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1. HEJIX U 3AJJAYU OCBOEHMUSA JNCHUITJIMHBI

Ilesn ocBOeHMS TUCHUIIINHBI:

- (hopmupoBaHue y CTyZeHTa KOMIUIEKCA HAYYHbBIX 3HAHUM 00 OCHOBHBIX (DU3UKO-XUMHUYECKUX
nporieccax u SBICHUSX, MPOTEKAIONINX B aTMOc(epe B X B3aMMOACHCTBHH C 3€MHOMN
MMOBEPXHOCThIO U KOCMUYECKOM Cpeiou,

-A3y4YeHHUE 3aKOHOMEPHOCTEH (hOpMUPOBaHHS KIIMMATa B Pa3IMYHBIX reorpapuuecKkux paioHax.
-popMupoBaHue y CTyJI€HTa KOMILIEKCHBIX 00LIENPOPECCHOHANBHBIX U MPO(HECCHOHATBHBIX
KOMIIETEHIINI B chepe IKOJIOTHH.

JlycuumniuHa OpUeHTUPOBaHA Ha TIOJITOTOBKY CTYIEHTOB K OCBOCHHUIO B TATbHEHUIIIEM
OMOJOTrMYECKHUX U 3KOJOTUYECKUX JUCLMILINH, OMUPAIOLIUXCS Ha o0O1iereorpaguieckue
3aKOHOMEPHOCTH

3agaum ocBOeHUS IMCHUILIMHBI:

® U3JI0KEHHE OCHOBHBIX CBEICHUI O METEOPOJIOTHUECKUX BEITMYMHAX U
aTMOC(EPHBIX SIBICHUSIX;

® U3y4YCHUE OCHOB (PU3MKHU M AMHAMHKH aTMOC(hEpBI;

® U3y4YCHUE 3aKOHOMEPHOCTEH paJInalliOHHBIX MPOLIECCOB,;

® U3y4YCHHUE TEIIOBOTO PEXKHUMA aTMOCHEPHI;

® U3y4YCHUE KOMIUIEKCA (PU3UUECKUX MPHOOPOB M METOJIOB, IPUMEHSAEMBIX IS
MIO3HAHUS aTMOC(EPHBIX MPOIECCOB,;

® U3ydYeHHe MPOLECCOB, MPOTEKAIOIIUX B aTMochepe, GOPMHUPYIOIIUX MTOTOLy U KIUMaT
Ha IJIaHeTe,;

® U3y4YEHHE OCHOBHBIX KJIMMAaTOOOPa3yIOIMUX MPOLECCOB,;

e (dopMupoBaHHe y CTyIEHTa TEOPETUYECKHX 3HAHWH O COBPEMEHHBIX NpOOIeMax H
NPUYMHAX U3MEHEHHsSI KIIMMara,

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JucuumuinHa «YueHue o0 atMocdepe» BXOAUT B OJI0K MpodecCHOHaNbHBIN UK, 0a30BOH
4acTH MOJYJI0 YueHue o chepax 3emiu (3emieBenenune). Mzydaercs B mepBoM cemecTpe mepBoro
Kypca.

W3yueHne QUCIUTUIMHEI Oa3upyeTcsl Ha 3HAHUHM MaTeMaTHKH, (PH3UKH, XUMUH, Teorpadu.
Ilepen HauanoM M3ydeHUs TUCHMIUIMHBI CTYAEHT MOJDKEH 3HAaTh OCHOBHBIE 3aKOHBI (PM3UKU U

XHUMUH,

UMETb MPEJCTaBICHUE 00 OCHOBHBIX METEOPOJIOTMYECKUX NMPHOOpax U 00 M3MEHEHUH KIIMMaTa Ha

TUTaHETE.
TpeboBaHMs K BXOJHBIM 3HAHHUSIM, YMEHUSM U HaBBIKaM CTY/ICHTA:

Cmyoenm OondxceH 3Hamv.

— OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(EpHBIX MPOIECCOB, MHOrooOpas3ue (akTOpOB, BIHSIOLINX
Ha COCTOSIHME U CTpOEHHE aTMOC(Epbl, MO0y U KIMMaTa

Cmyoenm Oondxcen ymemn.:

— BBIIOJHATH PacyeThl XapaKTePUCTHUK aTMochepbl M NPOBOJUTH AaHAJIM3 MOJYYSHHBIX
pe3yIbTaToB

Cmyoenm Oondxcen 1a0emon:

— HaBBIKAMH B IPOBEIECHUH METEOPOJIOTMYECKHX HAOIIOICHHUH

Hucyunnunvl, 0151 KOMOPbIX OAHHAA OUCYUNTUHA ABTIAEMCA NPEOUeCmYIOUelL:
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«Yuenue o ruapochepe» , «I'eoskonorus», «YueHue o omochepe»
«JlanmmadroBenenne»

3. IEPEYHEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA 110 AUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHMH O1IOIT

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

Koa u HaumeHoBaHue
HepequL IJIAHUPYEMBIX PE3YyJbTATOB oﬁyqe}mﬂ o JTMCHUIIJIMNHE

peanusyemoii
(MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMH J0CTUKEHMSI
KomneTeHuum KOMIIeTeHIHiA
OnK-5 3HaTh: COCTaB U CTPOCHHE aTMOC(hEphI

MOHATHUSL TEIUIOBOTO M paJualMOHHOrO OamaHca aTMochepbl U HX

BIIQICHUE 3HAHUSIMU | YPABHCHUIA,
OCHOB y4eHUs 00 MOHATHSA TEMIIEPAaTypHOTo, OapHUecKOro pexuma, BiIard B arMocdepe,

aTMOC(l)epe, HX MECTO M POJIb B METCOPOJIOTHUIYCCKUX ITPOIECCax,

ruzgpocdepe, OCHOBHBIE XapaKTEPUCTUKU IOTOBI ¥ a3bl TPOTrHO3UPOBAHUS,

61/10(;(1)epe u THUIIBI KIIUMaTa W UX XapaKTCPUCTHUKH

J'IaHI[I_Ha(i)TOBC,I[eHI/II/I YMmerThb: ONpeACIAATh XApPAKTCPUCTUKHU OCHOBHBIX KIIMMATHUYCCKUX

DJICMCHTOB,
OIINChIBATh aTMOC(i)CpHBIe MMponecCChl, SABJICHUA, TUIIBI KJIMMAaTa WU HUX
MOCJIeACTBUAA,
KapTorpadupoBarthb 51 AHAIU3UPOBATH CHHOTITUYECKUE 51
KIIMMaTUY€CKHUE KapThI.
B.]'Ia[[eTb: MMPAKTUICCKUMU HaBbIKaMU IIPOTHO3UPOBAHUA
HEMNIPEAHAMEPCHHBIX W IPEAHAMCPECHHBIX BO3JICCTBUM uYellOBEKa Ha
KJIumar.

METOAaMHU OLIEHKU COCTOSHUS aTMochepbl

BJI/IETh METOJIaMU TOWCKAa U oOMeHa MH(oOpMalieil B INI00ANbHBIX U
JIOKAJIbHBIX KOMIIBIOTEPHBIX CETSAX; OTBETCTBEHHOCTH 3a KaueCTBO padoT
1 HAy4YHYIO JOCTOBEPHOCTh PE3YyIbTaTOB

4. OBIAA TPYAOEMKOCTbD JUCLHHUIIJINHBI

4.1. O6beM TUCUMILIMHBI B 3a4€THBIX eUHUIAX (Bcero): 4 3E
4.2. no BuaaM y4eOHoii padoThI (B yacax):

KoJsunyecTBo 4acoB (popma o0yueHus — ouHasi)

Bup yueOHoii padoThI Bcero no B T1.4. mo cemecTpam
IVIAHY 1 2 3 4
1 2 3 4 5 6
KonrtakTHas pabota 54 54 - - -
00yyJaromuxcs ¢ mpenoaBareiaem
B cooTBeTCTBUU ¢ YII
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AyIUTOpHBIC 3aHITHSL:

o Jlexknun 18 18 - - -

® CEMHHAphl U MIPAKTHYECKHE - - - - -
3aHSATHUS

e nabopaTopHbie paboTHl, 36 36 - - -
MPAKTUKYMBI

CamocTosTenpHas pabora 54 54 - - -

®dopma TeKylIero KOHTPOJIs TECTUpPOBa- |TECTUPOBa- - - -

3HAHUU U KOHTPOJISL HHE, HHE,

CaMOCTOSITEIbHOW PabOThI: YCTHBIN YCTHBIN

TECTUPOBAHUE, KOHTP. paboTa, orpoc orpoc

KOJUIOKBUYM, pedepar u ap. (He
MeHee 2 BUIOB)
KypcoBas pabora - - - - -

Buas! mpomexyTo4HON JK3aMEH | DJK3aMEH - - -
aTTecTanuu (3K3aMeH, 3a4eT)
Bcero yacoB o AUCHHUILJINHE 144 144 - - -

* B ciaydae HEOOXOAMMOCTH HCIOJNB30BAHUS B YY4EOHOM MpOIECCe YacTHYHO/
UCKITIOYUTEIILHO JTUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHA B TaOlMIEe depe3 Cieml
yKasbiBaeTcsi KonnyectBo 4yacoB paboTsl IIIIC ¢ oOywarommmucs uisi MpOBENEHUS 3aHATHIA B
JTUCTAHIIMOHHOM (hopmate ¢ MpUMEHEHUEM JIEKTPOHHOTO O0yIeHUS

4.3 . Conep:xanue TMCHUIIMHBI (MoayJis). PacnipenesieHue 4acoB 1o TeMaM M BUAaM
y4eOHoii padoThI:

dopma o0yueHus — ounas

Buabl yueOHBIX 3aHATHH
AyIuTOpHBIE 3aHATHS
YAMTOP ®opma
NMPaKTH- | 1agopa- |3aHATHSA B
CamocTo-| TeKylluero
Hassanue pa3nesnos u teM |Bcero YyecKHe | TOPHbIe | HHTEePaK-
. |fiTeJbHAs| KOHTPOJSs
Jlexnuu|3aHATHS, | paGOThI, | THBHOM .
padora 3HAHUU
ceMHHAa- | IpakTH-| (opme
pbI KYMBI
1 2 3 4 5 6 7 8
1. Bsenenue. 12 2 - 4 4 6 TECTUPOBA-
HUE,
YCTHBIN
OIIpoc
2. Bozgymnas 12 2 - 4 4 6 TECTHUpPOBa-
000J104Ka HHE,
YCTHBIN
o1Ipoc,
3. ConneuHas 12 2 - 4 4 6 TECTHUPOBa-
panunanus HHUE,
YCTHBIN
o1mpoc,
4. bapuueckoe nose u 14 2 - 6 6 6 TECTUPOBa-
BO3AYIIHbIE TEUYCHUS HHUE,
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YCTHBIN
orpoc,
5. TemnoBol pexxum 12 2 - 4 4 6 TEeCTUPOBA-
aTMocQepsl U HUE,
3eMHOM YCTHBIN
MOBEPXHOCTH oIpoc
6. Boma B atmocdepe 16 2 - 8 8 6 TEeCTUPOBA-
HUE
YCTHBIN
oIpoc
7. Kmumar u 10 2 - 2 2 6 TECTUPOBA-
KJINMAaTOOOpa3yolil HUE,
ue GakTopsl YCTHBIN
orpoc,
8. Knaccudpukanus 10 2 - 2 2 6 TECTUPOBa-
knumaToB. KiumaTsl HUeE,
3emin TECTUPOBAHUE
YCTHBIN
oIpoc
9. UsmeneHus 10 2 - 2 2 6 TECTUPOBA-
KJIUMaTa HUE,
YCTHBIN
oTpoc
UTOIO: 144 18 - 36 36 54 -

5. COJAEPXAHME JUCLUIIIAHBI (MOIY.JIST)

Tema 1. BBenenmue.

Jlexuus -Bu3yanuzanus

[Hemn kypca. Ilpeamer kypca. 3amaun kKypca. OCHOBHBIE TOHATHS METEOPOJOTHHU. MeToabl
UCCIICIOBAaHUN M OpraHM3alus MeTeopoJiorTHuecKkux HaOmogeHud B Poccun. OcCHOBHBIE 3Tarbl
pa3BUTHS METEOPOJIOTUU. MEXIyHapOJHOE COTPYIHUYECTBO B 06macTi Meteoposioruu. CocraB u
cTpoeHue armocdepsl. Meteoponorus M kiumaronorus. OnpeneneHHe MeTeopOTOrHYeCKHX
BeIMYMH U artMmocdepHbx sBieHUil. Ilonsatus «atmocdepay, «moroma», «kiIuMar». MeToabl
UCCIIEIOBaHMsI, NIpUMEHsieMble B MeTeoposioruu. IIpumenenne kaprt. Meteoponorudeckas CeTb.
BMO. Bcemupnas winMarudeckas nporpamma (BKII). OcHoBHble 3Tambl  pa3BUTHS
METEOPOJIOTUYECKUX 3HAHUH.

Tema 2. Bo3nyumiHas 060/104Kka 3emJu.

Jlexuus -Bu3yanuzanus

CocraB u crtpoenne arMmochepsl. OCHOBHBIE CIOM W HMX OCOOGHHOCTH. (O30HOBBIA CIIOM.
Atmocdeproe nasnenue. Temmeparypa Bo3ayxa. BoasHoit map u yrnekucinslii ra3. B atmocdepe.
[TnotHOCTE BO3myxa. BeprukanpHOe pacmpenencHue temmeparypbl. Berep. TypOyiaeHTHOCTB.
Boszayminbie Maccsl 1 GPOHTHI.

Tema 3. CosiHeuHasi paauanms.

Jlekuus- KOHCyJIbTanUs
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Crnekrp conneuHoil paananuu. CosHedHas noctosiHHas. OCHOBHBIE 3aKOHBI M3ilydeHus. CoiHue
KaKk HCTOYHUK paguauuu. V3meHeHue cosnHedHOM panumanuu B atMochepe UM Ha 3eMHOM
nosepxHoctu. Ilornomenue conHeyHol paauanuu B atMocepe. OtTpakeHHE COIHEYHOMH
paguaruu. AnbOeno. PaguanuoHHbIN OanaHC 3€MHOM MOBEPXHOCTH. TeIIoBOW OanaHC 3eMHOM
NOBEPXHOCTH. J[TMHHOBOJIHOBOE M3JIyueHHE 3€MHON MOBEPXHOCTU U aTMOchepbl. DPPeKTHBHOE
u3itydeHue. [IpudunHbpl U3MEHEHHUH TeMIlepaTyphl BO3yXa.

Tema 4. Bapnueckoe moJie 1 BO31yIIHbIE IBHKECHHS.

Jlexuus- Bu3yanusanus

Bapuueckoe none, 6apudeckne cucreMsl. Mi3MeHeHue qaBiieHus: BO BpeMeHu. Cuitbl, 1eicTBYIOIIE
B atMocdepe. Macmtabsl atMmocepHbIx aBmkeHni. O0mas mupKysinus atMmocdepsl. MecTHbie
BeTphl. CyxoBeu. bapuueckuii 3axoH BeTpa. PpoHTH B atMochepe. BHeTponnyeckass UPKYISALUSI
atMochepsl. [IporHo3 moromasl.

Tema S. TenuioBoii pexxumM aTtMocgepbl U 3¢eMHON IIOBEPXHOCTH.

Jlexuus Buzyanusanus.

IIpyuvHBl M3MEHEHMs TeMIepaTypbl BO3ayXa. Te€IIOBOM pEXHM IIOYB U BOJOEMOB.
Henepuoauueckne M3MEHEHUs TEMIEparypbl Bo3ayxa. MexaycyTouHass H3MEHYUBOCTH
TEMIEpAaTypbl Bo3Ayxa. ['omoBas amIummMryzna teMreparypsl Bo3ayxa. 3akoHel Pypee. Temnosoi
pexxuMm atMocdepsl. HBepcun Temmneparypbl. CyTOUHBIM M rOJIOBOM X0 TeMIepaTypbl BO3ayXa.
3aMOpO3KH.

Tema 6. Boxa B atmocgepe

Jlexuus - BU3yanuzanus

Briaroo6opot, HachlllieHHE U HCHapsAeMOCTh. XapaKTepPUCTHKHU BIaKHOCTH Bo3ayxa. KonneHcarus
u cyonumanus B atMocepe. O6naka. MexxayHapoaHas kiaccudukanus o6nakoB. JIpIMKa, TyMaH,
Mria. YcioBus oOpa3oBaHus U Kiaccuukanus TymaHoB. OOpa3oBaHuE OCAJKOB M MX BHJIBL
ATMoc(epHble OCaJKM M CHEXHBIH MOKpoB. Kimmaruyeckoe 3HaYeHHE CHEXHOTO IIOKpOBA.
Cytounslii X071 ocaikoB. ['eorpaduueckoe pacmpeieieHue 0caIKkoB.

Tema 7. Knumat u kaumatoodpa3syomue (pakTopbl.

Jlexuus -KoHCyIpTALNA

Knumaroobpasyromue nporeccel. ['eorpaduueckue dpakropsl kiumarta. Teopun kaumata. Biusaue
pacTUTENbHOTO MOKpoBa Ha Kiaumara. lloHATHs Makpo-, Me30-M MHKpoKJIMMaTa. MeTronbl
UCCIJIEIOBaHMsI MUKpOKIMMaTa. MukpoxiuMar ropoga. MUKpokinmar Jjeca.

Tema 8. Kinnaccupukanus kiaumaron. Kimmmarsl 3emuin.

Jlexuus -Buzyanuzanus

['eorpaduyeckas 30HAIBHOCTb, UHAEKCHI CYXOCTH U K03 duiineHTsl yBinaxkHeHus. Knaccuduxarus
knmuMatoB. [IpuHnuner knaccudukanuu kaumaToB. Kinaccudukanus kmumaroB B. Kenmena, JI.C.
bepra, b.I1. Anncosa.

Tema 9. U3meHeHus1 KauMara.

Jlexuus - KOHCyIbTALUSA

IIpynunHbl W3MEHEHNH KiIMMata. MeToabl UCCIEeA0BAHUS U BOCCTAHOBJICHUS KJIMMATOB IIPOILLIOTO.
Konebanus knmumara B mpouuioM. V3MeHeHHe KiIuMara 3a Mocie/Hee Thicsuenerue. M3menenue
KJIMMaTa B TEpUOJ HHCTPYMEHTAIbHBIX HaOIIOAEHUI. AHTPOIMOTCHHbIE W3MEHEHHs KIIMMarTa.
CoBpeMeHHbIE TeHACHIIUN U3MEHEHH KJIIMMaTa Ha TEPPUTOPUN YIIbSTHOBCKOM 00JacTH.
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6. TEMbI IPAKTUUECKNX 1 CEMUHAPCKHX 3AHATHIA

Jannsiii Bug pabotsl He peaycMoTper Y11

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

Jlaboparopnas pabora 1.

Opranu3zanusi METEOPOJIOTMUECKIX HAOIIOICHUH.
Ilenb- MO3HAKOMUTBCSA C OCHOBHBIMHU METEOPOJIOTMYECKUMHU NPUOOpaMHu, METOJaMH HU3MEPEHUH,
IIPOBECTU METEOPOJIOTMUECKUE HAOIIIOICHUS.
B pe3ynbraTte BHINOIHEHUS 1a00PATOPHBIX paObOT CTYASHTHI IOJKHBI 3HaTh YCTPOMCTBO M MPUHLIAI
JeMCTBUSI METEOPOJIOTMUECKUX MPUOOPOB, O TpoIleccax, MPOTEKAIOIMKUX B aTMocdepe, o moroje u
€€ U3MEHEHMSIX.
[To oxoH4YaHMHU KON 1a00paTOPHOU pabOThI CTYJEHT CAAET OTYET B IMCbMEHHOM BHJIE.
Bonpocsl k Teme.

1. KaxoBsl TpeOoBaHMS K METEOPOIOrHUECKOM TUIOMaaKe?

2. Ha3zoBuTe 0OCHOBHBIE METEOPOJIOTHUYECKUE TPHUOOPHI?

3. KaxoBbl TpeOOBaHMs K HA3€MHBIM METEOPOJIOTUIECKIM HAOIIOACHUSM.

4. B kakue CpoKU NPOBOJATCA METEOPOJIOTHUYECKHUE HAOII01eHUS?
Merteoposnoruueckue HaOIOCHHS - 3TO U3MEPEHUS 1 Kaue€CTBEHHBIE OLIEHKU METEOPOJIOTHUECKUX

AJIIEMEHTOB U sIBJIEHUI. K HUM OTHOCSTCS : TEMIeparypa, BIaKHOCTb, JABICHUE, BETED,
00J1a4HOCTb, OCAJIKH, TYMaH, METellb, TP03a, BUIUMOCTb. Cro/1a e MPUCOECTUHSIOTCS U HEKOTOPbIE
BEJIMUMHBI, HEMTOCPEACTBEHHO HE OTPAXKAIOIINE CBONCTBA aTMOC(hEphl MIIM aTMOC(EPHBIX
IIPOLIECCOB, HO TECHO C HUMU CBSI3aHHBIE. DTO TEMIIEpATypa MOYBBI UM IOBEPXHOCTH BOJBI,
UCIIapEHUE, BBICOTA U COCTOSHUE CHEKHOIO ITOKPOBA, IIPOAOJIKUTEILHOCTh COTHEYHOI'O CUSHUS,
COJIHEYHOE M 36MHOE U3IyUeHHE, aTMOC(PEPHOE FIEKTPUUECTBO. DKCIIEPUMEHTAIbHbBIE
HCCJIETOBaHMSI POBOJSATCS KaK B Ja0OPAaTOPHBIX, TaK U B IPUPOIHBIX YCIOBUAX. OMBITH B
71a00paTOPHBIX YCIOBUAX MO3BOJISIOT IETATbHO U3YYUTh B3aUMOCBSI3U MEX/1Y OTIEIbHBIMU
bakxTopamu, HaOIIOIAEMBIMHU B KAKOM-JINOO METEOPOJIOTHYECKOM Iporiecce. DKCIepUMEHTAIbHbIE
MCCJIEIOBAHMS B HATYPHBIX YCIOBHSX 110 aKTUBHOMY BO3JIEMCTBUIO HA METEOPOJIOTHYECKUE
MIPOLIECCHI BBIMOJIHSIOTCS C LIETBI0 Pa3pabOTKU MPAKTUYECKUX METO/IOB CO3/IaHUs U pacCesHUs
001aK0OB, TyMaHOB 1 Jp. TeopeTnueckue MeTo bl 0a3UpYIOTCs Ha UCIIOJIb30BaHUH
MaTeMaTHYECKUX MOJIENIel pa3IMuHbIX aTMOC(hEPHBIX IpoleccoB. BaxkHeNHMM HanpaBieHUEM

9TOro METoaa ABJIACTCA COBEPIICHCTBOBAHNE TEXHHUKHU ITPOTrHO30B IMOT'O/JIbI. Nmes J€JI0 C
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aTMoc(hepHBIMHU SBICHUSIMU OOJIBIIOTO MacmiTaba, Heo0X0uMa Takasi OpraHu3anus HaOtoIeHUH,
KOTOpasi 03BOJIMIIA Obl HEMPEPBIBHO CIIETUTH 32 COCTOSIHUEM aTMOc(epbl Ha BCEM 3€MHOM Iape U
Ha pa3HbIX BbICOTax. [[0ATOMY B KaXK10i cTpaHe CyIIECTBYET CETh METEOPOJIOTHYECKUX CTaHIIHH,
Ha HUX TPOBOJISTCS PETYJISIPHBIC HAOIIOICHHUS 32 BCEMU METEOPOJIOTHYEeCKIUMHE BenyrnHamMu. Ha
HEKOTOPBIX CTAHIIUSAX B JIOTIOJHEHHE IMPOBOIAT a3POJIOTHIECKIE HAOMIOICHU (TeMIepaTypa,
BJIQXKHOCTb, JaBJICHHE U BETEP Ha PAa3IMYHBIX BBICOTaX B CBOOOAHOMN aTMochepe);
aKTHUHOMETpUYecKHe (MIPUXOA-PacXo/i COTHEUHON pauallii Ha OBEPXHOCTH 3eMJIM U OallaHC ee
JUTMHHOBOJIHOBOT'O M3JIYYEHHSI); TPaJMCHTHBIC HAOMI0eHUs (BETEp, TEMIIEpATypa U BIAXXHOCTh
BO3/1yXa Ha ypoBHsX 0,5 ¥ 2 M OT MOBEPXHOCTH, a TAK)KE TEMIIepaTypa MOYBBI HAa TIOBEPXHOCTH U
rinyounax ot 5 10 20 cMm).  OcHoBHBIM 3BeHOM Pocrunpomera sBisercs ['ocynapcTBenHas
CUCTeMa HaOJIIOICHUN U KOHTPOJIS HaJl COCTOSHUEM MPUPOTHON Cpelibl, 3aja4a KOTOPOii -
OCYIIIECTBIICHUE BCETO KOMILIEKCA padoT MO MPOU3BOACTBY HAOIIOICHH, 00paboTke nH(popManuu
0 TEKYIIIEM COCTOSIHUU PUPOIHOM cpenbl. CrcTeMa MoydeHus JaHHbBIX (CHcTeMa HaOJIoIeHUH) 0
COCTOSTHUU MPUPOTHON CPEIbl COCTOUT U3 IBYX MOJACUCTEM: HA3eMHOM U KOCMUYECKOU
(cryTHHKOBOIT). B Ha3eMHYIO MoICHCTEMY BXOJAT: CETh HA3€MHBIX METEOPOJIOTUYECKIX CTAHITHIMA
Y TIOCTOB, a3POJIOTMUECKUX CTAHIIMMA, CTAHIIUNA PAKETHOTO 30HIUPOBAHUS, ITyHKTOB CAMOJIETHOTO
30HIUPOBAHUS, MOPCKUX M OKCAHUYECKUX CTAHIINMI, HOHOC(HEPHBIX, TEOMarHUTHBIX,

reTMo(GpU3NYECcKUX CTAaHIIMN, TyHKTOB KOHTPOJIS 3arPsI3HEHUS OKPYXKAIOIIEH Cpebl U Ip.

