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OOmue ykasanus

JluHamuueckass METEOpOJIOTHs  sBJseTCs  (yHIaMEHTAIbHON
METCOPOJIOrMYECKOW JAMCUUILIMHON, (opMupyroeld y CTyaeHTa
rIyOOKOE MOHMMaHKUE aTMOC(HEPHBIX MPOLECCOB. Takoe MOHUMAaHKE
(dhopMupyercs Ha OCHOBE OOIIMX (DU3MUYSCKHX 3aKOHOB COXPaHCHHS,
a TaKkKe 3HAHWMH, MMONYYEHHBIX B Kypcax (U3WKH, TUIAPOMEXaHHKH,
oOrieli Mereoposiornd M MaTeMaTtuku. OO00OIIEHHE STHUX 3HAHHM
TIO3BOJISIET chopmynupoBate cucremy auddepeHIanTbHbIX
YPaBHEHUH, ONUCBHIBAIOIIMX IIUPOKHUM CIEKTP TEPMOAUHAMHYECKUX
U JUHAMHYECKHX TMPOILECCOB B aTMocdepe, KOTopas peraercs
AHAJIUTUYCCKN WJIM YUCICHHO IIpH OHpeIIeHéHHBIX I'paHUYHBIX H
HavdaJIbHbIX YCJIOBUAX.

3HaHWS, TOIy4YEeHHbIE IMPH H3YYEHWU Kypca AMHAMHUYECKOM
METEOPOJIOTHH, HWCIIONB3YIOTCSI B CHHONTHYECKOW METCOPOJIOTHH,
THAPOIUHAMUYCCKUX IIporuosax, KJIIMMAaTOJIOI'4, ABUAITMOHHBIX
MPOTHO3aX, JKOJNIOTHH W OXpaHbl aTMocdepbl, a TaKkKe B psfe
TUCIIUTUTIH, (GOPMUPYIOMINX CIIEIHATH3AIIH.

3amaueil  AWCUMIUIMHBI  «IWHAMHYECKass  METEOPOIOTHS
SIBJIIETCSI TIOCJIEIOBATENBHOE M3IOKEHNE TEOPETUIECKOT0 MaTepraa
C ONMCAaHUEM PA3TUYHBIX MPUMEPOB PeabHBIX METEOPOIOTMYECKIX
siBJICHUU. B pe3ynbTaTe OCBOEHHMS 3TUX 3HAHUU CTYIEHTHI JOJKHBIL:

- yMeTh TBOPYECKH OCMBICIMBATh IIUPOKHUH  CIIEKTP
aTMOC(EpHBIX TIPOIIECCOB;

- o0magaTh HaBBIKAMH TIOCTAHOBKM 3a/ad IS WX YCIENTHOTO
MaTeMaTHYeCKOT0 MOJISIIMPOBaHHS,

- pemath 3agavd, CBS3aHHBIE C KOJIMYECTBEHHBIMH OIICHKaMHU
MapaMeTpoB MCCIETyeMOro Mpolecca, Kak B paMKaX aHAJMTHYECKIX
MOJ€eNel, TaK U C UCIOJIb30BAHUEM COBPEMEHHOH BBIYMCIUTEIbHOU
TEXHUKHU.

NMeHHO 3TH »3neMeHTHl TOJYYEHHBIX CTyJIEHTaAMH 3HaHWH
JOJDKHBI  OBITH  OTPa)KEHBI B KypCOBOH paboOTe MO IUCIUILTMHE
«TMTHAMHIYECKAsT METEOPOIIOTHUS».

B pesynprate um3ydeHHs ~IUCHUILIMHBL  «J{nHaMuueckas
METEOpOJIOTrHs» (POPMUPYIOTCS CIENYIOLINE KOMIIETCHIINU:
OK-5 - cniocoGHOCT K cCaM000pa30BaHUIO, CAMOPA3BUTHIO U
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CaMOKOHTPOJIIO, MPUOOPETEHUIO HOBBIX 3HAHUH, MOBBIIICHUIO
CBOEH KBalM(HUKALNH;

OIIK-1 - crnocoOHOCTh TPENCTaBUTh COBPEMEHHYIO KapTHHY
MHpa HA OCHOBE 3HAHUN OCHOBHBIX IOJIOXEHUH, 3aKOHOB U METO/I0B
€CTECTBCHHBIX HayK, (PU3NKH U MaTEMAaTUKH;

OIIK-3 — crmoco0HOCTh aHAM3UPOBATh M WHTEPIPETUPOBATH
JAHHbIC HATYPHBIX M JIaOOpATOPHBIX HAONIOJICHWH, TEOPETUIECKUX
pacdeToB U MOJIENUPOBAHHUS;

MK-2 — criocoOHOCTh aHATTM3UPOBATH SIBIICHUS U MPOIECCHI,

MPOUCXOJAIIME B  TPUPOJHOM  cpene, Ha  OCHOBE
9KCTIEPUMEHTAIILHBIX JTAHHBIX u MacCHBOB
THJIPOMETEOPONIOTHYECKOH ~ WH(pOpPMAaIMK, BBIABISATH B HHUX
3aKOHOMEPHOCTH M OTKJIOHEHHS;

IIK-4 — crocoOHOCTh K PEHICHWIO THIPOMETEOPOIOTHUECKUX
3a/1a4, JOCTMKEHHUIO TIOCTABIEHHBIX KPUTEPHUEB U TTOKA3aTENeH.

Henpto KypcoBod pabOTHl MO JUCHUILTUHE «JIWHAMIYECKAs
METEOPOJIOTHS» ABIISETCS MOTUBHPOBAHUE CTYACHTA K MPOSIBICHUIO
CaMOCTOSAITEIBHOCTH TIPU  OIIEHKE O00BbEMa TEOPETHYECKOTO U
pacy€THOro Marepuaja, KOTOPBIM HEOOXOJUMO TIPEICTABUTH B
paboTe TSl OCBEIIEHHUS! BOIIPOCOB, TIOCTABIEHHBIX B MPEIOKEHHON
WJIM BBIOPAHHOM CaMOCTOSITETFHO TEME.

JINTEPATYPA
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meteoponorusin- CI16: n3n. PITMY, 2017.-44c.

IPUMEPHBIN TEPEYEHH TEM KYPCOBBIX PABOT

1. JlBwkeHue B CBOOOAHON aTtMocdepe: yCTaHOBHUBIIIEECS
paBHOMEPHOE IBIDKEHHE B IIOJIE IPSMOJIMHEHHBIX, NapaijielbHbIX
n3o0ap; paBHOMEPHOE YCTAHOBUBLIEECS JIBWKEHHE B IIOJE
KPHBOJIHMHEHHBIX n3obap; WHEPLHOHHbIE JBIDKCHUS;
LUKIOCTPOGHYECKUE ABHKEHHUS.

2. V3meHeHme TOpU3OHTAIBHOTO OAapUYECKOrO TpaaWeHTa |
reoctpoudeckoro BeTpa C BBICOTOM (TEPMHUUYCCKHHA BETEP).
I'eoctpoduueckast anBeKnus TeMIEPaTypBbI.

3. [loBepxHOCTH pa3zmena B atMocdepe.

4. Nnepunonnsle mnaHerapHeie Boixasl PoccOu B atmMocdepe.

5. CrauuoHapHBbIi, rOPU30HTATIBHO-OAHOPOIHBIN MOrPAHUYHBII
cimoit  armoceprl.  MHTerpampHas  MOAENh  ONHCAHHUS €0
BEPTUKAIBHON CTPYKTYPBHI.

6. CranuoHapHBIM, TOPU30HTAIBHO-OJHOPOJHBIA IPHU3EMHBIN
cioii. Mozenb, OCHOBaHHAsl Ha TEOPHH Moxo0us (Moxaens MoHuHa-
OobyxoBa).

7. HecranmonapHsle mpomeccsl B I[OTPaHUYHOM  CIIOE
atMocepsl. CyTouHBIE XOx TeMmmeparypel Bo3nyxa. HouHoe
MOHMKEHUE TEMITEPATYPbI IIOBEPXHOCTH TOYBHI.
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8. BimsHme OapoKIMHHBIX YyCIOBHH B aTMmochepe Ha
(dbopMHpOBaHHE LUPKYISLUU CKOPOCTH MO XHUAKOMY 3aMKHYTOMY
KOHTYpY.

9. Bnusnue BpamieHuss 3eMiId Ha H3MEHEHHE LHPKYISAIUU
CKOpPOCTH IO 3aMKHYTOMY >KHUIKOMY KOHTYPY.

10. Tpancdopmaimsi CBONCTB BO3IYLIHOI'O IOTOKa MPH €ro
MepeMelIeHNH Ha MOJCTHIIAIOUIYIO TOBEPXHOCTh C U3MEHHBIIUMUCS
CBOMCTBaMU.

Oo0mue 3amMeyanus

[Ipu pazpaboTke HEKOTOPHIX TeM (BETEp B MOTPAHHYHOM CIIOE
atMocepbl, CyTOUHBIA  XOJ] TeMIlepaTypbl, TpaHchopmanms
TeMIepaTypsl W BIQKHOCTH B TOTPAaHUYHOM CJIO0€ aTMoc(eps)
UCTIONBb30BAaHWE W aHalIW3  pacdy€THRIX  ¢GopMyn  Tpelyer
npeABapuTeNnbHOr0  penieHus  auddepeHanbHbpIX  ypaBHEHUH,
ONNCHIBAIOIINX BPEMEHHOE MM IPOCTPAHCTBEHHOE pACIpeeiecHHe
COOTBETCTBYIOIIMX (U3MYECKUX BENMWYMH. B cB3m ¢ 3TUM B
CO/IEp)KaHUM  KypCOBOH  pabOTBI ~ MOMKHBI ~ OBITh  OTPA’KEHBHI
CIIEYIOIIE YHKTHIL:

a) MMOCTaHOBKA 3a/1a4M - BKIIOYAET B ce0s coztep kaHue BOIIPOCa;
BBIJICTICHHE WCKOMBIX M ONPENENSIONIMX IapaMeTpoB; OIMCAHUE
¢u3myecKkoro mporecca, B pe3ylbTaTe KOTOPOro (GopMHUpyercs
BPEMEHHOE WJIM TIPOCTPAHCTBEHHOE pPACHpENeNieHne HCKOMOU
BEJIMYMHBI, IMPHUBJICYCHNE COOTBETCTBYIOMNX H((depeHITHaTbHBIX
YpaBHEHHH; ONMCAaHHWE YIPOIIECHHWH, BBEJCHHUE KOTOPBIX ITO3BOJSET
MONYYUTh AHAJUTHYECKHE PEIICHHS 3a/1auH; IIOCTAHOBKA TPaHUYHBIX
WIM  HaYaJbHBIX  YCIOBHH, HEOOXOAWMBIX  JUISI  pEUICHHS
COOTBETCTBYIOMNX AU PepeHnnanbHbIX YpaBHEHUH;

0) pemreHue 3aa9u — MPUBOAATCS BO3MOXKHBIE MTPEOOpa30BaHUS
MEepeMEHHBIX W YpPaBHEHHH C IIeNbI0 NPUBEACHHS WX K BHIY,
MO3BOJISIONIIEMY HCITONB30BATh M3BECTHOE TIOCTPOCHHE €r0 PEeIIeHUs.
[TpuBecTn B paboTe BeCh XOJ pEIIeHUs 3aJadyd B J000H U3 (opm
W3JIOKEHUH, TPEACTABICHHBIX B PEKOMEHIOBAHHBIX [UIS W3y4YCHHS
Y4e0HBIX TIOCOOHSIX;

B) aHalM3 TMOJYYEHHOTO pEIIeHHs 3aJa4d — IPOBECTH
NoApOOHBIN aHAM3 BIMSHUS PA3IMYHBIX MMaPaMEeTPOB, BXOAALIMX B
peleHre, Ha MOBEACHUE UCKOMBIX (Dr3HYecKuX BelMn4uH. OTMETHTD
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WX BO3MOXHBIE OCOOBIE TOYKH, XapakTepHbIE 3HAYCHUS W
ACHMIITOTHYECKHE TIOBEACHHs (DYHKIIMIA;

I') YHUCICHHBIC pacyeThl — HCIONb3yd KOHKPETHBIC IaHHBIC,
(UKCHpOBaHHBIC B YCIOBHSIX Balllero BapuaHTa 3aJayd, BHIMOTHHUTH
YHCJICHHBIE Pacuérbl MCKOMBIX (DU3UYECKHX BEIMYWH; YUCICHHBIC
3HAYCHUS HEKOTOPHIX  (DM3MYECKMX  IapaMerpoB  SIBISIOTCS
XapaKTePHBIMH TOCTOSHHBIMH BEIMYMHAMH W MOTYT OBITH HE
yKa3aHbl B YCIOBUSX 3a]1a4H;

1) pe3yibTaThl pacu€éToB — B TOM Clly4yae, Korja TpeOyeTcs
paccunTaTh BEpTHKAIbHBIE MPOMUIN WM BPEMEHHYIO 3aBHCUMOCTD
Kakux-T100 mapaMeTpoB, pPe3ylbTaThl 1eecO00pa3HO MPEACTaBUTh
B (QopMe TaOIUI] U B BHJIE COOTBETCTBYIOUIMX UM TIpadUKOB; MpH
3TOM HEOOXOJHMMO TIPUBECTH NpUMEp MOJApOoOHOro pacuéra yis
OTHON W3 TO3WIUK TaONWIBI C 3aIUCHI0 CIUHUIl W3MEPEHUS B
cucreme CHM 1mg kaxmgoro wucrnonbp3yeMoro mapamerpa. llpum
KOMITHIOTEPHOM METOJIe pacuéra BCEero TaOJMYHOrO MaTrephala
[IPEACTaBUThH [IPOrpaMMy YHCIEHHOH peanu3anuy;

€) BBIBOJBI — B 3TOM 3aKJIIOYHUTEIBHOM IIyHKT€ paboThl
menecooOpa3Ho  OTMETHTHh ~ HamOojiee  XapaKTepHBIE  YCPTHI
UCCIICyeMBIX 3aBUCUMOCTEH, TOPANOK YHMCICHHBIX 3Ha4YeHUH
paccuuThIBAEMbIX BEIMYMH U IUANIA30H UX U3MECHEHMUS.

Tema 1. [Ipmikenme B cBOoOOIHON aTmocdepe:
yCTaHOBHBILEeCS PaBHOMepPHOe [BHM)KeHHEe B  I0JIe
NPSIMOJIMHEHHBIX, Mapa/LIeJIbHBIX H300ap; paBHOMEpPHOeE
yCTaHOBHBILEeCS [BHKEHHEe B I0Jie KPHUBOJIHHEHHBIX
u300ap; MHEPUUOHHbIE ABHKEHHN; HUKJIOCTPodUuYecKUe
JABUKEHUS.

