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1. HEJIX U 3AJJAYU OCBOEHMUSA JNCHUITJIMHBI

Ilesn ocBOeHMS TUCHUIINHBI:

- (hopmupoBaHue y CTyZeHTa KOMIUIEKCA HAYYHbBIX 3HAHUM 00 OCHOBHBIX (DU3UKO-XUMHUYECKUX
npolieccax u SBICHUSX, MPOTEKAIONINX B aTMOc(epe B X B3aMMOACHCTBHH C 36MHOM
MMOBEPXHOCThIO U KOCMUYECKOU CPEeJIOH,

-A3y4YeHHUe 3aKOHOMEPHOCTEH (hOpMUPOBaHUS KIIMMATa B pa3IMYHBIX reorpapuuecKkux paioHax.
-popMupoBaHue y CTyJI€HTa KOMILIEKCHBIX 00LIENPOPECCHOHANBHBIX U MPO(HECCHOHATBHBIX
KOMIIETEHIINI B chepe IKOJIOTHH.

JlucuuiiuHa OpUEeHTUPOBAaHA Ha TOJTOTOBKY CTYJIEHTOB K OCBOEHHIO B JalbHEHIIIEM
OMOJIOTHYECKHUX M HKOJIOTHYECKUX TUCLIUIUIMH, OMUPAIOIINXCS Ha ob1ereorpaduyueckue
3aKOHOMEPHOCTH

3agaum ocBOeHUS IMCHUILIMHBI:

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

® U3y4YCHUE OCHOB (DM3MKHU M AMHAMHUKH aTMOC(EpHI;

® U3y4YCHUE 3aKOHOMEPHOCTEH paJlialliOHHBIX MPOLIECCOB,;

® U3y4YEHHUE TEIIOBOTO PEXHUMA aTMOCHEPHI;

® u3ydeHHe KOMIUIeKca (U3NIECKUX MPHOOPOB U METO/I0B, IPUMEHSIEMBIX IS
MO3HAHUS aTMOC(EPHBIX MTPOIECCOB,;

® U3y4YCHHUE MPOIIECCOB, MPOTEKAIOUINX B aTMOchepe, POPMUPYIOLIUX ITOTOLy M KIMMaT
Ha IJIaHeTe,;

® U3y4YEHHE OCHOBHBIX KIMMAaTOOOPa3yIOMNX MPOLECCOB,;

e (dopMupoBaHHe y CTyIeHTa TEOPETUYECKUX 3HAHUH O COBPEMEHHBIX MNpOOIeMax H
NPUYMHAX U3MEHEHHsSI KIIMMara,

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Hucuumnnuna b1.0.32 «Yuenue o6 atmocdepe» BXOIUT B OJIOK 003aTENbHBIX AUCIUILINH
0a30Boif yacTu. M3ydaercs B IepBOM CEMECTpe TIEPBOTrO Kypca.

W3ydeHne OUCHUIUTMHBI 0a3upyeTcsl Ha 3HAHUSX MaTeMaTUuKH, GU3UKHU, XUMHUH, reorpadum,
MOJIYYCHHBIX B paMKax CpeaHei oOireoOpa3oBaTebHOM MIKOMBL llepen Hawamom wu3ydeHHs
JTUCITUIIMHBI CTYICHT JOJDKEH 3HATh OCHOBHBIE 3aKOHBI (DU3UKU U XUMHH, UMETh MPECTaBICHUE
00 OCHOBHBIX METEOPOJOTHYECKUX MPHOOpax U 00 U3MEHEHNUN KJIMMAaTa Ha TIJIaHETE.

JlucuumninHa u3y4aeTcsl B OJJHOM CEMECTpE C YUSHHEM O ruapocdepe U yueHueM o ouocdepe.

3. IEPEYEHb INTAHUPYEMBIX PE3YJIBbTATOB OBYUYEHUS 110 JUCHUIITIMHE
MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbTATAMMU
OCBOEHMA OIIOIT

[Ipornecc n3ydeHns: NTUCIMILUIMHBI HATTPaBJIeH HAa (OPMUPOBAHUE CIEAYIONUX KOMITETEHITAMN

Kox 1 HamMeHOBaHHE
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI M0 TUCIUIJIMHE

(MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMH J0CTUKEHM I
KOMIIETeHIH A

peaau3yeMoi
KOMIIETeHIIMH
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OIIK-5 3HaTh: COCTaB U CTPOEHUE aTMOC(EpHI
MOHATHUS TEIUIOBOTO M PaJUAllMOHHOTrO OanaHca arMocdepsl M HX
crocobeH pemiaTh | ypaBHEHHUS,
CTaHJapTHHIE 3ajauy | HOHATHUSA TEMIIEPATypHOro, 6apuyecKoro pexuma, Biark B armocgepe,
npo()ECCUOHANBLHON | X MECTO M POJIb B METEOPOIOTMYECKUX IIPOLECCAX;
JESITEIIbBHOCTH B | OCHOBHbIE XapaKTEPUCTUKHU ITOTO/bI U a3bl IPOrHO3UPOBAHMS,
001acTH  9KOJIOrWM, | TUIIBI KIMMaTa U UX XapaKTEPUCTUKH
IPUPOIONOIL30BAHUS | YMETh: ONPEAECIATh XapaKTEPUCTUKU OCHOBHBIX KJIMMATUYECKHX
U OXpaHbl MPUPOJBI C | DIIEMEHTOB;
HCII0JIb30BaHNEM OIMCHIBATh aTMOC(EpPHBIC MPOLECCHI, SIBICHUS, TUIBl KIUMaTa U UX
UH(POPMAaLIMOHHO- HOCJIEICTBHS;
KOMMYHHMKAI[MOHHBIX, | KapTorpapupoBaTh U aHAJIU3UPOBATH CUHONTUYECKHE U
B TOM yucie, | KIMMaTH4eCKUe KapThl.
reonH(opMannoHHbIX | Biagers: MPaKTUYECKUMHU HaBbIKaMU IIPOrHO3UPOBAHUS
TEXHOJIOTUi HeMpeJHaMEpEeHHbIX M IpeJHaMEPEHHbIX BO3JACHCTBUN dYeloBEKa Ha
KJIUMaT:
METOAaMU OLEHKH COCTOSTHUS aTMOC(hepbl
BJIAJICTh METOJIaMH TOMCKa U 0OMeHa WH(popMalmend B rI00aNbHBIX U
JIOKAJIbHBIX KOMIIBIOTEPHBIX CETSX; OTBETCTBEHHOCTH 3a KadecTBO
paboT ¥ HayuHYIO IOCTOBEPHOCTDH PE3YJIbTAaTOB

4. OBIIAA TPYAOEMKOCTbH JUCHHUIIJINHBI

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

KosmnuecTBo yacoB (popma o0yuenusi — ounas)
Buj yueOHoii padoThl Bcero no B 1.4. mo cemecTpam
IVIAHY 1 2 3 4
1 2 3 4 5 6
KonraktHas pabota 36 36 - - -
00ydJarouxcs ¢ MpernoaBaTeaeM
B cOOTBETCTBUU C YII
AyIUTOpPHBIE 3aHITHS:
o Jlekuuu 18 18 - - -
® CEMMHAphl U IPAKTUYECKHE - - - - -
3aHSATHUS
e Jj1abopaTopHbIe paboTHI, 18/18* 18/18* - - -
IIPAKTUKYMBbI
CamocTosTeapHas paboTta 36 36 - - -
®dopma TeKyIIero KOHTPOJIs TECTUPOBA- |TECTUPOBA- - - -
3HaHUU U KOHTPOJIS HHUE, HUE,
CaMOCTOSITENIbHON PabOTHI: YCTHBIN YCTHBIN
TECTUPOBaHUE, KOHTP. paboTa, oIpoc OIpoc
KOJIJIOKBHYM, pedepar u ap. (He
MeHee 2 BHIOB)
KoHnTposnb - - - - -
Buapl mpoMexyTo4HOM 3a4eT 3a4eT - - -
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aTTecTanuu (3K3aMeH, 3a4eT)
Bcero 4acoB mo JucHHUILINHE 72 72 - - -

* B ciydae HEOOXOAMMOCTH UCIOJNB30BaHUS B y4eOHOM TMpolecce YacTU4YHO/
UCKJTFOUUTENIFHO JIMCTAaHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTMH B Ta0nMile depe3 Ciemn
yKa3bpIBaeTcsi KoiaumuecTBo 4acoB pabotel [IIIC ¢ oOywaromuMmucs Ui MPOBEACHUS 3aHATHH B
JMCTaHIIHOHHOM (hopMate C MPUMEHEHHEM AJICKTPOHHOTO O0yJICHHUS

4.3 . Conep:xxanue TMCHUIIMHBI (MoayJis). PacnipenesieHne 4acoB 1Mo TeMaM M BHAaM

yueOHoii padoThI:

®opma 00y4yeHus — ouHas

Buabl yueOHbIX 3aHATHH
AyauTOpHBIE 3aHATHS Dopma
NPaKTH- | 1adopa- 3aHATHA B
Haszpanue pa3nesioB u tem|Bcero YyecKHe | TOPHbIE | HHTEPAK- Camocto-|  Tekymero
Jlekum|3aHsaTus, | padoThl,| THBHOM HTCIbHA KOHTpOJum
pabora 3HAHMH
ceMHUHAa- | mpakTu-| ¢opme
pbl KYMBbI
1 2 3 4 5 6 7 8
1. Bsenenue. 2 - 2 2 4 TEeCTUPOBA-
HHUE,
YCTHBIN
oIpoc
2. Boznymnas 8 2 - 2 2 4 TECTUPOBA-
00010UKa HUE,
YCTHBIN
orpoc,
3. CoistHeuHas 8 2 - 2 2 4 TECTUPOBa-
paauanus HUE,
YCTHBIN
orpoc,
4. Bbapuueckoe nojue u 8 2 - 2 2 4 TECTUPOBA-
BO3/IyIIIHbIE TEUECHUS HUeE,
YCTHBIN
orpoc,
5. TemnoBoit pexum 8 2 - 2 2 4 TECTHUpPOBa-
aTMocdepsl U HUE,
3eMHOU YCTHBIN
IOBEPXHOCTHU oIpoc
6. Bopma B atmocdepe 8 2 - 2 2 4 TECTUPOBA-
HUE
YCTHBIN
oIpoc
7. Kmumar u 8 2 - 2 2 4 TEeCTUPOBA-
KJIMMaTO00pa3yromu HUE,
e (haKkTopHI YCTHBIN
orpoc,
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8. Knaccuduxanus 8 2 - 2 2 4 TEeCTUPOBA-
kiaumaToB. KiumaTel HHUE,
3emun TECTUPOBAHUE
YCTHBIN
onpoc
9. Usmenenus kaumata | 8 2 - 2 2 4 TEeCTUPOBA-
HHE,
YCTHBIN
onpoc
HUTOI'O: 72 18 - 18 18 36 -

5. COJEPXAHME JUCLUIIIUHBI (MOIY.JIST)

Tema 1. BBenenne.

ITenmn xypca. Ilpenmer kypca. 3agaum Kypca. OCHOBHBIE IOHATHS METEOPOJIOTMH. MeToabl
MCCJICJIOBAHUI M OpraHu3alys METeopoJiorhueckux HaOmoneHud B Poccun. OCHOBHBIE 3Tarbl
Pa3sBUTHSI METEOPOJIOTUU. MeXIyHapoJHOe COTPYIHUYECTBO B obnactu MeTeoposioruu. CoctaB u
cTpoeHue armocdepsl. Meteoponorus u KiuMmaronorus. OnpeneneHne MeTeOpPOTOTHYECKIX
BeIMYMH M aTtMocepHbix sBieHuil. [lonsartus «armocdepa», «mmorona», «kiauMar». MeToabl
UCCIIEIOBaHMsI, NIpUMEHseMble B MeTeoposoruu. Ilpumenenne kapt. Meteoposiornyeckas CeTb.
BMO. Bcemupnas kinumaruyeckas nporpamma (BKII). OcHoBHBIE 3Tambl — pa3BUTHUS
METEOPOJIOTUYECKUX 3HAHUU.

Tema 2. Bo3nymHasi 060/104Kka 3emu.

CocraB u crtpoenne arMmochepsl. OCHOBHBIE CIOM U HMX OCOOEHHOCTH. (O30HOBBIM CIIOM.
AtmocdepHoe nasnenue. Temmneparypa Bo3nyxa. BoasHoit map u yriekucnslif ra3. B atmocgepe.
[TnotHOCTH BO3ayxa. BepTukanbHoe pacnpenenenue temmnepaTrypsl. Berep. TypOyneHTHOCTS.
Bo3aymisbie Macchl 1 GPOHTHI.

Tema 3. ContHeuHas1 paauanus.

Cnektp conHeuHou paauanuu. CoiHeyHass nocTosHHas. OCHOBHbIE 3aKOHBI M3nydeHUs. ComHie
KaK MCTOYHUK paauanuu. VI3MeHeHHWe CcoNHEYHOW pamuaii B aTtMocepe M Ha 3eMHOMI
noBepxHocTU. [lornomenue conHeuHoW paauanuu B atMmocdepe. OTpaxkeHHe CONTHEYHOH
panuanuu. AnsOeno. PagmanuoHHbIi OanaHC 3eMHOW TMOBEPXHOCTH. TeIuioBOil OamaHc 3eMHOM
MOBEPXHOCTU. J[TMHHOBOIIHOBOE HM3y4eHHE 3€MHOW MOBEPXHOCTH U aTMocheprl. DddekTuBHOES
u3nydenue. [IpuumHbl UI3MEHEHU TeMIiepaTypbl BO3yXa.

Tema 4. Bapnueckoe moJie ¥ BO3yIIHbIE IBHAKCHHS.

Bapuueckoe moie, bapuyeckue cucteMsl. Mi3smeHeHue naBneHust BoO BpeMeHu. CHIlbl, Ief CTBYIOIIHE
B atMoc(epe. Macmtabbl atmMochepHbIX ABrkeHUH. O0mas mupkyasaus atMochepsl. MecTHbIe
BeTphl. CyxoBen. bapuueckuii 3akoH Betpa. @poHThl B aTMochepe. BHeTponmueckas UpKyIsSIus
atmocepsl. [IporHos moroasr.

Tema 5. TenuioBoii pe:xxum atMocdepbl U 3eMHOM ITOBEPXHOCTH.

[IpyurHBl W3MEHEHHsS TeMmIepaTypbl BO3AyXa. TemaoBOM pPEXUM TOYB M BOJIOEMOB.
Henepuonnueckne W3MEHEHHsI TeMIeparypbl BO3ayXa. MexXAyCcyTouyHas HU3MEHYUBOCTh
TeMmnepaTypbl Bo3ayxa. ['oloBas aMIuiMTyna TeMieparypsl Bo3ayxa. 3akoHbl Dypwe. Temnopoit
pexum armocheprl. MaBepcun temneparypsl. CyTOYHBIA M TOJIOBOM XOJI TEMIIEpaTyphl BO3ayXa.
3aMOpPO3KH.
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Tema 6. Boga B atmocgepe

Briaroo6opot, HacklllieHHE U HCHapsAeMOCTh. XapaKTepPUCTHKHU BIaKHOCTU Bo3ayxa. KonneHcanus
u cyonumanus B atmocepe. O6naka. MexayHapoHas kinaccudukamnus obmakoB. JlpIMKa, TyMaH,
Mria. YcioBus oOpa3oBaHus M Kiaccudukauus TymaHoB. OOpa3oBaHME OCAaJKOB M HMX BHJIBL
ATMochepHble OCaJKM M CHEXHBIH MOKpoB. Kimmarudyeckoe 3Ha4YeHHE CHEXXHOTO IIOKPOBA.
Cytounslii X071 ocankoB. ['eorpaduueckoe pacmpeereHue 0caakoB.

Tema 7. Knumat u kaumaToo0pasywommue (paKTopsbl.

Knnmaroob6pa3zyromiue npoueccsl. I'eorpaduueckue dpakrops! knumara. Teopun kimmara. Bnusaue
pacTUTENbHOIO IOKpOoBa Ha kiaumara. lloHATus Makpo-, Me30-M MHMKpokiuMaTa. MeTronbl
UCCIJIEIOBaHMsI MUKpOKIMMaTa. MukpoxiumMar ropoga. MuKpokiumar Jjeca.

Tema 8. Knaccudpurkanusa kaumaron. Kinumarsl 3emiu.

['eorpaduyeckast 30HATBHOCTD, MHIIEKCHI CYXOCTH U KO3 uuneHTs! yBiaaxkHeHus. Knaccndukanus
knumaToB. [lpuHnunel kinaccuduxanuu kamumaroB. Knaccuduxanus knmumartos B. Kennena, JI.C.
bepra, b.I1. Anncosa.

Tema 9. U3mMeHenuss kiaumara.

[TprunHbl U3MEeHEeHUH Kiumata. MeTobl UCCIel0BaHUs U BOCCTAHOBJICHUS KIMMATOB MPOILIOTO.
Konebanus knumara B npouuioM. M3MeHeHMe KiuMarta 3a MocieiHee Thicsuenerue. M3menenue
KJIMMaTa B IEpUOJ MHCTPYMEHTAIbHbIX HaOJIIOA€HUH. AHTPONOreHHbIE W3MEHEHMs KIuMara.
CoBpeMeHHbIE TeHACHIUN U3MEHEHHs KJIMMaTa Ha TEPPUTOPUN YIIbSTHOBCKOM 00J1acTH.

6. TEMbBI IPAKTHYECKHNX 1 CEMUHAPCKHNX 3AHATHIA

Jannbiit BUg paboTh He ipeycMoTpeH Y11

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema.l. BBeaenue. (KpyrJblii ¢T0.1)
JlabopaTopnas pabora 1.

Opranuzanus METeopoIOTHYECKUX HaOIIOJCHUH.
[lenb- MO3HAKOMHTBCS C OCHOBHBIMH METEOPOJIOTUYECKUMHU TPUOOpaMHU, METOJaMH HW3MEPEHHH,
MPOBECTU METEOPOJIOTHUECKUE HAOIIOICHHS.
B pesynbraTte BRIIOTHEHHUS JTA00OPATOPHBIX paOOT CTYACHTHI TOJKHBI 3HATh YCTPOHCTBO M MPHHIIUAT
JIeMCTBUSL METEOPOJIOrMUECKUX MPUOOPOB, O Mpolieccax, MPOTEKAIOIIMX B aTMocdepe, o moroje u
€e N3MCHEHHSIX.
[To oxoHYaHUU KaXX01 1TaOOpaTOpHON PabOThI CTYACHT CIAaeT OTYET B MMCbMEHHOM BH/IE.
Bomnpocsl k Teme.

1. KakoBsl TpeOOBaHMS K METEOPOJIOIHYECKOH TTonaake?

2. HazoBuTe OCHOBHBIC METEOPOJIOTHUSCKHE TPHUOOPHI?

3. KaxoBbl TpeOoBaHUs K HA3EMHBIM METEOPOJIOTHYECKUM HAOIIOACHUSM.

4. B xakue CpOKH NMPOBOJSATCS METEOPOJIOIrMUECKHUEe HAOMI01eHus?
Merteoposornueckue HaOIOIEHHS - 3TO U3MEPEHUS U KaUEeCTBEHHBIE OLIEHKH METEOPOJIOTHYECKUX

3JIEMEHTOB U sIBJCHUN. K HUM OTHOCSTCS : TEMIlepaTypa, BIaXKHOCTb, JaBJIEHUE, BETED,
00J1a4HOCTb, OCAJIKH, TYMaH, METEIb, TP03a, BUIUMOCTh. CIo/1a e MPUCOCTUHSIOTCS U HEKOTOPhIE
BEJIMYMHBI, HEMTOCPEACTBEHHO HE OTPAXKAIOIINE CBOMCTBA aTMOC(EPBhl WIIH aTMOC(EpPHBIX
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IIPOLIECCOB, HO TECHO C HUMU CBSI3aHHBIE. DTO TEMIIEpaTypa IOYBbI UM [IOBEPXHOCTH BOJIbI,
UCIIApEHHE, BBICOTA M COCTOSIHUE CHEXKHOI'O IIOKPOBA, POIOJIKUTEIBHOCTh COJTHEYHOIO CHSIHUSA,
COJIHEYHOE M 36MHO€ U3JIy4eHUE, aTMOC(EPHOE IIEKTPUIECTBO. DKCIIEPUMEHTAIbHbIE
UCCIICIOBAaHMS ITPOBOISATCS KaK B TAOOPAaTOPHBIX, TAK U B IPUPOAHBIX YCIOBUSAX. ONBITHI B
71a00PAaTOPHBIX YCIOBUSX MTO3BOJISIFOT 1€TAIBHO U3yYUTh B3aUMOCBS3H MEXAY OTIEIIbHBIMU
(bakTopamu, HaOIIO1AEMBIMHU B KAKOM-JINOO METEOPOJIOTHYECKOM IpoLecce. DKCIIEpUMEHTaIbHbIE
UCCJICIOBaHMsI B HATYPHBIX YCIOBUSAX 10 aKTUBHOMY BO3JI€MCTBHIO HA METEOPOJIOIMUECKHE
IIPOLIECCHI BBIMOJIHSIOTCS C LIEIBI0 Pa3pabOTKU NPAKTUYECKUX METO/IOB CO3/IaHUs U PACCESHUs
001aK0OB, TyMaHOB H Jp. TeopeTnueckre MeTopl 0a3UPYIOTCS Ha UCIIOIb30BaHUH
MaTeMaTHYECKUX MOJIeNIel pa3IMuHbIX aTMOc(epHbIX IpoleccoB. BaxHeluM HanpaBieHueM
9TOr0 METO/1a SIBJISIETCS] COBEPILICHCTBOBAHUE TEXHUKHU MPOTHO30B Norozsl. Mimes neno ¢
aTMoc(hepHBIMHU SBIICHUSIMU OOJIBIIOTO MacmTaba, Heo0X0IMMa Takasi OpraHu3anus HaOI0ICHUH,
KOTOpast MO3BOJIHIIA ObI HEMPEPHIBHO CIEANUTH 33 COCTOSTHUEM aTMOC(EpPhI Ha BCEM 3€MHOM IIape U
Ha pa3HbIX BbIcOTaX. [103TOMY B KaXXJ101 CTpaHe CyLIECTBYET CeTh METEOPOJIOrMUECKUX CTaHLUH,
Ha HUX [IPOBOJSATCS peryJisipHble HaOMI0JEHNs 32 BCEMU METEOPOJIOTHYECKUMU BeimunHamu. Ha
HEKOTOPBIX CTAHLHUAX B IONOJHEHHE MPOBOJAT a3pOJIOTHUECKe HaOM01eH s (TemMnepaTypa,
BJIQXKHOCTb, JaBJICHHE U BETEP Ha pa3JIMYHBIX BbICOTaX B CBOOOAHOMN aTMochepe);
aKTHHOMETpUYECKHe (IPUXO01-PacxXo/i COTHEUHOM paJualiii Ha MOBEPXHOCTHU 3eMJIHM U OallaHC ee
JUIMHHOBOJIHOBOT'O U3JIy4€HUs ); IPaJMEeHTHbIE HaO0eHNs (BeTep, TeMIepaTypa 1 BIaXKHOCTh
BO31yXa Ha ypoBH:X 0,5 1 2 M OT NOBEPXHOCTH, a TAK)KE TEMIIEPATYpPa IOYBBI HA IOBEPXHOCTH U
riyounax ot 5 10 20 cMm).  OcHoBHBIM 3BeHOM Pocrunpomera sisisercs ['ocynapcTBeHHas
CUCTEeMa HaOJIIOIEHUH U KOHTPOJIS HaJl COCTOSTHUEM MPUPOJHON Cpelibl, 3a1a4a KOTOPOi -
OCYILECTBIIEHHE BCEr0 KOMILIEKca paboT MO MPOU3BOJICTBY HaOM01eHUH, 00paboTke nH(popMauu
0 TEKYILEM COCTOSIHMM MPUPOAHOH cpenbl. CucTeMa MosydyeHus TaHHbIX (cucTeMa HabIoAeHui) o
COCTOSTHUM TIPUPOJTHON CPEBI COCTOUT M3 JBYX MOJACUCTEM: HA3€MHON U KOCMUYECKOM
(cmyTHHKOBOI). B Ha3zemMHYyI0 MojcUcTEMY BXOJST: CETh HA3EMHBIX METEOPOJIOTHYECKUX CTAaHIUI
Y TIOCTOB, a3POJIOTMYECKUX CTAaHIMH, CTAHIIMI PaKETHOTO 30HAUPOBAHUS, ITYHKTOB CAMOJIETHOTO
30HAMPOBAHUS, MOPCKUX U OKEAHUYECKUX CTAHIIMN, HOHOC(HEPHBIX, TEOMAarHUTHBIX,

renno(GpU3NIECKUX CTAHIIUN, TYHKTOB KOHTPOJIS 3arps3HEHUS OKPYXKAIOMIEH CpeIbl U JIp.

