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1. HEJIM U 3AJJAYHU OCBOEHMUS TUCHUIITINHBI
Lenu ocBOCHMSI AUCHUIJIMHBI:
- JaTh CTyJIEHTaM OOIIMe CBEIEHUS O 3aKOHOMEPHOCTSAX aTMOC(EPHBIX MPOIECCOB U SBICHUN U
II0Ka3aTh UX CBA3b C KUZHEACATEIBHOCTBIO JIECHBIX IKOCUCTEM;
- chopMHpOBaTh Y CTYJICHTOB CHCTEMY 3HAHHUK B 0OJIACTH JIECHOW METEOPOJIOTUU U KIMMATOJIOTHH;

3agauyu ocBOEHHS TMCHUNIUHBI:

® U3yYUTh CTPOCHHE U CBOKCTBA aTMOc(hephl: GU3NIECKUE TPOIECCH B aTMOCdepe, TEIIo-
000pOT U BIaroo0OpOT, paauaIllMOHHBIA PEXUM, IBH)KCHUE B aTMOCdepe;

® U3Y4YUTh BIMSHHE aTMOC(EPHBIX MPOLIECCOB U SIBICHUN HAa JIEC; UMETh MOHITHE O MHK-
poKIMMare Jeca;

® O03HAKOMHUTHCS C OCHOBHBIMU METEOPOJIOTMYECKUMHU MPpHOOpaMu, METOAaMHU M3MEpPEHUil,
MIPOBECTH METEOPOJIOTHIECKIE HAOIOICHNUS;

® HAY4YUThb YCTAHABJIMBATHL CBA3U MCXKIAY MCTCOPOJIOTUYCCKUMHU ISJICMCHTAMH U JISCHOH
PacCTUTENbHOCTHIO

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JucuumnnuHa «JlecHass MeTeoposnorus» OTHOCUTCA K JUCHUIUIMHAMHU 10  BbIOOpY

b1.B.JIB.3.1. M3yu4aercst B TpeTbEM CEMECTPE BTOPOTO Kypca.

3. HEPEUEHDb IINTAHUPYEMBbIX PE3YJBbTATOB OBYUEHUS 11O JUCHUIIJIMHE
MOAVYJII), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJbBTATAMMU OCBOE-
HUA Oo1on
[Ipouecc n3yueHus: AUCUMILIMHBI HAIIPaBJieH Ha GOPMHUPOBAHUE CASAYIOIIUX KOMIIETEHIIHI:

Kon m HamMeHoBa-
HHUE peaju3yeMoi
KOMIIETeHIINH

IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI MO TUCIHUILJIMHE
(MO1yJ110), COOTHECEHHBbIX ¢ HHAMKATOPAMHU J0CTUKEHHUSI KOMITe-
TeHI A

I1K-6: cniocobOHo-
CTBIO IPUMEHSATH
HOBBIE 3HAHUS IO
OHMOJIOTHH U KOJIO-
TUH Jieca Mpu Ipo-
BEJICHUH IOJICBBIX
1a00paTOPHBIX
HAYYHBIX UCCIIE0-
BaHUM B pa3IMYHBIX
KITUMATHYECKHUX,
reorpadUueCKuX U
JIECOPACTUTETHHBIX
YCIIOBUSIX TPH pa3-
JIMYHON UHTEHCUB-
HOCTHU UX HCIIOJIb30-
BaHUs

3HaTh:

- COCTaB M CTPOEGHUE U OCHOBHBIC CBOWCTBA KaK Cpe/bl OOMTAaHUS pac-
TEHUH; 3aKOHOMEPHOCTH (POPMUPOBAHMS PaJUALIOHHOTO, TEMJIOBOTO U
BOJIHOTO PEXHMa aTMOC(epbl U 3eMHON MMOBEPXHOCTH; OCHOBHBIE MIOTO-
noo0pa3ytonue GakTopbl, CYITHOCTh aTMOC(HEPHBIX MPOIECCOB, MPUUHN-
HBI UX BOSHUKHOBEHHS 1 MEpbI OOPHOBI ¢ HEOIArONMPUSTHHIMH METEOPO-
JIOTHYECKUMH SIBIICHUSMH.

- OCHOBHbIE KIMMaTo0Opa3yomue (HakTopel, MOHATUS KIUMaTa, MUKPO-
KJIMMaTa U GUTOKIMMATa, METO/bl OLIEHKH KJIMMaTa JJIsl JIECHOTO XO3sIH-
CTBa; YCTPOWMCTBO M NpaBuiia HaOII0AEHUH 110 CTaHJAPTHBIM U TOJIEBBIM
METEOPOJIOTHYECKUM NPUOOpaM 3a TEMIIEPAaTypol M BIAXKHOCTBIO BO3-
IyXa, COJIHEYHOH paauanueld, CKOpPOCTbIO M HAaNpaBJICHUEM BETpa, KO-
JIMYECTBOM M HHTEHCUBHOCTBIO OCAKOB

Ymern:

- IPaBWIbHO OLICHHWBATh CKJIAJbIBAIOIIUECS IMOTOJHBIE YCIOBHUA M HUX
BIIMSIHUE HAa OKPY’KAIOUIyI0 Cpely; OpraHW30BaTh B Clydae HEOOXOAM-
MOCTH, MUKPOKJIMMaTHYECKUE HAOIIONEHUS 3a MapaMeTpaMu OKpy»XKa-
IOLLEH cpeabl

- IPaBUJIIBHO OLIEHWBATh OCOOCHHOCTU TEIUIO U BJIArO0OECIIEYEHHOCTH
Pa3NIUYHBIX TMEPUOJOB BEreTallu PacTeHUI MyTeM pacyeTa KOMIUIEKC-
HBIX arpoKJIMMaTHYECKUX I10Ka3aTesled; MPaBUIbHO COCTABISATH arpo-

®Dopma A

Crpanuna 2 u3 49




MHUHHCTEPCTBO HAYKH U BEICIIEro oopazoBanus PO
VY bSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCUTET

®dopma

@ - Pabouast nporpaMma JUCIUILUIAHBL

Baanern:

KJIMMATUYECKYI0 XapaKTEpPUCTUKY palioHa JEATEIIbHOCTH WHXKEHEpa
JIECHOTO XO3IMUCTBa

-3HAHUAMU TIO0 3PPEKTUBHOMY HCHOIB30BAHUIO OMOKIMMATHYECKOTO
MOTEHIIMaja peruoHa
- METOJUKOW pacuera KOMIUIEKCHBIX Moka3ateneit 3acyuuBoctu (I'TK
CensannoBa, KV Illamko); meTonamMu moucka u oomMeHa uHpopmaruei
B I7I00QJIBHBIX M JIOKAJIBHBIX KOMIBIOTEPHBIX CETSIX.

4.0bIHAA TPYJOEMKOCTDb JUCIUIIJIMHDbI

4.1. O0beM TUCUMILIMHBI B 3a4eTHBIX eqfuHuNax (Bcero): 3 3ET
4.2. no Buaam y4eOHoii padotsl (B yacax): 108

KoJsunyecTBo 4acoB ((popma 00yueHust — ouHAast)

Bup y4yeOHoi padoTbl Bcero no B T.4. II0 ceMecTpaM
IUIAHY 1 2 3 4
1 2 3 4 5 6
KonTakTHas pabora 00ydarommx- 54 - - 54 -
Csl C IPENoIaBaTEIEM B COOTBET-
ctBuM ¢ YII
AyJIUTOPHBIE 3aHSATHUSL:
o Jlexkmun 18 - - 18 -
® CEMHHApHI U MPAKTUYECKUE - - - - -
3aHATUS
e j1abopaTopHbIC pabOTHI, MpaK- 36 - - 36 -
THUKYMBbI
CamocrosiTenpHas pabora 54 - - 54 -
®opma TEKYIIEro KOHTPOJIA 3Ha- | TECTUPOBA- - - TECTHUPOBA- -
HUW U KOHTPOJISL CAMOCTOSITEIIb- HUE, HUE,
HOU pabOThI: TECTUPOBAHHE, YCTHBIN YCTHBII
KOHTp. paboTa, KOJJIOKBUYM, pe- onpoc onpoc
depar u ap. (He MeHee 2 BUIOB)
Kypcogas pabora - - - - -
Buasl mpomeKyTOYHOU arTecTa- 3a4€T - - 3a4€T -
1uu (PK3aMeH, 3a4eT)
Bcero yacoB o fucuunJInHe 108 - - 108 -

*B cnyyae Heob6X00UMOCIMU UCHONb308AHUSL 8 YUEOHOM npoyecce YacmudHO/UCKTIOYUMETbHO
OUCMAHYUOHHBIX 00PA308AMENILHBIX MEXHOI02UU 8 Mabiuye yepe3 clleul YKa3vl8aemcs Koau4ecmeao
yacog pabomul I1I1C ¢ obyuarowumucs 0 npogedeHuss 3aHAMuUU 8 OUCMAHYUOHHOM opmame ¢
npuUMeHeHUueM 1eKMPOHHO20 00YUEHUS.

4.3 . Copep:xanne TUCUMIIMHBI (MoayJsi). PacnipenesieHue 4acoB 1o TeMaM ¥ BHAaM

y4eOHoil padoThI:
dopma 00yueHus — ouHas

Buabl yueOHbIX 3aHATHIH Dopma Te-
AynurtopHble 3aHATHS _ |3aHsaTus B| CamM0CTO- | KylIero KoH-
Ha3zBanue pa3nesioB u Tem | Beero
Jexmun NMPaKTH- | Jadopa- | HHTEPAK- |ATEJbHAs | TPOJis 3Ha-
YyecKHe | TOpHBbIe | THBHO# | padota HUI

®Dopma A

Crpanuna 3 u3 49



MHUHHCTEPCTBO HAYKH U BEICIIEro oopazoBanus PO

VY bSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCUTET ®opma
@ - Pabouast nporpaMma JUCIUILUIAHBL
3aHATHS, | paboThl, | (opme
CeMHHA- | IPAKTH-
pbI KYMBI
1 2 3 4 5 6 7 8
1. Bseneunue. 12 2 - 4 3 6 TECTUPOBa-
HUE,
YCTHBIN
onpoc

2. Atmocdepa u nec 12 2 - 4 3 6 TEeCTUPOBA-

HUE,
YCTHBIN
ornpoc,

3. PaaguanuoHHbIN pe- 12 2 - 4 3 6 TECTUPOBa-
KHUM aTMOCc(ephl U HUE,
3€MHOM MTOBEPXHOCTHU YCTHBIN

orpoc,

4. BoznymHble TeueHus | 14 2 - 6 3 6 TECTUPOBa-
B aTMocdepe HUE,

YCTHBIN
orpoc,

5. TennoBo# pexum 12 2 - 4 3 6 TECTUPOBa-
3EMHOU IOBEPXHOCTHU HHE,

u aTMocdepsl YCTHBIN
onpoc

6. BoasHoit map u Boja 16 2 - 8 3 6 TECTUPOBa-
B aTMocdepe HUE

YCTHBIN
onpoc

7. Knumar u knmmaro- 10 2 - 2 3 6 TECTUPOBa-
oOpa3yromiue mpo- HUE,
IIECCBI YCTHBIN

orpoc,

8. TI'eorpaduueckoe 10 2 - 2 3 6 TECTHUPOBA-
pacrpeneneHne Kin- HUE,
MaTHUYECKUX 30H IO YCTHBIN
36MHOMY L1apy onpoc

9. JluHaMuka Kiaumara 10 2 - 2 3 6 TECTUPOBA-

HUE,
YCTHBIN
onpoc
HUTOI'O: 108 18 - 36 27 54 -

5. COJEPKAHUE JUCHUTLIMHBI (MOJIYJIST)

Tema 1. BBenenue.
Jlekuus -Bu3yanusanus

[Ipenmetr meteoponoruu. [Ipeamer ecHoit Meteoponorun. 3aaauu Kypca. OCHOBHBIE TOHATHS Me-
TEOPOJIOTUH. METEOpOoIOrnuecKkre BeIMYnHbl. B3auMoaelicTBrE Jieca ¢ OKpyKarouen cpenon. Me-
TOABI UCCIECOBAaHUN W OpTraHMU3aIlvs METEOpOoJIoTHUecKrX Habmoaenuii B Poccun. Mereoposoru-
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yeckue HabmoaeHus B Jiecy. OCHOBHBIE 3Talbl pa3BUTUS MeTeoposoru. KpaTtkas ucropus pa3Bu-
THUS JIECHOH MeTeoposoruu. MeXIyHapoaHOe COTPYJHHUYECTBO B 00sacTH MeTeoposioruu. Ilons-
THS «aTMocdepay, «moroaa», «kiaumar». IlpumeHnenue kapt. Mereoponoruueckas cetb. BMO.
Bcemupnas knmumartuueckas nporpamma (BKII).

Tema 2. ATmocdepa u Jiec.

Jlekuus -Bu3yanusanus

Atmocdepa kak cpena ooutanus. Biausaue meteoponorundeckux hakrtopos Ha jec. CocTaB BO3ay-
Xa B HIDKHHX cJ0sX aTMocdepsl. CocTaB BO3ayxa B BBICOKHX CII0AX aTMocdepsl. Bricota u macca
atmocdepsl. CoctaB Bo3ayxa B jecy. CtpoeHue arMocdepsl.

Tema 3. PagnannoHHbli pe;kuM aTMocgepbl M 3¢MHOI TOBEPXHOCTH.

Jlexuus- KOHCyJIbTalUs

OnekTpoMarHuTHas paguanus. ColiHIIe KaKk UCTOYHUK paavanuu. ColHeyHas paguanus U ee
CIIEKTPaJbHBIN cocTaB. V3MeHeHWEe COTHEYHOU paJualiy MPH MPOXOXKACHUH atMocdepsl. Paguna-
IIMOHHBIN 0aaHC 3eMHOM MOBEPXHOCTH. TeruIoBoi Oananc 3eMHON moBepxHOCTU. DOTOCHHTETHYE-
CKM akTUBHas paguanus. CoaHevyHas paauanus B JIecy.

Tema 4. Bo3nymHble Teuenusi B atmocdepe.

Jlekuus- Bu3yanuzanus

Berep. Cunbl, onpenensiomnue ABWKEHHE Bo3ayxa B atMocdepe. CyTOUHBII U TOAOBOM X0 BETpa
y 3eMHOM moBepxHocTH. OOmas nupkymsius atMocdhepsl. Mectabie BeTpbl. CyxoBen. BimsiHue
Jeca Ha BeTep. bapudeckoe none, Gapudeckue cuctembl. CyTOYHBIN U TOAOBOM X0 aTMOC(HEPHOTO
JIABJICHUS.

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

Jlekuus Bu3yanuszanusi.

TemoBoii pexxuM no4B U BogoeMoB. HarpeBanue u oxnaxaenue 1nous. CyTOYHBINA U TOAOBOM XOJ
TeMrneparypbl mo4YBel. OCOOEHHOCTH HarpeBaHUs M OXJIaxaeHus BojoeMoB. [Ipomep3aHre mOYBEI.
TennoBoil pexxum armocdepsl. IIpomeccsl HarpeBaHus U OXJIAXJICHHUS BO3yxa. BiusHue cymm u
BOJIOEMOB Ha TeMIieparypy Bosayxa. MuBepcuu temnepaTypbl. CyTOUHBIA M TOJIOBOM XOJ TEMIIE-
paTypsl Bo3nyxa. 3amopo3ku. Henepuoauueckue M3MEHEHHs TeMIlepaTypbl Bo3ayxa. Mexnaycy-
TOYHAsi ”3MEHYNBOCTh TEMIIEpATypbl BO3yXa. 3aKkoHbl Dypbe.

Tema 6. Boasinoii map u Boaa B arMmocgepe

Jlekuus - BU3yanuzanus

XapaKkTepUCTUKU BIaXXKHOCTH Bo3ayxa. Konnencauus u cybnumanust B atMmocdepe. [loctymnenue
BOJSIHOTO Mapa B atMocepy. Mcnapenue ¢ moBepxHocTH Bojbl. lcnapeHue ¢ mOBEpXHOCTH MOYB
U pacTUTENbHOCTH. TyMaHsbl U AbiMKa. O6naka. MexayHapoaHas kiaccugukaius oonakoB. OOpa-
3oBaHue o0OmakoB. Ocanku. O6pa3zoBaHne 0CaaKOB M UX BUIbI. CyTOUHBIH W rOJOBOW XOJ OCaJIKOB
ATMoc(epHbIe 0CaJIKu M CHEXXHBIN MOKpoB. BriusiHue neca Ha ocaaku. 3acyxa. ['posa.

Tema 7. KiiumaTt u KauMaTooopasymomue npouecchl.

Jlekuus -KOHCyJIbTaUA

[Tonsitue o kimmare. KimmmarooOpasyromiue mporeccel. ['eorpadgudeckue dhakTopsl kinumara. Teo-
puu KuMata. BiusiHue pacTUTENBHOTO MOKPOBA HAa KJIMMAT. BiusiHue JIECHON pacTUTEIbHOCTH Ha
knumat. Knumar neca (¢uroxnumar). [Tonsitue MukpokiumaTta. MeToabl UCCIETOBaHUS MUKPO-
KJMMara. MUKpoKImMMar seca.

Tema 8. I'eorpaduueckoe pacnpeneieHue KIMMATHYECKUX 30H 110 3eMHOMY 1IApYy.

Jlekuus -Bu3yanusanus

['eorpaduyeckas 30HATBHOCTb, HHIEKCH CyXOCTH U Kod(uimenTs! yBnaxuenus. Kimaccudukamms
kiuMaToB. [IpuHIune! knaccudukanuu kauMaroB. Kinaccudukaiuys KIMMaToB 3€MHOTO IIapa 1o
B. Kenneny, JI.C. bepry, B.Il. Amucoy. Krnaccudukanus kmumartoB mo M.U. Byneiko u A.A.
I'puropseBy. Knumarndeckue 30Hb1 1 001actu Ha Tepputopun CHI'

Tema 9. /lunamMuka KJIuMAaTa.

Jlekuus - KOHCyJIbTaUs
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W3menenus u konebanus kaumata. EctecTtBeHHble aKTOpbl U3MEHEHHS KIMMaTa. AHTPOIIOTEHHbIE
(dakTOpsl U3MEHEHUs KiIuMaTa. MeToAbl PeKOHCTPYKIIUHN U U3Y4YEHUS KIMMAaToB. JleHIpOoKIMMaTo-
jorusi. VismMeHeHue KiMMaTa B MEepUOJ MHCTPYMEHTaIbHbIX HabmoaeHnil. CoBpeMeHHbIE TeH]ICH-
IIUM U3MEHEHHsI KIMMaTa Ha TEPPUTOPUN Y IbSTHOBCKOM 00JacTH.

6. TEMbBI IPAKTUYECKUX U CEMUHAPCKHNX 3AHSITUN
Jannblii BUg paboThl He ipeaycMoTper Y11

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMBbI
Tema.l. BBegenue.
JlabopaTopnas padora 1.

Opranuzanus METeopOIOTHIECKUX HAOIIOICHUH.
[{enb- MO3HAKOMUTHCS C OCHOBHBIMH METEOPOJIOTUYECKUMHU MPHOOpaMu, METOJaMH H3MEPEHHIA,
IPOBECTU METEOPOJIOTHUECKUE HAOIIOICHHS.
B pe3ynbrarte BINoNMHEHNS 1a00PaTOPHBIX PabOT CTYACHTHI TOJKHBI 3HaTh YCTPOMCTBO U IPUHLIUIT
JIeMCTBUSL METEOPOJIOTMUECKUX MPUOOPOB, O Mpolieccax, MPOTEKAIOUINX B aTMOcdepe, O MOrojae u
€€ U3MEHEHUSIX.
ITo oxoHuaHMM KAk 101 Ta00paTOPHOM paboThI CTYIEHT CAAET OTYET B MUCbMEHHOM BHJIE.
Bomnpocsl k Teme.

1. KakoBbl TpeOOBaHUS K METEOPOIOTHUECKOM TIIOIIaKe?

2. Ha3oBuTe OCHOBHBIE METEOPOIOTHIYECKUE TPUOOPHI?

3. KakoBsl TpeOOBaHUS K HA36MHBIM METEOPOJIOTHYECKUM HAOIIOACHUSM.

4. B xakue CpoKH MPOBOIITCSI METEOPOJIOTHIECKHE HAOMIOeHNUS?
Merteoponiornueckre HaOII0IeHUS - 3TO U3MEPEHUS U KaUeCTBEHHbIE OIICHKH METEOPOIOTHYECKUX
3JIEMEHTOB U siBIeHUN. K HUM OTHOCSTCS : TeMieparypa, BIaKHOCTb, JaBlIeHUE, BeTep, o0nay-
HOCTb, OCaJIKH, TYMaH, MeTeJb, Ip03a, BUAUMOCTb. CIo/1a jKe MPUCOSAUHSIOTCS K HEKOTOPHIE BEJIH-
YUHBI, HEMIOCPEICTBEHHO HE OTpakarolllle CBOMCTBa aTMOC(epbl UM aTMOC(HEPHBIX MPOIIECCOB, HO
TECHO C HUMH CBS3aHHbIE. DTO TeMIIepaTypa MOYBbI I IIOBEPXHOCTH BOIbI, HCIIApEHHE, BHICOTA U
COCTOSTHUE CHEXKHOTO IMOKPOBA, MPOJOJIKUTELHOCTD COIHEYHOT'O CUSHUS, COJTHEUHOE U 36MHOE
U3JIy4YeHUe, aTMOC(EepHOE FIMEKTPHIECTBO. DKCIEPUMEHTAIbHBIC UCCIIE0OBAHUS MPOBOASTCS KaK B
71a00paTOPHBIX, TaK U B MPUPOTHBIX YCIOBUSIX. ONBITH B 1a00paTOPHBIX YCIOBUSAX MMO3BOJISIOT Jie-
TQJIBHO U3YYUTh B3aUMOCBSI3H MEXy OTJACIBbHBIMU (haKTOpaMu, HaOII01aeMBIMH B KAKOM-JTHOO
METEOPOJOTHYECKOM Ipoliecce. DKCIepUMEHTaIbHbIE UCCIIEJOBAHMSI B HATYPHBIX YCIOBHSX IO aK-
TUBHOMY BO3JICHCTBHIO HA METEOPOIOTUYECKHE MTPOIIECCHI BBIMOIHAIOTCS C LIETbI0 pa3paboTKu
MPAKTUYECKUX METOJOB CO3JaHUS U paccestHUs 00JIaKOB, TYMaHOB U JIp. TeopeTHuecKue METOIbl
0a3upyr0TCs Ha UCIOJIB30BAHUN MaTEMaTHYECKUX MOJIeNEH pa3IMyHbIX aTMOC(HEPHBIX MPOLIECCOB.
Bakneiiimmm HampaBiieHHEM 3TOT0 METO/a SIBJISIETCS COBEPLICHCTBOBAHUE TEXHUKH MPOTHO30B MO-
ronel. iMest neno ¢ atMocepHbIMU SBICHUSMHU OOJBIIOTO MaciiTaba, He00X0uMa TaKasi OpraHu-
3a1us HaOJII0IeHUH, KOTOpas MO3BOJIMIIA Obl HETIPEPHIBHO CIEANUTD 32 COCTOSIHUEM aTMoc(epsl Ha
BCEM 36MHOM IIape U Ha pa3HbIX BbIcOTaX. [I0aTOMY B Kaxk10# CTpaHe CyIIECTBYET CETh METEOPO-
JIOTUYECKUX CTaHIIMM, Ha HUX MPOBOASTCS PETyJIApHbIE HAONIOIEHUS 32 BCEMU METEOPOJIOrye-
CKUMHU BeM4rHaMH. Ha HEKOTOPBIX CTAaHLUAX B JOMOJHEHHUE TPOBOAT adpOSIOTHIECKUe HaOIII0-
JeHus (TeMIeparypa, BIaKHOCTb, JaBJICHHUE U BETEp Ha Pa3IMYHBIX BBICOTaX B CBOOOIHON aTMO-
cdepe); akTHHOMETpUYEeCKHe (IPUXOA-PACXO] COIHEUHOM paJualy Ha MOBEPXHOCTH 3eMIIH U Oa-
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JIaHC ee JJIMHHOBOJHOBOIO M3Ty4eHUs1); TPaJAUEeHTHBIE Ha0Ito1eHus (BeTep, TeMIepaTypa U Blax-
HOCTb BO3/lyXa Ha ypoBHsX 0,5 1 2 M OT MOBEPXHOCTH, a TAKXKE TEMIIEpaTypa MOUBbl Ha TOBEPXHO-
cty u rmyonHax ot 5 10 20 cm). OcHOBHBIM 3BeHOM Pocrunpomera siisiercst ['ocyaapcTBeHHas
CUCTEeMa HaOJIIOICHUN U KOHTPOJIS HAJl COCTOSTHUEM MPUPOTHON CPeJibl, 3a/1a4a KOTOPOil - ocy-
IIECTBJICHUE BCEro KOMILIEKCa padOT MO MPOU3BOCTBY HAOIIOACHHH, 00paboTKe nHPOpMaIuu 0
TEKYIEM COCTOSIHMM MPUPOAHOH cpenbl. CucTeMa MmosydeHus NaHHbIX (crucTeMa HabIoAeHNu) 0
COCTOSTHUU MPUPOTHON CPelIbl COCTOUT U3 ABYX MOJCUCTEM: Ha3eMHON U KOCMUYECKON (CIyTHHU-
KOBOI). B HazeMHyI0 moJicucTeMy BXOJIAT: CETh HA3€MHBIX METEOPOJOTUYECKUX CTAHLIUN U TO-
CTOB, aPOJIOTMYECKUX CTAHLIUN, CTAHIIMNA PAKETHOTO 30HIUPOBAHUS, ITYHKTOB CAMOJIETHOTO 30H-
JTUPOBAHUSI, MOPCKUX U OKEAHUYECKHUX CTAHIIMA, HOHOC(HEPHBIX, TEOMArHUTHBIX, TETNOPUINIECKUX
CTaHIIM, MyHKTOB KOHTPOJIS 3arpsA3HEHUs OKPY KaloIe cpebl U ap.

Cuctema HaOMIOATENBHBIX MyHKTOB 00pa3zyeT ['ocyaapCTBEHHYIO CeTh, OCHOBHYIO IOJIO
KOTOPBIX COCTAaBJIAET CETh HA3€MHBIX METEOpoJiorndeckux cranuui u noctos I, II, III pa3psanos,
OTJIMYAIOIIUXCS COCTABOM 00OPYIOBAHMS U MPOrpaMMaMi HaOMIOACHUN. B TpyAHOJOCTYIMHBIX Me-
CTax ISl OJTyYeHHUs] METEOPOJIOrHUECKON HH(OPMALIUK UCTIONb3YIOTCSI aBTOMATUYECKHUE METEOpO-
JIOTUYECKHUE CTAHIINH.

MeTteoposoruyeckiue CTaHIIMM M MOCThI MOJAPa3AesioTCS Ha OCHOBHBIE (OTMOpHBIE) U CIie-
nuanbHeie. [lepBbie cayKaT JUisi CUCTEMATUYECKOTO MOYIeHUS C HE0OXOUMOM TTOJTHOTON U TOY-
HOCTbIO MH(OpPMALIMU O COCTOSHUU MPUPOTHON cpenbl. M3 yrcia OCHOBHBIX CTaHUMN M MOCTOB
BBIJICTISIETCSI 0c00ast TPYIIA - pEernepHbIe U BEKOBBIE CTAHIIMHM M TIOCTHI, KOTOPHIE MpeIHA3HAYCHBI
JUISL N3YYEHHs] BEKOBBIX M3MEHEHUN KJIMMaTa U JOJKHBI GyHKIIMOHUPOBATh HEOTPAHUUEHHOE Bpe-
Ms B HE U3MEHSIOIIMNXCS YCIOBUIX OKPYKCHHUS.

CrieunanbHble CTAHIIMM U TIOCTBI CIY>KaT AJIsl M3y4YEHUs MECTHBIX 0COOEHHOCTEH MeTeopo-
JIOTUYECKOI0 PEKUMA TEPPUTOPUH.

OCHOBHBIE CTAaHIIMH Pa3MENIAIOTCS HA TEPPUTOPUH TaK, YTOOBI oOecreuynBagach HEOOX0I1-
Masi TOYHOCTh WHTEPIIOJSAINHA 3HAYCHUNH METEOPOJIOTHUECKUX BEIUYHH JII0OOTO MyHKTa TEPPUTO-
pUU MEXIy CTaHIMSIMH. DTOMY YCJIOBHIO COOTBETCTBYET JIsl pABHUHHON MECTHOCTH PAaCCTOSHUE
Mexy cTanuuaMu 60-70 kM.

