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1. Iles1n ocBOEHUSA U CIHUTIINHBI

Hucuunnmna «MojenupoBaHHe KIMMAaTHYECKUX W3MEHEHUW» SBISAETCS OJHOM W3
OCHOBHBIX JIUCIUIUIMH CIEeUUaTN3aul, (OPMUPYIONINX KOMIICTCHIIMM MAarucTpoB IO

Hanpasienuto 05.03.05 — TlpuknagHas MeTeoposiorwsi, OOyJalomuUXcs MO  Mpoduiio
IIOATOTOBKHU — ABI/IaHI/IOHHaﬂ MCTCOPOJIOTUA.
]_ICJH) AUCHUIINIMHBI —  OCBOCHHC O6yanOIIII/IMI/IC$I IIPUHLOUIIOB TOCTPOCHUA U

(YHKIMOHMPOBAHUSL TUAPOJMHAMUYECKHX MOJENeH arMocdepsl, CIIOCOOHBIX CO3/aBaTh
THIPOJMHAMUYECKHE MOJETH aTMOC(EpHBIX TPOIECCOB M TPAaMMOTHO  HCIIOJIB30BATh
pe3yabTaThl MOACIUPOBAHUS.
OcHoBHOM 3ajjauell JUCLUILIMHBI SBIJISIETCS OCBOCHUE
e (pu3MUECKHX OCHOB MOCTPOEHHUS I'MIPOIMHAMUYECKUX MOJIeNeld aTMOoCc(ephl,
® TEOPETUYECKUX NPHUHIMIIOB pa3pabOTKH U (YHKIMOHUPOBAHUSA THJIIPOJUHAMHUYECKUX
Mozenel atMocgepsl B MOJIPSHBIX pailoHax,
® YUCIIEHHBIX METOJIOB PELICHUs YPaBHEHUI THIPOJMHAMUKU aTMOCQEPHI,
e 0coOeHHOCTEH NPUMEHEHUs] Pe3yabTaTOB THJPOAMHAMUYECKOTO MOJEIMPOBAHMS IpU
OIIEHKE U3MEHYMBOCTH KJIMMAaTa B MOJIIPHBIX paliOHaX.
JucuumninuHa u3y4yaeTrcsl CTYACHTaMU O4YHOM (opMbl 00ydeHHs, OOydarOUUMUCS IO
MporpaMMe MOAr0TOBKH aKaJeMHUUeCKOro 0akanaBpa Ha METEOPOIOrHUECKOM (aKyabTeTe

2. MecTo qucuunanHbl B crpykrype OITIOII

HHCHHHJ’II/IH& ((MO)IG.]'II/IpOBaHI/Ie KIIMMAaTU4YCCKUX H3MeHeHHI>i» JJIA HaHpaBJ’IeHHH
noarotoBku 05.03.05 — IlpuxmamHas MeTeoposorvs OTHOCUTCS K IUCITUIUIMHAM IO BBIOOPY
0011e00pa30BaTEeILHOIO MHUKIA 10 TPO(UII0 TOArOTOBKH «ABHAIMOHHAS METECOPOJIOTHS W
KJIMMATOJIOTHSI».

JIIs  OCBOEHUWS JaHHOW JUCIMIUIMHBI, OOYYaroIIHecs JIOJDKHBI OCBOMTH pPa3Jieibl
muciuiuinH:  «Pusukay, «MHbopMartnka», «BberauciuTenbHas MareMaTHKay, «MaTemaTHka
(Teopusi BEPOSITHOCTH M CTAaTUCTHKA)», «JlMHaMHUYeckas MeTeopoJioTus», CTaTHCTHYCCKHE
METOJIbl aHajH3a THAPOMETEeOposIorHueckor uHbopMmanmm», «['codusuka», «HOCTpaHHBIH
SI3BIK», «YHCIICHHBIC METO IbIl MATEMATHYECKOTO MOJICITHUPOBAHUS, .

JucnumimHa «MoJenTupoBaHue KIUMATHYCCKHX H3MEHEHUH B APKTHYECKOM PETHOHE»
SBJIICTCS 0a30BOM JII1 OCBOCHHUS JUCIMIUIAH: «MOJEIMpOBaHUE HPHPOJIHBIX IPOILIECCOBY,
«TexHHYeCKrne acmeKThl THIPOIMHAMHYECKOTO MOJCIMPOBAHUS aTMOC(EpPHBIX IPOIECCOBY,
«YwucneHHbIe METO/IbI, HCIIOJIb3yeMbIe B aTMOC(HEPHBIX MOJEISIX», «/{OTOJHUTEIBHBIC pa3/ieiibl
YUCIEHHBIX METO,I0B peleHus 3a71a4 TUAPOIUHAMUKI, «ACCUMMIISIIUS
THIPOMETECOPOJIOTMUSCKUX JAHHBIX», «YCBOCHHME JaHHBIX HAOJIOJCHUN THAPOIMHAMHYCCKUMU
MoIesIMIY, «MoIelTupoBaHue 0OLICH IUPKYIISAIUN aTMOC(HEPBD».

3. Komnerenuuu odyuyarmuierocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS TUCIUIITIUHBI

IIpouecc n3ydeHus UCHUIUINHBI HAIpaBJIeH Ha (JOPMHUPOBAHHUE CIIEIYIONINX KOMIIETCHIHHI:

Kon Komnerenuus

KOMIICTCHI MU

CIIOCOOHOCTH MMpEeaACTaBUTb COBPEMEHHYIO KapTUHY MHUpPA HAa OCHOBE
OIIK-1 3HAaHUH OCHOBHBIX HOHOX(CHHﬁ, 3aKOHOB 1 MCTOAOB €CTCCTBCHHBIX
HayK, (1)H3I/IKI/I U MaTEMaTHUKHU

CIIOCOOHOCTH AHAJIM3UPOBATH U UHTCPIIPECTUPOBATH JAHHBIC HATYPHBIX

OIIK-3 n Ha60paTOpHLIX Ha6J'IIO,Z[eHHﬁ, TCOPCTUICCKHUX PACUCTOB U
MOJCIUPOBAHUSA
OIIK-4 CIIOCOOHOCTH AHAJIM3UPOBATH U UHTCPIIPECTUPOBATH JAHHBIC HATYPHBIX

n J'Ia60paTOpHLIX Ha6ﬂ10,[[eHHﬁ, TCOPCTUUICCKHUX PACUCTOB U
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MOJCIUPOBAHUSA

CIOCOOHOCTh aHATM3UPOBATh U MHTEPIIPETUPOBATH JAHHBIE HATYPHBIX
OIIK-6 1 J1a00paTOPHBIX HAOIIOACHUH, TEOPETHUECKIX PACUETOB U
MO JICTUPOBAHHSI

CriocoOHOCTH MPOTrHO3UPOBATH OCHOBHBIE ITAPAMETPHI aTMOC(EpHI,
NK-1 OKeaHa U BOJ CYIIIM Ha OCHOBE IPOBEACHHOTO aHATIHN3a UMEIOLICHCS
uHpOpMaun

CriocoOHOCTH MPOTrHO3UPOBATH OCHOBHBIE ITAPAMETPHI aTMOC(]EpHI,
NK-2 OK€aHa U BOJ CYIIIM Ha OCHOBE IIPOBEACHHOTO aHATIN3a UMEIOLICHCS
uHpOpMaun

B pesynprare OCBOEGHMS KOMIIETEHIMM B paMKax JUCHUIUIMHBL  «MoaenupoBaHue
KIIMMaTH4YE€CKUX U3MEHEHUI» 00ydaromuics JOJDKEH:

3HAaTh:
— (1)I/I3I/I‘~IGCKYIO nu MaTCMaTI/I‘-IeCKyIO HOCTaHOBKy 3a1a4u FI/I)IpO)II/IHaMI/I‘-ICCKOFO
MOJENUPOBaHUS aTMOCHEPHBIX PUINUECKUX U XUMUYECKUX MTPOLIECCOB;
— CUCTCMBbI KOOpHI/IHaT, I/ICHOHB3yIOHII/IeC$[ B FI/I)IpO)II/IHaMI/I'-IeCKOM MOHGJ’II/IpOBaHI/II/I;
— METOAbI aHHpOKCI/IMaHI/II/I ypaBHeHI/Iﬁ C ITIOMOIIIBKO KOHCYHBIX paSHOCTeI\/'I )
— METOAbI aHAJIN3a KOHCYHO -paSHOCTHI)IX CXEM,
— CHOCO6BI 60pB6BI C BBIYUCIINTCIIBHBIMU OH_II/I6KaMI/I, BO3HUKAKIIINUMHU HpI/I I/IHTerI/IPOBaHI/II/I
ypaBHeHI/Iﬁ FI/IJIpOTepMO}II/IHaMI/IKI/I aTMOC(i)epBI YHUCJIICHHBIMH METOJaMU;
— YHUCJICHHBIC METO bl HHTCTPUPOBAHUS YPABHCHHH THIPOJMHAMHYCCKUX MO/ICIICH.