Konmponvnwie éonpocwot

1. Kakoe nBukeHHE HA3bIBACTCS TPAJIUCHTHBIM ?

2. Kak HampaBieH BEKTOp CKOPOCTH TPH TPaIUCHTHOM
JIBMDKGHHUH TI0 OTHOIIICHHIO K JICHCTBYIOIIUM cuiam?

3. Kakoe yckopeHHE WCIBITHIBACT BO3AYIIHAS Macca IpH
PaBHOMEPHOM JIBIDKEHHUH 110 KPyTroBoi nzobape?

4. Hzo0Opa3ute Ha pPUCYHKE NEHUCTBYIOIIME CHJIBI, CKOPOCTh
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BETpa M  YCKOpEHHE JBWKEHHSI B LUKIOHUYECKOH U
AHTULUKIOHNYECKON CHCTeMax (B CEBEPHOM IMOYIIAPHH).

5. 3anummTe ypaBHEHHsI JBIKEHUS IPU KPYTrOBBIX M300apax.

6. Ilouemy Ha »5SKBaTOpe TEpAIOT CMBICA  TOHSATHUS
reocTpopUUEcKoro 1 rpaJueHTHOro Berpa?

7. KakoBO KayecTBEHHOE COOTHOIICHHWE MEXKIy 3HA4YCHHSIMU
FPAJUEHTHOIO BETPA IPU LUKIOHUYECKOM M aHTULMKIOHUYECKOU
KpUBHU3HE N300ap 1 Te0oCTPOPHUECKOIH BETMUMHOMN BeTpa?

8. B KaKHAX cucremax (IMKIIOHMYECKUX WIH
AHTUIMKIOHWYECKNX) HAKJIaJbIBAE€TCS OTpaHUuYEHHE Ha BETUYMHY
TOPU30HTAIBHOTO OapHUYECKOro IPaJNeHTa U CKOPOCTh BeTpa’?

9. Kakomy yCIOBHIO JIODKHA YJOBJIETBOPSTH MAaKCHMAaJIbHO
BO3MOXHas CKOpOCTh TPagueHTHOTO BeTpa npu
AHTUIMKIOHWYECKON KpHUBH3HE M300ap? Hamummre BeIpaykeHHe s
pacyéra Takol CKOPOCTH.

Cooepoicanue pabomot

JlanHas Tema comepKUT psaA (PyHIAMEHTAIbHBIX BOIPOCOB
IMHAMUKH cBOOOIHON aTMoc(hepsl. OHM OTpakaroT poiib Pa3INYHBIX
cllaraeMblX  YpaBHEHHMH JBID)KEHHMs B Ipouecce (popMupoBaHus
IBIKeHUd. B paGore HE0OXOOMMO NpPOAaHAIU3UPOBATH BAPUAHTEHI
YPaBHEHHMH JBIJKEHMS C YOPOLICHUSIMM M HMX  pEIIEeHHS,
COOTBETCTBYIOILME Pa3IUYHBIM THIIAM II0JIEH CKOPOCTH BETpA.

3anumuTe ypaBHEHUS Al TOPU30HTAIBHOTO [BIDKEHHS B
BEKTOPHOH (opMe M B MPOEKUHAX HA TOPU30HTAIBHBIE OCH.
IIpuBenuTe TmOSCHEHUsS K JEUCTBYIOIIMM  CHJIaM, YKaKUTe
¢u3mueckue  (QakTophl, Ompenensomue WX (GOPMHpPOBAHHE.
OtMerbTe, Kakoe COIEpKaHHWE 3aKIIOUEHO B MOHATHH «CBOOOAHAsS
atMocepa», H Kakde YOPOLICHHS B YPAaBHCHHAX OTOMY
COOTBETCTBYIOT.

B  nmanbHelilmeM u3NMOXKEHMM ~ HEOOXOAMMO  PaccMOTPETh
BO3MOXKHbBIE BAPUAHTBHl PELICHUH MpPHU Pa3INdHOM COOTHOILEHHH
CHJI, YYaCTBYIOIIMX B (POPMHUPOBAHUH JBIKEHHUS BO3yXa.

1./IBmxenne 0e3 yCKOpeHHs.

Paccmotrpers ycraHOBUBIIEECS JIBHKEHHE 0€3 YCKOPEHHS IpH
HaJIMYUM pPeajbHOM NEHCTBYIOIIEH CHIIbI, KAKOBOHM SIBISETCS CHia
Oapuueckoro rpaaMeHTa, M HWHepUMOHHOW cuibl Kopuonuca;
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OIpENeNnTh HEOOXOMUMBIE YCIIOBHSI AJIsl HK3MEHEHUH BO BPEMEHH U B
MPOCTPAHCTBE MOJNS CKOPOCTH W TOJs M300ap, HpHU KOTOPBIX
yCTaHaBIIMBACTCS ABMIKCHUE 0€3 yCKOPEHHUs; MOJTYYUTh BBIPAKECHHS
JUIA CKOpPOCTH BeTpa M NPUBECTH aHalu3 e€ 3aBUCUMOCTH OT
OIIpeNeNAIoIINX TapaMeTpoB; OTMETUTh BiusHUE cuibl Kopuonuca u
YCIIOBUSI IPUMEHUMOCTH (hOPMYIT Ha TIJIaHETE.

2. YcraHoBHUBIIIEECS JBIKEHHE I10 KPYTrOBBIM H300apam.

OmnpenenuTbcss ¢ BBIOOPOM CHCTEMBI KOOPJHMHAT, KOTOPYIO
Oyjere WCHONB30BaTh /ISl 3allMCH  YPaBHEHWH ¥ OMHCAHHS
IBIDKEHUS. B mpemmaraeMblx ydeOHWMKax TI0 JUHAMHUYECKOU
METEOPOJIOTMH M METOAMYECKUX MOCOOUAX €CTh M3JI0KEHHE TaHHOU
TEMBbI B IUIMHAPUYECKON, B HATYPAJILHOM U B JIEKapTOBOM cHCTEMaxX
KoopAWHAT. BO3MOXXHO TOCTpOEHWE YpaBHEHUH IBWXEHHS W HX
peuieHre C MCHOJB30BAaHMEM MOJYJEH JEUCTBYIOIIMX CHI U
YCKOPEHHH.

OTo0pa3nuTh Ha PHUCYHKax IOJIS M300ap, MCHCTBYIOIIHE CHIIBI,
YCKOPEHHE M CKOPOCTH BETpa Ul Pa3iIM4HbIX OapUUECKUX CHCTEM.
Jis aHanmM3a MOXKHO HCIIONIB30BAaTh CXEMY OapHYecKHX CHCTEM,
AHAJIOTUIHYIO CXeMe, IPUBEAEHHON Ha PUCYHKE 1.

——mm e e ————

Puc. 1. [Ipumep Oapuyecknx CUCTEM Ul aHAIH3a CHJI, YCKOPEHUH U
CKOpOCTe# B TOukax @, buc.

OCHOBEIBasICh Ha CpaBHCHUHU I[eﬁCTByIOH.IHX CHII,
MpOoaHAIM3UPOBATE COOTHOILICHUE CKOPOCTU PCAJIbHOI'O BETPa U €ro
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reocTpopUUEcKOro  3HAYEHHs Opd  IHUKJIOHUYECKOH |
AHTULMKIOHWYECKONW KpUBHU3HE U300ap.

[MonyunTs pelieHre ypaBHEHUS IBUKECHUS UTS IBYX PA3IMIHBIX
cucreM. OOpaTUTh BHUMaHUE Ha OCOOCHHOCTH BHJA PCIICHUS IS
AQHTUIMKIOHNYECKOW CHCTEMBI, M KaKHE€ M3 JTOr0 BBITEKAIOT
CIIC/ICTBHSL.

Honyuntes npubmmkéHHY0 QopMyny [UIi  BBIYHCICHHS
CKOPOCTH BETpa B TOUYKaX, YIAIEHHBIX Ha OOJBIIOE PACCTOSHUE OT
HeHTpa Oapuveckoro oOpa3oBanus. [lpu BbIBoZie  (OPMYIIBI
BOCITOJIb30BATHCS PA3JIOKEHHEM B PsiJI TI0 MAJIOMY MapaMeTpy.

3. YcTaHOBUBIIMHCSA XapaKTep IBIDKEHUS Ha Bpallaroniencs
3emiie BO3SMOXKEH M MPH OTCYTCTBHU CHIIBI OapHYecKOro TpajlueHTa.
PaccMmoTperh 3TOT THIT JIBHIKEHHS, IPUYMHBI €r0 WHHUIIMAIMA ¥ BUJL
TPaEeKTOPHH.

4. llocneguwii BHA TIONS CKOPOCTH, KOTOPBIH CJeqyeT
paccMoTpeTb, 3TO pPaBHOMEPHOE JIBIDKEHHE B TIOJNIE  CHIIBI
Oapuueckoro TrpajlueHTa Ipu OTcyTcTBUM cuibl  Kopuonuca.
IIpuBectn omnucaHue Takoro ABHXEHUS U (GopMyly Uil pacuéra
CKOPOCTH.

BeimonHuTh TpeOyeMble B 3alaHUN pacyEThl, HCIONB3YS JaHHbIE
MPEAIOAKEHHOIO BapuaHTa 3a/1a4u.

3anauu K Teme 1.

Bapuanm 1. B neBoii wacth pucyHka 2 TpelcTaBieHa
LIUKIOHUYECKasi CHCTeMa ¢ M300apaMy Ha CHHOITHYECKOH KapTe.
Pasznocts maBnenwuii B Toukax M u N, ynanéHHbIX Apyr oT Apyra Ha
paccrossuun  350kM, paBHO CTaHJAPTHOMY 3HAYEHUIO  Sria.
OmnpenenuTh 3HauY€HHE TeOCTPOPHUUECKON BETUYMHBI BETpa M €ro
peanbHOE 3HaUYEHUE B TOUKE A, PACHOJIOKEHHONW OT LIEHTpa LIKUKIOHA
Ha paccrosann OA=R=750xM. Uemy paBHa pa3HOCTH 3HAYECHUI
TPAaAMEHTHOr0 BEeTpa INpH pacu€rax Mo TOYHOM W NpHOIMKEHHOM
bhopmynam?

Bapuanm 2. B neBoli uacTM pHCyHKa 2 TIpeIcCTaBlieHa
LUKIOHUYECKas CHCTEeMa ¢ M300apaMH Ha CHHOINTHYECKOH KapTe.
Pasnocth naBnenwii B Toukax M u N, ynan€HHbIX Apyr or Apyra Ha
paccrosaun  380kM, paBHO CTaHOApTHOMY 3HAUEHHIO STIma.
PaccunTaths 3HaueHHne reocTpoPuUECcKOl BETMUYUHBI CKOPOCTH BETpPa
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B IyHKTE, OTMEYEHHOM TOukoil 4. Ompenenuts paccTOsHHE, Ha
KOTOpO€ yJIanéH OT 3TOro MyHKTa LIEHTP LMKJIOHA, €CIU 3HAaueHue
peaJbHOrO  TPAAMEHTHOIO BETpPa  MEHBIIE Te0CTpOohUUECKOM
BenuuuHbI HA 20%.

Bapuanm 3. B mpaBoil wactH pucyHka 2 TIpencTaBlicHa
AHTULMKIOHWYECKass cUcTeMa ¢ n300apaMd Ha CHHONTHYECKON
kapte. PazHocth naBnenuit B Toukax M um N, ynman€HHbIX Apyr ot
npyra Ha pacctogHud 400kM, paBHO CTaHJAPTHOMY 3HAYEHUIO STTa.
OmnpenenuTh 3HaueHHE TEOCTPOPUUECKOH BETUYMHBI BETpa M €ro
peanbHOEe 3HA4YeHHWE B TOYKE A, PACIOIOXKEHHOH Ha pPacCTOSHUHU
OA=R=700kM oT ueHTpa aHTUIMKIOHA. Uemy paBHa pa3HOCTb
3HAQYEHUH TIpaJMEeHTHOrO0 BeTpa NpH pacdy€rax [0 TOYHOH U
npuOImkEHHON  Qopmynam? OILEHUTh MaKCHMAaIbHO BO3MOXKHOE
3HaYCHUE TOPU3OHTAIBHOIO TPAIUEHTA JIABJICHHS B TOUKe 47

Bapuaum 4. B mpaBoil yacTM puCyHKa 2 TpeACTaBiIcHA
AHTHIMKIOHWYECKasi CHUCTeMa C H300apaMH Ha CHHONTHYECKOM
kapte. Paznocte maBnenuit B Toukax M m N, yman€HHBIX ApyrT OT
npyra Ha pacctosHur 420KM, paBHO CTaHIAPTHOMY 3HAYCHHIO STTA.
PaccunTath 3HaUeHHE reocTpOPHUIECKON BETMYMHBI CKOPOCTH BETpa
B ITYHKTE, OTMEUEHHOM TOYKOW A. OmpenenuTh paccTosHue, Ha
KOTOpoe YyAajN€H OT 3TOro IIyHKTa ILIEHTP AaHTHLUKIOHA, €ClIU
3Ha4YeHHUE PEaNbHOr0 I'PaIMEHTHOIO BeTpa Ooblile reocTpoduuecKoi
BenmuuHbl Ha 20%. Yemy paBHO 3HaUCHUE MaKCUMAaIIbHO BO3MOYKHOM
CKOPOCTH T'PaIMEHTHOTO BETPa B TOUKE A?

o

X
N 0

o
=
e &‘"_““—
=
~
=
P R pE T

Puc 2. Cucrems! n300ap K yCIOBHIO 337a4 TEMBI 1.
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Tema 2. U3meneHne ropu3oHTAILHOIO 0APHYECKOrO
rpajdeHTa ¥ TIeocTPOPHUYECKOro BeTpa ¢ BbICOTOH
(repmuueckuit  Berep). I'eocTtpoduueckas  aaBexkuusn
TeMIEepaTyphbl.

Konmponwvnsie eonpocut

1. KakoBa CBf3b MEXAYy BEIWUYHHOW TOPHU3OHTAIHHOIO
0apuyecKoro TrpajueHTa W YIJIOM HAaKJIOHAa H300apUYeCcKOi
MTOBEPXHOCTH I10 OTHOIIEHUIO K TOPU3OHTY.

2. Kak u mouemMy MOXXeT MEHSATHCS C BBICOTON TOPU30HTAIBHBIN
OapuyecKkuii TpajueHT M, Kak CJICICTBUE, MEHATHCS C BBICOTOU
BEKTOp reocTpoduieckoro Berpa?

3. Uro Ha3bIBaeTCAd TEPMUIECKIM BETPOM?

4. Kak cBfi3aHO HampaBJ€HHWE BEKTOpa, HA3bIBAEMOT0
TEPMUYECKUM BETPOM, C TIPOCTPAHCTBEHHBIM IOJIEM TEMITEPATyPHI?

5. KaxkoBbI JIOKaJIbHBIE CIIEICTBHSI TEMIIEPATYPHON aJBEKITHH?

6. KakoB nuama3oH W3MEHEHHS YIiila MEKIy BEKTOpaMu
CKOpPOCTH BETpa W TPaiMeHTa TeMIIepPaTyphl PH aJABEKIIHH Teria?

7. Ilpn KakoM HampaBJICHUH BETpa MO OTHOILIEHUIO K U30TEpMaM
aJIBEKTHBHOE M3MEHEHNE TeMITePaTyphl MAKCUMAaIbHO?

8. KakoBa KadecTBEHHass CBS3b MEXAY XapakKTepoM
TeMIepaTypHOH  aJBEeKIMM W  W3MEHEHHWEeM  HaIlpaBIICHH
reocTpopHUECKOro BeTpa ¢ BBICOTON ?

