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1. He.m, H 321244 OCBOCHHA NUCHUIIJIMHbI

Heab ocBoeHUS AUCHUTLTHNHBI «HenuHeitHbIe TPOIecChl U B3aMMOJICHCTBUS B aTMochepe
3emun» — GOPMHPOBAHHWE Yy CTYACHTOB KOMIUIEKCA HAy4YHBIX 3HAHMH O CBOWCTBaX M
0COOEHHOCTSIX KPYMHOMACIITAOHBIX JAMHAMUYECKUX MPOIECCOB, MPOTEKAIOMIUX B aTMmocdepe
3emiM, WX B3aWMOCBS3M U B3aUMOJCHCTBUM, a TAKXE O COBPEMEHHBIX METOJAX WX
MOJICJIMPOBAHUS, TUATHOCTUKHU U aHAJIU3a.

3apaunm:

- U3y4YEHUE OCHOBHBIX YPaBHEHHMM M MAaTe€MaTH4YECKOrO ammapara, UCHOJIb3yeMbIX IS
ONMCAHUS U JUArHOCTUKHU HEJMHEWHBIX B3aUMOJICVICTBUM BOJIHA-BOJIHA U BOJIHA-CPEAHUN MTOTOK;

- HWCCJEJIOBAaHUEPOIN aTMOC(hEpHBIX BOJH W MPUIUBOB B (QopMupoBaHUU OOIICH
MUPKYISIUU U TEPMUYECKON CTPYKTYPBI aTMOC]EPHI;

- OCBOCHME METOJIOB aHAJIM3a MPOLIECCOB MEHEpalMU, PACIPOCTPAHEHUs, TUCCUTIALIMA 1
HEJIMHEHHBIX B3aUMOJICHCTBUN KPYITHOMACIITAOHBIX BOJHOBBIX JIBHKCHUH.

2. MecTo OMCHHUIUIMHBI B  CTPYKTYpe OCHOBHOH  mpo(ecCHOHAJLHOM
o0pa3oBaTeJIbHOM MPOrPamMMbl

HuctunnuHa «HenuHelHbIE MPOIECChl M B3aMMOJEHCTBHSI B aTMocdepe 3eMin» is
HanpasieHuss noarotoBku 05.04.05 - IlpuxiiagHas THAPOMETEOPOJIOTHSI OTHOCUTCS K
JUCIUIUIMHAM BapUaTHBHOM YacTU MNPOQPECCHOHANBHOIO IUKJIA TMOATOTOBKM MAarucTpoB IO
npodmno noarotoBku «lIpuknannas Mereoposnorus».Uuraercas Bo 2 ceMmecTpe sl OYHOU
dbopmbl 00ydeHUs 1 HA | TOMY I 3209HOM.

Jlis  OCBOGHHS JAHHOW JTUCIHUIUIMHBI, OOYyYaromiuecss JJOJDKHBI OCBOUTH  Pa3feiibl
qucuuruH:  «Maremartuka», «BpraucnurensHas MmaTeMatukay, «®Pusukay, «MexaHuka
KHUIKOCTeW U raza», «DPusmka atmocdepsl», «JlnHamMHueckass MeTeopoJyorusy, «JIuHeitHas
Teopusi aTMocepHBIX BOJIHY, «Teopus OLIA u kmumaray.

[MapannensHo ¢ qucUIUIMHON «HennHeHbIe MPOoIecChl U B3aUMOACUCTBUS B aTMOCheEpe
3eMun» M3y4aroTCs TaKhe JOUCLHUILIMHBI, Kak: «/MCTaHIMOHHBIE METOIbl HCCIENOBaHs
NPUPOTHON cpenbly, «MoaenpoBaHKe MPUPOIHBIX MPOIIECCOBY.

Hucrunnuaa «HenuHelHple TIpollecChl M B3aUMOJCHCTBHS B arMmocdepe 3emiiny»
SIBJISIETCSL 0a30BOM ISl OCBOCHUS TUCUUIUIHH: «OCHOBHBIC 3aKOHOMEPHOCTH OO0IIEH ITUPKYISITII
atMocdepsr», «OcHoBbl Teopun CONIHEUHO-3EMHBIX CBSI3€i», MUIA TMPOBEICHUS HAy4YHO-
UCCIICIOBATENILCKOM PabOThl, MPENIUIUIOMHONW TPAKTUKH. 3HAHUS, TOJIYyYCHHBIE B XOJE
U3YYEHUS JaHHOW JMCUMILIMHBI, MOTYT OBITh HCIIOJB30BaHbl MPU MOATOTOBKE BBIMTYCKHOMN
KBaJTM(HUKAIIMOHHON pabOTHl MarucTpa.

3. [lepeyeHb MUIAaHUPYEMBIX Pe3yJbTATOB 00y4eHUsI
ITponiecc n3yueHust TUCUMITIIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE KOMIIETEHLIUH:

I1IK-1.3; I[1K-4.1
Tabnumna 1.
[TpodeccronanbHble KOMIIETCHIIUN
Kon u Ko u HaumeHOBaHue PesynbTaTsl 00yyeHHs
HAHMEHOBaHHUE HHIMKATOPA NJOCTUKEHHU S
npoecCHOHANBLHON | MPO(pecCHOHATLHOMI
KOMIIETCHIIUH KOMIIETCHIIUH
IIK-1Cmnocoben IK-1.3. [Ipumensier | 3HaTh:
pa3pabaTbIBaTh IOJIyYE€HHBIE  PEe3YJbTaThl —  (usnueckymo u
CTPaTCTyM IMOJYYCHMS | IJIsI aHaJIW3a W IIPOrHo3a MAaTCMAaTH4YCCKYyl0  IIOCTaHOBKH




n MMPUMCHCHUA
COBPEMEHHBIX
METOJIOB, CPEACTB U
[EPEIOBBIX
TEXHOJOTHUI
MOJTyYeHUs
TUIPOMETEOPOIIOTHYE
cKol nHpopmauu

aTMOC(EPHBIX MPOIECCOB C
HUCIIOJIBb30BaHUECM
COBpPCMCHHBIX METOI0B

3a7a4un 0 paszeneHun
KpPYITHOMACIITaOHbIX
aTMOC(epHBIX  JBIDKCHHH  Ha
CPEIHIO0 (¢oHOBYI0) u
BOJTHOBYIO (BUXPEBYIO)
COCTAaBJISIOIIHE C y4eToM
CllaracMelx, KOTOpBIE
OIUCBIBAIOT HEJIMHEeHHbIE
B3aNMOJEUCTBUS;

