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1. EJIU U 3AJIAYH OCBOEHU A JUCHUITJIMHBI

Llesin ocBOeHUS AMCHUIIMHBI:

- TIOJIyYCHHE CTYACHTAMH KOMILJIEKCAa HAay4YHBIX 3HaHUH 00 aTMocdepe M MPOHCXOAALIMX B HEi
($U3NUECKUX U XUMHUYECKUX MpoLeccax, (OpMUPYIOMIMX MOTOAY U KIMMAT HAIeH MIaHEeThI;

- popMHUpOBaHKE y CTYACHTOB 3HAHUI O COBPEMEHHOM KJIMMaTe M KIMMaTax IMPOILIOro, BKIIOYAs
NPECTaBICHNUN O KIMMaTo00pa3yonmx (pakropax, KIacCUPUKAIHMIX KIUMaTa

JlMciunianHa OpUeHTUPOBaHA Ha IMOATOTOBKY CTYACHTOB K OCBOCHHIO B IallbHEHIIIEM
OMOJIOTUYECKHUX M HKOJIOTUYECKUX TUCIUIUIMH, ONUPAIOIINXCS Ha o0lereorpaguueckue
3aKOHOMEPHOCTH

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

® H3ydeHHe KOMIUIeKca (U3NIECKUX MPHOOPOB U METO/I0B, 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 H
NPUYMHAX U3MEHEHHsI KIIUMara,

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Huctunmuaa  b1.B1. JIB.03.02 «Meteoposnorus W KIMMATOJOTHS» BXOAUT B OJOK
npodecCHOHANBHBIN MK, BapUaTUBHOMN 4acTH Monyno YdeHue o chepax 3Semin
(3emuieBesieHUE), TUCIUILIMHA 0 BEIOODPY. M3yuaeTcs B TpeTheM ceMecTpe BTOPOro Kypca.
W3ydeHne AUCIUILTUHBI Oa3upyeTcs Ha 3HAHUHM MaTEeMaTHKH, PU3UKU, XUMUH, Teorpaduu.
[lepen HauamoMm M3ydeHUs] TUCHUILIMHBI CTYACHT JIOJDKEH 3HATh OCHOBHBIE 3aKOHBI (M3UKUA U
XUMHUHM, HMETh MPEJCTaBIeHHE OO0 OCHOBHBIX METEOPOJIOTHUECKUX MpUOOpax u 00 M3MEHEHUU
KJIMMaTa Ha
MJIaHEeTe.
TpeGoBaHMs K BXOHBIM 3HAHHSIM, YMEHUSIM M HABBIKAM CTY/ICHTA:
Cmyoenm Oondicer 3HAmMb:

— OCHOBHBIE 3aKOHOMEPHOCTH aTMOC(hEpHBIX MPOIECCOB, MHOrooOpaszue (hakTopoB, BIUSIOLINX
Ha COCTOSIHME U CTPOEHHE aTMOC(ephl, MOTOAY U KIuMarta

Cmyoenm Oondicen ymemn:

— BBINIOJIHATH PAcUeThl XapaKTEPUCTUK arMocepbl W TPOBOJAUTH aAHAIM3 TOJTYYCHHBIX
pe3yJbTaToB

Cmyoenm Oondicer 81ademy:

— HaBBIKAMHU B IIPOBEJICHUH METEOPOJOTHUUECKUX HAOIIOCHUN

Hucyunnunvl, 013 KOmMopwix 0aHHAS OUCYUNTIUHA ABTISLEMCSL NPeOUleCmeyIoulels:

«Yuenue o runapochepe» , «l'eodkonorusy, «YueHue o buochepe», «I[louBoBeneHme»

«JlapamadroBenenuey», « CoBpeMEHHbIE SKOJIOTHYECKHE MTPOOIeMbl», «OO01Ias 3KOI0TUs»
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3. HIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMM
OCBOEHMA OIIOII

ITpornecc n3yueHust IUCUMIUIMHBI HApaBJeH Ha (OPMUPOBAHHE CIEIYIONTNX KOMIIETCHIIUMI:

IlepeyeHb mIaHNPyeMbIX Pe3yJbTATOB
o0yueHusl MO JUCHHUILJIMHE (MOAYJII0),
COOTHECEHHBIX ¢ MHANKATOPAMH J0CTUKEHUSI
KOMIIeTEeHIIU

Koa n HaumeHoBaHuWe peannsyemon
KomneTeHuun

IK-2

BJIaJCHUEM MeToAaMu otbopa mpo6 u | 3HaTB: MeToabl 0oTOOpa NMpod M IpOBEAECHUE

IIPOBECHUS XHMHKO-aHAJTUTHYECKOIO | XMMUKO-aHAJIUTUYECKOTO  aHajlu3a  BPEIHBIX
aHanu3a BPEIHBIX BBIOPOCOB B | BBIOPOCOB B OKPY’KAIOLIYIO CPEy
OKpYXaloIllyl0  Cpely, TIE€OXUMHUYECKUX

UCCIICIOBaHMM, O0pabOTKH, aHainM3a U | YMeTh: aHAJIM3UPOBATh PE3yJIbTAThl II0JIEBOM U

CHHTE3a IPOU3BOJCTBEHHOM, I10JE€BOM M | JJAOOPATOPHON 3KOIOTHUECKON HH(OPMALIUH
nabopaTopHOH 3KOJOTUYECKOMN
uH(popMalMy,  METOoJaMu  cocTaBieHus | Biaagern: METOAAMH COCTaBJICHUS
HKOJIOTUYECKUX U TEXHOTCHHBIX KapT, cOOpa, | 3KOJOIMYECKMX M TEXHOI'eHHBIX KapT, cOopa,
00paboOTKM,  cHUCTEeMaTH3allMHk,  aHalu3a | 00paboTKH, CUCTEMaTHU3AIINH, aHajamn3a
uHpopmanuu, (GopMHpOBaHUs 0a3 AaHHBIX | MHGOpManuK, ¢GopMUpoBaHUs ©0a3 JaHHBIX
3arpsi3HEeHUs OKpY>Karo1en Cpelibl, | 3aTPSA3HEHUS OKpY’Kalolleld Cpenbl, MEeToJaMHu
METOJaMU  OLEHKM  BO3JCHCTBHS  Ha | OLEHKHM BO3JEHCTBUS HAa OKPYKAIOLIYIO Cpeny,
OKPYKAOIIYIO CPE/y, BBISABISATH HCTOYHHUKH, | BBIABIATh HCTOYHUKH, BHABI M  MaclITaObl
BUABI W MaciiTabbl  TEXHOTE€HHOTO | TEXHOIEHHOI'O BO3ICHCTBUS

BO3JICUCTBUSA

4. OBLIASA TPYAOEMKOCTD JUCIUIIJINHBI

4.1. O6beM THCHMILIMHBI B 3a49eTHBIX equHHIAX (Bcero):2 3E
4.2. no BuaaM y4eOHoi padoThI (B yacax):

KosanuectBo yacos (popma o0yueHnsi — 04Has)
Bup y4eOHoii padoThI Bcero no B 1.4. mo cemecTpam
TJIAHY 2 3 4
1 2 4 5 6
KoHnTtakTHas pabota 48 - 48 -
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oOyJaromuxcs ¢ rnpernojaBaTesieM
B COOTBETCTBUH C YII
AyIHUTOpPHBIE 3aHITHSL:
e Jlexkuuu 16 - - 16 -
® CeMUHApPhI U IPAKTHYECKHUE 16 - - 16 -
3aHSATHUS
e Jj1a0opaTopHbIC PabOTHI, - - - - -
MPAKTUKYMBbI
CamocTosTenpHas padora 76 - - 76 -
®dopma TeKyIIero KOHTPOJIs TECTHpPOBa- - - TECTHUPOBa- -
3HAHHUIA U KOHTPOJIS HUE, HUE,
CaMOCTOSITENIbHOM pabOTHI: YCTHBIN YCTHBIN
TECTHUPOBaHUE, KOHTP. paboTa, oTIpocC orpoc
KOJUIOKBUYM, pedepar u ap. (He
MeHee 2 BUIOB)
KypcoBas pabora - - - - -
Buas! mpomexyTo4HON 3a4eT - - 3a4eT -
aTTecTanuu (3K3aMeH, 3a4eT)
Bcero 4acoB mo quCHUIINHE 108 - - 108 -
*B ciydae HEOOXOIUMOCTH UCIIOJIb30BaHUS B yueOHOM nporecce

YaCTUYHO/UCKITFOUUTEIBHO TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA B TAOJIHIIC Yepe3 CIICHI
yKasbIBaeTcs KonuuecTBO yacoB padotrel [IIIC ¢ oOyuaromumucs mJis MPOBENEHUS 3aHITUN B
JTUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM DJIEKTPOHHOTO O0yUEHHUSI

4.3 . Conep:xxanue TUCHUNIHHBI (MoayJs). PacnipenesieHue 4acoB 1Mo TeMaM M BUAaM
yueOHOM padoThbI:

®opma 00y4yeHus — ouHas

Bujabl yueOHBIX 3aHATHI
AyAUTOpHBbIE 3aHATHS
YAMTOP dopma
NpPaKTH- | 1a0opa- 3aHATHS B
CamocTo-| TeKyIIero
Hasanue pa3nesoB u teM |Bceero YeCKHe | TOPHbIe | HHTepaK-
. |ATeJIbHAsi| KOHTPOJSA
Jlexkuuu|3aHATHS,| pa00ThL,| THBHOH .
padorta 3HAHMH
ceMHHAa- |MpakTH-| (opme
pbl KYMBI
1 2 3 4 5 6 7 8
1. Bseneuune. 10 2 2 - 2 6 TECTUPOBA-
HHUE,
YCTHBIN
OIpocC
2. Boznyx u atmocdepa | 12 2 2 - 2 8 TECTUPOBa-
HHUE,
YCTHBIN
OIpoc,
3. Pagmanus B 10 1 1 - 1 8 TECTUPOBa-
atMocdepe HUE,
YCTHBIN
onpoc,
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4. bapuueckoe moJe u 8 1 1 1 6 TEeCTUPOBA-
BETEP HUE,
YCTHBIN
orpoc,
5. Temnnooi pexum 14 2 2 2 10 TECTUPOBa-
aTMochepsl HUE,
YCTHBIN
oTpoc
6. Boxa B atmocdepe 14 2 2 2 10 TECTUPOBa-
HUE
YCTHBIN
OTpoc
7. AtmocdepHnas 12 2 2 2 8 TECTUPOBa-
UPKYISIHUSL. HUE,
KnumaTtoobpazoBanue. YCTHBIN
Muxkpoxnumar orpoc,
8. Knumarsr 3emiu 10 1 1 2 8 TECTUPOBA-
HUE,
TECTUPOBAHUE
YCTHBIN
oIpoc
9. Kpymnomacmrabueie | 10 1 1 2 8 TECTHUpPOBa-
U3MEHEeHUs KIMMara HUE,
YCTHBIN
OIpoc
UTOI'O: 108 16 16 16 76 -

5. COJIEPKAHUE JUCLUTIINHBI (MOIYJIST)

Tema 1. BBenenue.
Jlexuus -Buzyanuzanus

Hemn «kypca. Ilpenmer kypca. 3amaum kypca. Kiummaronorus u wmeteoposiorus. MeToabl
WCCJICIOBAHUI W OpraHU3aIMs METEOpOJIOTHYECKUX HaOmoaeHuid B Poccun. OCHOBHBIE 3Tarmbl
pa3BUTHS METEOPOJIOTUU. MeXIIyHapOIHOE COTPYAHHYECTBO B 0OmacTu meteoposioruu. CocraB u
cTpoeHue armocdeprl. Meteoponorus u kiaumatosiorus. OrmnpeneneHUe METEOpPOJIOTHYECKUX
BeMMuMH W atMochepHbix sBieHud. [loHsATHS «aTMocdepay, «morojua», «KIUMar». MeToJIbI
WCCIIEIOBAHMS, MPUMEHsIEMbIe B MeTeoposoruu. IlpuMenenue kapT. Mereoposioruyeckasi CeTb.
BMO. Bcemupnas knumatuyeckas nporpamma (BKII). OcHoBHBIE 3Tanbl pa3BUTHS METEOPOIOTUU

1 KJINMATOJIOT'UH.
Tema 2. Bo3ayx u atmocdepa.
Jlekuus -Bu3yanuzanus

CoctaB u crtpoeHue armocdepbl. OCHOBHBIE CIOM M UX ocoOeHHOCTH. (O30HOBBIN CIOM.
Atmocheproe nasienue. Temmneparypa Bo3ayxa. BoasHol map u yriaekucisiii ra3. B atmocdepe.
[TnotHOCTH BO3myXa. Ansposonu. BeprukanbHoe

®opma A
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TypOynentHocts. Bo3aymnele mMaccsl ¥ (ppoHThl. KoHBeHLMs 00 OXpaHe O030HOBOIO CIIOS.
Momnpeanbckoe coriamieHue. Bimsaue aspo3oeil Ha KiMMar.

Tema 3. Pagnanus B atmocdepe.

Jlexuus- KOHCyIbTALUA

Cnektp conneuHoi paguanuu. ConHeuHas nocrositHHas. OCHOBHBIE 3aKOHBI M3inydeHHs. ConHie
KaKk HCTOYHMK paauanuu. VI3MeHeHHe COJHEYyHOW paguauuu B atMochepe UM Ha 3eMHOU
nosepxHoctu. [lornomenue conHeuHoi paguauuum B atmocgepe. OTpakeHHE COJHEYHOU
paguaruu. Anpbeno. PagmanvoHHBIH OajlaHC 36MHOM MOBEPXHOCTH. TermoBoil OajaHC 3eMHOMU
MOBEPXHOCTH. JIIMHHOBOJIHOBOE M3NyYeHHE 3€MHON MOBEPXHOCTU M atMochepsl. DddekTuBHOE
u3nydenue. [lpuannbl n3MeHeHu Temneparypsl Bo3ayxa. «llapHUKOBBI» 3 dexT

Tema 4. Bapnueckoe moJie u Berep.

Jlexuus- Buzyanusanus

bapuueckoe nose, 6apuueckue cuctemsl. Mi3MeHeHne naBieHust Bo BpeMeHu. CUilbl, 1eHCTBYIOIINE
B arMocdepe. 30HAIBLHOCTh B paclpe/esieHny JaBicHus. MacmtaObl aTMOC(EpPHBIX JIBHKCHUH.
Oo6mas mupkysust armochepsl. Mectrble BeTpsl. CyxoBen. bapuueckuii 3axoH Betpa. ®poHTHI B
atMocdepe. Baerponuueckas mupkymsius armochepst. [Iporuo3 morozs.

Tema S. TeroBoii pexxum aTrMmocgepsbl.

Jlexuus Buzyanusanus.

Temneparypa BO3ayxa — BaKHEHUIIMH D3JIEMEHT MOroAbl W Kiumara. [IpuuMHBI W3MEHEHUS
TeMIepaTypbl Bo3ayxa. TeroBoil OamaHC 3eMHOM MoBepxHOcTU. Henepuonumueckue M3MEHEHUs
TEMIEPATypbl BO3AyXa. MexaycyTouHass W3MEHYMBOCTh TEMIIEpaTypbl Bo3ayxa. [oxoBas
aMIUTUTY/a TeMIlepaTypsl Bo3ayxa. MHIeKChl KOHTMHEHTAIBbHOCTH. TemioBoil pesxxum atmochepsl.
WNuBepcun teMmeparypsbl, UxX THUIbL. CyTOYHBIN U FOJOBOM X0/ TEMIEPATyphl BO31yXa. 3aMOPO3KH.
Konsekuust.

Tema 6. Boxa B atmocdepe

Jlexuus - BU3yanuzanus

Briaroo6opot, HachllieHHe U UCTapseMOCTb. XapaKTepUCTUKH BIaKHOCTH Bo3ayxa. KonneHcauus
u cybonumanus B atMocdepe. O6naka. MexayHapoHas kiaccudukanus obnako. Kinumaronorus
oOmayHocTH.  J[pIMKa, TymaH, Mria. YciaoBus oOpa3oBaHUS M KJIacCU(UKAIUS TYyMaHOB.
OO0pa3oBaHue OCaJKOB M UX BUJIBI. ATMOC(hEpHbIE OCAaJKU M CHEXHBIH MOKpoB. Kimmaruueckoe
3HaYeHHEe CHEXHOro MokpoBa. CyTOUHBIN X0/ ocankoB. ['eorpaduueckoe pacnpeneneHne 0caaKoB.
HasemHble rugpomMeTeopsl.

Tema 7. AtmochepHas nupkyasauus. Kimvmaroodpazopanne. MUKpoOK/IuMAT.

Jlexuus -KoHCYyIBTANA

ATMocepHas UUPKYJIALMS Kak BaxHeHmuid ¢dakrop KiIuMaTooOpa3oBaHMUsL. Macmrabst
atMochepHbix nBwxkeHui. LlenTpsl nedictBus atmocdepsl. Llupkymsamus B Tponukax. Ilaccatsl.
Mycconsl.  BHerponudeckas — OHUpPKyJIsUWs.  [ponMYEecKME  LUKIOHBL.  AHTUIUMKIIOHBI.
Knumatonoruueckue ¢pontel. KnmnmarooOpasyromue mnpoueccel. ['eorpaduueckue QakTopsl
knumaTa. Teopuu kinumara. BiusiHue pacTUTenbHOro MOKpoBa Ha kiumMara. l[loHsaTus makpo-,
Me30-1 MUKpOKJIMMaTa. MeTo/pl ncciieIoBaHusl MUKPOKJIMMaTa. MUKpOKIMMAT ropoja.

Tema 8. Kiimmatsl 3emuin.

Jlekuus -Bu3yanuzanus

['eorpaduyeckas 30HAIBHOCTh, HHACKCHI CYXOCTH M KO3 pumueHTs! yBnaxueHnus. Kimaccudukanms
kiuMatoB. [IpuHnuner knaccudukanumu kimMaroB. Knaccudukanus knmumaroB B. Kenmena, JI.C.
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bepra, b.I1. Anucosa.

Tema 9. KpynHoMacmadHble M”3MeHeHHsI KJIMMaTa.

Jlekuus - KOHCYNIbTALUS

[TpuunHbl U3MEHEHHH KIMMaTa. MeToAbl UCCIIEeIOBaHUS M BOCCTAHOBJICHUS KJIMMATOB MPOIILJIOTO.
Konebanus knmumara B mpouuioM. l3MeHeHne kiammara 3a mociiefHee Teicsuenerue. M3meHenue
KIIUMaTa B TMEPHOJ WHCTPYMEHTAIBHBIX HAONIOJACHUNA. AHTPOIOTCHHBIC H3MEHEHHS KIMMAaTa.
CoBpemenHoe riobanbHoe moteruienne. CrieHapuu (Mojaenu) M3MeHeHus kiaumarta. [locnencTBus
W3MEHEHUs KiiuMaTa B Mupe u B Poccum.