Ha cetu a’ponoruueckux CTaHIUI MPOU3BOJUTCS PETYISPHOE 30HIUPOBAHUE aTMOC(EpHI
710 BbICOTHI 30-40 KM (ompenenaroTcs JaBlIeHHUE, TEMIIEpaTypa, U BIaXXHOCTb BO3yXa, CKOPOCTh U
HaIpaBJICHUE BETPA).

Ha cern Ha3eMHBIX METEOPOJOTHYECKHX PAAMOJOKALUOHHBIX CTAHIMM MPOU3BOJATCS
HaOJI0/IEHUs 32 Pa3BUTHEM U JBUKEHHEM 00JIaKOB, rpo3aMH, 00pa3oBaHUEM Ipajia, KOJIUYECTBOM
BBINABIINX 0CAAKOB B paguyce A0 150 km.

Ha noHocdepHbIX, TeEOMarHUTHBIX, TeINO(PU3NUECKUX CTAHLUIX MPOBOAAT HAOIIOJCHUS 3a
COCTOSIHHEM MOHOC(Epbl, MAarHUTHOT'O TOJIs 3eMJTH, aKTUBHOCTHIO CoNHIIa.

Kocmuueckas moacucreMa mnoiydeHus HHOOPMALIMU COCTOUT U3 HECKOJIBKHX METEOpOJIO-
THYECKUX CIYTHHKOB M Ha36MHOT'0 KOMIUIEKCA MpHeMa, 00pabOTKU U PaclpOCTpaHEHUS METEOpPO-
Joruyeckor mHGOpMaIMK, BKIIFOYAIOIIET0 MyHKTHI mpuema B MockBe, HoBocubupcke, Xabapos-
cke. CyTHUKM Jal0T PeryJsipHy0 HHPOPMALIUIO O pacrpeeieHuu 001ayHOCTH, COCTOSTHIUM CHEX-
HOT'O MOKPOBA, O TEMJIOBON IHEPIUH, OTPAKAEMON M M3IIy4aeMOW 3€MHOW MOBEPXHOCTHIO U ATMO-
cdepoid.

OpauuM #3 BaxHEHIIUX TpeOOBAHUN, KOTOPHIM JIOJDKHBI YAOBIETBOPATH PE3YJIbTATHI
HAOIIO/ICHUH, SIBIISIETCS PETPE3CHTATUBHOCTh. Pernpe3eHTaTHBHBIMU TPU3HAIOTCS HAONIOACHHUS, B
MaKCHMaJbHOW CTENneHU CBOOOJHBIE OT MECTHBIX BIHMSHUI, XapakTepusylolue olIIee COCTOSHNE
aTMocdepsl B O0JIBIIOM palioOHE.

VY noBneTBopeHrne TpeOOBAHUIO PEMPE3CHTATUBHOCTH HAOIIOJEHUN TOCTHTAeTCS BHIOOPOM
MECTOMOJIOKEHUSI CTAaHIMU (ITOCTA), COOTBETCTBYIOUIETO (PH3UKO-TEOrpapUUECKUM yCIOBUIM
OKPYXaIoIel MECTHOCTH.

Psan  mabmioneHwit  qOomKeH  OBITh  OMHOPOAHBIM.  OTHOPOIHBIA  psiA  —  3TO
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pAI mocienoBaTeNIbHBIX 3HAUEHUN METEOPOJOTHYECKOro 3JIEMEHTa, MOJYyYEHHBIX 3a JOCTaTOYHO
JUINTEIbHOE ~ BpEeMsi,  BBINOJHEHHBIX B  JaHHOM  IIyHKTE NpUOOpaMu  OJMHAKOBOM
KOHCTPYKLHU U TOYHOCTH, B OJHOW U TOM K€ YCTAaHOBKE, M HAOIIOAATEIIMU OJUHAKOBOM KBaJH-
¢ukanuu; 1Tpu  STOM OOCTaHOBKA, OKpYXKalollas CTaHLHWIO, UW3MEHsJIaCh C TEYEHUEM
BPEMEHM HE€ HACTOJIbKO CYIIECTBEHHO, YTOObI 3TO MOIJIO 3aMETHO MOBIUATH HAa PE3yJbTaThl
HaOII0ICHUH.

Crnenyromiee TpeOOBaHHE — CPABHUMOCTH HAOMIOIEHUH. DTO TaKOe KauyeCTBO HAOIIOCHUH,
KOTOpPOE JIaeT BO3MOKHOCTh COIOCTABIIATH pE3yJNbTaThl HAOMIONEHWH Ha Ppa3HBIX CTaHIMAX
C YBEpEHHOCTBbIO, UTO OOHapy)XMBaeMble pa3IUyusi B 3HAUYEHUSAX METEOPOIOTHUECKHX
AJIEMEHTOB JICHCTBUTEIBHO OTPAXKAIOT PA3IUUUS B COCTOSSHHUM aTMOC(Epbl U TMPOUCXOMIST
HE OT HETOYHOCTH mNpuOOpOB ©  Ciy4dallHbIX BiusSHUN. CpaBHUMOCTh  HAONIOIACHUI
o0ecreunBaeTcsl PeNnpe3eHTATUBHBIM IIOJI0)KEHUEM CTaHIMHM, €IWHCTBOM METOAOB U CPEICTB
HaOJI0/IeHUH, KOTOpbIE periiaMeHTupytorcs «HacTtaBneHus MU THIPOMETEOPOIOTUYECKUM CTaHIIH-
SIM U TOCTaM MO MPOU3BOJICTBY METEOPOJIOIMYECKUX HAOIIOACHUN M MepBUYHOM 00pabOTKHU JaH-
HBIX).

Ha Bcex OCHOBHBIX CTaHIMSX NMPU3EMHON CETH 00s3aTeIbHBIMH SBIISIOTCS HAOMIOICHUS 32
TaKUMH METEOPOJOTMUYECKHMH 3JIEMEHTaMH, Kak aTMoc(hepHoe JaBlieHUE, CKOPOCTh U HarpasJe-
HHUE BeTpa, TeMIepaTypa U BIAXKHOCTh BO3IyXa, TEMIIEpaTypa MOBEPXHOCTU IOYBBI, COCTOSIHHUE
MOYBBI, KOJTMYECTBO aTMOC(HEPHBIX OCATKOB, BBICOTA CHEXKHOTO MOKPOBa, 00JAYHOCTh, aTMOchep-
HbIC SBJICHUS, METEOPOJIOTHYECKAsl TAIbHOCTh BHIAMMOCTH, OMACHBbIE U 0CO0O ONAacHBIC SBIICHHS.
HekoTopsie cTaHIUM TOMOTHUTENHFHO HAOMIONAIOT 32 TEMIIEPATypOi MOYBBI HA PA3IUYHBIX TIIyOH-
HaX, MPOJOKUTEIIEHOCTHIO COTHEYHOTO CUSIHUS, TOJI0JIETHO-M3MOPO3EBBIMH  SIBJICHUSIMHU Ha TIPO-
BOJIaX U JIp.

Ha Bcex OCHOBHBIX METEOPOJIOTHUECKUX CTAHLUSAX CTaHJApTHBIC HAONIOJCHUS MPOHU3BO-
JTCSL B €IMHBIE CHHXPOHHBIE CPOKH — Yyepe3 3 4, HauuHas ¢ 0 4 Mo cpeaHeMy rpUHBHYCKOMY Bpe-
MEHH.

[TocnenoBarenbHOCTH TPOM3BOJCTBA HAOMIOJAEHUN pernaMmentupyercss «HactaBnenuem
THAPOMETEOPOJIOTMUECKUM CTaHIMAM U IocTam». Tak, TemmepaTypa Bo3ayxa nsmepsiercs 3a 6-10
MUH 10 cpoka. [laBieHue no 6apoMeTpy TOJKHO OTCUUTHIBATHCS Kak MOXHO Onrke k 00 MuH cpo-
Ka.

TpeGoBaHMs K METEOPOTOTHISCKUM MMPHUOOpaM U METEOpOsIorndYecKon miomaake. CpencTpa u3me-
PEeHMIA, TPUMEHSIEMBbIE JJIs1 ONIpEeIICHHUS 3HAUCHHI METEOPOJIOTHYECKUX BEJTMUNH, Ha3bIBAIOTCS
MeTeoposorundeckumu. Kaxxplii n3mMepuTenbHbIN NpUOOp COCTOUT U3 HECKOIBKUX 3JIEMEHTOB, 10-
CJIEZIOBATENILHO MPEe0Opa3yomuX U3MEPIEMYI0 BETMUYMHY B CUTHAJI, BOCHIPUHUMAEMBbIH 3pUTENTEHO
WJIH PETUCTPHUPYIOIIUM YCTPOUCTBOM. METeopoIornuecKne MpruOOphI UCTIONB3YIOTCS Ha BCEH Tep-
putopuu Poccuu. Ko Bcem MeTeoposiornueckum npudopam , mpeiHa3HaYeHHBIM 17151 paOboTHI B
€CTECTBEHHBIX YCIIOBUSX (32 HEOOJIBIITUM UCKIIIOUCHHUEM ) , TPEIBSBISIIOTCS TpeOOBaHMs 0€30TKa3-
HOU pabOTHI BO BCEX KIIMMATUYECKH 30HaX (Temnepatypa ot -60 1o +50 °C, BbIcOKas BIaKHOCTb
BO3/yXa, BBIMIQJCHUE KUJKUX U TBEPbIX OCAIKOB, HAJIMYME TyMaHa, 3albUICHHOCTh BO3/1yXa,
Oosblre BeTpoBble Harpy3ku). Kpome toro, TpedyeTcs BbICOKask HAICKHOCTh TPUOOPOB NIPHU JJTH-
TeIbHON HKCIUTyaTal[il BO3MOXHOCTh UX MEPEBO3KM BCEMH BUAAMHU TpaHcropTa. [Ipubopsr
JIOJKHBI COXPAHATh B TE€UCHUE JUTUTEIHHOTO BpEMEHHU (HE MEHee T'0/1a) CBOM XapaKTEPUCTUKH, T10-
TpeOsATh, BO3MOXKHO, MEHbIIIE YHEPTHH, a B PsIJie CIIy4aeB — MMETh aBTOHOMHbIE HCTOYHHUKH MHUTa-
Hus.  [lna oGecrieyeHus eIMHCTBA U JOCTOBEPHOCTH U3MEPEHUI Bce METEOPOIOTHIECKUe prodo-
PBI C OTIpeieNIEHHOM MEePHOIUYHOCTHIO ToBepstoTcs. [loBepka coCTOUT B onpeeNieHuH MOMPaBoK K
oTcYeTaM II0 LIKaJe MpUOOpa WK NepeBOIHOT0 KoddduureHTa mpudopa myTeM CpaBHEHHS €ro
MOKAa3aHUH C MOKa3aHUsIMH 00pa3lloBOro U3MEPUTEIHHOrO cpeacTBa. [1o pe3ynbraram noBepku
oopmIIsieTcs TOBEPOYHOE CBUICTEIHCTBO, B KOTOPOM JIAI0TCS 3aKIIOUEHUE O IIPUTOAHOCTHU TPH-
Oopa 11 UCTIOIB30BaHMS, IOMIPABKHU U TIEpeBOIHBIE K03 duimeHTsl. [ToBepka mprubOpoB BXOIUT B
00513aHHOCTH METPOJIOTUYECKUX CIYkO0 moapasnenenuii (cimyx0 cpenctB uzmepenuit - CCU) I'ma-
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pometcyk0bl. Kaxnas MeTeoposioruyeckasi CTaHIUS UMEET METEOPOJIOTHYECKYIO IUIOIAIKY (pHC.
1) nns pazmerieHust npuOOPOB U CiIy)keOHOE MOMeIeHe, pacnojoxeHHoe He aaiee 300 M ot
momaaku. I nomaaka npsaMoyroabHas, pazmMepoM 26x26 M, ¢ OpUEHTalMEN CTOPOH CEBEP-IOT, BO-
CTOK-3amaj1. MecTo /Uisl TUIOIIAAKH 10 (PU3HKO-TeorpauyecKiuM XapaKTepUCTHKAM JOJDKHO OBITh
TUMMYHBIM JIJI OKpY>Karomie mecTHoCcTH paaunycoM 20-30 kM ¢ TeM, 4ToObI HAOIIOACHUS OBLITH
pernpe3eHTaTuBHBIMU. PaccTosiHME OT MIJIOMIA KU 1O HEBBICOKUX CTPOCHUH, TPYIIN JIEPEBbEB 10K~
HO OBITh He MeHee 10-KpaTHOM U3 BBICOTHI, @ OT CIUIOIIHOTO Jieca M CTUIONTHOW TOPOCKOM 3a-
cTpoiiku — He MeHee 20-kpatHoii. [lmomaaka 10mKHa HAXOAUTHCS OT OBParoB, OOPHIBOB HA PacCTO-
STHUH JIECATKOB METPOB, a OT ype3a Bojbl — He MeHee 100 M. Bo n3bexanune HapyIIeHus: €CTECTBEH-
HOT'O TOKPOBA HA METEOIUIONIAIKE pa3peraeTcs X0AUTh K IpuOopaM TOIBKO MO Aopoxkkam. Jlis
orpezieNieHUs] BBICOTHOTO MOJIOKEHHS TPUOOPOB, B YACTHOCTH 0apoMeTpa, B palioHE IIIOIAIKN
MUMEETCSI penep.

£

[

")

Puc 1. Meteoponorudeckas romaaka (o0l Bu

Jiis obecrieueHUs] €AMHCTBA U3MEPEHUN MPUOOPHI Ha TUIOMIAIKE Pa3MEIIA0TCs CTPOTO IO

cxeme cornacHo «HacrtaBienwuro...». [IpuOopbl ycTaHaBIMBaIOTCS B OMPEICICHHOM MOPSAKE U
OPUEHTALIMM TI0 OTHOIICHHWIO K CTpaHaM CBETa M Ha OINPEEICHHOM BBICOTE HAJ[ MOBEPXHOCTHIO
3emsn. Orpaja MmiolaaKyu U Bce BCIIOMOrarelnbHoe 00opyaoBaHue (MOACTaBKU, OyAKH, JECTHULIBI,
CTONOBI, MAa4YThl M T.I.) OKPAIIUBAIOTCA B O€NbIA I[BET ISl MPEAOTBPAICHUS HX YPE3MEPHOTO
HarpeBaHUs COJIHEYHBIMU JIy4YaMH, YTO MOKET MOBJIUATh HA TOYHOCTH U3MEPEHMUII.
Bomnpocsl k Teme.

1. KakoBwl TpeOOBaHUS K METEOPOJIOTHUECKON TIJTOIAIKE?

2. Ha3oBuTe OCHOBHBIE METEOPOJIOTUIECKUE TPUOOPHI?

3. KakoBbl TpeOOBaHUsI K HA3€MHBIM METEOPOJIOTMYECKUM HAOIIIOICHUSIM.

4. B kakue CpOKHU MPOBOJAATCS METEOPOJIOTUICCKUE HAOTIOACHMS?

Tema 2. Atmocdepa u Jiec.
JlaGopaTtopHas padora 2.
TemmepaTypHBII peKUM BO3ayXa
Llenp pa®OTHI — MOTYYUTh NPEICTABICHHE O METEOPOJIOTMUECKUX TEPMOMETPAX U METOUKE U3Me-
peHus TemMrepaTypsl Bo3ryXa
3amaun paboTHI:
1. O3HaKOMMTBHCS C TEPMOMETPAMU: ICUXPOMETPUUECKUMH, MAKCUMAJIbHBIMH, MUHUMAaJIbHbI-
MU
2. WBy4yuTb KOHCTPYKTHUBHBIE OCOOCHHOCTH METEOPOIOIHYECKHX TEPMOMETPOB
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3. MByuuTh KOHCTPYKTHUBHBIE OCOOCHHOCTH aCIUPAIMOHHOTO TICUXPOMETpa
CpenctBa: TepMOMETPBI AJI1 U3MEPEHUS TEMIIEPATYPhl ,aCIUPALIMOHHBII ICUXPOMETP
3aganue:
1. M3yuuTh ycTpOWCTBO U MPUHLMI JEHCTBUSA TEPMOMETPOB, UX YCTAHOBKY U METOJIUKY U3-

MEpEHUI

2. TpOBECTH HAOJIOJCHHUSA 32 TEMIIEPATYpPON BO3AyXa IO ICUXPOMETPUIECKOMY , MAKCUMATb-

HOMY U MMHUMaJIbHOMY TEPMOMETPAM.

3. TloctpouTts rpauk CyTOUHOTO X042 U TOIOBOT0 X0/1a TEMIIEPATyphl BO3AyXa
Pe3ynprarel: u3ydeHue ycTpoucTBa TEPMOMETPOB M METOJUKH U3MEPEHUS TEMIIEpaTyphl BO3AyXa
[Moctpouts rpaduku U pe3yabTaThl U3MEPEHUI MPEACTABUTH B BUJIE TAOIHUIIBI.

JInst u3MepeHust TeMneparypsl B METEOPOJIOTUN UCIIOJIB3YIOT CIEIYIOIIUE TUIIBI TEPMOMET-
POB: XKHJIKOCTHBIC, Ae(OpPMAIIMOHHBIE U SJIEKTPHUUECKUE.

KuakocTHble TEpMOMETPBI. DTO HanboJiee pacIPOCTPaHEHHBIN THIT TEPMOMETPOB, IPUMEHSIC-
MBIX B METEOPOJIOTUHU. JKUIKOCTHBIE TEPMOMETPbI OCHOBAHBI Ha MIPUHIIUIIE U3MEHEHHS 00beMa
KHUJAKOCTH TIPU MOBBILICHUH WU TTOHWKEHUH TEMIIEpaTyphl . B kauecTBe KUIKOCTH OOBIYHO MPH-
MEHSIOT PTYTh MJIU CIIUPT, 00JIaAAI0MIIE CICTYIOIUMH (PU3MUECKUMH CBOMCTBAMH.

Pryts ( Hg) Temmeparypa 3amepsanus -38,9°; temneparypa kurnenus 356,9°, koagdunmeHt
pacumupenus ( npu 18°) -0,000181: rermnoemkocts -0,03 kan/r rpan.

Cruprt s>tunnoseiid (CoHsOH) —temniepatypa 3amep3anus -117,3°; temneparypa kumnenust 78,5°%; xo-
apdurment pacmupenus (mpu 18°) —0,0011; rerutoemkocts -0,58 kan/r rpan.

W3 npuBeeHHBIX XapaKTEpUCTUK BUIHO, TOUEMY ISl U3MEpEeHUs Oojiee HU3KUX TemIiepa-
Typ IPUMEHSIETCA CIIUPT.

Bce KuaKocTHbIE TEPMOMETPBI COCTOAT U3 TPEX OCHOBHBIX YACTEW: CTEKIIIHHOIO pe3epBya-
pa, HaIIOJIHEHHOT'O TEPMOMETPUYECKON KUAKOCTHIO U NMEPEXOASIIEr0 B BEpXHEW YaCTH B KalIMJLIAD;
CTEKJITHHOU IITKAJIBI C IEJICHUSIMU; 3aIllIATHON CTEKJITHHOU TPYOKH.

B 3aBucHMMOCTH OT YCTpOMCTBa IIKajabl TEPMOMETPHI ACIATCS HA JBAa BUAA: CO BCTaBHOU
IIKaJIOW U MMaJIOYHBIE.

BceraBHasg 1mikama M3roTaBIMBAeTCsl U3 MOJIOYHOIO CTEKJIA U HEMOABMKHO YKPEIUISETCS
B KOpIyC€ TEpPMOMETpa, YMNHUPASACh OJHUM KOHIIOM B CHEUUAIbHOE CENJI0, a JPYTUM B
NpY>XHUHY, TIOMEIIEHHYIO B MpoOke. K 1Kase mioTHO NMPpUKpEeIUIseTcsl TOHKU CTeKJISTHHBIN Karui-
nsp. B manouHbIX TepMoMeTpax IIKajla HAHOCUTCA HA BHEIIHEH CTOPOHE TOJCTOCTEHHOTO KaIlHJI-
aspa.

TepMoMeTpsI 111 U3MEPEHUS TEMIIEPATYPBI BO3AyXa

Haubonpiiee pacnpocTpaHeHue U IpUMEHEHHE sl U3MEPEHUS TeMIIepaTyphl BO3AyXa IMO-
JYYWJIM SKUJIKOCTHBIE TEpMOMETpBL. Ha METeoposornyecknx CTaHUUAX TEMIEPATYPY BO3AyXa H3-
MEPSIIOT IO CYXOMY TEPMOMETPY CTAHIIMOHHOI'O IICUXPOMETPA, KOTOPBIM NpEeJHA3HAYEH TaKKe AJIs
ONpENETCHUs] XAPAaKTEPUCTHK BIAXHOCTU. lIcuxpoMerpuueckue TEPMOMETPbl UMEIOT BCTaBHYIO
HIKaJIy M3 MOJIOYHOro crekya ¢ neHou neneHus 0,2°. OtcueTsl NPOU3BOAATCA ¢ TOUYHOCTHIO 0
0,1°C. DT TepMOMETpHI OYCHb YyBCTBUTEIIbHBIC U MaJIOWHEPIIMOHHBIEC. Pe3epByap umeer hopmy
mapa. Ha BepxHem KOHIIE 3alIUTHON TPyOKH MMeeTCs METAUTMUECKUI KOJIMAvoK ¢ 3aKpanHoOH, KO-
TOPBIN CITY’KUT JUIsl YCTAaHOBKM TEPMOMETpa

IlcuxpomeTpudeckie TEPMOMETPBI U3TOTaBIMBAIOTCS C Pa3IMYHBIMU IPEIEIaMH IIKAJIbL:
pryTHBIE (0T -41 110 35°) 1 pryTHO-TasNUEBHIE (OT -35 1m0 55°C).

JUig u3MepeHusl TeMIlepaTypbl BO3/1yXa B IOJIEBBIX YCIOBHUSX INPUMEHSIOT CyXOW TEpMoO-
METpP aCIUPALMOHHOIO IICUXPOMETPA U TEPMOMETP IPALLL.
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Puc. 2. [IcuxpoMeTpuuecKkuii TEpMOMETP

TepMomeTp acMpanMOHHOIO ICUXPOMETPA — PTYTHBIM, NIMEET BCTABHYIO ILKAly W3 MO-
JIOYHOTO cTekna ¢ neHou aeneHus 0,2°. OT CTAHIMOHHOIO TEPMOMETPA OH OTJIMYAETCSI MEHBIIMMHU
pa3mepamu 1 (GopMoii pe3epByapa.

TepmomeTp-nipain — pTyTHBIH TaTOYHBIA TEPMOMETP- MPEJICTABISAET COOON TOJICTOCTECHHYIO
TPYOKY € Y3KMM KalWUIAPOM U C pe3epByapoM, BbIIYThIM B KOHIIE 3ToM ke TpyOkH. Illkana Hane-
CeHa Ha mepenHeil BHemHed cropone. s ymoOcTBa W OBICTPOTHI OTCYETa MPOTHUBOIOJIOKHAS
CTEHKa TEPMOMETpA MOKPbITA MOJIOYHBIM CTEKJIOM; 1ieHa nenenus 0,5°. Ha BepxHeM KoHIIE TEpMO-
METpa UMEETCS ApUK, K KOTOPOMY NpUBs3bIBacTCsA WHYP. [Ipy u3MepeHnsax TepMOMETp BPALLAIOT
3a IHYP B TOPU30HTAIBHOMN TJIOCKOCTH B T€UEHHE 2-3 MUH. 3aTeM OBICTPO JEIat0T OTCUET.

VYcTaHaBIMBaIOT UX B ICUXPOMETPHUECKON OyIKe.

[Tcuxpomerpuueckas Oyaka

IIcuxpomerpuueckas Oyaka rMpeacTaBiseT co0oil HeOOIbIION AepeBIHHBIHN MKad pasMepoM
29 x 46 x 59 cm. BokoBbIe €€ CTEHKHU CcAelaHbl U3 ABOMHOIO Psi/la HAKJIOHHBIX IJIAHOK B BUE JKa-
mo3u. OfHa U3 CTEHOK CIyXHT JBepueid. CBepxy Oyaka MMeeT FOPHU30OHTAIbHBIA MOTOJOK, HaM
KOTOPBIM pacrojaraercs Kpbliia. PazMeps! Kpblli O0ble pa3MepoB MOTOJKA, €€ CKaT ClIeJIaH Ha
for. JIHo OyAKH COCTOMT W3 TpEX OTAEIbHBIX IUIAHOK, NMPHYEM CPEAHSS PACIOoKeHa HEMHOTO
BbIIIE KpailHMX. Mexy IulaHKaMu o0pa3yroTcs IIMPOKHE MpocBeThl. JKaaro3Hble CTEHKH M IOJI
o0ecrieynBarOT CBOOOJIHBIA JOCTYN Bo3Ayxa K mpuOopam. Ho HopmanbHas BeHTWIALUS OyIKd
o0ecreunBaeTcsi TOJIBKO IIPU BETPEHOM MOroJie, B TUXYIO Oroy B OyAKe MOXKET OKa3aTbCs 3aCTON
BO3/yXa.
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Puc. 3. Ilcuxpomerpudeckast Oyaka (0Ommit BUI)

HCI/IXpOMeTpI/I‘-IGCKaH 6yz[1<a npeaHadHauCHa JIs 3alllUTbl TCPMOMCTPOB OT paJuallMOHHBIX
BO3JICUCTBHUI. Y CTAaHABIMBAIOT €€ Ha JCPEBSIHHOW MOJCTAaBKE TaK, YTOOBI pe3epByapbl TEPMOMET-
POB OBLIM Ha BBICOTE 2 M OT MOYBKL. By/Ky OpHeHTHPYIOT nBeplel Ha ceBep. byaka BHyTpu U cHa-
PYXH, TTOJICTAaBKa ¥ JIECEHKA OKPAIICHBI 0€JI0i KPacKoH.

Hedpopmanuonnbie TepMoMeTpsl. TepMorpadgsi

KpoMme KUIKOCTHBIX TEPMOMETPOB Ha METEOPOJIOTMYECKUX CTAHUUAX HCIOJIB3YIOT TEPMO-
I‘pa(bbl , OCHOBAHHBLIC Ha NPUHIOUIIC U3MCHCHUA JIMHEWHBIX PasMEpPOB TBEPALIX TCII C UKBMCHCHUCM
TEMIIEpaTypbl BO3/lyXa BO BPEMEHH.

Puc. 4. Tepmorpad (oOmuii Bux)

[IpuemHOl wyacThi0 TepMmorpada, pearupyroueii Ha H3MEHEHHE TeMIIepaTypbl BO3/ayXa,
CIIy’)KUT M30THyTas OuMeTayuiMyeckasi miuacTuHka. OHa COCTOMT M3 JIByX IUIACTHHOK, UMEROIUX
pa3nuyHble K03 (OUIIMEHTH PACIIUPEHHUSL.

OOBIUHO 3TO MHBAp U HEMarHuTHas cranb. OJUH KOHElL OMMeTaia 3aKperieH HEeNOBUX-
HO, K APYrOMY KOHIly C IIOMOLIBIO CHUCTEMBI PbIYAroB IPUCOEIUHEHA CTPEJIKA, HA KOHLE KOTOPOM
HACa)kKCHO I1€pO, HAIOJIHAEMOE aHWIMHOBBIMHM YEPHHJIAMHU C TIIMLEPHHOM, NPEAOXPAHAIOIINAM OT
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BBICBIXaHUS U 3aMep3anus. [lpu usmeHeHnn TeMiepatypbl OMMeTaUIMuecKas MIaCTUKa MEHSET 13-
rub, u mepeMenieHrne e KOHIa B yBEIMUEHHOM BUJE TIepeaaeTcs Ha CTpeiKy ¢ nepom. [lepo, mpu-
Kacasch K JIGHTE Ha Bpamaroiiemcsi 6apabane, BbIYepUMBAEeT HA HEW KPUBYIO, COOTBETCTBYIOIIYIO
W3MEHEHUSM TeMIIepaTyphl Bo3ayxa. bapaban mpuBOIUTCS B JBMKEHUE YACOBBHIM MEXaHU3MOM. Y
TepMorpad)oB OBIBAIOT CyTOUHBIE M HeAeNbHbIE OapabaHbl. JIGHTHI CyTOYHBIX OapabaHOB MMEIOT
LIEHY JIeJICHUs M0 BEPTUKAIBHOM IKasie BpeMeHu 15 MuH (HexenbHble 2 yaca). Llena nenenus ro-
PU30HTAIBLHOM IIKaJbI JEHTHI paBHA 1°C.

