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1. Ilesii OCBOECHHUSA AU CIIATLIMHBI

Hucnunnmna «MojenupoBaHue cocTaBa aTMoc(hepbl MOJSIPHBIX PETHOHOBY  SIBJISETCS
OJTHOW M3 OCHOBHBIX JHCUHUIUIMH CIIEHUATU3AINH, (OPMHUPYIONIMX KOMIIETCHIIMH MarucTpoB IO
HarnpasieHuto 05.03.05 — IlpuxnamHas THAPOMETEOPOJIOTHS, OOYYAOIIUXCS IO MPOQHUITIO
NOJArOTOBKU — ABHAIIMOHHAs! METEOPOJIOTHUSl.

Lenp [OUCHUIUIMHBI — OCBOGHHME OOyYarOIIMMHCA 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 TMPUMEHEHHS pe3ylbTaTOB THUJIPOJUHAMHYECKOTO MOJEIMPOBAHUS  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

Hucnummaa  «MojenupoBaHue coctaBa arMocepbl TMOJISIPHBIX PETHOHOB» IS
HarnpaBiaeHuss mnoxaroroBku 05.03.05 — IlpuknagHas THUAPOMETEOPOTIOTHS OTHOCHUTCS K
(baKkyJIbTaTUBHBIM JUCHUIIMHAM 10 MPOQUITIO MTOATOTOBKUA « ABHAIIMOHHASI METEOPOJIOTHS.

Jlis  ocBOeHHMS MJAHHOW JUCIHMIUIMHBL, OOydYaromuecs OJDKHBI OCBOUTH Pa3fielibl
mucrmuine:  «Dusukay, «MHDOpMmarukay, «BerauciuTenbHas MaTeMaTHKa», «MareMmaTuka
(Teopusi BEpPOSTHOCTH M CTAaTHCTHKA)», «JlmHamudeckas Mereoposorus», CTaTHCTHYECKUE
METOJIbl aHaJM3a T'HAPOMETeoposiorThuecKkoil nHpopmanum», «l'eopusuka», «HHOCTpaHHBIN
SI3BIKY.

,Z[I/ICHI/IHJ‘II/IHa «MopenupoBaHue cocTaBa aTMOC(epbl MOJSIPHBIX PETHOHOBY SIBIIAECTCS MOJIC3HOM IS
OCBOCHHMS JNUCUUIUIMH: «MoJenupoBaHue MPUPOAHBIX MPOUECCOB», «TEXHUYECKHE ACTIEKTHI
TUAPOJUHAMUYECKOTO MOJCIUPOBAHUS aTMOC(EPHBIX MPOIECCOBY, «YUCIECHHBIE METOIBI,
UCIIONIb3yeMbIe B aTMOC(EPHBIX MOJENAX», «J{OMOTHUTENbHBIE pa3felibl YUCICHHBIX METOJOB
pemieHuss 3a7a4  TUIAPOJAMHAMHUKNA», «ACCUMUISIIIUAS THAPOMETEOPOJIOTHUECKUX JTaHHBIXY,
«HucrneHHple METOABl MAaTEMaTUYECKOTO MOJECIUPOBAHUS», «YCBOCHHUE NAHHBIX HAOIIOJIEHUN
TUJPOJAMHAMHUYECKUMH MOJETAMI», «YUCIEHHOE MOAEIMPOBAHUE NPOLECCOB NEpeHOoca U
TpaHcopMaIiK ra30BbIX MpuMeceity, «MoaenupoBanue o0mIel MUPKYISIIUA aTMOC(EpPhI».

3. Komnerenuun o0y4aromerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHUS JMCIUIIIHHBI

[Iporiecc wu3yueHWs JUCHUIUIMHBI HampaBieH Ha (HOpPMHpPOBAHHE  CIETYIOIINX
KOMIIETCHITAH:

Kon Komnerenuus
KOMIIETeHIINH
CIIOCOOHOCTBIO aHAJIM3UPOBATh U MHTEPIIPETHPOBATH JTAHHBIE
OIIK-5 HATYPHBIX U TA0OPATOPHBIX HAOIIOACHUN, TEOPETUUECKUX PACUETOB U
MOJICIIMPOBAHUS
MK-2 CIIOCOOHOCTBIO TTPOTHO3UPOBATH OCHOBHBIE MTApaMeTPhl aTMOC(hEPHI,

OKC€aHa M BOJ CYIIIXM Ha OCHOBC ITPOBCACHHOI'O aHAJIM3a HMEIOIIEHCS




‘ ‘ uHpOopMaIMU

B pe3yJIbTaTe OCBOCHUA KOMHeTeHHI/Iﬁ B paMKax JUCHUIIIIMHBI «MO,H@J'IPIpOBaHI/IC cocTaBa aTMOCCI)epLI
TIOJIAPHBIX PETHOHOBY 00YUAOIIUICS TOTKEH:

3HaTh:
— (QU3MYECKYH0D M  MAaTeMaTHYeCKYI0 IIOCTAHOBKY 3aJladyd  THUAPOJIUHAMHUYECKOTO
MOJIEIMPOBAHMS aTMOC(HEPHBIX PU3NIECKUX U XUMUYECKUX MPOLIECCOB,;
— CHCTEMBI KOOPJIMHAT, UCITOJIb3YIOIIMECS B THIPOIHHAMUYCCKOM MOJICITMPOBAHHUH;
— METO/IbI AlIIIPOKCUMALIUH YPABHEHUN C IIOMOILBIO KOHEYHBIX PA3HOCTEM
— METO/IbI aHAJIM3a KOHEYHO-Pa3HOCTHBIX CXEM;
— c1oco0bI OOPHOBI ¢ BEIYMCIUTEIBHBIMU OIIMOKAMHU, BO3HUKAIOIIMMU MPH HHTETPUPOBAHUU
YpaBHEHUH THAPOTEPMOIUHAMHUKN aTMOC(hEphl YHCICHHBIMUA METOIAMHU;
— YUCJICHHBIC MCTOIbI I/IHTCI‘pI/IPOBaHI/ISI ypaBHeHI/Iﬁ FI/IIIpOI[I/IHaMI/I‘IGCKI/IX MOI[CJICﬁ.

