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1. HEJHU U 3ATAYU OCBOEHU A TN CLHUIIJIMHBI
Leaun ocBOeHNSI JUCHUNIMHBI:
- JaTh CTyJEHTaM OOUIMe CBEJEHUS O 3aKOHOMEPHOCTSAX aTMOC(EpPHBIX MPOIECCOB U SBICHUHN U
MOKa3aTh UX CBS3b C KU3ZHEEATEIbHOCTBIO JIECHBIX SKOCHUCTEM;
- chopMHpOBATH Y CTYACHTOB CUCTEMY 3HAHUN B 00JaCTH JIECHONH METEOPOJIOTHH U KIIMMATOJIOTUH;

3aaun 0cBOeHUS TUCHUILIHHBI:

® U3YYUTh CTPOCHHUE M CBOMCTBA aTMOc(epbl: PU3NUECKUE MPOILECCH B aTMochepe, Terio-
000pOT U BIAroo0OpOT, pauallMOHHBIN PeXXHUM, IBHKEHHUE B aTMOcdepe;

® U3YYHUTH BIUSHHE aTMOC(HEPHBIX MPOIECCOB M SBJICHUI HA JieC; UMETh IOHITHE O MUK-
poKJIMMare Jeca;

® 03HAKOMHTHCS C OCHOBHBIMH METEOPOJIOrMYECKUMH MPUOOpaMH, METOJaMU W3MEPEHHH,
IPOBECTH METEOPOJIOTHYECKHE HAOIIOICHHUS;

® HAy4YHTh YCTAHABJIMBATH CBS3U MEXKIY METCOPOJIOTMYECKMMHU SJIEMEHTAMHU M JIECHON
PacTUTENBHOCTHIO

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JucuuruimHa «YueHue o0 armocdepe» OTHOCUTCS K JAUCHUINIMHAMHA TIO BBIOOpY

b1.B./IB.04.02. M3y4aetcst B TpeTheM CEMECTPE BTOPOTO Kypca.

3. IEPEYEHD IIVTAHUPYEMbIX PE3YJIBbTATOB OBYYEHMUSA 11O JUCIUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJbBTATAMMUM OCBOE-

HUAA OIIOII

ITporecc n3yueHus! TUCIMIIMHBI HAIPaBJIeH HAa (OPMUPOBAHUE CIIETYIOINX KOMIETECHITHIA:

Kox m nHaumenona-
HHeE pean3yeMoit
KOMIeTEeHINH

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHUSs MO TUCIHIJINHE
(MOayJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS KOMIIe-
TEeHIIUH

[TK-6: ciocobHo-
CTbIO IPUMEHSATH
HOBBIC 3HAHUS 110
OHMOJIOTHH U KOJIO-
TUH Jieca MpH Ipo-
BEJICHUH TOJIEBBIX U
1a00paTOpHBIX Ha-
YUHBIX HUCCIIE0BA-
HUU B pa3JIMYHBIX
KJIUMaTHYECKHUX,
reorpaUuecKux u
JIECOPaCTUTEIbHBIX
YCIIOBUSIX TIPH pa3-
JIMYHOW UHTEHCHUB-
HOCTHU WX HUCIIOJIb30-
BaHUs

3HaTh:

- COCTaB U CTPOCHHE M OCHOBHBIE CBOMCTBA KakK cpeibl 0OMTaHUS pac-
TEHUH; 3aKOHOMEPHOCTH (POPMHUPOBAHUS PATUAIMOHHOTO, TEILIOBOTO U
BOJHOI'O pexuma aTMoc(epbl U 3¢eMHOM OBEPXHOCTH; OCHOBHBIE ITOT0O-
noobpasytomiue (HakTopbl, CYIHOCTh aTMOC(EPHBIX MPOILIECCOB, MTPHUYIHU-
HBI UX BOBHUKHOBEHHUS M MEPHI OOPHOBI ¢ HEOIArONMPUATHEIMH METE0PO-
JIOTUYECKUMHU SIBJICHUSIMU.

- OCHOBHBIE KJIMMaTooOpa3yromue GakTopbl, HOHATUS KIUMaTa, MUKpPO-
KJIMMaTa ¥ UTOKIIMMATA, METOABI OIICHKHU KJIMMAaTa sl JISCHOTO XO035H-
CTBA; yCTPOWCTBO U IMpaBHIia HAOMIOACHUHN 110 CTAHIAPTHBIM U MOJIEBBIM
METEOPOJIOTUYECKUM MPUOOpaM 3a TeMIIEpaTypol U BIIAXKHOCTHIO BO3-
JlyXa, COJTHEYHOM pajuanueil, CKOPOCTbIO W HAINpaBICHUEM BETPa, KO-
JTUYECTBOM M MHTEHCHBHOCTHIO OCAIKOB

Ymers:

- TIPaBWJIBHO OIICHUBATh CKJIAJBIBAIOIIUECS IOTOJHBIC YCIOBUS U UX
BIUSHUE Ha OKPY)KAIOIIYIO Cpely; OpraHu30BaTh B cilydyae HEOOXOMIU-
MOCTH, MUKPOKJIMMATHYECKHE HAONIOJICHUS 3a TapaMeTpaMu OKpY-
YKAIOIIEH Ccpebl

- TIPAaBWJILHO OIIEHUBATh OCOOCHHOCTH TEIJIO U BIAroo0ecredeHHOCTH
Pa3IMYHbIX MEPUOJ0B BEreTaliy PacTeHU MyTeM pacueTa KOMILIEKC-
HBIX arpoKJIMMATHYECKHUX MOKa3aTellel; MPaBUIbHO COCTABIISITh arpok-
JTUMATUYECKYIO0 XapaKTepUCTUKY paiioHa IeATEIbHOCTH WHXKEHepa Jiec-
HOI'O XO351MCTBa

dopma A
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Baaners:

-3HaHUSIMU TI0 3P (HEKTUBHOMY HCIOJIB30BAHUI0 OMOKIMMATHYECKOTO
MOTEHIIMAajIa pEruoHa

- METOJMKOHN pacueTa KOMIUIEKCHBIX Moka3zaTenen 3acynumBoct (I'TK
Censaunosa, KY Illamko); MmeTonamu moucka u oOMeHa uHQpopMarmei
B INI00AJIBHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETSX.

4.0BIAA TPYJOEMKOCTbDb JUCHUIIVINHBI

4.1. O0beM TUCUMILVIMHBI B 3a4eTHBIX equHHIAX (Bcero): 3 3ET
4.2. no BuaaM y4eOHoii padoTsI (B yacax): 108

KoauvectBo yacoB (popma o0yueHust — ouHast)
Bup yuye6Hoii padoThi Bcero no B T.4. [10 ceMecTpam
IVIAHY 1 2 3 4
1 2 3 4 5 6
KoHnTtakTHas paboTta oOyJaronimx- 54 - - 54 -
Csl C TIPEeroIaBaTeNieM B COOTBET-
ctBuu ¢ YII
AyZIUTOpPHBIE 3aHATHSL:
o Jlekuuu 18 - - 18 -
® CEeMHHAaphl U MPAKTHYECKHE - - - - -
3aHSATHUS
e j1a0oparopHbie pabOTHI, ITPaK- 36 - - 36 -
TUKYMBI
CamocrosTenbHas paboTta o4 - - o4 -
®dopma TeKylIero KOHTPOJId 3Ha- | TECTUPOBa- - TECTHUpPOBa-
HUU ¥ KOHTPOJISI CAMOCTOSTEIb- HUE, HUE,
HOU pabOTHI: TECTUPOBAHUE, YCTHBIN YCTHBIN
KOHTp. paboTa, KOJUIOKBUYM, pe- oIpoc oIpoc
depat u 1p. (He MEHee 2 BUJIOB)
Kypcosast pabora - - -
Buasl mpoMexyTouHOM aTTecTa- 3a4eT - 3a4eT
1uu (IK3aMeH, 3a4eT)
Bcero 4acoB no quCIHUIIHHE 108 - 108

*B cnyuae HeobX00uMOCmu UCNONb308AHUSL 8 YHEOHOM Npoyecce YaCmMUu4YHO/UCKTIIOUUMENbHO OUc-
MAHYUOHHBIX 0OPA308AMENbHBIX MEXHOL02UN 6 mabauye uepe3 cleul YKA3bleaemcs KOIUYecmeo
yacos pabomwl I1IIC ¢ obyuarowumucs 01 nposedeHus 3aHAMuUL 8 OUCMAHYUOHHOM opmame ¢
NPUMEHEHUEM INeKMPOHHO20 0OYUeHUs.
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4.3 . Conep:xaHue IMCUUILINHBI (MoayJisi). PacnipeaesieHue 4acoB 1o TeMaM U BUAaM

yueOHoii padoThI:

®opma o0yueHus — ounas

Buab! yueOHBIX 3aHATHI

AYIUTOPHBIE 3aHATHSI

Dopma Te-
NpPaKkTu- | Jadopa- |3aHATHA B
Hazpanmue pa3aesioB u Tem | Beero YecKHe | TOpHBbIe | HHTepaK- LRI TR IR0
Jlekuuu | 3aHATHS, | pad0OThI, | TUBHOI HTeaBHAN Tpo']m? Ha-
ceMHHA- | IpakTu- | ¢Gopme 0D i
pbl KYMBbI
1 2 3 4 5 6 7 8
1. Bsenenue. 12 2 - 4 3 6 TECTUPOBA-
HUE,
YCTHBIN
oIpoc
2. Atmocdepa u aec 12 2 - 4 3 6 TECTUPOBA-
HUE,
YCTHBIN
orpoc,
3. Pagmanmonsslii pe- 12 2 - 4 3 6 TECTUPOBa-
KUM aTMOC(hephI U HUE,
3€MHOM MOBEPXHOCTHU YCTHBIN
orpoc,
4. BozngymHsble TeueHusa | 14 2 - 6 3 6 TECTUPOBa-
B aTMoc(epe HUE,
YCTHBII
orpoc,
5. Temnnosoii pexxum 12 2 - 4 3 6 TECTUPOBa-
3€MHOM MMOBEPXHOCTHU HHUE,
u atMochepsl YCTHBIN
oTpoc
6. Boxsnoii map u Boma | 16 2 - 8 3 6 TECTUPOBa-
B aTMoc(epe HUE
YCTHBIN
oTpoc
7. Kmumar u xnumaro- 10 2 - 2 3 6 TECTUPOBA-
oOpa3syromue mpo- HUE,
L[ECChI YCTHBIN
orpoc,
8. T'eorpaduueckoe 10 2 - 2 3 6 TECTUPOBA-
pacnpenenenme Kiu- HUE,
MaTHYECKHX 30H 10 YCTHBIN
3eMHOMY HIapy oTpoc
9. JluHaMuka KIumara 10 2 - 2 3 6 TECTHPOBA-
HUE,
YCTHBII
oTpoc
NUTOI'O: 108 18 - 36 27 o4 -

dopma A
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5. COAEPKAHUE JUCHUILINHBI (MOYJIST)

Tema 1. BBenenne.

Jlekuus -Bu3yanuzanus

[Ipeamer mereoponoruu. [Ipenmer necHoit meteoposioruu. 3ajiauu Kypca. OCHOBHbBIE IOHATHS Me-
TEOpOJIOTHU. MeTeoposiornyeckre BeIMYuHbl. B3anuMoielicTBre Jieca ¢ OKpy»Karouien cpenoi. Me-
TOJIbI UCCIICOBAaHUI M OpraHM3alusl METEOpOJIOTHUeCKUX HabmoneHuit B Poccun. Mereoposoru-
yeckue HabmoaeHus B Jiecy. OCHOBHBIE 3Talbl pa3BUTUSA MeTeoposoru. KpaTkas ucropus pa3Bu-
THUS JIECHOH MeTeoposioruu. MeXayHapoIHOe COTPYIHUYECTBO B 00JacTH MeTeoposioruu. Ilons-
THS «aTMocdepay, «rmoroaa», «kauMmar». [IpumeHnenue kapt. Mereoponoruueckas cetb. BMO.
Bcemupnas knmumartuueckas nporpamma (BKII).

Tema 2. ATmMocdepa u Jiec.

Jlekuus -Bu3yanuzanus

Atmocdepa kak cpena ooutanus. Bnusaue meteoponorndeckux haktopos Ha jec. CocTaB BO3ay-
Xa B HIKHHX cJ0sX aTMocdepsl. CocTaB BO3ayxa B BBICOKHX CIIOAX aTMocdepsl. Bricota u macca
atmocdepsl. CoctaB Bo3ayxa B jecy. CtpoeHue arMocdepsl.

Tema 3. PagnannoHHbli peskuM aTtMocdepbl M 3¢MHOI TOBEPXHOCTH.

Jlexuus- KOHCyIbTALNS

OnexTpoMarHuTHas paguanus. CojaHue Kak MCTOYHMK panuanuu. ConHeuyHas pajguanus U ee
CIIEKTPaJIbHBIN cocTaB. V3MeHeHWEe COTHEYHOU paJualvy MIPH MPOXOXKACHUH atMocdepsl. Paauna-
IIMOHHBIN 0aaHC 3eMHOM MOBEPXHOCTH. TerIoBo Oananc 3eMHON MOBepXHOCTU. DOTOCHHTETHYC-
CKM akTUBHas paguanus. CoaHeuyHas paauanus B JIeCy.

Tema 4. Bo3nymnblie Teuenusi B atMmocepe.

Jlekuus- Bu3yanuzanus

Berep. Cunbl, onpenensiomue ABWKEHHE Bo3ayxa B atMocdepe. CyTOUHbBII U TOAOBOM X0 BETpa
y 3eMHOUM moBepxHocTu. OOmas nupkymsus atMocdhepsl. Mectabie BeTpbl. CyxoBen. Brnusaue
jeca Ha BeTep. bapuyeckoe nose, Gapudeckue cucteMbl. CyTOUHBINA U TOAOBOM X011 aTMOC(HEPHOTO
JIABJICHUS.

Tema S. TenJioBo¥ pe:KUM 3€MHOM MOBEPXHOCTH U aTMOC(hepbl

Jlekuus Bu3zyanuzanus.

TemoBoii pexxuM 1no4B U BojgoeMoB. HarpeBanue u oxnaxaenue 1nous. CyTOUHBIN U TOAOBOM XOJ
Temneparypbl mo4uBsl. OCOOEHHOCTH HArpeBaHUs U OXJIaXxaAeHus BojoeMoB. [Ipomep3aHue mOYBEI.
TennoBoii pexxum armocdepsl. [Ipoueccsl HarpeBaHus U OXJIAXICHUS BO3AyXa. BiusHue cymu u
BOJIOEMOB Ha TeMIieparypy Bosayxa. MHBepcuu temnepaTypbl. CyTOUHBIA M TOJIOBOM XOJ TEMIIE-
paTypsl Bo3nyxa. 3amopo3ku. Henepruoanueckne M3MEHEHHs TEMIIEpaTypbl Bo3ayxa. Mexaycy-
TOYHAsi ”3MEHYNBOCTh TEMIIEPATyphl BO31yXa. 3aKkoHbI Dyphe.

Tema 6. Boasinoii map u Boga B armocgepe

Jlekuus - BU3yanuzamus

XapakTepUCTUKU BIaXXHOCTH Bo3ayxa. Konnencauus u cyonumanus B atMocdepe. [locrymnenue
BOJISIHOTO Mapa B atMocepy. Mcnapenue ¢ moBepxHocTH Bofbl. lcnapeHue ¢ mOBEpXHOCTH MOYB
U pacTUTENbHOCTH. TymaHsbl U AbiMKa. O6naka. MexayHapoaHas Kiaccugukaus oonakoB. OOpa-
3oBaHue o0sakoB. Ocanku. O6pa3zoBaHre 0CaIKOB M UX BUIbl. CYTOYHBIM W rOJ0BOW XOJ OCaJIKOB
ATMoc(epHbIe 0caJIKi M CHEXXHBIN MOKpOB. BrusiHue seca Ha ocaaku. 3acyxa. ['posa.

Tema 7. KiiumaTt u kamMaTooopa3ymonue npouecchl.

Jlekuus -KOHCyJIbTaUA

[Tonsitue o kimmare. KimmmarooOpasyrommue nporecchl. ['eorpadgudeckue dhakTopbl kinumara. Teo-
puu KiInMata. BiausiHue pacTuTenbHOro moKpoBa Ha KiIMMar. BinsHue necHON pacTUTENBHOCTH Ha
knumat. Knumart neca (¢uroxnumar). [Tonstue MukpokiumaTta. MeToabl UCCIETOBaHUS MUKPO-
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KJMMara. MUKpoKImMMar seca.

Tema 8. I'eorpauueckoe pacnpenejieHue KIMMATHYECKUX 30H 110 3eMHOMY LIapy.

Jlekuus -Bu3yanusanus

['eorpaduyeckas 30HATBHOCTb, HHIEKCHI CYXOCTH U Kod(urmenTs! yBnaxuenus. Kimaccudukamms
knuMaToB. [IpuHIunB knaccudukanuu kauMaroB. Kinaccudukaiuys KIMMaToB 3€MHOTO IIapa o
B. Kenneny, JI.C. bepry, b.Il. Anucoy. Krnaccudukanus kmumaroB mo M.U. Byneiko u A.A.
I'puropseBy. Knumarndeckue 30Hb1 1 0071actu Ha Tepputopun CHI'

Tema 9. /IlunamMuka KJauMaTa.

Jlekuus - KOHCyJIbTaIUsA

W3menenus u konebanus kaumata. EctecTtBeHHble (aKTOpbl H3MEHEHHS KIIMMaTa. AHTPOIIOTEHHbIE
(dakTopbl U3MEHEHHSI KITUMaTa. MeTo bl peKOHCTPYKIIMHA U U3YYCHHs KIMMATOB. J[eHIpOKINMaTO-
jorusi. VIsmMeHeHue KiMMaTa B MEepUOJ MHCTPYMEHTaIbHbIX HabmoaeHuil. CoBpeMeHHbIE TeH]ICH-
[[UU U3MEHEHUS KJIMMAaTa Ha TEPPUTOPHUH Y IbTHOBCKOW 00TIaCTH.

6. TEMbBI MIPAKTUUYECKNX U CEMUHAPCKUX 3AHSTUI
JlauHbIil BUg paboThl HE TpeaycMoTpeH Y11

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI
Tema.l. BBenenue.
JlaGoparopnas paoora 1.

Opraau3anusi METeOpPOJIOTUUECKUX HAOIIOICHUH.
[lenpb- MO3HAKOMUTHCS C OCHOBHBIMH METEOPOJIOTHUYECKUMH MPUOOpaMH, METOJaMU H3MEpEHUH,
MIPOBECTH METEOPOJIOTHIECKUE HAOIIOICHUSI.
B pesynbrare BHIMOTHEHHS TA0OPATOPHBIX paOOT CTYACHTHI OJKHBI 3HATH YCTPONUCTBO U MIPHHIIHIT
JIEHCTBHSI METEOPOJIOTUUECKUX MTPUOOPOB, O MpoIeccax, MPOTEKAIOMUX B aTMocdepe, O Moroje u
€€ U3MCHECHUSIX.
[To okoHUaHMM KaI01 Ja00paTOPHOI pabOTHI CTYICHT ClIa€T OTYET B MUCHbMEHHOM BHUJIE.
Bonpocsl k Teme.

1. KakoBbl TpeOOBaHMS K METEOPOIOTHUECKOH TII0MAaKe?

2. HazoBuTe OCHOBHBIE METEOPOIOTHUECKHUE TPHUOOPHI?

3. KaxoBsl TpeboBaHUS K HA3EMHBIM METEOPOJIOTHICCKUM HAOTIOICHUSIM.

4. B kakue CpoKH MPOBOJATCS METCOPOJIOTUIECCKIE HAOTIOACHUS?
MeTteoponorndeckrue HaOMIOEHUS - 3TO U3MEPECHUS M KAYECTBEHHBIC OIIEHKH METEOPOIOTHIECKUX
DJIEMEHTOB | sBIIeHUH. K HUM OTHOCSTCS : TeMIepaTypa, BIaXXKHOCTb, JaBJICHHUE, BETEep, 001ad-
HOCTbh, OCaJIKH, TYMaH, METENb, IPo3a, BUAUMOCTh. CI0/1a e MPUCOCTUHSIOTCS U HEKOTOPHIE BEJH-
YUHBI, HETIOCPEICTBEHHO HE OTPAXKAIOIINE CBOMCTBA aTMOC(EPHI HITM aTMOC(HEPHBIX MPOIIECCOB, HO
TECHO C HUMU CBsI3aHHBIC. DTO TEMITepaTypa MOYBBI WJI MTOBEPXHOCTh BOJIbI, UCIIAPEHUE, BHICOTA U
COCTOSTHUE CHEIKHOTO IMTOKPOBA, MIPOIOIKUTEILHOCT COTHEYHOTO CUSHUS, COTHEUHOE U 36MHOE
U3IIy4eHHE, aTMOC(EpPHOE IIEKTPHUIECTBO. DKCIIEPUMEHTAIBHBIC UCCIIEA0OBAaHUS TPOBOIATCS KaK B
71ab0paTOPHBIX, TaK U B MPUPOTHBIX YCIOBUSX. OTBITHI B 1a00PaTOPHBIX YCIOBUSX IMO3BOJISIOT JIe-
TaJbHO U3YYUTh B3aUMOCBSI3U MEXKY OTACIbHBIME (paKTOpamMu, HabJt01aeMbIMU B KAKOM-JIHOO
METEOPOJIOTUIECKOM Ipoliecce. DKCIEPUMEHTaIbHbIC UCCIICIOBAHMS B HATYPHBIX YCIOBHSX IO aK-
TUBHOMY BO3/ICHCTBHIO HA METECOPOJIOTHICCKUE MTPOIIECCHI BBITIOIHSIIOTCS C eI pa3padOTKH
MPAKTUYECKUX METOJIOB CO3JaHUS M PACCESIHHS 00JIaKOB, TYMaHOB | JIp. TeopeTHUeCKHe METOIbI
0a3upYyIOTCS HA UCTIOJIB30BAHUN MaTEMAaTHUECKUX MOJICIICH pa3InYHbIX aTMOC(HEPHBIX MPOIIECCOB.
BaxueimumM HarpaBI€eHHEM dTOTO METO/Ia SBJISIETCS] COBEPIICHCTBOBAHUE TEXHUKH TIPOTHO30B T0-
ronbl. Imest geno ¢ atMocepHBIMU SBJICHUSAMHU OOJIBIIIOTO MaciiTada, HeoOXoAruMa TaKasi OpraHu-
3arsi HAOMIOACHUN, KOTOpast MO3BOJIIIIA OBl HEMPEPHIBHO CIEANTH 32 COCTOSTHHEM aTMoc(epsl Ha
BCEM 3€MHOM IIIape U Ha pa3HbIX BhICOTaX. [[0ATOMY B KaK10#1 CTpaHE CYIIECTBYET CETh METEOPO-
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JIOTMYECKUX CTaHLUH, Ha HUX MPOBOISTCS PEryJsspHbIe HAOIIOIEHHS 32 BCEMH METEOPOJIOruye-
CKMMH BeIM4rHaMU. Ha HEKOTOPBIX CTaHIMSIX B AOIMOJIHEHUE MPOBOJAAT adpOJIOTUYECKUE HAOII0-
JeHus (TeMIepaTtypa, BIaKHOCTh, IaBICHUE U BETEp Ha Pa3IMYHBIX BHICOTAX B CBOOOIHOI aTMO-
chepe); akTHHOMETpUYEeCKUE (TTPUXO-PACX0/1 COTHEUHON paiMaliiy Ha IIOBEPXHOCTH 3eMIIH B Oa-
JaHC ee JUIMHHOBOJIHOBOT'O U3JIy4€HUSs); TPaJeHTHBIC HAOM0IeHHs (BEeTep, TeMIepaTypa U BiIax-
HOCTb BO3]lyXa Ha ypoBHAX 0,5 1 2 M OT MOBEPXHOCTH, a TaKkKe TeMIlepaTypa MOYBbl Ha IOBEPXHO-
cTH U TIyonHax ot 5 1o 20 cm).  OcHoBHBIM 3BeHOM Pocruapomera siBisiercst I'ocynapcTBenHas
cucTeMa HaOIOJICHUH U KOHTPOJIS HAJl COCTOSTHUEM MPUPOIHOM Cpelibl, 3a7a4a KOTOPOH - OCyIIle-
CTBJIEHHE BCEro KOMILJIeKca paboT 1O MPOU3BOICTBY Halr01eHui, 00paboTke nH(pOpMAIUU O Te-
KYIIEM COCTOSIHUU pUPOIHOM cpenbl. CucTeMa MojydyeHHs JaHHbIX (cucTeMa HaboIeHui) o
COCTOSIHMM MPUPOJHON CPEIbl COCTOUT U3 JIBYX MOJICUCTEM: Ha3€MHON U KOCMUYECKOMN (CITyTHU-
KOBOI1). B HazeMHy10 MOJACUCTEMY BXOJAT: CETh HA36MHBIX METEOPOJIOTUYECKUX CTAaHIIUH U 1O~
CTOB, aPOJIOTMUECKUX CTAHLIUN, CTAHLIMHA PAKETHOIO 30HAUPOBAHUS, IYHKTOB CAMOJIETHOTO 30H-
JTUPOBAHUS, MOPCKUX U OKEAHUYECKUX CTaHIINM, HOHOC(HEPHBIX, TEOMArHUTHBIX, FETMOPU3UIECKUX
CTaHILIMH, TYHKTOB KOHTPOJIS 3arpsI3HEHUS OKPYKAIOLIEH Cpeabl U Ap.

Cucrema HaOIIOATENBHBIX MYHKTOB 00Opa3yeT ['ocynapcTBEeHHYIO C€Th, OCHOBHYIO IOJIIO
KOTOPBIX COCTaBJISIE€T CEThb HA3eMHBIX MeTeopojiornueckux craHuui u nocros |, I, 1l pa3psgos,
OTJIMYAIOIINUXCS COCTaBOM OOOpYyIOBaHUS M NIporpamMmmamMu HabOmojaeHuil. B TpynHOmOCTymHBIX
MecTax JIsl TOJTY4YEeHHUSI METEOPOJIOTHYECKON MH(POPMALIMU UCTIONB3YIOTCSl aBTOMAaTUYECKHE METEO-
POJIOTUYECKUE CTAaHLIUU.

MeTeoponornyeckiue CTaHIMM M MOCThI NOAPA3AEiAOTCS Ha OCHOBHBIE (OINOPHBIE) U Clle-
nuanbHble. [lepBble ciaykaT IUisi CUCTEMAaTUYECKOTO MOJIyYeHUs ¢ HEOOXOJUMOM TOJTHOTOM U TOY-
HOCTBIO MH(OpMAIMK O COCTOSHUU MPHUPOAHON cpeabl. M3 uncia OCHOBHBIX CTAHIUH U IOCTOB
BbIJIETISIETCSl 0c00asi TPyMIa - pernepHble U BEKOBBIE CTAHIIMM M TOCThI, KOTOPbIE MpeIHa3HAYCHbI
JUIS U3y4eHUS BEKOBBIX M3MEHEHHMH KJIMMaTa U JIOJKHBI (DYHKIIMOHUPOBATh HEOIpAaHHUEHHOE Bpe-
Msl B HE U3MEHSIOLIUXCS YCIOBUSIX OKPYKEHUSI.

CrnenuanbpHble CTAHIIMM U TOCTHI CIYXaT Ui U3yYEHHUs] MECTHBIX 0COOEHHOCTEH MeTeopo-
JIOTHYECKOT0 PEKUMa TEPPUTOPHUH.

OCHOBHbBIE CTaHIIMU Pa3MEIAIOTCS Ha TEPPUTOPUH TaK, YTOOBI oOecrieynBanach He0OX01u-
Masi TOYHOCTh MHTEPIONSAINHA 3HAYEHUH METEOPOJIOrHYEeCKUX BEJIMYHMH JII000r0 MyHKTa TEPPUTO-
pUM MEXIy CTaHIMSIMH. DTOMY YCJIOBHMIO COOTBETCTBYET JUIsl PABHUHHON MECTHOCTH PACCTOSTHUE
Mexy ctaHuusiMu 60-70 kM.