Cucrema HaOIIOJATENBHBIX MYHKTOB 00Opa3yeT ['oCynapCcTBEHHYIO CETh, OCHOBHYIO OO
KOTOPBIX COCTaBIIIET CE€Th HAa3eMHBIX MeTeopojoruueckux cranuuit u moctoB I, I, 1l paspsnos,
OTJIMYAOIIUXCS COCTAaBOM OOOPYIOBaHHUS M TMPOTpaMMaMH HAONIOACHHNA. B TpyIHOTOCTYITHBIX
MeCTaxX IS TIOJNIY4eHUsS METCOPOJIOTHICCKOW WH(MOPMAIMA HUCTOJIB3YIOTCS aBTOMATHYECKUE
METEOPOJIOTUIECKHIE CTAHIUH.

MeTteoponornyeckiue CTaHIIMM ¥ TIOCTHI TMOJPA3JESIOTCS Ha OCHOBHBIE (OMOpHBIE) U
cneraiibHbIe. [lepBbie ciTy)KaT I CHCTEMATHYeCKOTO MOJYYCHUS ¢ HEOOXOJUMOM TMOJIHOTOH U
TOYHOCTHIO WH(OPMAIIUK O COCTOSTHUM TIPHUPOJTHOM cpeibl. M3 urcia OCHOBHBIX CTAHITU M TTOCTOB
BBIZIETISIETCSI 0c00asi TPyMIa - perepHble U BEKOBBIE CTAHIIMHM M MOCTHI, KOTOPHIE MpeIHaA3HAYCHBI
JUIST U3YYEHUs BEKOBBIX HM3MEHEHHWH KIMMaTa U JIOJDKHBI (YHKIIMOHHPOBATH HEOTPaHUYCHHOE
BpEeMs B HE U3MCHSIFOIIMXCS YCIIOBHSIX OKPYKCHHSI.

CrenpajbHbBle CTAHIIMA M TIOCTBI CIOYXaT JUIs HW3YYCHHS MECTHBIX OCOOEHHOCTEH
METEOPOJIOTUIECKOTO PEKUMA TEPPUTOPHUH.

OcCHOBHBIE CTAaHIIUM pPAa3MEMIAIOTCI Ha TEPPUTOPHUHM Tak, dYTOOBI oOecrednBaach

HGO6XOI[I/IM35I TOYHOCTb MHTCPIOJIAINA 3HAYCHHI MCTCOPOJIOTHYCCKUX BCIWYHNH JIF000T0 ITYHKTa
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TEPPUTOPUU MEXKIY CTAHLMSIMHU. DTOMY YCJIOBHUIO COOTBETCTBYET JJIi PaBHUHHON MECTHOCTHU
paccrosHue Mexay ctaHuusaMu 60-70 kM.

Ha cetn a’posiorndeckux CTaHUUI MPOU3BOJUTCS PETYISPHOE 30HIUPOBAHUE aTMOCQEPHI
710 BbICOTHI 30-40 kM (OompenensroTcs JaBleHNUEe, TEMIIEpaTypa, U BIaXXHOCTh BO3AYyXa, CKOPOCTb U
HaIlpaBJICHUE BETPA).

Ha cetn Ha3zeMHBIX METEOPOJIOTMYECKUX PpaAJAMOJOKAIMOHHBIX CTAHLUUN HPOU3BOAATCS
HaOJIOIEHUS 32 Pa3BUTHEM U JIBUXKEHHEM 00JIaKOB, Ipo3aMM, 00pa3oBaHUEM I'pajia, KOJIMYECTBOM
BBITIABIIIMX OCAJIKOB B paguyce 10 150 kM.

Ha nonocdepHbIX, reOMarHUTHBIX, TeIHOPU3NIECKUX CTAHIUAX MPOBOIAT HAOIIOACHUS 32
COCTOSIHUEM MOHOC(Epbl, MArHUTHOTO MOJIsI 3eMJIH, aKTUBHOCThI0 ComHIIA.

Kocmuueckass moacucteMa  NOJIY4YeHHs  MHPOPMALUMM  COCTOMT U3  HECKOJBKUX
METEOPOJIOTUYECKUX CITyTHUKOB U Ha3€MHOI'0O KOMILIEKCa Ipuema, o0paboTKU U pacpOCTpaHEHUs
METEOPOJOTHYECKOH MH(pOpMalK, BKIIOYAIOIIEro MyHKTH npuema B Mockse, HoBocuOupcke,
XabapoBcke. CIyTHUKM JalOT pPEryjaspHYI0 HHQOPMALHUIO O paclpelieleHud OOJIa4yHOCTH,
COCTOSIHUM CHEXHOI'O IOKpOBa, O TEMJOBOM »HEpPIruu, OTpakaeMOW M U3IydaeMOW 3eMHOMH
MOBEPXHOCTHIO 1 aTMOC(EPOH.

OauuM M3 BaxHEMIIMX TpeOOBaHUN, KOTOPBIM JOJKHBI YIOBJIETBOPSATH PE3YIbTAThI
HAOJII0/IEHU, SIBIIIETCS PENPE3eHTAaTUBHOCTh. Penpe3eHTaTHBHBIMU NMPU3HAIOTCA HAOIO/IEHUs, B
MaKCHUMaJIbHON CTETEeHU CBOOOIHBIE OT MECTHBIX BIIMSHUI, XapaKTepusyromue olIiee COCTOSHUE
aTMocdepsl B O0JIBIIOM palioHE.

VY noBnerBopeHrne TpeOOBAHUIO PENPE3CHTATHBHOCTH HAOIIOACHHUMN JOCTUTAETCS BHIOOPOM
MECTOIOJIOXKEHUSI CTaHIMM (T0CTa), COOTBETCTBYIOLIETO (PU3UKO-TeorpaduyecKuM YCIOBUSM
OKpYXaroIlel MECTHOCTH.

Psan  wabmiogeHuit  oDKeH  OBITh  OAHOPOJAHBIM.  OIHOPOAHBIA  paxy —  3TO
pSA TOCIENOBATENbHBIX 3HAYEHUN METEOpOJIOrMYECKOT0 3JIEMEHTA, MOIYYEHHBIX 3a JIOCTaTOYHO
JUINTETIbHOE  BpEMs,  BBIIOJIHEHHBIX B  JAaHHOM  MyHKTe  mOpuOopaMu  OJMHAKOBOMH
KOHCTPYKLIMM M TOYHOCTH, B OJHOH M TOHW e YCTaHOBKE, M HAOIIOAATENSIMU OJMHAKOBOMN
KBAJTM(HUKAIMK; TPU OSTOM OOCTAaHOBKA, OKpPY)KAOILIas CTaHIMIO, H3MEHsJach C TEYCHUEM
BPEMEHH HE€ HACTOJIbKO CYIIECTBEHHO, YTOOBI ATO MOIJIO 3aMETHO MOBJUSATh Ha PE3yibTaThbl
HaOJIFO JEHUIA.

Crnenytomniee TpeOOBaHHE — CPAaBHUMOCTh HAOMIOEHUI. DTO Takoe Ka4yecTBO HAOIOACHUM,
KOTOpPOE JIaeT BO3MOXKHOCTh COIOCTABJIATH PE3yJbTaThl HAONIOJCHHNA Ha pa3HBIX CTAHIMAX
C YBEPEHHOCTbIO, YTO OOHapy)XHWBaeMble pa3Iuuusi B 3HAUYEHUSAX METEOPOJIOTHYECKUX

9JIEMEHTOB JICWCTBUTEIBHO OTPAXKAIOT pa3IMuUsg B COCTOSHUU aTMochepbl W MIPOUCXOISAT
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HE OT HETOYHOCTH TMpUOOpPOB U ciaydaliHbIX BiugHUNA. CpaBHUMOCTb  HaONIOAECHUMN
o0ecrneunBaeTcsi penpe3eHTATUBHBIM IOJIO)KEHUEM CTaHIUHM, €IMHCTBOM METOMO0B U CPEICTB
HaOJIIOeHUH, KOTOpble  periaMeHTHpyrooTcs «HacTaBneHMsIMM — T'MIPOMETEOpPOJOTrHYECKUM
CTaHLUSAM U TIOCTaM I10 IPOU3BOJICTBY METEOPOIOTHYECKIX HAOIIOACHNUI U IEPBUYHON 00pabOTKH
JAHHBIX .

Ha Bcex OCHOBHBIX CTaHLMSX NMPU3EMHON CETH 00s3aTelbHBIMU SBISIOTCS HAOIIOACHUS 3a
TaKUMH METEOPOJIOTHYECKMMHU 3JEMEHTaMM, Kak arMoc(epHOe JaBlIeHHUE, CKOpPOCTh U
HalIpaBJIEHUE BETpa, TeMIlepaTypa M BIAXHOCTb BO3/yXa, TEMIIepaTypa IOBEPXHOCTH I1OYBBHI,
COCTOSIHWE TIOYBBI, KOJMYECTBO aTMOC(HEPHBIX OCAJKOB, BHICOTa CHEXHOTO ITOKPOBA, 00JIAYHOCTb,
aTMOC(epHBbIE SIBIICHUS, METEOPOJIOTHYECKasl JTAIbHOCTh BHIAMMOCTH, ONAaCHbIE U 0CO0O OINacHbIe
sBiIeHUs. HekoTopble CTaHLMM JOMOJHUTENBHO HAOMIOJAIOT 3a TEMIepaTypoll IOuYBbI Ha
pPa3IUYHBIX INIyOMHAxX, MPOJOJIKUTEIBHOCTbIO COJIHEYHOTO CHUSIHHUSA, TOJIOJNEIHO-U3MOPO3EBBIMU
SBJICHUSIMU Ha MPOBOJIAX U Ap.

Ha Bcex OCHOBHBIX METEOPOJIOTMYECKUX CTAHUUSAX CTaHAApTHbIE HAOIIOACHUS
IPOU3BOJATCS B €/IMHBIE CUHXPOHHbIE CPOKM — uepe3 3 4, HauumHast ¢ 0 4 mo cpegHemy
TPUHBUUCKOMY BpEMEHH.

ITocnenoBarenbHOCTh MPOU3BOACTBA HaOMoAeHUN persiameHtupyerca  «HacrtaBienuem
THPOMETEOPOJIOTHYECKUM CTaHIUAM U IocTam». Tak, Temmneparypa Bo3ayxa usMepsercs 3a 6-10
MHUH 10 cpoka. [laBneHue mo GapoMeTpy JODKHO OTCUMTHIBATbCA Kak MOXKHO Ommke K 00 MuH
CpOKa.

TpeboBaHMs K METEOPOIOTHYECKUM MTPUOOpaM U MeTeopoJIorHueckoi miomazake. Cpencrsa
W3MEPEHU, TPUMEHSIEMBIE ISl OTIPEAEICHUS 3HAUEHUH METEOPOJIOTUYECKUX BEJTUYHH,
Ha3bIBAIOTCS METEOPOJIOTHYecKUMU. KaxkapIil u3MepHuTenbHbIN MPHOOP COCTOUT U3 HECKOIBKUX
AJIEMEHTOB, ITOCIIEI0BATEILHO MPE0OPA3yIOIIMX H3MEPSEMYIO BEIUYMHY B CUTHAJ,
BOCIIPUHHUMAEMBIN 3pUTENIBHO WIN PETUCTPUPYIOLIUM YCTPOHCTBOM. MeTeopoornyeckue
npuOOpHI UCTIONB3YIOTCS Ha Beel Tepputopuu Poccun. Ko Bcem mereoposoruueckum npudopam ,
npeHa3HAYSHHBIM JUI pa0OThl B €CTECTBEHHBIX YCIOBHUAX (32 HEOOBIIMM UCKIIIOUCHUEM) ,
NpeIbABISAIOTCS TpeOoBaHUs O€30TKAa3HOM pabOThl BO BCEX KIMMATHUECKH 30HAX (TeMIieparypa oT
-60 1o +50 °C, BbICOKas BIAXXHOCTh BO3yXa, BHIIAJACHHUE KUAKUX U TBEPIBIX OCAKOB, HATUUHE

TyMaHa, 3allbJICHHOCTh BO3/yXa, O0JbIINe BeTpoBbIe Harpy3ku). Kpome Toro, Tpedyercst BrICOKast
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HAJIeKHOCTh MPUOOPOB MPH JUITUTEIHHON HKCILTyaTal[il BO3MOXXHOCTh UX IEPEBO3KU BCEMU
BUJaMU TpaHcnopTa. [IprOopbl 10KHBI COXpaHATh B TEUEHUE IITUTEILHOTO BpEMEHU (HEe MeHee
roJia) CBOM XapaKTEePUCTUKH, TOTPEOIIATh, BO3MOXHO, MEHBIIIE SHEPTUH, a B PsIJIe CIIy4aeB — UMETh
ABTOHOMHBIE UCTOUYHUKU NUTaHus. [ obecrieueHust eAMHCTBA U TOCTOBEPHOCTH U3MEPEHHI BCe
METEOPOJIOTHYECKHE TPUOOPHI C OINpeIeTICHHON EPUOANYHOCTHIO oBepsitoTcs. [loBepka cocTout
B OTIpeZIeNICHUH TOMPAaBOK K OTCYETaM IO IIKajie Mpudopa Uik MepeBOAHOT0 KO3 puiineHTa
npubopa myTeM CpaBHEHHMsI €T0 MMOKA3aHU ¢ TTOKa3aHUSIMHU 00Pa3I0BOr0 U3MEPHUTEIHLHOTO
cpenctsa. [lo pe3ynapTaram nmoBepku ohopmIIseTcs HOBEPOUHOE CBHUJIETEIBCTBO, B KOTOPOM JArOTCS
3aKJIIOUEHHUE O MIPUTOTHOCTH MIPUOOPA IS UCIIOJIB30BAHNUSA, TIOTIPABKU U TIEPEBOIHbBIC
koddurmenTsl. [loBepka mprOOpoOB BXOIUT B 00513aHHOCTH METPOJIOTHUECKUX CITYKO
nozpaszaenenuit (cuyx6 cpeacts usmepenuit - CCU) I'mapomercnyx6nl. Kaxnas
METEOPOJIOTHYECKasi CTAHLIUS UMEET METEOPOJIOrHUECKYIO TUIOIAAKY (puc. 1) it pa3MenieHus
npubOpoB U ciyxke0HOe oMelleHue, pacnonoxeHHoe He aanee 300 M ot ruromaaxu.[1nomaaka
IPSIMOYTOJIBHAA, pPa3MeEPOM 26X26 M, C OpUEHTALIMEN CTOPOH CEBEP-IOT, BOCTOK-3amal. MecTo Juist
TUTOMIAJIKH 110 PU3UKO-TeorpadudecKuM XapaKTEPUCTUKAM JOJKHO OBITh THITMYHBIM JUIS
OKpYyXaroliei MecTHocTH paguycom 20-30 kM ¢ TeM, 4TOObI HAOTIOACHHS OBLITH
pernpe3eHTaTUBHBIMU. PaccTOsiHUE OT MJIOIIAIKU 10 HEBBICOKUX CTPOCHUH, IPYIIT JePEBLEB
JIOJDKHO OBITH He MeHee 10-KpaTHON U3 BBICOTHI, a OT CILJIOIIHOTO JIeCa U CIUIOLTHON TOpOJICKOM
3acTpoiiku — He MeHee 20-kpatHoii.ITnomaaka 10mKHa HAXOIUTHCS OT OBParoB, OOPHIBOB Ha
PacCTOSIHUU JIECATKOB METPOB, a OT ype3a Boabl — He MeHee 100 M. Bo nzbexxanue HapymeHus
€CTECTBEHHOT'0 IIOKPOBA Ha METEOIUIOIIAAKE pa3pelaeTcsi X0AuTh K MpUOOpaM TOJILKO 110
nopoxkam. JJist onpeaeneHus BHICOTHOTO TOJI0XKEHUs: IpUOOpPOB, B YaCTHOCTH OapomeTpa, B

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

Jnst obecrieyeHns eMHCTBA U3MEPEHUI MPUOOPHI HA TUIOUIAIKE Pa3MELIAloTCS CTPOTO 10
cxeme cornacHo «Hacranenuto...». IIpuOopbl ycTaHaBIMBAIOTCS B OMPEACICHHOM MOPSAKE U
OpUEHTAllMM 10 OTHOILIECHUIO K CTpaHaM CBETAa M Ha OINpPEAEICHHOW BBICOTE HaJ NOBEPXHOCTHIO
3emiu. Orpaja IomaaKy U Bce BCoMorareiabHoe 00opyioBaHue (IOJCTaBKU, OYAKH, JIECTHHIIBI,
CTOJIOBI, MayThl M T.I.) OKPAIIUBAIOTCA B O€NbI IBET JUIsl MPENOTBPALICHUS UX UYPE3MEPHOIO
HarpeBaHUs COJTHEUHBIMH JTy4aMH, YTO MOXKET MOBJIUSTH HA TOYHOCTh U3MEPEHU.

Bomnpocsl k Teme.
1. KakoBsl TpeOOBaHMs K METEOPOIOrHYECKOH MTomaake?
2. HazoBuTe OCHOBHBIE METEOPOIIOTHYCCKHE TPHOOPHI?
3. KaxoBbl TpeOOBaHUs K HA3EMHBIM METEOPOJIOTNYECKUM HAOIIOACHUSM.
4. B kakue cpoKH MPOBOJATCS METEOPOJIOTrHUECKe HaOmoAeH s ?

Tema 2. Bo3nymHas 000/104ka
JlabopaTopnas paGora 2.
TeMnepaTypHbIi peXUM BO3yXa
Lenp paboThl — MOJIYYUTH MPEICTABICHHUE O METEOPOJIOTHYECKUX TEPMOMETPAaX MU METOJIUKE
M3MEpEHUs TEMIIEpaTyphbl BO3AyXa
3anaun paboTHI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMH,
MUHUMAaJIbHBIMU
2. HV3yunTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
3. M3y4uTh KOHCTPYKTHUBHBIE OCOOCHHOCTH aCIMPAIIMIOHHOTO TICUXPOMETpa
CpenactBa: TepMOMETPBI AJI1 U3BMEPEHUS TEMIIEPATYphl ,aCIUPALIUOHHBII ICUXPOMETP
3anaHue:
1. U3yuuTth yCTpOICTBO M MPUHLIUII ACHCTBUSI TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
U3MEPECHUM
2. TIpoBeCTH HAOJIOACHUS 3a TEMIIEpaTypOH BO3IyXa IO IICUXPOMETPHYECKOMY |,
MaKCHMaJIbHOMY 1 MUHUMaJIbHOMY TEPMOMETpAM.
3. TMoctpouth rpaduk cyTOUHOTO X0/ U TOJOBOTO XO/a TEMIIEPATyphl BO3AyXa
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Pe3ynpTaThl: U13y4eHHE YCTPOWCTBA TEPMOMETPOB U METOJUKH U3MEPEHUS TEMIIEPATYPhl BO3AyXa
[Toctpouts rpaduKku U pe3ynbTaThl U3MEPEHU MPEICTABUTH B BU/IE TAOIHIIBI.
JUia  u3MepeHuss TeMmIeparypbl B METEOPOJIOTMU HCHOJIb3YIOT —CIEAYIOIIUE THUIIBI

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

KuakocTHble TepMOMETPBI. DTO HauboJIee PACIPOCTPAHCHHBIA THUIT TEPMOMETPOB,
MPUMEHSAEMBIX B METEOPOJIOTUH. JKUIKOCTHBIE TEPMOMETPHI OCHOBAHBI HA MIPUHIIUIIC U3MEHEHUS
00beMa KUJIKOCTU MIPH MOBBIIICHUN WM MOHUKEHUU TEMIIepaTyphl . B kaduecTBe )KHAKOCTH

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

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

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

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

Bce JKHUIKOCTHBIE TEPMOMETPHI COCTOSIT W3 TPEX OCHOBHBIX YAaCTEH: CTCKJISTHHOTO
pe3epByapa, HalOJIHEHHOTO TEPMOMETPUUECKOHN KHUIKOCTHIO U MIEPEXOJIAIIETr0 B BEpXHEH YacTu B
KaMuJuIsIp; CTEKJISTHHOM IIKAIbI ¢ JeIEHUsIMU; 3alIUTHON CTEKISTHHON TPYOKH.

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

BceraBHas mikana M3roTaBIUMBAeTCS W3 MOJIOYHOTO CTEKJIA W HEMOJBIKHO YKPEIUIICTCS
B KOpIIycE€ TEPMOMETpa, YHHUPasCh OJHUM KOHIIOM B CIEIHAIbHOE CeII0, a JpPYyruM B
NpYXHUHY, TMOMEIIeHHYI0 B MpoOke. K mikane TIUIOTHO NpPUKpEIUIsieTcs TOHKHM CTEKIISTHHBIN
KamuIsIp. B MalodHBIX TepMOMETpax IMKaja HAHOCUTCS HAa BHENIHEH CTOPOHE TOJICTOCTCHHOTO

Kanusuispa.
TepMoMeTphI 17151 UBMEPEHUS TEMIIEPATYPBI BO31yXa

Haubonpiiee pacnpocTpaHeHHe M NPUMEHEHHE Ui M3MEPEHHs TEeMIIepaTypbl BO3IyXa
MOJIYYMJIM  KUJKOCTHBIE TepMOoMeTpbl. Ha MeTeoponornueckux CTaHIUSAX TEMIEpaTypy BO3ayxa
U3MEPSIOT M0 CYyXOMY TEPMOMETPY CTAaHIIMOHHOTO MCUXPOMETPA, KOTOPHIN MpeIHa3HAuUeH TaKkKe
JUIsL  ONpEAENCHUs] XapaKTepUCTHK BIAXHOCTU. Ilcmxpomerpuueckue TEPMOMETPBl HMEIOT
BCTAaBHYIO WIKaJly W3 MOJIOYHOrO cTekjna ¢ 1eHod pneneHusa 0,2°. OTcueTsl NPOU3BOIATCS C
ToyHOCTHIO 10 0,1°C. DT TepMOMETpPHI OYEHb YYBCTBUTEIbHBIE U MAJIOMHEPLUIMOHHBIE. Pe3epByap

uMeeT popmy mapa. Ha BepxHeM KOHIIE 3aIUTHON TPYOKH MMEETCS] METAUTMYECKUM KOJIIMAY0K C
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3aKpauHOM, KOTOPBINA CIIYKUT JUIsl YCTAaHOBKH TEPMOMETpa

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

Jlnsi uM3MepeHusi — TeMIepaTypbl BO3JyXa B IOJEBBIX YCIOBUSAX TNPUMEHSIOT CYyXOH

TEPMOMETP ACMUPALUOHHOTO IICUXPOMETPA U TEPMOMETP Ipall.