Cucrema HabmIOaTEIBHBIX MYHKTOB 00pa3zyeT ['ocymapCcTBEHHYIO CETh, OCHOBHYIO JOJIIO
KOTOPBIX COCTaBJISET CETh Ha3eMHbIX MeTeopojornyeckux cranuuii u nmocros |, I, 11l pa3psnos,
OTIIMYAIOIIUXCS COCTAaBOM OOOpYyIOBaHUS M TporpamMMamMi HaOIOJeHWA. B TpyaHOIOCTYIMHBIX

MecTax JJid TMOJIyYeHUS METEOpOJIOTHYecKo HWH(OpPMalUU HCHONIB3YIOTCS aBTOMATUYECKUE
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METEOPOJIOTUIECKUE CTAHIUH.

MeTteoposoruyeckie CTaHIIMU M TOCThl TMOAPA3JEIsIOTCS Ha OCHOBHBIE (OMOpHBIE) U
cnenuanbHele. [lepBble ciykaT i CUCTEMaTHYECKOIro MOJIYYeHUS ¢ HEOOXOAMMOI MOJHOTOM U
TOYHOCTBIO MH(POPMALIUU O COCTOSHUM MPUPOAHON cpenbl. M3 unciia OCHOBHBIX CTaHIIMH U IIOCTOB
BBIJIENIIETCSL 0co0asi TPyMIa - PerepHble U BEKOBbIE CTAHIIMM U MOCTHI, KOTOPBIE MPEIHA3HAYCHBI
JUISl U3YYEHUsS BEKOBBIX HM3MEHEHHMH KiMMaTa W JIOJDKHBI (YHKIIMOHHPOBATH HEOTPAaHUYCHHOE
BpEMsI B HE U3MEHSIONINXCS YCIOBUIX OKPYKEHHUSI.

CrenuanpHple CTaHIMW W TIOCTBI CIY)XaT Ui M3yYCHHS MECTHBIX OCOOEHHOCTEH
METEOPOJIOTUIECKOTO PEXKUMA TEPPUTOPHH.

OcHOBHBIE CTAaHLIMM pa3MEIIAOTCd Ha TEPPUTOPHUH Tak, dYTOOBl oOecmednBaach
HeoOXoauMasi TOYHOCTh MHTEPIONIALUN 3HAYEHUH METEOPOJOTrHYEeCKHX BEIUYHH JIF000TO MyHKTa
TEPPUTOPUN MEXKIY CTAHLIUSAMH. DTOMY YCIOBHIO COOTBETCTBYET /JISi PAaBHHHHOW MECTHOCTH
paccrosinue Mexay cranuusiMu 60-70 k.

Ha cetu a»’ponornueckux CTaHIMI MPOU3BOAMUTCSA PErYJISIPHOE 30HAMPOBaHHE aTMOChepsl
10 BbICOTHI 30-40 kM (OompenenstoTcs JaBiIeHHUe, TeMIlepaTypa, U BIaXXHOCTh BO3yXa, CKOPOCTh U
HaIlpaBJIEHUE BETPA).

Ha cetnm HazeMHBIX METEOPOJIOTUYECKHX PaAJAUOJIOKAIIMOHHBIX CTAHIUH TMPOU3BOAATCS
HaOJIOICHNUS 32 Pa3BUTHEM U JIBKEHHEM O00JIaKOB, TPO3aMH, 00pa3oBaHHEM T'pajia, KOJHIECTBOM
BBIMABIINUX OCAJKOB B paguyce A0 150 km.

Ha noHocdepHbIX, TeOMarHuTHBIX, TeTMO(GU3MUECKUX CTAHIIUAX MPOBOIAT HAONIONCHUS 32
COCTOSIHHEM HOHOC(EPbI, MAarHUTHOTO TIOJIST 3eMJTH, aKTUBHOCTHIO CoJHIIA.

Kocmuueckast  mojacucteMa  TOJMYYeHHST WHPOPMANUK  COCTOMT W3 HECKOJBKUX
METEOPOJIOTUYECKUX CITYTHUKOB U Ha3€MHOT'O KOMILIEKca MpuemMa, 00paboTKU U paclpOCTpaHEHUs
METEOpOJIOTHUECKON MH(pOpMalKy, BKIIOYAIOIIEro MyHKTH mpuemMa B Mockse, HoBocubupcke,
XabapoBcke. CHyTHUKHA [JalOT PETYSIPHYIO HWH(QOpMAIMI0O O pachnpeneieHnd 00JavyHOCTH,
COCTOSIHUM CHEXXHOI'O ITIOKpOBA, O TEIJIOBOM DSHEPruM, OTPAKAEMOW W U3JIy4aeMOW 3E€MHOU
MOBEPXHOCTBIO U aTMOc(hepoii.

OparM #3 BaXHEWIIMX TpeOOBaHUN, KOTOPBIM JOJKHBI YIOBIETBOPSATH PE3YyIbTAThI
HaOJIOICHUH, SIBISIETCS PENPEe3CHTAaTHBHOCTh. Penpe3eHTaTHBHBIMU TPU3HAIOTCS HAOIIOJCHUS, B
MaKCHUMaJIbHON CTETIEHU CBOOOJHBIE OT MECTHBIX BIIHMSHUH, XapaKTepHu3ylonme o0Iiee COCTOSTHNE
aTMocdepsl B O0JIBIIOM palioOHE.

Y aoBneTBOpeHUe TPeOOBAHHUIO PEMPE3CHTATUBHOCTU HAOIOJCHUN JOCTUTAETCS BBIOOPOM
MECTOTIOJIOKEHHUSI CTAHIIMU (ITOCTa), COOTBETCTBYIOIIETO (U3UKO-TEOrpaduIECKUM YCIOBHUIM

OKpYKaloIel MECTHOCTH.
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P TOCJIENOBATEIbHBIX 3HAYCHUM METEOPOJIOTMUECKOTO 3JIEMEHTA, MOIYYEHHBIX 3a JOCTATOYHO
JUINTEIbHOE  BpEeMsl,  BBIIOJIHEHHBIX B  JAaHHOM  IIyHKTe IpuOopamMM  OAMHAKOBOH
KOHCTPYKLIMM M TOYHOCTH, B OJHOH M TOH >X€ YCTaHOBKE, M HAOIIOJATEIsIMM OJWHAKOBOU
KBAJTM(HUKAIMK; TPU OSTOM OOCTaHOBKA, OKpPY)KAIOILIas CTAHIMIO, H3MEHSJIAch C TEYCHHUEM
BPEMEHU HE HACTOJIBKO CYILIECTBEHHO, YTOObI 3TO MOIJIO 3aMETHO IOBJIMATH HA PE3yJbTaThbl
HaOJIFO JEHUIA.

Crnenyromniee TpeOOBaHHE — CPAaBHUMOCTh HAOMIOJICHUI. DTO TaKoe Ka4yecTBO HAOIIOACHHUIA,
KOTOpPO€ [JAaeT BO3MOYKHOCTb COINOCTAaBJSATh PpE3yJbTaTbl HAOMIOACHUH Ha PAa3HBIX CTAHLUAX
C YBEPEHHOCTbIO, YTO OOHapy)XHWBaeMble pa3IUuusi B 3HAUYEHUSAX METEOPOJIOTHYECKUX
JJIEMEHTOB JIEHCTBUTEIBHO OTPAXKAIOT PA3IUuUsi B COCTOSIHUM aTMOC(epbl U MPOUCXOISAT
HE OT HETOYHOCTH MpUOOpPOB U ciaydyalHbIX BiugHUNA. CpaBHUMOCTb  HaONIOAECHUMN
o0OecrieunBaeTcs PpENpPEe3CHTATUBHBIM II0J0KEHUEM CTaHIMHM, €IMHCTBOM METOJIOB U CPEICTB
HaOroIeHul, KOTOpble  periaMeHTHpyroTcs «HacTtaBneHMsIMH — THIPOMETEOPOJIOrHUECKUM
CTaHLUAM U IOCTaM I10 IPOU3BOJICTBY METEOPOIOIMYECKUX HAOII0ACHUHN U IEpBUYHOM 00paboTKH
JTAHHBIX.

Ha Bcex OCHOBHBIX CTaHIMSIX MPU3EMHON CETH 00s3aTENIbHBIMU SIBJIAIOTCS HAOJIO/IEHUS 3a
TaKUMHU METEOPOJIOTUYECKUMH 3JI€MEHTaMH, Kak aTMoc(epHoe JaBleHHE, CKOpOCTb U
HaIpaBJIEHUE BETpa, TEMIIEpaTypa M BIIAXHOCTb BO3AyXa, TEMIIEpaTypa MOBEPXHOCTU I1OYBBI,
COCTOSIHUE TIOYBBI, KOJTMYECTBO aTMOC(HEPHBIX OCATKOB, BHICOTA CHEXXHOT'O MOKPOBA, 00JIAYHOCTb,
aTMoc(epHbIe SBIEHMS, METEOPOJOTHYecKasl JaIbHOCTh BHJIMMOCTH, OMAacHblE U 0CO0O0 ONacHbIe
aBieHus. HekoTopble CTaHIIMM JIONOJHUTENBHO HAOIIOJAI0T 3a TEMIEepaTypoil MOYBBI Ha
pasIMYHBIX TIYyOMHAX, MPOAOJDKUTEIBHOCTHIO COJHEUHOTO CHSHMS, TOJIOJNEAHO-U3MOPO3EBBIMU
ABJICHUSIMU Ha MPOBOJAX U Ap.

Ha Bcex OCHOBHBIX METEOpOJIOTUYECKUX CTAHLMSIX CTaHAApTHbIE HAOIIOACHUS
MIPOU3BOJATCS B €IUHBIE CUHXPOHHbIE CPOKM — uyepe3 3 4, HauuHast ¢ 0 4 mo cpenHeMy
TPUHBUUCKOMY BPEMEHH.

ITocnenoBarenbHOCTh MPOM3BOJACTBA HaOMOJAeHUN pernameHtupyercs «HacrtaBnenuem
THJIPOMETEOPOJIOTUIECKAM CTaHIMAM U TOCTaM». Tak, Temreparypa Bo3ayxa m3mepsiercs 3a 6-10
MUH /10 cpoka. JlaBneHue 1no O6apoMeTpy AOKHO OTCUMTHIBATHCS Kak MOKHO Ommke k 00 MuH
CpoKa.

TpeGoBaHMs K METEOPOIOTHISCKUM MMPUOOpaM U METEOposIorndeckon miomanake. Cpeacrra

I/ISMepeHI/II\/'I, IPUMCHACMBIC IJI OIIPEACTICHUSA 3HAYCHHI MCTCOPOJIOTMYCCKUX BCIUYHH,
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HA3bIBAIOTCS METEOPOJIOrnueckuMu. Kaxkplii n3MepuTeNIbHbBIN MPUOOP COCTOUT U3 HECKOJIBKHX
3JIEMEHTOB, MOCJIEIOBATENIbHO MPeo0pa3yIIUX U3MEPSIEMYIO BETMUYUHY B CUTHAL,
BOCIPUHHUMAEMBIii 3pUTENIBHO WM PETUCTPUPYIOLIUM YCTPOHCTBOM. MeTeoposiornyeckue
npuOOpbI UCTIONB3YIOTCS Ha Beelt Tepputopun Poccun. Ko Bcem MeTeoponornyeckum npudopam ,
npeHa3HaYeHHBIM AJI Pa0OThI B €CTECTBEHHBIX YCIOBHX (32 HEOOIBIINM UCKIIOYEHHUEM) ,
peIbABIAIOTCS TpeOoBaHMs 0€30TKa3HOM paboThl BO BCEX KIIMMATUYECKH 30HAX (TeMIieparypa oT
-60 1o +50 °C, BbICOKas BIAKHOCTh BO3/yXa, BBINAJICHNUE KUAKUX U TBEPJIBIX OCATKOB, HATUYHE
TyMaHa, 3allbUIEHHOCTh BO3]lyXa, OOJIbIIINE BETPOBBIE HAarpy3ku). KpoMe Toro, Tpedyercs BhICOKast
HaJICKHOCTh MPUOOPOB MPH JUTUTEIHHON HKCILTyaTaIl[il BO3MOXKHOCTh UX IEPEBO3KU BCEMU
BUJaMH TpaHcniopTa. [IprOopbl TOIKHBEI COXpaHATh B T€UEHHUE UTUTEILHOTO BpEMEHU (HE MeHee
roJia) CBOM XapaKTEePUCTUKH, TOTPEOIIATh, BO3MOXHO, MEHBIIIE SHEPTUH, a B PsI/Ie CIIy4aeB — UMETh
ABTOHOMHBIE HCTOUYHUKU NTUTaHus. J{7s oOecrieueHust eAMHCTBA U TOCTOBEPHOCTH U3MEPEHHI BCe
METEOPOJOTHYECKHE TPUOOPHI C OIpeIeTICHHON ePUOAMYHOCThIO MoBepsitoTcs. [loBepka cocTont
B OMpeIeNIEHUH TOMPABOK K OTCYETaM IO IIKaje Mpuoopa UiH mepeBoIHOro koddduirenrta
npubopa myTeM CpaBHEHHsI €T0 MOKa3aHU ¢ TIOKa3aHUSAMHU 00Pa3I[0BOr0 U3MEPHUTEIHLHOTO
cpenctra. [lo pe3ynapTaram nmoBepku 0(hopmIIsSeTCs: TOBEPOUYHOE CBUETENHCTBO, B KOTOPOM JArOTCS
3aKJTFOUYEHUE O MPUTOAHOCTH MPUOOpa JIJIsl UCTIONH30BAHMS, TOMPABKH U MTEPEBOTHBIC
koddurmenTsl. [loBepka mpruOOpOB BXOIUT B 00S3aHHOCTH METPOJIOTHUECKHUX CITYKO
nonpaszenenuit (cmyx6 cpeacts usmepenuit - CCU) T'mapomercnyxOnl. Kaxmas
METEOPOJIOTHYECKas CTAHIIUS UMEET METEOPOIOTHUECKYIO TUIOMIAKY (puc. 1) mis pa3meneHus
npubOOpoOB U cIy’keOHOe ToMeIlleHue, pacoioxkeHHoe He aanee 300 m ot rromanku.[Inomanka
MPSIMOYTOJIbHASL, pa3MepoM 26X26 M, C OpUEHTAILIUE CTOPOH CEeBep-IOT, BOCTOK-3ama1. MecTto s
TUTOMIAJIKH 110 (PU3UKO-TeOrpaduIecKuM XapaKTEPUCTUKAM JOJKHO OBITh THITHYHBIM JUIS
OKpYyXaromiel MecTHocTH paguycoM 20-30 kM ¢ TeM, 4TOObI HAOMIOACHHS OBLITH

PCOPEC3CHTAaTUBHBIMH. Paccrosnue ot IIOMAaAKKU 10 HEBBICOKHUX CTpOCHHfI, rpymin AcpCBLCB
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JIOJDKHO OBITH HEe MeHee 10-KpaTHOM U3 BBICOTHI, & OT CIUIOIIHOTO JIeCa ¥ CIUIOUTHOW rOpOCKON
3acTpoiiku — He MeHee 20-kpaTHoii.ITnomaaka qomKHa HAXOIUTHCS OT OBParoB, OOPHIBOB HA
paccTOSTHUU JIECATKOB METPOB, a OT ype3a Bojbl — He MeHee 100 M. Bo uzbexxanue HapyiieHus
€CTECTBEHHOI'0 IMOKPOBA HAa METEOTUIONIA/IKE Pa3peIIaeTcs XOAUTh K IPUOOpaM TOJIBKO T10
nopoxkam. st orpeesieHnsi BRBICOTHOTO TTOJIOKEHHS TPHOOPOB, B YaCTHOCTH OapomeTpa, B

paiioHe TUIOIIAIKU HMEETCSI periep.

Puc 1. Meteoponorudeckas miomaaka (00mui Bum)

Jlia obecrieueHus] €AMHCTBA U3MEPEHU MpUOOPhl Ha IUIOIIAJKE Pa3MEIIaoTCsl CTPOro Mo
cxeme corimacHo «HacraBmenuto...». IIpuOopbl ycTaHaBIMBAIOTCS B OMPENCICHHOM MOpPSAKE U
OpUEHTALIMM 10 OTHOIIECHHWIO K CTpaHaM CBETAa U Ha OIPEACIICHHOW BBICOTE HaJ MOBEPXHOCTHIO
3emnu. Orpaja Mmiom@aaKyd U BCE BCIIOMOTaTeNbHOE 000pyI0oBaHue (MOJACTaBKU, OyIKH, JIECTHUIIHI,
CTOJIOBI, MayThl M T.I.) OKPAIIUBAIOTCA B OBl IBET JUIs MPENOTBPALICHUS HUX UYPE3MEPHOIO
HarpeBaHus COJTHEYHBIMH JIy4aMH, YTO MOXKET MOBJIMSTH Ha TOUHOCTh U3MEPEHUH.

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

Tema 2. Bo3aymHas 000/109Kka (KPYIJIbId CTOJI)

JlabopaTopHas padora 2.

TeMneparypHbIi pexXUM BO3yXa

Lenp paboOThl — MONYYUTH TPEICTABICHHE O METEOPOJOTHYECKUX TEPMOMETpPaX MU METOJIUKE
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U3MEpPEHUs TEMIIEpaTypsl BO3/1yXa
3anaun pabOTHI:
1. 03HAKOMHUTBCS C TEPMOMETPAMU: ICUXPOMETPUUECKUMHU, MAKCUMAJIbHBIMH,
MUHHMAaJIbHBIMH
2. M3yunTh KOHCTPYKTHBHBIE OCOOEHHOCTU METEOPOJIOTHUECKUX TEPMOMETPOB
3. MBy4uTh KOHCTPYKTHUBHBIE OCOOCHHOCTH aCIHPAIIIOHHOTO IICUXPOMETpa
CperncTBa: TepMOMETPBI AJIs1 U3MEPEHHsI TEMIIEPaTyphbl ,aClIMPALIMOHHBIN ICUXPOMETP
3ajanue:
1. M3yuuTh yCTPONCTBO U MPUHLMII AEHCTBUS TEPMOMETPOB, UX YCTAHOBKY U METOAUKY
U3MEPECHUI
2. TpoBecTH HaOJIOAEHUS 3a TEMIEpaTypol Bo3lyXa I10 ICUXPOMETPUUECKOMY ,
MaKCUMaJIbHOMY U MHHUMAJIILHOMY TE€PMOMETPaM.
3. Toctpouts rpaduk cyTouHOro Xoja U rol0BOro X0Aa TeMIepaTypsl BO3ayXxa
Pe3ynbraTel: H3ydeHHe yCTpOWCTBAa TEPMOMETPOB U METOAMKH U3MEPEHUS TEMIEPaTyphl BO3IyXa
[Toctpouts rpaduku 1 pe3ynbTaThl U3MEPEHUI IPEICTABUTh B BU/IE TAOIHILIBI.
JUis  u3MepeHus TeMmiepaTypbl B METEOPOJIOIMHM HCHOJNB3YIOT —CIEAYIOIIUE THIIBI

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

KuakocTHble TepMOMETPbI. DTO HanOOJIEEe PACIPOCTPAHCHHBIN THIT TEPMOMETPOB,
MIPUMEHSIEMBIX B METEOPOJIOTUH. JKUAKOCTHBIE TEPMOMETPHI OCHOBAHBI HA IPUHIIUIIE U3MEHEHUS
00BbeMa JKUIKOCTH MPH MOBBIIICHUN WIN TOHKEHUU TeMIIepaTyphl . B kauecTBe )KHIKOCTH

0OBIYHO MPUMEHSIOT PTYTh WU CIHUPT, 00JIaJatoIIKe CAeAYIOIMMH (PU3NIECKUMH CBONCTBAMHU.

Pryts ( Hg) Ttemmeparypa 3amep3anus -38,9°; remneparypa kurenus 356,9°, koapdunmuent
pactupenus ( mpu 18°) -0,000181: Teruioemkocts -0,03 xan/r rpan.

Croupt stunossiit (CoHsOH) —remmneparypa 3amep3anust -117,3°% Temnepatypa kumnenust 78,5
ko3 uuuent pacmmpenus (npu 18°) —0,0011; rermoemkocts -0,58 kan/r rpan.

W3 mnpuBeneHHBIX XapaKTEPUCTUK BUIHO, TOYEMYy JJIs HW3MEpEeHus Oojee HHU3KUX
TEMIIepaTyp IPUMEHSETCS CITHPT.

Bce KMIKOCTHBIE TEPMOMETPHI COCTOSAT M3 TpPEX OCHOBHBIX YacTei: CTEKISIHHOTO
pe3epByapa, HallOJIHEHHOTO TEPMOMETPUUYECKON KUIKOCTBIO U TEPEXOAIIET0 B BEPXHEH 4acTH B
KalWJUISIp; CTEKISTHHOM IIKAJIbI C JeJIEHUSMU; 3alIUTHON CTEKISTHHON TPYOKH.

B 3aBucuMocTH OT yCTpOMCTBa IIKajdbl TEPMOMETPHI NEIATCS Ha JBa BUJA: CO BCTaBHOM
IIKaJION U MaJOYHbIE.

BcraBHast mikana M3roTaBiIMBAaeTCs M3 MOJOYHOIO CTEKJIA M HEMOIBHMKHO YKpEIUISeTCs
B KOpIyce TepMOMETpa, YyNUpasch OTHUM KOHIIOM B CIEIMAbHOE CeI0, a JPYTUM B
IpY)XUHY, MOMELIEHHYI0 B mpoOke. K Ikajge MIOTHO NpPUKpENseTcs TOHKUM CTEKJISHHBIN
Kamwusip. B mano4yHpIX TepMoMeTpax MHIKajlla HAHOCHTCS Ha BHEIIHEH CTOPOHE TOJCTOCTEHHOTO

Kanwusipa.
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TepMoMeTpBI 1JIsI UBMEPEHUS TEMIIEPATYPhI BO31yXa

Haubonbiiee pacnpocTpaHeHne W MPUMEHEHHE JUIsl W3MEpPEHUs TeMIlepaTyphl BO3JyXa
MOJIYYWJIM JKUJIKOCTHBIE TepMOMETpbl. Ha MeTeoposornueckux CTaHUUAX TEMIEPATypy BO3ayXa
U3MEPSIIOT MO CyXOMY TEPMOMETPY CTAHIIMOHHOTO NICUXPOMETpa, KOTOPbIA MpeAHa3HAYEH TaKKeE
JUISL  OTNPEACNICHUS] XapaKTEPUCTHK BIAXHOCTU. lIcuxpoMeTrpuueckue TEepMOMETPhl HUMEIOT
BCTaBHYIO WIKaJdy M3 MOJOYHOro crekna ¢ ueHou pgenenus 0,2°. OTcuerbl NPOU3BOAATCSA €
To4HOCThIO 10 0,1°C. DT TepMOMETphI OYEHb YYBCTBUTEIbHBIE U MaJOMHEPLIMOHHBIE. Pe3epByap
umeetr ¢opmy mapa. Ha BepxHeM KOHIIE 3alIUTHOW TPYOKH MMEETCs METaJUIMYECKH KOJIAY0K C
3aKpauHOM, KOTOPBINA CIIYKUT JUIsl YCTAaHOBKH TEPMOMETpaA

[Icuxpomerpruueckre TEPMOMETPBl U3TOTABIMBAKOTCA C PA3JIMUYHBIMU IpEAEIaMU ILIKaJIbI:
prytHbI€ (0T -41 110 35°) u pryTHO-TanueBbie (0T -35 no 55°C).

Jlnst u3MepeHuss  TeMIlepaTypbl BO3AyXa B IIOJEBBIX YCIOBUSX NPUMEHSIOT CyXO#

TEPMOMETP aCIUPALUOHHOTO TICUXPOMETPA U TEPMOMETP Tpall.