VYMeTs:
— pa3pabaThIBaTh AITOPUTMBI THIPOIMHAMHYECKOTO MOJICITUPOBAHUS COCTaBa aTMOCHEPHI;
— MPUMEHSTh COBPEMEHHBIE YHMCIIEHHBIE METOJIbI U JIPYrue KOJIMYECTBEHHBIC TEXHOJOTHU B
HayYHBIX HCCIICIOBAHMIX U MMPOTHOCTUYECKUX pa3pabOTKax MO YHCICHHOMY MOJICTUPOBAHUIO
H3MEHYHMBOCTH KJIMATa;
— TI0JIb30BAThCS YUCIICHHBIMHA MOJICIISIMU COCTaBa HIDKHEH M CpeHEH aTMOCdepshl;
— IIPOBOJIUTH YUCJICHHBIC SKCIIEPUMEHTHI TI0 MOJICIIMPOBAHUIO U3MEHYMBOCTH KJIMMaTa.
— aHAJIM3UPOBATH PE3YJbTATHI YHCICHHBIX PACYETOB U3MECHECHHS KIIMMATa;

Brnaners:
— COBPEMEHHBIMH METOJIaMU YHCIEHHOTO MPOrHO3a KJINMATa,
— crocobaMH ydeTa B3aMMOJICHCTBUS (U3MYECKUX U XHUMHYECKUX MPOLIECCOB B HIDKHEU
atmocdepe.
— METOJUKOI 00pabOTKH pe3yabTaTOB T’UAPOAMHAMUYECKOTO MOICIUPOBAHHUS,
— METOJ]aMH BU3YyaJU3alliu Pe3yIbTaTOB IHAPOJIMHAMUYECKOTO MOAECTUPOBAHUS
aTMOC(EpHBIX MPOIECCOB.

HMeTh npencTaBpiaeHue
O COCTOSAHHU HaquOﬁ HpO6J’IeMH HN3MCHCHHA KJIIMMAaTa U BJIMAHUU U3MCHYHBOCTH KIIMMara
Ha COCTOSAHHUC oxpyxcaromeﬁ Cpeabl 1 SKOHOMHUYCCKOC pa3BUTHUC.

OcHoBHBIC MMPU3HAKNU OCBOCHUA Q)OpMpreMLIX KOMIIETCHIIUM B pe3yiibTaTe OCBOCHUA
JUCIHUITIIMHBI «MO,I[CJ'II/IpOBaHI/IC KJIMMATHYECKUX N3MEHEHHU» CBEICHLI B Ta6n1/1ue.



CooTBeTCcTBHE YPOBHEH 0CBOCHHSI KOMIIETEHIINH IVIAHUPYEMBIM pe3yJibTaraM 00y4eHHs M KPUTepPHsM UX OLleHNBAHUS

Jran ILianupyembie Kputepnu onennBanus pe3yJibTATOB 00y4eHUsI
(YpoBeHb) pe3yJabTaThl 00y4eHust
OCBOEHHUS (mokazatenu 2 3 4 5
KOMIIETCHII AOCTUIKEHU 3aJaHHOTO MHUHUMAJIbHBINA 0a30BBII NPOABUHYTHIN
uu YPOBHSI OCBOCHUS
KOMIMETEeHIUH)
Tpernit Baanern: He Baapeer: Cna0o Biageer: Cnabo Biageer: CBo0oaHO BiIaJCCT:
ATarl HaBBIKAMH aHaJIn3a | HaBbIKaMU aHaJIn3a | HaBbIKaMH aHaJIn3a | HaBbIKaMU aHaJIn3a | HaBbIKaMH aHaJIn3a
(ypoBeHB) | aTMOC(EPHBIX MPOLECCOB € | aTMOC(EPHBIX MPOLECCOB C | aTMOCEPHBIX MPOLECCOB € | aTMOC(EPHBIX MPOLECCOB C | aTMOCHEPHBIX POLIECCOB
OHK_l IIOMOIIBIO YpaBHCHUHA | TIOMOIIBIO YpPaBHCHUH | IOMOLUILIO YpPaBHCHUU THAPO- | IOMOUIBIO YpaBHCHUU | C TIOMOUIBIO YPaBHCHHUU
TUApOo- U TCPMOJUHAMUKU. TUapo- U TCPMOJJUHAMUKU. 1 TCPMOANHAMUKU. TUJapO- U TCPMOJMHAMUKU. TUJapPO- U TCPMOJUHAMUKU.
YMmern: He ymeer: 3aTpynHsiercs: Xopouio ymeer: OTan4yHO ymeeT:
- HCIIOJIB30BAaTh OCHOBHBIC | - HCIIOJIIB30BaTh OCHOBHBIC | - HCIIOJIB30BATh OCHOBHBIC | - HCIIOJIb30BATh OCHOBHBIC | - HCIIOJIB30BATh OCHOBHBLIC
3aKOHBI ¢busuKn U | 3aKOHBI (uzukm U | 3aKOHBI buzuku U | 3aKOHBI ¢buznku U | 3aKOHBI bu3nKH 51
TUAPOTEPMOJVHAMUKHA  JUISI | TUAPOTEPMOAMHAMUKHA IS | TUAPOTEPMOAUHAMUKHA Ul | TUOPOTEPMOAVUHAMUKN  JUIS | TUAPOTEPMOANHAMUKA
OITMCaHHus JUHAMHUKHU | OIIMCAHUA JUHAMHKHU | OIIMCAaHUA JUHAMHKH | OITKMCaHUA JUHAMHKH | AJI1 OIIMCAaHUA AJUHAMUKU
aTtMocdepsl; aTtMochepsl; aTMocdepsl; aTMocdepsl; atMocdepsr;
- CO311aBaTh | - CO3/1aBaTh | - CO3JaBaTh MaTEMaTHYECKHE | - co3/1aBaTth | - C03/1aBaTh
MaTeMaTH4YeCKue MOJIEH | MaTeMaTHIeCcKue MOJIETH | MOJIEH aTMOC(EpHBIX | MaTEMaTHYECKHE MOJIEH | MaTeMaTHYeCKue MOJIEIH
aTMoc(hepHBIX TIPOIIECCOB; aTMOC(EPHBIX TIPOIIECCOB; MIPOIIECCOB; aTMOoc(hepHBIX MPOIECCOB; aTMoc(hepHBIX MPOIECCOB;
- OOBSCHATH  MPOIECCHI,| - OOBICHATH IIPOIECCHI, - OOBSICHATH TIPOIIECCHI, - OOBSICHATH TPOIIECCHI, - OOBSCHATH IPOILECCHI,
MIPOUCXOMAIINE B PA3TUYHBIX| MPOUCXOAAIINE B PA3TUYHBIX | MPOUCXOAIINE B PA3IMYHBIX | TMIPOUCXOSIINE B PA3NUYHBIX | MTPOUCXOISIIIE B
CITOSIX atMocdepb] CI0SIX aTMOCQEpHI ciosix atMocdepsl CIosIX aTMocdepsl Pa3IMYHBIX CIIOsX|
(mpu3eMHOM, TTOrpaHUYHOM H| (TIPU3EMHOM, ITOTPAHUYHOM U | (IPU3EMHOM, TIOTPAHUYHOM B | (TIPU3EMHOM, IIOTPAHIYHOM | | atMocepsl  (TIpH3EeMHOM,

cBobomHOM  aTtMocdepe) ¢ cBoOomHOM aTMochepe) ¢ cBOOOIHOM aTMocdepe) ¢ cBOOOIHOI aTMocdepe) ¢ ITOTPAaHUYHOM M CBOOOTHOH
[IOMOILBIO [OJIyYEHHBIX [TOMOIIBIO ITOIY4EHHBIX MIOMOIIBIO TTOTYYEHHBIX MIOMOIIBIO TTOTYYEHHBIX atMocepe) C TOMOIIBIO
YpaBHEHUM. YpaBHEHMUII. YpaBHEHUII. YpaBHEHUM. MOJYYCHHBIX YPABHEHHUH.
3HaTh: He 3naet: IL1oxo 3Haet: Xopowo 3HaeT: OTian4HoO 3HaeT:

- OCHOBHBIE 3aKOHBI, | - OCHOBHBIE 3aKOHBI, | - OCHOBHBIE 3aKOHBI, | - OCHOBHBIE 3aKOHBI, | -  OCHOBHBIE  3aKOHBI,
HCIOJIb3yEeMbIe IIPH | UCIIONIB3yEMBIE IIpY | UCTIONb3yEMblE€ NPU ONHCAHUM | UCIIOIb3yeMbIe IpU | UCTIONb3yEMbIE npu
OIMCAaHUU JUHAMUKH | OIUCAHUU JUHAMHUKH | AUHAMHUKH aTMOc(hepsr; OIUCaHUU JUHAMUKH | ONMCaHUU JMHAMUKH
atMocdepsl; atMocdepsl; - MexaHm3Mbl (popMHUpOBaHUA | aTMOCQEPHI; atMochepsl;

