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Ot aBTOpa

[pemnaraemast MeToaMKa N3y4eHUsI THE3I0BOH KU3HH MTHIL IPH
MOMOIIM WHCTPYMEHTAIBHBIX METOJ0B OCHOBaHA HAa MHOTOIETHEM
omnbITe paboThl Kadenpsl 3000ruu [ICKOBCKOrO MEaaroru4eckoro
YHUBEPCHUTETA 110 U3yYEHUIO THE3I0BOM KU3HU MITUI] HA OXPaHSIEMBbIX
MPHUPOIHBIX TeppuTopHsix [IckoBckoit obnacTH.

Y4ebHo-MeTonu4ecKoe mocodre nperHazHadeHo Ik CTYICHTOB
W acCIHUpaHTOB OHMOJIOTOB, 3aHUMAIOLIUXCS YIITyOJIEeHHBIM H3yYeHHEM
Pa3IMYHBIX ACTIEKTOB SKOJIOTHUH THE3I0BOM JKU3HU NTHL, U COACPKUT
MOAPOOHOE OMKMCAHWE WCIONB3yeMbIX MPUOOPOB, X MPUMCECHEHHE B
MOJIEBBIX YCIOBUSIX. MOXET MCIONB30BaThCs B JIEKIIMOHHOM Kypce
<«30010rHsI TO3BOHOYHBIX», (DaKyIETaTHBHOM Kypce «IKOMOTHS IITHI»
Y TIOJIEBBIX MTPAKTHKAX MO 300JI0TMU TTO3BOHOYHBIX.

Kpome atoro paccmaTpuBaercsi OMOIOTHUECKOE 3HAUCHNE TAKHX
BAXXHBIX (PAaKTOPOB MHKYyOAIllMHM, KaK TEMIIeparypa, MepeMemieHnus H
MTOBOPOTHI SIHII, & TAK)KE TNIOTHOCTh HACH)KUBAHMS B THE3AaX MTHII.

Bonee 30 ner Hazan ObUIO M3MAHO MPEKPACHOE METOIUYECKOS
nocobue «MeTorKa H3yueHUsl HACH)KUBAHHS U MHKYOAIMH y TITHII,
HaNHCaHHOE, MOH YYUTENIEM M OCHOBATEJIEM ILIKOJIbI H3yUEHHS pAHHETO
oHTOoreHe3a ntul] A.M. BoloTHUKOBBIM. DTa HEOObIIast OPOIopa U
ceiyac sIBISIETCS OMHUM U3 HEMHOTUX METOIMYECKUX PYKOBOJICTB, I7Ie
HauOonee MOJTHO M C Pa3HBIX CTOPOH pPaccMaTpUBAETCs METOAMKA
W3y4YEeHUS THE3I0BOW KU3HH MTHII.

OpHako 3a 3TH TOABl yCIEXH COBPEMEHHOH AIEKTPOHUKH
MO3BOJMJIN CYIECTBEHHO PAacCUIMPHUTh M JAONMOIHUTH METOMBI
WHCTPYMEHTAILHOTO W3yYeHUS! HACHKMBAHUS M WHKYOAllUW y MITHII.
MHorue 0coOEHHOCTH THE30BOH KM3HU HENb3sl U3YyUHTh 0e3
MCIIONB30BaHMS Pa3IUYHBIX PETUCTPUPYIOMIHX NPHOOPOB. A,
HarpuMep, MPUMEHEHNE COBPEMEHHBIX CPeICTB HaOMoneH s (MUKPO
BHJICOKaMep) JaeT IHUPOKHE BO3SMOXHOCTH JJISI MCCICIOBAHUS
SKOJIOTHH PAaHHEro0 OHTOreHe3a MPAKTUYECKH BCEX BHJIOB MTHII.
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A.M. BOJIOTHHKOB CUYHTaj, 4YTO OJHHUM U3 Haumboiee
MEPCIEKTUBHBIX M BaXXHBIX BONPOCOB IS JAJbHEHIIEr0 U3y4YeHUs
paHHEro OHTOTEHE3a ITHIl, SBJISAETCS pa3paboTka METOIOB
HHCTPYMEHTAJbHBIX HMCCJIEJOBAaHUH C HUCHOJb30BAHUEM
aBTOMATUYECKHUX YCTAHOBOK, PETUCTPUPYIOLMIUX NapaMeTphl
HACW)KMBAHUS M MHKyOAlmUMM B THE3JaX MTHI. DTO MO3BOJUT
pa3paboTaTh PeKUMBI UICKYCCTBEHHOM MHKYOAIUU SUI] JIUKHUX TITHIL B
LEeNsX BOCHPOU3BOACTBA OXOTHHUYbE-TIPOMBICIOBBIX, PEAKUX U
ncuesaromux BuaoB (bomorHukos u ap.,1985).



1. MeToguka u3y4yeHusi TeMneparypbl B rHe31ax
NTHL TIPH MOMOIUM MHCTPYMEHTAJIbHBIX METOL0B

1.1. Poxb TemnepaTtypsbl Kak (pakTopa MHKYOAMH SIUIL B
rHe3aax nNTHi

Temneparypa sBasieTcss OIHUM U3 Haubojee MOIIHBIX
AKOJIOTMYECKUX (PakTOpOB. J[Mana3oH ee BIUSHUSA HAa OMOJIOTHUECKUE
00BEKTHI OOIIMPEH M OXBATHIBAECT BCE CTOPOHBI JKU3HEAEATETbHOCTH
OT MHIMBHIyyMa JI0 MOMYJISIIUN B OHOIICHO3a B LIEJIOM.

Jnst Ul TeMIiepaTypHbIi (pakTop UTpaeT BEAYIIYIO pOib IpH
SMOpHOHATIBHOM PAa3BUTHH 3apObIIIeii BHYTpH siitiia. MHKyOa1us s
B €CTECTBEHHBIX YCIOBHUSX MPOTEKAET MOJ BO3IEHCTBHEM MHOTHX
(GakTOpOB - KaK KOHTPOJIMPYEMBIX (peryiupyemMbiX) HacemaKOu
(BHYTpUTHE3/10Basi TeMIiepatypa, MepeMelIeH s ull, UIOTHOCTh
HACIDKHWBAHMSA), TAK U HE 3aBHUCAIINX OT Hee (BIaXKHOCTh, TeMIeparypa
OuoToIa, OCBEIICHHOCTD U JIp.).

K Hacrositiemy BpeMeHH TOCTATOYHO XOPOILIO M3YyUeHbI MHOTHE
3aKOHOMEPHOCTH TEMIIEPAaTypHOTO peXHWMa B THE3JaX NTHI.
PaccMoTpuM HECKONBKO OCHOBHBIX MOMEHTOB, XapaKTEPHBIX IS
BHYTPHUTHE3/I0BOM TeMIIepaTyphl B TIEPHO HHKYOAIIHHU UL,

Kak ormeuaer A.M. BomnoruukoB (1972), Baxueiimeii
0COOEHHOCTBIO MHKYOAIIMH SIUIL IITUI] SIBISAETCS TOJIBKO MM MPUCYIIHH,
HE UMEIOLINMY aHAJIOTMY CPEIU II03BOHOYHBIX, TEMIIEPATYPHBIA PEXXHUM.
Ero cnmenmduvHOCTh MNpOSBIsAETCS B PE3KO BBIPAXKECHHBIX
TEeMIIepaTypHBIX KONEOaHUIX U Y30CTH TeMIIEpaTypHBIX TPaHHMII.

