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3AT'AJIBHA YACTHUHA

Juciumiina «MeTeoposiorisi 1 KJIIMaToJIOTIsy HAJIEKUTh JO CHCTEMH
MPUPOAHNYO-HAYKOBUX 1 € 00OB’SI3KOBOKO B OCBITHBO-MPOQECIAHINA MiArOTOBII
cryaeHTtiB cnemianbHocTi 101 «Exonorisy. ucummiiga «Meteoposoris 1
KJIIMaTOJIOTIs»  CKIAAAEThCss 3 JIBOX CAMOCTIHHMX KypciB:  po3min |
«Merteopoorish» Ta po3aut I «Knimartonorisy.

Pozmin 1 «Mereoposorisy  BUKIAOAETHCS pa3oM 3  IHIIUMH
3arajibHOOCBITHIMM JAMCHUIUIIHAMM Y TPETBOMY CEMECTPl Ul CTYACHTIB
JAPYroro poKy HaBYAHHS 1 MPU3HAYEHA HAJATH CTYJEHTY OCHOBH TEOPETUYHUX
3HAHb 1 MPAKTUYHMX HABWUYOK, Kl CTaHyTh HOMY B HAroil Mpu BHBYCHHI
CHeiaTbHUX TUCIATIIIH,

Mera pozauty — (QopMyBaHHS Yy  CHCHIATICTIB-CKOJIOTIB  Oa3u
(yHIAMEHTATBHUX 3HAaHb MPO arMocdepy Ta ii B3aEMOIIO 3 MiJCTHIBHOIO
NOBEPXHEHD, METEOPOJIOTIYHUI MOHITOPUHI HA METEOPOJIOTIYHMX CTAHLISX,
HAKOMMYECHHS Ta ONPALFOBaHHS 1H(POpMALli A KIIIMATOJIOTTYHUX JOCTIIKEHb,
a TaKOK sl MarHo3y 1 MPOTHO3Y CTaHy arMOC(EPH 3 METOK BU3HAYCHHS
MOTEHIIATLHOI MOKIIMBOCTI 10 HAKONMWYECHHS IIKIIJIMBUX  BUKUIIB Y
NPU3EMHOMY [IAP1 MOBITPSI.

[Ipeamer BUBYEHHS po3alty «MeTreoposorisy — NOBITPsSHA OOOJOHKA
wiaHeTu — armocgepa, Pi3nuHI mpouecy, skl BIAOYBarOThCA y Wi 000NOHI;
B3aEMO/TiS aTMOC(EpH 3 MIACTUIBHOK TOBEPXHENO.

MeTta METOAMYHMX BKa31BOK — JOMOMOra CTYACHTaM B OIAHYBaHHI
NPAKTUYHOT YaCTMHW IUCUMILTIHA «MeTeoponorisa 1 knimaronorisy (Pozmin 1
«MeTeopotoris )».

B pe3ynbrari BAKOHAHHS NPAKTHYHUX 3aBAAHb CTYICHTH MOBUHHI GMiMu.:

® QAHAI3YBATH PO3MOAUI OCHOBHUX METEOPOJIOTIYHHUX BEJIMYMH Y TPOCTOPI

1 4acl, TPOBOAUTHA MOHITOPHHT aTMOC(EPHOTO MOBITPS,

® BU3HAYATH XapPAKTCPUCTUKHU BOJIOTOCTI,

e BH3HAUATHM THUNH TEMIEPaTypHOi crpatudikamii armochepn Ans
BUSIBJICHHS. YMOB PO3CIFOBaHHS a00 HAKOMWYECHHs 3a0pyAHIOKYHMX
PEUOBHMH y NPU3EMHOMY 1 FPAHUYHOMY IIapax atMocdepu;

® aQHAI3YBATW CKJIAA0BI PAIlalifiHOrO 1 TEMIOBOrO OanaHcy arMocepu Ta
M1JCTUIBHOT MOBEPXHI.

JlaH1 METOMYHI BKA31BKM MICTATH B COOl PO3AUIH 3 HAMBAKIUBIINX TEM
JUCIMIUTIHK. BuBUEHHS 1nHMX TeM mnependayae 3acBOEHHS TEOPETUYHOTO
Marepiany Ta YCHUX BIJIOBIICH HA MUTAHHS JUTsl CAMOIIEPEBIPKH.

HaBeneHni Hmxkue 3aBHaHHS BUKOHYKOTBCS CTYJEHTAMM NI 4ac
ayJUTOPHUX 3aHATh. MakCUMalbHA KUIBKICTh OaliB, SIKy MOE OJEP’KaTH
CTYACHT NpPH BHKOHAHHI NPOrpaMd MNPAKTHYHOTO 3MICTOBHOIO MOJIYJIHO
pozauty I «Meteoposnorisy nucuuimiing — 30 Oati.



3AT'AJIBHI TEOPETUYHI BITOMOCTI

OcHOBHA 3aJa4a €KOJOTrIB — 1€ MOHITOPHHI, OXOPOHAa Ta 3aXUCT
HABKOJIMITHLOTO cepenoBua, 1o0Tto Olochepu. Ha mmaneri 3emis MokHA
BUJIIJTATH TPU TOJIOBHI CEpH, J€ ICHYE KUTTS — 1ie atmocdepa, riapocdepa ta
mitocdepa. ATMocepa — 11e razoBa 000J0HKA 3€MITI, IKA CTAHOBUTH JIIIE OJTHY
MIJTIOHHY YaCTHHY BIJI Macu 3eMHOi Kyil. Y 1id cdepi BiIOyBarOThCS TyKE
BOKJIMBI MPOILIECH Ta SIBHINA, K1 BIUIMBAIOTb HA YMOBHU JKHUTTS HE TIJIbKH
JHOAVHM, aJi€ 1 BChOTO 5KHBOTO HA OBEPXHI 3EMJIL.

Memeoponociss — Hayka npo (Pi3WyH1 TPOLECH Ta sIBUINA B arMocdepi
3emiti, sK1 BIAOYBAKOTBCA Yy B3aEMOJIi 3 36MHOK) MOBEPXHEI 1 KOCMIYHUM
cepenoBumeM.  Meteoponoris  BUBYaE  (I3MYHI  MApaMmeTpu,  SKi
XapaKTEPU3yOTh CTaH arMOC(EpH, 3B’SI30K MK HAMH, (PI3WYHI YMHHHKH, 32
PaXyHOK SIKMX BOHHM 3MIHIOKOTBCS y 4acl Ta B mpocrtopl. Lli mapamerpu
HA3WBAKOTh Memeoponociyvnumu — geudunamvy. TIOHATTS  METEOPONOrTYHOT
BEJIMYMHU 3aCTOCOBYETHCS JUIsl KUTbKICHOI XapaKTEPUCTUKK (PI3UYHOTO CTAHY
atMoc(epu. Lle Taki BenMuMHM, SIK TeMIEpaTrypa MoBITPs, aTMOC(HEPHUIA THCK,
I'YCTHHA Ta BOJIOTICTH MOBITPS, IBUAKICTH Ta HAMTPSAM BITPY Ta 1HLII.

KpiM MeETEOpONOriyHMX BEIMYMH ICHYE TAaKOXK MOHATTS aTtMocQepHe
aBuIlE. Ammocgepne asuuge — e TNEBHAW (I3MUHMI mpouec, SKWH
CYIMPOBO/UKYETBCS PI3KOK0 SIKICHOKO 3MIHOKO cTaHy armocepu. Hanmpukman,
TYMaH, Tp03a, OXeJIeb, XypPTOBUHA, MUJIOBA OYypsi, poca, TaMOpO3b TOLIO.

CyKynHICTE METEOPOJIOTIYHUX BEJIMYMH 1 AaTMOCQEPHUX SIBHIL, SIKA
xapaktepu3ye (13M4HUi cTaH aTMOC(hEepH B MEBHOMY MICIl 1 B IEBHUA MOMEHT
4acy, HA3UBAETHCS HO2000I0.

Bararopiunuii pexxum noroau, skuii GOpMyeThCS B yMOBaX MiACTHIBHOT
NOBEPXHI JAHOTO pailoHy MiJ BIUIMBOM KJIIMAarOyTBOPKOBAJIbHUX YMHHUKIB, a
came: COHAYHOI pamiarii, HUPKYJsHii atMocepu 1 BOJOrooOIry HA3WBAKOTH
KJLMAmom.

ATMocdepHi mpoiecH 1 sSBUIIA MarTh roOanbHuil xapaktep. s ix
BUBUYCHHS 1 nepea0aueHHss HEOOXIIH1 BIAOMOCTI PO CTaH arMoc(epu 1 3€MHOT
nopepxHi mno Bcid muaHeri. Tomy B 1947 poui crTBOpeHO BcecBiTHIO
MeTeoposioriuny opratizamito (BMO). BMO — 1e cnemianizoBaHuil 3aKiiaj
Opranizauii O6’ennannx Hamiii. BoHa 31ificHIOE OOMIH METEOPOIOTTYHUMHU
JaHWMH BCIX KpaiH, CAIAKY€E 3a JOTPUMAHHIM €IMHOT METOMKH CIIOCTEPEKEHD,
TypOy€EThCS MPO MOLWIUPEHHS PE3YJIbTATIB HAYKOBO-METOJAUYHUX JTOCIIIKEHD 1
oOMiH HuMH. [HHmMH cioBamu BMO 00°€mHye 1 KOOPAMHYE 3yCHILIS
METEOPOJIOTIYHUX CIIyKO yCiX KpaiH MIOA0 oOpraHi3amli CHOCTEPEKEHb 3a
NOrOJI0K0 1 KITIMATOM Ta iX 3MIHAMH.



