU30HTA AOCOIIOTHO YEPHBIN
OOBEKT JIOCTATOYHO OOJBUIMX YIVIOBBIX pPa3MEpPOB; B HOYHOE BpemMsi —
paccTosiHUE, Ha KOTOPOM IPHU HAOJII01aeMOM MPO3payHOCTH BO3/1yXa TaAKOU OOBEKT
MOXXHO ObLIIO Obl OOHAPYXUTh, €CIM Obl BMECTO HOYM ObUI JIeHb. B cymepku u
HOYbIO BCJIEICTBHE PE3KOT0 YMEHBILIEHHS] OCBEIIEHHOCTH W, CJEeJI0BATENbHO,
OBICTPOro BO3pACTaHMsI MOPOra KOHTPACTHOW YyBCTBUTEIBHOCTH TJ1a3a BUAMMOCTD
O0OBEKTOB YTPAaUMBAETCS HA PACCTOSHUAX, 3HAUUTEIbHO MEHbBIIMX, YEeM JHEM.
[IoaTOMYy HOYBIO METEOPOJIOTMYECKYIO NalbHOCTh BHIMMOCTU OIPEACNAIOT IO
TOYEYHBIM HMCTOYHHUKAM CBETa, T.€. MO OTHSAM, YAAJICHHBIM OT HaOJIOJaTeNsl Ha
Takhe OOJIbILIME PACCTOSIHUS, YTO MX YTJIOBBIE pa3Mepbl CTAHOBSTCS MEHBIIE
nopora ocTpoTsl 3peHus (< 1 yrioBoil MUHYTHI).

Baa:xkHocTh BO3ayXa —  XapaKTepUCTHKa, OTpaxarouiass CTeneHb
HACBIIIEHNUS BO3[yXa BOJSHBIM MapoM; OMMCHIBAETCS TAaKUMH BEIMYMHAMH, KaK
napiyajbHOe JaBiI€HUE M JaBJIECHUE HACBIIIEHHOTO BOJASHOrO Mmapa, AePUIUT
HACBIILIEHNSI, OTHOCHUTENIbHAsI BJIAXXHOCTb BO3AyXa, TOYKa pOChl. [lapyuanvHoe
oasnenue (ynpy2ocms) BOJSHOTO Tlapa — 4YacTh aTMOC(EpHOro aBJICHUS,
co3faBaeMas CoJepKalllUMCsl B BO3JYyXE€ BOJSHBIM IapoM, BbIpakaeTcsi B
MunOapax (MO) wWiM B MWUIMMETpax PTYyTHOro ctojiida (MM pT. CT.).
OmHocumenvHas 61aiCHOCMb — TPOLIEHTHOE OTHOIICHHE YIPYTOCTH BOASHOTO
napa, HaxoJfILIErocs B BO3AYyXe, K YIPYrOoCTH HACBIIIEHUS TpH JaHHOU
temreparype. /leduyum enaxcHocmu — Pa3HOCTb MEXAY MaKCUMaJIbHO
BO3MOXHOU MpU JTaHHON TeMIlepaType yNpyrocThbio BOASHOIO mapa (ynpyrocTbio
HACBIIIEHUS) U (PAKTUUECKOUN YIIPYrocThiO BOASHOTO Mapa.

I'urporpap — mnpubop AJis HENPEpHIBHONW pPETUCTpaIlii OTHOCUTEIbHOU
BJIQXKHOCTU BO3ayxa. [IpreMHON 4acThi0 BOJIOCHOTO TUrporpada sBIseTcs My4oK
00€3>KMPEHHBIX YEJIOBEUECKUX BOJIOC, MIPUKPEIUICHHBINA K paMe, U3MEHEHUE JTUHBI
KOTOPOTO C TIOMOUIbIO CHCTEMbl PBIYAroB IepefaceTcss Ha CTPEJIKYy W Ha Tepo.
3anuch TPOU3BOJUTCS HA JICHTE, HaJIeTONW Ha O6apabaH ¢ 4acoBBIM MeXaHHU3MOM. B
3aBUCUMOCTH OT CKOPOCTH 000poTa OGapabaHa rurporpad MoKeT ObITb CYTOUHBIM
WM HEJIeTbHBIM.
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Jlo:kAb — JKUAKWE OCAJKH B BHIE Kamenb auamerpoM oT 0,5 mo 7 mwm,
MOJKET OBITh HEMPEPHIBHBIM (B TEUCHHE JIUTEIHHOTO BPEMEHHU) U C TIEpEPhIBAMH,
NPOAODKUTEIHPHBIM U KPAaTKOBPEMEHHBIM, MHOTJA B BHUJE OTACIBHBIX Karelb.
Paznu4aroT sugHeswiti 002c0b — KUIKHAE OCAIKH, OTIUYAIOIINECS BHE3AMHOCTHIO
Havaja W KOHIIA BBIMAJCHUS, PE3KHUM H3MEHCHHEM WHTCHCHBHOCTH JaXke B
npenenax 5S—10 MUH, HHOTIa COMPOBOXKAAIOIINECS TPO30H, TPAZIOM, IITIKBATHCTHIM
BETPOM.

JlpIMKa — TIOMYTHEHHE BO3[yXa HaJ TIOBEPXHOCTHIO 3EMIIH, CHIIBHO
pa3pexeHHBbI TyMaH. Bo3HUKaeT B pe3ynbrare KOHACHCAIIMHA BOJSHOTO Tapa ¢
oOpa3oBaHMEM  MeENbYAWIIUX  Kamelb  BOJIBI,  PACCEHBAIOIINX  CBET;
METEOpOJIOTHIECKasl JaIbHOCTh BUJUMOCTH TIPU JIBIMKE M3MEHSETCS B JIOBOJIHHO
MIAPOKUX Tpenenax — oT | go 10 KM; OTHOCHTENbHas BIAXKHOCTh BO3TyXa
00bIyHO HEe HUXKE 85%.