7

T™-4

Puc. 2. IlcuxpomeTpuieckuit TepMOMETP

TepmoMeTp acnupanMOHHOTO IICUXPOMETPA — PTYTHBIM, MMEET BCTaBHYK WIKaly W3
MOJIOYHOTO cTeksa ¢ leHol geneHust 0,2°. OT CTAHIIMOHHOTO TEPMOMETpa OH OTJIMYAETCS
MEHBIIIMMH pa3zMepaMu 1 (popmoii pesepByapa.

TepMomeTp-mipal] — pTyTHBIN MaJOYHBIA TEPMOMETP- MPEACTABISAET COOON TOJICTOCTEHHYIO
TPYOKYy C Y3KHM KalWJUIIPOM U C pe3epByapoM, BBIAYTHIM B KOHIE 3TOW ke TpyOku. Illkama
HaHECeHa Ha nepeaHell BHenrHel ctopone. /st ynoOcTBa U OBICTPOTHI OTCUETa MPOTUBOMOJIOKHAS
CTEHKa TepMOMETpa MOKphITA MOJIOYHBIM CTeKJIoM; IieHa paeneHus 0,5°. Ha BepxHem KoHIE

TEPMOMETPA UMEETCA LIApUK, K KOTOPOMY IIPUBA3BIBACTCA IWIHYD. IIpyn m3mepeHusx TepMoMeTp
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BpAaIalOT 3a IIHYP B TOPHU3OHTAJBHOW IUIOCKOCTH B T€4YeHHE 2-3 MUH. 3aTeM OBICTPO JENaioT

OTCYCT.

YcTaHaBIMBalOT UX B ICUXPOMETPHUUECKOH Oy/Ke.

[cuxpomerpuueckas Oyaka

[Icuxpomerpuueckast Oyaka mpencTaBisieT co0oil HeOOIbIION AepeBIHHBIN MKad pasMepoM
29 x 46 x 59 cM. bokoBbIE €e CTeHKU clieJlaHbl U3 ABOMHOIO psA/ia HAKJIOHHBIX IUIAHOK B BUJE
xamo3u. OHa U3 CTEHOK CIYKUT JBepiieil. CBepxy Oyaka MMeeT rOpU30HTAIbHBIN MOTOJIOK, HAJl
KOTOPBIM pacrioiaraercs Kphbiia. PasMepsl KpbIiiu 00JibIlie pa3MepoB MOTOJIKA, €€ CKaT CACIaH Ha
for. JIHo OyAKHM COCTOMT M3 TPEX OTACNIbHBIX IUIAHOK, MPUYEM CPEIHSs PACIOIOKEHA HEMHOTO
BbIIlIE KpailHUX. Mexay IUIaHKaMu 0Opa3yrOTCsl IIHUPOKHE MPOCBETHI. JKanro3Hble CTEHKH U TOJ
o0OecrieunBarOT CBOOOJHBIN AOCTYN BO3Ayxa K mpubopam. Ho HopmanmbpHas BEeHTHIALUS OyAKU
obecreunBaeTCs TOJIBKO P BETPEHOM MOTOIC, B TUXYIO MTOTOAY B OyJIKEe MOXKET OKa3aThCs 3aCTOM

BO3/IyXa.

Cra HAApPTHAasA METEOPOJIOrHYIeCKas
(ncuxpomeTpullecn‘an) 6ymca
IIcuxpomeTpugecKkas

CTaHOBKa I3 "cyxoro"  IICHXpOMeTpidecKas TTonepevHoe -
¥ M "cmuqaergmoa" YCTAaHOBKA BMeECTe ¢ ceyeHue HCW"P%M"'P""?CKM Oymca
TEPMOMETPOB rurpomerpom, Max u CTEHKH B COOpe Ha INOACTABKE,
My TepMome'Epamu Gymxn € MIPMCTABHOM JIECEHKOM
BHYTpH MeTeo0y,

- \/

PO
-

—————
& .

~ T ———
S FaTHer, 7 CTEHKH M3 TOHKHY -,
L~ TI0BSB3aHHbBIN Ha “E:ré{‘?PeBm“ ‘maﬂ_‘}!\)
(pe3epByap M ONylIeHHbLI) st
= —— > B CTaKaH4YMK __—~

S CTAKAHYMKR e
(€ AMCTI UMD OB AHHO¥ )

S———__BOOOH __—

Puc. 3. IlcuxpomeTrpudeckast Oyaka (0OIIHiA BU)

[Mcuxpomerpudeckas Oyaka mpeaHa3HaYeHa [Tl 3alIUTHl TEPMOMETPOB OT PaTUAIIMOHHBIX
BO3JICUCTBUI. YCTaHABIMBAIOT €€ Ha JIEPEBAHHOM IIOJCTAaBKE TakK, 4YTOOBI pe3epByaphl
TEPMOMETPOB OBLIM Ha BBICOTE 2 M OT TMOYBHL. BynKy opMeHTHpYIOT nBepliei Ha ceBep. bymka
BHYTPU U CHApYXH, IIOJICTaBKa U JIECCHKA OKPAIICHBI 0eI0il KpacKoi.

JMedopmanuonnbie TepmoMeTpsl. TepMorpadgsi
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KpOMe JKUAKOCTHBIX TCEPMOMETPOB Ha MCTCOPOJOIHMYCCKUX CTAaHLOUAX HUCIOJIb3YHOT
TepMorpa(be , OCHOBAaHHBIC Ha MNPHUHOUIIC H3MCHCHUA JIMHEHMHBIX pasMEPOB TBEPABIX TEI C

M3MEHEHHEM TeMIlepaTyphl BO3yXa BO BPEMEHH.

Puc. 4. Tepmorpad (oOmmii Bu)

[IpuemHOl wacTbi0 TepMmorpada, pearupyromneii Ha H3MEHEHHE TeMIIepaTyphl BO3/1yXa,
CIIY’)KUT M30THyTasi Oumerayuindyeckas miacTuHka. OHa COCTOMT U3 JBYX IUIACTMHOK, MMEIOLIMX
pas3nn4Hble KO3 UIMEHTH! PACIIUPEHHUS.

OO6byHO H5TO WHBAp W HeMarHuTHas cTanb. OJIMWH KOHEN OuMeTayuia 3akKpervieH
HEIOABUKHO, K APYTOMY KOHIly C TOMOIIBIO CHCTEMBI PhIYAaroB MPHUCOEINHEHA CTPEJIKa, HAa KOHIIE
KOTOPOM HAacCa)k€HO Ie€pO, HAINOJIHAEMOE AaHWIMHOBBIMM YEPHWIAMH C  [JIMLEPHUHOM,
NPEJOXPaHSIOIIMM OT BBICBIXaHUA U 3amep3aHus. [Ipu u3MeHeHnn TemMneparypsl OMMeTaInyecKas
IIaCTHKA MEHSIET U3Tu0, U MepeMelleHre e€ KOHIAa B YBEJIMUEHHOM BHJIE NT€PEIAaeTCs Ha CTPEIIKY C
nepomM. Ilepo, mpukacasich K JeHTe Ha Bpalarouiemcs 6apabaHe, BbIUEpUMBAET HAa HEW KPUBYIO,
COOTBETCTBYIOLIYI0O H3MEHEHHMSIM TeMIepaTypbl Bo3ayxa. bapabaH mNpHUBOAWUTCS B JBH)KEHHUE
YacoOBBIM MEXaHHU3MOM. Y TepMmorpadoB ObIBAlOT CyTOYHBbIE W HeJenbHble OapabaHbl. JIeHTHI
CYTOUHBIX 0apabaHOB HMMEIOT LIEHY JeNeHUs 10 BEPTUKAJIBHOM IIKaje BpeMeHH 15 MuH
(nenenbHble 2 yaca). Llena nenenns ropu30HTAIBLHOM HIKasbl JIEHTHI paBHa 1°C.

CyTouHble JEHTHI, KaK MPaBUIIO, MEHSIOT B 12-9acoBil Cpok HaOIIONCHMM, HENETbHBIE B

MOHEAeNbHUK. JICHTHI O6pa6aTBIBaIOTCSI " COXpPaHAKOTCA.
SJ'ICKTpI/ILICCKI/IC TCPMOMCTPHBI

B o1y rpynmy BKIIOYEHBI TEPMOMETPBI CONPOTUBICHUS, TEPMOIICKTPUUYECKUE H

TEPMOTPAH3UCTOPHEIE.
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Tepmomerpel conportuBieHus.  [IpuHOMN JOEHCTBHS 3TOrO TEpPMOMETpa OCHOBAaH Ha
CBOWCTBE MAaTepHajOB MEHATh JJIEKTPUYECKOE CONPOTHUBICHHUE (IIPOBOJUMOCTb) C M3MEHEHHEM
Temreparypbl. B KkauecTBe mNepBHUYHBIX IIpeoOpa3oBaresiell HCHOJIb3YIOT METaJIMYecKue
IIPOBOJIOYHBIE U IIOJIYIIPOBOJHUKOBBIE TEPMOPE3UCTOPHL. I METANIMYECKUX TEPMOPE3UCTOPOB

TEMIIEpaTypHasi 3aBUCUMOCTh MOXET OBITh BBIpayKE€HA POPMYJIIONA:

R = Rp (/ +at), (1)
re:
R{— comnporusienue npoBoaHuKa npu Temmeparype t © C;
Ro — conporusnenue npu 0°C;

0 — TeMIepaTypHbIH KOAPPHUIMEHT CONPOTUBIICHNS METAJLIA.

JlaTuuk TepMOMETpa COMPOTUBIICHUS MPEACTABISAET COOOH TOHKYIO IIPOBOJIOKY U3 YUCTOTO
MeTalia (MCIII:, IIJ1aTUHA, HI/IKeJII)), HAaMOTAaHHYIO Ha KapKaC W IOMCHICHHYIO B I'CPMCTHUUYCCKH
3alIMIIEeHHbINH KOXKYyX (mmuHa 10-20 cm, ruamerp okoiio 1 cm).

B Mereoposnoruu TepMOMETphl COMPOTUBIEHUSI HAXOJAT MPUMEHEHHE TTPU JUCTAHIIMOHHBIX
M3MEPEHUSIX TEMIIEpATyphl BO3/1yXa, IOYBBI.

Bonpocsl k Teme:

KoHcTpykTUBHBIE 0COOEHHOCTH METEOPOIOTUYECKUX TEPMOMETPOB

Llena geneHus mKanbl TEPMOMETPA

Yro Takoe penepHble TOUKH?

Kaxue xuKocT UCIIONIB3YIOT B TEPMOMETpaXx?

B 4em 3aknrogaercs TOUHOCTh U3MEPEHUs?

Kaxkue cymecTByroT TemnepaTypHble HIKaIbl?

Kakue BUIbI TEpMOMETPOB UCIIOJIB3YIOTCSA HA METEOPOJIOTHYECKON TUIomanKke?

Jnst uero mpeaHa3HavYeHa CUXpoMeTpudeckas oyaka?

Kak u rae ycraHaBInMBarOTCsl METEOPOJIOTHYECKUE TEPMOMETPBI ISl U3MEPEHUS

TEeMIIepaTypbl BO3yxa?

10. Kak u rie ycTaHaBJIMBAIOTCS METEOPOJIOTHUECKUE TEPMOMETPHI AJIS1 U3MEPEHHUS
TEMITepaTyphl IOYBHI?

11. B ueM cyTh npuHIMIIA ASHCTBHS TepMOMeTpa?

CoNoOARWNE

3AJTAHUE

O6paboTka TepMOrpaMMsbl (CyTOYHON)

1. Pa3merutp KapaHIamoM KpaTKUMH TOMEPEUHbIMH JMHUSIMH Ka)XJIblil 4ac B HMHTEpBaJIax
MeX/1y UIMEIOIIUMHUCS Ha JIEHTE 3aC€UKaMHU, CJICJIaHHBIMU B CPOUHBIE Yachl;

2. CHATH ¥ 3anucaTh B TaOJIMILy eKedacHbIe MOKa3aHus TepMorpada 3a Kaxablil yac;
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3. Bmumcats B Ty ke TaOMUIly HCTUHHBIE 3HAYCHUSI TEMIIEPATYPHI (IO «CYXOMY» TEPMOMETPY)
B CPOYHBIE YacChl, HAAMMCAHHbBIE HA JICHTE TepMorpada;

4. BpIYUCIUTH Pa3HOCTb MEX]y MUCTUHHBIMU 3HAYEHUSIMH B CPOYHBIC Yachl U MOKA3aHUSMU
camonucua. TH pa3HOCTH U OyyT MONpaBKaMM K 3aIIMCH IIpUOOpa B CPOYHBIE YaChI;

5. Ilyrem paBHOMEPHOI MHTEPIOISLUH ONPEAEIUTH ITOIPABKH JIJIs1 BCEX OCTAJIbHBIX YaCOB;

6. AnreOpanuecku mnpuOaBUB HaWJEHHBbIC M1 KaXIAOrO0 dYaca IMOMPaBKM K TOKa3aHUSIM
TepMmorpada, HoJTy4yuM UCTHHHbBIE 3HAUCHUS TEMIIEPATYPHI IS KaX/I0T0 Yaca;

7. HaliTu Ha JIeHT€ MakKCUMyM M MHHUMYM TEMIIEpAaTypbl U C COOTBETCTBYIOIIUMHU
HONpaBKaMHM 3alKcaTh B TAOJIUILy, OTMETUB UX BPEMS;

8. Bpruucnuth U 3anucath B TAOMUIy MOJIHYIO aMIUIMTYAY CYTOUHBIX M3MEHEHUHU 33 JaHHBIN

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

Yacel 0,1,2,3...24 | 3a24 4gaca 3a 8 max min aMIUIATYJa
CPOKOB
S |Cpenn|S |cpenn |t |Bpems |t° | Bpems

OtcueTsl 1O
JICHTE
ITonmpaBka
Hcnp.senuu.

Tema 3 . CotHeuHast paauanms (KpyrJbli cToJ1)
JlabopaTopnas padora 3.
AXTHHOMETpUYecKHe HaOII01eHUs.
AKTHHOMETpUS - OJIUH U3 Pa3/IeJI0B METEOPOJIOTHH: YUEHHUE O COJTHEYHOM, 36MHOM U aTMOC(HEpPHOM
U3ITy4eHUH (paJinallii) B YCIOBUSIX aTMOC(hEpHI.
[lenb paboTHI — MOJIYYUTh MPEACTABIEHUE 00 OCHOBHBIX aKTMHOMETpHUYECKMX Ipubopax, 00 ux
YCTPOMCTBE, YCTAaHOBKE U METOJIMKE MPOBEICHHs HAOIIOICHUH.
3amaun paboTHI:
1. O3HaKOMHTBCS C yCTPOHCTBOM M MPUHLUIIOM JACUCTBHSI TPHUOOPOB I U3MEPEHUS
panuanuu
2. W3yuuTh yCTpOWCTBO M MPUHLMI ASHCTBHS requorpada, yCTaHOBKY M METOIMKY
MIPOBEICHUS HAOIIIOICHUIA
3. TlpoBectu HaOMIOACHUS
Cpenctsa: remmorpad
3agaHue:
1. U3yuuth MeTOAMKY IpOBEACHUS HAOIIOACHUM
2. HV3yunTh KOHCTPYKIIHIO TPHOOPOB
3. MBy4nTh yCTpOWCTBO M MPUHITUN JEHCTBUS Tearorpada
4. OO6paboTKa JIeHTHI renuorpada
Pe3synbraThl: M3y4HTh METOAUKY THPOBEIEHHUS aKTHHOMETpuUueckux HabmoneHuid. I[IpoBecTtu

HaOJIOZICHUST C TIOMOIIBIO renrorpada U pe3yabTaThl HAOMIOICHUH TMPEACTaBUThH B BUJIC

dopma A Crpanuna 17 u3 59



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

AKTHHOMETpUYECKHE HAONIOCHHUS — HaONIONEHHUs] HaJl MHTEHCHBHOCTBIO COJHEYHOH paauaivu
IpsSIMOH, paccesHHOM, CyMMapHOH, a Takke Haja 3((GEKTHBHBIM H3IyYCHHEM, paJUualliOHHBIM
OaxaHcoM u ank0e0, MPOBOJMMEIE C TOMOIIBIO COOTBETCTBYIOIUX IPHOOPOB.

OCHOBHBIMH AaKTHUHOMETPUYECKUMHU NPUOOpPAMHU SIBISIOTCS: aKTHHOMETP (U1 M3MEpPEHHS
MHTCHCUBHOCTH TPSMOW COJHEYHOW pajvalii Ha MEPIEeHINKYISIPHYIO K Jy4aM IMOBEPXHOCTH),
nupaHomerp (ampOemomerp) (IS WM3MEpEeHUs] HMHTCHCUBHOCTH CyMMAapHOH, pacCesiHHOM W
OTpaXEHHOH KOPOTKOBOJIHOBOW pajnuanuu), OamaHcomep ([Isl ONpeneNeHHs PpaJualiMOHHOTO
OaslaHCca 3€MHOM ITOBEPXHOCTH).

Bce »tu mpubopsl ocHOBaHbI Ha oOmieM npuHIUne. Jlyducras SHEpPrusi, MOTJIOMICHHAS
YyBCTBUTEIBHBIM 3JIEMEHTOM (OOBIYHO 3auepHEHHAs IUIACTMHKA), MpeoOpasyeTcs B TEILUIOBYIO
SHEPruI0 C TMOCIEAYIOMNUM MpeoOpa3oBaHUEM IOCPEACTBOM TEPMOIAPhl B  AJIEKTPUYECKYIO
srepruto (3/1C), uamepsiemyro raibBaHOMETPOM. B uTore 00 MHTEHCHBHOCTH JTYYHCTOH YHEPTUU
CyISIT TI0 BEIMYMHE OTKJIOHEHHS CTPENKA TajJbBaHOMETpA. OTH TPUOOPHI  SIBISIOTCS
OTHOCHUTEIBHBIMH, W WX TAapUpPOBaHHE MPOM3BOAUTCS II0 ITOKAa3aHUSM KOMIIEHCAIMOHHOTO
nuprenuoMeTpa OHrcrpema, npuHsATOro B Poccuu B kauectse 00pas1ioBoro.

Jlnst mpoBeneHHus HAOMIOICHHUA MPUOOPHI TSI U3MEPEHUS PAJUANMOHHBIX XapaKTEPUCTHK
Pa3MEIIATC HA aKTHHOMETPUYECKON CTOMKE.

AKTUHOMETpUYeCKue HaOII0ACHUS TPOBOAATCS 1ecTh pa3 B cyTku: B 0 u 30 muH, 6 u 30

MuH, 9 4 30 muH, 12 1 30 mun, 15 9 30 MuH, 18 4 30 MUH O CpeHEMY COJTHEYHOMY BPEMEHH.
I'ennorpad

l'enuorpad mnpenHazHayeH Ui PETUCTPALUU MPOAOIKUTEIBHOCTH COJHEYHOI'O CHSHMUS,
T.. KOJIMYECTBAa YacOB, KOIJla COJIHEYHBIH JUCK HE 3aKpbIT O00JakaMu, a WHTEHCHUBHOCTH
COJIHEYHOH paauanuu cocrapiser He menee 0,21 kB1/ M.

[Tpunuun neiictBus reauorpada OCHOBaH Ha MPOXKHUTAHUM OYMa)KHOW JIEHTBI COJTHEUHBIMU
Jy4amH, C(OKYCHPOBAHHBIMU CTEKJISHHBIM IapoMm. JleHTa, Mo KOTOpOW B TEYEHUE JHS
nepemenaerca udoopaxenue ConHLa, UMeeT JesieHus B yacax. [1o [uinHe MpoX KeHHbIX Y4acTKOB
Ha JICHTE OIPEJIENIAI0T BpeMs, B TedeHrne KoToporo ColHIle He ObUIO 3aKPhITO 00JIaKaMu.

CTexyIsIHHBIM IIap 3aKperuieH B IyrooOpa3sHoM jepxkaresne. HakioHsst mOJBHXHYIO 4acTb
npubopa, MO IIKajge YIJIOBOIO CEKTOpa YCTaHABIMBAKOT LIMPOTY MeECTa METEOCTaHIUH U
3aKpEIUIAIOT CTONOPHBIM BUHTOM. [Ipy 3TOM OCh CTEKISIHHOTO IIapa IPUHUMAET MOJIOXKEHHUE,

napajuIeJIbHOE OCH BpalleHHs 3eMiIH ( OCH MUpA).
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Puc. 5. YauBepcanbHbiii renuorpad

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

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

buKcupyercs ITHUPTOM C UTIIOH.

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

CTOJ0€ Ha BBICOTE 2 M OT MOBEPXHOCTU 3E€MJIM CTPOrO TOPHU3OHTAIBLHO U OPUEHTUPYETCS IO

reorpauuecKoMy MepHIuaHy.

Bomnpocsl k Teme:

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

wn

atmochepy?
Kak npoucxomuT paccessHue COTHEYHOM paraIiim?

I'ne ycranaBnuBaercs renuorpad?

Ha ckonbko 9acoB paccunTaHa ofHa JeHTa renuorpada?
Yrto Takoe (HOTOCMHTETUYECKH aKTUBHAS paIUAIIHS?
Ha3zoBute npubops! 1715 U3MEPEHUS paualuu

lO Kaxkue siBlieHUsI CBSI3aHBI C pPAaCCESTHUEM PaTUAIIAH?

3AJTAHUE

© o No A

dopma A

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

Kakue nsmeHeHnss npoucxoIsT C COJIHEUHOW pajualneil Tpyu NPOHUKHOBEHUH €€ B
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O06paboTka neHTsl renrorpada

O06paboTKy BECTH B CIEAYIOIIEM MOPSIKE:

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

2. TloacuuTaTh TMPOAOHKUTEIHHOCTh COJIHEYHOTO CHSIHHSI B TE€YCHHE THS W BBIPA3UTH €€ B
Jacax;

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

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

BO3MOJKHOM.

Tema 4. Bapuueckoe nmose 1 BO3AylIHbIe Te4eHUs. (KPYIJIbIH CTOJI)
JladopaTopnasi padora 4a ATmocdepHOe TaBIeHUE.
Ilenp pa®oTBl — MOMYYUTh MpPEIACTaBICHHE 00 YyCTpoiicTBe MNpUOOPOB sl HU3MEpEHUs
aTMOC(EpHOTO AABJICHUS U METOJAUKE U3MEPEHUS
3anaun paboThI:
1. Osnanerb METOIMKON U3MEPEHUSI ATMOC(PEPHOTO aBICHUS
2. YCBOUTH €IMHUIIBI U3MEPEHUS AABJICHUS U 3HATh UX COOTHOIICHUE
Cpenctsa: 6apoMeTp-aHEepOUI, TOBEPOUYHOE CBUIECTEIHCTBO OapOMETpa-aHEepOH1a, CTAHIIMOHHBII
OGapomerp.
3aganue:
4. W3y4uThb yCTpOMCTBO NMPHOOPOB U METOAMKY U3MEPEHUs aTMOC(EPHOTO JIaBICHUS PTYTHBIM
OGapoMeTpoM 1 0ApOMETPOM —aHEPOUIOM
5. U3meputs atMocdepHoe AaBiIeHHUE
6. PaccumTarh aTMOC(epHOE AaBIICHHE HA YPOBHE MOPS
Pe3ynbTaThl: H3yueHHne ycTponcTBa MpruOopa U METOAMKH U3MEPEHUs aTMOC(EPHOTO AABICHHUS,
pe3yIbTaThl U3MEPEHUH MPEICTABUTH B BUE TAOIHIIHI.
ATMocdepHOEe JaBleHHE pPAaBHO BECYy pACIONOXEHHOTO BHIIIE CTOJ0Aa BO3AyXa C

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

ATMocdepHOe TaBleHre, U3MEPSEMOE Ha BCEX METEOPOIOTUUECKUX CTAHIUIX HE0OXO0IUMO
3HATh JIi COCTaBJICHHS TPU3EMHBIX CHHONTHYCCKHX KapT, OTPAKAIONIMX COCTOSHUE IOTOJbI B
OTIpe/ICICHHBIA MOMEHT BpEMEHH.

