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OCOBNMMBOCTI ANHAMIKN TEMMEPATYPU MOBITPA B TEOKOMIT/IEKCAX
HOPHOIOPU Y XXAPKY AHTULUWMKI/TOHAJIBHY MOroay

BorgaH Myxa

JTbBiBCbKMIA HaLiOHaNbHUIA YHIBEPCUTET iMeHi IBaHa PpaHka,
Byn. M. Jopoluexka, 41, 79000, m. J1bBiB, YKpaiHa,
e-mail: b.mukha@gmail.com

Yneplie npoaHanizoBaHo pesynbTaTh LiNnogoboBmx 3 iHTepBasioM 15 XB aBTOMATUYHUX, CWH-
XPOHHUX peecTpauiii  TemnepaTypyu MOBITPA reokomnekcis YopHoropu YkpaiHcbkux Kapnar.
3’coBaHO BN/MB NaHAWAMTHUX Fe0CUCTEM Ta reoisyHNX MPOLIECIB Y HUX Ha (DOPMYBaHHS TOMOKITi-
MaTUYHMX XapaKTepUCTVK. BusABNeHO cneundiky AvHamiki TemnepaTypyu B FEOKOMM/EKcax Y pisHi
nepiogn Aobu: [OBOBUX aMMAiTyd, HiYHi pafiauiiiHi BUXONOMKEHHA B Y/OrOBMHAX, TeMMepaTypHi
iHBepcii B ripCbKMX A0AMHAX Ta CXWnax, WO BMAMBAE Ha Cneuudiky po3TallyBaHHS BMCOTHUX
TEPMIYHMX | POCAMHHUX MOACIB. YpaxyBaHHS BUSBNEHWX XapakKTepuCTUK MPUAATHE TakoX ANf
NigBMLLIEHHS Ge3MeKn i KOMOPTHOCTI NiWoro Typnamy B YopHoropi.

Knto4oBi cnosa: reokommnaekcy, TOMOKNiMaT, TemnepaTypa NoBiTps, rpagieHT, amnaiTyaa, AvHaMika
TemnepaTtypu, TemnepaTypHa iHBepcis.

[o6pa 06i3HaHiCTb Y cneumndiLi hopMyBaHHS TemMnepaTypHUX YMOB Y NPU3EMHOMY LLapi
noBiTPA 3aBXau Oyna nNoTpiGHOK BCiM opraHizaTtopam Ta nNpauiBHUKam pi3HUX BUAIB
rocrnogapcbKoi AifNbHOCTI, @ TaKOX HayKOBLAM AN NOACHEHb TUX YU iHLUMX 0CO6NMBOCTEN
(hopMyBaHHS Ta (DYHKLiOHYBaHHSA reokommnekcie. HassHa matepiaiibHa 6a3a A0CNigHUKIB
TONOKNIMaTUYHUX YMOB (KMimMaT “Micus™) He 3MiHIOBanacs BXe MPaKTUYHO CTONITTA. 3a
HasBHUX MeTOAiB TOMOKNIMaTUYHI JOCNIIKEHHS NOB’A3aHi 3 3araflbHUMU | KOHKPETHUMM
TPYZAHOLLaMy opraHisauii (3a1y4YeHHs BEIMKOI KilbKOCTi HaBYEHMX NOAEN, TPaHCMOPTYBaHHS
[lenikaTHoi anapaTtypu, HEMUHYYICTb Ta HenepeabadyBaHiCTb MOMWOK Bif BMMBY NOACHKO-
r0 YMHHMKA) Ta AOPOroBapTiCTIO Po6IT. Yepe3 uLe NOAIGHI LOCMIMKEHHA MPaKTUYHO He
NPOBOAATL B3arasi, abo X BUKOHYKOTb OKPEMi EHTY3iacTh B OCSHXKHUX mexax [8, 10]. Tomy
Joci B Kapnatax BMKOPWCTOBYIOTb PO3POOKM OKpPeMUX BMAATHUX y4yeHuX (M. AHApiaHOB,
N1. Cakani, C. CTOI1K0), KOXEH 3 KX CBOIMM Croco6amu, (pakTUYHO 6e3 BMaCHWX HaTypHUX
BMMIpIOBaHb | Ha 3acafjax po3paxyHKOBMX Ta OiOiHAMKALiAHUX METOLIB 3yMinu aTu nuwe
3ara/ibHy OL|iHKY Terno3abe3neyeHHs BUCOTHMX MosciB xpebTis Kapnart [1, 7, 9]. MiscToniT-
TS NPUPOLO3HABLI BBaX&/IM MOX/IUBAM KOPWUCTYBATUCA LUMMU KNIMATUYHUMKU ONUCaMK
Kapnar, abo i 3araslbHUMK 3aKOHOMIPHOCTAMM (DOPMYBaHHS TOMOKIMaTY, BUSBAEHUMU Nij
yac JOCnimpKeHb B iHWMX perioHax [2-5, 8, 9 Ta iH.], 60 PiBHO3HAYHMX HOBILLIMX NpaLb He
6yno. [eski iHCTUTYLIT TaKu BUKOHYBaNW i BUKOHYHOTb METEOPOIOriyHI BUMIPIOBAHHS — Lig
NOCTIMHI fiepXXaBHi METEOPOOriYHI CTaHLiT perioHy, enisofnyHi ekcrneuLiviHi BUMipOBaHHS
YkpHAIMI, IHcTuTyTy ekonorii KapnaT Ta YopHoripcbkoro reorpadiyHoro crauioHapy
(UrC) NbBIBCLKOrO HaLiOHaNbHOrO YHiBepcUTETY iMeHi IBaHa ®paHKa. Baxnusi y3arab-
HeHHS B3aEMO3B’A3KIB MiXK MOKa3HWKaMu Ten0Boro Ta BoAHoOro 6anaHcis Kapnart HaBefeHi
y BifnoBigHin MmoHorpagii [7]. Po3po6ok M. AHgpiaHOBa HIXTO Lie He O6GHOBMB, X0ua
MUHYN0 BXe 55 pokiB. OfHak MOTPiGHI He TifbKM OHOBMEHHs, a i CyTTeBa fAeTanisayis
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KNiMaTUYHOTO 30HYBaHHA KapnaT. [ns Ub0ro HeobxifgHi cUCTEMATMYHI AOCAIMKEHHS Ha
Pi3HMX BUCOTHUX PIBHAX i B PI3HUX NaHALIAPTHUX CUTYaLisIX YCiX FiPCbKMX MacuBIB.

