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1. He.]'ll/l OCBOCHHUSA TUCHHUITIINHBI

Henpto nuctumnunbl "®dusnka atMochepsl” sBusercs oOmenpodeccuoHanbHas MoIroToBKa
0akajaBpOB, BIAJICIOMINX 3HAHUSIMHU B 00bEME, MO3BOJISIONIEM MM MOHMUMATh CYIIECTBO SIBICHUH U
MIPOIIECCOB, MPOUCXOANINX B aTMOc(hepe, U BIUSHUHA HA HUX PA3IUYHBIX (PAKTOPOB.

I'maBHas 3a1a49a TUCHUILIMHBI — MOATOTOBKA 00YYAIOMIUXCS K U3YUYEHUIO TPO(ECCHOHATBHBIX
JMCUUTUIHH.

JlucuuninyHa u3ydaercs Ha aHTJIMHACKOM SA3BIKE.

2. Mecto qucuumuinnbl B crpykrype OITOIIT

Hucturnnuna "®usuka arMochepsr" 11 HanpaiaeHus moarotoBku 05.03.05 — Ipuknagnas
TUAPOMETEOPONIOTHST MpPOQMIb TMOATOTOBKH «ABHAIMOHHAs METEOPOJIOTHs» OTHOCUTCS K
JUCIMILIMHAM 0a30BOM YacTu 00pa30BaTeIbHON IPOrPaMMBI.

JI1s ocBOEHMSI TaHHOW JUCHMILINHBI, 00yJaronifecs 10JKHBI OCBOUTD pa3Aesibl TUCIUIIINH!
«Marematukay, «Puszukay, «['eopusnukay, «MexaHuka )KUJIKOCTH U Ta3a (TUIPOIMHAMUKA)Y.

JucuuninuHa siBisiercs 0a30BOM sl OCBOCHUS TUCLMILINH:

«Meteoposioruaeckoe 00ecredeHrne HapoJHOTO XO3SHCTBa», «IKOJIOTHMY, «JlMmHAMUYecKas
MeTeopoJiorusi»,«I eonHpopmanmoHHbIe CHUCTEMBI», «Meto s u cpencTaa
TUAPOMETCOPOJIOTHICCKUX H3M€p€HHﬁ», «YucneHurle METOAbI MaTEMaTU4YCCKOTI' O
MOJIETUPOBAHUSY, «METOIbI CTATHCTHYECKON 00pPadOTKMA M aHAM3a THIPOMETEOPOIOTHUECKHIX
HaAOIIOACHUIT, «MeTtoarl 30HIMPOBAHUSA OKpyKaromen cpeab, «Kocmnueckas
METEOPOJIOTUS», «ABUAIIMOHHASI METEOPOJIOTUS» U JIP..

3. Komnerennum ody4yarouierocsi, popmMupyemMbie B pe3yabTaTe 0CBOEHHUS TUCHUIINHBI

[Ipouecc nzyueHus: AMCUUIIIUHBI HAIIpaBJieH Ha (GOPMHUPOBAHUE CIAEAYIOMINX KOMITETEHIIHIA.

Kon Komnerenunus
KOMIIETEHI[H I
OK-1 CIIOCOOHOCTBIO K JIOTHYECKOMY MBIIUICHHIO, OO0OOIIEeHUI0, aHaJIH3y,

CUCTEMAaTHU3alun HpO(I)eCCI/IOHaJ'IBHBIX 3HaHUH U YMGHHﬁ, a TakKKC
SaKOHOMepHOCTeﬁ HCTOPHUYCCKOI'0, OSKOHOMHUYCCKOIro H 06H_[eCTBeHHO-
IOJIMTHYCCKOI'O PAa3BUTHA

OK-2 CIIOCOOHOCTBIO peliaTh CTaHAApPTHbIE MpodecCHOHANbHBIE 33Jayd  Ha
ocHOBe  WHGOPMAIMOHHOW W  Oubnuorpaduyeckoil  KymbTypbl  C
NPUMEHCHHEM HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH H C
y4eToM TpeboBaHUl HH(GOPMAITMOHHON 0€30MaCHOCTH

OIIK-2 CIIOCOOHOCTBIO K IMPOBEIECHUIO M3MEPEHUN W HaOIIOJIEHUH, COCTAaBICHUIO
ONMCAHUsl MPOBOJMMBIX HCCIEJOBAaHUM, TMOJATOTOBKE JaHHBIX  JJIA
COCTaBJIeHUs 0030pOB, OTYETOB W HAYUHBIX ITYOJMKAIMH, COCTaBJICHUIO
OTYETa 10 BBINOJIHEHHOMY 3aJJaHUI0, YYACTUIO 110 BHEAPEHUIO PE3YJIHTATOB
UCCIIeIOBaHUM 1 pa3paboToOK

OIIK-3 CMOCOOHOCTBIO aHATTM3UPOBATh U MHTEPIIPETUPOBATh JaHHbBIE HATYPHBIX U
71a00paTOPHBIX HAOIIOICHHUH, TEOPETUUECKUX PACUETOB U MOIETMPOBAHUS
OIIK-4 CMOCOOHOCTBIO J1aBaTh KAuyeCTBEHHYIO OLIEHKY (DaKkToB, SBIEHUH H

IponeCcCoB, IMPOUCXOOANIUX B HpHpOI{HOfI cpeac, BO3MOXHBIX PUCKOB U
ymep60B IIpHU HACTYIIJICHUUN HC6J'IaI‘0HpI/ISITHBIX YCJ'IOBI/Iﬁ

B pesynbTate OCBOCHHMS KOMIICTCHIIMH B paMKaxX IUCHUIUTHHBI «DPu3nuka arMocdepbd»
00yUaronIuiics T0KEeH:



3HATH:

CTPOEHHUE, COCTaB U 00IIHe CBOICTBAa aTMOC(EPHI;

OCHOBHBIE XapaKTEPUCTHKH METEOPOJOTHYECKOTO PeXKHMa aTMOC(EPHI;

OCHOBBI TEPMOJJMHAMUKH aTMOC(EPHI;

3aKOHOMEPHOCTH PacIpOCTPaHEHHS JIydUCTON SHEPruu B aTMocdepe,

OCHOBBI TEIJIOBOT'O PEKMUMA MOJICTUIIAIOLIEH TTOBEPXHOCTH 3€MIIM U aTMOC(EpHI;
OCHOBBI (PU3UKHU 00JIAKOB, TYMAHOB M OCAJIKOB;

OCHOBBI JMHAMHKH aTMOC(hepBhI.

YMmerh:

paccuuThiBaTh ~ TMJIPOMETEOPOJIOTUYECKHE  BEJIMYMHBI M HUX  [POCTPAHCTBEHHOE
pacrpeielieHue;

BBINIOJIHATh ~ HAOJIOJEHUS, MPOU3BOAUTH U3MEpeHHs] U 00pabOTKy  OCHOBHBIX
THJIPOMETEOPOJIOTUYECKUX BEIMYUH (TeMIEepaTypa, aTMOC(epHOe IaBJIEHUE, CKOPOCTh U
HaIpaBJIEHHE BETPa, XapaKTEPUCTUKU BIIAXKHOCTH U T.1.);

aHAJIM3UPOBATh METEOPOJIOTHYECKUE HAOIIOIEHUS C IPUMEHEHUEM TEOPETUYECKUX 3HAHUH,
BBITIOJIHATh PpAcyeThl IO OCHOBHBIM paszJeliaM Kypca C TPUBJICYEHHEM COBPEMEHHBIX
BBIYMCIUTENBHBIX CPEJCTB.

Buaanern:

METOJUKOW  pacyera OCHOBHBIX METEOPOJIOTHYECKHX  IMapaMeTpoOB 10  JIaHHBIM
METEOPOJIOTUICCKUX H3MEPEHHIA;

3HAaHUSIMH, TOCTATOYHBIMH JIJISi TIOHUMAHUSI TIPUPOJIBI OCHOBHBIX (PU3MYECKHX MPOIECCOB,
MPOTEKAIOIINUX B aTMOcdepe, W €€ TECHOM B3aUMOJICHCTBHM C 36MHOW MOBEPXHOCTHIO H
OKOJIO3€MHBIM KOCMHYECKHM ITPOCTPAHCTBOM;

OcHOBHBIE IPU3HAKH OCBOCHUS (DOPMHUPYEMBIX KOMIIETEHITUI B PE3yJIbTaTe OCBOCHHS
TUCIUTIINHBI «Pu3rKa aTMochepbl» CBEACHBI B TAOIHIIE.



CooTBeTCTBHE ypOBHeﬁ OCBOEHHUSI KOMIIeTeHIInel INIAHUPYEMBIM pe3yJibTaTaM Oﬁy‘leﬂl/lﬂ U KPUTEPUAM UX ONCHUBAHUA

Jran ILianupyembie Kputepnu onennBanus pe3yJibTATOB 00y4eHUsI
(YypoBeHb) pe3yJabTaThl 00y4eHus:
OCBOEHHUA (mokazarenu 2 3 4 5
KOMIIETCHIT JAOCTHIKCHHA 3aJaHHOI'O MHHUMAaJIbHBIN 0a30BbIi NPOABUHYTHIN
uu YPOBHSI OCBOCHUS
KOMIIETEeHIINH)
Bropoii sTan | Biagers: He Baageer: Caa6o Baaneer: Xopomro Baajgeer: CB000aHO Bi1ajI€eT:
(ypOBeHb) - HaBbIKaMH - HaBbIKaMU - HaBbIKaMH - HaBbIKaMH - HaBbIKaMH
OK-1 CaMOCTOSTEILHOW PabOTHl C | CAMOCTOSITENBHOMW PabOThI C | CAMOCTOSTENBHON paboThl C | CAMOCTOSITENBHOM PaboThl C | CAMOCTOSTEILHOW PabOTHI C

HUCTOYHHUKaAMHU U

HCTOYHHUKaAMHU U

HCTOYHHUKAMU U

NCTOYHHUKAMU U

NCTOYHHUKaAMU U

JINTEPATYpPOH; JIUTEPaTypPOH; JIUTEPaTypPOM; JIUTEPATYPOH; JIUTEPaTypOH;

- HaBBIKaMU 00O0OIIEHU U - HaBbIKaMU 000OIIEHUS U - HaBBIKAMH 000OIIEHUS 1 - HaBBIKaAMU OOOOIIEHUS U - HaBBIKaMHU O0OOIIEHUS U
CPaBHUTEIILHOT'O aHAJIN3a CPaBHUTEIILHOTO aHajau3a | CPaBHUTEIBHOTO aHaau3a | CPaBHUTEIHLHOTO aHaJu3a | CpaBHUTEIHLHOTO aHaIm3a
JIUTEPATYPHBIX UICTOYHUKOB | JTUTEPATYPHBIX HCTOYHUKOB | JIUTEPATYpPHBIX UCTOUYHUKOB | JIMTEPATYPHBIX UCTOYHUKOB | JIUTEPATypPHBIX HCTOUHUKOB
YmMersb: He ymeer: 3aTpyaHsieTcs: Xopomio ymeer: OT1iu4YHO yMeeT:

KPUTHYECKH BOCITPUHHMATD,
aHaJIM3UPOBATh U OIICHUBATh
MOJYYCHHYIO HH(OPMAIHIO

KPUTHYECKU BOCTIPUHUMATH,
aHAIM3UPOBATh U OICHUBATH
MTOIYICHHYIO HH(POPMAIIHIO

KPUTUYIECKH BOCIIPUHUMATH,
aHAIM3UPOBATh U OLICHUBAThH
MTOJTYYIECHHYIO0 HH(POPMAITHIO

KPUTHYECKH BOCIIPUHUMATD,
aHaJIM3UPOBATH U OIICHUBATH
MOJIYYCHHYIO HH(POPMAIHIO

KPUTHYECKH BOCIIPUHUMATD,
aHaJM3UPOBATH U OIICHUBATH
MOJIYYCHHYIO HH(OPMAIIIO

3HaTh:
- CTPOCHHE, COCTaB M O0IIHE
CBOMCTBa aTMOC(EpHI;

He 3naet:
- CTPOCHHE, COCTaB M OOIIHE
CBOICTBa aTMOC(EPHI;

ILioxo 3naer:
- CTPOCHHE, COCTaB M OOIIIHE
CBOMCTBa aTMOC(EPHI;

Xopoiio 3HaeT:
- CTPOCHHE, COCTaB M O0IIHE
CBOICTBa aTMOCQEPHI;

OT1iM4yHO 3HaeT:
- CTPOCHHE, COCTAB M OOIIHE
CBOICTBa aTMOCQEPHI;

ITepBbiii aTan

(ypoBeHs)
OK-2

Baaners:

-HaBBIKAMH HMCII0JIb30BaHMS
CTaHIAPTHBIX MTAKETOB
MIPUKIIATHBIX POTPaMM ISt
petnreHust mpoQecCHOHATBEHBIX
3a1a4;

He Baapgeer:

-HaBBIKAMH HMCII0JIb30BaHMS
CTaH/IAPTHBIX TTAKETOB
MIPUKIIATHBIX IPOTPAMM IS
penieHus mpodecCuOHATEHBIX
3a1a4;

Cinabo BJajgeer:

-HaBBIKAMH HCIIOIL30BaHUs
CTaHJAPTHBIX MAKETOB
MPUKIATHBIX TPOrPAMM JUTSI
peteHus mpodecCroHaIbHBIX
3a1a4;

Xopouio BJaajaeer:
-HaBBIKAMH UCTIOIH30BAHUS
CTaH/IapTHBIX NTAKETOB
MIPHUKJIATHBIX IPOTPAMM IS
pernreHus mpodecCHoHaTbHBIX
3a/ay;

YBepeHHo Biajeer:
-HaBBIKAMH UCTIOIH30BAHUS
CTaH/IapTHBIX TAKETOB
MPHUKJIATHBIX IPOTPAMM IS
penreHus mpoQecCHOHaTFHBIX
3amad;

Ymernb:

BBITIOJHATH PacueThl 10
OCHOBHBIM pa3JieiaM Kypca ¢
MIPUBIICYECHUEM
COBpPEMEHHBIX
BBIYHCITUTENBHBIX CPEJICTB

He ymeer:

BBITIOJIHATH pacyeTsl MO
OCHOBHBIM pasJiesiaM Kypca C
MIpUBJICYEHUEM
COBPEMEHHBIX
BBIUMCIIUTENbHBIX CPEICTB

3arpyaHsiercs:

BBIMOJTHATH PACUYETHI 11O
OCHOBHBIM pasJiesiaM Kypca ¢
IPUBJICYEHUEM COBPEMEHHBIX
BBIYUCIIUTENbHBIX CPEICTB

Xopowo ymeer:

BBIMOJIHATH PACUYETHI IO
OCHOBHBIM pasiesiaM Kypca ¢
MPUBJICICHUEM COBPEMEHHBIX
BBIYUCIUTENbHBIX CPEICTB

OTian4HO yMeeT:

