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1. IIEJIA 1 3AIAYA OCBOEHWSI TUCIUATIIMHBI

Lesin ocBOeHUs ANCIUTLIHHBI:

- (hopMUpOBaHKE y CTYJCHTa KOMILJIEKCA HAYYHBIX 3HAaHUI 00 OCHOBHBIX (PH3UKO-XMMHYECKHX
nporieccax U SBJICHUSX, MPOTEKAIONINX B aTMOc(epe B UX B3aMMO/ICHCTBHH C 3¢MHON
IIOBEPXHOCTBIO U KOCMUYECKOU CpesoH,

-M3y4eHUE 3aKOHOMEPHOCTEH (OpMUPOBAHUS KIIMMAaTa B Pa3IMYHBIX reorpapuuecKux paoHax.
-opMupoBaHue y CTYJEHTa KOMILIEKCHBIX 00IIeNpOdeCCHOHANBHBIX U MPO(HEeCCHOHATBLHBIX
KOMIIETEHIIHI B Cepe IKOJIOTHH.

JlMcuuIuinHa OpUEeHTHPOBAaHA HA OJTOTOBKY CTYJIEHTOB K OCBOCHHUIO B JalibHEHIIIEM
OMOJIOTMYECKHUX M DKOJIOTUYECKUX TUCIUIUIMH, OMUPAIONIUXCS Ha o0lereorpaguueckue
3aKOHOMEPHOCTH

3agauu ocBOCHMS IMCHUIIIMHBI:

® U3JI0)KEHHE OCHOBHBIX CBEJICHHUI O METEOPOJIOTrHUYECKUX BEIHUNHAX U
aTMOc(hepHBIX SBICHUSIX;

® U3ydYeHHUE OCHOB (PM3UKU M JUHAMUKHA aTMOCQEPHI;

e M3y4yeHHUE 3aKOHOMEPHOCTEHN paJuallMOHHbIX IPOLECCOB;

¢ U3y4YeHHE TEIJIOBOTO PeKUMa aTMOCc(hephl;

® M3y4YeHHE KOMIUIeKca (PU3HUECKUX MPUOOPOB U METOJIOB, MPUMEHSEMBIX IS
MO3HAHUS aTMOC(HEPHBIX MPOIIECCOB,;

® H3yYCHHE MPOIECCOB, MPOTEKAIINX B aTMOochepe, GOpMUPYIOMIUX TTOTOLY U KIUMAT
Ha TUIaHeTe;

® H3yYeHHE OCHOBHBIX KJIIMMATOOOPA3yIOIIMUX MPOLECCOB,;

e (opMupoBaHHE y CTyJEHTA TEOPETHUECKUX 3HAHUH O COBPEMEHHBIX MpoOIeMax U MpUUMHAX
W3MEHEHUs KIIMMaTa,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huctmmummaa 51.0.30 «Yyenue o0 atmocdepe» BXOTUT B OJOK 00S3aTENBHBIX JUCIHILTAH
0a3oBoii yactu. Mi3ydaercs B IepBOM CEMECTpe EPBOTO Kypca.

W3ydyeHrne nUCUUIUIMHBI Oa3upyeTcs Ha 3HAHUSIX MaTeMaTUKH, (U3MKHU, XUMUHU, reorpaduu,
MOJYYCHHBIX B paMKax cpelnHeil oOmeoOpa3oBaTteiabHON 1Kokl [lepen HayamoM H3ydeHUs
JUCHUIINIMHBI CTYACHT JOJIPKCH 3HATh OCHOBHBIC 3aKOHBI (1)I/I3I/IKI/I 1 XUMUH, UMCTb NPCACTABICHUC 00
OCHOBHBIX METEOPOJIOTHYECKUX MPHOOpax U 00 M3MEHCHUH KJIMMAaTa Ha TUIaHETe.

JucnurnnuHa u3y4aeTcsl B OJTHOM CEMECTpE ¢ YIeHHEM o ruapochepe u yaenuem o omocdepe.
Tak >xe OHa SIBIISETCS MPEIIISCTBYOMIEH IS MOTOTOBKH K ciade u caade [0,

3. IEPEYEHb INTAHUPYEMBIX PE3YJbTATOB OBYUEHUS 11O AUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHMUSA
o11on

[Tporecc n3yueHust IUCUUIUIMHBI HANIPaBJIeH HAa (OPMUPOBAHUE CIETYIOMUX KOMIIETECHIIHIA:

Kop n HaumeHoBaHue Ilepeyenb MIaHMpPyeMbIX Pe3yJbTATOB 00YUYeHHS MO TUCHHUILIIMHE
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peanusyemowm (MOAyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMH A0CTHKEHH S
KomMmneTeHuum KOMIIeTeHIU
OIIK-5 3HAaTh: COCTaB M CTPOCHUE aTMOC(EPHI
HOHATUS TEIUIOBOTO M pPaJUallMOHHOrO OamaHca atMocdepbl M HX
crioco0eH pemarh | YpaBHEHUS,
CTaHJApTHbIE 3a[auM | IIOHATHSA TEMIIEpPaTypHOro, 6apuYecKOro pexkuma, BIaru B armocdepe,
npohecCHOHATLHOM UX MECTO U pOJIb B METEOPOJIOTUYECKUX IIPOLECCax;
JIEATEILHOCTH B | OCHOBHBIE XapaKTEpUCTUKH IOTOABI M a3kl IIPOTHO3MPOBAHUS;
00JIaCTH ~ DKOJIOTHHM, | TUIIBI KIIUMATa U UX XapPaKTEPUCTUKHU
IPUPOIOIIOIL30BaHMs | YMETh: ONPENEIATh XapaKTEPUCTUKU OCHOBHBIX KIMMAaTHYECKHX
U OXpaHbl IPUPOJBI C | JIIEMCHTOB;
HCIIOJIb30BaHUEM OIUCBIBATh aTMOC(EpPHBIE MPOLECCHI, SIBICHUS, TUIBl KJIUMaTa U UX
nH(pOpMaIILOHHO- MOCJIEACTBHS;
KOMMYHHMKAI[MOHHBIX, | KapTorpapupoBaTh u aHalIM3UpPOBATh CUHOIITUYECKHUE u
B TOM yycie, | KIMMaTU4eCKUE KapThl.
reouHpopManuoHHbIX | Biaaaers: [IPaKTUYECKUMU HaBBIKAMH [IPOrHO3UPOBAHUS
TEXHOJIOTUH HEIpEAHAMEPEHHBIX M INPEIHAMEPEHHBIX BO3JECHCTBUM 4YEJIOBEKa Ha
KJIMMaT:
METOJIaMU OLIEHKH COCTOSIHUS aTMOCc(epsl
BJIaJIeTh METOJIaMH TOUCKAa U oOMeHa nH(popMaluend B r100albHbIX U
JIOKQJIBHBIX KOMIIBIOTEPHBIX CETAX; OTBETCTBEHHOCTH 3a KadeCTBO
paboT M Hay4HYIO JOCTOBEPHOCTh PE3yJIbTaTOB

4. OBLIAA TPYAOEMKOCTD JUCIUIIJINHbBI

4.1. O0beM TMCHUIIMHBI B 3a4€eTHBIX efuHUIAX (Bcero): 4 3E
4.2. no BuaaM y4eOHoi padoThI (B 4acax):

KosanuectBo yacos (popma o0yuenunsi — 04Has)
Bup yuyeoHoii padornl Bcero no B T1.4. mo cemecTpam
IUIAHY 1 2 3 4
1 2 3 4 5 6
KonrtakTHas pabota 54 54 - - -
00yyJaroImuxcs ¢ mpenoaBareiem
B COOTBETCTBUH C YII
AyIUTOpHBIE 3aHATHUSL:
o Jlekmun 18 18 - - -
® CeMHHAaphl U MPaKTHYECKHE - - - - -
3aHATHUS
e nabopaTopHbie paboTHl, 36 36 - - -
MIPAKTUKYMBbI
CamocrosiTenpHas pabora 18 18 - - -
®dopma TeKylIero KOHTPOJIs TECTHUpPOBa- |TECTUPOBa- - - -
3HAHUU U KOHTPOJIS HUE, HHUE,
CaMOCTOSITEIbHON PabOTHI: YCTHBIN YCTHBIN
TECTUPOBAaHUE, KOHTP. paboTa, orpoc orpoc
KOJUIOKBUYM, pedepar u ap. (He
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MeHee 2 BUIOB)

KoHnTtposb 36 36 - - -
Buas! mpoMexyTo4HON 3a4eT 3a4eT - - -
aTTecTanuu (3K3aMeH, 3a4eT)

Bcero yacoB mo JUCHUILINHE 12 12 - - -

* B ciyuae HEOOXOAMMOCTH HCIIOJB30BaHUS B YUeOHOM IpOIIECce YaCTUYHO/ UCKITFOYUTEIHEHO
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN B TAOIUIIE Yepe3 CIICI YKa3bIBACTCS KOJTUYECTBO YacOB
pa6otsl ITTIC ¢ oOyyaronmMucs Uit TPOBEICHUS 3aHATHI B AUCTAaHIIMOHHOM (popMmaTte ¢ MpUMEHEHHUEM
AIIEKTPOHHOT'O O0YYEHUs

4.3 . Conep:xaHue TUCHHIUIMHBI (MoayJis1). Pacnipeesienne 4acoB mo TeMaM M BHAaM
y4eOHoii padoThI:

dopma 00yueHUs — oyHas

Buabl yueOHBIX 3aHATHH
AyAUTOpHBIE 3aHATHUS Dopma
NpaKTH- | Jadopa- | 3aHATHSA B
Ha3ssanue pa3nesoB u teM | Beero YyecKHue | TOpPHbIC | HHTEpPaK- N Terymero
Jlexkuuu | 3aHsTHs, | padoThl, | THBHO ATEILHAK) - KOHTPOIH
padorta 3HAHM
ceMHHA- | mpakTu- | (dopme
pbl KYMbI
1 2 3 4 5 6 7 8
1. Beenenue. 8 2 - 4 - 2 TECTUPOBa-
HUE,
YCTHBIN
OIpoc
2. Bozgymnas 8 2 - 4 - 2 TECTHUpPOBa-
000J104YKa HHE,
YCTHBIN
orpoc,
3. ConueyHas paauanus 8 2 - 4 - 2 TECTUPOBa-
HUE,
YCTHBIN
orpoc,
4. bapuueckoe nose u 10 2 - 6 - 2 TECTHUpPOBa-
BO3J1yIIHbIE TEUEHUS HUE,
YCTHBIN
orpoc,
5. TennoBoit pexxum 8 2 - 4 - 2 TECTUPOBa-
aTMocdepsl U 3eMHOI HHE,
MOBEPXHOCTHU YCTHBIN
OTpoc
6. Boma B atmocdepe 12 2 - 8 - 2 TECTHPOBA-
HUE
YCTHBIN
OIpoc
7. Kmumar u 6 2 - 2 - 2 TECTUPOBa-
KIIMMATO00pa3yIoIne HUE,
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VIbSHOBCKHI TOCYAapCTBCHHBIN YHUBEPCUTET
@ - Pabouast mporpaMma o JUCLUIINHE
(bakTopsI YCTHBIN
OIIpoc,

8. Knaccuduxanus 6 2 - 2 - 2 TEeCTUPOBA-
kiaumatoB. KiumaTel HHE,
3emin TECTUPOBAHHUE

YCTHBIN
OIpocC
9. M3meHeHMs KIMMaTa 6 2 - 2 - 2 TECTUPOBA-
HHE,
YCTHBIN
OIpocC
UTOTO: 72 18 - 36 - 54 =

5. COJIEPKAHUE JUCLUTIIUHBI (MOIYJIST)

Tema 1. Beenenmne.

Jlexuus -Busyanusanus

Hemn xypca. Ilpeamer kypca. 3agaunm Kypca. OCHOBHBIE TIOHSATHSL METEOPOJOrMU. MeTobl
MCCJIEIOBAHMI M OPTaHU3allds METEOPOJIOTUUECKUX HaOmoaeHuit B Poccuu. OCHOBHBIE 3Talbl pa3BUTHS
METEOpOJIOTUU. MeXAyHapoJIHOEe COTPYJHHUYECTBO B oOnacTu Meteoposiorud. CocTaB M CTpoOeHHe
atMoctheprl. Meteoposnoruss u  knuMarosiorus. OnpeneneHne METeOpPOJOTMYECKMX BEIUMYMH U
atMocdepHbIx sBieHuil. [lonsatus «arMmocdepa», «morojgay, «kKJiIuMmar». MeTOJAbl HCCIIEAOBaHUS,
npuMeHsieMble B MeTeoposioruu. Ilpumenenue kapt. Mereoponornueckas cerb. BMO. Bcemuphas
kaumarundeckas nporpamma (BKIT). OcHoBHBIE 3Tambl pa3BUTHS METEOPOIIOTHYECKUX 3HAHUH.

Tema 2. Bo3nymHas 060/104Kka 3emJu.

Jlexuus -Bu3yanuzanus

CocraB u crpoerue armocdepbl. OCHOBHBIE CJIOM U UX 0cOOeHHOCTU. O30HOBHIN Cciiol. ATMOchepHOoe
nasienue. Temneparypa Bo3ayxa. BonsHoii nap u yriekucisiii ra3. B armocdepe. [InoTHOCT Bo3/tyxa.
BeprukansHoe pacnipenenenue remneparypsl. Berep. TypOynentHocTs. Bo3ayminbie Macchl 1 GpOHTHI.

Tema 3. CosiHeuHasi paguanus.

Jlexuus- KoOHCyIpTANA

Crnextp conHeuHoll paguanuu. CosiHeyHast ocTosiHHAsA. OCHOBHBIE 3aKOHBI M3iMydeHHs. CoJHIIE Kak
UCTOYHUK paauanuu. l3MeHeHne coiHeyHOW paauanuu B aTMocdepe W Ha 3eMHOM MOBEpPXHOCTH.
[Tornomenune coiaHeyHOM panuanuu B atMmocdepe. OTpaxeHHE COJNHEYHOM paguanuu. AnbOeno.
PaguanmonHblii  OanmaHC 3eMHON  TMOBepXHOCTU. TemoBod OamaHC 3€MHOM  TOBEPXHOCTH.
JUITMHHOBOJIHOBOE W3IYYEHHE 3E€MHOM TOBEPXHOCTH U aTMocdepbl. DPQPEeKTUBHOE H3ITyUECHHUE.
[TpyunHBEI N3MEHEHUH TEMIIEPATYphl BO31yXa.

Tema 4. Bapuueckoe mosie 1 BO3AyIIHbIE IBUKECHUS.

Jlexuus- Bu3yanu3anus

Bapuueckoe nosne, 6apuueckue cucreMsl. Vi3MeHeHue aBieHus Bo BpeMeHu. Cuilbl, 1eHCTBYIOIINE B
atMocdepe. Macmtadsl atMocepHbIX ABKeHHA. O0Imas HUpKyIsuus atMocepbl. MecTHbIE BETpHI.
CyxoBen. bapuuecknii 3akoH BeTpa. @poHTHI B atMocdepe. BHeTponmueckas UpKyIsIus atMochepsl.
[Iporuo3 morosl.

Tema 5. TeruioBoii pexxum aTMocgepbl U 3eMHOI MOBEPXHOCTH.
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Jlexuus BU3yanu3anusi.

[TpuunHbBI U3MEHEHUs TeMIepaTyphl Bo3yxa. TemnoBoil pexxuM MmouB U BojxoeMoB. Henepuoaunueckue
U3MEHEHHUs TeMIlepaTyphl BO3yXxa. MexaycyTouHas U3MEHUYMBOCTh TeMIlepaTypsl Bo3ayxa. ['omoBas
aMIUTUTy/la TeMIepaTypbl Bo3ayxa. 3akoHsl Dypwee. TemnoBoir pexum armochepsl. HMuHBepcumn
temriepaTypbl. CyTOUHBIN ¥ TOAOBOM X0/ TEMIIEpaTyphl BO3yXa. 3aMOPO3KH.

Tema 6. Boxa B atmocgepe

Jlexuus - Bu3yanmsanus

Bnaroo6opoT, HachlllleHHe U HCMapseMOCTb. XapaKTEPUCTHKH BIIAXHOCTH BO3ayxa. KoHnmeHcauus u
cyonmmmanus B atMmocdepe. Obmaka. MexnyHapoaHas kiaccudukaius oo6makoB. J[pIMKa, TyMaH, MIJia.
YcnoBust obpa3oBanus U Kiaccuduranus TyMaHoB. OOpa3oBaHuE OCAIKOB M UX BHIBL. ATMOC(EpHBIE
OCaJKU M CHEXHbIN NokpoB. KiimMaTuueckoe 3Hau€HUE CHEXXHOIO MokpoBa. CyTOUHBIM XOJ] OCAIKOB.
['eorpaduyeckoe pactpeaeneHne 0CaaKoB.

Tema 7. Knumat u kaumMaToodpasyomue (paKkTopsbl.

Jlexuus -KOHCyIbTALUA

KiumaTtoobOpasyromue mporecchl. ['eorpaduueckue (akTopsl kmumarta. Teopuu kiumata. BrimsiHue
pacTUTEIBLHOTO TOKpOBa Ha KJIMMATa. [TonsTuss Makpo-, Me30-M MHUKpOKJIMMarta. MeTomsl
UCCIIEIOBaHMSI MUKpOKIMaTa. MUKpokiuMar ropoga. MUKpOKIMMAT Jieca.

Tema 8. Knaccupukanus kiaumaron. Kimmarsl 3emuin.

Jlekuus -Bu3yanu3anus

['eorpaduyeckass 30HAIBHOCTh, MHIEKCHI CYXOCTH M Kod(hduumeHTsl yBiaxkHeHus. Knaccuduxarms
knumaToB. [IpuHnune! knaccudukanuu kiumaroB. Knaccudukamnus knmumaros B. Kenmnena, JI.C. bepra,
B.I1. Anucosa.

Tema 9. U3meHeHus1 KaumMara.

Jlexiusi - KOHCYIbTAIUS

[TpyunHbl WM3MeHeHUN KinMarta. MeTOJAbl UCCIEOBAHHUS U BOCCTAaHOBIEHHUS KJIMMATOB MPOILIOTO.
Konebanuss kimMata B mpomioM. VI3MeHeHHe Kiaumara 3a TMOoclefHee ThicsueneTue. l3MmeHneHue
KIuMaTa B TEPUOJ HMHCTPYMEHTANbHBIX HAOMIOACHM. AHTPOMOTeHHbIE HM3MEHEHUS KIuMarTa.
CoBpeMeHHbIE TeHIEHIIUN U3MEHEHHsI KIIMMaTa Ha TEPPUTOpUN Y IIbSIHOBCKOM 00IacTH.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHNX 3AHATHIA

Jannslit Bug paboTsl He ipeycMoTper Y11

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

Tema.l. BBenenue.
Jladoparopnasi padora 1.

Opraau3zanusi METEOPOJIOTHUECKIX HAOTIOICHUH.

Llenb- MO3HAKOMHUTBCS C OCHOBHBIMH METEOPOJIOTHUECKUMH TNpHOOpaMH, METOAAMU HU3MEpEHHil,
IPOBECTU METEOPOJIOTHUECKUE HAOIIOICHUSL.

B pesynbrare BBINOIHEHUS J1a0OPATOPHBIX PabOT CTYIEHTHI JOJIKHBI 3HaTh YCTPOMCTBO U NPHUHIIMII
JIEHCTBUSL METEOPOJIOTUYECKUX TPUOOPOB, O MpoIeccax, MPOTEKAIOIIUX B aTMocdepe, O MOroJe U ee
MU3MCHEHUSX.

[To oxOHYaHUU KaXK01 JTaOOpaTOPHON PabOTHI CTYACHT CIAET OTYET B MMCHbMEHHOM BH/IE.
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Bomnpocs! k Teme.
1. KakoBsl TpeOOBaHMS K METEOPOIOIHYECKOH TTomaaKke?
2. HazoBuTe OCHOBHBIE METEOPOJIOTHYECKHE TIPHOOPHI?
3. KaxoBbl TpeOoBaHUs K HA3EMHBIM METEOPOIOTUIECKIM HAOIIOACHUSM.
4. B xakue CpOKH ITPOBOSTCS METEOPOJIOTHYECKHE HAOIIOACHU?
Merteoposornueckue HaOIIOACHUS - 3TO U3MEPEHHUS M KAYeCTBEHHBIC OIICHKU METEOPOJIOTHYECKUX

AIIEMEHTOB | siBJICHUNA. K HUM OTHOCSATCS : TeMIepaTypa, BIaXHOCTb, JaBJICHUE, BETEp, 00JauHOCTb,
0CaJKH, TyMaH, METEIb, IP03a, BUIUMOCTb. Cr0/1a e NPUCOETUHAIOTCA U HEKOTOPbIE BEJINYUHBI,
HEMOCPEICTBEHHO HE OTpaXkarolle CBOICTBa aTMOcdepbl MM aTMOC(EPHBIX MPOIECCOB, HO TECHO C
HUMH CBSI3aHHBIE. DTO TEMIIEPATYpa MOYBbI WIIM IOBEPXHOCTh BOJIbI, HCIIAPEHUE, BHICOTA U COCTOSIHUE
CHEXXHOT'0 IIOKPOBA, MPOI0JIKUTEIBHOCTh COJTHEUHOTO CUSIHUSL, COJTHEYHOE U 36MHOE U3ITyUEHHE,
aTMOC(epHOE AIEKTPUUYECTBO. DKCIIEPUMEHTAIBHBIEC UCCIIETOBAHMS TPOBOJIATCS KaK B TAOOPAaTOPHBIX,
TaK U B IPUPOJHBIX yCIOBHIX. ONBITH B TA0OPATOPHBIX YCIOBUSX MO3BOJISIIOT A€TATHHO U3YUUTh
B3aMMOCBS3H MEXKIY OTJEIbHBIMU (haKTOpaMu, HAOII0JaeMBbIMU B KAKOM-THO0 METEOPOIOTHYECKOM
npouecce. DKCIEPUMEHTaIbHbIE UCCIEA0BAHNS B HATYPHBIX YCIOBUSIX IO aKTUBHOMY BO3JIEHCTBUIO Ha
METEOPOJIOTUYECKHUE MPOLIECCHI BBITOJIHAIOTCS € LEJIbIO pa3paOd0TKU MPAKTUUECKUX METOJOB CO3JaHUS U
paccestHHs 00JIaKOB, TYMaHOB U JIp. TeopeTrueckrue MeToapl 0a3upyOTCs Ha HCIOIb30BAHUH
MaTeMaTHUYECKUX MOJIENEeH Pa3IMuHbIX aTMOC(HEpHBIX MPOIIeCCOB. BaxkHeWTuM HampaBIeHHEM STOTO
METO/Ia SIBJISIETCS COBEPILIEHCTBOBAHME TEXHUKHU MPOTHO30B noro/sl. Mimes neno ¢ atmochepHbIMU
SIBJICHHSIMU OOJIBIIIOTO MaciTada, HeoOXoauMa TaKasi OpraHu3alus HaOJIF0ICHH, KOTopasi TT03BOJIHIIA
OBl HEMPEPBIBHO CIIEIUTH 3a COCTOSHUEM aTMOCc(ephl Ha BCEM 3€MHOM IIape U Ha Pa3HbIX BBICOTAX.
[ToaToMy B Ka)KIO CTpaHe CYLIECTBYET CETh METEOPOJIOTMYECKUX CTAHLIMN, HA HUX IPOBOJIATCS
perynspHbie HaOMOIEHUS 32 BCEMU METEOPOJIOTHYeCKUMH BeTMYMHAaMU. Ha HEKOTOPBIX CTAHIUSX B
JIOTIOTHEHHE TIPOBOST adpOJIOrHuecKrue Habto1eHus (TeMIieparypa, BIaKHOCTh, IaBJICHUE U BETEp Ha
pa3IMYHBIX BBICOTaX B CBOOOHOM aTMocdepe); akTHHOMEeTpHUecKue (PUX01-pacxo]l COTHEUHOMN
paauanyy Ha ITOBEPXHOCTH 3eMIIM U OalaHC ee JIMHHOBOJIHOBOTO U3ITyUeHUs); TPAJIUCHTHBIC
HaOmoIeHus (BeTep, TeMIlepaTrypa U BIAKHOCTh BO3ayXa Ha ypoBHsX 0,5 1 2 M OT IOBEpXHOCTH, a
TaK)ke TeMIlepaTypa MoYBbl Ha MOBEPXHOCTH ¥ rayomHax ot 5 10 20 cM).  OCHOBHBIM 3BEHOM
Pocrunpomera siBnsiercs ['ocynapcTBeHHas cucteMa HaOIIOASHUM U KOHTPOJIS HaJl COCTOSIHUEM
IPUPOHON cpelibl, 3a7a4a KOTOPOH - OCYIIECTBICHNE BCETro KOMILIEKCa paboT 10 MPOU3BOJICTBY
HaOmroieHuii, 00paboTke HHPOPMALIUU O TEKYIIEM COCTOSIHUU MPUPOAHOM cpeabl. Cucrema
MOJIyYEHUs JaHHBIX (CUCTeMa HaOJI0/IEHUI) O COCTOSIHUM MPUPOAHOMN CPebl COCTOUT U3 JIBYX
MOJICKCTEM: HA3eMHOW U KOCMUYECKON (CIyTHUKOBOM). B Ha3zeMHyIO moaCHCTEMY BXOMST: CETh
HA3eMHBIX METEOPOJIOTUYECKUX CTAHIIUN U TTOCTOB, a9POJOTUYECKUX CTAHLUU, CTAHIIUNA PAKETHOTO

30HAUPOBAHUS, TYHKTOB CaAMOJICTHOTO 30HAUPOBAHUA, MOPCKUX U OKCAHUYCCKUX CTaHHHﬁ,
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MOHOC(EPHBIX, TEOMATHUTHBIX, FeMMO(PU3NUECKUX CTAHIIUH, TyHKTOB KOHTPOJIS 3arps3HEHUS

OKpYKarollen cpeabl U Ip.

Cuctema HaOmozaTeNbHBIX ITYHKTOB o00Opa3yeT locylapcTBEHHYIO CETh, OCHOBHYIO [OJIIO
KOTOpBIX COCTaBIISIET CETh HA3€MHBIX MeTeoposiornueckux crtaHuuid u noctos |, I, Il pa3psnos,
OTJIMYAIOIIKXCSl COCTAaBOM 00OPYJOBaHMsI U IporpaMMaMu HaOoaeHuil. B TpyqHOIOCTYIHBIX MecTax
JUIs MOJIy4EHUS METEOPOJIOTUYECKON uHpopManuu UCIIOJIb3YIOTCS aBTOMAaTHYECKHE
METEOPOJOTNYECKUE CTAHLIUU.

MeTteoposoruyeckue CTaHUMU M TOCThl MOJPa3AeisAloTCs Ha OCHOBHBIE (ONOpHbBIE) U
cnenuaibHble. llepBble cily)karT JUIsi CUCTEMATUYECKOTO IOJYyYEHHUS C HEOOXOJMMOH MOJHOTOM U
TOYHOCTbIO MH(POPMALUU O COCTOSIHMM NPUPOJHOHN cpeabl. M3 uucia OCHOBHBIX CTAHIMHA U MOCTOB
BbIJIEJIA€TCSL 0co0asi IpyMIa - pernepHble ¥ BEKOBbIE CTAHIUM U MOCTHI, KOTOPbIE MPEIHA3HAYEHBI JUIs
M3y4eHHs] BEKOBBIX M3MEHEHHMU KJIMMaTa M JOJDKHBI (PYHKIIMOHHMPOBATh HEOTPAaHHMUYEHHOE BpEMS B HE
M3MEHSIOIINXCS YCIIOBUSAX OKPY/KEHUS.

