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1. lesiu 0cBOECHUSA TMCHUATNIIUHBI

Lenpto muctmmmnabl "®usuka atMocdepsl” sBisercs oOuienpodeccHoHanbHas NOAr0TOBKa
0akaiaBpoB, BIAJICIONINX 3HAHUSAMHU B 00BEME, ITO3BOJIAIONIEM UM ITOHUMATh CYHIECTBO SIBICHUN U
IPOIIECCOB, MPOUCXOIAIINX B aTMoc(hepe, ¥ BIUSIHUM Ha HUX PA3JIMYHBIX (PaKTOPOB.

['maBHas 3a1a4a AUCIUILIMHBI — IIOATOTOBKA O0YYAIOIMIMXCSA K H3YUYEHHIO MTPO(GECCHOHATBHBIX
JVCLIATUIHH.

JlMcIunianHa U3ydaeTcsl Ha aHTJIMHCKOM SI3BIKE.

2. Mecto nucuuminnsel B ctpykrype OITOII

Juctunmuaa "®usnka atmocdepsl” st HanmpasiaeHus nmoarotoBku 05.03.05 — IpuknagHas
rugpomereoposiorust npoduiib  moaArotoBku «llodsipHas MeTEopoNoTHS U KIUMATOJIOTHS
OTHOCHTCSI K AUCITUIUITMHAM 0a30BOM YacTH 00pa30BaTeIbHON IPOTrPaMMBI.

Jly1st ocBOEHUS TaHHOM AUCIUIUTMHBI, 00yJaronuecs JOIKHBI OCBOUTD Pa3/eibl JUCIUTLINH:
«Marematukay, «®Puszukay, «I'copusnkay, «MexaHUKa KUIKOCTH U ra3a (THIAPOIUHAMUKA).

JucuumnimHa sBisieTcss 6a30BOM ISl OCBOCHUS TUCITUTIIINH

«Meteopoiioruueckoe obecreueHrue HapoJAHOTO X03scTBay, «Konorusy», «Iunamuyeckas
METEOpOoIIOTus», «I eonHpOpMaIMOHHbIE CUCTEMBI», «MeTtobt u CpeacTBa
THJIPOMETEOPOJIOTUYECKUX ~ U3MEPEHUi, «YucneHHple  METOAbI  MaTeMaTH4eCKOro
MOJIETIUPOBAHUA», «METoAbl CTATUCTUYECKOW 00pabOTKU M aHAJIM3a THAPOMETEOPOIOTHUECKUX
HaOmroneHuil»,  «Meroabl — 30HAMPOBAaHUSA  OKpyxkawoomeill  cpensl»,  «Kocmuueckas
METEOPOJIOTU», «ABUALMOHHAS METEOPOJIOTUS» U IPYTHE.

3. Komnerenuuu ody4yawuierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS IMCHUIIHHbI

Hpouecc N3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CIICAYIOIINX KOMIIETEHIIUH.

Kon Komnerennus
KOMMETEHIIUH
OIIK-1 CIIOCOOHOCTH MPEJCTaBUTh COBPEMEHHYIO KapTHHY MHpa Ha OCHOBE 3HAHHIA
OCHOBHBIX HOHOH(CHHﬁ, 3aKOHOB U METOA0B CCTCCTBCHHBLIX HAYK, (i)I/ISI/IKI/I u
MaTEeMaTHKU
OIIK-2 CIIOCOOHOCTh K TMPOBEACHUIO H3MEPEHUW M HaAOJIOJCHHM, COCTABICHUIO

ONUCaHMUs TPOBOAMMBIX HCCIEAOBAaHHUM, TMOATOTOBKE JAaHHBIX  JUIs
COCTaBIIEHUSI 0030pOB, OTYETOB M HAYYHBIX ITYOJIMKAIlMil, COCTaBJICHUIO
OTYeTa MO BHINOJIHEHHOMY 3a/IaHUI0, YYACTHIO MO BHEAPEHUIO PE3yJbTaTOB
HCCIIEIOBaHMI U pa3paboToK

OIIK-3 CIIOCOOHOCTh aHAJM3UPOBATh M WHTEPIPETHPOBATH JAHHBIE HATYPHBIX H
71a00paTOPHBIX HAOIIOICHHUH, TEOPETHUECKIX PACYETOB M MOJICITHPOBAHUS

B pesynbTaTe OCBOEHHS KOMIETEHIIMH B paMKax AUCHUILIMHBI «Du3uka atmochepbi»
00yJaronuics JOJKEH:

3HaTh:

— CTpOEHHE, COCTaB U 00IIME CBOMCTBA aTMOCHEPHI;

— OCHOBHBIE XapaKTEPUCTUKU METEOPOJIOTHIECKOT0 pekuMa aTMochepsl;

—  OCHOBBI TEPMOJUHAMUKH aTMOCHEPHI;

— 3aKOHOMEPHOCTH PacIpOCTPaHEHUs JIYIUCTON SHEPTUH B aTMOcdepe,

—  OCHOBBI TETIOBOTO PEXUMa TTOACTHIIAIONIEH MOBEPXHOCTH 3EMIIH U aTMOC(EPHI;



—  OCHOBBI (DM3HMKHU O00JIAKOB, TYMaHOB U OCAIKOB;
—  OCHOBBI JJUHAMHKHU aTMOC(EPHI.

YMmeThb:

— pacCUMTHIBaTh  THJIPOMETCOPOJIOTHYECKHE  BEIMYMHBI W HMX  MPOCTPAHCTBEHHOE
pacrpeenieHue;

— BBINOJIHATH  HAONIOACHHS, IPOM3BOAUTH H3MEPECHHS U 00pabOTKy  OCHOBHBIX

THAPOMETEOPOJIOTMUECKUX BEIIMYUH (TemIepaTypa, aTMoc(epHoe HaBiieHHE, CKOPOCTb U
HaIpaBJICHUE BETPA, XapaKTEPUCTUKH BJIAKHOCTHU U T.1.);

~  aHATU3UPOBATh METEOPOJOTHYECKHE HAOIIOIEHHUS C MPUMEHEHHNEM TEOPEeTUUYECKUX 3HAHUIA,
BBIIIOJIHATh pacueThl II0 OCHOBHBIM pa3jienaM Kypca C IPUBICYEHUEM COBPEMEHHBIX
BBIYMCIIUTEIbHBIX CPEJCTB.

Baanern:
— METOAMKOM pacdyera OCHOBHBIX METEOPOJIOTMYECKMX IapamMeTpoB IO  JTaHHBIM
METEOPOJIOTUYECKUX U3MEPEHHU;
~  3HaHUSAMM, JIOCTATOYHBIMM JIJIsl IOHUMaHMS MPUPOJBI OCHOBHBIX (PU3MUYECKHX IPOLECCOB,
IPOTEKAIUX B arMocdepe, U ee TECHOM B3aUMOJCHCTBUU C 3€MHON MOBEPXHOCTBIO U
OKOJIO3EMHBIM KOCMHUYECKHUM IIPOCTPAHCTBOM,;

OcHOBHbIE NpPHU3HAKU OCBOEHHUS (OPMHUPYEMBIX KOMIIETEHUMH B pPE3yJbTaTe€ OCBOCHUS
JucuUIUIMHBL «Pu3nka aTMocdepbl» CBelIeHbl B Ta0IHULE.



CooTBeTrcTBHE YPOBHEH OCBOCHHS KOMIIETCHIMEH IVIAHUPYEMBIM Pe3y/1bTATaM 00yYeHHs 1 KPUTEPHUAM HX OLleHUBAHUS

Jran ILianupyemsie KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

(YypoBeHb) pe3yJbTaThl 00y4eHnst

OCBOEHHSI (Tokazarenu 2 3 4 5
KOMIIETEeHII MOCTHXEHUA 3aJaHHOT'O MUHHUMAaJIbHBIN 0a30BbIi NPOABUHYTHIN

un YPOBHS OCBOEHHUS
KOMIIETECHIIUH)
IIepBblii 3Tan Baanern: He Baageer: Caabo Baaneer: Xopo1io BJjaaeeT: YBepeHHoO BJIajieeT:

(ypoBeHb) - HaBbIKaMU - HaBbIKaMu - HaBbIKaMU - HaBbIKaMU - HaBbIKaMU

OIIK-1 CaMOCTOSITEIBHOM PadOTBI C | CAMOCTOSITETIBHOM PabOThI C | CAMOCTOSITEIBHOM PabOThI C | CAMOCTOSITEIBHOM PadOTBI C | CAMOCTOSITEIBHOM PabOTHI C

HCTOYHHUKAMU U
JINTEPATYpPOK;

- HaBBIKAMHU 00O0OIIEHNS U
CPaBHHUTEIBHOTO aHAIN3a
JUTEPATYPHBIX UCTOUHUKOB

HCTOYHHUKAMH U
JIUTEPaTypOu;

- HaBLIKAMHU 000OIIEHNS U
CPaBHHUTEIBHOIO aHAIN3a
JIUTEPATYPHBIX UCTOYHUKOB;

HCTOYHHUKAMH U
JIUTEPATYPOU;

- HaBLIKAMHU 0000IIEHNS U
CPaBHHUTEIBHOI'O aHAIN3a
JIUTEPATYPHBIX UCTOUHUKOB

HCTOYHHUKAMU U
JUTEPATYPOH;

- HaBLIKAMHU 00OOIIEHUS U
CPaBHHUTEIBHOI'O aHAIN3a
JIUTEPATYPHBIX HCTOYHUKOB

HCTOYHHKAMH U
JIUTEPATYPOK;

- HaBLIKAMHU 00OOIIEHUS U
CPaBHHUTEIBHOI'O aHAIN3a
JUTEPATYPHBIX HCTOYHUKOB

Ymern:

KPUTHUYCCKHN BOCIIPUHUMATD,
aHaJM3UPOBAThH U OLIEHUBATh
MOJTy4YeHHYI0 WH(OPMAITHIO

He ymeer:

