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1. HEJIX U 3AJJAYU OCBOEHUSA JNCHUITJIMHBI

Ilesn ocBOeHMS TUCHUTIINHBI:

- IOJY4YEeHUEe CTYyJEHTaMU KOMIUIEKCAa Hay4yHbIX 3HaHUM 00 arMocdepe M NMPOUCXOAALIMX B HEi
($U3NUECKUX U XUMHUYECKUX MpoLeccax, (OpMUPYIOMIMX MOTOAY U KIMMAT HAIeH MIaHEeThI;

- (hopMHUpPOBaHME y CTYACHTOB 3HAHUI O COBPEMEHHOM KJIMMAaTe M KJIMMaTax MPOIUIOro, BKIOYas
NPECTaBICHNUN O KIMMaTo00pa3yonmx (hakropax, KiIaccu(puKausax KiiuMaTa

JucuumimHa OpueHTUPOBaHa Ha OATOTOBKY CTYACHTOB K OCBOCHHUIO B JAJIbHEUILIEM

OMOJIOTUYECKHUX M HKOJIOTUYECKUX TUCIUIUIMH, ONUPAIOIINXCS Ha o0lereorpaguueckue
3aKOHOMEPHOCTH

3agaum ocBOeHUS IMCHUILIMHBI:

® U3ydYeHHUE OCHOB (PM3UKU M JTUHAMUKH aTMOCQEPHI;

® U3y4YECHHUE 3aKOHOMEPHOCTEH paJllalliOHHBIX IPOLIECCOB,;

® U3y4YEHHUE TEIIOBOTO PEXHUMA aTMOCHEpHI;

® H3ydeHHe KOMIUIeKca (U3NIECKUX MPHOOPOB U METO/I0B, IPUMEHSIEMBIX JUIS
NO3HAHMS aTMOC(EPHBIX MTPOIIECCOB,;

® U3ydYeHHE MMPOIECCOB, MPOTEKAIOMIMX B aTMochepe, GOPMHUPYIOIIUX MTOTOLY U KIIMMAT
Ha IUTaHEeTe,;

® U3y4YCHHE OCHOBHBIX KIMMAaTOOOPa3yIOIIUX MPOLIECCOB,;

e (GopMHpOBaHHME Yy CTyJCHTAa TEOPETHYECKUX 3HAHUH O COBPEMEHHBIX IpOOJIeMax H
NPUYMHAX U3MEHEHHsI KIIUMara,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «Meteoposorus u kiumatosorus» corsacHo ®I'OC u yueOGHOMY TUTaHy OTHOCUTCS K
BapHAaTUBHOW YaCTH JUCHUIUIMH, nuciuruiiHaMm mo Beidopy (b1.B1./1B.02.02), untaeTcs Ha mepBoM
Kypce, BO 2 cemectpe. [laHHas AMCHUIUIMHA 3aKJIa/IbIBAET OCHOBHBIE TMPEACTABICHUS O CBS3U
Oynyiieit mpodeccuu ¢ BOMpocaMu 3KOJIOTHIECKON 0€30MacHOCTH U OXpaHbl Ouochephl.

WN3yuenne  AUCHUIUIMHBI — TPEAMIECTBYET  MU3YUYCHHUIO  DKOJIOTHYECKOTO  MOHUTOPHWHTA,
paiuallMOHHOW SKIIOTHHU, PATUAIMOHHON OMONOTHH, SKOJOTHYECKOrO IMacrmopTa MpearnpHusIThs,
HBOJIFOLIMOHHOM 3KOJIOTMH, ITOATOTOBKE K Iporeaype 3amuThl ¥ 3amure BKP, a Takke npoxoxaeHunto
MPaKTUKHU IPOEKTHAs AESITeIbHOCTh U MPEAIUIIIOMHAs TPAKTHKA.

Bropoii nucumminHoN 1o BEIOOPY SBISETCS TUCIUTINHA OCHOBBI OMOT€OXMMUH.

3. IEPEYEHb INTAHUPYEMBIX PE3YJIBbTATOB OBYUYEHUS 110 AUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUA
onolIi

[Tporecc n3ydeHns: TMCIMIUIMHBI HAITPaBJIeH Ha (OPMUPOBAHUE CICAYIOMUX KOMITETECHITUN
IlepeyeHb MUIAaHUPYEMBIX Pe3yJbTATOB
00y4eHMsl MO QM CHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU A0CTHKECHUS
KOMIIeTEeHIHI

Kon nu HanmMeHOBaHMe peann3yeMoi
KOMIeTeHIIN U
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IIK-2

BIIQJICHUEM METOJaMHU OTOoOpa mpod U
POBEICHUS XUMHUKO-aHATUTHIECKOTO
aHaiM3a BPEIHBIX BBIOPOCOB B
OKPYXAIOIIYI0  Cpely, TI'E€OXUMUYECKUX
HCCIICIOBaHMM, O00pabOTKH, aHaiIM3a |
CHHTE3a IPOU3BOACTBEHHOW, IIOJEBOW U
nabopaTopHOH 3KOJIOTUYECKOU
uH(pOpMaIlMK,  METOJaMH  COCTaBJICHUS
9KOJIOTMYECKUX U TEXHOTEHHBIX KapT, cOopa,
00paboOTKH,  cHUCTEMAaTH3allu¥,  aHAJIN3a
uHpopmaruu, GopmupoBaHus 0a3 JaHHBIX
3arps3HEHUs OKpYXKarolen cpensl,
METOJJaMH  OLEHKM  BO3JCHCTBUS  Ha
OKPYKAIOIIYIO CPEy, BBISBISATH HCTOYHHUKH,
BUIbl W MacuTabbl  TEXHOTEHHOTO
BO3JECHCTBUS

3HaTh: MeToABl O0TOOpa MPOO W MPOBEACHUE
XUMHUKO-aHAJIUTHUYECKOTO  aHalu3a  BPEIHBIX
BEIOPOCOB B OKPYXKAIOIIYIO CPEeTy

YMeThb: aHAU3UPOBAThH PE3YJIbTATHl TOJIEBOU U
1abopaTopHOil 3KoJIOTHYEeCKON HH(pOpMaLIUU

Biagers: METOJlaMU COCTaBJICHUS
HKOJIOTUYECKUX M TEXHOTEHHBIX KapT, cOopa,
00paboTku, CHCTEeMaTH3aLUH, aHaIM3a
uHpopmanuu, GopMupoBaHus 0a3 JaHHBIX

3arpsi3HEHUs] OKPYXKAIoLIeH Cpeapl, METOAaMHU
OLICHKM BO3/JEHCTBUS Ha OKPYXAIOLIYI0 Cperdy,
BBISIBJISITH MCTOYHUKHM, BHUIBl U MacuITaObl
TEXHOTEHHOT'O BO3JICUCTBHS

4. OBIAA TPYJAOEMKOCTDH JUCIUIIJINHbBI

4.1. O0beM IMCHHUIUINHBI B 3a49eTHBIX eIUHHIAX (Bcero):2 3E

4.2. no BuaaM y4eOHoi padoThI (B 4acax):

KosmnuecTBo yacoB (popma o0yuenusi — ounas)
Bup yueOHoii padoThl Bcero mo B 1.4. mo cemecTpam
IUIAHY 1 2 3 4
1 2 3 4 5 6
KonTakTHas pabora 32 - 32 - -
00yyaroImuxcs ¢ npenoaBareiem
B COOTBETCTBUH C YII
AyIUTOpHBIE 3aHATHUSL:
o Jleknun 16 - 16 - -
® CEMHHApHI U MPAKTUYECKUE 16 - 16 - -
3aHSTHS
e jabopaTopHbIE pabOTHI, - - - - -
MTPAKTHKYMBI
CamocrositenpHas pabora 76 - 76 - -
®dopma TeKyIIero KOHTPOJIs TECTHpPOBa- - TECTHpPOBa- - -
3HAHUU U KOHTPOJIS HUE, HHUE,
CaMOCTOSITEIbHON PabOTHI: YCTHBIN YCTHBIN
TECTUPOBAaHUE, KOHTP. paboTa, orpoc orpoc
KOJUTOKBUYM, pedepar u ap. (He
MEHee 2 BUJIOB)
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KypcoBas pabora - - - -
Buasl npoMexxyTouHOM 3a4eT - 3a4eT - -
aTTecTaluu (3K3aMeH, 3a4€eT)
Bcero 4acoB mo JucHUILINHE 108 - 108 - -

*B ciyyae HeOOXOAMMOCTH HCIOJb30BaHUS B YUEOHOM MPOIECCE YaCTUUHO/UCKITFOUUTEIILHO
JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH B TAOJHIIC Yepe3 CIIeN yKa3bIBaeTCsl KOJIUYECTBO
gacoB pabotel [IIIC ¢ oOywarommumucs s NPOBENEHUS 3aHATUH B TUCTaHIMOHHOM (opmare C

IMPUMEHCHUEM JSJICKTPOHHOI'O O6y‘ICHI/I$I

4.3 . Conep:xkaHue TUCHHIUIMHBI (MOayJis1). Pacnipenesienue 4acoB mo TeMaM M BHAaM

y4eOHoii padoThI:

dopma 00yueHUs — oyHas

Ha3Banue pa3aejoB U TEM

Bcero

Buibl yueOHbIX 3aHATHIH

AyAUTOpHBIE 3aHATHUS

Jleknun

NMPaKTH-
YyecKHe
3aHATHS,
ceMHHA-

pbI

Jabopa-
TOPHbIE
padoThl,
MPaKTH-
KYMBI

3anaTua B
HHTEPaK-
THBHO

popme

CamocTo-
siTeJIbHas
padorta

dopma
TeKyLlero
KOHTPOJIsI

3HaAHUM

1

4

5

8

1. Beexenue.

10

2

TECTUPOBA-
HUE,
YCTHBIN
onpoc

2. Bo3ayx m atmocdepa

12

TECTUPOBA-
HUE,
YCTHBIN
orpoc,

3. Pagmanus B
atMocdepe

10

TECTUPOBA-
HUE,
YCTHBIN
orpoc,

4. bapuueckoe nosie u
BETEP

TECTUPOBA-
HUE,
YCTHBIN
o1poc,

5. TennoBoit pexxum
aTMocdepsl

14

10

TECTUPOBA-
HUE,
YCTHBIN
oIpoc

6. Bopaa B atmocdepe

14

10

TECTUPOBA-
HUE
YCTHBIN
oIpoc

7. AtmocdepHas
HUPKYIISLMS.

12

TECTHPOBA-
HHE,
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KiumaroobpazoBanue. YCTHBIN
Mukpoximmar oIIpoc,
8. Kiumats 3emiaun 10 1 1 - - 8 TEeCTUPOBA-
HUE,
TECTUPOBAHUE
YCTHBIN
OIpocC
9. Kpynnomacmrabusie | 10 1 1 - - 8 TECTHPOBA-
W3MEHEHUS KIIMMaTa HHE,
YCTHBIN
0IpocC
HUTOrO: 108 16 16 - - 76 -

5. COJIEPKAHUE JUCLUTIIUHBI (MOIYJIST)

Tema 1. Beenenmne.

Jlexuus -Busyanusanus

IMemn xypca. IIpenmer kypca. 3agaum kypca. Kimmarosmorms wu  mereoposnorus. MeTtonsl
WCCJICIOBAHUI M OpraHU3alMs MeTeoposiornueckux HaOmogeHuit B Poccun. OcHOBHBIE 3Tarbl
pasBUTHSL METEOPOJIOTUH. MeXIyHapoJHOe COTPYJHHUYECTBO B oOnactu Mereoposnoruu. CoctaB U
cTpoeHune atmochepsl. Meteoponorus U kiuMartosorus. OnpeaeneHne METeOpOJOTHIECKUX BEIUYUH
u atMocdepHbIx siBaeHUd. [loHATus «armocdepa», «morona», «KiauMar». MeTOIbl HCCIIEAOBaHUS,
npuMeHsieMble B MeTeoposioruu. Ilpumenenue kapt. Mereoponoruueckas cetb. BMO. Bcecemuphas
kaumarndeckas nporpamma (BKIT). OcHoBHBIE 3Tanbl pa3BUTHS METEOPOJIOTHH U KITUMATOJIOTHH,
Tema 2. Bo3ayx u armocgepa.

Jlexuus -Bu3yanuzanus

CocraB u ctpoenue armochepbl. OCHOBHBIE CJIOM U MX 0cOOeHHOCTH. O30HOBBIN CII0. ATMOChepHOe
nasinenue. TemnepaTypa Bo3ayxa. BoasHoil map um yrmekucnelif raz. B atmocdepe. IlnoTHOCTH
Bo3ayxa. Aonposonu. BeprtukanbHoe pacnpenenenue Ttemmneparypsl. Berep. TypOyneHTHOCTB
Bo3aymnbie Mmaccsl U GpoHTH. KoHBEHIUS 00 0XpaHe 030HOBOTO Cliosl. MOHpeabCKoe CoTIalleHue.
Bimsnaue aspo3oneit Ha Kiumar.

Tema 3. Pagnanus B atmocdepe.

Jlexuus- KoOHCyIpTANA

Crnextp conneuHol paguanuu. ConHeuHas nocrostHHas. OCHOBHBIE 3aKOHBI M3imydeHHs. COJHIE Kak
UCTOYHUK pajguanuu. V3MeHeHue CONHEUHOW paaualuu B aTMocdepe U Ha 3eMHOW MOBEPXHOCTH.
[Tornomenune conHeyHoOM panuanuu B atMocgepe. OTpaxkeHHE COJHEYHOH paguanuu. Ajb0eno.
PaguanmonHblii  G6amaHc 3eMHOW MOBEepXHOCTH. TemmoBoil 0OamaHc 3€MHOW  MOBEPXHOCTH.
JUIMHHOBOJIHOBOE UM3Jy4€HHE 3E€MHOW MOBEPXHOCTH U atMmochepbl. DP(PEeKTUBHOE H3ITyUYECHHUE.
[TprunHbI U3MEeHEHM Temneparypsl Bo3ayxa. «IlapHukoBbIi» 3¢ ekt

Tema 4. Bapuueckoe noJie u Berep.

Jlekuus- Bu3yanusanus

Bapuueckoe none, 6apudeckue cuctemsl. Vi3MeHeHHe aBieHus Bo BpeMeHu. Cuiibl, IeHCTBYIOLIHE B
aTMocdepe. 30HAIBHOCTh B pacrpesieieHny JaBienus. MacimtaOsl atMocepHBIX ABMKeHHNA. O01mas

nupkymsiiust  atMocdepsl.  MectHeie Betpbl. CyxoBeu. bapuueckuit 3akoH Berpa. DpoHTH B
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atMocepe. Buerponuueckas uupkyinsuus atMmocdepsl. [IporHos morojsi.

Tema 5. TeroBoii pexxum aTtMmocgepsbl.

Jlexuus BU3yanu3anusi.

TemnepaTypa Bo3ayXa — BaKHEWIIMH OJI€MEHT NOroasl M kiuMmaTta. [IpuunMHBI W3MEHEHUs
TEMIEpaTypbl Bo3ayxa. TeroBod OanmaHC 3eMHOM moBepxHocTH. Hemepuoauueckue H3MEHEHUs
TEMIEPATYpbI BO3yXa. MexaycyTouHass U3MEHUUBOCTh TEMIIEpATyphbl BO3ayXa. 1'ooBas amIuinTya
TEeMIEepaTypbl Bo3ayxa. WHIEKCH KOHTUHEHTAIBHOCTH. TerioBod pexum armocdepsl. MuBepcun
TeMIEepaTypsbl, UX TUNBI. CyTOUHBIM U FOJOBOM X0/ TEMIIEpPATyphl Bo3ayxa. 3amMopo3ku. Konsekuus.
Tema 6. Boxa B atmocgepe

Jlexuus - Bu3yanmsanus

Bnaroo6opoT, HackIlleHne U MCIapsieMOCTh. XapaKTEPUCTHKH BIAYKHOCTH Bo3ayxa. KonmeHcanus u
cyonmumanmst B armocdepe. OOiaka. MexayHapoaHas kmaccudukamusi oOiakoB. Kimmaromorus
obmaynocTu. JlpIMKa, TyMaH, Mria. Y clIoBHs 00pa3oBaHus U Kiaccupukanus TymanoB. OOpa3oBanue
OCAaJIKOB U X BHIBI. ATMOC(EpHBIE OCaJIKH U CHEXKHBIN OKpOoB. KilmmaTndyeckoe 3HaueHNE CHEKHOTO
nokpoBa. CyTouHbld XOJ ocaakoB. [eorpaduueckoe pacrnpenenenue ocaakoB. Hazemubie
TUAPOMETEOPHI.

Tema 7. Atmocdepuas nupkyasuus. KnumaroodpazoBanne. MUKpPOK/IMMAT.

Jlexuus -KOHCYIbTALIUS

ATMmocdepHas LMPKYJISANUS Kak BaKHEHIMH  (pakTop KIMMaTooOpa3oBaHUS. Macuira6st
aTMocdepHbIX aBwkeHHH. LleHTpsl aelictBus armocdepsl. Llupkynsauus B Tpomnmkax. IlaccaTsl.
MyccoHsl. Baerponnueckas LUPKYJISALUS. Tponuyeckne  IUKJIOHBI. AHTHLIUKIIOHBI.

Knumatonoruueckne ¢pontel. KrnumatooOpasytomme mpoueccel. ['eorpaduueckue  (hakTopsl
kinMara. Teopun kiuMara. BiusitHue pacTUTENBHOTO MOKPOBa Ha KiMMarta. [loHATHS Makpo-, Me30-U
MHUKpPOKJIUMAaTa. MeTo/1bl UCCIEeI0BAHNS MUKPOKIMMaTa. MUKpPOKIMMAT TOpoOa.

Tema 8. Kiimmatsl 3emuin.

Jlexuus -Bu3yanuzanus

['eorpaduyeckas 30HATBHOCTh, UHACKCHI CyXOCTH U KOd(puIMeHTsl yBiaxkHeHnus. Knaccuduxarms
kinumaToB. [IpuHiuns!l knaccudukanuu kiaumaroB. Knaccudukanus knumartoB B. Kenmena, JI.C.
bepra, b.I1. Anncosa.

Tema 9. KpynHomacmiadHble H3MeHEHHUs KJINMATA.

Jlexuus - KOHCyIbTALUA

[IprurHbl M3MEHEHH KiauMata. MeToJbl MCCIEAOBAaHUS MU BOCCTAHOBJIEHUSI KJIMMATOB IMPOILIOTO.
Konebanust xnmmarta B mpomuioMm. I3MmeHeHWe kimmara 3a TOcienHee ThicsueneTue. M3meHneHue
KJIUMaTa B TIEPHOJ WHCTPYMEHTAIbHBIX HAOIIOJACHUI. AHTPOMOTCHHBIE WM3MEHCHHs KIUMaTa.
CoBpemenHoe riobanpHOe moTeruieHue. CreHapun (MoJenu) U3MeHeHHs kimmarta. [locrmencTBus
W3MEHEHUs KIMMarta B Mupe 1 B Poccun.

6. TEMbI IPAKTUUYECKNX 1 CEMUHAPCKHX 3AHATHIA
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Tema.l. BBenenue.
IIpakTnyeckas padora 1.

Opranu3anus METeOpOIOTHYECKIX HAOIIOACHHH.
Llenb- MO3HAKOMUTBCS C OCHOBHBIMH METEOPOJIOTMYECKHMMH HpUOOpaMu, METOJaMH HW3MEPEHHUH,
IPOBECTH METEOPOIOTHYECKUE HAOIIOICHHUS.
B pesynprare BbINONHEHUS J1a0OPATOPHBIX PAOOT CTYAEHTHI JOJDKHBI 3HATH YCTPOHCTBO WM MPUHIUI
JEUCTBHUS METEOPOJIOTHYECKUX NPUOOPOB, O MPOIIECCax, MPOTEKAIONINX B aTMOC(epe, O MOroJe U ee
U3MEHECHHSX.
[To okoHYaHMY KaXK/10i TabOPAaTOPHOI PaObOTHI CTYACHT CAAET OTYET B IUCHMEHHOM BHJIE.
Bomnpocsl k Teme.

1. KaxoBsl TpeOOBaHUS K METEOPOIOTMIECKOM TIOIIaIKe?

2. HazoBuTe OCHOBHBEIC METEOPOJIOTHUECKUE TIPUOOPHI?

3. KakoBbl TpeOOBaHMS K HA36MHBIM METEOPOJIOTHYECKUM HAOIIOACHUSM.

4. B xakue CpOKH IPOBOJSATCS METEOPOJIOTMUECKHUE HAOII0IeHUs?
Merteopoiornieckre HaOIOIeHHS - 3TO U3MEPEHHS U KaUeCTBEHHBIE OIICHKH METEOPOIOTUIECKUAX

3JIEMEHTOB U siBIeHUN. K HUM OTHOCSTCS : TeMIepaTypa, BIaKHOCTb, JaBJI€HUE, BETep, 00IauyHOCTb,
0CaJIKu, TyMaH, METeJb, I'p03a, BUIUMOCTh. Cro/1a K€ MPUCOEIUHSIOTCA U HEKOTOPbIE BETUUUHBI,
HENOCPEICTBEHHO HE OTpaXkarollue CBOMCTBa aTMOC(ephl MIIM aTMOC(EPHBIX MPOIIECCOB, HO TECHO C
HUMHU CBSI3aHHBIE. DTO TeMIIepaTypa I04Bbl WM MOBEPXHOCTh BOJIbI, UCIIAPEHUE, BHICOTA U COCTOSIHUE
CHEXHOT'0 TIOKPOBA, IMPOJIOKUTEIBHOCTD COJIHEUHOTO CUSHUSL, COJTHEYHOE U 36MHOE U3JIy4YCHHE,
aTMOC(EepHOE AIEKTPUUYECTBO. DKCIIEPUMEHTAIbHBIE UCCIIET0BaHMSI TPOBOJIATCS KaK B 1JaOOPaTOPHBIX,
TaK ¥ B IPUPOJHBIX YCIOBUAX. ONBITHI B 1a00PATOPHBIX YCIOBUAX MO3BOJSIOT AETAIBHO H3YyUUTh
B3aMMOCBS3M MEXIY OTJEIbHBIMU (haKTOpaMHU, HAOII0JaeMbIMU B KaKOM-TH00 METEOPOIOTHYECKOM
nporecce. DKCIePUMEHTalIbHbIE UCCIEA0BAHNS B HATYPHBIX YCIOBUSX IO aKTUBHOMY BO3JIEHCTBUIO
Ha METEOPOJIOIMYECKHE MTPOLECCHI BHIMOIHSIIOTCA C 11EIbI0 pa3pabOTKH MPAKTUYECKUX METOJIOB
CO3JIaHUs U paccesiHusI 001aKoB, TYMaHOB U JIp. TeopeTnueckue MeTo sl 0a3upyIOTCs Ha
MCIIOJIb30BaHNU MaTEeMATUYECKUX MOJeNIel pa3InYHbIX aTMOC(EPHBIX MpolieccoB. Baxkuennmm
HaIIpaBJIEHUEM HTOTO METO/IA SIBIIIETCA COBEPIIEHCTBOBAHNE TEXHUKH IPOTHO30B norojsl. Mmes aeno
¢ atMoc(hepHBIMH SBICHUSIMU OOJIBIIOr0 MaciTaba, He0OX0AUMa TaKasi OpraHu3aLus HaOII0IeHHH,
KOTOpasi MO3BOJIMIIA Obl HEMPEPHIBHO CIEANUTH 32 COCTOSTHUEM aTMOC(EpPhl Ha BCEM 3€MHOM IIape U Ha
pa3HbIX BbIcOTax. [103TOMY B Ka)XA01 CTpaHE CyIIECTBYET CETh METEOPOJIOTHUECKUX CTAaHIINN, HA HUX
MIPOBOJSTCS pEryJIIpHble HA0IOIEHUS 32 BCEMU METEOPOJIOTHUECKUMH BeTndrHaMu. Ha HeKoTopbIx
CTaHUUAX B JIOMOJHEHUE MPOBOISAT a3POJIOTHUECKUE HAOMIOIEHHS (TeMIIepaTypa, BIaKHOCTb,
JIaBJICHUE U BETEp Ha PA3IUYHBIX BBICOTAX B CBOOOIHOM aTMOcdepe); akTUHOMETpUYecKue (Ipuxo-
pacxo/ COJIHEYHON paJualii Ha MOBEPXHOCTU 3eMJIM U OallaHC ee ITMHHOBOJIHOBOTO H3IY4EeHHUS);

rpaaueHTHbIC HaOII0eHHs (BETep, TeMIIEpaTypa U BIaKHOCTh BO3/lyXa Ha ypoBHAX 0,5 1 2 M OT
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MIOBEPXHOCTH, a TAK)KE TeMIIepaTypa MOYBbl Ha MOBEPXHOCTHU M IIyOuHax ot 5 10 20 cm).

OcnoBHbIM 3BeHOM Pocrunpomera sBnsiercs ['ocynapcTBeHHas cucteMa HaOMIOASHUH U KOHTPOJISL HaJl
COCTOSTHHEM NPHUPOIHOM CpPeJibl, 33/1a4a KOTOPOH - OCYLIECTBIEHHE BCETO KOMIUIEKCa padoT 1Mo
POM3BOJICTBY HaOMI01eHUH, 00paboTKe HH(pOPMAIUK O TEKYLIEM COCTOSIHUU MPUPOIAHOM CpPEIIbL.
Cucrema noiay4eHus JaHHBIX (CUCTeMa HAOIIOICHHIT) O COCTOSIHUU MPUPOIHON CPEbl COCTOUT U3
JIBYX HOACHUCTEM: Ha3eMHON M KOCMHUYECKON (CITyTHHUKOBOI). B Ha3eMHyI0 mopcucreMy BXOIST: CETh
Ha3eMHBIX METEOPOJIOTNIECKUX CTAHIMH M ITOCTOB, a9POJIOTMYECKUX CTAHIMH, CTAHIIUI PAaKEeTHOTO
30HAMPOBAHUS, TYHKTOB CAMOJICTHOTO 30HIUPOBAHMS, MOPCKUX M OKEAaHHYECKUX CTAHIIUH,
MOHOC(EPHBIX, TEOMATHUTHBIX, TeTMO(PU3MUECKUX CTAHIIUH, TyHKTOB KOHTPOJIS 3arpsS3HEHUS

OKpY KaroIllen Cpeabl U ap.

Cuctema HaOmoJaTeNbHBIX MYHKTOB 0Opa3yeT ['oCcynapCTBEHHYI C€Th, OCHOBHYIO JIOJIIO
KOTOPBIX COCTaBJISIET CETh HA3eMHBIX Mereoposiornueckux craHuuil u moctos I, I, Il pa3psnos,
OTJIMYAIOMIMXCSI COCTAaBOM OOOPYJOBAaHUS M MpOrpaMMaMu HaOMOAeHHWA. B TpyaHOZOCTYIHBIX
MecTax JUid [OJYy4eHHs METEOpOJIOTHYECKOH HH(OpManuy HCHOIb3YIOTCA aBTOMAaTHYECKHUE
METEOPOJIOTUYECKHE CTAHIUH.