JIMHEHWHYIO TEOPUIO
atMocdepHbIX BoiH ((as3oBas u
TpyHIoBast CKOPOCTH,

TUCIIEPCUOHHOE  COOTHOIIEHUE,
BOJHOBAas  JHEpPrus, MOTOKHU
BOJIHOBOM DJHEpruu, TeIla |
HMMITYJIbCA, 3aKOH COXPaHEHHS
BOJIHOBOT'O JICHCTBHS);

KJIINMAaTHYECKUE PpaCHpEeaeIICHUs
TEMIIEpaTypbl M  30HAJIBHOTO
MOTOKa B cpeaHel atmocdepe
3eMiu,  KIMMaTUYECKyl0 U
BHYTPHUCE30HHYIO M3MEHUYHMBOCTD
3TUX pacHpeeseHUu, OCHOBHBIE

VYMeTh:

XapaKTePUCTUKU u
KJ1accu(puKamuo COOBITUH
BHE3aITHBIX cTpaTocdepHbIX
MOTEIJICHHH, 0COOCHHOCTH
BECEHHEU NIEPECTPOUKHU
UPKYIISAIUH.

UHTEPIPETHPOBATH
HaOII0TaeMbIe (nnu

paccuMTaHHBIC) pacHpe/IeIICHUS
BEKTOpa TIOTOKAa JJHacceHa-
[TanmbmMa ¥ TpEeXMEpPHOIro MOTOKa
BOJHOBOM akTMBHOCTU [limamoOa,
a TaKXe pachpeleicHHs HX
TUBEPreHIIMU C Y4eTOM 3HaKa
HIHPOTHOTO rpagueHTa
MOTEHIIUATHHOTO BUXPS DPTEISL.

Braners:

MaTeMaTHYeCKUM  alapaToM
BEKTOPHOU anreopsI "
TEH30PHOTO HWCYHMCICHHUS  JJisi
MOTYy4YEHUS ypaBHEHUH u
TOXJIECTB, HCIOJIb3YEMbIX IpHU
BbIBOJIE  OCHOBHBIX  3aKOHOB
COXpaHEHUs (3aKOHBI
COXpaHEHUS SHEPTUU u
BUXPEBOTO 3apsijia, YpaBHEHHsS
®puagmana wu  ['enbmrosblia,
TeopeMa O  IOTEHUHUAIHbHOM




BUXPE DPTEIIs).

ITK-4Cnocoben
BBINOJIHATh HAYYHBIE
UCCIIEJOBaHMS,
HOCSIILIHE
MEXIUCLUIIITMHAPHBI
1 Xapakrep

IK-4.1. dopmynupyeT
HeMM W 3aJa4d  HayYHBIX
HCCJIEIOBAaHNI BoOJIacTu
THUAPOMETEOPOJIOTHH u
CMEXHBIX HayK

3HaTE:

METO/bI BO3MYILEHUU u
KOMILIEKCHBIX aMIUTUTY,
IpaBuiIa OCpEIHEHUs
HEJTMHEHWHBIX  CJIaraéMbIX  C
WCIIOJIb30BAaHUEM MeTo/a
KOMIUIEKCHBIX aMILTUTY/I;

3aKOH COXPaHEHUs IUIOTHOCTH
BOJIHOBOM AKTUBHOCTH, TOHSITHE
MOTOKa Onuaccena-Ilaapma
(nceBmonMmysbca),
TpaHc(hOPMHUPOBAHHBIN DinepoB
MIOAXOJ W IOHATHE OCTAaTOYHOM
UUPKYJISIuU, TeopeMy YapHu-
Hpa3rHa O HEB3aMMOJACUCTBUM
BOJH CO CpEAHUM IOTOKOM,
BBIDQKEHHUS Il IUIOTHOCTH
BOJIHOBOU AKTUBHOCTU o
DHApIOCY, MIOHATHE
MIOTEHIIUAJIBbHON 3HCTpOUH,
TPEXMEPHBIA TMOTOK BOJIHOBOH
akTuBHOCTH 1o IlmamOy wu
MPOLIECCHI, OTBETCTBEHHBIE 3a
cTpatocdepHO-TporochepHoe
B3aUMOJICICTBUE;

TEOPHUIO0 TEHEPALMH BTOPUUYHBIX
FapMOHHUK IPU  HEIMHEHHOM
B3aUMOJICHCTBUM  IIJIAaHETAPHBIX
BOJIH U MPUJIMBOB BOJIH B Cllydae
KBaJ[paTUYHOW  HEJIMHEUHOCTH,
ypaBHEHHUE Oananca
BO3MYIIEHHONW TMOTEHUHUAIBHOMN
sHCTpOdUN.

YMmers:

HCIIOJIL30BATh MCTOAbI TCOPUU

BO3MYILICHUN, KOMILIEKCHBIX
aAMILTATY]T u MpaBHIIa
OCpEIHEHUS HEJIMHEMHBIX
YJICHOB npu MOJYy4YECHU U
YpaBHEHUH, OIIMCBHIBAIOIINX

B3aUMO/ICVCTBUS BOJIHA-BOJIHA U
BOJIHA-CPEJHUI MOTOK.