Ha cetu a’ponornuyeckux CTaHUUN MPOM3BOIUTCS PETYISPHOE 30HIUPOBAHHE aTMochepsbl
10 BICOTHI 30-40 kM (OompenemnstoTcs TaBleHue, TEMIIEpaTypa, U BIaXXHOCTh BO3yXa, CKOPOCTh U
HaIpaBJICHUE BETPA).

Ha cetn Ha3zeMHBIX METEOPOJIOTHMUECKUX PAIHOJOKAIIMOHHBIX CTAaHLUUN MPOU3BOASTCS Ha-
OMIOZIeHNs 32 pPa3sBUTHEM M JIBXKCHHEM OOJIAKOB, TPO3aMH, 0Opa30BaHMEM TIpasia, KOJIMYECTBOM
BBIMTABIINX OCAAKOB B paauyce 10 150 km.

Ha nonocdepHbIX, reOMarHUTHBIX, TeTHOPU3NIECKUX CTAHLUAX MPOBOIAT HAOMIOJCHUS 32
COCTOSTHUEM MOHOC(Epbl, MArHUTHOT'O MOJIst 3eMJTH, aKTUBHOCTHI0 COJHIIA.

Kocmuueckast moacucreMa moiay4eHUss HHPOPMALUU COCTOUT M3 HECKOJIBKUX METEOpOJIO-
TMYECKHUX CIYTHUKOB M Ha3€MHOT'0 KOMILJIEKca Mmpuema, 00paboTKHU U paclpoOCTpaHEHUs] METEOPO-
JOrHyYecKor MH(pOpMAIMK, BKIIOYAIOIIEro NyHKTHI nmpuema B Mockse, HoBocubupcke, Xabapos-
cke. CIlyTHUKH JAIOT PEryIsIpHYI0 HHPOPMAIUIO O paclpeaeaeHIH 001auHOCTH, COCTOSIHUU CHEX-
HOT'O IIOKpPOBA, O TEIJIOBOW DHEPIUM, OTPAKAEMON U U3JIy4aeMOW 3€MHOM MOBEPXHOCTBIO U aTMO-
cthepoii.

OnHuM U3 BaXXHEWIIMX TPeOOBaHUM, KOTOPBIM TOJDKHBI YAOBJIETBOPATH PE3Yy/IbTaThl Ha-
Oyto/IeHuH, SBIISETCS PENpPEe3eHTATUBHOCTh. Penpe3eHTaTUBHBIMHM MPHU3HAIOTCS HAOMIOACHUS, B
MaKCHUMaJIbHON CTETEHU CBOOOIHBIC OT MECTHBIX BIMSHUI, XapaKTepusylomue olIiee COCTOSHUE
atMocdepsl B 00JIBIIIOM paiioHe.
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YaoBneTBopeHUEe TPEOOBAHHUIO PEMPE3CHTATUBHOCTU HAOIIOJACHUN TOCTUTAETCS BBIOOPOM
MECTOTIOJIOKEHHST CTAaHIIUHU (TT0CTa), COOTBETCTBYIOMIETO (hU3UKO-Teorpad)uueCcKUM YCIOBHUSIM OK-
pyKarome MECTHOCTH.

Psn  nabmionmenuit  mokKeH  OBITh  OJHOPOAHBIM.  OIHOPOIHBIK  psiA  —  OTO
pAI MOCJEN0BATENbHBIX 3HAUEHUN METEOPOJOTHYECKOr0 3JIEMEHTA, MOJYyYEHHBIX 3a JOCTATOYHO
JUINTEIbHOE  BpEMs,  BBIIOJIHEHHBIX B  JaHHOM  IyHKTE€ NpuUOOpaMH  OJMHAKOBOM
KOHCTPYKIIUU U TOYHOCTHU, B OJJHOW U TOW K€ YCTAaHOBKE, M HAOIIOAATEISIMU OJMHAKOBOW KBAaJIH-
dukanuy; TpH ATOM OOCTAHOBKA, OKpYXaiolas CTaHIMIO, UW3MEHsJach C TEUYEHUEM
BPEMEHH HE HACTOJIBKO CYIIECTBEHHO, YTOOBI 3TO MOTJIO 3aMETHO MOBIUSTH HA PE3yabTaThl Ha-
OJIFO IEHUIA.

Crnenytoniee TpeOOBaHHE — CPABHUMOCTh HAOMIOIEHUI. DTO TaKoe KauyecTBO HAOIIOICHHUIHA,
KOTOpPO€ JaeT BO3MOXKHOCTb COIOCTaBJISATh pEe3yibTaThl HAOMIOJEHUM Ha pa3HbIX CTaHIMIX
C YBEPEHHOCTBIO, YTO OOHApYy)XHMBAcMble pA3IUUUs B 3HAUYCHUSAX METEOPOJIOTHYECKHX
9JIEMEHTOB JICWCTBUTEIBHO OTPAXAlOT pazuuMsi B COCTOSHUU aTMochepbl W TPOUCXOIAT
HE OT HETOYHOCTH MpuOOpOB W  ciay4yalHbIX BiAMsSHUNA. CpaBHUMOCTh  HAOJIOJCHUN
o0OecrieunBaeTcs Pernpe3eHTaTUBHBIM IOJIOKEHUEM CTaHIMH, €AUHCTBOM METOJOB U CPEICTB Ha-
OJroIeHUH, KOTOpBIE periiaMeHTUpYIoTcs «HacTaBieHUsIME THIPOMETEOPOIOTUYECKUM CTAHIUSAM
U TI0CTaM 10 MTPOU3BOJCTBY METEOPOJIOTUYECKUX HAOIIOACHUN U TIEPBUYHON 00pabOTKU JaHHBIX).

Ha Bcex OCHOBHBIX CTaHIMSX MPHU3EMHOM CETH 00S3aTEIbHBIMU SBISIFOTCS HAOTIOACHUS 32
TaKUMH METEOPOJOTMYECKHMH 3JIEMEHTaMH, Kak aTMoc(hepHOoe JaBlieHUE, CKOPOCTh U HarpasJe-
HUE BETpa, TeMIlepaTrypa U BIAXHOCTh BO3JyXa, TeMIEpaTypa MOBEPXHOCTU MOYBBI, COCTOSIHHE
MOYBBI, KOJIMYECTBO aTMOC(HEPHBIX OCATKOB, BBICOTA CHEXKHOTO MOKpPOBa, 00JIAYHOCTh, aTMochep-
HBIC SIBJICHHS, METEOPOJIOTHYECKas NaTbHOCTh BUAMUMOCTH, OIACHBIE U 0CO00 OMAacHBIC SIBICHHUS.
HekoTopsie cTaHInK TOMOJHUTENBHO HAOIOIAI0T 32 TEMIIEPATypOi MOYBBI HA Pa3IMUHBIX TITyOH-
HaXx, MPOAOHKUTEIBHOCTBIO COJTHEYHOTO CHUSIHUS, TOJIOJIEAHO-U3MOPO3EBbIMH SIBIICHUSIMU Ha TPO-
BOJIaxX M JIp.

Ha Bcex OCHOBHBIX METEOPOJIOTHYECKHUX CTAHIUAX CTAaHJAPTHBIC HAOIONEHUS MPOU3BO-
JTCSL B €IMHBIE CHHXPOHHBIE CPOKH — Yyepe3 3 4, HauuHas ¢ 0 4 o cpeaHeMy rpHHBHUYCKOMY Bpe-
MEHHU.

[TocnenoBarenbHOCTh TPOM3BOJCTBA HAOMIOJAEHUN periaMmentupyercs «HacraBnenuem
THUIPOMETEOPOJIOTHUSCKUM CTAHIIMSM U TocTamy. Tak, TemrepaTrypa Bo3ayxa usmepsiercs 3a 6-10
MUH 10 cpoka. [laBieHue no 6apoMeTpy JOJIKHO OTCUUTHIBATHCS Kak MOXHO Oirke k 00 MuH cpo-
Ka.

TpeGoBaHMs K METEOPOTOTHISCKUM NMPUOOpaM U METEOpOosIorndyecKon miomaake. CpenacTsa u3mMe-
pEeHUi, TpUMEHsIeMbIE JJI ONPEIe/ICHUs 3HAYCHUI METECOPOIIOTMYECKUX BEIMYNH, Ha3bIBAIOTCA
MeTeoposorundeckumu. Kaxxplii n3mMepuTenbHbIN NpUOOp COCTOUT U3 HECKOIBKUX 3JIEMEHTOB, 10-
CJIEIOBATENHLHO MPEOOPA3YIOMIUX U3MEPSIEMYIO BETMYHHY B CUTHAJ, BOCIIPUHUMAEMBIH 3pUTEIHHO
WJIH PETUCTPHUPYIOIIUM YCTPOUCTBOM. MeTeopoIornueckue MpruOOphl UCTIONB3YIOTCS Ha BCEH Tep-
putopuun Poccun. Ko Bcem MeTeoposoruueckuM npudopam , npeiHazHaueHHbIM 17151 paboThI B ec-
TECTBEHHBIX YCIOBHUAX (32 HEOOJBIINM UCKITFOUCHHUEM) , IPEABSIBIISIOTCS TPEOOBaHUS OE30TKa3HOM
paboThI BO BCeX KIMMATUYECKU 30HAX (Temrmeparypa ot -60 1o +50 °C, BeIcOKast BIaXKHOCTb BO3/1Y-
Xa, BBINAJICHHUE KUJKUX U TBEPJBIX OCAKOB, HAIMYKME TyMaHa, 3allbUIEHHOCTh BO3/1yXa, O0bIlne
BETPOBBIE Harpy3ku). Kpome Toro, TpedyeTcs BbICOKast HAAEKHOCTh MPUOOPOB MIPH TUTEIHHOM
9KCILTyaTalliy BO3MOKHOCTh UX MEPEBO3KH BCEMHU BUJaMU TpaHcnopTa. [IpuOopbl 10KHEI co-
XPaHATh B TEUCHUE JJIUTEIHHOTO BPEMEHH (HE MEHEE TO7a) CBOM XapaKTEPUCTUKU, TOTPEOIIATH,
BO3MO>KHO, MEHBIIIE DHEPTHH, a B PAJIE CIIy4aeB — UMETh aBTOHOMHBIE UCTOUHUKH NMUTaHus. s
o0ecrieyeHns eIMHCTBA U JOCTOBEPHOCTH U3MEPEHUI BCE METEOPOJIOTHYECKHE TIPUOOPHI C OTpeie-
JICHHOW NEPUOAMYHOCTHIO MOBepsitoTcs. [loBepka COCTOUT B ONpEeIeHNH ONPAaBOK K OTCUeTaM
10 IIKaJie MpUdopa MM MepeBoJHOro Ko3dduimenta npubopa myreM cpaBHEHHS €ro MoKa3aHuil ¢
MOKa3aHUsMHU 00pa310BOr0 U3MEPUTENBHOTO cpeacTBa. [1o pesynbraram nmoBepku odopmisieTcs
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MIOBEPOYHOE CBUJETEIHCTBO, B KOTOPOM JAIOTCS 3aKIIOUYEHUE O IPUTOAHOCTH MpUOOpa AJIs HC-
MOJIb30BaHUs, TTIONPABKH U TIepeBoAHBIC Kod(durmenTsl. [loBepka mpruOOpoB BXOAUT B 00s3aHHO-
CTH METPOJIOTHYECKUX CITyXO0 mozpazaeneHuit (ciyx6 cpencts usmepennii - CCHU) I'mapomer-
ciyxObl. Kaxkiast MmeTeoposiornyeckasi CTaHLIUS UMEET METEOPOJIOTHUECKYIOo IIomaaky (puc. 1)
JUIs pa3MelleHns npubopoB U ciayxeOHoe MOMEIIeHne, pacnoyiokeHHoe He fganee 300 M ot 1uio-
maaku. I [nomanka npsMoyrosibHasi, pa3Mepom 26x26 M, ¢ OpUEHTAIIMEN CTOPOH CEBEP-I0T, BOCTOK-
3anaza. MecTo Ui TUIOIMAAKH 110 (PU3UKO-TeorpapruecKUM XapaKTePUCTHKAM JOJDKHO OBITh TH-
MIAYHBIM JIJIs1 OKpYKarolei MmecTHOCTH paanycoM 20-30 kM ¢ TeM, 4ToObl HaOIIOAeHHS OBLIH pe-
IIPE3CHTAaTUBHBIMU. PaccTosiHUE OT IUIOIIAAKH JO HEBBICOKUX CTPOEHUM, IPYyIIl JEPEBHEB OJIKHO
ObITh HE MeHee 10-KpaTHOM U3 BBICOTHI, a OT CIUIONTHOTO JIECA U CIIOIIHON TOPOJICKOM 3aCTPOUKH
— He MeHee 20-kpaTHoi. Ilmomanka 1omKHA HAXOUTHCS OT OBPAroB, 0OPHIBOB HAa PACCTOSIHUY Jie-
CSATKOB METPOB, a OT ype3a Boasl — He MeHee 100 M. Bo n3bexxanne HapyleHus: eCTECTBEHHOTO T10-
KpOBa Ha METEOIUIOIIAKE pa3peniaeTcsi XOAUTh K MPUOOpaM TOJIBKO 1O A0pokkaM. J{ist onpene-
JICHUS BBICOTHOT'O MOJIOXKEHUS TPUOOPOB, B UaCTHOCTU OapoMeTpa, B pailoHe IIJIOMIAJAKH UMEETCs

periep.

Puc 1. Meteoponorudeckas miomaaka (0Ommii Bu)
Jiis obecrieueHUs] eAMHCTBA U3MEPEHUN MPUOOPHI Ha TUIOMIAIKE Pa3MEIIAI0TCs CTPOTO IO

cxeme cornacHo «HacrtaBienwuro...». IIpubopsl ycTaHaBIMBaIOTCS B OMPEICICHHOM MOpPSAKE U
OpHEHTAIIMH 1O OTHOIICHUIO K CTpaHAM CBETa M Ha OMPECIICHHON BBICOTE HAJ MOBEPXHOCTHIO
3emsn. Orpaja MiolaaKyu U Bce BCIIOMOrarelnbHoe 00opyaoBaHue (MOACTaBKU, OyIKH, JIECTHULIBI,
CTONOBI, MAUTHI U T.I.) OKPAIIUBAIOTCS B O€JBIN 1BET AJIA MPEIOTBPALICHUS UX YPE3MEPHOTO Ha-
IPEBAaHUS COJIHEYHBIMU JIy9aMHU, YTO MOXKET MOBIUATH HA TOYHOCTh U3MEPEHUH.
Bonpocsl k Teme.

1. KakoBbl TpeOOBaHMS K METEOPOIOTHUECKOH TIIOMAaKe?

2. HazoBuTe OCHOBHBIE METEOPOJIOTHUECKHUE TPHUOOPHI?

3. KaxoBbl TpeboBaHUS K HA3EMHBIM METEOPOJIOTHICCKUM HAOTIOICHUSIM.

4. B kakue CpoKH MPOBOJATCS METCOPOJIOTUIECCKIE HAOTIOACHUS?

Tema 2. Atmocdepa u Jiec.
JlaGoparopHas pabora 2.
TemmepaTypHBII peKUM BO3ayXa
[lenb paGoTHI — MONYYUTh MPEACTABIEHUE O METEOPOIIOTUYECKUX TEPMOMETPAX U METOAUKE H3Me-
PEHUS TEMIIEPATYPBI BO31yXa
3amaun paboTHI:
1. o3HaKOMHUTBCS C TEPMOMETPAMHU: IICUXPOMETPUUECKUMU, MAKCUMAIbHBIMA, MUHUMAJIbHbBI-
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MU
2. W3yuuTh KOHCTPYKTHUBHBIE OCOOCHHOCTH METEOPOJIOTHUECKIX TEPMOMETPOB
3. M3y4uTh KOHCTPYKTHUBHBIE OCOOCHHOCTH aCIHPAI[IOHHOTO IICUXPOMETpa

CpenactBa: TepMOMETPBI AJI1 U3MEPEHUS TEMIIEPATyphl ,aCIUPALIUOHHBII ICUXPOMETP

3aganue:
1. U3y4uTth yCTpOICTBO M MPUHLIUII AEHCTBHS TEPMOMETPOB, UX YCTAHOBKY U METOJUKY H3-

MEpEeHUI

2. TPOBECTH HAOINIOJICHUS 3a TEMIIEPATypPOil BO3ayXa MO MCUXPOMETPUYECKOMY , MAKCUMAIIb-

HOMY U MUHUMaJIbHOMY TEPMOMETPAM.

3. Tloctpouts rpaduk CyTOYHOIO X0Ja U TOJIOBOTO X0/1a TEMIIEpaTyphl BO3IyXa
Pe3synbTarsl: M3ydeHne ycTpOHCTBA TEPMOMETPOB U METOIMKH U3MEPEHUS TEMIIEPATyphl BO3yXa
[Toctpouts rpaduku 1 pe3yabTaThl U3BMEPEHUI MPEACTABUTH B BUJIE TaOIHUIIBI.

Jlig u3MepeHus TeMIIepaTypbl B METEOPOJIOTUH UCHOJIb3YIOT CIAEAYIOLIUE TUIIBI TEPMOMET-
POB: KUJKOCTHBIE, 1e()OpMAaLIMOHHBIE U DJIEKTPHUUECKUE.

KuakocTHble TepMOMeTPbI. JTO HanboJIee pacpOCTPAHEHHBIN TUIT TEPMOMETPOB, TPUMEHSIE-
MBIX B MeTeOpoJoruu. JKuJIKoCTHbIE TEPMOMETPHI OCHOBAHbBI Ha MPUHIIUIE U3MEHEHHs 00beMa
KHUJIKOCTU TIPH TTOBBIIICHUH WU TIOHWKEHUH TEMIIEPATyphl . B KauecTBe )KUIKOCTH OOBIYHO TIPH-
MEHSIOT PTYTh WJIM COUPT, 00T Jal0NUe CIeAYIOIUMU GU3NYECKUMU CBOMCTBAMH.

Pryts ( Hg) Temmeparypa 3amep3anus -38,9°; remnepatypa kunenus 356,9°, koappurment
pactmupenus ( mpu 18°) -0,000181: Terutoemkocts -0,03 xan/r rpan.

Crupt stunoBsiit (CoHsOH) —temneparypa 3amep3anus -117,3°; temneparypa kunenus 78,5°; Ko-
s urment pacmmpenus (mpu 18°) — 0,0011; remmoemkocts -0,58 xan/r rpan.

W3 mpuBeIeHHBIX XapaKTePUCTUK BUIHO, TOYEMY Uil U3MEpeHUs Oojiee HU3KUX TeMIlepa-
Typ IPUMEHSETCS CIUPT.

Bce )uaKoCTHBIE TEPMOMETPBI COCTOSIT U3 TPEX OCHOBHBIX YACTEH: CTEKIITHHOTO pe3epBya-
pa, HAIOJTHEHHOT'O TEPMOMETPUYECKON KUAKOCTHIO U MEPEXOASIIEr0 B BEpXHEH YaCTH B KalMILISD;
CTCKJISTHHOW MIKAJIBI C IEICHUSIMHU; 3alIUTHOW CTEKIITHHOU TPYOKH.

B 3aBucuMocTH OT yCTpOHCTBa IIKaJbl TEPMOMETPHI ACISTCS HA JIBa BUIA: CO BCTaBHOU
IKAJIOW U MMAJIOYHBIE.

BceraBHas mikanma M3roTaBIMBaeTCs M3 MOJOYHOTO CTEKJIa U HETMOJABIKHO YKpEIUISeTCs
B KOpIIycE€ TEPMOMETpa, YNUPAsACh OJAHMM KOHLIOM B CIELHAJIBHOE CEAJI0, a JAPYTUM B
NpYXHUHY, IOMEIIEHHYI0 B npoOke. K mikaie miIoTHO NpUKpeIUisieTcss TOHKUM CTEeKISHHBIA Kanui-
asp. B manouHsIX TepMOMETpax IIKajla HAHOCUTCS HA BHEIIHEW CTOPOHE TOJICTOCTEHHOI'O KalWJ-
asipa.

TepMoMeTpBI 1Sl U3MEPEHUS TEMIIEPATYPHI BO3AyXa

Haubonbiiee pacnpocTpaHeHre U IpUMEHEHUE JJIs U3MEPEHHs TeMIlepaTyphbl Bo3ayxa Io-
JYYWIA SKUJKOCTHBIE TEpMOMETPBL. Ha MeTeoposiornueckrux CTaHUUsAX TEMIEPATypy BO3AyXa U3-
MEPSIIOT MO0 CYXOMY TEPMOMETPY CTAaHIIMOHHOTO IICUXPOMETPA, KOTOPBI MpeJHa3HaYeH TaKkKe JJIs
ONpEeENIEHUs] XapaKTEPUCTUK BIAXXHOCTH. IlcuxpomeTrpuueckue TEpMOMETPbl MMEIOT BCTAaBHYIO
KTy U3 MOJIOYHOTO cTeksa ¢ neHor nenenus 0,2°. OTcyeThl MPOU3BOMASTCS C TOYHOCTHIO J10
0,1°C. OTu TepMOMETphbl OYEHb YYBCTBUTEIbHBIC U MaJlOMHEPLUOHHbIE. Pe3epByap nmeer dopmy
mapa. Ha BepxHeM KOHIIE 3alTUTHON TPYOKH UMEETCsS METATMYSCKUI KOJIMAvY0K C 3aKpanHOM, KO-
TOPBIN CIYXKUT JJIsl YCTAHOBKH TEPMOMETpa

[lcuxpomeTpudeckue TEPMOMETPHI U3TOTABIMBAIOTCS C Pa3IMYHBIMU MpEJeIaMH IIKAaJIbl:
prytHBI€ (0T -41 10 35°) u pryTHO-TanueBkle (0T -35 1o 55°C).

Jlis u3MepeHusi TeMIlepaTypbl BO3/yXa B IOJIEBBIX YCIOBHUSX MPUMEHSIIOT CyXOil TepMo-
METP aCIUPALMOHHOTO NICUXPOMETPA U TEPMOMETP Mpall.
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T™M-4

Puc. 2. IlcuxpomeTprudeckuii TEpMOMETP

TepMoMeTp acHUpPALIMOHHOTO MCUXPOMETpa — PTYTHBIA, UMEET BCTaBHYIO IIKaTy W3 MO-
JIOYHOTO cTekJIa ¢ eHou nenenus 0,2°. OT CTaHIMOHHOTO TEPMOMETPA OH OTJIMYAETCS MEHBIIUMH
pasmepamu u popmoii pe3epByapa.

TepmomeTp-tipalil — pTYTHBIN MMaJIOYHBIA TEPMOMETP- MPEICTABISAECT COO0H TOJICTOCTEHHYIO
TPYOKY C Y3KHM KalWJUIIPOM U C PE3epPBYapOM, BBIIYTHIM B KOHIIE ToM ke TpyOku. Illkana Hane-
CceHa Ha mepeaHed BHemrHed ctopoHe. s ymoOcTBa M OBICTPOTHI OTCYETAa MPOTHBOIOIOKHAS
CTEHKa TEPMOMETpa MOKPhITa MOJIOYHBIM CTEKJIOM; IieHa feneHus 0,5°. Ha BepxHeM KOHIle TepMO-
MeTpa UMeeTCsl MapHK, K KOTOPOMY MpUBsA3bIBaeTcs MHYp. [Ipy u3MepeHnusx TepMOMETp BpaIaOT
3a IIHYp B TOPU30HTAIBHOM IJIOCKOCTH B Te€UeHHE 2-3 MUH. 3aTeM ObICTPO JETal0T OTCYET.

VYcTaHaBIMBaOT UX B ICUXPOMETPHUECKOM OyIKe.

[cuxpomerpuueckas Oyaka

[Tcuxpomerpuueckast Oyaka MpeACTaBIsIET CO00i HEOOBIION IEPEBIHHBIN KA pasMepoM
29 x 46 x 59 cMm. bokoBbIE €€ CTEHKH clieJIaHbl U3 JIBOMHOTO pPsijia HAKJIIOHHBIX TJIAHOK B BHUJIE XKa-
mo3u. OnHa U3 CTEHOK CIYXHT aBepriei. CBepxy Oyaka MMEeT TOpU30HTAIBHBIA MOTOJIOK, HaJ
KOTOPBIM pacriojiaraetcs Kpbiiia. PazMepsl KpbIIN OOJBIE pa3MEepOB MOTOJIKA, €€ CKaT C/IeNaH Ha
for. JIHo OyZIKM COCTOMT M3 TpeX OTAENbHBIX IUIAHOK, MPUYEM CPEIHSsS PaclojoKeHa HEMHOIO
BBIIIIE KpaiiHUX. MeXay ITUTaHKaMH 0Opa3yIOTCsl IMIMPOKUE MPOCBETHI. JKamto3HbIE CTEHKH U TOJ
obecreunBarOT CBOOOJHBIN MOCTYN Bo3ayxa K mpuOopam. Ho HOpmanbHash BEHTUISAIUS OyIKH
obOecreunBaeTCs TOJILKO MPH BETPEHOU MOT0JIe, B TUXYIO MOTOAY B OyJIKE MOXKET OKa3aThCsl 3aCTON
BO3/IyXa.
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Puc. 3. IlcuxpomeTrpudeckas Oyaka (0O BI)

[lcuxpomerpudeckas Oyaka mpeaHa3HayeHa JUIsl 3alIUThl TEPMOMETPOB OT PaIUallMOHHBIX
BO3JICHCTBUI. Y CTaHABIUBAIOT €€ HA JICPEBSIHHOW MOJCTAaBKE TaK, YTOOBI pe3epByaphl TEPMOMET-
pPOB OBLTH Ha BBICOTE 2 M OT MOYBHL. ByJIKy OpUeHTHPYIOT aBepIiei Ha ceBep. byaka BHYyTpHu U cHa-
PYXH, IOJICTaBKa U JIECEHKa OKpaIlIeHbl 00l KPacKoH.

Hedopmanuonnbie Tepmomerpbl. Tepmorpadni

Kpome KuaKoCTHBIX TEPMOMETPOB Ha METEOPOJIOTHYECKUX CTAHIUSAX UCIOJB3YIOT TEPMO-
rpadbl , OCHOBaHHbBIE HA MPUHIUIE U3MEHEHHs TUHEHHBIX pa3MepOB TBEPABIX TEJ C U3MEHEHHEM
TEeMIIepaTypbl BO3/lyXa BO BPEMEHHU.

Puc. 4. Tepmorpad (o6mmii Bu)

[IpuemHo#i 4dacthio TepMmorpada, peardpyromieii Ha HW3MEHEHHE TEeMIepaTypbl BO3IyXa,
CIIY’)KHT HM30THYTas OMMeTamu4eckasi miuacTuHka. OHa COCTOMT W3 ABYX IUIACTHMHOK, UMEIOIIHX
pasznuuHbie KO3GOUIMEHTHI PaCIIUPEHUS.

