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1. HEJIX U 3AJJAYU OCBOEHMUSA JNCHUITJIMHBI

Llesin ocBOeHUS AMCHUIIMHBI:

- TIOJIy4eHHE CTYACHTaMH KOMIUIEKCA HAayYHBIX 3HaHUI 00 aTMocdepe M MPOUCXOIAIINX B HEH
($U3NUECKUX U XUMHUYECKUX MpoLeccax, (OpMUPYIOMIMX MOTOAY U KIMMAT HAIeH MIaHEeThI;

- GopMHUpOBaHKE y CTYIECHTOB 3HAaHUH O COBPEMEHHOM KJIMMaTe M KJIMMaTax MpOILIOro, BKIKOYAs
NPECTaBICHNUN O KIMMaTo00pa3yonmx (pakropax, KIacCUPUKAIHMIX KIUMaTa

JlMciunianHa OpUeHTUPOBaHA Ha IMOATOTOBKY CTYACHTOB K OCBOCHHIO B IallbHEHIIIEM
OMOJIOTUYECKHUX M HKOJIOTHUECKUX JUCHIUIUIMH, OMUPAIOIINXCS Ha obIereorpaguyueckue
3aKOHOMEPHOCTH

3agaum ocBOeHUS IMCHUILIMHBI:
U3ydeHHE OCHOB (DM3UKHU M JTUHAMUKHA aTMOCQEPHI;
U3y4ECHUE 3aKOHOMEPHOCTEH paJlalliOHHBIX IPOLIECCOB,;
U3y4eHHE TETIOBOTO PEXKUMa aTMOC(EPHI;

® y3ydeHHe KOMIUIeKca (U3NIECKUX MMPHOOPOB U METOAOB, IPUMEHSIEMBIX IS
NO3HAHMS aTMOC(EPHBIX MTPOIIECCOB,;

® U3ydYeHHE MMPOLECCOB, MPOTEKAIONINX B aTMochepe, (GOPMHUPYIOIIUX MOTOy U KIUMaT
Ha IUTaHEeTe,;

® U3y4YCHHE OCHOBHBIX KIMMAaTOOOPa3yIOIIUX MPOLIECCOB,;

e (GopMHpOBaHHME Y CTyJCHTa TEOPETHUECKHX 3HAHUH O COBPEMEHHBIX NpoOJieMax u
NPUYMHAX U3MEHEHHsI KIIUMara,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huctunmuaa b1.B. J1B.03.02 «Meteoposorust U KIMMaTOJIOTHUs» BXOAUT B OJIOK
npoeCCUOHATBHBIN IMKJI, BapUaTHUBHOMN 4acTH MoIyat0 YueHue o cdepax 3emiu
(3emyeBeieHue), TUCIUILTNHA IO BEIOOPY. M3yuaeTcs B TpeTheM ceMecTpe BTOpOro Kypcea.

N3yueHne MUCHUIUIMHBI 0a3UpyeTcss Ha KOMIIETEHIMSIX OCBOEHHBIX B JAMCLUIUINHE YUeHHe
00 atmocdepe..
TpeGoBaHMsI K BXOJHBIM 3HAHUSAM, YMEHUSM U HaBBIKaM CTY/ICHTA!
Cmyoenm Oondxcen 3Hamb:
— OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EpHBIX MPOIECcCOB, MHOr0ooOpas3ue (akTOpOB, BIHSIOLINX
Ha COCTOSIHME U CTPOEHHE aTMOC(EphI, MO0y U KIUMaTa
Cmyoenm Oondxcen ymemn.:
— BBIMOJHATH pacueThl XapaKTEpPUCTUK aTMochepbl W MPOBOAWTH AaHAIW3 MOTYYEHHBIX
pe3yiIbTaToB
Cmyodenm Oondxcen 61a0emon:
— HaBBIKAMH B IPOBEIEHUH METEOPOJIOTHYECKHX HAOII0ICHUH
Hucyunaunvl, 0na Komopwix OaumHas OUCYUNIUHA AGIAeMCcs npeouiecmgyioujeti: YUeHUe o
ruapocdepe, Yuenue o 6uochepe, Dxonornyeckuii MOHUTOPUHT, Pagnobuonorus, Paguanuonnas
HKOJIOTHSI, DKOJIOTHYECKUN MACIOPT MPEANPHUITHS, DBOIIOLMOHHAS SKOJIOrus. Tarke TUCIHITIIMHA
IIPEAIECTBYET MPOXOXKIAEHUI0 NpakTUK u mnoAaroroBke kK [MA: IlpakThka 1Mo MOIy4YEeHUIO
MEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUIN U HABBIKOB, B TOM YHCIIE TIEPBUYHBIX YMEHHUI U HABBIKOB
HAyYHO-UCCIIEIOBATENIbCKON  JIeATeIbHOCTH (9KoJorusi >KMBOTHBIX), IlpakTtuka «IIpoexTHas
JesTeNbHOCThY, [IpakTuka 0 TONYYEHHIO NPOPECCHOHATBHBIX yMEHUH U  OIbITa
podeCcCHOHATIBHOM AEATEIBHOCTH (ITPOU3BOACTBCHHO-TEXHOJIOTHYECKAsT).
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3. IEPEYHEHb INTAHUPYEMBIX PE3YJBTATOB OBYUYEHUS 110 AUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHMA O1IOIT

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

Kop n HaumeHoBaHue

Hepe'{eﬂb IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ o JTMCIHMIIJIMHE

3HAaHUAMH B O0JIACTH
OXpaHbl aTMOc(epsl 1
ruapochepsl (Bog
cymu 1 Muposoro
OKeaHa) , OCHOBaMH
yrpaBJieHus B cepe
UCTIOJIb30BaHHUS
KITMMATHYECKUX,
BOJIHBIX U PBIOHBIX
pecypcoB, 3HaTh
OCHOBBI Y4EHHSI 00
aTtMocgepe, o
ruapocdepe, o
ounoctepe u
JaHAmapTOBEICHUH

MK- 2

BJIaJICHAEM
MeToJIlaMu 0TOopa
po0 U MpoBeieHus
XUMHKO-
AQHAJTUTUIECKOTO
aHaJIM3a BPEIHBIX
BBIOPOCOB B
OKPYKAIOIIYIO
cpeny,
TE€OXUMHYECKHIX
HCCJICTOBAaHUM,
00paboOTKH, aHAIH3a

peannsyemon (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH J10CTHKECHUSI
LU Ll KOMIIeTeH Ui
OIIK-5
3HaTh: OCHOBBI  CTpOeHHs  aTMocepbl, cocraBa  BO3IyXa,
BIaICHHC MPOCTPAHCTBEHHOTO pAaCHpECICHHS Ha 3eMHOM Iape arMoc(epHOro
TCOPCTUICCKUMHU JaBIICHUs, TEMIIEpaTypbl, BIAXKHOCTH, TPOLECCH MPeoOpa3OBaHU

COJIHEYHOM paaupanuu B aTMOC(I)epe, TCIIJIOBOTO W BOJHOI'O pPECKHUMA,
OCHOBHBIC HHUPKYISIOWUOHHBIC CHUCTEMBI, OHNPCACIAIOMUEC HN3MCHCHHA
IIOroAbl U KIIMMATa B PA3JIMYHBIX IIUPOTAX

YMerb: omnpenenarh XapaKTEPUCTUKM OCHOBHBIX KJIMMAaTUYECKHX
9JIEMEHTOB ~ MHCTPYMEHTAJIbHO, 0€3 HMHCTpyMEHTOB. OmuckIBaTh
aTMOC(epHbI€ MPOLIECCHI, SIBIECHUS, TUIIBI KJIMMAaTa U UX MOCIEICTBU
ONMCHIBATh aTMOC(EPHBIE MPOIIECCHI, SIBICHUS,

Baagerb:. MeTonmamMM aHaiM3a  NIEPBUYHOM  METEOPOJIOTMYECKOM
nHGOpPMAIUU C MCIIOJIB30BAaHUEM €XKEHEBHBIX CHHONTHYECKHX KapT U
CITYTHUKOBBIX CHHMKOB. HpaKTI/IquKI/IMI/I HaBbIKaMU MPOTHO3UPOBAHUA
HENPEIHAMEPEHHBIX M IPEAHAMEPEHHBIX BO3JCHCTBUII 4YeIOBEKa Ha
KJIIMMaT, METOJaMU OIICHKH COCTOAHUA aTMocq)epBI

3HaTh: OCHOBHBIE METOJIBI 0TOOpA MPOO

YMerb: NPOBOIUTH XUMHUKO-aHAJIUTHUECKUNA aHallu3 BPEIHBIX
BBIOPOCOB B OKPYXKAIOIIYIO Cpely, Ie€OXMMHUYECKHE HCCIIeIOBaHMUS,
BBISIBJISITH HICTOYHHMKH, BUJIBI U MAcCIITa0bl TEXHOT€HHOTI'O BO3JEHCTBHS

Baapers: MeTOoaMH1 00paboTKH, aHanu3a u CUHTE3a
MPOU3BOJICTBEHHOW ¥ TIONEBOM U J1a0OpaTOPHON HIKOIOTUYECKOU
nH(pOpMAIIUN; METOJIAMUA COCTaBIICHUS YKOJOTHYECKUX U TEXHOTCHHBIX
KapT, cobopa , 00paboTku cOopa, 0OpabOTKH, CUCTEMaTU3aIlNH, aHAIN3a
napopmanuu, GdopMupoBaHUs 0a3 TaHHBIX 3arPSI3HCHUS OKPYKArOIIEH
Cpelibl; METO/IAMH OLIEHKH BO3JIEUCTBHS HA OKPYXKAIOIIYIO CPENy,
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U CHUHTE3a
MIPOU3BOACTBEHHOM,
MOJIEBOM U
nabopaTopHOM
3KOJIOTUYECKOM
uHpopManuu,
METOJIaMU
COCTABJICHUS
JKOJIOTHYECKUX U
TEXHOTCHHBIX KapT,
coopa, o6paboTkH,
CHUCTEMaTHU3aIl1H,
aHaiM3a
uHpOpManuy,
dbopmupoBanus 6a3
TAHHBIX
3arpsi3HeHus
OKpYy>Karolen
Cpelbl, METOJaMHI
OLICHKHU BO3JECHCTBUS
Ha OKPYKaIOIIYIO
cpeny, BBISBIISTh
WCTOYHUKH, BUJBI U
MacITadbl
TEXHOT€HHOTO
BO3JEHCTBUS

4. OBIIAA TPYAOEMKOCTbH JUCHHUIIJINHBI

4.1. O0beM TUCHUILIHHBI B 3a4eTHBIX equHuIax (Bcero):2 3E

4.2. no BuaaM y4eOHOi1 padoThI (B yacax):

KoJsnyecTBo 4acoB (popma o0yueHus — ouHasi)

Bun yueoHoii padoThI Bcero no B 1.4. mo cemecTpam
IUIAHY 1 2 3
1 2 3 4 5

Konraktnas pabota 48 - - 48
00yJaronuxcs ¢ MpernoiaBaTeaeM
B cOOTBETCTBUU C YII
AyIUTOpPHBIE 3aHITHS:
o Jlekuuun 16 - - 16
® CEeMUHaphl U NPAKTUYECKUE - - - -

3aHSATHUS
e n1abopaTopHbIE pabOTHI, 32 - - 32

PAaKTUKYMBI
CamocrosiTenpHas padoTta 60 - - 60
dopma TeKyIIero KOHTPOJIs TECTHPOBA- - - TECTHPOBA-
3HAHUM U KOHTPOJIS HHeE, HHE,
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CaMOCTOSITEIIbHON PabOTHI: YCTHBIN YCTHBIN
TECTUPOBAHUE, KOHTP. padoTa, onpoc orpoc
KOJUIOKBUYM, pedepar u ap. (He
MEHee 2 BUJIOB)
Kypcosast pabora - - - - -
Buasl npoMexxyTouHOM 3a4eT - - 3a4eT -
aTTecTaluuu (3K3aMeH, 3a4€eT)
Bcero 4acoB mo JucHHUILINHE 108 - - 108 -
*B ciryJae HEO00XOIMMOCTH HCIIOJIb30BAHUS B yu4eOHOM mporecce

YaCTUYHO/UCKITIOUUTENBHO UCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIIOIHI B Ta0IHIE Yepe3 CIeI
yKa3bpIBaeTcsi KoiauuecTBo 4acoB pabotel [IIIC ¢ oOywaromuMmucs Ui NPOBEACHUS 3aHATUH B
JUCTAaHIIMOHHOM (popMate ¢ MIPUMEHEHHEM 3JIEKTPOHHOI'0 00ydYeHHUs

4.3 . Coaep:xaHue IMCHUILTHHBI (MoayJisi). PacnipeaeseHue 4acoB 1o TeMaM U BUAaM
yueOHOM padoThbI:

®opma 00y4yeHus — ouHas

Buabl yueOHbIX 3aHATHI
AyauTOpHBIE 3aHATHS Dopma
NpaKTH- | 1adopa- 3aHsATHs B
Ha3spanmue pa3nesnoB u teM |Bcero YyecKHe | TOPHbIE | HHTEPaK- e Texymero
Jleknun|3aHATHSA,| pa00THI,| THBHOH ﬂTng’Haﬂ KOHTPOJUM
ceMHUHA- |PaKTH-| (opme pagora Sanum
pbl KYMBI
1 2 3 4 5 6 7 8
1. Bseneuune. 12 2 - 4 2 6 TECTUPOBA-
HUE,
YCTHBIN
oTpoc
2. Bo3nyx u atmocdepa | 12 2 - 4 2 8 TECTUPOBa-
HUE,
YCTHBIN
orpoc,
3. Pajmanus B 12 1 - 2 1 6 TECTUPOBA-
aTMocdepe HUE,
YCTHBIN
orpoc,
4. Bapuueckoe nojue u 14 1 - 4 1 6 TECTUPOBa-
BETEP HUE,
YCTHBIN
orpoc,
5. TemnoBoit pexum 12 2 - 4 2 8 TECTHUpPOBa-
aTMocdepsl HUE,
YCTHBIN
oIpoc
6. Bogma B atmocdepe 16 2 - 8 2 8 TECTUPOBA-
HUE
YCTHBIU
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onpoc
7. AtmocdepHas 10 2 - 2 2 6 TEeCTUPOBA-
HUAPKYJISIIHS. HUE,
KiumaroobpazoBanue. YCTHBIN
Mukpoximmar o11poc,
8. Kmumarsr 3emuu 10 2 - 2 2 6 TECTUPOBA-
HUE,
TECTUPOBAHUE
YCTHBIN
oIpoc
9. Kpynnomacmrabueie | 10 2 - 2 2 6 TECTUPOBA-
W3MEHEHUs KIIMMaTa HUE,
YCTHBIN
oIpoc
HUTOI'O: 108 16 - 32 16 60 -

5. COJEPXAHME JUCLUIIIUHBI (MOIY.JIST)

Tema 1. BBenenmue.

Jlexuus -Buzyanusanus

lemn xypca. Ilpenmer kypca. 3amaum kypca. Kimmaronorus u mereoposorus. MeTobl
UCCIIEIOBAaHUM M OpraHM3alus MeTeopojiorHdeckux HabmogeHud B Poccun. OcCHOBHBIE 3Tarmbl
Pa3BUTHUSI METEOPOJIOTUU. MeXTyHapOIHOE COTPYAHUUYECTBO B oOnactu Mereoposoruu. CocTtaB u
cTpoeHue armocdepsl. Meteoponorus M kiumarosnorus. OnpeneneHHe MeTeopOTOrHYeCKUX
BEeIMYMH U aTtMmocdepHbx sBiaeHuil. Ilonatus «armocdepay, «morona», «kimMar». MeToabl
HCCIIEIOBaHMsI, IpUMEHseMble B MeTeoposiornd. IIpumenenne kaprt. Merteoponorudeckas CeTb.
BMO. Becemupnas knumaruueckas nporpamma (BKII). OcHoBHBIE 3Tamnbl pa3BUTHS METEOPOJIOTUH
Y KJIMMaTOJIOTHH.

Tema 2. Bo3ayx u armocdepa.

Jlexuus -Bu3yanuzanus

CocraB u crtpoenune arMmochepsl. OCHOBHBIE CJIOM W HX O0COOCHHOCTH. (O30HOBBIM CIIOH.
AtmocdepHoe nasnenue. Temmeparypa Bo3ayxa. BoasHoil map u yrnekucinslii ra3. B atmocdepe.
[InotHOCTE BO3Ayxa. Anpos3onu. BeprukaibHOe pacnpeneneHue TeMmieparypbel.  Berep.
TypOynentHocts. Bo3nymnbsle maccel U QpoHThl. KoOHBEHIMs 00 OXpaHe O30HOBOTO CIOA.
Momnpeanbckoe cornamenne. BiusHue aspo3oneil Ha KiMMar.

Tema 3. Pagnanus B atmocdepe.

Jlexuus- KoOHCyIpTANA

Crnextp conHeuHoil paananuu. CosHedHas noctosiHHass. OCHOBHBIE 3aKOHBI M3iyueHus. CoiHie
KaKk HMCTOYHUK paguanuu. l3MeHeHue colHe4yHOM paguanmmuu B atMochepe U Ha 3eMHOM
noBepxHocTu. Ilornomenne conaHeyHoW paauwanuu B atMocgepe. OTpakeHHE CONHEYHOM
paguanuu. AnsOeno. PaguanuoHHbIi OanaHC 3eMHOW TOBEPXHOCTH. TeIuioBoil OamaHc 3eMHOMA
MOBEPXHOCTH. J[TMHHOBOJIHOBOE HM3JIyueHHE 3€MHON MOBEPXHOCTU U aTMOchepbl. DPPekTUBHOE
u3nydenue. [IpuunHbl L3MeHeHUH Temneparypsl Bo3ayxa. «llapHUKOBBI» 3 ekt

Tema 4. Bapuueckoe moJie u Berep.

Jlekuus- Bu3yanuzanus
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bapuueckoe nosne, 6apuueckue cucreMsl. MI3MeHeHue 1aBiaeHus BO BpeMeHu. CUibl, JeiicTByIOLINE
B arMocdepe. 30HaIBHOCTh B pacHpeleNeHuu JaBieHus. Macimtabbl aTMOC(EpPHBIX TBUKCHHIMA.
OO6mmas upkysnus atmocdepsl. MectHbie BeTpbl. CyxoBen. bapudeckuii 3akoH BeTpa. @poHTHI B
atMocepe. Buerponuueckas uupkyinsuus atMmocdepsl. [IporHos morojsi.

Tema S. TemoBoii pexuM aTtMmocgepsbl.

Jlexuus Buzyanusanus.

TeMmneparypa Bo3lyXa — BAXKHEWIIWM OJJIEMEHT NOTrOAbl M KiuMara. [IpuyumHBl H3MEHEHUSA
TEeMIEepaTypbl Bo3ayxa. TemnoBol OamaHc 3eMHOW MOBEpXHOCTH. Hemepuoawueckue M3MEHEHHS
TEMIEPATypbl BO3JyXa. MexaycyrouHas HM3MEHYMBOCTb TEMIIEpaTypbl Bo3ayxa. lonmoBas
aMIUTATY/Ia TeMIIepaTypsl Bo3ayxa. HACKChI KOHTHHEHTATLHOCTU. TeIIOBON pekuM aTMOC(hepHl.
WuBepcun temneparypbl, uX Tunbl. CyTOUHBIM W TOJOBOM XOJ TEMIEpaTypbl BO31yXa.
3amopo3ku. Konsekius.

Tema 6. Boxa B atmocgepe

Jlexuus - Bu3yanmsanus

Bnaroo6opoT, HachIeHHEe U HCIIApPIEMOCTh. XapaKTePUCTUKU BIAYKHOCTH Bo3ayxa. KonaeHcarms
u cyonuMmanus B armocdepe. Obnaka. MexnyHapoanas kinaccudukanus oonakos. Knnmartonorus
obnmaunoctu.  JlpIMKa, TymaH, Mria. YclnoBUs 00pa3oBaHHA U KiaccH(UKAIMs TyMaHOB.
OO6pa3oBanue 0caakoB U UX BUIbL. ATMOC(hEpHBIE OCaJKU U CHEXHBIN MokpoB. KimMaruueckoe
3HaYeHHE CHEXKHOTO MokpoBa. CyTouHBINH X0/ 0caakoB. ['eorpaduueckoe pacmnpeaeneHue 0caakoB.
HazemHbie ruipoMeTeopsl.

Tema 7. AtmocdepHas nuupkyasuus. Knumarooopa3oBanne. MukpokIumar.

Jlexuus -KoHCYIbTALUA

ATMochepHas TUPKYISAIUsS Kak BakHeHHd (akTop KiIMMarooOpa3zoBaHUS. Macmradsi
atMochepHbix nBkeHuil. LlenTpel neiictBus atmocdepsl. [lupkynsamus B Tpomukax. [laccatsl.
Mycconbl.  BHerponuueckas — HUPKyJIAUMs.  TponuyecKkue  IUKIOHBL.  AHTHUIUKIIOHBI.
Knumatonoruueckue ¢ponTsl. KrnumaTtoobOpasyromue mpormecchl. [eorpaduueckue (HakTopsl
kiuMara. Teopun knumara. BiusHue pacTUTENbHOro MOKpoBa Ha kinumara. [loHsATus makpo-,
Me30-1 MUKpOKJIMMaTa. MeTo bl nccine1oBaHusl MUKpOKJIMMaTa. MUKpOKIMMAT ropoJa.

Tema 8. Kiimmatsl 3emuin.

Jlexuus -Buzyanuzanus

['eorpaduyeckas 30HAIBHOCTb, UHJEKCHI CYXOCTH U KO3 duLneHTs yBiaxkHeHus. Knaccudukanus
knmuMatoB. [IpuHnuner knaccudukanuu knumaToB. Knaccudukanus knmumaroB B. Kenmena, JI.C.
bepra, b.I1. Anncosa.