6. TEMbBI IPAKTUYECKHUX U CEMUHAPCKHNX 3AHATHUI

Tema.l. BBenenue.
IIpakTnyeckas padora 1.

Opranuzanus METeopoIOTHIECKUX HAOII0ICHUH.
Llenb- MO3HAKOMHUTBCS C OCHOBHBIMH METEOPOJIOTHYECKUMHU MPUOOpaMHU, METOJaMU H3MEpPEHUH,
IPOBECTU METEOPOJIOTHUECKUE HAOIIOICHHSL.
B pe3ynbTare BhImosHEHHs T1a00paTOPHBIX PabOT CTYACHTHI JOIDKHBI 3HATH YCTPOHUCTBO U TPUHITHIT
JeMCTBUSL METEOPOJIOTMUECKUX MPUOOPOB, O Mpoleccax, MPOTEKAIOIIUX B aTMOcdepe, O MOroje u
€€ U3MCHEHHSIX.
ITo oxoHYaHUU KaXX0H 1abOpaTOpHON PabOTHI CTYACHT CIaeT OTYET B MMCbMEHHOM BH/IE.
Bomnpocsl k Teme.

1. KakoBsl TpeOOBaHMS K METEOPOIOrHYECKOH TIonaake?

2. HazoBuTe OCHOBHBIE METEOPOJIOTHUSCKHUE TPHOOPHI?

3. KaxoBbl TpeOoBaHUs K HA3€MHBIM METEOPOIOIMYECKUM HAOIIOICHUSM.

4. B xakue CpOKH NMPOBOJSATCS METEOPOJIOTMUECKHUE HAOII0IeHUs?
Merteopoiornieckre HaOIOIeHUS - ITO U3MEPEHHS U KaUeCTBEHHBIE OIICHKH METEOPOIOTHIECKUAX

3JIEMEHTOB U sABJIeHUH. K HUM OTHOCATCA : TemnepaTypa, BIaXKHOCTh, 1aBJIEHUE, BETEP,
00JIaYHOCTbh, OCAJIKU, TYMaH, METellb, TP03a, BUAUMOCTh. CIo/1a e MPUCOECTUHSIIOTCS U HEKOTOPhIe
BEJIMYMHBI, HEMIOCPECTBEHHO HE OTPaXKarolllue CBOMCTBA aTMOC(EPhI MM aTMOC(HEPHBIX
IIPOLIECCOB, HO TECHO C HUMU CBSI3aHHbIE. DTO TeMIIepaTypa IMOYBbI WM MOBEPXHOCTH BOJBI,
HCIapeHne, BICOTa U COCTOSTHUE CHEXKHOTO IMOKPOBA, MPOJOIKUTEILHOCTh COTHEYHOTO CUSTHUS,
COJIHEYHOE M 3eMHO€ U3ITy4eHHE, aTMOC(EpHOE IIEKTPUIECTBO. DKCIIEPUMEHTAIbHBIE
UCCIIEIOBaHMS ITPOBOJIATCS KaK B TaOOPATOPHBIX, TAK U B IPUPOAHBIX YCIOBUSAX. OTBITHI B
71a00PAaTOPHBIX YCIOBUSX MO3BOJISIOT I€TATBHO U3YUYUTh B3AUMOCBS3H MEXAY OTJEIbHBIMU
dakropamu, HaOII0JaeMBIMU B KaKOM-JTHOO METEOPOJIOTMYECKOM IMpoliecce. DKCIepUMEHTaAbHbIE
MCCJIEIOBAHMSI B HATYPHBIX YCIOBUSX 110 AKTUBHOMY BO3E€HCTBUIO HA METEOPOJIOTUYECKUE

MMPONCCChI BBIMTOJIHATOTCS € LCJIBIO pa3pa60TKH MPAKTUYCCKUX MCTOAOB CO3AaHHNA U paCCCAHUSA

dopma A Crpanuna 7 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

001aK0B, TyMaHOB H Jp. TeopeTnueckue MeTopl 0a3UPYIOTCS Ha UCIIOJIb30BaHUH
MaTeMaTHUYECKUX MOJIENIeH pa3IMuHbIX aTMOC(hEpHBIX MPoleccoB. BaxkHelum HanpaBieHHEM
3TOr0 METO/1a SIBJISIETCS] COBEPILIEHCTBOBAHME TEXHUKU IPOrHO30B MOTOAbI. MIMes nerno ¢
aTMoc(hepHBIMHU SBICHUSIMU OOJIBIIOTO MacmiTaba, He0OX0uMa Takasi OpraHu3anus HaOtoIeHUH,
KOTOpasi MO3BOJIHIIA ObI HEMPEPHIBHO CIEAUTH 332 COCTOSHUEM aTMOC(EpPbl Ha BCEM 3€MHOM IIape U
Ha pa3HbIX BbICOTaX. [[0ATOMY B KaXkJ10i1 cTpaHe CyIIeCTBYET CETh METEOPOJIOTMUECKUX CTaHIIUH,
Ha HUX IPOBOJASTCS PEryJispHbIe HAOIOICHUS 32 BCEMU METEOPOJIOrHUYeCKUMH BennyrnHaMu. Ha
HEKOTOPBIX CTAHLUAX B JIOIOJHEHHUE MTPOBOJAT a3pOJIOTrHUECKe HaOm01eH s (TemMnepaTypa,
BJIQXKHOCTb, TABJICHHE U BETEP Ha Pa3IMYHBIX BBICOTAX B CBOOOIHON aTMocdepe);
aKTHHOMETpUYecKHe (MIPUXOA-PacxXo/i COTHEYHON paualiii Ha TOBEPXHOCTH 3eMJIM U OallaHC ee
JUTMHHOBOJIHOBOT'O M3JIy4€HUs); TPaJAUECHTHBIE HAa0It01eHus (BETep, TeMIiepaTypa U BIaKHOCTh
BO3/1yxa Ha ypoBHsX 0,5 1 2 M OT MOBEPXHOCTH, a TAK)KE TEMIIEpAaTypa MOYBbI Ha TOBEPXHOCTU U
riyounax ot 5 10 20 cM).  OcHoBHBIM 3BeHOM Pocrunpomera siBisercs ['ocynapcrBenHas
CUCTeMa HaOJIIO/ICHUN U KOHTPOJIS HaJl COCTOSTHUEM MPUPOTHON Cpelibl, 3aja4a KOTOPOi -
OCYIIIECTBIICHUE BCET0 KOMILIEKca padoT 1o MPOU3BOACTBY HaOII0eHH, 00paboTke nHpopManuu
0 TEKYIIEM COCTOSIHUU MPUPOJIHOM cpenbl. CHucTeMa MoydyeHus JaHHbIX (crucTeMa HabOJoIeHu) o
COCTOSTHUM MIPUPOTHOM CPEABI COCTOUT U3 JBYX MOJCUCTEM: HA3€MHON U KOCMHYECKOM
(cmyTHHKOBOM). B Ha3zeMHYIO MOCHCTEMY BXOJAT: CETh HA3EMHBIX METEOPOJIOTHUECKUX CTAHIIUN U
IIOCTOB, a3POJIOTUYECKUX CTAHIUI, CTAHIUI PAKETHOTO 30HIUPOBAHNUS, IYHKTOB CaMOJIETHOTO
30HAUPOBAHUS, MOPCKUX U OKEAHUYECKUX CTAHIIMH, HOHOC(HEPHBIX, TEOMAarHUTHBIX,

reJnoU3NYECKUX CTaHIUM, ITYHKTOB KOHTPOJIS 3arpsi3HEHUS OKPYIKaloLEeH Cpeibl U JIp.

Cucrema HabMIOMATENBHBIX MYHKTOB oOpasyeT ['ocymapcTBeHHYIO CETh, OCHOBHYIO JOJIO
KOTOPBIX COCTABJIIET CETh Ha3eMHBIX MeTeoposiornueckux ctaHimii u moctos |, I, 1l pa3psmnos,
OTITMYAIOIINUXCSI COCTaBOM OOOpYAOBaHUS M TMporpaMMmamMu HaOmMroAeHWid. B TpyaHOAOCTYMHBIX
MeCTaxX JUIsl TIOMYYCHHS METEOPOJOTrHYecKOd WH(OPMAIMKM WCIIONB3YIOTCS aBTOMATHYECCKHE
METEOPOJIOTUICCKHIE CTAHITHH.

MeTteoponoruyeckiue CTaHIIMM W TOCTHI TMOAPA3JCISIOTCS HAa OCHOBHBIE (OMOpHBIE) H
cneranbHelie. [lepBble CityXar As CUCTEMATHYECKOTO IMOJIYYeHUS ¢ HEOOXOAMMOMN MOJHOTOW H
TOYHOCTHIO MH(OPMAIIMU O COCTOSIHUW MPUPOAHON cpebl. M3 urcia OCHOBHBIX CTAHIIUN W ITOCTOB
BBIJICISICTCSL 0cO0asi TpyIma - perepHble M BEKOBBIC CTAHIIMHM W IMOCTHI, KOTOPBIC MPEAHA3HAYCHBI
JUTSL U3Y9ICHHSI BEKOBBIX M3MEHEHUH KIIMMAaTa U JIOJDKHBI (PYHKIIMOHUPOBATH HEOTPAHUICHHOE BPEMSI
B HE U3MEHSIONIUXCS YCIOBUSX OKPYKEHUSI.

CHGHI/IaJ'IBHI)Ie CTaHIOMKM MW TIIOCThI CJIyXXaT JId HU3YYCHHSA MCECTHBIX 0COOEHHOCTEH
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METEOPOJOTUYECKOTO PEXKUMA TEPPUTOPHUH.

OCHOBHBIE CTaHUMHM pa3MEIIAIOTCS Ha TEPPUTOPUM Tak, 4YTOObI oOOecreunBanach
HEo0X0/iuMasi TOYHOCTh MHTEPHOJISALMHA 3HAYEHUH METEOpOJIOTMYECKUX BEIMYUH JH000T0 IMyHKTa
TEPPUTOPUU MEXKIY CTaHIUAMH. DTOMY YCIOBUIO COOTBETCTBYET /JIsi PAaBHUHHONM MECTHOCTH
paccTostHue Mexay ctaHuuamu 60-70 k.

Ha cetu asponoruyeckux CTaHIMHA MPOU3BOAUTCS PETyIsPHOE 30HIMPOBAHHE aTMOC(epsl
10 BbeIcoThl 30-40 kM (ompenensatoTcs AaBieHue, TeMIepaTypa, U BIaXKHOCTb BO3/1yXa, CKOPOCTb U
HaIlpaBJICHUE BETPA).

Ha cetn Ha3zeMHBIX METEOPOJOTMYECKHX PaJMOJIOKALMOHHBIX CTAHLUUN IPOU3BOJSATCS
HaOJI0IEHUS 32 PA3BUTUEM U JBM)KEHHEM O0JIaKOB, I'po3aMu, 00pa30BaHMEM I'pajia, KOJIMYECTBOM
BBINABLIMX OCAJAKOB B paguyce 10 150 k.

Ha noHoc(hepHbIX, TeOMarHUTHBIX, TEMTNO(U3NIECKUX CTAHIMIX MPOBOJAT HAOIIOJICHUS 32
COCTOSIHHEM HOHOC(EPbI, MAarHUTHOTO TOJISE 3eMJTH, aKTUBHOCTHIO CorHITA.

Kocmuueckass moacucrtema  mosiyueHUs: MH(GOpPMAlMM  COCTOMT M3  HECKOJBKHUX
METEOPOJIOTUYECKUX CIyTHUKOB M HA3€MHOI'0 KOMIUIEKca NpuemMa, 00paboTKU U paclpoCTpaHEeHHs
METEOpOJOTHYECKOW MH(pOpMallMK, BKIIOYAIOIIEro MyHKTHl npuema B Mockse, HoBocubupcke,
XabapoBcke. CHyTHHKH JAIOT PETYJISApHYIO UWHQOpMaIMio O pacnpeneleHud OOJa4HOCTH,
COCTOSIHUM CHEXHOTO IIOKpOBa, O TEIUIOBOM HHEPIUH, OTPAKAEMOM W H3JIy4aeMOM 3E€MHOU
MOBEPXHOCTBIO U aTMOc(hepoi.

OnHuM U3 BaXHEWIIMX TpeOOBaHUM, KOTOPBIM JOJDKHBI YIOBIETBOPSATH PE3YJIbTaThl
HaOJII0/IEHUH, SIBJISIETCS PENpPE3eHTATUBHOCTh. Penpe3eHTaTuBHBIMY NMPU3HAIOTCS HAONIOACHUS, B
MaKCHMaJbHOW CTENEHU CBOOOIHBIE OT MECTHBIX BIMSHMN, XapaKTepU3yIolue oOlIee COCTOsIHUE
aTMocdepsl B O0JIBIIOM palioHE.

VY noBnerBopeHre TpeOOBaHHUIO PENPE3EHTATUBHOCTH HAOMIOJCHUN TOCTUTAeTCs BBIOOPOM
MECTOIOJIOKEHUSI CTaHIMU (IIOCTa), COOTBETCTBYIOUIETO (PHU3UKO-TeorpauyeckuM YCIOBUAM
OKpYKaroIlel MECTHOCTH.

Psan  HaOmiogeHuit  1OMKeH  ObITh  OXHOPOAHBIM.  OIHOPOAHBIA  pAa —  3TO
pSA TOCJEN0BATENbHBIX 3HAYEHUN METEOpOJIOTUYECKOrO 3JIEMEHTA, MOITYYEHHBIX 3a JOCTATOYHO
JUINTEIbHOE ~ BpPEMs,  BBIMOJIHEHHBIX B JIaHHOM  IyHKTE  NpUOOpaMH  OJMHAKOBOM
KOHCTPYKIIMM W TOYHOCTH, B OJHOW M TOH K€ YCTAaHOBKE, M HaOIIOJATEeNIMU OJIMHAKOBOM
KBAJM(HUKAIMK; TPU 3TOM OOCTAaHOBKA, OKpYKAaloIlas CTAHLMUIO, HM3MEHAJach C TEUYCHHEM
BPEMEHU HE HACTOJBKO CYIIECTBEHHO, YTOOBI 3TO MOIJIO 3aMETHO TOBJIHATH Ha PE3yJIbTaThl
HaOJIFO JEHUIA.

Crnenyroriee TpeOOBaHHE — CPABHUMOCTh HAOMIOJACHUH. DTO TaKoe KauyecTBO HAOJIOICHHM,
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KOTOpPOE J1a€T BO3MOXXHOCTb COIIOCTABJIATH PpE3YJbTaThl HAOIIOJEHUM Ha pa3HbIX CTAaHLUAX
C YBEPEHHOCTbIO, 4YTO OOHAapyKUBaeMble pa3IUuusi B 3HAYEHUSAX METEOPOJOIMUECKUX
9JIEMEHTOB JECHUCTBUTEIBHO OTPAXKAIOT pa3jIMuusl B COCTOSHMM aTMOC(hEepbl U HPOUCXOIAT
HE OT HETOYHOCTH MNPUOOPOB M  CIOy4dalHbIX BAUSHUNA. CpaBHUMOCTh  HAOMIOJECHHHA
o0OecrieunBaeTcs pPENPE3CHTATUBHBIM I0JIOXKEHUEM CTAHLIMM, €IMHCTBOM METOJIOB M CPENICTB
HaOJroleHul, KOTOpble  perylaMeHTupyrorcss  «HacTaBieHMsIMM — THAPOMETEOPOJIOTHYECKUM
CTaHLUAM U [IOCTaM IO MPOU3BOJCTBY METEOPOJIOTHYECKUX HAOIIOJEHUI U NTepBUYHON 00pabOTKH
JAHHBIX .

Ha Bcex OCHOBHBIX CTaHIIUSIX MPU3EMHOW CETH 00s3aTENbHBIMH SIBISIOTCS HAOMIOICHUS 32
TaKUMHU METEOPOJOrMUECKUMHU 3JIE€MEHTaMHU, Kak aTMOC(hEpHOE JaBlieHUE, CKOPOCTh U HalpaBJICHUE
BETpPa, TEMIIEpaTypa U BIAXKHOCTb BO3]lyXa, TEMIIEpaTypa NOBEPXHOCTU IOYBBI, COCTOSIHUE IIOUBBI,
KOJIMYECTBO aTMOC(EPHBIX OCAAKOB, BBICOTA CHEKHOTO IIOKPOBa, OOIAYHOCTH, ATMOC(EpHbIE
ABJICHUSI, METEOPOJIOTMYECKasi JajJbHOCTh BUIUMOCTH, ONACHBIE M OCOOO OIacHbIE SIBJICHUS.
HekoTopble CTaHLMU JONMOJHUTENBHO HAOIIOAAIOT 3a TEMIEepaTypoil IOUYBbI HA Pa3IMYHBIX
ri1yOuHax, MPOAOKUTEIbHOCTBIO COTHEUHOTO CUSIHUS, TOJI0JIEeIHO-U3MOPO3€EBbIMU SIBJICHUSMH Ha
IIPOBOJAAX U JIp.

Ha Bcex OCHOBHBIX METEOPOJIOTMUECKHUX CTAaHUUAX CTaHJapTHbIE HaOII0ACHUS
IIPOU3BOJATCS B €IMHbIE CHHXPOHHBIE CpPOKM — uepe3 3 4, HaumHasi ¢ 0 4 mo cpenHeMy
TPUHBUUYCKOMY BPEMEHH.

[TocnenoBarenbHOCTh NPOU3BOACTBA HAOMOAEHUN peryameHTupyercs «HacraBneHuem
THPOMETEOPOJIOTHYECKUM CTAaHIMAM M mocTam». Tak, Temmeparypa Bo3ayxa usMepsercs 3a 6-10
MUH 710 cpoka. J[aBieHue mo GapomeTpy JOJIKHO OTCUMTHIBATHCS Kak MOXXHO Onmxe k 00 mMuH
CpoKa.