CrnenuanbHbple CTaHUMM M IOCTHl  CIOY)XKAaT JUId H3YyYEHUs] MECTHBIX OCOOCHHOCTEH
METEOPOJIOTUYECKOTO PEKUMA TEPPUTOPHH.

OCHOBHBIE CTAaHIIUM Pa3MENIAIOTCA HAa TEPPUTOPUHU TaK, YTOOBI oOecreunBaiach HEOOXOoauMast
TOYHOCTb MHTEPIOJISILIMYA 3HAYCHUH METEOPOJIOTHYECKUX BEIMUYUH JIFOOOT0 MyHKTa TEPPUTOPUU MEKIY
CTaHIMSIMH. OTOMY YCJIOBHUIO COOTBETCTBYET [JIsi PABHUHHOW MECTHOCTH pPACCTOSHUE MEXIy
cta"HuusaMu 60-70 kM.

Ha ceru asponornyeckux CTaHUUI NMPOU3BOAMTCS PEryNsIpHOE 30HIUPOBAHHE aTMOC(epsl 10
BbIcOThl 30-40 kM (ompexaensitoTcs JaBi€HHE, TEMIIEpaTypa, U BIAXHOCTh BO3]yXa, CKOPOCTb M
HaIpaBJI€HUE BETPA).

Ha cetn Ha3eMHBIX METEOPOJIOTMUECKUX PAJNOJIOKALMOHHBIX CTAHLIMHA IPOU3BOAATCA
HaOJIOIEHUsT 32 Pa3BUTHEM M JIBWXKEHHEM OOJIaKOB, TPO3aMH, OOpa3oBaHMEM TIpajia, KOJIMYECTBOM
BBIMTABIINX OCAJKOB B paaunyce 10 150 km.

Ha wuoHocQepHbIX, T€OMarHuTHBIX, TeIMO(U3NYECKUX CTAHIUSAX MPOBOASAT HAONIONEHUS 3a
COCTOSIHHEM MOHOC(EpPbl, MArHUTHOTO MOJIsE 3eMJIH, aKTUBHOCThHI0 CoMHITA.

Kocmuueckast — mojcucremMa — TOJy4YeHUss — MHGOpPMAIMM ~ COCTOMT M3 HECKOJBKUX
METEOPOJIOTUYECKMX CIYTHUKOB M HA3eMHOI'0 KOMIUIEKca INpuema, oOpabOTKM U pacnpOCTpaHEHHs
METEOpOJIOTHYECKON HMHGOpPMAIMK, BKIIOYAIOIMIET0 IYyHKTHI npuema B MockBe, HoBocubupcke,
XabapoBcke. CIIyTHHKH JalOT PErYISApHYI0 MH(POPMAIUIO O paclpeneleHnd 00JauHOCTH, COCTOSHUU
CHEXXHOIO IIOKPOBa, O TEIJIOBOM JHEPIHM, OTPAXKAEMOM M H3JIy4aeMOM 3€MHOM IOBEPXHOCTBIO U
atMochepoil.
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OpguM M3 BaXHEMIIMX TpeOOBAHMN, KOTOPBIM JOJKHBI  YAOBJIETBOPATH PE3YJIbTAThI
HAOJIO/ICHUN, SBJISETCS PENPEe3eHTATUBHOCTh. Pernpe3eHTaTUBHBIMU MPU3HAIOTCA HAOMIOACHUS, B
MaKCHMaJbHOW CTENEeHH CBOOOJHBIE OT MECTHBIX BIHUSHHM, XapaKTepU3ylollue OO0Ilee COCTOSHUE
aTMocdepsl B OOJIBIIOM paliOHE.

YaoBneTBopeHue TPEOOBAHUIO PEMPE3CHTATUBHOCTH HAOIIOACHHWA JOCTHTaeTCsl BHIOOpPOM
MECTOIOJIOKEHHSI ~ CTAaHIMK  (II0CTa), COOTBETCTBYIOIIETO  (DU3UKO-TeorpapuueckuM  YCIOBUSM
OKpPY’KaroIlled MECTHOCTH.

Psan  wHaOmromeHuid  MOMKEH  OBITh  OAHOPOAHBIM.  OTHOPONHBIA Pt —  3TO
pAA MOCJIENOBATENIbHBIX 3HAUYEHUH METEOPOJOrHYeCKOro JJIEMEHTA, IMOJYYEHHBIX 32 JOCTAaTOYHO
JUIMTENIBHOE  BpeMs, BBIMIOJIHEHHBIX ~ B~ JAaHHOM  TMYHKTe  NpuboOpamMu  OJMHAKOBOM
KOHCTPYKIIMM ¥ TOYHOCTH, B OJHOM M TOH K€ YyCTaHOBKE, U HaOMIOJaTeNsIMU OJUHAKOBOM
KBAJTM(HUKAIIMK; TPH OSTOM OOCTAaHOBKA, OKPYXKAMOMas CTaHIWIO, HW3MEHSJIach C TEYECHUEM
BPEMEHM HE HACTOJIbKO CYLIECTBEHHO, 4YTOOBI 3TO MOIJIO 3aMETHO MOBJHUSATH Ha PE3YyJibTaTbl
HaOJIFO JEHUIA.

Crnenytoniee TpeOOBaHHME — CPAaBHUMOCTh HAONMIOJEHUH. OTO TaKoe KauyeCcTBO HAONIOJCHU,
KOTOpO€ JaeT BO3MOXKHOCTb COINOCTAaBJISITh pPE3yabTaTbl HAOMIOAEHMM Ha pa3HbIX CTAaHLUAX
C  YBEPEHHOCTbIO, UTO OOHApy)KHMBA€Mble pa3M4YUsl B  3HAYEHUSX  METEOPOJIOIMYECKUX
AIIEMEHTOB JEHCTBUTENBHO OTpPAKalOT pa3iMyusi B COCTOSHHUUM aTrMochepbl U HPOUCXOMAST
HE OT HETOYHOCTHM NpuUOOpPOB U  ciaydalHbIX  BiAUsSHUA. CpaBHMMOCTb  HaOMIOJECHHM
o0ecreynBaeTcsi penpe3eHTATUBHBIM IOJIO)KEHUEM CTaHIMM, €AMHCTBOM METOJI0OB M  CPEACTB
HaOJII0/IeHUH, KOTOphIe peraaMeHTHpyroTcs «HacTaBlieHusMU THApOMETEOPOIOTHUECKUM CTaHIUAM U
[I0CTaM IO MPOU3BOJICTBY METEOPOJIOTMUECKUX HAOIIOACHUN U IEPBUYHON 00paOOTKU JaHHBIX).

Ha Bcex OCHOBHBIX CTaHLMAX NPHU3EMHON CETH O00S3aTeNbHBIMU SIBISIIOTCA HAOMIOACHUS 32
TaKUMH METEOPOJIOTUYECKUMHU 3JIEMEHTaMH, Kak atMoc(epHoe AaBlieHHE, CKOPOCTb M HalpaBJieHUE
BETpa, TeMmIepaTypa M BIAXHOCTh BO3AyXa, TEMIEpaTypa MOBEPXHOCTH IMOYBBI, COCTOSIHHE IOYBBHI,
KOJIMYECTBO aTMOC(EPHBIX 0CATKOB, BHICOTA CHEXXHOT'O TIOKPOBA, 00JIaYHOCTh, AaTMOC(EPHBIE SIBIICHUS,
METEOPOJIOTHYECKasi JAIbHOCTh BUJIUMOCTH, ONACHbIE M 0c000 ornacHbIe siBeHHs. HekoTopble cTaHIuu
JIOTIOJTHUTEILHO HAOJI0IAI0T 32 TEMIIEPATypOi MOYBHI Ha pa3IMYHBIX MTyOWHAX, POA0JKUTEIBHOCTHIO
COJIHEYHOT'O CUSTHUS, TOJIOJIEHO-U3MOPO3EBBIMU SIBJICHUSMU Ha TIPOBOJAX U .

Ha Bcex OCHOBHBIX METEOPOJIOTMUECKUX CTAHIUSAX CTaHAapTHbIE HAONIOAEHUS MPOU3BOJSATCS B
€IMHbIE CHHXPOHHBIE CPOKH — uepe3 3 4, HaunHasi ¢ 0 4 1o cpeHeMY IPUHBUUCKOMY BPEMEHH.

[TocnenoBarenbHOCTh MPOM3BOACTBA HAOMIONEHUM  periaMeHTHPYETCs «HacraBnennem
TUJIPOMETEOPOJIOTMYECKUM CTAaHIIUSAM M mocTamy. Tak, Temieparypa Bo3ayxa uzMmepsercs 3a 6-10 muH

10 cpoka. JlapieHue mo 6apoMeTpy MOKHO OTCUUTHIBATHCS Kak MOXKHO Onmxke Kk 00 MUH cpoka.
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TpebGoBaHus K METEOPOIOTHUECKUM MIPUOOPaM U MeTeoposIornueckoi miomiaake. Cpencraa
U3MEpEHUIl, IPUMEHsIeMbIe JIsl OTIpeeTICHUS 3HAUCHU METEOPOJIOTHYECKUX BEJTUUMH, HAa3bIBAIOTCS
MeTeoposorudeckumu. Kaxplii n3MepuTeNbHbII IPUOOP COCTOUT U3 HECKOJIBKHUX AJIEMEHTOB,
MOCJIE0BATEIbHO MPEOOPA3YIOUINX U3MEPSEMYIO BEIMYMHY B CUTHAJI, BOCIIPUHUMAEMBIil 3pUTEIHHO
WM PETUCTPUPYIOIIUM YCTPOUCTBOM. MeTeoposiornueckue mpuOOophl HCIIONb3YIOTCS Ha BCei
tepputopuu Poccuu. Ko Bcem MeTeoposiornyeckuM npudopam , mpeHa3Haue€HHbIM U1l paObOThI B
€CTECTBEHHBIX YCIOBUSX (32 HEOOJIBIINM UCKIIIOUEHUEM) , TPEIbSIBISIIOTCS TpeOOBaHUs O€30TKa3HOM
paboThl BO BCeX KIIMMATHUECKU 30HaX (Temmneparypa ot -60 no +50 °C, BbIcOKas BIaKHOCTh BO3/1yXa,
BBINA/IEHUE )XKUJIKUX U TBEPABIX OCAJKOB, HAJMYKe TyMaHa, 3albIJICHHOCTh BO3/yXa, OOJbIIIE BETPOBBIC
Harpy3ku). Kpome toro, Tpedyercsi BbICOKas HaJeKHOCTh MPUOOPOB MPH JUTUTEIBHOM IKCILTyaTal[uu
BO3MOXXHOCTh MX IIEPEBO3KH BCEMHU BUJAMU TpaHcHopTa. [Ipubopbl 10IKHBI COXpaHATh B TEUCHUE
JUINTEJILHOTO BPEMEHH (HE MEHEee Iojia) CBOU XapaKTEPUCTUKH, OTPEOIIATh, BO3MOXKHO, MEHBIIIE
SHEPIHUH, a B PAJIE CIy4aeB — UMETh ABTOHOMHBIE HCTOUHUKY NMUTaHus. s obecrieueHus: eIMHCTBA U
JIOCTOBEPHOCTH U3MEPEHUH BCE METEOPOJIOTHYECKHE IPUOOPHI C OTNPEAETICHHOM ePUOANYHOCTHIO
nosepsitoTcs. [loBepka coCTOUT B onpeieNeHny MOMPaBOK K OTCUeTaM IO IKajie nprudopa uiu
HEepeBOIHOTO KO3 uureHTa npubopa myTeM CpaBHEHMs €ro MOKa3aHui ¢ MOKa3aHUsIMHU 00pa3loBOro
u3MepuTeNbHoro cpeactaa. Ilo pesynbratam nosepku odopmisieTcss HOBEPOYHOE CBUETEIBCTBO, B
KOTOPOM JIAIOTCSl 3aKJII0OUEHHE O IPUTOJHOCTH MpHOOopa I UCIOIb30BAHNUS, TONPABKU U IEPEBOHbIC
ko3 uumenTsl. [loBepka mpuOOPOB BXOAUT B 00513aHHOCTH METPOJIOTHYECKUX CITYKO Mopa3ieeH it
(cmyx0 cpenctB uzmepenuii - CCH) T'mnpomercimyxObl. Kaxas Mmereoposoruueckasi CTaHIIUSI UMEET
METEOPOJIOTHUECKYIO IIoMaKy (puc. 1) It pa3menieHus mpruOopoB U CITyKeOHOE MOMEIIeHHUE,
pacnonoxeHHoe He naiee 300 m ot miomaaku.[Inomanka npsMoyronbHas, pasmepom 26x26 m, ¢
OpHEHTAIMel CTOPOH CeBEP-I0T, BOCTOK-3amaa. MecTo Ui MoK 10 PU3UKO-TeorpapuuecKum
XapaKTEPUCTHKAM JIOJDKHO OBITh TUITMYHBIM ISl OKpY Karoliei MecTHOCTH paanycoMm 20-30 kM ¢ Tem,

4T0OBI HAOIOJICHNS OBUIH PENPEe3eHTaTUBHBIMU. PacCTOsIHME OT TUIOIAAKH 1O HEBBICOKUX CTPOCHUH,

dopma A Crpanuna 10 u3 61



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma o JUCLUIINHE

TpyNI JIePEeBLEB JOJKHO ObITh HE MeHee 10-KpaTHOi U3 BBICOTHI, @ OT CILIOIIHOTO Jieca U CIIOUTHON
TOpOJCKOH 3acTpoiiku — He MeHee 20-kpaTtHoii.[limonranka 10mKkHa HAXOAUTHCS OT OBParoB, OOPHIBOB Ha
paccTOSTHUU JIECATKOB METPOB, a OT ype3a Bojbl — He MeHee 100 M. Bo uzbexxanue HapyiieHus
€CTECTBEHHOI'0 TOKPOBA Ha METEOIUIONIA/IKE Pa3pelIaeTcsi XOAUTh K MPUOOPaM TOJIBKO MO JOPOKKAM.
Jl1s onpeiesienrs BEICOTHOTO MOJOXKEHHS PUOOPOB, B YACTHOCTH OapoMeTpa, B pailOHE MIIOIAAKU

UMeeTcs penep.

Puc 1. Meteoponorudeckas miomaaka (00mui Bum)

Jliia obecrieueHus €IMHCTBA U3MEPEHUI PHUOOPHI Ha MIIOMIAKE Pa3MEIIA0TCs CTPOTO 10 CXEME
cornacHo «HacraBienuto. ..». I[Ipubopsl ycTaHABIUBAIOTCS B ONPEACIICHHOM TOPSIKE U OPHEHTAINU 0
OTHOLIEHHIO K CTpaHaM CBE€Ta W Ha OINpPEACIEHHOW BBICOTE HAaJ MNOBEpXHOCThIO 3emun. Orpaga
IUIOINAJKH M BCE BCIIOMOIaTelIbHOE 00OpyAOBaHUE (MOACTAaBKH, OyIKH, JECTHHUIIBI, CTOJOBI, MAaUYThl U
T.Il.) OKpAIIMBAIOTCS B O€ibIi LIBET AJS MPEIOTBPALIEHUS WX YPE3MEPHOr0 HArpeBaHUs COJHEYHBIMU
Jy4aMH, YTO MOKET MOBJIUATH HA TOYHOCTh U3MEPEHHH.

Bomnpocsl k Teme.
1. KakoBsl TpeOOBaHMS K METEOPOJIOrHYECKOH TIonaake?
2. HazoBuTe OCHOBHBIE METEOPOIOTHUCCKHE TPHOOPHI?
3. KaxoBbl TpeOOBaHUs K HA3EMHBIM METEOPOJIOTHYECKUM HAOIIOACHUSM.
4. B xakue CpoKd MPOBOISITCS METEOPOJIOTHUCCKUE HAOIIOACHUS?

Tema 2. Bo3aymnas 000/1049ka

JlabopaTopHas padora 2.

TeMneparypHbIi pexXUM BO3yXa

ens paboThl — MOMYYUTH MPEICTABICHUE O METEOPOJIOTHIECKIUX TEPMOMETPAX U METOIUKE H3MEPECHUS
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TEMIIEpaTyphl BO3AyXa
3anaun pabOTHI:
1. 03HaKOMUTKCS C TEPMOMETPAMHU: IICUXPOMETPUUECKUMHU, MAKCUMAIbHBIMU, MUHUMaJIbHBIMU
2. M3yuuTh KOHCTPYKTHBHBIC OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
3. M3yuuTh KOHCTPYKTUBHBIE OCOOCHHOCTH aCIHPAIMOHHOTO ICUXPOMETpa
CpencTBa: TepMOMETPHI ISl UK3MEPEHUSI TEMITEPATyphl ,aCIHUPALIMOHHBIN TICUXPOMETP
3ananue:
1. W3yuuth yCTPOWCTBO U MPUHIIUII ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
HM3MEpPEHU
2. TPOBECTH HAOJIOJICHUS 32 TEMIIEPATypPOH BO3/IyXa MO MCUXPOMETPUUECKOMY , MAKCUMAIIBHOMY
¥ MUHUMAaJIbHOMY TEPMOMETPaM.
3. TlocTpouTs rpadk CyTOYHOTO X0OJa ¥ TOJIOBOTO X0J1a TEMIICPaTyphl BO3TyXa
Pe3ynbrarhl: M3yueHUe yCTpOICTBA TEPMOMETPOB U METOJIMKH U3MEPEHHS TEMIIEPATyphl BO3AyXa
[Toctpouth rpaduku 1 pe3yabTaThl U3MEPEHUI MPEJACTABUTH B BUJIE TAOTHIIHL.
st u3mMepenusi TeMriepaTypbl B METEOPOJIOTHH UCIIONIB3YIOT CIEAYIOIINE THUIIBI TEPMOMETPOB:

KHUIKOCTHBIC, )Ie(bOpMaI_[I/IOHHBIC H SJICKTPUYCCKHUC.

KuakocTHble TepMOMETPbI. ITO HauboJee pacIpOCTPAaHEHHBIN THUI TEPMOMETPOB, TPUMEHSIEMBIX B
MeTeopoiorhuu. JKUIKOCTHBIC TEPMOMETPHI OCHOBAHBI Ha MPUHITUTIC H3MEHEHHSI 00beMa KHUIKOCTH TIPU
MOBBIICHUY WU TIOHWKCHUH TEMIIEPATyphl . B KauecTBe KUIKOCTH OOBIYHO IPUMEHSIOT PTYTh WA

CIIUPT, O6J'I8.I[3IOH.II/IC CJICAYIOUMHA (I)I/I3I/I‘leCKI/IMI/I CBOMCTBaMH.

Pryre ( Hg) Ttemmepatypa 3amep3anus -38,9° temmneparypa kuneHus 356,9°, koadduumeHt
pactupenus ( mpu 18°) -0,000181: Teruioemkocts -0,03 xan/r rpan.

Crupr stwioBsiii (Co;HsOH) —temneparypa 3amepsanust -117,3° Temmeparypa kwurmenus 78,5°
kod¢urmenT pacmmpenus (mpu 18°) — 0,0011; rermmmoemkocts -0,58 xan/r rpan.

W3 npuBeeHHBIX XapaKTepUCTUK BUAHO, MOYEMY JUIs M3MEpeHUs Oosiee HU3KUX TeMIeparyp
OPUMEHSIETCS CIIUPT.

Bce UIKOCTHBIE TEPMOMETPBI COCTOAT M3 TPEX OCHOBHBIX YacTEH: CTEKISTHHOTO pe3epByapa,
HAIOJTHEHHOTO TEPMOMETPUYECKON JKHUIKOCTBIO M TIEPEXOMAIIETO B BEPXHEH YacTH B KaIMILIAD;,
CTEKJISHHOW IIKAJIBI C JICJIEHUSIMH;, 3aLIUTHON CTEKISTHHOM TPYOKH.

B 3aBucHMOCTH OT yCTPOHCTBA IIKAJIbl TEPMOMETPHI JAEATCS Ha JBa BHJIA: CO BCTABHOW HIKAJION
U TTaJIOYHBIE.

BceraBHasi mikama M3TOTAaBIMBAETCS M3 MOJOYHOTO CTEKJIAa W HEMOJIBWKHO YKPEIUISeTCs
B KOpIyce TEpMOMETpa, YIHpasCh OJHUM KOHIIOM B CIEIHaJbHOE CemJlo, a JAPYyruM B
IpYKUHY, TOMEIIEHHYIO B MpoOke. K mikane mioTHO NpuKpernisieTcss TOHKUHA CTEKJISSHHBINA Kamuuisip. B

MAJIOYHBIX TCPMOMETPAX IIKajJla HAHOCUTCA Ha BHEIITHCH CTOPOHE TOJICTOCTCHHOI'O KaIllhuJLIsApa.

TepMomeTpsl sl UI3MEPEHUS TeMIIEPaTyphl BO31yXa
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HauGonpiiee pacnpocTpaHeHWe © TPUMEHEHHE [UIsl W3MEpPEHUs TEeMIIepaTypbl BO3IyXa
MOJIYYMJIM  JKHJIKOCTHBIC TEpMOMETpbl. Ha MeTeoposorMueckux CTaHIMSIX TEMIEpaTypy BO3AyXa
U3MEPSIOT 10 CYXOMY TEPMOMETPY CTAaHIMOHHOI'O ICHXPOMETPa, KOTOPBIH MpEeAHA3HAYCH TAKXKe JJIS
OTIpe/ICNICHUs] XapaKTEPUCTUK BIAKHOCTH. [IcMXpoMeTpruecKkrue TepMOMETPBI UMEIOT BCTABHYIO IIIKAITY
U3 MOJIOYHOrO cTekja ¢ nenou neneHust 0,2°. Orcyersl npousBojATcs ¢ TouyHocThio 10 0,1°C. DTt
TEPMOMETpPBI OYEHb YYBCTBHTEJIbHBIC M MaJIOMHEPIMOHHBIC. Pe3epByap ummeer ¢opmy mapa. Ha
BEPXHEM KOHIIC 3aIIUTHONW TPYOKH MMEETCS METAUIMYSCKUN KOJIAYOK C 3aKPAMHOM, KOTOPBIN CIYKHUT
JUTSL yCTAaHOBKH TEPMOMETpa

[TcuxpomeTprudeckue TEPMOMETPHI H3TOTABJIMBAOTCS C PA3IUYHBIMU IIpPEACTIaMH Kb
prytHbI€ (0T -41 110 35°) u pryTHO-TanueBsie (0T -35 no 55°C).

Jlns u3MepeHusi TeMIepaTypbl BO3yXa B TOJEBBIX YCIOBUSAX MPHMEHSIOT CYXOW TEPMOMETP

acCMUpPaMOHHOr0 TICUXPOMETPA U TEPMOMETP Tpall.

7

T™-4

Puc. 2. [lcuxpomeTpudeckuii TepMOMETP

TepMomeTp acnupaliMOHHOTO MICUXPOMETPA — PTYTHBINA, UMEET BCTAaBHYIO IIKAJIy W3 MOJIOYHOIO
crekia ¢ neHou aenenus 0,2°. OT CTaHIIMOHHOTO TEPMOMETPA OH OTIMYAECTCS MEHBIIHUMH pa3MepaMu U
dbopmoii pezepByapa.

Tepmomerp-nipai] — PTYTHBIA MajJOYHBIA TEPMOMETP- MPEIACTABISIET COOOW TOJICTOCTEHHYIO
TPYOKY C Y3KUM KalUJUIIPOM U C Pe3epBYyapoM, BBIAYTHIM B KOHIlE 3TOH ke TpyOku. Illkana HaHeceHa
Ha TepefHed BHemrHed cropone. [[nsg ynoOcTBa M OBICTPOTHI OTCYETa IMPOTHBOIIOJIOKHAS CTEHKA
TEPMOMETpPA TOKPBITA MOJIOYHBIM CTEKJIOM; IeHa aeneHus 0,5°. Ha BepxHeM KOHIE TepMOMeETpa
MMEETCs IAapHK, K KOTOPOMY IIPUBSA3bIBACTCS WHYP. [Ipy n3MepeHnsx TepMOMETp BpallaroT 3a LIHYpP B
TOPU30HTAILHON TUIOCKOCTH B T€UeHHUE 2-3 MHUH. 3aTeM OBICTPO JIENIal0T OTCYET.

YCcTaHaBIHMBAIOT UX B ICUXPOMETPHUUECKOM Oy/IKe.

dopma A Crpanuna 13 u3 61



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

[cuxpomerpuueckas Oyaka

[Tcuxpomerpuueckasi Oyaka mpeacTaBisieT co00i HeOOIBIION AepeBsIHHBIN mKad pazMepom 29
X 46 x 59 cMm. bokoBbIE €€ CTEHKH ClieJIlaHbl U3 JBOMHOIO Psija HAKJIOHHBIX IJIAHOK B BHJIE KAJTIO3U.
OpnHa W3 CTEHOK CIYyXHT nBepreil. CBepxy Oylka MMeeT TOPH3OHTAJIbHBIA MOTOJIOK, HAJ KOTOPHIM
pacnonaraercst Kpsima. Pazmepbl KpbItiu 0OJIbIIE pa3MepOB MOTOJIKA, €€ CKaT clieaH Ha tor. J{Ho Oynku
COCTOMT U3 TPeX OTIENIbHBIX IIAHOK, IPUYEM CPE/IHAS PacIoyioKeHa HEMHOT'O BbIlIe KpailHux. Mexiy
IUTAaHKaMH 00pa3yloTcsl MIMPOKUE MPOCBeThl. JKaato3Hble CTEHKH U TOJ 00ecreyuBaloT CBOOOIHBIN
JOCTYyN Bo3ayxa K mpubopam. Ho HOopManbHas BEHTWISIHS OyAKH OOECIIEYMBACTCS  TOJBKO IIPH
BETPECHOH TOT0JIe, B TUXYIO IOT0y B OyJIKEe MOKET OKa3aThCs 3aCTOW BO3IyXa.

Cra HAAPpTHAasA METEOPOJIOrHYIeCKas
(ﬂClIXpOMG‘Tp!I‘IGCI\‘aﬂ) 6)’}1&‘3
ITcuxpomeTpugecKkas

" evxoro™ IIcHuxpomeTpyUdecKas IToniepeuHoe 3
CTAHOBKA 13 " CYXOr0
TCIQAmES v, P VCTAHOBKA BMECTe ¢ ceueHme nc":pc%“ge?::;g;%&f‘a
TEPMOMETPOB furpomerpom, Max u 7 el ¢ MpHCTABHON SEceHKOR
MuH TepMOMETDaMM Oyaxu o
BHYTPH MeTe00yaKN .
[’.’ AT )2 i~ Tt— ;\ f
=== =}k |
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lit i | 1 VR 2Mm
i 2 e
i . '
4l 2 I
< L | |
k!-u M L \ { v_
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Puc. 3. Ilcuxpomerpuueckast Oynka (00wt BuI)

[lcuxpomerpuueckass Oyaka IpenHa3HaueHa JUIS 3allUThl TEPMOMETPOB OT paJuallMOHHBIX
BO3/ICICTBUIl. YCTaHAaBIMBAIOT €€ Ha JEPEBSHHOM MOJICTaBKE TaK, 4TOObI pe3epByapbl TEPMOMETPOB
ObLIM Ha BbICOTE 2 M OT NOYBbL. ByJIKy OpueHTHpYIOT [Bepleil Ha ceBep. bynka BHYTpU U CHapyXH,
MOJICTAaBKA U JIECEHKA OKpalleHbI 0eoil KpacKoi.