Braners:

COBpPEMECHHBIMHA
MaTeéMaTHYCCKUMH METOJaMH U
APpyrumMunu KOJIMNYCCTBCHHBIMU
TCXHOJIOIUAIMU B HAayYHBIX
HCCICOOBAaHUAX.




4. CTpyKTypa U coepKaHHue IUCUUILTHHBI

4.1. O0beM ATUCHUILINHDI
OO0BeM IUCIUILIMHEI COCTABIAET 3 3aUeTHEIC eanHuIbl, 108akageMuyecKux yaca.

Tabimna 2.
O0beM TUCIUIUTMHBI TT0 BUJaM yUeOHBIX 3aHATHH B akajeMuueckux dacax 2021 roma Habopa

O0BEM TUCHUIIINHBI Bcerouacos

Ounas ¢popma o0yueHust

O0BLeMIuCHNILTHHBI 108

KonrakTHas pabdora 42
o0yyammxcss ¢ MpenojaBaTeeM
(mo BHAAM AyIMTOPHBIX Y4YeOHBIX
3aHSITHIA) — BCEro:

B TOMYUCIJIC: N

JEKIUH 14
3aHATHACEMUHAPCKOTOTHIIA!
[IpakTHyeckre3ansTus 28
JlaGopaTopHbIe3aHATHUS
CamocrosiTeJibHAsA  paboTa 66

(manmee — CPC) — Bcero:

B TOMYUCIJIC: N

KypcoBasipabora

KontponbHaspabora

BuanpomekyrouHonarrecranuu 3a4er




4.2. CTpyKTypa TUCHUIIHHBI

Tabnuna 3.

CTpyKTypa TUCIUTUTAHEI 1711 o9HOU (hopmbl 00yuenus 2021 roga Habopa

Ne Pazgen / Tema Buabi yueOHoi DopMbI ®opmupyemblie| UHAUKATOPBI
JUCHHUILINHBI padoThl, B T.4. TeKYIIEero KOMIIETEHIIMH | JOCTH/KEHHA
CaMOCTOSTEJIbH KOHTPOJIA KOMIIEeTeHII NI
asi pabora ycneBaeMoCTH
e CTY/€HTOB,
S qac.
el g
= T &
£ EEl O
= Ew
=

1 Cpeoneszonann | 2 | 2 4 11 | Bompocsr Ha [IK-1; [1K-1.3;
Has JICKIIUH, I1IK-4 11K-4.1
UUPKVIIAYUS U MPaKTUYECKOe
niaHemapHvle 3aHITHE
6OJIHbL,
sUXpesble
NOMOKIU.

2 Henunetinoe 2|2 4 11 | Bompocsr Ha [IK-1; [1K-1.3;
63aUMOOEUCME JIEKIIUH, [IK-4 I1IK-4.1
ue _ 60JIH___CO MPaKTUYECKOE
CDPeOHUM 3aHSTHE
NOMOKOM
NOMOK
dnuaccena-

Hanvma.

3 Buipaowcenus 2|2 4 11 | Bompocsr Ha [IK-1; [1K-1.3;
[o)i2:] JIEKIUH, I1IK-4 T1IK-4.1
NAOMHOCU MPaKTUYECKOe
B0IHOBOLL 3aHATHE
AKMUSHOCMU
no__ Juopiocy,
3AKOH
COXpaHeHus
B0JHOBOU
AKMUBHOCHU.

4 Tpexmepnviii 2|2 4 11 | Bomnpocsl Ha [1K-1; T1K-1.3;
NOMoK JIEKIINH, [1IK-4 [1K-4.1
B0IHOBOLL MPAKTHIECKOE
AKMUSHOCMU 3aHATHE
no __ Iliamby,
cmpamocghepH
o-
mponocgepho
e
63aUMO0eUCE




ue.

Henuneiinvie
83aumMo0elicme
us
NAAHEMAapPHbLX
BOJIH u

npuiueoe,
cenepayusl

BMOPUYHbLX
GOJIH.

11

Bomnpocsl Ha
JICKIIUH,
MPAKTHYECKOE
3aHATUC

[IK-1;
I1K-4

[1K-1.3;
T1K-4.1

lIpossnenus
HelUHeUuH020

g3aumooelicme
U B80JH__ CO

CcpeoHuM
NOMOKOM:

cmgzamocggegzﬂ

bie

sacyuiiAyuu,
6HE3dANHblE

cmpamocgpepu
bie
nomenienus.

Ypaenenue
bananca

BO3MYUEHHOU
nomerRyuailbHo

U SHCmpoduu.

11

Bomnpocsl Ha
JICKIIUH,
MPAKTHYECKOE
3aHATUC

[IK-1;
I1K-4

[1K-1.3;
T1K-4.1

UToro

14

28

66




Tabnuma 4.

CrpyKTypa JUCUMIUIMHBI U1 3204HOM (hopMmbl o0ydenus 2021 rona nHabopa

Pa3gen / tema
TACHHUILTHHBI

Tox

Buabl yueOHoit
padoTkl, B T.4.
CaMOCTOSITEJILH
as pabora
CTY/1€HTOB,
yac.

Jleknuu
AHATHSA
CPC

DopMbl
TeKyLIero
KOHTPOJIA

ycneBaeMocTH

®opmupyeMble
KOMIIETCHIIUH

HNuaukaropsl
JMOCTHKEHHUS
KOMIIETeHIH A

Cpeonesonans
Has

UUDKVIIAYUA U

nianemapHsle
B0OJIHbL,
suxpeesvie
nomoku.

o |IIpaKkTHYecKue3

N

16

Bonpocsr Ha
JEKINU

TIK-1;
[1K-4

[1K-1.3;
[IK-4.1

Henuneiinoe
g3aumooencms
ue  BOJH __ CO

CcpeoHuM
NOMOKOM

NOMoK
Dnuaccena-
Tanvua.