TpeGoBanus K METEOPOTOTHIECKUM MMPUOOpaM U METEOPOIOTHYecKoi Tuiomanake. CpeacTra
U3MEpEHU, TpUMEeHsIeMble JIJIsl OTIpeIeTICHUS 3HAaUeHU METEOPOJIOTHYECKUX BEJTUYHH,
Ha3bIBAIOTCS METEOpoIornyeckumMu. Kaxkplii n3MepuTeNbHbIN IPUOOP COCTOUT U3 HECKOJIBKUX
AJIEMEHTOB, MOCJIE0BATENBHO MPEOOPa3yIOIINUX U3MEPSIEMYIO BEJTMUUHY B CUTHAI,
BOCIIPUHUMAEMBIN 3pUTENBHO WM PETUCTPUPYIOIIUM YCTPOHCTBOM. MeTeopoaornyeckue
npuOOpbI UCTIONB3YIOTCS Ha Beell Tepputopun Poccun. Ko Bcem meteoponornueckum npuoopam ,
MpeAHa3HAYEHHBIM JIJIs1 paOOThI B €CTECTBEHHBIX YCIOBUSIX (32 HEOOJIBIIUM UCKITIOYCHUEM) ,

MIPEABSBISIOTCS TPEOOBaHMUS O€30TKAa3HOM PaOOTHI BO BCEX KIIMMATHYECKH 30HAX (TeMIieparypa oT -

dopma A Crpanuna 10 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

60 1o +50 °C, BbICOKas BJAXHOCTh BO3/lyXa, BBIMAJACHUE KUJKUX U TBEPIbIX OCAJKOB, HAJTUUUE
TyMaHa, 3allbUIEHHOCTh BO3]lyXa, OOJIbIIINE BETPOBbIE HAarpy3ku). Kpome Toro, Tpedyercs BhICOKast
HAJIEKHOCTh MPUOOPOB MPH JUTUTEIHHON HKCILTyaTal[il BO3MOXXHOCTD UX IEPEBO3KU BCEMU
BUJaMH TpaHcnopTa. [IpuOopbl 10KHBEI COXpaHAITh B TEUCHHE UIUTEILHOTO BpEMEHH (HE MEHee
roJia) CBOM XapaKTEePUCTUKH, TOTPEOIIATh, BO3MOXHO, MEHBIIIE SHEPTUH, a B PsIJie CIIy4aeB — UMETh
ABTOHOMHBIE HCTOUYHUKU NuTaHus. [ obecrieueHus: eAMHCTBA U TIOCTOBEPHOCTH U3MEPEHHI BCe
METEOPOJOTHYECKHE MPUOOPHI C OIpeIeICHHON NepUoANYHOCThIO MoBepsitoTcs. [ToBepka cocTout B
OTpe/ieNIieHUH TOMPAaBOK K OTCYETaM TI0 HIKajie Mprudopa WiiK nepeBoIHOro koddduirenrta
npubopa myTeM CpaBHEHHMsI €T0 MMOKa3aHU ¢ TTOKa3aHUSIMHU 00Pa3I0BOr0 U3MEPHUTEIHLHOTO
cpenctsa. [lo pesynapTaram nmoBepku opopmiIseTcs HOBEPOUHOE CBHUIETEIBCTBO, B KOTOPOM JArOTCS
3aKJIIOUEHHUE O MIPUTOTHOCTH MPUOOPA IS UCIIOJIb30BAHUS, IOTIPABKU U TIEPEBOIHbBIC
koddurmenTsl. [loBepka mprOOpoB BXOIUT B 00SI3aHHOCTH METPOIOTHUECKUX CITYKO
nonpaszaenenuit (cmyx6 cpeacts usmepenuit - CCU) TI'mapomercmyx6nl. Kaxnas
METEOPOJOTHYECKas CTAHIIUS UMEET METEOPOIOTHUECKYIOo TIomaaky (puc. 1) ans pa3merieHus
npuOOpPOB U cIy:keOHOe oMeIlleHue, pacnoioxeHHoe He aanee 300 m ot iomanku.[Inomanka
IPSIMOYTOJIBHAA, Pa3MeEPOM 26X26 M, C OpUEHTALIEN CTOPOH CEBEP-IOT, BOCTOK-3anax. Mecto s
TUTOMIAJIKH 110 (PU3UKO-TeorpaduIecKM XapaKTEPUCTUKAM JOKHO OBITh THITMYHBIM IS
OKpYyXaroliel MecTHocTH paguycoM 20-30 kM ¢ TeM, 4TOObI HAOMIOACHHS OBLITH
penpe3eHTaTuBHBIMU. PaccTosiHUe OT MIIOIIAAKHU 10 HEBBICOKUX CTPOEHUM, TPYIII I€PEBHEB
JOJKHO OBITH He MeHee 10-KpaTHOM U3 BBICOTHI, @ OT CIUIOIIHOTO Jieca U CILIONIHOW TOpOICKON
3acTpoiiku — He MeHee 20-kpaTHoi.[Tnomanka qomkHa HAXOIUTHCS OT OBParos, 0OPHIBOB Ha
paccTOSTHUU IECATKOB METPOB, a OT ype3a Boabl — He MeHee 100 M. Bo uzbexxanue HapyIieHus
€CTECTBEHHOT'O TTOKPOBa Ha METEOTIONIAIKE Pa3penIaeTcs X0UTh K mprudopaM TOIBKO 1O
noposkkam. JJis ompesieNieHust BRICOTHOTO MOJIOXKEHHsSI PUOOPOB, B YACTHOCTH OapoMeTpa, B

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

Jnst obecrieueHnst €MUHCTBA U3MEPEHUN MPHUOOPHI HA TUIOIIAAKE Pa3MEIIAlOTCsl CTPOTO TI0
cxeme cornacHo «HacraBienuro...». [IpuOopsl ycTaHaBIUBAIOTCS B ONPEACICHHOM IOPSIKE H
OpUEHTAlMM 10 OTHOLICHMIO K CTPaHAM CBETAa U Ha ONPEICIEHHOW BBICOTE HAJ IOBEPXHOCTBIO
3emiu. Orpajia MoLIagKu M Bce BCIOMOrarenbHoe 00opyoBaHue (MOJICTaBKH, OYAKH, JTECTHHIIBI,
CTOJIOBI, MAayThl U T.NI.) OKpAIIMBAIOTCS B O€ibI IBET ISl MPEAOTBpAILlEHUS MX YPEe3MEPHOTro
HarpeBaHUs COJTHEUHBIMH JTy4aMH, YTO MOXKET MOBJIUSTH HA TOYHOCTh U3MEPEHU.

Bomnpocsl k Teme.
1. KakoBsl TpeOOBaHMs K METEOPOIOrHYECKOH MTomaake?
2. HazoBuTe OCHOBHBIE METEOPOJIOTHUSCKHUE TPHOOPHI?
3. KaxoBbl TpeOoBaHUs K HA3€MHBIM METEOPOJIOIMYECKUM HAOIIOICHUSM.
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
M3MEpEHHs TEMIIEpaTyphbl BO3ayXa
3anaun paboTHI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMU, MUHUMaTbHBIMU
2. M3yunTh KOHCTPYKTHBHbBIE OCOOEHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
3. MBy4nTh KOHCTPYKTHBHBIE OCOOCHHOCTH aCIMPAIIMOHHOTO IICHXPOMETPa
CpenctBa: TepMOMETPBI AJI1 U3MEPEHUS TEMIIEPATYPhl ,aCIIUPALMOHHBII ICUXPOMETP
3aganue:
1. U3y4uTh yCTPOMCTBO M MPUHIIUII ACHCTBHUS TEPMOMETPOB, UX YCTAHOBKY U METOAHKY
W3MEpPEHU
2. TpoBecTH HAOJIOACHUS 3a TEMIEepaTypoi BO3yXa M0 ICUXPOMETPUIECKOMY ,
MaKCHMaJlbHOMY U MUHUMaJIbHOMY TEPMOMETPAM.
3. Toctpouts rpaduk cyTouHOro X0Ja U TOJA0BOTO X0/a TEMIIEpaTyphl BO3AyXa
Pe3ynbrarhl: M3yuyeHue ycTpoilcTBa TEPMOMETPOB M METOJIUKH U3MEPEHHsSI TEMIIEpPAaTyphl BO3AyXa
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[Toctpouts rpaduku U pe3yabTaThl U3BMEPEHU MIPEICTABUTh B BUJIE TaOIUIIBI.
Jis  u3MepeHus TemIeparypbl B METEOPOJOTHMH HUCHOJB3YIOT —CIEIYIOIIME THUIIbI

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

KuakocTHbie TepMOMeTpPbl. DTO HanboJee pacpOCTPAaHEHHBIN TUII TEPMOMETPOB, IPUMEHSIEMBbIX
B MeTeopoJioruu. JKuaKoCcTHbIE TEPMOMETPBI OCHOBAHBI HA MPUHIIMIIE U3MEHEHUs 00beMa
KMJIKOCTH IIPY TOBBIIICHUH WM OHW)KEHUH TeMIepaTypbl . B kauecTBe JKUAKOCTH OOBIYHO

OPUMEHSIOT PTYTh WM CIIUPT, 00JIaAAI0UIHE CIEAYIOMMMA (PU3NIECKUMU CBOHCTBAMHU.

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

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

V3 mnpuBeAECHHBIX XapaKTEPUCTHK BHIHO, IOYEMYy Ui H3MepeHHs Oojee HHU3KUX
TEeMIIEpaTyp MPUMEHSIETCS CITUPT.

Bce KuMOKOCTHBIE TEPMOMETPBI COCTOAT M3 TPEX OCHOBHBIX YacTel: CTEKISHHOTO
pe3epByapa, HAIOJIHEHHOTO TEPMOMETPUIECKON JKUIKOCTHIO U TIEPEXOIAIIETO B BEPXHEH YacTH B
KaIWJUISIp; CTEKISTHHOM IIKaJIbl C AEIEHUSMU; 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, YMHpasCh OJHMM KOHIIOM B CHENHalTbHOE CeII0, a JAPYIuM B
NpYXUHY, TOMENIEHHYI0 B TpoOke. K mIkame IMIOTHO NPUKPEIUISeTcss TOHKWH CTEKJISTHHBINA
Kamwuisip. B mamouyHbIX TepMOMeTpax IlKaja HaHOCHUTCS Ha BHEIIHEH CTOPOHE TOJCTOCTEHHOTO

Kanusuisipa.
TepMoMeTphI 11l UBMEPEHUS TEMIIEPATyPhl BO3AyXa

Haubonbiiee pacmpocTpaHeHre W NpUMEHEHHUE [UIsi U3MEpPEHUs TeMIlepaTypbl BO3Ayxa
MOJIyYMJIM  KMJIKOCTHBIE TEpMOMETpBL. Ha MeTeoposIornuecknx CTaHIUAX TEMIEpPATypy BO3JyXa
U3MEPSIOT 0 CyXOMY TEPMOMETPY CTaHIIMOHHOI'O IICHXPOMETPA, KOTOPHIN NpeAHa3HAUYEH TaKxkKe
JUIsL  OTpEJeNIeHUs XapaKTEepUCTUK BlaxHOCTU. [lcuxpomeTpuyeckue TEpMOMETPHl HMEIOT
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 3alIUTHOW TPYOKH MMEETCS METAJUTUYECKUI KOJIMAavdoK C

3aKpauHOM, KOTOPBIN CIYKUT JJIsl YCTAHOBKH TEPMOMETpPaA
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[McuxpomeTprudecKkue TEPMOMETPHI MU3TOTABIUBAIOTCSA C PA3IUYHBIMU IPEIEIaMH IIKAIIbI:
prytHbie (0T -41 10 35°) u pryTHO-TanmueBble (0T -35 m0 55°C).
Jlnsi W3MepeHHss — TeMIlepaTtypbl BO3AyXa B IIOJIEBBIX YCIOBHSAX IPHUMEHSIOT CyXOW

TEPMOMETP ACUPALUOHHOTO IICUXPOMETPA U TEPMOMETP Tpall.

7

T™-4

Puc. 2. [lcuxpomeTpuieckuii TepMOMETP

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

TepmomeTp-nipally — pTYTHBIN MaJOYHBIN TEPMOMETP- MPeJICTaBIsAET COOOH TOICTOCTEHHYIO
TpyOKYy C y3KHUM KalMJUIIPOM M C Pe3epByapoM, BBIAYTHIM B KOHIE 3ToH ke TpyOku. Illlkama
HaHeCeHa Ha repeaHel BHelnrHel cropone. i ynoocTBa U OBICTPOTHI OTCUETA MPOTUBOIOJIOKHAS
CTEHKa TepMOMETpa MOKphITa MOJIOYHBIM cTekyioM; IieHa neneHust 0,5°. Ha BepxHem KoHIlE
TEPMOMETPa MUMEETCs IIApUK, K KOTOPOMY IMpHBS3bIBaeTCS MIHYp. [Ipu M3MEpeHHsIX TepMOMETp
BpallfaloT 3a IIHYp B TOPU30HTAJIBHOM IUIOCKOCTH B Te€4eHue 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 clellaHbl U3 JIBOWHOIO psija HAaKJIOHHBIX IUIAHOK B BHJIE
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. I[HO 6yILKI/I COCTOUT M3 TPEX OTACIBHBLIX INNIAHOK, NPHUYCM CpCAHAA PACIIOJIOKECHA 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 BEHTWIISAIUS OyIKH
obOecrieunBaeTcs TOJIBKO MPU BETPEHOM MOrojie, B TUXYIO MOTroAy B Oy/AKe MOXKET 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 Oyaka NpeAHa3HAYeHa Ul 3allUThl TEPMOMETPOB OT paJuallMOHHBIX
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 JIECEHKa OKpallleHbl OelI0i KpacKoil.

HedpopMmanuonnbie TepMoMeTpshl. TepMorpagbl

Kpome JKMIKOCTHBIX TEPMOMETPOB Ha METEOPOJOTMYECKUX CTAHLUAX HCIOJIB3YIOT
TepMorpadbl , OCHOBAaHHbIE Ha NPHUHIMIIE HM3MEHEHUS JIMHEHHBIX pa3MEpoOB TBEPIBIX TEJI C

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

[Ipuemnoii 4dacteio TepMorpada, pearupyromeid Ha HW3MEHEHHE TeMIepaTypbl BO3/yXa,
CIIY’)KHT HM30THYyTasg OuMerainyeckas ruiacTiHka. OHa COCTOMT W3 JBYX IJIACTHMHOK, MMEIOIIUX
paznuuHble KO3 (OUIHEHTHI PACIINPEHHUS.

OObluHO 3TO WHBAap W HeMarHuTHas cranb. OIUH KOHEI[ OMMeTalia 3aKperuieH
HENOJIBUKHO, K IPyrOMY KOHIly € IIOMOILBIO CUCTEMBI PbIUYaroB NIPUCOEANHEHA CTPENKA, HA KOHLE
KOTOpOM  HAaca)keHO II€pO, HAINOJHAEMOE AHWIMHOBBIMM YEPHHUJIAMH C  TJMLEPHUHOM,
MPEIOXPaHSIONINM OT BbICBIXaHUSI U 3amep3anus. [Ipy n3MeHeHun TemnepaTypsl OMMeTauInyecKas
IUTACTHKA MEHSIET U3rud, U nepeMenieHre e€ KoHIla B yBEJIMYEHHOM BHJIE NTEPEIAETCS Ha CTPEIKY C
nepoMm. Ilepo, mpukacasch Kk JieHTe Ha BpalarouieMmcs 6apabaHe, BhlU€pUMBAET Ha HEHl KpUBYIO,
COOTBETCTBYIOLIYI0O W3MEHEHHUSM TeMIepaTypbl Bo3ayxa. bapabGaH mnpuBOAMTCS B JBHXKEHHE
YaCOBBIM MEXaHM3MOM. Y TepMorpadoB OBIBAIOT CYTOYHBIE M HeNeIbHbIE OapabaHbl. JIEHTHI
CYTOYHBIX 0apabaHOB UMEIOT LIEHY JIEJICHHS M0 BEPTUKAIbHON LIKaie BpeMeHu 15 MuH (HeaenbHbIe
2 yaca). llena nenenust ropu30HTAIBHOM LIKAJBI IEHTHI paBHa 1°C.

CyTouHble JIEHTHI, KaK MPaBWJIO, MEHSIOT B 12-yacoBi CpOK HaAOMIOJCHUH, HEJENbHBIE B

MOHeIeNbHUK. JIeHThl 00padaThIBAIOTCS U COXPAHSIOTCS.
DNEeKTpUUECKHE TEPMOMETPhI

B 51Ty rpynmy BKIOYEHBI TEPMOMETPHI CONPOTUBIIEHUS, TEPMODIEKTPUUECKUE U
TEPMOTPAH3UCTOPHBIE.

TepmoMerpel comporusieHusd.  [IpuHnun [OeHCTBHS 3TOrO TEPMOMETpa OCHOBAaH Ha
CBOWCTBE MaTE€pHAJIOB MEHATh NIEKTPUUECKOE CONPOTUBJIEHHE (IPOBOAMMOCTH) C M3MEHEHHEM

Temneparypbl. B KkadecTBe TmEpBUYHBIX MpeoOpa3oBareneil HCIOJBb3YIOT MeETANTHYEeCKHe
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IIPOBOJIOYHBIE U ITOJIYNPOBOJAHUKOBBIE TEPMOPE3UCTOPBL. 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 CONPOTHUBIICHUS IPEJICTaBISIET OO0 TOHKYIO IIPOBOJIOKY U3 YHCTOTO

METalia (MGI[I), IJIaTHHaA, HI/IKGJIB), HaMOTaHHYIO Ha KapkKaCc M IIOMCHICHHYIO B TI'CpPMCETHYCCKU

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

B MCTCOPOJIOTHH TCPMOMCETPBI COIIPOTHUBIICHUSA HAXOAAT IIPUMCHCHUC IIPU JUCTAHIUOHHBIX

U3MEPEHUX TEMIIEPATyphl BO31yXa, IIOYBBI.

Bomnpocsl k Teme:

1.

©CoNoORWN

[EEN
o

11.

KoHCTpyKTHBHBIE 0COOEHHOCTH METEOPOIOTHYECKUX TEPMOMETPOB

[lena neneHus MIKaIbl TEPMOMETPA

Uro Takoe penepHble TOUKH?

Kakue )KuaKoCTH NCIOJIB3YIOT B TEPMOMETPAX?

B uem 3akmrouaeTcsi TOUHOCTh U3MEPEHHUS?

Kakwue cymecTByroT TeMnepaTypHbI€ IIKaJIbI?

Kakue BUIbI TEpMOMETPOB HUCIIOJIB3YIOTCS Ha METEOPOJIOTHUECKON TIIoIIaiKe?
Jlnis yero npeaHa3HadeHa IICUXpoMeTprueckas Oyaka?

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

. Kak u TAC YCTAaHABJIIMBAKOTCA MECTCOPOJIOTMUCCKHUE TEPMOMETPEBI JJI1 U3MCPCHUA

TEMIIEPATYPHI OYBBI?
B ueMm cyTh npuHIMNA 1eWCTBUSA TEpMOMeTpa’?