BBIMOJIHATH PacyYEThI IO
OCHOBHBIM pasienaM Kypca ¢
MPUBJIEICHUEM COBPEMEHHBIX
BBIYUCIUTENbHBIX CPEICTB

3HaTh:

-yrpo3bl 6€30MaCHOCTH
MH(OpPMALUK 1 OCHOBHBIE
METO/IbI 3aLUTHI
nH(pOpMaIH;

He 3naer:

-yrpo3bl O€30MacHOCTH
MH(OpPMALUH ¥ OCHOBHBIE
METO/IbI 3aLUTHI
nH(pOpMaIuH;

I1noxo 3naer:

-yTrpo3bl 0€30MacHOCTH
MH(OpPMAIK 1 OCHOBHBIE
METO/IbI 3aIUTHI
uHpOpMAIHH;

Xopouro 3HaeT:

-yrpo3bl 6€301acHOCTH
MH(OPMALIIK 1 OCHOBHBIE
METO/IbI 3aIUThI
uHOpMAaIH;

OT1u4HO 3HaeT:
-yrpo3bl 6€30MacHOCTH
UH(OpPMALIIK 1 OCHOBHBIC
METO/IbI 3aLUTHI
nHpOpPMaINH;




IIepBeIii 3Tan

(YpoBeHb)
OIIK-2

Baanern: He Baageer: Caabo Baajeer: Xopomuro Baajgeer: YBepeHHo BiajgeeT:
METOJUKON pacuera METOJUKON pacuera METOJIMKON pacyera METOJIMKON pacuera METOJMKON pacuera
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
METEOPOIOrMYECKUX METEO0POJIOTUYECKUX METEO0POJIOTUYECKUX METEOPOIOrHYECKUX METEeOPOIOrMYECKUX
mapamMeTpoB MO JaHHBIM napaMeTpoB 110 JaHHBIM napaMeTpoB 110 JaHHBIM napamMeTpoB 110 JaHHBIM napamMerpoB 110 JaHHBIM
METEOPOIOrHYECKUX METEOPOJIOTUYECKUX METEOPOIOTUYECKUX METEOPOIOrHYECKUX METEOPOIOrHYECKUX
HU3MEPEHUN; U3MEPEHUN; U3MEPEHUN; HU3MEPEHUN; HU3MEPEHUN;

Ymers: He ymeer: 3aTpyaunsiercs: Xopomro ymeer: OTtauyHO ymeeT:

BBITIOJIHATH Ha6J’IIO):[eHI/IH,
IIPOU3BOJUTH USMEPCHU A
OCHOBHBIX
THAPOMETEOPOIOIHUECKUX
BEITUYMH (TEMIIepaTypa,
aTMocdepHOe TaBiIeHUE,
CKOPOCTb U HalpaBjICHUE
BETpPa, XapaKTEePUCTHUKU
BII&KHOCTH H T.JI.)

BBITIOJIHATH Ha6J’IIO)Z[eHI/I$I,
IMPOU3BOAUTE U3MEPCHU A
OCHOBHBIX
THAPOMETEOPOIOIHUECKUX
BEJIMYMH (TEMIIEpaTypa,
aTMocgepHOe TaBJICHUE,
CKOpPOCTb U HalpaBJICHUE
BETpPa, XapaKTEePUCTHUKU
BJIAKHOCTH H T.]I.)

BBITIOJIHATH Ha6J'IIOI[eHI/I5[,
IMPOU3BOANUTE U3SMCPCHUA
OCHOBHBIX
THIPOMETEOPOIOTHIECKHX
BEJIMYHH (TEMIIepaTypa,
atMoc(epHOe JIaBJICHHUE,
CKOPOCTh U HaIlpaBJIcHHE
BETpa, XapaKTePUCTUKU
BJIQYKHOCTH U T.J.)

BBITIOJIHATH Ha6JIIOI[eHI/IH,
IMPOU3BOAUTE U3MEPCHU A
OCHOBHBIX
THIPOMETEOPOIOTHIECKUX
BEJIMYHH (TEMIIepaTypa,
atMoc(epHOe JIaBJICHUE,
CKOPOCTH M HaIpaBICHHE
BETpa, XapaKTEPUCTUKU
BIIYKHOCTH U T.7.)

BBITIOJIHATH Ha6HIO]IeHI/IH,
IMPOU3BOJUTE U3MEPCHU A
OCHOBHBIX
THIPOMETEOPOIOTHIECKUX
BEJTMYHH (TeMIIeparypa,
atMoc(hepHOe JIaBJICHHE,
CKOPOCTH M HalpaBICHHUE
BETpa, XapaKTEPUCTUKU
BII&KHOCTH U T.J.)

3HaTh:

- CTPOCHHE, COCTaB M O0IIHE
CBOICTBa aTMOC(EpHI;

- OCHOBHBIE XapaKTEPUCTHKH
METEOPOIOrHYECKOTO PEKIMA
atMocdepsr;

He 3naet:

- CTPOEHHE, COCTaB U 00IIre
CBOMCTBa aTMOC(EpHI;

- OCHOBHBIE XapaKTEPHCTHKH
METEOPOJIOrHYECKOTO PEeKUMA
atMocdepsr;

ILioxo 3naet:

- CTPOCHHE, COCTaB M OOIIHE
CBOMCTBa aTMOC(QEPHI;

- OCHOBHBIE XapaKTEPUCTUKH
METEOPOIIOTUYECKOT0 PEKUMA
aTMocdephr;

Xopoiio 3HaeT:

- CTPOCHHE, COCTAB M OOIIHE
cBOIcTBa aTMOC(hEPHI;

- OCHOBHBIE XapaKTEPUCTUKU
METEOPOIOTHYECKOr0 PEKUMa
aTMOoc(epHr;

OT1iM4yHO 3HaeT:

- CTPOCHHE, COCTAB U OOIIIHE
CBOICTBa aTMOC(HEPHI;

- OCHOBHBIE XapaKTEPUCTUKU
METEOPOIOTHYECKOr0 PeKUMa
aTMOC(QepHI;

ITepBbiii aTan

(ypoBeHs)
OIIK-3

Baagers:

3HAHUSAMH, JOCTATOYHBIMU
TUTS TIOHUMAaHU S TIPUPOBI
OCHOBHBIX (PM3HYECKUX
MIPOIECCOB, TPOTEKAOIIUX B
atMocdepe, U ee TECHOM
B3aMMOJCHUCTBUH C 36MHOU
MTOBEPXHOCTHIO U
OKOJIO36MHBIM KOCMUYECKUM

He Baageer:

3HAHHUSMH, JOCTATOUHBIMA
JUTS TIOHUMAaHUS TIPUPOJIBI
OCHOBHBIX (PM3HUECKUX
MIPOIECCOB, TPOTEKAOIIUX B
atMocdepe, U ee TECHOM
B3aUMOJCHUCTBHU C 3eMHOU
ITOBEPXHOCTHIO H
OKOJI03eMHBIM KOCMHUYECKHM

Caabo BiajeeT:

3HAHHUSIMH, JOCTATOUHBIMH
JUTS TIOHUMAaHUS TIPUPOJIBI
OCHOBHBIX (DM3HUECKUX
MIPOIIECCOB, POTEKAIOIIHX B
atMocdepe, 1 ee TECHOM
B3aUMOJICHCTBUHU C 36MHOH
MTOBEPXHOCTHIO H
OKOJIO36MHBIM KOCMUYECKHM

Xopouio BJaajaeer:
3HAHUSIMH, JOCTATOUYHBIMH
JUTSL TIOHUMAaHU S TIPUPOJIBI
OCHOBHBIX (DM3HUECKUX
MPOIIECCOB, TIPOTEKAOIINX B
atMocdepe, U ee TECHOM
B3aMMOJICHCTBUHU C 3€MHOH
MTOBEPXHOCTHIO H
OKOJIO36MHBIM KOCMHUYECKHM

YBepeHHo Biajeer:
3HAHUSAMH, TOCTATOYHBIMU
JUTSL TIOHMMAaHUS TIPUPOIBI
OCHOBHBIX (DH3HYECKUX
MPOIIECCOB, IPOTEKAOIINX B
atMoctepe, U ee TECHOM
B3aMMOJICUCTBUHU C 3€MHOU
MTOBEPXHOCTHIO H
OKOJIO36MHBIM KOCMUYECKHM

MIPOCTPAHCTBOM; IIPOCTPAHCTBOM; IPOCTPAHCTBOM; IPOCTPAHCTBOM,; MIPOCTPAHCTBOM;
Ymers: He ymeer: 3aTpyaHsiercs: Xopomro ymeer: Otn4HO ymeer:
- aHAJIM3UPOBATh - aHAJIM3UPOBATh - aHAJIM3UPOBATh - aHAJIN3UPOBATH - aHAJIU3UPOBATD
METEOpOIOrHYECKHE METEOPOJIOrHYECKHE METEOPOIOTHIECKUE METEOPOIOTNIECKIE METEOPOIOrnYeCKHe

Ha6J'IIOZ[CHI/I$I C IPUMCHCHUEM
TCOPCTUYCCKUX 3HaHHﬁ;

Ha6J'IIO):[CHI/I$I C IPUMCHCHUEM
TCOPCTUYCCKUX 3HaHHﬁ;

Ha6J'IIO,Z[€HI/I$I C IPUMCHCHU EM
TCOPCTUICCKUX 3HaHPII>i;

Ha6J'H-0,Z[eHI/I$[ C IPUMCHCHU EM
TCOPCTUICCKUX 3HaHPII>i;

Ha6J'HO,I[CHI/I$[ C IPUMCHCHUEM
TCOPCTUICCKUX 3HaHPIfI;

3HATHB:

- 3aKOHOMCPHOCTH

He 3naer:
- 3aKOHOMEPHOCTH

I1;10x0 3HAaeT:
- 3aKOHOMEPHOCTH

Xopoio 3HaeT:
- 3aKOHOMCPHOCTH

OTJINYHO 3HAET:
- 3aKOHOMEPHOCTH




pacnpocTpaHeHuUs JIyYUCTON
SHEpruu B aTMocdepe,

- OCHOBBI TEIJIOBOTO pE&XKHMa
MOCTUIIAOIIEH TOBEPXHOCTU
3emuu 1 aTMocdepsl

pacupocTpaHeHus JIy4YUCTOU
SHEPruu B aTMocdepe,

- OCHOBBI TEIJIOBOTO pE&KHMa
MOJICTUIIAOLIEN TOBEPXHOCTH
3emuin 1 aTMOCQEpBI

pacrpocTpaHeHus JIy4HCTON
9HEpruu B aTMocdepe,

- OCHOBBI TEIJIOBOTO pE&KUMa
MIOJICTUIIAOLIEN TOBEPXHOCTH
3emun ¥ aTMocdepbl

pacrnpocTpaHeHus JIy4UCTON
SHEpruu B aTMocdepe,

- OCHOBBI TEIUIOBOT'O peXHUMa
MIOJICTUJIAIOIIEN TIOBEPXHOCTHU
3emun ¥ aTMocdepsl

pacnpocTpaHEHuUs JIy4UCTON
SHEPruu B aTMOcdepe,

- OCHOBBI TEIJIOBOTO pEKHUMa
ITOICTUIIAIOIIEN TIOBEPXHOCTHU
3emun ¥ aTMocdepsl

IIepBelii 3Tan

(YpoBeHb)
OIIK-4

Baapners: He Baaneer: Caalo Biaseet: Xopouo Biaageet: YBepeHHO BiajgeeT:
METOJIMKOW pacuera METOJUKON pacuera METOJMKON pacuera METOJIMKOW pacuera METOJIMKOW pacuera
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
METEOPOIOTHYECKUX METEOPOIOTUYECKUX METEOPOIOTUYECKUX METEOPOIOTHYECKUX METEOPOIOT MY ECKUX
MapaMeTpoB IO JaHHBIM MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JAHHBIM MapaMeTpoB MO JAHHBIM
METEOPOIOTHYECKUX METEOPOIOTUYECKUX METEOPOIOTUYECKUX METEOPOIOTHYECKUX METEOPOIOT MY ECKUX
HU3MEpPEHU; U3MEPEHUN; VU3MEPEHUN; V3MEpPEHUN; V3MEPEHUN;

YMmers: He ymeer: 3aTpyaHsiercs: Xopomro ymeer: OTtauyHO ymeeT:
paccUnTHIBAThH paccunTHIBaThH paccuuTHIBaTh paccunTHIBATh paccunTHIBATh

THAPOMETEOPOIOTHUECKHE
BCIIMYUHBI U UX

THAPOMETEOPOJIOTHUECKHE
BCIIMYUHBI U UX

THIPOMETEOPOJIOrNYECKUE
BEJIMYUHBI U KX

THAPOMETCOPOJIOTHYCCKUE
BCIIMYMUHBI 1 UX

THAPOMETCOPOJIOTHYCCKUE
BCIIMYMHBI 1 UX

MIPOCTPAHCTBEHHOE MIPOCTPAHCTBEHHOE MPOCTPAHCTBEHHOE MPOCTPAHCTBEHHOE MIPOCTPAHCTBEHHOE
pacrpenencHue; pacrpeencHue; pacrpe/eicHue; pacIpeiecHue; pacIpeieicHue;

3HaTh: He 3naer: Il;10x0 3HaeT: Xopoiio 3HaeT: OTJHYHO 3HaeT:

- OCHOBBI TEPMOINHAMUKHI - OCHOBBI TEPMOINHAMUKHI - OCHOBBI TEPMOJIUHAMHUKH - OCHOBBI TEPMOITHAMHKH - OCHOBBI TEPMOITHAMHKH
aTtMocdepsl; atMocQepsl; atMoc(epsl; atMoc(epsl; atMochepsl;

- OCHOBBI (pu3HKHM 00JIAKOB,
TyMaHOB U OCaJIKOB;

- OCHOBBI IMHAMHKH
atMocdepsr;

- OCHOBBI (pU3HKH 00JIAKOB,
TYMaHOB U OCaJIKOB;

- OCHOBBI TUHAMHKHU
atMocdephr;

- OCHOBBI (PU3UKH 00JIAKOB,
TYMaHOB U OCaJIKOB;

- OCHOBBI TUHAMHKHU
aTMocdephl;

- OCHOBBI (DU3UKHU O0JIAKOB,
TYMaHOB U OCaJIKOB;

- OCHOBBI TMHAMHKU
aTMocQepHr;

- OCHOBBI (PU3UKHU O0JIAKOB,
TYMaHOB U OCaJIKOB;

- OCHOBBI TMHAMHKH
aTMOCQepEHl;




4. CTpykKTypa M coJep:KaHue JUCHUIIMHBI

OO0mmast TpyA0eMKOCTh JUCHIHUTIINHBI COCTABIISIET 8 3a4ETHBIX eAWHMII, 288 4acoB.