Tema 1: MereopoJioriyHi BeJUYHHH Ta iX BH3HAYCHHS.
Buxopucrannsi  piBHSIHHS  CTaHY aTMOC(EpPHOro
NOBITPA B MeTeopoJiorii. Po3B’s3aHHS NPaKTHYHHX
3224 HA OCHOBI PIBHSIHb CTATUKHU aTMoc(epu

1.1 MeTeopoJioriuHi BeJINYUHHA

@di3uyHMA cTaH aTMOC(EepH XapPaKTEPU3YIOTh KUIBKICHUMH 1 SKICHUMH
napamMeTpaMu. MeTEOopOJIOriyHl  BEJIMYMHU — KIUJIbKICHI  XapaKTEPUCTUKH
¢13udHOro crany armocepu. [0 OCHOBHMX METEOPOJIOTIYHUX BEJIIMYUH
BITHOCATBCS aTMOC(EPHUH THCK, TEMOEPATypa 1 BOJIOTICTh TMOBITPs, BITEP,
XMapHICTh, BUAUMICTB 1 1H.

Temnepamypa noeimpsi B METEOPOJNOrili 3a3BUYail BHU3HAYAETHCS B
rpagycax MUDKHApOJHOI MPAKTUYHOI TEMIIEPaTyPHOi CTOrPaayCHOI LIKalu
Lenscis (t, °C). Ilpu TeopeTHUHUX PO3paxyHKax 4YacTO TemIeparypa MOBITPs
HAJAETHCA B IPalycax TEPMOAMHAMIYHOT TEMIIEPATYPHOI IIKAJM, K1 HA3UBAKOTh
kenbBiHamMu (K). Bigomo, 10 Mi>k UMY MIKaJIaMU 1ICHY€E CITIBBITHOIICHHS

K =(273.16+1)°C~273(1+at),
ae o — Koe(dimieHT 00’ €MHOTO PO3IMIMPEHHS a3y, SKHii JOPIBHIOE %

Y MuHyJIOMy, a y JEJKHX KpaiHaX 1 HWHI BHKOPHUCTOBYIOTBCS TaKOXK
temneparypHi mkanu dapenreiita, Peomropa, PeHkiHa TO1IO.

Temneparypa — 1€ TEPMOAMHAMIYHA  XAPAKTEPHCTHKA  CTaHy
aTMOC(EPHOTO MOBITPS.
Ammocehepruuii muck sBAsie COOOK CHUITY TIIPOCTATUYHOTO TUCKY

NOBITPs, sAKWH i€ Ha oauHuudy mwommHy (1 M?). Y HEpyXOMOMY HOBITpI
L€ MO CyTI Bara BEPTUKAIBHOIO CTOBMA MOBITPS OJUHUYHOIO MEPEPI3y BiA
3a1aHOTO0 PIBHSA 10 BEPXHbOI Mexi armochepu. OAMHHALECIO BUMIPIOBAHHS
armocdeproro tucky B cuctemi SI € ITackans (1 Tla = 1 H/m?). Tlpore, mis
METEOPOJIOTIYHUX PO3PAXYHKIB sl OJWHWLS Maja, TOMYy B METEOPOJIOrii 3a
OCHOBHY OJMHMIIKO BHMIPIOBAHHS THUCKY BBaKarOTh rexkronackanb (1 rlla =
10°Tla = 10° H/M?). s BUMIpIOBaHHS THCKY iHOJI BHKOPHCTOBYIOTE
OapoMeTpH 31 IIKaJaMHU, sIKI TPayipoBaHl B OAMHHLSX, 110 BUKOPUCTOBYBAIACH
panime — mimbapax (M0) abo mMuliMETpax PTYTHOTO CTOBMYMKA (MM PT. CT.).
Mix Ha3BaHUMH OJUHULISIMHU TAKE CITIBBIAHOLICHHS:

I rlla=1 M6 = 0,75 MM pT.CT
Imm pr.cTt = 1,33 rlla

3a HopManbHuil mpuiiHsaTO THCK 1013 TTla a60 760 MM pT. CT.



Bonozicmv nogimpsi Ma€ NEKUIbKA XAPAaKTEPUCTHK, iX HA3MBAKOTh WIE
rIrpOMETPUYHUMHU. J|0 HUX BITHOCATB:

— napuiagbHuil THCK BOAsHOI napu — e (rla);

— napuiaJbHUi THCK HacuueHoi BoAsHOI mapu — E (rlla). Lle rpaHuynHO
MO>KJIMBUI THCK BOASHOI MapW MpW JaHlil Temmeparypl MoBIiTps, e = £ — ue
YMOBA TEPMOJMHAMIYHOI PIBHOBArM, SIKIIO € > F, TO MOYMHAETHCS KOHACHCALS
BOJISIHOI AP, a SKIIO e < [, TO BIIOYBAETbCS BUIAPOBYBAHHS.

— aediuut HacuyeHHs — d (r11a):

d=F—e.

[Tpun HacuueHi e = F.
— TOYKA POCH (1g) — LI TEMIEPATypa NOBITPS, MPH SAKIi (IPH HE3MIHHOMY
atMoc(hepHOMY THCKY) e = E.
— nedinut Toukn pocr — Aty (°C) — 1e pi3HULA MDK TEMIEPATYPOKO
MOBITPS 1 TOUYKOIO POCH
Atg=1—1y4,

— BIJIHOCHA BOJIOTICTh OBITPS — f (%%):
f=(e/E)-100 %.
[Tpn Hacuueni e = F 1 f= 100 %;
— MacoBa YacTka BOASHOI mapu — S (I/T, T/KT, %o). Lle Maca BoasHOI mapu
B OJIMHUII MACH BOJIOTOTO MOBITPS. SIKIIO Maca BOJASHOI MApH BUMIPKOETBCA Y T,

a Maca BOJIOTOIO MOBITPS Y KT, TO 3AJIEKHICTh MI3K MAaCOBOK YaCTKOK BOJSIHO{
napy, ii mapuiaJbHUM THCKOM 1 aTMOC(PEPHUM THCKOM Ma€ BUIJISA

S=0,622-¢/P.
JInst MpakTUYHUX PO3PaxXyHKIB
S=622-¢/P,
T00TO S B npomisie [%o abo r/kr].
— a0CoIIFOTHA BOJIOTICTh — ¢ (/M) — KiJIBKICTh BOASHOI ITAPA B OJUHHII
00’eMy BOJIOTOTO TOBITPs

a=0,8e/(l+ at),

— BIJHOILIEHHS cyMimi — # (I/T, T/KT, %o). Lle BiIHOMEHHS! MacH BOJSHOT
napy B AeSIKOMY 00’€M1 BOJIOrOro MOBITPS A0 MACH CyXOro MOBITPS y TOMY K



00’emMi. BimHowmeHHst cymimi (7, I/Kr) MO>KHA BUPA3UTH 4Yepe3 MapuiaabHUiA
TUCK BOASHOI apu (e) Ta armocepHuid TUCK (F) 32 A0MOMOror Gpopmynu

r=0,622-¢/(P—e).

Bimpom Ha3uBarOTh pyx MOBITPS BIAHOCHO 3¢MHOI MOBEpxHi. Hampsmok
BITPY BU3HAYAETHCS BKA3aHHAM TOi TOUKH FOPHU30HTY, 3BIAKK aMeE BiTep. [loBomi
YacTO Y METEOPOJIOTIYHUX CIOCTEPEKEHHIX HANMPSAMOK HAAAETHCS 32 CTOPOHAMM
CBITY 3 MOAUICHHSAM FOPU30HTY Ha 16 pymMOiB. PymOu M0OKyTh OyTH MOJJOBHHMH
— miBHIYHWH [TH, miBaennuid [ln, cxignmii C Ta 3axigHuid 3 1 NPOMIKHUMH,
Hanpukiaaa, MBHIYHO-CX1qHUI [THC, miBHIYHO-NiBHIYHO-CXiaHUA [THITHC,
3axigHuii-miBAcHHO-3axiaHuil 31113 Tomo. Yacrtime HaOpsIMOK — BITPY
BUPAXAETHCS B rpajaycax. Tak MBHIYHUIA HATPSAMOK BiAnoBiaae 360°, cXiqHuii —
90°, miBaeHHmii — 180° 1 3axigumii — 270°. IlIBMakicTh BITPY 3a3BUYaid
BUMIPIOKOTH B M/C a00 KM/TOJI.

Xmapnicms. B pe3ynbrari KOHACHCALII BOASHOI MapH, SIKU MICTHTHCS B
atMoc(epi, BHHMKAIOTL XMAPU. IXHA CYKYIHICTb, IO CIOCTEPIracThes Ha
HEOECHOMY CKJICNIHHI, YTBOPIOE TaK 3BaHY XMapHICTb. CIOCTEPEKECHHs HaJ
XMApPHICTIO MOJISTal0Th B OLIHII KUJTBKOCTI XMap, BH3HAUEHH1 iXHBOI (opmH,
BUCOTH. OIIHKA KUIBKOCTI XMap BHUKOHYE€ThCS 3a 10-O0albHOK WIKANOKw B
3QIEKHOCTI B CTENEH1 MOKPUTTs HeOa: 0 OaniB BIAMOBIJAE YUCTOMY Bil XMap
HeOy, 10 OamiB — cywisibHIA XMapHOCTI. [IpH crmoCTepekeHHI HaJ XMapamu
BU3HAUYAKOTh iXHKO (GopMy 1 BHI 3riAHO 3 MiKHAPOAHOK MOPQOIOTTYHOK
knacuikamiero xmap. B ocHOBy ii NOKIaACHO JBa MNPU3HAKK. BHUCOTA
pO3TalllyBaHHS XMap 1 X 30BHINIHIA BUIJIsAA. B 3a€KHOCTI B11 BACOTH HUXKHBOT
MEX1 XMap BHIAUISIOTh TPU SPYCH: BEPXHIHN (BHIIE 6 KM), cepeaniit (Bix 2 a0 6
KM) 1 HIDKHIHE (HIDK4e 2 kM). KpiM TOro, BUAUIAIOTE B OCOOJIUBY IPYIy XMapH
BEPTHKAILHOTO PO3BUTKY. IXHS HIDKHS MEKA 3HAXOMMTHCS B HIDKHEOMY SAPYCI
(HI>KYE 2 KM), @ BEPXHsI 4aCTO PO3TAIIOBYETHCS Y BEPXHBOMY SIPYCi. Y BCbOMY
CBITI XMapM Ha3WBaKOTh JIATHHCHKOK MOBOK. J3riAHO 31  3raJaHoro
KIacU(IKALIE€0 HABEIAEMO MOBHI Ta CKOPOYEH1 JIATUHCBHKI 1 YKPaiHChbKI HA3BU
BCIX ()OPM XMap BIAMOBITHOTO SIPYCY:

Xmapu eepxnvoeo spycy:

1. Cirrus (Ci) nepucri,

2. Cirrocumulus (Cc) nmepucTo-Kymnyacri,

3. Cirrostratus (Cs) nepucro-miapyBari.
Xmapu cepeonvoeo sipycy:

1. Altocumulus (Ac) BUCOKO-Kyn4acTi;

2. Altostratus (As) BUCOKO-IIIapyBarTi.

Xmapu HUXCHL020 spycy:

1. Stratus (St) mapysari;
2. Stratocumulus (Sc) mapyBaro-KymyacTi;
3. Nimbostratus (Ns) mapyBaTo-10110BI.



Xmapu 6epmuxaibHo20 po3GUMKY
1. Cumulus (Cu) kynyacri;
2. Cumulonimbus (Cb) kynm4acTo-a0uioBi.
[lons i epadicnmu MemeopoIO2IYHUX GeJIUYUH.
MeTeoposIoriuHi BEJIMYMHN XaPAKTEPU3YOTh CTaH aTMOC(EpH MOBCIOIHO,
BOHM O€3MEpEepBHI 1 TUIBKA 3MIHIOIOTH CBOE 3HA4Y€HHs. BumiproBaHHs
METEOPOJIOTIYHUX BEJTUYMH TMPOBOJAATH HA METECOPOJIOTIYHMX CTAHLISAX B
tepminn 0, 3, 6,9, 12, 15, 18, 21 rox 3a BeecBiTHIM 4yacoM, TOOTO OTPUMYIOTh
OUCKPETHI 3HaueHHs. CYKYIHICTE METEOPOJIOTIYHUX BEJIMYMH Y TOYKax
JESIKOTO MPOCTOPY HA3UBAETHCS MOJEM WI€i BEIMYMHU. J[BOMIpHE MOJIE Ha
BUCOTI Z, AK€ XapaKTepU3ye po3noaia (pi3WYHOi BEIMYMHU N0 TOPU3OHTAJI HA
1 BUCOTI, HA3UBAEThCS CKBICKAJISPHOIO MOBEPXHED. Y METEOPOJIOrii y poi
TPETbOi KOOPAMHATH 3aMiCThb 7 BUKOPHCTOBYKOTh AaTMOC()EPHHMIA THUCK.
Hampuknan, i300apyuuHa mNOBEPXHS — L€ TOBEPXHS PIBHUX 3HAYEHB
aTMOC(EepHOro THCKY, 130T€PMIYHA MOBEPXHS — 1€ TOBEPXHS PIBHUX 3HAYCHb
Temreparypu Ta Tomo. KilbKiCHOO MipOI0 3MIHH METEOPOJIOTTYHOI BETUYAHU
€ rpamieHt. lle BEKTOp, KW Mae HaNpsIMOK HOPMall [0 EKBICKAISPHOI
noBepxHi (y OiK 3MEHIICHHS METEOPOJIOTIYHOI BEJIWYMHMU) 1 MOIYJb, PIBHUH
MOXI/THIM 11€i BEIMYMHU 32 HATPSIMKOM HOPMAJII.

1.2 PiBHSIHHSI CTaHY aTMOC(EPHOT0 MOBITPA

Pignanna cmany cyxozo nogimpa — 1e (opma PIBHSHHS 1€aIbHOTO
ra3y, IpuCTOCOBAHOI0 JI0 CYXOr0 MOBITPS, K CYMILIl IEKUTbKOX ra3iB

PV =R.T,

ae V- mmromuii 06°em, R, = 287,05 JIx/(kr-K) — nuroma ra3osa craia cyxoro
HOBITPAL.

BHUKOPUCTOBYIOUM TYCTUHY ©O. MOYKHA 3aMKACATH PIBHSHHS CTaHy CYXOro
NOBITPSL y BATJISAIL

P=pReT

Pignanna cmany 60102020 NOGIMpA.

Bonore moBiTpst — e MexaHiuyHa CyMilll CyXOro MOBITPs 1 BOASHOI NapH.
Kputnuna Ttemneparypa BOASHOI mapu Oulblla, HIDK TEMIEPATypH, SKi
CHOCTEPIraloThes B atMocdepl, TOMy BOAsSHA Napa MOXKE NPH BIAMOBITHUX
YMOBax MEPEHTH B piakuii ado tBepauii ctad. Jlo temneparypu 4 °C  (dizuuni
BJIACTMBOCTI BOASHOI Mapy Majo BiAPI3HSIOTHCS BlJ BIACTUBOCTEH 11€AIBHOTO
rasy.

JUia BOASIHOT mapH, sika 3HAXOAMTHCS B 1 KT BOJIOTOTO MOBITPSI, MOYKHA
3aMKUCaTy PIBHSIHHS CTAaHY TAKMM YAHOM



e- VU - R]]- T )
Ji€ e — napulajbHui TUCK BOASHOI napu, V' — nutomuit 006’eM (V=V/S;
S — macoBa wactka BoAsHOI mapu), Ky = 461,5 Jix/(xkr-K) — nutoma razosa

cTajia BOJAAHOI mapu.
Pisnannsa cmany 601102020 nosimps

PV =R.T(1 +0,608-S).

Bipmyanena memnepamypa. Muoxauk (1+0,608-S) BigHOCATE 110
TEMIEPATYPH 1 BBOIATH MOHATTS MPO TEOPETUUHY GipmyaiibHy memMnepamypy

17, =1T(1+0,608-S),
a00, 3 ypaxyBaHHsM TOro, mo S = 0, 622 ¢/P,
17, =1(1+0,378¢/P),
1, =T+0,378-1T-e/P,
7,= T+ AT, ,

ne A7T,=0,378 T-e/P — e BipTyajibHa 100aBKa.

BipryaneHa Temneparypa BOJIOTOTO TMOBITPS 3aBXKAM Oulbla 3a
MOJIEKYJIIPHY ~ TEMIOEpaTypy MOpU OJHAKOBMX aTMOC(EpPHOMY THCKY 1
TEMIEPATYPI.

PiBHSIHHS CTaHy BOJIOTOro MOBITPS MOYKHA 3aMMCaTH Y HACTYMHIN Gopmi

PV =R.T,

Bipmyanena memnepamypa — e TEMOEPATYpa, IKy MOBUHHO MAaTH CyXe
NOBITPs, W00 HOro rycTuHa AOPIBHIOBAJA T'YCTHHI BOJIOTOrO MOBITPS, SIKIIO iX
TEMIEPATYPHU 1 aTMOC(EPHUIT THCK OJTHAKOBI.

T'ycmuna cyxoz2o nogimps

Pe = PR T),

T'ycmuna 0102020 nogimpsn
ps = P/(RT).

SIKIO MOPIBHATH TYCTHHY CYXOrO 1 BOJIOTOTO TOBITPS Mpu OOHAKOGUX

SHAYEHHAX MeMnepamypu i mucky, mo 60j02e NOGIMpPs 3A6iHCOU Jecute 3d cyxe.
[I1o6 cyxe MOBITPs MAJIO TaKy K F'YCTUHY, SK BOJIOTE MPH OJHAKOBUX YMOBAX,
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Horo TtemMreparypa NOBMHHA JOPIBHIOBATH  BIPTyalibHIA. BukopuctaHHs
BIPTYaJIbHOI TEMIEpaTypH MAO3BOJISE 3HAYHO CHPOLIYBAaTH PO3B 30K 3a4a4
METEOPOJIOTi, &6 HEOOX1AHO BPAXOBYBATH BOJIOTICTH MOBITPS.

1.3 OcHOBHE PIBHSIHHSI CTATHKH

OCHOBHE pIBHSIHHSI CTAaTMKH OMHMCYE 3MIHY 3 BHCOTOK) arMOC(EPHOIO
TUCKY B HEPYXOMiil aTMOc(hepi 3 MOCTIHHUM XIMIYHUM CKJIQJIOM.

Buninumo B armocdepl BEpPTHKAIBHWNA CTOBMN TOBITPS OJAMHAYHOTO
nepepizy 1 M2, M0 NpOCTATacTHCS Bil BUCOTH Z; 10 BHCOTH BEPXHBLOI MEXI
atMoc(hepn Z. Bara ememeHTapHOTO 00’€My MOBITPS BUCOTOK dZ NOPIBHIOE
atMoc(hepHOMY THCKY dP

dP =—-g- p-dz,

e dp —3MiHa aTMOC(EpHOro TUCKY MPHU 3MIHI BUCOTH HA BEJTMUUHY dZ,

p — CEepeHs I'YCTUHA MOBITPA,

g — IPUCKOPEHHS BUIBHOTO MAIiHHSI.

3 BUCOTOIO TUCK 3aBKIM 3MEHILYEThCS.

ATMOC(EpHUI THUCK HAa KOKHOMY PIBHI JOPIBHIOE€ Ba3l CTOBIA MOBITPS
OJIMHUYHOTO TOMEPEYHOr0 MEPEPI3Y 1 BUCOTO BIJ LBOIO PIBHS O BEPXHBOT
Mex1 armocepu. [Ipu onHOMY 1 TOMY K€ 3HAYEHH] dZ TUCK 3MEHIIYETHCS 3
BUCOTOIO OUIbIIE B XOJIOAHIA atMocdepi, A rycThHa moBiTps Ounbimia. Bucora
aTMoc(epH TaKOXK 3AJICKUTh Bl TYCTHHHU: TEIUIA aTMOC(epa BUILA 32 XOJOIHY.

Bepmuxanvnuii epadienm mucky ((Gz)— 1€ 3MiHAa TUCKY MPH 3MiHI BUCOTH
Ha 100 m, To6TO0 G7 = —dP/dZ, 111a/100 M.