Cooepoicanue pabomot

[Ipexxne Bcero, m0 aHanmm3a ypaBHeHHWH W  (opmym,
OIUCBHIBAIOIINX HM3MEHEHHE TIe0CTPO(PHUUECKOTO BETpa C BBICOTOM,
JaTh OnucaHue (U3NYECKHX CBS3EH MEXIY METeOpOIOrHMYECKHMHU
napaMeTrpaMy, OTBETCTBEHHBIMH 33 ()OPMHPOBAHHE CKOPOCTU BETPA.
BcnoMHuTh MIOHSITHE «bapuueckon CTYTICHI) u
MPOIEMOHCTPUPOBAaTh HA PHUCYHKE BO3MOMKHBIE M3MEHEHHUS C
BBICOTOM HAKJIIOHA M300apUUYECKUX IOBEPXHOCTEH.  AHAIN3UPYS
CBSI3M MEXIy IapaMeTpaMH, YCTaHOBUTb HCXOIHYIO NPUYHHY,
NPUBOASAIIYIO K M3MEHEHHIO C BBICOTOH T'OPHU30HTAJIBHOrO
0apuueckoro rpagveHTa M, KakK CIEACTBHE, TIe0CTPOPHUUECKOro

BeTpa.
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HaiiTe TmosiCHEHHE TEPMHHA «TEPMHYECKHH BeTep», H
BBITIOJIHUTE COOTBETCTBYIOILINE ITUM HOSICHEHUSIM PHUCYHKH.

Ha pucynke 3 m300pa)XeHbl TOPU3OHTAIBHBIC TJIOCKOCTH Ha
TpEX pa3HbIX BbicOTaX Zi, Zz, Z3 W reoCTpoPUUECKUll BEeTep Ha
HWKHEM ypoBHE Z; B Touke Ai. BeimonHuTe B paboTe aHaIOrHYHbIH
PUCYHOK, HAHECUTE HA HEM BEKTOpa BETpa C YUETOM €ro U3MEHEHUS
Ha BbicoTaX Zp, Z3 B Toukax A U Az U u300pa3uTe BEKTOpPA
TEPMHUYECKOTrO BETpa.

z
Z3 ‘ AS"
Z, AzL
| ol
Zl All ///
s \
Vg1
X

Puc. 3. Tlpumep pucyHka uisi AEMOHCTPAIMM W3MEHEHHS BETpa C
BBICOTOM U MOHATUSA «TEPMUYECKHUI BETEPY.

Hanee HeoOXoamMO TEpedTH K BBIBOLY (YHKIHMOHAIBHBIX
COOTHOUIEHUH /sl M3MEHEHUS C BBICOTOM T'OPHU3OHTAIBHOTIO
0apruecKoro rpagieHTa u reocTpohuIecKoro BeTpa;

NPUBECTH  OKOHYATeNbHBIE  QOpMynsl it pacuéra
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TEPMUYECKOTO BETPA;

MIPOAHAIN3UPOBATH CBSI3b BETMYMHBI TEPMUUECKOTO BETPA U €ro
HaIpaBJIEHHs C MTOJIEM TeMIIepaTyphl;

MIPECTaBUTh PUCYHKH JUIA PA3IMYHBIX BO3MOKHBIX BapHaHTOB
M3MEHEHHUSI TeoCTpoduuecKkoro Berpa ¢ BbicoTod. [Ipumep momei
JaBIICHUS W TEMIIEPaTypbl, HEOOXOOUMBIX JIJsl aHAIN3a MU3MCHEHUS
reocTpopUUECKOro BeTpa ¢ BHICOTOH, MPHUBEAEH HA PUCYHKE 4.

Pi-ap

Puc.4. ITlpumep momnei MmaBiIeHHS M TEMIEPAaTypsl UL aHAIH3a
U3MEHEHHs1 TeoCTpOHIECKOro BeTpa C BBICOTOH M aJIBEKTHBHOTO
U3MEHEHHs TeMIIepaTyphl B (GPUKCUPOBAHHOW KOOPIMHATHOH TOUKE A.

Hanee, mocne aHann3a W3MEHEHHI reocTpoUUEcCKOro BETpa ¢
BBICOTOM, TEPEUTH K M3JIOKEHUIO APYTOr0 BO3MOXKHOTO HPOSIBJICHUS
TOPU30HTAIBHOW  HEONHOPOAHOCTH  TOJII  TEMIIEpaTypbl B
METEOPOJIOrHYECKHUX MpoLeccax. A HMEHHO B IIPOLIECCE, UMEHYEMOM
KaK aJBeKLIHS.

Hdate onpeneneHue TOPU3OHTAIBHOM — aJBEKIUHU, YKa3aTh
a/IBEKTHBHBIE ClIaraeMble B YpPaBHEHMSAX NPHUTOKA TeJja U MOSICHUTh
METEOPOIOrHYECKHE ITOCIIEACTBHUS 3TOrO IpoIecca.

3anucaTh pa3nM4HbIE BapHaHTBl (opmyn ans  pacuéra
BEJINYMHBI aJBEKTUBHBIX U3MEHEHUH TeMIlepaTyphl. [lath nmoscHeHus
Ha pucyHkax. llpoaHamu3upoBaTh 3aBHCUMOCTb  H3MEHEHMH
TEeMIEpaTypsl OT METEOPOIOTMUECKUX MaPaMETPOB CUCTEMBI.

[lonmyunTe cCBSI3p MEXAY AIBEKTHBHBIMH  H3MEHEHUSMU
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TeMIepaTypsl ¢ TEPMUUECKUM BETPOM M M3MEHEHHEM HaIlpaBJICHUS
BETpa C BBICOTOM.

BeimonauTh TpeOyeMbie B 3aJaHUN PACUETHI, HCTIONB3YSl TaHHbIE
IIPEAJIOAKEHHOIO BapUaHTa 3a/1adu.

3agaum k Teme 2.

Bapuanm 1. Y 3emnm reoctpoduueckuil  BeTep  IOro-
BocTouHbIi, 10 mM/c. Ha BBIcOTE 6 KM BeTep IOXKHBIA M JIOCTHTAET
MuHuMyMa. Halitu reoctpoduyeckuii BeTep U I'eOCTPOPUUECKYIO
aJIBEKIIUIO TeMIepaTypbl Ha BbicOTe 3KkM. Temmeparypa Ha STOM
ypoBHe paBHa 273K, mmpora Mecta 45 °. T'opu30HTAIBHBIN
CPAJUEHT TEMIIEPATYPHI HE MEHSIETCSI C BBICOTOM.

Bapuanm 2. Ha yposue 1000 rlla Berep ceBepo-BocTounbIi, 10
M/c, a Ha ypoHe 700 rlla - ceBepo-ceBepo-BOCTOUHBIN. M30rumch

500
OT [yp, MMEIOT IIMPOTHOE HampaBieHue. Ha kakom ypoBHeE Berep

JOCTUTAeT MUHIMYMa 1 YeMy OH paBeH?

Bapuanm 3. Y 3emiu  TeocTpodUUECKHH BeTep IOTO-

o ~ 500
BOCTOUHBIH, 10 M/c, a Ha BbIcOTE 6 KM - I0kHBIH. M3oruncer OT [,

MMEIOT IUPOTHOE HarpasiieHue. HailTi BeTep U reocTpohUUeCcKyIo
aIBEKITUIO TEMIIEPaTyphl Ha BeIcOTE 6 KM. IlImpora mecTa paBHa 60°,
cpenusisi Temmeparypa cimos 260 K, ropu3oHTanbHBIA TpaHeHT
TeMIepaTypsl HE MEHSETCS C BBICOTOM.

Bapuanm 4. Ha yposae 900 rlla Berep ceBepo-3amamHBIH,
10m/c, a Ha ypoBHe 800 rlla - ceBepo-ceBepo-3anmaanbIii. M3orurce

500
OT'[po MIMEIOT IHPOTHOE HampaBieHne. Ha kakom ypoBHe Berep

JOCTUraeT MUHUMYMa U Y€MY OH paBeH?

Tema 3. TloBepxnocTu pasiena B armocdepe.

Konmponwvnwie 6onpocui

1. K kakuMm curyanusiMm B aTtMocdepe MPUMEHSIOT IHOHSITHE
«MIOBEPXHOCTH paszeinan?

2. Kak MeHsiercsi ¢ BBICOTOM TeMIlepaTypa BO3/AyXa BHYTPH
(dpoHTaNBHOTO 104 (Ha MOBEPXHOCTHU pazzena)?

3. B uém paznmmuMe THOHATHH  «IMHAMHYECKOT0» U
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«KUHEMATHUYECKOT0» YCIOBUU, KOTOPHIC JOJDKHBI BBIMONHATHCS Ha
MTOBEPXHOCTSX paszena?

4. TloueMy Ha METEOPOJIOTMUYECKHX IIOBEPXHOCTSIX paszferna
JODKHO — BBITIONHSTHCS ~ YCIOBHE PAaBEHCTBA  (HETPEPHIBHOCTH)
JABJICHUS B TEIJION M XOJIOAHON BO3AYIIHBIX Maccax?

5. IloscHuTe cCMBICT  KHHEMAaTHYECKOrO  YCJIOBUS  Ha
METEOPOJIOrHYECKUX TMTOBEPXHOCTSIX pa3zena.

6. Uto Ha3pIBaIOT ()POHTOM HA CHHONTHYECKUX KapTax?

7. KakoB BuJl OapruecKOW CHUCTEMBI XapaKTepeH JJIsi 00JIaCTH
pacnosnoxenus QpoHTa, JI0KOMHA UK TPEOSHb?

8. Kak MoxeT H3MEHHMTbCS HaNpaBlieHHE BeTpa B IYHKTE
HAOJIOICHHS TTOCIIE IPOXOXKIeHHs (poHTa?

Cooepoicanue pabomot

[losicHuTe CMBICH, 3alI0KEHHBIH B TOHATHSAX «(PPOHTAIBHBIC
MOBEPXHOCTH» U «TIOBEPXHOCTH Pa3JIeiiay.

IIpuBemquTe  mpumepsl  (opMmupoBaHHs B arMocdepe
MOBEPXHOCTEHN paznena.

ChopmymupyliTe BBIBOJ IS CKOPOCTH TOBEPXHOCTH pasjena,
KOTOpBIH Cclefyer M3 aHaln3a 3aKOHOB COXPAaHEHUS MacChl,
KOJIMYeCcTBa ABM)KEHUS (MMITYJIbCa) U TEIUIa NP HAJIMYHUN Pa3pHIBOB
IJIOTHOCTH ¥ JTABJICHUS.

HazoBuTte ycimoBus, KOTOpbIE [OJDKHBI BBIONHATHCS IS
JMaBICHWUS W CKOPOCTH 4YaCTHI[ CpPeAbl B TEMIOW W XOJOJHON
BO3/YIIHBIX MaccaxX Ha TIOBEPXHOCTH UX pa3zena.

[IpoananusupyiiTe xXapakTep OpPUEHTALUUU IIOBEPXHOCTEH B
MIPOCTPAHCTBE JUIS HETOABKHBIX W IBIKYIIIMXCS BO3IYIITHBIX Macc.
YcraHoBuTe THN TONS JAaBleHHS (J0XOWHA WM TpeOeHb),
XapaKTEePHBIH TSl PacIIONOKeHUs (pPOHTA.

K xakomy pe3ympraTy TPHBOAWT  PaBEHCTBO T'PaJWCHTOB
JaBJICHUS BJIOIb TWHUH (ppoHTa?

[IpencraBpTe BBHIBOM (OpPMYN JUIsl OIEHKH TaHTeHCA Yria
HaKIIOHA MTOBEPXHOCTHU paszjienia K IIIOCKOCTH Topu30HTa. OT pa3phiBa
KaKUX METEOpOJIOTHYECKUX XapaKTEPUCTHK 3aBUCUT dTa BEHMUNHA?

BreimonHuTEe pUCYHOK, aHAJOTHYHBIA PUCYHKY 5; H300pa3uTe Ha
HEM BO3MOXHOE ToJie M300ap; OTMETHTE PACIIONIOKEHUE TEIUION U
XOJIOJJHOM BO3IYIIHBIX MaccC; HAaHECUTE BEKTOpPAa CKOPOCTH BETpa U
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UX TpoeKnuu Ha HampaBiieHUss X u Y B TEMIOW M B XOJIOIHOM
BO3JIYIIIHBIX Maccax.

+/
Puc.5. [IpumMep cxeMaTHYHOrO U300paKeHUs TIOBEPXHOCTH pas3zera.

IlpuBenuTe PpUCYHKM B TOPU3OHTAIBHOW IUIOCKOCTH €
MpUMepaMi Pa3IMYHBIX BO3MOXKHBIX H3MEHEHHH IO u300ap u
CKOpPOCTH B BO3AYIIHBIX Maccax IO pa3Hble CTOPOHBI (PPOHTAIHHOMN
nuHAN (cMOTpH puc.6).

z
Ténnan 6030.
em
Maccea xno
ﬂose\’ 0\(!-

P

NXoaoonan 6o30.
Macca

0 Y

x

Puc.6. Ilpumep pucyHKa ISl MIUTIOCTPAMH BO3MOXKHBIX BapHaHTOB
TIOJIEH TaBJICHHSI M CKOPOCTH BETPA.

HOJ’Iy‘-II/ITe COOTHOLICHUEC MCKAY MPOCKIUSIMU CKOpOCTeﬁ BCTpa
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B TEIIOW M XOJNOJHOM BO3AYIIHBIX Maccax Ha HalpaBlICHUE,
MepHeHINKyIsipHOe K JTuHUH (poHTa. [loKazaTh, Kak UX pasziIuyue
BIMsieT Ha (OPMHpPOBAaHHE BEPTUKAJbHBIX  CKOpOCTEH  Ha
IIOBEPXHOCTH pasjena.

BeimonauTh TpeOyeMbie B 3aJaHUN PACUETHI, HCTIONB3YSl TaHHEIE
MIPEUIOKCHHOTO BapUaHTa 3aJauu.

3agaum k Teme 3.

Bapuanm 1. B Temoit BO3IymHON Macce, UMeroen
Temnepatypy 22°C ¥ pacrnoNOXeHHOW 3amagHee MEepHIMOHAIBHO-
OPUEHTHPOBAHHOTO (POHTA, BETEP CEBEpO-3amajHblid, 8 M/c; B
XOJIOZHOM BO3AYIIHOM Macce ¢ Temrneparypoit 12°C Betep 1oro-roro-
3amagHbii. OnpenenuTs CKOPOCTh BETpa B XOJNOAHON Macce, HaKIOH
MOBEPXHOCTH  pa3fena K IJIOCKOCTH TOPU30HTa, CKOPOCTh
nepeMenieHus GpoHTa U BEPTHKAIBHYIO CKOPOCTb Ha MOBEPXHOCTH
paszena B TEMJIOW BO3AYIIHONW Macce, €Clid B XOJOJAHOW BO3AYIIHON
Macce BepTHKaJIbHbBIE TOKHA OTCYTCTBYIOT. [1IupoTa mecTa 60°.