7

T™-4

Puc. 2. IlcuxpomeTrpuueckuit TepMOMETp

TepMoMmeTp acHHMpalMOHHOTO TICHXpPOMETpa — PTYTHBIM, MMEET BCTaBHYIO IIKaly U3
MOJIOYHOTO cTekina ¢ 1eHoil neneHust 0,2°. OT CTaHIIMOHHOTO TEPMOMETpAa OH OTJIMYAETCS
MEHBIINMH pa3Mepamu U (opMoit pesepByapa.

TepmomeTp-mipall] — pTyTHBIN MaJOYHBIA TEPMOMETP- MPEACTABISAET COOON TOJICTOCTEHHYIO
TPYOKY € Y3KMM KamWwUIIpOM M C pe3epByapoM, BBIYTBIM B KOHIIE 3TOW ke TpyOku. Illkama
HaHeCeHa Ha TepeaHell BHemHel cTopoHe. s ynoocTBa U OBICTPOTHI OTCUYETA TPOTHUBOIIOIOKHAS
CTEeHKa TepMOMETpa TOKpHITa MOJOYHBIM cTekyoM; IieHa nenenus 0,5°. Ha BepxHeM KoHIe
TEPMOMETpa UMEETCS IIapuK, K KOTOPOMY MpHBS3bIBaeTCs MHYp. [Ipu M3MepeHusx TepMOMETP
BpalllaloT 3a IIHYp B TOPU30HTAJIBHOW IMJIOCKOCTH B TeueHue 2-3 MuH. 3aTeM OBICTPO JEearoT
OTCyYer.

YcTaHaBIMBalOT UX B ICUXPOMETPUUECKOM Oy/Ke.
[Tcuxpomerpuueckas Oyaka

[Icuxpomerpuueckast Oyaka MpencTaBisieT co0oil HeOOIbIION AepeBIHHBIHN KA pa3MepoM
29 x 46 x 59 cM. BokoBbIE €€ CTeHKH clieJlaHbl U3 ABOMHOIO psA/a HAKJIOHHBIX TUIAHOK B BUIE
xamo3u. OfHa U3 CTEHOK CIIYKHUT aBeprieid. CBepXy OyaKa UMEET TOPU30HTAIBHBIN MOTOJIOK, HAJl

KOTOPBIM pacrmojaraercs Kpblia. PazMepsl Kpbiy OoJible pa3MepoB MOTOJIKA, €€ CKAT CIeNaH Ha
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for. JIHo OyIKH COCTOMT W3 TPEX OTAEIBHBIX IUIAHOK, IMIPHYEM CPEIHSS PACHOJIOXKEHAa HEMHOTO
BbIIlIe KpailHuX. Mexay IUIlaHKkaMu 00pa3yroTCsl IIMPOKHE MPOCBeThl. JKanro3Hble CTEHKH U TOJ
o0OecrieunBarOT CBOOOJHBIN JOCTYN BO3ayxa K mpubopam. Ho HOpmanmbpHas BeHTHIALUS OyAKU
o0ecreynBaeTcsi TOJBKO MPU BETPEHOM MOTo/Ie, B TUXYIO IMOTOAY B Oy/IKEe MOXKET OKa3aThCs 3aCTOM

BO3/1yXa.

CranaaprHas MeTeopoJiornyecKkasi
(ncuxpomeTpHYeckasi) OyaKa

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

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

OO0
-

e ——— -
& !

4 ek

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

S CTAKAHYMR e
(¢ MMCTHLIMPOBAHHO# )

S—__ BOIOH -

Puc. 3. Ilcuxpomerpuueckast Oynka (oOmIuii BumI)

[Icuxpomerpuyeckas Oyaka mpeaHa3HadeHa JUIsl 3allUThl TEPMOMETPOB OT PaaUAIIMOHHBIX
BO3JCICTBUI. YcCTaHaBIMBAaIOT €€ Ha JIEPEBSIHHON TMOJACTaBKE TaK, 4YTOOBI pe3epByapbl
TEPMOMETPOB OBLIM Ha BHICOTE 2 M OT NOYBBL. Byaky opueHTHpyIOT 1Beplel Ha ceBep. bynka
BHYTPU U CHApYXH, IIOJICTaBKa U JIECEHKA OKpAaIlIeHbI 0e0il KpacKoii.

Hedopmanuonnbie TepmoMerpsul. TepMorpadgsi

KpOMe KHUAKOCTHBIX TEPMOMETPOB Ha METCOPOJOTHMYCCKUX CTAaHOUAX HUCIOJB3YHOT

TepMorpadbl , OCHOBAaHHbIE Ha TPUHIUIE H3MEHEHHS JIMHEWHBIX pa3MepoB TBEPIBIX Tell C

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

IIpuemHoOl yacThi0 TepMmorpada, pearupyrmouieil Ha M3MEHEHHE TeMIIepaTypbl BO3/1yXa,
CIIY’)KUT M30THyTasi OumeTajuinyeckas miaactuHka. OHa COCTOMUT U3 JBYX IUIACTMHOK, MMEIOLIMX
paznuuHble KO3 (OUIHEHTHI PACIINPEHHUS.

OObluHO 3TO WHBAap M HemarHUTHas cranb. OIuH KOHeln OWMeTayula 3aKpervieH
HENOJIBUKHO, K IPYTOMY KOHIy C TOMOLIbIO CUCTEMBI PbIYaroB NPUCOEIUHEHA CTPEJIKA, HA KOHIIE
KOTOPOM HAaca)k€HO IIepO, HAINOJIHAEMOE AaHWIMHOBBIMM YEPHWIAMH C  [JIMLEPHUHOM,
IPEIOXPaHSIONINM OT BBICBIXaHUs U 3amep3anus. [Ipy u3smeHeHnu TeMieparypbl OuMeTanIndecKas
IJIaCTHKa MEHSIET U3Tu0, U MepeMelleHre e€ KOHIAa B YBEIMUEHHOM BHJIE NT€pelaeTcs Ha CTPEIIKY C
nepoMm. Ilepo, mpukacasch K JieHTe Ha BpalnaronieMcs O0apabaHe, BbIUepUMBAET HAa HEW KPHBYIO,
COOTBETCTBYIOLIYI0O H3MEHEHMSIM TeMIepaTrypbl Bo3ayxa. bapabaH mNpHBOAWUTCS B JBU)KEHHUE
YaCOBBIM MEXaHHU3MOM. Y TepMorpadoB OBIBAIOT CyTOUYHBIE W HeAelbHBbIE OapabaHbl. JICHTHI
CYTOYHBIX 0apa0aHOB WMEIOT I1IEHY [eJ€HUs 10 BEPTUKAIBHOW IIKajge BpeMEHH 15 MuH
(HenenbHBIE 2 yaca). LleHa neneHus ropu30HTaIbHOMN IIKaJbI JIEHTH! paBHa 1°C.

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

MOHeIeNbHUK. JIeHThl 00padaThIBAIOTCS M COXPAHSIOTCA.
DNEeKTpUUECKHE TEPMOMETPhI

B oty rpynmy BKIIOYEHBI TEPMOMETPHI CONPOTUBIEHUS, TEPMOIJIEKTPUUECKHE U
TEPMOTPAH3UCTOPHBIE.

Tepmomerpel conporuBieHus.  [IpuHOMN JOEHCTBHS 3TOrO TEPMOMETpa OCHOBAH Ha
CBOMCTBE MAaTe€pHaJOB MEHATb JJIEKTPUYECKOE CONPOTHUBIIEHHE (IIPOBOJUMOCTb) C M3MEHEHHEM

Temneparypbl. B kauecTBe TmepBHMYHBIX MpeoOpa3oBareieil HCHOJB3YIOT METAJUIMYecKue
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IIPOBOJIOYHBIE U IIOJIYIIPOBOJHUKOBBIE TEPMOPE3UCTOPHL. I METANIMYECKUX TEPMOPE3UCTOPOB

TEeMIepaTypHasi 3aBUCUMOCTb MOXET OBITh BhIpaXkKeHa POPMYJIOiA:

rIe:

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

Rt— conpoTtuBieHue npoBogHuKa npu temneparype t ° C;

Ro — conporusnenue npu 0°C;

0 — TeMIiepaTypHbiid KOAPGUIUEHT CONPOTUBICHUS METaIa.

JlaTuuk TepMOMETpa CONPOTUBIIEHUS MPEACTABISAET COOON TOHKYIO IIPOBOJIOKY U3 YUCTOIO

METalia (MGI[B, IJ1aTuHa, HI/IKCJII)), HaMOTAaHHYIO Ha KapKaC W IOMCHICHHYIO B I'CPMCTUUCCKH

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

B MCTCOPOJIOTUH TCPMOMETPHBI COIIPOTUBJICHHA HAXOAAT IIPUMCHCHUC IIPU JUCTAHIITMOHHBIX

U3MEPEHUX TEMIIEPATyphl BO31yXa, IIOYBBI.

Bomnpocsl k Teme:

1.

©CoNoORWN

[EEN
o

11.

KoHCTpyKTUBHBIE 0COOEHHOCTH METEOPOJIOTUYECKUX TEPMOMETPOB

[lena neneHus MIKaIbl TEPMOMETPA

Uro Takoe penepHble TOUKH?

Kakue )KuaKoCTH NCIOJIB3YIOT B TEPMOMETPAX?

B uem 3akmrouaeTcsi TOUHOCTh U3MEPEHHUS?

Kakwue cymecTByroT TeMnepaTypHbI€ IIKaJIbI?

Kakue BUIbI TEpPMOMETPOB HUCIIOJIb3YIOTCA HA METEOPOJIOTrHUECKOM Iomaake?
Jlnis yero npeaHa3HavyeHa IICUXpoMeTprueckas Oyaka?

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

. Kak u TAC YCTAaHABJIIMBAKOTCA MECTCOPOJIOTMUCCKHUE TEPMOMETPEBI JJI1 U3MCPCHUA

TEMIIEPATYPHI TIOYBBI?
B ueMm cyTh npuHIMNA IEHCTBUSA TEpMOMETpa?

3AJIAHUE

O06paboTka TepMOrpaMMBbl (CYTOYHOM)

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

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

2. CHATH M 3amucaTh B Ta6J'II/II_Iy CIXKCUYaCHBIC ITOKa3aHUA TepMorpa(ba 3a KaXXObIH qac,

3. Bmwmcarp B Ty ke TaOJIMIly UCTUHHBIC 3HAYCHHS TEMIIEPATYPHI (TI0 «CYXOMY» TEPMOMETPY)

B CPOYHBIE Yachl, HAAMNCAHHbBIE HA JICHTE TepMorpada;

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

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

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

6. AnreOpavuecku NpuOaBUB HAWJEHHbIE U1 KaXJIOro 4Yaca IONPAaBKM K IOKa3aHWUSIM
TepMorpada, moTy4rM UCTUHHBIC 3HAYEHUS TEMIIEPATYPHI IS KaXKJ0T0 Yaca;

7. HaiiTu Ha 5n€HTE MAaKCUMyM W MHHHUMYM TEMIEpPaTyppl U C COOTBETCTBYIOLIUMH
HOIIpaBKaMH 3anucarh B TaOJIMIly, OTMETHB UX BpeMS;

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

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

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

OtcueTsl 1O
JICHTE
ITonmpaBka
Hcnp.senuu.

Tema 3 . CotHeuHas1 paananus
JlabopaTopnasi paGora 3.
AKTHUHOMeTpUYeCcKue HaOII0JCHUS.
AKTHHOMETpUS - OZUH U3 Pa3JIeIOB METEOPOJIOTHU: YUEHHE O COJIHEYHOM, 36MHOM U aTMOC(EepHOM
U3ITy4YeHUH (pajualivn) B YCIOBUSIX aTMOC(hEpHI.
Llenp pa®OTHI — MOMYYUTH MPEJICTABICHHE 00 OCHOBHBIX aKTHMHOMETPHUYECKHMX Mpubopax, 00 Hx
YCTPOMCTBE, YCTAaHOBKE U METOJMKE IIPOBEJCHUS HAOIIOACHUH.
3anaun paboThI:
1. O3nakoMHTbCA € YCTPOHCTBOM M MPUHIUIIOM AEHCTBUS IPUOOPOB I U3MEPEHUS
panuanuu
2. V3yunTh yCTPOWCTBO M MPHUHIIMII ACHCTBUS renuorpada, YCTaHOBKY H METOIHKY
IpOBeIeHUs Ha0II0IeHUH
3. TlpoBecTr HAOIIOACHUS
CpenctBa: remuorpad
3amanue:
1. M3yuuTh METOOUKY NPOBEACHUS HAOIIOICHHUHA
2. V3yunTh KOHCTPYKIIHIO TPHOOPOB
3. M3yuuts ycTpoiCTBO M MPUHIUN AeHCTBUS Tenrorpada
4. OO6paboTka neHTHI reauorpada
Pe3ynbrarhl: M3y4UTh METONMKY TMPOBEACHUS aKTHHOMeTpudeckux HabmoneHuil. IIposectn

HaOJIOZICHUSI C TIOMOIIBIO renrorpada U pe3yabTaThl HAOMIOICHU MPEACTaBUThH B BUJIC

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

OayraHCcoOM U anb0e10, TPOBOIUMBIE C IIOMOIIBIO COOTBETCTBYIOIINX MPHUOOPOB.
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OCHOBHBIMH AaKTHUHOMETPUYECKUMHU NPUOOpPAMHU SIBISIOTCS: aKTHHOMETP (U1 M3MEpPEHHS
MHTCHCUBHOCTU MPSIMOW COJIHEYHOW pajualvy Ha MEepHEeHAUKYISIPHYI0 K JydyaM MOBEPXHOCTBH),
nupaHomeTp (ampbemomerp) (Afsi HM3MEPEHHUS HMHTECHCHUBHOCTHM CYMMAapHOM, paccesHHON u
OTpPaKEHHOM KOPOTKOBOJIHOBOHM panuanuu), OamaHcomep (UIsl ONpeAeNieHHS pPaauallMOHHOTO
OaslaHCca 3€MHOM ITOBEPXHOCTH).

Bce st mpubopbl ocHOBaHbl Ha oOuieM npuHuuie. Jlyduncras sHeprus, MOTJIONICHHAS
YYBCTBUTEIbHBIM 3JIEMEHTOM (OOBIYHO 3auepHEHHas IJIaCTHHKA), mpeolOpa3yercs B TEIIOBYIO
SHEPrUI0 C TMOCIEAYIOIIUM IPeoO0pa3oBaHUEM IIOCPEACTBOM TEPMONApbl B 3JIEKTPUUYECKYIO
srepruto (3/1C), uamepsiemyro raibBaHOMETPOM. B uTore 00 MHTEHCHBHOCTH JTYYHCTOH YHEPTUU
CyIST TIO BEJIMYMHE OTKJIOHEHUS CTPENKU TalbBaHOMETpa. OTH MNPUOOPHI  ABIAIOTCA
OTHOCUTENIbHBIMH, M UX TapUPOBaHUE MPOUZBOJUTCS MO TOKA3aHUSM KOMIICHCAI[MOHHOTO
nuprenuomerpa OHrcrpema, npuHsaToro B Poccuu B kauectse 00pa3oBoro.

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

AKTHUHOMETpUYECKUE HAOMIOACHUS MPOBOAATCS miecTh pa3 B cyTku: B 0 4 30 mun, 6 u 30

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

lenuorpad mpenaHaszHayeH AJisi PETUCTPAIUU MPOJOJKUTEILHOCTH COJIHEUHOTO CHUSHUS,
T.. KOJMYECTBAa YacOB, KOTJa COJIHEYHBIH IUCK HE 3aKpbhIT OONakaMu, a WHTEHCHUBHOCTH
CONTHEYHOU pajuanuu coctasiuseT He menee 0,21 kBt/ M.

[Tpunnun neiictBus renvorpada OCHOBAH HA MPOKUTAaHUUA OYMa)KHOW JICHTHI COJTHEUHBIMU
aydyamMd, CGHOKYCUPOBAHHBIMH CTEKJISHHBIM ImapoMm. JleHTa, 1O KOTOpPOW B TEUEHUE JHS
nepemMeniaercs nzoopaxenne ConHIla, UMEET AeneHus B yacax. [lo amuHe MpoXKKEHHBIX y4acTKOB
Ha JIGHTE OIPENeTSAIOT BpeMsl, B TeueHne KoToporo ColHIe He ObLIO 3aKPHITO 0OJIaKaMHu.

CTexnsHHBIA map 3akpervieH B JyrooOpa3zHoM jaeprkatene. HakiIoHssI MOABMKHYIO 9acTh
npulopa, MO IIKajJe YIJIIOBOTO CEKTOpa YCTaHAaBIMBAIOT IIUPOTY MeECTa METEOCTAaHLHUU U
3aKpEIUISIIOT CTOMOPHBIM BUHTOM. IIpM 3TOM OCh CTEKJISIHHOTO IIapa MPUHHUMAET MOJIO0XKEHHE,

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

Cdepuueckas yama MMeeT TpU Ta3a, B KOTOPbIE BCTABIAIOTCS OyMa)kHblE JIEHTHL. B
CpeIHuM a3 BCTaBisieTcs npsiMasi (paBHO/IEHCTBEHHAs ) JIEHTA, B BEPXHUI 11a3- 3UMHSSA U B HIDKHUN

ma3- JjeTHds JeHTel. O0e HOCICAHUEC JICHTBI KpHBOJ’IHHCfIHBIG. IlonoxxeHue IIEHTHI B IIa3e

buKcupyercs ITHUPTOM C UTIIOH.

Opna nenta paccuumtaHa Ha 10 yacoB. B 3aBuCHMOCTH OT MPOMOKUTENBHOCTH HS
ucnonb3yroT 1,2 wiu 3 nentsl. Ha MeTeoponornyeckoi miomajke reamorpad ycraHaBIMBaeTCs Ha

CTOJI0€ Ha BBICOTE 2 M OT MOBEPXHOCTU 3€MJIM CTPOTO TOPU3OHTAJIBHO U OPUEHTUPYETCS IO

reorpauuecKoMy MepHIuaHy.

Bomnpocsl k Teme:

1. Yto Ha3pIBaeTCS MPSIMON COTHEYHOU paguariueii?
KaxkoB criekTpanbHbIii COCTaB COMTHEYHOU pajraiiiu ?

wn

atmochepy?
Kak npoucxouT paccessHue COTHEYHOM pagralinm?

I'ne ycranaBnuBaercs renuorpad?

Ha ckonbko 9acoB paccunTaHa ofHa JeHTa renuorpada?
Yrto Takoe (HOTOCMHTETUYECKH aKTUBHAS paIUAIIHS?
Ha3zoBute npubops! 1715 U3MEpPEeHUs paguanuu

lO Kaxkue siBlieHUsI CBSI3aHBI C pPAaCCESTHUEM PaTUAIIAH?

3AJTAHUE

© o No A

dopma A

OT 4ero 3aBUCHUT CYTOYHBIN U F'OJIOBOM X0/ IPAMOM paguanuu?

Kakue nsmeHeHnss npoucxoIsT C COJIHEUHOW pajualneil Tpyu NPOHUKHOBEHUH €€ B

Crpanuna 20 u3 63




MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

O06paboTka neHTsl renrorpada

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:

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

2. TloacuuTaTh TMPOAOHKUTEIHHOCTh COJIHEYHOTO CHUSIHHUS B TE€UCHHE JTHS U BBIPA3UTh €€ B
Jacax;

3. Haiit Bpems Bocxoma u 3axoma CoJsiHIIA W MPOJODKUTENLHOCTh JTHS MO CIEIUATBHOM
TabauIE;

4. CpaBHUTH TPOJOJDKUTEIBHOCTh COJTHEYHOTO CHSIHHS C TPOJOJDKUTCIBHOCTRIO JHS H
BBIPa3uTh (AKTUYECKYIO MPOJOJDKUTEIBHOCTh COJHEYHOTO CHUSHHSI B MPOLEHTaX OT

BO3MOJKHOM.

Tema 4. Bapuueckoe mosie 1 BO3AyHIHbIe TeYEHHUS.
JladopaTopnasi padora 4a ATmocdepHOe TaBIeHUE.
Ilenb paboOTBl — TMOMYYUTHh MpEICTaBICHHE OO0 YCTpoiicTBe MPHOOPOB M U3MEpPEHUs
aTMOC(EpHOTO JaBJICHHUS U METOANKE U3MEPEHUS
3anaun paboThI:
1. Osnagerb METONMKON U3MEPEHMSI ATMOCPEPHOTO JABIICHUS
2. YCBOUTH €IMHUIIBI U3MEPEHUS AABJICHUS U 3HATh UX COOTHOIICHUE
Cpenctsa: 6apoMeTp-aHEepOUI, TOBEPOUYHOE CBUIECTEIHCTBO OapOMETpa-aHEepOH1a, CTAHIIMOHHBII
OGapomerp.
3aganue:
4. W3y4uThb yCTpOMCTBO NMPHUOOPOB U METOAMKY U3MEPEHHs aTMOC(EPHOTo 1aBIeHUs PTYTHBIM
OGapoMeTpoM 1 0ApOMETPOM —aHEPOUIOM
5. U3meputs atMocdepHoe AaBiIeHHUE
6. PaccumTarh aTMOC(epHOE AaBIICHHE HA YPOBHE MOPS
Pe3ynbTaThl: H3yueHHne ycTponcTBa MpruOopa U METOAMKH U3MEPEHUs aTMOC(EPHOTO AABICHHUS,
pe3yIbTaThl U3MEPEHUH MPEICTABUTH B BUC TAaOIHIIBI.
ATMocdepHOEe JaBleHHE pPAaBHO BECYy pACIONOXEHHOTO BHIIIE CTOJ0Aa BO3AyXa C

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

ATMocdepHOe TaBleHre, U3MEPSIEMOe Ha BCEX METEOPOJIOTHUECKUX CTAHIIMIX HEeOOX0AUMO
3HATh JIi COCTaBJICHHS TPU3EMHBIX CHHONTHYCCKHX KapT, OTPAKAIONIMX COCTOSHUE IOTOJbI B
OTIpe/ICICHHBIA MOMEHT BpEMEHH.

EnuanniamMu gaBieHus CIyKaT MUJUIMMETP PTYTHOTO cTonba (MM PT. CT.), TEKTOMACKalb
(r[1a) m Mmunnmubap (MO), MM PT. CT. — 3TO U3MEHEHHE aTMOC(PEPHOTO JaBJICHHSI, COOTBETCTBYIOIICE
MOTHATHIO WIIH OITYCKaHHUIO PTYTHOTO CTOJI0A B OapomMeTpe Ha 1 MM.

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

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

CpenHee naBjieHue Ha ypoBHE Mops coctasisieT 760 mwm prt. ct., unu 1013,2 rlla.

[Tpubops!l st U3MEpEHUs TaBICHHS MOJAPA3JCIAIOTCS Ha TPHU THUIA: PTYTHBIE 6apoMeTphl
(MaHOMETpBI), aHEPOUIBI U TUIICOTEPMOMETPHI.

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

Kunkoctueiii  O6apomerp wuzo0pereH Toppuuemnun (1643r.), a Ha3BaHHe «OapomMeTp»
npunuckiBaioT boitmo (1665r.), 10 Hero npubop HazbiBalU « TOpUYEIITNEBOM TPYOKOM».