[TpakTiuna popmysia Mae BUIIISIAL

Gz=3,42-P/T.

bapomempuunuii cmynine (h) — 1€ BUCOTA, HA AKY MOTPIOHO MiIHATUCS
abo onmyctutrcs B atMocdepi, oo armocepHuii THCk 3MiHUBCs Ha 1 rlla.
Tobro h =—dZ/dP, m/rlla. 3 piBHSIHHS CTATUKH BU3HAYAEMO
R T
gr’
RI,(1+at)
gp -

h=
h=

RT
Ho= ——2=8000.m
g

[Ipaktuna popmyna ajs cyxoi aTMochepr Mae BUTTIS
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~ 8000(1+ar)
=

h

3a HOpMaJIbHUX YMOB Yy moBepxHi 3emmi (f = 0 °C; P = 1013 rlla)
BEIMYMHA OAPUYHOTO CTYMNEHS AOPIBHIOE NpuOnn3HO 8§ M/rl1a.

Jlns Bosoroi arMmocepr BUKOPUCTOBYIOTh BIPTYalIbHY TEMMEPATYpPyY 1
OTPUMYIOTh HACTYIIHY (GOpPMYJITY

8000(1+ arr) [l+0,378;j

h= ,
P

Ie e — mapuianbHuil THCK BoasHoi napu (rlla), o =0, 004 (°C).

[opusonmanvnuii oapuunuii epadicum (Gy) — 1e 3MiHa atMOC(HEPHOTO
TACKY B TOPHU3OHTA/IbHINA TUIONMHI HA OJMHHUINO BiactaHi [. OmUHUIS
BuMiproBanHs [rI1a/100 km].

[OpU3OHTAIBHUI  TPAIEHT TUCKY CHPSIMOBAHO TMEPHEHIUKYJISPHO
1300apaMm BIJI BHCOKOTO THUCKY A0 HH3bKOTO. [IOpiBHSHHS pO3MIPHOCTEH
TOPU3OHTAJILHOTO 1 BEPTUKAJIBLHOrO OapUyHOrO TUCKY MOKa3ye, IO THUCK Y
MJIOLIMHI 3MIHIOETHCS YK€ MOBLIBHO.

1.4 IIpakTH4HA YaCTHHA

Po3zpaxyBaru TyCTHHY CyXOro P, kr/M® 1 BOJIOroro P, Kr/M>  MOBITpA,

MacoOBY YaCTKy BOJSIHOI mapu S I/KT, BipTyaneHy Temneparypy 7y K, BimHOCHY
BOJIOTICTh f % 3a TakMMHM JAHUMM. TeMIeparypa cyxoro mnositps ¢ °C,
atmoceprunii Ttuck P rlla, mapuwianeHuWii THCK BoAasHOI mapu e rlla.
[Tpoananizyiite, sK 3an€KUTh T[YCTHHA TMOBITPS  BiJ  TEMIEpPATypH,
aTMOC(HEPHOrO TUCKY 1 BOJIOTOCTI MOBITPSL.

ITocainoBHICTH, BUKOHAHHS 3aBJAHHS.

1. 3a piBHAHHSAM pPO3paxyBaTy I'YCTHHY CYXOr0 MOBITPS:

__r
P RT

ne R~287 Ix/(xkr-K), T=T,+t, T,=273 K, P — armocepHuii THCK Yy
[Tackansx (1 rlla = 100 I1a).
2. I'ycTtuHa BOJIOTOro MoBITPS:

12



ne 7'y — BipTyajbHa TEMIEpATypa.
3. BipryanbHa Temneparypa:

T =7(1+0,6085),

ne S — MacoBa 4yacTKa BOASHOI ITapH.
4. MacoBa yacTKa BOASHOI NapH:

§=0622<,
P

JI€ e — napiiaJibHUi TUCK BOASHOI mapu, P — arMmocdepnuii Tuck y rlla.
HeoOx1aH0 BU3HauuTH S, NOTIM 7 1 po3paxyBaTu P,

4. BimHOCHA BOJIOTICTE:
e
==.100,
J FE

ae £ — mapuianbHMA THCK HACUYEHHS, BU3HAYAETHCS 32 MCHXPOMETPUYHUMHU
TabIMIAMU IO TEMIEPATYP1 MoBEPxH1 Boau 7 (°C).

Bapiantu BUXiTHUX JaHUX;

Bapiant t,°C P, rlla e, rlla
1 154 1005 12,4
2 272 1000 18,4
3 24,1 980 9,3
4 -1,4 1015 3,7
5 17,0 960 122
6 0,0 1020 4.1
7 -8,0 1030 2.8
8 31,0 970 17,2
9 -4.4 1010 3,0
10 37,5 1020 18,1
11 114 1010 104
12 172 1005 154
13 21,1 990 10,3
14 -3.4 1000 3,7
15 15,0 980 11,2
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16 0.7 1025 5.1
17 26,0 1010 1.8
18 21,0 990 172
19 4.4 1010 3.0
20 275 1015 12,1

3BiTHicTb: [lpakTnuHe 3aBAaHHS OQOPMHUTH BIAMOBIAHO A0 MOPSAKY
BUKOHAHHS Ta 37aTH BUKJIaaqy.

KoHnTpoabHi 3anuTanHs.

1.

O 0NNk W

Hanatn BuzHaueHHs arMocdepHoro Tucky. Illkamu 1 oauHui
BUMIPIOBaHHSL.

Hapmatu Bu3HaueHHst Temmeparypt mnoBitps. [lkamu 1 oauHMLI
BUMIPIOBaHHS.

Hazearu XxapakTepuCcTUKH BOJIOTOCTI.

IT1o Taxe Bitep? Moro XapaKTepHCTHKHL.

Hazgarn XxmMapu HUKHBOTO SIPYCY Ta XMapy BEPTUKATBHOTO PO3BHUTKY.
Hazgaru xmMapu cepeHbOro Ta BEpXHBOTO SIPYCIB.

3anucary piBHSHHSI CyXOro MOBITPSL.

3amuicary piBHSHHS BOJIOTOTO MOBITPSL.

Hanatu XxapakTepucTuKy CKIaJOBUX OCHOBHOI'O PIBHSIHHS CTATHKH.

Tema 2 CyxoagiabaTu4Hi i Bosioroagiabaru4ni npouecu. Po3paxyHok

BEPTHKAJIBHHX rPaji€HTIB. BuzHayenns THILY
TeMIIepaTypHoi cTpaTu(ikanii METOA0M YaCTHHKH

2.1 Apxiadaruuni npouecu. CyxoagiabaTu4dHuii I BOJIOroaaiadaTuaHmuii

rpagienTu. IlorennianbHa Temneparypa

TepMoauHaMIUHUNA TPOLEC HABMBAETHCS adiabamuynum, SKIOIO BIH
BiIOyBacThCa 0e3 TEmI000MIHY 3 HABKOJMIIHIM cepemoBuiieM, Tooto dq=0.
SIkiio Takuii mpoiiec BiIOYBAEThCS B CyXOMY MOBITP1 (0€3 BoAsiHOI mapu) abo
BOJIOTOMY HEHACHYEHOMY TOBITPl, TO HOTO HA3UBAKOTh CYX0A0iaOAMUYHUM
npoyecom.

PO3riisiHEMO SIK 3MIHIOETBCS TUCK 1 TEMIEPATYPa YACTKU CYXOro MOBITPs
OJIMHUYHOI MacH, sKa MiJAHIMAEThCSA (A00 OMyCKAEThCs) B OTOUYHOUOMY MOBITPI
npu  aaiadaruyHoMy mpoueci. /s [bOro 3anmumeMo MNEPIIMiA  TPUHIIMI
TEPMOAMHAMIKH JJIsl CYyX0a11a0aTHYHOTO MPOLIECY:

¢,dT=RT .
P
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BeranoBumo 38’5130k Mk ;1 7 (THCK 1 Temmeparypa 4acTKU Ha JesKiii

BHCOTI) 3 oaHOro 6oky Ta P, i 7,, (TMCK i TemmepaTypa 4acTKd Oijis 3eMHOi
NOBEPXHI1) — 3 THILOTO.

Lle piBHsiHHS — piBHsAHHSA [lyaccona abo piBHsHHS cyxoi amiabaru, aGo
KPHBO1 CTaHy CyXOi MOBITPSHOI yacTku. Cyxa adiabama — JiHis, SKa MOKa3ye K
npu aaiabaTHyHOMY MiAHOM1 3MIHIOETBCS TEMIIEPATYPa YaCTKH CyXOTO MOBITPSI.

BeptukanbHuii rpamieHT TEMIEPATypH Y CEPEAOBULI, SKE OTOYYE

drl’
IHAUBIAYyAJIbHY 4YacTky — 7=———- BiH Moxe OyTHM [10AaTHUM (7/ >0),

dz
JIOPIBHIOBATH HYJIIO (7/ =0) 1 OyTH Bl €eMHUM (}/ <O).
3’ACyeEMO K 3MIHIOETBCS TEMIEPATYpPA YaCTKWM CYXOro TMOBITPs, sKa
nigiiiMaeTbes aaiabaTnyHo:

Va :éa
Cp

ae Y, - cyxoaaiabaTW4YHUN TPAJIeHT, g — TPUCKOPEHHS BUIBHOTO MaAIHHS, Cp —
NUTOMA TEMUIOEMHICTD 32 YMOBH CTAJIOTO THUCKY.
Po3paxyemo urcenbHe 3HAYCHHS CYyX0a0iabamudno2o epadichma:

M
2

y =228 & |4 0008K/M=0.98K/100m.
c, 1006| Jx
Kr=xK

Ha npaktuni BBaxkaroTh, 1oy, = 1K/100M. OckiibkHA ¢ 1 ¢p CTall BEJIMYUHU,
TO Y, TAKOXK € CTAIOK BETUYAHOIO.

Ilomenyianena memnepamypa @ - temneparypa, sKy OyJae MaTu cyxe
NOBITPS, AKIIO HOTO amiadbaruuHo nmpuBecTH 10 piBHs P = 1000 rlla.