3AJIAHUE

O06paboTka TepMOrpaMMBbl (CYTOYHOMN)

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

MCKAY UMCIOIIUMUCSH 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, HAAMUCAHHbBIE HA JIECHTE TepMorpada;

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

®opma A
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camMonucua. TH pa3HOCTH U OyIyT MOMpaBKaMH K 3alMCH MPUOOpa B CPOUHBIC YACHL;

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

6. AnreOpavuecku NpuOaBUB HailleHHbIE A KaXJOr0 4Yaca IIONPAaBKM K IOKa3aHUSAM
TepMorpada, moxryduM UCTUHHBIC 3HAUEHUS TEMIEpaTyphl Ul KAKAO0TO Jaca,

7. HaiitTu Ha J5eHTE MakCUMyM W MHUHHUMYM TEMIEpPaTypbl U C COOTBETCTBYIOLIUMHU
HOIIpaBKaMH 3anucarh B TaOJIMIly, OTMETHB UX BpeMS;

8. BbruuciuTh M 3anucarh B TaOIUIY MOJHYIO aMIUIMTYAy CYTOYHBIX M3MEHEHHMHM 3a JaHHbBIN

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 - OJJMH U3 pa3esioB METEOPOJIOTUU: YUEHHE O COTHEYHOM, 36MHOM M aTMOC(hEepHOM
U3ITy4YeHUH (pajualivn) B YCIOBUSIX aTMOC(hEpHI.
Ilenp paboThl — MOJTYYUTH MpeAcTaBiIeHHE 00 OCHOBHBIX aKTMHOMETPUYECKUX Mpubopax, 00 ux
YCTPOMCTBE, YCTAaHOBKE U METOJMKE IIPOBEACHUS HAOIIOACHUH.
3agaun paboThI:
1. O3nakoMHTbCA € YCTPOHCTBOM M MPUHIUIIOM AEHCTBUS IPUOOPOB I U3MEPEHUS
panuanuu
2. V3yunTh yCTPOWCTBO M MPHUHIIMII ACHCTBUS renuorpada, YCTaHOBKY H METOIHKY
IpOBeIeHUs Ha0II0IeHUH
3. TlpoBecTr HAOIIOACHUS
CpenctBa: remuorpad
3amanue:
1. M3yuuTh METOOMKY NIPOBEACHUS HAOIIOIEHHUH
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 HAOIIOACHUN MPEICTaBUTh B BUJIC

AKTHHOMETpUYECKHE HaOMIONEHUs] — HaOJMIOJCHUS HaJl MHTEHCHBHOCTBIO COJHEYHOW paJHalliuu
NpSMOM, pacCesHHOM, CyMMapHOH, a Takxke Haa 3()QEeKTUBHBIM HU3ITy4YEHUEM, pPaTHALMOHHBIM

OayraHCcoM U ainb0e10, TPOBOIUMBIE C IIOMOIIBIO COOTBETCTBYIOIIUX MPHUOOPOB.
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OCHOBHBIMU AKTHHOMETPUUYECKUMHU MPUOOPAMH SIBIISIOTCS: aKTHHOMETP (A1 M3MEpEeHHUS
WHTCHCUBHOCTU MPSMOM COJHEYHON paJualliy Ha MEePHIEeHIUKYISPHYIO K JIydaM MOBEPXHOCTH),
nupaHomeTp (ampOemomeTp) (sl HU3MEpEHUsT HWHTEHCUBHOCTH CYMMAapHOH, paccesHHOHW W
OTPaKEHHOM KOPOTKOBOJIHOBOM pajuanuu), OamaHcomep (A7 ONpeesieHUs] pPaaHaliOHHOTO
OaslaHCca 3€MHOM ITOBEPXHOCTH).

Bce st mpubopsl ocHoBaHbl Ha oOuieM npuHuumne. Jlyducras SHeprus, MOTJIOLIEHHAs
YYBCTBUTEIHHBIM 3JIEMEHTOM (OOBIYHO 3auepHEHHAs IUIACTHUHKA), MpeoO0pa3yercs B TEIJIOBYIO
SHEPIHIO C MOCIEAYIOIIHUM ITpeoOpa30BaHUEM ITOCPEICTBOM TEPMOIIAPHI B AIEKTPUUECKYIO SHEPTUIO
(BAC), uzmepsiemyo rajibBaHOMETPOM. B uTore 00 MHTEHCUBHOCTH JIYYHCTOW DHEPTUU CYAST 1O
BEJIMUMHE OTKJIOHEHHS CTPEJIKH TrajbBaHOMETpa. DTH MPUOOPHI ABISIOTCS OTHOCUTEIBHBIMH, U UX
TapupOBaHUE MPOU3BOAUTCA MO IMOKA3aHHUSIM KOMIIEHCAIIMOHHOTO muprennomerpa OHrcrpema,
npusstoro B Poccun B kauecTse 00pas31ioBoro.

Jns mpoBeneHus: HAOMIOACHUH MPUOOPHI ISl U3MEPEHUS] PaMAIlHOHHBIX XapaKTEPHUCTUK
pa3MeIIarTcs Ha aKTHHOMETPUYECKON CTOMKE.

AKTHHOMETpUYEeCKUEe HAOIIOJCHUS MPOBOJATCS 1IecTh pa3 B cyTku: B 0 u 30 mun, 6 9 30

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

lenuorpad mnpemHasHaueH ISl PETUCTPAMU MPOAOIKUTEIHLHOCTH COJIHEUYHOTO CHUSHUS,
T.. KOJMYECTBAa YacOB, KOTJa COJNHEYHBIH IUCK HE 3aKphIT O0lakaMH, a HMHTEHCHUBHOCTb
CONTHEYHOU pajuanuu coctasiuseT He menee 0,21 kBt/ M.

[Tpunnun nefictBust renuorpada OCHOBAH Ha MPOKUTAHUU OyMa)KHOW JICHTHI COJTHEYHBIMU
aydyamMd, CGHOKYCHPOBAHHBIMH CTEKJSIHHBIM IapoM. JIeHTa, 10 KOTOpOW B TEUYECHHUE JIHA
nepemMeniaercs uzoopaxenue CoiHIla, UMeeT aeneHus B yacax. [1o JyiMHe MpoXIKEHHBIX Y9aCTKOB
Ha JIGHTE OIPENeTSAIOT BpeMsl, B TeueHne KoToporo ColHIe He ObLIO 3aKPHITO 0OJIaKaMHu.

CTexnsHHBIM mIap 3aKperuieH B JAyrooopa3sHoM naepxkatene. HakiaoHssI TONBHKHYIO 4acTh
npubopa, 1O IIKaje YIJIOBOIO CEKTOpa YCTaHABJIMBAIOT IMIMPOTY MECTa METEOCTaHIUU MU
3aKpEIUISIIOT CTOMOPHBIM BUHTOM. [Ipu 3TOM OCh CTEKIISIHHOTO IIapa MPUHUMAET MOJIOKEHUE,

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

Cdepuueckass yama MMeeT TpU Ma3a, B KOTOPbIE BCTAaBISIIOTCS OyMakHble JIEHTHL. B
CpeIHul ma3 BCTapisieTcs npsaMas (paBHOJCHCTBEHHAs) JICHTA, B BEPXHUM 1a3- 3UMHSSA U B HUKHUI
na3z- JeTHss JeHTbl. OO0e mocinenHue JEeHThl KpuBONMHEWHbIe. [lono)keHue JEeHThl B IMase
buKcupyercs ITHUPTOM C UTIIOH.

Opna nenta paccuutaHa Ha 10 wacoB. B 3aBHCHMOCTM OT NPOJOJDKUTEIBHOCTH IHS
ucnonb3yroT 1,2 win 3 nenTsl. Ha MeTeoponornyeckoi miomiaake reuorpad ycTaHaBIMBaeTCs Ha
CTOJ0€ Ha BBICOTE 2 M OT IOBEPXHOCTH 3E€MJIM CTPOrO TOPU3OHTAIBHO W OPUEHTUPYETCS IO
reorpauuecKoMy MEepHInaHy.

Bomnpocsl k Teme:

1. Yro Ha3piBaeTCs MpSIMON COJTHEUHOM pajuariei?

KaxkoB criekTpanbHbIii COCTaB COMTHEYHOU pajraiiiu ?

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

Kaxk mpoucxoauT paccessHre COMTHEYHON paJHariiu?

OT 4ero 3aBUCHUT CYTOUHBIN U TOJIOBOM X0 MPAMON paaraiuu?
I'ne ycranaBnuBaercs renuorpad?

Ha ckonbko 9acoB paccunTaHa ofHa JeHTa renuorpada?

Yrto Takoe (HOTOCMHTETUYECKH aKTUBHAS paIUAIIHS?

HazoBure npubops! 1151 U3MEPEHUs paTuaiiu

lO Kaxkue siBlieHUsI CBSI3aHBI C pPAaCCESTHUEM PaTUAIIAH?

3AJJAHUE

wn

© o No A
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O06paboTka neHTHI Tenuorpada

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:

1. Omnpenenuth Ha HEH MPOJOJDKUTEIBHOCTh COJIHEYHOTO CHSHUS 32 KaXKIBIA 4ac B JIECATHIX
JIOJISIX Yaca;

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

3. Haiit Bpems Bocxonma u 3axoxa CoyHIIA W MPOJODKUTENBHOCTh JIHS 0 CHEIHaTbHON
TabauIE;

4. CpaBHUTH TPOJODKUTEIBHOCTh COJIHEYHOTO CHUSHHUS C TPOJOJDKUTEILHOCTRIO 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 NPECTaBIEHUE 00 yCTPOHCTBE MPHOOPOB ISl U3MEPEHUST aTMOC(HEPHOTO
JTABJICHUS U METOAMKE N3MEPEHUS
3anaun paboThI:
1. Osnanerb METOIMKON U3MEPEHUSI ATMOC(PEPHOTO aBICHUS
2. YCBOUTH €IMHMIIBI U3MEPEHHUS AABJICHUS U 3HATh UX COOTHOIIEHUE
Cpenctsa: 6apoMeTp-aHEepOUI, TOBEPOUYHOE CBUIECTEIHCTBO OapOMETpa-aHEepOH1a, CTAHIIMOHHBII
OGapomerp.
3aganue:
4. W3y4uTh yCTpOMCTBO MPHUOOPOB U METOAUKY U3MEPEHHsI aTMOC(HEPHOTO JaBJI€HUS! PTYTHBIM
OGapoMeTpoM 1 0ApOMETPOM —aHEPOUIOM
5. U3meputs atMocdepHoe AaBiIeHHUE
6. PaccumTarh aTMOC(epHOE AaBIICHHE HA YPOBHE MOPS
Pe3ynbTaThl: H3yueHHne ycTponcTBa MpruOopa U METOAMKH U3MEPEHUs aTMOC(EPHOTO AABICHHUS,
pe3yIbTaThl N3MEPEHUH MPEICTABUTH B BUE TAOIHIIHI.
ATMochepHOEe TaBieHWE paBHO BECy pAacIOJIOKEHHOTO BHINIE CTOJN0A BO3IyXa C

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

ATMocdepHOe TaBieHHne, U3MEPIEMOE Ha BCEX METEOPOJIOTMUECKUX CTAHIUAX HEOOXOAUMO
3HATh JIi COCTABIICHUS MPHU3EMHBIX CHHONTHYECKUX KapT, OTPAKAIONIUX COCTOSIHHE ITOTOIBI B
OTIpe/ICICHHBIA MOMEHT BpEMEHH.

EnuanniamMu naBiaeHus coyKaT MILIUMETP PTYTHOro cronba (MM pT. CT.), TEKTOIMACKalhb
(r[1a) u mummbap (M0), MM PT. CT. — 3TO U3MEHEHHE aTMOC(HEpPHOTrO JaBIECHUS, COOTBETCTBYIOIIEE
MOTHATHIO WIIH OITYCKaHHUIO PTYTHOTO CTOJI0A B OGapoMeTpe Ha 1 MM.

1 IMackans (I1a), equauna cuctemsr CU - naBienne cumoit B 1 HeroToH Ha mtomians B 1 M2
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(100 ITa=I1rlTIa).

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

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

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

PryrHble GapomeTphl SBISAIOTCS HanOoJiee TOYHBIMU M YHNOTPEOJIAIOTCS B OCHOBHOM JUIS
U3MEpEHHsT aTMOC(EPHOT0 JaBJICHHSI HA METEOpOoJIoTHYecKuX cTaHlusaX. [lo ycTpoiicTBy cocynos,
HATIOJTHSAEMBIX PTYTHIO, 0ApOMETpPHI NENATCS HAa TPU BHJA: YalleuyHble, CH()OHHO-YAIICYHBIC H
cudonnble. Hanbomee 4acTo MCIONB3YIOTCS JBA MIEPBHIX BHU/IA.

KunkoctHeiii Gapomerp wu3o0peren Toppuuemmn (1643r.), a Ha3BaHHe «OapoMeTp»
npunuckiBaioT boitmo (1665r.), 10 Hero npubop HazbBaK « TopUYETNEBOM TPYOKOII».

[TpuHIMI nelcTBUS PTYTHOrO OapoMeTpa OCHOBAaH Ha ypPaBHOBEIIMBAHUU aTMOCHEPHOTO

JIABJICHUS BECOM PTYTHOIO CTOJ0A.
Yarmreunslit 6apomeTp

Yameunsiii OapoMeTp uMeeT cieayroiiee ycTpoiictBo. CrTekisiHHas TpyOka, 3amasHHas
CBCPXY W HAIlOJIHCHHAaA I[I/ICTI/IJIJIHPOB&HHOﬁ PTYTBIO, IOTPYKECHA HUXXHHUM OTKPBITHIM KOHIIOM B
IUIACTMACCOBYIO WJIM METAJUIMYECKYI0 YallKy C pTyThlo. Yamka coolmiaercss ¢ HapyKHBIM
BO3JIyXOM Yepe3 OTBEPCTHE, 3aKphIBAEMOE BUHTOM. B0o3/1yX B BepxHel 4yacTu TpyOKH OTCYTCTBYET,
MO3TOMY TOJI JICMCTBHEM BHEIIHETro JAaBJICHUS BO3JyXa Ha MOBEPXHOCTh PTYTHU B YaIlIKe, CTOJIOUK
PTYTH MOAHUMAETCS 0 OIpeleleHHON BBICOTH. Bec cTonmba pryTu OymeT paBeH arMochepHOMY
naieHuo. CtekisiHHas TpyOKa ¢ pTyThIO IIOMEILIAeTcsl B METAJUIMUECKYI0 onpaBy. B BepxHeil ee
YacTH ClieJIaH MPOJOJBHBIN CKBO3HOW Mpope3 il HaOMI0ICHUM 33 TIOJIOKEHHEM CTOJI0a PTYTH B
TpyOKke. Ha omHO# cTopoHE pope3a HaHeceHa Imikana B MM pT. cT. uiu rlla. J{is oTcuera gecsThix
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; 0TCUETOM BBICOTBI PTYTHOT'O CTOJIOA.
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Puc.6. Yameunslid pTyTHBIH OapoMeTp

Ha wmeteoponoruueckoil CTaHIMM PTYTHBIA OapoMeTp MOMENIaeTCs B CHEIHAIbHBII
mka4uK, YKPEIUICHHBIH Ha CTEHE.

UYroObl HAWTH BBICOTY PTYTHOIO CTOJI0A, COOTBETCTBYIOLIYIO BEIMYMHE aTMOC(EpPHOIro
JaBJICHUST B TOM WJIM HHOM IIYHKTE, K OTCYETYy IO OapoMeTpy BBOAMUTCA psij IONPABOK:
MHCTPYMEHTAJIbHAs, TEMIIEpaTypHasi, ONPAaBKU Ha YCKOPEHHE CHUJIbI TSDKECTH B 3aBHCHMOCTH OT
HIMPOTHI MECTA U €TO BBICOTHI HaJl YPOBHEM MOPSI.

Ilonpasku pmymmnozo 6apomempa.

[Ipu noBbILIEHNN TEMIEPATyphl PTYTh PacIIUPSIETCs, INIOTHOCTh €€ YMEHBIIAETCs, U BbICOTa
PTYTHOTO cT0J10a OKa3bIBAETCs 3aBBIILIEHHON 110 CPaBHEHUIO ¢ Ha0oieHusIMU ipu Temneparype 0°,
KOTOpasi ¥ MPUHUMAETCS 3a «HOpPMallbHyIO». TakuM o0Opa3oMm, TeMmIepaTypHas MOMpaBKa MpH
TEeMIIepaTypax BBIIE HYIIS OyIeT UMETh 3HAK MUHYC, a IIPU TeMIiepaTypax HUXKe HYIS - IITIOC.

YckopeHrue Cuiibl TSDKECTH, OINpEAeNsieMOe pAacCTOSHHUEM OT LIEHTpa 3€MIIM, HUMEET
HauOoJIbIlIee 3HAaUEHNE Ha T0JII0caxX, HauMeHblee — y 3kBaTopa. Kpome Toro, oHO ymeHbIIaeTcs ¢
yJaJIeHueM KBEpXy OT ypoBHS Mops. [lng cpaBHUMOCTH BceX HaOMIOJIEHUM HaJl J1aBICHUEM,
MIPOBEICHHBIX HA PA3JIMYHBIX IIMUPOTAX U BHICOTAX HAJl YPOBHEM MOPS, UX MPUBOJAT K CTaHAAPTHOMN
CUJIE TSDKECTH. 3a CTaHJApTHOE MPUHSITO YCKOPEHHE CUJIbl TSXKECTH Ha mupoTe 45° U Ha ypoBHE
Mopsi. B Hu3kux mmpotax (ot 0° mo 45°C) mokazanusi 6apoMeTpa OKa3bIBaIOTCS 3aBBIIIICHHBIMH, a
B BbICOKUX (0T 45° 10 90°C) 3anmxeHHbIMHU. C OHATHEM BBEPX OT YPOBHS MOPS MTOKA3aHUS TaKkKe
OyIyT 3aBBIIICHEI.

TakuMm 00pa3oM, MONpaBKa Ha YCKOPEHUE CUJIBI TSHKECTH B 3aBUCUMOCTH OT IIMPOTHI MecTa

OyIeT MOJIOKUTENbHON B BBICOKHMX IIUPOTaX M OTpUIATENbHOM B HU3KUX. [lompaBka Ha yCKOpeHHe
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CHJIBI TSDKECTH B 3aBHCHMOCTH OT BBICOTBHI HaJl YPOBHEM MOps OyneT oTpuIaTeibHas Ha BCEX
BBICOTaX, UMEIOLIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPAI.