Tema 9. KpynHomacmadHble H3MeHEHHUs KJIMMATA.

Jlexuus - KOHCyIbTALUSA

[IprurHbl U3MEHEHUHN KiMMaTa. MeTobl UCCIEOBaHNUS U BOCCTAHOBJIEHUS KJIIMMATOB MPOIILIOTO.
Konebanus kiuMara B mpouuioM. M3MeHeHue KimMaTa 3a rociefqHee Thicsdenerue. M3amenenue
KJIUMaTa B TIEPUOJI MHCTPYMEHTAIBHBIX HAOIIOJEHUN. AHTPOTNOTE€HHbIE M3MEHEHHS KIMMAaTa.
CoBpemenHoe rinobanpHoe moterienue. Crienapuun (Mojaenu) u3MeHeHus kiumara. [lociencrBust
M3MEHEHUs KiinMarta B mupe u B Poccun.

6. TEMbI IPAKTUYECKNX 1 CEMUHAPCKHNX 3AHATHIA
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Jlaunub1it Bug paboTsl He IpeaycMoTpeH YII

7. JABOPATOPHBIE PABOTHI, IPAKTUKYMbI
Tema.l. BBegenue.

JlaGoparopnas paoora 1.

Opranu3anus MeTeOpOIOTHYECKUX HAOTI0ICHUH.
Llenb- MO3HAKOMHUTBCS C OCHOBHBIMH METEOPOJIOTUYECKUMHU MPUOOpaMHU, METOJaMH HW3MEPEHHH,
IPOBECTH METEOPOIOTUYECKUE HAOIIOICHHUS.
B pesynbrare BrIOTHEHHS T1a00PATOPHBIX paOdOT CTYIEHTHI TOJKHBI 3HATh YCTPOHCTBO M MPHHIIUI
JICUCTBHS METEOPOJIOTHYECKUX MPUOOPOB, O MpoIleccax, NPOTEKAIUX B aTMochepe, O Moroje
€e U3MCHEHHSIX.
[To okoHYaHMU KaXK/10i TabOPaTOPHOI PabOTHI CTYACHT CAAET OTYET B IUCHMEHHOM BHJIE.
Bomnpocsl k Teme.

1. KaxoBsl TpeOOBaHUS K METEOPOIOTMIECKOM TIOMIaIKe?

2. HazoBuTe OCHOBHBIE METEOPOJIOTHYSCKHUE TPHOOPHI?

3. KakoBbl TpeOOBaHMS K HA36MHBIM METEOPOJIOTMIECKUM HAOIIOICHHSIM.

4. B xakue CpOKH IPOBOJSATCS METEOPOJIOTMUECKHUE HAOII0IeHUs?
Merteopoiornueckre HaOIIOIeHHS - ITO U3MEPEHHS U KaUeCTBEHHBIE OIICHKH METEOPOIOTUIECKUAX

DJIEMEHTOB U sABJIeHUH. K HUM OTHOCATCSA : TeMIepaTypa, BIaXXHOCTh, 1aBIIEHUE, BETEP,
00JIaYHOCTb, OCAJIKH, TYMaH, METellb, I'P03a, BUAUMOCTh. Cro/1a e MPUCOECTUHSIIOTCS U HEKOTOPbIe
BEJIMYMHBI, HEMTOCPEACTBEHHO HE OTPAXKAIOLINE CBONCTBA aTMOC(hEphl MIM aTMOC(EPHBIX
IIPOLIECCOB, HO TECHO C HUMU CBSI3aHHBIE. DTO TEMIIepaTypa IOYBbI WM TOBEPXHOCTH BOJBI,
HCIIapeHne, BBICOTA U COCTOSTHUE CHEXKHOTO IMOKPOBA, MPOJOKUTEILHOCTh COTHEYHOT'O CUSTHUS,
COJIHEYHOE M 3eMHO€ U3ITy4eHHe, aTMOC(hEpHOE IIEKTPUIECTBO. DKCIIEPUMEHTATIbHbIE
UCCIIEIOBaHMSI TPOBOJIATCS KaK B TJAOOPAaTOPHBIX, TAK U B IPUPOAHBIX YCIOBUSAX. ONBITH B
71a00PAaTOPHBIX YCIOBUSAX MO3BOJISIOT I€TATbHO U3YUYUTh B3AUMOCBSI3H MEXAY OTJECIbHBIMU
dakropamu, HaOIIOJa€MBIMU B KaKOM-TH0O METEOPOJIOTMYECKOM Ipoliecce. DKCIepUMEHTAIbHbIE
MCCJIEJOBAHMSI B HATYPHBIX YCIOBHSAX 110 AKTUBHOMY BO3E€HCTBUIO HA METEOPOJIOTUYECKUE
MPOLIECCHI BHIMOIHSAIOTCS C LENbI0 Pa3padOTKU MPAaKTUYECKUX METOJIOB CO3/IaHUS M pacCcesHUs
00JaKoB, TyMaHoB U Ap. Teopernyeckue METOAbl Oa3UPYIOTCS HA UCIOJIb30BAHUN
MaTeMaTHUYECKUX MOJIeNIel pa3IMuHbIX aTMOC(hEpHBIX MpolieccoB. BaxkHeNIMM HanpaBieHUEM
ATOr0 METOJIA SIBJISIETCS COBEPILIEHCTBOBAHME TEXHUKHU MPOTHO30B norosl. MiMes aerno ¢
aTMOC(EpHBIMU SBJICHUSMH OOJIBIIOT0 MaciiTaba, He0OXoIMMa Takasi OpraHu3alys HabI0ACHUH,
KOTOpasi 03BOJIMIIA Obl HEMPEPBIBHO CIIETUTH 332 COCTOSIHUEM aTMOC(epbl Ha BCEM 3€MHOM IIape U
Ha pa3HbIX BbIcOTaX. [[07TOMY B Ka)KJ10M CTpaHE CYIIECTBYET CETh METEOPOJIOTMYECKUX CTaHIUMH,

Ha HUX MIPOBOJISTCS PETyJIsipHbIC HAOMIOJCHNS 32 BCEMHU METEOPOJIOTHIECKUMU BemunHaMu. Ha
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HEKOTOPBIX CTAHIIUAX B JIOTIOJHEHHE IMPOBOIAT a3POJIOTHIYECKIE HAOMIOICHUS (TeMIepaTypa,
BJIQXKHOCTb, JaBJICHHE U BETEP Ha Pa3IMYHBIX BBICOTaX B CBOOOAHOM aTMocdepe);
aKTHUHOMETpUYecKHe (MIPUXO0A-PacXo/i COTHEUHON pauallii Ha TOBEPXHOCTH 3eMJIM U OallaHC ee
JUTMHHOBOJIHOBOT'O M3JIY4Y€HHUS]); TpaJIMCHTHBIC HAOMI0eHus (BETEp, TEMIIEpATypa U BIAXKHOCTh
BO3/1yXa Ha ypoBHsX 0,5 ¥ 2 M OT MOBEPXHOCTHU, a TAKXKE TEMIIEpaTypa MOUBbl Ha TOBEPXHOCTU U
rmyounax ot 5 10 20 cm).  OcHoBHBIM 3BeHOM Pocruapomera siBisiercs ['ocynapcTBeHHas
cUCTeMa HaOJIIOICHUN U KOHTPOJIS HaJl COCTOSTHUEM MPUPOIHON Cpelibl, 3aja4a KOTOPOil -
OCYIIIECTBIICHUE BCETO KOMILIEKCa paboT IO MPOU3BOACTBY HAOIIOIeHH, 00paboTke nHpopMaun
0 TEKYIIIEM COCTOSIHUU PUPOIHOM cpenbl. CrcTeMa MoJydeHus JaHHbBIX (CHcTeMa HaOJoIeHuH) 0
COCTOSTHUU MPUPOTHON CPEIbl COCTOUT U3 IBYX MOJACUCTEM: HA3eMHOM U KOCMUYECKOU
(crmyTHHKOBOIT). B Ha3eMHYIO MOJCHCTEMY BXOJAT: CETh HA3EMHBIX METEOPOJIOTHUECKUX CTAHIIUN
Y TIOCTOB, a3POJIOTMUECKUX CTAHIIMM, CTAHIIUNA PAKETHOT'O 30HIMPOBAHUS, TyHKTOB CAMOJIETHOTO
30HIUPOBAHUS, MOPCKUX U OKEAHUYCCKHUX CTAHIIUN, MOHOC(HEPHBIX, TCOMarHUTHBIX,

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

Cuctema HaOMIOATENBHBIX MYHKTOB 00pa3zyeT ['ocynapcTBeHHYIO ceTh, OCHOBHYIO JOJIO
KOTOPBIX COCTaBJIIET CE€Th HAa3eMHBIX MeTeopojoruueckux cranuui u noctos I, I, 1l pa3spsnos,
OTJIMYAIOIIMXCSI COCTaBOM OOOpYyIOBaHUS M Mporpammamu HaOdoAeHud. B TpynHOIOCTYHMHBIX
MecTax g IOJIy4€HUS METEOpOJIOTUYECKOW HWHG(OpMAIMK HCIONIB3YIOTCS aBTOMAaTHYECKHe
METEOPOJIOTUYECKHE CTAHIUH.

Merteoposioruueckue CTaHUMU M TOCTBl MOJPA3JENAIOTCS Ha OCHOBHBIE (OMOpHBIE) U
cnenuanbHblie. [lepBble ciykaT i CHCTEMaTHYECKOIro MOJIYYeHHUsS ¢ HEOOXOAMMOM MOJHOTOM U
TOYHOCTHIO MH(OPMALIMU O COCTOSTHUM PUPOAHOI cpebl. 3 drcia OCHOBHBIX CTaHIUMM U ITOCTOB
BBIJIENII€TCST 0co0asi TpyMIa - perepHble U BEKOBbIE CTAHIIMM U MOCTbI, KOTOpbIE MpPeJHA3HAYCHBI
JUI U3Y4YEeHHs BEKOBBIX M3MEHEHWH KiIMMaTa ¥ JOJDKHBI (YHKIIMOHHUPOBATh HEOIPaHMYEHHOE
BpEeMsI B HE U3MEHSIIOIINXCS YCIOBUSIX OKPYKEHHS.

CreuuanbHble CTaHUMU M TOCTHI CIYyXaT JUIsi HW3Y4YeHHsS MECTHBIX OcOOeHHOCTeH
METEOPOJIOTUYECKOTO PEKUMA TEPPUTOPHH.

OCHOBHBIE CTaHIIMM pPa3MELIAIOTCS Ha TEPPUTOPUH Tak, uTOOBl obecreunBaiIach
HeoOXxoauMasi TOYHOCTh MHTEPIONIALNN 3HAYEHUH METEOPOJIOrMUECKUX BEJTUYMH JII000TO MyHKTa
TEPPUTOPUU MEXKJy CTAHLUSAMH. DTOMY YCIOBUIO COOTBETCTBYET MAJISi PAaBHUHHOM MECTHOCTH
paccrosiHue Mexay craHuusaMu 60-70 kM.

Ha cetn a’ponoruveckux CTaHIUI MPOU3BOJUTCS PETYISPHOE 30HIUPOBAHUE aTMOCHEPHI

10 BeICOTHI 30-40 kM (OompenemnsitoTCs aBlIeHUe, TEMIIEPaTypa, M BIAXKHOCTh BO3yXa, CKOPOCTh U
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HaIlpaBJICHUE BETPA).

Ha cetm Ha3eMHBIX METEOPOJOTMYECKUX PAJAUOJIOKALMOHHBIX CTAHLUUN IPOU3BOASITCS
HaOJIIOICHNUS 32 Pa3BUTHEM U JIBUXKEHHUEM 00JIaKoB, I'po3aMM, 00pa30BaHUEM I'pasia, KOJIMYECTBOM
BBITIABIIIMX OCAJIKOB B pajauyce 10 150 kM.

Ha nonocdepHbIX, reOMarHUTHBIX, TeIUOPU3NIECKUX CTAHLUAX MPOBOJIAT HAOMIOACHUS 32
COCTOSIHUEM MOHOC(Epbl, MArHUTHOTO OIS 3eMJIH, aKTUBHOCThI0 CoJHIIA.

Kocmuueckast moacucteMa  IOJAY4eHHs  MHPOPMALUMU  COCTOMT U3  HECKOJBKUX
METEOPOJOTUYECKUX CITyTHUKOB U Ha36MHOI'0 KOMILJIEKCA MpuemMa, o0paboTKU U pacpOCTpaHEHUs
METEOPOJIOTHYECKOH MH(pOpMalMy, BKIIOYAIOIIEro MyHKTH npuema B Mockse, HoBocuOupcke,
XabapoBcke. CIyTHUKM JalOT pPEryjaspHyI0 HHQOPMALUIO O paclpeieleHud OOJIa4yHOCTH,
COCTOSIHUM CHEXXHOIO IIOKpPOBa, O TEIUIOBOM JHEPIMM, OTPaKaeMOH M H3JIydaeMOW 3€MHOMU
MOBEPXHOCTHIO 1 aTMOC(EPOH.

OnHuM W3 BaXHEHIMX TpeOOBaHMUN, KOTOPHIM JOJDKHBI YIOBIETBOPSATH PE3YIbTATHI
HaOJI0ICHUH, ABISETCA PENPE3eHTaTUBHOCTh. Penpe3eHTaTuBHBIMU HPU3HAIOTCS HAOIIOJCHUS, B
MaKCHUMaJIbHON CTENEHU CBOOOAHBIE OT MECTHBIX BIIMSHUM, XapakTepusyromue olliee COCTOSHUE
aTMocdepsl B 00JIBIIOM paiioHe.

VY noBnerBopeHrue TpeOOBAHUIO PENPE3CHTATHBHOCTH HAOJIOACHHUN JOCTUTAETCS BHIOOPOM
MECTOIOJIOKEHUSI CTaHIMM (T0CTa), COOTBETCTBYIOLIETO (pU3UKO-TeorpauyecKuM YCIOBUSM
OKpYXaroIlel MECTHOCTH.

Psan  waOmogeHudt  nomkeH  ObITh  OAHOPOAHBIM.  OJHOPOAHBIM  pgx  —  3TO
pAI MOCJeI0BaTeNIbHBIX 3HAUEHUH METEOPOJIOrHYECKOro AJIEMEHTa, MOJYYEHHBIX 3a JOCTAaTOYHO
JUINTETIbHOE  BpPEMs,  BBIIIOJIHEHHBIX B  JAaHHOM  IyHKTe  OpuOOpaMu  OJMHAKOBOM
KOHCTPYKLIMM M TOYHOCTH, B OJHOM M TOW e YCTaHOBKE, M HaAOIIOAATENIsIMH OJMHAKOBOU
KBAJM(HUKAIMK; TPU OSTOM OOCTAaHOBKA, OKpPY)KAOILIass CTaHIMIO, H3MEHsJach C TEYCHUEM
BPEMEHH HE€ HACTOJIbKO CYIIECTBEHHO, YTOOBI ATO MOIJIO 3aMETHO MOBJUSATh Ha PE3yibTaThbl
HaOJIFO JEHUIA.

Crenyromee TpeboBaHME — CPABHUMOCTh HAOMIOJEHUNA. DTO Takoe KayecTBO HaOIIOCHUH,
KOTOpPOE JIaeT BO3MOXKHOCTh COIOCTABJIATH PE3yJbTaThl HAONIOJEHHA Ha pa3HBIX CTaHIMAX
C yYBEPEHHOCTbIO, UTO OOHApy)XHMBaeMble pa3IUYUs B 3HAUEHUSAX METEOPOIOrHUYECKHX
AIIEMEHTOB JIEHCTBUTEIBHO OTPaKalOT pa3iuyusi B COCTOSIHUM aTMOC(epbl MU MPOUCXOIAT
HE OT HETOYHOCTH TMpuOOpOB W  choy4yalHbIX BiauaHUE. CpaBHUMOCTh  HAOIIOIACHUIN
o0ecreynBaeTcsl PEeNnpe3eHTATUBHBIM IOJIO)KEHUEM CTaHIUH, E€IUHCTBOM METOJOB U CPEICTB
HaOJIIOEHUH, KOTOpble  periaMeHTHpyrorcs «HacTtaBieHMsIMM — TMIPOMETEOPOJIOrHYECKUM

CTaHIIMSIM U TIOCTaM [0 IPOU3BOJCTBY METEOPOJIOrMUECKUX HAOII0IEHUH U EpBUYHON 00paboTKH
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JAHHBIX.

Ha Bcex OCHOBHBIX CTaHIMSX NMPU3EMHON CETH 00s3aTeIbHBIMU SBISIOTCS HAOIIOACHUS 3a
TaKUMH METEOPOJIOTHYECKMMHU 3JEMEHTaMM, Kak arMoc(epHOe JaBlIeHHUE, CKOpPOCTb U
HaIpaBJICHUE BETpa, TEMIlepaTypa U BIIAXHOCTb BO3/AyXa, TEMIIEpaTypa IOBEPXHOCTH IIOYBHI,
COCTOSIHUE TIOYBBI, KOJTMYECTBO aTMOC(HEPHBIX OCATKOB, BHICOTA CHEXHOTO IOKPOBA, 00JIAYHOCTb,
aTMOC(EpHBIE SIBIICHUS, METEOPOJIOTUYECKasl TaIbHOCTh BHUIAMMOCTH, ONAcHbIE U 0CO0O0 OINacHbIe
aBineHUd. Hekoropeple CTaHLUU [ONOJHUTENBHO HAOMIOAAIOT 3a TEMIeEpaTypoill IMOuYBbI Ha
pPa3IUYHBIX INIyOMHAxX, MPOJOJIKUTEIBHOCTbIO COJIHEYHOTO CHSHUSA, TOJIOJNEIHO-U3MOPO3EBBIMU
SBJICHUSIMU Ha MPOBOJIAX U Ap.

Ha Bcex OCHOBHBIX METEOPOJIOTMYECKUX CTAHLUSAX CTaHJApTHbIE HAOIIOACHUS
IIPOU3BOJATCS B €JUHBIE CHUHXPOHHBIE CPOKM — 4Yepe3 3 4, HaumHasi ¢ 0 4 mo cpenHeMy
TPUHBUUCKOMY BpEMEHH.

[TocnemoBarenbHOCTh MPOM3BOJACTBA HAOMIOJAEHHUN periameHtupyercs «HacraBienuem
THJIPOMETEOPOJIOTHYECKUM CTAaHIUAM U MocTamy». Tak, Temmeparypa Bo3ayxa usmepsercs 3a 6-10
MHUH 10 cpoka. [laBieHue nmo 6apoMeTpy JOKHO OTCUUTHIBATbCS Kak MOKHO Ommke Kk 00 MuH
CpOKa.

TpeboBaHMs K METEOPOIOTHYECKUM MTPUOOpaM U MeTeopoJIoruueckoi miomazake. Cpencrsa
W3MEPEHU, TPUMEHSIEMBIE ISl OTIPEAEICHUS 3HAUEHUH METEOPOJIOTUYECKUX BEJTUYHH,
Ha3bIBAIOTCS METEOPOJIOrHuecKuMU. Kaxaplil n3MepuTenbHbIH MpHOOp COCTOUT U3 HECKOIBKUX
3JIEMEHTOB, M1OCIIEI0BATEIbHO NPEe0OPa3yIOIIMX H3MEPSAEMYIO BEIUYMHY B CUTHAJ,
BOCIIPUHUMAEMBIN 3pUTENBHO WIN PETUCTPUPYIOLIUM YCTPOHCTBOM. MeTeopoornyeckue
npuOOpPHI UCTIONB3YIOTCS Ha Beel Tepputopun Poccun. Ko Bcem MeTeopoioruueckum mpubopam ,
npeHa3HAYSHHBIM JUI pa0OThl B €CTECTBEHHBIX YCIOBHUAX (32 HEOOBIIMM UCKIIIOUCHUEM) ,
NpeIbABISAIOTCS TpeOoBaHUs O€30TKAa3HOM pabOThl BO BCEX KIMMATHUECKH 30HAX (TeMIieparypa oT
-60 1o +50 °C, BbICOKas BIAXKHOCTh BO3/YyXa, BBINAJIECHNE XKUIKUX U TBEPIBIX OCATAKOB, HAJTMUNE
TyMaHa, 3aIlbJICHHOCTh BO3/yXa, O0JbIINe BeTpoBble Harpy3ku). Kpome Toro, Tpedyercst BeIcOKast
Ha/IeKHOCTh MPUOOPOB MPU JITUTEIHHOMN 3KCIITyaTallud BO3MOXKHOCTD UX MEPEBO3KU BCEMHU
BUAaMu TpaHcnopra. [IpubGopsl JOIKHBI COXPAHTh B TEUCHHE JJTUTEIFHOTO BpeMEHH (HE MeHee

ro;[a) CBOM XapaKTCPUCTUKH, HOTpGGHHTB, BO3MOXXHO, MCHBIIIC SHCPIr'H, a B pAAC CIIy4acB — UMCTh
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ABTOHOMHBIE HCTOUYHUKU NUTaHus. [ obecrieueHust eAMHCTBA U JOCTOBEPHOCTH U3MEPEHHI BCe
METEOPOJIOTHYECKHE TPUOOPHI C OIpeIeICHHON NepUOANYHOCThIO oBepsitoTcs. [loBepka cocTouT
B OTIpe/IeNICHUH TIOMPAaBOK K OTCYETaM IO IIKajie Mpudopa Uik MepeBOAHOTO KO3 puIineHTa
npubopa myTeM CpaBHEHHMsI €T0 MMOKa3aHU ¢ TOKa3aHUSAMHU 00Pa3I0BOr0 U3MEPUTEIHLHOTO
cpenctsa. [lo pe3ynabTaram noBepku opopmiILeTcs HOBEPOUHOE CBHUJIETEIBCTBO, B KOTOPOM JArOTCs
3aKIJIFOUYEHHUE O MIPUTOTHOCTH MIPUOOPA IS UCIIOJIb30BAHHUSA, TOTIPABKU U NIEPEBOAHbBIC
koddurmenTsl. [loBepka mprOOpoB BXOIUT B 00513aHHOCTH METPOJIOTHUECKUX CITYKO
nonpaszenenuit (cayx6 cpeacts usmepenuit - CCU) I'mapomercnyx6nl. Kaxnas
METEOPOJIOTHYECKas CTAHIIUS UMEET METEOPOIOTHUECKYIO TUIomaaky (puc. 1) ans pa3menieHus
npuOOpoOB U ciy:keOHOe oMelleHue, pacrnoioxeHHoe He aanee 300 m ot iomanku.[Inomanka
NPsIMOYTOJIbHAS, pa3MepoM 26X26 M, C OpUEHTaLUel CTOPOH CeBep-1oT, BOCTOK-3amal. MecTo s
TUTOMIAJIKH 110 (PU3UKO-TeorpaduIecKM XapaKTePUCTUKAM JOKHO OBITh TUITMYHBIM IS
OKpYyXkaroliei MecTHocTH paguycoMm 20-30 kM ¢ TeM, 4TOObI HAOMIOACHUSI OBLITH
penpe3eHTaTUBHBIMU. PaccTosiHIE OT MIIOMIAAKHU 10 HEBBICOKUX CTPOCHUH, TPYIII AePEBHEB
JOJKHO OBITh He MeHee 10-KpaTHOM U3 BBICOTHI,  OT CIUIOIIHOTO Jieca U CILTOIIHON TOpOACKON
3acTpoiiku — He MeHee 20-kpaTHoi.[Tnomanka qomkHa HAXOIUTHCS OT OBParos, OOpPHIBOB 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. [ ompesienieHust BRICOTHOTO MOJIOKEHHsI TPHOOPOB, B YACTHOCTH OapoMeTpa, 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 cornacHo «HacrtaBnenuto...». IIpuOopbl ycTaHaBiIMBaIOTCSI B ONPEACICHHOM MOPSAKE U
OpUEHTAllMM 10 OTHOILIECHUIO K CTpaHaM CBETAa M Ha OINpPEAEICHHOW BBICOTE HaJ NOBEPXHOCTHIO
3emin. Orpaja IuIomaaKy U Bce BCoMorarenbHoe 00opyioBaHue (OJCTaBKH, Oy/IKH, JIECTHUIBI,
CTOJIOBI, MayThl M T.I.) OKPAIIMBAIOTCA B O€NbId IBET JUIsl MPEAOTBpALLlEHUS HX YPE3MEpPHOro
HarpeBaHUs COJTHEUHBIMH JTy4aMH, YTO MOXKET MOBJIUSTH HA TOYHOCTh U3MEPEHU.