MeTteoposoruyeckie CTaHLIMU M TOCThl MOJAPa3ZesloTCs Ha OCHOBHBIE (OMOpPHBIE) U
cnenuanbHble. llepBble ciayxaT AJii CUCTEMaTHYECKOro MOJYy4YeHHUS ¢ HEOOXOAMMOM IMOJHOTOW U
TOYHOCTHIO MH(OPMALIMKA O COCTOSHUU NPUPOTHON cpeabl. M3 unciaa OCHOBHBIX CTaHIIMHA M IOCTOB
BBIJIEJIIETCSL 0c00as TPYINa - perepHble U BEKOBBIE CTAHLIMU U MOCTHI, KOTOPbIE MTpeIHa3HAUEHBI JUIs
U3y4eHHs] BEKOBBIX M3MEHEHUI KiMMaTa M JOJKHBI ()YHKIIMOHMPOBATH HEOTPAHUYEHHOE BpeMs B HE
M3MEHSIOIINXCS YCIOBUSAX OKPY)KEHUS.

CreuunanbHble CTAaHIOMM M TIOCTHl CIY)KaT JUIsl HW3YYEHHUS MECTHBIX OCOOeHHOCTEN
METEOPOJIOTUYECKOTO PEKUMA TEPPUTOPHH.

OCHOBHBIE CTaHIIMU pa3MeNIAlTCsl Ha TEPPUTOPHH TaK, YTOOBI 0OecreurnBanach He00XoaAuMast
TOYHOCTh HMHTEPIOJISALMU 3HAUEHUH METEOpPOJIOTUYECKUX BEIMYMH JII0OOOr0 MYHKTa TEPPUTOPHUU
MEXly CTaHLIIUSIMH. DTOMY YCJIOBHUIO COOTBETCTBYET JJIsi PAaBHUHHOW MECTHOCTH PAacCTOSIHUE MEXIY
craniusmu 60-70 k.

Ha cetu asposiornyeckux CTaHUMH MPOU3BOIAUTCS PETYISIPHOE 30HIMPOBAHHE aTMOC(EPHI 10
BbICOTHl 30-40 kM (ompenensitoTcsi JaBji€HHE, TEeMIlepaTypa, M BIAXKHOCTh BO3yXa, CKOPOCTb U
HaIpaBJICHUE BETPA).

Ha cetm Ha3eMHBIX METEOPOJIOTMUECKUX PAJUOJOKAIMOHHBIX CTaHIMM TNPOU3BOAATCSA
HaOJIOCHUST 32 pa3BUTHEM U JBIDKEHHEM O0JIaKOB, rpo3aMH, O0Opa30BaHMEM TIpajia, KOJIUYECTBOM

BBIMTABIINX OCAAKOB B paauyce 10 150 km.
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Ha wmoHOCQepHBIX, TEOMarHUTHBIX, TeTHO(DU3NIECKUX CTAaHIUAX MPOBOIAAT HAOIIOACHUS 3a
COCTOSIHUEM MOHOC(Epbl, MArHUTHOT'O OISt 3eMJIN, aKTUBHOCThI0 CoJHIIA.

Kocmuueckass  moacuctema — MojaydyeHMs  MHGOpMAlMM  COCTOMT U3 HECKOJBKUX
METEOPOJIOTHIECKUX CITyTHUKOB M HAa3€MHOT0 KOMILIEKCa MpHeMa, 00pabOTKU M paclpoCTpaHEHHS
METEOPOJIOTUYECKON HWH(pOpPMalnK, BKIIOYAIOMIET0 NyHKTH npuema B Mockse, HoBocubOupcke,
Xabaposcke. CIIyTHUKH Jal0T PEryJIApHYI0 HH(MOPMAILUIO O pacrpeielleHul 001aYHOCTH, COCTOSHUM
CHE)KHOT'O IIOKpOBA, O TEIIOBOW JYHEPrHH, OTPAXKAEMON M H3JIy4aeMOM 3€MHON IIOBEPXHOCTBIO U
aTMochepoi.

OnHuM ¥3 BaXHEWIIMX TpeOOBaHWHA, KOTOPHIM JOJDKHBI yIOBIETBOPSTH PE3YIbTATHI
HaOJIIOICHUH, SBISETCA PENpPEe3eHTaTUBHOCTh. Penpe3eHTaTUBHBIMM MPU3HAIOTCS HAONIOIEHUs, B
MaKCHUMAaJIbHON CTENEHM CBOOOJHBIE OT MECTHBIX BIIMSHHUH, XapakTepU3yrollue oOllee COCTOSHUE
aTMocdepsl B OOJIBIIOM paliOHE.

VYnoBnerBopeHrue TPeOOBAHHUIO PEMPE3CHTATUBHOCTH HAOMIOJACHUM JTOCTHUTAETCS BBIOOPOM
MECTOMOJIOKEHUSI CTaHUUU (IIOCTa), COOTBETCTBYIOLIETO (PU3MKO-reorpaMuecKuM YCIOBUSAM
OKpY’aroIlel MECTHOCTH.

Psn  wabmromeHuit  nmoykeH  ObITh  OAHOPOAHBIM.  OJHOPONHBIM  psAx  —  9TO
pPAI TOCIENOBaTEeNbHBIX 3HAYEHUH METEOpOJIOTMYECKOro 3JIEMEHTA, MOJYYEHHBIX 3a JO0CTAaTOYHO
JUINTEIbHOE  BpEMs,  BBIIOJHEHHBIX B JaHHOM  IyHKT€  HpuOOpaMu  OJMHAKOBOM
KOHCTPYKLIMM M TOYHOCTH, B OJHOW M TOW K€ YCTaHOBKE, M HaOIIOAATeNsIMU OJMHAKOBOMN
KBAJM(UKAMK; TpPU OSTOM OOCTAHOBKA, OKPYXAaloLlas CTaHLWIO, HU3MEHSUIaCh C TEeUeHUEM
BPEMEHM HE HACTOJbKO CYIIECTBEHHO, UYTOOBI 3TO MOIJIO 3aMETHO NOBJIMATH Ha PE3yIbTaThbl
HaOJII0IEHUH.

Crenyromee TpeOOBaHHE — CPaBHUMOCTh HAOMIOAEHUH. ITO Takoe KauecTBO HaOIro/eHUi,
KOTOpPOE€ JaeT BO3MOXKHOCTh CONOCTABIATh pPE3yJNbTaThl HAOMIOJEHMH Ha pa3HbBIX CTaHLUAX
C YBEPEHHOCTbIO, YTO OOHapy)KMBaeMble pa3guuus B 3HAUYEHHUSAX  METEOPOJIOIHMUECKUX
AIIEMEHTOB JEHCTBUTENBHO OTpaKaloT pa3jiuyusi B COCTOSHUU aTMocepbl U IMPOUCXOMAST
HE OT HETOYHOCTH TpUOOpPOB U  ciaydalHbIX  BAUSHUA. CpaBHUMOCTb  HAOMIOJECHHM
o0ecreynBaeTcsi pernpe3eHTaTUBHBIM IMOJIOKEHUEM CTaHILIMM, €IWHCTBOM METOJOB U CpPEICTB
HaOJI0/IeHUH, KOTOpbIe peryiaMeHTupytoTcs «HacTaBieHus MU rUIPOMETEOPOIOTHUECKUM CTAaHIUAM U
[0CTaM IO MPOU3BOJICTBY METEOPOJIOTMUECKUX HAOIIOACHUH U IEPBUYHON 00paObOTKU JaHHBIX).

Ha Bcex OCHOBHBIX CTaHIMSX MPU3EMHOW CETH O00s3aTENbHBIMHU SIBISIIOTCA HAOMIOJCHUS 3a
TaKUMHU METEOPOJIOTUYECKUMH 3JIEMEHTaMH, Kak aTMoc(epHoe JaBiieHHe, CKOPOCTh M HalpaBJICHUE
BETPa, TEMIIEpAaTypa U BIAXKHOCTb BO3.lyXa, TEMIIEpaTypa IOBEPXHOCTH IIOYBBI, COCTOSHHE IOYBBI,

KOJIMYECTBO AaTMOC(EPHBIX OCaIKOB, BBICOTA CHEXHOTO TIOKPOBa, OOJAYHOCTh, aTMOC(EpHBIC
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ABJICHUSA, MCTCOPOJOIruiucCKasa OaJIbHOCTb BHAUMOCTH, OIIACHBIC U 0c000 oOIlaCHBIC SIBJIICHHSL.
HCKOTOpH@ CTaHIIMKU AOIIOJHUTCIBHO Ha6J'IIO,Z[aIOT 3a TeMnepaTypoﬁ ITOYBBI Ha PA3JIMYHbIX l"J'Iy'61/IHaX,

IPOJIOJKUTEIBHOCTBIO COJIHEYHOTO CHUSHUS, TOJIOJIEAHO-U3MOPO3EBbIMU  ABJICHUSAMHU Ha MPOBOJAX U
Ap.
Ha Bcex OCHOBHBIX MCTCOPOJIOTUYCCKUX CTAHOUAX CTAHAAPTHBIC Ha6JHOI[eHI/ISI IMPOU3BOIAATCA
B €/IUHbIE CHHXPOHHbIE CPOKU — yepe3 3 4, HauuHasi ¢ 0 4 10 CpeAHEeMY IPUHBUYCKOMY BPEMEHHU.
IlocnenoBarenbHOCTh MPOU3BOACTBA HaOmroneHuil pernamentupyerca — «HacrtaBienuem
THJIPOMETEOPOJIOTUIECKAM CTaHIUSAM W Toctam». Tak, Temmeparypa Bosayxa m3mepsiercs 3a 6-10
MUH /10 cpokKa. JlaBineHue no 6apoMerpy JOHKHO OTCUMTBIBATHCS Kak MOkKHO Osnxke k 00 MUH cpoka.

TpeOGoBaHMs K METEOPOIOTHYESCKUM MTPUOOPAM U METeoposIorudeckoi miomanke. Cpencraa
H3M€p€HHﬁ, IMPUMCHACMBIC JIA OIIPCACIICHUA 3HAaYCHUU MCTCOPOJOTMYCCKUX BCIIMYHH, HA3BIBAOTCA
MCTCOPOJIOTNYCCKHUMMU. Ka)KIILIfI I/I3M€pHT€HI>HBII>'I HpI/I60p COCTOUT U3 HECKOJIbKHX 3JICMCHTOB,
MOCIIE0BATEIFHO TPEOOPA3YIONINX U3MEPSEMYIO BEIMYMHY B CUTHAJI, BOCIIPHHIUMAEMBII 3PHTEIHHO
WM PETUCTPHUPYIOIIUM YCTPOUCTBOM. MeTeOpoIOrnieckie MpHOOPHI HCIIOIB3YIOTCS Ha BCEH
tepputopuu Poccuu. Ko BceM MeTeoposornueckum npudopam , mpeaHa3HauYeHHbIM 1Jis1 paboThI B
€CTECTBEHHBIX YCIOBUSX (32 HEOOIBIINM UCKIIIOUEHUEM ) , TIPEIBSIBISIFOTCS TpeOOBaHUs O€30TKa3HOM
paboThI BO BceX KITMMATHUECKH 30HaX (Temmneparypa ot -60 1o +50 °C, BrIcOoKas BIaXKHOCTh BO3yXa,
BBIMA/IEHUE )KUJIKUX U TBEPABIX OCAJKOB, HaJMUKE TyMaHa, 3albIJICHHOCTh BO3yXa, OOJbIIIHe
BETpOBbIe Harpy3ku). Kpome Toro, TpedyeTcst BIcOKast HaASKHOCTh MPUOOPOB MPH TUTEITHHON
AKCIUTyaTaIli BO3MOXKHOCTh X MEPEBO3KM BCEMH BUAaMU TpaHcmopTta. [Ipubopsl JOIKHBI
COXpPAaHSTh B TEUCHHE UTUTEIHLHOTO BpEMEHU (HEe MEHee T0Jla) CBOM XapaKTEPUCTUKH, TOTPEOIIATS,
BO3MO>KHO, MEHBIIIE DHEPTHH, a B PAJIE CIy4aeB — IMETh ABTOHOMHBIE HCTOUHUKH NMUTaHus. s
obecrnevyeHus eIMHCTBA U JOCTOBEPHOCTH U3MEPEHUI BCE METEOPOIOTHUECKHUE TPHUOOPEHI C
OTpeieIeHHON MePHOUYHOCTHIO TTOBepstoTcs. [loBepka COCTOUT B OIpe/ieTICHUH MOMPAaBOK K
OoTCUeTaM IO IIKaJe Mpuoopa Wik NepeBOAHOr0 KoddullneHTa Mprudopa MyTeM CpaBHEHHS €To
MOKA3aHUH C MOKa3aHUSIMH 00pa3IloBOTO U3MEPUTEIHLHOTO cpecTBa. [1o pe3ynbraTam moBepKu
oopMIISIETCS TTIOBEPOYHOE CBUICTEIHCTBO, B KOTOPOM JAIOTCS 3aKIIOUEHUE O TIPUTOTHOCTH TTprbopa
JUISL UCTIOJIb30BaHUsI, MOTIPABKHU U MepeBoiHbIe Kod(duuuenTs!. [loBepka npubOpoB BXOAUT B
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00513aHHOCTH METPOJIOTUYECKUX CIYk0 moapasaenenuit (ciyx6 cpeacts usmepenuit - CCH)
['unpomerciyxObl. Kaskas MmeTeoposoruueckasi CTaHIIUS KMEET METEOPOJIOTHUECKYIO TUIOIAIKY
(puc. 1) s pazmenieHus: IpuOOPOB U ciykeOHOe MoMelIeHue, pacnoyiokennoe He ganee 300 M oT
romanku. I inonianka npsiMoyrosaesHas, pazMepom 26x26 M, ¢ OpUEHTaLKENd CTOPOH CEBEP-IOT,
BOCTOK-3arma i. MecTo JijIs TUIOMAIKH 10 (GHU3UKO-TeorpaduIecKuM XapaKTEPUCTHKAM JTOJDKHO OBITh
TUMIUYHBIM JJIS1 OKpY>Karoleld MecTHOCTH paguycoM 20-30 kM ¢ TeM, uToObI HaOMI0AeHUST OBLITH
penpe3eHTaTUBHBIMU. PaccTosiHIE OT ITOMIAKHU 10 HEBBICOKUX CTPOCHUM, TPYIII AEPEBbEB JOIKHO
ObITh HE MeHee 10-KpaTHOM U3 BBICOTHI, & OT CIUIOIIHOTO Jieca U CIUIOIIHON rOpOACKON 3aCTPOUKH —
He menee 20-kpaTHoi. I nomanka qomkHa HAXOIUTHCS OT OBPAroB, OOPHIBOB HA PACCTOSHUU JIECSITKOB
METpOB, a OT ype3a Bojibl — He MeHee 100 M. Bo n3bexxanue HapylieHHs eCTECTBEHHOIO MTOKPOBa Ha
METEOIJIOAIKE pa3pelaeTcs X0uTh K Ipubopam TOJIBKO MO AOpoxKKaM. J{7st onpeneneHus

BBICOTHOT'O ITOJIOKCHU A HpI/I60pOB, B YaCTHOCTH 6ap0MeTpa, B paﬁOHe IJIoHIaIK1 UMECTCA PEIICP.

Puc 1. Meteoponorudeckas miomaaka (00mmuii Bu)

s obecriedyeHrs €IMHCTBA M3MEPEHUN MpUOOpHI Ha IUJIOLIAJKE pa3MEIIaloTCsl CTPOro IMo
cxeme coryacHo «HacraBnenuto...». Ilpubopsl ycTaHaBIMBAaIOTCS B OIPEAEICHHOM MOpPSAKE U
OpHUEHTAIINH 110 OTHOIICHUIO K CTpaHaM CBETa U Ha OINpPEIeJICHHON BBICOTE HaJ MTOBEPXHOCTHIO 3EMITH.
Orpana rIomaaKyd U Bce BCIoOMorareiabHoe o0opynoBaHue (MOACTaBKH, OyJKH, JIECTHHIIBI, CTOJIOHI,

MauThl U T.I.) OKpAIIMBAIOTCS B O€Jblii LIBET IJIS MPEeNOTBPALICHUS UX YPE3MEPHOr0 HarpeBaHUs

Dopma A Crpannna 11 u3 58



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

® - Pabouast nporpamMma JUCLMIUIMHBL

COJIHCYHBIMHU JIY4aMH, YTO MOKCT IMOBJIUATH HAa TOUHOCTDH HSMGPGHHﬁ.

Bonpocsl k Teme.
1. KakoBbl TpeOOBaHMS K METEOPOIOTHYECKON TUIOaaKe?
2. HazoBuTe OCHOBHBIE METEOPOJIOTHUECKUE TIPUOOPHI?
3. KakoBbl TpeOOBaHuUs K HA36MHBIM METEOPOJIOTMUECKUM HAOIIIOICHUSIM.
4. B xakue CpOKH NPOBOJATCS METEOPOJIOTMUECKHUE HAOIIOIeHUs?

Tema 2. Bo3nyx u armocgepa
IIpakTnyeckas padora 2.
TemmepaTypHBII peKUM BO31yXa
Ilenb paboThl — TMOMYYUTHh MPEACTABICHUE O METEOPOJIOTMUECKUX TEPMOMETpax U METOJUKE
M3MEPEHHUS TEMIIEPATYPhI BO3yXa
3amaun paboTHI:
1. 0O3HaKOMHUTBHCS C TEPMOMETPAMHU: IICUXPOMETPUUECKUMHU, MAKCUMAJIbHBIMUA, MUHUMAJIbHBIMU
2. M3y4uTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
3. H3yuuTh KOHCTPYKTUBHBIC OCOOCHHOCTH acCHPAIMOHHOTO IICUXPOMETPa
CpencrBa: TepMOMETPBI ISl U3MEPEHUSI TEMITEPATyphl ,aCIMPALIMOHHBIN IICUXPOMETP
3ananue:
1. U3y4uTth yCTpOICTBO U MPUHIIHUII ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
U3MEPEHUU
2. TPOBECTH HAOIIOJICHUS 32 TEMIIEPATypOi BO3/IyXa MO MCUXPOMETPUUECKOMY ,
MaKCUMaJIbHOMY U MUHUMAJIbHOMY T€PMOMETpaM.
3. TloctpouTs rpaduk CyTOYHOTO X0Ja ¥ TOJIOBOTO X0/1a TeMIIepaTyphl BO3yXa
Pe3ynbTarel: n3ydeHUE yCTpOWCTBA TEPMOMETPOB U METOJMKHA U3MEPEHHS TEMIIEPATYPHI BO3IyXa
[Toctpouts rpaduku 1 pe3yabTaThl U3BMEPEHHH MPEACTABUTH B BUJIE TAOIHIIBI.
Jns u3MepeHust TemnepaTypbl B METEOPOJIOTHH UCTIOIB3YIOT CIEAYIOIIUE THUIIBI TEPMOMETPOB:

KHUAKOCTHBIC, )Ie(l)OpMaI_[I/IOHHBIe U DJICKTPHUYICCKUC.

KuakocTHble TepMoOMeTpbI. DTO HauboJIee pacpoCTPaHEHHBIN TUIT TEPMOMETPOB, IPUMEHSIEMBIX B
MeTeoposoruu. JKuIKoCTHbIE TEPMOMETPBI OCHOBAHbI Ha MPUHIUIIE U3MEHEHHSI 00beMa KHUJIKOCTH
IIPY TOBBIIIEHUY WM IOHWKEHUH TeMIIepaTypbl . B kauecTBe KUIKOCTH 0OBIYHO TPUMEHSIOT PTYTh

HJIK CIIUPT, 06na;1a101u14e CJICAYIOUMHA (I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH.

Pryts ( HQ) Temnepatypa 3amep3anus -38,9° temneparypa kumneHus 356,9°, koappuuueHt
pacmmpenust ( ipu 18°) -0,000181: rermmoemkocts -0,03 kan/t rpa.
Croupt stwnoBbiit (CoHsOH) —temnieparypa 3amepsanus -117,3° Temneparypa kunenus 78,5
ko uuuent pacumpenus (npu 18°) —0,0011; reroemkocts -0,58 kan/r rpan.

W3 mpuBeNEHHBIX XapaKTepUCTUK BUHO, MIOYEMY Ul U3MEpEHus Oosiee HU3KUX TeMIepaTyp
MIPUMEHSIETCS CITUPT.

Bce skMIKOCTHBIE TEPMOMETPBI COCTOST U3 TPEX OCHOBHBIX YaCTEH: CTEKIITHHOTO Pe3epByapa,
HAIlOJJHEHHOTO0 TEPMOMETPUYECKON KHUAKOCTBIO M IEPEXOAIIEr0o B BEPXHEH 4YacTU B KamWLIAD;
CTEKJISTHHOW MIKAJIBI C IEICHUSIMU; 3aIIUTHON CTEKIISTHHON TPYOKH.

B 3aBucuMOCTHM OT yCTpOMCTBa IIKajdbl TEPMOMETPHI ACISATCA HAa JBa BUJA: CO BCTaBHOM
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[IKAJI0M 1 MaJIOYHBIC.

BcraBHas mikasia M3roTaBiMBAeTCAd M3 MOJOYHOTO CTEKJIa M HEMOJBHXKHO YKpPEIUISeTCs
B KOpIlyC€ TEpMOMETpa, YOUPasCh OJAHUM KOHIIOM B CHEHUAIIBHOE CeIo, a JpPYyrdM B
NPYXKUHY, TOMEIIEHHYI0 B TIpoOKe. K 1mIkane mioTHO MpUKPEeIUIsieTCss TOHKHA CTEKJISTHHBIN KaImuJuIsp.

B najiounsix TepMoMeTpax IiKajia HAHOCUTCA Ha BHEIIHEW CTOPOHE TOJICTOCTEHHOTO KaluJuIspa.
TepMomeTpsI 151 U3MEPEHUS TEMIIEPATYPhI BO3AyXa

Haubonpiiee pacnpocTpaHeHue W TNPUMEHEHHE s HU3MEpPEHHUs TeMIIepaTypbl BO3ayXa
MOJIYYIJIM  KUJKOCTHBIE TepMOMETpbl. Ha MeTeoposiorndyeckux CTaHIUAX TEMIIepaTypy BO3IyXa
U3MEPSIIOT TI0 CYXOMY TEPMOMETPY CTAaHIIMOHHOTO ICHUXPOMETPA, KOTOPHIN MpeIHa3HAUYCH TAKXKE IS
ONpENENCHUsI XapaKTEPUCTUK BIAXHOCTH. lIcMXxpomeTpuueckne TEepMOMETPbl HMMEIOT BCTaBHYIO
HIKajJy M3 MOJOYHOTO CTekja ¢ ueHou aenenus 0,2°. OrcyeTsl npou3BoAsaTCs ¢ ToUHOCThIO 110 0,1°C.
OTH TEPMOMETPHI OYCHb YyBCTBHTEILHBIC W MAJIOMHEPIIMOHHBIC. Pe3epByap nMeer ¢opmy mapa. Ha
BEPXHEM KOHII€ 3aIUTHOW TPYOKHM HMEETCS METAJUIMYECKHUU KOJIMA4YOK C 3aKpamHOM, KOTOPBIH
CIYXUT JJI1 YCTAHOBKH TEPMOMETPA

[Icuxpomerpruueckne TEPMOMETPBl HM3TOTABIMBAIOTCS C Pa3IUYHBIMM TIpeleaMy IIKaJIbl:
prytHBIe (0T -41 10 35°) u pryTHO-TanUeBkie (0T -35 g0 55°C).

Jlist u3MepeHus TeMIiepaTypbl BO3JyXa B MOJIEBBIX YCIOBHIX MPUMEHSIIOT CyXOH TEPMOMETP

acCMUpaIMOHHOT0 TICUXPOMETPA U TEPMOMETP Tparl.

7

T™-4

Puc. 2. IlcuxpomeTpuieckuit TepMOMETP

TepmoMeTp acnmupanMOHHOTO TICHXPOMETpAa — PTYTHBIM, WMEET BCTaBHYIO IIKaIy W3
MOJIOYHOTO CcTeKJa ¢ 1eHoil aenenus 0,2°. OT CTaHIMOHHOTO TEPMOMETPA OH OTINYAETCS MEHBITUMHU
pa3mepamu u HopMoii pezepByapa.
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TepmomeTp-mipaiy — PTYTHBIA MAJTOYHBIA TEPMOMETpP- MPEICTABISAET COOON TOJCTOCTEHHYIO
TPYOKY C Y3KHM KaluUIBIPOM U C PE€3€pBYapoOM, BBIIIYTHIM B KOHIIE 3TOH ke TpyOku. [llkana Hanecena
Ha TIepeJHe BHemHeW crtopone. s ymoOcTBa M OBICTPOTHI OTCYETa MPOTHUBOIIOJIOXKHAS CTEHKA
TEPMOMETpPA TMOKPHITA MOJIOYHBIM CTEKJIOM; IieHa aeneHust 0,5°. Ha BepxHem KoOHIIE TepMoMeTpa
MMeeTCs IIapUK, K KOTOPOMY IpUBS3bIBaeTCS MHYP. [Ipy n3MepeHusax TepMOMETp BpaAILlalOT 3a IIHYP
B TOPHU30HTAJIBHOM TUIOCKOCTH B TeUeHHUE 2-3 MUH. 3aTeM OBICTPO JENIal0T OTCYET.

VY CcTaHaBIMBAIOT MX B ICUXPOMETPUYECKOM OyaIKe.
[Icuxpomerpuyeckas Oyaka

[Icuxpomerpuueckas Oynka mpeacTaBisieT co00l HeOONBbIION AepeBSHHBIN HIKad pazMepom
29 x 46 x 59 cM. bokoBbI€ €€ CTEHKH CJIeJIaHbl U3 ABOMHOIO psijia HAKJIIOHHBIX TIJIAHOK B BUJIE JKAJTFO3H.
OpnnHa U3 CTeHOK CHyXuT ABepuel. CBepxy Oyaka UMeEeT TOPHU3OHTAJIbHBIA MOTOJOK, HaJ KOTOPHIM
pacrionaraercsi Kpbiina. PazMepsl Kpblliin OOJbIIE pa3MepoOB IMOTOJIKA, €€ CKaT caeliaH Ha for. J[Ho
OyJIKM COCTOUT M3 TPEX OTACIBbHBIX MJIAHOK, TPUYEM CPEIHSS PACIIOIO0KEHA HEMHOTO BBIIIE KpaWHUX.
Mexny miaHkamMu 0O0pa3yroTCsi IIUPOKHE MPOCBETHl. JKaato3HbIE CTEHKH M IO 00eCleyrBaroT
CBOOOAHBIN MOCTym Bo3ayxa K mpubopam. Ho HopManbHas BeHTWISIMS OyAKU oOecriedrBacTCs
TOJIBKO TIPU BETPEHOMN TOTO/I€, B TUXYIO MTOTOY B OyKE MOXKET OKa3aThCs 3aCTOM BO3AyXa.

Cra HAApPTHAasA MeTEOPOJIOrHYIeCKas
("CllXpOMC‘Tpll‘leCl\‘aﬁ) 6)’,‘]!'\‘3
IIcuxpomeTpugecKkasn

CTAHOBKA 15 "cvxoro”  JICHXpOMETpHYecKas [onepeuHoe -
ALY ot L R L YCTaHOBKA BMECTE C ceueHMe Hc»m’pt)ﬁme'rp;mecnan Gyamxa
TepPMOMETPOB rurpomeTpom, Max u CTEHKH B COOpeE Ha IOACTAaBKE,
Mt TepMOMETp N By mm ¢ PMCTAaBHOF JIECEHK O

BHYTPH MeTeo0y.

