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1. IIEJIA 1 3AIAYA OCBOEHWSI TMCIUTIIMHBI

Lesin ocBOeHUs ANCIUTLIHHBI:

- (hopMUpOBaHKE y CTYJCHTa KOMILJIEKCA HAYYHBIX 3HAaHUI 00 OCHOBHBIX (PH3UKO-XMMHYECKHX
nporieccax U SBICHUSX, MPOTEKAININX B aTMOC(epe B UX B3aMMOICHCTBUH C 3€MHOM
IIOBEPXHOCTBIO U KOCMUYECKOU CpesoH,

-M3y4eHUE 3aKOHOMEPHOCTEH (OpMUPOBAHUS KIIMMAaTa B Pa3IMYHBIX reorpapuuecKux paoHax.
-popMupoBaHue y CTyJEHTa KOMILIEKCHBIX 00IIETTPOPECCHOHANTBHBIX U TPO(HECCUOHATBEHBIX
KOMIIETEHIIHI B Cepe IKOJIOTHH.

JlcuuIuinHa OpUEHTHPOBAaHA Ha MOJTOTOBKY CTY/IEHTOB K OCBOSHHIO B JaJIbHEHIIIEM
OMOJIOTMYECKHUX M DKOJIOTUYECKUX TUCIUIUIMH, OMUPAIONIUXCS Ha o0lereorpaguueckue
3aKOHOMEPHOCTH

3agauu ocBOCHMS JMCHUIIIUHBI:

® U3JI0’)KEHHE OCHOBHBIX CBE/IEHUI O METEOPOJIOrMUECKUX BEIMYMHAX U
aTMOC(EPHBIX SIBICHUSX;

® U3ydYeHHUE OCHOB (PM3UKU M JUHAMUKHA aTMOCQEPHI;

® 3y4EHHUE 3aKOHOMEPHOCTEH PaJUallMOHHBIX IIPOLIECCOB;

® U3y4YeHHUE TEIUIOBOTO PEeXUMa aTMOC(EpHI;

® y3yueHHe KOMIuIeKca GU3NYECKUX IPHOOPOB U METO/I0B, IPUMEHSEMBIX JUIS
MO3HAHUS aTMOC(EPHBIX MTPOLIECCOB,;

e M3y4YeHHE MPOIIECCOB, MPOTEKAIOIINX B aTMochepe, popMHUPYIOIIMX MO0y U KIUMaT
Ha IJIaHETe,;

® H3yYeHHE OCHOBHBIX KJIIMMATOOOPA3yIOIIMUX MPOLECCOB,;

e (opMupoBaHHe y CTyJEHTa TEOPETUYECKHUX 3HAHUH O COBPEMEHHBIX MNpoOIeMax H
IIPUYMHAX U3MEHEHU KJIMMAaTa,

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huctmmumnza b1.0.21 «Yuenne 06 atMocdepe» BXOAUT B OJIOK MPO(ecCHOHAIBHBIA ITUKIT,
6a30Boil yacTu Monyn0 YueHue o chepax 3emun (3emnieBenenue). Mzydaercst B IepBoM ceMecTpe
NEPBOTO Kypca.
W3yueHne JUCIUIUIMHBI Oa3upyeTcsl Ha 3HAHUM MaTeMaTUKU, GU3UKU, XUMHHU, Teorpaduu.
[lepen HauanmoMm W3ydeHUs] TUCIHMIUIMHBI CTYACHT MOJDKEH 3HATh OCHOBHBIE 3aKOHBI (DM3WKU U
XUMHH, HMETh NpEACTaBICHHE 00 OCHOBHBIX METEOPOJIOrMYEecKHX NMpuOopax U 00 M3MEHEHUHU
KJIMAaTa Ha TUTaHeTe.
TpeboBaHMs K BXOJHBIM 3HAHHUSIM, YMEHUSM U HaBBIKaM CTY/CHTA!
Cmyoenm Oondxcen 3Hamy.

— OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EpHBIX MPOIECcCOB, MHOrooOpas3ue (akTOpOB, BIHSIONIUX
Ha COCTOSIHME U CTpOEHHE aTMOC(EpbI, MO0y U KIMMaTa

Cmyoenm donxcen ymemn.:

— BBIIOJHATH PacyeThl XapaKTEPUCTUK aTMochepbl W MNPOBOIUTH aHAIU3 IOJYYEHHBIX
pe3ysIbTaToB

Cmyoenm Oondicer 81ademy:

— HaBbIKAMM B IIPOBEIEHUH METEOPOJIOIHYECKUX HAOIIOICHHH

Hucyunnunvl, 015 KOMopwix OAHHAA OUCYUNTUHA ABTACMCA NPEOUeCmEYIOUlel:

«Yuenue o rugpochepe» , «l'eoskonorus», «YueHue o 6nocheper

«JIlanmmadroBenecHUE)»
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3. IEPEYHEHb INTAHUPYEMBIX PE3YJBTATOB OBYUYEHUS 110 AUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHMA O1IOIT

[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBIIeH HAa (OPMHUPOBAHUE CIAEAYIOLIUX KOMITETEHITHI:

Kopg n HaumeHoBaHue

Hepeqenb IVIAHUPYEMBIX pE3yabTaTOB oﬁyqe}mﬂ o TMCIHMIIJIMHE

peanusyemom
(MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH A0CTHKEHH S
KomnereHuuu KOMIIeTeHIIMii
OIIK-5 3HaTh: COCTaB U CTPOCHUE aTMOC(HEPHI
MOHSTHS TEIJIOBOTO W PaJMAlMOHHOTO OaylaHca atMochepsl U UX

crocodeH peliars | ypaBHEHHS,
CTaHJApTHbIE 3aJa4yM | IOHATHS TEMIIEPATYPHOIO, 0ApPUYECKOro PEXKUMa, BIaru B atMocdepe,
podeCCHOHATBHON KX MECTO U POJib B METEOPOJIOTUUECKUX MPOIIECCax;
JIeSITEIIbHOCTU B | OCHOBHBIE XapaKTEPUCTUKH MOTO/IbI U a3bl IPOTHO3UPOBAHMUS;
00JacTH  DKOJIOTUH, | TUIIBI KJIMMAaTa M UX XapaKTEPUCTUKH
IPUPOIOINOIL30BAHUS | YMETh: ONPEAEIATh XapaKTEPUCTUKU OCHOBHBIX KJIMMATUYECKHX
1 OXpaHbl IPUPOJIbI C | DJIEMEHTOB;
HCIIOJIL30BAHUEM OMHCHIBaTh aTMOC(EpPHBIE MPOIIECCHI, SBIICHUS, THIBI KJIUMaTa U HMX
uH(OPMaIIMOHHO- MOCIIEICTBUS;
KOMMYHHKAI[MOHHBIX, | KapTorpaguposars u aHaJIM3UPOBATH CHHOIITHYECKUE 51
B TOM yucle, | KIIMMaTH4eCKUE KapThl.
reonH(opMannoHHBIX | Biagers: MPAKTUYECKUMHU HaBBLIKAaMH MIPOTHO3UPOBAHUS
TEXHOJIOTHI HEMpeAHAMEPEHHBIX W MPEIHAMEPEHHBIX BO3JEHCTBUM 4YeslOBEKa Ha

KJIUMaT:

METO/aMU OLIEHKU COCTOSTHUS aTMOC(hepbl

BJIa/IETh METO/IaMU TOMCKAa U 0OMEeHa MH(popMaIueil B I100aTbHBIX U
JIOKQJIBHBIX KOMIIBIOTEPHBIX CETAX; OTBETCTBEHHOCTH 3a KayeCTBO
paboT 1 Hay4HYIO JOCTOBEPHOCTh PE3YIbTATOB

4. OBIAA TPYAOEMKOCTbH JUCLHHUIIJINHBI

4.1. O0beM QMCHUIUIMHBI B 3a4eTHBIX efuHULaXx (Bcero): 4 3E
4.2. no BuaaM y4eOHOI padoThl (B yacax):

KosnyecTBo 4acoB (popma o0yueHus — ouHasi)
Bup yueOHoii padoThI Bcero no B T1.4. mo cemecTpam
IUIAHY 1 2 3 4
1 2 3 4 5 6
KonrtakTHas pabota 54 54 - - -
00yyJaromuxcs ¢ mpenogaBareiem
B cooTBeTCTBUU ¢ YII
AyIUTOpPHBIE 3aHITHSL:
o Jlekuuu 18 18 - - -
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® CCMHHApPHBI U IIPAaKTHYCCKUEC - - - - -

3aHSITHS
e j1a0oparopHbIe paboTHI, 36 36 - - -
MPAKTUKYMBbI
CamocTrosTenpHas padora 54 54 - - -
®dopma TeKylIero KOHTPOJIs TECTHUPOBa- |TECTUPOBa- - - -
3HAHUU U KOHTPOJIS HHE, HHE,
CaMOCTOSITEIIbHON PabOThI: YCTHBIN YCTHBIN
TECTUPOBAHUE, KOHTP. paboTa, o1poc orpoc

KOJUIOKBUYM, pedepar u ap. (He
MEHee 2 BUJIOB)

KoHTtposb 36 36 - - -
Buas! mpomexyTo4HON JK3aMEH | DK3aMEH - - -
aTTecTanuu (3K3aMeH, 3a4eT)

Bcero 4acoB mo JucHMILINHE 144 144 - - -

* B cmydae HEOOXOAMMOCTH HCIIONIB30BAaHMS B y4eOHOM Iporiecce 9acTH4HO/
UCKJIIOUUTENIBHO JUCTAaHIMOHHBIX OO0pa30BaTElIbHBIX TEXHOJOIMM B Talnuue uepe3 ciell
yKa3bpIBaeTcsi KoiumuecTBo 4acoB pabotel [IIIC ¢ oOywarommmucs Ui MPOBEACHUS 3aHATHH B
JUCTAaHIIMOHHOM (popMate ¢ MIPUMEHEHHEM AJIEKTPOHHOI'0 00y4YeHHUs

4.3 . Coep:xaHue TMCHUILINHBI (MoayJis). Pacnipenesienue 4acoB 1o TeMaM 4 BHAaM
yueOHOM padoThbI:

®opma 00ydyeHus — ouHas

Buapl yueOHBIX 3aHSATHIA
AyAUTOpHBIE 3aHATHS
YAMTOP dopma
NPaKTH- | 1a0opa- 3aHsATHS B
CamocTo-| TeKyllero
HasBanue pa3nenos u Tem|Bcero YecKHe | TOpPHbIe | HHTepaK-
. |fATeJbHasi| KOHTPOJs
Jlekum|3aHsATHS, | pa0OTHL, | THBHOH -
padora 3HAHUU
ceMUHAa- | MpPaKkTH-| ¢Gopme
pbI KYMBI
1 2 3 4 5 6 7 8
1. Bsenenune. 12 2 - 4 4 6 TECTUPOBA-
HUE,
YCTHBIN
onpoc
2. Bozgymnas 12 2 - 4 4 6 TECTHUPOBa-
000y10UKa HUE,
YCTHBIN
ornpoc,
3. CoistHeuHas 12 2 - 4 4 6 TECTUPOBA-
paguanus HHUE,
YCTHBIN
orpoc,
4. bapuueckoe nose u 14 2 - 6 6 6 TECTUPOBa-
BO3YIIHbIE TEYCHUS HHUE,
YCTHBIN
o1mpoc,

dopma A Crpannna 4 u3 63



MH{{]I/ICTepCTBo HayKH H BbICIIETO ?6pa30BaHHH PO dopua
JIbTHOBCKHUH I'OCYy1apCTBEHHBIM YHUBECPCUTET
@ - Pabouast mporpaMma o JUCLUIINHE

5. TemnoBol pexxum 12 2 - 4 4 6 TEeCTUPOBA-
aTMocdepsl U HUE,
3eMHOM YCTHBIN
MOBEPXHOCTH oIpoc

6. Bona B atmocdepe 16 2 - 8 8 6 TECTUPOBA-

HUE
YCTHBIN
oTpoc

7. Knumar u 10 2 - 2 2 6 TECTUPOBA-
KIIMMATO0Opa3yIol] HUeE,
ue paKkTopsI YCTHBIH

orpoc,

8. Knaccudukanus 10 2 - 2 2 6 TECTUPOBA-
kiuMaToB. KimumaTsl HUE,
3eminu TECTUPOBAHUE

YCTHBIN
OTpoc
9. NsmeHeHus 10 2 - 2 2 6 TECTUPOBA-
KIIuMaTa HUeE,
YCTHBIN
OTpoc
NUTOI'O: 144 18 - 36 36 %4 -

5. COJAEPKAHUE JUCHUILINHBI (MOLYJIST)

Tema 1. BBeaenue.

Jlexuus -Bu3yanusanus

[Temn xypca. Ilpenmer kypca. 3agaum Kypca. OCHOBHBIE IOHATHS METEOPOJIOTMH. MeToasl
WCCJICIOBAHUI M OpraHu3alys MeTeopoJjiornueckux HaOmogeHuid B Poccuu. OCHOBHBIE 3Tarbl
Pa3sBUTHSI METEOPOJIOTUU. MeXIyHapOJHOEe COTPYIHUYECTBO B 00jacTu Meteoposioruu. CoctaB U
cTtpoenne artmocheprl. Meteoponorust u kiuMmatosorus. OrnpeneneHre METeOPOIOTHYECKUX
BeNMYMH M atMocepHbix sBieHui. [loHsatus «armocdepa», «moroma», «kimMaTy. MeTomabl
HCCIIEIOBaHMsI, NIpUMEHsieMble B MeTeoposioruu. I[lpumenenne kapT. Meteoposorudeckas CeTb.
BMO. Bcemupnas xnumatuueckas mnporpamMma (BKII). OcHoBHble aTambl  pa3BUTHSA
METEOPOJIOTUYECKUX 3HAHUM.

Tema 2. Bo3nymHasi 060/104Kka 3emJu.

Jlexuus -Buzyanuzanus

CoctaB u ctpoenue atmoceprl. OCHOBHbIE ciaou U uX ocoOeHHOCTH. (O30HOBBIM  CIOM.
ATtMocdepHoe naBieHue. Temneparypa Bo3ayxa. BoasHoil map u yraekucisiit ra3. B armocdepe.
[TnotHocTs BoO3myxa. BeprukambHoe pacrmpenenenue temmeparypsl. Berep. TypOyneHTHOCTS.
BozayiHeie Macchl U GPOHTHI.

Tema 3. CosiHeuHasi paguanus.

Jlexuus- KOHCYNbTALHA

Cnektp conmHeuHou paauanuu. CoiHeyHass mocTossHHas. OCHOBHbBIE 3aKOHBI M3NydeHus. ColHie
KaKk HWCTOYHUK paguanuu. l3MeHeHue coiHe4YHOH pamuanmuu B atMochepe UM Ha 3eMHOM
noBepxHocTu. Ilornomenue conaHeyHoW paauwanuu B atMocgepe. OTpakeHHE CONHEYHOM
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paguaruu. AnbOeno. PaguanuoHHbiil O0amaHC 3eMHON MOBEPXHOCTH. TeIIOBOW OanaHC 3e€MHOM
HOBEPXHOCTH. J[JIMHHOBOJHOBOE M3JIyd€HHE 3€MHOM MOBEPXHOCTU U aTMocdepbl. DPpPeKkTUBHOE
nsnydenue. [IpuunHbl N3MEHEHH TeMIIEpaTyphl BO31yXa.

Tema 4. bapuyeckoe nmoJjie ¥ BO31ylUIHbIE IBUKEHMSI.

Jlexuus- Buzyanusanus

Bapuueckoe none, 6apuyeckue cucreMsl. Mi3MeHeHue qaBiieHus: BO BpeMeHu. Cuitbl, 1eicTBYIOINE
B atMocdepe. Macmradsl atMocepHbIX aBmkeHni. O0mas nupKysinus atMocdepsl. MecTHbIe
BeTphl. CyxoBeu. bapuueckuii 3axoH BeTpa. PpoHTH B atMochepe. BHeTponnyeckas HUPKyISALIUSL
atmocepsl. [IporHo3 moromasr.

Tema S. TenuioBoii pe:xxumM aTtMocgepbl U 3¢eMHON IIOBEPXHOCTH.

Jlexuus Buzyanusanus.

IIpyuvHBl M3MEHEHMS TEMIlepaTypbl BO3Ayxa. TeIIOBOM pPEXHMM IIOYB M BOJOEMOB.
Henepuognueckue u3MeHeHUss TeMImepaTypbl Bo3ayxa. MexaycyTouHas HM3MEHYHMBOCTh
TeMIepaTrypbl Bo3ayxa. ['omoBas amIuMryaa temreparypbl Bo3ayxa. 3akoHbl Pypwe. TemnoBoit
pexxum atmocdepsl. MuBepcun temmeparypbl. CyTOYHBIH ¥ TOAOBOW XOJ] TEMIIEPATyphl BO3IyXa.
3aMOpO3KH.

Tema 6. Boga B atmocgepe

Jlexuus - BU3yanuzanus

Briaroo6opot, HacklllieHHe U HCHapsAeMOCTh. XapaKTepPUCTUKU BIAXKHOCTU Bo3ayxa. KoHaeHcanus
u cyonumanus B atMocepe. O6naka. MexayHapoaHas kiaccudukanus o6nakoB. JlpIMKa, TyMaH,
Mria. YcioBus oOpa3oBaHus M Kiaccudukanus TymaHoB. OOpa3oBaHHE OCAJIKOB M MX BHIBL
ATMochepHble 0CaJKM M CHEXHBIH MOKpoB. Kimmarnyeckoe 3HaYeHHE CHEXHOTO IOKpOBA.
Cytounslii X071 ocasikoB. ['eorpaduueckoe pacpeieieHue 0caIKkoB.

Tema 7. Knumat u kaumatoodpasymomue (GpakTopbl.

Jlexuus -KOHCYNIbTALNSA

Knmnmaroo6pa3yromue npoueccsl. ['eorpapuueckue ¢pakrops! kaumara. Teopun kimumata. BnusHue
pacTUTENBHOTO IOKpOBa Ha kiaumara. lloHATHs Makpo-, Me30-M MHMKpoOKJIMMaTa. MeTonbl
UCCJIEIOBaHMsI MUKpOKIMMaTa. MukpokiuMar ropoga. MUKpokiIuMar Jjeca.

Tema 8. Knaccudpurkanusa kaumaron. Kinumarsl 3emiiu.

Jlexuus -Buzyanuzanus

['eorpaduyeckast 30HAIBHOCTh, UHJAEKCHI CYXOCTH U KO3 PuIreHTs! yBaaxuenus. Kinaccupukanus
knmuMatoB. [IpuHnuner knaccudukanuu knumaToB. Knaccudukanus knmumaroB B. Kenmena, JI.C.
bepra, b.I1. Anncosa.

Tema 9. U3meHeHus1 KauMara.

Jlexuus - KOHCyIbTALUSA

[IpynunHbl W3MEHEHUH KinMata. MeToibl UCCIe0BAHUS U BOCCTAHOBIICHUS KJIIMMATOB ITPOIJIOTO.
Konebanus kiuMara B mpouuioM. M3MeHeHue KimMaTa 3a rociefqHee Thicsdenerue. M3amenenue
KJIuMaTa B TEPUOJ HMHCTPYMEHTAIbHBIX HAOMIOACHUH. AHTPONOTE€HHblE W3MEHEHHs KIMMAaTa.
CoBpeMeHHbIE TeH/IEHIIUN U3MEHEHHS KIIMMaTa Ha TEPPUTOPUN Y IbSTHOBCKOM 00IacTH.
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6. TEMbI IPAKTUUECKNX 1 CEMUHAPCKHX 3AHATHIA

Jannbiii Bug pabotsl HEe peaycMoTper Y11

7. JABOPATOPHBIE PABOTHIL, IIPAKTUKYMbI
Tema.l. BBenenue.

JlabopaTopnas padora 1.