OcTaHHIM JecaTUniTTAM aKkTUBI3yBa/ICA TOMOKIMaTUYHI AOCNifpKeHHA B KapnaTax, Lo
npoBoAATbL BYeHi JIbBIBCLKOro Ta YepHiBeLpKOro yHieepcuteTis [2-6, 9, 11, 12], ogHak
HabyTuii Garax gaHUX € Mi3epHUM.

Y 70-x pokax XX cT. . TpeTsK BUKOHAB BaXK/IMBE TOMOKNIMaTUYHE AOCNIAXKEHHS, W06
onucatu yMoBM hopMyBaHHS (hIopy i POCNIMHHOCTI KapnaTcbKoro 3anoBigHuKa Ta BUSBUTK
YMOBW (POPMYBaAHHS CHDKHWUKIB i CHDKHUX flaBWH. BiH TakoX onucaB KAiMaTU4Hi YMOBU
MacuBy YopHoropa 3 ny6nikauieto “KapTocxemu NOWMUPEHHs Me30BIAMIH KNiMaTy B MeXax
aNbMiHOTUMHOTO cepesHbOrip’s oBEPNAHCLKOro 3anoBigHoro nicHMuTBa” [9].

32005 p. My po3noyann TONOKNIMaTUYHI fOCAIAKEHHS B UOPHOTOpi — HallBULLili YaCTUHI
Kapnat, 3o0kpema, y 6aceiiHi p.[lpyT i B mpwaeramx ripcbkux MacvmBax — BopoxTa-
MyTUnbCbKOMY HM3bKOTIP’i Ta FopraHax 3 BMKOPWUCTaHHAM CyYaCHUX MPUHLMMNOBO HOBUX
npunagis: eNeKTPOHHUX peecTpatopis. Lli npunagy LOKOPiHHO 3MiHUAM METOAMKY OpraHisa-
Uil TOMOKAIMATUYHUX [OCMiMKeHb, 3pOOUBLUM X MOPIBHAHO NErkKUMK i 3pydyHumK, 6e3
MOCTIHOT MPWCYTHOCTI [OCMIAHWKIB Yy MyHKTaX peecTpauii, Ta, WO HalBaxIuBiwe —
TOYHMMU. [1po6AemMoto € nnLie TPYAHICTb NpuAbaTh Ui Aopori npunagn Ta 36epertu ix Bifg
3N0AiiB, SKUMK CTal0Tb HaAMIpPY LiKaBi /104N, WO BUNaAKOBO BUSBAAIOTL NPUAaAN B MiCUSsIX,
AKi He OXOPOHSAIOTb.

Y Hallomy po3nopsimKeHHI € peecTpaTtopu, BUrotosneHi ipmoto Gemini Data Loggers
moaudikauii Tinytag Ultra TGU-1500 ta TGU-4500, npu3HayeHOi AN BUMIpHOBaHHS
TemnepaTypw noBiTps (y rpagycax Llenbcis) 3 TouHicTio +0,25 °C y gianasoHi TemnepaTyp
Bif -30 fo +50 °C i BifHOCHOT BOMIOrOCTi NOBITPS B Aiana3oHi Big 0 fo 95 % 3 TOUHICTIO £5 %
(puc. 1). BoHM MalOTb eNieKTPOHHY nam’sTh, WO akymynoe 8 000 Ta 16 000 3amipis,
Bi4MOBIAHO, MOXYTb NpautoBaTM TPMBAIWA YaC B aBTOHOMHOMY PEXMMi, MalTb Masuii
posmip i macy (50r). O6CnyroByBaHHs PEECTPATOPIB MNOMAraEe B HANEXHOMY iXHbOMY
36epiraHHi Ta BYaCHiii 3amiHi crneLianbHUX efeMeHTIB XXUB/EHHA (OAWH pa3 Ha ABa POKM).
PeecTpaTopy MOXHa Kabenem KOMYTYBaTh 3 KOMM’OTEPOM, 3a AOMOMOIOK0 AKOro Croyarky
nporpamMytoTb PeXum poboTU peecTpaTopiB, a nicna i 3aKiHYEHHS 34MTYHOTb 3amnucaHy
iH(hopMaLito, Ky BifMOBIAHOK MPOrpamMord MepeTBOPOTL Y TabnnMuHWMiA Ta rpadidHni
(hopmartu, L0 A0AATKOBO NONimnLye poboTy 3 AecATKaMy TUCAY 3a(diKCOBaAHWX JaHUX.

r

Puc. 1. 30BHiWHI BArNsAg peecTpaTopa (MiBOpyY) i JONMOBHEHOIO NiHOMACTOBMM KOBMAaKoM
HaLLOro BUrOTOBMIEHHS 15 3aXMCTY Bif, MPAMMX COHAYHUX NPOMEHIB (NpaBopyy).
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PeecTpaTtop ¢hikcye NOBHY AaTy i TOUHWIA (A0 CEKYH/AM) Yac KOXXHOrO BUMIpPHOBaHHS, Y SKi
3a BMOOPOM OnepaTtopa MOXYTb OYTW BKIKOYEHI CepefHs, MakCUMasbHa Ta MiHiMasibHa 3a
iHTEpBa/l Mi>XX BMMIpIOBaHHAMM TemrnepaTtypa Ta BOJIONCTb MOBITPA. YacToTy BMMIptOBaHb
MOXXHa 3anporpamyBsaTtu 3 iHTepBasiom Big 1 ¢ f0 AecATW AHIB. 3UMTaHi faHi MOXXHa eKcnop-
TyBaTW B TUMOBI KOMM’KOTEPHI NpOrpaMu, NPUCTOCOBaHI ANA OnpaLoBaHHA BeJIMKMX MacuBiB
JaHuX.

Po6oTy 3 TakuMu npunagaMum My posnoyanu BAiTKy 2002 p. Breplie B YKpaiHi. Togi
MPOBeAEHO KOPOTKOYacHi TOMOKMIMaTUYHI AOCNigKeHHs y GaceliHi p. OHicTep (y ropax Ta 'y
nepearip’sx) [3], nisHiwe 2003-2008 pp. — Ha Po3Touui, a B 2007-2010 pp. — y JIbBOBI Ta
vioro okonnugax [5]%.