- \

%
% — ==

2

————-
| & !

e ———
~CTEHKH 3 Tol-n\‘n.\‘x.\
JepeBAHHbIX IUIaHOK/

> BaTuCT,
~~ TOBSI3AHHbIN Ha NE¢
\pesepeyap u on)meHany ————
e — >~ B CTaKaH4YMK __—~
— CTARAHYMR —
(€ AMCTH/UTHP OB aHHOI )
~—____ BOOOW __

Puc. 3. IlcuxpomeTrpudeckast Oyaka (0OmIHiA BU)

HCI/IXpOMeTpI/I‘-ICCKaSI 6y111<a npeaHadHauycHa Ui 3alllUThl TCPMOMCTPOB OT paJdvallMOHHBIX

BO3JICHCTBUIL. Y CTaHABIUBAIOT €€ Ha JIEPEBSIHHOW IMOJCTABKE TaK, YTOOBI pe3epByapbl TEPMOMETPOB
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OBLIM Ha BBICOTE 2 M OT IOYBBL. by/Ky opueHTHpYIOT JBepleil Ha ceBep. byaka BHYTpU U CHapyxH,
IIOJICTAaBKA U JIECEHKA OKpalleHbl 0e0il KpacKoi.

Hedopmanmonnbie TepMmoMeTpbl. Tepmorpadnl

KpOMe KHUJIKOCTHBIX TCPMOMCTPOB Ha MCTCOPOJOIMYCCKUX  CTAHOUAX  HUCHOJB3YIOT
TepMOFpa(bBI , OCHOBAHHBIC Ha MPUHIOHUIIC HU3MCHCHUIA JIMHEHHBIX pasMEpoB TBEPAbIX TCI C

M3MEHEHHEM TeMIlepaTyphl BO3yXa BO BPEMEHH.

Puc. 4. Tepmorpad (o6uuit Bun)

[IpuemHo# yacTeio TepMorpada, pearupyrouieii Ha U3MEHEHUE TEMIIEPaTypbl BO3yXa, CIYKUT
M30TrHyTasi OuMeramnuyeckas miacTuHKa. OHAa COCTOMT M3 JIBYX IUIACTUHOK, MMEIOIIUX pPa3IudHbIe
K03(pPULIMEHTHI pacIIupEHUs.

OOBIUHO 3TO MHBAp M HEMarHuTHas cranb. OJUH KOHEll OMMeTasula 3aKperyieH  HEeMOBHKHO,
K JpyroMy KOHIly C IOMOIIBIO CHUCTEMBl pPbIYAaroB IMPHUCOEAUHEHA CTPEJIKa, Ha KOHIIE KOTOpOMH
HACa)keHO IMEepo, HAIOJIHAEMOE AHWIMHOBBIMM YEpPHWIAMHU C TJIUIEPUHOM, MPEIOXPAHSIOMIUM OT
BBICBIXaHU U 3aMep3anus. [Ipu u3MeHeHnu TeMmnepaTypsl OuMeTauInyeckast jacTuka MeHsieT U3ruo,
U IIEpeMeElICHNE €€ KOHIAa B YBEJIMUEHHOM BUJIE NEPEAAETCS Ha CTPENKY ¢ nepoM. Ilepo, mpukacasce
JIEHTE Ha BparlaromemMcs OapabaHe, BEIUEPUMBAET HA HEMl KPUBYIO, COOTBETCTBYIOLIYIO U3MEHEHUSIM
TeMIeparypbl Bo3ayxa. bapabaH npuBoAMTCS B JABM)KEHHE YaCOBBIM MEXaHM3MOM. Y Tepmorpadon
OBIBAIOT CYTOUYHBIE W HeNeIbHbIE OapabaHbl. JICHTBI CyTOUHBIX 0apabaHOB MMEIOT LIEHY JEJICHHS IO
BEPTUKAJIBHOH IIKaJle BpeMeHU 15 MuH (HenenbHble 2 yaca). LleHa geneHus ropu30HTaIbHOM HIKAJIbI
neHTsl pasHa 1°C.

CyTouHble JIEHTHI, KaK MPaBUJIO, MEHSAIOT B 12-4acoBil CpOK HaOIIOJEHWN, HENEIbHBIC B

noHeAeNbHUK. JICHTBI 00pabaThIBAIOTCS U COXPAHSIIOTCS.
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DNEKTPUUECKHE TEPMOMETPHI

B 5Ty rpynmy BKIIOYEHBI TEPMOMETPBHI  CONPOTHUBIICHUS, TEPMOVIEKTPUYECKUE U
TEPMOTPAH3UCTOPHBIE.

Tepmomerpsl conporusieHus. [IpuHIMD AEUCTBUSA 3TOrO TEPMOMETpa OCHOBAH Ha CBOMCTBE
MaTEpUaIoB MEHATH IEKTPUUYECKOE COMPOTHUBIICHUE (IIPOBOJMMOCTD) C U3MEHEHUEM TEMIIEPATypHI.
B kawectBe mnepBHYHBIX IpeoOpa3oBareneld HUCHONB3YIOT METAUIMYECKHE IPOBOJOYHBIE MU
IIOJIYTIPOBOJJHUKOBBIE TEPMOPE3UCTOPBI. sl MeTauIn4ecKux TEpMOPE3UCTOPOB — TeMIlepaTypHas

3aBUCHUMOCTh MOXET OBITh BBIpaKe€HA (POPMYIION:

Rt = Rg (1+0at), (1)
rie:
R{— compoTuBieHue npoBoAHNKa pu Temneparype t ° C;
Ro — conpotunenue npu 0°C;

0 — TeMIepaTypHbIH KOAPPHUIMEHT CONPOTUBIICHNS METAJLIA.

JlaTuuk TepMoMeTpa COMPOTHUBIICHHUS TMPEACTaBIsET COOOM TOHKYIO MPOBOJIOKY M3 YUCTOTO
MeTanna (Melnb, TUJIaTWHA, HUKENh), HAMOTAaHHYI0O Ha KapKaCc U TMOMEIIEHHYI0 B TepPMETUYECKU
3alIMIIEeHHBIN KOXYyX (mmuHa 10-20 cm, mruamerp okoiio 1 cm).

B MCTCOPOJIOTUN TEPMOMCETPBI COMPOTHUBJICHUA HAXOAAT NPHUMCHCHUC NPHU JUCTAHIUOHHBIX
M3MEPEHUSIX TEMIIEPATYpPhI BO3AyXa, IIOYBEL.

Bomnpocsl k Teme:

KoHcTpykTHBHBIE 0COOEHHOCTH METEOPOIOIHYECKHX TEPMOMETPOB

[lena neneHust mKaJIbl TEPMOMETPA

Yro Takoe penepHble TOUKH?

Kakne ®uaKoCcTH UCIONIB3YIOT B TEpMOMETpax?

B uem 3akirouaercs TOUHOCTh U3MEPEHUs?

Kakne cymecTByroT TeMneparypHble HIKaJbl?

Kaxue Buabl TEpMOMETPOB HCIIONB3YIOTCS. HA METEOPOJIOTHUYECKOM MIIOMAAKE?

Jlns yero npegHa3zHaueHa CUXpoOMeTpudeckas Oynka?

Kak u rae ycraHaBInMBarOTCsl METEOPOJIOTHYECKUE TEPMOMETPBI ISl U3MEPEHUS

TEeMIIepaTypbl BO3ayxa?

10. Kak u rie ycTaHaBIMBAIOTCS METEOPOJIOTHUECKUE TEPMOMETPHI AJIS1 U3MEPEHHUS
TEMITepaTypbl IIOYBHI?

11. B ueM cyTh npuHIMIA ASHCTBHUS TepMOoMeTpa?

CoNoOAEWNE

3AJTAHUE

O6paboTka TepMOrpaMMBbl (CyTOYHON)
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1. Pasmerurh KapaHJalloM KpaTKUMH IONEPEUYHBIMU JMHUSAMHU KaXAblii Yac B HHTEpBajax
MEXy UMEIOIIMMUCS Ha JICHTE 3aC€YKaMH, CACIAHHBIMU B CPOUYHBIE YaChl;

2. CHaTh ¥ 3amKcaTh B TAOIUIy eXKedacHbIe MOKa3aHus TepMorpada 3a KaxJplii yac;

3. Bmmcath B Ty ke TaOnuily UCTUHHBIC 3HAYCHHS TEMIEPATyphl (II0 «CYXOMY» TEPMOMETPY) B
CpOYHBIE Yachl, HA/IMUCAHHbIEC HA JICHTE TepMorpada;

4. BpIUUCIUTD PA3HOCTh MEX]Y HCTUHHBIMH 3HAYEHUSIMH B CPOYHbBIC Yachl U MOKA3aHUSMU
camornucua. TH pa3HOCTH U OyIyT MOMpaBKaMH K 3alIUCH MPUOOpa B CPOUYHBIC YaChI;

5. Ilyrem paBHOMEpPHOI MHTEPHOJISLUH ONPENEIUTH TONPABKH JIJIsl BCEX OCTAJIbHBIX YaCOB;

6. AnreOpamueckd nUpUOABHB HaWIEHHBIE I KAKAOTO dYaca IONMPAaBKA K IOKAa3aHUAM
TepMmorpada, IoTydYuM UCTHHHBIE 3HAUCHUS TEMIEPATyphl IS KAXKIOTO Yaca;

7. Haiitu Ha JIeHTe MAaKCUMYM U MUHUMYM TEMIEPATYyphl U C COOTBETCTBYIOIIMMH MOMPABKAMU
3anucarb B TaOJIUIy, OTMETUB UX BpeMS;

8. BpumciuTe W 3anmucath B TAOIUIYy MOJHYIO aMIUIMTYIy CYTOYHBIX M3MEHEHHH 3a JaHHBIN

J€Hb, T.C. pa3HOCTh MCXKAY MaX u min TEMIICPATYpPhbI 3a CYTKH.

Yacel 0,1,2,3...24 3a 24 gyaca | 3a 8 cpokoB max min aMIUIATYa
S CpenH | S cpens | t° | Bpems | t° | Bpems

Otcuetsl o
JICHTE
ITonmpaBka
Hcnp.senuu.

Tema 3 . Paguauus B atmocdepe
IIpakTnyeckas padora 3.
AKTHUHOMeTpUYeCcKue HaOII0JeHUS.
AKTHHOMETpUS - OJMH U3 pa3fesioB METECOPOJIOTHU: YUYEHHE O COJHEYHOM, 36MHOM M aTMoc(hepHOM
U3ITy4eHUH (pajualiin) B YCIOBUSIX aTMOC(hEpHI.
Llens paboThl — MONYYUTHh NpEACTaBICHHE 00 OCHOBHBIX AKTMHOMETPHUYECKHMX IMpuOopax, 00 ux
YCTPOMCTBE, YCTAaHOBKE U METOJMKE MPOBEICHUS HAOIIOICHHH.
3agaun paboTHI:
1. O3HaKOMHTBCS C YCTPOHCTBOM M IMPHHIIUIIOM JACUCTBHS MPHOOPOB IS U3MEPEHUS paHaIlui
2. W3yuuTh yCTpOWCTBO M MPUHLMI ACHCTBHS renuorpada, yCTaHOBKY MU METOIMKY
MIPOBEICHUS HAOIIIOICHHIA
3. TlpoBecTu HaOMIOACHUS
Cpenctsa: remmorpad
3agaHue:
1. U3yuuth MeTOAMKY IpOBENCHUS HAOIIOACHUM
2. V3yunTh KOHCTPYKIIHIO TPHOOPOB
3. M3yuuTh yCTPOMCTBO M MPUHIIMI JCHCTBH reauorpada
4. OO6paboTka JIeHTHI renuorpada
PesynbraThl: M3y4uTh METOIUKY NPOBEACHUS aKTHUHOMETpUYEeCKMX HaOmoneHuid. I[Iposectu

HaOJIOIEHUsT C IOMOILBIO Tefrorpada U pe3yabTaThl HAOIIOJCHUN TPEACTaBUTh B BUIC
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AKTHHOMETpUYECKHE HAONMIOJCHUS — HAOMIOACHUS HAJ HMHTEHCHBHOCTBIO COJIHEYHOH pajuanuu
OpsSAMOM, paccessHHOM, CyMMapHOH, a Takke Haja S(QQEKTUBHBIM H3JIyYE€HHEM, pPaJUalliOHHBIM
6anaHcoM U ajibOe10, IPOBOIUMBIE C TOMOILBIO COOTBETCTBYIOIUX TPUOOPOB.

OCHOBHBIMH AaKTHHOMETPUYECKUMHU MpHOOpaMH SIBIISIOTCS: AKTUHOMETpP (U1 HM3MEpEeHHUs
MHTCHCUBHOCTU NPSIMOM COJHEYHOH pagualMM Ha MNEpHEeHIUKYJISPHYIO K JIydaM IIOBEPXHOCTB),
nupaHoMeTp (anbOenomerp) (A U3MEPEHUs] HMHTEHCHUBHOCTH CYMMApHOM, pacCessHHOM U
OTpa)KEHHOM KOPOTKOBOJIHOBOHW pajauaiuu), 6asaHcomep (A7 olpeseneHus pajinaoHHoro oajiaHca
36MHOM IOBEPXHOCTH).

Bce atu npubopbsl ocHOBaHbl Ha oOweM mpuHOuNe. Jlyducras BSHeprus, MOIVIOIIEHHAs
YyBCTBUTEIbHBIM 3JIEMEHTOM (OOBIYHO 3auyepHEHHas IIJJaCTUHKA), IMpeodpaszyercs B TEIUIOBYIO
SHEPrui0 C MOCIEAYIOIIUM NPeoOpa3oBaHUEM MOCPEICTBOM TEPMOMAPHI B 3JIEKTPUUYECKYIO IHEPIHIO
(BAC), uzmepsiemyro rajabBaHOMETpoM. B uTore 00 MHTEHCUBHOCTU JIYYHCTOW PHEPTUU CYAST IO
BEJIMYMHE OTKJIOHEHHUSI CTPEJIKH TalbBAaHOMETpA. DTHU MPHUOOPHI SBISIOTCS OTHOCHUTEIBHBIMH, M HX
TapUpOBaHUE IPOU3BOAUTCS IO IOKA3aHMSM KOMIIEHCAIIMOHHOrO mnupreiauomerpa OHrcrpema,
npunsaToro B Poccuu B kayectBe 00pas1ioBoro.

Jia  mpoBeneHuss HaOMOAEHUN TPUOOPHI Uil U3MEPEHUs PaJWallMOHHBIX XapaKTEPUCTHK
Pa3MEIIATCs HA aKTHHOMETPUYECKON CTOMKE.

AKTHHOMeTpUYecKue HaOII0eHHs MPOBOAATCS 11ecTh pa3 B cyTku: B 0 4 30 mun, 6 u 30 MuH,

94y 30 muH, 12 9 30 muH, 15 1 30 muHn, 18 14 30 MHH IO CpeTHEMY COJIHEUHOMY BPEMEHHU.
I'enmorpad

l'enuorpad mnpemHazHaueH JUIsl peTUCTPAIIUU TTPOJOJDKUTEILHOCTH COTHEYHOTO CUSIHUSA, T.€.
KOJTMYECTBA YACOB, KOTJIa COJHEYHBIM JTUCK HE 3aKpHIT O0JaKaMU, a WHTEHCHUBHOCTh COJIHEYHOM
panuanuu cocrapiusieT He MeHee 0,21 kB1/ M2,

[Mpunnmn peiictBus renuorpada OCHOBaH Ha MPOXKUTAHUM OYMaKHOH JICHTHI COJIHEYHBIMHU
TydaMi, ¢(pOKyCHpOBAaHHBIMHU CTEKJISTHHBIM IIapoM. JIeHTa, o KOTOpO# B TeUeHHUE JHS MIepeMeNIacTcs
n3oopaxkenne ConHIla, WUMEET neneHus B dacax. [lo JIMHE MPOXOKEHHBIX YYacTKOB Ha JICHTE
OTIPEICTISAIOT BpeMsi, B TeueHre KoToporo CouHile He ObLITO 3aKPBITO 00JIaKaMHU.

CTeKJIHHBIM IIap 3aKkperyieH B JyrooOpa3sHOM jepkarerne. HakiIoHss TOIBIKHYIO 4YacThb
npudopa, Mo IMIKajae YrJIOBOrO CEKTOpa YCTAHABIMUBAIOT IIMPOTY MECTa METEOCTAHIIUN M 3aKPEIUISIOT
CTOTIOPHBIM BHUHTOM. [IpH 3TOM OCh CTEKJISTHHOTO IIIapa MPUHUMAET TMOJIOKEHHUE, IMapauieIbHOE OCH

BparnieHus: 3emsid ( OCH MHUPA).
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Puc. 5. YauBepcanbHbiii renuorpad

Cdepuueckas yamia UMeeT TpU Na3za, B KOTOPbIE BCTaBISIIOTCS OyMa)kHbIE JIEHTHL. B cpennuit
ma3 BCTaBJSIETCS MpsMasi (PaBHOJCHCTBEHHAs) JICHTa, B BEPXHUW Ta3- 3UMHSA W B HWXKHHUI Mma3-
netHsist neHTbl. O0e mocnenHue JeHThl KpuBosMHEWHbIe. [lonoxeHue JEeHThl B mMaze (UKcHpyercs
MITU(TOM C UTIIOM.

Onna nenta paccuutaHa Ha 10 yacoB. B 3aBUCUMOCTM OT MPOJOJKUTEIBHOCTH JHS
ucnonb3yroT 1,2 unu 3 nentel. Ha MeTeoponoruyeckoit mioraake reiauorpad ycTaHaBIMBAeTCs HA
CTOJ0€ Ha BBICOTE 2 M OT IOBEPXHOCTH 3€MJIM CTPOrO TOPU3OHTAIBHO M OPUEHTHPYETCS IO
reorpauuecKoMy MepHIuaHy.

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 COTHEYHOU paguaIiuu’?

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

Ha ckonbko 9acoB paccunTaHa ofHa JeHTa renuorpada?

Yrto Takoe (HOTOCMHTETUYECKH aKTUBHAS paIUAIIHS?

HazoBure npubops! 1151 U3MEPEHUs paTuaiiu

lO Kaxkwue siBlieHUsI CBSI3aHBI C pPaCCESTHUEM PaIHAIIAH?

3AJTAHUE

wn

© o No A
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OO6paboTka neHTHl renrorpada

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:
1. Omnpenenuth Ha HEW MPOAODKUTEIBHOCTh COJHEYHOTO CHUSHHS 33 KaXKIBIH Yac B JIECATHIX
JIOJISIX 4Yaca;
2. TloacuuTaTh MPOJOIDKUTEIILHOCTH COTHEUHOTO CUSIHUS B TEUCHUE JHS U BRIPA3UTh €€ B Yacax;
3. Haiitm Bpemst Bocxoma u 3axoma CojHIIA M TPOAODKUTEIBLHOCTh IHS IO CICIUATBLHOU
TaldIMIIE;
4. CpaBHUTH IPOJOKATEIHBHOCTH COTHEYHOTO CUSHUS C MPOIOJDKUTEIILHOCTBIO JHS M BBIPA3HTh

q)aKTI/ILIeCKYIO MpOAOJIKUTCIIBHOCTE COTHCYHOI'O CUAHHWA B MIPOLUCHTAX OT BO3MOKHOM.

Tema 4. Bapnueckoe moJie u Berep.
IIpakTuyeckasi padora 4a ArmocepHoe naBICHUE.
Llens paGoOTHI — MOXYYHUTH MpPEACTaBICHUE 00 yCTPOHCTBE MPHOOPOB ISl U3MEPEHUS aTMOC(HEPHOTO
JABJICHUSI U METOJIMKE U3MEPEHUS
3anaun pabOThI:
1. Osnagerb METOIMKON U3MEPEHHSI ATMOC(HEPHOTO JAaBIICHUS
2. YcBouTh CANMHUIBI U3MCPCHUS JaBJICHUA U 3HATb UX COOTHOLICHUC
CpenctBa: 6apomMeTp-aHepou 1, TOBEPOYHOE CBUETENBCTBO OapOMeTpa-aHepOu1a, CTAHIIMOHHBIN
Gapomerp.
3ananue:
4. V3yuuTh ycTpOHCTBO MPUOOPOB U METOJIMKY U3MEPEHUSI aTMOC(EPHOTO 1aBJIE€HUS! PTYTHBIM
6apoMeTpoM U 6GapoOMETPOM —aHEPOUIOM
5. Usmeputs atmochepHOE 1aBIICHHE
6. PaccuuTarh aTMOC(epHOE AaBICHUE HA YPOBHE MOpPs
Pesynbrarhl: u3ydeHue yctpoiicTBa mpubopa U METOIUKH U3MEpPEHUsT aTMOC(HEPHOTO J1aBIICHUS,
pe3yabTaThl U3MEPEHUH MPEICTaBUTh B BUE TAOIHIIBI.
ATMochepHoe AaBlieHHe PABHO BECY PacIlOIOKEHHOIO BhIIIE CTOI0a BO3/lyXa ¢ OCHOBAHHUEM,

paBHBIM eAnHMIIE. BennunHa atMochepHOro JaBleHUs HE 3aBUCUT OT OPUEHTAIlMU TOBEPXHOCTH, Ha
KOTOPYIO OHO JIEHCTBYET.

ATMOc]epHOe NaBieHHE, U3MEPSIEMOE Ha BCEX METEOPOJIOTMUECKUX CTAHIMSIX HEO0OXOIUMO
3HaTh Jig COCTABJICHHUS MPU3EMHBIX CHHONTHYECKUX KAapT, OTPAKAIOUIUX COCTOSIHME IOTOJIbI B
ONpeIeTICHHBIII MOMEHT BPEMEHH.

EnununiamMu naBiieHust CirykaT MAJUTUMETP PTYTHOTO cToJI0a (MM PT. CT.), rekTomackanb (T1la)
u Mwumbap (MO), MM pPT. CT. — 3TO HM3MEHEHHME aTMOC(EpPHOTo JMAaBJIEHHUS, COOTBETCTBYIOIEE
MOJIHATHIO WM OMyCKaHHUIO PTYTHOTO cTos0a B Oapometpe Ha 1 MMm.

1 IMackane (Ila), equnuia cucremsl CU - naBnenue cwioit B 1 HeroToH Ha miomans B 1 M2
(100 IMa=IrlTIa).

IrITa=1 M6=0,75 MM pT. CT.
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Cpennee naBieHue Ha ypoBHE Mops cocTaBisieT 760 mwm prt. ct., win 1013,2 rlla.

ITpuGopsl Ans U3MepeHHs JaBJIEHUs IOAPAa3ACAITCS HAa TPU TUIA: PTYTHBIE OapoMeETphl
(MaHOMETpBI), aHEPOUBI U TMIICOTEPMOMETPBHI.

PrytHbpie OapomeTpsl SBIISIOTCS HamboNee TOYHBIMU M YHOTPEONISAIOTCS B OCHOBHOM JUIS
U3MEpeHusi aTMOC(EpPHOTO JABJICHUSI Ha METEOPOJIOTUYECKUX CTaHIMAX. 1lo yCTpo#cTBY coCyaoB,
HaloJHAEMBIX PTYTbIO, OapoMeTphl JAEIATCd Ha TPU BMJA: 4YalleuHble, CU(OHHO-YAIICYHbIE U
cudonHble. Hanbosee 4acTo MCNONIB3YIOTCS Ba MEPBBIX BUJA.

Kunkoctaerit  O6apomerp wuzobperen Toppuyemm (1643r.), a Ha3BaHue «OapomeTp»
npunuceBaioT boiro (1665r.), 1o Hero nmpubop Ha3pBaN «TopHUeIIIHEBON TPYOKOM».

[Ipunuun neiictBus pTyTHOro OapomMeTpa OCHOBAaH Ha YPAaBHOBEIIMBAHUM ATMOC(HEPHOro

JABJICHUSI BECOM PTYTHOIO CTOJOA.
Yamreunsrit 6apomeTp

Yameunpii OapoMeTp HMMeeT cienyromee ycTpoicTBo. CTekisHHas TpyOka, 3amasHHas
CBEpXy U HAMOJHEHHas JUCTUJUIMPOBAHHON PTYTHIO, MOTPY)KEHAa HIKHUM OTKPBITBIM KOHIIOM B
MJIACTMACCOBYIO MM METaJUIMYECKYIO YaIlKy ¢ pTyThio. Yalika cooOImaercs ¢ Hapy>KHbIM BO3IyXOM
yepe3 OTBEPCTHE, 3aKpbIBa€MOe BUHTOM. B0o31yX B BEepXHEH 4yacTH TpyOKH OTCYTCTBYET, IO3TOMY O]
JEICTBMEM BHEUIHETrO JaBJIEHHS BO3AyXa HAa IMOBEPXHOCTb PTYTH B YallKe, CTOJOUK PTYTH
MOJHUMAETCS JI0 OTNpeIesieHHON BRICOTHI. Bec cTonba prytu Oyner paBeH arMochepHOMY JTaBIECHUIO.
CrekinsHHas TpyOKa ¢ pTYThIO TIOMENIAeTCsS B METAJUTMUECKYIO OMpaBy. B BepxHeil ee yacTu caenaH
MPOJIOTBHBIN CKBO3HOM Mpope3 s HaOMII0AeHUH 3a MoJIoKeHneM ctosnba pTytu B TpyOke. Ha onHoit
CTOPOHE MpOpe3a HAHECEeHa IKaJla B MM pT. cT. wiM rlla. JInsg orcuera OecAThIX AOJEW BHYTpPHU
OImpaBbl HaxXOAHUTCSA KOJBIIO C HOHUYCOM, INECPEMCIIACMbIM BJOJIb HIKAJIbl C ITOMOIIBIO BHHTA. B
CpeIHel YacTH OIpaBbl BMOHTHPOBAH TEPMOMETp, IO KOTOPOMY H3MEPSIOT TEMIEpaTypy mpudopa

nepes OTCYCTOM BBICOTBI PTYTHOI'O croiba.
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Puc.6. Yameunslii pTyTHBII GapoMeTp

Ha meteoposiornueckoil cTaHMU PTYTHBIM OapoMeTp MOMENIAeTcsl B ClieluaIbHbI MKa(uuK,
YKPEIUICHHBIH Ha CTEHE.

UroObl HaWTH BBICOTY PTYTHOTO CTOJ0a, COOTBETCTBYIOLIYIO BEJIMYMHE aTMOC(HEpPHOTo
JaBJI€HUsT B TOM MWJIM HMHOM IIyHKTE, K OTCUETy IO OapoMeTpy BBOJUTCS psJ IOINpPaBOK:
MHCTPYMEHTAJIbHAs, TEMIEpaTypHas, MMONPAaBKU Ha YCKOPEHHE CHJIbI TSDKECTHM B 3aBUCHMOCTH OT
HIMPOTHI MECTA M €TI0 BBICOTHI HAJl YPOBHEM MOPSI.

Ilonpasku pmymmnozo 6apomempa.