Kpome TOro, BBOIWTCS MHCTPYMEHTAlbHAs IIONpaBKa, KOTOPOH KOPPEKTHPYIOTCS
HETOYHOCTH B TIIOKa3aHUSX OapoMeTpa, CBA3aHHbIE C HECOBEPIIEHCTBOM €ro HW3TOTOBIICHHS.
WucTpyMeHTanpHas TOMpaBKa YKa3bIBACTCS B TAcIOpTe MpUOOpa; OIMpeneNseTcsl ¢ MOMOIIbI0
STAJIOHHOTO MPUOOPA.

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

NPUBOJAT K YPOBHIO MOpsL. 1Jisi TOr0 MCHOIB3YIOT TaOJIUIBI, PACCYUTAHHBIE TIO 0APOMETPHUECKON

dopmyie.
BapomeTp-anepoung

Bbapomerp-anepoun oTHocuTcs K Je)OpMAMOHHOMY BUIY NPUOOPOB ISl HU3MEPEHUS
aTMocepHoro pgaBieHHs. YUyBCTBUTEIBHBIM DJJIEMEHTOM B TaKuUX OapoMeTpax sBISETCS
aHepougHas KopoOka (6apokopoOka), mpeoOpa3yromas U3MEHEHUS aTMOC(PEPHOTO IaBJICHHS B
nuHelHble nepemenienus (nedhopmanun). Bo3nyx u3 KOpoOKM BBIKAUMBAETCS MOUTH MOITHOCTHIO.
s toro, uroObl KOpoOKa HE CIUTIONIMBAJIAch JABICHUEM OKPYXAlOIEro BO3yXa, MpYyKUHA
OTTATHBAET KPBIIIKY KOPOOKH, MPUBOJSA €¢ B paBHOBecHe. IIpn yBenTMUEeHUN BHEIIHETO JaBJICHUS
KpBIIIKa OyJeT HEMHOTO BIABIMBAThCS BHYTPh KOpPOOKH, TPU YMEHBIICHHH IO/ JICHCTBHUEM
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
NepefaloTCss Ha CTPENKy, MepeMelaroyocs
BJIOJIb IIKAJBI C AeleHUsAMU. B BepxHel yacTu
aHepoua BMOHTHPOBaH IyrooOpa3HbIi

TCPMOMCTP Id  HU3MCPCHHUA  TCMIICPATYPLL

npubopa. Becob MEXaHU3M aHepouja
MMOMENTAETCS B METaJUNTMYECKUN 1581051
MJIACTMACCOBBIN KOPITYC CO CTEKJISIHHON KPBIIIKOM. B orcuets mo mkane 6apometpa-

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 YIPYr'He CBOWCTBA KOpPOOKH, MPOHCXOIAT nedopMaluu  y3JI0B
nepesaToyHoro Mexanusma. Jliis yuera BIUSHUS TeMIIepaTyphl Ha MOKa3aHus OapoMeTpa-aHepouia
NPUHATO WX TMpuBoAUTH K Temmeparype 0°C. [l 3TOro omnpenensioT TeMmIepaTypHbId
K03 QHLIMEHT, paBHBIM N3MEHEHHIO MTOKa3aHUi OapoMeTpa Ipu U3MEHEeHnH Temrieparypsl Ha 1°C.

[IIxanoBass moOINpaBKa HCKIOYAET CUCTEMATHUUYECKYH) HHCTPYMEHTAJIbHYIO IOIPELIHOCTD,
SBIISIOLLYIOCS. CIIEZICTBUEM TEXHOJOTMYECKUX JOMYCKOB  IPU HM3TOTOBJICHUU MEPEeIaTOYHOTO
MeXaHHM3Ma aHePOMJHON KOPOOKH, T.€. YUUTHIBACT MHAUBUyaJbHBIE OCOOEHHOCTH MpUOOpa, HE
COOTBETCTBYIOILIME JIE€JIECHUSIM IIKalbl, OJMHAKOBOM i1 BceX MNpuOOpPOB JgaHHOro tumna. B
MIOBEPOYHOM CBHJIETENIHCTBE IIKAJIOBbIE MTOMPABKHU JAIOTCS JJIs BCEM HIKaIbl 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 ¥ HE MPUMEHSIOTCS HA METEOPOJIOTUYECKUX CTAHIUSAX B KA4eCTBE OCHOBHOTO IpuOOpa
JUIsT U3MEpeHHusl aTMocepHOro naBieHus. VX NpUMEHSIOT B TeX CiIydasX, KOrJa H3MEepeHHe
JaBJICHUs] OMYCTHUMO C morpeurHocteio O6onee 1 rlla (Ha HEKOTOpPBIX MOCTaX U B OTIEIBHBIX

IKCTICIUIIMSIX ).

Bbaporpad

baporpad mnpeaHasHaueH [UIsi HENPEPHIBHOM pPETUCTpAallUM aTMOC(EPHOTO J1aBIEHUS.
[Tpenensr uzmepenus ot 780 no 1060 rlla, morpemHocts u3Mepenus +1-2 rlla. Moxer pabortaTb
npu temreparype Bosayxa ot -10 go +45° C. Ilo cBoeMy yCTpOMCTBY OH AEIUTCS Ha TPU YacTH:

MPUEMHYIO (1aTYMK), IEPEAOIIYI0 U PETUCTPUPYIOIIYIO.

Puc.7. baporpad

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

aTMocQepHOoe JaBlIeHUE, HAITPABICHHOE HA C)KaTHe KOPOOOK, YPaBHOBEIIUBACTCS CHUIION YyIIPYTOCTH
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KOpoOOK. BepxHsisi KopoOka COEOMHSETCS C phluyaroM IepeAaroliero MexaHuzMa. Bemnuunna
nedopManuu KOpoOOK OUeHb Malla, HO IpU MepeJadye Ha Mepo OHAa YBEIMYMBAETCSA C IOMOIIBIO
peraaros B 80-100 pas3.

Jlnst yMeHbIICHHUS BIMSHUS TEMIEpaTypbl Ha MoKa3zaHus Oaporpada B ero HMKHEH 4acTh
BMOHTHPOBAH OMMETAJNINYECKUN KOMIIEHCATOP.

Peructpupyromas yactb mpeacraBisieT coboi O0apabaH ¢ 4acOBHIM MEXaHM3MOM BHYTPH.
Ha OGapaban HazeBaercs OymakHas JIGHTa, Ha KOTOpOHl HAHECEHbl TOPU30HTAJIbHbBIE
U AyrooOpa3Hble  JI€J€HUSl CBEpXy BHM3; TOPU30HTAJIbHBIE JIMHUM  COOTBETCTBYIOT
aTMOC(epHOMY JaBIICHHIO, TyrooOpa3Hble — WMHTEpBaIaM BpeMeHH. /i HeneNbHBIX CaMOIKCIICB
STOT UHTEPBAN 2 4, IUIsl CYTOYHBIX — 15 MuUH.

[Ipu Bpamenun OapabaHa mepo Ha KOHIE CTPEJIKH CHEIHATbHBIMU YEPHUIIAMH OCTaBIISET
CJIeJI COOTBETCTBEHHO KOJICOAHUSM aTMOC(EPHOTO JTaBIICHHUS.

[Tokazanust Oaporpada HYKHO CHCTEMaTHUYECKHM CPaBHHUBAaTh C JaHHBIMH PTYTHOTO
Oapomertpa. 1y 3TOro B cpouHble yackl HaOmIOAeHUIl Ha JeHTe Oaporpada nenaercs 3aceuka,
COOTBETCTBYIOIAsl HCTUHHOMY J1aBJICHUIO.

B nomeniennn meteoctaHIuu 6aporpad HaXOAUTCS Ha MOJOYKE, YKPEIUIEHHON Ha CTEHE Ha
BbicoTe 110-130 cm ot mosna. Tlo Buay KpUBOI 3aNTMCH MEKIY CPOKaMH HAOJFOICHUM ONpEeIsIeTCs
dbopma OapudecKoil TeHACHITUH.

bapuueckas menoenyus - 3TO W3MEHEHHE aTMOC(HEPHOTO JaBJIECHUS 3a BpeMS MEXAY
cpokamu HabmoieHuni (3 yaca npu 8 cpouHbIX HaOMrOAEeHUAX). bapudeckas TeHAECHIUS UMEET 3HaK
«+» IpH poCTe AABJIEHUS U 3HAK «-» MPU NOHUKEHUU.

Bonpocsl k Teme:
1. Yro Ttakoe armochepHOe naBiIeHHUE?
Kakue enuHUIBI ©I3MEpEHHsT aTMOC(HEPHOTO JaBIEHUs?
Yemy paBHa cTaHaapTHasi aTMoc(epa Ha YpOBHE MOps?
Kak u3meHseTcs naBiaeHue ¢ BHICOTOM?
O 4eM CBUIETENBCTBYIOT U3MEHEHUS aTMOC(HEPHOro AaBJICHUS BO BpeMEHHU ?
Jis Kakux 1enei u3MepsoT aTMocepHoe 1aBiaeHue?
Kak npaBuiabHO ycTaHOBUTH OApOMETP Ha METEOPOJIOTUYECKON cTaHIUN?
Yro saBisieTcs NPUYUHOMN IBUKEHUS BO3aAyXa?
Kakue paxTops! BEI3BIBAIOT U3MEHEHUE AaTMOCHEPHOTO AaBIEeHUs?
10 Jnist uero npeanasHavyeHn 6aporpad?

©CoNoR~WN

3AJIAHUE

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

1. Orcuurarh naBieHuE Mo aHepouAy Ha /-M 3Taxe ¢ ToyHocThio A0 0,1 MM pT. cT. CHATH
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MOKa3aHUsi TEPMOMETPA, BMOHTHPOBAHHOIO B aHepouJ ¢ TouyHocThio 0,1°. OTtcuersr
MPOBOAUTH 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 TEMIIEPATypy BO3IyXa Ha 7-M U
1-m sTaxax.

4. BBecTu K MOKa3aHUAM aHEPOHUJA COOTBETCTBYIOLIUE MOIMPABKUA U BBIUUCIUTH MPEBBILICHUE

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

IIpakTuyeckas padora 4 6. Berep. I3mepenne ckopoctu BeTpa

I_[eJ'IB pa6OTBI — HOJIYUUTHh NPCACTABIICHUC O HpI/I60an U MCTOAUKAX UBMCPCHUA CKOPOCTHU U

HaIlpaBJICHUA BETPaA

3amaun paboTHI:
1. U3y4yuTh KOHCTPYKIMIO U YCTAHOBKY ()JIFOT€POB U aHEMOMETPOB
2. TlpoBectu HaOIIOAEHUSA 32 CKOPOCTBIO U HalpaBJIEHUEM BETpa
3. O3HaKOMUTHCA ¢ OAPUUYECKUM 3aKOHOM BETpa
CpencrtBa: anemomerp dycca
3aganue:
1. M3yuuthb ycTpoOHCTBO M MPUHLUN JIeHCTBUS NPUOOPOB, UX YCTAHOBKY M METOJUKY
M3MEPEHUS CKOPOCTH U HalpaBJICHUs BETpa
2. W3meputhb CKOpOCTH BETpa
3. Tloctpouth po3y BEeTpoB
Pe3ynbTarhl: u3yueHue ycTpoiicTBa MpUOOPOB Ul M3MEPEHUS HApaBJIEHUS U CKOPOCTU BETpa U
METOAMKH n3MepeHus. [IocTponuTs «po3y BETpOB» U pe3yabTaThl U3MEPEHUI MPEJCTaBUTh B BUJIE
TaOJINULIBI.
BerpoMm Ha3biBaeTcsi TOPU30HTAIbHOE MEpEeMENIEHHE  BO3/JyXa OTHOCHTEIBHO 3E€MHOMN

noBepxHOCTH. OOBIYHO OMPENENSIFOT HANIPaBIEHUE BETpa —CTOPOHY TOPU30HTA, OTKYy/a AyeT BETep,
U ero CKOpocTh B M/c. BeneacTBue TypOyJIE€HTHOCTH CKOPOCTh U HANpaBJICHHE BETpa HEMPEPHIBHO
MEHSFOTCA.

[Ipu onpeneneHnn CKOPOCTH BETPa B MPU3EMHOM CJIOE€ B IOJIEBBIX YCIIOBHUSIX HCIOJB3YIOT
AHEMOMETPBI PA3IMYHBIX THIIOB: YaIlIeYHBIN, KOHTAKTHBINA WIIM WHAYKIIMOHHBIN.

Jlsis monmyueHusl XapaKTepUCTUK BETpa Ha METEOPOJOTHYECKHX CTAHIUAX B HACTOSIIEE
BpeMsl TIPUMEHSIOT (UIFOTep W JAWCTAHIIMOHHBIC MPUOOPHI — aHEeMOpyMOomeTphl. Habmonenus 3a
BETPOM BKJIIOYAIOT: a) U3MEPEHHE CpeaHEH CKOPOCTH BETpa 3a MPOMEXKYTOK BpeMeH: 2 uiu 10
MUH; 0) ompejeNeHue MaKCUMAIBHOTO 3HAYCHHS MTHOBEHHOW CKOPOCTH BETpa; B) OMpPEICICHHE

CPEIHEr0 HalpaBJICHUs 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 MPHEMHON YacTH pa3IMYar0T JBa OCHOBHBIX BHJIa aHEMOMETPOB a)
qamevyHple (C MONYIIAPUsAMH) JUISi U3MEPEHHUsT CPEeIHEH CKOpOCTH BeTpa JHOOOT0 HAIpaBJICHUS B
npeaenax ot 1 mo 20 m/C ; 0) KppulbUaThie (C METBHUYKOMN) JIJII M3MEPEHUS CPEAHEH CKOPOCTH
HaIpaBJICHHOTO BO3IyIIHOrO 1moToka oT 0,3 1o 5 wm/C. KpbuibuaTble aHEMOMETPBI MIPUMEHSIIOT B

OCHOBHOM B pr61<ax 1 KaHaj1aX BEHTUJBIIIUOHHBIX CUCTEM.

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

[IpueMHas yacTb py4yHOTO aHEMOMETPA COCTOUT U3 METAITIMYECKON KPECTOBUHBI, HA KOHIIAX
KOTOPOM YKPEIUICHBI YEThIPE MOJBIX MOJYIIapus, OOpaIleHHBIX BBIMTYKJIOCTIMHU B OJHY CTPOHY.
[Tonymapus 3anunieHbl OT MEXaHUYECKUX MOBPEXKICHUN CHENUalIbHOW paMKOW M HACaKEHbI Ha
ocb. Ocb B CBOEW HIDKHEH YacTH HMeEET 4YepBAYHYIO (BHHTOBYIO) Hape3Ky, KOTOpOH OHa
COEIUHAETCS C PAAOM LIECTEPEHOK NEPENAIOIIEr0 MEXaHM3Ma, 3aKJIFOYEHHOIO B IIACTMACCOBBIN
WM MeTauindeckuil kopmyc. CUeTHbI MeXxaHu3M uMeeT Tpu udeponaTa. Ha Gonbiiom HaHECEHBI
nenenus ot 0 1o 100, Ha OTHOM MaJ€HBKOM — COTHH, Ha TPETHEM — THICAYH.

B HwxHelr vactm ¢Qyraspa cOOKy HMeEETCs appeTup, C IMOMOIIBI KOTOPOTO IepBast
HIeCTepeHKa IMepeaarolero MexaHu3Ma MOXKeT ObITh OTBEJeHa WM COEAMHEHAa C YepBAYHOU
Hape3KkoW ocu. B mepBoMm ciydae BpalleHUE MOJyIIapUil IOJ BIUSHUEM BETpPa MPOUCXOIUT
BXOJIOCTYIO, BO BTOPOM OHO TepefaeTcst Ha cTpenku 1udepomaToB (cuetynk BKIroueH). Ilo obe
CTOPOHBI appeTupa UMEITCS JIBa HEMOJBMXKHBIX KOJIbLA, KOTOPBIMU IOJIB3YIOTCS JUISl BKIIFOUEHUS

CUYeTYMKa MpU MOMOINM IIHYpKa B TeX CIydasX, KOTrJa aHeMOMETp HaxoauTcs BeIcoKo. LIIHypok
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MPUBS3BIBAIOT K KOHI[y appeThpa CEpelIrHON, a KOHIBI €ro MPOJEBAIOT Yepe3 HEMOIBHKHbBIC
kosblia. CHH3Y TIOJI KOPITyCOM HMMEETCSl CTEp)KEHb C BHHTOBOW HApe3KOH JJIsl YCTaHOBKHU
aHEeMOMETpa Ha JICPEBSIHHOM IIECTE B BEPTUKAITBHOM IOJIOKCHHH.

HaGnrogenuss 1o aHeMoMeTpy TMpPOBOAATCS —cleayromuM —obpazom. HaOmromarens
CTAaHOBHTCS JIMIIOM K BETPY M YCTaHABIMBAET aHEMOMETpP HA 33JJaHHOW BBICOTE TaK, YTOOBI IIKaIa
Obuta oOpalmieHa B IIOJABETPEHHYIO CTOPOHY, a IUIOCKOCTh IMdepodiaTa pacrosaraiach Obl
NEPIECHINKYIISIPHO K HANpaBJICHUIO BETpa. 3aTeM HEOOXOJMMO 3aIlucarh MOKa3aHHUs BCEX CTPEIIOK
(mavanbHBIN oTcuer). [Tociie ATOro BKIIOYAIOT CUCTYMK aHEMOMETPA M OJHOBPEMEHHO ITYCKAIOT B
X0l cekyHaoMmep Ha 10-MHHYTHBIH MPOMEXYTOK BpeMeHH. [lo MCTeYeHWHM CpOKa BBIKIIOYAIOT

pubOp U CEKyHOMEpP U 3aIUCHIBAIOT KOHEUHBIN OTCYET.
®mrorep

@mrorep sBusgeTca Hauboiee paclpoOCTpaHEHHBIM HpUOOpoOM i  HaOMIoAeHWH 3a
HaIpaBJIEHUEM U CKOPOCThIO BeTpa. OH uMeeT cieayrouee ycrpoicTBo. Ha HIKHEN HEloABHKHOM
TpyOe Quitorepa yKpersieHbl IITBIPU — yKa3aTeau HampasieHus BeTpa. LTeipb, oOpaiieHHbIH Ha
ceBep, oOo3HaueH OykBoi «C» mmum «N». Ha BepxHeil Bpamatomeiicss Tpyoe CMOHTHPOBAHBI

¢urorapka ¢ IpPOTUBOBECOM M yKa3aTelb CKOPOCTHU BETpa, COCTOALIMN W3 JKEJNE3HOH IUIaCTUHBI

(mocku) W  Oyrd €O IITBIPSIMU, HMEIOIINMU
pamuanbHOE HAMpaBIICHUE. Kenesnast J5ocka pazmepom
13x 30 cm cBoOoOgHO (" v Bpalaercs OTHOCHUTEIBHO
TOPU30HTAIILHOU ocy, 'U MPOXOJAILIEN Yepe3 BEPXHIOIO
KPOMKY JIOCKH, KOTOpast l f. \\ 3 BCeraa pacronaraercs
MEePIEHINKYIISIPHO 2 J HampaBieHuto  Berpa.  [ns

MU3MEPEHUSI CKOPOCTEH 10 10 M/c ucmonb3yercs Ierkas

nmocka BecoM 200 r, a 6onee 10 M/c — TsKEIast JOCKa BECOM

800 .