O0BbéM TMCUMIINHBI Bcero yacos
Ounas popma 00yueHusn
2015, 2016 rr. nadopa \ 2017, 2018 rr. Hadopa
OO0masi TpyA0€MKOCTb AN CHUTIJIMHBI 288 yacosn
KonTakTtHas pabora oOyyamommuxca ¢ 198 210
npenoaaBareyisiM (0 BHAAM ayJIMTOPHBIX
Y4eOHBIX 3aHATHIi) — BCero:
B TOM YHCJIE:
JIEKITNHI 66 66
MIPaKTUYECKHUE 3aHITH 66 78
1a00paTOPHBIC 3AHITHUS 66 66
CamocrosteasHas padora (CPC) — Bcero: 90 78
B TOM YHCJIE:
KypcoBas paboTa +
Bun NMPOMEKYTOYHOM aTTecTalnuu 3adeTr/IK3aMeH
(3aueTr/7K3aMeH)
4.1. Pazennbl 1M cOUNIHHbI
OuyHoe 00y4eHHe
2015, 2016 rr. Habopa
Buasbi yueOHoii Dopmbl =
Ne Pa3nes u rema padoThl, B T.4. TeKylIero = = °
n/n AUCHUTLIAHBI o | camocTosiTeIbHas KOHTPOJIsA = S s E =
§ padora yCIeBaeMoOCTH =E2g 8 g
=| cTynenTos, 4ac. ] Z g & E
@) . m S > s =
s I . = £8 &z
= S ElBE =z S 8 2
= | &5 2 3
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1 Crpoenue, cocraB, cBoiicTBa | 2 6 12 4 | Borpocsl Ha 2 OK-1
aTMoc]ephl. JICKIUH.
Meteopoiioruyeckue
BEITUYHHBI.

Structure, composition,
properties of the atmosphere.
Meteorological values.

2 Cratuka atMochepsbl. 2 12 24 6 | Bompocsl Ha 3 OK-1;
Mojenu aTMocdepsl, CcEMHUHape, OIpoc OK-2;
6apomMeTpudeckre GopMyIibl. nepex OIIK-2;
BsiBOBI 3 ypaBHEHUS nabopaTopHOI OIIK-3;
CTaTUKU pabotoil, oT4er OIIK-4
Statics of the atmosphere no
Atmospheric models, WHIUBUTyaJIbHbBI
barometric formula. M 3aJaHUSIM
Conclusions from the static




equation.

OcHoBbl TepMoarHaMUKH 12 24 8 | Bompocsr Ha OK-1;
aTMocdepsl JIEKIIHH, OK-2;
Atmosphere cEMUHape, OIpoc OIIK-2;
Thermodynamics nepen OIIK-3;

n1abopaTopHOi OIIK-4

paboToii, oT4er

o

WHIBUTyaIbHBI

M 3aJlaHHsIM
Jlyuucras sHeprus B 8 16 12 | Bonpockt Ha OK-1;
aTMocdepe ceMUHape, orpoc OK-2;
The radiant energy in the nepen OIlIK-2;
atmosphere. nabopaTopHOit OIIK-3;

paboToii, oT4eT OIIK-4

o

WHIMBUTyaJTbHbI

M 33IaHUSIM
Pamuarnmmonssil OamaHc 4 8 10 | Bonpocsl Ha OK-1;
CHCTEMBI 3eMIIS — JICKIMH, OIIpoC OK-2;
aTMocdepa. nepen OIlIK-2;
Radiation balance of the KOHTPOJIBHOM OIIK-3;
active layer of the earth and paboToi, oOTYeT OIIK-4
atmosphere. o

WMHAUBUAYAIbHOM

y 3a/1aHUIO0
TermnoBoi pexxum 8 16 7 Bomnpocer Ha OK-1;
JIEATEIILHOTO CJI0S 3eMIIH 1 JICKIIWH, OIpocC OK-2;
aTMocgepsl nepen OIIK-2;
Thermal regime of of the nabopaTtopHoit OIIK-3;
active layer of the Earth and paboToii,  oTuer OIIK-4
the atmosphere. o

WHAUBUAYAILHOM

y 3a/1aHUIO0
@da3oBbI€ IEPEXO/IbI BOJIBI B 6 12 4 Bomnpocst Ha OK-1;
atmocdepe JEeKIUU,  OmpocC OK-2;
Water phase state in the nepen OIIK-2;
atmosphere nabopaTopHO OIIK-3;

paboToii,  oTuer OIIK-4

o

WHIAUBUAYAILHOM

y 3aJJaHUIO
dusnueckue ycaoBus 8 16 8 | Bompocsl Ha OK-1;
00pa3oBaHus TYMaHOB, JEKIUM,  OIpocC OK-2;
00J1aKOB M OCa/IKOB nepexn OIIK-2;
Physical conditions of fog, nabopaTopHOI OIIK-3;
clouds and precipitation pabotoil, oTyer OIIK-4
formation no

WHAUBUIYAILHOM

y 3aJJaHUIO
OCHOBBI JUHAMUKH 2 4 4 | Bonpocsl Ha OK-1;
aTMocdepsl JEKLIUH,  OIpOC OK-2;




Atmospheric dynamics nepen OIIK-2;
nabopaTopHOH OIIK-3;
paboToi, oT4eT OIIK-4
o
UHUBUIYATEHOM
y 3a/1aHUIO

UTOro 66 | 132 | 63 66
C yuérom Tpyno3aTpaT Ipu HOArOTOBKE U Cladye dK3aMeHa 288 yacoB
(27 gacos)
2017, 2018 rr. Habopa
Buasbl yueOHoii ®opmbl =

Ne Pazgesn u tema padoThl, B T.4. TeKylero = = °

n/n AUCHUTLTUHBI o | camocTosiTeIbLHAS KOHTPOJIS = S s =

§ padora ycneBaeMoCTH = 2 g qi =
=| _cTyneHToB, ac. ZE s %E
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1 Crpoenue, cocTaB, cBOWCTBa | 2 6 12 4 Bomnpocer Ha 2 OK-1
aTMoc(hephl. JICKIIUH.

Merteoponorudeckue

BEJTUYHHBI.

Structure, composition,

properties of the atmosphere.

Meteorological values.

2 Cratuka aTMocdepsl. 2 12 24 6 | Bonpocel Ha 3 OK-1;
Mogenu atmochepsi, CeMHHape, onpoc OK-2;
OapoMeTrpudeckue GopMyIIbI. nepen OIIK-2;
BriBOIBI M3 ypaBHEHUS nabopaTopHO OIIK-3;
CTaTUKHU paboToi, oT4eT OIIK-4
Statics of the atmosphere o
Atmospheric models, WHIUBU Ty JTbHBI
barometric formula. M 3aJaHUIM
Conclusions from the static
equation.

3. | OcHoBel TepMoarHAMUKH 2 12 [24+6 | 6 | Bompocsl Ha 5 OK-1;
aTMochepsl JICKIUH, OK-2;
Atmosphere CEMMHape, onpoc OIIK-2;
Thermodynamics nepen OIlIK-3;

nabopaTopHOI OIIK-4
pabotoil, oTyer

o

WHAUBUYaIbHbI

M 3aJaHUSIM

4. | Jlyuucras 3Heprus B 3 8 16 8 | Bompockl Ha 5 OK-1;
atMocdepe CEMMHape, onpoc OK-2;
The radiant energy in the nepen OIIK-2;
atmosphere. naboparopHoit OIIK-3;

paboToil, oT4eT OIIK-4




1o

WHIMBU]Ty ATbHBI

M 3aJaHUSIM
Panuanronnsrii Gananc 4 8 6 | Bompochkl Ha OK-1;
CUCTEMBI 3eMJIsl — JEKIUH,  OIpocC OK-2;
aTrMocepa. nepen OIIK-2;
Radiation balance of the KOHTPOJIBHOU OI1K-3;
active layer of the earth and paboroii,  oT4eT OIIK-4
atmosphere. 1o

WHNBUIYATEHOM

y 3a/1aHUIO0
TennoBoi pexum 8 16+6 | 5 | Bompocsl Ha OK-1;
JESITETLHOTO CJI0S 3eMITH U JEKIUU,  OmpoC OK-2;
aTMocdepsl nepen OIIK-2;
Thermal regime of of the nabopaTopHOU OIIK-3;
active layer of the Earth and paboToii, oT4eT OIIK-4
the atmosphere. o

WHINBUIYATEHOM

y 3a/1aHUIO0
@dazoBbIE TEPEXOBI BOJIBI B 6 12 4 | Bonpocsl Ha OK-1;
aTMocdepe JEKIUU,  OIpoC OK-2;
Water phase state in the nepen OIIK-2;
atmosphere nabopaTopHOH OIIK-3;

paboToi, oTYeT OIIK-4

o

WMHAUBUAYAIbHOM

y 3a/1aHUIO0
DuU3NYECKUE yCIOBUS 8 16 8 Bomnpocsl Ha OK-1;
00pazoBaHUs TYMaHOB, JEKIMU,  OmpocC OK-2;
00JIaKOB U OCaIKOB nepen OIIK-2;
Physical conditions of fog, nabopaTtopHoOit OIIK-3;
clouds and precipitation paboToii,  oTuer OIIK-4
formation o

WHAUBUAYAILHOM

y 3a/1aHUIO0
OCHOBEI IMHAMUKHU 2 4 4 Bompocsr Ha OK-1;
aTMochepsl JEeKIUU,  OmpocC OK-2;
Atmospheric dynamics nepex OIIK-2;

nabopatopHoit OIIK-3;

paboToii,  oTuer OIIK-4

o

WHAUBUAYAIbHOM

y 3aJIaHUIO0

UTOoro 66 | 144 | 51 66
C yuétoM Tpyao3arpaT IpH MOArOTOBKE U clladye 3K3aMeHa 288 yacos

(27 gacos)

4.2. Conepixanue pa3aei0B TUCHUILTAHBI

4.2.1 Ctpoenue, cocTas, cBOiicTBa aTMoc(hepbl

HpenMeT U METOJA MCTCOPOJIOrUH, €€ MCCTO CPpCAU APYIrUX HAYK U CBA3b MCKIAY HUMMU.




Uctopust atmocgepbl. OCHOBHBIE METEOPOJIOTHUECKHE BEIMYMHBI M aTMOC(hEpHbIC SIBICHUS.
CocraB armocdepsl. CoctaB atmocdepHoro Bo3ayxa. [loCTOsSHHBIE M TIEpEMEHHBIC COCTAaBHBIC
qyacTu aTMocepHoro Bo3ayxa. Mi3MeHeHue cocTaBa BO3lyXa C BHICOTOM.

BeprukansHoe crpoerue atmochepsl. Kpatkas xapakrepuctuka Tpornocdepsl, ctpatochepsl,
Me3ochepsl, Tepmochepsl, 3x30cdepnl. ['omo- u rerepocdepa. O3onochepa. Monochepa. [Nonstue
MOTPAHUYHOTO W MPU3EMHOTO0 ci1osi atMmocdepsl. [loHsATHE 0 BO3AYIIHBIX Maccax U PpOHTAX.

YpaBHEHHE COCTOSIHHSI CyXOT0 M BJII&YKHOTO BO31yXa. BupryanabHas Temmeparypa.
XapaKTepI/ICTI/IKI/I BJIA’KHOI'O BO34YyXa U CBA3b MCKIY HUMMU.

4.2.1 Atmosphere’s structure, composition, characteristics

Meteorology subject and method, links between meteorology and other sciences.
Atmosphere’s history. The main atmosphere parameters and phenomena. Atmosphere composition.
Air composition. Constant and variable air components. Air composition change with altitude.

Vertical structure of the atmosphere.Troposphere, stratosphere, mesosphere, thermosphere,
exosphere. Homo- and heterosphere. Ozonosphere. Ionosphere. Border and boundary layer. Air
masses and fronts.

Dry and moist air state equation..Virtual temperature.The moist air characteristics.

4.2.2 Cratuka armocdepsl
Cunbl, neiicTByromme B aTMocdepe B COCTOSHUM PaBHOBECHS. YPaBHEHHE CTaTHKU, €TO
cnencreue. [IoHATHE JIOKATBHON M TIOJHOM MPOW3BOJAHONM METEOPOJIOTHYECKUX BenuduH. [loHsaTue
rpaJieHTa METEOpOJIOTUYECKOW BenuuuHbl. bapuueckuil rpagueHT u Oapuueckas CTYIEHb.
Bbapomerpuyeckue Gopmynbl Ui OJHOPOIHOM, W30TEPMUYECKOHN, TOJUTPOIHOW M peaabHOM
Mojenet atmocdepsl. [IpakTnueckoe wucmonap3oBaHue OapomeTpuueckux Qopmyi. M3MeHeHnwue
IJIOTHOCTHU BO3/yXa ¢ BeicoToM. CTanaapTHas atMocdepa.

4.2.2 Statics of the atmosphere.

Forces, acting in the atmosphere in the state of equilibrium.The equation of statics, its
consequence.The concept of local and total derivative of meteorological values.Baric gradient and
baric level.Barometric formula for homogeneous, isothermal, polytrophic and real atmosphere
model. Barometric- formula practical use. Air density changes with altitude. Standard atmosphere.

4.2.3 OcHOBBI TEPMOJIMHAMHUKHU aTMOC(hepPbI

[lepBoe Havano TEpPMOJAMHAMHKH MPUMEHHUTEIBHO K arMocdepe. AnmabaThueckue
npoueccel. Cyxonunabatudeckuil rpaguent. [loTeHnnansHas Temmnepatypa u ee cBoiictBa. [lepsoe
HaYao TePMOJIUHAMUKHU MIPH BIAKHOIMA0ATHUECKOM Tpoliecce. BiiakHoanabaTnyeckuii Tpajinext,
€ro 3aBUCHUMOCTh OT TeMmrepaTypsl u AaBieHus. [IceBgonuabarnyeckue mpoueccsl. DKBUBAJIEHTHO-
MOTCHIMAJbHAS W IICEBAONOTEHIMAlIbHAs ~ TeMIleparypa, UX cBoucTBa. [loHsTHE O
HeamabaTHYECKUX MPOIECcCax.

H3MeHeHre mapaMeTpoB BO3IYIIHOW YaCTHIBI NPH €€ BEPTUKAIBHBIX IEPEMEIICHUSIX.
KpuBas cocrosHus. YpoBEeHb KOHACHCAIMU. YPOBEHb KOHBEKIIMU. OJHEPTUsi HEYCTOWYHBOCTH.
Abdponorudeckass auarpamma. [IpUHIMIBI MOCTPOEHUS TEPMOIMHAMHYECKUX TI'pauKoB, UX
HCIOJIb30BaHUE.

Crpatudukamus  armochepsl.  Kputepum  OlEHKM  BEPTHKAIBHONW  TEPMHUYECKOU
ycToHYnBOCTH aTMochepsl. MeTo ] YacTHIIbI.

4.2.3 Thermodynamics of the atmosphere
The first principle of thermodynamics applied to the atmosphere. Adiabatic processes. Dry
adiabatic gradient. Potential temperature and its properties. The first principle of thermodynamics
during wet adiabatic process. The pseudo adiabatic processes. Equivalent-potential and
pseudopotential temperature properties. The concept of the non-adiabaticprocesses.
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Particle’s vertical motion changes. The state curve. Condensation level. Convection level.
Energy Instability. Aerological diagram. The thermodynamic graphics and their usage.