[Tpu MOBBIIIEHUN TEMIIEPATYPHI PTYTh PACHIMPSETCS, IIOTHOCTh €€ YMEHBINACTCS, U BBICOTA
PTYTHOTO CTOJI0A OKa3bIBAE€TCS 3aBBIIICHHON MO CPAaBHEHHIO ¢ HAOIIOJEHUAMH TIpu Temmeparype 0°,
KOTOpas W TNpUHMMaeTCcs 3a «HOopMalbHyo». TakuM oOpa3om, TemmepaTypHas MONpaBKa MpH
TeMIIepaTypax BbIllIe HyJIsI OyJIeT UMETh 3HaK MUHYC, a IPU TeMIIepaTypax HUXKe HYJIs - TUTIOC.

YckopeHue cuiibl TSHKECTH, ONPEAEIiEMOe PACCTOSSHUEM OT LIEHTpa 3eMJIU, UMEeT Haubosbllee
3Hau€HUE Ha MOJICcaxX, HauMeHblIee — y dkBaTopa. KpoMe Toro, oHO yMmMeHbIIAETCsl C yOaJIeHHEM
KBEpPXY OT YpOBHs Mops. sl cpaBHMUMOCTH BCEeX HAOJIIOJCHMN HAJ JaBJIEHUEM, MPOBEICHHBIX Ha
pa3IMYHBIX MIMPOTaX M BBICOTAX HAJ YPOBHEM MODS, UX MPHUBOJAT K CTAHAAPTHOM CUIIE TSDKECTH. 3a
CTaHJapTHOE TPUHATO YCKOPEHHUE CUJIbl TSHKECTH Ha wmupoTte 45° u Ha ypoBHEe Mops. B Hu3Kkux
mupoTtax (ot 0° mo 45°C) mokazanus 6apomMeTpa OKa3bIBAIOTCS 3aBBIIICHHBIMU, a B BRICOKHX (OT 45°
10 90°C) 3anmxeHHbIMU. C MOIHATHEM BBEPX OT YPOBHS MOPS MTOKa3aHMsI TaKxkKe OYIyT 3aBbIIICHBI.

Takum oOpazom, MoONpaBKa Ha YCKOPEHHE CHJIBI TSHKECTH B 3aBUCHMOCTH OT IIUPOTHI MECTa
OyIeT MOJIOKUTENbHON B BBICOKHMX IIMPOTaX M OTpUIATENbHON B HU3KUX. [lompaBka Ha yckopeHue

CHUJIBI TAXKECTHU B 3aBUCUMOCTHU OT BBICOTBI HAl YPOBHEM MOPs 6yz[eT OoTpuLaTcjibHas Ha BCEX BbICOTAX,
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UMEIOIIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.
Kpome Toro, BBOOUTCS HHCTpYMEHTalIbHAs MONPaBKa, KOTOPO KOPPEKTUPYIOTCS HETOYHOCTHU
B IIOKa3aHUAX OapoMeTpa, CBSI3aHHbIE C HECOBEPIIEHCTBOM €ro M3roToBiieHUs. MHcTpymeHTanbHas
MIOTIPaBKa YKa3bIBAETCS B MACIOpPTe MPHOOpa; OMpeensieTcs ¢ MOMOIIbI0 3TAIOHHOTO IpUoopa.
BBeneHneM yka3aHHBIX IOIPABOK IOJIy4alOT JABJIEHUE HAa YPOBHE CTaHIMH, KOTOPOE 3aTeM

IPUBOJAT K YPOBHIO MOps. i 3TOrO KCIOJIB3YIOT TaOJIMIIbl, pacCUMTaHHbIE MO O0apOMETPUUYECKOI

dbopmyie.
bapomerp-anepounn

Bapomerp-anepons OTHOCHTCS K Je(hOpPMANMOHHOMY BHUAY TPUOOPOB sl H3MEpPEHUS
atMocepHoro napineHusi. YyBCTBUTEIBHBIM 3JIEMEHTOM B TakuX OapoMeTpax sIBISETCS aHEepOUHAs
KopoOka (6apokopoOka), mpeoOpasyromias HU3MEHEHUsi aTMoc(epHOro [AaBleHUS B JIMHEHHbBIE
nepemernieHust (aedopmanuu). Bo3ayx u3 KOpoOKHM BBIKAYMBAETCS IMOYTH TOJIHOCTBIO. it TOTO,
9TOOBl KOpPOOKa HE CIUTIOIIMBANACH JIABJICHUEM OKpPY)KAIOUIETO BO3AyXa, IMPYXHHA OTTATUBACT
KPBILIKY KOPOOKH, IPUBOJIS €€ B paBHOBecue. [Ipu yBenmnueHnH BHEIIHETO JaBJICHMS KpbIIIKa OyaeT
HEMHOTO BJIaBJIMBAThCS BHYTPh KOPOOKH, MPH YMEHBIICHWU TOJ JACWCTBUEM TPYKHUHBI Oyner
NOJTHUMATHCS BBEpX. Bemmumna nedopmanuu
KOpOOKH NPH M3MEHEHUH JIABJICHUS OYSHb Majla
(0,3 MM na 10,5 rlla). Ho npu nomomu
CHUCTEMBl  PBIYaroB JTH  HE3HAUUTEJbHbBIE
kosiebanus ysenuuuBarorcs ot 200 o 800 pa3
NEepealoTCss Ha CTPENKY, TMepPeMEeNaroIlyroCs
BJIOJIb IIKAJbI C AeleHUuAMHU. B BepxHel vacTu
aHepouaa BMOHTHPOBaH JyTo00Opa3HbIN
TEPMOMETp JJII HM3MEpPEHHs TeMIepaTyphl
npudopa. Becw MEXaHU3M aHepouza

OMeEIIAeTCs B METAJUTNYECKU I AN

IJIACTMACCOBBIM  KOpPIIyC €O CTEKJISIHHOMN
KPBILLIKOM. B oTcuertsl 1o mikane 6apoMerpa-aHepouIa BBOIAT TEMIIEPATYPHYIO, HIKAIOBYIO,
00aBOYHYIO IIOTIPAaBKH, KOTOPBIE MPUBOJIATCS B IOBEPOUHOM CBHJIETENIBLCTBE.

Temmneparypa oka3bIBaeT BIUSHME Ha IIOKa3aHus Oapomerpa. Tak Kak ¢ H3MEHEHHEM
TEMIIEpaTypbl MEHSIOTCS  yINpPyrHe CBOWCTBA KOPOOKH, NPOHMCXOIAT AedopManuu  y3JI0B
nepeaaToyHoro Mexanusma. [ig ydera BIUSHHUS TeMIIEpaTypbl Ha MOKa3aHUs OapoMeTpa-aHepoHa

MPUHATO UX MPUBOIUTH K Temmeparype 0°C. st 3Toro onpeaensroT TeMrnepaTypHblid KodhGUIHEHT,
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paBHBII H3MEHEHUIO TIOKa3aHui OapomeTpa Npu n3MeHeHnH Temreparypsl Ha 1°C.

[IkanoBass mompaBKa MCKIOYAET CHCTEMAaTHYECKYI0 HHCTPYMEHTAIbHYIO IOIPELIHOCTD,
SBJISIFOILYIOCSL  CJIEJICTBUEM TEXHOJIOTMYECKUX JONYCKOB  IPH HW3TOTOBJIEHHUU IE€PEJaTOYHOrO
MeXaHU3Ma aHEPOHMJHOW KOPOOKH, T.€. YYHUTHIBACT WHIAMBHIyaJIbHBIE OCOOCHHOCTH NpHOOpa, HE
COOTBETCTBYIOIIME JICJICHUSAM ILKAJIbI, OAMHAKOBOMW Ui BceX MPUOOPOB JAaHHOTO TUMA. B moBepounom
CBU/IETEJILCTBE IIKATIOBbIE NONPABKYU JAIOTCS JUIsl BCEH LKAl Yepe3 KaXKaAble JeCTh AeICHUMN.

bapomeTpsl — aHepouabl UMEIOT HEKOTOpPbIE MPEUMYIIECTBa Nepes] PTYTHBIMU OapoMeTpaMu
(Manple rabapuThl U Macca, OTCYTCTBHE PTYTH, yI0OCTBa TPAHCIIOPTHUPOBKH), HO OHH YCTYNAIOT B
TOYHOCTH U HE MPHUMEHSIOTCS HAa METEOPOJIOTUIECKUX CTAHIHUAX B KAYECTBE OCHOBHOTO MPUOOpa IS
u3MepeHus: atMocepHoro aaeieHHs. VX NpUMEHSIOT B TeX CilydasX, KOI/la U3MEpEeHHUE JIaBJIECHUS

A0ITYCTHUMO C ITOTPCUIHOCTBIO 6onee 1 rlla (Ha HCKOTOPLIX ITIOCTAX U B OTACJIbHBIX SKCHCI[I/II_II/ISIX).

Baporpad

Baporpad npemnazHadeH A1 HEIPEPHIBHOW peructpanuu atMochepHoro mapinenus. [Ipememns
u3mepennss or 780 mo 1060 rlla, morpemHocts u3mepenus =+1-2 rlla. Moxer pabGortaTh mpu
temneparype Bo3ayxa oT -10 go +45° C. Ilo cBoeMy yCTpOWCTBY OH JE€IMTCS Ha TPHU YACTH:

MPUEMHYIO (1aTYMK), IEPEAOIIYI0 U PETUCTPUPYIOIIYIO.

Puc.7. baporpad

[IpueMHO# 4YacThIO CIY)KHT CHCTEMa aHEPOMJIHBIX KOpoOok. Bo3mayx M3 KOpoOOK OTKaueH u
aTMoc(epHOe /aBlieHHE, HAMPaBIEHHOE Ha CXKaTHE KOPOOOK, YPaBHOBEIIMBAECTCS CHIION YHIPYrOCTH
KOpoOOK. BepxHsis KOpoOKa COEOUHSETCS C pblYaroM IEepelaoliero MexaHu3Ma. BemnunHa
nedopMauu KOpoOOK OuYeHb Malla, HO MpHU TepeAaye Ha Mepo OHA YBEIWYMBACTCS C TOMOIIBIO
pbruaros B 80-100 pas.

Jlis yMeHbIIeHUsl BIMSIHMSI TEMIEpaTypbl Ha TNokKa3zaHus Oaporpada B €ro HIDKHEHW dYacTu

BMOHTHPOBaH OMMETaNTHYECKUI KOMIIEHCATOP.
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Perucrpupyromas gacte npencrarisier coboii 6apabaH ¢ 4acoBBIM MeXaHU3MOM BHyTpH. Ha
Oapaban  HajeBaeTcs  OymMakHas  JIGHTa, HAa  KOTOPOM  HAHECEHBI  T'OPU3OHTAJIBHBIC
U ayrooOpa3Hble  JENCHHS  CBEpXY BHHU3; TOPU3OHTAJbHBIE  JIMHUU  COOTBETCTBYIOT
aTMoc(epHOMY JIaBJICHHUIO, JYyTO00pa3HbIe — HHTEpBaJaM BpeMeHH. J{J1s HeJIeNbHBIX CAMOIIHCILIEB ATOT
MHTEpBaJ 2 4, JUIsl CyTOYHBIX — 15 MuH.

[Tpu BpameHnn OapabaHa epo Ha KOHIIE CTPEIKU CHEIHATbHBIMKU YSPHUIAMHU OCTABIISICT CIIC]
COOTBETCTBEHHO KOJICOaHUSM aTMOC(HEPHOTO JIaBJICHUSI.

[Tokazanus Oaporpada Hy>)KHO CHCTEMaTHYECKH CPAaBHUBATDH C JAHHBIMH PTYTHOTO OapoMeTpa.
Jlyist 3TOTO B CpOYHBIC Yachl HAOIIOCHMI Ha JieHTe Oaporpada jaenmaeTcsi 3aceuka, COOTBETCTBYIOIIAS
UCTHHHOMY JIaBJICHUIO.

B momemennn mMereoctaHiuu 06aporpad HaXOAMUTCS Ha IMOJIOYKE, YKPEIUIGHHOW Ha CTEHE Ha
BbicoTe 110-130 cm ot momna. Ilo Buay KpuBOW 3amucH MEXAy CPOKaMU HAOIOJIEHUM ONpEeAesIeTCs
dbopMma GapuvecKol TESHICHIIHH.

bapuueckas mendenyus - 3T0 UI3MEHEHUE aTMOC(PEPHOTO JIaBJICHUS 32 BPEMs MY CPOKaMU
HaOroeHuit (3 vaca npu 8§ CpouHBIX HAONIOJIEHUX). bapuyeckasi TEHICHIIUS UMEET 3HAK «+» IMpH
pOCTE TAaBJICHUS ¥ 3HAK «-)» MPH MTOHKEHHH.

Bonpocsl k Teme:
1. Yro Ttakoe armochepHOe naBiIeHHUE?
Kakue enuHuIp 13MepeHust aTMOC(HEpPHOTO JTaBIeHUs ?
Uewmy paBHa ctannapTHas atMmocdepa Ha ypoBHE Mopsi?
Kak u3meHseTcs naBieHue ¢ BHICOTOM?
O 4eM CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EPHOro AaBJIEHUS BO BpeMEHNU ?
Jlnis Kakux 1enei u3MepsoT aTMocepHoe AaBiaeHue?
Kak npaBuiabHO ycTaHOBUTH OAPOMETP HAa METEOPOJIOTMUYECKOM cTaHIUu?
Yro sBNsSETCA NPUUMHOMN IBMKEHUS BO3/1yXa?
Kakue paxTopsl BHI3BIBAIOT U3MEHEHUE AaTMOCPEPHOTO 1aBIECHUS?
10. [ns yero nmpeanasHaueH 6aporpad?

©CoNoOR~WN

3AJJAHUE

Onpenesienue npesbimenus 7-ro 3taxa 1 kopmyca Yal'y nag 1-M ¢ noMo1ubio anepouaa

1. Orcunrarh naBlIeHHE MO aHEPOHUIY Ha 7-M 3Taxe ¢ TOYHOCTHIO M0 0,1 MM pT. cr. CHATH
MOKAa3aHUsl TEPMOMETPa, BMOHTHPOBAHHOTO B aHEPOU ¢ TOUHOCTHIO 0,1°. OTCueThl MPOBOAUTH
Ha YpOBHE CTOJIA.

2. To xe camoe mpozenath Ha 1-M 3Taxke 31aHus (depe3 3-5 MUH MMOcie BBIX0Aa U3 JTudTa)

3. OIHOBpPEMEHHO C MOMOIIBI0 TEPMOMETpa —TIpalia U3MEPUTh TEMIIEpaTypy BO3AyXa Ha 7-M H

1-M nraxax.
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4. BBecTH K HNOKa3aHUIM aHepona COOTBCTCTBYIOIIUC ITOIIPABKHU U BBIYHUCIUTL MPCBBIIICHUC 7-

ro sTaxka Haj 1-m o 6apomerpuueckoi hopmyiie.

IIpakTyeckas padora 4 0. Betep. M3mepenue ckopoctu BeTpa

[lenb paboOThI — MOTYYUTD MPEJCTABICHUE O TPUOOPAX M METOMKAX U3MEPEHHSI CKOPOCTH U

HaIlpaBJICHUA BETPaA

3anaun pabOThI:
1. U3y4yuTh KOHCTPYKIMIO U YCTAHOBKY (DIIFOT€POB U aHEMOMETPOB
2. TlpoBectu HaOIIOICHUS 32 CKOPOCTHIO M HAIPABJICHUEM BETpa
3. O3HaKOMUTHCS ¢ OapUUECKUM 3aKOHOM BETpa
CpencrtBa: anemometrp dycca
3agaHue:
1. U3y4nuth yCTPOWMCTBO W MPUHIUN JCHCTBUS MPHUOOPOB, HX YCTAHOBKY W METOJUKY H3MEPCHUS
CKOPOCTH U HaIlpaBJICHUS BETpa
2. H3mepuTh CKOPOCTH BETpa
3. TlocTpouTs po3y BETpOB
Pe3ynbTarhl: m3ydeHne yCTpoOHCTBa MPUOOPOB TSI M3MEPEHUS HAIPABICHUS M CKOPOCTH BETpa U
METOUKH u3MepeHus. [IocTpouTh «po3y BETPOB» U Pe3yabTaThl U3MEPEHHH MPEACTaBUTh B BUTE
TaOJIHIIBI.
BerpoMm Ha3pIBaeTCs TOPU3OHTAIBHOE TIEPEMEIICHHE  BO3JyXa OTHOCHUTEIBHO 3EMHOMU

noBepXHOCTH. OOBIYHO OINPENeNAI0T HalpaBJIeHUe BeTpa —CTOPOHY FOPU30HTA, OTKY/AA yeT BeTep, U
€ro CKopocTb B M/c. BcrnenctBue TypOyJEHTHOCTH CKOPOCTb M HAaIpaBJICHHME BETpa HEMPEPBIBHO
MEHSIOTCA.

[Ipu ompeneneHun CKOPOCTH BETpa B MPHU3EMHOM CJIO€ B MOJIEBBIX YCIOBHUSX HCHOJIB3YIOT
AHEMOMCTPEI pa3JIMYHBIX THUIIOB!: T-I'c’lI_He‘-IHBII‘/’I, KOHTAKTHBIN WIIN HHHYKHHOHHBIﬁ.

JUig mony4yeHusl XapaKTepUCTUK BETPa Ha METEOPOJIOTMUECKUX CTAHIUAX B HACTOSIILEE BpeMs
OPUMEHSIOT (UIIorep M JUCTaHLMOHHBIE NMPHOOpPH — aHeMopyMOoMeTpel. Habmonenus 3a BeTpom
BKJIIOUYAIOT: a) U3MEPEHHE CpeHe CKOPOCTH BeTpa 3a MPOMEXYTOK BpemeHu 2 wiau 10 muH; 0)
OIpe/IeIEHNe MaKCUMAaJIbHOTO 3HAUY€HUs MIHOBEHHOH CKOPOCTH BETpa; B) ONpPENEIECHUE CPEIHEro

HaIpaBJICHUS BETPa 32 2 MUH.
Py4Holi yame4Hslii aHEMOMETP

AHEMOMETpPBI CHyKaT MJId HW3MEPEHUs] CpeaHed CKOpOCTH BeTpa 3a ONpeAcIICHHBIN

MPOMEKYTOK BPEMEHHU.

dopma A Crpanuna 26 u3 58



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

® - Pabouast nporpamMma JUCLMIUIMHBL

[To KOHCTPYKIIMM TMPUEMHOW YaCTH pPA3IMYalOT (B OCHOBHBIX BHJA aHEMOMETPOB  a)
yameuHble (C IMOJNymIapusMHU) JUIS U3MEPEHHUs CpPEJHEH CKOPOCTH BeTpa JHOO0ro HarpaBlICHHS B
npeaenax ot 1 go 20 m/C ; 0) KpbUIbYaTHIC (C MEIBHUYKOW) JJII U3MEPEHHUS CPEIHEH CKOpPOCTH
HaNpaBJIEHHOTO BO3AylTHOro moroka oT 0,3 mo 5 wm/C. KpbuibuaTele aHEeMOMETpPHI NPUMEHSIOT B

OCHOBHOM B TPY6K3,X M KaHaJIaX BCHTUJIALIMOHHBIX CUCTCM.

Puc. 8. AHemoMeTpbl: a) yalleyHblii; 0) KpbUIbYaTHIN

[IpuemMHast 4acThb py4yHOrO0 aHEMOMETpPa COCTOMT U3 METAIIIMYECKOW KPECTOBMHBI, Ha KOHIIAX
KOTOpPOM YKpEIUIEHbl YEeThIpE MOJIBIX MOJylIlapus, OOpPAalIeHHBIX BBINYKJIOCTSIMH B OJHY CTPOHY.
[Tonymapus 3alMIIEHbl OT MEXaHUYECKUX MTOBPEXKACHUN CIIEHMAIIBHON paMKOW M HAaCa)XEHbI Ha OCh.
Ocb B cBOeW HMXHEW yacTH MMeEeT YepBAYHYIO (BUHTOBYIO) HApe3Ky, KOTOPOW OHa COEIUHSETCS C
PSIOM LIECTEPEHOK IepeIaoIero MeXaHn3Ma, 3aKIF0U€HHOI0 B TNIACTMACCOBBIN MM METAIITMUECKUI
kopryc. CueTHbI MeXaHU3M uMeeT Tpu uudepbiara. Ha 6onbmiom Hanecensl aenenus ot 0 no 100,
Ha OTHOM MaJICHbKOM — COTHH, Ha TPETHEM — TBHICSYH.

B uwxHeil wactu ¢Qyrnsapa cOOKy HMeeTcss appeTHp, € IOMOUIbI0 KOTOPOro IepBas
IHIeCTepeHKa MepeIaoIero MEXaHu3Ma MOXKET ObITh OTBEJICHA UM COeIMHEHA C YEPBSIYHOM Hape3KOou
ocu. B mepBoM cnyuae BpalleHHE MOMYHIApUM IMOJ BIMSHHEM BETpa MPOUCXOJIUT BXOJOCTYIO, BO
BTOPOM OHO T€peaaeTcsi Ha CTpelku IudepomaToB (cueTynk BKItoueH). [Io 06e cTopoHbl appeTupa
UMEIOTCS JIBA HETIOABIDKHBIX KOJIBIIA, KOTOPHIMH TIOJIB3YIOTCS JJISl BKIFOUCHUST CYETYHKA TTPH TIOMOIITH
IIHypKa B TEX CIydYasx, KOIrJa aHEeMOMETp HaXOIUTCs BbICOKO. IIIHYypOK MpHBS3BIBAIOT K KOHILY
appeTHpa CepelMHOM, a KOHIIBI €ro MPOJEBAIOT Yepe3 HENOABMKHbBIE Koyiblia. CHU3Y MO KOpPIIycOM
UMEETCsl CTEP)KEHb C BHUHTOBOH Hape3KoW Al YCTAHOBKM aHEMOMETPA Ha JEPEBSIHHOM IIECTE B
BEPTUKAIBHOM ITOJI0KEHUH.

HaGmoenust mo aneMoMeTpy MPOBOAATCS CleAyromuM odpazoM. HaOmromarens CTaHOBHUTCS
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JIMIIOM K BETPY U yCTAHABJIMBACT aHEMOMETP Ha 3aJaHHOM BBICOTE TaK, YTOOBI IIKaja ObljIa oOpalieHa

B IOJBETPEHHYIO CTOPOHY, a IUIOCKOCTh HHQepOiaTa pacrnojaraigach Obl MEPHEHAUKYISIPHO K

HaIpaBJICHHUIO BETpa. 3arem H€O6XOI[I/IMO 3alucaTh IMOKa3aHUusA BCEX CTPECIIOK (Ha‘laﬂbHHfI OTC‘ICT).

[Tocne 3TOro BKJIOYAIOT CUETYMK AaHEMOMETpAa U OJHOBPEMEHHO ITyCKalOT B X0 CeKyHaoMep Ha 10-

MUHYTHBII TPOMEXYTOK BpeMeHH. Ilo mcTeueHMM cpoka BBIKIIOYAIOT MPHOOP M CEKyHIOMEp H

3aITMCHIBAIOT KOHCYHBIN OTCUET.

®dmrorep

@morep sBnsieTcs  HamOolee

pacrpoCTpaHEeHHBIM TPUOOPOM I HAOJIOICHUIMA

3a

HAIpaBJIEHUEM U CKOpOCThIO BeTpa. OH MMeeT cienytoliee ycTpoicTBo. Ha HMKHENW HEmoaBUKHON

TpyOe ¢urorepa yKperuieHbl INTBIPH — yKaszareiau HampaBieHus Berpa. LLTeipb, oOpalieHHBbIH Ha

ceBep, obo3HaueH OykBoil «C» wmmm «N». Ha BepxHeil Bpamaromeiics TpyOe CMOHTHPOBAaHBI

¢urorapka ¢ IPOTUBOBECOM U YKa3aTelb CKOPOCTH BETPA, COCTOSIUNA U3 JKEIE3HOW IJIACTHHBI

(1IOCKM) ¥ AYTH CO IITHIPSIMHU, UMEIOIIUMHU paJiaibHOE HampasieHue. JKenesnas jocka pazmepom 13x

30 cMm CBO60,Z[HO BpamacTCsa OTHOCHUTCIIbHO FOpHBOHTaHLHOﬁ ocCH, npoxow{meﬁ 4epe3 BCPXHIOIO

KpPOMKY JOCKH, KOTOpass BCCrAa pacrojaracrcsa IMNEpHCHIAUKYIIIPHO HAIIPABJICHHUIO BETpaA. Z[J'ISI

u3MepeHus ckopocteit 10 10 M/c ucnonb3yercs aerkas gocka secom 200 r, a 6onee 10 m/c — Tsxenas

Jocka BecoM 800 T.
Ckopoctb BETpa

JOCKHU OTHOCHTCIIbHO HlTLIpeﬁ

HampaBlieHUE  BeTpa-  TIO
Gdmrorapku OTHOCHUTEILHO
HaIlrpaBJICHUA.

dopma A
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Puc. 9. ®mrorep

@rorepsl ¢ JIETKOW M TSKEJIOW JTOCKOM YCTaHABJIMBAKOTCA HA OTIAEIBHBIX MAuTax Ha BBICOTE
10-12 m. B TemHOE Bpemsi CYTOK (IIIOTEphI OCBEIIAIOTCS MTPOKEKTOPOM.

[Ipu otcuere cKOpoCcTH BeTpa HaOIIOJATENh OTMEYaeT CpeAHee M HaubOoJblliee OTKIOHEHUE
MOJIOKEHUS JOCKUA 3a 2 MHH, a TakkKe 32 2 MUH OTMEUaeTCsl U CpeJHEe IMOJIOKEHHE (IIOTapKu.
CxopocTb BeTpa ompenenseTcs o Tadbauie, B KOTOPOon Ui KakJIoro HoMepa IIThIPS AaeTCs 3HaUeHUe

CKOpPOCTH BETpa I JIETKOW M TSHKEJIOM TOCKHU.