Konebanwus TeMmniepatypsl, Moz BO3AEHCTBHEM KOTOPBIX MPOTEKAET
SMOpHOreHe3 3apoAblIel MTHI, HAOMIOIAI MHOTHE UCCIIEA0BATENH .
Tax, HanpuMmep, ycrelnHasi HHKyOanus sui 77 kinajgok 16-tu BumoB
BOpPOOBHMHBIX, KYPUHBIX M PKAHKOOOPa3HBIX MTHUL], IPOBEICHHAS MTPH
temneparype 37,3-38,0° C u 10-12 execyTOUHBIX OXJIAXKIACHUSAX 0
30,0C° na noBepxHocTu suil nana 86% BBIBOAUMOCTH TTEHIIOB
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(bonoraukoB u jp.,1973). PesynbraThl MCCIEIOBAaHHUI TEMIEPATYPhI
MHKYOAIIUK SUI] Y MTHUI], OTHOCSAIIMXCSA K Pa3IUYHBIM TaKCOHAM M
OMOJIIOTMYECKUM TPYIIIaM, YKa3bIBaIOT, YTO €CTECTBEHHAS HHKYOAI[HSI
C YCIIEXOM MOXET ocyllecTBIsAThcs B rpanunax 37,0-38,0°C mpu
konebanusx ot 30,0 o 42,0° C (bonoraukos u ap.,1985). OTmedaercs,
YTO HAa TEMIIEPATYPY B THE3JIE M TEMIIEPATYPY SIUI] OKa3bIBAIOT BIUSHUE
KaK JKOJIOTHYecKue (Gakropsl (THII THE3/Ia C €r0 MHUKPOKIUMATOM,
BEIMYMHA Mepenaja TemIepaTypbl rHe3na u OuoTomna), Tak u
MPOAODKHTEBHOCTh KOHTAKTHOTO 000TPEeBa, BO3PACT SMOPHOHA U T.11.
(bonoruukos, 1970).

H. A. JlutBunoB (1989), usydas temreparypy HaCH)KUBAHUS Y
13 BUIOB 7 OTPSIIOB IITHII, TOKA3aJ1, YTO TEMIIEpATypa B pa3HbIX YaCTIX
THe3/la UMeeT KoNeOromuiics pexxuM. Tak, HanmpuMep, y WHIACHKH
koneOanus B 3K (30He KOHTaKTa HACEIKH C KJIAJKON) COCTABIISUIA OT
16,7 no 39,8°C, y nomamneii kypuis - ot 36,5 10 39,2°C, y unbuca -
ot 27,0 no 41,8°C, y kponmnena - 37,3-39,3°C. i mycTenbru 3Tu
3Ha4YeHUs Jiekar B npenenax 28,9-42,8°C (JlutBunoB u 1p.,1979), y
OeperoBoii tactoukw - 34,5-41,0°C (bonoraukoB u jip.,1969). B rue3nax
o3epHOH yaiiku konebanus Temnepatypsl B 3K cocrasnsim ot 25,4 o
40,0°C (Kanuuun, 1975), y cusoit gaitku - ot 30,5 10 41,5°C (bopricos,
1989).

Takum o6Opa3zom, Hamboiee o0IIEH 3aKOHOMEPHOCTHIO
TEMIIEPaTyPHOTO PeKUMA SCTECTBEHHOW MHKYOAllMH SIBIISETCS €ro
HECTaOMIbHOCTb.

[IponomxuTtensHOE BO3IEHCTBIE KOIEOIFOIIMXCSI TEMIIEpaTyp Ha
BCEM IPOTSHKEHUH MHKYOAIIMH SIMI HE MOYKET HE UTPaTh CyIIECTBEHHOI
ponu B oHtorenese nruu. WM. A. Ilunos (1968) paccmarpuaer
KonebaHMsl TeMIepaTypbl B THE31e KaK HEOOXOAMMOE YCIOBHE
aMmOpuorenesa. [loaTBepkACHHEM 3TOMY 3aKJIIOUCHHUIO CIYXKaT
MHOTOYHUCIICHHBIC MCCIICIOBAHUS, TPOBESACHHBIC 10 WHKYOAIMH SUI
CEJIbCKOXO3SMCTBEHHBIX MTHII, TJie ObLIO yOSAMTEIbHO MOKa3aHO
¢dopmupoBaHre KOMIUIEKCa MOP(OPU3NOTOrHuecKuX U3MEHEHUH Y
IMOpPHOHA, BO3HUKAIOIIKX TTO]] ICHCTBUEM ITEPEMEHHBIX TEMIIEPaTyp,
M, B 0COOCHHOCTH, OXJIQXKJICHHH, TMOBBIIIAOIIMNX PE3UCTEHTHOCTD,
BBIPAKAIOIIYIOCS, B, KOHEYHOM CUETE, B MOBBIIICHHH BBIBOIMMOCTH
nreHioB (bonorankos, 1964; Beixosen, 1966). OTcrona, MOXHO ¢
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MOJTHBIM OCHOBaHWEM YTBEPXKJaTh, UYTO KoJeOaHHE TeMIIepaTyphl
WHKYyOaIny, a He ee CTaOUIIbHOCTD, OKA3bIBAET 3HAUYMTEIBHOE BIHSIHUE
Ha (QopmupoBaHUEe (PEHOTUNMUYECKUX NMPU3HAKOB M CBOWCTB B
OHTOTEHEe3€ MTHUI], MOBHIAA M paclIupsisi WX aJalTHBHBIE
BO3MOYKHOCTH.

Kak ormeuwaer A. M. bonoraukos (1970), mpu ectecTBEHHOM
WHKyOallMy, HECMOTPsI Ha OOIIMI MPHU3HAK - PE3KO BBIPAXKECHHOE
KonebaHue TeMIepaTypbl B T'HE3lle, MOXKHO BBIJICTUTH JBa THUIIA
TEeMIIepaTypHBIX PeKHUMOB. MIutiocTpanueil nepBoro tumna sBiseTcs
TEMIEPATYPHbIA PEXUM, CO3AABAEMbIA NMPU HACUIKUBAHUU COMKOM,
JPO3IOM-PIOMHHUKOM, 35I0TMKOM U APYTUMH OTKPBITO THE3IAIIUMHUCS
NTHIIAMH, Y KOTOPBIX B HACH)KMBAaHWW NPUHUMAET y4acTHUEe OIUH U3
poauteneil. XapakTepHOW 4YEpPTOW €ro SBJSETCSA MOBBIIIECHUE
BHYTPHUTHE3/I0BOM TeMIIepaTypbl OT MOMEHTA Hauaia WHKYOAIluH K ee
3aBepuieHn10. [loBBIlIEHNE BHYTPUTHE30BOH TeMIlepaTyphl B
npoiecce MHKyOanuu o0yCJIaBIMBAeTCSI, B OCHOBHOM, JBYyMS
MPUIHHAMH.

Bo-nepBhiX, 34ech Urpaer pojib HapacTaHUE MIOTHOCTH
HacWXuBaHMs (BPEMEHH MPeObIBaHMsI MITHIBI B THE3/IE). JTO sSBICHNE
XapaxkTepHO JUIsl NTULl, HAYMHAIOINX MPEPhIBUCTOE HACK)KUBAHHUE B
nepuoz stiiteknanku. Tak, HarpuMep, y yCTeNnbIu B IEPUOJ OTKIIAIKH
1-ro sina mioTHocTh HacwkuBaHusa cocrasirsuia 20,8%, B neHb
cHeceHMs 2-T0 sina - 54,2%, 3-ro - 62,5%, a nmocie 3aBepiIeHNs KITaIKH
B Nepuoj; coOCTBeHHO HacwkuBaHus oHa coctaBmia 90,8-95,9%.
CO0OTBETCTBEHHO C HAKOIJICHWEM SIUI] TIONHMUMAJach U TeMIeparypa B
rue3zie (JlutBuno, 1979). Takas e 3aKOHOMEPHOCTh XapaKkTepHa M
s cusoit yaiiku (Boprcos, 1989), unmbuca, GOMBIIOTO KPOHIIHENA,
BepereHHuKa (JIutBuHoB, 1989).

Bo-BTOpBIX, Ha YPOBEHb BHYTPHSIMIIEBOM TEMIIEPATYPHI OKa3bIBACT
BIUSHUE TEIUIONPOAYKIUS CaMUX dMOPHOHOB, KOTOpask 0COOEHHO
CHJILHO HapacTaeT BO BTOPOIl MOJIOBHHE WHKYOAllMOHHOTO TIEpHOAa
(bonoruukos, 1970).