- MeXaHU3MBbl (POPMHUPOBAHMS | - MEXaHU3MBI (DOPMHUPOBAHUS | IIUPOKOTO CIIEKTpa | - MEXaHHU3MBI | - MeXaHU3MBbI
LIMPOKOTO CIIEKTpa | IIUPOKOI0 CIIEKTpa | aTMOC(EPHBIX MPOLIECCOB; ¢dbopMHpOBaHUs  IIUPOKOro | (hOpMHUPOBAHUS MIMPOKOTO
aTMoc(epHBIX IPOLIECCOB; aTMoc(epHBIX POLIECCOB; - 0COOEHHOCTH CIIEKTpa aTMOC(EPHBIX | CIIEeKTpa aTMoc(epHbIX
- 0cOOEHHOCTHU - 0cOOEHHOCTH npeoOpa3oBaHus PA3THUHBIX MIPOLIECCOB; MIPOLIECCOB;
peoOpa3oBaHus Pa3IUUHBIX | IpeoOpa3oBaHMs pa3iuuHBIX | (opMm 3Heprum B atmMocdepe. - 0COOEHHOCTH - 0COOEHHOCTH

¢opm sHEpruu B atMocdepe. | GHopm dHEpTUHU B aTMOchepe. peo0pa3oBaHus PA3INUHBIX | MpeoOpa3oBaHUs




¢dopmM 3HEprUU B aTMOChepe.

PasNUYHBIX GOPM DHEPTHH
B aTMocdepe.

Bropoit Buaanern: He Baageer: Henocrarouno Xopowo Bjajaeer: CBo0Ooano Biajeer:
Sramn - aHAJIM30M Me30MAaclITa0HbBIX | - aHAIM30M ME30MAcCIITa0HbIX | BJIA/IeeT: - aHAJIM30M ME30MACIITA0HBIX | - aHAIU30M
(YpoBeHbB) SIBJICHU1, SIBJICHU, - QHAJIM30M ME30MACIITaOHBIX | SIBJIECHUH, MEe30MacCIITaOHbIX
OIIK-5 - HaBbIKaMH paboTHI ¢ - HaBbIKaMH paboTEHI ¢ SIBJICHU, - HaBBIKAMH paboTHI ¢ SIBIICHUH,
AJIEKTPOHHBIMU 0a3aMH 9JIEKTPOHHBIMU 0a3aMu - HaBbIKaMHU padoTEHI ¢ AIIEKTPOHHBIMHU 0a3zaMu - HaBbIKaMH paboTHI C
JTAHHBIX JTAaHHBIX AJIEKTPOHHBIMU 0a3aMH JAHHBIX | JAHHBIX AIIEKTPOHHBIMHU 0a3zaMu
JTAHHBIX
YmMmern: He ymeer: 3aTpynHsiercs: YMeer ¢ noMonb10 YmMmeer
rpaMoTHO 00pabaThIBaTh U 00pabaTeIBaTh U 00pabaThIBaTh U npenogaBaTess: CaMOCTOSITEJIbHO:
CHCTEMaTU3NPOBaTh CHUCTEMaTU3HPOBaTh CUCTEMaTU3MPOBATh 00pabaThIBaTh U IpaMOTHO 00pabaThIBaTh U
HAMEIOIINNCS apXUBHBINA VUMEIOLUICS apXUBHBIN VMMEIOLUICS apXUBHBIN CHCTEMAaTU3UPOBATH CHCTEMAaTU3UPOBATh
Martepuai W JaHHbBIE Marepuai U JaHHbIE MaTepuan | JaHHbIE MMEIOIINIACS apXUBHBIN MMEIOIINICS apXUBHBIN
rapamMeTpoB aTMocGepbl rapamMeTpoB aTMocdepbl MapaMeTpoB aTMOC(ephI MaTepuan | JaHHbIE MaTepuan W JaHHbIE
napamerpoB atMochepsbl napamMerpoB aTMochepsbl
3HaThb: He 3naer: I1noxo 3HaeT: Xopouo 3HaeT: OTau4HO 3HaeT:
OCHOBHBIE TIPUHITUITHI OCHOBHBIE TIPUHITUITHI OCHOBHBIE TIPUHITUIIBI OCHOBHBIE TIPUHITUTIBI OCHOBHBIE TIPHUHITUTIBI
YHUCIIEHHOI'O U (pU3UKO- YHCIICHHOTO U (DH3UKO- YHCIICHHOTO U (DH3HKO- YHCJIEHHOTO U (PU3UKO- YHUCIIEHHOIO U (PU3UKO-
CTaTHCTUYECKOT O CTaTHCTUYECKOT O CTaTHCTUYECKOT O CTaTUCTUYECKOT O CTaTUCTUYECKOT O
MOZEIAPOBAHNS IIPOIECCOB | MOIECIUPOBAHMS IPOLIECCOB | MOIEIUPOBAHUS IPOLIECCOB MOJIEJINPOBAHHS TIPOLIECCOB | MOIEINPOBAHMUS
atMoc(epsbl. atMoc(epsbl. atMochepsbl. atMoc(epsbl. MIPOIIECCOB aTMOCG EPHI.
Bropoit | Baaners: He Baaneer: Henocrarouno Xopoio Biajgeer: CBo0oaHO BiIaJeeT:
yTAarl METOZaMHU PELICHU METOLAMHU pELICHUS BJIAIECT: METOAAMU PELICHU METOAAMU PELICHU
(ypOBeHb) CTaHAApPTHBIX 3ada4n CTaHJApPTHBIX 3adaun METOAAMHU PELICHUS CTaHJaPTHBIX CTaHJApPTHBIX 3aJa9n CTaHAApTHBIX 3aJa9u
OIIK-6 npodeccroHaNbHOM npodeccroHanbHON 3a7aun IpodecCHOHANLHOM npoeccroHAILHOM npoeCcCHOHANTBLHOM

JeATEIHOCTH HAa OCHOBE
nH(pOpMAMOHHOH 1
6ubnrorpaduueckoil KyJIbTyphI €
MIPUMEHEHNEM NH(pOpManOHHO-
KOMM YHUKaIIMOHHBIX
TEXHOJIOTUH U C yU4ETOM
OCHOBHBIX TpeOOBaHUI
“HPOPMAMOHHON 6€30MacHOCTH

JIeATEIFHOCTH HA OCHOBE
rH(pOpPMALMOHHOH 1
O6ubnrorpaduueckoi KyJIbTyphI €
MIPUMEHEHNEM HH()OpMAINOHHO-
KOMM YHHKAIIHOHHBIX
TEXHOJIOTHI U ¢ y4ETOM
OCHOBHBIX TpeOOBaHUI
WH(POPMAIIMOHHON O€30MaCHOCTH

JIeATEIBHOCTH Ha OCHOBE
HHPOPMALMOHHON 1
oubnuorpaduueckoit KyIbTyphI C
MpUMEHEHNEM HH(OPMALMOHHO-
KOMM yYHHKAIIMOHHBIX TEXHOJIOTUI
U C Y4ETOM OCHOBHBIX
TpeGoBaHMi HHPOPMAIMOHHON
6e3omacHoCcTH

JEATEIbHOCTH Ha OCHOBE
nH(popMaLMOHHO U
oubmorpaduieckoi KynbTypbl
C IpUMEHEHHEM
nH(pOpMaLIMOHHO-

KOMM YHUKaIlMOHHBIX
TEXHOJIOT U U C YUETOM
OCHOBHBIX TpeOoBaHHI

JEeATEIbHOCTH Ha OCHOBE
nH(popMaLMOHHO U
oubmuorpaduueckon
KYJIBTYpPBI C IPUMEHEHHEM
nH(pOpMaLIMOHHO-

KOMM YHUKaIlHOHHBIX
TEXHOJIOT U U C YUETOM
OCHOBHBIX TpeOoBaHHI

nHPOPMAaMOHHON 6€30MacHOCTH| HH(OPMAIIMOHHOM
Oe3zomacHoCTH
Ymern: He ymeer: 3aTpyaHsiercs: Ymeer ¢ nomombio Ymeer
Pemats 3a1aun acCUMIITSIIMA Pemath 3a71aun acCUMIIIALIAH Pemats 3a1a4n acCUMIISLA npenoaaBarTeJs: CAMOCTOSITEJIbHO:

