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1. Ilesii OCBOECHHUSA AU CIIATLIMHBI

Jucnunmna «HucieHHoe MOAeIMpoBaHUE U3MEHUMBOCTH COCTaBa aTMOC(epbl» SBIISETCS
OJTHOW M3 OCHOBHBIX JHCUHUIUIMH CIIEHUATU3AINH, (OPMHUPYIONIMX KOMIIETCHIIMH MarucTpoB IO
HarnpasieHuto 05.03.05 — IlpuxnamHas THAPOMETEOPOJIOTHS, OOYYAOIIUXCS IO MPOQHUITIO
NOJArOTOBKU — ABHAIIMOHHAs! METEOPOJIOTHUSl.

Lenp OUCUHUIUIMHBI — OCBOGHHME OOyYarOIIMMHCS TPUHIUIIOB IOCTPOCHUS H
(YHKIMOHUPOBAHUS THAPOJMHAMUYECKUX MOJENed aTrMocdepsl, CIIOCOOHBIX CO3/1aBaTh
TUAPOIMHAMUYECKHE MOJEJId  aTMOC(EpHBIX MPOLECCOB U TIPaMMOTHO HCIIOJIb30BATh
pe3yJIbTaThl MOAEIUPOBAHUS. .

OcHoBHOM 3aauell JUCHUILTUHBI SBIISETCS OCBOCHUE

e - (QU3BHYECKUX OCHOB IMOCTPOEHUS TUIPOAMHAMUYECKUX MOJiesiel aTMochephl,

® TEOPETUYECKHUX MPHHLMUIOB Pa3pabOTKH W (PYHKIMOHHUPOBAHHS THIPOAWHAMHUYECKUX
Mojiesneit atmocdepsl,

® YHCJIEHHBIX METOJIOB PEUICHHs YPaBHEHHUM THAPOIMHAMUKY aTMOC(hepsl,

® OCHOB TMPUMEHEHHUS pe3ylbTaTOB THUIPOJUHAMHUYECKOTO  MOJEIUPOBAHUS  IIpU

COCTaBJICHUH OIEPATUBHBIX IPOTHO30B IO ObI.

JlucuumniuuHa u3ydaeTcsl CTyACHTaMHu O4YHOM (opmbl oOydeHus, OOydYarOIUMUCS IO
porpaMMe MOATOTOBKY aKaJIeMHUIECKOTo 0akaitaBpa Ha METEOPOJIOTHUECKOM (DaKyIbTeTe

2. MecTto mucuunnHbl B cTpykType OITOIT

JucnummHa «YucIeHHoe MOACTUPOBAHWE W3MEHUMBOCTH COCTaBa aTMochepbD» IS
Hanpasnenuss noarotoBku 05.03.05 — IlpukiagHas THIPOMETEOPONIOTHS OTHOCHTCS K
(bakyJIbTaTUBHBIM JTUCIUTUTHHAM TTPOMUIIS TIOJITOTOBKU «ABHAIIMOHHAS METCOPOIIOTHS.

Jlis  ocBOeHHMS MJAHHOW JUCIHMIUIMHBL, OOydYaromuecs OJDKHBI OCBOUTH Pa3fielibl
mucrmuine:  «Dusukay, «MHDOpMmarukay, «BerauciuTenbHas MaTeMaTHKa», «MareMmaTuka
(Teopuss BEpPOSTHOCTH U CTaTHCTHUKA)», «JluHaMmuyeckass meTeopojorus», CTraTucTU4ecKue
METOJIbl aHaJM3a T'HAPOMETeoposiorThuecKkoil nHpopmanum», «l'eopusuka», «HHOCTpaHHBIN
A3BIKY.

Hucnunnuna «YucineHHoe MOAEeIUpOBaHNE U3MEHUYMBOCTH COCTaBa aTMOC(eEphD» SBIACTCS
MOJE3HOW  JUIi  OCBOEHMS  JUCUMIUIMH: «MozaenupoBanue NOPUPOIHBIX  IIPOLIECCOBY,
«TexHuueckne acmekThl THAPOAMHAMUYECKOTO MOJEIHPOBAHUS aTMOC(HEPHBIX MPOIECCOBY,
«HucrneHHble METO/IbI, UCTIOJIb3yeMbIE B aTMOC(HEPHBIX MOIENAX», «J{OMOTHUTENbHbBIE pa3Ieibl
YUCIIEHHBIX METOJIOB pelIeHus 3aaa4 TUIPOANHAMUKID, «Accumumsus
TUIPOMETEOPOIIOTHUECKUX JTAHHBIX», «HucneHHusble METO/bI MaTeMaTu4yecKoro
MOJICIUPOBAHUA», «YCBOCHHE [aHHBIX HAONIIOJACHUN TUIPOJIUHAMHUYECKUMHU MOJCIISIMI,
«HucrneHHoe MOAENMPOBAaHUE MPOIECCOB IMepeHoca M TpaHCHOpPMAIlMU Ta30BBIX IMPUMECEiD,
«MonenupoBaHue OOIIeH ITUPKYIISAIHH aTMOC(EpPBhI».

3. Komnerenuunu odyuaroierocsi, popmupyembie B pe3yabTaTe 0CBOCHUS JUCIUNIMHBI

[Iponiecc  wW3ydeHHWs: NUCHMIUIMHBI HANpaBieH Ha (HOpMUpOBaHUE  CIETYIONIUX
KOMIIETEHIINN:

Kon Komnerennus
KOMIIeTeHIIUH
CMOCOOHOCTHIO aHATM3UPOBATh U MHTEPIIPETUPOBATH JTAHHBIE
OIIK-3 HaTYpHBIX U JJaOOPaTOPHBIX HAOIIOACHUN, TEOPETUUECKUX PACUETOB U
MOJIETTUPOBaHUs
MK-2 CIIOCOOHOCTBIO TPOrHO3UPOBATh OCHOBHBIE MTapaMeTphbl aTMOC(EpHI,




OKeaHa ¥ BOJ CyIIIA HAa OCHOBE MPOBEJACHHOTO aHAIN3a UMEIOIIEICS
nHpopmarun

B PE3YJIbLTATC OCBOCHUA KOMHCTGHL{I/II;’I B paMKax IUCHHUIIJIMHbI «Yucinennoe MOACIIMPOBAHUC
HNU3MCHYHNBOCTH COCTaBa aTMOC(bepBI» 06yqa}01u1/n710;1 JOJIXKCH.

3HaTh:
— (uU3MYECKyl0 W  MAaTeMaTHUYeCKYIH TIIOCTAaHOBKY 3aJa4d  THAPOJIUHAMUYECKOTO
MOJCIIUPOBAHUS aTMOC(HEPHBIX (PU3NYECKUX U XUMHUYECKUX MPOIECCOB,;
— CHUCTEMbI KOOPJMHAT, UCIOJB3YIOIIMECS B THIPOIUHAMUYECKOM MOJICIUPOBAHNH;
— METO/Ibl alITPOKCUMAIIUH YPABHEHUH C TTIOMOIIBI0O KOHEYHBIX Pa3HOCTEH ;
— METO/Ibl aHAJIN3a KOHEYHO-PAa3HOCTHBIX CXEM;
— c1ocoObl OOPBOBI C BEIYUCIUTEILHBIMU OIIMOKAMH, BOZHUKAIOIIMMH IPYU HHTETPUPOBAHUH
YpaBHEHUU THAPOTEPMOJUHAMHUKHN aTMOC(hEphl YHCICHHBIMUA METOIAMU;
— YHCJICHHBIE METObl UHTETPUPOBAHUS YPABHEHUIN THIPOJMHAMUYECKUX MOJIEIICH.