Opranu3zanusi METE€OPOJIOTHUECKIX HAOIIOICHUH.
Llenb- MO3HAKOMMUTBCSA C OCHOBHBIMH METEOPOJIOTMYECKUMHU IpPUOOpaMu, METOJaMU H3MEpPEHHH,
MIPOBECTU METEOPOJIOTHIECKUE HAOIIOICHHSL.
B pe3ynbraTte BHINOIHEHUS 1a00OPATOPHBIX paObOT CTYACHTHI IOJKHBI 3HaTh YCTPOMCTBO M MPUHLIUI
JIeMCTBUSI METEOPOJOTMUECKUX MPUOOPOB, O TpoIleccax, MPOTEKAIOIMKUX B aTMocdepe, o moroje u
€€ U3MEHEHMSIX.
[To oxoH4YaHMHU KaXKA0H 1a00paTOPHOU pabOThI CTYJEHT CAAET OTYET B IMCbMEHHOM BHJIE.
Bomnpocsl k Teme.

1. KakoBsI TpeOOBaHMS K METEOPOIOTHYECKON TUTOmaAKe?

2. Ha3zoBuTe OCHOBHbBIE METEOPOJIOrHYECKHE TPUOOPHI?

3. KaxoBbl TpeOOBaHUs K HA3€MHBIM METEOPOJIOTUIECKIM HAOIOACHHUSIM.

4. B kakue CpoKd IPOBOJATCS METEOPOJIOTHYECKHE HAOII01eHUS?
Merteoposnoruueckue HaOIOCHUS - 3TO U3MEPEHUS M Kaue€CTBEHHBIE OLIEHKU METEOPOJIOTHUECKUX

AJIEMEHTOB U SIBJICHUI. K HUM OTHOCSTCA : TemMIepaTypa, BIaXKHOCTh, JaBJICHHUE, BETED,
00J1a9HOCTb, OCAJIKH, TYMaH, METeIlb, TP03a, BUAUMOCTh. CIo/Ia K€ MPUCOCTUHSIOTCS U HEKOTOPBIS
BEJIMUMHBI, HEMTOCPEACTBEHHO HE OTPAXKAIOLINE CBOMCTBA aTMOC(hEphl MIM aTMOC(EPHBIX
MPOIIECCOB, HO TECHO C HUMU CBSI3aHHBIE. DTO TeMIIepaTypa MOYBbI WM MOBEPXHOCTH BOJIBI,
UCIIapeHre, BBICOTA U COCTOSTHUE CHEXKHOTO MOKPOBA, MPOJOIKUTEILHOCTh COJIHEYHOTO CUSHUSA,
COJTHEYHOE M 3eMHOE U3IyUeHHE, aTMOC(EPHOE FICKTPHUIECTBO. DKCIICPUMEHTATBHBIE
HCCJIETOBaHMSI POBOJISATCS KaK B Ja0OPAaTOPHBIX, TaK U B MPUPOIAHBIX YCIOBUSAX. OMBITH B
71a00PaTOPHBIX YCIOBUSIX MO3BOJISIIOT I€TATHHO U3YUYUTh B3AUMOCBSI3H MEXKAY OT/IETHHBIMU
dakropamu, HaOIIOJaeMBIMU B KAKOM-THOO METEOPOIOTHYECKOM IMpoIiecce. IKCIepUMEHTAbHBIE
HUCCIICOOBAHUA B HaTypHI)IX YCJ'IOBI/IHX 110 aKTI/IBHOMy BOS}IGﬁCTBI/IIO Ha MeTeOpOHOFquCKHe
MIPOIIECCHI BHITIOIHSIOTCS C IETBI0 Pa3pabOTKH MPAKTUYSCKUX METOJIOB CO3/IaHUS U PACCETHUS
0071aK0B, TYMaHOB U Ap. TeopeTndeckue MeToAbl Oa3HpPYIOTCS HA UCIOIB30BAHUN
MaTeMaTHYECKUX MOJIENIeH Pa3IMuHbIX aTMOC(HEPHBIX MPOIIECCOB. BaxkHEeHWITUM HampaBIeHHEM
9TOr0 METOJIa ABJISETCS COBEPIICHCTBOBAHUE TEXHUKH IIPOTHO30B TOroibl. MiMest aerno ¢
aTMOC(hEpHBIMHU SIBJICHUSMHU OOJIBIIIOTO MaciTaba, He00X0IMMa Takasi OpraHu3aIus HaOI0ICHUH,
KOTOpasi TO3BOJIMIIA OBl HEMPEPBIBHO CIICTUTH 332 COCTOSTHIEM aTMOc(ephbl Ha BCEM 36MHOM IIape U

Ha pa3HbIX BbIcOTaX. [[09TOMY B KaK10M CTpaHE CYIIECTBYET CETh METCOPOJIOTMYECKUX CTaHIIUM,
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Ha HUX MIPOBOJSATCS PETYJISIPHBIC HAOIIOCHHUS 32 BCEMH METEOPOJIIOTHYECKIUMHU BennyrnHaMu. Ha
HEKOTOPBIX CTAHLUAX B IOMOJHEHHE MPOBOAT a3pOJIOTrHUecKe Ha0oAeHus (TemMrepaTypa,
BJIQXKHOCTb, JaBJICHHE U BETEP Ha Pa3IMYHBIX BBICOTaX B CBOOOAHOM aTMocdepe);
AKTUHOMETPUYECKUE (MIPUXO/I-PACcCX0/1 COTHEUHON parallii Ha TOBEPXHOCTH 3€MJIU U OallaHC ee
JUIMHHOBOJIHOBOT'O M3JIy4€HUs1); TPaJUEHTHbIE HAa0It01eHus (BETEP, TEMIIEpATypa U BIAXKHOCTh
BO3/yxa Ha ypoBHsAX 0,5 U 2 M OT MOBEPXHOCTH, a TAK)KE TEMIIEpaTypa MOYBbI Ha TOBEPXHOCTU U
rnyounax ot 5 10 20 cm).  OcHoBHBIM 3BeHOM Pocruapomera siBisercs ['ocynmapcTBeHHas
CUCTEMa HaOJIIO/IEHUH U KOHTPOJISL HaJl COCTOSTHUEM NPUPOJHON Cpelibl, 3a1a4a KOTOPOi -
OCYIIECTBIICHUE BCETO KOMILIEKCA padoT IO MPOM3BOACTBY HAOIIOIeHH, 00paboTke nH(OpMaun
0 TEKYIIIEM COCTOSIHUU MPUPOIHOM cpenbl. CrucTeMa mofydyeHus JaHHbIX (CUCTeMa HaOII0IeHU) O
COCTOSTHUU MPUPOTHON CPEIbl COCTOUT U3 IBYX MOACUCTEM: HA3eMHOM U KOCMUYECKOU
(cmyTHHKOBOI). B Ha3zeMHYIO MOCHCTEMY BXOJAT: CETh HA3EMHBIX METEOPOJIOIMUECKUX CTAHLIUN
U TIOCTOB, a3POJOTrMYECKUX CTaHIMH, CTAHIIMIM PAKETHOTO 30HAUPOBAHUS, TYHKTOB CAMOJIETHOI'O
30HAMPOBAHUS, MOPCKUX U OKEAHHMYECKUX CTAHLIUN, HOHOC(HEPHBIX, T€OMarHUTHBIX,

I‘eJ'II/IO(bI/ISI/ILICCKI/IX CTaHHHfI, ITYHKTOB KOHTPOJIS 3arpsA3HCHUA Oprxca}omeﬁ Cpeabl U 1p.

Cucrema HaOmOIaTEIBHBIX MYHKTOB 00pa3zyeT ['ocymapCTBEHHYIO CETh, OCHOBHYIO JOJIIO
KOTOPBIX COCTaBJIIET CE€Th HAa3eMHBIX MeTeopojoruueckux craHuui u noctos |, I, 1l pa3spsnos,
OTJIMYAIOIIMXCSI COCTAaBOM OOOpYyIOBaHUS M Mporpammamu HaOdoAeHud. B TpynHOTOCTYHmHBIX
MecTax Uil TOJY4YEeHHs METEOpOJIOTHUECKO WHGpOpMalMU HCIOJIB3YIOTCS aBTOMAaTHYECKUE
METEOPOJIOTUYECKHE CTAHIUU.

MeTteoposornyeckiue CTaHIMM M TIOCThl MOJPA3JESAIOTCS Ha OCHOBHBIE (OMOpHBIE) U
cnenuanbHblie. [lepBble ciykaT i CHCTEMaTHYECKOIro MOJIYYeHHUsS ¢ HEOOXOAMMOM MOJHOTOM U
TOYHOCTBIO HH(POPMALIUU O COCTOSHUM MPUPOAHON cpenbl. 3 unciia OCHOBHBIX CTaHIMI U MIOCTOB
BBIJIENII€TCST 0co0asi TPyMIa - perepHble U BEKOBbIE CTAHIIMM U MOCTbI, KOTOpbIE MpPeJHa3HAYCHBI
JUISL U3YYEHHs BEKOBBIX HM3MEHEHHWH KiMMaTa W JIOJDKHBI (YHKIIMOHHPOBATH HEOIPaHUYEHHOE
BpEeMsI B HE U3MEHSIIOIINXCS YCIOBUSIX OKPYKEHHS.

CrnenuanbHbple CTaHIMUM W TIOCTBI CIYXaT Ui M3y4eHHUS MECTHBIX OCOOCHHOCTEH
METEOPOJIOTUYECKOTO PEKUMA TEPPUTOPHH.

OcCHOBHbIE CTAaHLIMM pa3MEIIalTCd Ha TEPPUTOPHUH Tak, 4YTOOBl oOecnedynBaach
HEo0XouMasi TOYHOCTh MHTEPIOJSALUN 3HAaYEHUH METEOPOJIOTHMYECKUX BEIMUYMH JII0O00ro IyHKTa
TEPPUTOPUU MEXKIY CTAHLMSIMHU. DTOMY YCJIOBHUIO COOTBETCTBYET Jii PAaBHMHHONM MECTHOCTH
paccrosiHue Mexay craHuusaMu 60-70 kM.

Ha cetu a’ponornueckux CTaHIMN MPOU3BOAUTCSA PErYISIpHOE 30HAMpPOBaHHE aTMochepsl
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710 BbIcOTHI 30-40 kM (OompenensroTcs JaBlIeHNUEe, TEMIIEpaTypa, U BIaXXHOCTh BO3AYyXa, CKOPOCTb U
HalpaBJIEHUE BETPA).

Ha cetm Ha3eMHBIX METEOPOJOTMYECKUX PAJAMOJIOKALMOHHBIX CTAHLUUN IPOU3BOASATCS
HaOJIOICHNUS 32 Pa3BUTHEM U JIBUKEHHEM O00JIaKOB, IpO3aMH, 00pa3oBaHHEM T'pajia, KOJHUECTBOM
BBITIABIIIUX OCAJIKOB B pajauyce 10 150 kM.

Ha nonocdepHbIX, reOMarHUTHbIX, FeIMOPU3MUECKUX CTAHLUAX POBOJIAT HAOIIOJEHUS 32
COCTOSIHUEM MOHOC(Epbl, MArHUTHOT'O TOJIsI 3eMJIM, aKTUBHOCThI0 CoJHIIA.

Kocmuueckast moacucteMa  TOJMYYeHHsT HMHPOPMALUMK  COCTOMT W3  HECKOJBKUX
METEOPOJOTUYECKUX CITYTHUKOB U Ha3€MHOI'O KOMILIEKCa IpuemMa, o0paboTKU U pacpOCTpaHEHUs
METEOpOJIOTHYECKO MH(pOopMaluy, BKIIOYAIOIIEro MyHKTH mpuemMa B Mockse, HoBocubupcke,
XabapoBcke. CIyTHUKM JalOT pEryjaspHyI0 HHQOPMALUIO O paclpeieleHud OOJIa4yHOCTH,
COCTOSIHUM CHEKHOI'O IIOKpOBA, O TEIUIOBOM JHEPIHM, OTPAKAEMOM M M3JIy4aeMOM 3E€MHOU
MOBEPXHOCTHIO ¥ aTMOC(EPOH.

OnHuM M3 BaXHEHIIMX TpeOOBaHUN, KOTOPHIM JOJDKHBI YIOBIETBOPSATH PE3YIbTATHI
HaOJI0ICHUH, ABISETCA PENPE3eHTaTUBHOCTh. Penpe3eHTaTuBHBIMU IPU3HAIOTCS HAOMIOJCHUS, B
MaKCHMaJIbHOW CTENEHH CBOOOJHBIE OT MECTHBIX BIMSHMH, XapaKTepU3yIOIIHe 00Iliee COCTOSTHUE
aTMocdepsl B O0JIBIIOM paiioHe.

VY noBnerBopeHrne TpeOOBAHUIO PENPE3CHTATHBHOCTH HAOIIOACHHUMN JOCTUTAETCS BHIOOPOM
MECTOMOJIOKEHUsI CTaHIMU (IIOCTa), COOTBETCTBYIOIIETO (hHU3HKO-reorpapMuecKkuM yCIOBUAM
OKpYXaroIlel MECTHOCTH.

Psn  wabmionmenuii  goimkeH  OBITH  OMHOPOAHBIM.  OIHOPOAHBIM  psx  —  3TO
PAI MOCJeI0BaTEeNIbHBIX 3HAUEHUH METEOPOJOrHYEeCKOro AJIEMEHTa, MOJYyYEHHBIX 3a JOCTAaTOYHO
JUINTEIbHOE ~ BpEeMsl,  BBINOJHEHHBIX B  JAaHHOM  IyHKTe IpuOopamMH  OAMHAKOBOU
KOHCTPYKLIMM M TOYHOCTH, B OJHOH M TOW e YCTaHOBKE, M HAOIIOAATENSIMU OJMHAKOBOMN
KBaM(UKAIMM; TPH 3TOM OOCTAaHOBKA, OKpYXarollas CTaHIUIO, H3MEHSAJIach C TEUYEHUEM
BPEMEHH HE€ HACTOJIbKO CYIIECTBEHHO, YTOOBI ATO MOIJIO 3aMETHO MOBJUSATh Ha PE3yibTaThbl
HaOII0ICHUH.

Crenyromee TpeboBaHHE — CPABHUMOCTb HAOMIOJECHUH. DTO Takoe KauyecTBO HAOIIOACHUH,
KOTOpPO€ JaeT BO3MOXKHOCTb COMNOCTAaBJIATh pe3yjibTaTbl HAOMIOJEHHM Ha pa3HbIX CTaHIMIX
C YBEPEHHOCTHbIO, UTO OOHApy)XHMBaeMble pa3IMYUs B 3HAUEHUSAX METEOPOJIOTHUYECKHX
BIIEMEHTOB JICHCTBUTENBHO OTPAXKAIOT PA3IM4YUsl B COCTOSIHUM arMocepsl M MPOUCXOIAT
HE OT HETOYHOCTH MpuOOpOoB U  chaydaHbIX BiuaHui. CpaBHUMOCTh  HAOIIOJIECHUN
o0ecrneunBaeTcsi PEeNpe3eHTATUBHBIM IOJIO)KEHUEM CTaHIUHM, €IUHCTBOM METOMOB U CPEICTB

HaOMO/IeHU, KOTOpble  periaMeHTupyiorcs «HacraBieHusSIMH — THIPOMETEOPOIOTUYECKUM

dopma A Crpannna 9 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

CTAHIIMSIM M TIOCTaM I10 TTPOU3BOJICTBY METEOPOJIOTHUECKUX HAOIIOICHUI U IEPBUYHON 00pabOTKH
JTAHHBIX».

Ha Bcex OCHOBHBIX CTaHLMSX NMPU3EMHON CETH 00s3aTeIbHBIMU SBISIOTCS HAOMIOACHUS 3a
TaKUMH METEOPOJIOTUYECKMMHU 3JeMEHTaMH, Kak arMoc(epHOe JaBlieHHE, CKOpPOCTb U
HaIpaBJIEHUE BETpa, TEMIlepaTypa U BIJIAXHOCTb BO3/yXa, TEMIIepaTypa IOBEPXHOCTH I10YBBHI,
COCTOSIHUE TI0YBBI, KOJUYECTBO aTMOC(HEPHBIX OCAJKOB, BHICOTA CHEXHOTO IMOKPOBA, 00JIAYHOCTb,
aTMOC(EpHBIE SIBIICHUS, METEOPOJIOTUYECcKasi aIbHOCTh BHUIAMMOCTH, ONAacCHbIE U 0CO0O ONacHbIe
SIBJICHUA. HGKOTOI)I)IG CTaHIIMK JAOIIOJHHUTCIIBHO Ha6JIIOI[aIOT 3a TeMHepaTypOﬁ II04YBBI Ha
Pa3INIHBIX FJIy6I/IHaX, IpoaAOJKUTCIIBHOCTEIO COJIHEYHOI'O CHAHHA, T'OJIOJICAHO-U3MOPO3CBBIMU
SBJICHUSMU Ha IIPOBOJIAX U JIp.

Ha Bcex OCHOBHBIX METEOPOJIOTMYECKUX CTAHUUSAX CTaHAApTHbIE HAOIIOACHUS
IPOU3BOJATCS B €IUHBIE CUHXPOHHBIE CpPOKM — uyepe3 3 4, HauuHas ¢ 0 4 mo cpenHeMy
TPUHBUYCKOMY BPEMEHU.

ITocnenoBarenbHOCTh MPOM3BOJACTBA HaONOAeHUN peryiameHTupyercs  «HactaBienuem
THJIPOMETEOPOJIOTHYECKUM CTAHIUAM U MmocTam». Tak, Temmeparypa Bo3ayxa usmepsercs 3a 6-10
MUH /10 cpoka. JlaBineHue 1no OapoMeTpy JOJKHO OTCUMTHIBATHCS Kak MOKHO Ommke k 00 MuH
CpOKa.