OOBIYHO TO WHBAP U HEMAarHuTHas ctaib. OQUH KOHEI] OMMeTalia 3aKperuieH HEeNOIBUK-
HO, K IPYrOMY KOHILY C IOMOIIbIO CUCTEMBI PbIYaroB MpPUCOEINHEHA CTPEIKa, Ha KOHIE KOTOpPOn
HACaXXEHO IepO0, HAMOJHAEMOE aHWIMHOBBIMH UYEPHUJIAMHU C TIUIEPUHOM, MPEAOXPAHSIOMIUM OT
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BBICBIXaHUSI ¥ 3aMep3anus. [Ipyu u3mMeHeHnn TeMriepatypbl OMMEeTaUTHYeCKast MIIACTUKA MEHSIET 13-
rub, u nepemelieHre e€ KOHIla B yBEJIMYEHHOM BUJE MepeaaeTcsa Ha CTpeiky ¢ nepom. Ilepo, mpu-
Kacasch K JIGHTE Ha BpamaroniemMcsi 6apabaHne, BIYEpUMBACT HA HEW KPUBYIO, COOTBETCTBYIOIIYIO
U3MEHEHHUSAM TeMmIepaTypsl Bo3ayxa. bapaban mpuBoIUTCS B JIBHKEHUE YACOBBIM MEXaHU3MOM. Y
TepMorpadoB OBIBAIOT CyTOYHBIC M HENENbHBIE O0apabaHbl. JIEHTBI CyTOYHBIX OapabaHOB MMEIOT
IIEHY JIeJICHUsS 110 BEPTUKAIBHOW IIKayie BpeMeHu 15 mMuH (HexenbHble 2 Yaca). Llena nenenus ro-
PU30HTAJIBHOM 1IKaJbl JEHTHI paBHa 1°C.

CyTouHbI€ JIEHTHI, KaK MPAaBHJIO, MEHSIOT B 12-49acoBi Cpok HAOJIOICHHA, HEIETbHBIE B 110-
HeleNnbHUK. JICHTBI 00padaThIBalOTCS U COXPAHSIFOTCS.
DIIEKTpUYECKHE TEPMOMETPBI

B »Ty rpynny BKJIIOYEHBI TEPMOMETPHI COMPOTUBIICHUS, TEPMOIIEKTPUUECKUE U TEPMO-
TPaH3UCTOPHBIE.

TepmoMerpsl conporuBneHus. [IpuHIMI AEHCTBUSA 3TOrO0 TEPMOMETPA OCHOBAH HA CBOMCT-
BE€ MAaTE€pPHAJIOB MEHATDH JIEKTPUUECKOE COIMPOTUBIEHUE (TIPOBOJAUMOCTH) C U3BMEHEHHUEM TeMIlepa-
Typhl. B KadecTBe MEpBUYHBIX MPeoOpa3oBaTeNeil MCIONb3YIOT METaNIMYECKUE TMPOBOJIOYHBIC U
MIOJIyIIPOBOJJHUKOBBIE TEPMOPEZUCTOPHL. J[I1 METAIIIMYECKUX TEPMOPE3UCTOPOB TEMIIEpaTypHast
3aBUCHUMOCTh MOXET OBITh BhIpaskeHa ()OPMYIIOi:

Ri = Rg (1 +ot), (1)
rie:
Ri— conporuBnenue npoBoauuka npu temneparype t ° C;
Ro — conporusnenue npu 0°C;
0 — TeMIIepaTypHbIi KOAGOUIIMEHT COPOTHBIICHUS METaLIA.

JlaTuuk TepMOMETpa CONMPOTUBIICHUS MPEJCTABIAET CO00M TOHKYIO MPOBOJIOKY M3 YHCTOTO
MeTaia (Mellb, MIaTHHA, HUKEIb), HAMOTAaHHYIO Ha KapKac W MOMEIICHHYI0 B TePMETHUYECKU 3a-
HIUIICHHBIA KOXKyX (mmHa 10-20 cMm, tnametp okoso 1 cm).

B meTeoponoruu TepMOMETpPHI COMPOTHBIICHUS HAXOAST MPUMEHEHUE TIPH JUCTAHIIMOHHBIX
U3MEPEHUSIX TEMIEPATypPhl BO3/1yXa, TOYBHI.

Bonpocsl k Teme:

KoHcTpyKTHBHBIE 0COOEHHOCTH METEOPOJIOTUYECKUX TEPMOMETPOB

[lena meneHus Kbl TEPMOMETPA

UTto Takoe penepHbie TOUKU?

Kaxkue »uakoctu ucnonb3yoT B TEpMOMETpax?

B dem 3akmitouaercs TOUHOCTh UBMEPEHUS?

Kaxkue cymecTByroT TemnepaTypHble IIKaIbl?

Kakwue BUIbI TEPMOMETPOB HCIIOIB3YIOTCS HA METEOPOJIOTMYECKON TUIoIaaKe?

Jnist uero npepHa3HavyeHa IcUXpoMeTpuueckas Oyaka?

Kak u rae ycranapnuBaroTCs METEOPOJIOTHYECKUE TEPMOMETPHI IS U3MEPEHUs

TEMIEPATypbI BO3ayXxa?

10. Kak u rae ycTaHaBIMBaIOTCSI METEOPOJIOTMYECKHE TEPMOMETPHI JIJIsl U3MEPEHHUS
TEMIIEPATYPHI OYBBI?

11. B yem cyTh npuHIIUIIA EHCTBUS TEpMOMETpa?

©CoN>O~wWNE

3AJIAHUE
O6paboTka TepMOTpaMMBbI (CYTOUHOM )
1. Pasmerurp KapaHzamoM KpaTKMMH INONEPEYHBIMHM JMHMSIMM KaXAbld 4yac B MHTEpBalax
MEXy UMCIOIIIUMHUCS Ha JICHTE 3aC€YKaMH, CIICIAHHBIMU B CPOYHBIE YaChl;
CHsTh U 3anucaTh B TaOIHITy exXeuacHbIe TOKa3aHus TepMorpada 3a KaxIabli ac;
3. Bmmcarp B Ty ke TaOJNHIly UCTUHHBIE 3HAYCHHUSI TEMIEPATYPHI (TI0 «CYXOMY» TEPMOMETPY)

N
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B CpPOUYHBIE Yachl, HAMMCAHHBIEC Ha JICHTE TepMorpada;
4. BpluMcANTh Pa3HOCTb MEXJY MCTUHHBIMU 3HAUYEHHUSMHM B CPOUYHBIC Yachl M MOKa3aHUSIMHU
camonucua. TH pa3HOCTH U OyAyT MONpaBKaMH K 3alHCH IPUOOpa B CPOUHBIE YACHI;
[TyreM paBHOMEPHON MHTEPIIOISLMYA ONPEIEIUT OMPABKH IS BCEX OCTAIbHBIX YaCOB;
Anrebpanuecku mpuOaBUB HalACHHBIE IS KQXKIOTO Yaca MOMPaBKU K MOKa3aHUSIM TEPMO-
rpada, MoJy4yuM UCTUHHbIE 3HAYEHUS TEMIIEPaTyphl Ul KaXI0ro yaca;
7. Haiitu Ha JeHTe MAaKCUMYM M MUHHUMYM TEMIEPATYPHI U C COOTBETCTBYIOLIMMHU MONpaBKa-
MM 3alMcaTh B TAOJIUILY, OTMETUB UX BPEMS;
8. Borumcnuth U 3anucath B TaOJIUIly MOJHYIO aMIUIUTYIy CYTOYHBIX M3MEHEHUH 3a JaHHBII
JIeHb, T.€. PA3HOCTh MEXIY Max H MIN TeMrepaTypsl 3a CYTKH.

oo

Yacel 0,1,2,3...24 | 3a24 4aca 3a 8 cpo- max min aMIUTUTY1a
KOB
S |Cpemn|S |cpenn |t° |Bpewms |t° | Bpems

OtcueTsl MO
JICHTE
[TonpaBka
Hcnp.senunu.

Tema 3 . PaguanuoHHblii pexxum atMocgepbl H 3eMHOI MOBEPXHOCTH
JlaGoparopnas paoora 3.
AKTHHOMETpHUYECKHE HAOIIOICHNUS.
AKTHUHOMETpUS - OJIMH U3 Pa3AeIOB METEOPOJIOTHH: YIEHHE O COJTHEUHOM, 36MHOM U aTMoc(hepHOM
U3ITy4eHUH (paJiialui) B YCIOBUSIX aTMOC(HEpHI.
[leas paboTHl — MOMYYUTH MPEACTABICHHE 00 OCHOBHBIX aKTHHOMETPHYECKUX MpUOOpax, 00 ux
YCTPOMCTBE, yYCTAaHOBKE M METOJUKE MTPOBEICHUS HAOTIOICHHIIA.
3amaun paboTHI:
1. O3HaKOMHTBCS C YCTPOHCTBOM M MPHUHLIUIIOM ACHCTBUS MPUOOPOB ISl U3MEPEHUS paaua-

U

2. W3yuuTh yCTPOWCTBO M MPUHIMII AEUCTBUS renmorpada, yCTaHOBKY M METOJIUKY ITpOBeE-

IIEHUs] HAOJIFOIEHUH

3. TlpomecTu HaOMIOACHUS
CpenctBa: remuorpad
3aganue:

1. W3yuuth METOIUKY MPOBEACHUS HAOIIOACHUI

2. W3yunTh KOHCTPYKIHIO TPHOOPOB

3. M3yuuTh yCTpONCTBO M MPHUHIIMI ACUCTBUS Tenuorpada

4. OOpaboTka JIeHTHI Tearorpada
Pe3ynbrarhl: M3y4uTh METOAMKY MPOBEACHHS aKTHHOMETpuueckux HaOmroaenuii. I[IpoBectu Ha-
ONIOZICHNs C MMOMOIIIBIO renrorpada U pe3ylbTaTsl HAOMIOIEHUH TPECTaBUTh B BHJIE
AKTHHOMETpUYECKHE HAOMIOACHUS] — HAOMIOJEHUS HaJl UHTEHCHUBHOCTBIO COJIHEYHOW pajuaiiiu
IpsSMOM, paccessHHOM, CyMMapHOM, a Takxe Hal 3((EeKTUBHBIM U3ITyUCHUEM, paJuallMOHHBIM Oa-
JIAHCOM U alib0e/10, MPOBOIMMBIE C TOMOIIBIO COOTBETCTBYIOIIUX MPUOOPOB.

OCHOBHBIMH AaKTHHOMETPUYECKUMHU MPUOOpaMU SBISIOTCS: aKTUHOMETp (A1 U3MEpEeHUs
MHTCHCUBHOCTU MPSMONM COJHEYHOW paguali Ha MEpIeHIUKYISIPHYIO K JIydaM MOBEPXHOCTH),
nupaHoMeTp (anbbenomerp) (A7 M3MEPEeHUsT MHTEHCUBHOCTH CYMMAapHOW, paccessHHOM U oTpa-
JKEHHON KOPOTKOBOJHOBOW pajamaliiu), OasancoMep (I ONpeAesieHus] paaualmoHHOro OanaHca
36MHOM IIOBEPXHOCTH).

Bce st mpubopsl ocHOBaHBI Ha 001eM npuHIHNe. Jlydncras 3Heprus, NOorJIolIeHHas YyB-
CTBHUTEJBHBIM 3JIEMEHTOM (OOBIYHO 3auepHEHHas IUIACTHHKA), Mpeodpa3yercsi B TEIJIOBYIO dHEp-

®dopma A Crpanuna 14 u3 48



MHUHHCTEPCTBO HAYKH U BBICLIEro oOpa3oBanus PO

o N Dopma
VY IIbSIHOBCKHI TOCYIapCTBEHHBII YHHBEPCUTET

® - Pabouast nporpaMma JMCLMIUIAHBL

THI0 C TOCJIEIYIOUMM TpeoOpa3oBaHUEM IOCPEJCTBOM TEPMOIAPHl B 3JEKTPUUECKYIO IHEPTHUIO
(BAC), uzmepsiemyro TanbBaHOMETPOM. B uTOore 00 MHTEHCUBHOCTH JTYYHUCTON PHEPTUU CYAST 1O
BEJIMYMHE OTKIIOHEHHSI CTPEJIKH TallbBAHOMETPA. ITU MPUOOPHI SBISIOTCS OTHOCUTEIBHBIMH, U MX
TapupoOBaHUE MPOU3BOJUTCS MO TOKAa3aHUSM KOMIIEHCALIMOHHOTO mnuprennoMerpa OHrcrpema,
npuHsaToro B Poccun B kauecTBe 00pas3moBoro.

Jns mpoBeneHUs HaOMIOIEHUN MPUOOPHI ISl U3MEPEHUs PalMalluOHHBIX XapaKTEPUCTUK
Pa3MEIA0TCs Ha aKTUHOMETPUYECKON CTOMKE.

AKTHHOMETpUUYECKHE HAOIIOICHUs POBOAATCS miecTh pa3 B cyTku: B 0 u 30 muH, 6 4 30
MuH, 9 1 30 MuH, 12 4y 30 muH, 15 9 30 muH, 18 4 30 MUH MO cpeAHEMY COTHEUHOMY BPEMEHHU.

I'enmuorpad

lenuorpad mnpemHazHayeH JUIsl PETUCTPALMUA TMPOAOKUTEILHOCTH COJIHEYHOTO CHUSHUS,
T.€. KOJIMYECTBA YacOB, KOTJla COJHEUHBIM TUCK HE 3aKpHIT 00JaKkaMu, a UHTEHCUBHOCTb COJIHEY-
HOW paauanuu cocrapisieT He MeHee 0,21 kB1/ M.

[Mpunnun neiictBus reiarorpada OCHOBaH Ha MPOKUTAHUM OyMa)KHOW JIEHTHI COJTHEUHBIMU
Ty4amu, COKYCHUPOBAHHBIMU CTEKJISTHHBIM IapoM. JIeHTa, Mo KOTOpoil B TeUeHHE JHS TiepeMera-
etcst uzoopaxkenue ConHia, uMeeT JeneHus B yacax. [lo [rHe mpoxOKeHHBIX yY4acTKOB Ha JICHTE
OTIpeNIeNAIOT BpeMs, B TeueHHe KoToporo CoiHIle He ObIJIO 3aKPBITO 00JIaKaMHu.

CTexnsHHBIA map 3akpervieH B AyrooOpa3HoMm jaeprkatene. HakiIoHssI MOABMKHYIO YacTh
npubopa, 1Mo MIKaje yriIoBOr0 CEKTOpa YCTaHABIMBAIOT IIUPOTY MECTa METEOCTAHIIUU U 3aKpPeIlIs-
10T CTOTIOPHBIM BUHTOM. [IpH 3TOM OCh CTEKJISTHHOTO IIapa MPUHUMAET MOJIOKEHUE, MapaielbHoe
ocu BpauieHus 3eMid ( OCH MUpa).

Puc. 5. YHuBepcanpHbIl renuorpad

Cdepuueckas yama UMeeT TpU Mas3a, B KOTOPbIE BCTABISAIOTCS OyMakHble JIEHTHL. B cpen-
HUH a3 BCTaBIsIeTCs MpsiMasi (PaBHOJIGHCTBEHHAs ) JIEHTA, B BEPXHHUI 1a3- 3UMHSISI U B HUKHUI 1a3-
JeTHss JeHThl. O0e mocienHue JeHThl KpuBorHeiHbIe. [lomokeHne JeHThl B naze (Gukcupyercs
mMTU(GTOM C UTIIOM.

Opna nenta paccuntana Ha 10 yacoB. B 3aBUCUMOCTH OT ITPOJOJIKUTEIBHOCTH JHS UCIIOJb-
3ytotT 1,2 wnm 3 nentel. Ha MeTeoposorndeckoit miomasake reauorpad ycTaHaBIUBAETCS Ha CTOJIOE
Ha BBICOTE 2 M OT MOBEPXHOCTU 3€MJIM CTPOTO FOPU30HTAIBHO U OPUEHTHPYETCS MO reorpadude-
®opma A Crpannna 15 u3 48
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CKOMY ME€pUIUaHYy.
Bomnpocsl k Teme:

1. Yro Ha3bIBaeTCS MPSAMOM COTHEYHOW paguaren?
2. KakoB crieKTpaJIbHBIN COCTaB COJIHEUHOM panuaruu ?
Kakne n3meHeHust IpoucXoIAT C COJTHEUYHOM pagualueil mpu NPOHUKHOBEHUHU €€ B aTMO-
chepy?
Kak nmpoucxoaut paccessHue COJIHEUHOM paauaruu’?
OT 4ero 3aBUCHUT CYTOYHBIN M F'O0BOM X0 IPSIMON paguanuu?
['ne ycranaBnuBaercs reiauorpad?
Ha ckonbko yacoB paccunTaHa ojHa JieHTa reiuorpada?
Yrto Takoe HOTOCMHTETUIECKH aKTUBHAS PaHAIIHS?
HazoBute npubops! 151 U3MEPEHUs paualiuu

lO Kaxkue siBlieHUsI CBSI3aHBI C pacCesTHUEM PaTHAIIIH?

3AJIAHUE
O6paboTka JeHTHI renuorpaga

O6paboTKy BECTH B CIEAYIOIIEM TOPSIKE:

1. Onpenenuth Ha HEW MPOJOJKUTEILHOCTh COJIHEUHOTO CHUSIHHS 3a KaXXIbId 4ac B JECSTHIX

w

©xoNo A

JIOJISIX 4aca;

2. TloncuuTaTh NPOAOIDKUTEIBHOCTh COJTHEYHOTO CUSHUS B TEUCHUE THS U BBIPA3UTh €€ B ya-
cax;

3. Haiitu Bpems Bocxona u 3axona CoHIA U MPOAODKUTENBHOCTD AHS 1O CHEMaIbHON Tab-
JMIIE;

4, CpaBHI/ITb NpOAOJIKUTCIIBHOCTE COJTHCYHOI'O CUAHUA C MPOAOJDKUTCIIBHOCTBIO JTHS U BbIpa-
3UTH (baKTI/ILIeCKYIO MPpOAOJIKUTCIIBHOCTD COTHEYHOI'O CUAHHWA B IIPOLICHTax OT BO3MOKHOM.

Tema 4. Bo3ayumnblie TeueHus: B atmocdepe
JlaGopaTopnas pa6ora 4a AtmocdepHOe 1aBICHHE.
[{eas pabOTHI — MOTYYUTH MIPEACTABICHHE 00 yCTPOHCTBE MPUOOPOB ISl U3MEPEHHS aTMOC(HEpHO-
r'0 IaBJICHUS U METOJMKE U3MEPEHUS
3amaun paboTHI:
1. Osnagerb METOAMKON U3MEPEHHS aTMOC(HEPHOTO J1aBICHUS
2. YCBOUTH €IMHULIBI U3MEPEHUS JABJICHUS U 3HATh UX COOTHOILIEHUE
CpenctBa: GapomMeTp-aHepou 1, TOBEPOYHOE CBUICTEIHCTBO OapoMeTpa-aHepOH1a, CTAHIIMOHHBIN
Gapomerp.
3aganue:
4. W3yuutb ycTpoicTBO MpUOOPOB U METOAMKY M3MEPEHUS aTMOC(HEPHOTO JaBIE€HUS PTYTHBIM
6apoMeTpoM U 6GapoMEeTPOM —aHEPOUIIOM
5. H3meputh armochepHOe naBiIeHUE
6. PaccumTarh aTMOC(epHOE AaBICHHE HA YPOBHE MOPS
Pe3ynbrarhl: u3yueHue ycTpoiicTBa mpubopa U METOJIMKH U3MepPEeHUs: aTMOC(HEpPHOro JaBIeHHUS,
pe3yNbTaThl U3MEPEHUN TIPEICTABUTH B BUIE TAOIUIIBI.

ATMocdepHOe JaBleHHE PaBHO BECY PACIOJIOKEHHOTO BbIIIE CTOJI0a BO3yXa C OCHOBaHU-
€M, paBHBIM enuHUIle. BennunHa atMmocepHOro JaBlieHUs] HE 3aBUCUT OT OPUEHTAIIUH TOBEPXHO-
CTH, Ha KOTOPYIO OHO JI€HCTBYET.

ATMoc(hepHoe 1aBiIeHne, U3MEPSIEMOe Ha BCEX METEOPOJIOrMUECKUX CTAHIUAX HEOOXO0IUMO
3HATh JISl COCTaBJICHMS MPU3EMHBIX CHHONTUYECKUX KapT, OTPAXKAIOIIUX COCTOSIHHE MOTOAbI B OI-
peneneHHbIi MOMEHT BPEMEHH.

Epununiamu naBneHus ciayXaT MHJUIUMETP PTYTHOTO CTOj0a (MM pT. CT.), T€éKTONAacKaib
(r[1a) m Mmunmubap (MO), MM PT. CT. — 3TO U3MEHEHHE aTMOC(HEPHOTO JABJICHHS, COOTBETCTBYIOIIEE
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MOJIHATHIO WM OMyCKAHHWIO PTYTHOTO cTOo0a B Oapomerpe Ha 1 Mm.

1 ITackanp (I1a), equauna cucremsl CU - maBnenue cumnoit B 1 HeroToH Ha miomans B 1 M
(100 ITa=1rIIa).

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

Cpennee naBieHue Ha ypoBHE Mops cocTaisieT 760 mm pt. cr., wiu 1013,2 rlla.

[TpuGops! 11st U3MepeHusl JaBiICHUs MOAPA3ENAI0TCS HAa TPU TUIA: PTYTHbIE OApOMETPHI
(MaHOMETpBHI), aHEPOUIBI U TUTICOTEPMOMETPHL.

PrytHbIe GapoMeTphl SBISIOTCS Hanbojiee TOYHBIMU U YIIOTPEOJIAIOTCS B OCHOBHOM IS U3-
MepeHUs: aTMOC(epHOro AaBIICHUS HAa METEOPOJOTUYECKUX CTaHIMsX. [lo yCTpOHCTBY cOCyHOB,
HAIOJHSAEMBIX PTYThIO, OApOMETPHI JIEATCS Ha TPU BHUJA: YallleyHble, CU(OHHO-YAIIEUHbIE U CU-
¢donnble. Hanbomnee yacTo MCHONB3YIOTCS JIBA MEPBLIX BUA.

Kunkoctueiii 6apometp nzooperen Toppuuennu (1643r.), a HazBaHKWE «OapOMETP» MPHUITH-
ceiBaroT boiimio (16651.), mo Hero npubop HaszpiBamu «TopudemeBoit TpyoKoii».

[MpuHnmn nedcTBUS PTYTHOrO OapoMeTpa OCHOBAaH Ha YpPaBHOBELIMBAHWU aTMOC(epHOro
JIaBJICHUS] BECOM PTYTHOTO CTOJIOA.

Yamnreunsrit 6apomeTp

Yameunbiii 0apoMeTp HMeeT cleayromiee ycTpoicTBo. CTeknsiHHas TpyOKa, 3amasHHas
CBEpXYy M HAIOJIHEHHAs JUCTUJUIMPOBAHHOM PTYTHIO, MOTPYKEHA HUKHUM OTKPBITHIM KOHLIOM B
TTACTMACCOBYIO MJTM METAJUTMYECKYIO YallKy ¢ pTyThio. Yaika coolmiaercs ¢ HapyKHBIM BO31Y-
XOM 4epe3 OTBEPCTHE, 3aKphlBaeMOe BUHTOM. B0o3yx B BepxHel yacTu TpyOKH OTCYTCTBYET, IO-
9TOMY TOJ| JCWCTBHEM BHEIIHETO NaBICHHS BO3AyXa Ha MOBEPXHOCTh PTYTH B YaIlKe, CTOJIOMK
PTYTH TIOAHUMAETCS 10 ONpPEACIICHHONW BhICOTH. Bec cronba prytu OyaeT paBeH aTMocpepHOMY
napieHnro. CTeKIsTHHas TpyOKa ¢ PTYTHIO MOMEIIAETCS B METANIMYECKYIO onpaBy. B BepxHeil ee
YacTH CJielaH MPOJOJIBHBIM CKBO3HOUM Mpope3 s HAOMIOACHUHN 3a TMOJIOKEHUEM CTOJ0a PTYTH B
TpyOKe. Ha omHO# cTOpoHE mpope3a HaHeceHa IIKajga B MM pT. cT. wiu rlla. J{ns oTcuera gecarbix
JI0Jiel BHYTPH OIPaBbl HAXOIUTCS KOJBIIO C HOHUYCOM, IIEpeMEeNIaeMbIM BJOJIb MIKAJIBI C TOMOIIBIO
BUHTa. B cpeaHeil 4acTu ompaBbl BMOHTHPOBAH TEPMOMETP, IO KOTOPOMY M3MEPSIOT TEMIIEpaTypy
npudopa nepe OTCYETOM BBICOTHI PTYTHOTO CTOJIOA.

Puc.6. Yameunslii pTyTHBII GapomeTp

Ha meteoponornyeckoil CTaHIIUU PTYTHBIN O0apoOMETp MOMENIAeTCsl B ClIeUAIbHBINA MKad-
YHK, YKPEIUICHHBIN Ha CTEHE.

YroObl HAWTH BBICOTY PTYTHOTO CT0J0a, COOTBETCTBYIOLIYIO BEJIMYMHE aTMOC(HEPHOTO JaB-
JIeHUs] B TOM WJIM MHOM ITYHKTE, K OTCUETy MO O0apoMeTpy BBOJIUTCS s MOIMPABOK: HHCTPYMEH-
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TaJbHasA, TEMIIEpaTypHasi, MOMPABKU HAa YCKOPEHUE CUJIbI TSHKECTH B 3aBUCUMOCTH OT ILIMPOTHI
MECTa U €ro BbICOTHI HaJl YDOBHEM MODSI.
Ilonpasku pmymmnoeco 6bapomempa.

[Ipu nmoBBILLIEHUH TEMIIEPATYpPhl PTYTh PACIIUPSAETCS, MIIOTHOCTh €€ YMEHBIIIAETCsl, U BBICO-
Ta PTYTHOTO CTOJI0A OKA3bIBACTCS 3aBBIIICHHOW MO CPABHEHUIO C HAOIIOICHUSMHU TIPH TEMIIepaType
0°, koTopast U IPUHUMACTCS 3a «HOPMaJbHYIO». TakuMm oOpa3oM, TemIiepaTypHas MOIpaBKa MpH
TEMIIEpaTypax BBIIIE HYJIS OyIeT UMETh 3HAK MUHYC, a TIPU TEMIEpaTypax HIKE HYJIS - TUTIOC.

YcKkopeHHne CHIIbI TSKECTH, OINpEeNesieMOe pPacCTOSHUEM OT IEHTpa 3eMJIM, UMeeT Hau-
Oosblliee 3HaYCHHWE Ha TMOJIOCaX, HaMMEHbIee — y dKBaropa. Kpome TOro, oHO ymeHbIIAeTCs C
ylajJeHueM KBepXy OT ypoBHS Mops. [lsi cpaBHUMOCTH Bcex HaONIOEHUN HaJ aBjIeHHEM, Ipo-
BEJICHHBIX Ha Pa3JIMYHBIX LIMPOTAX U BBICOTAX HAJ YPOBHEM MOpPsI, UX MPHUBOMAAT K CTaHAAPTHOMN
CUJIC TSDKECTH. 3a CTaHJAAPTHOE MPUHATO YCKOPEHHE CHUJIbI TSKECTH Ha mMpoTe 45° u Ha ypoBHE
Mopsi. B Hm3kux mmporax (ot 0° o 45°C) nokazanusi 6apoMeTpa 0OKa3bIBalOTCS 3aBBINICHHBIMH, a
B BbICOKHUX (0T 45° n0 90°C) 3anmxeHHbIMU. C TTOAHATHEM BBEPX OT YPOBHS MOPS MOKa3aHUS TaK-
e OyIyT 3aBBINICHBI.

Takum 06pa3zoM, momnpaBka Ha YCKOPEHUE CHIIBI TSKECTH B 3aBUCUMOCTH OT IIUPOTHI MECTa
OyJeT TOJOKUTENBHON B BBICOKUX IIMPOTAX U OTPUIIATEIBHON B HU3KUX. [lompaBka Ha yCKOpeHUe
CHWJIBI TSDKECTU B 3aBUCHUMOCTH OT BBICOTHI HaJl ypOBHEM Mops OyaeT oTpHUIlaTeNbHasl Ha BCEX BBICO-
TaX, UMEIOIUX a0COMIOTHYIO OTMETKY BBIIIE YPOBHS MOPSI.