[TpuHIMI MEHCTBUS PTYTHOrO OapoMeTpa OCHOBAaH HAa YPaBHOBEHIMBAHUHU aTMOC(HEPHOTO

JIABJICHUS BECOM PTYTHOIO CTOJ0A.
Yarmreunslit 6apomeTp

Yameunslii 0apoMeTp HMeeT cleayrolee ycTpoiictBo. CTekisHHas TpyOka, 3amasHHas
CBCPXY M HAIIOJIHCHHAA I[I/ICTI/IJIJIHPOB&HHOﬁ PTYTBIO, IOTPYKCHA HUIXHUM OTKPBITBIM KOHIIOM B
IUIACTMACCOBYIO WJIM METANIMYECKYI0 4YalllKy ¢ pTyTblo. Yamka cooOmaercss ¢ HapyKHbIM
BO3JIyXOM 4epe3 OTBEPCTHUE, 3aKpbiBaeMoe BUHTOM. Bo31yx B BepXHei yacTu TpPyOKH OTCYTCTBYET,
MO3TOMY TIOJI ACMCTBHEM BHEUTHETO JaBIEHHUS BO3AyXa Ha MOBEPXHOCTh PTYTHU B YalllKe, CTOIOHUK
PTYTH MOJHHUMAETCS IO OMpeeNIeHHON BBICOTHL. Bec cTomba pryTu OyneT paBeH aTMochepHOMY
nasieHno. CTekIsiHHasi TpyOKa ¢ PTYThIO MTOMEIIAeTCsl B METAINIMYECKYI0 onpaBy. B BepxHeil ee
YaCTH CJieaH MPOJIOIBHBIM CKBO3HOM Tpope3 JJid HAOMIOJACHHI 3a TOJI0KEHHEM CTOJI0a PTYTH B
TpyOKe. Ha omHO# cTOpoHE mpope3a HaHeceHa IIKaina B MM PT. cT. uiu rlla. [lns orcyera mecsaTeix
JI0JIE BHYTPH OINPABbl HAXOJIUTCS KOJIBLIO C HOHMYCOM, MIEPEMEIIAEMbIM B/IOJb Kbl C TOMOIIBIO
BHUHTA. B cpegHelt yacTu onpaBbl BMOHTUPOBAH TEPMOMETP, [0 KOTOPOMY M3MEPSIOT TEMIEPATYPY

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

Ha wMeteoposiornyeckoif cTaHUMHM pPTYTHBIH OapoMeTp mOMeEIaeTcs B CHELHaIbHBIN
mKa(uuK, yKpeIIeHHbII Ha CTEHe.

YroObl HaAMTH BBICOTY PTYTHOTO CTOJI0A, COOTBETCTBYIOLIYIO BEJIWYMHE aTMOC(HEPHOTO
JaBJICHUsT B TOM MJIM HMHOM IIyHKTE, K OTCUeTy IO OapoMeTpy BBOAUTCSA psi MOMPABOK:
MHCTPYMEHTAJIbHAs, TeMIIepaTypHasi, IONPaBKU Ha YCKOPEHUE CHIIbI TSKECTH B 3aBUCHMOCTH OT
LIMPOTHI MECTA U €70 BBICOTHI HaJl YPOBHEM MOPSI.

Ilonpasku pmymmnozo 6apomempa.

[Ipy noBBIIEHMM TEeMIEpPaTypbl PTYTh pacIIUpSETCs, IUIOTHOCTh €€ YMEHbIIaeTcs, U
BbICOTA PTYTHOTO CTOJ0a OKa3bIBAE€TCS 3aBBIIIEHHOW MO CPaBHEHUIO C HAOMIOACHUSIMHM NpU
temneparype 0°, koTopass U IPUHUMAETCS 32 «HOpPMaJbHYIO». TakuM o0pazom, TemreparypHas
HoTIpaBKa MpU TeMIepaTypax BbIlIe HYJs OyAeT MMEeTh 3HaK MHMHYC, a NPHU TeMIlepaTypax HIKe
HYJISI - TUTIOC.

VYckopeHue CHIIbl TSDKECTH, OIPENENsieMOe pacCTOSHMEM OT IEHTpa 3€MJIM, HMEeT
HanOoJIpIlIee 3HAYCHNUE Ha IOJII0caX, HauMeHblee — y 9kBaropa. Kpome Toro, oHO yMeHbIIaeTcs ¢
yJaJIeHueM KBepXYy OT YpOBHS Mops. J[iIsi cpaBHUMOCTH BceX HAONIOJCHMH HaJ JaBlICHUEM,
IPOBEICHHBIX Ha pa3IM4YHBIX IIMPOTaX M BBICOTAX HAJ YPOBHEM MOps, HMX IMPUBOIAT K
CTaHJAPTHOMN CUJIE TSKECTHU. 3a CTAHJAPTHOE MIPUHATO YCKOPEHHUE CUJIBI TSHKECTH Ha mupoTe 45° 1
Ha ypoBHE Mops. B Hm3kux mmportax (ot 0° mo 45°C) moka3zanus GapoMeTpa OKa3bIBAIOTCS
3aBBIIIEHHBIMHU, a B BBICOKHX (0T 45° no 90°C) 3anmxkeHHbiMH. C MOAHATHEM BBEPX OT YPOBHSA
MOpsI IOKa3aHus Takke OyTyT 3aBbIICHBI.

TakuMm 06pa3zoM, monpaBka Ha YCKOPEHHE CHJIbI TSHKECTH B 3aBUCHMOCTH OT IIUPOTHI MECTa

Dopma A Crpanunna 23 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

OyZJeT MOJIOKUTENBHON B BBICOKMX IIMPOTaX U OTpULATENbHOM B HU3KMUX. [lonpaBka Ha yckopeHue
CWJIBI TSDKECTH B 3aBUCHMOCTH OT BBICOTBHI HaJl YPOBHEM Mopsi OyIeT OTpuIlaTelbHas Ha BCEX
BBICOTaX, UMEIOLIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.

Kpome TOro, BBOAMTCS HMHCTpyMEHTalbHas IIONpPaBKa, KOTOPOH KOPPEKTUPYIOTCS
HETOYHOCTH B IIOKa3aHMAX OapoMeTpa, CBSI3aHHBIE C HECOBEPIIEHCTBOM €ro H3TOTOBJICHUSI.
WucTpyMeHTallbHAs TOMpPaBKa YKa3bIBae€TCS B MHAacmopTe Hpubopa; Ompenensercs ¢ IMOMOIIbIO
STAJIOHHOTO MPUOOPA.

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

IPUBOJAT K YPOBHIO MOpsl. J{J1s1 TOro UCnonb3yloT Ta0IMIIbl, PACCYUTAHHBIE IO 0APOMETPUUYECKOM

dbopmyre.
bapomerp-anepouns

Bapomerp-anepoua OTHOCHUTCS K JAe()OpManiOHHOMY BHIY NPHOOPOB MJIsi WU3MEPEHUS
aTMocdepHoro gaBieHHs. YyBCTBUTEIBHBIM JJIEMEHTOM B TaKuX OapoMeTpax SBISIETCS
aHepougHass KopoOka (6apokxopoOka), mpeoOpa3yroiias U3MEHEHUs aTMOC(epHOro AaBJICHHS B
JAuHEeNHble nepeMerienus (aedopmarun). Bo3ayx m3 KOpoOKM BBIKQUMBAETCSI MOYTH MOJHOCTBIO.
Jns toro, uTtoOBl KOpOOKa HE CIUTIONIMBAJIACH JABICHHEM OKPYXKAIOIIEro BO3AyXa, MPYKHHA
OTTATHBAET KPBIIIKY KOPOOKH, MPUBOJSA €€ B paBHOBecHe. lIpy yBeTMUEeHUN BHEUTHETO TaBJICHUS
KpBIIIKa OyJeT HEMHOTO BJABJIMBATHCS BHYTPb KOPOOKH, TPU YMEHBIICHHH TIOJ JEHCTBHEM
PYKUHBI OyneT TOAHUMATbCA  BBEPX.
Bennunna nepopManuu  KOpoOKH — TpHU
M3MEHEHUHU JaBiieHus oudeHb Mana (0,3 MM Ha
10,5 rlla). Ho mpu momoImu cuCTeMBbI PhIYaroB
3TH HE3HAYUTENIbHbIE KoJIeOaHU S
yBenmuuuBarores ot 200 mo 800 pa3 wm
NEepealoTCs Ha CTPENKY, TePeMENaroIlyrOCs
BJIOJIb IIKAJBI C AeleHUsAMU. B BepxHel yacTu
a"Hepoua BMOHTHUPOBaH IyrooOpa3HbIi

TCPMOMCTP IA HU3MCPCHHUA  TCMIICPATYPLL

npubopa. Becp MEXaHU3M aHepouzaa
IIOMEIACTCS B METaJNINYECKUI WIH
IIJIACTMACCOBBIM KOPITYC CO CTEKJISHHON KPBIIIKOM. B orcyersl no mkane 6apomerpa-

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

IMOBEPOYHOM CBUICTCIBCTBE.
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Temmeparypa oxa3piBaeT BIMSHHE Ha TNoKasaHus Oapomerpa. Tak Kak ¢ H3MEHEHHEM
TEMIIepaTypbl MEHSIOTCSl YINpPYyrHe CBOMCTBa KOPOOKM, MNPOUCXOAAT aAedopManuu  y3jioB
HepeAaTouyHoro Mexanusma. i yuera BIMsHUS TEMIIEpATyphl Ha TOKa3aHUs 0apoMeTpa-aHepouaa
OPUHATO MX nOpuBoaUTh K Temmeparype 0°C. [lng 3TOoro omnpenensioT TeMIepaTypHbIi
K03 PHULIMEHT, PaBHBIM N3MEHEHHIO MTOKa3aHUi OapoMeTpa Npu U3MEHEHUH TemnepaTypsl Ha 1°C.

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

BapomeTpsl — aHepouIbl UMEIOT HEKOTOPBIE PEUMYIIECTBA MEePe]l PTYTHBIMUA OapoMeTpaMu
(Manple TabapuThl U Macca, OTCYTCTBUE PTYTH, YI00CTBA TPAHCIIOPTUPOBKH), HO OHU YCTYIAIOT B
TOYHOCTH M HE MPUMEHSIOTCS Ha METEOPOJIOIMYECKUX CTAHLUAX B KaueCTBE OCHOBHOIO Npubdopa
Ul U3MepeHus atMoc(epHOro napiieHHs. VX HpUMEHSIOT B TeX ciydasx, KOrja HM3MepeHHe
JIABJICHUS] JIOMYCTUMO C ToOrpemHocThio Oojiee 1 rlla (Ha HEKOTOPHIX MOCTax W B OTHAEIBHBIX

IKCTICIUIIMSIX ).

Bbaporpad

baporpad mnpenHazHaueH JUIsi HENPEPHIBHOM pPETUCTpalMM aTMOC(EpPHOro JIaBJECHHUS.
[Tpenenst uzmepenus ot 780 no 1060 rlla, morpemnocts u3mepenus +1-2 rlla. Moxer padorarh
npu Temneparype Bosayxa ot -10 mo +45° C. 1o cBoeMy yCTpOWCTBY OH JEIUTCS HA TPHU YaCTHU:

MPUEMHYIO (1aTYMK), IEPEAOIIYI0 U PETUCTPUPYIOIIYIO.

Puc.7. baporpad

[IpueMHOI 4acThIO CITYKUT CHUCTEMa aHEPOUTHBIX KOPOOOK. Bo3ayx n3 KopoOOK OTKa4yeH 1
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aTMocdepHoe AaBlieHHE, HAPABICHHOE Ha C)KaTHe KOPOOOK, YpaBHOBEIIUBACTCS CHIION YIIPYTOCTH
KOopoOok. BepxHsas kopoOka cOeIUHSETCS C pbluaroM IepeAarollero MexaHu3ma. BemnuuHa
nedopManuu KopoOOK OYEHb Maja, HO MpPH Ieperade Ha Mepo OHA YBEIMYMUBAETCS C MOMOIIBIO
pbiyaros B 80-100 pas.

Jlnsi yMEHbIICHUsI BIUSHUS TeMIIEpaTyphl Ha MOKa3aHus Oaporpada B ero HWKHEH 4acTH
BMOHTHPOBaH OMMETaNTHYECKHI KOMIIEHCATOP.

Peructpupyromas yactb npeacTaBiser coboii 6apabaH ¢ 4acOBBIM MEXaHHW3MOM BHYTPHU.
Ha ©Oapaban mHaneBaercs OymakHas JIeHTa, Ha KOTOPOW HAHECEHBl TOPH3OHTAJILHBIC
U ayrooOpa3Hble J€J€HHUS CBEPXY BHHU3; TOPU30HTAJIbHbIE JIMHUM  COOTBETCTBYIOT
atMoc(hepHOMY JaBICHUIO, 1yrooOpa3Hble — UHTEpPBAIaM BpeMeHHU. [l HelleIbHBIX CaMOIKCIEB
STOT UHTEPBAN 2 4, IUIsl CYTOYHBIX — 15 MuUH.

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

[Tokazanus Oaporpada HYXKHO CHCTEMaTHYEeCKH CpPaBHUBATh C JaHHBIMH PTYTHOTO
Oapomertpa. Jlyis 3TOr0 B CpOuYHbIE Yachl HaONIOIEHUN Ha JieHTe Oaporpada nenaercss 3acedka,
COOTBETCTBYIOIAsl HCTUHHOMY JIaBJICHHUIO.

B nomemennn mereocranuuu 0aporpad HaxXoAUTCS Ha MOJIOUKE, YKPEIUIEHHOM Ha CTEHE Ha
BbicoTe 110-130 cM oT mona. [1o By KpUBOIi 3aNTCH MEXKYy CPOKaMU HAOTIOICHUN ONIpeIeNsieTCs
dbopma 6apudecKkol TeHACHIINH.

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

Bomnpocsl k Teme:

Yro Ttakoe aTMochepHoe naBieHue?

Kaxkune equauiel m3amepeHus: atTMochepHOTO 1aBICHUS?

Yemy paBHa cTaHgapTHas atMmoc(epa Ha ypoBHE MOpsi?

Kaxk m3menseTcst maBieHNe ¢ BEICOTOM?

O uem CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EPHOro J1aBIeHUs BO BpEMEHU?
Jlnst kakux 1enel u3MepsroT atmocepHoe gaBiaeHue?

Kak nmpaBuUiIbHO YCTaHOBUTH OapOMETP HAa METEOPOJIOTHUECKON CTaHIIUU?
Yro sABIIAETCS MPUYMHOM IBMXKEHUS BO3lyXa?

Kakue dakTopsl BBI3BIBAIOT HU3MEHEHHE aTMOC(HEPHOTO JaBIECHUS?

10 st gero nmpeaHazHaueH 6aporpad?

LCoNoOAWNE

3AJJAHUE

Onpenenenue npeppimeHust 7-ro 3taxa 1 kopnyca Yal'y Hag 1-M ¢ noMombi0 aHepouaa
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1. Otcuurarp AaBieHHE MO aHEPOUAY Ha 7-M 3Taxe ¢ TOYHOCThIO 70 0,1 MM pT. cT. CHATH
MOKa3aHUsl TEPMOMETpPA, BMOHTHPOBAHHOTO B aHepouj ¢ To4yHOcThi0 0,1°. OTtcuers
MPOBOAMTH HA YPOBHE CTOJIA.

2. To xe camoe mpozenath Ha 1-m 3Taxe 3aanus (depes 3-5 MUH mocie BeIxoaa u3 mudra)

3. OIHOBpPEMEHHO C IOMOIIBI0 TEPMOMETpa —IIpallla H3MEPUTh TEMIIEpaTypy BO3ayxa HA 7-M
u 1-m sraxax.

4. BBecTu K MOKa3aHUSIM aHEPOMJia COOTBETCTBYIOIIME TMOMPABKU U BBIYUCIUTH MPEBBIIICHHUE

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

Jlaboparopnas padora 4 6. Betep. M3mepenue ckopoctu BeTpa

I_[eJ'IB pa6OTH — HOJIYUUTHh NPCACTABIICHUC O HpI/I60an U MCTOAUKAX UBMCPCHUA CKOPOCTHU U

HaIllpaBJICHUA BETpa

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

noBepxHocTH. OOBIYHO OMpeeNsI0T HAallpaBJIeHHE BETPa —CTOPOHY TOPU30HTA, OTKYJa 1yeT BETep,
M €ro CKOpPOCTh B M/c. BeneacTBue TypOyIIEeHTHOCTH CKOPOCTh M HalpaBJIeHUE BETPa HEMIPEPHIBHO
MEHSIFOTCSL.

IIpu ompeneneHnn CKOPOCTH BETpa B MPU3EMHOM CJIO€ B MOJIEBBIX YCIOBHUSIX MCHOIb3YIOT
AQHEMOMETPBI PAa3IUYHBIX TUITOB: YaIIEUHbIH, KOHTAKTHBIA WJIN MHTYKIIMOHHBIH.

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

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

AHEMOMETpBI CIyXaT s W3MEPEHHUs CpeIHEe CKOPOCTH BETpa 3a OIpeIesICHHBIN
MIPOMEKYTOK BPEMECHHU.

[To KOHCTPYKIIMM TPUEMHOW YacTH PA3IMYAIOT JBa OCHOBHBIX BHJA AHEMOMETPOB  a)
YaimieyHblie (C MOMYIIapUsIMK) JUIS U3MEPEHUsSI CPEIHEH CKOPOCTH BETpa JHOOTO0 HAlpaBiICHHS B
npeaenax ot 1 qo 20 M/C ; 6) KpbulbUaThie (C MEIBHUYKOMN) JJII M3MEPEHUsSI CPEIHEH CKOPOCTH
HaIPaBIEHHOTO BO3AyNIHOro motoka ot 0,3 10 5 ™/C. KpbuibuaTeie aHEMOMETPHI IPUMEHSIOT B

OCHOBHOM B pr61<ax M KaHaj1aX BEHTUIIIIUOHHBIX CUCTEM.

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

[IpueMHasgs 4YacTb PyYHOTO AHEMOMETPA COCTOMT M3 METAJUIMYECKOM KpPECTOBUHBI, Ha
KOHIIaX KOTOPOW YKPEIUICHBI YETBhIPE IMOJBIX IMOMYIIapHs, OOpaIIEHHBIX BBIMYKIOCTIMU B OIHY
ctpony. llonmymapus 3amMIIeHbl OT MEXAHMYECKHUX MOBPEXACHUM  CHENHUAIBHOM paMKOW U
HacaxeHbl Ha 0cb. OCh B CBOEW HUKHEH YacTU UMEET YEPBIUHYIO (BUHTOBYIO) Hape3Ky, KOTOPOU
OHa COEQUHSAETCA C PSIAOM MIECTEPEHOK IEPEJAIOLIEro MEXaHM3Ma, 3akKIIOUYEHHOIO B
IJIACTMACCOBBIA MJIM MeTaJulMueckuid kopmyc. CyeTHbI MexaHM3M HMeeT TpHu IudepOnara. Ha
OospiiomM HaHeceHsI feeHust ot 0 7o 100, Ha 0OTHOM MaJICHPKOM — COTHHU, Ha TPETHEM — THICSUH.

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

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

HaGntonenuss mo aHeMOMeTpy MpOBOAATCA —cleayromuM obOpa3zom. HaOmromarens
CTaHOBUTCS JIUIIOM K BETPY M yCTAHABJIMBACT aHEMOMETP Ha 3a/IaHHOW BBICOTE TaK, YTOOBI IIIKaja
Obuta oOpaleHa B TIOJBETPEHHYIO CTOPOHY, a IUIOCKOCTh ImdepOaaTa pacmojiaraiach Obl
NEePIEHINKYIISIPHO K HANPaBICHUIO BETPa. 3aTeM HEOOXOAMMO 3alucaTh MOKa3aHHUs BCEX CTPEIOK
(mavanbHBIN oTcueT). [Tocie 3TOro BKIIOYAOT CYETYMK aHEMOMETpPA M OJHOBPEMEHHO ITyCKAIOT B
X0l cekyHmomep Ha 10-MUHYTHBIH NMPOMEXYTOK BpeMeHH. [10 MUCTEYCHHMH CpOKa BBIKIIOYAIOT

npubOp U CEKyHOMEpP U 3aIUCHIBAIOT KOHEYHBINA OTCYET.
®dmrorep

Omorep  sBisieTcss  HaWOoJiee  PacCIpOCTPAHEHHBIM MPUOOPOM JUIsl HAOMIOJCHHM 3a
HAIpPaBIIEHUEM U CKOPOCThIO BeTpa. OH UMeeT cieayroliee yCTpoicTBo. Ha HuxkHel HermoABMKHON
TpyOe (mrorepa ykperuieHbl MITHIPU — yKa3aTenu HampaBieHus Berpa. LUTeiph, oOpaiieHHbINH Ha
ceBep, obo3HaueH OykBoil «C» mmu «N». Ha BepxHeil Bpamaromieiicss TpyOe CMOHTHPOBaHbI
¢urorapka ¢ MPOTUBOBECOM U yKa3aTelbh CKOPOCTH BETPA, COCTOSIIUN W3 KEJIE3HOW TUIACTHHEI
(TOCKM) ¥ IyTU CO MITHIPSIMH, UMEIONTUMHU paJualibHOe HampasieHue. JKene3Has JIocka pa3Mepom
13x 30 cM cBOOOIHO Bpamaercs OTHOCUTENBHO TOPU3OHTAIBHOW OCH, MPOXOASIIEH uepe3
BEPXHIOI0 KPOMKY JIOCKH, KOTOpasi BCEr/la pacroiaraercsi NepreHIMKyIIpHO HAIIPaBICHUIO BETpa.
Jns u3mepenus ckopocreit 1o 10 M/c ucnonb3yercs jnerkas gocka Becom 200 r, a 6onee 10 m/c —
Tskenas qocka secoM 800 r.

CKopocTh BeTpa OINpPEIeNsioT MO OTKIOHEHHMIO JTOCKH OTHOCHUTENIBHO IITHIpe yka3ares
CKOpOCTH, a HalpaBJeHUE BETPa- MO MOJOXKEHUIO MPOTUBOBECA (PIFOrapKyu OTHOCUTEIBHO IITHIpEi

YKa3aTeCJid HallpaBJICHUSA.
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Puc. 9. ®mrorep

@rorepsl C JIETKOW U TSKEIION TOCKOW YCTaHABIMBAKOTCS HA OTAEIBHBIX MauTax Ha BBICOTE
10-12 m. B TemHOe BpeMsi CyTOK (uItOrepbl OCBEIAIOTCS TPOKEKTOPOM.

ITpu oTcuere ckopocTu BeTpa HabIOAATENb OTMEUYAET CpeHee U HauOoJIbIIee OTKIIOHEHUE
MOJIO’KEHUS JOCKU 3a 2 MUH, a TakXe 3a 2 MUH OTMEYaeTcs U CpelHee IMOJIOKEHHE (IIOrapKu.
CkopocTb BeTpa ompezensercs Mo Tabnuie, B KOTOPOW I KaXJOro HOMEpa HITHIpS JaeTcs

3HAYEHHE CKOPOCTH BETPA YISl JIETKOM U TSKEIOU JOCKHU.

AnemMopyMOOMeTpHI

[lpuHumn nedcTBUs aHEMOPYMOOMETpOB  (MX MHOTO pPa3HOBHUIHOCTEH) OCHOBaH Ha
npeoOpa3oBaHWN XapaKTEPUCTHK B AJIEKTPUYECKUE BEIMYMHBI, KOTOpbIE IIEpearoTcsi B
COOTBETCTBYIOIIIME Y37l W3MEPHUTENBHOTO IylibTa MO Kabemo. [Ipubop cocToMT M3 NaTUMKOB
CKOpPOCTM U HalpaBJICHUs] BETpa, WM3MEPHUTEIBHOTO MynbTa M OJoka mnuTaHus. B  matumke
COCPEOTOUEHBl YYBCTBHUTEIbHBIE 3JIEMEHTHI U TIEpBUYHBI IpeoOpa3oBaTeNd CKOPOCTH U

HaIlrpaBJICHUA. B kadectBe YYBCTBUTCIIBHOTI'O 3JICMCHTA HCIIOJB3YCTCA ‘ICTLIpGXHOHOCHBIﬁ

dopma A Crpanuna 30 u3 63



MHUHHCTEPCTBO HAYKH H BBICIIETO 00pa3oBanuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma o JUCLUIINHE

BO3JYIIHBIA BHHT C TOPU3OHTAJIBHOM OChIO BpaileHUs. YUyBCTBUTEIBHBIM 3JIEMEHTOM st
HaIpaBJIeHUs BeTpa sABJsAeTCs ¢uirorapka, BHIIOJIHEHHAsl B BUJE 00TEKaeMOoro Kopiyca npudopa,

Ha KOTOPOM YCTaHOBJICH BOSI[yHIHI)IfI BHHT.

Puc. 10. AuemopymGoMeTp

W3mepeHue cpefHel CKOPOCTH BeTpa OCHOBAHO Ha OIpEJNIeIEHUH 4Hcia 000pOTOB BHHTA,
BpAaIaeMoro BO3IYIIHBIM MOTOKOM, 32 10 MuH. Unciio 060pOTOB BUHTA MOXKET OBITh OTCUUTAHO 110
HIKaJie yKasaTels, TpaJyupoBaHHOrO B M/c . OmpeneneHre MTHOBEHHOH CKOpPOCTH OCHOBAaHO Ha
U3MEPEHUH HANPSHKEHUs JEKTPUUYECKOTO TOKa, KOTOPBIM MHIyLUPYEeTCs B TeHepaTope; BpalleHue
BHUHTA JlaTYMKa INEPENAETCS] POTOPY I'€HepaTopa TakK, YTO CKOPOCTb POTOpPA B KAXKABIH MOMEHT
BPEMEHHM paHa CKOPOCTH BpalleHHs BUHTA. VI3MepeHue HalpaBlIeHHs BETpa OCHOBAHO Ha
JUCTAaHIIMOHHOW Tepesadye TMOJIOKEeHHUsI (IIIorapkd ¢ MOMOLIBIO0 CHEIHAIbHOTO YCTPOMCTBA
(cenbcuHOB). POTOp OIHOTO M3 CEIBCHMHOB COEAMHEH C OCBhIO (DIIOTapKH, BTOPOM SIBIIsSETCS
yKa3aTeJleM B U3MEPHUTEIbHOM IyJIbTE.