TpeboBaHMs K METEOPOIOTHYECKUM MTPUOOpaM U MeTeopoJIorHuecKkoi miomazake. CpencTsa
W3MEPEHU, TPUMEHSIEMBIE ISl ONIPEAEICHUS 3HAUEHUH METEOPOJIOTUYECKUX BEJTUYHH,
Ha3bIBAIOTCS METEOPOJIOrnuecKuMU. KaxkapIil u3MepuTenbHbIi MPHOOpP COCTOUT U3 HECKOIBKUX
3JIEMEHTOB, MTOCIIEI0BATEIbHO MPEe0OPa3yIOINX U3MEPSEMYIO BEIMYMHY B CUTHAJ,
BOCIIPUHHUMAEMBIN 3pUTENBHO WIN PETUCTPUPYIOLIUM YCTPOHCTBOM. MeTeoposornyeckue
npuOOpHI UCTIONB3YIOTCS Ha Beel Tepputopun Poccun. Ko Bcem MeTeopoiornueckum mpudopam ,
npeHa3HAYSHHBIM Ul Pa0OThl B €CTECTBEHHBIX YCIOBUAX (32 HEOOBIINM UCKIIIOUECHUEM) ,
IpeIbABISAIOTCS TpeOoBaHUs O€30TKAa3HOM pabOThl BO BCEX KIMMATHUECKHU 30HAX (TeMIieparypa oT
-60 1o +50 °C, BbICOKas BIAXKHOCTh BO3/yXa, BBINAJIECHNE XKUJIKUX U TBEPIBIX OCATAKOB, HAJTMYNE
TyMaHa, 3aIlbJICHHOCTh BO3/1yXa, OOJbIINe BeTpOoBbIe HArpy3ku). Kpome toro, Tpedyercs BbIcOKas
HaJIeKHOCTh MTPUOOPOB MPHU AITUTEIHHON 3KCIITyaTallud BO3MOXKHOCTD UX MEPEBO3KHA BCEMHU
BUAaMu TpaHcnopra. [IpuOopsl JOIKHBI COXPAHTh B TEUCHHE JJTUTEIFHOTO BpeMEHH (He MeHee

ro;[a) CBOM XapaKTCPUCTUKH, HOTpGGHHTB, BO3MOXXHO, MCHBIIIC SHCPTHHU, a B PAAC CIIYy4acCB — UMCTh
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ABTOHOMHBIE HCTOUYHUKU NUTaHus. [ obecrieueHust eAMHCTBA U JOCTOBEPHOCTH U3MEPEHHI BCe
METEOPOJIOTHYECKHE TPUOOPHI C OIpeIeICHHON epuoANYHOCThIO noBepsitoTcs. [ToBepka coctout
B OIIpe/IeNIEHUU TOMPABOK K OTCYETaM IO LIKaje Mpudopa Uik MepeBOAHOT0 KO3 duieHTa
npubopa myTeM CpaBHEHHMsI €T0 MMOKa3aHU ¢ TOKa3aHUSAMHU 00Pa3I0BOr0 U3MEPUTEIHLHOTO
cpenctsa. [lo pe3ynabTaram noBepku opopmiILeTcs HOBEPOUHOE CBHUJIETEIBCTBO, B KOTOPOM JArOTCs
3aKJIFOUYEHUE O MPUTOIHOCTH MPUOOPA IS UCIIOJIb30BAHUS, MTOMPABKH U IIEPEBOTHBIC
koddurmenTsl. [loBepka mprOOpoB BXOIUT B 00513aHHOCTH METPOJIOTHUECKUX CITYKO
nonpaszenenuit (cayx6 cpeacts usmepenuit - CCU) I'mapomercnyx6nl. Kaxnas
METEOPOJIOTHYECKas CTAHIIUA UMEET METEOPOIOTHUECKYIO TUIOMIAAKY (puc. 1) 11 pa3MeieHus
npuOOpoOB U ciy:keOHOe oMelleHue, pacnoioxenHoe He aanee 300 m ot iomanku.[Inomaaka
NPsIMOYTOJIbHAS, pa3MepoM 26X26 M, C OpUEHTaLUel CTOPOH CeBep-1oT, BOCTOK-3amal. MecTo s
TUTOMIAJIKH 110 (PU3UKO-TeorpadhudecKuM XapaKTEPUCTUKAM JOJIKHO OBITh THITMYHBIM JIS
OKpYyXkaroliei MecTHocTU paauycoM 20-30 kM ¢ TeM, 4TOObI HAOIIOACHHS OBLITH
penpe3eHTaTUBHBIMU. PaccTosiHIE OT MIIOMIAAKHU 10 HEBBICOKUX CTPOCHUH, TPYIII AePEBHEB
JOJKHO OBITh HEe MeHee 10-KpaTHOM U3 BBICOTHI, a OT CIUIOIIHOTO Jieca U CILTOIIHON TOpoICKON
3acTpoiiku — He MeHee 20-kpaTHoi.[Tnomanka 1omxHa HAXOIUTHCS OT OBPAroB, 0OPHIBOB Ha
paccTOSTHUU IECATKOB METPOB, a OT ype3a Boabl — He MeHee 100 M. Bo uzbexxanue HapyIieHus
€CTECTBEHHOT'O TTOKPOBA Ha METEOTIIONIAIKE Pa3penIaeTcs X0IUTh K mprudopaM TOIBKO 1O
noposkkam. [ ompesienieHus: BRICOTHOTO MOJIOKEHHsI MPHOOPOB, B YACTHOCTH 0apoMeTpa, B

palioHe IIONIaJKU UMEETCS penep.
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Puc 1. Meteoposnorudeckas miomaaka (00mui Bum)

Jnst obecrieyeHns eMHCTBA U3MEPEHUI MPHUOOPHI HA TUIOMIAJKE Pa3MEIIAloTCsl CTPOTO I10
cxeme coriacHo «HacraBnenuto...». [Ipubopbl ycTaHaBIMBAIOTCS B ONPEACICHHOM IOPSIKE U
OpUEHTALIMM MO OTHOIIECHHUIO K CTpaHaM CBETa U HA OIPEACIICHHOW BBICOTE HAJl MOBEPXHOCTHIO
3emnu. Orpaja MiomaaKyd U BCe BCIIOMOTaTeNbHOE 000pyaoBaHue (TIOJCTaBKU, OYIKH, JIECTHUIIBI,
CTOJIOBI, MAaYThl W T.I.) OKPAIIMBAIOTCS B OEJBIM LBET ISl MPEIOTBPAIICHHUS MX YPEe3MEPHOTO
HarpeBaHUs COJIHEUYHBIMH JIy4aMH, YTO MOXKET MOBIHUATH HA TOUHOCTh U3MEPEHUI.

Bomnpocsl k Teme.
1. KakoBsl TpeOOBaHMs K METEOPOIOrHYECKOH MTomaake?
2. HazoBuTe OCHOBHBIE METEOPOJIOTHUSCKHUE TPHOOPHI?
3. KaxoBbl TpeOOBaHUs K HA3EMHBIM METEOPOJIOTNYECKUM HAOIIOACHUSM.
4. B kakue cpokH NpOBOJATCS METEOPOJIOrHUecKre HaOmoaeHus?

Tema 2. Bo3nymHas 000/104ka
JlabopaTopnas paGora 2.
TeMnepaTypHbIi peXUM BO3yXa
Lenb paboThl — MOJYYUTH MPEICTABICHHE O METEOPOJOTHUYECKUX TEPMOMETPaX M METOJUKe
M3MEpEHUs TEMIIEpaTyphbl BO3AyXa
3anaun paboTHI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMH,
MUHUMAaJIbHBIMU
2. HV3yunTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
3. M3y4uTh KOHCTPYKTHUBHBIE OCOOCHHOCTH aCIHUPAIMOHHOTO IICHXPOMETPA
CpenactBa: TepMOMETPBI AJI1 U3BMEPEHUS TEMIIEPATYphl ,aCIUPALIMOHHBIIN ICUXPOMETP
3anaHue:
1. U3yuuTth yCTpOICTBO M MPUHLIUII ACHCTBUSI TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
U3MEPECHUM
2. TIpoBeCTH HAOJIOACHUS 3a TEMIEpaTypOl BO3IyXa IO IICUXPOMETPUIECKOMY ,
MaKCHMaJIbHOMY 1 MUHUMaJIbHOMY TEPMOMETpAM.
3. TMoctpouts rpaduk cyTOUHOTO X0/1a M TOAOBOTO X0JIa TEMIIEPATyphbl BO3yXa
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Pe3ynpTaThl: U13y4eHHE YCTPOWCTBA TEPMOMETPOB U METOJUKH U3MEPEHUS TEMIIEPATYPhl BO3AyXa
[Toctpouts rpaduku U pe3ynbTaThl U3MEPEHUH MPEICTABUTD B BU/IE TaOIHIIbI.
JUia  u3MepeHuss TeMmuIepaTrypbl B METEOPOJOTMH MCIOJIb3YIOT CIEAYIOLIHUE THUIIBI

TEPMOMETPOB: ) KUJKOCTHBIC, I[e(l)OpMaI_II/IOHHBIC U DJICKTPUUYCCKUEC.

KuakocTHble TepMOMETPBI. DTO HauboJIee PACIPOCTPAHCHHBIA THUIT TEPMOMETPOB,
MIPUMEHSAEMBIX B METEOPOIOruu. JKUAKOCTHBIE TEPMOMETPHI OCHOBAHbI HA MIPUHIIUIIEC U3MEHEHUS
00beMa KUJIKOCTHU MTPH MOBBIIIEHUU WM MOHWKEHUH TeMIIepaTyphl . B kauecTBe KUAKOCTH

OOBIYHO MMPUMCHAIOT PTYTh WJIA CITUPT, 06nanafoume CICAYIOIIUMHA (1)I/I3I/IIIGCKI/IMI/I CBOMCTBaMH.

Pryts ( Hg) Temmeparypa 3amep3anust -38,9°; temmeparypa kunenus 356,9°, koo duipent
pacmmpenus ( mpu 18°) -0,000181: rermmoemkocts -0,03 xan/r rpa.

Crupt stuinossiii (CoHsOH) —remnieparypa 3amep3anust -117,3° temmneparypa kurmenus 78,5
koaddurment pacmupenus (mpu 18°) — 0,001 1; Teruroemkocts -0,58 kan/r rpam.

W3 mnpuBeNeHHBIX XapakTEpUCTUK BUIHO, MOYEeMY JJs H3MepeHus Oornee HU3KHX
TEMIIEPATYP MPUMEHSICTCS CITUPT.

Bce JKHUIKOCTHBIE TEPMOMETPHI COCTOSIT W3 TPEX OCHOBHBIX YAaCTEH: CTCKJISTHHOTO
pe3epByapa, HallOJIHEHHOTO TEPMOMETPUUECKON KHUIKOCTHIO U MEPEXOAIIEro B BEpXHEH 4acTu B
KaMuJuIsIp; CTEKJISTHHOM IIKAIbI ¢ JeIEHUsIMU; 3alIUTHON CTEKISTHHON TPYOKH.

B 3aBucuMocTH OT yCTpOMCTBa IIKaldbl TEPMOMETPHI JEIATCS HA JBA BHJA: CO BCTAaBHOM
IKAJIOW U MAJIOYHBIE.

BceraBHas mikana M3roTaBIUMBAeTCS W3 MOJIOYHOTO CTEKJIA W HEMOJBIKHO YKPEIUIICTCS
B KOpIIycE€ TEePMOMETpa, YIHUPasCh OJHUM KOHIIOM B CIEIUAIbHOE CEIJI0, a JPYyruM B
NpYXHUHY, TMOMEIIeHHYI0 B mpoOke. K mIkame mMIOTHO NPUKPEIISETCss TOHKUM CTEKISTHHBIN
KamuIsIp. B MalodHBIX TepMOMETpax IMKaja HAHOCUTCS HAa BHENIHEH CTOPOHE TOJICTOCTCHHOTO

Kanusuispa.
TepMoMeTphI 17151 UBMEPEHUS TEMIIEPATYPBI BO31yXa

HauOonpiiee pacrnpocTpaHeHHe M HPUMEHEHHE Ui M3MEPEHMsS TeMIlepaTyphbl BO3JyXa
MOJIYYMJIM  KUJKOCTHBIE TepMOoMeTpbl. Ha MeTeoponornueckux CTaHIUSAX TEMIEpaTypy BO3ayxa
U3MEPSIOT MO0 CYyXOMY TEPMOMETPY CTAaHIIMOHHOTO INCHUXPOMETPA, KOTOPBIM MpelHa3HaueH TaKkKe
JUIsL  ONpEAENCHUs] XapaKTepUCTHK BIAXHOCTU. Ilcmxpomerpuueckue TEPMOMETPBl HMEIOT
BCTAaBHYIO WIKaJly W3 MOJIOYHOrO cTekjna ¢ 1eHod pneneHusa 0,2°. OTcueTsl NPOU3BOIATCS C
ToYHOCTBIO 10 0,1°C. DTH TepMOMETpPHI OYEHb YYBCTBUTEIBHBIE U MaJIOMHEPIIUOHHBIE. Pe3epByap

uMeeT popmy mapa. Ha BepxHeM KOHIIE 3aIUTHON TPYOKH MMEETCS] METAUTMYECKUM KOJIIMAY0K C
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3aKpauHOM, KOTOPBIMA CIIYy’KUT JUIsl YCTAaHOBKU TEPMOMETpa

[IcuxpomeTpudeckue TEPMOMETPHI U3TOTABIMBAIOTCS C Pa3IUYHBIMU MpPEJETaMU IIKAaJIbl:
prytHbie (0T -41 10 35°) u pryTHO-TanmueBble (0T -35 m0 55°C).

Jlnsi uM3MepeHusi — TeMIepaTypbl BO3JyXa B IOJEBBIX YCIOBUSAX TNPUMEHSIOT CYyXOH

TEPMOMETP ACMUPALUOHHOTO IICUXPOMETPA U TEPMOMETP Ipalll.

7

T™-4

Puc. 2. IlcuxpomeTrpuueckuit TepMOMETp

TepMoMeTp acHHMparMOHHOTO TICHXpPOMETpa — PTYTHBIM, MMEET BCTaBHYIO IIKaTy U3
MOJIOYHOTO cTekina ¢ 1eHoil neneHust 0,2°. OT CTaHIIMOHHOTO TEPMOMETpAa OH OTJIMYAETCS
MEHBIINMH pa3Mepamu U (HopMoit pe3epByapa.

TepmomeTp-mipall] — pTyTHBIN MaJOYHBIA TEPMOMETP- MPEACTABISAET COOON TOJICTOCTEHHYIO
TPYOKY € Y3KMM KamWUIIpOM M C pe3epByapoM, BBEUIYTHIM B KOHIIE 3TOW ke TpyOkw. Illkama
HaHeCeHa Ha TepeAaHell BHemHel cTopoHe. st ynoO6cTBa U OBICTPOTHI OTCYETA MPOTHUBOIIONOKHAS
CTEeHKa TepMOMETpa TOKpHITa MOJOYHBIM cTekyoM; IieHa nenenus 0,5°. Ha BepxHeM KoHIe
TEPMOMETpa UMEETCs MIapUK, K KOTOPOMY MpHUBsI3bIBaeTCs MHYp. [Ipu M3MEpeHUusx TepMOMETp
BpalllaloT 3a IIHYp B TOPU30HTAJIBHOW IMJIOCKOCTH B TeueHue 2-3 MuH. 3aTeM OBICTPO JENaroT
OTCyYer.

YcTaHaBIMBalOT UX B ICUXPOMETPUUECKOM Oy/Ke.
[Tcuxpomerpuueckas Oyaka

Icuxpomerpuueckast Oyaka rnpencTaBisieT co00il HeOONbIION AePEeBsIHHBIHN IKad pazMepoM
29 x 46 x 59 cM. BokoBbIE €€ CTeHKH clieJlaHbl U3 ABOMHOIO psA/a HAKJIOHHBIX TUIAHOK B BUIE
xamro3u. OfHa U3 CTEHOK CITYXHUT naBeprieid. CBepxXy Oyaka HMEeT TOPU30HTAIBHBIN MTOTOJIOK, HAJl

KOTOPBIM pacrojaraercs Kpblma. PazMepbl Kpblm 0oJblie pa3MepoB MOTOJIKA, €€ CKaT CAejaH Ha
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for. JIHo OyIKH COCTOMT W3 TPEX OTAEIBHBIX IUIAHOK, IMIPHYEM CPEIHSS PACHOJIOXKEHAa HEMHOTO
BbIIlIe KpailHMX. Mexay IUlaHKaMu 0Opa3yloTCsl IIMPOKHUE MPOCBEThI. JKanaro3Hble CTEHKH U TOJ
o0OecrieunBarOT CBOOOJHBIN JOCTYN BO3ayxa K mpubopam. Ho HOpmanmbpHas BeHTHIALUS OyAKU
o0ecreynBaeTcsl TOJBKO MPU BETPEHOM MOT0/Ie, B TUXYIO MOTOAY B Oy/IKEe MOXKET OKa3aThCs 3aCTOM

BO3/1yXa.

CranaaprHas MeTeopoJiornyecKkasi
(ncuxpomeTpHYeckasi) OyaKa

TIcuxpomeTprgecKas
ko b ey cyxoro®  TICHXpOMeTpiaecKas Ionepeuroe 1 -
M " CMOYeHHHOT 0" YCTAHOBKA BMeCTe ¢ ceyeHme CW\T’%M"P""?CKM YA

TepMOMETPOB rurpomeTpom, Max m CTeHKH B COOpe Ha INOACTABKE,
MuH TepMOME TP aMH Oy C FIPHCTAaBHOM JIeCeHK Ot
BHYTPH Me'reogmcu

WO
[ %Y
e

e ——— -
& !

4 ek

S e S CTEHKH M3 TOHRIR,
-f’ﬁusm%?h pa O\ ACPEBAHHDIX [LIAHOK)
(pesepByap M ONyleHHbLY)
= —__ > B CTaKaH4YNK _—~

S CTAKAHYMR e
(¢ MMCTHLIMPOBAHHO# )

S—__ BOIOH -

Puc. 3. Ilcuxpomerpuueckast Oynka (oOmIuii BumI)

[Icuxpomerpuyeckas Oyaka mpeaHa3HadeHa JUIsl 3allUThl TEPMOMETPOB OT PaaUAIIMOHHBIX
BO3JCHCTBUIL. YcCTaHaBIMBAaIOT €€ Ha JIEPEBSIHHOM IMOJACTAaBKE TakK, 4YTOOBI pe3epByapbl
TEPMOMETPOB OBLIM Ha BbICOTE 2 M OT NoYBBL. Byaky opueHTHpyloT 1Bepuel Ha ceBep. bynka
BHYTPU U CHApYXH, IIOJICTaBKa U JIECEHKA OKpAaIlIeHbI 0e0il KpacKoii.

Hedopmanuonnbie TepmoMerpsul. TepMorpadgsi

KpOMe KHUAKOCTHBIX TEPMOMETPOB Ha MCETCOPOJIOTHYCCKUX CTAHOUAX HUCIOJB3YHOT
TepMorpa(bH , OCHOBAaHHBIC Ha MNPHUHOUIIC HN3MCHCHUA JIMHEMHBIX pasMEpoOB TBEPABIX TEI C

HN3MCHCHUECM TCMIICPATYPBI BO31yXa BO BPCMCHHU.
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Puc. 4. Tepmorpad (oOmmmii Bu)

IIpuemHoOl yacThio TepMmorpada, pearupyrouieili Ha H3MEHEHUE TeMIepaTyphbl BO3/yXa,
CIIY’)KUT M30THyTasi OumeTajuinyeckas miaactuHka. OHa COCTOMUT U3 JBYX IUIACTMHOK, MMEIOLIMX
paznuuHble KO3 (OUIHEHTHI PACIINPEHHUS.

OObluHO 3TO WHBAap M HemarHUTHas cranb. OIuH KOHeln OWMeTayula 3aKpervieH
HEMOJIBUKHO, K IPYTrOMY KOHIy C IOMOLIbIO CHUCTEMBI PblYaroB NIPUCOEANHEHA CTPENIKA, HA KOHIIE
KOTOPOM  HAacCa)k€HO Iepo, HAIlOJHAEMOE AHWIMHOBBIMM YEPHWIAMH C  TJIMLEPHUHOM,
IPEIOXPaHSIONINM OT BBICBIXaHUs U 3amep3anus. [Ipy u3smeHeHnu TeMieparypbl OuMeTanIndecKas
IJIaCTHKA MEHSIET U3TH0, U MepeMellleHre €€ KOHIA B YBEJIMYEHHOM BH/JIE NIEPEIaeTCsl Ha CTPENKY C
nepom. Ilepo, mpukacasch K JIeHTe Ha BpalaronieMcsi 0apabaHe, BbIYepUMBAaET HAa HEW KPHUBYIO,
COOTBETCTBYIOLIYI0O H3MEHEHMSIM TeMIepaTrypbl Bo3ayxa. bapabaH mNpHBOAWUTCS B JBU)KEHHUE
YAaCOBBIM MEXaHHU3MOM. Y TepMorpadoB ObIBAIOT CYTOUHBIE W HejelbHbIe OapabaHbl. JIEHTHI
CYTOYHBIX 0apa0aHOB WMEIOT I1IEHY [eJ€HUs 10 BEPTUKAIBHOW IIKajge BpeMEHH 15 MuH
(HenenbHBIE 2 yaca). LleHa geneHus ropu30HTaIBHOMN IIKaJIbI JIEHTH! paBHa 1°C.