KPUTUYCCKH BOCIIPUHUMATD,
aHaJIM3UPOBAThH U OLIEHUBATH
MIOJTyYEeHHYI0 WH(OPMAITHIO

3aTpyaunsiercs:
KPUTUYCCKH BOCIIPUHUMATD,
aHaJIM3UPOBAThH U OLICHUBATh
MIOJTyYEeHHYI0 WH(OPMAITHIO

Xopowo ymeer:
KPUTUYCCKU BOCIPUHUMATD,
aHAJIM3UPOBAThH U OLICHUBATH
MIOJTyYEeHHYI0 HH(HOPMAITHIO

OT1ian4HO yMeeT:
KPUTUYCCKU BOCIPUHUMATD,
aHAJM3UPOBAThH U OLICHUBATh
MTOJTY9E€HHYI0 HH(OPMAITHIO

3HaTh:
- CTpOEHHE, COCTaB U 00IIUE
cBoOlicTBa aTMOC(hepsI;

He 3naer:
- CTpOEHHE, COCTaB U O0IIHUE
cBOlicTBa aTMOC(heEpBI;

IL1oxo 3Haer:
- CTpOEHHE, COCTaB U O0IIHUE
cBoOlicTBa aTMOC(hepsI;

Xopowo 3Haer:
- CTpOEHHE, COCTaB U O0IIUE
CBOMCTBa aTMoc(epsl;

OTan4HO 3HAeT:
- CTpOEHHE, COCTaB U o0IIHe
CBOMCTBa aTMOC(epHl;

[IepBblii 3Tan

(ypoBeHb)
OIIK-2

Baapers: He Baaneer: Ciabo Baaneer: Xopomio BiIageer: YBepeHHo BJIajeeT:
METOJIUKOI pacuera METOJIUKOM pacuera METOJIUKOM pacuera METOJIMKOU pacuera METOJIMKOU pacuera
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
METEOPOJIOTHUECKIX METEOPOJIOTHUECKUX METEOPOJIOTHYECKUX METEOPOJIOTHIECKUX METEOPOJIOTMYECKUX
MapaMeTpoB MO JaHHBIM [apaMeTPoB IO JaHHBIM [apaMeTPoB MO JaHHBIM rapaMeTpoB IO JaHHBIM MapaMeTpoB MO JaHHBIM
METEOPOJIOTHUECKUX METEOPOIIOTHYECKIX METEOPOJIOTHIECKUX METEOPOJIOTHUECKUX METEOPOJIOTHUECKUX
HU3MEPEHHIA; W3MEPEHHH; HU3MEPEHHUIA; HU3MEPEHHUI; U3MEpPEHUN;

Ymerth: He ymeet: 3arpyaHsiercs: Xopomio ymeet: OTau4HO yMeeT:

BBITIOJTHATH HAOJIOIEHMS,
MPOU3BOUTH U3MEPECHHUS
OCHOBHBIX
THIPOMETEOPOTIOTHIECKUX
BEJIMYMH (TeMIeparypa,
aTMocdepHoOe JaBIIcHHE,
CKOPOCTh U HaIpaBJICHHUE
BETPa, XapaKTEPUCTUKH
BIIQYKHOCTH U T.JI.)

BBITIOJTHATE HAOJIOIEHMS,
MPOU3BOTUTH U3MEPEHHUS
OCHOBHBIX
THIPOMETEOPOTIOTMIECKUX
BEJIMYMH (TeMIeparypa,
aTMocdepHoOe JJaBJICHHE,
CKOPOCTh U HaIIpaBJICHHUE
BETPA, XapaKTEPUCTUKH
BIIQYKHOCTH U T.JI.)

BLITIOIHATE HAOIIIOICHMYS,
MIPOU3BOIUTH U3MEPEHHUS
OCHOBHBIX
THIPOMETEOPOIOTHIECKUX
BEJIMYMH (TeMIeparypa,
aTMoc(epHoe JTaBIeHHE,
CKOPOCTh M HalpaBIICHHE
BETPA, XapaKTEPUCTUKU
BJIAYKHOCTH M T.JI.)

BBIIOJIHATE HAOJIIOIEHHS,
MPOU3BOTUTH U3MEPEHUS
OCHOBHBIX
THIPOMETEOPOTIOTNIECKUX
BEJIMYHH (TeMIeparypa,
aTMocdepHoe JTaBJICHHE,
CKOPOCTh M HaIlpaBJIeHHE
BETpa, XapaKTEPUCTUKH
BJIAYKHOCTH M T.J.)

BEIIOIHATE HAOJIIOICHHS,
MPOU3BOUTH U3MEPEHHS
OCHOBHBIX
THIPOMETEOPOIOTHIECKUX
BEJIMYMH (TeMIeparypa,
aTMochepHoe JaBlecHHE,
CKOPOCTh M HalpaBIICHUE
BETPa, XapaKTEPUCTUKU
BJIAYKHOCTH H T.JI.)




3HaTth:

- CTPOCHHE, COCTaB M OOIIIHE
CBOMCTBa aTMOC(EPHI;

- OCHOBHBIC XapaKTePUCTUKU
METEOPOJIOTHIECKOTO PEXKIMA
aTMOC(EpHI;

He 3naer:

- CTPOCHHE, COCTaB U OOIIHE
CBOMCTBa aTMOC(EPHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOJIOTHICCKOTO PEKIMA
aTMOC(EpHI;

IInoxo 3naet:

- CTPOCHHE, COCTaB U OOIIIHE
CBOMCTBa aTMOCHEPHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOJIOTHIECKOTO PEKIMA
aTMOChEPHI;

Xopouo 3Haer:

- CTPOCHHE, COCTaB U OOIIIHE
CBOMCTBa aTMOC(EPHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOJIOTHIECKOTO PeKUMA
aTMOChEPHI;

OTau4YHO 3HAET:

- CTPOEHHE, COCTaB U O0IIHe
CBOMCTBa aTMOC(EPHI;

- OCHOBHBIC XapaKTePUCTUKH
METEOPOJIOTHUSCKOTO PEKUMa
aTMOCHEPHI;

ITepBriii aTan

(ypoBeHb)
OIIK-3

Baajnersn:

3HAHUSMU, IOCTATOYHBIMH
JUTS TIOHUMAaHUS TIPUPOIBI
OCHOBHBIX (PU3HUECKHUX
MPOIIECCOB, IPOTEKAIOIINX B
aTMocgepe, U e TSCHOM
B3aUMO/JICUCTBUHU C 3eMHOM
IMOBCPXHOCTHIO U
OKOJIO3E€MHBIM KOCMHYECKUM

He Baageer:

3HAHUSMU, IOCTATOYHBIMH
JUTS IOHUMAaHUS TIPUPOIBI
OCHOBHBIX (PM3HUCCKHIX
MIPOLIECCOB, MIPOTEKAIOIINX B
aTMocgepe, U €€ TSCHOM
B3aUMOJICCTBUHU C 3eMHOMN
MMOBCPXHOCTHIO U
OKOJIO3€MHBIM KOCMHYECKUM

Caabo Baageet:

3HAHUSMH, IOCTATOYHBIMH
JUTSL IOHUMAaHUSI TTPUPOIBI
OCHOBHBIX (DH3HUECKHX
MIPOLIECCOB, MTPOTEKAIOIINX B
aTMocgepe, U €€ TSCHOM
B3aUMOJICCTBUU C 3eMHOM
MMOBCPXHOCTHIO U
OKOJIO3E€MHBIM KOCMHYECKUM

Xopoio BiaajgeeT:
3HAHUSMU, JIOCTATOYHBIMH
JUTS IOHUMAHUS TIPUPOIIBI
OCHOBHBIX (hPH3MUCCKHUX
IIPOLIECCOB, MPOTEKAIOIINX B
atMocdepe, U e TECHOM
B3aUMOJICHCTBUU C 36MHOM
IMMOBECPXHOCTBIO
OKOJIO3€MHBIM KOCMHYECKUM

YBepeHHO BiIajieeT:
3HAHUSMH, JIOCTATOYHBIMU
JUTSL IOHAUMAaHUS TIPUPOIIBI
OCHOBHBIX (hH3HICCKHUX
MIPOIECCOB, IPOTEKAIINX B
atMocdepe, U €€ TECHOM
B3aUMOJICHCTBUH C 36MHOU
IMOBECPXHOCTHIO
OKOJIO3EMHBIM KOCMHYECKUM

IPOCTPAHCTBOM; IIPOCTPAHCTBOM; IIPOCTPAHCTBOM; IIPOCTPAHCTBOM; IIPOCTPAHCTBOM;
Ymers: He ymeer: 3aTpyaunsiercs: Xopowo ymeet: OT1ian4HO yMeerT:

- aHAJIU3UPOBATh - aHAIIU3UPOBATh - aHaJIM3UPOBATh - aHaJIM3UPOBAThH - aHaJIM3UPOBATh
METEOPOJIOTHUECKHE METEOPOJIOTHUECKHUE METEOPOJIOTHUECKHUE METEOPOJOrMUECKHE METEOPOJOrHUECKHE

HaOIIO/ICHUS ¢ TPUMEHEHHUEM
TEOPETUYECKUX 3HAHMUIA;

HaOIIO/ISHUS ¢ TPUMEHEHHUEM
TEOPETUYECKUX 3HAHMIA;

HaOIIO/ISHUS ¢ TPUMEHEHHUEM
TEOPETUYECKUX 3HAHMIA;

HaOIIO/ISHUS ¢ TPUMEHEHHUEM
TEOPETUYECKUX 3HAHMUIA;

HaOIIO/IEHUS ¢ TPUMEHEHUEM
TEOPETUYECKUX 3HAHMUIA;

3HaTh:

- 3aKOHOMEPHOCTH
pacnpocTpaHeHHs JIyYHCTON
SHEpTuu B aTMocdepe,

- OCHOBBI TEILIOBOTO PEXKUMa
MOCTHIIAIONICH TTOBEPXHOCTH
3emun 1 aTMOChepbl

He 3naer:

- 3aKOHOMEPHOCTHU
pacrpocTpaHeHUs JTy4YUCTON
SHEpTuu B atMocdepe,

- OCHOBBI TEIJIOBOT'O peKUMa
MOACTHUJIAIOIIEH MOBEPXHOCTH
3emi 1 aTMOCdepsl

ILnoxo 3HaeT:

- 3aKOHOMEPHOCTH
pacipoCTpaHEeHUS JTYIHCTOM
SHEPTUH B aTMocdepe,

- OCHOBBI TEIJIOBOTO PEKUMA
TOJICTHITAIONIEH TTOBEPXHOCTH
3emi 1 aTMOCdepsl

Xopouo 3Haer:

- 3aKOHOMEPHOCTH
pacnpocTpaHeHus Ty4HCTON
9HEpruu B atMocdepe,

- OCHOBBI TEIUIOBOTO peXUMa
MOJICTHIIAIOLIEH TOBEPXHOCTH
3emin 1 atMocepsl

OTJHYHO 3HAET:

- 3aKOHOMEPHOCTH
pacnpocTpaHeHHS JTYIHCTOM
SHEpTUU B aTMocdepe,

- OCHOBBI TEIIJIOBOTO PeKUMa
MOJICTHIIAIOMIEH TTOBEPXHOCTH
3emuu 11 aTMocepsl




4. CTpykKTypa H coaep:KaHue JUCHUININHBI

OO01mmast TpyI0eMKOCTh TUCIUTUIMHBI COCTABISET 4 3a4eTHRIX equHMuI, 144 Jaca.