N3mepeHusi — MeETOIBI BBIUMCICHHUS (PU3NIECKHX CBOKMCTB (apaMeTpOB)
reorpauyecKkux 0ObEKTOB C TIOMOIIBIO HHCTPYMEHTAIBHBIX CPEJICTB.

N3mopo3s — nen, oOpasyrommuiics B pe3yibTaTe 3aMep3aHus Karemb
aTMoc(hepHOH BiIaru mpu COMPUKOCHOBEHHUH C XOJIOIHBIMU TTOBEPXHOCTSIMHU.

KonBekuuss — mnepeHoc Teruia, 00yCIOBICHHBIH N3MEHEHUSIMU TUIOTHOCTH
KHUJTKOCTH.

Meteoposaorusi — Hayka 00 atmochepe 3emuie, W3ydaromas COCTaB H
cTpoeHrne atMmoc(depsl, Oroay W KiuMmaT. | JaBHBIMH 3ajjaqaMd METEOPOJIOTHHU
ABIISIOTCSA:  OOECIeueHWe  HApOAHOTO  XO3SUCTBA  METEOPOJOTHYECKOM
uHpopmalel ¢ 1enplo Haumbolsiee MOJHOTO UM A(P(HEKTUBHOTO HCHOJIb30BAHUS
ONaronmpHUATHBIX YCIOBUU TMOTOABI M YMEHBIIECHHUS 3aTpaT OT OMACHBIX SBJICHHIM
MIOTO/IbI, YCOBEPIICHCTBOBAHNE METOJOB MPOTHO3a MOTroAbl. Pasnmmuaror ¢usuxy
ammocghepovl (pU3MKa TMPU3EMHOTO CIIOST BO3JyXa, a’dpoJiorus, (uU3UKa BEPXHUX
cioeB atMoc(hepbl, aKTHHOMETPHS), OUHAMUYECKVIO Memeopoioculo (U3ydaeT
Tporocpepy W HIDKHIOIO cTpatocdepy, pa3pabaTbiBacT YHCICHHBIE METOIBI
MPOTHO30B TIOTOJbI), CUHONMUUECKVIO Memeopoiocuio, a Takke pasfel,
U3YYAIOIIUN KIUMaT, — Kaumamonocuio. CylmecTByeT psii IPUKIAIHBIX OTpacien
METEOPOJIOTHH — CEIbCKOXO3SMCTBeHHAsI, aBHAIIMOHHAS, KOCMHUYECKasl, JIeCHas,
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MOpCKasi, MEIUIIMHCKas, BOCHHAs W T.1. [leATeIbHOCThIO METEOPOJIOTHUYECKUX
CIIy’)KO pa3IMYHBIX TOCYJapCTB pPYKOBOAHWT BcemMupHas MeTeoposiornyeckast
opranuzaius (BMO). OcHoBHOW MeToa TonydeHusi (HaKTUUECKUX CBEICHHUH 00
atMocdepe, TOroge W KIMMaTe — HAONIONEHHUs, KOTOPBIA MPOBOIATCS Ha
METEOPOJIOTHYECKIX CTAHIMUAX, a TaKKe C TIOMOIIBI0 METEOPOJOTHUECKUX
CIIyTHUKOB, paKeT, pau030H/I0B H T.II.

Mopoch — KHIIKHE OCAJKH, COCTOSIINE U3 OUYEHb MEJIKUX Karleib, KaK Obl
napsmux B Bo3ayxe. Mopoch BbINAIA€T TOJIBKO U3 CIOUCTHIX 00JaKoB (St) uiu u3
Tymana. Ee He ciemyer myTarb C OY€Hb MEIKHM JIOKIEM, TaJeHUE Kareib
KOTOPOT'o (XOTS OHM M OYEHBb Mallbl) XOPOIIO 3aMeTHO s Tia3. Ocaxkaasch Ha
MOBEPXHOCTh BOJABI, MOPOCh, B OTIHYHE OT JIOXIsA, HE oOpazyeT Ha HEH
PacXOoIAIINXCS KPYTOB.

Habaonenne — 1iesieHaNpaBlIeHHOE BOCIPHUATHE SIBJICHHIA, YYBCTBEHHOE
OTpaKEHHE TPEAMETOB U SIBICHUW BHEIIHETO MHUpPA, MO3BOJSIONIEE IONIYYHUThH
HEKOTOPYIO  MEepBUYHYI0  HHpopMmamuio 00  00bEKTax  OKpyXkKarouen
JICHUCTBUTETHHOCTH.

O6saka — MPOAYKTH KOHJACHCAIMU WIM CYOJIMMallUd BOJSHOTO Tapa B
atMocepe. COBOKYMHOCTh OOJIaKOB  HasbiBaeTcsi oOjayHOCThIO. (Obiaka

BO3HUKAIOT TIIPpHU KOHACHCAIIMKU BOASHOI'O IIdpa B aTMocq)epe Ha dapax

KOHACHCAaIluu. I[I/IaMeTp Kareab B 00JIake — HECKOJIBKO MUKPOH. M3 oOmakoB
BBITIAAAIOT OCAaIAKH. Bo3nnkHoBeHHe o00jaKka — pe3yiabTaT aI[I/Ia6aTI/ILICCKOFO
OXJMAXACHUA BO3AYyXa IIPpHU €Cro IMOABEME, PCIKEC — PE3YIIbTAT OXJIAXKIACHUA OT

MOJCTUJIAIONIEH 3€MHOM TOBEPXHOCTH U TYpOYJIEHTHOro TepeMellnBaHus
Bozayxa. llogbemM Bo3ayxa, HEOOXOAUMBIM Uisi BO3HUKHOBEHHUS oO0aka,
MIPOUCXOJIUT MPU KOHBEKIUHU B aTMoc(epe, MpU BOCXOAIIEM MTOAbEME BO3yXa Ha
atMocepHbIx ¢poHTax U T.n. OOJaka OKa3pIBAlOT BIMSHHE Ha (HOPMUPOBAHHE
MOroAbl W OCaJKOB, Ha TEIUIOBOM pEXHUM BO3Ayxa, cymid U Mops. OnHu
MepeMeNIatoTcsl Ha THICSYM KWJIOMETPOB, TEPEHOCAT U MepepaclpeesioT
OOJIBIIINE MACCHI BOJEI.