Kpome Toro, BBOAUTCSI HHCTpYMEHTaJIbHAs TOMPaBKa, KOTOPOH KOPPEKTUPYIOTCS HETOUHO-
CTH B MOKa3aHHUSAX 0apomeTpa, CBsI3aHHBIE C HECOBEPIICHCTBOM €r0 M3TOTOBJICHUS. WHCTpyMeH-
TajbHasl MOMpaBKa YKa3bIBA€TCs B IMacropre Mpubopa; Ompenesisercs ¢ MOMOIIbIO 3TaJIOHHOTO
npubopa.

BBenenneM ykazaHHBIX MOMPABOK MOJMYYalOT JaBJICHHE HA YPOBHE CTAHIIMHU, KOTOPOE 3aTeM
IPHUBOJIAT K YPOBHIO Mopsi. JlJist 3TOT0 MCTOIB3YIOT TaOIUIIBI, pacCCUMTAaHHBIC 10 OAPOMETPUIECKON
dbopmyire.
bapomeTp-anepounn

Bbapomerp-anepous oTHOCUTCS K JehOpMallMOHHOMY BUAY MPUOOPOB JUIsl U3MEPEHHSI aTMO-
chepHoro naeneHUs. UyBCTBUTEIBHBIM JJIEMEHTOM B TaKUX OapoMeTpax SIBISICTCS aHEPOWIHAsS
KopoOka (6apokopoOka), mpeoOpasyromas U3MEHEHUsT aTMOC(EPHOTO JaBJICHUS B JIMHCHHBIC Tie-
pememnienus (nedopmarun). Bo3ayx u3 KopoOKH BBIKQUMBAETCS MMOYTH MOTHOCTRIO. [l TOTO, 4TO-
OBl KOpOOKa HE CIUTIOIIMBAJIACh IaBIEHUEM OKPY KAIOIIEro BO3/1yXa, IPYKHHA OTTATUBAET KPBIIIKY
KOpOOKH, IPUBOJIS €¢ B paBHOBecue. [Ipy yBeInYeHNN BHEIIHETO JaBICHUS KPBIIIKa Oy1eT HEMHO-
rO BJIaBJIMBAThCS BHYTPh KOPOOKH, MPU YMEHb-
[ICHUH TIOJ JEHCTBUEM MPYXKUHBI OYyIEeT MOJ-
HUMAaThCs BBepX. BenununmHa pedopmanuu Ko-
poOKM TIpM W3MEHEHWH /JaBIICHUS OYECHb Mala
(0,3 mm Ha 10,5 rlla). Ho mpu momomu cucre-
MBI PBIYAaroB ITH HE3HAYUTEIbHBIC KOJICOAHUS
yBenunuuBaroTcst oT 200 no 800 pa3 u nmepena-
IOTCS HAa CTPEJKY, IEepPEMELIAIOUIYIOCs BAOJb
IKaJIbl C JeleHUusIMU. B BepxHell yacTu aHe-
powuia BMOHTUPOBAH TyrooOpa3HbIi TEPMOMET]
JUIsL U3MepeHusl TemrepaTypsl mpubopa. Bech
MEXaHU3M aHepoHuJa IMOMENIaeTCss B METaJIu-
YECKUW WM IUIACTMAcCCOBBIA KOPIYC CO CTEK-
JISTHHOM KPBIIIKOM. B orcuers! no mka-
jge OGapomeTpa-aHepoHuaa BBOAAT TEMIEpaTyp-
HYI0, IIKAJIOBYIO, JOOABOYHYIO IOIMPABKH, KO-
TOpbIe MPUBOAATCS B MOBEPOUYHOM CBUIECTEINb-
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CTBE.
TemnepaTypa oka3bpIBaeT BIMSHUE Ha TMoka3aHUs Oapomerpa. Tak kKak ¢ H3MEHEHHEM
TEMIIEpaTypbl MEHSIOTCS YIpPYTHe CBOMCTBAa KOPOOKH, MPOMCXOIAT AedopMalvu Y3JOB Iepe-
JaTOyHOro MexaHusma. s ydera BIMSHHUS TEMIEpaTypbl Ha MOKa3aHUs OapoMeTpa-aHEepouaa
OpUHITO WX TpuBoAWTH K Temmeparype 0°C. [l 3TOro ompenensiioT TeMmrepaTypHBId Ko3¢-
(bUIUEHT, paBHBIN N3MEHECHHIO TTOKa3aHU 6apoMeTpa NMpu u3MeHeHUH Temneparypsl Ha 1°C.
[[IxanoBass mompaBKa MCKIIIOYAET CHUCTEMATHYECKYI0) HHCTPYMEHTAJIBHYIO IOIPELIHOCTD,
SBJISIOLLYIOCS CJIEICTBUEM TEXHOJIOTUYECKUX JOMYCKOB IPHU M3TOTOBJIEHUH MEPEaTOYHOTO Mexa-
HU3Ma aHEPOUIHON KOPOOKH, T.€. YUYUTHIBACT MHIUBHUAYaJIbHBIE 0COOEHHOCTH MPUOOpPa, HE COOT-
BETCTBYIOIINE AEJIEHUSM IIKaIbl, OAMHAKOBOW IJI BCeX NMPUOOPOB JaHHOro TUma. B moBepoyHom
CBUJIETEILCTBE IIKAJIOBBIE MTONPABKU AI0TCA JUIsSl BCEU IIKAJIBI UEpe3 KaXAble 1ECATh ACICHUM.
BbapomeTpsl — aHepou Ikl UMEIOT HEKOTOPbIE MPEUMYIIECTBA MEepe PTYTHBIMHU OapoMeTpaMu
(Manble rabapuThl U Macca, OTCYTCTBHE PTYTH, YA0OCTBa TPAHCIIOPTUPOBKU), HO OHHM YCTYMAIOT B
TOYHOCTH M HE MPUMEHSIOTCS Ha METEOPOJIOTMYECKUX CTAHIMSX B KaueCTBE OCHOBHOI'O MpuOOpa
JUIS U3MEPEHUsI aTMOC(HEPHOTo JaBieHus. VX IpUMEHSIOT B TeX clydasx, KOTAa U3MEpEeHue AaBiie-
HUS JOIYCTUMO C MorpemHocThio 6oinee 1 rlla (Ha HEKOTOPBIX MOCTAaX U B OTAEIBHBIX IKCIIEIUIIH-
SIX).
baporpad
Bbaporpad npennasHaueH A HEMPEpLIBHOM peructpanuu armochepHoro aasinenus. [Ipe-
nensl u3mepenust ot 780 mo 1060 rlla, morpemnocTs u3mepenus £1-2 rlla. Moxer paborats mpu
temneparype Bo3ayxa ot -10 no +45° C. Ilo cBoemy ycTpOWCTBY OH AEIUTCS HA TPU YacTH: NpH-
E€MHYIO (IaTUuK), Iepeatonly0 U peruCTPUPYIOIIYIO.

Puc.7. Baporpad

[TprueMHO# 4acThIO CITYXKHUT CHCTEMa aHEPOUIHBIX KOPoOOK. Bo3ayx n3 KopoOOK OTKayeH U
aTMocgepHoe AaBlieHHe, HAPABICHHOE Ha CKaTHe KOPOOOK, YpaBHOBEIIUBACTCS CHIION YIIPYroCcTH
KOpoOok. BepxHsisi kopoOKka coeluHSETCS ¢ pblYaroM IepeAarollero MexaHusMa. BennunHa fe-
dopmanu KOpoOOK OYEHb Maja, HO MPH Mepeaue Ha Mepo OHA YBEITMUMUBACTCS C MMOMOIIBIO phlvya-
roB B 80-100 pas.

Jlyiss yMeHbIICHHS BIUSHUS TEMIIepaTypbl Ha MoKa3aHUs Oaporpada B €ro HIKHEH 4acTH
BMOHTHPOBaH OMMETaNTNYECKUIl KOMIIEHCATOpP.

Peructpupyromas 4actb npeacTaBisieT co0oil 6apabaH ¢ 4aCOBBIM MEXaHH3MOM BHYTPH.
Ha ©Oapaban HaneBaercss OyMakHas JIeHTa, Ha KOTOPOM HAHECEHbl TOPU3OHTAJIBHBIC
U ayrooOpasHble  JEJIEHUS  CBEpPXYy BHHU3; TOPU3OHTAJIbHBIE JIMHUM  COOTBETCTBYIOT
aTMoc(hepHOMY JaBJlI€HHIO, AyrooOpa3Hble — UHTEpBalaM BpeMeHHU. [[isi HelledbHBIX CaMOIKCLIEB
3TOT UHTEPBA 2 4, AJI1 CYyTOUYHBIX — 15 MHH.

[Tpu Bpamenuu 6apabaHa mepo Ha KOHIIE CTPEJIKH CHEIHaTbHBIMH YEPHWIAMU OCTaBIISIET
CJIeJl COOTBETCTBEHHO KOJIEOaHUAM aTMOC(EPHOTO JaBICHHS.
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ITokazanust Gaporpada HYKHO CHCTEMaTHYECKH CpPaBHHMBATH C JAHHBIMH PTYTHOTO 0apo-
Mmetpa. JIJist 3Toro B cpouHble Yachl HAOJIIOACHUH Ha JIeHTe Oaporpada aemaercst 3acedka, COOTBET-
CTBYIOIIIAasi UICTUHHOMY JIaBJICHUIO.

B nomeniennn mereoctanuuu 0aporpad HaXoAWTCS Ha MOJIOUKE, YKPEIUICHHON Ha CTEHE Ha
BbicoTe 110-130 cm ot mona. [To By KpuBOii 3aTUCH MEXKTY CPOKAMH HAOTIOACHHUN OTIPEIEIISIeTCS
dbopma OGapudecKoil TCHACHITUH.

bapuueckas menoenyus - 370 U3MEHEHHE aTMOC(HEPHOTO JaBJICHUS 32 BpEMsI MEXAY CpO-
Kamu HaOmomeHuid (3 daca mpu 8 CpOUHBIX HaOMIOJeHUsX). bapuueckas TEHIEHIINS UMEET 3HaK
«+» TIpH poCTe AABIICHUS U 3HAK «-)» MPU TOHIKEHUH.

Bomnpocsl k Teme:

Uro takoe armochepHoe naBieHue?

Kaxkue equauiel uamepeHus atMochepHOTro JTaBJICHHS?

Uemy paBHa cTaHAapTHas aTMochepa Ha ypoBHE MOpsi?

Kak n3zmensercs naBjieHue ¢ BLICOTOMU?

O 4eM CBUIETENBCTBYIOT U3MEHEHUS aTMOC(EPHOTo JaBICHHS BO BPEMEHH?
JInst KakuX 1enel u3MepsroT aTMocepHoe JaBiaeHue?

Kak npaBuisHO yCTAaHOBUTH OapOMETp Ha METEOPOJIOTHUECKOM CTaHIIUN?
Urto siBRsieTCsl IPUYMHON ABUKEHUS BO3ayxa?

Kakue ¢akTopsl BRI3BIBAIOT U3MEHEHHE aTMOC(HEPHOTO JaBICHUS?

lO Jlnst gero nmpeaHazHadeH 6aporpad?

3AJIAHUE
Omnpenenenne npebieHus 7-ro 3taxa 1 kopnyca Yal'y Hag 1-M ¢ nomombio anepouaa
1. Otcuurarh AaBJICHHE IO AHEPOUIY Ha 7-M dTaxe ¢ TOYHOCThIO 710 0,1 MM pT. cT. CHATH TIO-

Ka3aHUs TEPMOMETpa, BMOHTHUPOBAHHOTO B aHepousa ¢ ToyHocThio 0,1°. OTcuersl mpoBo-

JUTh Ha YPOBHE CTOJA.

To xe camoe mponenarh Ha 1-M dTaxke 3maHus (depe3 3-5 MUH MOCIe BBIX01a U3 JTU(TA)

3. OIHOBpPEMEHHO C MOMOUIbI0 TEPMOMETpA —IIpallla U3MEPUTH TEMIIepaTypy BO3ayxa Ha 7-M
u 1-M sTaxax.

4. BpecTu K MOKa3aHUSAM aHEPOUJA COOTBETCTBYIOIIME MOMPABKU U BBHIYUCIUTH MPEBBIIICHUE
7-ro aTaxka Hax 1-M o GapoMeTpuueckoit popmyie.

©COoONO~WNE

N

JlabopaTopnasi paGora 4 6. Berep. MI3mepenue ckopoctu BeTpa
[{enb paboThI — MOTYYUTH MPEACTABICHUE O TPUOOpaX U METOIMKAX U3MEPEHUS CKOPOCTH U Ha-
IpaBJIeHUs BETpa
3amaun paboTHI:
1. M3yuuTh KOHCTPYKIIMIO U YCTAHOBKY (PJIIOT€pOB U aHEMOMETPOB
2. TlpoBectn HaOMIOIEHUS 32 CKOPOCTHIO M HAIIPABJICHUEM BETPA
3. O3HaKOMUTbHCA ¢ OapUYECKUM 3aKOHOM BETpa
CpenctBa: anemometp Dycca
3agaHue:
1. U3yuuth ycTpOMCTBO M MPUHLUI ACUCTBUS MPUOOPOB, UX YCTAHOBKY WM METOIUKY U3Me-
PEHMS CKOPOCTHU M HAalPaBJICHUS BETpa
2. W3meputh CKOPOCTH BEeTpa
3. Toctpouth po3y BETpOB
Pe3ynbrarhl: u3yueHue ycTpoilcTBa MpUOOPOB Ui U3MEPEHHS HANpaBJICHUs U CKOPOCTH BETpa U
METOAMKH U3MepeHus. [IoCTpoUuTh «po3y BETPOB» U PE3YNIbTaThl H3MEPEHUI! PEICTABUTD B BUJIE
TaOJINLIBIL.
Berpom Ha3bIBaeTCs TOPU3OHTAIBHOE MEPEMELICHHE BO3AyXa OTHOCHUTEIBHO 3€MHOH MO-
BepXHOCTH. OOBIYHO OMpEENAIOT HapaBIeHUE BETpa —CTOPOHY T'OPU30HTA, OTKYJa IyeT BETep, U
€ro CKopocTh B M/C. BeaenctBue TypOyJIe€HTHOCTH CKOPOCTh M HAalpaBJCHHE BETpa HENPEpPhIBHO
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MEHSIOTCA.

[Ipu ompeneneHU CKOPOCTH BETpa B MPHU3EMHOM CJIO€ B MOJIEBBIX YCIOBHSIX HUCIOJIB3YIOT
aQHEeMOMETPHI PA3TUYHBIX TUIIOB: YAIICYHbII, KOHTAKTHBIM WM UHAYKIIHNOHHBIN.

Jlisg mony4yeHus XapaKTepUCTHK BeTpa Ha METEOPOJOTMYECKHX CTAHIMAX B HACTOsIIee
BpeMsl MPUMEHSIOT (IIorep M AUCTAaHIIMOHHBIE MPUOOpHI — aHeMopyMOoMmeTprl. Habmonenus 3a
BETPOM BKJIIOUAIOT: a) U3MEPEHHE CPEAHEH CKOPOCTH BETpa 3a MPOMEXYTOK BpeMeHH 2 wiu 10
MHH; 0) omnpeneneHne MaKCUMaJbHOTO 3HAYEHUsI MTHOBEHHOW CKOPOCTH BETpa; B) OINpE/EICHUE
CpeIHEero HampaBJeHUS BETpa 3a 2 MUH.

Py4Holi yame4Hslii aHEMOMETP

AHEMOMETPHI CIIYXKAT I U3MEPEHUS CPEIHEN CKOPOCTH BETpa 3a ONpPEIECICHHBIA MpOMe-
KYTOK BPEMEHH.

[To KOHCTPYKIIMU MPUEMHON YacCTH Pa3JIMYyaroOT J[Ba OCHOBHBIX BHJAa aHEMOMETPOB a) ya-
HIeYHbIE (C MOMYIIApUIMU) Ul U3MEPEHHSI CPEIHEH CKOPOCTH BETpa JItoOOro HAIpaBICHHS B IIpe-
nenax ot 1 mo 20 mM/C ; 6) KpeUTbUaThIe (C MEIHHUYKOMN) JJIT U3MEPEHUs CpeIHEH CKOPOCTH Ha-
IPaBJICHHOTO BO3AYIIHOTO 1oToka oT 0,3 10 5 m/C. KpbuibuaTble aHEeMOMETPhI TPUMEHSIOT B OC-
HOBHOM B TPYOKaX U KaHajaX BEHTUISIIMOHHBIX CUCTEM.

Puc. 8. AHeMOMeTpBI: a) YalIeUHBIiA; 0) KPbUIbYATHIN

IIpuemHast 4acTh pyyHOTr0 aHEMOMETPA COCTOUT U3 METAIIIMYECKON KPECTOBHHBI, HA KOH-
11aX KOTOPOIl YKPEIUIEHbI YEThIPE MOJBIX MOTylIapus, 0OpalleHHbIX BBITYKIOCTSIMH B OHY CTPOHY.
[Tonymapus 3allMINEHbl OT MEXAHUYECKUX MOBPEXKICHUNM CIELUAIbHOM PAMKOM U HACaXEHbl Ha
ock. Och B CBOCH HWIKHEH YacTH UMEET YEPBAYHYIO (BUHTOBYIO) Hape3Ky, KOTOPOWM OHA COCIHHS-
€TCsl C PSIIOM LIECTEPEHOK NEPENAIOUIEr0 MEXaHNU3Ma, 3aKJI0YEHHOIO B IJIACTMACCOBBIN MIIM Me-
Taumaeckuil kopiryc. CUeTHBI MeXaHu3M uMeeT Tpu 1udepodnara. Ha Gonbiiom HaHECEHBI jIelie-
Hug oT 0 1o 100, Ha 0 IHOM MaJIeHbKOM — COTHH, Ha TPETHEM — THICSYH.

B HuxkHell yactu Qymiasipa cOOKy UMeeTCsl appeTup, ¢ MOMOILbIO KOTOPOTo MepBasi IecTe-
pEHKa MEepearoliero MeXaHn3Ma MOXKET OBITh OTBE/IEHA WM COSAMHEHA C YepBAYHON HapEe3KOM
ocu. B mepBoM citydae BpallleHHE NOJIYIIAPUN MOJ BIUSHUEM BETpa MPOUCXOAUT BXOJOCTYIO, BO
BTOPOM OHO TepeaeTcs Ha CTPEeikH 1udepoaaToB (cueTynk BkIo4eH). [1o o6e ctopoHs! appeTupa
MMEIOTCS J1Ba HEMOJBWKHBIX KOJbIA, KOTOPBIMU IMOJIB3YIOTCS AJI BKJIIOUYEHHS CUETUMKA IIPHU IO-
MOILM IIHypKa B T€X Cly4asxX, KOIJla aHEMOMETP HaxoJIuTcsl BbICOKO. IIIHypok IpHBS3BIBAIOT K
KOHILY appeTHpa CEpPEeIMHON, a KOHIIbI €ro MpPOJEBAIOT Yepe3 HENMOJABUKHBIE Koyiblia. CHH3Y moA
KOPILYCOM HMMEETCSl CTEP)KEHb C BUHTOBOM HApE3KOM Il YCTAHOBKM aHEMOMETpPA Ha JEPEBSIHHOM
HIECTE B BEPTUKAILHOM IOJIOKEHUH.

HaGmroienust mo aneMOMETpy POBOASTCS CIEeAyoIMM oOpa3zom. HabmogaTens cTaHOBUT-
Csl TUIIOM K BETPY U YCTaHABJIMBAE€T AaHEMOMETP Ha 3aJJaHHOW BBICOTE TakK, YTOOHI IlIKasia Oblia 00-
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pailieHa B MOABETPEHHYIO CTOPOHY, a IUIOCKOCTh Lu(epOiara pacrosaraiach Obl MepIeHIUKYIISp-
HO K HalpaBJIeHHIO BeTpa. 3aTeM HeoOXOIMMO 3alucaTh MMOKa3aHUs BCEX CTPENOK (HayalbHbIN OT-
cuert). [locie 3TOro BKIIOYAIOT CUETUYMK AHEMOMETPA U OJHOBPEMEHHO IMYCKAIOT B XOJ CEKYH[O-
Mep Ha 10-MUHYTHBIM TPOMEXKYTOK BpeMeHH. [1o uCTeueHn cpoKa BHIKIIOYAIOT IPHOOP U CEKYH-
JIOMEp U 3aMHUCHIBAIOT KOHEUHBIA OTCYET.
®dmrorep

@morep sBiIsieTcss HanOoJiee pacIpPOCTPAaHEHHBIM MPUOOPOM il HAOMIOACHUH 3a HaIpaB-
JIEHUEM M CKOpOCThIO BeTpa. OH UMeeT cleayroliee yecTpoicTBo. Ha HIKHEH HeMmoABHUKHON TpyOe
drorepa yKperieHbl MITHIPU — yKa3aTenu HampasiieHus BeTpa. LITeipb, oOpaleHHbI Ha ceBep,
ob6o3naueHn OykBor «Cx» mm «N». Ha BepxHelt Bpamraromieiicss Tpyoe CMOHTHPOBaHBI (hJIrorapka ¢
IPOTHBOBECOM M YKa3aTelb CKOPOCTH BETPA, COCTOSIINN M3 KEJIE3HOW IIIACTUHBI (IOCKH) U IYyTH
CO IITBIPAMH, UMEIONIUMH paJiialibHOEe HampaBieHue. XKenesHas Jiocka pazmepoM 13x 30 cM cBo-
00ZHO BpaIIaeTCs] OTHOCHTEIBHO TOPU3OHTAIBHON OCH, MPOXOIALICH Yepe3 BEPXHIOI KPOMKY
JIOCKH, KOTOpasi BCEerja pacroJiaraercs MepreHIuKYIsIpHO HampaBieHHIo BeTpa. s u3mepeHus
ckopocteit 1o 10 M/c ucnonb3yercs nerkas gocka secom 200 r, a 6onee 10 m/c — Tspkenas 1ocka
BecoM 800 T.

CKOpoCTh BeTpa ONpPEIeNsioT MO OTKIOHEHHIO TOCKM OTHOCHUTEIBHO IITHIpEH yKa3ares
CKOPOCTH, a HallpaBJICHUE BETpa- MO MOJIOKEHUIO IPOTHBOBeca (IIOrapku OTHOCUTEIHHO IIThIpen
yKa3aress HalpaBJICHHSI.

Puc. 9. ®mrorep

@dmrorepsl ¢ JIETKON U TSDKENOM JOCKOM YCTaHaB-

JIUBAIOTCI Ha OTICJIBHBIX v/ Maurax Ha BeicoTe 10-12 M. B
TEMHOE BpeMsi CyTOK (JIto- repbl OCBEMIAIOTCS MPOKEKTO-
pom.

IIpu orcuere cko-
OTMEUAeT CpeJHee U Hau-
JKEHHS JOCKH 3a 2 MHH, a
CpenHee TMOJIOKEeHUEe (IIro-
IensgeTcs Io Ta0nuie, B
I_HTBIp}I Ja€TCsd 3HAUYCHUC
TSOKEJIOU TOCKH.

pOCTH BeTpa HaOIIOIATENb
OoJIblliee OTKJIOHEHHE II0JIO-
TaKkkKe 3a 2 MUH OTMEUaeTCs U
rapku. CKOpOCTh BETpa Ompe-
KOTOPOM ISl KaKJA0r0 HoMepa
CKOPOCTH BETpa IS JIETKOU U

AHEMOpPYMOOMETPHI

[Tpunun neicTBust aHEMOPYMOOMETPOB (WX MHOTO Pa3HOBUAHOCTEH) OCHOBAaH Ha Mpeod-
pPa30BaHUU XapAKTEPUCTUK B DJIEKTPUYECKHUE BEIMYUHBI, KOTOPBIE MEPEHAIOTCS B COOTBETCTBYIO-
IIKEe Y376l U3MEPUTENBHOrO MynbTa 1o kabemo. [Ipubop cocTouT M3 NaTYMKOB CKOPOCTH U Ha-
IpaBJIEHUs BETPa, U3MEPUTEIILHOIO MyJabTa U OJI0Ka MUTaHMs. B naTumke cocpeaoToYeHbl 4yBCT-
BUTEIIbHBIC JIEMEHTHl U NIEPBUYHBI IIPeoOpa30BaTeNId CKOPOCTH U HampaBieHus. B kadecTBe 4yB-
CTBUTEJIBHOTO 3JIEMEHTA HUCIIOJIB3YETCSl YETBIPEXIIONIOCHBIM BO3AYIIHBIM BUHT C TOPU30HTAIbHOU
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OChI0 BparieHus. UyBCTBUTENBHBIM 3JIEMEHTOM JIJIsl HANPaBJICHHs BETpa sIBIsieTCs (pirorapka, BbI-
MOJIHEHHAs B BUJIE 00TeKaeMoro Kopiryca npudopa, Ha KOTOpOM YCTaHOBJIEH BO3AYIIHbBIN BUHT.

Puc. 10. AHemopymbomeTp

Nsmepenne  cpen-
HO Ha OINpENECICHUN 4YHCIIa

HEll CKOPOCTH BETpa OCHOBa-
000pOTOB BHHTA, BpallaeMo-
ro BO3AYLIHBIM IIOTOKOM, 3a 10 muH. Yucino o60poToB
BUHTa MOXET ObIThb OTCYUHU- TaHO [0 IIKaje YyKazarTeJs,
IpagyupoBaHHOTO B M/c . OnpeneneHe MTrHOBEHHONW CKOPOCTH OCHOBAHO Ha M3MEPEHHH HaIpsKe-
HUS AJIEKTPUYECKOT0 TOKA, KOTOPBIM MHIYLIUPYETCS B T€HEpaTope; BpallleHHe BUHTA JaT4UMKa Iie-
penaeTcs poTopy reHepaTopa Tak, YTO CKOPOCTh POTOpa B KaKJbli MOMEHT BPEMEHH paHa CKOPO-
CTH BpallleHusl BUHTa. V3MepeHue HanpaBiaeHUs] BETpa OCHOBAHO Ha JUCTAHIIMOHHOM mepeaaye mo-
JIOXKEHHUs (IIIOTApKU C MOMOIIBIO CIIEHUAIBHOTO YCTpOicTBa (cenbcuHoB). PoTop onHOrO U3 cemb-
CHUHOB COE/IMHEH C OChIO (PIIrorapKu, BTOPOU SBJISIETCS yKa3aTeleM B U3MEPUTEIbHOM ITYJIbTE.
Bomnpocsl k Teme:
Urto Takoe BeTep?
Uro Takoe «po3a BETPOB»?
Uro sByIsIETCS IPUYUHON BO3HUKHOBEHUS BeTpa?
[Touemy B METEOpPOJIOTHH U3MEPSIOT CpelHEEe HAIIPABICHNUE U CPEIHIOI0 CKOPOCTh BeTpa?
UTo Takoe MECTHBIC BETPHI?
J1st Kakux 1ened u3MepsroT HalpaBiIeHUE U CKOPOCTh BeTpa?
Kakum 06pa3om BeTep CBsi3aH ¢ U3MEHEHHUEM JIaBJICHUS?
Urto Takoe mKBab?
Urto Takoe cMepy?
0. Ha xakoii BEICOTE H3MEPSIOT MPU3EMHBIN BeTep?
1. Kakue cymiecTByIOT €IMHUIIBI U3MEPECHUsI BETpa?
12. B yem 3akioyaetcst OapuuecKuii 3aKoH BeTpa?

3AJAHHUE
1. Omnpenenutb CKOPOCTH BETPA 10 AHEMOMETPY
2. OnpenenuTs HapaBJICHUE U CKOPOCTH BeTpa 1o (irrorepy

RBO©ONOR~WNE

Tema 5. Ten1oBoii pe:xuM 3eMHOI OBEPXHOCTH U aTMOC(epPbI.

JlabopaTopnasi paGora 5.