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

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

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

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

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

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

Kunkoctueii O6apomerp wuzo0peren Toppuuemmm (1643r.), a Ha3BaHue «OapoMeTp»
npunuckiBaioT boitmo (1665r.), 10 Hero npubop HazbiBalU « TOpUYEIITNEBOM TPYOKOM».

[TpuHIMI MEHCTBUS PTYTHOrO OapoMeTpa OCHOBAaH HAa YPaBHOBEHIMBAHUHU aTMOC(HEPHOTO

JIABJICHUS BECOM PTYTHOIO CTOJ0A.
Yarmreunslit 6apomeTp

Yameunslii 0apomMeTp HMeeT cleayrolee ycTpoiictBo. CTekisHHas TpyOka, 3amasHHas
CBCPXY M HAIIOJIHCHHAA I[I/ICTI/IJIJIHPOB&HHOﬁ PTYTBIO, IOTPYKCHA HUIXHUM OTKPBITBIM KOHIIOM B
IUIACTMACCOBYIO WJIM METANIMYECKYI0 4YalllKy ¢ pTyTblo. Yamka cooOmaercss ¢ HapyKHbIM
BO3JIyXOM Yepe3 OTBEPCTHUE, 3aKpbIBaeMOe BUHTOM. Bo31yx B BepxHel 4acTH TPyOKU OTCYTCTBYET,
MO3TOMY TIOJI ACMCTBHEM BHEUTHETO JaBIEHHUS BO3AyXa Ha MOBEPXHOCTh PTYTHU B YalllKe, CTOIOHUK
PTYTH MOJHHUMAETCS IO OMpeeNIeHHON BBICOTHL. Bec cTomba pryTu OyneT paBeH aTMochepHOMY
naieHuo. CTekisiHHasi TpyOKa ¢ PTYThIO MTOMEIIAeTcsl B METAIIMYECKYI0 onpaBy. B BepxHeil ee
YaCTH CJieaH MPOJIOIBHBIM CKBO3HOM Tpope3 JJid HAOMIOJACHHI 3a TOJI0KEHHEM CTOJI0a PTYTH B
TpyOKe. Ha omHO# cTOpoHE mpope3a HaHeceHa IIKaina B MM PT. cT. uiu rlla. [lns orcyera mecsaTeix
JI0JIE BHYTPH OINPaBbl HAXOJIUTCS KOJIbLIO C HOHMYCOM, MEPEMEIIAEMbIM BJI0JIb IIKAJIbI C TOMOIIbIO
BHUHTA. B cpegHelt yacTu onpaBbl BMOHTUPOBAH TEPMOMETP, [0 KOTOPOMY M3MEPSIOT TEMIEPATYPY

nprbopa nepes; 0TCUETOM BBICOTBI PTYTHOT'O CTOJIOA.

dopma A Crpanuna 21 u3 59



MHUHHCTEPCTBO HAYKH H BBICIIETO 00pa3oBanuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma o JUCLUIINHE

Puc.6. Yameunslii pTyTHBII GapoMeTp

Ha wMeteoposiornyeckoii CTaHLMU PTYTHBIM OapoMeTp IOMelaeTcs B CHELMAIbHBbIH
mKa(uuK, yKpeIIeHHbII Ha CTEHe.

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

Ilonpasku pmymmnozo 6apomempa.

[Ipy noBBIIEHMM TEeMIEpPaTypbl PTYTh pacIIUpSETCs, IUIOTHOCTh €€ YMEHbIIaeTcs, U
BBICOTA PTYTHOTO CTOJ0a OKAa3bIBAE€TCS 3aBBIIIEHHON IO CpPaBHEHUIO C HAOMIOACHUSIMHM NIpU
temneparype 0°, koTopass U IPUHUMAETCS 32 «HOpPMaJbHYIO». TakuM o0pazom, TemreparypHas
HoTIpaBKa MpU TeMIepaTypax BbIlIe HYJs OyAeT MMEeTh 3HaK MHMHYC, a NPHU TeMIlepaTypax HIKe
HYJISI - TUTIOC.

VckopeHue CHIIbl TSDKECTH, OIpENeNIIeMOe pACCTOSHUEM OT LEHTpa 3€MJIM, HMEeT
HanOoJIpIlIee 3HAYCHNUE Ha IOJII0caX, HauMeHblee — y 9kBaropa. Kpome Toro, oHO yMeHbIIaeTcs ¢
yJaJIeHueM KBepXYy OT YpOBHS Mops. J[iIsi cpaBHUMOCTH BceX HAONIOJCHMH HaJ JaBlICHUEM,
IPOBEICHHBIX HA pa3IM4YHBIX IIMPOTaX W BHICOTAX HAJ YPOBHEM MOps, HUX MPUBOIAT K
CTaHJAPTHOMN CUJIE TSKECTHU. 3a CTAHJAPTHOE MIPUHATO YCKOPEHHUE CUJIBI TSHKECTH Ha mupoTe 45° 1
Ha ypoBHE Mops. B Hm3kux mmportax (ot 0° mo 45°C) moka3zanus GapoMeTpa OKa3bIBAIOTCS
3aBBIIIEHHBIMHU, a B BBICOKHX (0T 45° no 90°C) 3anmxeHHbMH. C TOIHATHEM BBEpPX OT YpPOBHS
MOpsI IOKa3aHus Takke OyTyT 3aBbIICHBI.

TakuMm 06pa3zoM, monpaBka Ha YCKOPEHHE CHJIbI TSHKECTH B 3aBUCHMOCTH OT IIUPOTHI MECTa
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OyZJeT MOJIOKUTENBHON B BBICOKMX IIMPOTaX U OTpULATENbHOM B HU3KMUX. [lonpaBka Ha yckopeHue
CWJIBI TSDKECTH B 3aBHCHMOCTH OT BBICOTHI HaJ YPOBHEM Mopsi OyaeT OTpHIlaTelbHas Ha BCeX
BBICOTaX, UMEIOLIUX a0COIIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.

Kpome TOro, BBOAMTCS HMHCTpyMEHTalbHas IIONpPaBKa, KOTOPOH KOPPEKTUPYIOTCS
HETOYHOCTH B IIOKa3aHHUAX OapoMeTpa, CBS3aHHBIE C HECOBEPILIEHCTBOM €ro HW3rOTOBIICHHS.
WucTpyMeHTanbHas MOMpPaBKa YKa3bIBaeTCsl B NacmopTe Npubopa; Ompenensercs C MOMOIIbIO
STAJIOHHOTO MPUOOPA.

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

NPUBOJAT K YPOBHIO MOps. [yt 5TOr0 HCHOIBb3yI0T TabIUIlbl, PACCYUTAHHBIE TI0 OApOMETPUIECKOM

dbopmyre.
bapomerp-anepouns

Bapomerp-anepoua OTHOCHUTCS K JAe()OpManiOHHOMY BHIY NPHOOPOB MJIsi WU3MEPEHUS
aTMocdepHoro gaBieHHs. YyBCTBUTEIBHBIM JJIEMEHTOM B TaKuX OapoMeTpax SBISIETCS
aHepouaHas KopoOka (GapokopoOka), mpeoOpa3yrolias U3MEHEHUsS aTMOC(HEPHOro JaBJCHHS B
JAuHEeNHble nepeMerienus (aedopmarun). Bo3ayx m3 KOpoOKM BBIKQUMBAETCSI MOYTH MOJHOCTBIO.
Jns toro, uTtoOBl KOpOOKa HE CIUTIONIMBAJIACH JABICHHEM OKPYXKAIOIIEro BO3AyXa, MPYKHHA
OTTATHBAET KPBIIIKY KOPOOKH, IPUBO/IS €€ B paBHOBecHe. [Ipn yBeTMYEHNU BHEIIHETO JIaBJICHUS
KpBIIIKa OyJeT HEMHOTO BJABJIMBATHCS BHYTPb KOPOOKH, TPU YMEHBIICHHH TIOJ JEHCTBHEM
PYKUHBI OyneT TOAHUMATbCA  BBEPX.
Bennunna nepopManuu  KOpoOKH — TpHU
M3MEHEHUHU JaBiieHus oudeHb Mana (0,3 MM Ha
10,5 rlla). Ho mpu momoImu cuCTeMBbI PhIYaroB
3TH HE3HAYUTENIbHbIE KoJieOaHus
yBenmuuuBarores ot 200 mo 800 pa3 wm
NEepealoTCs Ha CTPENKY, TePeMENaroIlyrOCs
BJIOJIb IIKAJBI C AeleHUsAMU. B BepxHel yacTu
a"Hepoua BMOHTHUPOBaH IyrooOpa3HbIi

TCPMOMCTP IA HU3MCPCHHUA  TCMIICPATYPLL

npubopa. Becp MEXaHU3M aHepouzaa
IIOMEIACTCS B METaJNINYECKUI WIH
IIJIACTMACCOBBIM KOPITYC CO CTEKJISHHON KPBILIKOM. B orcyersl no mkane Gapomerpa-

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

IMOBEPOYHOM CBUICTCIBCTBE.
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Temmeparypa oxa3plBaeT BIUSHHE Ha MOKa3aHMs Oapomerpa. Tak Kak ¢ HM3MEHEHUEM
TEMIIepaTypbl MEHSIOTCSl YINpPYyrHe CBOMCTBa KOPOOKM, MNPOUCXOAAT aAedopManuu  y3jioB
HepeAaTouyHoro Mexanusma. i yuera BIMsHUS TEMIIEpATyphl Ha TOKa3aHUs 0apoMeTpa-aHepouaa
OPUHATO MX npuBoauTh K Temmeparype 0°C. [lnsg 3Toro omnpeneistoT TemrepaTypHbIi
K03 pHLIMEHT, PaBHBIM N3MEHEHHIO MTOKa3aHUi OapoMeTpa Mpu U3MEHEHUH TemnepaTypsl Ha 1°C.

[IkanoBass mompaBKa HCKJIHOYAET CUCTEMATHUECKYI0 HHCTPYMEHTAJIbHYIO IOTPELIHOCTb,
SBJISIFOILYIOCSL CIIEJCTBHEM TEXHOJOIMUYECKUX JIOIYCKOB  IPU H3TOTOBJIEHHM I€pEAaTO4YHOro
MeXaHU3Ma aHEPOUJHON KOPOOKH, T.€. YUMUTHIBACT MHIMBHIYaJbHBIE OCOOCHHOCTH MpHOOpa, HE
COOTBETCTBYIOIIIME JICJICHUSAM IIKaJbl, OJUHAKOBOH JUIsI BCEX NPUOOPOB MaHHOrO Tuma. B
HOBEPOYHOM CBUJETEIbCTBE LIKAIOBBIE MOMPABKU JTAIOTCS JJI BCEH LIKAJIbI Yepe3 Kax/ble AeCATh
NETIEHUM.

BapomeTpsl — aHepou1bl UMEIOT HEKOTOPBIE MPEUMYIIECTBA MePe PTYTHBIMUA OapoMeTpaMu
(Manple TabapuThl U Macca, OTCYTCTBUE PTYTH, YI00CTBA TPAHCIIOPTUPOBKH), HO OHU YCTYIAIOT B
TOYHOCTH M HE MPUMEHSIOTCS Ha METEOPOJIOIMYECKUX CTAHLUAX B KaueCTBE OCHOBHOIO Npubdopa
JUId U3MepeHus arMochepHoro aasieHus. X NpUMEHSIOT B TeX Ciydasx, KOrJa H3MepeHHe
JIABJICHUS] JIOMYCTUMO C ToOrpemHocThio Oojiee 1 rlla (Ha HEKOTOPHIX MOCTax W B OTHAEIBHBIX

IKCTICIUIIMSIX ).

Bbaporpad

baporpad mnpenHazHaueH JUIsl HENPEPHIBHOM pETHUCTpallMd aTMOC(EPHOrO JIaBJICHUS.
[Tpenensr uzmepenus ot 780 no 1060 rlla, norpemHocts u3mepenus +1-2 rlla. Moxer paborarh
npu Temneparype Bosayxa ot -10 mo +45° C. 1o cBoeMy yCTpOWCTBY OH JEIUTCS HA TPHU YaCTHU:

MPUEMHYIO (1aTYMK), IEPEAOIIYI0 U PETUCTPUPYIOIIYIO.

Puc.7. baporpad

[IprueMHOI 4acThIO CITYKHUT CUCTEMa aHEPOUTHBIX KOpOOOK. Bo3ayx M3 KOpoOOK OTKa4YeH U

dopma A Crpanuna 24 u3 59



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

aTMocdepHoe AaBlieHHE, HAPABICHHOE Ha C)KaTHe KOPOOOK, YpaBHOBEIIUBACTCS CHIION YIIPYTOCTH
KOopoOok. BepxHsas kopoOka cOeIUHSETCS C pbluaroM IepeAarollero MexaHu3ma. BemnuuHa
nedopManuu KOpoOOK OYEHb Majla, HO IMPH IMepeaaye Ha Mepo OHA YBEIUMYMBAETCS C MOMOIIBIO
pbiyaros B 80-100 pas.

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

Peructpupyromas yactb npeactaBiser coboii 0apabaH ¢ 4acOBBIM MEXaHU3MOM BHYTpH.
Ha ©Oapaban mHaneBaercs OymakHas JIeHTa, Ha KOTOPOW HAHECEHBl TOPHU30HTAIBHBIC
U ayrooOpa3Hble J€J€HHUS CBEPXY BHHU3; TOPU30HTAJIbHbIE JIMHUM  COOTBETCTBYIOT
atMoc(hepHOMY JaBICHUIO, 1yrooOpa3Hble — UHTEpPBAIaM BpeMeHHU. [l HelleIbHBIX CaMOIKCIEB
STOT UHTEpBAN 2 4, UIsl CYTOYHBIX — 15 MuUH.

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

[Tokazanus Oaporpada HYXKHO CHCTEMaTHYEeCKH CpPaBHUBATh C JaHHBIMH PTYTHOTO
Oapomertpa. Jlyig 3TOr0 B CpOdYHBbIE Yachl HaONIOJEHUN Ha JieHTe Oaporpada Jenaercs 3aceuka,
COOTBETCTBYIOIAsl HCTUHHOMY JIaBJICHHUIO.

B nomemennn mereocranuuu 0aporpad HaxXoAUTCS Ha MOJIOUKE, YKPEIUIEHHOM Ha CTEHE Ha
BbicoTe 110-130 cM oT mona. [1o Buy KpUBOIi 3aNTMCH MEXKY CPOKAMU HAOIIOIEHUN OTPEeIIsieTCst
dbopma 6apudeckol TeHACHIINH.

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

Bomnpocsl k Teme:

Yro takoe aTMocepHoe JaBiieHue?

Kaxkune equauiel m3amepeHus: atTMochepHOTO 1aBICHUS?

Yemy paBHa cTaHgapTHas atMmoc(epa Ha ypoBHE MOpsi?

Kaxk m3menseTcst maBieHNe ¢ BEICOTOM?

O uem CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EPHOro J1aBIeHUs BO BpEMEHU?
Jlnst Kakux 1enen u3MepsroT atMochepHoe naBieHue?

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

Kakue dakTopsl BBI3BIBAIOT HU3MEHEHHE aTMOC(HEPHOTO JaBIECHUS?

10 st gero nmpeaHazHaueH 6aporpad?

LCoNoOAWNE

3AJJAHUE

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

2. To xe camoe mpozenath Ha 1-m 3taxe 3aanus (depe3 3-5 MUH mocie BeIxoaa u3 mudra)

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

4. BBecTu K MOKa3aHUSIM aHEPOMJia COOTBETCTBYIOIIME TMOMPABKU U BBIYUCIUTH MPEBBIIICHHUE

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

JlaboparopHasi padora 4 6. Berep. U3Mepenne ckopocT BeTpa (KpPYyIJblid CTO.1)

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

HaIllpaBJICHUA BETpa

3agaun paboThI:
1. N3yuuTh KOHCTPYKLIMIO U YCTAaHOBKY (JIFOT€POB U aHEMOMETPOB
2. TlpoBectu HaOIIOAEHUA 32 CKOPOCTHIO U HalpaBJIEHUEM BETpa
3. O3HaKOMUTHCA ¢ OAPUUYECKUM 3aKOHOM BETpa
CpenctBa: anemometp ®dycca
3aganue:
1. M3yuuthb ycTpoOHCTBO M MPUHLMUN JIeHCTBUS NPUOOPOB, UX YCTAHOBKY U METOJIUKY
W3MEPEHUs] CKOPOCTH 1 HAIPaBIICHUS BETpa
2. W3meputhb CKOpOCTH BETpa
3. Toctpouts po3y BETpOB
Pe3ynbTarhl: H3yueHne ycTpoHCTBa NMPUOOPOB AJISI M3MEPEHMS HAIpaBJIEHUS U CKOPOCTU BeTpa U
METOAMKH U3MepeHus. [locTponuTh «po3y BETPOB» U Pe3yJbTaThl H3MEPEHHI IPECTaBUTh B BHJIE
TaOIHIIBI.
Berpom Ha3bIBaeTCsl TOPU3OHTAIBHOE MEpEMEIIeHHEe  BO3/AyXa OTHOCHTEIBHO 3E€MHOM

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

IIpu ompeneneHnn CKOPOCTH BETpa B MPU3EMHOM CJIO€ B MOJIEBBIX YCIOBHAX HCIOJIB3YIOT
AQHEMOMETPBI PAa3IUYHBIX TUITOB: YaIIEUHbIH, KOHTAKTHBIA WJIN MHTYKIIMOHHBIH.

Jlia monydeHusl XapaKTepUCTHK BETpa Ha METEOPOJOTHMYECKHX CTaHIUSAX B HACTOsIIee
BpeMsl IPUMEHSIOT (Irorep M IUCTAaHIIMOHHBIC MPUOOPHI — aHEeMOpyMOomeTpbl. Habmonenus 3a
BETPOM BKJIIOYAIOT: a) U3MEPEHHME CPEIHEN CKOPOCTU BETpa 3a MPOMEXKYTOK BpeMeHH 2 uiau 10

MUH; 0) onpenencHrue MaKCUMaJbHOTO 3HAUEHUS MTHOBEHHOW CKOPOCTH BETpa; B) OMpeAelieHUE
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CpEIHEr0 HaIpaBJICHHS BETpa 3a 2 MUH.
PyuHoli yane4yHslii aHeMOMETP

AHEMOMETpBI CIyXaT s W3MEPEHUs CpeaHEe CKOPOCTH BETpa 3a ONpeCIICHHBIH
MIPOMEKYTOK BPEMECHHU.

[To KOHCTPYKIIMM TPUEMHOW YacTH PA3IMYAIOT JBa OCHOBHBIX BHJA AHEMOMETPOB  a)
YaimieyHblie (C MOMYIIapUsIMK) JUIS U3MEPEHUsSI CPEIHEH CKOPOCTH BETpa JHOOTO0 HAlpaBiICHHS B
npeaenax ot 1 gqo 20 M/C ; 6) KpbulbUaThie (C MEIBHUYKOMN) I M3MEPEHUSI CPEIHEH CKOPOCTH
HaIPaBIEHHOTO BO3AyNIHOro motoka ot 0,3 10 5 ™/C. KpbuibuaTeie aHEMOMETPHI IPUMEHSIOT B

OCHOBHOM B pr61<ax M KaHaj1aX BEHTUIIIIUOHHBIX CUCTEM.

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

[IpueMHasgs 4YacTb PyYHOTO AHEMOMETpPAa COCTOMT W3 METAJUIMYECKOM KpPECTOBMHBI, Ha
KOHIIaX KOTOPOW YKPEIUICHBI YETBhIPE IMOJBIX IMOMYIIapHs, OOpaIIEHHBIX BBIMYKIOCTIMU B OIHY
ctpony. llonmymapus 3amMIIeHbl OT MEXAHMYECKHUX MOBPEXACHUM  CHENHUAIBHOM paMKOW U
HacakeHbI Ha och. OCh B CBOEH HMKHEW 4acTH MMEET YEPBSYHYIO (BUHTOBYIO) Hape3Ky, KOTOPOM
OHa COEQUHSAETCA C PSIAOM MIECTEPEHOK IEPEJAIOLIEro MEXaHM3Ma, 3akKIIOUYEHHOIO B
IJIACTMACCOBBIA MJIM MeTaJulMueckuid kopmyc. CyeTHbI MexaHM3M HMeeT TpHu IudepOnara. Ha
Oospiiom HaHeceHsI aeeHus oT 0 7o 100, Ha 0THOM MaJICHPKOM — COTHHU, HA TPETHEM — THICSYH.

B wwxknHelr dwactu ¢ytisipa cOOKy HMEETCS appeTup, C IMOMOIIBI0 KOTOPOTO TepBas
HIECTepEeHKa IEpeJarollero MEeXaHU3Ma MOXET ObITh OTBEJCHA WM COCIMHEHAa C YEepBIYHOUH
Hape3kol ocu. B mepBoM ciydae BpalleHHE MOJYLIApUK IOJ BIHUSHUEM BETPAa HPOUCXOIUT
BXOJIOCTYIO, BO BTOPOM OHO TepefaeTcs Ha cTpenku IudeponaroB (cuetunk BiitoueH). [To obe

CTOPOHBI appe€Trpa UMCIOTCA ABa HCIIOABMIKHBIX KOJIbIA, KOTOPBIMU ITOJB3YIOTCA AJId BKIIHOUCHUSA
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CYETYHMKA MPHU MMOMOIIY ITHYpKAa B TEX CIydasX, KOTJa aHEMOMETpP HaXxOIUTCs BBICOKO. IIIHypok
NPUBS3BIBAIOT K KOHIy appeTHpa CEepeluHOW, a KOHIIBI €ro IMPOJICBAIOT 4Yepe3 HEIMOIBHKHBIE
kosiblia. CHH3Y TIOJ KOPIIYCOM HWMEETCs CTEep)KeHb C BHHTOBOW HApE3KOH ISl YCTaHOBKH
aHEMOMeETpa Ha JCPEBSHHOM IIIECTE B BEPTUKAILHOM ITOJOXKCHHH.

HaGnronenuss mo aHeMOMETpy MpOBOAATCA —CleayromuM obOpa3zom. HaGmonatens
CTaHOBUTCS JIUIIOM K BETPY M yCTAHABJIMBACT aHEMOMETP Ha 3a/IaHHOW BBICOTE TaK, YTOOBI IIIKaja
Obuta oOpaleHa B TIOJBETPEHHYIO CTOPOHY, a IUIOCKOCTh ImdepOaaTa pacmojiaraiach Obl
NEPIICHIUKYISIPHO K HANPABJICHUIO BeTpa. 3aTeéM HEOOXOJMMO 3aIucaTh MOKa3aHUs BCEX CTPEIIOK
(mavanbHBIN oTcueT). [Tocie 3TOro BKIIOYAOT CYETYMK aHEMOMETpPA M OJHOBPEMEHHO ITyCKAIOT B
X0l cekyHmomep Ha 10-MUHYTHBIH NMPOMEXYTOK BpeMeHH. [10 MUCTEYCHHMH CpOKa BBIKIIOYAIOT

npubop U CEKyHIOMEpP U 3aMUCHIBAIOT KOHEYHBIH OTCUET.
®dmrorep

Omrorep  sBisieTcss  HaWOoJiee  PacIpOCTPAHEHHBIM MPUOOpPOM s HaOMIOJeHMA 32
HAIpPaBIIEHUEM U CKOPOCThIO BeTpa. OH UMeeT cieayroliee yCTpoicTBo. Ha HuxkHel HermoABMKHON
TpyOe (mrorepa ykperuieHbl MITHIPU — yKa3aTenu HampaBieHus Berpa. LUTeiph, oOpaiieHHbINH Ha
ceBep, obo3HaueH OykBoi «C» mmm «N». Ha BepxHeil Bpamaromieiicss Tpyoe CMOHTHpPOBAaHBI
¢urrorapka ¢ MPOTUBOBECOM U YKa3aTelbh CKOPOCTH BETPA, COCTOSIIUN W3 KEJIE3HOW TUIaCTHHBI
(TOCKM) ¥ IyTU CO MITHIPSIMH, UMEIONTUMHU paJualibHOe HampasieHue. JKene3Has JIocka pa3Mepom
13x 30 cM cBOOOJHO BpallaeTcs OTHOCUTEIBHO TOPU3OHTAIBHON OCH, MPOXOASIIEH uepe3
BEPXHIOI0 KPOMKY JIOCKH, KOTOpasi BCEI/la pacroJiaraeTcsi NepreHAUKYISIpHO HalpaBJIEHUIO BETpa.
Jns u3mepenus ckopocreit 1o 10 M/c ucnonb3yercs jnerkas gocka Becom 200 r, a 6onee 10 m/c —
Tskenas qocka secoM 800 r.