YMeTh:
— pa3pabaThIiBaTh AJITOPUTMBI THIPOIMHAMUYIECKOT'O MOICTTUPOBAHUS COCTaBa aTMOc(hepsl;
— MPUMEHATh COBPEMEHHBIE YHCIEHHBIE METOJbl U JAPYTrHe KOJIWYECTBEHHbIE TEXHOJIOTHH B
HAy4HBIX MCCIICIOBAHUAX U MIPOTHOCTHYECKUX pa3pabOTKax MO YUCICHHOMY MOJCIUPOBAHUIO
W3MEHYMBOCTH COCTaBa aTMOC(hepHlI;
— TI0JIb30BAThCSl YUCICHHBIMU MOJICJISIMU COCTaBa HIKHEHN U cpeiHel aTMOC(hepHl;
— TMPOBOAWTH YHCICHHBIC SKCIEPUMEHTBI 1O MOJICIUPOBAHUIO HM3MEHYMBOCTH COCTaBa
aTMOCQepHl.
— aHAJIM3UPOBATh PE3YJIbTAThI YUCIEHHBIX PACYETOB U3MEHEHUS COCTaBa aTMOC(eEpHI;

Buaners:
— COBPEMEHHBIMM METOJAMM YHCJIEHHOIO MpPOrHO3a Ta30BOIO U a’pO30JIbHOTO COCTaBa
aTMocQepsl;
— crocobaMy ydera B3auMMOJCHCTBUS (U3NYECKUX M XUMHUYECKHX IPOLECCOB B HIKHEN
aTMocdepe.
— METOJUKOI 00pabOTKH pe3yIbTaTOB THAPOAMHAMUYECKOTO MOJIEIIMPOBAHMS,
— METOJaMH BU3yaJIM3alliN PE3YJIbTAaTOB TUAPOJANHAMUYECKOTO MOIETUPOBAHUS
aTMOC(EpHBIX MTPOIIECCOB.

HNMeTs nIpeJicTaBlICHUE
0 COCTOSIHMM Hay4HOH TpOoOIeMbl H3MEHEHUS COCTaBa aTMOC(EPHI U BIUSHUN U3MEHYHUBOCTH
colepxkaHusi aTMOC(EpHBIX Ta30B W ad’po30Jied Ha COCTOSHUE OKpYXKalollehd Cpeasl U
SKOHOMHYECKOE Pa3BUTHE.

OcHOBHBIE TIPU3HAKKM OCBOEHHUS (OPMUPYEMBIX KOMIETCHIIMI B pe3yJibTaTe OCBOCHUS
JOUCIHUITIINHBI ((qI/ICJ'IeHHoe MOHGJ’H/IpOBaHI/Ie N3MCHYUBOCTH COCTaBa aTMOC(i)epBI» CBCIICHBI B
TadIuLeE.



CooTBeTCTBHE ypOBHeﬁ OCBOCHHSA KOMIICTCHIHUH IVIAHUPYEMBIM pe3yJjabTaTaM oﬁyqemm U KPUTCPUAM HX OCHUBAHUSA

Jran ILnanupyembie Kputepun onennBanusi pe3yJibTaToB 00y4eHUs!
(YypoBeHb) pe3yJbTaTbl 00y4eHust
OCBOCHMUS (Toxazareu 2 3 4 5
KOMIIETEeHI| JOCTHIKCHUA 3aTaHHOTO MUHUMAaTbHBIN 0a30BbIi NPOABUHYTHIN
70 YPOBHS OCBOEHHUS
KOMITETCHITAHN)
Bropoit Baanern: He Baaneer: Henocrarouno Xopoio Baajaeet: CB000OaHO BiIaJ€EET:
3Tall - aHAJTM30M ME30MacCIITa0HbBIX| - aHAIM30M ME30MacCIITa0HbIX | BJajieeT: - aHAJIM30M ME30MACIITaOHBIX| - aHATH30M
(YpOBeHb) SIBJICHU, SIBIICHUI, - aHAJIM30M ME30MaCIITA0HBIX | SIBICHUIA, Me30MacIITabHBIX
OIIK-5 - HaBBIKaMH pabOTHI € - HaBBIKaMU paboTHI ¢ SIBJICHUH, - HaBBIKaMU paboTEHI ¢ SIBJICHUH,
3JIEKTPOHHBIMH 0a3zaMu AJIEKTPOHHBIMU 0a3aMu - HaBBIKaMH paboTEHI ¢ 9JIEKTPOHHBIMH 0a3aMu - HaBbIKaMU paboTEHI ¢
JTAHHBIX JTaHHBIX ANIEKTPOHHBIMH 0a3aMU JaHHBIX | JAHHBIX 9JIEKTPOHHBIMH 0a3aMu
JAaHHBIX
Ymern: He ymeer: 3aTpynHsiercs: Ymeer ¢ noMoLib10 Ymeer
rpamMoTHO 00pabaThIBaTh U 00pabaTkIBaTh U 00pabaThIBaTh U npenoaaBaTess: CaMOCTOSITEJIbHO:
CUCTEMAaTU3UPOBATh CHUCTEMAaTHU3UPOBAThH CHUCTEMAaTHU3UPOBAThH 00pabaThIBaTh U rpaMOTHO 00pabaThIBaTh U
HMMEIOIINICS apXUBHBIN MMEIOIIMICS apXUBHBIN HAMEIOIIMICS apXUBHBIN CHUCTEMAaTU3UPOBATh CHUCTEMAaTU3HPOBATh
MaTepuall U JaHHbIE MaTepual U JaHHbIC MaTepual U JaHHbIC UMEIOIIHANCS apXUBHBINA UMEIOIIHUNCS apXUBHBIN
napameTpoB aTMochepsl napameTpoB aTMochepbl napameTpoB aTMochepbl MaTepuan ¥ JaHHbIe MaTepualn U JaHHbIE
apaMeTpoB aTMocdepsl napamMeTpoB aTMochepbl
3HaTh: He 3naer: ILnoxo 3HaeT: Xopouo 3HaeT: OTiM4HO 3HaeT:
OCHOBHBIE TTPUHIIUIIBI OCHOBHBIE TIPUHITUTIBI OCHOBHBIE TIPUHITUTIBI OCHOBHBIE TIPUHITUTIBI OCHOBHBIE TTPUHIIUTIBI
YHCIICHHOTO U (PU3UKO- YHCJICHHOTO U (pU3UKO- YHCIJICHHOTO U (pr3UKO- YHUCIJICHHOTO U (pr3UKO- YHCIICHHOTO U (pU3UKO-
CTaTUCTUYECKOTO CTaTUCTUYIECKOTO CTaTUCTUIECKOTO CTaTUCTUYIECKOTO CTaTUCTUYECKOTO
MOJIEJIMPOBAHMS TIPOIIECCOB | MOJENHUPOBAHUS MPOILIECCOB | MOJEIHMPOBAHUS MPOIIECCOB MOJIEJIMPOBAHMS TPOIIECCOB | MOJIEITHPOBAHUA
atMocdepsbl. aTMoc(epsbl. aTMocepsbl. aTMocepsbl. POIECCOB aTMOChEpHI.
3HaTh: He 3naer: ILnoxo 3HaeT: Xopouo 3HaeT: OTiM4HO 3HaeT:
OCHOBHBI€ MTPUHLHIIBI OCHOBHBIE MTPUHLIMIIBI OCHOBHBI€ MTPHUHLHIIBI OCHOBHBI€ MTPHUHLMIIBI OCHOBHBI€ MTPHUHLHIIBI
ACCUMIISAIIUH TAHHBIX ACCUMMJISIIUH TAHHBIX ACCUMMJISIIIUH TAHHBIX ACCUMWJISIIUH TAHHBIX ACCUMWJISAIIUH TAHHBIX
THAPOMETEOPOTIOTHIECKHIX THAPOMETEOPOTIOTHIECKUX THAPOMETEOPOIIOTHIECKUX THAPOMETEOPOIIOTHIECKUX THIPOMETEOPOIIOTHIECKUX
U3MEpPEHHNH M3MEpEeHUH HU3MEpEHUM H3MEpEHU U3MEpEHHUH
Bropoii | Baagers: He Biapneer: HenocraTouno Xopowo Biaageer: CBoOoaHo BiIafieeT:
dTarl HasrikaMu cocTaBiieHuS Hasrikamu cocraBiaeHHS BJIaJaeeT: Hasrikamu cocraBieHus Hasrikamu cocTaBiieHus
(ypOBeHL) Ppa3aeyoB HAYYHO-TEXHUYICCKUX Ppa3acioB HAYYHO-TEXHUYCCKUX HasbpIkaMu cOCTaBICHUS pa3aenoB Pa3aAciioB HAYYHO-TEXHUYCCKUX Pa3acioB HAYYHO-
HK_Z OTUYCTOB, IMOACHUTCIIbHBIX OTUYECTOB, IMOACHUTCIbHBIX HAy4YHO-TCXHHUYCCKUX OT'-IéTOB, OT‘IéTOB, IOSACHUTCIIbHBIX TEXHUYCCKHX OT‘léTOB,