3 BnacHoi iHiuiaTvem 2005 p. MM 3acTOCyBa/IM Lii €NEKTPOHHI peecTpaTopu Ana Aocni-
IPKEHHA [esKMX TOMOKTIMATUYHMX MapameTpiB y BepxiB’i 6aceiiHy p. MpyT, 30Kpema, Y
MeXax KapnartcbKoro npupogHoro HauioHanbHoro napky (KMHM). Mpunagu npavtosanu
Tam MnpakTuyHo 6e3nepepsHO Big nunHA 2005 p. no »xoBTeHb 2006 p. (NpoTaroM 16 MicAuis 3
iHTepBasioM MiX BuMipamu 1 roa) [4].

Y 2011 p. ans Hawmx gocnifxeHs y YopHoropi BukopucToBysanu 15 peectpatopis TGU,
3anporpamoBaHNX Ha CMHXPOHHY PO60TY 3 iHTepBanom 15 XB MiX hikcauisMu Bigfikis, Wo
3abe3neyyBaso BIOBMOBAaHHS MPAKTWYHO BCIX KOAMBaHbL TEMMNepaTypu Ta BOMOrOCTi MOBITPS,
3YMOB/IEHMX BMN/IMBOM He Tifbkn COHUS, a i BITPY. BCboro ans focnigkeHb TONoKniMaTny-
HUX BigMiHHOCTel y YopHoropi 6yno o6paHo 45 NyHKTIB BCTAHOB/IEHHS Npunagis (Tpu cepii
no 15 NyHKTIiB) 3 TakMM po3paxyHKOM, LL06 3a OfHAKOBOI MOroAy OXOMUTW HaBaXKIuBILLi
NaHAWadTHI YMOBM, CPOpMOBaHi Ha MiBHIYHOMY MaKpoCxuni YopHOropu, nounHaioumn Big
CXWNiB NiBAEHHOT ekcrno3muil xpe6bTa O3ipHWIA i gonunHk p. MNpyT 6ina UIC yepes niBHiYHI
CXUNWU Ta [aBHbOMLOAOBMKOBI Kapu [0 BeplvH ronoBHOro xpe6ta macusy YopHoropa
(Moxwmxkescbka, bpeckyn, osepna). TyT MW BUKOPUCTOBYEMO /iWLLE [aHi peecTpaTopis,
PO3MiLLEHNX B3LOBX [OBrUX NPodifnis.

Bubip Mmicus BCTAHOBMIEHHA PeeCTPaTopiB IPYHTYBaBCA Ha paHille CKNajeHux Hamu
NaHAWaPTHUX KapTax Ta Ha BNacHOMY OCBifi nonepefHiX TONOKNIMaTUYHUX JOCNIIKEHb Y
YopHoropi.

Yci peecTpatopu BCTaHOB/MOBAM Ha BUCOTI 2,0 M HaZ, 3eMHOKO NOBEPXHer0. [11a 3axX1CTy Bif
NPAMMX COHAYHMX NMPOMEHIB Ha peecTpaTopm 6ynu HacamkeHi 6ini NiHONNACTOBI KOBMAKK, AKi He
3aBaXKasIn BilbHOMY [OCTYNY MOBITPS 40 YYT/IMBMX €NIEMEHTIB peecTpatopis (avB. puc. 1).

HaiiBaxuMm 3aBAaHHAM Y LbOMY EKCMEepUMEHTI Gyna focTaBKa MpuiagiB [0 MYHKTIB
NPU3HAYeHHA Ta TXHA 0XOPOHA BAEHb i BHOYI Bif HAAMIpY LikaBux TypucTis. Lie notpebysa-
N0 CKOPOYEHHSA TPUBA/IOCTI EKCNEPUMEHTY Yepe3 HEOOXIAHICTb 3anyUYeHHs [0 y4acTi B HbOMY
6nm3bKo 30 CTyAeHTIB, acnipaHTiB Ta BUKMagadiB Kadeapn ¢isnyHol reorpadii JIbBIiBCbKOro
HaliOHa/IbHOTO YHiBEPCMTETY iMeHI IBaHa dpaHKa, 3a L0 OpraHi3aTop eKCnepuMeHTY i aBTop
CTaTTi BUC/IOBMIOE TM LLIMPY BASYHICTb.

HanexHuin naHfwapTHWA onuc NyHKTIB BUMIPIOBaHHA 3aiiHsAB 61U GaraTo Micus, yepes
WO MoAaMo MakCUMaslbHO NaKOHIYHI TXHI Ha3BW fvle Ha rpagikax, crnojisatouncb Ha
reorpaciyHi cneyjianbHi Ta acoliaTUBHI 3HaHHS YMTaYiB.

! Mpunagn npupabani [ipesaeHCEKMM TeXHIYHUM YHIBEPCUTETOM AN1St BUKOHaHHA CMiIbHOTO YKpaiH-
CbKO-HiMeLbKOro npoekTy “AHictep” nig erigoto KOHECKO (Mapu>k; FKZ 0339699) Ta MixkHapogHo-
ro npoekty IWAS, yyacHUKoM skux 6yB aBTop. Micns 3aBepLUeHHs MepLuoro i And NpoLOBXKEHHS
[pYroro npoekTy npunagy 3anueHo ANA BUKOPUCTaHHA Y JIbBIBCbKOMY YHiBEpCWTETI, 3a Lo
BMC/IOB/IOEMO BAAYHICTb HiMELbKi CTOPOHI.
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MokasoBMW AN BNAWBY NAHALAMTHWUX YMOB Ha (DOPMYBAHHS TOMOK/IMATYy MOXYTb
6yTV Noroan aHTULMKIOHANIbHOIO XapakTepy, KOu BIACYTHICTb BITPIB CNpPUsE POPMYBaHHIO
cTpaTnikawii NpM3eMHOro wapy armocgepu Ta i micueBol TpaHcgopmauii. MonoBHUMK
YMHHWKaMW NepeTBOPEHHA XapaKTePUCTUK NOBITPA B KOHKPETHUX NaHAWAapTHUX YMOBax €
oro nporpiBaHHsA COHLEM Y BiKPUTUX AONMHAX BAEHb | pafiauiliHe BUXOMOMKEHHS BHOUI,
MoBi/IbHe MepeTikaHHA Mac MOBITPS 3 Pi3HOK T'YCTUHOK 3riAHO 3 (DISUYHVMMK 3aKOHaMK Ta
TpaHchopMauis naHAgWwapTHUMK BNaCTUBOCTAMMU.

JocnifpkeHHA B yMOBax aHTULMKNOHa/IbLHOT NOrogy BAanoca BUKoHaTW BAiTKy 2011 p.,
Konu copmyBanaca CTilika morofa B NWMHI Ta CepnHi 3 O4HAKOBUMW TeMmepaTypHUMK
noKasHMKaMu Ta Konm B YopHoropi 3ibpanacs noTpibHa rpyna nogei i HaneXHa KifbKicTb
e/IeKTPOHHUX PeecTpaTopis.