B nepuon HacumXuBaHHS NMTHIA OCYHIECTBISET KOHTAKTHBIN
000rpeB KIIaJKH, TP KOTOPOM CO3JaeTCsl TEMJIOBOW MMOTOK OT HACEAKH
K Ki1ajike ¥ rHe3ny. [1o aToil mprunHe B rHE3/1aX MTHIL Y€TKO BBIPasKeH
TeMIlepaTypHbIi TpaaueHT. Ero BemuunHa 3aBUCUT OT TeMIepaTypbl
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OKpY’KaloIllei cpesibl, TEIION30JSIIMOHHBIX CBOWCTB THE3/1a, a TaKKe
TEIJIOBBIX XapaKTEPUCTHK SUI. TepMorpaaveHT BhIpakaeTcs B
naZieHUH TeMIIepaTypbl MEXAy BEpXHEH M HIDKHEW MOBEPXHOCTIMH
sui. Tak, Hapumep, y cu30ii yaiiku oH coctasisii 1,3°C/em (Boprcos,
1989). o nanubiM A. 5. Konnmpatbea (1982) y Genoit Kyponatku
TEepMOTpaJueHT B THe3e ObuT paBeH 4,7°ClcM. Y BOIOIITABAOIIMX -
2,0-3,9°C/cm (Auapees, 1986). Takum 00pa3zom, HaubOIbIIHE
OTHOCHTEJIBHBIE MOTEPH TEIlJla B Mpolecce HHKYyOaluu HecyT
prkaHKOOOpa3HbIe, HANMEHBIINE — BOIOTUIABAIONINE U OKOIOBOTHBIE.

Kak Ob110 yKa3aHO BBIIIIE, THKYOAIHS SIMI] B €CTECTBEHHBIX YCIIOBHSIX
MpOTEKaeT MoJ BO3IEHCTBUEM MHOTHX (DaKTOPOB, PErYIHPYEMbIX H
HEpEeryJlIupyeMbIX Haceakoil. B 3Toil cBs3m, OONbBIIOE 3HAYCHHE
MpHoOpeTacT NOBEICHNE HACKKMBAFOLIEH ITHITBI. TeMIeparypHbIi peXuM
THE3[]a BO MHOT'OM 3aBHCHT OT OCOOCHHOCTEH IIMPKAJHBIX PUTMOB IITHII.
Tak, ycTaHOBJIEHO, UTO B THEBHBIE M HOUHBIC Yachl TEMIIEpaTypa B THE3/IE
MMeeT pa3Hoe 3Ha4eHe. IT0 OOBSICHSAETCS Pa3HOM CYTOYHON aKTHBHOCTBIO
Hacenk. Hanpumep, y nrui 1HEBHOM aKTUBHOCTU TEMIIEPATYPa 30HBI
KOHTaKTa UMEET B JHEBHOE BpeMsl HAMOONBIINKA pa3Max KoneOaHHH, a
HOYBIO OHa crabmibHee M Ha 1-2°C Bbine. JTO SBJICHUE OOBSICHACTCS
MOBBILLIEHHON YaCTOTOW yXOJa MTHIL C THE3/IA B CBETJIIOE BPEMS CYTOK. Y
HOYHBIX NITUI] (YIIACTasi COBA) OKA3aTEI N TEMITEPATYpPhl UMEIOT 00paTHOE
3HaueHue (bonoraukos, 1985).

Nmeercsa Takke psiig paboOT, MOKA3BIBAIONINX, YTO TOBEACHUE
HACIDKMBAIOMICH MTHIBI ONPEACNTSETCS] TEMIIEPaTypoil TOBEPXHOCTH
cropnymiel siita (Jomsauk, 1962; Davis,1984; Drent . al.1985).

BeposTHO, B KOke OpIOIIKA MTUI] UMEIOTCS TEPMOPELENTOPHI,
KOHTPOJHPYIOIHE TeMmepaTypy cKopiaynbsl. KocBeHHBIM
MOATBEPKACHUEM OTOTO MPEANON0KEHHS MOTYT CIYXHTb
WCCIIEZIOBAHHUS CKOPOCTH HarpeBaHUs KJIaJK{ MOCIe MPUX0Aa TTHLBI
Ha THe3710. Tak, HanpuMep, MMOTyYeHbI JaHHBIE O PE3KOM YBETUUYCHHH
TaxUKapAuu y Oeoil KypoIaTKH MOCie BO3BpAIICHHs e¢ B THE30 Ha
XOIOJHYIO KTa/IKy. [IprdeM, qacTora ceplieqHbIX COKpaIIeHn i BXOANIa
B HOPMY NpH MOBBIIICHUH TEMIIEPaTypbl MOBEPXHOCTH SHUIl 10
nopmaibHoi B 39,0°C (Gabridsen, Steen, 1980). Onwu ke 0TMEUaroT,
YTO CAMKH, Y KOTOPBIX TaxXxHKapAus MOAABIsIACH HCKYCCTBEHHBIM
myTeM, 3aTpadynBaroT Ha HarpeB sull Ha 30-50% Bpemenu Oonblne. A.

8



B. Auapees (1986) mns Gemoit kKypomaTku OOHAPYXHUI Pe3KOE
YBEITMUCHHUE TEIIOBOTO TIOTOKA [TOCIIE BO3BPAIICHHUS ITHIIBI HA THE3/I0,
a 3aTeM CHIIKCHHUE ero BETMUUHBI 10 HEKOTOPOT'O CTA0MIIBHOTO YPOBHSI
(c 25 mBr/em? o 7-7 mBr/em? B Tedenne 25-30 munyt). Midtgard
(1985), uccnenys HaceaHbIE MATHA CEPeOPUCTON YaliKu, OOHAPYKIII,
YTO Ha THUCTOJIOTHYECKHX cpe3aXx Npod KOXKHU HMEITCS
MHOTOYHCIICHHBIE apTepHO-BEHO3HBIE aHAacTaMo3bl. VX mpocser B 3-8
pa3 BbIllle, YeM y KalHUIIPOB, a B CTEHKAaX COJCPIKATCs IVIajKue
MBIIICUHBIC BOTOKHA. [IIOTHOCTh TaKMX aHACTOMO30B B HACEIHOM
nsitHe gocturaer 320-560 Ha 1 cm2. TIpu OTKPBITBIX coCyiax GobInoe
KOJIMYECTBO KPOBU OMBIBACT KOKY HACEIHOrO TISITHA, YBEIMUYHBAs €€
TEeMIIepaTypy, a Korja MTulla BHE THE3/a, TO aHACTOMO3bI 3aKPBITHI U
HOPHUTOK KPOBU K MATHY MHHHMMAaJjeH. TakuM o0pa3oM, peryiaupys
CKOPOCTh KPOBOTOKa M 00BbeMa KPOBH, MPOXOSIIEro 3a SAMHUILY
BpPEMEHH 4Yepe3 HaceaHOe IMATHO, HacelKa MOXET U3MEHSTh
TEIUIO0T/IaYy B HMIMPOKUX Tpeesiax.

JIpyriuM mprMepoM, MOKa3bIBaIOIINM aKTUBHOE y4acTHE ITHIL B
peryJiipoBaHMU TEeMIEpaTypbl B THE3JaX, MOLYT CIYXHUTh
MCCIICAOBAaHUS HMX MOBEJICHHS B DKCTPEMAJIbHBIX YCIOBHIX
HacwxkuBaHust. OOHAPYKEHO, UTO ISl OXJIAXKICHUS KKK B KapKYIO
MOTO/ly MTHUIBl YaCTO MCIOJB3YIOT BOAY. MIMeroTcsi cooOuieHus o
kynmukax (KapaBae, 1977; Skardein, 1979), npuHocsumx Boay Ha
orepeHnH OPIOIITKa, a TaroKe CH3bIX Yaiikax (JIursuHoB, 1978; Bopucos,
1989). YcraHOBIIEHO, 4TO HA TUHAMHKY TEMITEPATYPbI SIUI] B OTCYTCTBUE
HACE/IKH BJIUSET TAaKKe UX PACIIOIOKCHHE B THE3OBOM JIOTKE M
ocsenteHHocTh (bonoraukos, 1970; Bopucos, 1989).