JTAHHBIX
TUIPOMETEOPOJIOTUYECKUX

aHHBIX
TUAPOMETEOPOJIOTMYECKUX

JAHHBIX THAPOMETEOPOIOTMYECKIX
U3MEpEHUil

PemraTe 3amaum acCUMUIIALIMT
JTaHHBIX

PemraTe 3ama4m acCCUMUIIALINT
JTaHHBIX




I/I3MepeHI/II71 I/I3MepeHI/II71 THUAPOMETCOPOJIOTrNICCKUX TUAPOMETCOPOIOrMYCCKUX
HU3MEepeHuil HU3MepeHuit
3HaTh: He 3naert: Iioxo 3naeT: Xopouio 3HaeT: OTan4Ho 3HAaeT:

OCHOBHBIC TTPUHITUITHI
ACCHUMIISLMHI JTaHHBIX
TUJIPOMETEOP OJIOTUYECKHUX

OCHOBHBIC TIPUHITUITHI
ACCHUMIISALNHI TaHHBIX
TUJIPOMETEOP OJIOTUYECKHUX

OCHOBHBIE TIPUHIIHITHI
ACCUMMJISILIMM JAaHHBIX
THUIPOMETEOPOIOTHUECKUX

OCHOBHBIC TIPUHIIUITHI
ACCUMUIISLINU TaHHBIX
TUJPOMETEOPOIOTMYECKHUX

OCHOBHBIC TIPUHITUTIBI
ACCUMMJIISILIUY JAHHBIX
THIPOMETEOPOIOTHYECKUX

HA3MEpPEHUN U3MEpPEHUI U3MEpEHUN U3MEpEeHui U3MEpEHUN
Bropoii | Baaners: He Baaneer: Henocrarouno Xopomro BiaageeT: CpoOoaHo BiajgeeT:
3Tar MerogaMu nogydeHus 1 MerogamMu nosydeHus U BJIaJieeT: MerogamMu nojay4eHus u MerogamMu nojgydeHus u
(YpOoBEHB) | KOHTpPOJIS KauecTBa KOHTPOJIS Ka4ecTBa Meronamu moTydeHUS U KOHTPOJIST KauecTBa KOHTPOJISI KauecTBa
IIIIK-1 | omepaTuBHBIX OIlEpaTUBHBIX KOHTPOJIS Ka4eCcTBa OIlEpaTUBHBIX OIlEpaTUBHBIX
TUIAPOMETEOPOIOTHUECKUX TUIPOMETEOPOIIOTHUECKUX OTIEPATUBHBIX THAPOMETEOPOTIOTUUECKUX THAPOMETEOPOTOTUUECKUX
JaHHbIX. JaHHbIX. TUAPOMETCOPOTIOINICCKUX JaHHBIX. JaHHBIX.
JaHHBbIX.
YMmern: He ymeer: 3aTpyaHsiercs: YMeet ¢ nomMonb10 YmMmeer
MIPUMEHSTH COBPEMEHHEIS TIPUMEHSTH COBPEMEHHEIS MIPUMEHSTH COBPEMEHHBIE npenoaaBarteJisi: CaMOCTOATEJBHO:
METOABI aHaJIn3a 1 METOAbI aHaJIN3a U METOAbI aHAJIN3a N IIPUMCEHATb COBPEMCHHBIC IIPUMCEHATH COBPEMCHHBIC
arnmapaTypHBIE CPECTBA armapaTypHBIE CPECTBA armapaTypHBIE CPEICTBA METOJIbI aHAIHM3a U METOJIbI aHAIM3a U
00paboTku HHPpOPMAITHH 00paboTku HHPpOPMAITHH 00paboTku HHGOPMAITUK IPH | almapaTypHBIC CPEICTBA arapaTypHbIC CPENCTBA
pu paboTe ¢ TEKYIUMH K pu paboTe ¢ TEKYIUMH K paboTe ¢ TeKyIUMHA U 00paboTku HH(POPMAIIUU MpU | 00pabOTKU HH(pOPMALIUU
ApPXUBHBIMU JAHHBIMH ApPXUBHBIMU JAHHBIMH ApXWBHBIMH TAHHBIMHU paboTe ¢ TeKYIIMH U mpu paboTe ¢ TEeKYIIUMH U
ApXWBHBIMH JJAHHBIMHU ApXVWBHBIMH TAHHBIMHU
3HaThb: He 3naet: ILioxo 3naer: Xopoo 3HaeT: OT1in4HO 3HaeT:
OCHOBHBIE TIPUHITUITHI OCHOBHBIE TIPUHITUITBI OCHOBHBIE TIPUHITUIIBI KOHTPOJIS| OCHOBHBIE TIPHUHITUTIBI OCHOBHBIE TIPHUHITUTIBI
KOHTPOIIS KauecTBa JaHHBIX | KOHTPOJIS KadecTBa JaHHBIX | KayecTBa JAaHHBIX U3MEPEHWH | KOHTPOJS KA4ecTBa JaHHBIX | KOHTPOJS KadecTBa
U3MepeHui U3MepeHui H3MEpEeHU JIAaHHBIX U3MEPEHUN
Bropoit | Baagers: He Biapneer: Hepnocrarouno Xopowo BJiajeer: CBo001HO BiIaJeeT:
sran | HaBblkamu cocraBieHUst Hagbikamu cocraBiieHust BJIaJIeeT: HaBbikamu cocraBineHust HaBbikamu cocraBineHust
(ypOBeHb) paS,EleJ'IOB HayIHO-TEXHUICCKUX paS,E[CJ'IOB HaYyYHO-TEXHUICCKUX HaBpIkaM¥ COCTaBJIICHUS pasznenon paS,{[CHOB HAYyIHO-TEXHUYICCKUX pas3aeioB Hay‘IHOZ
[K-2 OTYETOB, MOSCHUTEIILHBIX OTUYETOB, MOSICHUTEIILHBIX Hay4YHO-TEXHMYECKUX OTYETOB, OTYETOB, MOSICHUTEIBLHBIX TEXHUYECKHUX OTYETOB,

3aIIMCOK, IPH MOATOTOBKE
0030pOB, aHHOTAIINH,
COCTaBIICHHH pedepaToB u
6ubnmorpaduu 1Mo TeMaTHKe
MPOBOJMMBIX HCCIIECIOBAHHH.

3aIMCOK, PH MOATOTOBKE
0030pOB, aHHOTAIINH,
COCTaBIICHNH pedepaToB u
oubnmorpaduu Mo TeMaTHKe
MIPOBOJMMBIX HCCIICIOBaHUN

HOSICHUTEIIBHBIX 3aIMCOK, TIPH
MOATOTOBKE 0030pOB, aHHOTAIINH,
cocTaBIIeHNH pedepaToB 1
oubnmorpaduu Mo TeMaTHKe
NPOBOAMMBIX HCCIIEIOBaHHI

3aIMCOK, IPH MO OTOBKE
0030p0OB, aHHOTAIIHH,
cocTaBieHHH pedepaToB 1
o6ubnuorpaduu Mo TeMaTHKE
MPOBOAMMBIX HCCIIEIOBaHHI

MOSICHUTEIBHBIX 3aIHCOK, IIPU
MIOATOTOBKE 0030pOB,
aHHOTAIMIH, COCTABICHUH
pedepatoB u Gubmuorpaduu
IO TEMATHKE TIPOBOIUMBIX

HUCCIIEOBAHUN
Ymern: He ymeer: 3aTpyaHsiercs: Ymeer ¢ nomombio Ymeer
HU3j1aratb U KpUTUIECKU HU3j1aratb U KpUTHIECKU H3J1araTtb 1 KpUTUYECKU NpenoaaBaTesis: CAMOCTOSITEJILHO:

aHAIIN3UPOBATh 0a30BYIO
nHpopManuio

AHAIN3UPOBATH 0a30BYIO
nHpopManuio

aHAIIM3UPOBATH 0a30BYIO
nH(OpMAaLHIO

n3jiaratb 1 KPUTUICCKUA
AHAJIM3HUPOBATH 6330By}0

nu3jiaratb 1 KPUTUICCKU
AHAJIM3HUPOBATH 6a3OByK)




nHpopmanuro

nHpopmanuio

3HaTh:

OCHOBHBIE TPUHIIUIIBI
COCTaBJIEHHS Pa3/Ie/IOB HAyIHO-
TEXHUYECKUX OTYETOB,
MOSICHUTEIIBHBIX 3AIUCOK, MTPU
MTOJITOTOBKE 0030pOB,
AQHHOTAIIUH, COCTABJICHUH
pedepaToB u OudIHOrpaduu Mo
TEMAaTHKe TPOBOIUMBIX
UCCIIeJIOBaHUM.

He 3naert:

OCHOBHBIE TPUHIIUIIBI
COCTaBJIEHHS Pa3/Ie/IOB HAYIHO-
TEXHUYECKUX OTYETOB,
MOSICHUTEBHBIX 3AIUCOK, MTPH
MTOJITOTOBKE 0030pOB,
AQHHOTAIIUH, COCTABJICHUH
pedepaToB u OubGIHOrpaduu Mo
TEMAaTHKe POBOIUMBIX
WCCIIeIOBaHUM.

