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1. EJIU U 3AJTIAYU OCBOEHU A AU CLHUITJIMHBI

Ilesn ocBOeHMS TUCHUTIINHBI:

- IOJy4YEeHUE CTYJEHTaMH KOMIUIEKCAa HAyYHBIX 3HaHUH 00 aTtMocdepe M NPOMCXOIAIIMX B HEH
($U3NUECKUX U XUMHUYECKUX MpoLeccax, (OpMUPYIOMIMX MOTOAY U KIMMAT HAIeH MIaHEeThI;

- (hopMHUpPOBAHME Y CTYACHTOB 3HAaHUI O COBPEMEHHOM KJIMMAaTe U KJIMMATax MPOLUIOro, BKIKOYas
NPECTaBICHNUN O KIMMaTo00pa3yonmx (pakropax, KIacCUPUKAIHMIX KIUMaTa

JucuumimHa OpueHTUPOBaHa Ha OATOTOBKY CTYACHTOB K OCBOCHHUIO B JAJIbHEUILIEM
OMOJIOTUYECKHUX M HKOJIOTHUECKUX JUCHIUIUIMH, OMUPAIOIINXCS Ha o0Iereorpaguueckue
3aKOHOMEPHOCTH

3agaum ocBOeHUS IMCHUILIMHBI:

® U3ydYeHHUE OCHOB (PM3UKU M JUHAMUKHA aTMOCQEPHI;

® U3y4YECHHUE 3aKOHOMEPHOCTEH paJllalliOHHBIX IPOLIECCOB,;

® U3y4YEHHUE TEIIOBOTO PEXHUMA aTMOCHEpHI;

® H3ydeHHe KOMIUIeKca (U3NIECKUX MPHOOPOB U METOAOB, IPUMEHSIEMBIX JUIS
NO3HAHMS aTMOC(EPHBIX MTPOIIECCOB,;

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

® U3y4YCHHE OCHOBHBIX KIMMAaTOOOPa3yIOIIUX MPOLIECCOB,;

e (GopMHpOBaHHME Yy CTyIEHTAa TEOPETHYECKUX 3HAHMH O COBPEMEHHBIX NpoliemMax u
NPUYMHAX U3MEHEHHsI KIIUMara,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuunnuna «Meteoposiorus 1 knumarosnorus» coriaacHo @I'OC u yueOHOMY IUIaHY OTHOCHUTCS
K BapHMaTMBHOW YacTW NUCUUIUIMH, AucuuiianHaMm 1o BeiOopy (b1.B.JIB.02.02), uurtaercs Ha
NepBOM Kypce, Bo 2 ceMmecTpe. JlaHHas QUCHUIUIMHA 3aKJIaJblBa€T OCHOBHBIE IPEACTABICHUS O
CBsi3U Oyny1el npodeccuu ¢ BONMpocaMu 3KOJIOTHYECKOl 0€30MacHOCTH U OXpaHbl OMochepsbl.
W3ydyeHne  OUCHUIUIMHBI  NpPEIUIeCTBYET M3YYEHHIO  SKOJIOTMYECKOr0  MOHUTOPHHTA,
paTualMoOHHON SKJIOTUH, PaMallMOHHOM OHOJOrMM, HSKOJOTHYECKOTO MacrmopTa MNpearpusTus,
HBOJIFOLIMOHHOW JKOJIOTMHM, NOATOTOBKE K mpouenype 3amurtel u 3amure BKP, a Ttaxxke
IIPOXOKACHUIO PAKTUKU ITPOEKTHAS AEATENBHOCTD U MIPEIIUILIOMHAs IPAKTUKA.
Bropoit aucuumnianHon no BEIOOPY SABISETCS TUCHUIUIMHA OCHOBBI OMOT€0XUMHH.

3. HIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110 JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIIbTATAMHU
OCBOEHMA OIIOIT

[Tporecc n3ydeHns: TMCIMIUIMHBI HAITPaBJIeH Ha (OPMUPOBAHUE CICAYIOMUX KOMITETECHITUN
IlepeyeHb MUIAaHUPYEMBIX Pe3yJbTATOB
00y4eHMsl MO QM CHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMHU J0CTHKEHUS
KOMIIeTEeHIHI

Kon nu HanmMeHOBaHMe peann3yeMoi
KOMIeTeHIIN U
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IIK-2

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

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

YMeThb: aHAM3UPOBAThH PE3YNILTATHl TOJIEBOU U
1abopaTopHOil 3KoJIOTHYEeCKON HH(pOpMaLIUU

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

3arpsi3HEHUs] OKPYXKAIoLIeH Cpeapl, METOAaMHU
OLICHKM BO3/JEHCTBUS Ha OKPYXAIOUIYI0 Cpeny,
BBISIBJISITH MCTOYHUKHM, BHUIBl U MacuITaObl
TEXHOTEHHOT'O BO3JICUCTBHS

4. OBLIAA TPYAOEMKOCTDH JUCIUIIJINHBI

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

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

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

*B ciryJae HEOOXOIUMOCTH UCTIOJTb30BaHUS B yaeOHOM mporecce
YaCTHYHO/UCKITIOYUTEIIFHO IMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI B TAOJIHUIIEC Yepe3 CIel
yKa3bIBaeTcsi KonudecTBO 4acoB pabotsl IIIIC ¢ oOywaromumucs uis MPOBEACHUS 3aHATHH B
JUCTAaHIIMOHHOM (hopmate ¢ MpUMEHEHUEM JIEKTPOHHOTO O0yYeHUS

4.3 . Conep:xkaHue TUCHMILUIMHBI (MOyJis1). PacnipeesieHue 4acoB 1o TeMaM M BH1aM
y4eOHoii padoThI:

dopma 00yueHUs — oyHas

Buibl yueOHbIX 3aHATHIH
AyAUTOpHBIE 3aHATHUS ®opma
NMPaKTH- | 1a0opa- 3aHATHA B
Hassanue pa3nesoB u teM |Bceero YeCKUe | TOpHbIe | HHTepaK- Camocto-|  Texytuero
Jlekuun|3aHATHS,| pa00Thl,| THBHOI sreapHad KOHTpOJum
padora 3HAHMH
ceMHHA- |[MpaKTu-| (opme
pbI KYMBI
1 2 3 4 5 6 7 8
1. Beenenue. 10 2 2 - - 6 TECTUPOBA-
HUE,
YCTHBIN
oInpoc
2. Bo3nyx m atmocdepa | 12 2 2 - - 8 TECTUPOBA-
HUE,
YCTHBIN
omnpoc,
3. Pagmanus B 10 1 1 - - 8 TECTUPOBA-
atMocdepe HUE,
YCTHBIN
ornpoc,
4. Bapuueckoe moje u 8 1 1 - - 6 TECTUPOBA-
BETEp HUE,
YCTHBIN
orpoc,
5. TennoBoit pexxum 14 2 2 - - 10 TECTUPOBa-
aTMocdepsl HUE,
YCTHBIN
onpoc
6. Bona B atmocdepe 14 2 2 - - 10 TECTUPOBa-
HUE
YCTHBIN
onpoc
7. AtmocdepHas 12 2 2 - - 8 TECTUPOBA-
LHUAPKYJISIIHSL. HHUE,

dopma A Crpannna 4 u3 63



MunucrepcTBo HayKH H BbICIIETO ?6pa30BaHHH PO dopua
VAbsIHOBCKUIt TOCYAapCTBCHHBIN YHUBEPCUTET
® - Pabouast nporpamMma JUCLMIUIMHBL
KiumaroobpazoBanue. YCTHBIN
Mukpoximmar o1poc,
8. Kiumats 3emiaun 10 1 1 - - 8 TEeCTUPOBA-
HUE,
TECTUPOBAHUE
YCTHBIN
OIIpoC
9. Kpymnomacmrabusie | 10 1 1 - - 8 TECTUPOBA-
W3MEHEHUS KIIMMaTa HHE,
YCTHBIN
OIIpoC
HUTOrO: 108 | 16 16 - - 76 -

5. COJIEPKAHUE JUCLUTIIUHBI (MOIYJIST)

Tema 1. Beenenmne.

Jlexuus -Busyanusanus

Ilemu kypca. Ilpeamer kypca. 3amaum kypca. Kmnmmaromorus u mereoposiorus. Meronbl
WCCJIC/IOBAHUI W OpraHu3alus MeTeoposorudeckux HaOmoaeHuil B Poccun. OCHOBHBIE STarlbl
pa3sBUTHSI METEOPOJIOrHU. MeXayHapoIHOE COTPYAHUUYECTBO B oOnactu mereoposoruu. CoctaB U
cTpoeHue armocdeprl. Meteoponorus u kiaumatonorus. OrnpeneneHue MeTeopOJOTHYECKUX
BeIMUMH W aTMocepHbIx siBieHud. [loHsaTus «armocdepay, «moroma», «kiauMar». MeTos
UCCIIEIOBaHMsI, MPUMEHseMble B MeTeoposioruu. Ilpumenenue kapt. Mereoponorudyeckas CeTb.
BMO. Bcemupnas knumaruyeckast nporpamma (BKII). OcHoBHbIE 3Tanbl pa3BUTHS METEOPOJIOTHI
U KJIMMaTOJIOTHH.

Tema 2. Bo3ayx u atmocdepa.

Jlexuus -Bu3yanusanus

CoctaB u ctpoeHue arMmocepsl. OCHOBHBIE CIIOM U HX OCOOCHHOCTH. (30HOBBIM CIIOM.
AtMocdepHoe naenenue. Temneparypa Bo3nyxa. BoasHol nap u yrinekucislid ra3. B atmocdepe.
[InotHOCTE  BO3myXa. Anposonu. BeprukanbHOoe pacnpeneneHue TemimepaTypsl. Berep.
TypOynentHocts. Bo3aymnbie maccel U ¢ponThl. KoHBeHIHs 00 oXxpaHe O030HOBOTO CIIOS.
Monpeanbckoe coriamieHre. BinusiHue aspo3osieil Ha KiIumar.

Tema 3. Pagnauus B atMmocdepe.

Jlexuusi- KOHCYIbTALUA

Cnektp comueyHoi pamuarnuu. ConHeuHass moctosiHHasg. OCHOBHBIC 3aKOHBI M3mydeHus. CoiHIe
KaK HMCTOYHMK pajguanuu. V3MeHeHue COJHEYHOH paauanuu B aTtMocepe U Ha 3eMHOU
noBepxHocTu. [lormomenune comHedHoM paguanuu B arMmocdepe. OTpakeHHe COTHEYHOU
paguaruu. Anpbeno. PagmanvoHHbI OallaHC 36MHOM MOBEPXHOCTH. TerioBoil OamaHc 3eMHOU
MOBEPXHOCTU. J[TMHHOBOJIHOBOE H3JIyu€HUE 36MHON MOBEPXHOCTH U atMocdepbl. DpdexTuBHoe
usnydyenue. [IpuunHel 3MeHeHui Temneparypsl Bo3ayxa. «llapHuKoBBI» 3P dexT

Tema 4. bapuyeckoe nmoJjie u BeTep.

Jlekuus- Bu3yanuzanus

bapuueckoe none, 6apuueckne cuctemMbl. MzmMenenne naBieHust BO BpeMeHu. CHITbl, TEHCTBYIOIINE

B aTMocdepe. 30HATBLHOCTh B paclpeneieHun naBieHus. MacmTabbl aTMOc(epHBIX JIBHIKEHUH.
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O6mas upkyssus atMmochepsl. MectHbie BeTpbl. CyxoBen. bapuueckuii 3akoH BeTpa. @poHTHI B
atMocepe. Buerponuueckas uupkyisuus atMmocdepsl. [IporHos norojsi.

Tema 5. TeruoBoii pexxum aTtMmocgepsbl.

Jlexuus Buzyanuzauus.

Temneparypa BO3Ayxa — BaKHEUIIMH 3JIEMEHT MOroAbl W Kiumara. [IpuunHBl W3MEHEHUS
TeMIlepaTypbl Bo3ayxa. TersoBoil OanaHc 3eMHOW MoOBepXHOCTH. Hemepuoanueckue u3MEHEHUs
TeMIlepaTypbl BO3ayXa. MexXaycyTouHass HM3MEHUYMBOCTh TeMIlepaTypbl Bo3ayxa. lomoBas
aMIUTMTY/Ia TEMIIepaTyphl Bo3ayxa. MHIEKCh KOHTHHEHTATBHOCTH. TemIoBOl pexuM aTrMOCQepHhI.
WuBepcun temmeparypsbl, X TUIbl. CyTOYHBIN U IOI0BOM X0/ TEMIEPATyphl BO31yXa. 3aMOPO3KH.
KonBekuus.

Tema 6. Boxa B atmocgepe

Jlexuus - Bu3yanmsanus

Bnaroo6opoT, HachllIeHne W UCTIAPSEMOCTh. XapaKTEPUCTHKHU BIAKHOCTH Bo3ayxa. KonaeHcamms
u cyosmmManus B armocdepe. Obnaka. MexmyHapoaHas kiaccupukanus obmakoB. Kimmaromorus
obmaynoctu.  J[piMKa, TymaH, Mria. YciuoBus oOpa3oBaHUS M KJIAcCU(PUKAIUS TYyMaHOB.
OOpa3oBaHue 0CagKoOB M UX BHUABL. ATMOC(EpHBbIE OCaJKH U CHEXHbINH MOKpoB. Kimmaruueckoe
3HaYeHHe CHEXKHOTO MoKkpoBa. CyTOUHBIN X0/ ocankoB. ['eorpaduueckoe pacnpeaeneHne 0caaKkoB.
HazemHbie ruipoMeTeopsl.

Tema 7. AtmochepHas nupkyasauusa. Kimvaroodpazopanne. MUKpPOK/JIMMAT.

Jlexuus -KoHCYIbTALUA

ATMochepHas UHPKYIALUS Kak BaxHeHmui (akTop KIMMaTooOpa3oBaHMs. Macmradsl
atMochepHbix nBwkeHuil. LlenTpsl meiictBus atmocdepsl. [{upkynsius B Tpommkax. Ilaccatsr.
Mycconbl.  BHerponuyeckas — UMpPKYJsUMs.  [pONMYECKHME  LUKIOHBL.  AHTHUIMKIOHBI.
Knumatonoruueckne ¢poutel. KnmmarooOpasyromue mpoieccel. ['eorpaduueckue (QakTopsl
kiuMara. Teopun knumata. BiusiHue pacTUTenbHOro MOKpoBa Ha kiumara. lloHsTust makpo-,
M€30-U MUKPOKJIUMAaTa. MeToAbl UCCIE0BAHNS MUKPOKIUMaTa. MUKpPOKIMMAT TOpoJa.

Tema 8. Kiimmatsl 3emuin.

Jlexuus -Bu3yanusanus

['eorpaduyeckast 30HaNBHOCTh, MHAEKCHI CYXOCTH U K03 uunenTsl ypnaxHenus. Kiaccupukanus
kiuMatoB. [TpuHiuner kinaccudukanmu kmumatoB. Knaccudukanus kimmvaro B. Kenmena, JI.C.
bepra, b.I1. Anncosa.

Tema 9. KpynHomacmiadHble H3MeHEHHUs KJIMMATA.

Jlexuus - KOHCyIbTALUA

[IpyruvHbl U3MEHEHUH KIUMaTa. MeToabl UCCIeA0OBaHUsSI U BOCCTAHOBJIEHUS KJIMMATOB MPOILIOTO.
Konebanus xinMara B mpouuioM. M3MeHeHue kiMMara 3a IHocjenHee ThicsiueneTue. VM3meHeHue
KJIUMaTa B TEPUOJ WHCTPYMEHTAIbHBIX HAONIOJCHUN. AHTPONOTEHHBIE W3MEHEHHUs KIUMaTa.
CoBpemenHoe TiobanbHOe notemienne. CrieHapun (Monaenu) u3MeHeHus kimmara. [locnencrBus
W3MEHEHUs KIMMarta B Mupe 1 B Poccun.
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6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATUM

Tema.l. BBenenue.
IIpakTnyeckas padora 1.

Opranu3zanusi METEOPOJIOTMUECKUX HAOIIOICHUH.
Ilenb- MO3HAKOMHUTBCA C OCHOBHBIMH METEOPOJIOTMYECKUMHU IPUOOpAMHU, METOJAaMHU H3MEpPEHUil,
IPOBECTU METEOPOJIOTHUECKUE HAOIIOICHHS.
B pesynbrare BbIoSHEHHUS J1a00paTOPHBIX PA0OT CTYAEHTHI JOKHBI 3HATh YCTPOMCTBO M MPUHIIMIT
JIEMCTBUSI METEOPOJIOTHUECKUX MPUOOPOB, O MpoIeccax, MPOTEKAIIUX B atMocdepe, o morojae u
€€ U3MEHEHMSIX.
[To oxoH4YaHMU Kax A0 1ab0paTOPHOU pabOThI CTYAEHT CAAET OTYET B TUCbMEHHOM BU/IE.
Bomnpocsl k Teme.

1. KakoBsI TpeOOBaHMS K METEOPOIOTHYECKOH TUTOmaaKe?

2. Ha3zoBuTe OCHOBHbBIE METEOPOJIOrHYECKHE TPUOOPHI?

3. KaxoBsl TpeO0BaHUs K HA3EMHBIM METEOPOIOTUIECKIM HAOIIOACHUSM.

4. B kakue CpoKu IPOBOJATCA METEOPOJIOTHYECKHUE HaOI01eHUs?
Merteoposornueckue HabJIOICHUS - 3TO U3MEPEHUS U Kaue€CTBEHHBIE OLIEHKU METEOPOJIOTHUECKUX

AJIEMEHTOB U sIBJICHUHI. K HUM OTHOCSTCS : TEMIIEPATypa, BIIAXKHOCTb, IABJICHUE, BETED,
00J1a4HOCTb, OCAJIKH, TYMaH, METellb, TP03a, BUIUMOCTb. Cro/1a e MPUCOECTUHSIOTCS U HEKOTOPbIE
BEJIMYMHBI, HEIOCPECTBEHHO HE OTpakarollye CBOMCTBA aTMOC(hEphl UM aTMOC(HEPHBIX
IIPOLIECCOB, HO TECHO C HUMU CBSI3aHHBIE. DTO TEMIIEpaTypa I104BbI WM IOBEPXHOCTH BOJBI,
HCIIapEHNUE, BBICOTA U COCTOSTHUE CHEXKHOT'O ITOKPOBA, MPOJOKUTEIBLHOCTD COJTHEYHOTO CUSHUS,
COJIHEYHOE U 36MHO€ U3IyYeHHE, aTMOCPEPHOE FIEKTPUUECTBO. DKCIEPUMEHTAIbHbIE
MCCJIEIOBaHMSI POBOJSATCS KaK B Ja0OPAaTOPHBIX, TaK U B IPUPOIAHBIX YCIOBUAX. OMBITH B
71a00paTOPHBIX YCIOBUSAX MO3BOJISIOT JETATIBLHO U3YYUTh B3aUMOCBSI3U MEXKY OT/IEIbHBIMU
(bakTopamu, HaOIIO1aEMBIMHU B KAKOM-JINOO METEOPOJIOTHYECKOM Ipolecce. DKCIepUMEHTAIbHbIE
VCCJIEIOBAHMS B HATYPHBIX YCJIOBHSX [0 aKTUBHOMY BO3JIEUCTBUIO HA METEOPOJIOTUYECKHE
MIPOLIECCHI BBIMOJIHSIOTCS C LIETBI0 Pa3pabOTKU MPAKTUYECKUX METO/IOB CO3/IaHUs U pacCesHus
001aK0OB, TyMaHOB 1 Jp. TeopeTnueckue MeTo bl 0a3UpYIOTCS Ha UCIOJIb30BaHUH
MaTeMaTHYECKUX MOJIeNel pa3IMuHbIX aTMOC(epHBIX MpolieccoB. BaxHelM HanpaBieHueM
3TOr0 METOJ1a SIBJIAETCS COBEPUIEHCTBOBAHNE TEXHUKH IPOTHO30B MOroel. Mmes nerno ¢
aTMOC(hEepHBIMH SIBJICHUSIMU OOJIBIIIOTO MaciiTaba, He0OX0IMMa Takasi OpraHu3aIys HaOII0IeHUH,
KOTOpasi MO3BOJIMIIA Obl HEMPEPHIBHO CIEAUTH 32 COCTOSHUEM aTMOC(hEphl Ha BCEM 36MHOM LIape U
Ha pa3HbIX BbIcOTaX. [[09TOMY B KaK10M CTpaHE CYIIECTBYET CETh METCOPOJIOTMYECKUX CTaHIIUM,
Ha HUX [IPOBOJATCS pEryJisipHble HAOMIOJEHN 32 BCEMHU METEOPOJIOTHYECKUMU BemuuHamu. Ha

HEKOTOPBIX CTAHLHUAX B IOMOJHEHHUE MPOBOJAT a’poJiornyeckue HaOMoAeHus (TeMIeparypa,
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BJIIQYKHOCTb, JABJICHUE U BETEP HA PA3IMYHBIX BBICOTAX B CBOOOIHOI aTMOcdepe);
aKTHUHOMETpUYecKHe (MIPUXOA-PacxXo/i COTHEUHON pauallii Ha OBEPXHOCTH 3eMJIM U OallaHC ee
JUIMHHOBOJIHOBOT'O M3JIy4€HUs); TPaJIMeHTHbIE Ha0MI0AeHUs (BEeTep, TeMIepaTypa U BIaXKHOCTh
BO3/yxa Ha ypoBH:X 0,5 1 2 M OT IOBEPXHOCTH, a TAK)KE TEMIIEpATypa IOYBbI Ha IOBEPXHOCTU U
riyounax ot 5 10 20 cm).  OcHoBHBIM 3BeHOM Pocrunpomera sBisercs ['ocynapcTBeHHas
cUCTeMa HaOJI0/ICHUH U KOHTPOJIS HaJl COCTOSTHUEM MPUPOHOM cpeibl, 3a/1a4a KOTOPOi -
OCYIIIECTBIICHUE BCETr0 KOMILIEKca padoT 1o MPOU3BOACTBY HaOII0eHH, 00paboTke nHpopManuu
0 TEKYIIEM COCTOSIHMM MPUPOAHOH cpenbl. CucTeMa MmorydeHus TaHHbIX (cucTeMa HaOIoAeHU) O
COCTOSTHUM TIPUPOJIHOM CPEIBI COCTOUT U3 JBYX MOJACUCTEM: HA3EMHOM M KOCMUYECKOM
(cryTHHKOBOIT). B Ha3eMHYIO MOICUCTEMY BXOJAT: CETh HA3EMHBIX METEOPOJIOTHUECKUX CTAHIIUN U
IIOCTOB, a3POJIOTMYECKUX CTAHIIMI, CTAHIIMM PAKETHOI'O 30HIUPOBAHUS, TYHKTOB CAMOJIETHOTO
30HAMPOBAHUS, MOPCKUX U OKEAHUYECKUX CTAHIIUH, HOHOC(HEPHBIX, T€OMAarHUTHBIX,

renuo(U3MIeCcKNX CTaHINH, TyHKTOB KOHTPOJIS 3arpsi3HEHUS OKPYKAIOIIEH CpelIbl U JIp.

Cucrema HabmIOJaTENBbHBIX MYHKTOB 00pa3zyeT ['oCynapcTBEHHYIO CETh, OCHOBHYIO JIOJIIO
KOTOPBIX COCTaBJIIET CETh Ha3eMHBIX MeTeoposiornueckux ctaHiuii u moctos |, I, 1l paspsmnos,
OTJIMYAFOIIUXCS COCTaBOM OOOpPYIOBAaHUS W TMpOTrpaMMaMH HaOMIOJCHWA. B TpyIHOZOCTYITHBIX
MeCTaxX JUIsl TIOMYYCHHS METEOPOJOTHYeCKOd WH(MOPMAIMKA HWCIOJIB3YIOTCS aBTOMATHYCCKHE
METEOPOJIOTUICCKHIE CTAHIUH.

MeTteoponoruyeckie CTaHIIMM W TOCTHI TMOAPA3JENSIOTCS HAa OCHOBHBIE (OMOpPHBIE) U
cnenuanbHele. [lepBbie ciyXar A CUCTEMATHMYECKOTO TMOJIYYeHUS ¢ HEOOXOAMMOMN MOJHOTOW H
TOYHOCTHIO MH(OPMAIINN O COCTOSIHUW MPUPOAHON cpebl. M3 uncia OCHOBHBIX CTAHIIUN W IMTOCTOB
BBIJICTISICTCSI 0c00asi TpyNma - pernepHbie M BEKOBBIC CTAHIIMHM M TOCTHI, KOTOPBIC MPETHA3HAYCHBI
JUTSL U3yYEeHHs] BEKOBBIX M3MEHEHUH KIIMMaTa U TOJDKHBI (PYHKIIMOHUPOBATH HEOTPAaHUICHHOE BPEMSI
B HE U3MEHSIONIUXCS YCIOBUSX OKPYKEHUSI.

CreniajbHBIE CTAHIMA W TIOCTBI CIYXaT JUIS HW3YYCHHS MECTHBIX OCOOCHHOCTEH
METEOPOJIOTHIECKOTO PEKUMA TEPPUTOPHH.

OcCHOBHBIE CTAHIIMM pa3MEUIAIOTCS Ha TEPPUTOPHH TakK, YTOObI oOOecrmeynBanach
HeoOXoauMasi TOYHOCTh MHTEPIOJSAINH 3HAYCHUI METEOpPOIOTUYECKUX BEIUYHMH JTIFOOOTO MyHKTa
TEPPUTOPUU MEXKIY CTAHIUSAMH. DTOMY YCIOBHIO COOTBETCTBYET JIII PAaBHHHHOH MECTHOCTH
paccrosHre Mexay ctaHuusMu 60-70 kM.

Ha cetu a’sponormdeckux CTaHIMN MPOM3BOAMUTCS PETYISPHOE 30HIUPOBAHUE aTMOCHEpPHI
10 BeIcOTHI 30-40 kM (OTpenensioTcesl NaBjeHne, TEMIepaTypa, U BIaKHOCTh BO3JyXa, CKOPOCTh U

HaIpaBJICHUE BETPA).
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Ha cetn Ha3zeMHBIX METEOPOJOTMYECKHX PaJNOJIOKALMOHHBIX CTAaHLUUN IPOU3BOISATCS
HaOJI0/IEHUs 32 Pa3BUTUEM M JIB)KEHUEM OO0JIaKOB, rpo3aMu, oOpa3oBaHUEM rpajia, KOJIUYECTBOM
BBIMTABIINX OCAAKOB B paauyce 10 150 km.