Po3TallyBaHHs NyHKTIB peecTpauii Ha npodini Ne 1 (puc. 2), OKpiM 3arasibHUX TOMOKJIi-
MaTWUYHWX 3aBfaHb, MasIo e i cnewuianbHy MeTy: BUSBUTW NPIOPUTETHICTb BNAMBY abcontoT-
HOT BMUCOTU UM NaHAWAaTHUX YMOB Y BMNAMBI HA TPafieHTVW Temnepartypy MNOBITPS MiX
MyHKTaMKn peectpauii. Yepes ue NMyHKTU po3TalloByBa/v 3 NPUGIN3HO OAHAKOBUM KPOKOM
abCosIOTHOT BUCOTH, & TAKOX Ha OAHAKOBMX BMCOTaX 3a Pi3HUX NaHALAPTHUX YMOB.
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Puc. 2. A6CONOTHI BUCOTU NYHKTIB peecTpauii Ha npodini Ne 1 OsipHuii—-I"oBepna
(3a GPS-BuMiptoBaHHsAM B. ABOPCLKOro Ta 3a TOMOKApTOH).

MacuvB faHux 3 npoginto Ne 1 cknascs 3 npubamsHo 3 000 3HaYeHb BUMiIpHOBaHb TeMmrie-
paTypv Ta BOMIOFOCTi MOBITPA. AHani3 UMX AaHUX AaB 3MOTy BUSBMTW OCOGAMBOCTI XapaKTe-
PUCTMK TeMnepaTypu, 30Kpema, rpadikyu 4acoBoi AMHaMiKM TemnepaTypu MOBITPS AEMOH-
CTPYHOTb SBHI BigMIHHOCTI Y NporpiBaHHI Y1 0XONOMXKEHHI MOBITPS B NPUPOAHMX FEOKOMM-
nekcax pi3HOT naHALwagTHOT Nnokanisauii. MpueepTatoTb yBary opuriHaibHi GopMU KpMBUX
Ta rpynyBaHHsi KpyBMX 3a hopMamu, L0 3PeLUTOor BigNoBiAae IXHi naHAawadTHIA cneundi-
ui. Hanpuknag, cepeg, ycix KpMBMUX BUAINAETLCA KPUBA XO4Y TeMMNepaTypu Ha MeTeomanaH-
ynky YIC, posraloBaHoMy B PO3LUMPEHHI AHMLWA LOAUHK p. TpyT Ha BMCOTI 981 M H. p. M.
TyT dikcytoTb HaibiNbLLi 4060BI KOAMBAHHA TeMMepaTypu: BAeHb — HaliTennille, a BHOYI —
HalixonofHille, IO CNpUYMHEHe foKanisauield MaifjaHuMKa i peecTpaTopa Ha Be/uKii
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6e3niciii NoNsHI AONMHW, OTOYEHIN 3aniCHEHUMK cxunamn. MoaibHMA XapakTep Mae Kpuea
TemnepaTypyw NOBITPS B HWXKHI YaCTUHI cxuny xpebTa O3ipHWiA, WO npunsarae 4o A0SMHN.
OueBunHO, LLO NOBITPS, sIKe OPMYETLCSA B AHULLI AONWHW | 3aiiMae NMEBHWIA BUCOTHWIA Luap,
MPOHUKAE | B NPUAOIMHHWIA liC Ha CXunax.

3a hopmamy KpMBUX MOXKHA BUAINUTY ABI MOAIGHI rpynu: nepLia Ans peecTpaTopis, LLO
Oynu posTalloBaHi B reoKOMMekcax MiBHIYHOrO Makpocxwuiy [oBepnu, a gpyra Ang
PEECTPATOPIB 3 CepefiHbOl i BepXHbOI YacTMH cxuniB xpebTa O3ipHuMiA. B 060x BMnagkax
KpuBi NOAi6HI MK COB0I0 TEHAEHLISIMW 3MiH, OfHaK BifpPi3HAOTLCS KiNIbKICHUMW 3HAYEHHS-
MW Ta YaCOM 3MiHM TeHAeHLi. Yac noyaTKy HiYHOT cTabinisauii TemnepaTypu Ha BepXHix
PIBHAX NOYMHAETbCA NpMbIM3HO 0 21 rof, a yac i 3aKiHYeHHs — 0 6 rog 45 xB, T06TO B
MOMEHT cxofy CoHLS.

Y pHuwi ponunu Mpyty (Ha nyHkTi YITC) BMpasHOi HiYHOI Aenpecii B X04i TemMnepaTtypu
MoBITPSA He crocTepirany. HatomicTb BigbyBasiocs MOCTYNOBE, MPOTArOM YCIET HOYI, 3HUKEHHS
TEMMepaTypu, WO MOXHA MOACHUTKU MICLEBUM pafiauiiHuM BUXOMOMKEHHAM Ta TPUBA/IUM
HanIMBOM XOJSI04HOrO MNOBITPS B3A40BX AONMHU [pyTy 3 BePXHiX XpebTiB (AK ripCbKo-A0NMMHHA
angekuis). MiHiMaibHI 3HaueHHs Temne parypy 3a¢J|KcosaHo 0 6ron45xB, WO (HakTUHHO
36iraeTbea 3 MomeHTOMméa)?Aé'ﬁﬁewc?ﬁaTﬁp@ ro,lf 12%8Y Ha ,u,%ﬁ'ﬁﬁcs)' "“37' LﬁBﬁ%u (puc. 3).
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Puc. 3. MHamika TemnepaTypu NoBiTPA B NMyHKTax peecTpauii TonoknimatnyHoro npoginto Ne 1
33 XapKOl aHTULMKIOHALHOT NOrOAW INMHS.