Ocaaxu atMocdepHble — napooOpa3Has BoJa, Mepelieas B BO3AyXe B
KUIKYIO WIKM TBepAYyIo (a3y U BbINaBIIas Ha 3eMIIIO.
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OcaakoMep — ycTaHOBKa Jisi cOOpa U U3MEPEHUs KOJUYECTBA BBIMABIIMX
ocasikoB. COCTOUT W3 JOXKJIEMEPHOTO BEApPa, YCTaHABIMBAEMOTO Ha JCPEBSIHHOM
CTON0€ BHYTPH CHEIUATBHOW IMJIAHOYHOM 3allUTHI OT BETpa, U JOKIEMEPHOTO
CTakaHa JUid U3MEpeHUs COOpaHHOTO KOJMYECTBAa OCAJKOB. 3UMON B
JOKJIEMEPHOM BeJIpe CKaIlJIMBA€TCSd CHEr, U HM3MEPEHUE OCAaJKOB IMPOU3BOJIAT
1ocJie Toro, Kak cHer pacraer. KoauuecTBo 0caJkoB BhIpaXaloT B MUJUIMMETpPaX
CJIOsl BOJbI, KOTOPBIA 0Opa3oBajcs Obl OT BBINAJACHUS OCAJKOB, €Clid Obl OHU HE
UCTIApsUIMCh, HE MpOCauMBalIMCh B MOYBY M HE cTekanu Obl. Ocamkomep cC
YIPOIICHHON 3aIIUTON OT BeTpa WK 0€3 3alIUThl Ha3bIBACTCA J10KIEMEPOM.

Po3a BeTpoB — aunarpamma, nokasbiBaroias MOBTOPSEMOCTh HANpPaBIICHUN
BETpa B TEUEHHUE HEKOTOPOTO NpOMEexXyTka BpemeHHU. [Ipu mocTpoeHuu po3bl
BETPOB PUCYETCS KPYT, B KOTOPOM 3aIMCHIBAETCS MOBTOPSIEMOCTb IITHIEH, OT
Kpyra BO BCE CTOPOHBI PACXOASITCS JIyYH, COOTBETCTBYIOLIUE CTOPOHAM TOPU30HTA.
JUTUHBI Tydeil TponopLUUOHATbHBI TIOBTOPSIEMOCTH BETPOB IO HAMPABICHUSIM.

CHer — BHJA TBEpPAbIX OCAJAKOB, BBINAJAOIIUX TMPU OTPULIATEIILHON
TeMIiepaType BO3[yXa, B BHJIE€ CHEXHHOK, HEMPO3PAYHBIX MaJOYeK, KPYMUHOK.
[Ipu monoXUTENBbHON TeMIeparype BO3AyXa B MEPEXOHBbIE CE30HBI I'0Jla, HHOTIA
3UMOM, MOXET HaOJI0AaThbCsl MOKPBIA CHET, Yalle B BUAE XJIOMbEB WM BMECTE C
noxaeM. Beimagaer u3 cioucTo-A0kaeBbIX (NS) HIM BBICOKO-CIOUCTBIX (AS)
00JI1aKOB.

CyTrodyHasi aMILUIMTYa TeMIepaTypbl — Pa3HOCTh MEXAY MaKCUMaJIbHON
Y MUHUMAaJIbHOM TeMIepaTypoi 3a CyTKH.

TemnepaTrypHbIii peskuM atMocdepbl — paclpelesieHue TeMIepaTypsl
BO3/lyXa B POCTPAHCTBE U €€ U3MEHEHUE BO BPEMEHH.

Tepmorpadp — npubop aJis HENpPEpbHIBHOW PEruCTpallud TEMIIEPaTypbl
Bo3ayxa. IlpueMHOll wacThio Tepmorpada, pearupyronieii Ha H3MEHEHHUS
TeMIlepaTypbl BO3/lyXa, CIY)KMT H30THYTas OuMeTainyeckas IutactuHka. OHa
COCTOMT U3 JBYX METAJUIMYECKUX IUIACTHMHOK, OO0JaJarolnX pa3InYHbIMU
koadunrentamu  pacmmpenus. OAuH KOHE OMMETANTUYECKON IIACTHUHKHU
3aKpeIJIeH HEMOJBM)KHO, K JPYroMy C TIOMOIIBIO CHUCTEMBI pblYaroB
MPUCOEIMHEHA CTpeJiKa, Ha KOHIIE KOTOpOoi HacaxkeHo mepo. Ilepo, mpukacasich K
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JeHTe Ha BpamawiiemMcs OapabaHe, BbIYEpPUMBAET Ha HEW  KPUBYIO,
COOTBETCTBYIOIIYI0 M3MEHEHUSIM TeMIeparypbl Bo3ayxa. B 3aBUCHMOCTH OT
CKOpPOCTH BpaiieHusi Oapabana TtepMorpad MOXKET OBITh CYTOUYHBIM WU
HEJICJIbHBIM.

Tepmomerp — nmnpubGop i U3MEpPEHUs] TeMIepaTypbl BO3ayXxa.
KunkocTHbIe TEPMOMETPHI OCHOBAHBI HA MPUHITUIIE U3MEHEHHS 00beMa KUIKOCTU
MIPY TIOBBIIICHUY WU TOHUKEHUH TEeMIIEPaTypHhI.