CyTouHbBIC IEHTHI, KaK MPaBUIIO, MEHSIOT B 12-49acoBil CpOK HAOIIOACHMIA, HEJCIbHBIE B T10-
HeJenbHUK. JICHThI 00pa0daThIBAIOTCS U COXPAHSIFOTCS.
DNEKTPUUECKHE TEPMOMETPHI

B a1y rpynny BKIIIOUYEHBI TEPMOMETPHI CONMPOTUBIICHUS, TEPMOIIEKTPUUECKUE U TEPMOT-
PaH3UCTOPHEIE.

TepMmoMeTpbl conpoTuBieHus. [IpUHIMI IEUCTBUS ATOTO TEPMOMETpPA OCHOBAH HAa CBOW-
CTBE MaTEpHAJIOB MEHATH JJIEKTPUIECKOE COMPOTHUBIICHUE (TPOBOAMMOCTE) C U3MEHEHHEM TEMIIe-
paTypsl. B kadecTBe mepBHUHBIX MpeoOpa3zoBaTesiell UCIOIb3YIOT METANINYECKUE TPOBOJIOYHBIE U
MOJTYTIPOBOTHUKOBEIE TEPMOPE3UCTOPHL. [ METATHYECKUX TEPMOPE3UCTOPOB TeMIIepaTypHas
3aBUCUMOCTh MOJKET OBITh BBIpaXKeHa (OPMYJIOi:

R: =Ry (1+ot), (1)
rae:
R,— conpotuBieHue npoBogHuKa pu temneparype t ° C;
Ry — conpotusnenne npu 0°C;
0 — TeMIepaTypHbI KOA(PPHUIMEHT CONPOTUBIICHUS METaJlIa.

JlaT4uK TepMOMETpa COMPOTHUBIICHUS MPEACTABIAET cOO0M TOHKYIO MPOBOJIOKY U3 YHCTOTO
MeTaiia (Melb, MJIaTHHA, HUKEIb), HAMOTAaHHYIO Ha KapKac W MOMEIIEHHYI0 B F€épMETHYECKU 3a-
HIMIIEHHBIA KOXKyX (mHa 10-20 cMm, muametp okoio 1 cm).

B meTeoposoruu TepMOMETphI COMPOTUBIICHUS HAXOAAT MPUMEHEHHUE NP AUCTaHIIMOHHBIX
U3MEPEHUSAX TEMIIEPATYPHI BO3AyXa, IOYBHI.

Bomnpocsl k Teme:
1. KoHCTpyKTHBHBIE 0COOEHHOCTH METEOPOJIOTHUECKUX TEPMOMETPOB
Ilena neneHus MIKaIbl TEPMOMETPA
UYro Takoe penepHble TOUKHU?
Kaxkue )XuaKocTu UCoJIb3yIOT B TEPMOMETpaX?
B uem 3akirouaercsi TOUHOCTh U3MEPEHUS?
Kakue cyiiecTByIoT TemMnepaTypHbI€ MIKaIbl?
Kaxue Buabl TEpMOMETPOB HCIONB3YIOTCS HA METEOPOJIOTUUECKOM IITomaaKe?
Jlst 9ero mpeaHa3HavYeHA MCUXpOMETpruUecKas Oyaka?
Kak u rae ycrtanaBiMBarOTCsI METEOPOJIOTHUECKNE TEPMOMETPHI JUIs1 U3MEPEHMUS
TeMrepaTypbl Bo3ayxa?
10. Kak u rie ycraHaBIMBaKOTCSI METEOPOJIOTMUYECKHE TEPMOMETPBI AJIs1 U3MEPEHUS
TeMrepaTypbl TOYBbI?
11. B ueM cyTh npuHIMNA AEHCTBUS TEpMOMETpaA?

A e R Gl

3AJIAHUE
O6paboTka TepMOrpaMMsbI (CyTOYHON)
1. PazMeTuTh KapaHAalloM KpPaTKUMHU IMOMNEPEYHBIMU JUHUSMHU KaXKIbld yac B MHTepBajax
MEXIY UMEIOIIMMUCS Ha JICHTE 3aC€YKaMHU, CCTaHHBIMU B CPOYHBIC YaCHI;
2. CHsTh ¥ 3anucaTh B TAOJIHUITy €KEeUaCHBIC MOKa3aHUs TepMorpada 3a Kax bl Jac;
3. Bmmucarp B Ty ke TaOIUIly UCTUHHBIC 3HAUCHUS TEMIIEPATyPhI (TI0 «CYXOMY» TEPMOMETPY)
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B CPOYHbIE YacChl, HAMMCAHHbIE Ha JIEHTe TepMorpada;

4. BpMUCIUTH Pa3HOCTb MEXAY MCTHUHHBIMHU 3HAQUYEHUSMH B CPOYHBIE Yachl U MOKa3aHUSIMU

camornucua. ITH pa3HOCTH U OyIyT MOMpPaBKaMU K 3allucu Mprubopa B CPOUHBIE YaChl;

[lyTem paBHOMEPHON MHTEPHNOIALMH ONIPENEIUTH TOMPABKH 17151 BCEX OCTAJIbHBIX YaCOB;

6. AnreOpanuecku MpuOaBUB HailIeHHbIE AJI KaXI0T0 yaca MOMPaBKHU K MOKa3aHUAM TepPMO-
rpada, mosy4YuM UCTUHHBIE 3HAYCHUS TEMIIEPATYPHI TSl KaXI0T0 Jaca;

7. HaliTu Ha n€HTEe MAKCUMyM M MHUHMMYM TE€MIIEpaTypbl U ¢ COOTBETCTBYIOIIMMHU IMOIIPaBKa-
MU 3aMucaTh B TAOIHITY, OTMETHB UX BPEMS;

8. BbruncnuTh U 3anmucaTth B TaONHILy MOJHYI aMIUIUTYAy CYTOUYHBIX M3MEHEHUHU 33 JaHHBIN
JIeHb, T.€. PAa3HOCTb MEXXIY Max | min TEMIEepaTypbl 3a CYTKH.

e

Yackel 0,1,2,3...24 | 3a24 gaca 3a 8 cpo- max min aMIUIUTY1a
KOB
S | Cpemn |S |cpenn |t° | Bpemsa | t° | Bpems

Otcuetsl 1O
JICHTE
ITonpaBka
Wcnp.Benuuy.

Tema 3 . PaanaunoHHbIi peskuM aTtMocdepbl ¥ 3¢eMHOM MOBEPXHOCTH
JlabopaTopnas paGora 3.
AKTHHOMeTpUYECKHE HAOTIOCHUS.
AKTHHOMETpUS - OMH U3 Pa3JIEIOB METEOPOJIOTHH: YUEHHE O COJTHEYHOM, 36MHOM U aTMOC(HEPHOM
W3IIyYCHHUH (paualiui) B yCIOBUIX aTMOCHEPHI.
Henb paboThl — NOTYYHUTH MPEACTaBIEHUE 00 OCHOBHBIX aKTHHOMETPHUUYECKUX MPUOOpax, 00 ux
YCTPOICTBE, YCTaHOBKE U METOJIUKE MPOBEACHUS HAOIIOCHHIHA.
3anaun paboTHI:
1. O3HaKOMUTHCS C YCTPOHCTBOM W MIPUHITUIIOM JCUCTBHUS TPUOOPOB /I M3MEPEHHUS paina-

102078

2. H3yuuTh yCTpPOMCTBO M MPUHIIMII ICHCTBHS Teauorpada, YCTAaHOBKY U METOAMKY IPOBE-

TeHUsT HaOJTI0ICHHIA

3. TIpoBectu HabmrOMCHMS
CpenctBa: remuorpad
3aganue:

1. W3yuuTs METOAMKY NpPOBEACHUS HAOIIOACHUI

2. M3yuuTh KOHCTPYKIHIO PUOOPOB

3. HW3y4uTh yCTpOMCTBO U MPUHIMI JeHCTBUS Tenrorpada

4. OOpaboTka JIeHTHI Tenorpada
PesynbraThl: M3y4HTh METOJIMKY IPOBEACHUS aKTHHOMETpUYeckuX HaOmoaeHuid. I[IpoBecTtu
HaAOJIOJIEHUsI C MOMOIIBIO renuorpada U pe3ysbTaThl HAOMIOIEHU NPEACTaBUTh B BUJIE
AKTHHOMETpUYECKHE HAOMIOJeHUs] — HaONIONEHHUs] HaJ MHTEHCHBHOCTBIO COJHEYHOW pajuaIiiu
psIMOM, paccessHHOM, CyMMapHOH, a Takxke HaJl 3()(PEeKTUBHBIM U3IyYCHHUEM, paJlallMOHHBIM Oa-
JaHCOM U alib0e10, IPOBOIUMBIE C TOMOIIBIO COOTBETCTBYIOIIUX MPUOOPOB.

OCHOBHBIMU AaKTHHOMETPUYECKUMHU MPUOOPAMHU SIBISIFOTCS: aKTUHOMETP (U1 HU3MEPEHMUs
WHTCHCUBHOCTH TPSMOM COJTHEYHOW pagualiii Ha MEPICHIUKYISIPHYIO K JIy4aM IOBEPXHOCTH),
nupaHoMeTp (ampOeaomeTp) (sl U3MEPEeHHs WHTEHCUBHOCTH CYMMAapHOM, pacCessHHOW M OTpa-
KEHHOH KOPOTKOBOJIHOBOHM pajauanuu), 6amancomep (s onpeieneHus paJualliOHHOTo OajaHca
36MHOM ITOBEPXHOCTH).

Bce ati npubopsl ocHOBaHBI Ha 001eM npuHImne. Jlyducras sHeprus, MOTJIOIICHHAS YyB-
CTBUTEILHBIM 2JIEMEHTOM (OOBIYHO 3aYepHEHHAs TUIACTUHKA), MpeoOpaszyeTcsi B TEIUIOBYIO dHEp-
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TUI0 C MOCJIEeNyIOUMM IpeoOpa3oBaHUEM IMOCPEICTBOM TEpMOMAaphbl B 3JIEKTPUUECKYIO SHEPTHUIO
(BAC), uzmepsieMyro raibBaHOMETPOM. B utore 00 MHTEHCUBHOCTU JTYYUCTOW SHEPTUU CYJIAT IO
BEJIMYMHE OTKJIIOHEHHsSI CTPEJIKH rajlbBAaHOMETpa. DTU NPUOOPHI SBISAIOTCS OTHOCUTENbHBIMU, U UX
TapupOBaHUE MPOU3BOJUTCS TO TOKA3aHUSM KOMIICHCAIMOHHOTO muprennoMerpa OHrcTpema,
npuHstoro B Poccun B kauecTBe 00pa31oBoro.

s mpoBeneHUs HAOMIOEHUN MPUOOPHI ISl U3MEPEHUS PaIUallMOHHBIX XapaKTEPUCTUK
pa3MeIIanTCA Ha AKTUHOMETPUYECKON CTOMKE.

AKTHHOMETpHUYECKHE HaOII0AeHUs POBOAATCS 1IecTh pa3 B cyTku: B 0 u 30 muH, 6 9 30
MuH, 9 4 30 muH, 12 4 30 muH, 15 9 30 muH, 18 4 30 MUH IO CpeTHEMY COJIHEUHOMY BPEMEHHU.

I'emuorpad

lenuorpad mnpenHazHayeH UIsi PETUCTPALUUA MPOAOHKUTEILHOCTH COJIHEYHOIO CHUSHUS,
T.€. KOJTMYECTBA YacOB, KOT/Ia COJTHEUHBIN TUCK HE 3aKPBHIT 00JaKaMu, a MHTEHCUBHOCTh COJIHEY-
HOU panuanuu coctasisieT He meHee 0,21 kB1/ M2

[MpunHtmn neiicTBus rearorpada OCHOBAaH Ha MPOKUTAHUHM OYMa)KHOW JICHTHI COTHEUHBIMH
Jy4yamu, c(pOKYCHUPOBAHHBIMU CTEKJISTHHBIM IIapoM. JIeHTa, Mo KoTopoil B TeueHue AHs IepeMelia-
etcs u3oopakenue ConHIa, UMEET JeNeHus B yacax. [1o [uiiHe MpOoXOKEHHBIX YYaCTKOB HA JICHTE
OTIpeeNAIOT BpeMs, B TeueHue koToporo CosHile He ObUIO 3aKPBITO O0IaKaMH.

CTeKJISIHHBIM Map 3aKpervieH B JyrooOpa3sHOM jaepkarerne. HakmoHssS MOABMKHYIO 4acTh
npubopa, Mo HIKaje yrioBOr0 CEKTOpa YCTaHABIMBAIOT HIMPOTY MECTa METEOCTAHLIUU U 3aKpeIuis-
IOT CTOTIOPHBIM BUHTOM. [IpH 3TOM OCh CTEKJISTHHOTO IIapa MPUHUMAET MOJIOKEHUE, MapaieIbHOe
ocH BpaileHus 3emiu ( OCH Mupa).

Puc. 5. Yauepcabubiii renuorpad

Cdepuueckast yamia UMeeT TpU Ma3a, B KOTOPbIE BCTABIAIOTCS OyMakHble JIEHTHI. B cpen-
HUI 11a3 BCTaBIIsIETCS MpsiMast (paBHOJICHCTBEHHAs ) JICHTA, B BEPXHUI 11a3- 3MMHSS U B HIDKHUH 11a3-
JeTHsAsA JeHTel. O0e mocienHue JeHThl KpuBonHeiHbIe. [lonokeHne JeHThl B naze Qukcupyercs
MTU(TOM C UTIIOM.

OnHa neHrta paccuntana Ha 10 yacoB. B 3aBUCHMOCTH OT MPOAOIIKUTEIBHOCTH JTHS UCTIOJIb-
3y1oT 1,2 unu 3 nentsl. Ha MeTeoponornyeckoi miomazike rexorpad ycTaHaBIMBaeTCsl Ha CTONI0e
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Ha BBICOTE 2 M OT MOBEPXHOCTH 3€MJIM CTPOr'O TOPU3OHTAIBLHO U OPUEHTHPYETCS M0 reorpaduye-
CKOMY ME€pHUAUAHY.
Bomnpocs! k Teme:

—

Uto Ha3bIBaETCS MPAMOUN COJIHEUHOW paauaruein?
KaxoB criekTpanbHblil COCTaB COJTHEYHOH paguaiuu ?
Kakne n3meHeHust IpoucXoAT C COJTHEYHOM pagualueil mpu NPOHUKHOBEHUHU €€ B aTMO-
chepy?
Kak nmpoucxoaut paccesHue COJTHEUHOUW paaranuu’?
OT 4yero 3aBUCHUT CYTOYHBIN M F'O0OBOM X0 IPSIMON paguanuu?
I'ne ycranaBnuBaercs reauorpad?
Ha ckosbko yacoB paccunTana ojHa JieHTa reiuorpada?
Yrto Takoe HOTOCUHTETUYECKH aKTHUBHAS paJHaIius?
HazoBure npubops! 151 U3MEPEHUs paualiuu
O Kaxkue siBieHHs CBSI3aHbI C paCCETHUEM paidaiiu’?

3AJIAHUE

O6paboTka JeHTHI renuorpaga
O6paboTKy BECTH B CIEAYIOIIEM TOPSJIKE:
1. Onpenenuth Ha HEW MPOJOJKUTEIBHOCTh COTHEUHOI'O CHUSIHUS 32 KaXKIbIM 4ac B JECSATHIX

el N

SweNo v

JIOJISIX Jaca;

2. IloacuuTtarh MPOJIOIKUTEILHOCTh COJTHEYHOTO CUSIHUSI B TEUEHHE JHS M BBIPA3UTh €€ B ya-
cax;

3. Haiitu Bpems Bocxona u 3axona CoiHIIA ¥ TPOJOIKUTEIBLHOCTD JIHS 10 CIIeIUATbHON Tao-
JIHIIE;

4, CpaBHI/ITb IpOAOJIKUTCIIBHOCTE COJTHCYHOI'O CUAHUA C MPOAOJDKUTCIIBHOCTBIO JTHS U BbIpa-
3UTH (baKTI/I‘IeCKYIO MMPOAOIKUTECIIBHOCTh COJTHEUHOI'O CUAHHA B ITPOLICHTAX OT BO3MOKHOM.

Tema 4. Bo3ayuminble TeueHus: B aTmocdepe
JlaGopaTopHas pa6ora 4a AtmocdepHOe 1aBIeHHE.
[{eas paboOTHI — MOTYYUTH MIPEACTABICHHE 00 YCTPOHCTBE MPUOOPOB ISl U3MEPEHHS aTMOC(hHEpHO-
T'O JABJICHUS U METOJIUKE U3MEPEHUS
3amaun paboTHI:
1. OBnaneTh METOJUKOM M3MEPEHUsI aTMOC(EPHOTO AABICHHUS
2. YcBOUTH €AMHUIIBI U3MEPEHUS JaBJICHUS U 3HATh X COOTHOILIEHUE
CpenctBa: GapoMeTp-aHepOu 1, TOBEPOYHOE CBUCTEIHCTBO OapoMeTpa-aHepOH1a, CTAHIIMOHHBIN
Gapomerp.
3aganue:
4. W3yuutb ycTpOMCTBO IpUOOPOB U METOJAUKY U3MEPEHHS aTMOC(HEPHOrO AaBJIEHUS PTYTHBIM
6apoMeTpoM U 6apoMEeTPOM —aHEPOUIIOM
5. H3meputb atMochepHOE 1aBIICHHUE
6. PaccuuTarh aTMOChepHOE AaBICHHE HA YPOBHE MOPS
Pe3ynbTarsl: n3ydyeHue ycTpoiicTBa mpubopa U METOJIMKH U3MEpPEHUs: aTMOC(HEpPHOro JaBIeHHUs,
pe3yNbTaThl U3MEPEHU TIPECTABUTH B BUIE TAOJIUIIBI.

ATMocdepHOe JaBlIeHHE PaBHO BECY PaCIOIOKEHHOTO BbIIIE CTOJI0a BO3yXa C OCHOBaHH-
€M, paBHBIM €IMHHIIC. BennunHa aTMOC(epHOTO IaBICHHS HE 3aBUCUT OT OPUCHTAIIUU ITOBEPXHO-
CTH, Ha KOTOPYIO OHO JICHCTBYET.

ATMoc(hepHoe 1aBiIeHne, U3MEPSIEMOE Ha BCEX METEOPOJIOrMUECKUX CTAaHIUAX HEOOXO0IUMO
3HATh JIi COCTaBJICHUS MPU3EMHBIX CHHONTHYECKHX KapT, OTPAKAIOIIUX COCTOSHHUE IOTOAbl B
OTIpeIeIeHHBIE MOMEHT BPEMEHHU.

Epununiamu naBneHus ciayaT MUJUIUMETP PTYTHOTO CTOj0a (MM pT. CT.), F€éKTONacKaib
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(rTIa) m Mmummubap (M0), MM PT. CT. — 3TO U3MEHEHHE aTMOC(EPHOTO JIaBJICHHsI, COOTBETCTBYIOIIICE
MOJIHATHIO WK OIyCKaHHWIO PTYTHOTO CTOJI0a B Oapomerpe Ha 1 Mm.

1 IMackans (I1a), equauna cucremsl CU - naBnenue cumnoit B 1 HeroToH Ha momasns B 1 M>
(100 ITa=1rIIa).

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

Cpennee naBieHue Ha ypoBHE Mops cocTaBisieT 760 mm pt. cr., wim 1013,2 rlla.

[Tpubops! 11st U3MepeHusl JaBJiICHUs MOAPA3ENAIOTCS HAa TPU TUIA: PTYTHbIE OApOMETPHI
(MaHOMETpBHI), aHEPOUIBI U TUTICOTEPMOMETPHL.

PryTHBIE GapoMeTphl ABISAIOTCS HanboJiee TOYHBIMU U YIIOTPEOJIAIOTCS. B OCHOBHOM IS U3-
MepeHUs: aTMOC(epHOro AaBIICHUS HAa METEOPOJOTUYECKUX CTaHIMsIX. [lo yCTpOHCTBY COCYIOB,
HAIOJHSAEMBIX PTYThIO, OApOMETPHI JIESATCS Ha TPU BHUJA: YallleyHble, CU(OHHO-YAIIEUHbIE U CH-
¢donnble. Hanbomnee 4acTo UCMONB3YIOTCS BA TIEPBHIX BUJA.

Kunkoctueiit 6apometp nzodperen Toppuuennu (1643r.), a HazBaHHWE «OapOMETPY» MPUITH-
ceiBaroT boiimio (16651.), 1o Hero npubop Ha3bIBaIM « TopuUeIIHeBON TPYOKO».

[IpuHumn nefcTBUS PTYTHOrO OapoMeTpa OCHOBAaH Ha YPaBHOBEIIHMBAHUU aTMOC(EpHOro
JABJICHHSI BECOM PTYTHOTO CTOJIOA.

Yamnreunsrit 6apomeTp

Yameunslii 0apoMeTp HMeeT cleayromiee ycTpoicTBo. CTeknsiHHas TpyOka, 3amasHHas
CBEpXy M HAIOJIHEHHAs JUCTUJUIMPOBAHHOM PTYTHIO, MOTPY>KEHA HUKHUM OTKPBITHIM KOHLIOM B
TTACTMACCOBYIO HJIM METAJUTMYECKYIO YalllKy ¢ PTyThio. Yamika coolmaercst ¢ HapyKHbIM BO3ITY-
XOM uepe3 OTBEPCTHE, 3aKpblBaeMOe BUHTOM. B0o3yx B BepxHel yacTu TpyOKH OTCYTCTBYET, IO-
9TOMY TOJ JACWCTBHEM BHEIIHETO JaBICHHS BO3AyXa Ha MOBEPXHOCTh PTYTH B YaIlKe, CTOJIOUK
PTYTH MOJHUMAETCS 10 ONpeleleHHON BbICOThl. Bec cronba pryTtu Oyzaer paBeH arMochepHOMY
nasinennro. CTexisHHas TpyOKa ¢ PTYThIO IMOMEIIAETCS B METANIMYECKYIO onpaBy. B BepxHeil ee
YacTH clielaH MPOAOJIbHBIA CKBO3HOM Mpope3 AJis HaOMIOACHUN 3a MOJIOKEHHWEM CToJIba PTYTH B
TpyOke. Ha omgHO# cTOpoHE mpope3a HaHEeceHa IIKajga B MM pT. cT. wiu rlla. J{ns oTcuera gecarbix
JI0Jiel BHYTPH OIPaBbl HAXOAUTCS KOJBIO C HOHUYCOM, IIEpeMeNIaeMbIM BJIOJIb MIKAJIBI C TOMOIIBIO
BUHTA. B cpeaHeil 4acTu ompaBbl BMOHTHPOBAH TEPMOMETP, IO KOTOPOMY U3MEPSIOT TEMIIEPaTypy
npudopa nepes OTCYETOM BBICOTHI PTYTHOTO CTOJIOA.

Puc.6. Yameunslii pTyTHBII GapomeTp

Ha merteoponornyeckoil CTaHIIUU PTYTHBIH O0apoOMETp MOMELIAeTCsl B ClICUAIBHBINA MIKad-
YUK, YKPEIJICHHbIN Ha CTEHE.
YroObl HAWTH BBICOTY PTYTHOTO CTOJI0a, COOTBETCTBYIONIYIO BEIMYMHE aTMOC(HEPHOTO JaB-
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JIeHUsS] B TOM WJIM UHOM ITyHKTE, K OTCUETy IO OapoMeTpy BBOJIUTCS s/ MOIMPABOK: HHCTPYMEH-
TaJbHasA, TEMIIEpaTypHasi, MOMPABKUA Ha YCKOPEHUE CHJIBI TSHXKECTH B 3aBUCHMOCTHU OT LIUPOTHI Me-
CTa U €ro BbICOTHI HAJl YPOBHEM MODSI.

Ilonpasku pmymmnoeo 6bapomempa.

[Ipu nmoBBILLIEHUH TEMIIEPATYpPbl PTYTh PACHIMPSAETCS, IIOTHOCTh €€ YMEHBIIIAETCs, U BBICO-
Ta PTYTHOTO CTOJI0a OKAa3bIBAETCSI 3aBBILICHHOM 110 CPABHEHHUIO ¢ HAOIIOCHUSMU TIPH TEMIIEpaType
0°, koTopast U MPUHUMACTCS 3a «HOPMaJbHYIO». TakuMm oOpa3oM, TemIiepaTypHas MOIMpaBKa MpH
TEMIIEpaTypax BBIIIE HYJISA OyeT UMETh 3HAK MUHYC, a TIPU TEMIIEpaTypax HIKE HYJIS - IUTIOC.

YcKkopeHHe CHIIBl TSDKECTH, OIpENeIsieMOe pacCTOSIHUEM OT LIeHTpa 3€MIId, HMeeT
HanOoJIpIlIee 3HAYCHNE Ha I0JII0CaX, HAaUMEHblIee — y 9kBaropa. Kpome Toro, oHO yMeHbIIaeTcs ¢
yAaJeHUeM KBepXy OT ypoBHS Mops. [lsi cpaBHUMOCTH Bcex HaONIOEHUN HaJ aBJIeHHEM, Ipo-
BEJICHHBIX HAa Pa3JIMYHBIX IIUPOTAX U BBICOTAX HAJ YPOBHEM MOPs, UX MPHUBOMAAT K CTaHAAPTHOM
CUJIC TSDKECTH. 3a CTaHJAAPTHOE MPUHATO YCKOPEHHE CHUJIbI TSKECTH Ha mMpoTe 45° 1 Ha ypoBHE
Mops. B Hu3kux mupotax (ot 0° 1o 45°C) mokazanust 6apomMeTpa OKa3bIBAIOTCS 3aBBIILICHHBIMH, a
B BbICOKHUX (0T 45° 10 90°C) 3anmxeHHbIMU. C TTOAHATHEM BBEPX OT YPOBHS MOpPS MOKa3aHMS TaK-
e OyIyT 3aBbIIICHBI.

Takum 06pa3zoM, momnpaBka Ha YCKOPEHUE CHIIBI TSKECTH B 3aBUCUMOCTH OT IIUPOTHI MECTa
OyJIeT TOJIOKUTENBHON B BBICOKMX IIMPOTAX U OTPUIATENIbHON B HU3KUX. [lompaBka Ha yCKOpeHue
CHWJIBI TSDKECTU B 3aBUCHUMOCTH OT BBICOTHI HaJl ypOBHEM Mops OyJIeT OTpHUIlaTeNbHasl Ha BCEX BBICO-
TaX, IMEIOLNX a0COMIOTHYIO OTMETKY BBIIIE YPOBHS MOPSL.

Kpome Toro, BBOAUTCSI HHCTpyMEHTaJIbHAS TOMPaBKa, KOTOPOH KOPPEKTUPYIOTCS HETOUHO-
CTH B TOKa3aHMUAX OapoMeTpa, CBsI3aHHBIC C HECOBEPIICHCTBOM €ro M3roToBieHus. MHCTpymeH-
TajbHasl MOMpaBKa yKa3bIBa€TCs B IMacropre Mmpubopa; Ompenesisercs ¢ MOMOIIbIO 3TaJIOHHOTO
npubopa.

