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1. MecTo u poJb JUCHUIIMHBI (MoayJsi) B cTpykType OITOII

Hucuumnuna «['eodusmueckass ruapoAMHAMMKa» BXOAUT B 00pa3oBaTeNbHBIM
KOMIIOHEHT OCHOBHOW mpodecCHOHAIbHOW 00pa3oBaTelnbHON NPOrpaMMbl 1O  HAYYHOMH
crienranbHOCcTH 1.6.18. Hayku 006 atmMocdepe u kauMmare.

JlucuurminHa SBIsETCS 00sI3aTENIbHON 71l 00ydJaronuXxcsi B aCUPAHTYpe MO HAYYHOU
crienanbHOCTH 1.6.18. Hayku 06 atmMocdepe u kiumare.

3HaHUS M yMEHUS, MPUOOpEeTaeMble acCIUpaHTaMH IOCIIEe W3YYEHUS TUCIMIUIHHBI, OyayT
UCIIONIB30BAaThCS Ui pEIIEeHUs HAy4yHBIX 3aJad Ha »JTale MOJICIUPOBaHUS (PUINYECKUX
mporeccoB B arMocdepe 3emiau W 0OpadOTKH JaHHBIX HAONIOACHHWN W HANpaBlICHBI Ha
MOJTOTOBKY K C/laye KaHAMJIaTCKOTO dK3aMeHa U K JajbHeilleld HayqyHoi paboTe.

2. Uean u 3a1a4M THCHHILTHHBI (MOLYJI51)

Henpto mucummmbbel «I'eopusnyeckas ruIpoAMHaAMHUKa» sBIsSeTcd (OpMUpOBaHHUE Y
o0yyaromuxcsi NPeACTaBICHUNH O TUIPOJUHAMMUYECKHUX, TEPMOJMHAMUYECKUX Ipoleccax Hu
ABJICHUAX OIPEIEISIIOIINX JMHAMUKY BO3IYLIHBIX Macc.

3anayamMu JUCHUIUIMHBI «I'eopu3nueckas ruipoIMHAMUKa SIBISIFOTCS:
e @dopmupoBaHHE 3HAHMKA 00 OCHOBHBIX CHJIAaX M (DU3MYECKHX 3aKOHAX YIIPABIISIOIINX

JUHAMUKOH atmocdepsl;

e @OopMHpOBaHHE TMPEICTABICHHA O TEOCTPOYUYECKOH TUHAMHUKE BO3AyXa W
reocTpoUECKOM aHaIN3e MOJICH BeTpa U IaBJICHUS;
e @dopMHMpOBaHUE MPEACTABICHUI O MEXaHM3ME pa3BUTHS U PpONU  OAPOKIMHHOMN

HEYCTOMYMBOCTH B aTMOcdepe 3eMin

e dopmMupoBaHME 3HAHUN O BOJIHOBOM JMHAMUKE aTMOC(EpHI;
e @opMHpOBaHUE IPEACTABICHUN O JUHAMUKE BO3]yXa B IIPUCYTCTBUU IJIEKTPUUYECKON

Tu1a3Mbl (MOHOC(EPBI) HAXOSIIEHCS B TEOMarHUTHOM I10JI€ ¥ UX B3aMMHOM BITHSTHHH.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHHUS JUCHUILIMHBI (MOTYJIs1)

B nponecce uzydenus aucuuiuinebl «l'eopusnueckas ruIpOAMHAMMKAY OOy4arolUCs
JIOJKeH TMpUOOpecTH 3HAaHUA W YMEHHUs, HEoOXOAMMbIE [JJs €ero JajbHEWIIero
po(hecCuOHANBHOTO CTAHOBJICHUS, & UMEHHO:

3HaTh: TEOpPETUYECKHE OCHOBBI JHUHAMHUKM aTMocdepbl TIUIaHeThl (TpaBUTHUPYIOIIEH
Bpalnaromeics cepsr).

YMerb: BBIBOAUTH, HUHTEPIPETUPOBATH M HCIOJIB30BAaTh MPUMUTHBHBIE ypaBHEHHS
COXpaHEHUs apaMeTpoB aTMochepsl (MMITYIIbC, Macca, SHEPTHsl) Ui CO3/IaHUs MAaTEMAaTHUYECKUX
Mojienell TUHaMUKK atMochepbl: riioOanbHas U JIOKabHAsl IUPKYISIUS, BOTHOBBIE MPOILIECCHI
Pa3IUYHBIX MAcIITa00B, IBI)KEHUE B MPUCYTCTBUE TPEHUS U oporpaduu.

Baajerb: MareMaTHYeCKHM ammapaToM MOJEIHPOBaHUS aTMOC(hepHON TUHAMHKH,
0a30BBIMH HAaBBIKAMHU YHCJICHHOTO MOJCIUPOBAHUA aTMOC(PepHON JHWHAMHUKH, Oa30BBHIMU
HABbIKAMU BU3YaJIM3allMH U aHAJIKM3a MOJIel TEPMOANHAMUYECKUX BEIMYUH (BETEp, TEMIEpaTypa,
JIaBJIeHHUEe, KOHIIEHTPAUs U T.I1.) IPH IIOMOILM IEPCOHATILHOTO KOMITbIOTEPA.

4. O0beM AUCHMILIMHBI (MOAYJIs1) M BUABI YU4eOHOIl padoThI

OO1ast TPYA0EMKOCTh AUCIUILTHHBI cocTaBisieT 108 yacoB /3 3a4eTHBIX eIUHUIIBI.

Buj yue6Hoii padoThl Bcero yacos /
3a4eTHBIX eIMHUIL
AyauTopHbIe 3aHATHS (BCETO) 36/1
B ToM uucne:
Jlexumu 36/1
CemuHapsl




CamocrosiTeabHas padora (Bcero) 36/1
Buja npomMeXyTo4HOM aTTecTanun (3K3aMeH) 36/1
KonrakTHas padora (Bcero) 36/1
OO0mas Tpy10éMKOCTD (4achl/3a4€THBIC SMHUITHI) 108/3

5. CoaepikaHue TUCHUILINHBI (MOLYJIs1)
5.1. Coaep:xanue pa3iesioB M TeMbl U CHUIIIHHBI (MOTYJIfA)

1. BBenenue

BeprukansHas crparugukanus atMocdepsl 3emMild, COCTaB aTMOC(epsl, paJuallMOHHO-
teruioBoi Oananc. Cuibl B atmocdepe, pyHaaMeHTaTbHbIE U BUIMMbIC CHIIBI HA BpaIAIOIICHCs
IUIaHeTe. 3aKOHbl COXpPAaHEHMsI HMMIyJIbCa W Macchl I BO3AyXa Ha Bpallarolencs
rpaBuTHpyrOmel chepe. YpaBHEHHE TSPMOJAMHAMUYCCKOW dHEPrUH. TepMoIuHAMUKA CYXOH U
BJIayKHOU aTMocdepsl. LIMpKyIsaus 1 3aBUXPEHHOCTh CBSI3b C MOMEHTOM BPALLCHUS.

2. Bouinbl B aTmMOC(hepe

ITpocTeie THNBI BOJH. AKYCTHYECKHE BOJIHBI, 3BYK. BosiHBI Ha MenkoBoabe. BosHbI
TsKECTH (IU1aBydecTH). BHyTpeHHHME BOIHBI TsKeCTH (Iu1aBydecTr). YucTble BHYTPEHHUE BOJIHBI
TsokecTH. JIuHelHble BOJNHBI Bpamaroleiics crpaTuduIupoBaHHod aTMmocdepbl. Ywucreie
VHEPLIMOHHBIC Kosie0aHusl. NHepuumanbHO-TpaBUTALIMOHHBIE BOJIHBL. IToncTporika
reoctpoduueckoro Oamanca. Bomasl PoccOou. Cpobomubie OaporporHbie BosHBI PoccoOu.
Brinyxnennsie Tonorpapudeckre BoiaHbI Poccon.