Atmosphere stratification. Criteria of the atmosphere’s vertical thermal stability.Particle’s
method.

4.2.4 Jlyuncras 3Heprusi B atMmocgepe

Onpenenenrue MOHATHA W BEIMYMH, XapaKTEPU3YIOUIUX 3JIEKTPOMArHUTHOE W3JIyuyeHHUE.
[loHsTHs NOTOKA, WHTEHCUBHOCTM M HUHcoOJsAUMU. PacnpeneneHue 5HEPrUM MO CHEKTPY H
WHTETPAIbHBIA TOTOK COJHEYHOW paauanuu Ha BepxHed rpanune armocdepsl. CosHeuHas
MTOCTOSIHHASI.

[lornmomenne u paccesHue COJHEYHOW paavauuu B arMmocdepe. 3akoH ociabieHus
MOHOXPOMAaTHYECKOIO0 U HMHTETPAJbHOTO MOTOKOB panuanuu. OyHKIUM NOpomycKaHus |
norjomeHus. CHekTpajdbHble M MHTErpajbHble XapaKTEPUCTHKU IPO3PAYHOCTH aTMOCHEpHI.
@®aktop MyTrHOCTH. CHEKTpaJbHBIM COCTaB COJHEYHOM paauanuu y 3€MHON IOBEPXHOCTH.
OcoOeHHOCTH paJlMallMOHHBIX IIPOLECCOB B 3arpsi3HeHHOU atMocdepe. PacnipocTpanenue npsmoi,
paccestHHOM M CyMMapHOUM COJHEYHOW paauanuu. PakTopsl, BAUAONIME Ha HUX. OTpaxeHue u
MIOTJIOIIEHNE COJTHEUHOM paauaiy 3eMHOM MoBepXHOCThI0. KoadduimeHTs! orpaxenus (aap6e10)
U TOIJOIEHUs. ANb0Oeno pa3IuYHbIX ECTECTBEHHBIX IOBEpXHOCTEH, 00JakoB M 3eMiid Kak
maHeTsl. CyTOYHBIN X011 aab0e1o.

JUIMHHOBOJIHOBOE — M3nmy4deHue. M3myueHue 3eMHOM  MOBEpXHOCTH U aTMOc(epsbl.
Pacnpenenenne sHeprum mno cnekrtpy. PagmanuoHHBIE CBOWCTBA €CTECTBEHHBIX MOBEPXHOCTEH.
[Tornomenue 3eMHOTO U3iIydeHHUs B aTMocdepe. YXoasdiee U BCTPEUHOE U3Iy4eHHE aTMOCQEpHI.
DddexTuBHOE M3TydeHNE, (HAKTOPHI BIMUIIONINE HA HETO.

4.2.4 Radiant energy in the atmosphere.

Electromagnetic radiation. Flux, intensity and insolation. The energy distribution in the
spectrum and the integrated flux of solar radiation at the top of the atmosphere. The solar constant.

Absorption and scattering of the solar radiation in the atmosphere. Law of integral and
monochromatic radiation fluxes. Transmission and absorption functions. Spectral and integral
characteristics of the atmosphere. Turbidity factor. The spectral composition of solar radiation at the
earth's surface. Features of radiative processes in the polluted atmosphere. Direct, dissipated and
total solar radiation distribution. Their determining factors. Reflection and absorption of solar
radiation by the Earth surface. Reflection (albedo) and absorption coefficients. Albedo of different
natural surfaces, clouds and Earth as a planet.

Long-wave radiation.Earth’s surface and atmosphere’s radiation.Energy distribution along the
spectrum.Radiation properties of natural surfaces.Absorption of radiation in the earth's
atmosphere.Leaving and counter-radiation of the atmosphere.Efficient emission factors affecting it.

4.2.5 PaguanmoHHbIi 0ajaHc cucTteMbl 3eMJisi - aTMoc(epbl

Paguanuonnelii Gamanc 3eMHOM TOBepXHOCTH. PanmanuonHblii Oamanc aTMocdepsl.
Pamnanuonnslii 6ananc 3emian kak miuaHeTbl. DakTOphl, ONMpeAeNsIonue paaualuoOHHbIA OanaHc,
€ro CyTouHbIi U rogoBoit xoa. lllupoTHOE pacmpeneneHre paaualliOHHOTO OallaHCca TTOBEPXHOCTH
3emun, aTMochepsl U CHCTeMBI 3eMJIs - aTMocdepa.

YpaBHEeHHE TEMIOBOro OanaHca 3eMHOU MOBEepXHOCTH. DaKTOPHI, BIUAIONINE HA ypaBHEHUE
TEIUIOBOro OanaHca.

4.2.5 Radiation balance of Earh-atmosphere system



Radiation balance of earth surface. Atmosphere radiation balance. Radiation balance of Earth
as a planet. Factors, determining radiation balance, its daily and annual course. Latitudinal
distribution of the Radiation balance of earth surface, Atmosphere and Earh-atmosphere system.

The equation of the heat balance of the earth's surface. Factors affecting the heat balance
equation.

4.2.6 Ten10Bo# pe:kuM JAeAITEJIBLHOIO c1051 3eMJuIu H aTMocdepbl

Temnodusnyeckne XapakTEepUCTHKH IOYBBI, BOJBI M BO3ayxa. OCHOBHBIE 3aKOHBI
pacmpoCTpaHeHMsl Tella B IIo4Be. TemiepaTypa 3€MHOHM IOBEPXHOCTU. BepTukanbHoe
pacmipenenenue temneparypbl mouBbl. [loTok Teruta B mouBe. OCOOEHHOCTH pacmpoCTpaHEHUS
TeIia B BOJOEMax.

AtMmocdepa — TypOynenTHas cpeaa. JuHamuyeckue (HakToOpbl BOSHUKHOBEHHS aTMOC(hEpHOMH
TypOyneHTHOCTU. OCHOBHBIE XapaKTEPUCTUKU TYpOYJIE€HTHOCTH.

[lonsiTHE O MpPU3EMHOM U MOTPAHUYHOM CJOSIX aTMocdeprl. M3MeHeHne CKOpoCTH BETpa C
BbICOTOM. CyTOUHBIH X011 BETpa.

[ToToku Temmna B atMocdepe. YpaBHEHUE NPUTOKA Terjia B arMocdepe. YpaBHEHHE MPUTOKA
Teria B TypOynentHoW armocdepe. Koaddumuent typOynentHoro obmena u kodhduimeHT
TypOyJeHTHOCTH. MeTtoapl ero ompeneneHus. Metoasl pacuera TypOYJIEHTHOrO MOTOKa Teria.
CyTOUHBII 1 TOJIOBOM XOJ TEMIIEPATYPHI.

HN3Menenne temmepaTypbl BO3ayXa C BbICOTOW. [lepuomuyeckne W HENEPUOAMYECKHE
M3MEHEeHUs TemmepaTypsl B Tpomochepe. MuBepcun Ttemmneparypel. Bbicora u Temmneparypa
TPONONAY3HI.

4.2.6 The thermal regime active layer of the atmosphere and Earth

The thermophysical characteristics of the soil, water and air.Basic laws of heat distribution in
the soil. Earth surface temperature. Vertical distribution of soil temperature. Heat flux in the soil.
Distribution features of the heat in the lakes and oceans.

Atmosphere - a turbulent medium. Dynamic factors of atmospheric turbulence. The main
characteristics of turbulence. Surface and boundary layer of the atmosphere. Wind speed changes
with height. The diurnal wind variations.

Heat fluxes in the atmosphere. The heat flux equation in the atmosphere.The heat flux
equation in the turbulent atmosphere. Turbulent exchange and turbulence coefficient.Methods of its
determining. Methods of turbulent heat flux calculating. Diurnal and annual temperature variations

Air temperature changes with height.. Periodic and non-periodic temperature changes in the
troposphere. Temperature Inversions. Tropopause height and temperature

4.2.7 ®a3oBble nepexoabl BoJAbI B aTMochepe

VYcnoBus ¢a3oBbIX MEpexoJoB Boaa B armocgepe. Juarpamma (a3oBbIX COCTOSHUN BOJbI B
atMocdepe. McnapeHne ¢ 3eMHOM MOBEPXHOCTH M C TIOBEPXHOCTEH OOJIBIINX M MalbIX BOJIOEMOB.
PaBHOBecHasi OTHOCHTEbHAS BIAXHOCTb. YpaBHEHUE MEPEHOCa BOJSHOIO Mapa B TypOyJIEeHTHOH
aTMocoepe.

Konnencanusa. Pabora oOpa3oBaHMs 3apofbIIIEBBIX Kameib. Poiib saep KOHIEHCAIUH.
OO6pa3oBaHue 3apo/IbIIIEBbIX Kanedb. DakTopsl, BAMAIONIME Ha UX pocT. [lepeoxnaxaeHue Kamnels.
OO6pa3oBaHue JIeASHBIX KPUCTAJUIOB B aTMOCdepe.

4.2.7 Phase water transitions in the atmosphere
Phase waterconditions in the atmosphere. The diagram of the water phase states in the
atmosphere. Evaporation from the surface and from the surface of large and small water bodies.
Equilibrium relative humidity. The equation of water vapor transport in a turbulent atmosphere.
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Condensation. Droplets formation. Condensation nuclei Growth factors. Super-cooled water
droplets. Ice crystal formation.

4.2.8 ®u3znueckue ycjaoBusi 00pa30BaHusl TYMAHOB, 00JIaKOB H 0CaKOB

Tymanbl. @U3UKO-METEOPOIIOTUYECKHE YCIOBHUS 00pa3oBaHus TyMaHOB. VX Kiaccudukanusi.
OCHOBHBIE XapaKTEPUCTUKKM TYMaHOB. Mopenu o0pa3oBaHHsS M CTpOSHHs TyMaHOB. [Iporno3
paguallMOHHBIX TYMAaHOB.

O6aka. OU3MKO-METEOPOIOTHIYECKUE YCIOBHUS 00pazoBaHusi 00akoB. Poiib BepTUKAIBHBIX
JIBWOKEHUM  pas3inyHOro Mmaciutadba, TypOYyJEHTHOro IMepeMElIMBaHus U PaJualMOHHOIO
BBIXOJIA)KMBAaHUSI B 00pazoBaHMM 00JakoB. MexayHapoaHas MopgoJornueckas Kiaccuukaus
obnakoB. I'eHernueckas wiaccupukanus oOnakoB. DU3NYECKHE XaPaKTEPUCTUKH OOJIAKOB:
BOJHOCTb, pasMCp KallCjib, KallCJIbHBLIC, KPUCTAIIMYECCKHUEC W CMCHIAHHBLIC 06J1a1<a; HHWXXHAA N
BCPXHAA I'paHUIBI 06J'IaKOB, HNX USMCHYMBOCTb BO BpEMCHU U IPOCTPAHCTBE.

Ocanxu. Knaccudukamnus ocaakos. [Iporeccsl ykpynmHeHUs Kareilb U KPUCTALUIOB B 0OaKax.
Ckopoctb pocTta u ucnapenus kanesnb. Koadduunent coynapenus (3axsara). Posib TBepaoit ¢a3bl B
O6pa3OBaHI/H/I 0CaaKOB. OC&I[KI/I N3 KallCJIbHBIX, KPUCTANIMYCCKUX MW CMCIIaHHBIX 00J1aKOB.
Ocob6ennoctu 00pa3oBanus rpaga. HazemHast KOHACHCAIUS U OCAIKH.

[MonsiTne 0 pU3NIECKOM MEXaHU3Me BO3/ICHCTBHSI Ha 00J1aKa, TyMaHBI, OCaIKH.
[IpencraBienue o cnoco6ax aKTUBHOTO BO3JIEHCTBUS U UX 3(PPEKTUBHOCTH.

4.2.8 The physical conditions of fog, cloud and precipitation formation Fogs.

Conditions of fogs formation. Fogs classification. The main characteristics of the fogs.
Formation and structure models of the fogs. Radiation fogs forecast.

Clouds. Conditions of clouds formation. The role of the vertical movements of different scale,
turbulent mixing and radiative cooling in cloud formation. Internation almorphological cloud
classification. Genetic clouds classification. The physical characteristics of clouds: water content,
droplet size; drip, crystal and mixed clouds; lower and upper limits of clouds, their variability over
time and space.

Precipitation. Classification of precipitation. Ocagku. Growth processes of droplets and
crystals in the clouds. Droplets growth speed and evaporation. Collision rate (capture).The role of
the solid phase in the formation of precipitation.Precipitation of the drip, crystal and mixed clouds.
Hail formationfeatures. Surface condensation and precipitation.

The concept of the physical mechanism of influence on clouds, fog, precipitation.

Introduction of active influence methods and its effectiveness.

4.2.9 OcHOBBI IMHAMHUKH aTMOC(hePbI
Cunsl, neiictByromue B atMocdepe. YpaBHEHUE ABMKEHUS aTMOC(epbl. YCTaHOBUBIIEECS
JIBIDKEHUE BO3Iyxa 0e3 ydera cwil TpeHus. [ 'paaueHTHbId BeTep. ['eocTpoduueckoro Berep.
N3menenne reoctpoduyeckoro Berpa ¢ BbicoTod. Crupans OxmaHa. ['pagueHTHBIN BeTep B
[UKJIOHE M AHTHIMKIIOHE C Y4ETOM M 0e3 ydeTa CHUJIbl TPECHHUSI.