Bonpocsr Ha
JEKINU

TIK-1;
[1K-4

[1K-1.3;
[IK-4.1

Buipaorcenus
o

NAOMHOCU
B0JHOBOU
AKMUBHOCIU
no___ Ouopiocy,

30aKOH
coxparenus
B80HOBOLL
AKMUBHOCMIU.

Bonpocsr Ha
JEKINU

TIK-1;
[1K-4

[1K-1.3;
[IK-4.1

Tpexmepmbiu
NOMmMoK

80JIHOGOU
AKMUBHOCIU
no Iamby,

cmpamocgepu
o-
mponocgepo
€
83auMo0elicme
ue.

MPaKTUIECKOE
3aHATUC

[1K-1;
TIK-4

T1K-1.3;
I[1K-4.1




5) Henuneiinvie 2|0 2 16 | mpakTHueckoe [K-1,; [1K-1.3;
g3aumooeticmes 3aHsTHE [1K-4 [1K-4.1
us
NAAHeMAaApPHbIX
60IH u
NPUIUBOS,
2eHepayus

6Mopu4Hblx
GOJIH.

6 lIpossnenus 212 0 16 | Bompocsr Ha [1K-1; T1K-1.3;
HeIUHEeUH020 JIEKITUH T1IK-4 [IK-4.1
63aUMO0eUCmE
usi___6OJIH__ CO

CcpeoHuM
NOMOKOM:

cmgzamocggegzﬂ

bie

eacyuiiAyuu,
6HE3ANHblIE

cmpamocgepu
bie
nomenieHus.

Ypaenenue
bananca

BO3MYUEHHOU
nomerRyuailbHo

U SHCmpoduu.

uToro -1 8 4 96 - - -

4.3. Conep:xaHuepasoenos/memaucuunInHbI

4.3.1. Cpeonezonanvnas yupKyaiayusa u naaHemapHvle 0HbL.

OcHOBHbIE ypaBHEHHs THAPOTEPMOJUHAMUKH. 30HAIBHOE OCpEeIHEHUE. YpaBHEHUS s
CpPEIHE30HAIbHBIX BENWYMH U Bo3MmylleHUW. [loHsThe mmaHerapHbIX BOJH. BoiHOBBIE
(BUXpEBbIC) MOTOKH TEIUIa U UMIyJbca. MeToJ KOMIUIEKCHBIX aMImuTyA. [IpaBuna ycpennenue
HEJIMHEWHBIX CIIaracMbIX.

4.3.2. Henuneiinoe é3aumooeiicmaue 801H co CPeOHUM ROMOKOM, HOMOK Dauaccena-
Hanvma.

3aKOH COXpaHEHHWS BOJHOBOIO JACHCTBHS Uil IJIaHETapHbIX BOJH 1o boiimy. Ilotok
Onunaccena-Ilanbpma. Bropuynas LUAPKYJIALUSA. ITonsarue YCTaHOBUBIIEHCA
BOJIHBL. TeopemMaHeB3aMMOACHCTBUS BOJIH CO CpeAHUM MOTOKOM YapHuu-/[pa3una.

4.3.3. Boipasicenusa 0na niomuocmu 07110801 AKMUGHOCMU NO IHOPIOCY, 3AKOH COXPAHEHU
60JIHO60U AKMUGHOCMU.

VYpaBHEHHE COXpaHEHUs IIJIOTHOCTH BOJHOBOW aKTMBHOCTH 0 DHApIocy. Beipaxenue aius
JNIMBEPTreHIIMN TOTOKa OnuacceHa-Ilanpma uepe3 mapamerpbl auccunanuu. [loTeHIManbHbIN
BUXph Oprend. [loHsaTHe MOTeHIMaTbHON YHCTPODHH.




4.3.4. Tpexmepuwtit nomok 60110601 akmuenocmu no Ilnamoy, cmpamocgepno-
mponocgepnoe 3aumooeiicmaue.

[ToTox BOJHOBOW AaKTMBHOCTH JUIsI BO3MYIIEHUH CpEeIHE30HAIBHOTO cocTosHus (6e3
paszeneHys BO3MYIICHHH Ha 30HalbHbIE TapMOHUKH). CBS3b TPEXMEPHOIO MOTOKA BOJHOBOI
AKTUBHOCTH C MTOTOKOM DbsicceHa-Ilanpma. CtpaTocdepHo-TporochepHoe B3auMOIeHCTBHE.

4.3.5. Henuneiinvle 63aumooelicmeus njilaHemapHovix 60J1H U RPUTUBO8, 2eHEPaUs
6MOPUYHBIX 80JIH.

B3aumoneiicTBue BOJIH TpyW HAJWYMKM KBAJpaTUYHOM HEIMHEUHOCTH. BTopuuHbIe
TapMOHUKH U KOM6I/IHaI_[I/IOHHBIe HaCTOTHI. BBaHMOHeﬁCTBI/Ie HOPMaJIbHBIX aTMOC(l)epHBIX MOO U
MPUJIMBOB CO CTAllMOHAPHBIMU IUTAHETaPHBIMU BoJHaMU. HeMurpupyromye npuiuBebl.

4.3.6. Ilposaenenusa neauneiinozo 63aumo0eiicmeus 60JaH co CPeOHUM NOMOKOM:
cmpamocgepuvie acCUUINAYUU, 6HE3ANHbIE CMpamoceprvle nomennenus. Ypasuenue
bananca 603Myu|eHHOI NOMEHYUATLHOU IHCMpPOoduu.