CkopocTh BETpa V73 OTIPENIENSIOT 0 OTKJIOHEHHIO
JIOCKHU OTHOCHTEIIBHO IITBIpEi yKazaTens CKOpPOCTH,
a HampaBJIeHUE BeTpa- IO MOJIOKEHUIO POTHBOBECA
¢urorapku - OTHOCHTEIBHO IITHIpEH yKazaTens

HaIlrpaBJICHUA.
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Puc. 9. @marorep

@urrorepsl ¢ JETKOM U TSHKEIION JOCKON yCTaHABIMBAIOTCS HA OTAEIBHBIX MauTaxX Ha BBICOTE
10-12 m. B TeMHOE BpeMsi CYTOK (IIFOTEPBI OCBEIIAIOTCS TPOKEKTOPOM.

ITpu oTcuere ckOopocTH BeTpa HAOMIOATENb OTMEYAET CPEeJHEE U HanOOIbIICe OTKIOHEHHE
MOJIOKEHUS JOCKM 3a 2 MHUH, a TaKkKe 3a 2 MUH OTMEYaeTcs M CpeJHee MOJOXKeHHE (IIIOrapKu.
CkopocTh BeTpa ompeaensercs Mo Tabiaulle, B KOTOPOM A KaXJIOro HOMepa ILITHIPS JaeTcs

3HA4YCHHUE CKOPOCTH BETpa IS JIETKOU M TSAKEIION TOCKH.

AHeMopyMOOMeETpbI

[TpuHun nedcTBUS aHEMOPYMOOMETPOB  (MX MHOTO Pa3HOBHJIHOCTEH) OCHOBaH Ha
npeoOpa3oBaHUU  XapaKTEPUCTUK B OJIEKTPUUECKUE BEJIWYHMHBI, KOTOpBIE TNEpeAaloTcs B
COOTBETCTBYIOILIME Y3JIbl M3MEPUTEIBHOrO MyjibTa Mo Kabemto. [Ipubop cOCTOMT M3 NaTUMKOB
CKOPOCTM U HalpaBJIEHUs BETpa, H3MEPHUTENBHOTO NyJabTa U Oyioka nuraHud. B patuuke
COCpPENOTOUYEHBl UYYBCTBUTENIBHBIE 3JIEMEHTHI U TIEpBUYHBI TPeoOpa3oBaTeiad CKOPOCTH U
HampasjieHus. B kadecTBe YyBCTBUTEIBHOIO 3JIEMEHTAa HCIOJIB3YETCS YEThIPEXIOJIOCHBII
BO3JYIUHBIH BHUHT C TOPU3OHTAIBHON OChIO BpalleHusa. YyBCTBUTENIBHBIM 3JIEMEHTOM s

HaIpaBJIeHUsl BeTpa sBJseTCs GUIrorapka, BHIIOJIHEHHAs B BUIe 00T€KaeMoro Kopiyca npudopa, Ha
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KOTOPOM YCTaHOBJIEH BO3YIIHbIA BUHT.

Puc. 10. AuemopymbomeTp

W3mepenune cpeaHeld CKOPOCTH BETpa OCHOBAaHO HA OMNMpPEIENICHHMH YHCiIa 000pOTOB BUHTA,
BpaIllaeéMoro BO3AYUTHBIM MOTOKOM, 3a 10 MuH. Uucio 000poTOB BUHTA MOXKET OBITh OTCYUTAHO TIO
HIKaJle yKasarens, rpaJlyupoBaHHOro B M/c . OmpeneneHre MIHOBEHHOH CKOPOCTH OCHOBaHO Ha
VM3MEPEHUH HANPSKEHUS SJIEKTPUUYECKOTO0 TOKA, KOTOPBIM MHAYLIMPYETCS B T€HEPATOPE; BpallCHUE
BHHTA JaT4YMKa IEpEeNaeTcs pPOTOpPYy TeHeparopa TakK, YTO CKOPOCTb pOTOpa B Ka)XAbli MOMEHT
BPEMEHH paHa CKOPOCTH BpallleHUs BHHTA. V3MepeHue HampaBlieHHsT BETpa OCHOBAHO Ha
TUCTAHIIMOHHOW Tepefaye TOJOKEHUs (IIOrapku ¢ TMOMOIIBI0  CIEHUATbHOTO YCTPOMCTBa
(cenbcuHOB). POTOp OMHOTO M3 CETBCHHOB COCIWHEH C OCBhIO (DIIIOTApKH, BTOPOHM SBIISIETCS
yKa3aTelleM B U3MEPHUTEIBHOM ITYJIbTE.

Bonpocsl k Teme:

Yo Takoe Betep?

Uto Takoe «po3a BETPOB»?

Uro sBRsieTCsl IPUYMHON BO3HUKHOBEHHS BeTpa?

[ToueMy B MeTE€OPOIOTHH U3MEPSIOT CPEIHEE HAIPABIEHUE U CPEIHIOI0 CKOPOCTh BeTpa?
UTto Takoe MeCTHBIE BETPHI?

JInst Kakux 1eniel M3MepsIOT HalpaBJICHHE U CKOPOCTh BeTpa?
Kakum oOpa3om BeTep cBsi3aH C H3MEHEHUEM JIABICHHUS?

Uro Takoe mIkBasbl?

. YUto Takoe cmepu?

10. Ha xakoli BEICOTE H3MEPSIOT MPU3EMHBIH BeTep?

©CoOoNoA~LNE
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11. Kakue CylIecTBYIOT IMHUIBI H3MEPEHHS BeTpa?
12. B uem 3akiouaetcsi OapuuecKuii 3aKoH BeTpa?

3AJAHUE

1. OmpenenuTsb CKOPOCTh BETPaA [0 AHEMOMETPY

2. OmpenenuTh HapaBiIeHUE U CKOPOCTH BETpa Mo (itorepy

Tema 5. TenuioBoii pe:xxum atMochepbl

IIpakTuyeckas padora 5.
Ilenp paboThl — HOJIYYUTh NPEACTABICHHE O METEOPOJOIMUECKUX TEpMOMETpax U METOJAUKE
U3MEPEHUS TEMIIEPATYPhl IOUBbI
3amaun paboTHI:
1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAJIbHBIMH,
MUHUMAaJIbHBIMU
2. HV3yunTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHIECKUX TEPMOMETPOB
CpencTBa: TepMOMETPBI AJIs1 U3MEPEHHsI TeMIepaTypbl (CpOYHBIN, MUHUMAJIbHBIH,
MakcHuMaibHbIi),CaBUHOBA, LTYTI
3anaHue:
1. U3yuuTth yCTpOICTBO M NPUHILIUII AEHCTBUSI TEPMOMETPOB, UX YCTAHOBKY U
METOJMKY U3MEPEHUN
2. TlpoBectn HaOIIOAEHUS 3a TEMIIEPATYPOU MOYBBI
3. TloctpouTh rpauk cyTouHOro X0/a TEMIEpaTypbl MOBEPXHOCTH MOYBBI U TEMIIEPATYPhI
MOYBBI HAa Pa3HBIX TITyOMHAX
Pe3ynbrarhl: u3yuyeHue ycTpoiicTBa TEPMOMETPOB U METOJUKH U3MEPEHMS TEMIIEPATYPHI IIOYBBI.
[TocTpouts rpaduku U pe3ynbTaThl U3MEPEHUH NMPEICTABUTh B BUAE TaOIHIIbI.

TepMoMeTpsI 111 U3MEPEHHS TEMIIEPATYPHI TOYBHI.

21.]'[5{ HU3MEPCHHUA TEMIICPATYPhI MOBEPXHOCTHU IMOYBBI Ha METCOPOJIOTMYCCKHUX CTAHIUAX
MPUMEHSIOT CPOYHBIA, MAKCUMAJIbHBIA 1 MUHUMAJIbHBIA TEPMOMETPBI. DTH TEPMOMETPHI KIAIyT
BMECTE Ha OTKPBITOH IUIOMIaIKe pasMepoM 4 X 6 M Tak, 4TOOBI UX pe3epByaphl IUIOTHO MPUJIETATH
K MOYBE M HAMOJOBUHY ObUIM B HEE MOTPY>KEHBI. TpaBsHOW MOKPOB C IJIOMIAAKU yJalsercs, a
IMOo4YBa B3PBIXJIACTCA.

[Ipy HanMuMM CHEXHOTO MOKPOBA BCE TPU TEPMOMETpa MOMEIIAIOTCS Ha IMOBEPXHOCTH
CHera.

CpoOuHbIi OYBEHHBIA TEPMOMETP PTYTHBIA CO BCTABHOM IIKAJOM; II€HA JEJICHUS Kb

0,5°. Lena oenenus — dTO KOJIMYECTBO I'PALYCOB, IPUXOIAIIESCS Ha HAUMEHDIIIEE AEIEHHUE IIIKAJIbI
b b
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TEPMOMETPA.
PesepByap TepMomeTpa uMeeT OOBIYHYIO LUIUHApUYEcKyro (opmy. Habmiomenus mo Hemy
CBOJATCA K OTCUETY IMOKa3aHH B CPOYHBIE YACHI.

Maxcumanvuolii mepmomemp CIYKUT Il U3MEPEHUS HAaUBBICILIEH TEMIIEpPATyphl 3a BpeMs
MEXIy CpouHbIMH HaOmomeHusMu. OH Takke PTYTHBIA CO MIKaJIOW U3 MOJOYHOTO
cTekina, ueHa nenenus 0,5°. PesepByap MoxeT ObITh WIM HUIUHAPUYECKUM WM ILAPOBBIM.
[Ipenensl mkanel oT -36 mo +51° wam ot -21 mo +71°. B nHO pe3epByapa BHasiH CTEKJISHHBIN
KOHUYECKHN CTEep)KEHb, KOTOPHIA BEPXHUM Y3KMM KOHIIOM BXOAuT B Kanmwuisip. [lostomy B
Hauaje Kamwuisipa oOpasyercsi CyKeHHe, TPEIsITCTBYIOIIEe CBOOOJHOMY IEpEIBUKCHHIO
pPTYTH M3 Kamwuisipa B pesepByap. Korjga temmeparypa mHOBbBIIIaeTCs, PTYyTh MO ACHCTBHEM
TEIUIOBOTO PACIIUPEHHs TMPOTAIKUBACTCS 4Yepe3 CYXKEeHHe M3 pe3epByapa B Kallwuisp.
[Ipy TOHWKEHWW TEMIIEpPAaTypbl PTYTh W3 KamwUisipa OOpaTHO HE MOXOIUT, TaK Kak
CUJIBl CLEIUICHUS MEXIYy YacTUIlAaMH PTYTH HE B COCTOSIHUM TIPEOJ0JIETh CHUJIBI TPEHUS B
CY)KCHHOW 4YacTH TEpPMOMETPAa, U B 3TOM MECT€ MPOUCXOAUT pa3pbiB PTyTU. OcTaBIMMCS
B KamWUISIpe CTOJOMK PTYTH OyIeT yKa3blBaTb MAaKCHUMAIIbHYIO TEMIIEpaTypy 3a OMpeiesIeHHBIH
MPOMEXKYTOK BpeMmeHHu. st Toro, 4ToOBl PTyTh ylIIa OOpaTHO B pe3epByap, TEPMOMETP
BCTPSIXMBAIOT HECKOJIBKO pPa3 CUJIBHBIMH, HO TUIABHBIMH JBI)XCHUSIMH DPYyKU. MakcUMalbHBIN
TEPMOMETpP YCTAaHABIMBAIOT B TOPU3OHTAJIBLHOM TMOJOXKeHMH. Bo Bpems HaOmoaeHUN
TEPMOMETp CJIeTKa TOJHHMMAIOT 32 KOHEI, YJalleHHBIM OT pe3epByapa, 4YTOObl PTYTh B
Kanwusipe MOJAOLUIa K CY)KEHHIO, U JenatoT orcuer. CaenaB OTCYET, TEPMOMETP BCTPAXHUBAIOT,
[OKa CTOJOMK PTYTH HE 3aliMeT IMOJIO)KEHHE, COOTBETCTBYIOIEE TEMIIEpaType IO CPOUYHOMY

TEPMOMETPY. DTHUM CaMbIM MOJATrOTaBIMBAIOT TEPMOMETP K CIIEAYIOLIEMY HaOJIIOIEHHUIO.

@

&
T™-2

™-1 )

v

a §)

Puc.11. TepmoMeTphl: a — MAKCUMAJIbHBIHN, O - MUHUMAJTbHBIN
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Munumanvnvitl mepmomemp CIYXKUT JUIS1 U3MEPEHUsI CaMOM HU3KOM TEMIIEpaTypbl MEXAY
CpokamMH HaOMIoAeHUH. DTOT TEpMOMETpP CIUPTOBOM, MMEET BCTAaBHYIO IIKAlIy M3 MOJIOYHOTO
crekia ¢ ne”oi genenus 0,5°. PesepByap mwmnapuyeckuil. Kanwmissp Ha  KoOHIE,
IPOTHBOIOJIOXKHOM pE3epByapy, HMEET pacluIMpeHHe, B KOTOPOM COOMpaeTcss CHUPT  MpU
MOBBIICHUM TEMIIEPATyphl BBILIE ITOCIECIHETO IENECHHs IIKAJIbl. 30€Ch K€ CKAIUIMBAIOTCA Iaphl
CrupTa.

B kamwmisipe MUHHMaJIbHOTO TEPMOMETpPa BHYTPH CIIMPTA MOMEIIEH HEOOJBIION TOHKHIA
CTEKJIIHHBIA MTH(TUK C YTONIICHHBIMH TYNBIMH KOHIAMH. lIpm BepTUKaIbHOM  MOJOXKEHHU
(pe3epByapoM BBepxX) WWTU(PTUK CBOOOAHO MepeMellaeTcss BHYTPH CIOUPTa JO IUIEHKU
HOBEPXHOCTHOT'O HATSKEHUS. B rOpH30HTAIBEHOM I0JIOKEHUH OH JIBUT'AETCSl B OOPAaTHYIO CTOPOHY,
K pe3epByapy, IOJ JaBJIEHUEM OTOM IUIEHKUM. OTO MPOUCXOIUT TOJIBKO TNPU TMOHUKEHUU
Temreparypbl. Eciam ke TemriepaTrypa HadHET MOBBIMIATHCS, TO MEHHUCK OTOWAET OT mrTudTa B
CTOpPOHY 0o0jiee BBICOKMX TEMIIEpaTyp, a IITH(PTUK OCTaHETCsd Ha YPOBHE MHHHMMAJbHOM
TEMIIEPATYPHI.

VYcTaHaBIMBAalOT TEPMOMETpP BCerAa B TOPU30HTAIBHOM IOJOXKEHMH. Bo Bpems
HaOJII0/IeHUH, HEe Tporasi pyKaMu TEPMOMETP, OTCUUTHIBAIOT MUHUMAJIbHYIO TEMIIEPATypy 10 KOHILY
mTU(Ta, YIAJEHHOTO OT pe3epByapa, U CPOUHYIO TEMIIEpaTypy IO MOJ0KEHUIO MEHHMCKa CIHPTA.
[Tocne orcuera TepMOMETp MEPEBOPAUMBAIOT PE3EPBYAPOM BBEPX U JKAYT, MOKA IITHPTUK TOUIET
JI0 MEHHMCKa CIUpPTA. 3aTEM TEPMOMETP BHOBb YCTAHABIMBAIOT B IOPU30HTAJIBHOM IIOJIOKEHUH,
1ocJIe 3TOr0 OH BHOBb I'OTOB K padore.

[ToxoHBI MMOYBEHHBIN TepMOMETpP-IyNn VBaHOBaA CIIyKUT JUII U3MEPEHUs TEMIIEpaTyphl
MaxXOTHOTO CJ0s MouBbl Ha riy6uHe oT 3 10 30 cM. OH COCTOMT M3 JKUAKOCTHOT'O TOJIYOJIOBOTO
TEPMOMETPAa C ILEHOW JeJeHMs] MKaubl 1°, MeTaJlauM4ecKol omnpaBbl M HakOHeuHuKa. Jlnd
YIIYUIIEHUS TEIUIOOTAAa4M MEXIY HAKOHEYHUKOM M PE3EpPBYyapoOM TEPMOMETpPA MOMEIIEHB! MEIHbIE
Y JIaTyHHbIE OMWIKHU. /{151 oTcdyeTra TeMriepaTypbl B BEpXHEH 4YacTH OIpPaBbI CIeJaH MPOAOIbHBIN
BBIpE3, 3AIIMIICHHBIA OpraHndeckuM cTeksioM. Ha oOpaTHOW cTOpoHE OINMpaBbl HAHECEHa IIKala B
CM, MO0 KOTOPOW OTCUMTHIBAIOT TNyOMHY morpykeHus. Jljis m3MepeHus cHayaiga mpoOypHUBarOT
BEPTUKAIbHYIO CKBAXHHY, 3aT€M B HEE OMYCKAIOT TEPMOMETpP TaK, YTOObl HAKOHEUHHUK CIJIeTKa
BJIABJIMBAJICA B MOYBY. TepMOMETp BBIAEPKUBAIOT B CKBaKMHE B TedeHue 20 muH. HabGmronenus

MMPOBOJAT TOJIBKO B TCIIJIOC BPCMs roaa.

Tema 6. Boxa B armocdepe
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IIpakTnyeckas padora 6a. BnaxxHocTs Bo3nyxa.