B kauectBe TEpMOMETPUYECKON KUJIKOCTH OOBIYHO MPUMEHSIIOT PTYTh WU
cnupt. B MeTeoposiornu npuMeHsII0TCs ABE TeMIepaTypHble MKainbl — Llenbcus u
®dapenreiita. Ha mkane enbcus (°C) Touka tasgsHus jgbaa od6o3HadeHa (0°, a Touka
kunenuss BoAsl 100°. IIpomexyTok Mexay HuMmHM pazgeieH Ha 100 ugacteit. Ha
mkane Papenreiita (°F) Touky TasHUS JbJa 0003HA4arOT 32°, a TOYKY KUICHUS
BOJIbI 212°. OTCYETHI MO BCEM METEOPOJIOTUYECKHMM TEPMOMETPAM IPOBOASATCS C
TouyHOCThIO 710 0,1°C.

Touka pocel — TemIieparypa, pyu KOTOpOU BOJASHON map, HAXOISALIUNCS B
BO3YyX€, JOCTUTAET COCTOSHUS HACKIIICHUS.

Tyman — ckorieHHe MPOAYKTOB KOHACHCAUU (Kameidb U KPUCTAILIOB),
B3BCIIIEHHBIX B BO3AYyXE, HEMOCPEACTBEHHO HAJ IOBEPXHOCTHIO 3EMIIM TPHU
ropu3oHTalibHON BUauMOCcTU MeHee 1000 M. IIpu mosIoKUTENBHBIX TEMIEpaTypax
TYMaH COCTOMT H3 KameJeK BOJbl PaguycoM B CpeAHEM 2—35 MKM, a IpHu
OTPUIIATEIIBHBIX — W3 MEPEOXJAXKICHHBIX KameleK BObI, JICASHBIX KPUCTAIJIOB
uinu 3amep3mux kamneiek. [lo ¢usmyeckum ycioBusiM 00Opa3oBaHUsS TyMaHbI
MOXHO pa3/lefIuTh Ha aJBEKTUBHBIC W paJUallMOHHbIC. Paduayuonunvle mymaHl
00pa3yroTcs B pe3ysibTaTe paauallMOHHOT0 OXJIaXACHHUS MOUYBBI, OT KOTOPOM 3aTeM
OXJIaXIAeTCsl MPWIETAIONIUN K HEel BO3NYX. A0gekmugHvle myManbl 00pa3yroTcs

IIpU ABUKCHUU TCIUIOTO BO3yXad HA XOJIOIIHOﬁ HOJICTI/IJIaIOH_Ieﬁ IMOBCPXHOCTBIO.
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IIpumepsl 1a00PaTOPHBIX U MPAKTHYECKUX PadoT

Pa6Gora Nel. U3mepenune TremMnepaTypsbl BO31yXa

Hcnons3yemble mnpudopbl: TtepmomeTp ncuxpometpuueckuit (TM-4) |
MakcumanbHbll (TM-1), munumansubiii (TM-2), ncuxpomeTp acnuparMOHHbBIN

(ncuxpometpuyeckuii repmometp TM-6).

3aoanue:

1. Cnenath TEXHUYECKOE ONMMCAHHUE MICUXPOMETPUUYECKOT0, MAKCUMAJIBHOTO,
MHUHHMMAaJIbHOTO TEPMOMETPOB, ACIIUPALIMOHHOTO TICUXPOMETPA;

2. Onpenenuts TeMIepaTypy IO INCUXPOMETPUUYECKOMY TEPMOMETPY U IO
aCIUPALIMOHHOMY TICUXPOMETPY B YCIOBUSX JIa0OPATOPHH.

3. BelHECTH TEpPMOMETPHI HA METEOPOJIOTHYECKYIO TUTONIAJKY U YCTAHOBHUTH
B [ICUXPOMETPUYECKON Oy/Ke, COTJIacHO MPaBUJI YCTaHOBKH.

4. Yepes 20-30 MUHYT CHATH NOKA3aHUS TEMIIEPATYPBI IO TEPMOMETpPAM B
MICUXPOMETPUUECKON Oy/IKE U TI0 aCIUPAUOHHOMY MICUXPOMETPY.

5. Ilepenectu TEepMOMETpPHl M ACHHUPALMOHHBIN TMCUXPOMETP OOpaTHO B
nomemenne.  Onpenenutb  BpeMs, 3a  KOTOpOe  TeMmmeparypa IO
MICUXPOMETPUUECKOMY TEPMOMETPY (aCIHPALIMOHHOMY TICUXPOMETPY) BEpHETCA K
HaYaJIbHOMY 3HAYEHUIO (TeMIepaTypa B TOMEIICHHUH).

6. PaccuuraiiTe aMIinutyy TeMneparyp.

7. CpaBHUTH TEMIIEpATypy BO3/yXa IO ICUXPOMETPUUECKOMY TEPMOMETPY B
MICUXPOMETpUYECKOM OyJaKke ¢ acnupalMoHHOMY Tmcuxpomerpy. CpaBHUTH
MOJIyYEHHBIE 3HAYEHUS TMCUXPOMETPHUYECKUX TepMoMmeTpoB TM-4, TM-6 ¢
nokazanugaMu apromatnueckor ctanimu ANMNC "Iloroxa'.