Henb paboThl — MONYYUTH IPEACTABICHUE O METEOPOIOrHUYECKUX TEPMOMETPaX U METOJTUKE U3Me-
pEHUs TEMIIePaTypbl TOYUBBI

3amaun paboTHI:
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1. 03HaKOMUTBCS C TEPMOMETPAMHU: IICUXPOMETPUUECKUMHU, MAKCUMAJIbHBIMU, MUHHU-
MaJIbHBIMU
2. M3yunTh KOHCTPYKTHBHBIE OCOOCHHOCTH METEOPOJIOTHYECKUX TEPMOMETPOB
CperncTBa: TEpMOMETPBI AJIs1 U3MEPEHMsI TeMIEepaTypbl (CPOUYHBIN, MUHUMAIIbHBINA, MAKCUMAaJlb-
HbIi1),CaBUHOBA, LTYTI
3aganue:
1. W3yuuts yCTpONCTBO M NPUHLIMII AEHCTBHS TEPMOMETPOB, UX YCTAHOBKY U METOU-
Ky U3MEpPEHHI
2. TlpoBectu HaOIIOACHUS 3a TEMIIEPATYpPOl TOUBBI
3. TloctpouTs rpaduk cyTo4HOro XoJa TeMIEepaTyphbl IOBEPXHOCTH MTOYBBI U TEMIIEPATYPHI
MOYBBI Ha pa3HBIX IyOMHAX
Pe3ynbratrhl: M3yuyeHue ycTpoiCcTBa TEPMOMETPOB U METOJUKH U3MEPEHHS TEMIIEPATypPhl IIOYBBI.
[Moctpouts rpaduku U pe3yabTaThl U3MEPEHUI MPEACTABUTH B BUJIE TAOIHUIIBI.

TepMoMeTpsI 1Sl U3MEPEHUSI TEMIIEPATYPHI MOYBHI.

Jlnst u3MepeHuss TeMIepaTypbl MOBEPXHOCTH MOYBBI Ha METEOPOJIOTMYECKUX CTAHIMAX
IPUMEHSIIOT CPOYHBINA, MAKCUMAJIbHBIII 1 MUHUMAJIbHBIM TEPMOMETPHI. DTU TEPMOMETPHI KIAAYyT
BMECTE Ha OTKPBITON IIOMaAKe pa3MepoM 4 X 6 M Tak, 4ToObl UX pe3epByaphl INIOTHO MPHIIEralin
K [T0YBE U HAMOJOBUHY ObUIM B Hee TOrpyKeHbI. TpaBsHON MOKPOB C IJIOLIAIKU YAAISIETCs, a M0Y-
Ba B3PBIXJISAETCS.

IIpu HaIMUUM CHEXXHOTO NOKPOBA BCE TPU TEPMOMETPA ITOMEIAIOTCS HA IOBEPXHOCTHU CHE-
ra.

CpouHBbIil TOYBEHHBII TEPMOMETP PTYTHBIA CO BCTABHOM IIKAJIOH; LI€HA JIEJECHUS ILKaJIb
0,5°. [Jena denenust — 3T0 KOJTMYECTBO I'PAAYCOB, MPUXOIAIICECS HA HAMMEHBIIIEE JICJICHHIE IITKaJIbI
TEPMOMETPA.

PezepByap TepmMomMerpa mMeeT OOBIYHYIO HMIJIMHIApUYECKYI0 dhopmy. HabmroneHus mo Hemy CBO-
JATCSl K OTCUETY TIOKa3aHUM B CPOYHBIE YaCHI.

Maxcumanvroii mepmomemp CIYXKUT Il U3MEPEHUST HAaUBBICIIEH TeMIIEpaTyphl 3a BpeMs
MEXIy CpOYHbIMH HaOmroneHussMu. OH Takke PTYTHBIM CO MIKAJIOW M3 MOJOYHOTO
crekia, nena aenenus 0,5°. PesepByap MokeT ObITh WM MIJIMHIPUIECKUM K T1apoBbiM. [Ipese-
JbI WIKajibl OT -36 10 +51° nnm ot -21 no +71°. B aHO pe3epByapa BHasiH CTEKJISIHHBIA KOHUYECKHUN
CTEp)KEHb, KOTOpBIM BEPXHHM Y3KMM KOHLIOM BXxoauT B Kamwwiip. [lostomy B
Hauaje Kamwuisipa oO0pasyeTrcs Cy)KEeHHe, NpensTCTBYIoIee CBOOOJHOMY MEPEIBHKEHUIO
PTYTH U3 Kanmuuisipa B pe3epByap. Korna remneparypa noBslaeTcs, pTyTh MO I€UCTBUEM TEILIO-
BOTO pacIIMpEHMs] TNPOTAJIKUBAETCS 4YEpe3 CY)KEHHE M3  pe3epByapa B KalWULAP.
[Ipy nDoOHWXKEHUH TeMmIepaTypbl pTYTh U3 Kamuwuigpa oOpaTHO HE TMOXOOUT, TaK Kak
CWJIBl CLEMJIEHUS MEXKIy 4YacTULAMU PTYTH HE B COCTOSIHUM IIPEOJOJIETh CHUJIBI TPEHHS B
CY’)KEHHOM 4YacTH TEPMOMETpPa, MU B ITOM MECT€ NPOUCXOAUT pa3phiB PTyTH. OcTaBmuiics
B KalWUIIpe CTOJIOMK PTYTH OyAeT yKa3blBaTh MAaKCHUMAJIbHYIO TEMIEpPaTypy 3a OIpeleeHHBIN
POMEXKYTOK BpeMeHHU. {71 Toro, yToObl PTYTh yIIa OOpaTHO B pe3epByap, TEPMOMETP BCTPSAXU-
BalOT HECKOJIBKO pa3 CUJIbHBIMH, HO IIJIaBHBIMU JIBM)KEHUSMU PYKU. MaKCHUMAalbHBIM TEPMOMETP
YCTaHaBJIUBAIOT B TOPU30HTAIILHOM MTOJIOKEHUU. Bo BpeMs Ha0JI01eHUN
TEPMOMETp CJIerka NOJHMUMAIOT 33 KOHEI, yJaleHHBIH OT pe3epByapa, 4TOOBl PTYTh B
KanwuIsIpe NOA0NUIA K CY’)KEHUIO, U JIenatoT oTcueT. CaemnaB oTcueT, TEPMOMETP BCTPSIXUBAIOT, I1O-
Ka CTOJOUK PTYTH HE 3aiiMET MOJIOKEHHE, COOTBETCTBYIOIIEE TEMIIEPAType MO CPOUHOMY TEPMO-
MeTpy. DTHUM CaMbIM MOATOTABIMBAIOT TEPMOMETP K CIIEAYIOLIEMY HaOIIOACHHUIO.
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Puc.11. TepmoMeTphl: a — MaKCUMAaNbHBIN, O - MUHUMAaJIbHBIN

Munumanvhvili mepmomemp CIYKUT A1 U3MEPEHUS CaMON HU3KOM TeMIIEpaTypbl MEXIY
CpOKaMH HaOJIIOJICHUNH. DTOT TEPMOMETP CIUPTOBOM, HIMEET BCTABHYIO IIIKATy U3 MOJIOYHOTO CTEK-
na ¢ ueHoil nenenus 0,5°. PezepByap mumHapuueckuid. Kanuisp Ha KOHIlE, TPOTUBOIOI0KHOM
pe3epByapy, UMEeT pacUuIMpeHre, B KOTOPOM COOMpAeTcsi CIUPT MPHU MOBBILIEHUU TEMIEPATYpPhI
BBIILIE TIOCIIEAHETO JEJICHUS HIKabl. 3J1ECh K€ CKAIlJIMBAIOTCS Iapbl CIIUPTA.

B kanumisipe MUHMMAJIBHOTO TEPMOMETpPAa BHYTPH CHHUPTA MOMEIIEH HEOOIBIION TOHKHMA
CTEKJISHHBINA INTU(PTHK C YTOJIIEHHBIMU TYNBIMH KOHIAMH. [Ipu BepTHUKAIBHOM TOJOXKEHUH (pe-
3epByapoM BBepX) ITU(PTUK CBOOOJHO NEepeMeNIaeTcs BHYTPH CIUPTA 10 TUIEHKH MTOBEPXHOCTHOTO
HaTsDKEHHs. B rOpH30HTaIIbHOM TOJO0XKEHUM OH JABHraeTrcs B oOpaTHYIO CTOPOHY, K pe3epByapy,
IIOJ] TABJICHUEM JTOM IJICHKH. JTO MPOUCXOJIUT TOJIBKO IPHU MOHMKEHHUH Temmeparypsl. Ecnu ke
TEMIIepaTypa HauyHEeT MOBBIIATHCA, TO MEHHCK OTOWIET OT ITH(Ta B CTOPOHY Oojiee BBICOKHX
TEMIEpaTyp, a ITU(TUK OCTAHETCS HA YPOBHE MUHUMAJIbHON TEMIEPaTypHI.

VYcTaHaBIMBaIOT TEPMOMETP BCErZla B TOPU3OHTAIBHOM MONOKeHHH. Bo Bpemst Habmrozme-
HUH, HE Tporas pyKaMu TEPMOMETP, OTCUUTHIBAIOT MUHUMAJIbHYIO TEMIIEPATypy MO KOHIYy IITU(]-
Ta, yaJEHHOIO OT pe3epByapa, U CPOUHYIO TEMIEPATYPy IO MOJOKEHUIO MeHMCKa cniupTa. [locne
OTCYeTa TEPMOMETP MEPEBOPAUMBAIOT PE3EPBYaPOM BBEPX U XKIYT, MOKa MTUPTUK AOHAET A0 Me-
HUCKa CIupTa. 3aTeM TEPMOMETP BHOBb YCTaHABJIMBAIOT B FOPU3OHTAJIBHOM IOJOXKEHUH, IOCIIE
3TOTO OH BHOBB TOTOB K pabore.

IToxOMHBIM MMOYBEHHBIM TEPMOMETP-11yNl MIBaHOBA CIIy»KUT I U3MEPEHUS TEMIIEPATYpPbI
MaxOTHOTO cjos Mo4Bkl Ha riyouHe ot 3 10 30 cM. OH COCTOUT U3 KHUAKOCTHOTO TOIYOJIOBOTO
TEPMOMETPA C LIEHOW JeJIeHNs MKanbl 1°, MeTaJuInyecKoi onpaBbl U HaKOHEUHUKa. i ymydnie-
HUS TEIUIOOTAAYM MEXIy HAKOHEUHHKOM U PE3epBYyapoM TEPMOMETPA MOMEIICHbI MEAHBIE U Ja-
TYHHBIE ONUJIKHU. 11 OTcueTa TemMrepaTypsl B BEPXHEH 4acTU OMNPaBbl CIEIaH IPOAOIbHBIN BBIPES,
3aIIUIIEHHBIA OpraHUYeCKUM CcTekioM. Ha oOpaTHOW cTOpoHE OmpaBbhl HAHECEHA INKaia B CM, IO
KOTOPOH OTCUHMTHIBAIOT TIyOMHY TOTpY:KeHUs. J{J1s1 u3MepeHus cHayana npoOypHuBalOT BEepTHKAIIb-
HYIO CKBa)KHHY, 3aT€M B HE€ OIYyCKalOT TEPMOMETP TaK, YTOObI HAKOHEUHUK CJIeTKa BAABIIMBAJICS B
noyBy. TepMOMeTp BbIIEPKUBAIOT B CKBaknHE B TeueHue 20 muH. HabmoaeHus mpoBOIsT TOIBKO
B TEIJIOE BpPEMsI roAa.

Tema 6. Boasinoii map u Boaa B atmocgepe

JlabopaTopnasi padora 6a. BnaxxHocTs Bo3ayxa.

[{enb paboOThI — MOTYYUTH MPEACTABIECHUE O TUTPOMETPAX U METOJAUKE U3MEPEHUS BIAXKHOCTH BO3-
ayxa
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3agaHus:
1. 03HaKOMUTKCS C pa3TUYHBIMHU TUIIAMU THTPOMETPOB
2. O03HAKOMHUTHLCS C TUTPOMETPUUYECKUM U IICUXPOMETPUUECKUM METOJAaMU U3MEPEHUS BIIAXK-
HOCTHU BO31yXa
3. H3y4uTh KOHCTPYKTUBHBIE OCOOCHHOCTH TUTPOMETPA U IICUXPOMETPa
CpenctBa: NCUXPOMETPBI, TUTPOMETPBI, ICUXPOMETPHUUECKUE TaOIUIIBI
3aganue:
1. U3yuuth ycTpOMCTBO M MPUHLUI ACHCTBUS MPUOOPOB, UX YCTAHOBKY W METOJUKY U3Me-
pEHUS BIAKHOCTH BO3TyXa
2. TlpoBectu n3MepeHUs U BBIYUCIUTH MOKA3aTENIH BIAXKHOCTH BO3AyXa M0 popMysiaM U MCU-
XPOMETPUYECKUM TabIUIIaM
3. ITlocTpouTh rpadguk CyTOUHOTO U TOJOBOTO X0/1a aOCOTIOTHON U OTHOCUTEIHHOM BIAXKHOCTH
BO3/TyXa
Pe3ynbrarhl: u3yuyeHue ycTpoilcTBa TMTPOMETPOB U MCUXPOMETPA U METOJAUKH U3MEPEHUS BIIaXK-
HOCTH BO3ayxa. [IoCTpOUTh rpadiku U pe3yNbTaThl U3MEPEHUH MPECTABUTH B BIJIC TAOIHUIIBL.

IIcuxpomeTpruueckuili METO

OTOT METOX SIBJISECTCA OCHOBHBIM, IPUMEHSAEMBIM Ha METEOPOJIOrMYecKor ceTh. OH OCHO-
BaH Ha MMOKa3aHUM MICUXPOMETpa- Mpudopa, COCTOSIIETO U3 IBYX TepMOMETpOB. Pe3epByap ogHOrO
U3 HUX 00epThIBaeTCsl OATUCTOM, HAXOASIIUMCS B YBJIaXXHEHHOM COCTOSIHMM (CMOYEHHBIH TEpPMO-
MmeTp). C MOBEPXHOCTH pe3epByapa CMOUYEHHOIO TEPMOMETPA IPOUCXOJUT HCIApEHUE, Ha KOTOPOe
pacxomyercs TEIIO.

Jpyroil TepMOMETp NCUXPOMETPA — CYXOM MOKa3bIBaET TEMIEPATypy Bo3ayxa. CMOUEHHBIN
e TEPMOMETp IOKa3bIBaeT COOCTBEHHYIO TEMIIEpaTypy, 3aBUCSIILYI0 OT HMHTEHCUBHOCTH UCHape-
HUS BOJBI C IOBEPXHOCTHU pe3epByapa. UeM Oosbiie 1eUIUT BIAXKHOCTH, TEM HHTECHCUBHEE OyaeT
IPOMCXOIUTh UCIIAPEHHE U, CIEI0BATEIbHO, TEM HMKE OyIyT MOKa3aHHs CMOYEHHOTO TEPMOMET-
pa.

[TapunaneHOE NaBICHHE BOJSHOIO IMapa B BO3LYyXE ONPEAEIACTCS IO NMCUXPOMETPUUYECKON
dopmyIe, HA OCHOBaHHH KOTOPOM COCTABIICHBI ICUXPOMETPUYECKHIE TaOIHIIbI:

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

rae:

E’ - mapnmanpHoe AaBlieHHE BOJSHOTO IMapa, HACHIIAONIEro MPOCTPAHCTBO, NMPU TEMIIEpa-
Type CMOYEHHOTO TEPMOMETPA;

A — ICUXpOMETpUYECKUNA KOIPPHUITUEHT, yUUTHIBAIOIINA CKOPOCTh ABUKEHUS BO3/IyXa,

p — atmocepHoe naBienue, rlla;

tut" - COOTBETCTBEHHO TeMIIEpaTypa CyXoro ¥ CMOYEHHOTO TepMOMETpOB, °C;

(1+0,00115x t") — y4uTBIBACT 3aBUCHMOCTH TEILUTOTHI HCITAPEHHSI OT TEMIIEPATypPHI.

Jlig u3MepeHus: BIaXKHOCTH MCHOJb3YIOT /IBa THUIIA IICUXPOMETPOB: CTAHIIMOHHBIA U acIu-
pALMOHHBI.
CTaHUMOHHBIN ICUXPOMETP

CTaHIMOHHBIN NICUXPOMETP COCTOMUT U3 JBYX OJUHAKOBBIX TEPMOMETPOB C JCICHUAMU Ye-
pe3 0,2°C, ycTaHOBJIEHHBIX BEPTHUKAIbHO HA LITaTHUBE B ICHXpoMeTpuyeckor Oyxake. PezepByap
IIPaBOr0 TEPMOMETpa IUIOTHO OOEpTHIBAETCS B OAMH CJIOH KyCOUKOM OaTHCTa, KOHEL KOTOPOro
OIIyCKaeTCsl B CTAKAHYHMK C TUCTHIUIMPOBAHHOU Bo#oH. IIpumensiercs cnenuanbHblii cOpT 6aTucTa,
oOnafaromuii HeOOXOJUMBIMHU THIPOCKOIINYECKUMHU CBOMCTBaMU. CTaKaHUMK 3aKpbIBACTCS KPBILII-
KO ¢ mpope3sbto i 6aTucTa.
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Puc. 12. CtanmoHapHbIii ICUXPOMETP

CHATHE 0TCUETOB MO TEPMOMETPaAM JOHKHO MPOU3BOJIUTHCS KaK MOXKHO ObICcTpee, T.K. pH-
CYTCTBHE HaOroaTess BOIU3U TEPMOMETPOB MOXKET MCKA3UTh UX IMoka3zaHus. CHavana OTCUUTHI-
BAIOTCA U 3aIIMCHIBAIOTCS JIECATHIE IO, a 3aT€M LeJble TPaayChl.

HaGnroneHus mo ncuxpoMerpy IpoBOIASTCS MPH JTI000H MONI0XKUTEIBHONW TeMIepaType BO3-
JyXa, a TIpu OTPUIIATeNbHON ToJbKO 10 -10°C, T.K. mpu Oojee HU3KOM TeMImepaTrype pe3yabTaThl
HaOJI0ICHUI CTAHOBATCS HEHAAEKHBIMHU.

[Tpu Temmeparype Bo3zayxa Huxke 0°C KOHUMK OaTHCTa HA CMOYEHHOM TepMOMETpe oOpe3a-
erca. baruct cmaunBator 3a 30 MUH 10 Havyasia HaOJIIOJCHUIA, TTOTPYXKas pe3epByap B CTAKaHYMK C
BOJIOH.

ITpu oTpunaTenbHON TeMIepaType Boja Ha 6aTUCTE MOXKET OBITh HE TOJILKO B TBEPIOM CO-
cTtostHuU (Jieq), HO ¥ B XKHAKOM (IepeoxiiaxacHHas Boaa). [Io HapyXHOMY BHIY YCTaHOBUTBH ITO
BeChbMa TPYAHO. [yt 3TOr0 He0OXOAMMO MPUKOCHYTHCS K 0AaTHCTy KapaHAaIloM, Ha KOHIIE KOTOPO-
ro UMEETCsl KyCOUeK JIbJla WM CHETa, U CIEAUThH 3a oKa3aHueM TepMomMeTpa. Ecinu B MOMEHT npu-
KOCHOBEHHSI CTOJIOMK PTYTH MOBBICUTCS, TO Ha O6aTucTe ObUIa BOJA, KOTOpas Mepeluia B Jea; Ipu
9TOM BBIJEJIUIIACH CKPBITAsi TEIUIOTA, 32 CYET YEro M yBEJIMYWIOCH MOKazaHue tepmomerpa. Eciu
e OT MPUKOCHOBEHUS K 0aTHCTy MOKa3aHWE TEPMOMETpa He MEHsETCs, 3HAYUT Ha OATUCTE JIeHd, U
M3MEHEHHUS arperaTHOro COCTOSIHUS HE MPOMCXOAUT. YUET arperaTHOro COCTOSIHUS BeChbMa BaXKeH,
T.K. MaKCUMaJlbHasi yIPYrocTh BOJSHOIO Iapa, BXOIAIIAs B INCHXPOMETPHUECKYIO (OpMyiTy, HaJ
BOJIOHM U JIbJIOM pa3JInyHA.

BbuncasioT XapakTEpUCTUKU BIAKHOCTU IO pe3yJbTaTaM HM3MEpPEHUH M0 INCUXPOMETPY C
MOMOUIbIO CHIEIUATBHBIX TICUXPOMETPHUUECKUX TaOIHII.

AcTMpanuoHHbIH ICHXpOMETp ( TICUXpOMETp AccMaHa)

AcnupaliOHHBIM [ICUXPOMETP MpENHAa3HAUEH JJIs U3MEPEHUs TEMIIEPATYPbl U BIAXKHOCTH
BO3/lyXa B CTAI[MOHAPHBIX, SKCIEIUIMOHHBIX YCIOBUAX, a TaKXKE€ B MPOMBILIUICHHBIX U OBITOBBIX
nomeneHusx. HukenupoBanHas ¥ NOJMPOBAaHHAS MOBEPXHOCTh IMCUXPOMETPA XOPOLIO OTPa)kaeT
COJIHEYHBIE JIYYH.
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Puc. 13. AcniupariuoOHHBINA ICUXPOMETP

OU3NYECKUI TPUHIUIN ICUCTBUS ACHUPALMOHHOIO MCUXPOMETPA TAKOM e, KaK M CTaHIIU-

OHHOT'O, HO OH COJICP)KUT aCIUPALMOHHOE YCTPOHUCTBO (BEHTUJISTOP), CO3JAIOIIEE MPOTKKY BO3-
IyXxa y pe3epByapoB TEPMOMETPOB € IOCTOSTHHOM CKOPOCTHIO 2 M/C.
AcCTIMpallMOHHBIN MICUXPOMETP TAK)KE UMEET JIBa TEPMOMETPa MEHBILIETO pa3Mepa, HO C TOM ke Lie-
Hoit nenenwus (0,2°C). Ilpenens! mkan TepMoMeTpoB oT -31° mo +51°C. OHu nmomMeniaroTcs B MeTal-
audeckyro ompaBy. OmpaBa COCTOMT W3 TPYOKH, pa3[BauBaIOMICHCs KHU3Y, ¥ OOKOBBIX 3alWT.
BepxHuii koHEI[ TpPyOKH COCIWHEH C acIHUpaTOpPOM, MPOCACHIBAIONIAM HAPYKHBIA BO3AYX dYepe3
TPYOKH, B KOTOPBIX HAXOMAATCS PE3E€PBYaphl TEPMOMETPOB. ACIHPATOpP MMEET MPYKUHHBIA MeXa-
Hu3M. [Ipykuna 3aBoguTcs kiouoMm. TpyOku cenanbl NBOWHBIMU. Pe3epByap mpaBoro TepMomer-
pa 0OBEpHYT KOPOTKO 0Ope3aHHBIM OaTHUCTOM.

[Tepen HabmOMEHHEM TICUXPOMETP BBIHOCAT W3 TMOMeEIIEHUs 3uMoi 3a 30 MHH, a JIETOM 3a
15 MuH. baTHCT cMauMBarO ¢ OMOILBIO PE3UNHOBON I'PYLIM C MUIIETKOM JIETOM 3a 4 MMH, a 3UMOM
3a 30 MuH 10 cpoka HabmoaeHus. [locie cMaunBaHus 3aBOAAT aciupaTop, KOTOPBIA B MOMEHT OT-
cdera JOJKEH paboTaTh MONHBIM Xo1oM. [ToaToMy 3uMoii 3a 4 MUH A0 OTCUETa HYKHO €ro BTO-
PUYHO 3aBECTH.

Bo Bpems oTcyera cieayer CTOATh Tak, 4TOOBI BeTep ObLT HAIlpaBiieH OT Mpubopa K HalIro-
natento. [Ipu cuapHOM BeTpe CKOPOCTh acnupanuu Hapymiaerca. UToObl HCKIIIOUUTh 3TO, HA acu-
paTop C HaBETPEHHOW CTOPOHBI HAJIEBAIOT BETPOBYIO 3amuTy. OHA 0/1€BAE€TCs MPU CKOPOCTSIX BET-
pa 6omee 4 m/c.

XapakTepUCTUKH BIIAXXHOCTH BO3yXa BBIYHCISIOT IO TICHXPOMETPHUECKUM TabIUIaM.
I'urpoMerpuydeckuii METON

'arpoMeTrpuueckuii METOI U3MEPEHUS BIAKHOCTH BO3JyXa OCHOBAaH Ha CIIOCOOHOCTH Tel
azicopoupoBath (MOTJIONIATh) BOASHOM Map M3 BO3[yXa M B pe3yjbTare 3TOro AehOpMHPOBATHCS
WJIH MEHAThH (DU3HUECKHUE CBOICTBA.

['urpomeTtpol

B Hacrosiee BpeMsi Ha CeTH MPUMEHSIOTCS JIBa TUIIA TUTPOMETPOB: BOJIOCHOM M MJIEHOY-
HbI. OHU OTJIMYAIOTCS TOJIBKO MPUEMHON YaCThIO: Y TIEPBOTO 3TO 00€3KUPEHHBIN (00paboTaHHBII
B 3(upe U CIUPTE) YeTOBEUECKHI BOJIOC, 00IaJaromuii CBOMCTBOM U3MEHSITh CBOIO JJIMHY MOJ
BJIMSTHUEM M3MEHEHHSI OTHOCUTENILHOM BIIaXXHOCTH, Y BTOPOT'O — FUTPOCKONUYECKasi OpraHuyecKas
IUICHKA, CIIOCOOHAsT U3MEHATh CBOM JIMHEHHBIE pa3Mephl PU U3MEHEHHH OTHOCUTEIHLHOW BIIAXKHO-
CTH.
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Bonocnoti euepomemp OH npeqHazHaueH ISl U3MEPEHUSI OTHOCUTEIBHOM BJIAXKHOCTH BO3-
IyXa W HauboJjee pacmpoCcTpaHeH Ha ceTu Mereoposornyeckux cranuuid. Eme B 1783r. Coccrop
BIIEPBBIC U3TOTOBUJI TUTPOMETP, MPUMEHUB 00€3)KUPEHHBIN BOJIOC.

[Ipy WM3MeHEHUH OTHOCHTENHHOM BIAXXHOCTH BO3JyXa M COOTBETCTBYIOIIETO W3MEHEHHUS
JUTMHBI BOJIOCA CTpEJIKa IMOJ JIEWCTBHEM Ipy3MKa MEpeMeIIaeTcsi OTHOCUTENbHO HIKaibl. Tak Kak
CBSI3b MEXKIY YAJUHEHUEM BOJIOCAa U OTHOCUTENBLHOM BIIAXKHOCTBIO BO3/lyXa HE JIMHEHHAas, TO IIKaia
TUTpOMETpa HepaBHOMEpHas. [HUrpomerp paccumtaH Ha paboTy mpu temmeparype oT -50 1o
+55°C. Ilpenensr n3mepenus BiaxxHoctu oT 30 no 100%, nmorpemnocte uzmepenus +£10%. Llena
neneHus mkaibl 1%. OTcyeTsl qenaoTcs 0 LEeI0ro ASICHUS IIKaIbI.

[
s M
\/:;,:_:L;:r_,m.u.rluul-...l -
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Puc. 13. BonocHoii rurpomerp: 1 — Bosoc, 2 — paMka, 3 — cTpenka, 4 - mkana

IIpu Temmeparype Bo3ayxa Hiwke -10°C rUrpomMerp CIy)XUT OCHOBHBIM HpHUOOpPOM
JUIsLT  U3MEpEeHMs] BJIAKHOCTH Bo3Ayxa. [lpubop sBiIsSeTCS OTHOCUTENBHBIM, U IO3TOMY
JUISl TIOJIyYE€HMSI JIEUCTBUTENBHBIX 3HAYEHUUW OTHOCHUTENIbHOM BIAXKHOCTH BO3AyXa B 3MMHEE
BpeMs (mpu Temneparypax Hmwke -10°C) B moka3zaHus THUTPOMETpa BBOIST IIONPABKH,
KOTOpBIE OIpPENEISAIOTCS Ha OCHOBAaHMM MApaUIEIbHBIX M OJHOBPEMEHHBIX H3MEPEHUN
10 CTAaHUMOHHOMY TICUXpOMETpYy W TUrpoMeTrpy B Tedenwe 1-1,5 wMecsma 10
HACTYIUIEHMsI YCTOMYMBBIX TemmepaTyp Hwke -10°C. I[Io »>TMM U3MEpEHUsIM CTPOUTCS
rpaduk cBSI3W MEXIy MOKa3aHUSMHU ICHUXPOMETpa M TUTPOMETPa, MO KOTOPOMY M ONpENeseTcs
HOTIpaBKa.