Crparocdepnsie acmwuianuu. BHe3amHbie cTpatocdepHble TOTEIUieHHUS. [ eHeparms
HOPMaJIbHBIX aTMOC(l)epHBIX MO 3a CHECT HEJIMHEIHOI O BBaHMOHCﬁCTBHH BOJIH CO CpPCOAHHUM
MOTOKOM. 3aKOH COXpaHEHHUs BO3MYIICHHOW TMOTEHIMAIbHON »HCTpoduu. M3MEeHUYnBOCTH
BECEHHEH MepecTpOrKU MUPKYIALUUA CTPAaTOC(ephl, CBA3b CPOKOB MEPECTPONRKH C aKTHBHOCTHIO
IIaHeTapHbIX BOJH. KilmMaTiueckast U3MEHUYUBOCTh AMHAMUYECKUX MPOLIECCOB B CTpaTOChEpHI.

4.4. Cogepxanue 3aHATHA CEMUHAPCKOT0 THIIA

Tabnuma 5.
ConeprxkaHne MPaKTUYECKUX 3aHATUN JUTsl OUHON (POpMBI 00ydeHHS

Ne TemaTHKaNpPaKTHYECKUX3AHATHI Bcerou B Tom uncie
TeMbIIHM CIHIT acoB 4acoB
JIMHBI NMPAKTHYEeCKOH
MOATOTOBKH
1 BeiBO mpaBuil OCpEeIHEHMsS Uil IIPOU3BEIACHUS 4 4

BO3MYUICHHBIX BCJIMYHWH.

2 [IpeoOpa3oBaHre MNPOTHOCTUYECKUX ypaBHEHUI 4 4
AJI1 TOPHU3OHTAJIBHBIX COCTABJIAIOIIHUX CKOPOCTH U
TeMIepaTypbl K  JUBEpreHTHOH  Qopme ¢
HUCITIOJIB30BaHUEM YpaBHCHUA HCPa3pbIBHOCTH.
BriBo1ypaBHEHHSICOXPaHEHUSBOITHOBOT O CTBUSII
oboiiny.

3 BriBoax BbIpakeHUMH IS IUIOTHOCTH BOJIHOBOM 4 4
AKTUBHOCTHU H I[I/IBepI‘eHI_[I/II/I IIOTOKAa 3HB}ICC€Ha-
[Tanema o DHaprocy.

4 Pacuer TPEXMEPHOTO MOTOKa BOJTHOBOM 4 4
aKTUBHOCTH MO JaHHbIM peaHamm3a MERRAZ2.
[TocTpoenuerpaukoB ¢ MCIOJIB30BAHUEMITAKETA
BMO GrADS.

5 BreiBog  cooTHOIIEHHMNH MIT  KOMOWHAI[MOHHBIX 4 4
9acTOT U BOJIHOBBIX YHCEN BTOPUYHBIX TapPMOHHUK




IIpU HAJIMYUU KBAJAPATUYHON HEIIMHEHHOCTH.
6 BriBoa BbIpakeHU, OMMCHIBAIOMIMX HEJIMHEUMHOE 8 8
B3aUMOJICHCTBME TEPBUYHBIX BOJH B YpaBHEHUU
Oaytanca BO3MYIIEHHOM HOTEHIINAILHON
sHCTpOdUN.
Tabmura 6.

ConeprxaHue MPaKTHIECKUX 3aHATUN ISl 3209HON (DOPMBI 00yUeHUS

Ne TemaTukanpakTHYeCKUX3AHATHI Bcerou B ToMm unciie
TeMbIIHCIHIT acoB 4acoB
JIMHBI NMPaKTHYEeCKOMH
MOAr0TOBKH
4 Pacuer TPEXMEPHOTO IIOTOKA BOJIHOBOI1 2 2

aKTUBHOCTH TO JaHHbIM peaHamm3a MERRAZ.
[ToctpoenuerpadukoB ¢ HCIOTH30BAaHUEMITAKETA
BMO GrADS.

5 BeiBog  cooTHOIIEHHMHM Uit  KOMOWHAIIMOHHBIX 2 2
JacTOT W BOJIHOBBIX YHCEJ BTOPHUYHBIX TapPMOHHUK
IIpU HAJIMYUH KBAJAPATUYHON HEIIMHEHHOCTH.

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oO0ecHeYeHUs]I CAMOCTOSITEbHOH PadoThI
00y4YaAOIIHUXCS 10 TUCHHILINHE
B Teuenue cemecTpa CTyIZeHT 00s3aH CaMOCTOATEIbHO MpopabaThiBaTh MaTepual,
U3JIOKEHHBIM Ha JIEKIMSIX, A 4ero PeKOMEHJyeTCS HCIOJIb30BaTh CIENIaHHbIE Ha JIEKIHSIX
KOHCIIEKTBI, H3Yy4YUTH OCHOBHYIO H JOIIOJIHHUTEIBHYIO JIATEPATYpy, IIPENOCTABICHHBIE
npenojaBaTesieM Mpe3eHTauuu Jekuil. OCBoeHre MaTepuagoB U BBIMOJHEHHE MPAKTUYECKUX
pa60T MMPpOXOAUT NPHU PCTYIAPHBIX KOHCYJIbTAlIUAX C IIPCIOAaBaTCICM, AJId UCro ImpeaocCTaBJICHA
BO3MOXKHOCTh MCIOJIb30BaTh yAaleHHbIH qoctyn (UHTepHeT).