CKopocTb BeTpa OINpEIeNsioT MO OTKIOHEHHWIO JOCKM OTHOCHTEIBHO IITHIpEH yka3zarens
CKOpOCTH, a HalpaBJeHUE BETPa- M0 MOJOKEHHUIO MPOTUBOBECA ()IIIOTapPKU OTHOCUTENBHO IITHIpEn

YKa3aTeCJid HallpaBJICHUSA.
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Puc. 9. ®mrorep

@rorepsl C JIETKOW U TSKEIION JOCKOW YCTAaHABIMBAKOTCS HA OT/AEIBHBIX MauTax Ha BBICOTE
10-12 m. B TemHOe BpeMsi CyTOK (uItOrepbl OCBEIAIOTCS TPOKEKTOPOM.

IIpu oTcuere ckopocTu BeTpa HabIOAaTENb OTMEUAeT CpeJHee U Haubouibliee OTKIOHEHNE
MOJIO’KEHUS JOCKU 3a 2 MUH, a TakXe 3a 2 MUH OTMEYaeTcs U CpelHee IMOJIOKEHHE (IIOrapKu.
CkopocTh BeTpa ompenensercs Mo Tabnuie, B KOTOPOW I KaXJIOro HOMEpa ITHIpS AAeTCs

3HAYEHHE CKOPOCTH BETPA IS JIETKOW U TSKEJIOU TOCKH.

AnemMopyMOOMeTpHI

[lpuHumn nedcTBUs aHEMOPYMOOMETpOB  (MX MHOTO pPa3HOBHUIHOCTEH) OCHOBaH Ha
npeoOpa3oBaHWN XapaKTEPUCTHK B JJIEKTPUYECKUE BEIMYMHBI, KOTOpbIE IEpelaloTcs B
COOTBETCTBYIOIIIME Y3JIbl M3MEPUTENBHOrO IylbTa MO Kabemo. IIpubop cocTouT M3 NaTYMKOB
CKOpPOCTM U HalpaBJICHUs] BETpa, WM3MEPHUTEIBHOTO MynbTa M OJoka mnuTaHus. B  matumke
COCPEOTOUEHBl YYBCTBHUTEIbHBIE 3JIEMEHTHI U TEpBUYHBI IPeoOpa3oBaTeNd CKOPOCTH U

HaIlrpaBJICHUA. B kadectBe YYBCTBUTCIIBHOTI'O 3JICMCHTA HCIIOJB3YCTCA ‘ICTLIpGXHOHOCHBIﬁ
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BO3JIYIIHBIA BHHT C TOPU3OHTAJIBHON OCbIO BpaiieHus. UyBCTBUTEIBHBIM 3JIEMEHTOM JJif
HaIpaBJIeHUs BeTpa sABJsAeTCs ¢uirorapka, BHIIOJIHEHHAsl B BUJE 00TEKaeMOoro Kopiyca npudopa,

Ha KOTOPOM YCTaHOBJICH BOS,I[yHIHBII;'I BHUHT.

Puc. 10. AuemopymGoMeTp

N3mepenue cpeHel CKOPOCTH BETpa OCHOBAHO Ha OMNpENeNIEHUH 4Hciaa 000pOTOB BHHTA,
BpAaIaeMoro BO3IYIIHBIM MOTOKOM, 32 10 MuH. Unciio 060pOTOB BUHTA MOXKET OBITh OTCUUTAHO 110
HIKaJie yKasaTels, rpaJyrpoBaHHOrO B M/c . OmpeseneHrne MTHOBEHHOW CKOPOCTH OCHOBAaHO Ha
U3MEPEHUH HANPsHKEHUs JIEKTPUUYECKOT0 TOKa, KOTOPbIM MHAYLUPYETCs B TeHepaTope; BpalleHue
BHUHTA JlaTYMKa INEPENAETCS] POTOPY I'€HepaTopa TakK, YTO CKOPOCTb POTOpPA B KAXKABIH MOMEHT
BPEMEHHM paHa CKOPOCTM BpalleHHs BUHTA. lI3MepeHue HampaBlieHHs BETpa OCHOBAHO Ha
JUCTAaHIIMOHHOW Tiepe/adye TMOJIOKEeHHs (IIIorapkd C IOMOINBIO CIEUHaIbHOrO YCTPOMCTBA
(cenbcuHOB). POTOp OIHOTO M3 CEIBCHMHOB COEAMHEH C OCBhIO (DIIOTapKH, BTOPOM SIBIIsSETCS
yKa3aTeJleM B U3MEPHUTEIbHOM IyJIbTE.

Bonpocsl k Teme:

Urto Takoe BeTep?

Yro Takoe «po3a BETpOB»?

Urto sBiIsIeTCSl NPUYMHON BO3HUKHOBEHUS BeTpa?

[ToueMy B METEOPOIOTHH U3MEPSAIOT CPEAHEE HAIPABIEHUE U CPEIHIOI CKOPOCTh BETpa?
UTo0 Takoe MECTHBIC BETPHI?

Jst Kakux 1ened u3MepsAroT HalpaBJIeHHE U CKOPOCTh BeTpa?

Kakum 00pa3om BeTep CBsI3aH C U3BMCHEHUEM JTaBICHUS?

NookrwdhE
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8. Uro Takoe mKBabI?

9. Uro Takoe cmepu?

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

3AJJAHHUE

1. Omnpenenuts CKOPOCTH BETPA [0 AHEMOMETPY

2. OnpenenuTh HaPaBJICHUE M CKOPOCTH BETpa MO QuIrorepy

Tema 5. TenJioBoi pe:xuM aTMOC(epbl M 3eMHOM MOBEPXHOCTH. (KPYIJIbIN €CTOJI)

JlaGoparopnas pabora 5.
lenp pa®oOThl — MOJYYUTHh MPEACTABICHHUE O METEOPOJOTHYECKUX TEPMOMETpax M METOIUKE
MU3MEPEHUS TEMIIEPATYPBI ITOUBBI
3anaun pabOTHI:
1. 03HAaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUYECKUMHU, MAKCUMAIIbHBIMH,
MUHHUMAaJIbHBIMU
2. V3yuuTh KOHCTPYKTHUBHBIE OCOOCHHOCTH METEOPOJIOTHUYECKUX TEPMOMETPOB
CpencTBa: TepMOMETPHI ISl U3MEPEHUST TEMITEpaTyphbl (CPOUYHBIN, MUHUMATHHBIH,
MaKcUMalbHbIN ), CaBUHOBA, YT
3aganue:
1. U3y4uTh yCTpOICTBO M MPUHIIUII ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U
METOAMKY U3MEPEHUN
2. TlpoBectu HaOmoOAEHUS 3a TEMIEPATypPOU MOUBHI
3. TlocTpouTs rpaduk CyTOYHOTO X012 TEMIIEPaTypbl TOBEPXHOCTHU MOYBKI U TEMIIEPATYPHI
MOYBBI HA Pa3HBIX TITyOMHAX
Pe3ynbpTaThl: U3y4eHHE YCTPOWCTBA TEPMOMETPOB U METOAUKU U3MEPEHUS TEMIIEPATYPHI TOUBBI.
[TocTpouTh rpaduku U pe3ybTaThl U3MEPEHHH MPEICTABUTH B BUC TaOIHUIIHI.

TCpMOMeTpLI IJIL UBMCPCHUS TEMIICPATYPhI ITOYBLI.

Jnst u3MepeHus: TeMmIepaTrypbl IOBEPXHOCTH II0YBbI HA METEOPOJIOTMYECKMX CTaHLHUAX
MPUMEHSIOT CPOYHBIN, MAKCUMAJIBHBI 1 MUHUMAJIBHBIA TEPMOMETPBI. DTH TEPMOMETPHI KIaayT
BMECTE Ha OTKPBITOM IIomaaKe pasmepoM 4 X 6 M Tak, 4ToObl UX pe3epBYyaphl INIOTHO MpHIIEraln
K MOYBE M HANOJOBHHY OBUIM B Hee MOTpYKeHbl. TpaBsHOW MOKPOB C IUIOIIAJKU YyAAJseTcs, a
[104Ba B3PBIXJIACTCA.

IIpy HamuMuMM CHEKXHOIO IOKPOBAa BCE TPU TEPMOMETpa IOMELIAIOTCS HA MOBEPXHOCTU

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

PeszepByap TepMomerpa HMeeT OOBIUHYIO IMIIMHApPUYECKyro (opmy. HaOmronenuss mo Hemy
CBOJATCA K OTCUETY [10Ka3aHUM B CPOYHBIE YACHI.

Maxcumanvuolii mepmomemp CIyXUT Ui U3MEPEHMsI HAUBBICILIEH TEMIIEPATYPBI 32 BPEMsI
MEXIy Cpo4YHbIMM HaOmroaeHussMu. OH Takke PTYTHBIM €O IIKaJOW M3 MOJOYHOIO
crekna, 1neHa nenenus 0,5°. PesepByap MokeT OBITh WIM IWIMHAPUYECKUM WM IIIAPOBBIM.
[Tpenens! mkanel oT -36 1o +51° wim ot -21 no +71°. B nHO pe3epByapa BHasH CTEKISHHBIN
KOHUYECKHM CTEp)KEHb, KOTOPBIM BEPXHUM Y3KHUM KOHIIOM BXOAMT B Kanuuiap. Ilostomy B
Hauaje Kamwuisipa oOpasyeTrcs Cy)KEeHue, NpPensTCTByIollee CBOOOJHOMY MEpPEABHIKEHUIO
pTYyTH M3 Kanmwuisipa B pesepByap. Korma temmepaTypa moBbIIaeTCs, pTyThb O] JE€HCTBHEM
TEIUIOBOIO PACUIMPEHUs MPOTAJIKUBAETCS Yepe3 CYXKEHHEe M3 pe3epByapa B  KalWULP.
[lpy mnoHMXKEHMHM TeMmmepaTypbl pTyTh W3 Kanwuigpa oOOpaTHO HE IOXOJUT, TaK Kak
CWJIBl CLEIJICHUS MEXKIY YacTULAMU PTYTH HE B COCTOSHHMM IIPEOAOJETh CUJIBI TPEHUS B
CY’KEHHOM 4YacTM TepMOMETpa, U B 3TOM MECTE€ HNPOUCXOIUT paspblB pTyTH. OcraBlIuiics
B KaWJUISIpe CTOJOMK PTYyTH OyJeT yka3bplBaTb MaKCHUMAaJbHYIO TEMIIEpaTypy 3a OIpEJeleHHbII
IPOMEXYTOK BpeMeHH. J[[ias Toro, 4ToObl pTyTh yiuia oOpaTHO B pe3epByap, TEPMOMETP
BCTPSIXMBAIOT HECKOJBKO pa3 CHJIBHBIMM, HO IUIaBHBIMM JBIKCHHSAMHM PYyKH. MakcuManbHbIN
TEPMOMETP YCTAHAaBIMBAIOT B TOPU3OHTAJIBHOM TMOJOXEHMH. Bo Bpems HabmoaeHui
TEPMOMETp CJIETKa TOJHUMAIOT  3a KOHEll, YJAJEHHBI OT pe3epByapa, 4TOOBl pPTYThb B
Kaluuisipe MoJoLuIa K CY)KeHMIO, U JenaloT oTcueT. CaenaB OTCYET, TEPMOMETP BCTPSAXHUBAIOT,
NoKa CTOJOMK PTYTH He 3aliMeT IMOJIOKEHHE, COOTBETCTBYIOILIEE TEMIlepaType IO CPOYHOMY

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

@
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a 0

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

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

B kanumisipe MUHUMAJIBHOTO TEPMOMETpa BHYTPH CIUPTA MOMEIIEH HEOONbIION TOHKHIMA
CTEKJISIHHBIA ITH(PTUK C YTONIIEHHBIMU TYNBbIMA KOHLAMHU. [Ipu BepTHKaTIbHOM  TOJOKEHUU
(pe3epByapoM BBepx) ITHPTHK CBOOOJHO TIEpEMENIACTCS BHYTPH CIOHPTa JO IUICHKH
MOBEPXHOCTHOTO HATSDKEHHS. B TOPU30HTaIbHOM MOJIOKEHUN OH JIBUTAETCS B OOPATHYIO CTOPOHY,
K pe3epByapy, IOJ JaBJIECHUEM OJTOW IUICHKU. ITO MPOUCXOAUT TOJIBKO IpPU TOHUKEHUU
temneparypbl. Eciu ke TemmepaTypa HauyHET MOBBINIATHCSA, TO MEHUCK OTOiAeT oT mTudTa B
CTOpOHY 0o0Jiee BBICOKUX TEMIlepaTyp, a IITUPTHUK OCTAHETCSs Ha YPOBHE MHHUMAIbHOMN
TEeMITepaTypHhI.

VYcTaHaBIMBAaIOT TEPMOMETpP BCErJa B TOPU3OHTAIBHOM TMOJOXKEHHWU. Bo  Bpems
HaOI0IeHU, HEe Tporasi pykaMu TePMOMETP, OTCUUTHIBAIOT MUHIUMAIIbHYIO TEMIIEpaTypy MO KOHILY
mtudTa, yIadeHHOTO OT pe3epByapa, U CPOUHYIO TeMIlepaTypy IO MOJOKEHUI0 MEHUCKA CIUPTA.
[Tocne oTcyera TepMOMETP MEPEBOPAYMBAIOT PE3EPBYAPOM BBEPX M KIAYT, MOKA MTHUPTUK TONAET
JI0 MEHHCKa CIUpTa. 3aTeéM TEPMOMETP BHOBbH YCTAaHABIMBAIOT B TOPU3OHTAIBHOM IOJOKECHUH,
MoCJie 3TOr0 OH BHOBB TOTOB K padoTe.

[ToxoHbI MOYBEHHBIM TepMOMETp-Iyn VBaHOBAa CIYXUT JJIi U3MEPEHUS] TEMIIEPaTypbl
MaxOTHOTO CJ0s Mo4Bkl Ha riryomHe oT 3 10 30 cM. OH COCTOUT U3 KHUIAKOCTHOTO TOJIYOJIOBOTO
TEPMOMETpPA C II€HOM JeJIeHWs MIKajdbl 1°, MeTajuIM4eckol ompaBbl M HaKOHEYHUKa. [lns
YIIYUIIEHUS TEIUIOOT/Ia4l MEK]ly HAKOHEUHUKOM U PE3EPBYapOM TEPMOMETPA MOMEIEHBI METHbIE
U JIaTyHHbIE ONMWJIKH. JlJig oTcueTa TeMmrepaTypbl B BEpXHEH YacTH ONpaBbl CAEIAH MPOJOJIbHBIN
BBIPE3, 3aIIUIIEHHBIN OpraHM4eckuM cTeksioM. Ha oOpaTHO# cTOpoHE ompaBhl HaHECEHa IIKaja B
CM, TIO KOTOPOH OTCUUTHIBAIOT TIIYOMHY TMOTpyxkeHus. JlJis u3MepeHus cHayaia MpoOypHUBalOT
BEePTHKAIBHYIO CKBRXHHY, 3aT€M B HEE OMYyCKAIOT TEPMOMETP TaK, YTOObl HAKOHEYHUK CIIErKa
BJIABJIMBAJICS B MOYBY. TepMOMETp BBIACPKHUBAIOT B CKBaknHe B TedeHune 20 muH. Habmiomenus

IMPOBOJAT TOJIBKO B TCIIJIOC BPEMs roaa.
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Tema 6. Boaga B atmocdepe (KpyrJiblii €T0.1)

JlaGoparopHas padora 6a. BiaxxHocTs Bo3ayxa.

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

BO3yXa

SagaHus:

1. 03HaKOMUTBCS C pa3IU4YHBIMHU TUIIAMU TUTPOMETPOB
2. O3HAKOMUTHCS C TUTPOMETPUYECKUM U IICUXPOMETPUYECKUM METOJaMU U3MEPEHUS
BII&KHOCTH BO3/yXa
3. H3yuuTh KOHCTPYKTUBHBIE OCOOCHHOCTH TUTPOMETPA U MICUXPOMETPa
CpeactBa: ICUXPOMETPBI, TATPOMETPBI, ICUXPOMETPUUECKHUE TAOIULIBI
3agaHue:
1. U3yuutb ycTpoHCTBO M MPUHIUN AEUCTBUSA IPUOOPOB, UX YCTAHOBKY U METOJUKY
M3MEPEHHUS BIAXKHOCTU BO3/1yXa
2. TlpoBectn m3aMepeHuUs M BEIYUCIUTH MIOKA3aTENN BIAKHOCTH BO3AyXa MO GopMysIaM 1
HCUXPOMETPHUECKUM TabJIuIaM
3. Tloctpouts Tpadk CyTOYHOTO U TOJAOBOTO X013 A0OCOTIOTHOW U OTHOCUTEILHOM BIIAYKHOCTH

BO3/yXa
Pe3ynbTarhl: M3ydeHne YCTPONCTBA TUTPOMETPOB M IICHXPOMETPA U METOTUKH U3MEPEHUS
BJIQXKHOCTH Bo3ayxa. [locTpouts rpaduku 1 pe3ynbTaThl H3MEPEHUN MTPEICTABUTH B BUE
TaOJIAIIBI.

IIcuxpoMeTpuyecKnii METOA

OTOT MeTOoA  SIBISIETCS OCHOBHBIM, NPHUMEHSEMBIM Ha MeTeoposiornyeckoil ceru. OH
OCHOBaH Ha IMOKa3aHUM ICUXPOMETpa- Mpulopa, COCTOSIIETO U3 JIBYX TepMOMETpoB. PesepByap
OJTHOTO U3 HUX O0epThIBaeTCs OATUCTOM, HAXOJSAIIUMCS B YBIAXXHEHHOM COCTOSIHUM (CMOYEHHBIN
tepmoMeTp). C MOBEPXHOCTU pe3epByapa CMOYEHHOIO TEPMOMETpA MPOUCXOIUT HCHapeHue, Ha
KOTOPOE€ PacxoayeTcsl TETIo.

Jpyroil TepMOMETP NCUXPOMETPA — CyXOU MOKa3bIBAET TEMIEPATYPY Bo3ayxa. CMOUEHHBIN
K€ TEpMOMETp  TOKa3bIBaeT COOCTBEHHYIO  TEMIIEpaTypy, 3aBUCSIIYI0 OT WHTEHCHBHOCTH
HCIIapeHus BOJbI C TIOBEPXHOCTH pe3epByapa. Uem Oobliie 1euiuT BIaKHOCTH, TEM UHTEHCUBHEE
OyAeT HpOUCXOAUTh HUCIAPEHHE MU, CJIEIOBATENIbBHO, T€M HIDKE OyAyT MOKa3aHHS CMOUYEHHOI'O
TEPMOMETPA.

HapL[I/IaJIBHOG AAaBJICHUC BOJSAHOTO ITapa B BO3AYXEC OMPCACIIICTCSA IO HCHXpOMGTpH‘-IGCKOfI

dopma A Crpanuna 34 u3 59



MHUHHCTEPCTBO HAYKH M BBICIIEr0 00pa3oBaHuu Pd
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast mporpamMma 1o JUCLHILINHE

dbopMyIie, Ha OCHOBaHHH KOTOPOU COCTABJICHBI IICUXPOMETPUUYCCKUE TAOTHIIBL:

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

Trac:

)

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

TEMIEPaType CMOUYEHHOTO TEPMOMETPA;

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

p — atmocepHoe nasienwue, rlla;

tut’ - cOOTBETCTBEHHO TEMIIEpPATypa CyXOro U CMOYEHHOI'O TEPMOMETPOB, °C;

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

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

aCMHUPALIMOHHBIH.

CTaHIIMOHHBIN [ICUXPOMETP

CTaHI_II/IOHHHﬁ NCUXPOMETP COCTOUT U3 JABYX OJWHAKOBBIX TCPMOMETPOB C ACICHUAMH

yepe3 0,2°C, yCTaHOBJICGHHBIX BEPTUKAJIBHO HA IITATUBE B IMCUXpPOMETpUUECKOr Oynke. PesepByap

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

OITYCKaeTCsl B CTaKaHYMK C JAUCTUIUIMPOBAHHOM BoAoOH. [IpumensieTcs cnenuanbHblil copT 6aTucra,

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

KPBILIKON C MPOpe3blo A OaTHcTa.

dopma A

CrakaH4nk 3aKpPbIBACTCA
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Puc. 12. CranmoHapHbIi ICHXPOMETP

CHsATHE OTCYETOB IO TEPMOMETpPaM JIOJKHO NPOU3BOAUTHCA KaK MOYKHO ObICTpee, T.K.
NPUCYTCTBUE HAOMIOMATeNss BOJIM3M TEPMOMETPOB MOXKET HMCKa3uTh HMX Nokasanua. CHavana
OTCUUTBIBAIOTCS U 3aIUCHIBAIOTCS JAECATHIE JI0JIU, a 3aTEM LIEJIbIE TPAaYCHhl.

HaGnroneHuss 1mo mncUXpoMeTpy HpOBOIATCS NpU 000 MOJI0XKHUTENbHOM TeMieparype
BO3/lyXa, a MpU OTpULATeIbHON Tonbko 10 -10°C, T.Kk. mpu Ooyiee HU3KOH Temreparype
pe3ysbTaThl HAOIIOAEHUN CTAHOBATCA HEHA/IEKHBIMU.

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

[Ipu orpuuarenbHON Temmeparype BoAa Ha OAaTUCTE MOXKET ObIThb HE TOJIBKO B TBEPJOM
COCTOSIHUM (JIe/1), HO U B XKHUJAKOM (IepeoxiiaxkaeHHas Bojaa). [lo Hapy)XHOMY BHAY YCTaHOBUTH 3TO
BeCbMa TpyAHO. LI 3TOro HEOOXOOMMO NPUKOCHYTbCA K OaTHCTy KapaHJAIIoOM, Ha KOHLE
KOTOPOrO HMMeEeTcs KyCOYeK JibJla WIM CHera, M CIeJUTh 3a MOoKazaHueMm Tepmomerpa. Eciu B
MOMEHT IPUKOCHOBEHHS CTOJIOMK PTYTH MOBBICUTCS, TO Ha OaTtucTe OblUIa BOJa, KOTOpas meperia
B JIel; MPU ATOM BBLIEIWIACH CKpbITasl TEIJIOTa, 33 CYET YEro M YBEJIMYMIIOCH IIOKa3aHHe
tepmoMeTpa. Eciu ke OT MPUKOCHOBEHHUS K 0aTHCTy NOKa3aHUE TEPMOMETPA HE MEHSIETCS, 3HAUUT
Ha OaTucTe Jie, U M3MEHEHHUs arperarHoro COCTOSHHUS HE IPOUCXOAUT. YUeT arperaTHoro
COCTOSIHUSI BECbMA BAXCEH, T.K. MaKCHMajbHass YIPYTOCTb BOASHOIO Iapa, BXOJAIIas B
NICUXPOMETPUUECKYIO (hopMyITy, HaJl BOAOH U JIBAOM pa3ilyHa.