['urpomMeTp ycraHaBiIMBaeTcs B ICUXPOMETPUUECKON OyJIKe U KPEMUTCS Ha MITAaTUBE MEXITY
CYXUM M CMOYEHHBIM TEPMOMETPAMHU.

Inenounvi  euepomemp . Ilpubop COCTOMT W3  UYYBCTBHTEIBHOTO  JJIEMEHTa
B BHUJAC Kpyrioi nauadparMel, U3 OPraHUYECKOM IUICHKH, IIepelIaTOYHOro YCTpPOMCTBa,
CTPEIKM M METAUNIMYECKOM paMKH, Ha KOTOpOW Kpemsitcs netanu. [locTossHHOe HaTskKeHue
IUIGHKA 00ECIIeYnBACTCS TPY3UKOM. ['urpomerp paccuutaH Ha paboOTy B JUAama3oHe
temriepatyp ot -60 no + 35 °C. IIpenensr nzmepenus BiaxHoctd ot 30 no 100%, nmorpemHocTs
u3mepenus £10%, uena aenenus mkansl 1%. lllkana, B oTau4re OT BOJIOCHOTO TUTPOMETPA, PaB-
HomepHas. OH xopomo paboTaeT B KIMMATHYECKUX YCIOBUSAX C HHU3KOM TeMIepaTypoi
Y BBICOKOW OTHOCUTEIBHOM BIIAXKHOCTBIO.
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Pucynok 14. Ilnenounsliii rurpometp: 1 — mieHka, 2 — cTpesika, 3 - mkaia

Tuepoepadhol. Jnst HEIPEPHIBHOW PETUCTPALUA U3MEHEHUH OTHOCHUTEIBPHON BIAKHOCTH HC-
NOJIB3YIOT CAMOMIUCIIBI — TUTPOrpad bl

Puc.15. T'urporpad

ITpremHO# yacTbIO BOJIOCHOTO rUrporpada sBisercss My4oK 00e3)KUPEHHBIX YeIOBEUECKHX
BOJIOC, TIPUKPEIICHHBIH K pame, N3MEHEHHE JJIMHBI KOTOPOTo ¢ TIOMOIIBIO CHCTEMBI PhIUaroB Iie-
penaercs Ha CTpenky U Ha nepo. CepeanHa Imydyka BOJIOC HAJleTa Ha KPIOUOK, KOTOPBIM ¢ MOMOIIBIO
CIIELMAJIBHOTO YCTPOMCTBA CBA3aH CO CTpenkod. HaTsbkeHue Imydka BOJIOC CO3JAeTCsl TPY3HKOM.
M3MeHeHHe JUIMHBI BOJIOC NMPU U3MEHEHMH OTHOCHUTENBHOM BJIQXKHOCTH BO3JyXa INepelaeTcs Ha
CTpEJIKY C 3aKPEIUICHHBIM Ha €€ KOHIIE IepOM, 3aloJHSAeMbIM YyepHMIaMu. YacoBol MeXaHU3M Y
rurporpada Takoi ke, Kak u 'y Tepmorpada.

l'urporpad He sBnsieTcs aOGCOMOTHBIM MPUOOPOM, M JUIS ONpPENENICHUsI 0 HEMY OTHOCH-
TEJIbHOM BJIAXKHOCTH BO3]lyXa BBOJSAT MONPABKU, KOTOPBIE ONPENEIIAIOT 10 ITpapuKy, COCTaBIEHHO-
My Ha OCHOBaHHMM CPaBHEHHUS 3HAYCHUN OTHOCHTEIBHOHN BIAXKHOCTH BO3/yXa B CPOUHBIE YaCHl, IIO-
Jy4EHHBIE IO ICUXPOMETPY, ¥ 3HAYCHUH, CHATBIX C JIEHThI TUrporpada ¢ TO4HOCThI0 10 1%.

[Tnenounslii rurporpad OTIMYAETCS OT BOJIOCHOTO THUrporpada TOIBKO YyBCTBUTEIBHBIM
JJIEMEHTOM.

3AJTAHUE

1. HaGxiroieHust o CTaHIIMOHHOMY NICUXPOMETPY
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2.
3.
4.

OTtcuuTtatp Jecarbie JOJIU IPaJycoB Ha 000MX TEPMOMETPaxX, MOCIe YEro OTCUNTATh U 3aIlu-
caTh LeNble IPATyChI.

CHSATB OTCUET 10 PTYTHOMY OapoMeTpy.

BBectu HeoOxouMBble MOMPaBKH B MOKAa3aHUs TEPMOMETPOB U OapomeTpa

[To mcuxpomeTpruyeckumM TabaMLaM ONPEaesIUTh XapaKTePUCTUKU BIAXXHOCTH

2. HaGmroienust mo acupanimoHHOMY TICHXPOMETPY

1.

2.
3.
4.

YKpenuTts NCUXpOMETP B LITATUBE U MPOBECTH HabmroaeHus. J{ist 3Toro HabpaTh B pe3MHO-
BYIO TPYIY BOJbI, HA/IETh HAa HEE 3aKUM, TIOJIOTHATh BOAY B IHIIETKE /10 YKa3aHHOW METKH
Ha cTekje. 3aTeM BBECTH NUIIETKY B TPYOOUKY, IJle HAXOJUTCA TEPMOMETp ¢ OaTHUCTOM.
BerxnaB 3-5 cex( ayist Toro, 4To0bl 0ATUCT MPOMMUTAIICS BOJIOM) OTKPBITh 32)KUM U TEM Ca-
MBIM OITYCTHUTBH BOAY B rpymy. HyxHo ocTeperarbcsi, 4ToObI B MOMEHT CMaYMBaHUs HE Ha-
KaTh Ha TPYNIY, TaK KaK MPU 3TOM BOJa MOXKET MOMACTh 110 COSANHUTEILHON TpyOKe Ha Cy-
X0 TePMOMETp, a TaK’K€ CMOUYUTH CTEHKHU 3alUTHOU TPYOKH y CMOYCHHOTO TEPMOMETPA,
oT4yero HaOMOJeHUS OyqyT HeHaneKHbIe. [lociie cMaunBaHUS 3aBECTH KIIOYOM BEHTHIIS-
TOp W 3aMEeTUTh BpeMs. Yepe3 4 MUH IMMOCIE 3aBOJa CIeNaTh OTCUETHI, TaK K€ KaK W Ha
CTaHIIMOHHOM IICUXPOMETPE.

CHSATB OTCUET 10 PTYTHOMY OapoMeTpy

BBecTn He0OX0MMBIE MTOTIPABKHU B IIOKa3aHUsI TEPMOMETPOB U OapomeTpa

[To mcuxpomeTpruyeckumM TabaMIaM ONPEaeIUTh XapaKTePUCTUKU BIAXXKHOCTH

Bomnpocsl k Teme:

UTto Takoe BIaXXHOCTh BO3yXa?

Yro Takoe BI1aroo6opot?

KakoBo coneprxanue BOASHOTo mnapa B armocdepe?

YT0 Takoe KOHACH cAIU?

B 4eMm cyTh rUrpoMeTpHUYECKOTrO CIOc00a U3MEPEHHSI BIAKHOCTH BO3/lyXa?

B 4yem cyTh ncuxpoMeTpuueckoro crnocoda u3MepeHus BIaXKHOCTH BO31yxa?

UYro Takoe TOuKa pochl?

YT0 Takoe OTHOCHUTEIbHAS BIIAXKHOCTh BO3/1yXa?

Uro Takoe abCOMOTHAS BIAKHOCTH BO3/1yXxa?

0. I'me ycranaBnuBatoTcst IpuOOpPHI 7151 U3MEPEHHUS BIAXKHOCTH BO3ayxa?

1. Kakoit MeTo/] HCTIONB3yeTCsl IPU U3MEPEHUU BIAKHOCTU B YCIOBHSIX HU3KUX TEM-
neparyp?

12. KoHCTpYKTUBHBIE 0COOEHHOCTH TUTPOMETPOB

13. KoHCTpyKTHBHBIE OCOOCHHOCTH IICUXPOMETPA

14. meTeoposIoruuecKux TEPMOMETPOB

15. Ilena neneHus mKajibl TEpMOMETPa

16. Kakue XxuKOCTH HCIIONB3YIOT B TEPMOMETPax?

17. B yem 3akiiro9aeTcst TOUHOCTh U3MEPEHUs?

18. Kakue cymecTByI0T TeMIepaTypHbIe IIKaIbl?

RBOONO AN E

JlaGopaTopHas pa6ora 66. 13mepennie aTMOC(hEPHBIX 0CAIKOB.
[lenb pa®oThl — MOTYYUTH NMpEACTAaBICHUE 00 yCTPOWCTBE MPUOOPOB I U3MEPEHUS OCAJIKOB, MX
YCTaHOBKE W METOMKE MPOBEIACHHS HAOTIOACHUN
3amaun paboTHI:
1. U3y4ynTh METOAMKY U3MEPEHUS aTMOC(HEPHBIX OCAJIKOB
2. O3HAaKOMUTKCS C 0OCOOEHHOCTSIMU HAOIIOICHUH 32 OCaJIKaMU B JIECY
3. M3yuuTh KOHCTPYKIUIO MpubOpa
CpenctBa: ocagkomep TpeTbsikoBa, CHErOMEpHas perka, U3MEPUTEIbHbIA CTaAKaH
3aganue:
1. U3yuuth ycTpOMCTBO M MPUHLUI ACHCTBUS MPUOOpPA, YCTAHOBKY W METOIUKY U3MEPEHUS

dopma A
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aTMOC(EpPHBIX 0Ca/IKOB
2. TIpoBectu HaOMIOICHUS 32 CHEKHBIM TOKPOBOM
3. IIpoBecTH n3MepeHHE KOJMYECTBA BHIABIINX OCAIKOB
Pe3ynbpTarhl: H3ydeHne ycTporcTBa mpuOOopa Ui U3MEpEeHUs aTMOC(EPHBIX 0CAIKOB W METOJIHU-
Ky U3MepeHus. MI3MepuTh KOIMYECTBO BBHINABIIUX OCAIKOB M IPOBECTH HAOIIOACHUS 32 CHEXKHBIM
MIOKPOBOM M PE3YJIbTaThl U3MEPEHUH MPEICTABUTh B BU/IC TAOIHIIBI.

ATMOc]epHbIe O0CaAKu pa3AessiioTcs Ha BE OCHOBHBIE TPYIIIbI: OCAIKH, BHINAAAIONINE U3
00J1aKOB,- 10XKb, CHET, TpaJl, Kpyna, MOPOCh U JIp.; OCaaKU, 00pa3yIonecs Ha MOBEPXHOCTH 3EM-
JU U Ha MpeAMEeTax B pe3yjbTaTe HEMOCPEACTBEHHON KOHJIEHCAIMH WM CyOIMMaluu BOASHOTO
napa u3 BO3/1yXa, - poca, HHEH, N3MOpPO3b, FOJIOJE.

Ha mereoposiornueckux CTaHIUSAX H3MEPSIOT KOJUYECTBO BBIMABIIMX OCAIKOB IEPBOM
IPYIIBI ¥ PETUCTPUPYIOT HA4ajlo, KOHELl 1 HHTEHCUBHOCTb BCEX BUJIOB OCA/IKOB.

N3mepenue ocaakoB, BHIABIIUX U3 00JIAaKOB

KonngecTBo 0cakoB BRIPaXKaIOT TOJIIMHOM CJIOS BOJBI B MUJUIUMETpaX, KOTOPBIA 00pa3o-
Basicsi Obl Ha TOPU3OHTAJILHOM MOBEPXHOCTU MIPU OTCYTCTBUU CTOKA U MIPOCAUYHUBAHUS B ITOYBY.

[TpuGopsl, ¢ MOMOLIBI0 KOTOPBIX MPOU3BOAUTCS NU3MEPEHUE OCAJIKOB, HA3bIBAIOTCS OCAIKO-
Mepamu (Hoxzaemepamu). [1o KOHCTPYKIIMM OHHU OYEHb MPOCTHI: MPUEMHBIM COCYIOM CIYXKHUT IH-
JUHAPUYECKOE BEIPO C ONPEAEIECHHOW IJIOMAAbI0 IONEPEUYHOI0 CEUYEHHUs, YCTaHABIMBAEMOE Ha
cToyi0e Tak, YTOOBI BEPXHHI €ro Kpail HaxoJWJICS Ha BBICOTE 2 M OT NMOBEPXHOCTH 3eMiu. Heobxo-
MO YacThIO OCaJKOMeEpa SIBJSIETCS 3alllMTa, CIyXamas A YMEHbBIICHUS 3aBUXpEHUH, oOpa-
3YIOIIMXCS B BO3AYIIHOM MOTOKE Y IPUEMHOT0 BEpa, a TAKXKe JIJIsl YMEHbIICHHUS BbIyBaHUS CHera
u3 ocazkomepa. [lnanounas 3ammra cmocoOCTBYET pa3IpoOeHHIO U OOBIIEMY OCIa0ICHUIO BO3-
JYLTHOTO MOTOKA OKOJIO IIPUEMHOM YacTH, YTO MPUBOIUT K YBEITUUEHUIO COOMPAEMBIX OCAIKOB.
Ocanxomep TpeTbsikoBa

Ocankomep TperbsikoBa SIBJISIETCS OCHOBHBIM NMPHUOOPOM JIsi M3MEPEHHsI OCAaJIKOB Ha Me-
TEOPOJIOTUUECKUX CTAHLUSAX.

B xommuiekT ocagkomepa BXOAST IUIAHOYHAS 3allMTa, TaraH JJig YCTAaHOBKHU Beapa Ha CTOJ-
Oe, ZBa MPUEMHBIX BeJpa, OJHA KpBIIIKA K HUM, U3MEpUTENbHBINA cTakaH. [IpuemHas miomanb
Benpa pasHa 200 cM?, ero BeicoTa 40 cM. Jlnst mpenoTBpallleHusl BhIAYBAaHUS U UCIIAPEHUS OCAIKOB
B HIDKHEH MOJIOBUHE BeJpa BIasiHa KOHYCOBHIHAS 1uadparmMa, OTBEpCTUE KOTOPOil B JIETHEE BpeMs
3aKpBIBACTCsl BOPOHKOM. st ciimBa 0cagkoB M3 Beapa moj auadparMoi CIIyKUT OTBEPCTHE C HOC-
KO M KOJIa4koM. Bepo ycTaHaBiIMBaeTCsl B TaraH, pOYHO MPUKPEIUIEHHBIN K cTonOy. [Ipu cmene
BeJIep B CPOYHBIE Yachl HAOIIOACHHM BEIPO 3aKPhIBACTCS KPBIIIKOM.

3amuTa 0cagKoMepa COCTOMT U3 16 M30THYTBHIX TpaneLUEeBUIHBIX IUIAHOK, CKPEIJICHHBIX
CBOMMHM BEpXHHMH W HIDKHUMU OCHOBAaHUSIMU Ha CHEIUANbHBIX Kojblax. OJIHAKO 3alIUTa MOJIHO-
CTBIO HE MCKIIIOYaeT BIMAHUSA BeTpa. [103TOMY sl yCTaHOBKHM OcaJKoMepa BBIOMpAIOT Haubosee
3alUIIEHHOE OT BETpa MECTO Ha METeopoJornueckoi riomaake. Ho mpu 3ToM oH a0mKeH OBITh
JIOCTaTOYHO YAAJIeH OT MPEJAMETOB, C KOTOPHIX HE Momnaaai Obl B HErO CHET, M KOTOPBIE 3aKPBIBAIH
OBI €r0 OT HOXKIIA.
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Puc. 16. IlmoBuorpad (nepeanuii mian), ocaakomep TpeTbsikoBa (3aIHUHN TUTaH)

KonnuecTBo BBINIABIIMX OCAIKOB M3MEPSIOT YEThIpe pa3a B cyTKu: B 3,9,15 u 21 ygac. Ilpu
M3MEPEHUH BEJIPO 3aKPbIBAIOT KPBIIKOW, CHATON C MIPUHECEHHOT'O BTOPOTO BEAPA, BEBIHUMAIOT €r0
U3 TaraHa W CTaBAT BTOPOE BEIpO B TaraH. Beapo yHOCAT B MOMEIIEHHE CTAHLUU, I/I€ CKOIHB-
LIYIOCS BOAY Y€pe3 CIIMBHOM HOCOK BBUIMBAIOT B U3MEPUTEIBHBIN CTAKaH.

N3meputenbHbiil cTakan ocankomepa umeer 100 nenenuii. I{eHa kaxxaoro neneHus paBHA
2 oM’ [Ipu npuemnoit mnomanu seapa B 200 cM? Takas BeIMUMHA cootBeTrcTBYET 0,1 MM BBICOTBI
CJIOSl OCaAKOB B Bepe. Eciau KoIu4ecTBO 0CaJKOB MPEBBIIIAET EMKOCTh CTaKaHa, UX U3MEpSIOT B
JIBa WJIA HECKOJIBKO ITPHEMOB.

Ecnu ocanku TBepAble WM CMEIIaHHbIE, TO U3MEPEHUS ITPOU3BOJIAT MOCTE TOT0, KaK 0CaIKU
pacTarort.

K u3mepeHHOMY KOIMUYECTBY OCAJAKOB MPUOABISIOTCS MONPABKH, YUUTHIBAIOIIME CMayHlBa-
HHUE 0CaJIKOMEPHOTO COCYy/la U YaCTHYHOE MX MCIapeHHe: I OCaKOB TBEPABbIX B KOJIHWYeCTBE 00-
nee 0,5 mm monpaBka +0,1 MM; 1 skuakux ocagakos 110 0,5 MM monpaska
+0,1 MM, 6osee 0,5 mm mompaska +0,2 M.

[TmroBuorpad

[TmoBuorpad npeaHa3HAa4YeH AJIi HENPEpHIBHOW PEruCTpalldil  KOJUYECTBA, MPOIOJIKH-
TEIbHOCTU U MHTEHCHBHOCTH BbIMAJAIONMUX 0CaJKoB. OH COCTOUT U3 MPUEMHUKA U PETUCTPUPYIO-
IIeH YacTH, 3aKJIIOYCHHOM B METAJUIMYECKUi mKad BoIcOTON 1,3 M.

B kauecTBe mpHeMHHKa OCAJIKOB CIY>KUT OTKPBITHIN IMJIMHIPUYECKUN COCYl C BOCTIPUHU-
Maroweii riomansio 500 cv’. CoOuparomasicst B 3TOM COCY/I€ BOJla CTEKAeT 1Mo TpyOKe B pacroiio-
YKEHHBIA HUXKE BOJOCOOPHBIN cOCyll, B KOTOPOM MOMEUIEH MOIJIaBOK C BEPTUKAIBHBIM CTEPKHEM
CO CTPEJIKOM M IIEPOM Ha BEpXHEM KoHIIE. [IomiaBok mogHUMaeTcsl 0 MEpe HAKOIJIEHUS! OCAJKOB B

®opma A Crpanuna 33 u3 48



MUHHUCTEPCTBO HAYKH M BbICIIEro oOpa3oBanus Pd

o N Dopma
VY IIbSIHOBCKHI TOCYIapCTBEHHBII YHHBEPCUTET

® - Pabouast nporpamMma JMCLUIUINHBI

cocyJie, M Iepo BbIUEPUYMBACT JIMHUIO HA JUArpaMMHOM JIGHTE, YKPEIJICHHOM Ha BpalaromeMcs 6a-
pabane (¢ cyrouHbiM oOopotom). [Ipu HamosHeHHH BOJOCOOPHOTO COCyAa BOJa aBTOMATHYECKH
CJINBAETCS Yepe3 CTEKISHHYIO TPYOKy-CH(POH. B MOMEHT clMBa mepo OIycKaeTcsi 0 OTBECHOM JIH-
HUU Ha HYJIEBYIO OTMETKY Ipaduka.

ITo mtoBMOrpaMMe MO>KHO YCTaHOBUThH HA4ajlo U KOHEL, KOJIMYECTBO, TPOJIOJIKUTEIBHOCTD
0CAaJIKOB, a TAK)K€ HHTEHCUBHOCTb, T.€. KOJIMYECTBO OCA/IKOB B €JMHUILY BpEMEHH (MM /MUH).

[TmoBrorpad ycTraHaBIMBAIOT PAIOM C OCAIKOMEPOM Ha TOH ke BbicoTe (2M). OceHblo, ¢
MPEeKpaLEHUEM KUJIKHUX OCAJKOB, ITIOBUOrpad yOuparoT C MIOMAAKH.

Habmionenus 3a CHEXHBIM IOKPOBOM

OCHOBHBIMH XapaKTEPUCTHUKAMU CHEXHOTO MOKPOBA SBJISIOTCA €ro BBICOTA W IUIOTHOCTb.
Pacnionarast nTaHHBIMH 00 STHX BEIMYMHAX, MOXKHO BBIYMCIHUTD 3aI1ac BOJbI B CHEXKHOM ITOKPOBE.

Habmroienus 3a CHeXHBIM TOKPOBOM COCTOSIT B ONPEAETICHUN HAIMYHSI CHEKHOTO TTOKPOBA,
CTENEHM MOKPBITHS UM OKPECTHOCTEW CTAaHIIMH, U3MEPEHUU €0 BBICOTHI U IUI0THOCTU. KpoMme Toro,
HaAOJI0/IAI0T 32 XapaKTEepOM 3aJleraHus CHEKHOTO TIOKPOBa U €ro CTPYKTYPOM, HATMYUEM U TOJIIH-
HOU JIEASHOW KOPKHU U COCTOSIHUEM ITOYBBI IO/ CHETOM.

Hanuumne cHEXHOro MOKpOBA, CTENEHb MOKPBITUS M XapakTep 3aJIETaHUsl OINPEIEISIOTCA
©XKEHEBHO B YTPEHHUH CPOK HAOIIOAEHUI ITyTeM OCMOTpa BUIUMOW OKPECTHOCTU CTAHIMH C OJI-
HOTO U TOTO e HanOoJiee BO3BBIIIEHHOTO MeCTa BOJIU3U CTAaHIMH 10 AecsTuOamibHoi mkane. [pu
ATOM 3aIlMCHIBAETCA YMCIIO JECATHIX J10JIEH NMOBEPXHOCTH, MOKPBITOM cHeroM. Tak, ecinu cHerom
MOKPBITA BCS TOBEPXHOCTH (BUaUMas), cTaBaT 10, eciu moKpeITo 0Koyio 0,3 BUAMMON OKPECTHOCTH,
TO 3anmuckiBaercs 3 u 1.1. Ecnu HabmrogaroTcs Hebonbiue natHa (MeHee 0,1 yacTh MOBEpXHOCTH),
craButcs (0.XapakTep 3ajieraHusi CHEXXHOTO TIOKPOB OIPEACIIICTCS BU3YalIbHO: paBHOMEPHBIN (6€3
CyrpoOOB), YMEPEHHO paBHOMEPHBIH (HEOONbIINE CYyrpoObl), OYeHb HEPAaBHOMEpPHBIN (OOJbIINE
CyrpoObl), CHET JIEKUT TOJIbKO MecTaMU. BbIcoTa CHEXKHOTO TTOKpOBA U3MEPSIETCS €KETHEBHO B YT-
PEHHUI CPOK HAOJIOJCHUN MO TPEM MOCTOSHHBIM CHETOMEPHBIM peliKaM, YyCTAaHOBJICHHBIM C OCECHH
Ha METEOPOJOTNYECKON MIomaake. Takxke MpoBOIAT CHETOMEPHBIE ChEMKH 110 MapLIpyTy, U3Me-
psis BBICOTY CHEYKHOT'O IOKpPOBAa IIEPEHOCHOW CHEroMepHou peiikoi yepe3 10 mmm 20 M, a miot-
HOCTb CHETa C MOMOILbI0 BeCOBOro cHeromepa uepes 100 wim 200 m.

CHeromepHas pelika

[TocTostHHAs CHETOMEpHas peiiKa MPeICTaBIsIeT COOON AEPEeBSHHBIN OPYCOK JTMHON OKOJIO
2M ¥ IIMPUHON HE MEHEee SCM, pa3MEUEHHBIN U pacKpallleHHbIM Ha CAaHTUMETpOBbIe aeneHus. Oce-
HBIO MPY YCTAaHOBKE PEUKH BOMBAIOT B 3€MIIIO JICPEBSHHBINA 3a0CTPEHHBIM CHU3Y OPYCOK JJTMHOM
30-40 cM ¢ 3anuIeHHOH CTYNEHBKOW, KOTOpas JOJKHA HAXOAUTHCS HAa YPOBHE 3€MHOM MOBEPXHO-
cTu. Ha aTy cTyneHbKy ycTaHaBIMBAIOT PEUKY, IUIOTHO MPUKpeNnHB ee K Opycky. [Ipu nabnronenu-
X Oepercs 0TCYET ¢ TOYHOCTHIO 10 1 cM. [IpH 3TOM OTCUMTHIBATH HAJO BCETa C OJHOTO U TOTO XKe
MecTa, OJIXO/IsI K peiiKe He OJIKe , 9UeM Ha 2M.
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Puc. 17. IlocTosiHHasi cHEroMepHas peiika

IlepeHocHast cHeromepHasi pelika- 3TO JEPEBSIHHBIM MPSAMOYTOJIbHBIM Opycok mHON 180
CM, IIUPUHON 4 CM WM TOJIIMHOW 2 CM, CHaOXEHHBI METAUTMYECKUM HaKOHEYHHKOM. Ha omHoit
CTOpOHE OpyCKa HaHECEHbl CAHTUMETPOBBIE AeneHUs. llpu morpyKeHuu perKu B CHEr CleAyeT
OBITH YBEPEHHBIM, UTO pelKa Jo1LIa 10 MOBEPXHOCTH MOYBHI.

Habmronenus 3a roJoieHo - U3MOPO3EBBIMU OTIIOKEHUSIMU

Ha meTeoponornyeckux CTaHIUSAX ONPEAEIAIOTCSA CIENYIOLIME XAPAKTEPUCTHKU TOJIO0JE-
HO-M3MOPO3EBBIX OTJOKEHHUM: BHUJ TOJOJIEIHO-U3MOPO3E€BOr0 OTIIOKEHUS; MPOIAOJIKUTEIHLHOCTD
oOneneHeHus (BpeMs Hauaja W OKOHYAHUS SBJIEHUS); pa3Mepbl OTIOKEHHUS Ha IPOBOJIE; Macca OT-
JIO’KEHMSI Ha OJTHOM METpEe MPOBOAA; XOJ Pa3BUTHUS MPOILIECCA TOJIOJIETHO-U3MOPO3EBOTO OTIIOXKE-
HUS.

HaGmoieHust mpoBOASITCA Ha TOJIOJICTHOM CTaHKE, PACIOJI0KEHHOM B CEBEPHOW YacTH Me-
TEOPOJOrnyecKor mionaaku. CTaHOK COCTOUT U3 TPEX CTOEK C YKPEIUICHHBIMH HA HHUX JBYMs Ia-
pamMH IPOBOJIOB, KOTOpBIE CIYyXaT MPUEMHUKAMU OTJIOKEHUH sbaa. B muiane ctoiiku oOpasyror
IpsIMOM yTroJl, 0JlHa CTOPOHA KOTOPOTO HampaBiieHa C ceBepa Ha 0T (MepUAUOHANIbHAA), a Ipyras- ¢
3amnaja Ha BOCTOK (mmpoTHas). [IpoBona anuuoit 90 cMm, nuamerpom 5 Mm. IIpu BbicOTE CHEXHOTO
nokpoBa 710 50 cM HI>KHUE MPOBOJIa HaxoAsATca Ha BbicoTe 190 cM, a BepxHue —Ha BricoTe 220 cM
HaJ] IOBEPXHOCTHIO MOYBHI. [Ipy OobIell BRICOTE CHEXKHOTO MOKPOBA COOTBETCTBEHHO W OOJIbIIE
BBICOTA IMOJBECKH MPOBOOB.