3aMUCOK, IPU TTOATOTOBKE
0030pOB, aHHOTAITWH,

3aMUCOK, IIPU MTOATOTOBKE
0030pOB, aHHOTAIINH,

TIOACHUTEJIbHBIX 3AITUCOK, IIPH
TOAITOTOBKE 0030pOB, aHHOTAIINH,

3aMUCOK, IIPU MTOATOTOBKE
0030pOB, aHHOTAITUH,

TMOACHUTEJIbHBIX 3aITMCOK, IIPH
MOJITOTOBKE 0030POB,




cocTaBlieHuH pedepaToB U
O6ubmmorpaduu o TeMaTuke
MPOBOIMMBIX HCCIICOBAHUI.

coCTaBJIeHUH pedepaToB u
O6ubnrorpadun No TeMaTHKe
MIPOBO/IMMBIX HCCIIEIOBAHUM

cocTaBlieHUH pedepaToB U
O6ubnrorpaduu No TeMaTHKe
MIPOBOANMBIX HCCIIETOBAHUM

cocTaBlieHUH pedepaToB U
oubnuorpaduu Mo TeMaTHKe
MIPOBOJIUMBIX HUCCIICIOBAHUIA

aHHOTAIIMH, COCTABJICHUH
pedepaToB u OudaHorpadun
MO TEMATUKE MPOBOAMMBIX

UCCJICIOBAHUM
Ymersn: He ymeer: 3arpyansiercs: Ymeer ¢ noMoib10 Ymeer
n3j1arath 1 KpUTHUICCKHA n3jaratb 1 KPpUTUICCKU n3jiaratb 1 KPpUTUICCKU npemnoaaBarteJisi: CaAMOCTOATECIBbHO:

aHATM3UPOBATH OA30BYIO

aHATM3MPOBATH 0A30BYIO

aHATM3UPOBATH OA30BYIO

nu3jlaratb 1 KPpUTUICCKU

nu3jiaratb 1 KPpUTUICCKU

MH(OPMAHIO MH()OPMAIHIO MH(OpMAIHIO AHAIIM3UPOBATh 0A30BYIO AHAIM3MPOBATH 0A30BYO
HHGOPMAITHIO HH(DOPMAITHIO
3HaTh: He 3naer: ILiioxo 3Haer: Xopomo 3Haer: OTiu4HO 3HaeT:

OCHOBHBIC NTPUHIIATIBI
COCTAaBJICHUSI Pa3/IelIOB HAyYHO-
TEXHHUYECKUX OTUETOB,
MOSICHUTEIIBHBIX 3aMUCOK, IPU
MOJATOTOBKE 0030POB,
AHHOTAIUH, COCTABJICHUM
pedepaToB u 6ubIHOrpaduu mo
TEMATUKE MMPOBOANMBIX
WCCIIEOBAaHUM.

OCHOBHBIE TTPUHITUTIBI
COCTaBJICHUS Pa3/IeNIOB HAYYHO-
TEXHHUYECKUX OTYETOB,
MOSICHUTEIIbHBIX 3aMUCOK, IPU
MOJIrOTOBKE 0030pPOB,
AHHOTAIIMH, COCTABICHUH
pedepaTtoB u budIHOrpaduu Mo
TEMATUKE NPOBOANMBIX
HCCIIEJOBAHUM.

OCHOBHBIC ITPHUHITUITBL
COCTaBJICHUS Pa3€IOB HAYYHO-
TCXHUYCCKUX OT‘IéTOB,
TOSACHUTCJIbHBIX 3aIIUCOK, IIPpH

MTOITOTOBKE 0030pOB, aHHOTAIINH,

COCTaBJICHHH pedepaToB U
oubnuorpaduu Mo TeMaTHKE
IIPOBOJMMBIX UCCIIEIOBAHUM.

OCHOBHBIE TIPUHIIUTIBI
COCTAaBJICHUsI PA3/IeJIOB HAY4YHO-
TEXHUYECKUX OTYETOB,
MOSICHUTEIBHBIX 3aITUCOK, PU
MOJIrOTOBKE 0030pPOB,
AHHOTAIIUH, COCTABICHUH
pedepaToB u OudIHOrpaduu Mo
TEMATUKE IMPOBOANMBIX
HCCIIEAOBaHUM.

OCHOBHBIE ITPUHIIUTIIBI
COCTaBJICHUS Pa3/IEIIOB
HaYYHO-TEXHUIECKUX
OTYETOB, MOSCHUTEIBLHBIX
3aIMCOK, P MTOJTOTOBKE
0030pOB, aHHOTAIHH,
COCTaBJICHHH pedepaToB U
o6ubnuorpaduu Mo TeMaTHKE
IPOBOAMMBIX HCCIEIOBAaHUN.




4. CTpyKTypa u coaep:KaHue THUCHUILINHBI
OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4E€THBIC €AMHUIIBI, /2 YaCOB.