Hedopmanuonnbie TepmoMerpsol. TepMorpadgsi

Kpome XHIKOCTHBIX TEPMOMETPOB Ha METEOPOJIOTMUYECKUX CTAHIUSAX MCIOIb3YIOT TepMOTpadsbl

, OCHOBAHHBIE HA MIPUHIIUIIE U3MEHEHUS JTUHEHHBIX pa3MepOB TBEPABIX TEJ C U3BMEHEHHUEM TeMIIepaTyphl

BO3/lyXa BO BPCMCHH.
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Puc. 4. Tepmorpad (oOmmmii Bu)

[Ipuemno#t yacteio TepMmorpada, pearupyroiieii Ha U3MEHEHUE TeMIIepaTyphl BO3/1yXa, CIYKHUT
M30THyTas OuMeTanueckasl miaacTuHka. OHa COCTOUT M3 JBYX IJIACTMHOK, MMEIOMIMX Pa3uYHbIE
K03 PHUIIMEHTHI pacIIupeHUsI.

OObIYHO 3TO MHBAp M HEMarHuTHas ctagb. OAMH KOHEI OMMeTalia 3aKperieH HEMOIBH)KHO, K
JPYrOMy KOHIly C ITOMOLIBIO CUCTEMBI PbIYaroB MPUCOEINHEHA CTPENKA, HA KOHIIE KOTOPOH HACaXEeHO
Mepo, HAMOJHSAEMOE AHWIMHOBBIMM YEPHUJIAMHU C TIIMIEPUHOM, MPEAOXPAHSIOIIUM OT BBICBIXAaHHS U
3amep3anud. Ilpu wW3MeHeHHH TemmepaTypel OuMeTaUIMuecKas IIJJacTUKa MEHsSeT u3rud, u
nepeMenieHre e€ KoHIla B yBEJIMUYEHHOM BHJE MepefaeTcs Ha cTpenky c nepom. Ilepo, mpukacasch k
JIHTE Ha BpalnaromeMcs OapabaHe, BbIYEpUHBACT HA HEH KPUBYIO, COOTBETCTBYIOIIYIO H3MEHEHUSM
TeMIepaTypbl Bo3ayxa. bapabaH MpUBOIWTCS B JBUKEHHE YacCOBBIM MEXaHM3MOM. Y TepmorpadoB
OBIBAIOT CYTOUYHBIE W HeNeNbHbIe O0apabanbl. JIEHTHI CyTOUHBIX OapaOaHOB MMEIOT IIEHY JIEJICHUS IO
BEPTUKAILHON IIKaJie BpeMeHU 15 muH (HenmenbHbIe 2 yaca). lleHa aeneHusi TOPU30HTAIBLHON HIKAJIBI
neHTsl paBHa 1°C.

CyTouHbIe JIEHTHI, KaKk MpaBWIO, MEHSIOT B 12-yacoBil cpok HaOMOJEHUM, HeleIbHBIE B

MOHeIeNbHUK. JIeHThl 00padaThIBAIOTCS M COXPAHSIOTCA.
DNEeKTpUUECKHE TEPMOMETPhI

B o1ty rpynmy BKIIOYEHBI TEPMOMETPBI  CONPOTUBIICHHS, TEPMODJIEKTPUYECKHE U
TEPMOTPAH3UCTOPHBIE.

TepmomMerpsl conporuBieHus. lIpuHIMI IEWCTBHUS 3TOrO0 TEPMOMETPA OCHOBAaH Ha CBOMCTBE
MaTEepHaJIOB MEHATh JIEKTPUUYECKOE CONPOTUBIICHHUE (IIPOBOJAUMOCTh) C U3MEHEHHEM TeMIepaTypsl. B

KayecTBe IMEpPBUYHBIX  MpeoOpa3oBareieil  UCHOJB3YIOT  METaJUIMYECKHWEe  IMPOBOJOYHBIE U
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IIOJIYIIPOBOJIHUKOBBIE TEPMOPE3UCTOPBL.  J[7 METaluIM4eCKUX TEPMOPE3UCTOPOB  TEMIlEpaTypHas

3aBHCUMOCTh MOXET OBbITh BbIpaxkeHa (POpMyYIIOii:

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 CONPOTHUBIIEHUS IPEACTaBIseT COOOM TOHKYIO MPOBOJIOKY M3 YHUCTOIO

METalia (MGI{I), IJIaTHHaA, HI/IKCJH)), HAMOTAaHHYI0O Ha KapkKac MW IIOMCHICHHYIO B TI'CpMCTHYCCKU

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

B MCTCOPOJIOTHUHN TCPMOMCTPBI COIPOTHUBJICHUA HAXOIAT HNPUMCHCHHUC IIPH AUCTAHIUOHHBIX

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 BU/IbI TEpMOMETPOB HUCIIOJIb3YIOTCA HA METEOPOJIOTrHUEeCKOM 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 IOYBBI?
B ueMm cyTh npuHIMNA IEHCTBUSA TEpMOMETpa?

3AJIAHUE

O6paboTka TepMOrpaMMBbl (CYTOYHOM)

1. Pa3merutp KapaHAalioM KpaTKUMHU MOMEPEUHBIMH JTUHHUSAMH KaXX]bli yac B MHTEpBajaX MEXIy

HMCIOIIUMUCH Ha JICHTC 3aCCUKaMU, CACIIaHHBIMU B CPOYHBIC YaChI;

2. CHATH M 3amucaTh B Ta6J'II/II_Iy CIXKCUYaCHBIC ITOKa3aHHA TepMorpa(ba 3a KaXXObIH qgac,

3. Bmmcarp B Ty ke TaOIMIly UCTHHHBIC 3HAUYCHUS TEMIIEPATyphl (IO «CYyXOMY» TEPMOMETPY) B

CPOYHbIE Yachl, HAAMUCAHHbBIE HA JIECHTE TepMorpada;

4., BBYHUCIUTH Pa3HOCTb MCKAY HCTHUHHBIMU 3HAYCHHAMHU B CPOYHBLIC YaCbl W IMOKAa3aHUAMU

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

5. Ilyrem paBHOMEPHOIN MHTEPIOJSALNU ONPEACTUTH MOMPABKHU AJI1 BCEX OCTABHBIX YacOB;

6. AnreOpanuecku MpuOaBUB HaMIEHHBIE I Ka)KIOTO yaca IMOMPaBKU K MOKa3aHUAM Tepmorpada,
MOJIyYUM UCTHHHBIE 3HAYEHUsI TEMIIEPATYPBI IS KaXKI0T0 Yaca;

7. HaiitTu Ha neHTEe MAaKCUMyM MU MUHUMYM TEMIEPATYpbl U C COOTBETCTBYIOLIMMH I1OIPABKAMU
3anucath B TaOJIUILy, OTMETUB UX BpEMS;

8. BpluncnuTh U 3anucath B TaOIUILY MOJHYIO aMIUIUTYly CYTOYHBIX U3MEHEHUH 3a JTaHHBIN JICHb,

T.€. pa3HOCTh MEXKAY MaX U MIN TeMIepaTypbl 3a CyTKH.

Yacer 0,1,2,3...24 3a 24 gyaca | 3a 8 cpokoB max min aMIUTATY/1a
S Cpens | S cpens | t° | Bpems | t° | Bpems

OTtcyeTsl MO
JICHTE
ITonpaBka
Hcnp.senuuy.

Tema 3. CotHeuHasi paauanus
JlabopaTopnas padora 3.
AXTHHOMETpUYecKHe HaOIr01eHus.
AKTUHOMETpUS - OJMH W3 Pa3lesiOB METEOPOJIOTUHU: YUYEHHE O COJIHEYHOM, 3€MHOM U arMochepHOM
U3ITy4eHUH (paJinaliii) B YCIOBUIX aTMOC(hEpHI.
[lenb pabGoThl — MOJMYYUTH MpPEACTaBICHHE OO0 OCHOBHBIX AKTMHOMETPUYECKUX mpubopax, o0 ux
YCTPOMCTBE, YCTaHOBKE U METOJIMKE MPOBEICHHs HAOIIOICHUH.
3amaun paboTHI:
1. O3HaKOMHTBCS C yCTPOHCTBOM M MPUHLUIIOM JAEHCTBHSI TPHUOOPOB [T U3MEPEHUS paualliu
2. W3yunTh yCTPOWCTBO M MPHUHIIHMI ACHCTBHS renuorpada, yCTaHOBKY M METOIHMKY IMPOBEICHUS
HaOIIOAEHUH
3. TlpoBecTu HAOIIOACHUS
CpenctBa: remuorpad
3amganue:
1. U3yunth METOAUKY IPOBEICHUS HAOIIOACHUIA
2. HV3yunTh KOHCTPYKIIHIO TPHOOPOB
3. H3yuuTh yCcTpOWUCTBO U MPHUHIIMI ASHCTBUS renurorpada
4. OO6paboTka neHTHI reauorpada
Pe3ynmpTaTthl: HM3y4HTh METOAMKY TIPOBEIEHHUS AaKTHHOMETpHUYeCKHMX HaOmomeHuit. [IpoBectn

HAOJIOZICHUSI C TIOMOIIBIO renrorpada U pe3yabTaThl HAOMIOICHU TMPEACTaBUThH B BUJIC

AKTHHOMETpUYECKHE HaONIOJeHUsT — HaOMIONEHUs] HaJl MHTEHCHBHOCTBIO COJIHEYHOH paauanuu
NpSMOii, paccessHHON, CYMMapHOH, a Takxke HaJ d3PEKTUBHBIM H3IIydeHHEM, PaJHallHOHHBIM OanaHcoM
1 ap0e10, IPOBOANMBIE C TIOMOIIBIO0 COOTBETCTBYIOIIUX MTPUOOPOB.

OCHOBHBIMU aKTUHOMETPHUYECKMMH MpPUOOpaMU SIBISIOTCA: AKTUHOMETp (ISl HU3MepeHus
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MHTCHCUBHOCTU INIPSIMOM COJHEYHOH paaualMd Ha NEPHEHIUKYJISPHYIO K JiydaM IIOBEPXHOCTb),
nupanomeTp (anbbegomMeTp) (1 U3MEPEHUs HHTEHCUBHOCTA CyMMAapHOMW, PacCesHHOM U OTpaKeHHON
KOPOTKOBOJIHOBOM paauanuu), OamaHcomep (Al ONpeAeneHus paJualloHHOro OanaHca 3eMHOM
IIOBEPXHOCTH).

Bce st mpubopbl ocHOBaHBI Ha oOmeM mnpuHIHne. Jlyducrtas 5SHeprus, NOTJIOMICHHAS
YYBCTBUTEJIBHBIM 3JIEMEHTOM (OOBIYHO 3aU€pHEHHAs IIACTHHKA), Tpeodpa3yeTcs B TEIUIOBYIO SHEPTHUIO
C MOCIEAYIOIUM MpeoOpa3oBaHUEM IMOCPEICTBOM TepMomnapbl B ajekTpuueckyto sHepruto (DC),
U3MEpSEMYIO rajlbBaHOMETPOM. B nTore 00 MHTEHCUBHOCTU JYYUCTOM PHEPIHM CYAAT 10 BEIUYMHE
OTKJIOHEHHS CTPEJIKU TajibBaHOMETpa. DTU MPUOOPHI ABIAIOTCS OTHOCUTEIBHBIMU, U UX TapUPOBaHUE
MIPOU3BOIUTCS 1O MOKA3aHUSIM KOMIIEHCAIIMOHHOTO nuprenrnoMerpa OHrcTpeMa, npuHaroro B Poccuu B
KauecTBe 00pa3IoBOro.

Jns  mpoBeneHus] HAOMIOACHUN TPUOOPHI IS M3MEPEHHS PATUAIMOHHBIX XapaKTEPUCTUK
Pa3MEIIATCs Ha aKTHHOMETPUYECKON CTOMKE.

AKTHHOMeTpUYeCcKue HaOII0IeHHS MPOBOAATCS iecTh pa3 B cyTku: B 0 4 30 mun, 6 1 30 mMuH, 9

4 30 muH, 12 4 30 muH, 15 1 30 Mun, 18 4 30 MUH 110 CpeTHEMY COJTHEYHOMY BPEMEHH.
I'enmuorpad

lenmuorpad mnpegHazHaueH i PETHCTPALMU MPOJODKUTEIBHOCTA COJIHEYHOTO CHUSHUA, T.C.
KOJIMYECTBA YAaCOB, KOTJa COJIHEUHBIM ITUCK HE 3aKpBIT OOJaKaMH, a WHTEHCHBHOCTb COJIHEYHOM
panuanuu cocrapiusieT He MeHee 0,21 kB1/ M2,

[Mpunnun peiictBus renworpada OCHOBaH Ha MPOXKUTAHUM OYMa)KHOHM JICHTBI COJIHEYHBIMHU
TydyaMd, ¢(HOKYCHPOBAHHBIMU CTEKJISIHHBIM IIapoM. JIeHTa, 1o KOTOpPO#l B TEUEHUE THS MEepeMENIaeTcst
n3oo0paxkenne CoylHIIAa, WMeeT JeleHus B dacax. [lo IMHE NPOAOKEHHBIX YYaCTKOB Ha JICHTE
OTIPEICTISAIOT BpeMsi, B TeueHre KoToporo CouHile He ObLITO 3aKPBITO 00JIaKaMHU.

CTekJsSIHHBIM TIap 3aKkperyieH B JyrooOpasHoM jaep:karene. HakjIoOHSS TOIBHKHYIO YacTh
npudopa, Mo IMKaJIe yriIOBOTO CEKTOpa YCTAHABIMBAIOT IIMPOTY MECTAa METCOCTAHIIMH U 3aKPEIUISTIOT
CTOTIOPHBIM BUHTOM. I[Ipu 3TOM OCh CTEKJISTHHOTO IIapa MPUHUMAET TOJIOKEHHUE, TapalljieIbHOE OCH

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

Cdepuueckas yaiia UMEET TPH Ta3a, B KOTOPbIE BCTABJISAIOTCS OyMa)kHbI€ JICHTHI. B cpenauii ma3
BCTaBIIACTCS TpsiMasi (paBHOJICHCTBEHHAs) JICHTA, B BEPXHUM IMa3- 3UMHSS U B HIDKHUM TMa3- JETHSS
nentel. O0e mocienHue JIeHThl KpuBoauHelHbIe. [lonokeHnue neHTH B ma3e GUKCUpYETCs MTUHTOM C
WTJIOM.

Opna nenTa paccuntana Ha 10 yacoB. B 3aBUCHMOCTH OT POJIOJKUTEIBHOCTH AHS UCHOJIB3YIOT
1,2 unmu 3 nentsl. Ha Mereoponornueckod Iiomiagke reauorpad ycraHaBiIMBaeTCs Ha CTOJIOE Ha
BBICOT€ 2 M OT MOBEPXHOCTH 3€MJIM CTPOr0 TOPU30HTAILHO U OPUEHTUPYETCS MO TreorpaduyecKkoMy
MEpUANaHy.

Bomnpocsl k Teme:

Uto Ha3BIBACTCS IPSIMOM COTHEYHOU paguarueii?

KaxkoB criekTpanbHbIii COCTaB COMTHEYHOU pajraiiiu ?

Kakue n3meneHus mpoucxosaT C COTHEYHOU paJuamieil mpy MPOHUKHOBEHUHU €€ B aTMochepy?
Kaxk nmpoucxoaut paccessHie COTHEUHON pagraiiiu?

OT 4ero 3aBUCHUT CYTOYHBIN U TOJJOBOM X0 MPSAMON paHariu?

I'me ycranaBnuBaetcs rexrorpad?

Ha ckonbko yacoB paccunTana ofHa JieHTa renmorpada?

Uro Takoe pOTOCHHTETUYECKH aKTUBHAS paAranus’?

HazoBuTe npubops! 11t U3MepeHus paguanuu

10. Kakue siBiIeHHS CBSI3aHBI C pacCesTHUEM paaranuu’?

3AJJAHUE

©CoN>r~ N E
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OO6paboTka neHTsl renrorpada

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:
1. Omnpenenuth Ha HEHl MPOJOIDKUTEIILHOCTh COTHEUHOTO CUSTHUS 32 KXKIIbI Yac B IECATHIX JTOJISX
qaca;
2. TloacuuTaTh MPOJOIDKUTEIILHOCTH COTHEUHOTO CUSIHUS B TCUCHHE JTHS M BBIPA3UTh €€ B Yacax;
3. HaiiT Bpemst Bocxona 1 3axoa CoJHIIA ¥ POJOIDKUTENILHOCTD JIHS TI0 CIICIUAIbHON Ta0JIHIIe;
4. CpaBHUTH MPOJODKUTEILHOCTh COJHEYHOT'O CUSHHSI C MPOJODKUTEIILHOCTBIO JIHS M BBIPA3HUTh

q)aKTI/ILIeCKYIO MpoaAOJDKUTCIIBHOCTE COTHCYHOI'O CUSAHHUA B MIPOUCHTAaxX OT BO3MOXKHOM.

Tema 4. Bapnueckoe moJie ¥ BO3AylLIHbIE TEYCHUS.
JladopaTopnasi padora 4a ATmMocdepHOEe TaBiIeHUE.
Llens paboOTHl — MOMYYUTH MPEICTABICHHE 00 YCTPOMCTBE MPUOOPOB sl U3MEPEHUS aTMOC(HEPHOTO
JTaBJICHUS] U METOAMKE U3MEPEHUs
3anaun pabOThI:
1. Osnagers METOAMKON U3MEpPEHHs aTMOC(HEPHOTO J1aBICHUS
2. YCBOUWTH €IUHUIIBI U3MEPEHHUS AABJICHUS U 3HATh UX COOTHOIICHUE
CpenctBa: 6apomMeTp-aHepou 1, IOBEPOUHOE CBUETEIBCTBO OapOMeTpa-aHepOu1a, CTAHIIMOHHBIN
Gapomerp.
3ananue:
4. V3yuuTh ycTpOHCTBO MPUOOPOB U METOJIMKY U3MEPEHUS aTMOC(HEPHOTO AABJIEHUSI PTYTHBIM
6apoMeTpoM 1 6apoMEeTPOM —aHEPOUIOM
5. U3meputs atMocdepHoe AaBiIeHHE
6. PaccumTarh aTMOC(epHOE AaBICHHE HA YPOBHE MOPS
Pe3ynbTarhl: H3yueHHne ycTpoHcTBa MpruOopa U METOAMKH U3MEPEHUS aTMOC(EPHOTO AaBICHHUS,
pe3yNbTaThl U3MEPEHUN MPEACTaBUTh B BU/IE€ TAOIUIIBL.
ATMOc]epHOe JaBlIeHHE PAaBHO BECY PACIIOJIOKEHHOI'O BBILIE CTOJI0A BO3/yXa C OCHOBAHUEM,

paBHBIM enuHHUIle. BennunHa atMocepHOro NaBieHHs] HE 3aBUCHUT OT OPUEHTAIIMHM MOBEPXHOCTH, Ha
KOTOPYIO OHO JICHCTBYET.

ATMoOcdepHOe IaBlieHUE, M3MEpsIeMOe Ha BCEX METEOPOJIOTHYCCKUX CTAHIHAX HEOOXOIUMO
3HATh JIA COCTABJICHHUS TIPU3EMHBIX CHHOINTHYCCKHX KapT, OTPAKAIONIMX COCTOSHHE TIOTOJBI B
oTpe/ieIeHHBI MOMEHT BpEMEHH.

EnunanniamMu naBiaeHus ciy>kaT MUJUTMMETP PTYTHOTO CToJ0a (MM PT. CT.), rekronackans (rlla) u
MUUTHOap (MO), MM PT. CT. — 3TO U3MEHEHUE aTMOC(HEPHOTO JABJICHUS, COOTBETCTBYIOIIEE MOTHATHIO
WJIU OITYCKAaHHMIO PTYTHOTO CTOJI0a B OGapomeTpe Ha 1 MM.

1 IMTackans (ITa), equuuna cucremsl CU - naBienne cwioii B 1 HetoToH Ha mutomniaaps B 1 M2 (100
[Ta=1rI1a).

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

Cpennee naBieHue Ha ypoBHE Mops coctasisieT 760 mwm prt. ct., unu 1013,2 rlla.
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[TpuGopsl a7t U3MEpeHHs AABICHHUS MOIPA3NENAIOTCS Ha TPU THIA: PTYTHbIE OapoOMeETphI
(MaHOMETpBI), aHEPOUbI U TUTICOTEPMOMETPBHI.

PryrHbie GapomeTpbl SBISAIOTCA Haubosee TOYHBIMU M YIOTPEONSIOTCS B OCHOBHOM ISt
U3MEpeHusi aTMOC(HEpHOTO JaBJICHUS HA METEOPOJOrMYECKMX CTaHIMsIX. Ilo ycTpoiicTBY cOCyIOB,
HANOJHAEMBIX PTYTbIO, OapoMeTphl JeNATCS Ha TpPU BHUJAA: 4YallleyHble, CHU(OHHO-YAIICYHBIC U
cudonnsle. Hanbomnee yacTo CHONB3YIOTCS ABA MEPBHIX BUJA.

Kunkoctueii  OGapomerp wu300pereHn Toppuyemnu (1643r.), a Ha3BaHue «OapoMeTp»
npunuceBaioT boiro (1665r.), 1o Hero nmpubop Ha3pBaIN «TopHUeIITHEeBON TPYOKOM».

[MpuHtun neicTBUs pTyTHOrOo OapoMeTpa OCHOBAaH Ha YpPAaBHOBEUIMBAHHHM aTMOC(HEPHOTO

JABJICHUSI BECOM PTYTHOTO CTOJOA.
Yamreunslit 6apomeTp

Yamewnsiit 6apoMerp uMeeT cienyromiee yerpoiictBo. CTekisiHHas TpyOKa, 3amassHHas CBEPXY
n HaIlOJIHCHHAasA HHCTHHHHPOBaHHOﬁ PTYTBIO, TOTPYKC€HA HHWKXHHUM OTKPBITBIM KOHIOM B
IJIACTMACCOBYIO MJIM METATMYECKYIO0 YalllKy ¢ PTYThio. Yalika cooOIaercss ¢ HapyKHbIM BO31yXOM
yepe3 OTBEpCTHUE, 3aKphIBaeMOEe BUHTOM. Bo31yX B BepxHEil yacTH TpyOKH OTCYTCTBYET, MOATOMY IO
I[efICTBHGM BHCHIHCTO OJABJICHUA BO3yXa HA IMMOBEPXHOCTH PTYTHU B YALIKE, CTOJIOMK PTYTH HIOAHUMACTCA
JI0 OTpesIeIeHHON BBICOTHL. Bec cronba pryru Oyaer paBeH arMochepHoMy naBiieHuro. CTeKJIsTHHas
TpyOKa ¢ pPTYThIO TTOMENIAETCS B METAUIMYECKYIO ONpaBy. B BepxHell ee yacTu caeiiaH MpoOJbHBIN
CKBO3HOW TIpope3 Aisi HaOMIOJeHWI 3a TMoJoXKeHHueM cronba pryTu B TpyOke. Ha onmHoil cropone
pope3a HaHeceHa IMIKaja B MM pT. cT. wiM rlla. Jlnga orcuera aecAThIX JoJied BHYTPU OIPaBbl
HaxXOJUTCA KOJbIO ¢ HOHNYCOM, NIEPEMCIIACMBIM BJI0OJIb HIKAJIbI ¢ TOMOIIBIO BUHTA. B CpG)IHCfI qacTu
OTpaBbl BMOHTHPOBAH TEPMOMETP, MO KOTOPOMY H3MEPSIOT TEMIIepaTypy Mpudopa mepes OTCUYETOM

BBICOTHI PTYTHOT'O CTOJIOA.
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Puc.6. Yameunslii pTyTHBII GapoMeTp

Ha mereoponornueckoil cTaHIuu PTYTHBIA OapoMeTp MOMELIAeTCsl B CIENMATbHBINA IMIKapUUK,
YVKpETJICHHBIH Ha CTEHE.

UTo0Ob! HAlITH BBICOTY PTYTHOTO CTOJI0A, COOTBETCTBYIOIIYIO BETMYMHE aTMOC(HEPHOTO AaBIICHUS
B TOM WJIM WHOM IyHKTE, K OTCUETY MO OapoOMeTpy BBOAMTCS DS IMOMPABOK: WHCTPYMCHTAIbHAS,
TEMIIEpaTypHas, MOMPAaBKU Ha YCKOPCHHE CHJIBI TSHKECTH B 3aBHUCHMOCTH OT IMUPOTHI MECTa U €ro
BBICOTHI HaJl YDOBHEM MODSI.

Ilonpasku pmymmnozo 6apomempa.

[Ipy TOBBITIICHUH TEMIIEPATYPHl PTYTh PACIIUPSETCS, IJIOTHOCTh €€ YMEHBIIACTCS, W BBICOTA
PTYTHOTO CTOJ0a OKa3bIBAETCS 3aBBIIMICHHOW IO CPaBHEHHWIO C HAOMIOJEHUSMH Tpu Temreparype 0°,
KOTOpass W TpPUHUMAeTCs 3a «HOpMaibHylo». Takum o00pazoMm, TeMIepaTypHas TOMpaBKa MpH
TEeMIIepaTypax BBIIE HYIIS OyIeT UMETh 3HAK MUHYC, a IIPU TeMIiepaTypax HUXKe HYIS - IITIOC.

YckopeHue CUIIbl TSKECTH, ONpeiesieMOe pacCTOSIHUEM OT IIEHTpa 3€MJIM, UMEET HauboJbliee
3Hau€HUE Ha TOJII0CaX, HauMeHbllee — y dkBaTopa. Kpome TOro, oHO yMeHbILIaeTcs ¢ yJaJleHHEM
KBEpXy OT ypOBHS Mops. Jlnsi cpaBHUMOCTH BceX HaONIOIEHWN Haj JaBlIEHHWEM, NMPOBEJICHHBIX Ha
Pa3TUYHBIX IMHUPOTaX M BBICOTaX HAJl YPOBHEM MOpS, UX MPUBOMAAT K CTAHAAPTHOU CHUIIE TSHKECTH. 3a
CTaH/IapTHOE MPHUHSITO YCKOPEHHE CUJIbI TSKECTHU Ha MHUPOTe 45° M Ha ypoBHE MOps. B HU3KHX mIMpoTax
(ot 0° mo 45°C) moxkazanusi 6apoMeTpa OKa3bIBAIOTCS 3aBBINMICHHBIMH, a B BBICOKUX (0T 45° mo 90°C)
3aHmKeHHBIMU. C TTOTHATHEM BBEPX OT YPOBHS MOPS MTOKA3aHUs TaKKe OyIyT 3aBBIIICHBI.

Takum 00Opa3om, momnpaBKka Ha YCKOPEHHE CHIIBI TSHKECTH B 3aBUCHMOCTH OT IIMPOTHI MecCTa
OyIeT MOJOXKUTEIBbHON B BBICOKMX IIUPOTaX M OTpUllaTelIbHONM B HM3KUX. [lompaBka Ha yckopeHue

CHJIBI TSXKECTU B 3aBUCUMOCTH OT BBICOTBI HAJ YPOBHEM MOPA 6yz[eT OoTpuIaTciibHasd Ha BCEX BbICOTAX,
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UMEIOIIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.