]_[CJ'IB pa6OTBI — HOJYUYUTHh NPEACTABIICHUC O TUT'POMETPAX U METOAUKE U3MCPEHUSA BJIIa)KHOCTHU

BO3JIyXa

SagaHus:

1. 03HAKOMHUTBCS C Pa3IUYHBIMU THIIAMUA THTPOMETPOB
2. 03HAKOMHUTBCS C TUHTPOMETPHUYECKUM U ICHXPOMETPHUECKUM METOJaMU U3MEPEHUS
BJIQKHOCTH BO3]lyXa
3. H3yuuTh KOHCTPYKTHUBHBIC OCOOCHHOCTH TUTPOMETpA M IICUXPOMETPA
CpencTBa: ICUXPOMETPBI, THTPOMETPBI, ICUXPOMETPUUSCKHUE TAOTHIIBI
3amanue:
1. W3yuuth ycTpONCTBO M MPHHIMUI JEHCTBHS NPUOOPOB, MX YCTAHOBKY W METOJIUKY
U3MEPEHUS BIAKHOCTH BO3TyXa
2. IlpoBecTr n3MepeHuUs ¥ BBIYUCIIUTH MIOKA3ATENN BIAKHOCTH BO3AyXa 10 GopMysiaM 1
NCUXPOMETPUUECKUM TadJIMLIaM
3. TMoctpouth rpaduk cyTOUHOTO U TOJTOBOTO X0/1a A0COIOTHON M OTHOCHTEIBHOM BIAXKHOCTH

BO3/TyXa

Pe3ynbrarhl: M3yuyeHUEe yCTPOICTBA THTPOMETPOB U MCUXPOMETPA U METOANKHU U3MEPEHUS
BJIQXKHOCTH BO3yXxa. [locTpouTs rpadvku U pe3ynbTaThl H3MEPEHUN MTPEICTABUTE B BUJIC
TaOJIULIBI.

IlcuxpoMeTpuyecKnii METOA

OTOT METOoA  SBJISETCS OCHOBHBIM, IMPUMEHSEMBIM Ha MeTeoposiornueckoil cetu. OH
OCHOBAH Ha MOKA3aHUU NCUXPOMETpa- IMpUOOpa, COCTOSILEro U3 JABYX TEepMOMETpoB. PesepByap
OJTHOTO U3 HUX 00epThIBaeTCs OATUCTOM, HAXOAIIUMCS B YBIXXHEHHOM COCTOSHMM (CMOYEHHBIN
tepmoMeTp). C MOBEPXHOCTH pe3epByapa CMOYEHHOIO TEPMOMETpA MPOMCXOAUT HCIApPEHHE, Ha
KOTOPOE€ PacXOAyeTCsl TEILIO.

Jpyroil TepMOMETp MCUXPOMETPA — CYXOM MTOKA3BIBAET TEMIIEpATypy Bo3ayxa. CMOYEHHBII
e TEepMOMETp  MOKa3blBa€T COOCTBEHHYIO  TEeMIIEpaTypy, 3aBUCSIIYI0 OT HHTEHCHBHOCTH
UCTIapeHMs BOJIBI C MOBEPXHOCTH pe3epByapa. UeM Oosbliie 1eUIUT BIaXKHOCTH, TEM HHTEHCHUBHEE
OyIeT NpOMCXOIUTh HCHApEeHUEe M, CIIe0BATEeIbHO, TeM HIDKE OyAyT IMOKa3aHHs CMOYEHHOTO
TEPMOMETPA.

[TapuuanpHOE AaBICHUE BOASHOIO Iapa B BO3AYXE ONPEACIAETCS 10 INCUXPOMETPUYECKOU

dopmyIe, HA OCHOBaHMM KOTOPOI COCTABJICHBI ICUXPOMETPUYECKHUE TAOIHIIBL:
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e=FE -Ap (t-t") x (1+0,00115 x t"), ella

rIe:

@)

E - nmapuuaJbHOC JaBJICHUC BOAAHOI'0 IIapa, HACBIIAKIICIO IIPOCTPaHCTBO, IIPHU

TeMIIepaType CMOYEHHOIO0 TEPMOMETPA;

A — ncuxpoMeTpudeckuil K03 PpUIMEHT, yIUTHIBAIOIINN CKOPOCTh JIBUKEHUS BO3/1YXa;

p — atmocepHoe naBienue, rlla;

tut - COOTBETCTBEHHO TEMIICpATypa CYXOro 1 CMO4YCHHOI'O TEPMOMCTPOB, OC;

(1+0,00115x t’) — yauThIBa€T 3aBUCUMOCTD TEILJIOTHI UCTIAPEHUS OT TEMIIEPATYyPHI.

HJ'ISI HU3MCEPCHUA BJIAJKHOCTU HCIHOJIB3YIOT JIBa THIIA IICUXPOMETPOB: CTaHI_[I/IOHHHﬁ

aCHI/IpaHHOHHblﬁ.

CTaHUMOHHBIN ICUXPOMETP

CTaHHHOHHLIﬁ MNCUXPOMECTP COCTOUT H3 JABYX OJHMHAKOBBIX TCPMOMETPOB C ACICHUAMU

yepe3 0,2°C, yCTaHOBJIEHHBIX BEPTHUKAJIBHO Ha IITATHBE B ICUXpOMETpudeckoil Oynke. PesepByap

paBoro T€pMoMeTpa IMJIOTHO O6epTHBaeTC${ B OJHUH CIIOM KYCOUYKOM 6aTI/ICTa, KOHCIL KOTOPOTO

OITYCKaeTCsl B CTAKAHYUK C TUCTWIIIMPOBAaHHOM BoAou. [IpumensieTcs crenuanbHbI copT OaTucra,

o0namaromuii  HeOOXOJUMBIMH  TUTPOCKOTTMYECKUMU  CBOWCTBAMH.

KPBILLIKOM C Mpope3bio JUIs 0aTUCTA.

Puc. 12. CranmoHapHbI# ICHXPOMETP

dopma A

CrakaHynk
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CHsATHE OTCYETOB O TEPMOMETPaM JOJDKHO IPOU3BOAMTHCS KaK MOXKHO ObIcTpee, T.K.
npuUcyTcTBUE HaOmronatens BOJIM3M TEPMOMETPOB MOXKET HMCKa3uThb MX Moka3zaHus. CHauana
OTCUYMTBIBAIOTCA U 3aIMCHIBAIOTCA AECATHIE J0JIH, a 3aTEM LIEJIble IPATyChI.

HaGnronenuss mo mCUXpoOMETpy MPOBOAATCA MPH JH000H MOJOXKHUTEIBHON Temrmeparype
BO3/yXa, a IIPH OTPUIATEIbHOM ToNbKO 10 -10°C, T.K. mpu OoJiee HU3KOM TeMnepaType pe3yabTaThl
HaOJI0IEHUI CTAHOBATCS HEHA/IEKHBIMH.

IIpu Temmeparype Bo3ayxa Huke 0°C KOHUMK OaTMCTa Ha CMOYEHHOM TEpMOMETpe
oOpezaercs. batuct cmaumBaroT 3a 30 MHH 10 Hayajna HaOJIOJEHUMN, MOTpyXas pe3epByap B
CTaKaH4YMK C BOJIOM.

IIpu oTpunarenbHOll TeMnepaType BoJa Ha OaTUCTe MOXKET ObITh HE TOJIBKO B TBEPIOM
COCTOSIHUU (JIeN1), HO M B JKUAKOM (TiepeoxiiaxkieHHas Boa). [Io HapyXHOMY BHIy YCTaHOBHUTb 3TO
BeCcbMa TPYyAHO. J[ist 3TOro HEOOXOAMMO NPUKOCHYTHCA K OaTHCTy KapaHIamoM, Ha KOHIE
KOTOPOr0 HMMEETCSl KyCOYEK JibJla WJIM CHEra, M CJIeIuTh 3a IoKa3zaHueMm tepmomerpa. Eciu B
MOMEHT NPUKOCHOBEHHUS CTOJIOUK PTYTU IOBBICUTCS, TO Ha OaTuCTe ObLIa BOJA, KOTOpAs Mepelia B
Jel; IpU OSTOM BBIIEIWJIACh CKpbITas TEIUIOTa, 3a CYET 4Yero M YBEIUYWIOCh IIOKa3aHue
TepMomeTpa. Ecim jke 0T MPUKOCHOBEHHS K OaTHUCTY MOKa3aHUE TEPMOMETpa HE MEHSETCS, 3HAUUT
Ha OaTuCTe Jel, U W3MEHEHHUS arperarHoro COCTOSHHWA HE IPOUCXOAMUT. YUET arperaTHoro
COCTOSIHMSI BECbMa BaXK€H, T.K. MaKCHUMajbHas YIPYrOCTh BOJSHOTO Tiapa, BXOJAIIAs B
HCUXPOMETPUUECKYIO (popMyITy, Ha/l BOJIOH U JIBJIOM pa3iINyHa.

BbIuucisoT XapakTepUCTUKU BIQXKHOCTU IO Pe3ysibTaTaM M3MEPEHHH MO MCUXPOMETPY C

MOMOIUIbIO CHIEIMATIBHBIX IICUXPOMETPUUECKUX TAOIHII.
AcTUpanuoHHbIH ICUXpoMeTp ( TICHXPOMETP AccMaHa)

ACHPIpElI.[HOHHBIfI MNCUXPOMCTP TMPEAHA3ZHAYCH UIA U3MCPCHUS TCMIICPATYPBI U BJIAXKHOCTU
BO3/lyXa B CTAlIMOHAPHBIX, SKCIICAUIIMOHHBIX YCJIIOBUAX, 4 TAKKC B IPOMBIIIIICHHBIX U OBITOBBIX
INOMCIICHUAX. HI/IKeJ'II/IpOBaHHaH " TOJIMPOBAHHAsA MOBCPXHOCTH IICUXPOMETpPA XOPOIIO OTpaXacT

COJIHEUYHBIE JIYYH.
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Puc. 13. AcriupaniuOHHBIN IICHXPOMETP

@u3NYeCKU NPUHLIMI JEUCTBUSA aCHUPALMOHHOIO IICUXPOMETpPA TaKOW K€, KaK H

CTaHIIMOHHOT'0, HO OH COJIEP>KUT aCIUPALIMOHHOE YCTPOUCTBO (BEHTHIIATOP), CO3/IAIOIIEE MPOTHKKY
BO3/1yXa y pe3epByapoB TEPMOMETPOB C MOCTOSIHHOIN CKOPOCTHIO 2 M/C.
AcnupanMOHHBIA NICUXPOMETP TaKXe MMEET JBa TEPMOMETPAa MEHBUIETO0 pa3Mepa, HO C TOM XKe
unenoit nenenus (0,2°C). Ipenensr mkan tepmomeTpoB oT -31° mo +51°C. Onu momemarorcst B
MeTaJIIIMYecKyto onpaBy. OnpaBa COCTOUT U3 TPYOKH, pa3ABauBaroIIeics KHU3Y, 1 OOKOBBIX 3alUT.
BepxHuil koHel TpyOKHM COEIMHEH C acluUpaToOpoM, MPOCACHIBAIOIIMM HapyKHBIH BO3IyX uepes
TpyOKH, B KOTOPBIX HAaxXOJSATCS pe3epByapbl TEPMOMETPOB. ACHHpATOp HMMEET MPYXKHHHBIHI
MexaHusM. llpyxuna 3aBonutcs kitouoMm. TpyOku chenaHsl ABOWHBIMHU. PesepByap mpaBoro
TEPMOMETPA 0OBEPHYT KOPOTKO OOPE3aHHBIM OATHUCTOM.

Ilepen Habm0JeHUEM TICUXPOMETP BBIHOCAT M3 MOMEIeHUs 3uMoii 3a 30 MuH, a eTom 3a 15
MUH. baTicT cMa4MBaro ¢ MOMOIIBIO PE3UHOBOM IPYIIN € MUIETKON JIETOM 3a 4 MUH, a 3uMoi 3a 30
MUH /10 cpoka HabmoaeHus. [locie cmaunBaHus 3aBOJSAT acIMpPaTOp, KOTOPHI B MOMEHT OTCcUeTa
JoJKeH paboTaTh MOJMHBIM XoJ0M. [loaTomy 3uMmoii 3a 4 MUH 10 OTCUeTa HYXHO €ro BTOPHYHO
3aBECTHU.

Bo Bpems oTcuera cieayer CTOSTh Tak, 4yTOOBbI BeTep ObLI HampaBieH OT mpubopa K
HaOmromaremto. [Ipy CUIIBPHOM BEeTpe CKOPOCTh aclUpanuu HapymaeTcs. UToObl UCKITIOUUTE 3TO, Ha
acIuparop C HAaBETPEHHON CTOPOHBI HAJEBAIOT BETPOBYIO 3amUTy. OHA 0JEBAETCs MPU CKOPOCTSX
BeTpa 6osee 4 M/c.

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

['urpoMerpuueckuil METOA U3MEPEHHs BIAKHOCTU BO3/yXa OCHOBAH Ha CIIOCOOHOCTH TN
azcopOupoBarh (MOIJIOMIATh) BOJSHON Map U3 BO3JyXa M B pe3yJbTaTe 3TOro aehopMUPOBATHCA

WINA MEHSATH (PU3NYECKHUE CBONCTBA.
I'urpomeTtpsl

B Hacrosimiee BpeMs  Ha CeTHM HPUMEHSIOTCS JBa THIIA TUTPOMETPOB: BOJIOCHOM U
wieHoyHbld. OHU OTIMYAIOTCS TOJBKO IPHUEMHOM 4YacTblo: y IEpPBOI0 3TO 00€3KUPEHHBIN
(oOpaboTanHbIii B 3(Upe W CHUPTE) UYEIOBEUSCKUU BOJIOC, OOJAMAOIINN CBOWMCTBOM W3MEHSTH
CBOIO JUIMHY TIIOJ BIUSHHEM W3MEHEHHS OTHOCHTENBHOW BIQXKHOCTH, Y BTOpPOrO —
TUTPOCKONMYECKasi OpraHnYeckas IUIEHKa, CIIOCOOHAas M3MEHSTh CBOU JIMHEHHbIE pa3Mepbl NpHU
U3MEHEHUU OTHOCUTENIHON BIIAXKHOCTH.

Bonocnoii euepomemp OH mpenHa3HAa4eH IUIsI U3MEPEHUS OTHOCHTEIBHON BIAKHOCTH
BO3/JyXa U HamOoJjee pacpoCTpaHeH Ha ceTu MeTeoposorndeckux craniuil. Eme B 1783r. Coccrop
BIIEPBbIE N3TOTOBHII TUTPOMETP, IPUMEHHUB 00€3’KUPEHHBIH BOJIOC.

[Ipy M3MEHEeHMH OTHOCUTENBHOW BIIAXHOCTH BO3JYyXa M COOTBETCTBYIOIIETO W3MEHEHHUs
JUIMHBI BOJIOCA CTPEJNIKa IO/ ACWCTBUEM Tpy3HKa MEPEMEIIaeTcsi OTHOCHTENBHO MIKaNbl. Tak Kak
CBSI3b MEX]y YAJMHEHHEM BOJIOCA M OTHOCUTEIHHOHN BIXXHOCTBIO BO3/IyXa He JIMHEWHas!, TO IIKaja
TUTPOMETpa HepaBHOMEpHas. ['urpomerp paccuutan Ha paboty npu Temneparype ot -50 go +55°C.
ITpenenst nuzamepenus BiaaxHoctd oT 30 1o 100%, norpemHocTs n3Mepenus +10%. Llena nenenus

mKkaisl 1%. OTcueTsl ACIar0TCA 10 LIEJI0T0 ACICHUS HIKAJIbI.
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.t

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/IOl"pa(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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Kaxk ob6pasyrorcs o6naka?

MexnyHapoaHas KiaccuduKaius 00J1akoB

UYro Takoe s1pa KOHeHcaluu?

Nk~ WN

KakoB rogosoit xox oonaunoctu?

B ueMm 3axirouarorca HaOIrOIEHUA 32 00JIAYHOCTHIO?

Kak nensar obaka mo BeIcOTaM X 00pa3oBaHUs?
Kak nemnsitest oGnaka 1o pa3oBoMy COCTOSHHIO?

9. Kak npoBoasT onpeieseHue Koarm4ecTBa 001aKoB?

10. Kak omnpenensitor ¢opMy 0051aK0B?

11. Kak onpeAensroT BEICOTY HUKHEHN TpaHUIIbl 001aKOB?

12. JIns xakux 1eseil Hy>KHbI XapaKTEePUCTHKH

3AJTAHUE

oOsaunoctu?

1. Onpenenuts popmy 00IaYHOCTH U €€ KOTUUECTBO.

Kak ornieHuBaercs konndecTBo 001akoB HeOocBoie? KakoB cyTOUHBIN X0/ 001a4HOCTH?

Tema 7. AtmocdepHas nupkyasuusa. Kiumarooopazosanue. Mukpoxkiaumar.

IIpakTnyeckas padora 7.

Llenb paGoTHI: AaTh KOMIIEKCHYIO KJIMMAaTHUYECKYIO XapaKTePUCTUKY TEPPUTOPUN

3agaHus
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

®opma A

Crpanuna 52 u3 63




MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd Dopma
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
@ - Pabouast mporpamMma 1o JUCLHILINHE
| 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 DK3AMEHY (BAUYETY)

RoOoo~NoGO~LNE

0.
11.
12.
13.

Yro Ha3wiBaeTcst arMochepoii?

Uro takoe crpartudukaiys 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 moroja?
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 IOMaJatoT 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 TpoIECCHl IEpeNayd Temjga OT 3EMHOM IIOBEPXHOCTH 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?
Yrto Takoe MeXIyCyTO4yHas H3MEHYMBOCTb TEMIIEPATypbl M KaK OHA MEHSAETCS B

3aBUCUMOCTH OT IIUPOTHI?

31.

®opma A

Urto Takoe 3amopo3ku? Kakue npouecchl IpUBOIAT K UX MOSBJICHUIO?

Crpanuna 55 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

32. Uto Takoe MHBEPCHUS TEMITEpaTyphI?

33. Yro Ttakoe BIaroobopot?.

34. Yro Takoe koHAeHcausa? Kak mpoucxoaut KoHieHcanus 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. Hazoswute u onumute mpudOp ISl K3MEPEHUS OCAIKOB.

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 kakuxX KOMIIOHCHTOB COCTOMT KJIMMaTH4ecKas cucreMa’?