Hwxuaune npoBoaa npu HaOIOIEHUU HE CHUMAIOTCS, HA HUX U3MEPSIOT MOTEepEYHbIE pa3Me-
PpBI OTIIOKEHUS. BepxHue nMpoBo1a CHUMAIOTCS IS ONIPEAEIICHHSI MAcChl OTI0KEeHU. 1 3TOM 1ie-
T Ha BEPXHUU MPOBOJ HAJEBAIOT CIECHHAIBHYIO BaHHY, 3aKPBIBAIOT €€ U BMECTE C IMPOBOAOM Iie-
pEHOCAT B MmoMelieHue. BmecTto CHATOro nmpoBoja yCTaHABJIMBAIOT 3amacHOW. Maccy OTIIOXKEHUs
Ha y4acTKe MPOBOJA AJTMHOM 25 cM (IJIMHA BaHHBI 25 CM),0Ka3aBIIETOCsl B BaHHE, ONPEACIIAIOT I0-
CJie TasHUS C IOMOIIIbIO U3MEPUTEIHHOTO cTakaHa ( B CM3).Macca OTJIOKEHUS B TPAMMaxX YMCIEHHO
paBHa 00bEMYy B KyOMYECKUX CAHTHMETpaX. 3aTeM YMHOXCHHEM Ha 4 OMpenessioT Maccy OTIOXKe-
HUS, TPUXOJALLYIOCS Ha | M IMHBI POBOAA.

Pa3Mmepsl O0TIOXKEHUST U MacCy ONPENENsIOT MOoce MPEeKpalleHus] HapacTaHUsl OTJIOKEHUS.
Habmroienust npoBOAST KaXKIble JIBa 4aca.
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Ocanku, oOpasyonecss HA NOBEPXHOCTH 3eMJIM H Ha NpeaMeTax

Poca npencrasisier co00il MeIKHe KanenbKu BOJIbl, MOSABISAIONIMECS HAa TOYBE, TPaBE U Io-
PU3OHTABHBIX TPEIMETaX B HOYHOE BpPEeMs CYTOK IPH MOJOXKUTENbHON Temmeparype. OOpa3oBa-
HUE POChl 00YCIIOBJIEHO KOHJEHCAIMeW BOISHOIO Mapa U3 BO3AyXa B pe3ysbTaTe paJualiOHHOIO
U3JTYYEHUS U OXJIXKICHUS 3eMHOM noBepxHOocTH. Yaile Bcero oHa Habmogaercs mpu 6e3001a4HOM
Hebe, Korja u3aydeHne YCHINBAeTCs, U MpU CI1aboM BETpE U LITHIIE.

Hneii — 510 TBEpIbId MEIKOKPUCTANTMYECKUN OCATOK, 00Pa3yIOMIMHACS , KaK MPaBUJIO, Ha
TOPU30HTAIBHBIX MOBEPXHOCTSIX B pe3yibTaTe UX PAJUAIMOHHOTO BBIXOJAKUBAHMSI, HO IPU OTPH-
HATeIbHBIX TEMIIepaTypax.

H3mopo3p — Oenblil, peIXJIBIA 0CAJOK KPUCTAJUIMYECKOTO HIIM 3€PHUCTOrO CTPOCHUS, Ha-
OJIFOTAIOIIUIACS HA BETBSAX JIEPEBHEB, IPOBOIAX U APYTUX MPEIMETaX B MOPO3HYIO TIOTOY TPH Cia-
ObIX BeTpax. YCIOBUSMH, OJAaronpUsTCTBYIOUIMM 00pa30BaHUIO KPUCTAIIMYECKONW M3MOPO3H, SIB-
JISI€TCSL HAJTMYKE JIEITHOTO TYMaHa WU UIJI, MapsAuX B BO3/lyXe, KOrJa OTHOCUTEIbHAS BIAXXHOCTh
6mm3ka k 100%. B aTom ciiydae KpucTallibl, yKe OCEBIIHME Ha MpeAMETax, sBISIOTCA sSApaMu cyo-
JUMAIINH, BOKPYT KOTOPBIX MPOUCXOIUT OBICTpOE HapacTaHWe MYNIUCTONW OaxpoMbl U3 JIEASHBIX
KpuctayioB. Kpucraminueckas u3Mopo3b HaOIIOJaeTcs 4Yale BCEro MpH TeMIepaType HUXKE -
15°C.3epnucras n3Mopo3b o0pa3yercs BCIEICTBHE HAMEP3aHUs Ha MpeaIMeTaxX MepeoXIIaxkIeHHbBIX
Karenb TymMaHa. Ee HapacTaHuio crocoOCTBYIOT OOJbIINE CKOPOCTH BETpa, I'yCTOM TyMmMaH U He-
OombIoi Mopo3 (uamie -2...-7°C).

T'on0oneo — cioli MaTOBOTO WJIM MPO3PAvYHOro JibJa, HAPACTAIOIIEr0 Ha 3eMJIe WM pa3ind-
HBIX MIPEeIMETaX BCIICJCTBUE 3aMep3aHusl Karelb MePeoXIaXKACHHOTO oK Wi MOpocu. OOBIYHO
roJyiosiesr ObIBaeT mpu cinadwix Moposax (ot 0 mo -5°C). MHornma o6pa3oBanue rojoena Habmo1aeT-
Cs U MPHU MOJOXKUTEILHON TeMIlepaType, Korja MpoOUCXOAUT pe3Kas CMeHa BO3AYIIHBIX Macc. Ha
MOBEPXHOCTU OXJIAXJACHHBIX MPEIMETOB, HMEIOIIMX OTPHULATEIbHYI0 TeMIepaTypy, BbIMaIaloT
JIO%K]Ib UITM POCa, KOTOPBIE TOTYAC 3aMEP3at0T.

Bomnpocs! k Teme:

Urto npeacTaBisiroT co0oi atMochepHbIe 0CaaKu?

Ha xakue rpynmsl pa3aensroTcs: atMochepHbIe OCaaKu?

Kaxk BbIpakaroT KOJIM4YECTBO OCaAKOB?

Kaxk naspiBaetcst mpubop Juisi K3MEpPEHUs 0CaaKOB?

KakoBa koHCcTpyKIIUs ocagkomepa?

KakoBbI OCHOBHBIE XapaKTEPUCTUKN CHE)KHOTO TTOKpOBA?

Kaxk BbIYMCISIOT 3amac BOJIbI B CHEKHOM MOKpPOBE?

B uem 3axmmouarotcst HaOII0ICHUS 32 CHEXXHBIM ITOKPOBOM?

Uro npeacrasisier co00ii cHeromepHas perka?

0. Kak ycTanaBnuBaeTcss CHETOMEpHas pelika Ha METEOPOJIOTHIECKOH TuToIaaKe?
1. HazoBuTe ocanku, 00pasyronirecst Ha MOBEPXHOCTU 3eMJTU M Ha TIpeIMeTax
12. B yem 3akitoyaeTcsi KIIMMaTUYeCKOE 3HAU€HUE CHEKHOTO MOKpOBa?

RBOONOA~WNE

3AJJAHUE

1. Omnpenenuts BEIMYMHBI IPOJAOHKUTEIBHOCTU OCAIKOB, X CyMMBI uepe3 10-MUHYTHBIE HH-
TepBaJIbl.

BbIuncnuTh CpeiHIOn U MaKCUMAaIbHYIO0 HHTEHCUBHOCTh OCAJIKOB B MM /MHH.

[TpoBecTn n3MepeHne KOIMUECTBA BBINMABIINX OCAKOB

[IpoBecTn HaOMIOACHNUS 32 CHEXHBIM IIOKPOBOM.

o

JlaGopaTopnasi pa6ora 6 B. HaGmronenus 3a obmakamu.

Heﬂb pa6OTBI — HOJYyYUTh MPCACTABJICHUC O HaGHIO,Z[eHI/II/I 3a OGHaKaMH U MCTOAUKC IPOBCACHUSA
HaAOJIFOIEHUN
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3anaun paboTHI:

1. Omnpenenuts hopmy 00J1aKOB

2. OmnpenenuTs KOJIUYECTBO 00IaKOB

3. Omnpexenenne BICOTHI HIDKHEH TPaHUIBI 00JIAKOB (BU3YaTbHO)
CpenctBa: atiac obmakoB. HabmoqeHus: IpOBOAATCS HA OTKPBITOM IUIOMIAIKE.
3aganue:

1. O3HaKOMHTBCS C METOJMKOW MPOBEACHUS HAOIIOICHHI 3a 00IakaMu

2. O3HaKOMHTHCS C aTJIacoM O0JIaKOB

3. TlpoBecTn HaOMIOACHUS 32 0OJAYHOCTHIO
Pe3ynbTarhl: H3y4nTh METOUKY MPOBEJCHUS HAOMIOACHUS 3a oOnakamu. [IpoBecTr HAOMOACHUS U
pe3yNbTaThl HAOMIOACHUN TPEICTABUTH B BUIC 3AMHCH.
Knaccudukanms o6makoB

XapakTepucTuka 00Ja4HOCTH HYKHA CHHOIITUKAM ISl TIOTYyYEHUS TaHHBIX O TEKyIIeH mo-
roie, JJIsl IPOTHOCTUYECKUX IIeJIeH, a TAaKKe MPU 00CITy)KUBAaHHH aBUAIIHH.

HaGntonenust 3a 00J1a4HOCTBIO COCTOSIT B ONPEAETICHUN KOJIMYECTBAa 00JaKoB, UX (HopM U
BBICOTHI HaJ] YPOBHEM CTaHIIHH.

[Tpu MeTeoponoruvyecknx HaOIIOJEHUSIX MpUHATa Mopdoornueckas (1o BHEITHEMY BHY)
MEXIyHapoaHasl KiaccuuKamus 00JIakoB, BKJIrodaromias 10 pomoB, KOTOpBIE B CBOIO O4YEpenb
MOJIPA3/ICNIAIOTCS Ha Psi/i BUJIOB M PA3HOBUHOCTEH:

Obnaka eepxuezo apyca pacnoiazarmecs Ha 8blcomax boaee 6 km
1.Iepuctsie — Cirrus (Ci)
2.Ilepucro-kyuessie- Cirrocumulus (Cc)
3.Ilepucto-cnouctsie- Cirrostratus (Cs)

Obnaka cpeoneeo sapyca — Ha vicomax 2-56 km
4.Bricokokyuesbie- Altocumulus (As)
5.Bricokocounctrie-Altostratus (As)

Obnaka nudicHe20 apyca — om 3eMHOU NOBEPXHOCIU 00 8bICOMbL 2 KM
6.Cnoucro-kyuessie — Stratocumulus (Sc)
7.Cnoucto-noxaessie- Nimbostratus (Ns)
8.Crouctsie- Stratus (St)

Obnaka 8epmuKkanbHO20 pa3eumusi — OCHOB8AHUA ODLIYHO PACNONASAIOMCA 8 HUdMCHEM spyce, a

BEPULUHBL MOZYI NPOHUKAMb 8 CPEOHUU U 8 GEPXHULL SAPYCbl
9.Kyuessie- Cumulus (Cu)
10.KyueBo-noxaessie- Cumulonimbus (Cb)

Omnpenenenue GopM U KOIMYECTBA 00JIAKOB

Omnpenenenne KouyecTBa 00IaKOB, T.€. CTEIICHb MOKPHITHS HeOa 00JaKaMu, TPOU3BOIUTCS
BU3YaJIbHO MO JeCATHOAUTHPHON mmiKane. HeoOX0IMMO OIEHHUT, CKOJIBKO JECATHIX J0Jiei HeOECHOTro
CBOJIa 3aHATO OOJIaKaMH, CUMTAsl MPOCBETHI MEXy OOJlakaMu Kak He0o, CBOOOTHOE OT 00JIaKOB.
Odenp HEOONBINKE MMPOCBETHI B pacyeT HE MPUHUMAIOTCS. bamn «0» craBUTCS MpU OTCYTCTBUU 00-
JIAaKOB, a TAaK)K€ B TOM CiIydae, Korjaa objmakamu mokpeito menee 0,5 6amna. Ecnu o6maka 3akpbiBa-
1ot 0,1 HebocBoma, craBsar 1 Gamn, 0,2 -2 Gamna u 1.4. [Ipy moaHOM NOKpHITUN Heba oOnakamu
craButcs 10 Gamnmos. [Ipu Hanumuuu MPOCBETOB B 00JIaYHOM TMOKpOBe, cocTapisrommx 0,5 Gamta
win MeHble, udpa 10 3axmouaercs B KBaapat [.

[Ipu HaOmOMEHNN OLIEHUBAETCS 00IIee KOJMYECTBO OOJaKOB BCeX sPycoB (0Omiast obOmad-
HOCTbB) M KOJIMYECTBO OOJIAKOB TOJIHKO HIKHETO sipyca (HMKHSISI 0071a4HOCTD). 3amich IPOBOJIUTCS
B BUJIE IpOOU: B UHCTUTENE - 00111asi, B 3HAMEHATelle ~-HIKHASL 00JJa4HOCTb.

ITpu ompenenenun Gopm 00JaKOB MONIB3YIOTCS MeEXIyHApOIHOM MOP(OIOTHUECKOM Kilac-
cudukanuen, nmpuBeneHHOW B ATiace o0sakoB. [lo Atiacy ob6makoB ompenensitor ¢GopMmy, BUI U
Pa3HOBUHOCTH OOJAKOB.

IMpumep 3amucu: 0/0 — sicuo; 8/0 Ci - obmakoB HmkHero spyca Het; 8/3 Ci ,Cu — ob6mas
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001a4HOCTH § OaIoB, 00IAYHOCTh HUKHETO sipyca , IpecTaBienHas oobnakamu Cu, 3 6ama.
HN3MepeHue BbICOTHI HUKHEH IPaAHUIbI 00J1AKOB.

[Tox BBICOTOM 007aKOB MMOHUMAIOT BBICOTY UX HW)KHEW TPAHMIIBI Ha/l IIOBEPXHOCTHIO 3€MITH.
B 0oCHOBHOM M3MEpSIOT BBICOTY OOJAaKOB HMKHETO M cpefHero sipycoB (He Boimie 2500 m). ITpu
ATOM OIPEACISAETCS BBICOTA CaMBbIX HU3KHX 00JakoB. Ha MeTeoponornuecknx CTaHmusx mpeodma-
JAIOUINM, a PU 00CTY>KMBAHWN aBUALIMK OCHOBHBIM METOJIOM M3MEPEHUsSI BBICOTHI HUKHEHN TpaHu-
1[I 00JIAKOB SIBJISIETCSI CBETOJIOKAIIMOHHBIN METO/I. DTOT METOJ] Peallu3yeTcsl B UMITYJIbCHOM H3Me-
putene BoicoThI 001ak0oB IBO -1M. B HEKOTOpHIX ciydasx OnpeaesieHUe BICOTH HIDKHEHW TpaHU-
I[bI 00JITAKOB MO>KET BBIIOIHSITHCS MAP-MUIOTHBIM METOJIOM.
Bomnpocs! k Teme:
Uro Takoe 061ako?
Kaxk obpasyrorcst o6naka?
B uem 3akmrogaroTcs HaOIIOACHMS 32 00JIAYHOCTHIO?
MexayHapoaHas kiaccudukaius 00J1akoB
Kak menst o6maka mo BeIcOTaM ux 00Opa3oBaHus?
Kak gensrcst o6maka mo ¢pa3oBOMy COCTOSTHUIO?
UYro Takoe A1pa KOHAEHCAUHU?
Kak orienuBaercs koqndecTBO 001akoB HeOocBo1e? KakoB cyTOUHBIN X0 001a4HOCTH?
Kaxkos rozosoit xox odauynoctu?
9. Kak npoBoasT onpeieseHue KoamdecTBa 001aKoB?
10. Kak onpenensitor popmy o6maxoB?
11. Kak onpeAensroT BEICOTY HUKHEH TpaHUIlbl 00J1aKOB?
12. JIns xakux 1eseit Hy>KHbI XapaKTEPUCTHKH 00J1auHOCTH?

3AJTAHUE

1. Onpenenuth hopMy 0OJAYHOCTH U €€ KOJTUIECTBO.

ONoGOMWNE

Tema 7. KiiumaTt u kauMaTooopasymonue npouecchl.
JlabopaTopnas paGora 7.

Lens paboThI: 1aTh KOMIUIEKCHYIO KITMMATHYECKYIO XapaKTEPUCTHKY TEPPUTOPUN
3aganust
1. Ha3BaTh KJIMMaTo0oOpa3yomme mpoIecchl

2. Ha3Batb reorpaduueckue GpakTopsl KIuMaTa

3.ITocTpouTh KOMIUIEKCHBIN Tpa(UK 10 METEOPOJIOTHUECKUM dJIEeMEHTaM

Mecsubl Cpennsist ronosasi CpenHue 3HaYeHHA Cpennsst oTHOCH-
TeMIepaTypa BO31y- | OCa/IKOB TeJIbHAS BJIAKHOCTD
xa BO3/yXa

SuBapb -10,3 29 84

deBpaib -10,5 23 82

Maprt -4,5 20 81

Anpeb 5,9 30 69

Maii 13,6 37 58

4050313 18,1 66 67

Wronb 19,8 68 70

ABrycr 17,3 48 71

CeHts10pb 11,8 52 74
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OKTA0pb 41 42 80
Hos6pb -3,4 33 85
Jlexabpb -8,7 28 84
4. ITocTpouTh pO3y BETPOB

Mrtuas | CB B OB 10 103 3 C3 C
8,0 1,8 4,3 2,7 12,1 3,8 13,0 3,9 4,9

5.Chenarp KIIUMAaTHUYECKHUI aHaTIN3

6. CocTaBUTH KPaTKYIO KIMMAaTHYECKYIO XapaKTePUCTHUKY JIF000W BEIOPAaHHOW TEPPUTOPHUH TIO I1JIa-
HY:

1) pusuko-reorpapuueckoe MmogoKeHue

2) BnusiHUE Teorpaduueckux GakTOpoB KIMMATOOOpa30BaHus : reorpaduyeckas mupoTa, BHICOTa
HaJl ypOBHEM MODsI, pacipeesieHle CyIli U Mopsi, OKeaHHUECKUe TeueHus1, popmbl penbeda, pac-
TUTENbHBIN MOKPOB, TOYBA

3) ocHOBHBIE (haKTOPBI KIMMATOOOPA30BAHUS:

COJIHEYHas paauanus (CoIHeuHas paguanusi— TeMIlepaTypa Bo31yxa);

UPKYIALUsS aTMOc(eps! ( TUIIBI BO3AYIIHBIX Macc, OapudecKue IEHTPHI 110 Ce30HaM, HallpaBJIeHHUE
TOCIIO/ICTBYIOLINX BETPOB

4) pacripezielieHHe OCaJKOB 10 CE30HaM;

5) TUN KJIMMaTa ¥ OCHOBHBIE €T0 YePThI;

6) OIlEHKa KJIMMaTa TEPPUTOPUH JUUISl )KUZHU U JACATEIbHOCTH YEJIOBEKa;

Tema 8. I'eorpaguueckoe pacnpenejieHue KJIMMATHYECKUX 30H 10 3¢eMHOMY LIapy
JlaGoparopnas paoora 8.

I{ens pa®OThI - TO3HAKOMUTHCS C KJIAaCCH(MUKAITUIMA KIMMATOB
3aganus:

1.Paccmotpets cxemy knaccudukanuu b. Anucoa. Jlate xapaktepucTuky kiaumara Poccuu co-
IJIACHO KJaccuUKaIuu AnrcoBa

2.Pa3o6parts cxemy kinaccudukauu B. Kennena. Kakue tunel knumara B Poccun BiaensitoTes
cornacHo knaccudukanuu B. Kenmena

3.B dem cx0/CTBO U B ueM pa3nudus AByX kiaccudukanuii Kenmena?

4.0Ompenenute TUIBI KiIuMMata 3ananHoi Cubupu coriacHo kiaccudukanuu Anvcosa u Kenmena.
5.0npenenute Tumbl kKiinMaTta Bocrouno-EBponerickoit paBurHbI 1 Cpeanero [1oBomKbs coriiacHo
kiaccugukanun Anrcosa u Kennena.

6. Paccmotpets knaccudukanuio kmumaroB 1o M.U. Byneiko u A.A. I'puropseBy. OxapakTepu-
30BaTh TOpHBIC cTenH U cTenu Cubupu.

KoHTposbHbIE BOIPOCHI.

1.OxapakTepu30oBaTh CPEAU3EMHOMOPCKUIN KIMMaT
2.PaccMmotperh Tepputopuio Poccun v onpenenuTh TUIBI KJIMMara
3. JlaTh CpaBHUTENbHBIN aHanu3 kiumarta JIoHgoHa U AcTaHbl
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4. Kakue kaumatsl camble paclipOCTPaHEHHbIE Ha 3emiie

5. OxapakrepuzoBath kiumat Cpeanero [ToBoKbs

6. OxapakTepu30BaTh XBOWHBIE JIeCa, CMEIIaHHBIC M IIMPOKOJIMCTBEHHBIE JIeca 0 KilacCu(ukanuu
kimaTtoB M.U. byasiko u A.A. ['puropeny.

Tema 9. JlunHaMuKa KJIuMaTa
JlabopaTopnasi paGora 9.

HGHB paGOTBIZ aHaJIn3 rogoBOro xoJga OCHOBHBIX rokazaTesieil KimMara

3amanue: TOCTPOUTH KOMIUIEKCHBIE TpaKy TOJJOBOTO X0J1a OCHOBHBIX IMOKA3aTeNei Kiinmmara
(POIOJKUTENBHOCTH COTHEYHOTO CUSIHUSA, TEMIIEPATyphl U BIAKHOCTH BO3/1yXa, KOJIMYECTBA
0CaJIKOB) JIJIsi KOHKPETHOT'O TOa ¥ CPABHUTH UX CO CPETHUM MHOTOJIETHHM TOJOBBIM XOA0M. J[aH-
HbIE IPUBEICHBI B TAOIHIIE.

Pexomennanuu:

[Tpu nocTpoeHnu rpauKoB y4ecThb, 4TO MO TOPUIOHTAIHLHONW OCH OTKJIAIbIBAIOTCS MECSIIBI B Mac-
mrade 1 cm: 1 mecsir

[To BepTHKAIBLHON OCH MPOJIOKUTEIIBHOCTh COJITHEUHOTO CUSIHUSI IIPUBOUTCS B MacmTade 1 cMm: 40
4yacoB, Temneparypa Bo3ayxa 1 cm:4°C, oTHocuTenbHas BiaxxHoCTh 1 cm:10%, koruecTBO ocaji-
KOB JIaeTcA B BHAE CTOJIOMKOB B Macitadbe lem: 10Mm.

B ommcanuu rpa¢gukoB HEOOXOMMO yKa3aTh HauOOJbIlIee U HAUMEHbIIIee 3HAYCHUE B TOJTy, aM-
IUTMUTYAY TOAOBOTO XOJa KakJI0To IMoKa3aTesis KimMara, Bpemsi (Mecsll ) HACTYIUIEHUs MaKCUMyMa
¥ MUHIMYMa B KOHKPETHOM TOAY ¥ 110 MHOTOJICTHUM JIaHHBIM.

ConocTtapieHue 1aHHbIX KOHKPETHOTO TOjla CO CPEAHUMH MHOTOJIETHUMHU 3HAYEHUSMU (HOPMaMU)
MO3BOJIUT ONPEACITUTh AHOMAIHH (OTKJIIOHEHHS OT HOPMbI) 3HAYCHHIA STUX BEJIHYMH B U3y9aeMOM
TOJly Y BBISIBUTH MECSIIIBI C MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU aHOMATHSIMH.

Tabmuia. 3nayeHus mokaszarenei kimmara B 2018 roay u ux cpeHIE MHOTOJICTHUE 3HAYCHHS
(1961-1990rr).

Mecsanpr | Hpomomxurensnocts | Temmeparypa Bosayxa | OTHOcHTENbHas KommuectBo  ocaaxos,
Conneunoro cusHus, | °C BJI&YKHOCTb ~ BO3JyXa, | MM
9ackl %
2017 | Cpen. | Ano | 2017 | Cpen | Amo | 2017 | Cpen | Ano | 2017 | Cpex | AHO
MHOTO | Ma MHOro | Ma MHOro | Ma MHOTO | Majus
JeTHAA | Jus JeTHAA | Jus aer s JeTHAA
HA
SluBapb 34 38 -8,1 | -1272 90 84 61 50
Despanb 89 77 -99 [-106 82 82 22 40
Maprt 96 134 0,0 -4,2 86 79 39 34
Anpens 190 190 3,1 54 74 71 52 40
Mait 270 272 14,7 | 138 64 62 32 39
UroHp 282 281 17,4 1179 74 68 76 68
Uronp 305 284 22,0 |20,2 77 72 112 68
Asryct 344 244 20,2 | 178 69 73 35 60
Cents16pb 191 149 13,7 | 118 78 77 62 51
OKT06pb 58 75 54 4,2 82 81 43 48
Hos06pp 32 33 -06 |-27 83 86 40 53
Jexabpb 9 25 65 |-83 93 85 39 55
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Tog 1900 | 1802 6,0 4,4 79 77 613 606
Max
Min
AMmuintyaa

KoHTpoabHbIE BONPOCHL:
1. Tlepeuncnure BO3MOXKHBIE MPUYUHBI U3MEHEHUH KJIMMaTa Ha MPOTSKEHUU CYIIECT-
BOBaHMS 3eMJIU
[Iepeuncnure KpaTKO METOABI BOCCTAHOBJICHHS KJIIMMATOB MPOILJIOTO
OxapakTepu3yiTe KINMaTH4YECKUE YCIOBUS IUIEHCTOLIEHA.
Korma Hauanock mocieanee onencHeHue?
Kax mensuica kmuMaT B UICTOPUUYECKOE BpeMs?
Kakue Habmoanuce U3MEHEHHs KiMMaTa B IEPUOJ MHCTPYMEHTANIbHBIX HaOm01e-
HUN?
KakoBbI OCHOBHBIE TPUYMHBI BO3MOXKHBIX AHTPOIIOI'€HHBIX N3MEHEHNN KIIMMaTa.
8. Uro Takoe AECHIPOKIMMATOIOTHS?

ok wd

~

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE®OEPATOB
Jauub1il BUg paboThl HE IpeaycMoTpeH YII.

9. HEPEYEHDB BOITPOCOB K 9K3AMEHY (BAUYETY)

Uro u3y4aer METEOpPOJIOTHs U KAKOBBI €€ OCHOBHBIE Pa3/eibl?
Uto n3yvaer jecHass METEOPOTIOTHS?
Ha3zoBuTe OCHOBHBIE METEOPOJIOTHUECKUE BETMUMHBI U aTMOC(EpHBIC SBICHUS.
Yto Takoe moroja u KiuMmar?
. Kakoe 3Hauenue a1 pacTeHUi IMEIOT OCHOBHBIE Ia3bl BO3/yXa (a30T, KUCIOPOI, YIJie-
KHCJIBIH Ta3)?

6. KakoBbl 0coOeHHOCTH (POPMUPOBAHUS COCTaBa IOYBEHHOTO BO3yXa U BIMSIHUE €0 Ha
pactenus’?

7. Kakoe BIusiHHE Ha JIEC OKA3bIBAE€T aHTPOIIOTEHHOE 3arpsi3HEHHE aTMOC(ephl Ta3aMu U
a’po30JsIMH?

8. KakoBbl 0cOOEHHOCTH JIEHCTBUS HKOJOTHUECKUX (DaKTOPOB HA pACTCHUS?

9. Kakoe BnusiHHE OKa3bIBAET KOMIUJIEKC METEOPOJIOTHYECKHUX (DAKTOPOB Ha Teorpadude-
CKO€ paclpeesIeHUE U )KU3Hb pacTEHUI?