Bomnpocsl k Teme:

Urto Takoe BeTep?

Yro Takoe «po3a BETpOB»?

Urto sBiIsIeTCSl NPUYMHON BO3HUKHOBEHUS BeTpa?

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

Jst Kakux 1ened u3MepsAroT HalpaBJIeHHE U CKOPOCTh BeTpa?

Kakum 006pa3om BeTep CBsI3aH ¢ U3BMEHEHUEM JTaBICHUS?

NookrwdhE
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8. Uro Takoe mKBabI?

9. Uro Takoe cmepu?

10. Ha xako#i BBICOTE HU3MEPSIOT MPU3EMHBINA BeTep?
11. Kakue cymecTByIOT €AMHUIIBI U3MEPEHUS BeTpa?
12. B 4yem 3akitodaercs OapuvecKuii 3aK0H BeTpa?

3AJJAHHUE

1. Omnpenenuts CKOPOCTH BETPA [0 AHEMOMETPY

2. OnpenenuTh HaPaBJICHUE M CKOPOCTH BETpa MO QuIrorepy

Tema 5. TemoBoii pexxum aTMoc(hepbl U 3eMHOI MOBEPXHOCTH.

JlaGoparopnas pabora 5.
lenp pa®oOThl — MOJYYUTHh MPEACTABICHHUE O METEOPOJOTHYECKUX TEPMOMETpax M METOIUKE
MU3MEPEHUS TEMIIEPATYPBI ITOUBBI
3anaun pabOTHI:
1. 03HAaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAIIbHBIMH,
MUHHUMAaJIbHBIMU
2. M3yuuTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
CpencTBa: TepMOMETPHI ISl U3MEPEHUST TEMITEpaTyphbl (CPOUYHBIN, MUHUMATHHBIH,
MaKcUMalbHbIN ), CaBUHOBA, YT
3aganue:
1. U3y4uTh yCTpOICTBO M MPUHIIUII ACHCTBHUSI TEPMOMETPOB, UX YCTAHOBKY U
METOAMKY U3MEPEHUN
2. TlpoBectu HaOmOEHUS 3a TEMIEPATypPOU MOUBHI
3. TlocTpouTs rpaduk CyTOYHOTO X012 TEMIIEPaTypbl TOBEPXHOCTHU MOYBKI U TEMIIEPATYPHI
MOYBBI HA Pa3HBIX TITyOMHAX
Pe3ynbpTaThl: U3y4eHHE YCTPOWCTBA TEPMOMETPOB M METOJUKH U3MEPEHUS TEMIIEPATYPhI TOYBHI.
[TocTpouTh rpaduku U pe3ybTaThl U3MEPEHUM MPEJCTABUTh B BUJIE TaOTHIIBI.

TCpMOMeTpLI IJIL UBMCPCHUS TEMIICPATYPhI ITOYBLI.

Jlnst u3MepeHus: TeMIepaTypbl IOBEPXHOCTH II0YBBI HA METEOPOJIOTMYECKMX CTAaHLHUAX
MPUMEHSIOT CPOYHBIN, MAKCUMAJIBHBI 1 MUHUMAJIBHBIA TEPMOMETPBI. DTH TEPMOMETPHI KIaayT
BMECTE Ha OTKPBITON IJIOMIaAKe pasMepoM 4 X 6 M Tak, YTOOBI UX pe3epByaphl MJIOTHO MPUIIEraau
K MOYBE M HAIOJOBHUHY OBUIM B HEE MOTPYXKEHbI. TpaBsHON MOKPOB C IJIOMIAJKU yIanuseTcs, a
[104Ba B3PBIXJIACTCA.

IIpy HamuMuMM CHEKXHOIO IOKPOBAa BCE TPU TEPMOMETpa IOMELIAIOTCS HA MOBEPXHOCTU

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

PeszepByap TepMomerpa HMeeT OOBIUHYIO IMIIMHApPUYECKyro (opmy. HaOmronenuss mo Hemy
CBOJATCA K OTCUETY ITOKa3aHUM B CPOYHBIE YACHI.

Maxcumanvuolii mepmomemp CIyXUT Ui U3MEPEHMSI HAUBBICILIEH TEMIIEPATypPbl 3a BpeMs
MEXIy Cpo4YHbIMM HaOmroaeHussMu. OH Takke PTYTHBIM €O IIKaJOW M3 MOJOYHOIO
crekna, neHa nenenus 0,5°. PesepByap MokeT OBbITh WIM IIJIMHAPUYECKUM WM IIAPOBBIM.
[Tpenens! mkanel oT -36 1o +51° wnu ot -21 no +71°. B nHO pe3epByapa BIasH CTEKJISIHHBIN
KOHUYECKHM CTEp)KEHb, KOTOPBIM BEPXHUM Y3KHUM KOHIIOM BXOAMT B Kanuuiap. Ilostomy B
Hauaje Kamwuisipa oOpasyeTrcs Cy)KEeHue, NpPensTCTByIollee CBOOOJHOMY MEpPEABHIKEHUIO
pTYyTH M3 Kanmwuisipa B pesepByap. Korma temmepaTypa moBbIIaeTCs, pTyThb O] JE€HCTBHEM
TEIUIOBOI'O PACUIMPEHUs MPOTAJIKUBAETCS YEpe3 CYXKEHHWE M3 pe3epByapa B  KalwULp.
[lpy mnoHMXKEHMHM TeMmmepaTypbl pTyTh W3 Kanwuigpa oOOpaTHO HE IOXOJUT, TaK Kak
CWJIBl CLEIJICHUS MEXKIY YacTULAMU pPTYTH HE B COCTOSHHM IIPEOAOJIETh CHIIBI TPEHUS B
CY)KEHHOM 4YacTM TepMOMETpa, U B 3TOM MECTE€ MPOUCXOAUT pa3pbiB pTyTu. OcTaBumuiics
B KaWJUISIpe CTOJOMK PTYyTH OyJeT yka3bplBaTb MaKCHUMAaJbHYIO TEMIIEpaTypy 3a OIpEJeleHHbII
IPOMEXYTOK BpeMeHH. /[[ns Toro, 4roObl pTyTh ylga OOpaTHO B pe3epByap, TEPMOMETP
BCTPSIXMBAIOT HECKOJIBKO pPa3 CHJIBHBIMM, HO IIJIaBHBIMHM IBW)KCHMSIMHM PYKH. MakcuMmanbHbIN
TEPMOMETP YCTAHAaBIMBAIOT B TOPU3OHTAJIBHOM TMOJOXEHMH. Bo Bpems HabmoaeHui
TEPMOMETp CJIETKa TOJHUMAIOT  3a KOHEl, YyJAJEeHHbI OT pe3epByapa, 4TOObl pPTYyTh B
Kaluuisipe MoJoLuIa K CY)KeHMIO, U JenaloT oTcueT. CaenaB OTCYET, TEPMOMETP BCTPSAXHUBAIOT,
NoKa CTOJOMK PTYTH He 3aliMeT IMOJIOKEHHE, COOTBETCTBYIOILIEE TEMIIepaType IO CPOYHOMY

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

@
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a 3]

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

Munumanvhoiti mepmomemp CIYKUAT JUIsl U3MEPEHUS CaMOM HU3KOM TeMIEpaTypbl MEXIy
CpPOKaMH HAONIOJACHUNA. DTOT TEPMOMETDP CIUPTOBOM, MMEET BCTABHYIO IIKANy M3 MOJIOYHOTO
crekna ¢ nenHol genenus 0,5°. PesepByap mwimHApudeckuil. Kanmwwisip Ha  KOHIE,
MPOTUBOIMNOJIOKHOM pe3epByapy, HMEET pacllUpeHHe, B KOTOPOM COOHpaeTcss CHUPT  IpHU
MOBBIIICHUH TEMIIEPATyphl BBIIIE MOCIEIHEr0 JEJEHUS IIKalIbl. 3JeCh K€ CKAIUTMBAIOTCS Maphl
criupTa.

B kanumisipe MUHUMAalIbHOTO TEPMOMETpa BHYTPH CHUPTA MOMEIIEH HEOONbIIONW TOHKHIA
CTEKJISIHHBIA IITHU(PTUK C YTONIIEHHBIMH TYNBIMH KOHIIAMH. [Ipu BepTHKANIbHOM  MOJIOKEHHUU
(pe3epByapoM BBepx) ITHPTHK CBOOOJHO TIEpEMENIACTCS BHYTPH CIOHPTa JO IUICHKH
MOBEPXHOCTHOTO HATSDKEHHS. B TOPU30HTaILHOM TTOJIOKEHUU OH JIBUTAETCA B OOPAaTHYIO CTOPOHY,
K pe3epByapy, I[OJ [aBJIEHUEM OJTOM IUICHKU. IJTO MPOUCXOAUT TOJIBKO NPU HNOHMKEHUH
temneparypbl. Eciu ke TemmepaTypa HauyHET MOBBINIATHCSA, TO MEHUCK OTOiAeT oT mTudTa B
CTOpOHY ©00Jiee BBICOKUX TEMIIepaTyp, a IITHU(PTHUK OCTAaHETCS Ha YPOBHE MHUHUMAJIbHOU
TEeMITepaTypHhI.

VYcraHaBIMBalOT TEPMOMETP BCErla B TOPU3OHTAJIBLHOM TMOJOXKEHMH. Bo Bpems
HaOI0IeHU, HEe Tporasi pykaMu TePMOMETP, OTCUUTHIBAIOT MUHIUMAIIbHYIO TEMIIEpaTypy MO KOHILY
mtudTa, yIadeHHOTO OT pe3epByapa, U CPOUYHYIO TeMIepaTypy IO MOJOKEHUI0 MEHUCKA CIUpTA.
[Tocne oTcyera TepMOMETpP MEPEBOPAUMBAIOT PE3EPBYAPOM BBEPX U KAYT, NMOKA MTHUPTUK TOUIET
JI0 MEHHCKa CIUpTa. 3aTeéM TEPMOMETP BHOBbH YCTAaHABIMBAIOT B TOPU3OHTAIBHOM IOJOKECHUH,
MoCJie 3TOr0 OH BHOBB TOTOB K padoTe.

[ToxoHbI MOYBEHHBIM TepMOMETp-Iyn VBaHOBa CIyXUT JJIsi U3MEPEHUS] TEMIIEPaTypbl
MaxoTHOTO CJ0s MouBkl Ha riryouHe oT 3 710 30 cm. OH COCTOMUT U3 KHUAKOCTHOTO TOJYOJIOBOTO
TEPMOMETpPA C II€HOM JeJIeHWs MIKajdbl 1°, MeTajuIM4eckol ompaBbl M HaKOHEYHUKa. [lns
YIIYUIIEHHUS TEIUIOOTIaYM MEKy HAKOHEUHUKOM U PE3EpBYapoOM TEPMOMETpPA MOMEIIECHbI MEIHBIE
U JIaTyHHbIE ONMWJIKH. JlJis oTcueTa Temreparypbl B BEpXHEH YacTH OIpaBbl CIENaH MPOAOIbHBIN
BBIPE3, 3aIIUIIEHHBIN OpraHM4eckuM cTeksioM. Ha oOpaTHO# cTOpoHE ompaBhl HaHECEHa IIKaja B
CM, TIO KOTOPOW OTCUUTHIBAIOT TJIYOWHY mOrpyxeHus. JlJis u3MepeHus cHavaja MpoOypHUBaroOT
BEPTHKAIBHYIO CKBRXHHY, 3aT€M B HEE OMYyCKAIOT TEPMOMETpP TaK, YTOOBl HAKOHEYHHUK CJIETKa
BJIABJIMBAJICS B MOYBY. TepMOMETp BBIACPKHUBAIOT B CKBaknHe B TedeHune 20 muH. Habmiomenus

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

JlaGoparopHas padora 6a. BiaxxHocTs Bo3ayxa.

]_[CJ'IB pa6OTBI — HOJYUYUTHh NPEACTABIICHUC O TUT'POMETPAX U METOJUKE N3MEPCHUS BIIAXXKHOCTH

BO3yXa

SagaHus:

1. 03HaKOMUTBCS C pa3IU4YHBIMHU TUIIAMU TUTPOMETPOB
2. O3HAKOMUTHCS C TUTPOMETPUUYECKUM U IICUXPOMETPUYECKUM METOJaMU U3MEPEHHS
BII&KHOCTH BO3/yXa
3. H3yuuTh KOHCTPYKTUBHBIE OCOOCHHOCTH TUTPOMETPA U MICUXPOMETPa
CpeactBa: ICUXPOMETPBI, TATPOMETPBI, ICUXPOMETPUUECKHUE TAOIULIbI
3agaHue:
1. U3yuutb ycTpoHCTBO M MPUHIUN AEUCTBUSA IPUOOPOB, UX YCTAHOBKY U METOJUKY
M3MEPEHHUS BIAXKHOCTU BO3/1yXa
2. TlpoBectn m3aMepeHuUs M BEIYUCIUTH MIOKA3aTENN BIAKHOCTH BO3AyXa MO GopMysIaM 1
HNCUXPOMETPUUECKUM TabJIuamMm
3. Tloctpouts Tpadk CyTOYHOTO U TOJAOBOTO X013 A0OCOTIOTHOW U OTHOCUTEILHOM BIIAYKHOCTH

BO3/yXa
Pe3ynbTarhl: M3ydeHne yCTPONCTBA TUTPOMETPOB H IICUXPOMETPA U METOIMKHU H3MEPCHHUS
BJIQXKHOCTH Bo3ayxa. [locTpouts rpaduku 1 pe3ynbTaThl H3MEPEHUN MTPEICTABUTH B BUE
TaOJIAIIBI.

IIcuxpoMeTpuyecKnii METOA

OTOT MeTOoA  SIBISIETCS OCHOBHBIM, NPHUMEHSEMBIM Ha MeTeoposiornyeckoil ceru. OH
OCHOBaH Ha IMOKa3aHUM ICUXPOMETpa- Mpubopa, COCTOSIIETO U3 JIBYX TepMoMeTpoB. PesepByap
OJTHOTO U3 HUX O0epThIBaeTCS OATHCTOM, HAXOJSAIIUMCS B YBIXXHEHHOM COCTOSHHM (CMOYEHHBIN
tepmoMeTp). C MOBEPXHOCTU pe3epByapa CMOYEHHOIO TEPMOMETpA MPOUCXOIUT HCHapeHue, Ha
KOTOPOE€ PacxoayeTcsl TETIo.

Jpyroit TepMOMETp NCUXPOMETPA — CyXOU MOKa3bIBAET TEMIEPATYPY Bo3ayxa. CMOUEHHBIN
K€ TEpPMOMETp  TOKa3bIBaeT COOCTBEHHYIO  TEeMIIepaTypy, 3aBUCSIIYI0 OT HMHTEHCHBHOCTHU
HCIIapeHus BOJbI C TIOBEPXHOCTH pe3epByapa. Uem Oobliie 1euiuT BIaKHOCTH, TEM UHTEHCUBHEE
OyAeT IpOUCXOAUTh HUCIAPEHHE W, CIIEAOBATENbHO, TEM HMIKE OyAyT IOKa3aHHS CMOYEHHOIO
TEPMOMETPA.

HapL[I/IaJIBHOG AaBJICHUC BOJSAHOTO ITapa B BO3AYXC ONPCACIACTCA 110 HCHXpOMeTpI/I‘-ICCKOI\/'I
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dbopMyIie, Ha OCHOBaHHH KOTOPOU COCTABJICHBI IICUXPOMETPUUYCCKUE TAOTHIIBL:

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

Trac:

)

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

TEMIIEpPAaType CMOUYEHHOTO TEPMOMETPA;

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

p — atmocepHoe nasienwue, rlla;

tut’ - COOTBETCTBEHHO TEMIIEpaTypa CyXoro 1 CMOYEHHOI0 TEpMOMETPOB, °C;

(1+0,00115x t’) — yuuThIBaeT 3aBUCUMOCTbH TEILJIOTHI UCIIAPEHHSI OT TEMIIEPaTyphl.

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

aCMHUPALIMOHHBIH.

CTaHIIMOHHBIN [ICUXPOMETP

CTaHI_II/IOHHHﬁ NCUXPOMETP COCTOUT U3 JABYX OJWHAKOBBIX TCPMOMETPOB C ACICHUAMH

yepe3 0,2°C, yCTaHOBIICGHHBIX BEPTUKAIBHO HA IITATUBE B MICUXpOMETpHUecKoil Oynke. PesepByap

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

OITYCKaeTCsl B CTaKaHYMK C IUCTUILIMPOBAHHOMN BojoH. [IprmMensieTcs cnienuanbHblid cOpT OaTucTa,

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

KPBILIKON C MPOpe3blo A OaTHcTa.

dopma A

CrakaH4nk 3aKpPbIBACTCA
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Puc. 12. CranmoHapHbIi ICHXPOMETP

CHsATHE OTCYETOB IO TEPMOMETpPAM JOJDKHO IMPOU3BOAMTHCA KaK MOXHO ObICTpee, T.K.
NPUCYTCTBUE HAOMIOMATeNss BOJIM3M TEPMOMETPOB MOXKET HMCKa3uTh HMX Nokasanua. CHavana
OTCUUTBIBAIOTCS U 3aIUCHIBAIOTCS AECATHIE J10JIU, a 3aTEM LIEJIblE TPAaYCHhl.

HaGnroneHuss 1mo mncUXpoMeTpy HpOBOIATCS NpU 000 MOJI0XKHUTENbHOM TeMieparype
BO3JlyXa, a MPU OTpULATEIBbHOH Tonbko 10 -10°C, T.K. mpu Ooyiee HU3KOH Temreparype
pe3ysbTaThl HAONIOAEHUN CTAHOBSTCS HEHA/I€KHBIMH.

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

[Ipu orpuuarenbHON TemIeparype BoAa Ha OaTHUCTE MOXKET ObITh HE TOJIBKO B TBEPJIOM
COCTOSIHUM (JIe/1), HO U B XKHUJAKOM (IepeoxiiaxkaeHHas Bojaa). [lo Hapy)XHOMY BHAY YCTaHOBUTH 3TO
BeCcbMa TpyAHO. [lig 3TOro HEoOXOIUMO NPUKOCHYTbCA K OaTUCTy KapaHJAIloOM, Ha KOHLE
KOTOPOrO HMMeEeTcs KyCOYeK JibJla WIM CHera, M CIeJUTh 3a MOoKazaHueMm Tepmomerpa. Eciu B
MOMEHT IPUKOCHOBEHHS CTOJIOMK PTYTH MOBBICUTCS, TO Ha OaTtucTe OblUIa BOJa, KOTOpas meperia
B Jiel; MpPU ATOM BBLIEIWIACH CKpBITas TEIJIOTa, 33 CYET YEro W YBEJIWYWIOCh IOKa3aHUe
tepmoMeTpa. Eciu ke OT MPUKOCHOBEHHUS K 0aTHCTy NOKa3aHUE TEPMOMETPA HE MEHSIETCS, 3HAUUT
Ha OaTucTe Jie, U M3MEHEHHUs arperarHoro COCTOSHHUS HE IPOUCXOAUT. YUeT arperaTHoro
COCTOSIHUSI BECbMA BAXCEH, T.K. MaKCHMajbHas YIPYTOCTb BOISHOTO Ilapa, BXOAsIas B
NICUXPOMETPUUECKYIO (hopMyITy, HaJl BOAOH U JIBAOM pa3ilyHa.

Bbruncnsior XapakTepUCTUKN BJIAXKHOCTHU IO pe3yJbTaTaM HM3MEpPEHHUI MO MCUXPOMETPY C

MOMOIIBIO CIIENUAIBHBIX IICUXPOMETPUUYECKUX TaOJIHII.
AcnMpanuoHHbIH ICHXpoMeTp ( TICHXpOMETp AccMaHa)

AcCNHpanvoOHHBIN ICUXPOMETP NPEIHA3HAYEH U1 U3MEPEHHUs TEMIIEPATypPhl U BIAKHOCTH
BO3/lyXa B CTAIlMOHAPHBIX, SKCIEAUIIMOHHBIX YCIIOBHUSAX, a TaKK€ B MPOMBILIUICHHBIX U OBITOBBIX
nomenieHusax. HukenupoBaHHas U NOJMPOBAaHHAs MOBEPXHOCTH IICUXPOMETPA XOPOILIO OTPAKAET

COJIHCYHBIC JIYYH.
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Puc. 13. AciupaniuOHHBIN ICUXPOMET]

@u3NYeCKUl NPHUHLIMIN JEHUCTBHU ACMMPALMOHHOIO IICUXpOMETpa TaKOM K€, KaK U
CTaHIIMOHHOTO, HO OH COJAEPXKHUT aCHUPALMOHHOE YCTPOHWCTBO (BEHTWISATOP), CO3/arolee
IPOTSKKY BO3JyXa Y pe3epByapoB TEPMOMETPOB € OCTOSHHOM CKOPOCTBIO 2 M/C.
AcnupanvOHHBIM NICUXPOMETP TAK)KE MMEET JIBa TEPMOMETPAa MEHBUIETO pa3Mepa, HO C TOM ke
nenoit nenenus (0,2°C). Ilpenenst mkan tepmomerpoB ot -31° mo +51°C. OHM moMmemIaroTcs B
MeTaJlJIM4ecKyto ornpaBy. OmpaBa COCTOMT U3 TpPyOKH, pa3/iBaMBarolleics KHU3Y, U OOKOBBIX
3amuT. BepxHuil KoHel TpyOKM COEJMHEH C acUpaTOpPOM, MPOCACHIBAIOIIUM HApPYKHBIA BO3TYX
yepe3 TPYOKH, B KOTOPBIX HaXOAATCS pe3epByapbl TEPMOMETPOB. ACHUPATOP UMEET MPYKUHHBINA
MexaHusM. llpyxkuna 3aBoauTcs kmodoM. TpyOku chenanbl ABOHHBIMHU. PesepByap mpaBoro
TEPMOMETPA 0OBEPHYT KOPOTKO OOPE3aHHBIM OATHUCTOM.

Ilepen HabmoaeHNEM TICUXPOMETP BBIHOCAT M3 MOMELIeHHUs 3UMOM 3a 30 MHH, a JIeToM 3a
15 MuH. baTuCT cMauMBarO ¢ MOMOILBIO PE3UHOBOW TPYIIN C MUIIETKOM JETOM 3a 4 MUH, a 3UMOI
3a 30 muH 10 cpoka HabmoneHus. [locie cmaunBaHUs 3aBOJSAT aclUpaTrop, KOTOPHIA B MOMEHT
oTcyeTa JOoJDKeH padoTarh MOJHBIM XoJoM. [loaToMy 3uMoOil 3a 4 MUH 10 OTCueTa HYXKHO €ro
BTOPUYHO 3aBECTH.

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

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

['urpoMerpuueckuii METOI U3MEPEHUS BIAXKHOCTH BO3/yXa OCHOBAH Ha CIOCOOHOCTH Tell
azcopOupoBath (MOTJIONIATh) BOASHONW Map M3 BO3/AyXa M B pe3yjbTaTe 3TOro AeGpopMUpPOBATHCS

WINA MEHSATH (PU3NYECKHUE CBONCTBA.
I'urpomeTtpsl

B Hacrosmee BpeMs Ha CeTH INPUMEHSIOTCS JBa THIA TUIPOMETPOB: BOJIOCHOM U
wieHoYHbIH. OHU OTJIMYAIOTCS TOJIBKO NPUEMHOM 4YacTblO: y MEPBOTO 3TO 00€3KUPEHHBII
(0OpaboTaHHBI B 3pHUpe W CIUPTE) YEIOBEUSCKHA BOJIOC, OOJAJAFOIINN CBOWCTBOM H3MEHSTH
CBOIO JUIMHY T1OJ BIMSHUEM HW3MEHEHHUS OTHOCUTEJIIBHOM BIAXHOCTH, Yy BTOPOrOo —
TUTPOCKONMYECKasi OpraHuveckas IUJICHKa, CIIOCOOHAas M3MEHSTh CBOM JIMHEWHBIE pa3Mephl Ipu
U3MEHEHUU OTHOCUTENIHON BIIAXKHOCTH.