AHnemMopymMOOMeTpHI

[lpunuun ngeiictBust aHeMopymMOOMETpOB  (MX MHOTO pa3HOBUIHOCTEH) OCHOBaH Ha
npeoOpa3oBaHWU  XAapaKTEPUCTUK B  DJIEKTPUYECKHE BEIUYMHBI, KOTOpbIE MepeAaroTcsl B
COOTBETCTBYIOIIIME Y3JIbI M3MEPUTENBHOrO MyibTa Mo kabemto. [IpuOop cocToMT U3 NaTYMKOB
CKOpPOCTM U HampaBJeHHUS BeTpa, M3MEPHUTEIbHOrO MyiabTa M OJoka mnuraHus. B garumke
COCpPENOTOUEHBl YYBCTBUTEIBHBIE 3JIEMEHTHI ¥ TepBUYHBI MpeoOpa3oBaTeid CKOPOCTU U
HanpaBiieHus. B kauecTBe 4yBCTBUTEIBHOTO 3JIEMEHTA UCIOIb3YETCS YEThIPEXIOIOCHBIA BO3AYIIHbII
BUHT C TFOPU3OHTAIbHOM OChIO BpalleHus. UyBCTBUTENBHBIM AJIEMEHTOM Ul HAlpaBlieHUS BeTpa
ABJIsieTCs (uItorapkKa, BHIIIOJHEHHAs! B BUJie 00TEKAaeMOro Kopiyca npubopa, Ha KOTOPOM YCTaHOBIIEH

BO3,Z[y1.HHBIfI BHUHT.
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Puc. 10. Auemopym6omeTp

N3mepenue cpeaHeil CKOPOCTHM BETpa OCHOBAHO Ha OINpPEAENIEHMH 4uciaa 0OOpPOTOB BHUHTA,
BpAIIaeMOT0 BO3AYIIHBIM MOTOKOM, 32 10 MuH. Unciao 000pOTOB BUHTAa MOXKET OBITH OTCUHTAHO IO
HIKajie yKasareqs, IpaJyupoBaHHOro B M/c . OmpejeneHne MTHOBEHHOM CKOPOCTH OCHOBaHO Ha
VU3MEPEHUM HANpsDHKEHUS DJIEKTPUYECKOrO TOKA, KOTOPBIM MHIYLHMPYETCS B T'€HEpaTope; BpalEHUE
BUHTA JlaTYMKa IEpelaeTcs poTOpy TreHepaTropa TakK, YTO CKOPOCTb pOTOpa B KaXKAbIH MOMEHT
BPEMEHM paHa CKOPOCTH BpallleHUs BHUHTA. l3MepeHue HampaBieHUsT BeTpa OCHOBAaHO Ha
JTUCTAHIIMOHHON TMepejadye TMOJIOKEHUS (IIorapkd ¢  MOMOLIbI0  CHEIHAIbHOIO  YCTPOWCTBA

(cenbcuHOB). POTOp 0JJHOTO U3 CENBCMHOB COEAMHEH C OCBIO (MIIOrapKH, BTOPOM SIBJISIETCS yKa3aTeaeM

B USMCPUTCIIbHOM ITYJIBTC.

Bonpocsl k Teme:

Urto Takoe BeTep?

Yro Takoe «po3a BETpOB»?

Urto sBiIsieTCsl NPUYMHON BO3HUKHOBEHUS BeTpa?

Uto Takoe MECTHBIC BETPHI?

Jlist kKakuX 1eJieil u3MepsIoT HallpaBJIeHUe U CKOPOCTh BeTpa?
Kakum 06pa3om BeTep CBsI3aH ¢ U3MEHEHUEM JaBICHUs?

Urto Takoe mKkBabi?

. YUto Takoe cmepu?

10. Ha xakoii BEICOTE H3MEPSIOT MPU3EMHBIN BeTep?

11. Kakwue CymiecTBYIOT €IUHHUIIBI H3MEPEHUs BeTpa’?

12. B uem 3akioyaercs OapuuecKkuii 3aKoH BeTpa?

©CoN>r~ N

Dopma A

[Touemy B METEOPOIOTUH U3MEPSIIOT CPEHEE HAIIPABICHNUE U CPEIHIOI0 CKOPOCTh BeTpa?
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3AIAHUE

1. OmpenenuTsh CKOPOCTh BETPA [0 AHEMOMETPY

2. OmpenenuTh HapaBiIeHUE U CKOPOCTH BETpa Mo (irorepy

Tema S. TeniioBoii pexxuM atMochepbl

IIpakTuyeckas padora 5.
[lenp pabGoThl — HOJIYYUTh HPEACTABICHUE O METEOPOJIOIMYECKHX TEepMOMETpaXx M METOJUKE
U3MEPEHUS TEMIIEPATYPhl IOUBbI
3amaun paboTHI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMH,
MUHUMAaJIbHBIMU
2. V3yunTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
CpencTBa: TepMOMETPBI AJIs1 U3MEPEHHsI TeMIepaTypbl (CpOUHBINA, MUHUMAJbHBIMH,
MaKCUMaJIbHBIN ), CaBUHOBA, TIYTI
3anaHue:
1. U3yuuTth yCTpOICTBO M NPUHILIUII AEUCTBUSI TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
U3MEPEHUU
2. TlpoBectn HaOMIOAEHUS 3a TEMIIEPATYPOU MOYBKI
3. TloctpouTh rpauk cyTouHOro X0Ja TeMIEpaTyphl IOBEPXHOCTU MOYBBI M TEMIIEPATYPHI MTOYBBI
Ha pa3HbIX NIyOWHAxX
Pe3ynbrarel: u3yuyeHue ycTpoiicTBa TEPMOMETPOB U METOJUKH U3MEPEHMS TEMIIEPATYPHI IIOYBBI.
[Toctpouts rpauku 1 pe3yabTaThl U3BMEPEHUH MIPEICTAaBUTh B BUJIE TaOIUIIBI.

TepMoMeTpsI 111 U3MEPEHHS TEMIIEPATYPHI ITOYBBI.

Jlnst u3MepeHuss TeMIeparypsl NOBEPXHOCTH IIOYBBI HA METEOPOJIOTMYECKUX CTaHIHSIX
IPUMEHSIOT CPOYHBIN, MAKCUMAJIbHBII M MUHUMAJIbHBI TEPMOMETPBI. DT TEPMOMETPBI KIaayT
BMECTE Ha OTKPBITOM MIOLIa ke pazMepoM 4 X 6 M Tak, 4TOOBI UX pe3epBYyaphl MIIOTHO MpPUIIETalu K
MIOYBE U HAMOJOBHUHY OBUIM B HEE MOTPYXKEHbl. TpaBsiHON MOKPOB € IUIOMIAAKU yAajseTcs, a Io4yBa
B3PBIXJISIETCS.

[Ipy HanMUKUK CHEIKHOTO IIOKPOBA BCE TPU TEPMOMETPA IIOMEIIAIOTCS HAa IIOBEPXHOCTH CHETA.

CpouHBbIil MOYBEHHBIN TEPMOMETP PTYTHBIN CO BCTABHOW ILIKAJIOW; IieHa aAeneHus mxkans 0,5°.
Ilena Oenenusi — 3TO KOJIMYECTBO TIPAAyCOB, IHPUXOJSIIEECS] HA HAUMEHbIIECE JEJEHUE IIKAJIbI
TEPMOMETPA.

PesepByap TepMomMeTpa uMeeT OOBIYHYIO HMIMHAPUYECKYIo Gopmy. Habmonenus no HemMy CBOJSATCS

K OTCUCTY MOKa3aHuil B CPOYHBIC HaChlI.
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Maxkcumanvuolii. mepmomemp CIyKUT AJI1 U3MEPEHUS] HAMBBICLIEW TEMIIEpPATypbl 3a BpeMs
MEXIy CcpouHbIMM HaOmogeHussMu. OH TakXke PTYTHBIE CO MIKAIOH U3  MOJIOYHOTO
crekia, 1eHa aenenus 0,5°. PesepByap MOXXeT ObITh WIIM MUJIMHAPUYECKUM WIW IIapoBbIM. [Ipenens
mkansl oT -36 1o +51° wnu ot -21 no +71°. B nHO pe3epByapa BHasiH CTEKJISSHHBI KOHUYECKUI
CTEpXEHb, KOTOPBIH  BEPXHMM  Y3KMM KOHIOM BXoAuT B  kKamwuwip. Ilostomy B
Hayaje Kamwuisipa oOpa3yercs CyKeHue, MpensTCTBYIoIee CBOOOJHOMY MEPEIBUKEHUIO
pPTYTH M3 Kamwuisipa B pesepByap. Korma rtemmeparypa mHOBbIIIAeTCS, PTYTh MOJ JEHCTBUEM
TEIUIOBOI'O  pAacIIMpEHUs] MPOTAJIKMUBAETCS UYEpe3 CYXKEHHE U3 pe3epByapa B  KanWUIsp.
[lpy mTOHIXKEHHH TEeMIlepaTypsl pTYTh W3 Kamwoisipa OOpaTHO HE IMOXOIUT, TaK Kak
CWJIBI CIICTUICHUS MEX]y 4YacTHIAMH PTYTH HE B COCTOSHHUHM IPEOJOJIETh CHIIBI TpPEHHUS B
CY)KEHHOM YacTH TepMOMETpa, M B OTOM MECT€ MPOUCXOAUT pa3peiB pTyTH. OcTaBmIuiics
B KaWUIIpE CTOJIOMK PTYTH OyOeT YKa3bIBaTh MAaKCHUMAaJbHYIO TEMIIepaTypy 3a ONpeAeTICHHBIHN
POMEXYTOK BpeMeHH. [y Toro, 4To0bI pTYTh yIIIa 00paTHO B pe3epByap, TEPMOMETP BCTPSXHBAIOT
HECKOJIbKO pPa3 CHUJIbHBIMH, HO IUIABHBIMHU JIBIDKEHUSIMH pyKH. MaKcUMaJabHBIA TEPMOMETP
YCTaHaBIMBAIOT B TOPU30HTAILHOM MOJIO’KEHUH. Bo BpeMs HaOI01eHu
TEPMOMETp CJIeTKa MOJHMMAKOT  3a KOHEl, YJAJECHHbII OT pe3epByapa, 4YTOObl PTYTh B
Kaluuisipe MoJoLuIa K CYKEeHHI0, U JenatoT orcyer. CaenaB oTcyeT, TEPMOMETP BCTPSIXUBAIOT, ITOKA
CTOJIOMK PTYTH HE 3aliMET IO0JIOKEHHE, COOTBETCTBYIOIIEE TEMIIEpAType MO CPOUYHOMY TEPMOMETPY.

OTHUM CaMbIM MMOoATOTABJIMBAKOT TCPMOMETP K CICAYIOUIEMY Ha6J'IIOI[eHI/IIO.

@

&
T™-2

™-1 )

»

a 3]

Puc.11. TepmomeTphl: a — MaKCUMaJbHBIN, O - MUHUMAaJTbHBII

Munumanvhviti mepmomemp  CIYXKUT ISl U3MEPEHUS CaMOM HU3KOM TeMIEpaTypbl MEXIy

CpPOKaMHU HaOMIOACHUNH. DTOT TEPMOMETP CIUPTOBON, UMEET BCTABHYIO LKAy U3 MOJIOYHOTO CTEKJIA C
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uenot nenenus 0,5°. PesepByap wmwiuHapudeckuid. Kamumisip Ha KOHIE, NPOTHUBOMOJIOKHOM
pe3epByapy, UMEET pacIlUpeHue, B KOTOPOM COOMpaeTcs CHMPT IMpU MOBBILIEHUH TEeMIEpaTypbl
BBIILIE IIOCIIEAHETO JEJICHUS Kbl 3ECh K€ CKaIlJIMBAIOTCS Iapbl CIIUPTA.

B kanuuisipe MHUHUMAJIBHOTO TEPMOMETpa BHYTPH CIHPTa IMOMEUICH HEOOJIBIIOW TOHKHMA
CTCKJIIHHBIA IITH()TUK C YTOJNIICHHBIMA TYNBIMH KOHIAMU. [Ipy BEpTUKAIbHOM  TOJOXKEHUHU
(pe3epByapoM BBepX) IITUPTHK CBOOOIHO MEpEMELIAeTCsl BHYTPU CIHUPTA JI0 IJIEHKH TOBEPXHOCTHOTO
HaTsDKeHMs. B TOpu30HTaNbHOM I0JIOKEHUM OH JBUraeTcs B 0OpaTHYIO CTOPOHY, K pe3epByapy, MOA
JABJICHUEM 53TOH IUIEHKU. OTO MPOUCXOIUT TOJBKO IpH MOHMKEHUU TemmepaTypbl. Eciu ke
TEMIIepaTypa HadHeT TMOBBIMATHCS, TO MEHUCK OTOHIET OT MTHU(Ta B CTOPOHY 0O0Jee BBICOKHX
TeMIIeparyp, a IITU(PTUK OCTAaHETCA Ha YpOBHE MUHUMAIIbHON TEMIIEPATYPHI.

VYcTaHaBIMBaOT TEPMOMETD BCErJla B TOPU30HTAIBHOM MOJIOKEeHUU. Bo BpeMmst HaOmroneHuil,
HE Tporas pyKaMH TEpPMOMETP, OTCUYHMTHIBAIOT MHUHHMAJIBHYIO TEMIeEpaTypy IO KOHIy MTu(Ta,
YAAJIEHHOIO OT pe3epByapa, W CPOYHYIO TEMIIepaTypy IO IOJIOKEHHIO MeHHcka crupra. Ilocne
OoTCYeTa TEPMOMETp IEPEBOPAUMBAIOT PE3EPBYapoOM BBEpPX M JKAYT, MOKa WTHU(PTUK IOHAET 10
MEHHUCKA CIUpPTA. 3aT€M TEPMOMETP BHOBb YCTAHABIMBAIOT B NOPU30HTAIBHOM IIOJIOXKEHHUH, ITOCIIE
ATOTO0 OH BHOBH T'OTOB K padoTe.

[ToxoaHBI NOYBEHHBIM TEPMOMETP-IyN [BaHOBa CHYXHUT Uil U3MEPEHHsI TEMIIEPATYpPbI
MaxOTHOTO CJiosg TouBbl Ha TiyomHe OT 3 10 30 cM. OH COCTOHUT W3 KUAKOCTHOTO TOJYOJOBOTO
TEPMOMETPA € LIEHOW JEJIEHUs MIKaIbl 1°, METaININYeCKOW ONpaBbl U HAKOHEYHMKA. [[1s1 ynmydmeHus
TEIUIOOTIa4l MEXAY HAKOHEUHUKOM M PE3EPBYapOM TEPMOMETpA MOMEUICHBI MEIHBIE U JIATYHHbIE
onwiku. Jlnsg orcuera TeMmiepaTypbl B BEPXHEM YAacTH OIPaBbl CHEIAaH IIPOJOJIBHBIA BBIPE3,
3alllMIIEHHBIA OpraHMYecKuM cTekjaoM. Ha oOpaTHOW cTopoHe orpaBbl HaHECEHa IIKaja B CM, I10
KOTOPOM OTCUMTHIBAIOT IIyOHHY MOrpykeHus. i1 u3MepeHus cHayana npoOypHBaOT BEPTHKAIBHYIO
CKBaXXMHY, 3aT€M B HEe OIyCKAaIOT TEPMOMETP TakK, YTOObI HAKOHEUHHUK CJIETKA B/IABJIMBAJICS B TOYBY.
TepMomeTp BbIEPKUBAIOT B CKBakKuHE B TeueHue 20 muH. HalGnrogeHust mpoBOAT TOJNBKO B TEIUIOE

BpeMs rojia.

Tema 6. Boaga B atmocdepe

IIpakTuyeckas padora 6a. BiaxxHocTh BO31yXa.

[{enb paboOThI — MOTYYUTH MPEACTABICHUE O TUTPOMETPAX U METOJIMKE U3MEPEHUS BIaKHOCTH
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BO3/yXa

3amanus:

1. 03HaKOMUTBCS C pa3IU4YHBIMHU TUIIAMU TUTPOMETPOB
2. 03HAaKOMHUTBCS C TUTPOMETPUUYECKUM U IICUXPOMETPUUECKUM METOAaMHU U3MEPEHMUS
BJIQ)KHOCTH BO3/1yXa
3. M3y4uTh KOHCTPYKTHUBHBIE OCOOCHHOCTH THI'POMETpPA U ICUXPOMETPA
CperncTBa: ICUXPOMETPBI, THTPOMETPHI, IICUXPOMETPUYECKHIE TaOTHIIBI
3agaHue:
1. U3yuutb ycTpoOMCTBO M MPUHUMUN AEUCTBUS IPUOOPOB, UX YCTAHOBKY U METOJUKY U3MEPEHUS
BJIQ)KHOCTH BO3]lyXa
2. TlIpoBectu n3aMepeHus M BEIYUCIUTH MIOKA3ATENN BIAKHOCTH BO3AyXa IO (GopMysIaM U
HCUXPOMETPUUECKUM TabIuIam
3. Toctpouts rpaduk CyTOYHOTO U TOJOBOTO X0Aa A0COIOTHONW M OTHOCUTEIHHOHN BIIAYKHOCTH

BO3JyXa
Pe3ynbrarhl: u3ydeHue ycTpoucTBa TMIPOMETPOB U IICUXPOMETPA U METOJUKH U3MEPEHUS
BJIAKHOCTH Bo3ayxa. [locTpouts rpaduku 1 pe3ysibTaThl U3MEPEHHH TPECTaBUTh B BUJIE TAOJIULBL.

IIcuxpoMeTpuyecKuii METO

DTOT METO/ SBJISETCSI OCHOBHBIM, MPUMEHSIEMBIM Ha MeTeopojoruiyeckoi cetu. OH OCHOBaH
Ha MOKa3aHUM TCUXPOMETpa- MpuOopa, COCTOSIIEro U3 ABYX TepMOMETpoB. PesepByap oaHoro u3
HUX 00epThIBaeTCsl 0ATHCTOM, HAXOAAIIMMCS B YBJIQXKHEHHOM COCTOSIHUU (CMOUYEHHBIN TepMomeTp). C
MOBEPXHOCTU DPE3€pByapa CMOYEHHOIO TEPMOMETPA IPOUCXOIUT UCIIApEHUEe, Ha KOTOpoe
pacxomyercs TEILIO.

Jpyroil TepMOMETp NCUXPOMETPAa — CyXOH IMOKa3bIBAE€T TemIepaTypy Bozjayxa. CMOUYEHHBIN
e TePMOMETP TOKa3bIBAET COOCTBEHHYIO TEeMIIepaTypy, 3aBUCSIIYI0 OT HHTEHCUBHOCTH UCIIAPEHHUS
BOJIBI C TOBEPXHOCTH pe3epByapa. UeM Oojblie JeGHUIMUT BIAKHOCTH, TeM HMHTEHCHBHee OyJer
MIPOUCXOUTH UCTIAPEHHE U, CIIE0BATEIbHO, TEM HIKE OYAYyT MOKa3aHUSI CMOYEHHOI'O TEPMOMETPA.

[TapumaneHOE OaBJIEHHE BOISHOTO Iapa B BO3LYXE ONPEIENSICTCA IO ICHUXPOMETPHYECKOU

(I)OpMYJ'Ie, Ha OCHOBaHUHU KOTOpOﬁ COCTAaBJICHBI ICUXPOMETPHUICCKUC Ta6J'II/II_U>IZ

e=FE"-Ap t-t") x (1+0,00115x t), ella ()

rae:
E’ - napimanbHOe 1aBlieHuE BOISHOTO Napa, HACHIIIAIOUIEr0 IPOCTPAHCTBO, IPU TEMIIEPATYPE

CMOUYEHHOT'0 TEPMOMETPA;
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A — ncuxpoMeTpudeckuil K03 PpUIMEHT, yIUTHIBAIOIINN CKOPOCTh IBUKEHUS BO3/1YXa;
p — atmocepHoe naBienue, rlla;
tut’ - COOTBETCTBEHHO TeMIIepaTypa Cyxoro i CMOUYEHHOTO TepMOMETPOB, °C;

(1+0,00115x t’) — yauThIBaeT 3aBUCUMOCTD TEILJIOTHI UCMIAPEHUS OT TEMIIEPATYyPHI.

,HJ'IS[ HU3MCPCHUA BJIAXHOCTH HMCIIOJIB3YKOT J[JBa THIIA IICUXPOMETPOB: CTaHI_[I/IOHHHﬁ u
aCHHpaHHOHHBIﬁ.

CTaHUMOHHBIN ICUXPOMETP

CTaHIMOHHBIN TICUXPOMETP COCTOUT M3 JIBYX OJMHAKOBBIX TEPMOMETPOB C JICTICHUSAMH Yepe3
0,2°C, ycTaHOBJIEHHBIX BEPTUKAJIBHO Ha IITaTUBE B IICUXpOMETpUUEcKoil Oyake. PezepByap mnpaBoro
TEPMOMETpA IMJIOTHO OOEPTHIBACTCS B OJUH CJIOH KyCOYKOM OaTHCTa, KOHEL KOTOPOTO OIMYCKaeTcs B
CTaKaHYHMK C JUCTUUIMPOBAHHON BOMOH. [IpuMeHsieTcsl crienmuanbHBIA cOpT Oartmcrta, 00Jamaronuit
HEOOXOIUMBIMH TUTPOCKOIMUYECKUMHU CBOMCTBaMU. CTakaHYMK 3aKPBIBACTCS KPBIIIKOW C MPOPE3bI0

1A OaTucra.

Puc. 12. CranmonapHbIii ICHXPOMETP

CHATHE OTCUETOB IO TEPMOMETpPaM JOJDKHO MPOU3BOAMTHCS KaK MOXHO ObICTpee, T.K.
NpUCYTCTBHE HaOmroAarenass BOJM3M TEPMOMETPOB MOXKET HCKa3UTh HX TokazaHus. CHaudana
OTCUMTBHIBAIOTCS U 3alIUCHIBAIOTCS ACCATHIEC JOJIH, & 3aTE€M LIEIIbIE IPaaYCHhI.

HaGntoneHuss mo mNCUXpOMETpY MPOBOAATCA MpH JHOOOH TOJOXKHUTENBHON TeMiepaType

BO3J/lyXa, a IPH OTPHUIATENBHOM TONBKO 10 -10°C, T.K. mpu GoJjiee HU3KOM TeMIepaType pe3yabTaThl
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HAOJIOJICHUY CTAaHOBSITCS HEHAJC)KHBIMH.

[Ipu Temmeparype Bo3ayxa Hmke (0°C KOHYMK OaTMCcTa Ha CMOYEHHOM TEPMOMETpE
oOpe3aercs. batuct cmaumBaroT 3a 30 MuH 10 Hauyana HaOJMIOJEHUM, MOrpykas pe3epByap B
CTaKaH4YUK C BOJOM.

[Ipu oTpumnarensHOW TeMIieparype BoJa Ha OaTHCTE MOXKET ObITh HE TOJBKO B TBEPAOM
COCTOSIHUM (JIe), HO U B XKUAKOM (IepeoxiiaxaeHHas BoAa). [lo HapykHOMY BUAY YCTaHOBUTH 3TO
BecbMa TpynHO. 11 3TOro HeoOX0UMO MPUKOCHYTHCSI K OATUCTY KapaHJIalloM, Ha KOHIE KOTOPOTo
MMEEeTCs KYCOUeK JbJla WM CHEra, W CJIEIUTh 3a TOKa3aHueM TepMomerpa. Eciu B MOMeEHT
MIPUKOCHOBEHUS CTOJIOMK PTYTH TIOBBICUTCS, TO Ha Oarucre Obla BOJa, KOTOpas Mepelnia B JIe; Pu
9TOM BBIICNUIIACH CKPBITAs TEIUIOTA, 32 CYET Yero M YBEIMUYMIIOCh MOKazaHue Tepmomerpa. Ecnu xe
OT MPUKOCHOBEHUS K OATUCTYy MOKa3aHWE TepMOMETpa HE MEHSETCs, 3HAa4yuT Ha OaTucTe Jel, U
W3MEHEHUSI arperaTHoro COCTOSIHUSI HE MPOUCXOJIUT. YUET arperaTrHoro COCTOSIHHMS BeChbMa BaXKEH,
T.K. MaKCHUMaJjbHas YIPYroCTh BOJSHOIO Iapa, BXOJAIIAs B IMCUXPOMETPUYECKYIO (popmyiy, Hax
BOJIOHM U JIbJIOM pa3jinyHa.

BbIUHChsSioT XapaKTepUCTHKU BIAKHOCTU IO pe3ylbTaTaM H3MEPEHHH IO TCUXPOMETPY C

MOMOIUIbIO CHIEIMATIBHBIX IICUXPOMETPUUECKUX TAOIHII.
AcTUpanuoHHbIH ICUXpoMeTp ( TICUXPOMETp AccMaHa)

ACNHpanMOHHBIN NICUXPOMETP NPEIHA3HAYEH JUIsI MU3MEPEHMS TEMIIEpaTypbl U BIAKHOCTHU
BO3/1yXa B CTallMOHAPHBIX, SKCIEAUIMOHHBIX YCIOBHUSX, a TAaKXKe B MPOMBIIUIEHHBIX U OBITOBBIX
nomenieHusaXx. HukenupoBaHHas W MOJUPOBAHHAs IMOBEPXHOCTH IICUXPOMETPA XOPOLIO OTPaKaerT

COJIHEUYHBIE JIYYH.
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Puc. 13. AcniupaiimoHHBIH ICUXPOMETP

Ou3nyeckuil TPUHLHKI JEHCTBUS ACHUPALMOHHOTO TICUXPOMETpa TakoW ke, KaKk u

CTAaHIIMOHHOTO, HO OH COJEPKUT aCHUPAIMOHHOE YCTPONCTBO (BEHTHJIATOP), CO3/AAIONICE MPOTHKKY
BO3/lyXa Y Pe3epBYapOB TEPMOMETPOB C TIOCTOSTHHON CKOPOCTHIO 2 M/C.
AcCTUpalMOHHBINA ICUXPOMETP TAaK)KE UMEET JIBa TEPMOMETPA MEHBIIIETO pa3Mepa, HO ¢ TO ke LIeHOMH
nenenust (0,2°C). Ilpemensl mkam TepmoMeTrpoB oT -31° mo +51°C. OHM momemmiaroTcs B
METAJTMYECKYI0 omnpaBy. OmnpaBa cOCTOUT U3 TPYOKH, pa3IBaMBarOIICHCsS KHU3Y, U OOKOBBIX 3aIllUT.
BepxHuii koHell TpyOKHM COEIMHEH C acIUpaTOpOM, IPOCACHIBAIOIIMM HAPY>KHBIH BO3IyX uepes
TPYOKH, B KOTOPBIX HAXOATCS Pe3epByapbl TEPMOMETPOB. ACIIUPATOP UMEET MPYKUHHBIN MEXaHU3M.
[Ipyxuna 3aBomuTcs Kiaro4oM. TpyOku caenaHbl OBOMHBIMU. PesepByap mpaBoro TtepMoMmerpa
00BEPHYT KOPOTKO 00pE3aHHBIM 0ATUCTOM.

[Tepen HAOMIOCHUEM TICUXPOMETP BBIHOCAT M3 TOMENIeHHs 3uMoi 3a 30 mMuH, a jeToM 3a 15
MUH. baTuct cMaunBaro ¢ MOMOLIBIO PE3UHOBOM IPYIIN € NMUIIETKOU JeTOM 3a 4 MUH, a 3uMoii 3a 30
MUH 710 cpoka HabmioneHus. [locne cmaunBaHMs 3aBOJAT aCHHUPATOpP, KOTOPBHIH B MOMEHT OTCYETa
JIOJDKEH paldoTaTh MOJTHBIM X0/a0M. [losTomMy 3umoil 3a 4 MHH 0 OTCYETa HYKHO €ro BTOPUYHO
3aBECTH.

Bo Bpemsi orcyera ciemyer CTOATH Tak, 4TOOBI BeTep OBLI HampaBlieH OT mpubopa K
Habmoatento. [lpu cUIbHOM BeTpe CKOPOCTh acmupanuu HapymiaeTcs. YToObl HCKIIIOUUTh 9TO, Ha
acrupaTop ¢ HaBETPEHHOW CTOPOHBI HAJEBAIOT BETPOBYIO 3amUTy. OHA OAE€BaeTCs MpPH CKOPOCTSIX
BeTpa 6osee 4 m/c.