Ha noHoc¢epHbIX, TeOMarHUTHBIX, TETNO(U3NIECKUX CTAHIMAX MPOBOJAT HAOIIOJACHUS 32
COCTOSIHHEM MOHOC(EPbI, MArHUTHOTO TOJISE 3eMJIH, aKTUBHOCTHIO ColHIIA.

Kocmuueckass moxacucrema  MoJiydeHHs  MHPOpPMAIMM  COCTOMT U3  HECKOJBKHUX
METEOPOJOTUYECKUX CIYTHUKOB M HA3€MHOTO KOMILJIEKca MpuemMa, o0paboTKU U paclpoCTpaHEHUS
METEOPOJOTHYECKOW MH(pOpMallMK, BKIIOYAIOLIEro MyHKTHl npuema B Mockse, HoBocubupcke,
XabapoBcke. CHyTHUKH JAIOT PETYJISApHYIO HWH(QOpMaIuio O pacnpeneieHud OOJa4HOCTH,
COCTOSIHUM CHEXXHOTO IIOKPOBa, O TEIUIOBOM HHEPrUU, OTPAKAEMOM U U3JIy4aeMOW 3E€MHOMU
MOBEPXHOCTHIO U aTMOC(EPOiA.

OnHuM W3 BaXHEWIHMX TpeOOBaHUH, KOTOPBHIM JOJDKHBI YIOBIETBOPSTH PE3YNIBTATHI
HaOJIIOJICHUH, SIBJSIETCS PENPE3EHTATUBHOCTh. Penpe3eHTaTuBHBIMU NMPU3HAIOTCS HAOIIOACHUS, B
MaKCHMaJbHOW CTEMEHU CBOOOIHBIC OT MECTHBIX BJIHMSIHHI, XapaKTepU3YIOIUIHe OOIIee COCTOSIHHUE
atMocdepsl B 00JIBIIIOM paiioHe.

VY noBierBopeHrne TpeOOBAHUIO PENMPE3CHTATUBHOCTH HAOIIONCHHUM JOCTUTAETCS BHIOOPOM
MECTOIOJIOKEHHSI CTaHIUHM (IIOCTa), COOTBETCTBYIOUIETO (PHU3UKO-TeorpauyeckuM YCIOBUAM
OKpYKaroIlel MECTHOCTH.

Psan  HaOmiogeHuit  1oMkeH  ObITh  OJHOPOAHBIM.  OAHOPOAHBIA  psA  —  3TO
pPSA TOCJENOBATENBHBIX 3HAYEHUN METEOpPOJIOTUYECKOTO 3JIEMEHTA, MOIYYEHHBIX 3a JOCTATOYHO
JUINTEIbHOE ~ BPEMsl,  BBIMOJIHEHHBIX B JIaHHOM  IyHKTE  NpuOOpamMH  OJHMHAKOBOM
KOHCTPYKIIMM W TOYHOCTH, B OJHOW M TOH K€ YCTAaHOBKE, M HAOIIOJATENIIMU OJMHAKOBOU
KBAJM(UKAMK; TpPU 3TOM OOCTAaHOBKA, OKpY’KaloIlas CTAHLUIO, HM3MEHAJach C TEYCHHEM
BPEMEHU HE HACTOJBKO CYIIECTBEHHO, YTOOBI 3TO MOIJO 3aMETHO MOBIUATH HA PE3yJbTATHI
HaOJIFO JEHUIA.

Crnenyroriee TpeOOBaHNE — CPABHUMOCTh HAOMIOJEHUN. DTO Takoe KaueCTBO HAOJIOICHHM,
KOTOpPOE J1aéT BO3MOXKHOCTb COIIOCTaBIATH pE3yJIbTaThl HAONIOJEHUH HA Pa3HBIX CTAHLUAX
C YBEPEHHOCTbIO, 4YTO OOHApy>KMBacMble pa3JIMYMsg B 3HAUCHHUSIX METEOPOJIOTHYECKUX
AIIEMEHTOB JIEUCTBUTEIBHO OTpPAXKAIOT pa3uyusi B COCTOSIHUM aTMOC(Epbl M MPOUCXOMST
HE OT HETOYHOCTH NpubOpoB U  CiydyaHbIX BIMSHUNA. CpaBHUMOCTh  HaOIIOJCHUM
o0ecreynBaeTcsl pPEenpe3eHTATUBHBIM MOJOXEHUEM CTaHIMM, €JUHCTBOM METOJOB M CPEICTB
HaOrofeHuil, KOTOpBIE  periiaMeHTupyloTcsi  «HacTaBneHMsIMH — THAPOMETEOPOIOTHYECKUM
CTaHIIMSAM U MOCTaM IO MPOU3BOACTBY METEOPOJIOTMUECKUX HAOIOIEHUH U MEPBUYHON 00paboTKU

JaHHBIX)).
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Ha Bcex OCHOBHBIX CTaHIUSX MPU3EMHON CETH 00s3aTENbHBIMU SIBISIOTCS HAOIIOACHUS 3a
TaKUMHU METEOPOJOrMUECKUMHU 3JIEMEHTaMHU, Kak aTMOC(EpHOE JaBlIeHUE, CKOPOCTh U HallpaBJIEHUE
BETpa, TEMIIepaTypa U BIAKHOCTh BO3yXa, TEMIIEpaTypa NOBEPXHOCTHU MOYBbI, COCTOSHUE ITOYBBI,
KOJINYECTBO aTMOC(EPHBIX OCAIKOB, BBICOTa CHEXXHOTO IIOKPOBA, OOJIAYHOCTH, aTMOC(EpHBIE
ABJICHUSI, METEOPOJIOTMYECKAasl JajJbHOCTh BUIUMOCTH, ONACHBIE M OCOOO OIIacHbIE SIBICHUS.
Hekoropble CTaHLMU [ONOJHUTENBLHO HAOIIOAAIOT 3a TEMIEpaTypod IOYBBl Ha pPa3JIMYHbIX
ri1yOuHax, MPOAOKUTEIBHOCTBIO COTHEUHOTO CHSIHUSA, TOJI0JIEIHO-U3MOPO3€EBbIMU SIBJICHUSAMH Ha
IIPOBOJAX U JIp.

Ha Bcex OCHOBHBIX METEOPOJOTMYECKHX CTAaHIMAX CTaHJApTHBIE HAOIIOACHUS
IPOM3BOJATCS B €AMHbIE CHUHXPOHHBIE CPOKM — yepe3 3 4, HauumHast ¢ 0 4 mo cpeaHeMy
I'PUHBUYCKOMY BPEMEHHU.

[TocnemoBarenbHOCTh TPOW3BOACTBAa HAOMIOACHUN peryameHtupyercs «HacraBnenuem
THJIPOMETEOPOJIOTUIECKAM CTaHLUSAM M IocTam». Tak, Temmeparypa Bo3ayxa uzMmepsiercs 3a 6-10
MHUH 110 cpoka. /laBieHue mo OapoMeTpy JOJKHO OTCUMTBHIBATHCA Kak MOXHO Ommke k 00 muH
CpoKa.

TpeboBaHMs K METEOPOIOTHYECKUM MTPUOOpaM U MeTeopoJIorHueckoi miomazake. Cpenctsa
W3MEpPEHUH, TPUMEHSIEMBIE IS OTIPEAEICHUS 3HAUEHUH METEOPOJIOTUYECKUX BEJIUYHH,
Ha3bIBAIOTCS METEOPOJIOrnueckuMU. Kaskaplii n3MepuTeNbHbIN MPUOOP COCTOUT U3 HECKOJIBKUX
3JIEMEHTOB, IOCJIE0BATENBHO NMPE0OPa3yIUX U3MEPSIEMYIO BETUUNHY B CUTHAIL,
BOCIIPMHUMAEMBIH 3pUTENBHO WM PETUCTPUPYIOIIMM YCTPOUCTBOM. METEeOpOIOrnyecKue
npuOOpbI UCTIONB3YIOTCS Ha Beell Tepputopun Poccun. Ko Bcem meteoponornyeckum npuoopam ,
IpeHa3HaYeHHBIM JJIs pa0OThI B €CTECTBEHHBIX YCIOBHSX (32 HEOOIBIINM UCKIIOYEHUEM) ,
MIPEABSIBISIIOTCS TPEOOBaHUS O€30TKAa3HOM PaOOTHI BO BCEX KIMMATHYECKH 30HAX (TeMreparypa oT -
60 1o +50 °C, BbICOKas BJAXHOCTh BO3/lyXa, BBIMAJACHUE KUJKUX U TBEPIBIX OCAJKOB, HATUUUE
TyMaHa, 3allbUIEHHOCTb BO3]lyXa, OOJbIIINE BETPOBBIE HAarpy3ku). Kpome Toro, Tpedyercs BbICOKast
Ha/Ie)KHOCTH MPUOOPOB MPH JUIUTEIHHON IKCIUTyaTaIl[ii BO3MOXKHOCTb UX MEPEBO3KU BCEMU
BUJaMH TpaHcrnopTa. [IpuOopbl 10KHBEI COXpaHATh B TEUEHHE JUIUTEILHOTO BpEMEHH (HE MEHEee
roJia) CBOM XapaKTEePUCTUKH, TOTPEOIIATh, BO3MOXHO, MEHBIIIE SHEPTHH, a B PsIJIe CIIy4aeB — UMETh

ABTOHOMHBIC UICTOYHHKH ITUTaHHA. ,HJ'I?I obecrneueHUs CANHCTBA U TOCTOBEPHOCTHU I/ISMepeHI/Iﬁ BCC
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METEOPOJIOTHYECKHE MPUOOPHI C OINpeIeTICHHON NEePUOANYHOCTbIO ToBepsitoTcs. [loBepka cocTouT B
OTpe/ieNIeHUH MOMPaBOK K OTCYETaM II0 LIKaje Mpruoopa Uik MEepeBOIHOTO KOdPPUIIMeHTa
npubopa myTeM CpaBHEHUSI €ro MMOKa3aHUM C MOKa3aHUSIMU 00Pa3I0BOr0 U3MEPUTEIHLHOTO
cpenctra. [lo pe3ynabTaram noBepku opopmiIgeTcs HOBEPOUHOE CBHUJIETEIBCTBO, B KOTOPOM JArOTCs
3aKIJIIOUEHHUE O MIPUTOTHOCTH MPUOOPA IS UCIIOJIB30BAHNUS, IONIPABKU U TIEPEBOAHbBIC
kod(durmentsl. [ToBepka mpuOOPOB BXOANUT B 00S3aHHOCTH METPOJIOTHICCKUX CITYKO
nonpaszaenenuit (cayx6 cpeacts usmepenuit - CCU) I'mapomercnyx6nl. Kaxnas
METEOPOJOTHYECKas CTAHIIUA UMEET METEOPOIOTHUECKYIO TUIOMIAKY (puc. 1) 11 pa3MeleHus
npuOOpoOB U ciy:keOHOe oMelleHue, pacnoioxeHHoe He aanee 300 m ot miomanku.[Inomanka
MPsIMOYTOJIbHAS, pazMepoM 26X26 M, C OpHEHTalMel CTOPOH CeBep-1oT, BOCTOK-3amal. MecTo s
TUTOMIAJIKH 110 (PU3UKO-TeorpadudecKuM XapaKTEPUCTUKAM JOJIKHO OBITh TUITMYHBIM IS
OKpYyXaroliei MecTHocTH paguycom 20-30 kM ¢ TeM, 4TOObI HAOMIOACHHS OBLITU
penpe3eHTaTUBHBIMU. PaccTosiHIE OT MIIOIMIA KK 0 HEBBICOKUX CTPOCHUIA, TPYIII JePEBHEB
JOJKHO OBITH HEe MeHee 10-KpaTHOM U3 BBICOTHI, a OT CIUIOIIHOTO Jieca U CILTOIIHON TOpoICKON
3acTpoiiku — He MeHee 20-kpaTHoi.[Tnomanka qomkHa HAXOIUTHCS OT OBParos, OOPHIBOB Ha
paccTOSTHUU IECATKOB METPOB, a OT ype3a Bojbl — He MeHee 100 M. Bo uzbexxanue HapyIieHus
€CTECTBEHHOT'O TTOKPOBA Ha METEOTIIONIAIKE Pa3penIaeTcs X0uTh K mprudopaM TOIBKO 1O
noposkkam. [ ompesienieHus: BRICOTHOTO MOJIOXKEHHsI TPHOOPOB, B YaCTHOCTH OapomeTpa, B

palioHe TUIONIaJKU UMEETCS penep.
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Puc 1. Meteoposnoruueckas miomaaka (00mui Bum)

Jnst obecrieueHnst €MUHCTBA U3MEPEHUN MPHUOOPHI HA TUIOIIAAKE Pa3MEIIAlOTCsl CTPOTO TI0
cxeme coriacHo «HacraBnenuto...». [Ipubopsl ycTaHaBIMBAIOTCS B ONIPECICHHOM MOPSAKE U
OpUEHTAllMM 10 OTHOLICHHWIO K CTPaHaM CBETAa M Ha OINpPEACIECHHOW BBICOTE HAJ MOBEPXHOCTHIO
3emiu. Orpajia MoLIagKu M Bce BCIOMOrarenbHoe 00opyoBaHue (MOJICTaBKH, OYAKH, JTECTHHIIBI,
CTOJIOBI, MAayThl U T.[l.) OKPAIIMBAIOTCS B O€NbIil LIBET UId MPENOTBPALICHUS UX YPE3MEPHOrO
HarpeBaHUs COJTHEUHBIMH JTy4aMH, YTO MOXKET MOBJIUSTH HA TOYHOCTh U3MEPEHU.

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

Tema 2. Bo3nyx u armocgepa
IIpakTnyeckas padora 2.
TeMnepaTypHbIi peXUM BO3yXa
Lenp pabGoThl — MOMYYUTHh MPEACTABICHHE O METEOPOJIOTHYECKUX TEPMOMETpPAax M METOIMKE
M3MEpEHUs TEMIIEpaTyphbl BO3AyXa
3anaun paboTHI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMU, MUHUMaTbHBIMU
2. M3yunTh KOHCTPYKTHBHbBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
3. MBy4nTh KOHCTPYKTHBHBIE OCOOCHHOCTH aCIMPAIIMOHHOTO IICHXPOMETPa
CpenctBa: TEpMOMETPBI AJI1 U3MEPEHUS TEMIIEPATYPhl ,aCIIMPALMOHHBII ICUXPOMETP
3aganue:
1. U3y4uTh yCTPOICTBO M MPUHIIUII ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U METOAHKY
W3MEpPEHU
2. TpoBecTH HAOJIOACHUS 3a TEMIEepaTypoi BO3yXa M0 ICUXPOMETPUIECKOMY ,
MaKCHMaJIbHOMY U MUHUMaJIbHOMY TEPMOMETPAM.
3. Toctpouts rpaduk cyTouHOro X0Ja U TOJA0BOTO X0/a TEMIIEpaTyphl BO3AyXa
Pe3ynbrarhl: u3yuyeHue ycTpoilcTBa TEPMOMETPOB U METOJIMKH M3MEPEHUS TeMIIepaTyphl BO3yXa
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[Toctpouts rpaduku U pe3yabTaThl U3BMEPEHU MIPEICTABUTh B BUJIE TaOIUIIBI.
Jis  u3MepeHus TeMmIeparypbl B METEOPOJOTHMH  HUCIHOJB3YIOT —CIEIYIOIIME THIIbI

TEPMOMETPOB: )KUIKOCTHBIC, 1e()OPMAIIMOHHBIE U JIEKTPHUECKHE.

KuakocTHbie TepMOMeTPbI. DTO HanboJee pacpOCTPAaHEHHBIN TUII TEPMOMETPOB, IPUMEHSIEMBbIX
B MeTeopoJioruu. JKuaKoCTHbIE TEPMOMETPBI OCHOBAaHBI Ha MPUHLIUIIE U3MEHEHUS 00beMa
KMJIKOCTH IIPY TOBBIIICHUH WM OHW)KEHUH TeMIepaTypbl . B kauecTBe JKUAKOCTH OOBIYHO

OPUMEHSIOT PTYTh WM CIIUPT, 00J1AaI0NINe CISTYIOMUMH (PU3UYECKIMH CBOWCTBAMH.

Pryre ( HY) Temmeparypa 3amep3anus -38,9°; temmeparypa kunerus 356,9°, koadduueHT
pacmmpenuns ( ipu 18°) -0,000181: rermmoemkocts -0,03 kan/t rpaj.

Croupt stmnoeiid (C,HsOH) —temneparypa 3amepsanus -117,3° temmeparypa kumenus 78,5
ko unument pacmmpenus (npu 18°) — 0,0011; rerutoemkocts -0,58 kan/r rpan.

V3 npuBeAECHHBIX XapaKTEPUCTHK BHIHO, IOYEMYy I H3MEpeHHs Ooiee HH3KUX
TEeMIIEpaTyp MPUMEHSIETCS CITUPT.

Bce KHMIOKOCTHBIE TEPMOMETPBI COCTOAT M3 TPEX OCHOBHBIX YacTed: CTEKJIITHHOTO
pe3epByapa, HAIOJIHEHHOTO TEPMOMETPUIECKON JKUIKOCTHIO U TIEPEXOIAIIETO B BEPXHEH YacTH B
KaIWUISIp; CTEKISTHHOM IIKaJIbI C JeJIEHUSMU; 3alIUTHON CTEKISTHHON TPYOKH.

B 3aBucuMOCTH OT ycTpoWcTBa IIKajdbl TEPMOMETPHI JENATCS Ha JBa BHAA: CO BCTAaBHOU
HIKAJIOHN M MaJOoYHBIE.

BcraBHast mikajga M3roTaBIMBAaeTCs W3 MOJIOYHOTO CTEKJIa M HEMOJBMXKHO YKpPEIUIIeTCs
B KOpIyce TEpMOMETpa, YIHPasCh OJHWM KOHIIOM B CHEIHaIbHOE CEIJI0, a JPYIrMM B
NpYXUHY, TOMENIEHHYI0 B TpoOke. K mIkame IMIOTHO NPUKPEIUISeTcss TOHKWH CTEKJISTHHBINA
Kamwuisip. B manouyHsIX TepMoMeTpax IlKaja HaHOCHUTCS Ha BHEIIHEH CTOPOHE TOJCTOCTEHHOIO

Kanusuisipa.
TepMoMeTphI 11l UBMEPEHUS TEMIIEPATyPhl BO3AyXa

Haubonbiiee pacrnpocTpaHeHHe U NpUMEHEHHE JUIsl W3MEpPEHUs TeMIlepaTypbl BO3AyXa
MOJIYYMIIM  KMJIKOCTHBIE TEpMOMETphl. Ha MeTeoposornueckux CTaHLUAX TEMIIEpaTypy BO3AyXa
U3MEPSIOT 0 CyXOMY TEPMOMETPY CTaHIIMOHHOI'O IICHXPOMETPA, KOTOPHIN NpeAHa3HAUYEH TaKxkKe
JUIsL  OTIpEeNIeHUs] XapaKTEePUCTUK BIAXHOCTH. [lcuxpomeTrpuyeckue TEepMOMETPbl HMMEIOT
BCTaBHYIO IIKAJIYy M3 MOJIOYHOrO cTekia ¢ leHod aeneHus 0,2°. Orcuersl NPOU3BOIATCS C
To4HOCThIO 10 0,1°C. OTH TepMOMETpbl OUEHb UYBCTBUTENIbHBIE U MAJIOMHEPLIMOHHBIE. Pe3epByap
umeeT Gopmy mapa. Ha BepxHEM KOHIIE 3aIIUTHOW TPYOKHM MMEETCS METALTUYECKHUI KOJMAaYoK C

3aKpauHOM, KOTOPBIN CIYKUT JJIsl YCTAHOBKH TEPMOMETpPaA
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[McuxpomMeTprudecKkue TEPMOMETPHI MU3TOTABIMBAIOTCS C PA3MYHBIMU TPEAeTaMH Kb
prytHbie (0T -41 10 35°) u pryTHO-TanmueBble (0T -35 m0 55°C).
Jlnisi W3MepeHHsT — TeMIIepaTypbl BO3JyXa B TIOJEBBIX YCIOBUSAX NPUMEHSIOT CYXOH

TEPMOMETP ACUPALUOHHOTO IICUXPOMETPA U TEPMOMETP Tpall.

7

T™-4

Puc. 2. [lcuxpomeTpudeckuii TepMOMETP

TepmomeTp acnupalMOHHOTO TICUXPOMETpa — PTYTHBIM, MMEET BCTaBHYIO IIKaIy U3
MOJIOUHOTO cTeksa ¢ 1eHoil gnenenus 0,2°. OT CTaHIIMOHHOTO TEPMOMETpPAa OH OTJIMYAeTCs
MEHBIIIMMHU pa3zMepaMu 1 popmoil pesepByapa.

TepmomeTp-nipaily — pTyTHBIN MaJOYHBIN TEPMOMETP- MpeJICTaBIsAET OO0 TOICTOCTEHHYIO
TpyOKYy C y3KHUM KalMJUIIPOM M C Pe3epByapoM, BBIAYTHIM B KOHIE 3ToH ke TpyOku. Illlkama
HaHeCeHa Ha nepeaHel BHenrHei cropone. s ymobcTBa U OBICTPOTH OTCYETA MPOTHUBOTIONOKHAS
CTEHKa TepMOMETpa MOKphITa MOJIOYHBIM cTekyioM; IieHa neneHus 0,5°. Ha BepxHeMm KoHIIE
TEPMOMETPa MUMEETCs IIApUK, K KOTOPOMY IMpHBS3bIBaeTCS MIHYp. [Ipu M3MEpeHHsIX TepMOMETp
BpallfaloT 3a IIHYp B TOPU30HTAJIBHOHN IJIOCKOCTH B TedyeHHe 2-3 MUH. 3aTeM OBICTPO JenaroT
OTCYET.

YcTaHaBnMBalOT UX B ICUXPOMETPUUECKOM Oy/Ke.
[Icuxpomerpuyeckas Oyaka

[Tcuxpomerpudeckas Oyaka MmpencTaBisieT coO0i HeOOMbIION JepeBIHHBIN MKad pasMepom
29 x 46 x 59 cM. bokoBble ee CTEHKH CleNlaHbl U3 JBOMHOTO psiia HAKJIOHHBIX IJIAHOK B BUJE
xamro3u. OHA U3 CTEHOK CIYKUT ABeprei. CBepxy OyaKa HMEeT TOPU30HTAIBHBIN MMOTOJIOK, Ha/I
KOTOPBIM pacrioyiaraetcst Kpbima. Pasmepsl Kpblilii Oosbliie pa3MepoB MOTOJKA, €€ CKaT CIeslaH Ha

IOT. ILHO 6yILKI/I COCTOUT U3 TPEX OTACIIbHLIX INNIAHOK, MPHYCM CpCAHASA PaACIIOJIOKCHA HCMHOI'O
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BBIIIIE KpalHUX. Mexny IJIaHKaMHu OO0pa3yroTCs IIHUPOKHE MPOCBETHI. JKamro3Hble CTEHKU M T0JI
obecreunBarOT CBOOOJHBIN JOCTYyn Bo3ayxa K mpubopam. Ho HopmasibHas BEHTWIISAIUSA OyIKH
obOecrieunBaeTcs TOJIBKO MPU BETPEHOM MOrojie, B TUXYIO MOTOAY B OyJIKe MOXET OKa3aThCs 3aCTOM

BO3/1yXa.

Cranaapraas MeTeopoJiorHiecKast
(ncuxpomerpHueckas) Oyaka
TIcyxpomeTpH4ecKas

CTAHOBKA 13 " cyxoro" TcuxpomeTprdecKkas IToniepevHoe ’
y M " cMoYeHHHOT 0" YCTAHOBKA BMECTe ¢ ceyeHMe Hcmp%me'rpmecxan Oymea
TEpMOMETPOB rurpomeTpom, Max u CTeHKH B cOOpe Ha IMOACTaBKe,
M TepMOMegpam« Gymeu ¢ MPHCTABHOI JIECEHK I
BHYTPH MeTe00y.

- \

2~ ==

o

/

Ny e ~ACTEHKH M3 TOHKIR~,
> BaTHCT, . ( s
< TOBSBaHMBNI Ha  \ACPEBAHHBIX ‘maf_'g!&)
(pesepeyap u onylieHHbLY)
S — . B CTAKaHYMK _—~
" C(TaKaHYMR
(c mlcnmmq)ugar-mm/ )

S—___BOJOH -

Puc. 3. Ilcuxpomerpuueckas Oyka (0OImIMii BU)

[lcuxpomerpuueckas Oy/aka NmpeAHa3HaYeHa JUIs 3allUThl TEPMOMETPOB OT paJUaIllMOHHBIX
BO3/ICICTBUI. Y CcTaHABIMBAIOT €€ HA JIEPEBSIHHON MOJICTaBKE TaK, YTOOBI pe3epByapbl TEPMOMETPOB
ObLIM Ha BbICOTE 2 M OT MOYBBI. Bynky opueHTHpyrOT JBepueil Ha ceBep. byaka BHyTpH u
CHapy»XH, MOJICTaBKa U JIECEHKAa OKpallleHbl 0eJI0i KpacKoi.

HedpopMmanuonnbie TepMoMeTpshl. TepMorpagbl

Kpome JKMIKOCTHBIX TEPMOMETPOB Ha METEOPOJOTMYECKUX CTAHLUAX HCIOJIB3YIOT
TepMorpadbl , OCHOBAaHHbIE Ha NPUHIMIIE W3MEHEHUS JIMHEHHBIX pa3MEpoOB TBEPABIX TEJI C

HN3MCHCHHUEM TEMIICPATYPhI BO31yXa BO BPEMCHH.
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Puc. 4. Tepmorpad (oOmuii Bu)

[Ipuemnoii 4dacteio TepMorpada, pearupyromeid Ha HW3MEHEHHE TeMIepaTypbl BO3/yXa,
CIIY’)KHT H30THyTasg OuMeramnnyeckas riacTuHka. OHAa COCTOUT M3 JBYX IJIACTMHOK, MMEIOIIUX
paznuuHble KO3 (OUIHEHTHI PACIINPEHHUS.