YMers:
— pa3pabaThIBaTh AITOPUTMBI THIPOANHAMUYECKOTO MOICIUPOBAHHS COCTaBa aTMOC(EPHI;
— NPUMCHSATh COBPEMCHHBIC YHMCJICHHBIC METOJbI M JIPYTUE KOJMYSCTBEHHBIC TEXHOJOTHU B
Hay4YHBIX UCCIIEOBAHMIX U MPOTHOCTUYECKUX Pa3pabOTKaX MO YUCICHHOMY MOJICIUPOBAHUIO
M3MEHYMBOCTHU COCTaBa aTMOC(hepsl,
— TOJBH30BAThCS YMCICHHBIMU MOJICIISIMU COCTaBa HIDKHEH U cpeqHel aTMocepsl;
— MPOBOJIUTH YHCJICHHBIC AKCIEPUMEHTHI IO MOJCIMPOBAHMIO HM3MEHYUBOCTH COCTaBa
aTMocQepBhl.
— aHAJIM3UPOBATH PE3YJIbTATHI YHCICHHBIX PACUCTOB M3MEHEHHS COCTaBa aTMOC(EpHI;

Buaners:
— COBPEMEHHBIMH METOJaMHU YHCJIEHHOIO IPOrHO3a Ta30BOT0 M a3pO30JBHOIO COCTaBa
aTMocdepsl;
— crnocobaMu yuyeTa B3aMMOJAEHCTBHS (PU3MUECKUX M XUMHUYECKUX IPOLECCOB B HIKHEH
atmocdepe.
— METOJIMKOM 00pabOTKM pe3yabTaTOB FMAPOJMHAMUYECKOTO MOICIUPOBAHNUS;
— MCTOAaMU BU3yalIU3aluU PE3YJIIbTATOB TMAPOANHAMUYCCKOTO MOACTIUPOBAHUA
aTMOC(EPHBIX MPOLIECCOB.

HMeTh npeacTaBieHue
O COCTOSAHHUH Haquoﬁ HpO6J’I€MI)I U3MCHCHUA COCTaBa aTMocq)epBI 1 BIIMAHHUN U3MCHYHUBOCTH
COACPIKaHUA aTMOC(l)epHBIX rasoB u a3p030nel71 Ha COCTOSAHHUC Oprn(a}omeﬁ cpeabl U
O9KOHOMHYECCKOC pa3sBUTHUC.

OcHOBHbIE TpPU3HAKU OCBOEHUS (OPMUPYEMBIX KOMIIETEHIMM B pe3ylbTaTe OCBOEHUS
JTUCHUTUTMHBI «MoIeTMpOBaHNE COCTaBa aTMOC(EPHI MOJSPHBIX PETMOHOBY» CBEJCHBI B TAOIUIIE.



CooTBeTCTBHE ypOBHeﬁ OCBOCHHSA KOMIICTCHIHUH IVIAHUPYEMBIM pe3yJjabTaTaM oﬁyqemm U KPUTCPUAM UX OLCHUBAHUA