Kpome Toro, BBOAUTCS MHCTpYMEHTAbHAs MOIpPaBKa, KOTOPOH KOPPEKTHUPYIOTCSI HETOUHOCTH B
MOKa3aHUsAX OapomeTpa, CBsS3aHHbIE C HECOBEPIICHCTBOM €ro M3roToBieHHs. HHcTpymeHTalbHas
MIOTIPaBKa YKa3bIBAETCS B MACIOPTe MpHOOpa; ONpeAesieTcs ¢ MOMOIIBIO 3TAJIOHHOTO Mproopa.

BBeneHneM yka3aHHBIX INONPABOK MOJIYy4arOT JaBJICHHE Ha YpOBHE CTAaHLUMHU, KOTOPOE 3aTeM

IPUBOJAT K YPOBHIO MOpsA. Il 3TOro HCHONIB3YIOT TaOJMIbI, pacCUYMTAHHBIE MO OapOMETPHYECKOi

dbopmyie.
bapomerp-anepounn

Bapomerp-anepous oOTHOCUTCS K JaehOpMAllMOHHOMY BHIY MpHOOPOB [UISI H3MEpPEHHS
atMocepHoro napneHusi. YUyBCTBUTEIBHBIM 3JIEMEHTOM B TakuxX OapoMeTpax SBISETCS aHEPOWHAs
KopoOka (OapokopoOka), mpeoOpasyromas H3MEHEHHs aTMOC(EpHOro JIaBleHUSI B JIMHEHHBIC
nepemenieHus (aepopmannn). Bo3ayx n3 KopoOKH BBHIKAUMBACTCS MMOYTH MOTHOCTHIO. J{J1s1 TOTO, 4TOOBI
KOpoOKa He CIUTIONIMBAJIAach JaBICHHEM OKPYXKAIOIIEro BO3yXa, MPYXUHA OTTATHBAET KPBIIIKY
KOpOOKH, MPHUBOJI €e B paBHOBecue. [Ipu yBenmuueHHH BHEIIHEro JABJICHHs KpbIKa OyaeT HEMHOTO
B/IABJIUBAThCSI BHYTPb KOPOOKH, MPU YMEHBLIEHUH IOJ JIEHCTBHEM MpPYXKHUHBI OyAeT MOJHUMAThCS
BBepX. BennumHa nedopmanuu KOpoOKU Mpu
W3MEHEHUHU JaBjieHusi odeHp mana (0,3 MM Ha
10,5 rlla). Ho npu momouy cucTeMbl pbl4aroB 9TH
HE3HAUUTENIbHbIE KOJICOAHUS YBETUYMBAIOTCS oT
200 no 800 pa3 m mepenaroTcs Ha CTpEIKY,
nepeMenarIycs BJI0JIb LIKaJIbI c
JeneHusMA. B BepxHeW dYacTuM aHepouja
BMOHTUPOBAH JyrooOpa3HbIii TepMOMETp s
U3MEpeHusi TeMIeparypsl  mpubopa. Bech

MEXaHU3M aHE€pounga IoOMEIacTCsAa B

METaJUTMYECKHUI WK IJIACTMACCOBBIN KOPITYC CO

CTEKJITHHOW KPBIIIKOH. B orcuetsl o
mikane OapoMeTpa-aHepoua BBOAAT TEMIIEPATYPHYIO, IIKAIOBYIO, JOOABOUHYIO MOMPABKH, KOTOPHIE
MIPUBOJIATCS B IOBEPOYHOM CBHUICTEIHCTBE.

TemmepaTypa oka3piBaeT BIMSHHE Ha TOKa3aHUs Oapomerpa. Tak Kak € H3MEHEHHEM
TEMIEPATypPbl MEHSIOTCS YIPYTUe CBONCTBA KOPOOKH, MPOUCXOAAT AeopManuy y3JI0B MMEePEIaTOYHOTO
MexaHu3Ma. J[is ydera BIMsSHUS TeMIEpaTypbl Ha TMOKa3aHWs OapoMeTpa-aHepouJa MPUHATO HX

npuBoAuTh K Temreparype 0°C. i 3Toro ompenenstoT TeMIepaTypHbId Kod((HUIIMEeHT, paBHBII
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M3MEHEHHMIO MTOKa3aHui OapoMeTpa Mpu U3MEHEHUH Temnepatypsl Ha 1°C.

HlkanoBast mompaBKa MCKJIIOYAET CHCTEMAaTUYECKYI0 HWHCTPYMEHTAJIbHYIO IOTPEIIHOCTb,
SBIISIOLLYIOCS CJIEICTBUEM TEXHOJIOTMUYECKUX JOMYCKOB IMPH MU3TOTOBJICHUHU MEPEIaTOYHOTO MEXaHM3Ma
AHEPOUTHON KOPOOKH, T.€. YUUTHIBACT MHAUBHUAYAIbHBIE OCOOCHHOCTH MPHOOpPA, HE COOTBETCTBYIOIIUE
JIeNICHUSIM IIKaJIbl, OJIMHAKOBOW JUIA BCeX NMPHOOPOB AAHHOTO THIA. B MOBEPOYHOM CBHUAETEIHCTBE
[IKAJIOBbIE MONPABKYU JAIOTCS JUISl BCEH MIKAIbI Yepe3 Kaxable 1eCATh AeCHUM.

bapomerpsl — aHepouabl UMEIOT HEKOTOPbIE MPEUMYIIECTBA MEpell PTYTHBIMH OapomeTpaMu
(Manple TabapuThl M Macca, OTCYTCTBHE PTYTH, YAOOCTBa TPAaHCIOPTHUPOBKH), HO OHU YCTYHAlOT B
TOYHOCTH M HE NMPHUMEHSIOTCS Ha METEOPOJOTMYECKUX CTAaHIMAX B Ka4eCTBE OCHOBHOTO IpUOOpa IS
U3MepeHus: aTMOC(EpHOro AaBieHus. VX NpUMEHSIOT B TeX CIIydasX, KOrja HW3MEpeHHUe aBICHUS

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

Baporpad

Baporpad mpennasnaueH sl HEMPEpPBIBHON peructpanuu arMochepHoro mapineHus. [Ipemens
u3mepenuss or 780 mo 1060 rlla, morpemnocts u3amepenus +1-2 rlla. Moxker paborath mpu
teMriepatype Bo3ayxa ot -10 go +45° C. 1o cBoeMy yCTpONCTBY OH JIEUTCS HA TPU YACTU: TPUEMHYIO

(1aTyuK), IepeIAONIYI0 U PETUCTPUPYIOIYIO.

Puc.7. baporpad

[IpueMHOlN YacThIO CIYKHUT CHUCTEMa aHEPOMIHBIX KOPOOOK. Bo3ayx M3 KOpOOOK OTKaueH |
aTMoc(epHOe IaBlieHHE, HAIllPaBIEHHOE Ha CXKaTHE KOPOOOK, YpaBHOBEIIMBAETCS CHJION YHPYrocTH
KOpoOOk. BepxHsis KOpoOKa COEIUHSETCS C pblYaroM IMepelalollero MexaHu3Mma. BemuuuHa
nedopMaiuu KOpoOOK O4eHb Majla, HO TpU Mepeavye Ha Mepo OHa YBEIMYMBACTCS C TIOMOIIBIO PhIYaroB
B 80-100 pa3s.

Jlis yMeHbLIEHHUs] BIUSHUS TEeMIlepaTypbl Ha Moka3zaHus Oaporpada B ero HWXKHEW 4YacTu

BMOHTHPOBaH OMMETaNTHYECKUI KOMIIEHCATOP.
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Perucrpupyromas yacte mpeacTaBiseT coOoi O6apabaH ¢ 4yacoBBIM MEXaHHM3MOM BHYTpHU. Ha
Oapaban  HajeBaeTcsi ~ OyMakHash  JIGHTa, Ha  KOTOPOM  HAHECEHbBl  TOPU3OHTAJIbHbBIE
u  jayrooOpa3Hble  J€JIEHHS  CBEpPXYy  BHHU3;  TOPU3OHTaJbHBIE  JIMHUM  COOTBETCTBYIOT
aTMOC(epHOMY JIaBJICHUIO, 1yrooOpa3Hble — HHTEpBaiaM BpeMeHH. /i HeleIbHBIX CAaMOMHCIEB 3TOT
MHTEpBaJ 2 4, JUIsl CyTOYHBIX — 15 MuH.

[Ipu Bpamenun GapabaHa Mepo Ha KOHIE CTPEIKU CHEelHaTIbHBIMU YEPHUIAMH OCTABIISET CIIE]
COOTBETCTBEHHO KOjeOaHusIM aTMOC(EpHOTO JaBICHHUS.

[Tokazanust Gaporpada Hy)KHO CHCTEMAaTHYECKH CPaBHHUBATH C JAHHBIMH PTYTHOTO OapoMerpa.
Jnis aTOrO B CpouHBIe Yachkl HaOJIOACHUH Ha JeHTe Oaporpacda Jermaercs 3aceyka, COOTBETCTBYOIIAS
VMCTUHHOMY JIaBJICHUIO.

B nomemiennn mereoctannuu 6aporpad HaxoAWTCA HA MOJOYKE, YKPEIUIEHHOW HAa CTEHE Ha
BbicoTe 110-130 cm ot moina. 1o Buay KpuBO# 3amucu MeXAy CpOoKaMu HAOJIOJACHHUI OINpeAeseTcs
dbopMa GapuvecKol TEHICHIIHH.

bapuueckas menoenyusi - 370 U3MeHeHHe aTMOC(HEPHOTO JIABICHUS 33 BpEeMs MEXKAY CPOKaMHu
HaOmoeHuit (3 yaca npu 8 cpouHbIX HaOMOAEHUSX). bapuueckas TEHACHIMS HMEET 3HAK «+» MpHU
pocTe AaBJIEHUS U 3HAK «-» TPU MOHWKEHUU.

Bonpocsl k Teme:
1. Yto Ttakoe atmochepHoe aBieHHE?
Kakue enuHuUIB ©13MEpeHHs aTMOC(HEPHOTO JaBIECHUS?
Uewmy paBHa ctannapTHas atMmocdepa Ha ypoBHE Mopsi?
Kak u3meHseTcs naBieHue ¢ BHICOTOM?
O 4eM CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EPHOro AaBJIEHUS BO BpeMEHNU ?
Jis kakux Lenen u3MepsoT arMocdepHoe 1aBiaeHue?
Kak npaBuiabHO ycTaHOBUTH OapOMETP HA METEOPOJIOTUYECKOM CTaHIIUM?
Yro sBNsSETCA NPUUMHOMN IBMKEHUS BO3/1yXa?
Kakue paxTopsl BHI3BIBAIOT U3MEHEHUE AaTMOCPEPHOTO 1aBIECHUS?
10. [ns yero nmpeanasHaueH 6aporpad?

©CoNoOR~WN

3AJJAHUE

Omnpenesienue npeBbienus 7-ro 3taxa 1 kopmyca Yal'y nag 1-M ¢ noMo1ub10 anepouaa

1. Orcumrarh naBieHHE IO aHEPOUIy Ha 7-M dTaxe ¢ TouyHOcThO 10 0,1 MM pT. cr. CHATH
MOKAa3aHUsl TEPMOMETPA, BMOHTUPOBAHHOTO B aHepou ¢ TouHocThio 0,1°. OTcUeTsl MPOBOIUTH
Ha YpOBHE CTOJIA.

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

3. OIHOBpPEMEHHO C IMOMOIIBI0 TEPMOMETpa —IIpallia U3MEPUTH TEMIIepaTypy Bo3ayxa Ha 7-M 1 1-M

oTaXax.
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4. BBecTH K ITOKa3aHHUSIM aHeponaa COOTBETCTBYIOIINEC IMONIIPABKHU U BHIYHUCIWUTL MMPCBBIIICHUC 7-T0

sTaxka Haj 1-m o 6apomerpuueckoit popmyiie.

JlabopaTopnasi paGora 4 6. Berep. M3mepenue ckopoctu BeTpa

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

HaIlpaBJICHUA BETPaA

3anaun pabOThI:
1. U3y4yuTh KOHCTPYKIMIO U YCTAHOBKY (DIIFOT€POB U aHEMOMETPOB
2. TlpoBectr HaOJIIOICHUS 32 CKOPOCTHIO U HAIPABICHHEM BETpa
3. O3HaKOMUThCS ¢ OapUUECKUM 3aKOHOM BETpa
CpencrtBa: anemometrp dycca
3agaHue:
1. U3y4nuth yCTPOWMCTBO W MPUHIUN JCHCTBUS MPHUOOPOB, HX YCTAHOBKY W METOJUKY H3MEPCHUS
CKOPOCTH U HaIlpaBJICHUS BETpa
2. H3mepuTh CKOPOCTH BETpa
3. TlocTpouTs po3y BETpOB
Pe3ysnbTarhl: M3yueHne yCTpoHCTBa MPUOOPOB JUISI U3MEPEHUS HAMPABJICHHUS U CKOPOCTH BETpa H
METOUKH u3MepeHus. [IocTpouTh «po3y BETPOB» U Pe3yabTaThl U3MEPEHHH MPEACTaBUTh B BUTE
TaOJIHIIBI.
BerpoMm Ha3biBaeTCS TOPH3OHTAIBHOE IEpPEMEIICHUE BO3/lyXa OTHOCHUTEIILHO 3EMHOMN

noBepXxHOCTH. OOBIUHO ONPEENAIOT HalpaBlIeHUE BETpa —CTOPOHY TOPH30HTA, OTKYyJa AYET BETep, U
ero ckopoctb B M/c. BenenctBue TypOyNE€HTHOCTH CKOpPOCTh M HAIpaBlIEeHHE BETpa HENPEPHIBHO
MEHSIOTCA.

[Ipu ompeneneHMM CKOPOCTH BETPA B MPU3EMHOM CJIO€ B TMOJEBBIX YCIOBHSAX HCHOJIB3YIOT
AHEMOMCTPEI pa3JIMYHBIX TUITIOB!: '—IaHIeLIHBII\/'I, KOHTaKTHBIN WIIH HH}IyKHHOHHBIfI.

JUd mony4eHusl XapakTEPUCTUK BETPa Ha METEOPOJIOTMUECKUX CTAHLMSIX B HACTOSILEE BpeMs
OPUMEHSIOT (uIIorep M JUCTaHIMOHHBIE NMpUOOpPH — aHemopymOomerpsl. HaOmroneHus 3a BeTpom
BKJIIOYAIOT: a) MU3MEpPEHHE CpEeJHEW CKOpPOCTH BeTpa 3a NPOMEXYTOoK BpemeHu 2 wiu 10 muH; 0)
OIpe/Ie]IEeHNe MaKCUMAaJIbHOIO 3HAU€HHMsI MTHOBEHHOH CKOPOCTH BETPa; B) OIPENECIIEHUE CPEIHErO

HaIpaBJICHUS BETPa 32 2 MUH.
Py4Holi yame4Hslii aHEMOMETP

AHEMOMETPHI CIyKaT 11 U3MEPEHUS CPETHEN CKOPOCTH BETPaA 3a OMPEIAECICHHBIA TPOMEKYTOK

BpPEMEHH.
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[To KOHCTPYKIIMM MPHUEMHON YacTH Pa3IMYaloT JBa OCHOBHBIX BHIa aHEMOMETPOB a) YallleuHbIe
(c monymapusMun) Ui K3MEPEHHSI CPETHEH CKOPOCTH BeTpa JIF000To HampaBlIeHUs B Ipeaenax ot 1 g0
20 m/C ; 0) xpwpulbuaThie (C MEIBHUYKON) IS M3MEPEHUs CpeaHEH CKOPOCTH  HaIpaBJICHHOTO
BO3AyIHOro motoka ot 0,3 10 5 wm/C. KppuibuaTsie aHEeMOMETPBI IPUMEHSIOT B OCHOBHOM B TPYOKax H

KaHajlaX BEHTHJILIIMOHHBIX CUCTEM.

Puc. 8. AHemoMeTpbI: a) yalleyHbli; 0) KpbUIbYaTHIN

[IpueMHast yacTb py4yHOrO0 aHEMOMETpPA COCTOUT M3 METAUIMYECKOH KPECTOBMHBI, HAa KOHIIAX
KOTOPOH yKpEIUIEHBI YeThIpe MOJBIX MOJYIIapHs, OOpAIIEHHBIX BBIMTYKIOCTSIMH B OJHY CTPOHY.
[Tonymapus 3aIUIEHbl OT MEXaHUYECKHUX MOBPEXKICHUM CHEUAIBHOW PAaMKOW M HACAKEHBI Ha OCh.
Ocb B CBOEH HIDKHEH 4yacTH MMEET YepBSYHYIO (BUHTOBYIO) Hape3Ky, KOTOPOH OHa COEIMHSETCS C
PSIOM LIECTEPEHOK MepeaoIero MeXaHn3Ma, 3aKIF0UeHHOI0 B TUIACTMACCOBBIN MM METaJITMYeCKUi
kopryc. CueTHbIN MexaHU3M umeeT Tpu uudepoaata. Ha Gonbimom Hanecens! aenenus ot 0 go 100, Ha
OJTHOM MaJIECHbKOM — COTHH, Ha TPETHEM — THICSUH.

B HmxHeil yactu Qytisipa cOOKy UMeeTCs appeTup, ¢ MOMOIIbIO KOTOPOTro TMepBasi IecTepeHKa
NEepeaoIero MeXaHu3Ma MOXKET OBbITh OTBEJEHA WJIM COEIMHEHAa C YepBAYHON Hape3koil ocu. B
NIEPBOM CITy4ae BpalleHHE TONYIIapHid MO BIMSHUEM BETpa MPOUCXOUT BXOJIOCTYIO, BO BTOPOM OHO
nepegaeTcst Ha cTpenku 1udepOnaroB (cuetuyuk BKIOYeH). [Io 06e cTOpoHbI appeTupa UMEIOTCs ABa
HETIOABIDKHBIX KOJIBIIA, KOTOPBIMH MOJB3YIOTCS JIJISl BKIIFOUSHHS CUETYMKA TIPU ITOMOIIH IITHYPKa B TEX
cllyyasix, KOT/la aHeMOMETP HaXOJUTCs BHICOKO. IIIHYpOK MpHUBSA3BIBAIOT K KOHILY appeTHpa CepeIuHOMH,
a KOHIIBI €ro MpPOJEBalOT Yepe3 HemoABIKHbIE Kouyibla. CHU3Y MOJ KOPIYCOM HMEETCS CTepkKEeHb C
BUHTOBOM Hape3KoM AJIs1 yCTaHOBKH aHEMOMETpPA Ha JEPEBSIHHOM IIECTE B BEPTUKAIBHOM IOJI0XKEHUU.

HaGmronenus mo aHeMoMeTpy TpPOBOIATCS CieayromuM obOpa3zom. HaOmromarenb CTaHOBHUTCS

JIMIIOM K BETPY U yCTAaHABIIMBACT AHEMOMETP Ha 33JaHHOM BBICOTE TaK, YTOOBI IIKajia Oblja oOpaleHa B
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MOJIBETPCHHYI0 CTOPOHY, a IUIOCKOCTh mudepdiaTa pacmoiarajack Obl TEPICHIUKYISIPHO K
HAMpPaBJICHUIO BETpa. 3aTeM HEOOXOAMMO 3alucarh MOKa3aHUs BCEX CTPENOK (HAYalbHbIA OTCYET).
[Tociie 3TOro BKIIIOYAIOT CYCTYMK aHEMOMETPa W OJHOBPEMEHHO IMyCKAIOT B X0 CeKyHmomep Ha 10-
MUHYTHBI TPOMEXYTOK BpeMeHH. [10 HMCTEUeHHHM CpOoKa BBIKIIOYAIOT HPUOOP U CEKYHIOMEp H

3alUCHIBAIOT KOHEUHBIN OTCYET.
®dmrorep

@rorep siBisIeTCA HauboJee PaCIPOCTPAHEHHBIM MPUOOPOM ISl HAOIIOACHU 32 HaIlpaBJICHUEM
U CKOpocThiO BeTpa. OH MMeeT cleayromiee ycTpoiictBo. Ha HWKHEH HemoaBmxkHOU Tpybe durrorepa
YKpeIUIeHbl IIThIPU — YyKa3arenu HampasieHus Betpa. LLTeips, oOpaiieHHbI Ha ceBep, 0003HAUYCH
oykBoii «C» unmu «N». Ha BepxHelt Bpaaromeiicss Tpyoe CMOHTUPOBaHbI (JIFOrapka ¢ mpoTUBOBECOM U
yKazareiab CKOPOCTH BETpa, COCTOSIIIMIA W3 KENe3HOW MJIacTHHbBI (JOCKH) M AYTM CO IITHIPSIMH,
UMEIONTMMH pajJnaibHOe HampaieHue. JKeme3Has mocka pazmepoM 13x 30 cM cBOOOTHO Bparmaercs
OTHOCHUTEJIbHO T'OPU30HTAJIbHOW OCH, MPOXOJAIIEH uepe3 BEPXHIOI0 KPOMKY JOCKH, KOTOpas BCerja
pacronaraeTcsi MepHeHANKYIIpHO HampaBlieHuto Berpa. [lns wusmepenus ckopocredt go 10 wm/c
ucnomnp3yetcs nerkas pocka Becom 200 r, a 6onee 10 m/c — Tshxenas qocka secom 800 T.

CkopocTh BeTpa ONPENENSIOT MO OTKJIOHEHHIO JOCKH OTHOCUTENIbHO IUTBHIpEH yKkaszarens

CKOPOCTH, a HampaBleHUe BETpa- 1o TI0JIOKEHHUIO
NpOTUBOBECA  (DIIIOTapKK OTHOCHMTENHHO HITHIPEH yKa3aTels
HAIIPaBJICHUS. G| -
AR
L\
T\
\\%
i 5 \ 4
z%
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Puc. 9. ®mrorep

@utrorepsl ¢ JETKOW M TSDKEION TOCKOW yCTaHaBIMBAKOTCS HA OTAEIbHBIX MauTax Ha BbicoTe 10-
12 M. B TeMHOe BpeMst CYyTOK (IItOTephl OCBELIAIOTCS MTPOKEKTOPOM.

IIpu oTcuere ckopocTH BeTpa HaOIIOJATENb OTMEUYAeT CpeHee M HauOoJjbllee OTKIOHEHHE
HOJIOKEHHUS JOCKM 3a 2 MMH, a TaKKe 3a 2 MHMH OTMEYAaeTCs U CpelHee IOJOXKEeHHE (DIForapKHu.
CkopocTh BeTpa ompesensercs no tabiuie, B KOTOPOH A KaXKJ0ro HOMepa LITHIPS JaeTCsl 3HaYeHHe

CKOpPOCTH BETpa IS JIETKOU M TSIKEJIOM TOCKHU.

AnemopymMO0OMeTpHI

[IpuHuun geicTBust aHeMOpyMOOMETPOB (MX MHOro pa3HOBHJHOCTEW) OCHOBaH Ha
npeoOpa3oBaHUU  XapaKTEPUCTHUK B  DJCKTPUYECKHE BEIMYMHBI, KOTOpPBIE TIEPENaloTCcs B
COOTBETCTBYIOIIME y3JIbl U3MEPUTENBHOIO MybTa Mo kabemo. [Ipudop cocTOUT U3 AATYMKOB CKOPOCTH
U HamnpaBleHUS BETPa, W3MEPUTENBHOTO MynbTa W OJIoKa NUTaHUsA. B ngaTumke cocpenoTodeHsbl
YYBCTBUTEIbHBIC JIEMEHTHl W TIEPBUYHBI MPeoOpa3oBaTeN CKOPOCTH M HampaBieHHs. B kadecTBe
YYBCTBUTEIHHOTO DJIEMEHTA HCIIONB3YEeTCS YETHIPEXITOIOCHBI BO3AYIIHBIA BUHT C TOPU30HTAIBHOM
OCBIO BpAIICHHS. UyBCTBUTEIHHBIM 3JIEMEHTOM JIJIS
HarpaBJIeHUs BETpa SABIISETCA durorapka,
BHITIOTHEHHAas: B BHJE oOTekaeMoro kopmyca mpubopa,

Ha KOTOPOM YCTaHOBJIEH BO3JTYILIHBIM BUHT.
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Puc. 10. AuemopymbomeTp

W3mepenue cpenHell CKOpPOCTH BETpa OCHOBAaHO Ha ONPENECICHHUM 4YHciIa OOOpPOTOB BHUHTA,
BpaIaeMoro BO3IYIIHBIM MOTOKOM, 3a 10 muH. Yuciao o60pOTOB BHHTA MOXKET OBITH OTCUHTAHO IO
HIKaJle yKasarens, rpaayupoBaHHoro B M/c . OmpeserneHne MIrHOBEHHOM CKOPOCTH OCHOBAaHO Ha
U3MEPEHUHN HAMpsHKEHUS] JIEKTPUUYECKOr0 TOKa, KOTOPBIM HHIYLMPYETCS B TE€HEpaTtope; BpalleHUE
BHUHTA JaT4YMKa MEPEIACTCS pOTOPY T€HEpaTopa TaK, YTO CKOPOCTh POTOPA B KaXKIbIii MOMEHT BPEMEHH
paHa CKOpPOCTH BpaileHHs BUHTA. V3MepeHue HampaBiieHHs BETpa OCHOBAHO Ha JAMCTAHIIMOHHON
nepegave mojxoxeHus: GIIrapku ¢ MOMOIIBIO CIIEHUaIbHOTO YCTpoiicTBa (cenbcuHOoB). PoTop onHoro

U3 CCJIbCUMHOB COCANHCH C OCBIO q)HIOFapKI/I, BTOpOI>'I SABJISICTCA YKA3aTCJICM B UBMCPUTCIIBHOM ITYJIBTC.

Bomnpocs! k Teme:

Urto Takoe Betep?

Yo Takoe «po3a BETPOB»?

UYro siBNIeTCS MPUYMHON BO3HUKHOBEHMS BeTpa?

Yo Takoe MECTHBIE BETPHI?
Jlnst Kakux 1enel u3MepsAroT HalpaBJICHHE U CKOPOCTh BeTpa?
Kakum o6pa3zom BeTep CBA3aH C U3MEHEHUEM JIaBJICHUS?
Uto Takoe mIKBaIbI?
Yro Takoe cmepu?
. Ha xakoii BeicoTe M3MEpsIOT MpU3EMHbIN BeTep?
. Kakue cymecTByroT e1MHULbI H3MEpEHUs BeTpa?
. B ueM 3axmrouaercst Gapuueckuii 3akoH BeTpa?

LCoNoOARWDNE

e S
N - O

3AJJAHUE

1. Omnpenenuth CKOPOCTH BETPA 110 AHEMOMETPY

2. OmpenenuTh HaMpaBIeHUE U CKOPOCTH BETpa Mo (iIrorepy

Tema 5. TemioBoii pexxum atMocgepbl U 3eMHOI MOBEPXHOCTH.

JlaGoparopnas padora 5.