8. Pe3ynbTaThl MOKHO O)OPMUTH C TIOMOIILIO TAOIHUIIHI.
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TepmomeTpsl Tem-pa B Tem-pa B

MOMEILEHUN | TICUXPOMET-

a0opaToOpuM | PUUYECKOU
ty, °C oynke, °C

Tem-pa B
MTOMEIICHUN
nmaboparo-
puu
t

Awmri-
JIUTyaa

Temnepatypa
110 aBTOMAaTH-
YECKOM
CTaHIINU

[IcuxpomeTpruueckuil
TM-4

Makcumanpasii TM-1

Munumanessblii TM-2

AcnuparmoOHHbINA
MICUXPOMETP
(mCUXpoMeTpUIeCKui
tepmometp TM-6)

B xon1ie paboThI caenaTh BHIBOIBI.
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PaGora Ne2. Metoabl u cpeacTBa H3MEPEHU BJIAKHOCTH BO31yXa

Hcnosab3yemble nmpubopbl: Tncuxpomerpudeckue tepmomeTpbl (TM-4) |

aCHHpaHHOHHBIﬁ IICUXpoOMETp, BOJIOCHOM rurpomeTp.

3aoanusn:

1. Cpenarp onucaHWe CTaHOMOHHOIO IICHXPOMETPA, aCIHPALMOHHOTO
MICUXPOMETPA U BOJIOCHOTO TUTpOMETpa (TEXHUUECKUE XapaKTEPUCTHUKU, CXEMBbI
npudopoB);

2. C noMoupl0 acnupalMOHHOIO TCUXPOMETPA ONPENEIUTh TEMIEPATypy
CyXOro M CMOYEHHOT'O TEPMOMETpPa U C MOMOIIBIO MCUXPOMETPUUECKUX TaOJIHIL
HAaWTH XapaKTEpUCTUKU BIaXHOCTH. IIpoBecT [Ba uU3MEpEHUs: IMEpPBOE B
ITOMELIEHUH, BTOPOE HA METEOPOJIOTMYECKON CTAHIIUU.

3. C 1noMOWBK CTAaHOHOHHOIO TIICUXPOMETPA, PACHOJIOKEHHOIO B
MICUXPOMETPUYECKON OyJKe OINpeAeNuTh TeMIEpaTypy CYXOoro M CMOYEHHOTO
TEPMOMETPOB M C TIOMOILIBIO TICUXPOMETPUYECKUX TaOMUIl  OMpeaesuThb
XApAaKTEPUCTUKHU BIIAKHOCTH.

4. IIlpoBecTH U3MEPEHUE BIAXKHOCTH 10 BOJIOCHOMY TUTPOMETPY.

5. IIpoBecTu cpaBHEHHE BCEX MOJYYEHHBIX Pe3ynbTaToB. CpaBHUTH HX C
JAHHBIMU aBTOMATHYE€CKON CTAHLIMH.

6. PezynbTaThl 0POpMUTE C TOMOIIBIO TAOIHUITEI (Ta0.1)

[Tpubopsl/ t, °C t’,°C a F, % d Touku e
HU3MEPEHUs POCHI

AcnuparmoOHHbINA
TICUXPOMETP
(momernieHue)

AcnuparmoOHHbINA
MICUXPOMETP
(MeTeocTaHIM)

CTaHIMOHHBIH
TICUXPOMETP
(MeTeocTaHIM)

I'urpomerp

ABTOMaTnyeckas

CTaHLIUA

7. Cnenatb BbIBOJIBI U3 PAOOTHI.
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Pabora Ne3. U3mepenne atMocepHOro 1aBJieHUA

Hcnons3yemble mpuOOpPbI: PTYTHBIM CTAaHUMOHHBIM OapomeTp, OapomeTp

AHCPOUI.

3aoanun:

1. ChoenaTh TeXHHUYECKOE OINMUCAHHE PTYTHOro Oapomerpa U Oapomerpa
aHepou/a.

2. CHATBH OTCYETHI IO PTYTHOMY 0apOMETPY U OJTHOBPEMEHHO IO OapoOMeTpy
anepouay. CpaBHUTH pe3yibTaThl. Eciu naBiieHHe OTJIMYAETCs, TO C MOMOIIbIO
COOTBETCTBYIOIIIETO BWHTA IIOJBECTH [IaBJICHUE IO OapoMeTpy aHEepouay K
JABJICHUIO CHSATOMY IO pPTyTHOMY Oapomerpy. IlpenBaputenbHO CpaBHUB
MOJTyYEHHBIN Pe3yIbTaT C aBTOMATUYECKON CTaHITUEH.

3. IlpoBecTn cpaBHUTEIBHBIE H3MEPEHHs] TI0 PTYTHOMY OapoMeTpy,
OapoMeTpy aHepoOuJy UM aBTOMATHYECKOW cTaHIuU. V3MepeHus TPOBOJUTH
Kaxaele 15 MuH.

4. CnenaTtb BEIBOBGI.

5. Pe3yabpTaThl MOXKHO 0)OPMUTH B BUAE TAOIUIIBI.
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PatGora Ne4. U3mepeHue BbICOTHI M IJIOTHOCTH CHEKHOI0 MOKPOBa

Hcnosb3yemblie npudOpbI:  MOXOJHBINA BECOBOM CHETOMED.

3aoanus:

1. CnenaTth TEXHHYECKOE OMTMCAHUE BECOBOTO CHETOMEpa.

2. BeiHectn npubop Ha yuyeOHYI0 METEOPOJOTHUECKYIO TUIOMIAIKY, Mepen
HAaOJMIOICHUSIMA ~ J1aTh ~ BO3MOXHOCTb ~ MPUOOpPY  MPUHATH  TeMIEpaTypy
OKPY>KaIOIIEro Bo3ayxa Bo U30ekaHue NMPUITUIIaHNs CHETa K [IWJIUHJIPY.