Basics of atmospheric dynamics
The forces acting in the atmosphere.The equation of atmospheric motion.The steady movement
of air without considering friction forces.The gradient wind.Geostrophic wind. Geostrophic wind
changes with height. Ekman spiral.Gradient wind in a cyclone and an anticyclone with and without
friction forces.
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4.3 CeMI/IHapCKHe, NMPaKTUIECKUE, naﬁopaTopnble 3aHATUSA, UX COACPKAHUEC

2015, 2016 rr. Habopa

Ne [ Ne paznpena ®opma ®opmupyembie
/11 I[I/ICIII)I/IHJII/IHI)I Haumenosarnue nabopatopHeix pador HpOBeI;leHI/IFI KOEdHG"Pi“}e,HHI/II/I
Pacuer MeTeoposIOrnyeCcKuX BEIUYHH U JlaboparopHnast OK-2;
1 1 IUIOTHOCTHU BO3/yXa pabota OIIK-2;
Calculation of meteorological quantities and OIIK-3;
air density OIIK-4
Merons! craHIapTHBIX MeTeoposiorndeckux | [Ipaktuueckue OK-2;
) 1 HaOJIIOJICHU . 3aHITUS OIIK-2;
Method sofstandard meteorological OIIK-3;
observations OIIK-4
bapomerpuueckue Gopmymsl 1t Cemunap OK-2;
3 ) pa3IMYHbIX MOJIeTe aTMOChepBI. OIIK-2;
Barometric formula for different atmosphere OIIK-3;
models. OI1K-4;
[lepoe wHauwano TepmoauHamuku Juisd| JlabopaTtopHas
- OK-2;
aTMoc(hephl. CyxoannabaTHyecKuid paborta OITK-2-
4 3 TPaJIEHT. OINK-3 K
The first law of thermodynamics for the OIK- i
atmosphere. Dryadiabatic gradient..
Asponorudeckas — auarpamma.  3agauu,|[Ipaktuueckue OK-2:
pelaeMble C TMOMOUIBIO a’3pPOJIOTUYECKOM|  3aHATHS OHK-é'
JMarpaMMBel. OITK-3 K
Aerological diagram. Tasks solved by using .
. . OIIK-4
the aerological diagrams.
[Ieppoe wHauano TtepmoamHamuku s  CemuHap
BO3/yXa HACBHIIIEHHOTO BOJSHBIM IapOM. OK-2;
5 3 BraxxnoanmabaTuueckuii TpaIueHT. OIIK-2;
The first law of thermodynamics for the OIIK-3;
steam-saturated air. Moist-adiabatic OIIK-4
gradient.
YpoBeHb KOHJICHCAIUH. Yckopenue | [Ipaktuueckue OK-2;
6 3 KOHBEKIMU. Y POBEHb KOHBEKIIHM. 3aHATHUS OIIK-2;
Condensation level. Acceleration of OIIK-3;
convection. Convection level OIIK-4
JlaGopaTopHas OK-2;
7 3 TepmoanHamuueckue TEMIIEPATypPbl pabota OIIK-2;
Thermodynamic temperature OIIK-3;
OI1K-4
M3meHeHne XapakTepuCcTUK BiaxHoctu u | JlabopaTopHas
TEPMOIMHAMUYECKUX TeMneparyp B pabota OK-2;
] 3 aanabaTHYeCKH MOJHUMAOIIEMCS BO3IYXeE. OIIK-2;
Humidity and temperature characteristics OIIK-3;
changes in the thermodynamic adiabatically OIIK-4
rising air
Onenka  crparudukanuum  atmoctepsl.| Cemunap OK-2;
9 3 @akTophl, BIUAKOIIME HA YCTOWYHUBOCTH OIIK-2;
atMocdepbl. OHepruss  HEYCTOHYMBOCTHU OIIK-3;
Evaluation of atmospheric stratification. OI1K-4
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Factors affecting of the atmosphere stability.
Instability energy

ConneuHnasi paguanusi Ha BepxHed rpanuie|Jlaboparopras OK-2-
atMoceprl.  ConHeuHasT  TIOCTOSIHHAS. pabota OHK-é'
10 CounsipHBIi KITUMAT. OHK-3',
Solar radiation at the top of the atmosphere. OIK- i
The solar constant. Solar climate.
Ocnabnenue UHTETPAIbHOTO u| [TpakTrueckue
CIIEKTPAJILHOTO MOTOKA COJIHCYHOM|  3aHATHS OK-2-
panuanuy. XapaKTepUCTUKU TPO3PAYHOCTH OHK-i'
11 aTMocdepsl OIK-3 ]
The weakening of the integral and spectral OIK- Ai
solar irradiance. Characteristics of
atmospheric transparency.
Paccesnue  conneunoit  pagmanmuu Bl CemuHap
aTMocdepe. Ontuueckue SIBJICHUS, OK-2:
CBSI3aHHBIC C PACCESTHUEM CBETOBOTO TIOTOKA] OHK-é‘
12 The scattering of solar radiation in the OHK-3"
atmosphere. ~ The optical phenomena OIK- 4
associated with the scattering of the light
flux.
Pacuer SHEPreTHYECKOU ceetumoctu| JlaboparopHas OK-2-
3eMHOM MMOBEPXHOCTH. Nznyaenue paborta OHK-é'
13 aTMocdepsl OHK-3"
The calculation of ground irradiance. OIK- 4
Atmospheric radiation
CemuHap u OK-2;
14 CriexTp u3aydeHus: 3eMiId 1 aTMochepbl MPaKTUYECKHE OIIK-2;
Earth and atmosphere’s spectrum radiation 3aHATHUS OIIK-3;
OIIK-4
Paguanuonnslii 6ananc aesrensHoro ciost | JlabopaTopHas OK-2-
3emutn, aTMOC(hephl B CUCTEMBI 3eMIIsI- paborta u OHK—é'
15 atmocdepa Cemunap OITK-3 K
Earth, atmosphere and the Earth-atmosphere OIK- 4
system active layer radiation balance
Cemunap OK-2;
15 TemmoBoii OanaHc AEATEILHOIO CJIOS 3eMIIH OIIK-2;
Earth active layer heat balance OIIK-3;
OIIK-4
Teopernueckue 3aKOHbI PacCHpOCTPAHEHUI Cemunap OK-2;
16 KOJIeOaHUH TeMIIEpaTyphl B OYBE OIIK-2;
Theoretical laws distributions of the soil OIIK-3;
temperature fluctuations OIIK-4
JlaGopaTopHas OK-2;
17 ITorok Temna B mo4Be. paboTa OIIK-2;
Soil heat flux OIIK-3;
OIIK-4
BeptukanpbHoe wu3MeHeHHe Temneparypsl | [Ipaktudeckue OK-2;
18 MOYBEI M BOJJOEMOB 3aHATU OIIK-2;
Soilandocean’s vertical temperature OIIK-3;
changes. OIIK-4
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®dakTopsl TypOYJICHTHOCTH. Pacuer | JTaGopaTopHas OK-2;
19 koa(duimenTa TypOyIeHTHOCTH. paborta OIIK-2;
Factors of the turbulence. Turbulence OIIK-3;
coefficient calculation OIIK-4
TypOynentHoe MepeMEeIINBaHUE B| Cemunap u OK-2;
20 IPU3EMHOM CJI0€ aTMochepbl IIPAKTHYECKUE OIIK-2;
Turbulent mixing in the surface layer of the 3aHATUA OIIK-3;
atmosphere OIIK-4
N3menenune Ttemmeparypsl Bo3ayxa Bo|JlaGoparopnHas OK-2;
71 BPEMEHHU U MPOCTPAHCTBE paborta OIIK-2;
Air temperature changes during the time OIIK-3;
period and space. OIIK-4
@axkTtopel, Baustomue Ha  (azoBele| CemuHap OK-2;
2 MIepeXo/ibl BOJIbI B aTMOC(epe OIIK-2;
Factors affecting the phase transitions of OIIK-3;
water in the atmosphere OI1K-4
Pacuer ckopoctu ncnapenus ¢ nosepxsoctu| [Ipaktuueckue OK-2;
23 BOJIOEMOB U CYIIIH 3aHATHS OIIK-2;
The calculation of the rate of evaporation OIIK-3;
from the surface of bodies of water and land OIIK-4
Jlaboparopnast OK-2;
24 Poct 3apoapleBbIx Kamnenb B aTMocdepe. paborta OIIK-2;
The growth of droplets in the atmosphere. OIIK-3;
OI1K-4
YcenoBus o0pazoBaHus tymaHa.| CemuHap
Muxkpoduznyeckue XapaKTepUCTHKU OK-2;
25 TyMaHa. BunumocTs B TymaHe. OIIK-2;
Fog formation conditions. Fog OIIK-3;
microphysical characteristics. Visibility in OIIK-4
the fog.
YcenoBus o0pazoBaHus obmaunoctu. | [IpakTraeckue OK-2;
26 Muxkpoduzuyeckue XapaKTEPUCTUKH 3aHATHUS OIIK-2;
o0makoB Cloud formation conditions. Cloud OIIK-3;
microphysical characteristics OIIK-4
Pocr xanenp u neasHbIx yacTull B oonakax |JlaboparopHbie OK-2;
27 u TyMaHax. Ocaaxu. paboThI OIIK-2;
Droplets and ice particles growth in clouds OIIK-3;
and fogs. Precipitation OI1K-4
IIpakTnueckue OK-2;
73 Cuuibl, AeCTBYIOIIKE B aTMOCheEpe 3aHATUS OIIK-2;
The forces acting in the atmosphere OIIK-3;
OIIK-4
JlaGopaTopHsble OK-2;
29 Pacuer ckopoctu reoctpoduieckoro BeTpa paboTsI OIIK-2;
Geostrophic wind speed calculation OIIK-3;
OIIK-4
CeMuHap u OK-2;
30 JIBKeHHE B LUKIOHE U aHTULUKIOHE | JabopaTtopHas OIIK-2;
Cyclonic and anticyclonic movement pabota OIIK-3;
OIIK-4
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2017, 2018 rr. Habopa

Ne | Nepasnena HaumenoBanue 1abopaTopHbIX paboT ®opma PopwHpyemEie
/Tl | JUCIUIUTAHBI MPOBEJCHUS | KOMIICTCHIINH
PacueT MeTeoposiornyeckux BEIUYUH U Jlaboparoprast OK-2;
1 1 IJIOTHOCTHU BO3JIyXa paborta OIIK-2;
Calculation of meteorological quantities and OIIK-3;
air density OIIK-4
Merons! cranIapTHBIX MeTeoposiorndeckux | [Ipaktuueckue OK-2;
) 1 HaOIIOACHUI. 3aHATUSA OIIK-2;
Method sofstandard meteorological OIIK-3;
observations OIlK-4
Bapomerpuueckue Gpopmyssl i Cemunap OK-2;
3 ) pa3IMYHbIX MOJIee aTMOChepBI. OIIK-2;
Barometric formula for different atmosphere OIIK-3;
models. OIIK-4;
IlepBoe wHawamo TtepmoamHamMuku | JlaboparopHas OK-2:
aTMoc(hepsl. CyxoannabaTHyecKuid paborta OHK-é‘
4 3 TPaJUCHT. OINK-3 K
The first law of thermodynamics for the OIK- i
atmosphere. Dryadiabatic gradient..
Aspornorudeckas — auarpamma.  3agauu,|[Ipaktuueckue OK-2-
pemaemMple ¢ TIOMOINBIO adPOJIOTUYECKOH|  3aHATHA OIK-2:
JIarpamMmeL. . OTIK-3-
Aerological diagram. Tasks solved by using .
. : OIIK-4
the aerological diagrams.
[Ieppoe wHauano TtepmoamHamuku s CemuHap
BO3/lyXa HACBHIIIEHHOTO BOJSHBIM IApOM. OK-2;
5 3 BrnaxxnoagunabaTrudeckuil TpaIueHT. OIIK-2;
The first law of thermodynamics for the OIIK-3;
steam-saturated air. Moist-adiabatic OIIK-4
gradient.
YpoBeHb KOHJICHCAIUH. Yckopenue | [Ipaktuueckue OK-2;
6 3 KOHBEKIMU. YPOBEHb KOHBEKIIMH. 3aHITHS OIIK-2;
Condensation level. Acceleration of OIIK-3;
convection. Convection level OIIK-4
Jlaboparopnast OK-2;
7 3 TepmoanHamuueckue TEMIIEPATypPbl pabota OIIK-2;
Thermodynamic temperature OIIK-3;
OI1K-4
M3meHeHue XapakTepucTuK Biaxuoctu 1 | JlabopaTopHas
TEPMOIMHAMUYECKUX TeMneparyp B pabota OK-2;
] 3 aanabaTHYeCKH MOJHUMAIOIIEMCS BO3TyXeE. OIIK-2;
Humidity and temperature characteristics OIIK-3;
changes in the thermodynamic adiabatically OIIK-4
rising air
Onenka  crpatudukanumu  atmocdepsl.| CemuHap
@akTophl, BIUAKOLIME HA YCTOWYHMBOCTH OK-2;
9 3 atMocgepbl. DHEprusi  HEYCTOWYHBOCTH OIIK-2;
Evaluation of atmospheric stratification. OIIK-3;
Factors affecting of the atmosphere stability. OIIK-4

Instability energy
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ConneuHas paguanysi Ha BEpXHEW I'paHULE