R
@:T(lOOOJ”,
P
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3a J0MOMOroK MOTEHIIAIBHOI TEMIEPATYPH MOYKHA MOPIBHIOBATH CTaH
NOBITPSHUX MAC, SIKI pO3TAIIOBAH] HA PI3HUX BHCOTAX.

Bonocoaoiabamuynum  Ha3UBAETbCA  aladaTMYHUNA  TPOLEC,  SKUM
BIIOYBAETHCS Yy BOJONOMY HACMYCHOMY TOBITPl. 3a TaKOro MpOLECY
BIIOYBAETHCSl KOHJEHCAIIS BOJASHOT mapu ad0 BUIIAPOBYBAHHS Kpareiab BOAM.
ToOTO TepMOAMHAMIYHI MPOLIECH y BOJOTOMY HACHYEHOMY MOBITPl CYTTEBO
BIIPI3HSAIOTHCS B1J MPOLECIB Y CYXOMY 1 BOJIOTOMY HEHACHUYEHOMY IOBITPl HE
TIJIBKM 3 KUTbKICHOTO OOKY, aje i 3 sKICHOro. Skio BojsiHa mapa y MHOBITPi
JOCATJIO CTAaHy HACHYEHHS, TeMIeparypa 3MEHIIWIAck A0 TOYKH POCH,
BIIOYBAETHCS KOHACHCALIS,  MPU L[bOMY — BAUICHHS TEIIA.

Bonoeoaoiabamuunuii epadicum  y,, TOKa3ye€ 3MIHIOBAaHHS 3 BUCOTOIO

TEMIEpaTypu B YacCTIli, SKa HACUUEHA BOSHOIO Mapolo.

v o=y + L dS
ea a cp dZ .
ds
He P BEPTUKAIIBHUM IPAIi€HT MAcoOBOT YacTKHM BOJSHOI mapw, L — ckpuTa

Tertora napoyteopenns; L = 2500 Y
KI'

Bosnoroagiabatuunuii rpagieHT ¥, HE € CTAJIUM, 3 BUCOTOKO BiH 3pOCTAE 1

HAaOMKAeTbCd A0  Cyx0aaladaTHUHOro rpajieHtra y, . BonoroamiaGatmunuii

I'PAIieEHT 3MEHIIYETHCS 13 3pOCTAHHSIM TEMIEPATYPH 1 30UTBLIYETHCS 32 YMOBH il
3HHYKEHHS.

Bucora, Ha skiii BOAsHA Mmapa CTa€ HACHYEHOK), HA3UBAETHCS piGHeM
KoHOeHcayii. BU3HaueHHs 1€l BUCOTH € BAXIIMBOKO 3aJa4ycto, 00 el pIBCHb
ONMM3bKKi 10 HIKHBOT rpanuil xmap. @opmyna deppens

Z xono :122(T0 _To),

3riJHO 3 SKOK MOKHA pPO3paxyBaTH BHCOTY PIBHS KOHJACHCAUli B METpax,
BUKOPHCTOBYKOUHM TEMIIEPATypy NOBITPS 1 TEMOEPATYpy TOYKH POCH HA
NOYaTKOBOMY PIBHI.

2.2 Tunu TeMnepaTypHOi crpaTudikanii 3a METOA0M YaCTKHU

Temnepamypna  cmpamugbikayiss —  po3LWAPyBaHHS 34  3MIHOKO
Temneparypu B wmapax armochepu. Kpusa cmpamugbikayii — Kpupa, sika
XapaKTepU3y€e BEPTUKAIBHUIA PO3MOALT TEMIEPATYPH HEPYXOMOTO MOBITPS B
aTMocdepi.

Crparudikanis Moxxe OyTH:
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e CrTiiiKa
® HecTiiika
® HEUTpaJIbHA.

Cmiidika ctpatu@ikamii NepemKoIKae PO3BUTKY BEPTHKAIBHUX PYXIB B
atMocepl. Hecmiiika ctparu@ikaliisi Cupuse PO3BUTKY BEPTUKAJIbHUX PYXIB B
atMochepl. Heiimpaibna — HE BIUIMBAE HA PO3BUTOK BEPTHKAIBHUX PYXIB.

Skmo y <y,, TOOTO Temmeparypa B OTOUYKOUOMY MOBITPI 3MEHIIY€EThCS
NOBUIBHILIE, HDK TEMIIEpaTypa YacTKH, fKa MIAIAMAETbCs Cyx0aaiadaTU4HO

(cTparuikaiis CTiiika 3a METOJIOM YaCTKH), TO e >0, 106T0 moTeHIiATBHA
z

TEMIIEpaTypa 3pocTac 3 BUCOTOK — cTpatu(ikamis criika. Skmo Y =y,
d®

(cTparuikaiis HEWTpaabHa 32 METOJAOM YACTKH), TO e =0 - crparmdikanis
z

HelTpanbHa. SKwo ) >Y, (crparudikaris HeCTIHKA 3a METOJOM YAaCTKH), TO

dO

A <0, 106TO mOTeHIiaTbHA TEMIEpPaTypa 3 BHCOTOK 3MEHIIYETHCS —
z

crpartudikamis HecTiika. 3 (I3MYHMX MIPKYBaHb 3PO3YMLJIO, IO KOJIM TEIUIE
NOBITPsL PO3TALLIOBAHE 3BEPXY, & XOJOJHE — 3HM3Y, TO cTparhdikamis CTiiika,
SIKIIO HABMAKHA — HECTINKA.

YMOBM BEPTUKAIBHOI CTIHKOCTI JUIsi BOJOrOr0 MOBITPS JICTAHEMO,
NOPIBHIOKOYM KPHUBY cTpaThdikamii 3 BOJIOrOK aniadaTor (KpUBOK CTaHY
BoJsiororo noeiTps). Cran arMmocepu Oyae

® CTIHKHUM, SIKIIO ¥ <y, ;
® HECTIHKUM, SKIIO y >y, ;
® HEUTpPAIBHUM, KO y =y, .

MosknuBi Takl BHOM cTparudikamii atMocepu MO BiJIHOWIEHHIO [0

CyX0a1a0aTHYHOTO 1 BOJIOr0aaiabaTiyHOro pyxiB YaCTKH:

1.V <V . <V, — Cyx0- Ta BOJIOTO CTiiika (a0COJIFOTHO CTiiiKa) cTparudikaris
- KpuBa crparudikanii 3HAXOAWUTHCA CHpaBa BIA Cyxoi amiadatm }, i
BOJIOTO1 ), .

2.V >V 4>Ve - CyXO-Ta BOJIOTO HECTIHKA (aOCOMIOTHO HECTIHKA) — KpUBa
cTparudikarii — 3711Ba BiJ CyXoi aaiadaTH 1 BOJIOTOi aaiadaTy.

3. 74>V >Ye - CyXO CTIiKa 1 BOJIOTO HECTIHKA (YMOBHO CTIilKa).

4. Y =Y,>7 - CyX0 HEUTpAJIbHA 1 BOJIOTO HECTINKA.

5. Y=Y . <V. - BOJOTO HEUTpAJIbHA 1 CYXO CTIHKA.
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2.3 lIpakTn4Ha 4acTHHA

. . Y
PospaxyBarn  BepTHUKaAbHI TPAJIEHTH  TEMIEPATYPH ¥y = ~ /100M,
V4

NoTeHUIaIbHY Temneparypy @ 3a mkanor Kenssina (K), skmo Bizoma Bucorta
piBHs, ne P=1000 rlla. 3uHaiiTu piBE€Hb KOHACHCAIII Zyopn9, BUSHAYMTH THIU
cTpatudikamii s CyxXOro Ta BOJOrOro MOBITPS Y KOXXHOMY IIapi, SIKIIO
BIJIOMHH Ve ™ BOJIOr0aaiadaTHYHUN TPaJIIEHT.

st po3paxyHky @, K Tpeba mam’sataTv ii BHU3HAYEHHS Ta BEJIMYUHY
cyxoaniabariuHoro rpagienta y, =1°/100 M. PiBeHb KOHACHCALT (z4010) 3HANTH 3

piBHsIHHST Deppenist, JUId 4oro moTpidHa Temmneparypa TOYKH POCH ¢ 4 C Oist

NOBEPXHI1 3EMJII.

ITocainoBHICTH, BUKOHAHHS 3aBIAHHS.

1. Jlns KOKHOrO 3 BEPTUKAIBHHMX IHAPIB PO3paxyBaTH BEPTUKAIbHUIA
TEMIEPATYPHUHN TPATIEHT 32 PIBHSAHHSAMMU:

t —t t —t
20070 yo0 ., - 4000773200 4,

17" 200-0 8 4000-3200

2. BuznHaumtm THN cTparAdikanii Cyxoro Ta BOJIOTOTO TOBITPS AJis
KOKHOT'O IIapy 34 3HAYCHHSIM BEPTUKAJILHOTO PAIIEHTA TEMIEPATYPH Y LIBOMY
uiapi;

CyX€ MOBITPS:

- aK1o v; < 1°/100 M — cyxo criiika crpatudikanis;

- aK1o vi = 1°/100 M — cyx0 HelTpasibHa cTpatu(ikais;

- aK1o v; > 1°/100 M — cyxo HecTiika cTparudikartis.

BOJIOT€ MOBITPS:

- SIKIIO ¥; < Y4, — BOJIOTO CTifika cTpaTu(iKalis;

- AKIIO ¥; = y, — BOJIOTO HEHTpalbHA cTparugikawis;
- KO Y; >y — BOJIOTO HECTIMKa cTpaTrudikartis.

3. 3HallTH pIBEHb KOHACHCAIT Zono:

Zom =122(T, =7, ).