O0BEéM TUCHUIIINHEI Bcero yacos
QOunas popma o0yueHust
2019 rr. HaGopa
O01ast Tpy10€MKOCTh THCHUTIITHHBI 144 gyacoB
KonrakTHas pabora ol0yuyaommxcsi ¢ 56
npenogaBareasaM (0 BHUAAM ayIMTOPHBIX
Y4eOHBIX 3aHSTHII) — BCero:
B TOM YHCJIE:
JICKIINH 28
MPAKTUYECKHUE 3aHSITUS
71a00paTOPHBIE 3aHATHS 28
Camocrositensnas padora (CPC) — Bcero: 88
B TOM YHCIIE:
KypcoBasi pabota +
Bun MPOMEKYTOYHOM aTTecranumu 3adeTr/3K3aMeH
(3aueT/IK3aMeH)
4.1. Pa3zgenpl M CHUIIIINHBI
O4Hoe 00yueHnne
2019 rr. nvabopa
Buabl yuyeoHoit DopMbI =
Ne Paznen u rema paboThl, B T.4. TeKylIero 5 = ©
n/n AUCHUILTUHBI o | camocTosiTeILHAS KOHTPOJIA = S E =
§ padora ycrneBaeMocTH = 258 =
2| CTYAeHTOB, yac. 229 = %
o . =2 5 E
= § E - s = c .5. 3 §
= | 22|85 =% |®
E |82 2% 3
= = o =

1 Crtpoenue, cocTaB, CBOWCTBa | 2 4 4 10 | Bompockr Ha 4 OIIK-1;
aTMocQephl. JIEKIIUH. OIIK-2;
Mereoponornyeckue OIIK-3
BEJIMYMHBI.

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

2 Cratuka aTMocgepsl. 2 4 4 14 | Bompocsl Ha 4 OIIK-1;
Mopenu atmocdepsl, CEMHUHApe, OIpOoC OIIK-2;
6apomMeTpuueckue GopMyIIbl. nepexn OIIK-3
BBIBOIBIN3YpaBHEHUSCTATHK nabopaTtopHoOit
" paboroif, oTuer
Statics of the atmosphere o
Atmospheric models, WHUBUTyaJIbHbBI
barometric formula. M 3aJaHUSIM
Conclusions from the static




equation.

OcHoBbl TepMonHaMuKu 20 | Bompocsl Ha OIIK-1;
aTMochepsl JICKI1H, OIIK-2;
AtmosphereThermodynamics CeMHMHape, OIpocC OIIK-3

nepen

nabopaTopHOi

paboToi, OTYeT

o

WHIUBUYaJIbHbI

M 3aJlaHHsIM
JlyuucrasaneprusiBarmochep 10 | Bonpockl Ha OIIK-1;
e CEMHUHape, OIpoc OIIK-2;
Theradiantenergyintheatmosp nepen OIIK-3
here. nabopaTopHOi

paboToi, OTYeT

o

WHIUBUYaJIbHbI

M 33/IaHUSIM
Panuanmonsbiii 6atauc 8 Bompocst Ha OIIK-1;
CHCTEMBI 3eMJIs — JEKUUH,  OIpoC OIIK-2;
atMocdepa. rnepexn OIIK-3
Radiationbalanceoftheactivel KOHTPOJILHOH
ayeroftheearthandatmosphere. paboToi,  OTYeT

o

WHIUBUIYaIbHOM

y 33/1aHUIO
TernoBoipeKUMIECSITETLHOTO 6 | Bonpocsl Ha OIIK-1;
crnos3emimuaTMochepsl JEKUUH,  OIpoC OIIK-2;
Thermal regime of of the nepen OIIK-3
active layer of the Earth and nabopaTtopHoOit
the atmosphere. pabotoif, oruer

o

WHIUBUIYaIbEHOM

y 33/IaHUIO
®Da30BbIEIIEPEXOABIBOABIBATM 6 | Bompocsl Ha OIIK-1;
ocdepe JEKINH,  OIpOC OIIK-2;
Water phase state in the nepen OIIK-3
atmosphere nabopaTtopHoOit

pabotroif, oruer

o

WHIUBUIYAIbEHOM

y 33/IaHUIO
dusnueckue ycioBus 6 | Bompocsl Ha OIIK-1;
00pa3oBaHUs TyMaHOB, JICKIIUK,  OIpPOC OIIK-2;
00JIaKOB U OCaJIKOB nepexn OIIK-3
Physical conditions of fog, nabopaTtopHoit
clouds and precipitation paboToii, oTuer
formation o

WHIUBUIYaIEHOM

y 33/IaHUIO
OCHOBBI AMHAMHUKHI 8 | Bonpocsl Ha OIIK-1;
aTMochepsl JEKIUH,  OIMpOC OI1K-2;




Atmosphericdynamics nepen OIIK-3
nabopaTopHOi
paboToi, OTYeT
o
UH/IBUyaJIbHOM
y 33/1aHUIO
UTOro 28 28 88 56
C yuéroM Tpyao3aTpaT Ipy NOATOTOBKE U Caye 3K3aMeHa 144 yacos

4.2. Conepxxanue pa3/iesioB IUCHUINIHHBI

4.2.1 Ctpoenue, cocTaB, cBOCTBa aTMoC(epbI.

[IpeaMeT M METOI METCOPOJIOTHH, €€ MECTO CPEAM APYTMX HayK U CBS3b MEXIy HHMH.
Hcropus armocdeprl. OCHOBHBIE METEOPOJOTHUECKUE BEIMYMHBI M aTMOC(HEpPHBIC SBJICHUS.
CocraB atmocdepbl. CoctaB armochepHoro Bo3ayxa. [loCTOSHHBIE M NEPEeMEHHBIC COCTABHBIC
yacTu aTMocepHoro Bo3ayxa. Mi3MeHeHHe cOCTaBa BO3yXa C BHICOTOA.

BeprukansHoe crpoerne atmochepbl. KpaTtkast xapaktepuctuka Tpornochepsl, ctpatrochepsl,
Mme3ocdepsl, TepMmocdepsl, 3k3ocdeprl. 'omo- u rerepocdepa. O3onochepa. Nonocdepa. [Toustue
MOTPAHUYHOTO U MPHU3EMHOTO ¢J10s1 aTMochepnl. [oHATHE 0 BO3MYIIHBIX Maccax U (pOHTaX.

VYpaBHEHHE COCTOSHHS CYXOrO M BIQXHOIO BO3[yXa. BupryanbHas TemiepaTypa.
XapakTepUCTUKHU BIAKHOTO BO3/yXa U CBSI3b MEXK/y HIUMH.

4.2.1 Atmosphere’sstructure, composition, characteristics

Meteorologysubjectandmethod, links between meteorology and other
sciences.Atmosphere’shistory. 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-
andheterosphere.Ozonosphere.lonosphere.Borderandboundarylayer. Airmassesandfronts.

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

4.2.2 Cratnka atMmocgepsbl.

Cunbl, nedcTBylomue B aTMochepe B COCTOSIHUM PAaBHOBECHs. YpPaBHEHHE CTaTHKH, €ro
cnencrue. [IoHATHE JTOKAIBHON M MOJHOM MPOU3BOJIHON METEOPOIOTrHYECKUX Belnu4MH. [loHsATHE
IpaJeHTa METEOpOJIOTUYECKON BenuuuHbl. bapuueckuil rpaaueHT u Oapuyeckas CTYNEHb.
bapomerpuueckue ¢Gopmynsl i OAHOPOJAHOW, W30TEPMHUYECKOM, IMOTUTPOIHON M peasbHOU
mojeneit armocdepsl. IlpakTuueckoe wucnoib3oBaHue OapomeTpuueckux Qopmyin. M3meHeHnue
MJIOTHOCTH BO3/lyXa ¢ BhicoTol. CTanmaapTHas 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 OcHOBBITEPMOANHAMHKHATMOC(DEPBI

[lepBoeHavyanoTepMoIMHAMUKUIIPUMEHUTENIbHOKaTMOchepe. AnmabaTuyeckue MpOIecChl.
Cyxoannabatuueckuii rpaaueHt. [loTeHimanbHas temreparypa U ee cBoicTBa. IlepBoe Hauano
TEPMOJMHAMUKY IIPU BIAXKHO-ainabaTHuecKoM nporecce. BrnaxHo-aanadaTuyeckuii rpaiueHT, ero
3aBHCUMOCTh OT TeMIeparypbl U naBieHus. [lceBnoanmabaTHuecKkue MpOLEcChl. DKBUBAJICHTHO-
NOTEHUMANIbHAs M I[ICEBJO-NOTEHIMANbHAs TEMIEparypa, WX CBOMCTBa. [lonsiTe o
HeaMadaTUIeCKUX MpoIeccax.