Bomnpocsl k Teme.
1. KakoBsl TpeOOBaHMs K METEOPOIOrHYECKOH MTomaake?
2. HazoBuTe OCHOBHBIE METEOPOJIOTHUSCKHUE TPHOOPHI?
3. KaxoBbl TpeOoBaHUS K HA3€MHBIM METEOPOIOIMYECKUM HAOIIOICHUSM.
4. B kakue cpoKH MPOBOJATCS METEOPOJIOTrHUECKe HaOmoAeH s ?

Tema 2. Bo3nyx u armocgepa
JlabopaTopnas paGora 2.
TeMnepaTypHbIi peXUM BO3yXa
Lenb paboThl — MOJIYYUTH MPEACTABIEHHE O METEOPOJIOTMYECKUX TEPMOMETPAaX U 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 U3MEPEHUS TEMIIEPATYphl ,aCIUPALIUOHHBII 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. TMoctpouth rpaduk cyTOUHOTO X0/ U TOJOBOTO XO/a TEMIIEPATyphl BO3AyXa
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Pe3ynpTaThl: U13y4eHHE YCTPOWCTBA TEPMOMETPOB U METOJUKH U3MEPEHUS TEMIIEPATYPhl BO3AyXa
[Toctpouts rpaduku U pe3ynbTaThl U3MEPEHUH MPEICTABUTD B BU/IE TaOIHIIbI.
JUia  u3MepeHus TeMIeparypbl B METEOPOJOTMU HUCHOJb3YIOT CIEAYIOIIHUE THUIIBI

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

KuakocTHble TepMOMETPBI. DTO HauboJIee PACIPOCTPAHCHHBIA THUIT TEPMOMETPOB,
MIPUMEHSAEMBIX B METEOPOJIOrUU. JKUAKOCTHBIE TEPMOMETPHI OCHOBAHBI HA MIPUHIUIIC U3MEHEHUS
00beMa KUJIKOCTU MIPH MOBBIIICHUN WM MOHUKEHUU TEMIIepaTyphl . B kaduecTBe )KHAKOCTH

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 kan/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 mnpuBeeHHBIX XapakTEpPUCTUK BUIHO, TMOYEMY Mg HM3MEpeHusl Ooliee HHU3BKUX
TEMIIEPATYP MPUMEHSICTCS CITUPT.

Bce JKHUIKOCTHBIE TEPMOMETPHI COCTOSIT W3 TPEX OCHOBHBIX YAaCTEH: CTCKJISTHHOTO
pe3epByapa, HallOJIHEHHOTO TEPMOMETPUUECKON KHUIKOCTHIO U MEPEXOAIIEro B BEpXHEH 4acTu B
KaluJUISIp; CTEKISTHHOM IIKAJbI ¢ AeEHUSIMU; 3alIUTHON CTEKIISTHHON TPYOKH.

B 3aBucuMoOcCTH OT yCTpOWCTBa IIKaJIbl TEPMOMETPHI JIEIATCA HA JBAa BHJA: CO BCTaBHOMU
IKAJIOW U MAJIOYHBIE.

BceraBHas mikana M3roTaBIUMBAeTCS W3 MOJIOYHOTO CTEKJIA W HEMOJBIKHO YKPEIUIICTCS
B KOpIycE€ TEPMOMETpa, YIHUPAsChb OJHHUM KOHIIOM B CIEIHMaTbHOE CEAN0, a JAPYTUM B
NpYXHUHY, TMOMEIIeHHYI0 B MpoOke. K mikane TIUIOTHO NpPUKpEIUIsieTcs TOHKHM CTEKIISTHHBIN
KamuIsIp. B MalodHBIX TepMOMETpax IMKaja HAHOCUTCS HAa BHENIHEH CTOPOHE TOJICTOCTCHHOTO

Kanusuispa.
TepMoMeTphI 17151 UBMEPEHUS TEMIIEPATYPBI BO31yXa

Haubonpiiee pacnpocTpaHeHHe M NPUMEHEHHE U M3MEpPEHHs] TeMIIepaTypbl BO3IyXa
MOJIYYMJIM  KUJKOCTHBIE TepMOoMeTpbl. Ha MeTeoponornueckux CTaHIUSAX TEMIEpaTypy BO3ayxa
U3MEPSIOT MO0 CYyXOMY TEPMOMETPY CTAaHIIMOHHOTO INCHUXPOMETPA, KOTOPBIM MpelHa3HaueH TaKkKe
JUIsL  ONpEAENCHUS XapaKTepUCTUK BJIAXHOCTU. [lcuxpomeTpudyeckue TEpMOMETPHI 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

nMeetr popmy mapa. Ha BepxHeM KOHIIE 3alIUTHON TPYOKH MMEETCS METaUIMUYECKUI KOJMAvoK C
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3aKpauHOM, KOTOPBINA CIIYKUT JUIsl YCTAaHOBKH TEPMOMETpa

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

Jisi WM3MepeHuss — TEeMIepaTypbl BO3[yXa B IIOJIEBBIX YCJIOBHUAX HPUMEHSIOT CYXOH

TEPMOMETP ACMUPALUOHHOTO IICUXPOMETPA U TEPMOMETP Ipall.

7

T™-4

Puc. 2. IlcuxpomeTrpuueckuit TepMOMETp

TepMoMeTp acHHMparMOHHOTO TICHXpPOMETpa — PTYTHBIM, MMEET BCTaBHYIO IIKaTy U3
MOJIOYHOTO cTekina ¢ 1eHoi neneHus 0,2°. OT CTaHIIMOHHOTO TEPMOMETpPAa OH OTJIMYAETCS
MEHBIINMH pa3Mepamu U (opMoit pesepByapa.

TepmomeTp-mipall] — pTyTHBIN MaJOYHBIA TEPMOMETP- MPEACTABISAET COOON TOJICTOCTEHHYIO
TPYOKY € Y3KMM KamWUIIpOM M C pe3epByapoM, BBEUIYTHIM B KOHIIE 3TOW ke TpyOkw. Illkama
HaHeCeHa Ha TepeaHel BHemHel ctopoHe. st ynoO6cTBa U OBICTPOTHI OTCYETAa TPOTUBOIIOIOKHAS
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 TOPU30HTAJIBHOM IJIOCKOCTU B Te4eHHEe 2-3 MUH. 3aTeM OBICTPO JEearoT
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 CleJlaHbl M3 JBOWHOTO psifia HAKIOHHBIX IJIAHOK B BUJIE
xamo3u. OfHa U3 CTEHOK CIIYKHUT aBeprieid. CBepXy OyaKa UMEET TOPU30HTAIBHBIN MOTOJIOK, HAJl

KOTOPBIM pacrojaraercs Kpblma. PazMepbl Kpblm 0oJblie pa3MepoB MOTOJIKA, €€ CKaT CAejaH Ha
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for. JIHo OyZIKH COCTOMT W3 TPEX OTAENbHBIX IUIAHOK, NMPHUYEM CPEAHSS PACIONOKEHA HEMHOIO
BbIIlIe KpailHuX. Mexay IUIlaHKkaMu 00pa3yroTCsl IIMPOKHE MPOCBeThl. JKanro3Hble CTEHKH U TOJ
o0OecrieunBarOT CBOOOJHBIN JOCTYN BO3ayxa K mpubopam. Ho HOpmanmbpHas BeHTHIALUS OyAKU
o0ecreynBaeTcsl TOJBKO MPU BETPEHOU MOTo/Ie, B TUXYIO MOTOAY B Oy/IKe MOXKET OKa3aThCsl 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

OO0
-

e ——— -
& !

4 ek

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

S CTAKAHYMR e
(¢ MMCTHLIMPOBAHHO# )
S~——__BOROW

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 NOYBHL. Byaky opueHTHpyIOT [Bepleil Ha ceBep. bynka
BHYTPU U CHApYXH, IIOJICTaBKa U JIECEHKA OKpAaIlIeHbI 0e0il KpacKoii.

Hedopmanuonnbie TepmoMerpsul. TepMorpadgsi

KpOMe KHUAKOCTHBIX TEPMOMETPOB Ha MCETCOPOJIOTHYCCKUX CTAHOUAX HUCIOJB3YHOT

TepMorpadbl , OCHOBAaHHbIE Ha TPUHIUIE H3MEHEHHS JIMHEWHBIX pa3MepoB TBEPIBIX Tell C

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

[Ipuemnoii yacThio Tepmorpada, pearupyromieii Ha HW3MEHEHHE TeMIIepaTypbl BO3]yXa,
CIIY’)KHT M30THYyTas OuMMeTalinueckasi miacTuHka. OHa COCTOMT M3 JBYX IJIACTMHOK, MMEIOLINX
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 II€pO, HAINOJIHIEMOE AaHWIMHOBBIMM YEPHUJIAMHM C  IJIMLEPUHOM,
IPEIOXPaHSIONINM OT BBICBIXaHUs U 3amep3anus. [Ipy u3smeHeHnu TeMieparypbl OuMeTanIndecKas
IJIaCTHKA MEHSIET U3TH0, U MepeMellleHre €€ KOHIA B YBEJIMYEHHOM BH/JIE NIEPEIaeTCsl Ha CTPENKY C
nepoMm. Ilepo, mpukacasch K JIeHTe Ha BpamarouieMmcs O6apabaHe, BhIUEpUYMBAET HA HEM KPHUBYIO,
COOTBETCTBYIOLIYI0O H3MEHEHMSIM TeMIepaTrypbl Bo3ayxa. bapabaH mNpHBOAWUTCS B JBU)KEHHUE
YAaCOBBIM MEXaHHU3MOM. Y TepMorpadoB ObIBAIOT CYTOUHBIE W HejelbHbIe OapabaHbl. JIEHTHI
CYTOUHBIX 0apabaHOB HMMEIOT LEHY JAEJeHUS 10 BEPTUKAJIBHOM IIKaie BpeMeHH 15 MuH
(nenenbHbIe 2 yaca). LleHa neneHus rOpu30HTAIBLHOM MITKAJIbI JIEHTHI paBHa 1°C.

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

MOHeIeNbHUK. JIeHThl 00padaThIBAIOTCS U COXPAHSIOTCS.
DNEeKTpUUECKHE TEPMOMETPhI

B oty rpynmy BKIIOYEHBI TEPMOMETPBI CONPOTHUBIICHUS, TEPMOIJIEKTPUUECKHE U
TEPMOTPAH3UCTOPHBIE.

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

Temneparypbl. B KkauecTBe TmepBUYHBIX MpeoOpa3oBareneil HCHONB3YIOT METaUInYecKue
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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), HaMOTAaHHYIO Ha KapKaC W INOMCIICHHYIKO B I'€pMCETHYCCKU

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.

KoHCTpyKTHBHBIE 0COOEHHOCTH METEOPOIOTHUECKUX TEPMOMETPOB

[lena neneHus MIKaIbl TEPMOMETPA

Uro Takoe penepHble TOUKH?

Kakue )KuaKoCTH NCIOJIB3YIOT B TEPMOMETPAX?

B uem 3akmrouaeTcsi TOUHOCTh U3MEPEHHUS?

Kakwue cymecTByroT TeMnepaTypHbI€ IIKaJIbI?

Kakue BUIbI TEpMOMETPOB HUCIIOJIB3YIOTCS Ha METEOPOJIOTHUECKON TIIoIIaiKe?
Jlnis yero npepHa3HavyeHa ICUXpoMeTprueckas Oyaka?

Kak u rae ycraHaBnuBaroTCs METEOPOJIOTHYECKUE TEPMOMETPHI [T U3MEPEHUs
TEeMIEPATyphI Bo3ayxa?

. Kak u TAC YCTAaHABJIIMBAKOTCA MECTCOPOJIOTMUCCKHUE TEPMOMETPEBI JJI1 U3MCPCHUA

TEMIIEPATYPHI OYBBI?
B ueMm cyTh npuHIMNA 1EHCTBUSA 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 qgac,

3. Bmwmcarp B Ty ke TaOJIMIly UCTUHHBIC 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. JTH pa3HOCTH U OyayT MONpaBKaMU K 3alIMCH IIprOOpa B CPOUHBIE YaChl;

5. IlyreM paBHOMEPHOH MHTEPIIOJIALUHI OIPEACIUTH ONPABKY JUIsl BCEX OCTAIbHBIX YacOB;

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

7. HaiiTu Ha 5ne€HTE MakCUMyM M MHHHUMYM TEMIEpPaTyphl M C COOTBETCTBYIOLIUMU
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.

Yacel 0,1,2,3...24 | 3a24 4aca 3a 8 max min aMILTATY/1a
CPOKOB
S |Cpemn|S |cpenn |t° |Bpewms |t° | Bpems

OtcueTsl 1O
JICHTE
ITonmpaBka
Hcnp.senuu.

Tema 3 . Paguauus B atmocdepe
JlabopaTopnasi paGora 3.
AKTHUHOMeTpUYeCcKue HaOII0JCHUS.
AKTHHOMETpUS - OZUH U3 Pa3JIeIOB METEOPOJIOTHU: YUEHHE O COJIHEYHOM, 36MHOM U aTMOC(EepHOM
U3ITy4YeHUH (pajualivn) B YCIOBUSIX aTMOC(hEpHI.
Llenp pa®OTHI — MOMYYUTH MPEJICTABICHHE 00 OCHOBHBIX aKTHMHOMETPHUYECKHMX Mpubopax, 00 Hx
YCTPOMCTBE, YCTAaHOBKE U METOJUKE IIPOBEJACHUS HAOIIOACHUM.
3anaun paboThI:
1. O3nakoMHTbCA € YCTPOHCTBOM M MPUHIUIIOM AEHCTBUS IPUOOPOB I U3MEPEHUS
panuanuu
2. V3yunTh yCTPOWCTBO M MPHUHIIMII ACHCTBUS renuorpada, YCTaHOBKY H METOIHKY
IpOBeIeHUs Ha0II0IeHUH
3. TlpoBecTr HAOIIOACHUS
CpenctBa: remuorpad
3amanue:
1. M3yuuTh METOIUKY MPOBEACHUS HAOIIOICHHHA
2. V3yunTh KOHCTPYKIIHIO TPHOOPOB
3. M3yuuts ycTpoiCTBO M MPUHIUN AeHCTBUS Tenrorpada
4. OO6paboTka neHTHI reauorpada
Pe3ynbrarhl: WM3y4UTh METONMKY MPOBEACHUS aKTHHOMeTpudeckux HabmoneHuil. IIposectu

HaOJIOZICHUSI C TIOMOIIBIO renrorpada U pe3yabTaThl HAOIIOACHUN MPEICTaBUTh B BUJIC

AKTHHOMETpUYECKHE HaONIOeHUsS — HaOMIONEHHUs] HaJ MHTEHCHBHOCTBIO COJHEYHOH paauaiivu
NpsSMOM, paccessHHOW, CyMMapHO#, a Takke Haa 3(P(PEeKTHBHBIM H3JIyuYE€HHEM, paJuallHOHHBIM

OayraHCcoM U anb0e10, TPOBOIUMBIE C IIOMOIIBIO COOTBETCTBYIOIINX MPUOOPOB.
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OCHOBHBIMH AaKTHUHOMETPUYECKUMHU NPUOOpPAMHU SIBISIOTCS: aKTHHOMETP (U1 M3MEpPEHHS
MHTCHCUBHOCTU MPSIMOW COJIHEYHOW pajualvy Ha MEepHEeHAUKYISIPHYI0 K JydyaM MOBEPXHOCTBH),
nupaHoMeTp (ampbenomerp) (AJii HM3MEPEHHUS HWHTEHCUBHOCTHM CYMMAapHOM, paccesHHON u
OTPaKEHHOM KOPOTKOBOJHOBOHM panuanuu), OanaHcomep (IIsl ONpeAeNieHHs paIuallMOHHOTO
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 MPeoO0pa3oBaHUEM IIOCPEACTBOM TEPMONApbl B 3JIEKTPUUYECKYIO
srepruto (3/1C), uamepsiemyro raibBaHOMETPOM. B uTore 00 MHTEHCHBHOCTH JTYYHCTOH YHEPTUU
CyIIT TIO BEJIWYMHE OTKJIOHEHHUS CTPENKU TallbBaHOMETpa. OTHU MNpHOOpPHI  SBISIOTCS
OTHOCUTENIbHBIMH, M UX TapUPOBAaHHUE TMPOU3BOJAUTCS IO TMOKA3aHUSAM KOMIIEHCAIMOHHOTO
nuprenuomerpa OHrcrpema, npuHsaToro B Poccuu B kauectse 00pa3oBoro.

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

AKTHUHOMETpUYEeCKUEe HAOTIOACHUS IPOBOJATCS mecTh pa3 B cyTku: B 0 u 30 mun, 6 u 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.. KOJIMYECTBA YAacOB, KOTJa COJIHEYHBIH JUCK HE 3aKpbIT OOIakaMu, a WHTEHCHBHOCTH
CONTHEYHOU pajuanuu coctasiuseT He menee 0,21 kBt/ M.

[Tpunnun neiictBus renvorpada OCHOBAH HA MPOKUTAaHUUA OYMa)KHOW JICHTHI COJTHEUHBIMU
aydyamMd, CGHOKYCHPOBAHHBIMM CTEKJISIHHBIM MmapoM. JIeHTa, 1O KOTOpOW B TEUEHHUE JIHS
nepemMeniaercs nzoopaxenne ConHIla, UMEET AeneHus B yacax. [lo amuHe MpoXKKEHHBIX y4acTKOB
Ha JIGHTE OIPENeTSAIOT BpeMsl, B TeueHne KoToporo ColHIe He ObLIO 3aKPHITO 0OJIaKaMHu.

CTexnsHHBIA map 3akpervieH B AyrooOpa3HoMm jaeprkatene. HakiIoHssI MOABMKHYIO 4acTh
npulopa, MO IIKaJe YIJIOBOTO CEKTOpa YCTaHABIMBAIOT IUIUPOTY MeECTa METEOCTAaHLUU 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

Cdepuueckass yama uMeeT TpU Ta3a, B KOTOPbIE BCTABIAIOTCS OyMakHble 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 nenrta paccuntaHa Ha 10 yacoB. B 3aBUCMMOCTH OT NpPOJOJDKUTENBHOCTH [IHS
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 MEepHIuaHy.

Bomnpocsl k Teme:

1. Yro Ha3piBaeTCs MpSIMON COJTHEUHOM pajuariei?

KaxkoB criekTpanbHbIii COCTaB COMTHEYHOU pajraiiiu ?

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

Kaxk mpoucxoauT paccessHre COMTHEYHON paJHariiu?

OT 4ero 3aBUCUT CYTOYHBIN U TOJIOBOM X0 MPAMON pajaraiiuu?
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

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:

1. Omnpenenuth Ha HEH MPOJOKUTEILHOCTh COJTHEYHOTO CHSIHHS 332 KKIBIH Yac B JECATHIX
JIOJISIX Yaca;

2. TloacuuTaTh TPOJOHKUTEIHLHOCTh COJIHEYHOTO CHSIHHSI B TE€YCHUE THS U BBIPA3UTHh €€ B
Jacax;

3. Haiit Bpems Bocxona W 3axoma CoJHIIA U MPOJODKUTENLHOCTh JTHS MO CIEIHUATBHOM
TabauIE;

4. CpaBHUTH TPOJOJDKUTEIBHOCTh COJTHEYHOTO CHSIHHS C TPOJOJDKUTCIBHOCTRIO JHS H
BBIPa3uTh (DAKTUYECKYIO MPOAOJDKUTEIBHOCTh COJTHEYHOTO CHSHHUS B MPOIEHTAaX OT

BO3MOJKHOM.

