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1.INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

1.1. llesin 1 3aga4YU AU CHUIIJIUHbI

[enpro quCHUIUIMHBI «ATMOC(Epa 3eMilim» SBISETCS MONy4YeHHe (PyHIaMEHTAIbHBIX 3HAHUN
00 armochepe 3emim, NPOUCXOAAMUX B HEHW (DHU3MYECKUX TIpolleccax M BO3MOXKHOCTH UX
WCIIOJIb30BAaHUS B TMPOIECCe AallbHEHIIero oOydeHHWs, MPH NPOXOXKJACHUU TMPAKTUK, HAIMMCAHUS
Hay4YHBIX pabOT, B CBOCH HAYYHOH M MEIarormuecKou IesTeIbHOCTH.

3amagamMul TUCIUTUTMHEI « ATMOc(epa 3eMITiy SIBIISIOTCS:

-IlonyueHne COBpEMEHHBIX 3HAHMM O BHEIIHUX W BHYTPEHHHUX (PU3UKO-XUMUYECKUX,
reopu3MUecKrX W MEXKIUIAHETHBIX IPOIECCax, OMPEISISIONNX CTPOSCHHE M COCTaB aTMochepsl
3emMiu, €€ TMHAMUKY.

-IIpuobpeTeHre HAaBBHIKOB KAUECTBEHHOTO M KOJUYECTBEHHOTO MOJICIHPOBAHUS TOBEICHUS
aTMocdepsl Mo IEUCTBUEM PA3THUIHBIX (PaKTOPOB.

1.2. [InaHupyemble pe3yibTaThbl 00y4YeHUA

B pesynbrate M3y4deHUs MaHHOW AMCIUILIMHBI Y 0O0ydaromuxcs (GOpMHUPYIOTCS CIETYIONINe
KOMITETEHLIUH:

I1K-1. CnocobeH ocBanBaTh M MCHOIb30BAaTh TECOPETUUECKUE 3HAHUS U MIPAKTHUECKUE YMEHUS U
HaBBIKU B IIPEAMETHOI 001aCTH P peIlIeHUH MPO(ECCHOHANBHBIX 3a7ay.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJBbHOM TPOI' PAMMBI

JlucuuniauHa BXOJUT B 4acTb, (OpMHUpPYyEMyI0 y4aCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHUN
bioka 1 «/lucuurminHbl (MOLyJIH)» U SIBJASIETCS AIEKTUBHON JUCIUTUTMHOM.

3HaHUA U YMEHHs, IpuobpeTaemMble 00YUYaIOUUMUCS TMOCIIE W3YYeHHs TUCIHUIUIUHBL, OyIyT
WCTIONIb30BAThCSA I PEIICHUS HAy4YHBIX 3aJad Ha OJTane mnoiaydeHuss u  o0paboTku
9KCIIEPUMEHTAJILHOTO MaTepHara.

JlucuuIiiiHa OCHOBBIBAETCS HA JIOCTIDKEHUSX METOJAMYECKON M TCUXOJIOTO-TIearoru4ecKux
HayK. YUUTBIBAET METOIMYECKOE HACJIEIMe TPOIILJIOro, JaeT MpeAcTaBiIeHne 00 OCHOBHBIX MpodiemMax
Y UJIeSIX TEOPUH O0YUYESHHS M BOCITUTAHHsI 0€30MaCHOCTH )KU3HEACATEILHOCTH.

JlucuuniauHa MMeeT JIOTHYECKHE U COJEep)KaTeIbHO-METOAMUYECKHE B3aMMOCBSA3H C TaKUMU
JTUCIUIUTMHAMY TICHXOJIOTO-TIEJarOTHYECKOT0 MOy IS, KaK :
- «Ilemarorukay, «Ilcuxomorus», Aexamux B 0OOCHOBAaHMH OTOOpa COAEpKaHUA OObeMa YueOHOM
nH(pOpMAaIIUHY ISl OpPTaHU3AIUH YPOUHON U BHEYPOUHOMN JESTEILHOCTH HA OCHOBE Y4€Ta BO3PACTHBIX
0COOEHHOCTEH, 00yJarOIIMXCs U BEYIICH MO3HABATEILHOM NeITeIbHOCTH;
- «be3omnacHOCTh KU3HENEATEIILHOCTH» W JIPYTUMU, BXOISIIMMU B YacTh OJIoka, (HOpMUPYEMOTO
y4acTHUKaMU 00pa3oBaTEeNbHBIX OTHOLIEHUH. JlaHHBIE IUCHUIUIMHBI SBJSIIOTCS OCHOBOM st
peaMeTHOU moAroToBku Oyaymiero yuutens OBX u noHnManus coOI01eHNs IPUHIIUTIA HAYYHOCTH
B 00y4YeHWH, a UMEHHO OTOOpa HaydyHOW HH(pOpManuu, €€ TeHepalu3allud W BKIIOUEHUS e€ B
coJiep’KaHue MKOJIbHBIX KypcoB o OBbXK,

3. OFbEM U COIEP)KAHHUE JUCHUIIJIMHbI
3.1. O0beM TUCHUIIINHBI

Iloxka3atenb 00beMa AUCHHUIIIMHBI ®opma o0yueHHs
Ounas O4Ho-3204Hast
OO0beM TUCHUILTHHBI B 33a4€THBIX SMHULIAX 4 4
O0BEM QUCIUILIMHBI B Yacax 144 144
KonraktHast pabora: 24,2 16,2
Jlextn 8 4
[pakTHYECKHE 3aHATUSL 16 12




KonTakTHEBIC Yackl Ha MMPOMCIKYTOYHYIO ATTCCTAIUIO!: 0,2

0,2

3auer 0,2

0,2

CamocrostenbHas pabora 112

120

KonTpois 7,8

7,8

dopma IpoMexKyTOUHOU arTecTanuu: — ouHast popma B 10 cemectpe — 3auer
—04HO0-3a04yHas opma B 10 cemectpe — 3a4eT

3.2. Copgep:xxaHve AUCHUNINHBI

Ounas ¢gopma 00yueHus

HanmenoBaHue pa3jiesioB (Tem)
JMCUMILUIMHBI C KPATKUM COJlePKAHUEM

KoanuecTBO

yacoB

Jleknnn

IIpakTHyeckue
BaHSITHS

Tema 1. IIpoucxoxaenne armocepsl 3eMJH U IBOTIONUS eé cocTaBa.
Crpoenue u coiicTBa aTMocdepsl 3emin. [lenenue atMocdepsl Mo caoiIM
Ha OCHOBAaHMM BEPTUKAJIBHOTO XOAa TeMmmepaTypsl (Tpomocdepa,
cTpatocdepa, wme3ochepa, Tepmocdepa, dk3ochepa). ['omocdepa,
rerepocdepa, noHochepa, maraurochepa. CocraB atmMocdepbl 3emMid H
ApYTHX TUlaHeT. [a30BBI  cocTaB  NPU3EMHOTO  CJOS  BO3JyXa.
CoBpeMeHHBIE W3MEHEHHsI B Ta30BOM cocTaBe. [IpoOieMbl «030HOBBIX
IBIp» U NapHuUKoBoro 3¢ ¢dekra. 3arps3Henus armocdepsl. [Ipuponnsie u
AQHTPOIIOTEHHBIE HWCTOYHUKH. ADpPO30JM. BiusHHE MeTeopOoIorHyecKux
yCIOBUII Ha pacrpocTpaHeHHe 3arpsisHeHHd. KOHTponb 3arps3HeHuit
atMocdeprl. KuoTckmii mpoTtokon 00 orpaHMYeHHH BBIOPOCOB B
atMocdepy. Cuctema mep 00pbOBI C 3arpsi3HeHUEM aTMochepsl. BausHue
COJTHEYHOT'O M3JTyYSHHS Te€OJOTHYECKUX (PAKTOPOB M OPraHUIECKOH KU3HU
Ha arMmocdepy. JlonTOCpoUHBI TPOTHO3 COCTOSHHA —aTMOChepsl,
cpaBHeHne ¢ Mapcom u Benepoil, 0030p BO3MOXHBIX CIICHApHEB
JMHAMHKH CTPOSHHS M COCTABA.

Tema 2. Bo3anyx m armocgepa. CocraB Bo3ayxa BOIU3M 3€MHOU
noBepxHocTU. CocTaB BO31yXa B BBICOKHX CIIOSX aTMoc(epbl. OCHOBHBIC
busnyeckre XapaKTEPUCTHKH BO3IyXa. YPaBHEHHE COCTOSIHHS CYXOTO
BO3/IyXa. YpaBHCHHE COCTOSIHUS BJIQKHOTO BO3ayxa. [IpuHIUIBI eieHus
atMocdepsr Ha ciiou. Tpomocdepa, ctparocdepa, me3ochepa, Tepmochepa
U «may3s» Mexnay HumH. ['omocdepa u rerepochepa. Monochepa u
sk3ocdepa. Pacnpenenenme o30Ha B armocdepe. IlepBoe Hauano
TEPMOJIMHAMHKH, TPUMEHUTEILHO K aTMmocdepe. Anmnadatudeckue
nporieccbl B armocepe. Tumbl  BEpTHKAIBHOTO  pacmlpeaeCHUs
temneparypbl. Kpurepun ycroiiumBocTH atmochepbl Ha OCHOBE METO/A
HJaCTHUIIbI.

Tema 3. IlpuimuBbl U BOJHBI B aTtMoc(epe. AKyCTUUECKUE BOJIHBI,
MEJIKOBO/IHBIE TPABUTAIMOHHBIE BOJIHBI, BOJIHBI PoccOu. ATmocdepHbie
IrpaBUTAlMOHHbBIE BOJIHBI. OHepreTuka BEPTUKAJILHO
pacrpocTpaHAomMXcsd  BOJH.  KBasuABYXJIETHAS — OCHMJIIALIUA.
BHesanHoecTparocdepHoe noTensieHue.




Tema 4. OcHOBHbIe 3aKOHbI u3Jdy4YyeHHsl. CoJHEYHas MOCTOSIHHAs.
Pacnpenenenue conHedyHOM paguanuy MO 3€MHOMY LIapy B OTCYTCTBUH
atMocdepsl.  [lormomenne M paccestHUE  COJIHEYHOH — paauanuu
atMocepoil. 3aKoHBI OCNAOJICHUsI COJMHEYHOH pamuanuu B arMmocdepe.
[Ipssmast conHeuHass paauanus. PaccesHHas CcoJIHEUHas paavanus.
CymmapHas conHeuHass paauanusa. AnbOemo. Hznmyuenume 3emnu u
atMocdeprl. OxHa mnpo3padHocTH arMmochepsl. [lomysmnupudeckue
dbopMynbl s pacuera u3MydeHUs artmochepel U 3PPEKTHBHOTO
M3JIy4eHUS] 3€MHOM TIOBEpPXHOCTH. PamuanuoHHBIM OanaHc 3eMHOM
MOBEPXHOCTH, aTMOc(epsl U CHCTEMbI 3eMHasi MOBEPXHOCTh-aTMOC(epa.
I'eorpaduueckoe pacmnpesneneHue MpsIMOM, PACCETHHOW M CyMMapHOU
paMaLtu.

Tema 5. Iunamuka armocdepbl. OyHIaMEHTAIbHBIE CUJIBI: TPATUCHT
AaBJICHUSA, T'paBUTalnsd, BA3KOCTb. Cuibl B HCHHepHHaHBHOﬁ CHUCTCMC
0TcyéTa: LIEHTPOCTPEMUTEIHHOE YCKOPEHHE U LIEHTPOOEeKHAs Cuia, CUila
TsokecTH, cuna Kopuonuca M 3¢p¢exT KpUBU3HBI, BapHALUU YTIOBOTO
MomeHTa. CTpykTypa cratudeckoi armocdepsl. [mapocraTudyeckoe
ypaBHEHHUE, JABJICHUE KaK BEPTUKaJIbHAsl KOOPIMHATA.

Tema 6. Artmochepnas unupkyasauusi. CucremMa  ypaBHEHUH
THIIPOAMHAMHUKHN atMochepsl. 30HAIbHAS U MEPUAMOHATBHAS TUPKYIISIIIHS
Bo3ayxa B Tponocdepe u crpatochepe. Adeiiku mupkysiun. BoiHOBBIE
nBukeHus: B armocdepe. Tumbl U wHIEKCH HUPKyIauud. OCHOBHBIE
WHACKCHl LUPKYIAUUMU 1o Kiaccudukanuu J[3epazeeBckoro. JlanbpHue
CBsI3U B aTMocdepe, OCHOBHBIC MUPKYsanroHHbie Mol (AO, CAK u np.).
Hupkynsauma B Tpommkax. Ilaccarel, aHTMmaccarsl, MYCCOHBI.
BuyTtputponuueckass 30Ha KOHBEpPreHUMH. Tpomuyeckue IUKIOHBI.
Buerponmnueckas nupkyisaius. Knumaromorudeckue ¢GpoHTbl. MecTHbIE
BETpPbI: OpU3bI, TOPHO-TOJUHHBIC BETPHI, JICTHUKOBBIC BETPHI, eH, Oopa.

Tema 7. B3aumopgeiictBue cioeB arMochepbl. TepMUUECKUN DPEXKUM
CHUCTEMBI OKeaH-aTMoc(epa W €ro BO3JCHCTBHE Ha KJIMMAT. XUMHUYECKUM
COCTaB MU COJICHOCTb IPHUPOAHBIX BO/I. TCpMquCKaH 30HAaJIBHOCTH BOJ
MupoBoro oxeaHna. [7mobanbHOE TOTEIUICHHE HW YPOBEHb MUPOBOTO
okeana. [Ipomeccel mepeHoca B  cTparocdepe u  Tpomocdepe,
ctparocepHo-TporiochepHblii  o0MeH. BimsiHMe  cTpaTocdepsl  Ha
Tponoc(epHy0 MOrogy W KiIuMaT. XHMHUS HOHOB BEpXHEH aTMocgepsbl.
Ceeuenne BepxHeir atMmocdeprl. Monocdepa. CoslHEUHBIE BCHBIIIKH H
reOMarHuTHbIE OypH.