HCJ'IB pa6OTI:I — NOJIYUYUTh ONPCACTABJICHUC O METCOPOJIOTHICCKUX TCPMOMETPAX U MCTOAUKEC U3MCPCHUA

®opma A

[Touemy B METEOPOIOTHH U3MEPSIOT CPEHEE HATIPABIEHUE U CPEJHIOK CKOPOCTh BeTpa?
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TEMIEPATyphl MOYBBI
3amauu paboThI:
1. 03HAaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMH,
MUHUMAITbHBIMU
2. M3yuuTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOrHUECKUX TEPMOMETPOB
CpencTBa: TepMOMETPHI ISl U3MEPEHUSI TEMITEpaTyphl (CPOUYHBIN, MUHUMAIbHBIH,
MaKCUMaJbHbIH ), CaBUHOBA, TIYII
3anaHue:
1. U3yuuTh yCTpOICTBO M NPUHILIUII ACHCTBUSI TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
U3MEPECHUM
2. IlpoBectu HaOmOEHUS 3a TEMIIEPATYPOU MOUBHI
3. TlocTpouTs rpadk CyTOYHOTO XOJ1a TEMIIEPATyPhl TOBEPXHOCTHU TIOYBBI U TEMIIEPATYPHI TOYBBI
Ha pa3HbIX MIyOUHAX
Pe3ynbrarhl: u3ydeHue ycTpoucTBa TEPMOMETPOB M METOJIMKHU U3MEPEHHUS TEMIIEPATypPhl MOYBHI.
[Toctpouts rpaduku 1 pe3yabTaThl U3BMEPEHHI MIPEICTABUTh B BUJIE TaOIUIIBI.

TepMoMeTpsI 111 U3MEPEHUS TEMIIEPATYPBI ITOYBBI.

Jins  u3MepeHus TeMIepaTypbl IMOBEPXHOCTHM IIOYBBI HAa METEOPOJIOTMYECKUX CTAHIMAX
MPUMEHSIOT CPOYHBINA, MAKCUMAJIbHBIM U MUHUMAJIbHBIA TEPMOMETPBI. DTH TEPMOMETPHI KJIaAyT BMECTE
Ha OTKPBITOH IJIoLIa/IKe pazMepoM 4 X 6 M Tak, YTOObI MX pe3epByapbl MJIOTHO MPUJIETAIN K NOYBE U
HaIOJIOBUHY ObUIM B Hee NOTpyKeHbl. TpaBsHON MOKPOB € IJIOLIAIKH YAAISETCS, a TOUBA B3PBIXJISIETCS.

[Ipy HanM4KMK CHEKHOTO TOKPOBA BCE TPU TEPMOMETPA IIOMEIIAIOTCS HA IIOBEPXHOCTH CHETA.

CpouHBIil TOYBEHHBIN TEPMOMETP PTYTHBIM CO BCTABHOM IIKAJIOH; IleHa JeneHus mkaisl 0,5°.
Llena oOenenusi — 3TO KOJMYECTBO TIpajyCcoB, NPUXOASAIIEeCs Ha HAWMEHbILIEE JEIEeHUE IIKaIbl
TEPMOMETPA.

PezepByap TepmomMeTpa umeeT OOBIUHYIO UIMHAPUYECKYI0 (hopmy. Habmronenus mo HeMy CBOIATCS K
OTCYETY MOKA3aHWI B CPOUHBIC YACHI.

Maxcumanvuolii. mepmomemp  CIYXUT JUIsl U3MEPEHUS HAUBBICIIEH TEMIIEpaTypbl 3a BpeEMs
MEXIy CpOYyHbIMH HaOmogeHusMd. OH Takke PTYTHBIH CO  IMIKANOM W3  MOJOYHOTO
crekia, meHa aenenus 0,5°. PesepByap mMokeT ObITh WIM HMUIMHAPUYECKUM WU MApOBBIM. [Ipenemns
mkanel oT -36 o +51° wim ot -21 mo +71°. B nHO pe3epByapa BIasH CTEKJISSHHBIA KOHHUYECKUI
CTEpXKEHb, KOTOPBIH  BEPXHUM  y3KMM KOHLOM BXoguT B  kanwuiip. llostomy B
Hauale Kamwuisipa oOpasyercs CyXKeHHe, MpersTCTBYIoLlee CBOOOJHOMY  IEpeBUKEHUIO
PTYTH U3 Kanwuisipa B pezepByap. Koraa temrepaTypa noBslaeTcs, pTyTh MO IEUCTBUEM TEILIOBOTO
pacIIMpeHNst MPOTAJIKUBAETCS yepes Cy’KEHHE u3 pe3epByapa B Kanuuisp.
[lpy moHWXKEHMM TeMmIepaTypbl pTYThb M3 Kamwuisipa oOpaTHO HE IOXOAWUT, TaK Kak
CWJIBl CLEIUIEHMS MEXAY 4YacTHIaMM PTYTH HE B COCTOSIHUM IIPEOAOJETh CUJIBl TPEHUS B

CY’)KEHHOM YacTH TEepMOMETpa, U B OTOM MECTE€ MNPOUCXOIUT pa3pbiB PTyTH. OcTaBIIMKCS
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B KaWUIsIpe CTOJOMK pTYTH OyAeT yKa3bplBaTh MaKCHUMAaJbHYIO TEMIIepaTypy 3a OIpeIelICHHBIN
MIPOMEXKYTOK BpeMeHHU. J[Jisi Toro, 4ToObl pTyTh ylljga 00paTHO B pe3epByap, TEPMOMETP BCTPSAXUBAIOT
HECKOJIBKO pa3 CWIbHBIMM, HO IUIaBHBIMU JBWXKECHUSMU PYKU. MakCHMalbHBIA TEpPMOMETP
YCTAaHABIIMBAIOT B TOPU30HTAIILHOM 10JIOKEHUH. Bo BpeMs Ha0JIt0IeHU I
TEPMOMETpP CJIETKa IOAHUMAIOT 3a KOHEI, YAAJCHHbIH OT pe3epByapa, 4YTOOBl PTYTh B
KanWuIspe MOJOLIIA K CY)KEHHIO, U AeNaloT oTcueT. CHenaB OTCYET, TEPMOMETP BCTPAXUBAKOT, MOKA
CTOJIOMK PTYTH HE 3alMET MOJIOKEHHUE, COOTBETCTBYIOLIEE TeMIIepaType IO CPOYHOMY TEPMOMETDPY.

OTHUM caMbIM NOJArOTABIMBAIOT TEPMOMETP K CIIEIYIOIIEMY HAOIIOACHHUIO.

@

v
T™-2

™-1

/i

a 0

Puc.11. TepmoMeTphl: a — MAaKCUMAabHBIN, O - MUHUMAaJIbHBIN

Munumanvnolti mepmomemp  CIy)KUT JUII U3MEPEHUS CAMOW HM3KOW TEMIIEpaTypbl MEXKIY
CpPOKaMH{ HaOJIOJIeHUH. DTOT TEPMOMETP CIIUPTOBOM, UMEET BCTaBHYIO LKAy U3 MOJIOYHOTO CTEKIIA C
neHo penenus 0,5°. PesepByap umnuHzapudeckuil. Kammmigp Ha KOHIE, NPOTHBOIIOJIOKHOM
pe3epByapy, UMeeT pacuIMpeHue, B KOTOPOM COOMPAETCsl CHUPT TPH MOBBIIIEHUN TEMIIEPATyphl BBIIIE
MTOCJIETHETO JIEJICHUS IIKAJbl. 31€Ch K€ CKAIUIMBAIOTCS Mapbl CIUPTA.

B xanwuisipe MUHUMaJbHOTO TEPMOMETpa BHYTPH CHUPTA IOMEIIEH HEOOJbIIOW TOHKUN
CTEKJIIHHBIA INTHU(TUK C YTOJIIEHHBIMH TYNbIMU KOHIAMH. I[IpM BepTUKaIbHOM  IOJIOKEHUH
(pe3epByapoM BBepX) IITHPTUK CBOOOIHO MEpEeMEIaeTCsi BHYTPH CIUPTA JI0 MJIEHKH MOBEPXHOCTHOTO
HaTSDKeHUs. B ropu30HTalbHOM IOJIOKEHUU OH JIBUTaeTcsl B OOpaTHYIO CTOPOHY, K pe3epByapy, HOJ
JTaBJICHUEM OTOM IUIEHKH. OTO MPOUCXOAUT TOJIBKO MpHU TOHWXKEHMH Temiieparypbl. Ecmu ke
TEeMIIepaTypa HauyHEeT IMOBBIIIATECS, TO MEHHCK OTOWJEeT OT mTHU(TAa B CTOPOHY Oojiee BBICOKHUX
TEMIIeparyp, a MTU(PTUK OCTaHEeTCs Ha YPOBHE MUHUMAILHOU TEMIIEPATYpPHI.

YcTaHaBnuBalOT TEPMOMETP BCET/Ia B TOPU3OHTAIBLHOM MOJI0XKEHUH. Bo BpeMs HaOmoaeHui, He
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Tporasi pyKaMu TE€pMOMETP, OTCUUTHIBAIOT MUHUMAIIbHYIO TEMIIEPATYPY 110 KOHILY IITU(TA, YAaJICHHOTO
OT pe3epByapa, U CPOUYHYIO TEMIIEpaTypy I10 MOJIOKEHUIO MEHHCKa criupra. [locie orcuera TepMoMeTp
NIEPEBOPAYMBAIOT PE3EPBYapOM BBEPX M JKIYT, MOKa MITUQTHK JOWUIET JIO MEHHCKAa CIHPTA. 3aTeM
TCPMOMCTP BHOBb YCTAHABJIMBAIOT B TOPU3OHTAJIBHOM IIOJIOKCHHHU, ITOCJIC 3TOI'0O OH BHOBBHL TI'OTOB K
pabore.

[ToxomHBI TOYBEHHBI TepMOMETp-IIyn MBaHOBa  CIY)XHUT s M3MEPEHHS TEMIIEPATYPhI
MaxXOTHOTO cJ0si Mo4Bbl Ha riryomHe oT 3 10 30 cM. OH COCTOMT W3 KHIKOCTHOTO TOJIYOJIOBOTO
TEPMOMETpPA C LIEHOM JeleHHs IMIKaibl 1°, MeTaJuIMyecKoil onpaBbl U HAKOHEUHUKA. J{s ynydmieHus
TCIUIOOTAAYN MEKAY HAKOHCUHHUKOM H PE3CpPBYyapoM TCPMOMCETpa ITOMCHICHBI MCIHBIC W JIATYHHBIC
omwiku. s orcyera TeMmmepaTypbl B BEpPXHEH YacTH OMNpaBbl CHENaH IPOJOJBHBIA BBIPE3,
3alMICHHBI OpraHWYeCKUM CTekJIoM. Ha oOpaTHO# CTOpOHE OmnpaBbl HaHECEHA IIKala B CM, IO
KOTOPOW OTCUMTHIBAIOT TIyOWHY MOTpYyKeHus. i1 u3MepeHus: cHavajia mpoOypPHBAIOT BEPTHKAIBHYIO
CKBA)XMHY, 3aTCM B HCC OITYCKAKOT TCPMOMETP TaK, LITO6I>I HAaKOHCYHUK CJICTKa BAABJIMBAJICA B ITIOYBY.
TepMoMeTp BBIIEPKUBAIOT B CKBakuHE B TeueHue 20 muH. HaOnrogeHus: MpOBOJST TOJIBKO B TEILIOE

BpCMs roja.

Tema 6. Boaga B atmocgepe

JlabopaTopHas padora 6a. BiaxxHocTh Bo3ayXa.

HCJ'IB pa6OTBI — HOJYUUTH NPCACTABJICHUC O TUTPOMCTPAX U MECTOAUKEC U3MCPCHUA BJIIA)KHOCTU BO3JyXa

3agaHus:

1. 03HAaKOMUTKCS C PA3TUYHBIMHU TUIIAMUA THTPOMETPOB
2. O03HAKOMHTBLCS C TUTPOMETPUICCKUM U IICHXPOMETPUICCKUM METOJIaMU U3MEPCHHSI BIIAKHOCTH
BO3/TyXa
3. H3yuuTh KOHCTPYKTHUBHBIC OCOOCHHOCTH THUTPOMETpA M IICUXPOMETPa
CpenctBa: MCUXPOMETPHI, TUTPOMETPBI, ICUXPOMETPHUECKHUE TAOIUIIBI
3amanue:
1. U3yunth yCTpPOMCTBO M MPUHIUN ACHCTBUS IPUOOPOB, UX YCTAHOBKY W METOJIUKY U3MEPEHUS
BJI&KHOCTH BO3IlyXa
2. TlpoBectu n3MepeHUs U BBIYUCIUTH TOKA3aTENN BIAKHOCTH BO3/IyXa 1o hopmynam u
MICUXPOMETPHUECKUM TadIIUIaM
3. Tloctpouts rpaduk CyTOYHOTO U TOJAOBOTO X013 A0COTIOTHOM U OTHOCUTEIHLHOM BIAYKHOCTH
BO3/yXa
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Pe3ynbrarhl: M3ydyeHue ycTpoiCTBa I'MTPOMETPOB U IICUXPOMETPA U METOIAUKHU U3MEPEHHUSI BIIAXKHOCTH
Bo3ayxa. [locTpouts rpauikil U pe3yabTaThl U3MEPEHUN IPEJCTABUTh B BUJIE TAOJIHUIIBL.

[TcuxpoMeTpuuecKkuii METO 1

OTOT METOJ, SBIAETCS OCHOBHBIM, IPUMEHSAEMBIM Ha METEOPOJIOrHYecKoi cetu. OH OCHOBaH Ha
NOKAa3aHUU TICUXPOMETpa- MpUOOpPa, COCTOSAIIErO M3 IBYX TEPMOMETPOB. PesepByap 0JHOro M3 HHUX
o0epThIBaeTCsl OATUCTOM, HAXOAALIMMCA B YBIQXHEHHOM COCTOSHHH (CMOYeHHBIH Tepmomerp). C
IIOBEPXHOCTU pe3epByapa CMOYEHHOI'O TEPMOMETPA IPOUCXOIUT HCIAPEHHE, HA KOTOPOE PacXOLyeTCs
TEIUIO.

Jpyroil TepMOMETp NCUXPOMETPa — CYXOil MOKa3bIBaeT TeMIieparypy Bo3ayxa. CMOYEHHBIHN ke
TEPMOMETp IOKA3bIBAET COOCTBEHHYIO TEMIIEPATypy, 3aBUCSIIYI0 OT MHTCHCUBHOCTH UCTIAPEHHUS BOJIBI
C IIOBEPXHOCTHU pe3epByapa. UeM Oodibiiie 1eUIUT BIAXHOCTH, TEM UHTECHCHBHEE OYyIEeT MPOUCXOAUTh
UCIIapeHHe U, CIIEJOBATENIbHO, TEM HUXKE OYAYyT MOKa3aHUsI CMOYEHHOI'O TEPMOMETPA.

[TapuuanbHoe AaBIEHHE BOJSHOIO Iapa B BO3AYyXE OINPENENAETCS MO INCHUXPOMETPUYECKOU

dbopmyIsie, Ha OCHOBAaHUM KOTOPOM COCTABIIECHBI IICUXPOMETPUUECKHIE TAOTUIIBI:

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

rie:
E’ - mapumanbHOe JaBJI€HHE BOJSHOTO Mapa, HACKIIMIAIOIIETO MPOCTPAHCTBO, NMPU TEMIIEpaType
CMOYEHHOI'0 TEPMOMETDA;
A — ncuxpoMeTpuuecKkuil KodpUITUEHT, YUUTHIBAIOIINI CKOPOCTh ABM)KEHUS BO3yXa;
p — atmocepHoe naBienue, rlla;
tut - COOTBETCTBEHHO TeMIIEpaTypa Cyxoro 1 CMOYEHHOTO TepMOMETPOB, °C;

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

Jns wu3MepeHus BIAXHOCTH HCHOJB3YIOT JBa THUIIA IICUXPOMETPOB: CTAaHLMOHHBIA U
aCMHUPALIMOHHBIH.

CTaHIMOHHBIN IICHXPOMETP

CTaHIMOHHBIN NICUXPOMETP COCTOUT M3 JBYX OAMHAKOBBIX TEPMOMETPOB C JIEICHHUSIMH Yepe3
0,2°C, ycTaHOBIEHHBIX BEPTHKAJIBLHO HA IITATHBE B ICUXpOMETpUUYeckoi Oyike. PezepByap mpaBoro

TEPMOMETpPA IUIOTHO OOEPTHIBAETCS B OJUH CJIOM KyCOYKOM OaTHCTa, KOHEI KOTOPOro OITYyCKaeTcs B
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CTaKaHYHMK C JUCTWUIMPOBAHHON BOMOH. [IpuMeHseTcs cnenuanbHBIM cOpT OaTHCTa, 00JamaroIIui
HEOOXOUMBIMU TUTPOCKONIUYECKUMU cBOMicTBamMH. CTaKaHUYMK 3aKpPhIBACTCS KPBIIIKOW C MIPOPE3bIO [

Oarucra.

Puc. 12. CranmoHapHbIi ICHXPOMETP

CHsATHE OTCUETOB II0 TEPMOMETpaM JIOJDKHO MPOM3BOJIUTBCS KaK MOXHO ObICTpee, T.K.
NPUCYTCTBUE HaOmofarenss BOMM3M TEPMOMETPOB MOXKET MCKa3uTh UX Moka3aHus. CHauana
OTCUUTBIBAIOTCSI U 3aMHUCHIBAIOTCS JAECATHIE JI0JIU, a 3aTEM LIeJIble TPAJYCHhI.

HaGmronenus no ncuxpomeTpy MpoBOASTCS TIPH JTI000H MOJIOKUTEITHFHON TeMIIEpaType BO31yXa,
a Mpu oTpuLaTeabHoi Tonbko 10 -10°C, T.k. npu Oosiee HU3KOM TemmepaType pe3ysibTaTbl HaOIr01eHUH
CTAHOBATCA HEHAJEHKHBIMHU.

ITpu Temnepatype Bo3ayxa Hike 0°C KOHUMK OaTHCTa HA CMOYEHHOM TEPMOMETpE 00pe3aeTcs.
baruct cmaunBarot 3a 30 MHH 10 HavYasia HAOMIOJACHUH, IOTPYXKasi pe3epByap B CTAKAHUYHK C BOJIOM.

[Ipn oTpunarenbHON TemmepaType BojJa Ha OaTrucTte MOXeT ObITh HE TOJIBKO B TBEPAOM
COCTOSIHUU (JIe7), HO U B XMJKOM (TlepeoxyiaxaeHHas Boja). [lo HapyXHOMY BHIY YCTAaHOBUTBH 3TO
BechbMa TpyaHO. [y 3TOro HeoOXOJUMO MPUKOCHYTHCS K OaTHCTy KapaHAalloM, Ha KOHIE KOTOPOTO
UMeeTCsl KyCOdeK JibJla WIM CHera, W CJleIuTh 3a IOKa3aHueM TepMmoMmeTpa. Ecin B MOMeEHT
MIPUKOCHOBEHUS CTOJOMK PTYTH MOBBICUTCS, TO Ha OatucTe ObUIa BOJa, KOTOpas Mepenuia B Jea; Mpu
3TOM BBIJEJINIIACH CKPBITAs TEIJIOTA, 3a CUET YEr0 U YBEIMUYMIIOCH NMOKa3aHUue TepMoMeTpa. Ecin xe ot
IMPUKOCHOBCHUS K GaTI/ICTy IMOKa3aHUu¢ TCPMOMETPA HC MCHACTCA, 3HAYUT Ha 6aTI/ICTe J€a, U UBMCHCHHUA
arperaTHOTO COCTOSIHUSL ~ HE MPOUCXOJIUT. YYeT arperarHoro COCTOSIHMSI BeCbMa BaXeH, T.K.

MaKCcHUMaJsbHas yIpyrocTb BOASHOIO Mapa, BXOASIIAS B MCUXPOMETPUUECKYIO (popmyiy, HaJ BOAOH U
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JbJOM PA3JINYHa.
Bbruncnsior XapakTepUCTHKU BJIQKHOCTH [0 pe3yibTaTaM H3MEPEHHIl MO MCUXPOMETPY C

HOMOILBIO CIIELUANIBHBIX IICUXPOMETPUUYECKUX TAOIHILI.
AcTHpanuoHHbII ICHXpOMETp ( TICUXPOMETP AccMaHa)

AcnupallOHHBIM TICUXPOMETp  IpEeAHa3HaueH [UIsl U3MEPEHUs TeMIEepaTypbl M BIAXKHOCTH
BO3lyXa B CTAallMOHApHBIX, SKCHEIUIMOHHBIX YCIOBUAX, a TaKXXe B INPOMBILUIEHHBIX U OBITOBBIX
nomenieHusax. HukenupoBaHHass M IONMPOBAHHAA IIOBEPXHOCTb IICUXPOMETpPA XOPOLIO OTpa)aeT

COJIHEUYHBIE JIY4H.

Puc. 13. AcniupaiimoHHBIH ICUXPOMETP

@u3NYecKuil MPUHLUII JEUCTBUS ACIHMPALMOHHOIO IICUXPOMETpA TaKOM ke, Kak |

CTaHIIMOHHOTO, HO OH COJEPXHUT acCHUpPalMOHHOE YCTPOMCTBO (BEHTUJISITOP), CO3/AIOIIEE MPOTIKKY
BO3/1yXa y pe3epByapoOB TEPMOMETPOB C IMOCTOSTHHOI CKOPOCTHIO 2 M/C.
AcnupanvoOHHBIA ICUXPOMETP TAKXKE MMEET JIBa TEPMOMETPA MEHBLIETO pa3Mepa, HO C TOM K€ ILIeHOU
nenenus (0,2°C). Ipenenst mkan TepmomeTpoB oT -31° g0 +51°C. OHu moMenarTcst B METaJUTHYECKYO
omnpapy. OmpaBa COCTOUT W3 TPYOKH, pa3IBauMBAIONICHCS KHU3Y, U OOKOBBIX 3alIuT. BepXHMil KOHEI
TPYOKH COEAMHEH C aclupaTopOM, MPOCACHIBAIOIIMM HAPYKHBIM BO3AyX uepe3 TPYyOKH, B KOTOPBIX
HaXOJATCS pe3epByapbl TEPMOMETPOB. ACIUpaTOp UMEET NMPYKUHHBINA MexaHu3M. [IpyxuHa 3aBoguTcs
KimoyoM. TpyOku craenaHbpl JBOWHBIMHU. PesepByap mpaBoro TtepMoMeTrpa OOBEpPHYT KOPOTKO
00pe3aHHBIM 0aTHCTOM.

[Tepen HaGmroneHUEM TMCUXPOMETP BBIHOCAT W3 MOMeNIeHus 3uMoit 3a 30 muH, a yserom 3a 15
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MUH. baTUCT cMauuBaro ¢ NMOMOIIBI0 PE3UHOBOW I'PyIIXM C MUIETKOH JieToM 3a 4 MuH, a 3uMoil 3a 30
MHH 10 cpoka HaOmoaeHus. [locie cMaunBaHMS 3aBOAST aCHHPATOp, KOTOPHIH B MOMEHT OTCUETa
JIOJDKEeH paboTaTh MOIHBIM X010M. [ToaToMy 3uMoii 3a 4 MHH /10 OTCYETa HY)KHO €r0 BTOPUYHO 3aBECTH.

Bo Bpems orcuera ciemyer CTOSTh Tak, 4ToObl BeTep ObUT HampaBieH OT mpubopa K
HabOmromaremo. [Ipu cUIbHOM BeTpe CKOPOCTh acmupalnuu Hapymaercs. YToObl MCKIIOYHUTH 3TO, Ha
acrupaTop C HAaBETPEHHOH CTOPOHBI HAJEBAIOT BETPOBYIO 3ammry. OHa OJEBaeTCs MPH CKOPOCTSIX
BeTpa Oosee 4 m/c.

XapaKTepUCTUKH BIAKHOCTH BO3AyXa BBIYUCISIOT 110 TICUXPOMETPHUYECKUM TaOIHIIaM.
['urpomeTpuueckuii METO

l'urpoMerpuueckuii METOJT U3MEPEHHS BIIAXKHOCTU BO3JyXa OCHOBAaH Ha CIIOCOOHOCTH Tel
azcopOupoBarth (MOTJIOMIATE) BOASHON Map U3 BO3[yXa U B pPe3ylbTaTe 3TOro AeQOpMUPOBATHCS WU

MEHSTh (PU3NYECKHE CBOWCTBA.
I'urpomerpsl

B Hacrosiiee BpeMsi Ha ceTH NMPUMEHSIOTCS JBa TUIIA TUTPOMETPOB: BOJOCHOW M TJICHOYHBIH.
OHM O0TJINYAIOTCS TOJBKO MPHUEMHOM YacThIO: y MEPBOTO 3TO 00e3KUpeHHbIH (00paboTaHHBIN B Aupe U
CIUpPTE) YEIOBEYECKUH BOJIOC, OOJalalolIMii CBOWCTBOM M3MEHSATh CBOIO JJIMHY IO/ BIUSHUEM
U3MEHEHHS OTHOCHUTENBHOW BIIQKHOCTH, y BTOPOTO — TUTPOCKONHMYECKAs OpraHWYecKas IUICHKa,
CHOCOOHAast U3MEHSATH CBOM JIMHEWHBIE pa3Mephl P M3MEHEHUH OTHOCUTEIHLHON BIIAXKHOCTH.

Bonocnoii cuepomemp OH npeaHasHaueH IJi1 U3MEPEHUS OTHOCHUTENHLHONM BIAYKHOCTH BO3AyXa
U Hambosiee pacrnpocTpaHeH Ha ceTu Mereoposornyeckux craniuil. Eme B 1783r. Coccrop BnepBble
W3TOTOBUJI TUTPOMETP, MPUMEHUB 00€3KUPEHHBIN BOJIOC.

[Tpr M3MeHEeHNN OTHOCUTENHHON BIIAYKHOCTH BO3/yXa M COOTBETCTBYIOIIETO M3MEHEHUS JTHHBI
BOJIOCA CTPEJIKA O] IeHCTBUEM I'py3UKa MEePEMEIIAeTCs] OTHOCUTENBHO MIKAJIbl. Tak Kak CBS3b MEXIY
YATUHEHUEM BOJIOCA W OTHOCHUTEIBHOW BIAXKHOCTHIO BO3JyXa HE JIMHEWHAs, TO IIKaxa THTPOMETpa
HepaBHOMepHas. [urpomerp paccuutan Ha pabory mpu temmeparype oT -50 mo +55°C. Ilpenensr
n3mepenns BnaxxHoctu oT 30 go 100%, morpemnocts u3mepenus £10%. [lena nenenus mxansr 1%.

OTcueTsl JACTAar0TCA 10 IEJI0T0 ACICHUS IIKAJIbI.
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Puc. 13. BonocHoii rurpometp: 1 — Bosioc, 2 — pamka, 3 — CTpenka, 4 - mkaa

I[Ipu Temmepatype Bosayxa Huxke -10°C  TUTpOMETp CIYXHT OCHOBHBIM MPUOOpPOM
JUISE  U3MEPEHUs  BIAKHOCTH Bo3ayxa. [Ipubop sABiIseTCS OTHOCHUTENBHBIM, W  IOITOMY
JUISL  TIONy4eHUsS JEHCTBUTENbHBIX 3HAUYEHWHW OTHOCUTEIBHOW BIAXKHOCTH BO3AyXa B 3HMHEE
BpeMs (mpu Temmeparypax Hmwke -10°C) B mokazaHMsl TUTPOMETpa BBOAST  TIOMPABKH,
KOTOpbIE  OMNPENENSIIOTCA HAa OCHOBAHMM  MApajUIeIbHBIX W OJHOBPEMEHHBIX  HU3MEPEHHI
0  CTAaHIMOHHOMY  TICHUXpPOMETpY U  TUrpomMeTpy B  TeueHue 1-1,5 wmecsma 1o
HACTYIUIEHMsSI YCTOWYMBBIX Temneparyp Humxe -10°C. I[Io »>TUM H3MEpPEHUsIM CTPOUTCS
rpaduk CBsI3U MEXIy MOKa3aHUSMU ICUXPOMETpa W TUTPOMETpa, MO KOTOPOMY U OIpeAesseTcs
MONpaBKa.

l'urpoMeTp ycTraHaBIMBAaeTCsl B MCHUXPOMETPUYECKON OyJIKEe M KPEMUTCS Ha INTAaTUBE MEXKIY
CYXHUM U CMOYEHHBIM TEPMOMETPAMHU.