Jlaboparoprast

OK-2;
atMocdeprl.  ConHeuHass  TIOCTOSIHHAS. paborta OITK-2:
10 CounsipHBIN KJIMMAT. OHK-3',
Solar radiation at the top of the atmosphere. OIK- Li
The solar constant. Solar climate.
Ocnabnenue UHTETPAIbHOTO u| [TpakTrueckue
CIIEKTPAJILHOTO MOTOKA COJIHEUHOH|  3aHATHUS OK-2-
panuanuy. XapaKTepUCTUKU TPO3PAYHOCTH OHK-é'
11 aTMocdepsl OINK-3 ]
The weakening of the integral and spectral OIK- i
solar irradiance. Characteristics of
atmospheric transparency.
Paccesnue  conneunoit  pagmanmuu Bl CemuHap
aTMocdepe. Ontuueckue SIBJICHUS, OK-2:
CBSI3aHHBIE C PACCESTHUEM CBETOBOTO TIOTOKA] OHK-i'
12 The scattering of solar radiation in the OHK-3',
atmosphere.  The optical phenomena OIK- i
associated with the scattering of the light
flux.
Pacuer SHEPreTHYECKOU ceetumoctu| JlaboparopHas OK-2:
3eMHOM MMOBEPXHOCTH. Nznyaenue paborta OHK-é‘
13 aTMocdepsl OIK-3 ;
The calculation of ground irradiance. OIK- 4
Atmospheric radiation
CemuHap u OK-2;
14 CriexTp u3aydeHus: 3eMiId 1 aTMochepbl MPaKTUYECKHE OIIK-2;
Earth and atmosphere’s spectrum radiation 3aHATHUS OIIK-3;
OI1K-4
Pannanmonnslit 6ananc aestenpHOro cinost | JlaboparopHas OK-2-
3emutn, aTMOC(hEphl B CUCTEMBI 3eMIIsI- paborta u OHK—é'
15 atmocdepa Cemunap OINK-3 ’
Earth, atmosphere and the Earth-atmosphere OIK- 4
system active layer radiation balance
Cemunap OK-2;
15 TeruioBoii 0anaHc AEATEILHOIO CJI0S 3EMIIA OIIK-2;
Earth active layer heat balance OIIK-3;
OI1K-4
Teopernueckue 3aKOHbI paCIPOCTPAHECHUIA Cemunap OK-2;
16 KoJIe0aHUl TeMIepaTyphl B IOUBE OIIK-2;
Theoretical laws distributions of the soil OIIK-3;
temperature fluctuations OIIK-4
JlaGopaTopHas OK-2;
17 ITorok Temna B moYBeE. paboTa OIIK-2;
Soil heat flux OIIK-3;
OIIK-4
BeptukanbHoe wu3MmeHeHHe Ttemneparypsl | [Ipaktudeckue OK-2;
18 MMOYBBLI U BOJOEMOB 3aHATUS OIIK-2;
Soilandocean’s vertical temperature OIIK-3;
changes. OIIK-4
19 DakTopsl TypOyJIE€HTHOCTH. Pacuer| JIaGopaTtopHas OK-2;
koa(duimenTa TypOyIeHTHOCTH. pabota OIIK-2;
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Factors of the turbulence. Turbulence OIIK-3;
coefficient calculation OIIK-4
TypOynentHoe NepeMeIIMBaHUE B| Cemunap u OK-2;
20 6 MPU3EMHOM CJI0€ aTMOC(EpHI IIPAKTUYECKUE OIIK-2;
Turbulent mixing in the surface layer of the 3aHATUA OIIK-3;
atmosphere OIIK-4
WN3menenune temmeparypbl Bo3ayxa Bo|Jlaboparophas OK-2;
1 6 BPEMEHHU U MPOCTPAHCTBE paborta OIIK-2;
Air temperature changes during the time OIIK-3;
period and space. OIIK-4
@akTtopel, Baustomue Ha  QazoBele| CemuHap OK-2;
2 7 MIepeXo/ibl BOJIbI B aTMOChepe OIlIK-2;
Factors affecting the phase transitions of OIIK-3;
water in the atmosphere OI1K-4
Pacuer ckopoctu ucnapenus ¢ nosepxHoctu| [Ipaktuueckue OK-2;
23 7 BOJIOEMOB U CYIIIH 3aHATHS OIIK-2;
The calculation of the rate of evaporation OIIK-3;
from the surface of bodies of water and land OIIK-4
Jlaboparopnast OK-2;
24 7 Poct 3apoapleBbIx Kamnenb B aTMocdepe. paborta OIIK-2;
The growth of droplets in the atmosphere. OIIK-3;
OIIK-4
YcenoBus o0pazoBaHus tymaHa.| CemuHap
Muxkpoduznyeckue XapaKTepUCTUKU OK-2;
25 ] TyMaHa. BunumocTs B TymaHe. OIIK-2;
Fog formation conditions. Fog OIIK-3;
microphysical characteristics. Visibility in OIIK-4
the fog.
YcenoBus 00pazoBaHHs obnmaynoctu.| [IpakTrdeckue OK-2;
26 Q Muxkpoduzuyeckue XapaKTEPUCTUKH 3aHATHUS OIIK-2;
o0makoB Cloud formation conditions. Cloud OIIK-3;
microphysical characteristics OIIK-4
Poct kanenp u neasiHbIX yactuil B o0nakax |JlaGoparopHbie OK-2;
27 ] 1 TymaHax. Ocajiku. padoThI OIIK-2;
Droplets and ice particles growth in clouds OIIK-3;
and fogs. Precipitation OIIK-4
IIpakTnueckue OK-2;
73 9 Cuuibl, AeCTBYIOIIKE B aTMOCheEpe 3aHATHUS OIIK-2;
The forces acting in the atmosphere OIIK-3;
OIIK-4
JlaGopaTopHsble OK-2;
29 9 Pacuert ckopoctu reoctpoduieckoro BeTpa paboTsI OIIK-2;
Geostrophic wind speed calculation OIIK-3;
OIIK-4
CeMuHap u OK-2;
30 9 I[BI/I)I(CI‘{I/IG B IMKIOHE W AHTHIUKIOHE naboparopHast OIIK-2;
Cyclonic and anticyclonic movement pabota OIIK-3;
OIIK-4
I . | AexypcTBO Ha OK-1, OK-2
31 4-8 POBCACHIC H3MEpCHIH METEOPOJIOTHY I1K-2
METEOPOJIOTUYECKUX MTapaMeTPOB €CKOf CTAHIIIH OTTK-2
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5. Y4eOHO-MeTOqUYeCKOE 0O0ecliedeHHe CaMOCTOATEIbHOH padoThl CTY/ICHTOB U
OLICHOYHbIE CPeACTBA /s TeKYLIero KOHTPOJIsA yCIeBaeMOCTH, IPOMEeKYTOYHOI aTTecTalnu
10 UTOraM OCBOEHUSI THCUUILIMHbI

5.1. Texymmii KOHTPOJIb

5.1.1 Bompocs! Ha neknun. CTyAeHTaM MpeiararoTcs BOIPOCH 10 KaKIOMY Pa3Jieny ¢
MMOCICAYIOIUM UX JOMAITHHUM aHAaJIM30M U IMIMCbMCHHBIMH OTBECTAMU HA CJICIIYIOHICI\/JI JICKITHUH.

5.1.2 Pemenue 3amau no pazaenam. CTyeHTaM MpeiaraloTcs 3aa4u s JOMAIITHETO
peuIeHus U NOCIIEYIOIIEN IPOBEPKHU.

5.1.3 becena co cryaeHTamMu (KOJUTOKBUYM) TI€pE/I BHITIOTHEHUEM KaXKJI0OTO UHIUBUYaTbHOTO
3aJJaHMS.

5.1.4 TlpueM u npoBepKa OTYETA MO KaKJIOMY UHIWBHUIyaJIbHOMY 3aJaHUIO.

5.1.5 KoHTposabHbIE pabOThI 10 KaXA0OMY pa3feny IucHUIuIMHbL. OO0CyXAeHNEe pe3ylbTaToB.

a) O0pa3ubl TeCTOBBIX H KOHTPOJILHBIX 33/IaHMIl TeKYyIIero KOHTPOJIA
Bonpocs! Ha ekuuu:

1. How can we calculate the weight of oxygen in the atmosphere, using meteorological
observations?

2. Why is greater a dry air density than the density of moist one at the same atmospheric pressure?

3. Why the pilots need to know atmosphere pressure at the aeroport?

4. How does atmosphere stratification affect the impurities distribution?

5. With the help of what kind of the thermodynamic temperature can be estimated the change of
the total energy in the ambient air?

6. How affects cloudiness the solar radiation?

7. What does enter the equation of the radiation balance in the active layer?

8.  When radiation balance in the active layer can be negative?

9. How differ diurnal surface temperature feature and air temperature one?

10. Enumerate humidity characteristics?

11. What does cloud forms give precipitation?

12. What does demonstrate equilibrium relative humidity?

13. Whatissolarconstant?

14. What is turbulence?

06])33]1]:1 BOIIPOCOB AJIAA TECTUPOBAHUA CTYACHTOB.

1. In which air mass is greater barometric stage ?
a. arctic
b. temperate latitudes
c. tropical
2. How does the density of the air change in the isothermal atmosphere?
a. linearly
b. exponentially
c. doesn’t change with hight
3. What characteristics of the gas are related to equation Poisson ?
a) volume and pressure;
6)volume and temperature;
B)temperature and pressure;
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r) pressure and density.

4. Specify the relationship between the adiabatic temperature changes with saturated steam and air
with unsaturated steam at the same descent.

N —

AN D

10.
1.
12.
13.
14.

hadi s e

NN

11.
12.
13.

a) first is heated stronger than second one;
b) first is heated smaller than second one;

c) first is cooled stronger than second one;

d) first is cooled smaller than second one.

Bonpocsl K KOJUIOKBUYMY IlepeJ BbINOJIHEHMEM HHANBHAYa/IbHOI0 3aJaHUSA
10 TeMe “ OCHOBbI TEpPMOAUHAMUKU aTMOCcdepsbl”

Humidity characteristics - definition and formula. The state equation for dry and moist air.

The equation of atmosphere statics, methods of its solution, the barometric formula.
Howtousethem

First law of thermodynamics for dry or wet, but not saturated air. Formula, designation,
physical sense.

Solution of the first law of thermodynamics for the adiabatic dry air moving particles.
Conclusions from the solution.

Air temperature dry adiabatic vertical gradient, decreasing air temperature
Potentialtemperature. Potentialtemperaturechanges

First law of thermodynamics for moist air saturated with water vapor. Theformula, designation,
Physicalsense.

Moist-adiabatic vertical air temperature gradient of the particle, its dependence on the
atmospheric pressure and air temperature. Compare moist-adiabatic and dry adiabatic vertical
gradient of air particles. Explain the difference.

Explain the physical meaning of the concepts of "stable", "neutral", "unstable" atmosphere.
Atmosphere stratification. Main criteria for stratification.

Condensation level, temperature equalization level.

Atmosphere instability

Aerologicaldiagram constraction

Stratificationcurve, State curve.

0) IlpumepHast TemaTuka pedeparon, 3cce, J0KJIAT0B
Brinonnenue pedeparoB u A0KIa10B MO JaHHOW JUCLHUILIMHE HE MIPETyCMOTPEHO.

B) [IpuMepHbIe TeMbl KypPCOBbIX Pa00T, KpUTEPUU OLleHMBAHUS

Thermodynamic processes in the atmosphere.

Transformation of solar radiation in the atmosphere and at the Earth's surface.
Molecular scattering of solar radiation. The optical phenomena associated with the scattering of
light in the atmosphere.

The physics of the absorption of electromagnetic radiation in the atmosphere.
The attenuation of solar radiation in the atmosphere.

The distribution of the radiation balance at the earth's surface.

Precipitation of water, ice and mixed clouds.

Formation conditions of hail, snow pellets, snow grains.

Evaporation and factors determining it.

Calculating methods for evaporation from different surfaces.

Water cycle in the atmosphere

The physical processes of formation and classification of fogs.

The physical processes of formation and classification of clouds.
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14 Factors affecting the value of the saturated vapor pressure above the surface.
15 Water vapor and air humidity characteristics.

16 Humidity features of a regimen of the atmosphere at high latitudes

17 Water droplet’s formation and its evolution in the atmosphere.

Tema kypcoBoif pabOThI COIIacOBBIBAeTCA C MpernoaaBarenaeM. [lpyu 3ToM cTyeHT motydaer
OT IpenojjaBaTelis yKa3aHHs 10 BBIIIOJHEHUIO PaOOTHI.

[IpuBeneHHbIE TEMBI SBISIOTCS OO30PHBIMU, MPH BBINOJHEHUU KOTOPBIX CTYACHT JOJIKEH
JIOCTaTOYHO TIOJHO pACKpbITh TEMY,, MOJIb3YACh JINTEPATypoll, JIEKUMSIMHU U CBEIACHUSIMH,
no4yepnHyThiIMU U3 MHTepHeTa (pEeKOMEHAYeTCs HCIOJb30BaTh IOHUCKOBBIE CHUCTEMBI, BBOJS B
CTPOKY IIOWICKa Ha3BaHHE HccieayeMoi Tembl). OOs3aTenbHBl CCBUIKM Ha JIUTEPaTypHbBIE
ucToyHUKU. OTnrcaHne JT0JHKHO OBITh COCTABICHO CBOMMH CJIOBaMU, C H30ETraHUEM MPSIMOTO
«CKauMBaHUA», YTO cpa3y ke OyAeT 3amMedeHO IpHu IpoBepke. B koHIle paboThl AOKHO OBITH
MIPUBENIEHO COOCMBEHHOEe 0030pHOE CyHcoeHue cmydeHma 00M3ydaeMOM UM BOIIPOCE, CBSI3aHHBIMU
¢ ¢usukoir armochepoit. M3mokuTh TIE€ TMPAKTUYECKH MOTYT OBITh  HCIOJb30BaHbI
paccMaTtpuBaeMble 3aKOHOMEPHOCTH (PU3UKH aTMOC(EpHI.

B xoH1e paboTbl 0053aTeIbHO TPUBOJUTCS CIIUCOK MCIOIb3YEMOM JIUTEPATYPHI.

Ecnu pabGoTa BBINOTHEHA JOOCTAaTOYHO IIOJIHO, Te€Ma MOAPOOHO packphiTa, M B KOHIIE
MIPUBEACHO COOCTBEHHOE apryMEHTHPOBAHHOE CY)KJIEHUE CTYJCHTA O IOCTOMHCTBAX U HEJIOCTATKaX
METO/I0B U3MepeHusl, Takas padota oneHuBaercs Ha OTJIMYHO.

Ecnu pabora BbIMOJHEHa OCTAaTOYHO IOJHO, TEMa PACKPBITA, HO 3aKIIOUYEHUE CTYJCHTa
OTCYTCTBYET, Takas pabota onenuBaercs Ha XOPOIIIO.

Ecnu pabora BbINOSHEHA CaMOCTOSITENILHO, HO HEIOCTAaTOYHO IOJIHO, TEMa pacKphiTa He
MOJIHOCTBIO, ~ 3aK/IIOUYEHHWE  CTyAE€HTa OTCYTCTBYeT, Takas paboTa  OIEHMBaeTcss Ha
YIAOBJIETBOPUTEJIBHO.

[Ipumeuanue. [Ipun oOGHapykKeHUU HOCIOBHOTO CXOJCTBA CHAHHBIX pabOT (MU JOCIOBHOTO
CXOJICTBA C OJHOW M3 paboOT, CAAHHBIX B MPEAbIAYIINE TOJbl), TAKHE PadOThl HE 3aUUTHIBAIOTCS U
BO3BpALIAIOTCS 7S TOJTHON MEPeIeNKHU.

5.2. MeToauyeckue yKa3aHHus 10 OPraHU3alMU CAMOCTOSITEIbHOI padoThl

B Teuenue cemecTpa CTyAeHT o00s3aH CaMOCTOSITENBHO MpopadaThIBaTh MaTepual,
W3JI0KEHHBIM Ha JIEKIUSIX, JUIsi 4Yero PEeKOMEHAYETCsl HCIOJIb30BaTh CJENIaHHbIE Ha JIEKIIHIX
KOHCIIEKThI, 0a30BbIi Y4eOHUK U MPE3EHTAIMH JIEKLIU, onyOnrKkoBaHHble B UHTEpHETE.

B tpethem yueOHOM ceMecTpe CTYACHTHI BBHIIOIHSIOT KYPCOBYIO PaOOTY, MOJB3YSICh CIICKOM
MIPUMEPHBIX TeM KypcoBbIX paboT. KypcoBas paboTa MOkeT ObITh BHITIOJHEHA HA IPYTYIO TEMY IO
COTJIaCOBAHUIO C TIpernojaBareneM. BrimonHeHune paboOThl MPOXOAUT TPU PETYISPHBIX, IO
BO3MOXHOCTH, KOHCYJIbTAllUAX C TMpenojaBaTesieM, [UIsi 4Yero CTYISHTY MpeloCTaBiIeHa
BO3MOXHOCTh MCIOJIb30BaTh YAaJCHHBINA JOCTYII.

5.3. [IpoMe:KyTOYHBII KOHTPOJIb: IK3aMeH

KonTpone no pesynbratam 2-ro yuebHOro cemectpa — 3adeT. [IpoMexxyTouHbIi KOHTPOJIb
0 pe3ysbTaTaM 3-ro yueOHOTO ceMecTpa — 3K3aMeH.

3a4yeT NMpoXoAUT B yCTHOW (opme Ha aHrmuiickoMm s3bike. OOydaromemycst npeagaraeTcs
HaunboJiee MOJHO OTBETUTH Ha JIBa, CIIy4alHbIM 00pa30oM BBIOPAHHBIX BOIIPOCA.