3. KBazureocrpopuyecknii aHajaus

HabGmonaemass cTpykTypa BHETpPONHMYECKOM TponocdepHol 1upkyisuuu. BeiBon
KBa3UI€OCTPOPHUECKUX YPaBHEHUH. BeiBon IOTEHLUAIBHON 3aBUXPEHHOCTH
KBa3UTCOCTPOPUICCKUX  ypaBHCHHU. VCMONIb30BaHHWE IMOTCHIMAIBLHOW  3aBUXPEHHOCTH,
MHBEPCUsI M HUHIAYUUMPOBAaHHBIM MOTOK. CoOXpaHEeHHE MOTEHIHUAIBbHON 3aBUXPEHHOCTH.
BeprukanbHoe aBmwkenue. MpeanusupoBaHHas ~ MoJenb  OapOKIMHHOTO — BO3MYILEHUS.
N300apuueckas popma KBa3UreoCTPOPUUECKUX YPaBHEHUH.

4. bapokJuHHasi IMHAMHMKA

I'unponvHamMuyeckas HEYCTOMYUBOCTD. Hopmanbuslii  pexxum 0apOKIMHHOMN
HEYCTOMYMBOCTH, ABYXCJIOWHAs MoOJelb. BepTukanbHble IBUKEHUS B OapOKIMHHBIX BOJHAX.
OHepreTvka OapOKIMHHBIX BOJH. JlocTynmHas MOTEHIMAIbHAS SHEPrusl. Y paBHEHHUE SHEPTHM B
JIBYXCIIOMHON Mojenu. bapokinHHAas HEYCTOMYMBOCTh B HEMPEPHIBHO CTPATHU(PHUIIMPOBAHHOM
atmocdepe. Teopema Panes. IlpoGnema ycroiumBocTH Buxpell. PocT m pacnpoctpaHeHue
HEUTpaIbHBIX MOJ. [Iepexo1HOI pOCT HEUTPAIBHBIX BOJIH, PA3BUTHE 110 TIOTOKY.

5. IunamMuka repmochepbl

TennoBoii 6ananc B Tepmocdepe. Ilporecce HarpeBa Tepmochepnl. TeruioBoi 6ananc u
TEIUIONPOBOAHOCTD. Jluccouunanus u quddysnoe pasaenenue. Jk3ochepa. KpynHomacurraOHbli
BeTep B Tepmocdepe. ['paBuTalinoHHbIE BOJHBI ¥ IPUIUBEI B TepMochepe.

5.2. Paznenbl AMCUMILUIMHBI (MOAYJIs1) U BUABI 3aHSITHI

AyIHUTOpHBIC 3aHATHS
Ne Paznen Bcero yacos CPC Popma
Jlekuuu | IlpakTuyeckue 3aHATUS KOHTPOJISA
1 (Beenenue 18 9 9
2 |Bounbl B aTMoc(epe 18 9 9
3 |KBasureocrpoduueckuii ananus3 12 6 6
4 |bapokimHHas TUHAMHKA 12 6 6
5 |[Aunamuka repmocgeps 12 6 6




AyIUTOpHBIC 3aHATHS
Ne Paznen Bcero yacos CPC Popma
Jleknuu | IIpakTudeckue 3aHsTHS KOHTPOJIsI
6 |Ox3ameH 36 36
Hroro (uace) 108 36 36 36
Hroro (3.e.) 3 1 1 1
5.3. Pa311e.111,1 M TeMbI U CIUIIJINHBI (MO)Iy.]'IH) U MEKINCHUIITIMHAPHBIEC CBA3H
Ne HanMeHOBAHNE 06eCTeTHBACMEIX Ne Ne pa3nenoB w/mim TeM IaHHOH TUCIHTUIMHEL,
HEOOXOANMBIX TSI N3yUEHUS] 00eCTIeUnBaEMbIX
/i (TIoceyIomux) AUCIUIUTAH U IPAKTHK
(TmocnexyIomuX) AUCIUILINH
1 | ®usuka atMmocdepsl 1 KITUMAT Pazmensr 1| — 4
2 HWccnenoBaTenbekas IpakTUKA Pazpemnsr 2, 3, 5
3 | ®uznka noHochepsl Pazmener 1, 2, 5
5.4. llepeyeHb JeKIIMOHHBIX 3AHATHI
Ne Ne pasnesa u Tembl Haumenosanne TpynoemkocTh OueHouHbIE
n/n AUCHUIIMHBI (MOAYJIsT) HCHOMB3YEMBIX (4aceI) cpeacTBa
TEeXHOJIOT Hii
1. Bgenenne WHTepakTBHAs JEKLYS, Bbecena,
I'pynmoBsle quckyccuw, 9 o0cyxaeHue npu
AHanu3 cuTyauui u aHaJIM3€ CUTyaLUN
MMHTAIMOHHBIX MOAENEH
2. Bounb! B atMochepe WnTepakTuBHas nekuus, becena,
I'pynmossle quckyccuw, 9 o0cyxaeHue Ipu
AHanu3 cuTyauui u aQHAJIN3E CUTYaLUH
MMUTALMOHHBIX MOJEIEH
3. KBazureoctpoduueckuii WHuTepakTuBHAS NEKLHA, Becena,
aHau3 I'pynmoBslie nuckyccum, 6 o0cyxaeHue npu
AHanmu3 cuTyanui u aHAJIN3E CUTYyaLUH
VMMUTALMOHHBIX MOJIENIEH
4, bapoxnuHHas AUHAMHKa WHTrepakTuBHAsA KLY, becena,
I'pymnmoBsie TucKyccum, 6 o0cyxeHue mpu
AHanu3 cutyauui u aHaJIM3€ CUTYyaLUl
MMHTAIMOHHBIX MOJENEH
5. Junamunka repmocheps WnTepakTuBHas nekuus, becena,
I'pynmosslie quckyccuw, 6 o0cyxaeHue npu
AHanu3 cutyauui u aHaJIM3€ CUTYyaLUn
MMHTAIMOHHBIX MOAENEH
5.5. IlepeyeHb ceMMHAPCKHUX, IPAKTHYECKUX 3aHATHI H J1a0OPATOPHBIX padoT
JIaHHBIN BUJ 3aHATHNA HE IPEAYCMOTPEH.
5.6. IlepeueHb u coaep:kaHue CAMOCTOATEIbHON PadoThI
Bun . Pexomennyemast Bcero
Paznen Tema caMocTosATeNbHOI | 3axaHue
JuTepaTypa 4acoB
padoThI
1 Beenenue Pemenne 3agau KoHcnekT ek 9
BbIIOKeHHBIX B DUOC,
OCHOBHasl U JIONIOJHUTEIIbHASL
JauTeparypa
2 BouHbl B atMocdepe Pemenue 3anau Koncnekr nexnuii 9