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 | BJajeeT: - aHAJIM30M ME30MACIITaOHBIX| - aHATH30M
(YpOBeHb) SIBJICHU, SIBIICHUI, - aHAJIM30M ME30MaCIITA0HBIX | SIBICHUIA, Me30MacIITabHBIX
OIIK-5 - HaBBIKaMH pabOTHI € - HaBBIKaMU paboTHI ¢ SIBIICHUM, - HaBBIKaMU paboTEHI ¢ SIBIICHUIA,
3JIEKTPOHHBIMH 0a3zaMu AJIEKTPOHHBIMU 0a3aMu - HaBBIKaMH paboTEHI ¢ 9JIEKTPOHHBIMH 0a3aMu - HaBbIKaMU paboTEHI ¢
JTAHHBIX JTaHHBIX ANIEKTPOHHBIMH 0a3aMU JaHHBIX | JAHHBIX 9JIEKTPOHHBIMH 0a3aMu
JAHHBIX
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 CTaTHCTUYECKOT O CTaTHCTUYECKOTO CTaTHCTUYECKOTO CTaTHCTUYECKOTO
MOJIEJIMPOBAHMS TIPOIIECCOB | MOJENHUPOBAHUS MPOILIECCOB | MOJEIHMPOBAHUS MPOIIECCOB MOJIEJIMPOBAHMS TPOIIECCOB | MOJEIHPOBAHUA
atMocdepsbl. aTMoc(epsbl. aTMocepsbl. aTMocepsbl. POIECCOB aTMOChEpHI.
3HaTh: He 3naer: ILnoxo 3HaeT: Xopouo 3HaeT: OTiM4HO 3HaeT:
OCHOBHBIE TPHHLIUIIBI OCHOBHBIE IPHHIUIIBI OCHOBHBIE ITPUHIUIIBI KOHTPOJIS| OCHOBHBIE IPHHIIUIIBI OCHOBHBIE TPHHIIUIIBI
KOHTPOJIA KayecTBa JaHHBIX | KOHTPOJIS KauecTBa JAHHBIX | KAa4eCTBAa JAHHBIX U3MEPEHUN | KOHTPOJISA Ka4ecTBa JaHHBIX | KOHTPOJIS KauecTBa
WU3MEPEHUN H3MEPEHUN A3MEPEHUIM JTAHHBIX U3MEPEHUN
Bropoii | Baagers: He Biapneer: HenocraTouno Xopowo Biaageer: CBoOoaHo BiIafieeT:
STarll HasrikaMu cocTaBiieHuS Hasrikamu cocraBiaeHHS BJajaeceT: Hasrikamu cocraBieHus Hasrikamu cocTaBiieHus
(ypOBeHL) pa3aeyoB HAYYHO-TEXHUICCKUX Ppa3acioB HAYYHO-TEXHUYCCKUX HaspIxaMu cOCTaBICHUS pa3zieson Pa3aAciIOB HAYYHO-TEXHUYCCKUX Pa3acioB HAYYHO-
HK_2 OTUYCTOB, IMOACHUTCIIbHBIX OTUYECTOB, IMMOACHUTCIIbHBIX Hay4YHO-TEXHUYCCKHUX OT‘IéTOB, OTYCTOB, INOACHUTCIIbHBIX TEXHUYCCKHUX OTUYCTOB,

3aMKCOK, TIPH MOJTOTOBKE
0030pOB, aHHOTAIINH,
cocTaBJieHuH pedeparoB U

3aIHCOK, MPH MMOJITOTOBKE
0030pOB, aHHOTAIHIA,
cocraBieHun pedepaTos u

TIOSICHUTEIIBHBIX 3aIUCOK, ITPH
MOATOTOBKE 0030pOB, aHHOTAIINH,
COCTaBJICHIH pedepaToB u

3aIHUCOK, MPH MMOJITOTOBKE
0030pOB, aHHOTAIIUH,
COCTaBJieHHH pedepaToB U

MOSICHUTEIIbHBIX 3aMUCOK, IPU
MTOJITOTOBKE 0030pOB,
AHHOTAIIUH, COCTABICHUH




O6ubmuorpadum 1Mo TeMaTuke
MPOBOIUMEIX HUCCIICIOBAHHU.

oubmorpadun Mo TeMaTukKe
MIPOBOJIUMBIX HUCCIICTOBAHUIMA

o6ubmmorpadum 1Mo TeMaTuke
MIPOBOJIUMBIX HUCCIICIOBAHMIA

O6ubmuorpadum Mo TeMaTuke
MIPOBOJIUMBIX HUCCIICIOBAHMIA

pedeparoB u oudmorpadun
MO TEMATUKE MPOBOAMMBIX

UCCJICIOBAHUH
Ymersn: He ymeer: 3aTpyansiercs: Ymeer ¢ noMoib10 Ymeer
n3jaratb U KpUTUYCCKU n3jiaraTb U KpUTUICCKU n3jiaraTb U KpUTHICCKU npenoaaBarteJisi: CaAMOCTOATECIBbHO:

aHATM3UPOBATH OA30BYIO

aHATM3MPOBATH 0A30BYIO

aHATM3UPOBATH OA30BYIO

nu3jiaratb 1 KPpUTUICCKU

n3jiaratb 1 KPpUTUICCKU

MH(OPMAHIO MH()OPMAIHIO MH()OpMAIHIO AHAIIM3UPOBATh 0A30BYIO AHATM3MPOBAThH 0A30BYIO
HHGOPMAITHIO HH(DOPMAITHIO
3HaTh: He 3naer: ILiioxo 3Haer: Xopomo 3Haer: OTiu4HO 3HaeT:

OCHOBHBIE ITPAHIIUIIBI
COCTaBIICHUS PA3/ICJIOB HAYYHO-
TEXHUYECKUX OTUETOB,
HOSICHUTENBHBIX 3aIIUCOK, TIPH
HO/ATOTOBKE 0030pOB,
AQHHOTALMH, COCTABJICHUH
pedepaToB u 6ubIHOTrpadun MO
TEMaTHKe IPOBOIUMBIX
HCCJICIOBAHUM.

OCHOBHBIE ITPUHIINIIBI
COCTABIICHUS Pa3AeNIOB HAYYHO-
TEXHUYECKUX OTUYETOB,
MOSICHUTEIIBHBIX 3AIUCOK, IPH
MOATOTOBKE 0030pOB,
AHHOTAIMH, COCTaBJICHUH
pedepaToB u OubIHOTrpadun 1Mo
TEMAaTHKE MPOBOJAUMBIX
HCCIIEI0BaHUM.

OCHOBHBIE IPUHITUIIEI
COCTaBJICHUS Pa3/ie€JIOB HAyYHO-
TEXHUYECKUX OTUYETOB,
MOSICHUTEIBHBIX 3aIIUCOK, IIPU

MTOITOTOBKE 0030pOB, aHHOTAIINH,

COCTaBJICHHH pedepaToB U
O6ubnmorpaduu 1Mo TeMaTHKe
IIPOBOJMMBIX UCCIIEIOBAHUM.