Bbruncnsior XapakTepUCTUKU BJIAXXHOCTHU IO pe3yjbTaTaM M3MEPEHHH MO ICUXPOMETPY C

MOMOIIBIO CIIENUAIBHBIX IICUXPOMETPUUYECKUX TaOJIHII.
AcnMpanuoHHbIH ICHXpoMeTp ( TICHXpOMETp AccMaHa)

AcCNHpanvoOHHBIN NCUXPOMETP NPEIHA3HAYEH IS U3MEPEHHUs TEMIIEPATypPhl U BIAKHOCTH
BO3/lyXa B CTAIlMOHAPHBIX, SKCIEAUIIMOHHBIX YCIIOBHUSAX, @ TaKKE€ B MPOMBIIUIEHHBIX U OBITOBBIX
nomenieHusax. HukenupoBaHHas U NOJMPOBAaHHAs MOBEPXHOCTH IICUXPOMETPA XOPOILIO OTPAKAET

COJIHCYHBIC JIYYH.
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Puc. 13. AcniupaninOHHBIN ICUXPOMET]

@u3NYeCKUl NPHUHLIMIN JEHUCTBHU ACMMPALMOHHOIO IICUXpOMETpa TaKOM K€, KaK U
CTaHIIMOHHOTO, HO OH COJAEPKHUT aCHUPALHUOHHOE YCTPOHCTBO (BEHTWISATOP), CO3Jarolee
IPOTSKKY BO3JyXa Y pe3epByapoB TEPMOMETPOB € OCTOSHHOM CKOPOCTBIO 2 M/C.
AcnupanvOHHBIM NICUXPOMETP TAK)KE MMEET JIBa TEPMOMETPAa MEHBLIETO pa3Mepa, HO C TOH ke
nenoit nenenus (0,2°C). Ilpenenst mkan tepmomeTpoB oT -31° mo +51°C. OHM moMmemiarTcs B
MeTaJlJIM4ecKyto ornpaBy. OmpaBa COCTOMT U3 TpPyOKH, pa3/iBaMBarolleics KHU3Y, U OOKOBBIX
3amuT. BepxHuil KoHel TpyOKM COEIMHEH C aclUpaToOpOM, MPOCACHIBAIOIINMM HApPYKHBIH BO3JIyX
yepe3 TPYOKH, B KOTOPBIX HaXOAATCS pe3epByapbl TEPMOMETPOB. ACIHMpATOp MUMEET MPY>KUHHBIN
MexaHusM. llpyxkuna 3aBoauTcs kmodoM. TpyOku chenanbl ABOHHBIMHU. PesepByap mpaBoro
TEPMOMETPA OOBEPHYT KOPOTKO OOPE3aHHBIM OATUCTOM.

Ilepen HabmoaeHNEM TICUXPOMETP BBIHOCAT M3 MOMELIeHHUs 3UMOM 3a 30 MHH, a JIeToM 3a
15 MuH. baTHCT cMauMBarO ¢ MOMOILBIO PE3UHOBON TPYLIN C MUIIETKOM JETOM 3a 4 MUH, a 3UMOI
3a 30 MuH 10 cpoka HabmonaeHus. [locie cmaunMBaHUs 3aBOJSAT acUpaTrop, KOTOPbII B MOMEHT
oTcyeTa JOoJDKeH padoTarh MOJHBIM XoJoM. [loaToMy 3uMoOil 3a 4 MUH 10 OTCueTa HYXKHO €ro
BTOPUYHO 3aBECTH.

Bo Bpemsi oTcuera cienyer CTOATh Tak, YyTOOBI BeTep ObUI HampaBieH OT Hpudopa K
HaOmronaremto. [Ipu cuiabHOM BeTpe CKOPOCTh acHpalvy HapymaeTrcs. YToObl UCKITIOUUTh 3TO, Ha
acIupaTop C HAaBETPEHHOW CTOPOHBI HAJEBAIOT BETPOBYIO 3amuTy. OHA 0f€BacTCA NPU CKOPOCTAX
BeTpa 6osee 4 M/c.

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

'urpoMerpuueckuii METO U3MEPEHHs BIKHOCTH BO3AyXa OCHOBAaH Ha CIIOCOOHOCTH Tel
azcopOupoBath (MOTJIOIIATh) BOASHONW Map M3 BO3/AyXa M B pe3yjbTaTe 3TOro JAe(GopMHpOBATHCS

WINA MEHSATH (PU3NYECKHUE CBONCTBA.
I'urpomeTtpsl

B Hacrosmee BpeMs Ha CeTH INPUMEHSIOTCS JBa THIA TUIPOMETPOB: BOJIOCHOM U
wieHoYHbIH. OHU OTJIMYAIOTCSA TOJIBKO NPUEMHOM 4YacTblo: y MEPBOrO 3TO 00€3KUPEHHbIN
(0OpaboTaHHBI B 3pUpe W CIUPTE) UYEIOBEUSCKHUU BOJIOC, 00JaJAIOMUN CBOWCTBOM H3MCHSITH
CBOIO JUIMHY T1OJ BIMSHUEM HW3MEHEHHUS OTHOCUTEJIIBHOM BIAXHOCTH, Yy BTOPOrOo —
TUTPOCKONMYECKass OpraHuveckas IUICHKa, CIOCOOHas M3MEHSTh CBOU JIMHEWHBbIE pa3Mepbl IpU
U3MEHEHUU OTHOCUTENIHON BIIAXKHOCTH.

Bonocnoii euepomemp  OH npenHasHaueH JUIsl U3MEPEHUS OTHOCUTENIBHON BIAXXHOCTH
BO3yxa U HauOoJiee pacHpoCTpaHEH Ha CeTU MeTeopoJjiornyeckux craHuuid. Eme B 1783r.
Coccrop BepBble U3TOTOBUII TUTPOMETP, MPUMEHUB 00€3KHUPEHHBII BOJIOC.

IIpy M3MEHEHUH OTHOCHUTENBHOM BIAXKHOCTH BO3JyXa M COOTBETCTBYIOLIETO HM3MEHEHMS
JUIMHBI BOJIOCA CTpeJiKa IMOJ JAEWCTBUEM Ipy3HKa MEepeMeIlaeTcsl OTHOCUTENbHO IKaibl. Tak Kak
CBSI3b MEXIY YAJIMHEHHEM BOJIOCAa U OTHOCUTEIBHOM BJIAXKHOCTBIO BO3/TyXa HE JIMHEIHAas, TO IIKaja
TUrpoMeTpa HepaBHOMepHass. [urpomerp paccumtaH Ha paboTy mpu Temmeparype oT -50 1o
+55°C. Tlpenensl uzmepenus BnaxkHoctu oT 30 no 100%, norpemnocts uzmepenus +£10%. Llena

JACIICHHUA IIKaJIbl 1%. OTcueTsl ACIAar0TCA JO ICJI0ro ACJICHUS IIKAJbI.
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Puc. 13. BonocHoii rurpometp: 1 — Boioc, 2 — pamka, 3 — CTpenka, 4 - mkaia

IIpu Ttemmneparype Bo3ayxa Hmwke -10°C TUrpoMeTp CIYXHUT OCHOBHBIM MPUOOpPOM
JUIST  U3MEpPEeHHs] BJIAKHOCTH Bo3ayxa. [Ipubop sBISETCS OTHOCHUTENBHBIM, K TIOITOMY
JUISL TIOJIy4€HHUs JEHCTBUTENbHBIX 3HAYEHUH OTHOCUTENIbHOM BIIQXXHOCTHM BO3AyXa B 3HMMHEE
BpeMs (mpu Temneparypax Huxe -10°C) B moka3zaHus THUTPOMETPa BBOISAT IOIPABKH,
KOTOpbIE OINpEAENSIIOTCS Ha OCHOBAaHWUM TNapaJJIebHBIX M OJHOBPEMEHHBIX HW3MEpPEHUM
[0 CTAaHUMOHHOMY TICHUXPOMETpPY U TuUrpoMerpy B TedeHue 1-1,5 wmecsma 10
HACTYIUIEHMsI YCTOMYMBBIX TemmepaTyp Huxke -10°C. [Io »>TMM U3MeEpEeHUsIM CTPOUTCS
rpaduk CBSI3U MEXIy MOKa3aHUSMU ICUXPOMETpa M TUIPOMETpa, MO KOTOPOMY M ONpeIensercs
MONpaBKa.

'urpomMeTp ycTaHaBIMBaeTCA B ICHXPOMETPUUECKON OyJKe U KPEMHUTCS Ha MITAaTUBE MEXKITY
CYXHUM U CMOYEHHBIM TEPMOMETPAMHU.

Inenounvi  euepomemp . Ilpubop COCTOMT W3  UYYBCTBUTEIBHOTO  DJIEMEHTA
B BHIE Kpymiod amadparmpl, U3 OpraHUYECKON IUICHKH, I[epelaTOYHOTO YCTPOHCTBA,
CTPEJIKH M METaJUIMYeCKOM paMKH, Ha KOTOpoil kpemstcs naeranu. lloctosiHHOe HaTsHKeHUE
IUIGHKH O0ECTeunBaeTcsl TPY3UKOM. ['urpomerp paccuntan Ha paboTy B JAMAana3oHe
temriepatyp oT -60 mgo + 35 °C. Ilpenensr uamepenus Biaxxaoctu ot 30 mo 100%, morpenrHocTh
m3mepenuss +£10%, nena nenenus mkanel 1%. Ilkama, B OTaM4HMe OT BOJIOCHOTO THIPOMETPA,
paBHOMepHasi. OH xopomio paboTaeT B KIMMAaTHYECKHX YCIOBHSX C HHU3KOM TeMIiepaTypoi

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

Tuepoepagpor. J1si HEeNpepbIBHON PETHCTpAlMK U3MEHEHUH OTHOCHUTEIHHOW BIIAKHOCTU

UCTIONB3YIOT CAMOMHCIIBI — TUTPOrpadbl

Puc.15. T'urporpad

ITpuemMHO# yacThIO BOJIOCHOTO THrporpada siBiseTcsi My4oK 00€3KUPEHHBIX YeT0BEUECKUX
BOJIOC, NMPHUKPEIUIEHHBIA K paMe, U3MEHEHHUE JUIMHBI KOTOPOrO C IOMOIIBIO CHUCTEMBI PHIYAroB
nepegaeTcsi Ha cTpenky M Ha nepo. CepeauHa Mydka BOJIOC HajJeTa Ha KPIOYOK, KOTOPBIA €
MIOMOIIBIO CHENUATBHOIO YCTPOMCTBA CBA3aH CO CTpenkod. HaTskeHue mydka BOJIOC CO3JAETCs
Ipy3UKOM. l3MeHeHue [IMHBI BOJIOC NPU HM3MEHEHUM OTHOCHUTEIBHOM BJIAXKHOCTH BO3]yXa
NIEPEAETCs Ha CTPEIIKY C 3aKPEIJICHHBIM Ha €€ KOHIIE I1E€POM, 3all0JIHAEMbIM YepHHIaMu. YacoBoi
MEXaHU3M y Turporpada Takou ke, Kak U y TepMorpada.

l'urporpad He sBmsIeTCS aOCONIOTHBIM TPUOOPOM, W [JIT OMNPEACIICHHS 10 HEMY
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OTHOCHUTEJIbHOW BJIQYKHOCTH BO3[yXa BBOJAT IMOINPABKH, KOTOpPbIE OMpPEACNSAIOT MO rpaduky,
COCTaBJICHHOMY Ha OCHOBAaHHMHM CpPaBHCHUS 3HAYCHUH OTHOCHUTCIILHOM BJIOKHOCTH BO3AyXa B
CPOYHBIC Yachl, MOJYYEHHBIC 1O ICUXPOMETPY, M 3HAYCHHH, CHATBIX C JICHTHI rurporpada c
TOYHOCTEIO 70 1%.

[Inenounslii rurporpad OTIAMYACTCS OT BOJOCHOTO TUTpOrpada TOJIBKO YyBCTBUTEIHHBIM

JJICMCHTOM.

3AJTAHUE

1. HaGuntoieHusl 10 CTaHIMOHHOMY IICUXPOMETPY

1. Otcuutarh jaecsAThIC IIOJU T'PATyCOB HA OOOMX TEPMOMETpPAaxX, MOCIE YEero OTCYHTATh U
3aIrucarh IeJIbIe TPaIyChl.

2. CHATB OTCYET IO PTYTHOMY OapoMeTpy.

3. BBectu HEOOXOAMMBIE TIONIPABKU B MTOKA3aHUsI TEPMOMETPOB U OapoMeTpa

4. Tlo ncuxpoMeTpuyecKuM TalOaMILaM ONpeaeIuTh XapaKTePUCTHKH BIAXKHOCTH
2. HaGxnroieHus 1o acrupalioOHHOMY IICUXPOMETPY

1. Vkpenuth ncuxpoMmerp B IUTaTUBE W MpoBecTH HaOmoneHus. Jlns storo HabOpath B
PE3MHOBYIO TPYILY BOJABI, HAJIETh HA HEE 3aKHUM, NTOJOTHATh BOJY B MUIIETKE JI0 yKa3aHHOM
METKM Ha CTekje. 3aTeM BBECTH IHUIETKY B TPYOOUKy, IJleé HaXOAMTCS TEPMOMETP C
6atuctom. Bepknas 3-5 cek( Ui TOro, 4ro0bl 6GaTUCT MPONMTAICS BOJIOW) OTKPBITh 32KUM
U TEM CaMbIM ONYCTUTh BOJNy B rpymy. HyxHO ocTeperarbcs, 4ToObl B MOMEHT
CMauMBaHMs HE HaXaTh Ha TIpYyIly, TaK Kak IpH 3TOM BOJAA MOXET MONacTh IO
COEMHUTENIbHOM TpyOKe Ha CyXOil TEpMOMETp, a TAaKXKe CMOYUTH CTEHKH 3aIlUTHON TPYOKH
y CMOYEHHOT'0 TepMOMETpa, 0TYero HabmroaeHus OyayT HeHanexHble. [lociae cMaunBaHus
3aBECTU KJIIOYOM BEHTWJIATOP W 3aMeTUTh BpeMsa. Uepe3 4 MHUH Ioclie 3aBojAa CHAENaTh
OTCYETHI, TAK K€ KaK M Ha CTAHIIMOHHOM IICUXPOMETpE.

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 NCUXPOMETPUUECKOTrO CIIOCO0a U3MEPEHUS BIAXKHOCTH BO3AyXxa?

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. KoHCTpYKTUBHBIE OCOOEHHOCTH THTPOMETPOB

13. KoHCTpYKTHBHBIE OCOOCHHOCTH IICUXPOMETPA

14. meTeoposIorHuecKuX TEPMOMETPOB

15. Ilena neneHus mKajibl TEpMOMETpa

16. Kakue KuIKOCTH HCIIOJIB3YIOT B TEPMOMETpaX?

17. B uem 3akitoyaeTcs TOUYHOCTh U3MEPEHUs?

18. Kakue cymiecTByIOT TeMIIEpaTypHBIC IITKAIIBI?

JlaboparopHasi padora 60. U3Mepenne atMoc(epHbIX 0CaIKOB (KPYIJIbIH CTOJI)

[lenb pa®oOTHl — NOMYYUTH NPEACTABIECHUE 00 yCTPOWCTBE MPUOOPOB IJII U3MEPEHUS OCAJIKOB, MX
YCTaHOBKE U METOIMKE MPOBEACHUS HAOIIOACHUI
3anaun pabOThI:

1. U3yuuth MeTOAUMKY U3MEpPEHUS aTMOCHEPHBIX OCATKOB

2. O3HAKOMHTHCS ¢ OCOOCHHOCTSIMHU HAOJIOICHHH 32 OCaJIKaMH B JIECY

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

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

aTMoc(hepHBIX 0CaTKOB

2. TlIpoBectn HaOIIOAECHUS 32 CHEKHBIM ITOKPOBOM

3. TlpoBecTu u3MepeHne KOJIMYECTBA BBIMABIINX OCAIKOB
Pesynbrarhl: u3ydeHue ycTpoicTBa mpuOopa uisi u3MepeHus: aTMOC(HEPHBIX OCAJKOB H
METOJUKY U3MepeHus. I3MepuTh KOIUYECTBO BBHINABIIUX OCAJIKOB U MIPOBECTH HAOIIOIEHUS 32
CHE)KHBIM TIOKPOBOM M PE3YJIbTaThl M3MEPEHU MPECTABUTH B BU/IE TAOJHIIBI.

ATMochepHbIe 0CaIKu Pa3JeNsiOTCS Ha JIBE OCHOBHBIC TPYIIIBI: OCAJKU, BBIMAAIONINE U3
00J1aKoB,- J0XKIb, CHET, Tpaj, Kpyma, MOPOCh H Jp.; OCaJAKH, oOpasyromuecs Ha MOBEPXHOCTH
3eMJIM U Ha MPeMETax B pe3ylbTaTe HEOCPEICTBEHHOM KOHIEHCAIIMH UITH CYOJIMMAIlUU BOASTHOTO
napa u3 BO3/yXa, - poca, HHeH, H3MOPO3b, TOJIO0JE].

Ha meTeoponornyeckux CTaHIMSAX H3MEPSIOT KOJMYECTBO BBIMABIIMX OCAJIKOB IEPBOM

TPYIIIBI M PETUCTPUPYIOT HAYaI0, KOHEIl U MHTEHCUBHOCTh BCEX BUIOB OCAKOB.
HN3mepenue ocaikoB, BLINABIIKUX U3 00J1aKOB

KonnuecTBO 0CanKOB BBIpaXarOT TOJIIMHON CJIOSA BOJbI B MWUIMMETpaxX, KOTOPBIN
obOpazoBasicss Obl Ha TOPU3OHTAJIBLHOW IMOBEPXHOCTH TMPH OTCYTCTBHUU CTOKA M TMPOCAYMBAHUS B

MOYBY.
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[TpuGopsl, ¢ NOMOILIBIO KOTOPHIX IPOU3BOAUTCS HU3MEPEHHUE OCAAKOB, HA3BIBAIOTCSA
ocagkoMmepamu (noxxaemepamu). Ilo KOHCTpYKLMM OHM OY€Hb MPOCTBL: NPHEMHBIM COCYAOM
CIY’)KUT LMIMHIPUYECKOE BEAPO C OINPENENeHHOW IUIOIIA[bI0 IOINEPEeYHOro  CE4eHus,
yCTaHABJIMBaEMOE Ha CTONOE TakK, YyTOOBl BEPXHUH €ro Kpail HaxOgWwics Ha BHICOTE 2 M OT
noBepxHocTU 3eMid. HeoOXoaumoll 4acThl0 OcagkoMepa SBISIETCS 3alluTa, Ciy)Kam@as s
YMEHBUICHUS 3aBUXPEHUH, 00pa3yoLIMXCcs B BO3AYILIHOM ITOTOKE y IPUEMHOTO BEJpa, a TAKKE IS
YMEHBUICHUS BbIIYBaHMs CHera U3 ocajkoMepa. [InaHounas 3ammra crnocoOcTByeT pa3apoOiIeH o
u OousiblieMy OCIa0JEHUIO BO3AYIIHOIO IIOTOKAa OKOJO IPHUEMHOM 4YacTH, 4YTO MPUBOAUT K

YBEJIMUYEHHUIO COOMPAEMBIX OCa/IKOB.
Ocankomep TperbsikoBa

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

B xommiekT ocaakoMepa BXOJAT IUIAHOYHAs 3alllUTa, TaraH JUisi YCTAHOBKM BeJpa Ha
cTonbe, 1Ba MPUEMHBIX BeJpa, OJHA KPBIIIKA K HUM, U3MEPUTEIbHBIN cTakaH. [IpuemMHast miomans
Bepa pasHa 200 cM?, ero Beicota 40 oM. Jlis IIPEJOTBPALICHHS BBIYBaHUS U MCIIAPEHUS OCAJKOB
B HU)KHEH MOJIOBHHE Bepa BllassHa KOHYCOBUIHAS Auadparma, OTBEpCTUE KOTOPO B JIETHEE BpeMs
3aKphIBAETCS BOPOHKOW. J[7isi ciMBa OcajgkoB W3 Beapa Moj auadparMoil CIy>KUT OTBEPCTHE C
HOCKO M KoJmaukoM. Benpo yctanaBnuBaercs B TaraH, IpOYHO IMPUKpEIJIEHHBIN K cTonOy. [Ipu
CMEHE BeZIep B CPOUHbIC Yachl HAOIIOICHUH BEJPO 3aKPhIBAECTCS KPBIILIKOH.

3amura ocagKoMepa COCTOMT M3 16 M30THYTBHIX TpaleUUEeBUIHBIX IUIAHOK, CKPEIJICHHBIX
CBOMMM BEpXHMMHM U HIKHMMU OCHOBAaHMSIMH Ha CHEIHUaJbHbIX Kosbliax. OJHako 3amura
MOJIHOCThIO HE HUCKJIIOYAaeT BIMAHUSA BeTpa. [loaTomy ans ycTaHOBKHM oOcaJKoMepa BBIOMparoT
HanOoJiee 3alIMIEHHOE OT BETpa MECTO Ha MeTeopoJiorHueckoi mromaake. Ho mpu sToM oH
JIOJDKEH OBITh JOCTAaTOYHO YIAJEH OT MPEAMETOB, C KOTOPBIX HE Iomajai Obl B HEro CHEr, |

KOTOPBIE 3aKPBIBAIA OBI €T0 OT JOXK/IS.
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Puc. 16. IlmoBuorpad (nepeanuii mnan), ocaakomep TpeTbsikoBa (3aIHUHN TIIaH)

KonnuecTBo BBIMABUIMX 0CAJKOB U3MEPSIOT YeThIpe pasza B cyTku: B 3,9,15 u 21 yac. Ilpu
WU3MEPEHUH BEJIPO 3aKPBIBAIOT KPBIIIKOW, CHATONH ¢ MMPUHECEHHOTO BTOPOTO BE/pa, BEIHUMAIOT €TI0
U3 TaraHa U CTaBAT BTOpOE BeApO B TaraH. Beapo yHOCAT B TMOMEIICHHE CTaHIUHU, TJe
CKOMUBIIYIOCS BOAY Yepe3 CIMBHONM HOCOK BBUIMBAIOT B H3MEPUTEIHHBINA CTaKaH.

N3meputenbrbiii cTakan ocaakomepa umeeT 100 menenuii. llena xaxmoro aeneHusi paBHa
2 oM’ [Ipu npuemHnoi mnomaau Beapa B 200 cM’ Takas BeIMYMHA cootBeTrcTBYyeT 0,1 MM BBICOTHI
CJIOSl OCAAKOB B Bepe. Ecam KOTM4ecTBO OCaJKOB MPEBBIIIAET EMKOCTh CTaKaHa, X U3MEPSIOT B
JIBA WJIA HECKOJIBKO MTPHEMOB.

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

K wu3MmepeHHOMY KONWYECTBY OCAJAKOB MPUOABISIFOTCS TIOMPABKH, YUUTHIBAIOIIHE
CMa4MBaHHUE OCAJKOMEPHOTO COCyla M YACTHYHOE HUX HCIApEHHe: s OCAIKOB 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) nopeaHasHau€H JJId HCHpCprBHOﬁ perucTpanuu KOJIMYECTBA,

MPOJOKUTEILHOCTH M MHTEHCUBHOCTH BBINAAAIOIMINX 0CaakoB. OH COCTOMT M3 NpPUEMHUKA U
PETUCTPUPYIOIEH YacTH, 3aKII0YEHHON B METAITMUECKUH 1mKad BeICOTOH 1,3 M.

B kauecTBe IpUEMHHKA OCAJKOB CIYXKUT OTKPBITBIM LMIUHIPUYECKUH COCYyA C
BOCIpUHUMarONIeH miomaaso 500 cMP. Colwuparomiascsi B 3TOM COCYJIe BOJIa CTEKaeT 1Mo TPyoOKe B
pacroIoKEHHBIH HUXKE BOAOCOOPHBIA COCYZ, B KOTOPOM IOMEIIEH MOIUIABOK C BEPTHKAIbHBIM
CTEP>KHEM CO CTPEJIKOM M MepoM Ha BepxHeM KoHIle. [TomiaBok mogHUMAETCs IO MEPE HAKOTUICHHS
OCaJIKOB B COCYJE€, M IEpO BBIUCPUMBACT JIMHUIO HA JHArpaMMHOM JIGHTE, YKPEIUICHHOW Ha
Bpatatoiemcsi 6apadane (¢ cyrounbiM o6opotom). [Ipu HamonHeHuU BOJOCOOPHOTO cOCya BoJa
ABTOMATUYECKHU CIIMBAETCS Yepe3 CTEKISHHYIO TpyOKy-cupoH. B MOMEHT ciiuBa mepo omycKaercs
110 OTBECHOM JIMHUH Ha HYJICBYIO OTMETKY rpadmuka.

[To murroBHOrpaMmMe MOKHO YCTAaHOBUTBH HA4ajlo U KOHEI], KOJIMYECTBO, MTPOIOJDKUTEILHOCTh
0CAaJIKOB, a TAK)K€ HHTEHCHUBHOCTb, T.€. KOJIMYECTBO OCAJIKOB B €AMHUILY BPEMEHHU (MM /MHH).

[TnroBuorpad ycTaHaBIMBAIOT PSAOM C OCAJAKOMEPOM Ha TOH ke BbicoTe (2M). OceHblo, ¢

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

OCHOBHBIMU XapaKTEPUCTUKAMU CHEXXHOI'O MOKpPOBA SIBJISIOTCS €0 BHICOTA M IJIOTHOCTD.
Pacnonarast fTaHHBIMHM 00 3TUX BETMYMHAX, MOXKHO BBIYMCIIMTD 3aI1aC BOJBI B CHEXKHOM ITOKPOBE.