Bapuanm 2. BpIcOTBI  M300apUYECKUX  TIOBEPXHOCTEH
BO3PACTAIOT TP yIAICHHH OT (POHTA B 00OHMX HarpaBieHUsX. [Ipu

5TOM PACCTOSHUE MEXKIY COCCTHUMH n3oruncamu Ha kapre A7, B

HaIpaBJICHUM, TEPIEHIUKYSIPHOM JIMHUM (QPOHTa, B TEIUIOH
BO3IYIIHOH Macce pa3HoO 3 cM, a B XOJNOJHOW - 2 cM. Macmrad
kaptel  1:107. OnpenenuTh yrol HakiIoHAa (DPOHTATBHOM
MIOBEPXHOCTH, pAa3AEIIONIell BO3LYLIHBIE MAacChl C Pa3HOCTHIO
Temnepatyp 12°, W BepPTUKAIBbHYI) CKOPOCTh IIOIBEMa TEIUION
BO3AYIIHOHW MacChl BJIOJb IOBEPXHOCTU pasfena, eciad (poHT
MEpEMEIIAETCsl CO CKOPOCThIO 18 KM/, a BEpTUKAIbHBIC IBUKEHUS B
XOJIONHOM BO3AYIIHOM Macce OTCyTcTBYIOT. Ilpum mnpoBeaeHuu
pacueroB npunaTh T =290 K.

Bapuanm 3. T'eoctpodudeckuil BeTep B TEIUIOH BO3MYIIHOH
Macce, uMmeronie Temneparypy 15°C u pacronoxeHHol K 3anmaay oT
MEpHU/INOHAJIbHO-OPUEHTUPOBAHHOIO (PpoHTa,  ceBepo-3amaaHbIH.
IIpu sTOM paccTosHHE MEXKIY COCEAHHMH H300apaMH Ha KapTe C
macmrabom 1:107 paBHO 2 cM. ['eocTpodudecknii BeTep B XONOIHOI
BO3IYIIHOM Macce, UMermui temnepatypy 8°C, 1oro-zamaigHbli.
OnpenenuTs  HAKIOH  TOBEPXHOCTH  pa3jena, CKOpOCTh
nepenBmKeHNs (POHTA M PAa3HOCTh BEPTHKAJIBHBIX CKOPOCTEH B
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TEIUION M XOJIOAHOM BO3AyIIHBIX Maccax. [llupora mecrta 60 °.

Bapuanm 4. CKopocTb ceBepo-3alaHOTO0 T'eO0CTPOPUIECKOro
BeTpa B TEIUIOM BO3AYIIHOM Macce, pacIONIOKECHHON 3amajgHee
¢ponta, paBHa 8§ M/c. B x0omomHOH BO3AYIIHOW Macce BETep IOro-
1oro-3amnajaHeii, 12m/c. TaHTEHC yriia HaKJIOHA ITOBEPXHOCTH pasjielia
K Iiockoctu Topu3oHta cocrasiser 0,005. OmpenenuTs pa3HOCTH
TEMIICpATyp B TEIUION U XOJ'IOI[HOI‘/'I BO3AYUIHBIX MaccCax, CKOpPOCTb U
HaTpaBJicHHE TiepeMelIeHus] QpoHTa, BEPTHKAIBHYIO CKOPOCTh B
TEIJIOW BO3AymIHOW Macce i mmpotel 60 °. Ilpm pacderax
[oJIaraTh, 4TO BEPTHUKAJIbHBIE TOKA B XOJIOJAHOM BO3QYLIHOW Macce
orcyterByioT; T =285 K.

Tema 4. Unepuuonnbie njiaHerapubie BOJIHbI Poccou
B aTmocdepe.

Koumponwvnuie éonpocui

1. K KakuM ynpoLIeHUsIM B ypaBHEHUSIX IUHAMUKU aTMOC(ephl
[PUBOIUT YCIIOBUE MAJOCTU BOJHOBBIX BO3MYIIEHUII OTHOCHUTEIBHO
[IapaMeTpOB OCHOBHOI'O HEBO3MYIIIEHHOI'O COCTOSTHUS?

2. Ioscauts cMbicn mapamerpa PoccOu u BwIBecTH (hopmyry
IUIs pacdéra ero BeIUUIHUHEI.

3. Kak mHampaBnmeHa da3oBas CKOpocTb BOJH PoccOu
OTHOCHUTEIBHO BO3AYIIHON Macchl?

4. KakoB CMBICI TPYIIIIOBON CKOPOCTH M KaK OHA HampaBjieHa B
cucreme BoiH Poccou?

5. Kakoe ycioBue BBINONHSETCS UIA AJMHBI CTallMOHAPHBIX
BostH Poccon?

6. Kaxkme BO3MOXHBI BapuaHTHl HampaBieHUN (a30BoOi
CKOpocT BONH PoccOM 1O OTHOIIEHHWIO K TOBEPXHOCTH 3eMITH B
[OTOKE C 3aI1a/IH0-BOCTOYHBIM MEPEHOCOM, UMEOIEM cKopocTs U ?

7. Kakum cCOOTHOIIEHHMEM JO/DKHAa ObITh CBsI3aHA JUIMHA
CTaLlMOHAPHBIX BOJH PoccOM €O CKOpOCTBIO 3aragHO-BOCTOYHOIO
aTMoc(epHOro nepeHoca 1 miaHeTapHbIM apamerpoM Poccou.

8. Kak nanpasnenue (ha3oBoii ckopocTu BoHBEI PoccOu 3aBUCHT
OT TOro, fBJsieTca JM (akTHYecKas AJIMHA BOJHBI OOJNbIIE WIH
MEHbLIE 3HAYEHH JUIMHBI CTAlMOHAPHOH BOJIHBI?
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Cooepoicanue pabomot

Uznoxxenne matepuana no BonHaMm PoccOu JOMKHO conepkath
BBIBObI JIMHEHHON TCOpHUU BOJIH, OTHOCAIIUECA K JUCIICPCHOHHBIM
COOTHOUICHUSIM W WX aHaiu3. Takue COOTHOIICHHS OTPa)KaroT
(YHKIMOHANBHBIE CBS3M MEXAY MapaMerpaMH BOJH M BHEITHHUMH
(akTOopaMu, y4aCTBYIOIIUMH B (HOPMHUPOBAHUH ITUX BOJH.

VYkaxuTre, Kakue TNapaMeTpbl BOJH XapaKTePU3YIOT JOOOH
BOJTHOBOM TIPOIIECC, U KAaKOBBI (PYHKIIMOHATILHBIEC CBSI3U MEXK]Ty HUMH.
3anmummTe 001U PYHKIIMOHATBHBIN BU BOITHOBOTO MPOIIECCa.

[NosicHuTe, Kakue METEOpPONIOTHYECKUE TTapaMeTPhl MPU BOJTHAX
Poccbu mpereprieBatoT nmepuoanvecKue NU3MEHEHHUS B MIPOCTPAHCTBE
u BO BpPEMCHHU. OTMeTbTE MMOpAAKH YU CJIICHHBIX 3HAYCHUI
XapaKTepHBIX MaclTaboB IMPOCTPAHCTBEHHOU H BPEMEHHOU
MEPUOJMYHOCTH NTapaMETPOB B TAKOM BOJTHOBOM TIpoliecce.

3anumuTe ypaBHEHUS IS U3MEHEHHH BUXPS W JUBEPTEHITHU,
ABJIAIOMIMMHUCA UCXOJIHBIMU YPABHCHHUAMM JJI BbIBOJA YIIOMSAHYTBIX
BBIIIE JTUCTIEPCHOHHBIX cooTHomeHnd. llosicHuTe comepxaHue
BEJIMYMHBI, HA3bIBACMOH IIJJAHETApHBIM IapaMerpoM PoccoOwu.
Banumure (Qopmyay miai  pacuyéra mapamerpa PoccOu
MIPOAHATTM3UPYHTE €0 3aBUCHUMOCTH OT Teorpauaeckoi MUPOTHL.

SanumuTte GOpMYyJIbl UIS YacTOTHI BOJIHOBOIO mpoiiecca (o) u
it ¢azoBoii ckopoctd C’p  pacmpocTpaHEHHUs BOJIH I10 4acTUIIAM
camoil Bo3mymHOW Macchl. Kak m3menntcs dopmyna anst ¢azoBoit
CKOPOCTH OTHOCUTENBHO ToBepxXHOCTH 3emiin Co C yIETOM
cpenuaero atmMoc(epHoro mepeHoca U B CPEIHHX IHPOTaX.

[IpuBemuTe meTanbHBIM aHAIH3 (PA30BBIX CKOPOCTEH OT JITUHBI
BOJIHBI ¥ CKOPOCTH CPETHEro aTMOC(epHOro mepeHoca.

JlaiiTe cMBICIT TIOHATHUS «TPYNIIOBasi CKOPOCThY, 3AIMUIIATE IS
He€ QopMyITy U YKaKuTe e€ HalpaBJIeHue.

BreiBegute Qopmyiry, BBIpaXarollyl0 CKOPOCTh TepeMEIIeHUs
WHEPUIMOHHBIX BOJH B Tpajycax IOJTOTHI 32 CYTKH 4epe3 CKOPOCTh
OCHOBHOTO TIOTOKa B T€X JX€ €IUHUIAX, JUIMHY BOJIHBI B Tpajaycax
JIOJTOTHI ¥ IIUPOTY MECTa.

Komupyst pucyHok 7, HaHeCHTe Ha HEro: CKOPOCTh CPEIHETr0
repeHoca U B COOTBETCTBHH C HEBO3MYIIEHHBIM TIOJIEM AaBJICHUS;
n300apbl ¢ BOTHOBBIM Bo3MylIeHUeM; (hazoBbie ckopoctd C'ou Co .

AHaJNOTUYHBbIC BETMYMHBI HAHECUTE HA PUCYHOK, CXEMaTHYHO
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n300pakarolMii CeBepHOE TONyHmlapue C IOICOM B IIEHTPE
pHCyHKa (CMOTPHU PUCYHOK 8).

BrimonauTe TpeObyeMble B 3aJaHUU PACUEThI, UCTIONB3YS JaHHbIE
IIPEUIOKEHHOTO BAPUAHTA 3aJa4H.

Puc. 7. Ilpumep BO3MOXHOIO pPHUCYHKAa C HEBO3MYIIEHHBIM IOJIEM
JaBJICHUSI.

Puc.8. CxemarnuHoe wu300pa)KeHHE CEBEPHOrO TONYyMIAPHUS €
HEBO3MYIIEHHBIM TOJIEM JIaBJICHHS.
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3agaum K Teme 4.

Bapuanm 1. Haiitin cKOpoCTbh pacnpoCTpaHEHUs] WHEPIIMOHHBIX
Boiu jutiHoi 28° Ha IUPOTE 40° B ocHOBHOM IIOTOKE, MMEIOIIEM
ckopoctb 12%cyr. UeMmy paBHAa TIpynmoBas CKOPOCTh M JUIMHA
CTAIMOHAPHOMN BOJHBI?

Bapuanm 2. KaxoBa ¢azoBas W TpynmoBas CKOPOCTH
MHEPIHOHHBIX BONH Ha mmpoTe 45° B MOTOKe, MMEIOIIeM CKOpOCTh
15° HonroTH 3a CyTKM, €COM JUTMHA BONHBI paBHAa 55° 10mroThI?
Omnpenenute JTUHY CTAIIIOHAPHOMN BOJIHBI.

Bapuanm 3. Onpenenuth (azoByl0 M TPYNIIOBYIO CKOPOCTH
WHCPUHUOHHBIX BOJH II0 OTHOHICHHIO K IOBEPXHOCTHU 3emin Ha
mmpore 50° , ecnm jumHA BONHBI paBHAa 35° JONTOTHL, a CKOPOCTB
OCHOBHOTO TIOTOKa coctaBmser 15%cyr. OmnpenenuTs amuHY
CTallMOHAPHOMN BOJIHBI.

Bapuanm 4. Haiitn ckopoCTh pacrpOoCTpaHEHHs] HHEPIHOHHBIX
BOJH, JUIMHA KOTOpsIX paBHa 30°. CKOpOCTh OCHOBHOTO HMepeHoca
pasua 20° monroTsl 3a cytku, umpota 40°. UeMmy paBHa TpymmoBas
CKOPOCTb 1 JUTMHA CTAI[HOHAPHOMN BOJIHBI?

Tema 5. CrauuonapHblii, ropu30HTAILHO-0XHOPOIHBII
NMOrPaHNYHbI cia0i armocdepnl. UHTerpanbHass Moaeib
ONUCAHUSA €r0 BePTUKAJIbHON CTPYKTYPBbL.

Konmponwvnuie éonpocui

1. Uro mHa3piBaeTcd IIJIaHETAPHBIM TIIOTPAHUYHBIM  CJIOEM
atMocdepsl? B 4éM ero mpHHIMMHUAIBHOE OTIMYHE OT CBOOOMHOI
atMochepbr?

2. KakoB auama3zoH H3MEHEHUH XapaKTEPHBIX YHCICHHBIX
3HAYEHHH TOJIIHWHBI aTMOC(EPHOT0 MOrPAaHUIHOTO CIOs?

3. Kakne xapakTepuCTHKH TIOTOKAa CBSI3BIBAET MEXKIy COOOM
JIMHEHHOHN 3aBUCUMOCTBIO KO3(hpuiimeHT TypOyieHTHOCTH?

4. HazoBuTe XapaKTEpPUCTHKHU TypOyJEHTHOCTH, BXOAAILIHME
BMecTe ¢ Ko3(uunueHToM TypOyJIEHTHOCTH B 3aMKHYTYIO CHCTEMY
YpaBHEHUH AJs1 TIOTPAHUYHOTO CIIOS.

5. Kakolf cMbICI COIEpXKHUTCS B TOHATUM «HUHTErpajbHAS)
MO/JI€JIb TOTPAHUYHOTO CJI0S?

6. Uto Takoe «cnupaib JKMaHa-AKKepOIomMa?
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7. Kak ornnuaercs Berep B mpenenax MOTPaHUYHOIO €O OT
BEKTOpa reocTpopuuecKoro Berpa?

8. OT KakuxX mapaMeTpoB 3aBUCHUT BHICOTA MOTPAHUYHOT'O CIIOS
COTJIACHO MHTErPabHON MOJIEH MIPH HEUTPATBbHON cTpaTHUKaIN?

9. Kak ¢opmynupyercs ycioBue DKMaHa s ONpEACTICHHS
BBICOTHI BEpXHEH I'paHMIIBI IOTPAHUYHOTO CII0sI aTMOC( ephI?

Cooepoicanue pabomot

[Ipu m3noxxeHnn Matepuana MO ITOW TeMe JaTh ONpelelicHHe
o0nacTy, Ha3pIBa€MOW MOTPaHUYHBIM ciioeM atMocdepbl. OTMETUTh
0COOEHHOCTH aTMOC(EPHBIX MPOIECCOB B IOrPAHUYHOM CJIOC
aTMoc(epsbl.