Ilnenounvi  euepomemp .  Ilpubop  COCTOMT W3  YYBCTBUTEIBHOTO  DJIEMEHTA
B BUAC Kpyriaod amadparmpl, U3 OpraHUYECKOW TUICHKH, TEpEeJaTOYHOr0  YCTPOMCTBA,
CTPEJIKH W METaNIMYEeCKOM paMKH, Ha KOTopol kpenstcs pgetand. [locTostHHOE HaTshKeHHE
IUIGHKH  OOeCHeurBaeTcss TPY3UKOM. l'urpomerp paccuutan Ha paboTy B JMana3oHe
temriepatyp ot -60 mo + 35 °C. Ilpemensr u3mepenus BiraxuHocTd oT 30 mo 100%, morpenrtHocTh
m3mepenuss +10%, nena penenums mkansl 1%. Illkama, B oTiMuMe OT BOJOCHOTO THUIPOMETPA,
paBHOMepHasi. OH xopomio paboTaeT B KJIMMAaTHUYECKUX YCIOBUSX C HHU3KOH TeMmmepaTypoit

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

Tuepoepagor.  JInst HeNpepbIBHOH PETUCTPAlMM  W3MEHEHUH OTHOCHTEIBHOW BIIAKHOCTH

UCTIONB3YIOT CAMOIHCIIBI — TUTPOrpadbl

Puc.15. T'urporpad

[IpueMHON 4YacThIO BOJOCHOTO TUTrporpada SBISETCS MYy4OK OOE3KUPEHHBIX UYEIOBEUECKUX
BOJIOC, TPUKPEIUIEHHBIM K pame, HW3MEHEHHME [UIMHBI KOTOPOrO C IIOMOIIBIO CHUCTEMBI PHIYArOB
nepegaeTcsl Ha CTpenky U Ha nepo. CepennHa MydyKa BOJIOC HaJeTa Ha KPHOYOK, KOTOPBIA ¢ TTOMOIIbIO
CIIEMAJIBHOTO YCTPOMCTBA CBA3aH €O CTpesnkoi. HaTsokeHue Iydka BOJIOC CO3HAETCS TPY3HKOM.
N3meHneHne UIMHBI BOJIOC IPU U3MEHEHUH OTHOCUTENBHOM BIQXKHOCTH BO3AYXa MEPEAAETCS HA CTPEIIKY
C 3aKpeIUICHHBIM Ha €€ KOHLIE IepoM, 3alOJHIEMbIM YepHMIaMu. YacoBoil MexaHH3M y rurporpadga
TaKoM e, Kak M y TepMorpada.

l'urporpad He siBIsSEeTCS aOCOMIOTHRIM MPUOOPOM, U AJISL ONPENIETeHHs IO HEMY OTHOCHUTEIbHON
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BJIQXKHOCTH BO37yXa BBOJAT IOMNPABKHU, KOTOpBIE ONPEACNSAIOT MO TIpaduKy, COCTaBICHHOMY Ha
OCHOBAaHUU CPABHEHMS 3HAYCHMM OTHOCUTEIBHOW BIIAYKHOCTH BO3JlyXa B CPOYHBIEC YaChl, IOIYYCHHBIE
10 ICUXPOMETPY, U 3HAYEHUH, CHATBIX C JIEHThI TUrporpada ¢ TouHoctsio 10 1%.

[Inenounslii Turporpad OTIMYaETCs OT BOJIOCHOTO TrUrporpada TOJIBKO YyBCTBUTEIbHBIM

9JICMCHTOM.

3AJTAHUE

1. Habmroqenns o CTaHIMOHHOMY TICUXPOMETPY

1. Orcumrarh AecATHIC A0 I'PATyCOB Ha OOOMX TEPMOMETPAX, MOCIE Yero OTCUUTATh U 3aluCcaTh
IEJIbIC TPATYCHI.

2. CHSATB OTCYET MO PTYTHOMY OapoOMETpYy.

3. BBectu HEOOXOMMBIE TIONIPABKH B MTOKA3aHUS TEPMOMETPOB U OapoMeTpa

4. Tlo ncuxpoMeTpudecKrM TalOIHIIaM ONPEaeNIUTh XapaKTEPUCTHKHU BIAYKHOCTH
2. Habnroienus mo acupanoHHOMY IICUXPOMETPY

1. VkpenuTh NCUXpOMETp B LITATUBE U MPOBECTU HaOMOAeHUA. [[1s1 7TOro HabpaTh B PE3MHOBYIO
IpyILY BOJbI, HAJIETh HA HEE 3a)KUM, IOJJOTHATh BOJY B IUIIETKE /IO YKA3aHHON METKH Ha CTEKIJIE.
3areM BBECTHU IUIIETKY B TPyOOUKYy, /i€ HaXOAUTCS TepMoMeTp ¢ OaTtrctoM. Beokaas 3-5 cex(
JUIS TOTO, YTOOBI OATUCT MPOIMHUTAIICSA BOJIOM) OTKPHITH 3KUM M TEM CaMbIM OITYCTUTh BOJY B
rpyury. HykHO octeperaTbcs, 4TOObI B MOMEHT CMAauMBaHUs HE Ha)KaTh HA IPyIIy, TaK KakK Mpu
3TOM BOJIa MOJKET MONAcTh MO COEAUMHUTEIBHON TPYOKE Ha CYyXOH TEPMOMETD, a TAK)KE CMOUYMTD
CTEHKH 3alIUTHON TPYOKH Y CMOYEHHOI'O TEPMOMETPA, OTYETO HAOII0ACHUSI OyIyT HEHAJIeKHBIE.
[Tocne cmMaunBaHuA 3aBECTH KJIFOUOM BEHTHJIATOP U 3aMETUTH BpeMs. Yepes 4 MUH mociie 3aBoja
CENaTh OTCYETHI, TAK K€ KaK U HAa CTAHIIMNOHHOM IICUXPOMETPE.

2. CHATH OTCYET 10 PTYTHOMY OapoMeTpy

3. Baectn HEOOXOMUMBIE TIONPABKH B TIOKA3aHUS TEPMOMETPOB B OapoMeTpa

4. Tlo ncuxpoMeTpudecKuM TalOaMIiaM ONpeeuTh XapaKTePUCTHKH BIAXKHOCTH

Bomnpocsl k Teme:

YTto Takoe BIaXXHOCTh BO3ayXa?

UYro Takoe B1aroo6opot?

KakoBo conepskanue BOISIHOTO napa B atMochepe?

YT0 Takoe KOHACHCAI?

B uem cyTh TUTPOMETPHUUYECKOTO CIIOC00a U3MEPEHHS BIAXKHOCTH BO3AyXa?
B ueM cyTh ICUXpOMETPHUECKOTO CIOC00a H3MEPEHHS BIAXKHOCTH BO3yxa?
Yrto Takoe To4Ka poChl?

Uto Takoe OTHOCUTENbHAS BIAXHOCTh BO3ayXa?

LN akwNE
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9. Uro Takoe abCOMIOTHAS BIaKHOCTH BO3/IyXa?

10. I'ne ycranaBiImMBaroTCs MPUOOPHI TSI U3MEPEHUS BIAXKHOCTH BO31yXa?

11. Kakoif MeTo/1 NCIOIB3YETCs IPU U3MEPEHUH BIAXKHOCTH B YCIOBUAX HU3KHUX
temneparyp?

12. KoHCTpYKTHBHBIE OCOOCHHOCTH TUTPOMETPOB

13. KoHCTpYKTUBHBIE OCOOEHHOCTH MICUXPOMETPA

14. MeTeopoIOTUYECKUX TEPMOMETPOB

15. Ilena neneHus mKajibl TEpMOMETPA

16. Kakue kuIKOCTH UCIIONIB3YIOT B TEPMOMETpaXx?

17. B yem 3akiito4aeTcs TOYHOCTh U3MEPEHUS?

18. Kakue cymiecTByOT TeMIepaTypHbIe HIKaIbl?

Jladoparopnas padora 60. 3mMepenue aTMOChEpHBIX OCAIKOB.

Llens paboOThI — MONYYUTH TpEACTaBICHUE 00 YCTPOWCTBE MNPUOOPOB U M3MEPEHHs OCAJKOB, UX
YCTAaHOBKE W METOMKE MPOBEACHHS HAOFOICHUI
3amaun paboTHI:

1. U3y4nuTh METOAMKY U3MEPEHHS aTMOC(HEPHBIX OCAIKOB

2. O3HaKOMHTHCS ¢ OCOOCHHOCTSIMU HAOIIOIEHHH 32 OCaJKaMU B JIeCy

3. MBy4nTh KOHCTPYKIUIO TPpUOOpa
CpenctBa: ocankomep TpeThsikoBa, CHEroMepHas pelika, U3MEpUTENbHBIN CTaKaH
3ananue:

1. W3yunth ycTpOMCTBO M MPUHIUN AEHCTBUS IPUOOpa, YCTAHOBKY M METOAMKY U3MEPEHUS

aTMOC(EepHBIX 0CAIKOB

2. TlpoBectu HaONIOCHUS 32 CHEKHBIM TOKPOBOM

3. TlpoBecTn u3MepeHNEe KOJIMUYESCTBA BBHIMTABIINX OCAJIKOB
Pe3ynbrarhl: n3yueHue ycTpoiicTBa mpubopa s u3MepeHHus aTMOC(HEPHBIX OCaJAKOB U METOTUKY
u3MepeHus. MI3MepuTh KOJIMYECTBO BBIMABIINX OCAJIKOB M MMPOBECTH HAOIIOICHUS 32 CHEXKHBIM
MOKPOBOM M Pe3yNabTaThl U3MEPEHUI MPEACTaBUThH B BUJIE TAOIHIIBI.

ATMOcdepHble OcalKu pa3eNsioTcsl Ha JBE OCHOBHbBIE TPYMINbI: OCAJIKH, BbIMAJarollue W3
00J1aKOB,- JOXK]b, CHET, TPaJl, KPyIa, MOPOCh  Jp.; OCAIKH, 0Opa3yIOIINECs HA MMOBEPXHOCTH 3€MIIA H
Ha TIpeJIMETax B pe3yNIbTaTe HEMOCPEICTBEHHON KOHICHCAIMW WA CyOJIMMAaIlMi BOJISHOTO Iapa W3
BO3/yXa, - poca, UHeH, U3MOpO3b, FOJI0JIE.

Ha meTeoposornueckux CTaHUUAX U3MEPSIIOT KOJIMYECTBO BBINABIINUX OCAJIKOB MEPBOM I'PYIIIIBI

U PETUCTPUPYIOT HA4aj0, KOHEI] 1 NHTEHCUBHOCTh BCEX BU/IOB OCAIKOB.
H3mepeHue ocaakoB, BHINABIIMX U3 001aK0B

KomnmaecTBo 0caakoB BeIpaKarOT TOJIIUHOM CJIOS BOJBI B MUJUIUMETPaX, KOTOPBIM oOpa3oBaics
OBl HA TOPU3OHTATBHON TTOBEPXHOCTH MPU OTCYTCTBUH CTOKA M MIPOCAYMBAHUS B TIOYBY.

[IpuGopsl, ¢ TOMONIIBIO KOTOPHIX MPOU3BOJIUTCS H3MEPEHUE OCATKOB, HA3BIBAIOTCS
ocagkomepamu (goxzaemepamu). [1o KOHCTPYKIIMM OHM OYE€Hb MPOCTHI: MPUEMHBIM COCYJIOM CIYXKUT

NUIMHAPHUYICCKOC BCApPO C OHpe,Z[G.HeHHOI\/'I mIon@aab0 MonepeYHOro CCUYCHUsA, YCTAHABJIMBACMOC Ha
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cTonbe Tak, YTOOBI BEPXHUM €ro Kpail HaxoIUJICs Ha BEICOTE 2 M OT MOBEPXHOCTH 3emiii. HeoOxoammoii
YacThIO OCaJKOMEpa SIBJISAETCS 3alllMTa, CIy)Kalas g YMEHBIICHUS 3aBUXpPEHUM, 00pa3yromuxcs B
BO3JIYIIIHOM ITOTOKE Y IPUEMHOIO BEApa, a TAKXKE JUIsl YMEHBIICHHUS BbIIYBaHUSl CHETa U3 OCaJAKOMEPA.
[Tnano4Hasi 3ammTa CIOCOOCTBYET pa3IpOOJICHHIO W OOJbIIEMY OCIA0JICHUIO BO3AYIIHOTO IOTOKA

OKOJIO PUEMHON YaCTH, YTO MPUBOANT K YBEIIMUYECHUIO COOMPAEMBIX OCAJIKOB.
Ocankomep TpeThsakoBa

Ocankomep TpeThsikoBa SBISETCS OCHOBHBIM HPUOOPOM [JIsi HM3MEPEHUS OCAIKOB Ha
MCTCOPOJOTHYCCKUX CTaHLIUAX.

B xomIuiekT ocajgkomepa BXOAST IUIAHOYHAs 3allMTa, TaraH JJi1 YCTaHOBKU BeJpa Ha CToJIOe,
JIBa IPUEMHBIX BEJ[pa, OJIHA KPBIIIKA K HUM, U3MEPHUTENbHBIN cTakaH. [IpueMHas miomaap Beapa paBHa
200 cv?, ero Beicota 40 cm. Tl MPEeIOTBPAILEHUS BBIIYBaHHUS M HCIAPEHUS OCAJKOB B HUKHEH
IMOJIOBMHC BCJpa BllasgsHa KOHYCOBHUAHAA III/Ia(i)paFMa, OTBCPCTHUC KOTOpOfI B JICTHEC BPCMs 3aKPbIBACTCHA
BOPOHKOH. J[71s1 ciimBa ocaJkoB W3 Bepa Moja auadparMoil CIy>)KUT OTBEPCTHE C HOCKO W KOJITAYKOM.
Benpo ycranaBnuBaeTcs B TaraH, MPOYHO MPUKpEIUIeHHbIH K cTonOy. [Ipum cMeHe Bemep B CpoUHbIE
Yachl HAOIIOJACHHI BEIPO 3aKPHIBAETCS KPBIIIKOM.

3amura ocajkoMepa COCTOMT W3 16 H30THYTHIX TpamelUeBUAHBIX IUIAHOK, CKPEIUIEHHBIX
CBOMMU BCPXHUMH U HUKHHMU OCHOBAHHWAMHU Ha CIICHUAJIBHBIX KOJIbIAaX. O)IHaKO 3amiuyra 1moJIHOCTBIO
HE MHCKJIIOYaeT  BiMsSHUSA Berpa. [loaTomy /uis ycTaHOBKM oOcagkoMmMepa BbIOMparoT Haubosee
3alMIIEHHOE OT BETpa MECTO Ha MeETeopoJjoruyeckoi miomanke. Ho mpu sToM OH IOKeH OBITh
JIOCTaTOYHO yJAJEeH OT MPEAMETOB, C KOTOPHIX HE Tomnagan Obl B HETO CHET, W KOTOPBIE 3aKPbIBAIH ObI

€ro OT A0XKIA.
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Puc. 16. IlmoBuorpad (nepemuwuii mian), ocagkomep TpeThsakoBa (3aIHHIA TIaH)

KonnuecTBo BhIMAaBIIMX OCAIKOB M3MEPSIOT YeThIpe pa3a B cyTku: B 3,9,15 u 21 wac. Ilpu
WU3MEpPEHUH BEIPO 3aKPBIBAIOT KPBIIIKOW, CHATOW C MPUHECEHHOTO BTOPOTO BEpa, BEIHUMAIOT €ro W3
TaraHa " CTaBAT BTOPOE BEAPO B TaraH. Beapo yHOCAT B MOMEIIEHHE CTAHIUH, T€ CKOMUBIIYIOCS BOIY
Yyepe3 CIMBHOW HOCOK BBUTMBAIOT B U3MEPHUTENbHBIN CTaKaH.

N3meputenbuplii cTakan ocankomepa umeer 100 nmenenuit. lleHa kaxmoro jeneHus paBHA
2 oM’ [Ipu mpuemuoit miomanau Beapa B 200 cM’ Takast BeIMUMHA cootBeTcTBYET 0,1 MM BBICOTHI CJIOS
0cagKoB B Benpe. Eciam KOMMYecTBO OCAIKOB MPEBBIIIAET €MKOCTh CTaKaHa, UX M3MEPSIOT B JIBA WU
HECKOJIBKO MTPHEMOB.

Ecnu ocanku TBepnble WM CMELIaHHBIE, TO U3MEPEHUs MPOU3BOJAT IOCJIE TOr0, KaK OCaIKU
pacTaror.

K u3MepeHHOMY KOJIMYECTBY OCaKOB MPHOABISIOTCS MOMPABKHU, YYUTHIBAIOIIUE CMAdlBaHUE
0CaJKOMEPHOT0 COCYJa M YaCTUYHOE WX MCIapeHHe: A OCAJIKOB TBEPBIX B KoimuecTBe Oomee 0,5 Mm
nonpaska +0,1 MM; 114 )xkuakux ocagkos 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) npeaHa3HauCH JJIsL HereprBHOI;'I perucTpanmiu KOJINYECTBA,

MPOJODKUTEILHOCTH W WHTEHCHUBHOCTH BBINAAAIOIMIUX OCagkoB. OH COCTOMT M3 MpPUEMHHKA U
PETUCTPUPYIOIEH YacTH, 3aKII0YEHHON B METAITMUECKUH 1mKad BeICOTOH 1,3 M.

B kauecTtBe mnpHEMHMKAa OCagKOB CIIY)KMT  OTKPBITBIA — LMJIMHIAPUYECKUM  COCyl €
BOCIpUuHUMaronien miomaaso 500 cMP. Coluparonasics B ’TOM COCYJe BOJa CTEKAaeT MO TPyOKe B
pacroIOKEHHBIH HIXKE BOJOCOOPHBIA COCyN, B KOTOPOM IIOMEIICH IOMJIABOK C BEPTUKAIbHBIM
CTEP’)KHEM CO CTPENKOW W MEepoM Ha BepXHEeM KoHile. [lomiaBok MmoJHMMAETCs MO MEpEe HAKOTUICHUS
OCaJIKOB B COCYJE, MU IMEpO BBIUCPUYMBACT JIMHUIO HAa JIMarpaMMHOM JIEHTE, YKpEIUIEHHOW Ha
Bpaiaroniemcsi 6apabane (¢ cyTouHbIM o0opoToM). Ilpu HamomHeHUM BOJOCOOPHOTO cocyaa Boja
ABTOMATUYECKU CIUBAETCS 4Yepe3 CTEKISHHYI0 TpyOKy-cudoH. B MOMEHT ciuBa mepo OmycKaeTrcs 1o
OTBECHOH JIMHUY Ha HYJIEBYIO OTMETKY rpaduka.

[To muroBHOrpaMMe MOXHO YCTAHOBHUTH HA4yaJl0o M KOHEI, KOJIUYECTBO, MPOAOJIKHUTEIHHOCTD
0CAaJIKOB, a TAK)K€ HHTEHCHUBHOCTb, T.€. KOJIMYECTBO OCAJIKOB B €AMHUILY BPEMEHHU (MM /MHH).

[TnroBuorpad ycTraHaBiIMBAIOT PSAJOM C OCAIKOMEPOM Ha TOH ke BbIcoTe (2M). OceHblo, C

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

OCHOBHBIMH XapaKTEPUCTHKAMU CHEXHOTO TIOKPOBA SIBIISIOTCSI €r0 BBICOTA W TUIOTHOCTD.
Pacnonarast naHHbIMU 00 ATHX BEJIMYMHAX, MOKHO BBIYUCIIUTD 3aac BOJBI B CHEKHOM MOKPOBE.

HaGnroneHust 3a CHEXXHBIM TOKPOBOM COCTOSIT B ONPEAEICHUM HAJIM4YHUs CHEXHOTIO MOKpOBa,
CTETIEHU TOKPHITHSI UM OKPECTHOCTEH CTaHIIMH, M3MEPEHHH €T0 BBICOTHI M IJIOTHOCTH. Kpome Toro,
HaOJIFOIAaI0T 3a XapaKTepOM 3aJIETaHUsl CHEXKHOTO TTOKPOBA M €T0 CTPYKTYPO, HAIMYHEM M TOJIIIMHON
JeJITHOW KOPKH U COCTOSTHUEM MTOYBBI O] CHETOM.

Hanuune CHEXXHOro IOKpOBa, CTENEHb IOKPBITUS M XapakTep 3ajeraHus ONpeaesstoTCs
©XKEHEBHO B YTPEHHUH CPOK HAOIIOIEHUI ITyTeM OCMOTpa BUANMOM OKPECTHOCTH CTAHITUH C OJTHOTO U
TOTO XK€ HamOoJee BO3BBIIICHHOTO MECTa BOJM3W CTAaHIMH TO JIecATHOAThbHON mkaime. [Ipu sTom
3aIMMCBHIBACTCS YUCIIO JAECATHIX JI0JIeH TOBEPXHOCTH, MOKPBITONW CHEroM. Tak, €Clii CHETOM MOKpPbITa BCA
MOBEPXHOCTH (BUAUMAs), cTaBAT 10, eciu mOKpbITO 0K0J10 0,3 BUAMMOI OKPECTHOCTH, TO 3aITUCHIBACTCS
3 u T.a. Ecnu Habmonatores Hebonbine nartHa (MeHee 0,1 yactu nmoBepxHoctu), craButcs 0.Xapakrep
3aJleraHusl CHEXKHOTO TIOKPOB OTPENEISETCS BU3YaIbHO: paBHOMEpPHBIA (0e3 cyrpoOoB), yMEpeHHO
paBHOMEpPHBII (HEOOIbIIINE CYTPOOBl), O4CHh HEPABHOMEPHBIH (OOJBIINE CYTPOOBI), CHET JIEKUT TOIBKO

MecTaMH. BbICOTa CHEXHOTO TTOKPOBA MU3MEPSETCS €KEIHEBHO B YTPEHHUN CPOK HAOIIOACHUN 1O TPEM
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MOCTOSIHHBIM CHETOMEPHBIM pPEKaM, YCTAaHOBJICHHBIM C OCEHHM Ha METEOPOJOTHYECKOW IUIOMIAJIKE.
Takxe MNPOBOIAT CHETOMEPHBIE CHEMKH [0 MAapUIpyTy, H3Mepss BBICOTY CHEXHOIO IOKpOBa
MEPEHOCHOW CcHeroMepHou peiikoi yvepe3 10 wim 20 M, a TIIOTHOCTH CHEra C IMOMOIIBIO BECOBOTO

cHeromepa yepe3 100 wim 200 m.
CHeromepHas pelika

[TocTostHHAs cHETOMEPHAs peiika MpeICTaBIsAeT COO0M JAePEBSIHHBIN OPYCOK JUIMHOW OKOJIO 2M H
HIMPUHONW HE MEHEE 5CM, pa3MEUEHHBI M pACKpAIICEHHbI HAa CAHTHUMETPOBbIE AefeHusa. OCEHbIO MpHU
YCTaHOBKE PEUKH BOWBAIOT B 3€MIIIO0 JCPEBSHHBIN 3a0CTPEHHBIN CHU3Y Opycok mmHOH 30-40 cMm ¢
3allMJICHHOW CTYIIEHBKOM, KOTOpas JOJDKHA HaxXxOJWUTHCS Ha ypOBHE 3€MHOM IOBepxHocTu. Ha oty
CTYNEHbKY YCTaHABJIMBAIOT pPEWKy, IUIOTHO MpUKpenuB ee Kk Opycky. Ilpu HabmiogeHusix Oepercs
OTCUYET € TOYHOCTHIO 10 1 cm. IIpu 3TOM OTCUMTHIBATH HA/IO BCErAA C OJJTHOTO U TOTO K€ MECTa, MOIXO0As

K perike He OiKe , 9eM Ha 2M.

. ." i s,

- A * e

Puc. 17. IlocTostHHAas cHEroMepHas perka

IlepeHocHast cHeromepHasi peiika- 3TO JIEpEeBSHHBIH NPSAMOYTOIbHbIN Opycok minuHoi 180 cwm,
MIUPUHON 4 CM M TONIIMHON 2 cM, CHaOKEHHBI METaNIMYeCKUM HakOHeYHMKOM. Ha omHOi#l cropone
Opycka HaHECEHbl CAHTUMETPOBBIE JieneHus. [Ipu norpyxeHnu peiku B CHET ciieqyeT ObITh YBEPEHHbIM,

YTO peiKa JI0IIa 0 MOBEPXHOCTH MOYBHI.
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Ha6JHOI[eHI/ISI 3a I'oJIOJICAHO - U3MOPO3CBLIMHU OTJIOKCHUSIMU

Ha mereoposiornueckux CTaHIUAX ONPEICSAIOTCA CICAYIONIME XapaKTEPUCTUKHU TOJIOJIEIHO-
M3MOPO3EBBIX  OTJIOKEHUH: BHJ  TOJOJICIHO-U3MOPO3E€BOT0  OTJIOKEHMS; MPOJOJDKUTEIbHOCTh
oOneneHeHus: (BpeMsi Hadajla M OKOHYAHHUs SIBJICHMS); pa3sMEpbl OTJIOKEHMs Ha IMPOBOJE; Macca
OTJIOXKEHUS HA OJIHOM METpE MPOBOA; X0 pa3BUTHS MIPOIIECCa IOJI0IEAHO-U3MOPO3EBOTO OTIOKEHHUS.

HaGmronenus mpoBoAATCS Ha TOJIONEIHOM CTaHKE, pacIoOJIOKEHHOM B CEBEPHOW YacTu
METEOpOJIOTrnYecKor Iomagku. CTaHOK COCTOMT U3 TPEX CTOEK C YKPEIUICHHBIMU Ha HUX JABYMs
napamMu IMPOBOJOB, KOTOPHIE CIYKAaT MPUEMHUKAMH OTJIOKEHUHW Jibna. B 1utane croiiku oOpasyroT
psIMOM YTroJI, OJHa CTOPOHA KOTOPOro HaIlpaBjeHa C CceBepa Ha 1T (MEpUAHOHAIbHAsA), a Apyrasi-
3amana Ha BOCTOK (mupotHas). [IpoBoma mmuHOM 90 cMm, auamerpom 5 mm. IIpu BBICOTE CHEXHOTO
nokpoBa 710 50 cM HUKHUE TTPOBOAAa HaxoasATcs Ha BbicoTe 190 cMm, a BepxHue —Ha BeicoTe 220 cM Haf
MOBEPXHOCTHIO MOYBKL. [Ipu OobIIel BHICOTE CHEXHOTO IMMOKPOBA COOTBETCTBCHHO M OOJIBIIE BBICOTA
MOJABECKH MPOBOJIOB.