BaxxHyro posb B mpoliecce HacwKuBaHUs (MOIIepKUBAHUE
ONPEICNICHHOT0 TEMITEPaTYPHOIo PeKUMa) Urpatrot rue3na. Hampumep,
A. M. BonornukoB (1972) paccmarpuBaeT THE3I0 Kak
CaMOCTOSITEIbHYIO IEHOTHYECKYI0 CIMHHUIY C COOCTBEHHBIMH
napaMerpaMu (U3MYCCKUX (PAKTOPOB, 00ECIICUMBAIONIUX YCIIEX
IMOPUOHAIBLHOTO PA3BUTHS TPU €CTECTBEHHOW MHKyOanmu. Kpome
TEPMOCTATHYECKOW (DYHKIIMU M KOMITAKTHOTO Pa3MEIICHHUS SIHII, THE3/10
CO3/IaeT YCJIOBHS Ul TAKOTO PACIIONOKEHHS KIIAJKH, MPU KOTOPOM
000rpeB u MepeBopavnBaHKe SIUI] IIPOU3BOIUTCS MITHICH C HAMMEHbBIIICH
3aTpaToi SHEPTHUH.



B mocnexnee Bpemsi mosiBHIICA psiA paboT, OCBEUIAIOMINX
TEIJION30ISIIMOHHBIE CBOWCTBA THE3/ PAa3UYHBIX BUJOB TTHUII.
Uzydenue Teruioduznyecknx napaMeTpoB Mpoliecca HHKyOAI[H CTaIo
BO3MOXHBIM Oarogapsi IPUMEHEHHUIO HOBBIX WHCTPYMEHTaJIBHBIX
meromuk. b. I'. ITerpoBeim (1980), npoBeneHa cepusi ONMBITOB 10
OTpeeIeHHIO TEMION3OMSIMOHHBIX CBOMCTB THE3/1 APO3/1a-pSONHHHKA
W Tpaya B MEpUOJ MHKyOAalnuu. BBISICHEHO, YTO YIENBbHBIA TEI0BOH
MIOTOK Yepe3 CTEHKY THe3ia rpada coctasisier B cpenneM 100 Br/m?, a
yepe3 CTEHKY THe3aa Apo3ia-psounauka - 47 Br/m2. TeroBoit moTok
4epe3 TeIUI03allUTHEIN CcJI0i THe3/ rpada v psIOWHHIKA yMEHbBIIAeTC S
B JIHEBHOE BPEMS M yBEIMYHMBAECTCS B BEUYEPHHE M HOYHBIC YaChl.
TeruoBble IOTEpH Uepe3 CTEHKU THE3/1a rpada B YEThIPE pa3a BHIIIE,
4eM yepe3 CTeHKy rHe3na psomnHuka. Kak ormeuaer b. I'. Ilerpos
(1981), TerutoBoit pexxrM rHE3Aa 00eCTIEUNBACTCS TTOCTYTUICHUSIMH HITH
MOTEpsIMU TEIlJIa YEPE3 CTEHKY rHe3na, NpsIMOW HMHCONALUHUEH U
BEHTHJISILIUEW THE3/1a MPH OTCYTCTBUH HACEAKH, TEIUIOBBIACICHUEM
3apoIbllIeii, a TaKKe TEMI0PU3NIECKIMHU CBOMCTBAMH CTPOUTEIEHOTO
MaTtepuana. Yem HUKE TEIUIONPOBOAHOCTH THE3JA, TeM JIYUYIIHM
TEPMOCTaTHYEKUM CBOMCTBOM OHO obiamaer. OTcroma, HampuMep,
SKOHOMMUSI DHEPTHH B THE3/1aX PAOMHHNKA UAET 110 TMHUH YMEHBIICHHS
TETUJIONOTEPh 3a CUeT BbIOOpa JY4IIero TelJIOH30JISIUOHHOTO
MaTepHuaiga U CTPOMTENbCTBA CTEHKH THE3[a ONpeaAciIeHHOH
KOHCTpYKIMHU. Temio3amuTa XK€ KJIaJKu T'padya UIET MO NYTH
YBEITMYEHUS TONIIMHBI U30MALNH, TO €CTh TONIMHBI CTEHKU THE3/A.

A. B. Aunpees (1986), nzy4aBuinii TEMIOBbIC MOTOKK B THE3aX
TYHJIPOBBIX NTHII, BBISICHUJ, YTO B THE3JaX Pa3iIUYHBIX MTHII,
OTJINYAIOIINXCS, B OCHOBHOM, TETUIOM3OJSIIIUOHHBIMHA CBOHCTBAMH
THE3/I0BOr0 MaTepualia, TeIJIOBhIE MOTOKH BapbupytoT ot 4,5 no 16,9
Bt/m% Hampumep, Goriee BBICOKHE TEIUIOBBIC MOTOKH OOHAPYKEHBI B
THE3/1aX PO30BBIX YaeK, ITOCTHIIKA KOTOPBIX HEPEAKO ObIBAaET BIa>KHOM,
a HauMeHbIee 3HaUYeHHE OTMEYAlOTCA B THE3/JaX C XOPOIUIO
H30IMPYIOIIEN CyXOHi NOJACTWIKOM, HAIIPUMED, y IIHUJIOXBOCTH.

U, nakoHer, oOHapy>xeHa ellle OlHa HHTePeCHast 3aKOHOMEPHOCTb,
MO-BUIUMOMY, XapakTepHas Uil BCEX INTHILl, CTPOSLINX OTKPBHITHIE
raes3fa. [Ipy u3ydeHnH TONIMHBI CTEHKH THE3[l Y CHU3bIX YaeK ObLIO
3aMe4YeHO, YTO B pasHble TO/bl OHA BapbUpyeT. BbUIO BBEIABHHYTO
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MPEANONIOKEHHE O TOM, YTO ATO SIBIEHHUE CBA3aHO C Pa3IMYHOU
TeMIepaTypoil OKPY)KarOIEro BO3AyXa B MEPHOJA THE3I0CTPOCHHUS .
KoppensunoHHbIH aHaIU3 CBS3H CPEJHEMECSYHBIX TEMIIepaTyp
BO3/lyXa U TOJNIIMHBI CTEHOK, BO3BOAWMBIX NTHUIIAMH THE3/I, TIOKa3al
BBICOKYIO CTEleHb CBsi3H 3TuX mapamerpos (R=0,98) (boprcos, 1989).
Amnanoru4nasi 3aBUCHMOCTh OblTa HalZieHa | JJ1sl THE3]1 03epHOI YaiiKu
(Bopucog,Crenanosa, 1995).

Takum oOpa3oM, NTUIH - KaK BBICOKOOPTaHM30BaHHEIE
MO3BOHOYHBIE YKMBOTHBIC, 00Ja/Ial0lINe XOPOIIO Pa3BUTOW HEPBHOM
CHUCTEMOH, MPOSABISIOT BBICOKYIO CTENEeHb 3a00THl O MOTOMCTBE,
BBIPaXKAIOIIYIOCS B pa3HOOOpa3HoM Habope MOp(HOPHU3NOTOTHISCKUXH
MOBEJCHYECKUX aJanTalni, TPOCICKUBAIONINXCS HA BCEX dTamax
npoiecca pa3MHOXKEHHUS (CTPOMTENBCTBO THE3J, SUIleKIagKa u
HaCI)KMBAaHHUE SHI[, 3aIMTa ¥ BBIKAPMJIMBAHHE MTEHIIOB). DTO
MO3BOJSAET NTHIAM YCIENIHO MPOTHUBOCTOITH BO3JEHCTBUIO
HEeOIaronpHUsATHBIX (PaKTOPOB OKPYXKAIOIIEH CPEIbl Ha KIIAJKY, a TAKKE
MOAJIEPKUBATh HA ONTHUMAaJIbHOM YPOBHE YCIIOBHS, HEOOXOAUMBIE JIIS
HOPMAaJILHOTO Pa3BUTHS SMOPHOHOB BHYTPH SIUI], YTO, B KOHEYHOM
UTOTE, BEACT K yCIeXy pasMHOKEHUSI.