Tema 8. DulemMeHTapHble NpPHMEHEHHSI OCHOBHBIX YPaBHEHMH.
VYpaBHEHHE TOPU3OHTAIBHOIO JIBMJKEHUS, YPaBHEHUE HENPEPHIBHOCTH,
ypaBHEHHE TepMOJMHAMUYECKOH HSHepruu. COaTaHCUPOBAHHBIN MOTOK.
Tpaexropuu u notoku. TerioBol Berep. BepTukanbHOE ABUKEHUE

16

OuHo-3204Has popMa 00yYeHHSA

HaumeHoBaHue pa3iesioB (TeM)
AUCHUILTHHBI ¢ KPATKUM CO/Iep:KaHueM

KonuecTBO

4acoB

Jleknun

IpakTnyeckue
3aHATHS




Tema 1. Ilpoucxoxkaenme armochepsl 3emMuanm H IBOTONUS €€
coctapa. CtpoeHue u cBoiictBa armocdepsl 3emuu. JleneHue
aTMoc(epbl IO CJIOSIM Ha OCHOBAHUH BEPTHKAIBHOTO X0J1a TEMIIEPATYPHI
(Tpomoccdepa, ctparocdepa, mezochepa, Tepmocdepa, 3K30chepa).
I'omocepa, rerepocthepa, wuonochepa, wmarautochepa. Cocras
aTMocdepsl 3eMIIM U APYTHX IJIaHeT. 'a30BbIl cOCTaB MPU3EMHOIO CIIO0S
Bo3myxa. COBpeMEHHBIE W3MEHEHHs B Ta30BOM cocTaBe. [IpoGiemsr
«030HOBBIX JIBIP» W TAPHUKOBOrO 3(PdexTa. 3arps3HeHHs aTMOCQepsl.
[Ipupognpie U aHTPONOT€HHBIE HWCTOYHUKHU. Aspo3oiu. Briusaue
METEOpOJOTNYEeCKUX YCIOBUH Ha paclpoCTpaHEHHE 3arps3HEHHU.
Kontpons 3arpsisHenmii  armocdepsl. Kuorckuit  mpotokon 00
orpaHu4eHuu BbIOpocoB B artmocepy. Cucrema mep OoppOBI ¢
3arps3HEHUEM  aTMocdepbl.  BimsHHE  COJTHEYHOTO  W3IYYCHHUS
Te0JIOTHYECKUX (PaKTOPOB M OPraHWYECKOW >KU3HH Ha aTMmocdepy.
JlonTroCcpOYHBIi POTHO3 COCTOSTHUS aTMOC(epsl, cpaBHEHHE ¢ MapcoM u
Benepoii, 0030p BO3MOKHBIX CIIEHApUEB JMHAMHKH CTPOSHHS M COCTaBA.

0,5

Tema 2. Bo3ayx um armocdepa. CoctaB Bo3ayxa BOJM3M 3EMHOMU
noBepxHocTU. COCTaB BO3MyXa B BBICOKHX CIIOSiX aTMocdepbl. OCHOBHBIE
¢bu3nuecKkue XapaKTePUCTHKH BO3AyXa. YPaBHEHHUE COCTOSHHUS CyXOro
BO31yXa. YpaBHEHUE COCTOSIHHS BIIQYKHOTO BO3MyXa. [[pUHIUIIBI JCIICHUS]
atMocdepsl Ha ciou. Tpomocdepa, crpaTtocdepa, mezochepa, Tepmochepa
u «may3e» Mexnay HumH. ['omocdepa u rerepochepa. Monoctepa u
sk3ochepa. Pacmpenenenwe o30oHa B armocdepe. IlepBoe Hauang
TEPMOJMHAMHKY, TMPUMEHHUTEILHO K arMocdepe. AnnabaTHuecKue
mpoueccel B armocdepe. TUNBl  BEpTUKAIBHOTO  pacrpeiesieHus]
Temneparypbl. Kputepuu yctodumBocTH aTMoc(epbl Ha OCHOBE METO.a
YACTHIIBL.

0,5

Tema 3. IlpuauBbl M BOJHBI B aTMocdepe. AKYyCTUYECKUE BOJIHBL,
MEJIKOBO/IHbIE I'PaBUTALIMOHHBIE BOJHBI, BOJNHBI PoccOu. ATmocdepHsbie
IpPaBUTALlMOHHbIE BOJIHBI. OHepreTuka BEPTUKAJIBHO
pacnpocTpaHsonmxcs BoiIH. KBazuaByxueTHss ocumiuianus. Buesannoe
CTpaToc(epHOE NOTEIUICHUE.

0,5

Tema 4. OcHOBHbIe 3aKOHbI u3Jdy4dyeHHsl. CoJHEYHass MOCTOSIHHAs.
Pacnpenenenue conHedyHOM paauanuy MO 3€MHOMY LIapy B OTCYTCTBUH
atMocdeprl.  [lormomenne M paccestHUE  COJIHEYHOH — paauanuu
atMocepoil. 3aKoHBI OCNAOJICHUsI COJHEYHOH pamuanuu B arMmocdepe.
[Ipssmast conHeuHass paauanus. PaccesHHas coJIHEUHas paauanys.
CymmapHas conHeuHass paauanusa. AneOemo. Mznmyuenume 3emnu u
atMocdeprl. OxHa mnpo3padHocTH artMmochepsl. [lomysmnupudeckue
dbopMynbl s pacuera u3MydeHUs artmochepel U 3PPEKTUBHOTO
M3JIy4eHUS] 3€MHOW TIOBEpPXHOCTH. PamuanuoHHBIM OanaHc 3eMHOM
MOBEPXHOCTH, aTMOc(epsl U CHCTEMbI 3eMHasi MOBEPXHOCTh-aTMOC(epa.
I'eorpaduueckoe pacmnpesneneHue MpsIMOM, PACCESHHOW M CyMMapHOU
paaMaLty.

0,5

Tema 5. lunamuka armochepnl. OyHnamMeHTaIbHbIE CHIIBI: TPAJUEHT
AaBJICHUSA, TpaBUTALUSA, BA3KOCTb. Cuisl B HGHHepHHaHBHOﬁ CHUCTEMC
oTcuéTa: IIEHTPOCTPEMUTENIbHOE YCKOPEHHE U IIEHTpOOeXKHasi Cuiia, Cuiia
TsokecTH, cwia Kopuonnca u 3¢p¢eKT KpuUBU3HBL, BapUalMHd YTJIOBOTO
MoMmeHTa. CTpykTypa cratudeckod armocdepsl. [mapocraTudeckoe
ypaBHEHUE, JABJICHUE KaK BEPTUKaJIbHAsl KOOPIMHATA.

0,5

Tema 6. Atrmochepnas nupkyasuus. Cucrema  ypaBHEHUH

THJIPOAMHAMHUKHN atMochepsl. 30HANbHAS M MEPUAMOHAIbHAS IUPKYIISIIHS

0,5




BO3AyXa B Tporocdepe u crparochepe. SAueiikn nupkysua. BoiaHOBBIC
IBIKEeHUsT B atMocepe. Tumbl W MHACKCH LUPKYISIIUUA. OCHOBHBIE
MHJAEKCHl LUPKYSIIMU 1o  kiaccudukauuu [[3epazeeBckoro. JlanpHue
CBsI3U B aTMoc(epe, OCHOBHBIE LUPKYIsiHoHHbIe Moabl (AO, CAK u ap.).
Hupkynaums B Tponmkax. IlaccaTel, aHTHMmaccaTsl, MYCCOHBI.
BuyTputponuueckass 30Ha KOHBEpPreHUMH. Tpomuyeckue IMKIOHBI.
Buerponnueckas nupkyisuusa. Knumaronorumdeckue (QpoHTB. MecTHbIe
BETpbI: OpU3bI, TOPHO-/I0JIMHHBIC BETPHI, JISTHUKOBBIE BETPHI, PeH, Oopa.

Tema 7. B3aumogeiictBue ciioeB armocdepbl. TepMHUUECKUN pPEXUM
CHCTeMBI OKeaH-aTMoc(depa U ero Bo3JeHCTBUE Ha KIMMAaT. XUMHUYECKHIA
COCTaB W COJICHOCTh NPUPOAHBIX BOA. TepMmHuueckas 30HATBLHOCTH BOJ
MupoBoro okeaHa. [nobampHOe NOTEIICHHE W YpOBEHb MUPOBOTO
okeaHa. IIpomeccel mepeHoca B cTpatocdepe U Tpomocdepe,
cTpatocdepHo-TponochepHbiii  oomeH. BnusHue crpatochepsl  Ha
TponocepHyI0 MOroqy W KIMMaT. XHWMHUS WOHOB BEpPXHEH aTMOcC(epsbl.
Ceeuenue BepxHell arMmocdepsl. Monocdepa. ConHeuyHblE BCIBILIKK U
reoOMarHuTHbIE OypH.

0,5

Tema 8. DiieMeHTapHBIe NpPHMEHEHHsS] OCHOBHBIX ypaBHeHMil. YpaBHEHME
TOPU30OHTAIBHOTO  ABIDKEHHUS, YpaBHEHHE  HENPEPBIBHOCTH, ypaBHEHHE
TepMOAMHAMUYecKod sHepruu. (COalaHCHUPOBAaHHBIA MOTOK. TpaekTopuu W
notoku. TemnoBoi Berep. BepTukanbHOE JBUKEHUE

0,5
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4. YYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIUXCA

Tembl 1151 KosmnuecTBo yacoB | @opmbl Metoaunuecko | dopma
caMocTosiTe CaMOCTOSAT | € OTYETHOC
H3yyaembie BONPOCHI OuHo- N

JIBHOT'0 Ounas eJIbHOM ol0ecrieueHne | TH
HU3yYeHMs Jaotmasn padoThI
Tema 1. Crpoenne u cpoiictBa atmocdepbl 3emiu. Jlenenue arMmocdepbl MO CIOSIM Ha Nzyuenue | YuebHo- YcTHBIH
[Ipoucxoxne | OCHOBaHMH BEPTUKAIBHOIO XOJIa TeMmmeparypel (Tpomocdepa, cTpaTocdepa, y4eOHO METOAMYECKOE | OMpOC,
HUE Me3ocdepa, TepMmocdepa, 23k30chepa). [omocdepa, rerepocthepa, wuoHochepa, mutepatyp | obecnedeHue | pedepar,
atMocdepsl | marautocdepa. CocraB atMmochepsl 3eMiIM W JPYruX IUIaHET. ['a30BBI cocCTaB BI TUCITUTUINHBL | dcce
3emiu u MpU3eMHOTo ci1osi Bo3ayxa. CoBpeMeHHbIe H3MEHEHHS B Ta30BOM cocTaBe. [IpobieMsr
SBOIIONMS €€ | «O30HOBBIX IBIP» W MapHHUKOBOTO 3ddekra. 3arpssnenHus armochepsl. [lpupoaasie u 14 15
cocraBa AHTPOTIOT€HHBIE MCTOYHHKH. A’p0o307u. BrusHMEe METeopoJOrHYecKnX YCIIOBHH Ha

pacrnpocTpaHeHue 3arpssHeHui. KoHTposib 3arpssHeHuit  armocdepnl. KuoTckwuii

NPOTOKON 00 orpaHuueHNH BbIOpocoB B arMmocdepy. Cucrema mep OOpbOBI C

3arps3HeHreM artMocdepbl. BrusHEEe COTHEYHOTrO0 W3IYYSHHS TE€OJOTHYECKUX

(haKTOpOB M OPTraHWYECKOM KU3IHU HA aTMOochepy.
Tewma 2. CocraB BO3ayxa BOMM3HM 3eMHON moBepxHOCTH. COCTaB BO3AyXa B BBICOKHX CIIOSIX Nzyuenue | YuebHo- YcTHbII
Bozayx u | atMocgepsl. OcHOBHBIE (prU3NYEeCKHEe XapaKTEPUCTHKH BO3AyXa. Y paBHEHUE COCTOSHUS y4eOHOi METOANYECKOE | OTpoc,
atMocdepa CyXOTro BO3AyXa. YpaBHEHHE COCTOSHHUS BIAKHOTO Bo3ayxa. Tpomocdepa, JTUTEPATyp | oOecredeHue pedepar,

ctpatochepa, mesochepa, Tepmochepa U «may3b» Mexay Humu. ['omocdepa u 14 15 BI JTUCIMILIAHBL | 3CCe

rerepocepa. MoHocdepa u sx3ocdepa. Pacnpenenenune o3zona B armocdepe. IlepBoe

HAYaJo TEPMOAMHAMUKH, IPUMEHUTEIHHO K aTMocdepe. AmnadaTndecKue MpoIecchl B

atMocdepe. TuIBI BEPTHUKANBHOTO paclpeleieHns Temmeparypel. Kpurepun

YCTOWYMBOCTH aTMOc(epbl Ha OCHOBE METO/Ia YaCTHIIbI.
Tema 3. AKycTHYecKre BOJHBI, METKOBOAHBIETPAaBUTALIMOHHEBIE BOJIHBI, BOJIHBI PoccOu. Wzyuenne | YueOHO- YcrHbiit
[lpunuBet 1 | ATMOc(epHBIe TPaBUTAIIMOHHBIE BOJTHBI. JHEPreTHKa BEPTHKAIHHO 14 15 y4aeOHOU METOJINYECKOE | OIpOC,
BOJTHBI B pacrpocTpassomuxcs BoyH. KBazunsyxieTHsist ocumiisinys. BaesamnHoe nutepatyp | obecriedueHue | pedepar,
aTMocdepe cTpaTocqepHOe MOTEIUICHHE Bl JUCLUILUIMHBL | 3cce
Tewma 4. ConneuHas noctosiHHasl. Pacnipenenenue conHeuyHOM paguaiiy no 3eMHOMY IIapy B Nzyuenne | YueOHO- YcrHblit
OcHOBHEBIE otcyTtcTBun atMochepsl. [lormomienne n paccessHiue COTHEYHOH pagnaluu y4aeOHOU METOJINYECKOE | OIpOC,
3aKOHBI arMocdepoii. 3aKoHBI OCIa0JICHHS COTHEYHOM paguanuu B atMochepe. [Ipsamas nutepatyp | obecriedeHue | pedepar,
U3ITy4CHUS conHevHas paguanus. PaccesnHas comHeuHas paguanusi. CymmapHas COTHEUHAs 14 15 BI JUCLUIUTMHBL | 3cce

paguarmsa. Anpoeno. Uzmydenne 3emnn u atMochepsl. OKHA MPO3PAYHOCTH

armMocdepsl. [Tonysmmnuprdeckue GOpMyIIBI UIs pacdeTa U3Iy4deHus: atMochepbl U

3¢ PEKTUBHOTO U3TYUYEHUs 3eMHOW TIOBEPXHOCTU. PaguanmonHsiii OanaHc 3eMHON

MTOBEPXHOCTH, aTMOC(hEphl M CHCTEMBI 3eMHasi IIOBEPXHOCTh-aTMOChepa.
Tewma S. DyHIaMeHTaIbHBIC CHIIBI: TPAgUCHT MABJICHHSI, TPaBUTAIUA, BI3KOCTh. CHWIIEI B 14 15 N3ydenue YuebHo- YcTHbIN