Il1oxo 3Haer:

OCHOBHBEIC HpI/IHHI/IHI)I
COCTaBJICHUA pa3/1€JI0OB HAYYHO-
TEXHUYCCKUX OT‘IéTOB,
MOsICHUTCIIbHBIX 3aITUCOK, IIPU

MOATOTOBKE 0030pOB, aHHOTAIIUH,

cocraBlieHHH pedepaToB U
oubnuorpaduu Mo TeMaTHKE
MPOBOIUMBIX HCCIIEI0BAHHIA.

Xopouio 3HaeT:

OCHOBHBIE ITPUHLIMIIBI
COCTaBIICHUS Pa3/IeiOB HAYYHO-
TEXHHYECKHUX OTUETOB,
MOSICHUTEBHBIX 3aMUCOK, MPU
MOJITOTOBKE 0030POB,
AHHOTAIMH, COCTABJICHUH
pedepaToB u OHOIHOrpaduu Mo
TEMAaTHKE MPOBOTUMBIX
WCCIIETOBaHUI.

OTan4Ho 3HAaeT:
OCHOBHBIE ITPUHLIMIIBI
COCTaBIICHUS Pa3/ICOB
HAYYHO-TEXHUYECKUX
OTYETOB, TOSICHUTEIBHBIX
3aITUCOK, TIPH MOJrOTOBKE
0030pOB, aHHOTAIHH,
cocTaBjieHuH pedepaToB U
oubnuorpaduu Mo TeMaTHKE
MPOBOJIMMBIX UCCIIEI0BAHUIA.




4. CTpykrypa u coaep:KaHue JUCHUININHBI

OO0mast TpyI0eMKOCTh JUCHHUILIIMHBI COCTABISET 2 3a4eTHBIE SIMHUIIBI, 72 Jaca.

O0BbEM TUCHUTIIIINHBI

Bcero uacon

Ounas popma o0yueHus

2020 r. Habopa

OO0uiasi Tpy10€MKOCTD IV CIIUTIJIMHbI 72
KonTtakTHasi padoTa ody4yarommuxcsi ¢ 28
npenoaaBaTeisiM (M0 BUIaM ayJIMTOPHBIX
Y4eOHBIX 3aHATHII) — BCero:
B TOM YHCJIE:
JIEKIUHU 14
71a00paTOPHBIC 3AHATHUS 14
CamocrositessHas padora (CPC) — Bcero: 44
B TOM YHCJIE:
KypcoBas paboTa -
KOHTpOJIbHas paboTa -
Bua npomeskyTo4HO# aTTecTaluu 3aver

(3aueT/3K3aMeH)

4.1. CTpyKTypa QM CHUIINHbBI
OuHoe 00y4eHHe
2020 r. nabopa

N Buabl yue6Hoii paboThl, Z =
[1]
3 B T.4. CAMOCTOAITEIbHAS = s . £ =
n/n =~ 2 =
ol padoTa CTyAeHTOB, Yac. EES = =
= @DopMBI TEKYIIETO| 2 = = =
Pa3nen nu tema g ] 2 o 23
= . KOHTPOJIA RS S =5
JTUCIHHUIIINHBI = TR =9 S =
ol =| 28 = - ycneBaeMoCTH S @28 &%
=| &a&| 98 E 8| o8
5| E2%| S o = = S =
2| =2¢ = =S =
) O ® = S & <~
S |loOoRHE O A %)
OcobGeHHOCTH Bompocsr Ha OIIK-1
1 KJIMMaTa MOJISPHBIX 8| 2 2 6 JIEKIINH OIIK-3
paiioHOB
IloctanoBka  3amadu Bompocsr Ha
MOJICJIUPOBAHUS JICKIIUU OIIK-1
2 8| 2 2 6
H3MEHEHUS  KJIMMaTa [1K-3
MOJIAPHBIX PAOHOB
MopenupoBanue Bompocsl Ha
PEXKUMOB 00JAYHOCTH JIEKITUH
M e¢ BIIMSHUSA Ha
o OIIK-3
3 paauanuoOHHBIN U 8| 0 2 6 TK-3
TEeMIIEpaTypHbIN
PEXKUMBI B IOJIIPHBIX
panioHax.
MonenupoBanue u Bonpocsr Ha
rapaMmeTpu3anus JICKIIUU OIIK-1
4 0COOEHHOCTEN 8| 2 2 6 OIIK-3
MOTPaHUYHOTO CJIOS [1K-3
aTMOoCc(ephl MOJIIPHBIX




oOuacreit st
HCIIOJIE30BAHMS B
KIHMATUYCCKUX
MOJIENISX.

MogenupoBanue u Bomnpoce! Ha
napameTpu3aIus JICKIHU
ocoOeHHOCTeH OLTK-1
5 ra3ooOMeHa B sl o 5 6 K-3
MOJISIPHBIX 00JIACTAX
JUTSL UCTIOJIb30BaHUS B
KJIMMAaTHYECKUX

MOJETIIX.

MopenupoBanue Bomnpoce! Ha
dhopmupoBaHUs 1 JIEKIUU
IBOJIIOIIUHI
LHUPKYMIIOJISIPHOTO
BUXPS B MOJISIPHBIX
paiioHax.

OIlK-1
8| 2 2 6 OIIK-3
I1K-3

MonenupoBanue Bomnpocsl Ha
CBSI3M  TPOIIECCOB B JIEKIUU OIIK-1
7 MOJISIPHBIX pernoHax ¢( 8| 0 2 8 OIlK-3
ri100aIbHBIMHA I1K-3
porieccaMmu

UTOIO: 14| 14 44

4.2. ConepxaHue pa3iesioB JUCHUIITHHBI
4.2.1. Ocobennocmu Knumama.

Apxrruueckoe ycuwieHre. OCOOCHHOCTH TEIIJIOBOTO U3IIYYEHHUS M albOeI0 B MOJISIPHBIX palioHaX.
Oco0eHHOCTH BEPTUKAJIbHON cTpaTU(UKAIIMU B MOJSPHBIX palioHax. BiusHME 1e10BOro moKpoBa Ha
KJIIUMAT B TOJISIPHBIX pakioHax. [{MpKyMIoOJIIpHBI BHXph W €r0 BJIMSIHHE Ha KIMMAT IOJSPHBIX
paiioHoB. llonsipHas HOYb M €€ BIMAHUE HaA MOJSPHBIA KJIMMAT. MeToabl HM3y4yeHHS] U3MEHEHUH
KJIMMarTa.

4.2.2. I[Tocmanoexa 3a0auu Mooeaupo6anus UsMeHeHus Kiumama.

MopenupoBanue sHeprooOMeHa atMmochepbl M OKeaHa B IMOJISIPHbIX palloHax. BiwusHue
JeTHOTO TIOKPOBAa Ha 3HEProoOMeH MexAy armochepoil M okeaHOM. XOJIOJHBIE BTOPXKEHHS B
HOJIAPHBIX paiioHax. OCOOEHHOCTH LUPKY/SLMU B BBICOKMX LIMPOTaX M €€ BIUSHHUE HA TOJIOBOM X0
TeMIepaTypbl B BBICOKMX IIHPOTaX. TpaeKkTOpUM LHMKIOHOB M AHTUIUKIOHOB, IOBTOPSIEMOCTh
O0apUueCKMX CHUCTEM M HUX TPAGKTOPUH B pa3lIWYHBIX YacTAX 3eMHoro mapa. OcoOGeHHoCTH
LHUPKYJIALUU aTMOc(hepbl BHYTPH TPOMHMUYECKUX MIMPOT. BHyTpuTponmuueckas 30Ha KOHBEPrEHIIMH.
Tponnueckue nuxionsl. Knumarndeckas posib maccaTtoB W MYCCOHOB. PasznmuyHble B3rIAabpl Ha
MYCCOHHYIO LUPKYJIALUIO. BiusHue UpKyasauu aTMochepbl Ha TEPMUUECKUH PEXUM U PEKUM
YBIIQ)KHEHUS.