DK3aMeH MPOXOJUT B YCTHOU (popme Ha aHIIMHCKOM s3bike. OOyuaromeMycs rnpejaiaraercs
HauboJiee MOJHO OTBETUTh HA JIBa BOIPOCA, CIydalHBIM 0Opa3oM BbIOpaHHOro Omieta. IlomHbii
KOMIUIEKT 3K3aMEHAIMOHHBIX OMJIETOB OXBATHIBAET BCE PA3/€NIbl JUCIUILIHHBL.
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SO BB

BOl'[pOCBI K 3a49€Ty

Atmosphere structure and composition

Ozonosphere. Its role in atmosphere physical processes

Main characteristics of the state of the atmosphere

Meteorological variables fields. Meteorological variables fields. Vertical and horizontal fields.
Dryairequationstate

Moist air equation, virtual temperature.

Air humidity characteristics.

Equation of atmospheric statics. The vertical pressure gradient

Barometric step - physical meaning, depending on meteorological variables

Barometric formula for different atmospheric models (homogeneous, isothermal, polytropic,
real)

. Vertical air gradient for homogeneous atmosphere.

. Barometric formula practical using

. Procedure for standard meteorological observations

. First law of thermodynamics for dry air (equation, physics)
. The first law of thermodynamics for dry air

Dry adiabatic temperature gradient

. Potential temperature

. Potential temperature calculation methods

. Main characteristics of potential temperature

. Aerological diagram. Base of construction.

. Stratification curve and state curve

. Convection. Convection speed-up.

. Condensation level. Temperature equilibrium level.
. Moistadiabatic temperature gradient

. First law of thermodynamics for saturated air (equation, physics)
. Thermodynamic temperatures

. Atmosphere stratification.

. Instability energy.

IlepeyeHb BONPOCOB K IK3aMeHY

Main characteristics of the state of the atmosphere.

Meteorological variables fields.

Meteorological variables gradients. Vertical and horizontal gradients.
Dry air state equation.

Moist air state equation. Virtual temperature

Air humidity characteristics

Atmosphere static equation. Vertical baric gradient, variables affecting it.
Baricstep. Physicalsense.

Barometric formula for different atmosphere models (homogeneous, isothermal, polytropic,
real)

10. Homogeneous atmosphere vertical gradient.

11. Practical using of barometrical formula

12. Standard atmosphere observation. .

13. The first law of thermodynamics for dry air Poisson equation.

14. Dry adiabatic vertical atmosphere gradient.

15. Convectionspeed-up.

16. Potential temperature.

LNk W=
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Potential temperature characteristics.

Condensation level.

Hydrometric characteristics changes in adiabatic rising air non-saturated with water vapor.
Atmosphere stability in case of adiabatic processes

Moist adiabatic processes. First law of thermodynamics for air saturated with water vapor.
Moist adiabatic vertical temperature gradient

Hydrometric characteristics changes in vertical rising saturated air with water vapor
Atmospheric stability.

Thermodynamically temperatures

Aerological diagram.

Sun, sunactivity

Blackbody radiation laws

Sun and Earth radiation. Solar constant

Radiant energy absorption in the atmosphere.

Molecular scattering of solar radiation

Aerosol scattering of solar radiation

Law of solar radiation easing solar radiation

Atmospheric transmission characteristics

Direct, dispersed and total solar radiation.

Reflected solar radiation. Albedo

Theoretical, potential and actual daily amounts of solar radiation fluxes.

Earth and atmosphere radiation.

Earth'ssurface effective radiation

Radiation balance of short-wave radiation for the active layer of the Earth.

The radiation active layer balance of long-wave radiation of the Earth.

The total active layer radiation balance of the Earth.

Factors affecting the earth radiation balance of the active layer

Atmosphere radiation balance

Earth-Atmosphere system radiation balance

Heat active layer balance of the Earth

Humidity characteristics daily and annual variations.

Water vapor content change with altitude.

Water phase in atmosphere. Phase equilibrium graph.

Factors affecting the value of the saturated vapor pressure above the surface.
Evaporation. Factors affecting the rate of evaporation from the land surface.
Factors affecting the rate of evaporation from the surface of water bodies.
Vaporability.

Formation of water droplets. Condensation nuclei affecting to the water droplets formation
Nucleus growth formation of the liquid and solid phases of water in the atmosphere
Fog formation physical conditions. Fog classification

Microphysical characteristics of clouds and fogs.

Forecasting method of radiation fog.

Morphological and genetic classification of clouds.

Convective clouds. Formation conditions.

Large scale upward movements clouds. Characteristics and formation conditions.
The role of wave motions in the clouds formation

Condensation growth of cloud droplets.

Coagulation growth of cloud droplets.

Precipitation formation. Characteristics and type of precipitation.

Cloud and rain drops evaporation .

Basic thermal characteristics of the soil surface.

Theoretical laws of temperature fluctuations distribution in the soil.
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69. Heat flux in the soil and water bodies.

70. Atmosphere turbulence factors

71. Convective and turbulent heat fluxes in the atmosphere.

72. Heat influx equation in the atmosphere.

73. Factors determining the thermal regime of the lower layer of the atmosphere.
74. Forces acting in the atmosphere

75. Geostrophic wind

76. Movement in cyclones and anticyclones

Oo0pa3sen 3K3aMeHALIMOHHOT0 O1JIeTa

DK3aMeHaAlMOHHBII oniter Ne 1

Poccniickuit 'ocynapcTBeHHBIN [ 1IpOMETEOPOIOTMYECKUI Y HUBEPCUTET
Kadenpa Mereopoiornueckinx NporHo30B
Kypc ®usnka armocdepsl

1. Meteorological variables fields.
2. Factors affecting the value of the saturated vapor pressure above the surface.

3aB. xadeapoit HpoGxesa S.B.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHue TUCIHIIMHBI
6.1. PexoMenayemas Juteparypa

a) OcHOBHas JuTEpaTypa:

Pycun W.H., Apanos ILII. OcnoBbl Mereoposioruu u kiaumartosnoruud. Kypc nexkuumit —
CII6.:m3a0. PITTMY, 2008.-199 c. - Pexxum nocryma: http://elib.rshu.ru/files_books/pdf/img-
417170603.pdf

MartseeB JI.T. OcHoBbI 00111e#t MeTeopostorun. dusuka armochepsr. - JI.:.I'MU, 2000
Bockansin, K. JI. AktuHomMeTpudeckue HaomoaeHus [ TekcT] : mocodue st yaeOHOM MpaKTHKU
/ K. JI. Bockansin, A. I'. Caenko ; PITMYV. - Canxkr-Ilerepoypr : PITMYVY, 2010. - 53 c..-
Pexxum noctyna: http://elib.rshu.ru/files_books/pdf/img-515134518.pdf

0) JlonosiHuTeIbHAS JIMTEPATYpA:

3amaunuk mo oOmieit mereoposioruu [Tekcr] : yueObnoe nmocobue / pen. B. I'. MopaueBckuid. -
Jlenunrpan : I'mapomereounsnar, 1984. - 311[1] C.- Pexum JOCTyIHa:
http://elib.rshu.ru/files_books/pdf/img-214171411.pdf

Annpees A.O., lykansckas M.B., I'onosuna E.I'. Ob6naka: mpoucxoxaeHue, kiaccudukanus,
pacnioznaBanue. [lox pen. A.M.Yrpiomosa. YueGHoe nocobue. CII6., nuzn. PITMY, 2007. —
228c.

I'puropos H.O., Caenko A.I'., Bockansu K.JI. Meroas! u cpeacTsa ruIpoMeTE0pOJIOTHYECKUX
u3Mepenuit. Mereoposnoruueckue npudopslt. C-116, PITMY, 2012. — 306 c. - Pexxum poctyna:
http://elib.rshu.ru/files_books/pdf/rid f316451e6f934330ba4e95541bc9cels.pdf

Murry L. Salby 2012 Physics of the Atmosphere and Physiks ISBN: 9780521767187
Icuxpomerpuueckue Tabnuisl [Teker] : Tabmumsl / [TO uMm. A. U. Boeiikosa ; coct. b. M.
WnbuH. - 3-e u3n., ucop. u gon. - Cankt-Ilerepoypr : Jletnuii can, 2009. - 313(4) c
Cemenuenko b.A., ®usnyeckas meteoposiorus yueouuk — M: Acnexkt [Ipece, 2002, - 415c.
PykoBojcTBO 1o Teruio6anancoBbIM HaOmoaeHusM. - JI.: ['unpomereounsaar, 1977. —237c.
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http://elib.rshu.ru/files_books/pdf/img-214171411.pdf
http://elib.rshu.ru/files_books/pdf/img-214171411.pdf
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http://elib.rshu.ru/files_books/pdf/rid_f316451e6f934330ba4e95541bc9ce15.pdf

B) UHTEpHeET-pecypchl
1. DnextpoHHbli pecypc. OcCHOBBI TepMoauHaMuKu  atmocdepbl. Pexxum  gocryma:.
http://www.myshared.ru/slide/933917/

http://dok.opredelim.com/docs/index-69680.html
2. DnexTpoHHBIH pecypc Meteoposnorus u kimumarosiorusi. Jlydwmcrass sHepruss B atmocdepe.

Pexum JOCTyIa: http://cribs.me/meteorologiya-i-klimatologiya/solnechnaya-radiatsiya-
raspredelenie-solnechnoi-radiatsii-na-poverkhnosti-zemli

3. DnekrponHsiii pecypc Kypc ¢usznueckre oCHOBBI BO3ACHCTBUS Ha aTMOC(EPHBIE MPOIECCHI
A.E. KapenoB. Tema @a3oBpie mepexonsl Boabl B armochepe. Pexum gocryna:
http://rpp.nashaucheba.ru/docs/index-154249.html

4. DnexkTpoHHBIH pecypc Atrmocdepa W KIMMaT, pasfaen  JUHAMHUKa  atMOc(hepsl
http://obatmosfere.ru/category/dinamika-atmosfery

r) NporpaMMHoe odecrie4eHue
windows 7 48130165 21.02.2011
office 2010 49671955 01.02.2012
windows 7 66233003 24.12.2015
office 2010 49671955 01.02.2012

1) npogeccuoHaIbHbIE 0a3bI JAHHBIX
HE WCIIOIB3YIOTCS

e) uHGOpMALMOHHbIE CIPABOYHbIE CHCTEMbI:
OnekTpoHHO-OnbHoTeunas cucreMa ['mapoMereoOnmnaita. Pexxum moctyna: http://elib.rshu.ru

7. MeToanuyecKkue yKa3aHus VISl 00y4al0IUXCS 110 OCBOCHUIO TUCUHUIIJIMHbI

Bux yueOHbIX Opranusanus 1eiTeJbHOCTH CTyeHTa

3aHATHII

Jlexkuun Hanucanne KoHCHEKTa JEKIUMK: KpaTKO, CXEMAaTHYHO, IOCJEI0BATEILHO
(Tembl Nel-9) (bUKCUpPOBaTh OCHOBHBIC MOJIOKEHHUSI, BBIBOIbI, (POPMYIMPOBKH, 0000IIICHHUS;

IIOMEYaTh BaKHBIE MBICIIH, BBIACIATD KIHOYEBbIE CII0BA, TEPMUHBI.
IIpoBepka TEpMHMHOB, MOHATHH € IOMOILBIO SHIMKIONEAWM, CIOBapew,
CIIPAaBOYHMKOB C BBIIIMCBIBAHUEM TOJIKOBAaHUM B TETPalb.

O0603Ha4UTh BONPOCHI, TEPMUHBI, MaT€pHajl, KOTOPbIN BbI3IBAET TPYAHOCTH,
IIOMETUTH U MOIBITATHCA HAUTH OTBET B PEKOMEHIYEMOM JIUTEPATypE.

Ecnu camoctosTenbHO He ynaercs pa3oOparbesi B MaTepuae, He00X0IMMO
copMynIHpoBaTh BONPOC U 3a4aTh IpenojaBaTel0 Ha JEKIHUH, Ha
KOHCYJIbTAllUM, WJIM C HCIOJB30BAHUEM YAAJICHHOIO JOCTYyNa 4epes
HNurtepHer

JlaGopatopubie u  [IpopaGoTka paGoueil mporpammsl, yaensss ocoboe BHUMaHUE LEISIM H
NpaKTHYeCKUue  337a4aM CTPYKTYPE U COJEPKAHUIO JUCHUIUINHBI.
3aHATHA KoHcnekTupoBaHue HCTOYHUKOB, MpPEXAE BCEro - 0a30BOro ydyeOHHKA U
(Tembl Nel-9) ONMCAaHU Ja00pPaTOPHBIX paboT.

Pabota C KOHCHEKTOM JIEKIMH, MOATOTOBKA OTBETOB K KOHTPOJIbHBIM

BOIPOCaM, IPOCMOTP PEKOMEHAYEMOH JINTepaTyphbl U paboTa C TEKCTOM.
IToaroroBka cnenuanbHON pabodel TeTpaau A MHIUBUYaTbHbBIX 3aHATHIM.

3arotoBka abJIOHOB TAOIUIL, U IPYTOro rpaguyeckoro MaTepuana s
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I/IH)_II/IBI/II[ya.TIbHI)Ie
3aJJaHusA

IHoaroroska K
3a4eTy u
IK3aMeHy

3aI10JIHCHUS IPU BBINIOJIHCHU N pa6OTbI.

Ilouck  nuTepaTypsl M cocraBieHMe Oubnuorpaguu 1O  TEME,
WCIIOJIb30BaHKE OT 3 JI0 5 HAyYHBIX paboT.

3HAKOMCTBO C OCHOBHOM M JIOTIOJHUTEIBHOW JUTEPAaTypoOH, BKIIOUast
CIpPaBOYHBbIE U3JaHUS, 3apyOeXHble HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEACHUH, TpeOyroIMX 3allOMUHAaHUA U
SBIISIOLIMXCS. OCHOBOIIOJIAraloIMMHU B 3TOU TEME.

CocraBieHne aHHOTAlMi K MPOYUTAHHBIM JINTEPATYPHBIM HCTOYHHKAM H
npyroe. H3nokeHne OCHOBHBIX acCIEKTOB NpOOJIeMbl, aHAJIU3 MHEHHUM
aBTOPOB M (OPMHUPOBAHUE COOCTBEHHOTO CYXACHHUS 110 HCCIEAYEMOU TeMe.

[Ipn moaroToBke K 3a4eTy M 3K3aMEHY HEOOXOJMMO OpPHUEHTHPOBATHCS Ha
KOHCHEKThl  JICKUMH, PEKOMEHAYEMYIO JIUTEpaTypy, BOIPOCHI  JUIA
ITOJATOTOBKH K 3K3aMEHY U T.[.

8. UndopMannoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH O0CYLIeCTBIEHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JUCHHUIINHE, BKIYAs NepedyeHb NPOrpaMMHOT0
o0ecneyeHnsi 1 MHGOPMAINMOHHBIX CMIPABOYHBIX CUCTEM (MPH HEOOXOAMMOCTH)

Tewma (paznen) OO6pa3zoBarenbHbIE U [Tepedyennr mporpaMmMHOTO
JIACIIATLTHHBI WH(POPMAITMOHHBIC TEXHOJIOTHH obecrieueHus1 1 HHGOPMAITMOHHBIX
CIIPaBOYHBIX CHCTEM
Temnr 1-9 MHGOPMAIMOHHBIE TEXHOJIOIUH 1. ITaket Microsoft Word, Excel,
1. yreHne neKMMil ¢ wHcHoJb3oBaHueM | PowerPoint.
clana-npe3eHTalui, 2. DIEKTPOHHO-OUOIMOTeUHAs
2. opraHu3anus B3aUMOJIEUCTBUA ¢ | cucrema ['mappoMeteoOnnaiin
00yJaronMMuUCs TOCPECTBOM dJIEKTpOHHOM | http://elib.rshu.ru
IIOYTEI 3. CepBep IUCTAHIIMOHHOTO
3. mpoBeaeHue KoMmIbloTepHOrO | 00yuenus PITMY MOODL
TECTUPOBAHUS http://moodle.rshu.ru

1.

2.

4.

negarora 1 CTyaACHTa

KOJIJIEKTUBHOTO 00Yy4eHUs
3. paboTa Ha 1a00pPaTOPHBIX YCTAHOBKAaX

MeTeOpOHOFquCKOﬁ IIJIOIAJKC

06D330BaT€HLHLIe TCXHOJIOTMH
HHTCPAKTUBHOC BBaHMOHeﬁCTBHe

COUYCTaHHUC WHIAUBUAYAJIIBHOT'O u

MIPOBE/ICHHE JIEKYpPCTB Ha

9. MaTepuajibHO-TEXHUYECKOE o0ecreyeHue U CHUILIMHBI

MaTepI/IaHLHO-TeXHI/I‘{eCKOG obecrneucHue nporpaMmMbl  COOTBCTCTBYCT IleﬁCTBYIOLI_[I/IM
CaHUTAPHO-TCXHUYCCKUM H MPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM U oOecreunBaeT MMpOBCACHUC
BCCX BUJOB INPAKTUICCKUX 3aHATUN U CaMOCTOSTEIbHOMN pa6OTBI CTYACHTOB.
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VYuebHblil npouecc obecreueH ayAuTOPUSMH, KOMIUIEKTOM JIMIEH3UOHHOTO HPOTPAMMHOTO
obecneuenns, onbmnorexon PITMY.

1.  VYdeOnas aynuTopuM AJisl IPOBeJeHUS 3aHATHI JEKIMOHHOI0 THIA — YKOMIUJIEKTOBaHA
CHeNUAIU3UPOBAHHON (yueOHON) Mebenbio, Ha0OpOM JEMOHCTPAIMOHHOTO 000PYIOBaHUS U
y4eOHO-HAINIAIHBIMU  TIOCOOMSAMH, OOECIEUMBAIONIMMHE  TEeMAaTUYECKUE MJUIIOCTPALIUH,
COOTBETCTBYIOIIME PabO4YUM YueOHBIM MporpamMmaM AUCUUIUIMH (Moxyiel). IlepenocHoit
HOYTOYK, 3KpaH.

2. Y4eOHast ayIUTOPUM [JIsl NIPOBeJCHUS 3aHATHI CEMMHAPCKOr0 THNA - YKOMIUJIEKTOBaHA
CHeIUaTu3UPOBaHHON  (y4eOHOM) MeOenblo, TEeXHHUYECKUMHU CpPEICTBAMH  OOy4YeHUs,
CIY)KallUMU JUIsl TPEJICTaBICHUS Y4eOHOM HMHPOpManuM, OCHAILEHHAas KOMIIbIOTEPHOMN
TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUEeHUs K ceTH "MHTepHeT" M 00ecrneueHo A0CTYIOM B
ANIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENIbHYIO CPEYy OpraHU3aluu

3. YueOnas ayauTopus [Jsi TPYNNOBBIX M HHIMBHAYAJIbHBIX KOHCYJbTAUUH -
YKOMIUIEKTOBAaHA CIIEIUAIM3UPOBaHHON (y4eOHOM) MeOenblo, TEXHHYECKMMH CpelCcTBaMu
o0yueHus, CIyKalluMH JJIs1 IPEICTaBIeHNs yueOHOU HH(pOpMaIIHH.

4.  VYuyeOHast ayauTopusi AJs TeKyLIero KOHTPOJSI M TPOMEXKYTOYHOH aTrrecTalum -
YKOMIUIEKTOBaHA CIIEHUAIN3UPOBaHHON (yueOHOM) MeOenblo, TEXHUYECKUMH CpPEeICTBaMU
o0yueHus, CIy>KalluMU JJIsl IPeICTaBIeHUs yueOHOW HHpOpMAaIIHH.

5. IlomemeHue 1Jisi CAMOCTOATEJIbHOM PadOThl — YKOMIUIEKTOBAHO CIIEHUAIU3UPOBAHHOMN
(yuebHOI1) MeOembI0, OCHAIIIEHO KOMITHBIOTEPHOU TEXHUKOHN C BO3MOKHOCTHIO TTOKITFOYCHUS K
cet "MHTepHET" 1 00€cneyeHo JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-
00pa30BaTeNIbHYIO Cpey OpraHu3aliu.

6. YueOHas JaGoparopusi MeTeOpPOJIOTHYECKUX H3MepeHMid M ¢u3uku arMmochepbl —
OCHAIllCHa  CICIHUATM3UPOBAaHHOW  (ydueOHOM)  MeOenbro,  JOCKOH,  CTaHIapTHBIM
METEO0POJIOTHYECKUM 000PYyIOBaHUEM

10. OcoOGeHHOCTH 0CBOCHUSA TUCUUIJINHBI 115l HHBAJIU/IO0B M JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3710POBbSI

OOyueHre 00yJaronMXCsi ¢ OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbsI IPH HEOOXOAUMOCTH
OCYIIIECTBIISICTCS Ha OCHOBE aJalTHUPOBaHHOW paboyeil MmporpamMmbl C  HCIOJIB30BAaHHEM
CTIECIUANBHBIX METOJOB OOYYEHHUS W JUJAKTHYECKHX MAaTEpUaOB, COCTABICHHBIX C YYETOM
0COOCHHOCTEH TMCUXO(PHU3UIECKOTO Pa3BUTHS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH H COCTOSIHUS
3JI0POBBS TAKUX 00yJarOIIMXCs (00yJaroerocs).

I[Ipu onpenenenuu  (GOpMbI  TPOBEACHHUS 3aHATUH €  OOYYAOIIUMCS-UHBAIUIOM
YUUTBIBAIOTCS PEKOMEHIAIMH, COJEpIKAIMecs] B WHIMBUAYAIBHOW MporpamMme peaOuIhTaIiu
WHBAJIN/IA, OTHOCUTEIILHO PEKOMEH/IOBAaHHBIX YCIIOBUH U BUIOB TPYya.

[Tpu HeoOXomuMoOCTH JUTsl OOYYAIOIIUXCS U3 YKCIa WHBAIHMIOB W JIMI] C OTPaHUYCHHBIMHU
BO3MOJKHOCTSIMU 37I0pPOBBSI CO3JAIOTCS CIEIMalIbHBIE pab0odMe MecTa C YY4EeTOM HapyYIICHHBIX
GYHKIUH ¥ OTpaHHYCHUN )KU3HEICSTSIbHOCTH.
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Jlucer n3meHnenui
W3meHeHust, BHECEHHBIC TIPOTOKOJIOM 3acelaHus Kadeapbl METEOPOJOTHIECKUX MPOTHO30B OT
28.04.2019 . Ne O:

1. Ilynkr 3. «KommnereHuuu oOyvaromierocs, GopMupyeMbie B pe3yibTaTe OCBOCHHUS JUCIUTUIMHBDY:

[Tpornecc n3yueHus TUCIMIUIMHBI HAIPaBJIeH Ha (OPMUPOBAHHUE CIETYIONINX KOMIIETESHITHA.

Kon Komnerennus
KOMITETEeHIMH
OK-1 CIIOCOOHOCTBIO K JIOTHYECKOMY MBIINUICHHIO, OOOOIICHHIO, aHaIU3Y,
CUCTeMaTH3ali TPO(EeCCHOHATBHBIX 3HAHWMM M YMEHHH, a TaKke

3aKOHOMEPHOCTEH HCTOPUYECKOTO, AKOHOMHYECKOTO U OOIIEeCTBEHHO-
IOJIMTHYCCKOI'O PA3BHUTHA

CIOCOOHOCTRIO K TPOBEICHUIO M3MEPEHHUI W HaOIIOJECHUM, COCTaBIICHUIO
OIINCaHUuA IMPOBOANMBIX HCCHCHOB&HHﬁ, IIOATOTOBKE JaHHBIX JJIA
COCTaBJICHUSI 0030pOB, OTYETOB W HAYYHBIX ITYOJHKAIMI, COCTaBJICHUIO
OTYETa 10 BBIIOJIHEHHOMY 33/IaHUI0, YIACTHIO 110 BHEIPEHUIO PE3YJIbTATOB
HcCleI0OBaHUM U pa3paboTok

CIOCOOHOCTBIO aHAIM3UPOBATh U HHTEPIPETUPOBATH TaHHBIE HATYPHBIX U
1a00paTOPHBIX HAOTIOIEHUH, TEOPETUUECKUX PACUETOB U MOJACIUPOBAHUS

OIIK-2

OIIK-3

2. Ilynkr 4. «CTpyKTypa U coepKaHue TUCIUIUIMHBDY:

OO6mast TpyI0€MKOCTh JUCIMIUIMHBI COCTABIISIET 4 3aUeTHbIE eMHMIIB, 144 gaca.
O0BEM TUCHUTIIHHBI Bcero uacos
Ounas popma o0yueHust
2019 2. nabopa
OO0uast TpyA0€MKOCTb AU CIUTITIMHBI 144
KonTakTHasn padora o0y4arommxcest c 56
npenoaasareisiM (M0 BHAAM ayJIMTOPHBIX Y4YeOHBIX
3aHSATUI) — BCero:
B TOM YHCJIE:

JIEKLIUA 28
MPAKTUYECKHUE 3aHATHS 28
CamocrositesabHas padora (CPC) — Bcero: 88
B TOM YHCJIC:

KypcoBas paboTa +

KOHTpOJIbHAsS paboTa -
Bua npomeskyTouHOl aTTecTanuu (3a4eT/3K3aMeH) 3aver, JK3aMeH

3. Ilynkt 4.1. «CTpyKTYypa IUCUMUILUIMHBIY:
Ounas ¢popma o0ydeHus
2019 r. Habopa

Buasbl yueoHoi Dopmbl B o=

Ne Pa3gen u Tema = padoThl, B T.4. TEKYLIero E =
n/n JUCHUIIIINHBI g | camocTosiTEJIbHAS KOHTPOJISA & g =l B ° =

5 pa6ora yCneBaeMoCTH =g

C| cryaentos, uac. 0 =
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= | 85 £
= |[EF| S &
Crtpoenue, cocTaB, CBOMCTBA 2 2 4 Bompocsr Ha OK-1
aTMocdephl. JICKITUH.
Mereoposornueckue
BEITUYHHEI.
Structure, composition,
properties of the atmosphere.
Meteorological values.
Crartuka aTMochepsbl. 6 6 6 | Bompochr Ha OK-1;
Monenu atmocdepsl, CEMHUHape, OIpoc OIlIK-2;
O6apoMeTrpudeckue GopMyIIbI. nepen OIIK-3;
BriBoibI 13 ypaBHEHMS nabopaTopHO
CTaTUKH paboroil,  oTuer
Statics of the atmosphere o
Atmospheric models, WHIUBU Ty AJTbHBI
barometric formula. M 3aJaHUSIM
Conclusions from the static
equation.
OcHoBsl TepmoanHaMUKH 6 6 10 | Bonpocsl Ha OK-1;
aTMocdepsl JICKIIHH, OIIK-2;
Atmosphere CEMHUHape, OIpoc OIIK-3;
Thermodynamics nepen
nabopaTopHO
paboToi, oTYeT
o
WHAUBUAYaJIbHbI
M 3aJaHUSIM
Jlyducras sHeprus B 2 4 24 | Bonpocsl Ha OK-1;
aTMocdepe CEeMUHape, OIpoc OIIK-2;
The radiant energy in the nepen OIIK-3;
atmosphere. nabopaTopHO
paboToii, oT4eT
o
WHIUBUYaIIbHbI
M 3aJaHUsIM
Papuanmonsslil Oaganc 4 2 22 | Bonpocsl Ha OK-1;
CHUCTEMBbI 3eMJIT — JIEKIIUH, OIpocC OIIK-2;
aTMocepa. nepex OIIK-3;
Radiation balance of the KOHTPOJIbHOM
active layer of the earth and paboToii,  oTuer
atmosphere. o
WHAUBUAYAILHOM
y 3aJIaHUIO0
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TennoBoi pexum 3 2 2 8 | Bompocsl Ha 3 OK-1;
JESTEABHOTO CI0S 3eMJITH U JEKIUH,  OmpocC OIIK-2;
aTMocdepsl nepen OIIK-3;
Thermal regime of of the 1abopaTopHOi
active layer of the Earth and paboToii,  oTuer
the atmosphere. 1o

WHIBUIYATEHOM

y 3aJJaHUIO
@da3oBbI€ IIEPEXObI BOJBI B 3 2 2 4 | Bonpocsl Ha 4 OK-1;
aTMocdepe JCKIIUU,  OIpPOC OIIK-2;
Water phase state in the nepen OI1K-3;
atmosphere nabopaTopHO

paboToii, oT4eT

o

WHNBUIYATEHOM

y 3aJJaHUI0
®u3nyecKue yciaoBus 2 2 6 | Bompocsl Ha 4 OK-1;
00pa3oBaHUs TYMaHOB, JICKIMH, OIIpoC OIIK-2;
00JIaKOB M 0CAJIKOB nepen OIIK-3;
Physical conditions of fog, nabopaTtopHOit
clouds and precipitation paboToi, oOTYeT
formation o

WHINBUIYATEHOM

y 3a/1aHUIO0
OCHOBBI TMHAMUKU 3 2 2 4 Bomnpocer Ha 3 OK-1;
aTMocgepsl JEKIHUH,  ONpoC OIIK-2;
Atmospheric dynamics nepen OIIK-3;

nabopaTopHO

paboToi, oT4eT

o

WHAUBUAYAILHOM

y 3a/1aHUIO

UToro 28 | 28 88 32
C yuéroM Tpymo3aTpaT Ipu MOATOTOBKE U Cllaye FK3aMeHa 144 yaca
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JIMCT USMEHEHUI

[Iporpamma paccMoTpeHa Ha 3acefaHuU Kadeapbl METEOPOJIOTHYECKHUX MPOTHO30B 29
Mmas 2020 roga mpotokos Ne 14,

[Ipunsata ©e3 W3MEHEHWH JUI1 WCHOJb30BaHUSA B ydyeOHOM mporecce it 2020 roxa
Habopa CTY/ICHTOB.

W.o. 3aBenytomiero kadeapoit MIT (’ /4 Amnuckuna O.T'.
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