BBenenneM ykazaHHBIX MMOMPABOK MOMYYaIOT JaBJICHHE HA YPOBHE CTAHIIMU, KOTOPOE 3aTeM
IPUBOJAT K YPOBHIO MOpsi. J[Jist 3TOT0 MCIONB3YIOT TaOJIUIIbl, pACCUUTAHHBIE TI0 OapOMETPUIECKOM
dbopmyie.
bapomeTp-anepounn

Bbapomerp-anepous oTHOCUTCS K JehOpMallMOHHOMY BUAY MPUOOPOB ISl U3MEPEHHSI aTMO-
chepHoro naBneHUs. UyBCTBUTEIBHBIM JJIEMEHTOM B TaKUX OapoMeTpax SIBISICTCS aHEPOWIHAsS
KopoOka (6apokopoOka), mpeoOpasyroias U3MEHEHUs aTMOC(EPHOTO JaBJICHUS B JIMHCHHBIC Tie-
pememienus (nedopmarun). Bo3ayx u3 kopoOKH BBIKQUMBAETCS MMOYTH MOTHOCTRIO. [l TOTO, 4TO-
OBl KOpOOKa He CIUTIONIMBAJIACh IaBIEHUEM OKPYKAIOIIEro BO3/yXa, MPYKHHA OTTATUBAET KPBIIIKY
KOpoOKH, pUBOAS ee B paBHoBecue. [Ipu yBe-
JMYEHUU BHENIHETO JaBJCHHs KpbIlKa Oyjaer
HEMHOTO BJIAaBIMBATHCS BHYTPb KOPOOKH, MPHU
YMEHBIIIEHUU O] AeUCTBUEM NPYKUHBI OyleT
MOJIHUMAThCSl BBEpX. Bemuuuna aedopmarum
KOPOOKH MpH U3MEHEHUH JaBJICHUSI OYE€Hb Majia
(0,3 mm Ha 10,5 rlla). Ho npu momomu cucre-
MBIl PbIYAaroB ATH HE3HAYUTEIbHBIE KOJICOaHUS
yBenuuuBatorcst ot 200 no 800 pa3 u mepena-
IOTCS Ha CTPEJKY, MepPeMEelaloulyiocsl BAOIb
LIKaJbl ¢ JeJCHUSAMU. B BepxHel yacTu aHepo-
u7a BMOHTHUPOBAaH IYrooOpa3HBI TEpMOMETP
JUIL U3MEpEeHusl TemnepaTtypsl mpubopa. Bech
MEXaHHU3M aHepouJa IOMEIIaeTCs B MeTallu-
YECKUMH WJIM IUIACTMACCOBBIM KOPIYC CO CTEK-
JISTHHOM KPBIIITKOM. B otcueTsl no mika-
jge OapoMeTpa-aHepoua BBOIAT TEMIIEpaTyp-

dopma A Crpanuna 18 u3 49



MHUHHCTEPCTBO HAYKH U BEICIIEro oopazoBanus PO

o N ®dopma
VY bSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCUTET

@ - Pabouast nporpaMma JUCIUILUIAHBL

HYI0, IIKaJIOBYI0, 100aBOUHYIO MOMPaBKU, KOTOPbIE IPUBOSATCS B IOBEPOYHOM CBUJIETEIILCTBE.

Temreparypa oka3bIBaeT BIMSHUE HA MOKa3zaHUS OapoMerpa. Tak Kak ¢ U3BMEHEHUEM TeM-
nepaTypbl MEHSIIOTCS YIIPYTUe CBOMCTBA KOPOOKH, MTPOUCXOIAT AeopMaliiu y3JI0B NepeaaTOIHOro
MexaHu3Mma. Jlns ydera BIUSHHS TEMIIEpaTypbl Ha MOKa3aHUs OapoMeTpa-aHepouIa MPUHATO UX
npuBoAuTh K Temneparype 0°C. [l 3Toro ompeaensroT TeMrepaTypHbIi KodhpuimeHT, paBHbIi
U3MEHEHMIO MTOKa3aHui OGapoMeTpa Mpu U3MEHEeHUH TemnepaTypsl Ha 1°C.

HlkanoBasi mompaBKa HCKIIOYAET CUCTEMATHUECKYI0 HHCTPYMEHTAJIbHYIO MOTPEIIHOCTD,
SIBJIIOILYIOCS CJIEACTBUEM TEXHOJIOIMUECKUX JOMYCKOB IIPU M3rOTOBJIEHUH MEPEAATOYHOIO MEXa-
HU3Ma aHEPOUJHOW KOPOOKH, T.e. yUHUTHIBAET MHJMBUIyallbHbIE 0COOEHHOCTH MpPUOOpa, HE COOT-
BETCTBYIOIINE JEJICHUSAM IIKaJbl, OJMHAKOBOW Il BCeX MPUOOPOB JaHHOTO THma. B moBepoyHOM
CBUJICTENILCTBE IIKAJIIOBBIE MMOMPABKH Al0TCA JUIS BCE IIKANIBI Uepe3 Kaxable 1eCATh AeIeHUM.

BapomeTpsl — aHepouibl UMEIOT HEKOTOPBIE IIPEUMYIIIECTBA Mepel PTYTHBIMH OapoMeTpaMu
(Manple TabapuTHI M Macca, OTCYTCTBUE PTYTH, yI0OCTBA TPAHCIIOPTUPOBKH), HO OHU YCTYIAIOT B
TOYHOCTH M HE MPHUMEHSIOTCS Ha METEOPOJIOrMYECKHX CTAaHLMUAX B KA4eCTBE OCHOBHOTO MpUOOpa
JUISL ©3MEPEHUs aTMOC(EpHOTO AaBiieHus. VX MpuMEHSIOT B TeX cllydasx, KOrja U3MepeHue J1aBje-
HUS JIOIYCTHMO C TorpemHocThio 6omnee 1 rlla (Ha HEKOTOPBIX MOCTaX U B OTJACIBHBIX SKCIIECIUIIN-
X).

Baporpad

Baporpad npennasnadeH s HepepbIBHOW peructparnuu arMochepHoro nasienus. [1pe-
nensl u3mepenus ot 780 go 1060 rlla, morpeumrHocts nu3mepenus +£1-2 rlla. Moxer padoraTs mpu
temnepaTtype Bo3ayxa ot -10 mo +45° C. [lo cBoemMy yCTpOHCTBY OH JEIUTCS HA TPU YAaCTH: TPHU-
E€MHYIO0 (JaT4HK), IEPEJAIOUTYI0 U PETUCTPUPYIOIIYIO.

Puc.7. baporpad

[TpreMHOM YacThIO CIYXKHUT CHCTEMa aHEPOUAHBIX KOPOOOK. Bo3myx M3 KOpoOOK OTKaueH U
aTMoc(epHoe TaBieHHe, HalPaBJIEHHOE Ha CKaThe KOPOOOK, YpaBHOBEILIMBACTCS CHIION yIIPyrocTu
KOpOoOOK. BepxHsist kopoOKa coeluHSETCS ¢ pblYaroM Iepeiaiouiero MexanusMa. Bennunna pe-
dbopMmaruu KOpoOOK OYeHb Majla, HO MPH Mepeaaue Ha Iepo OHA YBEIMUYMBAETCS C TIOMOIIbIO pPbIYa-
roB B 80-100 pa3.

Jlis yMeHbLICHHUs] BIUSHUS TEMIIepaTypbl Ha Moka3aHus Oaporpada B €ro HMKHEH 4acTH
BMOHTHPOBAH OMMETaNTHIECKUI KOMIIEHCATOP.

Perucrpupyromiast 4actp mpeacTaBisieT co0oil 6apabaH ¢ 4acOBBIM MEXaHU3MOM BHYTPH.
Ha OapabGan wHazmeBaercs OyMmakHas JieHTa, HAa KOTOPOH HAHECEHBI TOPU3OHTAILHBIC
U jayrooOpa3Hble  [JeJNEeHHUS CBEpPXy BHHU3; TOPU30HTAIbHbIE JUHUM  COOTBETCTBYIOT
atMoc(hepHOMY JaBICHHIO, JyrooOpa3Hble — HHTEpPBAIaM BpeMeHU. [[Jisi HelleIbHBIX CaMOIKCIICB
3TOT MHTEpBa 2 4, Uil CYTOYHBIX — 15 MUH.

[Tpu Bpamenuu 6apabaHa mepo Ha KOHIIE CTPENIKH CHEIHATbHBIMA YePHUJIAMU OCTABIISICT
CJIe/T COOTBETCTBEHHO KOJIeOaHMsIM aTMOC(EPHOTO JIaBJICHUS.
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[Tokazanusa OGaporpada HY)XHO CHCTEMAaTHYECKH CPaBHUBATH C JIAaHHBIMU PTYTHOTO Oapo-
MmeTpa. st 3Toro B cpouHbIe Yackl HaOMIOEHUH Ha JIeHTe Oaporpada Jenaercs: 3aceuka, COOTBET-
CTBYIOIIAasi HICTUHHOMY JaBJICHUIO.

B nomerniennn mereoctanmnmu 6aporpad HaXoIUTCS Ha MOJIOYKE, YKPEIUICHHON Ha CTEHE Ha
BbicoTe 110-130 cM oT mona. [1o BuIy KprBOii 3aMCcH MEXKTy CpOKaMH HAOJIIOICHHUMN OMpPEeesIeTCs
dbopma GapuvecKol TEHICHIIHH.

bapuueckas menoenyus - 370 U3MeHeHUE aTMOC(EpPHOro NaBIEHUS 332 BpEeMs MEXAY Cpo-
kamu HabmoneHuit (3 Jaca mpu 8 cpouyHBIX HAOMIONCHUAX). bapuueckas TCHIEHIUS MMEET 3HAK
«+» TIpH pocTe AABJICHUS U 3HAK «-» IPU MOHWKEHUU.

Bonpocsl k Teme:
1. Yro Takoe armocepHoe naBiacHUE?
2. Kakue equHuUIBI H3MEpEHUsT aTMOC(EPHOTO AaBICHUS?
3. Uemy paBHa cTaHaapTHas aTMochepa Ha ypOBHE MOPs?
4. Kak usmensiercs JaBjaeHUE C BBICOTOM?
5. O 4eM CBUACTENbCTBYIOT M3MEHEHHS aTMOC(EPHOTO JIaBJICHUS BO BpEMEHU?
6. Jlns Kakux Lenel u3MepsoT arMocqepHoe 1aBiaeHue?
7. Kak npaBuIbHO YCTAaHOBUTH OapoOMeTp Ha METEOPOJIOTHIECKOM CTaHITUHN?
8. Uro sBisieTcs NPUUUHOMN IBUKEHUS BO3oyXa?
9. Kakwue (hakTopbl BBI3BIBAIOT U3MEHEHHUE aTMOC(HEPHOTO JTaBICHHS ?
10. dnst uero npeanasHavyeH 6aporpag?

3AJIAHUE
Onpenesienne npeBbilieHus 7-ro 3taxka 1 kopnyca Yal'y Hag 1-M ¢ moMoub10 aHepouaa
1. Otcuutarh naBIEHUE MO aHEPOUTY Ha 7-M 3Taxe ¢ TOYHOCThIO 110 0,1 MM pT. cT. CHATH 1O-
Ka3aHUsi TEPMOMETPA, BMOHTUPOBAHHOTO B aHepouj ¢ To4yHOCThIO 0,1°. OTcuersl mpoBo-
JUTh Ha YPOBHE CTOJIA.
2. To ke camoe mpojenarh Ha 1-M 3Take 31aHus (depe3 3-5 MUH MMOcie BBIX0Aa U3 JTudTa)
3. OmHOBpPEMEHHO C MOMOIIBI0 TEPMOMETpa —IIpalia U3MEPUTh TEMIepaTypy BO3ayxa Ha 7-M
u 1-M sTaxax.
4. BBecTH K NOKa3aHUSM aHEPOUJA COOTBETCTBYIOIIME MOMPABKH U BBHIYUCIUTH MPEBBINICHUE
7-ro sTaxa Haj 1-M mo 6apomeTpudeckoit popmyie.

JlaGoparopHas padora 4 6. Berep. M3mepenue ckopoctu BeTpa
Lenb paGoThI — MOIyYUTH MPEJICTaBICHUE O MPHOOpaX U METOMKAX U3MEPEHHUS CKOPOCTH U
HaIpaBJIeHUs BETpa
3anaun paboTHI:
1. V3yuuTh KOHCTPYKIUIO U YCTAaHOBKY (DJIFOT€POB U aHEMOMETPOB
2. TIpoBecTtu HaOMIOJEHUS 32 CKOPOCTHIO M HAIIPABJICHUEM BETpa
3. O3HaKOMUTKCS ¢ OApUUECKUM 3aKOHOM BETpa
CpeactBa: anemometp dycca
3aganue:
1. M3yuuTh YyCTPOWCTBO M MPHUHIIMII JEHCTBHUS MPUOOPOB, UX YCTAHOBKY U METOIMKY H3Me-
pEHUSI CKOPOCTH U HAaIPaBJIEHUS BETpa
2. HW3Mmeputb CKOpOCTb BETpA
3. IloctpouTh po3y BETPOB
Pe3ynbpTaThl: M3y4eHHE YCTPOWCTBA MPUOOPOB TSI M3MEPEHUs HAPABICHUS U CKOPOCTH BETpa U
METOIUKU n3MepeHus. [locTpouTh «po3y BETPOB» U Pe3yJIbTaThl H3MEPEHUN NPEICTaBUTh B BUJIE
TaOJIHIIBL.
Berpom HazbIBaeTCsl TOPU30HTAIBHOE MEPEMENIEHUE BO3AyXa OTHOCHUTENIBHO 3€MHOH IO-
BepxHOCTH. OOBIYHO ONpEAETSAIOT HANpaBJICHUE BETpa —CTOPOHY FOPH30HTA, OTKY/Aa JIyeT BETep, U
ero ckopoctb B M/c. BenenctBue TypOyJlIeHTHOCTH CKOPOCTh M HampaBliEeHHE BETpa HEMpPEPHIBHO
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MEHSIOTCS.

[Tpu ompeneneHU CKOPOCTH BETpa B MPHU3EMHOM CJIO€ B TOJIEBBIX YCIOBHUSIX HCIIONB3YIOT
QHEMOMETPBI PA3IMYHBIX THIIOB: YallI€YHbIH, KOHTAKTHBINA WIIM UHAYKIIMOHHBIM.

Jlis monmy4yeHusl XapaKTepUCTHK BETpa HA METEOPOJOTHYECKHX CTAHIUAX B HACTOSIICE
BpeMsi IPUMEHSIOT (UIIOTep M IUCTAaHIIMOHHBIE MPUOOPHI — aHeMopyMOomMeTphl. Habmonenus 3a
BETPOM BKJIIOYAIOT: a) U3MEPEHHUE CPEIHEH CKOPOCTH BETpa 3a IMPOMEXYTOK BpeMeHH 2 miu 10
MUH; 0) ONpejeieHne MaKCUMaJIbHOTO 3HAYEHWUS MTHOBEHHON CKOPOCTH BETpa; B) OMNpPEACIICHHE
CpeIHEro HampaBICHUS BETPa 3a 2 MUH.

PyuHoli yame4yHbIii aHEMOMETP

AHEMOMETpHI CIyKaT JJIsi U3MEPEHUsS] CpeTHE CKOPOCTU BeTpa 3a OINpeeTeHHBIA MpoMe-
KYTOK BPEMEHH.

[To KOHCTPYKIIMU MPUEMHON YaCTH Pa3JIMYarOT JBAa OCHOBHBIX BHJa aHEMOMETPOB a) ya-
HIeYHbIe (C MOTYLIAPUIMHU) ISl U3MEPEHUsl CPEAHEN CKOPOCTH BeTpa JIto00ro HaIpaBlIeHUs B Ipe-
nemax ot 1 mgo 20 m/c ; 0) KpbulbyaThie (C MEIHHUYKOW) NI M3MEPEHUS CPEIHEH CKOpOCTH
HaIpaBJIEHHOTO BO3AYyIIHOTO MoToka oT 0,3 10 5 wm/c. Kppuib4yarele aHEMOMETpPHI TPUMEHSIOT B
OCHOBHOM B TpyOKax U KaHAJIaX BEHTHISLIMOHHBIX CHCTEM.

Puc. 8. AHEMOMETpHI: a) YaleuyHbli; 0) KPbUTbYATHINA

[Ipuemnasi 4acTh py4yHOr0 aHEMOMETpPA COCTOUT U3 METAIIMYECKONW KPEeCTOBHHBI, HA KOH-
1[aX KOTOPOH YKPEIUICHBI YEThIPE TOJBIX MOMYIIapUs, 0OPAIIEHHBIX BBITYKIOCTSIMHA B OJJHY CTPOHY.
[Tonymapus 3amuuieHbl OT MEXaHUYECKUX MOBPEXKACHUN CHEHHATIbHON PaMKOM M Haca)X€Hbl Ha
ocb. Ock B CBOEH HIKHEH 4acTH UMEET YepBAYHYIO (BUHTOBYIO) HApe3Ky, KOTOPOW OHa COEIHMHS-
€TCsl C PSIIOM HIECTEPEHOK MEepearoniero MexaHus3ma, 3aKJIl0YeHHOIO B MJIACTMACCOBBIN MIIM Me-
Tayueckuil kopiryc. CueTHbI MexaHu3M uMeeT Tpu nudeponara. Ha 6onbaioM HaHeCeHBI Aene-
Hus ot 0 1o 100, Ha OTHOM MaJICHBKOM — COTHH, Ha TPETHEM — THICSUH.

B HmwkHeit yactu ¢yTaspa cOOKy UMeeTcs appeTup, C IOMOIIBI0 KOTOPOTO TepBasi IIecTe-
pEeHKa Tepeaaroiero MexaHu3Ma MOXeT ObITh OTBEJEHa WJIM COeIMHEHA C YepBAYHOW Hape3Koil
ocu. B nepBom ciydae BpaleHHE MOIYIIApUNA MOJA BIMSHUEM BETpa IPOUCXOAMUT BXOJIOCTYIO, BO
BTOPOM OHO TI€peaaeTcs Ha CTpeNkH IudepoaToB (cueTunk BKiIro4YeH). [1o 06e cTopoHs! appeTupa
MMEIOTCS JIBa HETOJBUKHBIX KOJbIA, KOTOPHIMU MOJIB3YIOTCS ISl BKIIIOUEHHS] CUETUMKA IMPH TO-
MOIIM IIHypKa B T€X CIy4asxX, KOrja aHeMOMETp HaxoauTcs BbICOKO. LIIHypok MpHUBS3BIBAIOT K
KOHIy appeTHpa CEpeAMHOM, a KOHIIBI €ro MPOAEBAIOT Yepe3 HEMOJBUXKHbIE Kojbla. CHU3Y N0
KOPILyCOM MMEETCSl CTep)KE€Hb C BUHTOBOM HApe3KOM Il YCTAaHOBKM aHEMOMETpa Ha JEPEBSIHHOM
1IECTE B BEPTUKAIBHOM I10JIOKEHUH.

HaGmronenus mo aneMoMeTpy IpoBOATCS ciienyomumM oOpazoM. Habmromarens cTaHOBUT-
Csl JIMLIOM K BETPY U YCTaHABJIMBAECT aHEMOMETP Ha 3a/laHHON BBICOTE TakK, YTOOBI IIKajia Obuia 00-
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pallleHa B MOABETPEHHYIO CTOPOHY, a IUNIOCKOCTh Lu(epOiara pacnosaragach Obl MEepHeHIUKYIISAP-
HO K HaIpaBJICHUIO BETpa. 3aTeM HeOOXOIMMO 3arucaTh MOKa3aHUs BCEX CTPENOK (HayaJlbHBIA OT-
cuert). Ilocne 3TOro BKIIOYAIOT CUETYUK AHEMOMETPA U OJHOBPEMEHHO IYCKAIOT B XOJ CEKYHJO-
Mep Ha 10-MUHYTHBIN IPOMEXYTOK BpeMeHH. [0 ncTeueHNH CpoKa BBIKIIOYAIOT MPUOOP U CEeKyH-
JIOMEP U 3aMKChIBAIOT KOHEUHBIA OTCYET.
®dmrorep

dmrorep siBIsIETCS HanOOJIEe PacIPOCTPAHCHHBIM MPUOOPOM JIJIsi HAOJIOIEHUI 3a HaIlpaB-
JICHHEM U CKOpOCThIo BeTpa. OH MMeeT cieayioniee yecTpoicTBo. Ha HibkHEH HemoABMKHOU TpyOe
(urorepa yKperseHbl IIThIPH — yKa3aTenau HampasieHus: BeTpa. LITeipb, oOpallieHHBbIN Ha cesep,
o0o3HaueH OykBoi «C» umn «N». Ha BepxHell Bpararomieiics Tpyoe CMOHTHPOBaHbI (hiIrorapka ¢
IIPOTHBOBECOM M YKa3aTelb CKOPOCTU BETPA, COCTOSIIMN M3 JKEJIE3HOW IUTACTUHBI (JIOCKH) U AyTH
CO LITHIPSIMM, UMEIOLIMMU pagualibHOE HarnpasieHue. JKene3Has gocka pazmepoM 13x 30 cM cBo-
00ZHO BpaIIAaeTCsl OTHOCUTEIbHO TOPU30HTAIBHOM OCH, MPOXOJALIEH 4Yepe3 BEPXHIOK KPOMKY
JIOCKH, KOTOpasi BCET/la pacrojaraeTrcs NeprneHAUKYISIpHO HarpaBleHUIo BeTpa. s u3mepeHus
ckopocteit 1o 10 m/c ucnonb3yercs jerkas gocka Becom 200 r, a 6onee 10 M/c — TspKenast 1ocka
BecoMm 800 r.

CkopocTb BeTpa ONpPEIEsAoT MO OTKIOHEHHMIO JTOCKM OTHOCUTENIBHO ILITHIpEH yKa3aTems
CKOpPOCTH, a HalpaBJCHHUE BETPa- MO MOJOKEHHUIO POTUBOBECA (IIFOTAPKU OTHOCUTENBHO IITHIpEH
yKa3aTells HalpaBJICHUs.

Puc. 9. @mrorep

@urorepsl C JIETKOU U TSKEJIOW OCKOW yCTaHaB-

JMBAIOTCS HA OTACIBHBIX /) N MmauTax Ha BbicoTe 10-12 M. B
TEMHOE BpeMs CYTOK (ITo- repsl  OCBEINAIOTCS MPOXKEK-
TOPOM.

[Ipu oTcyere cKo- pocTH BeTpa HaOMIOAATENb
OTMeYaeT cpeHee W HaubOoJIbIIIee OTKJIOHEHHE IO-

TaKke 32 2 MUH OTMEYaeTCs U
rapku. CKOpoCTh BeTpa orpe-
KOTOPOM JJIs1 KaXKJJ0T0 HOMepa
% CKOpPOCTH BETpa IJis JIETKOU 1

JIOKCHUS TOCKH 3a 2 MUH, a
CpenHee TOoJIOKEHUE (IIro-
menseTrcs IIo0 TaOiHile, B 5 =
INTEIPS  JA€TCA  3HAYCHHE /
TSKEIIOM TOCKH.

U -//'I

;

AnemopymMO0MeTpHI

[TpuHuun aeiicTBUS aHEMOPYMOOMETPOB (MX MHOTO Pa3HOBUIHOCTEH) OCHOBAH Ha Mpeood-
pPa30BaHUU XapaKTEPUCTUK B DJEKTPHUUECKHE BEIMUYMHBI, KOTOPBIC MEPEHAIOTCS B COOTBETCTBYIO-
e Y376l M3MEPHUTEIBHOTO MyibTa 1O Kabemo. [Ipubop coCTOMT W3 JaTYMKOB CKOPOCTH W
HATPaBIICHUSI BETPA, U3MEPHUTEIHLHOTO MyJIbTa U OJIOKa MUTaHUs. B maTdymke cocpenoTOYCHBI TyB-
CTBHUTEJBHBIC DJIEMEHTHl W MEPBUYHBI NMPEOOpa30BaTEIN CKOPOCTH W HampaBieHHs. B kadecTBe
YYBCTBUTEIHLHOTO 3JIEMEHTA HUCIIOJIB3YETCs YETHIPEXIIOIOCHBIN BO3AYIIHBIA BUHT C TOPU30HTAIb-
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HOM OChI0 BpaiieHusi. YyBCTBUTEIBHBIM 3JIEMEHTOM I HAalpaBjIeHHs] BeTpa sBJseTcs (rorapka,
BBITIOJTHEHHASI B BHJIe 00TEKaeMOro KopIryca mpudopa, Ha KOTOPOM YCTaHOBJICH BO3YIIIHBIN BHHT.

Puc. 10. AmemopymbomeTp

Nsmepenne  cpen- HEW CKOpPOCTH BETpa OCHOBa-
HO Ha ONpeeNeHUH YHCia 00OpOTOB BHHTA, BpallaeMo-
r0 BO3IYIIHBIM TOTOKOM, 3a 10 muH. Yncno o60poToB
BUHTa MOXET OBITh OTCUH- TAHO MO IIKajle YyKas3arTes,
rpagyupoBaHHOro B M/c . OnpeneneHne MrHOBEHHOM CKOPOCTH OCHOBAHO Ha M3MEPEHHUH HarpsikKe-
HUS JJIEKTPUYECKOTO TOKA, KOTOPBIA MHIYIMPYETCS B T€HEPATOpPE; BpPAIICHHE BHHTA JATYHMKA TIe-
penaercs poTopy reHepaTopa Tak, 4YTO CKOPOCTb POTOpa B KaXKIblii MOMEHT BPEMEHH paHa CKOpPO-
CTH BpallleHUs BUHTA. V3MepeHue HarpaBiieHUs] BETpa OCHOBAHO Ha TMCTAHLMOHHOMW Iepeaayde mo-
JIO’)KEeHHS (PITFOTapKH ¢ TTIOMOIIBIO CIIEIIHATIBHOTO YCTPOHCTBA (CeNbCMHOB). POTOp 0HOTO M3 celb-
CHHOB COEJIMHEH C OChIO (DITIOrapKu, BTOPOi ABISETCSA yKa3aTeJIeM B U3MEPHUTEIHHOM ITyJIbTE.
Bonpocsl k Teme:
Urto Takoe Betep?
Uto Takoe «po3a BETPOB»?
Uro sBAseTCS] MPUYMHON BO3HHUKHOBEHHS BeTpa?
[ToueMy B METEOPOIOTHH U3MEPSIOT CPEAHEE HAIIPABIIEHUE U CPEAHIOI0 CKOPOCTH BeTpa?
UTto Takoe MECTHBIC BETPHI?
JInst KakuX 1esield u3MepSIOT HallpaBIeHUE U CKOPOCTh BeTpa?
Kakum 00pa3oM BeTep cBsi3aH ¢ U3MEHEHUEM JIaBICHUS?
Uro Takoe mIkBasbi?
Urto Takoe cmepu?
10. Ha xakoii BBICOTE H3MEPSIOT MPU3EMHBIN BeTEP?
11. Kakue cymecTByOT €IMHULBI U3MEpPEHUs BeTpa?
12. B uem 3akirodaeTcsi Oapuueckuii 3aKoH BeTpa’?

3AJIAHHUE

Onpenenutb CKOPOCTh BETPa IO AHEMOMETPY
OmnpenenuTh HapaBJICHUE U CKOPOCTh BeTpa Mo Quitorepy

WPk R =

N —

Tema S. Ter10oBoii pe:KUM 3¢eMHOM MMOBEPXHOCTH U aTMOChepHblI.

JlaGopaTtopnas paoora S.

enp paboThl — MOMYYUTH IPEICTABICHUE O METEOPOJIOTHUECKUX TEPMOMETPAX U METOIMKE U3Me-
pEHUs TeMIepaTypbl OYBBI

3amaun pabOTHI:
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1. 03HaKOMHTBCS C TEpPMOMETPAMU: ICUXPOMETPUIECKUMH, MAKCUMAIbHBIMU, MUHU-
MaJbHBIMU
2. W3y4uTh KOHCTPYKTUBHBIE OCOOEHHOCTH METEOPOJIOTHUECKIX TEPMOMETPOB
CpencrBa: TepMOMETPHI ISl U3MEPEHUSI TEMITEpaTypbl (CPOUHbBIN, MUHUMAJIbHBIN, MAaKCUMaITb-
HbIi1),CaBUHOBA, ITYTI
3aganue:
1. M3y4uTh yCTPOMCTBO M MPUHIMI ACHCTBUS TEPMOMETPOB, UX YCTAHOBKY U METOIU-
Ky U3MEPEHUN
2. IlpoBecTtn HaOMIOACHHS 3a TEMIIEPATYPOU MTOYBHI
3. TlocTpouTs Tpadmk CyTOYHOTO X012 TEMIIEPATyPhl TOBEPXHOCTHU MOYBBI U TEMIIEPATYPHI
MOYBBI HAa Pa3HBIX TIyOHMHAX
Pe3ynbrarhl: n3yueHue ycTpoiCTBa TEPMOMETPOB U METOJUKHU U3MEPEHUS TEMIIEPATYPbI TOYUBBHI.
[Toctpouts rpaduku 1 pe3yabTaThl U3BMEPEHUI MPEACTaBUTH B BUJIE TaOIHUIIBI.

TepMomeTpsl sl U3MEPEHUS TEMIIEPATYPbI MOYBBL.

Jlnst u3MepeHusi TeMmIepaTypbl MOBEPXHOCTH IMOYBbI Ha METEOPOJOTMUECKUX CTaHIIMIX
MPUMEHSIIOT CPOYHBINA, MAKCUMAJIbHBIA 1 MUHUMAJIbHBI TEPMOMETPBI. DTH TEPMOMETPHI KJIAAyT
BMECTE Ha OTKPBITOM IUIOMIAAKE pa3MepoM 4 X 6 M Tak, 4TOObI MX pe3epBYyaphl MIIOTHO MPUIICTAIIN
K I0YBE U HAOJIOBUHY OBLIM B HEe MOTpy X eHbl. TpaBsHON MOKPOB € IJIOMIAAKU yAaJIseTcs, a MoY-
Ba B3PBIXJISIETCS.