OCHOBHBIE ITPUHIIMIIBI
COCTaBJICHHS Pa3/ieJIOB HAy4YHO-
TEXHUYECKUX OTUETOB,
MOSICHUTEIIBHBIX 3aIIUCOK, TIPH
MOATOTOBKE 0030pOB,
AQHHOTALMH, COCTABJICHUH
pedepaToB u OubIHOTrpadH MO
TeMaTHKe TPOBOIUMBIX
UCCJICJOBAHUMN.

OCHOBHBIE ITPUHIIUTIIBI
COCTaBJICHUSI PA3/IEIIOB
HaYYHO-TEXHUIECKUX
OTYETOB, MOSCHUTEILHBIX
3aIMCOK, P MOJTOTOBKE
0030pOB, aHHOTAIWH,
COCTaBJICHHH pedepaToB U
o6ubnuorpaduu Mo TeMaTHKE
IPOBOAMMBIX HCCIIEIOBAaHUMN.




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

O0BEM TUCHUIIIUHBI

Bcero yacos

Ounas ¢opma o0yueHus

2019 r. nHabopa

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
N Buanbl yuedHoii paboThl, 2 =
[1]
- B T.4. CAMOCTOSITeJIbHAS 2 S . 2 =
n/n Eopm o9 A =
ol paboTa CTy1eHTOB, Yac. EEa = =
= DopMBbI TEKYLIEIO| £ = = =
Pazgen n rema 3 Sz 5| B
= ] KOHTPOJIsI RS S = 5
AUCHHUIIMHBI = - =¥ =
I = 25 = £ o ycreBaeMoCTH 2o i =
= =" = 3}
2582 & ThRE
) v R & < Lg Eq =
R ORE| O a &
ATMOc]epHbIe Tra3bl U Bomnpocs! Ha OIIK-5
1 a’po30JIH1 u ux| 7| 2 0 2 JIEKIUU K-2 '
9KOJIOTHYECKasl POJIb.
[TocranoBka  3amauun Bomnpocs! Ha
OIIK-5,
2 MOJICIIUPOBAHUS 7| 2 2 4 JIEKINH K-2
cocraBa aTMoc(epsl
dusznyeckue u Bomnpoce! Ha
XUMUYECKUE JEKITUU
MPOLIECCHI, BIIMSIOIINE
Ha U3MEHYHUBOCTD OIIK-5,
3 7| 2 0 2
coJiepKaHus I1K-2
aTMoc(epHBIX Ta30B U
a’po3osieit B
aTMocdepe.
Cucrema ypaBHEHUU Bomnpocsr Ha OIIK-5,
4 7| 0 2 4
Oaimanca ra3oBBIX JIEKIUHU [1K-2




npuMecei aTMochepsl

Brusane nmoxaabHBIX
MPOIECCOB Ha
H3MCHCHHUE COCTaBa
aTMOChepBhl.

Bomnpocs! Ha
JEeKIHUN

OIIK-5,
[1K-2

Bnusgane comneuHoin
paauanuy Ha
pacrnpeneneHue
aTMOC(EPHBIX Ta30B.

Bomnpocs! Ha
JEKIUU

OIIK-5,
[1K-2

[TapameTrpuzanus
CKOpocCTei
XUMHYECKHX
MIPOLIECCOB B
aTMocdepe.

Bomnpocs! Ha
JEKLIUU

OIIK-5,
I1K-2

Pons  armocdepnoro
nepeHoca B
U3MEHYHBOCTHU
cocTtaBa aTMoc(hephl.

Bompocsr Ha
JEKIUU

OIIK-5,
I1K-2

Pons  BepTukanbHOTO
HepeHoca B
U3MEHYHBOCTHU
cocTtaBa aTMOc(hephl.

Bompocsr Ha
JEKIUU

OIIK-5,
I1K-2

10

YucneHHple  METOIBI
peuieHuss  ypaBHEHUH
OanaHca

aTMoc(epHBIX ra30B

Bompocsr Ha
JEKIUU

OIIK-5,
I1K-2

11

Hucnennoe
MOJICTTUPOBAHUE
JIOKAJIbHBIX MPOIIECCOB
N3MCHCHUA
XUMHYECKOTO COCTaBa
aTMoC(QepBl.

Bomnpocs! Ha
JAEKIUU

OIIK-5,
[1K-2

12

Yucnennoe
MOJIETTUPOBAaHUE
BIIMAHUA
aTMOC(epHOro
nepeHoca Ha
U3MEHEHHE  COCTaBa
aTMoc(ephl.

Bomnpocs! Ha
JICKLIUH

OIIK-5,
[1K-2

13

BnusiHue rioGanbHBIX
IIPOLIECCOB Ha
U3MEHEHHE  COCTaBa
aTMoc(ephl.

Bormnpocs! Ha
JEKIUU

OIIK-5,
[1K-2

14

Hucnennoe
MO/JICIIUPOBAHUE
B3aUMOJICHCTBHS
(bU3UIeCKUX u
XUMHYECKUX
MIPOIIECCOB B
arMocdepe.

Bormnpocs! Ha
JEKIUU

OIIK-5,
[1K-2
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4.2. Conep:xaHue pa3aesioB IUCHUILTHHBI
4.2.1. Ammocghepnuie 2azvl u aIpo3oau u ux IKOJ102U4eCKas pob.