HaGmntoneHus 3a CHEKHBIM TIOKPOBOM COCTOSIT B OIIPEEIEHUH HATMYMsI CHEXXHOTO ITOKPOBa,
CTETEeHH MOKPBITUS UM OKPECTHOCTEN CTaHIIMM, U3MEPEHUH €T0 BBICOTHI U III0THOCTH. Kpome Toro,
HAOJIOJIAIOT 33 XapaKTepOM 3alleraHMsl CHEXHOro IOKpOBa M €ro CTPYKTYypOH, HalU4YMeM U
TOJILIMHOM JIEITHOM KOPKU U COCTOSITHUEM ITOYBBI TI0]] CHETOM.

Hannune cHeXHOro MOKpOBa, CTENEHb NOKPHITHS W XapakTep 3aJIeraHMsl ONpEAeIstoTCs
€XeJIHEBHO B YTPEHHHM CpOK HaOJIIOJEHHI ImyTeM OCMOTpa BHJIMMOIl OKPECTHOCTH CTaHIMH C
OJIHOTO U TOTO K€ Haubosiee BO3BBIIIEHHOIO MecTa BOJIM3M CTAHIUU MO JECATHOAUIbHOM IIKale.
[Ipu 3TOM 3amucChIBaeTCA YHUCIO AECATHIX JOJIEH NMOBEPXHOCTH, MOKPBITOM cHeroMm. Tak, ecinu
CHEroM TIOKpBITa BCSl MOBEPXHOCTH (BHIUMast), cTaBiAT 10, ecnu mokpeiTo okojo 0,3 BUIUMOM
OKPECTHOCTH, TO 3amnucbiBaercs 3 u T.1. Ecnu HabmomaroTcs Hebompmue nsatHa (MeHee 0,1 gactu
NOBEpPXHOCTH), cTaBUTCs (.XapakTep 3ajeraHusi CHEXHOTO IOKPOB ONpPENENSIeTCs BHU3YalbHO:
paBHOMEpHBIH (0€3 cyrpoOOB), yMEpPEeHHO paBHOMEpHBIH (HEOOJbIINE CYrpoObl), OYEHb

HEpaBHOMEpHBIH (0oJbIIne CyrpoObl), CHET JIGKHUT TOJIBKO MecTaMH. BbIcoTa CHEXXHOTO MOKpOBa
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U3MEpSETCS €KETHEBHO B YTPEHHUH CPOK HAONIOACHWI IO TPEM IOCTOSSHHBIM CHETOMEPHBIM
pelikam, YCTaHOBJICHHBIM C OCEHH Ha METEOpOJOTHMYEeCKOi Turomanke. Takke MPOBOIAT
CHETOMEpHBIE CBEMKH II0 MAapUIpyTy, H3Mepss BBICOTY CHEXHOTO IIOKPOBAa HEPEHOCHOU
cHeromepHo# peiikoil yepe3 10 mnu 20 M, a IIOTHOCTh CHEra C IOMOIIBIO BECOBOI'O CHErOMEpa

gyepe3 100 unum 200 M.
Cueromepnas perika

ITocTosiHHas cHeromepHas peiika mpeacTaBisieT cOOON epeBSIHHBIN OPYCOK UIMHOW OKOJIO
2M U IIMPUHOW HE MEHee 5CM, pa3MEUeHHBbIH U pacKpallleHHbI Ha CaHTHMETPOBBIE JEJICHUS.
OceHbI0 TIpH yCTAaHOBKE PEWKH BOWBAIOT B 3€MIIIO JIEPEBSIHHBIM 3a0CTPEHHBI CHH3Y OpYCOK
JnuHo 30-40 cM C 3amMJIEHHOM CTYNEHBKOM, KOTOpas JOJbKHA HaXOOUThCS HAa YPOBHE 3€MHOU
noBepxHocTU. Ha 3Ty CTyneHbKy yCcTaHaBJIMBAIOT PelKy, IUNIOTHO NPUKpeNnuB ee K Opycky. Ilpu
HaOJ0/IeHUsAX OepeTcsi OTcueT ¢ TOYHOCThIO 0 1 cm. Ilpu 3TOM OTCUMTHIBaTH HaJ0 BCErAa C

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

> 2 ,'. N 8,

T wlia =Px LI

Puc. 17. IlocTostHHAas cHEroMepHas perka

IlepeHocHast cHeromepHasi pelka- 3TO JEPEBSIHHBIM MPSIMOYTOJIbHBIA Opycok anmuHoi 180
CM, IIUPUHON 4 CM M TOJIIMHOW 2 CM, CHAO)KCHHBIM METa/NIMYECKHMM HaKOHeUYHHWKOM. Ha omHoOM
CTOpOHE OpyCKa HaHECeHbl CaHTMMETpPOBbIE AeneHMs. [Ipu morpyxeHuu peiku B CHEr CledyeT

OBITH YBEPEHHBIM, UTO peiKa JIo1LIa 10 MOBEPXHOCTH MOYBHI.
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Ha6JHOI[eHI/ISI 3a I'0JIOJICAHO - U3MOPO3CBLIMHU OTIIOKCHUSIMHU

Ha wmereoponoruueckux CTaHIMSX  OMNPEACSIOTCS — CICAYIOIIUE  XapaKTEePUCTUKU
rOJI0JIEIHO-M3MOPO3EBbIX OTJIOKEHUH: BUJ rOJI0JIEAHO-U3MOPO3EBOT0 OTJIOKEHUS;
IPOIOJDKUTEIBHOCTh 00JIeIeHeHHs (BpeMsl Havyaja W OKOHYAHHWS SIBJICHHUS); pa3Mephl OTIOKEHUS
Ha MPOBOJIE; Macca OTJIOKEHUS Ha OJHOM METpPE IPOBOJA; XOJ Pa3BUTHs Ipoliecca roJIoJIeHO-
MU3MOPO3EBOI0 OTIIOKEHUSI.

Habmtoienuss mpoBOJSATCS Ha TOJOJNEIHOM CTAaHKE, PACIONIOKEHHOM B CEBEPHOM dYacTu
METEOPOJOTNYeCcKON Iomaaku. CTaHOK COCTOUT U3 TPEX CTOEK C YKPEIUIEHHBIMU Ha HUX JBYMs
napaMy MpoBOJIOB, KOTOPBIE CIIyKaT MPUEMHUKAMH OTJIOKEHUH JipJa. B miane cToliku oOpa3yroT
IpsIMOM yroJl, 0JlHAa CTOPOHA KOTOPOTO HAMpaBJIeHa C ceBepa Ha Ior (MepuIuOHabHas), a Apyras- ¢
3anaja Ha BOoCToK (mmpotHas). [IpoBoga anuuoit 90 cMm, nuamerpom 5 mm. [Ipu BeicOTE CHEXHOTO
nokpoBa /10 50 cM HIKHHE TTPOBOJIa HaXosaTcs Ha BbicoTe 190 cM, a Bepxuue —Ha BbicoTe 220 cMm
HaJ IOBEPXHOCTHIO MOYBbI. [Ipu OosblIel BBICOTE CHEXHOIO MOKPOBA COOTBETCTBEHHO U OOJIbIIE
BBICOTA MOJBECKU MTPOBOIOB.

HwxHue npoBoga mpu HaOJIIOAEHMH HE CHMMAIOTCS, Ha HHUX H3MEPSIOT IONEpedHbIe
pa3Mepsl OTJIIOKEHUs. BepxHue mpoBojia CHUMAIOTCS JJIsl ONpEAeTeHHUs] MacChl OTiIoxeHus. Jlig
ATOM 1LIeTM Ha BEPXHHUM NPOBOJ HA/IEBalOT CHELMAIbHYIO BaHHY, 3aKpbIBAalOT €€ U BMECTE C
MIPOBOJIOM MEPEHOCAT B MOMEIICHUE. BMECTO CHATOro mpoBO/a yCTaHABIMBAKOT 3amacHoi. Maccy
OTJIOXKEHHs Ha y4yacTKe MpoBoJa JJIMHON 25 cM (IyinHa BaHHBI 25 CM),0Ka3aBIIErocs B BaHHE,
OTIPENIeNIAI0T TOCe TassHUS C TIOMOIIBI0 MU3MEPHUTEIBHOIO cTakaHa ( B cM’).Macca OTIOKEHHS B
rpaMMax 4YHCIEHHO paBHa O0BbEMY B KyOMUECKMX CaHTUMETpax. 3aTeM YMHOKeHHeM Ha 4
OTIPEAEIIAIOT MacCy OTJIOKEHHUS, TPUXOAAIIYIOCS Ha | M JUTMHBI IPOBO/IA.

Pa3mepsl 0Tn0XkeHUs U Maccy ONPEAEIAIOT MOCIE MPEKPALEHUS HapacTaHUs OTJIOKECHMS.

HabmroneHus npoBoasT KaXKable JBa yaca.
Ocankmu, o0pa3yrommecst Ha NOBEPXHOCTH 3¢MJIM M HA IpeaMeTax

Poca npencrapisser coOOW MENKHE KalebKH BOJBI, TOSIBJISIONIAECS HA TIOYBE, TPaBE
TOPU3OHTANBHBIX MpeIMeTaX B HOYHOE BpeMs CYTOK MpU TMOJIOKHUTEIBHOW TeMIleparype.
OOpa3oBaHue pochl OOYCIOBIEHO KOHACHCAIlMEH BOJSHOTO Tapa M3 BO3AyXa B pe3yibTare
paIuaMOHHOTO M3JTYYCHUS U OXJIAXKIEHH 3€MHOHN MOBepXHOCTH. Yamie Bcero oHa HaOIoaaeTcs
npu 6e3001a9HOM Hebe, KOT/1a U3TydeHUE YCUITMBAETCS, U TIPH C1ab0M BETpe U IITHJIC.

Hneii — 510 TBepabI MEIKOKPUCTALUTMYECKUN 0CaI0K, 00pa3yroMuUiics , KaKk MpaBUiIo, Ha
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TOPU3OHTAIBHBIX IMOBEPXHOCTSIX B PpE3yJbTaTe WX PATUAIMOHHOTO BBIXOJIAXKUBAHUS, HO TIPU
OTpHULATENIbHBIX TEMIIEpaTypax.

H3mopo3zs — Oenblii, PHIXJIBIA 0CAAOK KPUCTAJUIMYECKOTO WM 3E€PHHUCTOTO CTPOCHUS,
HaOJIIOJAIONIMICSA HAa BETBAX JEPEBBEB, MPOBOAAX U JIPYTrUX MPEIMETax B MOPO3HYIO MOToay MpH
Ca0bIX BETpax. YCIOBUSMH, ONarOMpUSATCTBYIOIIUM OOPAa30BAHHUIO KPUCTATMYECKONH H3MOPO3H,
ABIIIETCS. HAJIM4YUE JIEISHOTO TyMaHa WM WIJ, HapAluX B BO3AyXe, KOTJa OTHOCHTENbHas
BIaXXHOCTh Onu3ka Kk 100%. B 3Tom ciydyae kpucTaslibl, yKe OCEBILIME Ha MpeIMeTax, SBJISIOTCS
saipaMu CyOJIMMaIiy, BOKPYT KOTOPBIX MPOUCXOAUT OBICTPOE HapacTaHUE MYIIMCTOW OaXpOMBI U3
JensHbIX KpucTaioB. Kpucrtamanueckas M3MOpo3b HaOJIIOAETCsl Yalle BCEro MpH TeMIeparype
Huke -15°C.3epHucTas u3MOpPO3b O0pa3yeTcss BCIEACTBHE HaMep3aHUs Ha MpeaMeTax
NepeoxJakICHHBIX Kamenb TymaHa. Ee HapacTaHuio cmocoOCTBYIOT OOJIbLINE CKOPOCTH BETpa,
rycTOM TymMaH ¥ HeOOJIbIIoNH Mopo3 (uatie -2...-7°C).

T'ononeo — cnoii MaTroBOro WM IMPO3PAYHOrO JIbJIA, HAPACTAIOLIEr0 Ha 3€MJIE WU
pa3IMYHBIX MpEAMETax BCJEACTBUE 3aMep3aHMsl Kaleidb MEePEeoXJIaXKIACHHOTO MO UM MOPOCH.
OO6b1yHO rosoNien ObiBaeT mpu ciadbix Moposax (ot 0 mo -5°C). MuHorma oOpa3oBaHue rosonena
HaOJIOAeTCsl U TIPH MOJOKUTETFHON TeMIlepaType, KOraa MPOUCXOAUT pe3Kasi CMEHa BO3IYIITHBIX
Macc. Ha mMOBEpXHOCTH OXJaKJIEHHBIX MPEIMETOB, MMEIOIIMX OTPHIATEIBHYIO TeMIeparypy,
BBINA/IAI0T 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 mpuOop At U3BMEPEHHS OCaAKOB?

KakoBa KoHCTpyKLIHA ocankoMepa?

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 ycTanaBnuBaeTcs cHeromepHas peiika Ha METEOpOJIOrMUecKOol miiomazake?
11. HazoBure ocaaku, o0Opa3yronmecs Ha MOBEPXHOCTH 3€MJIM U Ha IPeAMETax
12. B yem 3akiroyaeTcs KIIMMaTHIECKOe 3HAYCHUE CHEXKHOTO IMTOKpoBa?

LCoNoOARWNE

3AJJAHUE

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

4. TlpoBecTH HAOIMIOACHUS 32 CHEXHBIM IIOKPOBOM.

JlaGopaTopHnas pa6ora 6 B. HaGnronenus 3a obmakamu.

Llenb paboOTHI — MOMYYHUTh NPEACTABICHNUE O HAOMIONEHUH 32 00JaKaMH M METOJHMKE MPOBEICHHUS
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. O3nakomHTbCS ¢ METOJUKOMN MPOBEACHUS HA0II0IeHUH 3a o01aKkaMu
2. O3HaKOMHTHCS C aTJIacOM O0JIaKOB
3. TIpoBecTr HabMIOACHUS 32 O0IAYHOCTHIO
Pe3ynbrarhl: U3y4nTh METOIMKY IIpOBeeHHS HabmoaeHus 3a obnakamu. [IpoBectu Habm0OAeHUS 1
pe3yabTaThl HAOMIOJACHUN TPEICTABUTH B BUE 3aITUCH.

Knaccudukanus o6maxoB

XapakTepucTuka OOJAYHOCTH HY)XKHA CHHONTHKAM JJis MOJNyYeHHUs MaHHBIX O TeKyIlen
HoroJie, /Ui NPOTHOCTUYECKUX LIeNeH, a TaKkkKe MPU 00CITy’)KUBaHUH aBUAIUH.

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

[Ipu MeTeoposnornueckux HaOMIOACHUSX MPUHATA MOpdoornyeckas (10 BHEIIHEMY BUIY)
MEXyHapoaHas Kiaccudukanus o6sakoB, BkIrodaromias 10 pomoB, KOTOpbIE B CBOIO OYepe]b
MOJPA3JIENIAI0TCS Ha Psil BUAOB M PA3HOBUIHOCTEH:

Obnaxa eepxnezo Apyca pacnonazaromcs Ha 8blcomax 6onee 6 kKm
1.ITepuctsie — Cirrus (Ci)
2. ITepucro-kyuessie- Cirrocumulus (Cc)
3.ITepucto-cnouctsie- Cirrostratus (Cs)
Obnaka cpeoneeo sapyca — Ha évicomax 2-56 km
4.Bricokokyuessie- Altocumulus (As)
5.Bricokocnouctrie-Altostratus (As)

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

7.Cnoucto-noxaessie- Nimbostratus (Ns)
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8.Cmowuctrie- Stratus (St)
Obnaka 6epmuKanIbHO20 Pa36umMus — OCHOB8AHUL 0ObIYHO PACNONASAIOMC 6 HUJICHEM sApyce, a
6EPUULHBL MO2YN NPOHUKAMb 6 CPEOHULL U 6 EPXHULL APYCbl

9.Kyuessie- Cumulus (Cu)

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

Omnpenenenre KOIM4eCcTBa 00JIAKOB, T.€. CTENEHb MOKPHITUS HeOa oOllakaMu, MPOU3BOIUTCS
BU3YaJIbHO O JecATUOAUIbHOMN 1IKane. Heo0XoIuMo OLIEHUT, CKOJIBKO JECATHIX J0JIell HeOECHOro
CBOJIa 3aHATO OOJIaKaMH, CUMTasl MPOCBETHI MEXIYy OOJlakaMHM Kak HebO, CBOOOJHOE OT 00JIaKOB.
Odyenp HEOONBILINE MPOCBETHI B pacueT He npuHuMarorca. bamn «0» cTaBUTCS TpU OTCYTCTBUU
00JaKoB, a Takke B TOM cliyyae, Korga oOmakamu mokpbeito MeHee 0,5 Oamra. Ecnu obrnaka
3akpeiBatoT 0,1 HeOGocBoma, craBsat 1 OGamwr, 0,2 -2 Gamwna u T.4. [Ipy momHOM MOKPBITUM Heba
obnakamu craBurcs 10 G6ainos. Ilpu Hannuum npocBeToB B 007aUHOM IMOKPOBE, COCTABIISIFOIIMX
0,5 6amna wim mensbIe, nudpa 10 3akimodaercs B KkBajapat [,

[Ipn HaOmoIeHWU OLEHUBAETCS 0O0IIee KOMUYECTBO OO0JIaKOB BceX ApYycoB (oOmas
00J1a4HOCTh) M KOJIMYECTBO OOJIAKOB TOJIBKO HIDKHETO sipyca (HMXKHSS OOJauyHOCTH). 3amuch
IIPOBOJUTCS B BUE ApOOU: B UUCIIUTENE - 00IIast, B 3HAMEHATEIE ~-HUKHSISI 00J1a9HOCTb.

[Ipu ompenenennn GopMm 00JIaKOB TMOJIB3YIOTCS MexayHapoaHoW Mopdoaoruyeckon
KIaccudukanuel, npuseaeHHoi B ATiace o6m1akoB. [1o Atnacy o6nakoB onpeaenstor Gpopmy, BU
Y Pa3HOBHUIHOCTU OOJIAKOB.

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

007a9HOCTh 8 0AJUTOB, 00TAYHOCTH HIKHETO sipyca , IpecTaBieHHas obmakamu CuU, 3 Oaa.
N3mepenue BbICOTHI HUKHEH IPaHUIBI 00JIAKOB.

ITon BbICOTOH 00JIaKOB MOHUMAIOT BBICOTY MX HIDKHEH TpaHHUIBI HAJ MOBEPXHOCTHIO 3€MIIH.
B ocHOBHOM M3MEpSIOT BBICOTY O0JIaKOB HM)KHETO U cpenHero sipycoB (He Bbimie 2500 wm). Ilpu
TOM OIpenessieTcss BbICOTAa cCaMbIX HM3KUX oOjakoB. Ha MeTeoposornyeckux CTaHIMSIX
npeo0iajalomuM, a MpH OOCIYKMBAaHMHM aBHALlUM OCHOBHBIM METOJIOM HM3MEpPEHHsS] BBICOTHI
HIDKHEH TpaHMIbl OOJIAKOB SIBJISIETCS CBETOJOKALMOHHBIM METOJ. DTOT METOJ| peanusyercs B
UMITYJIbCHOM H3MepuTesie BbIcOThl 00iakoB MBO -1M. B HeEKOTOpBIX ciydasx OIpec/ICHHE
BBICOTBI HWYKHEH TpaHUIIbl 00JIaKOB MOXKET BBIMOJIHATHCS MIAP-TIHIIOTHBIM METOOM.

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

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

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

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

9. Kak npoBoasT onpeiereHue KOarudecTBa 00I1aKkoB?

10. Kak omnpenensitor ¢opMy 0051aK0B?

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

3AJTAHUE

1. Onpenenuts popmy 00IaYHOCTH U €€ KOTUUECTBO.

Tema 7. Knumat u kiimmarooopa3syomue paxropsni (Case-study)
JlabopaTropnas padora 7.

Llenb paGoTHI: AaTh KOMIIEKCHYIO KJIMMAaTHUYECKYIO XapaKTePUCTUKY TEPPUTOPUN

Samauus

1. Ha3Batph KJIMMaTo00pa3yromue mporecchl
2. HazBarb reorpaduueckue HakTopsl KIumara

3.HOCTpOI/ITL KOMILIEKCHBIN Fpa(l)I/IK M0 METCOPOJIOTUICCKUM BJICMCHTAM

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

5.Chenarp KIMMAaTHUYECKUHA aHAINA3

6. CocTaBUTH KPaTKYyIO0 KIMMATUYECKYIO XapaKTEePUCTHKY JIF00OOW BEIOPAaHHOW TEPPUTOPHUH T10
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 OKPOB, IOYBA

3) ocHOBHBIE (PAKTOPHI KIMMATOOOPA30BAHMS:

COJIHEYHasl paauans (COTHEYHas paguanus— TeMIlepaTypa BO3IyXa);

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

4) pactipesienieHHEe OCaIKOB 110 CE30HAM;

5) THI KJIMMaTa U OCHOBHBIE €TO YEPTHI;

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

Tema 8. Kinnaccupukanusi KammMaToB (KpyrJblid ¢T0.)
Jlaboparopnas pabora 8.

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

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

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

3.B yem cxocTBO M B UeM paznuuus AByX kiaccupukanuit Kemnmena?

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 BONIPOCHI.

1.0Oxapaktepu30BaTh CpEIM3EMHOMOPCKUIN 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. U3menenus kimmara (Case-study)
JlaGopaTropnas 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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(IPOIOJKUTENBHOCTH COJIHEYHOTO CUSIHUSA, TEMIIEPATyphl U BIKHOCTH BO3/1yXa, KOJIMYECTBA
0CaJIKOB) JIJIsl KOHKPETHOI'O I'0J1a U CPABHUTH UX CO CPEHUM MHOTOJIETHUM T'0JIOBBIM XOJIOM.
JlanHble mpuBeIeHBI B Ta0JIULIE.

Pexomennamnuu:

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

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

B ommcanuu rpaukoB HEOOXOIUMO yKa3aTh HauOOJbIIeE M HAUMEHbIIIEEe 3HAYCHUE B TOLLY,
aMIUIMTYAY TOI0BOTO XO0/a KaKJ0T0 IMOKa3aTess Kiaumara, Bpems (Mecsll ) HaCTYIUICHUs
MaKCHUMyMa 1 MUHUMYyMa B KOHKPETHOM T'OJly U TI0 MHOTOJICTHUM JaHHBIM.

ConocraBneHue TaHHBIX KOHKPETHOTO TOa CO CPEAHUMH MHOTOJIETHUMU 3HAYEHUSMU (HOPMaMU)
MIO3BOJIAT OTPEACITUTh AHOMAIUH (OTKIIOHCHHSI OT HOPMBI) 3HAYCHUN ITHX BEJIMYUH B U3y4aeMOM
TOJIy Y BBISIBUTH MECSIIIBI C TIOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU aHOMATHSIMH.

Tabnuna. 3HaueHus nokasarenei knumata B 2018 roay u ux cpeHre MHOTOJIETHHE 3HAYCHUS
(1961-1990rr).

Mecsibl IIpoaoKUTENLHOCTD Temneparypa Bo3nyxa | OTHocHTeNnbHas KonuyectBo  0ocankos,
Conneunoro cusnus, | °C BJIA)KHOCTL  BO31yXa, | MM
9ackl %
2017 | Cpen. | Ano | 2017 | Cpen Ano | 2017 | Cpen | Ano | 2017 | Cpen | AHoO
MHOIO | Ma MHOro | Ma MHoOro | Ma MHOIO | MaJus
JIETHSA | JIUs JIETHSIA | IS JeT s JIETHSIS
HSs
SuBapp 34 38 -8,1 -12,2 90 84 61 50
Depaib 89 77 -9,9 -10,6 82 82 22 40
Maprt 96 134 0,0 -4,2 86 79 39 34
Amnpens 190 190 3,1 54 74 71 52 40
Mait 270 272 14,7 | 138 64 62 32 39
200313 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  MPUYMHBI M3MEHEHHM KIMMara Ha MPOTSKEHUU
CYIIECTBOBaHUA 3e€MJIU
[Tepeuncnure KpaTko METO/IbI BOCCTAHOBJICHUS KJIMMATOB IIPOLLIOTO
OxapakTepu3ynTe KIMMaTHYECKUE YCIOBUS MIICHCTOICHA.
4. Korpaa Hauanoch nocieaHee ojaeaeHeHue?

wn
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BOoo~NoGa~wONE

12
13

0.
11.