N3meHeHne mnapaMeTpoB BO3AYIIHOM 4YacTULbl NIPU €€ BEPTUKAIBHBIX IEPEMELICHUSX.
KpuBasi cocrosiHusl. YpOBEHb KOHJEHCAUH. YPOBEHb KOHBEKLUHU. ODHEPIrHsi HEYyCTOHYHMBOCTH.
Absposoruueckas auarpamma. [IpUHIMIBI MOCTPOEHHS] TEPMOAMHAMHYECKUX TIpaduKoB, HX
UCIIOJIb30BaHUE.

Crpatudukamus  armochepsl. Kputepum  OIEHKHM  BEPTHUKAIBHOH  TEPMHYECKOM
YCTOMYUBOCTH aTMoc(hepsl. MeTo9acTHIIbI.

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. Theconceptofthenon-adiabaticprocesses.

Particle’sverticalmotionchanges.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’smethod.

4.2.4 Jlyuucras JHeprusi B armocgepe

OrnpenenieHne MOHATUM M BEJIMYMH, XAPAKTEPU3YIOMIMX 3JIEKTPOMArHUTHOE H3IIy4YEHHE.
[lonsiTMs TOTOKA, WHTEHCHUBHOCTH M WHCOJSAIMU. PacripenerneHne HSHEPTUM 1O CHEKTPY U
WHTETPAIbHBII TIOTOK CONHEYHOM paauanuu Ha BepxHed rpanune armocdepsl. ConHeuHas
MOCTOSTHHASI.

[TornomeHne ©u paccesHUE CONHEYHOW paauanuu B arMocdepe. 3akoH ociabieHus
MOHOXPOMATHYECKOTO W HWHTErPaJbHOTO TOTOKOB panuanuu. DyHKIMH MPONyCKaHUS U
norsiouieHus. CHeKkTpaibHble W HWHTETpPalIbHbIE XapaKTePUCTHKU MPO3PAYHOCTH aTMOC(ephl.
®aktop MyTHOCTH. CHEKTpaJbHBIH COCTaB COJIHEYHOW paguali y 3€MHOM MOBEPXHOCTH.
Oco0eHHOCTH paJuallMOHHBIX MPOIECCOB B 3arpsi3HeHHON aTMocdepe. PacmipocTpanenue npsiMoH,
paccessHHOM M CyMMapHOW cCoJHe4YHOU pamuaiuu. daxTopsl, Biusiomue Ha HUX. OTpakeHUEe H
MOTJIONICHUE COTHEUHOUW pauaiiy 3eMHOU MoBepXxHOCThI0. Koadduumentsr orpaskenus (anbpbeno)
U TOTJIOMIEHUs. AJBOEI0 pPAa3IMYHBIX €CTECTBEHHBIX TTOBEPXHOCTEH, OO0JIAKOB M 3eMJIM Kak
rianeTbl. CyTOYHBINH X0 anb0e1o.

JInuHHOBOJIHOBOE  W3NMydeHue. M3imydeHue 3€MHOM TMOBEPXHOCTM U aTMoc(depsl.
Pacnpenenenue sHeprun mo cnektpy. PagumanuoHHbIE CBOMCTBAa €CTECTBEHHBIX IOBEPXHOCTEM.
[Tornouienre 3eMHOTO M3JIy4eHHUs B aTMocdepe. YXoJsiiee U BCTpEUHOE U3TydeHHe aTMOoc(hephl.
OddextuBHOE n3nydeHrne. GakTopsl, BAUSIONINE 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) andabsorptioncoefficients.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 PaguannonnsiiidananccucreMbi3eMiis - arMmocgepsbl

PanuanuoHHbII0a1aHC3EMHOUITOBEPXHOCTH. PamuanoHHsbIit OanaHc aTMoc(hepsl.
Paguanuonnsiii 6ananc 3emiid Kak IutaHeTsl. DakTophl, Onpenessione paIualdoHHbIl OanaHc,
€ro CYTOUYHBIH U ToA0BOM Xxoa. [llupoTHOE pacmpeneneHue paaHnalMOHHOTO OallaHCca TTOBEPXHOCTH
3emiu, atMocdepbl U cucTeMbl 3emits - aTMocdepa.

YpaBHEeHHE TEIIOBOro OanaHca 3eMHON MOBEpXHOCTU. DaKTOPHI, BIHUSIONIME HA ypaBHEHUE
TEIUIOBOTO OanaHca.

4.2.5 RadiationbalanceofEarth-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 Earth-atmosphere system.

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

4.2.6 Ten1oBoii pe;kuM JAeATeJILHOrO0 cj10si 3eMJuin U aTMochepbl

Temopusznyueckue XapakTepUCTUKH TIOYBBI, BOAbI U BO3ayXa. OCHOBHBIE 3aKOHBI
pacnpocTpaHeHusl TeIula B MOYBe. Temmeparypa 3€MHOM NOBEpXHOCTH. BepTukanapHOe
pacmpenenenue Temrneparypbl MmouBbl. [loTok Termia B mouBe. OCOOCHHOCTH pacIpOCTpaHEHUS
TEIUIa B BOZAOEMaX.

Atmocdepa — TypOynenTHas cpena. JuHamudeckue GakToOpbl BOSHUKHOBEHUS aTMOC(HEPHOM
TypOysneHTHOCTH. OCHOBHBIE XapaKTEPUCTUKU TYpOyJIE€HTHOCTH.

[ToHsiTe O MPU3EMHOM M NMOTPAHUYHOM CIOSIX aTMocgepsl. MI3MeHeHne CKOpOCTH BeTpa ¢
BbICOTOM. CyTOUHBIN XOJI BETPA.

[Totoku Temia B atMocepe. YpaBHEeHHE NIPUTOKA TeIUla B aTMocepe. YpaBHEHHE NPUTOKA
Teria B TypOyneHTHoH atmocdepe. Koapduument typOyneHTHOro obmMeHa U ko3 UIUEHT
TypOyneHTHOCTU. Mertonpl ero ompeneneHus. MeTtoasl pacuera TypOyJIEHTHOrO IOTOKa TeIuia.
CyTOuHBIN ¥ TOAOBOH X0/ TEMIIEPATYPHI.

N3MeHenne temmeparypbl BO3Ayxa € BbIcOTOW. Ilepronnueckne W HENEPUOAUYECKHE
WU3MEHEHUS TEMIIEPATYPHI B Tponocgepe. WHBepcuntemnepaTypsl.
Bricotautemneparyparpomnonay3sl.

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 ®a3oBblenepexoabIiBoaAbIBATMOChepe

YcnoBus Ga3oBbIX TIEpexoI0B Bojaa B arMocdepe. Juarpamma ¢pa3oBbIX COCTOSHUN BOJBI B
atMocdepe. McnapeHue ¢ 3eMHOW TTOBEPXHOCTH M C MOBEPXHOCTEH OOJBIIUX U MAaJbIX BOJOEMOB.
PaBHOBecHasi OTHOCHTEIbHAS BIAKHOCTh. YPaBHEHHE MEPEHOCA BOASHOTO Mapa B TYpOYJICHTHOM
atMocdepe.

Konnencanusa. Pabora oOpa3oBanHusi 3apofbIlIeBBIX Kamenb. Ponb sizep KOHICHCAIUH.
OO0pa3oBaHue 3apOJIBIIIEBBIX Karedb. DakTopkl, BIUSAIONIAE HA UX pocT. [lepeoxaxieHue Kamnes.
OO0pa3oBaHue JIeTHBIX 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.

Condensation.Droplets formation.Condensation nuclei Growth factors. Super-cooled water
droplets. Ice crystal formation.

4.2.8 ®u3nyeckneycJI0BUA00Pa30BAHMATYMAHOB, 00,1aKOBHOCA/IKOB

Tymanbl. @U3UKO-METEOPOIIOTUYCCKHE YCIOBUS 00pa30BaHusl TyMaHOB. VX Kiaccudukarms.
OcHOBHBIE XapaKTEPUCTUKH TymMaHOB. Mojenn o0pa3oBaHUsS U CTpoeHUs TyMaHOB. [Ipornos
paZualvoOHHBIX TYMaHOB.

O6naka. OU3MKO-METEOPOIIOTHIECKHE YCIOBHS 00pa3oBaHusi 001akoB. Posib BepTUKAIBHBIX
JIBUKEHUM  pa3NIuyHOro MacmTaba, TypOyJIeHTHOrOo TMepeMEelIMBaHus M PaJUalMOHHOTO
BBIXOJIAKUBAaHUS B 00pa3zoBaHWU 00JakoB. MexayHapoaHas Mopgoyiornueckas Kiaccu(purarms
obnakoB. ['eHermyeckas kiaccupukanus oOnakoB. Dusnveckre XapaKTEPUCTUKH OOIAKOB:
BOOHOCTb, pPasMCp Kalecjb, KaICJIbHBIC, KPHUCTAIJIMYCCKHUEC H CMCIIAHHBIC 06J1a1<a; HW)XHASA U
BEPXHSISI TPAHULIBI 00JIAKOB, MX U3MEHYHUBOCTh BO BPEMEHHU U MPOCTPAHCTBE.

Ocanxu. Knaccudukarmus ocaakos. [Iporeccsl ykpynmHeHUs Karellb 1 KPUCTALIOB B 00JIaKax.
CxkopocTb pocta u ucnapenus kamnenb. Kosddunuent coynapenus (3axsata). Ponb TBepaoit dasbl B
06pa3OBaHI/II/I OCaKOB. OC&I{KI/I M3 KaleCJIbHbIX, KPUCTAIMYCCKUX HW CMCUIaHHBIX 00JIaKOB.
Ocobennoctu obpa3zoBanus rpaaa. HazemHas KoHAEGHCAIMS U OCAIKU.

[Torsitie o (Qu3MYeckoM MeXaHW3ME BO3JCHCTBUS Ha oO0Jaka, TyMaHbl, OCAJKH.
[IpencraBienue o cnoco0ax aKTUBHOTO BO3JIEHCTBUS U X dPPEKTUBHOCTH.