Manble ra3el HIDKHEW artMmocdepbl. Mx BausHHE Ha cocTaB aTMochepbl, SKOJIOTHYECKHE
poOJIeMBI ¢ HUMU CBsi3aHHBIC. [IpOoCTpaHCTBEHHBIE U BPEMEHHBIE MACIITA0bl H3MEHYMBOCTU MAJIbIX
ra3oB HKHeH atMocdeprl. OCOOEHHOCTH MepeHoca MajbIX ra3oB B Tponocdepe. MeToibl U3y4eHUs
ra30BOTO COCTaBa aTMOCQEPHI.

4.2.2. Ilocmanoska 3a0auu mMooenuposanus cocmaea ammocgepul.

AHanuTHYECKUE U YHCIEHHBIC MOenu aTMochephl. OrpaHUYEeHHOCTh aHATUTHYECKUX MOJIEIeH
coctaB arMoc(epsl. JlnarnocTuyeckue U MPOrHOCTHYECKUE MOJICTH cocTaBa aTMocdepbl. HavansHbie
YCIIOBUS JJI YMCICHHBIX MOJeliell coctaBa aTMochepsl. [ paHUYHBIE YCIIOBHUS I MOJIETICH coCcTaBa
aTMOoCQepBhl.

4.2.3. Quzuueckue u xumuueckue nPoueccol, 6IUAIOUUE HA USMEHYUUBOCHD COOEPHCAHUA
ammocghepruix 2a306 u apo3oneii 6 ammocgepe.

dusznueckue W XHMHUYECKHE TIPOLIECCHI, OMPEACNAIONINE W3MEHYMBOCTh MajbIX Ta30B B
atmocgepe. BzaumogeiicTBue 1 0oOpaTHbIe CBA3U MEXKAY PU3NYECKUMHU U XUMUUYECKUMU MPOLIECCaMU
B arMmochepe. EnunHuipl u3MepeHHi coiepikaHusi Malbix ra3oB B armocdepe. IIpobGnema
MOJICIIMPOBAHUS PACIPEACIICHUs] 1 M3MEHUMBOCTH MaJIbIX Ta30B B HWXKHeH atMocdepe. IlocranoBka
3aja4un. Buasl Mojenei.

4.2.4. Cucmema ypasnenuil 6ananca 2a308vlx npumeceil ammocgepot.

OyHIaMeHTalbHbIE 3aKOHBl (PU3MKM Kak OCHOBa JJIsi ypaBHEHHH OanaHca aTMochepHBIX
npumMeceil. BeiBoa ypaBHeHMii OanaHca atMoc(epHbIX IpHUMeceldl Ha OCHOBE 3aKOHAa COXpaHEHHUs
Maccel. YpaBHeHMsI OanaHca aTMOc(EpHbIX IpUMecel B IOTOKOBOM M aJBEKTHBHOW (opme.
VYpaBHeHue OanaHca aTMOC(HEPHBIX MpUMecel B cheprueckoil cucreMe KOOpIuHar.

4.2.5. Bausanue n10KanbHbIX RPOUECCO8 HA USMEHEHUE COCMABA amMocgepbl.

Pacmmpennoe ypaBHeHHe Oananca atMocdepHbIX mpuMeceil. Ponb TOKalbHBIX MPOILIECCOB B
(dhopMHUpOBaHHUH pacripeiesieHus] aTMOChEpHBIX TpuMeceii. BpeMena xu3Hu aTMochepHBIX TpUMECEH.
MonenupoBaHue OJHOBPEMEHHOTO BIMSHHS JOKAIBHBIX M MAacCHITa0OHBIX MPOIECCOB Ha M3MEHEHUE
cocraBa aTMOC(hepBhl.

4.2.6. Biusanue conneunoil paduayuu Ha pacnpeoesienue ammochepuuix 2azos.

Pacnipoctpanenue conHeuHoi panuanuu B 3eMHON atmocdepe. [IpoxokneHue colHEeYHON
panuanuu 4epe3 IUIOCKO-TIapajulelbHYyl0 M cdepudeckyto armocdepy. Omnruyeckas macca
atMocdepsl. [1omHBIN TOTOK KOPOTKOBOJIHOBOM paauanuu B atMmocdepe. [lapamerpusarus nporeccos
¢doronucconmany B ypaBHEHHsIX OajiaHca Tra3oBbIX npumeceil. Paguannonsslii 6amanc 3emin Kak
iaHeTel. HarpeB atMocgepbl mpH NOTJIOUIEHHM COJHEYHOM paauanuu aTMoc(epHbIMH Ta3aMH.
[TapuukoBelii 3pdexkr u ero mpocreiimas Mmozens. Bo3MmyleHue paguallMOHHOTO OallaHca MpU
YBEJIMYEHUHU KOHIEHTPAIMi TaPHUKOBBIX I'a30B.