ISAE I

10.  Kaxk BAMSIOT Ha paCTUTEIBLHOCTh COJIHEYHAs paJHalus, TEMIepaTypa Bo3ayxa U
IIOYBBI, OCA/IKH, BIIAYKHOCTh BO3/lyXa, CHEXHBIN ITOKPOB, IPOMEP3aHUE I10YB U BETEp?

11. UeM oTiiM4aeTcsi COCTaB BO3/1yXa B JIECY OT COCTaBa €ro B OKPYkKaroIIeil MECTHOCTH?

12.  Ha kakue cdepsl genutcs atmocdepa.

13. Ha3oBute OCHOBHBIE METO/bI UCCIEAOBAHUS, TPUMEHSIEMbIE B METEOPOJIOTHH.

14. Kaxwue ra3pl BXOJAT B COCTaB aTMOChepbl?

15. KakoBa ponb BoAstHOTO mapa B atMmocgepe?

16. Kaxk meHsieTcst cocTaB BO3/yXa ¢ BEICOTOM?

17. Yto Takoe a’p030JIM M KaK OHU MOMAAAl0T B aTMochepy?

18. Yto Ha3pIBaeTCs MPSAMON COTHEYHOH paauanueit?

19. Kak mormnomaercs coimHeyHas paauarusi B atmocdepe? Kakue BemecTBa SBISIOTCS
HanboJsee CUILHBIMU TOTIIOTUTENISIMU?

20. Yro Takoe anpbeno? YUeMy paBHO IiaHeTapHOE aib0en0?
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21. Yro mpencraBnser coboit ¢porocunTeTnyeckn aktuBHas paguanus (OAP)? Oxapakre-
pu3YyiiTe ee CHeKTpalbHbIM COCTaB M KOJUYECTBEHHBIE XapaKTEPUCTUKU

22. KakoBbl 0COOEHHOCTHU PaIMAIMOHHOTO PEKMUMA B JIECY.

23. YTo HaA3BIBAIOT TEIUIOBBIM PEKUMOM aTMOChephI?

24. Ha3oBuTe OCHOBHBIE MPOLIECCH MEpeAayy TEIUIa OT 3eMHOM MOBEPXHOCTH B aTMocpe-
py?

25. Kakue ¢uznyeckue MpoLecchl ONMPEeAioT pa3iuirie B TEIUIOBOM PEXHME MOYBBI U
BoJ1I0eMOB? Kak 3T0 pa3inuyue BIUSIET HAa TEMIIEPATYPY MNOBEPXHOCTHU CYIIH U MOPsi?

26. Yrto Takoe MEXAYCyTOYHass HM3MEHYMBOCTH TEMIIEPATyphl U KaK OHA MEHSETCS B 3aBU-
CHMOCTH OT IIUPOTHI?

27. Yro Takoe 3amopo3ku? Kakue npoueccs NpUBOJIAT K UX MOSBICHUIO?

28. UYto Takoe MHBEPCHUS TEMIIEpaTyphI?

29. UYto Takoe B1arooboport?.

30. Yro Takoe kouaeHcamus? Kak mpoucxoaut koHaeHcanus B armochepe?

31. Yo Takoe siipa KOHIEHCAITUH?

32. OnumuTe MEXIYHAPOIHYIO KIIacCH(PUKAINIO 00JIaKOB.

33. Kakum 00pa3oM mopazaensorcsi OCaJKi B 3aBUCUMOCTH OT YCIIOBHM UX 00Opa3oBaHus?

34. B ueM 3akiroyaeTcsi KIMMaTHYECKOE 3HAUYEHUE CHEXKHOTO TTOKpoBa??

35. Kak Bnuser jec Ha BIaXXHOCTb BO3AyXa, HCIIAPEHUE U OCATKHU?

36. M3 kakux KOMIIOHEHTOB COCTOUT KJIMMaTHUecKas cuctema?

37. Tlepeuncaure reorpaduueckue GpakTopbl KIUMaTa.

38. KakoBo BiusiHHE Ha KIUMAT Teorpa@uieckoil mmpoThl?

39. Kaxk BnusieT Ha KJIIMMAT pachpeie]ieHHe Ha 3eMHOM IIape CYIIX U Mopsi?

40. Kakum 006pa3oM BIMSIET Ha KIIMMAT PACTUTEIBHBIM U CHEKHBIN TTOKPOBBI?

41. Onumure 0COOCHHOCTH MUKPOKIIUMAT Jieca.

42. B uem 3akimrouaeTcs KIMMAaToOOpa3yrolias poJib Jieca?

43. KaxoBbl OCHOBHBIE 0COOEHHOCTH (UTOKIMMATA?

44. PacckaXHTe 0 BEpTUKAILHOM paclpeeIeHUH TEMIIEpaTyphl BO3/lyXa B JIECy.

45. OxapakTepusyiiTe MUKPOKIMMAT MOJISH, JIECOCEK U Ha BBIpyOKax

46. B uem 3amaua knaccuukanuu KIMMaToB?

47. OxapakTepusyiiTe OCHOBHBIE MOJIOKEHUS Kiaccudukanuu no B. Kenmeny?

48. Oxapakrtepusyite knmuMmarndeckue 30HbI 1o JI.C. bepry?

49. OxapakrepusyiiTe KIuMaTudeckue 30HbI 1 001actu o b.I1. Anucoy?

50. Yro Takoe MHIEKC CYyXOCTH, THAPOTEPMHUYECKUN KOAIDPHUIMEHT U KOIPPHUIIUCHT YB-
naxHeHusA? Kak OHM UCTIOIB3YIOTCS 1Sl XapaKTEPUCTUKH KiIMaTa?

51. B dem 3akirodaeTcsi mepUOIUUYECKHI 3aKOH reorpaduueckoit 3oHambHOCTH A.A. ['pu-
ropseBa 1 M.W. bynpiko?

52. Kakwue mporiecchl GOpMHUPYIOT IIO0ATBHBIA KITMAT?

53. KakoBbI 0COOEHHOCTH U3MEHEHUS KIIUMAT MOCJIETHETO THICSICTIETHS?

54. TlepeuncauTe KpaTKO METOJIbI BOCCTAHOBJIECHUS KJIMMATOB MPOLLIOTO.

55. OxapakTepu3yiTe KIMMaTHUECKNUE YCIOBHS IIEHCTOLICHA.

56. Kak MeHsIcs KIMMaT B HICTOPUIECKOE BpeMsi?

57. Kakue Habmromanich M3MEHEHU KJIMMaTa B IIEPHOJ HHCTPYMEHTAIBHBIX HAOIIOJCHUN?

58. KakoBbl OCHOBHbBIE TPUYNHBI BOZMOXKHBIX aHTPOMOTEHHBIX U3MEHEHUH KinuMara’?

59. Yro Takoe JeHIPOKIMMATOIOTHS?

60. OxapakTepu3yiiTe H3MEHEHHE KJIMMaTa 101 BIUSHUEM BO3JACHCTBHUS Ha JIECHOM IMMOKPOB.
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10. CAMOCTOSATEJIbBHASI PABOTA CTYAEHTOB
Conepxanuie, TpeOOBaHUs, YCIOBUS M TOPSIOK OPTaHU3AIUM CAMOCTOSITEIILHOW pabOTHI
oOydaromuxcs ¢ yueToM (HopMbl 00ydeHUS OMpenesstoTcss B cooTBeTcTBUH ¢ «[lomoxennem 00

OpraHU3aIlMU CAMOCTOSTEIIbHONW padOThl 00YUAIONMINXCS», YTBEPKIACHHBIM Y YeHBIM coBeTOM Y'Y
(mportoxoin Ne8/268 ot 26.03.2019 1.).

®opma o0y4yeHus — oyHasi.

Buj camocTosiTe/IbHOM padoThI Popma
(npopabomka yuebno2co mamepuana, O6nem | | OHTPOIH
HazBaHue pa3ie/ioB u TeM peutenue 3a0au, pegpepam, 00K1ao, B Ya- bipoape
KOHMPOAbHAsSL paboma, no020moeKa K cax p ;menuﬂ 4
coaue 3auema, K3amena u op.) R A
pama u op.)
1. Beenenue e IIpopaboTKa yueGHOro MaTepuaa ¢ 6 TECTUPOBAHHE,
UCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH OI1-
METOAMYECKOT0 ¥ HHPOPMAIIMOHHOTO poc,
oOecreueHUs TUCIUILINHEL 3a49CT
e [loaroroBka Kk TECTUPOBAHUIO;
e JloaroroBka K caade 3a4yeT
2. Atmocdepa u ec e [IpopaboTka yueOHOTO MaTepuana ¢ 6 TECTUPOBAHHUE,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIi1 OI1-
METOJAMYECKOT0 ¥ HHPOPMAIIMOHHOTO poc,
oOecneueHUs TUCIUILINHEL 3a4eT
e [loaroroBka Kk TECTUPOBAHUIO;
e JloaroroBka K caade 3a4yeT
3. Pagnanuonnsii pexum | e IIpopaboTka yueOHOro MaTepuana ¢ 6 TECTHPOBaHHE,
arMOC(EpBI U 36MHOH | KCIHOIB30BAHUEM PECYPCOB yI€OHO- YCTHBIH OII-
IIOBEPXHOCTHU METOUYECKOr0 U HH(HOPMAITMOHHOTO poc,
oOecreueHUs TUCIUILINHEL 3a4eT
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka K ciaye 3aueTra
4. Bo3ayuiHbie TCUCHUSI B | o [IpopaboTka yueOHOTO MaTepHuaa ¢ 6 TECTUPOBAHUE,
atmocdepe HCIIOJIb30BaHUEM PECYpPCOB yUeOHO- YCTHBIH OII-
METOIUYECKOTO U HH(HOPMAITMOHHOTO poc,
obecnedyeHns JUCIUTUINHEI; 334CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K caade 3adera
5. TemnnoBo# pexxum e [IpopaboTka yueOHOro MaTepHaa ¢ 6 TECTHPOBaHHE,
3€MHO} IIOBEPXHOCTHU U | UCIIOJIB30BAHUEM PECYPCOB yUEOHO- YCTHBIH OII-
armMocdepsl METOIMYECKOTO ¥ NHPOPMALHOHHOTO poc,
obecredeHns AUCIUTUIHHBL, 3a49CT
e [loaroroBka K TECTUPOBAHUIO;
e [loaroroBka K caade 3adera
6. Boasnoii nap uBoga B | e IIpopaGoTka ydeOHOro Marepuana c 6 TECTHPOBAHME,
arMocepe UCIIOJIb30BAHUEM PECYPCOB y4eOHO- YCTHBIH O11-
METOAMYIECKOTr0 U HH(POPMATUOHHOTO poc,
obecredeHns AUCIUTUIHHBL, 3a49CT
e [loaroroBka K TECTUPOBAHHMIO;
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L4 HOI[FOTOBKa K caadc 3a4cTa

7. Kimumar u kmmMaroo0- e [IpopaboTka yueOHOTO MaTepHuaia ¢ 6 TECTUPOBAHUE,
Pa3yIoIKe MPOUECCHI HCIIOJIb30BaHUEM PECYpCOB y4eOHO- YCTHBIH OII-
METOAMYECKOT0 M MH()OPMAITHOHHOTO poc,
obecnedyeHns JUCIUTUINHEI; 3a4€T
e [loaroroBka Kk TECTUPOBAHHUIO;
e [loxaroroBka K cjade 3auera
8. T'eorpadmuueckoe pac- e [IpopaboTka yueOHOTO MaTepuana ¢ 6 TECTUPOBAHMUE,
OpeaeIeHue KInMaTu- HCITOJIh30BaHUEM PECYPCOB yU4eOHO- YCTHBIH OII-
YECKUX 30H 10 36MHO- | METOAMYECKOrO U HH(OPMAIIHOHHOTO poc,
MYy TIapy obecredeHns AUCIUTUIHHBL, 3a4cT
e [loaroroBka Kk TECTUPOBAHHUIO;
e [loxgroroBka K cjadue3auera
9. JluHamMuKa KIuMarta e [IpopaboTka yueOHOTO MaTepuana ¢ 6 TECTHPOBAHHE,
HCIIOJIb30BAaHUEM PECYPCOB yUEOHO- YCTHBIi1 OII-
METOAMYECKOT0 ¥ HH(POPMAIIMOHHOTO poc,
oOecreueHUs TUCIUILINHEL 3a49€T
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka K ciaaye 3aueTra
Bceero 54
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11. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JIUC-

HNUITJINHBI
a) Chnmcok peKoMeHAyeMoi JIuTepaTypbl
OCHOBHAf:

1. Usanos, A. B. Jlecnas meteoposiorusi. Mereoposornueckiue npuOOpbl U HAOMIOACHUS :
yue6Hoe nmocobue / A. B. Banos. — Momxap-Omna : ITOBOIKCKHIT TOCYIapPCTBEHHbII TeX-
HoJoru4yeckuii yausepcutet, 2014, — 186 ¢. — ISBN 2227-8397. — TekcrT : 2IeKTpOHHBIN
/I DnexkrpoHHO-OuOmmoteunass cucrema IPR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/23603.html
2. Xpomos, C. I1. Meteoponorus u kaumaronorus : yueOHuk / C. I1. Xpomos, M. A. Ilerpo-

csaHll. — M. : MOCKOBCKHI roCcynapcTBEeHHbI yHUBepcuTeT umeHu M.B. JlomoHocoOBa,
2012. — 584 c. — ISBN 978-5-211-06334-1. — TekcT : 3MEKTPOHHBIA // DIEKTPOHHO-
OnOIMoTeUHAs crucrema IPR BOOKS : [caiiT]. — URL.:
http://www.iprbookshop.ru/54639.html

AOMOJTHUTEIbHAS:

1. 3axaposckas H.H., Meteoponorus u kiumaronorus / 3axaposckas H. H., Unsunany B. B. -
M. : KonocC, 2013. - 127 ¢. (YueOHUKH U y4eb. mocoOus i CTYICHTOB BBICII. y4el. 3a-
Benenuii) - ISBN 5-9532-0136-2 - Tekcr : anexkrponssiii // OBC "KoHcynbTaHT crynenTta” :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN5953201362.html

2. ®epopoB B.M., MHconsus 3emin U cOBpeMeHHbIE U3MeHeHus kiuMaTa / B.M. ®@enopos
M. : ®DUBMATIINUT, 2018. - 232 c. - ISBN 978-5-9221-1761-6 - TekcT : 2JIeKTpOHHBIH //
OBbC "KoncynbranT cryaenra” : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785922117616.html

3. Pycun M.H. OCHOBBI METEOPOJIOTHH M KIIMMATOJIOTUH [ DNEKTPOHHBIN pecypc]: Kype JeK-
it / LH. Pycun, ILI1. Apamos.- DiekTpoH. TekcToBbie nanHbie. —CI10.: Poccuiickuii ro-
CyIapCTBEHHBIN TUapOMeTeoponorndeckuii yausepcurer, 2008.-199¢.-978-5-86813-208-
7.-Pesxum mocryma: http:/ www.iprbookshop.ru/17954.html

4. XKexcenOaeBa, A. K. JIabopatopHslii mpaktukym no mereopoioruu / A. K. XKekcenbaena.
— Aunmarsl : Ka3zaxckuii HallMOHAIBHBIN YHUBEPCUTET UM. ainb-Papadu, 2012. — 136 ¢. —
ISBN 978-601-247-344-5. — TeKcCT : 31eKTPOHHBIN // DNEKTPOHHO-OMOINOTEeYHAs cCUCTEMa
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/61186.html

5. Xabyrauuaos FO.I'. MeTteoposiorus U KIMMaToJIOTHs: yueHHe 00 atMocdepe: yueb.mocodue /
Xaoyrauaos IOpwuii [NaitnernunoBuy, K.M. [llantanunckuii.-Kazans: Kazan. ya-t, 2000.-
184c.
yueOHO-MeTOoAuYecKas:

1. MepeBenennes HO.I1. Beenenue B sxosoruto arMochepsl: yaeoHoe nocobue / FO.IT. Tlepe-
BeneHues, P.X Canaxosa.- Kazanp, uzn. Kas. roc. yn-ta, 2007.-112c¢

2. Canaxoma P.X., JlebeneBa FO.A. Meteoponorudeckue MpuOOPbl ¥ METOJbI HAOIIOICHUN:
y4aeOHO-MeToanueckoe mocodwue.-YabsiHoBck.-2010.-48c¢ ¢ wi.

3. Canaxosa P.X. CnoBapb OCHOBHBIX METEOPOJIOTHUYECKUX TEPMUHOB: yuyeOHOE mocodue JuIs
CTYJICHTOB JKOJIOTHUUYECKOro (aKynbTeTa, M3YyYarOIIMX Kypchl «YueHue o0 aTmocdepe»,
«MeTeopoJIorust ¥ KIIMMaToJIOTUs».- Y IbsiHOBCK, -2010.-56¢.

4. Canaxosa P.X., Jlebenea FO.A. MoHuTOpUHT aTMOC(EPHI: CIOBapPh OCHOBHBIX TEPMHHOB:
yueOHOe 1ocodue ISl CTYIEHTOB AKOJIOTHYECKOro (hakynbreTa. -YabsiHOBCK, 2011.-20c.

5. 3aganus Kk J1abopaTopHBIM paboTaM 1O Kypcy «MOHHTOPUHT aTMocdepbl» ydeOHO-
METOIMYECKOe OCOOHE Uil CTYACHTOB dKojorndeckoro dakynsrera/ P.X. CanaxoBa, Yiib-
STHOBCK, 2012. — 44 c.

6. CanmaxoBa P.X., JlebeneBa FO.A. Meteoposiorusi U KIMMATOJOTHs: ydeOHOEe mMmocobue.-
VYabsiHOBCK.-2012.- 65c¢.
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7. Canaxoma P.X., JlebeneBa FO.A. MoHuTopuHT atMocdephl: yueOHOe MocoOue ISl CTY/ACH-
TOB IKOJIOTUYECKOTO (aKynpTeTa.- YIbsiHOBCK «Kopropaius TeXHOIOTUI TPOIBHKECHUS,
2013.-92c.

Lornacosauo f
2/ Wf&ﬂz,%m/? @“@ Wadgﬂamﬂ; /"Zéﬂ_ 17.06.2020
HOJIMHCE

+ JIOMKHOCTH COTPYAHMKA HAYIHOM O Gubmmorexn  OUO Jlata

0) mporpaMMHoe ofecrneyeHue
1. Microsoft Office
2. OC Windows Professional
3. Amxtunaaruar BY3

B) [Ipodeccunonanibubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJ1IeKTPOHHO-0U0IHOTEYHbIE CHCTEMbI:

1.1. IPRbooks : anekrpoHHOo-01OIMOTEYHAst cucTeMa : callT / rpynmna komnanuidi Aii [Tu Ap
Menmua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: uist 3aperucT-
puUp. noab30Bareien. - TeKCT : 3JIEKTPOHHBIN.

1.2. FOPAUT : snexrponHo-6mbamoTednas cucrema : caift / OO0 DIeKTPOHHOE H31aTeh-
ctBo FOPAMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexxum mocryna: ams 3a-
perucTpup. monab3oBaTenei. - TeKCT : 3IeKTPOHHBIM.

1.3. KoHCynbTaHT CTylEHTA : JIEKTpOHHO-OuOmmoTeynas cucrema : caidt / OOO Ilonurex-
pecype. — Mocksa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_kit/x2019-
128.html. — Pexxum moctyna: Juist 3aperucTpup. nojb3oBaTenaeid. — TeKCT : dIeKTPOHHBIH.

1.4. Jlanp : snektpoHHO-OMOnmMoreuHas cucrema : caut / OOO OBC Jlanp. — CaHKT-
[erepOypr, [2020]. — URL: https://e.lanbook.com. — Pexwum mocrymna: s 3aperucTpup. mojb3o-
Baresieil. — TeKCT : AIEeKTPOHHBIN.

1.5. Znanium.com : anekTpoHHO-OHOMoTeuHast cuctema : caiit / OO0 3HaHuyM. - MockBa,
[2020]. - URL: http://znanium.com. — Pexxum ocTyma : i 3apErUCTPHUP. TOoIb30Bareei. - TeKeT

: DJICKTPOHHBIMN.
1.6. Clinical Collection : KomIeKIus 115 MEIUIIMHCKUX YHUBEPCUTETOB, KIIMHUK, METAIINH-
CKHX oubnmorex /! EBSCOhost : [mopran]. - URL:

http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-abeb-
2185f3e0876a%40sessionmgr4008. — Pexxum moctyma : ajisi aBTOpH3. moJib3oBareneil. — Tekcr :
3JIEKTPOHHBIMN.

2. Koncyabrantllmoc [DnekTpoHHBIH pecypc]: cmpaBouyHast mpaBoBas cucrema. /OO0
«Koucynprant [Tntoc» - DnektpoH. naH. - Mocksa : KoncynsrantlIitoc, [2020].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUIL:

3.1. ba3a maHHBIX IEpUOIUYECKUX M3TaHUM : 3JeKTpoHHBIE KypHainsl / OO0 NUBUC. - Mo-
ckBa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum moctyma : [isi aBTOPHS3.
nosib3oBaTenen. — TeKCT : 3JIEeKTPOHHBIM.

3.2. eLIBRARY.RU: nayuynas snextpoHHas Oubnmoreka : caiit / OOO Hayunas Dnek-
TpouHast bubimoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum mocTyna : ajst aBTo-
pu3. nonb3oBarenen. — TeKCT : 2IEKTPOHHBIN

3.3. «Grebennikony : snekrponnas 6ubnmoreka / U1 I'pebennnkoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pesxum nmoctyna : Uit aBTOPHU3. TOJIb30Ba-
Tenen. — TEeKCT : 3IeKTPOHHBIN.
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4. HanmoHanbHAaA 3JIeKTPOHHAasi OMOJIMOTeKA : JICKTPOHHAs OMOIMoTeKa : deaepanbpHast
rocyJaapcTBeHHas HHGOpMAIMOHHAs cucTeMa : cailt / MunHucTepcTBo KynbTypsl PO ; PI'b. — Mo-

ckBa, [2020]. — URL: https://H36.pd. — Pexxum nocryna : uist moiab3oBareieid HaydHol 6uOimmnoTe-
Kd. — TeKCT : BJIEKTPOHHBIH.
5. SMART Imagebase I EBSCOhost : [mopTau]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum fmoctyna @ Ui aBTOPH3. MOJb-
3oBarenel. — M300paxxeHue : 2JIeKTPOHHEIE.

6. ®enepanbubie ”HPOPMAIIMOHHO-00Pa30BaTeIbHbIE OPTAJIbI:

6.1. EnnHoe OKHO nocTyma K o0pa3oBaTeldbHBIM pecypcam : dheaepaibHbIA mopTai / yape-
nutens PIAOY JIITO IPT'OIT u UT. — URL: http://window.edu.ru/. — Tekct : 3JeKTPpOHHBIA.

6.2. Poccwuiickoe oOpasoBanue : (denepanpHbiid moptan / yupemutenr OI'AOY IO
LPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 351eKTpOHHBIH.

7. O0pa3oBaTenbHble pecypebl Yal'y:

7.1. Dnextponnast 6ubmmoreka Yal'V : monyns ABUC Mera-ITPO / OO0 «/lata Dxkc-
npeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum moctyma @ i MOIb30BaTeNeil HaydHOH
6ubmmoTexku. — TeKCT : ANEeKTPOHHBIH.

7.2. O6pasoBarenpHbiii mopran Yal'V. — URL: http://edu.ulsu.ru. — Peskum mocryma @ st
3apPETUCTP. MOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

CoruacoBaHo:
3am.nau. YUTuT Kioukosa A.B. / 17.06.2020
JomxHocTh cotpyanuka YUTuT [()5(6] Jara
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
Aynutopuu Ui TPOBEACHUS JIKUMHA U CEMUHAPCKUX 3aHATUM, I IPOBENE-
HUs TEKYILIEro KOHTPOJISI U MPOMEKYTOYHOM aTTECTALMH, IPYIIIOBBIX U UHIWBUIY-

AJIBHBIX KOHCYHBT&HHﬁ.

AyauTOpUN YKOMIUICKTOBAHBI CTICIIHAIM3UPOBAHHON MeOemblo, y4eOHON JOCKOW. AyauTo-
pUU JUIS IPOBEACHUS JIEKIIUKA 000PYIOBaHBI MYJIbTUMEIUIHBIM 000PYAOBaHUEM ISl TIPEIOCTABIIE-
Husl uHbopManuu Oonbloi aynuropuu. [lomenieHuss a1 camMOCTOSTENbHOM pabOThl OCHAIEHBI
KOMIIBIOTEPHON TEXHHUKOW C BO3MOXKHOCTBIO TOJKIIOUeHUS K cetu «HTepHeT» u obecrieueHnemM
JIOCTYIIa K SJEKTPOHHOW HMH(POPMAIMOHHO-00pa30BaTEIBHON cpefe, EKTPOHHO-OMOIMOTeUHOM
CUCTEME.

13. CHEHUAJIBHBIE YCJIOBHUSA AJI51 OBYYAIOIUXCSA C OTPAHUYEHHBIMU
BO3MOXKHOCTSAMMU 310POBbS

B cnyuae HeoOxomumocTH, OOydarOMIMMCS M3 YHCIIA JIUI C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3JI0POBBSI (IO 3asIBJICHUIO OOYYaIOMIET0Cs])) MOTYT TpeaiaraThCs
OJIHM U3 CJICAYIONIUX BAPUAHTOB BOCHPUATHS HHPOPMAIUK C YIETOM WX WHIUBHUIY-
TBHBIX TICUXO(DU3UIECKUX OCOOCHHOCTEH:

— JJIs1 ML ¢ HAapYIICHUSIMU 3pEHUs: B Me4aTHOU (opMe yBeTMueHHBIM mpudrom; B popme
3JICKTPOHHOTO JOKYMEHTa; B (popme aymmodaiina (rmepeBoa yuyeOHBIX MaTepuajoB B ayauodop-
Mar); B medaTHON ¢opme Ha si3bIke bpailist; MHAMBHIYyaIbHBIC KOHCYJIbTAlUU C MPUBJICYCHHEM
TU(IIOCYPIOTIEPEBOAUNKA; UHINBUAYAJIbHBIE 33aHNS U KOHCYJIbTALUY;

— 7S UL ¢ HapYIICHUSIMU cyXa: B TledyaTHOH (opme; B popme 3IEeKTPOHHOTO TOKYMEHTA;
BUJCOMATEpHAJIBl C CYyOTUTpaMH; WHAMBUIYyaIbHbIE KOHCYJIbTAIlMH C MPUBJICYCHUEM CypIOIepe-
BOJIYMKA; MHUBHlyaJbHbIC 3alaHUS] U KOHCYJIbTALNH;

— JI7Is JIMIL C HAapYIIEHUSIMH OTIOPHO-IBUTATEJILHOTO afrapara: B ne4atHoi ¢popme; B popme
JIEKTPOHHOTO JOKYMEHTA; B (popMe ayauodaiiia; HHANBUAYaAIbHbIE 3aJaHNUS U KOHCYJIbTALIUU.

B cinydyae He0OXOAMMOCTH UCIIOTIB30BAHUS B YUeOHOM MpOIecce YaCTUIHO/UCKIIIOUUTEIHHO
JTMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTUH, opranu3amus padotsl [1I1C ¢ oOyuaromumucs c
OB3 u uHBanIMIaMH MpeIyCMaTPUBACTCA B 3JICKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM cpe-
JI€ C Y4ETOM UX UHIUBHUIYaJIbHBIX ICUXOPU3NIECKUX OCOOCHHOCTEHN

= '_____
PazpaboTunk W JAOLEHT P.X. CainaxoBa

(noonucs) (OonxncHocme) (@HO)
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