6. OueHoYHbIE CpeCTBA JAJIM TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTaluy 10 HTOraM OCBOEHHS AU CIUILINHbBI

VYyer ycneBaeMocTH 00y4aromIerocs Mo AUCIHUIUINHE ocymecTBisiercs mo 100-6ammpHoi
mkaie. MakcuManbHOE KOJIMYECTBO OAIJIOB MO NUCHUIUIHHE 32 oauH cemecTp — 100:

- MaKCUMaJIbHOE KOJIMYECTBO OAJIJIOB 32 BBHIMIOJHEHHE BCEX BHJIOB TEKYIIIETO KOHTPOJISA -
75;

- MAaKCUMAaJIbHOE KOJIMYECTBO OaJIJIOB 3a MOCEIEHNE JIEKIINOHHBIX 3aHsaTuil - 10;

- MaKCHUMaJlbHO€ KOJIMYECTBO OAJIOB 3a MPOXOXKIECHUE MPOMEKYTOYHOW aTTECTAMH -

15;

6.1. Texkymuii KOHTPOJIb

Tunossie 3alaHuA, MCTOAHKA BBINIOJIHCHUS U KPUTCPUN OLCHUBAHUS TCKYIICTO KOHTPOJIA
o pasjaenaMm AWCHMIUIUHBL mpeacTaBieHbl B DOHIE OIEHOYHBIX CPEJICTB IO JaHHOU
JUCLIUAIIIIMHE.

6.2. IlpomeskyTOuHAas aTTECTALMS
dopma TPOMEKYTOUHOU ATTECTALUH MO TUCIUILIIMHE — 3a4eT.
dopma npoBeIeHUs 3a4eTa: YCIMHO nO Ouiema.




ITepeyeHnnb BONPOCOB A5 MOATOTOBKH K 3a4eTY:
IK-1.3

1. Yto Ttakoe cpeaHe3OHaTbHAS IUPKYISAINA?

2. OmpeneneHue miaHETaAPHBIX BOJIH.

3. UYro Takoe BUXpEeBbIe TOTOKH?

4. Yro Takoe BOJIHOBOE JeicTBUE? 3aKOH COXPAaHEHHUS BOJHOBOTO JACHCTBUSI.

5. 3aKoH COXpaHEHUs BOJIHOBOM akTHUBHOCTHU. Tepema HeyckopeHusYapuu-/lpasuna.

6. KoMOumHamMOHHBIE YaCTOTHI U BOJTHOBBIE YHCIIA.

7. YpaBHeHHe OaylaHCa BO3MYIIICHHON MOTEHITMATBLHON SHCTPODUH.

8. 3aKkoH COXpaHEHHS MOTCHIIMAILHOTO BUXPsST DPTEIs.

9. BsiBecTu mpaBWIIO YCPEIHEHHS AJIsl MIPOU3BENCHUS BO3MYIICHHBIX BEIMYMH B METOJE
KOMIUIEKCHBIX aMIUIATY/I.

10. 3akoH  coxpaHEHHS  BOJHOBOTO  JeHCTBUsA.  DOpMyIHpOBKAa  TEOPEMBI O

HEB3aUMOJIEICTBUHU BOJIH CO CPEAHUM MOTOKOM.

11. SIBHble BBIpaXKE€HUs ISl TJIOTHOCTA BOJIHOBOM aKTUBHOCTU. lloTeHIMabHBIA BUXPb
DOpTens B ciiydyae 0TKaza OT KBa3UTreoCTpO(PUUECKOTro MpruOIHKEHUS.

12. BropuuHble BOJHBI, KOMOMHAIIMOHHBIE YaCTOTHI.

13.B d4em mnpeuMyIIeCTBO HCIIOJBb30BAHUS METOJla KOMIUIEKCHBIX aMIUIUTYZ IpHU
PaccMOTPEHUH HEITMHENHBIX B3aUMOJEHCTBUI?

14. Kakyie BTOpWYHBIC BOJIHBI TEHEPUPYIOTCS TIPH HEIMHEHHOM B3aWMOJEHCTBUH
MUTPUPYIOLIUX TPUIUBOB CO CTAIMOHAPHBIMHU IJITAHETAPHBIMU BOJIHAMU?

NK-4.1

15. Tlorok Dnuaccena-Ilanema (O11). MaTepnipeTarus qusepreduu noroka JI1.

16. TpexMepHBIii TOTOK BOJIHOBOW akTUBHOCTH I[lmambGa. CtpatocdepHo-TporochepHoe
B3aWMO/ICHICTBHUE.

17. 'enepanusi BTOpUYHBIX BOJIH 3a CUET HEJIMHEHHOTO B3aMMOJIEUCTBHS TIEPBUYHBIX BOJIH.

18. CrparocdepHble BACUMIUIAIUHN U BHE3AIHBIE CTPATOC(EPHBIE MOTETIIICHUS.

19. TeneHIMY B COBPEMEHHBIX MOJIEISIX aTMOC(EPHBIX TIPOIECCOB.

20. CBs13b TPEXMEPHOTO MOTOKA BOJTHOBOW aKTUBHOCTH C TIOTOKOM DiibsicceHa-Ilabma.
21. Yrto xapakTepu3yeT AUBEPreHIHs moToka dnbsicceHa-Ilanpma?

22. Yro omnpeaenseT 3HaK IUIOTHOCTH BOJIHOBOM aKTUBHOCTH JIJIS TUTaHETAPHBIX BOJIH?
23. Uto Takoe BO3MYIIICHHE MOTSHIIMATLHOW SHCTPODUH.