4.2.7. ITapamempuzayus ckopocmeii XuMuueckux npoyeccos 6 ammocgepe.



[IpuMeHeHne MPUHLKIIOB XUMUYECKOH KMHETHKU K MOJEIMPOBAHMIO M3MEHUMBOCTU COCTaBa
atMochepsl. CTOJIKHOBUTENIbHAS TEOPHs XMMHUYECKUX IIPOLECCOB B arMocdepe. XUMHUECKUE
peakuuu pasHoro nopsiika. Ilapamerpuzanus ckopocTeil OMMONEKYJISPHBIX XUMUYECKMX PEAKIUH.
TpexmonekynsapHble XUMUYECKHE peakiuu B aTMocdepe. Peakiinun MOHOMOJIEKYIIpHOTO pacraia B
atmocdepe. CozaHue CKaTBIX CXeM XUMHYECKUX PEaKIMU 7S 30H C HMHTEHCUBHBIM 3arpsi3HCHUEM.
MeTtoap1 MOIETTUPOBAHUS NIEpepacnpeiesieHns: aTMoc(hepHbIX ra30B B PETHOHAILHOM MaciuTale.

4.2.8. Ponv ammocghepnozo nepenoca 6 u3smMeHuu80Cmu cocCmasa ammocgepol.

lopuzonraneHblii mepeHoc Maccel B atMmocepe. Ilpouecchl, Biausione Ha Tio0aibHOE
nepepacnpeiefieHie Ta30B M a’po3oiieil. Meronsl MoOAENUMpoBaHHs TINI00ATBHOTO IEpeHoca.
[IpoGema nepeHoca Macchbl uepes3 MOJ0C U METOAbI €r0 MOJICIIMPOBAHHUS.

4.2.9. Ponb 6epmuKkanbHo2o nepeHoca 6 UsMeH4ugoCHmu cocmaea ammocgepul.

Oco0eHHOCTH BepTUKAIBHOTO mepeHoca B atMochepe. CHulbl MIaBy4YeCcTH M YCTOWYMBOCTH B
atMoctepe. ITloreHrman pans BIUSHUS aTMOCQPEPHBIX MaJbIX Ta30B HAa HW3MCHCHHS KJIMMATA.
['moGanpHOE MOTEIUIEHWE M BIMSHHME MallbIX Ta3oB Ha 3TOT mpouecc. PagmanuonHbsie 3QQeKTh
aTMocdepHoro a’po3o0sisi. MoenrpoBaHue BIUSHUS MaJIbIX Ta30B HA U3MEHEHUSI KJIMMaTa.

4.2.10. Yucnennsvie memoowl peuieHus ypasnenuii 6aianca ammochepHuix 2a3oe.

KoneuHno-pa3HocTHas amnmpoxkcumanus AuQQepeHlnanbHbIX OIepaTopoB MOJIENeH cocTaBa
aTMocdepsl. AMNIMpOKCUMAIMs HPOCTPAHCTBEHHBIX OINEPATOPOB MoOJIENIeH cocTaBa aTrMochepsl.
CMemanHas KpaeBas 3aja4a cocraBa arMocgepbl. CBeieHuEe CMEIIaHHON KpaeBoil 3a1auk K 3ajade ¢
HayvalbHBIMT JaHHBbIMU (3anade Komm). BpemeHnHble MaciiTaObl M BpeMeHa >KU3HHM aTMOC(hEpHBIX
razos. MeTos maroB 110 BpEMEHHU.

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

[IpuMeHeHrne TPUHIUMIOB XUMUYECKOW KUHETHUKU K aTMOC(HEpHBIM XUMHUYECKUM IMPOIIECCaM.
XKecTkocTh cucTeMbl ypaBHEHHM OailaHca ra3oBbIX Ipumeceil B armochepe. TpebGoBaHus k
YUCJICHHBIM METOJAM pELICHUS YPAaBHEHUM XUMUYECKOM KUHETUKU. SIBHbIE M HESBHBIE METOJbI
pelICHNs] YpaBHEHUN XMMHUYECKOW KUHETHUKHU. [loslyaHamMTHYeCKHii KBa3UCTAlMOHAPHBIA  METO[
pELEHUs] YpaBHEHUW XUMHMUYECKOM KHHETUKHU. [lojlyHEesBHBIE HWTEpallMOHHBIE METOJBI PEIICHUS
ypaBHEHUN XUMUUYECKOW KUHETHUKHU B aTMocdepe. MHOromaroBsie sBHO-HESIBHbIE METObI. MeTo b
BBICOKOT'O TTOPSAKA anmpokcumanuu, merox ['upa.

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

UucnenHoe pelieHre ypaBHEHUN OamaHca ra3oBbIX NMpuUMecei. MeToj ImaroB Mo BpPEMEHH.
MeTton paciieruieHust ypaBHeHUN OallaHca Ta30BBIX MpuMeceil. MeTon MepeMEeHHBIX HaIlpaBJICHUN
JUIS pacyeTa IepeHoca ra3oB B aTMochepe. AIBEKTHBHAs U MOTOKOBasi (POpMbI ypaBHEHUS IIEpeHoca
aTMoc(epHBIX Ta30B. MeToAbl pelleHus YpaBHEHHUS MEpeHoca B aaBeKTHBHOU (opme. Meroabl
pellleHrs ypaBHEHHUs IepeHoca B MoTokoBod ¢opme. IlomynarpanikeBasi 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 PETHOHATBHBIX 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. CeMuHapckue, NpaKTHYECKHE, 1a00PATOPHbIE 3AaHATHS, UX COAEPKAHME