O0BEM TUCHUIIINHBI

Bcero yacos

Ounas ¢opma o0yueHus

2020 r. Habopa

OO0mas Tpy10éMKOCTb 72
AUCHUILINHBI
KonTakTHas pa6ora 28
o0y4aroluxcs ¢ NpenoaaBaTesiMm
(o BMIaM ayIUTOPHBIX Y4eOHBIX
3aHsATHII) — BCero:
B TOM YHCJIE!
Jlexnun 14
MIPAKTUYECKUE 3AHATUS 14
71a00paTOPHBIC 3aHATHS 0
CamocrosiTesibHas padora 44
(CPC) — Bcero:
B TOM YHCIIE!
KypcoBasi pabota -
KOHTpOJIbHAs paboTa -
Bua npomexyTo4HO# aTTeCTANNH 3auer
(3a4yeT/3K3aMeH)
4.1. CTpyKTYypa JTUCHUIINHBI
O4Hoe 00yuenune
[y >=
N Buabl yue6Hoii padoThl, S iz
) B T.Y. CAMOCTOSITEJIbHAS 2 £ . £ =
n/n Eopm o9 A =
ol paboTa CTy1eHTOB, Yac. EEa = =
= DopMBbI TEKYLIEIO| £ = = =
Pazgen n rema 3 & 2 5| BO
S ) KOHTPOJISA s S = 5
AUCIUTLTHHBI = e g = S 2
O =| 38 = E o ycneBaeMocCTH = o I~ 2 s
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Bomnpocsl Ha OIIK-1
ATMocdepHbIe Ta3bl U
JIEKIUU OIIK-3
1 a’pO30JI1 u ux| 8| 2 0 2 OK-3
9KOJIOTUYECKASI POJIb.
P MK-3
Bomnpoce! Ha OIIK-1
ITocTtanoBka  3agaum
JIEKIUU [II1K-1
2 MOJEIIUPOBAHUS 8/ 0 2 4 OK-2
cocraBa aTMoc(hepsl
Pep IK-3
dusznyeckue u Bomnpocs! Ha
XUMUYECKUE JCKITUU
MPOLECCHI, BIUAIOLINE [II1K-1
Ha W3MEHUYHUBOCTh OIlK-3
3 8| 2 0 2
coJiepKaHus OK-5
aTMOC(EepHBIX Ta30B U I1K-3
a’po3oiieit B
aTMocdepe.




Cucrema ypaBHEHUN

Bomnpoce! Ha

OIIK-1

JIEKIUU OIIK-2
4 OanmaHca } ra3oBbIX OK-2
npumMecei atMmocdepsl OK-3
Brnusinue nokaibHBIX Bomnpoce! Ha OIIK-1
5 MPOLIECCOB Ha JICKIINU III1K-1
M3MEHEHHUE COCTaBa I1K-3
aTMOCQephl. OK-5
Bnusinue comneunoi Bomnpoce! Ha IITK-1
5 paauanuu Ha JCKITUU OK-3
pacrpeeneHme OK-5
aTMOC(EepHBIX ra3oB. I1K-3
[Tapamerpuzanus Bomnpocs! Ha
CK(?pOCTeII)Z ’ JIGI;LII/II/I OTIK-1
7 XUMHYECKHX OIIK=3
IIPOLIECCOB B OK-2
I1K-3
aTMocdepe.
Pone  armocdepHoro Bompocsr Ha OIlK-1
8 nepeHoca B JIEKIIUHA [II1K-1
U3MEHYHBOCTH OK-2
cocraBa aTMoc(hepBhl. OK-3
Ponp  BepTHKaIBHOIO Bomnpocs! Ha OIIK-1
9 nepeHoca B JICKIIUH OIIK-3
U3MEHYHBOCTH I1K-3
cocraBa aTMoc(hephl.
UucnenHsle  METOIbI Bomnpocs! Ha OIIK-1
10  |peucHus YpaBHEHUHU JEKIUU II1K-1
OanaHca OK-5
aTMoc(epHBIX Ta30B
Yucnennoe Bomnpocs! Ha
MOJETIMPOBAHUE JIEKIUU OIlK-1
11 |TOKaNbHBIX TpoTIeCCOB OIIK-3
W3MEHEHUS OK-3
XMMHYECKOTO COCTaBa OK-5
aTMocQephl.
Uucnennoe Bomnpocs! Ha
M WPOBaHU KITAH
s - OIIK-3
12 |armocdepHOTO HITK-1
I1K-3
nepeHoca Ha
W3MEHEHHWE  COCTaBa
aTMocQephl.
Bnusinue rioGanbHbBIX Bomnpocs! Ha OIlK-1
13 MIPOLIECCOB Ha JIEKIUU OIIK-3
U3MEHEHHE  COCTaBa OK-2
aTMocQephl. OK-5
Yucnennoe Bomnpocs! Ha
MOJEITUPOBAHUE JEKIUU OIlK-1
14 B3aUMOJICUCTBUS [1I1K-1
¢buznveckux u I1K-3
XUMHYECKHX OK-5

MPOLIECCOB B




aTMocdepe.

UTOTO: 14| 14 44

4.2. Conep:xaHue pa3aesioB JUCHUILTHHBI
4.2.1. Ammocghepnvie 2azvt u a3po3onu u ux IKOJ102UYECKAsL POlb.

Manble ra3el HIDKHEW artMmocdepbl. WX BausHHE Ha cocTaB aTMochephl, SKOJIOTHYECKHE
poOJIeMBI ¢ HUMU CBsi3aHHBIC. [IpOoCTpaHCTBEHHBIE U BPEMEHHBIE MACIITAa0bl H3MEHYMBOCTH MAJTbIX
ra3oB HkHel atMocheprl. OCOOEHHOCTH MepeHoca MajbIX ra3oB B Tponocdepe. MeToibl U3y4eHUs
ra3oBOTO COCTaBa aTMOCQEPHI.

4.2.2. Ilocmanoska 3a0auu mMooenuposanus cocmasa ammocgepel.

AHanuTHYECKHE U YHCIEHHBIC MOIenu aTMochephl. OrpaHHYEeHHOCTh aHATUTHYECKUX MOJISIICH
coctaB arMoc(epsl. JlnarnocTuyeckre U MPOrHOCTUYECKUE MOJICTH cocTaBa aTMocdepbl. HavanbHbie
YCIIOBUS JJIsI YUCICHHBIX MOJelIel coctaBa aTMochepsl. [ paHUYHBIE YCIOBUS I MOJIETICH cocTaBa
aTMOoCQepBhl.

4.2.3. Quzuueckue u xumuueckue npoueccol, 61IUAIOUUE HA USMEHYUBOCHD COOEPHCAHUA
ammocghepruix 2a306 u apo3oneii 6 ammocgepe.

dusznueckue M XUMHUUYECKHE TIPOLIECCHI, OMPENETAIONINEe H3MEHUMBOCTh MAaJbIX Ta30B B
atMocepe. BzaumopeiicTBre u 0oOpaTHbIE CBA3M MEXKAY PU3NYECKUMHU U XMMUUYECKUMU MPOLIECCaMuU
B arMmochepe. EmunHuimpl u3MepeHHi coiepskaHusi Malbix ra3oB B armocdepe. IIpobGnema
MOJIETTUPOBAHUS paclpeaeNeHus] 1 U3MEHYMBOCTH MallbIX Ta30B B HUKHeHW atMmocdepe. [locranoBka
3aja4un. Buasl mojenei.

4.2.4. Cucmema ypasnenuil 6ananca 2a308vlx npumeceii ammocgepot.

OyHIaMeHTalbHbIE 3aKOHBl (PU3MKM Kak OCHOBa JJIi ypaBHEHHH OanaHca aTMoc(hepHBIX
npumMeceil. BeiBoa ypaBHeHMii OanaHca atMoc(epHBIX HpUMeceld Ha OCHOBE 3aKOHA COXPAaHEHUS
Macchl. YpaBHeHMsI OanaHca aTMOC(EpHBIX IpUMecel B TOTOKOBOM M aJBEKTHBHOW (opme.
VYpaBHeHue 6anaHca aTMOC(HEPHBIX MpUMecel B cheprueckoil cucreMe KOOpIuHar.

4.2.5. Bauanue n10KanbHbIX RPOUECCO8 HA USMEHEHUE COCMABA amMocgepbl.

Pacmmpennoe ypaBHeHHe OayaHca atMoc(epHbIX mpumecell. Poib JIOKaJbHBIX MPOLIECCOB B
(dbopMupoBaHUU pacnpeziesieHus: aTMocepHbIX mpuMeceil. BpemeHa xu3Hu aTMOCHEPHBIX TPUMECEH.
MogenupoBaHie OJHOBPEMEHHOTO BIIMSHUS JIOKAJBHBIX U MAacCIITAOHBIX MPOLECCOB Ha M3MEHEHUE
cocraBa aTMOC(hepBhl.