BbUIOKEHHBIX B DMOC,
OCHOBHAs U JOIOJHUTEIbHAS
JUTEpaTypa

KoHcnekT nekuui 6
BeUIOKEHHBIX B DMOC,
OCHOBHAs U JOIOJHUTEIbHAS
JauTeparypa

3 Ksaszureoctpoduueckuit | Pemenne 3amau

aHaJIn3

KoHcnekT nekuui 6
BeUIOKEHHBIX B DMOC,
OCHOBHAs U JOTIOJHUTEILHAS
JUTEeparypa

4 BapoxnuHHas quHaMuka Pemenue 3agau

KoHncnexr nekuuii 6
BBLIOKEHHBIX B DMOC,
OCHOBHAas U JOIOJHUTENbHAS
JUTepaTypa

5 JuHamuka Tepmocheps Pemenue 3anau

MeTtoauyecKkue yKa3aHusi 0 OPraHU3aAUNU CAMOCTOSITEILHOH PadoThI
Penrenne 3ama4 MpoBOAWUTH C MOMOIIBKO KOHCHEKTOB JICKIIMH PACIIOIIOKEHHBIX B
OUOC u npuMepoB pa300paHHBIX HA JICKIMOHHBIX 3aHATHUSX.
Kaxnplii BUJI caMOCTOSITEIBHON pPabOThI HAINPABICH HA 3aKPEIUICHUE W YIIIyOJICHHE
3HAHMA, TIOTYYSHHBIX BO BPEMS Ay TUTOPHBIX 3aHSATHH.
1) PaGoTa ¢ KOHCTIEKTaMH JISKITHI
ACHUpaHT TOBTOPSIET COACPKAHKE JICKIIUH, UCTIOIB3Ysl MaTepHUaabl KOHCIIEKTa, B CIIydae
HEOOXOJMMOCTH JIOMIOJHSIET WX WHPOpPMALUEHl W3 PEKOMEHAYeMOH U JONOJHUTEIbHON
JTUTEPATYPBI.
2) Pabora c nuteparypoit
AcnupaHT OCBaWBaeT Marepwall, NMpeIHA3HAYCHHBIA ISl CAMOCTOSITEILHOTO HW3YYCHUS,
UCTIONIB3Ysl PEKOMEHAYEMYI0 M JIOTIOJIHUTEIBHYIO JIUTEpPaTypy, COCTaBIsET MOIPOOHBIH
KOHCIIEKT TEMBI, aHATTU3UPYET, POpMyTUpyeT MpoOIeMHBIEC BOIIPOCH TIO TEME
3) Pemenue 3anay.

6. YueOHO-MeTOAuYecKOe 1 MH(OpPMAIITUOHHOE 00ecriedyeHHue TN CIIUTIITUHbI

6.1. OcHoBHas quTEpaTypa

ABTOp, Ha3BaHHe, MECTO U3IaHUS, H31ATeJIbCTBO, IO/
. . KoaunyecrBo
Ne U31aHUs y4eOHOi 1 y4eOHO-MeTOIHYeCKoM
IK3EMILISIPOB
JINTEPaTypPhbl
I'eodusudeckas runpoanHaMuka B 2-x TT. [Dnektponnsii | Ob (http://irbis.iszf.irk.ru):
1 | pecypc] : mep. ¢ anru. / JIx. Ilennocku. - M. : Mup, 1984. - | HeorpaHUYeHHBIN TOCTYII.
816 c.-b. 1.
Kypc o6meit mereoponorun. @usuka arMocdeps! : yueo. 95 (http://irbis.iszf.irk.ru):
2 | mocobue / JI. T. MatBeeB. - 2-e u31., iepepad. u jom. - JI. : | HeorpaHWYEHHBIH JOCTYII.
I'mppomereonsaar, 2012. - 751 c. - b. 1.
Beenenune B ¢pusuky nonocdepst [| / I'. Pumober, O. OB (http://irbis.iszf.irk.ru):
3 .
I"appuor. - JI. : I'magpomereonsaar, 1975. - 305 c. - b. 1. HEOTPaHUYEHHBIN JOCTYII.
6.2. /lonoJiHMTEIbHAS JIUTEpPaTypa
ABTOp, HA3BaHUe, MeCTO H3/1AHNA, H3IATENLCTBO, FO] KonmaecTso
Ne u3J1aHus yueOHOM U y4eOHO-MeTOoAMYeCcKOil
IK3eMILJISIPOB
JINTEPATypPhbl
1 AbspoHomus cpenneit armocdepsl. Xumus u puznuka 95 (http://irbis.iszf.irk.ru):
ctparochepsl u me3ocheps [ Tekcr] : ep. ¢ anrn. / I HEOTPAaHUYEHHBIN JTOCTYII.



http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/
http://irbis.iszf.irk.ru/

Bbpacke, C. Comomom. - JI. : 'mapomereounsnar, 1987. - 414
c.-b. 1.

6.3. IIpodeccuonanbHbie 6a3bl JAHHBIX, HCMOJIb3yeMbI€ MPH OCYIECTBIEHUH
00pa3oBaTeJILHOIO MpoIecca Mo JUCIHUILINHE:
o OenepanibHas cayx0a MO THAPOMETEOPOJIOTMU M MOHUTOPHUHTY OKpPYKAIOIIEH Cpelibl
http://www.meteorf.gov.ru/product/info/
o Tlpunoxenue Ventusky https://www.ventusky.com/

6.4. UndopmanuoHnbie, HHPOPMAINOHHO-CIIPABOYHBIE CHCTEMbI, HCI0JIb3yeMble IPH
OCYLIECTBJIEHUH 00Pa30BaATEJIHLHOIO MPOoIecca Mo AUCHUILIHHE:
e DiekrponHas oubauoreka http://irbis.iszf.irk.ru
e DrekrpoHHas uH(popMaIMoHHas oOpa3zoBaTenbHast cpena https://eios.iszf.irk.ru/
6.5. IIporpammHoe o0ecnievyenue

JIM1eH3MOHHOE W CBOOOJHO PpaCIpOCTPaHsSEMOE NPOTrpaMMHOE OOECleYeHHe, B TOM YHCIIEe
OTEYECTBEHHOTO TPOM3BOJICTBA HKCIIOJIB3YeMOE TP  OCYIIECTBICHHUH OOpa30BaTEIbHOIO
nporiecca 1o JUCIHIIIHHE:
e Omnepanuonnas cuctema Ubuntu 18.04 (cBoGoaHo pacnpoctpansemoe [10)
OducHusrii maker Libre Office (cBo6oano pacnpoctpansemoe [10)
7-Zip (cBoOoaHO pactpoctpansemoe 110)
Adobe Acrobat Reader DC (cBo6oaHO pacnpoctpansiemoe [10)
Mozilla Firefox 1 (cBoGoano pacnpoctpansemoe 110)
VLC Mediaplayer (cBo6oano pactipoctpansemoe [10)
K-Lite Codec Pack (cBoboano pacrpoctpansiemoe [10)
Onepanmonnas cucrema Microsoft Windows 10 Pro
VideoMost Proton

7. OOpa3zoBaTe/ibHbI€ TEXHOJIOTUH
B ydeOHOM mponecce HCHOIB3YIOTCS KaK aKTHUBHBIE, TaK U HMHTEPAKTHUBHBIE (POPMBI
MIPOBEICHUS 3aHATUM.
WNuTepakTiBHBIE (POPMBI BKIIOYAIOT B CEOS:

° Jlekuu;
° TBopueckue 3a1anus B hopme U3N0KEHUS TPOOIEMHOTO MaTepHraa;
° ['pynmoBeie OLIEHKM M B3aUMOOLICHKH: a HMMEHHO pPELEH3UPOBAHUE

acIUpaHTaMU BBICTYIUIEHUH APYT pyra.

AyIUTOpHBIE 3aHATHS NPOBOJATCS B MHTEpaKTUBHOM (opMe ¢ HCIOIb30BaHHEM
MyJbTUMEAUMHOTO oOecnieueHus (HOyTOyK, mpoektop). IIpe3eHTanny mo3Bosii0oT KaueCTBEHHO
WITIOCTPUPOBATh ay[AUTOpPHBIE 3aHATHS cXeMaMM, (opMylamMH, 4YepTeKaMH, PUCYHKaMU U
CTPYKTYpUpOBaTh MaTepuai 3aHATHS. OJIEKTPOHHAs NPE3eHTallUs MO3BOJIIET OTOOpa3uTh
IIPOLIECCH] B AMHAMMKE, YTO yJIydlIaeT BOCIPUITHE MaTepraa.