N3yyenne Temmeparypsl B THe3lax NTHIl B Ipolecce
HACHXMBaHUS TO3BOJISIET pa3pabaThiBaTh PEKUMBI UCKYCCTBEHHOH
WHKYOAllMH SIMIl AUKHUX MTHI] B LIEJSX BOCIPOU3BOJCTBA OXOTHHUYbE-

HpOMI)ICHOBI)IX, peZ[KI/IX U HUCUYEC3AKIIHUX BHUIO0B (BOHOTHI/IKOB nu [[p.
1985).

1.2. UHCcTPpyMeHTAJIbHbIE METOAbI M3YYEeHHS TEMIIEPATYPbI
HACHKMBAHMS B THE31aX NTHUIL

HIDI HU3YyUCHUA TEMIICPATYPHBI B THE3/1aX IITUIL B ITOJICBBIX YCIIOBUAX
HeoOxoquMa ManorabapuTHasi, JIerkas anmnaparypa ¢ aBTOHOMHBIM
MUTAaHUEM, MO3BOJIAIONIAA JUCTAHIIMOHHO B aBTOMAaTUYCCKOM PEKHUME
peructpupoBaTh HaHHble. M y Hac u 3a pyOeKOM CO3/1aBallUCh U
cosmatorcst Takue npubopsr (Koponer, Bonoraukos, 1969; Kpeumap,
1974, 1978, 1986; 3anenuna,1976; Haftorn, 1983; Amnuapees, 1986).
Jus u3MepeHus TeMmueparypbl B THe3laX ITUL MOXHO
MCII0JIb30BaTh KaK MPOCThIE YCTPOICTBA, KOTOpbIe TPEOYIOT
HNPUCYTCTBHS MCCIICAOBATENsI HEAAICKO OT T'He3la, Tak U Oolee
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CIIOKHBIE MPUOOPHl C aBTOMAaTHYECKOW 3aMHChIO0 PE3yJIbTaTOB
M3MEpEeHUs.

Hanpumep, B HacTosiliee BpeMs CYIIECTBYET LEIBIH psil
YHUBEPCAJIbHBIX HU(PPOBBIX MPUOOPOB, MO3BOJSIONIUX HU3MEPATH
COIPOTHUBIICHHE PE3UCTOPOB C OONBIIONW TOYHOCTHIO. Hampumep,
uudposoit mynsrumerp DT 890B. Ilostomy, Hanboiee MPOCTHIM
CIIOCOOOM PErucTpaluy TeMIepaTyphl B THE3/IE SBISIETCS TPUMEHEHHUE
CeUAILHBIX MallorabapuTHBIX TepMOpe3nucTopoB. CoMpoTHBIEHHE
TEPMOPE3NCTOPOB 3aBUCUT OT TEMITIEPATYPbI OKpYKarolien cpenpl. Ecin
TAKOH TEepMOpE3UCTOp MOAKIIUHUTH K HUDpPOBOMY HpHOODY,
NpeqHa3HAYeHHOMY JUISl U3MEPEHHS CONPOTUBIIEHUS, TO OH OyrneT
MOKa3bIBaTh 3HAYEHUS COMPOTHUBIEHUS MPU OINpeAeSeHHOU
TeMIeparype.

B moneBbIX ycIOBHAX MOXKHO HCIIOIB30BaTh MaliorabapUTHBIC
Tepmopesuctopsl, Hanpumep MT-54 wnu CT1-17, CT1 -19, CT3-19.
Hx nerxo BcTpouTh B N0OYI0 4acTh THE3Aa, a TakkKe U3MEpPUTH
TeMIepaTypy B 30HE KOHTaKTa OpIOIIKa ITUIIBI ¢ siiiniamu. B aTom cirydae
Tepmope3uctopsl (MT-54) MOXHO TOMECTUTH B METAJUTHUECKYIO YaCTh
CTEp>KHS OT IIAPUKOBOM PYUKH, YAAIUB IPEABAPUTEIBHO MUIIYIIUN
mapuk. Takoi JaTuyWK ycTaHAaBIMBAIOT B THE3J0 Tak, 4TOOBI €ro
M3MEpUTENIbHAS YacTh HAXOIMWJIaCh HA YPOBHE SIMII.

K BBIBOZIaM TEpMOpe3rcTOpa MpUITanBaloT poBosa. MecTa malku
XOpOII0 U30IHPYIOT. [IpoBoIa MOTYT OBITH TOCTATOYHO [UTMHHBIMU (110
50 M u 6os1b1I1e). JIyUlile BCETO MCIONb30BATh TOHKHH MHOTOKHTBHBIH
MEIHBIN MPOBOI.

OnHaxo nepeq KCMoNb30BaHUEM TAKOTO TEPMOMETPA HEOOXOIMMO
MIPOBECTH €ro TrpaAyupoBKYy. MIHBIMH CIOBaMM HY)KHO ONpPENETHUTH
BEJIMYNHY CONPOTHUBIIEHUS TepMOpe3ucTopa INpU pPa3HBIX
TeMIiepaTypax, HoTOMy YTO MYJIBTUMETP OyJeT OKa3bIBaTh 3HAYCHUS
COIIPOTHUBJIEHHUS], @ HE TEMITEPaTyphl. /{11 7TOro MoXHO B34Th EMKOCTh
C TAIOLUM JIbJIOM U TOYHBIM PTYTHBIM TEPMOMETD C LICHOH AEICHUS B
1 rpanyc Uenbcus. Tepmope3ucTop HEOOXOAMMO MPUKPENHTH K
TepMomeTpy (0aJUIOHUMKY C PTYTHIO) M IIOMECTUTh B TAIOUIMH JIE.
Uepes HEKOTOPOE BpeMs 3aMicaTh MOKa3aHUs MyJIBTUMETpa. 3HAUCHHE
HU3MEPEHHOTO CONPOTUBIICHHS OYJIET COOTBETCTBOBATH HYIIO TPaycoB
Lenbcus. [anee, ctakaH ¢ BOIOM U JIbJOM ITOCTENEHHO HArpeBaroT J10
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50°C, usmepsist TeMriepatypy BOJIBI Yepe3 Kbl Tpaayc U, Mo Mepe
HarpeBaHusl, 3alIMCHIBAIOT MOKa3aHusa nudpoBoro mpudopa. Bony B
CTakaHe HeOOXOIMMO TepEeMENINBATh.

Taxum 00pa3oM, TOTY4aIOT TAPUPOBOYHYIO KPUBYIO 3aBHCUMOCTH
COMPOTHUBJICHUS TEPMOpPE3UCTOpa OT TeMmmepaTypsl. [JaHHYIO
HPOLEAYPY HY)KHO IIPOBOIUTD C IIPHCOSTMHEHHBIMH K TEPMOPE3UCTOPY
MpPOBOJAMH, KOTOPHIE MOTOM OYIyT HCIOJIb30BAaThCS B MOJEBBIX
ycioBusix. [Tocie ycTaHOBKY IaTYMKA B THE3/I0 3alIMCHIBAIOT HCXOIHBIE
MOKa3aHus HU(PPOBOro MPUOOpPa M 5KIAyT BO3BPAILCHHUS NTHUIIBI. 3aTEM,
Mo Mepe HarpeBa KJIAJKW SIUII, 3aHOCST 3HAYEHUS COMPOTHUBIICHHUS
TepMOpE3ncTOpa B JKypHal, a MOTOM, MCIONB3YSl TapHPOBOUYHYIO
TaOMHILy, MOMY4aloT JaHHBIE O TEMIIepaType B THE3/IE.

bonee ynoOHO u3MepsTh TeMIepaTypy HACHXKHBAHHS TPH
MOMOIIM OBITOBBIX IHU(PPOBBIX TEPMOMETPOB C BBIHOCHBIMH pajino-
JaTYMKaMH, TaK KaK OHU IMOKAa3bIBAIOT 3HAYCHHS TEMIIEPATyPhl B
rpagycax llenscus. Takue TepMOMETpBl MOXKHO NMPUOOPECTH B
MarasuHax OBITOBOM AJIEKTpOHHUKH. YacTo, Kpome PYHKIIHN H3MEPEHHST
TeMIepaTypbl Yy HHUX €Ile UMEITCSA NaTYUKH BIAXHOCTU M
aTMoc()epHOro AaBIEHHS, YTO ITO3BOIISIET MOMYYHUTH LENbIN PsIT JAHHBIX
Y COOTHECTH MX C BEIMYMHOMN TEMIIepaTypbl B THE3JIE.