4.2.6. Bauanue conneunoii paduayuu Ha pacnpeoeieHue ammocgepHslx 2azoe.

Pacnipoctpanenue conHeyHoOW panuanuu B 3eMHOM armocdepe. IIpoxokaeHue comHEUHOU
panuanuy 4epe3 IUIOCKO-MIAapajulelbHYI0 M cdepudeckyro arMmocdepy. Omnruyeckas macca
atMocdepsl. [1o7HbII MOTOK KOPOTKOBOJIIHOBOH paauanuu B armochepe. [lapamerpusanus mporeccon
¢dboToauccomany B ypaBHEHUsX OanaHca ra3oBbIX npumeced. PaanannonHblii OanaHc 3emiu Kak
wianeTsl. HarpeB atMocdepbl NMpH TOTJIONIEHUM COJIHEYHOM paavaldil aTMOC(EpHBIMU Ta3aMH.
[TapaukoBeiii ekt u ero mpocrelmias Moaenb. Bo3MylieHue paauanuoHHOro OajaHca MpH
YBEIUYCHUHU KOHIEHTPALUI [IapHUKOBBIX I'a30B.




4.2.7. llapamempu3zayus cKopocmeii XumMuueckux npoueccos 6 ammocgepe.

[IpumeHeHre NPUHLUIIOB XMUMUYECKOM KMHETHKM K MOJECIMPOBAHMIO M3MEHUHMBOCTH COCTaBa
atMocepbl. CTOJIKHOBUTENIbHAS TEOpHs XMMHUYECKHUX IIPOLECCOB B arMocdepe. XUMHUECKUE
peakuuu pasHoro nopsiika. Ilapamerpuzanus ckopocTeil OMMONEKYJISPHBIX XUMUYECKUX PEAKIUi.
TpexmonekynsapHble XUMUYECKHE peakiuu B aTMocdepe. Peakinu MOHOMOJIEKYIIpHOTO pacraia B
atmocdepe. CozaHue CHKaTHIX CXEM XMMHYECKUX PEaKUUi sl 30H ¢ MHTEHCHUBHBIM 3arpsi3HEHUEM.
MeTtoap1 MOIETUPOBAHUS NIEpepacnpeiesieHns: aTMoc(hepHbIX ra30B B PETHOHAILHOM MaciuTale.

4.2.8. Ponv ammocghepnozo nepenoca 6 u3mMeHuu80Cmu cOCmagsa ammocgepol.

l'opuzonranpHblii mepeHoc Maccel B atMmocepe. IIpouecchl, Biusione Ha Tio0aibHOE
nepepacnpeiefieHie Ta30B M a’po3oiieil. Meroasl MoOAENUpoBaHHs TIJI00ATBHOTO IEpeHoca.
[IpoGiema nepeHoca Macchbl uepes3 MOJ0C U METOAbI €r0 MOJICIIMPOBAHHUS.

4.2.9. Ponb 6epmuKanbH020 nepeHoca 8 UsMeH4YU8OCHU coOCmasa ammocgepul.

Oco0eHHOCTH BepTUKAIBHOTO mepeHoca B atMochepe. Cuilbl MiaBy4ecTd M YCTOWYMBOCTH B
atMoctepe. ITloreHrman pans BIUSHUS aTMOCQPEPHBIX MAaJbIX Ta30B HAa HW3MCHCHHS KJIMMATA.
['moGanpHOE MOTEIUIEHWE U BIMSHHME MallbIX Ta3oB Ha 3TOT mporecc. PamuanuonHbie 3Q¢eKThI
aTMocdepHoro a’po3o0iisi. MoenrpoBaHue BIUSHUS MaJIbIX Ta30B HA U3MEHEHUSI KJIMMaTa.

4.2.10. Yucnennvie memoowl peuieHus ypasnenuii 6aianca ammochepHsix 2a3oe.

KoneuHno-pa3HocTHas anmpokcumanus Aud@epeHuanbHbIX ONepaTopoB MOJENel cocTaBa
aTMocdepsl. AMNIMpOKCUMAIMs HPOCTPAHCTBEHHBIX OINEPATOPOB MoOJIENIeH cocTaBa aTrMochepsl.
CMermanHas KpaeBas 3ajja4a coctaBa atMocgepbl. CBeieHne CMEIIaHHON KpaeBoil 3a1aul K 3aade ¢
HayvalbHBIMT JaHHBIMHU (3a1ade Komm). BpemeHnHble MacimiTaObl M BpeMeHa >KH3HHU aTMOC(HEpHBIX
razos. MeTos maroB 110 BpEMEHHU.

4.2.11. Yucnennoe moodenuposanue 10KAIbHbIX RPOUECCOE USMEHEHUA XUMUUECKO20 COCINABA
ammocghepol.

[IpuMeHeHre TPUHIMIIOB XUMUYECKOW KUHETHUKU K aTMOC(HEpHBIM XUMHUYECKUM IMPOIIECCaM.
XKecTkocTh cucTeMbl YypaBHEHHMM OailaHca ra3oBbIX Ipumecel B armochepe. TpebGoBaHus K
YUCJICHHBIM METOJAM pEIICHUS YPAaBHEHUM XUMUYECKOM KUHETHUKU. SIBHBIE M HESBHBIE METOJbI
pelIEHNs] YpaBHEHUN XMMHUYECKOW KUHETHUKHU. [lojlyaHamMTHYEeCKHil KBa3UCTAlMOHAPHBIA  METO[
pELIEHUs] YpaBHEHUW XUMHMUYECKOM KHHETUKHU. [loilyHEesBHBIE HWTEpallMOHHBIE METOIbI PEIICHUS
ypaBHEHUN XUMUUYECKOW KUHETHUKHU B aTMocdepe. MHOromaroBbsie sBHO-HESIBHbIE METObI. MeTo b
BBICOKOT'O TTOPSAKA annpokcumanuu, meron ['upa.

4.2.12. Yucnennoe modenuposanue enuAHUA AMMOCHEPHO20 nepeHoca na usmenenue cocmasa
ammocgepot.

UucnenHoe pelieHre ypaBHEHUN OamaHca ra3oBBIX NMpuUMecei. MeToj ImaroB Mo BpPEMEHH.
MeTton paciieruieHus: ypaBHeHUN OallaHca Ta30BbIX MpuMeceil. MeTon MepeMeHHBIX HallpaBJIeHUN
JUIS pacyeTa IepeHoca ra3oB B aTMochepe. AIBEKTHBHAs U MOTOKOBasi (POpMbI ypaBHEHHUS NEpeHOca
aTMoc(epHBIX Ta30B. MeTobl pelieHHs YpaBHEHHUS MEpeHoca B aaBeKTHBHOU Qopme. Meromabl
pellleHrs ypaBHEHHUs IepeHoca B MoTokoBod ¢opme. IlomynarpanikeBas cxema repeHoca I'a30BbIX
IIPUMECEHN.

4.2.13. Bnusanue 2100anbHbIX NPOUECCO8 HA UMEHEHUE COCMABA AMMOCHepbl.
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B3anmMopeiicTBie T700aNbHBIX U PETMOHAIBHBIX MOJENel cocTaBa arMocdepsl. Monenu Ha
BJIOXKEHHBIX ceTKax. HaualbHble U IpaHMYHBIE YCIOBUSA IJI MOJENIel cocTaBa arMoc(epsl pa3HOro
MmacmTaba. Bpemennble MacmTadbl r100aabHBIX U PErHOHATBHBIX MOJIENIeH COCTaBa aTMOC(EpHI.