Tema 4. bapuyeckoe moJjie u BeTep.
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 U3MEPEHUS 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 AaBIICHHE HA YPOBHE MOPS
Pe3ynbTaThl: H3yueHHne ycTponcTBa MpruOopa U METOAMKH U3MEPEHUs aTMOC(EPHOTO AABICHHUS,
pe3yIbTaThl N3MEPEHUH MPEICTABUTH B BUE TAOIHIIHI.
ATMochepHOEe JaBleHHE pPaBHO BECy pACIONOXEHHOTO BBHIMIE CTOJI0A BO3AyXa C

OCHOBaHWEM, PaBHBIM €IMHUIE. BennunHa aTMOCHEPHOTO JIaBJICHUS HE 3aBUCHUT OT OPHCHTAINU
MOBEPXHOCTH, HA KOTOPYIO OHO JICHCTBYET.

ATMocdepHOe AaBieHre, U3MEPSEMOE Ha BCEX METEOPOIOTHUECKUX CTAHIIMIX HEOOX0IUMO
3HATh JIi COCTaBJICHHS TPU3EMHBIX CHHONTHYCCKHX KapT, OTPAKAIONIUX COCTOSHHE IOTOMIBI 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
MIOTHATHIO WJIH OITYCKaHHUIO PTYTHOTO CTOJI0A B OapoMeTpe 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!l st U3MEpEHUs TaBICHHS MOJAPA3JCIAIOTCS Ha TPHU THUIA: PTYTHBIE 6apoMeTphl
(MaHOMETpBI), aHEPOUIBI U TUIICOTEPMOMETPHI.

PryrHble GapoMeTpsl SIBISIFOTCS HanOoJiee TOYHBIMH M YMOTPEOJIAIOTCS B OCHOBHOM IS
U3MEepeHHs aTMOC(epHOro AaBlIeHUsI Ha METEOPOJIOrHUecKUX cTaHusaX. [lo ycTpolcTBy cocynos,
HATIOJTHSAEMBIX PTYTBIO, 0apOMETpBI JNEIATCS Ha TPU BHJA: YalleyHble, CU(OHHO-YAIICYHBIC WU
cudonnble. Hanbomee 4acTo MCIONB3YIOTCS JBA MIEPBHIX BHU/IA.

Kunkoctueiii  O6apomerp wuzo0pereH Toppuuemmm (1643r.), a Ha3BaHue «OapoMmeTp»
npunuckiBaioT boitmo (1665r.), 10 Hero npubop HazbBaU « TOpUYETNEBOM TPYOKOII».

[TpuHIMI MEHCTBUS PTYTHOrO OapoMeTpa OCHOBAaH HAa YPaBHOBEHIMBAHUHU aTMOC(HEPHOTO

JIABJICHUS BECOM PTYTHOIO CTOJ0A.
Yarmreunslit 6apomeTp

Yameunslii 0apoMeTp uMeeT cleayrolee ycTpoiicTBo. CTekisHHas TpyOka, 3amasHHas
CBCPXY M HAIIOJIHCHHAA I[I/ICTI/IJIJIHPOB&HHOﬁ PTYTBIO, IOTPYKCHA HUIXHUM OTKPBITBIM KOHIIOM B
IUIACTMACCOBYIO WJIM METANIMYECKYI0 4YalllKy ¢ pTyTblo. Yamka cooOmaercss ¢ HapyKHbIM
BO3JIyXOM Yepe3 OTBEPCTHUE, 3aKpbiBaeMOe BUHTOM. Bo3/1yx B BepxHel 4acTH TPyOKU OTCYTCTBYET,
MO3TOMY TIOJ ACMCTBHEM BHEIUTHETO JaBIEHUS BO3AyXa Ha MOBEPXHOCTh PTYTHU B YalllKe, CTOIOHUK
PTYTH MOJHHUMAETCS IO OMpeeNIeHHON BBICOTHL. Bec cTomba pryTu OyneT paBeH aTMochepHOMY
naieHuo. CTekisiHHasi TpyOKa ¢ PTYThIO MTOMEIAeTCcsl B METAIIMYECKYI0 onpaBy. B BepxHeil ee
YaCTH CJieaH MPOJIOIBHBIM CKBO3HOM Tpope3 JJid HAOMIOJACHHI 3a TOJI0KEHHEM 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 cpegHelt yacTu onpaBbl BMOHTUPOBAH TEPMOMETP, [0 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, yKperieHHbII Ha CTEHE.

YroObl HaAMTH BBICOTY PTYTHOTO CTOJI0A, COOTBETCTBYIOLIYIO BEJIWYMHE aTMOC(HEPHOTO
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 MOPSI.

Ilonpasku pmymmnozo 6apomempa.

[Ipy noBBIIEHMM TEeMIEpPaTypbl PTYTh pacIIUpSETCs, IUIOTHOCTh €€ YMEHbIIaeTcs, U
BBICOTAa PTYTHOTO CTOJ0a OKAa3bIBAETCS 3aBBIIIEHHOM IO CpPaBHEHUIO C HAONIOACHUSAMU TNpU
temneparype 0°, koTopas U NPUHUMAETCS 3a «HOpMalbHYIO». Takum o0Opa3oM, TemreparypHas
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
HanOoJIpIlIee 3HAYCHNUE Ha IOJII0caX, HauMeHbllee — 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
CTaHJAPTHOMN CUJIE TSKECTHU. 3a CTAHJAPTHOE MIPUHATO YCKOPEHUE CUJIbI TSXKECTH Ha mumpote 45° n
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, momnpaBka Ha YCKOPEHHUE CHIIbI TSKECTH B 3aBUCHMOCTH 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, UMEIOLINX a0COIIOTHYIO OTMETKY BbIIIE YPOBHS MOPSI.

Kpome TOro, BBOAMTCS HMHCTpyMEHTalbHas IIONpPaBKa, KOTOPOH KOPPEKTUPYIOTCS
HETOYHOCTH B IIOKa3aHMAX OapoMeTpa, CBSI3aHHBIE C HECOBEPIIEHCTBOM €ro H3TOTOBJICHUSI.
WucTpyMeHTallbHAs TOMpPaBKa YKa3bIBae€TCs B MHacmopTe Npubopa; Ompenessercss ¢ MOMOUIbIO
STAJIOHHOTO MPUOOPA.

BBeneHneM ykazaHHBIX IMOIPABOK MOJIYYalOT JaBJICHUE HAa YPOBHE CTaHIMH, KOTOPOE 3aTeM

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

dbopmyre.
bapomerp-anepouns

Bapomerp-anepona OTHOCHUTCS K Ae(pOpMAIMOHHOMY BHIY NPHUOOPOB IJIsi W3MEPEHUS
aTMocdepHoro gaBieHHs. YyBCTBUTEIBHBIM JJIEMEHTOM B TaKuX OapoMeTpax SBISIETCS
aHepouaHass KopoOka (OapokopoOka), mpeoOpa3yrolias U3MEHEHUs: aTMOC(EepHOro IaBJICHUS B
JAuHeWHble nepemMerienus (aedopmarun). Bo3nyx u3 KOpoOKH BBIKAUMBAETCS MOYTH MOJIHOCTBIO.
Jns toro, uTtoOBl KOpOOKa HE CIUTIONIMBAJIACH JABICHHEM OKPYXKAIOIIEro BO3AyXa, MPYKHHA
OTTATHBAET KPBIIIKY KOPOOKH, MPUBOJSA €€ B paBHOBecHe. lIpy yBeTMUEeHUN BHEUTHETO TaBJICHUS
KpBIIIKa OyJeT HEMHOTO BJABIMBATHCS BHYTPb KOPOOKH, TPH YMEHBIIEHHH O] JIEHCTBHEM
PYKUHBI OyneT TOAHUMATbCA  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
NEepealoTCss Ha CTPENKYy, IepeMeNaronyrocs
BJIOJIb IIKAJBI C AeleHUsAMU. 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 orcyers! no mkane Gapomerpa-

aHepouJa BBOAAT TEMIIEPATypHYIO, IKAJOBYIO, 10OABOYHYIO TOIPABKH, KOTOPbIE MPUBOAATCS B

IMOBEPOYHOM CBUICTCIBCTBE.
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Temmeparypa oxa3piBaeT BIMSHHE Ha MoKa3aHMs Oapomerpa. Tak Kak ¢ HM3MEHEHUEM
TEMIIepaTypbl MEHSIOTCSl YINpPYrHe CBOMCTBa KOPOOKH, NPOMCXOIAT JepopMaluu  Y3JOB
HepeAaTouyHoro Mexanusma. i yuera BIMsHUS TEMIIEpATyphl Ha TOKa3aHUs 0apoMeTpa-aHepouaa
OPUHATO MX nOpuBoaUTh K Temmeparype 0°C. [lng 3TOoro omnpenensioT TeMIepaTypHbIi
K03 QHLIMEHT, paBHBIM N3MEHEHHIO MTOKa3aHU OapoMeTpa Ipu U3MEeHeHUH Temrieparypsl Ha 1°C.

[IkanoBass mompaBKa HCKJIHOYAET CUCTEMATHUECKYI0 HHCTPYMEHTAJIbHYIO IOTPELIHOCTb,
ABJISIFOILYIOCSL CJIEJCTBUEM TEXHOJOIMYECKMX JIOIYCKOB  IIPHM H3TOTOBJICHMM IE€pelaTOYHOIO
MeXaHU3Ma aHEPOUIHON KOPOOKH, T.€. YUMUTHIBACT MHIUBHUAYaJbHBIE OCOOCHHOCTH NpuOopa, He
COOTBETCTBYIOIIIME JICJICHUSAM IIKaJbl, OJUHAKOBOH JUIsI BCEX NPUOOPOB MaHHOrO Tuma. B
HOBEPOYHOM CBUJETEIbCTBE LIKAIOBBIE MOMPABKU JTAIOTCS JJI BCEH LIKAJIbI Yepe3 Kax/ble AeCATh
NETIEHUM.

BapomeTpsl — aHepou1bl UMEIOT HEKOTOPBIE MPEUMYIIECTBA MePe PTYTHBIMUA OapoMeTpaMu
(masple TabapuTHl U Macca, OTCYTCTBUE PTYTH, yI0OCTBa TPAHCIIOPTUPOBKH), HO OHU YCTYIMAIOT B
TOYHOCTH M HE MPUMEHSIOTCS Ha METEOPOJIOIMYECKUX CTAHLUAX B KaueCTBE OCHOBHOIO Npubdopa
JUId U3MepeHus arMochepHoro aasieHus. X NpUMEHSIOT B TeX Ciydasx, KOrJa H3MepeHHe
JIABJICHUS JIOMYCTUMO C TOrpemHocThio Oojnee 1 rlla (Ha HEKOTOPHIX MOCTax W B OTHIENBHBIX

IKCTICIUIIMSIX ).

Bbaporpad

baporpad mnpenHazHaueH JUIsi HENPEPHIBHOM pPETUCTpalMM aTMOC(EpPHOro JIaBJECHHUS.
[Tpenensr uzmepenus ot 780 no 1060 rlla, morpemnocts u3mepenus +1-2 rlla. Moxer paborath
npu Temneparype Bosayxa ot -10 mo +45° C. 1o cBoeMy yCTpOWCTBY OH JEIUTCS HA TPHU 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 AaBlieHHE, HAIIPABICHHOE HA C)KaTHE 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 TEeMIIEpaTyphl HA MOKazaHus Oaporpada B ero HIKHEH YacTH
BMOHTHPOBaH OMMETaNTHYECKHI KOMIIEHCATOP.

Peructpupyromas yactb npeacTaBiser coboii 6apabaH ¢ 4acOBBIM MEXaHHW3MOM BHYTPHU.
Ha ©Oapaban HangeBaercs OyMmakHas JIEHTa, HA KOTOPOM HAHECEHBI T'OPH30OHTAJIbHBIC
U ayrooOpa3Hble J€J€HHUS CBEPXY BHHU3; TOPU30HTAJIbHbIE JIMHUM  COOTBETCTBYIOT
atMoc(hepHOMY JaBICHUIO, 1yrooOpa3Hble — UHTEpPBAIaM BpeMeHHU. [l HelleIbHBIX CaMOIKCIEB
STOT UHTEPBAN 2 4, IUIsl CYTOYHBIX — 15 MuUH.

[Ipu Bpamenun G6apabaHa nepo Ha KOHLE CTPEJKH CIELHMAIbHBIMU YEPHUWIAMU OCTaBIISIET
CJIeJI 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 JIaBJICHUIO.

B nomemennn mereocranuuu 0aporpad HaxXoAUTCS 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 U3MEHEHUE aTMOC(EPHOIo MaBJIECHUS 3a BpeMsl MEXIy
cpokamu HaOmroeHu# (3 yaca rpu 8 CpoyHbIX HAOMIOACHUSX ). baprueckas TeHIEHITUS UMEET 3HAK
«+» IIpH poCTe AABJIEHUS U 3HAK «-» MPU NOHUKEHUU.

Bomnpocsl k Teme:

Yro takoe aTMocepHoe JaBiieHue?

Kaxkue equauiel m3amepeHus: atTMochepHOTO TaBJICHHS ?

Yemy paBHa cTaHgapTHas atMmoc(epa Ha ypoBHE MOpsi?

Kaxk m3menseTcst maBieHNe ¢ BEICOTOM?

O uem CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EPHOro J1aBIeHUs BO BpEMEHU?
Jlnst Kakux 1ener u3MepsroT aTMocpepHoe JaBiaeHue?

Kak mpaBuiIbHO YCTaHOBUTH OapOMETp Ha METEOPOJIOTHUECKOM cTaHIIMN?
Yro sABIIAETCS MPUYMHOM IBMXKEHUS BO3lyXa?

Kakue dakTopsl BBI3BIBAIOT HU3MEHEHHE aTMOC(HEPHOTO JaBIECHUS?

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 ¢ TOYHOCTHIO 70 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. OIHOBpPEMEHHO C OMOIIBI0 TEPMOMETPA —IIpallla H3IMEPUTh TEMIIEpaTypy BO3ayXa 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 pa6OTBI — HOJIYUUTHh NPCACTABIICHUC O HpI/I60an U MCTOAUKAX UBMCPCHUA CKOPOCTHU U

HaIllpaBJICHUA BETpa

3agaun paboThI:
1. U3y4yuTh KOHCTPYKLMIO U YCTAHOBKY ()JIFOT€POB U aHEMOMETPOB
2. TlpoBectu HaOIIOAEHUA 32 CKOPOCTHIO U HalpaBJIEHUEM BETpa
3. O3HaKOMUTHCS ¢ OApUYECKIM 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
Pe3ynbTatrhl: H3ydeHne ycTpoicTBa HMPUOOPOB JJIi M3MEPEHMs HAalPaBJIEHUS U CKOPOCTH BETpa U
METOAMKH U3MepeHus. [locTponuTh «po3y BETPOB» U Pe3yJbTaThl H3MEPEHHI IPECTaBUTh 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. BeneacTBue TypOyIIEeHTHOCTH CKOPOCTh M HalpaBJIeHUE BETPa HEMIPEPHIBHO
MEHSIFOTCSL.

IIpu ompeneneHnn CKOPOCTH BETpa B MPU3EMHOM CIIO€ B IOJIEBBIX YCIOBUSAX HMCIOJIB3YIOT
AHEeMOMETPBI PA3TUYHBIX TUITOB: YAIIEYHbI, KOHTAKTHBIM WM UHAYKIIMOHHBIH.

Jlia monydeHusl XapaKTepUCTHK BETpa Ha METEOPOJOTHMYECKHX CTaHIUSAX B HACTOsIIee
BpeMsl IPUMEHSIOT (Irorep M IUCTAaHIIMOHHBIC MPUOOPHI — aHEeMOpyMOomeTpbl. Habmonenus 3a
BETPOM BKJIIOYAIOT: a) U3MEPEHHME CPEIHEN CKOPOCTH BETpa 3a MPOMEXYTOK BpeMeHu 2 uiu 10

MUH; 0) onpenencHrue MaKCUMaJbHOTO 3HAUEHUS MTHOBEHHOW CKOPOCTH BETpa; B) OMpeAelieHUE
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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 TPUEMHOW YacTH PA3IMYalOT JBa OCHOBHBIX BHJAa AHEMOMETPOB  a)
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 BO3AymIHOro moroka ot 0,3 1o 5 ™/C. KpbuibuaTeie aHEMOMETPHI IPUMEHSIOT 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 KOTOPOM YKPEIUICHBI YETHIPE TOJBIX IMOJYIIapHs, OOpalIeHHbIX BBIMYKJIOCTSIMHA B OJHY
ctpony. llonmymapus 3amMIIeHbl OT MEXAHMYECKHUX MOBPEXACHUM  CHENHUAIBHOM paMKOW U
HacakeHbI Ha och. OCh B CBOEH HW)XHEW YacTH MMEET YEPBSIUYHYIO (BUHTOBYIO) HApe3Ky, KOTOPOA
OHa COEQUHSAETCA C PAAOM IIECTEPEHOK IEPENaoIlero 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 wwxknuelr wactu ¢ytisipa cOOKy HMEETCS appeTup, ¢ TOMOIIBI0 KOTOPOTro TiepBas
HIECTepEeHKa IEpeJarollero MEeXaHU3Ma MOXET ObITh OTBEJCHA WM COCIMHEHAa C YEepBIYHOUH
Hape3kol ocu. B mepBoM ciydae BpanleHHE MNOJyIIapUil MOJ BIUSHUEM BETPA IMPOUCXOIUT
BXOJIOCTYIO, BO BTOPOM OHO TepeaaeTcsi Ha cTpeiku IudepOnaroB (cueTynk BkirodeH). [1o o6e

CTOPOHBI appe€Trpa UMCIOTCA ABa HCIIOABMIKHBIX KOJIbIA, KOTOPBIMU ITOJB3YIOTCA AJId BKIIHOUCHUSA
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CUETYMKA MPHU MMOMOIIY IIHYpKAa B TE€X CIydasX, KOTJa aHEeMOMETp HaxoauTcs Bbicoko. [IIHypok
NPUBS3BIBAIOT K KOHILy appeTHpa CEpelInHOW, a KOHIIBI €ro IpPOJICBAIOT 4Yepe3 HEMOJBUKHBIC
kosiblia. CHH3Y TIOJ KOPIIYCOM HWMEETCs CTEep)KeHb C BHHTOBOW HApE3KOH ISl YCTaHOBKH
aHEMOMeETpa Ha JCPEBSHHOM IIIECTE B BEPTUKAILHOM ITOJOXKCHHH.

HaGnrogenuss mo aHeMOMeTpy TMpOBOAATCSA —cleayromuMm obpaszoM. Habmonarens
CTaHOBUTCS JIUIIOM K BETPY M YCTAHABJIMBACT aHEMOMETp Ha 3aJaHHOW BBICOTE TaK, YTOOBI IIKaJa
Obuta oOpaleHa B TIOJBETPEHHYIO CTOPOHY, a IUIOCKOCTh ImdepOaaTa pacmojiaraiach Obl
MEPIICHIUKYIISIPHO K HAIMIPABJICHUIO BETpa. 3aTeM HEOOXOJMMO 3alucaTh MOKa3aHUs BCEX CTPEIIOK
(HavaybHBIN oTcueT). [Tocie 3TOro BKIIFOYAIOT CYETYMK aHEMOMETPA M OJTHOBPEMEHHO ITyCKAIOT B
X0l cekyHmomep Ha 10-MUHYTHBIH NMPOMEXYTOK BpeMeHH. [10 MUCTEYCHHMH CpOKa BBIKIIOYAIOT

npubOp U CEKyHOMEpP U 3aIUCHIBAIOT KOHEYHBINA OTCYET.
®dmrorep

Omrorep  sBisieTcss  HaWOoJiee  PacIpOCTPAHEHHBIM MPUOOpPOM s HaOMIOJeHMA 32
HAIpPaBIEHUEM U CKOPOCThIO BeTpa. OH UMeeT cieayroliee yCTpoicTBo. Ha HuXHEl HemoaABMKHON
TpyOe (mrorepa ykperuieHbl MITHIPU — yKa3aTenu HampaBieHus Berpa. LUTeiph, oOpaiieHHbINH Ha
ceBep, obo3HaueH OykBoi «C» mmm «N». Ha BepxHeil Bpamaromieiicss Tpyoe CMOHTHpPOBAaHBI
¢urrorapka ¢ MPOTUBOBECOM M yKa3aTelb CKOPOCTH BETpPA, COCTOSIIMN W3 YKEJIE3HOW TUTACTHHBI
(TOCKM) ¥ IyTU CO MITHIPSIMH, UMEIONTUMHU paJualibHOe HampasieHue. JKene3Has JIocka pa3Mepom
13x 30 cM cBOOOJHO BpallaeTcs OTHOCUTEIBHO TOPU3OHTAIBHON OCH, MPOXOASIIEH uepe3
BEPXHIOI0 KPOMKY JIOCKH, KOTOpasi BCET/1a pacroyaraercsi MeprneHauKyIsIpHO HalpaBIEHUIO 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 HalpaBJeHHUE BETPa- MO MOJOKEHUIO MPOTUBOBECA (PIFOrapKu OTHOCUTEIBHO IITHIpEi

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 (ItOrephbl OCBELIAIOTCS TPOKEKTOPOM.