[IpuBenuTe MOSACHEHMWsI K CHJlaM, JACUCTBYIOIUM B arMmocdepe
npu  (GOPMHUPOBAHWK TOPU3OHTATBHOTO  JBWKEHHA. Y KAKUTE
¢duznveckre (GaxkTopsl, onpeAensomue GOpMUPOBAHNE DTHX CHIL
OTMerbTe, Kakoe CcoOJIepKaHWe  3aKII0YEHO B IOHATHSX
«IIJIaHETApHBIN MMOrPaHUYHBIA CIIOW» M «CBOOOIHas atMocdepa», H
KaKHe yIpoOIIeHHs B YPABHEHUSIX 3TOMY COOTBETCTBYIOT.

IlosicHuTe paznuuve MEXAy MHOBEPXHOCTHOW CHJIOW TpEHUS,
Ha3bIBA€MOI KacaTelIbHBIM HANPSHKEHHEM TPEHHs, W MacCOBOH
cunoit  TpeHus. CdhopMyIHpyHTE THIIOTE3y, COIVIACHO KOTOpPOH
BBOAMTCS MOHATHE KO3 (HHULIEeHTa TYpOYIEHTHOCTH.

B omHoit w3 Mopened MOrpaHUYHOrO  CJIOST  ITOMHUMO
Ko uImeHTa TypOyJIEHTHOCTH BBOJIATCS CIIEAYIOIIIE
XapaKTePUCTUKH: KHHETHYeCKas SHEPTH TypOyIIEHTHBIX
(baykTyanmif, CKOpOCTh €€ IUCCHNAIH W TypOYIEHTHBIH IyTh
cmemeHus. J[laiite TOsSCHEHWS BBEAEHHBIM  XapaKTEPHUCTHUKAM.
3anuimmTe THUIOTE3bl, YCTAHABIMBAIOIINE CBSA3H MEXAY OSTUMHU
XapaKTepUCTUKaMH W HEOOXOAWMEBIE IS 3aMBIKAaHUS CHCTEMBI
YpaBHEHWH, OMHCHIBAIOMNX (DH3MUYECKHE TIPOIECCH B IMTOTPAaHUYIHOM
cioe atMocepsl.

3anummTe 3aMKHYTYIO CHCTEMY YPaBHEHWH JUIS TMTOTPaHUIHOTO
ciost atmocdepbl. OOBSICHATE CMBICIT ClIaraeMbIX YpaBHEHUs OanaHca
SHEPTUH TYPOYIEHTHOCTH.

[losicHUTEe CMBICT YIPOIIEHHH, KOTOPHIE WCIIONB3YIOTCS B
MOJIETIM,  XapakTepu3yeMOH  Kak  «MHTerpajibHas  MoOelb
MOrPAaHUYHOTO CIIOS.
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3anummuTe CHUCTEMY YpaBHEHUH  HMHTETpaJibHOW  MOZIENU
MOTPAHUYHOTO CJOS I CTAlMOHApPHBIX W TOPU3OHTAIBHO-
OJTHOPOJHBIX yCI0BUH. M31105)KNUTE IOPSAJOK pELIEHUS] YPABHEHUM.

[IpencraBpTe B paboTe 3ajayy O PacCHpPENCICHUU C BHICOTOM
CKOpOCTH BeTpa, BKJIIOYas ITOCTAHOBKY 3aJayd, IpeoOpa3zoBaHHe
ypaBHEHWH, TpaHWYHBIE YCIOBHUS, OOIIMH BHJ pEIICHHS W €ro
noapOoOHBIN aHAH3.

Ha pucynke 9 cxematnuHO M300pakeHa KaueCTBEHHAas! KapTHHA
W3MEHEHHUsS] BeTpa C BHICOTOM, COOTBETCTBYIOLIAS PEIISHUIO 3a/1add
OKMaHa.

H —gvicoma z y
NOSPAHUUHO20 ClOS5L,
Vg
X 1
__ y
7
Vg/ / L/1 /A
X / \74 T= vg’

Puc.9. KapTHa kauecTBEHHOrO BH/a M3MEHEHHs BETpa C BBICOTOH B
MOTPAaHUYHOM CJIO€ aTMOC(EpHI.

I/I306p331/1Te XapakTep HM3MCHCHUA CKOPOCTHU BETpPa C BBICOTOM B
BUIC rozlorpaq)a BCKTOpa CKOpOCTH B IPOCKIINU Ha
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FOPU30HTAIBHYI0 IIIOCKOCTh. Hcmomb3yiiTe IIpH 3TOM  CXEMY,
npeanoxeHHyto Ha pucyHke 10. Hanmecure Ha 3TOT pHCYHOK
JEICTBYIOLIME CUJIBL, I10 KpailHEel Mepe, I JBYX BBICOT.

y

p+tAp_ _ _

Puc.10. Tlpumep pucyHKa B TOPU3OHTAJIBHOW IUIOCKOCTH JUIS
NOCTpoeHHs1 Troforpada BEKTOpa CKOPOCTH ¥ HAHECEHHS BEKTOPOB
JEUCTBYIOLLUX CHJL.

ChopmynupylTe yCIOBHE, TMPEHIOKEHHOS OKMaHOM IS
OIIpENeNeHNs BBICOTHI BEPXHEH TpaHUIBl IMOTPAHUYHOTO CIIOSI.
[IpuBenure Gopmymy mist e€ pacuéra.

BemonauTh TpeOyeMble B 3alaHUN PACcUYETHI, UCIONB3YS NaHHBIC
MPEUIOKEHHOTO BapHaHTa 3a[ayuu.

3agaum Kk Teme S5

Bapuanm 1. OnpenenuTs CKOPOCTh BETPa U €ro OTKIOHEHUE OT
HampaBiIeHUs n300ap B MOMPaHUYHOM cJioe aTMoc(epbl Ha BBICOTaX
50 m, 200 M, 500 m u 800 M, ecnmu reocTpopUUECKHl BETEp HE
MEHsAeTCsl 1O BbicOTe H paBeH & M™/c. Paccuurath cuiy
TypOyJIEHTHOIO TPEHHA Ha O3THX JXK€ BBICOTAX, a TAKXKE BBICOTY
MOrpaHUYHOrO  cnost  (YpOBEHb  COBNAAEHHMS  PEalbHOIO H
reocTpopUUECcKOro BETpa 1o HapaBJICHHIO).

Pacuersr mpomsBecTu s mupoTel 60° TPH HEYCTOWYUBOM

2
crparudukaimu, npuaumas P, =35Bm /[ m°. TlnotHocts cuutath
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paBmoit 1,3 kr/M°, cpennee 3nauenue TemnepaTypsl T = 280K . Ha
OCHOBAHHUH PACYCTOB MMOCTPOUTH TOJ0rpad) CKOPOCTH BETpA.
Bapuanm 2. Ha mmpore 55° CKOpOCTH T€OCTpO(HUECKOro
Berpa 10 M/C, TOPU3OHTANBbHBIA TPAJUEHT AaBICHHUS B MpEAenax
MOrPaHUYHOrO CJIOS HE MEHSETCsl C BBICOTOM. Paccunrarh 3HaueHuUe
CpelHero IO BBICOTE B TIOIPAaHUYHOM cJoe Kod(duIHeHTa
TYpOYJIGHTHOCTH M BBICOTY MOIPAaHMYHOIO CJIOS JJIsl HEYCTOHYMBOI

2
crparudukaimn, ecan Py =40Bm /[ m° (ucnons3oBats  ycioBue

COBIAJICHHS PEALHOTO BETpa € reocTpOUIECKUM TI0 HAIIPABICHUIO
Ha BEpXHEW IpaHuUlle MOrPAaHUYHOTO CIIOs).

st BeicoT 100 M, 300 M, 600 M 1 1000 M onipenenuTs:

a) TOPH30HTAJIbHBIE COCTABIISIONINE CKOPOCTH BETpa, MOAYNb U
HaIrpaBJICHUEC BE€Tpa 110 OTHOIIICHUIO K HaITpaBJICHUIO
reocTpOpUIECKOr0 BETPa;

0) TOpM3OHTAIBHBIC COCTABJIAIONINE CHIBI Kopwonwca u CHITBI
TPEHUS.

Ha ocHoBanmm pacdeTroB MOCTpPOUTH Togorpad ckopoctu. [Ipu

pacuerax npussite p =1,3ke/ Mm%, T = 285K .

Bapuanm 3. CxopocTb reoctpouueckoro BeTpa Ha MIHPOTE
65° B mpenenax IOrPaHUYHOIO CJIOS aTMocdepbl HE MEHSETCS C
BeIcOTONM M paBHa 11 w/c. CpemHuii BepPTHKAILHBIA TpaguEHT

TEeMIEepaTypbl B IMOrPAHUYHOM CJIOC paBeH 6—:—0,4K/ 1004 .
Z

OmnpenenuTh BEIMYMHY M HampaBieHHEe (IO OTHOLIEHHIO K
HaIpaBIIEHUIO TeOCTPOGUIECKOTO BETpa) CKOPOCTH BETPa W CHIIBI
TypOyneHTHOro TpeHus Ha Beicotax 150 M, 400 M u 800 M, BBICOTY
norpanuyHoro cios (u3 yciosus aH =), a Takke cpegHee 1o
BBICOTE 3HaueHHWe Kod(dunueHTta TypOymeHTHOCTH. [Ipm pacuerax
npuasite o =13xe [/, T = 273K .

Bapuanm 4. I'opru30HTaNIbHBIA I'PaJiueHT AABJICHUS Ha IIUPOTE
50° B mpenenax MOrPaHUYHOIO cJosi aTMoc(epbl He MEHsSeTcsl C
BbicoTON U coctaBisier 2 T1la/100 kM. IIpu sToM naBneHue yoOniBaeT
c tora Ha ceep. Cunrtas KOIQOUIMEHT TypOYJIEHTHOCTU
MOCTOSHHBIM 110 BBICOTE, ONPENETUTh BEIMYMHY M HalpaBieHHE
CKOPOCTH BeTpa W CHJIBI TypOyjleHTHOro TpeHus Ha BbicoTax 100,
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500 u 1000 M. PaccuntaTe BBICOTY MOrPaHUYHOIO CJIOS M 3HAUYEHUE
CPEIHETO0 MO BBHICOTE KO3(PQUIIMEHTa TYpOYICHTHOCTU. Pacuersr
MPOM3BECTH U YCIOBUH CTpaTU(HKALNHK, XapaKTepPU3yeMbIX
3HaYCHUEM CPEIHEr0 BEPTHKAIBHOIO TpagdeHTa TeMIIepaTyphl

% = —0,5K /100 . Hpunsts p =1,3ke [ m°, T =280K.

Tema 6. CTraunoHapHbId, TOPU30HTAIbLHO-0IHOPOAHBIIH
npu3eMHblii  caoii. Moaejab, 0CHOBAHHAsI HA TeOPHU MOAO0USA
(moxenb Monuna-O0yxoBa).

Konmponwvnsie eonpocut

1. Tlo KakoMy YCJIOBHIO OIpaHMYUBAETCS TONIIMHA CIIOS
BO3/yXa VY TIOACTHJIAIONICH MOBEPXHOCTH, HAa3bIBAEMOTO
MPU3EMHBIM CJI0EM aTMOC(hepbI?

2. KakuMu OCHOBHBIMHU CBOMCTBaMH 00JIafIaeT IPU3EMHBIN CII0M
atMocdepb?

3. Kakas xapakTepucTHKa TeEIJIOOOMEHAa OTBEYaeT 3a
KaueCTBEHHBIHN THIT cTpaThduKanuu (YCIOBUM YCTORYMBOCTH)?

4. Ha3oBuTE COOTBETCTBHE 3HAKa TypOYJIECHTHOr'O ITOTOKA TEIlIa
1 XapakTepa YCTOWIHBOCTH B TIPU3EMHOM CIIO€.

5. Kakoit 0Oe3pasMepHBIH IMMapaMeTp OTpakaeT COOTHOIIICHHE
OUHAMHYECKOTO W TEPMHYECKOro (haKTOpOB, OTBEYAIOMINX 32
WHTEHCHBHOCTh TypOyJIEHTHOro OOMEeHa B TPU3EMHOM CJIO€
atMocdepbr?

6. Ilo xakoMy yCIOBHIO BBIAENSETCS CTpaTU(UKALNA,
xXapakrepu3yemas Kak cTpaTU(UKaIs, ONn3Kas K HeWTpambsHONU?

7. Kax u3mensiercst ¢ BEICOTON KO3(PPHUIHEHT TypOyIEHTHOCTH B
MIPU3EMHOM CJI0€ aTMOC(hephl P HEUTPATEHON CTPAaTU(HUKAITIH?

8. Ilpm xakoil crpaTuduKanuu BePTHUKAIBHBIE MPOGOUIH
CKOpOCTH BeTpa M YAEIbHOH BIAXKHOCTH BOJSHOTO Tapa
XapaKTepPHU3yIOTCS JIOTapU(PMUIECKON 3aBUCIMOCTHIO?

Cooepircanue pabomui
HwxkHsAss vacte mnorpaHu4Horo cios atmocdepsl BOIU3H
MOJCTUIIAIONIEH MOBEPXHOCTH MPEICTABISET OCOOBIM WMHTEpEC NpH
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W3YyYEHHH METEOPOJIOTHYECKHUX TmporeccoB. IMeHHo B 3TO# obnacTtu
MPOTEKAIOT TIPOIECChl, B PE3yJIbTaTe KOTOPHIX (OpMUPYIOTCS
yCIIOBUSL JUIS OOMEHAa KOJIMYECTBOM TeIJla W BIIATH aTMOCQEpHl C
MOACTUIAIOIIEN TOBEPXHOCTHIO.

VYrpoueHuss ypaBHEHUH, KOTOPbIE JOINYCTHMBI B IIPU3EMHOM
CIIO€, TIO3BOJISIIOT MOJTYYHUTh SBHBIC (DYHKIIMOHATBHBIC CBS3H MEXKIY
HCKOMBIMH BEIIMYMHaAMU u OIpeACIAOIIUMU napamMeTrpaMmu
(maHHBIMM HAOJFOJCHUI), UMEIOIIMMHU HATJISIHBIA, YIOOHBIN IS
aHaJin3a u pacyera BU/I.

BrinmonHuth BBIBOJI  YpaBHEHUH s CTallMOHAPHOTO,
TOPU30HTAIBHO-0THOPOAHOrO Mpu3eMHoro cios. ChopMmynupoBaTh
OCHOBHOE YCIIOBHE, KOTOpPOE JOJKHO BBIMOJHATHCS B Ipeaenax
MIPUEMHOTO CIOS. 3amucaTth COOTHOIIEHHE, MO3BOJISIONIEE CHENaTh
OLCHKY TOJHIWHBI ITPU3EMHOI'O CJIOA.