AKUEHTYEMO yBary Ha TOMy, L0 KpvBa XO4y TeMmepaTypy B reOKOMM/EKC CepeaHbOoT
YyacTMHM cxuny xpebTa O3IpHMIA AEMOHCTPYE HaliBWLLI Cepefd YCiX KPMBUX MOKA3HUKU
TemnepaTypu B HiYHWIA yac. Ha Hawwy AymKy, Le NoB’s3aHo 3 Mi4MnoB3aHHSAM XOM0AHOr0
MOBITPA, LLLO CNYCKAETbCA B A0NMHY 3 [0N10BHOro xpe6Ta YopHoropu, nig Teniwe noBiTps
[HWLLIA PIYKOBOI AOMMHU | BUTICHEHHSIM A0M0 Ha BULLI PiBHI CXWAIB AONMHN. BnacHe Ha piBHi
cepeanHn cxuny O3ipHOro (a TakoX Ha npunernMx cxmnax xpe6ta Kykyn Ta ropu ura)
pocTe OYK, LLIO B Maiike 0AHAKOBOMY CMiBBiHOLLEHHI 3 ANMLEH0 Ta CMEPEKOO CTae nicodop-
MYBa/IbHOI0 MOPOAOH0. Taka CUTyaLis 3 NOLMPeHHAM Byka y BUCOTHOMY NOSCi CMepPEKOBOro
nicy CBif4MTb, WO NOAI6HUIA MeXaHi3M BUHWUKHEHHS TeMNepaTypHUX iHBEPCill B Y/IOrOBWH-
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HMX PO3LUMPEHHAX PIYKOBUX LOMWH € ABULLEM HaCTUM. TBEPIKEHHSA NPO 3B’A30K NOLLUPEHHS
byka 3 BMXOfJamu KapOOHaTHMX MOpi4 Ans KanbLiedinbHOro 6yka npaBu/ibHe TEOPETMYHO,
npoTe B Uil cuTyauil CyMHIBHE, OCKiflbKM HeMa [0Ka3iB 3a/isiraHHs BEPCTB KapbOHAaTHUX
nopig, sKi oxonnwBanuM 6 yci HasBaHi XpebTW came Ha BMUCOTI NPOSIBY TeMmepaTypHOT
iHBepcil.

CepeiHbOA000BI 3HAaYeHHA TemnepaTypu MNOBITPS 3a Nepiog peecTpauii 40 BUCOTK
1400 m konuBanuca 6amsbko 20 °C (puc. 4). HalitennilwmmMm BUSBUANCA AHWLLA JOSMH PiK
6e3 nicy (4epe3 BUCOKE AeHHe MPOrpiBaHHA) Ta CXWUAW NICUCTOr0 CepefHbOrip’s, 30Kpema,
BEPXHi YaCTUHM cxuniB xpe6Ta O3ipHuiA Ta 3apocsALbLKOro ficy, a TakoX Noscy KpuBoniccs
nig roBepnoto (Yepes BedipHi Ta HiYHi iHBepcii). MyHKTW, po3TalloBaHi BULle Bif Noscy
KpvBoniccs, 6ynn xonogHiwmmy Ha 1-4 °C. BepTukanbHWi rpafieHT 3HWKEHHS TemnepaTy-
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Puc. 4. CepegHi f060Bi Ta cepefiHi Mo nepiofax Jo6u 3Ha4YeHHA TemnepaTypu NoBiTps
B FEOKOMM/IEKCaX Y30BX TOMOKNIMaTUYHOro npodinto Ne 1.

Po3nogin Temnepatypu NoBiTPA B iHLWI YaCcTUHM f06U Mae CBOT 0COGNMBOCTI: HanpuKnag,
y nepLly NOJIOBUHY [HA HaHWKYI TeMNepaTypu CnocTepiranv B AHWLWI JonuHu MpyTy i Ha
NPWIErNX CXWnax, a Tenaiwummu 6ynnM CXWam MiCMCTOro CepefHborip’s. BepTukanbHWia
rpagieHT Ha 6e3nicux cxunax Fosepnu 3pocTtas Ao 0,94°/100 M. B nicnsiobifHii Yac HaliiHTe-
HCMBHiLLe MporpiBatoTbCs 6e3ici YacTMHM gHunwa gonnHun (UrcC) ta 6esnici cxunm FoBepnu,
[ie BEPTMKa/bHWIA TeMnepaTypHUiA rpagieHT 3HM3mBea A0 0,6%/100 m MoBinbHile nporpisa-
NNCA Nicn cepeaHbOrip’a. B HiYHWMIA yac HalixonogHiwmnMm cTaBanu 6esnici cxunu Fosepnu,
[ie BEpPTMKaNbHWIA TeMnepaTypHUii rpagieHT 3pocTaB Ao 1°/100 m, a TakoX BiAKPUTI AHMLLA
JONMH piK. TenniwmnMy yTpUMyBannca cepefiHi Ta BepXHi 3a/licHeHi cxunm O3ipHOro, CXuam
MOPEH Ta iHLUI CXW/W epo3iiHOro NiCUCTOro cepefHbOrip’sa (avB. puc. 4).

[JocnimpkeHHs Ha gpyromy TonokniMaTuyHoMy npodini opraHizoBaHe BXe 4yepes 20 AHIB
3a aHa/IOrivyHOT XKapKoi aHTULMKNOHabHOT NOroAx CepriHA 3a AOMOMOrOK YaCTUHU YYacHU-



Ocobaubocmi dunamiku memnepamypu nobimpa 6 eeokomnaexcax HopHoeopu. .. 219
ISSN 2078-6441. Bicuuxk JIbBiBchKOTO yHiBepcuTeTy. Cepis reorpadiuna. 2013. Bumyck 41

KiB LIKOAM TipcbkKoro naHawadgrosHascTea (npod). A. MenbHUK, goueHTn 1. LLy6ep,
Bb. Myxa, acuct. b. ABopcbKuii Ta 6araTto CTYAEHTIB).

OCHOBHMM 3aBfaHHsAM A0CAiKeHb Ha npodini Ne 2 6yno BepuikyBaTu nonepegHi Bu-
CHOBKM CTOCOBHO TeMMNepaTypHUX FpafieHTiB Ta iHBEPCil, a TAKOX BUSBUTU TONOKNIMATUYHY
cneuniky AaBHbOMLOJOBMKOBMX KapiB, BEPLUMH FOMIOBHOrO XpebTa Ta cigen Mk HAMK. [Ons
LIbOro NpodiNb 3aKiafeHo Bif MeTeomaigaHuMKa YopHOripcbKoro reorpaiyHoro cratioHa-
Py AK MYHKTY ANA NOPIiBHAHHSA 060X Npodinis, NOTIM Ha NiBy MOPeHY B3[0BX [OPOru Ha
3apocnsk i gopory Ha MeTeocTaHLito MOXMKEBCbKY, Aasi Yepe3 HUXHIl | BEPXHilA AaBHbO-
NbOJOBUKOBI Kapy Nomik mnievamu MOoXWKeBCbKOT Ta bpeckyna i fani 3 BMXOLOM Ha
BepLUMHY "onoBHOro xpe6Ta YopHoropu MoxumkeBcbKy, bpeckyn, FoBepny Ta cigna nomix
HuMW. KinbKicTb reokoMniekcis 3 peectparopamut — 15. Po3TawlyBaHHA NYyHKTIB peecTpaLii
Mo BMUCOTAX Ta TXHi Ha3BM Bif06paXkeHo Ha puc. 5.
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Puc. 5. BUCOTHe NONOXeHHs NMYHKTIB peecTpauii Ha npodini Ne 2
UIrC-mopeHa—3apocnak—kapu MNoxuxescbkoi—bpeckyn—-Iosepna, 4-7.08.2011 p.