JlaTuuKy TemIepaTypbl HMEIOT HEOONbIINE pa3Mepbl U JIETKO
yCTaHaBIIMBAIOTCS B THe3/e. PsiioM pacnonaraercs TonbKo HEOONbIIONH
nepeaTyrK, KOTOPIA TPaHCIUPYET CUTHAI Ha 0a30BYIO CTAHIIMIO HA
paccrostare ot 20 1o 100 meTpoB, a rccienoBaTenb, CHISA B YKPOMHOM
MeCTe, 3allChIBaeT MOKa3aHUs TeMIlepaTyphl B THe3le. TOYHOCTH
m3mepenus coctasisier 0,1° C. Mudopmaimio o Takux npudopax MOXHO
Haiitu B UHTepHere (Hanpumep, http://www. gigamed. ru wim http://
WWW. Oregons. ru).

Hekoropbie GupMBI BBINMYCKAIOT MHHH METEOCTaHIHH,
MO3BOJISIIOIINE U3MEPSITh HECKOJIbKO MapaMeTpoB, HampuMep,
TeMIepaTtypy M BIIaXHOCTh BO3Ayxa, aTMoc(epHOe OaBiICHHE,
YIETPaUONIETOBOE U3IYUCHUE CONHIIA. MEeTeoCTaHIIuM CHaOXKarOTCS
JIByMSI WJIM TPEMsl pajuo-AaTuuKaMU TEMIIEpaTypbl, YTO MO3BOJISET
W3MEPSTh e 3HaYeHUs Cpa3y B HECKONBKMX THE3/aX WU B Pa3HBIX
qacTssX oaHoro rHe3zxa. OTaenbHbIE METEOCTAHIUH MOTYT
MOJIKITIOYATHCSI K KOMITbIOTEpY (Harmpumep, HoyTOyKy). Takue npudopbt
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Ooyiee ymoOHBI 1Jsl HMCCIENOBaHWM, TaK KakK MOKa3bIBaloT
HEMOCPECTBEHHO 3Ha4YeHHsI TemiiepaTypbl. OHaKo 37ech TpedyeTcs
MPUCYTCTBHUE UCCIIENOBATENS, KOTOPBIH JOKEH 3l ChIBATH TOKA3aHHS
TEeMIIepaTypéhl.

Jnst monmyveHusl CBeIeHHH O JJMHAMUKE TeMIlepaTypsl B THE3/IE
3a CYTKH WJIM B TEYEHHE BCEro IMepHoa HaCH)KMBaHUS HEOOXOAMMBI
MpHOOPEI, MO3BOJISIONINE aBTOMATHUECKH 3allUCHIBATh JJAHHEIC.

CoBpeMeHHBIE JOCTH)KEHHS 3JIEKTPOHUKU TO3BOJISIOT CO3/1aTh
anmnapaTypy IJii MOJEBBIX HCCIeJOBaHWI, OTBEYAIOUIyl0 BCEM
HEOOXOMMMBIM TpeOOBaHUSIM: KOMIAKTHOCTh, JIETKOCTh B
00CITy)KMBaHUH, aBTOMaTHYECKUI PEXKHUM 3amucH JaHHBIX. OMBIT
WCTIONB30BaHUsl TAKHX MPUOOPOB B MOJNEBBIX YCIOBHUSX MMOKa3al MUX
HAJCKHOCTD.

B compyxecTBe co crnequaluCTaMH IO 3JEKTPOHUKE OBIIH
M3TOTOBIICHBI HECKOJIBKO BapHAaHTOB YCTPOWCTB AJISI M3MEPEHUS
TeMIeparypsl B THE3Jax MTHI, KOTOPbleé MHOTO JIET yCHEUIHO
MPUMEHSUIM B TOJIEBBIX MCCIENOBaHHUAX. Hampumep, 31eKTpOHHBIH
TEPMOMETP C TAMATHIO, TIO3BOJISIONIUN BECTH aBTOMATHUECKYIO 3aMIUCh
TEeMIepaTypsl B THE3/le NMTHIBI B YeThIpex Toukax rHe3na (bopucos,
1986, 1988). OmHako 3TOT MPUOOpP CIOKEH IS CAMOCTOSITETBHOTO
usroroBienus. [loaToMy HIKE MPUBOIUTCS ONMCAHKE Ooriee IPOCTOro,
HO He MeHee () (HEeKTUBHOTO YCTPOUCTBA TS H3MEPEHHSI TEMITEPATYPHhI
B THE3/1ax IITHIL], HA IOBEPXHOCTU CKOPJIYIIBI A U BHYTPUSILIEBOU
TEMIIEPATYPBI O, HACUKUBAIOIIEH NITULEH.

B naHHOM ciiydae B KauecTBE JNAaTUYMKOB TeMIepaTypbl
NPUMEHSAIOTCS MEAb-KOHCTaHTaHOBBIE TepMonapbl. M3aMepeHnue
TeMmepaTypsl NpU IOMOIIM TepMomap B OHOIOTHYECKUX
WCCIIEOBAHUAX HMCIIONB3YETCSl TaBHO U CBSI3aHO C MPUMEHEHHEM
YyBCTBHTEIBHBIX PETUCTPUPYIOMIMX MPUOOPOB, TAK KaK TEpMOMaphI
nanHoro tuma reaepupyior IJIC 37-41 mxB/°C. Kpome Toro,
TepMornapa NMeeT MaJIeHbKHE pa3Mephl, UTO MO3BOMSET UCIONb30BaTh
ee Juisl OoJiee TOHKMX M3MEpEHUH.

OCO00EHHOCTHIO 3TOr0 MpUOOpa SABIAETCS HCIIOIB30BAHUE B
KaueCTBE PErUCTPUPYIOIIErO YCTPOHCTBA camonuIiryiiero nmprbdopa H-372
C MMPOTSIKKOH JICHTBI OT 4aCOBOTO MEXaHU3Ma, KOTOPBIH MOXKET paboTaTh
B TeueHue 4-X CyTOK.
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Jis ycuieHus cUTHalla TepMonapbl ObUT IpUMEHEH TOYHBIN
HHCTpYMEHTaJbHbIl MJIM-ycunurenb, BBINOJHEHHBIH Ha
COBPEMEHHOM 3yieMeHTHOU 0a3e (Mukpocxembl cepun K 561 u
onepanuonnbie yermutenu K 140 V[14), 410 mo3BONHII0 10 MUHHMyMa
COKpAaTUTh pacxof SHepriu Oatapeii. HanpspkeHne muTaHus yCHITUTENs
neynonspHoe + 10-12 B. /luamazon usmepenus remmepatypsl ot 0 10
50°C, tounocts — 0,5°C. [nsg cTrabuan3almy XOJIOMZHOTO CIas
TepMoNapsl MCMONb30Balu KoyuOy Tepmoca oobemom 200 mu,
conmeprkarast Taromuit jgen (boprucos, 1989). lns ycunenus curHana
TepMonapbl MOXKHO TPUMEHATH Pa3HOOOpa3HbIE YCHUIIMTENHN, CXEMBI
KOTOPBIX ONYyOJIMKOBAaHBI B Pa3lIMYHONW JIHTEpaType, HalpUMED:
Xopoau 1., Xumn B, (1986).