3. Onpenenutb MECTO HYJIsl MpUOOpa (B3BECUB ITYCTON CHET03a00PHUK).

4. TIpoBectu 3a060p cHera. J[Jig 3TOro IUIUHIP CHEromMepa IMOTPYXKalT B
CHET KOHIIOM ¢ 3y04aToil Haceukoil. OTCUMTHIBAETCS] BHICOTA CHEra IO IKaje Ha
nunuHape. OYUCTUB UMIUHAP OT OKPYXKAIOIIEro ero cHera Jjonmatoukoit (12),
MOABOAAT €€ TMOJ IWIMHIpP, MEePEeBOpayMBAIOT €ro U TOABEUIMBAIOT K BECaM.
CHumaroT oTcyeT 1o BecaM. I3MmepeHuss mNOpou3BOAST TPWXKIALI B  yriax
PaABHOCTOPOHHETO TPEYTOJIbHUKA (CO CTOPOHOM 0K0JIO 1 M).

5. OnpenenuTh TWIOTHOCTH CHeTa. [[MOTHOCTE CHera omnpesesstoT 1Mo Becy U
00beMBbI TIPOOKI, MpUYEM BeC B3SATOM MPOOHI paBeH Sn [r], TAe n - YUCIO ACICHUH,
OTCUMTAHHBIX IIO IIKajJe BecoB, a 00beM cocrariser S0h [CM3], rae h - BeicoTa
B3sATON mpoObl. OTCloa TJIOTHOCTH B3sATOM MpoOsl paBHa d = 5n/50h = n/10h
[F/CM3].

6. BeIuyucaIuTh BBICOTY CJI0sI BOJIBI, KOTOPBIH 00pa3yeTcs MpHu TasHUU CHeEra.
Bec BoabI B3siTOM mpoOBI paBeH Sn. B Toxke Bpemst Sn ecTb 00beM BOIBI BO B3STOU
npo6e (Tak Kak IIOTHOCTH BOAbI paBHa 1 r/cm’). CleI0BaTeNIbHO, €CIIH PA3IeINTh
o0beM Ha IUIOMAaJb W YMHOXHUTh Ha 10, TO MOJy4YMM BBICOTY CJIOS BOJBI B
Muumerpax. H = 5n10/50 = n. Takum oOpa3om, BUIHO, YTO BBICOTA CJOSI BOJBI
[MM] paBHa uHCITy JACNEHHUH N, OTCUMTAHHBIX 1O BecaM (IIpU 3HAYCHUU

2
MMOIICPCYHOI'0 CCUCHUS MUJIINHIAPA 50 cm™ IOCHBI ACJICHHUA BECOB 5 F)
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7. Boruucnenust opopMuTh B BUJI€ TaOIHIIBI

Howmep Mecto BeicoTa Yucno [TnotHocts | Cpeansist | 3anac BoJibl
oTcueTa 1o HYJs CHera 1o JeNIeHu i cHera BEJIMYMHA B CHEre
CHEroMepy HIKaje BECOB (r/em’) IJIOTHOCTH (Mm)

CHeromepa (r/em)
h n d dep H
1 h] n dl
2 hz np d2
3 hs n3 ds
Cpen.

dcp Beraucnsiercs ¢ Tounoctsio 10 0,001, a 3aTem okpyrisercs no 0,01.

8. Caenath BBIBOJIBI U3 paOOTHI
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Pabora NeS. IloBepka aHeMOMeTPOB B a3POAUHAMMYECKOIl TPyOe

Hcnoab3yembie npudopkI: MTOBEPSAEMBIN aHEMOMETP Dycca,

aspoauHamudeckas Tpyoa (YIIAP), cexyngomep.

3aoanus:

1. Jlatb TexHHMYECKOE OINHUCAaHHE aHeMOoMeTpa (cxemMa aHeMOMETpa
00s13aTeIbHA);

2. YcTaHaBIMBaIOT aHEMOMETP B TpyOe Ha ClieUagbHOM MOICTaBKe.

3. IloBepka aHemMoMeTpa MPOU3BOJIUTCS MPU CKOPOCTAX MOTOKA OKOJIO 1, 2,
4, 9, 15 m/c, npuueM NpH KaXKIOW YKa3aHHOW CKOPOCTH aHEMOMETP JOJIKEH
paborate TouHo 3 wmuH. [locie mycka TpyObl HEOOXOAMMO >KIaTh, IOKa
YCTAHOBUTCS B HEW 3aJaHHas CKOpPOCTh IMOTOKa. 3ateM B TeueHue 30 cex
aHEMOMETp padoTaeT ¢ BBIKIIOYEHHBIM CUETHBIM MEXaHU3MOM, I[IOCJIE€ Yero
BKJIIOYAIOT OOOpPOTOB M OJHOBPEMEHHO C AITHUM BKIHOYalOT cekyHuaomep. [lo
UCTEYEHUH 3-X MHUHYT CUETUYMK OOOpPOTOB BBIKIIOYAETCS. 3aTeM I KakIOu
3aJlaHHOM CKOPOCTH MOTOKa B TpyOe CcClieayeT BBIYUCIUTH YHUCIO OOOPOTOB.
[loBepky akTHHOMETpa CieAyeT HaYMHATh CO CKOPOCTH OJIM3KOM K HavalbHOM
YyBCTBUTEIBHOCTHU Mpubopa B npenenax ot 0,6 go 1,2 m/c.

4. YcTtaHaBIMBaIOT CKOPOCThH MOTOKa B Tpybe okono 0,6 m/c, TmiateabHO
ONPEACISIOT 3Ty CKOPOCTh M OTCUUTHIBAIOT mnokazaHuss no YIIAP u mno
MOBEPSIEMOMY aHEMOMETDY.

Bxiro4aloT CYeTYMKM YCTAHOBKM M aHEMOMETpa M OJIHOBPEMEHHO
BKJIIOYaeTcs cekyHaomep. Yepe3 3 MHHYTBI OCTAaHABIMBAETCS CEKYHAOMED,
BBIKJTIOYAIOT CYETYHKH, ONPEIEISIOT CKOPOCTh MOTOKA B TpyOe B M/cC.