AHani3 fjaHux 3 peectpatopis (6,5 TUC. BUXIZHWX Bif/1iKiB TeMnepaTypu i BONOrocTi No.iT-
psi, 3apeecTpoBaHMX 3 iHTepBasioM 15 XB) [aB 3MOTy BUSIBUTU LLE HU3KY LiiKaBMX i Hecrnogisa-
HMX TOMOK/TIMaTUYHMX 0COBNMBOCTEN MiAAOCAIAHMX TEOKOMI/IEKCIB, a came: CepeAHbOL000BI
Temnepatypu BCiX 0OpaHMX HaMu TeOKOMMEKCIB BUABUAUCSA OAU3bKMMK 3a MOKasHUKaMu
(14,5+1°C) i npaKTMYHO He BiAOOPaXKatOTb PI3HMLI MK reokomnnekcamn. HaTomicTb
eKCTpeMasibHi 3HaYeHHs, 0CO6NMBO MaKCMMaslbHI TeMnepaTypu, MatoTb 3HaYHi BigMIHHOCTI I
(hOPMYHOTLCS 3a/1EXKHO Bij CaMOro reOKOMIMEKCY Ta MOro 0TouUeHHs (AmB. puc. 6).

IMoKa30BMMK CTOCOBHO Cneumdikin reoKOMMNIEKCIiB € TakoX A000BI amnniTyan Temnepa-
TYpV NOBITPS: HanpuKnag, amnniTyga TemnepaTypu noBiTps 3a o6y Ha UIrC gopiBHioBana
24,7°C, WO € HaBMLMM 3apEECTPOBAHUM 3HAYEHHAM [An8 MICLEBOCTI KPYTOCXM/IOro
nicmucToro cepegHborip’a. MakcuManbHi J060BI aMnAiTyan ANa »KapKoi aHTULMKIOHALHOT
Morofmn 3apeecTpoBaHi B MIiCLEBOCTI [aBHbO/IbOLOBMKOBUX KapiB, 30Kpema, y Kapax Moxu-
XKEBCbKOT: Ha JHULL HWXHbOrO Kapa — 31,2 °C, 3axigHoMy cxuni BepxHboro kapa — 30 °C, Ha
TUNBHOMY CXW/i BEPXHLOTO Kapa — 27,3°C. Y NiCOBKPUTUX TeOKOMMIeKcax MiCLEeBOCTI
nicncToro cepeAHbOrip’a 4O6OBI aMnAiTyaAn BUABUANCS HaiMeHW MK (14—15 °C), Ha Lo Mu
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i cnogisanucs yepes BIAOMWIA CMOBINbHEHUIA TEMNOOOMIH Yy ficaX i TXHH 3rnagKyBasibHYy
posib Y KOHTpacTax Temnepatypu [4].

Temnepartypa nosiTpsa B rpag,.
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Puc. 6. [J060Bi KOIMBaHHS TemnepaTypy NOBITPS Ha NyHKTax peecTpauii npodinto UrC—bpeckyn
B aHTULMKNOHaNbHY norogy, 4-6.08.2011 p.

[Jello HecrofiBaHO ManuMU BUSBMIUCSA JOOOBI cepefHi 3HaYeHHs [060BUX aMnaiTys Ha
BepLUMHAX Ta Cignax rofioBHoro xpebra — 17-22 °C. Yci nyHKTU TyT 6ynn B nosici cybanbmiii-
CbKMX NYKiB, BIAKPUTI 419 NPOrpiBaHHA COHLEM, HIYHOIO BUXONOMKEHHS Ta [0 CNabKumX BiTpIB,
AKi (haKTMYHO 11 BU3HaYanW Xif TemnepaTypy B Nepiof aHTULMKIOHaNbHOI moroam (puc. 7).

Temneparypa B rpag. C
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Puc. 7. Xig Temnepartypu nNoBiTps Ha BepLUMHAX i Cignax ronoBHoro xpe6Ta YopHoropu
B MeXax Biapi3ka Moxwmkescbka—oBepna, 4-5.07.2011 p.
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BepLunHM rip MaloTb XapaKTEPHWUIA Xig TemnepaTypu NpoTAroM Ao6u, NpoTe MiXK co60to
BOHW MPaKTUYHO He BiAPi3HAKTLCS Hi BAEHb, Hi BHOUYI, a Le CBIgYMTb, WO TemMnepaTypHUii
PeXuM TYyT BU3HA4aE BislbHa MOBITPSHA Maca, sika MOCTIiHO PyXaeTbCsl B CHOPMOBaHI Ha
TOI YaC aHTULMKNOHANbHIN GapnyHiiAl cuCTeMi, | WO AisbHa NOBEPXHS BEPLUMH XpebTa Mae
Ha Hel nnwwe cnabkmin BNaue.

Cigna M BepLMHaM¥ Masin 6inbLuy pisHULIO: fello Tenniwum (Ha 1-3 °C) BusBumiocs
cifno Mk MoXMKeBCLKOIO | BpeckynoM NOpPiBHAHO 3 cignom M Bpeckynom i ToBepnoto.
[Opyre cigno posTalloBaHe TiNCOMETPUYHO BWLLE Bif Mepwworo Ha 70 M, OfHaK Le He
3abe3neyye Ha3BaHOI Pi3HUL BHACMILOK PO3PiMKEHHS MOBITPS. BBaXaemo, WO NOACHEHHS
TYT Tpeba WyKaTu B IHTEHCMBHILIOMY MepeBasitoBaHHI MOBITPS Yepes Huxye cifno rMoxwu-
YKEBCbKOT Ta B IMOBIPHOCTI — CM/IMBaHHS BUXOJIOAXXEHOr0 NOBITPS 3 [oBepnwn B Apyre cifo.