CyTouHble JIEHTHI, KaK MPaBUJIO, MEHAIOT B 12-4acoBil cpok HaOJIOAEHUH, HEJeIbHbIE B

MOHeIeNbHUK. JIeHThl 00padaThIBAIOTCS U COXPAHSIOTCS.
DNEeKTpUUECKHE TEPMOMETPhI

B ory rpynmy BKIIOYEHBI TEPMOMETPBI CONPOTUBIIECHUS, TEPMODIEKTPUUECKHE H
TEPMOTPAH3UCTOPHBIE.

Tepmomerpel conporuBieHus.  [IpuHOMN JOEHCTBHS 3TOrO TEPMOMETpa OCHOBAH Ha
CBOWCTBE MAaTepHajOB MEHATb JJEKTPUYECKOE COMPOTUBICHHUE (IPOBOAMMOCTH) C M3MEHEHUEM

Temneparypbl. B KkauecTBe mepBUYHBIX MpeoOpa3oBareneil HUCHONB3YIOT METaIMYeCKHe
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IIPOBOJIOYHBIE U IIOJIYIIPOBOJHUKOBBIE TEPMOPE3UCTOPHL. I METANIMYECKUX TEPMOPE3UCTOPOB

TEeMIepaTypHasi 3aBUCUMOCTb MOXET OBITh BhIpaXkKeHa POPMYJIOiA:

rIe:

Ri = Rg (1 +ot), (1)

Rt— conpoTtuBieHue npoBogHuKa npu temneparype t ° C;

Ro — conporusnenue npu 0°C;

0 — TeMIiepaTypHbiid KOAPGUIUEHT CONPOTUBICHUS METaIa.

JlaTuuk TepMOMETpa CONPOTUBIIEHUS MPEACTABISAET COOON TOHKYIO IIPOBOJIOKY U3 YUCTOIO

METalia (MG[II:, IJIaTuHa, HI/IKGJIB), HaMOTaHHYIO Ha KapKaC W INOMCHICHHYIO B I'CPMCTUUYCCKH

3alUIIeHHbIN KoxXyX (mmuHa 10-20 cMm, nuameTp okoo 1 cm).

B MCTCOPOJIOTUH TCPMOMETPHBI COIIPOTUBJICHHA HAXOAAT IIPUMCHCHUC IIPU JUCTAHIITMOHHBIX

U3MEPEHUX TEMIIEPATyphl BO31yXa, IIOYBBI.

Bomnpocsl k Teme:

1.

©CoNoORWN

[EEN
o

11.

KoHCTpyKTUBHBIE 0COOEHHOCTH METEOPOJIOTUYECKUX TEPMOMETPOB

[lena neneHus MIKaIbl TEPMOMETPA

Uro Takoe penepHble TOUKHU?

Kakue )KuaKoCTH NCIOJIB3YIOT B TEPMOMETPAX?

B uem 3akmrouaeTcsi TOUHOCTh U3MEPEHHUS?

Kakwue cymecTByroT TeMnepaTypHbI€ IIKaJIbI?

Kakue BUIbI TEpMOMETPOB HUCIIOJIB3YIOTCS Ha METEOPOJIOTHUECKON TIIoIIaiKe?
Jlnis yero npeaHa3HavyeHa IICUXpoMeTprueckas Oyaka?

Kak u rae ycraHaBnuBaroTCs METEOPOJIOTHYECKUE TEPMOMETPHI I U3MEPEHUS
TEeMIEPATyphI Bo3ayxa?

. Kak u TAC YCTAaHABJIIMBAKOTCA MECTCOPOJIOTMUCCKHUE TEPMOMETPEBI JJI1 U3MCPCHUA

TEMIIEPATYPHI OYBBI?
B ueMm cyTh npuHIMNA IEHCTBUSA TEpMOMETpa?

3AJIAHUE

O06paboTka TepMOrpaMMBbl (CYTOYHOM)

1. Pasmerutsb KapaHJamoM KpaTKUMHU IMONCPEYHBIMU JIMHUAMU Kﬂ)K)IBIﬁ JaC B HHTEpBajlax

MCKAY UMCIOIIUMUCSH Ha JICHTC 3aCCYKaMU, CACIIAHHBIMU B CPOYHLIC YaChI,

2. CHATH M 3amucaTh B Ta6m/1uy CXKCUYACHBIC ITOKa3aHUA TepMorpa(ba 3a KaXKIbIA qac,

3. Bmmcartp B Ty ke TaOJIMIly UICTUHHBIC 3HAYCHHS TEMIIEPATYPHI (TI0 «CYXOMY» TEPMOMETPY)

B CPOYHBIE Yachl, HAAMNCAHHbBIE HA JICHTE TepMorpada;

4., BBYHUCIUTH Pa3HOCTL MCXKAY UCTHHHBIMU 3HAYCHHUAMHU B CPOYHLIC YaCbl W IMOKA3aHUSAMU

®opma A
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camonucua. TH pa3HOCTH U OyyT MONpaBKaMM K 3aIIMCH IIpUOOpa B CPOYHBIE YAChI;

5. IlyreM paBHOMEPHOIN MHTEPIOJIALUYU ONPEAEIUTH IONPABKHU JJIsl BCEX OCTAIbHBIX YaCOB;

6. AnreOpavuecku NpuOaBUB HAWJEHHbIE U1 KaXJIOro 4Yaca IONPAaBKM K IOKa3aHWUSIM
TepMorpada, moxryduM UCTUHHBIC 3HAUEHUS TEMIEpaTyphl Ul KAKAO0TO Jaca,

7. HaiitTu Ha 5n€HTE MaKCUMyM W MHUHHUMYM TEMIEpPaTypbl M C COOTBETCTBYIOIIUMHU
HOIIpaBKaMH 3anucarh B TaOJIMIly, OTMETHB UX BpeMS;

8. BbrunciuTe M 3anucaTh B TAOJUIY MOJHYI aMIUIUTYAy CYTOYHBIX M3MEHEHMHU 3a JAaHHBIN

JICHB, T.€. Pa3HOCTh MEXIY MaX u MIN TeMIepaTypsl 3a CyTKH.

Yacer 0,1,2,3...24 | 3a24 gaca 3a 8 max min aMILTATY/1a
CPOKOB
S |Cpemn|S |cpenn |t° |Bpewms |t° | Bpems

OtcueTsl 1O
JICHTE
ITonmpaBka
Hcnp.senuu.

Tema 3 . CotHeuHas1 paananus
JlabopaTopnasi paGora 3.
AKTHUHOMeTpUYeCcKue HaOII0JCHUS.
AKTHHOMETpUS - OMH U3 Pa3JIeIOB METEOPOJIOTHH: YUEHHE O COJIHEYHOM, 36MHOM U aTMOC(HEPHOM
U3ITy4YeHUH (pajualivn) B YCIOBUSIX aTMOC(hEpHI.
Llenp pa®OTHI — MOMYYUTH MPEJICTABICHHE 00 OCHOBHBIX aKTHMHOMETPHUYECKHMX Mpubopax, 00 Hx
YCTPOMCTBE, YCTAaHOBKE U METOJMKE IIPOBEACHUS HAOIIOACHUH.
3anaun paboThI:
1. O3nakomuTbCA € yCTPONWCTBOM M MPUHIUIIOM JEHCTBHS TPUOOPOB ISl U3MEPEHUS
panuanuu
2. V3yunTh yCTPOWCTBO M MPHUHIIMII ACHCTBUS renuorpada, YCTaHOBKY H METOIHKY
IpOBeIeHUs Ha0II0IeHUH
3. TlpoBecTr HAOIIOACHUS
CpenctBa: remuorpad
3amanue:
1. M3yuuTh METOOUKY NPOBEACHUS HAOIIOICHHUHA
2. V3yunTh KOHCTPYKIIHIO TPUOOPOB
3. M3yuuts ycTpoiCTBO M MPUHIUN AeHCTBUS Tenrorpada
4. OO6paboTka neHTHI reauorpada
Pe3ynbrarhl: WM3y4UTh METONMKY MPOBEACHUS aKTHHOMeTpudeckux HabmoneHuil. IIposectu

HaOJIOZICHUSI C TIOMOIIBIO renrorpada U pe3yabTaThl HAOMIOICHU MPEACTaBUThH B BUJIC

AKTHHOMETpUYECKHE HaOMIOJIeHUsI — HaOMIONEeHUs] HaJl MHTEHCHBHOCTBIO COJHEYHOH paauaivu
NpsSMOM, paccessHHOW, CyMMapHO#, a Takke Haa 3(P(PEeKTHBHBIM H3JIyuYE€HHEM, paJuallHOHHBIM

OayraHCcoOM U ab0e10, TPOBOUMBIE C IIOMOIIBIO COOTBETCTBYIOIIMX MPHUOOPOB.
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OCHOBHBIMH AaKTHUHOMETPUYECKUMHU MPUOOpaMHU SBISIOTCS: aKTUHOMETP (A1 M3MEpEeHUs
MHTCHCUBHOCTU MPSIMOW COJIHEYHOW pajualvy Ha MEepHEeHAUKYISIPHYI0 K JydyaM MOBEPXHOCTBH),
nupaHoMeTp (ampbenomerp) (AJii HM3MEPEHHUS HWHTEHCUBHOCTHM CYMMAapHOM, paccesHHON u
OTpPaKEHHOM KOPOTKOBOJIHOBOHM panuainmu), OasaHcomep (IIs OmpeAeNieHUs paJuaroHHOTO
OaslaHCca 3€MHOM ITOBEPXHOCTH).

Bce st mpubopbl ocHOBaHbl Ha oOuieM npuHuuie. Jlyduncras sHeprus, MOTJIONICHHAS
YYBCTBUTEIbHBIM 3JIEMEHTOM (OOBIYHO 3auepHEHHasl IUIACTHHKA), MpeoOpa3yercss B TEIUIOBYIO
SHEPrUI0 C TMOCIEAYIOIIUM IPeoOpa3soBaHUEM IOCPEACTBOM TEPMOIApbl B BJIEKTPHUYECKYIO
srepruto (3/1C), uamepsiemyro raibBaHOMETPOM. B uTore 00 MHTEHCHBHOCTH JTYYHCTOH YHEPTUU
CyIIT TIO BEJIWYMHE OTKJIOHEHHUS CTPENKU TallbBaHOMETpa. OTHU MNpHOOpPHI  SBISIOTCS
OTHOCUTENIbHBIMH, M UX TapUPOBaHUE MPOUZBOJUTCS MO TOKA3aHUSM KOMIICHCAI[MOHHOTO
nuprenuomerpa OHrcrpema, npuHsaToro B Poccuu B kauectse 00pa3oBoro.

Jis mpoBeneHUs HaOMIOEHUN MPUOOPHI JUIsl U3MEPEHMS PAITMALIMOHHBIX XapaKTEPUCTUK
pa3MeIIarTcs Ha aKTHHOMETPUYECKON CTOMKE.

AKTHUHOMeTpUYEeCKUEe HAOMIOACHUSI MPOBOAATCS 1ecTh pa3 B cyTku: B 0 u 30 muH, 6 9 30

MuH, 9 1 30 MuH, 12 4 30 muH, 15 4 30 mun, 18 1 30 MUH 11O CpeTHEMY COJTHEUHOMY BPEMEHH.
I'enmuorpad

lenuorpad mpeaHazHayeH AJisi PETUCTpAIUU MPOJOJIKUTEIHLHOCTH COJHEYHOTO CHSIHUS,
T.. KOJMYECTBA YacOB, KOTJa COJIHEYHBIH TUCK HE 3aKpbIT OOJaKkaMu, a WHTEHCUBHOCTH
CONTHEYHOU pajuanuu coctasiuseT He menee 0,21 kBt/ M.

[Tpunnun neiictBus renvorpada OCHOBAH HA MPOKUTAaHUUA OYMa)KHOW JICHTHI COJTHEUHBIMU
aydyaMd, CGHOKYCUPOBAHHBIMH CTEKJISSHHBIM MmapoM. JIeHTa, 1O KOTOpOW B TEUYEHUE JIHA
nepemeniaercs nzoopaxenne ColHIla, UMEET JeeHus B yacax. [1o JuinHe MpokKEHHBIX YU4aCTKOB
Ha JIGHTE OIPENeTSAIOT BpeMsl, B TeueHne KoToporo ColHIe He ObLIO 3aKPHITO 0OJIaKaMHu.

CTexnsHHBIA map 3akpervieH B AyrooOpa3HoMm jaeprkatene. HakiIoHssI MOABMKHYIO 4acTh
npubopa, MO IIKajJe YIJIOBOTO CEKTOpa YCTaHABJIMBAIOT LIMPOTY MECTa METEOCTaHIMH U
3aKpEIUISIIOT CTOMOPHBIM BUHTOM. IIpM 3TOM OCh CTEKJISIHHOTO IIapa MPUHHUMAET MOJIO0XKEHHE,

napajuieJIbHOE OCH BpalieHus: 3eMiin ( OCH MHUPA).
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Puc. 5. YauBepcanbHbiii renuorpad

Cdepuueckas yama MMeeT TpU Ta3a, B KOTOPbIE BCTABIAIOTCS OyMa)kHblE JIEHTHL. B
CpeIHuM a3 BCTaBisieTcs npsiMasi (paBHO/IEHCTBEHHAs ) JIEHTA, B BEPXHUI 11a3- 3UMHSSA U B HIDKHUN
na3- JeTHsist JieHThl. OOe mnocneAaHue JIeHThl KpUBOJIHMHEWHHbIE. llojoXkeHue JIeHTh B Tmase
buKcupyercs ITHUPTOM C UTIIOH.

Opna nenta paccuntaHa Ha 10 yacoB. B 3aBUCMMOCTH OT NPONOJKUTENBHOCTH JIHS
ucnonb3yroT 1,2 wiu 3 nentsl. Ha MeTeoponornyeckoi miomajke reamorpad ycraHaBIMBaeTCs Ha
CTOJ0€ Ha BBICOTE 2 M OT MOBEPXHOCTU 3€MJIM CTPOTO TOPU3OHTAIBHO M OPUEHTHPYETCS IO
reorpauuecKoMy MepHIuaHy.

Bomnpocsl k Teme:

1. Yro Ha3piBaeTCs MpsIMOW COTHEYHON paguanueit?

KaxkoB criekTpanbHbIii COCTaB COMTHEYHOU pajraiiiu ?

Kakue nsmeHeHnss npoucxoIsT C COJIHEUHOW pajualneil Tpyu NPOHUKHOBEHUH €€ B
atmochepy?

Kaxk mpoucxoauT paccessHre COMTHEYHON paJHariiu?

OT 4ero 3aBUCHUT CYTOUHBIN U TOJOBOM X0 MPAMON pajgraiiuu?
I'ne ycranaBnuBaercs renuorpad?

Ha ckonbko 9acoB paccunTaHa ofHa JeHTa renuorpada?

Yrto Takoe (HOTOCMHTETUYECKH aKTUBHAS paIUAIIHS?

HazoBure npubops! 1151 U3MEPEHUs paTuaiiu

lO Kaxkue siBlieHUsI CBSI3aHBI C pPAaCCESTHUEM PaTUAIIAH?

3AJTAHUE

wn

© o No A
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O06paboTka neHTsl renrorpada

OO0paboOTKy BECTH B CICAYIOIIEM HOPSIKE:

1. OnpenenuTh Ha HEH MPOJOJDKUTEIBHOCTh COJHEYHOTO CHUSHUS 33 KKl Yac B JECATHIX
JIOJISIX Yaca;

2. HOIIC‘-II/ITaTB HpOIIOH)KI/ITeHBHOCTB COJIHCYHOI'O CHUSIHHUS B TCUCHUC IOHA U BLIpa3I/ITb cC B
yacax;

3. Haiitu Bpems Bocxona u 3axona CojHIIA W MPOJOJDKUTEIBHOCTh JTHSA 10 CHCIHATbHOM
TabauIE;

4. CpaBHI/ITI) HpOI[OJ'I)KI/ITCJ'II)HOCTB COJIHCYHHOI'O CUsHUA C HpOI[OJI)KI/ITCJH)HOCTI)IO JHA U
BBIPa3uTh (DAKTUYECKYIO MPOAOJDKUTEIBHOCTh COJTHEYHOTO CHSHHUS B MPOIEHTAaX OT

BO3MOJKHOM.

Tema 4. Bapuueckoe mosie 1 BO3AyHIHbIe TeYEHHUS.
JladopaTopnasi padora 4a ATmocdepHOe TaBIeHUE.
Ilenb paboOTBl — TMOMYYUTHh MpEICTaBICHHE OO0 YCTpoiicTBe MPHOOPOB M U3MEpPEHUs
aTMOC(EpHOTO JaBJICHHUS U METOANKE U3MEPEHUS
3anaun paboThI:
1. Osnanerb METOIMKON U3MEPEHUSI ATMOC(PEPHOTO aBICHUS
2. YCBOUTH €IMHMIIBI U3MEPEHHUS AABJICHUS U 3HATh UX COOTHOIIEHUE
Cpenctsa: 6apoMeTp-aHEepOUI, TOBEPOUYHOE CBUIECTEIHCTBO OapOMETpa-aHEepOH1a, CTAHIIMOHHBII
OGapomerp.
3aganue:
4. W3y4uTh yCTpOMCTBO MPHUOOPOB U METOAUKY U3MEPEHHsI aTMOC(HEPHOTO JaBJI€HUS! PTYTHBIM
OGapoMeTpoM 1 0ApOMETPOM —aHEPOUIOM
5. U3meputs atMocdepHoe AaBiIeHHUE
6. PaccumTarh aTMOC(epHOE AaBICHHE HA YPOBHE MOPS
Pe3ynbTaThl: H3yueHHne ycTponcTBa MpruOopa U METOAMKH U3MEPEHUs aTMOC(EPHOTO AABICHHUS,
pe3yIbTaThl N3MEPEHUH MPEICTABUTH B BUE TAOIHIIHI.
ATMocdepHOEe JaBleHHE pPAaBHO BECYy pACIONOXEHHOTO BHIIIE CTOJ0Aa BO3AyXa C

OCHOBaHWEM, PaBHBIM €JIMHUIE. BenmnunHa aTMOCHEpPHOTO JIaBJICHUS HE 3aBUCHUT OT OPHCHTAINN
MOBEPXHOCTH, HA KOTOPYIO OHO JICHCTBYET.

ATMocdepHOe AaBieHre, U3MEPSEMOE Ha BCEX METEOPOIOTHUECKUX CTAHIIMIX HEOOX0IUMO
3HATh JIi COCTaBJICHHS TPU3EMHBIX CHHONTHUYSCKHX KapT, OTPAXKAIOMIMX COCTOSHHE ITOTOIBI B
OTIpe/ICICHHBIA MOMEHT BpEMEHH.

EnuanniamMu gaBieHus CIyKaT MUJUIMMETP PTYTHOTO cTonba (MM PT. CT.), TEKTOMACKalb
(r[1a) m Mmunmubap (MO), MM PT. CT. — 3TO U3MEHEHHE aTMOCPEPHOTO JaBJICHHSI, COOTBETCTBYIOIICE
TOTHATHIO WIIH OITYCKaHHUIO PTYTHOTO CTOJI0A B OapomeTrpe Ha 1 MM.

1 ITackanp (I1a), equauna cucremsl CU - naBnenue cumnoit B 1 HetoToH Ha mutomans B 1 M
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(100 ITa=I1rlTIa).

IrITa=1 M6=0,75 MM pT. CT.

CpenHee naBjieHue Ha ypoBHE Mops coctasisieT 760 mum prt. ct., uiu 1013,2 rlla.

[Tpubops! Isi U3MEepEeHUs TaBJICHHS MOAPA3CISIIOTCS HA TPU THUIA: PTYTHBIE OapOMETPHI
(MaHOMETpBI), aHEPOUIBI U TUIICOTEPMOMETPHI.