KOHO

4. TlorenmianeHy Temmnepatypy ¢ pospaxyearu B KenbBiHax ajsi KOKHOI
BUCOTH 32 (POpMyJIaMu:

0 =273+¢

00 =273+ 1+ 7,60 %1000} -+ » C4000 4000 * ¥4 %4000 #1000

1€ Z1000 — piBeHBb, ¢ P=1000 rlla; 7, =1°C/100m - cyxoaniabaTuuHuii TpaieHT.
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Bapiantu BUXiTHUX TaHHX:

g Bucora, m Bucora, | 4 SCl7

5 M
B = —
E | 2 [00 ]200 [500 [1000[1200[18002500[3200[4000 |>~1000
§ 5 rlla
1 [°C_ [11,4[12,7]10943 |43 [2.8 |-0,7]0,0 [2,5 [100 [7,2 (0,65
2 [°C_ 35,031,0[29,824,3[18,1{13,019.2 4,0 [7.3 [100 27,1 [0,50
3 [°C_ 21,1]23,0[23.8]18,5[18,5[14,4[8.0 0,0 [-8,0 [150  [18,3 [0.60
4_[°C_ 16,7 16,7 4.8 11 [-1,2 7,0 [15321,1-28,0[-50 |1, [0,65
5 °C [-88]7.0 -7.0 [-92 [-12,0-16,4-14,0-93 [-102]00  [-10,8]0,70
6 [°C_ [183[17,0[132]7.1 6,5 4.2 [2.8 |6,1 [11,4 200 [16,7 [0,60
7_[°C_ 27,1283 24,521,0(17,7[13.816,3 16,3 [7.9 [100 _ [23,5 [0,60
§ [°C_ [14,8[122]100(7,3 5,5 0,0 | -3,1 -48 [-48 [50  [11,2 [0,55
9 °C_ 17,5 (10,092 4.0 1,1 |-6,8 -10,3-14,0-11,8[100 5,5 0,65
10 [°C_ 1,2 [3,8 6,1 -84 [-10,7-17,7-23,3-30,3-21,5]-100__|-5,0 [0,70
11_[°C_ [105[12,7[105/43 2.8 2.8 [-0,7[0,0 2.2 [200 7.8 10,60
12 [°C_ [31,031,0[25.824.3[18,1[14,0]102]4,0 5,3 [100 _ |]25,1 [0,55
13 [°C_ P1,1[23,0[24,0[18,5[14.4 14,483 [0,0 |-8,2 [100 16,3 [0,60
14 [°C_ 6,7 |75 |48 [I.1 |15 -8,0 F15321,121,1]-50 _ |1,2 (0,55
15 [°C_ |-8,5 [7,0 7,0 [-10,2-12,0-16,4-14,5-9,3 |-10,0/00 _ [-10,5]0,70
16 [°C_ 185017.0[142179 |65 4.4 [22 |63 [11.4 200 17,7 (0,60
17_[°C_ 26,1283 22,5[21,0[15,7[13.816,3 [7.9 7.9 [100 21,5 [0,65
18 [°C_ [14811,9]10,1[7.8 [4.4 0,0 |-2,1 |-4,8 |-4,8 [100__ [10,2 [0,55
19 [°C_ 8,5 [10.0[82 4.1 [12 |6,6 |-11,3-14,0-12,8200 4,5 (0,60
20 [°C_ |-1,5 |-3,8 [-5,1 |-8,4 [-11,7-16,7-22,3-28 3-21,5-100__|-3,0 [0,70

3BiTHicTb: [lpakTnuHe 3aBAaHHS OQOPMHUTH BIAMOBIAHO A0 MOPSAKY
BUKOHAHHS Ta 37aTH BUKJIaaaqy.

KoHTpoabHi 3antuTaHHSL.
[Io Take amiabaruuHuii mpouec?
[Io Take cyxoamiabarnynuii mpouec?

[Ilo Take BosoroaaiadaTuyHMiA porec?
Hanatu xapakrepuctuky cyxoaaiadaTHyHOro rpaieHTa.

Hanatu xapakrepuctuky BoaoroaaiabaTiyHoro rpatieHTa.
Jlatv BU3HAYEHHSI IOTEHINIAIBHINA TEMIIEPATYPI.
Hanatu xapakrepuctuky tinam crpatadikarii arMocgepu.
[1{o Take piBeHb KOHAEHCALLT?

1.

NN LN
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Tema 3 BusHaueHHsi OCHOBHHMX TMOTOKIB COHSYHOI pajgianii B
armoc(epi. Po3paxynku pagiamiiiHoro OajaHcy Ta iioro
CKJIA0BHX

3.1 llpsima constuyHa pajgiauist

[Tix npsmoro COHSYHOK paaialli€rd PO3YMIKOTh Paialliio, sIKa HAAXOAUTh
JI0 MICIS CIIOCTEPEIKEHHS Y BUITISAAl MMyYKa MapajiebHUX TPOMEHIB. AGO MOTIK
NPOMEHIB, SIKMHA HAAXOauTh Oe3nocepenHbo Bl COHLSM 1 HABKOJIO COHSYHO{
30HU 5°.

KinpkicTh  TPOMEHHCTOI  €HEprii, ska HAAXOAWUTh JO  OJUHUII
TOPU3OHTAJILHOI MOBEPXH1 HA3UBAETHCS iHCOLAYICIO.

, :
I'=1-sinhg,
ne I’ — KiJIbKICTh IIPOMEHUCTOT EHEPTIii, KA HAAXOMUTh 10 1 M? FOPH30HTAIIBHOI
. ~ KBT
noBepxHi 3a 1 cexynuy, [ /'] =—-; he - BHcOTa COHILSL.
M

Benmuunnaa npsmoi COHsSYHOI pamianii, ska HAaOXOAWTh OO0 MPUPOAHOI
MOBEPXHI 3AJICKUTH BiJI TAKUX YNHHUKIB:
e consuHoi cranoi Iy = 1,37 kBt/M? (npubnuszno Ha 3,5% 3MiHeThCs Lo:
B3UMKY 3poctac 10 1,43 kBr/M?, BIiTKY 3MeHIIyeThes 10 1,32 kB1/M?),
® BIiJ MIOPH POKY, TOOTO BiA O;
e BiJI mpo3opocTi armMocdepu (unm Outblie 3Ha4YeHHs P, Tum Oinbia
BEJIMUMHA IPSAMOi paianii);
e pucotn Conug (uum Oinbma BucoTa COHIS, TUM OUIbIIA KIJBKICTh
npsaMoi paaiamii);
® KUIBKOCTI XMapHOCTI (3BOPOTHHO MPONOPIIHHO);
® BHCOTH IMYHKTY CIOCTEPEKEHHS (SKINO LISl BUCOTA 3POCTAE, TO MpsMa
panianis 301IbIIYETHC ),
® HaxXWy MOBEPXHI 1 ii OpieHTalli.

3.2 PoscisiHa COHsTYHA pajiauist

Po3zcisna pamanis — 11e COHs'YHA pajdiailis, ssKa HaJXOUTh Bl BCIX TOYOK
HEOECHOrO CKJICMIHHA A0 TnoBepxHi. KimpkicTh PO3CIsIHOT pamiarii, sKa
HAJXOJUTh JO OJWHWYHOI TOPU3OHTAIBHOI MOBEPXHI B OJMHMIIO 4YacCy,

HA3MBAETHCS TOTOKOM PO3CISIHOT paAdialii, HOro mo3Ha4YmumMo 1.
[ToTik po3cisHOi paaianii Ha TOPU30HTAIBHY MOBEPXHIO:

izb(lo —])sinh®,
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1 1

b= 5 — JJI4 11eanbHOi atMocdepu, b= 5 — JJT peasibHOi aTMochepH.

Po3cisiHa pamianist / 3a71€KUTh BIA:

e pucotu CoHUd /o (4uUM > he, THM > 1),

e npo3opocTti armochepu (unum >P, Tum < i),

® XMApHOCTI (K mpaBuio, xmapu Cs, AC MOXKyTb 30UTBIIUTH i B 2-3 pasu
NOPIBHAHO 3 0€3XMapHUM HEOOM). Lle 3anexxuTh Bl MOTY>KHOCTI XMap Ta
X KUIBKOCTI. SIKIIIO KUIBKICTh XMAap HUKHBOTO SIPYCY CTaHOBUTH 10 Ganis,
i MOXe OyTH Jy>KE MAJIAM.

® CHIFOBONO MOKPWUBY (3a HOro HAasBHOCTI BIAOMTA MpsMa pamiaiis
PO3CIFOETHCS 1 L€ 30UTBIIY€E MOTIK PO3CISTHOT paiartii);

® BUCOTH HajJ piBHEM MOpsa (31 30iIblICHHSIM i po3CisiHa paiamis
3MEHILIY€EThCS, TOOTO HA BEPIIMHI TOPH / MEHLIE, HIXK OUTS il MIHIOKS ).

3.3 CymapHa COHSIYHA pajgianis

[ToTokoM cymapnoi pamanii (abo TPOCTO CyMapHOKW pamiauiero ()
Ha3WBAEThCSA CyMa MOTOKIB mpsmoi /' 1 po3cisHOl / COHsuHOI paumiartii, sKi
HAAXOAATh 0 TOPU3OHTAIBHOI MOBEPXHI1

O=1"+i.

Lle#i Bupa3 3amucano 1 6e3xMapHOro Heda.

CymapHa pajiaiisi 3aJIeKATh BIJI;

e Bucotn CoHL /e (CyMapHa paaialiss MAaKCUMaJIbHA Y MOy I€Hb, KOJIU

he MaKCHMaJIbHA),

® CHITOBOTO MOKPUBY, KO () cTae OUIBLIOK 3a PaxXyHOK OUIBLIOrO

BIIOWTTS Ta IOBTOPHOTO PO3CISIHHS,

® XMAapHOCTI.

CymapHa pamiailisi 3MIHIOETBCS B I[IMPOKUX MekaxX. 31 3POCTAHHSAM
XMapHOCTI BOHA 3MEHLIYETHCS, SIK MPaBWIJIO. 3a3BUYAi, cymMapHa pafiaiis He
nepedutbye [y, ane 1HOAI OyBarOTh BUMAJIKH, KOJH I 3aKOHOMIPHICTh
NOPYIIY€THCS.