OObluHO 3TO WHBAp M HeMarHuTHas cranb. OIWH KOHEN OWMeTauia 3aKperJieH
HENOJIBUKHO, K IPyrOMY KOHIly € IIOMOILBIO CUCTEMBI PbIUYaroB NIPUCOEANHEHA CTPENKA, HA KOHLE
KOTOpOM  HAaca)keHO II€pO, HAMNOJHAEMOE AHWIMHOBBIMM YEPHUIAMH C  TJIMIEPUHOM,
IIPEIOXPAHSIONINM OT BbICBIXaHUsSI U 3amep3anusl. [Ipy u3MeHeHnn TemrnepaTypsl OMMeTanIndecKas
IUTACTHKA MEHSIET U3rud, U nepeMenieHre e€ KoHIla B yBEJIMYEHHOM BHJIE NTEPEIAETCS Ha CTPEIKY C
nepom. Ilepo, mpukacasch k JieHTe Ha Bpamiaromemcsi 0apabaHe, BbIYEpUMBAET HAa HEW KPHUBYIO,
COOTBETCTBYIOIIYIO M3MEHEHHUSM TeMIepaTypbl Bo3ayxa. bapabaH mnpuBoAuTcs B JABHKEHUE
YaCOBBIM MEXaHM3MOM. Y TepMorpadoB OBIBAIOT CYTOYHBIE M HeNeIbHbIE OapabaHbl. JIEHTHI
CYTOYHBIX 0apabaHOB MMEIOT LIEHY JIEJICHUS 110 BEPTUKAIbHOM IIKaje BpeMeHH 15 MUH (HeJeNnbHbIe
2 yaca). llena nenenust ropu30HTAIBHOM LIKAJBI IEHTHI paBHa 1°C.

CyTouHble JIEHTHI, KaK MPaBWJIO, MEHSIOT B 12-yacoBi CpoOK HaAONIOJCHUHN, HEJENbHBIE B

MOHeIeNbHUK. JIeHThl 00padaThIBAIOTCS U COXPAHSIOTCS.

DNEeKTpUUECKHE TEPMOMETPhI

B 5Ty rpynmy BKIIOYEHBI TEPMOMETPBI CONPOTUBIEHUS, TEPMOIIEKTPUUECKHE H
TEPMOTPAH3UCTOPHBIE.

Tepmomerpel comporuBiieHus.  [IpuHuunm neldcTBUs 3TOrO TEPMOMETPAa OCHOBAaH Ha
CBOWCTBE MaTE€pHAJIOB MEHATh NIEKTPUUECKOE CONPOTUBJIEHHE (IPOBOAMMOCTH) C M3MEHEHHEM

Temneparypbl. B KkadecTBe meEpBHUYHBIX MpeoOpa3oBaTeiell HCHOJB3YIOT MeETaTINYecKHe
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IIPOBOJIOYHBIE U IIOJIYNPOBOJAHUKOBBIE TEPMOPE3UCTOPBI. 11 METANIMYECKUX TEPMOPE3UCTOPOB

TEeMIepaTypHasi 3aBUCUMOCTb MOXET OBITh BhIpaXkKeHa POPMYJIOiA:

rIe:

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

Rt— conpoTtuBieHue npoBogHuKa npu temneparype t ° C;

Ro — conporusnenue npu 0°C;

0 — TeMIiepaTypHbiid KOAPGUIUEHT CONPOTUBICHUS METaIa.

JlaTuuk TepMOMETpa COMPOTUBIICHUS MPEICTABISET COOOM TOHKYIO IIPOBOJIOKY M3 YHCTOTO

METalia (MGI[I), IJIaTHHaA, HI/IKGJIB), HaMOTaHHYIO Ha KapKaC W IIOMCHICHHYIO B TI'CPMCTUUCCKH

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

B MCTCOPOJIOTHUH TCPMOMCETPBI COIIPOTHUBJIICHUSA HAXOAAT IMPUMCHCHHUC IIPHU JUCTAHIIHOHHBIX

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 3akmrouaercss TOUHOCTb U3MEPEHUS?

Kakwue cymecTByroT TeMnepaTypHbI€ IIKaJIbI?

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

Kak u rae ycraHaBnuBaroTCs METEOPOJIOTHYECKUE TEPMOMETPHI [T U3MEPEHUs
TEMIEPATYPHI BO3ayXa?

. Kak u TAC YCTAaHABJIIMBAKOTCA MECTCOPOJIOTMUCCKHUE TEPMOMETPEBI JJI1 U3MCPCHUA

TEMIIEPATYPHI OYBBI?
B ueMm cyTh npuHIMNA IEHCTBUSA TEpMOMETpa?

3AJIAHUE

O06paboTka TepMOrpaMMBbl (CYTOYHOMN)

1. Pasmerutsb KapaHJalmoM KpaTKHUMHU HOICPCHYHBIMH JIMHUAMU Ka)KJIBIfI JaC B HMHTCpBAJIax

MCKAY UMCIOIIUMUCH Ha JICHTC 3aCCYKaMU, CACIIAHHBIMU B CPOYHLIC YaChI;

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

3. Bmmcarts B Ty ke TaOnHIly HCTUHHBIC 3HAUCHHSI TEMIIEPATYPHI (TI0 «CYXOMY» TEPMOMETPY) B

CPOYHbIE Yachl, HAAMMCAHHbIE Ha JIEHTE TepMorpada;

4., BBYHUCIUTH Pa3HOCTL MCKAY HCTUHHBIMH 3HAYCHUAMH B CPOYHBLIC YaChbl W IMOKAa3aHUSAMU

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

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

6. AnreOpavuecku NpuOaBUB HalIeHHbIE A KaXXJOr0 4Yaca IIONPaBKM K I1OKa3aHUSIM
TepMorpada, moxryduM UCTUHHBIC 3HAUEHUS TEMIEpaTyphl Ul KAKAO0TO Jaca,

7. HaiitTu Ha J5eHTE MakCHMyM UM MUHUMYM TEMIEpPaTypbl M C COOTBETCTBYIOIIMMHU
HOIIpaBKaMH 3anucarh B TaOJIMIly, OTMETHB UX BpeMS;

8. BbruuciuTh M 3anucare B TaOJIMIly MOJHYK aMIUIUTYAY CYTOYHBIX M3MEHEHUM 3a JAHHBIN

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

Yacer 0,1,2,3...24 | 3a24 yaca 3a 8 max min aMILTATY1a
CPOKOB
S |Cpenn |S |cpemn |t° |Bpewms |1° | Bpems

OtcueTsl 1O
JICHTE
ITonmpaBka
Hcnp.senuu.

Tema 3 . Paguauus B atmocdepe
IIpakTnyeckas padora 3.
AKTHUHOMeTpUYeCcKue HaOII0JCHUS.
AKTHHOMETpUS - OJMH U3 pa3esioB METEOPOJIOTUU: YUYEHHE O COJIHEYHOM, 36MHOM U aTMOC(HEPHOM
U3ITy4YeHUH (pajualivn) B YCIOBUSIX aTMOC(hEpHI.
Ilenp paboThl — MOJTYYUTH MpeAcTaBiIeHHE 00 OCHOBHBIX aKTMHOMETPUYECKUX Mpubopax, 00 ux
YCTPOMCTBE, YCTAaHOBKE U METOJMKE IIPOBEACHUS HAOIIOACHUH.
3anaun paboThI:
1. O3nakoMHTbCA € YCTPOHCTBOM M MPUHIUIIOM AEHCTBUS IPUOOPOB I U3MEPEHUS
panuanuu
2. V3yunTh yCTPOWCTBO M MPHUHIHMI ACUCTBUS renmorpada, yCTaHOBKY M METOIUKY
IpOBeIeHUs Ha0II0IeHUH
3. TlpoBecTr HAOIIOACHUS
CpenctBa: remuorpad
3amanue:
1. M3yuuTh METOOUKY NPOBEACHUS HAOIIOICHHUHA
2. V3yunTh KOHCTPYKIIHIO TPHOOPOB
3. M3yuuts ycTpoiCTBO M MPUHIUN AeHCTBUS Tenrorpada
4. OO6paboTka neHTHI reauorpada
Pe3ynbrarhl: HM3y4yuTh METOAMKY IPOBEIEHUS aKTUHOMETpudeckux HabmoneHuil. I[lposectu

HaOJIOZICHUSI C TIOMOIIBIO renrorpada U pe3yabTaThl HAOMIOICHU MPEACTaBUThH B BUJIC

AKTHHOMETpUYECKHE HaOMIONEHUs] — HaOJMIOJCHUS HaJl MHTEHCHBHOCTBIO COJHEYHOW paJHalliuu
NpSMOM, pacCessHHOM, CyMMapHOH, a Takxke Haja 3(PQPEeKTUBHBIM HU3ITY4YEHUEM, PaIHALUOHHBIM

OayraHCcoOM U ab0e10, TPOBOUMBIE C IIOMOIIBIO COOTBETCTBYIOIIMX MPHUOOPOB.
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OCHOBHBIMU AKTHHOMETPUUYECKUMHU MPUOOPAMH SIBIISIOTCS: aKTHHOMETP (A1 M3MEpEeHHUS
MHTECHCUBHOCTU TPSMOM COJHEYHON paJMallid HAa MEpHeHIUKYISAPHYIO K Jy4aMm MOBEPXHOCTBH),
nupaHomeTp (ampOemomeTp) (sl HU3MEpEHUsT HWHTEHCUBHOCTH CYMMAapHOH, paccesHHOHW W
OTPaKEHHOM KOPOTKOBOJIHOBOM paauanuu), OamaHcomep (s ONpeneNeHHUs] paaualdioOHHOTO
OaslaHCca 3€MHOM ITOBEPXHOCTH).

Bce st mpubopsl ocHoBaHbl Ha oOuieM mnpuHuuie. Jlyducras sHeprus, MOTJIONIEHHAsS
YYBCTBUTEIHHBIM 3JIEMEHTOM (OOBIYHO 3auepHEHHAs IUIACTHUHKA), MpeoO0pa3yercs B TEIJIOBYIO
HHEPIHIO C MOCIEAYIOIINUM NTPeoOpa30BaHUEM ITOCPEICTBOM TEPMOIIAPHI B AJIEKTPUUECKYIO SHEPTHUIO
(BAC), uzmepsiemyo raibBaHOMETPOM. B uTore 060 MHTEHCUBHOCTH JIYYUCTOM DHEPTUU CYAST IO
BEJIMUMHE OTKJIOHEHHS CTPEJIKH TrajbBaHOMETpa. DTH MPUOOPHI ABISIOTCS OTHOCUTEIBHBIMH, U UX
TapupOBaHUE MPOU3BOAUTCA MO TMOKAa3aHHUSIM KOMIIEHCAIIMOHHOTO muprenuomerpa OHrcrpema,
npusstoro B Poccun B kauecTse 00pas31ioBoro.

Jns mpoBeneHus: HAOMIOACHUN MPHOOPHI ISl U3MEPEHUST PaMAIllHOHHBIX XapaKTEPUCTUK
pa3MeIIarTcs Ha aKTHHOMETPUYECKON CTOMKE.

AKTHHOMETpUYEeCKUEe HAOIIOACHHS MPOBOJSATCS 1IeCTh pa3 B cyTku: B 0 u 30 mun, 6 9 30

MuH, 9 1 30 muH, 12 4 30 muH, 15 9 30 muH, 18 1 30 MUH O CpeTHEMY COTHEYHOMY BPEMEHHU.
I'enmuorpad

lenuorpad mnpemHasHaueH ISl PETUCTPAMU MPOAOIKUTEIHLHOCTH COJIHEUYHOTO CHUSHUS,
T.. KOJMYECTBAa YacOB, KOTJAa COJHEYHBIM JUCK HE 3aKphIT 0O0JlakaMu, a HMHTEHCHUBHOCTH
CONTHEYHOU pajuanuu coctasiuseT He menee 0,21 kBt/ M.

[Ipunnun nefictBus renuorpada OCHOBAH Ha MPOKUTAHUU OYMa)KHOW JIEHTHI COJTHEYHBIMU
aydyaMd, C(HOKYCHPOBAHHBIMH CTCKJISIHHBIM IapoM. JIeHTa, 1o KOTOpOW B TEUECHHE JHS
nepemMeniaercs uzoopaxenue CoiHIla, UMeeT aeneHus B yacax. [1o JyiMHe MpoXIKEHHBIX Y9aCTKOB
Ha JIGHTE OIPENETISAIOT BpeMsl, B TeueHre KoToporo ColHIle He ObLIO 3aKPBITO 00JIaKaMHU.

CTexnsHHBIM mIap 3aKperuieH B JAyrooopa3sHoM naepxkatene. HakiaoHssI TONBHKHYIO 4acTh
npubopa, TO MIKaje YIJIOBOIO CEKTOpa YCTaHABIMBAIOT I[IMPOTY MECTa METEOCTaHIUU MU
3aKpEIUISIOT CTONOPHBIM BUHTOM. IIpuM 3TOM OCh CTEKJISIHHOTO Iapa MPUHUMAET TMOJIOXKEHHE,

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

Cdepuueckass yama MMeeT TpHU Ia3a, B KOTOpPbIE BCTABIAIOTCS OyMa)kHble JIeHTH. B
CpeIHuM ma3 BCTapiseTcs npsaMas (paBHOJCHCTBEHHAs) JICHTA, B BEPXHUM 11a3- 3UMHSSA U B HUKHUI
na3z- JeTHss JeHTbl. OO0e mocinenHue JEeHThl KpuBONMHEWHbIe. [lono)keHue JEeHThl B IMase
buKcupyercs ITHUPTOM C UTIIOH.

Opna nenta paccuuraHa Ha 10 gacoB. B 3aBHCMMOCTH OT NPOAOKATENBHOCTH MHS
ucnonb3yroT 1,2 win 3 nertsl. Ha meTeoponorudyeckoi miomajke renvorpad ycTaHaBIUBaeTCsS Ha
CTOJ0€ Ha BBICOTE 2 M OT IOBEPXHOCTH 3E€MJIM CTPOrO TOPU3OHTAIBHO W OPUEHTUPYETCS IO
reorpauuecKoMy MepHIuaHy.

Bomnpocsl k Teme:

1. Yro Ha3piBaeTCs MpSIMON COJTHEUHOM pajuariei?

KaxkoB criekTpanbHbIii COCTaB COMTHEYHOU pajraiiiu ?

Kakue nsmeHenns: mpoucxoasT ¢ COJIHEUHOM pajiialell Tpyu NTPOHUKHOBEHUH €€ B
atmochepy?

Kaxk mpoucxoauT paccessHre COMTHEYHON paJHariiu?

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

Ha ckonbko 9acoB paccunTaHa ofHa JeHTa renuorpada?

UYrto Takoe HOTOCMHTETUYECCKH aKTUBHAS PaIUALIHS?

HazoBure npubops! 1151 U3MEPEHUs paTuaiiu

lO Kaxkue siBlieHUsI CBSI3aHBI C pPAaCCESTHUEM PaTUAIIAH?

3AJJAHUE

wn

© o No A
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O06paboTka neHTHI Tenuorpada

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:

1. Omnpenenuth Ha HEH MPOJOIKUTEIBHOCTh COJIHEYHOTO CHSIHUS 32 KaXIbId Yac B JECATBHIX
JIOJISIX Yaca;

2. TlogcuuTaTh MPOJIOIKUTEIBLHOCTh COJTHEYHOTO CHUSHUS B TCUCHUE IHS U BBIPA3UTHh €€ B
Jacax;

3. Haiit Bpems Bocxoma u 3axoxa CoyHIIA M MPOJODKUTENLHOCTh JTHS IO CHEIHATbHON
TabauIE;

4. CpaBHUTH TIPOJOJDKUTEIBHOCTh COJHEYHOTO CHSHHUS C MPOJOJDKUTEIBHOCTRIO THS U
BBIPa3UTh (DAKTUYECKYIO MPOJODKUTEIIEHOCT COJIHEYHOTO CHUSHHSI B IPOLEHTaX OT

BO3MOJKHOM.

Tema 4. bapuyeckoe moJjie u BeTep.
IIpakTuyeckas padora 4a AtmochepHOe JaBieHUE.
Llenb paboThI — MOJIYYUTH NPEACTaBIEHUE 00 YCTPOUCTBE MPUOOPOB sl U3MEPEHUS aTMOC(HEPHOTO
JTABJICHUS U METOAMKE N3MEPEHUS
3anaun paboThI:
1. Osnanerb METOIMKON U3MEPEHUSI ATMOC(PEPHOTO aBICHUS
2. YCBOUTH €IMHUIIBI U3MEPEHUS AABJICHUS U 3HATh UX COOTHOIICHUE
Cpenctsa: 6apoMeTp-aHEepOUI, TOBEPOUYHOE CBUIECTEIHCTBO OapOMETpa-aHEepOH1a, CTAHIIMOHHBII
OGapomerp.
3aganue:
4. W3y4uTh yCTpOMCTBO MPHUOOPOB U METOAUKY U3MEPEHHsI aTMOC(HEPHOTO JaBJI€HUS! PTYTHBIM
OGapoMeTpoM 1 0ApOMETPOM —aHEPOUIOM
5. U3meputs atMocdepHoe AaBiIeHHUE
6. PaccumTarh aTMOC(epHOE AaBIICHHE HA YPOBHE MOPS
PesynbTathl: H3ydeHne ycTpoicTBa MpruOopa U METOIUKU U3MEPEHHs aTMOC(HEPHOTO JaBJIeHUs,
pe3yIbTaThl N3MEPEHUH MPEICTABUTH B BUE TAOIHIIHI.
ATMocdepHOEe aBiieHHE paBHO BECy pAacIOJIOKEHHOTO BBINIE CTON0A BO3IyXa C

OCHOBaHWEM, PaBHBIM CIMHHIIC. BenmnmunHa atMoc(epHOTo TaBICHHUS HE 3aBUCHUT OT OpHUCHTAIIMH
MOBEPXHOCTH, HA KOTOPYIO OHO JICUCTBYET.

ATMocdepHOe TaBieHHne, U3MEPIEMOE Ha BCEX METEOPOJIOTMUECKUX CTAHIUAX HEOOXOAUMO
3HATh JIi COCTABJICHUS IMPU3EMHBIX CHHONTHYECKUX KapT, OTPAKAIONIUX COCTOSIHHE ITOTOJBI B
OTIpe/ICICHHBIA MOMEHT BpEMEHH.

EnuanniamMu naBieHus coyKaT MIJDTUMETP PTYTHOTO cToiba (MM pT. CT.), TEKTOIACKalb
(r[1a) u mummbap (M0), MM PT. CT. — 3TO U3MEHEHHE aTMOC(HEpPHOTrO JaBIECHUS, COOTBETCTBYIOIIEE
MOTHATHIO WIIH OITYCKaHHUIO PTYTHOTO CTOJI0A B OapomMeTpe Ha 1 MM.

1 IMackans (I1a), equauna cucremsl CU - naBnenue cuioii B 1 HeroToH Ha momians B 1 M

dopma A Crpanuna 21 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

® - Pabouast nporpamMma JUCLMIUIMHBL

(100 ITa=I1rlTIa).

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

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

[Tpubopsl 1 U3MEpeHUs AABIICHUS TOIPA3ACISIOTCS Ha TPH TUMA: PTYTHBIE 0apOMETpHI
(MaHOMETpBI), aHEPOUIBI U TUIICOTEPMOMETPHI.

PryrHble GapomeTphl SBISAIOTCS HanOojiee TOYHBIMU M YIOTPEOJSAIOTCS B OCHOBHOM IS
U3MEpEeHHs] aTMOC(EPHOTo JaBICHUS HA METEOPOJIOTUYECKUX cTaHMsIX. [lo ycTpolcTBy cocyaos,
HATIOJTHSAEMBIX PTYTHIO, 0ApOMETpPHI NENATCS HAa TPU BHJA: YalleuyHble, CH()OHHO-YAIICYHBIC H
cudonnble. Hanbosee 9acTo MCMONB3YIOTCS JBa MIEPBHIX BH/IA.

KunkoctHeiii Gapomerp wu3o0peren Toppuuemmn (1643r.), a Ha3BaHHe «OapoMeTp»
npunuckiBaioT boitmo (1665r.), 10 Hero npubop HazbiBalU « TOpUYEIITNEBOM TPYOKOM».

[TpuHIMI IEHCTBUS PTYTHOro OapoMeTpa OCHOBAaH Ha YPaBHOBEIIMBAHWU aTMOCHEPHOTO

JIABJICHUS BECOM PTYTHOIO CTOJ0A.
Yarmreunslit 6apomeTp

Yameunsiii OapoMeTp uMeeT cienyomlee ycTpoiictBo. CTekisHHas TpyOKa, 3amasHHas
CBCPXY W HAIlOJIHCHHAaA I[I/ICTI/IJIJIHPOB&HHOﬁ PTYTBIO, IOTPYKECHA HUXXHHUM OTKPBITHIM KOHIIOM B
IUIACTMACCOBYI0O WJIM METAJUIMYECKYI0 YallKy C pTyThlo. Yaimika coolmaercss ¢ Hapy>KHBIM
BO3JIyXOM Yepe3 OTBEPCTHE, 3aKphIBAEMOE BUHTOM. B0o3/1yX B BepxHel 4yacTu TpyOKH OTCYTCTBYET,
MO3TOMY TOJI JICHCTBHEM BHEIIHEro JAaBJICHUS BO3/yXa Ha MOBEPXHOCTh PTYTHU B YAIlIKE, CTOJIOUK
PTYTH MOAHUMAETCS A0 OIpeleleHHONW BBICOTHL. Bec cromba pTytu Oymer paBeH atMochepHOMY
naieHuo. CtekisiHHas TpyOKa ¢ pTyThIO IIOMEILIAeTcsl B METAJUIMUECKYI0 onpaBy. B BepxHeil ee
YaCTH CJlieJIaH MPOJOJBHBIN CKBO3HOW Mpope3 il HAOMIOICHUN 3a TOJIOKEHHEM CTOJI0a PTYTH B
TpyOKe. Ha omHO# cTopoHE popes3a HaHEeCeHa IIKaia B MM PT. cT. uiu rlla. Jlns oTcdera necsaThix
JI0JIe BHYTPHU OMPABBI HAXOAUTCS KOJIBIIO C HOHUYCOM, ITEPEMEIIAEMbIM BJI0JIb Kbl C TOMOILBIO
BUHTA. B cpenHeil yactu onpaBbl BMOHTUPOBAH TEPMOMETP, IO KOTOPOMY H3MEPSIOT TEMIIEPATYPY

nprbopa nepes; 0TCUYETOM BBICOTBI PTYTHOTO CTOJI0A.
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Puc.6. Yameunslid pTyTHBIH OapoMeTp

Ha wmeteoponoruueckoil CTaHIMM PTYTHBIA OapoMeTp MOMENIaeTCs B CHEIHAIbHBII
mkad4uK, YKPEIUICHHBIN Ha CTEHE.

UYroObl HAWTH BBICOTY PTYTHOIO CTOJI0A, COOTBETCTBYIOLIYIO BEIMYMHE aTMOC(EpPHOIro
JaBJICHUsT B TOM WJIM HHOM IIyHKTE, K OTCUeTy IO OapoMeTpy BBOIMUTCS psJ TMOIMpPaBOK:
MHCTPYMEHTAJIbHAs, TEMIIEpaTypHasi, ONPAaBKU Ha YCKOPEHHE CHUJIbI TSDKECTH B 3aBHCHMOCTH OT
HIMPOTHI MECTA U €TO BBICOTHI HAaJl YPOBHEM MOPSI.

Ilonpasku pmymmnozo 6apomempa.

[Ipu noBbILIEHNN TEMIIEPATyphl PTYTh PacIIUpsIeTCs], IJIOTHOCTh €€ YMEHbIIAeTCs, U BbICOTA
PTYTHOTO cT0J10a OKa3bIBAETCs 3aBBIILIEHHON 110 CPaBHEHUIO ¢ Ha0oieHusIMU ipu Temneparype 0°,
KOTOpasi ¥ MPUHUMAETCS 33 «HOpMalbHYIO». TakuM oOpa3om, TemmepaTypHas MOIpaBKa MpH
TEeMIIEpaTypax BBIIE HYIS OyIeT UMETh 3HAK MUHYC, a IIPU TeMIepaTypax HIKe HYJS - IITIOC.

YckopeHrue Cuiibl TSDKECTH, OINpEAeNsieMOe pAacCTOSHHUEM OT LIEHTpa 3€MIIM, HUMEET
HauOoJIbIlIee 3HAaUeHNE Ha T0JII0CaxX, HauMeHbllee — y 3kBaTopa. Kpome Toro, oHo ymeHbIIaeTcs C
yIaJIeHueM KBEpXy OT ypoBHS Mops. /[lni cpaBHUMOCTH BceX HaOMIONEHHUI Haj JaBiICHHEM,
MIPOBEICHHBIX HA PA3JIMYHBIX IIMUPOTAX U BHICOTAX HAJl YPOBHEM MOPS, UX MPUBOJAT K CTaHAAPTHOMN
CWJIE TSDKECTH. 3a CTaHJApTHOE MPUHATO YCKOPEHUE CHIIBI TSKECTH Ha IupoTe 45° U Ha ypoBHE
Mopsi. B Hu3kux mmpotax (ot 0° mo 45°C) mokazanusi 6apoMeTpa OKa3bIBAIOTCS 3aBBIINIEHHBIMH, a
B BbICOKUX (0T 45° 10 90°C) 3anmxeHHbIMHU. C OHATHEM BBEPX OT YPOBHS MOPS MTOKA3aHUS TaKkKe
OyIyT 3aBBIIICHEI.

TakuMm 00pa3oM, MMonpaBKa Ha YCKOPEHUE CUJIbI TSDKECTH B 3aBUCHMOCTH OT IIUPOTHI MECTa

OyIeT MOJIOKUTENbHON B BBICOKHUX LIUPOTaX M OTpUIATENbHOM B HU3KUX. [lonpaBka Ha yckopeHue
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CHJIBI TSDKECTH B 3aBHCHMOCTH OT BBICOTBHI HaJl YPOBHEM MOps OyneT oTpuIaTeibHas Ha BCEX
BBICOTaX, UMEIOLIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.