4.2.8 Thephysicalconditionsoffog, cloudandprecipitationformationFogs.

Conditionsoffogsformation.Fogsclassification. 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.Internationalmorphologicalcloudclassification.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.
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Precipitation.Classification of precipitation.Ocaaku. 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. Surfacecondensationandprecipitation.

The concept of the physical mechanism of influence on clouds, fog, precipitation.Introduction
of active influence methods and its effectiveness.

4.2.9 OcHOBBIIMHAMUKHATMOC(]EPHI
Cubl, nedctByromme B armochepe. YpaBHEHUE NBUXKECHHsI arMoc(hepsl. YcTaHOBHBIIEECS
JBIDKEHUE Bo3ayxa 0Oe3 yuera cui TpeHus. ['paguentHesiii Berep. ['eoctpoduueckoro Berep.

N3menenne reoctpoduyeckoro BeTpa ¢ BbICOTOM. Crmpans DxMaHa. ['paiueHTHBIH BeTep B
[IUKJIOHE U aHTHIIMKJIOHE C YYETOM U 0e3 yueTa CHUITbI TPCHHSL.

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.

4. 3 Cemunapckue, npaKkTH4ecKue, 1a00paTopHble 3aHATHS, UX COAEPKAHUE

2020 rr. Habopa

Ne | Ne pasnena HaumenoBanue nabopatopHbix padboT ®opma ®opmHpyembie
/1 | AMCHUTIIIMHBI OPOBEJCHHUS | KOMIETCHIMH
Pacuer MeTeopOJIOTHUECKUX BETHYUH U JlaGopatopHas OTIK-1:
1 1 IUIOTHOCTH BO3/yXa pabota OHK-ZT
Calculation of meteorological quantities and ’
i . OIIK-3
air density
MeToap! CTaHIAPTHBIX MeTeoposiorudeckux|JlaboparopHas OINK-1-
) 1 HaOIIOICHUN. . ' pabota OHK—2Z
nMSethodsofstandardmeteorologlcalobservatlo OITK-3
bapomerpuueckue GhopmyIsl 1ist JlaGopaTopHas OITK-1-
3 ) pa3InYHbIX MoJeNelt aTMochepsl. pabota OHK—2?
Barometric formula for different atmosphere ’
OIlIK-3
models.
[lepBoe Hawano TepMonuHamuku Juid|JlaGopaTopHas
aTMOoChepBHI. pabora OIIK-1;
4 3 CyxoaanabaTHueCKUNTpaueHT. OIIK-2;
The first law of thermodynamics for the OIlK-3
atmosphere. Dryadiabaticgradient..
Abspororuueckass — AauarpamMma.  3agauu,|Jlaboparophas
pemaeMble € IMOMOIIBI  a3pOJOTHYECKOM pabota OIIK-1;
5 3 JIAarpaMMBbl. OIIK-2;
Aerologicaldiagram. Tasks solved by using OIIK-3
the aerological diagrams.
[lepBoe Hawano TepMonuHamuku Juid|JlaGopaTopHas OIIK-1;
6 3 BO3/yXa HACBIIIEHHOTO BOJSHBIM I1ApOM. paboTta OIIK-2;
BraxnoannabatndecKuiTrpaaneHt. OIIK-3
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The first law of thermodynamics for the
steam-saturated air. Moist-adiabaticgradient.

YpoBeHb KOHJICHCAIUH. VYckopenue| JlaboparopHas OITK-1:
KOHBEKIMH. Y POBEHbKOHBEKIIUH. pabota ’
7 . OIIK-2;
Condensationlevel. OITK3
Accelerationofconvection. Convectionlevel
TepmoanHamuueckue TEeMIIePaTypbl Jlaboparopuaz OIIK-1;
8 Thermodynamictemperature pabora OIIK-2,
OIIK-3
H3meHeHnue xapakTepucTuk BiaxkHocTH u|Jlaboparophas
TEPMOIMHAMHYECKUX TEMIIepaTyp B pabota OIK-1-
aanabaTUYeCKH MOAHUMAIOIIEMCS BO3IyXe€. ’
9 o - OIIK-2;
Humidity and temperature characteristics OIIK-3
changes in the thermodynamic adiabatically
rising air
Ouenka  crpatudukauuu  armocdepsl.|Jlaboparopnas
@DakTOppl, BIMAKOIIME HAa YCTOMYHMBOCTH pabota
. OIIK-1;
10 aTMOC(l).epBI. 9HepFI/I}I.Hey0TOI/I.‘lI/IBO.CTI/I OIK-2:
Evaluation of atmospheric stratification. OIK-3
Factors affecting of the atmosphere stability.
Instability energy
Conneunas paauanusi Ha BepxHell rpanuie|Jlaboparopnas
aTMoc(hepsl. ConHeyHasmoCTOSTHHAS. pabora OIIK-1;
11 ConsipHpIMKINMAT. OIIK-2;
Solar radiation at the top of the atmosphere. OIIK-3
The solar constant. Solar climate.
Ocnabnenue UHTETPAIIbHOTO u|Jlaboparopuas
CHEKTPAIBHOTO MOTOKA COJTHEUHOU pabora
paauanum. OIIK-1;
12 XapakTepUCTUKUIIPO3paYHOCTHATMOC(DEPHI OIIK-2;
The weakening of the integral and spectral OIIK-3
solar irradiance.
Characteristicsofatmospherictransparency.
Paccesnue  conneunoir  paguanuu  B|Jlaboparopnas
aTMocdepe. Onrtuueckue SBJICHUA, pabota
CBSI3aHHBIE C PACCESTHUEM CBETOBOTO IOTOKA OIIK-1;
13 The scattering of solar radiation in the OIIK-2;
atmosphere. ~ The optical phenomena OIIK-3
associated with the scattering of the light
flux.
Pacuer  sHepreTuueckoii ceerumoctu|JlabopaTopHas
3eMHOU MTOBEPXHOCTH. pabota OIIK-1;
14 N3nyyennearmochepsl OIIK-2;
The calculation of ground irradiance. OIIK-3
Atmospheric radiation
JlaGopaTopHas OIIK-1;
Crnextp uznydeHus 3emin u aTMmochepsl ’
15 Earthandatmosphere’sspectrumradiation padora OIIK-2;
OIIK-3
Panunanuonnsiii 6ananc aesrensHoro cinost | Jlaboparopnas OIIK-1;
16 3eMiH, aTMOC(Ephl U CUCTEMBI 3eMIIsI- pabota OIIK-2;
atMocdepa OI1K-3
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Earth, atmosphere and the Earth-atmosphere
system active layer radiation balance

. Jlaboparopnas OIIK-1;
TemioBoii GanaHc AESITENLHOTO CIOs 3eMIIH
17 Earth active layer heat balance padora OIIK-2;
Ve OIIK-3
Teopernueckue 3akoHBI pacnpocTpaneHuii| Jlaboparopuas OIK-1:
13 Kosie0aHul TeMIiepaTyphsl B IOUBe pabota OHK-2T
Theoretical laws distributions of the soil ’
. OIIK-3
temperature fluctuations
JlaGopaTopHas OIIK-1;
ITorok Temuia B oYBe.
19 Soilheatflux pabora OIIK-2;
OIIK-3
BeprukansHoe wu3MeHeHue Temreparypsl|JlaboparopHas OIIK-1;
20 IIOYBBI ¥ BOJOEMOB pabora OIIK-2;
Soilandocean’sverticaltemperaturechanges. OIIK-3
®axTopsl TypOyJIEeHTHOCTH. Pacuert|JlaGoparopnas
OIIK-1;
ko3 dunmeHTa TypOyIeHTHOCTH. pabota
21 OIIK-2;
Factorsoftheturbulence. Turbulence
3 ! OIIK-3
coefficient calculation
TypOynentnoe MepeMEIINBaHNE B|JlabopaTopHas OIK-1:
MPU3EMHOM CJI0€ aTMOc(hepsl pabota ’
22 . OIIK-2;
Turbulent mixing in the surface layer of the
OIIK-3
atmosphere
H3meHeHneTemMneparypbeiBo3ryxaBoBpemMer |JlabopaTopHas OTIK-1:
73 MHUTIPOCTPAHCTBE . . pabota OIK-2:
Air temperature changes during the time
. OIIK-3
period and space.
®DakTopHl, JlaGopaTopHas
BIUSIONTMEHA(a30BBICTIEPEXOIBIBOIBIBATMO pabota OIIK-1;
24 chepe OIIK-2;
Factors affecting the phase transitions of] OIIK-3
water in the atmosphere
Pacuer ckopoctu ucniapenus ¢ moepxHoctH|JlaboparopHas OTIK-1:
75 BOJIOEMOB U CYIITH _ pabota OIK-2:
The calculation of the rate of evaporation OTIK-3
from the surface of bodies of water and land
JlaGopaTopHas OIIK-1;
Poct 3apoapImieBsix kamnens B aTMochepe. ’
26 The growth of droplets in the atmosphere padora OIIK-2;
g P prere. OIK-3
VYcnoBus o0Opa3oBaHUs TymaHa. | JlJaboparopnas
Muxkpodusudeckre XapaKTEPUCTHKU pabota OINK-1-
27 TyMaHa. BI/I,[[I/IMF)CTBBTyMaHe.' ' OIK-2:
Fog formation conditions. Fog OITK-3
microphysical characteristics. Visibility in
the fog.
VYcnosus 00pa3zoBaHUs obnaynoctu.| JlabopaTopHas
OIIK-1;
Muxkpodusudeckre XapaKTEPUCTUKU pabota
28 . o OIlIK-2;
obmnakoB Cloudformationconditions. Cloud
. . - OIIK-3
microphysical characteristics
Poct xamens u neasHpIX yacTUI] B oOmakax|J/labopaTopHbie OIIK-1;
29
u TyMaHax. Ocaaxu. paboThI OIIK-2;
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Droplets and ice particles growth in clouds OIIK-3
and fogs. Precipitation
Cuutsl, ieficTByrommesaTMochepe Jlaboparopras OIIK-1;
% ? The f(;rces acting in the atmosphere pabora OIIK-2;
OIIK-3
Pacuer cxopocTu reoctpouueckoro Berpa JIabopaTopHble OIIK-1;
3 ? Geostrophicwindspeedcalculation paboTb! OIIK-2;
OIIK-3
JlBWKeHHe B IMKIOHE M AHTHIHKIOHE Jlaboparopuas OIIK-1;
32 ? i ; : pabora OIIK-2;
Cyclonicandanticyclonic movement OITK.3

5. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOSITeIbHOIH padoThI CTYIeHTOB 1

OlleHOYHbIE CPeICTBA Il TEKYIIero KOHTPOJISA YCIIeBAeMOCTH, NPOMEKYTOUHOI aTTecTauuu

I10C

10 UTOTaM OCBOCHMS JMCIUIIIHHBI
5.1. Tekyuuii KOHTPOJIb
5.1.1 Bomnpocskl Ha nekuuu. CTyneHTaM MpeanararoTcs BOIPOCHI MO KaKIAOMY pasfely C

JICTYFOIUM UX JIOMAITHUM aHAJIU30M U ITMCbMEHHBIMHM OTBETaMH Ha CJICAYIONICH JICKIIUH.
5.1.2 Pemenue 3amau mo paszzaenam. CTyaeHTaM MpejiararoTcs 3afadd Ui JIOMallHEero

peUICHUA U HOCJI@,HYIOH_ICI;'I IIPOBCPKHU.