BusiBneHO TakoX, L0 B NepLUi NOMOBMHI AHS TemMnepaTypa NoBiTps Ha cigfiax xpebTa Ha
2-3° BuWa, a B CepeAuHi Ta APYriiA MONOBUHI AHSA Ha 1-2° HWXKYa, HDK Ha NPUNErInx
BepLwMHax. My He 3HaXOAMMO LbOMY (DaKTY IHLIOrO MOACHEHHS, OKPIM MICLLEBOro nepepos-
noginy pi3HOHArpiToro NoBiTps, 3yMOBEHOro JopMamyt NOBEPXHi Ta rMUGLLUM ONYCKaHHAM
Moro B 3ara/bHiii aHTULUMKIOHAMBHIA MOBITPSAHIA Maci. Cigna MK BepwvHaMu MarTb
6inbwy naowy AisNbHOT MOBEPXHi, WO LWBMALWE O06irpiBaETbCA COHLEM, HIDK KOHiYHi
BepLUMHK. OKpiM TOro, paHilUHIA NPorpis 3yMOB/EHWIA L i1 oporpadiiuHOK AOCTYMHICTIO A0
ciflen MpomeHiB COHUA Bigpa3y nicns ioro cxogy (y 4Yac AOCNIAKEHb COHLE CXOAMMO B
NiBHIYHO-CXiAHOMY CEKTOPi FOPU3OHTY, TOOTO NepreHAMKYSPHO A0 MPOCTAraHHS XxpebTa i
BIAKPUTMX cigen).
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Puc. 8. Xif Temneparypu NoBiTPSA Ha MyHKTax peecTpaulii B340BX TONOKIMaTUYHOro Npointo
YT C-bpeckyn 3a )apKoi aHTULMKNOHaNbHOT noroam, 4-6.08.2011 p.

Hiu HalixonogHiwwowo 6yna He Ha BepLUMHAX Fip, @ Ha JHULLI HWKHBOTO Kapa MoXuKeBCh-
Koi (BucoTa — 1 384 M, -0,2 °C 0 4 rog 30 XB) Ta NPy CHXXKHUKY Ha TU/IbHOMY CXWAi BEPXHLOT0
Kapa (Bucota—1 706 M, -3,3 °C 0 3 rog 16 xB). LlikaBo, 10 0 5 rog 45 xB Temneparypa nosiTps
npyv CHXXKHUKY [Ay)XKe MNOBIMbHO MigBuwmnack Ao 5,2 °C. YBaXaeMo Uel (hakT Hacnigkom
CTIKaHHS1 XO0MOAHOr0 MOBITPS A0 HWKHLOFO Kapa, MOro 3acTOHBaHHS TaM i pagiauiliHoro
BUXONOKEHHS 3a 6e3XMapHOro Heba, WO B MiACYMKY NpU3Be/o [0 TemnepaTypHOi iHBepCil
MK HWXKHIM Ta BEPXHIM Kapamu. AKTUBHE AeHHe MPOrpiBaHHSA MOBITPA B AHMULLI HUXXHBLOIO
Kapa moyanocs 0 6rof, a Mpu CHKHWKY — Ha 45 XB Ni3HiLle, WO MOACHIOEMO Mi3HIWMM
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BMXO0M NYHKTY 3 COHSAYHOT TiHi, 3yMOB/NEHOI nsieveM ropu bpeckyn. LiM NOSICHIOEMO TaKoX
36epiraHHs CH>KHMKA B HiBa/bHil HiLLli MPaKTUYHO NPOTArOM YCbOro fiTa.

Haiitenniwoto Hiv 6yna B reoKoMMeKcax NicuCToro cepeaHborip’a (nic gobpe yTpumMye
[leHHe Tenso) Ta Ha AHWLLI BepXHbOro Kapa MoXKMKeBCbKOT, WO € HACNIAKOM TeMnepaTypHOT
iHBepcCil B Kapax (4uB. puc. 8).

[JeHb HaiTenniwmm 6y Ha UIC Ta B SHWLW HWKHLOTO Kapa oxuxeBcbkoi. B 060x
BMMafKax HaicubHille NPorpiBaHHsA NYHKTIB 3yMOBNEHe [OOPOH BiKPUTICTIO 40 COHLSA Ta
BifLHOCHOIO 3aKpPUTICTIO LIMX rEOKOMIN/EKCIB Bif, aBEKTUBHOr0 06MiHY NOBITPAM 3 CYCiAHIMM
reokommniekcamu (4us. puc. 8).

[MOKa30BMMUW CTOCOBHO CMeLUMiki reoKOMIIEKCIB BUABUINCA TaKoX LO60BI amnniTyam
TemnepaTypu nosiTpsa (4uB. puc. 6), WO NOCUNIOKTL NiACTaBU 4/19 BUCHOBKIB MPo creumdi-
YHICTb MIKPOK/TIMaTUYHUX XapaKTEPUCTUK “KOHKPETHOro MicLa”, TONOKNIMAaTy reoKoMMieK-
CiB Pi3HMX PaHriB Ta MOXMBICTb (POPMYBaHHS TXHIX TOMOKMIMAaTUYHUX YIPYroBaHb, NaHOK,
NosAciB, TUNIB, IHLUNX CMifIbHOT.

OTxe, NpoBeAeHi HaMW TOMOKNIMATUYHI LOCNIAXEHHA B MacuBi YopHoropa YKpaiHCbKux
KapnaT i3 3acTOCyBaHHAM €MeKTPOHHMX aBTOHOMHMX PEECTPaTopiB Aaso 3MOry OTpumatut
6aratuii (6nm3bko 30 000 3HaYeHb) MacuB AaHUX TemnepaTypu i BOMOrOCTi NOBITPS B
006paHMX NyHKTax peecTpauii. AHani3 UMX AaHUX [JOMOMIr BUSBUTWU | [OBECTW TOMOKi-
MaTUYHYy cneumndgiky naHAwapTHUX reOKOMNIEKCIB, 30KPeMa, CTOCOBHO TICHOT 3a/1eXHOCTI
(hopMyBaHHS BNaCTUBOCTEN NPW3EMHMX LLApiB MOBITPA Y FrEOKOMM/EKCaX Bif IXHbOro Micus
B NaHALWadTHIA CTPYKTYpPI Ta 3a1eXHICTb BNAaCTUBOCTEN CaMMX reOKOMMNEKCIB Bif ANHAMIKM
npu3eMHUX LWapiB aTmocgepn. 3oKpema:

