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1. llean ocBOEeHMSsI AN CIMIIJIMHbI

enpto auctummabl "®dusuka armocdepsr” sBasieTcs odmenpodeccuonanbHas MOArOTOBKA
OakanaBpoOB, BIAACIOMINX 3HAHUSAMU B 00BEME, MMO3BOJISIFOIIIEM UM IMOHUMATh CYIIECTBO SIBICHUHN U
MPOIIECCOB, MMPOUCXOAIINX B aTMOc(epe, U BIUSHAN HAa HUX PA3JIMYHBIX (PAaKTOPOB.

I'maBHas 3a1aya AUCHUILTUHBI — TOATOTOBKA O0YYAIOMIMXCS K U3YUYEHUIO MPOQPECCHOHATBHBIX
JMCITUTIINH.

JucuunimHa n3y4daercsl Ha aHIJIMKACKOM SI3BIKE.

2. Mecro nucuuniauHbl B cTpykrype OIIOIT

JuctumuinHa "®usuka atMocdepsl” s Hanpasienus noarotosku 05.03.05 — Ipuknannas
THJIPOMETEOPOJIOTUST  MPO(PUIL TMOATOTOBKM «ABHALMOHHAs METEOPOJIOTHUSA» OTHOCUTCA K
JTUCHUTUTMHAM 0a30BOM 4acTH 00pa30BaTeIbHOM MPOrpaMMBbI.

Jli1sl OCBOEHUS JAHHOW JUCLUIUIMHBL, 00yYaroIuecs JOHKHBI OCBOUTh pa3/eiibl JUCLUIUINH!
«Marematukay, «dusukay, «"eopusnukay, «MexaHHKa )KUIKOCTH U ra3a (THAPOIUHAMUKA)Y.

JucuuiuinHa siBisieTcst 6a30BOM JUIsl OCBOSHUS TUCIIMITIIMH:

«Meteopoiiornueckoe obecrieueHne HapoaHOTo XO035AHCTBa», «DKoNIOTus», «JnHaMmuueckas
MeTeoposiorus»,«l'eonHpopManoOHHbIE CHUCTEMBI», «MeTobI U CpeacTBa
TUAPOMETEOPOTIOTUYECKHUX U3MEPECHUIY, «Hucnenusie METO/bI MaTeMaTH4ECKOTo
MOJENUPOBaHU», «MeToabl cTaTUCTUYECKOH 00pabOoTKU M aHaJIM3a THIPOMETEOPOIOrHUECKUX
HaOmromeHuity,  «Meroabl  30HAMpPOBaHUS  OKpyxkamomell  cpens»,  «Kocmuueckas
METEOPOJIOTUN», «ABHALIMOHHAS METEOPOJIOTU» U 1.

3. Komnerenuun ody4arouerocsi, popmupyemsoie B pe3yjibTaTe 0CBOCHHUS AN CHMIIIMHbBI

[Tporecc n3yueHust TUCUMIUIMHBI HAIIPaBJeH Ha (OPMUPOBAHHUE CIETYIONUX KOMIIETEHITHA.

Kon Kommnerennus
KOMIIETEeHI[H I
OK-1 CIOCOOHOCTBIO K JIOTHYECKOMY MBIIUICHHI0, OOOOIICHHUIO, aHalu3y,

cUCTeMaTu3aluu Npo(decCHOHATIbHBIX 3HAHMM M yMEHHUH, a Takxke
3aKOHOMEPHOCTEH HMCTOPUYECKOT0, SKOHOMHYECKOIO M OOIIECTBEHHO-
MOJINTUYECKOTO Pa3BUTHUS

OK-2 CIOCOOHOCTBIO pelaTh CTaHAApTHBIE NpodecCHOHATbHBIE 3aJaud  Ha
ocHOBe  HWH(pOpPMAIMOHHOW ®  OubOmmorpaduyueckod  KyJabTypbl ¢
NpUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH U C
y4eTOM TpeOoBaHU HHOOPMAITMOHHOW 0€301TaCHOCTH

OIIK-2 CMOCOOHOCTBIO K TPOBEJCHHUIO M3MEPEHHH M HAOIIOJCHUN, COCTaBICHUIO
ONUCAHUS TPOBOJUMBIX HCCIECJOBAaHHMH, MOATOTOBKE JaHHBIX  JUIA
COCTaBJICHUSI 0030pOB, OTYETOB M HAYYHBIX IYOJMKallUil, COCTaBJICHUIO
OTYEeTa IO BHIMOJIHEHHOMY 3aJaHUI0, YYaCTHIO 10 BHEAPECHUIO PE3yIbTaTOB
MCCIICIOBAHMM U pa3paboToK

OIIK-3 CMOCOOHOCTBIO aHAIM3UPOBATh U MHTEPIIPETUPOBATH JAAHHBIE HATYPHBIX U
71a00paTOPHBIX HAOIIOACHUH, TEOPETUIECKUX PACUETOB M MOJICITMPOBAHHUS
OIIK-4 CIOCOOHOCTBIO J1aBaTh KAUYeCTBCHHYIO OLIEHKY (PAaKTOB, sBIEHUN W

MIPOLIECCOB, MPOUCXOAAIIMX B NPUPOAHOW Cpele, BO3MOXKHBIX PHUCKOB H
yiepOOB MMPH HACTYINICHUH HEOJIArONPUSITHBIX YCIOBUN

B pesynbraTe OCBOCHHS KOMIIETEHLMH B pamMKax AUCHUIUTUHBI «Pusuka armocdepsi»
00yJaronuics JOJKEH:



3HATh:

CTPOEHHE, COCTaB M 00IIHEe CBOMCTBA aTMOC(EPHI;

OCHOBHBIE XapaKTEPUCTUKU METEOPOJIOTHIECKOTO PEKUMa aTMOC(hEpHI;

OCHOBBI TEPMOJUHAMUKHU aTMOC(hEpHI;

3aKOHOMEPHOCTH PaCIpOCTPAHECHHUS JIy9UCTON SJHEPTUH B atmMocdepe,

OCHOBBI TEIJIOBOT'O PEKUMA MOJICTHIIAIONICH TOBEPXHOCTH 3eMIId U aTMOCc(hepsl;
OCHOBHI (pr3uKH 00JIaKOB, TYMAHOB U OCAJIKOB;

OCHOBBI TUHAMUKH aTMOC(hEpHI.

YMmeTh:

paccuMThIBaTh ~ T'HJIPOMETEOPOJIOTUYECKHE  BEJIWYMHBI M MX  IPOCTPAHCTBEHHOE
pacmpenesieHue;

BBIMOJIHATh ~ HAONIOJEHUS, NPOM3BOIUTH H3MEPEHUS U 00paboOTKy OCHOBHBIX
THJIPOMETEOPOJIOTUYECKUX BEJIMYUH (TeMIieparypa, aTMOC(epHOe IaBieHHE, CKOPOCTb U
HarpaBJIeHNE BETPa, XapaKTEPUCTUKH BIAKHOCTH H T.1I.);

aHAJTM3UPOBATh METEOPOJIOTHUECKHE HAOIIOCHUS C IPUMEHEHNEM TEOPETUYECKUX 3HAHUM,
BBINIOJIHATH PAacYeThl MO OCHOBHBIM pa3feiaM Kypca C HpPUBICYEHHEM COBPEMEHHBIX
BBIYUCITUTEIBHBIX CPEJICTB.

Baagern:

METOAMKOM  pacyeTra OCHOBHBIX METEOPOJIOTMYECKHX IapaMeTpoB IO  JaHHBIM
METEOPOJIOTUYECKUX U3MEPEHUH;

3HAHUSIMH, JIOCTATOYHBIMH JJISi TOHUMaHHs MPUPOJIBI OCHOBHBIX (PM3MUECKUX IMPOLECCOB,
NPOTEKAIUX B aTrMocdepe, U €e TECHOM B3aUMOJCHCTBUU C 3€MHOW MOBEPXHOCTHIO H
OKOJIO36MHBIM KOCMUYECKHM ITPOCTPAHCTBOM;

OcHOBHbIE TpPHU3HAKH OCBOEHHUS (OPMHPYEMBIX KOMIIETEHUMH B pe3yJbTaTe OCBOCHUS
muciumuinHbl «Dusuka atMochepsl» CBEICHHI B TAOIHIIE.



CooTBeTcTBHE YPOBHEH OCBOCHHS KOMIIETCHIMEH IVIAHUPYEMBIM Pe3y/1bTATaM 00yYeHHsI 1 KPUTEPHUAM UX OlleHUBAHUS

Jrtan IInannpyemsbie Kputepun oneHnBaHus pe3yibTaTOB 00y4eHHS
(YypoBeHb) pe3yJIbTaThl 00y4eHust
OCBOEHUS (mokazatenu 2 3 4 5
KOMIIETEHII JOCTHIKEHUS 3aJIaHHOTO MUHHUMAaIbHBIN 0a30BBIN MPOABUHYTHIN
U YPOBHS OCBOEHHS
KOMITETCHIIWH)
Bropoii stan | Biaagers: He Bianeer: Caabo BJaaneer: Xopoio BJaajaeet: CB00OaHO BiIaJ€EET:
(YypoBeHB) - HaBBIKAMU - HaBBIKAMU - HaBBIKAMU - HaBBIKaMU - HaBBIKaMU
OK-1 CaMOCTOSITETILHOM paboThI C | CAMOCTOSITENILHOM pabOThI C | CAMOCTOSITETIBLHOM PadOThI C | CAMOCTOSITEIBHOM PadOTEI C | CAMOCTOSTEIBHOM PabOTHI C

HUCTOYHHUKAMHU U

HUCTOYHHUKAMHU U

HNCTOYHHUKaAMHU U

HUCTOYHHUKAMHU U

HNCTOYHHUKaAMHU U

JINTEPATYPOil; JINTEPATYPOil; JIUTEepaTypou; JINTEPATYpPOil; JIUTEepaTypou;

- HaBBIKAMU 00O0OIIEHHS U - HaBBIKaMU OOOOIIEHHS H | - HaBBIKAMU OOOOIINEHHMS U | - HaBBIKAMH OOOOIIEHUS M | - HaBBIKaMH OOOOILIEHHA U
CPaBHHUTEIHHOTO aHAN3a CPaBHHUTEIHHOTO aHaln3a | CPAaBHUTEILHOTO aHallu3a | CPaBHUTEIILHOTO aHalln3a | CPAaBHUTEILHOTO aHaIm3a
JINTEPATYPHBIX HICTOYHUKOB | JTUTEPATYPHBIX HCTOYHUKOB | JIMTEPATYPHBIX HCTOYHHKOB | JINTEPATYPHBIX HCTOYHUKOB | JUTEPATYPHBIX HCTOYHHKOB
YMeTh: He ymeer: 3aTpyaHsieTcs: Xopouio ymeer: OT/IM4YHO yMeeT:

KPUTHYCCKH BOCTIPUHUMATh,
aHANM3UPOBAThH U OIICHUBATH
MTOJTYICHHYIO HH(POPMAITHIO

KPHUTUYCCKU BOCTIPUHUMATH,
aHaJIM3UPOBATH U OIICHUBATH
MOJIYYSHHYIO HH(MOPMAIHIO

KPHUTUYCCKUA BOCTIPUHUMATH,
aHaJIM3UPOBATH U OIICHUBATH
MOJIYYSHHYIO HH(MOPMAIHIO

KPUTHYCCKH BOCTIPUHUMATb,
aHANM3MPOBATh U OIICHUBATH
TTOJTYICHHYIO HH(POPMAITHIO

KPUTHYCCKH BOCTIPUHUMATh,
aHANM3MPOBAThH H OIICHUBATH
MTOJTYICHHYIO HH(POPMAITHIO

3HaTth:
- CTpOEHHE, COCTaB U O0IIHe
CBOHCTBA aTMOCQEPHI;

He 3naer:
- CTpOEHHE, COCTaB U O0IIHe
CBOHCTBA aTMOCQEPEHI;

Ilnoxo 3Haer:
- CTPOCHHE, COCTAB U OOIIHE
CBOICTBa aTMOC(hEpHI;

Xopomro 3HaeT:
- CTpPOEHHE, COCTaB U O0IIHe
CBOMCTBA aTMOCQEPHI;