4.2.14. Yucnennoe moodenuposanue @3aumooeiicmeus Qu3UUecKux u XUMUUECKUX
npoueccoe 6 ammocghepe.

BiaumopeiictBue ¢Gu3NYECKUX U XUMHUYECKHX IPOLIECCOB B PETMOHAIBLHOM U TJI00aIbHOM
Macmrtabax. BrnusHue cocraBa arMocdepbl Ha M3MEHCHHs KIMMara W MOrojsl. VHTErpupoBaHHOE
MOJEJIIMPOBAHNE OJIHOBPEMEHHOTO HM3MEHEHHUs IOTOJbl, KJIMMara M KadecTBa BO3JyXa. XHUMHKO-
KIIMMaTH4eckue Mojaenu. Mopaenu xumudeckoid moroabl. OHNIaiiH W oduiallH B3auMOJCHCTBUE
MOJIeJIell YUCIEHHOTO MPOTHO3a MOroJbl M KayecTBa BO3JAyXa B IIOOATBHOM U PETMOHAIBLHOM
Macmrabax. MoJenupoBaHHe BIUSHUS ONACHBIX SIBICHUH TMOTOJbI HAa W3MEHEHUS COCTaBa
aTMOChepBhl.

4.3. Cemunapckue, IpaKkTH4ecKue, JadopaTopHble 3aHATHS, HX COJAEPKAHUE

Ne| Ne paszngena TemaTuka 3aHATHH dopma ®opmupyemble
/11| AU CHUILTTUHBI NpOBeJeHUs] | KOMIeTeHUHH
1 1 Arnnpokcumanys NpOU3BOAHBIX M ypaBHeHui| IIpakruueckas OIIK-1,
C YaCTHBIMU IIPOU3BOIHBIMUHU. pabora
2 2
Pemiene ypaBHeHUN XUMHUECKONW KHHETUKH Hpakririeckas OIIK-3,
yp ' paborta [I1K-1
3 3 . OIIK-1,
Annpoxkcumanusi ypaBHEHUH MOAEIH IIpakTruyeckas OITK-3
MepeHoca ra3oB B perHOHAIBHOM MacIiTaoe. paborta K-3 ’
4 4 [IpakTryeckoe U CoIb30BaHUS [IpakTnueckas OIIK-3,
o(dnaitHOBBIX 1 OHJIAIHOBBIX CXEM pabora OK-3
MOJICIIMPOBAHUS KAueCTBa BO3/IyXa.
) ) Cxembl paciieruieHus pU3n4eckux u [IpakTnueckas OIIK-1,
XUMHUYECKHUX MPOIIECCOB. paboTta OI1K-3,
OK-5,
6 6 Pemenvie ypaBHEHHIT N3MEHEHHUS COCTaBa [MpakTdeckas II1K-1,
aTMoc(hephl. pabota OK-3,
OK-5
7 7 MopenupoBaHue B3aUMOIEUCTBUS [IpakTuueckas OIIK-1,
(bU3MYECKUX U XUMHYECKUX MPOIIECCOB B paborta [I1K-1,
aTMocdepe. I1K-3

CemuHapcKuX U 1aOOPATOPHBIX 3aHATUI YUEOHBIM IJIAHOM HE TPEAYCMOTPEHO.
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5. YueOHO-MeTOMMYECKOE o0ecnieYeHre CAMOCTOSATEIbHOM PadoThI CTYIeHTOB U OLl€HOYHbIE
CpeacTBa JJisl TEKYLIEero KOHTPOJISl YCIeBAeMOCTH, MPOMEKYTOYHOM aTTeCTAIMM M0 UTOraM
OCBOCHHS JUCIUILINHBI

5.1. Tekymuii KOHTPOJIb

a). O0pa3ubl TeCTOBBIX 32JJaHMH TEKYLEro KOHTPOJIs

BOHpOCBI Ha JICKIIHUU:

1 Kax manvie eazoel ammocghepwi 6nusarom na cocmag ammocgepul?

2 Kaxkue ocnognbvle npoyeccol 61usom Ha usMeHeHue cocmasa ammocgepol?

3. B uem paznuya eénuanus 2a3zoe u aspo3oeli Ha cocmag ammocgepvi?

4 Kaxue ¢pynoamenmanvuvie 3axonvl onpedensirom ypasHeHus usMeHeHUs. cocmasd
ammocghepol?

5. Ymo makoe smopuunbvle 3a2pa3zHument ammocpepvi?

6. B uem cocmoum npumenenue xumuyeckou KUHEMUKU K ammocgepHuim npoyeccam?
7. Kaxk yuecmv 00nospementoe anusiHue 10KAIbHbIX NPOYECCO8 U NEPEHOCA HA COCMAB
ammocghepol?

8. Kaxk enobanvuvie npoyeccvt Mo2ym noeiusime Ha TOKANIbHbLL COCMA8 ammocghepul?

0). [Ipumepnasi remaTnka pedeparon, 3cce, 10KJIAT0B

Brinmonnenue pecbepaTOB, 9CCC U JOKJIaa0B I10 ,HaHHOﬁ JAUCHUIUIMHE HE IPECAYCMOTPEHO y‘{e6HHM
IIJIAaHOM.

B). [IpyMepHbIe TeMbI KYPCOBBIX Pa00T, KpUTEPUHU OLIEHUBAHUS
BrimonHenue KypcoBbIX pabOT MO JaHHOUN AUCIHUILUIMHE HE MPEAYCMOTPEHO YICOHBIM TIJIAHOM.
5.2. Meroanueckue yKa3aHusl 0 OPraHU3alUui CAMOCTOSATEIbLHOI PadoThI

B Teuenne cemecTpa CTyneHT 0053aH CaMOCTOSITEIBHO IMpopaldaThIBaTh MaTepHall, N3I0KEHHBIH
Ha JIEKIUAX, IS 4Yero PeKOMEHAYETCs MCIOJb30BaTh ClIeIaHHbIe HA JIEKIMAX KOHCIEKThI, U3YYUTh
OCHOBHYI0O ¥ JIONOJHUTEIbHYIO JUTEPATypy, NPEJOCTABICHHBIC IIPENoaBaTesIeM IPe3eHTalun
nexkuuii. OCBOGHHE MaTepHajoB M BHINOJIHEHUE MPAKTUYECKUX PAabOT MPOXOIUT MPH PErysspHBIX
KOHCYJIBTALMSIX C MpEHojaBaTeNieM, JJIsI Yero IPeloCTaBleHa BO3MOXKHOCTh HCIOJIb30BaTh
ynanenHsiit foctyn (MHTEpHET).

5.3. I[IpomMe:KyTOUHBIH KOHTPOJIb: 3a4€T
IlepeyeHb BONPOCOB K 3a4eTy:

1. Beruucauth copepxkaHre aTMOC(EpPHBIX Ta30B MPH 33JaHHBIX OTHOLIECHHSIX CMECH.

2. OueHuTh BpeMsl )KU3HU MEPBUUHBIX aTMOC(HEPHBIX TPUMECEH.

3. Paccuutarh cKOpocTh 00pa30BaHUS BTOPUYHBIX aTMOC(EpHBIX Ta30B TMPH 3aJaHHBIX
KOHIICHTPALUAX MEPBUYHBIX 3 aTMOC(HEPHBIX ra30B?