HwxHue npoBoja npu HAOMIOICHUH HE CHHUMAIOTCSA, HA HUX M3MEPSIOT IOMEPEYHBbIC Pa3Mephl
OTJIOKEHUs. BepxHue MmpoBoJla CHUMAIOTCS UIsl ONpPEAENIEHUs MacChl OTJiOXKeHus. Jlyig 3Toil 1enu Ha
BEPXHUH MPOBOJ HAJECBAIOT CIEIUATLHYI0 BaHHY, 3aKPBIBAIOT €€ M BMECTE C MPOBOJOM MEPEHOCST B
noMelleHne. BmecTo CHATOro mpoBOJa YCTAaHABIMBAIOT 3amacHOM. Maccy OTIOKEHUsS Ha y4acTKe
MpoBOJIa JUIMHOW 25 cM (IJMHA BaHHBI 25 CM),0Ka3aBIIErocs B BaHHE, OMPEACIAIOT MOCe TasHUS C
MIOMOILIbIO0 U3MEPUTENBHOIO CTakaHa ( B CM3).Macca OTJIOKEHHUS B TPaMMax YUCJIEHHO paBHa 00beMy B
KyOMUYeCKHUX CaHTHMETpax. 3aTeM YMHOXEHHEM Ha 4 ONpeAeNsioT MacCy OTJIOKEHHUsI, MPUXOISIIYIOCS
Ha 1 M JyIMHBI TPOBOAA.

Pa3Mmepnl oTiOKEHHS W MacCy OINpPEACNSIOT TOCHE MPEKpaIlleHus HapacTaHUsS OTJIOKEHMUS.

HabmroneHus npoBoasT KaXKable JBa yaca.
Ocanku, odOpasyonuecss HA NOBEPXHOCTH 3eMJIM U Ha NpeaIMeTax

Poca mnpencraBisieT co0OMl MeENKHE KamneldbKd BOJBI, TOSBISIONIMECS HA TOYBE, TpaBe M
TOPU30HTANIBHBIX MPEAMETaX B HOYHOE BpeMs CYTOK IIPH MOJIOXKHUTENbHON TemnepaType. Obpa3zoBaHue
POCHI 00YCIOBIIEHO KOHEHCAIMEH BOASHOTO Mapa U3 BO3/yXa B pe3yabTaTe paJAualliOHHOTO H3Ty4YeHUS
U OXJIXJICHUS 3€MHOH MoBepxHOCTU. Yarie Bcero oHa HaOmrogaercs mpu Oe300mavyHoM Hebe, Koraa
U3ITyYeHUE YCHIINBAETCSA, U MPU CIa00OM BETPE U LITHIIE.

Hueii — 510 TBEpABId MEIKOKPUCTALIUYCCKUN OCaTOK, OOpa3yIoIIHMICS , KaKk MpaBHIIO, Ha

TOPU3OHTAJIBHBIX IMOBCPXHOCTAX B PCEIYJIbTATC HUX PaJUAAOHHOI'O BBIXOJAXKMBAHUA, HO IIPpU
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OTPUIATCIIBHBIX TECMIICpATYypPaX.
H3M0p03b - 66J’IBII>1, prXJ'IBIfI 0CaIOK KPUCTAJUIMYCCKOro HJIM 3C€PHUCTOr0O CTPOCHUA,

HAOJIOTAIOLIMIICS Ha BETBSIX JEPEBbEB, MPOBOJAX U APYTUX MpeaMETax B MOPO3HYIO MOTrOJy IMpH
cnabpIX BeTpax. YCIOBUSAMH, OJIarONPUATCTBYIOIUM OOpa30BaHUIO KPUCTAIUIMYECKONM H3MOPO3H,
SBIISICTCS HAJIMYME JICTHOTO TyMaHa WM WIJI, MapsIuX B BO3AyXE, KOT/Ia OTHOCUTENbHAS BIAXKHOCTD
ommzka k 100%. B sTOM cimyyae KpUCTaJIbl, YK€ OCEBLIME Ha MpeaMeTax, SBIAIOTCS SApaMu
cyOnMManuu, BOKPYT KOTOPBIX HMPOUCXOAUT ObICTpOE HAapacTaHHWE IMYHIMCTONH 0aXpoMbl U3 JIEASHBIX
KpuctawioB. Kpucrammmueckas H3MOpo3b HaOMIOMaeTcs dYamle BCEro INpU TEeMIepaType HIDKe -
15°C.3epuucras u3MoOpo3b 00pa3yercs BCIEIACTBUE HaMEp3aHUs Ha MPEIMETax TMePeoXJIaKIeHHbIX
Karesjb TyMaHa. Ee HapacTaHuio criocoOCTBYIOT OOJIBIINE CKOPOCTH BETPA, T'yCTOM TyMaH U HEOOIbIOM
Mopo3 (yarie -2...-7°C).

T'on0ne0 — cnoii MaToBOrO WIM MPO3PAYHOrO JibJa, HAPACTAIOLIETO Ha 3€MJIC WJIM PA3JIUYHBIX
npeMeTax BCIIEACTBHE 3aMep3aHHsl Kamelb MePeoXIakKIeHHOTO 0K i MOpocu. OOBIYHO TOJI0Ie]
ObiBaeT mpu cnadbix Moposax (ot 0 go -5°C). Unorna oOpa3oBanue rononefa HaOMOgaeTcs W MpU
MOJIOKUTEIBPHON TEeMIlepaType, Korja MPOUCXOIUT pe3Kas CMEHa BO3AYIIHbIX Macc. Ha moBepxHocTH
OXJIAXK/ICHHBIX TIPEJIMETOB, UMEIOIINX OTPUIATEIBHYIO0 TEMIIepaTypy, BBIIANAIOT JOXKIb WM poca,
KOTOpBIE TOTYAC 3aMepP3atoT.

Bonpocsl k Teme:

Uto npeacTaBisioT cobori atMochepHbie ocaaKu?

Ha xaxue rpynmsl pa3aenstoTcst aTMoc(hepHbIe 0CaIKu?

Kak BbIpakaroT KOJIMYECTBO OCAIKOB?

Kak Ha3bpiBaeTcst mpubop A U3MEPEHHsI 0CaIKOB?

KakoBa KoHCTpyKIIHsI ocankomepa?

KakoBbl OCHOBHBIE XapaKTEPUCTUKU CHEXHOI'O TTOKpOBa?

Kak BBIUMCIISAIOT 3amac BOJBI B CHE)KHOM MTOKPOBE?

B 4em 3akiovaroTcs HaOI0AEHUS 32 CHEXKHBIM ITOKPOBOM?

Uro mpeacTaBisieT co0oit CHeToMepHas peika?

10 Kak ycranaBimBaeTcsi cHeroMepHas pelika Ha METE€OpOJIOrMYECKON TUIomaaKe?
11. HazoBure ocaaku, oOpasyromyecss Ha IOBEPXHOCTH 3€MIIM U Ha MPEAMETax
12. B yeM 3akito4aeTcst KIIMMaTHYeCKOe 3HaUeHUE CHE)KHOTO MOKpOBa?

©CoNoR~wWNE

3AJJAHUE

1. OmpenenuTh BENUYUHBI MPOJOJIKUTEIILHOCTH OCAJKOB, WX CyMMbI 4epe3 10-MHHYTHBIE

MHTEPBAJIBL.
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2. Brprumcnuth CPCAHIO0 U MAKCUMAJIbHYIO HHTCHCUBHOCTL OCAa/IKOB B MM /MUH.
3. HpOBeCTI/I HN3MCPCHUEC KOJIMYCCTBA BBIITABIINX OCAJIKOB

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

JlaGopaTopHnas pa6ora 6 B. HabGnronenus 3a obmakamu.

Llens pa®oOTBl — MONYYUTHh MpEACTaBICHUWE O HAOIIOACHUHU 3a OOJIAKaMH M METOJIUKE MPOBEICHHS
HaAOJIFOIEHUNA
3anauu pabOTHI:
1. Ompenenuts popmy 001aK0B
2. OnpenenuTb KOJIMYECTBO 0OJIAKOB
3. Omnpenenenue BHICOTHI HUKHEH IPaHULIBI 00JIaKOB (BU3YaJIbHO)
CpenctBa: atinac o6sakoB. HaGmoneHust mpoBOASATCS HA OTKPBITOH IUIOMIAJIKE.
3agaHue:
1. O3nakoMHTbCA ¢ METOJUKON NpOBEAEHUS HA0I0IeHUH 3a o01aKaMu
2. O3HaKOMHTHCS C aTJIacOM O0JIaKOB
3. IIpoBectr HabmOACHUS 32 O0IAYHOCTHIO
Pe3ynbrarhl: M3y4uTh METOAUKY NpOBeAeHUS HaOmoneHus 3a obmakamu. [Ipoectu HaOIIOACHHS U
pe3yabTaThl HAOMIOJACHUN TPEICTABUTH B BUJE 3aITUCH.

Knaccudukanus 06:1akoB

XapakTepucTuka 00JJaYHOCTH HY)KHAa CHHONTHKAM JIJIsl TTOJTYYeHHsI JJAHHBIX O TEKYIIEeH Moroje,
JUIS IPOTHOCTUYECKUX LIeNeH, a TaKkKe MPU 00CITy>)KUBaHUH aBUAIUH.

HaGmtonenuss 3a 00JIAYHOCTBIO COCTOSAT B ONPEIENCHUM KOJMYECTBa OOJIAaKOB, UX (GOpM H
BBICOTHI HaJ] YPOBHEM CTaHIIMH.

[Ipn mereoponorunueckux HaOMIOACHUSIX NpHUHATA Mopdonoruueckas (IO BHEIIHEMY BHIY)
MeXIyHapoaHas kiaccuukauus o0nakoB, BKIovaromas 10 poaoB, KOTOpele B CBOK OYepeb
HOJPA3JIENIAI0TCS Ha Psil BUAOB M Pa3HOBUIHOCTEH:

Obnaxa eepxnezo Apyca pachonazaromesi Ha ebilcomax 6onee 6 kKm
1.ITepuctsie — Cirrus (Ci)
2.IMepucro-kyuessie- Cirrocumulus (Cc)
3.ITepucto-cnouctsie- Cirrostratus (Cs)

Obnaxa cpeonezo apyca — Ha gvlcomax 2-56 km
4.Bricokokyuessie- Altocumulus (As)
5.Bricokocimounctrie-Altostratus (As)

Obnaka HudicHe20 apyca — om 3eMHOU NHOBEPXHOCU 00 8bICOMbL 2 KM
6.Cnoucto-kyueBsie — Stratocumulus (Sc)
7.Cnoucto-noxaessie- Nimbostratus (Ns)
8.Crouctsie- Stratus (St)
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Obraxa 6epMuKaIbHO20 PA36UMUSL — OCHOBAHUSL OOIYHO PACNONIAAIOMCSL 8 HUNCHEM PYCe, d 6EPULUHBL
MO2YN NPOHUKAMb 6 CPEOHULL U 8 BEPXHULL SPYChl
9.Kyuessie- Cumulus (Cu)

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

OmnpeneneHre KOIUYECTBa OOJIAKOB, T.€. CTENECHb IOKPBITUS Heba o0akaMu, MPOU3BOIUTCS
BU3YQJILHO TIO JecATHOaTbHON IKajge. HeoOX0oMuMO OLEHHUT, CKOJBKO JECATHIX JOJIEH HEOECHOTOo
CBOJIa 3aHATO 00JIaKaMH, CUMTAs IPOCBETHI MEXAY OOakaMu Kak He0o, CBOOOIHOE OT 00s1akoB. OUeHb
HeOOJIBbIIIME MPOCBETHI B pacdyeT He MpUHUMAIOTCS. bain «0» craBUTCS MPU OTCYTCTBHH OOJIAKOB, a
TaKXKe B TOM cllydae, Korjma oOsiakamu TokpeiTo MeHee 0,5 Oamna. Ecmu obnaka 3akpeiBatoT 0,1
HeOocBona, craBaT 1 Oamwr, 0,2 -2 6ama u T.4. [Ipu momHOM MOKphITUM HebOa oOsiakamu craButcs 10
OamioB. [Ipu HaM4YwMK MPOCBETOB B 00JIAYHOM MOKPOBE, cocTapisitomux 0,5 6ama wim MeHbine, nudpa
10 3akirouaeTcs B KBaapar [ .

[Ipu HaOmroIeHNN OLIEHUBAETCs 001ee KOJIMYECTBO 00IaKOB BeeX sIpycoB (001as 0071a4HOCTb)
U KOJHMYECTBO OOJAKOB TOJBKO HIDKHETO sipyca (HIKHSS OOJIaYHOCTH). 3amuch MPOBOIUTCS B BUIE
JIpoOU: B YUCTUTEINE - 00111as1, B 3HAMEHATEJE ~HIKHSSI 00JIa4HOCTb.

[Ipu omnpenenenun Gopm o00TaKOB MOJB3YIOTCS MexayHapoIHOH MOP(HOIOTHIECKOM
KJlaccugukanuel, npusereHHol B ATiace o6nakoB. [lo ATiacy o0nakoB onpenensior ¢GopMy, BUA U
Pa3HOBUIHOCTH O0JIaKOB.

[Tpumep 3amucu: 0/0 — sicho; 8/0 Ci - oOnakoB Hikuero sipyca Her; 8/3 Ci ,Cu — oOmas

007a9HOCTh 8 0AJUTOB, 00TAYHOCTH HMKHETO sipyca , IpeicTaBieHHas oomakamu CuU, 3 Oaa.
H3mepeHue BbICOTHI HUKHEH rPaHULbI 00J1aKOB.

[Tox BEICOTOI 00JIAKOB MOHUMAIOT BBICOTY MX HHMKHEW I'paHHIIBI HAJ MOBEPXHOCTHIO 3eMid. B
OCHOBHOM HM3MEPSIOT BBICOTY OOJIAKOB HMXKHETo W cpeaHero sipycoB (He Bbime 2500 m). IIpu stom
OIIpeNIeNIeTCs BBICOTA CaMbIX HU3KMX 001akoB. Ha MeTeoponaornuecknx CTaHIMsIX MpeodaaonmMm, a
npu OOCITYyKMBAaHWU aBUAIMUM OCHOBHBIM METOJIOM HM3MEPEHHMs BBICOTHI HIKHEH TpaHUIbl 00JaKoB
ABJIIETCS. CBETOJIOKAL[MOHHBIM METOA. DTOT METOJ pEAU3yeTcsi B UMITYJIbCHOM H3MEPUTEIE BBICOTHI
obnakoB MBO -1M. B HekoTOpBIX cilydasix OIpeesieHHe BBICOTHI HIKHEH TpaHUIbl 0O0JAKOB MOXKET
BBINOJIHATHCS MAP-TIMJIOTHBIM METO/I0M.

Bonpocsl k Teme:
1. Yro Takoe obnako?
2. Kak obpasyrorcs obmaka?
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B yem 3axnirouaroTcst HaOMIOACHUS 32 00JAYHOCTHIO?
MexayHapoaHas KiaccupuKaIus 00JaKoB

Kak nenst obnaka o BeicoTam ux oopa3oBanus?

Kak nensitcst o6maka mo ¢ga3oBOMY COCTOSTHUIO?

Urto Takoe sqpa KoHAeHcauu?

Kak orniennBaetcst konuuectBo 061akoB HebocBoe? KakoB cyrounsii xox o6maynoctu? Kakos
roaoBoi X0 obayHocTu?

9. Kak mpoBozsT omnpeeneHne KoiamyecTsa 00J1akoB?

10. Kak onpeaensrot ¢hopmy 00akoB?

11. Kak onpenensitor BbICOTY HUXKHEHN rpaHuLibl 001akoB?
12. JIns KakuX 1esIed Hy >KHBI XapaKTEPUCTUKHA 00JIaYHOCTH?

O N O~ W

3AJTAHUE

1. Onpenenuthb HopMy OOIAYHOCTH U €€ KOJIUIECTBO.

Tema 7. Kiimmart u kaumaTooopasywumue GakTopsbl.
Jlaboparopnas pabora 7.

[{enb paboThI: 1aTh KOMILIEKCHYIO KJIMMATHUECKYIO XapaKTePUCTUKY TCPPUTOPHUH
3aganus
1. Ha3zBaTh kKIIMMaTo00pa3yroniie mpoecchl

2. HazBarb reorpaduueckue hakTopsl KIumara

3.ITocTpouTh KOMIUIEKCHBIN TPapHK IO METEOPOJIOTHUECKUM dJIEMEHTaM

Mecsiibl Cpenansisi ronoBasi CpenHue 3HAYeHHSA Cpenusisi
TeMIeparypa 0CaJKOB OTHOCHTEJIbHAA
BO3/yXa BJIA’KHOCTh BO3yXa
SAuBapp -10,3 29 84
deBpab -10,5 23 82
Maprt -4,5 20 81
Arnpenb 5,9 30 69
Maii 13,6 37 58
Urons 18,1 66 67
Urons 19,8 68 70
ABrycr 17,3 48 71
CeHts10pb 11,8 52 74
OKTA0pPb 4.1 42 80
Hos6pb -34 33 85
JlexaOpb -8,7 28 84

4. TTocTpouTh po3y BETPOB

Tuae | CB B I0B 10 103 3 C3 C
8,0 1,8 4,3 2,7 12,1 3,8 13,0 3,9 4,9
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5.Chenarp KIMMAaTHUYECKUHA aHAINA3

6. CocTaBUTH KPaTKYyIO0 KIMMATUYECKYIO XapaKTePUCTUKY JIF000H BBIOpaHHON TEPPUTOPHH 10 TIAHY:
1) dusuko-reorpaduyeckoe MoJI0KEHUE

2) BnusiHUE reorpaduieckux GakTopoB KIMMaTo0Opa3oBaHus : reorpaduieckas mMupoTa, BEICOTA HAJ
YPOBHEM MOPSI, paclpeieIecHUe CYIu U MOpPsl, OKCaHHUECKUE TeUeHUs1, POpPMBI penbeda, pacTUTEIbHBIN
MIOKPOB, MTOYBA

3) ocHOBHBIE (PAaKTOPHI KIIMMATOOOPA30BAHMS:

COJIHEeYHast panuanys (COTHEeYHas paJuanus— TeMIlepaTypa BO3ayXa);

UPKYISALUsS aTMOC(eps ( TUIIBI BO3AYIIHBIX Macc, Oapu4ecKue IECHTPHI 110 Ce30HaM, HalpaBJICHUE
TOCHOJICTBYIOIINX BETPOB

4) pacnipesiesieHHE 0CaIKOB 110 CE30HaAM;

5) THI KJIMMaTa U OCHOBHBIE €TO YEPTHI;

6) OllCHKA KJINMaTa TEPPUTOPUH JIJISl JKU3HU U JCSITEIBHOCTH Y€JI0BEKa;

Tema 8. Kinnaccupukanusi KJIuMaToB
Jlaboparopnas padora 8.

Llenb paboOThI - O3HAKOMUTHCS C KITACCU(PUKAIMSIMU KIMMATOB
3agaHus:

1.Paccmotpets cxemy kiaccupukanuu b. Anncosa. JlaTe XxapakrepucTuky kimmaTa Poccuu cornacHo
KJaccu(pukanuu AmmcoBa

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

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

4.0Onpenenute TUIBI KiuMaTa 3anagHoit Cubupu cornacHo kinaccupukanuu Amucosa u Kenmnena.
5.0mpenenurte Tumsl kinmaTa Bocrouno-EBponeiickoiil paBHuHbI U Cpennero [ToBomkbs cornacHo
kiaccugukanun Anrcosa u Kennena.

KOHTpOJlBHBIC BOIIPOCHI.

1.0xapakrepu30BaTh CPEAU3EMHOMOPCKHMA KIMMAT
2.PaccmotpeTs Tepputopuio Poccuu U onipeieuTh THITBI KIIMMaTa
3. JlaTh CpaBHUTENbHBIN aHanu3 kiaumarta JIoHgoHa u AcTaHbl

4. Kakue KIuMaThl caMble paclipoOCTpaHEHHbBIE Ha 3emiie

5. Oxapaxrepuzoatb knumar Cpennero [loBomxbs

Tema 9. U3MeHeHus KJIMMaTa
JlabopaTopnasi padora 9.

[{ens pa®oThI: aHAINM3 TOAOBOTO X0/1a OCHOBHBIX TTOKa3aTeNIeH KiuMarTa
3amanne: MOCTPOUTh KOMIUIEKCHBIE TpadUKH TOJJOBOTO X0/Ia OCHOBHBIX TOKa3aTesei KinMara

(HpO,Z[OJDKI/ITeJIBHOCTI: COJIHCUHOTI'O CUSIHUS, TEMIICPATYPhI U BJIA)KHOCTU BO3/1yXad, KOJIMICCTBA OC&IIKOB)
AJIs1 KOHKPETHOI'O rojia U CpaBHUTH UX CO CPCAHUM MHOTOJIECTHUM T'OJOBBIM XOIOM. ,HaHHBIe
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MIPUBEJICHBI B TAOIHUIIE.

Pexomenpanyu:

[Tpu noctpoeHnu rpaUKOB y4eCTh, YTO MO TOPU3OHTAITHHOM OCH OTKJIAIBIBAIOTCSI MECSIBI B MaciiTade
1 cMm: 1 mecsig

[To BepTHKAIBLHOM OCH MPOIOKUTEIBHOCTh COJIHEUHOTO CUSHUS MPUBOIUTCS B MacmTade 1 cMm: 40
4acoB, TemrnepaTypa Bo3ayxa 1 cm:4°C, oTHocutenbHas BiaxHocTh 1 cM:10%, Koau4ecTBo 0caaKoB
naercsd B BUJIE CTOJIOMKOB B macirade lem: 10Mm.

B onucannu rpadgukoB HEOOXOAUMO YKa3aTh HAUOOIBINICE U HAUMEHBIIIEE 3HAYCHHE B TOTY, aMIUTHTYY
r0JIOBOTO X0J1a KaXKJIOTO TTOKa3aTels KiIuMara, BpeMs (MecsIl ) HACTYIUICHHs] MAaKCHMyMa U MUHUMyMa B
KOHKPETHOM T'OJ1y ¥ 10 MHOT'OJIETHUM JJAHHBIM.

CoroctaBieHre JaHHBIX KOHKPETHOTO T'0J1a CO CPETHUMHU MHOTOJIETHUMH 3HAYCHUSIMHU (HOPMaMu)
MTO3BOJIUT ONPEICIUTh AHOMATUU (OTKJIOHEHUS OT HOPMBbI) 3HAaYEHUN ITUX BEJIMYUH B U3y4AEMOM TOY
Y BBISIBUTH MECSIIBI C MTOJIOKUTEIBHBIMU M OTPUIATSIIBHBIMA aHOMAJTUSMU.

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

Mecsibl IIpoaoIKUTENBHOCTD Temneparypa Bo3nyxa | OTHOcHTeNnbHAs KonnyectBo  0ocankos,
Conneunoro cusnud, | °C BJIA)KHOCTL  BO31yXa, | MM
Jackl %
2017 | Cpen. | Ano | 2017 | Cpen Auno | 2017 | Cpen | Ano | 2017 | Cpex | AHO
MHOIO | Ma MHoro | Ma MHoOro | Ma MHOIO | MaJus
JIETHSS | JIUS JIETHSA | IS JeT s JIETHSISL
HSS
SuBapp 34 38 -8,1 -12,2 90 84 61 50
Depaib 89 77 -9,9 -10,6 82 82 22 40
Mapr 96 134 0,0 -4,2 86 79 39 34
Amnpenb 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
Wrons 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

KoHTposIbHBIE BOITPOCHL:
1. Tlepeuucnure BO3MOXKHBIC NPUYMHBl HM3MEHEHHUM KIUMaTa Ha MPOTSIKEHUU
CYIIECTBOBaHUA 3e€MJIU
[Tepeuncnure KpaTko METOJIbI BOCCTAHOBJICHUS KIIMMATOB MPOIIIOTr0
OxapakTepu3ynTe KIMMaTUYE€CKHE YCIOBUSA IUICHCTOICHA.
Korna Haganochk nocnenHee oneneHeHue?
Kak mMensiica kamMar B ICTOpHUYECKOE Bpemsi?
Kaxkue Habnroganvch n3MeHEHUs KIIMMaTa B MEPHO] HHCTPYMEHTATbHBIX HAOIIOACHUN?

ok wm
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7. KaxoBbI OCHOBHBIE IMPUYXUHBI BOBMOKHbBIX dHTPOIIOTCHHBIX W3MEHEHHI KIuMarta.

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

1.TermooGopoT

O 00 1 O\ K~ W

15

21

. Bmaroo6opot

. AT™MOchepHas LUPKYIALUSL

. Meteoponoruueckas ceTb

. Meteoposoruueckue npuoopsl

. Meteoponoruueckas ciryxo6a

. I3 ucropun MeTeopoIoruu U KIMMaTOJIOTHH
. Ctpoenwne aTMochepsl

. CoctaB aTmMocdepsl

10.
11.
12.
13.
14.

DJeKTpuvecKoe moiye arMocheps

Betep u TypOyneHTHOCTb

Boznymuinbie Macchbl U pOHTHI

CrexTpanbHblid COCTaB COJIHEYHOM paualuu

V3MeHeHHs COTHEYHOH paranuu B atMmocepe U Ha 3eMHOW TOBEPXHOCTH

. Anp0eno 3emaun
16.
17.
18.
19.
20.

bapuueckoe nose

bapuueckue cucremsl

[IprurHBI U3MEHEHUI TEMIIEPATYPHI BO3/1yXa
NuBepcun temnepaTypbl

Heneprnoanueckue n3aMeHeHUs TEMIIEpaTyphl BO3AyXa

. O6naka
22.
23.
24.
25.

Hasemuble ruipomeTeopsl

KnumaTtnueckoe 3Ha4eHHE CHEXHOIO TOKPOBa
Macuirabel aTMOC(EPHBIX ABHKEHUN
BHeTponnyeckue HUKIOHBI

26.KnnmaTtoo6pa3yroriue mporecch

27.

MukpoxkiauMaT ropoja

28 Knaccudukaims K1umMaToB

29.
30.

IIprurHBI U3MEHEHUH KJIMMAaTa
AHTpPOTIOTEHHBIE U3MEHEHHS KJIMMaTa

9. IEPEYEHb BOITPOCOB K DK3AMEHY (BAUYETY)

Yro HazbIBaeTcst aTMOchepoii?

Yro Takoe crpatudukamus arMmocgepbr?

Ha xakue cepsl nenurcs armocdepa.

Kaxkwe ra3pl BXOAST B cOCTaB BO3yxa?

B uem 3akirouaercs 3amuTHas posib 030Ha?

Kaxkas Hayka Ha3bIBaeTCsI METEOPOJIOTHEN?

UTto Ha3bIBae€TCS KIMMATOJIOTHEN?

Yrto Takoe noroaa?

Kakumu BenMumHamMu ¥ KaKUMU SIBJICHUSIMH XapaKTepu3yercs noroja’?

0.  HazoBure ocHOBHBIE METO/IbI HCCIIEIOBAHUS, IPUMEHSIEMbIE B METEOPOJIOTHH.
11.  Yro Takoe a3poJOruyecKre CTaHIIMU U Kakue HaOII0AeHUsI OHU BeTyT?
12. Yto Takoe MEeTeopoJIoTHIecKas CETh?

BOooo~NoaR~wWdE
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13.
npudopam.
14.
15.
16.
17.
18.
19.
20.
21.
22.

HazoBuTe 0CcHOBHEIE Tpe60BaHI/I${ K MeTCOpOHOFquCKOfI CTaHIIMU U K METCOPOJIOTrHYCCKHUM

OnumuTe 3a1a4u BceMupHOM METEOPOIOrMYeCKOr OpraHu3aluu.

Jlist kakux menent npeanasHadeH 6aporpad? Urto Takoe Gapuueckas TeHACHINS?