CamocrosiTenpHas paboTa BKIIIOYAET B ceOsl:

o ¢bopmynupoBaHue poOJIEeMHBIX BOIIPOCOB B pe3ynbTare
CaMOCTOSITEJIBHOTO H3y4YEHUS] TEMbI C INPUBICYEHHEM OCHOBHOM M JIONOJHUTEIBHON
JUTEPaTypPhI;

. MOUCK HAayYHO-TEXHUYECKOH WH(POpPMAlUU B OTKPBITBIX HCTOYHHKAX C
LEJIBIO aHAJIM3a U BBISBIICHHS KIIFOUEBBIX OCOOCHHOCTEH;

J KOHCIIEKTUPOBAHUE;

[Ipu HeoOxoaMMOCTH, B TIpoIiecce padOTHI HaJ 3aJaHUEM, ACTTUPAHT MOXKET MOJTYIUTh
WHAVBUAYAIbHYIO KOHCYJBTAIMIO Y TIPETOAaBaTels.



https://eios.iszf.irk.ru/

8. MarepuajibHO-TEXHHYECKOe o0ecredeHne JUCHUILTHHBI (MOTYJIs1)

Jisg  oOyueHuss HMEIOTCS CIEHUalbHbIE TOMEIICHUs MJIs TPOBEACHUS 3aHATUN
JICKIITMOHHOI'O THIIA, CCMHUHAPCKOI'0 THUIIA, T'PYHIIOBBIX W HWHAWBUIAYAJIBbHBIX KOHCy.HbTaLII/If/'I,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHOU aTTECTAlMH, a TAKKE ITOMEIICHUS ISl CAMOCTOATEIbHON
paboTHI.

CreuuanbHble  MOMELIEHUS  YKOMIUIEKTOBAaHbBl  CIIELUAIM3UPOBAHHOM  Mebernblo,
TEXHUYECKUMU CPEICTBAMU O0yUEHHSI, CYKALUMMH JUISI TIPEICTABICHUS HHPOPMALUU OOIbIION
ayJIUTOPUH, KOMITIBIOTEPHBIM 000PYOBAHHUEM.

9. KoHTpo.b KauecTBa 0CBOCHHUS NPOrpaMMbl ACTHPAHTYPHI
Leab KOHTpPOJsA - TOJydYeHHE HHPOpPMAIMU O pe3yiabTarax OOY4YeHHsS M CTENEHH HX
COOTBETCTBUS pe3yJibTaTaM 00y4YeHUsI.

ILnanupyemMsble pe3yibTaThl OCBOCHHSA AUCHUIIIHHbBI

3HaTh TeopeTUYecKHe OCHOBBI arMOC(HEpHON JUHAMMKH, BKJIKOYAs BOJIHOBBIE SIBJICHUS
Pa3IMYHON NPUPOABI U PA3IMUHBIX MacILTa0OB.

YMeTb BBIBOAWTH, HHTEPIPETHPOBATh M MCIOJIB30BaTh YPABHEHUS COXPAaHEHMs
napaMeTpoB arMocepsl (UMITyJIbC, Macca, SHEPrusl, 3aBUXPEHHOCTb, BOJIHOBBIE YPAaBHEHMS) VIS
CO3JJaHUS] MATEMaTUYECKUX MOJIENICH AMHAMUKY aTMOChepsbl.

Buasers MareMaTHYeCKMM aImapaToM MOJEIMPOBAHUS aTMOC(PEpHOW TUHAMUKHA W
0a30BbIMH HaBBIKAMHU YHCIIEHHOTO MOJIEIMPOBaHUs aTMochepHoil tuHamuku ipu nomoru [1K.

Tekymmii KOHTPOJIb
Texyumuii KOHTpOJIb YCIIEBAEMOCTH AacHHUpaHTa, T.€. IPOBEPKAa YCBOEHUS Y4EOHOIo
MaTepuaia, perysipHO OCYIIECTBISETCS Ha MPOTHKEHUU ceMecTpa. TeKymuii KOHTPOIb 3HaHUHN
00y4aroluXcsl OPraHU30BaH KaK YCTHBIM TPYIIIOBOI OMpOC Uil MOBTOPEHUS U 3aKperICHUS
[JIaBHBIX TE3UCOB TeM, (OpMYyIUpOBaHUS M 0OCYXIeHus mpobieMHbIx BorpocoB. [locie
OCBOCHHS MaTepuayia pas3jieia yJallrecs TOTOBST KOJUIEKTUBHOE COOOIICHHE IO OCBEIICHHUIO
OCHOBHBIX U IIPOOJIEMHBIX BOIIPOCOB.
Texymas camocrosiTenbHas pa0oTa acnupaHTa HampaBieHa Ha yriyOlleHue U
3aKperyieHHe 3HaHW, U pa3BUTHE MPAKTUYECKHX YMEHUN aCIIUPaHTa.
OObeKTaMu OIEHUBAHMS BBICTYIIAIOT:
e VYueOHas AWCHMIUIMHA - AKTUBHOCTh Ha 3aHSTHUSIX, CBOEBPEMEHHOCTH BBIMIOJHEHUS
pa3IMYHBIX BUJIOB 3a/IaHUM, TOCEIIAEMOCTb 3aHSATUH;
e C(CremneHb yCBOEHUS TEOPETUUECKUX 3HAHUM.

Xapakrepuctuka OC 111 o6ecniedeHHs1 TeKyLIero KOHTPOJIS 10 M CUMIIJIMHE

Pa3neqn/ Tema OoC Coaep:xanue 3a1aHus
Beenenue CobecenoBanue. OTBeTUTP Ha BOIPOCHl MO COJAEPKAHHIO
Pemenne 3anau. pasnena «Benenue» (Bonpocs! 1-5). Pemuts
3amaun 1-21 (Ha BBIOOD)
Boxansl B atmochepe CobecenoBanue. OTBeTUT, Ha BONPOCHl IO COAEPKAHUIO
Pemenue 3anau. paznena «BomHbl B atMocdepe» (BOIpocs! 6-
11). Permute 3amaun 22-24 (Ha BBIOOD)
KBaszureoctpoduueckuii | CobecenoBanue. OTBeTUT, Ha BOIPOCHl MO COJAEPKAHHIO
aHanm3 Pemenue 3agauy. pasnena «KBasureoctpouueckuii aHaIu3»
(Bompock! 12-15). Pemuts 3amauy 25
bapoxnunnas nunamuka | CobecemoBaHue. OTBETUTh HA BOINPOCHI MO COACPKAHUIO
Pemienue 3anay. pazznena «bapoKiIMHHAs AUHAMHUKAY (BOIIPOCHI
15-21). Pemuts 3agaun 6-8 (Ha BBIOOD)
Jlunamuka Tepmocgepst | CobGecenoBanue. OTBETUTH HA BOMPOCHI 10 COJIEPIKAHUIO




Pemenwue 3anay. paznena «/lunamuka Tepmocheps (BOIpPOCHI
22-24). Pemutsh 3amaun 9-12 (Ha BHIOOD)

HpOMe)KyTO‘lHaﬂ arrecranud

[IpomexxyTouHast aTTecTanus aCIUPaHTOB IO JUCHUILIUHE OCYIIECTBIISIETCS 10 OKOHYAHUIO
JUCHUIUIMHBL B BHUJE IK3aMeHa B COOTBETCTBHM C rpaduxom ydebHoro mporecca. [IpoBepka
HaJU4Msl KOHCIEKTOB IO JUCHUMIUIMHE SIBISETCA JOMYCKOM K 3K3aMeHy. B ciydae Hamuums
yueOHOM 3aJJ0JKEHHOCTH (TPOMYIICHHBIX 3aHATUHN U (WJIM) HEBBIOJHEHHBIX 3a/laHU), aClIUPAHT
0TpabaThIBaCT MPOIYIICHHBIC 3aHATHS U BBITIOIHSCT 3aIaHHUS.