4.2.3. Mooenupoganue pexcumos 001a4HOCIU U ee 6NUAHUA HA PAOUAYUOHHBLIL U
memMnepamypHblil Pexscumbl.

MO,Z[CJ'II/IpOBaHI/IC pa3BUTHUA KOHBEKTHUBHOW OOJIAYHOCTH. MOI[CJ'II/IpOBaHI/IC CMEIIIAHHBIX OO0JIAKOB.
Bnusiaue o01auyHOCTH HA JAJIMHHOBOJIHOBYIO paJJualuio. OC&I[KI/I.
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4.2.4. Mooenuposanue u napamempu3zayus 0COOeHHOCH el NOZPAHUYUHO20 C10 AMMOcpepbl 01
UCROIb308ANHUA 8 KIIUMAMUYECKUX MOOENAX

OcobeHHOCTH IIPOrpeBa, pocTa U YBJIAXHEHUS KOHBEKTUBHOI'O aTMOC(EPHOIr0 MOrPAHUYHOrO CJIOs
HaJl OTKPHITOM BOAOM M JbaoM. MOJEIMpPOBAHHE ITOTOKOB SIBHOTO TEIUIA HAJ OTKPHITOM BOJOH H
apa0M. IIOTOKM CKpBITOrO Terjia HajJ OTKPHITOM BOJOM U JbaoM. OOpa3oBaHHME KOHBEKTHBHOM
00JJaYHOCTH B TOTPAHUYHOM cjoe aTrMoc(hepbl MOJSPHBIX paiioHOB. MoJenupoBaHHE CE30HHOM
M3MEHYMBOCTH  XapaKTEPUCTHK IOTPAHUYHOTO CJIOS aTMochepbl B  TOJSPHBIX — paioHax.
MogenupoBaHue BIMSHUSA XOJIOAHBIX BTOPKEHMM Ha XapAaKTEPUCTUKU IOTPAHUYHOTO  CJIOS
aTMocdepsl B MOJIIPHBIX pallOHAX.

4.2.5. Mooenupoeanue u napamempu3ayus 0codeHnocmeil 2a3000MmeHa 011 UCHONb3I0CAHUA
6 KIUMAMUYEeCKUX MOOENAX.

l'a3oBble THUIpaThl B JOHHBIX OTJIOKEHHSIX. OMHUCCHUM MeTaHa W3 Ta30BbIX THIPATOB IpU
M3MEHEHUSIX KinMaTta. MojenupoBaHUEe TEePMOAMHAMMYECKON CTAOMIBHOCTU Ta30BbIX THIPATOB B
JIOHHBIX OTJIOKEHHSX MOJISIPHBIX paiioHOB. [lecTaOunm3aius ra3oBblX THIPATOB B BBICOKUX HMIMPOTAX.
MopennpoBanre BIWSHHS Ta30BBIX THUIPATOB HA pPaJAMALMOHHBIA PEXHUM TOJSAPHBIX DPAOHOB.
BinstHue nossIpHBIX Ta30BBIX THAPATOB HA KIIMMAT HETIOJSIPHBIX PaliOHOB.

4.2.6. Mooenuposanue popmuposanusn u 3601104UU YUPKYMROJIAPHOZ0 BUXPA.

CrpykTypa HIMPKYMIOJSPHOTO BUXpPs. BiausHue 30HanbHOr0 BeTpa Ha HIMPKYMIIOJISIPHBIN BUXPh
B TIOJIAPHBIX paiioHaX. BiusiHue atMochepHBbIX BOJIH Ha TMOJSPHBIN BUXph. BiausHue oporpaduu Ha
HUPKYMIIOJISIPHBIN BUXpb. CXOJICTBO U Pa3InyMsl CTPYKTYpPbl HIUPKYMIOJSPHOTO BUXPSi B APKTHUKE U
AnTapkTtuke.  BnmsHue — BHeE3amHBIX  CcTpaTOCEPHBIX  MOTEIJICHUH  HAa  YCTOWYUBOCTH
HUPKYMIIOJISIPHOTO BUXps. MoJenupoBaHue HUPKYMIIOJISPHOTO BUXPS B PETMOHAIBHBIX MOJENSIX
KiiuMaTa. MoaenupoBaHue UPKYMIIOISIPHOTO BUXPS B II100ATbHBIX KIMMATHUYECKUX MOJICIISX.

4.2.7. Mooenuposanue ceéa3u npoueccos é ROJIAPHBIX PECUOHAX C 2/100ATbHBIMU RPOUECCAMU .

[Tonsipubie mpoliecchl Kak 4acTh OOLIeH MUPKYISIIuU atMocdepbl. MoaenupoBaHue Ce30HHOM
W3MEHUMBOCTH MOJSIPHON  AMHAMUKH. BrusHue 10KHOrO KojeOaHuWs Ha  YCTOWYMBOCTH
LHUPKYMIIOJSIPHOTO BUXPSL M MPOLECCHl BHYTPH Hero. BiusHue KBa3HIBYXJIETHHUX KojeOaHUN Ha
YCTOWYHUBOCTD [IUPKYMITOJIIPHOTO BUXPSI U TPOIIECCHI BHYTPH HETO. \BIMsSHKE U3MCHEHHH KIIMMaTa Ha
YCTOMYMBOCTh LIUPKYMIIOJSIPHOTO BUXPS. APKTHUECKOE KOJeOaHUE M KOJIBIEBbIE MOJbl B CEBEPHOM
nosymapu. KoMImo3uTHBIE CTPYKTYphI B IOJI€ BETpa, COOTBETCTBYIOIINE CHIBHOMY U ClaboMy
MOJIIPHOMY BUXPI0. UyBCTBUTEIBHOCTD LUPKYJISAIUU BHETPOIMMUECKON TPONocdepsbl K TEPMUUECKIM
BO3MYILIEHUSIM TOJIAPHOU CTPATOCHEPHI.

4.3. Cemunapckue, NpaKTH4eCKHe, 1a00paTOPHbIE 3aHATHS, HX COiePKAHNE

Ne|  Ne pazpesa TemaTnka 3aHATHH ®opma ®opmupyemMble
/1| JUC U TN HBI NpoBeIeHust KOMIIETEHIIMH
1 1,2 ITocTanoBka 3aJaun yucineHHoro| [Ipakruueckas OIIK-1,
MOJETUPOBAHHUS U3MEHEHUH KIMMaTa. pabota
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2 2
Pacuer »ddexTuBHON TeMIepaTypsl 3eMiH Mpaxrideckas OIK-3,
KaKk IUJIaHEThl Ha OCHOBE HHTETPAIbHBIX
. paborta II1K-1
COOTHOIIICHUH.
3 3,4,5,6 OIIK-1,
Pacuer criekTpanabHOTO IIPOITYCKAaHHUS IIpakTrueckas OITK-3
COJIHEYHOU pauariii atMochepoi paborta K-3 ’
4 7 Pacuer HarpeBa aTMocQepbl COTHEUHOU IIpakTrueckas OIIK-3,
paauanue. pabota OK-3
5 8,9 Pacueer oxnaxmenust armochepst yxomsmei | [IpakTudeckas OIIK-1,
paauanue. pabota OIIK-3,
OK-5,
6 10,12 Pacuer agBeKTHBHOTO TIEpeHOCA TEILIA. [TpakTrdeckas TII1K-1,
pabota OK-3,
OK-5
7 11.13,14 |Pacder CKpBITBIX TOTOKOB TEILIA. IIpakTrueckas OIIK-1,
paborta [1I1K-1,
[1K-3

CeMuHapcKuX U J1a0OPaTOPHBIX 3aHATUH Y4eOHBIM IJIAHOM HE IIPETyCMOTPEHO.

5. YueOHO-MeTOAUYeCKO€e o0ecneueHrne CaMOCTOSITeIbHOM PA00ThI CTYIECHTOB U OLlEeHOYHbIE
CpeacTBa JJIsl TEKYLIEro KOHTPOJISl yCIeBaeMOCTH, IPOMEKYTOUHOI aTTeCTAlMM M0 HTOraM
OCBOEHHUS JUCIHUILINHBI

5.1. Tekyuuii KOHTPOJIb

a). O0pa3ubl TeCTOBBIX 32JaHNI TEKYIIEro KOHTPOJIs
Bomnpocs! Ha neknyn:

1. Kaxue ¢pynoamenmanvuvie 3akoHbl puzuKu AGNAI0OMCA OCHOBOLL OISl YPAGHEHUL
KIUMAmuy4eckou cucmemvl?
Kaxue ocnoenvie npoyeccol gnusrom Ha usmeHeHue Kiumama
Kaxue memoovr modxcHo npumensime 011 peueHus YpasHeHUll KIUMamuyecKol mooenu
Kaxue npoyeccwi onpedenaiom nacpes u oxnaxcoenue ammocgpepoi?
Kax moorcno paccuumams nepenoc menna 6 ammocgepe?
Kaxyro ponv ueparom ckpvimsie nomoku menna 6 KiuMamuieckux Mooensix?
Ymo makoe mooenu nPoMeNCymouHoU CIOHCHOCTU?
Ilouemy uzmenenus knumama 8 Apkmuxe npoucxoosm ovicmpee, yem  Opy2ux patioHax?

NGO~ WN

0). IIlpnumepHas TemaTuKa pedeparTos, 3cce, J0KIAT0B
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Brimosnenue pedeparos, 3cce U TOKIAI0B M0 TaHHOW TUCIUILIMHE HE TPEIYCMOTPEHO YICOHBIM
IJIAHOM.