[Ipyu HaNMYUU CHEXHOTO MOKPOBA BCE TPU TEPMOMETPA MMOMEIIAIOTCI Ha TOBEPXHOCTHU CHe-
ra.

CpouHbIil MOYBEHHBI TEPMOMETP PTYTHBIM CO BCTABHOM IIKAJIOW; IEHA JEJICHUS IIKaJbl
0,5°. Llena oenenusi — 3T0 KOJIUYECTBO T'PAyCOB, IPUXOIAIICECS HA HAMMEHBIIEE JIEICHUE IITKAJbI
TEPMOMETDA.

PesepByap TepMomeTpa uMeeT OOBIYHYIO HMIMHApUYECKYIo ¢opmy. Habmonenus mo Hemy cBo-
JTCSL K OTCYETY TIOKa3aHUM B CPOYHBIE YaChl.

Maxcumanvrolii mepmomemp CIyXUT JUIsl U3MEPEHUS HaUBBICIIEH TEMIIEpaTyphl 3a BpeMs
MEXAy CpouHbIMH HaOmoaeHusMU. OH TakkKe PTYTHBIA CO IIKAIOH €3 MOJIOYHOTO
cTeka, nena aeneHus 0,5°. PezepByap MokeT ObITh WM MIJIMHAPUYSCKUM WU IapoBbIM. [Ipene-
JIbI KaJIBI OT -36 10 +51° unum ot -21 mo +71°. B nHO pe3epByapa BHasH CTEKJISTHHBI KOHMYECKHI
CTEp>KEHb, KOTOPBIMI BEPXHUM Y3KMM KOHIIOM BXoAuT B Kamwuisip. [lostomy B
Hayaje Kanmwuisipa oOpa3yercs CyxXKeHHe, NpensaTcTByIoniee CBOOOAHOMY MEpelBUKEHUIO
PTYTH U3 Kanuuisipa B pe3epByap. Korna remneparypa noBbILIAETCS, PTYTh MO/ I€UCTBUEM TEILIO-
BOTO pacIIUpEeHHs] TMPOTAIKUBAETCS 4Yepe3 Cy)KeHHe M3 pe3epByapa B  Kamwusp.
[Ipn mOHMKEHWH TeMIepaTypbl PTYTh W3 Kamwuisipa oOOpaTHO HE TMOXOAUT, TaK Kak
CWJIBl CLEIMJICHUS MEXIy 4YacTULaMUd PTYyTH HE B COCTOSIHUM MPEOJOJIeTh CHUJIBI TPEHUS B
CY’)KCHHOM 4YacTH TEpPMOMETpPa, U B OSTOM MECTE€ MPOUCXOAUT pa3pblB PTyTH. OcTaBIIMiCS
B KamWUISIpe CTOJOMK PTYyTH OyJeT yKa3blBaTh MAKCHUMAJbHYIO TEMIEpaTypy 3a OINpeaeleHHBIN
MPOMEXKYTOK BpeMeHHU. {11 Toro, 4ToOBbl PTYTh YIIUIa OOpPATHO B pe3epByap, TEPMOMETP BCTPSAXH-
BalOT HECKOJIbKO pa3 CHJIbHBIMHU, HO IJIABHBIMU JBM)KEHUSMU PYKU. MaKCHUMalbHBIM TEPMOMETP
YCTaHABIUBAIOT B TOPU30HTAIILHOM MOJIOKEHUU. Bo BpeMsi HaO0II0 IeHU N
TEPMOMETp CJIeTKa TOJHUMAIOT  3a KOHEIl, yJaJleHHbIH OT pe3epByapa, 4TOObl PTYyTh B
Kammusipe MoA0LUIa K CY)KEHUIO, U JIeJatoT oTcyeT. CaenaB oTcuer, TEPMOMETP BCTPSIXUBAIOT, TO-
Ka CTOJIOMK PTYTH HE 3aiiMeT MOJO0XKEHHE, COOTBETCTBYIOIIEE TeMIIEpaType MO0 CPOUHOMY TE€PMO-
METpPYy. DTHUM CaMbIM MMOATOTABIMBAIOT TEPMOMETP K CIEAYIONIEMY HAOIIOACHHUIO.
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Puc.11. TepmomeTphl: a — MaKCUMaJIbHBIHN, O - MUHUMAJTLHBII

Munumanvusii mepmomemp CIYKUAT 19 U3MEPEHUSI CaMOW HU3KOW TEMIIEPATYPhl MEXKITY
CpOKaMH HaOIIOIEHUH. DTOT TEPMOMETP CIIHUPTOBOI, UMEET BCTABHYIO IIKAy M3 MOJOYHOTO CTEK-
na ¢ uenout genenus 0,5°. PezepByap nmnuHapudeckuii. Kanumuisip Ha KOHIlE, TPOTHUBOIOJIOKHOM
pe3epByapy, UMEET pacUIMpeHHe, B KOTOPOM COOMpAaeTcs CIUPT TP MOBBIIICHUN TEMIIEPaTyphI
BBIIIIE MMOCTEAHETO ACJICHHS Kbl 3/1€Ch K€ CKAIUIMBAIOTCA Maphl CIIUPTA.

B xanmwuisipe MMHUMQJIBHOTO TEPMOMETpPa BHYTPHU CIHMpTa MOMEIIEH HEeOOJNBIION TOHKHNA
CTEKJISIHHBIA MTU(TUK C YTONIIEHHBIMH TYNBIMU KOHIIAMU. [Ipu BepTHUKaIbHOM MOJIOXKEHUH (pe-
3epByapoM BBEpX) IITHPTUK CBOOOJHO NEpEeMENIaeTcs BHYTPH CIIUPTA IO TUIEHKU ITOBEPXHOCTHOTO
HaTSDKeHUs. B rOpH30HTaNbHOM MOJOXKEHUH OH JABUTAETCS B 0OpaTHYIO CTOPOHY, K pe3epByapy,
IO/l JABJICHUEM 3TOW IJIEHKU. JTO NMPOMCXOIUT TOJIBKO IPU MOHMKEHUHU TemnepaTrypsl. Ecnu xe
TEeMIepaTypa HAa4YHET IMOBBIIIATHCSA, TO MEHHUCK OTOMIET OT TH(Ta B CTOPOHY OOJee BBICOKUX
TEMIEpaTyp, a MTUPTUK OCTAHETCS HA YPOBHE MUHUMAIHHOU TEMIIEPATYyPHI.

YcTaHaBIMBalOT TEPMOMETP BCETJa B TOPU3OHTAIBLHOM MoJiokeHHuU. Bo Bpems Habmione-
HUH, HE Tporas pyKaMud TEPMOMETP, OTCUMTHIBAIOT MUHUMAIIBHYIO TEMIIEpaTypy MO KOHITY IITH(]-
Ta, YJAJIEHHOTO OT Pe3epByapa, U CPOUHYIO TEMIEPATypy IO MOJOKEHNUIO MeHHCcKa criupta. [locie
0TCYETa TEPMOMETP MEPEBOPAYNBAIOT PE3EPBYAPOM BBEPX U JKAYT, OKA MITU(TUK JOHIET 10 Me-
HUCKa CHUpPTA. 3aTEM TEPMOMETP BHOBb YCTAaHABIMBAIOT B TOPU30HTAIBHOM IOJOKEHHH, IOCIE
ATOrO OH BHOBH F'OTOB K padore.

[ToxoaHbI MOYBEHHBIN TepMOMETp-Ityn MIBaHOBa CIIyKUT JJIsI U3MEPEHUS TeMIEpaTypbl
NaxXOTHOTO CJIosl TOYBbl HA riryouHe oT 3 10 30 cM. OH COCTOMT M3 XKHUIKOCTHOTO TOJYOJIOBOTO
TEPMOMETPA C IIEHOM JeJeHUs MKaabl 1°, MeTaINIMYeCcKoil onpaBbl U HaKOHEYHUKA. Jljis ynyyrie-
HUS TEIUIOOTAAaYM MEX1y HAaKOHEYHHKOM M PE3EpByapoM TEPMOMETpa IOMELIEHBI MEIHBIE U Ja-
TYHHBIE ONMWJIKH. J[JIs1 OTCUeTa TeMIepaTypsl B BEPXHEN YaCTH OINPAaBHI CAEIAH MPOJOJIbHBIN BBIPE3,
3alUIIEHHBIA OpraHMYecKUM cTekiaoM. Ha oOpaTHOi cTopoHEe OmpaBbl HaHECEHa IIKaja B CM, IO
KOTOPOM OTCUMTHIBAIOT TIIyOMHY morpyxeHus. s usmepenus cHayaia npoOypuBarOT BEPTHKAIb-
HYIO CKB)XMHY, 3aTE€M B HE€ OIMYyCKAIOT TEPMOMETP TaK, YTOOBI HAKOHEYHHK CJIETKa B/IaBIMBAJICS B
Mo4By. TepMOMETp BBIICPKUBAIOT B CKBakHHE B TeueHue 20 muH. HabmrogeHuss mpoBOJSAT TOTBKO
B TEIUIOE BpeMs roja.

Tema 6. Bogsinoii map u Boga B atmocgepe

JlabGoparopHas pabdora 6a. BiaxxHocts Bo3ayxa.

enp paboThl — MOTYYUTH MPEACTABICHUE O TUTPOMETPAX M METOJUKE U3MEPEHUS BIAXKHOCTH BO3-
ayxa

®opma A Crpanuua 25 u3 49



MHUHHCTEPCTBO HAYKH U BEICIIEro oopazoBanus PO

o N ®dopma
VY bSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCUTET

@ - Pabouast nporpaMma JUCIUILUIAHBL

Samanus:
1. 03HAaKOMHTBHCS C pa3IMYHBIMU TUIIAMU TUTPOMETPOB
2. 03HAaKOMMTHCS C THTPOMETPUYECKUM U IICUXPOMETPUUECKUM METOJAaMU U3MEPEHHUSI BIIAXK-
HOCTHU BO31yXa
3. M3yuuTh KOHCTPYKTHUBHBIE OCOOCHHOCTH TUTPOMETpA U MCUXPOMETPa
CpenctBa: CUXPOMETPHI, TUTPOMETPBI, ICHXPOMETPHUSCKUE TAOIHUIIBI
3aganue:
1. V3yuuTh YCTPOWCTBO M MPHHIIMII JEHCTBHUS MPUOOPOB, UX YCTAHOBKY U METOAMKY H3Me-
PEHUs BIIAJKHOCTH BO3yXa
2. TlpoBecTu U3MEpPEHUS U BRIYUCIUTD MTOKA3ATENH BIAKHOCTH BO3AyXa M0 GopMyJiaM | TICH-
XpOMETPUYECKUM TaOIuIaM
3. Tloctpouth rpaduK CyTOYHOTO U T'OJ0BOTO X0/1a AOCOTIOTHONW U OTHOCHTEIHLHOM BIAYKHOCTH
BO3/lyXa
Pe3ynprarsl: n3yueHue yCTpOWCTBA TMIPOMETPOB U IICUXPOMETPA U METOAUKHU U3MEPEHUS BIIaXK-
HOCTHU Bo3ayxXa. [locTpouTh rpaduku U pe3ynbTaThl U3MEPEHUN MPEICTABUTH B BH/IE€ TAOIHUIIBL.

[TcuxpoMeTpruuecKuii METOT

OT10T MCTO[ SABJIACTCA OCHOBHBIM, IPUMCHACMBIM Ha MGTGOpOHOI‘H‘IGCKOﬁ cetu. OH ocHO-
BaH Ha MOKa3aHUU IICUXPOMETpa- Mprudopa, COCTOSIIETO U3 IBYX TepMOMETpoB. Pe3epByap ogHOro
U3 HUX O6epTBIBaeTC$I 63.TI/ICTOM, HaxoodmuMcesa B YBJIAXKHCHHOM COCTOSSHUU (CMO‘IGHHBIﬁ TCPMO-
MmeTp). C MOBEPXHOCTH pe3epByapa CMOUYEHHOTO TEPMOMETpA MPOUCXOJUT HCIHapeHue, Ha KOTopoe
pacxojtyeTcs TeIIo.

Hpyroii TepMOMETpP NICUXPOMETPA — CYXOM MOKA3bIBAECT TEMIIEPATYpy Bo3AyXa. CMOUYEHHBIN
e TepMOMETpP TOKa3bIBaCT COOCTBEHHYIO TEMIEpaTypy, 3aBUCSAIIYI0 OT HHTCHCUBHOCTH UCHape-
HUS BOJBI C TOBEPXHOCTHU pe3epByapa. Uem Oosbliie AEQUIUT BIaKHOCTH, TEM UHTEHCUBHEE OyieT
MPOUCXOAUTH UCIIAPCHUC U, CICAOBATCIILHO, TCM HUKC 6y,Z[YT IMOKa3aHuss CMOYCHHOTO TCPMOMCT-
pa.

[TapuuanpHOE HaBJIEHHE BOASHOIO Iapa B BO3yXE ONPEACIACTCS M0 IICUXPOMETPUUECKOU
dbopMyIie, Ha OCHOBAaHUU KOTOPOM COCTABIIEHBI ICUXPOMETPUYECKUE TAOTHIIbL:

e=FE"-Ap (t-t") x (1+0,00115x t"), ella 2)

rae:

E’ - mapnuanpHO€E JaBlI€HHE BOJSHOTO Iapa, HACHIAIONIEr0 MPOCTPAHCTBO, NIPU TEMIIEPaA-
Type CMOYEHHOTO TEPMOMETPA;

A — ncuxpoMeTpudeckuii K03(pPpUIHEHT, yYUTHIBAIOIINUN CKOPOCTh IBUKECHHUS BO3AYXa;

p — armocepHoe naBienue, rlla;

tut’ - COOTBETCTBEHHO TEMIIEpATypa CyX0ro U CMOYEHHOTO TEPMOMETPOB, °C;

(1+0,00115x t’) — yauTBIBa€T 3aBUCUMOCTD TEIIJIOTHI UCIIAPEHUS OT TEMIIEPATYPHI.

Jlnis u3MepeHus: BIaXKHOCTH MCHOJB3YIOT JBa THUIA NICUXPOMETPOB: CTAHIIMOHHBIA U aclu-
PaLMOHHBIH.
CTaHUMOHHBINA ICUXPOMETP

CTaHL[I/IOHHBII‘/JI MNCUXPOMCTP COCTOUT U3 JIBYX OAMHAKOBLIX TCPMOMETPOB € ACIICHUAMU YC-
pe3 0,2°C, yCTaHOBIICHHBIX BEPTHKAJIbHO Ha IITaTHBE B MCHUXpOMETpUuecKor Oyake. PesepByap
MPaBOro TEPMOMETpa TUIOTHO OOEpTHIBACTCS B OJUH CIIOM KyCOYKOM OaTucTa, KOHEI[ KOTOPOro
OTYCKAEeTCsl B CTaKaHYMK C JUCTHUIUIMPOBAHHOM BOJOM. [IpuMeHseTcs crenuanbHbIil copT OaTHCTa,
o0nafaromuii HeOOXOJUMBIMU TUTPOCKOIINYECKUMHU cBOMCTBaMU. CTaKaHYMK 3aKPBIBACTCS KPBIIII-
KOM ¢ TIpope3blo Jyist 6aTucra.
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Puc. 12. CranmonapHbIii ICUXPOMETP

CHsTHE OTCUETOB IO TEPMOMETPaM JO0JDKHO NMPOU3ZBOAUTHCS KaK MOXKHO ObICTpee, T.K. IPU-
CyTCcTBHE HabIoaTelNs BOIU3M TEPMOMETPOB MOKET MCKa3UTh UX Moka3zaHus. CHavajga OTCUUTHI-
BAalOTCA U 3aIlMCHIBAIOTCS IECATHIE JOJIH, a 3aTEM LIENIbIE TPAyCHhl.

HalGmronenus mo ncuxpomMeTpy MpoBOASTCS MPH JH000H MOJOKUTEIHHOM TEMIIEPaType BO3-
nyxa, a Ipu OTpULaTeNbHON Toabpko 10 -10°C, T.K. mpu Oosee HU3KOM TemmepaType pe3ysIbTaThl
HAOJI0/IEHUI CTAHOBATCS HEHAIC)KHBIMHU.

ITpu Temnepatype Bo3nyxa Hike 0°C KOHUMK OaTHcTa HA CMOYEHHOM TEpPMOMETpe o0pe3a-
ercs. bartuct cmaumBaror 3a 30 MuH 10 Hadajga HaOMIOICHUM, TTOTPY’Kasi pe3epByap B CTAKAHUUK C
BOJIOM.

[Ipu orpunaTenbHOil TeMnepaTrype BoJa Ha 0aTUCTE MOKET ObITh HE TOJILKO B TBEPAOM CO-
cTostHuU (Jieq), HO U B KUAKOM (IepeoxiiaxaeHHas Bojaa). [lo HapyXHOMy BUIY YCTaHOBUTBH 3TO
BecbMa TpyAHO. JlJis1 3TOro He0OXOAMMO MPUKOCHYTHCS K OATUCTY KapaHAAllloM, Ha KOHLIE KOTOPO-
ro UMEETCsl KyCOU€K JIbJla WM CHETa, U CIEAUTh 3a ITOKa3aHueM TepMoMeTpa. Eciu B MOMEHT npu-
KOCHOBEHHMSI CTOJIOMK PTYTH MOBBICUTCS, TO Ha O6atucTe ObUla BOJAa, KOTOpas Mepenuia B Jied; Npu
ATOM BBIAEINIACH CKPBITasl TEIUIOTA, 3a CUET YETr0 M yBEJINYWIOCH IIOKa3zaHue TepMomerpa. Ecin
K€ OT MPUKOCHOBEHUS K OATUCTY MOKa3aHHE TEPMOMETpPa HE MEHSETCs, 3HAYUT Ha OaTucTe Jen, u
W3MEHEHHUS arperaTHOro COCTOSIHUS HE MPOMCXOAUT. YUET arperaTHOro COCTOSIHUS BECbMa BaXKEH,
T.K. MaKCHUMaJlbHasl YIPYrocTh BOJSHOIO Mapa, BXOAAIIAS B ICUXPOMETPUYECKYI0 GopMyIly, Haj
BOJIOM U JIbJIOM Pa3JINYHA.

BpIuucasioT XapakTepUCTUKHU BIIAXKHOCTH IO pe3ysibTaTaM U3MEPEHUH IO ICUXPOMETPY C
MOMOIIBIO CHIEIUATBHBIX TICUXPOMETPHUYECKUX TaOIHII.

AcnupanoHHBIA ICUXPOMETP ( ICUXpoMeTp AccmaHa)

AcCNHpanvOHHBIN NCUXPOMETP MPEIHA3HAYEH I U3MEPEHUS TEMIEPATYPhl U BIAXKHOCTH
BO3/yXa B CTallMOHAPHBIX, SKCIECTUIIMOHHBIX YCIOBHUAX, a TaKXe€ B MPOMBIIUICHHBIX U OBITOBBIX
nomenieHusax. HukennupoBaHHas U MONMPOBAaHHAS MMOBEPXHOCTh MCHUXPOMETPA XOPOIIO OTPa)kaeT
COJIHEYHBIE JIyYH.
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Puc. 13. AcniupaliuOHHBIN ICUXPOMETP

@u3N4eCKU NPUHLNI JEHCTBUS aCIIMPALMOHHOIO IICUXPOMETpa TAKOM K€, KaK U CTAHLIM-

OHHOT'O, HO OH COJEP>KUT acCHHUPAIMOHHOE YCTPOUCTBO (BEHTHUJISATOP), CO3JAIONIEE MPOTSHKKY BO3-
JyXa y pe3epByapoB TEPMOMETPOB C MIOCTOSHHON CKOPOCTHIO 2 M/C.
AcnupallMOHHBIA TICUXPOMETP TaKKE€ UMEET JIBa TEPMOMETPA MEHBILIETO pa3Mepa, HO C TOH XKe 11e-
Hoit nenenust (0,2°C). Ipenens! mkan TepMoMeTpoB ot -31° 1o +51°C. OHu nmomenaroTcs B MeTa-
audeckyro ompaBy. OmpaBa cocTOMT M3 TPyOKH, pa3/iBaMBaroOlIeHCs KHU3Y, U OOKOBBIX 3alluT.
Bepxuuii xoHen TpyOKH COEIMHEH C aclUpaTopoM, MPOCACHIBAIOIIMM Hapy>KHBIA BO3IYyX uepes
TPYOKH, B KOTOPBIX HAXOAATCSA pe3epByapbl TEPMOMETPOB. ACIHpPATOp MMEET MPYKUHHBIA Mexa-
Hu3M. [IpyxuHa 3aBoauTcs KitouoM. TpyOKu caenaHsl IBOWHBIME. Pe3epByap mpaBoro TepMOMET-
pa 0OBEpHYT KOPOTKO OOpE3aHHBIM OATHCTOM.

Ilepen HabmOaeHUEM TICUXPOMETP BBIHOCAT M3 MOMELIeHUs 3UMOi 3a 30 MHH, a JIeTOM 3a
15 mMun. baTtuct cMaurBaio ¢ TOMOIIBIO PE3MHOBOM TPYILIN C MUMETKOW JETOM 3a 4 MHUH, a 3UMOH
3a 30 MuH 10 cpoka HabmoaeHus. [locae cMaunBaHus 3aBOJST acIUPATOP, KOTOPBI B MOMEHT OT-
cyeTa JOHKeH paboTaTh MOJHBIM X0o10M. [ToaToMy 3uMoOit 3a 4 MUH 70 OTCYETa HY)XHO €r0 BTO-
PUYHO 3aBECTH.

Bo Bpems oTcuera creayer cTosTh Tak, 4TOOBI BeTep ObLT HAMpaBlieH OT NMpuOopa K HaOJIro-
narento. Ilpu cuinbHOM BeTpe CKOPOCTh aclupanuy Hapymaercs. YToObl HCKIIIOYUTh 3TO, HA acIu-
paTop C HAaBETPEHHOW CTOPOHBI HAJIEBAIOT BETPOBYIO 3aluTy. OHA 0/1€BaETCs MPU CKOPOCTAX BET-
pa 6onee 4 M/c.

XapaKTepUCTUKU BIAYKHOCTH BO3/4yXa BHIYUCISIOT MO MCUXPOMETPUUYECKUM TaOIHUIIaM.
I'mrpomerpudeckuii METOx

'urpoMerpuueckuii METO U3MEPEHUS BIAXKHOCTU BO3/JyXa OCHOBAaH Ha CIIOCOOHOCTH Tel
ajicopObupoBath (MOTJIOIIATH) BOJASHOW Map M3 BO3/AyXa U B PE3yibTare 3TOro J1eOopMHpPOBATHCS
WIM MEHATH (PU3HUECKHEe CBOMCTBA.

I'urpomerpsl

B nacrosmee BpeMss Ha CEeTHM NPUMEHSIOTCS JIBa TUIIA TUTPOMETPOB: BOJIOCHOM M IIEHOY-
HbId. OHM OTJIMYAIOTCA TOJIBKO MPUEMHON YacThIO: Y IEPBOTO 3TO 00E3KUPEHHBIHN (00paboTaHHBIN
B 2QHUpe U COUPTE) YETOBEYCCKUM BOJIOC, OOIAMAIONIMI CBOMCTBOM H3MEHSITh CBOIO JJIMHY IO
BIIMSTHUEM M3MEHEHMSI OTHOCUTENIBHOM BIIAXXHOCTH, Y BTOPOT0 — TUIPOCKONUYECKAsT OPraHUYECKas
IUIEHKA, CIIOCOOHAass U3MEHATh CBOM JIMHEHHBIE pa3Mephl MPU U3MEHEHHH OTHOCUTEILHONW BIIAXKHO-
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CTH.

Bonocnoti euepomemp OH npenHazHaueH ISl U3MEPEHUSI OTHOCUTEIBHOM BJIAXKHOCTH BO3-
IyXa | HauboJjee pacmpoCTpaHeH Ha ceTu Mereoposornyeckux cranuuid. Eme B 1783r. Coccrop
BIIEPBBIC U3TOTOBUJI TUTPOMETP, MPUMEHUB 00€3)KUPEHHBIN BOJIOC.

[Ipy WM3MeHEHMH OTHOCHTENHHOM BIQXXHOCTH BO3JyXa M COOTBETCTBYIOIIETO W3MEHEHHUS
JUTMHBI BOJIOCA CTpEJIKa IMOJ JIEWCTBHEM Ipy3UKa MEpEeMEIIaeTcs OTHOCUTENBHO HIKalbl. Tak Kak
CBSI3b MEXKIY YAJUHEHHEM BOJIOCA U OTHOCUTENLHOM BIIaXKHOCTBIO BO3/lyXa HE JIMHEHHAs, TO IIKaa
TUTpOMETpa HepaBHOMEpHas. [Urpomerp paccumtaH Ha paboTy mpu temmeparype oT -50 1o
+55°C. Ilpenensr n3mepenus BiaxxkHoctu oT 30 no 100%, nmorpemnocts uzmepenus +10%. Llena
neneHus mkaibl 1%. OTcyeTsl qenaoTcs 0 LEeI0ro ASICHUs IIKaJbI.

|
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Puc. 13. BonocHoit rurpomerp: 1 — Boisoc, 2 — paMmka, 3 — cTpenka, 4 - mkana

IIpu Temmeparype Bo3ayxa HIke -10°C rurpomMerp Ciay)XMT OCHOBHBIM HpHUOOpPOM
JUIsL  U3MEpEeHMs] BJIAKHOCTH Bo3ayxa. I[lpubop sBiIsSeTCS OTHOCUTENBHBIM, U MO3TOMY
JUIS TIOJy4EeHHS] JEUCTBUTENBHBIX 3HAYEHUW OTHOCHUTENIbHOM BIAXXHOCTH BO3AyXa B 3MMHEE
BpeMs (mpu Temneparypax Hmwke -10°C) B moka3zaHusS THUTPOMETpa BBOIST IIONPABKH,
KOTOpbIE OMNpEAENSIIOTCA Ha OCHOBAaHMM TMAapaUIEIbHBIX W OJHOBPEMEHHBIX H3MEPEHHI
10 CTAaHUMOHHOMY TIICUXpOMETpY MW TUrpoMeTrpy B Tedenwe 1-1,5 wMecsma 10
HACTYIUIEHUs] YCTOWUYMBBIX Temmeparyp Huwke -10°C. I[Io »>TMM U3MEpEHUsIM CTPOUTCS
rpaduk cBSI3W MEXIy MOKa3aHUSMHU IMCHUXPOMETPAa U TUTPOMETPA, MO KOTOPOMY M OIpeesieTcs
HOTIpaBKa.

I'urpoMeTp ycraHaBiIMBaeTCs B ICUXPOMETPUUECKON OyJIKEe M KPEMUTCS Ha IITATUBE MEKIY
CYXUM U CMOYEHHBIM TEPMOMETPAMHU.

Ilnenounvi  euepomemp . Ilpubop COCTOMT W3  YYBCTBHTEIBHOTO  JJIEMEHTA
B BHUAC KpymIod auadparMel, U3 OpPraHMYECKOM TMJICHKH, NEpeAaTOYHOro YCTPOMCTBA,
CTPEIKM M METAUNIMYECKOM paMKH, Ha KOTOpOW Kpemsitcs netanu. [locTossHHOe HaTsKeHue
IUIGHKA 00eCreYnBaeTcsi TPY3UKOM. l'urpomerp paccuutan Ha paboTy B JUamna3oHe
temriepatyp ot -60 go + 35 °C. IIpenensr nzmepenus BiaxHoctd ot 30 no 100%, morpemHocTs
n3mepenus £10%, uena aenenus mkansl 1%. lllkana, B oTau4re OT BOJIOCHOTO TUTPOMETPA, PaB-
HomepHas. OH Xxopomio paboTaeT B KIMMATHYECKUX YCIOBUAX C HHU3KOM TeMIepaTypoi
Y BBICOKOW OTHOCUTEIBHOM BIIAXKHOCTBIO.
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Pucynoxk 14. [Inenounslii rurpomerp: 1 — mieHka, 2 — ctpenka, 3 - mkana

Tuepoepagol. 151 HEMpepbIBHON pETHCTpAIi U3MEHEHUH OTHOCUTEIHHON BIIAYKHOCTHU HC-
MOJIb3YIOT CAMOIMCIIBI — TUTPOrpadbl

|'

o ||

Puc.15. T'urporpad

[TpueMHOM YacThIO BOJIOCHOTO THrporpada sBisercss My4yoK 00e3)KMPEHHBIX YeJTOBEYECKUX
BOJIOC, MPUKPEIUICHHBIN K paMe, U3MEHEHHUE IIUHBI KOTOPOTO C MOMOIIBI0 CUCTEMBI PHIYAaroB Iie-
penaercs Ha CTpenkKy U Ha nepo. CepeanHa myyKka BOJIOC HaJZleTa Ha KPIOUOK, KOTOPBIA ¢ MOMOIIIBIO
CIIEIIMAILHOTO YCTPOMCTBA CBs3aH CO cTpenkou. HaTsokeHune mydka BOJIOC CO3JAETCS TPY3HKOM.
N3menenue AJIMHBI BOJIOC IMPU HW3MCHCHUHA OTHOCHUTEJIBHOM BIIAXKHOCTHU BO31yXa IMCpeaacTCsa Ha
CTpPEJIKY C 3aKpEIJICHHbIM Ha €€ KOHIIE IepPOM, 3alOJIHSIEMbIM YepHIIaMU. YacoBOl MEXaHU3M Y
rurporpada Takou xe, kak u 'y repmorpada.