ITpu oTcuere ckopocTu BeTpa HabIOAATENb OTMEUYAET CpeHee U HauOoJIbIIee OTKIIOHEHUE
MOJIO’KEHUS JOCKU 3a 2 MUH, a TakXe 3a 2 MUH OTMEYaeTcs U CpelHee IMOJIOKEHHE (IIOrapKu.
CkopocTb BeTpa ompenensiercs Mo Talbnuie, B KOTOPOW A KaXKJIOro HOMEpa IITHIpS JaeTcs

3HAYEHHE CKOPOCTH BETPA YISl JIETKOM U TSKEIOU JOCKHU.

AnemMopyMOOMeTpHI

[lpuHumn nedcTBUs aHEMOPYMOOMETpOB  (MX MHOTO pPa3HOBHUIHOCTEH) OCHOBaH Ha
npeoOpa3oBaHWN XapaKTEPUCTHK B JJIEKTPUYECKUE BEIMYMHBI, KOTOpbIE IEpelaloTcs B
COOTBETCTBYIOLIME Y3JIbl HM3MEPUTENBHOTO IylbTa Mo Kabemo. [Tpubop cocToMT M3 NaTUYMKOB
CKOpPOCTM U HalpaBJICHUs] BETpa, WM3MEPHUTEIBHOTO MynbTa M OJoka mnuTaHus. B  matumke
COCPEOTOUEHBl YYBCTBHUTEIbHBIE 3JIEMEHTHI U TEpBUYHBI IPeoOpa3oBaTeNd CKOPOCTH U

HaIlrpaBJICHUA. B kadectBe YYBCTBUTCIIBHOT'O 3JICMCHTA MCIIOJIb3YCTCA IIeTI)IpeXl'IOJ'IOCHI)II‘/JI
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BO3JYIIHBIA BHHT C TOPU3OHTAJIBHOM OChIO BpaileHUs. YUyBCTBUTEIBHBIM 3JIEMEHTOM st
HaIpaBJIeHUs BeTpa sABJsAeTCs ¢uirorapka, BHIIOJIHEHHAsl B BUJE 00TEKaeMOoro Kopiyca npudopa,

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

Puc. 10. AuemopymbomeTp

W3mepeHue cpefHel CKOPOCTH BeTpa OCHOBAHO Ha OIpEJNIeIEHUH 4Hcia 000pOTOB BHHTA,
BpAaIaeMoro BO3IYIIHBIM MOTOKOM, 32 10 MuH. Unciio 060pOTOB BUHTA MOXKET OBITh OTCUUTAHO 110
HIKaJie yKasaTells, TpaJynpoBaHHOrO B M/c . OmpezeneHrne MIHOBEHHOW CKOPOCTH OCHOBAHO Ha
U3MEPEHUH HANPSHKEHUs JEKTPUUYECKOTO TOKa, KOTOPBIM MHIyLUPYEeTCs 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
JUCTAaHIIMOHHOW Tepesadye TMOJIOKEeHHUsI (IIIorapkd ¢ MOMOLIBIO0 CHEIHAIbHOTO YCTPOMCTBA
(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 sBiIsIeTCS IPUYUHON 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 mIKBabI?

9. Uro Takoe cmepu?

10. Ha xako#i BBICOTE HU3MEPSIOT 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 atMocghepbl

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. M3yuyuTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
CpencTBa: TepMOMETPHI ISl U3MEPEHUST TEMITEpaTyphbl (CPOUYHBIN, MUHUMATHHBIH,
MaKcUMalbHbIN ), CaBUHOBA, YT
3aganue:
1. U3y4uTh yCTpOICTBO M MPUHIIUII ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U
METOAMKY U3MEPEHUIN
2. TlpoBectu HaOmOEHUS 3a TEMIEPATypPOU 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 pe3ynbTaThl U3MEPEHHUN MPEJCTABUTH B BUC TAOTHUIIBI.

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 IIomaaKe pasmepoM 4 X 6 M Tak, YTOOBI UX pe3epBYyaphl MJIOTHO MPUIIErau
K MOYBE M HANOJOBHHY OBUIM B Hee MOTpYKeHbl. TpaBsHOW MOKPOB C IUIOIIAJKU YyAAJseTcs, a
[104Ba B3PBIXJIACTCA.

IIpy HanmuMuMM CHEKXHOTIO IOKPOBa BCE TPU TEPMOMETpa IMOMEIIAIOTCS HAa MOBEPXHOCTH

CHCra.
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CpouHbIil TOYBEHHBII TEPMOMETP PTYTHBIN CO BCTAaBHOW ILKAJION; IleHA JEJICHUS ILIKajbl
0,5°. L]ena oenenusi — 3T0 KOJINYECTBO IPAAYyCOB, MPUXOIAIICECS HA HAMMEHBIIIEE JEJICHUE [IKabl
TEPMOMETPA.

PesepByap TepMomerpa MMeeT OOBIUHYIO IUIMHApPUYECKY0 (opmy. Halmionenuss mo Hemy
CBOJATCA K OTCUETY ITOKa3aHUM B CPOYHBIE YACHI.

Maxcumanvuolii mepmomemp CIyXUT Ui U3MEPEHMsI HAUBBICILIEH TEMIIEPATYPBI 32 BPEMsI
MEXIy Cpo4YHbIMM HaOmroaeHussMu. OH Takke PTYTHBIM €O IIKaJOW M3 MOJOYHOIO
crekna, 1neHa paenenus 0,5°. PesepByap MokeT OBITh WIM IMWIMHAPUYECKUM 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 Kamuuisipa o0pasyercs Cy)KeHue, MpensITCTBYIoIee CBOOOJHOMY IepeIBUKEHUIO
pTYyTH M3 Kanmwuisipa B pesepByap. Korma temmepaTypa moBbIIaeTCs, pTyThb O] JE€HCTBHEM
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 COCTOSHHHM IIPEOAOJIETh CUJIBI TPEHUSA 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[[ias Toro, 4yToOBl pTYTh ylIIa 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, YJaJEeHHbI OT pe3epByapa, 4TOOBl 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 Ha6JHOJICHI/IIO.

@

&
T™-2

™-1

/i

dopma A Crpanuna 34 u3 64



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

a 3]

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

Munumanvhoiti mepmomemp CIYKUAT JUIsl U3MEPEHUS CaMOM HU3KOM TeMIEpaTypbl MEXIy
CpOKaMH HAONIOJACHHUNA. DTOT TEPMOMETpP CIUPTOBOH, MMEET BCTABHYIO IIKAy U3 MOJOYHOTO
crekna ¢ nenHol genenus 0,5°. PesepByap mwimHApudeckuil. Kanmwwisip 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 CHUPTA MOMEIIEH HEOONbIIONW TOHKHIA
CTEKJISIHHBIA ITH(PTUK C YTONIIEHHBIMU TYNBbIMA KOHLAMHU. [Ipu BepTHKaTIbHOM  TOJOKEHUU
(pe3epByapoM BBepx) ITHPTHK CBOOOJHO TIEpEMENIACTCS BHYTPH CIOHPTa JO IUICHKH
MOBEPXHOCTHOTO HATSDKEHUS. B TOPU30HTAIBEHOM IMOJOKEHUU OH JIBUTAETCS 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 TEMIIepaTyp, a IITU(PTUK OCTaHEeTCI Ha YpPOBHE MHHUMAIbHOU
TEeMITepaTypHhI.

VYcTaHaBIMBAaIOT TEPMOMETpP BCErJa B TOPU3OHTAIBHOM TMOJOXKEHHWU. Bo  Bpems
HaOI0IeHU, HEe Tporasi pykaMu TePMOMETP, OTCUUTHIBAIOT MUHIUMAIIbHYIO TEMIIEpaTypy MO KOHILY
mtudTa, yIadeHHOTO OT pe3epByapa, U CPOUHYIO TeMIlepaTypy MO MOJOKEHHUI0 MEHHCKA 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 TepMoMeTp-1Iyn VBaHOBa CIyXUT JJIsi U3MEPEHUS] 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 PE3epPBYyapoOM TEpMOMETpa MOMEIIEHbI METHbIE
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 moOrpyxkeHus. s w3MepeHus cHadaia MpoOypHBaIOT
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. Boga B atmocdepe

JlaGoparopHas padora 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 TUTPOMETPUYECKUM U IICUXPOMETPUYECKUM METOJaMU U3MEPEHUS
BII&KHOCTH 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 m3aMepeHuUs 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 YCTPONCTBA TUTPOMETPOB M IICHXPOMETPA U METOTUKH U3MEPEHUS
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- Mpulopa, COCTOSIIETO U3 JIBYX 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 HpOUCXOAUTh HUCIAPEHHE MU, CJIEIOBATENIbBHO, T€M HIDKE OyAyT MOKa3aHHS CMOUYEHHOI'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=E"-Ap (t-t") x (1+0,00115x 1), ella

Trac:

)

E’ - mnapuuanbHOE JAaBiIeHWE — BOJSHOIO I1apa, HACBHILAIOLIErO IPOCTPAHCTBO, IPU

TEMIEPaType CMOUYEHHOTO TEPMOMETPA;

A — ncuxpoMeTpuuecKkuil KodpUIIUEHT, YUUTHIBAIOIINI CKOPOCTh ABM)KEHUS BO3yXa;

p — atmocepHoe nasienwue, rlla;

tut’ - cOOTBETCTBEHHO TEMIIEpPATypa CyXOro U CMOYEHHOI'O 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

CTaHI_II/IOHHHﬁ NCUXPOMETP COCTOUT U3 JABYX OJWHAKOBBIX TCPMOMETPOB C ACICHUAMH

yepe3 0,2°C, yCTaHOBJICGHHBIX BEPTUKAJIBHO HA IITATUBE B IMCUXpPOMETpUUECKOr Oynke. PesepByap

IIPaBOTO TEPMOMETpa IUIOTHO OOEPTHIBACTCS B OJMH CJIOH KyCOYKOM OaTmcra, KOHEI[ KOTOpPOro

OITYCKaeTCsl B CTaKaHYMK C JAUCTUIUIMPOBAHHOM BoAoOH. [IpumensieTcs cnenuanbHblil copT 6aTucra,

06J1ana}ou11/1171 HCO6XO,Z[I/IMBIMI/I TUT'POCKOIINYCCKUMU CBOMCTBaMH.

KPBILIKON C MPOpe3blo A OaTHcTa.

®opma A

CrakaH4nk 3aKpPbIBACTCA

Crpanuna 37 u3 64



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

Puc. 12. CranmoHapHbIi ICHXPOMETP

CHsATHE OTCYETOB IO TEPMOMETpPaM JIOJKHO NPOU3BOAUTHCA KaK MOYKHO 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
BO3/lyXa, a MpU OTpULATeIbHON Tonbko 10 -10°C, T.Kk. mpu Ooyiee HU3KOH 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 HaOJIOJEHMH, 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
BeCbMa TpyAHO. LI 3TOro HEOOXOOMMO NPUKOCHYTbCA K OaTHCTy KapaHJAIIoOM, Ha KOHLE
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; MPU ATOM BBLIEIWIACH CKpbITasl TEIJIOTa, 33 CYET YEro M YBEJIMYMIIOCH IIOKa3aHHe
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. MaKCHMajbHass YIPYTOCTb BOASHOIO Iapa, BXOJAIIas B
NICUXPOMETPUUECKYIO (hopMyITy, HaJl BOAOH U JIBAOM pa3ilyHa.

Bbruncnsior XapakTepUCTUKU BJIAXXHOCTHU IO pe3yjbTaTaM M3MEPEHHH MO ICUXPOMETPY C

MOMOIIBIO CIIENUAIBHBIX IICUXPOMETPUUYECKUX TaOJIHII.
AcnMpanuoHHbIH ICHXpoMeTp ( TICHXpOMETp AccMaHa)

AcCNHpanvoOHHBIN NCUXPOMETP NPEIHA3HAYEH IS U3MEPEHHUs TEMIIEPATypPhl U BIAKHOCTH
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. AcniupaninOHHBIN ICUXPOMET]

@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 TAK)KE MMEET JIBa TEPMOMETPAa MEHBLIETO 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 COEIMHEH C aclUpaToOpOM, MPOCACHIBAIOIINMM HApPYKHBIH BO3JIyX
yepe3 TPYOKH, B KOTOPBIX HaXOAATCS pe3epByapbl TEPMOMETPOB. ACIHMpATOp MUMEET MPY>KUHHBIN
MexaHusM. llpyxkuna 3aBoauTcs kmodoM. TpyOku chenanbl ABOHHBIMHU. PesepByap mpaBoro
TEPMOMETPA OOBEPHYT KOPOTKO OOPE3aHHBIM OATUCTOM.

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 HabmonaeHus. [locie cmaunMBaHUs 3aBOJSAT acUpaTrop, KOTOPbII B MOMEHT
oTcyeTa JOoJDKeH padoTarh MOJHBIM 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
HaOmronaremto. [Ipu cuiabHOM BeTpe CKOPOCTh acHpalvy HapymaeTrcs. YToObl UCKITIOUUTh 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 METO U3MEPEHHs BIKHOCTH BO3AyXa OCHOBAaH 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 TOJIBKO NPUEMHOM 4YacTblo: y MEPBOrO 3TO 00€3KUPEHHbIN
(0OpaboTaHHBI B 3pUpe W CIUPTE) UYEIOBEUSCKHUU BOJIOC, 00JaJAIOMUN CBOWCTBOM H3MCHSITH
CBOIO JUIMHY T1OJ BIMSHUEM HW3MEHEHHUS OTHOCUTEJIIBHOM BIAXHOCTH, Yy BTOPOrOo —
TUTPOCKONMYECKass OpraHuveckas IUICHKa, CIOCOOHas M3MEHSTh CBOU JIMHEWHBbIE pa3Mepbl IpU
U3MEHEHUU OTHOCUTENIHON BIIAXKHOCTH.

Bonocnoii euepomemp  OH npenHasHaueH JUIsl U3MEPEHUS OTHOCUTENIBHON BIAXXHOCTH
BO3yxa U HauOoJiee pacHpoCTpaHEH Ha CeTU MeTeopoJjiornyeckux craHuuid. Eme B 1783r.
Coccrop BepBble U3TOTOBUII TUTPOMETP, MPUMEHUB 00€3KHUPEHHBII BOJIOC.

IIpy M3MEHEHUH OTHOCHUTENBHOM BIAXKHOCTH BO3JyXa M COOTBETCTBYIOLIETO HM3MEHEHMS
JUIMHBI BOJIOCA CTpeJiKa IMOJ JAEWCTBUEM Ipy3HKa MEepeMeIlaeTcsl OTHOCUTENbHO IKaibl. Tak Kak
CBSI3b MEXIY YAJIMHEHHEM BOJIOCAa U OTHOCUTEIBHOM BJIAXKHOCTBIO BO3/TyXa HE JIMHEIHAas, TO IIKaja
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 ACIAar0TCA JO ICJI0ro ACJICHUS IIKAJbI.
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Puc. 13. BonocHoii rurpometp: 1 — Boioc, 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€HHUs JEHCTBUTENbHBIX 3HAYEHUH OTHOCUTENIbHOM BIIQXXHOCTHM 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 TuUrpoMerpy B TedeHue 1-1,5 wmecsma 10
HACTYIUIEHMsI YCTOMYMBBIX TemmepaTyp Huxke -10°C. [Io »>TMM U3MeEpEeHUsIM CTPOUTCS
rpaduk CBSI3U MEXIy MOKa3aHUSMU ICUXPOMETpa M TUIPOMETpa, MO KOTOPOMY M ONpeIensercs
MONpaBKa.

'urpomMeTp ycTaHaBIMBaeTCA B ICHXPOMETPUUECKON OyJKe U KPEMHUTCS Ha MITAaTUBE MEXKITY
CYXHUM U CMOYEHHBIM TEPMOMETPAMHU.

Inenounvi  euepomemp . Ilpubop COCTOMT W3  UYYBCTBUTEIBHOTO  DJIEMEHTA
B BHIE Kpymiod amadparmpl, U3 OpraHUYECKON IUICHKH, I[epelaTOYHOTO YCTPOHCTBA,
CTPEJIKH M METaJUIMYeCKOM paMKH, Ha KOTOpoil kpemstcs naeranu. lloctosiHHOe HaTsHKeHUE
IUIGHKH O0ECTeunBaeTcsl TPY3UKOM. ['urpomerp paccuntan Ha paboTy B JAMAana3oHe
temriepatyp oT -60 mgo + 35 °C. Ilpenensr uamepenus Biaxxaoctu ot 30 mo 100%, morpenrHocTh
m3mepenuss +£10%, nena nenenus mkanel 1%. Ilkama, B OTaM4HMe OT BOJIOCHOTO THIPOMETPA,
paBHOMepHasi. OH xopomio paboTaeT B KIMMAaTHYECKHX YCIOBHSX C HHU3KOM TeMIiepaTypoi

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

Tuepoepagpor. J1si HEeNpepbIBHON PETHCTpAlMK U3MEHEHUH OTHOCHUTEIHHOW BIIAKHOCTU

UCTIONB3YIOT CAMOMHCIIBI — 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 nepo. CepeauHa Mydka BOJIOC HajJeTa Ha KPIOYOK, KOTOPBIA €
MIOMOIIBIO CHENUATBHOIO YCTPOMCTBA CBA3aH CO CTpenkod. HaTskeHue mydka BOJIOC CO3JAETCs
Ipy3UKOM. l3MeHeHue [IMHBI BOJIOC NPU HM3MEHEHUM OTHOCHUTEIBHOM BJIAXKHOCTH BO3]yXa
NIEPEAETCs Ha CTPEIIKY C 3aKPEIJICHHBIM Ha €€ KOHIIE I1E€POM, 3all0JIHAEMbIM YepHHIaMu. YacoBoi
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 CpPaBHCHUS 3HAYCHUH OTHOCHUTCIILHOM BJIOKHOCTH 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. HaGuntoieHusl 10 CTaHIMOHHOMY 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 HEOOXOAMMBIE TIONIPABKU B MTOKA3aHUsI TEPMOMETPOB U OapoMeTpa

4. Tlo ncuxpoMeTpuyecKuM TalOaMILaM ONpeaeIuTh XapaKTePUCTHKH BIAXKHOCTH
2. HaGxnroieHus 1o acrupalioOHHOMY IICUXPOMETPY

1. Vkpenuth ncuxpoMmerp B IUTaTUBE W MpoBecTH HaOmoneHus. Jlns storo HabOpath B
PE3MHOBYIO TPYILY BOJABI, HAJIETh HA HEE 3aKHUM, NTOJOTHATh BOJY B MUIIETKE JI0 yKa3aHHOM
METKM Ha CTekje. 3aTeM BBECTH IHUIETKY B TPYOOUKy, IJleé HaXOAMTCS 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
CMauMBaHMs HE HaXaTh Ha TIpYyIly, TaK Kak IpH 3TOM BOJAA MOXET MONacTh 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 BpeMsa. Uepe3 4 MHUH Ioclie 3aBojAa CHAENaTh
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

Bomnpocsl k Teme:
1. Yro Takoe BIIAXKHOCTH BO3/TyXa?
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 NCUXPOMETPUUECKOTrO CIIOCO0a U3MEPEHUS BIAXKHOCTH BO3AyXxa?

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 THTPOMETPOB

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?

JladopaTropnasi padora 66. I3mMepenue 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 ¢ OCOOCHHOCTSMHU HAOIOICHHH 32 OCaJIKaMH 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. TlIpoBectn HaOIIOAECHUS 32 CHEKHBIM 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 M3MEPEHU MPECTABUTH B BU/IE TAOJHIIBI.

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 pe3yJbTaTe HEMOCPEICTBEHHOW KOHICHCAIINH WU CYOJIMMAIlUX BOASIHOTO
napa u3 BO3/yXa, - poca, HHeH, H3MOPO3b, TOJIO0JE].

Ha meTeoponornyeckux CTaHIMSAX H3MEPSIOT KOJMYECTBO BBIMABIIMX OCAJIKOB IEPBOM

TPYIIIBI M PETUCTPUPYIOT HAYaI0, KOHEIl U MHTEHCUBHOCTh BCEX BHJIOB OCAJKOB.
HN3mepenue ocaikoB, BLINABIIKUX U3 00J1aKOB

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 KOTOPHIX IPOU3BOAUTCS HM3MEPEHHE OCAAKOB, HA3bIBAIOTCA
ocagkoMmepamu (noxxaemepamu). Ilo KOHCTpYKLMM OHM OY€Hb MPOCTBL: 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
NOBEPXHOCTH 3eMid. HeoOxommmoi wYacThio oOcaJkoMepa sBISETCS 3allluTa, CIy)Kamas st
YMEHBUICHUS 3aBUXPEHUH, 00pa3yoLIMXCcs B BO3AYILIHOM ITOTOKE y IPUEMHOTO BEJpa, a TAKKE IS
YMEHBIIECHUS BbIYBaHUs CHera U3 ocaakomMepa. [lnanounas 3ammra cnocoOCTBYET pa3ipo0sIeHUI0
u OousiblieMy OCHa0JEHUIO0 BO3AYIIHOIO IIOTOKAa OKOJO MPUEMHOM 4YacTHh, 4YTO MPUBOIUT K

YBEJIMUYEHHUIO COOMPAEMBIX OCa/IKOB.
Ocankomep TperbsikoBa

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

B xommiekT ocaakoMepa BXOJAT IUIAHOYHAs 3allMTa, TaraH JUIsl YCTAaHOBKM BeIpa 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 BllassHa KOHYCOBUHAS AMadparma, OTBEpCTUE KOTOPOH 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 HAOIOICHUH BEJPO 3aKPbIBACTCS KPBHIIIKOH.