Kaxosa posib BoasHOTO mIapa B atMochepe?

Kak MeHsiercst coctaB Bo3lyxa ¢ BBICOTOM ?

Yo Takoe a’po30Ji U KaK OHHM IOMNAagalT B atMochepy?

Urto Takoe po3a BETPOB U KaK OHA CTPOUTCS?

HazoBute mpubopsl 411 U3MEPEHUS HAITPaBJICHUS M CKOPOCTH BEeTpa

Urto Ha3bIBaeTCs MPSAMON COJIHEYHON paguanuein?

Kak mnornomaercs comHewyHast pamuainus B atmocdepe? Kakue BemiecTtBa — sSBISIFOTCS

HanOoJice CHIILHBIMM IOTJIOTUTEIAMU ?

23.
24,
25.
26.
217.
28.

Yro takoe anbOeno? Uemy paBHO IUIaHETapHOE anboen0?

Uro Takoe kapThl Oapuueckoil Tonorpadguu? Uro Takoe nzorumnca?

Yro Takoe cuHonTHUYECKas kapTa? Ha3oBuTe mpuseMHble KapThbl

UTo Ha3BIBAIOT TEIJIOBBIM PEKUMOM aTMochepb?

Ha3zoBuTe 0CHOBHBIE ITPOLIECCHI ITEpejauu Tera OT 3eMHOM OBEPXHOCTU B aTMochepy?
Kakue ¢usnyeckne mporecchl ONMpPEAesoT pa3inuddue B TEIJIOBOM PEXKUME TOYBBI U

BO,Z[OCMOB? Kax 3To pa3andure BJIUACT HA TEMIICPATYPY IMOBCPXHOCTHU CYIIHU U MOpH?

29.
30.

Uto Takoe cyTOouHas aMILTUTY/1a TEMIIEpaTyphl Bo3ayxa?
Urto Takoe MEXAYyCyTOYHas  W3MEHUYMBOCTb TEMIIEPATYPbl U KakK OHA MEHSETCA B

3aBUCUMOCTH OT IIUPOTHI?

31.
32.
33.
34.
35.
36.
o0Opa3oBaH
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
3emiu.

®opma A

Yro Takoe 3amopo3ku? Kakne nponeccsl NpUBOJAT K X HOSIBICHUIO?

Urto Takoe WHBEPCHS TEMIIEpaTypbl?

Yro Takoe BIaroo6opot?.

Uro Takoe koHaeHcanus? Kak nmporucxoaut koHaeHcaus B atmochepe?

Yro takoe obxaka? Yro takoe TymaH? Kakas pazHuia Mexy o01akoM U TyMaHOM?

OnuimTe MeXAyHApOAHYIO Kiaccudukaiuio ooakoB. Kak nenstcs o6iiaka mo BRICOTaM UX
us’?

Kakum 006pa3oM nojipa3fenstorcs 0cajlki B 3aBUCUMOCTH OT YCJIOBHH UX 00pa3oBaHUs?

Hazosure u onummute npubop Ui H3MEPEHUs 0CaAKOB.

Kak npoBojsTcss Habm0eHHS 32 CHEKHBIM ITOKPOBOM?

Onummre noroay B IMKJIOHE

Onumure Noroay B aHTULUKIIOHE

Yro moHumaercs noj arMmochepHsiMu ppoHTamMu?

YTo Takoe HeNnepuoNIeCKe N3MEHEHHS IIOT01bI?

N3 Kakux KOMIOHEHTOB COCTOUT KJIMMaTHYeCcKas cucrema?

[Tepeuncnure reorpaduyeckue GakTopbl KIUMaTa.

KakoBo BiusiHME Ha KJIMMAT reorpapuuecKoi MMUpOoThI?

Kak Biuser Ha KIMMaT BbICOTa MeCTa HaJl YpOBHEM Mops?

Kak Biuser Ha KIMMaT paclpeneaeHre Ha 36MHOM IIape CyIIX U Mopsi?

Kakum 006pa3oM BiMsIeT Ha KJIMMAT PAcTUTENbHBINA U CHEXKHBII TOKPOBBI?

Yro noHnMaeTcs noJ MUKPOKJINMAaTOM?

Onummre 0cOOEHHOCTH MUKPOKJIMMAT JIeca.

B yem 3anaua kinaccupuKanuy KIMMaToB?

CxoubKo THMOB KnuMaTa B kiaccudukaruu B. Kenmena?

Kakoii rimaBHbII NpUHLIKT 1OJI0KEH B ocHOBY kiaccudukanuu JI.C. bepra?

Kaxoit rmaBHBIN TPUHITUIT TIOJIOKEH B OCHOBY Kjaccudukaiuu kaumaroB b.I1. Anucosa?

[lepeuncnure BO3MOKHbBIE IPUYMHBI U3MEHEHUN KJIMMAaTa Ha MPOTSHKEHUN CYLIECTBOBAHMS
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57. TlepeuncauTe KpaTKO METO/IbI BOCCTAHOBJICHHUS KJIMMATOB IIPOIILIOTO.
58. Kak MeHsuIcs KIMMaT B HICTOPHYECKOE BPeMs?
59. Kakue HaOmogannch M3MEHEHUS KIMMaTa B TIEPHO]] MHCTPYMEHTAJIbHBIX HAOII0ICHUN?
60. KakoBbl OCHOBHBIE PUIMHBI BO3MOXKHBIX aHTPONOTEHHBIX H3MEHEHHI KiInMaTa?

10. CAMOCTOATEJBbHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHHUSA, YCIOBUS M TOPSAIOK OpPraHHU3alMM CaMOCTOSITENIbHOM paboTh
oOyyaromuxcst ¢ y4eroM (opMbl OOy4YeHHs ONpeneisitoTcs B cooTBEeTCTBHH ¢ «llonoxenuem 00
OpraHHu3ali CaMOCTOATEIbHOM pabOThl O0YYAIOIIMXCS», YTBEPKIACHHBIM YUEHbIM coBeToM Yiul'V

(mportoxoin Ne8/268 ot 26.03.2019 1.).
dopma 00ydeHHs — QuHasl.

®opma
Bujx camocTosTeILHOI PadoThI KOHTPOJIA
(npopabomka yuedbHo20 mamepuana, Oobem | (nposepka
Ha3Banue pa3aesioB u TeM peutenue 3a0au, pegpepam, 0oK1ao, B peuienus
KOHMPOAbHASL paboma, no020moeKa K yacax 3a0au,
coaue 3auema, 3K3amena u op.) pegepama u
op.)
1. Beenenue e [IpopaboTka yueOHOTO MaTepuaa ¢ 2 TECTUPOBAHHE,
UCTIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBI
METOJIMYECKOTO U UH(HOPMAITMOHHOTO ompoc,
o0ecreYeHns JUCIUIUINHEI; 9K3aMEH
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k clade sK3aMeHa
2. BoznymHas o6onouka | e IIpopabGoTka y4eOGHOro Marepuana ¢ 2 TECTHPOBAHME,
HCII0JIb30BaHUEM PECYPCOB yUEOHO- YCTHBIH
METOIUYECKOTO U HH(HOPMAITMOHHOTO ompoc,
o0ecredYeHns JUCIUIUINHEI; 9K3aMEH
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k ciade SK3aMeHa
3. Coaneunas paguanus ° Hpopa60TKa yqe6H()ro MaTepuana ¢ 2 TECTUPOBAHUE,
HCIIOJIb30BaHUEM PECYpPCOB yUEOHO- YCTHBIH
METOMYECKOr0 U NH(GOPMAITMOHHOTO onpoc,,
obecreueHus TUCIUTLINHEL S5K3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka Kk cade SK3aMeHa
4. bapuueckoe moie u e TIpopaboTka yueOHOTO MaTepHraia ¢ 2 TECTUPOBAHHE,
BO3/yIIHBIC ABMKCHUS | HCIOJIB30BaHHUEM PECypCOB y4eOHO- YCTHBIN
METOAMYECKOT0 ¥ HHPOPMAITMOHHOTO 01Ipoc,
oOecreueHus TUCIUTLINHEL 9K3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
o JlonroroBka Kk ciade DK3aMeHa
5. TennoBoi pexxum ° HpopaGOTKa yqeGH()ro MaTepuana ¢ 2 TECTUPOBAHUE,
atMocdepsl U 3eMHOU UCIIOJIb30BaHUEM PECypCOB y4eOHO- YCTHBIN
HOBEPXHOCTH METOMYECKOrO U MH(POPMALIMOHHOTO ompoc,
o0ecreyeHns JUCHUIUINHBL, 9K3aMCH
e [loaroroBKa K TECTUPOBAHHUIO;
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° HOI[I‘OTOBK& K caaduec 5K3aMCHa

6. Boxma B atmocdepe e [IpopaboTka y4eOHOr0 MaTepuaa ¢ 2 TECTUPOBAHHE,
UCIIONIL30BAHUEM PECYPCOB yIeOHO- YCTHBIN
METOIUYECKOr0 M HH(POPMALIHOHHOIO onpoc,
obecredeHns AUCLUILIHHBL, 9K3aMCH
e [loaroroBka K TECTUPOBAHHMIO;
e JloaroToBka K cjade dK3aMeHa
7. Knumar n e [IpopaboTka yueOHOTO MaTepHaa ¢ 2 TECTUPOBAHME,
KJIMMaToOOpa3syiolhe | UCHOIb30BAHUEM PECYPCOB y4eOHO- YCTHBIN
(akTops METOJAMYECKOT0 ¥ HHPOPMAIIMOHHOTO OIIpoc,
o0ecneYeHHs JUCIUILINHEI; 9K3aMEH
e [loaroroBka K TECTUPOBAHHMIO;
e JloaroroBka K cjadue dK3aMeHa
8. Knaccudpukanus e [IpopaboTka yyeOHOTO MaTepuania ¢ 2 TECTUPOBAHUE,
KIuMaToB. Kimmatsl HCIIOJIb30BaHUEM PECypCoB y4eOHO- YCTHBII
3emin METOAMIECKOTr0 U HH(POPMAITUHOHHOTO ompoc,
obecredeHns AUCIUTUIHHBL, 9K3aMCH
e [loaroTroBka Kk TECTUPOBAHUIO;
o [loaroroBka K crpade SK3aMeHa
9. UsMeHeHusa Kimumara e [IpopaboTtka yqe6H0ro Marepuana ¢ 2 TECTUPOBAHUE,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
METOIMYECKOr0 U HH(POPMAITMOHHOTO 01poc,
oOecreueHns TUCIUTLINHEL 9K3aMCH
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k cjade SK3aMeHa
Bcero 18

11. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

JUCIHATLITAHBI

a) Cnucok peKoMeHayeMOH JUTePaTyphl

OCHOBHAaA:
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1. Tloxporckas E.H., Oxonornueckas xumusi armochepsl Yueonoe mocodbue./ E.H. TlokpoBckas -
M. : U3parensctBO ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7 - Tekct : 31eKTpOHHBIN //
9BbC "KoHcynbTaHT cryneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785432302267.html

2. MyprazoB, A.K. ®usuka 3emnun. KoCMMHWueckue BO3JCHCTBUS Ha T€OCHCTEMBI . ydeOHOE
nocobue s By3oB / A. K. MypTa3oB. — 2-e u3z., nepepad. u qorm. — Mocksa : M3naTenbeTBo
IOpaiit, 2019. — 268 c. — (Bricmiee o6pazoanue). — ISBN 978-5-534-11473-7. — Texker
anextpouHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/445341

JAOIMOJTHUTEC/IbHAA:

1. Kysnenosa, 3. A. I'uzpposorusi, METeoposiorus M KIMMATOJOTHUS: KIMMAaTUYECKHE DPACUETHI :

yuebHoe nocodue / 3. A. Ky3nenona, C. H. Coxonos. — HuxneBapToBck : HukHeBapTOBCKMI
rocynapcTBeHHblil yauBepcuter, 2019. — 86 ¢. — ISBN 978-5-00047-509-6. — Texkcr :
JNEKTPOHHBIA // DnekrpoHHO-Oubmmoteunas cucrema [PR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/92793.html

2. ®enopos B.M., Uuconsmus 3eMiau U coBpeMeHHbIE U3MeHeHus kiumaTa / B.M. ®@enopos - M. :
OU3MATIINT, 2018. - 232 c. - ISBN 978-5-9221-1761-6 - Tekcrt : anekrpoHHbId // IBC
"KoncynpTaHT cTynaeHTa" : [caliT]. - URL
http://www.studentlibrary. ru/book/lSBN9785922117616 html

3. Xaxanuna, T. 1. Xumus oKpyKaroliei cpesl : YIeOHHUK I aKaJeMU4YecKoro OakanaBpuata /
T. . Xaxanuna, H. I'. Hukutuna, Y. H. [letyxoB. — 3-¢ u3x., nmepepad. u mom. — Mocksa :
UznatenscrBo HOpaiit, 2019. — 233 c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-

534-00029-0. —  Tekcr : omekrponnei //  OBC  WOpaitir  [caiit]. ——
URL: https://urait.ru/bcode/431145
4. O6onenckuii, B.H. Kpatkuii «kypc wmeteoponoruu/ B. H. O6onenckuii. — Mocksa :

UznatensctBo FOpaiit, 2019. — 200 c. — (AnTonorust meicin). — ISBN 978-5-534-10497-4.
— Tekcr : anextponnsiit / DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/444631

y4eOHO-MeTOANYeCKas:

1.CanaxoBa P. X. MeToauueckue peKOMEHAAlUU I BHIIOJTHEHUS] CAMOCTOATEIbHON paboThI

CTYACHTOB I10 TUCHUIUIMHE «YdeHue 06 aTMocdepe» Uit SKOJIOTHYecKoro (akymnbrera /

P.X. Canaxosa; YnI'VY, Okon. dak. - YabsHoBck : Yal'Y, 2019. - 3arn. ¢ skpana;

HeonyGnukoBaHHBIH pecypc. - DneKTpoH. TekcToBble AaH. (1 ¢aiin : 279 Kb). - TekcT :

AIEKTPOHHBIN.

http://lib.ulsu.ru/MegaPro/Download/MObject/5181
2.CanaxoaP.X. YueOHOe mocoOue JIIsi CaMOCTOATENBHOM paboThI CTYIEHTOB TIO

muctumnHe "Yuenune 06 atmocdepe” / P. X. Canaxosa; Yal'V, Okoin. dak. - YIBSIHOBCK :

Yal'y, 2019. - 3arn. ¢ skpana; HeomyOnukoBaHHBIHM pecypc. - DJIeKTPOH. TEKCTOBbIE J1aH. (1

daiin : 225 KB). - TekcT : 9neKTPOHHBIA.

http:/lib.ulsu.ru/MegaPro/Download/MObject/1502

3. CanaxoBa Payuie XanumysoBHa.

MeTeoponorus 1 KIMMAaTOJIOTHS © AJIEKTPOHHBIN yueOHbI Kype / CanaxoBa Paymie
XanumynosHa; Y'Y, Okoi. dak. - YiaesHoBek : Yil'Y, 2019. - (OnekTpoHHBIH yueOHbIH
Kypc). - 3ari. ¢ 3TUKeTKU Aucka; [lomHelii Teket goctynen Ha OOpa3zoBaTeIbHOM HOpTale
Yal'y. - DnextpoH. TekctoBble AaH. (1 ¢aiin : 0,77 MB). - TekcT : 31eKTPOHHBIH.

https://portal.ulsu.ru/course/view.php?id=91722
4.Canaxosa P. X.Metoanueckue peKOMEHAALNN JIJIsl BHITIOJTHEHUSI CAMOCTOSTEIbHON pabOThI

CTYZEHTOB 110 JUCHUIUIMHE «MEeTeopoorus U KIIMMATOJIOTUs» AJIsl 3KOJIOTHYECKOTO
¢dakynprera / P. X. CanaxoBa; Yal'V, Dkoi. ¢axk. - YiesHosck : Yal'Y, 2019. - 3ari. ¢
skpaHa; HeomybmukoBaHHBIN pecypce. - DIeKTpoH. TekcToBbIe naH. (1 daitn : 277 KBb). —

Texcr : 21eKTPOHHBIN.
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http://lib.ulsu.ru/MegaPro/Download/MObject/5183
5.Canaxosa P. X. Meronndecknue peKOMEHIAIMH 1151 BBITOJHEHHS CAMOCTOSATEIBHOM paboThI
CTY/ICHTOB I10 TUCHHILIHHE «JIeCHas METeOpOIOTHS ISl IKOJIornueckoro gakynprera / P. X
. Canaxosa; Yal'¥, Okomn. ¢dak. - YiuesaoBck : Yal'V, 2019. - 3arm. ¢ skpaHa;
HeonyOnukoBaHHBIN pecypce. - DnekTpoH. TekcToBbie AaH. (1 ¢aiin : 300 Kb). - Tekcer :
AJIEKTPOHHBIN.

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

CoracoBaHo:

- 4
Hauanpruk otnena Hb Viul'V /Okynesa U. A./ 2/ ‘/ 3 / 2022
JomxHocTh coTpyaHuka Hb (0)5(0) TO/ITHCH Jata

0) IIporpammuoe o0ecnedyeHue:

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

8) [Ipogheccuonanvrvle 6azvl OAHHBIX, UHGOPMAYUOHHO-CNPABOUHBLE CUCTIEMbL
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1. D1eKTpOHHO-0MOIHOTEYHbIE CHCTEMbI:
1.1. Iludposoii obpazoBarensubii pecype [PRsmart : 3JIEKTPOHHO-ONOmMOoTEUHas cucTeMa !

cait / OO0 Kowmmanuss «A# Ilm Ap Memua». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — PexuM JocTyma: [l 3aperdCTpHp. IOJb3oBaTeNeH. - Texer :
3JIEKTPOHHBIN.

1.2. O6pasoBarenbHas miargopma IOPAVT : oGpazoBaTelbHBI pecype, JNEKTpPOHHAs
oubmmoreka : cait / OO0 DeKTpOHHOE H3JATEILCTBO IOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum focTyna: Juis 3aperucTpup. noss3osarenel. - Texer : 3JIEKTPOHHBIH.

1.3. KoHcynsTaHT Bpaya. DIEKTpOHHAs MEIMIMHCKas GubmnoTeka : 6asa JaHHBIX : CalT /
OO0 Beicmas [mKONa OpraHW3aMM W  YIPABJIEHHS 3]paBOOXpaHeHHeM-KOMIUICKCHBIH
MEIHUIMHCKYH KoHCAnTHHT. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTa: JUIsl 3apErHCTPHp. 0JIb3oBaTenet. — TeKCT : 3IeKTPOHHBIH.

1.4. Bonpimas MeIMIMHCKAS GHOIHOTEKA : OJIEKTPOHHO-OHOIMOTEdHAs CHCTEMa @ CaiT /
00O Byxkarr. — Tomek, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexum goctyma: s
3aperuCTPHp. MOJIB30BaTeNeH. — TEKCT : 2JICKTPOHHBIH.

1.5. DBC Jlaus : 21eKTpoHHO-6m6mMoTeuHas cucrema : caiit / OO0 3BC Jlans. — CaHkKT-
IlerepGypr, [2022]. — URL: https://e.lanbook.com. — Pexum pocTyna: Ui 3aperHCTpHP.
HoJb30BaTeNel. — TEKCT : DEKTPOHHBIHA.

1.6. OBC Znanium.com : 3IeKTpoHHO-OuGmMoTeyHas cucrema : cait / OOO 3nanHyM. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum JjocTynma :@: i 3aperucTpup.
T0JIb30BaTENeH. - TEKCT : 37IEKTPOHHBIH.

1.7. Clinical Collection : nayuro-uH}OpManuonHas 6a3a mamEsx EBSCO / EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-1191-
414b-8763-2978289f7e1 %40sessionmgr102 . — PesxuM [0CTyna : [UIsl aBTOPHU3. [OJIB30BATENCH. —
TeKCT : JIEKTPOHHBINA.

1.8. Baza manHBIX «PyCCKHM Kak MHOCTPAHHBIA» : 37IEKTPOHHO-00pa30BaTE/IbHbIA pecype
JUT HHOCTPAHHEIX cTyaeHToB : caiit / OO0 Kommnanus «A# ITn Ap Menuay. — Caparos, [2022]. —
URL: https://ros-edu.ru. — Pexum gocryma: JUIs 3aperHCTPHP. nons3opareneid. — Teker
9JIEKTPOHHBIH.

2. KoncyaprantIluoc [DIeKTpOHHBIA pecype]: clpaBovHas MpaBoBas CHCTEMA. /000
«Koncymprant [lmocy - DieKTpoH. AaH. - Mocksa : KoncynsrautlLmoc, [2022].

3. Ba3bl JaHHBIX NEPHOAUYIECKHX H3TaHMM:

3.1. Ba3a JaHHBIX NepHOaUYecKHX u3aHui EastView : 3MEKTPOHHBIE JKypHAIIbI / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryna :
JUISE aBTOPHU3. ToJb30Baresef. — TeKCT : 3eKTPOHHBIH.

3.2. eLIBRARY.RU: nayunas onexTpoHHas GuGmmotexa : cair / OOO Hayunas
DiexrponHas bubmorexa. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyna : it
aBTOPHU3. MOJb30BaTelel. — TEKCT @ JIeKTPOHHBIA

3.3. DnekrponHas Oubmmoreka «M3maTenbckoro aoma «I'peGennukoBy (Grebinnikon) :
snexTponHas 6ubimorexa / OO0 U1 I'peGeHHUKOB. — Mocksa, [2022]. — URL: https:/id2.action-
media.ru/Personal/Products. — PeX#M AocTynma : IS aBTOPH3. MOJb30BaTeNeH. — Teker :
3JIEKTPOHHBIN.

4. denepanpHas rocyJapcTBeHHas WHPOPMANHMOHHAS CHCTEMA «HanuoHanpHast
3JIeKTPOHHAs OHOIHOTEKay : JNIEKTpOHHAA GHOIHOTEKA caiir / ®I'BY PI'B. — Mockga, [2022]. -
URL: https:/u36.pd. — Pesxum goctyma : yis MONb30BaTENCH HayqHOU OubmuoTexu. — Teker :
3JIEKTPOHHBIN.

5. SMART Imagebase : HayuHo-uH(bOpMaIHOHHAs 6a3a JaHHBIX EBSCO // EBSCOhost :
[mopra]. - URL: https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
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1a2{f8c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum poctyma : IS aBTOPH3.
nonp3oBarteneit. — M3o00paxeHue : 3IeKTPOHHBIE.

6. ®enepanbubie HHGOPMALHOBHO-00pa3oBaTeAbHbIE IOPTAJIBI:

6.1. ExuHOE OKHO JOCTYTa K 06pa3oBaTelIbHBIM pecypeaM : enepanpueii nopran . — URL:
http://window.edu.ru/ . — TekeT : 3/I€KTPOHHBIH.

6.2. Poccuiickoe obpasoanue : denepanbubiii nopran / yupemurens GIAY « DULTO». —
URL: http://www.edu.ru. — TekcT : 37I€KTPOHHBIHA.

7. O6pasoBaTebHbie pecypesl Yal'y:

7.1. Dnextponnas 6ubmmoreunas cucrema Yil'V : Moaymb «DnekTpoHHas GuOmHOTEKa»
ABUC Mera-ITPO / 000 «Jlara xcnpecey. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYyTIA : JUIs ToJb30oBaTeneil HayqHol GubmuoTeku. — TEKCT @ INCKTPOHHBIH.

CoriacoBaHo: - % e
o mas detn FHIT | foostote S /e /';,4\/ /909 22
JlofxHocTs cotpyanmka YATHT OHO //,?ym:b Jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Aynutopun JUis TPOBEACHUSA JEKUUH W CEMUHAPCKUX 3aHITUM, U1 TMPOBEICHUs
TEKYIIEr0 KOHTPOJsI © TMPOMEKYTOUHOM aTTECTAlluM, TPYHNOBBIX M HWHAMBHIYaJTbHBIX
KOHCYJIbTAIUH.

AyIuTopuH YKOMIUIEKTOBAaHbI CIEIUATU3UPOBAHHONM MeOenblo, Y4eOHOW JIOCKOM.
Aynuropun JUIS TIPOBEACHUS JIEKIUI 00OpYIOBaHBI MYIBTHMEAUHHBIM OOOPYIOBAHUEM JIJIS
npeaocTaBiieHus uH}opmanuu Oombinoi aynutopud. [lomerneHust ais camMOCTOATEIbHON
paboThl OCHAILIEHbl KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOAKIIOYEHHS K CeTH
«HTepHeT» M obecreyeHneM JO0CTyNna K 3JIEKTPOHHOM HMH(OpMalnMOHHO-00pa30BaTeIbHON
cpene, dIEKTPOHHO-OMOINOTEUHOM crucTeMe.

13. CHEIIMAJIBHBIE YCJOBUSA 1JIA OBYUYAIOIIUXCA C OT'PAHUYEHHBIMU
BO3MOXKHOCTSAMMU 310POBbSA

B cnydae wneoOxoammocTH, OOyYarOMIMMCS U3 4YHCIA JUIl C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBBsSI (110 3asBICHUIO OOYYaIOMIErocsi) MOTYT TpeiaraThbCsi OTHU W3
CIEYIOIUX BapUAHTOB BOCHPHUATHS WHQPOPMAIMM C YYETOM UX HHAWBHIYaTbHBIX
NcUXo(U3NIECKUX 0COOCHHOCTEH:

— IS JMII C HapyLIEHUSIMH 3peHHs: B MeyaTHOH (opme yBelnMYeHHBIM MIpU(TOM; B
(dopme SIIEKTPOHHOrO JOKyMeHTa; B (opMme ayauodaiina (mepeBoa y4eOHBIX MaTepuajloB B
aynuodopmar); B medaTtHoll (opme Ha s3bike bpaiins; MHIUWBHUIyadbHbIE KOHCYJIbTAlUM C
NpUBJICUEHHEM TH(IIOCYPIOTIEPEBOUNKA; MHIUBUIYyaIbHbIC 33/1aHUSI U KOHCYJIbTAINH;

— AU JMI C HapyIIeHUsSIMH ciyxa: B meyaTHoH ¢opme; B (opme 3IeKTpOHHOTO
JIOKYMEHTA; BUJICOMaTepHallbl ¢ CyOTUTpaMH; MHIMBUIyaJIbHbIE KOHCYJBTALMU C IPUBJICYEHUEM
CYpAONEPEBOIUHNKA; UHANBUIyaJIbHbIE 3a/1aHUS U KOHCYJIbTALIUU;

— JUId JUI C HapyLIeHUSIMH ONOPHO-IBUTATENLHOTO ammapara: B meyaTHOW ¢opme; B
dbopMe SIEKTPOHHOTO TOKyMeHTa; B Qopme aynuodaina; WHAWNBUAYAIbHBIE 3alaHUs |
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KOHCYJIbTAallUH.

- B cilydae HEOOXOJMMOCTH HCIIOJIb30BaHUS B Y4eOHOM Tpolecce YacTU4HO/
UCKJTIOUUTENFHO JTMCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, opranuzaims padotsr IIIIC c
oOyuaromumucs ¢ OB3 u umHBanMaamMu MpeaycMaTpuBacTCs B JJIEKTPOHHONW HH(OPMAIMOHHO-
00pa30BaTeNbHON cpesie ¢ yUYETOM WX HHIMBUIYaTbHBIX TICHXO(PU3NIECKUX 0COOCHHOCTEH

Pa3paboTunk noueHT kadenpsr boull xnsp A.A.
18.05.2022 .
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