['urporpad He sBiIsIETCS aOCONIOTHBIM MPUOOPOM, M JIJIsT OTPECICHUSI TI0 HEMY OTHOCH-
TEJILHOU BIAXXHOCTH BO3JyXa BBOAAT NOIIPABKH, KOTOPBLIC ONIPCACIAIOT 110 rpaq)mcy, COCTAaBJICHHO-
My Ha OCHOBAaHUU CpPaBHEHMs 3HAYEHHI OTHOCUTEIbHOM BIA)KHOCTH BO3/yXa B CPOUHBIE Yachl, MO-
Jy4YEeHHBIE IO ICUXPOMETPY, ¥ 3HAUYSHH, CHATBIX C JIEHTBI TUrporpada ¢ TOYHOCTHIO 10 1%.

[Inenounslit rurporpad OTIMYaeTCs OT BOJOCHOTO TuUrporpada TOJbKO YyBCTBUTEIbHBIM
JJIEMEHTOM.

3AJTAHUE

1. HabGmroieHust Mo CTaHIIMOHHOMY TICUXPOMETPY
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2.
3.
4,

OTtcuutath AecsThie A0 IPajycoB Ha 0O0UX TEPMOMETpax, MOCIE Yero OTCUUTATh U 3aIlu-
CaTh LeJbIE IPATYCHI.

CHSATB OTCUET MO PTYTHOMY OapoMeTpy.

BBectn He0OX0IMMBIE TONPABKHU B TIOKa3aHUSI TEPMOMETPOB U ODapomeTpa

[To ncuxpomeTrpruyeckuM TabIUIAM OMPEEIUTh XapaKTEePUCTHKU BIaKHOCTH

2. HaGxnroieHus 1Mo acupauuoOHHOMY TICUXPOMETPY

1.

2.
3.
4,

YKpenuTh ICUXPOMETP B IITATHBE M MPOBECTH HaOMIOAeHUs. [|j1st 3TOro HabpaTh B PE3UHO-
BYIO TPYIIYy BOJbI, HAJIETh HA HEE 3aKUM, MTOJOTHATh BOJY B MHUIIETKE 10 YKa3aHHOM METKHU
Ha CTeKJIe. 3aTeM BBECTH MHIETKY B TPYOOUKY, TJie HAXOIUTCS TEPMOMETP C OaTHCTOM.
Boerxmas 3-5 cex( mms Toro, 9roObl 0ATUCT MPOMMUTAIICS BOJOW) OTKPHITH 3QKHM U TEM Ca-
MBIM OITYyCTHUTh BOAYy B rpymury. HykHO ocTeperaThcs, 4TOOBI B MOMEHT CMauyWBaHHS HE
Ha)XKaTh HA TPYIIy, TaK KaK IMPH 3TOM BOJIa MOXKET MOIMACTh 10 COSAMHHUTEIHHOU TPpyOKe Ha
CyXOH TEPMOMETp, a TAaK’K€ CMOYUThH CTEHKH 3alTUTHON TPYOKH Y CMOYEHHOT'O TEPMOMETPA,
oTuero HaOmoneHus: OyayT HeHanexkHble. [locie cMauyMBaHUS 3aBECTH KIIFOUOM BEHTHIIS-
TOp W 3aMETUTh BpeMms. Uepe3 4 MUH TOCIIe 3aBOJia CAENAaTh OTCYETHI, TaK K€ KaKk W Ha
CTAHIIMOHHOM TICUXPOMETPE.

CHSTB OTCUET IO PTYTHOMY OapoMeTpy

BBectn He0OX0IMMBIE TONPABKHU B TIOKa3aHUSI TEPMOMETPOB U ODapomeTpa

[To mcuxpomMeTprudecKuM TabJIUIaM ONIPEACIIUTh XapaKTEPUCTUKH BIAKHOCTH

Bonpocsl k Teme:

Uto Takoe BIaKHOCTh BO3/1yxa?

Uro Takoe B1aroobopot?

KakoBo coneprkanre BOISTHOTO mapa B atMmocdepe?

Urto Takoe KoHIEeHCcaALUs?

B yem cyTh rurpomeTpruyeckoro crnocoda H3MEpeHHsl BIaXXHOCTH BO3Ayxa?
B uem cyTh ICUXpOMETPUYECKOTO CII0C00a U3MEpPEHUS BIAKHOCTH BO3TyXa?
UTto Takoe To4Ka pochl?

UTo Takoe OTHOCHUTEIbHAS BIAKHOCTh BO3/1yXa?

. Uro Takoe abCOIIOTHAS BIAXKHOCThH BO3TyXa?

0. I'me ycranaBnuBaroTCst IpUOOPHI JIJIs1 H3MEPEHUS BIAXKHOCTH BO3ayXxa?

1. Kakoii MeTo HCTIOIb3yeTCsl IPU U3MEPEHNH BIIAXKHOCTH B YCIOBUSAX HU3KUX TEM-
neparyp?

12. KoHCTpYKTHUBHBIE OCOOEHHOCTH TUTPOMETPOB

13. KOoHCTpYKTHBHBIE OCOOCHHOCTH TICUXPOMETpa

14. METEOPOIOTHYECKUX TEPMOMETPOB

15. Llena neneHus mKanbl TEpPMOMETpA

16. Kakue »XuaK0CTH HCIIOJIB3YIOT B TEPMOMETPaAX?

17. B uem 3akiro4aeTcsi TOUHOCTh U3MEPEHUS?

18. Kakue cymecTByIOT TEMIIEpAaTypPHBIE IIKAIIbI?

e~ A e

JladopaTopnasi padota 66. 3mepenne atMochepHBIX OCAIKOB.

Lenb paboThl — MOMYYUTH MPECTaBICHHE 00 YCTPOUCTBE MPUOOPOB JUISI U3MEPEHUS OCATKOB, UX
YCTaHOBKE W METOJMKE IPOBEICHUS HAOIIOACHHUN

3anaun paboTHI:

l.
2.
3.

N3yunTh METOIMKY U3MEPEHUST aTMOC(EPHBIX OCAIKOB
O3HAaKOMHUTHCS C OCOOCHHOCTSIMH HAOTIOACHUIN 32 OCaIKAMH B JIECY
N3yunTh KOHCTPYKIIHIO TprOOpa

CpenctBa: ocankomep TpeTbsikoBa, CHETOMEpHas pelika, U3MEPUTENIbHBII CTaKaH
3aganue:

1.

®Dopma A

W3y4nTh yCTpOWCTBO M MPUHIIMIT ACUCTBUS MPHOOpA, YCTAHOBKY M METOIHMKY M3MEPEHUS
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aTMOC(EpHBIX OCAIKOB
2. TlpoBecTr HaOMIOACHUS 32 CHEKHBIM TOKPOBOM
3. IlpoBectn n3mepeHre KOJIMYECTBA BBIMABIINX OCAIKOB
PesynbraThl: U3yueHHe yCTpoicTBa mpubopa AIsl M3MEpEHUs: aTMOC(EPHBIX OCATKOB U METO/AU-
Ky u3Mepenusi. U3MepuTh KOJUYECTBO BBINABIINX OCAJKOB U MTPOBECTU HAOIIOEHUS 32 CHEKHBIM
MOKPOBOM M PE3YJIbTaThl U3MEPEHUI IPEICTABUTD B BUIE TaOIHIIBI.

ATMoc(hepHbIe ocalki pa3iessioTCs Ha JBe OCHOBHBIC I'PYMIBI: OCA/KH, BHIMAJAIOIINE U3
00J1aKO0B,- 103K/1b, CHET, TPaj, KpyIa, MOpOCh U JIp.; OCaAKHU, 00pa3yronirecs Ha MOBEPXHOCTH 3€M-
JM ¥ Ha MpeaMeTax B pe3yibTaTe HEMOCPEICTBEHHON KOHAEHCAMU WM CYOIMMAIMH BOJSHOTO
napa u3 BO3JlyXa, - poca, HHel, "3MOPO3b, FOJIOJNE.

Ha MeTeoposiornyeckux CTaHLIMAX H3MEPSAIOT KOJMYECTBO BBIMABIIMX OCAJKOB IEPBOU
TPYIIBI U PETUCTPUPYIOT HAYal0, KOHEIl 1 HHTEHCUBHOCTH BCEX BUOB OCA/IKOB.

H3mepenne ocaakoB, BHINABIIKNX U3 001aKOB

KonnyecTBO 0caakoB BhIpaKAIOT TOJNIIMHON CJIOS BOJBI B MIJIJTUMETpaX, KOTOPHIH 00pa3o-
BaJicsl ObI HA TOPU30HTAILHON TTOBEPXHOCTH MPH OTCYTCTBUU CTOKA M ITPOCAYUBAHUS B ITOYBY.

[Tpubopsl, ¢ MOMOIIBIO KOTOPHIX MPOU3BOJUTCS U3MEPEHUE OCAJAKOB, HA3BIBAIOTCSA OCAIKO-
mepamu (goxzaemepamu). [1o KOHCTPYKIIMM OHHM OYEHb MPOCTHI: MPUEMHBIM COCYJIOM CITY>KUT IIH-
JUHAPUYECKOE BEIPO C ONpeAeNIeHHOW IJIOMAAbI0 MOMEPEUYHOI0 CEUEHHUs, yCTaHAaBIMBAaEMOE Ha
cTosbe Tak, 4ToObl BEpXHUHN €ro Kpail HaxoJuJICs Ha BBICOTE 2 M OT MOBEPXHOCTH 3emiiu. Heobxo-
JUMOM 4acThlO OcaJKkoMepa SIBISETCs 3allMTa, CIy)Kallas JJis YMEHbIIEHUs 3aBUXpPEeHU, 00pa3y-
IOIIMXCSl B BO3YLIHOM IOTOKE y MPUEMHOT0 BEpa, a TaKKe JJIsi YMEHBIICHUS BBIAYBaHHs CHEra
u3 ocaakomepa. [lmaHodHast 3ammra crmocoOCTByeT pa3ApOOJICHHIO M OOJIbIIIEMY OCIA0JICHHIO BO3-
JQYUTHOTO TIOTOKA OKOJIO TIPUEMHOM YacTH, YTO MPUBOAMT K YBEITMUECHUIO COOUPAEMBIX OCa/IKOB.
Ocankomep TpeTpakoBa

Ocanxomep TpeThsikoBa SIBISICTCSI OCHOBHBIM NPHOOPOM JISi U3MEPEHHS OCAJKOB Ha Me-
TEOPOJIOTUYECKUX CTAHIUAX.

B xoMIiekT ocajkoMepa BXOJAT IUIAHOYHAS 3alllUTa, TaraH JJIs yCTAaHOBKH BeJpa Ha CTOJI-
Oe, nBa MPUEMHBIX BeApa, OJIHA KPBIIIKAa K HUM, U3MEPHUTENbHBIM cTakaH. [IpuemHas muiomans
Beqpa paHa 200 cMm?, ero Beicota 40 cM. [l peloTBpalieHUs BbILYBAaHHS U UCTIAPEHUS 0CAIKOB
B HIKHEH MMOJIOBHUHE BeJpa BlasHa KOHYCOBUIHAS Auadparma, oTBepCcTUE KOTOPO B JIETHEE BpeMs
3aKpbIBaeTCsl BOPOHKOU. JIJIs cIMBa OCaJKOB M3 BeApa MoJ JuaparMoil Ciy>kuT OTBEpCTHE ¢ HOC-
KO ¥ KoJsmaykoM. Benpo ycranaBnuBaercsi B TaraH, po4YHO MPUKpPEIICHHBIN K cTonOy. [Ipu cmene
BeJIep B CPOUHBIEC Yachl HAOIOICHUH BEPO 3aKPhIBAETCS KPBIIIKOIA.

3amuTa ocagKoMepa COCTOMT U3 16 M30THYTHIX TpareUueBUIHBIX MJIAHOK, CKPEIJICHHBIX
CBOMMH BEpXHHMHU M HIJKHUMH OCHOBAaHMSIMU Ha CHEMAIbHBIX KoJbIax. OHAKO 3alIuTa MOJIHO-
CTBIO HE MCKJIIOYaeT BIMSHMS BeTpa. [loaToMy 171 yCTaHOBKHM OcajKkoMmepa BbIOMparoT Haubolee
3alUIEHHOE OT BETPa MECTO Ha METEOpOJIOTHYecKoi miomiaake. Ho mpu 3ToM OH A0KEH OBITh
JIOCTATOYHO YJAJIEH OT MPEAMETOB, C KOTOPBIX HE TMoMajgai Obl B HETO CHET, M KOTOPbIE 3aKPbIBAIH
OBl €ro OT JOXK/IS.
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Puc. 16. IlmoBuorpad (nepennwnii mian), ocagkomep TpeThbsikoBa (3aIHUM T1J1aH)

KonnuecTBo BBINIABHIMX OCAIKOB M3MEPSIOT YEThIpe pa3a B cyTku: B 3,9,15 u 21 ygac. Ilpu
M3MEPEHUH BEJIPO 3aKPbhIBAIOT KPBIIIKOW, CHATONW C MPUHECEHHOTO BTOPOTO BEAPA, BEBIHUMAIOT €ro
U3 TaraHa W CTaBST BTOPOE BEAPO B TaraH. Bempo yHOCSIT B MOMENICHUE CTAHIIUH, T/I€ CKOTIUBIITY-
10CsI BOJY Yepe3 CIIMBHOM HOCOK BBUIMBAIOT B U3MEPUTENbHBIN CTaKaH.

W3meputenbHblil cTakaH ocagkomepa umeer 100 nenenunii. LleHa kaxnoro neineHus: paBHA
2 cm’. Ilpu npuemHoit montaay Beapa B 200 cm? Takas BenmdunHA cooTBeTCTBYET 0,1 MM BBICOTHI
CJIOSl OCAZKOB B Beape. Ecnu KOMMYecTBO OCAAKOB MPEBHIMIAET €MKOCTh CTaKaHa, UX U3MEPSIOT B
JIBa WJIK HECKOJIBKO MTPHEMOB.

Ecnu ocanku TBepable WM CMENIAHHBIE, TO U3MEPEHUS MTPOU3BOIAT TIOCTE TOTO, KaK 0CAIKH
pacTaror.

K u3mMepeHHOMY KOJIMYECTBY OCAJAKOB MPUOABISIOTCS TOMPABKH, YUUTHIBAIOIINE CMadHBa-
HUE 0CaJIKOMEPHOTr'0 COCy/Aa M YaCTHYHOE MX MCIApeHHe: JJIs OCaAKOB TBEPABIX B KOJIWYECTBE 0O-
nee 0,5 mm nonpaska +0,1 MM; ams Kuakux ocaakos 10 0,5 MM monpaBka
+0,1 mm, 6onee 0,5 mm momnpaBka +0,2 MM.

[TnroBUOTpad

[TnroBuorpad mnpenHasHaueH [JIs HENPEPHIBHOW PETHUCTPAllMU KOJIMYECTBA, MPOJIOJIKH-
TETHHOCTU U MHTEHCUBHOCTH BBIMIAIAIOMINX 0cakoB. OH COCTOUT U3 MPUEMHUKA U PETUCTPUPYIO-
e YacTu, 3aKII0YEHHON B METAIUTMYECKHUH miKkad BbICOTON 1,3 M.

B kadecTBe mpHeMHHKA OCAJKOB CIYXKUT OTKPBITHIN IIMIIMHIPUYECKUN COCYN C BOCTIPUHU-
Marorei miomanapo 500 cm?. Cobwuparormiasicsi B 9TOM COCyJie BOJa CTEKAET MO TPYOKe B pacIoo-
KEHHBIA HUXKE BOJIOCOOPHBIN COCYy, B KOTOPOM TOMEIICH MOIJIABOK C BEPTUKAIBHBIM CTEPKHEM
CO CTPEJIKOM U IIepoM Ha BepxHeM KoHIle. [lomnaBok mogHUMaeTcst o Mepe HaKOIIEHUSI 0CaIKOB B

®opma A Crpanuna 33 u3 49



MHUHHCTEPCTBO HAYKH U BEICIIEro oopazoBanus PO

o N ®dopma
VY bSHOBCKHI FOCYJapCTBEHHBIH YHUBEPCUTET

@ - Pabouast nporpaMma JUCIUILUIAHBL

cocyjie, U Mepo BbIYEpUYMBAET JIMHUIO Ha TMarpaMMHOM JIEHTE, YKPEIUICHHON Ha Bpalaroemcs oa-
pabane (c cyroynbIM oOopotom). [Ipu HamolHEHWH BOJOCOOPHOTO COCyZla BOJAa aBTOMATHYECKH
CIIMBAETCA uepe3 CTEKISTHHYI0 TPYOKy-cudoH. B MOMEHT ciuBa nepo ommyckaeTcsi 10 OTBECHOM JIH-
HUU Ha HYJIEBYIO OTMETKY rpaduka.

[To mtoBHOrpaMMe MOXKHO YCTAaHOBUTH HA4ajio U KOHEL, KOJIMYECTBO, MPOJOIKUTEIbHOCTD
0CaJIKOB, a TAK)KE€ MHTEHCUBHOCTD, T.€. KOJIMYECTBO OCAJKOB B €AMHUILY BpeMEHH (MM /MHH).

[TmroBuorpad ycTaHaBIMBAIOT PSIOM C OCAJIKOMEPOM Ha TOH ke BhicoTe (2M). OceHsbo, ¢
IpeKpaleHueM KHUJIKUX 0CaIKOB, ITIOBHOrpad yOUParoT C IIIOMIAIKH.

Habmtoienus 3a CHEXHBIM IIOKPOBOM

OCHOBHBIMU XapaKTEPUCTUKAMHU CHEXXHOI'O TOKPOBA SIBJISIOTCS €r0 BBICOTA M IJIOTHOCTb.
Pacrnonarast naHHBIMU 00 3THX BEJIMYHMHAX, MOKHO BBIYUCIIUTD 3aI1ac BOJbI B CHEKHOM IOKPOBE.

HaGnronenus 3a CHEKHBIM TTOKPOBOM COCTOSIT B ONPEACIICHUH HAJTMYHS CHEXXHOTO MTOKPOBA,
CTEMEeHH MOKPBITHUS UM OKPECTHOCTEW CTAaHIIMH, U3MEPEHUH €0 BBICOTHI U IIOTHOCTU. Kpome Toro,
HaOJIIOIAI0T 3a XapaKTEepOM 3aJIeTaHUsl CHE)KHOTO MIOKPOBA U €r0 CTPYKTYPOl, HATMYUEM U TOJIIIH-
HOM JIEITHONM KOPKHU U COCTOSIHHUEM TTOYBBI TIOJ] CHETOM.

Hanuune cHeXHOro NOKpOBa, CTENEHb NOKPBITUS W XapaKTep 3aJIeraHusl ONpEeAeisioTcs
€XeJIHEBHO B YTPEHHUHN CPOK HAOIIOACHUN MyTeM OCMOTpa BUAMMON OKPECTHOCTH CTAHIIMU C OJ-
HOTO U TOTO XK€ HanboJiee BO3BBIIIEHHOT0 MECTa BOJIM3H CTAHIMHU IO JecITHOauIbHOM mkane. [Tpu
9TOM 3alMCHIBAETCS] YUCIO JNECATHIX J0JEH MOBEPXHOCTH, MOKPHITON cHeroMm. Tak, eciau CHerom
MOKPBITA BCSI TOBEPXHOCTH (BuauMast), ctaBat 10, ecnu mokpeiTo okosio 0,3 BUAUMON OKPECTHOCTH,
TO 3anuckiBaeTcs 3 u T.11. Ecnu Habmonatorcst Hebonpmre nsaTHa (MeHee 0,1 9acTu MOBEPXHOCTH),
craBurcs 0.XapakTep 3ajeraHusi CHE)KHOTO MOKPOB OMpEeNseTcs BU3yaIbHO: paBHOMEPHBIN (0e3
Ccyrpo0OOB), YMEPEHHO paBHOMEPHBIM (HEOOJbIINE CYrpoObl), OUYe€Hb HEPABHOMEPHBINA (OObIIHE
CyrpoObI), CHET JIS)KUT TOJIbKO MeCTaMH. BBICOTa CHEXHOTO MOKPOBa M3MEpSETCS €XKETHEBHO B
YTPEHHUN CPOK HAOJIOEHUN MO TPEM IMOCTOSHHBIM CHETOMEpPHBIM peiKaM, yCTaHOBJIEHHBIM C
OCEHU Ha METEOPOJIOrMuecKol Iuiomaake. Takxke NpoBOAAT CHETOMEPHBIE ChbEMKH 110 MapUIpyTy,
M3MEpPss BBICOTY CHEKHOTO IMOKPOBAa MEPEHOCHOW CHeromepHoi perkoit yepe3 10 wim 20 M, a
MJIOTHOCTh CHETa C MOMOIIbI0 BecoBoro cHeromepa uepe3 100 mmu 200 m.

CueromepHas perika

[TocTosiHHAs cHEroMepHas peiika MpeacTaBiseT COOON IEPEBSIHHBIM OPYCOK JUTMHOM OKOJIO
2M U IMIUPUHON HE MEHEee SCM, pa3MEUECHHBIN U pacKpalleHHbId HA CAaHTUMETPOBBIE feneHus. Oce-
HBIO NPH YCTAHOBKE PEWKH BOMBAIOT B 3€MJIIO JIEPEBSHHBIN 3a0CTPEHHBINA CHU3Y OPYCOK UIMHON
30-40 cM ¢ 3anuJIEHHON CTYINEHBKOW, KOTOpas JOJKHA HAXOJIUTHCS HA YPOBHE 3€MHOM MOBEPXHO-
cti. Ha 3Ty cTyneHbKy yCTaHaBIMBAIOT peiiKy, IUIOTHO MPUKPENUB ee K Opycky. [Ipu HaGmoneHu-
X OepeTcsi OTCYET ¢ TOUHOCTHIO 10 1 cM. IIpu 3TOM OTCUMTHIBATH HAJlO BCETa C OJHOTO M TOTO Ke
MecTa, MOAXO0/ K peiike He OJmxKe , 4eM Ha 2M.
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Puc. 17. IlocTosiHHast cHeroMepHas perka

[TepenocHasi cHETOMEpHasi peKa- 3TO JIEPEBSIHHBIA MPSAMOYTOJIBHBIA Opycok mmuHoin 180
CM, IIMPUHON 4 CM ¥ TOJIIUHON 2 CM, CHaOKCHHBIH METaNIMYeCKUM HakoHeYHHKoM. Ha omHoU
CTOpOHE OpycKa HaHECEHbl CAaHTUMETPOBbIe AeneHus. Ilpu morpykeHuu peiku B CHEr cledyer
OBITh YBEPEHHBIM, YTO peiKa JIOMIa IO MOBEPXHOCTH MTOYBHI.

Habmtoienust 3a rojoaeiHo - U3MOPO3EBBIMU OTIIOKEHUSIMU

Ha meTreoponornyeckux CTaHIUSAX OMPEACNSIOTCS CIEIYIOLINE XapAKTEePUCTUKU TOJIO0JE-
HO-M3MOPO3€EBBIX OTJOKEHHI: BHJ TOJOJEIHO-U3MOPO3E€BOr0 OTIIOKEHUS; MPOAOJIKUTEIBHOCTD
obneneHeHus (BpeMs Havajla W OKOHYAHUS SIBIICHUS); pa3Mephl OTIOKEHHS HA TIPOBOJIC; Macca OT-
JIO’)KEHMSI Ha OJTHOM METpe MPOBOAA; XOJ PA3BUTHS IIPOLECCA TOJOJETHO-U3MOPO3EBOTO OTIOKE-
HUSI.

Habmroienust mpoBoAsITCA Ha TOJIOJIETHOM CTaHKE, pacloJI0KEHHOM B CEBEPHOM 4acTU Me-
TEOPOJOTnYecKOor miomaaku. CTaHOK COCTOUT U3 TPEX CTOCK C YKPEIUICHHBIMU HA HUX JABYMsI Ia-
pamMu MPOBOJOB, KOTOPBIE CIyKaT MPUEMHUKAMU OTJIOXKEHUH jbaa. B mumane croiiku oOpa3yroT
IpsIMOM yTOJI, OJTHA CTOPOHA KOTOPOTO HampaBlieHa C ceBepa Ha T (MEpUAUOHANIBHAS), a IpyTas- ¢
3amaaa Ha BOCTOK (mmpotHas). [IpoBoga nmunoit 90 cm, nuamerpom 5 MMm. [Ipu BbICOTE€ CHEXHOTO
nokpoBa 710 50 cM HIKHHE MTPoBoJa HaxoasaTcs Ha BhicoTe 190 cm, a BepxHue —Ha BbicoTe 220 cMm
HaJ MOBEPXHOCTHIO MOYBHIL. [Ipu Oobieill BBICOTE CHEXHOTO MOKPOBAa COOTBETCTBEHHO U OOJIbIE
BBICOTA MOJIBECKU ITPOBOIOB.

Hwuxuaune npoBosa npu HaOIOIEHUU HE CHUMAIOTCS, HA HUX U3MEPSIOT MOMNepevHble pa3me-
pbI oTIIOKEeHUs. BepxHue npoBoia CHUMAIOTCS JIsl ONPEACIICHUs] MAacChl OTIOXKEeHUs. J1Jist 3TOH 11e-
JIM Ha BEPXHUU MPOBOJ HAJEBAIOT CIIELMAIBHYIO BaHHY, 3aKPBHIBAIOT €€ U BMECTE C MPOBOAOM IIe-
PEHOCAT B MOMeEIIeHHE. BMecTo CHATOro nmpoBoja yCTaHABJIMBAKOT 3allaCHOW. Maccy OTIIOXKEHHUS
Ha yJacTKe MPOBOJIA IJIWHOM 25 cM (JINTMHA BaHHBI 25 CM),0Ka3aBIIETOCS B BaHHE, ONPEACIISIOT T10-
cJle TasHUS C TIOMOIIBIO H3MEPUTENHLHOro cTakaHa ( B cM’).Macca OT/I0XkKeH s B TPaMMAaX YHCIIEHHO
paBHa 00beMy B KyOMYECKHX CaHTHMETpax. 3aTeM YMHOKEHHEM Ha 4 ONpenessiioT Maccy OTJIO0XKe-
HUS, TPUXOJSUTYIOCS HA | M IMHBI POBOJA.

Pasmeps! 0TII0KEHHMS U MacCy ONPENENSOT MOCe MPEKPALEHNUs HApaCTaHUsS OTJIOKEHUS.
HaGmronenus mpoBOAST KaKIbIe JIBA yaca.
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Ocaaku, o0pasylommecsi Ha MOBEPXHOCTH 3eMJIM M HA NPeAMeTax

Poca nipencraBnsier co0o0il MeNKHUe KanedbKy BOJbI, MOSIBIISIONINECS HAa TIOYBE, TPABE U TO-
PU3OHTAIBHBIX MPEeIMETaX B HOYHOE BpeMs CYTOK IPU IOJOKUTENbHON Temmeparype. OOpa3oBa-
HHUE pOChl 00YCIIOBIECHO KOHJAEHCAIMEN BOJSHOIO Mapa M3 BO3/yXa B pe3yJibTaTe paJualliOHHOTO
U3ITyYEHUs U OXJIaKIEHUS 3eMHOI noBepXxHOCTH. Yaiie Bcero oHa HabmogaeTcs mpu 6e300J1auHOM
HeOe, Kor/ia U3JIy4eHUe YCHIIMBACTCA, U IIPH C1a00M BETpe U LITHJIE.

Hnueii — 510 TBEPIBI MEIKOKPUCTATUTMUECCKUN OCAIOK, 00pa3yrONIUics , KaK MPaBUiIo, Ha
TOPU30HTAIBHBIX [IOBEPXHOCTAX B PE3yJIbTaTe UX PAJAUALMOHHOIO BBIXOJA)KMBAHMsI, HO IPU OTPH-
LaTeIbHBIX TEMIIEpATypax.