3.4 Aan0eno

Anmvbeoo abo eiobusanvna 30amuicms  OyNb-KOi TOBEPXHI — 1€
BIJTHOIICHHS] TTOTOKY BIIOMTOI TaHOO MOBEPXHEIO pajiamii 10 MOTOKY pajiarii,
sKa HaIXOAUTh JI0 HEi, BAPAKEHE B YaCTKaX OJMHULI a00 y BIACOTKAX:

A: ]81'06 ‘
Q,
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Anp0e1o 3eMHOI MOBEPXHI 3aJI€KUTh Bl CTAHY MIACTUIIBHOI MOBEPXHI Ta
ii Konbopy, a Takox BiA BUCOTH CoHus. HaiiOinbiie 3HaUeHHs A Ma€ CHIr, 10
moiHo BunaB A = 80 — 90%. Jlexxanwuii cHir mae A = 40 — 60%, a yopHO3eM — 4
=5 — 15%. [Ins okeany A 3anexxuthb BiJl Ao (ko CoHIle B 3¢HITI, TO A = 2%,
skio CoHue outst ropu3oHTy (he = 5°), To 4 = 35%).

AnpOeno xmap 3aJIeKUATh Bl BEPTUKATBHOI TPOTSHKHOCTI XMap 1 IXHBOTO
BOJO3aMacy (Macu Kpameyib B CTOBMI XMapH). 31 3POCTaHHSIM BEPTUKAIBHOI
OPOTSHKHOCTI 1 BOI03anacy XMapu A 30UTbIIYEThCS.

3.5 Papianiiinunii 6aj1aHc NoBepPXHi 3emMJti

Paoiayiiinuii 6ananc — 1e CMIBBIIHOIICHHS MIK MPUXOJOM 1 BUTpaTaMu
PI3HUX pajialiifHUX MOTOKIB. PO3rsHEMO BCl1 111 NOTOKM pasianii (puc. 3.1).

[ !
i 1 E,
A\ A\ J
KOPOMK OX8UIb 06 Qd0820X6UTb 064
padiayis padiayis

6i06.

J

Pucynok 3.1 — [loToku paamiawii 01151 MOBEPXHI 3eMJTI

Haragaemo, mo /' — mpsima pamianis Ha rOPU30OHTANILHY HOBEPXHIO, | —
poscisna pamiauis, /,,; — BigOwura pamiauis, £;.FE, — BunpomidroBaHHs
36MHOi TMOBEpXHI 1 armocepu BiAMOBIAHO. Toxal CIIBBIZHOIIEHHS MIK
BKA3aHUMU MMOTOKAMH pafiaiiii MOXHA 3aN1CaTH y BHTJISIL:

Ry=(I"+i)~1 0 +E,~ E;.
3 BpaxyBaHHSM TOTO, 10 [, =A(I'+i), OCTaHHil BHpa3 MO)KHA HAIATH TaK
Ry=(I'+i)-A(I'+i)+E, - E,.
I, napeuuri, sxmio Bpaxysaru, wmo £, —E, =F,, E,—E;=F, 10

R, =(I'+i)(1-A4)-F,.

PiBHSIHHSI, sIK€ JICTanM, HA3WBAETHCS PIBHSHHSAM paianidHoro OanaHcy
36MHOI TOBEPXHI.
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E, —E,=B, — nosroxsunbosuii 6ananc. Takum uunoMm, B,=—F,. To6ro,

JIOBrOXBUJILOBH OaJlaHC YMCEIBHO JOPIBHIOE €()EKTUBHOMY BUITPOMIHIOBAHHIO,
aJie 13 3BOPOTHIM 3HAKOM.

3.6 lIpakTu4Ha YacTHHA

BigoMi 3HavyeHHss npsamoi pamianii Ha TMEPHEHIUKYJISIPHY MTOBEPXHIO
(I xB1/M?), poscisHoi paniawii (i kBt/M?), ansbeno (4) i pamiauiiinoro Ganaxcy
nisnpHOrO mapy (R, KBT/M?).

JIist BCIX CTPOKIB, SIKI HaJlaHl y BUXIIHUX JaHUX, 3HAWTH MPsAMY pajiaiiro
HA TOPU3OHTAJIbHY MOBEPXHIO ([ =Isinh), cymapHy pamiauiro (Q=I["+i), 4acTKy
npsAMOi 1 4acTKy PO3CistHOi pajiaiii B CKJIaJl CyMapHOi, YaCTHHY CyMapHOi
pajiaiii, o NOrIMHYTa, JOBrOXBUJILOBUH pamianiinuii 0ananc (By= -F)).

CoHsiuHa pamianiss HAAXOAUThH 0 36MHOI MOBEPXHI M PI3HUMHU KyTAMH,
aje  BUMIPIOEThCS MpsAMa COHSYHA  pajiaiis, [0 HAJAXOJAWUTh  HA
NEPNCHANKYIApHY ToBepxHiO (/). {00 3HaTW, CKUIBKM pajgiamii oAepKye
NOBEPXHs 3eMil, Tpeda 3HaTH BUCOTY coHus (/). Po3scisHa pamiamis (i)
HAJXOJUTh BIJ YCIX TOYOK HEOOCXMITY, TOMY JUISl HET 3HAYECHHS BUCOTH COHLS HE
NOTpIOHE.

ITocainoBHICTH, BUKOHAHHS 3aBJIAHHS.

1. Po3zpaxyBatu mpsMy pajiaiii0 Ha TOPU30OHTAIBHY MOBEPXHIO JUISl BCIX

CTPOKIB 3a (hOopMyJI01O:

I'=1-sinh,,
3HauCHHS MPsSMOi paianii Ha NEPNCHAUKYJISIPHY MOBEPXHIO / Ta BHCOTA
COHIIS /1 B KOKEH CTPOK HajaHO y Bamiomy BapianTi. Bucoty conus B popmyny
HEOOXITHO MIJICTABJIATA y Tpaaycax, TOOTO XBWIMHH MEPEBECTU Y YaCTKH
rpanyca. Hanpuknan, Bucora conus 24°42°. Xsunuau noaiautd Ha 60 (1° =
60") 1 toaatu 10 BENWMYUHU rpaaycis; 42/60=0,7; 24+0,7=24,7°.
2. Po3paxyBaTtu cymapHy pasiaiito () y BCi CTPOKH 3a (JOPMYJIOHO;

QO=1"+1,
Je i — po3cisHa pajiaiis, ii 3HAYEHHS JUIS KOXKHOTO CTPOKY HAJaHO y

Bamomy BapiaHTi.
3. IlornuHeHa paniamis po3paxoBYEThCS 3a PIBHSIHHSIM:

1,0 =Q0=4),

noei

ne A — anp0en0, HOTo 3HAYEHHS AJIl KOYKHOTO CTPOKY HaBeleHO y Bamomy
BapiaHTI.
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4. Po3paxyBaTh [IOBrOXBWIBOBUH OanaHC By I KOKHOTO CTPOKY 3a
PIBHSHHSIM:

By =R,-1I

noeui
5. IloGynyBaru 1 nmpoanamizyBaTu rpadiku 1000BOTO XO4y NpsAMOi pamiamii
Ha TEPIEHIUKYIAPHY moBepxHio (I KBT/M?), poscisHoi pamiamii (i kBrt/M?) i

pamiauiinoro 6anaHcy misybHOrO mwapy (R, KBt/m?).

Bapiantu BUXiTHUX TaHHX:

No  |Ctpok, | h I, 1, A R,
nara |[roj. XB. kB1/M? |[kBT/M? kBT/M?
1 2 3 4 5 6 7

1 030 | — 000 [000]| — [-006
10.07| 6 30 [22°42°| 0,72 | 0,06 | 0,23] 0,17
930 4400 | 0,85 | 009 |0,19] 0,43
12 30 5148 | 0,85 | 0,15 | 0,20] 0,54
15 30 [3748 | 0,81 | 0,15 | 0,20] 0,35
18 30 [1542 | 037 | 0,12 | 0,23] 0,01
030 | — 000 [000]| — 004
2 030 | — 000 |000| — [-006
13.07| 6 30 [2224 | 0,62 | 0,08 | 0,22] 0.16
930 14336 | 0,77 | 0,12 | 0,19] 0,44
12 30 5124 | 0,84 | 0,11 | 0,19] 0,50
15 30 [3724 | 0,77 | 0,10 | 0,20] 0,32
18 30 [1518 | 0,56 | 0,06 | 0,20| 0,06
030 | — 000 [000]| — 004
3 030 | — |000 |000] — [006
15.07| 6 30 [2206 | 029 | 0,15]| 0.15 | 0,13
930 14324 | 0,52 | 023|023 | 033
12 30 5112 | 0,65 | 021|021 | 045
1530 [3718 | 0,60 | 0,18] 0.18 | 0.28
18 30 [1454 | 032 | 0,10] 0,10 | 0,06
030 | — |000 |000 - [005
4 030 | — |000 |000] — [007
17.07| 6 30 [2148 | 0,45 | 0,16] 0,16 | 0.15
930 14300 | 0,43 | 030] 0,30 | 0,37
12 30 5048 | 0,59 | 0,28] 028 | 0.50
15 30 [3654 | 0,62 | 0,17] 0.17 | 0,33
18 30 [1430 | 045 | 0,08] 0,08 | 0,06
030 | — |000 |000 - [005