Bonocnoii euepomemp OH mnpenHa3sHaueH JUIsl U3MEPEHUS OTHOCUTENIBHOM BIAXXHOCTH
BO3yxa U HauOoJiee pacHpoCTpaHEH Ha CeTU MeTeopoJjiornyeckux craHuuid. Eme B 1783r.
Coccrop BepBble U3rOTOBUII TUTPOMETP, MPUMEHNB 00€3KUPEHHBII BOJIOC.

IIpy M3MEHEHMH OTHOCHUTENBbHOH BIAKHOCTH BO3JyXa M COOTBETCTBYIOLIETO H3MEHEHUS
JUIMHBI BOJIOCA CTpeJiKa IMOJ JAEWCTBUEM Ipy3HKa MEepeMeIlaeTcsl OTHOCUTENbHO IKaibl. Tak Kak
CBSI3b MEX/Y YAJMHEHUEM BOJIOCAa U OTHOCUTEIBLHON BIIAXKHOCTBIO BO3/lyXa HE JIMHEITHAas, TO IIKaja
TUrpoMeTpa HepaBHOMepHass. [urpomerp paccumtaH Ha paboTy mpu Temmeparype oT -50 1o
+55°C. Tlpenensl uzmepenus BnaxkHoctu oT 30 no 100%, norpemnocts uzmepenus +£10%. Llena

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

IIpu Ttemmneparype Bo3ayxa Hmwke -10°C TUrpoMeTp CIYXHUT OCHOBHBIM MPUOOpPOM
JUIST  U3MEpPEeHHs] BJIAKHOCTH Bo3ayxa. [Ipubop sBISETCS OTHOCHUTENBHBIM, K TIOITOMY
JUISL TIOJIy4€HHUs JEMCTBUTENBHBIX 3HAYEHWHW OTHOCUTENBbHOM BIAXXHOCTH BO3/AyXa B 3HMHEE
BpeMs (mpu Temneparypax Huxe -10°C) B moka3zaHus THUTPOMETpa BBOJIST IOIMPABKH,
KOTOpbIE OINpEAENSIIOTCS Ha OCHOBAaHWUM TNapaJJIebHBIX M OJHOBPEMEHHBIX HW3MEpPEHUM
[0 CTAaHUMOHHOMY T[CHUXPOMETpPY W TuUrpoMerpy B TeueHue 1-1,5 wmecsma 10
HACTYIUIEHMsI YCTOMYMBBIX TemmepaTyp Huxke -10°C. [Io »>TMM U3MeEpEeHUsIM CTPOUTCS
rpaduk cBSI3U MEXIy MOKa3aHUSMHU IICUXPOMETpa M TUIPOMETpa, MO KOTOPOMY M OMpEeseTcs
MONpaBKa.

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

Ilnenounvii  euepomemp . Ilpubop COCTOMT W3  UYYBCTBUTEIBHOTO  JJIEMEHTA
B BHIE Kpymiod amadparmpl, U3 OpraHUYECKON IUICHKH, I[epelaTOYHOTO YCTPOHCTBA,
CTPEJIKH M METaJUIMYeCKOM paMKHh, Ha KOTOpOM Kpemstcs neranu. [locTossHHOe HaTsKeHue
IUIGHKH O0ECTeunBaeTcsl TPY3UKOM. ['urpomerp paccuntan Ha paboTy B JAMAana3oHe
temriepatyp ot -60 go + 35 °C. Ilpenensr u3mepenus BiaxxHoctu ot 30 mo 100%, morpenrHocTsh
m3mepenns +£10%, nena nenenus mkanel 1%. Illkana, B OTam4Me OT BOJOCHOIO THUIPOMETpA,
paBHOMepHasi. OH xopomio paboTaeT B KIMMAaTHYECKHX YCIOBHSX C HHU3KOM TeMIiepaTypoi

U BBICOKOUW OTHOCHUTEIHLHOMN BIa)KHOCTBIO.
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Pucynok 14. [Inenounsiii rurpometp: 1 — mieHka, 2 — cTpenka, 3 - mkana

Tuepoepagpor. JIsi HEeNpepbIBHONH pErHCTpaIiiil U3MEHEHUH OTHOCHTEIBHOW BIIAKHOCTU

UCTIONB3YIOT CAMOMHCIIBI — TUTPOrpadbl

Puc.15. T'urporpad

ITpueMHO# yacThIO BOJIOCHOTO THrporpada siBiseTcsi My4oK 00e3)KUPEHHBIX YeTOBEYECKHX
BOJIOC, NMPHUKPEIUIEHHBIA K paMe, U3MEHEHHUE JUIMHBI KOTOPOrO C IOMOIIBIO CHUCTEMBI PHIYAroB
nepegaeTcsi Ha cTpenky M Ha mnepo. CepeAauHa IMydka BOJIOC HajleTa Ha KPIOYOK, KOTOPBIM C
IIOMOIIBIO CHENUAIBHOIO YCTPOMCTBA CBA3aH CO CTpenkod. HaTskeHume mydka BOJOC co3laercs
Ipy3UKOM. l3MeHeHue [IMHBI BOJIOC NPU HM3MEHEHUM OTHOCHUTEIBHOM BJIAXKHOCTH BO3]yXa
NIEPEAETCS HAa CTPEIIKY C 3aKPEIJIEHHBIM Ha €€ KOHLIE IIEPOM, 3al0JHsAEMBbIM uepHUIamu. YacoBoi
MEXaHU3M y Turporpada Takou ke, Kak U y TepMorpada.

l'urporpad He sBmsieTcs aOCONIOTHBIM TPHUOOPOM, W Il OMNPEACIICHHS 110 HEMY
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OTHOCHUTEJIbHOW BJIQYKHOCTH BO3[yXa BBOJAT IMOINPABKH, KOTOpPbIE OMpPEACNSAIOT MO rpaduky,
COCTaBJICHHOMY Ha OCHOBAaHHMHM CpPaBHCHUS 3HAYCHUH OTHOCHUTCIILHOM BJIOKHOCTH BO3AyXa B
CPOYHBIC Yachl, MOJYYCHHBIC IO ICUXPOMETPY, W 3HAYCHHUH, CHATBIX C JIGHTHI TuUrporpada c
TOYHOCTEIO 70 1%.

[Inenounslii rurporpad OTIAMYACTCS OT BOJOCHOTO TUTpOrpada TOJIBKO YyBCTBUTEIHHBIM

JJICMCHTOM.

3AJTAHUE

1. HaGuntoieHusl 10 CTaHIMOHHOMY IICUXPOMETPY

1. Otcuutarh jaecsAThIC IIOJU TPATyCOB HA OOOMX TEPMOMETpPAxX, IMOCIE YEro OTCUMTATH W
3aIrucarh IeJIbIe TPaIyChl.

2. CHATB OTCYET IO PTYTHOMY OapoMeTpy.

3. BBectu HEOOXOMMBIC TIONIPABKH B ITOKA3aHUS TEPMOMETPOB U OapoMeTrpa

4. Tlo ncuxpoMeTpuyecKuM TalOaMILaM ONpeaeIuTh XapaKTePUCTHKH BIAXKHOCTH
2. HaGnroieHus Mo acrupalioOHHOMY IICUXPOMETPY

1. VkpenuTh TNCHXpOMETp B IITaTUBE W MpoBecTH HaOmonmeHws. [ns 3toro Habpath B
PE3MHOBYIO TPYITY BOJBI, HA/IETh HA HEE 3a)KHM, ITOJIOTHATH BOJY B IIUIIETKE 10 YKa3aHHOM
METKM Ha CTekje. 3aTeM BBECTH IHUIETKY B TPYOOUKy, IJleé HaXOAMTCS TEPMOMETP C
6atuctom. Bepknas 3-5 cek( i TOro, 4ro0bl 6aTUCT MPONMUTAICS BOJIOW) OTKPBITH 3aKUM
U TEM CaMbIM OIyCTUTh BOAy B rpymry. HykHO ocTeperaTbcsi, 4ToOBI B MOMEHT
CMauMBaHWs HE HaXaTh Ha TpPyIly, TaKk KaKk TPUA ITOM BOJa MOXKET IOMACTh TI0
COEMHUTENIbHOM TpyOKe Ha CyXOil TepMOMETp, a TaKXKe CMOYUThH CTEHKHU 3aIUTHON TPYyOKH
y CMOYEHHOT'0 TepMOMETpa, 0TYero HabmroaeHus OyayT HeHanexHble. [lociae cMaunBaHus
3aBECTH KIIOYOM BEHTWJIATOP M 3aMETHUTh BpeMms. Uepe3 4 MUH moOciie 3aBoja CAEIATh
OTCYETHI, TAK K€ KaK ¥ Ha CTAHIIMOHHOM TICHXPOMETpE.

2. CHATH OTCUET 10 PTYTHOMY OapoMeTpy

3. Baectu HeoOXoUMBIE TONPABKU B OKa3aHUS TEPMOMETPOB U OapoMeTpa

4. Tlo mcuxpoMeTpudecKuM TaOIHIIaM OMPEeNTUTh XapaKTEPUCTHKH BIAYKHOCTH

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

7. Yro Takoe TOYKa pochl?

8. Urto Takoe OTHOCUTENbHAS BIAXKHOCTH BO3ayXxa?

9. Uro Takoe abCOMIOTHAS BIAKHOCTH BO3/IyXa?

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

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

12. KoHCTpYKTUBHBIE OCOOEHHOCTH THTPOMETPOB

13. KoHCTpYKTHBHBIE OCOOCHHOCTH IICUXPOMETPA

14. meTeoposIorHuecKuX TEPMOMETPOB

15. Ilena neneHus mKajibl TEpMOMETpa

16. Kakue KuIKOCTH HCIIOJIB3YIOT B TEPMOMETpaX?

17. B uem 3akitoyaeTcs TOUYHOCTh U3MEPEHUs?

18. Kakue cymiecTByIOT TeMIIEpaTypHBIC IITKAIIBI?

Jladoparopnasi padora 66. I3mMepenne aTMOChEpHBIX OCAIKOB.

[lenb pa®oOTHl — MOMYYUTH MPEACTABICHUE 00 yCTPONWCTBE MPUOOPOB I U3MEPEHUS OCAJIKOB, MX
YCTaHOBKE U METOIMKE MPOBEACHUS HAOIIOACHUI
3anaun pabOThI:

1. U3yuynth METOAUKY U3MEPEHHS aTMOC(HEPHBIX OCAIKOB

2. O3HAKOMHTHCS ¢ OCOOCHHOCTSIMHU HAOJIOICHHH 32 OCaJIKaMH B JIECY

3. M3y4uTh KOHCTpYKLUIO MpUOOpa
Cpenctsa: ocankomep TpeTbsikoBa, CHErOMepHas pelika, U3MepUTENbHbBIN CTaKaH
3ananue:

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

aTMoc(hepHBIX 0CaTKOB

2. TlIpoBectn HaOIIOAECHUS 32 CHEKHBIM ITOKPOBOM

3. TlpoBecTu u3MepeHne KOJIMYECTBA BBIMABIINX OCAIKOB
Pesynbrarel: uzydenue ycrpoicTBa mpudopa il u3MepeHus aTMOC(HEpPHBIX OCAJAKOB U
METOJIUKY U3MepeHus. FI3MepuTh KOIUYECTBO BBIMABIIUX OCAJKOB M MTPOBECTH HAOTIOCHUS 32
CHE)KHBIM TIOKPOBOM M PE3YJIbTaThl M3MEPEHU MPECTABUTH B BU/IE TAOJHIIBI.

ATMochepHbIe 0CaJIKH Pa3JeNsIFOTCS Ha JIBE OCHOBHBIC TPYIIBI: OCAKH, BBINAJAIONINE U3
00J1aKoB,- J0XKIb, CHET, Tpaj, Kpyma, MOPOCh H Jp.; OCaJAKH, oOpasyromuecs Ha MOBEPXHOCTH
3eMJIM U Ha MpeMeTax B pe3yabTaTe HEMOCPEICTBEHHONW KOHICHCAIUN UIIH CYOIUMAIIUU BOJISTHOTO
rapa u3 BO3/1yxa, - poca, MHEW, U3MOpO3b, TOJIOJIE].

Ha Meteoponornueckux CTaHIMSAX HM3MEPAIOT KOJWYECTBO BBIMABIIMX OCAJIKOB MEPBOH

TPYIIIBI M PETUCTPUPYIOT Hayano, KOHEIl U MHTEHCUBHOCTh BCEX BUJIOB OCA/IKOB.
HN3mepenue ocaikoB, BLINABIIKUX U3 00J1aKOB

KonnuecTBO 0CanKOB BBIpaXarOT TOJIIMHON CJIOSA BOJbl B MWUIMMETPaX, KOTOPBIH
obOpazoBasicss Obl Ha TOPU3OHTAJIBLHOW IMOBEPXHOCTH TMPH OTCYTCTBHUU CTOKA M TMPOCAYMBAHUS B

MOYBY.
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[TpuGopsl, ¢ NOMOILIBIO KOTOPBIX MPOU3BOAUTCS HM3MEPEHHE OCAIKOB, HAa3bIBAIOTCS
ocagkoMmepamu (noxxaemepamu). Ilo KOHCTpYKLMM OHM OY€Hb MPOCTBL: NPHEMHBIM COCYAOM
CIY’)KUT LMIMHIPUYECKOE BEAPO C ONPENEICHHOM IJIOMIAAbl0 IONEPEYHOr0 CEYEHHs,
yCTaHABJIMBAaEMOE Ha CTONOE TaK, 4yTOOBl BEPXHUH €ro Kpail HaxOJWiICs Ha BBICOTE 2 M OT
noBepxHocTU 3eMid. HeoOXoaumoll 4acThl0 OcagkoMepa SBISIETCS 3alluTa, Ciy)Kam@as s
YMEHBUICHUS 3aBUXPEHUH, 00pa3yoLIMXcsl B BO3YIIIHOM IIOTOKE Y IPUEMHOI'0 Be/ipa, a TaKxKe JIs
YMEHBIIECHUS BbIYBaHUs CHera U3 ocaakomMepa. [lnanounas 3ammra cnocoOCTBYET pa3ipo0sIeHUI0
u OousiblieMy OCIa0JEHUIO BO3AYIIHOIO IIOTOKAa OKOJO IPHUEMHOM 4YacTH, 4YTO MPUBOAUT K

YBEJIMUYEHHUIO COOMPAEMBIX OCa/IKOB.
Ocanxomep TperbsikoBa

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

B xommiekT ocaakoMepa BXOJST IUIAHOYHAs 3alllUTa, TaraH JUis YCTAaHOBKH Bepa Ha
cTonbe, 1Ba MPUEMHBIX Bepa, OJHA KPBIIIKA K HUM, U3MEPUTEIbHBIN cTakaH. [IpuemHas miomanp
Bepa pasHa 200 cM?, ero Beicota 40 oM. Jlis IIPEJOTBPALICHHS BBIYBaHUS U MCIIAPEHUS OCAJKOB
B HU)KHEH MOJIOBHHE Bepa BllasHa KOHYCOBUHAs 1radparma, OTBEpCTHE KOTOPOH B JIETHEE BPEMS
3aKphIBaeTCs BOPOHKOW. J[7isi cimBa OcaakoB W3 Belpa 1Moj auadparMoil CIyKUT OTBEPCTHE C
HOCKO M KoJmaukoM. Benpo yctanaBnuBaercs B TaraH, IpOYHO IMPUKpEIJIEHHBIN K cTonOy. [Ipu
CMEHE BeZiep B CPOUHbIE Yachl HAOIIOJCHUI BEAPO 3aKPHIBAETCS KPBIIIKOIA.

3amura ocagKoMepa COCTOMT M3 16 M30THYTBHIX TpaleUUEeBUIHBIX IUIAHOK, CKPEIJICHHBIX
CBOMMM BEpXHMMHM U HIKHUMHU OCHOBaHMSIMH Ha CHEIHabHBIX Koyibllax. OJHaKo 3ammura
MOJIHOCThIO HE HUCKJIIOYAaeT BIMAHUA BeTpa. [loaTomy ans ycTaHOBKM Ocagkomepa BbIOHWparoT
HanOoJiee 3alIMIEHHOE OT BETpa MECTO Ha MeTeopoJiorHueckoi mromaake. Ho mpu sToM oH
JIOJDKEH OBITh JOCTAaTOYHO yJajJeH OT MPEAMETOB, C KOTOPBIX HE Iomajan Obl B HEro CHEr, u

KOTOPBIE 3aKPBIBAIA OBI €T0 OT JOXK/IS.
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Puc. 16. IlmroBuorpad (nepenuuii mnan), ocankomep TpeTbsikoBa (3aIHUMN TUTaH)

KonnuecTBo BBIMABUIMX 0CAJKOB U3MEPSIOT YeThIpe pasza B cyTku: B 3,9,15 u 21 yac. Ilpu
M3MEPEHHUH BEIPO 3aKPBIBAIOT KPBIIIKOM, CHITONW C MPUHECEHHOTO BTOPOTO BEAPA, BHIHUMAIOT €ro
U3 TaraHa W CTaBAT BTOpOE€ BeApO B TaraH. Beapo yHOCAT B MOMEIICHHE CTaHIUHU, T
CKOMUBIIYIOCS BOAY Yepe3 CIMBHONM HOCOK BBUIMBAIOT B H3MEPUTEIHHBINA CTaKaH.

N3meputenbubiii cTakan ocaakomepa umeer 100 menmenuii. llena xaxxaoro neneHus paBHa
2 oM’ [Ipu npuemHnoi mnomaau Beapa B 200 cM’ Takas BeIMYMHA cootBeTcTBYyeT 0,1 MM BBICOTHI
CJI0s 0CaJIKOB B Bejpe. Eciii KOIM4ecTBO 0CaJKOB MPEBBIILIAET EMKOCTh CTaKaHa, UX U3MEPSIOT B
JIBA WJIA HECKOJIBKO MTPHEMOB.

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

K wu3MepeHHOMY KOTMYECTBY OCAJKOB MPHUOABISAIOTCS TOMPABKH, YYUTHIBAIOIINE
CMayMBaHHUE OCAJKOMEPHOIO COCy/Ja M YaCTUYHOE MX HCHapeHHe: i1 OCaJKOB TBEPAbIX B
konudecTBe 6osee 0,5 mm nmompaska +0,1 Mwm; 17151 KUAKKUX ocankos 10 0,5 MM momnpaBka

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

MPOJOHKUTEILHOCTH M MHTEHCUBHOCTH BBINAAAIOIMIUX 0CaakoB. OH COCTOMT W3 NMPHUEMHHUKA U
PETUCTPUPYIOIEH YacTH, 3aKII0YEHHON B METAITMUECKUH 1mKad BeICOTOH 1,3 M.

B kauecTBe IpUEMHHMKA OCAIKOB CIIYXKUT OTKpBITBIM LMIMHIPUYECKUN COCyHd C
BOCIpUHUMarONIeH miomaaso 500 cMP. Colwuparomiascsi B 3TOM COCYJIe BOJIa CTEKaeT 1Mo TPyoOKe B
pacroIoKEHHbIH HUXKE BOAOCOOPHBIA COCYIl, B KOTOPOM IOMEIIEH MOIUIABOK C BEPTHUKAIbHBIM
CTEP’KHEM CO CTPEJIKOM M MepoM Ha BepxHeM KoHIle. [lomiaBok moiHUMAaeTCs 0 Mepe HAKOILJICHUS
OCaJIKOB B COCYJE€, M IEpO BBIUCPUMBACT JIMHUIO HA JHArpaMMHOM JIGHTE, YKPEIUICHHOW Ha
Bpatatoiemcsi 6apadane (¢ cyrounbiM o6opotom). [Ipu HamonHeHUu BOJOCOOPHOTO cocyaa BoJa
ABTOMATUYECKU CIIMBAETCA 4Yepe3 CTEKISHHYIO TpyOKy-cupoH. B MOMEHT ciivBa mepo omyckaercs
110 OTBECHOM JIMHUH Ha HYJICBYIO OTMETKY rpadmuka.

[To mumroBHOrpaMmMe MOKHO YCTAaHOBUTBH HA4aja0 U KOHEI, KOJIHMYECTBO, MPOIOKUTEIHHOCTD
0CAaJIKOB, a TAK)K€ HHTEHCHUBHOCTb, T.€. KOJIMYECTBO OCAJIKOB B €AMHUILY BPEMEHHU (MM /MHH).

[TnroBuorpad ycTaHaBIMBAIOT PSIOM C OCaIKOMEPOM Ha Toil ke BeicoTe (2M). Ocenbto, ¢

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

OCHOBHBIMU XapaKTEPUCTUKAMU CHEXXHOI'O MOKpPOBA SIBJISIOTCS €0 BHICOTA M IJIOTHOCTD.
Pacnonarast fTaHHbIMHM 00 3TUX BEJTMYMHAX, MOXKHO BBIYHUCIIUTH 3al1ac BOJBI B CHE)XHOM MTOKPOBE.

HaGmntoneHus 3a CHEKHBIM TIOKPOBOM COCTOSIT B OIIPEEIEHUH HATMYMsI CHEXXHOTO ITOKPOBa,
CTENEeHM MOKPBITUS UM OKPECTHOCTEN CTaHIMM, U3MEPEHUH €T0 BBICOTHI U IIIOTHOCTH. Kpome Toro,
HAOJIOJIAIOT 33 XapaKTepOM 3alleraHMsl CHEXHOrO IOKPOBa U €ro CTPYKTYpOH, HaluuueM U
TOJILIMHOM JIEITHOM KOPKU U COCTOSITHUEM ITOYBBI TI0]] CHETOM.