5.1.3 becena co crynentamu (KOJJIOKBUYM) TIEPE BBIOJTHEHUEM KaXKIOTO MHIAMBUIYATBHOTO

3adaHus.

RN

o N

o

11.
12.
13.
14.

1. T

5.1.4 Ilpuem u mpoBepka oTyeTa MO KaXKJAOMY HHANBUYATbHOMY 33JaHUIO.
5.1.5 KoHTtposnbHble paboThI MO KXKIOMY pa3aeny TUCHUILIUHBL. O0CyX AeHHEe pe3yabTaToOB.

a) Oﬁpasum TECTOBBIX U KOHTPOJbHBIX 3agaHui TEKYLIEro KOHTPOJIsA
BOl'[pOCbI Ha JICKIUH

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 airport?

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?

. Enumeratehumiditycharacteristics?

What does cloud forms give precipitation?
What does demonstrate equilibrium relative humidity?
Whatissolarconstant?
What is turbulence?
OO0pa3ubl BONIPOCOB /ISl TECTUPOBAHUSA CTYICHTOB.

n which air mass is greater barometric stage ?
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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;
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.
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 kK KOJUIOKBUYMY Nepe/ BbINIOJHEHHEM HHIAMBUAYAJIbHOI0 3a1aHNs
1o TeMe “ 0CHOBbI TEPMOJAMHAMUKH aTMOC(hepb1”

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?

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

4. Solution of the first law of thermodynamics for the adiabatic dry air moving particles.

Conclusionsfromthesolution.

Air temperature dry adiabatic vertical gradient, decreasing air temperature

Potentialtemperature. Potentialtemperaturechanges

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

8. 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.

9. Explain the physical meaning of the concepts of "stable", "neutral", "unstable" atmosphere.

10. Atmosphere stratification. Main criteria for stratification.

11. Condensation level, temperature equalization level.

12. Atmosphere instability

13. Aerologicaldiagram constraction

14. Stratificationcurve, State curve.

N —

oW

0) IlpumepHasi TemaTuka pedepartos, 3cce, T0KJIAT0B
Brimonnenue pedepartoB u JOKIAI0B MO JaHHOW TUCIUILIMHE HE MPEAYCMOTPEHO.

B) [IpuMepHBbIe TeMbI KypPCOBBIX pad0T, KpUTEPHH OLlCHUBAHUS

1. Thermodynamic processes in the atmosphere.
Transformation of solar radiation in the atmosphere and at the Earth's surface.

3. Molecular scattering of solar radiation. The optical phenomena associated with the scattering of
light in the atmosphere.
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4. The physics of the absorption of electromagnetic radiation in the atmosphere.
5. The attenuation of solar radiation in the atmosphere.

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

7. Precipitation of water, ice and mixed clouds.

8. Formation conditions of hail, snow pellets, snow grains.

9. Evaporation and factors determining it.

10. Calculating methods for evaporation from different surfaces.

11. Water cycle in the atmosphere

12. The physical processes of formation and classification of fogs.

13. The physical processes of formation and classification of clouds.

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 paboThl coriaacoBbIBaeTCs ¢ npenojanareneM. [Ipu 3ToM cTyneHT noiyyaer
OT IpPEeNnoJaBaTelis YKa3aHus 10 BHIIIOJIHEHUIO pa0OThI.

[IpuBeneHHbIE TE€MBbl SBJISAIOTCS OO30PHBIMM, IPU BBINOJIHEHHHM KOTOPBIX CTYIEHT IOJKEH
JIOCTaTOYHO IIOJIHO PAacKpbITh TEMY, HOJb3YACh JIMTEPATYpOl, JEKUUSMU M CBEICHUSIMH,
noyepnHyThiMU U3 MHTepHeTa (peKOMEHIyeTCs MCIOJb30BaTh IIOMCKOBBIE CHUCTEMBI, BBOJS B
CTPOKY IIOMCKAa Ha3BaHMe HcciaeayeMol Tembl). OO0s3aTenbHbBl CCHUIKM Ha JIMTEpaTypHbIE
UCTOYHUKU. OmucaHue AOIKHO OBbITh COCTaBJIEHO CBOMMH CJIOBaMH, C HM30eraHMeM HpsSMOro
«CKauMBaHMS», YTO cpa3y ke OyAeT 3aMeyeHO Hpu IMpoBepke. B KoHIe paboThl JOKHO OBITH
MPUBENICHO coOCmBeeHHoe 0030pHoe cydicoenue cmyoenma 00N3ydaeMOM UM BOIPOCE, CBA3aHHBIMU
¢ (¢usukoit armochepoit. M3nOXKUTH THE NPAKTHUYECKH MOTYT OBITh  HMCIOJIb30BaHbBI
paccMaTpuBaeMble 3aKOHOMEPHOCTH (PU3UKU aTMOC(hEpBHI.

B kon11e paboThl 00s3aTeNBHO MPHUBOJUTCS CIHCOK MCIIOJIB3YEMOM TUTEpaTypHI.

Ecnun paboTa BbIIOJHEHAa JOCTATOYHO IIOJIHO, T€Ma IOJPOOHO pacKpbiTa, U B KOHIE
MIPUBEIEHO COOCTBEHHOE apryMEHTHPOBAHHOE CYKJIEHUE CTYJEHTa O JOCTOMHCTBAX U HEJOCTaTKax
METO/I0B U3MepeHus, Takas pabota onenuBaercs Ha OTJIMYHO.

Ecnn paborta BBINONHEHAa JOCTaTOYHO TMOJHO, TEMa PAcKpbiTa, HO 3aKIIOYEHHE CTYJIEHTa
OTCYTCTBYET, Takas pabora oneHuBaercss Ha XOPOIIIO.

Ecnn pabora BbINOJIHEHA CAMOCTOATEIbHO, HO HEJOCTAaTOYHO IIOJIHO, TE€Ma pPacKphiTa HE
NOJHOCTBIO,  3aKJIOYEHHE  CTYAEHTa OTCYTCTBYeT, Takas paboTa  OLEHHMBaeTcs Ha
YAOBJIIETBOPUTEJIBHO.

IIpumeuanue. IIpu oOHapyXEHUHU JOCIOBHOIO CXOJICTBA CHAHHBIX padOT (MM JOCIOBHOTO
CXOJICTBAa C OJHOW M3 paboT, CAAHHBIX B MPEAbIAYIINE I0/bl), TAKME pabOThl HE 3aUMTHIBAIOTCS U
BO3BPAILAIOTCS ISl TIOJIHON MEPEAEIIKH.

5.2. Meroanueckue yKa3aHusi 10 OPraHu3aluM CaMOCTOSTEILHOI padoThI

B TeueHune cemectpa CTyIEHT 00si3aH CaMOCTOATEIbHO MpopalaThiBaTh MaTepua,
U3JIOKCHHBIM Ha JIEKIMAX, IS 4Yero PEKOMEHAYETCS MCIIOIb30BaTh CHEIAHHBIE Ha JICKIUAX
KOHCIEKThI, 0a30BbIl yUeOHHK U MPE3EHTAUH JIEKIINA, onyOJuKoBaHHbIe B IHTEepHeTe.

B Tperbem yueOHOM cemMecTpe CTYJIEHTHI BHIIOIHIIOT KYPCOBYIO paboTy, MOJIb3YSICh CIIUCKOM
IIPUMEPHBIX TeM KypcoBbIX paboT. KypcoBas paboTa MokeT ObITh BBINOJIHEHA Ha APYTYIO TEMY I10
COIJIACOBAHUIO C IIpernojaBaTeneM. BepimonHeHue paboThl MPOXOAUT MPH PETYISPHBIX, 10
BO3MOYKHOCTH, KOHCYJNbTallMsX C MpernojaBaTeieM, JUisl 4Yero CTYAEHTY NPeloCTaBlIeHa
BO3MOKHOCTb UCIIOJIB30BAaTh yAJICHHBIN TOCTYII.
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5.3. IIpoMesKyTOUYHBINH KOHTPOJIb: IK3aMeH

KoHnTpo:s no pesyiabraram 2-ro yuedHoro cemecrpa — 3auer.IIpoMexyTouHbIi KOHTPOJIb 10

pe3ynbTaTam 3-ro yueOHOro ceMecTpa — HK3aMeH.

3aueT mpoxoAuT B yCTHOW (hopme Ha aHrImiickoM si3bike. OOydaromemMycs mpeaiaraercs

HauOoJIee MOJHO OTBETUTH Ha JBa, CHy‘IﬂﬁHHM 06pa30M BBI6paHHBIX BOITpOCa.