OTJIUYHO 3HAET:
- CTPOCHHE, COCTAB U OOIIHE
CBOICTBa aTMOC(hEpHI;

ITepBriit aTan

(ypoBeHB)
OK-2

Baagern:

-HaBBIKAMH MCIIOJIL30BaHUS
CTaHJAPTHBIX MMAKETOB
MIPUKIIATHBIX TIPOTPAMM JISI
pelIeHns TPOQPECCHOHATLHBIX
3aj1ay;

He Baapeer:

-HaBBIKAMU HCIIOJIb30BaHMS
CTaHJAPTHBIX ITAKETOB
NPUKIAIHBIX TPOTPaMM IJIs
pereHus mpodecCHOHATBHBIX
3a7a4;

Cinabo BJageer:

-HaBBIKAMH HCIIOIb30BaHHUs
CTaH/IapPTHBIX MAKETOB
MPHUKIIATHBIX IPOrPaMM JIJIS
petieHus mpogeCCHOHANBHBIX
3a1ad4;

Xopo1o BiajgeeT:
-HaBBIKAMU UCTIOIh30BAHHS
CTaH/IapPTHBIX TTAKETOB
MPHUKJIATHBIX IPOTPAMM ISt
pelIeHns PO eCCHOHATBLHBIX
3ajay;

YBepeHHO BJIajIeeT:
-HaBBIKAMH UCTIOJb30BAHUS
CTaH/IapPTHBIX MAKETOB
MIPUKIIATHBIX TPOTPaMM JIJIst
petieHus npogeCCHOHANBHBIX
3aj1ay;

Ymern:

BBIIIOJIHATE paCyY€ThI 11O
OCHOBHBIM pa3aciiaM Kypca €
MMPUBJICUCHUEM
COBPEMEHHBIX
BBIYHCINUTCIbHBIX CPEACTB

He ymeert:

BBITIOJIHATE paCyY€ThI 11O
OCHOBHBIM pa3aciiaM Kypca €
IMPUBJICUCHUECM
COBPEMEHHBIX
BBIYUCINUTCIbHBIX CPEACTB

3arpynHsiercs:

BBINOJIHATH PACYETHI 10
OCHOBHBIM paszieniaM Kypca ¢
MIPUBJICYEHUEM COBPEMEHHBIX
BBIUUCIIUTEIIBHBIX CPEJICTB

Xopomio ymeer:

BBITIOJIHATE paCyY€ThI 11O
OCHOBHBIM pa3aciiaM Kypca €
MPUBJICUCHHUEM COBPCMCHHBIX
BBIYHUCIHUTECIBHBIX CPEACTB

OTJIMYHO yMeeT:

BBITIOJIHATE paCyY€ThI 110
OCHOBHBIM pa3aciiaM Kypca €
MMPUBJICUCHUEM COBPECMCHHBIX
BBIYHUCIHUTECIIBHBIX CPEACTB

3HaTth:

-yrpo3bI O€30MaCHOCTH
nH(pOpMAITUU 1 OCHOBHBIC
METOJIBI 3aIUTHI
uHpOpMaLUH;

He 3naer:

-yTrpo3bI O€30MaCHOCTH
nH(pOpMAITMU 1 OCHOBHBIC
METOJIbI 3aIUTHI
uHpOpMaLUH;

II1oxo 3HaeT:

-yTrpo3bI O€30MaCHOCTH
nH(pOpMAITIU 1 OCHOBHBIC
METOJIBI 3aIUTHI
uHpOpMaLUH;

Xopomuro 3HaeT:

-yrpo3bI O€30MaCHOCTH
nH(pOpMAITUU 1 OCHOBHBIC
METOJIbI 3aIHTHI
uHpOpMaLIUH;

OTJINYHO 3HAET:
-yrpo3bI O€30MaCHOCTH
nH(pOpMAITUU 1 OCHOBHBIC
METOJIBI 3aIUTHI
uHpOpMaLIUH;




[epBslit aTan

(ypoBeHB)
OIIK-2

Baaners: He Baaneer: Caabo Baaneer: Xopouo Baaaeer: YBepeHHo BJIajleeT:
METOAMKOM pacyeTa METOAMKOH pacyeTa METOAMKOH pacyeTa METOAMKOH pacyeTa METOJIUKOH pacuera
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
METEOPOJIOTHUECKUX METEOPOJIOTHIECKUX METEOPOJIOTHUECKUX METEOPOJIOTHUECKUX METEOPOJIOTHUECKUX
MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JaHHBIM MapamMeTpoOB IO TaHHBIM MapaMeTpOB IO TaHHBIM MapaMeTpoOB IO TaHHBIM
METEOPOJIOTHIECKUX METEOPOJIOTHIECKUX METEOPOIOTHYECKUAX METEOPOIOTUUECKUX METEOPOJIOTHIECKHUX
M3MEPEHHI; W3MEpEHMU; M3MEpEHMI; M3MEpEHMUI; M3MEpEHMUI;

Ymertn: He ymeer: 3arpynHsiercs: Xopomio ymeer: OTan4HO ymeeT:

BBITIOJTHATH HAOJFOICHMYS,
MTPOU3BOANTE U3MEPCHHUS
OCHOBHBIX
THJIPOMETEOPOIOTUIECKUX
BEITMYIHUH (TeMITepaTypa,
aTMoc(epHOe IaBJICHHE,
CKOPOCTh U HAIpaBJICHHUE
BETpa, XapaKTePUCTUKU
BJIQYKHOCTH U T.JI.)

BBITOJTHATH HAOFOICHMYS,
MTPOU3BOANTE U3MEPCHHUS
OCHOBHBIX
THJIPOMETEOPOIOTUIECKUX
BEITMYHUH (TeMITepaTypa,
aTMoc(epHOe IaBJICHHE,
CKOPOCTh U HAIpaBJICHHE
BETpa, XapaKTePUCTUKU
BIIQYKHOCTH U T.JI.)

BBITIOJTHSATH HAOJFOICHHS,
MIPOU3BOANTH U3MEPCHHUS
OCHOBHBIX
THJIPOMETEOPOTOTHICCKHX
BEITMYMH (TeMITepaTypa,
aTMoc(epHoe aBIcHHE,
CKOPOCTh H HalpaBlicCHHE
BETpa, XapaKTEPUCTUKH
BJIQXKHOCTH U T.J.)

BBITOJTHATH HAOJFOICHMS,
MTPOU3BOANTE U3MEPCHHUS
OCHOBHBIX
THJIPOMETEOPOIOTUIECKUX
BEITMYHUH (TeMITepaTypa,
aTMoc(epHOe IaBJICHHE,
CKOPOCTh ¥ HalpaBJICHHUE
BETpa, XapaKTEePUCTUKU
BIIQYKHOCTH U T.JI.)

BBITIOJTHSATH HAOJFOICHHS,
MIPOU3BOANTH U3MEPCHHUS
OCHOBHBIX
THJIPOMETEOPOTOTHICCKHX
BEITMYMH (TeMITepaTypa,
aTMoc(epHOe aBIcHHE,
CKOpOCTh H HalpaBlicCHHE
BETpa, XapaKTePUCTUKH
BJIQKHOCTH U T.J.)

3HaTth:

- CTPOEHHE, COCTaB U O0IIIHe
CBOMCTBa aTMOCQEPHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOJIOTHUECKOTO PEKUMa
aTMOC(EpHI;

He 3naer:

- CTPOEHHE, COCTaB U OO0IIIHe
CBOMCTBa aTMOCQEPHI;

- OCHOBHBIC XapaKTePHUCTUKH
METEOPOIOTHUECKOTO PeKnMa
aTMOC(EpHI;

II1oxo 3HaeT:

- CTPOCHHE, COCTaB U OOIIIHE
cBOicTBa aTMOC(hEpHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOIOTHUECKOTO PeKnMa
aTMOC(EpHI;

Xopomro 3HaeT:

- CTPOEHHE, COCTaB U O0IIHe
CBOMCTBa aTMOCQEPHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOIOTHUECKOTO PeknMa
aTMOC(EpHI;

OTJINYHO 3HAET:

- CTPOCHHE, COCTaB U OOIIIHE
cBOiicTBa aTMOC(hephL;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOIOTHUECKOTO PeKnMa
aTMOC(EpHI;

[epBslit aTan

(ypoBeHb)
OIIK-3

Baanern:

3HAHUSMH, IOCTATOYHBIMH
JUTSI TIOHUMAHUS TIPUPOIBI
OCHOBHBIX (hPHU3NIECKUX
MPOIIECCOB, IPOTEKAIOIINX B
aTMocdepe, U €€ TECHOM
B3aUMOJICUCTBUU C 36 MHOU
MMOBEPXHOCTHIO U
OKOJIO3€MHBIM KOCMHYECKUM

He Baaneer:

3HAHUSMH, TOCTATOUHBIMH
JUTSE TIOHUMAaHUS! TIPAPO;TB
OCHOBHBIX (hPHU3NIECKUX
MPOIIECCOB, POTEKAIOIINX B
aTMocdepe, U €€ TECHOM
B3aUMO/JICUCTBUHU C 3eMHOM
MTOBEPXHOCTHIO U
OKOJIO3€MHBIM KOCMHYECKUM

Caabo Baaneer:

3HAHUSMH, TIOCTATOUHBIMH
JUTSI TIOHUMAHUS IPUPOIBI
OCHOBHBIX (hPHU3NIECKUX
MPOIIECCOB, POTEKAIOIINX B
aTMocdepe, U €€ TECHOM
B3aUMO/JICUCTBUHU C 3eMHOM
MTOBEPXHOCTHIO U
OKOJIO3€MHBIM KOCMHYECKUM

Xopoio BiIageeT:
3HAHUSMH, TIOCTATOYHBIMH
JUTSI TIOHUMAHUS TIPUPOIBI
OCHOBHBIX (hPHU3NIECKUX
MPOIIECCOB, IPOTEKAIOIINX B
aTMocdepe, U €€ TECHOM
B3aUMOJICUCTBUU C 36 MHOU
MTOBEPXHOCTHIO U
OKOJIO3€MHBIM KOCMHYECKUM

YBepeHHo BJIa/IeeT:
3HAHUSMH, IOCTATOYHBIMH
JUTSI TIOHUMAHUS TIPUPOIBI
OCHOBHBIX (hPHU3NIECKUX
MPOIIECCOB, IPOTEKAIOIINX B
aTMocdepe, U €€ TECHOM
B3aUMOJICUCTBUU C 36MHOU
MTOBEPXHOCTHIO U
OKOJIO3€MHBIM KOCMHYECKUM

MIPOCTPAHCTBOM; MIPOCTPAHCTBOM; MIPOCTPAHCTBOM; MTPOCTPAHCTBOM; MIPOCTPAHCTBOM;
YMeTh: He ymeer: 3aTpyaHsieTcs: Xopouio ymeer: OT/IM4HO yMeeT:

- aHaJIM3UPOBATh - aHaJIM3UPOBATh - aHaJIM3UPOBATh - aHaJIM3UPOBATh - aHaJIM3UPOBATh
METEOPOJIOTHIECKHE METEOPOJIOTHIECKHE METEOPOJIOTHIECKHE METEOPOJIOTHIECKHE METEOPOJIOTHIECKHE

Ha6HIOI[CHI/IH C IPUMCHCHUEM
TCOPCTUIYCCKUX 3HaHHﬁ;

Ha6HIOI[CHI/IH C IPUMCHCHUEM
TCOPCTUIYCCKUX 3HaHHﬁ;

Ha6HIOI[CHI/IH C IPUMCHCHUEM
TCOPCTUIYCCKUX 3HaHHﬁ;

Ha6HIOI[CHI/IH C IPUMCHCHUEM
TCOPCTUUYCCKUX 3HaHHﬁ;

Ha6HIOI[CHI/IH C IPUMCHCHUEM
TCOPCTUIYCCKUX 3HaHHﬁ;