Kpome TOro, BBOIWTCS MHCTPYMEHTAlbHAs IIONpaBKa, KOTOPOH KOPPEKTHPYIOTCS
HETOYHOCTU B IIOKa3aHUAX OapoMerpa, CBA3aHHBIE C HECOBEPLIEHCTBOM €r0 H3MOTOBJICHMS.
WucTpyMeHTanpHasi MOMpaBKa yKa3bIBa€TCSl B IMACHOpTe NpUOOpPa; OMpEneseTcs ¢ MOMOIIBIO
STAJIOHHOTO MPUOOPA.

BBenenneM yka3aHHBIX MOMPABOK IOJIYYaOT JaBJIEHUE HA YPOBHE CTAHIMHU, KOTOPOE 3aTEM

NPUBOJAT K YPOBHIO MOpsL. Il 3TOr0 MCHONB3YIOT TaOIUIBl, PACCUUTAHHBIE TI0 0apOMETPHUYECKON

dopmyie.
BapomeTp-anepoung

Bbapomerp-anepoun oTHocuTcs K J1eOpPMALMOHHOMY BUIY HPUOOPOB ISl HU3MEPEHHS
aTMocepHoro pgaBieHHs. YUyBCTBUTEIBHBIM DJJIEMEHTOM B TaKuUX OapoMeTpax sBISETCS
aHepouaHas KopoOka (6apokopoOka), mpeoOpa3yromas U3MEHEHUS aTMOC(PEPHOTO JaBJICHHS B
TuHelHble nepemenienus (nedopmanun). Bo3nyx u3 KOpoOKM BBIKQUMBAETCS MOYTH MOJHOCTHIO.
s toro, uroObl KOpoOKa HE CIUTIONIMBAJIAch JABICHUEM OKPYXAlOIEro BO3yXa, MpYyKUHA
OTTATHBAET KPBIIIKY KOPOOKH, MPUBOJIS €¢ B paBHOBecHe. [Ipy yBenTMYeHWN BHEIIHETO JaBIICHHS
KpBIIIKa OyJeT HEMHOTO BIABIUBAThCA BHYTPh KOPOOKH, TPH YMEHBIICHWH TOJ| NIEHCTBHEM
IPYKUHBI OyleT TOJHUMATBCS  BBEPX.
Bennunna negopManuu  KOpoOKM — TpHU
W3MEHEHUHU AaBieHus odeHb Mana (0,3 MM Ha
10,5 rlla). Ho mpu momoImy cUCTeMBbl PhIYaroB
ITH HE3HAYNTEIIbHBIE KoJIeOaHus
yBenmuuuBarores ot 200 mo 800 pa3 wm
NepefaloTCs Ha CTPEJKY, MepeMeNaroIyrocs
BJIOJIb IIKAJBI C AeleHUsAMU. B BepxHel yacTu
aHepoua BMOHTHPOBaH IyrooOpa3HbIi

TCPMOMCTP Id  HU3MCPCHHUA  TCMIICPATYPLL

npubopa. Beco MEXaHU3M aHepouja
MMOMENTAETCS B METaJUNTMYECKUN 1581051
MJIACTMACCOBBIN KOPITYC CO CTEKJISIHHON KPBIIIKOM. B orcuets mo mikane 6apomerpa-

aHepouJa BBOJAT TEMIIEPATYPHYIO, LIKAIOBYIO, JOOABOYHYIO MONPAaBKH, KOTOPHIE MPHUBOIATCS B
MIOBEPOYHOM CBUAETEILCTBE.

TemnepaTypa oka3bpIBaeT BIUSHUE Ha MOKazaHus Oapomerpa. Tak Kak C HM3MEHEHHEM
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TEMIIEpaTypbl MEHSIOTCS YIpPYTHe CBOWCTBA KOPOOKHM, TPOUCXOAAT JeGopManuu  y3JIOB
nepesaToyHoro Mexanusma. Jliis yuera BIUSHUS TeMIIepaTyphl Ha MOKa3aHus OapoMeTpa-aHepouia
NPUHATO UX TMpuBoaAUTH K Temmeparype 0°C. st 3TOro OnpenensioT TeMmIepaTypHbId
K03 pHLIMEHT, PaBHBIM N3MEHEHHIO MTOKa3aHUi OapoMeTpa Mpu U3MEHEHUH TemnepaTypsl Ha 1°C.

[IIxanoBass moOINpaBKa HCKIOYAET CUCTEMATHUUYECKYH) HHCTPYMEHTAJIbHYIO IOIPELIHOCTD,
SBIISIOLLYIOCS. CIIEZICTBUEM TEXHOJOTUYECKUX [OMYCKOB  TPU HU3TOTOBJICHHM IE€PEeIaTOuYHOTO
MeXaHH3Ma aHePOMJHON KOpOOKH, T.e. YUUTHIBACT MHAMBHyaJbHbIE OCOOCHHOCTH MpuOOpa, HE
COOTBETCTBYIOILIME JIE€JIECHUSIM IIKalbl, OJMHAKOBOM i1 BceX MNpuOOpPOB JgaHHOro tumna. B
IIOBEPOYHOM CBMJIETEJIHCTBE IIKAJIOBbIE MOMPABKKU JAIOTCS JJIS BCEM HIKalbl yepe3 Kaxk/ble AECSTh
NETIEHUM.

BbapomeTrpsl — aHepouAbI UMEIOT HEKOTOPBIE MIPEUMYIIIECTBA MEPE] PTYTHBIMU OapoMeTpamMu
(Manple TabapuThl U Macca, OTCYTCTBHE PTYTH, yI0OCTBA TPAHCIIOPTUPOBKH), HO OHH YCTYIAIOT B
TOYHOCTH M HE IMPUMEHSIOTCS Ha METEOPOJOTrHYECKUX CTAHLMSIX B KA4eCTBE OCHOBHOIO mpudopa
JUIsT U3MEpeHHusl aTMocepHOro naBieHus. VX NpUMEHSIOT B TeX CiIydasX, KOrJa H3MEepeHHe
JaBJICHUs JOMYCTHUMO C morpeurHocTeio O6onee 1 rlla (Ha HEKOTOpPBIX MOCTAaX U B OTIEIBHBIX

IKCTICIUIIMSIX ).

Bbaporpad

Bbaporpad mnpeanasHaueH [UIsi HENPEPHIBHOM perucrpanyu arMocpEpHOIro JaBIICHUS.
[Tpenensr uzmepenus ot 780 no 1060 rlla, morpemHocts u3Mepenus +1-2 rlla. Moxer pabortaTb
npu Temreparype Bozayxa ot -10 go +45° C. Ilo cBoeMy yCTpOMCTBY OH AEIUTCS Ha TPU YacTH:

MPUEMHYIO (1aTYHK), IEPEIAIOIYI0O U PETUCTPUPYIOLIYIO.

Puc.7. baporpad

[IpueMHOI 4acThIO CITY)KUT CUCTEMA aHEPOUIHBIX KOpOOOK. Bo3ayx M3 KopoOOK OTKa4yeH H

aTMocQepHOoe TaBlIeHUE, HAIPAaBJICHHOE Ha C)KaThHe KOPOOOK, YPaBHOBEIINBACTCS CHIION YIPYTOCTH
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KOpoOOK. BepxHsisi KOopoOKa COEQMHSETCS C phlYaroM IEepeialoliero MexaHu3Ma. BenmuumHa
nedopManuu KOpoOOK OUeHb Malla, HO IpU MepeJadye Ha Mepo OHAa YBEIMYMBAETCSA C IOMOIIBIO
peraaros B 80-100 pas3.

Jlnsi yMeHbIICHUS BIMSHUS TEMIepaTypbl Ha Moka3zaHus Oaporpada B ero HMKHEH 4yacTu
BMOHTHPOBAH OMMETAJNINYECKUN KOMIIEHCATOP.

Peructpupyromas yacTh npejacrapisieT coboil O6apabaH ¢ 4acOBBIM MEXaHHU3MOM BHYTpPH.
Ha OGapaban mHazeBaercs OyMmaxkHas JIeHTa, Ha KOTOpOHl ~HAHECEHbI T'OPU30HTAJBHBIC
U AyrooOpa3Hble  JI€J€HUSl CBEpXy BHM3; TOPU30HTAJIbHBIE JIMHUM  COOTBETCTBYIOT
aTMOC(epHOMY JaBIICHHIO, TyrooOpa3Hble — WHTEpBaIaM BpeMeHH. /|1 HeneNbHBIX CaMONHCIIEB
STOT UHTEPBAN 2 4, IUIsl CYTOYHBIX — 15 MuUH.

[Ipu Bpamenun OapaGaHa mepo Ha KOHIE CTPENIKH CHEIHATbHBIMH YEPHUJIAMU OCTaBJISET
CJIeJI COOTBETCTBEHHO KOJICOAHUSM aTMOC(EPHOTO JTaBIICHHUS.

[Tokazanmst Oaporpada HYKHO CHUCTEMAaTHUYECKH CPAaBHHBATh C JAHHBIMH PTYTHOTO
Oapomertpa. 1y 3TOro B cpouHble yackl HaOmIOAeHUIl Ha JeHTe Oaporpada nenaercs 3aceuka,
COOTBETCTBYIOIAsl HCTUHHOMY JIaBJICHHIO.

B nomeniennn meteoctaHIuu 6aporpad HaXOAUTCS Ha MOJOYKE, YKPEIUIEHHON Ha CTEHE Ha
BbicoTe 110-130 cm ot mosna. Tlo BuAy KpUBOM 3aMucH MEXy CPOKaMH HAOJIIOICHHUM ONpeesieTCs
dbopma OapudecKoil TeHACHITUH.

bapuueckas menoenyus - 3TO W3MEHEHHE aTMOC(HEPHOTO [aBJIEHUS 3a BpEMs MEXIy
cpokamu HabmoieHuni (3 yaca npu 8 cpouHbIX HaOMrOAEeHUAX). bapudeckas TeHAECHIUS UMEET 3HaK
«+» IpH pocTe AABJICHUS U 3HAK «-)» MPU NOHUKEHUU.

Bonpocsl k Teme:
1. Yro Ttakoe armochepHOe naBiIeHHUE?
Kakue enuHUIBI ©I3MEpEHHs aTMOC(HEPHOTO JaBIECHUS?
Yemy paBHa cTaHaapTHasi aTMoc(epa Ha YpOBHE MOps?
Kak u3meHseTcs naBiaeHue ¢ BHICOTOM?
O 4eM CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EpHOro JaBiIeHUsI BO BpeMEHU?
Jis Kakux 1enei u3MepsoT aTMocepHoe 1aBiaeHue?
Kak npaBuibHO ycTaHOBUTH OapOMETP HA METEOPOJIOTUYECKOM CTaHIIUM?
Yro saBisieTcs NPUYUHOMN IBUKEHUS BO3aAyXa?
Kakue paxTops! BEI3BIBAIOT U3MEHEHUE AaTMOCHEPHOTO AaBIEeHUs?
10 Jnist uero npeaHazHavyeH 6aporpag?

©CoNoR~WN

3AJIAHUE

Onpenenenue npeppimeHus 7-ro 3raxa 1 kopnyca Yal'y Hag 1-M ¢ noMombi0 aHepouaa

1. Orcuurarh naBieHue Mo aHepouAy Ha 7-M 3Taxke ¢ ToyHocThio A0 0,1 MM pT. cT. CHATH
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MOKa3aHUsi TEPMOMETPA, BMOHTHPOBAHHOIO B aHepouJ ¢ TouyHocThio 0,1°. OTtcuersr
MPOBOAMTH HA YPOBHE CTOJIA.

2. To xe camoe mpozenats Ha 1-m 3taxe 3aanus (depe3 3-5 MUH mocie BbIxoaa u3 audra)

3. OIHOBPEMEHHO C IMOMOIILI0 TEPMOMETpPA —TIpalia K3MEPUTH TEMIIEPATypPy BO3IyXa Ha 7-M U
1-m sTaxax.

4. BBecTu K MOKa3aHUSAM aHEPOHUA COOTBETCTBYIOUIME IMOMPABKU U BBIYUCIUTH MPEBBIIICHUE

7-ro sTaxka Haj 1-M mo 6apomeTpudeckoit popmyie.

IIpakTuyeckas padora 4 6. Berep. I3mepenne ckopoctu BeTpa

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

HaIlpaBJICHUA BETPaA

3amaun paboTHI:
1. U3y4yuTh KOHCTPYKLMIO M YCTAaHOBKY (DJIIOr€pOB U aHEMOMETPOB
2. TlpoBectu HaOMIO/IEHHUS 32 CKOPOCTHIO M HANPABJICHUEM BETpa
3. O3HaKOMUTKCS ¢ OapUUECKUM 3aKOHOM BETpa
Cpencta: anemometp Dycca
3aganue:
1. U3yuuth ycTpOMCTBO M MPUHIUN JEHCTBUS IPUOOPOB, UX YCTAHOBKY W METOJIUKY
HU3MEPEHHSI CKOPOCTH U HAIIPABJICHUS BETpa
2. HW3meputh CKOPOCTH BETpa
3. TlocTpouTs po3y BETpOB
Pesynbrarhl: u3ydeHue ycTpoiicTBa MpuOOPOB JUIsI U3MEPEHUs HANPaBJICHUS U CKOPOCTU BETpa M
METOUKH U3MepeHus. [IoCTpouTh «po3y BETPOB» U Pe3yabTaThl U3MEPEHHH MPEACTaBUTh B BUTE
TaOJIUIIEL.
Berpom Ha3biBaeTCs TOPHM3OHTAIBHOE IMEPEMEIIEHWE  BO3AyXa OTHOCHUTEIBHO 3EMHOU

noBepxHOCTH. OOBIYHO OMPENEISIFOT HANIPaBIEHUE BETPa —CTOPOHY TOPU30HTA, OTKYy/a AyeT BeTep,
U ero CKOpocTh B M/c. BeneacTBue TypOyJIE€HTHOCTH CKOPOCTh U HANpaBJICHHE BETpa HEMPEPHIBHO
MEHSFOTCS.

[Ipu onpeneneHnn CKOPOCTH BETPa B MPU3EMHOM CJIOE€ B IOJIEBBIX YCIIOBHUSIX HCIOJB3YIOT
AHEMOMETPBI PA3IMYHBIX THIIOB: YaIlIEYHBINA, KOHTAKTHBIN WM MHAYKIIMOHHBIH.

Jlsis monmyueHusl XapaKTepUCTUK BETpa Ha METEOPOJOTHYECKHX CTAHIUAX B HACTOSIIEE
BpeMsl TIPUMEHSIOT (UIFOTep W JAUCTaHIIMOHHBIC MPUOOPHI — aHEeMOpyMOomeTpbl. Habmonenus 3a
BETPOM BKJIIOYAIOT: a) MU3MEPEHHE CpeIHEH CKOPOCTH BETpa 3a MPOMEXKYTOK BpeMeHH 2 wiam 10
MUH; 0) ompejeNeHue MaKCUMAIBHOTO 3HAYCHHS MTHOBEHHOW CKOPOCTH BETpa; B) OMpPEICICHHE

CPEIHEro HalpaBJEHUS BETPa 3a 2 MUH.
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PyuHoli yame4Hslii aHEMOMETP

AHEMOMETpBI CIy)KaT Ui HW3MEpPEHHsl CpeJHEW CKOPOCTH BeTpa 3a OINpeICICHHBIN
IPOMEKYTOK BPEMEHH.

[To KOHCTPYKIIMU TPHEMHON YacTH Pa3IUYar0T JBa OCHOBHBIX BHJIa aHEMOMETPOB Q)
YamievyHple (C MONYIIApHUsIMH) JUISi U3MEPEHUsT CPeTHEH CKOpOCTH BeTpa JI00OT0 HANpaBJICHHS B
npeaenax ot 1 mo 20 m/C ; 0) KppulbUaThie (C METBHUYKOMN) JIJII M3MEPEHUS CPEAHEH CKOPOCTH
HAIpaBJICHHOTO BO3IYyIIHOTO motoka ot 0,3 mo 5 wm/C. KpbuibyaTble aHEMOMETPBI MIPUMEHSIOT B

OCHOBHOM B pr61<ax 1 KaHaj1aX BEHTUJBIIIUOHHBIX CUCTEM.

Puc. 8. AHemoMeTpsl: a) yalieyHblii; 0) KpbUIbYATHIN

[IpueMHas yacTb py4yHOTO aHEMOMETPA COCTOUT U3 METAITIMYECKON KPECTOBUHBI, HA KOHIIAX
KOTOPOM YKPEIUIEHBI YETHIPE MOJBIX MOJyIIapus, OOpaIIeHHBIX BBIMTYKJIOCTSIMU B OAHY CTPOHY.
[Tonymapus 3aunieHbl OT MEXaHUYECKUX MOBPEXKICHUN CHENUAIbHON PaMKOW M HAca)K€Hbl Ha
ocb. Ocb B CBOEW HIDKHEH YacTH HMeEET 4YepBAYHYIO (BHHTOBYIO) Hape3Ky, KOTOpOH OHa
COEIUHAETCS C PAAOM LIECTEPEHOK MEPEAAIOLIET0 MEXaHU3Ma, 3aKJIFOYEHHOTO B IUIACTMACCOBBIN
WK MeTaunueckuil kopmyc. CueTHBIN MexaHu3M uMmeeT Tpu udepodmata. Ha 60ombpiom HaHeCeHbI
nenenus ot 0 1o 100, Ha OTHOM MaJ€HBKOM — COTHH, Ha TPETHEM — THICAYH.

B HwxkHelr vactm ¢Qyraspa cOOKy HMeEeTCs appeTHup, C IMOMOIIBI0 KOTOPOTro TepBas
HIeCTepeHKa IMepeaarolero MexaHu3Ma MOXKeT ObITh OTBEJeHa WM COEAMHEHAa C YepBAYHOU
Hape3KkoW ocHu. B mepBom ciydae BpaunleHuUE MNOJyLIApUM IO BIHUSHUEM BETPa IMPOUCXOIUT
BXOJIOCTYIO, BO BTOPOM OHO TiepeiaeTcst Ha cTpenku nudepodnaroB (cuetuuk BkitouyeH). [lo obe
CTOPOHBI appeTupa UMEITCS JIBa HEMOJBMXKHBIX KOJIbLA, KOTOPBIMU IOJIB3YIOTCS JUISl BKIIFOUEHUS

CUYeTYMKa MpU MOMOINM IIHYpKa B TeX ClIydasX, KOrJa aHeMOMETp HaxoauTcs Bbicoko. LlIHypok
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MPUBS3BIBAIOT K KOHILy appeThpa CEepPelIWHON, a KOHIIBI €ro IMPOJEBAIOT Yepe3 HEIOIBIIKHEIC
kosblia. CHH3Y TIOJI KOPITyCOM HMMEETCSl CTEp)KEHb C BHHTOBOW HApe3KOH JJIsl YCTaHOBKHU
aHEeMOMETpa Ha JICPEBSIHHOM IIECTE B BEPTUKAIBHOM ITOJIOKECHUH.

HaGnrogenuss 1o aHeMoMeTpy TMpPOBOAATCS —cleayromuM —obpazom. HaOmromarens
CTAaHOBHTCS JIMIIOM K BETPY M YCTAHABIMBAET aHEMOMETP Ha 3aJaHHON BBICOTE TaK, YTOOBI IIIKaJa
Obuta oOpalmieHa B IIOJABETPEHHYIO CTOPOHY, a IUIOCKOCTh IMdepodiaTa pacrosaraiach Obl
NEPICHINKYIISIPHO K HANpaBJICHUIO BETpa. 3aTeM HEOOXOJMMO 3aIlucaTh MOKa3aHHs BCEX CTPEJIOK
(HavanbHBIN oTcueT). [Tociie 3TOro BKITIOYAIOT CUSTYMK aHEMOMETPa U OJHOBPEMEHHO ITYCKAIOT B
X0l cekyHaoMmep Ha 10-MHHYTHBIH MPOMEXYTOK BpeMeHH. [lo MCTeYeHWHM CpOKa BBIKIIOYAIOT

npubOop U CEKyHOMEP U 3aITUCHIBAIOT KOHEYHBIN OTCYET.
®mrorep

@miorep sBiIgEeTCS HauOoJee PacIpOCTPAaHEHHBIM TNPUOOPOM UIsi HAOMIOJCHHMH 32
HaIpaBJIEHUEM U CKOPOCTHIO BeTpa. OH MMeeT cleayroliee ycTpoicTBo. Ha HuKHel HEemoBUKHOM
TpyOe Quitorepa ykpemieHsl IITHIPY — yKa3aTelau HampasieHus Betpa. LLTeipp, oOpaiieHHbI Ha
ceBep, oOo3HaueH OykBoi «C» mmum «N». Ha BepxHeil Bpamatomeiicss Tpyoe CMOHTHPOBAHBI
¢urorapka ¢ IpPOTUBOBECOM M yKa3aTellb CKOPOCTH BETpa, COCTOSALIMI M3 JKEJIE3HOM MIIaCTUHBI
(TOCKM) U IyTH CO MITBHIPSIMU, UMEIOIIMMH pajidaibHOe HampasieHue. JKenesHas JIoCKa pa3MepoM
13x 30 cMm cBOOOJHO BpallaeTcsi OTHOCUTEIBbHO TOPU3OHTAIBHON OCH, MNPOXOASIIEH uepes
BEPXHIOI0 KPOMKY JOCKH, KOTOpasi BCerjia pacroiaraercsi MeprneHauKyIIpHO HalpaBJIeHUIO BETpa.
Jns usmepenust ckopocteit 1o 10 M/c ucnonb3yercs jerkas gocka secom 200 r, a 6onee 10 m/c —
Tskenas nqocka secoM 800 r.

CkopocTh BeTpa ONPENENSIIOT MO0 OTKJIOHEHUIO JOCKHM OTHOCUTENIBHO ILITHIPEH yKaszaTens
CKOpOCTH, a HallpaBJICHHE BETpa- MO MOJI0KEHUIO MPOTUBOBECA (IIIOTAPKH OTHOCUTENIBHO IITHIPEH

YKa3aTeid HallpaBJICHUS.
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Puc. 9. ®mrorep

@urorepsl ¢ JErKOM U TSHKENION TOCKOM YCTaHABIMBAIOTCS HA OTACIIBHBIX Ma4Tax HA BBICOTE
10-12 m. B TemHOe BpeMsi CyTOK (uItOrepbl OCBEIAIOTCS TPOKEKTOPOM.

ITpu oTcuete ckopocTH BeTpa HaOII01aTeNlb OTMEYAET CpeJHee U HauOoJbllee OTKIOHEHHE
MOJIO’KEHUS JOCKM 3a 2 MHH, a TaKKe 32 2 MUH OTMEYaeTcs U CpeJHee IMOJIOKEeHHE (IIIorapKHu.
CkopocTb BeTpa omnpeaensercs Nmo Tabiauie, B KOTOPOM A KaXJOro HOMEpa IIThIpS JaeTcs

3HAYEHHE CKOPOCTH BETPA YISl JIETKOM U TSKEIOU JOCKHU.

AnemMopyMOOMeTpHI

[lpunuun nelicTBUsS aHeMOpPyMOOMETpPOB  (MX MHOTO Pa3HOBHMJIHOCTEW) OCHOBaH Ha
npeoOpa3oBaHUU  XapaKTEPUCTUK B OJJEKTPUYECKUE BEJIWYMHBI, KOTOpbIE NEpEeAaloTcs B
COOTBETCTBYIOIIIME Y37l M3MEPHUTEIBHOrO MyibTa Mo Kademto. IIpubop cocToMT M3 AAaTYMKOB

CKOpPOCTH MW HallpaBJICHUSA BCTpPa, HU3MCPUTCIBHOIO IIYyJIbTa U O010ka mnuradug. B JaTYUKEC
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COCPEAOTOYCHBI YYBCTBUTCIIBHBIC J3JICMCHTBI U TICPBHUYHBLI Hp606pa30BaT€JII/I CKOpPOCTH U

HampaBieHus. B kadecTBe UyBCTBUTENBHOTO 3JIEMEHTA MCIIOJIB3YETCS YEThIPEXIOJOCHBIN
BO3AYIIHBI BUHT C TOPU30HTAIBHOM OCHIO BpalleHHUs. YyBCTBUTENIBHBIM 3JIEMEHTOM JJis
HaNpaBJICHUs] BeTpa sBIsIETCs (pIorapka, BHIIIOJHEHHAs B BUIE 00TEKaeMOro Kopiyca npuodopa, Ha

KOTOPOM YCTaHOBJIEH BO3YILLIHbI BUHT.

Puc. 10. AuemopymbomeTp

W3mepenune cpeaHeld CKOPOCTH BETpa OCHOBAaHO HA OIMpPEIENICHHMH YHCiIa 000OPOTOB BUHTA,
BpaIllaeéMoro BO3AYIIHBIM MOTOKOM, 32 10 MuH. Uucio 060poTOB BUHTA MOXKET ObITh OTCYUTAHO TIO
[IKaJe yKasarens, rpaJlyupoBaHHOro B M/c . OmpeneneHne MIHOBEHHOH CKOPOCTH OCHOBAaHO Ha
MU3MEPEHUH HANPSHKEHHS DIIEKTPUYECKOTO TOKa, KOTOPBIH HHIYIUPYETCs B TeHEpaTope; BpalleHue
BUHTA JaT4YWKa TEpeaeTcsi pOTOpYy TeHepaTopa TakK, YTO CKOPOCTh POTOpa B KaXIbIi MOMEHT
BPEMEHH paHa CKOPOCTH BpallleHUus BHHTA. V3MepeHue HampaBlieHHs BETpa OCHOBAHO Ha
TUCTAHIIMOHHOW Tepefaye TOJOKEHUs (IIOrapku ¢ TOMOIIBI0  CIEHUATbHOTO YCTPOMCTBa
(cenbcuHOB). POTOp OMHOTO M3 CENBCHHOB COEIWHEH C OChIO (DiIrorapku, BTOPOW SIBISETCS
yKa3aTelleM B U3MEPHUTEIBHOM ITYJIbTE.