Hcnone3ys Il-teopemy aHain3a pasMEpHOCTEH IMOIYYUTh
o0ImMii BUA 3aBUCUMOCTH Kod(pduIHeHTa TypOyJIeHTHOCTH OT
OIIPENENAIOMNX MMapaMeTPOB. 3amucaTh YaCTHBIE SBHBIE BUABI 3TOU
3aBHCHMOCTH  TPW  Pa3iMYHBIX  YCIOBHSIX  CTpaTH(UKAINH
(meitTpanbHOM, OMU3KOW K HEHTPaJbHOH, CHIBHOW YCTOWYHMBOCTH,
CBOOOIHOW KOHBEKITHH ).

Jlnst pa3muvHBIX YCIOBUH CTpaTH(OUKAIIMH BBIBECTH (HOPMYIIBI
JUIE  BEPTHKANBHBIX  Mpoduied  pa3IuYHBIX  METEOBEIWYHH.
BBINTOTHUTE aHAIN3 3TUX 3aBUCUMOCTEN.

Jatp ompeneneHue BeNMYMHE, HA3bIBAEMOW IapaMeTpoM
epoxoBaToCcTH. [[0SICHUTE MPaKTHYECKYIO MPOIENYPY ONpENeIeHuUs
YHCIIEHHBIX 3HAYEHWH OTOW BENWYUHBI, WCHONB3YS PHCYHOK,
AQHAJIOTUYHBIN pUCYHKY 11.

Wznoxute mporenypy pacuéra 3HaUYeHHWH MaciiTada UIWHBI
MonnHa-O0yx0Ba, KacaTelbHOTO HANPSKEHHUS Ha TOJCTHIIAOIICH
TOBEPXHOCTH W TYpOYJIEHTHBIX IMOTOKOB TEIUIa M BOMISHOTO Iapa,
WCIONBb3Yys JaHHBIC TPAJAUEHTHBIX METEOPOIOTHUSCKUX HAOIIOISHHIH
B MIPU3EMHOM CIIO€.

28



y=Inz
2,0

Puc.11. Ilpumep pucyHKa Ui ONpeneseHHs] KOHKPETHOM BETUYHHBI
napamerpa IepoXOBaTOCTH.

BremonauTe TpeGyeMbie B 3aaHUN PACUYETHI, UCIONB3YS AaHHBIC

NMPEIIOKCHHOIO BapHaHTa 3aJiadu.

3agaum Kk Teme 6

Bapuanm 1. PaccuntaTh HampspKkeHUE TypOYJIEHTHOTO TPEHUS,
TypOyJIEHTHBIC TIOTOKH TeIIa W BJIAarW B MPU3EMHOM CJIOE, a TaKKe
3HaueHne Kod(pdummenta TypOyiaeHTHOCTH Ha BbicoTe 10 M,
UCIIOJIB3YS CIIEAYIONIHME JaHHbIC TPAIUECHTHBIX U3MepeHHii (Tab.1):

Ta6muma Nel.
Z| M 1,0 5,0
u| m/c 4.5 5,8
t]°C 18,0 175
g | %o 8,2 7,6

Ipu pacuerax npunsts B =2,0; p=13xe/n*; T =290K .
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Bapuanm 2. Onpenenutb CKOPOCTb HCHAPEHHsI B MPU3EMHOM
clloe, 3HAaueHUs CKOPOCTH BETpa, TEMIIEpaTypbl, MacCOBOH 0NN
BOJISIHOTO TIapa, a TakkKe 3HaueHue Kod((uIMeHTa TypOyIeHTHOCTH
Ha BbicoTe 10 M, HCHONB3yS CIENYIONINE NaHHBIE TPaguEHTHBIX
u3MepeHuii (tad.2):

Tab6muma Ne?2,
z M 1,0 4,0
u M/C 6,5 7.5
t °C 22,0 21,4
q %o 12,0 10,4

Bapuanm 3. Onpenenuth MIEPOXOBATOCTh MOJICTHIIAIONICH
MTOBEPXHOCTH, JUHAMHYECKYIO CKOPOCTh M TYpOYJIEHTHBIA IOTOK
BIIaTU B TMPU3EMHOM CJIO€, UCIONB3yS CICAYIOIINE JIAaHHBIC
rpaJMeHTHBIX HaOmoaeHui (Tab.3):

Tabmuna Ne3.

M | 05| 10| 20 | 40| 80
mc| 35 | 42 | 45 | 54 | 59
q| % |141|136 131|124 | 118

TI10THOCTE BO3IyXa TpHHATH paBHOi 1,3 kr/m®. IIpuMeHuTH
rpaduyeckuii METOJ] peIIeHUsI.

Bapuanm 4. OnpenenuTh IIEPOXOBATOCTh IOACTHIIAFOIIEH
MOBEPXHOCTH, KO3()(UUIUEHT TypOysieHTHocTH Ha BeicoTe 10 M,
HanpspKeHHe TypOyJeHTHOrOo TpPEHHsT M CKOPOCTb HCIApeHHs B
MPU3EMHOM CJIO€, HCIIONB3Ysl JaHHBbIE TPaJUEHTHBIX HAOIIOACHUN
(Tab.4):

Tab6muma Ne4.
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Z| M 05| 10 | 20 | 50 | 10,0
ulwme| 22 | 26 | 28 | 33 | 36
q| % | 18,0 | 17,2 | 16,6 | 15,7 | 15,0

[I10THOCTH BO3MyXa NpHHATH paBHOH 1,3kr/m°. ITIpuMeHHTH
rpaduyeckuii crocod peuieHus.

Tema 7. HecraumonapHpie nNpouecchl B MOrpaHHYHOM
cioe atMmocgepnl. CyTouHbIii X0 TeMmIepaTypbl BO3AyXa.
HouHoe noHuskeHne TeMnepaTypbl NIOBEPXHOCTH MOYBBI.

Koumponwvnuie éonpocuoi

1. YUem KoMIIeHCHpyeTCS CYMMAapHBI IIOTOK pajJualud Ha
MTOICTUJIAIONIEH TTOBEPXHOCTH?

2. Onwmmute mporiecc (pOPMHUPOBAHUS CYTOYHBIX KOJEOAHMH
METE03/IEMEHTOB BOJIM3H MOACTHIIAIOIIEH TTOBEPXHOCTH.

4. KakoBbl MeXaHU3Mbl II€pelaud CYTOUHBIX W3MEHEHU
TEeMIepaTypsl TOACTHIAIONIEH ITOBEPXHOCTH B aTtMocdepy H B
MO4YBY?

5. UeMm OrpaHM4yuBaEeTCsi BBICOTA PACHPOCTPAHEHUS CYTOYHBIX
Kose0aHmil TeMnepaTypsl B aTMochepe?

6. Kak coorHOcATCS Mexmy co0Oil MOMEHTHI HACTYILTEHUS
MaKCHUMAaJIbHBIX YHCJICHHBIX 3HA4YE€HUH paIualMoHHOro OanaHca U
TEMIIEPATYpPbl Ha MOACTUIAIONICH MOBEPXHOCTU?

7. I'me B mporiecce CyTOYHBIX KoNeOaHMid paHbIe HaOIOgaeTCs
MaKCHUMaJIbHasl TEMIIEPaTypa, Ha MOJICTUJIAIOMICH MOBEPXHOCTH WM
Ha BbIcoTe 100 MerpoB?

8. Kax ¢ BBICOTOH MEHseTCS aMIUINTy/Jja CyTOYHBIX KOIIeOaHHi
TeMIIepaTypbl Bo3ayxa?

9. Kak BIMfIOT Ha CyTOYHBIE KOJEOaHUS TeMIepaTyphl
¢u3nveckre CBOMCTBa Cpedbl, HaJ KOTopodH dopMupyercs
BO3IYILHBIN OTOK?

10. Kakme mnpouecchl ONpeensioT HOYHOE IOHIKEHHE
TEeMIIepaTypbl TOACTHIIAIONICH TOBEPXHOCTH?
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11. Tlpm kakux YycHoBUSX B aTMocdepe BBIXOJIaKHBaHHUE
MOBEPXHOCTH OyAET MaKCUMAIIbHBIM?

Cooepoicanue pabomot

HazoBute IMPUYNHBI  JIOKAJIbHBIX BPEMCHHBIX W3MEHEHUMN
METEOpOJIOrHYECKUX TapaMeTpOB B MOTPAHHMYHOM CIIO€ aTMOC(EpHI.
KaxkxoBa nmpuunHa UX CyTOYHBIX TEPUOANYECKUX U3MEHEHUI?

[IpuBeanTe KauecTBEHHOE OMHMCAHUE W3MEHEHUH (QH3MUYECKUX
BEJIMYMH, YYaCTBYIOUIMX B IpPOIIECCE, C YUYETOM UX B3aMMOCBS3EH B
TEUCHUE BCEro Iepuoja CYTOYHBIX KojeOaHuit. OTMeThTe, ueM
OTpaHMYMBAETCS BEPXHUH YPOBEHb DPa3BUTHS TpoIllecca CyTOYHOTO
XO0Zla TeMIepaTyphl. 3alHIIUTE CUCTEMY ypPaBHEHHH, OTpakaroIlux
BPEMCHHBIC USMCHCHU 3TUX BCIIMYUH.

UznoxuTe MocTaHOBKY 3a/ladd CyTOYHOTO XOJ[a TEMIepaTyphl
BO3/lyXa B TMOTPAaHWYHOM CJIoe aTMocepbl ¢  YIPOIIEHHUSIMH,
KaCcarommuMucs JANHAMHWNYCCKUX XapaKTEPUCTUK mmpouecca u
CYTOYHOTO  XOfa paaualloHHOro 0OajaHca  TOACTHJIAIOIIEH
MTOBEPXHOCTH.

Cnemaiite  HeoOXoamMmble  TIpeoOpa3oBaHUS  YpaBHEHUH,
M3TIOKUTE XOJA UX PEIISHHs, U 3aUIINTe KOHEUHYIO (HOopMyTy I
CYTOYHOI'O X0/ia OTKJIOHEHUN TEeMIIEpaTyphl OT €€ CPEIHECYTOUHOTO
3HAYCHWS.

BrimronauTe MOAPOOHBIN aHANW3 3aBUCHMOCTH I1apaMeTpOB
CYTOYHOTO XO7a TEMIEpaTypsl OT BBICOTBI U OT (HUINIECKUX
CBOWCTB aTMOc(hepsl U MOACTIIIAONIEH MTOBEpXHOCTH. OTMEThTE, Kak
coOTHOCATCA (ha3bl CYTOYHBIX KOneOaHWil TypOyJIEeHTHOrO ITOTOKa
Temsla W TEMIepaTypsl TOBEpXHOCTH ¢ (a3oi  KomeOaHMit
paauanmoHHoro Gamanca. OOpaTuTh BHUMaHHE HAa 3aBUCUMOCTH OT
BBICOTHI (Da3bl CyTOUHBIX KOJIEOaHUI TeMIepaTyphl.

Wznoxure 3amady O HOYHOM TIOHWKEHHW TEMIIEpaTyphl
MTOJICTHIIAIONIEH TOBEPXHOCTH.

BremonauTe TpeOyeMbie B 3a1aHUU PACUETHI, UCTIONb3YS TaHHBIC
MIPEUIOKEHHOTO BapHaHTa 3a][ayu.

Nzobpaszute Ha Tpadukax CYTOYHBIA XOJI XapaKTEPUCTHK
rporiecca:

a) paJiMallMOHHOTO OalaHca,

0) OTKJIOHEHMH TeMIIepaTyphl OT €€ CPEAHECYTOYHOT O 3HAUCHHS
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Ha NOoJCTUIAIONIEN TOBEPXHOCTH;

B) OTKJIOHEHUH TEMIIepaTypbl OT €€ CPEeAHECYTOYHOTO 3HAUCHHS
Ha 3aJJaHHbIX B YCJIOBUHU 33J]a41 JBYX BBICOTaX.

1. 1o nanHBIM TAb1.5, COOTBETCTBYIOIIMM Batemy BapuaHnry,

paccynTaTh U IOCTPOUTH:

a) CyTOYHBIM X0 TeMIIEpaTyphl BO3yXa Ha JIBYX BBICOTAX;

0) CyTOUYHBII X0 TypOYJICHTHOTO MOTOKA TEIIA Y TIOBEPXHOCTH.

2. OnpenenuTsb:

a) BpeMs HACTYIUICHHSI MAKCHMAJIHOTO 3HAYEHHsI TEMIIepaTyphl
U TypOYJIGHTHOTO [TOTOKA TerIa;

0) BBICOTY TEIJIOBOTO MIOTPAHUYHOTO CJIOS, PUHSB, YTO HA 3TOH
BBICOTE aMIUIMTYyAa KojebaHuit TemmepaTypbl B 20 pa3 MeHbIE
aMIUTATY/IBI KosieOaHui Ha moBepxHOCTH (n=20).

Taomuma N5,
No A P k B
Bap R ) 0 2 ) Cocros r,(9)| 2(u) T(C)
nan | (Bmlm®) (Bmln®) (m°/c) Hue
MTOYBBI
Ta
Cnabo
10 25
' 40 30 ° yRi 30 1300 | 20
Xoporio
20 18
2 15
3 200 130 2 Cyxas 20 150 13
4 450 350 10 CHH; o 380 5 30
R 150 | 25

3. [Ipoananu3upoBaTh NOITY4YEHHbBIE PE3YIILTATHI.
Pacuerbl cyTouHOr0 X0/a BBINONHATH C HMHTEPBAIOM BPEMEHU B
2 gaca. [Ipu moctpoennu rpa)ukoB OTKIAIbIBATh ACTPOHOMHYECKOE
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BpeMsL.

Tema 8. Buusinne OapOKJIMHHBLIX YCJIOBHA B
armocdepe Ha popMHupPOBaAHME HUPKYJIAUUU CKOPOCTH IO
JKHAKOMY 3aMKHYTOMY KOHTYPY.

Konmponwvnsie eonpocut

1. B uém pasznuune 0apoTpOIHOro u O0ApOKIMHHOIO COCTOSHUMN
atMochepb?

2. Kak BBITTISAUT B3aMMHOE PACHOJIOKEHHE M300apUyYecKuX U
M30TEPMUYECKUX TMOBEPXHOCTeW (MMM w300ap W M30TEPM Ha
CHHONTHYECKMX KapTax) B aTrmochepe mpu OapOTPONHBIX U
0apOKIIMHHBIX YCIOBUSIX?

3. B 9éM CMBICIT TTOHSTHS <CKUIKAN» 3aMKHYTHIH KOHTYP?

4. Kakas crna coepiiaer paboTy, KOTopast MOXKET MPUBOIUTH K
Pa3BUTHIO MUPKYISIIAN IO KUAKOMY 3aMKHYTOMY KOHTYpY?

5. HazoBute atrmocdepHBIe MPOMIECCH, O0O0YCIOBICHHBIE
OapOKITMHHBIME YCIOBUSIMH. OOBSICHUTE IPUIHUHBI TAKUX TIPOIIECCOB.

6. Kax nampaBneHne pa3BUTHS OAPOKIMHHON HUPKYJIISIHH TI0
KUAKOMY 3aMKHYTOMY KOHTYPY B TOPH3OHTaJIbHOH WU B
BEPTUKAILHOM IIJIOCKOCTH CBS3aHO C B3aMMHOIN OpHEHTAITEel n300ap
1 H30TepM?