H3mopo3e — Oenblii, PHIXJIBIA OCANAOK KPUCTAJUIMYECKOTO WM 3EPHUCTOTO CTPOEHUS,
HaOJIOTAIOIUIICS Ha BETBSX JIEPEBBEB, MPOBOJAX U APYTUX MPEAMETaX B MOPO3HYIO MOToay Ipu
cy1a0bIX BeTpax. YCIOBUSAMH, OJAronpUsATCTBYIOIIMM OOpPa30BaHMUIO KPHCTAIMUECKOW M3MOPO3H,
ABJISIETCSl HATMYME JIEASHOIO TyMaHa WM WIJ, HapsIIuX B BO3AyXe, KOIJa OTHOCUTEIbHAS BIIAXK-
HocTh O6mu3ka Kk 100%. B 3ToM ciydae KpUCTasUIbl, YK€ OCEBIIME Ha MPEAMETaX, SBISIOTCS sIpaMu
cyOnuManuu, BOKpYT KOTOPBIX MPOUCXOAUT OBICTPOE HapacTaHUE MYLIUCTON OaXpOMBbI U3 JIEISTHBIX
KpuctaioB. Kpucrammyeckass ©3Mopo3b HAOJIIOAAETCsl Yalle BCEro NMpU TeMIepaType HIKE -
15°C.3epuucTas u3Mopo3b 00pa3yeTcsi BCISACTBUE HaMEP3aHMs Ha TPEeAMETax MePeoXIaKISHHbBIX
Karnenb TymaHa. Ee HapacTaHHio criocoOCTBYIOT OOJBIINE CKOPOCTH BETpa, T'yCTOM TyMaH U He-
6oJb110# MOpo3 (vame -2...-7°C).

TI'ononeod — cnoit MaToBOro WJIM IPO3PAvYHOrO JibJla, HAPACTAIOLIET0 HA 3€MJIE WM pa3iny-
HBIX [TpeIMeTaxX BCIIEJCTBUE 3aMep3aHusl Karelb ePeoXJIaXACHHOTO JOXKIS Wik MOpocu. OOBIYHO
rononexa ObiBaeT mpu cnabeix Moposax (ot 0 go -5°C). Munorna oOpa3oBanme rooieaa HabmoaeT-
Cs U MPHU MOJOXKUTEIBHON TeMIlepaType, KOorja MPOUCXOAUT pe3Kas CMEHa BO3AYIIHbIX Macc. Ha
MOBEPXHOCTU OXJIAXAECHHBIX IPEIMETOB, MMEIOIIMX OTPHULATEIbHYIO TEMIIEPaTypy, BBINAJAIOT
JIO%K1b UJTU POCa, KOTOPBIE TOTYAC 3aMEP3aA0T.

Bonpocsl k Teme:

Yro nmpeacTaBisitoT cobori atMocdhepHbIe OcaaKu?

Ha xakue rpynmsl pazaenstorcss aTMoc(epHble OcaaKu?

Kaxk BpIpakaroT KOJMYECTBO OCAIKOB?

Kak HazpiBaetcst mpubop /Ui U3MEPEHUs 0CaAKOB?

KakoBa KoHCTpyKIUsl ocagkomepa?

KaxoBbI OCHOBHBIE XapaKTEPUCTUKN CHEXXHOI'O TOKpOBa?

Kax BBIYMCIIAIOT 3a1ac BOJbI B CHEKHOM ITOKpOBE?

B yem 3akimoyaroTcs HaOIIOACHUS 32 CHEXHBIM IOKPOBOM?

Yro mpeacTaBisieT co0oi CHeroMmepHas peika?
. Kak ycranaBnuBaeTcs cHeromepHas peiika Ha METEOPOJIOrMUECKOH IIoImaaKe?
. HazoBuTe ocanku, oOpa3syromuecs Ha MOBEPXHOCTH 3€MJIM U Ha MPEAMETax
. B uem 3akimroyaercs KIMMaTH4YECKOE 3HAUYEHUE CHEXKHOTO ITOKpPOBa?

e A A

—_
NN - O

3AJJAHUE

1. Onpenenuts BEIMYUHBI NPOJOJLKUTEIHLHOCTH OCAIKOB, KX CyMMBbI uepe3 10-MUHYTHbBIE UH-
TEpBabL.

2. BBIUKCIHUTH CPEIHIOI U MAKCUMAaJIbHYI0 HHTEHCUBHOCTh OCAJIKOB B MM /MHH.

HpOBeCTI/I N3MCPCHUC KOJIMYCCTBA BBIITABIINX OCAa/IKOB

4. TlpoBecTn HAOMIOACHUS 32 CHEKHBIM TTIOKPOBOM.

(98]

JladopaTopnasi padora 6 B. HaGmronenus 3a obnakamu.

[leas pa®OTHI — MONYYUTh MPECTaBICHNE O HAOIIOICHUH 3a O0JJaKaMH W METOJHMKE MPOBEIACHUS
HaOIIOAEHUI
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3amaun paboTHI:

1. Omnpenenuth Gpopmy 00JIaKOB

2. OnpenenuTth KOJIWYECTBO 00JaKOB

3. OmpeneneHue BBICOTHI HIKHEH IPAaHUIIBI 00JIAKOB (BU3YaJIbHO)
Cpenctsa: atnac ob6iakoB. HaGmroaeHus MpoBOASTCS HA OTKPBITOM IIJIOIIAIKE.
3aganue:

1. O3HaKOMUTHCS ¢ METOAMKON TPOBEICHMS HAOI0ICHUI 3a 00aKaMu

2. O3HaKOMUTKCS C aTIacoOM OOJIaKOB

3. TIpoBectu HaOmMIOIEHUS 32 O0JAYHOCTHIO
Pe3ynbTaThl: M3Y4HTh METOAMKY MPOBENCHUS HaOM0AeHUs 3a oOnakamu. [IpoBecT HaOMIOACHUS U
pe3yJIbTaThl HAOMIOCHUH TPEICTABUTH B BUC 3aITUCH.
Knaccudukanus oGmakon

XapakTepucTHKa 00JJaYHOCTH HY)KHa CHHOINTUKAM JUIS TIOJTYYCHHUS TaHHBIX O TEKYIIeH 1Mo-
roJie, ISl POTHOCTHYECKUX IIeNIeH, a Tak:Ke IIpU 00CTYKUBAHUU aBUAITUH.

HaGmronenus 3a 0071a4HOCTRIO COCTOST B OINPECIICHUH KOJIWYeCTBa 00JIaKoB, WX (GopMm u
BBICOTHI HaJ] YPOBHEM CTaHITUH.

[Ipu MeTeoposornueckux HaOMIOACHUSAX MPUHATA MOpdoIorudecKkas (110 BHEIIHEMY BHU/LY)
MEXIyHapOaHAs Kiaccu(UKaius o0yakoB, BKIOYaromas 10 pomoB, KOTOphIE B CBOIO OuYepellb
TIOJIPA3JICIISIOTCS Ha PSI/T BUAOB M PA3HOBHTHOCTEH:

Obnaka eepxnezo apyca pacnoiazarmcs Ha 8vilcomax bonee 6 km
1.ITlepucteie — Cirrus (Ci)
2.Ilepucro-kyueBsie- Cirrocumulus (Cc)
3.Ilepucro-crnouctsie- Cirrostratus (Cs)

Obaaxa cpeonezo apyca — Ha gblcomax 2-56 km
4.Bricokoky4deBbie- Altocumulus (As)
5.Beicokocnouctsie-Altostratus (As)

Obnaka HudiCHe20 Apyca — om 3eMHOU NOBEPXHOCU 0 8bICOMbL 2 KM
6.Croucro-kydeBbie — Stratocumulus (Sc)
7.Cnoucro-noxaeBbie- Nimbostratus (Ns)
8.Cnoucrtele- Stratus (St)

Obnaxka 8epmuKanbHO20 pa3eumusi — OCHOBAHUL 0DbIYHO PACNONALAIOMCA 8 HUJICHEM spyce, a

BEPULUHBL MO2YIM NPOHUKAMb 8 CPEOHUU U 8 BEPXHULL APYCHI
9.KyueBbie- Cumulus (Cu)
10.KyueBo-noxneBsie- Cumulonimbus (Cb)

Omnpenenenne GopM U KOIMIECTBA 0OTAKOB

Onpenenenue KonuyecTBa 00IaKOB, T.€. CTEIIEHb MOKPHITHUS Heba 0OIaKaMH, TPOU3BOAUTCS
BU3YAIILHO TI0 JIECATHOAIUTBHOM TiKane. HeoOXoMmMo OIEeHHT, CKOIBKO JIECSTHIX 0Jiei HeOecHOTro
CBOJIa 3aHATO OOJIaKaMH, CUUTasi MPOCBETHI MEXIYy obOjakamMH Kak He0Oo, cBOOOIHOE OT 00JIAaKOB.
OueHb HEOONBINE TIPOCBETHI B PacyeT He MPUHUMAIOTCS. bamn «0» cTaBUTCS PH OTCYTCTBHH 00-
JIAKOB, a TaK)Ke B TOM Cllydae, Korjaa obiakamu mokpeiTo MeHee 0,5 Oamna. Ecnu obnaka 3akpbiBa-
ot 0,1 HeGocBoma, craBsar 1 Oamn, 0,2 -2 6ayma u 1.1. [Ipyw moaHOM TOKpHITHH Heba obiakamMu
crapurcst 10 Oamnos. IIpu HanmMuuMKM NMPOCBETOB B 00JIAYHOM MOKpOBe, cocrapistomumx 0,5 Gamma
uim MeHble, mudpa 10 3akmodaercs B KBajapar [ .

[Tpu HaOMIOMEHUM OLIEHHMBAETCs 00IIee KOJIMYeCTBO 00JIaKOB Bcex sipycoB (oOrmrast oOmad-
HOCTh) ¥ KOJIMYECTBO OOJIAKOB TOJIBKO HIDKHETO sipyca (HMKHSS 00Ja9HOCTh). 3alUCh MPOBOIUTCS
B BUJIE IPOOU: B UHCITUTENE - 0011asi, B 3HAMEHATEIIe ~-HIDKHSAS 00JIaYHOCTb.

[Tpu onpenenennu Gopm 00JaKOB MOIB3YIOTCS MeXTyHaApOAHOW MOPGHOIOTHIECKON Kiac-
cudukanmen, npuBeeHHoN B Atiace obnakoB. [lo Atnacy obnakoB ompenensor Gpopmy, BUI U
Pa3HOBUIHOCTH 00JIAKOB.

[Mpumep 3anucu: 0/0 — sicao; 8/0 Ci - obnakoB HikHero spyca HeT; 8/3 Ci ,Cu — oOrmmas
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00s1a4HOCTh 8 OaJTOB, 00JIAYHOCTh HIDKHETO spyca , pecTaBieHHas obmakamu Cu, 3 G6ama.
HN3mepeHue BHICOTHI HUZKHEH IPaHUIbI 00J1aKOB.

[Ton BbICOTOM 007aKOB MOHUMAIOT BBICOTY UX HM)KHEW IPaHMIIBI Ha/l MOBEPXHOCTHIO 3€MITH.
B 0ocHOBHOM H3MEpSIIOT BBICOTY OOJaKOB HIDKHETO M cpeaHero sipycoB (He Bbime 2500 m). [pu
9TOM OTpEeNeTcsl BBICOTa caMbIX HU3KHMX 00iakoB. Ha meTreoponoruueckux craHuusx npeodia-
JIAIOIMM, a TIPU OOCITYy’)KMBAaHUH aBHALMU OCHOBHBIM METOJIOM M3MEPEHHsI BBICOTHI HHXKHEH rpaHu-
116l 00JIAKOB SIBJISIETCS CBETOJIOKAIIMOHHBIN METO/1. DTOT METOJ] pealiu3yeTcsl B UMITYJIbCHOM H3Me-
putene BeicoThl 001akoB IBO -1M. B HEKOTOpBIX ciydasx onpenereHrne BHICOTH HUKHEW rpaHu-
116l 00JITAKOB MO>KET BBIIOIHSTHCS IIAP-MUIOTHBIM METOJIOM.
Bonpocsl k Teme:
Yro takoe 001aKo?
Kak ob6pasyrorcs ob6maka?
B uem 3axirouarorcs HaOMrOIeHHUS 32 00JIAYHOCTHIO?
MesxayHapoaHas KiaccupuKaius 00JaKoB
Kak genst o6maka mo BeIcOTaM UX 00pa3oBaHus?
Kak nensrcs obnaka no ¢pa3oBoMy COCTOSIHUIO?
Urto Takoe sApa KOHACHCAUN?
Kak onienuBaercs konmuecTBo 0061aK0B HebocBone? KakoB cyTOUHBIN X0 001a9HOCTH?
Kakos rogosoii xox o0iayHoCcTH?
9. Kak npoBoasT onpenenenue KoauuecTsa 001akoB?
10. Kak onpenensitor popmy 061akoB?
11. Kak onpenenstoT BHICOTY HUKHEN TpaHUIbl 0071aK0B?
12. JIna kakux 1eeil HyKHbI XapaKTePUCTUKH 001aqHOCTH ?

3AJIAHUE

1. Onpenenutsb popMy 00IAYHOCTH U €€ KOJIUYECTBO.

PN R D=

Tema 7. Kiimmat U KauMaTooOpa3ywiiue npouecchl.
JlaGopaTtopnas padora 7.

[{ens pa®OTHI: 1aTh KOMIUIEKCHYIO KIIMMAaTUYECKYIO XapaKTEPUCTUKY TEPPUTOPHH
Samanus
1. Ha3zBath KIIMMaTOOOpa3yIOIIHe MPOIECChI

2. HazBatb reorpaduueckue ¢pakTopsl KIimMata

3.ITocTpouTh KOMIUIEKCHBIN rpaduK MO0 METEOPOJOTUUECKUM JIEMEHTaM

Mecsnbl Cpennsisi ronoBasi Cpennue 3Ha4YeHU S Cpenusisi oTHOCH-
TeMIepaTypa BO3Ay- | 0CaJIKOB TeJbHAS BJIAKHOCTh
xa BO31yXa

SnBapp -10,3 29 84

deBpaiib -10,5 23 82

Mapt -4,5 20 81

Anpenb 5,9 30 69

Maii 13,6 37 58

Hionn 18,1 66 67

Hronb 19,8 68 70

ABryCT 17,3 48 71

CeHTs0pb 11,8 52 74
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OKTs10pb 4,1 42 80
Hos6pp -3,4 33 85
JlexaOpb -8,7 28 84
4. IlocTpouTs po3y BETPOB

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

5.Chenate KIIMMaTHYECKUU aHaIN3

6. CocTaBUTh KPaTKYIO KIMMATHYECKYIO XapaKTEePUCTHUKY JIF0OOH BEIOPAHHOW TEPPUTOPHH 10 TIjIa-
HY:

1) dusuko-reorpaduyeckoe MoJIOKEHNE

2) BnusiHUE reorpaduieckux GakTopoB KIMMaTo0Opa3oBaHus : reorpaduieckas MupoTa, BEICOTa
HaJ YPOBHEM MOps, pacipeiejIeHle CyIld U MOpsi, OKEaHU4YeCKue TeueHus, GopMsl penbeda, pac-
TUTENBHBIN TTOKPOB, TOYBA

3) ocHOBHBIE (PAKTOPHI KIIMMATOOOPA30BAHMS:

COJTHEYHas paauanus (CoTHEeUHas paauanus— TeMIepaTypa Bo3IyXxa);

HUPKYJAus aTMocheps! ( TUITBI BO3AYIIHBIX Macc, OapruuecKkue LEHTPHI 0 Ce30HaM, HallpaBlIeHHE
TOCHOJICTBYIOUINX BETPOB

4) pacnipeiesieHue 0CaKOB IO CE30HaM;

5) THI KJIMMaTa U OCHOBHBIE €T0 YEPTHI;

6) olieHKa KJIMMaTa TePPUTOPHUH ISl )KU3HU U ACSITEIbHOCTU YeJIOBEKa;

Tema 8. I'eorpaduueckoe pacnpenejieHue KIMMATHYECKUX 30H 10 3¢MHOMY LIapy
JlabopaTopnas paGora 8.

Lenb paboThI - MO3HAKOMUTHCS € KIacCU(PUKAUSIMH KITUMATOB
3agaHus:

1.PaccmoTpets cxemy kinaccudukanuu b. Anucosa. JlaTh XxapakrepucTuky kiumara Poccuu co-
IJIACHO Kiaccupukanuu Anucosa

2.Pazobpars cxemy knaccudukanuu B. Kenmena. Kakue Tumsl kmumara B Poccun BeiaenstoTes
cornacHo knaccudukaruu B. Kenmnena

3.B 4yeM CXO0JICTBO U B UeM pa3ianuus AByX kiaccupukanuii Kennena?

4.0Onpenenute TUIBI KuMaTa 3anagnoit Cubupu cornacHo kinaccudukanuu Anucosa u Kenmena.
5.0npenenute Tumsl kinMaTa Bocrouno-EBponeiickoi paBHuHbI 1 Cpennero I[1oBomkbs coriacHo
kinaccudukanuu Anvucosa u Kenrmena.

6. Paccmotpers knaccupukanuio kimuMaToB 1o M.U. Byasiko u A.A. I'puropeeBy. Oxapakrepu-
30BaTh FOpHbIE cTenu U crenu Culupu.

KoHTposbHbBIE BOMIPOCHI.

1.OxapakTepr30BaTh CPeIU3EMHOMOPCKUN KIMMAT
2.Paccmotpets Tepputoputo Poccun u onpenenuTh TUIBI KJIuMaTa
3. JlaTth cpaBHUTENbHBIN aHANU3 KiauMarta JIoHa0HA U ACTaHbI
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4. Kakue KJIuMaThl caMbl€ paclpOCTpaHEHHBIE Ha 3emile

5. OxapaxrepuzoBatb kiumat Cpeanero [loBomxkbs

6. OxapakTepu30BaTh XBOWHBIE Jieca, CMELIaHHBIE U IIUPOKOJIUCTBEHHBIE Jieca MO KIacCU(pUKaLUN
kiumaroB M.U. Byasiko u A.A. I'puropsBy.

Tema 9. lunaMmuka KJIuMaTa
JlaGoparopHnas pabora 9.

[{ens pa®oThI: aHAINM3 TOAOBOTO X0/1a OCHOBHBIX MTOKa3aTeIeH KiumaTa

3aaHue: TOCTPOUTH KOMIUIEKCHbBIE TpaMKU TOJJOBOTO XOJla OCHOBHBIX MOKa3aTeseil Kiumara
(POIOJHKUTENBHOCTH COTHEYHOTO CUSIHUS, TEMIIEPATYPhl U BIAXKHOCTH BO3/1yXa, KOJIMUYECTBA
0CAaJIKOB) /I KOHKPETHOI'O TOla ¥ CPABHUTH UX CO CPEJHUM MHOTOJIETHUM TOJOBBIM XOA0M. J{aH-
HBIC TIPUBE/ICHEI B TAOIHIIE.

Pexomennamnuu:

[Tpu mocTpoeHun rpa kOB y4ecTh, YTO IO TOPUZOHTAILHON OCH OTKIIAJABIBAIOTCS MECSIBI B Mac-
mrabde 1 em: 1 Mecsng

[To BepTUKANBHOM OCU MPOIOKUTEIBHOCTh COTHEUHOTO CUSIHUS PUBOIUTCS B MacmTade 1 cm: 40
4yacoB, Temneparypa Bozayxa 1 cm:4°C, oTHocuTenbHas BiaxxHoCTh 1 cm:10%, konnuecTBo ocaj-
KOB JJa€TCs B BUJIE CTOJIONKOB B Macturade 1cm: 10mMmM.

B onucanuu rpadgukoB He0OX0IMMO yKa3aTh HaUOOJbIIIEe U HAUMEHbIIIEE 3HAYEHUE B TOTy, aM-
IJTUTY1y TOAOBOTO XO/a KaXA0ro MoKa3aress KiiuMara, Bpemst (Mecsll ) HaCTYIIEHUs] MaKCUMyMa
¥ MUHHUMYMa B KOHKPETHOM TOAY U 110 MHOTOJIETHUM JIaHHBIM.

CornocTaBieHue JaHHBIX KOHKPETHOTO I'0Jia CO CPETHUMU MHOTOJIETHUMHU 3HAYEHUSIMU (HOPMaMH )
MO3BOJIUT ONPEACTUTh aHOMAIUU (OTKJIIOHEHHS OT HOPMbI) 3HAUEHHI STUX BEJIHUYMH B U3y4aeMOM
roJ1y ¥ BBISIBUTb MECSIIbI C TTOJIOKUTEIBHBIMU U OTPUIATEIbHBIMH AHOMAJTUSIMU.

Tabnuua. 3nauenus nokazateneil kimmara B 2018 roxy u ux cpeHre MHOTOJIETHHE 3HAYCHUS

(1961-1990rr).

Mecsubl TIponomxuTenbHOCTH Temmneparypa Bosmyxa | OTHOCHTEIbHAS KomnuectBo  ocaaxos,
Conreynoro cusHus, | °C BJIIA)KHOCTh  BO31yXa, | MM
4achl %
2017 | Cpen. | Ano | 2017 | Cpen Ano | 2017 | Cpen | Ano | 2017 | Cpen AHO
MHOTO | Ma MHOTO | Ma MHoOro | Ma MHOTO | Mayus
JETHSS | JIAs JICTHSAS | JIHS Jer TSt JICTHSS
Hss
SuBapp 34 38 -8,1 -12,2 90 84 61 50
Depaiib 89 77 -9,9 -10,6 82 82 22 40
Mapt 96 134 0,0 -4,2 86 79 39 34
Amnpenb 190 190 3,1 5,4 74 71 52 40
Mait 270 272 14,7 | 13,8 64 62 32 39
UroHb 282 281 174 | 17,9 74 68 76 68
Uronb 305 284 22,0 | 20,2 77 72 112 68
Asryct 344 244 20,2 | 17,8 69 73 35 60
CeHTs10ph 191 149 13,7 [ 11,8 78 77 62 51
OKTs0pb 58 75 5,4 472 82 81 43 48
Hos16pn 32 33 -0,6 -2,7 83 86 40 53
Jlexadpb 9 25 -6,5 -8,3 93 85 39 55
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l'on 1900 | 1802 6,0 4,4 79 77 613 606
Max
Min
Ammutya

KoHTposbHBIE BOIPOCHI:
1. IlepeunciauTe BO3MOXKHBIE NPUYMHBI U3MEHEHUM KiIMMaTa Ha MPOTSKEHUU CyIlle-
CTBOBaHUS 3eMJIH

2. HepeqnanTe KpaTKO MCTOJAbI BOCCTAHOBJICHUSA KJIIMMATOB MTPOILIOTO

3. OxapakTepu3yuTe KIMMATHYECKUE YCIOBUS TUICHCTOICHA.

4. Korga Hauanock nocieaHee ojieeHeHue?

5. Kak mensicsa kiauMar B ICTOPUYECKOE BpeMsi?

6. Kakue nabmonanuch U3MEHEHUS KJIMMaTa B MEPUOJ MHCTPYMEHTAJIBHBIX HaOI0/1e-
HU?

7. KakxoBBLI OCHOBHBIE IMPUYIUHBI BO3MOKHBIX aHTPOIIOTCHHBIX W3MEHEHUHU KIuMara.

8. UtTo Takoe NEeHAPOKIMMATOIOTHS?

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®GEPATOB
Jannblii Bug paboThl He ipeaycMoTper YII.

9. IEPEYEHD BOITPOCOB K DK3AMEHY (3BAUYETY)

YTto u3ydaeT METEOpOJIOT s U KaKOBBI €€ OCHOBHBIE Pa3/ieibl?
Urto n3yyaer jgecHasi MeTeoposiorus?
HazoBuTe 0OCHOBHBIE METEOPOJIOTHYECKUE BEIMYMHBI U aTMOC(HEPHbIE SIBICHHUSL.
Urto Takoe mnorojia u KiuMar?
Kakoe 3HaueHue Jj1s1 pacTeHHI HMEIOT OCHOBHBIE Ia3bl BO3AyXa (30T, KUCIOPO, yrJie-
KUCJIBIN Ta3)?

6. KakoBbl 0cOOEHHOCTH (OPMHUPOBAHUS COCTaBa IOYBEHHOTO BO3/1yXa U BIUSHUE €T0 Ha
pacTtenus?

7. Kakoe BnusiHuE Ha JIeC OKa3bIBAET aHTPOIOTEHHOE 3arps3HEHNE aTMOC(EPhI ra3aMu U
a’po30J1AMHu?

8. KakoBbl 0COOEHHOCTH TEUCTBUS IKOJIOTHIECKUX (PaKTOPOB HA PACTCHHUSI?

9. Kakoe BnusiHuE OKa3bIBa€T KOMIUIEKC METEOPOIOTHUECKUX (PaKTOPOB Ha reorpaduue-
CKO€ pacnpeiesICHUE U KU3Hb PACTCHUI?

Nk W=

10.  Kak BIusIOT Ha pacTUTENBHOCTh COJTHEYHAs paJualus, TeMIeparypa Bo3iyxa u
MIOYBBI, OCA/IKH, BIAKHOCTh BO3/lyXa, CHEXKHBIHM TOKPOB, IPOMEP3aHUE 110YB U BeTep?

11.  Yem ornmuaeTcs cOCTaB BO3yXa B JIECY OT COCTaBa €r0 B OKPY>KAIOIENH MECTHOCTHU?

12.  Ha kakue cepnr nenurcs armocdepa.

13.  Ha3oBuTE OCHOBHBIE METO/IbI UCCIIEOBAHMS, IPUMEHIEMbBIE B METEOPOJIOTHH.

14. Kaxkwue ra3bl BXOJAT B cOCTaB aTMOChephI?

15. KakoBa poib BOAsSHOTO mapa B atMocdepe?

16. Kak mMeHsieTcst cocTaB BO3/1yXa C BBICOTOM?

17. Yto Takoe a’p0o30JU M KaK OHM MOManaT B atMochepy?

18. Uto Ha3bIBaeTCS NPAMON COJIHEUHOU paauaruein?

19. Kak mornomaercsi coiaHeyHast paauanus B atMocdepe? Kakue BemiecTBa  SIBISIOTCS
HauboJsee CUIbHBIMU MOTJIOTUTENSAMU?

20. Yro takoe anpbeno? Uemy paBHO IutaHeTapHOE anboeno?
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21. Yro nmpexacrasnser coboi porocunHTeTHYecKH akTUBHAsA pamuaius (DAP)? Oxapakre-
pU3YHTE €€ CIEKTPaIbHbIN COCTaB U KOJIMYECTBEHHBIE XapAKTEPUCTUKHU

22. KakoBbl 0COOCHHOCTH pauaIlliOHHOTO PEKHUMA B JIECY.

23. Yto Ha3BIBAIOT TEIUIOBLIM PEXKUMOM aTMochepsl?

24. Ha3zoBuTe OCHOBHBIC MPOIIECCHI MEpPeayu TEIIa OT 3€MHOM MOBEPXHOCTH B aTMocde-
py?

25. Kakue (usnueckne mporecchl ONpenesssioT pa3inirie B TEIJIOBOM PEKUME IMOYBBI U
BozoeMoB? Kak 3To pa3inuue BIUsET Ha TEMIIEPATYPy TOBEPXHOCTHU CYILU U MOPS?