Bomnpocs! k Teme:

Urto takoe Betep?

Uto Takoe «po3a BETPOB»?

Uro siBRsieTCSI IPUYMHON BO3HUKHOBEHHS BeTpa?

[Touemy B METEOPOJIOTHH U3MEPSIOT CPEHEE HAPABICHUE U CPEIHIOI CKOPOCTh BeTpa?

el NS>
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5. Uto Takoe MECTHBIC BETpPHI?

6. Jlnst kakux meneil u3MepsIoT HallpaBJICHUE U CKOPOCTh BeTpa?
7. Kakum oOpa3om BeTep CBsI3aH C U3MEHEHHEM JIaBICHHUS?

8. UYro Takoe mKBab?

9. Yro Takoe cmepu?

10. Ha xako#i BEICOTE H3MEPSIOT MPU3EMHBIN BeTep?

11. Kakue cymiecTByIOT €AMHUIIBI U3MEPEHUs BeTpa?

12. B uem 3akitouaetcsi Oapuueckuii 3aKoH BeTpa?

3AJAHUE

1. OmpenenuTs CKOPOCTH BETpa [0 AHEMOMETPY

2. OmnpenenuTh HaMpaBJIeHUE U CKOPOCTH BETpa Mo (irorepy

Tema 5. TenuioBoii pe:xxum atMochepsbl

IIpakTuyeckas padora 5.
Ilenp paboThl — HOJIYYUTH HPEACTABICHHE O METEOPOJOTMYECKUX TEPMOMETPAax M METOJUKE
M3MEPEHUS TEMIIEPaTyphl TOUBbI
3anaun paboThI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMH,
MUHUMaJIbHBIMU
2. V3yunTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
CpencTBa: TepMOMETPHI AJIS1 U3MEPEHHsI TeMIepaTypbl (CpOUHBINA, MUHUMAJbHBIMH,
MakcHuMaibHbIi),CaBUHOBA, LTYTI
3anaHue:
1. M3yuuTh yCTPONUCTBO M MPUHIIMII AEUCTBUS TEPMOMETPOB, UX YCTAHOBKY U
METOAMKY U3MEPEHUN
2. TlpoBectu HaOIOAEHUS 3a TEMIEPATYypPOM MOUBBI
3. IlocTpouTs rpaduk CyTOYHOTO X0/a TEMIIEPaTypbl IOBEPXHOCTHU MOYBBI U TEMIIEPATYPHI
MOYBBI Ha pa3HbIX TyOMHAX
Pe3ynbrarhl: u3yuyeHue ycTpoilcTBa TEPMOMETPOB U METOJUKU U3MEPEHHsS TEMIIEPaTyphl IOYBHI.
[TocTpouts rpaduku 1 pe3ynbTaThl U3MEPEHUH MPEICTABUT B BU/IE TaOIHIIBI.

TepMoMeTpsI 111 U3MEPEHHS TEMIIEPATYPHI TOYBHI.

Jlis u3MepeHus TemrepaTypbl MOBEPXHOCTH IOYBBI Ha METEOPOJIOTMYECKUX CTAHLHUAX
IPUMEHSIOT CPOUYHBIM, MAaKCUMaJIbHBII U MUHHUMAJIbHBIA TEPMOMETPBI. DTH TEPMOMETPHI KJIAaIyT
BMECTE Ha OTKPBITOH IUIOIIAAKE pazMepoM 4 X 6 M Tak, 4ToObl UX pe3epByaphl IUIOTHO MPUIIETAIN
K [IOYBE U HAIOJIOBHHY OBUIM B HEE MOTPYKEHbl. TpPaBsHOM NMOKPOB C IUIOMIAAKH YAAIsIeTcs, a

IMOo4YBa B3PBIXJIACTCA.
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[Ipy HanMuuM CHEXHOTO MOKPOBA BCE TPU TEPMOMETpa MOMEIIAIOTCS Ha IMOBEPXHOCTH
CHera.

CpouHbIi MOYBEHHBIA TEPMOMETP PTYTHBIA CO BCTABHOM IIKAJOM; II€HA JEJICHUS IIKaJIbI
0,5°. ILJena Oenenust — 3TO KOIMIECTBO IPAyCOB, MPUXOIAIICECS HA HAUMECHBIIICE JISTICHUE IIKAJIbI
TEPMOMETPA.

PesepByap TepMomeTpa umeeT OOBIYHYIO LMIMHApUYEcKylo (opmy. HalOmionenuss mo Hemy
CBOJATCA K OTCUETY IMOKa3aHH B CPOYHBIE YACHI.

MaxcumanvHolti mepmomemp CIYKUAT ISl U3MEPEHUST HAUBBICIICH TEMIIEpaTyphl 3a Bpems
MEXIy CpouHbIMU HaOmogeHusiMu. OH TakkKe PTYTHBIM CO IIKAIOH U3 MOJIOYHOTO
cTekia, neHa pnenenus 0,5°. PesepByap MoxeT ObITh WIM HUIUHAPUYECKUM WM ILAPOBBIM.
[Ipenensr mkansl oT -36 10 +51° wnm ot -21 mo +71°. B nHO pe3epByapa BHasH CTEKJISHHBIN
KOHUYECKHN CTEep)KEHb, KOTOPHIA BEPXHUM Y3KMM KOHIIOM BXOauT B Kanmwuisip. [lostomy B
Havaje Kanmwuisipa oOpasyercs CyKEHHe, TPEMsITCTBYIoIee CBOOOJIHOMY TMEpEIBHKCHUIO
pPTYTH M3 Kamwuisipa B pesepByap. Korjga temmeparypa mHOBBIIIAeTCS, PTYTh MO ACHCTBHEM
TEIUIOBOTO PACIIUPEHHs TMPOTAIKHUBACTCA 4Yepe3 CYXKEeHHe M3 pe3epByapa B Kallwuisp.
[Ipy mnOHWXKEHUHM TeMIlepaTypbl PTYTh W3 Kamwuisipa OOpaTHO HE TMOXOJUT, TaK Kak
CUJIBl CLEIUICHUS MEXIYy YacTUIlaMH PTYTH HE B COCTOSIHUM TIPEOJ0JIETh CHUJIBI TPEHUS B
CY’)KEHHOW 4YacTH TEpPMOMETpPa, U B ITOM MECTE€ MPOUCXOAUT pa3pbiB PTyTU. OcTaBIIMIACS
B KaMmWUISIpe CTONOMK PTYTH OyIeT yKa3blBaThb MAKCHUMAIbHYIO TEMIIEpaTypy 3a OMpeesIeHHBIH
MPOMEXKYTOK BpeMeHH. J[ns Toro, 4roObl pPTyTh yiaa oOpaTHO B pe3epByap, TEPMOMETP
BCTPSIXMBAIOT HECKOJIBKO pPa3 CUJIBHBIMH, HO TUIABHBIMH JBI)KCHUSMH DPYyKH. MakcUMallbHBIN
TEPMOMETpP YCTAaHABIMBAIOT B TOPU3OHTAJIBLHOM TMOJOXKeHMH. Bo Bpems HaOmoaeHUN
TEPMOMETp CJIeTKa TOJHHMMAIOT 32 KOHEI, YJalleHHBIM OT pe3epByapa, 4YTOObl PTYTh B
KamwuIsipe MOJAOLUIa K CY)KEHHIO, U JienatoT oTcuer. CaenaB OTCUET, TEPMOMETP BCTPSAXHUBAIOT,
MOKa CTOJIOMK PTYTH HE 3aliMeT IMOJOKEHHE, COOTBETCTBYIOIIEE TEMIIepaType IO CPOYHOMY

TEPMOMETPY. DTHUM CaMbIM MOJATrOTaBIMBAIOT TEPMOMETP K CIEAYIOLIEMY HAOIIOICHHUIO.
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Puc.11. TepmoMeTphI: @ — MAKCUMAJIbHBIHN, O - MUHUMAJIbHBII

Munumanonvlil mepmomemp CIYXKUT JUISI U3MEPEHUSI CaMON HU3KON TeMIIepaTypbl MEXAY
CpokaMH HAOMIOJACHHUA. DTOT TEPMOMETP CHUPTOBOM, MMEET BCTABHYIO INKAITY W3 MOJIOYHOTO
crekia c¢ neHol genenus 0,5°. PesepByap mwnmHapuyeckuid. Kanwmuissp Ha  KoHIE,
MPOTUBOMOJIOKHOM pe3epByapy, HMEET pacUIupeHHe, B KOTOPOM COOHMpaeTcss COUPT  MpH
MOBBIIICHUH TEMIIEpaTyphbl BBIIIE TMOCIEAHETO JEJEHUs IIKalIbl. 3JeCh K€ CKaIUTMBAIOTCS Mapbl
criupTa.

B kanumnspe MUHUMaTbHOTO TEPMOMETpPa BHYTPU CHUpPTA MOMEIIEH HEOONbIION TOHKUH
CTEKJISIHHBIA INTU(PTUK C YTONIICHHBIMU TYNBIMH KOHIAMHU. [Ipy BepTHKAIbHOM  TMOJOXKEHHUH
(pe3epByapoM BBepx) IMTUPTHK CBOOOJHO TIEpPEMEIIAECTCS BHYTPH CIHUPTAa JI0 IUJICHKH
MOBEPXHOCTHOTO HATSKEHUSI. B rOpU30HTATIBHOM TMOJI0O)KEHUH OH JIBUTAETCS B OOpPaTHYIO CTOPOHY,
K pe3epByapy, MOJl JAAaBICHUEM 3TOM IUIEHKH. OTO MNPOUCXOJUT TOJBKO MNPU MOHMKEHUH
temneparypbl. Eciu ke TemmepaTypa HayHET MOBBIMIATHCS, TO MEHUCK OTOMAET OT mTu(Ta B
CTOpOHY 0ojiee BBICOKMX TeMIeparyp, a IITHPTHK OCTaHEeTCs Ha YPOBHE MHUHHMAIbHOU
TEeMITepaTypHI.

VYcraHaBnmMBalOT TEPMOMETpP BCerga B TOPU30HTAIBHOM MOJOKEeHMH. Bo Bpems
HaOII0IeHUH, He Tporasi pyKaMu TEPMOMETP, OTCUUTHIBAIOT MUHIUMAILHYIO TEMIIEPATypy M0 KOHILY
mTudTa, yIAJIEHHOTO OT pe3epByapa, U CPOUYHYIO TEMIIEpPATypy MO MOJOXKEHUI0O MEHUCKA CIHPTA.
[Toce oTcyeTa TepMOMETp MEPEBOPAUYNBAIOT PE3EPBYAPOM BBEPX U KAYT, MOKA MTUMTUK JOUIET
JI0 MEHHCKA CIHPTA. 3aT€M TEPMOMETP BHOBb YCTaHABIMBAIOT B TOPU3OHTAJIBLHOM IOJIOXKEHUH,
MOCJIE 3TOTO OH BHOBB TOTOB K padore.

[ToxoaHbI1 MOYBEHHBIN TepMOMETpP-IIynn MBaHOBA CIIYXKUT JUIsi U3MEPEHUS TEMIIEPATYPhI
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MaxXOTHOTO Cyos 1mouBbl Ha riy6uHe ot 3 10 30 cM. OH COCTOUT M3 KUAKOCTHOTO TOJIYOJIOBOTO
TEPMOMETpAa C IEHOW JeleHusd IIKauabl 1°, MeTajuIM4ecKol omnmpaBbl M HaKOHEUHMKA. Jliist
YIY4IIEHUS TEIJIOOTAaYd MEXIy HAKOHEUHUKOM M PE3epBYyapoM TEPMOMETpPA MOMEIIEHBI MEIHbIE
U JIaTyHHBbIE OMWIKHU. /{151 oTcyeTa TemriepaTypbl B BEpXHEH 4YacTH OINpaBbl CliejaH MPOAOIbHBIN
BBIPE3, 3AIMIIEHHBIN OpraHuYeckuM ctekiioM. Ha oOpaTHOl cTOpoHE OIpaBbl HaHECEHA IIKajia B
CM, MO KOTOPOM OTCUMTHIBAIOT TIyOuMHY morpyxkeHus. s u3mepeHus cHaudaia mnpoOypuBaIOT
BEPTUKAIbHYIO CKBAXHHY, 3aT€M B HEE OMYCKAIOT TEPMOMETpP TaK, YTOObl HAKOHEUHHUK CIJIEeTKa
BJIaBJIMBAJICSA B MOYBY. TepMOMETp BBIICPKUBAIOT B CKBaKMHE B TeyeHue 20 muH. Habmronenus

IMPOBOJAT TOJIBKO B TCIIJIOC BPEMs roaa.

Tema 6. Boxa B armocdepe

IIpakTnyeckas padora 6a. BiaxxHocTs Bo3nyxa.

HCJ'II) pa6OTI>I — HOJYUYUTHh NPCACTABIICHUC O TUTPOMETPAX U METOAUKE U3MCPCHUS BJIAXKHOCTU

BO3/yXa

3amauud:

1. 03HAaKOMUTKCS C PA3TUYHBIMHU TUIIAMUA THTPOMETPOB
2. O03HAKOMHUTBCS C TUTPOMETPUICCKUM W IICUXPOMETPUICCKUM METOJIAMH U3MEPEHUS
BIIQXKHOCTH BO3/yXa
3. H3yuuTh KOHCTPYKTHUBHBIE OCOOCHHOCTH TUTPOMETpA U MCUXPOMETPA
CpencTBa: ICUXPOMETPHI, THTPOMETPHI, ICUXPOMETPUUECKHUE TAOTHITBI
3agaHue:
1. U3yunuth yCTpOWCTBO M MPHUHIUI ACHCTBUS IPUOOPOB, NX YCTAHOBKY WM METOIUKY
M3MEPEHHUS BIAXKHOCTU BO3/1yXa
2. TIpoBecTr M3MepeHUs U BBIYUCIINTH MTOKA3aTENIA BIAKHOCTH BO3/IyXa Mo popmyrnam u
MICUXPOMETPUIECKUM Ta0JIUIIaM
3. TloctpouTs Tpadk CyTOYHOTO U TOJAOBOTO X012 A0COTIOTHOW U OTHOCHTEILHOM BIIAYKHOCTH
BO3/lyXa
Pe3ynbTaThl: M3y4eHHE YCTPOWCTBA TUTPOMETPOB M MICHXPOMETPA M METOJUKH U3MEPEHUS
BIQXKHOCTH Bo3ayxa. [locTpouts rpaduku 1 pe3ynbTaThl H3MEPEHUN MIPEICTABUTH B BUIC
TaOJINLIBL.

IlcuxpoMeTpuyeCKUi METO,
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DTOT METOJ  SABJISIETCSI OCHOBHBIM, MPUMEHSEMBIM Ha MeETeopoJiornueckoil cetu. OH
OCHOBaH Ha MOKa3aHUU ICUXPOMETpa- MPUOOpPA, COCTOSIIEro U3 JIBYX TepMOMETpoB. PesepByap
OJIHOTO U3 HUX 00epThIBaeTcs O0ATUCTOM, HAXOSIIMMCS B YBJIQKHEHHOM COCTOSIHMM (CMOYEHHBIH
tepmoMeTp). C MOBEPXHOCTH pe3epByapa CMOYEHHOI'O TEPMOMETpA MPOMCXOAUT HCIIAPEHHE, Ha
KOTOpOE PacxoayeTcsl TEIIO.

Hpyroii TepMOMETp MCUXPOMETPA — CYXOM MOKA3bIBAECT TEMIIEPATYPY BO3ayXa. CMOUYECHHBIN
K€ TEpMOMETp  TOKa3blBaeT COOCTBEHHYID  TEMIIepaTypy, 3aBHUCSIIYI0 OT HMHTEHCHUBHOCTH
WCTIApEHUS BOBI C TIOBEPXHOCTH pe3epByapa. UeM OombIie qeUIIUT BIAKHOCTH, TEM HHTCHCHBHEE
OyJIeT MpPOUCXOJUTHh HWCIApPEHUE W, CJIEAOBATEIbHO, TeM HIKE OyAyT MOKa3aHUsi CMOYEHHOTO
TEPMOMETDA.

[TapumansHoe naBleHUE BOASHOTO IMapa B BO3AyXe OMPEAENseTcs MO MCHUXPOMETPHUECKOMN

dbopmyIsie, Ha OCHOBAaHUM KOTOPOM COCTABIIECHBI IICUXPOMETPUUECKHUE TAOTUIIBI:

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

rue:

E’ - mnapuumanbHOe JaBi€HHE  BOJSHOTO Iapa, HACHIAKOLIETO MPOCTPAHCTBO, MpHU
TeMIIepaType CMOYEHHOTO0 TEPMOMETPA;

A — ncuxpoMeTpuuecKuil Kodp(HUIUEHT, YUUTHIBAIOIINI CKOPOCTh ABMXKEHUS BO3yXa;

p — atMoc(depHoe aBieHue, rlla;

tut’ - COOTBETCTBEHHO TEMIIEpaTypa CyXOro U CMOYEHHOTO TEPMOMETPOB, °C;

(1+0,00115x t’) — yuuThIBa€T 3aBUCUMOCTb TEIIJIOTHI UCIIAPEHUS OT TEMIIEPATYPHl.

I[J'ISI HU3MCPCHUA BJIAJKHOCTU HCHOJB3YIOT JBa THIIA TICUXPOMETPOB: CTAaHLIMOHHBIA U
aCHHpaHHOHHBIﬁ.

CTaHIIMOHHBIN IICUXPOMETP

CTaHIMOHHBINA NICUXPOMETP COCTOUT M3 JIBYX OJWHAKOBBIX TEPMOMETPOB C JIEJICHUSMH
yepe3 0,2°C, yCTaHOBJIEHHBIX BEpTHUKAIBHO Ha IITAaTHBE B ICUXpOMETpUUecKoil Oynke. PesepByap
PaBOr0 TEpMOMETpa IUIOTHO OOEpThIBAETCS B OJMH CJIOH KYyCOYKOM OaTHCTa, KOHEI KOTOPOTro
OITYCKaeTCsl B CTAKaHYUK C TUCTHJIIMPOBaHHOM BoAoi. [IpuMensieTcs crenuanbHbIi copT OaTucra,
oOnajgaromuii  HEOOXOAUMBIMM T'MIPOCKONMYECKMMHU cBOMCTBaMU. CTakaHUYMK 3aKpbIBaeTCs

KPBILIKOW C MPOpe3bIo At OaTHCTa.

dopma A Crpanuna 36 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

® - Pabouast nporpamMma JUCLMIUIMHBL

oy
Bl

]
-1

~

I

]
:
J
1

i
[}
;
|- 3
'
[}
i

Puc. 12. CranmoHapHbBIH IICHXPOMETP

CHsATHE OTCUETOB IO TEPMOMETPaM JOJDKHO INPOU3BOAMTHCS KaK MOXKHO ObIcTpee, T.K.
NPUCYTCTBUE HaAOMIOATeNs BOJIM3M TEPMOMETPOB MOXKET HCKa3UTh MX MokasaHus. CHavana
OTCUUTBIBAIOTCS U 3aMHUCHIBAIOTCS JAECATHIE JI0JIU, a 3aTEM LIeJIble TPAJYCHhl.

HaGntoneHuss mo mcUXpoMeTpy MNpOBOAATCA MpH 000 MOJOXKHUTEIbHON Temmeparype
BO3/yXa, a IIPH OTpHULaTeIbHOMN TosbKO 10 -10°C, T.K. pu GoJiee HU3KOM TeMnepaType pe3yabTaThl
HaOJII0/IEHUI CTAHOBATCS HEHAJC)KHBIMU.

IIpu Ttemneparype Bo3ayxa Hmwke 0°C KOHUMK OaTHCTa Ha CMOYEHHOM TEPMOMETpE
oOpe3aercs. batuer cmaumBarorT 3a 30 MUH 10 Hadana HaOJIOJEHMH, MOTpykas pe3epByap B
CTaKaH4YMK C BOJOMH.

IIpu oTpunarenbHOll TeMmmepaType BoJa Ha OaTuCTe MOXKET ObITh HE TOJIBKO B TBEPIOM
COCTOSIHUHU (JIef), HO U B )KUJKOM (TiepeoxyaxkieHHas Boja). [lo HapyXHOMY BUy YCTaHOBUTH 3TO
BecbMa TpyAHO. Jlyis 3TOro HEoOXOAMMO MPUKOCHYThCS K OaTHUCTy KapaHJIalloM, Ha KOHIE
KOTOPOr0 HMMEETCSl KyCOYEK JIbJla WM CHEra, M CIEeIUTh 3a IOoKa3zaHueM tepmoMerpa. Ecim B
MOMEHT NPUKOCHOBEHHUS CTOJIOUK PTYTH MOBBICUTCS, TO Ha OaTuCTe ObLIAa BO/IA, KOTOpAs Mepelia B
Jen; TpU OTOM BBIIEIWIACH CKpbITas TEIJIOTa, 3a CYET Yero M YBEJIUYWIOCh ITOKa3aHHe
TepMoMeTpa. Eciau ke oT IpUKOCHOBEHHS K OaTUCTy MOKa3aHUE TEPMOMETPA HE MEHSETCSI, 3HaUUT
Ha OarucTe JeJ, ¥ W3MEHEHHs arperaTHOro COCTOSIHMS HE IPOUCXOAUT. YUYEeT arperaTHoro
COCTOSIHUSI BECbMa Ba)K€H, T.K. MaKCHMalbHas yYIOPYrocTb BOISHOIO IIapa, BXOXALIAs B
HNCUXPOMETPUUECKYIO (pOpMyITy, HaJl BOJOH U JIBJJOM pa3iINyHa.

Bbruncnsior XxapakTepUCTUKU BIaKHOCTH MO PE3yiIbTaTaM M3MEPEHHH MO MCHUXPOMETPY C

dopma A Crpanuna 37 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - PaGouast mporpaMma JUCUUIUTAHBI

MOMOIIBIO CIICIIHATLHBIX TICHXPOMETPHUECKUX TAOJIHII.
AcnUpaoHHbIi cuxpoMeTp ( mcuxpoMeTp AccMana)

AcnupalMOHHBIA NICUXPOMETP TMpeJHa3HAYEH ISl U3MEPEHUs TEMIEPaTyphbl U BIAKHOCTU
BO3/lyXa B CTal[MOHAPHBIX, IKCTICIAUIIMOHHBIX YCIOBUSX, & TAK)KE€ B MPOMBIIUICHHBIX U OBITOBBIX
nomernieHusx. HukenupoBanHas M MOJMpOBaHHAS MOBEPXHOCTh MCUXPOMETPA XOPOIIO OTPAXKAET

COJIHCYHBIC JIYUH.

Puc. 13. AcniupariioHHBIH ICUXPOMETP

@u3nuecKuil NPUHIUI JEUCTBUS aCHUPALMOHHOTO TICUXPOMETpAa TaKOW e, KaKk |

CTaHLIMOHHOT'O, HO OH COJIEP’KUT ACIUPALMOHHOE YCTPONCTBO (BEHTUIIATOP), CO3AAOLIEE MPOTIKKY
BO3/lyXa Y pe3epBYyapOB TEPMOMETPOB C MOCTOSTHHON CKOPOCTHIO 2 M/C.
AcHupalMOHHBIA MICUXPOMETP TaKXe MMEET JBa TePMOMETpPa MEHBIIEr0 pa3Mepa, HO C TOM ke
neHoit nenenus (0,2°C). Ilpegensl mkan tepmoMerpoB oT -31° mo +51°C. OHu momemiaroTcs B
MeTaJUIn4YecKyto ornpapy. OnpaBa cOCTOUT U3 TPYOKH, pa3iBauBaroIIeiicst KHU3Y, U OOKOBBIX 3alllUT.
Bepxuuil xoHen TpyOKH COEIUHEH C acHUpPaTOPOM, MPOCACHIBAIOLIMM HapyKHBIH BO3IyX Yepes
TpYOKH, B KOTOpPBIX HAXONATCA pe3epByapbl TEPMOMETPOB. ACHUPATOpP HMEET MpPY>KUHHBIN
mexaHusM. llpyxuHa 3aBogurtcs KiodoM. TpyOku cremansl JBOMHbIMH. PesepByap mnpaBoro
TEpMOMETpa 0OBEPHYT KOPOTKO 0Ope3aHHBIM OATHCTOM.

[Tepen HaOMIOIEHUEM TICHXPOMETP BBIHOCST U3 MOMEIIeHus 3uMoit 3a 30 MuH, a jieTom 3a 15
MHH. baTuCT cMaunBaro ¢ MOMOUIBIO PE3UHOBOM TPYIIM C MUIIETKOM JeTOM 3a 4 MUH, a 3uMou 3a 30

MUH 710 cpoka HabmoneHus. [locie cmaunBaHus 3aBOJSAT acUPaTOp, KOTOPHI B MOMEHT OTCUeTa
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JOJKeH paboTaTrh MOJNHBIM X0J0M. [lodTomMy 3uMoOii 3a 4 MUH JI0 OTCYETa HYXKXHO €r0 BTOPHYHO
3aBECTH.

Bo Bpems oTcuera ciemyer CTOSTh Tak, 4yTOOBI BeTep OBbLI HAmpaBiieH OT mpuoOopa K
Habmromaremto. [Ipu cCUIIBPHOM BEeTpe CKOPOCTh acUpanuu HapymaeTcs. UToObl UCKITIOUUTE 3TO, Ha
acrMpaTop C HaBETPEHHOM CTOPOHBI HAJAEBAIOT BETPOBYIO 3ammTy. OHA 0JE€BAETCS MIPU CKOPOCTSIX
BeTpa Oosee 4 m/c.