3amura ocagKoMepa COCTOMT M3 16 M30THYTBHIX TpaleUUEeBUIHBIX IUIAHOK, CKPEIJICHHBIX
CBOMMM BEpXHMMHM U HIKHMMU OCHOBAaHMSIMH Ha CHEIHUaJbHbIX Kosbliax. OJHako 3amura
MOJIHOCThIO HE HUCKJIIOYAaeT BIMAHUS Berpa. [loaTomy ais ycTaHOBKM OcagkoMepa BbIOHparoT
HanOoJiee 3alIMIEHHOE OT BETpa MECTO Ha MeTeopoJiorHueckoi mromaake. 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 (nepeanuii mnaH), ocaakomep TpeTbsikoBa (3aIHUHN TIaH)

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 U CTaBAT BTOpOE BeApO B TaraH. Beapo yHOCAT B MOMEIICHHWE CTaHIUHU, TJIe
CKOMUBIIYIOCS BOAY Yepe3 CIMBHONM HOCOK BBUIMBAIOT B H3MEPUTEIHHBINA CTaKaH.

N3meputenbrbiii cTakan ocaakomepa umeeT 100 menenuii. llena xaxmoro aeneHusi paBHa
2 oM’ [Ipu npuemHnoi mnomaau Beapa B 200 cM’ Takas BeIMYMHA cootBeTcTBYyeT 0,1 MM BBICOTHI
CJIOSl OCAZKOB B Befpe. Ecam KOTU4ecTBO OCaJKOB MPEBBIIIAET EMKOCTh CTaKaHa, X U3MEPSIOT B
JIBA WJIA HECKOJIBKO MTPHEMOB.

Ecnu ocanku TBepAble WIIM CMEIIaHHbIE, TO U3MEPEHHUS TPOU3BOJIAT MOCTE TOT0, KaK 0CaIKU
pacTaror.

K wu3MmepeHHOMY KOJTMYECTBY OCAQJKOB MPHUOABISAIOTCS TOMPABKH, YUUTHIBAIOIINE
CMa4MBaHHUE OCAJKOMEPHOTO COCyla M YACTHYHOE HUX HCIApEHHe: s OCAIKOB TBEPABIX B
konudecTBe 6osee 0,5 mm nompaska +0,1 Mm; 17151 KUAKKAX ocankos 10 0,5 MM mornpaBka

+0,1 mm, 6onee 0,5 mm mompaka +0,2 MM.
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[TnroBuOTpad
HJ'IIOBI/IOl"pa(l) npeaHasHauc€H JJId HereprBHOﬁ peructpanmuu KOJIMYECTBA,

MPOJOKUTEILHOCTH M MHTEHCUBHOCTH BBINAAAIOIMINX 0CaakoB. OH COCTOMT M3 NpPUEMHUKA U
PETUCTPUPYIOIEH YacTH, 3aKII0YEHHON B METAITMUECKUH 1mKad BeICOTOH 1,3 M.

B kauecTBe IpHEMHHKA OCAJKOB CIYXKUT OTKPBITBIM LMIUHIAPUYECKUM COCyHd C
BOCIpUHUMarONIeH miomaaso 500 cMP. Colwuparomiascsi B 3TOM COCYJIe BOJIa CTEKaeT 1Mo TPyoOKe B
pacroIoKEHHBIH HUXKE BOAOCOOPHBIA COCYZ, B KOTOPOM IOMEIIEH MOIUIABOK C BEPTHKAIbHBIM
CTEP’KHEM CO CTPEJIKOM M MepoM Ha BepxHeM KoHIle. [lomiaBok moiHUMAaeTCs 0 Mepe HAKOILJICHUS
OCaJIKOB B COCYJE€, M IEpO BBIUCPUMBACT JIMHUIO HA JHArpaMMHOM JIGHTE, YKPEIUICHHOW Ha
Bpatatoiemcsi 6apadane (¢ cyrounbiM o6opotom). [Ipu HamonHeHuU BOJOCOOPHOTO cOCya BoJa
ABTOMATUYECKU CIIMBAETCA 4Yepe3 CTEKISHHYIO TpyOKy-cupoH. B MOMEHT ciivBa mepo omyckaercs
110 OTBECHOM JIMHUH Ha HYJICBYIO OTMETKY rpadmuka.

[To murroBHOrpaMmMe MOKHO YCTAaHOBUTBH HA4ajlo U KOHEI], KOJIMYECTBO, MTPOIOJDKUTEILHOCTh
0CAaJIKOB, a TAK)K€ HHTEHCHUBHOCTb, T.€. KOJIMYECTBO OCAJIKOB B €AMHUILY BPEMEHHU (MM /MHH).

[TnroBuorpad ycTaHaBIMBAIOT PSAOM C OCAJKOMEPOM Ha TOH ke BbicoTe (2M). OceHslo, C

MPEKpaIICHUEM XUIKUX 0CATKOB, TUTIOBHOTpad yOUparoT ¢ MIIOMIAIKH.
Habmronenus 3a CHeXHBIM TOKPOBOM

OCHOBHBIMU XapaKTEPUCTUKAMU CHEXXHOI'O MOKpPOBA SIBJISIOTCS €0 BHICOTA M IJIOTHOCTD.
Pacnonarast fTaHHbIMHM 00 3TUX BEJTMYMHAX, MOKHO BBIYHCIIUTH 3aI1ac BOJBI B CHE)KHOM ITOKPOBE.

HaGmntoneHus 3a CHEKHBIM TIOKPOBOM COCTOSIT B OIIPEEIEHUH HATMYMsI CHEXXHOTO ITOKPOBa,
CTETEeHH MOKPBITUS UM OKPECTHOCTEN CTaHIIMM, U3MEPEHUH €T0 BBICOTHI U III0THOCTH. Kpome Toro,
HAOJIOJIAIOT 3a XapaKTepOM 3aJleraHHsl CHEXHOrO IMOKPOBA U €ro CTPYKTYpOil, Haau4yueM u
TOJILIMHOM JIEITHOM KOPKU U COCTOSITHUEM ITOYBBI TI0]] CHETOM.

Hannune cHeXHOro MOKpOBa, CTENEHb NOKPHITHS W XapakTep 3aJIeraHMsl ONpEAeIstoTCs
€XeJIHEBHO B YTPEHHHM CpOK HaOJIIOJEHHI ImyTeM OCMOTpa BHJIMMOIl OKPECTHOCTH CTaHIMH C
OJIHOTO M TOrO e HauboJyiee BO3BBIIIEHHOIO MeCTa BOJIM3M CTAHLUHU O JECATHOAUILHOMN MIKale.
[Ipu 3TOM 3amucChIBaeTCA YHUCIO AECATHIX JOJIEH NMOBEPXHOCTH, MOKPBITOM cHeroMm. Tak, ecinu
CHEroM TIOKpBITa BCSl MOBEPXHOCTH (BHIUMast), cTaBiAT 10, ecnu mokpeiTo okojo 0,3 BUIUMOM
OKPECTHOCTH, TO 3amuchiBaeTcs 3 u T.1. Ecnu HabmogaroTcs Hebonpmue nsitHa (MeHee 0,1 gactu
NOBEpPXHOCTH), cTaBUTCs (.XapakTep 3ajeraHusi CHEXHOTO IOKPOB ONpPENENSIeTCs BHU3YalbHO:
paBHOMEpHBIH (0€3 cyrpoOOB), yMEpPEeHHO paBHOMEpHBIH (HEOOJbIINE CYrpoObl), OYEHb

HEpaBHOMEPHBIH (00JbIINEe CYrpoOBI), CHET JIGKHUT TOJIBKO MECTaMHu. BbpIcOTa CHEXXHOTO MOKPOBa
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U3MEpSETCS €KETHEBHO B YTPEHHUH CPOK HAONIOACHWI IO TPEM IOCTOSSHHBIM CHETOMEPHBIM
pelikam, YCTaHOBJICHHBIM C OCEHH Ha METEOpOJOTHMYEeCKOi Turomanke. Takke MPOBOIAT
CHETOMEpHBIE CBEMKH II0 MAapUIpyTy, H3Mepss BBICOTY CHEXHOTO IIOKpOBa IEPEHOCHOM
cHeromepHo# peiikoil yepe3 10 mnu 20 M, a IIOTHOCTh CHEra C IOMOIIBIO BECOBOI'O CHErOMEpa

gyepe3 100 unum 200 M.
Cueromepnas perika

ITocTosiHHas cHeromepHas peiika mpeacTaBisieT cOOON epeBSIHHBIN OPYCOK UIMHOW OKOJIO
2M U IIMPUHOW HE MeHee 5cCM, pa3MEUYeHHBbIH M pacKpallleHHbI Ha CaHTUMETPOBBIE IEJICHUS.
OceHbI0 TIpH yCTAaHOBKE PEWKH BOWBAIOT B 3€MIIIO JIEPEBSIHHBIM 3a0CTPEHHBI CHH3Y OpYCOK
JnuHo 30-40 cM C 3amMJIEHHOM CTYNEHBKOM, KOTOpas JOJbKHA HaXOOUThCS HAa YPOBHE 3€MHOU
noBepxHocTU. Ha 3Ty cTyneHbKy ycTaHaBIMBAIOT PeWKy, INIOTHO IPUKpENuB ee K Opycky. [Ipu
HaOJ0/IeHUsAX OepeTcsi OTcueT ¢ TOYHOCThIO 0 1 cm. Ilpu 3TOM OTCUMTHIBaTH HaJ0 BCErAa C

OJTHOTO M TOTO K€ MECTa, MOJIXO/As K peiike He OImKe , 4eM Ha 2M.

> 2 ,'. N 8,

T wlia =Px LI

Puc. 17. IlocTostHHAas cHEroMepHas perka

IlepeHocHast cHeromepHasi pelka- 3TO JEPEBSIHHBIM MPSIMOYTOJIbHBIA Opycok amuHoi 180
CM, IIUPUHON 4 CM M TOJIIMHOW 2 CM, CHAO)KCHHBIM METa/NIMYECKHMM HaKOHeUYHHWKOM. Ha omHoOM
CTOpOHE OpyCKa HaHECeHbl CaHTMMETpPOBbIE AeneHMs. [Ipu morpyxeHuu peiku B CHEr CledyeT

OBITH YBEPEHHBIM, UTO peiKa JOoIIa O MOBEPXHOCTH MOYBHI.
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Ha6JHOI[eHI/ISI 3a I'0JIOJICAHO - U3MOPO3CBLIMHU OTIIOKCHUSIMHU

Ha wmereoponoruueckux CTaHIMSX  OMNPEACSIOTCS — CICAYIOIIUE  XapaKTEePUCTUKU
rOJI0JIEIHO-M3MOPO3EBbIX OTJIOKEHUH: BUJ rOJI0JIEAHO-U3MOPO3EBOT0 OTJIOKEHUS;
IPOIOJDKUTEIBHOCTh 00JIeIeHEeHHs (BpeMsl Hauaja W OKOHYAHMS SBIICHHA); Pa3Mephl OTIOKECHUS
Ha MPOBOJIE; Macca OTJIOKEHUS Ha OJHOM METpPE IPOBOJA; XOJ Pa3BUTHs Ipoliecca roJIoJIeHO-
MU3MOPO3EBOI0 OTIIOKEHUSI.

Habmtoienuss mpoBOJSATCS Ha TOJOJNEIHOM CTAaHKE, PACIONIOKEHHOM B CEBEPHOM dYacTu
METEOPOJOTrnYecKor Iomaakiu. CTaHOK COCTOUT U3 TPEX CTOEK C YKPEIUIEHHBIMH Ha HUX JIBYMS
napaMy MpoBOJIOB, KOTOPBIE CIIyKaT MPUEMHUKAMH OTJIOKEHUH JipJa. B miane cToliku oOpa3yroT
IpsIMOM yroJl, 0JlHAa CTOPOHA KOTOPOTO HAMpaBJIeHa C ceBepa Ha Ior (MepuIuOHabHas), a Apyras- ¢
3anaja Ha BocTok (mmpotHas). [IpoBoga anuuoit 90 cM, nruamerpom 5 mm. [Ipu BeicOTE CHEXHOTO
nokpoBa /10 50 cM HIKHHE TTPOBOJIa HaXosaTcs Ha BbicoTe 190 cM, a Bepxuue —Ha BbicoTe 220 cMm
HaJ IOBEPXHOCTHIO MOYBbI. [Ipu OosblIel BBICOTE CHEXHOIO MOKPOBA COOTBETCTBEHHO U OOJIbIIE
BBICOTA MOJIBECKU MTPOBOJIOB.

HwxHue mnpoBoga mpu HaOJMIOAEHUH HE CHMMAIOTCS, Ha HHUX H3MEPSIOT IONEpedHbIe
pa3Mepsl OTJIIOKEHUs. BepxHue mpoBojia CHUMAIOTCS JJIsl ONpEAeTeHHUs] MacChl OTiIoxeHus. Jlig
ATOM 1LIeTM Ha BEPXHHUM NPOBOJ HA/IEBalOT CHELMAIbHYIO BaHHY, 3aKpbIBAalOT €€ U BMECTE C
MIPOBOJIOM MEPEHOCT B MOMEIIEHUE. BMECTO CHATOro mpoBOJa yCTaHABJIMBAIOT 3aMacHoi. Maccy
OTJIOXKEHHs Ha y4yacTKe MpoBoJa JJIMHON 25 cM (IyinHa BaHHBI 25 CM),0Ka3aBIIErocs B BaHHE,
OTIPENIeNIAI0T TOCe TassHUS C TIOMOIIBI0 MU3MEPHUTEIBHOIO cTakaHa ( B cM’).Macca OTIOKEHHS B
rpaMMax 4YHCJIEHHO paBHa 00bEMY B KyOMYECKMX CaHTHMETpax. 3areM YMHOXXeHHeM Ha 4
OTIPEAEIIAIOT MacCy OTJIOKEHHUS, TPUXOAAIIYIOCS Ha | M JUTMHBI IPOBO/IA.

Pa3mepsl 0Tn0XkeHUs U Maccy ONPEAEIAIOT MOCIE MPEKPALEHUS HapacTaHUs OTJIOKECHMS.

HabmroneHus npoBoasT KaXKable JBa yaca.
Ocankmu, o0pa3yrommecss Ha NOBEPXHOCTH 3¢MJIM M HA NpeaMeTax

Poca npencrapisser coOOW MENKHE KalebKH BOJBI, TOSIBJISIONIAECS HA TIOYBE, TPaBE
TOPU3OHTANBHBIX MpeIMeTaX B HOYHOE BpeMs CYTOK MpU TMOJIOKHUTEIBHOW TeMIleparype.
OOpa3zoBanue pochl OOYCIOBIEHO KOHJCHCAIMEH BOASHOTO Tapa W3 BO3JIyXa B pe3yibTare
paIuaMOHHOTO M3JTYYCHUS U OXJIAXKIEHH 3€MHOHN MOBepXHOCTH. Yamie Bcero oHa HaOIoaaeTcs
npu 6e3001a9HOM Hebe, KOT/1a U3TydeHUE YCUITMBAETCS, U TIPH C1ab0M BETpe U IITHJIC.

Hneii — 510 TBEpIbI MEIKOKPUCTANTUYECKUN 0CaT0K, 00pa3yIOMIMNACS , KaK IpaBUiIo, HA
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TOPU3OHTAIBHBIX IMOBEPXHOCTSIX B PE3yJIbTaTe WX PAJUAIMOHHOTO BBIXONKUBAHUS, HO TIpU
OTpHULATENIbHBIX TEMIIEpaTypax.

H3mopo3zs — Oenblii, PHIXJIBIA 0CAAOK KPUCTAJUIMYECKOTO WM 3E€PHHUCTOTO CTPOCHUS,
HaOJIIOJAIONIMICS HAa BETBSAX JEPEBBEB, MIPOBOJAX U APYrUX MpPEIMETax B MOPO3HYIO MOTOIY IpPHU
Ca0bIX BETpax. YCIOBUSMH, ONarOMpUSATCTBYIOIIUM OOPAa30BAHHUIO KPUCTATMYECKONH H3MOPO3H,
ABIIIETCS. HAJIM4YUE JIEISHOTO TyMaHa WM WIJ, HapAluX B BO3AyXe, KOTJa OTHOCHTENbHas
BIaXXHOCTH Onu3ka kK 100%. B 3ToM citydyae KpuCTasuibl, YK€ OCEBILME Ha MPEIMETax, SIBISIIOTCS
saipaMu CyOJIMMaIiy, BOKPYT KOTOPBIX MPOUCXOAUT OBICTpOE HapacTaHUE MYIIMCTOW OaXpOMBI U3
JensHbIX KpucTaioB. Kpucrtamanueckas M3MOpo3b HaOJIIOAETCsl Yalle BCEro MpH TeMIeparype
Huke -15°C.3epHucTas u3MOpPO3b O0pa3yeTcss BCIEACTBHE HaMep3aHUs Ha MpeaMeTax
NepeoXJIakKICHHBIX Karenb TymaHa. Ee HapacTaHUIO CHOCOOCTBYIOT OOJIBIIME CKOPOCTH BETPA,
rycTOM TymMaH ¥ HeOOJIbIIoNH Mopo3 (uatie -2...-7°C).

T'ononeo — cnoii MaTroBOro WM IMPO3PAYHOrO JIbJIA, HAPACTAIOLIEr0 Ha 3€MJIE WU
pa3IMYHBIX MpEAMETax BCJEACTBUE 3aMEp3aHMsl Kaleb MEePEeoXJIaXJACHHOTO OIS WU MOPOCH.
OO6b1yHO rosoNien ObiBaeT mpu ciadbix Moposax (ot 0 mo -5°C). MuHorma oOpa3oBaHue rosonena
HaOJIOAeTCsl U TIPH MOJOKUTETFHON TeMIlepaType, KOraa MPOUCXOAUT pe3Kasi CMEHa BO3IYIITHBIX
Macc. Ha mMOBEpXHOCTH OXJaKJIEHHBIX MPEIMETOB, MMEIOIIMX OTPHIATEIIbHYI0 TeMIepaTypy,
BBINA/IAI0T JOXKIb UM pOca, KOTOPBIE TOTYAC 3aMEP3atoT.

Bomnpocsl k Teme:

Yro mpeacTaBisioT coboil aTMocgepHble 0caaKu?

Ha xakue rpynmnsl pa3aenstorcst aTMOCepHbIe OCaaKu?

Kak BbIpaxaroT KOJIMYEeCTBO OCAIKOB?

Kak HaszpiBaercs mpulop A U3BMEPEHHS 0CaAKOB?

KakoBa KOHCTpyK1Hs ocankoMepa?

KakoBbl OCHOBHBIE XapaKTEPUCTHKH CHEKHOTO MOKpOBa?

Kak BBIUMCIISAIOT 3amac BOJBI B CHE)KHOM MTOKPOBE?

B yem 3akmrogaroTcst HAOMIOACHUS 38 CHEXHBIM TOKPOBOM?

Yro nmpencrasinsier co0oif cHeromepHas peiika?

10 Kak ycTanaBnuBaeTcs cHeromepHas peiika Ha MET€OpOJIOrHUeCcKOl miomasake?
11. HazoBure ocaaku, o0Opa3yronmecs Ha MOBEPXHOCTH 3€MJIM U Ha IPeAMETax
12. B yem 3akiroyaeTcs KIIMMaTHIECKOe 3HAYCHUE CHEXKHOTO IMTOKpoBa?

LCoNoOARWNE

3AJJAHUE

1. OmpenenuTh BENUYUHBI MPOJOJIKUTEILHOCTH OCAIKOB, WX CYMMbI uepe3 10-MHHYTHBIE
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WUHTEPBAJIbIL.
2. BbIUMCINTB CPEIHIOI U MAKCUMaIbHYI HHTEHCUBHOCTb OCaJKOB B MM /MMH.
3. IIpoBecTH n3MepeHHE KOJUYECTBA BBINABIINX OCAIKOB

4. TlpoBecTH HAOIMIOACHUS 32 CHEXHBIM IIOKPOBOM.

JlaGopaTopHnas pa6ora 6 B. HaGnronenus 3a obmakamu.

Llenb paboOThI — MOMYYHUTH NPEACTABICHUE O HAOMIONEHUH 3a 00aKaMi ¥ METOJHMKE MPOBEICHUS
HaAOJIFOIEHUNA
3anaun pabOThI:
1. Omnpenenuts Gpopmy 001aK0B
2. OnpenenuTb KOJIMYECTBO 0OJIAKOB
3. Omnpenenenue BHICOTHI HUKHEHW IPaHULIBI 00JIaKOB (BU3YaAJIbHO)
CpenctBa: atinac o6sakoB. HaGmoneHust mpoBOAATCS HA OTKPBITOH IUIOMIAKE.
3agaHue:
1. O3HaKOMHTBCS C METOJMKOW MPOBEICHUS HAOIIOICHUI 32 00JIaKaMu
2. O3HaKOMHTHCS C aTJIacOM O0JIaKOB
3. TIpoBecTr HabMIOACHUS 32 O0IAYHOCTHIO
Pe3ynbrarhl: U3y4nTh METOIMKY IIpOBeeHHS HabmoaeHus 3a obnakamu. [IpoBectu Habm0OAeHUS 1
pe3yabTaThl HAOMIOACHUN TPEICTABUTH B BUJE 3aITUCH.

Knaccudukanms o6maxoB

XapakTepucTuka OOJAYHOCTH HY)XKHA CHHONTHKAM JJis MOJNyYeHHUs MaHHBIX O TeKyIlen
HoroJie, /Ui NPOTHOCTUYECKUX LIeNeH, a TaKkkKe MPU 00CITy’)KUBaHUH aBUAIUH.

HaGmronenus 3a 0671a4HOCTBIO COCTOSIT B ONPE/IEIEHUU KOJIMYecTBa 00JIaKOB, UX GOpM U
BBICOTHI HaJ] YPOBHEM CTaHIIHH.