B). [IpumepHbIe TeMBbI KypCOBBIX pa00T, KpUTEPHH OLleHUBAHMS

BrinonHenue KypcoBbIX pabOT MO JAHHOM JUCIUIUIMHE HE MPEAYCMOTPEHO YI€OHBIM IJIAHOM.

5.2. MeTonnueckue yKa3aHus 110 OPraHU3alUH CAMOCTOATEIbHON padoThl

B Tedenue cemecTpa CTyIeHT 00s3aH CaMOCTOATEILHO MpOpadaThIBaTh MaTepuall, U3JI0KEHHBIN
Ha JIEKUHUAX, I Yero peKOMEHJYeTCsl MCIOJIb30BaTh CEJIaHHbIE HAa JIEKUUAX KOHCIEKTHI, U3YYUTh
OCHOBHYIO U JIONIOJIHUTENIbHYIO JIMTEpaTypy, INpEeAOCTaBICHHbIE IpernojaBaTesieM Ipe3eHTalun
nexuui. OcBOeHHE MaTepUaloB U BBIIIOJHEHUE MPAKTHUUECKUX PAa0OT MPOXOAMT MPHU PETYISAPHBIX
KOHCYJIbTallUsIX C IpenojaBaTeiaeM, I 4Yero MpeJoCTaBlIeHa BO3MOXHOCTb HCIOJIb30BATh
ynaneHHslid fjoctyn (MuTepHeT).

5.3. IIpomMeKyTOUHBIH KOHTPOJIb: 3a4eT

IlepeyeHb BONPOCOB K 3a4eTy:

1. BBIUHCIUTH cozepkaHre aTMOC(HEPHBIX Ta30B MPH 3aJaHHBIX OTHOIICHHUSIX CMECH.

2. OneHuTh BpeMsl )KU3HU TIEPBUYHBIX aTMOC(EPHBIX TIPUMECEH.

3. Paccuntate cKopocTh 00pa30BaHUS BTOPUYHBIX aTMOC(EpHBIX Ta30B TMPH 3aJaHHBIX
KOHIICHTPAIUSX IEPBUYHBIX 3 aTMOC(EPHBIX Ta30B?

4. OueHUTh BEPTUKAIBHOE  IepeMelIMBaHHEe aTMOC(EpHBIX Tra3oB MpPU  3aJaHHBIX
ko3 durmentax TypOyIeHTHOCTH.

5. CpaBHUTH aTMOC(HEPHBIN MEPEHOC KOPOTKO U JOJTOKUBYIIHX aTMOC(EPHBIX MPUMECEH.

6. OLeHuTh CKOPOCTh IPABUTALIMOHHOTO OCAKICHHS a3PO30JIbHBIX YACTHI] PA3HBIX Pa3MEPOB.

6. YueOHO-MeTOAuYecKOe U MH(OPMAIIHOHHOE 00ecTiedeHue U CIIUTIINHbI

a) OCHOBHAaf JiUTeparypa:

1.

2.

3.

4.

Bo3nelictBue uM3MEHEHHS KiMMaTa Ha POCCHUMCKYI0 APKTHKY: aHAJIW3 W IYTH PEIICHUS
npoo6sembl. WWF Poccuu. — M., 2008. — 28 c.

Harypos 1O. C. KnenukoB A. B. CoBpeMeHHOE M3MEHEHUE KIuMaTta APKTUKHU: PE3YJIbTaThbl
HOBOI'O OLIEHOYHOI'O JOKJIaaa APKTHYECKOro coBeTa— APKTUKA: 3KOIOrMSA N SKOHOMUKA. —
2012 — N94(8). — C. 76-81.

Bonomun E.M., luanckuii H.A. MonenupoBanue nupkynsiuuu armochepsl. Kypc nekumii. —
Mocksa, PAH, MI'Y, 2017. - 96 c..

Kucnos A.B. Kiumaronoruss ¢ oCHOBaMH MeTeOpoJiorud. — M3gaTenbCKuil LEHTpP
«Axagemus», M. 2016. — 224 c.

0) 10MOJIHHUTEIbHAS JINTEPATYpA:
1. Arctic Climate Impact Assessment / ACIA. — Cambridge: Cambridge Univ. Press, 2005. — 1042

p

2. Snow, Water, Ice and Permafrost in the Arctic (SWIPA) / Arctic Monitoring and Assessment
Programme (AMAP). — Oslo: F. L. Miller and S. J. Barry, 2011.

3. Callaghan T. V., Johansson M., Key J. et al. Feedbacks and interactions: From the Arctic
cryosphere to the climate system // Ambio. — 2011. — Vol. 40. — P. 75—86. —
doi:10.1007/s13280-011-0215-8.

4. Karuos B.M., Ilopdpupses b.H. Knumatudeckre nsmeHeHuss B ApKTHUKE: MTOCIEACTBUS IS
OKpY>KaroIlel cpeibl U SKOHOMHKH // APKTHKA: 9KOJIOTUs ¥ SKOHOMHUKA. — 2012 — Ne2(6). — C. 66-

79.
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6. Matsees JI. T. Teopus obmieit nupkysiiuu armocheps! 1 kiumara 3emuu. JI. : Tuapomereousar,
1991. C. 158-180.

B) NporpamMMHoe obecriedeHue U UHTepHeT-pecypcehl:

1. Dnekrponubiii pecype http://polaruni.ru/aktualnye-issledovaniya/izmenenie-klimata/

2. DnekTpoHHBIH pecypc. http://www.imces.ru/media/uploads/2-Semenov.pdf

3. DnekTpoHHbIN pecypc. https://xn----8sbhbmfaxaqb7dzafb4g.xn--plai/izmenenie-klimata-arktiki-
kakie-posledstviya-nas-zhdut/

4. DnexTpoHHBIH pecypc. https://ru.arctic.ru/climate/

5. DnekTpoHHbIi pecype. https://ecoportal.info/klimat-arktiki/

6. DJIEKTPOHHBIN pecypc.
https://elementy.ru/novosti_nauki/433457/Poteplenie_v_Arktike_mozhet_privesti_k_zasukhe_ v_sred
nikh_shirotakh

7. DnexkTpoHHbIHA pecype. https://ru.qwe.wiki/wiki/Climate_model
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7. MeToauuecKkue YKa3aHusl 1Jis Oﬁy‘lalOIIII/IXCH 0 OCBOCHHUIO TUCHHUIIIIMHBI

Bua yueoHbIX
3aHATHI

Jlekuun
(Tembl Nel, 2, 4,
6, 8, 10, 14)

IIpakTH4eckune
3aHATHA
(Tembl Nel-14)

IloaroroBka K
3a4ery

Opraﬂmauml ACATEJIBHOCTH CTYACHTA

Hanmcanue KOHCIEKTa JIGKIUI: KPAaTKO, CXeMAaTUYHO, MOCIIEI0BATEIHHO
(UKCHUPOBAaTH OCHOBHBIC IOJIOKEHHSI, BBIBOJBI, (HOPMYIHUPOBKH,
0606HICHI/I$I; IIOME€4YaTh BaXXHBIC MBICJIM, BBIACIATH KIIIOYCBBLIC CJIOBA,
TEPMUHBI.

[IpoBepka TEpMHHOB, TIOHATHM, TEXHUYECKUX XapPAKTEPUCTUK C
IMOMOIIBIO UHTCPHET PECYPCOB C BLINIMCBIBAHUCM TOJKOBAHUH B TCTpalb.
O0603HauuTh BOIPOCHI, TEPMHUHBI, MaTepHall, KOTOPbIM BBI3bIBAET
TPYAHOCTH, NOMCTHUTL W TMONBITATHCA HaTH OTBET B peKOMCHHyeMOﬁ
JIUTEpaType.

Ecimm  camocrosiTennbHO HE ydaeTcss pa3o0paThCsl B MaTepuae,
Heo0xouMo chopMyIHpOBaTh BONPOC U 3ajaTh IpenojaBaTesllo Ha
JIEKIMH, Ha KOHCYJIBTAIMH, WIH C UCIIOJIF30BAaHUEM YAAJICHHOTO JI0CTYIIA
yepe3 MHTepHeT

[IpopaboTka paboueit mporpaMmbl, yAeIsass 0c000€ BHUMaHHUE LETsIM U
3a/1a4aM CTPYKTYPE U COAEPKAHUIO TUCIUTIINHBI.

KOHCHGKTI/IpOBaHI/Ie HCTOYHUKOB.