XapakTepUCTUKHU BJIAXXHOCTH BO3/yXa BBIYMCISAIOT 110 IICUXPOMETPUUYECKUM TaOIULIAM.
['urpomeTpuueckuii METO

'urpomeTpruecKkuii METO M3MEPEHHs BIAKHOCTH BO3yXa OCHOBAaH Ha CIIOCOOHOCTH Tel
azcopOupoBarh (MOTJIONIATh) BOJSHOM Map U3 BO3JyXa M B pe3ylbTaTe 3TOro aehopMUPOBATHCA

WIN MEHSTh (PU3NYECKHUE CBOMCTBA.
I'urpomeTpsl

B mHacrosmee BpemMs  Ha CeTH NPUMEHSIOTCS JBa THIIA TUTPOMETPOB: BOJIOCHOH U
wieHoyHblH. OHU OTIMYAIOTCS TOJBKO TPHUEMHOM 4YacTblo: y TMEpPBOr0 3TO 00€3KUPEHHBIN
(oOpaboTanHbIif B 3(uUpe U CHOUpPTE) UYEIOBEYECKHUN BOJIOC, OOIAMAIOIIUNA CBOMCTBOM H3MEHSTH
CBOIO JUIMHY TIOJ BIUSHHEM W3MEHEHHS OTHOCHTENBHOW BIQKHOCTH, Y BTOpPOTO —
TUTPOCKOTIMYECKasi OpraHnYecKas ITUICHKa, CIIOCOOHAas M3MEHSTh CBOW JIMHEWHBIE pa3Mephl MpHU
W3MEHEHHN OTHOCUTENIFHON BIIAYKHOCTH.

Bonocnoii eucpomemp  OH TpenHa3HaueH ISl U3MEPEHUS OTHOCHUTEIHHOW BJIAKHOCTH
BO3/yXa M HamboJiee paclpoCTpaHeH Ha ceTH MeTeoposorndeckux craniuil. Eme B 1783r. Coccrop
BIIEPBBIC U3TOTOBHII TUTPOMETD, IPUMEHHUB 00€3KUPEHHBIN BOJIOC.

[Ipr M3MEHEeHWH OTHOCHUTENHHOW BIIAXHOCTH BO3AyXa M COOTBETCTBYIONIETO W3MEHEHHS
JUIMHBI BOJIOCA CTpEJIKa MOJA JACWCTBUEM Tpy3HKa MEpeMeIlaeTcsi OTHOCUTENbHO HIKanbl. Tak Kak
CBSI3b MEX]y YAJMHEHUEM BOJIOCAa M OTHOCUTEIBHOM BIaXXHOCTBIO BO3/1yXa He JIMHEWHas, TO IIKaja
TUTPOMETpa HepaBHOMEpHas. ['Urpomerp paccuuTan Ha paboty npu Temneparype ot -50 go +55°C.
[Ipenensr namepenus BaaxHocTH oT 30 g0 100%, morpemHocTh u3mMeperus: £10%. llena nenenus

mKkaisl 1%. OTcueTsl ACIAa0TCA 10 LIEJI0T0 ACICHUS HIKAJIbI.
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Puc. 13. BonocHoit rurpomerp: 1 — Boioc, 2 — paMka, 3 — cTpenka, 4 - mkana

[Ipu Ttemmeparype Bozayxa Hmke -10°C TUrpoMeTp CIyXKHUT OCHOBHBIM MHPHOOPOM
JUISET  U3MEpPEHUs BIAXHOCTH Bosayxa. [Ipubop sBHsSeTCs OTHOCHUTENBHBIM, W TMOITOMY
JUISL TIONYYEeHUsI JeHCTBUTENIbHBIX 3HAUEHUH OTHOCHUTEIbHOW BIAXXHOCTH BO3AyXa B 3UMHEe
BpeMs (mpu Temmeparypax Hmwke -10°C) B TmoOKa3aHuUS THUTPOMETpa BBOJIST TOIMPABKH,
KOTOpbIE ONPENENSIOTCS Ha OCHOBAaHUM TNapaJJIebHBIX W OJHOBPEMEHHBIX H3MEpPEHUI
0 CTAaHUMOHHOMY TIICUXpOMETpY M  Trurpomerpy B  TeueHue 1-1,5 wMecdama g0
HACTYIUIEHMsSI YCTOWYHMBBIX Temmepatyp Hmke -10°C. [Io 3>TMM WU3MEpEHHsSIM CTPOUTCA
rpaduk CBSI3U MEXIY MOKa3aHUSIMM MCUXPOMETpPA U TMTPOMETPA, O KOTOPOMY M ONpPEIENsIeTCs
MONpaBKa.

lI'urpoMeTp ycTaHaBIMBAETCS B MICUXPOMETPUUYECKON OYAKE U KPEMUTCS Ha IITATUBE MEXKIY
CYXHUM U CMOYEHHBIM TEPMOMETPAMHU.

Ilnenounvi  eucpomemp . IlpuGop  COCTOMT W3  YYBCTBUTEIBHOTO  DJIEMEHTa
B BHJIE Kpyrjaod auadparMbl, M3 OPraHMYECKON IUICHKH, TEpPEAaTOYHOTO YCTPOWCTBA,
CTPEJIKH M METAJUIMYECKOM paMKu, Ha KOTOpOWM KpemsTcs naeranu. llocTosiHHOE HaTsKeHue
IUIGHKH OOECHeunBaeTcs TIPy3UKOM. I'urpomerp paccuutaH Ha paboTy B JAMANa3oHe
temriepatyp ot -60 mo + 35 °C. Ilpenensr uamepenus BiaxxHoctu ot 30 g0 100%, morpemHocTh
m3mepennss +£10%, nena nenenusa mkansl 1%. Illkama, B OTau4Me OT BOJOCHOTO THTPOMETPA,
paBHOMepHas. OH Xopomo pabdoTaeT B KIUMATUYECKHX YCJIOBHUSX C HU3KOH TeMmmepaTypoit

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

Tuepoepagpor. JInsi HENIPEpHIBHOW PETUCTPANMA M3MEHEHUH OTHOCHTEIHHOW BIIAYKHOCTH

UCTIONB3YIOT CAMOMHCIIBI — TUTPOrpadbl

Puc.15. T'urporpad

ITpueMHOM yacThIO BOJOCHOTO rurporpaga sBiseTcs My4oK 00e3)KUPEHHBIX YeTOBEUECKUX
BOJIOC, NPUKPEIUIEHHBIM K pame, U3MEHEHHE [UIMHBI KOTOPOrOo C TIOMOIIBIO CHCTEMBI pPbIYaroB
nepenaeTcss Ha CTpeiky M Ha nepo. CepeanHa IMydka BOJIOC HaJeTa Ha KpPIOYOK, KOTOPBIM C
IIOMOIIBIO CIIEHMAJIBHOTO YCTPOMCTBA CBSI3aH CO CTpeiKod. HaTsykeHne mydka BOJOC CO3AaeTcs
rpy3ukoM. M3MeHeHue AJIMHBI BOJOC IpPH HU3MEHEHUM OTHOCHTEIBHOM BIAXKHOCTH BO3AYXa
NIEPEACTCS Ha CTPEINIKY € 3aKPEIVIEHHBIM Ha €€ KOHLIE IE€pPOM, 3aIllOJIHAEMbIM YepHIiIaMu. YacoBoii
MEXaHU3M y Turporpada Takou ke, Kak U y TepMorpada.

l'urporpad He sBasiercss aOCOMIOTHBIM TPHOOPOM, W JJIsi  OMNPEICICHHUS IO HEMY
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OTHOCHUTEJIbHOM BJIAXXHOCTH BO3/yXa BBOJAT IIONMPABKH, KOTOpPbIE OIPENENSAIOT IO Tpaduky,
COCTaBJICHHOMY Ha OCHOBaHUM CPAaBHCHMS 3HAYCHHH OTHOCHUTCIIBHOM BJIQXXHOCTH BO3JyXa B
CPOYHBIC 4Yachl, IMOJIYYCHHBIC IO IICUXPOMETPY, M 3HAYCHHH, CHATHIX C JICHTHI rurporpaga c
TOYHOCTEIO 70 1%.

[Tnenounslii rurporpad OTIMYAETCS OT BOJOCHOTO TUTporpada TONBKO YyBCTBUTEIBHBIM

JJICMCHTOM.

3AJTAHUE

1. HabutoieHusl 10 CTaHIMOHHOMY IICUXPOMETPY

1. Otcumtarh jaecsAThIC JOJM TPaIycoB Ha O0OMX TEPMOMETpax, IOCIE YEero OTCUMTATh H
3aIrucarh IeJIbIe TPaIyChl.

2. CHATB OTCYET IO PTYTHOMY OapoMeTpy.

3. BBectu HEOOXOMMBIC TIONIPABKH B ITOKA3aHUS TEPMOMETPOB U OapoMeTrpa

4. Tlo ncuxpoMeTpuyecKkuM TaOaMILaM ONpeaeIuTh XapaKTePUCTHKH BIAXKHOCTU
2. HaGxnroieHus 1o acrupalioOHHOMY IICUXPOMETPY

1. Vkpenuth ncuxpoMmerp B IUTaTHBE U NpoBecTH HaOmoneHus. Jlis storo HaOpaTh B
PE3MHOBYIO IPYILY BOJbI, HAJIETh Ha HEE 3a)KUM, [TOJIOTHATH BOJY B MUIETKE JJO YKa3aHHON
METKM Ha CTeKje. 3aTeM BBECTH NHIETKY B TpyOOuKy, IJleé HaXOIUTCA TEPMOMETp C
6aructoMm. Bepknas 3-5 cek( A TOro, YToObI OATHCT MPOMUTANICS BOJIOM) OTKPBITH 32KUM U
TEM CaMbIM OMYCTUTH BOAy B rpymry. HykHo octeperarbcs, 4yToObl B MOMEHT CMAauyUBaHUs
HE Ha)KaTh HA TPyIIy, TaK KaK IPHU 3TOM BOJIa MOXKET MOMACTh IO COEAUHUTENBbHON TpyOKe
Ha CyXOHl TEpMOMETp, a TaKXe CMOYHMTb CTEHKHM 3alllUTHOW TPYOKH Yy CMOYEHHOTO
TEPMOMETpa, OTuYero HaOmroneHus OyayT HeHanexHble. Ilocie cMmaunBaHus 3aBeCTH
KJIFOYOM BEHTWJISITOP U 3aMEeTUTh Bpems. Uepes 4 MuH mocie 3aBojia cejlaTh OTCYETHI, TaK
K€ KaK U Ha CTAHIIMOHHOM TICUXPOMETPE.

2. CHATH OTCUET 10 PTYTHOMY OapoMeTpy

3. Baectu HeoOXoUMBIE TONPABKU B OKa3aHUS TEPMOMETPOB U OapoMeTpa

4. Tlo ncuxpoMeTpu4ecKiM TabJIuIlaM ONPEAETUTh XapaKTEPUCTUKH BIAXKHOCTH

Bomnpocsl k Teme:
1. Yro Takoe BIIAXKHOCTH BO3/TyXa?
2. Uro Takoe B1aroo6opot?
3. KaxkoBo coneprkanue BoasiHOTo mapa B arMmocdepe?
4. Yto Takoe KOHACHCAIUS?
5. B 4eM cyTh THTPOMETPHUYECKOTO CIIOCO0a N3MEPEHHUS BIAKHOCTH BO3IyXa?
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6. B ueM cyTh NCUXPOMETPUUECKOIO CIIOCOOA U3MEPEHUs BIKHOCTH BO3/lyXa?

7. Yro Takoe TOYKa pochl?

8. Urto Takoe OTHOCUTENbHAS BIAXKHOCTH BO3ayXxa?

9. Uro Takoe abCOMIOTHAS BIAKHOCTH BO3Iyxa?

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

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

12. KoHCTpYKTHUBHBIE 0COOEHHOCTH TUTPOMETPOB

13. KoHCTpYKTHBHBIE OCOOCHHOCTH IICUXPOMETPA

14. meTeoposIorHuecKuX TEPMOMETPOB

15. Ilena neneHus mKajibl TEpMOMETpa

16. Kakue KuIKOCTH HCIIOJIB3YIOT B TEPMOMETpaX?

17. B uem 3akitoyaeTcs TOUYHOCTh U3MEPEHUs?

18. Kakue cymiecTByIOT TeMIIEpaTypHBIC IITKAIIBI?

IIpakTuyeckasi padora 60. M3mepeHue arMmocepHBIX 0CATKOB.

Llenp pabOTHI — MOXYYUTH MPEACTaBICHUE 00 YCTpOCTBE MPHOOPOB Uik H3MEPEHHS OCAIKOB, UX
YCTAHOBKE M METOJIMKE IPOBEIEeHUs HaOI0eHUN
3anaun pabOThI:

1. M3yuuTh METOOUKY U3MEPEHUs aTMOC(EPHBIX OCATKOB

2. O3HAKOMHTHCS ¢ OCOOCHHOCTSAMHU HAOJIOICHHH 32 OCaJKaMH B JIECY

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

1. W3yuuTh yCcTpONCTBO M MPHHIMN JIEHCTBHUA IPpUOOpa, YCTAHOBKY W METOJIUKY U3MEPEHHUS

aTMOC(EPHBIX 0Ca/IKOB

2. TlIpoBectn HaOIIOACHUS 32 CHEKHBIM ITOKPOBOM

3. IIpoBecTH n3MepeHHEe KOJTUYECTBA BBINABIINX OCAIKOB
PesynbTarhl: u3yueHue ycTpoiicTBa mpuodopa Juisi U3MEepeHUs: aTMOC(HEPHBIX OCaJAKOB U METOJIUKY
u3MepeHus. I3MepuTh KOJMYECTBO BBINABLIMX OCA/JIKOB U MPOBECTH HAOJIIOCHUS 32 CHEKHBIM
MIOKPOBOM M PE3yJbTaThl U3BMEPEHUI NPEACTaBUTh B BUJIE TAOIHIIBI.

ATMOC]epHbIe 0CaKu pa3JeNaioTcsl Ha ABE OCHOBHBIE TPYIIbI: OCAIKH, BBIAJAIOIINE U3
00J1aKOB,- J0X]b, CHET, Ipaj, KpyHa, MOPOCh U JIp.; OCAAKH, OOpa3yrolluecss Ha MOBEPXHOCTU
3eMJIM M Ha MIPEeIMETax B pe3ysibTaTe HEeMOCPEICTBEHHON KOHICHCALUU WIIM CYOJIUMAIMK BOASIHOTO
napa u3 Bo3JlyXa, - poca, MHel, U3MOpPO3b, FOJIOJEI.

Ha wmereoponoruueckux CTaHIMSX H3MEPSIOT KOJMYECTBO BBIMABUIMX OCAJKOB IEPBOM

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

KonnuecTtBO 0CankoB BBIPAaXalOT TOJIIMHOW CJOS BOAbI B MUJUIMMETPAx, KOTOPBII
obOpazoBasics Obl Ha TOPU3OHTAIBHOW TMOBEPXHOCTH MPH OTCYTCTBHU CTOKAa M TPOCAYMBAHUS B

MOYBY.
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[TpuGopsl, € TOMOIIBIO KOTOPBIX MPOU3BOIUTCS HM3MEPEHHE OCAJKOB, HAa3bIBAIOTCS
ocaakoMmepaMmu (poxzaemepamu). [0 KOHCTPYKLIMM OHM OY€Hb HPOCTHI: IPUEMHBIM COCYIOM
CIIY’)KUT IWIMHAPUYECKOE BEIPO C OINpPENeJIEHHOW IUIOMIAJbl0 IONEPEYHOIo  CeueHwus,
yCTAaHABJIMBAEMOE Ha CTOJIOE TakK, YTOObI BEPXHHH €ro Kpail HaxOJWJICSs Ha BBICOTE 2 M OT
NOBEpXHOCTH 3emiu. HeoOXoauMoil dYacThio ocaakoMmepa SBISETCS 3allUTa, ClyXamas i
YMEHBUICHUS 3aBUXPEHUI, 00pa3yoluXxcs B BO3IYLIHOM IIOTOKE y IPUEMHOTO BEJpPa, a TAKXKE IS
YMEHBIICHUS BbIAYBaHUs CHera u3 ocajaxkomepa. [InaHodnas 3ammra crnocoO6CTByeT pa3apoOIeHHIo
U OomplieMy OCHAa0JIEHHUI0 BO3AYIIHOTO TIOTOKA OKOJO TPUEMHON 4YacTH, YTO TPUBOIUT K

YBEJIMUYEHHUIO COOMPAEMBIX OCa/IKOB.
Ocankomep TperbsikoBa

Ocankomep TpeTbsikoBa SIBISIETCS OCHOBHBIM MPHOOPOM [UIsi U3MEPEHHS OCaJIKOB Ha
MCTCOPOJOTHYCCKUX CTaHLIUAX.

B komrmiekTt OoCaJJKOMEpa BXOIAT INIaHOYHAA 3aliuTa, TaraH IJid YCTAaHOBKM BCApa Ha
cTonbe, 1Ba MPUEMHBIX Bellpa, OJJHA KPBIIIKA K HUM, U3MEPUTEIbHBIN cTakaH. [IpuemHas miomanp
Beqpa paBHa 200 cM?, ero Bbicota 40 cm. s MpEeAOTBPALEHHUS BbIIyBaHUS U UCTIAPEHUS OCA/IKOB B
HIDKHEW TTOJIOBUHE BeJpa BIassHa KOHYCOBHJIHAS nuadparma, OTBEPCTHE KOTOPOH B JIETHEE BpeMs
3aKpbIBaETCSl BOPOHKOM. /{751 ciBa ocankoB U3 Benpa o auadparMoit CIy>kKUT OTBEPCTHE C HOCKO
U KoJmaykoM. Benpo yctaHaBimBaeTcs B TaraH, MPOYHO MPUKPEIIEHHBIM K cTon0y. [Ipu cmene
BeJIep B CPOYHBIE Yachl HAOIIOACHHI BEIPO 3aKPHIBAETCS KPBITIIKOM.

3ammMra ocagkoMepa COCTOUT M3 16 M30THYTBIX TpamelUUMEBHIHBIX IUIAHOK, CKPEIIEHHBIX
CBOMMU BCPXHUMHW H HWKHHUMH OCHOBAaHUSAMH Ha CICHUAJIBHBIX KOJIbIIaX. O)IHaKO 3alumra
IMMOJIHOCTBIO HE HCKIIOYACT BJIMUAHUA BETPA. HOBTOMy AJi1 YCTAaHOBKH OCaaKOMEpa BI)I6I/IpaI-OT
HauboJee 3allMIIeHHOe OT BETpa MECTO Ha METEOpOJIOrHMuYecKoi miomanke. Ho mpu sToM OH
JOJKEH OBITh JOCTATOYHO yHajeH OT MPEAMETOB, C KOTOPHIX HE Tomajgan Obl B HETO CHET, H

KOTOPBIE 3aKPBIBAIA OBI €T0 OT JOXK/IS.
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Puc. 16. IlmoBuorpad (nepeanuii mnan), ocagkomep TpeTbsikoBa (3aHUN TUTaH)

KoanuecTBo BBINABIINX OCAJIKOB U3MEPSAIOT YeThIpe pa3za B cyTku: B 3,9,15 u 21 yac. [lpu
W3MEPEHHUH BEAPO 3aKPHIBAIOT KPBIIIKOW, CHATON C MPUHECEHHOTO BTOPOTO BEpa, BHIHUMAIOT €T0
U3 TaraHa W CTaBsIT BTOpPOE BEApPO B Tarad. Beapo yHOCAT B TIOMEIICHHWE CTaHIUH, TIe
CKOMUBIIYIOCS BOAY Yepe3 CIMBHONM HOCOK BBUIMBAIOT B H3MEPUTEIHHBINA CTaKaH.

N3meputenbubiii cTakan ocagkoMepa umeetr 100 menenuit. llena kaxmoro neiaeHus: paBHA
2 oM. [Ipu mpuemHuoi mmomanu Beapa B 200 cM? Takasi BeMYMHA cootBeTrcTByeT 0,1 MM BBICOTHI
cJ0s ocaaKoB B Beape. Eciau KonMuecTBO 0CaIKOB MPEBBIIIAET EMKOCTh CTaKaHa, UX U3MEPSIOT B
JIBA WJIA HECKOJIBKO MTPHEMOB.

Ecnu ocanku TBep/ble WM CMELIaHHbIE, TO U3MEPEHUS IPOU3BOIAT MOCIE TOTO, KaK OCaJKH
pacTaror.

K wu3MepeHHOMY KOJIHMYECTBY OCAJKOB TMPUOABIAIOTCS TONPABKH, YYHTHIBAIOIINE
CMayMBaHHUE OCAJIKOMEPHOIO COCyJa M YaCTUYHOE HX HCIApEHue: s OCaJKOB TBEPABIX B
konudecTBe 6osee 0,5 mm nompaska +0,1 Mm; 17151 KUAKKAX ocankos 10 0,5 MM mornpaBka

+0,1 mm, 6onee 0,5 mm mompaka +0,2 MM.
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[TnroBuOTpad
HJ'IIOBI/IOFpa(l) nopeaHasHauC€H I HerepBIBHOﬁ perucTpanmuun KOJIMYECTBA,

MPOJOHKUTEIFHOCTH M MHTEHCUBHOCTH BBINMAJAIONMX ocaakoB. OH COCTOMT M3 MPHEMHUKA U
PETUCTPUPYIOIEH YacTH, 3aKII0YEHHON B METAITMUECKUH 1mKad BeICOTOH 1,3 M.

B kadectBe mnpHEMHMKAa OCAIKOB CIIYXKUT OTKDBITBIM LMJIMHIPUYECKUH COCyA C
BOCIIpUHUMArONIEH miomaapo 500 cMP. Colwuparormiasicss B 3TOM COCYZE BOJIa CTEKaeT 1Mo TPyOKe B
PacroIOKEHHBIH HIKE BOJOCOOPHBIM COCy/A, B KOTOPOM IIOMEIIEH MOIJIaBOK C BEPTUKAIBHBIM
CTEP’KHEM CO CTPEJIKOM U MepoM Ha BepxHeM KoHIle. [ToriaBok mogHUMAaeTCsi I0 MEpe HAKOTUICHHS
OCaJIKOB B COCyJle, U TIE€PO BBIUEPUMBACT JIMHUIO HA JUArpaMMHOW JICHTE, YKpPEIUIEHHOW Ha
Bpatnaroiemcsi 6apadbane (¢ cyrouHsiM 06opotom). Ilpu HanmomHeHUU BOJOCOOPHOTO cocynia Bojaa
ABTOMATUYECKU CIIMBAETCS Yepe3 CTEKISIHHYIO TPYOKy-cudoH. B MOMEHT civBa mepo omyckaercs
10 OTBECHOM JIMHUH Ha HYJICBYIO OTMETKY rpaduka.

[To mmroBHOrpaMMe MOXHO YCTAHOBHUTH HAYaJIO U KOHEI, KOJTUYECTBO, MPOAOIIKUTEIHLHOCTD
0CAaJIKOB, a TAK)K€ HHTEHCHUBHOCTb, T.€. KOJIMYECTBO OCAJIKOB B €AMHUILY BPEMEHHU (MM /MHH).

[TnroBuorpad ycTaHaBIMBAIOT PSAIOM C OCAIKOMEPOM Ha TOM ke BhicoTe (2M). OceHblo, ¢

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

OCHOBHBIMU XapaKTEPUCTUKAMH CHEXHOTO IMOKPOBA SIBISIOTCA €ro BHICOTA U IUIOTHOCTD.
Pacnonarast fTaHHbIMHM 00 3TUX BEJTMYMHAX, MOKHO BBIYHCIIUTH 3aI1ac BO/IbI B CHEXXHOM ITOKPOBE.

HaGnroneHus 3a CHEXXHBIM ITOKPOBOM COCTOSIT B OIPEEICHUH HATUYMS CHEXHOT'O IIOKPOBa,
CTENEHH MOKPBITHSA UM OKPECTHOCTEH CTAHIIMU, U3MEPEHUH €TI0 BBICOTHI U MIIOTHOCTH. Kpome Toro,
HAOJIOIAIOT 3a XapaKTepoOM 3aJleTaHusl CHEKHOTO IIOKpPOBAa M €ro CTPYKTYpOH, HalluuueM H
TOJILIMHOM JIEITHOM KOPKU U COCTOSITHUEM ITOYBBI TI0]] CHETOM.

Hanuune CHEXXHOro MOKpOBAa, CTENEHb MOKPBITHS U XapaKTep 3aJeraHusl OIpPEeIsIFOTCS
€XKEJIHEBHO B YTPEHHUH CpPOK HaONIOJCHUN MyTEM OCMOTpa BUAMMON OKPECTHOCTH CTAaHLUU C
OJIHOTO U TOTO k€ HanboJjee BO3BBIIIEHHOTO MECTa BOJM3M CTAaHLUU MO NECATUOAILHON IIKaje.
ITpy 3TOM 3amMCHIBA€TCSI YUCIO JECATBHIX JOJEH NOBEPXHOCTH, HMOKPHITONM cHeroM. Tak, ecnu
CHErOM TOKpBITa BCS MOBEPXHOCTH (BuanMMasi), craBaT 10, ecinu mokpeito okoio 0,3 Buaumoin
OKPECTHOCTH, TO 3amuchiBaeTcsa 3 u T.1. Eciau HaOmomaroTcss Hebonpmue narHa (menee 0,1 gactu
noBepxHocTH), cTtaBurcs (.XapakTep 3ajeraHus CHEKHOIO IOKPOB ONPEAEISIeTCs BU3YaIbHO:
paBHOMepHBIH (0e3 cyrpoOOB), yYMEpPEHHO pPaBHOMEpHBIH (HEOOIbLINE CYrpoObl), OYEHb

HEpaBHOMEpHBIH (OobIIMe CyrpoObl), CHET JISKUT TOJBKO MECTaMHu. BhICOTa CHEXHOTO MOKpOBa
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U3MEpPSIETCS €XKCIHEBHO B YTPCHHHH CpPOK HAONIOJCHUN MO TPEM MOCTOSHHBIM CHETOMEPHBIM
pelikaM, YCTaHOBJICHHBIM C OCEHHM HA METEOpPOJOrMYecKo Iuiomaake. Takke NPOBOISAT
CHETOMEpHBIE CBEMKH I10 MapIIpyTy, H3Mepsisi BBICOTY CHEXHOTO IIOKPOBA I1€PEHOCHOMN
cHeromepHoil peiikoil yepe3 10 nnu 20 M, a MIOTHOCTh CHEra C IOMOIIBIO BECOBOI'O CHETOMeEpa

gyepe3 100 unum 200 M.
Cueromepnas perika

ITocTosiHHas cHeroMepHasi peiika IpeACTaBisieT COO0M epPEeBSHHBIM OpyCOK AJIMHON OKOJIO
2M ¥ UIMPUHOM HE MEHee S5CM, pa3MEUYeHHbIH M pacKpalleHHbI Ha CaHTHUMETPOBbBIE JEJICHUS.
OceHpIO TIpH YCTAHOBKE PEWKH BOWMBAIOT B 3€MJIIO0 JICPEBSIHHBIM 3a0CTPEHHBIM CHU3Y OpYyCOK
JnuHoM 30-40 cM ¢ 3anMIIEHHOW CTYNEHBKOW, KOTOpas JOJKHA HAaXOJAUThCA HA YPOBHE 3€MHOMU
noBepxHocTU. Ha 3Ty CTyNeHbKYy yCTaHaBIMBAIOT peiiKy, IJIOTHO IpUKpenuB ee K Opycky. Ilpu
HaOmoIeHusAX Oepercss oTcueT ¢ TOYHOCThIO A0 1 cm. Ilpu 3TOM OTCUMTHIBaTH HAJO BCErja ¢

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

T Pl =P * e

Puc. 17. IlocTostHHas cHEroMepHas perka

IlepeHocHast cHeromepHasi peiika- 3TO JIEpPEeBSIHHBIM MPSIMOYTOJIbHBIM Opycok JummHOM 180
CM, IIUPUHON 4 CM W TONIIUHOW 2 CM, CHAOKCHHBIM METaUIMYeCKMM HaKOHeUHHKOM. Ha omHoit
CTOpPOHE OpyCKa HAaHECEHbl CAaHTUMETPOBbIE JeseHus. Ilpu morpyxeHun peiiku B CHEr ciexyer

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

Ha MeTeoponornyeckux CTaHIUAX ONPEAEIIAIOTCS CIEAYIOUINE XapAKTEPUCTUKU TOJI0IEAHO-
MU3MOPO3€BBIX OTJIO)KCHUW: BHUJ TOJIOJEAHO-U3MOPO3EBOr0 OTJIOXKEHUS; INPONOJIKUTEIBHOCTD
oOneneHeHus (BpeMs Hadajla M OKOHYAHUS SIBJICHUS); pa3MeEphl OTJIOKEHHUS Ha MPOBOJE; Macca
OTJIO)KEHUSI Ha OJIHOM METpe MpOBOJA; XOJA PAa3BUTHUSA IIpoliecca T0JI0JIETHO-U3MOPO3EBOrO
OTJIOKEHUS.