Jdunamuka HEMHEPLUUAIFHOW CHUCTeMEe OTcY€Ta: LEHTPOCTPEMHUTENBHOE YCKOpEHHE H y4eOHO METOJINYECKOE | OIpOC,
atMocdepsl | MeHTpoOeXHass CWiIa, cuia TsokecTH, cwia Kopwonmca w 3h(EKT KpPUBU3HEI, JUTEPATyp | oOecredeHue pedepar,
Bapuanuu  yrioBoro  MomeHra.  CTpyKTypa  craTH4YecKodl  aTMocdepsl. BI TUCHMIUIMHBL | 3cce
'mapocraTuyeckoe ypaBHEHUE, NaBJICHUE KaK BEpPTHKaIbHAs KOOPAMHATA.
Tema 6. Cucrema ypaBHEHHH THIPOJUHAMHKH aTMOC(epbl. 30HAIbHAS U MEPUANOHAIBHASL Uzyuenne | YueOHO- YcrHblit
ATtmocdepHa | UPKYIAIAA Bo3myXa B Tpomochepe M cTparochepe. SUeWKH ITUPKYIIAIUH. y4eOHOI METOJMYECKOE | OTpOoC,
s BonHoBbie nBmxkeHust B atMocepe. THIbl U WHAEKCH HUPKYISIUU. OCHOBHBIC nutepatyp | obecriedeHue | pedepar,
LUUPKYJSALOUS | MHOCKCH LUPKYJALMH Mo Kiaccuukauuu J[3epazeeBckoro. [lanmbHue CBS3H B BI JUCHMIIMHBL | 3cce
aTMocdepe, OCHOBHBIE MUPKyIsnuoHHbIe MOoabl (AO, CAK u np.). lLlupkymanus B 14 15
Tponmkax. [laccaTel, aHTHmaccatbl, MYCCOHBL. BHyTpuTpommnveckas 30Ha
KOHBEpTeHIIMM.  TpomuuecKue  LUKIOHBL.  BHeTpommuueckas  HUPKYJISLHUS.
Kmumaronoruueckue GppoHTEl. MecTHBIE BETphl: OpHU3bI, TOPHO-TOIUHHBIE BETPHI,
JIETHUKOBBIC BETPHI, per, Oopa.
Tema 7. Tepmudeckuii pekuM CHCTEMBI OKeaH-aTMocdepa M ero BO3ICHCTBHE Ha KJIMMAT. Nsyuenune YuebHo- YcrHbiid
Bsaumoneiic | XuMHUYECKHH COCTaB M COJCHOCTh NMPHPOIHBIX BOJ. TepMmuueckas 30HANBHOCTH BOJ y4eOHOi METOJINYECKOEe | OIpOC,
TBHE CIIOEB Muposoro okeana. [ mobanpHOE MIOTETIIEHHE U ypoBeHh MupoBoro okeaHa. [Ipomecchr muteparyp | obecnedenue | pedepart,
atMocdepsl, | mepeHoca B crTpatocdepe U Tpomocdepe, crparochepHO-TpormochepHbIil 0OMEH. 14 15 BI JUCLUIUTMHBL | dcce
atMocdepsin | BnusiHue ctpatocdepsl Ha TpomocdepHyto Morogy U KImMar. XUMUs HOHOB BepXHEH
OKeaHa atMoctepsl. CBeueHne BepxHei arMmocdepbl. MoHochepa. ComHeUHbIE BCIBIIKH H
TEOMarHuTHBIEC OYPH.
Tema 8. YpaBHEHUE TI'OPU30HTAIBHOIO J[IBW)KEHHUS, YpPABHEHUE HENPEPBIBHOCTU, YpPaBHEHHE N3yuenue Y4eOHo- YcrHbI
OrneMeHTapH | TepMoAguMHaMuueckol sHepruu. COalaHCHPOBAHHBIA MOTOK. TpPaeKTOpUH U MOTOKH. y4eOHOi METOJINYECKOE | OIpOC,
ble TemnnoBoit Betep. BepTukanbHoe JBUXKEHUE 14 15 JUTEPATyp | oOecredeHne pedepar,
NpUMEHEHUSI BI JUCLUIUTMHBL | 3cce
OCHOBHBIX
ypaBHEHUI

112

120




5. ®OHJ] OHIEHOYHBIX CPEJICTB JIJIsI IPOBEJAEHWS TEKYIIEA U
NPOMEXYTOUYHOM ATTECTALIUU IO JUCHUILJIAHE

5.1. IlepeyeHb KOMIETEHIUH € YKa3aHHEM 3TanoB uX (JOPMUPOBAHMS B NMPoIeCcCe OCBOCHUSA
o0pa3oBaTe/IbHON NPOrpaMMbl

Kox 1 HauMeHoBaHHE KOMITETEHIIUU

Otanbl GOPMHUPOBAHMS

[TK-1.

CriocobeH ocBauBaTh
TCOPCTI/I‘-IGCKI/IC 3HAHUAI U HpaKTI/I‘-ICCKI/IC YMGHI/ISI nu
HaBBIKM B TIPEJAMETHOW OOJIACTH TIPH PEIICHUN

npodheCCHOHATTLHBIX 33/1a4.

1 HUCIIOJIB30BAaTh

1. PaboTa Ha yueOHBIX 3aHATHSIX
2. CamocrosTenbHas paboTta

5.2. Onucanue moka3sarejiei u KPUTEPUEB ONCHUBAHUA KOMIIeTeHIIMii Ha PA3JIUYHBIX dTalmax ux

(opMupOBaHNs, ONHCAHUE LKA OLEHUBAHUSA

3aKOHOMEPHOCTH
pacmpezieneHus atMochepHOro
JIABJICHUS, IIUPKYJISIIMOHHBIC
nporecchl, HakTopsl
(hopMHpOBaHUS KIIMMAaTa

YmMmeer HCIIONIE30BATh
OCHOBHBIC ~ METO/ABI  0TOOpa
po0 JUTS H3yYeHUS

Ouenn YposeHb Oran Onucanue nokasaresueu Kpurepun [xana
BaeMbl | chopMHUPOB | GopMuUpOBa OIICHUBAHUS | OIIEHWBAH
e AHHOCTH HUSA us
KOMIIET
SHIUHN
IIK-1 | Iloporossrit | 1. PaGorta 3HaeT crpykTypy, cocTaB u | YCTHBIU [Ixana
Ha YYEOHBIX | IMIaKTHYECKHE SIMHHLIBI | OIIPOC, OIICHUBAHUS
3aHATHAX IpeMETHOH obmactu pedepar, YCTHOT'O
2.Camocros | (TIPENONIaBaeMOoro NpefMeTa). | sece onpoca
TeILHAS YMmeer OCYIIECTBIISATD [Ikana
pabora TMOMCK  MHDOPMAIMK  JUIA OLICHUBAHHSI
peteHus MOCTaBJICHHOMN pedepara
3aJaud MO0  pa3IMYHbIM Ixana
THUIIaM 3aIpOCOB. OLICHHBAHUS
Baaageet metonukoii scce
Ppa3paboOTKHU pa3aIudHbIX (HopM
y4eOHBIX 3aHATHH, IPUMEHATh
MCTOJbI, IPUCMBI U
TCXHOJIOTHUHN 06y‘IeHI/I$[, B TOM
YHCJIIC I/IHq)OpMa]_II/IOHHLIG.
[Mponsunyt | 1. Pabora 3HaeT cTpoeHue U COCTaB YcrHbIN [Ixana
Bl Ha y4eOHBIX | aTMOChEpPBI, OCHOBHBIE ompoc, OIICHUBAHUS
3aHATHAX 3aKOHOMEPHOCTH pedepar, YCTHOT'O
2.CaMOCTO§I paananiioOHHOT'O U TCILIOBOTO 3cce OHp0ca
TenbHAs pexuma atMocheps 3eMiTH, Ikana
X KTCPUCTUKHU BJIAXKHOCTHU
paborta apaKTepHC JTAKHOC OIIEHUBAHUS
BO3/yXa, KIIACCHU(PUKAIIHIO
pedepara
00J1aK0B, 3aKOHOMEPHOCTH 1
pacrpezienieHns 0CaJIKOB Ha Kana
3eMHOIi TOBEPXHOCTH, OLICHHBAHMA
acce
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aTMocQepsl, CTaHIapTHOE
N3MEPUTECIIbHO-aHAJIMTUYCCKUC
npuOopEI U 000pyAOBaHKE
Baageer HaBBIKAMH
aHanmu3a uHGpOpMAIMM |
npeajaract BO3MOXHBIE
BAPHUAHTHI peLIeHus
IIOCTaBJIICHHOU 3aJ1a4u,
OLICHMBAs UX JOCTOMHCTBA U
HEJIOCTaTKH; MeToJlaM1
WCCIIEZIOBaHUHN aTMocdepsl
Uit cOopa  AKOJOTHYECKOM
MH(OPMAIMY U JTaHHBIX

OnucaHue mMKaJjJa OeHNBAHUSA

IIkaja oneHMBaHMs YCTHOI'O ONPOCA

Bana Kpurtepuu ouenuBanus
3a IOJIHBIM OTBET Ha MOCTABJIEHHBIH BOIPOC C BKIIOUYEHHEM B COJEp)KaHHE OTBETa(JICKIHH)
25-30 NpenoaaBaTesss, MaTepHaloB y4eOHHKOB, IOMOJHHUTEIBHON JIMTEpaTypbl 0e3 HaBOJIINX
BOIIPOCOB;
32 TIONHBIA OTBET HA IIOCTABICHHBIM BOMPOC B 0OBeMe (JIEKIUH) TIPETOAaBaTeNs C
16-24 BKITIFOYCHHEM B COJICp)KaHHE OTBETA MATEPHUANOB YIYCOHHKOB C YETKUMH ITOJIOKUTEITHHBIMHI
OTBETAMHU Ha HABOJSIIME BONPOCKI IPEIOAaBaTels;
10-15 3a OTBET, B KOTOPOM O3By4YeHO Ooyiee MOJOBHHBI TpeOyemMoro marepuana, cC
TIOJIOKHTEIBHBIM OTBETOM Ha OOJIBIIYIO YaCTh HABOASIIMX BOIIPOCOB;
3a OTBET, B KOTOPOM O3BYYEHO MEHee IIOJIOBHHBI TpeOyeMoro MaTepuaia Wil He 03BY4eHO
0-9 IJIaBHOE B COJIEp’KaHUM BOIPOCA C OTPULIATEIbHBIMU OTBETAMH Ha HABOASIIME BOIPOCHI HIIH

CTYJACHT OTKa3aJICA OT OTBETA 0e3 IpeEABAPUTECIBHOI'O 00BSICHECHUS YBAXXUTEJIbHBIX ITPUYINH.

IlIkaa oueHuBaHus pedepara

bana

Kpurtepun ouennpanus

25-30

[IposiBMI  CcaMOCTOSATENBFHOCT, M OPUTHHAJIBHOCTB. IIpOfeMOHCTpPHUpPOBAN  KyJIbTYpY
MBILIUICHUS, ~ JIOTHYECKOE  H3JIOXKCHHWE  IpoOjeMbl  0€30IacHOCTH. 0060011
MEXAUCIMIUIMHAPHYIO MHPOPMAIMIO 1O Tpenmery. [IpuMeHHMI CChUIKM Ha HAy4HYI0 U
yueOHyto nuteparypy. Ompenenuna uenb W IyTH €€ JOCTHXEHHUs IpH aHajIu3e
MexIucUMIUTHHApHO# uHpopmanmu. CdopMmynupoBan BbBOABL. [IpUMEHHT —aHamu3
npobsemsl. ChopMynupoBai 1 060CHOBAT COOCTBEHHYIO MO3UIIHIO.

16-24

ITposiB1I caMOCTOSATENBHOCTB.