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 PACTUTENbHBIN U CHEXKHBIA 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 TPUHITUI TOJI0KEH B 0CHOBY Kiaccudukarnuu 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 CAMOCTOSATENBHOM 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 pa3aesioB 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 ydeGHOro MaTepHana ¢ 6 TECTHPOBAHHE,
MCITOJIb30BaHUEM PECYPCOB yUeOHO- YCTHBIH

dopma A Crpanuna 56 u3 63



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast mporpamMma 1o JUCLHILINHE

METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO orpoc,
obecrieueHnst TUCITUTUINHBI, 3a4eT
e [loaroroBka K TECTUPOBAHHMIO;
e [loaroroBka k crade sK3aMeHa
2. Bosmyx uarmocdepa | e TIpopabGorka y4eOHOro Marepuaia ¢ 8 TECTHPOBAHHE,
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- YCTHBIi
METOJAMYECKOT0 ¥ HHPOPMAIIMOHHOTO OIIpoc,
o0ecneUYeHNS JUCIUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHHMIO;
e [loaroroBka K ciade sK3amMeHa
3. Pagnanus B atmocdepe | o IIpopabGoTka yueGHOro MaTepuana ¢ 8 TECTHPOBAHHE,
MCIIO0JIb30BAaHUEM PECYPCOB yueOHO- YCTHBIH
METOAMYECKOr0o M HH(GOPMAIIMOHHOTO OIIpoC,,
o0ecneYeHHs JUCIUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHHMIO;
e [loaroroBka K ciadue sK3amMeHa
4. bapuueckoe moJie u e [IpopaboTka yuyeOHOTO MaTepuana ¢ 6 TECTUPOBAHUE,
BETEP UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBI
METOANYECKOT0 U HH(OPMAIITMOHHOTO OIpoc,
obecneyeHns JUCIUIUINHEI; 3a4CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka k cade s3K3aMeHa
5. TemoBoi pexum e [IpopaboTka yueGHOro MaTepuana ¢ 10 TECTUPOBAHME,
aTMocQepsl UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOJIUYECKOTO U HHPOPMAIIMOHHOTO ompoc,
obecrieueHns AUCIUIIMHBL 3a4eT
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka k clade sK3aMeHa
6. Boma B atmocdepe e IIpopaboTka ydeGHOro MaTepHana ¢ 10 TECTUPOBAHHE,
UCIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOAMIECKOTO U HH(POPMAITUHOHHOTO ompoc,
obecrieueHns AUCIUIIMHBL 3a4eT
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 o0ecrieYeH s AUCIUTUTHHBL, 3aveT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K cjiaue sK3aMeHa
8. Kimmarts!l 3emin e [IpopaboTka yueOHOTO MaTepHuaia ¢ 10 TECTUPOBAHUE,
MICTIONIb30BAHUEM PECYPCOB yIeOHO- YCTHBIH
METOMYIECKOr0 U HH(POPMALUOHHOTO ompoc,
obecreueHus AUCIUILUIUHBL; 3aqcer
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K cjiaue 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 ciaaue dK3aMeHa

3a4€T

Bcero
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11.VYEBHO-METOJANYECKOE U TH®OPMALIMOHHOE OBECITEYEHUE
TACIHATITAHBI

a) Cnucoxk peKkoMeHAyeMOM JINTepaTypbl
OCHOBHAS:

1. Tlokporckas E.H., Dxomnormueckas xumusi armochepsl Yuebnoe mnocobue./ E.H.
IToxpogrckas - M. : U3narensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7 - Tekcr :
anektponusid  //  OBC  "Koncymprant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785432302267.html

2. Mypra3os, A. K. ®usuka 3emm. KoCMHWyeckne Bo31eHCTBHS Ha T€OCHCTEMBI : y4eOHOE

nocobue s By3oB/ A.K.MyprazoB. — 2-e wuza., mepepab. u jgon. — Mocksa :
WzparensctBo FOpaiit, 2019. — 268 ¢. — (Bsicmee oOpazoBanue). — ISBN 978-5-534-
11473-7. —  Tekcr : onektponnwsnii //  OBC  KOpaitir  [caiit]. ——

URL: https://urait.ru/bcode/445341

AOIMOJTHUTEJ/JIbHAA:

1. Kysnenosa, 3. A. I'maponorusi, METEOPOJIOTHs U KIIMMATOJIOTUS: KIMMATUYECKUE PACUETHI :

yuebHoe mocobue / DO. A. Kysnenora, C. H. CoxonoB. — HuxHeBapTOBCK
HwxneBapToBCcKuMil rocynapcTBeHHbI yHuBepeutet, 2019. — 86 ¢. — ISBN 978-5-00047-
509-6. — Tekct : anekTpoHHBIA // DnexkTpoHHO-OuOmuoTeunas cucrema [PR BOOKS :

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

2. depopoB B.M., Unconauus 3emin U coBpeMeHHble n3MeHeHHs kinumata / B.M. ®enopos -
M. : ®UBMATIIUT, 2018. - 232 c. - ISBN 978-5-9221-1761-6 - TekcT : 37aeKTpOHHBIH //
9bC "KoHCynpTaHT cTyneHTa" : [canT]. - URL
http://www.studentlibrary.ru/book/ISBN9785922117616.html

3. Xaxanuna, T.U. Xumus okpyxaromed cpenpl: Yy4eOHHUK [ aKaJeMHYECKOIro
OakamaBpuara / T. U. Xaxanuna, H. I'. Hukutuna, . H. TleryxoB. — 3-e u3j., nepepad. u
nomn. — Mocksa : UznarensctBo FOpaiit, 2019. — 233 ¢. — (bakanaBp. Axanemuueckuit
kypc). — ISBN 978-5-534-00029-0. — Texct : anekrponusii // ObC HOpaiit [calT]. —
URL: https://urait.ru/bcode/431145

4. O6onenckuii, B.H. Kpatkuit kypc wmeteoponoruu/ B.H. O6onenckuit. — Mockaa :
WznatensctBo FOpaiit, 2019. — 200 c. — (AnTtonorus mbicin). — ISBN 978-5-534-10497-
4. — Texkcr : anexrponnsii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/444631

y4eOHO-MeToIuYecKast:

1.CanaxoBa P. X. Meroanueckue peKOMEHIAINH JIJIsI BBITOJHEHUSI CAMOCTOSITENIbHOM paOoThI
CTYJICHTOB T10 JUCIHUIUIHHE «Y 94eHue 00 aTMocdepe» s IKOJIOTHIeCKoro dakyabTeTa /
P.X. Canaxoga; Yal'V, Okomn. dak. - Yiesaosck : Yal'V, 2019. - 3armn. ¢ skpana;
HeonybOnukoBaHHBINH pecypce. - DnekTpoH. TekcToBbie AaH. (1 daiin : 279 KB). - Tekcer :
JJIEKTPOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/5181

2.CanaxoBaP.X. YuyeOHoe mocoOue ajsi CaMOCTOSITENbHOM paboThI CTYIEHTOB 10
mucturuHe "Yuenue 06 atmochepe" / P. X. Canaxosa; Yal'V, Dkon. dax. - YIbSIHOBCK :
Yal'y, 2019. - 3arn. ¢ skpana; HeomybmukoBaHHBIH pecypc. - DIeKTPOH. TEKCTOBBIE aaH. (1
daiin : 225 KB). - TekcT : 21eKTpOHHBII.
http://lib.ulsu.ru/MegaPro/Download/MObject/1502

3. Canaxoa Paynie XanumMyoBHa.
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MeTeoponorus U KIMMAaTOJIOTHS : AJIEKTPOHHBIN yueOHbIi Kype / CanaxoBa Payuie
Xamumynosaa; Yal'Y, Okomn. dak. - YiesHoBck : Yul'V, 2019. - (OnekTpoHHBIN y4eOHBIIH
Kypc). - 3ari. ¢ 3TUKeTKu Aucka; [lomHbiil TekeT goctyneH Ha OOpa3oBaTebHOM MOpTaje
Ynal'V. - DnextpoH. TekctoBbie naH. (1 ¢aiin : 0,77 MB). - TeKCT : 3IeKTPOHHBIMH.
http://edu.ulsu.ru/cources/987/interface/

4.CanaxoBa P. X.MeTtoauueckue peKOMEHalUU AJIs1 BBIIOJIHEHHS CAMOCTOSATEIbHON PabOThI
CTYJEHTOB IO TUCHUIUIHHE «MeTeopoIoTus U KJIMMATOIOTHS I SKOJIOTHYECKOTO
¢dakynprera / P. X. Canaxosa; Yal'V, Dkoin. ¢ak. - YaesHoBck : Y'Y, 2019. - 3arn. ¢
akpaHa; HeomyOmrkoBaHHBIN pecypce. - DIeKTpoH. TeKkcToBbIe naH. (1 daitn : 277 KBb). —

TexcT : 2JeKTPOHHBIN.

http://lib.ulsu.ru/MegaPro/Download/MObject/5183

5.Canaxosa P. X. Meronnyeckue peKOMeHAalMH JUIs BHITIOJHEHUS! CAMOCTOSITEIbHON paboThl
CTYJEHTOB IO TUCHUIUTHHE «JIecHas MeTeoponorus» g sKonoruueckoro dakynsrera / P. X

. Canaxona; Yal'¥, Dkomn. ¢dak. - YiuesaoBck : Yul'V, 2019. - 3ari. ¢ skpaHa;
Heony6nukoBaHHbIH pecypc. - DaekTpoH. TekcToBble naH. (1 ¢aiin : 300 Kb). - Tekcr :
AIEKTPOHHBIN.

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

CornacoBaHo:
I'n.6ubmmorexaps OOIT/ bim3usikosa 1.A./ /
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0) IIporpamMmHoe oOecnieyeHue:

¢ Omnepaunonnas cucrema Windows;
e Jlaker oducHbIx mporpamm Microsoft Office.

8) IIpogeccuonanvuvie bazvl OaHHbIX, UHPOPMAYUOHHO-CHPABOUHBIE CUCTEMb]

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. IPRboOOKS : snekTpoHHO-0MOIMOTEYHAsT CHCTEMA : CalT / rpymina Kommanui At [1u
Ap Menua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum mocryma: s
3apPErUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

1.2. IOPAWT : snekTpoHHO-6MOGIMOTeuHas cucteMa : caiit / OOO DieKTpoHHOE
usnarenscteo FOPAUT. — Mockaa, [2021]. - URL: https://urait.ru. — Pexum moctyma: s
3aperucTpHp. Moab30BaTeNei. - TEKCT : 2IEKTPOHHBIH.

1.3. KoHcynpTaHT CTyneHTa : 3JEKTPOHHO-OMONMMoTedHas cucrema : caiit / OOO
[Momutexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: uis 3apeructpup. moiab3oBaTtenei. — TEeKCT : 3JIeKTPOHHBIM.

1.4. KoHncynbpTaHT Bpaua : 3JeKTpOHHO-OuOInoTeunas cucrema : caiit / OOO Beicmias
IIKOJIa OpraHu3alyMd MW yOpaBlICHHS 3ApaBOOXpaHEHUEM-KOMIIIEKCHBIN MEIUIMHCKUN
KoHcanTuHr. — Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum nocrtyna: mms
3apErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEeKTPOHHBIN.

1.5. bonbiast MeAMIIMHCKAs OMOINOTEKA : 3JEKTPOHHO-OMOIMOTEUHas CUCTEMA © CalT /
OO0 Bbykan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYTA: JUIsl 3aperucTpup. nojab3oBarenel. — TeKCT : 3eKTPOHHBIH.

1.6. Jlanb : snexktpoHHO-OMOMOTeuHas cuctema : cadt / OOO DBC Jlanb. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum pmoctyma: [uis 3aperucTpup.
MOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. Znanium.com : 3neKTpoHHO-OMOIHOTeuHass cuctema : cat / OO0 3HaHHyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexxum nocTyma : Juis 3aperucTpup.
MoJIb30BaTeNen. - TEKCT : JIIEKTPOHHBIM.

1.8. Clinical Collection : xomnexkuus s MEAUIMHCKUX YHHUBEPCUTETOB, KIMHUK,
MEIUILIUHCKUX OoubImoTex /! EBSCOhost : [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
£97828f9f7e1%40sessionmgrl02 . — Pexwum gocrtyma : Ui aBTOpU3. MOJIb30BaTeNnei. — Tekcr :
3JIEKTPOHHBIMN.

1.9. Pycckuii s3bIK KaKk MHOCTPAHHBIM : 3JIEKTPOHHO-00pa3oBaTeIbHBIN pecypc A
MHOCTpaHHbBIX cTyAeHTOB : caliT / OO0 Kommnanus «Aii [lu Ap Menuay». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum moctyma: Ui 3aperHCTpUp. IMoJib3oBatenei. — TeKcT :
3JIEKTPOHHBIMN.

2. KoncyabsranTlliioc [DnexkTpoHHBIM pecypc]: crnpaBodHas IpaBoBas CHCTEMA.
/000 «KoncynwsTranT [Tntoc» - DnextpoH. gaH. - Mocksa : KoncynerantlLmtoc, [2021].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. ba3za gaHHBIX MEPUOINYECKUX U3TAHUH : deKTpoHHBIE XypHaI6l / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum mocrtyma : s
aBTOpU3. MOJIb30BATENEH. — TEKCT : AJEKTPOHHBIM.

3.2. eLIBRARY.RU: Hayunas snekTpoHHas Oubnmoreka : cailt / OOO Hayunas
DnexTponnas bubmmoreka. — Mocksa, [2021]. — URL.: http://elibrary.ru. — Pexxum mgoctyma :
JUIsL aBTOPHU3. MOJIb30BaTeNel. — TEeKCT : 3JIEKTPOHHBII
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3.3. «Grebennikony : snekrponnas 6ubnmmoreka / M1 I'pebernukoB. — Mocksa, [2021].
— URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctyma : ajasi aBTOPH3.
nosb3oBaTesen. — TeKCT : 3IeKTPOHHBIM.

4. HamnuoHanbHasi JJIeKTPOHHAs OWOJMOTEKA : DJJCKTpPOHHAs OuOIHOTEKa
denepanbHas rocygapcTBeHHas HH(QOpMaIMOHHAs CUCTeMa : CalT / MHUHHCTEPCTBO KYJIbTYPhI
P® ; PI'b. — Mockga, [2021]. — URL: https://H30.pd. — Pexxum moctyna : aiis monbp3oBaTeneit
Hay4YHOU OMOIMOTEKH. — TEKCT : QJIEKTPOHHBIH.

5.  SMART Imagebase // EBSCOhost [mopran]. -  URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum gocTyma : Ui aBTOPH3.
noJjipb3oBareseid. — M300pakeHue : 3JIeKTPOHHBIE.

6. ®enepanbHbie HHPOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIBI:

6.1. EauHoe okHO noctyna K o0Opa3oBaTelbHBIM pecypcam . (denepanbHbIA MmopTai /
yupeautens OT'AOY AINO LPTOIT u UT. — URL: http://window.edu.ru/ . — Tekct :
3JIEKTPOHHBIMN.

6.2. Poccuiickoe oOpaszoBanue : (enepanbHbiii optan / yupeaurens GTAOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 351eKTpOHHBIH.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. DOnextponHas 6ubnuorexka Yal'V : moayns ABUC Mera-ITIPO / OO0 «/lata
Okcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyna : ajisi moyib30BaTelneit
Hay4YHOI OnOIMoTeKu. — TeKCT : 3JICKTPOHHBIA.

CornacoBaHo:

//
3aMm. HavaneHuka YUTuT / Kioukosa A.B. N/% '/,\ /22.04.2021 r.
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

AYI[I/ITOpI/II/I JJI1 TIPOBEACHUA J'[GKIII/Iﬁ U CEMHUHAPCKUX 3aH$[TI/II\/'I, IJId IIPOBEACHHA TCKYLICTO
KOHTPOJIA U HpOMC)KYTO‘-IHOI\/JI aTTeCTallu, 'PYNIOBLIX U UHAWUBUAYAJIbHBIX KOHCyanaHHﬁ.

AynuTopun  YKOMIUJIEKTOBaHbl  CIELIMATU3UPOBAHHONM  MeOenblo, Y4eOHOM  JJOCKOM.
Aynuropuu Afis TPOBEACHUS JEKIUH 0O0OPYAOBAaHBI MYJIbTUMEIUIHBIM OOOpYIOBAaHUEM IS
npeaocTaBieHus uHopmaruu Oosbiiol ayautopuu. [loMereHus ais caMoCTOSATEIbHOM paboTh
OCHAIIIEHBl KOMITBIOTEPHOM TEXHMKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTd «MHTepHeT» U
obecrieueHneM JIOCTyNa K JJIEKTPOHHON WMH(OpPMAIMOHHO-00pa30BaTEIbHON Cpene, dJIEKTPOHHO-
OMOTMOTEYHOU CUCTEME.

13.CHELHUAJIBHBIE YCJIOBUS AJ151 OBYYAIOIUXCSA C OTPAHUYEHHBIMU
BO3MOXHOCTAMM 3/10POBbA

B ciydsae HeoOxomumocTH, oOydaromMMcs U3 YHMClIa JIMI € OTPAaHUYEHHBIMH
BO3MOXXHOCTSIMU 3/710pOBbsl (IO 3asIBIEHUIO OOYyYaromlerocs) MOTYT IMpeajaraTtbCsi OJHU U3
CICOYIOIMIUX BapHWaHTOB BOCITpHUATHUA I/IH(l)OpMaHI/II/I C YUE€TOM nux HHIUBHUIYAJIbHBIX
NCUX0(U3NUECKUX 0OCOOEHHOCTEMH:

— JUISL JIWI] C HApyIICHUsIMU 3pEHUS: B MeYaTHON (opMe yBeIWUYeHHBIM mpudToM; B popme
3JIEKTPOHHOTO JIOKYMEHTa; B hopMe ayauodaiina (mepeBoj yueOHbIX MaTeprajoB B ayanodopmar);
B revaTtHoW ¢Qopme Ha s3bike bpaiinsd; WHAWBUAYaIbHBIE KOHCYJIBTALMU C MPUBJICUYCHHEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 33aHUSI M KOHCYJIBTAINH;
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MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH TrOCYy1apCTBEHHBII YHHBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

— JUIA JUI] ¢ HApYLICHUSIMH CyXa: B MedaTHO (opme; B popme 3JIEKTPOHHOTO JIOKYMEHTA;
BUJICOMATEpHANIBI € CYOTUTpamul; WHIUBUAyaJbHBbIE KOHCYJIBTAllMA C  TPHUBICYCHHEM
CypAOIEpEeBOIYHNKA; MHAWBUIyabHBIC 3a/IaHUSI U KOHCYJIbTAIlUU;

— JJISL I ¢ HApYUICHUSMHU OIOPHO-ABUIaTEeILHOIO anmapara: B ne4atHoi ¢opme; B Gpopme
AIEKTPOHHOTO JOKYMEHTa; B hopMe ayauodaiisia; MHAUBUAYAIbHbIC 3a/1aHUS U KOHCYJIbTAIIUH;

- B Cily4ae HeoOXOIMMOCTH UCIIOIb30BAHUS B YUeOHOM MPOIIECCe YaCTUYHO/ UCKITIOUUTEIEHO
JUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJorui, opranuzanus IIIC ¢ obywaromumucs ¢ OB3 u
MHBAJIHIAMU TPEIyCMATPUBACTCA B 3JIEKTPOHHON HH(POPMAIIOHHO-00pa30BaTENbHON Cpeie C
Y4ETOM MX UHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH

Pazpaborunx W JOHeHT P.X. Canaxosa

(roomice) (Qanverioens) (DHO)
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