[Ipu MeTeoposnornueckux HaOMIOACHUSX MPUHATA MOpdoornyeckas (10 BHEIIHEMY BUIY)
MEXyHapoaHas Kiaccudukanus o6sakoB, BkIrodaromias 10 pomoB, KOTOpbIE B CBOIO OYepe]b
MOJPA3JIENIAI0TCS Ha Psil BUAOB M PA3HOBUIHOCTEH:

Obnaxa eepxnezo Apyca pacnonazaromcs Ha 8blcomax 6onee 6 km
1.ITepuctsie — Cirrus (Ci)
2. ITepucro-kyuessie- Cirrocumulus (Cc)
3.ITepucto-cnouctsie- Cirrostratus (Cs)
Obnaka cpeoneeo sapyca — Ha évicomax 2-56 km
4.Bricokokyuessie- Altocumulus (As)
5.Bricokocnouctrie-Altostratus (As)

Obaaxa HUMCHe20 APYCca — Om 3eMHOU NOBEPXHOCU 00 8bICOMbL 2 KM
6.Cnoucro-kyuessie — Stratocumulus (Sc)

7.Cnoucto-noxaessie- Nimbostratus (Ns)
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8.Cmowuctrie- Stratus (St)
Obnaka 6epmuKanIbHO20 Pa36umMus — OCHOB8AHUL 0ObIYHO PACNONASAIOMC 6 HUJICHEM sApyce, a
6EPUULHBL MO2YM NPOHUKAMb 6 CPEOHUIL U 6 BEPXHULL APYCbl

9.Kyuessie- Cumulus (Cu)

10.KyueBo-noxaessie- Cumulonimbus (Cb)
Omnpenenenre GopM M KOJIMYECTBA 00JIAKOB

Omnpenenenre KOIM4eCcTBa 00JIAKOB, T.€. CTENEHb MOKPHITUS HeOa oOllakaMu, MPOU3BOIUTCS
BU3YaJIbHO MO JecATUOAIUIbHON 1IKaje. Heo0XoIuMo OLIEHUT, CKOJIBKO JECSTHIX J0JIel HEOECHOIo
CBOJIa 3aHATO OOJIaKaMH, CUUTasi MPOCBETHI MEXIy oOjakamMHu Kak HeOO, CBOOOAHOE OT OOJAKOB.
Odyenp HEOONBILINE MPOCBETHI B pacueT He npuHuMarorca. bamn «0» cTaBUTCS TpU OTCYTCTBUU
00JaKoB, a Takke B TOM cllydae, Korga oOmakamu mokpbeito mMeHee 0,5 Oamma. Eciu obnaka
3akpeiBatoT 0,1 HeOGocBoma, craBsat 1 OGamwr, 0,2 -2 Gamwna u T.4. [Ipy momHOM MOKPBITUM Heba
obmakamu craButcs 10 Gamios. [Ipu Hamu4yuM MPOCBETOB B 00JIAYHOM IMOKPOBE, COCTABIISIOIINX
0,5 6amna wim mensbIe, nudpa 10 3akimodaercs B KkBajapat [,

[Ipn HaOmoeHHWM OLIEHWBAeTCs o0O0IIee KOIUYEeCTBO OO0JIAKOB BceX ApycoB (oOmias
00J1a4HOCTh) M KOJIMYECTBO OOJIAKOB TOJIBKO HIDKHETO sipyca (HMXKHSS OOJauyHOCTH). 3amuch
MPOBOJMTCS B BHJIE JIPOOU: B YHCITUTEIIC - 00IIas, B 3HAMEHATEIIC ~HIDKHSS 00JIAYHOCTb.

[Ipu ompenenennn GopMm 00JIaKOB TMOIB3YIOTCS MexayHapoaHOW Mopdoaoruueckon
KIaccudukanuel, npuseaeHHoi B ATiace o6m1akoB. [1o Atnacy o6nakoB onpeaenstor Gpopmy, BU
Y Pa3HOBHUIHOCTU OOJIAKOB.

[Mpumep 3amucu: 0/0 — sicuo; 8/0 Ci - obnakoB HmxHero spyca Her; 8/3 Ci ,Cu — obmas

0071a9HOCTh 8 0AIUTOB, 00TAYHOCTH HIKHETO sIpyca , IpecTaBieHHas obmakamu CuU, 3 Oaa.
N3mepenue BbICOTHI HUKHEH IPaHUIBI 00JIAKOB.

ITon BbICOTOH 00JIaKOB MOHUMAIOT BBICOTY MX HIDKHEH TpaHHUIBI HAJ MOBEPXHOCTHIO 3€MIIH.
B ocHOBHOM M3MEpSIOT BBICOTY O0JIaKOB HM)KHETO U cpenHero sipycoB (He Bbime 2500 m). Ilpu
TOM OIpenessieTcss BbICOTAa cCaMbIX HM3KUX oOjakoB. Ha MeTeoposornyeckux CTaHIMSIX
npeo0iajalomuM, a MpH OOCIYKMBAaHMHM aBHALlUM OCHOBHBIM METOJIOM HM3MEpPEHHsS] BBICOTHI
HIDKHEH TpaHMIbl OOJIAKOB SIBJISIETCS CBETOJOKALMOHHBIM METOJ. DTOT METOJ| peanusyercs B
UMITYJIbCHOM H3MepuTene BbIcOThl 00jakoB MBO -1M. B HEKOTOpBIX ciydasx OIpec/ICHHE
BBICOTBI HWYKHEH TpaHUIIbl 00JIaKOB MOXKET BBIMOJIHATHCS MIAP-TIHIIOTHBIM METOOM.

Bomnpocs! k Teme:
1. Yro Takoe 06mako?
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Nk~ WN

Kaxk ob6pasyrorcs o6naka?
B uem 3akmrouaroTcs HaOIIOACHUS 33 00JIAYHOCTHIO?
MexnayHapoaHas Kiaccudukaius 00J1akoB

Kak nensar obaka mo BeIcOTaM X 00pa3oBaHUs?
Kak gensrcst o6maka mo ¢azoBoMy COCTOSHUIO?

Uro Takoe si/ipa KOHISHCAIHH?
Kak ornieHuBaercs konndecTBo 001akoB HeOocBoie? KakoB cyTOUHBIN X0/ 001a4HOCTH?
KakoB romoBoii xo 001auyHoCTH?

9. Kak npoBoasT onpeiesieHue Koarm4ecTBa 001aKkoB?

10. Kak omnpenensitor ¢opMy 0051aK0B?

11. Kak onpeAensroT BEICOTY HUKHEHN TpaHUIIbl 001aKOB?
12. JIns xakux 1enneil Hy>KHbI XapaKTEPUCTHKH 00JIaqHOCTH?

3AJTAHUE

1. Onpenenuts popmy 00IaYHOCTH U €€ KOTUUECTBO.

Tema 7. AtmocdepHas nupkyasuusa. Kiumarooopaszosanue. MUKpOKJINMAT.
JlabopaTropnas padora 7.

Llenb paGoTHI: AaTh KOMIIEKCHYIO KJIMMAaTHUYECKYIO XapaKTePUCTUKY TEPPUTOPUN

Samauus

1. Ha3Batph KJIMMaTo00pa3yromue mporecchl
2. HazBarb reorpaduueckue HakTopsl KIumara

3.HOCTpOI/ITL KOMILIEKCHBIN Fpa(l)I/IK M0 METCOPOJIOTUICCKHUM DJICMCHTAM

Mecsubl Cpennsist ronosasi Cpennue 3Ha4YeHHA Cpennss
TeMIieparypa 0CaJIKOB OTHOCHTeJIbHas
BO3yXa BJA’KHOCTh BO3J1yXa
SuBapp -10,3 29 84
deBpaib -10,5 23 82
Maprt -4,5 20 81
Arnpenb 5,9 30 69
Maii 13,6 37 58
Uronn 18,1 66 67
Uroms 19,8 68 70
ABrycr 17,3 48 71
CeHTs0pb 11,8 52 74
OxKTs10pB 4,1 42 80
Hos6pb -3,4 33 85
JlexaOpb -8,7 28 84
4. IlocTpouts po3y BETPOB
| ltnas | CB B [1OB |10 | 103 |3 | C3 | C
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| 8,0 | 1,8 | 43 | 2,7 121 |38 130  [39 14,9

5.Chenarp KIMMAaTHUYECKUHA aHAINA3

6. CocTaBUTH KPaTKYyIO KIMMATUYECKYIO XapaKTEPUCTHKY JIF00O0W BEIOPAHHOW TEPPUTOPHUH T10
TUIaHYy:

1) pusuko-reorpapuueckoe Mmoa0KeHHe

2) BiusiHue reorpaduveckux GakTopoB KIMMATOOOpa30BaHus : reorpapuuecKkas mupoTa, BEICOTa
HaJl yPOBHEM MODPsI, pPacipeielieHUe CYIIT U MOPsI, OKCaHHYECKUE TeUeHUs1, PopMBI penbeda,
pacTUTENbHBIA OKPOB, OYBA

3) ocHOBHBIE (PAKTOPHI KIMMATOOOPA30BAHMS:

COJIHEYHasl paauans (COTHEYHas paguanus— TeMIlepaTypa BO3IyXa);

UPKYJISALUS aTMOCheps ( TUIIBI BO3AYIIHBIX Macc, OapU4ecKue IICHTPHI 110 Ce30HaM, HalpaBJICHUE
TOCHOJICTBYIOIINX BETPOB

4) pacnpe/iesieHHE 0CaIKOB 110 CE30HaM;

5) THI KJIMMaTa U OCHOBHBIE €TO YEPTHI;

6) OllCHKA KJIMMaTa TEPPUTOPUH JIJIsl JKU3HU U JCITEIBHOCTH Y€JI0BEKa;

Tema 8. Kinumatsl 3emuin
Jlaboparopnas pabora 8.

[{enb paboOTHI - MO3HAKOMUTHCS C KIacCU(PUKAIUSIMU KIMMAaTOB
3agaHus:

1.Paccmotpets cxemy kiaccudukamnuu b. Amncosa. JlaTe Xxapaktepuctuky kimmara Poccun
COIJIaCHO KJaccu(pUKauu AiarcoBa

2.Pa3zo0patb cxemy knaccupukanuu B. Kenmena. Kakne tumer knmumara B Poccun Beienstorest
coryiacHo kiaccudukanuu B. Kennena

3.B yem cxocTBO M B UeM paznuuus AByX kiaccupukanuii Kenmena?

4.0Onpenenute TUNBI KuMaTa 3anagHoit Cubupu coryacHo kiaccudukanuu Anrcosa u Kennena.
5.0mpenenurte Tumsl kinmaTa Bocrouno-EBponeiickoii paBHuHbI U Cpennero [ToBomkbs cornacHo
kiaccugukanun Anrcosa u Kennena.

KoHTponbHbIE BOIPOCHI.

1.0Oxapaktepu30BaTh CpeIM3EeMHOMOPCKUN KIMMaT
2.PaccmoTpets TeppuTopuio Poccuu 1 onpeeniTh THITHI KITMMaTa
3. JlaTb cpaBHUTENBHBIN aHANINU3 Ki1uMarta JIoHaoHa U AcTaHbl

4. Kakue K1MMaThl caMble paclpoCTpaHEHHbIE Ha 3eMie

5. Oxapaxrepuzoarb knumar Cpennero [loBomxbs

Tema 9. KpynnomacmradHble H3MeHEHUsI KJIMMATA
JlaGopaTropnas padora 9.

[{ens pa®oThI: aHAIM3 TOAOBOTO X0/1a OCHOBHBIX MTOKa3aTeNIeH KiiuMara

3az[aH1/Ie: IMOCTPOUTH KOMILIICKCHBIC rpa(bm(ﬂ roaoBOI'0 X0aa OCHOBHBIX IoKa3aTejieil Kiumara
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(IPOIOJKUTENBHOCTH COJIHEYHOTO CUSIHUSA, TEMIIEPATYPhl U BIAKHOCTU BO3/TyXa, KOJIUYECTBA
0CaJIKOB) JIJIsl KOHKPETHOI'O I'0J1a U CPABHUTH UX CO CPEHUM MHOTOJIETHUM T'0JIOBBIM XOJIOM.
JlanHble mpuBeIeHBI B Ta0JIULIE.

Pexomennamnuu:

[Tpu nocTpoeHnu rpauKoB y4ecThb, 4TO MO TOPUIOHTATIHLHON OCH OTKJIA/IbIBAIOTCS MECSIIBI B
Macmtade 1 cMm: 1 mecsnn

[To BepTUKaIBHOM OCH MPOJOJIKHUTEILHOCT COIHEYHOT'O CUSTHUS TPUBOAUTCS B Maciitade 1 cm: 40
yacoB, Temreparypa Bo3ayxa 1 cm:4°C, otHocutenbHas BiaxkHOCTh 1 cM:10%, kKoauduecTBoO
OCaIKOB JIaeTCA B BUIE CTOJIOMKOB B Maciurade lem: 10MMm.

B onmcanuu rpapukoB HEOOXOIMMO YKa3aTh HaUOOJIbIIeE M HAUMEHbIIIEe 3HAYCHUE B TOJTY,
aMIUIMTYAY TOI0BOTO XO0/a KaKJ0T0 IMOKa3aTess Kiaumara, Bpems (Mecsll ) HaCTYIUICHUs
MaKCHUMyMa 1 MUHUMYyMa B KOHKPETHOM T'OJly U TI0 MHOTOJICTHUM JaHHBIM.

ConocraBneHue TaHHBIX KOHKPETHOTO T'0/Ia CO CPEAHUMU MHOTOJICTHUMU 3HAYEHUSIMH (HOpMaMHu)
MIO3BOJIAT OTPEACITUTh AHOMAIUH (OTKIIOHCHHSI OT HOPMBI) 3HAYCHUN ITHX BEJIMYUH B U3y4aeMOM
TOJIy Y BBISIBUTH MECSIIIBI C TIOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU aHOMATHSIMH.

Tabnuna. 3Hauenus nokasarenei kaumata B 2018 roay u ux cpefHre MHOTOJIETHHUE 3HAYCHHUS
(1961-1990rr).

Mecsibl IIpoaoKUTENLHOCTD Temneparypa Bo3nyxa | OTHocHTeNnbHas KonuyectBo  0ocankos,
Conneunoro cusnus, | °C BJIA)KHOCTL  BO31yXa, | MM
9ackl %
2017 | Cpen. | Ano | 2017 | Cpen Ano | 2017 | Cpen | Ano | 2017 | Cpen | AHoO
MHOIO | Ma MHOro | Ma MHoOro | Ma MHOIO | MaJus
JIETHSA | JIUs JIETHSIA | IS JeT s JIETHSIS
HSS
SuBapp 34 38 -8,1 -12,2 90 84 61 50
Depaib 89 77 -9,9 -10,6 82 82 22 40
Maprt 96 134 0,0 -4,2 86 79 39 34
Amnpens 190 190 3,1 54 74 71 52 40
Mait 270 272 14,7 | 138 64 62 32 39
Hronp 282 281 174 1179 74 68 76 68
Urons 305 284 22,0 | 20,2 77 72 112 68
ABrycr 344 244 202 | 178 69 73 35 60
CeHTs10pD 191 149 13,7 | 118 78 77 62 51
OxTs0pB 58 75 54 4,2 82 81 43 48
Hos6pn 32 33 -0,6 -2,7 83 86 40 53
Jexabpb 9 25 -6,5 -8,3 93 85 39 55
l'on 1900 | 1802 6,0 4,4 79 77 613 606
Max
Min
AMiuTyna

KoHTpoIbHBIE BOITPOCHL:

1. Ilepeuucnaure BO3MOXKHBIE  MPUYMHBI M3MEHEHHM KIMMara Ha MPOTSKEHUU
CYIIECTBOBaHUA 3e€MJIU
[Tepeuncnure KpaTko METOJIbI BOCCTAHOBIICHUSI KJIMMATOB MPOILIIOTO
OxapakTepu3ynTe KIMMaTHYECKUE YCIOBUS MIICHCTOICHA.
4. Korpaa Hauanoch nocieaHee ojaeaeHeHue?

wn
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Kak MeHsuIcs KiuMaT B HICTOPUYECKOE BpeMs?

Kakne HaOmomamuch W3MEHEHHS KIMMaTa B MEPHOJ HMHCTPYMEHTAIBHBIX
HaOJIFO NeHnit?

7. KakoBbI OCHOBHBIE PUYMHBI BO3MOKHBIX aHTPOIIOTEHHBIX H3MEHEHHH KJIIMMAaTa.

oo

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®EPATOB

JauHb1it Bug paboThl HE TpeaycMoTpeH YII.

BoOoo~Noa~LONE

12
13

0.
11.

9. IEPEYHEHb BOITPOCOB K 9K3AMEHY (BAUETY)

Uro Ha3bIBaeTcs aTMocdepoit?

Yro Takoe crparudukarms arMmocgepbl?

Ha xakue ceps nenurcst armocdepa.

Kakwue rasbl BXOIST B cOCTaB Bo3ayxa?

B uewm 3akmrouaercs 3amuTHas posib 030Ha?

Kaxkast Hayka Ha3bIBaeTCsI METEOPOJIOTHEI?

Uto Ha3BIBACTCS KIMMATOJIOTHEN?

Yro Takoe morona?

Kakumu BeTMIMHAMH U KAKUMH SBJICHUSIMUA XapaKTepU3yeTcs moroja?
HazoBuTe OCHOBHBIE METO/IBI CCIIEIOBAHUS, IPUMEHSIEMBbIE B METEOPOJIOTHH.
Urto Takoe a’poyoruueckue CTaHIMKM U Kakue HaOII01eHNUs OHU BelyT?

. Urto Takoe METCOPOJOTNICCKaA ceTh?
. HazoBute OCHOBHBIC Tpe6OBaHI/I$[ K MeTGOpOJIOFI/I‘IeCKOfl CTaHIIMH u K

METEOPOJIOTHYECKUM IPUOOpaM.

14.
15.
16.
17.
18.
19.
20.
21.
22.

HanboJee

23.
24,
25.
26.
27.

Onumute 33124 BeceMupHO METEOPOIOTHYECKON OpraHU3aliH.

Jns kakux nenelt npeanasHadeH 6aporpad? Yo Takoe Oapuyeckast TeHAESHIUSA?

KaxoBa pons BoasiHOrO mapa B armochepe?

Kak MeHsieTcst cocTaB Bo3Jlyxa ¢ BBICOTOM ?

Uto Takoe a’po30Ji U KaK OHH IMOMAaJalT B atMochepy?

Yro Takoe po3a BETPOB U KaK OHA CTPOUTCS?

HazoBuTe npubops! Uit n3MepeHust HapaBiIeHUs U CKOPOCTHU BETpa

Yro Ha3pIBaeTCs MPSIMON COJTHEYHOM paguaruein?

Kak mornomiaercs conneuyHast paguanus B atmMocdepe? Kakue BemiectBa sABISIOTCS
CHJIBHBIMU TOTJIOTUTENSAMH ?

UYro Takoe anpOeno? Yemy paBHO MIaHeTapHOE Ab0e10?

Yro Ttakoe kapThl Oapuueckoit Tonorpapuu? Uro Takoe nzorurca?

Yro Takoe cuHonTHyeckas kapTa? Ha3oBure nmpusemMHbIe KapThl

YTo Ha3BIBAIOT TEIIOBBIM PEKUMOM aTMOChephI?

HazoBuTe OCHOBHBIE TMIpoOLlECCHl TMepeladd Temjga OT 3E€MHOM IOBEPXHOCTH B

aTMocdepy?

28.

Kakue ¢usmyeckue mpormeccsl OmpenessioT pa3inyue B TEMJIOBOM PEXUME TOUYBHI U

BooeMoB? Kak 3To pa3nuuue BIHSET Ha TEMIIEpATypy NOBEPXHOCTU CYLIN U MOPsI?

29.
30.

Uto Takoe cyTouHas aMIUIUTYJla TeMIEpaTypbl Bo3ayxa?
Yrto Takoe MCKAYCYTOUHAA HU3MCHYUBOCTL TCMIICPATYPbl W KaK OHA MCHACTCA B

3aBUCHUMOCTH OT IIHPOTHI?

31.
32.

®opma A

Yro Takoe 3amopo3ku? Kakue nponeccsl IpUBOJAT K UX HOSIBICHUIO?
Uto Takoe MHBEPCUS TeMIEPATyphl?
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33.
34.
35.
36.

Yro Takoe BIaroo0opoT?.

Uro takoe konaeHcamus? Kak mpoucxoauT KoHAeHcaus B atMocdepe?

UYro Takoe obsaka? Uro Takoe Tyman? Kakas pazHuiia Mexay 0071aKOM U TyMaHOM?
Onumure MeXIyHapOAHYIO Kiaccupukanuio obmakoB. Kak genstcs obnmaka 1o

BBICOTAM HUX 06pa3OBaHI/IH?

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

AmmcoBa?
56

Kakum 00pa3om moapasaenstoTcst ocaJky B 3aBUCMMOCTH OT YCJIOBUN X 00pa3oBaHUs?
Hazosure u onumute npubop it U3MEPEHUs 0CaaKOB.

Kak mpoBosTcst HaOIIOICHUS 32 CHEKHBIM TTOKPOBOM?

Onummre noroxy B LMKJIOHE

Onumure Noroay B aHTULUKIIOHE

Yro nonumaercsa noj arMmochepHsiMu ppoHTamMu?

Uro Takoe HenepruogN4ecKue N3MEHEHNS oo 1bl?

N3 KakuX KOMIOHEHTOB COCTOUT KIMMaTHYecKasi cucrema?

[lepeuncnure reorpaduyeckre GakTOpsl KIMMATA.

KakoBo BiausiHME Ha KJIMMAT reorpapuueckoi MMUpoThl?

Kak Biuser Ha K1MMaT BbICOTa MECTa HaJl YpPOBHEM Mops?

Kak BiusieT Ha KIMMAT paclpeneaeHue Ha 36MHOM IIape CyIIX U Mopsi?

Kakum 00pa3oM BiMsieT Ha KJIMMAT PACTUTENbHBINA U CHEXKHBIM TOKPOBBI?

Yro noHuMaeTcs noJ MUKpOKJINMAaToOM?