26. Yto Takoe MeXAyCyTOYHAass H3MEHUYMBOCTH TEMIIEPATYphl U KaK OHA MEHSETCS B 3aBU-
CHUMOCTHU OT IIUPOTHI?

27. Yto Takoe 3aMopo3ku? Kakue npoieccsl NpUBOAAT K UX MOSABICHUIO?

28. Yto Takoe UHBEPCUS TEMIIEPATYPHI?

29. Yro Takoe B1arooo6opot?.

30. Yo Takoe konneHcamusa? Kak mpoucxoauT koHaeHcanus B atMocdepe?

31. Yro Takoe sAnpa KOHACHCAUN?

32. OnumuTe MeXIyHapOJHYIO Kiaccu(UKALUIO 00JIAKOB.

33. Kakum 006pa3om moapa3aensiroTcsi OCaJKH B 3aBUCUMOCTH OT YCJIOBHM X 00pa3oBaHUs?

34. B ueM 3axiroyaeTcsi KIMMATUYECKOE 3HAUEHUE CHEKHOT'O MOKpoBa??

35. Kak Biuser jiec Ha BIaXXHOCTh BO3/yXa, UCHApEHUE U OCATKU?

36. M3 kakuX KOMIIOHEHTOB COCTOUT KJIIMMaTH4ecKasi cucrema’?

37. Ilepeuncnure reorpaduyeckue GhakTopbl KIUMaTa.

38. KakoBo BnusHHE Ha KIUMAT reorpapuueckoi mmpoThi?

39. Kak BiuseT Ha KJIMMAT paclpeiesICeHUe Ha 36MHOM Iape CYIIH U MOpsi?

40. Kaxum oOpa3oM BIHSET HAa KJIMMAT PACTUTENbHBIA U CHEXHBIN MTOKPOBBI?

41. Onumure 0COOEHHOCTH MUKPOKIIMMAT JIeca.

42. B dem 3akirovaercs KIuMaTooopasyromias poiib jeca?

43. KakoBbl OCHOBHBIE OCOOEHHOCTH (hpUTOKIMMATa?

44. PacckaxuTe 0 BEpTUKAIBHOM paclpeiesieHUH TeMIIepaTyphbl BO3/IyXa B JIeCy.

45. OxapakTepu3yiTe MUKPOKIUMAT TOJISH, JIECOCEK 1 Ha BBIPyOKax

46. B uem 3anmaua kinaccu(puKauy KIMMaTOB?

47. OxapakTepu3yiTe OCHOBHBIC MOJIOKEHU Kinaccudukanuu o B. Kenmneny?

48. Oxapakrtepusyiite knumaTuueckue 30Hs1 1o JI.C. bepry?

49. OxapakTepusyiTe KIMMaTudeckue 30HbI 1 oosactu 1o b.I1. AnucoBy?

50. Yro Takoe HWHAEKC CYXOCTH, THIPOTEPMHUYECKUN KOIPPUIHEHT H KOIPPHUIHEHT
yBIakHeHUA? Kak OHM MCIIONIB3YIOTCA JJIs1 XapaKTePUCTUKH KiuMara?

51. B uem 3akirodaeTcs MepHOAMUYECKUI 3aKOH reorpadudeckoit 3oHanbHocTH A.A. ['pu-
ropseBa 1 M.U. byapiko?

52. Kakwue nporiecchl GOpMUpPYIOT I100aTbHBIN KIuMaT?

53. KaxkoBBI 0COOEHHOCTH U3MEHEHUS KIIMMAT IIOCIEHETO ThICAYETIETHS?

54. Ilepeuncnure KpaTKo METObI BOCCTAHOBIIEHUS KIIMMATOB MPOILIOTO.

55. OxapakTepuszyuTe KIMMaTHYECKHUE YCIOBHS TIJIEHCTOLICHA.

56. Kak MeHsICs KIMMAaT B UCTOPUYECKOE BpeMsI?

57. Kakue HaOmogaMch N3MEHEHHUS KIMMaTa B TIEPHO]] MHCTPYMEHTAIbHBIX HAOII0IeHN?

58. KakoBbl OCHOBHBIE MPUYKUHBI BO3MOXHBIX aHTPOIIOI€HHBIX U3MEHEHUH KiumaTa?

59. Urto Takoe AeHIAPOKIMMATOIOT S ?

60. OxapakTepu3yiTe 3MEHEHHE KJIMMaTa M0/l BIUSHUEM BO3ACHCTBUS Ha JIECHOM MOKPOB.

10. CAMOCTOSATEJIbHASI PABOTA CTYJAEHTOB
Conepxanuie, TpeOOBaHUS, YCIOBUS M TIOPSIOK OPTaHU3AIlUM CAMOCTOSITEILHOW pabOThI
oOydaromuxcsi ¢ yuetoM (hopMbI 00y4YeHHS OmpenessitoTcss B coorBercTBuu ¢ «Ilomoxxenuem 00
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®opma 00yueHus — ouHas.

OpraHU3aIlMi CAMOCTOSTEIIbHONW padOThl 00YUAIOIMINXCS», YTBEPKIACHHBIM Y YeHBIM coBeTOM Y'Y
(mportoxoia Ne8/268 ot 26.03.2019 1.).

Bua camocTosiTe/IbHOM padoThI Popma
(npopabomka yuebrnoco mamepuana, O6wem | ‘oHTPOMH
Ha3Banue pasiesioB u Tem peutenue 3aoay, pepepam, 00K1a0, B 4a- \zngnt:
KOHMPOAbHASL paboma, no020moeKa K cax p ;meﬂuﬂ 3
coaue 3auema, IK3ameHa u op.) R A
pama u op.)
Beenenne e [IpopaboTka yueOHOTO MaTepHuana ¢ 6 TCCTUPOBAHME,
HCIIOJIb30BAHUEM PECYPCOB y4EOHO- YCTHBIH
METOAMYECKOT0 ¥ HHPOPMAITMOHHOTO onpoc,
oOecreueHUs TUCIUILINHEL 3a4CT
e [loaroroBka Kk TECTUPOBAHHUIO;
e [loaroroBka K caye 3a4eT
Atmochepa u sec e [IpopaboTka yueOHOTO MaTepHuaia ¢ 6 TECTUPOBAHME,
UCTIOJIb30BAaHUEM PECYPCOB YUEeOHO- YCTHBIH
METOJMYECKOT0 ¥ HH(POPMAIIMOHHOTO O11poc,
oOecneueHUs TUCIUILINHEL 3a49€T
e [loaroroBka Kk TECTUPOBAHHUIO;
e [lonroroBka K ciaye 3a4et
PaguanuoHHblil pexxuM | e TIpopabGoTka y4eOHOTO MaTepHaa ¢ 6 TECTUPOBAHUE,
arMOC(EpBI U 36MHOH | KCIHOIB30BAHUEM PECYPCOB y4EOHO- YCTHBIH
IIOBEPXHOCTHU METOUYECKOr0 U HH(HOPMAITMOHHOTO ompoc,
oOecneueHUs TUCIUILINHEL 3a49€T
e [loaroroBka Kk TECTUPOBAHHUIO;
e [lonroroBka K caye 3adera
Bosnymnelie Teuenus B | o IIpopaboTka yueOHOrO MaTepuaa ¢ 6 TECTHPOBAHME,
aTMocdepe UCIIOJIb30BAaHUEM PECYPCOB yUEOHO- YCTHBII
METOAMYECKOT0 M MH()OPMAITHOHHOTO ompoc,
obecnedyeHns JUCIUTUINHEI; 3a4CT
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka K ciaye 3auera
TernnmoBol pexum e [IpopaboTka yuyeOHOTO MaTepuana ¢ 6 TECTUPOBAHUE,
3€MHOM MMOBEPXHOCTH U | HCIOJIB30BAHUEM PECYPCOB YUEOHO- YCTHBIi
aTMochepsl METOIUYECKOTO ¥ HHPOPMAIIMOHHOTO Ompoc,
obecredeHns AUCIUTUIHHBL, 3a4cT
e [loaroroBka Kk TECTUPOBAHUIO;
e JloaroroBka K ciaaye 3aueTra
Bonsnoii map u BonaB | e [IpopaGoTka yueGHOTO MaTepHaia ¢ 6 TECTUPOBAHUE,
armocgepe HCITOJIh30BaHUEM PECYPCOB yUeOHO- YCTHBII
METOAMYIECKOTr0 U HH(POPMATUOHHOTO ompoc,
obecredeHns AUCIUTUIHHBL, 3a4cT
e [loaroroBka K TECTUPOBAHUIO;
e JloaroroBka K ciaye 3aueTra
Knumar u xnmumaroo6- | e IIpopaboTka yueGHOro Marepuaa ¢ 6 TECTHPOBAHME,
pa3yromue NpoLecCel HCITOJIb30BaHUEM PECYPCOB YUeOHO- YCTHBIN
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METOAMYECKOTO ¥ HH(POPMAIIMOHHOTO onpoc,
oOecreueHus TUCIHUILINHEI; 3a4er
e [loaroroBka K TECTUPOBAHHUIO;
e JloaroroBka K ciaye 3aueTra
8. T'eorpaduueckoe pac- e [IpopaboTka yueOHOTO MaTepHuana ¢ 6 TECTUPOBaHHE,
IpeIeICHUE KIMMATH- | UCIOJb30BaHUEM PEeCypCcoB yueOHO- YCTHBIN
YECKHX 30H I10 36MHO- | METOAUYECKOTO U MH(POPMAIIMOHHOTO ompoc,
My HIapy obecreueHns JUCLUILINHEL, 3a9¢T
e [loaroroBka K TECTUPOBAHHUIO;
e [lonroroBka Kk cradesadera
9. JluHamMuKa KiuMarta e IIpopaboTka yueOHOro Marepuaia ¢ 6 TECTUPOBAHUE,
HCIIOJIb30BaHUEM PECypCoOB yueOHO- YCTHBII
METOAMYECKOT0 ¥ HHGOPMAITMOHHOTO 011poc,
oOecneueHUs TUCIUILINHEL 3a4eT
e [loaroroBka Kk TECTUPOBAHHUIO;
e [lonroroBka K cmaye 3adera
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11.YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYUEHUE
JUCHHUIIJINHBI «JlecHasi MeTeopoJIOTHs»
a) Cniucok pekoMeHIyeMOoii TuTepaTyphl
OCHOBHAsI:

1. IMokposckas E.H., Dxomormueckas xumus armochepsl YueOHOe mocobme./ E.H.
ITokposckas - M. : UznatensctBo ACB, 2017. - 110 c. - ISBN 978-5-4323-0226-7 - Tekcr :
anektponneni  //  3OBC "KoncynpTantr  crygeHTa" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785432302267 .html

2. Myptazos, A. K. ®uszuka 3emmu. KoCMMUueckue BO3mEHCTBUSA Ha TE€OCHCTEMBI :
yaebHOe mocobue s By30B/ A. K. Mypra3zoB. — 2-e m3n., mepepab. u mom. — MocCKBa :
WsnarensctBo FOpaiit, 2019. — 268 ¢. — (Bricmee oopa3osanue). — ISBN 978-5-534-11473-7.
— Texcr : anextponnsiii / DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/445341
AOTOTHUTEbHAN:

1. Ky3nenoBa, 3. A. T'mapomorusi, MeTeopojorus W KIUMATOJOTHUA: KIMMATUYECKHe
pacuetsl : yuebnoe mocobue / 3. A. Kysuemoa, C. H. CoxomoB. — HmxHeBapTOBCK :
HwuxuaeBapToBCkuii rocygapcTBeHHbIi yHIUBepcuTeT, 2019. — 86 ¢. — ISBN 978-5-00047-509-6.
— Texkcr : amexkTpoHHbIH // DnekTporHo-0nbmnoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92793 html

2. ®enopo B.M., Uucomsumsa 3eman U coBpeMeHHble M3MeHeHHs kiaumarta / B.M.
®Denopos - M. : DUSMATIINT, 2018. - 232 c. - ISBN 978-5-9221-1761-6 - TekcT : 31eKTpOHHBII
/ 3BC "KoHncyapTaHT cTyneHTa" : [cafiT]. - URL :
http://www .studentlibrary.ru/book/ISBN9785922117616.html

3. Xaxanuna, T.W. Xumus OKpy)Karomel Cpenpl: yd4eOHHK I aKaIeMUYECKOTro
bakamaBpuara/ T.W. Xaxanuuna, H.T. Huxutuna, U. H. IleryxoB. — 3-e usm., mepepabd. u
morm. — Mocksa : HsmatensctBo HOpaiir, 2019. — 233 c.— (bakamaBp. AkameMU4ecKuii
kypc). — ISBN 978-5-534-00029-0. — Tekct : anekrtponnbiii / DBC HOpait [caiT]. —
URL: https://urait.ru/bcode/431145

4.06onenckuii, B. H. Kpartkuii kypc mereoposoruu / B. H. OboneHckuii. — Mocksa :
W3narensctBo KOpaiit, 2019. — 200 ¢. — (ArTonorus meicimn). — ISBN 978-5-534-10497-4. —
Texcr : anexrponHsiii / IBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/444631

5. CanaxoBa P. X. Mereoponorus u KIMMAaTOJNOTHA : 3JIEKTPOHHBINA y4eOHBIN Kypc /
Canaxosa Payune Xanumynosna; Ynl'Y, Okoi. ¢ak. - YaesHosck : Yal'V, 2019. - (OnekTpoHHBIi
yueOHBIN Kypc). - 3aril. ¢ TUKETKU OUCKA. - DNEeKTPOoH. Tekcrosbie aaH. (1 ¢aiin : 0,77 MB). -
URL: https://portal.ulsu.ru/course/view.php?id=91722. - Pexxum nocryna: [Topran DUOC Yul'VY.
- TekcT : 2neKTPOHHBII.
y4e0HO-MeToquIecKast:

1.CamaxoBa P. X. Merognueckne pPeKOMEHAAUWN U BBITOJHEHHUS CAMOCTOSATEIBHON
paboThl CTYIEHTOB MO AUCLUILIHHE «YueHHne 00 atMocdepe» I skonormdeckoro dakymaprera /
P.X. Camaxosa; Yal'V, Okon. ¢ak. - VYmesHock : Yal'V, 2019. - 3arm ¢ 3kpaHa;
HeonyOnukoBanHbill pecypc. - DnekTpoH. TekcroBbie maH. (1 daiin : 279 KB). - Tekcr :
anextponHsii. http://lib.ulsu.ru/MegaPro/Download/MObject/5181

2.CanaxoBaP.X. VYuebHoe mocobme aiIsi CaMOCTOATENBFHONW pPabOTBI CTYAEHTOB IO
mucuurinHe "Yuenue 00 armocdepe" / P. X. Camaxosa; Ynl'Y, Dkon. ¢ak. - YIbsSHOBCK :
Ynal'V, 2019. - 3arn. ¢ skpana; HeomyOnukoBaHHBIA pecypc. - DIEKTPOH. TeKcToBble aaH. (1
¢aitn : 225 KB). - Texcr : AIIEKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/1502

4.CamaxoBa P. X. MeTtoamueckne pPeKOMEHIAUWU IS BBITOJHEHHUS CAMOCTOSTEIbHON
pabdoTEl CTYAEHTOB IO AWCLUILINHE «JlecHas MeTEeOpOIOTH AT 3KOJIOTHIECKOTO (haKyIbTeTa
/ P. X. Canaxopa; Yal'V, Dkom. ¢ak. - YmesHOBCK : Yul'Y, 2019. - 3arm ¢ 3kpaHa;
HeomyOnukoBauHBI pecypc. - DmekTpoH. TekctoBbie maH. (1 daitm : 300 KB). - Tekcr :
anektporHsIiA. http://lib.ulsu.ru/MegaPro/Download/MObject/5184

CoranacosaHno:
1. OubMmoTeKaph / Cramonpraukosa JI.P. / ﬁ?/ﬁf /17.06.2021 /.

0) IIporpammHoe obecnieueHnme:
¢ Omnepaunonnas cucrema Windows;Ilaker oducubix nporpamm Microsoft Office.
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B) lIpodeccnonanbHblie 6a3bl AAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. DJIeKTPOHHO-0NO/INOTEeYHbIE CHCTEMbI:

1.1. IPRbooks : 3neKTpoHHO-OMOIMOTEYHAas cUcTeMa © cailT / rpymmna kommanuii Aii [Tn Ap
Menmna. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum gocryma: mis
3apErucTpup. MOJIb30BaTENEN. - TEKCT : ANeKTPOHHBIIL.

1.2. IOPAUT : snmextponHO-OuGmioTeunas cucrema : cailt / OOQO DieKTpoHHOE
m3garensctBo FOPAWIT. — Mocksa, [2021]. - URL: https://uraitru. — Pexum goctyma: mms
3aperucTpup. noub3osaTeneil. - TeKCT : AIEeKTPOHHBIN.

1.3. KoHCympTaHT CTymeHTa : OJIEeKTPOHHO-OMOnmoredHas cucrema : caiitr / OOO
Honurexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum
JOCTyHa: AJiA 3aperucTpup. nonb3osaTeneil. — TeKCT : 2IeKTPOHHBIN.

1.4. Jlaup : smexTpoHHO-OmONmoreuyHas cucrema : caut / OO0 BBC Jlawp. — CaHkT-
IlerepOypr, [2021]. — URL: https://e.Janbook.com. — Pexum mocrtyma: mist 3aperucTpup.
roib30Barenei. — TEeKCT : 3IEeKTPOHHBII.

1.5. Znanium.com : 371eKTpOHHO-OuOMMoTeuHast cucrema : caint / OO0 3nanuym. - MockBa,
[2021]. - URL: http://znanium.com . — Pexum goctymna : ajis 3aperucTpup. monb3oBareneii. - Tekcrt
. JIEKTPOHHBII.

2. Koucyabsrautllnoc [DnexTpoHHBI pecypc]: cmpaBodHas mpaBoBas cuctema. /O00
«Koncynprant Ilmrocy - OnexTpoH. nas. - Mocksa : KoncynsrantlIiroc, [2021].

3. ba3bl JaHHBIX NePUOAUYECKUX U3TAHUM:

3.1. Ba3a maHHBIX MEPUOJUYECKUX U3TaHWI : 3IeKTpoHHbIe kypHaasl /| OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryma : mis
aBTOPHU3. NONb30BATENIEH. — TEKCT : ANEeKTPOHHBIN.

3.2. eLIBRARY.RU: Hayunas snekrpoHHas OubOmmoreka : caiit / OOO Hayunas
Onekrponnas bubmioreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum moctyna : mis
aBTOpH3. Monb30BaTeneil. — TeKcT : 3MeKTpOHHBII

3.3. «Grebennikony : smexktponnas 6ubmmoreka / U/l I'pebennnkoB. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum pmoctyma : 1ua  aBTOpHS.
nojb3oBaresneil. — TeKCT : 3MeKTPOHHBIN.

4. HauuoHanbHAs 3JIEKTPOHHAs GUOIMOTEKA : 3NEKTPOHHAs OubOaHnoTeka : hemepanpHas
rocynapcTBeHHas MH(GOPMAIMOHHAs cucrteMa : calit / MunucrepcTBo KynbTypsl PO ; PI'b. —

Mocksa, [2021]. — URL: https:/30.pd. — Pexkum moctyma : ajas mojb30BaTelell HAy4YHOI
O6ubmmorexu. — TeKCT : 2MeKTPOHHBII.
5. SMART Imagebase /l EBSCOhost : [mopTan]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{f8¢c55a2a76d8229047223a7d6dc9c&custid=s6895741. — Pexum poctyma : Ui aBTOPHS.
ronp30Bareneil. — M3o0paxeHne : 3JeKTPOHHEIE.

6. ®enepanbHable THGOPMALIMOHHO-00PA30BaTEIbHBIE MOPTAJIBI:

6.1. EnuHoe OKHO nocTyma K oOpa3oBaTelbHbIM pecypcam : (eaepanpHblil mopran /
yupeauresnis ®TAOY ATTO LUPTOIT u UT. — URL: http://window.edu.ru/ . — TekcT : 371€KTPOHHBIIA.

6.2. Poccuiickoe oOpasoBanue : ¢enepanpHblii nopran / ydpemurens OIAOY ATIO
LPI'OIT u UT. — URL: http://www.edu.ru. — TekcT : 37eKTpOHHBII1.

7. O6pa3oBaTeabHbIe pecypebl Yal'y:

7.1. Dnexrponnas Oubmmoreka Yal'VY : momyas ABUC Mera-ITIPO / OO0 «/lara
Okcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum goctyna : ams mosb3oBaTeneid
Hay4YHOU OuOmoTeku. — TEKCT : AIEKTPOHHBIIA.

Cornacosano: > -
3am.Hau. YUTuT Knoukosa A.B. //7 7 / 17.06.2021
Jlommknaocth cotpynuuka Y UTuT [0)5[0) HOIIINCH maTa
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11. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHUE JTUCIUIIJIMHbI
Aynutopuu Ui TPOBEACHUS JICKUMHA U CEMUHAPCKUX 3aHATUM, I NPOBEE-
HUs TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTECTAMK, IPYIIIOBBIX U UHIUBUILY-

AJIBHBIX KOHcyHLTaHHﬁ.

AyauTOpuN YKOMIUJICKTOBAHBI CTICIIHATM3UPOBAHHON MeOemblo, y4eOHON JOCKOW. AyauTo-
pUU JUIS IPOBEACHUS JISKIIUNA 000PYI0BaHBI MyJIbTUMEIUIHBIM 000PYIOBaHUEM JJISI TIPEIOCTaBIIE-
Husl uHbopMarnuu Oonblioi ayautropud. [lomenieHuss a1 camMOCTOSTENbHOM paboOThl OCHAIEHBI
KOMIIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO MOJKIIOUEHUS K cetu «HTepHeT» u olecrieueHnemM
JIOCTYIIa K 3JIEKTPOHHOW HMH(POPMAIMOHHO-00pa30BaTEIBHON cpefe, JEeKTPOHHO-OMOIMOTeUHOM
cUCTEME.

12. CIIEHUAJIBHBIE YCJIOBUSA 1JISd OBYYAIOLIUXCA C OT'PAHUYEHHBIMU
BO3MOXKHOCTSAMMH 310POBbS

B cnydae HeoOxomuMocTH, OOyJarOMIMMCS M3 YHCIIA JIUI] C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3JIOPOBBSI (IO 3asIBICHHUIO OOYYaIOMIErocsl) MOTYT TpeIIaratbCs
OJIHM U3 CJICAYIONIUX BApPUAHTOB BOCHPUATHS HHPOPMAIUK C YIETOM WX WHIUBHIY-
TBHBIX TICUXO(DU3UIECKUX OCOOCHHOCTEH:

— JUISL JIWI C HAPYIICHUSIMU 3PEHHS: B MeYaTHOU (opMe YBETUUCHHBIM MIpUPTOM; B hopme
3JICKTPOHHOTO JOKYMeHTa; B (popme ayamodaiina (rmepeBoa yuyeOHBIX MaTepuajoB B ayauodop-
MaT); B me4atHoi popme Ha si3bike bpaiins; nHANBUAYyaIbHBIE KOHCYJIBTAIIMH C IPUBJICYCHUEM TH-
dbocypaonepeBoIUNKa; UHAUBUAYAIbHbIEC 331aHNUS U KOHCYJIbTAINH;

— JUId JIMI] ¢ HApYIIEHUsMH ClIyXa: B e4aTHOil Gopme; B (popme 37IeKTPOHHOTO JTOKYMEHTA;
BUJICOMATEPHAIIBI ¢ CyOTUTpaMU; WHANBUAYATbHBIE KOHCYJIBTAIMA C MPUBICYCHHUEM CypIorepe-
BOJIYMKA; HHIUBUAYaTbHbIE 3aJaHHs U KOHCYJIbTAIUH;

— JUIsL JIWI] C HApYIIEHUSIMU OMOPHO-/IBUTATENILHOTO arlapara: B nedatHoit popme; B hopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopMe ayauodaiiiia; HANBUAYATbHbBIE 3aJaHHsI U KOHCYJIbTAIlUH.

B ciydae He0OX0IMMOCTH HCTIOIB30BaHUS B YIEOHOM MPOIECCE YACTUIHO/UCKITIOYUTENHHO
JTUCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHONOTUH, opranu3amus padbotsl [1I1C ¢ oOyuaromumucs c
OB3 u uHBanIMIaMH MpeIyCMaTPUBACTCA B 3JCKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM cpe-
JI€ C y4€TOM UX MHAMBHUAYAIbHBIX MCUX0(DU3HNUECKUX 0COOCHHOCTEH

Pa3paboTunk JOLIEHT P.X. CanaxoBa
(noonucs) (OondrcHocms) (®PHO)
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JUCT UBMEHEHHUU
No ConepxaHre U3BMEHEHUS WITN ®UO 3aBeny- IMonamuce Jara
/11 CCBUIKA Ha MPUJIAraeéMblid TEKCT fomero kade-
W3MEHEHUS poi, pean3zy-
[omieil JucHu-
TJIMHY
1 Buecennsl u3menenus B 1. 11 Uypakos b.I1. 30.08.2022

«YuebHo-meroanueckoe u uaHpop-
MAaIMOHHOE 00eCTIeYeHNE TUCITH-
IUTMHBD» B 1L.1I. B) [Ipodeccnonans-
HbIe 0a3bl TaHHBIX, HH(POPMAITHOH-
HO-CIIPAaBOYHBIE CUCTEMBI C
oopMIIeHHEeM NPUIIOKEeHUS |

=
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[Tpunoxenue 1

IIpodeccuonanbHbie 6a3bl JTAHHBIX, HHPOPMALNOHHO-CIIPABOYHbIE CHCTEMbI

1. D1eKTPOHHO-0NOTHOTEeYHbIe CHCTEMBI:

1.1. Hudposoit obpaszoBarenphblii pecypc IPRsmart : smekrpoHHO-OnbMmoTeHas cucTema !
caiir / OO0 Komnanus «Aii [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— PexnM moctyma: o 3apeructTpup. momp3osareneil. - TeKcT : 31eKTpOHHBII.

1.2. O6pasosatensuas miatpopma FOPAUT : obpasoBaTenbHEIl pecype, 3MeKTpOHHAs
oubmoreka : caiit / OO0 DnextporHoe m3zarenbctBo FOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pexxum moctyma: Iuis 3aperucTpup. mob30oBaTeneil. - TeKCT : AMeKTPOHHBII.

1.3. OBC Jlaus : snexTpoHHO-OMOMMOTeuHas cucrema : caiit / OOO DBbC Jlanp. — CaHKT-
MerepOypr, [2022]. — URL: https://e.lanbook.com. — Pexum noctyma: nis 3apeructpup.
noJsbp30Bareneil. — TeKcT : MeKTPOHHBIIL.

1.4. O3BC Znanium.com : 31eKTPOHHO-OMOIMOTeyHas cuctema : cailt / OO0 3HaHHyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Peskum qocTyma : st 3aperiucTpup. moab30BaTeeii.
- TekcT : 2MeKTPOHHBIIL.

2. KoncyabTantllatoc [DnexTpoHHBIT pecypc]: crmpaBounHas mpaBoBas cuctema. /OO0
«Koncynprant [Tmroc» - DnexTpoH. naH. - Mocksa : Koncynpsrantllntoc, [2022].

3. ba3bl AaHHBIX NEPUHOAUYECKUX H3IAAHUN:

3.1. ba3a maHHBIX mepmommdecknx m3maHuii EastView : smextporHble xypHamer /| OO0
HUBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum gocTyma : mais
aBTOPU3. NoNb30Bareneil. — TeKcT : 2MeKTPOHHBIIL.

3.2. eLIBRARY.RU: Haywnas smexktponHas Oubmmorexa : caiit / OOO Hayunas
Dnektponnas bubmmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pesxum moctyma : mis
aBTOpU3. onb3oBarenell. — TeKkcT : 371eKTPOHHBII

3.3. Dnexrtponnas Omommoreka «M3matemsckoro moma «I pebernmkoBy» (Grebinnikon) :
anekTpoHHas oubaunoreka / OO0 UJI I'pedennnkos. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum gmoctyma : ams aBTOpu3. mojb3oBaTened. — Tekcrt
HIEKTPOHHBIIL.

4. dPepepanbHasg rocyaapcrBeHHasi uHopmanuoHHasa cucrema «HauuoHnaabHas
IJIeKTPOHHAsA OMOIHOTEKA» : dIEeKTPpOoHHAs Oudanoreka : caiit / ®T'BY PI'b. — Mocksa, [2022]. —
URL: https://m30.pd. — Pexxum noctyma : mnsd mons3oBaTeneil HaydHoil OmOmmoTekn. — Tekcr :
SIEKTPOHHBIN.

5. SMART Imagebase : HayuHo-uHpopmanmonHas 6a3a naHusix EBSCO // EBSCOhost :
[moprau]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2{f8¢c55aa76d8229047223a7d6dc9¢c&custid=s6895741. — Pexum mocTyma @ mIsS aBTOPH3.
nosib3oBaredeil. — M3o0pakeHue : SIeKTpOHHbIE.

6. ®egepanabHbie HHPOPMALHMOHHO-00PA30BATEIbHbIE MOPTAJIBI:

6.1. ExnHOE OKHO mocTyma kK 00pa3oBaTenbHBIM pecypcam : (emepanbHbIil mopran . — URL:
http://window.edu.ru/ . — TeKCT : 3MeKTPOHHBIIL.

6.2. Poccniickoe obpa3osanue : (enepansHbiil mopran / yupenutens LAY «PULTO». —
URL: http://www.edu.ru. — Tekcr : 3meKTPOHHBII.

7. O6pa3oBaTeiibHbIe pecypcsl Yal'y:

7.1. DnexTpoHHas OubnmorteuHas cucrema Yiul'V : Monmynap «DnekTpoHHas OHOMMoTeKa»
ABUC Mera-ITPO / OO0 «ata Dxcmpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxxnm
OOCTYyTA : IS TIOJb30BaTeNnell HayuHoil OnommoTeku. — TeKCT : 371eKTPOHHBIH.
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