OHeHO‘lHBIe cpeacrea AJisi MPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCrTalum

3K3AMEHAIIMOHHBIA BUJIET Ne 1 (npumep)

JAucuunianaa lMunpoaunamuka U TepMoIMHAMUKa aTMOC(hepsl

1. Bonpoc nnst mpoBepku ypoBHs o0yuennoctd 3HATD

o Jlunevinvie 6onHbl  GpawjarOwencs  CMpamuQuUYUpPOBAHHOU — ammocgepuol.
Yucmole unepyuonnvie Konebanusl.

2. Bonpoc s npoBepku ypoBHst o0yuennoctd Y METD

. Buiuucaiume monwuny cnos meacoy yposuamu oasnenus 1000 ella u 500 2lla
o5t nocmosinnou memnepamypsi 273 K u 250 K.

3. Bonpoc (3amaua/3aganue) muist nposepku ypoBHs o0yuenHoctu BJIAJIETD

o Ilokazams, ymo 6 ammocghepe ¢ NOCMOAHHOU NOMEHYUATLHOU MeMNepamypoll
(cyxoaouabamuueckuil 2paduenm) 2eonomeHyuaibHas evicoma onpedensemcs kak: Z(p) =
Hy [1 — (%) R/Cp] 20e po oasenenue npu Z =0, u Hg = c,0/g nonnas 2eonomenyuanvuas

8blcOmMa ammocgepbi.
Bonpocsl 1151 3k3amena (3HaTh)

1. BeprukanbHasa cTpatudukanus atMochepsl 3eMiu, cOCTaB aTMOC(epbl, paJualuoOHHO-
TEIUIOBOM OasaHc.

2. Cunel B atMocdepe, pyHIaMeHTalIbHbIE U BUUMBbIE CUIIBI Ha Bpalllatolleics IIaHeTe.

3. 3aKOHBI COXpaHEHHs UMITYJIbCa U MacChl JUIsl BO3/lyXa Ha BpalLAIOLIEHCs TPaBUTHPYIOIIEH
chepe.

4. VYpaBHeHHME TEpPMOAMHAMMYECKOM »dHepruu. TepMoaMHAMMKA CYXOH M BJIaXKHOU
aTMoC(epBHI.

5. [upKynsauus ¥ 3aBUXPEHHOCTD CBA3b C MOMEHTOM BpalLlEHUS.

6. IIpocTbie THUIIBI BOJIH. AKYCTUYECKHE BOJIHBI, 3BYK. BOJTHBI HAa MENIKOBObBE.

7. Bonsbl TsxkecTu (IU1aBydecTH). BHyTpeHHHME BONHBI TsbkecTH (miiaBydecTH). Uucrtble
BHYTPEHHUE BOJIHBI TSKECTH.

8. JluneliHple BOJHBI Bpamaromencs cTpaTuUIMpPoBaHHON aTMocdepsl. UYmucTeie
MHEPLMOHHBIE KOJeOaHusl.

9. nepunanbHO-TpaBUTALIMOHHBIE BOJIHBI.

10. TToactpoiika reoctpoduyeckoro dasaHca.

11. Bomubl PoccObu. Cpoboauble OapoTponHble BoiHbI PoccOu. BriHyX1eHHBIE
tonorpaduueckre BosHbl Poccou.

12. Habmroaemasi CTpyKTypa BHETPOIIMYECKOH Tporoc(hepHOi IUPKYIIALIH.

13. BrIiBOJ KBa3UreocTpopuUecKux ypaBHEHUH.

14. BpiBog TNOTEHUMATbHON  3aBUXPEHHOCTH  KBA3UT€OCTPO(PUUYECKHX  YpaBHEHMI.
Hcnonp30BaHre NOTEHIMANBHON 3aBUXPEHHOCTH, HUHBEPCHUS U MHAYLIUPOBAHHBIN MMOTOK.



15. CoxpaHeHue NOTeHLIMAIbHON 3aBUXPEHHOCTH. BepTukaabHOE ABMKEHHUE.

16. UNneanusupoBaHHas MOJENbh OapOKIMHHOTO Bo3MymleHus.  M3o0apuueckas dopma
KBa3UreoCTPOUIECKUX YPABHEHHIA.

17. T'mapoawHamMuyeckas  HEYCTOMYMBOCTh. HopManbHBI  peXuM  OapOKIMHHOM
HEYCTOWYMBOCTH, ABYXCIIOMHAsA MOJEIIb.

18. BepTukanbHble IBUXKEHHUS B OapOKIMHHBIX BOJIHAX. DHEPreTHKa 0apOKIMHHBIX BOJIH.

19. locrynHas noTeHIMagbHast SHEPTrys. Y paBHEHHE YHEPTUU B IBYXCIOMHON MOEIIH.

20. bapokiMHHas HEYCTOWYHMBOCTh B HEMPEPHIBHO CTpaTU(UIMPOBAHHON aTtMocdepe.
Teopema Panes. IIpoGiaema ycTOHYMBOCTH BUXPEH.

21. Poct u pacnpocTtpaHeHre HEHUTpaidbHbIX MoJ. IlepexogHoil pocT HEUTpalbHBIX BOJIH,
pa3BUTHE IO MTOTOKY.

22. Tennooi 6amanc B Tepmocdepe. [Ipornecch HarpeBa Tepmocdepsl. TemnoBoii 6anaHc u
TEIIONPOBOAHOCTD.

23. Nuccoumarnus u quddysHoe pazaeinenue. Jx3ochepa.

24. KpynHoMmacmitaOHbIi Betep B TepMmocdepe. ['paBuTaniMoOHHbIE BOJHBI M TPWINBHI B
Tepmocdepe.

3apaum 1uis Ik3amena (YMernb)

1.  BbYHMCIMTH CHIY JIEHCTBYIOILYK Ha TEJIO MAacCOW M JABHKYIIEECS CO CKOPOCTBIO
u(t) =uy+at
2. Omnpenenurth CKOPOCTh TEJIa MAcCOM muepe3 BpeMs IOCNIE Hayajaa JeHCTBHS Ha HEro

cunsl F = Fye® nnis ciydas M3HAa4aabHO MOKOSAIIETOCS Tejla M JUIS CIydasi, KOrja Tejlo UMEJIO
Ha4yaJIbHYI0 CKOPOCTb Ug.

3. Boruucnuts yron mexny Bekropamu A = 3i +6j +2ku B = 5i + 2j + 1k

4.  HNanbi Bektopa A = ai , B = bju C = ci + bj nokazare, ut0 A X C = A X B

5.  JlBa mapuka nuametrpoMm 4 cM pasMelneHbl Ha pacctosHuu 100 M apyr ot apyra Ha
TOPU3OHTANIBHON MUIOCKOCTU Haxogmsweincs okono 43¢ CII. Ilapuku TOIKarOT BO BCTPEYHOM
HaNpaBJICHUU TaK, YTOO OHU JIBUTAINCH C PABHBIMH CKOPOCTSIMH IO IUIOCKOCTH 0e3 Tpenus. C
KaKoi CKOPOCTBbIO OHH JOJKHBI JBUTAThCS, YTOOBI HE CTOJIKHYTHCS JIPYT C IPYTOM BCIIEICTBUE
cuibl Kopuonuca?

6. Boruucnute tonmuHy cinos Mexnay ypoBHsamu nasieHust 1000 rlla m 500 rlla ans
noctosiHHOM Temneparypsl 273 K u 250 K.
7. BreruncnuTh u3MeHeHHE TeMmmepaTypbl 3a 3 4, KOTOpoe OyIeT 3aperucTpUpOBaHO

npubopaMyu Ha CBOOOJHOM YpaBHOBELIEHHOM a’poCTaTe, CMEIIAIONIEMCsl HAa CEBEPO-BOCTOK CO
ckopocThio 11 M/c, ecni rOpU30HTANIBHBINA TPAJUEHT TeMuepaTypbl yhciaeHHo paBeH 2 °C Ha 100
KM U HampapJi€H Ha 10T, a MOBBIILIEHUE TEMIEPaTyphl 3a MOCIEAHNUE 3 U MO JaHHBIM CTAaHIIMOHHBIX
n3mepenuii cocrasuiio 0.5 °C.