XapaKkTepUCTUKU BIAKHOCTH BO3/1yXa BBIUUCIISIIOT IO ICUXPOMETPUUECKUM TaOJIUIIaM.
I'urpomeTpuuecKkuil METOX

l'urpoMerpuueckuii METOJ U3MEPEHHs BIIAXXHOCTH BO3JyXa OCHOBAaH Ha CIIOCOOHOCTH Tel
azicopOupoBarth (MOTJIONIATh) BOJASHON Tap U3 BO3JyXa M B pe3yJbTare 3Toro ne(GopMupoBaThCs WU

MEHSATh GU3NYECKUE CBONUCTBA.
I'urpomerpsl

B nHacrosimiee BpeMst Ha CeTH MPUMEHSIFOTCS JIBa TUIA TUTPOMETPOB: BOJOCHON U TJICHOYHBIA.
OHHU OTIIMYAIOTCS TOJBKO MPUEMHOM YacThIO: Y IEPBOTO 3TO 00€3KUPEHHBIN (00paboTaHHBIN B Apupe
U CIIUPTE) YEIIOBEUECKUH BOJIOC, 00JANAIONIMiA CBOWCTBOM M3MEHSTH CBOK UIMHY TOJ BIUSHUEM

W3MEHEHHMSI OTHOCHTEIBbHOM BJIAJKHOCTH, Y BTOPOr0 — THUI'POCKOIIHNYCCKAA OPraHUvCCKas IIJICHKA,
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CHOCOOHAast U3MEHSATH CBOM JIMHEHHBIE pa3Mephl IPU U3MEHEHUU OTHOCUTEIBHON BIIAXKHOCTH.

Bonocnoti cuzpomemp OH npenHazHadyeH sl U3MEPEHHS] OTHOCUTEILHOM BIIaYKHOCTH BO3yXa
1 HauOoJiee pacrpocTpaHeH Ha ceTu Mereoposorndeckux cranumid. Eme B 1783r. Coccrop BHepBbie
U3TOTOBUJI TUTPOMETP, MPUMEHUB 00€3KHPEHHBII BOJIOC.

[Ipy W3MEHEHUM OTHOCUTEIILHOW BJIAXHOCTH BO3JyXa M COOTBETCTBYIOIIETO H3MEHEHHS
JUIMHBI BOJIOCA CTpEJKa MOJ ACMCTBHEM TIpy3UKa IMEpPEeMElIacTCsl OTHOCUTEIbHO MIKalbl. Tak Kak
CBSI3b MEXKY YAJIMHEHHUEM BOJIOCA M OTHOCHTEIHHOW BIIAXKHOCTBHIO BO3JlyXa HE JIMHEWHas, TO LIKaja
TUrpoMeTpa HepaBHOMEpHas. ['Urpomerp paccuurtad Ha paboty npu temreparype ot -50 go +55°C.
[Ipenenst n3mepenus Bnaxknoctu ot 30 mo 100%, morpemHocts u3mepenust +10%. Llena nenenust

mKaibl 1%. OTCYETH! NETA0TCS 10 [EI0r0 AEJIEHNS KA.
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Puc. 13. BonocHoii rurpomerp: 1 — Bosoc, 2 — paMka, 3 — cTperka, 4 - mkana

IIpu Temnepatype Boznyxa Huxke -10°C TUTpOMETp CIYXHUT OCHOBHBIM HpUOOpOM
JUIS  U3MEPEHHUs BIAKHOCTH Bo3ayxa. [Ipubop sBiIseTCS OTHOCHTENBHBIM, U  IO3TOMY
JUIsL TIONy4yeHUs] JEHCTBUTENBHBIX 3HAUYEHUH OTHOCHUTENBHOM BIIAXXHOCTH BO3JyXa B 3HMMHEE
BpeMs (mpu Temmeparypax Hmwke -10°C) B TmoOKa3aHuUs THUTPOMETpA BBOJST IIOMPABKH,
KOTOpBIE  OMNpEACIAIOTCS Ha OCHOBAaHWMM MAapaJUICNIBHBIX W OJHOBPEMEHHBIX  W3MEpPEHHU
M0  CTaHIIMOHHOMY  TICUXPOMETpY M  rurpomerpy B  Tedenwe 1-1,5 wMecsua 1o
HACTYIUIEHMsI YCTOMUYMBBIX TeMmmeparyp Huwxke -10°C. IIo »>TUM wu3MEpeHUsIM CTPOUTCS

rpaduK CBS3M MEXIY MOKa3aHUSMU ICUXPOMETpPa W TUTPOMETpPA, IO KOTOPOMY M ONpeAessieTcs
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MOTIPaBKa.

'urpomerp ycraHaBIMBaeTCS B ICUXPOMETPUYECKON OyaKE M KPEMUTCS HA MITATUBE MEXKIY
CYXHM U CMOYEHHBIM TEPMOMETPaMHU.

IInenounvii  euepomemp .  Ilpubop  COCTOMT W3  YYBCTBUTEIBHOI'O  DJIEMEHTA
B BHUAC Kpyrjaod amadparmpl, M3 OPraHUYECKOW TUICHKH, TIEPEJaTOYHOrO YCTPOMCTBA,
CTPEJIKK W METaNIMYeCKOW paMKH, Ha KOTOPOM KpemsaTcs neTainu. [locTOsSsHHOEe HaTsDKEHHE
IUICHKA ~ 00ECIICYMBACTCS TPY3HKOM. ['urpomerp paccuntaH Ha paboOTy B JHMAaNa3oHe
temriepatyp ot -60 mo + 35 °C. Ilpenensr uzmepenus BiaaxuHoctd ot 30 mo 100%, morpemHocTs
u3mepenusi £10%, nena apenenust mkansl 1%. Illkana, B oTiiMuMe OT BOJIOCHOTO THUTPOMETPA,
paBHOMepHas. OH xopomio paboTaeT B KIMMATUYECKUX YCIOBUSAX C HH3KOM TemIiieparypoi

1 BBICOKOM OTHOCHUTEILHOH BJIA)KHOCTBIO.

| R | %
® S bbbt~ %
T \
2

Pucynok 14. [1nenounsiii rurpomerp: 1 — mieHka, 2 — ctpenka, 3 - mkana

Tuepoepagor. ]JInsi HeNpepbIBHOW pPETUCTPAllMM HM3MEHEHHH OTHOCUTENIBHON BIIaXXHOCTHU

UCIOJIB3YIOT CAMOIUCIBI — TUTpOTrpadbl
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Puc.15. T'urporpad

[IpueMHON 4YacThIO BOJOCHOIO TuUrporpada sBisercs MNy4oK 00E€3KHPEHHBIX YETOBEUECKHX
BOJIOC, NPUKPEIUIEHHBI K paMe, W3MEHEHHE JIMHBI KOTOPOrO € IOMOLIbK) CHUCTEMBI PbIYaroB
IIEpPEaeTCs Ha CTPENKY U Ha nepo. CepeauHa mydka BOJIOC HAJleTa Ha KPIOYOK, KOTOPBIM C IOMOIIbIO
CIIEMAJIBHOTO YCTPOWCTBA CBA3aH €O CTpenkod. HarsbkeHne mydka BOJIOC CO3LAETCS T'PY3UKOM.
H3meHeHne UIMHBI BOJIOC IIPU HM3MEHEHHH OTHOCHUTENIBHOM BJIQXXKHOCTH BO3JyXa IEpefacTcs Ha
CTPEJIKY C 3aKpEIUIEHHBIM Ha €€ KOHIIE II€pOM, 3alojHAEMbIM YepHUIaMH. YacoBOW MEXaHU3M y
rurporpada Takoil xe, Kak u 'y repmorpada.

l'urporpad He sBusercs aOCOMIOTHBIM MPHOOPOM, W JJIsl  ONPEACICHUS 10 HEMY
OTHOCHUTEJIGHOW BIIQXKHOCTH BO3JyXa BBOJAT IIOMPABKH, KOTOPHIE OINPENEISIOT IO Trpaduky,
COCTAaBJICHHOMY Ha OCHOBAaHUU CPABHEHUS 3HAYEHUN OTHOCUTEIBHOW BIIAXKHOCTH BO3/1yXa B CPOYHBIE
Yackl, NOJYYEHHBIE [0 ICUXPOMETPY, U 3HAYCHHUH, CHATBIX C JICHTHI TUrporpadga ¢ TOYHOCThIO 110 1%.

[Inenounslii rurporpad oTiiMYaeTcs OT BOJOCHOIO TUrporpada TOJIBKO YYBCTBUTEIbHBIM

JJICMCHTOM.

3ATAHUE

1. HabGmroieHust Mo CTaHIIMOHHOMY TICUXPOMETPY

1. Orcumrarh aecsaThie OTU TPAAYCOB Ha OOOUX TEPMOMETpAxX, MOCIE YEro OTCYUTATh U
3amucarh 1eble TPaayChl.

2. CHATH OTCYET IO PTYTHOMY OapoMeTpy.

3. Baectn He0OX0MUMBIE TIONPABKH B TIOKA3aHUS TEPMOMETPOB B OapoMeTpa

4. Tlo ncuxpomeTpruyecKuM TaOIHUIaM ONPEICIUTh XapaKTEPUCTUKH BIaKHOCTHU

2. HaGnroieHus o acupalioOHHOMY IICUXPOMETPY
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1. VxpenuTh NCUXpOMETp B LITATUBE U MPOBECTH HAOMOeHUA. J{J1s1 3TOr0 HabpaTh B PE3NHOBYIO
TpyLIy BOABI, HAJETh HA HEE 3aKUM, HOJOTHATH BOXY B IUIIETKE /10 YKa3aHHOW METKH Ha
CTekJie. 3aTeM BBECTH IHIIETKY B TPYOOUKY, TJi€ HAXOJUTCS TepMOMETp ¢ OatuctoM. Bepkaas
3-5 cek( asst TOro, 9To0bl OATHCT MPOMHUTAJICS BOAON) OTKPHITH 32KUM M TEM CaMbIM OITyCTUTh
BONy B rpymy. HyxHO ocreperarbcs, 4ToObI B MOMEHT CMauyMBaHMS HE HAXKATh HA TPYIILY, TaK
KaK IIPH 5TOM BOJa MOXKET ITOTIAaCTh MO COSTMHHUTENILHON TpyOKe Ha CyXOi TEpMOMETp, a TaKXKe
CMOYHUTH CTEHKH 3AIIUTHOW TPYOKH Y CMOYEHHOTO TEPMOMETpa, OTYEro HaOmoaeHus OyayTt

HeHanexHbie. [lociie cMaurMBaHUs 3aBECTH KJIHOYOM BEHTHIISTOP M 3aMeTUTh Bpems. YUepes 4

MMH I10CJIC 3aBOoAa CACIATb OTCYETHI, TaK K€ KaK U Ha CTAHIITMOHHOM IICUXPOMETPC.

2. CHATb OTCUET 110 PTYTHOMY GapoMeTpy

3. BBecTtu HeoOX0MMbIE TIONIPABKU B IMOKa3aHUS TEPMOMETPOB U OapoMeTpa

4. Tlo ncuxpoMeTpu4ecKUM TabJIuaM ONPEAEIUTh XapaKTEPUCTUKH BIAXKHOCTH

Bomnpocsl k Teme:
1. Yro Takoe BIIaXKHOCTH BO3/1yXa?
Yro Takoe B1aroo6opot?
KakoBo coneprxanue BosiHOTO napa B atMmochepe?
UYro Takoe KOHAeHCAINA?

Uto Takoe ToUKa poChI?
Urto Takoe OTHOCUTENbHAS BIAXKHOCTH BO3ayXxa?
Uto Takoe abCONIFOTHAS BIAYKHOCTh BO3Ayxa?

HBOoNOoO O RWDN

B uem cyTh rurpoMeTpuyecKoro crnoco0a M3MepEeHHs BIaXXHOCTH BO3ayxa?
B 1yeM cyTh ncuxpomMeTpuyecKoro crnocoda u3MepeHus BIaKHOCTH Bo3yxa?

0. I'ne ycranaBnuBaroTcst IpUOOPHI ISl U3BMEPEHUS BIAXXHOCTH BO31yXa?

11. Kaxoif MeTos1 CIob3yeTCs MPU U3MEPEHUH BIAXKHOCTH B YCIOBUAX HU3KUX

Temneparyp?
12. KoHCTpYKTUBHBIE OCOOEHHOCTH THTPOMETPOB
13. KoHCTpyKTUBHBIE OCOOEHHOCTH MICUXPOMETpA
14. meTeopoIorHuecKuX TEPMOMETPOB
15. Ilena aeneHus MIKajlbl TEPMOMETPA
16. Kakue XHIKOCTH HCITOJIB3YIOT B TEPMOMETPaX?
17. B uem 3akioyaeTcss TOYHOCTh H3MEPEHUs?
18. Kakue cymecTBYIOT TeMIIEpaTypHBIC IITKAITBI?

IIpakTuyeckasi padora 66. M3meperune atMmocepHBIX 0CATKOB.

[lens pa®oThl — MOMYYUTH MPEACTaBIEHUE 00 YCTpoilcTBe NpUOOPOB ISl U3MEPEHUsI OCAJKOB, MX

YCTaHOBKE W METOMKE MPOBEACHUsS HAOIIOACHUN
3amaun paboTHI:
1. W3y4ynth METOAUMKY U3MEPEHHS aTMOC(HEPHBIX OCAIKOB

2. O3HAKOMUTKCS C OCOOEHHOCTSIMU HAOMIOACHUH 3a 0OCaIKaMH B JIECY

3. M3yuuTh KOHCTpYKILHUIO TpUOOpa

CpencrtBa: ocagkomep TpeTbsikoBa, CHETOMEpPHas perKa, U3MEPUTEIbHBIA CTaKaH

3aganue:

1. U3yuuth ycTpOMCTBO M MPUHIUN AEUCTBUS IpUOOpa, YCTAHOBKY M METOAMKY U3MEPEHUS

®opma A
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aTMOC(EepHBIX OCAIKOB
2. TIpoBectu HaOIIOAECHUS 32 CHEKHBIM ITOKPOBOM
3. IlpoBecTn n3MepeHnEe KOIMYECTBA BHIMABIINX OCAIKOB
PesynbraTel: n3ydeHue ycTpoiicTBa mpuOopa Ajs W3MEPEHHUs: aTMOC(EPHBIX OCAIKOB U METOAMKY
u3MepeHus. M3MepuTh KOJMYECTBO BBIMABIINX OCAAKOB M IPOBECTH HAOIIOICHUS 32 CHE)KHBIM
MOKPOBOM M PE3YJIbTaThl U3MEPEHUH MPEICTABUTD B BU/IE TaOIHIIBI.

ATMOC]EepHBIC OCaIKH PA3JCIAIOTCA HAa JBC OCHOBHBIC T'PYIIIBI: OCAIKH, BBIMAJAIONINE U3
00J1aKOB,- JIO’K/Tb, CHET, TpaJi, KpyIa, MOPOCh H JIp.; OCAIKH, 00pa3yroIIuecs Ha MOBEPXHOCTH 3eMJTU U
Ha HpeI[MeTaX B peBy.HI)TaTe HeHOCpeI[CTBeHHOﬁ KOHACHCAIIUN WIIN Cy6JII/IMaIII/II/I BOISIHOT O Hapa nu3
BO3/1yXa, - poca, HHEH, U3MOPO3b, FOJIOJIE/.

Ha MeTeoposIoruuecKux CTaHIUAX U3MEPSIFOT KOJIMYECTBO BBIMABIINX OCAJIKOB IIEPBOM IPYIIITBI

U pEruCTpupyrOT Ha4ajl0, KOHC U UHTCHCUBHOCTD BCCX BUAOB OCAaJIKOB.
I/I3Mepe}me 0CaAKOB, BbIIIaBIIIUX M3 001aK0B

KonngecTBO 0CaaKOB BBIPAKAOT TOJNIIUHOW CJIOS BOABl B MHJUIMMETPaX, KOTOPBIU
o0Opa3oBaiics Obl HA TOPU3OHTATBHON TOBEPXHOCTH MPU OTCYTCTBUU CTOKA U MIPOCAYMBAHUS B TIOYBY.

[Ipubopsl, C TOMOIIBIO KOTOPBIX TPOU3BOAUTCA M3MEPEHHUE OCAJIKOB, HA3BIBAIOTCS
ocagkoMepamu (Hoxaemepamu). [1o KOHCTPYKIIMM OHU OYEHBb MPOCTHI: MPUEMHBIM COCYIOM CITYXKHUT
LWIMHJPUYECKOE BEAPO C OINPEENIEHHOM IUIOIMAbI0 MONEPEYHOr0 CEYEHHs, yCTaHABIMBAaeMOE Ha
cToyibe Tak, 4YTOOBl BEPXHHH €ro Kpail HaXOIWJICS Ha BBICOTE 2 M OT TMOBEPXHOCTH 3EMIIH.
HeoOxonuMoil yacThio OcagkoMepa SBISETCS 3allluTa, CIyKamas A7 yYMEHBIIEHUS 3aBUXPEHHIA,
00pa3yromuxcss B BO3AYIIHOM MOTOKE y MPUEMHOrO BeApa, a TAaKKe Ui YMEHbBIIEHUS BbIIYyBaHUS
cHera u3 ocaakomepa. [lmaHoyHas 3ammTa criocOOCTBYET pa3poOJeHUI0 U OOJIbIIEMY OCIa0JIECHUIO

BO3YyHIHOI'O ITOTOKa OKOJIO HpI/ICMHOI\/JI YaCTH, 4TO MPHUBOJUT K YBCIIMYCHUIO co6Mpaeme OCaJKOB.
Ocanxomep TpeTbsikoBa

Ocanxomep TpeTbskoBa SBISETCS OCHOBHBIM HPUOOPOM JUI HU3MEPEHHUs OCaJKOB Ha
METEOPOJOTUYECKUX CTAHIUAX.

B xommuiekT ocazkoMepa BXOJAAT IUTAHOYHAS 3all[UTa, TaraH Jjs YCTaHOBKHU Bejpa Ha CTojoe,
JIBa MPHEMHBIX BeJpa, OJHA KpbIIIKa K HUM, U3MEpUTENbHBIN cTakaH. [IpuemHas miomans Beapa
pasra 200 cM?, ero Beicota 40 cM. JIJIst MPeIoTBPALICH S BbITyBAHHS K HCIIAPEHHS OCAIKOB B HIKHCH
MOJIOBUHE BeJipa BIasiHa KOHYCOBHIHAsA quadparma, OTBEPCTUE KOTOPOI B JIeTHEE BpeMs 3aKphIBAETCS
BOpOHKOM. /Iy ciuBa 0caJkoB W3 BeApa Moj AuagparMoi CIyKUT OTBEPCTHE C HOCKO U KOJITAYKOM.

Benpo ycranaBnmBaercsi B TaraH, MPOYHO NMPHUKPEIJICHHBIH K cTos0y. Ilpu cMeHe Bexep B cpodHbIe
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4yachl HAOTIOICHUI BEIPO 3aKPHIBACTCS KPBITIIKOM.

3ammra ocaJKoMepa COCTOUT U3 16 HM30THYTHIX TpANEeLUEBUIHBIX IUIAHOK, CKPEIIEHHBIX
CBOMMH BEPXHHUMH U HIDKHUMHU OCHOBAHUSIMU HA CIIELMAIbHBIX KOJIbLAX. OIHAKO 3alIUTa MOJIHOCTHIO
HE WCKIIOYaeT BIMsAHUSA BeTpa. [lodToMy Juis yCTaHOBKM OcaJkoMepa BbIOMpaioT Haubosee
3alUIIEHHOE OT BETpa MECTO HAa METEOpOJOTHYecKoi ruromaake. Ho mpu 3ToM OH M0DKeH OBITH
JIOCTATOYHO YAaJieH OT MPEIMETOB, C KOTOPBIX HE MOMajaal Obl B HETO CHET, U KOTOPBIE 3aKPHIBAIH ObI

€ro OT JOXd.

Puc. 16. ILmoBuorpad (nepennwuii mian), ocagkomep TpeTbsikoBa (3aTHUMN TIJ1aH)

KonnuecTBo BBINABHIMX OCAJKOB M3MEPSIOT YeThlpe pa3a B cyTku: B 3,9,15 m 21 yac. Ilpu
U3MEPEHUN BEAPO 3aKPBIBAIOT KPBIIIKOH, CHATOM ¢ MPUHECEHHOIO BTOPOTO BeApa, BBIHUMAIOT €ro M3
TaraHa M CTaBAT BTOPOE BEIPO B TaraH. Beipo yHOCAT B NOMEIIEHUE CTAHLUU, 1€ CKOIMUBIIYOCS
BOJly Yepe3 CIIMBHOM HOCOK BBUJIMBAIOT B M3MEPUTENIbHBIN CTaKaH.

W3meputenbHblil crakaH ocagkomepa umeer 100 nenenuii. Ilena kaxaoro neneHus paBHA

3 " 2
2 cm”. Ilpu npuemuoy miomaaun Beapa B 200 cMm” Takas BenuunHa cooTBeTCTBYET 0,1 MM BBICOTBI

CJIOA OCaAKOB B BEAPC. Ecmu xommyaecTBo O0CaJIKOB IMPEBBIIIACT €EMKOCTE CTaKaHa, UX U3MEPAIOT B JIBa
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WJIM HECKOJIBKO MPUEMOB.

Ecnm ocanku TBepaple WM CMEIIAHHBIE, TO U3MEPEHUS MPOM3BOIAT MOCIE TOTO, KaK OCaIKU
pacTaror.

K u3zmepeHHOMY KOJIMUECTBY OCAJKOB MPHUOABIISIIOTCS MOMPABKH, YUYUTHIBAIOIIUE CMAaUMBaHUE
0CaJIKOMEPHOTO COCY/Ia M YaCTHYHOE WUX WCIIAPEHHE: NI OCAIKOB TBEPIBIX B KoysmdectBe Ooinee 0,5
MM nonpaska +0,1 Mm; 115 KUIKUX ocaakoB 10 0,5 MM mornpaBka
+0,1 mm, 6onee 0,5 mm nonpaska +0,2 MM.

[TnroBuOTpad

[TnroBHOTpad IpelHa3HayeH Jyid HENPEPBhIBHOM  perucTpanuu KOJIMYECTBA,
MPOJOKUTETFHOCTY U HMHTEHCUBHOCTH BBIMAJAOMMX ocaakoB. OH COCTOMT W3 MPHEMHHKA U
PETUCTPUPYIOIIEH YacTH, 3aKIIFOUEHHON B METAITUYecKuii mkad BoicoTol 1,3 M.

B kauecTtBe mnpHEMHHMKAa OCaJKOB CIY)KMT OTKPBITBIM LMJIUHAPHYECKUM COCyl C
BOCIIpUHUMAIOIIEH Tuiomaaso 500 M. CoOwuparomasicss B 3TOM COCyJIe BOJa CTEKaeT 1Mo TpyOke B
pacToIOKEHHBIA HUXXE BOAOCOOPHBIA COCYA, B KOTOPOM IOMEIIEH MOMJIABOK C BEPTUKAIBHBIM
CTEPXKHEM CO CTPENKON M MepoM Ha BepxHeM KoHIile. [lomnaBok mogHUMaeTcsi 0 Mepe HAKOTUICHUS
OCaJKOB B COCYJe, U IEpO BbIUEPUMBAET JMHMIO HA JUArpaMMHON JIEHTE, YKpPEIJICHHOW Ha
Bpamfaroniemcs 0apabane (¢ cyrouHbiM oGoporom). [Ipu HamoiaHEeHWH BOJOCOOPHOrO cocyda Boja
ABTOMATUYECKHU CIMBAETCS Yepe3 CTEKIIHHYI0 TpyOKy-cu(poH. B MOMEHT ciuBa mepo onyckaercs 1o
OTBECHOH JINHUU Ha HYJIEBYIO OTMETKY rpaduka.

[To muroBHOrpaMMe MOXHO YCTAaHOBUTH HAdyallo M KOHEI], KOJWYECTBO, MPOJOIKUTEIBHOCTD
OCaJIKOB, a TAKKE HHTEHCUBHOCTb, T.€. KOJIMYECTBO OCATKOB B €IMHUILY BpEMEHHU (MM /MUH).

[InroBrorpad ycTaHaBIMBAaIOT PSAIOM C OCaIKOMEPOM Ha ToW ke BbicoTe (2M). OceHbio, ¢

MPEKpAICHUCM KUJIKUX OCAIKOB, HJ'IIOBI/IOl“pa(I) y61/1pa10T C IJIoIIaJaKu.
Ha6J'IIOIleHI/I$I 3a CHC)KHBIM IIOKPOBOM

OCHOBHBIMU XapaKTEPUCTHUKAMU CHEXHOTO IOKPOBa SBJISIOTCS €ro BBICOTA M IUIOTHOCTb.
Pacnonarast nTaHHBIMU 00 3THX BEJIMYHMHAX, MOKHO BBIYUCIIUTD 3aI1ac BOJbI B CHEKHOM IOKPOBE.

HaGmntoneHust 3a CHeXHBIM MOKPOBOM COCTOSIT B OINPENEICHUN HAIWYMS CHEXHOI'O MOKpPOBa,
CTENEHM MOKPBITHA UM OKPECTHOCTEN CTaHIIMM, U3MEPEHUU €0 BBICOTHI M INIOTHOCTH. Kpome Toro,
HAOJII0JIAIOT 3a XapaKTepOM 3ajJeTaHusl CHEXKHOT'O [TOKPOBA U €r0 CTPYKTYPOH, HATMYUEM U TOJIIUHOMN
JEJITHOW KOPKH U COCTOSTHUEM ITOYBBI [1O]] CHETOM.