OyHKIMOHAIBHAS CXeMa YCTAaHOBKH MJIs H3MEpPEeHUs
TeMIIepaTypbl TOBEPXHOCTH SIUI M BHYTPHUSHIIEBOM TEMIIEpaTyphl MO
HACEKOW NpencTapieHa Ha puc. 1, BHeIHUHE BUI Ha pHc.2.

1 H] 4

YT LI
I—ﬁ-—J—ﬂ—] 1. Taponama

2. Tepwac © —amu: NEAckM
A YorruTere

\ A Cameracey
2.

Puc. 1. Cxema ycTaHOBKH JUIsl U3MEPEHHS TEMIIEPATYPHI IIOBEPXHOCTH SUI]
U BHYTPUSIIIEBON TEMIIEpaTyphl B THE3AX MTHUI]

TepMmomnapbl M3rOTOBJISIN M3 MEIHOTO U KOHCTAHTAHOBOTO
MPOBO/Ia METOAOM Maiku. JIns paboThl monOUpany UASHTUYHBIE 110
CBOHMM XapaKTeprcTHKaM Tepmonapsl. Criait TepMonapsl mocie nanku
obpezanmu go munbl 0,5 - 1 MM. K koHIIaM TepMomapsl MpHUNanBain
MPOBOJIA JIMHUK CBSI3U C YCHIIUTENEM, pacnoiokeHHbIM B 25-30 M oT
THE3/Ia PSAJIOM C CaMOIKCieM. TepMOcC ¢ TaOIIMM JIbJIOM MOMEIIAN B
CIELMalIbHO BBIPBITON SMKE B 3eMJ€ OKOJIO rHe3fna. Hacrtpolika
TEPMOMETPA UCKITFOUMTENTLHO MPOCTA U CBOANTCS K YCTAHOBKE KHYJISI»
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Puc. 2. Baemnuii BUJ] YCTAHOBKH JJIA U3MCPEHUA TEMIICPATYPhI
TIOBEPXHOCTH U1 U BHyI‘pHHﬁHeBOﬁ TEMIIEPATYPhI B THE3/1aX IITUIL

Ha IIIKaJIe CaMOITUCIIA ITPH MOMEIIEHUH «TOPSYEro» U «XOJIOAHOr0» CTIast
TepMOoTIaphl B TAIOUIUH Jief]. DTO TIOCTUTAETCS PETYINPOBKOM BETHIMHBI
oOpaTtHoO# cBs3u ycuinutens. Hactpoliky HEOOXOMUMO MPOBOIUTH C
MTOJKJIFOUEHHOM JIMHUEH CBs3U. Vcronb30BaHuE annaparypsl B TEUEHUE
IIOJIEBOT'O CE30HA ITOKA3aJl0 €€ HaJEKHOCTb.

IIpuMeHeHne aBTOMaTUYECKOM 3allUCH TEMIIEPATYPhI B THE3JIE B
TE4EHHE BCEro IMepruoaa HACH)KMBAHMS IMO3BOJSET TaKkKe HU3YUHTh
TIOBEJICHNE MTHUIIBI HA THE3/IE U pacCYMTaTh TaKoM Ba)KHBIN MapaMeTp
KaK IJIOTHOCTh HACHKUBAHUS.

Jns yBenu4eHus yrcia JaTYMKOB, MOAKIIOYaeMbIX K CAMOITHUCILY,
OBbLT M3TOTOBJICH MHOTOKAHAIBHBIM AIIEKTPOHHBIA KoMMyTaTop. Ero
¢yHKIHOHANBbHAS cxema m300pakeHa Ha puc.3. DTO MO3BOIUIIO
nony4yarh uHpopmanuoo nocienoparenbHo or 10 gatumkoB. Bpems
omnpoca JaTYMKOB MOXKET M3MeHAThCs oT 40 cek n0 7 MUHYT.
KommyTatop M3roroBieH Ha OCHOBE COBpPEMEHHOI 3IeMEeHTHOH Oaze
KMOIT mukpocxem cepun K 561. [Tutanue nprudopa oCymecTBIseTcs

16



-
-

|
],.

| - A,
3 0 )= e ¥yt cn
R Sy o \\Ea_ = J l;L
| i .

Puc. 3. Cxema YCTAaHOBKHU JJI1 UBMCPCHUS TEMIICPATYPhI B THE3/1aX ITHUILL
Ipy MOMOIIHU MHOTI'OKaHAJIbHOT'O KOMMYTATopa

1. Tepmonapsl 4. Yeunurenb MOCTOSIHHOTO TOKa

2. TepMOC C TAIOIIUM JIBJIOM 5. Camomnucers

3. KommyTtarop
ot Oarapel HampskeHuem 6 wim 12 B. JlnutenbHOCTh paboTHI
OIpeIeIIsieTCs BpEMEHEM COXpPaHHOCTU caMoii Oarapeu. Ha puc.4
MoKa3aHa MPUHIUIHAIbHAS CXeMa JIEKTPOHHOTO KOMMYyTaropa JUis
HU3Y4YEHHUS TEMIIEPATYPhI B THE3/IE CU30M YalKU. J{J1s1 oTydeHus: JaHHbIX
0 BHYTPUSHIIEBON TEMITEPaTypPhl ObUT CIIOJIB30BaH CIIOCO0 BXKUBIICHUS
TepMoIIap BHYTPb AiIa TAKUM 00pa30M, YTOObI He TIOBPEIHUTH 3aPOIbIII
W MCKJIIOYUTDH TONaiaHne HHPEKIUN BHYTPb SiIa, a Takke MOTepro
Biary. [IpeaBapuTenbHO MPOMBITYIO CIIMPTOM TEpMOIapy BXKUBIISUIU
BHYTpb filla Ha TIIyOMHY 2-3 MM B o0nactu skBatopa. OTBepcTre B
CKOpJIyT€ MPOCBEPIMBAIN TOHKHM 3yOHBIM CBEPJIOM, IPOMBITHIM B
ciiupre. CBepIo Mpy MOMOIIM [IAHTOBOTO 3a)KMMa 3aKpEeIUIsT Ha BaJly
JIBUTaTeas moctossHHoro toka tuma JIIM-30, muramoiierocs oT
akkymynsitopa (6-12B). Ilepen nmpocBepiuBaHUEM CKOPIyIy
npotupanu cnuptoM. Ilocne BBeneHus TepMonapsl BHYTph S,
OTBEPCTHE 3aKJIEUBaIM IBYMS CIOSMH NANUPOCHOH Oymaru. Beun
UCTIONB30BaH Kieil «MoMeHT» 13-3a ynoOCTBa padOThI C HUM B ITOJIEBBIX
YCIIOBHSIX.

Jnig u3MepeHus TemMreparypbl IOBEpXHOCTH CKOPIIYIIHI siiflia mox
HACHXHUBAIOUIEH NTHLEH «TOPSYUI» Cllad TepMonapsbl IPUKICHBAIN
KJIEEM K OIIPEIEIEHHOM TOUKe CKOPITYIIBI, @ CBEPXY HAKJIENBAJIH KyCOUeK
nanupocHol Oymarn. Kak nmokazanu HaOmoaeHust, MpoBoa TEPMOIaphI
HE MEeLIaloT NTHIIE, a IPU MTOBOPOTaX U MEpPEMENISHHSIX SHIl B THE3/Ie
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caMa TepMorapa MpPOoYHO YJCPKUBACTCS Ha MOBEPXHOCTH CKOPIIYIIHI.
N3BecTHO, YTO HA MMPOTUBOITOJIOKHBIX MTOBEPXHOCTIX CKOPIYIIBI SHIa
BO3HUKAET pa3HUIlA TEMIIEpPaTyp 3a CYET BEPXHEr0 KOHTAKTHOTO
oborpeBa KiaJKku Haceakod. Eciu pa3sMecTHTh «ropsduii» cmai
TEpPMOIaphl B 30HE KOHTAKTa HACCIHOIO MATHA NTHIIBI C SHIIOM, a
«XOJIOMHBIN» - Ha MPOTHUBOIOJOXHON, 00OpalleHHON KO JHY
MOBEPXHOCTH SIH11a, TO OYJIET U3MEPATHCS PA3HUIIA TEMIIEPATYP MEKILY
«XOJNOAHBIM» U «ropstuuM» criaem (Puc.5). Takum criocobom ObLIH
MOTy4EHBI MAaTEpPHAJIbI O TIEperaiaX TEeMIIEPaTyp Ha OBEPXHOCTH SIHIa
07l HACH)KUBAIOIIEH CU30M 4Yailkol M MX JUHAMHKE B IpOIlecce
HaCHXXHUBaHUs, a TAKXKE Mepernajibl TeMIepaTyp BHYTPH sif1ia.
SRR Y,