Ne| Ne pasznena TemaTnka 3aHATHH dopma dopmupyemble
/11| AU CHMIITTUHBI NpoBeJeHHs] | KOMIEeTeHIHH
1 1 Annpokcumanusi NpoU3BOAHBIX U ypaBHeHUi| IIpakTuueckas OIIK-5,
C YaCTHBIMH IIPOU3BOIHBIMUMU. pabora
2 2
N . [IpakTnueckas OIIK-5,
Pemrene ypaBHeHUIT XUMHUYECKOW KHHETHKH.
pabora [11-2
3 3 Anmpokcumanys ypaBHEHUH MOJIETH [IpakTuueckas OIIK-5,
NepeHoca ra3oB B pernoHaIbHOM MacuiTade. pabora I1K-2
4 4 [IpakTHueckoe 1 CroIb30BaHUSA [IpaxkTnueckas OIK-5
o(naitHOBBIX 1 OHJIAITHOBBIX CXEM pabora K-2 ’
MOJICIIMPOBAHUS KauecTBa BO3/IyXa.
5 5 Cxembl paciierieHus Gu3ndeckux u [IpakTuueckas OIIK-5,
XUMHUYECKUX TPOILIECCOB. pabota [1K-2
6 6 Pemrenne ypaBHeHUl H3MEHEHUS COCTaBa [IpakTnueckas OIIK-5,
aTMOChepBHl. paborta ITK-2
7 7 MopenupoBaHue B3aUMOICUCTBUS [IpakTuueckas OIIK-5,
(bU3NYECKUX U XUMHYECKUX TPOIIECCOB B paborta [1K-2
aTMocdepe.

CeMuHapckux U 1a00paTOPHBIX 3aHATUH YUEOHBIM IJIAHOM HE IIPETyCMOTPEHO.

5. YueOHO-MeTOAMUYECKOE 00ecTIeYeHHe CAMOCTOSITeIbHOM Pa0oThI CTYIeHTOB M OLICHOYHbIE
cpeacTBa 1/ TeKYIero KOHTPOJIs yCIeBaeMOCTH, IPOMEKYTOYHON aTTECTALIMH 110 HTOraM
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OCBOCHMS JMCIUIIIHHBI
5.1. Tekymuii KOHTPOJIb

a). 06p33IILI TeCTOBBIX 3aJaHUH TEKYIIEro KOHTPOJIsA
BOHpOCBI Ha JICKIUU:

1 Kax manvie eazvr ammocgepul énusrom na cocmas ammocgepvl?

2 Kaxkue ocnoenvie npoyeccol 6nuaom Ha usmeHeHue cocmasa ammocgepul?

3. B uem pasnuya eénuanus 2a3zoe u asposoneti Ha cocmag ammocgepvi?

4 Kakue ¢hynoamenmanvuvie 3akonvl onpedenaom ypasHeHUus UsMeHeHUs COCmasa
ammocgepvl?

5. Ymo makoe smopuunvle 3a2pazHument ammocpepoi?

6. B uem cocmoum npumernenue xumuyeckou KUHEMUKU K ammoc@epHuim npoyeccam?
7. Kaxk yuecmv 0onospemennoe anusHue 10KaIbHbIX NPOYECcos8 U NepeHoca Ha cocmas
ammocgepvl?

8. Kaxk enobanvnvie npoyeccot Mo2ym noeiusame Ha 10KAIbHbIIL cOCMAs ammocghepol?

0). [IpumepHasi TemaTnka pedepaToB, Icce, T0KJIAT0B

Brimonaenue pedepaToB, 3cce U TOKIAI0B 10 JAHHOW JTUCIUIUIMHE HE TIPEIYCMOTPEHO YICOHBIM
TUTAHOM.

B). [IpumepHbIe TeMBI KYpPCOBBIX Pa00T, KPUTEPHH OLCHUBAHUS
Beinonnenue KypcoBbIx paboT 110 JaHHOM JUCHUIUIMHE HE IPESYCMOTPEHO YUEOHBIM IJIAHOM.
5.2. MeToanyeckne yKa3aHus 10 OPraHU3AIUH CAMOCTOSTEIbHON padoThl

B Teuenmne cemectpa CTyJEHT 0053aH CaMOCTOSTENIBHO MPOpadaThIBaTh MaTepuall, U3JI0KEHHBIN
Ha JIEKUUAX, JAJI Yero PeKOMEH]IyeTcs HCIOJb30BaTh CAEIAHHBIE HA JIEKIMSIX KOHCIEKTHI, U3YUYUTh
OCHOBHYK) U JOIOJIHUTENIBHYIO JIUTEPATypy, INPEAOCTaBICHHBIE IIPENOJABATEIEM NPE3CHTALNN
nexuuit. OCBOEHHE MAaTE€pHAIOB U BBIIOJHEHUE MPAKTHYECKUX PabOT MPOXOAUT MPHU PETYINISIPHBIX
KOHCYJIbTallMsIX C MPENoJaBaTelieM, Ul Yero IpPEeAoCTaBI€HAa BO3MOXHOCTb HCIIOJIB30BATh
yaaneHHslid qoctyn (UHTepHer).

5.3. IIpomMeKyTOUHBbI KOHTPOJIb: 3a4eT
IlepeyeHb BONPOCOB K 3a4eTy:

1. Beruucauth copepxkaHre aTMOC(EpHBIX Ta30B MPH 33JaHHBIX OTHOLIEHHUSIX CMECH.

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

3. Paccuutarh ckopocTh 0Opa30BaHUS BTOPUYHBIX aTMOC(EpPHBIX Ta30B MpPH 3aJaHHBIX
KOHIICHTPALUSAX IEPBUYHBIX 3 aTMOC(HEPHBIX Ta30B?