3HATh:
- 3aKOHOMEPHOCTH

He 3Haer:
- 3aKOHOMEPHOCTH

I1;1oxo0 3HaeT:
- 3aKOHOMEPHOCTH

Xopomro 3HaeT:
- 3aKOHOMEPHOCTH

OT/JIM4YHO 3HaET:
- 3aKOHOMEPHOCTH




pacipoCTPaHCHUS JTYIUCTON
SHEepruu B atmMochepe,

- OCHOBBI TEILTOBOTO PEKUMA
MOJICTUIIAOIICH TOBEPXHOCTH
3emiu 1 atMochepsl

pacmipoCTPaHCHUS JTYIHCTON
SHEpruu B atMochepe,

- OCHOBBI TEILIOBOTO PEKUMA
MOJICTUIIAOIICH MTOBEPXHOCTH
3emin 1 atMochepsl

pactpoCTpaHeHHUsI TyYHUCTON
SHeprum B atMocdepe,

- OCHOBBI TEIUIOBOTO peKnMa
MOJICTUITAIONIEH TOBEPXHOCTH
3emuin 1 aTMocdepsl

pacmipoCTPaHCHUS TYIUCTON
SHEpruu B atMochepe,

- OCHOBBI TEILTOBOTO PEKUMA
MOJICTUIIAOIIEH MTOBEPXHOCTH
3emiu 1 atMochepsl

pactpoCTpaHeHHUsI TyYHUCTON
SHeprum B atMocdepe,

- OCHOBBI TEIUIOBOTO peKUMa
MOJICTUITAIONIEH TOBEPXHOCTH
3emin 1 aTMocdepsl

ITepBriit aTan

(ypoBeHB)
OIlIK-4

Bnapers: He Bnaneer: Cnabo Baajaeer: Xopoio BiajeeT: YBepeHHO BJIa/IeeT:
METOJIUKOM pacuera METOJIUKOH pacuera METOJIUKOH pacuera METOJIUKOH pacuera METOJIUKOH pacuera
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
METEOPOJIOTHIECKUX METEOPOJIOTHIECKHUX METEOPOJIOTHIECKUX METEOPOJIOTHIECKUX METEOPOJIOTHIECKUX
MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JaHHBIM MapaMeTpoB MO JaHHBIM
METEOPOIOTUUECKUX METEOPOIOTHUECKUX METEOPOIOTUUECKUX METEOPOIOTHUECKUX METEOPOIOTUUECKUX
HM3MEPEHHI; HU3MEPEHHUI; HU3MEPEHHUI; HM3MEPEHHUI; HU3MEPEHHI;

YMeTh: He ymeer: 3aTpyaHsieTcs: Xopouio ymeer: OT/IM4YHO yMeeT:
paccunTHIBaTH paccUnTHIBATH paccUnTHIBaTh paccUnTHIBATH paccUnTHIBATH

TUAPOMETCOPOIIOTNICCKUC
BCIIMYHUHBI U UX

TUAPOMETCOPOIIOTNYCCKUC
BCIIMYHUHBI U UX

TUAPOMETCOPOJIOTNICCKUC
BCIIMYHUHBI U UX

TUAPOMETCOPOJIOTNICCKUC
BCIIMYHHBI U UX

TUAPOMETCOPOJIOTNICCKUC
BCIIMYHUHBI U UX

MIPOCTPAaHCTBEHHOE MIPOCTPAHCTBEHHOE MIPOCTPAaHCTBEHHOE MIPOCTPAaHCTBEHHOE MIPOCTPAaHCTBEHHOE
pacrmpeeneHue; pacrmpeeneHue; pacrmpeeneHue; pacrmpeeneHue; pacrpeeneHue;

3HaTh: He 3naer: IL1oxo 3HaeT: Xopomro 3HaeT: OT1iuM4HO 3HaeT:

- OCHOBBI TEPMOIMHAMUKH - OCHOBBI TEPMOIMHAMUKH - OCHOBBI TEPMOJUHAMHUKH - OCHOBBI TEPMOJMHAMUKH - OCHOBBI TEPMOJUHAMHUKH
aTMOoC(epHI; aTMOoC(epHI; atMocdepsl; aTMOoC(epHI; atMocdepsl;

- OCHOBBI ()M3HKH OOJIAKOB,
TYMaHOB U OCAJIKOB;
- OCHOBBI TUHAMHKH

aTMocdepsl;

- OCHOBBI ()M3HKH OOJIAKOB,
TYMaHOB U OCAJIKOB;
- OCHOBBI TUHAMHKH

aTMocdepsl;

- OCHOBBI (pu3uMKH O00JIaKOB,
TYMaHOB U OCaJIKOB;
- OCHOBBI TMHAMHKH

aTMocdepsl;

- OCHOBBI (DM3HKH OOJIAKOB,
TYMaHOB U OCAJIKOB;
- OCHOBBI TUHAMHKH

aTMocdepsl;

- OCHOBBI (pu3MKH O0JIAKOB,
TYMaHOB U OCaJIKOB;
- OCHOBBI TUHAMHKH
aTMocdepsl;




4. CTpyKTypa U copep:KaHMe JUCHUILIHHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 8 3aU€THBIX €IMHUIL, 288 4acoB.

O0béM TUCHMIINHBI Bcero yacos
Ounas ¢popma o0y4eHuUsI
2015, 2016 rr. nadopa | 2017, 2018 rr. Habopa
O0masi Tpy10€MKOCTh 1M CHUIITHHBI 288 yacosn
KonTakTHass pabGora oOyyamwmmxcs ¢ 198 210
npenogaBareiasasM (M0 BHAAM ayIUTOPHBIX
Y4eOHBbIX 3aHATHI1) — BCEro:
B TOM YHCIIE:
JIEKIINU 66 66
IPAKTUYECKHE 3aHSTHSI 66 78
71a00paTOPHBIE 3aHATHS 66 66
CamocrositeabHas padora (CPC) — Bcero: 90 78
B TOM YHCIIE:
KypcoBas paboTa +
Bun MPOMEKYTOYHOMI arrecTanuu 3a4eT/IK3aMeH
(3aveT/3K3aMeH)
4.1. Pa3nennbl 1M CUUIITHHBI
OuHoe 00yueHHe
2015, 2016 rr. HAbOpa
Buasbl yuedHoit DopMbI =

Ne Paznen u rema padoThl, B T.4. TeKyLIero = = ©

n/n AUCHUTLTAHBI a| camocTosiTeILHAS KOHTPOJs = S g =

§ padora yemesaemoctn | E 2 S| S =
2| CTyneHTos, 4ac. 2Z 9 = E
S . TEHEE
€ E| =23 £3
= SEl B8 S| 8%

= | EF g8 :
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1 Ctpoenue, cocTaB, CBOWCTBA | 2 6 12 4 | Bonpocsl Ha 2 OK-1
aTMoc(hepsl. JICKIUH.
Mereoposiornueckue
BEJIMYMHBI.

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

2 Crartuka atmMocdepsl. 2 12 24 6 | Bompocsl Ha 3 OK-1;
Mopenu atmocdeps, CEeMHHape, OIpocC OK-2;
OGapomerpudeckue GopMyIIbL. nepen OIIK-2;
BbIBOMIBI M3 ypaBHEHUS nabopaTopHOH OIIK-3;
CTaTUKHU pabotoii, oTuer OIIK-4
Statics of the atmosphere o
Atmospheric models, WHUBUTyaJIbHbBI
barometric formula. M 3aJaHUAM
Conclusions from the static




equation.

OcHoBsl TepMmouHaMUKu 12 24 8 | Bompockl Ha OK-1;
aTMochepsr JIEKIIHH, OK-2;
Atmosphere CEMHHape, OIpocC OIIK-2;
Thermodynamics nepen OIIK-3;

nabopaTopHOMH OIIK-4

paboToif, oT4er

o

WHIWBUTYalIbHbI

M 33JaHUSIM
Jlyuucras sHeprus B 8 16 12 | Bonpocsl Ha OK-1;
atMocdepe CEeMHHape, OIpocC OK-2;
The radiant energy in the nepen OIIK-2;
atmosphere. nabopaTopHOH OIIK-3;

paboToif, oT4er OIIK-4

o

WHIWBUTYalIbHbI

M 3aJaHUSIM
Panuannonsslii 6ananc 4 8 10 | Bonpocsl Ha OK-1;
CUCTEMEI 3eMIISI — JIEKITHH, onpoc OK-2;
atmocdepa. nepen OIIK-2;
Radiation balance of the KOHTPOJILHOMN OIIK-3;
active layer of the earth and pabotoii, oTuer OIIK-4
atmosphere. o

WHIUBUIYaIEHOM

y 33/IaHHUIO
TennoBoi pexum 8 16 7 | Bonpocsl Ha OK-1;
NEATEILHOTO CJI0S 3EMIIU U JIEKITHH, onpoc OK-2;
aTMocdepsl nepen OIIK-2;
Thermal regime of of the nabopaTopHOH OIIK-3;
active layer of the Earth and pabotoii, oTuer OIIK-4
the atmosphere. o

WHIUBUIYaIEHOM

y 33/IaHHUIO
®da3oBble IEPEXOBI BOJBI B 6 12 4 | Bompocsl Ha OK-1;
atMocdepe JEKIMH,  OIpPOC OK-2;
Water phase state in the nepen OIIK-2;
atmosphere nabopaTopHOMH OIIK-3;

paboToif, oT4er OIIK-4

o

WHIUBUIYaIEHOM

y 33/IaHHUIO
®dusnueckue ycioBus 8 16 8 | Bompocsl Ha OK-1;
00pa3oBaHUs TyMaHOB, JEKIUH,  OIMpocC OK-2;
00JIaKOB U OCaJIKOB nepen OIIK-2;
Physical conditions of fog, nabopaTopHOH OIIK-3;
clouds and precipitation paboToif, oT4er OIIK-4
formation o

WHIUBUIYaIEHOM

y 33/IaHUIO
OCHOBBI AMHAMUKHI 2 4 4 | Bompocsl Ha OK-1;
aTMochepsl JEKIMH,  OTpPOC OK-2;




Atmospheric dynamics nepen OIIK-2;
nabopaTopHOH OIIK-3;
pabotoii, oTuer OIIK-4
o
WHIUBUIYaIEHOM
y 33/IaHUIO

UTOI'O 66 | 132 | 63 66
C yuéroMm Tpymo3aTpaT Ipu MOATOTOBKE U cllaye SK3aMeHa 288 yacos
(27 gacoB)
2017, 2018 rr. Habopa
Buasbl yuednoit DopMbI =
Ne Paznen u rema padoThl, B T.4. TeKylIero = = ©
n/n AUCHUTLTUHBI a| camocTosiTeIbHAS KOHTPOJIs Z S é =
§ padora yemesaemoctn | E 2 S| =
2| CTyneHTos, 4ac. =R %E
o . 28 2 3 E
€ B . =23 £3
= S gl EE = S =
= | 5E g8 :
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1 Ctpoenue, cocTaB, CBOWCTBA | 2 6 12 4 | Bonpocsl Ha 2 OK-1
aTMOCQephl. JEKLUH.

Mereoposiornueckue

BEJIMYMHBI.

Structure, composition,

properties of the atmosphere.

Meteorological values.

2 Cratuka atMocgepsl. 2 12 24 6 | Bonpocsl Ha 3 OK-1;
Mopenu atmocdeps, CEMHHape, OIpocC OK-2;
Oapomerpudeckue GopMyIIbL. nepen OIIK-2;
BbIBOMIBI M3 ypaBHEHUS nabopaTopHOH OIIK-3;
CTaTUKHU pabotoii, oTuer OIIK-4
Statics of the atmosphere o
Atmospheric models, WHUBUTyaJIbHbBI
barometric formula. M 3aJaHUAM
Conclusions from the static
equation.