24. Yo xapakTepu3yeT BepTUKAIbHAS COCTABIISAIONIAs TTOTOKA BOJIHOBOM aKTUBHOCTH?

6.3. BaJuIbHO-pPeTHHTOBasI CCTEMA OlleHHBAHUS

Tabmuma 7.
Pacnipenenenne 6amioB nmo BuaaM yueOHON pabOThI

Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCHA 0aJIbI banbl

[Tocenienue NEKIMOHHBIX 3aHATUI 0-10

KonTtposbHoe pacuérHoe 3amanue Nel 0-25

KonTponbsHoe pacuérHoe 3aganue Ne2 0-25

Pedepar 0-25
[TpomexyTouHas aTTecTaus 0-15

UTOI'O 0-100

MuHuUMaNIbHOE KOJIMYECTBO OaIOB JUIS JOMYyCKa A0 MPOMEXKYTOUYHOW aTTecTaIliu
cocrapisieT 40 0aIOB MpU YCIOBUH BBIITOJIHEHUS BCEX BHUJIOB TEKYILETO KOHTPOJISL.

Tabnuma 8.




bambpHas mikaia UTOroBOM OIIEHKH Ha 3a4eTe

Ouenka Baaabl
3a4TeHo 40-100
Hes3aureno 0-39

7. MeTonuyecKkue peKOMEHAAUMH ISl 00yIAIONUXCHA 110 OCBOCHUIO TUCHMILIIIMHBI

MeTOI[I/I‘IeCKI/Ie peKOMeHI[aI_[I/II/I KO BCEM BHJIaAM ay,Z[I/ITOpHBIX BaHHTHfI, a TaKXKeE
METOJMYECKHE PEKOMEHJAIMK IO OPraHW3allud CaMOCTOSTEIbHOW PaboThl, B TOM YHCIE IO
IIOATOTOBKE K TeKyLueMy KOHTpO.HIOI/I HpOMG)KyTO‘IHOfI aTTeCTaHI/II/IHpe,Z[CTaBJIeHBI B
MeToanuecKuXpeKOMeHIAusIX — JUIst oOydJaronuxcs o OCBOEHUIO  JUCHMIIIHUHBI
«HEJIMHEMHBIE [TPOLIECCHI U B3BAUMOJIEMICTBUSI B ATMOC®EPE 3EMJIN».

8. YueOHo-MeTOAMUYECKOE M NHPOPMALMOHHOE O0ecnieYeHHue TUCHUILINHBI
8.1. IlepeueHb OCHOBHOM ¥ JTIOMOJIHUTEILHON yU4eOHOM TUTEpaTyphI
OcHoBHasi IMTEepaTypa
1. IlepeBenenmneB, 0. II. Teopus o6mieit mupkyasuuu arMochepsl [Tekcr] : yueOHOE
nocobue / FO. I1I. IlepeBenenues, M. 1. Moxos, A. B. Enucees. - Kazanb: Kazan.roc.
yH-T, 2013. - 223 c.
2. IlIex I'. M. BBenenue B IMHAMUKY M SHEPTEeTUKY atMoc(epsl: yued.mocodue. —
CII6.: U3a-Bo C.-Ilerep6. yu-Ta, 2020. — 396 c.

JlonosHUTeIbLHAS JUTEpaTypa

1. Tamun M.b. TIlotok Dnmaccena-IlanbMa ©  JMAarHOCTHKA KPYMHOMAcIITaOHBIX
aTMocdepHBIX mporeccos//Meteoposorus u ruaposorus.- 1989, Ne 1.- C. 111-119.

2. [uxuii JI.A. Teopus xonebanuii 3emHol armMocdepsl.- JI.: F'uapomereonsnar. 1969. 196

C.

3. MaremaTnueckoe MOJIEIMPOBaHUE OOIIeH HUPKyIAKu aTMocdepsl U okeana. — . .
Mapuyk, B. I1. JIsimaukos, B. b. 3anecusiii u np. JI.: 'mapomereonsaar, 1984. 320 c.

4. Mopenu oOmed wmupkymsauuu arMmocdepsl. — mon pemakmuerd HO. Yamra. JL:

I'mppomereounsnar, 1981. 352 c.
5. O06yxoB A.M. TypOyneHTHOCTh U AuHAMKKa aTMocdepsL.- JI.: I'uapomereonzaar. 1988.

414c.
6. Ilemnocku JIx. ['eopusnueckas ruagpoannamuka.- T. 1,2.- M.: Mup. 1984. 816 c.
7. TloropenblieB AN. ['enepanms HOPMAaJIbHBIX aTMOoC(epHBIX MO/

crpatocepubivuBacumususamu//M3s. PAH, ®AO, 2007, T. 43, Ne 4, 463-475.
8. Xomron/[x.P. Jlunamudeckass wmereoposiorus crparochepsr u  me3ochepsl.- Jl.:
I'mnpomereonsaar. 1979. 224 c.

8.2. [lepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYyHUKAIIMOHHOM ceTu "NHTepHer"

1. DNIeKTPOHHBII pecypc. JlanHbie pe-aHaTM30B NASA:
http://gmao.gsfc.nasa.gov/research/merra/

2. DNEeKTPOHHBIN pecypc. JlanHbie pe-aHaTM30B NASA:
http://gmao.gsfc.nasa.gov/products/documents/MERRA _File Specification.pdf

3. DJIEKTPOHHBIN pecypc. JlanHbIe pe-aHaIU30B
UKMETOFFICEhttp://badc.nerc.ac.uk/browse/badc/ukmo-assim

4. DJIEKTPOHHBIN pecypc. JlanHble pe-aHaIu30B

UKMETOFFICENhttp://badc.nerc.ac.uk/help/software/xconv/ind
5. Hcnonp3oBanue caiiTa J1abopaTOpuu MOJEIMPOBAHMS CpeAHEH M BepxHEH aTMocdepbl U
KageIpbl METEOPOJIOrHYeCKUX MporHo3o0B: http://ra.rshu.ru, http://ra.rshu.ru/mp.



http://gmao.gsfc.nasa.gov/research/merra/
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/help/software/xconv/ind
http://ra.rshu.ru/
http://ra.rshu.ru/

8.3. [lepeuens mporpaMMHOTO 0OeCTIeUeHUS

windows 7 48818295 20.07.2011

office 2010 49671955 01.02.2012

windows 7 48130165 21.02.2011

office 2010 49671955 01.02.2012

windows 7 48130165 21.02.2011

office 2010 49671955 01.02.2012

GNUFortran - kommusisitop (CBOOOIHO pacmpocTpaHseMoe IporpaMMHOe o0ecIieueHue).
GRADS - cucreMa aHaim3a ¥ MPEICTABICHHS TaHHBIX (CBOOOTHO PacIpOCTpaHsIEMOe
porpaMMHOe o0ecreueHue).