[Tokazan KyibTypy MBIIIICHUS, JIOTHYHO H3JIOKMI mpobiemy. OO0OIIMI HEKOTOPYIO
MEXIUCLHIUTMHApHYI0 HH(opMarmio. He npuMeHMIT TOCTaTOYHO CCBUIOK Ha HAy4YHYIO U
yueOHyro Jnureparypy. CMOr IOCTaBUTh LeJb MPH aHAIN3e MEXKIUCUUILTMHAPHON
nHpopManuu 1o mpenmeTy. CopMyInpoBan HEKOTOpPHIE BBIBOABL [lpuMeHWMN aHamm3
npobaemsl. ChopmynnpoBai, HO He 000CHOBaJI COOCTBEHHYIO MO3HIIHIO.

10-15

[IposiBUI  HEKOTOPYIO CAMOCTOSATENBHOCTh. lIpUMEHMI JIOTHYHOCTE B  H3JIOKEHHUH
npobnembl. He B monHO#t Mepe o0000MmIMI MEKAUCUMIUIMHAPHYIO uH(opMmanuio. He
MPUMEHUIT CChUIKM Ha Hay4HYIO0 U yueOHyto nuteparypy. C Tpynom chopmynnpoBan Lelb
MpU aHAIM3e MEKIUCHUIUIMHAPHONW uHpopManmu. ChopMyIHpoBaT HEKOTOPHIEC BBIBOJBI.
Orvacti npumeHun ananu3 npoOinemsl mo BXK/[. He cdopmynupoBan coOCTBEHHYIO
MO3HIIHIO.

0-9

He nposiBuil opurnHaibHOCTH NpH HanucaHuu pedeparta. O600MMI HEKOTOPBIM 00pa3oM
nadopmanuio. JlomycTwi  HETOYHOCTH B  aQHAIM3€ TEMBI C  HCIIOJb30BaHHEM
MEXANCIMIUIMHAPHBIX 3HaHWH, (akToB, Teopuid. JlomycTun OmHMOKM NpU NPUMEHEHHUH
ananm3a npooOiemsl o BXX/[. He mpuMeHn cchuiku Ha HAyYHYIO M yUEOHYIO TUTEPATypy.
He chopmMyrpoBat KOHKPETHBIE BBIBOJIBI.
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IIIxana oneHNBaHUA 3cce

Bbaaa Kpurepuu oueHuBanmus
Matepuai oJIHOCTBIO COOTBETCTBYET BHIOPAaHHOM TeMaTHKe, CTyJEHT CIIOCOOEH paccKa3aTh
15-20 COJICP)KMMOE TEKCTa B TOJHOM OOBEMe, a TaKXKe OPHUEHTHPYETCs IO COAEP)KaHUI0
COUMHEHUS
Marepuai MoJHOCTBIO COOTBETCTBYET BEIOPAaHHOM TeMaTHKE, CTYJICHT CIIOCOOEH paccKa3aTh
10-14 COJICP)KMMOE TEKCTa B TMOJHOM OOBEME, a TaKXKe OpPHUEHTHPYETCs IO COAEp)KaHUIo
COUYHMHEHHS;
6-9 Marepuain MoJHOCTBIO COOTBETCTBYET BBIOPDAHHOW TEMaTHKE, CTYAEHT CIIOCOOEH YacTHIHO
pacckasaTh COAEPKMMOE TEKCTa, a TAK)KE OPUEHTHPYETCS 110 COJICPKaHHUIO COUNHEHUS;
0-5 Marepuan He COOTBETCTBYET BBHIOPAaHHOM TEeMaTHWKE, CTYAEHT HE CIOCOOCH B IIOJIHOM

o0beMe paccKazarh COAEPKUMOE COUNHEHHSI.

5.3 TunoBble KOHTpPOJIbHBbIC 3aJaHUSl WJIH HHbIe MaTepUaJbl, He0OOXOAUMBbIe Il OLEHKH
3HAHMH, YMEHHWiIl, HABBIKOB M (MJM) ONBITA [JAeATEJbHOCTH, XAPAKTEPU3YKIIHMX ITAINbI
(opmMupoBaHus KOMIeTeHIIHII B polecce 0CBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

IIpuMepHbIe BONPOCHI ISl YCTHOTO ONpoca
Tema 1. IIponcxoxnenue atmocgepsl 3eMiIu H IBOTIONHUS €€ COCTABA
1. Ctpoenue u cBoiicTBa aTMOC(hEphl 3eMJIH.
2. Jlenenune atMocdepsl 1Mo CIOSM Ha OCHOBAaHMH BEPTHKAJIBLHOTO XOJa TeMIlepaTypsl (Tpomocdepa,
cTparocdepa, mezocdepa, Tepmocdepa, ax3ochepa).
3. F'omocdepa, rerepochepa, nonochepa, marautochepa.
4. CoctaB arMmocdepsl 3eMiIM U Jpyrux IUTaHeT. ['a30BBI COCTaB MPHU3EMHOTO CJ0s BO3JyXa.
CoBpeMeHHbIE U3MEHEHUS B Ta30BOM COCTaBE.
5. IIpoGneMbl «030HOBBIX JABIP» U MApHUKOBOTO 3 dekra.
6. 3arpssHeHust atmocdepbl. lIpupoaHble ¥ aHTPONOTEHHBIE WCTOYHHKH. Asposonu. BimsHue
METEOPOJIOTHYECKHUX YCIOBUI Ha pacpOCTpaHEHUE 3arpsI3HEHUH.
7.  Koutpomps 3arps3HeHuii atmocdepbl. Kuorckuit mpoTokon o0 OrpaHHYeHUH BBHIOPOCOB B
atMocdepy. Cuctema mep 60pbOBI € 3arpsI3HEHUEM aTMOC(EpHI.
8. BumsHME CONHEYHOTO W3IYYCHHS TEOJIOTUYECKHX (PAKTOPOB W OpPraHWYECKOM JKM3HU Ha
atmocdepy.
9. HonrocpouHblid MPOTHO3 cocTOsSHUS aTMmocdepsl, cpaBHeHHME ¢ Mapcom u Benepoii, 0030p
BO3MOXHBIX CLIEHAPUEB TUHAMUKH CTPOCHHUS U COCTaBA.
Tema 2. Bo3ayx u atmocdepa
1. CocraB Bo3yxa BOJIU3M 3¢MHOM MOBEpXHOCTH. COCTaB BO3/4yXa B BBICOKUX CIIOSIX aTMOC(EPHI.
2. OcHOBHBIEC (PU3MYECKHIE XapAaKTEPUCTHKH BO3TyXa.
3. YpaBHEHHE COCTOSIHUS CYXOIr0 BO3/1yXa. YpaBHEHHUE COCTOSHUS BIIAXKHOT'O BO3yXa.
4. Mpuanune! geneHus armocdeps! Ha cion. Tponocdepa, crparocepa, mezocdepa, Tepmochepa u
«may3bl» Mexy HuMu. ['omocepa u rerepocdepa. Monochepa u sxzochepa.
5. Pacnpenenenue o3ona B armocdepe. IlepBoe Hayano TEpMOAMHAMHKH, MPUMEHUTEIHHO K
aTMocdepe. AnunabaTHuecKue Mpoueccs B atMocdepe.
6. Tumel BEpTUKAIBHOTO pacIpenesieHus] TemrnepaTypbl. Kpurepun ycTOWYHBOCTH aTMOC(eEpbl Ha
OCHOBE METO/A YaCTHUILIbI.
Tema 3. [IpuauBbl 1 BOJIHBI B aTMOC(hepe
1. AKkycTudeckre BOJIHBI, MEJIKOBOAHbIE IPaBUTALIMOHHbIE BOJIHBI, BOJHBI PoccOu.
2. AT™MocdepHbIe TPaBUTALIMOHHBIC BOJTHBI.
4. DHepreTUKa BEpTUKAIBHO PACIPOCTPAHSIONIUXCS BOJIH.
5. KBa3uaByXJeTHsST OCHUIIISIHA.
6. BHe3anHoe cTpaTtocdepHoe NoTeIIeH!e
Tema 4. OcHOBHBIC 3AKOHBI H3JIy4YCHHUS
1. PactipenienieHne CoNHEYHOM pajinaliiy o 3eMHOMY IIapy B OTCYTCTBUU aTMOC(EpHI.
2. [Mornomenue u paccestHUE COTHEYHOW paualiii aTMOC(hepoi.
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3. 3akoHBI 0cNabJIeHUs] COTHEYHOH paJuanuu B atMmocdepe.
4. Ilpsmas conHewHass paxuauus. PaccesHHas conHeuHas paauanusd. CymmapHas COJHEYHas
paauanys.
5. M3nydenue 3emin 1 atMmochepsl.
6. OkHa po3pavyHOCTU aTMOC(EPHI.
7. Honysmnupuueckue GopMyJsibl s pacyeTa u3inydeHus atmochepsl U 3PGEKTUBHOIO U3ITyUeHHS
36MHOM IIOBEPXHOCTH.
8. PanuanuoHHblil 0ajnaHc 3eMHONM MOBEPXHOCTH, aTMOC(epbl U CHUCTEMBl 3€MHasi MOBEPXHOCTh-
aTMocepa.
9. T'eorpaguueckoe pacrpeneneHue npsiMoi, paccesHHON M CyMMapHOM pajualiuy.
Tema S. Jlunamuka atMocdepsi
1. ®yHnameHTadbHbIE CUIIBL: TPATUECHT AABJICHUS, TPABUTALUS, BI3KOCTb.
2. Cunpl B HEMHEPLUUAIBHON cHCTEME OTCUETa: IIEHTPOCTPEMUTENBHOE YCKOPEHUE U LIEHTPOOEKHas
CHJIa, CUJIA TSDKECTH, CUJIa
3. Kopuonuca u 3¢pdext kpuBU3HBI, BApHAIIMN YTIIOBOTO MOMEHTA.
4. CtpykTypa cTaTHUecKoi aTMOocdepsl.S
5. I'mapocTtaTtnyeckoe ypaBHEHUE, JABJICHUE KAaK BEPTUKAIbHAS KOOPAUHATA.
Tema 6. ATmocepHasi HMPKYJISILAS

1. CucreMa ypaBHEHUHN TUIPOJUHAMUKY aTMOC(HEPHI.
2. 30HasibHas U MEPUIUOHANIbHAS LIUPKYJISALUS BO3AyXa B Tponocdepe u crparocdepe.
3. Sueliku uupKynauuyd. BosHoBBIE ABMKEHUS B aTMOC(EDE.
4. Tumel W wWHAEKCH LUPKYISUUA. OCHOBHbIE MHIEKCHl IUPKYJIALMU M0 KiIaccu(UKauu
J3epazeeBckoro.
5. lanbHue cBsi3u B aTMoc(epe, OCHOBHbIE LUPKYISILMOHHBIE MOkl (AO, CAK u ap.).
6. Llupkymsmus B Tpomukax. [laccaTel, aHTHUmaccaThl, MYCCOHbI. BHyTpuTpomuueckas 30Ha
KOHBEpreHUuH. Tponrueckue HUKIOHbBL. BHeTponuyueckas LUpKyJISALMSL.
7. Knumartonoruueckue ¢GpoHTh.. MecTHble BeTpbl: OpHU3bl, TOPHO-IOJIMHHBIE BETPbI, JEIHUKOBHIE
BeTpHl, PeH, 6opa.

Tema 7. B3aumoneiicreue cjioeB atMmocgepsbl, aTMOCepbId OKeaHa
1. Tepmuueckuil pexuM cUCTEMBbI OKeaH-aTMOC(epa U ero Bo31eHCTBHE Ha KJIUMAT.
2. XUMUYECKHUMA COCTaB U COJICHOCTb MTPUPOIHBIX BOJI.
3. Tepmuueckasi 30HaIbHOCTh BOJ MHpPOBOro okeaHa.
4. I'noGanpHOE NOTEIMJIEHUE U YPOBEHb MHUPOBOro OKeaHa.
5. Tlpoueccel mepeHoca B cTpaTochepe u Tpomochepe, crparochepHO-TpornochepHblii 0OMEH.
Bnustaue crpaTtocdepbl Ha TportocepHyro MOroy U KIUMar.
6. Xumus noHoB BepxHel arMocdepsl. CBeueHue BepxHeit armocdepsl. MoHochepa.
7. ConHeuHble BCIIBIIKK U TEOMarHUTHbIE OypH.

Tema 8. DreMeHTapHBIE NPMMEHEHHUSI OCHOBHBIX YPaBHEHM

1. VYpaBHeHHME TOpPU3OHTAJIBHOTO  JBW)KEHUS, YpaBHEHHE  HENPEPbIBHOCTH, YpaBHEHUE
TEPMOJIMHAMHYECKON SHEPTUU.
2. CbOanaHCHpPOBaHHBIN TTOTOK.
3. TpaekTopHuH U MOTOKH.
4. TenunoBoii BeTep. BepTukaibHoe 1BUKEHUE

IIpumepHBbIe TeMBI IS 3CCe
1. T'omocdepa, rerepochepa, nonocdepa, marautocdepa.
2. AKTHBHBIC BO3/ICHCTBHS HAa 00JIaKa U TYMaHBI.
3. Aospozomu. Hcrounuku aspo3onieil. Pacnpenenenue aspo3onieil 1Mo  BbicoTe. BiusiHue
METEOPOJOTUYECKHUX YCIOBUM HAa paCpOCTpaHEHHUE 3arpsi3HEHUI.
4. Aspo30JIbHOE W MOJIEKYJISIpHOE oOciabjieHne CBeTa B peallbHOM aTMocdepe, 3aBUCUMOCTH
kod¢durimenTa ocnabaeHus OT ATUHBI BOJIHEI.

5. bapuueckoe nosie. OcHOBHbBIE OapUYECKHE CUCTEMBI.
14



6. AtMocdepHoe HaBiieHHe. BepTukanbHOE pacmpesesieHue MaBJICHUS W IUIOTHOCTH aTMOC(hEephl.
bapuueckas crynens. ®opmyna babune.