HaGntoneHuss mpoBOJSATCS Ha TOJIOJEIHOM CTaHKE, PACHOJOXKEHHOM B CEBEpHOW yacTu
MeTeopoorndeckor miuomaaku. CTaHOK COCTOUT U3 TPEX CTOEK C YKPEIUIEHHBIMH Ha HUX JBYMS
napam# MpOBOJIOB, KOTOPBIE CIIY)KaT MPUEMHUKAaMHU OTJIOKEHHH JbJa. B miane cToiiku oOpas3yror
IpsSMOM yroJi, 0JHa CTOPOHA KOTOPOI'O HalpaBlIeHa C CEBEpa Ha Ior (MEpUIUOHANbHAs), a ApyTasi- C
3amazia Ha BOocToK (mupotHas). IlpoBoga amunoit 90 oM, tuamerpom 5 mm. IIpu BeIcOTE CHEXHOTO
nokpoBa J10 50 cM HUXKHUE MPOoBOAa HaxoasTcs Ha Beicote 190 cM, a BepxHue —Ha BricoTe 220 cM
HaJl TOBEPXHOCTHIO MOYBHL. [Ipu OoIbIIel BICOTE CHEKHOTO MOKPOBA COOTBETCTBEHHO U OOJIBIIE
BBICOTA IOJBECKU IIPOBOIOB.

HwxHue npoBojga mnpu HaOMIOJEHUMM HE CHHMMAIOTCS, Ha HUX H3MEPSIOT IOINepeYHble
pa3Mepsl OTIIOKEHHUs. BepxHue mpoBoja CHUMAIOTCS JUIsl OINpeNeeHHs] MacChl OTIOXKeHus. s
9TOM ILeM Ha BEPXHUU MPOBOJ HAJEBAIOT CIELUAIbHYIO BaHHY, 3aKpbhIBalOT €€ U BMECTE C
MPOBOJOM MEPEHOCAT B MOMENIEHHE. BMeECTO CHATOTrO mMpoBOAAa YCTaHABIMBAIOT 3amacHOM. Maccy
OTJIOXKEHHs Ha y4yacTKe MpOoBOAA JUIMHOM 25 cM (AnuHa BaHHBI 25 CM),0Ka3aBILErocsi B BaHHE,
OTIPEeNIeNAIOT MOCe TasiHUSA C MOMOIIBI0O M3MEPUTENBHOrO cTakaHa ( B cM’).Macca OTIOKEHHS B
rpaMMax 4YHCIIEHHO paBHa 00beMy B KyOWYECKMX CaHTUMETpax. 3aTeM YyMHOXXEHHEeM Ha 4
OTIPEAEIIAIOT MacCy OTJIOKEHHUS, TPUXOAAIIYIOCS Ha | M JUTMHBI IPOBO/IA.

Pa3mepsl 0Ti0K€HUS U MacCy OINpPEAEISAIOT MOCE NPEKPALIEHUs] HapacTaHUs OTJIIOKEHUS.

Habmronenus mpoBOAST KaKaple JIBa yaca.
Ocanku, o0Opasywiumecsi Ha IOBEPXHOCTH 3eMJIM M HA NPeAMeTax

Poca npencrapiser coOOW MeJKHE KaledbKHA BOJIBI, TOSBIISIOIIAECS HA TO0YBE, TpaBe U
TOPU3OHTAIBHBIX MpEAMETaX B HOYHOE BpEeMS CYTOK TpU MOJOKHTEIBLHOM TemIeparype.
OO0pasoBanue pochkl OOYCIOBIEHO KOHIEHCAMEeW BOASHOTO Mapa M3 BO3AyXa B pe3yibTare
paIuaMOHHOTO M3JYYCHUS U OXJIKACHUS 3€MHOW MOBEpXHOCTH. Yarne Bcero oHa HaOIOIaeTcs
npu 6e3001a9HOM Hebe, KOT/1a U3TydeHUE YCUITMBAETCS, U TIPH C1ab0M BETpe U IITHJIC.

Hneii — 510 TBEPABIA MEIKOKPUCTAIUIMYECKHI OCaloK, 0Opa3yroIuiics , KaKk MpaBUjo, Ha
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TOPU30HTAIBHBIX TMOBEPXHOCTSIX B peE3yabTaTe WX pPATUAIMOHHOTO BBIXOJAKWBAHUSA, HO IIPH
OTpHULATENIbHBIX TEMIIEpaTypax.

H3mopo3zs — Oenblid, PBIXJIBIA OCAJ0K KPUCTAUIMYECKOTO WM 3E€PHUCTOrO CTPOCHUS,
HaOJIIOJAIONIMICS Ha BETBAX JIEPEBbEB, MPOBOJAX M APYTHX MPEIMETax B MOPO3HYIO MOTrOy IpHU
Ca0bIX BETpax. YCIOBHSIMH, OJIATONPUSATCTBYIOMUM OOpa30BaHUIO KPUCTATUIMYECKON H3MOPO3H,
ABIIIETCS HaJM4YMe JIEASHOIO TyMaHa WIM WIJl, HapAlMX B BO3JyXe, KOrjJa OTHOCHUTEIbHAs
BIaXHOCTh Onn3ka Kk 100%. B aToMm citydae KpHUCTauibl, y>K€ OCEBIIME Ha IMpeaMeTax, SIBISIOTCS
SIpaMu CyOIMMAIINK, BOKPYT KOTOPBIX IMPOMCXOIUT OBICTPOE HAapacTaHWE MYIIHCTONH 0axpoOMBbl U3
JensHbIX KpuctamioB. Kpucramnuueckass u3Mopo3b HaOJMIOJAETCs Yallle BCEro IMpPHU TeMIleparype
Huke -15°C.3epuuctas wu3Mopo3b oOpa3yercs BCIEACTBHE HaMep3aHUs Ha IpeaMeTax
MepeoXJakKICHHBIX Karenb TymMaHa. Ee HapacTaHuio cnocoOCTBYIOT OoOJbIIME CKOPOCTH BETpa,
rycTOM TymMaH ¥ HeOOJIbIIoNH Mopo3 (uatie -2...-7°C).

T'onone0 — cnoil MaToBOTO WJIM MPO3PAYyHOIO JibJA, HAPACTAIOUIErO0 Ha 3eMJIe WU
pa3IMYHBIX MpPEAMETax BCIEACTBHE 3aMep3aHus Kamelb MepeoXJIaXIeHHOTO JOXKIS WM MOPOCH.
OO6b1yHO TONONEN ObIBaeT mpu cinadbbix Moposzax (ot 0 mo -5°C). Muorama obpazoBaHue roioineaa
HaOJIIOAeTCs M MPU TOJIOKHUTEIBHONW TeMIlepaType, KOT/ia MPOUCXOAUT pe3Kasi CMEHa BO3TYIIHBIX
Macc. Ha moOBEpXHOCTH OXJIaXKJIEHHBIX MPEIMETOB, HMMEIOIINX OTPHUIATEIBHYIO TEMIIepaTypy,
BBINA/AI0T JOXKIb UM pOca, KOTOPBIE TOTYAC 3aMEP3atoT.

Bomnpocsl k Teme:

Yro mpeacTaBisioT coboil aTMocgepHble 0caaKu?

Ha xakue rpynmnsl pa3aenstorcst aTMOCepHbIe OCaaKu?

Kak BbIpaxaroT KOJIMYEeCTBO OCAIKOB?

Kak HaszpiBaercs mpulop A U3BMEPEHHS 0CaAKOB?

KakoBa KOoHCTpyKIIHs ocaakoMepa?

KakoBbl OCHOBHBIE XapaKTEPUCTHKH CHEKHOTO MOKpOBa?

Kak BBIUMCIISAIOT 3amac BOJBI B CHE)KHOM MTOKPOBE?

B yem 3akmrogaroTcst HAOMIOACHUS 38 CHEXHBIM TOKPOBOM?

Yro nmpencrasinsier co0oif cHeromepHas peiika?

10 Kak ycTanaBnuBaercs cHeromepHas peiika Ha METEOpOJIOTHYECKON mtomaaKe?
11. HazoBure ocaaku, o0Opa3yronmecs Ha MOBEPXHOCTH 3€MJIM U Ha IPeAMETax
12. B yem 3akiroyaeTcs KIIMMaTHIECKOe 3HAYCHUE CHEXKHOTO IMTOKpoBa?

LCoNoOARWNE

3AJJAHUE

1. OmpenenuTh BEIUYMHBI MPOAOKUTEIBHOCTH OCATKOB, UX CyMMbI 4epe3 10-MUHYTHBIE
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WUHTEPBAJIbIL.
2. BbIUUCINTB CPEIHIOI U MAKCUMAJIbHYI HHTEHCUBHOCTb OCaJKOB B MM /MMH.
3. IIpoBecTH n3MepeHHE KOJUYECTBA BBINABIINX OCAIKOB

4. TlpoBecTH HAOIMIOACHUS 32 CHEXHBIM IIOKPOBOM.

IIpakTnyeckas padora 6 B. HaGmonenus 3a o0aakamu.

Llenb paboOTHI — MOJIYYUTH MPEACTABICHUE O HAOIIOJCHUH 33 00JaKaMu M METOJUKE IPOBEICHUS
HaAOJIFOIEHUNA
3anaun pabOThI:
1. Omnpenenuts Gpopmy 001aK0B
2. OnpenenuTb KOJIMYECTBO 0OJIAKOB
3. Omnpenenenue BHICOTHI HUKHEHW IPaHULIBI 00JIaKOB (BU3YaAJIbHO)
CpenctBa: atinac o6sakoB. HaGmoneHust mpoBOAATCS HA OTKPBITOH IUIOMIAKE.
3agaHue:
1. O3HaKOMHTBCS C METOAMKOW IPOBEICHUS HAOIIOICHHUI 3a 00JIaKaMu
2. O3HaKOMHTHCS C aTJIacOM O0JIaKOB
3. TIpoBecTr HabMIOACHUS 32 O0IAYHOCTHIO
Pe3ynbrarhl: U3y4uTh METOAMKY MPOBEACHUS HaOMoAeHHs 3a obnakamu. [IpoBecTn HabmOAeHUS U
pe3yabTaThl HAOMIOACHUN TPEICTABUTH B BUJE 3aITUCH.

Knaccudukanms o61akoB

XapakTepucTuka OONAYHOCTH HY)KHA CHHONTHUKAM JJIsl TONyYeHUs JTaHHBIX O TEKYIIeH
HoroJie, /Ui NPOTHOCTUYECKUX LIeNeH, a TaKkkKe MPU 00CITy’)KUBaHUH aBUAIUH.

HaGmtonenus 3a 001a4HOCTBIO COCTOAT B OINpPENEJIEHUH KoJndecTBa 007aKkoB, UX (HopM U
BBICOTHI HaJ] YPOBHEM CTaHIIHH.

[Ipu MeTeoposornyeckux HaONIOEHUAX MPUHITa MOpdosornyeckas (110 BHEIIHEMY BHUY)
MEXyHapoaHas Kiaccuukanus oOiakoB, BkiIovaromas 10 poxoB, KOTOpblE B CBOIO OYepenb
MOJPA3JIENIAI0TCS Ha Psil BUAOB M PA3HOBUIHOCTEH:

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

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

7.Cnoucto-noxaessie- Nimbostratus (Ns)
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8.Cmowuctrie- Stratus (St)
Obnaka 6epmuKanbHO20 pa3sumusi — OCHOBAHUS ODbIYHO PACRONA2AIOMCA 6 HUJICHEM spyce, d
6EPUUILHBL MO2YM NPOHUKAMb 6 CPEOHUTL U 6 6EPXHULL APYCbl

9.Kyuessie- Cumulus (Cu)

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

Omnpenenenre KOIUYeCTBa 00IAKOB, T.€. CTENEHb MOKPHITUS Heba 00JaKaMu, TPOU3BOJUTCS
BU3YaJIbHO 1O AecATHOaIpHON mikane. HeoOXoauMo OLEHUT, CKOJIBKO JECATHIX J0JIeld HEOECHOro
CBOJIa 3aHATO OOJaKaMH, CYUTAsl MIPOCBETHI MEXIy OOJlakaMH Kak He0O, CBOOOTHOE OT OOJIAKOB.
Ouenp HeOOJNBIIME MPOCBETHl B pacyeT He mpuHuUMaroTcsa. bamn «0» cTaBUTCS MPH OTCYTCTBUH
00JIaKOB, a TakKe B TOM cllyyae, Korjma oOyakamu mokpeito meHee 0,5 Oamwra. Ecimu oOnaka
3akpeiBator 0,1 HeOocBoma, craBar 1 Oamr, 0,2 -2 6amwra u 1.4. [Ipn momHOM MOKpHITHH Heba
obnakamu ctaButcs 10 6amnos. [lpu Hamuyuu TpOCBETOB B 00JIaYHOM MOKPOBE, cocTaBistomux 0,5
Oasuta wim Menblie, mudpa 10 3akimtouaercs B kBaapar [.

[Ipn nHaOmromeHun oleHUBaeTCA oOOIIee KOMUYEeCTBO OOJIAKOB Bcex spycoB (oOmas
00J1a4HOCTh) M KOJIMYECTBO OOJAKOB TOJBKO HIKHEro sipyca (HMXKHSAS OOJAYHOCTh). 3aluch
MPOBOJMTCS B BHJIE JIPOOU: B YHCITUTEIIC - 00IIas, B 3HAMEHATEIIC ~HIDKHSS 00JIAYHOCTb.

[Ipu omnpenenenuu ¢opMm 00JAKOB TMOIB3YIOTCS MeXIyHapoIHOH MOpP(dOIOTHYECKOM
KIaccudukanuen, npuBeieHHoi B Atnace o0nakoB. [To ATtnacy o6makoB onpeaenstot ¢GopMy, BUA
Y Pa3HOBHUIHOCTU OOJIAKOB.

[Mpumep 3amucu: 0/0 — sicho; 8/0 Ci - o6nakoB HmxkHero sipyca HeT; 8/3 Ci ,Cu — obmast

0071a9HOCTh 8 0AJUTOB, 00TAYHOCTH HIKHETO sIpyca , IpeicTaBiIeHHas oomakamu CuU, 3 Oaa.
HN3mepeHue BbICOTHI HUKHEH IPAaHUIBI 00JIaKOB.

ITon BbICOTOM 001aKOB MOHMMAIOT BBICOTY MX HIDKHEH TPaHUIBI HAJl TOBEPXHOCTHIO 3EMJIH.
B ocHOBHOM H3MepsIOT BBICOTY 00JaKOB HMXKHEro M cpenHero sipycoB (He Bbimie 2500 m). Ilpu
TOM OIpEAeNsieTcs] BBICOTA CaMbIX HHU3KUX o0OnakoB. Ha MeTeoposiornyeckux CTaHIUSIX
npeo01aatoIyM, a Ipyu 00CITy)KUBAaHIH aBUAIIH OCHOBHBIM METOJIOM M3MEPEHUs BBICOTHI HUKHEN
IpaHUIIBI O0JIAKOB SIBJISIETCS CBETOJIOKAI[MOHHBIA METOA. DTOT METOJ pealu3yeTcsi B UMITYJIbCHOM
n3mepuresie BoicoThl 001akoB UBO -1M. B HeKOTOpBIX Citydasx OmpeaesieHUe BBHICOTHI HUKHEH
IPaHULbI 00JIAKOB MOKET BBIMOIHATHCS MAP-MUIOTHBIM METO/IOM.

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

Kaxk ob6pasyrorcs o6naka?
B uem 3akmrouaroTcs HaOIIOACHUS 33 00JIAYHOCTHIO?
MexnyHapoaHas KiaccuduKaius 00J1akoB

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

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

9. Kak npoBoasT onpeieseHue Koarm4ecTBa 001aKoB?

10. Kak omnpenensitor ¢opMy 0051aK0B?

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

3AJTAHUE

1. Onpenenuts popmy 00IaYHOCTH U €€ KOTUUECTBO.

Tema 7. AtmocdepHas nupkyasuusa. Kiumarooopazosanue. Mukpoxkiaumar.
IIpakTnyeckas padora 7.

Llenb paGoTHI: AaTh KOMIIEKCHYIO KJIMMAaTHUYECKYIO XapaKTePUCTUKY TEPPUTOPUN

Samauus

1. Ha3Batph KJIMMaTo00pa3yromue mporecchl
2. HazBarb reorpaduueckue HakTopsl KIumara

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

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

5.Chenarp KIMMAaTHUYECKUHA aHAINA3

6. CocTaBUTH KPaTKYyIO0 KIMMAaTHYECKYIO XapaKTePUCTUKY JII000i BEIOPAHHOM TEPPUTOPUH 110
IUIaHY:

1) pusuko-reorpapuueckoe Mmoa0KeHHe

2) BnusiHKE reorpaduyeckux (HakTopoB KIMMAaTo00pa3oBaHus : reorpaduieckasi IIMpPoOTa, BBICOTA
HaJl YpPOBHEM MOpSsI, pacipeieJICHUe CyIIH U MOpsl, OKeaHH4eCKUe TeueHus, popmsl penbeda,
pacTUTENbHBINA TOKPOB, TOYBA

3) ocHOBHBIE (PAKTOPHI KIMMATOOOPA30BAHMS:

COJIHEYHasl paauans (COTHEYHas paguanus— TeMIlepaTypa BO3IyXa);

LUPKYJISIUsS aTMOc(epsl ( THITBI BO3AYIIHBIX Macc, OapruuecKue IEHTPHI 110 Ce30HaM, HalpaBJICHHE
TOCHOJICTBYIOIINX BETPOB

4) pactipesienieHHe OCaIKOB IO CE30HaM;

5) THI KJIMMaTa U OCHOBHBIE €TO YEPTHI;

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

Tema 8. Knumartsl 3emin
IIpakTnyeckas padora 8.

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

1.Paccmotpets cxemy kiaccudukanuu b. Anmcosa. JlaTe xapaktepuctuky kimumara Poccun
COIJIaCHO KJaccu(pUKauu AiarcoBa

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

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

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

KoHTponbHbIE BOIPOCHI.

1.Oxapaktepu30BaTh CpEIM3EMHOMOPCKUN KIUMaT
2.PaccmoTpets TeppuTopuio Poccuu 1 onpeeniTh THITHI KITMMaTa
3. JlaTb cpaBHUTENBHBIN aHANINU3 Ki1uMarta JIoHaoHa U AcTaHbl

4. Kakue K1MMaThl caMble paclpoCTpaHEHHbIE Ha 3eMie

5. Oxapaxrepuzoarb knumar Cpennero [loBomxbs

Tema 9. KpynnomacmradHble H3MeHEHUS] KJIMMATA
IIpakTnyeckas padora 9.

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

3az[aH1/Ie: IMOCTPOUTH KOMILIICKCHBIC rpa(bm(ﬂ roaoBOI'0 X0aa OCHOBHBIX IoKa3aTejieil Kiumara
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(TPOJOKUTENILHOCTh COJIHEYHOTO CUSIHUS, TEMIIEPATyphl U BIAXXHOCTH BO3/yXa, KOJIMYECTBA
0CAJIKOB) JJIsl KOHKPETHOT'O T'0J1a M CPABHUTH MX CO CPEIHUM MHOTOJIETHHM TOJIOBBIM XOJIOM.
JlaHHbIe IpUBEJEHBI B TAOIULIE.

Pexomenpanuu:

[Tpu noctpoenun rpayKoB y4ecTb, 4TO [0 FOPU3OHTAIILHOW OCH OTKJIA/IbIBAIOTCS MECSLBI B
Mmacirade 1 cm: 1 mecsn

ITo BepTHKaIBHOM OCH MPOJOIKUTEILHOCTh COJIHEYHOT'O CUSHUS NPUBOAUTCA B MacuiTabe 1 cm: 40
4acoB, TemrnepaTypa Bo3ayxa 1 cm:4°C, oTHocutenbHas BiaxHocTh 1 cM:10%, Koau4ecTBo 0caakoB
naercsd B BUJIE CTOJIOMKOB B macirade lem: 10Mm.

B onmcanuu rpadgukoB HEOOXOIMMO YKa3aTh HanOOJbIlIEE U HAUMEHbIIIEe 3HAYCHUE B TOJLY,
aMILTUTYAY FOJI0OBOI0 X0/1a KaX10ro IoKa3aTess KiuMaTa, BpeMs (Mecsll ) HaCTYIUICHUS
MaKCUMyMa U MUHIMYyMa B KOHKPETHOM TOAY M [0 MHOTOJICTHUM JIaHHBIM.

ComnocTaBiieHre JaHHBIX KOHKPETHOI'O r0J1a CO CPeIHUMHU MHOT'OJIETHUMU 3HAUYE€HUSAMH (HOPMaMHu )
MIO3BOJIUT OTIPENICIUTh AHOMAJIUH (OTKJIOHEHUS! OT HOPMBI) 3HAYEHUH 3TUX BEIIMYHH B U3y4aeMOM
TOJy ¥ BBISIBUTH MECSILIbI C ITOJIOKUTEIbHBIMU M OTPUIIATEIbHBIMU AHOMAJIUSMHU.

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

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

KoHTpoIbHBIE BOITPOCHL:

1. Ilepeuucnaure BO3MOXKHBIE  NPUYUHBI HM3MEHEHUW KIUMara Ha MPOTHKEHUU
CYIIECTBOBaHUA 3e€MJIU
[Tepeuncnure KpaTko METOJIbI BOCCTAHOBIICHUSI KIIMMATOB MPOILIOTO
OxapakTepu3ynTe KIMMaTHYECKUE YCIOBUS MIICHCTOICHA.
4. Korpaa Hauanoch nocieaHee ojaeaeHeHue?

wn
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Kak MeHsuIcs KiuMaT B HICTOPUYECKOE BpeMs?

Kakne ©HaOmrogamuch W3MEHEHWS KIMMara B MEPHOJ HWHCTPYMEHTATbHBIX
HaOJIFO NeHnit?

7. KakoBbI OCHOBHBIE PUYMHBI BO3MOKHBIX aHTPOIIOTCHHBIX M3MEHEHHUI KIIMMaTa.

oo

7.JIABOPATOPHBIE PABOTDBI, ITIPAKTUKYM

JlanHbli Bu padboThl He npeaycMoTpeH Y11

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

Jannsiii Bug pabotsl He pexycmoTpeH YL

9.MMEPEYEHD BOITPOCOB K 3AYETY

RoOoo~NoGO~LNE

0.
11.
12.
13.

Yro Ha3wiBaeTcst arMochepoii?

Uro takoe crpatudukays armochepsr?

Ha kakue cdepsr neautcst atmocdepa.
Kaxkwue ra3bl BXOJAT B cOCTaB BO31yxa?

B dem 3akmirouaercs 3amuTHast poJib 030Ha?
Kaxkast Hayka Ha3bIBaeTCsI METECOPOJIOTHEH?
Yto Ha3BIBaeTCS KIUMATOJIOTHEH?

Yro Takoe moroma?

KakuMu BeTMYMHAMY M KAKMMU SIBJICHUSIMU XapaKTepu3yeTcs noroja?
HazoBute ocHOBHEIE MCTOABI UCCIICAOBAHMA, IPUMCHACMBIC B MCTCOPOJIOTUH.
Yro Takoe a’dpoJIOTHUECKUE CTAHITMH U KaKue HAOIOICHHUSI OHU BEAyT?
Yo Takoe METEOPOJIOrHYECKasi CETh?
Ha3oBure OCHOBHBIE TpeOOBaHHMsSI K  METECOPOJOTHYECKOW  CTaHIMM H K

METEOPOJIOTUYECKUM MPUOOpaM.

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

HanoOoJee

23.
24,
25.
26.
27.

Onummre 3anaun BceMupHOM METEOPOIOTHYECKON OpraHU3aluy.

st kakux neneit mpennasHadyeH 6aporpad? Uro takoe 6apuueckast TCHIACHITUS?

KakoBa posnb BogsgHOrO napa B armocgepe?

Kak MeHsieTcst cocTaB Bo3tyxa ¢ BEICOTOM ?

Yro Takoe a’p030JIM U KaK OHM MOMaJaT B aTMochepy?