3. | OcHoBsl TepmonuHaMuKu 2 12 | 24+6 | 6 | Bompocsl Ha 5 OK-1;
aTMocdepsl JICKIIHH, OK-2;
Atmosphere CEMUHape, OIpoc OIIK-2;
Thermodynamics nepen OIIK-3;

nabopaTopHOi OIIK-4
paboToi, OTYeT

o

VHAUBUYaJIbHbI

M 33JaHUSIM

4. | Jlyuucras 3Heprus B 3 8 16 8 | Bompocsl Ha 5 OK-1;
atMocdepe CEMHHape, OIpocC OK-2;
The radiant energy in the nepen OIIK-2;
atmosphere. nabopaTopHOMH OIIK-3;

paboToii, oTueT OIIK-4




1o

VHAUBUYaJIbHbI

M 3aJaHHSIM
Pamuanmonsbiii 6amanc 4 8 6 Bonpocst Ha OK-1;
CHCTEMBI 3eMJISI — JIEKITUH, onpoc OK-2;
atMocdepa. nepen OIIK-2;
Radiation balance of the KOHTPOJIbHOM OIIK-3;
active layer of the earth and paboToi, OTYeT OIIK-4
atmosphere. o

VHAUBUIYaJIbHOM

y 3a/IaHUIO
TernnoBol pexum 8 16+6 | 5 Bonpocst Ha OK-1;
JIESITESIILHOTO CIIOS 3eMIU U JIEKITUH, onpoc OK-2;
aTMocdepsl nepen OIIK-2;
Thermal regime of of the nabopaTropHOit OIIK-3;
active layer of the Earth and paboToi, OTYeT OIIK-4
the atmosphere. o

VHAUBUIYaJIbHOM

y 3a/IaHUIO
®a3oBbIe IEPEXO/IBI BOJBI B 6 12 4 Bonpocst Ha OK-1;
aTMocdepe JEKIMHU,  OIpocC OK-2;
Water phase state in the nepen OIIK-2;
atmosphere nabopaTropHOit OIIK-3;

paboToi, OTYeT OIIK-4

o

VHAUBUIYaJIbHOM

y 3a/IaHUIO
DuU3NYECKUE yCIOBUS 8 16 8 | Bompockl Ha OK-1;
o0pa3oBaHUS TYMaHOB, JIEKITUH, onpoc OK-2;
00JIaKOB M 0CaIKOB nepen OIlK-2;
Physical conditions of fog, nabopaTopHOi OIIK-3;
clouds and precipitation paboToi, OTYeT OIIK-4
formation no

VHAUBUIYaIbHOM

y 3a/IaHUIO
OCHOBBI TUHAMUKH 2 4 4 Bonpocsr Ha OK-1;
aTMocdepsl JEKLUU,  OIpoC OK-2;
Atmospheric dynamics nepen OIIK-2;

n1abopaTopHOi OIIK-3;

paboToi, OTYeT OIIK-4

o

VHAUBUIYaIbHOM

y 3a/IaHUIO

UTOro 66 | 144 | 51 66
C yu€toM Tpyno3arpaT IpH MOJATOTOBKE U CIaue IK3aMeHa 288 uacos

(27 gacoB)

4.2. Coaepxanue pa3iejioB IUCHUINIHMHBI

4.2.1 CTpoenne, cocTaB, CBOMicTBa aTMOChepbI
[IpenMer M METON METEOPOJIOTHH, €€ MECTO CPEAM APYTMX HAayK W CBA3b MEXAYy HHMHU.




Hcropuss armocdeprl. OCHOBHBIE METEOPOJOTHYECKUE BEIMYMHBI M aTMOC(HEpHBIC SIBJICHUS.
CocraB armoctepsl. CoctaB atmMocdepHoro Bo3ayxa. [loCcTossHHBIE M TIEpEMEHHBIE COCTaBHBIC
gacTu atMoc(epHoro Bo3ayxa. Mi3sMeHeHue coctaBa BO31yXa C BRICOTOM.

BeprukansHoe crpoenne armocdepsl. KpaTkas xapakrepuctuka Tpornocdepsl, crpaTochepst,
Mme3ochepsl, Tepmochepsl, sxk3ochepsl. ['omo- u rerepocdepa. Ozonochepa. Monocdepa. [lonsrue
MOTPAHUYHOTO U MPU3EMHOTO cost atMocdephl. [ToHATHE 0 BO3AYIIHBIX Maccax U (ppoHTax.

YpaBHEHUE COCTOSIHHS CYXOrO H BJIQOKHOTO BO3AyXa. BupTyanbHas TemIieparypa.
XapakTepUCTUKH BIAYKHOTO BO3/TyXa U CBS3b MEX]y HUMHU.

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 arMocgepbl
Cunbl, nedcTBylomue B aTMocdepe B COCTOSIHUM PaBHOBECHs. YPaBHEHUE CTAaTHKH, €ro
caencteue. [loHsTHE JTIOKAIBHON M MOJTHOM MPOU3BOJIHOW METEOPOJOTHUECKUX BelnuuH. [loHsTHE
rpaJeHTa METEOpPOJIOTUYECKON BennuuHbl. bapuueckuil rpaaueHT u Oapuyeckas CTYNEHb.
bapomerpudueckue ¢GopMmynbl UIsI OJHOPOAHOW, W30TEPMHUYECKOHM, IMOTUTPOIHON W peaTbHOU
mogeneit arMocdepsl. IlpakTuueckoe wucmonp3oBaHue OapoMeTpudeckux ¢opmyn. HM3meHenue
MJIOTHOCTH BO3/lyXa ¢ BeicoToM. CTanaapTHas arMocdepa.

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 TEPMOJAMHAMHUKHN aTMOChepbI

[lepBoe Hauano TEPMOAMHAMUKH MPUMEHHUTEIBHO K arMmocdepe. AamadaTHUecKue
nporeccol. Cyxonuabatuueckuii rpagueHT. [loTeHnmanpHas Temmneparypa u ee cBorctpa. [lepBoe
HAYaJI0 TEPMOJMHAMUKH NIPH BIAXXHOAHMA0AaTHYECKOM Tpoliecce. BiaxxHonnadaTnueckuii rpaaueHr,
€ro 3aBUCHUMOCTh OT TemrepaTypsl U aasieHus. [IceBgoauadbaruyeckue mpoueccsl. DKBUBaJIEHTHO-
IIOTCHIUAJIbHAas n IICECBAOIIOTCHIINAJIbHAA TCMIICPAaTypa, ux CBOMICTBA. ITonsrue 0
HeaanabdaTHIECKUX MpoIeccax.

N3meneHne napaMeTpoB BO3AYIIHOM YacCTULBI IIPU €€ BEPTUKAIBHBIX IIEPEMEILCHUSIX.
KpuBas cocrosgnusi. YpoBeHb KOHIEHCAIIMU. YPOBEHb KOHBEKIUH. DHEPTHs HEYCTONYMBOCTH.
Absponoruueckass auarpamMma. [IpUHOUOBI TOCTPOEHUS TEPMOJMHAMMYECKHX TIpadUKOB, HUX
UCIOJIb30BaHUE.

Crparudpukamuss  atmocdepsl. Kpurepuum  ONEHKHM  BEpPTUKAJIBHOH  TEPMUYECKOM
YCTOMUYMBOCTH aTMOChepbl. MeTo 4acTHIIbI.

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 Jlyyucrasi 3Heprusi B atmocgepe

OnpeneneHne MOHATHM M BEJIMYMH, XapAKTEPU3YIOLIUX SJIEKTPOMAarHUTHOE W3JIyYEHUE.
[lonaTuss MOTOKAa, WHTEHCUBHOCTM W WHCoJAUMM. PacnpeneneHue 5»HEPruuM MO CHEKTPY U
WHTETPAJIbHBIA TOTOK COJIHEYHOW paaualuu Ha BepxHed rpaHuiie atMmocdepsl. CoyiHeuHas
MOCTOSIHHASI.

[Tormomenre W paccessHHME COJMHEYHOW paauanuu B arMmocdepe. 3akoH oOciaOIeHHS
MOHOXPOMATHYECKOTO ¥ HWHTErPaJbHOrO MOTOKOB panuanuu. DyHKIMM NOpONyCKaHUS U
norjiouieHus. CrekTpaibHble M HWHTETPAIbHBIE XapaKTEPUCTHUKU TMPO3PAuYHOCTH aTMOC(hEepHl.
@®akTtop MyTHOCTU. CHEKTpaJbHBIM COCTAaB COJHEYHOM pajualuy y 3€MHOH IOBEPXHOCTH.
OcobeHHOCTH paJuaIlMOHHBIX TIPOIIECCOB B 3arpsi3HEHHOM aTMocdepe. PactipocTpanenue mpsmMoi,
paccestHHOW M CyMMapHOM cosIHeuHOW panuanuu. DakTopsl, BIUAOMME Ha HUX. OTpaxkeHue u
MIOTJIOIICHHUE COJTHEYHOU paiialiuy 3eMHOM MoBepXHOCThI0. Koad pummeHTs! oTpaskenus (anpdemo)
U TOTJIOMIEHUs. ANBOEN0 pa3TUYHBIX ECTECTBEHHBIX MOBEPXHOCTEH, OONAaKOB W 3eMId Kak
miaHeThl. CyTOYHBIN X011 ab0e1o.

JUIMHHOBOJIHOBOE — W3NMy4yeHHWe. M3lydeHuWe 3eMHOH TMOBEPXHOCTH U aTMoc(hepsl.
Pacnpenenenue sHeprum 1no cnekrpy. PagmanvoHHBIE CBOWCTBA €CTECTBEHHBIX ITOBEPXHOCTEH.
[Tornomenue 3eMHOTO M3IydeHUs B atMocdepe. YxXosiiee U BCTPEUHOE U3IYyYCHHUE aTMOC(EpHI.
DddexkTuBHOE N3TydeHUe, (HaKTOPHI BIHIIONINE 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 PaagnanuoHHblii 0anaHc cucrteMbl 3eMJis - aTMoc(epbl

Pamnannonnbiii  G6anmaHc 3eMHOWM TOBEPXHOCTH. PagmanmoHHbld OamaHc aTtmocdepsl.
Paguannonnslii 6ananc 3emin Kak riaHeTsl. PakTophl, OMpeAessIoNIne paJuallioHHbINA OasaHc,
€ro CyTOuHbIi 1 rogoBoi xonu. IllupoTHOE pacmpeneneHue paauallMOHHOTO OajlaHca MMOBEPXHOCTH
3emin, aTMOCcQepsl U cucTeMBbl 3eMils - atMmocdepa.

YpaBHEeHHE TETUIOBOTO OajaHca 36MHOW MOBEPXHOCTH. DaKTOPHI, BIMSIONINE HA YpaBHEHHUE
TEIIOBOTO 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 Term10oBo# pexuM JeATEIbHOT0 cJ10s1 3eMJn U aTMOCPepbl

Temnodusznyeckne XapakTepUCTHKU TIOYBBI, BOJAbI U BO3ayXa. OCHOBHBIE 3aKOHBI
pacupocTpaHeHHsl Tella B IO4YBE. lemiepaTrypa 3€MHOM IIOBEPXHOCTU. BepTukanbHoe
pacnpenenenue Temmneparypbl mouBbl. [loTok Temna B mouBe. OCOOEHHOCTH pPACIPOCTPAHEHUS
TEIUIa B BOAOEMAX.

Atmocdepa — TypOynenTHas cpena. JuHamuyeckue (HakTOpbl BOSHUKHOBEHHS aTMOCc(hepHOi
TypOyneHTHOCTH. OCHOBHBIE XapaKTEPUCTUKH TypOYIEHTHOCTH.

[TonsiTie 0 MPU3EMHOM U MOTPAHUYHOM ClIOSiX aTMochepsl. M3MeHeHue ckopocTtu BeTpa ¢
BbICOTOM. CyTOUHBIN XOJ1 BETpA.

[ToToku Terna B atMocdepe. YpaBHEHHE MTPUTOKA TeIuia B atMocdepe. YpaBHEHHE MTPUTOKA
Teria B TypOyneHTHoi armoctepe. Koapdumment typOymeHTHOoro odmena u  ko3dduuumeHt
TypOyJaeHTHOCTU. Meronpl ero ompeneneHus. MeToasl pacuera TypOyJIEHTHOrO IMOTOKa Teria.
CyTOuHBI! U TOAOBOM X0/ TEMIEPATYPHI.

N3MeHeHnue TemmepaTypbl BO3AyXa C BbICOTOM. Ilepumoanveckne W HENepUOIUYECKUE
U3MEHEHMs TeMIepatypsl B Tpomnocdepe. MuBepcuu TtemmnepaTypbl. Beicotra u Temmeparypa
TPOIOIAY3bI.