7. Betep u KMHeMaTHKa BO3yLIHbIX TeueHH. Betep B morpannuHoM cioe atmocgepsl. Po3a BeTpos.
8. BnusiHue u3MeHeHu KiimmMara Ha COCTOSIHME IPUPOAHON cpeibl U MPUPOAONOIb30BAHUE.
9. Bona B atmMocdepe. Da30Bble epexo/isl BoJIbl B aTMOChepe.

10. BosaymiHble Macchl, MX MepeMmenieHus u TpaHchopmanms. DpoHTH (TEIUIbIA, XOJIOIHBIH,
OKKIJIFO3UH).

11. Bo3aymnsie macesl. Kinaccudukaius Bo3ayIIHbIX Macc.

12. Ta3oBoe »NeKTpUYECTBO. 3apsapl OONAYHBIX Kameidb M O0CAagkoB. I[IpocTpaHCTBEHHOE
pacrpezeneHue 3apsoB B TPO30BOM OOJIaKe.

13. Atmocdepa. Jlenenue atmocdepsl MO CI0SIM Ha OCHOBAaHUH BEPTUKAJIBHOIO X0/1a TEMIIEPATYPHI.
14. EcTecTBeHHBIE M AHTPONIOTEHHBIE (PaKTOPHI U3MEHEHUS KIUMaTa.
15. 3aMKHYyTBIEe OapUUYECKHE CUCTEMbI — LIUKIIOHBI

IIpumepHbie TeMbI pedepaToB
1. ITpoucxoxaenue armocheps! 3eMIIN U IBOJIOIHS €€ COCTaBa.
2. JIonrocpoYHbIil MPOTHO3 COCTOSHUS aTMOC(EPBI, BO3MOXKHBIE CLIECHAPUU TUHAMUKH CTPOCHHSIH
COCTaBa.
3. KpaTkocpouHbIli TIPOTHO3 COCTOSIHHS M TUHAMHUKH aTMOC(Epbl Ui 00eCTeYeHnsT TeKyIIen
YeJI0BEYECKON 1eATEIbHOCTH.
4. ®yHaaMeHTATbHBIE CHIIBL: TPAJMEHT JIaBJICHUS, TPABUTAIINSA, BI3KOCTb.
5. OneMeHTapHble  NPUMEHEHHST OCHOBHBIX  ypaBHEHHH.
6. BepTukanpHOE IBM)KEHUE BO3IYIIHBIX Macc.
7. IlpunuBbl U BONHBI B atMoc(epe. AKyCTHYECKHE BOJIHBI, MEJIKOBOJHbBIE I'DAaBUTAIIMOHHbIE
BOJIHBI, BOJTHEI PoccOu.
8. ATMocdepHbIe rpaBUTALIIOHHBIE BOJIHBI. DHEPreTUKABEPTUKAIBHO PACIPOCTPAHAIONINXCS BOJIH.
9. IlpunuBel 1 BoIHBI B aTMOchepe. BHe3zanHoe cTpaTtocdepHOe moTerieHue.
10. Conneunoe usnydenue B armocdepe. Ilornomenue n paccesHue uznyueHus. PaguaTuBHbli
HEepeHocC.
11. TernoBeie u poToxumuueckue 3G GeKThl U3IydeHUus B aTMocdepe.
12. Xumust atmocdepsl.
13. O6muii 6ananc o3oHa B atMocdepe. Monsl B aTMochepe.
14. bananc XMMHYECKHUX pEaKIuii B Ta30BOH (ase.
15. BogopactBopumsle, TpornocdepHsbie, cTpaToc(epHble, BpeMsl )KU3HU a3po30JIeii.
16. O6pazoBanue o01akoB, MuKpodusuka odaakoB. TpormocdepHasi, ctpaTochepHas 00JIa4YHOCTD,
Me3ocepHbie obaka.
17. Ciextp atmMmoc(hepHBIX ABHKEHHIA, MX MPOCTPAHCTBEHHBIH U BpEMEHHOM MacITad.
18. MecTHBIE BETpBI, X CTPYKTYPY U IPUUUHBI 00pa30BaHusl.
19. Baustaue crparocgepsl Ha TPOIIOCHEPHYIO MOT0ly U KIIUMaT.

20. Xumusi HOHOB BEpXHEH aTMoc]ephl.
21. CBeueHue BepxHeit aTMochepsl.
22. Nonocdepa. ConHeuHbIC BCIBIIIKA U TEOMarHUTHBIE OypH.

IIpumepHbIe BONIPOCHI ¥ 3a1a4M BBIHOCHMbIE HA 3a4eT
1. CtpykTypa craTuueckoil aTMocdephbl, AaBleHHE KaK BepTUKaJIbHasi KOOPAMHATA.
2. BBIBOJI THAPOCTATUYECKOTO YPABHEHHS.
3. IlonHas mpou3BOIHAs BEKTOPA BO BpallaloLIecs cucTeMe KoopauHat. BektopHas ¢popma
yYpaBHEHHUS JBUKECHHUS.
4. ITepexon B chepuueckyro cucremy koopauHat. ['eoctpoduueckoe nmpubInxeHne u
reocTpoUUIECKH BETED.

5. IlpubnmxEHHBIE MPOTHOCTHYECKUE ypaBHEHUs, ynciaa PoccOu. ['mapocraTuueckoe mpuOImKeHue.
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6. Tepmoannamuka cyxou atmocdepsl. [loTennnansHas  Temmneparypa, CTaTHdecKas
YCTONYUBOCTb.

7. DnemMeHTapHble IPUMEHEHUS OCHOBHBIX YpaBHEHUH. Y paBHEHUE TOPU30HTAIBHOIO ABHXKEHUS.
8. DnemeHTapHbIe IPUMEHEHUS] OCHOBHBIX YPaBHEHUH. Y paBHEHHE HENPEPHIBHOCTH.

9. DnemeHTapHbIE IPUMEHEHHSI OCHOBHBIX YPABHEHHUH. Y paBHEHHE TEPMOAMHAMUYECKON SHEPTUH.
10. COanancupoBaHHbIi MOTOK. TpaeKTopuu U NOTOKU. TemnoBoit BeTep.

11. BepTukanbHoe IBUKEHUE BO3AYIIHBIX MacCC.

12. IIpunuBsl ¥ BOJIHBI B aTMOc(hepe. AKyCTUYECKHE BOJIHbI, MEIKOBOAHbBIE I'PAaBUTALIMOHHBIE BOJIHBI,
BOJIHBI PoccOu.

13. IIpunuBs! ¥ BOJIHBI B aTMOchepe. ATMOC(epHbIe TPaBUTALMOHHBIC BOJHBI. DHEPreTHKa
BEPTUKAIBHO PACTIPOCTPAHSIOIINXCS BOJIH.

14. IIpunuBs! ¥ BoHBI B aTMochepe. KBazuaByxyieTHsIsI OCHMIUIALUS.

15. IlpunuBer 1 BodHBI B atMocdepe. BHe3zamHoe cTpaTocdepHoe moTeruieHue.

16. Conneunoe uznyueHue B armocdepe. [loriomenue u paccesHue n3nyyeHus. PaqnaTuBHbIHI
MepPEHOC.

17. TennoBelie u poToxumudeckue 3pPexTsl n3myueHus B armochepe.

18. Xumus armocdepsl. Kucnopoaaeie cocTapmistomue.

19. Xumus atmocdepsl. YTiepoaHble KOMIOHEHTHI.

20. Xumus armochepsl. BomopoaHbie COeTMHEHMS.

21. Xumus atmocepsl. A30THBIE COCTaBIISIONIHE.

22. Xumust atmocdepsl. CoeITMHEHUS XJI0pa.

23. Xumus atmocdepsl. CepHble KOMIOHEHTBI.

24. O0uuit 6amanc o30Ha B aTMmocdepe.

25. Monsl B atMocdepe.

26. baylanc XuMHUYECKHX peakinii B ra30Bou (asze.

27. BomopacTBOpuMBIE U TBEPABIE a3PO30JIU, BPEMS )KU3HU a3PO30JIEH.

28. TpomocdepHbie a3pO30ITH.

29. CtpatocdepHble a3pO30IIH.

30. Obpa3oBanue 00;1ak0B, MUKpO(PH3UKa 00JIaKOB.

31 TponocdepHas 001a4HOCTb.

32. CtparocdepHast 00JIa4HOCTb.

33. Mezocepnsbie obnaxa.

34. lnnamMuKa KOJUIOMIHBIX COSTMHCHUH B Ta3e.

35. Cnektp atMoc(epHbIX ABMIKEHHM, UX IPOCTPAHCTBEHHBIN U BPEMEHHOM MacIuTao.

36. ['eorpaduueckoe pacrpeeieHue CpeTHeTo TaBICHUs aTMOC(ephl Ha ypOBHE MOpSI B SIHBape U
UI0JIe, LIEHTPHI IeHCTBHSI aTMOC(hEpbI, POLIECCHI TPUBOAAT UX 00pa30BaHUs.

37. I'eorpaduueckoe pacrpeaesieHue JaBIeHus] B CBOOOIHOM aTMoc(hepe B 3aBUCUMOCTH OT CE€30HA
roja.

38. Ilaccatbl, MyCCOHBI U BHYTPUTPOIINYECKAs 30Ha KOHBEPI€HLINHU, XapaKTEPU3YIOIINE UX CUCTEMBI
BO3/1YIIHBIX T€YEHUH, 10r0/1a HAOII01aeTCsl B TUX CUCTEMaxX BO3LYIIHbIX TEUECHUH.

39. Bo3ayuiHbsle TeueHus1 HabMIOJAI0TCS B Tponochepe yMEpEeHHbIX IIUPOT, LUKIOHHYECKAs
JesITeIbHOCTh B YMEPEHHBIX IIUPOTAX.

40. MecTHbIE BETpBI, UX CTPYKTYPY U NPUUHHBI OOpa30BaHMUsL.

41. KpynHomacitabHast IIUPKYJISIHS OKeaHa U aTMOC(EPHI.

42. TermmooOMeEH MEXIy OKEaHOM U aTMOC(hepoid.

43. TepMudecKkuiil peKMM CUCTEMBI OKeaH-aTMoc(epa 1 ero Bo3AeUCTBUE Ha KIIUMAT.

44. TIponeccsl IepeHoca B crpatochepe u Tporocdepe, ctparochepHo-TpornocHepHbIil 0OMEH.

45. XuM#usi HOHOB BepXHEH aTMOCHEpHI.

46. Ceuenue BepxHeil atmochepsl.

47. Nonocdepa. ColHEUHBIE BCIBIINIKK U TEOMarHUTHBIE Oy PH.

48. Ilpoucxoxaenue arMochepsl 3eMIIn U IBOJIOIUS €€ coCTaBa.

49. TonrocpOovHBIN MTPOTHO3 COCTOSIHUS aTMOC(EPHI, BOBMOXKHBIE CIICHAPUH TUHAMHUKH CTPOCHUS U
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COCTaBa.
50. KpaTkocpouHbIif IPOTHO3 COCTOSHUS U AMHAMUKHU aTMOC(epsl A1 oOecreueHus TeKyen
YeJI0BEYECKOU IEATEIIbHOCTH.

51. ®yHnaMeHTaNbHbIE CUIIBL: TPAIUEHT aBJICHUS, TPABUTALNS, BA3KOCTb.