5. Ucnonb3ys nepeBOAHYI0 TabIuUIly, U YUCIO 00OPOTOB ISl MTOBEPSIEMOTO
aHeMoMmeTpa B 00/C Ha MHJUIUMETPOBOM OymMare MmocTpoUTh NEPEBOJHOM rpaduk
JUISI TIOBEPSIEMOT'0 aHEMOMETPA.

[Ipu nocTpoeHuu rpaduka mo ropu30HTAIBHON OCH OTKJIaJbIBAIOT CKOPOCTh

B M/C MO ycTaHOBKe B Macmtabe: 1 M/c=1 cM, a Mo BEpTHKaIbHOU OCH — YHUCIO
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o0opoTOB Mo aHemomeTpy B MacmTade: 1 nmemenne = 1 cm. Ha rpaduke Han
KPUBOM JIJIS IIEJIOTO YUCIIa JCICHUA BBIMUCHIBAIOT HAWICHHBIE CKOPOCTH, KOTOPHIE
3aTeM MIEPEHOCSTCS B OBEPOUHYIO TAOIHUILY.

6. 3anuch pe3yJabTaTOB CJIEAYET BECTH 10 clienyromeh popme (Tadm.1).

7. Ilo To4kam mepecedeHHs TPOBECTH MPSIMYIO U CHATH ¢ rpaduka 3HAUCHUS
M/C IS aHEeMOMeTpa WiIH (HUKCUPOBAHHBIX 3HAYCHUAX OO/MUH, COCTaBHB
nepeBoIHYI0 Tabauiy o ¢opme (Tabdi.2).

8. Caenath BBIBOJIBI U3 paOOTHI.

Tabnuua 1 - 3anuck pe3yabTaToB

No omipiTa [Tokazanus | [lokazanus Yucno Yucno Ckopocts M/C
CUYeTUHKA MOBEPSIEMOTO | 000pOTOB B | 00OpPOTOB B | (YCTaHOBKA)

aHeMOMeTpa | CeK. CeK.
(ycraHoBka) | (aHeMomeTp)

Jo  wnavama | 1814 4421

oTcyeTa

ITocne 2009 4593 0,97 0,95 1,1

IIPOBE/ICHUS

U3MEpEeHU N

Pasnoctp 175 172

MOKa3aHuM

..M T.MO.

Tabnuma 2 - [lepeBoaHas Tabiuiia

00/cex | 0 1 2 3 4 5 6 7 8 9

03 |04 |06 |0,7 |08 |09 [1,0
12 (12 113 1.4 |15 |16 |1,7 |19 |20 |21

22 123 |24 (25 127 128 129 [30 |31 [3.2

3,3 134 (3,5 |3,7 3,9 4,0 4,1 4,2 4,3 4,4

45 (4,6 (4,7 |49 5,0 5,1 5,2 53 5.4 5,5

56 [5,7 |58 |59 6,0 6,1 6,2 6,3 6,4 6,5

6,7 168 |7,0 |7, 7,2 7,3 7,4 7,5 7,6 7,7

7,8 17,9 8,0 |81 8,1 8,2 8,3 8,4 8,5 8,6

87 189 |89 19,0 9,1 9,2 9,3 9,4 9,5 9,6

O X[ Q| NN | R W~ O

97 19,8 (9,9 |10,0 |10,1 |10,2 |10,3 |10,4 |10,5 |10,6
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IIpuMep TeCTOBBIX 3aaHUH

1. s 4Yero y pe3epByapoB BBITSZKHBIX TEPMOMETPOB HAXOAATCH
Me/IHble WJIH JATYHHbIC ONUWJIKH

1) 94TOOBI yIYUIIUTH TEIIOBOM KOHTAKT TEPMOMETPOB C TTIOUYBOM

2) 4ToObl YMEHBUIUTH TEMIIEPATYPHYIO TMOTPEIIHOCTh, CBS3AHHYIO C
MOTbEMOM TEPMOMETPOB Ha MOBEPXHOCTH MPU HAOTIOACHUSIX

3) 4TOOBl YIYYIIUTH TEIJIOBOM KOHTAaKT TEPMOMETPOB U YMEHBIIUTH
TEMIIEPATYPHYIO TOTPENIHOCTh, CBA3aHHYI0 C IIOABEMOM TEPMOMETPOB Ha
MOBEPXHOCTH NPU HAOIIOIEHUAX

4) AJIA 3alIUTHI PE3C€PBYAPOB OT BO3MOKHBIX MCXAHNYCCKUX HOBpC}KI[GHI/Iﬁ

2. Jlasi 4ero mpu TPaHCMOPTHPOBKe 0apoMeTpa ero mepeHoCcAT Bceraa
YalKou BBepx

1) yToOBI HE PACKOJIOTH OAPOMETPUUECKYIO TPYOKY

2) B TakOM TIOJIO)KEHWW HCKIIOYAeTCs TOMaJaHus BO3AyXa B
O0apoMeTpHUECKyI0 TPYOKY

3) 4TOOBI HE BBUIHIIACH PTYTh

4) Takoe moJioKeHue yJ00HO il MEPEeHOCKH OapoMeTpa

3. C Kakoii CTOPOHBI METEOPOJOrHYeCcKOil MJIOIAAKH NPHpPe3aeTcsi
YYACTOK /JI5 AKTHHOMETPHYECKUX HAOJII0Ie HI i

1) ¢ ceBepHoi

2) ¢ BOCTOUHOM

3) ¢ 10)KHOHU

4) ¢ 3anagHOU

4. K xakomy sipycy oTtHocsATcs o0s1auHocTh Nimbo Stratus.
1) k BepxHEMY
2) K cpegHeMy
3) K HIDKHEMY

4) k obakaM BEpTUKAJIBLHOTO Pa3BUTHUSA
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5. YUro caeayer nOHUMATH MO ALIMKOM