Kak MeHsuIcs KiuMaT B HICTOPUYECKOE BpeMs?

Kakne HaOmomamuch W3MEHEHHS KIMMaTa B MEPHOJ HMHCTPYMEHTAIBHBIX
HaOJIFO NeHnit?

7. KakoBbI OCHOBHBIE MPUIMHBI BO3MOKHBIX aHTPOTNIOTCHHBIX H3MEHEHHI KITUMAaTa.

oo

8. IEPEYEHb BOITPOCOB K 3AYETY

Uro Ha3bIBaeTcs aTMocdepoit?

Yro Takoe crpatudukamms atMmocdepb?

Ha xakwue chepst genutcst atmocepa.

Kakwue rasbl BXOZST B cOCTaB Bo3ayxa?

B uewm 3akmrouaercs 3amuTHas posib 030Ha?

Kaxkast Hayka Ha3bIBaeTCsi METEOPOJIOTHEI?

Yto Ha3BIBAaeTCH KIIMMATOJIOTUEH?

Yro Takoe moroja?

Kaknmu BenMunHaMU M KaKUMU SIBJICHUSIMH XapaKTepU3yeTcst moroaa?
HazoBuTe OCHOBHBIE METO/IBI UCCIICIOBAHMUS, IPUMEHSIEMbIC B METEOPOJIOTHH.
Urto Takoe a’pooruueckue CTaHIUU U Kakue HaOII0eHHs] OHU BEAYT?

. Yto Takoe MCTCOPOJIOTNYCCKaa ceTh?
. HazoBute OCHOBHBIC Tp€6OBaHI/I$[ K MeTeOpOJIOFI/IHGCKOﬁ CTaHIIMH u K

METEOPOJIOTUYECKUM MpUdopam.

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

HanboJee

23.
24,
25.
26.
27.

OnumuTe 3a1a4u BeceMupHON METEOPOTOTHYECKON OpraHUu3alliH.

Jns kakux neneit npeanasHadeH 6aporpad? Uro Takoe bapuyeckas TeHACHINS?

KaxoBa ponb BogsiHOrO mapa B arMmocdepe?

Kak meHsieTcs coctaB BO3/lyxa C BBICOTON?

Uto Takoe a’po30Jid U KaK OHH IMOMAaJalT B atMochepy?

Yo Takoe po3a BETPOB M KaK OHA CTPOUTCA?

HazoBute npubops! y1st ©13MepeHust HAallpaBJIECHUs U CKOPOCTH BETpa

UYrto Ha3bIBaeTCs NPSIMON COTHEUHON pajraiinueii?

Kax mornomiaercst conmneunas pagauaius B atmocdepe? Kakue BemiectBa SIBISIOTCS
CUJIbHBIMU TOTTIOTUTESIMU ?

Urto Ttakoe annbeno0? Yemy paBHO IaHeTapHOE alib0en0?

Yro Takoe kapThl bapuyeckoii Tonorpadgun? Yro Takoe nzorurca?

UYro Takoe cuHonTudeckas kapra? HazoBuTe mpu3eMHbIE KapThl

UTo Ha3BIBAIOT TETIJIOBBIM PEKUMOM aTMOC(EphI?

HazoBuTe OCHOBHBIE TIpOIECCHl TMepefadyd Temia OT 3EMHOW IOBEPXHOCTH B

aTMocdepy?

28.

Kakue ¢usmyeckue mporecchl OnpenensioT pa3iudie B TEIUIOBOM PEXHME TOYBHI U

BooeMoB? Kak 3To pa3nuuue BIMsSET HAa TEMIIEpATYpy NOBEPXHOCTU CYLIN U MOPSI?

29.
30.

Yo Takoe CyTOYHas aMILIUTY/1a TEMIIepaTypbl BO31yxa?
Uro Takoe MEXAyCyTO4yHas WM3MEHUYMBOCTb TEMIEPATYPbl M KaK OHA MEHsETCA B

3aBUCUMOCTH OT IIUPOTHI?

31.
32.
33.
34.
35.
36.

Uro Takoe 3amopo3ku? Kakue nponecchl NpUBOJIAT K UX MOSIBICHUIO?

Uto Takoe MHBEPCHUS TEMIEPATYPhI?

Yrto Takoe BIaroobopot?.

UYro Takoe koHneHcanus? Kak mporcxoauT KoHAeH Ay B atMmochepe?

Yro takoe obxaka? Yro takoe TymaH? Kakas pazHuia Mexay o0IakoM U TyMaHOM?
Onumure MEXIYHApOAHYIO Kiaccudukamuio ooOnakoB. Kak nenstcs obnaka mo

BBICOTaM UX 00pa3oBaHus?

®opma A
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37. Kakum 00pa3zom noapasaeisitoTcsi 0CaKy B 3aBUCUMOCTH OT YCJIOBUN UX 00pazoBaHus?

38. Hazoswute u onumute mpudOp ISl K3MEPEHUS 0CAIKOB.

39. Kak mpoBoasTcst HAOMIOACHUS 32 CHEXHBIM TOKPOBOM?

40. Onumure MOroy B IUKIIOHE

41. Onumure Moroy B aHTHITUKIIOHE

42. Yto nmoHmmaercs o arMochepHbiMu hpoHTaMuU?

43. Yto Takoe HenepuoInyecKrue U3MEHEHHsI TOTObI?

44. 13 kakuxX KOMIIOHCHTOB COCTOHT KJIMMaTH4ecKas cucreMa’?

45. Ilepeunciure reorpaduueckre GakTopbl KIUMATA.

46. KaxoBo BIMsSHUE Ha KIMMAT reorpaduueckoil mmpoTol?

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

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

49. Kakum 00pazoM BIIMSET Ha KIMMAT PACTUTENbHBIN U CHEXHBINA MOKPOBBI?

50. YTo moHMMAaeTCs 10T MUKPOKIMMATOM?

51. OnwumiuTte 0cO0EHHOCTH MUKPOKJIMMAT Jieca.

52. B dgem 3amava kiiaccuuKauy KIMMAaTOB?

53. CkoJbKO THIIOB KiMMaTa B Kiaccudukaruu B. Kenmena?

54. Kaxkoii rinaBHBINA TIPHHIIMIT TTOJIOKEH B OCHOBY Kitaccupukammu JI.C. bepra?

55. Kakoii r/aBHBI TPUHLIMII — TIOJIOKEH B OCHOBY Kiaccudukanuu kiumatoB b.IL
Anucosa?

56. IlepeuncnuTe BO3MOXHBIE MPUYMHBI HM3MEHEHHH KJIMMara Ha OPOTSKEHHH
CyILIECTBOBaHUS 3EMIIH.

57. Tlepeuncnute KpaTKO METOJBI BOCCTAHOBIECHUS KJIMMATOB MPOIILIOTO.

58. Kak MeHsuIcs KIMMaT B HICTOPUIECKOE BPEMSI ?

59. Kaxkue Habmo1anuch M3MEHEHUS KIIMMaTa B IIEPUOJT MHCTPYMEHTATbHBIX HAOTI0IeHHI?

60. KakoBbl OCHOBHBIE IPUINHBI BO3MOXKHBIX aHTPOIIOTEHHBIX U3MEHEHUH KTMMara?

9. CAMOCTOSATEJBbHASA PABOTA CTYAEHTOB

Conepxanue, TpeOOBaHUS, YCIOBUS U TMOPSAJOK OpPraHU3aIlMM CaMOCTOSITEIbHOM paboThI
oOyyaromuxcsi ¢ yuyetoM (opMbl 00ydeHHs] onpenensitoTcsi B cootBercTBUu ¢ «llonmoxxenuem o6
OpraHu3alMi CaMOCTOSITEIbHON paboThl 00yUaIOIIMXCS», YTBEPKACHHBIM Y UYeHbIM coBeToM Yil'Y
(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, N0020MO8KAd K yacax 3a0au,
coaue 3auema, 3K3amena u op.) peghepama u
op.)
1. Beenenue e [IpopaboTka yueOHOTO MaTepHuaia ¢ 4 TECTUPOBAHUE,
WCITOJIh30BaHUEM PECYPCOB yUeOHO- YCTHBIH
METOJIUYECKOTO U UH(POPMAITMOHHOTO ornpoc,
obecneyeHus JUCIUTUINHEI; 3a4CT
e [loaroroBka K TECTUPOBAHUIO;
e [lonroroBka k caue 3adera
2. B03z[ymHa;1 000JI0UKa ° HpopaGOTKa yqeGH()ro Mmarepuala c 4 TECTUPOBAHUC,
MCITOJIb30BaHUEM PECYPCOB yUeOHO- YCTHBIH
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METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO orpoc,
o0ecneUYeHNS JUCIUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHHMIO;
e [loaroroBka K cjade 3auera
3. ConHeuHas paguanus e [IpopaboTka yuyeOHOTO MaTepuaa ¢ 4 TECTUPOBAHHUC,
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- YCTHBIi
METOJAMYECKOT0 ¥ HHPOPMAIIMOHHOTO OIIpoc,
o0ecneUYeHNS JUCIUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHHMIO;
e [loaroroBka k ciade 3a4eTa
4. bapuueckoe noiie u e IIpopaboTka yueGHOro MaTepuana ¢ 4 TECTUPOBAHHE,
BO3/yITHBIC ABM)KCHUS | HCIOJIb30BAaHUEM PECYPCOB yUEOHO- YCTHBIN
METOAMYECKOr0o M HH(GOPMAIIMOHHOTO 01Ipoc,
o0ecneYeHHs JUCIUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHHMIO;
e [loaroroBka k ciade 3a4eTa
5. TemnoBol pexxum e [IpopaboTtka yqe6H0ro Marepuana ¢ 4 TECTUPOBAHUE,
aTMochepsl U 3eMHOI HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
IIOBEPXHOCTH METOIUYECKOT0 ¥ HH(POPMAIIMOHHOTO ompoc,
obecrieueHus AUCIUIIMHBL 3a9CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K cjade 3auera
6. Bona B atmocdepe e IIpopaboTka y4eOHOTrO MaTepHana ¢ 4 TECTHPOBAHHME,
UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- YCTHBIH
METOJIUYECKOTO U HHPOPMAIIMOHHOTO ompoc,
obecrieueHns AUCIUIIMHBL 3a4eT
e [loaroroBka Kk TECTUPOBAHUIO;
e [loaroroBka K cjade 3auera
7. Kmumar n e [IpopaboTka y4eOHOr0 MaTepHaa ¢ 4 TECTUPOBAHME,
KJIMMaTo00pasyroIue HCIIOJIb30BaHUEM PECypCoB y4eOHO- YCTHBIN
(bakTopsI METOANYECKOT0 U HHGOPMAIIMOHHOTO 01poc,
oOecreueHns TUCIUTLINHEL 3a4eT
e [loaroroBka Kk TECTUPOBAHUIO;
o JlonroroBka Kk ciade 3aueTa
8. KJ‘IaCCI/I(l)I/IKaHI/ISI ° Hpopa60TKa yqe6H0ro Marepuania ¢ 4 TECTUPOBAHUE,
kaumartoB. Kimmatel WCITOJIh30BaHUEM PECYPCOB yUeOHO- YCTHBII
3emin METOAMYIECKOr0 U HH(POPMALUOHHOTO onpoc,
obecriedeHns AUCIUTUIHHBL, 3aqcer
e [loaroroBka K TECTUPOBAHHUIO;
e [loaroroBka K caade 3adera
9. U3meHeHwms KIMMara e [IpopaboTka yueOHOTO MaTepHuaia ¢ 4 TECTUPOBAHHUE,
WCITOJIh30BAaHUEM PECYPCOB yUIeOHO- YCTHBIH
METOJIUYECKOTO U HH(POPMAITMOHHOTO 01poc,
oOecreueHns TUCITUTIIAHEL 3a4€T
e [loaroroBka Kk TECTUPOBAHHUIO;
e [loaroroBka K cjade 3adera
Bcero 36
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10. YYEBHO-METOAUYECKOE U HUH®OPMAIMOHHOE OBECIEYEHHUE

JUCHUIINHbBI

a) Cnucoxk peKkoMeHAyeMOM JINTepaTypbl
OCHOBHAS:

1. Tlokporckas E.H., Dxonoruueckas xumus armocdepsl YueoHnoe mocodbue./ E.H. ITokpoBckas -
M. : U3patensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7 - Tekcrt : anmekTponHsbIi // DbC
"KoncynbTant crynenra” : [caiit]. - URL
https://www.studentlibrary.ru/book/ ISBN9785432302267 html

2. Myprazos, A.K. ®usuka 3zemimn. KoCMUueckue BO3AEHCTBHS Ha T'€OCHCTEMBI : yueOHOE
nocobue st By3oB / A. K. MyptazoB. — 2-e¢ u3j., nepepad. u norn. — MockBa : M3natenbcTBo
FOpaiit, 2019. — 268 c. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-11473-7. — Tekcr :
anextponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/445341

AOIMOJTHUTECJ/IbHAA:

1. KYSHCI_[OBa, 9. A. FI/I,Z[pOJ'IOl"I/IH, MCTCOPOJIOTHUA WM KIIMMATOJIOIHA: KIMMATHYCCKHUC PACUCThI

yuebHnoe nocobue / 3. A. Ky3znenosa, C. H. CokonoB. — HwmxueBapToBck : HikHeBapTOBCKHIA
rocynapcTBeHHbI yHUBepcuter, 2019. — 86 c¢. — ISBN 978-5-00047-509-6. — Tekcr :
IEKTPOHHBIA // DnekTpoHHO-OMOMMoreuHas cucrema IPR BOOKS : [caiit]. — URL:

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

2. ®egopos B.M., Uncomsmust 3emiin U coBpeMeHHbIe n3MeHeHus kimmata / B.M. ®enopos - M. :
OU3SMATIIMUT, 2018. - 232 c. - ISBN 978-5-9221-1761-6 - Tekct : anektpoHHbt // DBC
"KoncynpTant crynenra" : [caiit]. - URL
http://www.studentlibrary. ru/book/ISBN9785922117616 html

3. Xaxanuna, T. . Xumus okpyxaromieil cpespl : yueOHUK [T akaJeMuIeckoro OakaiaBpuara /
T. W. Xaxanuna, H.I'. Hukutuna, U. H. IleryxoB. — 3-e wu3z., mepepab. u jom. — Mocksa :
UznatenbcrBo KOpaiit, 2019. — 233 ¢. — (bakanasp. Akagemudeckuii kypc). — ISBN 978-5-534-
00029-0. — Tekcer : anekrponHsii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/431145

4. O6onenckuit, B.H. Kpartkuii kypc wmereoponoruu/ B. H. O6onenckuit. — Mocksa :
UznatensctBo Opaiit, 2019. — 200 c. — (AnTtonorus meicnu). — ISBN 978-5-534-10497-4. —
Tekcer : anextponnsiii / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/444631

y4eOHO-MeTOANYeCKasn:

1.CanaxoBa P. X. MeTonuueckre peKOMEHIAIMH ISl BBITIOJHEHUSI CAMOCTOSITEIFHOW paboThI

CTYACHTOB I10 JUCHUIUIMHE «Y4ueHue 00 aTMocdepe» i HIKOJIOrHuecKoro (hakynpreTa / P.X.
CanaxoBa; VYal'V, Okon. d¢ak. - VYaesHock : VYal'V, 2019. - 3arm. ¢ 3KkpaHa;
HeomnyOnukoBanHblll pecypc. - OnekTpoH. TekcToBble maH. (1 ¢aitn : 279 Kb). - Tekcr :
3JIEKTPOHHBIN. http://lib.ulsu.ru/MegaPro/Download/MObject/5181

Cornacosano:

I’ xmm,m oubamorekaps Hb Yal'V /Cragonsuukosa J1.P //’/Iffxw_ 16.04.2024 1.

JIOKHOCTY COTPY MUK MiyunOi Ondano TCKM OHO NOANKCS

0) mporpaMMHOe oOecriedeHue
1. OC MicrosoftWindows
2. MicrosoftOffice 2016

3. «MoiiO¢uc CtanaapTHBIIN»
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IIpogheccuonanvnvie 6azvi OanHbLX, UHPOPMAYUOHHO-CNPABOYHBLE CUCTNEMbL

1. D1eKTPOHHO-01G./1HOTeYHbIe CHCTEMbI:

1.1. Iludposoit ob6pazoparensHblii pecype IPRsmart : snekrponHo-6ub1noTeunas cucrema :
caitt / OO0 Kommnanus «Aii [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— PexxuMm mocrtyna: aisi 3aperucTpup. rnojib3oBaTtesei. - TeKcT : 3eKTPOHHbIA.

1.2. O6pasoparensuas miargopma IOPAUT : oGpasoBarensHEIi pecypc, 3NEeKTpOHHAS
Gubanoreka : caiit / OO0 Diexrponnoe msgarenbetBo «FOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pesxum Joctyna: JJist 3aperucTpup. Mojab3oBartesei. - TeKCT : 2IeKTPOHHBIN.

1.3. basza mauHbIx «DiekTpoHHas Oubimorexa Texuuueckoro BY3a (3BC «KoncyneTaHT
CTYZIEHTa») : DJIEKTPOHHO-OubaHoTeyHas cucrema : caiit / OOO «Ilomutexpecypc». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum nocTtyma: st 3aperucTpup.
roJib3oBaTesiel. — TeKCT : 2JIeKTPOHHBIH.

1.4. KoHcynbTaHT Bpaua. DJIEKTPOHHAs MeIULMHCKas Oubimoreka : 6a3a JaHHBIX : caiiT /
OO0 «Beiciiasi [mIKOJAa OpraHU3alldd ¥  yIpaBieHHs 3apaBooxpaHeHHeM-KoMIlieKcHbIH
MEIUIIMHCKHI KOoHcanTUHI». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyIIa: JUlsl 3apeTUCTPUP. TOIb30BaTene. — TeKCT : 2IIeKTPOHHBIN.

1.5. Bonbias MeguIMHCKas OuOIHOTEKA | 2JIEKTPOHHO-Oubmoreynas cucrema : caiir / OO0
«Bykam». — Tomek, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyna: mais
3apEerucTpUp. molib3oBareneif. — TeKCT : 2JIeKTPOHHBIN.

1.6. DBC Jlaus : asiekTpoHHO-0HOMHOoTeuHast cuctema : caiit / OO0 DBC «Jlanpy». — CaHKT-
ITerepbypr, [2024]. — URL: https://e.lanbook.com. — Pexxum joctyna: iuist 3aperucTpup.
nosib3oBatesiel. — TeKkcT : 3JeKTPOHHBIH.

1.7. OBC Znanium.com : 3JIeKTPOHHO-OMOIMOTeUHas cuctema : caidt / OO0 «3HaHuym». -
Mockasa, [2024]. - URL: http://znanium.com . — Pexxum gocTyna : 1j1s 3aperucTpup. Noab30BaTeleH.
- TeKcT : 2IeKTPOHHBIH.

2. Kouncyabranrlliroc [DexkTpoHHBIN pecypc]: crnpaBovHasi mpaBoBasi cuctema. / OO0
«Koncynprant Ilmrocy - DnextpoH. nas. - Mocksa : KoncynstantlIimroc, [2024].

3. eLIBRARY.RU: nayyHas osnexTpoHHas OubGmuoreka : cait / OOO «Hayunas
Dnekrponnas Bubmmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum moctyna : aist
aBTOpPH3. Iosib30BaTesel. — TeKeT : 2IeKTPOHHBIH

4. @enpepajabHasi rocyaapcrseHHass HHpopmaunuoHHasi cucrema «HanmonaabHas
3JeKTPOHHAsI GHOIHOTEKA» : dNIeKTpOoHHast 6ubimoreka : caiit / PI'BY PI'b. — Mocksa, [2024]. —
URL: https://u36.pd. — Pexxum moctymna : ais nosib3oBaTesiel HayuHoit 6ubimorexu. — Texcr :
3JIEKTPOHHBIH.

5. Poccuiickoe obpa3zoBanue : (henepanbublii noprai / yupeauteib PIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 21€KTPOHHBIH.

6. DnexTpoHHasi 6ubamoTeuHas cucremMa Yal'V : Moaynb «3ieKTpoHHast GuOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lara Dxcmpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUISI TIOJIb30BaTeNe HayqHOH OubnnoTeku. — TeKCT : 2IeKTPOHHBIH.

WnxeHep Beaymmi W [ypenxo FO.B. 2024
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11.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

AyauTtopun i1 OPOBENCHUS JEKIMU M CEMUHAPCKUX 3aHATUH, JUIS MPOBEACHUS
TEKYLIEro KOHTPOJS W MPOMEXKYTOYHOM aTTecTallud, TIPYNIOBBIX M WHIUBUIYAIBbHBIX
KOHCYJIbTAIU .

AyauTOpHM YKOMIUIEKTOBAHBI CIICIHATM3UPOBAHHOM MeOenblo, y4eOHOH TOCKOI.
AymuTopun Al MPOBENCHMS JIEKIMKA O0OpYAOBaHBI MYJIbTUMEAUHHBIM O00OPYAOBaHHEM
UL TpefocTaBieHHs — uHpopManmuu  Ooibmiol  ayautopuu. llomemenus s
CaMOCTOSITENIbHOW PabOThl OCHALICHbI KOMIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
nomkimodeHust Kk cetw «MHTepHer» u oOecrmedeHMeM JOCTyna K  3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaATEIBHON Cpelie, ANEKTPOHHO-OOIMOTEYHON CHCTEME.

12.CHEHUAJIBHBIE YCJIOBHUSA AJIS1 OBYYAIOLIUXCSA C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

B ciydae HeoOXOaMMOCTH, OOYYAIOIIUMCS W3 4YHCIA JIMII C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 370POBbsi (TI0 3asiBICHHIO O0YYArOIErocsl) MOTYT MPEAiaraTbCsi OIHH W3
CJICAYIONIMX BapUaHTOB BOCHPUATHS HWHOOpPMAMK C YYETOM WX WHIUBUAYATIbHBIX
MCUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUI JIMI] ¢ HAPYIICHUSMHU 3pEHUs: B TIeYaTHON popme yBennueHHBIM mIpudToM; B
dbopme IMEKTPOHHOTO JOKyMEHTa; B (popme aynuodaiina (mepeBoj yueOHBIX MaTepUaIoB B
aynuodopmar); B nedatHoi (opme Ha s3bike bpaiins; WHAMBUAYaIbHbIE KOHCYIBTAI[UU C
IpUBJIEYEHHEM TU(DIIOCYpI0TIEPEBOIUNKA; HHANBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

— NS JUI ¢ HapyLWEHWsAMM CilyXa: B INe4daTHOM (opme; B (GopMe 3JIEKTPOHHOTO
JOKYMEHTa; BHJI€OMAaTepuasbl C CyOTUTpaMy; WHJIMBUIYyaJbHbIE KOHCYJIbTAllUU C
NPUBJICUEHHEM CYPJIOTIEPEBOJUNKA; HHANBUIYAIbHBIE 3aJJaHNs U KOHCYJIbTALIUY;

— JJIA JIML ¢ HAPYIICHUAMHA OIIOPHO-ABUTATCIIBHOTO aIlliapara: B MeYaTHOU (l)opMe; B
(bopMe QJICKTPOHHOI'O OOKYMCHTA; B (bopMe ayﬂnoq)aﬁna; HUHAUBUAYAJIBHBIC 3alaHUA U
KOHCYJIbTallhH.

- B ciydyae HEOOXOIMMOCTH UCIOJIB30BAHUS B YUeOHOM TMpolecce YacTHIHO/
UCKJTIOUUTENHFHO JAUCTAaHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJOTHM, opranuzaus padotsr [1I1C
¢ obyyatommmucs c¢ OB3 u wuHBamugamu mnpeaycMaTpUBaeTCs B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM cpesie ¢ yYeTOM MX WHAMBHUIYAIbHBIX MCHUXO(PH3MUECKUX
0coOeHHOCTEH

Pa3paboTunk noueHT kadenpst BOull [Hxmap A.A.
16.04.2024 r.
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