Onwumure 0co0eHHOCTH MUKPOKIIMMAT JIeca.

B ueMm 3agaua kiaccuukanuy KIuMaron?

CKoOJIbKO THIIOB KJTuMaTa B Kiaccudukanuu B. Kenmena?

Kakoii riaBHbIM IpUHIUI 110JI0’KEH B OCHOBY Kiaccudukanuu JI.C. bepra?

Kakoli rnaBHBI NpPUHIUI  TOJIOKEH B OCHOBY Kiaccupukauuu kiaumaTto b.II.

HepetmanTe BO3MOJXHBIC TMIPUYHUHBI W3MEHEHUI KiIMMaTa Ha HOPOTAKCHUU

CYIICCTBOBAHUA 3emin.

57.
58.
59.
60.

Ilepeuncinre KpaTKO METObI BOCCTAHOBJIEHUS KIIMMATOB IPOIILIOTO.

Kak MeHsuics KIMMaT B UCTOPHUYECKOE BpeMsi?

Kakwne HaOMr01a1MCh M3MEHEHHUS KIIMMaTa B IIEPHO HHCTPYMEHTAIbHBIX HAOIIOICHHNA?
KaxoBbI OCHOBHBIE IPUUNHBI BO3MOXHBIX AaHTPOIIOT€HHBIX U3MEHEHUN KiuMara’?

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Copep:xanue, TpeOOBaHUS, YCIOBUS M TOPSAOK OpPraHM3aIMM CaMOCTOSITENIbHON paboThI
oOyyaromuxcst ¢ yueToM (GopMbl 00yUeHUsI ONpPEIeNstoTcss B cooTBeTcTBUU ¢ «[lomokeHnem o0
OpraHU3aIi CaMOCTOSTEIbHON pabOThl 00YJAIOIIMXCSA», YTBEPKICHHBIM Y YeHbIM coBeToM Yil'V
(mpotoxoin Ne8/268 ot 26.03.2019 1.).

®dopma 00yueHust — ouHasl.

®opma
Bua camocTosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebHo2o0 mamepuaia, Oobem | (nposepka
HasBanue pa3ieioB u TeM peutenue 3a0au, pegpepam, 00K1ao, B peuterus
KOHMPOAbHASL paboma, no020moeKa K yacax 3a0ay,
coaue 3auema, K3amena u op.) pegepama u
op.)
1. Beencnue e IIpopaboTka yueGHOro MaTepuana ¢ 6 TECTUPOBAHHUE,
UCIIOJIb30BaHUEM PECypCOB y4eOHO- YCTHBIi
METOAMYECKOr0 ¥ MH(GOPMAIIMOHHOTO onpoc,
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obecreueHus TUCIUIUIAHBI; AK3aMeH
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka Kk claue sK3aMeHa
2. Boznyx u atmocdepa e [IpopaboTka yueOHOro MaTepHaa ¢ TECTUPOBAHMUE,
HCITOJIb30BaHUEM PECYPCOB y4eOHO- YCTHBIH
METOJIMYECKOT0 U HH(POPMAITMOHHOTO 011poc,
obecneyeHns JUCIUIUINHEI; S5K3aMCH
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k cade sK3aMeHa
3. Paguanusa B atmocdepe | o IIpopaboTka yueOHOro MaTepuaa ¢ TECTUPOBAHHUE,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
METOIMIECKOT0 U HH(POPMAITUOHHOTO 011poc.,,
obecneyeHns JUCIUIUINHEI; S5K3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k clade sK3aMeHa
4. bapuueckoe moiie u e IIpopaboTka ydeGHOro MaTepHaa ¢ TECTUPOBAHHE,
BETEP MCII0JIb30BAaHUEM PECYPCOB yueOHO- YCTHBIN
METOAMYECKOr0 M HH(GOPMAIIMOHHOTO ompoc,
o0ecneyYeHHs JUCIUILINHEI; OK3aMEH
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka Kk cliaue sK3aMeHa
5. Temnosoii pexumM ° Hpopa60TKa yqe6H0r0 MaTepuaia ¢ TECTUPOBAHUE,
aTMocdepsl HCII0JIb30BaHUEM PECYPCOB yUEOHO- YCTHBIH
METOAMYECKOr0 U HH(POPMALUOHHOTO ompoc,
obecrieueHys AUCHUIINHBL 9K3aMCH
e [loaroroBka K TECTUPOBAHHIO;
e [loaroroBka Kk clade sK3amMeHa
6. Bona B armochepe e JIpopaboTka yueOHOro Marepuaia ¢ TECTUPOBAHME,
YICTIONIb30BAHUEM PECYPCOB yIeOHO- YCTHBIH
METOAMYIECKOr0 U HH(POPMALUOHHOTO ompoc,
obecrieueHys AUCIUIINHBL 9K3aMCH
e [loaroroBka K TECTUPOBAHHIO;
e [loaroroBka k claye sK3aMeHa
7. AtmocdepHas e [IpopaboTka yuyeOHOTO MaTepuana ¢ TECTUPOBAHHUE,
OUPKYJIAIKAA. UCIIOJIb30BAHUEM PECYPCOB yueOHO- YCTHBIA
KnnmarooOpaszoBaHue. | MeTOAMYECKOro M MH(OPMAIMOHHOIO ompoc,
Muxpokimmar obecneyeHns JUCIUIUINHEI, SK3aM€H
e [loaroroBka Kk TECTUPOBAHUIO;
o JlonroroBka Kk ciade DK3aMeHa
8. Kimmartsl 3eman ° Hpopa6o”[}<a yqe6Horo MaTepuaia ¢ TECTUPOBAHHUE,
UCIIOJIb30BAaHUEM PECYPCOB YUEeOHO- YCTHBIH
METOIUYECKOTO ¥ HHPOPMAIIMOHHOTO ompoc,
obecrieueHns AUCIUILIMHBL OK3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k cade SK3aMeHa
9. prHHOMaCHITa6HI>Ie ° HpopaGOTKa yqe6H0ro Marepuana ¢ TECTUPOBAHUE,
U3MCHCHHS KIIMMaTa UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOAMYECKOT0 ¥ HH(POPMAITMOHHOTO OIIpoc,
9K3aMeH

®opma A

Crpanuna 58 u3 64




MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast mporpamMma 1o JUCLHILINHE

obecneyeHns JUCIUIUINHEI;
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K ciade dK3aMeHa

Bcero

54
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11. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMUIIINHBI

a) Cnmcok peKoMeHIyeMOH JUTePaTypbl
OCHOBHAS:

1. Tloxporckas E.H., DOxomormveckas xumus armochepbl VYueOHoe mocodue./ E.H.
[Toxposckas - M. : U3parensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7 - Tekcr :
anexktponuei  // OBbC  "KoncympranT  crymenta" @ [cait]. - URL

https://www.studentlibrary.ru/book/ISBN9785432302267.html
2. Myprazos, A. K. ®usuka 3emau. KoCMHWNueckne BO3mEeHCTBHS HAa TE€OCUCTEMBI : y4eOHOE

nocooue st By30B/ A. K. MyprazoB. — 2-¢ wu3n., mnepepab. u jmom. — Mocksa :
UznatensctBo FOpaiit, 2019. — 268 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
11473-7. —  Tekcr : omekrponnbii // 3BC  Opaiir  [caiit]. —
URL: https://urait.ru/bcode/445341

JOTIOJIHUTEIbHAS:

1. KYSHGHOBa, 9. A. FHI[pOJ'IOFI/IH, MCTCOPOJIOTrHA U KIIMMATOJOI'HA: KIIMMAaTHYCCKHUEC PACYCTHI :

yuebHOe mocobme / 3. A. Kysmenmoa, C. H. CoxomoB. — HwmxHEBapTOBCK
HuxuHeBapToBckuii rocyaapcTBeHHblil yauBepcuret, 2019. — 86 ¢. — ISBN 978-5-00047-
509-6. — TekcT : 37eKTpOHHBIA // DnexkTpoHHo-OnOmoTeunas cucrema IPR BOOKS :

[caiiT]. — URL.: http://www.iprbookshop.ru/92793.html

2. ®epopos B.M., Uucomsus 3eMiau 1 COBpeMEHHbIE n3MeHeHus kianumara / B.M. ®emnopos -
M. : ®USMATIINUT, 2018. - 232 c. - ISBN 978-5-9221-1761-6 - Tekct : 1eKTpOHHBIH //
9bC "KoHCcynpTaHT cTyaeHTa" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785922117616.html

3. Xaxanmna, T.W. Xumusi oxpyxkaromed cpeapl: Yy4eOHUK JUIS  aKaJIeMHYECKOTO
6akanaBpuata / T. . Xaxanuna, H. I'. Hukutuna, . H. [letyxoB. — 3-e u3n., nepepad. u
nor. — Mocksa : M3parensctBo FOpaiit, 2019. — 233 ¢. — (bakamaBp. AkageMHYecKHi
Kkypc). — ISBN 978-5-534-00029-0. — Texkcr : anekrponHsiit // OBC IOpaiit [cailt]. —
URL.: https://urait.ru/bcode/431145

4. O6onenckuit, B.H. Kpatkuii xypc wmereoponoruu/ B.H. OGonenckuii. — Mocksa :
WznarensctBo FOpaiit, 2019. — 200 ¢. — (AnTonorust meicim). — ISBN 978-5-534-10497-
4. — Tekcr : anextponnsii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/444631

y4eOHO-MEeTOAnIeCcKast:

1.Canaxosa P. X. MeTonuueckne peKOMEHIAIMH JIJIs1 BEITIOJIHEHUSI CAMOCTOSI TEFHON paboThI
CTYJIEHTOB IO TUCHUIUIHHE «Y4eHue 00 aTMocdepey» s dKoorudeckoro (axkynprera /
P.X. Canaxoga; Yal'V, Okon. dak. - YiuesaoBck : Yal'VY, 2019. - 3arn. ¢ skpaHa;
Heomny0nukoBanHbIN pecypc. - DneKkTpoH. TekcToBble naH. (1 gaiin : 279 Kb). - Teker :
3JIEKTPOHHBIMN.
http://lib.ulsu.ru/MegaPro/Download/MObject/5181

2.CanaxoBaP.X. YyeOHoe nmocobue st caMOCTOSTENTbHON paboThI CTYIEHTOB 10
muctumnHe "Yuenue 06 atmocdepe” / P. X. Canaxosa; Yal'V, Dkoin. dak. - YIBSIHOBCK :
Yal'y, 2019. - 3arn. ¢ akpana; Heomy6nukoBaHHBIHM pecypc. - DJIeKTPOH. TEKCTOBbIE J1aH. (1
daiin : 225 KB). - TekcT : 3IeKTPOHHBIA.
http://lib.ulsu.ru/MegaPro/Download/MObject/1502

3. CanaxoBa Paymie XanumysnoBHa.

MeTeoponorus U KIIMMAaTOJIOTHS : AJIEKTPOHHBIN yueOHbI Kype / CanaxoBa Paywe
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Xanumynosra; Yal'Y, Dxoit. dax. - YiassHoBek : Y'Y, 2019. - (OneKTpoHHbIH y4eOHbIH
Kypc). - 3ari1. ¢ STHKeTKH JucKa; [[oHbI TeKCT ZOCTYIIEH Ha OO6pazoBaTeIbHOM MOpTANIEe
Val'V. - Dnextpos. Tekcrosbie aaH. (1 daiin : 0,77 MB). - TekcT : 21eKTPOHHBIH.
http://edu.ulsu.ru/cources/987/interface/
4.Canaxopa P. X.MeTouuecKne peKOMEH/IAIMH JUIsl BHIIOJHEHHS! CaMOCTOSITEbHON paboThI
CTY/IEHTOB TI0 JUCILHIUTHHE «MeTeopoIorus i KIMMATOJIOTHs» /A SKOJIOTHIECKOro
daxynpTera / P. X. Canaxosa; YaI'V, Okoi. pak. - YabsHosek : Yal'V, 2019. - 3ari. ¢
skpana; Heomy6mKkoBaHHBIH pecypc. - DNEKTpOH. TeKcToBbIe JaH. (1 daiin : 277 KB). -
TexcT : NeKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/5183
5.Camaxosa P. X. MeTouuecKkne peKOMEH/IAlMH ISl BEIIOTHEHHS CaMOCTOSTEbHON paboThl
CTYZIEHTOB 110 JUCIUIUTHHE «JIecCHas METEOPOIOTHS ISl SKOJIOrHYECKOro (haxypTeTa /P.X
. Canaxosa; YnI'V, Dxon. daxk. - Viesaosek : Yal'V, 2019. - 3ari. ¢ sxpaHa;
HeornyGIHKoBaHHEIH pecypc. - DIeKTpoH. TekcToBble nad. (1 daiin : 300 Kb). - Texer :

3NIEKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/5184

CornacoBaHo: // 4
['n.6u6morexaps OOIT/ Bimsasikosa M.A./ %’// / AR -
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0) IIporpammHoe oOecnieyeHue:

¢ Omnepaunonnas cucrema Windows;
e [laker oducHbix mporpamm Microsoft Office.

8) IIpogeccuonanvrvie bazvl OanHbIX, UHGOPMAYUOHHO-CPABOUHBIE CUCTEMb]

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRbooKks : 251eKTpOHHO-OMOIMOTEYHAS cUCTeMa : caidT / rpymima komranuid At [Tu Ap
Menua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum pgoctyna: s
3apEeruCTpUp. Mojab30BaTeNeH. - TEKCT : 3JIEKTPOHHBI.

1.2. IOPAWT : osnekrpoHHO-OMGmMoOTeuHas cuctema : cailt / OOO DieKTpoHHOE
m3matenbctBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxum
JOCTyMa: JIJIsl 3apPETUCTPUP. MOJIb3oBaTesel. - TeKCT : 37eKTPOHHBIM.

1.3. KoHCynmbTaHT CTyAEHTa : OJIEKTPOHHO-OMOmmorewynas cucrema : cabt / OOO
[TonuTexpecypc. — Mockga, [2020]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum gocryma: s
3aperuCTpUp. NoJab30BaTeNnel. — TEKCT : 3MEKTPOHHBIMH.

1.4. Jlawp : snekTpoHHO-OMOMMoTeuyHas cucrema : cadt / OOO OBC Jlanp. — CaHKT-

[erepOypr, [2020]. — URL.: http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com. — Pexum mgocTyma: uis 3aperucTpup. moib3oBateneid. — TekcT
3JIEKTPOHHBIMN.

1.5. Znanium.com : anekTpoHHO-O0MOIHOoTeYHas cuctema : cailT / OO0 3Hanuym. - MockBa,
[2020]. - URL: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com. — Pexum
JIOCTyTA : JUIsl 3apETUCTPUP. TTOJIb30BaTeNel. - TEKCT : 3JIEKTPOHHBIM.

1.6. Clinical Collection : komaekuus AAs MEAUIMHCKAX YHHUBEPCHTETOB, KIHHHK,
METUITMHCKUX OnOIMOTEK /! EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexwum gocTymna : Jisi aBTOPH3. MoJsib3oBaTeneit. — Teker :
JJIEKTPOHHBIN.

2. Koncyabrantllmoc [DnexTpoHHBINH pecypc|: cnpaBouHas mnpaBoBas cucrtema. /OO0
«Koncynbrant ITnmrocy - Onektpon. naH. - Mocksa : Koncynsrantlnroc, [2020].

3. ba3pl JaHHBIX EPHOAUYECKUX U3IAHMIL:

3.1. ba3a naHHBIX NEPUOAMYECKUX H3JaHUH : 3MeKTpoHHbIE XypHasusl / OO0 MBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum pmoctyma : mis
aBTOpHU3. NOJIB30BATENEN. — TEKCT : AJEKTPOHHBIN.

3.2. eLIBRARY.RU: HayuHas »snexkTpoHHas Oubmuorexka : caiit / OOO Hayunas
OnekTponHas bubmmorexa. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nocrtyma : ams
aBTOPH3. OJIb30BATENEN. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : snekrponnas oubmuoreka / U/l I'pedbennnkoB. — Mockaa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum gocTyma : aias  aBTOPHS.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

4. HaunoHanbHasi 3JeKTPOHHAsi OM0/IMOTeKA : dJIEKTpOHHAsT OubamoTeka : penepanpHas
rocyJapcTBeHHas MH(pOpMaIMOHHas cucTema : calT / MuHnuctepctBo KynsTypsl PO ; PI'b. —
Mocksa, [2020]. — URL:http://www.studentlibrary.ru/pages/catalogue.html https:/m36.pd. —
Pexxwum noctyna : Juis nojab3oBareneid HayqHoi OMOaroTeku. — TeKCT : 371eKTPOHHBIM.

5. SMART Imagebase I EBSCOhost : [mopran]. — URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum gocrtyma : Ui aBTOPHS.
nojb3oBaresnei. — M3o0paxkeHue : 2eKTpOHHBIE.
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6. ®enepanbHbIe HHPOPMANHOHHO-00pPa30BaTEIbLHbIE IOPTAJBI:
6.1. ExuHoe OKkHO jlocTyma K o6pa3oBaTelbHBIM pecypcam : (eaepanbHbIi mopranx /

yupemutens PI'AOY IO IPT'OIT u MT. — URL: http://window.edu.ru/. — TeKcT : 371€KTPOHHBIH.

7. Odpa3zoBareabHbIe pecypebl Yal'y:
7.1. OnexrtponHas OubGauoreka Yiul'V

Oxenpecey». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum noctyma :

Hay4YHOH OMOIHOTEKH. — TeKCT : AIEKTPOHHBIH.

monyns ABUC Mera-ITIPO / OO0 «Jlara
U1 TIOJIB30BaTelIeH

7.2. O6pasosarenbupiii nopran Yul'V. — URL: http:/edu.ulsu.ru. — Pesxum jgoctyna : s

3apEruCTp. MoIb30BaTeNei. — TeKCT : 3JeKTPOHHBIMH.

CoriacoBaHo:
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

AyauTopuu AJI IPOBEACHUS JICKIIMH U CEMUHAPCKUX 3aHITHH, IS MPOBEIACHUS TEKYIIETO
KOHTPOJIS U TPOMEKYTOYHON aTTECTAIlUHU, TPYNIOBBIX U MHANBUIYaTbHBIX KOHCYIbTAIUH.

AyIuTOpHHM  YKOMILJICKTOBAHBI — CIICIUATU3UPOBAHHONH MeOenbio, Yy4eOHOH JJTOCKOW.
Aynuropun s TPOBEIEHUS JEKIUHA OOOPYAOBAaHBI MYIbTUMEIUHHBIM OOOPYJOBaHHEM ISt
npeaocTaBiieHuss nHGopManuu O00JbIoi ayautopun. [loMenmenus s caMOCTOSTEIbHOW paboThI
OCHAILEHbl KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIKO MOAKIIOUECHUS K ceTtu «MHTepHeT» u
obecrieueHreM JIOCTyIMa K AJIEKTPOHHOH HWH(OpMAIMOHHO-00pa30BaTEIbHON Ccpefie, JIEKTPOHHO-
OMOIMOTEYHOM CUCTEME.

13. CHELHUAJIBHBIE YCJOBUSA JJIS1 OBYYAIOLIIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMMH 310POBbS

B cnysae HeoOxomumocTd, oOy4amOmMMCS W3 4YWCIA JUI C OTPaHMYCHHBIMHU
BO3MOXKHOCTSIMU 3JI0POBBSI (IT0 3asBICHUIO OOYYAaIOLIEroCsi) MOTYT NpeaiarathCsi OIHU U3
CIICAYIOIIMX BAapHaHTOB BOCIHPHUATHS HWHPOpMAmMM € yY4eTOM UX  HMHIMBUAYaJIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JUIsl ML ¢ HAapYIICHUSIMU 3peHHs: B eyaTHOM (Gopme yBeanueHHbIM mpudTom; B popme
DIIEKTPOHHOTO JIOKyMeHTa; B ¢opme ayauodaiina (mepeBox ydeOHBIX MaTepuaioB B
aynuodopmar); B meyaTHOH ¢opme Ha s3blke bpaiinsg; MHIuUBUAyalbHbIE KOHCYJIbTALlUU C
IpUBJIEYEHHEM TU(DIIOCYpI0TIEPEBOIUNKA; HHANBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

— JUIA JIMI] C HapyLIEHUsIMU CllyXa: B IIe4aTHOH (opme; B popme 3IeKTPOHHOTO JOKYMEHTA;
BUJEOMaTepuanbl C  CyOTUTpaMu; WHJIMBHUIYyajdbHblE€ KOHCYJIbTAllUM C  IPUBJICUECHUEM
CYypAOIEPEBOIYNKA; UHAUBUAYAIbHBIC 3aJaHUS U KOHCYJIBTALINY;

— IJIA JIAL ¢ HApYUICHUAMU OIOPHO-ABUI'ATCIIBHOI'O arIapara: B Ie4YaTHOM (bopMe; B (l)opMe
SJICKTPOHHOI'O NOKYMCHTA; B (I)opMe aYHHO(baﬁHa; HHAWBUAYAJIBHBIC 3a/IaHUSI U KOHCYJIbTAllUU;

- B Clly4ae HEOOXOAMMOCTH MCHOJIB30BaHHs B Y4€OHOM MPOIIECCe YaCTUUHO/ UCKITFOUUTEIHLHO
JTUCTaHIIMOHHBIX 00pa3zoBaTeNbHbIX TexHosorui, opranuzanus IIIIC ¢ oOyuaromumucsa ¢ OB3 u
UHBAJIMJAMU TIPEIyCMaTPUBAETCS B AJIEKTPOHHONW HH(POPMAIMOHHO-00pa30BaTENbHON cpene ¢
Y4€TOM UX UHAMBHUIYyaJIbHBIX ICUXO0(MU3NYECKUX 0COOEHHOCTEN

PazpaboTunx S JOLEHT P.X. Canaxosa

(noonucw) (QonancrHocme) (@HO)
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