DK3aMeH MPOXOJHUT B YCTHOW (pOpMEHa aHTIIMIICKOM si3bike. O0ydaromemMycs peiaraeTces

HauboJsiee TOJHO OTBETUTh HA JBa BOIpPOCA, CIy4alHbIM 00pa3oM BbIOpaHHOro Oumnera. IlomHblit
KOMIUIEKT 3K3aMEHAIIMOHHBIX OMJIETOB OXBATHIBAET BCE Pa3Ieibl JUCIUILTUHBIL.

e e A ol

Bomnpocsl k 3a4ety

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.

Airhumiditycharacteristics.

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

. Procedureforstandardmeteorologicalobservations

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

. Dry adiabatic temperature gradient

Potentialtemperature
Potentialtemperaturecalculationmethods

. Maincharacteristicsofpotentialtemperature

. Aerological diagram. Base of construction.

. Stratificationcurveandstatecurve

. Convection. Convection speed-up.

. Condensation level. Temperature equilibrium level.

. Moistadiabatictemperaturegradient

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

. Thermodynamic temperatures
. Atmospherestratification.
. Instabilityenergy.
IlepeyeHb BONPOCOB K IK3aMEHY
1. Main characteristics of the state of the atmosphere.
2. Meteorological variables fields.
3. Meteorological variables gradients. Vertical and horizontal gradients.
4. Dry air state equation.
5. Moist air state equation. Virtual temperature
6. Airhumiditycharacteristics
7. Atmosphere static equation. Vertical baric gradient, variables affecting it.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

32

38

Baricstep. Physicalsense.

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

Homogeneousatmosphereverticalgradient.

Practical using of barometrical formula

Standardatmosphereobservation. .

The first law of thermodynamics for dry air Poisson equation.

Dry adiabatic vertical atmosphere gradient.

Convectionspeed-up.

Potentialtemperature.

Potentialtemperature characteristics.

Condensationlevel.

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.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Moist adiabatic vertical temperature gradient

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

Thermodynamically temperatures

Aerological diagram.

Sun, sunactivity

Blackbodyradiationlaws

Sun and Earth radiation. Solar constant

Radiant energy absorption in the atmosphere.

Molecular scattering of solar radiation

. Aerosol scattering of solar radiation
33.
34.
35.
36.
37.
. Earth and atmosphere radiation.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

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'ssurfaceeffectiveradiation

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.
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59. Morphological and genetic classification of clouds.

60. Convectiveclouds. Formation conditions.

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

63. Condensation growth of cloud droplets.

64. Coagulation growth of cloud droplets.

65. Precipitation formation. Characteristics and type of precipitation.

66. Cloud and rain drops evaporation.

67. Basic thermal characteristics of the soil surface.

68. Theoretical laws of temperature fluctuations distribution in the soil.

69. Heat flux in the soil and water bodies.

70. Atmosphereturbulencefactors

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. Geostrophicwind

76. Movement in cyclones and anticyclones

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OuJieTa

9K3aMeHAMOHHBIN Omier Ne 1

Poccutiickuii ['ocynapctBeHHbId [ H1poMeTeOpOIOrnuecKkuii Y HUBEpCUTET
KadenpaMereoposornueckux nporHo3on
Kypc ®usuka armochepsl

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

3aB. kadenpoit Hpo6xesa S.B.

6. YuedoHo-MeToqMUYeckoe U HH(POPMALIMOHHOE o0ecTedeHne JUCIUTINHBI
6.1. Pexomenayemas qureparypa

a) OcHoBHas JqUTEpaTypa:

Pycun W.H., Apanos ILII. OcHoBbl Mereoponoruu u knumarosiornd. Kypc nexkumii —
CIIG.:u3n. PITMY, 2008.-199 c. - Pexxum goctymna: http://elib.rshu.ru/files_books/pdf/img-
417170603.pdf

MartseeB JI.T. OcHoBbI 00111e# MeTeoposoruu. dPusnka armocdepsl. - JI.:I'MU, 2000
Bockansn, K. JI. AktuHomerpuueckue HabmoaeHus [ Tekct] : mocobue i yueOHOM MpakTHKH
/ K. JI. Bockansin, A. I'. Caenko ; PITTMYV. - Canxkr-Ilerepoypr : PITMYVY, 2010. - 53 c..-
Pexum noctyna: http://elib.rshu.ru/files_books/pdf/img-515134518.pdf

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

3anaynuk no oOuieit mereoposioruu [Tekcr] : yueOHoe nmocobue / pen. B. I'. MopadeBckuii. -
JlenuHrpan :I'mppomereonsnar, 1984. - 311[1] C.- Pexxum JOCTYyIa:
http://elib.rshu.ru/files_books/pdf/img-214171411.pdf
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http://elib.rshu.ru/files_books/pdf/img-417170603.pdf
http://elib.rshu.ru/files_books/pdf/img-417170603.pdf
http://elib.rshu.ru/files_books/pdf/img-515134518.pdf
http://elib.rshu.ru/files_books/pdf/img-214171411.pdf

2. AnppeeB A.O., [lykanbckas M.B., T'onoBuna E.I'. Obnaka: nmpoucxoxaeHue, KiacCupuKaius,
pacno3naBanue. [loxg pen. A.M.YrpiomoBa. Yuebnoe nocodue. CII6., u3n. PITMY, 2007. —
228c.

3. TI'puropos H.O., Caenko A.I'., Bockansan K.JI. Meroasl 1 cpeacTBa ruipoMeTeOpOIOTHYECKUX
u3Mepenuii. Mereoposnoruyeckue npudopst. C-116, PITMY, 2012. — 306 c. - Pexxum nocryna:
http://elib.rshu.ru/files_books/pdf/rid 316451e6f934330ba4e95541bc9celS.pdf

4. Murry L. Salby 2012 Physics of the Atmosphere and Physiks ISBN: 9780521767187

5. Tlcuxpomerpuueckue Tabmunbl [Tekcr] : Tabmuuel / I'TO um. A. U. BoelikoBa ; coct. b. M.
Wnbun. - 3-e uzn., ucnp. u goi. - Caukr-IlerepOypr : Jlernnii can, 2009. - 313(4) c

6. Cemenuenko b.A., duznveckas mereoposorus yueonuk — M: Acnekr [Ipecc, 2002, - 415c.

7. PykoBoacTBO 1o TeriobaiancoBeIM HaOmoaeHusM. - JI.: 'mapomereounsnar, 1977. — 237c.

B) UHTepHeET-pecypchl

1. DnextpoHHblii pecypc. OCHOBBI TepMOAMHAMHUKH arMmocdeprl. Pexum  goctyna:
http://www.myshared.ru/slide/933917/
http://dok.opredelim.com/docs/index-69680.html

2. DnexTpoHHBIH pecypc Meteoponorus u kiaumaronorus. Jlydmcras sHeprusi B aTmocdepe.
Pexum JOCTyTIA: http://cribs.me/meteorologiya-i-klimatologiya/solnechnaya-radiatsiya-
raspredelenie-solnechnoi-radiatsii-na-poverkhnosti-zemli

3. DnekrponHbi pecypc Kypc ¢usnyeckue OCHOBBI BO3ACHCTBHS HA aTMOC(EpPHBIC MPOIECCHI
A.E. KapenoB. Tema @a3oBbie mnepexoasl Boabl B armocdepe. Pexum pocryma:
http://rpp.nashaucheba.ru/docs/index-154249.html

4. DnexTpoHHBI pecypc AtTmochepa W KIMMAT, pa3gaen  AWHAMHKA — aTMochepsl
http://obatmosfere.ru/category/dinamika-atmosfery

I) IporpaMMHoe odecredyeHue
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) npodeccuoHAIbHBbIE 0a3bI JAHHBIX
HEHUCIIOIB3YIOTCS

€) HHPOPMAIMOHHBbIE CTIPABOYHBIE CHCTEMBbI:
OnekTpoHHO-0MOaMoTeyHast cuctema I'mapoMerteoOnunaiiH. Pexxum nocryna: http://elib.rshu.ru
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http://cribs.me/meteorologiya-i-klimatologiya/solnechnaya-radiatsiya-raspredelenie-solnechnoi-radiatsii-na-poverkhnosti-zemli
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7. MeToauvecKkue yKa3aHus sl 00y4al0IUXCH 10 OCBOCHUIO TUCHMILIHHbI

Bup yueoHbIX
3aHATHH

Jlexnuun
(Temb1 Nel-9)

JlabopaTopHble u
NMpaKkTHYeCKue
3aHATHA
(Temb1 Nel-9)

NuauBuayanbHbIe
3aJJaHus

IMToaroroBka K
3a4ery M
IK3aMEeHy

Opraﬂmaunﬂ ACATEJIBHOCTH CTYACHTA

Hanucanue koHcHeKTa JEKLUM: KpaTKO, CXEMaTHYHO, IOCJIEI0BATEIbHO
(uKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOIBI, (POPMYIUPOBKH, 000OIICHNUS;
IIOMEYaTh BaXKHbIE MBICIIH, BBIJIEJIATH KIKOUEBbIE CII0BA, TEPMUHBI.

[IpoBepka TEpPMHUHOB, IMOHATUHA C IOMOLIBIO SHIMKIIONEINN, CIIOBAPEH,
CIIPAaBOYHHUKOB C BBIITMChIBAHUEM TOJKOBAaHUN B TETPA/lb.

O0603Ha4UTH BOMIPOCHI, TEPMHUHBI, MaTEpUa, KOTOPBI BBI3BIBACT TPYAHOCTH,
IIOMETUTb U MONBITATbCS HATH OTBET B PEKOMEHAYEMOH JINTepaType.

Ecnu camocTosiTensHO HE yaaeTcs pa3oOpaThCcsi B MaTepHale, HeoOXOIMMO
copMynupoBaTh BONPOC M 3aJaTh [PENOAABATENI0 Ha JIEKLUH, Ha
KOHCYJIbTAlliM, WJIA C HWCIOJb30BAHUEM YHAJICHHOTO JIOCTyNa depe3
HNuTepuer

[IpopaboTka paboueld mporpaMmel, yaelss ocoboe BHUMAHHUE ICISAM U
3aJjauaM CTPYKTYpE U COJICPKAHUIO JUCLUIUINHBL

KoHcnexktupoBanue HCTOYHUKOB, IPEXIE BCEro - 0a3oBoro yyeOHUKA U
omnucaHui J1abopaTOPHBIX PadoT.