4. OueHUTh BEpPTUKAJIbHOE IEpeMelIMBaHHEe aTMOC(EpHBIX Tra3oB  MpPH  3aJlaHHBIX
KO3 punreHTax TypOyJIeHTHOCTH.

5. CpaBHuTh aTMOc(hepHbIN IEPEHOC KOPOTKO U AOITOKUBYIINX aTMOC(EPHBIX IpUMeECceH.

6. OueHuTh CKOPOCTh IPABUTALIMOHHOTO OCAXKICHUS a3PO30JIbHBIX YACTHI] Pa3HBIX Pa3MepOB.
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6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneYeHHue TUCIHILINHBI

a) OCHOBHasl JIUTepaTypa:

2. Seinfeld J. Atmospheric chemistry and physics. From air pollution to climate change. — J.Wiley &

1. dusuka wu

xumusa  armochepel. Kypc  nmeknuii. KOM®  VpI'V. 2012

ftp://remotesensing.ru/PhysChemAtm lecturel.ppt.

2. Anosn A.E. MopaenupoBaHue AMHAMUKH M KWHETHUKH Ta30BBIX MPHUMECEH M a’po3ojiel B

atMoctepe — M.:

Hayka. — 2008. - 416 c.

3. Jacob D. Introduction to atmospheric chemistry. 4th  Edition. 2011.
http://acmg.seas.harvard.edu/people/faculty/djj/book/index.html.

4. Flynn G. The Kkinetics of atmospheric ozone. Columbia University. 2012.
http://www.columbia.edu/itc/chemistry/chem-c2407/hw/ozone_kinetics.pdf

0) 1OMOJIHUTE/IbHAS JIUTEepaTypa:

1. Brasseur G., Orlando J.J., Tyndall G.S. Atmospheric chemistry and global change — Oxford

University Press, 1999.

sons, Inc., New Jersey, USA, 2006.
3. Jacobson M.Z. Fundamentals of atmospheric modeling — Cambridge University Press, 2005. — 813

p.

B) NporpamMMHoe odecnieyenne u UHTepHeT-pecypcsl:

NN B W

. DIIEKTPOHHBIN pecypc
. DIIEKTPOHHBIN pecypc
. DIIEKTPOHHBIN pecypc
. DIIEKTPOHHBIIN pecypc
. DIIEKTPOHHBIHN pecypc
. DIIEKTPOHHBIN pecypc
. DIIEKTPOHHBIN pecypc

. http://acmg.seas.harvard.edu/education.html

. http://www.columbia.edu/itc/chemistry/chem-c2407/hw/

. ftp://remotesensing.ru/PhysChemAtm_lecturel.ppt

. http://www.theozonehole.com/aboutus.htm

. http://lwww.learner.org/courses/envsci/unit/text.php?unit=2&secNum=0
. http://www.ccpo.odu.edu/SEES/ozone/oz_class.htm

. http://rpw.chem.ox.ac.uk/atmos.html

13


ftp://remotesensing.ru/PhysChemAtm_lecture1.ppt
http://acmg.seas.harvard.edu/people/faculty/djj/book/index.html
http://acmg.seas.harvard.edu/education.html

7. MeToau4eckne yKazaHus s 00y4YAHOUIUXCS 110 OCBOCHHIO JUCIHIIJIMHBI

Bup yueoHbIX
3aHATHH

Jlexknun
(Tembl Nel-14)

IIpakTuyeckue
3aHATHA
(Temb1 Nel-7)

IHoaroroBka K
3a4ery

Oprann3aunﬂ AEATEJIBbHOCTH CTYACHTA

Hanucanne koHCeKkTa JIGKIUN: KPAaTKO, CXEMAaTHYHO, I1OCIEA0BATEIbHO
(UKCHpOBaTh OCHOBHBIC TIOJOXKEHHS, BBIBOJBI, (OPMYIHUPOBKH,
00001IeHNs; TOMeYaTh Ba)KHbIE MBICIIH, BBIIETATH KIIOYEBBIE CIIOBA,
TEPMUHBI.

[IpoBepka TEpPMHHOB, TOHATHI, TEXHUYECKUX XAPAKTEPUCTUK C
MIOMOIIIbI0 HHTEPHET PECYPCOB C BBHINTMCHIBAHUEM TOJIKOBAHUM B TETPAIb.
O603HauUTh BOMPOCHL, TEPMHUHBI, MaTepHal, KOTOPBIM BBI3BIBACT
TPYJIHOCTH, IMOMETUTh M MOMBITATHCS HAUTH OTBET B PEKOMEH]yeMOM
JuTeparType.

Ecnmu  camocTosiTenbHO HE yHaercs pa3o0paThCsi B MaTepuale,
HeoOxoauMo chOpMyIUPOBaTh BONPOC U 3a7aTh MPENOJaBATENI0 Ha
JIEKIINH, Ha KOHCYJIbTAllUU, UM C UCTIOJIb30BAaHUEM YIaJICHHOTO JOCTYyIa
yepe3 UaTepHeT

[TpopaboTka paboueil mporpaMMel, yueisss 0oco00e BHUMAHUE MESM |
3a/1ayaM CTPYKTYpE U COJICPKAHUIO TUCLUILIIUHBI.

KoncnexktupoBaHue MCTOUHUKOB.

PabGota ¢ KOHCIEKTOM JIEKIUH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIPOCaM, IIPOCMOTP PEKOMEHIyeMOH JIUTEpaTypsl U paboTa ¢ TEKCTOM.
Pemenuie TecTOBBIX 3a/laHUM, PELICHHUE 3a/1a4 U JPYTHe BUIbI paboT.
[Tpu moAroTOBKE K 3a4eTy HEOOXOAMMO OPUEHTHUPOBATHCS HA KOHCIIEKTHI
JIEKINI, pPEKOMEHAYEMYIO JIMTEepaTypy, BOMNPOCHI [Jsl MOATOTOBKH K
3a4eTy U T.J.

8. UndopmannoHHbIe TEXHOJIOTUH, HCIOJIb3yeMble IIPH OCYIIeCTBJIEHHH 00pPa30BaTeJbHOI0
npouecca no JTUCHHUILVINHE, BKJIKYAs NepedyeHb NPOrPaMMHOIo odecnedeHns 1
HH(OPMALMOHHBIX CIPABOYHBIX cHcTeM (MPU HEOOXOAMMOCTH)

Tewma (pazmen)
JUCITUTLIAHBI

OGpa3zoBareabHbIC U
uH(GOPMaILIMOHHBIE TEXHOJIOTUU

[TepeueHs mporpaMMHOT0 oOecredeHus u
MH(OPMAILIMOHHBIX CIIPABOYHBIX CHCTEM

Tembr 1 1 6

nHGOPMAIIMOHHEBIE TEXHOJIOTHHU

1. urenue JIEKITUH c
HCIIOJIE30BaHUEM claii-
MIPE3EHTALNM,

2. OpraHM3aIus B3aUMOJCUCTBHS C
00y4JarImuMucs MOCPEACTBOM
3JIEKTPOHHOM MOYTHI

3. HCHOJIB30BaHHE apXUBOB
JAHHBIX, ACCHUMWJIMPOBAHHBIX B
momenr UK Met Office wu
MERRA2, maker mpHUKIaIHBIX

porpamm, NpeJIHa3HAYeHHBIX IS
aHaJn3a W JUArHOCTUKH BOJIHOBBIX
MPOLIECCOB 51 HEJIMHENHBIX
B3aUMOJICCTBUH B aTMOChepe.
00pa3oBaTeNbHbIC TEXHOJIOTUU