8. Bo3aymmas Macca MOJHUMAETCS CO CKOPOCThIO | cM/c. BuIUMCIHTE M3MEHEHUE e
TeMIepaTypsl 3a 3 4, eclii BepTUKaIbHbIN rpaaueHT paseH 0,5°C/100 M (TemmnepaTyp a ¢ BBICOTOM
yOBbIBaeT), a Ha HEKOTOPOI (PUKCHPOBAHHOM BBICOTE TEMIIEpATypa 3a ATO Bpems Bo3pocia Ha 1 °C.

9.  BbluuCIUTh U3MEHEHUE TEMIIEPaTyphl Ha HEKOTOPOM (DPUKCHPOBAHHOM YPOBHE, €CIH
BO3JyIIIHAs Macca aauabaTHYecKu OMyCKAaeTCsl CO CKOPOCThIO 2 cM/C, @ BEPTUKAJIbHBIM IpaJueHT
Temneparypsl B atmocgepe pasen 0,6°C/100 M (TemnepaTypa ¢ BbICOTOH yObIBaeT).

10. Yacruma Bo3ayxa Haxojnsmiascs B Tokoe mokoss Ha ypoBHe 800 rlla m HaumHaeT
MIOJIHUMAThCs BepTUKainbHO 10 ypoBHsS 500 rlla, coxpaHsis mpu 3TOM MOCTOSIHHOE IPEBBILICHUE
temnepaTtypsl 1° C OTHOCHTENBHO OKpYKarolen cpenbl. [Ipeanonaras, 4To cpennss TeMneparypa
ciost ot 800 1o 500 rlla cocraBnsger 260 K, Berunciaute sHEprui0, NpuoOOPETEHHYIO 3a CUET CHIIBI
wiaBydyectd. llpeamonaras, uyto Bcs npuoOpeTraeMas SHEPTUs NEePeXOJUT B KHHETHUECKYIO
SHEPIUI0 YaCTHUIIbl, ONPEAETUTh KakoBa OyneT e€ BepTukaibHas ckopocth Ha 500 rlla.
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11. Tlomy4uTh CBSI3b MEXAY TEMIIEPATypOd annadaTHYeCKH MOJHUMAIOIICHCS YacTHUIbI U
TeMIEepaTypol OKPYXaroIIel Cpeibl, €CIM U3BECTHO, YTO TEMIIepaTypa Cpelbl JMHEHHO MAJaeT C
BBICOTOM: .

12.  Camoner, netsmuii ¢ KypcoM 60° (T.e. 60° K BOCTOKY OT ceBepa) co ckopocThio 200 m /
C, CHOCUTCSI BETPOM TaK, YTO JABUKETCS OTHOCUTEIBbHO 3eMiid Ha BOCTOK (90 ©) co ckopocThio 225
M/c. Ecnu camouieT JIeTUT npu MOCTOSITHHOM JIaBJICHUH, KAKOBa CKOPOCTh U3MEHEHUS €0 BBICOTHI
(B MeTpax Ha KWIOMETP TOPU3OHTAIBHOIO PACCTOSHMS) MPU YCIOBHM IOCTOSHHOTO IIOJIS
NaBJIeHus, TeocTpoduuecKoro Berpa u napamerp Kopuomuca f = 107*¢™1?

13. CxopocTb HabII01aeMOr0 BETpa B HEKOTOPOIl 00JaCTH OTKJIIOHEHA HAIPaBO IMOJ yIIIOM
30° oTHOCUTENHLHO M300ap (JTMHHI MOCTOSHHOTO JaBiieHus). KakoBo yckopeHue, NeHCTByoIIee
Ha 3TOT BETEp, €CIIU TPAJAUEHT MOJIS AaBJIEHUS TAaKOB, YTO CKOPOCTh reocTpoduyeckoro Berpa = 20
M/c, a 0611acTh pacnonoskeHa Ha mmpote ¢ f = 107 4¢™1,

14. PaccuuraiiTe reocTpopHUECKyI0 CKOPOCTh BeTpa (M/C) Ha H300apu4ecKOil MOBEPXHOCTH
JUIs. TpagueHta reonoTeHuuanbHOM BbICOTHI 100 M Ha 1000 kM © CpaBHUTE CO BCEMHU
BO3MOKHBIMU TPAJUEHTHBIMU CKOPOCTSMU BETpa Jisi TOTO K€ TpaJMeHTa IeONOTCHIHAIbHOU
BBICOTBI U paauyca kKpubusHbl = 500 k. [lycts f = 107 *¢71,

15. Ilpeamonoxum, 4TOo BepTUKaIbHBIA CcTONO artmocdepbt Ha 43° CII wuzHauanbHO
nzorepmuueckuii B auamazoHe Beicor 900 - 500 rlla. I'eoctpodmyeckmii BeTep Ha pa3HBIX
BBICOTHBIX ypoBHsX: 10kHBIN, 10 M/c Ha 900 rlla, 3amagueiii 10 m/c Ha 700 rlla u 3anaansiit 20
M/c Ha 500 rlla. Paccunrars cpeHHE rOPU3OHTAIBHBIC TPAAUCHTHI TeMIEpaTypsl B ciosx 900-
700 rlla u 700-500 rlla. BeuuciauTh CKOPOCTh UBMEHEHUS aJBEKTUBHON TEMIIEpaTyphl B KaXkKJI0M
cioe. Kak 101ro 3TOT aABEKIIMOHHBINA MATTEPH JOJKEH COXPAHATHCS, yTOoOBI Mexay 600 u 800
rlla ycraHoBmiIach BeMUYMHA CYXOro agumabaruyeckoro rpagauenta temmeparypsl (9.8 °C/km), B
IIPENII0JIOKEHNUH, UTO TpaiueHT TemnepaTypsl tuHeeH Mexay 900 u 500 rlla u uyto TonmHa ciost
Mexay 800 u 600 rlla cocraBnser 2,25 k.

16. Cpenuss Temneparypa B cioe Mexay 750 u 500 rIla mpu f = 10™*c™! ymensiuaercs B
BocTouHOM HampaiieHud Ha 3° C Ha 100 kM. Eciu reoctpoduueckuii Berep Ha 750 rlla myer ¢
IOT0-BOCTOKA CO CKOpOocThio 20 M/C, KakoBa CKOPOCTh M HaIlpaBJICHHUE IeO0CTPO(YUUECKOro BETpa
Ha 500 rlla? KakoBa cpemnsis TeMriepaTypHas aaBekiuu B cioe Mmexay 750 u 500 rlla?

17. Uunuaapudeckuii ctond Bo3ayxa pamuycoM 100 xkm Ha 30° c.m1. pacmupsieTcs B JIBa
pa3a 1o CpaBHEHMIO C MEPBOHAYAIBHBIM paauycoM. Ecim BO3yX M3Ha4yallbHO MOKOUTCS, KaKoBa
CpeIHsIsl TAaHTeHIIMATbHASI CKOPOCTH IO MEPUMETPY MOCIIE PACHIUPEHUs?

18. MereocTaHIMM pACIOJIOKEHBI B BEPIIMHAX PABHOCTOPOHHETO MPSIMOYTOJBHOTO
TpeyrojbHUKa C KaTeTaMu 5 KM U THUIIOTEHY30HM Jexalleil Ha ceBepo-BOoCcTOK. Ha ceBepHOit
CTaHLIMM JyeT BeTep co ckopocTh 10 mM/c ¢ azumyToM 60°, Ha 1oxkHOU 7 M/c ¢ asumyrom 80°, Ha
10ro-BoctoyHoi 12 M/c ¢ azumyrom 105°. HaiiTu 3aBUXPEHHOCTb.