UTto Takoe po3a BETPOB M KaK OHA CTPOUTCS?

HazoBute npubops! 17151 U3MEpPEHUs HApPaBJICHUs U CKOPOCTH BeTpa

Yo Ha3bIBaeTCS NPSIMOU COJTHEYHOM parauein?

Kak mormnomraercs conHeuHast paavanusi B atmMocgepe? Kakue BemiecTBa  sIBISIOTCS
CUJIbHBIMU MOTJIOTUTENSAMU ?

Yro Takoe anbOeno? UeMy paBHO IUIaHETapHOE anboen0?

Yro Takoe kapThl bapuyeckoii Tonorpadpun? Yro Takoe nzorumca?

Yro Takoe cuHonTHueckas kapra? Ha3zoBure npusemMHbIe KapThl

UTo HA3BIBAIOT TETUIOBBIM PEKUMOM aTMOC(hephI?

Ha3zoBure OCHOBHBIE TIpoIlECCHl NEpeJaud Temla OT 3€MHOW IOBEPXHOCTH B

atMochepy?

28.

Kakue (1)I/I3I/I‘-ICCKI/IC MpoLeCChbl ONPCACIAOT pa3JMduC B TCIIJIOBOM PCKUMC IIOYBBI U

BoJI0eMOB? Kak 3T0 paznuyue BIUSET Ha TEMIIEPATYPY MOBEPXHOCTH CYIIA U MOPSI?

29.
30.

Yro Takoe cyTo4Has aMIUIMTY/AA TEMIIEPATyphl Bo3ayxa?
Yro Takoe MEXIyCyTO4YHas H3MEHYMBOCTb TEMIIEPATypbl M KaK OHA MEHSETCS B

3aBUCUMOCTH OT IIUPOTHI?

31.

®opma A

Urto Takoe 3amopo3ku? Kakue npouecchl IpUBOIAT K UX MOSBJICHUIO?
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32. Uto Takoe MHBEPCHUS TEMITEpaTyphI?

33. Yro Ttakoe BIaroobopot?.

34. Yro Takoe kouaeHcaiusa? Kak mpoucxoaut koHaeHcanus B atmocdepe?

35. Yro Takoe obnaka? Yro takoe Tyman? Kakas pazHuia Mexay o0JIakoM U TyMaHOM?

36. OnumuTe MEXIyHapoAHYIO Kiaccudukamuioo o0nakoB. Kak jgemsarcs oOmaka 1o
BBICOTAM MX 00pa3oBaHus?

37. Kakum 00pa3om noapasaeistoTcsi 0CaIKy B 3aBUCUMOCTH OT YCJIOBUNA UX 00pazoBaHus?

38. HazoBwute u onuimmte mpuOOp A7 U3MEPEHUS OCAJIKOB.

39. Kak nmpoBoasTcs HaOII0IeHUS 32 CHEKHBIM ITOKPOBOM?

40. Onumure MOroly B IUKIIOHE

41. Onumure MOToy B aHTUIIMKIIOHE

42. Yto nmoHmmaercs o armochepHbiMu ppoHTaMU?

43. Yto Takoe HeMepuoIndecKrue U3MEHEHHSI TOTObI?

44. 13 kakuX KOMIIOHCHTOB COCTOHT KJIMMaTHYeCKasi CHcTeMa?

45. Ilepeuncnure reorpaduueckre GakTopbl KIUMATa.

46. KaxoBo BIMsSHUE HA KIMMAT reorpadu4eckoil mmpoTol?

47. Kak BrnusieT Ha KJIMMAT BbICOTa MeCTa HaJl ypOBHEM MOpsi?

48. Kak BiusieT Ha KJIMMAT PacIipe/ie]ICHIE Ha 36MHOM IIape CYIIXA U MOpsi?

49. Kakum 00pazoM BIIMSET Ha KIMMAT DPACTUTENBHBIN U CHEXHBIA TOKPOBBI?

50. YTo moHMMAaETCS 10T MUKPOKIMMATOM?

51. OnumuTte 0co0EHHOCTH MUKPOKJIMMAT Jieca.

52. B geM 3ajmava KiacCU(UKAIUHA KIUMATOB?

53. Ckonbko TUTOB KIMMaTa B Kiaccudukanumn B. Kennena?

54. Kakoii rmaBHBIN TPUHITUN TOJI0KEH B 0CHOBY Kiaccudukanuu JI.C. bepra?

55. Kakoii rmaBHBI NPUHIMI  TOJOXEH B OCHOBY Kiaccudukanuu kaumatoB b.I1.
AnucoBa?

56. IlepeuncnuTe BO3MOXKHBIE MPUYMHBI W3MEHEHMH KJIMMara Ha MPOTSIKEHUH
CyIIIECTBOBaHUS 3EMIIH.

57. Tlepeuncnute KpaTKo METOJIBI BOCCTAHOBIECHUS KJIMMATOB MPOIILIOTO.

58. Kak MeHsuIcs KIMMaT B HICTOPUIECKOE BPEMSI?

59. Kaxkue Habmoanch M3MEHEHUS KIIMMaTa B IIEPUOJT MHCTPYMEHTATbHBIX HAOTI0eHHI ?

60. KakxoBbl OCHOBHBIE TPUIMHBI BO3MOXKHBIX aHTPOTIOTCHHBIX H3MEHEHHH KIInMaTa?

10.CAMOCTOSATEJIbHAS PABOTA CTYJAEHTOB

Conepxanue, TpeOOBaHMS, YCIOBHS U TMOPSAJOK OpPTaHU3AIMH CAMOCTOSTENLHOM pPabOTHI
oOydaromuxcsi ¢ yueroMm (Gopmbl 00ydeHUs ompenenstorcss B coorBercTBuu ¢ «llonoxenuem 06
OpraHu3alMi CaMOCTOSTEILHON pabOThl 00YUAIOIUXCSA», YTBEPKIEHHBIM YUeHbIM coBeToM Yil'yY
(mpotokon Ne8/268 ot 26.03.2019 1.).

dopma o0yueHus — ouHasi.

®opma
Bua camocrosiTe1bHOM padoThI KOHTPOJIA
(npopabomka yuebHo20 mamepuana, Oobem | (nposepka
Ha3Banue pa3jaesioB u TeM peuieHue 3a0ay, peghepam, 00K1AO, B peuienus
KOHMPObHAsL paboma, no020MmosKa K yacax 3a0au,
coaue 3auema, 3K3amena u op.) peghepama u
op.)
1. Beenenue e IIpopaboTka ydeOHOro MaTepHaa ¢ 6 TECTHPOBAHHE,
MCITOJIb30BaHUEM PECYPCOB yUeOHO- YCTHBIH
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METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO orpoc,
obOecreueHus TUCIUILINHEL 3a4eT
e [loaroroBka K TECTUPOBAHHMIO;
o [loaroroBka K ciade SK3aMeHa
2. Bosmyx uarmocdepa | e TIpopabGorka y4eOHOro Marepuaia ¢ 8 TECTHPOBAHHE,
UCIIOJIb30BAaHUEM PECYpCOB yueOHO- YCTHBIi
METOJAMYECKOT0 ¥ HHPOPMAIIMOHHOTO O1Ipoc,
o0ecrieYeHHsT TUCIUILIMHEL, 3a4eT
e [loaroroBka K TECTUPOBAHHMIO;
e JloaroToBka K cjade dK3aMeHa
3. Pagmanus B atmocdepe | o TIpopaGoTka y4eOGHOrO Marepuaia ¢ 8 TECTHPOBAHMNE,
MCIIO0JIb30BAaHUEM PECYPCOB yueOHO- YCTHBIH
METOAMYECKOr0 M HH(POPMAIIMOHHOTO omnpoc,,
o0ecrieueHnsT JUCLUILIMHEL, 3a4eT
e [loaroroBka K TECTUPOBAHHMIO;
e JloaroroBka K cjadue dK3aMeHa
4. bapuueckoe moJie u e [IpopaboTka yuyeOHOTO MaTepuana ¢ 6 TECTUPOBAHUE,
BETEP UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBI
METOIMIECKOT0 U HH(POPMAITUOHHOTO OIpoc,
obecneyeHns JUCIUIUINHEI; 3a4CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k cipade sK3aMeHa
5. Temnnooi# pexxum e TIpopaboTka yueOHOTO MaTepuaa ¢ 10 TECTUPOBAHUE,
aTMocQepsl UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOAMYECKOT0 U HH()OPMAIIHOHHOTO Ompoc,
obecrieueHns AUCIUIIIHHBL 3a9CT
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k cjpade SK3aMeHa
6. Bona B atMocdepe e [IpopaboTka yueGHOro MaTepuana ¢ 10 TECTHPOBaHHE,
UCIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOIUYECKOTO ¥ HHPOPMAIIMOHHOTO ompoc,
obecrieueHns AUCIUIINHBL 3a9CT
e [loaroroBka Kk TECTUPOBAHUIO;
o JlonroroBka Kk ciade DK3aMeHa
7. AtMocdepHas e [IpopaboTka ydeOHOTO MaTepraa ¢ 8 TECTUPOBAHUE,
HUPKYJIALUA. HCIIOJIb30BaHUEM PECYpPCOB yUeOHO- YCTHBIH
KnnmarooGpasoBaHue. | METOAMYECKOTO U MH(POPMAIHOHHOTO orpoc,
MHuKpoKIMMaT 00eCTIeueH S TUCITUILTIHBL, 3aveT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka Kk claue SK3aMeHa
8. Kimmartsl 3emuu ° Hpopa60TKa yqe6H0ro Marepuaa c 10 TECTUPOBAHUE,
MICTIONIb30BAHUEM PECYPCOB yIeOHO- YCTHBIN
METOUYECKOTO ¥ HHPOPMAIIMOHHOTO onpoc,
obecredeHns AUCIUTUIHHBL, 3a9cT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K ciadue SK3aMeHa
9. KpynnomacuiraGHble e [IpopaboTka yueOHOTO MaTepuaa ¢ 10 TECTUPOBAHHE,
NU3MEHCHUS KiITUMaTa HCITOJIb30BaHUEM PECYPCOB y4eOHO- YCTHBIH
ompoc,
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METOAMYECKOrO U HH()OPMAI[HOHHOTO
obOecreueHus TUCIUILINHEL

e [loaroroBka K TECTUPOBAHUIO;
e [Jloaroroska x caaue dK3aMeHa
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11.YYEBHO-METOJNYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
JTACIHATLITAHBI

a) Cnucoxk peKkoMeHAyeMOM JINTepaTypbl
OCHOBHAS:

1. ITokpoBckas, E. H. Dkonorunyeckas xumus atmochepsl YuebHoe mocooue. / E.
H. IToxpogrckast - Mocksa : M3natensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7. -
Tekct : onexrponnbii // OBC "KoncynmeranT crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785432302267.html

2. 2. Mypta3os, A. K. ®usuka 3emin. Kocmudeckne BO3JIEHCTBUS HAa TEOCHCTEMBI : ydeOHOE

nmocobue mas By3oB/ A.K.MyprazoB.— 2-¢ wu3zd., mepepadb. m jgom. — Mocksa .
M3narensctBo Opaiit, 2022. — 268 ¢. — (Bricmiee obOpa3oBanme). — ISBN 978-5-534-
11473-7. — Texkcr : snektponnbiii // OOpazoBarensHas miardgopma HOpaiT [calfT]. —

URL: https://urait.ru/bcode/493500

AOIMOJTHUTEJ/JIbHAA:

1. Kysuenona, D. A. I'uaposorusi, METEOPOJIOTHS M KJIMMATOJOTHS: KIMMATHYECKUE PACUEThHl :
yuebHoe mocobue / 3. A. Kysnernosa, C. H. CokonoB. — HukHeBapToBck : HuxkHeBapTOBCKUM
rocymapcTBeHHbI yHHBepcuteT, 2019. — 86 ¢. — ISBN 978-5-00047-509-6. — Tekcr :
anekTponHbd // LudpoBoit obpazoBarensHblii pecypc PR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/92793.html

2. @enopo, B. M. MHcomsnus 3eMau U COBpeMeHHbIC M3MeHeHus kimmara/ B. M. @emopos -
Mocksa : DUSMATIJIUT, 2018. - 232 c. - ISBN 978-5-9221-1761-6. - Tekct : 3JIEKTPOHHBIH //
9BbC "KoHcynbTaHT cTyneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785922117616.html

3. Xaxanwmna, T.MW. Xumusa oxpyxaromei cpensl: yueOHuK s By3oB/ T.UW. XaxaHuHa,
H.T. Hukutuna, U. H. IleryxoB. — 3-¢ u3n., mepepabd. u morm. — Mocksa : M3marenscTBo
FOpaiit, 2022. — 233 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00029-0. — Texkcr :
AJIEKTPOHHBIN /l O6pa3zoBaTenpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/488615

4. Ob6onenckuii, B.H. Kparkuit kypc wmereoponoruu/ B. H. O6onenckuii. — Mocksa :
WznarensctBo KOpaiit, 2022. — 200 ¢. — (AnTonorus meicinu). — ISBN 978-5-534-10497-
4, — Tekcr : oanexktpoHHbi // OOpaszoBarenbHas 1iatdopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/495075

yueOHO-MeTOoAnYecKas:

1. CanaxoBa P. X. Meronudyeckue pEeKOMEHIAIMHM JJIsi BBIOJHEHUS CaMOCTOSTENBLHOM
paboThl CTYACHTOB MO AUCIUIUIMHE «YdeHue o0 aTrMocdepe» Mg IKOJOTUUECKOro (haKyabTeTa
/P.X. CanaxoBa; VYnl'Y, DOkon. dak. - VYaesaock : Yal'V, 2019. - 3arn. ¢ »skpana;
HeonyOnukoBanHbIN pecypc. - OnekTpoH. TekcTtoBbie naH. (1 daitm : 279 Kb). - Tekct :
anekTponHbIi. http://lib.ulsu.ru/MegaPro/Download/MObject/5181

2. Canaxosa P.X. YuebHoe nmocobue yisi caMOCTOSATENbHON pabOThI CTYAEHTOB IO
mucruminae "Yyenune 06 atmocdepe” / P. X. Canaxosa; Yal'V, Okomn. dak. - YibsHoBek : Yal'V,
2019. - 3armn. ¢ skpana; HeomyOnukoBaHHBIN pecypc. - DIEKTPOH. TEKCTOBBIE JaH. (1
¢aiin : 225 KB). - Tekcr : 371eKTpOHHBII. http://lib.ulsu.ru/MegaPro/Download/MObject/1502

3. CamaxoBa P. X.Meroauyeckue pEeKOMEHIAIMU JUIsl BBIMOJHEHUS CAMOCTOSTEIIBEHON pPa0OThI

CTYJCHTOB 10 JAUCHUIUIMHE «METeoposIorus U KIMMATOIOT sy ISl SKOJIOTHYeckoro  dakyiabTera / P.
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X. CanaxoBa; Yal'Y, Okoin. ¢ak. - YiaesHoBek : Y'Y, 2019. - 3arn. ¢ skpana; HeonmyOnmukoBaHHBIH
pecypc. - OmektpoH. TekcroBele maH. (1 daiin : 277 Kb). — Texkct : SIEKTPOHHEIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/5183

4. Canaxoa P. X. Meromndeckne peKOMEHIAIMW IS BBITOJTHEHHS CaMOCTOSTEIBHON padoThI
CTYIEHTOB TO aucuuiummHe «JlecHas wmeTeoponorus» st dKomormdeckoro ¢akymereta / P. X,
CanaxoBa; Yal'V, Oxon. dak. - YabsaoBck : Yal'V, 2019. - 3arn. ¢ skpana; HeomyOnukoBaHHBIH
pecypc. - OmektpoH. TekctoBeie maH. (1 daitm : 300 KB). - Tekcr : AJIICKTPOHHBIH
http://lib.ulsu.ru/MegaPro/Download/MObject/5184

CornacoBaHo:

- 1
Hauansauk otaena Hb Ynl'V / OxyneBa U. A. / V4 - / " / 2022
HomxHocTh coTpynHuka Hb (05[] TO/ITHCH Jata

0) IIporpammHoe obecneuenme:
1. OC MicrosoftwWindows
2. MicrosoftOffice

3. «MoitO¢uc CrangapTHBII
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1. D1eKTpOHHO-0MOIHOTEYHbIE CHCTEMbI:

1.1. Iludposoii obpazoBarensubii pecype [PRsmart : 3JIEKTPOHHO-ONOmMOoTEUHas cucTeMa !
cait / OO0 Kowmmanust «A# Ilm Ap Memua». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — PexxuM 1ocTyma: [uis 3aperdCTpHp. IOJb3oBaTeNeH. - Texer :
3JIEKTPOHHBIN.

1.2. O6pasoBarenbHas miaargopma IOPAVT : o6pazoBaTelbHBI pecype, 3NEKTpPOHHAs
oubmmoreka : cait / OO0 DeKTpOHHOE H3JATEILCTBO IOPAMUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum 1ocTyna: Juis 3aperucTpup. nosb3osarenel. - Texer : 3JIEKTPOHHBIH.

1.3. KoHcynsTaHT Bpaya. DIEKTpOHHAs MEIMIMHCKas GubmmoTeka : 6asa JaHHBIX : CalT /
OO0 Beicmas [mKONa OpraHW3aMM W  YIPABJIEHHS 3]paBOOXpaHeHHeM-KOMIUICKCHBIH
MeIUIMHCKYH KoHCAnTHHT. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYyTa: ISl 3apErHCTPHp. 0Jb3oBatenet. — TeKCT : 3IeKTPOHHBIN.

1.4. Bonpias MeIMIMHCKAsS OGHOITHOTEKA : OIEKTPOHHO-OMOIMOTEdHAs CHCTEMa @ CalT /
00O Bykarr. — Tomek, [2022]. — URL: https://www.books-up.ru/ru/library/ . — Pexum xoctyma: s
3aperuCTpHp. MOJIB30BaTeNeH. — TEKCT : 2JICKTPOHHBIX.

1.5. DBC Jlaus : s1eKkTpoHHO-6u6mMoTeunas cucrema : cait / OO0 OBC Jlanb. — CaHkKT-
IlerepGypr, [2022]. — URL: https://e.lanbook.com. — Pexum pocTyna: Ui 3aperHCTpHP.
Hosp30BaTeNel. — TEKCT : DMEKTPOHHBIH.

1.6. OBC Znanium.com : 3IeKTpOHHO-OuGmMoTeyHas cucreMa : cait / OOO 3nanHyM. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum JocTynma : i 3aperucTpup.
T0JIb30BaTENeH. - TEKCT : 3EKTPOHHBIH.

1.7. Clinical Collection : Hayuro-uH}OpManuonHas 6asa manEsx EBSCO / EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3el-1191-
414b-8763-297828f9f7e1 %40sessionmgr102 . — PesxuM f0cTyna : [UIsl aBTOPHU3. [OJIB30BATENCH. —
TexcT : 3JeKTPOHHBIN.

1.8. Baza manHBIX «PycCKHif Kak MHOCTPAHHBIA» : 37IEKTPOHHO-00pa30BaTe/IbHbIA pecype
JUT HIHOCTPAHHEIX cTyaeHToB : caiit / OO0 Kommnanus «A# ITn Ap Menua». — Caparos, [2022]. —
URL: https://ros-edu.ru. — Pexum pocryma: JUIs 3aperHCTPHP. nons3oparenei. — Teker
9JIEKTPOHHBIH.

2. KoncynprantIlmoc [DIeKTpOHHBIA pecype]: cnpaBovHas NpaBoBas CHCTEMA. /000
«Koncymprant [lmocy - DieKTpoH. AaH. - Mocksa : KoncynsrautlLmoc, [2022].

3. Ba3bl JaHHBIX NEPHOAUYIECKHX H3TaHMM:

3.1. Basa JaHHBIX NepHOIMYecKHX u3aHui EastView : 3IEKTPOHHBIE JKypHAIIBI / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryna :
JUISE aBTOPH3. TIoJb30Barenef. — TeKCT : 9eKTPOHHBIH.

3.2. eLIBRARY.RU: nayunas onexTpoHHas GuGmmotexa : cair / OOO Haygnas
DinexrponHas bu6morexa. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyna @ it
aBTOPHM3. MOJb30BaTelel. — TEKCT : JIeKTPOHHBIH

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. — PexuM JjocTyma : JUIi aBTOpH3. TOJb30BaTeNned. — Texer :
3JIEKTPOHHBIN.

4. denepanpHas rocyJapcTBeHHas HWHPOPMANHMOHHAS CHCTEMA «HanuoHanpHas
3JIeKTPOHHAs OHOIMOTEKa : JJIEKTPOHHAA GHOIHOTEKA ! caiir / ®I'BY PI'B. — Mocksa, [2022]. -
URL: https:/m36.pd. — Pesxum goctyma : Ajis MONb30BaTeNCH Hay4HOU OubmuoTexu. — TekeT :

3JIEKTPOHHBIN.
5. SMART Imagebase : HayuHo-nH(bOpMAaIHOHHAs 6a3a JaHHBIX EBSCO // EBSCOhost :
[mopra]. - URL: https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
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1a2ff8c552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum poctyma : IS aBTOpH3.
nonb3oBateneit. — M300paxenue : 3JIeKTPOHHBIE.

6. ®enepanbubie HHGOPMALHOBHO0-00pa3oBaTeAbHbIE IOPTAJIBI:

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

6.2. Poccuiickoe oOpasosanue : dpenepanbablii noprain / yupemurens GIAY «OUILTO». —
URL: http://www.edu.ru. — TekcT : 37I€KTPOHHBIH.

7. O6pazoBaTenbHbIe pecypebl Yal'y:

7.1. Dnextponnas 6ubmmoreunas cucrema Yil'V : Moaymb «DnekTpoHHas GuOmHOTEKa»
ABUC Mera-ITPO / 000 «Jlara Dxcnpecey. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIs ToJb3oBaTenelf HayqHoH 6ubmuoTekn. — TEKCT @ INCKTPOHHBIH.

CornacoBaHo: > 4 % —
o mou liln T | oz tote A /5 /f'/r\/ /9 0% 2%
Jlo¥oxkrocTs cotpyanmuka YATHT OHO /"/‘VO}MCB Jara

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Ay,IlI/ITOpI/II/I AJI1 IIPOBEACHUA JIGKIIHI;'I U CEMHUHAPCKUX 321H$ITPII>1, JJI1 IIPOBEACHHWA TCKYLICTO
KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTeCTallu, 'pyIIoOBLIX U HHAWNBUAYAJIbHBIX KOHCYJIBTaHI/Iﬁ.

AyIUTOpHM  YKOMIUICKTOBAaHBI  CIICHUAIM3UPOBAHHOW  MeEOeNblo, YYeOHOH  JOCKOIA.
Aynuropun Afis TPOBEACHUS JEKIUH 0OOpPYAOBAaHBI MYJIbTUMEIUIHBIM OOOpYIOBAaHUEM IS
npenocTaBiieHuss nHGopMamuu OONBIION ayauTopuu. [loMeneHus AT caMOCTOSATEIbHOW PaOOTHI
OCHAIIIEHbl KOMITBIOTEPHON TEXHHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTn «MHTepHeT» u
obecrieueHneM JIOCTyMna K 3JIEKTPOHHON HMH(OpPMAIMOHHO-00pa30BaTEIbHON Cpenie, IEKTPOHHO-
OMOTMOTEYHOU CUCTEME.

13.CHEHUAJIBHBIE YCJIOBHUSA AJ151 OBYYAIOIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMMH 310POBbS

B cnyusae HeoOxomumMocTH, oOOydYaromuMcs €3 YWCIa JUIl C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3710pOBbsl (IO 3asIBJIEHUIO OOYyYarolerocs) MOTYT IpeajaraTtbCsi OJHU U3
CICOYIOMUX BAapHAHTOB BOCIIpHUATHUA I/IH(l)OpMaIH/II/I C YUE€TOM ux HHIUBHUAYAJIbHBIX
NcUXo(U3NUECKUX 0COOEHHOCTEMH:

— JUIA JIMI] ¢ HApYLICHUSIMU 3PEHUsS: B MEYaTHON (opMe YBETHYEHHBIM HIpUPTOM; B hopme
AIIEKTPOHHOI'0 JOKYMEHTa; B popme ayauodaiina (mepeBo] yueOHbIX MaTepUaioB B ayauodopmar);
B MeyaTHOW Qopme Ha s3blke bpailng; uHAMBHIyallbHbIE KOHCYJIbTAlUM C IPHUBICYCHHEM
TU(IOCYPIOTIEPEBOAUNKA; MHIMBUAYAIbHBIC 33aHNs M KOHCYJIbTAIUY;

— JUId JIUI] C HapyUIEHUsIMH cIyXa: B MeyaTHo (opme; B popme 3JIEKTPOHHOTO JTIOKYMEHTA;
BUZEOMaTEepUaIbl €  CyOTUTpamMH; HMHIMBUAyaJbHbIE KOHCYJIbTAlMM C  HPHUBJICYECHUEM

CypAonepeBOAYNKa; MHAUBUAYAJIbHBIC 3aJaHUS U KOHCYJIbTalluH,

— JUId JIUI] ¢ HAapYIIEHUSMU OTMOPHO-ABUTATEILHOIO ammnapara: B nedatHoil popme; B popme
AJIIEKTPOHHOTO JOKYMEHTA; B hopMe ayauodaiisia; MHAUBUAYAIbHbIE 33/1aHUS U KOHCY/IbTAIIUH;

- B Cllydae HEOOXOIUMOCTH HCITOJIb30BaHMs B y4COHOM MPOIECCe YaCTUIHO/ HCKITFOYUTEIHHO
JTUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJorui, opranm3amnus [IIIC ¢ oOyuatomumucs ¢ OB3 u
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WHBaJIMJIaMU [IPEeIyCMAaTPUBACTCS B AJIEKTPOHHON HH(GOPMalMOHHO-00pa30BaTeNbHOM cpefe ¢
Y4ETOM MX UHIUBUAYAIBHBIX MICUXO(U3NIECKHX OCOOCHHOCTEN

o)
PaspaGoTunk // s /ng%%c( 227 /75( 4 /ﬁa C&Gﬁéﬂ/& A,

v
&éﬂnucs JIOJDKHOCTh OUO
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