52. Cuiibl B HEMHEPIMAIBHOM crcTeMe OTCUYETA: LIEHTPOCTPEMUTEIBHOE YCKOPEHUE U LIEHTPOOEKHAs
cua.

53. Cupl B HEMHEPIUAIBHOW cUcTeMe O0TCUéTa: 3 (HEKTHI CHITBI TSKECTH.

54. Cunbl B HenHepLualbHOU cucteMe oTcuéra: cuina Kopuonuca u 3 ekt KpuBU3HBIL.

55. Cuiibl B HEMHEPIMAJIBHOM cucTeMe OTCUETA: BapyUalluy YIJIOBOIO MOMEHTA.

3agaun
I. [IpeneOperas mUPOTHON Bapualyeil paguyca 3eMIIH, BHIYUCIUTH YTOJI MEXIY BEKTOpaMU
CUJIBI TSDKECTU ¢ y4€ToM U 0e3 yuéra BpamieHus 3emuid. HaliTu MakcuManbHYI0 BEJIMYMHY 3TOTO
yria.
2. Tlokazath, 4TO TOMOreHHas arMocdepa (IUIOTHOCTb HE 3aBHCHUT OT BBICOTHI) OOJIATaeT
KOHEUYHOHM BBICOTOM, KOTOPAsi 3aBUCUT TOJIBKO OT TEMIIEpaTypbl HA HUKHEH I'paHulle. Beruncnute
BBICOTY OJHOPOAHOH aTtmochepsl ¢ Temreparypoil Ha moBepxHocTH 3emin 273 K u naBieHuem
1000 rlla (ucmonb30BaTh 3aKOH UACAIBHOTO Ta3a U THAPOCTATHUECKOE PABHOBECHE).
3. 3anucaTh BBICOTHBIM XOJI TEMIIEPATypbl OJHOPOAHON aTMocdepbl C TeMIEepaTypod Ha
noBepxHoctu 3emin 273 K u pmaBnennem 1000 rlla (ucmonb3oBaTh 3aKOH HIEAIBHOTO rasa H
THAPOCTATUYECKOE PABHOBECHE).
4. Temmneparypa B Touke, yaanéHHod Ha 50 kM OT cTaHuMH, Ha 3 rpaxyca Llenscus xononHee,
YeM TeMmrieparypa Ha CTaHIMH. Eciii BEeTep AyeT ¢ CEBEPO-BOCTOKA CO CKOPOCThIO 20 M/C M BO3IyX
HarpeBaeTcsi M3JyueHHeM co ckopocThio 1 rpamyc Llenbcus B yac, kakoBa OyIeT CKOpPOCTh
W3MEHEHUs TEMIIEpaTypbl HA CTAHIUU?
5. Haiitu nuK JIuHBI BOJHBI [TAJAIOIIEH COMTHEYHOM PAaJHaLMM IIPU TEMIEpaType NOBEPXHOCTU
Comaia 600 K. Onenutbh TeMnepatypy MOBEPXHOCTH 3€MJIM, €CIIM U3BECTHO, YTO MaKCHUMaJlbHas
JUTHHA BOJIHBI 36MHOT'0 U3y4eHus: Haxoautcs B obnactu 11400 HMm.
6. [TapannensHbIii Tyd cBeTa NPOXOIUT uepe3 aTtMochepHbi cioil TomumHoN 200 M,
coJepaluii moryomaronmii ra3 ¢ mwiotTHoctbio 0.2 kr/m3. Ilycte mapgaromuid Jiyd HpOXOIUT
CKBO3b ci0¥ moj yraoMm 30 rpa. kK HopMaiu. PaccuntaTh ONTHYECKYIO TONIIMHY U TOTJIONIAOILY IO
CIOCOOHOCTH CJI0S TIPU 33JJaHHOM 00JacTH ATMH BOJIH, K03 ¢urment nornomeHust = 0.1 M2/kr.
7. Haiitu mepuon WHEPIIMOHHO-TPABUTAIIMOHHOW BOJHBI, €CIM B BEpXHEW cTpaTocdepe
rOpU30HTaNbHAsA AnuHa BoJaHBI 100 KM M BepTHKanbHAsl JUIMHA BOJHBI 5 KM. CKOJIBKO BpeMEHU
TpeOyeTcs ATOM BOJIHE, YTOOBI PACIPOCTPAHUTHCS BEPTUKAIBHO Ha paccTosiare 20 km?
8. Omnpenenuts BpeMsi SIKCIOHEHLIMAIBHOIO 3aTyXaHUs JUIsl METaHa 10 OTHOLICHHUIO K MOTEpE
OH, ecmu OH = 5.0E+005 monekyn/cm3 B xummueckoir peakmuu CH4+OH=CH3+H20, rne
KodpduuueHT ckopoctu paseH 6,2E-015 cm3/monexyn npu 298K.
0. Cuuraercs, 4TO Ha paHHHUX CTaAMsIX cBoero (opmupoBaHus 3eMHas aTMocdepa comepxkana
00JbIIIOE KOJIMYECTBO BOJOpOAa. B coBpeMeHHOI aTMocdepe HET TaKoro KOJMYECTBa 3TOrO rasa.
Kyna ymén Bogopon?
10. Temneparypa Tpomnonay3sl B TPONHKAX 3HAUYUTEIbHO HMIKE, YEM B CPEIHUX M BBICOKUX
IMPOTax, XOTs TEMIEpaTypa MOBEPXHOCTH B TPOMMKAX HAMHOI'O BBIIIE, YEM B CPEJHUX U BBICOKHX
mmporax. braronaps kakod CTPYKTYpHOH OCOOEHHOCTH aTMOC(HEPHOr0 TEeMIEepaTypHOTro MpOoQHis
BO3MOJKHO Takoe pacnpeeneHue?
11. [Touemy BbICOTa TpomoOmay3bl pa3iMyHa B Pa3IMYHBIX IIMPOTHBHIX 30Hax? Ecmm Obl BbICOTa
Tporomnay3bl Obljla OJMHAKOBAa IO BCEMY 3E€MHOMY IIapy, TO KakKOBbl ObUIM OBl CTPYKTYpHBIE
0COOEHHOCTH BETPOB U paclpeieiieHne TeMIIEpaTyp B HKHENH aTMocdepe?

12. B armocdepe 3emim MakCUMyM KOHIICHTPAIIMKM O30HA HAXOJUTCS Ha BBICOTE OKOJIO 25 KM,
II0YEMy cTpaTolay3a HaxoauTcs Ha BeicoTe 50, a He 25 km?
13. KaxkoBbl uctounuku armochepHsix adposoieit? Kak asposonu gocruraior crpatocdepst? Ecnm

MIPEINIOJIOKHTD, YTO BCE a3PO30JU MOKHHYJIH aTMOC(EPY, TO UTO MPOU30UIET?
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14. Jletom mpu 006J1a4HOM TOTOJI€ HOYBIO OTHOCUTEIBHO TEIJIO, HO €CJIM BO3JIyX CYXOH, TO
TEMIIepaTypa 3HAUUTENIbHO HUXKE — ToYemMy?

15. HNHorpa meroM, MOCKOJIBKY COJIHIIE HAarpeBaeT 3€MHYIO MOBEPXHOCTh, BO BTOPOW IOJIOBUHE
JTHS TIOSIBJISIETCSl MHOTO Kyd4eBbIx 00nakoB. [locne 3axona CosHIIa UCTOYHMK HarpeBa MCYE3aeT, HO
WHOT/Ia 00JIaKka AecTaOMIM3UPYIOT aTMOc(hepy B pa3BUBAIOTCS Ipo3bl. [loyeMy 3To mpoucxoauT?

16. KakoBo cpennee Bpemsi >KM3HU Ui CBOOOJHOTO aTOMa KHCIOpPOJa M MOJEKYJBI O30Ha B
JTHEBHOE BpeMsl B CPEIHEIIMPOTHON HuHel ctpaTtochepe? Ilouemy nmpu JaHHOM BpPEMEHM YKU3HU
CBOOOHOTO KHUCTIOPO/Ia M 030HA, 030H HE MCUYE3aeT MOJHOCTHIO B aTMocdepe?

17. Uro Takoe nupkymsiuus bproepa-Jloocona? OOBSCHUTH BaXKHOCTh ATOM CUCTEMBI IUPKYISAIIUN
JUTSl IPOLIECCOB IEPEHOCA U3 TPONUKOB B BBICOKHE IIUPOTHI.

18. KakoBbI XapaKTEpUCTHKH BO31yXa, BBIHOCUMOTO W3 TPOMHYECKOW TPOMOC(HEPHl B HIKHIOIO
ctparocdepy? UTo mpoucxoaut ¢ 60IbIIel 4acThi0 BO3yXa, BOLIEAIIET0 B HUKHIOIO cTpaTtocdepy?
19. KaxoBa ponb cTanMoHapHbBIX IJIaHETApHBIX BOJH B MEpeaaue TeIula, UMITYJIbca U SHEPTHH B
Tporocepe u crparochepe? Kakue u3MEHEHHs] MPOUCXOAST, KOTAA 3THU IJaHETApHBIC BOJHBI
JOCTHUTAIOT cTpaTtochepsi?

20. OOBsicHUTB, Kak paavanuoHHble H(PQekTsl B cTpaTtochepe MOTyT MOAYJIUPOBATH
Tpornoc(hepHYIO IUPKYJIISAIHIO U JMHAMUKY U TAKHM 00pa30M BIHATH HA CUCTEMBI ITOTOIBI.
21. Kakue u3MeHeHUs NPOUCXOAAT B MONSAPHOM OOJAaCTH B CBSI3U C COOBITHEM BHE3AIIHOT'O

cTpaTocepHOro MOoTeIUIeHus1? MOTyT JM STH HM3MEHEHHs 3aTparuBaTh TPOIUYECKYIO 00JIACTh?
Kaxum o6pazom?

22. OOBACHUTH BIUSHUE ECTECTBEHHBIX (AKTOPOB, TAKUX KaK COJIHEYHAsi aKTUBHOCTb H
BYJIKAHUYECKHE M3BEPKEHUS Ha CTpaToCPepHO-TpornochepHoe B3auMoieiicTBHE.

5.4 Mertoauyeckue MaTepuUaJibl, OINpeaessiloNIMe NMPOHeAypPbl OLEHUWBAHWS 3HAHMH, YMEHMH,
HABBIKOB W (WJIM) ONbITA [IeATEJbHOCTH, XAPAKTEPU3YOIIUX 3Tanbl (OPMHUPOBAHUS
KOMITeTeHI U

IIpoBepka ypoBHsI yCBOEHHsI MaTeprala CTyI€HTOM IIPOU3BOAUTCS HAa MPAKTUYECKUX 3aHATHSIX
IIOCJIE U3YYEHHUS OTIENbHBIX TEM AUCLMILIMHBI IOCPEACTBAM YCTHOIO OIPOCa.

YeTHBIH onpoc — MPUMEHSETCsS A7 MPOBEPKU 3HAHUIM OO0ydaromuxcs B ILESX OMOpHI Ha
paHee YCBOEHHBIC 3HaHMS U OIBIT, a TAKXKE IS IPOBEPKU KavyeCcTBAa yCBOCHMs MaTepuana. Y CTHBIN
OIIPOC MPOBOAMTCS MO COACPIKALIMMCSI TeMaM B paboyei mporpaMme JUCHUTUINHBI

VYcTHBIE onmpoc — Hambosee paclpoCTpaHEHHbI METOJ KOHTpPOJIS 3HAHUM CTYIEHTOB,
IIpEeAYCMATPUBAIOLIUI YPOBEHb OBJIAJICHUS KOMIICTCHIUSAMH, B T. Y. IIOJIHOTY 3HAaHUN TEOPETUYECKOTO
KOHTPOJIMPYEMOI0 MaTepHaia.

IIpy yCcTHOM OIpoCe YyCTaHABIMBAETCS HENOCPEACTBEHHBIM KOHTAKT MEKIY IPENoJaBaTeieM
U CTYJEHTOM, B IIPOLECCE KOTOPOrO IPENOAABATENb MOJIy4aeT IUPOKAE BO3MOXKHOCTHU [UIsl U3y4EHUS
WH/IMBUYalIbHBIX OCOOCHHOCTEH YCBOEHHS CTYACHTAaMH y4yeOHOro marepuaia. YCTHBI ONpoC IO
JTUCLUIUIMHE TPOBOAUTCS HA OCHOBAHUM CAMOCTOSITEIBHON pabOThl CTYAEHTA MO KaXIOMy pasJelny.
Paznuuaior ppoHTaNbHBIN, HHIWBUAYAIbHBIH 1 KOMOMHUPOBAHHBIN OIPOC.

@poHTaNbHBIA ONpoc MpoBoaUTCS B Qopme Oeceapl mpenopaBatens ¢ rpynmnoid. O
OPraHUYECKH COYETACTCS C IIOBTOPEHUEM IPOMIEHHOIO, SIBIIAACH CPEACTBOM Ul 3aKpEILICHUS
3HaHU U yMeHHUH. Ero JOCTOMHCTBO B TOM, YTO B aKTHBHYI) YMCTBEHHYIO PaOOTy MOKHO BOBJIEUYb
BCEX CTYJEHTOB TPYIIbl. /{7 3TOro BOHPOCH! JOJDKHBI JOMYyCKaTh KpaTKyl (opMy OTBETa, OBITh
JTAKOHUYHBIMH, JIOTUYECKU YBA3aHHBIMHU JIPYT C JIPYrOM, JaHbl B TAKOW MOCJIE€IOBATEIbHOCTH, YTOObI
OTBETHI CTYACHTOB B COBOKYIIHOCTH MOIJIM PACKpBITh COAEpkKaHME paszfena, TeMbl. C IOMOIIbIO
(GpPOHTATBHOIO ONpoca MpenojaBaTelb UMEET BO3MOXKHOCTb IPOBEPUTH BBINOJIHEHHE CTYACHTaMH
JIOMAIIHETO 33JaHMsl, BBIICHUTh TOTOBHOCTH I'PYIIIBI K M3YYEHUI0 HOBOI'O MaTepuaja, ONpPEIeIUTh
Cc(OPMHPOBAHHOCTb OCHOBHBIX NMOHSTHH, YCBOEHHE HOBOTO y4e€OHOIr0 MaTepualsla, KOTOPBIH TOJBKO
yro OBl pazoOpaH Ha 3aHATHH. LlerecooOpa3HO HMCHOIB30BaTh (POHTAIBHBIA OMPOC TAaKXKe IMepen
IIPOBECHUEM IPAKTUYECKUX PA0OT, TaK KaK OH MO3BOJISET MPOBEPUTH MOATOTOBIEHHOCTh CTYJICHTOB
K HMX BBIMOJHEHUIO. BOMpoCkl MOMKHBI UMETh NPEHUMYIIECTBEHHO MOWUCKOBBIA XapakTep, YTOObBI
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1o0Oy>K/1aTh CTYJIEHTOB K CAMOCTOSATEIbHON MBICITUTENBHOMN J1€ATEIbHOCTH.

WuauBuayanbHbIH OMPOC MpeanojaracT o0bsICHEHUE, CBSI3HbBIE OTBETHI CTYJICHTOB Ha BOIPOC,
OTHOCSIIIMMCA K HM3ydyaeMOMY ydeOHOMY MaTepuaity, HO3TOMY OH CIYKUT BaXXHBIM CPEICTBOM
pa3BUTHUA pEYH, NMAMATH, MBIIUICHUS CTyACHTOB. UTOOBI clienaTh Takylo MpPOBEpKy Ooiiee TiyOoKoii,
HE00XO0IMMO CTaBUTh NEPE]] CTYJEHTAMH BOIIPOCHL, TPEOYIOIINE Pa3BEPHYTOr0 OTBETA.

Bompockl 11 MHAMBHIYAIBHOTO OMPOCA TOJDKHBI OBITH YETKUMU, SICHBIMH, KOHKPETHBIMH,
€MKHMMH, HUMETh NPUKIAIHOW XapakTep, OXBaTbIBaTh OCHOBHOW, paHee MNPOWJCHHBIM MaTepuan
nporpammel. X conepkaHue A0HKHO CTUMYJIMPOBATH CTYJICHTOB JOTUYECKU MBICIUTh, CPAaBHUBAT,
aHAJIM3UPOBATh  CYLIHOCTh  SBJICHUH, JIOKa3blBaTh, MONOMpaTh yOeOUTENbHbIE MPUMEPHI,
yCTaHABIMBATh TMPUYMHHO-CIEICTBEHHbIC CBS3HM, JelaTh OOOCHOBaHHBIE BBIBOJBI U ITUM
croco0cTBOBaTh OOBEKTUBHOMY BBISIBICHUIO 3HAHUH CTYEHTOB.