NGO~ wWNE

8.4. Ilepeuenb HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
1. CIIC Koncynptant ILroc;
2. DIeKTpOHHO-O0MOIMoTeYHas cucTeMa 3HaHuyM. Pexxum goctyma: http://znanium.com
3. DnekrpoHHo-OMOnMMoTeyHass  cucrema  I'mapoMereoOnumaitH.  Pexxum  goctyna:
http://elib.rshu.ru

8.5. Ilepeuenp npodeccnoHaNbHBIX 0a3 JaHHBIX
1. DnexTponHo-OMbMMOTEYHAst cucTeMa elibrary;
2. baza manubIx u3matenscTBa SpringerNature;

9. MarepuajibHO-TEXHUYECKOE O0ecnedeHne TN CIUNINHBI

1.  VYyeOHasi ayqiuTOpPUM 1Jisl NPOBeAeHHS 3aHATHI JIEKIIMOHHOT0 THUIIA — YKOMILJIEKTOBaHA
CHeMaTU3UPOBAHHON (yueOHOI) Mebenbio, HabOPOM JIEMOHCTPAIIMIOHHOTO 000PYI0BaHUS
U y4eOHO-HArJSAHBIMUA TMOCOOUSAMHU, OOECTIeYMBAIOUIMMHI TEMAaTHUYECKUE WILIIOCTpPALUy,
COOTBETCTBYIOLIME pab0odnM y4eOHBIM MPOrpaMMaM JTUCIHUILTIH (MOIYJIeH).

2.  YyeOHasth ayaMTOPUMH Ui TPOBeJeHUS 3aHATHIl CEeMHHAPCKOr0 TUma -
YKOMIUIEKTOBaHA CHEIMATU3UPOBAHHON (yueOHOI) MeOenbio, TEXHUYECKUMHU CPEeICTBAMU
0o0ydeHus, CHyXXaluMH Uil TPEACTaBJICHHS y4uyeOHOW WHGOpMAIMK, OCHAIEHHAS
KOMIIBIOTEPHON TEXHUKOM € BO3MOYKHOCTBIO MOAKIIOUeHUs K cetu "HHTepHer" u
o0ecreueHo JOCTYIIOM B JJICKTPOHHYIO HH(DOPMaAIMOHHO-00pa30BaTENbHYIO Cpeay
OpTraHu3aIuu

3. TlomemeHue 1Jjisi cAaMOCTOATEIbHONH PaboThl — YKOMIIJIEKTOBAHO CIICIIHAIM3UPOBAHHON
(yueOHOI) MeOenplo, OCHAIIEHO KOMITBIOTEPHOW TEXHUKOH C  BO3MOXKHOCTBHIO
noaktoueHuss K cetm "MHTepHeT" W 00€CmedYeHO JOCTYOM B  DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEY OpraHU3aIHH.

10.0co0eHHOCTH OCBOEHHS TUCHUILIMHBI 1151 HHBAJIUI0B M JIUI C OTPAHUYECHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI

OOydenne oOOy4arolmMXcs C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JI0POBbSl  TIpU
HEOOXOJUMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJanTHPOBaHHOW pabouell mporpaMmel ¢
UCTIONIb30BAaHUEM  CICIHANBHBIX METOJOB OOY4YeHHS ¢ JUAAKTHYECKHX MaTepUalioB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UUECKOTO pa3BUTHUS, HHAWBHUIYaTbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3[IOPOBBS TAKUX 00YJArOIIUXCs (00yJaromerocs).

[Ipu omnpenenenun GopMbl TPOBEAEHUS 3aHATHA C O0Yy4YaIOUUMCI-UHBAINOM
YUUTBHIBAIOTCS PEKOMEHJAINH, COACpKAIIMUECs B MHIUBUIYaIbHOW MpOrpaMMe peabuIuTariu
MHBaJIN/1a, OTHOCUTEIHFHO PEKOMEH/I0BAaHHBIX YCIOBHUM U BUJOB TPY/a.

[Tpu HeoOXomUMOCTH ISt OOYYAIOIIMXCS M3 YKCIIa MHBAIHU/IOB U JIUIl C OTPAHHYECHHBIMH
BO3MOXXHOCTSIMU 3JI0pPOBbSl CO3JIAIOTCS CIielMajbHble pabodyre MecTa C y4eTOM HapyIIEHHBIX
(GyHKUIUH ¥ OTpaHUYCHUH KU3HEACATEIbHOCTH.


http://znanium.com/
http://elib.rshu.ru/

11. Bo03MOKHOCTH NPHMMEHEHHSI JJIEKTPOHHOr0 OOy4YeHHs1 W JMCTAHIHOHHBIX
0o0pa3oBaTeJbHbIX TEXHOJIOTH I

JIMCLMIUIMHA MOXXET pPEealM30BBIBATHCSA C MPUMEHEHHEM JJIEKTPOHHOTO OOy4YeHHs WU
JUCTAaHIIMOHHBIX 00pa30BaTEJIbHBIX TEXHOIOTHH.
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