PabGoTa ¢ KOHCIIEKTOM JIEKIHMi, MOATOTOBKA OTBETOB K KOHTPOJHHBIM
BOTIPOCaM, IPOCMOTP PEKOMEHIYEMOH JIUTEpaTypsl U paboTa ¢ TEKCTOM.
Pemenne TecToBBIX 3a/1aHMM, pEIICHUE 3a71a9 U IPYTHE BUBI paboT.
IIpu nmoaroToBKe K 3a4eTy HEOOXOJMMO OPHEHTUPOBATHCS HA KOHCIIEKTHI
JEeKIMHA, PEKOMEHIyeMYI0 JHUTeparypy, BOIPOCHI JUIsl MOJATOTOBKU K

3a4eTy | T..I.

8. UndopmanuoHHbIe TEXHOJIOT UM, UCIIOJIb3yeMble NPH OCYIIeCTBJIEHUH 00Pa30BaTEeJIbHOI0
npouecca no JIUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecrieyeHus U

UH(OPMAIMOHHBIX CIIPABOYHBIX CUCTEM (MPH HEOOXOAUMOCTH)

Tewma (pazaen)
JMCIUTUTHHEI

OO6pazoBarenbHbIe U
nH(GOPMAIIMOHHBIE TEXHOJIOTUU

[lepeuens mporpaMMHOTO 0O€CIIeYeHUSI U
MH(OPMAIIMOHHBIX CITPABOYHBIX CHCTEM

Temsr 1 - 14

I/IH(bODMaHI/IOHHBIC TEXHOJIOTHH

1. yreHue JIEKIUH C
HCIOIb30BaHUEM clanm-
MpE3CHTAIINH,

2. opraHu3aius B3auMOJCHCTBUS C
oOy4aromumMucs MOCPEJICTBOM
AIICKTPOHHOM MOYTHI

3. HCIOJB30BaHHE apXHUBOB
JTAHHBIX, AaCCUMWIMPOBAHHBIX B
mMomens UK Met Office n
MERRA2, maker NpUKIaIHBIX

IIpOrpamMM, IpPEAHA3HAYEHHBIX UL
aHaliM3a U JUAarHOCTUKU BOJIHOBBIX
MIPOLIECCOB 51 HEJIMHENHBIX
B3aUMOJICHCTBUI B aTMOC(hepe.
00pa3oBaTeNbHbIC TEXHOJIOTUU

1. MIHTEpaKTUBHOE B3aUMOJICHCTBUE
Iearora u CTy/IeHTa

2. cOueTaHWEe UHIUBUIYaJTbHOTO U

1. ITaker Microsoft Excel, PowerPoint.

2. DIEKTPOHHO-OMOINOTEYHAs CHCTEMA
I'mapoMeteoOmnnaiin http://elib.rshu.ru

3. Ucnonb3oBanue caiita kadeapbl
METEOPOJOTHYECKHUX ITPOTHO30B:
http://ra.rshu.ru/mps/dwnl/apogor/Innamrika/
http://ra.rshu.ru/mps/dwnl/apogor/Henunein
BIC_TPOIIECChI/

4. Jlannbie pe-aHaIu30B NASA:
http://gmao.gsfc.nasa.gov/research/merra/

5. [annble pe-anann3oB NASA:
http://gmao.gsfc.nasa.gov/products/document
sIMERRA_File_Specification.pdf

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

7. Mannsle pe-ananuzoB UK MET OFFICE
http://badc.nerc.ac.uk/help/software/xconv/in
d
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http://badc.nerc.ac.uk/help/software/xconv/ind

KOJUIEKTUBHOTO O0Yy4eHUs 8. IIporpammusiii maketr GrADS,
NpeHAa3HAYCHHBIHN U BU3YyaJIU3aliH
YETBIPEXMEPHBIX (JOITOTA, IUPOTA, BEICOTA
U BpeMsl) pacrpeaeaeHuil
METEOPOJIOTUYECKUX T10JIEH

9. TpexmepHas Mo/ieb 00ILEN HUPKYIISILIUU
cpeaHel u BepxHei atMmochepsl

10. Ucnonp3oBanue caiita 1a60paTopun
MOJEJIIMPOBAHUS CPEIHEN U BEPXHEU
aTMocgepbl U Kadeapsl METEOPOIOTUIECKUAX
nporHo3os: http://ra.rshu.ru,
http://ra.rshu.ru/mp.

9. MaTepuajibHO-TeXHHYECKO€E o0ecredeHne TUCIUNTIIUHbI

1. VYuyeOnas ayauropum Ajsi NPOBedeHHs] 3aHATHIH JIEKIIMOHHOIO THNA — YKOMIUIEKTOBaHA
crienuaIu3upoBaHHON (yueOHOM) MebOenbio, HAOOpOM JIEMOHCTPAIIMOHHOTO OOOPYIOBaHUS H
y4eOHO-HarISAHBIMA ~ TIOCOOMSIMH,  00ECTICUMBAIONIMMU  TEMATHYECKHE  WJUTFOCTpPAIIHH,
COOTBETCTBYIOIIKE PA0OYKM y4EOHBIM IIpOrpaMMaM JIUCHUIUIAH (MOTyeil).

2.  Y4yeOHasi aylMTOPHHU JJisi MPOBeIeHUs] 3aHATHH CEMHUHAPCKOI0 THMNA - YKOMIUICKTOBAaHA
CHeIMaTu3upOBaHHON  (yueOHOU) MeOenblo, TEXHHYECKMMH  CpPEICTBAaMH  OOYYeHHS,
CIyXaIllUMHU JUIsl TPEACTaBlIeHUs yueOHOW WHGOpPMAIMK, OCHAIICHHAs KOMIBIOTEPHOM
TEXHUKONW C BO3MOXXHOCTBIO TOJKIIOUeHUs K cetn "MHTepHeT" M obOecrnedeHo J0CTYIOM B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEy OpraHU3auu

3.  YueOHas ayauTopusi AJ8 TPYNNOBBIX M HHAWBHAYAJbHBIX KOHCYJIbTAUMH -
YKOMITJIEKTOBaHA CIEUATM3UPOBAaHHON (yueOHO#) MeOenbio, TEeXHWYECKUMH CpEACTBaMU
00y4eHMS, CITY)KAIIUMHU JIJIS IPEACTABICHUS yueOHOH MHGOpMAIIHH.

4,  VYveOHasi ayaquTOpHMs /JIsl TEKYIIero KOHTPOJS M NPOMEXKYTOYHOH aTTecTallUM -
YKOMIUIEKTOBaHA CIIEHUAIU3UPOBaHHON (yueOHOM) MeOesblo, TEeXHUYECKHMMH CpelCTBaMu
oOyueHus, CIIy>KalluMH JIJ1s IpeCTaBlIeHus yueOHOI nHGOpMAaITIH.

5. IToMemieHne I CAMOCTOSITEJILHOM PadoOThl — YKOMIUIEKTOBAHO CIEIMATU3UPOBAHHOMN
(y4eOHoil) Mebesnbio, OCHAIIEHO KOMITbIOTEPHON TEXHUKON € BO3MOYKHOCTBIO MOAKIIOUEHUS K
cetu "HMHTepHer" wm  o0ecne4eHO JOCTYIOM B JJEKTPOHHYH  HH(POPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpeay OpraHU3aIH.

10.0co0eHHOCTH 0CBOCHUS QM CIHUIIINHBI 1151 MHBAJIU/I0B M JIMI C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3710POBbSI

OOyueHre 00y4aroUIMXCsl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 370POBBSI IPU HEOOXOIUMOCTH
OCYIIECTBIISIETCS Ha OCHOBE a/IalITHPOBAHHOM paboueii MporpaMMBbl ¢ UCTIOIB30BAHUEM CIICITUATLHBIX
METOJIOB OOYYeHUs M JUJAKTHYECKUX MaTepHalioB, COCTABJIEHHBIX C YYETOM OCOOCHHOCTEH
MCUXO(HU3UUECKOTO PAa3BUTHS, WHIWBUIAYATbHBIX BO3MOXKHOCTEH W COCTOSIHUS 3JIOPOBBSI TaKHX
oOyuaromuxcs (oOyyaromerocs).

[Tpu onpeneneHnn GOpMbI MPOBEICHUS 3aHATHI C 00YYAIOIIMMCS-UHBAIHUIOM YYUTHIBAKOTCS
PEKOMEH/IAlUK, COJepXkalliecs B HHIUBUAYaIbHOH NpOoTpaMMe peaOWIIMTAllMd WHBAIHIA,
OTHOCHTEIILHO PEKOMEHIOBAaHHBIX YCIOBUH M BUJIOB TPYJIa.

[Tpu HEoOXomuMOCTH Ui OOYYarOUUXCs M3 YWCIa MHBAJIUJIOB W JIMI[ C OIPaHUYCHHBIMHU
BO3MOJKHOCTSIMU  37I0POBbSI CO3JIAIOTCS CIICIUATbHBIE pPa0OYMe MeCTa C Y4YeTOM HapyIICHHBIX
GYHKIUH ¥ OTpaHUYCHUN )KU3HEICSITSIbHOCTH.
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