24



1 P 3 4 7
5 030 | — |000 |000] — [006
30.08| 6 30 [1206 | 059 | 0,04| 025 | 0,06
930 3200 | 0,88 | 0,06| 0,20 | 0,34
12 30 [3842 | 0,93 | 0,07] 0.18 | 0,40
1530 [2542 | 0,82 | 0,08/ 022 | 024
18 30 418 | 029 |0,02]0.17 | 0,06
030 | — |000 |000 - [005
6 030 | — |000 |o000 — [0,04
27.07| 6 30 [2000 | 0,46 | 0,12] 0.12 | 0,14
930 4118 | 0,71 | 0,13 0,13 | 0,39
12 30 [4854 | 0,79 |0,13| 0,13 | 0,50
1530 [3512 | 0,70 | 0,17| 0,17 | 0,32
18 30 (1300 | 027 | 0,06/ 0,06 | 0,06
030 | - |000 |000 - 003
7 030 | — |000 |000 — [001
29.08| 6 30 [1230 | 0,28 | 0,07 0,07 | 0,03
030 4248 | 034 | 023|023 | 022
1230 [3912 | 085 | 0726|026 | 0,57
1530 [2600 | 0,73 | 0,12| 0,12 | 0,26
1830 [ 412 | 020 | 003] 0,03 |-0,03
030 | — |000 |000 — [0,05
8 030 | — |000 |000 — [0,15
23.05| 6 30 [2218 | 0,70 | 0,08] 0,08 | 0.17
930 4306 | 0,86 | 0,10] 0,10 | 0,45
1230 [4954 | 087 | 0,11/ 0,11 | 0,50
1530 [3500 | 046 | 0,18 0,18 | 0,14
18 30 (1312 | 047 | 0,06/ 0,06 | 0,03
030 | — |000 |000 - [0,04
9 030 | — |000 |000 — [0,07
26.05| 6 30 [2254 | 0,59 | 0,09 0.17 | 020
030 4348 | 0,70 | 0,14]| 0.16 | 0.47
1230 [5018 | 0,68 | 0,17| 0,17 | 0,56
1530 [3524 | 0,60 | 0,15/ 0,15 | 0,38
18 30 (1306 | 029 | 0,08 0,20 | 0,06
030 | — |000 |000 - [006
10 [030 | — |000 |000] — J006
7.09 | 6 30 1006 | 0.61 | 0,04 024 | 0,03
930 [2936 | 0,87 | 0,06/ 020 | 031
1230 [3542 | 090 | 0,08 0,19 | 0,40
1530 [2306 | 0,70 | 0,12| 021 | 0,20
1830 | 148 | 003 |0,01| 020 | 0,06
030 | — |000 |000 - [0,04
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1 3 4 5 16 7
11| 030 | — | 000 |[000] — [-007
17.07| 630 |2148| 045 |0,16| 0,16 | 0.15
930 |4300| 043 |030] 030 | 0,37
1230 |5048| 0,59 |0.28| 028 | 0.50
1530 [3654| 062 |0,17| 0,17 | 033
1830 [1430| 0,45 |0,08| 0,08 | 0.06
030 | - | 000 [000] — |-005
030 | — | 000 [000] — [-007
630 |2330| 0,77 0,07] 020 | 0,20
15 | 930 |4436] 091 |0,08 0,15 | 047
Lo | 1230 |5130| 0,90 |0,10| 0,17 | 0,56
211530 |3648| 0,87 |0,08] 021 | 0,38
1830 [1442| 0,61 |0,05| 024 | 0,06
030 | - | 000 |000] — |-006
030 | — | 0,00 [0,00] — |-0,03
630 |2342| 0,60 |0.11] 020 | 0,20
13| 930 |4454] 074 [015] 0,15 | 045
406 | 1230 15200 0,82 10,14/ 0,16 | 0,57
“1 1530 |3724| 0,69 |0.16] 0,18 | 0,39
1830 [1442| 0,08 |0,07| 0.15 | 0,00
030 | - | 0,00 000 - |-0,03
14 | 030 | — | 000 [000] — [-007
11.07| 630 [2242| 0,71 [0,07| 024 | 0,19
930 |4406| 093 |008]0.18| 048
1230 |5142| 0,96 |0,08] 0.16 | 0,57
1530 [3748| 0,88 |0,10| 021 | 037
1830 [1612| 0,63 |0,06| 027 | 0,08
030 | — | 000 |000| — |-007
15 030 | — | 000 |000] — |[-005
31.08| 630 |1136| 048 |0,06]| 026 | 0,06
930 |3142| 0,68 |0.13] 020 | 0,29
1230 [3812| 0,74 |0,14| 0.19 | 0,38
1530 [2518| 0,59 |0,12| 021 | 020
1830 | 354 | 0,15 |0,01| 0,17 | -0,03
030 | - | 000 |000] — |-002
030 | - | 000 [000] - |-006
630 |2336| 0,72 0,07] 022 | 0,20
16 | 930 |4506] 087 [0,10] 0,17 | 045
107 | 1230 |5248| 0,90 0,10 0,16 | 0,56
~711530 |3842| 081 [0.10] 0,17 | 0,37
1830 [1642| 0,58 |0,06| 021 | 0,08
030 | - | 000 [000] — |-005
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1 P 3 4 5 16 7
030 | — | 000 [000] — [-006
630 |2354| 0,73 |0,08] 022 | 0,20
930 |4512| 0,82 |0.18] 0,17 | 0,52
1230 [5300| 0,89 |0,10| 0,16 | 0,58
1530 [3818| 0,84 |0,09| 022 | 034
1830 [1612| 0,64 |0,06| 026 | 0,04
030 | — | 000 |000| — |-007
030 | - | 000 000] - |-007
630 |2342| 0,65 |0.10] 020 | 0,19
930 |4506| 0,80 [0.13] 0,19 | 045
1230 [5254| 0,84 |0,15| 020 | 0,54
1530 [3836| 0,81 |0,10] 0.17 | 0,38
1830 [1636| 0,58 |0,06| 022 | 0,08
030 | - | 000 |000] — |-006
19 030 | — | 000 [000] — [-004
2.09| 630 |1118] 020 |0,08| 024 | 0,04
930 |3100| 0,87 |0,07] 020 | 0,30
1230 |37 36| 0,88 |0,08| 020 | 0.40
1530 |24 18| 0,80 |0,06| 021 | 020
1830 | 318 | 021 |0,01| 025 |-0,04
030 | — | 000 |000] — |-006
20| 030 | — | 000 [000] — [-006
10.09| 630 [1018| 0,51 [0,05| 022 | 0,04
930 |3036| 0,82 |008] 020 | 0,32
1230 [3512| 0,91 |0,10] 0,18 | 0,44
1530 [2106| 0,60 |0,12| 0,18 | 0,21
1830 | 548 | 0,21 |0,04| 0.19 | 0,08
030 | — | 000 |000] — |-004

17
18.06

18
30.06

3BiTHicTb: [lpakThuHe 3aBAaHHs O(QOPMUTH BIANOBITHO 10 MOPSAKY
BUKOHAHHS Ta 371aTH BUKJIaJauy.

KoHTpoabHi 3antuTaHHSL.

1. Yomy y BCl TEepMiHM OpsMa pamiamiss Ha TOPU3OHTAIBHY MOBEPXHIO
MEHIIIA, HDK HA MEPHOEHAMKYISPHY OO0 NPOMEHIB? Y SIKOMY BHIAAKy i
BEJIMYMHU MOKYTh OyTH 0JIHaKOB1? Un Moske nepuia OyTH OUTBLIO0 HIX Apyra?

2. Yomy y BCI CTPOKH MOMIMHYTA KOPOTKOXBWJIbOBA paiialiisi MEHIIA Bix
cyMapHoi? Yn MOXyTh OyTH 111 BEAMYAHN OTHAKOBUMU?

3. 5Ik Ta 4oMy 3MIHIOKOTBCS TMPOTITOM [HS YacTKa MPsSMOi Ta YacTKa
PO3CIsTHOT pajiamii y CKaal CyMapHOi?

4. Skuii 3MICT oiepsKaHUX 3HAKIB PallalliifHOro OanaHCy JAISIbHOTO 1apy?
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ITosicHeHHsI 710 BUKOHAHHS IOMAIIHLOI0 3aBaanns /13-1

JlomaniHe 3apnaHHs J[3-1 BUKOHYETBCS 32 OCHOBHUMM TeMaMH po3ainy 1
«Merteoposoristy  aucuuiuiian - «Meteoposoris 1 kmiMarosorisy.  J3-1
CKIQNA€ThCA 3 PO3B’sI3aHHS  1HAMBIAyalbHMX 3aBmaHnb 3 TEMMHW 2
«CyxoaaiabaTiuuHi 1 BOJIOT0aAiadaTiyHi Mpouecu. PO3paxyHOK BEPTUKATBHUX
rpagieHTiB. BH3HAQUEHHS THIy TEMIEPATypHOi cTpatudikamii METOI0M
yactuHkn» 1 TEMU 3 «BuzHaueHHS OCHOBHUX IMOTOKIB COHSYHOI pajiaiii B
atmocdepi. PozpaxyHku papiaiiiiHoro OanaHcy Ta Woro ckjaaoBux». [l yac
AyJUTOPHUX 3aHATHh CTYIEHTH IMiJ KEPIBHULTBOM BHKIIAJada pPO3B SI3yHOTh
TUNOBY 3aJa4y, aHaI3yKTh OTPUMAaHI PE3yJbTaTH 1 JNaTh BIANOBIAI HA
KOHTPOJIbHI NMHUTAHHS, 10 HABEJCHI HAMPUKIHI KOKHOT TeMH. {151 BUKOHAHHS
JOMaTHbOro 3apaanHs JI3-1 cTylneHT OTpuMy€E Bl BHKJIaJa4a HOMEP BapiaHTy
BUXIIHAX JaHWX. [10C/IIIOBHICTE BUKOHAHHS 3aBJaHb HABEJACHO B METOAMYHUX
BKaziBkax y pozautax TEMA 2 1 TEMA 3. IIpakThuHe 3aBIaHHs HEOOXIJHO
o opMHUTH BIAMOBIAHO A0 MOPSAKY BUKOHAHHS Ta 3AaTH BUKIIAIaqy .

KoHnTpones BuKOHaHHs AoMamHboro 3aBaanHs JI3-1 3milicHIOeTbC uepes
NEPEBIPKY HOro MpaBMIBHOIO BUKOHAHHS Ta 3aXMCT OTPUMAHUX PE3YJIbTATIB Y
BUIJIANl YCHOTO ONWTYBaHHS. 3apaxyBaHHs OalliB 3I1HCHIOETBCS YEPE3
nepeBipky 3aBaanHs — 18 6auqis (60 %) Ta OLIHKK 3 YCHOrO ONMUTYBaHHS — Bif 1
Ao 12 daJis.
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