Hanuune CHEXXHOro IOKpOBa, CTENEHb IOKPBITUS U XapakTep 3aJleTaHus OMNPEIEIIAIOTCS

©XKEJHEBHO B YTPEHHUIN CPOK HAOIIOACHUI yTeM OCMOTPa BUIUMON OKPECTHOCTH CTAHIIMU C OJHOTO
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U TOTO >K€ HamOOoJee BO3BBIIICHHOIO MECTa BOJM3M CTAHIIUU MO JecATHOAUTbHON mKane. [Ipu aTtom
3aMHCHIBACTCS YUCIIO JIECATHIX JI0JIEH MOBEPXHOCTHU, MOKPHITOM cHeroM. Tak, eciii CHEroM MOKphITa
BCS TOBEPXHOCTHh (Buammasi), ctaBiat 10, ecnmu mokpeiTo okoso 0,3 BUIUMON OKPECTHOCTH, TO
3anmceiBaeTcs 3 u T.A4. Ecim Habmomatorcss HeOosbmue msitHa (MeHee 0,1 WacTu MOBEPXHOCTH),
crapurcst 0.XapakTep 3ajeraHusi CHEXHOTO IMOKPOB OMpEAEIseTCs BH3yaJbHO: paBHOMEpHBINH (0e3
cyrpo0OOB), YMEpPEHHO paBHOMEPHBIA (HEOONbIIKE CYrpoObl), OYECHb HEPABHOMEPHBIN (OOJIbIIHE
CyrpoObl), CHEr JEXKHUT TOJIBKO MecTaMu. BbICOTa CHEXHOro MOKpOBa H3MEPSIETCS €KEIHEBHO B
YTPEHHUH CPOK HAOJFOCHUH 110 TPEM MOCTOSHHBIM CHETOMEPHBIM PEHKaM, YCTAaHOBICHHBIM C OCCHH
Ha METEOPOJIOTUYECKON IIomIaake. Takyke MpoBOAAT CHETOMEPHBIE CHbEMKHU M0 MApPUIPYTY, U3MEPss
BBICOTY CHEKHOT'O ITIOKPOBA MIEPEHOCHON cHeromepHou perikoi uepe3 10 wim 20 M, a INIOTHOCTh CHETa

¢ moMo1IpI0 BecoBoro cHeromepa uepes3 100 unu 200 m.
CHeromepHas pelika

[TocrostHHas cHETOMEpHAs! peiika MPeCTaBIseT COO0H AePEBIHHBIN OPYCOK JITMHON OKOJIO 2M
U LIMPUHOM HE MEHee 5CM, Pa3MEUEHHBIM M PacKpallCHHbI HAa CaHTUMETPOBBIC JeieHUA. OCEHBIO
IpU yCTAHOBKE PeMKH BOMBAIOT B 3€MJIIO JIEPEBSIHHBIN 3a0CTPEHHBIN CHU3Y Opycok JumnHON 30-40 cm
C 3aIMJICHHOM CTYIEHBbKOM, KOTOPAasl JOJKHA HAXOAMTHCS HAa YPOBHE 3€MHOM moBepxHocTh. Ha 3Ty
CTYINEHbKY YCTAHaBIMBAIOT peEiiKy, MJIOTHO NpUKpenuB ee K Opycky. Ilpu HabGmronenusx Oepercs
OTCYET C TOYHOCThIO 0 1 cMm. Ilpu 3TOM OTCUMTHIBaTH HAJO BCEr/a C OJAHOIO M TOTO XK€ MECTa,

MOJXO/Is K peiike He OJmKe , 4eM Ha 2M.
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Puc. 17. IlocTosiHHas cHErOMepHas pelika

[lepenocHast cHeroMepHas peiika- 3TO JePEBSIHHBIA MPSAMOYTOIBHBIN Opycok mmuHoi 180 cwm,
MIUPUHOHN 4 CM U TOJIIWHON 2 cM, CHAOXEHHBIN MeTaNTM4eCKUM HakoHeuHUKoM. Ha oxgHo# cropone
Opycka HaHECEHbl CAHTUMETpPOBBIC neneHus. [Ipu morpyxeHMH peWKku B CHET CcJlenyeT ObITh

YBE€PEHHBIM, YTO peﬁKa Jaoniia g0 MOBEPXHOCTH ITOYBEI.
Ha6J'IIO,I[eHI/I5I 3a I'oJIOJICAHO - U3MOPO3C€BBIMU OTIIOKCHUAMU

Ha mereoponornyeckux CTaHUMSIX ONPEAEIsIOTCs CIEIYIOIIME XapaKTePUCTUKU TOJI0JIEIHO-
U3MOPO3EBBIX OTJIOKEHWM: BHJ TOJOJEAHO-U3MOPO3EBOI0  OTJIOXKEHUS; IPOAOLKUTEIBHOCTh
obOneneHenus (BpeMs Hayala ¥ OKOHYAHMS SBIICHUS); pa3Mephl OTIOKEHHUS Ha MPOBOJE; Macca
OTJIO’KEHUS Ha OJJHOM METpe MPOBOJA; X0/ Pa3BUTHS MPoIlecca rojI0IeIHO-U3MOPO3EBOr0 OTIOKEHUSI.

HaGnronenuss mpoBOASTCS Ha TOJIOJNEAHOM CTaHKE, PACHOJIOKEHHOM B CEBEPHOM YacTH
MeTeoposornyeckor rmiomanku. CTaHOK COCTOMT U3 TPEX CTOEK C YKPEIUIEHHBIMH Ha HHUX JIByMS
napaMy MpPOBOJOB, KOTOPBIE CIYKaT MPUEMHUKAMU OTIOKEHUH Nbaa. B muiane croiiku oOpa3yroT
MpsIMOM yToJl, OJJHA CTOPOHA KOTOPOTO HAINpaBJeHa C CeBepa Ha IoT (MEepUIANOHANbHAs), a Apyrasi- ¢
3amaza Ha BOCTOK (mmpoTHast). [IpoBona manmuuoit 90 cMm, nuamerpom 5 mMm. [Ipu BbicOTE€ CHEXHOTO
nmokpoBa 70 50 cM HUXKHHUE TTPOBOJIa HaxoaaTcs Ha BeicoTe 190 cM, a BepxHue —Ha BbicoTe 220 cM Haj
MOBEPXHOCTHIO MOYBHEL. [Ipu OGosbieil BRICOTE CHEKHOTO TTIOKPOBA COOTBETCTBEHHO U OOJIBIIIE BHICOTA
MOJABECKH MPOBOJIOB.

Hwxuamne npoBoja mpu HaOMIOIEHUU HE CHUMAIOTCS, HA HUX M3MEPSIOT MOMEepeYHbIe pa3Mephl
OTJIO’KEHUs. BepxHue npoBosia CHUMAIOTCS ISl ONpeeeHUs] Macchl OTioXeHus. [[ist aToil nenu Ha
BEPXHUU MPOBOJ HA/ICBAIOT CIEIUATLHYIO BaHHY, 3aKPBIBAIOT €€ U BMECTE C IIPOBOJIOM MEPEHOCAT B
nomenieHne. BMecTo CHATOro mpoBoja yCTaHaBIMBAIOT 3amacHOil. Maccy OTIOKEeHHs Ha Y4acTKe
MpoBOJAA JUTMHOW 25 cM (AnuHaA BaHHBI 25 CM),0Ka3aBIIETOCS B BaHHE, ONMPEACISAIOT MOCIe TasHUS C
MIOMOIIbI0 U3MEPUTEIHHOIO CTakaHa ( B CM3).Macca OTJIO)KEHUSI B TpaMMax YMCJICHHO paBHA 00BEMY
B KYOMYECKHX CaHTHMETpax. 3aTeéM yMHOXXEHHeM Ha 4 OmpenessioT MacCy OTJIOKEHHS,
MPUXOALIYIOCS Ha | M JJIMHBI POBOJA.

Pa3sMmepsl OTiOXKEHHS M Maccy OMNpPEAeNAOT MOCHe MPEKpPalleHUs HApaCTaHUS OTIOKEHHUS.

HaGnronenus mpoBoasST Kakaple J1Ba daca.
Ocanku, o0Opasywinmecsi Ha MOBEPXHOCTH 3eMJIM U HA MpeaMeTax

Poca npeaACTaBIsACT co00M MeENKHE KaIleIbKu BOJbI, IMOABIAIOMIMCCA Ha IIOYBC, TPAaBC U
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TOPU3OHTANIBHBIX TMpEAMETaX B HOYHOE BpEeMsi CYTOK IMPU TOJIOKHUTEIBHOW TeMIiepaType.
OO0pa3zoBanue pockl OO0YCIOBIEHO KOHJEHCAllMed BOASHOIO Iapa M3 BO3AyXa B pe3ylbTare
paZvallMOHHOTO M3JIYYEeHHUS U OXJIAXKACHUS 3€MHOM MOBEPXHOCTH. Yale Bcero oHa HaOII0AaeTcs pu
6e3001a4HOM Hebe, KOTa 3IydeHUEe YCUIIMBACTCS, U TIPU c1aboM BETpE U ILITHIIC.

Hueit — 310 TBep/AbI MENKOKPHCTANIMYECKUN OCAIOK, 0Opa3yrommiicsi , KaK MpPaBHIIO, HA
TOPU30HTAIBHBIX IOBEPXHOCTSAX B pe3ylbTaTe HX pPaJUAlMOHHOTO BBIXOJAXHBAHUS, HO IPHU
OTpHULATENIbHBIX TEMIIEpaTypax.

H3mopo3p — Oenblii, PHIXJIBIA OCaAOK KPUCTAUIMYECKOTO WA 3EPHHUCTOrO CTPOCHHUS,
HaOJIOJAIONIMICA Ha BETBSIX JEPEBbEB, MPOBOJAX W JIPYrUX MpEAMETaX B MOPO3HYIO MOTOAY MpH
cnalbIX BeTpax. YCJIOBHUSIMH, ONAronpUATCTBYIOIIUM OOpPa30BaHHUIO KPUCTAILTUYECKOW H3MOPO3H,
SBIISIETCS HATMYUE JICITHOTO TyMaHa UM UTJI, MapsIiuX B BO3JyXe, KOT/la OTHOCUTENIbHAS BIaXKHOCTh
om3ka k 100%. B sTtom ciiydae KpuUCTalIbl, YK€ OCEBIIME Ha MpeaMeTax, SBISIOTCSA SApaMu
CyONMMaIuu, BOKPYT KOTOPBIX MPOUCXOAUT OBICTPOEC HApacTaHUE IMYIIUCTOW O0AXPOMBI U3 JICASHBIX
KpuctayyioB. Kpucramnumdeckass u3Mopo3b HaOMIOJAeTCsl 4alle BCEro MpU TeMIepaTrype HIDKE -
15°C.3epaucras u3Mopo3b 00pa3yeTcsl BCIEACTBHE HaMEp3aHUS Ha MpeaMeTax MepeoXIaKICHHBIX
Karnenb TymaHa. Ee HapacTaHuio cHocoOCTBYIOT OOJbIIME CKOPOCTH BETpa, T'yCTOM TyMaH U
HeOobII0N Mopo3 (vate -2...-7°C).

T'on101€0 — cnoil MaTOBOTO WJIM MPO3PAYHOTO JIbJId, HAPACTAIOLIETO HA 3€MJIE WIIM Pa3JIMYHBIX
mpeaMeTax BCJIEICTBUE 3aMep3aHHs Kamelb MEePeoXTKICHHOTO A0XAS Wi MopocH. OObIYHO
ronoJnes ObiBaeT mpu crnadbix Moposax (ot 0 mo -5°C). MHorna oOpa3oBaHue roioneaa HaOMOAAETCA U
MpU  TIOJIOKUTEIBHOM TeMIlepaType, Korja MPOUCXOIUT pe3kas CMeHa BO3IYIIHBIX Macc. Ha
MOBEPXHOCTU OXJIAKIEHHBIX MPEIMETOB, UMEIOIINX OTPUIIATEIBHYIO TEMIIEPaTypy, BEIMAAAIOT T0XK/Ib
WJIM pOca, KOTOPBIE TOTYAC 3aMEeP3at0T.

Bomnpocsl k Teme:

UYro npencTaBiusoT coboit atMochepHbIe OCaaKu?

Ha xakue rpynmsl pa3aenstores atMochepHbie ocaIKku?

Kak BbIpakaroT KOJTUYECTBO OCAIKOB?

Kaxk naspiBaetcst mpubop J1st H3MEPEHUST OCaTKOB?

KakoBa koHCTpyKIIHs ocagkomepa?

KakoBBI OCHOBHBIEC XapaKTEPUCTHKU CHE)KHOTO IMTOKPOBa?

Kak BBIUHCIIAIOT 3amac BOABI B CHEKHOM IMOKPOBE?

B gewm 3akimrogaroTcst HaOIIOACHHS 32 CHEXXHBIM TTOKPOBOM?

Yro npezacraBnseT co0oil cHeroMepHast peiika’?

10 Kak ycTanaBimBaeTcss CHEroMepHas peika Ha METEOPOIOTHYSCKOM IITOMaIKe?
11. Ha3zoBure ocaaku, o0Opa3yromuecs: Ha TOBEPXHOCTH 3€MIIA U Ha MPEAMETax
12. B 4yeM 3akirovaeTcsi KIIMMaTHYeCKOe 3HAaU€HUE CHEXKHOTO IMTOKPOBa?

LCoNoOAWNE
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3AJJAHUE

1. Omnpenenuth BeIMYUHBI NPOJOLKUTENBHOCTH OCAJKOB, MX CyMMBbl udepe3 10-MuHyTHBIE
WUHTEPBAJIbIL.

2. BbIUMCINTB CPEHIOI U MAKCUMAIbHYIO HHTEHCHBHOCTD OCAJIKOB B MM /MHH.

3. IIpoBecTH H3MepeHHE KOJUYECTBA BBINABIINX OCAIKOB

4, HpOBeCTI/I Ha6J'IIO,Z[eHI/IH 3a CHCXXHBIM IIOKPOBOM.

IIpakTnyeckas padora 6 B. HaGmonenus 3a o01akamu.

[lenb pabOTHI — MONYYUTH MPEACTABICHUE O HAOIIOJCHUM 32 OOJIAKAMH W METOJUKE MPOBEICHUS
HaAOJIFOIEHUN
3anaun pabOThI:
1. Omnpenenuts Gpopmy 001aK0B
2. OnpenenuTb KOJIMYECTBO 0OJIAKOB
3. Omnpenenenue BEICOTHI HUKHEH IPaHULIBI 00JIaKOB (BU3YAJIBHO)
Cpenctsa: atiac obmakoB. HabmoqeHus IpOBOAATCS HA OTKPBITOM IIIOMIAIKE.
3agaHue:
1. O3HaKOMHTHCSI C METOJIMKOM MPOBEJCHUS HAOMIOACHUH 32 00aKkaMu
2. O3HaKOMHTHCS C aTJIacOM 00JIaKOB
3. TlpoBecTy HAOMIOACHHS 32 00JIAYHOCTHIO
Pesynbrarhl: M3y4nTh METOJNMKY MpOBeNCeHUs HabmoaeHus 3a obiakamu. [IpoBectun HaOmMIOACHUS U
pe3yNIbTaThl HAOIOJICHUN TIPEJCTABUTH B BUJIC 3aITHCH.

Knaccudukanus o6makon

XapakTeprucTuka 00Ja4HOCTH HY>)KHAa CHHONTHUKAM JUIs OJTYYEHHs! TaHHBIX O TEKYIIEeH Moroje,
JUIS IPOTHOCTUYECKHUX LIeNeH, a TaKkKe MpU 00CITy)KHUBaHUHU aBUALIUH.

HaGmtonenuss 3a 0071aYyHOCTBIO COCTOSIT B ONpEAEICHMM KOJIUYecTBa OOJIaKoB, UX (opM u
BBICOTHI HaJ] YDOBHEM CTaHIUH.

[Ipn mereoposnornueckux HaOMIOASHUSIX NpUHATA Mopdosornyeckas (IO BHEUIHEMY BUIY)
MEXIyHapoaHas Kiaccupukanus o6igakoB, BkIodaromas 10 poaoB, KOTOpble B CBOIO OuYepe]b
NOZPa3eIIAI0TCS Ha Psii BUJOB U Pa3HOBUIHOCTEN:

Obnaka eepxnezo sApyca pacnonazaromcs Ha blcomax bonee 6 km
1.ITepuctsie — Cirrus (Ci)
2.ITepucro-kyuessie- Cirrocumulus (Cc)
3.Ilepucto-cnouctsie- Cirrostratus (Cs)
Obnaka cpeoneeo sapyca — Ha 8vicomax 2-56 km
4.Bricokokyuesnie- Altocumulus (As)

5.Bricokocaonctrie-Altostratus (As)
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Obnaka HUMCHe20 apyca — Om 3eMHOU NOBEPXHOCIU 00 8bLCOMbL 2 KM

6.Cnoucro-kyuessie — Stratocumulus (Sc)

7.Cnoucto-noxaessie- Nimbostratus (Ns)

8.Cmowuctrie- Stratus (St)
Obnaka 8epmuKanbHO20 pA36UMuUsi — OCHOBAHUSA OOLIYHO PACNONA2AIOMCI 8 HUdNCHeM Apyce, da
BEPULUHBL MOZYI NPOHUKAMb 8 CPeOHULL U 8 6ePXHULL AP Cbl

9.Kyuessie- Cumulus (Cu)

10.KyueBo-noxaessie- Cumulonimbus (Cb)
Omnpenenenne GopM U KOJIMYECTBA 00JIAKOB

OmnpeneneHne KojaudecTBa 00JAKOB, T.€. CTENCHb MOKPBITUS HeOa oOJakaMH, MPOU3BOIUTCS
BU3YJILHO M0 JeCATHOAUIbHOM miKayie. HeoOX0auMo OIEHHT, CKOJBKO JECATHIX JI0JIeH HEOSCHOTO
CBOJIa 3aHATO OOJaKaMH, CUUTas MPOCBETHI MEXAYy OoOJiakamMu Kak He0o, CBOOOJHOE OT 00JIAaKOB.
Odenp HEOOJIBIIUE TPOCBETHI B pacueT HE NPUHUMAKOTCI. bainm «0» CcTaBUTCS TMpU OTCYTCTBUHU
00J1aKOB, a TAKXKE B TOM CJIydae, Korja oosiakamu mokpbito Mmeree 0,5 6ayuta. Eciu oOnaka 3aKpbIBarOT
0,1 nebocBoma, crapat 1 6amn, 0,2 -2 6anna u T.4. [Ipu monHOM MOKpHITUN Heba 00IaKaMu CTaBUTCS
10 6amnoB. [Ipu HaIMuMK POCBETOB B 00JAYHOM MOKpPOBE, cocTapistomux 0,5 OGaina win MEHbIIIE,
nugpa 10 3axnrodaercs B kBajgpar [.

[Ipu HaOmrOoIEeHMHU OLIGHMBAETCS O0IIEe KOJIMYECTBO OOJAKOB BCeX sApycoB (oOrmmas
00JaYHOCTh) M KOJNUYECTBO OOJAKOB TONBKO HHUXKHEro spyca (HIKHSAS OONa4HOCTh). 3amuch
MPOBOAMTCA B BUJIE APOOU: B UHCITUTEINE - 00IIasi, B 3HaMEHaTele -HIKHAS 00JIa4HOCTb.

[Ipu omnpenenennu ¢opm 007aKOB TOJB3YIOTCA MexayHapoaHo Mopdoaornyeckomn
KJlaccu(uKaluen, npuBeeHHON B ATiace obnakos. [lo ATiacy 001akoB onpenenstor Gopmy, BUI U
Pa3HOBUJHOCTH O0JIAKOB.

[Mpumep 3amucu: 0/0 — sicno; 8/0 Ci - ob6nakoB HmxkHero sipyca Her; 8/3 Ci ,Cu — obmas

00J1a9HOCTh 8 0A/UTOB, 00JTAYHOCTH HUXKHETO sIpyca , IpecTaBiieHHas obnakamu Cu, 3 Garmna.
H3mepeHue BbICOTHI HUKHEH rPaHULbI 00J1aKOB.

ITox BbICOTON 00JaKOB MOHMMAIOT BBICOTY MX HUKHEW I'PaHUIIBI HaJl MOBEPXHOCTHIO 3eMid. B
OCHOBHOM H3MEpSIIOT BBICOTY OOJIAKOB HM)KHETro U cpefaHero sipycoB (He Bbimie 2500 m). IIpu stom
OIpeIeNIeTCs BBICOTA CaMbIX HU3KHX 00sakoB. Ha MeTeoponaornueckux CTaHIUsaX Npeodiiagaronum,
a Mpu OOCIy)KUBAaHUM aBUAIIMM OCHOBHBIM METOZOM M3MEPEHHs BBICOTHI HUKHEW I'paHMIIbI 00JaKOB

ABJIACTCA CBCTOHOKaHHOHHBIﬁ MCTOA. OTtoT MCTO/ pCAIM3YCTCA B UMITYJIbCHOM HU3MCPHUTCIIC BBICOTHI
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o6makoB MIBO -1M. B HEKOTOpBIX cay4asx ONpeAeTCHUE BHICOTHI HIDKHEH I'paHHUIIBI 00JaKOB MOXKET
BBITOJIHATHCS IAP-IIMJIOTHBIM METOIOM.

Bonpocsl k Teme:

Yro Takoe 061aK0?

Kak ob6pa3yrorcst obmaka?

B yem 3axnirouaroTcst HaOMIOACHUS 32 00JAYHOCTHIO?
MexayHapoaHas KiaccupuKaius 00JaKoB

Kak nensit obnaka 1o BeicOTaM UX 0Opa3oBaHUs?

Kak nensitcst o6maka mo ¢pa3oBOMY COCTOSTHUIO?

Urto Takoe s/ipa KOHAeHcauu?

Kaxk onenuBaercs konnuecTBO 001aKoB HeOocBo1e? KakoB cyTOUuHBIN X0/ 001a4HOCTH?
Kakos rogosoii xox 00J1ayHOCTH?

9. Kak mpoBoasT orpe/ieieHue KOJIn4ecTBa 00IaKoB?

10. Kak omnpenensitor ¢hopMy 0651aKk0B?

11. Kax onpenensitoT BbICOTY HUXKHEH rpaHulibl 001akoB?
12. JInsg kakux 1ejeil Hy>KHbI XapaKTEPUCTUKH 00JIaYHOCTH?

LN wNE

3AJTAHUE

1. Onpenenuts popmy 00I1aYHOCTH U €€ KOJTUYECTBO.

Tema 7. Atmocpepnas nupkyasauus. KimvaroodpasoBanne. MUKpOKIHMAT.
IIpakTnyeckas padora 7.

[{enb pabOTHI: JaTh KOMILIEKCHYIO KJIMMATHUECKYIO XapaKTePUCTHKY TEPPUTOPUH
3aganus
1. Ha3BaTh KJIIMMaTOOOpAa3yIOLINE MPOIIECCHI

2. HazBarb reorpaduueckue hakTopsl Kaumara

3.ITocTpouTh KOMIUIEKCHBIN TPAPHK IO METEOPOJIOTHUECKUM JIEMEHTaM

Mecsiubl Cpeanss ronosast Cpeanue 3HaYeHUs Cpeanss
TeMIeparypa 0CaJIKOB OTHOCHTeJIbHas
BO31yXa BJIA’KHOCTh BO3yXa
SAuBapp -10,3 29 84
derpab -10,5 23 82
Maprt -4,5 20 81
Amnpenb 59 30 69
Maii 13,6 37 58
Urons 18,1 66 67
Wronb 19,8 68 70
ABrycr 17,3 48 71
CeHts10pb 11,8 52 74
OKTA0pb 41 42 80
Hos6pb -3,4 33 85
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| Nexabpn | -8,7 28 84 |
4. IlocTpoutsb po3y BETPOB
Mtuas | CB B 10} 10 103 3 C3 C
8,0 1,8 4,3 2,7 12,1 3,8 13,0 3,9 4,9

5.Crenarp KIIMMaTHYECKUI aHAIIN3

6. CocTaBUTh KPAaTKYIO KIIMMAaTHYECKYIO XapaKTEPUCTUKY JIFOOOH BBIOPaHHOW TEPPUTOPHH 10 TIIAHY:
1) pusuko-reorpapuueckoe MmoaoKeHHe

2) BiusiHue reorpaduieckux GakTopoB KIMMaTOOOpa30BaHus : reorpaduieckas IMMUpoTa, BEICOTA HAJI
YPOBHEM MOpPsI, pacripeieIieHUue CYyIIu 1 MOpsI, OKEaHHYECKUE TeueHus1, popMbI penbeda,
pacTUTENBLHBIN TTOKPOB, TIOYBA

3) ocHOBHBIE (DAaKTOPHI KITUMATOOOPA30BAHUS:

COJIHEYHasl pajualysi (COJTHEYHas paaualus— TeMIlepaTypa BO3ayxa);

MUPKYISALUS aTMOC(eps ( TUIIBI BO3AYIIHBIX Macc, Oapu4ecKue IEHTPHI 110 Ce30HaM, HalpaBJIeHUE
TOCHOJICTBYIOIIMX BETPOB

4) pacripeielIeHHe OCaJKOB 10 CE30HAM;

5) THI KJIMMaTa ¥ OCHOBHBIE €TI0 YEPTHI;

6) olieHKa KJIUMaTa TEPPUTOPHUHU ISl )KUZHU U I€ATEIbHOCTH YEJIOBEKa;

Tema 8. Knumatsl 3eMin
IIpakTyeckas padora 8.

[{enb paboOThI - MO3HAKOMUTHCS C KIacCU(DUKAIUSIME KIMMAaTOB
Samanud:

1.Paccmotpets cxeMy kiaccudukanuu b. Anucosa. Jlate xapakTepucTuky kimmara Poccun
COIIacHO Kiaccupukanuu Anucona

2.Pa3zo0patb cxemy kinaccupukanuu B. Kennena. Kakue tunsl kiinmata B Poccunt BeIESIOTCS
cornacHo kiaccudukanuu B. Kenmena

3.B yeM cxo/cTBO U B UeM paznuuus AByX Kiaccugpukanuii Kenmnena?

4.0OnpenenuTte TUIbI KiuMata 3anagHoi Cubupu coriacHo kiaccudukanuu Anucona u Kenmnena.
5.0npenenurte Tunbl kinmara Bocrouno-EBponeiickoit paBuunbl 1 Cpenero I10BoMKbs COTIacHoO
kiaccudukanuu Anucosa u Kennena.

KoHTpoIbHBIE BOITPOCHI.

1.0xapakrepu3oBaTh CpEAU3EMHOMOPCKHM KJIMMAT
2.PaccmoTtpets TeppuTopuio Poccun 1 onpeaenuTs THIBI KIIuMaTa
3. laTthb cpaBHUTENbHBIN aHANMN3 KiauMmata JIoHgoHa 1 AcTaHbl

4. Kakue K1MMaThbl caMble paclpOCTPaHEHHBIE HA 3eMJIe

5. OxapakrepuzoBath kumat Cpeanero [ToBoJKbs

Tema 9. KpynnomacmradOHble H3MEeHEHHsI KJIMMATAa
IIpakTnyeckas padora 9.
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L[eﬂb paGOTHZ aHaJn3 roJI0OBOI0 X0Ja OCHOBHEIX ITIOKa3aTelIei KiIuMaTa

3amanue: TOCTPOUTh KOMIUIEKCHBIE TpaUKU TOJJOBOTO X0J1a OCHOBHBIX IMOKa3aTeNei KiinMara
(TPOAOIKUTENHHOCTD COTHEUHOT'O CUSTHHS, TEMITIEPATYPhl ¥ BJIQKHOCTH BO3/1yXa, KOJINYECTBA
0CAaJIKOB) JIJIsi KOHKPETHOTO TO/Ia ¥ CPABHHUTH UX CO CPEIHIUM MHOTOJICTHUM TOIOBBIM XOJ0M. JlaHHBIC
MIPUBEJICHBI B TAOIHUIIE.

Pexomenmanun:

[Ipu nmocTpoeHnu rpaUKOB y4eCTh, YTO MO TOPU3OHTAIHHONW OCH OTKJIAIBIBAIOTCS MECSIIHI B
macmrade 1 cm: 1 Mecsnn

[To BepTHKAIBLHON OCH MPOJOKUTEIIBHOCTh COJIHEUHOTO CUSIHUSI IIPUBOIUTCS B MaciTade 1 cMm: 40
yacoB, Temneparypa Bo3ayxa 1 cm:4°C, orHocuTenbHas BiaaxkHOCTh 1 cm:10%, konnuecTBO ocaiKkoB
naercsd B BUJIE CTOJIOMKOB B maciurade lem: 10Mm.

B onucannu rpadgukoB HEOOXOAMMO yKa3aTh HAUOOJBIIICE U HAUMEHBIIICE 3HAYCHHUE B TOJTY,
aMIUIMTYAY TOJ0BOTO X0/1a KaKJOT0 MOKa3aTess KiIumara, Bpemst (Mecsll ) HACTYIUICHUSI MaKCUMyMa
¥ MUHIMYMa B KOHKPETHOM TOY ¥ 10 MHOTOJICTHUM JIaHHBIM.