4. OneHuTh BEpPTUKAJIbHOE  TEepeMelIMBaHMe aTMOC(epHBIX Ta3oB IMpPU  3aJaHHBIX
koa¢pdunreHTax TypOyJIeHTHOCTH.

5. CpaBHHUTB aTMOC(]EPHBII TEPEHOC KOPOTKO U JOJITOXKHUBYIIUX aTMOC(EPHBIX TPUMECEH.

6. OIEHUTH CKOPOCTh TPABUTAIIMOHHOTO OCAKICHHS a3PO30JIbHBIX YaCTHI] Pa3HBIX Pa3MEpOB.

6. YueOHO-MeTOAMYeCcKOe U MH(OPMAIlMOHHOE o0ecreyeHHue TUCIUTIUHbI

a) OCHOBHas1 JIUTepaTypa:
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2. Seinfeld J. Atmospheric chemistry and physics. From air pollution to climate change. — J.Wiley &

1. ®duszuka wu xumms armocdeprl. Kypc  nexmumit. KOMD  VYpI'y. 2012
ftp://remotesensing.ru/PhysChemAtm lecturel.ppt.

2. Anosu A.E. MopnenupoBaHue AMHAMUKA M KUHETHKH Ta30BBIX IpUMECEd M a’po3oiieii B

atMocdepe — M.:

Hayxka. — 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) Z10MOTHUTEIbHAS JJUTEPATypa:

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 UnrepHer-pecypcsl:

NN kW

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

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

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

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

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

. http://www.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
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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

Hammcanne xoHcIekTa HGKHHﬁZ KpaTKoO, CXEMAaTU4YHO, IMOCJICA0BATCIIHHO

(GuKCUpOBaTH OCHOBHBIC  IOJIOKEHHSI, BBIBOJBL,  (HOPMYJIMPOBKH,
0000111eHUs; TIOMEYaTh BA)XKHbIE MBICIH, BBIAEIATh KIIIOUEBBIE CIIOBA,
TEPMUHBI.

[IpoBepka TEpPMHHOB, TOHATHI, TEXHUYECKUX XAPAKTEPUCTUK C
MOMOIIIbI0 UHTEPHET PECYPCOB C BHINTUCHIBAHUEM TOJIKOBAHUN B TETPab.
O0603HauUTh BOMPOCHI, TEPMHUHBI, MaTepHall, KOTOPBIM BHI3BIBACT
TPYJIHOCTH, IMOMETUTh M MOMBITATHCS HAUTH OTBET B PEKOMEH]yeMOM
JuTeparType.

Ecnmu  camocTosiTenbHO HE yHaercs pa3o0paThCsi B MaTepuale,
HeoOxoauMo chOpMyJIUPOBaTh BOMPOC W 33JaTh MPENOAAaBATEN0 Ha
JIEKIMH, Ha KOHCYJIbTAllUU, WU C UCTIOJIb30BaHUEM YAAJIEHHOTO JTOCTYIIa
yepe3 UaTepHeT

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

KoncnektupoBaHue MCTOYHUKOB.

PaGota ¢ KOHCIEKTOM JEKLUH, MOATOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, IIPOCMOTP PEKOMEHIyeMOH JIUTEpaTypsl U paboTa ¢ TEKCTOM.
Pemenuie TecTOBBIX 3a/laHUM, PELICHHUE 3a/1a4 U JPYTHe BUIbI paboT.
[Tpu MOATOTOBKE K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCSI HA KOHCIICKTHI
JIEKINI, PEKOMEHAYEMYIO JIMTEepaTypy, BOMNPOCHI IJis IMOATOTOBKH 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 (pazaen)
JUCITUTLIAHBI

OGpa3zoBareabHbIC U
uH(GOPMaILIMOHHBIE TEXHOJIOTUU

[TepeueHs mporpaMMHOT0 oOecredeHus u
MH(OPMAILIMOHHBIX CIIPABOYHBIX CHCTEM

Tembr 1 1 6

nHGOPMAIIMOHHEBIE TEXHOJIOTHHU

1. urenue JIEKITUH c
HUCIIOIb30BaHUEM claii-
MIPE3EHTALNM,

2. OpraHM3aIys B3aUMOJCUCTBHS C
00y4JarImuMucs MOCPEICTBOM

3JIEKTPOHHOM MOYTHI

3. HCIOJIb30BaHUE apXUBOB
JNAHHBIX, AaCCUMIJINPOBAaHHBIX B
momenr UK Met Office wu
MERRA2, maker mpHUKIaIHBIX
porpamm, NpeJIHa3HAYeHHBIX IS
aHaJM3a M JUAarHOCTHKH BOJIHOBBIX
MPOLIECCOB 51 HEJIMHENHBIX
B3aUMOJICUCTBUH B aTMOc(epe.
00pa30BaTENIbHbIC TEXHOJIOTUU

. “HTEpaKTUBHOE B3aUMOJICHCTBUE
nejarora v CTyJIeHTa

2. COYETaHUE UHJMBUIYAIBHOTO U

1. ITaker Microsoft Excel, PowerPoint.

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

3. Hcnonb3oBanue caiita kadeapsl
METEOPOJIOTHICCKIX TTPOTHO30B:
http://ra.rshu.ru/mps/dwnl/apogor/ Annamuka/
http://ra.rshu.ru/mps/dwnl/apogor/Hennueiin
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
SsIMERRA 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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