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 nepexoanbl BoAbI B aTMochepe

VYcnoBust (Ga3oBbIX MepexoJoB Boaa B atmocdepe. Juarpamma (pa3oBbIX COCTOSHUN BOJBI B
atMmocdepe. Mcnapenne ¢ 3eMHOI TTOBEPXHOCTH M C TIOBEPXHOCTEH OOJBIITNX U MaJIbIX BOJOEMOB.
PaBHOBecHasi OTHOCHTEIbHAS BIAKHOCTh. YpaBHEHHE MEPEHOCa BOASHOrO Mapa B TypOyJIEHTHOM
aTMocdepe.

Konpnencanus. Pabora oOpa3zoBaHMs 3apoAbllIeBBIX Kamenb. Poiib saep KOHIEHCALUH.
OO6pa3oBaHue 3apoAbIIIEBbIX Karneab. PakTopsl, BIUAIOMIKE Ha UX pocT. [lepeoxnaxaenue Kanenb.
OO6pa3zoBaHue JIeASHBIX KPUCTALIOB 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 ®uznyeckue yca0Busi 00pa3zoBaHusi TYMAHOB, 00/1aKOB H 0CaIKOB

Tymanbsl. @U3UKO-METEOPOIIOTHYECKHE YCIOBUS 00pa3oBaHus TyMaHoB. X kinaccudukarus.
OCHOBHBIE XapaKTEPUCTHKW TyMmMaHOB. Mojenu oOpa3oBaHHS W CTpPOCHHsI TyMaHOB. [IporHos
pazuaoOHHBIX TYMaHOB.

O6naka. OU3MKO-METEOPOIIOTHIECKHE YCIOBHS 00pa3oBaHusl 001aKkoB. Poib BepTHKAIBHBIX
JBIDKEHUH  paznuuHOro Macimraba, TypOyJeHTHOrO TNepeMElIMBaHus M paJualiOHHOTO
BBIXOJIAXKMBAaHUS B 00pa3oBaHWM 00y1akoB. MexayHapoaHas Mopdosorudeckas Kiaccu(ukanus
oOmakoB. ['enernueckas kiaccupukanus o6mgakoB. DPuU3NYECKHE XapaKTEPUCTHKH OOJIAKOB:
BOJHOCTb, pa3Mep Kareib; KalelbHble, KPUCTAJUIMYECKWE U CMEIIaHHble 00Jlaka; HIKHAA U
BEPXHSS TPAHUIIBI 00JIAKOB, UX U3MEHYMBOCTH BO BPEMEHH U IIPOCTPAHCTBE.

Ocanxu. Knaccudukamus ocagakos. [Iporieccsl yKpyImHEHHsI Karellb 1 KPUCTALUIOB B 00JIaKax.
CkopocTb pocta 1 ucnapenus kamnenb. Koaddunment coynapenus (3axsata). Poiab TBeproit gassl B
oOpazoBanuu ocagkoB. OcaJku U3 KamelbHbIX, KPUCTALIMYECKHMX W CMEIIaHHBIX OOJIaKOB.
OcoGennoctu obpa3zoBanus rpaaa. HazeMHas KOHACHCAIINS U OCAIKU.

[TonsiTue o ¢QusmyeckoM MexaHH3Me BO3JEHCTBUS Ha oO0Jaka, TyMaHbl, OCAJIKH.
[IpencraBnenue o cnoco0ax akTUBHOTO BO3JICUCTBUS U UX 3((HEKTUBHOCTH.

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. Ocanku. 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 IMHAMHKH aTMOC(hepPbI
Cunbl, neiicTBytomme B arMocepe. YpaBHeHUE ABWKEHHS atMochepbl. YcTaHOBUBIIEECS
JIBIDKCHHE BO3lyxa Oe3 ydeTa cui TpeHusa. ['paaueHTHBIM Berep. ['eocTpoduueckoro Berep.
W3menenne reoctpoduueckoro BeTpa ¢ BbicoTOM. Crupans Oxkmana. ['panueHTHbIA Berep B
LIUKJIOHE ¥ aHTULMKIIOHE C y4ETOM U 0€3 ydeTa CHJIbl TPEHUS.

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 CemnHapckue, NpakTu4iecKue, JJadopaTopHbie 3aHATHSA, UX COJEPKAHUE

Ne | Nepaszena HaumenoBanne nabopatopHbIX padboT Dopva PopmHpyembIe
/1 | AUCIUTIIIMHBI NPOBEICHUSI | KOMIIETCHIIUU
Pacdetr MeTeopOoIOrn4ecKrx BEIUYUH U JlaGopaTopHas OK-2;
1 1 IUIOTHOCTH BO3yXa pabota OIIK-2;
Calculation of meteorological quantities and OIIK-3;
air density OIIK-4
Mertoapl cranaapTHeIX MeTeoposiornueckux|lIpaktnueckue OK-2;
) 1 HaO0IIOICHUN. 3aHATHUSA OIIK-2;
Method sofstandard meteorological OIIK-3;
observations OIIK-4
Bapomerpuueckue hopmysl ams CemuHnap OK-2;
3 ) pa3IMYHBIX MOJIENIeH aTMOC(hEpHI. OIIK-2;
Barometric formula for different atmosphere OIIK-3;
models. OIIK-4;
IlepBoe Hawamo TepmoauHamuku ams|JlaboparopHas OK-2-
aTMocQepBhl. CyxoaanabaTuueckuit pabora i
OIIK-2;
4 3 TPAaJUEHT. OIK-3
The first law of thermodynamics for the OITK- 4’
atmosphere. Dryadiabatic gradient..
Abponoruueckas — amarpamma.  3agaudw,|[Ipaktuueckue OK-2-
pemaemMple ¢ TOMOIIBIO  ad3POJIOTUYECKOH|  3aHATHSA OIK-2:
JIMArpamMmBbl. . OITK-3.
Aerological diagram. Tasks solved by using ’
. : OIIK-4
the aerological diagrams.
Ileppoe Hauwanmo TtepmoauHamuku isi| CemuHap
BO3/lyXa HAaCBIIIEHHOIO BOJISHBIM I1apOM. OK-2;
5 3 Brnaxxnoannabatuueckuii rpaaueHT. 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 KOHBEKLMHU. Y POBEHb KOHBEKIIUU. 3QHATUSA OIIK-2;
Condensation level. Acceleration of OIIK-3;
convection. Convection level OIIK-4
JlaGopaTopHas OK-2;
7 3 TepmoauHamMuueckue TEeMIIEpaTypbl pabota OIIK-2;
Thermodynamic temperature OIIK-3;
OIIK-4
W3meHeHne XapaKTepuUCTUK BiakHOCTH H|JlabopaTopHas
TEPMOJAMHAMUYECKUX TeMIlepaTyp B pabota OK-2;
3 3 aanadaTHYeCKu TTOTHUMAIOIIIEMCST BO3TyX€E. OIIK-2;
Humidity and temperature characteristics OIIK-3;
changes in the thermodynamic adiabatically OIIK-4
rising air
Onenka  crparudukauum  atmocgepsl.| CemuHap OK-2;
9 3 @akTOpbl, BIUAIONIME HA YCTOWYHUBOCTH OIIK-2;
atMocdepsl. OHeprus  HEYCTOHYHMBOCTHU OIIK-3;
Evaluation of atmospheric stratification. OIIK-4
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Factors affecting of the atmosphere stability.
Instability energy

Conneunasi paauanus Ha BepxHell rpanune|JlabopaTopHas OK-2:
atMocdepsl.  ConmHeyHass  TOCTOSIHHAs. paborta OHK-i'
10 ConsipHbIi KJIIMMAT. OHK-3T
Solar radiation at the top of the atmosphere. OITK- 4’
The solar constant. Solar climate.
Ocnabnenue HMHTETPaJIbHOTO u| [IpakTrueckue
CHEKTPAIILHOTO MOTOKA CONTHEYHOH|  3aHATHUSA OK-2-
panuanuu. XapakTepUCTUKH MPO3PavyHOCTH .
OIIK-2;
11 aTMocdepsr OITK-3.
The weakening of the integral and spectral ’
L > . OIIK-4
solar irradiance. Characteristics of
atmospheric transparency.
Paccesanue COJIHEYHOM  paguanuu B[ Cemunap
aTMocdepe. Onrtuyeckue SIBJICHHUS, OK-2-
CBA3AHHbIE C PACCESHNEM CBETOBOTO MIOTOKA OHK-2"
12 The scattering of solar radiation in the OHK—3?
atmosphere. = The optical phenomena OITK- 4’
associated with the scattering of the light
flux.
Pacuer HHEPreTUYECKOU ceerumoctu|JlabopaTtopHas OK-2-
3eMHOM MMOBEPXHOCTH. N3nyuenue paborta i
OIIK-2;
13 aTMocdepsl ’
. N OIIK-3;
The calculation of ground irradiance.
. . OIIK-4
Atmospheric radiation
CemuHap u OK-2;
14 Criextp nznydenus 3eMiIH U aTMOC(epsbl [IPaKTUYECKUE OIIK-2;
Earth and atmosphere’s spectrum radiation 3aHATHUS OIIK-3;
OIIK-4
PanuanmonHseliil 6ananc aestensHoro ciost | Jlaboparophas OK-2-
3emutn, aTMOC(hEphl B CUCTEMBI 3eMIIs- pabora u OHK-é'
15 aTMocdepa CemuHap OHK—3?
Earth, atmosphere and the Earth-atmosphere ’
. O OIIK-4
system active layer radiation balance
Cemunap OK-2;
15 TermmoBoii OanaHC AEATEIBHOrO CJIOS 3EMITH OIIK-2;
Earth active layer heat balance OIIK-3;
OIIK-4
Teopetnueckue 3akoHbl pacnpoctpaHeHuit| CemuHap OK-2;
16 KoJIeOaHUI TeMIIepaTyphl B TIOYBE OIIK-2;
Theoretical laws distributions of the soil OIIK-3;
temperature fluctuations OIIK-4
JlaGopaTopHas OK-2;
17 [loToK Temna B mouse. pabota OIIK-2;
Soil heat flux OIIK-3;
OIIK-4
BeprukansHoe wusMmeHeHue Ttemieparypsl|[Ipakruueckue OK-2;
18 IIOYBEI ¥ BOJOEMOB 3aHITHS OIIK-2;
Soilandocean’s vertical temperature OIIK-3;
changes. OIIK-4
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daxTopsl TypOYJIEHTHOCTH. Pacuer|JIaGopatopHas OK-2;
19 kod(durmenta TypOyICHTHOCTH. paborta OIIK-2;
Factors of the turbulence. Turbulence OIIK-3;
coefficient calculation OI1K-4
TypOynentnoe nepeMeIBaHue B| CemuHap u OK-2;
20 MIPU3EMHOM CJ10€ aTMOoc(hepbl MPaKTUYECKHUE OIIK-2;
Turbulent mixing in the surface layer of the|  3ansaTus OIIK-3;
atmosphere OIIK-4
W3menenne Temmeparypbl Bo3ayxa Bo|JlaboparopHas OK-2;
71 BPEMEHU U MPOCTPAHCTBE paborta OIIK-2;
Air temperature changes during the time OIIK-3;
period and space. OIIK-4
®daktopel, Biaustomue ~ Ha  (¢aszoBeie| CemuHap OK-2;
2 MePEeX0/Ibl BOJBI B aTMOC(epe OIIK-2;
Factors affecting the phase transitions of] OIIK-3;
water in the atmosphere OI1K-4
Pacuer ckopocTtu ucnapenus ¢ noepxHoctH| [Ipaktnueckue OK-2;
23 BOJIOEMOB U CYILHU 3QHATUSA OIIK-2;
The calculation of the rate of evaporation OIIK-3;
from the surface of bodies of water and land OIIK-4
JlaGopaTopHas OK-2;
24 Poct 3apozpliieBbIx Kamnenb B atMocdepe. pabota OIIK-2;
The growth of droplets in the atmosphere. OIIK-3;
OIIK-4
Ycenosus o0pa3oBaHUs tymaHa.| CemuHap
Mukpoduszndeckue XapaKTePUCTUKHU OK-2;
75 TymMaHa. BUIuMocCTh B TyMaHe. OIIK-2;
Fog formation conditions. Fog OIIK-3;
microphysical characteristics. Visibility in OIIK-4
the fog.
VYcnosus 00pa3oBaHUs obmaynoctu.| [IpakTuyeckue OK-2;
2% Mukpoduszndeckue XapaKTEPUCTUKH|  3aHATHUA OIIK-2;
o6miaxoB Cloud formation conditions. Cloud OIIK-3;
microphysical characteristics OIIK-4
Poct kanenp u nensHbIx yactul, B obnakax|J/IabopaTropHbie OK-2;
27 u TymaHax. Ocaaku. paboThI OIIK-2;
Droplets and ice particles growth in clouds OIIK-3;
and fogs. Precipitation OIIK-4
[IpaxkTrueckue OK-2;
73 Cwtbl, neiicTByIOIHME B aTMOcdepe 3aHATHS OIIK-2;
The forces acting in the atmosphere OIIK-3;
OIIK-4
JlaGopaTopHbie OK-2;
29 Pacuer ckopoctu reoctpoduueckoro Berpal  paboThI OIIK-2;
Geostrophic wind speed calculation OIIK-3;
OIIK-4
CemuHap u OK-2;
30 JIBukeHre B IIMKJIOHE U aHTUIUKIOHE| TabopaTtopHas OIIK-2;
Cyclonic and anticyclonic movement paborta OIIK-3;
OIIK-4
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Ne | Ne paszena HaumenoBanne mabopatopHbIX padboT Dopva PopmHpyembIe
/1 | AUCIUTIIIMHBI MPOBEJCHUSI | KOMITETEHIINHI
Pacdetr MeTeopOSOrn4ecKuX BEIUYUH U JlaGopaTopHas OK-2;
1 1 IUIOTHOCTH BO3yXa pabota OIIK-2;
Calculation of meteorological quantities and OIIK-3;
air density OIIK-4
Mertoapl cranaapTHeIX MeTeoposiornueckux|lIpakTnueckue OK-2;
) 1 HaOIIOICHUH. 3aHATHUSA OIIK-2;
Method sofstandard meteorological OIIK-3;
observations OIIK-4
Bapomerpuueckue hopmysl s CemuHnap OK-2;
3 ) pa3IMYHBIX MOJIENIeH aTMOC(hEpHI. OIIK-2;
Barometric formula for different atmosphere OIIK-3;
models. OIIK-4;
IlepBoe Hawamo TepmoauHamuku ams|JlaboparopHas OK-2:
aTMocQepBhl. CyxoaanabaTuueckuit paborta i
OIIK-2;
4 3 TpaJUEHT. OIK-3
The first law of thermodynamics for the OITK- 4’
atmosphere. Dryadiabatic gradient..
Abponoruueckas — auarpamma.  3agauw,|[Ipaktuueckue OK-2-
pemaemMple ¢ TOMOUIBIO  adPOJIOTUYECKOH|  3aHATHSA OHK-2,;
JIMArpamMmBbl. . OITK-3.
Aerological diagram. Tasks solved by using ’
. : OIIK-4
the aerological diagrams.
Ileppoe Hauwamo TtepmoauHamuku isi| CemuHap
BO3/lyXa HACBIIIEHHOIO BOJISHBIM I1apOM. OK-2;
5 3 Braxxnoannabatuueckuii rpaaueHT. 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 KOHBEKLMHU. Y POBEHb KOHBEKIIUU. 3QHATUSA OIIK-2;
Condensation level. Acceleration of OIIK-3;
convection. Convection level OIIK-4
JlaGopaTopHas OK-2;
7 3 TepmoauHamMuueckue TEeMIIEpaTypbl pabota OIIK-2;
Thermodynamic temperature OIIK-3;
OIIK-4
W3meHeHne XapaKTepUCTUK BiakHOCTH H|JlabopaTopHas
TEPMOJAMHAMUYECKUX TeMIlepaTyp B pabota OK-2;
] 3 aanabaTHYeCKu TTOTHUMAIOIIEMCST BO3TyX€E. OIIK-2;
Humidity and temperature characteristics OIIK-3;
changes in the thermodynamic adiabatically OIIK-4
rising air
Onenka  crparudukauum  atmocdepsl.| CemuHap
@akTopbl, BIUAIONIME HA YCTOWYHMBOCTH OK-2;
9 3 atMocdepsl.  DHeprus  HEYCTOHYHMBOCTHU OIIK-2;
Evaluation of atmospheric stratification. OIIK-3;
Factors affecting of the atmosphere stability. OIIK-4