. “HTEpaKTUBHOE B3aUMOJICHCTBUE
nejarora v CTyJIeHTa

2. cOYeTaHUE MHANBUIAYAIBHOIO U

1. ITaker Microsoft Excel, PowerPoint.

2. DNeKTpOHHO-OMOIHOTeUHasl CUCTEMa
I'mapoMereoOmnaiin http://elib.rshu.ru

3. Hcnonb3oBanue caiita kadeapsl
MCTCOPOJIOTHYCCKHUX HpOFHO?,OB:
http://ra.rshu.ru/mps/dwnl/apogor/ Annamuka/
http://ra.rshu.ru/mps/dwnl/apogor/Henunein
BI€_TPOIIECCHI/

4. JlanHb1e pe-aHaIN30B NASA:
http://gmao.gsfc.nasa.gov/research/merra/

5. Jlannblie pe-ananmmzoB NASA:
http://gmao.gsfc.nasa.gov/products/document
sIMERRA File Specification.pdf

6. lannsie pe-ananuzoB UK MET OFFICE
http://badc.nerc.ac.uk/browse/badc/ukmo-
assim

7. Nannbie pe-anamuzoB UK MET OFFICE
http://badc.nerc.ac.uk/help/software/xconv/in
d
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http://elib.rshu.ru/
http://ra.rshu.ru/mps/dwnl/apogor/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0/
http://ra.rshu.ru/mps/dwnl/apogor/%D0%9D%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D1%8B/
http://ra.rshu.ru/mps/dwnl/apogor/%D0%9D%D0%B5%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D0%B5_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D1%8B/
http://gmao.gsfc.nasa.gov/research/merra/
http://gmao.gsfc.nasa.gov/products/documents/MERRA_File_Specification.pdf
http://gmao.gsfc.nasa.gov/products/documents/MERRA_File_Specification.pdf
http://badc.nerc.ac.uk/browse/badc/ukmo-assim
http://badc.nerc.ac.uk/browse/badc/ukmo-assim
http://badc.nerc.ac.uk/help/software/xconv/ind
http://badc.nerc.ac.uk/help/software/xconv/ind

KOJUICKTUBHOT'O 00Yy4YeHUS 8. [Iporpammusriii maker GrADS,
npeJHa3HAuYCHHBIN U1 BU3yalIn3alluu
YEThIPEXMEPHBIX (JOIr0Ta, IUPOTA, BEICOTA
U BpeMsl) pacripeeneHuil
METEOPOJIOTHYECKUX T10JIEeH

9. TpexmepHasi MOAENH OOIIEH HUPKYIISAIIH
CpelHel u BepxHel aTMochepsl

10. Mcnonb3oBaHue caiita labopaTopuu
MOJCJIIMNPOBAHUS CPEAHEN U BEPXHEU
aTMocdepsl U KadeIpbl METEOPOJIOTHUECKUX
nporHo3oB: http://ra.rshu.ru,
http://ra.rshu.ru/mp.

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIINHBI

1.  VYueOnasi ayauTopuu 1Jsi NPOBeJdeHUs] 3aHATUH JEKIMOHHOIO THNA — YKOMIUIEKTOBaHA
CTeIUANTM3UPOBAHHON (yueOHOH) MeOenpio, HabOpOM AEMOHCTPAIMOHHOTO OO0OPYIOBAaHUS U
yueOHO-HarJsAHBIMM ~ [OCOOMsMH,  OOECHEUMBAIOIIMMU  TEMaTHYECKUE  MIUIIOCTPALIUHU,
COOTBETCTBYIOIIME PA0OUNM yUeOHBIM IIpOrpaMMaM JAUCLHUILUIMH (MOIYJIEH).

2. Y4yeOHasi ayqMTOpPHMH JJs NPOBeJeHHUS 3aHATHH CEMHUHAPCKOI0 THIA - YKOMIUIEKTOBaHA
CrenraTu3upoBaHHOld  (yueOHOH) MeOenplo, TEeXHHUYECKHMMH CpPEACTBAMH  OOydYeHUs,
CIy’)KalllUMU JUIsL [IpEJCTaBlIeHUs Yy4yeOHOM HMH(pOpMAalMU, OCHAIIEHHAs KOMIIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOYeHHS K ceTu "MHTepHer" m 0OecrnedeHo J0CTyloM B
3JIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely OpraHu3aluu

3. YuyeOHasm ayauTOpHMsi A8 TPYNNOBBIX W HMHIMBHAYAJbHBIX KOHCYJbTAUMH -
YKOMIUIEKTOBAaHA CIIEHUAIM3UPOBaHHON (y4eOHOI) MeOenbro, TEeXHUYECKUMHU CpeICTBAMU
00y4YeHHUs, CITyKaIllUMU JIJIsl TIpe/ICTaBlIeHs yueOHOH HH(opMaIuy.

4.  VYdyeOHass ayauTopusi AJsl TeKylIero KOHTPOJIA W INPOMEKYTOYHOW AaTTecTAUMH -
YKOMIUIEKTOBaHa CIEUATIN3UpOBaHHON (y4eOHOW) MeOenblo, TEeXHHYECKMMHU CpeICTBaMU
o0y4eHus, CIIy>KalUMH JIJ1sl IPECTaBIeHUs yueOHON HH(pOpMalnu.

5. IlomemeHue sl €caMOCTOATEIbHOW PadoThl — YKOMIUIEKTOBAHO CIIEUATIN3UPOBAHHON
(yueOHoi1) MeOenblo, OCHAILIEHO KOMIBbIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHUS K
cetu "HHTepHer" M  obecrnedyeHO JIOCTyIOM B 3JIEKTPOHHYIO  MH(OPMAIMOHHO-
o0pa30BaTeNbHYI0 Cpey OpraHu3aIiu.

10.0co0eHHOCTH OCBOCHM S TUCHUIIMHBI 11l HHBAJIU/I0B U JINL C OTPAHNYEeHHBIMH
BO3MOYKHOCTSIMHU 3710POBbSI

OOyuenne 00y4aroIMXCcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI [P HEOOXOIMMOCTHU
OCYIIECTBIISICTCS Ha OCHOBE a/IalTUPOBAHHON paboueil mporpaMMBbl ¢ HCHOIb30BAHNUEM CIIEUATBHBIX
METOJIOB OO0Yy4YeHMS M JUAAKTHUECKUX MAaTepHalioB, COCTABIEHHBIX C YYE€TOM OCOOEHHOCTEH
NCUXO(U3UUECKOT0 PA3BUTHUS, WHIMBUAYAIBHBIX BO3MOXHOCTEH M COCTOSHHUS 30pPOBbS TaKHX
oOyyJaroruxcsi (00ydaromerocs).

ITpu onpenenenuu GopMbl MPOBEACHUS 3aHATHH C 00Y4alOUMMCA-UHBAIUOM YUUTHIBAIOTCS
pPEKOMEHalMK, COJAEpXKalecsT B HMHAMWBHUIyalbHOM mporpamMme peaOWIMTalMM —HMHBAIW/A,
OTHOCHUTEJIBHO PEKOMEH/I0BAaHHBIX YCIOBHUH U BUJOB TPYJa.

[Tpu HeoOxomuMmocTH i OOyYaOLIUMXCS M3 YHUCJIa MHBAIMIOB M JIUI[ C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH  37I0pPOBBSl CO3JIAIOTCSl CIIELUalIbHBIe pa0oyle MecTa C Y4YeTOM HapylIeHHBIX
GyHKIUH ¥ OrpaHUYEeHUN KU3HEAEITeIbHOCTH.
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