1) cunbHO pa3pekKeHHbI TYMaH

2) noMmyTHEeHHE aTMOC(hEphI, CBA3aHHOE C MMPOMBIILJICHHBIMUA BBIOpOCAMU

3) TymaH, Ipu KOTOpPOM HaOJ0JaTeNlb MOKET BHJACTh JUCK COJHIIA WU
JTYHBI

4) TymaH HaJ He3aMeP3aloIUM MOPEM WIIH 03€pOM

6. Kakas eamHuma xapakrepu3dyeT HMHEPHHOHHOCTH JI000r0
AKTHHOMETPHYECKOro npudopa

1) Om

2) cexyHaa

3) Ge3pa3MepHas BeIMYMHA

4) MWUTUBOJIBT

7. B kakoil cpeae OIMH M TOT K€ TepMoMeTp ObIcTpee nmpuodperet
TEeMIIEPATyPy OKPYKAIOLIEH Cpelbl

1) B HEIBMKUMOM BO3AYIIIHOM cpejie

2) B BO3IYIITHOM MOTOKE

3) B HEMOABMXHOM BOJAHOM cpejie

4) B BOTHOM TIOTOKE

8. Kakume wu3 caexywommux mnpudOPpOB He YCTAHABJIHUBAKTCA Ha
MEeTeopPOoJIOrH4eCKOi M0 Ke
1) Tepmorpad

2) rurporpad
3) GapomeTp pTyTHBIH, OapoMeTp-anepoua, 6aporpad

9. Kakoii MeTO/ 10JI0KEH B OCHOBY M3MEpPEHHsI IIVIOTHOCTH CHera
1) MeTon u3mMepeHus BBICOTHI CIIOSI CHETa

2) BECOBOM MeTO

3) MCTO/J BbITAaIlJIMBAHUA BOABI U3 CHCTI'a
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10. Kakue mnonpaBku BBOJATCH B NOKA3aHHUA TaJbBaHOMeETpa IpPH
aKTHHOMeTpe mpu o00padoTKe Ppe3yJbTAaTOB HAOJIJAEHUH 32 NPAMOM
COJIHEYHOM paauaumen

1) monpaBka Ha MECTO HyJIs raJlbBAaHOMETpPa

2) mompaBKa Ha MECTO HYJISl TaJIbBAHOMETpA, IIKaJI0Bas MOMpaBKa

3) mikanoBas ornpaBka

4) mompaBKa Ha MECTO HYyJS TaJbBaHOMETpA, IIKAJOBas IONpaBKa M

IMOIIpaBKa Ha MUHYC BbICOTHI COJ'IHLIa

11. IIpn KaKuX COCTOSIHMAX AMCKA COJHLA NMPOBOAAT HAOJIIOACHUS 1O
aKTHHOMETPY

1. ®*

2.0,0°

3.0, 0

4. 11

5.0,0,0°

12. Yro siBisieTCSA YYBCTBUTEJIbHBIM 3JIEMEHTOM y Tepmorpada
1. Bapo0Gmoxk

2. CenbcuH

3. PTyTh

4. bumerannndeckas Iu1aCTUHKA

13. Kaxkoii pa3mep MeTeOpOJOrMYECKOH IUIOIIAJAKH, COIJIACHO
HACTABJICHUS

1. 20%x20

2.30%30

3.36%36

4.26%26

14. Ilpum kakoil TemMmeparype He PeKOMEHAYeTCs IpPHUMEHEHHe
CIIUPTOBBIX TEPMOMETPOB

1. BbImIE +25°

2. Beie +30°

3. Beie +20°
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15. Ha kakux riayOMHax H3MepsOT TeMIEPaTypy KoOJeHYaTbIMH
Tepmomerpamu CaBHHOBA

1.5,10, 15,20 cm

2.10,15, 20, 25 c™m

3. 20, 25,30, 35 c™m

16. Kakoii W3 mnepe4ymMcJeHHbIX TEPMOMETPOB HMMeeT MHUHHMMAJbHOE
aejeHue mkanabl 1°C

1. Ilcuxpomerpuyeckui

2. Konenuarsiii CaBUHOBA

3. BBITsKHOM

4. TepmomeTp myn

17. 1o kakoii MaKCUMAJIbHON IIyOMHBI MOKHO IIPOBECTH M3MEpPEHHs C
NMOMOIIBI0 TepMoMeTpa-myn AM-6

1. 60 cm

2.50c™m

3.40 cm

4.30 cMm

5.20 cm

18. C Kkakoil TOYHOCTHI) TPOU3BOAATCH OTCYETHI € IOMOIIbIO
TEPMOMETPOB HA METEOPOJOrHYeCKO IUIomaJKe (He 3aBHCHMO OT IEHBI
JeJIEHUS IIKAJIbI)

1.0,1

2.0,2

3.0,01

4.1,0

19. Ha kakoii BbICOTE OT OBEPXHOCTH 3e€MJIM NPOU3BOASITCS U3MePeHusl
TeMIepaTypbl BO31yXa

I.1wMm

2. 1,5

3.2M

4.3 m

5.5m
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20. Kyna Heo0X0aMMO OpPHMEHTHPOBATH [BepLYy MNCHXPOMETPUYECKOI
OyaKkH, 4TOOBI BO BpeMsi NPOBeeHUsS U3MePEeHUii COJTHEYHbIe JYYH He MOIJIH
NONACTh HA TEPMOMETPBI

1. Ha ceBep

2. Ha 1T

3. Ha 3amajg

4. Ha BOCTOK
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YuyeOHoe u3nanue

[Ipsixuna Codrsa MBaHOBHA
Mopo3zoBa Csernana BnagumupoBHa
CemenoBa Haramms BiiagumupoBHa

KopotkoBa Hagexna Bnagumuposna

MeTtoabl U1 MPUOOPHI THAPOMETEOPOJOTHUECKHX

U3MepeHun
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