Instability energy
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ConHeuHas paauanysi Ha BEpXHEW IpaHuULe

JlaGopatopHas

OK-2;
atMocdepsl.  ConmHeyHass  TOCTOSIHHAs. paborta OITK--
10 ComnsipHbIi KJIIMMAT. OHK—3?
Solar radiation at the top of the atmosphere. OITK- 4’
The solar constant. Solar climate.
Ocnabnenue HMHTETPaJIbHOTO u| [IpakTrueckue
CHEKTPAIILHOTO HOTOKa CONTHEYHOH|  3aHATHUSA OK-2-
panuanuu. XapakTepUCTUKH MPO3PavyHOCTH :
OIlK-2;
11 aTMocdepsr OITK-3.
The weakening of the integral and spectral ’
L > . OIIK-4
solar irradiance. Characteristics of
atmospheric transparency.
Paccesnune  comneunoit  pagmanuu B[ CemuHap
aTMmocdepe. OnTuueckue SIBJICHUS, OK-2-
CBSI3AHHBIE C PACCESHUEM CBETOBOTO MOTOKA OHK-2,'
12 The scattering of solar radiation in the OHK-3?
atmosphere. = The optical phenomena OITK- 4’
associated with the scattering of the light
flux.
Pacuer HHEPreTUYECKOU ceerumoctu|JlabopaTtopHas OK-2-
3eMHOM MOBEPXHOCTH. N3nyuenne paborta i
OIlK-2;
13 aTMocdepsl ’
. N OIlIK-3;
The calculation of ground irradiance.
. . OIIK-4
Atmospheric radiation
CemuHap u OK-2;
14 Criextp nznydeHus 3eMiIH U aTMOC(epsl [IPaKTUYECKUE OIIK-2;
Earth and atmosphere’s spectrum radiation 3aHATHUS OIIK-3;
OIIK-4
Pannannonnsiit 6ananc gestenpHOro ciost | JlabopaTopHas OK-2-
3eMiH, aTMOC(Ephl U CUCTEMBI 3eMIIs- pabota u OHK-2,'
15 atMmocdepa CemuHap OITK-3 ’
Earth, atmosphere and the Earth-atmosphere ’
. S OIIK-4
system active layer radiation balance
Cemunap OK-2;
15 TerutoBoii OaaHc AEITENBLHOIO CII0S 3EMIN OIIK-2;
Earth active layer heat balance OIIK-3;
OIIK-4
Teopetnueckue 3akoHbl pacnpoctpaHeHuit| CemuHap OK-2;
16 KoJIeOaHUI TeMIIepaTypsl B TIOYBE OIIK-2;
Theoretical laws distributions of the soil OIIK-3;
temperature fluctuations OIIK-4
JlaGopaTopHas OK-2;
17 [ToToK Temnna B mouse. pabota OIIK-2;
Soil heat flux OIIK-3;
OIIK-4
BeprukanbHoe wu3MeHeHue Temieparypsl|[IpakTuueckue OK-2;
18 IIOYBHEI X1 BOJOEMOB 3QHATHUSA OIIK-2;
Soilandocean’s vertical temperature OIIK-3;
changes. OIIK-4
19 ®DaxTopsl TypOYJIEHTHOCTH. Pacuer|JIaGopaTopHas OK-2;
kod(durmenta TypOyJICHTHOCTH. paborta OIIK-2;
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Factors of the turbulence. Turbulence OIIK-3;
coefficient calculation OIIK-4
TypOynentroe nepeMeIBaHue B| CemuHap u OK-2;
20 6 MIPU3EMHOM CJI0€ aTMOc(hepbl MPaKTUYECKHUE OIIK-2;
Turbulent mixing in the surface layer of the| 3ansaTus OIIK-3;
atmosphere OIIK-4
W3menenne Temmeparypbl Bo3ayxa Bo|JlaGoparopHas OK-2;
71 6 BPEMEHU U MPOCTPAHCTBE paborta OIIK-2;
Air temperature changes during the time OIIK-3;
period and space. OIIK-4
®daktopel, Biaustomue ~ Ha  (¢aszoBeie| CemuHap OK-2;
2 7 nepexoabl BoAbl B atMochepe OIIK-2;
Factors affecting the phase transitions of] OIIK-3;
water in the atmosphere OI1K-4
Pacuer ckopocTtu ucnapenus ¢ nopepxHoctH| [Ipaktnueckue OK-2;
73 7 BOJIOEMOB U CYILH 3QHATHUSA OIIK-2;
The calculation of the rate of evaporation OIIK-3;
from the surface of bodies of water and land OIIK-4
JlaGopaTopHas OK-2;
24 7 Poct 3apozpliieBbIx Kamnenb B atMocdepe. pabota OIIK-2;
The growth of droplets in the atmosphere. OIIK-3;
OIIK-4
Ycenosus o0pa3oBaHUs tymaHa.| CemuHap
Mukpoduszndeckue XapaKTePUCTUKH OK-2;
75 3 TymMaHa. BUIUMOCTb B TyMaHe. OIIK-2;
Fog formation conditions. Fog OIIK-3;
microphysical characteristics. Visibility in OIIK-4
the fog.
VYcnosus 00pa3oBaHUs obmaynoctu.| [IpakTuyeckue OK-2;
2% ] Mukpoduszndeckue XapaKTEPUCTUKH|  3aHATHUA OIIK-2;
o61axoB Cloud formation conditions. Cloud OIIK-3;
microphysical characteristics OIIK-4
Poct xanenp u nensHbIx yactul, B obnakax|J/IabopaTopHbie OK-2;
27 2 u TymaHax. Ocaaku. padboThI OIIK-2;
Droplets and ice particles growth in clouds OIIK-3;
and fogs. Precipitation OIIK-4
IIpaxkTrueckue OK-2;
78 9 Cwtbl, neiicTByIOIHME B aTMOcdepe 3aHATHS OIIK-2;
The forces acting in the atmosphere OIIK-3;
OIIK-4
JlaGopaTopHbie OK-2;
29 9 Pacuer ckopoctu reoctpoduueckoro BeTpa paboThI OIIK-2;
Geostrophic wind speed calculation OIIK-3;
OIIK-4
CemuHap u OK-2;
30 9 JIBukeHre B IIMKJIOHE W aHTUIUKIIOHE| TabopaTtopHas OIIK-2;
Cyclonic and anticyclonic movement paborta OIIK-3;
OIIK-4
TIpoBeneHne M3MepeHHi Jlexyperso va | OK-1, OK-2
31 4-8 METEOPOJIOTUUECKUX TTapaMeTPOB METCOPOIIOTIH TK-2
€CKOM CTaHLUH OIIK-2
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5. YueOHO-MeTOANYeCcKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl CTYACHTOB U
OLICHOYHBIE CPEACTBA /15 TEKYLIero KOHTPOJIs YCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTaluu
10 UTOraM OCBOEHUS THUCHUILIMHBI

5.1. Tekyuuii KOHTPOJIb

5.1.1 Bompocsl Ha nekiuu. CTyaeHTaM MOpeajiararoTCs BOMPOCHI MO KaXKIOMY pas3feny C
MOCIEAYIOLUM UX JOMAITHUM aHAJTU30M U MMCbMEHHBIMU OTBETAMH Ha CJIEIYIOIIEH JTEKIUH.

5.1.2 Pemenue 3amau no pazaenaMm. CTyneHTaMm Npeajiararorcs 3aJadyd JUisl JOMAIHETO
pelIeHus U mocIeAyIouIei MPOBEPKH.

5.1.3 Becena co cryaeHTaMu (KOJUIOKBUYM) IE€peJl BHIMOJIHEHHEM KaXI0TO WHIUBHYyaIbHOTO
3aaHusl.

5.1.4 Tlpuem u mpoBepka oTYeTa MO KAXKJAOMY UHIUBUIYAIbHOMY 33JIaHUIO.

5.1.5 KoHTponbHbIe pabOTHI IO KAXKIOMY pa3aeny AUCHUILTHHBL. OOCYKIeHNEe PE3yIbTaTOB.

a) O0pa3upl TECTOBBIX U KOHTPOJIbHBIX 3aJaHUI TEeKYIIero KOHTPOJIA

Bonpocekl Ha Jekuuu:

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

Why is greater a dry air density than the density of moist one at the same atmospheric pressure?
Why the pilots need to know atmosphere pressure at the aeroport?