7. Kak HampaBieH BeTep B NPHU3EMHOM (IIPUBOTHOM) CIIOE
aTMocdepbl TP THEBHOM M HOYHOM Opm3e?

8. Kakme ¢m3myeckme  (HaKTOPHI  OTBETCTBEHHBI  3a
(dbopmupoBaHue OpH30BOM IMPKYIANHA ¥ 332 BEPTHKAIBHYIO
TONIIUHY €€ Pa3BUTHS?

Cooepatcanue padomot

Wznoxure coneprkaHne NOHATHS «IUPKYISLUS [0 3aMKHYTOMY
KOHTYPY» W TOSCHUTE, 4YeM <OKHJIKUH KOHTYp» OTJIMYAercst OT
(PMKCHUPOBAHHOTO KOHTYDA.

Cdopmynupyiire Teopemy Tomcona 00 U3MEHEHUH HUPKYIISLUH
0 3aMKHYTOMY JXHMJIKOMY KOHTYypy. BeimomHuTe mnocienyronpme
npeoOpa3oBaHMs, HCIONb3yd YypaBHEHUE IBMXKEHHS JUIS YacTHII
BO3/1yXa B BEKTOPHOH (opMme.

JanHass TemMa mpeanonaraeT JICTANbHBIM aHAIU3 HM3MEHEHUS
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OUPKYISIOUN 32 Cc4€T (axTopa, CBSI3aHHOTO C pabOTOW CHIIBI
0apruecKoro rpaJueHTa BIOIb 3aMKHYTOr'O KOHTYpA.

[lpexxne  Bcero, HEOOXOAWMO  HM3IIOKHTH  (PH3HUYECKOE
coJiep’KaHUe TOHSATHH OapOKIMHHOTO M OapOTPOIHOTO COCTOSHUIMA
atMoceppl. KakoBa B3amMHasi OpWEHTalMsi B IPOCTPAHCTBE
n300apUYecKUX M M30TEPMUUYECKUX TMOBEPXHOCTEH, a Takxke H300ap
W W30TEpPM Ha TOPHU3OHTAJIBHOM TMJIOCKOCTH, JUIS Pa3IHYHBIX
COCTOSIHUM BO3TyXa?

BrimonauTe pUCYHOK, aHAIOTHYHBIA PUCYHKY 12, W HaHecuTe
Ha HEero W30TEePMBbI i 0apOTPOITHON U OAPOKIMHHOW CUTYaI[Ui.

pPo—const

Py —const

0 X

Puc. 12. Tlpumep monst m3o0ap Ui TMOCIEAYIONIEH HIUTIOCTPALIUH
0apoTPONHOI U OAPOKIMHHOMN CUTYAIU.

Caenaiite BbIBOA (GOPMYINBI Ul W3MEHEHHUS LHUPKYSIIUH B
O0apOKIMHHOW 00NacTH TO JKHIKOMY 3aMKHYTOMY KOHTYDY,
COCTOSIIIEMY M3 ABYX M300ap W AByX m3orepM. [Ipoanammsupyiite
CBSI3b HANpPAaBICHHUA HW3MEHEHHs LUPKYJISLUH C YIJIOM MEXAY
HaNpaBJICHUSIMU TPaJeHTa JaBJICHUS M TEMIIEpaTyphl U BBIIIOJHUTE
COOTBETCTBYIOIIME PUCYHKH.

Ucnone3yiite momyueHHble BBIBOABI Ui aHaiuu3a OpH30BOH,
TOPHO-/IOJIMHHOW W MYCCOHHOM IUpPKysiiwid. J{ist ananm3a Opu3oBoit
LUPKYJSIUN MCHOJNB3YHTE CXeMy, NPUBEAEHHYIO Ha pHUCYyHKe 13,
HAHECUTE U30TEPMBbI U HANIPABICHUE LUPKYIISLIUH.
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—A_— cyua _—_— ———-—--Mope —=:B

Puc. 13. Cxema HEBO3MYIIEHHOrO IUIOS JAaBJCHHS JUIsl aHaIKM3a
OpH30BOI LUPKYIALHN.

[Mosiciute mporecc (GopMUPOBAHUS TOPHO-IOJMHHOTO BETPA,
cXeMa KOTOpOro MpuBecHa Ha pUCyHKE 14.

Puc. 14. Cxema ropHO-TOTUHHBIX BETPOB.

Beimonuute TpedyemMble B 3aJaHUU PacuEThl, HCIONb3YS AaHHBIE
MPEATIOKEHHOIO0 BapuaHTa 3a/1a4u.

3agaum k Teme 8.

Bapuanr 1. OnpenenuTs CpeaHIO CKOPOCTh OpH30BOM
LUPKYJSILUH 110 3aMKHYTOMY KOHTYpY uepe3 2 yaca 30 MUHYT 1ocie
€€ BO3HMKHOBEHHUS, €CIM LIHUPKYJSLNS PACIPOCTPAaHUIACh HA CIIOH OT
p1=1005 rlla no p>=980 rlla mo BepTukanu u Ha paccrosHue 50 KM
1o ropuszoHTan. CpeqHUi TOPU3OHTAIBHBIN TPAJUEHT TEMIIEPATYPHI
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paBen 1°C/10 xm.

Bapuant 2. Onpenenutp, Koraa Opu3oBas HUPKYISIUS B CJI0€
Mexny p1=1000 rlla u p,=980 rlla u3MeHHUT HaNpaBICHUE, €CIIU B
23 yaca cpemHssi CKOPOCTh OpH3a ObLIa HAampaBieHa ¢ MOPsI Ha CyIIy
(B ero HWXXHEH YacTH) W paBHa 3 M/C, a pa3HOCTh TEMIIEPATyp
BO3IlyXa HaJ MOPEM U HaJl CyIIeH B TOUKAaX Ha pacCTOSTHUU 110 20 KM
B 00€ CTOpOHBI OT OeperoBoii TMHUM paBHa 5°C.

Bapuant 3. OrmpenenuTs CpegHIOI CKOPOCTh BETpa BIONb
3aMKHYTOT'0 KOHTYpa B cilyuyae Opu30BOW HUPKysAun yepe3 lyuac 30
MUHYT TIOCJIE TOSBJIEHHS pa3HocTh temmeparyp B 7°C Ha
TOPU30HTANBHBIX TPaHMIAX OONACTH IHUPKYJSIHUN, OXBAaThIBAIOMICH
paiion mo 20 kM BriayOb MOpsi U CylM OT OeperoBoii juHuu. [lo
BEPTUKAIN IMPKYJIAIUS 3aXBaThIBaeT cioil ¢ naBienueM 995rlla y
3eMiH 1 Ha BeicoTe 250M ¢ naBrnenuem 975rlla.

Bapuant 4. Onpenenute TOPU3OHTAIBHYIO MPOTSHKEHHOCTH
paiioHa, OXBaThIBAEMOr0 OpW30BOM MHPKYIALWEH, eclu 10
BEpPTHKAJId OHAa OrpaHWuYcHa cjoeM ¢ ngaBiacHueM p1=990 rlla vy
TTOICTUJIAIONICH TTOBEPXHOCTH M JaBlieHUEM p>=960 rlla, a cpemmsisa
CKOPOCTh TI0 KOHTYpY 4epe3 249aca 30 MHHYT TOCIE BOSHUKHOBEHUS
pa3Hoctu TeMiiepatyp B 6°C cocTaBuiia BEIHYHUHY 8 M/C.

Tema 9. Biausinue Bpamenusi 3eMiln Ha H3MeHEHHe
HMPKYJISIIHUA CKOPOCTH 10 3aMKHYTOMY KH/IKOMY KOHTYPY.

Konmponwvnuie éonpocui

1. IlpuBeaute mDpUMEPBl METEOPOIOTHYECKUX CHUCTEM C
LUPKYJSIUEH B TOPU30HTAIBHOM IITOCKOCTH.

2. B uéMm omnnMuMe KOHTYypa, HAa3bIBAEMOIO <(OKHIKHUMY», OT
IIPOCTOr0 KOHTYpA.

3. Kakue wu3MeHEHHMS NPOUCXOIAT C KHUIKAM 3aMKHYTBIM
KOHTYpOM B  TOPHU3OHTaJbHOM IIJIOCKOCTH  BOKPYr  LEHTpa
MOHMKEHHOT'0 JaBJICHUSI B HIDKHEW 9acTH aTMocdepbl?

4. Kak Oyzmer M3MEHSATHCS IUIOLIA]b, OXBAaThIBAEMas XHIKUM
KOHTYpPOM, IIPH HOJOKUTEIBHOM IUIOCKOH IUBEPTEHIIMH CKOPOCTH
BeTpa BHYTPHU KOHTYpa?

5. B xakoMm HampaBieHuW (IO YacOBOH CTpENIKE HJIM NPOTHB
4acoBOH cTpenke) OyneT pa3BUBATHCS LHUPKYJSILUS 10 3aMKHYTOMY
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KUJAKOMY KOHTYPY B  00JacTM C TIOHWXKCHHBIM J[aBJICHUEM B
CEBEpHOM MoNymapun?

6. Kax u3MeHuTCSl MpOeKITus Ha IIOCKOCTh AKBAaTOpa IO,
OXBaTHIBAEMON XKHUIKAM KOHTYpPOM, IIPH €ro IEpeMEIICHUH II0
MOBEPXHOCTH 3eMJIM OT BBHICOKHX IIUPOT K HU3KUM?

7. Kak Oyzmer MeHATbCS LMKIOHMYECKAs IUPKYJSIIMS T10
KUJIKOMY  3aMKHYTOMY  KOHTYPY B BO3AYIIHOM  Macce,
TepeMEIIaroNIeicss B CEBEPHOM IONYIIAPUHA OT BBICOKHUX IMHPOT K
HU3KUM?

8. B uém omimMune MUHAMUKH LUPKYJIAIHOHHBIX TMPOIIECCOB,
CBSI3aHHBIX C BJMSHUEM BpAICHUS 3€MJIA, B CEBEPHOM M IOKHOM
MONTyImapusx?

Cooepoicanue pabomot

N3noxure conepxaHue MOHATUS «UAPKYJSIIUS [0 3aMKHYTOMY
KOHTYPY» H IIOJACHHUTCE, qeM (()KPI,Z];KHI:I KOHTYpP» OTJIMNYaACTCA OT
(hMKCHUPOBAHHOTO KOHTYpA.

Chopmynupytite Teopemy ToMcoHa 00 M3MEHCHUH [UPKYIISIIIH
[0 3aMKHYTOMY >KHIKOMY KOHTYpy. BbImomHHTE mociemyromume
npeobpa3oBaHMs, WCIONB3YS ypaBHEHHWE IBWKEHHA [UISI YaCTHII
BO3/yXa B BEKTOPHO#M (opme.

[anHasg Tema mpennonaraeT IeTaldbHbIM aHaNU3 HU3MEHEHMS
OUPKYJSAIUN 32 CU€T QakTopa, CBSI3aHHOIO C pPabOTOW CHIIBI
Kopwuonuca B1onp 3aMKHYTOr0 KOHTYpA.

BemoaHUTE BBIBOJI OKOHYATENHHOH (GOpPMYJBI sl pacyéra
M3MEHEHHUS UUPKYJSIIUA TI0 KUAKOMY 3aMKHYTOMY KOHTYpY,
00yCIIOBIIEHHOTO BIMSIHUEM BpaIlleHHs 3eMii. BEBIpa3uTth CBs3b
MEXKIy IUIOMAAbI0 S, 0XBaThIBAEMON KOHTYPOM, U €€ MpOeKIner So
Ha IUTOCKOCTh JKBaTopa C YYETOM MIMPOTHI MecTa ¢. BwIBOABI
JIOTIONTHUTH TTOSICHEHUSIMHA Ha PUCYHKE.

[IpyMeHNTH BBIBOIBI, BHITEKAIOIIME W3 TOIYYEHHOU (HOPMYIIHI,
JUIA aHaIW3a W3MEHEHHS IUPKYISAIUA TI0 3aMKHYTOMY JKHJIKOMY
KOHTYPY B IBYX CIEIYIOIINX CUTYaIIHSIX.

a) B BosmymHOW Macce, mepemernaromeiicss 0e3 W3MEHEHUs
MHUPOTHl MECTa, BO3MOXKHO H3MEHEHHE IUIOMAJN, OXBaThIBaEMOU
KOHTYpPOM, 3a CU€T IUIOCKOM nauBepreHnwu. [lpu aHanmm3e Takoit
CUTyaIluH LEIecO00pa3HO HCIIONB30BaTh CBI3b MEXIY CKOPOCTHIO
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ds

HU3MCHCHU IL1oOIaan , OXBaThIBAEMOI KOHTYpOM, H IUIOCKOM

dt
IUBEPreHINEN [ — ou +@ , @ IMEHHO:
ox oy
1d 45
S dt

0) Bozgymnas macca mepeMemaercs ¢ M3MEHEHHEM IIHPOTHI
MecTa, HO 0€3 M3MEHEHUsI TUIOMIA U, OXBATHIBAEMON KOHTYPOM.

Oto0Opasure oba ciiydass Ha PUCYHKaX, UCIOJb3ys B Ka4eCTBE
npuMepa pucyHok 15. Ha HEM n300pakeHO MoNoKeHrne BO3AYIIHON
MAacchl ¢ OKpY)KaloluM €€ KOHTYPOM U IUIOMA/BI0 S BHYTPH HETO B
HavaJIbHBIH MOMEHT BPEMEHH.

Puc. 15. [onoxeHre BO3AYIIHOW MACChl C IUIOLIAbI0 S B HAYAIbHBIN
MOMEHT BpPEMEHH.

Beimonuute Tpebyemble B 3aJaHUU PacUEThl, HCIONb3YS AaHHBIC
MPEATIOKEHHOI0 BapuaHTa 3a/1a4u.

3agaum Kk Teme 9.

Bapuanm 1. Bo3gymmHas Macca TmiepeMemaercs  BIOJIb
IMIPOTHOTO KPyra Ha MIUPOTE (p=58° . Ilox BIMsSHHEM IMOHUKEHHOI'O
JABJICHUS B IIEHTPE 00JIACTH HAOIIOIAETCS CXOJIUMOCTh BO3IYIIHOTO
MOTOKa CO CpelHed BEIMYMHOM IJIOCKOW AMBEPreHIUH, PaBHOU
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D=-0,2510° c¢*. Onpenenuts CpeHIOW BENTHYHHY CKOPOCTH
OUPKYISIUH yepe3 12 yacoB mocie Havyana e€ pa3BUTHsI IO KOHTYPY
paauyca R=500km.

Bapuanm 2. BosnymHas Macca B CEBEPHOM  IONYIIAPHU
cMecTHIach B TedeHHe CyTok ¢ mmpoTsl 60° Ha mmpory 55° .
OLEHUTH CPEAHIOI0 CKOPOCTh IIUPKYJISIINUU 110 )KUAKOMY 3aMKHYTOMY
KOHTYpPY ¢ pamuycoM R=500kM 3a 3TO BpeMs, €CiIHM ILIOIIAIb,
OXBaTbIBaeMasi KOHTYPOM, TIPH 3TOM HE U3MEHHUIIACh.