1) HasABHICTb Y NaHAWAa(THIA CTPYKTYpPi YNOroBMH Pi3HOro reHesucy i oopmm (0co61Bo
6e3nicux) Npu3BoAUTL A0 IHAMBILYANIbHOTO CLEHapito JopMyBaHHS YIOrOBUHHOMO NOBITPA 3
MOX/MBICTIO AOro pagiauiiHoro BUXONOMKEHHS YW MOCUIEHOrO NPOrpiBaHHA A HabyTTA
eKCTpeMasibHUX TEPMIYHUX NOKA3HWKIB;

2) 3Ha4YHOro po3BUTKY B YopHOropi Habysae ripcbKo-f0MMHHA Mirpalis noBiTpAHUX Mac,
30KpeMa, CTiKaHHS XONOAHOr0 MOBITPA 3 BUCOKMX XPebTiB, BUTICHEHHA BBEPX 3 Y/IOTOBUH,
KapiB i 4ONWH TENJIILLIOrO MOBITPSA Ta (hOPMYyBaHHS TEPMIYHO-IHBEPCIAHMX LWapiB. YHacnigok
cTpaTudiikauii NPpr3eMHMX LUAPIB NOBITPS 3 IHBEPCIHUMMN TEPMIYHUMW XapaKTepUCTMKaMu B
reOKOMM/IEKCaX BWHUKaKOTb HEBNACTWBI OKPEMMM BWUCOTHUM MOACaM SBWLLA, 30Kpema
HasABHICTb ByKa AK NicOPoOpMyBa/IbHOI NMOPOAM B MOACI CMepeKoBuX nicis. MicLese BUX0SO-
[PKEHHS Y BITPO3aXMLLEHNX Kapax i 3aCTOOBAaHHSA B HUX XO/I0AHOMO NOBITPS CMPUSE 3aceneH-
HIO apKTO-aNbMiNnCbKUMMW BUAAMU POC/IUH AHULLL HAXHIX KapiB;

3) NicCOnoKpUTMM reoKoMMaeKcaM BMacTVBi HaMeHLL amnAiTy4n KONUBaHHA Temnepa-
TYp¥ NOBITPS (Yepe3 o0cnabneHnin pyx NoBiTPA B flicax Ta 06MeXeHWin pagialiiHu1ii Tennoo6-
MiH);

4) BepTUKaNbHi TeMnepaTypHi rpafgieHTX 4acTo € MeHWMMM Bif rOPU30HTa/IbHUX, 0CO6-
/INBO Ha MeXax MiXK reoKoMmeKcamu;

5) BepLUMHU TipCbKMUX XpebTiB MatoTb Masi JOGOBI amnfiTyAn KONMBaHb Yepe3 iXHI0
BiflbLLy 3aN1EXHICTb Bif MPOXOMKEHHS MOBITPAHUX Mac BapUUYHMUX CUCTEM i MEeHLUY 3anex-
HICTb Bif MPM3EMHOr0 COHAYHOIO MPOrPiBaHHS;

6) NofibHICTb reOKOMM/EKCIB 3a TONOKNIMATUYHUMW BNIACTUBOCTAMU CMOHYKaE 0 BUAi-
NIeHHA CBOEPIAHMX TOMOKNIMAaTUYHMX NOELHaHb, YTPYNoBaHb UM KnacudikauiiHnx gopmadii
reoKOMI/IEKCIB Pi3HUX PaHriB.
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AIR TEMPERATURE OF CHORNOGORA LANDSCAPE COMPLEXES
DYNAMIC FEATURES IN A HOT ANTICYCLONIC WEATHER

Bohdan Mukha

Ivan Franko National University of Lviv,
Doroshenko St., 41, UA — 79000 Lviv, Ukraine,
e-mail: b.mukha@gmail.com

At first time we analyzed the studies the results of around the clock of air temperature observations
in natural complexes Chornogory of Ukrainian Carpathians in 15 min with through automatic,
synchronous registration. The influence of landscape geosystems and geophysical processes on the
formation microclimate characteristics in these complexes was showed. The specific dynamics of
temperature natural complexes in different parts of the day: diurnal amplitudes, night cooling of
radiation in a hollow, temperature inversions in mountain valleys and slopes, which affects the specific
location of thermal and vegetation zones. Considering the identified characteristics are also suitable for
improving the safety and comfort of hiking in Ukrainian Carpathians, in particular Chornogora Ridge.

Key words: natural complexes, microclimate, gradient amplitude, the dynamics of temperature,
temperature inversion.

OCOBEHHOCTU AMHAMUWKW TEMIMEPATYPbI BO31Y XA B TEOKOMIT/IEKCAX
UEPHOI'OPbI B X)KAPKYHO AHTULUMKNOHAJIbHYO NMorogy

BorgaH Myxa

JTbBOBCKMIA HALMOHANBHBIN YHUBEPCUTET UMeHn VBaHa dpaHko,
yn. AopoweHko, 41, 79000, r. /TIbBOB, YKpauHa,
e-mail: b.mukha@gmail.com

BrepBble NPOAHaNM3NPOBAHO Pe3yNbTaThbl KPYrNOCYTOUHLIX C MHTEPBAIOM 15 MUH aBTOMATUYe-
CKMX CUHXPOHHBIX PErucTpauuii TemnepaTypbl BO3fyXa reOKOMMIEKCOB YepHOropbl YKPamHCKUX
Kapnat. BbISICHEHO BAMSHME NaHAWAMTHLIX Te0CUCTEM W Teo(M3NYECKUX MPOLECCOB B HUX Ha
(hopMMPOBaHIE TOMOKNMMATUYECKUX XaPaKTEPUCTUK. BbISBNEHO CNeLuUgUKY AVHAMUKY TemmnepaTypbi
BO3/yXa B pasHble NEPUOAbI CYTOK: CYTOUYHblE aMMIUTYAbl, HOUYHbIE PaAUaLOHHbIE BLIXONAKWUBAHUS B
KOT/IOBMHAX, TEMMNEPATYPHbIE UHBEPCUM B TOPHBIX A0/MHAX W Ha UX CK/IOHAX, YTO BAKSET Ha CrieLudu-
Ky pasMeLLieHns TEPMUYECKMNX U PaCTUTENbHBLIX MOSICOB. MMOAaHHbIE CBEAEHWUS OKaXYTCS MOJe3HbIMU
TaKXKe A4S NMOBbILLIEHNS 6e30MaCHOCTU 1 KOM(OPTHOCTM NeLLero Typuama B YepHorope.

KntoueBble C€noBa: reoKOMI/IEKCI, TOMOKAMMAT, TemnepaTypa BO3fyXa, FpagueHT, amnautyaa,
AVMHAMMKa TeMMepaTypbl, TemrnepaTypHasi UHBEPCUS.
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