How does atmosphere stratification affect the impurities distribution?

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

How affects cloudiness the solar radiation?

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

When radiation balance in the active layer can be negative?

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?

SNk W

el

o

06pa3um BOIIPOCOB AJid TECTUPOBAHUA CTYAECHTOB.

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;
0)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.

[\ I

AN

10.
11.
12.
13.
14.

W=

A A

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

¢) first is cooled stronger than second one;

d) first is cooled smaller than second one.

Bonpocsl K KOJJIOKBUYMY NepeJ, BbINOJTHEHUeM HHAUBUAYaIbHOTO 3aaHUA
1O TeMe “ OCHOBbI TEPMOJMHAMUKU aTMOChepb1”

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) IlpumepHasi TemaTuka pegeparon, 3cce, T0KJIAT0B
Brinonnenue pedepaToB U TOKIAI0B [0 JAHHON JUCHMIUIMHE HE MPETyCMOTPEHO.

B) [lIpuMepHbIe TeMbl KypCOBBIX pa00T, KpUTEPHH OLCHHBAHUS

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.
11.
12.
13.

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 KypcoBoii paboThI COTrTIacOBBIBAETCS C MpenoaaBarenaeM. [Ipu 3ToM CTyeHT morydaeT
OT IpernoJiaBaTessl yKa3aHus IO BbIIIOJHEHUIO pa0OoThI.

[IpuBeneHHbIE TEMBI SBISIOTCS OO30PHBIMH, MPHU BBIMOJIHEHUH KOTOPBIX CTYIEHT JIOJIKEH
JOCTAaTOYHO TIOJIHO PAacKpbITh TEMY,, HOJb3YsSICh JHUTEPATypoi, JEKIUSIMH U CBEACHUSIMH,
noyepnHyTeiMU U3 HHTEepHeTa (peKOMEHAYeTCs HCIOJIb30BaTh MOMCKOBBIE CHCTEMBI, BBOJAS B
CTpPOKY IIOMCKa Ha3BaHMe HuccienyeMoi Tembl). OOs3aTeNbHbl CCBUIKM Ha JIMTEPATypHBIE
UCTOYHUKU. OmnucaHue JOIKHO OBITh COCTaBIEHO CBOMMH CJIOBaMH, C HM30€raHMEM IpsSIMOTO
«CKauMBaHMs», YTO cpa3y ke OyJeT 3aMeueHo IpH npoBepke. B koHie paboTsl JOIKHO OBITH
MPUBEICHO COOCMBeHHOe 0030pHOe CycOeHue cnmyoeHma 00N3ydaeMOM UM BOIIPOCE, CBSI3aHHBIMU
¢ ¢Gwm3ukoir armochepoit. M3mokuTh THE€ NPAKTHYECKH MOTYT OBITh  MCIOJIb30BaHBI
paccMaTprBaeMble 3aKOHOMEPHOCTH (PU3UKU aTMOChEpHI.

B xoH1e paboThl 0053aTeNbHO NPUBOJUTCS CIIMCOK MCIIOJIB3YEMOM JINTEPATypBhI.

Ecnun pabora BBINOJIHEHA JOCTATOYHO IIOJIHO, T€Ma IOAPOOHO pacKpbhiTa, U B KOHIE
IPUBEJIEHO COOCTBEHHOE apryMEHTUPOBAHHOE CYXJIEHHE CTYJIEHTa O JOCTOMHCTBAX U HEJOCTaTKax
METO/I0B U3MepeHusl, Takas pabota onenuBaercst Ha OTJIMYHO.

Ecnu paboTta BBINOJHEHA JOCTAaTOYHO IOJIHO, TEMA PACKPBITA, HO 3aKIIOYEHUE CTYAEHTa
OTCYTCTBYET, Takasi pabota ouenuBaercs Ha XOPOILIO.

Ecnu paboTra BBINOJHEHA CaMOCTOATENBbHO, HO HEIOCTaTOYHO IOJHO, TEMa pPACKphITAa HE
NOJHOCTBIO,  3aKJIOYEHHWE  CTYACHTAa  OTCYTCTBYyeT, Takas paboTa  OLIEHUBAaeTcs  Ha
YIAOBJIETBOPUTEJIBHO.

[Mpumeuanue. [Ipu oOHapyXEHUHU JOCIOBHOTO CXOJCTBA CHAHHBIX pabOT (MJIM JOCIOBHOTO
CXO/ICTBA C OAHOHN M3 PaboT, CIAHHBIX B MPEIbIIYIINE IOJbl), TAKHE PAOOTHI HE 3aUMTHIBAIOTCS U
BO3BPALIAIOTCA 1151 TIOJTHOM MepeIeNKH.

5.2. MeToanuyeckue yKa3aHus 10 OPraHU3aIUU CAMOCTOSITEIbHOI PadoThI

B Teuenune cemecTtpa CTyIEHT O0053aH CaMOCTOSITENBHO MpopabaThiBaTh MaTepual,
W3JIO)KEHHBIM Ha JIEKUMSX, JUISI YEro PEeKOMEHAYETCS HMCIOJIb30BaTh CICJIaHHbIE Ha JIEKIHUIX
KOHCIEKTHI, 0a30BbIN yUeOHHK M MPE3eHTAIUH JIEKIHiA, omyOiuKkoBaHHbIe B IHTepHeTe.

B Tperbem yueOHOM cemMecTpe CTYASHTHI BHIIOIHIIOT KypCOBYIO paboTy, MOJIb3YsACh CIIUCKOM
IMPUMEPHBIX TeM KypcoBbIX paboT. KypcoBas paboTa MOXeT ObITh BHITIOJHEHA HA IPYTYIO TEMY I10
COIJIACOBAHUIO C IIpernojaBaTeneM. BpimonHeHne paboThl NPOXOAUT TPU  PEryNspHBIX, II0
BO3MOYKHOCTH, KOHCYJIbTAalMAX C TNpenojaBareiaeM, [l 4Yero CTYIEHTY MpedoCTaBICHA
BO3MO>KHOCTb MCIOJIb30BaTh YAAJIEHHBIA JOCTYII.

5.3. [IpoMesKyTOUHBIH KOHTPOJIb: IK3aMeH

Kontposnb mo pesynpraram 2-ro yueOHOro cemectpa — 3ader. [IpoMexyTouHbIi KOHTPOJIb
10 pe3ynbTaTaM 3-ro yueOHOTo cemecTpa — SK3aMeH.

3adeT MpPOXOAUT B YCTHOH (opMe Ha aHTVIMMCKOM si3bike. OOydaromeMmycs MpeasiaraeTcs
HaunOoJiee MOJIHO OTBETUTH Ha JIBa, CIy4ailHBIM 00pa3oM BBIOPaHHBIX BOIIPOCA.

DK3aMeH MPOXOJUT B YCTHOU popMe Ha aHTIUHCKOM si3bike. OOydaroemMycs mpeajiaracTcs
HanOoJiee MOJTHO OTBETUTH HA JIBa BONPOCA, CIy4daliHbIM 00pa3oM BbliOpaHHOTO Omiera. IlonHbii
KOMIUIEKT 3K3aMEHAIIMOHHBIX OMJIETOB OXBAaThIBAET BCE pa3/ieibl AUCIUILIUHBL.
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11.
. Barometric formula practical using
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Bomnpocs! k 3auery

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.

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 BONMPOCOB 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.

WX R WD —
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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 3K3aMeHALMOHHOT0 OnJIeTa

IK3aMeHALMOHHEIN OnjteT Ne 1

Poccniickuit I'ocynapcrBeHHsil [ MapoMeTeOponorn4ecKkuii Y HUBEpCUTET
Kadenpa Mereopoaoruueckux mporHo30B
Kypc ®usuka armochepsl

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

3aB. xadenpoit Hpo6Gxesa S.B.

6. YueOHO-MeTOAUYeCKOEe 1 MH(OPMAIITMOHHOE 00ecreyeHue TUCIIUTITHHbI
6.1. Pexomenayemasi iureparypa

a) OcHoBHas JUTEpaTypa:

. Pycun W.H., Apanos ILII. OcHoBbl Mereoposiornn M kiuMarojgoruu. Kypc nexuuit —
CII6.:m30. PITMY, 2008.-199 c. - Pexxum pocrtyna: http://elib.rshu.ru/files_books/pdf/img-
417170603.pdf

Martsees JI.T. OcHoBsl 06111e# MeTeoposioruu. @usnka armocdepsr. - JI..I'MU, 2000
Bockansn, K. JI. AktuHOMeTprueckue HabmoaeHus [Tekct] : mocodue st yaeOHOM MpakTHKH
/ K. JI. Bockansin, A. I'. Caenko ; PITMY. - Canxrt-Ilerepoypr : PITMYVY, 2010. - 53 c..-
Pexxum noctyna: http://elib.rshu.ru/files _books/pdf/img-515134518.pdf

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

3amauHuk mo obmei mereoposoruu [Tekcr| : yuedHOe mocodue / pen. B. I'. MopaueBckuid. -
Jlenunrpan  :  I'magpomereousnar, 1984. - 311[1] c.- Pexum  nocryna:
http://elib.rshu.ru/files_books/pdf/img-214171411.pdf

AnnpeeB A.O., [lykansckas M.B., 'onosuna E.I'. Obnaka: npoucxoxaenue, kiaccuduxanus,
pacnioznaBanue. [lox pen. A.M.Yrpromoa. Yuebnoe mocodue. CIIO., m3a. PITMY, 2007. —
228c.

I'puropoB H.O., Caenko A.I'., Bockansiu K.JI. MeToasl U cpencTBa ruipOMeTeOpOIOTHYECKUX
u3Mepenuii. Mereoposioruyeckue npudopsl. C-116, PITMY, 2012. — 306 c. - Pexum nocryna:
http://elib.rshu.ru/files_books/pdf/rid f316451e6f934330ba4e95541bc9celS.pdf

Murry L. Salby 2012 Physics of the Atmosphere and Physiks ISBN: 9780521767187
[Tcuxpomerpuueckue Tabmuubl [Teker] : Tabmuusl / ITO um. A. W. BoeiikoBa ; coct. b. M.
Wnbun. - 3-e u3n., ucnp. u gon. - Cankr-IlerepOypr : JletHnii can, 2009. - 313(4) ¢
Cemenuenko b.A., ®usnueckas mereoposorust yaeOHuk — M: Acnekt IIpecc, 2002, - 415c.
PykoBoacTBO o TemnobanancoBbiM HabmoaeHusM. - J1.: 'mapomereonsaar, 1977. — 237c.
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B) UHTEpHET-pecypchl

1. DnextponHslii pecypc. OCcCHOBBI TepMoaAMHAMHKH arMmochepbl. Pexum  gocryna:
http://www.myshared.ru/slide/933917/
http://dok.opredelim.com/docs/index-69680.html

2. DneKTpoHHBIN pecypc Mereoposnorus u kiauMarosnorus. Jlyaucras sHeprusi B aTmocdepe.
Pexum JOCTYyTIA: http://cribs.me/meteorologiva-i-klimatologiya/solnechnaya-radiatsiya-
raspredelenie-solnechnoi-radiatsii-na-poverkhnosti-zemli

3. DnextponHHbIi pecypc Kypc ¢usmueckue OCHOBBI BO3ACHCTBHSA Ha aTMoc(epHBIE MPOIECCHI
A.E. KapenoB. Tema ®a3oBeic mepexoasl Boabl B armocdepe. Pexum npocryma:
http://rpp.nashaucheba.ru/docs/index-154249.html

4. DnexkTpoHHBIH  pecypc ATmocdhepa W KIMMAT, pasaed  JUHAMHKa  aTMOCGhepsI
http://obatmosfere.ru/category/dinamika-atmosfery

r) IporpaMMHoe odecreyeHue
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) npodeccuoHaibHbIe 0a3bl JAHHBIX
HC I/ICHOHBSYIOTCﬂ

€) uH(opMAaIHOHHBIE CTIPABOYHBIE CHCTEMbI:
DnekTpoHHO-O0ubmoreunas cucrema ['mapoMereoOnmaitn. Pexxum nocryna: http://elib.rshu.ru

7. MeToauveckne yKazaHus 1 00y4aOIIUXCS 10 OCBOEHHIO JUCIHUIJIMHBI

Bun yueOHbIX Opranusanus 1eATeJTbHOCTH CTYeHTA

3aHATHH

Jlexknun Hanucanne KoHCHEKTa JEKIUH: KpPaTKO, CXEMAaTHYHO, MOCIIEIO0BATEIHHO
(Tembl Nel-9) (uKCUPOBaTH OCHOBHBIE MOJIOKEHHSI, BEIBOJIBI, (POPMYIUPOBKH, 000OIICHNUS;

IIOMeYaTh BaXKHbIE MBICIIH, BBIIEIATH KIIFOUEBBIE CIIOBA, TEPMHHBI.
[IpoBepka TEpMUHOB, MOHATUHA C MOMOILIBIO SHUMKIONEAHNM, CIOBape,
CIIPAaBOYHMKOB C BBIITMCHIBAHUEM TOJIKOBAaHUM B TETPA/b.