Hanuune cHeXHOro MOKpOBa, CTENEHb INOKPBITUS U XapaKTep 3aJleraHusl ONpEeAeIsioTCs
€XeJIHEBHO B YTPEHHHM CpOK HaOJIIOJEHHI ImyTeM OCMOTpa BHJIMMOIl OKPECTHOCTH CTaHIMH C
OJIHOTO U TOTO K€ Haubosiee BO3BBIIIEHHOIO MECTa BOJIM3M CTAHLUU MO JECATUOAJUILHON HIKaJe.
ITpu 3TOM 3amuchIBaeTCA YHUCIO AECATHIX JOJIEH NMOBEPXHOCTH, MOKPBITOW cHeroM. Tak, eciu
CHEroM TIOKpBITa BCSl MOBEPXHOCTH (BHIUMast), cTaBiAT 10, ecnu mokpeiTo okojo 0,3 BUIUMOM
OKPECTHOCTH, TO 3amucbiBaercs 3 u T.1. Ecnu HabmogaroTcss Hebonmpmue nsitHa (meHee 0,1 gactu
HOBEpPXHOCTH), cTaBUTCs (.XapakTep 3ajeraHusi CHEXXHOTO IOKPOB ONpEAENseTcs BU3YaJIbHO:
paBHOMEpHBIH (0€3 cyrpoOOB), yMEpPEeHHO paBHOMEpHBIH (HEOOJbIINE CYrpoObl), OYEHb

HEpaBHOMEpHBIH (0oJbIINe CYyrpoObl), CHET JIGKHUT TOJBKO MecTaMH. BbicoTa CHEKHOTO MOKpOBa
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U3MEPSETCS €KETHEBHO B YTPEHHUU CPOK HAONIOACHHWN IO TPEM IOCTOSHHBIM CHETOMEPHBIM
pelikam, YCTaHOBJICHHBIM C OCEHH Ha METEOpOJOTHMYEeCKOi Turomanke. Takke MPOBOIAT
CHETOMEpHBIE CBEMKH II0 MAapIIpyTy, H3Mepsisi BBICOTY CHEXHOTO TIIOKpOBa IIE€PEHOCHON
cHeromepHo# peiikoil yepe3 10 mnu 20 M, a IIOTHOCTh CHEra C IOMOIIBIO BECOBOI'O CHErOMEpa

gyepe3 100 uaum 200 M.
Cueromepnas perika

ITocTosiHHas cHeromepHas peiika mpeacTaBisieT cOOON epeBSIHHBIN OPYCOK UIMHOW OKOJIO
2M U IIMPUHOW HE MEHee 5CM, pa3MEUeHHBbIH M pacKpallleHHbI Ha CaHTUMETPOBBIE IEJICHUS.
OceHpI0 TIpH yCTAaHOBKE PEWKH BOWBAIOT B 3€MIIIO JIEPEBSHHBIA 3a0CTPEHHBI CHHU3Y OpyCOK
JnuHo 30-40 cM C 3amMJIEHHOM CTYNEHBKOM, KOTOpas JOJbKHA HaXOOUThCS HAa YPOBHE 3€MHOU
noBepxHocTU. Ha 3Ty cTyneHbKy ycTaHaBIMBAIOT PelKy, IUNIOTHO NMPUKPENUB ee K Opycky. [Ipu
HaOoIeHusAX OepeTcsi OTcUeT ¢ TOYHOCTBhIO 0 | cm. Ilpu 3TOM OTCUMTHIBaTH HAIO BCeriaa c

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

> 2 ,'. N 8,

T wlia =Px LI

Puc. 17. IlocTostHHAas cHEroMepHas perka

IlepeHocHast cHeromepHasi pelka- 3TO JEPEBSIHHBIM MPSIMOYTOJIbHBIA Opycok amuHoi 180
CM, IIUPUHON 4 CM M TOJIIMHOW 2 CM, CHA0KECHHBIM METaUIMYEeCKUM HakKOHEYHHUKOM. Ha omHoit
CTOpOHE OpyCKa HaHECeHbl CaHTMMETpPOBbIE AeneHMs. [Ipu morpyxeHuu peiku B CHEr CledyeT

OBITH YBEpEHHBIM, UTO peiKa JOIILIa JO MOBEPXHOCTU MOYBBI.
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Ha6JHOI[eHI/ISI 3a I'0JIOJICAHO - U3MOPO3CBLIMHU OTIIOKCHUSIMHU

Ha wmereoponoruueckux CTaHLIMAX — OMNPENESIOTCS — CIHEAYIOIIMe  XapaKTEePUCTUKH
rOJI0JIEIHO-M3MOPO3EBbIX OTJIOKEHUH: BUJ rOJI0JIEAHO-U3MOPO3EBOT0 OTJIOKEHUS;
IPOIOJDKUTEIBHOCTh 00JIeIeHeHUs (BpeMsl Hadajda W OKOHYAHUS SIBJICHUS); pa3Mepbl OTJIOKEHUS
Ha MPOBOJIE; Macca OTJIOKEHUS Ha OJHOM METpPE IPOBOJA; XOJ Pa3BUTUs Ipoliecca roJIoIeIHO-
MU3MOPO3EBOI0 OTIIOKEHUSI.

Habmtoienuss mpoBOJSATCS Ha TOJOJNEIHOM CTAaHKE, PACIONIOKEHHOM B CEBEPHOM dYacTu
METEOPOJOTnYecKor Ionaakiu. CTaHOK COCTOUT M3 TPEX CTOEK C YKPEIJIEHHbIMU Ha HUX JBYMSI
napaMy IpoBOJIOB, KOTOPBIE CIIyKaT IPUEMHUKaMM OTJIOKEHUH JipAa. B rmuane cToiiku oOpasyroT
IpsIMOM yroJl, 0JlHAa CTOPOHA KOTOPOTO HAMpaBJIeHa C ceBepa Ha Ior (MepuIuOHabHas), a Apyras- ¢
3amaja Ha BOoCTOK (mmpotHas). [IpoBoga anunoii 90 cm, auamerpom 5 M. [lpu BeIcOTE CHEKHOTO
nokpoBa /10 50 cM HIKHHE TTPOBOJIa HaXosaTcs Ha BbicoTe 190 cM, a BepxHue —Ha BbicoTe 220 cMm
HaJ IOBEPXHOCTHIO MOYBbI. [Ipu OosblIel BBICOTE CHEXHOIO MOKPOBA COOTBETCTBEHHO U OOJIbIIE
BBICOTA MOJIBECKU MTPOBOJIOB.

HwxHue npoBoga mpu HaOJIIOAEHMH HE CHMMAIOTCS, Ha HHUX H3MEPSIOT IONEpedHbIe
pa3Mepsl OTIIOKEHUs. BepxHue mpoBoja CHUMAIOTCS AJIs ONpeesieHuss Macchl OTioXKeHus. s
ATOM 1LIeTM Ha BEPXHHUM NPOBOJ HA/IEBalOT CHELMAIbHYIO BaHHY, 3aKpbIBAalOT €€ U BMECTE C
MIPOBOJIOM MEPEHOCIT B MOMEIIEHHE. BMECTO CHATOro mpoBO/a yCTaHABIMBAKOT 3amacHoil. Maccy
OTJIOXKEHHs Ha y4yacTKe MpoBoja JJIMHOW 25 cM (uIMHa BaHHBI 25 CM),0Ka3aBILErocsi B BaHHE,
OTIPENIeNIAI0T TOCe TassHUS C TIOMOIIBI0 MU3MEPHUTEIBHOIO cTakaHa ( B cM’).Macca OTIOKEHHS B
rpaMMax 4YHCJIEHHO paBHa 00BbEMY B KyOMUECKMX CaHTUMETpax. 3aTeM YMHO)KeHueM Ha 4
OTIPEAEIIAIOT MacCy OTJIOKEHHUS, TPUXOAAIIYIOCS Ha | M JUTMHBI IPOBO/IA.

Pa3mepsl 0Tn0XkeHUs U Maccy ONPEAEIAIOT MOCIE MPEKPALEHUS HapacTaHUs OTJIOKECHMS.

Habmronenus mpoBOAST KaKaple JIBa yaca.
Ocanku, o0Opasywiumecsi Ha MOBEPXHOCTH 3eMJIM U HA MpeaMeTax

Poca npencrapisser coOOW MENKHE KalebKH BOJBI, TOSIBJISIONIAECS HA TIOYBE, TPaBE
TOPU3OHTAIBHBIX MpeIMeTaX B HOYHOE BpEeMs CYTOK TpU TMOJIOKHTEIBHOW TeMIleparype.
OOpa3oBaHue pochkl OOYCIOBIEHO KOHJEHCAlMell BOJSHOTO Tapa M3 BO3JIyXa B pe3ylbTaTe
paIuaMOHHOTO M3JTYYCHUS U OXJIAXKIEHH 3€MHOHN MOBepXHOCTH. Yamie Bcero oHa HaOIoaaeTcs
npu 6e3001a4HOM Hebe, KoTaa U3IydeHHEe YCUIIMBACTCs, U TPH c1aboM BEeTpe U IITHIIC.

Hneii — 510 TBEpIbI MEIKOKPUCTANTUYECKUN 0CaT0K, 00pa3yIOMIMNACS , KaK IpaBUiIo, HA
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TOPU3OHTAIBHBIX IMOBEPXHOCTSIX B PpE3yJbTaTe WX PATUAIMOHHOTO BBIXOJIAXKUBAHUS, HO TIPU
OTpHULATENIbHBIX TEMIIEpaTypax.

H3mopo3zs — Oenblii, PHIXJIBIA 0CAAOK KPUCTAJUIMYECKOTO WM 3E€PHHUCTOTO CTPOCHUS,
HAOJIOTAONIUIICS Ha BETBSX JIEPEBBEB, IPOBOJAX U JAPYTUX MPEAMETaX B MOPO3HYIO TIOTONY MPH
Ca0bIX BETpax. YCIOBUSMH, ONarOMpUSATCTBYIOIIUM OOPAa30BAHHUIO KPUCTATMYECKONH H3MOPO3H,
ABIIIETCS HAJIM4YUE JIEISHOTO TyMaHa WU WIJI, HapsiiuX B BO3JyXe, KOTJa OTHOCHTENbHas
BIaXXHOCTH Onu3ka kK 100%. B 3ToM citydyae KpuCTasuibl, YK€ OCEBILME Ha MPEIMETax, SIBISIIOTCS
SIpaMH CyOIMMAaIiK, BOKPYT KOTOPBIX MPOUCXOAUT OBICTPOE HAapacTaHWE MyNIUCTONH 0axXpoMBbI U3
JEeNSHBIX KpUCTALUIOB. KpucTammnueckas M3MOpo3b HaONIOaeTCsl Yale BCEro MpH TeMIepaTrype
Huke -15°C.3epHucTas u3MOpPO3b O0pa3yeTcss BCIEACTBHE HaMep3aHUs Ha MpeaMeTax
NepeoxJakICHHbIX Kamenb TymaHa. Ee HapacTaHuio crocoOCTBYIOT OOJIbLINE CKOPOCTH BETpa,
I'YCTOM TyMaH U HeOOJIbIIoH Mopo3 (varre -2...-7°C).

T'ononeo — cnoii MaTroBOro WM IMPO3PAYHOrO JIbJIA, HAPACTAIOLIEr0 Ha 3€MJIE WU
pa3IMYHBIX MpEAMETax BCJIEICTBUE 3aMep3aHMsl Kalleldb MePeoXIIakICHHOTO OIS I MOPOCH.
OO6b1yHO rosoNien ObiBaeT mpu ciadbix Moposax (ot 0 mo -5°C). MuHorma oOpa3oBaHue rosonena
HAOJIOTAETCS U TIPU TOJIOKUTEIIBHON TeMIepaType, Koraa MPOUCXOIUT Pe3Kas CMEHA BO3YITHBIX
Macc. Ha MOBEepXHOCTH OXJIQXKIEHHBIX MPEIMETOB, HMMCIOIIUX OTPHIATEIBHYIO TEMIIEPATYPY,
BBINAJIAIOT JIOK/Ib WM POCa, KOTOPHIE TOTYAC 3aMeP3afoT.

Bomnpocsl k Teme:

Yro mpeacTaBisioT coboil aTMocepHble 0caaKu?

Ha xakue rpynmnsl pa3aenstorcst aTMOCepHbIe OCaaKu?

Kak BbIpaxaroT KOJIMYEeCTBO OCAIKOB?

Kak HaszpiBaercs mpulop A U3BMEPEHHS 0CaAKOB?

KakoBa KoHCTpyKLIHA ocankoMepa?

KakoBbl OCHOBHBIE XapaKTEPUCTHKH CHEKHOTO MOKpOBa?

Kak BbIUMCIIAIOT 3amac BOABI B CHE)XKHOM ITOKpOBE?

B yem 3akmrogaroTcst HAOMIOACHUS 38 CHEXHBIM TOKPOBOM?

Yro nmpencrasinsier co0oif cHeromepHas peiika?

10 Kak ycTanaBnuBaeTcs cHeromepHas peiika Ha METeOpOJIOTHYECKOM Itomaake?
11. HazoBure ocaaku, o0Opa3yronmecs Ha MOBEPXHOCTH 3€MJIM U Ha IPeAMETax
12. B yem 3aKkiro4yaeTcs KIIMMAaTHISCKOE 3HAUCHUE CHE)KHOTO ITOKPOBa?

LCoNoOARWNE

3AJJAHUE

1. OmpenenuTh BENUYUHBI MPOJOJIKUTEILHOCTH OCAIKOB, WX CYMMbI uepe3 10-MHHYTHBIE
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WUHTEPBAJIbIL.
2. BbIUMCINTB CPEIHIOI U MAKCUMAJIbHYI0 MHTEHCUBHOCTb OCAJIKOB B MM /MHUH.
3. IIpoBecTH n3MepeHHE KOJUYECTBA BBINABIINX OCAIKOB

4. TlpoBecTH HAOIIOJCHUS 32 CHEXHBIM IIOKPOBOM.

JlaGopaTopHnas pa6ora 6 B. HaGnronenus 3a obmakamu.

Llenb paboOTHl — MOMYYHUTH MPEACTABICHNUE O HAOIIONECHUH 32 O0JIaKaMHd W METOJAMKE MPOBEACHUS
HaAOJIFOIEHUNA
3anaun pabOThI:
1. Omnpenenuts Gpopmy 001aK0B
2. OnpenenuTb KOJIMYECTBO 0OJIAKOB
3. Omnpenenenue BHICOTHI HUKHEH IPaHULIBI 00JIaKOB (BU3YaAJIbHO)
CpenctBa: atinac o6sakoB. HaGmoneHust mpoBOAATCS HA OTKPBITOH IUIOMIAKE.
3agaHue:
1. O3nakoMHTbCS ¢ METOJUKOMN MPOBEACHUS HAa0III0IeHUH 3a o01aKaMu
2. O3HaKOMHTHCS C aTJIacOM O0JIaKOB
3. TIpoBecTr HabMIOACHUS 32 O0IAYHOCTHIO
Pe3ynbrarhl: U3y4nTh METOJIMKY IIPOBeeHHS HabmoaeHus 3a obnakamu. [IpoBectu Habm0AeHUS 1
pe3yabTaThl HAOMIOACHUN TPEICTABUTH B BUJE 3aITUCH.

Knaccudukanus o6maxoB

XapakTepucTuka OOJAYHOCTH HY)XKHA CHHONTHKAM JJis MOJNyYeHHUs MaHHBIX O TeKyIlen
HOroJie, /Ui NPOTHOCTUYECKUX LIeJeH, a TaKXkKe MU 00CITy>KHUBaHUM aBUAITUH.

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

[Ipu MeTeoposnornueckux HaOMIOACHUSX MPUHATA MOpdoornyeckas (10 BHEIIHEMY BUIY)
MEXIyHapoaHas kiaccudukanus o0iakoB, BKIrodaromias 10 pomoB, KOTOpbIE B CBOIO OuYepelb
MOJPA3JIENIAI0TCS Ha Psil BUAOB M PA3HOBUIHOCTEH:

Obnaxa eepxne2o Apyca pacnonazaromcsi Ha gblcomax 6onee 6 kv
1.ITepuctsie — Cirrus (Ci)
2. ITepucro-kyuessie- Cirrocumulus (Cc)
3.ITepucto-cnouctsie- Cirrostratus (Cs)
Obnaka cpeoneeo sapyca — Ha évicomax 2-56 km
4.Bricokokyuessie- Altocumulus (As)
5.Bricokocnouctrie-Altostratus (As)

Obnaxa HUMCHe20 APYCca — Om 3eMHOU NOBEPXHOCIU OO 8bICOMbL 2 KM
6.Cnoucro-kyuessie — Stratocumulus (Sc)

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

9.Kyuessie- Cumulus (Cu)

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

Omnpenenenue KOIUYECTBAa 00JIAKOB, T.€. CTENIEHb MOKPHITUS Heba o0iakamMu, MPOU3BOAUTCS
BU3YAJILHO TI0 JIECITHOAIUTbHOM 1miKane. HeoOX0MMMO OIEHHT, CKOJIBKO JECATHIX J10JIeii HeOeCHOTro
CBOJIa 3aHATO OOJIaKaMH, CUMTasl MPOCBETHI MEXIYy OOJlakaMHM Kak HebO, CBOOOJHOE OT 00JIaKOB.
Odyenp HEOOINBIINE MPOCBETHl B pacueT He npuHuMarorca. bamn «0» cTaBUTCS TpU OTCYTCTBUU
00JaKoB, a Takke B TOM cllydae, Korjga oOmakamu mHokpbeiTo MeHee 0,5 Oamna. Ecnu oGnaka
3akpeiBatoT 0,1 HeOGocBoma, craBsat 1 OGamwr, 0,2 -2 Gamwna u T.4. [Ipy momHOM MOKPBITUM Heba
obnakamu craBurcs 10 G6amnos. Ilpu HaiMumm npocBeToB B 00JaUHOM IMOKPOBE, COCTABIISIFOIIMX
0,5 6amna wim mensbIe, nudpa 10 3akimodaercs B KkBajapat [,

[Ipn HaOmoIeHWU OLEHUBAETCS 0O0IIee KOMUYECTBO OO0JIaKOB BceX ApYycoB (oOmas
00J1a4HOCTh) M KOJIMYECTBO OOJIAKOB TOJIbKO HIDKHEro sipyca (HMKHAS OOJadyHOCTh). 3aIluch
IIPOBOJUTCS B BUE ApOOU: B UUCIIUTENE - 00IIast, B 3HAMEHATEIE ~-HUKHSISI 00J1a9HOCTb.

[Ipu ompenenennn Gopm 00J1aKOB TMOIB3YIOTCS MexayHapoaHoi MopdoIornyeckoin
Kiaccudukanuen, npuseaeHHoi B ATiace o61akoB. [lo Atnacy o6nakoB omnpenensior Gopmy, BHI
Y Pa3HOBHUIHOCTU OOJIAKOB.

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

0071a9HOCTh 8 0AJUTOB, 00TAYHOCTH HMKHETO sipyca , IpecTaBieHHas obmakamu CuU, 3 Gaa.
N3mepenue BbICOTHI HUKHEH IPaHUIBI 00JIAKOB.

ITox BbICOTOM 00J1aKOB MOHUMAIOT BBICOTY MX HIKHEH TPaHUIBI HAJl TOBEPXHOCTHIO 3€MIIH.
B ocHOBHOM M3MEpPSIOT BBICOTY O0JIaKOB HM)KHETO U cpenHero sipycoB (He Bbime 2500 m). Ilpu
TOM OIpenessieTcss BbICOTAa cCaMbIX HM3KUX oOjakoB. Ha MeTeoposornyeckux CTaHIMSIX
npeoOiajaromuM, a IMpH OOCIY)KMBAaHUHM aBUALlMM OCHOBHBIM METOJIOM H3MEpPEHHs] BBICOTHI
HIDKHEH TpaHMIbl OOJIAKOB SIBJISIETCS CBETOJOKALMOHHBIM METOJ. DTOT METOJ| peanusyercs B
UMITYJIbCHOM H3MepuTesie BhICOThl 00nakoB MBO -1M. B HeEKOTOpBIX ciydasx OIpeic/ICHHE
BBICOTBI HWYKHEH TpaHUIIbl 00JIaKOB MOXKET BBIMOJIHATHCS IIAP-TIMIIOTHBIM METOOM.

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

Kaxk ob6pasyrorcs o6naka?
B uem 3akmrouaroTcs HaOIIOACHUS 33 00JIAYHOCTHIO?
MexnayHapoaHas kiaccuukaims 00J1aKkoB

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

Uro Takoe spa KOHAeH CAuu?
Kak ornieHuBaercs konndecTBo 001akoB HeOocBoie? KakoB cyTOUHBIN X0/ 001a4HOCTH?
KakoB romoBoii xo 001auyHoCTH?

9. Kak npoBoasT onpe/ieieHrue KOIMIecTBa 00J1aKkoB?

10. Kak omnpenensitor ¢opMy 0051aK0B?

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

3AJTAHUE

1. Onpenenuts popmy 00IaYHOCTH U €€ KOTUUECTBO.

Tema 7. Knumat u kaumaToodpasyomue GpakTopbl.
JlabopaTropnas padora 7.

Llenb paGoTHI: AaTh KOMIIEKCHYIO KJIMMAaTHUYECKYIO XapaKTePUCTUKY TEPPUTOPUN

Samauus

1. Ha3Bath KJIMMaTo00pa3yrome mpoIecchl
2. HazBarb reorpaduueckue HakTopsl KIumara

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

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

5.Chenarp KIMMAaTHUYECKUHA aHAINA3

6. CocTaBUTH KPAaTKYIO KIMMATUYECKYIO XapaKTEPUCTUKY JIF000H BHIOpaHHON TEPPUTOPHH O
IUIaHY:

1) pusuko-reorpapuueckoe Mmoa0KeHHe

2) BnusiHKE reorpaduyeckux (HakTopoB KIMMaTooOpa3oBaHus : reorpaduyeckas upoTa, BEICOTa
HaJl YpPOBHEM MOpSsI, pacipeieJICHUe CyIIH U MOpsl, OKeaHH4eCKUe TeueHus, popmsl penbeda,
pacTUTENbHBINA TOKPOB, IOYBA

3) ocHOBHBIE (PAKTOPHI KIMMATOOOPA30BAHMS:

COJIHEYHasl paauans (COTHEYHas paguanus— TeMIlepaTypa BO3IyXa);

LUPKYJSIUs aTMocepsl ( THITBI BO3AYIIHBIX Macc, OaprHuecKue IEHTPHI 10 Ce30HaM, HalpaBJICHHE
TOCHOJICTBYIOIINX BETPOB

4) pactipeqienieHHe OCaIKOB IO CE30HAM;

5) THI KJIMMaTa U OCHOBHBIE €TO YEPTHI;

6) olleHKa KJIMMaTa TEPPUTOPHH JJIS )KU3HH U JICSITEIILHOCTH YEIO0BEKa,

Tema 8. Kinnaccupukanuss KJIuMaToB
Jlaboparopnas pabora 8.

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

1.Paccmotpets cxemy kinaccudukanuu b. Anucosa. Jlath xapakrepucTtuky kimmara Poccuun
COIJIaCHO KJaccu(pUKauu AiarcoBa

2.Pa3zobpatb cxemy knaccupukanuu B. Kenmena. Kakue bl kiimmaTa B Poccuu BEICISIFOTCS
coryiacHo kiaccudukanuu B. Kennena

3.B yem cxo/cTBO 1 B UeM paznuuus AByX Kiaccupukanuii Kermena?

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

KoHTponbHbIE BOIPOCHI.

1.0Oxapaktepu30BaTh CpEIM3EMHOMOPCKUIN KIUMAT
2.PaccmoTpets TeppuTopuio Poccuu 1 onpeeniTh THITHI KITMMaTa
3. JlaTb cpaBHUTENBHBIN aHANU3 KiauMara JIoHgoHa U AcTaHbl

4. Kakue K1MMaThl caMble paclpoCTpaHEHHbIE Ha 3eMie

5. Oxapaxrepuzoarb knumar Cpennero [loBomxbs

Tema 9. U3meHeHus1 KJIMMaTa
JlaGopaTropnas padora 9.

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

3az[aH1/Ie: IMOCTPOUTH KOMILIICKCHBIC Fpa(i)I/IKI/I ToaA0BOI'0 X04a OCHOBHBIX MoKa3aTesie KiIuMara
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(IPOIOJKUTENBHOCTH COTHEYHOTO CUSIHUSA, TEMIIEpaTyphl U BIKHOCTH BO3/1yXa, KOJIMYECTBA
0CaJIKOB) JIJIsl KOHKPETHOI'O I'0J1a U CPABHUTH UX CO CPEHUM MHOTOJIETHUM T'0JIOBBIM XOJIOM.
JlanHble mpuBeIeHBI B Ta0JIULIE.

Pexomennamnuu:

[Tpu nocTpoeHnu rpauKoB y4ecThb, 4TO MO0 TOPUIOHTATIHLHONU OCH OTKJIA/IbIBAIOTCS MECSIIBI B
Macmtade 1 cMm: 1 mecsnn

[To BepTUKaIBHON OCH MPOJOJIKUTEILHOCTD COIHEYHOTO CUSTHUS PUBOAUTCA B Maciitade 1 cm: 40
yacoB, Temreparypa Bo3ayxa 1 cm:4°C, otHocutenbHas BiakHOCTh 1 cm:10%, komuuecTBO
OCaIKOB JIaeTCA B BUIE CTOJIOMKOB B Maciurade lem: 10MMm.

B ommcanuu rpaukoB HEOOXOMMO yKa3aTh HAaMOOJbIIee M HAUMEHbIIIEEe 3HAYCHUE B TOJTY,
aMIUIMTYAY TOI0BOTO XO0/a KaKJ0T0 IMOKa3aTess Kiaumara, Bpems (Mecsll ) HaCTYIUICHUs
MaKCHMyMa U MUHUMYyMa B KOHKPETHOM T'OJIy M 110 MHOTOJICTHHM JTaHHBIM.

ConoctaBneHue TaHHBIX KOHKPETHOTO TO/Ia CO CPEAHUMH MHOTOJIETHUMU 3HAYCHUSIMHU (HOPMaMHU )
MIO3BOJIAT OTPEACITUTh AHOMAIUH (OTKIIOHCHHSI OT HOPMBI) 3HAYCHUN ITHX BEJIMYUH B U3y4aeMOM
TOJIy Y BBISIBUTH MECSIIIBI C MOJOKUTEIBHBIMU U OTPUIIATEIbHBIMU aHOMATHSIMH.