19. KakoBa mupkynsmus Ha IUIOMAQAM B BUAE KBajgpara co cropoHoi 1000 kM s
BOCTOYHOTO (T. €. AYIOILEro C 3amajia) BeTpa, KOTOPbIil YMEHbIIAETCs MO BEJIMYUHE K CEBEPY CO
ckopocTbio 10 M/ ¢ Ha 500 km? KakoBa cpeaHsisi OTHOCUTEIbHAS 3aBUXPEHHOCTD B KBajipaTe?

20. Bseluucnure CKOPOCTh U3MEHEHHS IUPKYIAIMHA BOKPYT KBaJapaTa B IUIOCKOCTH (X, Y) €
yraamu B Toukax (0, 0), (0, L), (L, L) u (L, 0), ecnu Temneparypa yBeIUYUBAETCSI B BOCTOUHOM
HanpasJieHuU Ha ckopocTh 1 © C Ha 200 kM, a JaBIEHUE YBEIMUNBAETCS K CEBEPY CO CKOPOCTHIO 1
rlla na 200 kM. [Tycts L = 1000 kM, a naBnenue B Touke (0, 0) pasno 1000 rlla.

21. 1IuKIOHWUYECKHI BUXPh HAXOAUTCS B IUKIOCTPO(PHUECKOM PABHOBECHU C MPOUIeM
TAHTEHIIMABHOM CKOPOCTH, 3aJaHHBIM BbIpaxkenuem V = Vy(r/ry)™, e V, - cocramistomias
TaHTE€HIIUATLHON CKOPOCTH HA PACCTOSTHUM 1y OT IIEHTPA BUXPSl. BRIUUCIUTH UPKYIISAIINAIO BOKPYT
JMHUM TOKa B paJuyce 7, 3aBUXPEHHOCTh B paauyce 1 u AaBieHue B paauyce r. (Ilycts pg Oyzaer
JIaBJICHUEM B TOYKE U MPEIINOI0KUM, YTO IJIOTHOCTH MOCTOSIHHA)

22. HabGmrogaercs nepuoandeckast oonagnasi ctpykrypa. [leproa mpoxoxaeHus OTIeIbHBIX
00J1akOB uepe3 BBIOpaHHYIO TOUYKY cocTaBisieT 10 MuHYT, a aOCoOJIOTHas CKOPOCTh BeTpa Ha
ypoBHe ABMKeHHsI 001akoB 50 M/c. UeMy paBHO paccTOsiHHE MEXTy oOiaakamu?
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23. YacTtoTa BepTUKAIbHOH BHOpanuu MOTOpPHOW JOAKW cocTaBiseT 2 I'm, ckopocth 45
kM/u. Ecin stoz1ka qBMKETCsI IEPIEHAUKYISAPHO GPOHTY BOJIHEHUS, KAKOBA JJIMHA BOJIHBI?

24. Ha ¢yrOonpHOM MaTye 3BYK CBUCTKa cyapu coctasiser v = 3000 I'1, ckopocTs BeTpa
V=10 ™m/c, Berep uMeeT ceBepo-3anajHoe HampasieHue. Kakyro uyacToTy OyayT ciblliaTh Ha
Cesepnoii u FOxHol TprOyHax, eciu Temieparypa Bozayxa T =16 °C ?

25. Jlns JaMHMHApHOT'O MOTOKA BO BpAILAIOLIEMCs LMJIMHAPHYECKOM COCYJIe, 3all0JIHEHHOM
BOJION (MoJIeKyJsipHasi KuHeMaTtuueckas Bsi3kocTh v = 0,01 cm2 ¢ — 1), Berunciaure riayOuHy cios
DKMaHa ¥ BpeMs 3aMeJIeHUs, €CIM IIyOnHa )XKUIKOCTH cocTaBisieT 30 ¢M, a CKOPOCTh BpALEHUS
TaHka coctaBiseT 10 o6opoToB B MuHyTy. Kakum moimkeH OBITH paguyc pesepByapa, 4TOOBI
HIKaJla BpPEMEHM BSI3KOM Iu(dy3un oT OOKOBBIX CTEHOK OblIa CONOCTaBMMa CO BPEMEHEM
3aMeIeHns?

3apaum nuis 3x3amena (Biagern)

1.  IlpeneOperasg HMPOTHBIM H3MEHEHUEM paauyca 3€MJIM, BBIUUCIUTH YIOJI MEXIY
BEKTOpaMM J€MCTBYIOIIEH CHUJIbI TSXKECTH M CUIION TshkecTu Oe3 yuéra BpallleHMs 3eMJIM Kak
(GYHKIMIO IIUPOTHI Ha MOBEPXHOCTU. YeMy paBHO MaKCUMaJIbHOE 3HAYEHUE ATOTO yria?

2.  Iloxaxwute, uTo OogHOpOAHAs aTMoc(epa (IUIOTHOCTh HE 3aBUCHT OT BBICOTHI) UMEET
KOHEYHYIO BBICOTY, KOTOpasi 3aBUCUT TOJIbKO OT TEMIIEpaTyphl Ha HI)KHEN rpaHule. Berancauts
BBICOTY OJHOpPOJIHOW aTtMocdepsl ¢ TemmepaTypoil moBepxHocTH 273K u paBineHueM Ha
nosepxHoctu 1000 rlla. (Mcoonp3yiiTe 3akoH HJOEIbHOIO Ta3a M ypaBHEHHE
THUAPOCTATHYECKOTO OaaHca)

3. Ilokazatp, uYro B arMocdepe C JUHEHHBIM TPATUEHTOM  TEMIIEPATYPHI

-Ry/g
T,
reOMOTCHIMATbHAS BBICOTA YPOBHs jgaBieHust Oymer: Z(p) = 70[1 - (%) ] rae po

TonaBnenue u Temnepatypa npu Z = 0, a g - ycKopeHHe CBOOOHOTO MaeHUSI.
4.  Tlokazate, 4TO B armocdepe C TOCTOSHHOW TMOTEHIMAIBLHON TeMIiepaTypoun
(cyxoannabaTHYeCKUil TpaJMEHT) TEOMOTEHIMANbHAs BbICOTa ompenensercs kak: Z(p) =

—R/cp
Hyg [1 — (%) ] rie po Aasnenue npu Z =0, u Hy = ¢, 0/g nonHas reonoTeHIManbHas

BBICOTA aTMOC(]EpHI.

5. TopHamo Bpam@aercs ¢ IOCTOSHHOM YriaoBoil ckopocThio ®. Ilokaxure, 4TO
2,2

—wW°T
MOBEPXHOCTHOE JaBJICHWE B IICHTPE TOPHAIO0 ompenaensercs kak: p(r) = pOeTTO e po -
MOBEPXHOCTHOE JIaBJICHUE HA PACCTOSHUU 1) OT LIEHTpa, a T - Temneparypa (noctosaHas). Eciu
TeMriepaTypa cocrapisier 288 K, a naBieHue u ckopocth BeTpa Ha pacctossHuu 100 M oT 11eHTpa
pasubl 1000 rlla u 100 mM/c, cOOTBETCTBEHHO, KAKOBO JaBJIEHUE B IIEHTpe?

6. TlokaxuTe, 4YTO BEPTUKAIHLHO WHTETPUPOBAHHBIA MAacCONEPEHOC B BETPOBOM
MPU3EMHOM CIIO€ OKeaHa DKMaHa HampaslieH Ha 90 ° BIpaBo OT HaMpsHKEHUS TPU3EMHOTO BETpa
B ceBEpHOM noaymapuu. OObSICHUTE ATOT pe3yibTaT (PU3HUECKHU.

7.  TlokaxuTe, dro s u30TepMHuueckoro jswkenus (DT /Dt = 0) cKopocTh
aKyCTHUEeCKOH BOIHBI ompeensercss Beipaxennem (gH)Y?, rme H = RT/gmacmrabHas
BBICOTA.