Bormpockl 00bI9HO 331aI0T BCEH TPyMIe U Mociie HeOOMBIION Mmay3bl, HEOOXOAMMOMN ISl TOTO,
YTOOBI BCE CTYACHTHI MOHSUIM €0 U MPUTOTOBWINCH K OTBETY, BBI3BIBAIOT AJII OTBETa KOHKPETHOIO
cryaeHra. /s Toro 4toObl BbI3BaTh MPH MPOBEPKE MMO3HABATEIbHYIO aKTUBHOCTH CTYJICHTOB BCE
Ipynbl, Heaecoo0pa3Ho coYeTaTh MHIAMBUIYAIBHBIN U GPOHTANIBHBIN onpoc. [[nuTeabHOCTh YCTHOTO
OIpoca 3aBUCHUT OT y4eOHOTro ImpeaMeTa, BI1a 3aHATHIA, HHIUBUIYaIbHBIX OCOOCHHOCTEH CTY/IEHTOB.

B mpomecce ycTHOro ompoca TpenoAaBaTeNi0 HEOOXOAMMO MOOYXKAAaTh CTYJIEHTOB
UCIOJIb30BATh MPU OTBETE CXEMBI, Tpa(UKH, AUAarpaMMbl. 3aKIIOUUTENbHAs YacTh YCTHOTO OIpoca —
MOIPOOHBIHM aHATH3 OTBETOB CTYCHTOB.

[IpenogaBaTenb OTMEUYaeT MOJOKUTENbHBIE CTOPOHBI, YKa3bIBAET HAa HEJAOCTAaTKU OTBETOB,
JienaeT BBIBOA O TOM, Kak H3yueH y4deOHbli Matepuan. llpu oleHke oTBeTa YYHMTHIBAET €ro
MPaBUIBHOCTh M TMOJHOTY, CO3HATEIbHOCTb, JIOTUYHOCTh HM3JIOKEHHSI MaTepualia, KyJlbTypy peuH,
yMEHHE YBS3bIBaTh TEOPETUYECKUE TMOJOXKEHHUS C NPAaKTHKOW, B TOM uuciae WU C Oynymen
poeCCUOHATBHON 1EATEIbHOCTHIO.

Jloknang — CpelncTBO, MO3BOJISAIOIIEE MPOBOJUTH CAMOCTOSTEIBHBIM MOMCK MaTepHANIOB IO
3aJaHHON Teme, pedepupoBaTh U AHAIM3MPOBATH WX, U JIOHOCHTH IOJyUYEHHYIO MH(OPMAIHIO 10
okpyxaromux. Jlokiaa roTOBUTCA MO OJAHOM M3 MpoOJeM, HaXOAAIIUXCS B IMpenenaax o0cyx aaeMoi
TEMBbI

TpedoBanus k pedepary. Pedepar — muceMeHHast paboTa Mo 0JHOMY U3 aKTyaJIbHBIX
BOIPOCOB B paMKax JUCUUIUIMHEL Llens moaroToBku pedepara — 00001eHHE PA3INYHbIX HAYYHBIX
ujei, KOHUENIUi, TOYeK 3peHus Mo HanboJiee BaXKHBIM U3ydaeMbIM Mpo0jieMaM Ha OCHOBE
CaMOCTOSITENILHOTO aHalln3a MOHOTpadudecKux paboT 1 yueOHoM nmuTepatypbl. O0yuaroniemycs
MIPEIOCTABIISAETCS IPABO CAMOCTOSITENILHO BBIOPATh TeMyY pedepara U3 CUCKa PeKOMEHJOBAHHBIX TEM,
MIPUBEICHHBIX B pabodeii mporpaMMe JUCIUILTAHBL.

[TonroroBka pedepara MOJKHA OCYIIECTBISATHCS B COOTBETCTBUHU C IIJIAHOM, TEKCT JOJIKEH
UMEThb OpraHUYEeCKO€ BHYTPEHHEE €IUHCTBO, CTPOrYIO JIOTMKY M3JI0KEHMS, CMBICIOBYIO
3aBEPIIEHHOCTbD.

Pedepar nomkeH HUMETh ONPEACICHHYIO CTPYKTYpYy: COJEp)KaHHe, BBEACHHUE, Ba-TPH
naparpaga OCHOBHOW YacTH, 3aKJIIOUYEHHE M CIHMCOK HMCIOJIb30BAaHHBIX HCTOYHHMKOB U JUTEPATYpPHI,
NpUII0KEeHUE (TIPH HEOOXOAUMOCTH).

Bo BBegenun (MakcumyM 3—4 CcTpaHHIIbI) PacKpbIBAe€TCs aKTyalbHOCTh TEMBI, H3JIararorcs
OCHOBHBIE TOUYKHM 3peHMs, (OPMHUPYIOTCA LEelb W 3aJa4d HCCleoBaHUs. B OCHOBHOW dacTu
pPacKpBIBAaETCSl COACPKAHUE TMOHATHUH W TOJOXKEHUM, BBITEKAIONIMX W3 aHalu3a W3YyYEHHOM
JUTEPATYpPhl U PE3yJbTATOB SMIHMPUYECKUX HCCIENOBAaHUM. B 3akioyeHuM MOABOASTCS HTOTH
aBTOPCKOI'O MCCIIEOBAHNS B COOTBETCTBUM C BBIJIBUHYTBHIMU 3aJauaMu, JIEIAIOTCSI CAMOCTOSTEIbHbBIE
BBIBOJIBI M 0000meHus. O6veM pedepara momkeH coctaBisaTh 10—15 cTpaHull MalIMHONHUCHOTO
(KOMIIBIOTEPHOT0) TEKCTA.

[Tepeuens TpeGOBaHMIA K BHICTYTICHUIO CTYICHTA:

- CBSI3b BBICTYIIJICHUS C IPEAIIECTBYIOIIEH TEMON TN BOIIPOCOM;

- PacKpbITHE CYLTHOCTH MPOOIEMBI;

- METOJOJIOTUYECKOE 3HAYEHHE JJIsi HaydyHOH, Npo(ecCHOHATBHOM M MNPaKTHYECKON
NEeSATEIbHOCTH.
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Baxmwneiimme TpeOOBaHUS K BBICTYIUICHHSM CTYACHTOB — CaMOCTOSTENBHOCTH B IOAOOpE
(aKkTHUECKOro MaTepuana u aHATMTUYECKOM OTHOLLIEHUM K HEMY, YMEHUE pacCMaTPUBATh IPUMEPHI U
(akTel BO B3aUMOCBSI3M M B3aWMOOOYCIIOBIEHHOCTH, OTOMpaTh HauOojee CYIIECTBEHHBIC W3 HHX.
BeicTymuienne cTyZeHTa TODKHO COOTBETCTBOBAaTh TPEOOBAaHMSM JIOTMKHM. YeTkoe BbIUJICHEHUE
u3naraeMoM mpoOjembl, €€ TouyHas (QOpMYJUpPOBKAa, HEYKOCHUTENbHASI MOCIEI0BATEIbHOCTh
apryMEeHTallud MMEHHO JAaHHOW mpobiembl, 0e3 HeonmpaBJaHHBIX OTCTYIUIGHUH OT Hee B Ipoliecce
o0ocHOBaHHUsA, O€3yCJOBHas J0Ka3aTeNbHOCTb, HEMPOTHBOPEYMBOCTh M IOJHOTAa apryMEHTalluH,
MIPaBUIIBHOE U COJIEpKATEIbHOE HCIIOIb30BaHUE OHATHI U TEPMHUHOB.

TpeGoBanus K 3cce. Dcce — CaMOCTOSATENBHAS TBOpUYECKAs MUCbMEHHAs padoTa. Dcce JOIHKHO
coliepkKaTh YETKOE W3JIOKEHHE CYTH IIOCTAaBICHHOM MpoOJeMbl, BKJIIOYaTh CaMOCTOSATENBHO
MIPOBEJICHHBI aHajau3 A3TOW MNpoOJEMBI C HCIOJIB30BAHUEM AHATUTHUECKOIO HHCTPYMEHTapus,
paccMaTpUBaeMOro B paMKax TUCHMIUIMHBI, BBIBOJBI, 00O0OIIAIONIME MO3UIUI0 OOydarouerocs Io
MIOCTABJIEHHOM MpobiieMe. Dcce MOKET COAEepKaTh aHATU3 UMEIOLIUXCA CTaTUCTUYECKUX JTAHHBIX 1O
n3ydaeMoi mpobsieme, aHalau3 MaTepHajioB M3 OTEUECTBEHHBIX M 3apyOeXHbIX HAayUHBIX KyPHAJOB,
opoOHBIM pa30op NPeIOKEHHOM TEMbl C pa3BEpHYTHIM COOCTBEHHBIM MHeHUeM, U T.jA. llpu
MOJIrOTOBKE 3cce OakanaBp NEMOHCTPUPYET BIAJCHHE CIIOCO0aMM OCYLIECTBICHHS AEATENbHOCTH,
HaBbIKM CaMOCTOSITEIbHOTO TBOPYECKOI'O MBINIIEHHS, MUCbMEHHOTO W3JI0KEHHUS COOCTBEHHBIX

MBICJIEH U T.[.

IIIxana olleHUBAHUA OTBETOB Ha 3a4eT

Kpurepun oneHuBanus

16-20 6annoB — IlonHO packphITO colepkaHue MaTepuaia B 00bEME MPOrpaMMbl; YETKO U
NPaBUWILHO JaHBI ONPENENICHUS U PACKPBITO COJAEPIKAHUE TOHSTHUI; YCTaHOBJICHBI MPUYHHHO-
CJICACTBCHHBIC CBA3MW; BCPHO HCIIOJB30BAHBI HAYYHBIC TCPMUHBI; MJIA O0Ka3aTCJIbCTBA
UCTIONIb30BAHBl ~ PA3JIMYHBIE YMEHUs, BBIBOABI W3 HAONIOJACHWUI W  ONBITOB; OTBET
CaMOCTOSITENIbHBIN, NCIOJIb30BaHbl paHee MPUOOPETEHHbBIE 3HAHUS.

10-15 6ammoB — PaCKpHTO OCHOBHOC COJCPIKAHUC MATCpuajia; B OCHOBHOM IIPAaBUJIBHO JaHbI
OIPCACIICHHUA MOHATUN U HCIIOJIH30BaHEI HAayY4YHBIC TCPMHWHBI; OIIPCACIICHUSA MMOHATHUH HCITIOJIHBIC,
AONIYHICHBI HE3HAYUTCJIIbHBIC HAPYHICHHUA IMTOCIICAOBATCIBHOCTU H3JIOKCHUS, HEOOJIBIIINE
HCTOYHOCTH IIPpU HCIIOJB30BAHHMU HAYYHBIX TCPMHHOB HWJIIM B BBIBOJAAX H O606HI€HI/I$IX us3
Ha6J'II-0I[eHHI>i 1 OIIbITOB, MCITPABJICHHBIC C IOMOIIBIO IIPCIIOAaBaTCIIA.

6-9 OamioB — YCBOGHO OCHOBHOE COJEp)KaHWE YYEOHOro MaTepualia, HO H3JIOKEHO
(dbparMeHTapHO, HE BCET/Ia TOCIICI0BATEIBHO; ONPE/ICIICHHsI MOHATUI HEJJOCTATOYHO YETKHUE; HE
HCIIOJB30BAaHbl B KQUECTBEC JOKa3aTCJIbCTBA BbHIBOABI U O606HI€HI/I$I u3 Haﬁ]’ﬂo,[[eHHﬁ X OIIBITOB
WIA JIONMYIICHbl ONIMOKM TPH WX M3JIOKCHUHU; JOMYIICHBl OIMMOKM W HETOYHOCTH B
HCIIO0JIb30BaHNHN Hay‘-IHOI\/'I TCPMHUHOJIOTUH, OMPCACICHUN HOH?ITI/II\/'I, OIpCaACIICHUU HOH?ITI/IfI,
WCIIPABJICHHBIC C TIOMOIIBIO MPETO1aBaTEIs.

3-5 6amnoB — OCHOBHOE cojepkKaHHE BOIPOCAa HE PacCKpbITO; JAOMYILIEHBI IpyOble OMIMOKU B
ONIPENICJICHUH  TOHSATHH, TIPU  WUCIOJIb30BAHUM TEPMHUHOJIOTHH, JIOTIOJIHUTEIBHBIC U
YTOYHAIOIME BOIIPOCHI MMPENOoAaBaTC/isd HC MPUBOIAAT K KOPPCKIMK OTBETA.

Hroropas mkaJja mno JUCIUIINHE

HrtoroBasi oreHKa MO AWCIMIUIMHE BBICTABISAETCS 10 TNPUBEACHHOW HIDKe Imkane. [lpu
BBICTABJICHUM HWTOTOBOW OIICHKH TIPEIOJaBaTe]eM YYHTHIBAeTCs paboTa OakamaBpa B TEUYCHHE
OCBOCHHUS AUCITUIUIMHBI, a TAK)KE OIICHKA 10 TIPOMEKYTOUYHOM aTTeCTaI|H.