CorocTaBiieHre JaHHBIX KOHKPETHOTO T'0JIa CO CPETHUMU MHOT'OJIETHUMH 3HAYCHUSIMHU (HOPMaMu)
MIO3BOJIAT OTIPEACITUTh AHOMAIUH (OTKIIOHCHHSI OT HOPMBI) 3HAUCHUN ITHX BEJIMYUH B U3y4aeMOM
TOJIy Y BBISIBUTH MECSIIIBI C MOJOKUTEIBHBIMU U OTPULIATEILHBIMU aHOMATHSIMH.

Tabnuna. 3HaueHus nokasarenei knuMara B 2018 roay u ux cpeaHue MHorosnetnue 3Hadenus (1961-
1990rr).

Mecsibl IIpoaoKUTENBLHOCTD Temneparypa Bo3nyxa | OTHOcHTENbHAS KomngectBo  0caaxos,
Conneunoro cusnus, | °C BIIA)KHOCTb  BO31yXa, | MM
4acsl %
2017 | Cpen. | Ano | 2017 | Cpen Ano | 2017 | Cpen | Ano | 2017 | Cpen | AHoO
MHOIO | Ma MHOro | Ma MHoOro | Ma MHOIO | MaJus
NETHASA | Nud JIETHAA | JHS ner s JEeTHSAA
HSS
SuBapp 34 38 -8,1 -12,2 90 84 61 50
Depaib 89 77 -9,9 -10,6 82 82 22 40
Mapr 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
4050313 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
lon 1900 | 1802 6,0 4,4 79 77 613 606
Max
Min
AMmuTya

KoHTposbHbIE BOPOCHI:
1. Ilepeuncnure BO3MOXKHbBIE IIPUYMHBl WM3MEHEHHUH KIMMara Ha IPOTKECHUU
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CYIIECTBOBAHMS 3eMITH

[lepeuncnure KPaTKO METOIBI BOCCTAHOBJICHUS KIIMMATOB MPOIILIOTO
OxapakTepu3yiTe KIMMaTHISCKHE YCIOBHS TUICHCTOIICHA.

Korma Hauanocs mmociaeaHee oneaeHeHmue?

Kak MeHsiIcs KIuMaT B HICTOPUIECKOE BpeMs?

Kakne HaOmomanuch W3MEHEHHS KJIMMara B TEPUOJ  HWHCTPYMEHTAIBHBIX
HaOJIrO NeHni?

7. KakoBbI OCHOBHBIE PUYHHBI BO3MOKHBIX aHTPOTIOTCHHBIX U3MCHCHHUI KITUMAaTa.

oM wN

7.JABOPATOPHBIE PABOTbBI, IIPAKTUKYM
JlauHb1it Bug paboThl He IpeaycMoTpeH YII

8. TEMATHUKA KYPCOBbIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB

Jannsliit Bug paboTsl He peaycMoTper YII.

9.MEPEYEHD BOITPOCOB K 3AYETY

Yro Ha3wiBaeTcst arMochepoii?
Uro takoe crpatudukanms atMmochepbi?
Ha xakue cdepst genutcst atmocdepa.
Kaxkwue ra3bl BXOJAT B cOCTaB BO3/1yxa?
B 4ewm 3akirovaercs 3amuTHas poyib 030Ha?
Kakas Hayka Ha3bIBaeTCsI METEOPOJIOTHEN?
YTto Ha3bIBaeTCS KIMMATOJIOTHEN?
UYro Takoe noroga?
Kakumu BenmnumHaMH U KaKUMH SIBICHUSMU XapakTepus3yeTcs moroja?
0.  HazoBuTe OCHOBHBIE METOBI HCCIIEJOBAHUS, IPUMEHSIEMbIE B METEOPOJIOTHH.
11.  Yro Takoe a3poJOruyecKue CTaHIIMU U Kakue HaO0JeHUs OHU BeayT?
12. Yro Takoe MEeTeOopOIOTUYECKAs CETh?
13. HazoBure OCHOBHBIE  TpeOOBaHUS K  METEOPOJIOTMYECKOH  CTaHUMM U K
METEOPOJIOTUYECKUM MPUOOpaM.
14. Onwumure 3agaun BceMupHO METEOPOJIOTMUECKON OpraHu3aIui.
15. Jlnsa kakux 1enei npegHaznadeH 6aporpad? Uro takoe Oapuieckas TEHIASHINS?
16. KakoBa poinb BoJsgHOro napa B atmocgepe?
17. Kak MeHsieTcst COCTaB BO3IyXa C BHICOTOM ?
18. Yto Takoe a3p0o30JM U KaK OHU MONAJAIT B aTMochepy?
19. Yro Takoe po3a BETPOB M KaK OHA CTPOUTCS?
20. Ha3zoBute nmpuOOpHI 17151 U3MEPEHUS HAPaBJICHUS U CKOPOCTH BeTpa
21. Yto Ha3BIBACTCS MPSAMOU COJTHEUHOW paauarueii?
22. Kak moruomaercs coiHe4yHas paauanus B atMmocdepe? Kakue BemiectBa  SIBIAIOTCA
HauboJsee CUIbHBIMU MOTJIOTUTENAMHU 7
23. Yro Takoe anbbeno? UeMy paBHO IUIaHETapHOE anbOen0?
24. Yro Takoe KapThl Oapuyeckoit Tonorpaduu? Uro takoe nzorurca?
25. Yro Ttakoe cuHonTHUECKas kapTa? Ha3oBuTe mpuseMHble KapThl
26. UTO HA3BIBAIOT TETUIOBBIM PEKUMOM aTMOC(hephI?
27. Ha3oBuTe OCHOBHBIE MTPOLIECCHI NTEpelauy Teria OT 3eMHOM MOBEpXHOCTH B aTMOchepy?
28. Kakue ¢usnueckre TpolecChl OMPEAesIOT pa3judhe B TEIUIOBOM PEXHUME IOYBHI U
BooeMoB? Kak 3To pa3nuuue BIUsSET Ha TEMIIEPATYpy NOBEPXHOCTU CYLIH U MOPsI?
29. Yro Takoe CyTo4Has aMIUTUTYJa TeMIepaTyphl Bo3ayxa?
30. Yro Takoe MeXIyCyTOYHas H3MEHUYMBOCTh TEMIIEpaTypbl M KaK OHa MEHSETCS B
3aBUCHUMOCTH OT IIHPOTHI?

RHRoOoo~NoGO~LNE
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31.
32.
33.
34.
35.
36.

Urto Takoe 3amopo3ku? Kakue npoueccol MPUBOIST K UX MOSBICHUIO?

Uto Takoe UHBEPCHS TEMIIEPATYPHI?

Yro Takoe BIaroooopoT?.

Uro Takoe koHaeHcanus? Kak mporucxoaut KoHAeHcanus B atMochepe?

Yro Takoe obsaka? Urto Takoe Tyman? Kakas pazHuiia Mexay 00JIaKOM U TYMaHOM?
Onummre MEXIyHApOIHYIO Kiaccudukaiuio obnakoB. Kak mensrcs obmaka mo BeICOTaM

ux oOpa3oBaHUs?

37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

Kakum 00pa3om moapasaenstoTcst Ocaky B 3aBUCMMOCTH OT YCJIOBUN X 00pa3oBaHUs?
HazoBure u onumute npubop Uist U3BMEPEHUs 0CaAKOB.

Kak mpoBosTCst HaOIIOJCHUS 32 CHEKHBIM TIOKPOBOM?

Onummre norony B LMKJIOHE

Onumure Noroay B aHTULIUKIOHE

Yro nonumaercs noj arMmochepHsiMu ppoHTamu?

Uro Takoe HenepruoguuecKue N3MEHEHNS oo 1bl?

N3 KakuxX KOMIOHEHTOB COCTOUT KIMMaTHYecKas cucrema?

[lepeuncnure reorpaduyeckre GakTOphl KIMMATA.

KakoBo BiusiHME Ha KJIMMAT reorpapuueckoi MMUpoThl?

Kak Biuser Ha KIMMaT BbICOTA MECTA HaJl YPOBHEM Mops?

Kak BinsieT Ha KIMMAT paclpeneaeHue Ha 36MHOM LIape CyIIX U Mopsi?

Kakum 00pa3oM BiMsIeT HA KJIMMAT PACTUTENbHBINA U CHEXKHBIM TOKPOBHI?

Yro noHnMaeTcs noj MUKpOKJINMAaTOM?

Onwumure 0co0eHHOCTH MUKPOKIIUMAT JIeca.

B uem 3amaua knaccudukaniy KIMMaToB?

Cxounbko THIOB KuMaTa B kinaccudukaiuu B. Kenmena?

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

Kakoii rnaBHbII NPUHIUI T0JIOKEH B OCHOBY Kiaccuduxaruu kinumaroB b.I1. Anucosa?
[lepeuncnure BO3MOXKHBIE IPUYMHBI  HM3MEHEHMH  KJIMMaTra Ha  [POTSKEHUU

CyIIIECTBOBaHUS 3EMIIH.

S7.
58.
59.
60.

Ilepeunciure KpaTKo METOAbI BOCCTAHOBIIEHUS KIIMMATOB IIPOIILIOTO.

Kak MeHsuics KIIMMaT B HICTOPHYECKOE BPEMSI?

Kakue HaOmro1a11MCch U3MEHEHUS KJIMMaTa B IEPUO HHCTPYMEHTAIbHBIX HAOMI0eHUIN ?
KakoBbl OCHOBHBIE TPUUMHBI BO3MOXHBIX AHTPOIIOT€HHBIX U3MEHEHUN Kiaumara?

10.CAMOCTOSATEJIBHAS PABOTA CTYJAEHTOB

Copepxanue, TpeOOBaHUS, YCIOBUS U TMOPSJIOK OPraHU3allly CaMOCTOSITENIbHOM paboTh
oOyyaromuxcst ¢ y4yeroM (GopMbl OOy4YeHHs ONpenessioTcs B cooTBeTcTBUM C «llonoxeHuem 00
OpraHMu3aIi CaMOCTOATEIbHOW paboThl 00YyHaIOIIUXCSA», YTBEPKACHHBIM YUeHbIM coBeToM Yal'V
(mportoxoia Ne8/268 ot 26.03.2019 1.).

®dopma 00yueHust — ouHasl.

®opma
Buj camocTosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebrno2co mamepuana, Oobem | (nposepka
HasBanue pa3ieioB u TeM peutenue 3a0au, pegpepam, 00K1ao, B peuterus
KOHMPOAbHASL paboma, no020moeKa K gacax 3a0adu,
coaue 3auema, K3amena u op.) pegepama u
op.)
1. Beencnue e IIpopaboTka yueGHOro MaTepuana ¢ 6 TECTUPOBAHHUE,
UCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIi
METOAMYECKOT0 ¥ HH(POPMAITMOHHOTO O1Ipoc,
obecneyeHnst JUCIUILINHEI, 3a4CT
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e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k clade s3K3aMeHa
2. Bosnyx uarmocdepa | e TIpopabGoTka y4eOHOro Marepuaia ¢ 8 TECTUPOBAHHE,
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- YCTHBIi
METOAMYECKOT0 M HHPOPMAIIMOHHOTO OIIpoc,
o0ecneUYeHNS JUCIUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHUIO;
e [lonroroBka K caue sK3aMeHa
3. Pagmanus B atmocdepe | o TIpopabGoTka y4eOHOTO Marepuaia ¢ 8 TECTUPOBAHHE,
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- YCTHBIi
METOAMYECKOr0 M HH(GOPMAIIMOHHOTO OIIpoc,,
o0ecneYeHHs JUCITUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHUIO;
e [lonroroBka K caue 3K3aMeHa
4. bapuueckoe moJie u e [IpopaboTka yuyeOHOTO MaTepuana ¢ 6 TECTUPOBAHUE,
BETEP UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBII
METOIUMIECKOr0 U HH(POPMAITMOHHOTO OIpoc,
obecneyeHns JUCIUIUINHEI; 3a4CT
e [loaroTroBka Kk TECTUPOBAHUIO;
e [loaroroBka k cade sK3aMeHa
5. TemnoBol pexxum e [IpopaboTtka yqe6H0ro Marepuaia ¢ 10 TECTUPOBAHUE,
aTMocepsl UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOJIUYECKOTO U HHPOPMAIIMOHHOTO ompoc,
obecrieyeHns AUCIUIIMHBL 3ateT
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k clade sK3aMeHa
6. Boma B atmocdepe e [IpopaboTka yueGHOrO MaTepuana ¢ 10 TECTUPOBAHME,
UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METONIECKOTrO U HH(POPMAITHOHHOTO ompoc,
obecrieueHns UCIUIIMHBL 3a4eT
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k clade sK3aMeHa
7. AtmocdepHas e [IpopaboTka yueOHOTO MaTepHuaia ¢ 8 TECTUPOBAHUE,
HUPKYJIALAA. UCIIOJIb30BAaHUEM PECYPCOB YUEOHO- YCTHBIN
KnnmarooOpasoBaHue. | METOAMYECKOTrO U MH(POPMAIHOHHOTO ompoc,
Muxkpokiaumar obecreyeHus JUCIUTUINHEI; 3a4eT
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka K ciaue sK3aMeHa
8. Kimmars 3emiun ° Hpopa60TKa yqe6H0ro Marepuaia ¢ 10 TECTUPOBAHUE,
MICTIONIb30BAHUEM PECYPCOB yIeOHO- YCTHBIH
METOMYIECKOr0 U HHPOPMALTUOHHOTO onpoc,
obecriedeHns AUCIUTUIHHBL, 3aqcer
e [loaroroBka Kk TECTUPOBAHHUIO;
e [loaroroBka K ciaue sK3aMeHa
9. Kpynnomacmrabubie e [IpopaboTka yueOHOTO MaTepuaia ¢ 10 TECTHPOBAHHUE,
U3MCHCHHUA KiInMaTa HCIIOJIb30BaHUEM PECYPCOB yqe6H0- YCTHbIﬁ
METOIMYIECKOr0 U HHPOPMAIIHOHHOTO ompoc,
obecrieyeHust JUCHUITIINHBI, 3a4€T
o HOI[FOTOBKEI K TCCTUPOBAHUIO,
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e Jloaroroska K caaye dK3aMeHa
Bceero 76

11.YYEBHO-METOJUYECKOE U MTH®OPMALIMOHHOE OBECIIEYEHUE
JTUCHUIINHbBI

a) Cnucoxk pekoMeHAyeMOH JINTepaTypbl

OCHOBHAA:
1. Tlokposckas, E. H.3Oxonormdeckas xumus atMochepsr YueoHoe mocodome. / E. H. IlokpoBckas -
Mocksa : M3patensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7. - Tekcr : anexkrponnslii / 9bC
"KoncynbsTant ctyaenta” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785432302267.html
2. MyprazoB, A.K. ®usunka 3emnn. Kocmudeckwe BO3ICHCTBHS Ha TI'€OCHCTEMBI : ydeOHOE
nocobue s By30B/ A. K. Mypra3oB. — 2-¢ u3z., nepepad. u mon. — Mocksa : M3gaTenbcTBO
Opaiit, 2022. — 268 c. — (Bricmee oOpaszoBanue). — ISBN 978-5-534-11473-7. — TekcT :
3JIEKTPOHHBIN / O6pazoBarenbHast wiardopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/493500
JMOMOJIHUTEIbHAS
3. Kysuenosa, 3. A. ['maposorus, METeOpOJIOTH W KIMMATOJIOTHS: KIUMATHIECKHE PAcueThl : yaeOHOe
mocobue / 3. A. Kysnernora, C. H. CokonoB. — HmxkHeBapToBCK : HimkHEBapTOBCKHI TOCYAapCTBEHHBIN
yauBepcuter, 2019. — 86 ¢. — ISBN 978-5-00047-509-6. — Tekct : anektponHbiii // Lludposoii
obpasoBatesbhbiil pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/92793.html
4. ®denopos, B. M. MHcomsmust 3eMiu 1 coBpeMeHHbIe m3MeHeHus kimuMata / B. M. @enopos - Mockaa :
OUBMATIINT, 2018. - 232 c. - ISBN 978-5-9221-1761-6. - Tekcr : anexrponnsbii // OBC "KoncynbTant
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922117616.html
5. Xaxanumna, T.W. Xumus okpyxaromeid cpemsl : yueOuuk s BysoB/ T. WM. XaxauuHa,
H. I'. Huxutuna, U. H. [letyxoB. — 3-e uzn., mepepad. u non. — Mocksa : UznatensctBo FOpaiit, 2022, —
233c.— (Brpicmee o0pazoBanme). — ISBN 978-5-534-00029-0. — Tekcr : DSIeKTpOHHBIA //
Oo6pasoBarenbHas miathopma FOpaidt [caiit]. — URL: https://urait.ru/bcode/488615
6. Oo6onenckmii, B.H. Kparkuii xypc wmereopomoruu/ B. H. Obonenckuii. — Mocksa :
WznatensctBo FOpaiit, 2022. — 200 c. — (AnTtonorus meiciau). — ISBN 978-5-534-10497-4. —
Texcr :  omektponHbelii  //  OOpa3oBarenpHass  mnatdopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/495075
7. Mereoponoruss ¥ KIUMATOJOTUS : DJEKTPOHHBIA yueOHbI kKypc / CamaxoBa Payune
XamumynoBHa ; Yial'Y, Dkoi. ¢ak. - DnekTpoH. TekcToBbie 1aH. (1 daiin : 0,77 MB). - YIbSHOBCK :
yal'y, 2019. - (OnexkTpoHHbIM y4eOHBIM Kypc). - 3arid. ¢ OTUKETKM JUCKa. -
URL: https://portal.ulsu.ru/course/view.php?id=91722.
yueOHO-MeTOoAnYeCcKasn:
8. CamaxoBa P. X Meromuueckue peKOMEHJAIMH JUIsS BBIMOJHEHUS CaMOCTOSTEIBHON paboThI
CTYJICHTOB TI0 TUCHUILIHHE «MeTeoposorus ¥ KIMMaTOJIOTHsD JUIS dKOJIoruueckoro  ¢axynsrera / P. X.
Canaxomra; Yal'V, Dkoin. dak. - YaesHosck : Ynul'V, 2019. - 3ar. ¢ skpana, Heomy0OyiMmkoBaHHBIN

pecypc. - DOnektpoH. TekcroBele gaH. (1 dain : 277 KB). — Tekct : SIEKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/5183

Cornacosano:

I nasubiit Gubanorekaps HB Yal'V /Cragonsuuxosa J1.P./ //" Z”(l'}a’_ 16.04.2024 r.
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Dopma A

0) nporpaMMHOe odecmedeHHe

1. OC MicrosoftWindows

2. MicrosoftOffice 2016

3. Mo#Oduc CTaHIapTHEI

B) npodeccHoHa IbHBIE §a3bI JaHHLIX, HHEGOPMANHOHHO-CIPABOYHLIE CHCTEMBI

1. Daexrponno-Gubanorennnie cHeTEMBI:

1.1. Lndponoit obpasosarcasumit pecype IPRsmart : anexrponno-6ubanoreynas cucrema :
caitr / Q00 Komnanus «A# Iy Ap Meaunan, - Caparos, [2024). - URL: http://www.iprbookshop.ru.
~ Pexum 20CTYNA: 18 32periCTpHp. noas3onareacht, « Texer : anexTponnnil.

1.2. Obpasosarcasmas naarpopma IOPANT : ofpasosareanmudi pecype, dexTponnas
Gubanorexa : caftr / 000 aextponnoe wamareasctno «lOPAHT», — Mocksa, [2024). - URL:
https://urait.ru . ~ Pexus 20CTYNA: VIR 3AperincTpup. noaniosareacht, - Texer : aexTponnmifi,

1.3. basa sammmx «Daexrponnas Gubanorexa rexunveckoro BY3a (OBC «Koncyanrany
CTyACHTa®) @ MeKTporHO-Gubanoreynas cucrema : cafir / 000 «lloanrexpecypen. ~ Mockna,
[2024). ~ URL: hups://www.studentlibrary.rw/cgi-bin/mbdx. ~ Peanum zocTyna: a1s saperucrpup.
noassosaresach. — Texer : mekTponnnit,

1.4. Koncyasrant spava. Inexrponnas Meanumnexas oubanorexa @ Gasa aaunmx @ caktr /
000 «Bucwas wWXOAA OPranMIaiM M YNPamieuus  sapasooxpanenmes-Komnaexennit
MEAHIMHCKHA KoHCcaTHH», — Mocksa, [2024). - URL: hups/www.rosmedlibru. ~ Pexusm
AOCTYNA: VIR JAPErucTpup, noassosarench, — Texer @ anexTpornuil,

1.5. boanwan meanunnckas Gubanorexa : exTponno-GuGanoreunas cucresma : cafir / 000
«byxan», ~ Tomex, [2024]. -~ URL: https://www.books-up.ru/ru/library/ . — Peaus gocryna: aas
saperncTpup. noassosareach. « Texer @ anexrponnniit.

1.6. IBC Jlans : saexrpouno-GuGanoreynas cucresma : cafir / 000 DBC «Jlanww, ~ Cankr-
Merepbypr, [2024]. -~ URL: hups//elanbook.com. —~ Pexmm 20CTyna: aas 3aperucrpup.
noassosareach, ~ Texer : aexTponnuit,

1.7, DBC Znanium.com : 2eKTponno-Oubanoreynas cuerema @ caftr / 000 «3uanmnymy,
Mocksa, [2024). - URL: htp://znanium.com . ~ PEAHM 20CTYNA : U8 3apericTpHp. noas3osarenci.
= Texer & anexrponnniit.

2. KoncyastanriLnoc [Daexkrponnnit pecype): cnpasounas npasosas cucrema. / 000
«Koncyawranr [lmoce» - Daexrpon. aan. - Mocksa : Koneyasrantiimoc, [2024]).

3. cLIBRARY.RU: nayunanx mexrponnas Oubamorexa : cafir  / 000 «Hayunas
Dnexrponnas buGmmorexan, ~ Mocksa, [2024), - URL: hup:/elibrary.ru, — Pexusm aocryna @ s
asvopuy. nosssoparesacht, — Texer @ aexTponnsii

4. Qcacpaanuas rocyaapersennan  undopmaunonnan cucrema «Haumonaannan
aekTponnan Gubanorexar : yviexrpounas 6ubanorexa : caitr / ®I'BY PI'b. - Mockea, [2024]. -
URL: https://udb.pd. ~ Pexmm gocryna @ ans noassosareacht mayunont Gubanorexn, — Texer :
MICKTPOHHKIA,

§. Poccniickoe obpasosanme @ deacparnnnit nopran / yupeanrean @AY « OHITO», -
URL: http://www.edu.ru, = Texer : anexTponnnii,

6. Daexrponnasn Gubanoreunan cncrema Yal'y @ moayan «Dnexrponnas Gnbanorexan
ABHC Mera-11PO / 000 «Jlara Ixenpecen. = URL: hitp:/lib.ulsu.ru/MegaPro/Web, ~ Peaxuwm
A0CTYNA : An% noablosareach nayunoit Gubanorexn. — Texer : anexTponnniit.
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

AyauTopuun IS TIPOBEACHMS JICKIIMA U CEMHHAPCKUX 3aHATHH, NI MPOBEACHHS TEKYIIETO
KOHTPOJIS U TPOMEKYTOYHON aTTECTAIlUHU, TPYNIOBBIX U MHANBUIYaTbHBIX KOHCYIbTAIUH.

AyIuTOpHH YKOMIUIEKTOBAHbI CHEIMAIH3UPOBAHHON MeOenbo, yueOHOW HOCKOH. AyauTopun
JUIS TIPOBEJICHUS JICKUUNA OOOpYAOBAaHBI MYJIbTUMEIUUHBIM OOOPYIOBAHUEM I MPEIOCTABICHUS
uHopmanuu Oonbmoit  aymutopun. I[loMemieHuss Uil CaMOCTOSATEIBLHONH pPaOOThI  OCHAICHBI
KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOYCHUS K ceTH «HTepHeT» u obecrieueHueM
JIOCTYINIa K DJEKTPOHHOM WH(OpMaMoOHHO-00pa30BaTeIbHON Ccpee, 3JIEKTPOHHO-OMOINOTESYHON
CHCTEME.

13.CHELHUAJIBHBIE YCJIOBUSA AJ151 OBYYAIOIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMM 310POBbS

B cjrydace H606XO,Z[I/IMOCTI/I, O6y‘laIOH_[I/IMC$I M3 4Yrcia JIMI ¢ OrpaHu4YCHHBIMU BO3MOKHOCTAMU
300POBbA (HO 3as1BJICHUIO OGy‘I&IOH.IGl"OCH) MOTYT IIpeIarateCa OAHHU H3 CICAYIOIIUX BapUAHTOB
BOCIIPHATHA I/IH(I)OpMaI_II/II/I C Y4CTOM NX UHAUBUAYAJIbHBIX HCI/IXO(I)I/ISI/I‘IGCKI/IX 0COOEHHOCTEM:

— JUIA JIMI ¢ HApYIICHUSAMHU 3PEHHS: B MEYaTHOH (hopMe yBENWYEHHBIM HIPpUPTOM; B Gopme
AIIEKTPOHHOTO JOKYMEHTa; B opme ayanodaiina (mepeBos ydeOHbIX MaTepHaloB B ayaunodopmar); B
neyatHod ¢opme Ha s3bike bpaiins; WHAMBHUAYalbHBIE KOHCYJIBTAlMM C IPHBICYCHUEM
TU(dI0CYpOTIEPEBOIUNKA; UHANBUAYAJIbHbIE 33/1aHUS U KOHCYJIbTAILIUH;

— A0S JUI ¢ HapyUIeHUsSMHU cllyxa: B NedaTHod ¢opme; B (opMe 3JIEKTPOHHOTO JTOKYMEHTA;
BUJEOMaTepuanpl ¢ CyOTUTpaMM;  UHAMBHAYaJIbHbIE  KOHCYJIbTAllMM C  INPHUBJICUYEHUEM
CYpJIOTIepEeBOJUNKA; UHANBUIYAIbHBIE 33JJaHNs U KOHCYJIbTAllUY;

— AJid JIuL € HApYUHICHUAMU OIIOPHO-ABUTATCIIBHOIO alrapara: B Me4aTHOM (bopMe; B (bopMe
SJICKTPOHHOI'O NOKYMCHTA; B (bopMe aYHHO(I)aﬁHa; WHIUBUAYAJIBHBIC 3aJaHUA U KOHCYJIbTAlUH,

- B ciIydae HEOOXOIMMOCTH HCIIOJB30BaHUS B Y4eOHOM MpOIECcCe YacTHYHO/ MCKITFOUUTENHHO
JUCTAaHIIMOHHBIX oOpa3oBarenbHbIX TexHosorui, opranuszauus [IIIC c¢ obywarommmucs ¢ OB3 u
UHBAJIMAMU IPEAYCMaTPUBAETCS B JIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeIbHON Cpesie ¢ yIEeTOM
UX UHIUBUIYAIbHBIX MICUXO()HU3NUIECKHX OCOOCHHOCTEH

Val
Pa3paboTunk /V - WWM/ 22774 /;Z( i ///Z/K c‘&vﬁ&ﬁ/f/ A4

6{,1111401, JIOTDKHOCT DUO

16.04.2024
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