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

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

KoHTpoIbHBIE BOITPOCHL:

1. Ilepeuucnaure BO3MOXKHBIE  MPUYUHBI M3MEHEHHH KIMMara Ha MOPOTSIKEHUU
CYIIECTBOBaHUA 3e€MJIU
[Tepeuncnure KpaTko METOJIbI BOCCTAHOBJICHUS KIIMMATOB MPOIIIOTr0
OxapakTepu3ynTe KIMMaTHYECKUE YCIOBUS MIICHCTOICHA.
4. Korpaa Hauanoch nocieaHee ojaeaeHeHue?

wn
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Kak MeHsuIcs KiuMaT B HICTOPUYECKOE BpeMs?

Kakne HaOmomamuch W3MEHEHHS KIMMaTa B MEPHOJ HMHCTPYMEHTAIBHBIX
HaOJIFO NeHnit?

7. KakoBbI OCHOBHBIE PUYHHBI BO3MOKHBIX aHTPOTIOTCHHBIX U3MCHCHHN KITUMAaTa.

oo

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®EPATOB

JauHb1it Bug paboThl HE TpeaycMoTpeH YII.

BoOoo~Noa~LONE

12
13

0.
11.

9. IEPEYEHbB BOITPOCOB K 9K3AMEHY (BAUYETY)

Uro Ha3bIBaeTcs aTMocdepoit?

Yro Takoe crparudukarms arMmocgepbl?

Ha xakue ceps nenurcst armocdepa.

Kakwue rasbl BXOZST B cOCTaB Bo3ayxa?

B uewm 3akmrouaercs 3amuTHas posib 030Ha?

Kaxkast Hayka Ha3bIBaeTCsI METEOPOJIOTHEI?

Uto Ha3BIBACTCS KIMMATOJIOTHEN?

Yro Takoe morona’?

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

. Urto Takoe METCOPOJOTNICCKaA ceTh?
. HazoBute OCHOBHBIC Tpe60BaHI/I$I K MGTGOpOHOFI/I‘IeCKOﬁ CTaHIIMH u K

METEOPOJIOTHYECKUM IPUOOpaM.

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

HanboJee

23.
24,
25.
26.
27.

Onumute 3a1a4u BeceMUpHON METEOPOTOTHYECKON OpraHUu3alliH.

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

KaxoBa pons BoasiHOrO mapa B armochepe?

Kak MeHsieTcst cocTaB Bo3/lyxa ¢ BBICOTOM ?

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

Yro Takoe po3a BETPOB U KaK OHA CTPOUTCS?

HazoBuTe npubops! Uit n3MepeHust HapaBiIeHUs U CKOPOCTHU BETpa

Yro Ha3pIBaeTCs MPSIMON COJTHEYHOM paguaruein?

Kak mnornomiaercs conmneunast paguanus B atmMocdepe? Kakue BemectBa sBISIOTCS
CHJIBHBIMU TOTJIOTUTENSAMH ?

UYro Takoe anpOeno? Yemy paBHO MIaHeTapHOE alib0en0?

Yro Ttakoe kapThl Oapuueckoit Tonorpapuu? Uro Takoe nzorurca?

Yro Takoe cuHonTHyeckas kapTa? Ha3oBure nmpusemMHbIe KapThl

YTo Ha3BIBAIOT TETUIOBBIM PEXKUMOM aTMOC(hepbI?

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

aTMocdepy?

28.

Kakue ¢usmyeckue mporecchl OnpenensioT pa3iudie B TEIUIOBOM PEXHME TOYBBI U

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

29.
30.

Uto Takoe cyTouHas aMIUIMTYJla TeMIepaTypbl Bo3ayxa?
Yrto Takoe MCKAYCYTOUHAA HU3MCHYUBOCTL TCMIICPATYPbl W KaK OHA MCHACTCA B

3aBUCHUMOCTH OT IIHPOTHI?

31.
32.

®opma A

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

Yro Takoe BIaroo0opoT?.

Uro takoe konaeHcanus? Kak mpoucxoauT KoHAeHcaus B atMocdepe?

Yro Takoe obsaka? Urto Takoe Tyman? Kakas pazHuiia Mexay 00JIaKOM B TYMaHOM?
Onumure MeXIyHapOAHYIO Kiaccupukanuio obmakoB. Kak genstcs obnmaka 1o

BBICOTAM HUX 06pa3OBaHI/IH?

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

AmmcoBa?
56

Kakum 00pazom moapasfaemnstoTcst OCaki B 3aBUCHIMOCTH OT YCJIOBUN X 00pa3oBaHUs?
Hazosure u onumute npubop it U3MEPEHUs 0CaaKOB.

Kak mpoBosTCst HAOIIOJCHUS 32 CHEKHBIM TIOKPOBOM?

Onummre noroxy B LMKJIOHE

Onumure Noroay B aHTULUKIIOHE

Yro nonumaercsa noj arMmochepHsiMu ppoHTamMu?

Uro Takoe HenepruoIu4ecKre N3MEHEHUS [TOT0/1bI?

N3 KakuX KOMIOHEHTOB COCTOUT KIMMaTHYecKasi cucrema?

[lepeuncnure reorpaduyeckre GakTOpsl KIMMATA.

KakoBo BiausiHME Ha KJIMMAT reorpapuueckoi MMUpoThl?

Kak Biuser Ha K1MMaT BbICOTa MECTa HaJl YpPOBHEM Mops?

Kak BinsieT Ha KIMMAT paclpeneacHue Ha 36MHOM 11ape CyLIH U MopsA?

Kakum 00pa3oM BiMsieT Ha KJIMMAT PACTUTENbHBINA U CHEXKHBIM TOKPOBBI?

Yro noHuMaeTcs noJ MUKpOKJIUMATOM?

Onwumure 0co0eHHOCTH MUKPOKIIMMAT JIeca.

B ueMm 3agaua kiaccuukanuy KIuMaron?

CKoOJIbKO THIIOB KJTuMaTa B Kiaccudukanuu B. Kenmena?

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

Kakoli rnaBHBI NPUHIMI  TOJIOKEH B OCHOBY Kiaccupukauuu kiaumaroB b.IL.

HepetmanTe BO3MOJXHBIC TMIPUYHUHBI W3MEHEHUI KiIMMaTa Ha HOPOTAKCHUU

CYIICCTBOBAHUA 3emin.

57.
58.
59.
60.

Ilepeuncinre KpaTKO METObI BOCCTAHOBIICHUS KIIMMATOB MPOILIOTO.

Kak MeHsuics KIMMaT B UCTOPHUYECKOE BpeMsi?

Kakwne HaOr01a1MCh M3MEHEHHUS KIIMMaTa B IIEPHO HHCTPYMEHTAIBHBIX HAOIIOICHNN ?
KaxoBbI OCHOBHBIE IPUUNHBI BO3MOXHBIX AaHTPOIIOT€HHBIX U3MEHEHUN KiuMara’?

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Copep:xanue, TpeOOBaHHUSA, YCIOBUS M TOPSAIOK OpPraHU3al[MM CaMOCTOSITENIbHON paboTh
oOyyaromuxcst ¢ yuetoM (opMbl 00YUEHHUsI ONpenesitoTcss B cooTBeTcTBUU ¢ «llomoxkeHnem o6
OpraHU3aIi CaMOCTOSTEIbHON pabOThl 00YJAIOIIMXCSA», YTBEPKICHHBIM Y YeHbIM coBeToM Yil'V
(mpotoxoin Ne8/268 ot 26.03.2019 1.).

®dopma 00yueHust — ouHasl.

®opma
Bua camocTosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebrno2co mamepuana, Oobem | (nposepka
HasBanue pa3ieioB u TeM peutenue 3a0au, pegpepam, 00K1ao, B peuterus
KOHMPOAbHASL paboma, no020moeKa K gacax 3a0adu,
coaye 3auema, IK3amena u op.) pegepama u
op.)
1. Beencnue e IIpopaboTka yueGHOro MaTepuana ¢ 6 TECTUPOBAHHUE,
UCIIOJIb30BaHUEM PECypCOB y4eOHO- YCTHBIi
METOAMYECKOr0 ¥ HHGOPMAIIMOHHOTO o1Ipoc,
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obecneyeHns JUCIUIUINHEI; 9K3aMeH
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka K cjade dK3aMeHa
Bosaymnas ob6onouka | e IIpopabGoTka yueOHOro MaTepHaa ¢ TECTUPOBAHUE,
HCITOJIb30BaHUEM PECYPCOB y4eOHO- YCTHBIH
METOJIMYECKOT0 U HH(POPMAITMOHHOTO 011poc,
obecneyeHus JUCIUIUINHEI; S5K3aMCH
e [loaroroBka K TECTUPOBAHUIO;
o [loaroroBka K ciade SK3aMeHa
CosiHeuHas paauanus e IIpopaboTka yueOGHOro MaTepuana ¢ TECTUPOBAHHUE,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
METOIMIECKOT0 U HH(POPMAITUOHHOTO 011poc.,,
obecneyeHns JUCIUIUINHEI; S5K3aMCH
e [loaroTroBka Kk TECTUPOBAHUIO;
e [loaroroBka K cjpade 3K3aMeHa
Eapnqecme I10JI€ U ° Hpopa60TKa y‘Ie6HOI‘O MaTtepuana ¢ TECTUPOBAHUE,
BO3JIYIIHBIC JBM)KCHUS | HMCIOJIH30BAHHEM PECYPCOB YUEOHO- YCTHBIN
METOAMYECKOr0 M HH(GOPMAIIMOHHOTO ompoc,
o0ecneyYeHHs JUCIUILINHEI; OK3aMEH
e [loaroroBka K TECTUPOBAHHMIO;
e JloaroroBka K cjaue dK3aMeHa
Tenosoi pexumM ° Hpopa60TKa yqe6H0r0 MaTepuana ¢ TECTUPOBAHUE,
aTMocdepsl U 3eMHOI HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- YCTHBIH
IOBEPXHOCTH METOIUYECKOTO ¥ HHPOPMAIIMOHHOTO ompoc,
obecrieueHys AUCHUIINHBL 9K3aMCH
e [loaroroBka K TECTUPOBAHHIO;
e [loaroroBKa K cjgade dK3aMeHa
Bona B atmocdepe e [IpopaboTka yueOHOTO MaTepuana ¢ TECTUPOBAHMUE,
YICTIONIb30BAHUEM PECYPCOB yIeOHO- YCTHBIH
METOAMYIECKOr0 U HH(POPMALUOHHOTO ompoc,
obecrieueHys AUCIUIINHBL 9K3aMCH
e [loaroroBka K TECTUPOBAHHIO;
e [loaroroBKa K cjgade dK3aMeHa
Kimmar n e [IpopaboTka yuyeOHOTO MaTepuana ¢ TECTUPOBAHHUE,
KJIMMaTOOOpPa3syIolME | MCHOIL30BAHUEM PECYPCOB yUeOHO- YCTHBIN
dakTopbl METOANYECKOTO ¥ HH(GOPMAITMOHHOTO ompoc,
obecreueHus TUCIUTLINHEL 9K3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
o JlonroroBka Kk ciade DK3aMeHa
Knaccudukanus e [IpopaboTka yueOHOTO MaTepuana ¢ TECTUPOBAHMUE,
KIMMaToB. Kiumarern UCIIOJIb30BaHUEM PECypCoB yueOHO- YCTHBII
3emin METOIUYECKOTO ¥ HHPOPMAIIMOHHOTO ompoc,
obecrieueHns AUCIUILIMHBL OK3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka K cgade dK3aMeHa
H3menenus knumara ° HpopaGOTKa yqe6H0ro Marepuana ¢ TECTUPOBAHUE,
UCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIi
METOANYECKOT0 M HH(HOPMAIIMOHHOTO O1Ipoc,
SK3aMEH

®opma A
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obecneyeHns JUCIUIUINHEI;
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K ciade dK3aMeHa

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

a) Cnmcok peKoMeHIyeMOH JUTePaTypbl
OCHOBHAS:

1. Tloxporckas E.H., DOxomormveckas xumus armochepbl VYueOHoe mocodue./ E.H.
[Toxposckas - M. : M3parensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7 - Tekcr :
anexktponuei  // OBbC  "KoncympranT  crymenta" @ [cait]. - URL

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

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

JOTIOJIHUTEIbHAS:

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

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

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

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

3. Xaxanmna, T.W. Xumusi oxpyxaromed cpeapl: y4eOHUK JUIS  aKaJEeMHYECKOTo
6axanaBpuata / T. . Xaxanuna, H. I'. Hukutuna, . H. [letyxoB. — 3-e u3n., nepepa0. u
nor. — Mocksa : M3parensctBo FOpaiit, 2019. — 233 ¢. — (bakamaBp. AkageMHYecKHi
Kkypc). — ISBN 978-5-534-00029-0. — Texkcr : anekrponHsiit // OBC IOpaiit [cailt]. —
URL.: https://urait.ru/bcode/431145

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

y4eOHO-MEeTOAnIeCcKast:

1.Canaxoga P. X. MeTtoanueckne peKOMEHIAIUN JIJIS1 BEITIOJIHEHUS CAMOCTOSITEIHHOM pabOoThI
CTYJICHTOB IO TUCIUIUTHHE «Y4YeHHe 00 aTMocdepe» IS IKOJIOTUYECKOTo (aKynbTeTa /
P.X. Canaxoga; Yal'V, Okomn. dak. - YuesaoBck : Yal'VY, 2019. - 3arn. ¢ skpaHa;
Heomny0nukoBanHbIN pecypc. - DneKkTpoH. TekcToBble qaH. (1 gaiin : 279 Kb). - Teker :
3JIEKTPOHHBIMN.
http://lib.ulsu.ru/MegaPro/Download/MObject/5181

2.CanaxoaP.X. YyeOHO€ TOCOOHME TSI CAMOCTOSATENBHOM paboThI CTYICHTOB TIO
muctumnHe "Yuenue 06 atmocdepe” / P. X. Canaxosa; Yal'V, Dkoin. dak. - YIBSIHOBCK :
Yal'y, 2019. - 3arn. ¢ akpana; Heomy6nukoBaHHBIHM pecypc. - DJIeKTPOH. TEKCTOBbIE J1aH. (1
daiin : 225 KB). - TekcT : 3IeKTPOHHBIA.
http://lib.ulsu.ru/MegaPro/Download/MObject/1502

3. CanaxoBa Paymie XanumysnoBHa.

MeTeoponorus U KIIMMAaTOJIOTHS : AJIEKTPOHHBIN yueOHbI Kype / CanaxoBa Paywe
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XanumysosHa; Y'Y, Dkoi. dax. - YibsHoek : YaI'V, 2019. - (QneKTpoHHBIN y4eOHBI
Kypc). - 3ari. ¢ 3TUKeTKH Jucka; [TonHbli TekeT gocTyneH Ha O6pa3oBaTeIbHOM IOpTal
VaI'V. - Dnekrpos. Tekcrobie naH. (1 ¢aiin : 0,77 MB). - TekcT : 2J1eKTpOHHBIH.
http://edu.ulsu.ru/cources/987/interface/ ‘
4.Canaxosa P. X.Meroauyeckue peKOMEHIAIMH IS BBITOJHEHHUS CAMOCTOSTENbHOM pade
CTYZEHTOB 10 AUCHHIUTAHE «MEeTeoposIorus U KIMMAaTOJIOTH» Ul 3KOJIOTHYECKOro
daxynsrera / P. X. Canaxosa; Yul'Y, Dxoi. pak. - YussHoBek : Yal'V, 2019. - 3ari. ¢
skpana; Heomy61MKoBaHHBIA pecype. - DIeKTpoH. TekcToBele AaH. (1 daiin : 277 Kb). —
TexcT : 3eKTPOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/5183
5.CanaxoBa P. X. Merouueckie peKOMEHIAIMH ISl BBIIOJIHEHHUS CAMOCTOSTEIbHOMH pab:
CTYJIEHTOB IO JUCHHUILIMHE «JIeCHas METEOPONIOTHS» Il 9KOJIOTHIECKOTO (paKybrera /
. CanaxoBa; YuI'Y, Okoin. dak. - YibsHoBck : Yal'Y, 2019. - 3aru. ¢ akpaHa,
Heomy611MKkoBaHHBIH pecypc. - DNeKTpoH. TekcTosle aaH. (1 daiin : 300 Kb). - Teker :

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

CoriacoBaHo: /
I'n.6ubmiorexaps OOIT/ biususikosa M.A./ %/%/ / AL L
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0) IIporpammHoe oOecnieyeHue:

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

6) Ilpogpeccuonanvnvie 6a3vl QanHBIX, UHPOPMAUUOHHO-CRPABCOYUHBLE CUCHIEMbL

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRbooKks : 21eKTpOHHO-OMOIMOTEYHAS CUCTEMA : CaT / rpymma koMmmanuii A [Tu Ap
Menua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum pgoctyna: s
3apEeruCTpUp. Mojab30BaTeNeH. - TEKCT : 3JIEKTPOHHBI.

1.2. IOPAUT : osnektpoHHO-OMGmMoTeuHas cuctema : caiit / OOO DieKTpoHHOE
m3matenbctBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxum
JOCTyMa: JIJIsl 3apPETUCTPUP. MOJIb3oBaTesel. - TeKCT : 37eKTPOHHBIM.

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

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

[erepOypr, [2020]. — URL.: http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com. — Pexum mgocTyma: uis 3apeructTpup. mojib3oBateneil. — TekcT
3JIEKTPOHHBIMN.

1.5. Znanium.com : anekTpoHHO-O0MbOIHoTeYHas cuctema : cailT / OO0 3Hanuym. - MockBa,
[2020]. - URL: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com. — Pexum
JIOCTyTA : JUIsl 3apETUCTPUP. TTOJIb30BaTeNel. - TEKCT : 3JIEKTPOHHBIM.

1.6. Clinical Collection : Kkomjgekiuss I MEIUIMHCKAX YHHBEPCUTETOB, KIMHUK,
METUITMHCKUX OnOIMOTEK /! EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexwum gocTymna : Jisi aBTOPH3. MoJib3oBaresei. — Teker :
JJIEKTPOHHBIN.

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

3. ba3pl JaHHBIX EPHOAUYECKUX U3IAHMIL:

3.1. ba3a naHHBIX NEPUOAMYECKUX H3JAaHHUH : 3JekTpoHHble xypHainsl / OOO UBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum pmoctyma : mis
aBTOpHU3. NOJIB30BATENEN. — TEKCT : AJEKTPOHHBIN.

3.2. eLIBRARY.RU: HayuHas osnekTpoHHass OubOmuoteka : caiitr / OOO Hayunas
OnekTponHas bubmmorexka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum noctyma : ams
aBTOPH3. OJIb30BATENEN. — TEKCT : AIEKTPOHHBIN

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

4. HaunoHanbHasi 3J1eKTPOHHAsi OM0IM0OTEKA : dJIEKTpOoHHAsT OubnamoTeka : penepanpHas
rocyJapcTBeHHas WH(pOpMaIMOHHas cucTema : calT / MuHnuctepctBo KynsTypsl PO ; PI'b. —
Mocksa, [2020]. — URL:http://www.studentlibrary.ru/pages/catalogue.html https:/m36.pd. —
Pexum noctyna : Juis noiab3oBareneld HayqHoi OMOaroTeku. — TeKCT : 3J1eKTPOHHBIMN.

5. SMART Imagebase I EBSCOhost : [mopran]. — URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum gocrtyma : Ui aBTOPHS.
nojb3oBaresnei. — M3o0paxkeHue : 2eKTpOHHBIE.

6. Penepanbable HHPOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIbI:
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6. ®enepaabHbIe HHPOPMALMOHHO-00Pa30BaTe/IbHbIE IOPTAJIbI:

6.1. EnuHoe OKHO jocTyma K oOpa3oBaTelbHBIM pecypcaM : (eaepaabHBI MOpTal
yupemurens PI'AOY JITO [IPI'OIT u UT. — URL: http://window.edu.ru/. — TekcT : 31€KTpOHHBI

7. Ob6pa3oBaTeibHbIE pecypebl Yal'y:

7.1. Dnexrponnas Oubmmorexka Ynl'Y : momyne ABUC Mera-ITPO / OO0 «/la
Oxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum poctyna : Uil HOJIb30BaTell
Hay4yHO! Oubmmorexu. — TeKCT : 3eKTPOHHBIH.

7.2. O6pazoBarenshbiii mopran Yial'V. — URL: http://edu.ulsu.ru. — Pexxum noctyna : 1
3aperucTp. moyb3oBarenaei. — TeKcT : 3IeKTpOHHBIN

Ilpodeccnonanbubie HHPOPM2IHOHHBIE PpeCypPChl:

http://www.dvgu/ru/meteo/book/meteobook.htm
http://www.primpogoda. ru/
http://www.pogodaklimat. ru/ climate
www.gidrometeorologiya.ruln.ru
GISMETEO.RU

http://meteoweb.ru

www.pogoda.ru.net

http:/meteorf.ru
www.voeikovmgo.ru

http://www.dvgu/ru/meteo/book/meteobook.htm

CornacoBaHoO:
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

AyauTopuu 1 IPOBEACHUS JICKITUH M CEMUHAPCKUX 3aHATHH, JJIS MPOBEJACHUS TEKYIIETO
KOHTPOJIA U TPOMEKYTOUYHON aTTECTAIlUH, TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAITUH.

AyIATOpPUH  YKOMIUIEKTOBAHBI  CIHCIHAIM3MPOBAHHONW MeOeblo, y4eOHOW  JIOCKOM.
AyIATOpUH I TIPOBEJCHUS JICKIUH OO0OPYAOBaHBI MYJIBTHUMEIUHHBIM O0OpYIOBaAaHHEM IS
npenocTaBieHuss nHGopMauu OoNbIoN ayauTopuu. [loMeneHus st CaMOCTOSTEIIbHON paboThI
OCHAIIICHBI KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO IMOJAKIIOUEHUS K cetH «MHTepHeT» H
obecrieueHreM JI0CTyMa K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeNbHON Cpele, dIEKTPOHHO-
OMOJIMOTEYHOM CHCTEME.

13. CHEHIUAJIBHBIE YCJIOBUSA 1JIS1 OBYYAIOIUXCSA C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA

B cimydae HeoOXoguMmocTH, OOyYarOIUMCS W3 4YHCIA JHI C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH  370pPOBbsl  (TI0 3asIBICHHIO OOYYArOIIErocsi) MOTYT TpearaTthCsi OJHU U3
CIICAYIONIMX BApUAHTOB BOCHPUATHS HMHGOpMAIMM C YY4ETOM UX  HUHIAUBUAYAIbHBIX
MCUXO(PU3NIECKIX OCOOCHHOCTEH:

— JI7Is1 ML ¢ HapYIIEHUSIMU 3peHUs: B NeyaTHOU (GopMe yBeIMueHHbIM mpudToM; B popme
AIIEKTPOHHOTO JIOKYMEHTa; B ¢opMme ayauodaiina (mepeBol ydeOHBIX MaTepHalioB B
aynuodopmar); B meyaTHOM ¢opme Ha s3blke bpaiinsg; uHIUBUAyallbHbIE KOHCYJIbTALlUU C
pUBJIEYEHHEM TU(DIIOCYPIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

— IS UL ¢ HapYIICHUsIMU cilyXa: B MeyaTHoil opme; B popMe 3IeKTPOHHOTO TOKYMEHTA;
BUJEOMaTepHanbl C  CyOTUTpaMu; HHJIWBHUIyaJbHbIE KOHCYJIbTAlUK C  IPUBJICUYECHUEM
CYpJIOTIepEeBOJUNKA; UHANBUIYAIbHBIE 33JJaHNs U KOHCYJIbTAllUY;

— JJIs JIAL C HapyLIEHUsIMU ONOPHO-JIBUTaTENILHOrO allapara: B nedaTHoi (opme; B popme
3IIEKTPOHHOI'0 IOKYMEHTa; B (hopMe ayanodaiisna; MHIMBUIYaIbHbBIC 3alaHUs U KOHCYJIbTAIUH.

- B Clydyac HEOOXOJMMOCTH HCIIOJIb30BaHHS B Y4eOHOM TMpoOIeccCe YacTUUHO/
WCKIIFOUMTENIFHO JIUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTWH, opranm3aius padoter IIIIC ¢
obOydaromumucs ¢ OB3 u uHBaIMIaMu TpeaycMaTpPUBAECTCS B AJIEKTPOHHOW WH(MOPMAIMOHHO-
00pa3zoBaTeNbHON CPE/Ie C YIETOM WX MHANBUIYATBHBIX MICHXO(DU3UIECKUX 0OCOOCHHOCTEH

PaspaboTank ’W JXOIEHT P.X. CanaxoBa

7
(noonucs) 7 (QonoicrHocme) (DHO)
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