Bapuanm 3. Tlpm [BWKeHWHM BO3AYIIHOW MacChl ¢
MOBBIIIICHHBIM JIaBJICHUEM B €€ IEHTpaJlbHOH 00JacTH BJIOJb
mmpotHoro kpyra  =50° HabII0gaeTcs pacxoIuMocThb
BO3JYIIHOIO IIOTOKA C IIOJOXKHUTEIBbHOM IIJIOCKOM JMBEPIrEHIIUEN,
paBuoii D =0,3-10° ¢*. OnpenenuTs cpeHIO0 BEIMUMHY CKOPOCTH
IUPKYISITUHY depe3 16 gacoB mocie Hadaga e€ pa3BUTHI 110 KOHTYPY
pammyca R=400xm.

Bapuanm 4. OueHUTH CPETHIOID CKOPOCTh IHUPKYISIIHH TI0
KUIKOMY  3aMKHYTOMY  KOHTYpy ¢  pagmycoM  R=500xmM,
OKpYXKAIOIEeMy BO3AYIITHYIO MacCy, TEPEMECTHBITYIOCS 3a 24 Jaca ¢
mmporsl 0=50° Ha mmpory ¢=55° . Ilnomame, oxBaThIBacMas
KOHTYPOM, TIPH 3TOM HE U3MEHHIIACH.

Tema 10. Tpanchopmauusi CcBOICTB BO3IYIIHOIO
NOTOKA MNPH €ro IepeMelleHMH HA IOACTHJIAOILYIO
IOBEPXHOCTD ¢ H3MEHHMBUIMMHCS CBOCTBAMHU.

Konmponwvnuie 6onpocui

1. Kako#i ¢hu3uueckuii mporecc B METEOPOIIOTUN OTPaKaeTcsl B
MOHATHH «TpaHc(hOpMaLusD» B IOTPAHUIHOM Clloe aTMoc(hephl?

2. Kakue crnaraemble B ypaBHEHHUSIX MPUTOKOB TEIJIa WIM BJIAru
00s13aTEeNbHO JOMKHBI OBITH YYTEHbl MNpPHU PELIEHWH 33434yl O
TpaHchOpMaLK TeMIIEpaTyphbl 1 MacCOBOM JIOJIM BOISHOrO mapa?

3. Kakue mnpouecchl ydacTBYIOT B YCTaHOBJIEHHM OajiaHca
NPUTOKOB TEIUIA MJIM BJArd B BO3AYIIHBIX YacTULAX IPH
CTaLlMOHAPHBIX YCIOBUSX TpaHCHopMaryu ?

4. Uto Takoe BHYTPEHHUH cIIol TpaHChOopMaIiu?

5. Yem orpaHMymMBaeTcs BBICOTA CIOS TpaHCPOPMALMH IOJeH
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TeMIEepaTypsl MU BIAKHOCTH BO3IyXa IMpH NEPEXOAe €ro ¢ OJHOU
MOJCTUJIAIONIEH IMOBEpXHOCTM HA IIOBEPXHOCTh C  JPYTUMHU
cBoiicTBaMu?

6. Kak MeHSIOTCS JOMONHUTEIbHBIE TYPOYJIEHTHBIE MOTOKU
Tella W BJAard HaJ HOBOM IMOJACTWIANOIIEH IIOBEPXHOCTBIO IIPU
yaaJieHU! OT €€ TPAaHUIIBI CO CTapOil TOBEPXHOCTHIO?

7. Ilpy KakoM HaIIpaBJIIEHUH BETPa IO OTHOLICHHIO K CTOPOHAM
MPSIMOYTOJIBHOTO ~ OacceliHa WJIM OpOIIAEMOro yd4acTKa 3eMIld
CyMMapHOE HCIIapeHHe C €ro MOBEPXHOCTH OyJeT MaKCUMaIbHbIM?

8. [IpuBenute MIpUMEpPHI o0pazoBaHus TYMaHOB,
00YCJIOBJICHHBIX IMPOIECCOM TpaHc(OpMaIluu, U JaiTe 00bSICHEHHUE
3THUM SIBJICHUSIM.

Cooepoicanue pabomot

B kypcoBoii paboTe 1Mo JaHHOW TeMe JOJKHO OBITh H3JI0KEHO
(duznvecKoe oNMucaHne, MaTeMaTrueckas GOpMyJIMpPOBKa U pellieHne
OMHOM ™3 3a7ad OOIIEro paszena JUHAMHUYECKOW METCOpOJIOTHH,
MOCBSIIEHHOTO ~ W3YYEHHIO  TOPHU3OHTAIBHO  HEOJHOPOIHBIX
MIPOIIECCOB B aTMOcdepe.

HaiiTe  omucaHue — mporecca, — XapakKTepU3yeMoro  Kak
TpaHcopManys BO3AYIIHOTO TIOTOKa B IOTPAHUYHOM  CIIOE
atMocdepbl. YKaxkdTe, MEKAYy KaKUMH JBYyMS IporeccaMu
yCTaHaBIIMBAeTCA OallaHC P CTAITMOHAPHBIX YCIOBHSIX.

[IpuBenuTe KOHKpPETHBIE WIPUMEPHI TAKUX MPOIECCOB, WX
JIeTaqbHOe — OonucaHue. M3mokWTe Te  CIEeNCTBUS, KOTOpBIE
MIPEICTABIIAIOT HHTEPEC KaK JJISi METEOPOIOTHIECKIX MPOTHO30B, TaK
U AN OPOU3BOJACTBEHHOW — WJIM CENIbCKOX 0351 CTBEHHOMN
JeSITeTHHOCTH.

ChopmynmupyiiTe MaTEeMaTHYeCKyl0 TIOCTAHOBKY 3aJadd O
TpaHcpopManmuu TONEH TeMImepaTypsl H  BIKHOCTH, KOT/a
BO3IyIIHAs Macca TIepeMemaercs C OJHOH  IOJCTHIIAOIIEH
MOBEPXHOCTH Ha JpPYryld, C pe3Ko W3MEHUBIIUMKCS Ha Hel
3HAYEHHUSAMH METEOPOJIOTHIECKUX ITapaMeTpOB.

BremmonHuTEe TOSACHSIONIMI PUCYHOK, HUCHONB3YsS B KavecTBE
puMepa cxemy, H300pax€HHYI0 Ha pucyHke 16.
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Puc.16. Cxema 1 HaHeceHHMs Ha Heé BCeX HEOOXOIMMBIX
XapaKTEePUCTHK, YIACTBYIOIIMX B 3ajia4e O TpaHC(HOPMAIIMK TEMIIEpaTypbl U
BJIAKHOCTH.

VYKaxkuTe YIpOIIEeHHs, MNpU KOTOPBIX pElIaercs 3ajaya u
HCO6XOHI/IMBIC T'paHUYHBIC YCIIOBUA. OTMeTBTe, YEM OrpaHNYNBACTCIA
BEPXHUI ypOBEHb Pa3BUTHS mpoliecca TpaHchopMmaiuu. M3moxure
MOCTIEIOBATENFHOCTE MaTeMaTHYeCKUX TPeoOpa3oBaHU B XOe
pelIeHusl ypaBHEHHSI U ero KOHEYHBIH pe3yabTarT.

[TosicHnTe, KaK MOXKHO TOJMYYHTH BBIPAXKEHUE IS OMpeeseHIs
TypOYJEHTHBIX IIOTOKOB KOJIMYECTBA TEIUIA M BOJSMHOTO Mapa C
MTOJICTHUIIAONIEH TTOBEPXHOCTH. BBITONMHWUTE aHadN3 3aBUCHMOCTH
9TUX XapaKTEPUCTHK OT OMPEIEISIONNX MapaMeTpoB IpoIrecca.

BremonauTe TpeGyeMble B 3aJaHUN PACUYETHI, HCIIONB3YS JaHHBIE
MPEUIOKEHHOTO BapHaHTa 3a[ayuu.

3anauu Kk Teme 10.

Bapuanm 1. Byner nu o0pa3oBBIBaThCSI TyMaH B BO3AyX€ Ha
YpOBHE 6 M IOCIEe TOro, Kak OH mpoiiaer 20 KM HaJa MOpEM, €CIu
pacmpeneneHue €ero TeMIeparypbl M BIAKHOCTH  Haja CyLIeH

° 14
OIHKCHIBAJIOCH COOTBETCTBEHHO: T,(z2)=+9°C-0,1z*

0,(2) =31%0-0,22°**, a rtemmneparypa nosepxuocts Mops -2°C.
Koo¢duiuent TypOyIeHTHOCTH W CKOPOCTH BETpa Ha BBHICOTE 1M
cooTBeTcTBeHHO paBHbI 0,1M%/c n 10m/c.

Ornpenenuts TONIIUHY TPaHCPOPMHUPOBAHHOTO CJIOS HA ITOM
PACCTOSIHUMM, TIPHHSB 34 €r0 BEPXHIOK TPAHUILY YPOBEHD, HA KOTOPOM
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T(z)-T,(2)

=0,05
To _T1 (O)

Bapuanm 2. Onpenenutb TypOYJEHTHBIH IOTOK Temja Ha
paccrosHuM 5 KM OT Oepera HaJ BOJHOW MOBEPXHOCTBIO C
temmnepatypoit 15°C, ecnu TemmepaTypa BO3IYLIHOM Macchl Haj
cymeir 5°C, xo3pduimeHT TypOyJEHTHOCTH M CKOPOCTh BETpa Ha
BEICOTe 1 M paBHBEI cootBeTcTBeHHO 0,5M%c 1M 5 M/c. Tepmudeckas
crpatudukanus HeycroiiumBas. Berep nmyer ¢ cymm Ha mope. Kak
W3MEHHTCS Pe3yNbTaT MPH YCTOHYMBOW cTpaTH(UKaumn?

Bapuanm 3. Kak u3MeHHWTCS OTHOCHTEIbHAs BIIAXHOCTh Ha
BBICOTE 2 M B BO3JIyLITHOW Macce Iociie TOro, Kak OHa mpoiiaer 15 km
HaJ MOpEeM, €Clu HajJ cyluied B Heldl HMEIo MEeCTO Cleayroliee
pacrpeseneHie TeMIepaTyphl U BIAKHOCTH:

T,(z) =+10°C - 0,22°*; q,(z) = 4,8%0-0,62°** .

Temmeparypa mosepxHoctn Mmops  20°C, Kk, =0,8x"/c,
u,=5ml/c.

Uto Takoe BHYTPEHHUU MOTPAaHUYHBIA CIIOH? OT 4Yero 3aBHCHT

ero tonmuHa? OLUEHUTh €€ 10 YCIOBUSIM 3a/1a4H, IPUHSAB, YTO HA €ro
BEpXHEW rpaHulle
T@-T() _g,
To _Tl (0)

Bapuanm 4. PaccuuTaTh CKOPOCTH WCIIAPEHHS C BOJOEMA,
TemrepaTypa noBepxHoctu koroporo 10°C, na paccrossauu 10 kM oT
Oepera, ecnmd Ha HEro IIOCTYNAaeT BO3AYX C CYIIH, WMEIOLIMN
temmepatypy 0°C. KoaddwummeHnt TypOyIeHTHOCTH U CKOpPOCTH
Berpa Ha BhIcOTe | M paBHEI coorBercTBeHHO 0,8 M%c u 8 Mm/c.
Tepmuueckast cTpaTH(UKaLUs paBHOBeCHas. BnakHocTh Bo3myxa
Haza cywel cocraBisuia 60%. Kak m3menurcs u yemy Oyzner paBHa
CKOPOCTh HcrapeHus: Ha paccrosHuu 20 kM ot Oepera? OObsicHUTE
MPUYUHY 3TOTO U3MEHEHUSI.
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COJEPXKAHUE

(0101111 (7 e 21 17 ¢ (R 3
JIITepaTypa . .. .. 4
[IpuMepHBI MePEYeHb KYPCOBBIX PAOOT . ..o v vt ee i ei e aaannn 5
(O1331017 (ST 1Y (<1521 1 - (P 6

Tema 1. J[BmxeHne B cBOOOIHOM aTMocdepe: ycTaHOBUBILEECS
paBHOMEpHOE JIBI)KEHHE B I10JI€ TIPSIMOJTMHENHBIX, MTapajuieNbHBIX n300ap;
paBHOMEpHOE YCTAaHOBUBILIEECS JIBI)KEHHE B I10JI€ KPUBOJIMHEHHBIX n300ap;
WHEPLUMOHHBIE JBWXCHUS; IUKIOCTPOPUIECKUE ABHKEHHSL. . . . . . . . .. . . 4
Tema 2. Vi3MeHeHNe TOPU30HTAIBLHOTO 0APUYECKOr0 IpaueHTa 1
reocTpopuIecKoro BeTpa ¢ BHICOTON (TEpMHUYECKUI BETED).

I'eocTpodmueckast aABEKIHS TEMIEPATYPBL. .. . v v v v v e e e et 12
Tema 3. [ToBEpXHOCTH pa3ziena B aTMOCPEPE . . v v v v vvv e e 15
Tema 4. MHepumoHHbIe IIaHeTapHbIE BOIHBI PoccOu B atMocdepe. .. .. .19
Tema 5. CtanoHapHbIi, TOPU30HTATEHO-OHOPOIHBIN MTOTPAHUYHBIN CIION
aTMOCQephl. THTETPATBHAST MOMEITDB.. « « « « v« v v e eee e e e e e ieeenans 22

Tema 6. CTanioHapHbI, TOPU3OHTATEHO-OAHOPOIHBINA MPU3EMHBINA CIIOM.
Mopenb, OCHOBaHHast Ha Teopuu noaodus (Moaens MounHa-O0yxoBa) . .27
Tema 7. HecranpioHapHsie IpoLECChl B TOIPAaHUYHOM CIIO€ aTMOC(EpBI.
CyTOouHbIH X0 TEMIIepaTyphl Bo3ryxa. HouHoe moHmkeHne TemMneparypsl
TIOBEPXHOCTH TTOUBBI « « « + vt vt et ettt e e e e et e e e e e 31
Tema 8. Bnusinue 6apoKJIMHHBIX YCIOBUI B aTMoc(epe Ha popMHUpOBaHHE
LUPKYJSIIUA CKOPOCTH T10 )KUIKOMY 3aMKHYTOMY KOHTYPY .« .« v v v v 34
Tema 9. Biusiaue Bpamenus 3eMiIn Ha H3MEHEHHE IUPKYIISALINA CKOPOCTH
TI0 3aMKHYTOMY JKHIKOMY KOHTYPY « «« v v v veveene e eenens .37
Tema 10. Tpanchopmaryst CBOMCTB BO3AYIIHOIO MOTOKA MPHU €r0
HepeMeleHHH Ha MOACTUIIAIONTYIO TOBEPXHOCTh ¢ M3MEHUBIINMHUCS
103:70) 7 (o3 101§ P 40
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