PabGora ¢ KOHCIEKTOM JIEKIUil, MOATOTOBKAa OTBETOB K KOHTPOJBHBIM
BOIPOCaM, IPOCMOTP PEKOMEHIYEMOH JINTepaTypbl U paboTa C TEKCTOM.
[ToaroroBka crenuanbHON paboueil TeTpaau JUisl UHIUBUIYAIbHBIX 3aHATHI.
3aroToBka IIA0JOHOB TabaMl, | JAPYroro rpauyeckoro marepuaia ajis
3aI10JIHEHUS [TPU BBIIIOJIHEHUU paOOTHI.
Ilouck  nuTeparypel U COCTaBJIEHUE
WCIIOIB30BaHUE OT 3 710 5 HAy4YHBIX padoT.
3HAKOMCTBO C OCHOBHOM M [JONOJHMUTEIBHOW JIMTEPaTypoOH, BKIIIOUas
CIpaBOYHbIE M3JAHMS, 3apyOeKHbIE MCTOYHMKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEpMHUHOB, CBEAEHUH, TpeOyroIuX 3allOMHUHAHUA U
SIBJIIOILMXCSI OCHOBOIIOJIAratoIIMMHU B 3TOW TEME.

CocraBiieHne aHHOTaUMi K NPOYUTAHHBIM JINTEPATypPHBIM HMCTOYHUKAM U
npyroe. W3nokeHne OCHOBHBIX acCHEKTOB MpoOJeMbl, aHalu3 MHEHUU
aBTOPOB ¥ (pOPMUPOBAHUE COOCTBEHHOT'O CY>KJICHHS 110 UCCIIEyeMOM TeME.

oubnuorpadum 1O TEeMe,

[Ipy moAroToBke K 3a4eTy M 3K3aMEHy HEOOXOJWMO OpPHUEHTHPOBAThCS Ha
KOHCIIEKTBl ~ JIEKLIMH, PEKOMEHAYEMYIO JIUTEpaTypy, BONPOCHI  AJIs
MOATOTOBKU K 9K3aMEHY U T.JI.

8. Uu¢opmanuoHHbIE TEXHOJIOTHH, HCIO0JIb3YyeMble MPH 0CYIIeCTBICHUU
o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHUIIIMHE, BKJII0Yasi lepedyeHb IPOrPaMMHOI0
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEO0X0AMMOCTH)

Tema (pazmen)

OO6pa3zoBarenbHbIe U Ilepeuenb nporpaMMHOrO

IACIIATUIUHEL WH(OPMAIMOHHBIC TEXHOJIOTUN obecrnieueHrs 1 MHPOPMAITMOHHBIX
CIPABOYHBIX CHCTEM
Temsr 1-9 MHGOPMAIIMOHHEIE TEXHOIOTHU 1. ITaket Microsoft Word, Excel,

l. yTeHne neKUM C UCHOJIB30BAaHUEM
CJIANI-TTPE3CHTALINH,

PowerPoint.
2. DNeKTpOHHO-OUOIHOoTeUHas
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2. opraHuzaunus B3aUMOJICUCTBUA c | cucteMa

00y4aromuMucs nocpenctBoM | ['mapoMereoOnmnaiinhttp://elib.rshu.ru

3JIEKTPOHHOU MOYTHI 3. CepBep OTUCTAaHIIMOHHOTO OOYyUCHHS

3. mpoBencHHE koMmmbrotepHoro | PITMY MOODL

TECTUPOBAHUS http://moodle.rshu.ru
00pa3oBaTe/IbHbIE TEXHOJIOTUU

1. MHTEPaKTUBHOE B3aUMO/ICCTBUE

mejarora v CTy/IeHTa
2.  codYeTaHHWE  WHAMBHAYyAJIbHOTO U
KOJIJICKTUBHOT'O O0Y4YEHUS

3. paboTa Ha JJabopaTOPHBIX YCTAHOBKAX

4. MIPOBE/ICHHE JIEKYPCTB Ha
METCOPOJIOTHICCKOM IIIOMIATKE

9. MaTrepuajibHO-TEXHUYECKOE ODecreyeHne T CHUIITUHbI

MarepuanbHO-TEXHUYECKOE OOECIeUeHUEe MPOrpaMMbl COOTBETCTBYET JEHCTBYIOLIUM

CAHUTAPHO-TCXHHUYCCKHUM U ITPOTHUBOIIOKAPHBIM IIpaBUJiaM U HOpMaM H obecreynBaeT IIPpOBCACHUC
BCCX BUJIOB ITPAKTUYICCKHUX 3aHATHH B CAMOCTOSTCIIFHOM pa60TI>I CTYACHTOB.

Y4eOHbIH Impouecc obecneyeH AyAUTOPpUAMH, KOMIUICKTOM JIMICH3UOHHOI'O IIPOIrpaMMHOI'0

obecnieuenns, oubanorexoit PITMY.

1.

YueOHast ayIuTOPHM /I NPOBeJeHHs 3aHATHI JEKIMOHHOIO THIIA — YKOMIUIEKTOBaHA
crenuain3upoBaHHol (yueOHOI) MeOelbio, Ha0OpOM JEMOHCTPALMOHHOTIO 00OpYyI0BaHUS U
y4eOHO-HaITAAHBIME  [OCOOMSAMH, OOECIEeUYMBAIOIUME  TEMATUYECKUE MIUIIOCTPALIUY,
COOTBETCTBYIOIIME PA0OUYMM y4eOHBIM IporpaMMaM JUCHUIUIMH (Moxyneill). IlepeHocHoi
HOYTOYK, 9KpaH.

YueOHasi ayANTOPUM /ISl POBeeHUs 3aHATUHIH CEMMHAPCKOr0 THUMA - YKOMIUIEKTOBaHA
CHelHaTU3UpPOBaHHON  (yueOHOM) MeOenbro, TEXHUYECKUMH CpeICTBaMH  O0ydYeHus,
CIIy)KalllUMU JUIs TIPEJCTAaBIICHUS YYeOHOH WHQOpPMAlU, OCHAIIEHHAs KOMIBIOTEPHOU
TEXHUKOH € BO3MOXKHOCTBIO MOAKTIOUeHHsI K cetu "HHTepHeT" n obecredeHo JOCTYNOM B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly OpraHU3aluu

YueOHast ayauTOopMsi A8 TIPYNNOBBIX M MHAMBHAYAJIBHBIX KOHCYJbTAUMi -
YKOMIUIEKTOBaHa CIIEHUAIN3UPOBAHHON (y4eOHOI) MeOenplo, TEXHUYECKHMMH CpPEICTBAaMU
00y4YeHHMsl, CITy>KAIUMU JIJIsl Ipe/ICTaBlIeHUs] yueOHOM HH(OopMaIuy.

YueOHasi ayAuTOpUsl ISl TeKylIero KOHTPOJA M TPOMEXKYTOYHOH aTTrecTauuM -
YKOMIUIEKTOBaHA CHELUAIU3UPOBAHHON (yueOHOI) MeOenplo, TeXHHYECKUMHU CpelCTBaMU
00y4deHus, CIIyKalUMU JJIs1 IPECTaBIeHUs yueOHOW nH(pOpMaLnu.

ITomemmenne A1 CAMOCTOSITENIbHON Pad0OThI — YKOMITJIEKTOBAHO CHEIMATU3UPOBAHHOM
(yuebHOIT) MeOebIo, OCHAIIEHO KOMITBIOTEPHON TEXHUKON C BOZMOXKHOCTHIO TTOIKITFOYCHUS K
cetu "MnTepHeT" 1 0becredueHo JOCTYNOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-
00pa3oBaTeNbHYIO Cpealy OpraHU3aIuu.

Y4yeOHass J1a00paTOpHUsi METEOPOJIOTMYECKMX H3MepeHHMd W (usnkm armochepbi—
OCHaIIeHa CrieIUaIu3uPOBAHHON (yueOHOI1) MeOebio, JIOCKOM,CTaHAapTHBIM
METEOPOJIOTHIECKUM 000PYA0BaHUEM

10. Oco0eHHOCTH OCBOEHUS AUCIHUIJIMHBI JJs1 WHBAJIUIOB M JMI C OrPAHUYEHHBIMH

BO3MOKHOCTSIMU 310POBbS

O6Y‘ICHI/IC 06yqafonmxc51 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBBS IIPU HCO6XOJII/IMOCTI/I

OCYILLIECTBIISICTCSI HAa OCHOBE aJallTUPOBAaHHOM pabodell MporpaMMmbl C  HCHOJIb30BAHUEM
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CHEUMATbHBIX METOMOB OOYy4eHHUS M IUJIAKTUYECKUX MaTepHaliOB, COCTABJICHHBIX C YYETOM
0COOEHHOCTEH MCUXO(PHU3NYECKOTO pa3BUTHs, WHIUBUIAYAJIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbS TAKUX O0y4aronuxcs (00y4Jaronierocs).

IIpu onpenenenun (GopMbl NPOBEACHUSA 3aHATUH C  OOYYarOIUMCS-MHBAIMIOM
YUUTBIBAIOTCS PEKOMEHJAIMH, COJACpXKalliecs B WHIUBUAYAJIbHONH NporpaMMe peaduIuTaluu
WHBAJIN/a, OTHOCUTEIBbHO PEKOMEHIOBAaHHBIX YCIOBUM U BUAOB TPYZAA.

[Tpu HeoOXomuMocCTH Ui OOYYAIOMIMXCS U3 YHCIa WHBAIMIOB U JIUI] C OrpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0pPOBbsI CO3JAIOTCSl CIIELMAIbHbIE paboyhe MecTa € Y4YeTOM HapyIIEHHBIX
(GyHKUIMH ¥ OTpaHUYCHUH JKU3HEACATEITbHOCTH.
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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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