PryrHble GapoMeTpsl SIBISIFOTCS HanOoJiee TOYHBIMH M YMOTPEOJIAIOTCS B OCHOBHOM IS
U3MEepeHHs aTMOC(epHOro AaBlIEHUSI HA METEOPOJIOTHUecKUX cTaHIusaX. [lo ycTpoicTBy cocynos,
HAIOJHAEMBIX PTYThIO, O0ApOMETpHI ACNSATCS HAa TPU BHUAA: YallleyHble, CU(OHHO-YAIICYHBIE H
cudonnble. Hanbomee 4acTo MCIONB3YIOTCS JBA MIEPBHIX BHU/IA.

Kunkoctueiii  O6apomerp wuzo0pereH Toppuuemmm (1643r.), a Ha3BaHue «OapoMmeTp»
npunuckiBaioT boitmo (1665r.), 10 Hero npubop HazbpiBalu «TopUyeIITUEBOI TPYOKOI».

[TpuHIMI MEHCTBUS PTYTHOrO OapoMeTpa OCHOBAaH HAa YPaBHOBEHIMBAHUHU aTMOC(HEPHOTO

JIABJICHUS BECOM PTYTHOIO CTOJ0A.
Yarmreunslit 6apomeTp

Yameunslii 0apomMeTp HMeeT cleayrolee ycTpoiictBo. CTekisHHas TpyOka, 3amasHHas
CBCPXY M HAIIOJIHCHHAA I[HCTHHHHpOBaHHOﬁ PTYTBIO, IOTPYKE€HA HUKHUM OTKPBITHIM KOHIIOM B
IUIACTMACCOBYIO WJIM METANIMYECKYI0 4YalllKy ¢ pTyTblo. Yamka cooOmaercss ¢ HapyKHbIM
BO3JIyXOM Yepe3 OTBEPCTHUE, 3aKpbiBaeMOe BUHTOM. Bo3/1yx B BepxHel 4acTH TPyOKU OTCYTCTBYET,
MO3TOMY TIOJI ICWCTBHEM BHEIIHETO JIaBJICHHS BO3AyXa Ha MOBEPXHOCTh PTYTHU B YalllKe, CTOIOHK
PTYTH MOJHHUMAETCS IO OMpeeNIeHHON BBICOTHL. Bec cTomba pryTu OyneT paBeH aTMochepHOMY
naieHuo. CTekisiHHasi TpyOKa ¢ PTYThIO MTOMEIAeTCcsl B METAIIMYECKYI0 onpaBy. B BepxHeil ee
YacTH CcJieaH MPOJIOIBHBIM CKBO3HOM Tpope3 sl HAOMIOJACHUN 3a MOJIOKEHUEM CTOJI0a PTYTH B
TpyOKe. Ha omHO# cTOpoHE mpope3a HaHeceHa IIKaina B MM PT. cT. uiu rlla. [lns orcyera mecsaTeix
JI0JIE BHYTPH OINPaBbl HAXOJIUTCS KOJIbLIO C HOHMYCOM, MEPEMEIIAEMbIM BJI0JIb IIKAJIbI C TOMOIIbIO
BHUHTA. B cpeaHeit yacTu onpaBel BMOHTUPOBAH TEPMOMETP, 110 KOTOPOMY M3MEPSIOT TEMIEPATYPY

nprbopa nepes; 0TCUETOM BBICOTBI PTYTHOT'O CTOJIOA.
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Puc.6. Yameunslii pTyTHBII GapoMeTp

Ha wMeteoposiornyeckoii CTaHLMU PTYTHBIM OapoMeTp IOMelaeTcs B CHELMAIbHBbIH
mKa(uuK, yKpeIIeHHbII Ha CTEHe.

YroObl HaAMTH BBICOTY PTYTHOrO CTOJ0A, COOTBETCTBYIOLIYIO BEIMYMHE aTMOC(epHOro
JaBJICHUsT B TOM MJIM HMHOM IIyHKTE, K OTCUeTy IO OapoMeTpy BBOAUTCSA psi MOMPABOK:
MHCTpYMEHTAaJIbHAs, TeMIepaTypHasi, IIONPaBKU Ha YCKOPEHUE CUJIbI TSKECTH B 3aBUCHMOCTH OT
LIMPOTHI MECTA U €70 BBICOTHI HaJl YPOBHEM MOPHI.

Ilonpasku pmymmnozo 6apomempa.

[Ipy noBBIIEHMM TEeMIEpPaTypbl PTYTh pacIIUpSETCs, IUIOTHOCTh €€ YMEHbIIaeTcs, U
BBICOTAa PTYTHOTO CTOJ0a OKAa3bIBAETCS 3aBBIIIEHHOM IO CpPaBHEHUIO C HAONIOACHUSAMU TNpU
temneparype 0°, KoTopass U NPUHUMAETCS 3a «HOPMaJbHYIO». TakuMm oOpa3oMm, TeMmepaTypHas
HoTIpaBKa MpU TeMIepaTypax BbIlIe HYJs OyAeT MMEeTh 3HaK MHMHYC, a NPHU TeMIlepaTypax HIKe
HYJISI - TUTIOC.

VYckopeHue CHIIbl TSDKECTH, OIPEIENIIeMO€ PpacCTOSHHUEM OT IIEHTpa 3€MIIM, HMEeT
HanOoJIpIIIee 3HAYCHNE Ha IOJII0caX, HauMeHblee — y 9kBaropa. Kpome Toro, oHO yMeHbIIaeTcs ¢
yJaJIeHueM KBepXYy OT YpOBHS Mops. J[iIsi cpaBHUMOCTH BceX HAONIOJCHMH HaJ JaBlICHUEM,
IPOBEIECHHBIX HA pa3IM4YHBIX INIUPOTaX WM BBICOTAX HAJ YPOBHEM MOps, HMX MPHUBOAAT K
CTaHJAPTHOMU CUJIE TSXKECTHU. 3a CTAHJAPTHOE NPUHATO YCKOPEHHE CUJIBI TSHKECTH Ha mupoTe 45° u
Ha ypoBHE Mops. B Hm3kux mmportax (ot 0° mo 45°C) moka3zanus GapoMeTpa OKa3bIBAIOTCS
3aBBIIIEHHBIMH, a B BBICOKHX (0T 45° no 90°C) 3anmxeHHbMU. C MOAHATHEM BBEPX OT YPOBHS
MOpsI IOKa3aHus Takke OyTyT 3aBbIICHBI.

TakuMm 06pa3zoM, monpaBka Ha YCKOPEHHE CHIIbI TSHKECTH B 3aBUCUMOCTH OT IIUPOTHI MECTa
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OyZJeT MOJIOKUTENBHON B BBICOKMX IIMPOTaX U OTpULATENbHOM B HU3KMUX. [lonpaBka Ha yckopeHue
CWJIBI TSDKECTH B 3aBUCHMOCTH OT BBICOTHI HaJl YPOBHEM Mops OylIeT OTpHlaTelbHas Ha BCEX
BBICOTaX, UMEIOLIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.

Kpome TOro, BBOAMTCS HMHCTpyMEHTalbHas IIONPaBKa, KOTOPOH KOPPEKTUPYIOTCS
HETOYHOCTH B IIOKa3aHMAX OapoMeTpa, CBSI3aHHBIE C HECOBEPIIEHCTBOM €ro H3TOTOBJICHUSI.
WucTpyMeHTanbHas MOMpPaBKa YKa3bIBaeTCsl B NacmopTe Npubopa; Ompenensercs C MOMOIIbIO
STAJIOHHOTO MPUOOPA.

BBeneHneM ykazaHHBIX IOIPABOK MOJYYalOT JaBJI€HUE HAa YPOBHE CTAHIMH, KOTOPOE 3aTeM

IPUBOJAT K YPOBHIO MOpsl. J{J1sl 3TOro UCNonb3ytoT TaOIHIIbl, PACCUUTAHHBIE IO OAPOMETPUUECKOI

dbopmyre.
bapomerp-anepouns

Bapomerp-anepous OTHOCUTCS K jAe(OpManiOHHOMY BHIY NPHOOPOB s W3MEPEHUs
aTMocdepHoro gaBieHHs. YyBCTBUTEIBHBIM JJIEMEHTOM B TaKuX OapoMeTpax SBISIETCS
aHepouaHass KopoOka (OapokopoOka), mpeoOpa3yrolias U3MEHEHUs: aTMOC(EepHOro IaBJICHUS B
JAuHEeNHble nepeMerienus (aedopmarun). Bo3ayx m3 KOpoOKM BBIKQUMBAETCSI MOYTH MOJHOCTBIO.
Jns toro, 4ToOBI KOpOOKa HE CIUTIONIMBAJIACH JABICHHEM OKPYXKAIOIIEro BO3IyXa, IMPYKHHA
OTTATHBAET KPBIIIKY KOPOOKH, MPUBOJSA €€ B paBHOBecHe. lIpy yBeTMUEeHUN BHEUTHETO TaBJICHUS
KpBIIIKa OyJeT HEMHOTO BJABJIMBATHCS BHYTPb KOPOOKH, TPU YMEHBIICHHH TIOJ JEHCTBHEM
PYKUHBI Oyner TOAHUMATbCS  BBEpX.
Bennunna nepopManuu  KOpoOKH — TpHU
M3MEHEHUHU JaBiieHus oudeHb Mana (0,3 MM Ha
10,5 rlla). Ho mpu momoImu cuCTeMBbI PhIYaroB
3TH HE3HAYUTENIbHbIE KoJieOaHus
yBenmuuuBarores ot 200 mo 800 pa3 wm
NEepealoTCs Ha CTPENKY, TePeMENaroIlyrOCs
BJIOJIb IIKAJbI C AeleHUAMU. B BepxHel yacTu
a"Hepoua BMOHTHUPOBaH IyrooOpa3HbIi

TCPMOMCTP IA HU3MCPCHHUA  TCMIICPATYPLL

npubopa. Becp MEXaHU3M aHepouzaa
IIOMEIACTCS B METaJNINYECKUI WIH
IIJIACTMACCOBBIM KOPITYC CO CTEKJISHHON KPBILIKOM. B orcyersl no mkane Gapomerpa-

aHepouJa BBOAAT TeMIIEPATypHYIO, IIKAJOBYIO, 100ABOYHYIO TOIPABKH, KOTOPHIE MPUBOAATCS B

IMOBEPOYHOM CBUICTCIBCTBE.
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Temmeparypa oxa3piBaeT BIMSHHE Ha MoKa3aHMs Oapomerpa. Tak Kak ¢ HM3MEHEHUEM
TEMIIepaTypbl MEHSIOTCSl YINpPYyrHe CBOMCTBa KOPOOKM, MNPOUCXOAAT aAedopManuu  y3jioB
IepeAaTouyHoro Mexanusma. [l yuera BIMsSHUSA TEMIIEpATyphl Ha TOKa3aHUs OapoMeTpa-aHepouaa
OPUHATO MX nOpuBoaUTh K Temmeparype 0°C. [lng 3TOoro omnpenensioT TeMIepaTypHbIi
K03 pHLIMEHT, PaBHBIM N3MEHEHHIO MTOKa3aHUi OapoMeTpa Mpu U3MEHEHUH TemnepaTypsl Ha 1°C.

[IkanoBasi mompaBKa HCKIHOYAET CUCTEMATHYECKYH0 HMHCTPYMEHTAIbHYIO MOIPEIIHOCTD,
ABJISIFOILYIOCSL CJIEJCTBUEM TEXHOJOIMYECKMX JIOIYCKOB  IIPHM H3TOTOBJICHMM IE€pelaTOYHOIO
MeXaHU3Ma aHEPOUJHON KOPOOKH, T.€. YUMUTHIBACT MHIMBHIYaJbHBIE OCOOCHHOCTH MpHOOpa, HE
COOTBETCTBYIOIIIME JICJICHUSAM IIKaJbl, OJMHAKOBOH /s BCeX NpUOOPOB MaHHOTO THma. B
HOBEPOYHOM CBUJETEIbCTBE LIKAIOBBIE MOMPABKU JTAIOTCS JJI BCEH LIKAJIbI Yepe3 Kax/ble AeCATh
NETIEHUM.

BapomeTpsl — aHepou1bl UMEIOT HEKOTOPBIE MPEUMYIIECTBA MePe PTYTHBIMUA OapoMeTpaMu
(Manple rabapuThl U Macca, OTCYTCTBUE PTYTH, YA0OCTBAa TPAHCIIOPTUPOBKHU), HO OHU YCTYIAIOT B
TOYHOCTH M HE MPUMEHSIOTCS Ha METEOPOJIOIMYECKUX CTAHLUAX B KaueCTBE OCHOBHOIO Npubdopa
JUId U3MepeHus arMochepHoro aasieHus. X NpUMEHSIOT B TeX Ciydasx, KOrJa H3MepeHHe
JIABJIEHUS] JTOMYCTUMO C TMOTpemHocThio Oonee 1 rlla (Ha HEKOTOPBIX MOCTaX M B OTAEIHHBIX

IKCTICIUIIMSIX ).

Bbaporpad

baporpad mnpenHazHaueH JUIsi HENPEPHIBHOM pPETUCTpalMM aTMOC(EpPHOro JIaBJECHHUS.
[Tpenensr uzmepenus ot 780 no 1060 rlla, norpemHocts u3mepenus +1-2 rlla. Moxer paborarh
npu Temneparype Bosayxa ot -10 mo +45° C. 1o cBoemMy yCTpOWCTBY OH JEIUTCS HA TPH YaCTHU:

MPUEMHYIO (1aTYMK), IEPEAOIIYI0 U PETUCTPUPYIOIIYIO.

Puc.7. baporpad

[IpueMHOI 4acThIO CIIYKUT CHCTEMa aHEPOUIHBIX KOpoOOK. Bo3myx 3 KOpoOOK OTKadyeH U
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aTMocgepHoe AaBlieHHEe, HAPaBIEHHOE Ha CKaThe KOPOOOK, YpaBHOBEIIMBACTCS CHIION YIIPYTrOCTH
KOopoOok. BepxHsas kopoOka cOeIUHSETCS C pbluaroM IepeAarollero MexaHu3ma. BemnuuHa
nedopManuu KOpoOOK OYEHb Maja, HO MpPH Iepeladye Ha Mepo OHAa YBEIMYMBAETCS C MOMOUIBIO
pbiyaros B 80-100 pas.

Jlnsi yMEHbIICHUS BIUSHUS TeMIIEpaTyphl Ha MOKazaHus Oaporpada B ero HWXKHEH 4acTH
BMOHTHPOBaH OMMETaNTHYECKHI KOMIIEHCATOP.

Peructpupyromas yactb npeacTaBiser coboii 6apabaH ¢ 4acOBBIM MEXaHHW3MOM BHYTPHU.
Ha ©Oapaban mHaneBaercs OymakHas JIeHTa, Ha KOTOPOW HAHECEHBl TOPHU30HTAIBHBIC
U ayrooOpa3Hble  J€JIE€HHUS CBEPXY BHHU3; TOPU3OHTAJIbHbIE JIMHUM  COOTBETCTBYIOT
atMoc(hepHOMY JaBICHUIO, 1yrooOpa3Hble — UHTEpPBAIaM BpeMeHHU. [l HelleIbHBIX CaMOIKCIEB
STOT UHTEPBAN 2 4, IUIsl CYTOYHBIX — 15 MuUH.

[Ipu BpaieHuu G6apabaHa nepo Ha KOHLE CTPEJIKM CHELMAIbHBIMU YEPHUJIAMHU OCTABJISET
CJIeJ] COOTBETCTBEHHO KOJICOAHUSAM aTMOC(EPHOTO JTaBICHHUS.

[Tokazanus Oaporpada HYXKHO CHCTEMaTHYEeCKH CpPaBHUBATh C JaHHBIMH PTYTHOTO
Oapomertpa. Jlyig 3TOro B CpouHbIe Yachl HAONIOJEHUN Ha JeHTe Oaporpada aenmaeTcs 3acedka,
COOTBETCTBYIOIAsl HCTUHHOMY JIaBJICHHUIO.

B nomemiennn mereocranuu 0aporpad HaXoIUTCS Ha MOJIOUKE, YKPEIUIEHHOM Ha CTEHE Ha
BbicoTe 110-130 cM oT mona. [1o By KpUBOIi 3aNTCH MEXKYy CPOKaMU HAOTIOICHUN ONIpeIeNsieTCs
dbopma 6apudeckol TeHACHIINH.

bapuueckas mendenyus - 3TO0 U3MEHEHHE aTMOC(HEPHOTO IaBJICHUS 3a BpPEeMs MEXIY
cpokamu HaOmroeHu# (3 yaca rpu 8 CpoUYHBIX HAOMIOAEHUSX ). baprueckas TeHIEHIMS UMEET 3HAK
«+» IIpH poCTe AABJIEHUS U 3HAK «-» MPU NOHUKEHUU.

Bomnpocsl k Teme:

Yro takoe aTMocepHoe JaBiieHue?

Kaxkune equauiel m3amepeHus: atTMochepHOTO 1aBICHUS?

Yemy paBHa cTaHaapTHas aTMocdepa Ha ypoBHE MOPsI?

Kaxk m3menseTcst maBieHNe ¢ BEICOTOM?

O 4eM CBUIETENHCTBYIOT U3MEHEHUS aTMOC(HEPHOTo JaBJICHUS BO BpeMEHHU?
Jlnst Kakux 1ener u3MepsroT aTMocpepHoe JaBiaeHue?

Kak nmpaBuibHO ycTaHOBUTH OapOMETp Ha METEOPOIOTUYECKOM CTAHITUH?
UTto sBAsieTCS NPUYMHON ABUKEHUS BO3ayxa?

Kakue akTopsl BEI3BIBAIOT U3MEHEHUE aTMOCHEPHOTO TaBICHUS?

10 st gero nmpeaHazHaueH 6aporpad?

LCoNoOAWNE

3AJJAHUE

Onpenenenue npeppimeHust 7-ro 3taxa 1 kopnyca Yal'V Hag 1-M ¢ noMobio aHepouaa
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1. Otcuurarp AaBjieHHE MO aHEPOUAY Ha 7-M 3Taxe ¢ ToyHOCThI0 A0 0,1 MM pt. cT. CHATH
MOKa3aHUsl TEPMOMETpPA, BMOHTHPOBAHHOTO B aHepouj ¢ To4yHOcThi0 0,1°. OTtcuers
MPOBOAMTH HA YPOBHE CTOJIA.

2. To xe camoe pozenath Ha 1-m 3taxe 3aanus (depe3 3-5 MUH mocie BeIxoaa u3 mudra)

3. OmHOBpPEMEHHO C IOMOIMIBIO TEPMOMETPa —IIpallla H3MEPUTh TEMIIEpaTypy BO3IyXa Ha 7-M
u 1-m sraxax.

4. BBecTu K MOKa3aHUSIM aHEPOMJia COOTBETCTBYIOIIME TMOMPABKU U BBIYUCIUTH MPEBBIIICHHUE

7-ro aTaxka Hax 1-M o GapoMeTpuueckoit popmyie.

JlaGoparopnas padora 4 6. Betep. M3mepenue ckopoctu BeTpa

I_[eJ'IB pa6OTH — HOJIYUUTHh NPCACTABIICHUC O HpI/I60an 1 MCTOJUKAX U3MCPCHUA CKOPOCTU U

HaIllpaBJICHUA BETpa

3agaun paboThI:
1. U3y4yuTh KOHCTPYKLMIO U YCTAHOBKY ()JIFOT€POB U aHEMOMETPOB
2. TlpoBectu HaOIIOAEHUA 32 CKOPOCTHIO U HalpaBJIEHUEM BETpa
3. O3HaKOMUTHCA ¢ OAPUUYECKUM 3aKOHOM BETpa
CpenctBa: anemometp ®dycca
3aganue:
1. M3yuuthb ycTpoOHCTBO M MPUHLMUN JIeHCTBUS NPUOOPOB, UX YCTAHOBKY U METOJIUKY
W3MEPEHUs] CKOPOCTH 1 HAIPaBIICHUS BETpa
2. W3meputhb CKOpOCTH BETpa
3. Toctpouts po3y BETpOB
Pe3ynbTarhl: H3yueHne ycTpoHCTBa NMPUOOPOB AJISI M3MEPEHMS HAIpaBJIEHUS U CKOPOCTU BeTpa U
METOAMKH U3MepeHus. [loCTpOnTh «po3y BETPOB» U Pe3yJbTaThl H3MEPEHHI TPECTABUTh B BHJIE
TaOIHIIBI.
Berpom Ha3bIBaeTCsl TOPU3OHTAJIBHOE MEpEeMElIeHHE  BO3/yXa OTHOCHUTEIBHO 3€MHOMN

noBepxHocTH. OOBIYHO OMpeeNsI0T HAallpaBJIeHHE BETPa —CTOPOHY TOPU30HTA, OTKYJa 1yeT BETep,
M €ro CKOpPOCTh B M/c. BereacTBue TypOyIIeHTHOCTH CKOPOCTh M HAalpaBJICHUE BETPa HETIPEPHIBHO
MEHSIFOTCSL.