8.  Tloka3zaTh, 4TO COOCTBEHHBII BEKTOP IPYNIOBON CKOPOCTH B IBYMEPHBIX BHYTPEHHHX
TPaBUTAIMOHHBIX BOJHAX MapajlieNieH JJMHUSAM MOCTOSHHON (Da3bl

OneHuBanue 0OyYaIOIIUXCSI TMPOUCXOAUT C HWCIOJIB30BAaHHEM HOPMATHUBHBIX OIEHOK Ha
9K3aMeHe — 5 —OTINYHO, 4-X0POII10, 3-yIOBICTBOPUTEIHHO, 2 —HEYTOBIECTBOPHUTEIBHO.

9. TlokazaTh, uTO reocTpoHUUECKHil aHaIN3 HEMPUMEHUM IS HCCIEIOBaHUS OIS
TepMochepHOro BeTpa.

10. Tlokazath, 4dYTO aTOMapHBI KHCIOPOA  SBISETCS OCHOBHBIM  XHUMHUYECKUM
HEUTPaTHbHBIM KOMITIOHEHTOM HOHOC(EPHI.
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11.

HOCTpOI/ITB BCPTUKAJIBHOC paCPCACICHUC INIOTHOCTHU B 3aBUCUMOCTU OT PA3JIMYHBIX

3HAYEHUI cpeHeN TeMIepaTyphl U B IPUCYTCTBUE MOCTOSIHHOTO TEMIIEPAaTypHOTO rpaueHTa.

12.

IToctpouth

I0JIC

JaBJICHHUA

JJIA

OUKIOHUYCCKOIro H

AHTUIUKIIOHHUYCCKOTI'O

oOpa3zoBanus. [Ipu nomoru reoctpohuyeckoro npudINKEHHs OLEHUTH M0JIe BETpa.

13.
14.

OyIeT UMETh MaKCUMYM.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHs

[TocTpouTh BEpTHKAIbHYIO JUHAMUKY BO3/lyXa B HEOJJHOPOJHOM I10JI€ BETpA.
[Toka3aTh, 4TO KOHILIEHTpAIMs JIEKTPOHOB B TepMocdepe, WU 030Ha B cTparocdepe

Kpurepun IIIkana oneHNBaAHUSA
Otauyno Xopomo Y10B/1€TBOPUTEIBHO He
YAOBJICTBOPHUTEJIBHO
Bnanenune CBoOOHO BiIageeT Bnageer Penko ucnons3yer npu He Bimageet
crequalbHON TEPMUHOJIOTUEN U3 TEPMUHOJIOTUEH, Ienal OTBETE TEPMUHB, TEPMHUHOJIOTHEN 110
TEPMHHOJIOTHEN Pa3IMYHBIX Pa3IeNoB OLIMOKY; IPU MOIMEHSET OJHH Kypcy
Kypca HEBEPHOM TIOHATUS IPYTHMHU, HE
YIOTpeOJIeHHN caM BCerja MoHuMast
MOJKET HX UCIPABUTh | Pa3HHLEI
I'my6una u JemoHcTpupyeT Xopormo Biageer Bcey OTBeyaeT TOJIBKO Ha He Bnaneer
MIOJTHOTA 3HAHUS IIpeKpacHoe 3HAHUE CoJiepKaHUeM, BUANT | KOHKPETHBII BOIpoc, TEOPETUIECKUMU
TEOPETUIECKUX IIpeaMeTa, COeTUHSI B3aMMOCBSI3H, MOXET | COCIUHSAET 3HAHUSA U3 OCHOBaMH Kypca

OCHOB KYypcCa

IIpyu OTBETC 3HAHUA U3
Ppa3HbIX pa3aciioB,

MPOBECTU aHAJIN3 U
T.A., HO HC BCCTa

pa3HBIX pa3/esoB Kypca
TOJIBKO IPpHU HAaBOAAIINUX

n00aBIss JIeJIaeT 3T0 BOIpOCax PK3aMeHaTopa
KOMMEHTapUH, CaMOCTOSTENFHO 0e3
TTOSICHEHMS, TTOMOIIIA
000CHOBaHHSA 9K3aMeHaTopa
YMmenue OtBeuast Ha Bonpoc, Mosxet mogo0paTh C TpyZIOM MOXET He moxer
MIPOMILTFOCTPHPOBAT MOXKET OBICTPO H COOTBETCTBYIOIIIHC COOTHECTH TEOPHIO U COOTHECTH
TEOPETHUYCCKHIA 6e30mHrO0IHO MIPUMEPEI U3 MPAKTHICCKHUE IPUMEPHI | TEOPETHUCCKUE
MaTepHuan MIPOUILTFOCTPHPOBATH AMECIOIINXCS B 13 y4eOHBIX MAaTEPHANIOB;| 3HAHUA U
npuMepamMu OTBET COOCTBEHHBIMH | yUCOHBIX MpUMEpPHI HE BCETa MIPAKTUUECKHE
puMepaMu Marepuanax MIPaBUJIbHBIE MIPUMEPHI
JluckypcuBHbIe JemoHcTpupyet IIpucyrcrByroT C tpynom mpumensitores | He moxer
YMEHHUsI paziuyHbie HOPMBI HEKOTOpBIEe (HOPMBI HEKOTOpBIe HOPMBI OPUMEHHUTH (POPMBI
MBICJIUTEIEHON MBICITUTEIIbHOM MBICIIUTEILHOMN MBICIIUTEILHOM
JIESITEIbHOCTH: aHaJu3, | JIeATEIbHOCTH: JIeSITENIbHOCTH: aHaN3, | JEeSATeIbHOCTH:
CHHTE3, CpaBHEHHUE, aHaJIN3, CHHTE3, CUHTE3, CpaBHEHHUE, aHaJIN3, CUHTES,
00001IEHNE U T.]I. CpaBHEHUE, 00o6menue u T.1. Cnabasl cpaBHEHUeE,
Bianeer 0000IIIeHNE U T.1I. apryMeHTanus, 0000IIIEHNE U T.1I.
apryMeHTaIUeH, Xopommast HapyIIeHHAs JOTHKA TpH
IpaMOTHOM, apryMeHTamus, OTBeTe, 0THOOOpa3HBIe
JTAKOHUYHOM, YEeTKOCTb, (hOpMBI U3ITOKEHUS
JIOCTYTTHOW Y MOHATHOMH | JAKOHUYHOCTh MBICJIEH.
pedbio. OTBETOB.
Pemenue 3amau 3amaua pernieHa 3amaua perieHa 3amaua pemieHa 3amaua He pelieHa

MOJHOCTHI0. CBOOOHO
BIIAZIEET
TEOPETHYECKUMHU
OCHOBaMH
HEOOXOIUMBIMH JIJISI
peleHust 3aaaun. YMeeT
BBIBECTH HEOOXOIUMBIE
ypaBHEHHS ¥ HOPMYIIBI
JUTSL pELIeHUS 3a]a4H.

MOJIHOCTHIO. MiMeeT
npejCTaBICHUE Ha
OCHOBE KaKuX
TEOPETUIECKHUX
MpeACTaBICHUI
6azupyrorcs
BBIPAKECHUS
HEOOXOMUMBIE IS
pelIeHHS 3aa4u.
3HaeT ypaBHEHUS U
(hopmybI,
HEOOXOANMBIE IS
peIIeHus 3a1a4u.

gactuaHO. C TpyznoMm
00BICHIET NCXOIHBIE
MMOCBUIKM HEOOXOIMMEBIE
JUTSL PEIICHUS 3aJauH.
DopMyITEl U YpaBHEHUS
HEOOXOMUMBIE IS
pelIeHUs 3a1a9i 3HaeT
YaCTUYHO.
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