O0603HaYUTH BOMPOCHI, TEPMUHBI, MATEPHUAI, KOTOPHIH BBI3BIBACT TPYTHOCTH,
ITIOMETUTH U MONBITATHCSI HANTH OTBET B PEKOMEHIyEMOI1 JInTepaType.

Ecnu camocTosiTenbHO HE ymaeTcs pa3oOpaThCsi B Marepuale, Heo0X0IuMo
chopMynupoBaTh BOMNPOC W 3a7aTh MpenojaBaTeNi0 Ha JEKUIUH, Ha
KOHCYJIbTAllMA, WJIM C HCIHOJIB30BAHUEM YIAJICHHOTO JIOCTylla 4epe3
HNuTepner

Jladoparopubie u  [IpopaboTka paboueit mporpaMMmbl, ynemsis 0co00€ BHUMaHHUE IEISAM M
NpaKkTHYeCKHe  33/7a4aM CTPYKTYPE U COACPKAHUIO TUCIUTIIHHBL.
3aHATHA KoHcnekTupoBaHue HCTOYHUKOB, MPEXIE BCEro - 0a30BOro yuyeOHUKA U
(Tembl Nel-9) OIMHMCaHUH JTaA0OPATOPHBIX PadoT.
PaGotra ¢ KOHCIEKTOM JEKIUil, MOArOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIIPOCaM, MPOCMOTP PEKOMEHIyeMOU JINTepaTypbl U paboTa C TEKCTOM.
[ToaroroBka crienuaibHON paboyeit TeTpaau JUisl HHAUBUIYaTbHbBIX 3aHATHH.
3aroroBka MIa0JIOHOB TaOMUI], M APYroro rpaduyeckoro marepuana s
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NuauBuayanbHbie
3aJaHusA

IMoaroroBka k
3a4eTy u
IK3aMeHy

3aI0JIHCHUS IIPH BBIIIOJTHCHU A pa6OTBI.

[Touck  nuTeparypel M cocraBieHue Oubnuorpaduu 1o  Teme,
WCIIOIB30BaHUE OT 3 710 5 HAyYHBIX padoT.

3HAKOMCTBO C OCHOBHOM M JIONOJHUTEIBHOM JIMTEpAaTypoil, BKIIOYAs
CIIpaBOYHBIC H3JIaHUs, 3apyOekHble HCTOYHMKH, KOHCIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEACHUH, TpeOyromuX 3alOMUHAHUA U
ABJIAIOIINXCSI OCHOBOIIOJIAralOIIMMHU B 9TOU TEME.

CocraBiieHne aHHOTALMi K MPOYUTAHHBIM JINTEPATYPHBIM HMCTOYHHMKAM H
apyroe. W3nokeHHe OCHOBHBIX AaCHEKTOB MpPOOJIEMBl, aHalIW3 MHEHUH
aBTOPOB M (pOpMUPOBaHUE COOCTBEHHOTO CY)KICHHSI 110 UCCIIEyeMOl TeMe.

[Ipu moAroToBke K 3a4eTy M 3K3aMEHy HEOOXOAUMO OpPHUEHTHPOBATHCS HaA
KOHCIEKThl  JIEKLIUH, pEKOMEHAYEMYIO JIUTEPATypy, BOIPOCHl  JUId
MTOATOTOBKH K 3K3aMEHY U T.J.

8. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIeCTBJICHHH
o0pa30BaTe/IbHOIO MpoLecca Mo JHCUUILIMHE, BKJIYas epedyeHb POrpaMMHOIo
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Tema (paznen) OO6pazoBaTenbHBIC U [Tepedyersr mporpaMmMHOTO
JVICIIATUTHHEI WH(POPMAIIMOHHBIE TEXHOJIOTUU obecriedeHnst U1 HHPOPMAITMOHHBIX
CIIPABOYHBIX CHCTEM
Temsr 1-9 HHGOPMAIIMOHHEIE TEXHOIOTHUU 1. ITaket Microsoft Word, Excel,
1. ureHme JIeKIMI C HCIOJB30BaHueM | PowerPoint.
ClIaliI-pe3eHTaluH, 2. DNEeKTPOHHO-0MOIMOTeYHAS
2. opraHuzanus B3aUMOJICUCTBUA ¢ | cuctema I'mappoMereoOnutaitH
00y4aromuMucs MOCPEACTBOM JeKTpoHHOH | http://elib.rshu.ru
MIOYTEI 3. CepBep AUCTAHIITMOHHOTO
3. mpoBexneHue KoMmIbioTepHoro | ooyuenus PITMY MOODL
TECTUPOBAHUS http://moodle.rshu.ru

1.

2.

4.

neaarora U CTyacHTa

KOJIJISKTHBHOTO 00Yy4eHUs
3. paboTa Ha 1abOPaTOPHBIX YCTAaHOBKAX

METEOPOJIOTUYECKOM TIJIOMIAJIKE

OGD@BOB&TCHBHHG TCXHOJIOTNHU
HHTCPAKTUBHOC BSaHMOHeﬁCTBHC

COUCTaHUC HHAUBUAYAJIbHOT'O n

IPOBEICHUE NEXYPCTB Ha

9. MarepuajbHO-TEXHUYECKOE O0ecnedeHne TN CIUNINHBI

MarepuanbHO-TEXHUUECKOEe OOecreueHre IpOorpaMMbl  COOTBETCTBYET —JACHUCTBYIOLIUM
CaHUTAPHO-TEXHUYECKUM M MPOTUBOIOKAPHBIM MIpaBWJIaM U HOpMaM U oOecreunBaeT MpoBeieHNe
BCEX BUOB MPAKTUYECKUX 3aHATUN M CAMOCTOATENBHOM pabOThI CTYICHTOB.
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VY4eOHbIl npolecc obecrieueH ayIuTOPHSIMH, KOMILJIEKTOM JIMIEH3MOHHOIO MPOTrpaMMHOTO
obecneyenns, oudbanorexkor PITMY.

1. VYueOHas ayauTOpuM AJs NPOBedeHHs 3aHATHI JEeKIMOHHOI0 THIA — YKOMILUIEKTOBaHA
CHenHaTn3upoBaHHON (yueOHOI) Mebenbio, HaOOpOM AEMOHCTPALIMOHHOTO 000PYIOBaHHS U
yueOHO-HArMAJHBIMA ~ TOCOOMSIMHM, O0OECHeuMBAIOIIMMHU  TEMAaTHUYECKUE WILTIOCTPALUH,
COOTBETCTBYIOLME pabouynM y4eOHBIM HporpaMMaM AUCHUIUIMH (Monyneil). IlepeHocHoM
HOYTOYK, DKpaH.

2. Yd4eOHast ayIuTOPUH JIsl IPOBEJCHUS 3aHATHI CEMHMHAPCKOr0 THNA - YKOMIUIEKTOBaHA
CIIENUATM3UPOBAHHON  (y4eOHOW) MeOenblo, TEXHUYECKUMH CpEeACTBAaMU  OOYYCHWS,
CIy)KalllUMU JUIsl TPEACTAaBICHUS Y4eOHOH HWH(POpPMALMM, OCHAIIEHHAs KOMIIBIOTEPHOU
TEXHUKOW C BO3MOKHOCTHIO MOAKIIOUEHUs K cetu "MHTepHeT" m obecrneueHo AOCTYNoM B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPely OpraHU3aLnuu

3. VYueOHas ayauTopus [Jisi TPYNNOBBIX M HWHIMBUAYAJIbHBIX KOHCYJbTAUH -
YKOMIUIEKTOBaHA CIELUATU3UPOBAHHON (yueOHOI) MeOenplo, TeXHUYECKHMMHU CpEeICTBaMU
00y4deHus, CIIy>KalllUMU JJIs1 IPpeICTaBIeHUs yueOHOM nHpOopMaLnu.

4. VYdeOHast ayauTopusi AJsl TeKylIero KOHTPOJSI M HPOMEXKYTOYHOH aTTecTaluM -
YKOMIUIEKTOBaHa CIEHUaIN3UPOBAHHON (yueOHOI) MeOenblo, TeXHUYECKUMH CpelCTBaMu
00y4YeHHsI, CITY>KAIIUMU JJIS IPEICTaBICHUS y4eOHON MH(POpMAIUH.

5. IloMewmeHue AJisi CAMOCTOATEIbHON PadOThl — YKOMIIJIEKTOBAHO CIEIUATU3UPOBAHHON
(yueOHOI1) MebesbIo, OCHAIEHO KOMITBIOTEPHOM TEXHUKOHM ¢ BO3MOKHOCTBIO MOJIKIIOYEHUS K
cetu "UHTepHET" 1 00€CreYeHo JOCTYIIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIUH.

6. YdyeOHasi Jadoparopusi MeTEOpPOJIOTHYECKHUX H3MepeHUil M Gu3uMku armMochepbl —
OCHAIlleHa  CHeNHATM3UpOBaHHOW  (ydeOHOM)  MeOenbro,  JOCKOH,  CTaHIapTHBIM
METEOPOJIOTUYECKUM 000PYJOBAHUEM

10. Oco0eHHOCTH OCBOEHHS JAUCHUIJIMHBI AJs1 WHBAJIHUIOB M JIMI C OrPAHHMYEHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI

OO6ydeHnne 00yJaromMXcsl C OTPaHUYECHHBIMU BO3MOKHOCTSIMH 37J0POBbsI IPU HEOOXOJMMOCTH
OCYIIECTBIISIETCS. HA OCHOBE aJanTHPOBAaHHOW paboyeil mporpaMMmbl C  HCIOJB30BAHHEM
CHEIHAIbHBIX METOJIOB OOy4YeHHUs M JUJAKTUYECKUX MaTepHalioB, COCTABJIEHHBIX C YYETOM
0COOEHHOCTEH TMCUXO(PU3UIECKOTO Pa3BUTHS, WHAWBUIYAIBHBIX BO3MOXXHOCTEH M COCTOSIHHS
3I0POBBS TAKUX O0YyJaArOIIUXCs (00yUYaromerocs).

I[Ipu onpenenennu  (GopMbl MpOBEACHHS 3aHATHH €  OOy4YaIONIMMCSA-MHBAIUIOM
YUUTBHIBAIOTCS PEKOMEHJALlMKU, COJEep’Kallfecs B WHAUBUAYAIbHON MporpaMme peaOuIuTanuu
HHBaJInJd, OTHOCUTCIILHO PCKOMCHAOBAHHBIX yCHOBI/Iﬁ " BUJOB TpyJa.

[Tpu HeobxomauMOCTH ISl 00yYarolMXCs U3 YKCla MHBAIWIOB M JIUI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSI CO3/IAlOTCS CIIEIMAlbHBIE padourMe MecTa C Y4eTOM HapyIICHHBIX
GYHKIMA ¥ OTpaHUYEHUN KU3HEICATSIILHOCTH.
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