IIpu ompeneneHnn CKOPOCTH BETpa B MPU3EMHOM CIIO€ B IOJIEBBIX YCIOBUSAX HMCIOJIB3YIOT
AQHEMOMETPBI PAa3IUYHBIX TUITOB: YaIIEUHbIH, KOHTAKTHBIA WJIN MHTYKIIMOHHBIH.

Jlig monydeHusl XapaKTepUCTHK BEeTpa HAa METEOPOJOrHYECKHX CTaHLUSAX B HACTOSIIEe
BpeMsl IPUMEHSIOT (Irorep M IUCTAaHIIMOHHBIC MPUOOPHI — aHEeMOpyMOomeTpbl. Habmonenus 3a
BETPOM BKJIIOYAIOT: a) U3MEPEHHME CPEIHEN CKOPOCTU BETpa 3a MPOMEXKYTOK BpeMeHH 2 uiau 10

MUH; 0) onpenencHrue MaKCUMaJbHOTO 3HAYEHWsS MTHOBEHHOW CKOPOCTH BETpa; B) OMpeielieHue
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CpEIHEr0 HaIpaBJICHHS BETpa 3a 2 MUH.
PyuHoli yanie4yHslii aHeMOMETP

AHEMOMETpBI CIyXaT s W3MEPEHUs CpeaHEe CKOPOCTH BETpa 3a ONpeCIICHHBIH
MIPOMEKYTOK BPEMECHHU.

[To KOHCTPYKIIMM TPHUEMHOW YaCTH PA3IMYalOT JBa OCHOBHBIX BHJIa aHEMOMETPOB Q)
YaimieyHblie (C MOMYIIapUsIMK) JUIS U3MEPEHUsSI CPEIHEH CKOPOCTH BETpa JHOOTO0 HAlpaBiICHHS B
npeaenax ot 1 go 20 M/C ; 6) KpbulbUaThie (C MEIBHUYKOMN) I M3MEPEHUSI CPEIHEH CKOPOCTH
HAIPaBIEHHOTO BO3AyNIHOro motoka ot 0,3 10 5 ™/C. KpbuibuaTeie aHEMOMETPHI IPUMCHSIOT B

OCHOBHOM B pr61<ax M KaHaj1aX BEHTUIIIIUOHHBIX CUCTEM.

Puc. 8. AHemoMeTpbI: a) YalleyHbli; 0) KpbUIbYATHIN

[IpueMHasgs 4YacTb PyYHOTO AHEMOMETpPAa COCTOMT W3 METAJUIMYECKOM KpPECTOBMHBI, Ha
KOHIIaX KOTOPOW YKPEIUICHBI YETHIPE MOJBIX IMONyIIapusi, 0OpalieHHbIX BBIMYKJIOCTSIMHU B OIHY
ctpony. llonmymapus 3amMIIeHbl OT MEXAHMYECKHUX MOBPEXACHUM  CHENHUAIBHOM paMKOW U
HacakeHbI Ha och. OCh B CBOEH HW)XHEW YacTH MMEET YEPBSIUYHYIO (BUHTOBYIO) HApe3Ky, KOTOPOA
OHa COEQUHAETCA C PAAOM IIECTEPEHOK IEPEJAOIIEer0o MEXaHHW3Ma, 3aKJIIOYEHHOIO B
IJIACTMACCOBBIA MJIM MeTaJulMueckuid kopmyc. CyeTHbI MexaHM3M HMeeT TpHu IudepOnara. Ha
OospiiomM HaHeceHsI aeneHus ot 0 o 100, Ha 0OTHOM MaJICHPKOM — COTHHU, HA TPEThEM — THICSUH.

B wwxknHelr dwactu ¢ytisipa cOOKy HMEETCS appeTup, C IMOMOIIBI0 KOTOPOTO TepBas
HIECTepEHKa IEpeJarollero MEeXaHU3Ma MOXET ObITh OTBEJCHA WM COCIUWHEHAa C YEepBIYHOUH
Hape3kol ocu. B mepBoM ciydae BpanleHHE MNOJyIIapUil MOJ BIUSHUEM BETPA IMPOUCXOIUT
BXOJIOCTYIO, BO BTOPOM OHO TepefaeTcs Ha cTpenku IudeponaroB (cuetunk BiitoueH). [To obe

CTOPOHBI appe€Trpa UMCIOTCA ABAa HECIIOABHXKHBIX KOJIbIA, KOTOPLIMH IIOJB3YIOTCA IJI BKIIIOUCHUSA
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CUETYMKA MPHU MMOMOIIY IIHYpKAa B TE€X CIydasX, KOTJa aHEeMOMETp HaxoauTcs Bbicoko. [IIHypok
NPUBS3BIBAIOT K KOHIy appeTHpa CEepeluHOW, a KOHIIBI €ro IMPOJICBAIOT 4Yepe3 HEIMOIBHKHBIE
kosiblia. CHH3Y TIOJ KOPIIYCOM HUMEETCs CTEpKeHb C BHHTOBOW HApEe3KOH JUIsl YCTaHOBKH
aHEMOMeETpa Ha JCPEBSHHOM IIIECTE B BEPTUKAILHOM ITOJOXKCHHH.

HaGnrogenuss mo aHeMOMeTpy TMpOBOAATCSA —cleayromuMm obpaszoM. Habmonarens
CTaHOBUTCS JIUIIOM K BETPY M YCTaHABJIMBACT aHEMOMETP Ha 3aJJaHHOW BBICOTE TaK, YTOOBI IIKaa
Obuta oOpaleHa B TIOJBETPEHHYIO CTOPOHY, a IUIOCKOCTh ImdepOaaTa pacmojiaraiach Obl
MEPIICHIUKYIISIPHO K HAIMIPABJICHUIO BETpa. 3aTeM HEOOXOJMMO 3alucaTh MOKa3aHUs BCEX CTPEIIOK
(mavanbHBIN oTcueT). [Tocie 3TOro BKIIOYAOT CYETYMK aHEMOMETpPA M OJHOBPEMEHHO ITyCKAIOT B
X0l cekyHmomep Ha 10-MUHYTHBIH NMPOMEXYTOK BpeMeHH. [10 UCTEYCHHMH CpOKa BBIKIIOYAIOT

npubOp U CEKyHOMEpP U 3aIUCHIBAIOT KOHEYHBINA OTCYET.
®dmrorep

Omrorep  sBisieTcss  HaWOoJiee  PacIpOCTPAHEHHBIM MPUOOpPOM s HaOMIOJeHMA 32
HAIpPaBIIEHUEM U CKOPOCThIO BeTpa. OH UMeeT cieaytoliee ycTpoicTBo. Ha HikHel HemoaBuKHON
TpyOe (mrorepa ykperuieHbl MITHIPU — yKa3aTenu HampaBieHus Berpa. LUTeiph, oOpaiieHHbINH Ha
ceBep, obo3HaueH OykBoi «C» mmm «N». Ha BepxHeil Bpamaromieiicss Tpyoe CMOHTHpPOBAaHBI
¢urrorapka ¢ MPOTUBOBECOM U YKa3aTelbh CKOPOCTH BETPA, COCTOSIIUN W3 JKEJIIE3HOW TUIACTHHBI
(TOCKM) ¥ IyTU CO MITHIPSIMH, UMEIONTUMHU paJualibHOe HampasieHue. JKene3Has JIocka pa3Mepom
13x 30 cM cBOOOJHO BpallaeTcs OTHOCUTEIBHO TOPU3OHTAIBHON OCH, MPOXOASIIEH uepe3
BEPXHIOI0 KPOMKY JIOCKH, KOTOpasi BCEI/la pacroJiaraeTcsi NepreHAUKYISIpHO HAllpaBJICHUIO BETpa.
Jns u3mepenus ckopocreit 1o 10 M/c ucnonb3yercs jnerkas gocka Becom 200 r, a 6onee 10 m/c —
Tskenas qocka secoM 800 r.

CKopocTb BeTpa OINpEIeNsioT MO OTKIOHEHHWIO JOCKM OTHOCHTEIBHO IITHIpEH yka3zarens
CKOpOCTH, a HalpaBJEeHUE BETPa- MO MOJOKEHHUIO MPOTUBOBECA (IIIOTAPKU OTHOCUTENBHO IITHIpEH

YKa3aTeCJid HallpaBJICHUSA.
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Puc. 9. ®mrorep

@rorepsl C JIETKOW U TSKEIION JOCKOW YCTAaHABIMBAKOTCS HA OT/AEIBHBIX MauTax Ha BBICOTE
10-12 m. B TemHOe BpeMsi CyTOK (uItOrepbl OCBEIAIOTCS TPOKEKTOPOM.

ITpu oTcuere ckopocTu BeTpa HAOIOAATENb OTMEUYAeT CpeJHee U HauboJiblee OTKIOHEHNE
MOJIO’KEHUS JOCKU 3a 2 MUH, a TakXe 3a 2 MUH OTMEYaeTcs U CpelHee IMOJIOKEHHE (IIOrapKu.
CkopocTh BeTpa ompenensercs Mo Tabnuie, B KOTOPOW I KaXJIOro HOMEpa ITHIpS AAeTCs

3HAYEHHE CKOPOCTH BETPA IS JIETKOW U TSKEJIOU TOCKH.

AnemMopyMOOMeTpHI

[lpuHumn nedcTBUs aHEMOPYMOOMETpOB  (MX MHOTO pPa3HOBHUIHOCTEH) OCHOBaH Ha
npeoOpa3oBaHWN XapaKTEPUCTHK B JJIEKTPUYECKUE BEIMYMHBI, KOTOpbIE IEpelaloTcs B
COOTBETCTBYIOIIIME Y3JIbl M3MEPUTENBHOrO IylbTa MO Kabemo. IIpubop cocToMT M3 AAaTUMKOB
CKOpPOCTM U HalpaBJICHUs] BETpa, WM3MEPHUTEIBHOTO MynbTa M OJoka mnuTaHus. B  matumke
COCPEOTOUEHBl YYBCTBHUTEIbHBIE 3JIEMEHTHI U TEpBUYHBI IPeoOpa3oBaTeNd CKOPOCTH U

HaIlrpaBJICHUA. B kadectBe YYBCTBUTCIIBHOTI'O 3JICMCHTA HCIIOJB3YCTCA ‘ICTLIpGXHOHOCHBIﬁ
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BO3JIYIIHBIA BHHT C TOPU3OHTAJIBHOM OChbIO BpaiieHus. UyBCTBUTEIBHBIM 3JIEMEHTOM s
HaIpaBJIeHUs BeTpa sABJsAeTCs ¢uirorapka, BHIIOJIHEHHAsl B BUJE 00TEKaeMOoro Kopiyca npudopa,

Ha KOTOPOM YCTaHOBJICH BOS,I[yHIHBII;'I BHUHT.

Puc. 10. AuemopymGoMeTp

N3mepenue cpeHel CKOPOCTH BETpa OCHOBAHO Ha OIpEJIeIeHUH 4Hcia 000pOTOB BHHTA,
BpAaIaeMoro BO3IYIIHBIM MOTOKOM, 32 10 MuH. Unciio 060pOTOB BUHTA MOXKET OBITh OTCUUTAHO 110
HIKaJie yKasaTels, rpaJyrpoBaHHOrO B M/c . OmpeseneHrne MTHOBEHHOW CKOPOCTH OCHOBAaHO Ha
U3MEPEHUH HANPSHKEHUs JIEKTPUUYECKOr0 TOKa, KOTOPBIM MHIyLUPYeTCs B TeHepaTope; BpalleHue
BHUHTA JlaTYMKa INEPENAETCS] POTOPY I'€HepaTopa TakK, YTO CKOPOCTb POTOpPA B KAXKABIH MOMEHT
BPEMEHHM paHa CKOPOCTM BpalleHHs BUHTA. lI3MepeHue HampaBlieHHs BETpa OCHOBAHO Ha
JTUCTAaHIIMOHHOW TMepelaye IMOJIOKEeHHUs] (IIIorapkd C TOMOIIBI0  CIEHUAIBHOIO yCTPOWCTBA
(cenbcuHOB). POTOp OIHOTO M3 CEIBCHMHOB COEAMHEH C OCBhIO (DIIOTapKH, BTOPOM SIBIIsSETCS
yKa3aTeJleM B U3MEPHUTEIbHOM IyJIbTE.

Bonpocsl k Teme:

Urto Takoe BeTep?

Yro Takoe «po3a BETpOB»?

Urto sBiIsIeTCSl NPUYMHON BO3HUKHOBEHUS BeTpa?

[ToueMy B METEOPOIOTHH U3MEPSAIOT CPENHEE HAIPABIEHUE U CPEIHIOI CKOPOCTh BEeTpa?
UTo0 Takoe MECTHBIC BETPHI?

Jst Kakux 1ened u3MepsAroT HalpaBJIeHHE U CKOPOCTh BeTpa?

Kakum 00pa3om BeTep CBsI3aH C U3BMCHEHUEM JTaBICHUS?

NookrwdhE
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8. Uro Takoe mKBabI?

9. Uro Takoe cmepu?

10. Ha xako#i BBICOTE HM3MEPSIOT MPU3EMHBINA BeTep?
11. Kakue cymecTByIOT €AMHUIIBI U3MEPEHUS BeTpa?
12. B 4yem 3akitodaercs OapuvecKuii 3aK0H BeTpa?

3AJJAHHUE

1. Omnpenenuts CKOPOCTH BETPA [0 AHEMOMETPY

2. OnpenenuTh HaPaBJICHUE M CKOPOCTH BETpa MO QuIrorepy

Tema 5. TemoBoii pexxum atMoc(epbl U 3eMHOI TOBEPXHOCTH.

JlaGoparopnas pabora 5.
lenp pa®oOThl — MOJYYUTHh MPEACTABICHHUE O METEOPOJOTHYECKUX TEPMOMETpax M METOIUKE
MU3MEPEHUS TEMIIEPATYPBI ITOUBBI
3anaun pabOTHI:
1. 03HAaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAIIbHBIMH,
MUHHUMAaJIbHBIMU
2. V3yuuTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJOTHIYECKIX TEPMOMETPOB
CpencTBa: TepMOMETPHI ISl U3MEPEHUST TEMITEpaTyphbl (CPOUYHBIN, MUHUMATHHBIH,
MaKcUMalbHbIN ), CaBUHOBA, YT
3aganue:
1. U3y4uTh yCTpOICTBO M MPUHIIUII ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U
METOAMKY U3MEPEHUN
2. TlpoBectu HaOmOEHUS 3a TEMIEPATyPOU MOUBHI
3. TlocTpouTs rpaduk CyTOYHOTO X012 TEMIIEPaTypbl TOBEPXHOCTHU MOYBKI U TEMIIEPATYPHI
MOYBBI HA Pa3HBIX TITyOMHAX
Pe3ynbpTaThl: U3y4eHHE YCTPOWCTBA TEPMOMETPOB U METOAUKU U3MEPEHUS TEMIIEPATYPHI TOUBBI.
[TocTpouTh rpaduku U pe3ybTaThl U3MEPEHHI MPEICTABUTH B BUEC TaOTHUIIHI.

TCpMOMeTpLI IJIL UBMCPCHUS TEMIICPATYPhI ITOYBLI.

Jnst u3MepeHus: TeMmIepaTrypbl IOBEPXHOCTH II0YBbI HA METEOPOJIOTMYECKMX CTaHLHUAX
MPUMEHSIOT CPOYHBIN, MAKCUMAJIBHBI 1 MUHUMAJIBHBIA TEPMOMETPBI. DTH TEPMOMETPHI KIaayT
BMECTE Ha OTKPBITON IIOMIaKe pa3MepoM 4 X 6 M Tak, 4ToObl UX pe3epByaphl INIOTHO MpHIIEralln
K MOYBE M HANOJOBHHY OBUIM B Hee MOTpYKeHbl. TpaBsHOW MOKPOB C IUIOIIAJKU YyAAJseTcs, a
[104Ba B3PBIXJIACTCA.

IIpy HamuMuMM CHEKXHOIO IOKPOBAa BCE TPU TEPMOMETpa IOMELIAIOTCS HA MOBEPXHOCTU

CHCra.
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CpouHbIil OYBEHHBII TEPMOMETP PTYTHBIN CO BCTAaBHOM ILIKAJION; IleHA JEJICHUS LIKaJbl
0,5°. L]ena oenenusi — 3T0 KOJINYECTBO IPAAYyCOB, MPUXOIAIICECS HA HAMMEHBIIIEE JEJICHUE [IKabl
TEPMOMETPA.

PeszepByap TepMomerpa HMeeT OOBIUHYIO IMIIMHApPUYECKyro (opmy. HaOmronenuss mo Hemy
CBOJATCA K OTCUETY I10Ka3aHUM B CPOYHBIE YACHI.

Maxcumanvuolii mepmomemp CIyXUT Ui U3MEPEHMsI HAUBBICILIEH TEMIIEPATYPBI 32 BPEMsI
MEXIy Cpo4YHbIMM HaOmroaeHussMu. OH Takke PTYTHBIM €O IIKaJOW M3 MOJOYHOIO
crekna, 1neHa nenenus 0,5°. PesepByap MokeT OBITh WIM IWIMHAPUYECKUM WM IIAPOBBIM.
[Tpenens! mkanel oT -36 1o +51° wim ot -21 no +71°. B nHO pe3epByapa BHasH CTEKISHHBIN
KOHUYECKHM CTEp)KEHb, KOTOPBIM BEPXHUM Y3KHUM KOHIIOM BXOAMT B Kanuuiap. Ilostomy B
Hauaje Kamwuisipa oOpasyeTrcs Cy)KEeHue, NpPensTCTByIollee CBOOOJHOMY MEpPEABHIKEHUIO
pTYyTH M3 Kanwuisipa B pesepByap. Korma temmepaTypa MOBBIIAETCS, PTYTh IOJ JAE€HCTBUEM
TEIUIOBOIO PACUIMPEHUs MPOTAJIKUBAETCS Yepe3 CYXKEHHEe M3 pe3epByapa B  KalWULP.
[lpy mnoHMXKEHMHM TeMmmepaTypbl pTyTh W3 Kanwuigpa oOOpaTHO HE IOXOJUT, TaK Kak
CWJIBl CLEIJICHUS MEXKIY 4YacTULAMU PTYTH HE B COCTOSIHMM IIPEOJOJIETh CHUJIbl TPEHHSA B
CY’KEHHOM 4YacTM TepMOMETpa, U B 3TOM MECTE€ HNPOUCXOIUT paspblB pTyTH. OcraBlIuiics
B KaWJUISIpe CTOJOMK PTYyTH OyJeT yka3bplBaTb MaKCHUMAaJbHYIO TEMIIEpaTypy 3a OIpEJeleHHbII
IPOMEXYTOK BpeMeHH. J[[is Toro, 4ToObl pTyTh yluIa oOpaTHO B pe3epByap, TEPMOMETP
BCTPSIXMBAIOT HECKOJBKO pa3 CHJIBHBIMM, HO IUIaBHBIMM JBIKCHHSAMHM PYyKH. MakcuManbHbIN
TEPMOMETP YCTAHAaBIMBAIOT B TOPU3OHTAJIBHOM TMOJOXEHMH. Bo Bpems HabmoaeHui
TEPMOMETp CJIETKa TOJHUMAIOT  3a KOHEll, YJAJEHHBI OT pe3epByapa, 4YTOObBI PTYTh B
Kaluuisipe MoJoLuIa K CY)KeHMIO, U JenaloT oTcueT. CaenaB OTCYET, TEPMOMETP BCTPSAXHUBAIOT,
NoKa CTOJOMK PTYTH He 3aliMeT IMOJIOKEHHE, COOTBETCTBYIOILIEE TEMIlepaType IO CPOYHOMY

TCPMOMCTPY. OTHUM CaMbIM MOoATOTAaBJIMBAOT TCPMOMETP K CICAYIOLIEMY Ha6J'IIO,Z[eHI/IIO.