KonugectBo 6ansos OrneHka 1o TpaJAMLIMOHHON IIKaJIe
81-100 3auTeHo
61-80 3auTeHo
41-60 3auTeHo
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6. VYEBHO-METOJNYECKOE W PECYPCHOE OBECIIEYUEHUE
T CIATITAHBI

6.1 OcHoBHasi JuTEpaTypa

6.1.1. Mazypos, I'. 1. Yuenue 06 atmocdepe / I'. 1. Masypos, B. 1. Akcenesuy, A. P. Momma
: yueOHOoe mocobue ; FOxHbIi QenepanbHblii yHuUBepcuter. — PocroB-na-Zlony ; Taranpor :
M3parensctBo  KOkHOrOo  dhemepanmbHoro  ymuBepcutera, 2020. — 132 ¢. URL:
https://hub.sfedu.ru/storage/1/917487/5aabdb90-23c7-4f2e-a597-f4b61d97ca4 1/

6.1.2. Pycun U.H. OcHoBBI yueHuss 06 atmocdepe. YuebHoe mocodbme. — CII6.: CnerJlur.,
2020. 271 c. URL: https://www.wildberries.ru/catalog/67558992/detail.aspx

6.1.3.CemenoBa A.1O., Jlanun B.W. Yuenne 06 armochepe Kypc nexkumii mj1s cTyaeHTOB //
URL: https://lib.kgmtu.ru/wp-content/uploads/bakalavriat/ekologiya-i-prirodopolzovanie/uchenie-ob-
atmosfere/4969.pdf

6.1.4.Conneuno-zemnas ¢usuka : 4.1 / C. . Axacody, C. Uenmen ; Ilep. ¢ anrn. mopg pen.
I""M. Hukonsckoro . - M. : Mup, 2024. -384 ¢. URL: https://djvu.online/file/QIliMinyCXDrSc

6.1.5. Comneuno-zemHas ¢usuka : 4.2 / C. . Akacody, C. Uenwmen ; [lep. ¢ anrn. mox pen.
I""M. Huxonbckoro. - M. : Mup, 2020. - 512 ¢. URL: https://djvu.online/file/QanUSPCUWhzY7

6.1.6. CocraB atmocdepbl. ATMOCpEepHOE 3IEKTpUUYECTBO. KiammaTHueckue MpOoIecChl :
te3uckl qokianoB XXIII Beepoccuiickoii mkoabl-KOHPEpEHIMH MOJIOABIX YueHbIX / ['eodusnueckas
oOcepBatopust «bopox» — ¢unuan Mucruryra ¢usuku 3emnan um. O.1O. IImuara — Spocnasip :
Ounurpans, 2020. — 124 ¢. URL: http://wwwbrk.adm.yar.ru/txt/satep2020.pdf

6.1.7.Cypxosa I'.B. Xumus atmocdepsl: Yueonuk /[lox pea. A.r.-M.H, AEHCTBUTEIHHOTO YICHA
PAEH, 1npo¢. HK.KBacumpuyka. — M.: HNHOPA-M, 2020. - 183 ¢ URL:
https://www.geogr.msu.ru/upload/iblock/b6f/Oratoardg34uy6fmtbeyii2ren3rs8zp.pdf

6.1.8.®usuka atmochepsl [Tekcr] / A.X. Xpruan. — JI. :I'mnpomereonsaat, 2019. - 645 c. - b.
. Ob (http://irbis.iszf.irk.ru)

6.2. lonoiHUTeIbHAS IUTEpPaTypa

6.2.1.ITomynsipuast adponomust / A.Jl. Janunos. - JI. :T'mapomereonsnar,2020. - 136 c. : ui. -
bubnuorp. B koHIle TeKkcTa. - b. 11.

6.2.2. Cepebpuctsie obnaka u ux Hadmonenue / B.A. bponmtsn. - M. :Hayka, 2024. - 128 c.
: ui1. - (b-xa moburens actponomun). - b. 11.

6.2.3. Atmocdepa u okean kak reocdepsl [Texcr] / FO. B. Kazanues, A. @. Jlomakus. -
Brnagusocrok :JlanpHayka, 2022. - 220 c. : wi. - b. 11.

6.2.4.B3aumogeiictBue crpatochepsl u Tporocdeps! : nep. ¢ anri. / K.Moxanakymap. - M.:
Ousmarnut, 2021. - 452 c.: un. - bubnuorp.: c.431-437 . - ISBN 978-5-9221-1348-9

6.2.5. MopenupoBaHue TMHAMUKHA M KHHETUKH Ta30BBIX MPUMECEH U a3spo3oneit B aTMochepe
[Texcr] / A. E. Anosia ; UHCTHTYT BRIUUCTHTEIbHOW MaTemMaTiku PAH. - M. : Hayka, 2022. - 415 c. :
ui. - bubnuorp.: ¢.401-415 . - ISBN 978-5-02-036067-9

6.2.6. BimssHne oOmayHocTH Ha pamuaruio u kaumar [Tekct] : HaywHoe musmanue / K. S
Kongpatses, B. U. bunenko. - CI16.: 'mapomereounznat, 2024. - 240 c.

6.2.7. Biusaue oOmauyHocTH Ha pamuaiuio u kauMmat [Tekcr] : HayuHoe mzmanue / K. Sl
Kongpatees, B. 1. bunenko. - JI.: I'napomereonsnart, 1024. - 240 c. : un. - bubnuorp.: ¢.230-238

6.3. Pecypchl HH(pOpMaIMOHHO-TEJIEKOMMYHMKALMOHHO ceTH «THTepHeT»
IIpodeccuonanbubie  0a3bl  JAHHBIX,  HCHOJIb3yeMble  NPH  OCYUIeCTBJIEHHHU
0o0pa30BaTeIbHOIO NMpolecca Mo JMCHUIIHHE:

e baza nannpIx HaOmONEHH OTAETa GU3UKU OKOJIO3EMHOIO KOCMHYECKOTO MPOCTPAHCTBA
NC3® CO PAH (http://depl.iszf.irk.ru/)
e ApxuB HaOmoneHui reopusndeckoit oocepsaropun MC3® CO PAH

21



(http://atmos.iszf.irk.ru/)

e Hayunas 6a3a nannbix Scopus (https://www.scopus.com)
e Hayunsie nannsle (Matepuansl) n3gatenscrBa Cambridge University Press
(http://www.cambridge.org)
NudopmannonHsie, THPOPMAITMOHHO-CIIPABOYHBIE CHUCTEMBI, UCTIONIB3yEMbIC TIPH OCYIIECTBICHUN
06p330BaTeHBHOFO mponecca 1nmo AMCHUILINHE!

e HMudopmannonHo-crnpaBoyHas uHpopmanus B oudnuoreke MC3d CO PAH
http://irbis.iszf.irk.ru

e T'ocynapcTBeHHas myOyn4Has Hay4HO-TeXHUUYecKas Oubianoreka Poccun
http://www.gpntb.ru/

e XKypnansl AMepukanckoro ¢pusudeckoro odmiectsa http://publish.aps.org/

e HayyHas 3JeKTpoHHas Oubianoreka — Poccuiickuit Unnekc Hayunoro IlutupoBanus
https://elibrary.ru

e  MexIyHapOIHBIM KaTaJor M IOUCKOBas CHCTEMA IT0 Iy OIMKAIMSIM B 00JIaCTH acTPOMUIUKU
http://adsabs.harvard.edu/abstract service.html

IIporpammHoe o0ecnieueHue
ITporpammuOe o0ecnieueHne, UCIOIb3yEeMOe NPH OCYIIECTBIEHHH 00pa30BaTEIbHOIO
nporecca 1Mo JUCHUTUTIHE:

Ne | HaumenoBanue Ko O6ocHoBaHUE IS Hata Cpox
IPOTPaAaMMHOTO - MOJTb30BAHMUS BBIJIaYH JeHCTBUS
MPOIYKTa BO 1O (JIuuen3zus, JINLEH3U npasa

JloroBop, c4€T, aKT Wik | U MOJTb30BAHHS
HWHOE)

1 | Microsoft Office 2010 3 Howmep JIunensun 30.01.2009 | 6eccpouno
Russian Academic OPEN 1 Microsoft47790919
License No
Level

2 | Microsoft Windows 5 Howmep JIunensun 06.12.2010 | 6eccpouno
Professional 7 Russian Microsoft47771806
OPEN 1 License No Level
Legalization Get
Genuine

3 |7-Zip 1 CBob6o1HO 06eccpouHo

pacmpocTpaHseTcs Ha
YCIIOBHSX JIMLICH3UU
GNU LGPL
4 | Adobe Acrobat ReaderDC 1 Jlunen3nonHoe OeccpouHo
COrJIaleHue Ha
MPOrpaMMHOE
obecneuenne Adobe.
5 | Mozilla Firefox 1 CBo0O0THO 06eccpoyHO
pacrpocTpaHseTcs Ha
YCJIOBHSX TPOMHOU
ymuen3uu Mozilla
(MPL/GPL/LGPL).
6 | VLC Media player 1 CBo0O01HO OeccpouHo
pacrpocTpaHseTcs Ha
YCIIOBUSX JIUIIEH3UN
GNU GPL
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7 | OnepaunoHHast 6 cBOOOHAS JTULICH3US O6eccpouHO
cucrema Ubuntu

8 | ductpubytus Python 6 CBOOOHAS JIMLICH3US 6eccpodyHo
Anaconda

9 | O¢ducHsrii maker Libre 6 CBOOOTHAS JIMLICH3US 6eccpodyHo
Office

Oopa3oBaTe/ibHbIE TEXHOJIOTHH
B yuebHOM mporecce UCHONB3YIOTCS KaK aKTUBHbBIE, TaK U WHTEPAKTUBHBIE (DOPMBI
MPOBEICHUS 3aHATUM.

HNuTtepakTrBHBIE POPMBI BKITIOUYAIOT B CEO5:

o Jleknum;

e Taopueckue 3agaHus B popMe U3II0KEHUS TPOOIEMHOTO MaTepHala;

° prnHOBI)IG OICHKUM M B3aMMOOLCHKHN: a MMCHHO PCHCH3UPOBAHUC aCIIMPAHTaAMHU
BBICTYIUICHUM IPYT ApyTa.

AynuTOpHBIE 3aHATHS TPOBOJATCS B MHTEPAKTUBHOW (OpPME C UCIOIb30BaHUEM
MyJIbTUMEANIHOTO obecrieueHus (HOyTOyK, mpoekTop). [Ipe3eHTannn mo3BoJIIIOT KaueCTBEHHO
WITIOCTPUPOBATh AyAUTOPHBIC 3aHATHS CXeMaMH, (opMmyliamMu, uYepTexamu, PUCYHKaAaMH H
CTPYKTYPHPOBAaTh MaTepuan 3aHATHS. OJEKTPOHHAS TMPE3CHTAIMsl MO3BOJSET O0TOOpa3UTh
nponecCbl B AMHAMUKE, YTO YJIYy4IIACT BOCHPUATUC MaTCpHaa.

CamocTtosaTenbHas paboTa BKIIOYaeT B ceos:

e (opmynHpoBaHHE MPOOJEMHBIX BOMPOCOB B pe3yJbTare CaMOCTOSTEIHLHOTO
U3yYCHUS TEMBI C IPUBIICYCHUEM OCHOBHOMW U JIOTIOJIHUTEIILHOU JINTEPATYPHI;

® TIOMCK HAYYHO-TEXHMYECKOW MH(POPMALUU B OTKPHITHIX MCTOYHHMKAX C LEJBIO
aHAJIN3a W BBIABICHMS KIIIOUEBBEIX OCOOEHHOCTEMH;

¢  KOHCIICKTHPOBAHWC;

[Tpu HEOOXOIUMOCTH, B TIpoliecce pabOThI HA/T 3aJJaHUEM, ACTUPAHT MOKET MOTYYUTh
WHIMBUAYAIbHYIO KOHCYJIBTAIMIO Y TIPEOIaBaTelIs.

7. METOAUYECKUE YKA3ZAHUA 11O OCBOEHHUEIO JUCIUIIJIMHBI

7.1. MeTtoauueckue PEKOMCHAAINU 110 OPpraHu3aluu CaMOCTOSTEIIbHOM pa6OTBI CTYACHTOB
7.2. MeTtoauueckue PECKOMCHAAIMH 10 MOATOTOBKE K IMMPAKTUYCCKUM 3aHATUAM

8. NHOPOPMAIIMOHHBIE TEXHOJIOI'NH JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUMITJIMHE

JIuneH3noHHoOe MporpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopMmannoHHbIe CIPABOYHbIE CHCTEMBI:
Cucrema 'APAHT
Cucrema «Koncynprantlnroc»

[TpodeccronanbHbie 0a3bl TaHHBIX
fgosvo.ru — [Topran denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHAAPTOB BBICIIETO
o0OpazoBaHus
pravo.gov.ru - OdunuanbHbI HHTEPHET-MOPTAN NPaBoBOi nHGopMarmu www.edu.ru —
®depnepanbHbIil mopTan Poccuiickoe oOpazoBanue
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CB00OOIHO pacHpocTpaHseMoe MporpaMMHOe OOecreyeHHe, B TOM YHUCIIe OTE€YECTBEHHOIO
MIPOU3BOJCTBA

OMC IIneep (1 Bocnipou3BeAeHUs DIEKTPOHHBIX YueOHbIX Moyieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNEe TUCITUTITMHBI BKIIIOYAET B CEOs:

- yueOHbIE ayAUTOPUU [JIsl TIPOBEICHUS yUeOHBIX 3aHATHH, OCHAIEHHBIE OOOPYIOBaHHEM M
TEXHHYECKHUMH CPEJICTBAMU OOYYCHHUS: y4eOHOW MeOeNnbio, JTOCKOW, JIEMOHCTPAIIMOHHBIM
000py0BaHNEM, IEPCOHATBHBIMHI KOMITBIOTEPAMU, IPOCKTOPOM;

- TIOMEIIEHUS IJIsi CaMOCTOSITEJIbHOW pabOThl, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO TMOAKIIOUeHHEM K cetn «VHTepHeT» u olecredeHHeM AOCTyma K JIEKTPOHHOMN
nH(pOpMalMOHHO-00pa30BaTeNbHOM cpesie.
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