@
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a 0

Puc.11. TepmomeTphl: a — MAaKCUMAJIbHBIHN, O - MUHUMAaJIbHBIN

Munumanvhoiti mepmomemp CIYKUAT JUIsl U3MEPEHUS CaMOM HU3KOM TeMIEpaTypbl MEXIy
CpPOKaMH HAONIOJACHUNA. DTOT TEPMOMETDP CIUPTOBOM, MMEET BCTABHYIO IIKANy M3 MOJIOYHOTO
crekna ¢ neHol genenuss 0,5°. PesepByap mwimHApudeckuil. Kanwwisip Ha - KOHIE,
MPOTUBOMNOJIOKHOM pe3epByapy, HMMEET pacllUpeHHe, B KOTOPOM COOHMpaeTcsi CHUPT  INpH
MOBBIIICHUH TEMIIEPATyphl BBIIIE MOCIEIHEr0 JEJEHUS IIKalIbl. 3JeCh K€ CKAIUTMBAIOTCS Maphl
criupTa.

B kanumisipe MUHUMAalIbHOTO TEPMOMETpa BHYTPH CIUPTA MOMEIIEH HEOONbIION TOHKHIMA
CTEKJISIHHBIA ITH(PTUK C YTONIIEHHBIMU TYNBbIMA KOHLAMHU. [Ipu BepTHKaTIbHOM  TOJOKEHUU
(pe3epByapoM BBepx) ITHPTHK CBOOOJHO TIEpEMENIACTCS BHYTPH CIOHPTa JO IUICHKH
MOBEPXHOCTHOTO HATSHKCHHS. B TOPU30HTAILHOM TOJIOKEHUHM OH JBUTACTCS B OOPATHYIO CTOPOHY,
K pe3epByapy, IOJ JaBJIECHUEM OJTOW IUICHKU. ITO MPOUCXOAUT TOJIBKO IpPU TOHUKEHUU
temneparypbl. Eciu ke TemmepaTypa HauyHET MOBBINIATHCSA, TO MEHUCK OTOiAeT oT mTudTa B
CTOpOHY 0o0Jiee BBICOKUX TEMIlepaTyp, a IITUPTHUK OCTAHETCSs Ha YPOBHE MHHUMAJIbHOMN
TEeMITepaTypHhI.

VYcTaHaBIMBAaIOT TEPMOMETpP BCErJa B TOPU3OHTAIBHOM TMOJOXKEHHWU. Bo  Bpems
HaOI0IeHU, HEe Tporasi pykaMu TePMOMETP, OTCUUTHIBAIOT MUHIUMAIIbHYIO TEMIIEpaTypy MO KOHILY
mtudTa, yIaleHHOTO OT pe3epByapa, U CPOUHYIO TeMIlepaTypy IO MOJOKEHUI0 MEHUCKA CIUPTA.
[Tocne oTcyera TepMOMETP MEPEBOPAYMBAIOT PE3EPBYAPOM BBEPX M KIAYT, MOKA MTHUPTUK TONAET
JI0 MEHHCKa CIUpTa. 3aTeéM TEPMOMETP BHOBbH YCTAaHABIMBAIOT B TOPU3OHTAIBHOM IOJOKECHUH,
MoCJie 3TOr0 OH BHOBB TOTOB K padoTe.

[ToxoHbI MOYBEHHBIN TepMOMeETp-Iyn VBaHOBa CHyXUT NI U3MEPEHUSI TEMIIEPATypbl
MaxOTHOTO CJ0s Mo4Bkl Ha riryomHe oT 3 10 30 cM. OH COCTOUT U3 KHUIAKOCTHOTO TOJIYOJIOBOTO
TEPMOMETpPA C II€HOM JeJIeHWs MIKajdbl 1°, MeTajuIM4eckol ompaBbl M HaKOHEYHUKa. [lns
YIIYUIIEHUS TEIUIOOT/Ia4l MEK]ly HAKOHEUHUKOM U PE3EPBYapoOM TEPMOMETPA MOMEIIEHBI MEIHbIE
U JIaTyHHbIE ONMWJIKH. JlJig oTcueTa TeMmrepaTypbl B BEpXHEH YacTH ONpaBbl CAEIAH MPOJOJIbHBIN
BBIPE3, 3aIIUIIEHHBIN OpraHM4eckuM cTeksioM. Ha oOpaTHO# cTOpoHE ompaBhl HaHECEHa IIKaja B
CM, TIO KOTOPOH OTCUUTHIBAIOT TIIYOMHY MOTpyxkeHus. JlJis u3MepeHus cHayaiga MpoOypHUBaIOT
BEePTHKAIBHYIO CKBRXHHY, 3aT€M B HEE OMYyCKAIOT TEPMOMETP TaK, YTOObl HAKOHEYHUK CIIErKa
BJIABJIMBAJICS B MOYBY. TepMOMETp BBIACPKHUBAIOT B CKBaknHe B TedeHune 20 muH. Habmiomenus

IMPOBOJAT TOJIBKO B TCIIJIOC BPEMs roaa.
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Tema 6. Boaga B atmocdepe

JlaGoparopHas pabdora 6a. BiaxxHocTs Bo3ayxa.

]_[CJ'IB pa6OTBI — HOJYUYUTHh NPEACTABIICHUC O TUT'POMETPAX U METOAUKE U3MCPEHUSA BJIaXKHOCTHU

BO3yXa

SagaHus:

1. 03HaKOMUTBCS C pa3IU4YHBIMHU TUIIAMU TUTPOMETPOB
2. O3HAKOMUTHCS C TUTPOMETPUUYECKUM U IICUXPOMETPUYECKUM METOJaMU U3MEPEHHS
BIIQKHOCTH BO3/yXa
3. H3yuuTh KOHCTPYKTUBHBIE OCOOCHHOCTH TUTPOMETPA U MICUXPOMETPa
CpeactBa: ICUXPOMETPBI, TATPOMETPBI, ICUXPOMETPUUECKHUE TAOIULIBI
3agaHue:
1. U3yuutb ycTpoHCTBO M MPUHIUN AEUCTBUSA IPUOOPOB, UX YCTAHOBKY U METOJUKY
M3MEPEHHUS BIAXKHOCTU BO3/1yXa
2. TlpoBectn m3MepeHuUs M BEIYUCIUTH MIOKA3aTENN BIAKHOCTH BO3AyXa MO (GopMysIaM 1
HCUXPOMETPHUECKUM TabJIuIaM
3. Tloctpouts Tpadk CyTOYHOTO U TOJAOBOTO X013 A0OCOTIOTHOW U OTHOCUTEILHOM BIIAYKHOCTH

BO3/yXa
Pe3ynbTarhl: M3ydeHne yCTpONCTBAa TUTPOMETPOB H IMICUXPOMETPA M METOJIUKH H3MEPCHHS
BJIQXKHOCTH Bo3ayxa. [locTpouts rpaduku 1 pe3ynbTaThl H3MEPEHUN MTPEICTABUTH B BUE
TaOJIAIIBI.

IIcuxpoMeTpuyecKnii METOA

OTOT MeTOoA  SIBISIETCS OCHOBHBIM, NPHUMEHSEMBIM Ha MeTeoposiornyeckoil ceru. OH
OCHOBaH Ha IMOKa3aHUM ICUXPOMETpa- MpuOopa, COCTOSIEro U3 JByX TepMomeTpoB. PesepByap
OJTHOTO U3 HUX O0epThIBaeTCs OATUCTOM, HAXOJSAIIUMCS B YBIAXXHEHHOM COCTOSIHUM (CMOYEHHBIN
tepmoMeTp). C MOBEPXHOCTU pe3epByapa CMOYEHHOIO TEPMOMETpA MPOUCXOIUT HCHapeHue, Ha
KOTOPOE€ PacxoayeTcsl TETIo.

Jpyroil TepMOMETp NCUXPOMETPA — CyXOU MOKa3bIBAET TEMIEPATYPY BO3ayxa. CMOUEHHBIN
K€ TEpMOMETp  TOKa3bIBaeT COOCTBEHHYIO  TEMIIEpaTypy, 3aBUCSIIYI0 OT WHTEHCHBHOCTH
HCIIapeHus BOJbI C TIOBEPXHOCTH pe3epByapa. Uem Oobliie 1euiuT BIaKHOCTH, TEM UHTEHCUBHEE
OyAeT IpOUCXOIUTh HCIAPEHHUE U, CIEA0BaTEIbHO, TEM HIDKE OyAyT IOKa3aHHS CMOYEHHOI'O
TEPMOMETPA.

HapL[I/IaJIBHOG AAaBJICHUC BOJSAHOTO ITapa B BO3AYXEC OMPCACIIICTCSA IO HCHXpOMGTpH‘-IGCKOfI
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dbopMyIie, Ha OCHOBaHHH KOTOPOU COCTABJICHBI IICUXPOMETPUUYCCKUE TAOTHIIBL:
e=FE"-Ap t-t") x (1+0,00115x t"), ella )

rue:

E’ - napumanbHOE [aBlieHHE  BOJSHOIO Iapa, HACBIIIAIOUIETO MNPOCTPAaHCTBO, IpH
TEMITEPaType CMOUYECHHOTO TEPMOMETPA;

A — ncuxpoMeTpruecKuii KO3 GHUIUEHT, YIUTHIBAIOIINH CKOPOCTh ABHYKCHHUS BO3/yXa;

p — atmocepHoe nasienwue, rlla;

t 1t - COOTBETCTBEHHO TeMIIEpaTypa CyXoro ¥ CMOYEHHOTO TepMOMETpOB, °C;

(1+0,00115x t’) — yuuThIBa€T 3aBUCUMOCTH TEILJIOTHI HCIIAPEHUS OT TeMIIEepaTyphl.

I[JI?I HU3MCPCHUA BJIAKHOCTH HMCIIOJB3YIOT JIBa THIIA TICUXPOMCTPOB: CTaHIII/IOHHblf/'I u

aCMHUPALIMOHHBIH.

CTaHIIMOHHBIN [ICUXPOMETP

CTaHIMOHHBIN NCUXPOMETP COCTOUT M3 ABYX OJMHAKOBBIX TEPMOMETPOB C IEIICHUSMU
yepe3 0,2°C, yCTaHOBJICGHHBIX BEPTUKAJIBHO HA IITATUBE B IMCUXpPOMETpUUECKOr Oynke. PesepByap
IIPaBOro TEPMOMETpa IJIOTHO OOEPTHIBAETCS B OAMH CIOM KyCOUYKOM OaTuCTa, KOHEI KOTOPOro
OITYCKaeTCsl B CTAaKaHYMK C IUCTUIUIMPOBAHHON BooM. [IpuMeHsieTcs cnenualibHblil copT 6aTHcTa,
oOnajgaromuii  HEOOXOAMMBIMU THUTPOCKONMYECKUMH cBoWcTBaMHM. CTakaHYMK 3aKpbIBaeTCs

KPBILIKON C MPOpe3blo A OaTHcTa.

A

JEEE

Lttty

!
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Puc. 12. CranmoHapHbIi ICHXPOMETP

CHsATHE OTCYETOB MO TEPMOMETpaM JOJKHO NPOU3BOJAUTHCA KaK MOXKHO ObICTpee, T.K.
NPUCYTCTBUE HAOMIOMATeNss BOJIM3M TEPMOMETPOB MOXKET HMCKa3uTh HMX Nokasanua. CHavana
OTCUUTBIBAIOTCS U 3aIUCHIBAIOTCS JAECATHIE JI0JIU, a 3aTEM LIEJIbIE TPAaYCHhl.

HaGnroneHuss 1mo mncUXpoMeTpy HpOBOIATCS NpU 000 MOJI0XKHUTENbHOM TeMieparype
BO3JlyXa, a MPU OTpULATEIbHON Tonbko g0 -10°C, T.k. mpu Ooyiee HHU3KOH Temreparype
pe3ysbTaThl HAOIIOAEHUN CTAHOBATCA HEHA/IEKHBIMU.

IIpu Temneparype Bo3ayxa Hmke 0°C KOHUMK OaTHcTa Ha CMOYEHHOM TEPMOMETpE
oOpe3aercs. barucr cmaumBaror 3a 30 MMH 1O Havana HaOJIIOJEHMH, HOrpykas pe3epByap B
CTaKaHYMK C BOJIOM.

[Ipu orpuuarenbHON Temmeparype BoAa Ha OAaTUCTE MOXKET ObIThb HE TOJIBKO B TBEPJOM
COCTOSIHUM (JIe/1), HO U B XKHUJAKOM (IepeoxiiaxkaeHHas Bojaa). [lo Hapy)XHOMY BHAY YCTaHOBUTH 3TO
BeCcbMa TpyAHO. [ljis 3TOro HEoOXOOMMO NPUKOCHYTbCA K OaTUCTy KapaHJalloM, Ha KOHIIE
KOTOPOrO HMMeEeTcs KyCOYeK JibJla WIM CHera, M CIeJUTh 3a MOoKazaHueMm Tepmomerpa. Eciu B
MOMEHT IPUKOCHOBEHHS CTOJIOMK PTYTH MOBBICUTCS, TO Ha OaTtucTe OblUIa BOJa, KOTOpas meperia
B Jiel; MpPU ATOM BBLIEIWIACH CKpBITAas TEIJIOTa, 32 CYET Yero M YBEJIWYWIOCh IOKa3aHUe
tepmoMeTpa. Eciu ke OT MPUKOCHOBEHHUS K 0aTHCTy NOKa3aHUE TEPMOMETPA HE MEHSIETCS, 3HAUUT
Ha OaTucTe Jie, U M3MEHEHHUs arperarHoro COCTOSHHUS HE IPOUCXOAUT. YUeT arperaTHoro
COCTOSIHUSI BECbMA BAXCEH, T.K. MaKCHMajbHas YIPYTOCTb BOISHOTO Ilapa, BXOAsIas B
NICUXPOMETPUUECKYIO (hopMyITy, HaJl BOAOH U JIBAOM pa3inyHa.

Bbruncnsior XapakTepUCTUKU BJIAXXHOCTHU IO pe3yjbTaTaM M3MEPEHHH MO ICUXPOMETPY C

MOMOIIBIO CIIENUAIBHBIX IICUXPOMETPUUYECKUX TaOJIHII.
AcnMpanuoHHbIH ICHXpoMeTp ( TICHXpOMETp AccMaHa)

AcCNHpanvoOHHBIN ICUXPOMETP NPEIHA3HAYEH IS U3MEPEHHUs TEMIIEPATypPhl U BIAKHOCTU
BO3/lyXa B CTAIlMOHAPHBIX, SKCIEAUIIMOHHBIX YCIIOBHUSAX, @ TaKKE€ B MPOMBIIUIEHHBIX U OBITOBBIX
nomenieHusax. HukenupoBaHHas U NOJMPOBAaHHAs MOBEPXHOCTH IICUXPOMETPA XOPOILIO OTPAKAET

COJIHCYHBIC JIYYH.
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Puc. 13. AciupaniuOHHBIN ICUXPOMETP

@u3NYeCKUl NPHUHLIMIN JEHUCTBHU ACMMPALMOHHOIO IICUXpOMETpa TaKOM K€, KaK U
CTaHIIMOHHOTO, HO OH COJAEPKHUT aCHUPALHUOHHOE YCTPOHCTBO (BEHTWISATOP), CO3Jarolee
IPOTSKKY BO3JyXa Y pe3epByapoB TEPMOMETPOB € OCTOSHHOM CKOPOCTBIO 2 M/C.
AcnupanvOHHBIM NICUXPOMETP TAKXKE MMEET JIBa TEPMOMETpAa MEHBIIET0 pa3Mepa, HO C TOH ke
nenoit nenenus (0,2°C). Ilpenenst mkan tepmomeTpoB oT -31° mo +51°C. OHM moMmemiarTcs B
MeTaJlJIM4ecKyto ornpaBy. OmpaBa COCTOMT U3 TpPyOKH, pa3/iBaMBarolleics KHU3Y, U OOKOBBIX
3amuT. BepxHuil KoHel TpyOKM COEJMHEH C aclUpaToOpoOM, MPOCACHIBAIOIIMM HApYXKHBIM BO3ayX
yepe3 TPYOKH, B KOTOPBIX HaXOAATCS pe3epByapbl TEPMOMETPOB. ACIHMpATOp MUMEET MPY>KUHHBIN
MexaHusM. llpyxkuna 3aBoauTcs kmodoM. TpyOku chenanbl ABOHHBIMHU. PesepByap mpaBoro
TEPMOMETPA 0OBEPHYT KOPOTKO OOPE3aHHBIM OATHUCTOM.

Ilepen HabmoaeHNEM TICUXPOMETP BBIHOCAT M3 MOMELIeHHUs 3UMOM 3a 30 MHH, a JIeToM 3a
15 MuH. baTHCT cMauMBarO ¢ MOMOILBIO PE3UHOBON TPYLIN C MUIIETKOM JETOM 3a 4 MUH, a 3UMOI
3a 30 muH 10 cpoka HabmoneHus. [locie cmaunBaHUs 3aBOJSAT aclUpaTrop, KOTOPHIA B MOMEHT
oTcyeTa JOoJDKeH padoTaTh MOJIHBIM XoJoM. [loaToMy 3uMoOil 3a 4 MUH 10 OTCueTa HYXKHO €ro
BTOPUYHO 3aBECTH.

Bo Bpemsi oTcuera cienyer CTOATh Tak, YyTOOBI BeTep ObUI HampaBieH OT Hpudopa K
Habmonaremo. [Ipyu cuiabHOM BETpe CKOPOCTh aCHHpaIMy HapymaeTcs. YToObl HCKIIIOYUTD 3TO, Ha
acIupaTop C HAaBETPEHHOW CTOPOHBI HAJEBAIOT BETPOBYIO 3amuTy. OHA 0f€BacTCA NPU CKOPOCTAX
BeTpa 6osee 4 M/c.

XapaKTepUCTUKU BIAKHOCTH BO3/yXa BBIUUCIISAIOT IO ICUXPOMETPHUUECKUM TaOJIUIaM.
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['urpomeTpuueckuii METO

'urpoMerpuueckuii METOI U3MEPEHHUS BJIAXXHOCTU BO3/lyXa OCHOBaH Ha CIIOCOOHOCTH Tel
azcopOupoBath (MOTJIOIIATh) BOASHONW Map M3 BO3/AyXa M B pe3yjbTaTe 3TOro JAe(GopMHpOBATHCS

WINA MEHSATH (PU3NYECKHUE CBONCTBA.
I'urpomeTtpsl

B Hacrosmee BpeMs Ha CeTH INPUMEHSIOTCS JBa THIA TUIPOMETPOB: BOJIOCHOM U
wieHoYHbIH. OHU OTJIMYAIOTCSA TOJBKO IPUEMHOM YacThbiO: y MEpPBOrO 3TO 00e3KUpPEHHBIN
(0OpaboTaHHBI B 3pUpe W CIUPTE) UYEIOBEUSCKHUU BOJIOC, 00JaJAIOMUN CBOWCTBOM H3MCHSITH
CBOIO JUIMHY T1OJ BIMSHUEM HW3MEHEHHUS OTHOCUTEJIIBHOM BIAXHOCTH, Yy BTOPOrOo —
TUTPOCKONMYECKasl OpraHuveckas IUICHKa, CIIOCOOHas M3MEHSATh CBOM JIMHEHHbIE pa3Mepbl IMpH
U3MEHEHUU OTHOCUTENIHON BIIAXKHOCTH.

Bonocnoii euepomemp  OH npenHasHaueH JUIsl U3MEPEHUS OTHOCUTENIBHON BIAXXHOCTH
BO3yxa U HauOoJiee pacHpoCTpaHEH Ha CeTU MeTeopoJjiornyeckux craHuuid. Eme B 1783r.
Coccrop BepBble U3rOTOBUII TUTPOMETP, IPUMEHUB 00€3KUPEHHBIN BOJIOC.

IIpy M3MEHEHUH OTHOCHUTENBHOM BIAXKHOCTH BO3JyXa M COOTBETCTBYIOLIETO HM3MEHEHMS
JUIMHBI BOJIOCA CTpeJiKa IMOJ JAEWCTBUEM Ipy3HKa MEepeMeIlaeTcsl OTHOCUTENbHO IKaibl. Tak Kak
CBSI3b MEXIY YAJMHEHUEM BOJIOCAa U OTHOCUTEIBLHON BJIQXKHOCTBIO BO3/lyXa HE JIMHEHHAas, TO IIKaJia
TUrpoMeTpa HepaBHOMepHass. [urpomerp paccumtaH Ha paboTy mpu Temmeparype oT -50 1o
+55°C. Tlpenensl uzmepenus BnaxkHoctu oT 30 no 100%, norpemnocts uzmepenus +£10%. Llena

JACIICHHUA IIKaJIbl 1%. OTcueTsl ACIAa0TCA 10 ICI0T0 ACIICHUS IIKAJIbI.
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Puc. 13. BonocHoii rurpometp: 1 — Bosioc, 2 — pamka, 3 — CTpenka, 4 - mkaia

IIpu Ttemmneparype Bo3ayxa Hmwke -10°C TUrpoMeTp CIYXHUT OCHOBHBIM MPUOOpPOM
JUIST  U3MEpPEeHHs] BJIAKHOCTH Bo3ayxa. [Ipubop sBISETCS OTHOCHUTENBHBIM, K TIOITOMY
JUISL TIOJIy4€HUsl JCHCTBUTEIbHBIX 3HAUYEHUHW OTHOCUTENIPHOM BIIQKHOCTHM BO3AyXa B 3HMMHEE
BpeMs (mpu Temneparypax Huxe -10°C) B moka3zaHus THUTPOMETPa BBOISAT IOIPABKH,
KOTOpbIE OINpEAENSIIOTCS Ha OCHOBAaHWUM TNapaJJIebHBIX M OJHOBPEMEHHBIX HW3MEpPEHUM
0 CTAaHUMOHHOMY TICHUXPOMETpPY U TurpoMerpy B TeueHue 1-1,5 wmecsua 1o
HACTYIUIEHMsI YCTOMYMBBIX TemmepaTyp Huxke -10°C. [Io »>TMM U3MeEpEeHUsIM CTPOUTCS
rpaduk CBSI3U MEXIy MOKa3aHUSMU ICUXPOMETpa M TUIPOMETpa, MO KOTOPOMY M ONpeIensercs
MONpaBKa.

I'urpomMeTp ycTaHaBIMBaeTCS B ICUXPOMETPUUECKON OyIKe U KPEMUTCS Ha MITATUBE MEXKIY
CYXHUM U CMOYEHHBIM TEPMOMETPAMHU.

Inenounvi  euepomemp . Ilpubop COCTOMT W3  UYYBCTBUTEIBHOTO  DJIEMEHTA
B BHIE Kpymiod amadparmpl, U3 OpraHUYECKON IUICHKH, I[epelaTOYHOTO YCTPOHCTBA,
CTPEJIKH M METaJUIMYeCKOM paMKHh, Ha KOTOpOM Kpemstcs neranu. [locTossHHOe HaTsKeHue
IUIGHKH O0ECTeunBaeTcsl TPY3UKOM. ['urpomerp paccuntan Ha paboTy B JAMAana3oHe
temriepatyp oT -60 mgo + 35 °C. Ilpenensr uamepenus Biaxxaoctu ot 30 mo 100%, morpenrHocTh
m3mepenns +£10%, nena nenenus mkanel 1%. Illkana, B OTam4Me OT BOJOCHOIO THUIPOMETpA,
paBHOMepHasi. OH xopouio paboTaeT B KIMMAaTHMYECKHX YCIOBHSIX C HH3KOM TeMmIieparypoin

U BBICOKOU OTHOCUTEIHLHOMN BJIAYKHOCTBIO.
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Pucynok 14. [Inenounsiii rurpometp: 1 — mieHka, 2 — cTpenka, 3 - mkana

Tuepoepagpor. JIsi HEeNpepbIBHONH pErHCTpaIiiil U3MEHEHUH OTHOCHTEIBHOW BIIAKHOCTU

UCTIONB3YIOT CAMOIHCIIBI — TUTPOrpadbl

Puc.15. T'urporpad

ITpuemMHO# yacThIO BOJIOCHOTO THrporpada siBiseTcsi My4oK 00€3KUPEHHBIX YeT0BEUECKUX
BOJIOC, NMPHUKPEIUIEHHBIA K paMe, U3MEHEHHUE JUIMHBI KOTOPOrO C IOMOIIBIO CHUCTEMBI PHIYAroB
nepegaeTcsi Ha cTpenky M Ha mnepo. CepeAuHa IMydka BOJIOC HaJeTa Ha KPIOUOK, KOTOPBIA ¢
MIOMOIIBIO CHENUATBHOIO YCTPOMCTBA CBA3aH CO CTpenkod. HaTskeHue mydka BOJIOC CO3JAETCs
Ipy3UKOM. l3MeHeHue [IMHBI BOJIOC NPU HM3MEHEHUM OTHOCHUTEIBHOM BJIAXKHOCTH BO3]yXa
NIEPEJAETCS Ha CTPEIIKY C 3aKPEIUIEHHBIM Ha €€ KOHLIE IIEPOM, 3aIl0JIHAEMbIM YepHuiIaMu. YacoBoit
MEXaHU3M y Turporpada Takou ke, Kak U y TepMorpada.

l'urporpad He sBmsIeTCS aOCONIOTHBIM TPUOOPOM, W [JIT OMNPEACIICHHS 10 HEMY
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OTHOCHUTEJIbHOW BJIQYKHOCTH BO3[yXa BBOJAT IMOINPABKH, KOTOpPbIE OMpPEACNSAIOT MO rpaduky,
COCTaBJICHHOMY Ha OCHOBAaHHMHM CpPAaBHEHHWs 3HAUYCHUH OTHOCHUTCIIBHON BJIOXKHOCTH BO3AyXa B
CPOYHBIC Yachl, MOJYYEHHBIC 1O ICUXPOMETPY, M 3HAYCHHH, CHATBIX C JICHTHI rurporpada c
TOYHOCTEIO 70 1%.

[Inenounslii rurporpad OTIAMYACTCS OT BOJOCHOTO TUTpOrpada TOJIBKO YyBCTBUTEIHHBIM

JJICMCHTOM.

3AJTAHUE

1. HaGnroneHust o CTAaHLIMOHHOMY IICUXPOMETPY

1. Otcuutarh jaecsAThIC IIOJU T'PATyCOB HA OOOMX TEPMOMETpPAaxX, MOCIE YEero OTCYHTATh U
3aIrucarh IeJIbIe TPaIyChl.

2. CHATB OTCYET IO PTYTHOMY OapoMeTpy.

3. BBectu HEOOXOMMBIC TIONIPABKH B ITOKA3aHUS TEPMOMETPOB U OapoMeTrpa

4. Tlo ncuxpoMeTprudyecKuM TalOauIaM ONpeaesIuTh XapaKTePUCTHUKHU BIAXKHOCTU
2. HaGxnroieHus 1o acrupalioOHHOMY IICUXPOMETPY

1. Vkpenuth ncuxpoMmerp B IUTaTUBE W MpoBecTH HaOmoneHus. Jlns storo HabOpath B
PE3MHOBYIO TPYILlY BOJABI, HAJIETh HA HEE 3aKUM, [TOJI0THATh BOJY B MUIIETKE /10 YKAa3aHHOMN
METKM Ha CTeKje. 3aTeM BBECTU IHUIETKY B TPYyOOuUKy, I/leé HaXOIUTCA TEPMOMETP C
6atuctom. Bepknas 3-5 cek( Ui TOro, 4ro0bl 6GaTUCT MPONMTAICS BOJIOW) OTKPBITh 32KUM
U TEM CaMbIM ONYCTUTh BOJNy B rpymy. HyxHO ocTeperarbcs, 4ToObl B MOMEHT
CMauMBaHMsI HE HaXXaTh Ha TIpylly, TaKk Kak Ipd ATOM BOJa MOXKET IONacTh IO
COEMHUTENIbHOM TpyOKe Ha CyXOil TEpMOMETp, a TAaKXKe CMOYUTH CTEHKH 3aIlUTHON TPYOKH
y CMOYEHHOT'0 TepMOMETpa, 0TYero HabmroaeHus OyayT HeHanexHble. [lociae cMaunBaHus
3aBECTU KJIIOYOM BEHTWJIATOP W 3aMeTUTh Bpems. Uepe3 4 MuH mocie 3aBoja caelaTh
OTCYETHI, TAK K€ KaK M Ha CTAHIIMOHHOM IICUXPOMETpE.

2. CHATH OTCUET 10 PTYTHOMY OapoMeTpy

3. Baectu HeoOXoUMBIE TONPABKU B OKa3aHUS TEPMOMETPOB U OapoMeTpa

4. Tlo ncuxpoMeTpu4ecKiM TabJIuIlaM ONPEAETUTh XapaKTEPUCTUKH BIAXKHOCTH

Bonpocsl k Teme:
1. Yro Takoe BIaXHOCTH BO31yXa?
2. Uro Takoe B1aroo6opot?
3. KaxkoBo coneprkanue BoasiHOTo mapa B arMmocdepe?
4. Yto Takoe KOHACHCAIUS?
5. B 4eM cyTh THTPOMETPHUYECKOTO CIIOCO0a N3MEPEHHUS BIAKHOCTH BO3IyXa?
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6. B ueM CyTh NCUXPOMETPUUECKOIO CIIOCOOa U3MEpPEHUs BIKHOCTH BO3/1yXxa?

7. Yro Takoe TOYKa pochl?

8. Urto Takoe OTHOCUTENbHAS BIAXKHOCTH BO3ayXxa?

9. Uro Takoe abCOMIOTHAS BIAKHOCTH BO3Iyxa?

10. I'ne ycranaBnuBaroTcs mpuOOPHI 17151 U3MEPEHUS BIAXKHOCTH Bo3ayxa?

11. Kakoif MeTO/I UCIIOJIL3YETCS MPU U3MEPECHHUH BIAYKHOCTH B YCIIOBUSX HU3KHUX
Temneparyp?

12. KoHCTpYKTUBHBIE OCOOEHHOCTH TUTPOMETPOB

13. KoHCTpYKTHBHBIE OCOOCHHOCTH IICUXPOMETPA

14. meTeoposIorHuecKuX TEPMOMETPOB

15. Ilena neneHus mKajibl TEpMOMETpa

16. Kakue KuIKOCTH HCIIOJIB3YIOT B TEPMOMETpaX?

17. B uem 3akitoyaeTcs TOUYHOCTh U3MEPEHUs?

18. Kakue cymiecTByIOT TeMIIEpaTypHBIC IITKAIIBI?

Jladoparopnasi padora 66. I3mMepenne aTMOChEpHBIX OCAIKOB.

[lenb pa®oOTHl — NOMYYUTH NPEACTABIECHUE 00 yCTPOWCTBE MPUOOPOB IJII U3MEPEHUS OCAJIKOB, MX
YCTaHOBKE U METOIMKE MPOBEACHUS HAOIIOACHUI
3anaun pabOThI:

1. U3yuynth METOAUKY U3MEPEHHS aTMOC(HEPHBIX OCAIKOB

2. O3HAKOMHTHCS ¢ OCOOCHHOCTSIMU HAOJIOICHUH 32 OCaIKaMU B JIECY

3. M3y4uTh KOHCTpYKLUIO MpUOOpa
Cpenctsa: ocankomep TpeTbsikoBa, CHETOMepHas perika, U3MEpUTENbHbIN CTaKaH
3ananue:

1. M3y4uth yCTPOMCTBO W MPUHITUN JCHCTBUS MPUOOpPa, YCTAHOBKY M METOJHMKY M3MEPEHUS

aTMoc(hepHBIX 0CaTKOB

2. TlpoBectn HaOIIOAECHNUS 32 CHEXKHBIM ITOKPOBOM

3. TlpoBecTu u3MepeHne KOJIMYECTBA BBIMABIINX OCAIKOB
Pesynbrarhl: u3ydeHue ycTpoicTBa mpuOopa uisi u3MepeHus: aTMOC(HEPHBIX OCAJKOB H
METOJIUKY U3MepeHus. FI3MepuTh KOIUYECTBO BBIMABIIUX OCAJKOB M MTPOBECTH HAOTIOCHUS 32
CHE)KHBIM TIOKPOBOM M PE3YJIbTAThl U3MEPEHUH MPEJICTABUTH B BU/IE TaOIHIIBI.

ATMochepHbIe 0CaIKu Pa3JeNsiOTCS Ha JIBE OCHOBHBIC TPYIIIBI: OCAJKU, BBIMAAIONINE U3
00J1aKoB,- J0XKIb, CHET, Tpaj, Kpyma, MOPOCh H Jp.; OCaJAKH, oOpasyromuecs Ha MOBEPXHOCTH
3eMJIM U Ha MPeMETax B pe3yabTaTe HEMOCPEICTBEHHOW KOHICHCAIINH UITH CYOJIMMAIlUU BOASTHOTO
napa u3 BO3/yXa, - poca, HHeH, H3MOPO3b, TOJIO0JE].

Ha meTeoponornyeckux CTaHIMSAX H3MEPSIOT KOJMYECTBO BBIMABIIMX OCAJIKOB IEPBOM

TPYIIIBI M PETUCTPUPYIOT Hayano, KOHEIl U MHTEHCUBHOCTh BCEX BUJIOB OCA/IKOB.
HN3mepenue ocaikoB, BLINABIIKUX U3 00JIaKOB

KonnuecTBO 0CanKOB BBIpaXarOT TOJIIMHON CJIOSA BOJbI B MWUIMMETpaxX, KOTOPBIN
obOpazoBasicss Obl Ha TOPU3OHTAJIBLHOW IMOBEPXHOCTH TMPH OTCYTCTBHUU CTOKA M TMPOCAYMBAHUS B

MOYBY.
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[TpuGopsl, ¢ NOMOILIBIO KOTOPBIX MPOU3BOAUTCS HM3MEPEHHE OCAIKOB, HAa3bIBAIOTCS
ocaakoMepamu (noxaemepamu). Ilo KOHCTpYKIMM OHM OY€Hb MPOCThL: NPHEMHBIM COCYAOM
CIY’)KUT LMIMHIPUYECKOE BEAPO C OINPENENeHHOW IUIOIIA[bI0 IOINEPEeYHOro  CE4eHus,
yCTaHABJIMBAaEMOE Ha CTONOE TaK, 4yTOOBl BEPXHUH €ro Kpail HaxOJWiICs Ha BBICOTE 2 M OT
noBepxHocTu 3eMid. HeoOXoaumol YacThl0 OcagkoMepa SBISETCsS 3allluTa, CciayXkamas s
YMEHBUICHUS 3aBUXPEHUH, 00pa3yoLIMXCcs B BO3AYILIHOM ITOTOKE y IPUEMHOTO BEJpa, a TAKKE IS
YMEHBIIECHUS BbIYBaHUs CHera U3 ocaakomMepa. [lnanounas 3ammra cnocoOCTBYET pa3ipo0sIeHUI0
u OousiblieMy OCHa0JEHUI0 BO3AYIIHOIO IIOTOKAa OKOJO NPHUEMHOM 4YacTH, 4YTO MPUBOJUT K

YBEJIMUYEHHUIO COOMPAEMBIX OCa/IKOB.
Ocankomep TperbsikoBa

Ocanxomep TpeTbsikoBa sBJIS€TCS OCHOBHBIM INPHUOOPOM JUIsI M3MEPEHMs OCaJIKOB Ha
METEOPOJOTUUECKUX CTAHIUAX.

B xommiekT ocaakoMepa BXOJST IUIAHOYHAs 3alllUTa, TaraH Julsl YCTaHOBKM Belpa Ha
cTonbe, 1Ba MPUEMHBIX BeJpa, OJHA KPBIIIKA K HUM, U3MEPUTEIbHBIN cTakaH. [IpuemMHast miomans
Bepa pasHa 200 cM?, ero Beicota 40 oM. Jlis IIPEJOTBPALICHHS BBIYBaHUS U MCIIAPEHUS OCAJKOB
B HU)KHEH MOJIOBHHE Bepa BllasHa KOHYCOBUIAHAs 1uadparma, OTBEpCTHE KOTOPOU B JIETHEE BpeMs
3aKphIBAETCS BOPOHKOW. J[7isi ciMBa OcajgkoB W3 Beapa Moj auadparMoil CIy>KUT OTBEPCTHE C
HOCKO M KoJmaukoM. Benpo yctanaBnuBaercs B TaraH, IpOYHO IMPUKpEIJIEHHBIN K cTonOy. [Ipu
CMEHE BeZiep B CPOUHbIC Yachl HAOJIOICHUH BEAPO 3aKPhIBAETCS KPBIILIKOH.

3amura ocagKoMepa COCTOMT M3 16 M30THYTBHIX TpaleUUEeBUIHBIX IUIAHOK, CKPEIJICHHBIX
CBOMMM BEpXHMMHM U HIKHMMU OCHOBAaHMSIMH Ha CHEIHUaJbHbIX Kosbliax. OJHako 3amura
MOJIHOCThIO HE HUCKJIIOYAaeT BIMAHUA BeTpa. [loaTomy ans ycTaHOBKM Ocagkomepa BbIOHWparoT
HanOoJiee 3alIMIEHHOE OT BeTpa MECTO Ha MeTeopoJiorHueckoi muromazake. Ho mpu sToM oH
JIOJDKEH OBITh JOCTAaTOYHO YIAJEH OT MPEAMETOB, C KOTOPBIX HE Iomajai Obl B HEro CHEr, |

KOTOPBIE 3aKPBIBAIA OBI €T0 OT JOXK/IS.
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Puc. 16. IlmoBuorpad (nepenuwuii mian), ocagkoMep TpeThsakoBa (3aIHHIA TTIaH)

KonnuecTBo BBIMABUIMX 0CAJKOB U3MEPSIOT YeThIpe pasza B cyTku: B 3,9,15 u 21 yac. Ilpu
WU3MEPEHUH BEJIPO 3aKPBIBAIOT KPBIIIKOW, CHATONH ¢ MMPUHECEHHOTO BTOPOTO BE/pa, BEIHUMAIOT €TI0
U3 TaraHa W CTaBAT BTOpOE€ BeApO B TaraH. Beapo yHOCAT B MOMEIICHHE CTaHIUHU, T
CKOMUBIIYIOCS BOJY Yepe3 CIAMBHOM HOCOK BBUIMBAIOT B H3MEPUTEIBHBIN CTaKaH.

N3meputenbrbiii cTakan ocaakomepa umeeT 100 menenuii. ll