il
Puc. 5. Tepmonapsl, HakJIeeHHbBIE HA SO CH30H YalKu
W3mepenne TemepaTypbl B THE3/E O] HACKKUBAIOIIEH MITULICH
MIPOU3BOJAUIN IYTEM MOMELIEHUS «TOpsAYEro» clas TepMonapsl,
3aKpENJIEHHOI0 Ha IITHIPbKE, B ONPENEICHHOE MeCTO rHe3aa. [lpu
TTOMOIIY 3TOW anmnaparypbl ObUTH TOIYYEHBI TEPMOTPaMMBbI B THE31aX
nTur 18 Buaos.
B noneBpix ycnoBuAX B Ka4ye€CTBE UCTOYHUKA NMUTAHUS IJA
YCHJIUTENST YI0OHO MPUMEHSTh MOSBUBIIUECS B MOCIEIHEE BPEMs B
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npojla)ke TejeBble TepMETHUYHBIE KHCIOTHBIE aKKyMYIATOPHI
HanpsbkeHreM 6-12 B u eMkocThio 4-7 amniep. DTH aKKyMYJIATOPbI HE
MOJBEPKEHBI TITyOOKOHW pas3psijike, HE CTPAJAIOT TaK Ha3bIBaEMbIM
«ahdexrom mamATU», MOTYT JIUTENBHO (IO roja) XpaHUTHCS B
3apsKEHHOM COCTOSIHUM 32 CYET HU3KOTO TOKa caMopaspsija.

Tak:xe UX MOXHO NPUMEHSTHh U JJs APYroil ammnaparypsl,
HCIOJNb3YEMON B IOJEBBIX YCJHOBHAX. Hwuxke mnpuBencHbI
XapaKTepUCTUKH HanOoJee MOAXOASIMIMX JUIsl TMONEBBIX YCIOBUM
releBbIX OaTapeid.

Tadamnua TunopasmepoB akkymyasitopos CSB cepuu GP

Tun Boixoa- Hoe | EMkocts, | I'aGapursl, MM Bec
Oarapen HaNps- A*y 3JIEMEHTA,
skenme, B KT
A 111 B
GP 613 6 12 97 | 25 | 51 0,28
GP 633 6 3,3 134 | 34 | 60 0,62
GP 645 6 4,5 70 | 48 | 102 0,8
GP 670 6 7 151 ) 34 | 975 12
GP 6110 6 11 151 ) 50 | 975 19
GP 1213 12 13 97 | 43 | 545 0,56
GP 1222 12 2,2 178 | 34 | 64 0,93
GP 1245 12 45 93 | 70 | 102 18
GP 1270 12 7 151 ) 65 | 94 2,6

1.3. MeToauka n3y4yeHus 4aCTOTHI CePAeYHbIX COKPAIIEHUH
IMOPHUOHOB NTHUIl B 3aBUCUMOCTH
OT BHYTPHANLIEBOH TeMIIepaTypbl
Jis u3y4eHus: 4acTOThl CEepACYHBIX COKpaIleHUH SMOpPHOHOB
pa3snMYHBIX BHUJAOB NTHIl B 3aBUCHMOCTH OT BHYTpPHUSILIEBON
TeMIepaTypbl Oblia co3JaHa ycTaHOBKa Ha 0a3ze mMeromiencs
n3mepurenbhoii cucrtemsr (bopucos, 1989). Ee obmmii By mokasan
Ha puc.6. OHa cocTouT U3 mTaTHBa MUKpOockona (1) ¢ mpuKkperuieHHbIM
K HeMy IITHIpEM, IJie pa3MelaeTcs «ropsuuii» crait repmonaps! (3).
Hccnemyemoe siiitio (4) ¢ MPOMUIEHHBIM OKOIIKOM MOMENIAeTCs Ha
HOJICTaBKY U3 TEIJIOM30JIMPYIOLIero MaTeprala — neHoriacra (5) s
YMEHBUIEHHS IIOTEPD TEIIA. «XOIOAHBIN» ClIail TEpMOIIapbl HAXOAUTCS
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Puc. 6. Cxema ycTaHOBKH JJIsl U3y9EHHUS YACTOTHI CEP/ICUHBIX COKpAIlleHUH
SMOPHOHOB NTHII B 3aBUCHMOCTH OT BHYTPHUSHIIEBOIH TEMIIEpaTyphl

B Tepmoce (6) mpu temmeparype 0°C (taromuii sex). Curnan
TepMonapsl ycuupaercss M/IM-ycunurtenem (7) u perucrpupyercs
camorwciieM (8). Ha momBmkHOM ¥ HEMOABMXKHON YacTIX INTaTHBA
uMeeTcs JInHelKa (2) Uil TOYHOrO OTCYeTa IIYyOWHBI TOTPYKEHHUS
TepMonapel. B siilie, BBIHYTOM M3 MHKy0aTopa, BBITHUJINBAIN OKHO,
Yepe3 KOTOPOE <«IropAYU» cmail TepMomnapbl MNOABOIUJCA
HETIOCPEICTBEHHO K 3apOJIBIIITY. 38 YaCTOTOH CEPICUHBIX COKpAILCHUIT
HaOMIOaM BU3YalbHO, TIOACYUTHIBAS YUCIIO MX 32 1 MUHYTY NpH
pPa3HON BHYTPUSMIEBON TeMIlepaType, KOTOpas pPerucTpupoBajiach
CaMOITUCIIEM.

1.4. MeTonnka u3yyeHus BIUSHUS NepPeMEeHHBIX
TeMIepaTyp HA HHKY0AIUIO STUI] ITHI
JIs1st MOZIelTMPOBaHUS MTPOLIECCa HACHKMBAHUS TIPU TTEPEMEHHBIX
TeMIepaTypax MHKyOaI[uu sUIl NITHI] ObUIa M3TOTOBJICHA YCTAHOBKA,
cocrosias u3 ukyoaropa MITX-5-01 (1), BeHTHIIATOPA OXJIAXKICHHS
(2), 6moka nuranus (3), ratimepa (4), ynpasnsioimero pene (5)
(bopucog,1989). Cxema ycTaHOBKH ITpuBeieHa Ha puc. 7. Pabodee pene
MOOYEPEIHO BKIIFOYAET BEHTHIISITOP OXJIAXKICHUS, OTKIIIOUAsl TIPH 3TOM
HarpeBaTeIbHbII ANIEMEHT MHKyOaTopa. BeHTHWIIATOp OXJlaxaeHUs
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Puc. 7. Cxema ycTaHOBKY JUTSI U3YYCHUS BITUSTHUS
MIEPEMEHHOTO PEeKUMa TeMIIepaTyp HHKYOAITUH
1. Uukybarop 4. Taiimep
2. BEeHTHIATOP OXJIaXKICHUS 5. Vnpasnstomiee pene
3. briok nuranus

pacIoNioKeH B MIaXTe BEHTHUJISILIMOHHOTO OTBEPCTHSI MHKyOaTopa.
Bo3nyx B mHKy0aTOp MOCTYIaeT 4epe3 ero BO3AyX03abOpHUK H
BBIOpachIBaeTCs HAPYKY BEHTHIIATOPOM OXJIaXKAeHUs. TakuM o0pazom,
JIOCTUTAETCs] PABHOMEPHOE OXJIAXKJAECHHUE JIOTKAa C SHUIaMu. XOJ
BO3/IYIIHOTO MOTOKA IMOKa3aH CTpeikamMu Ha puc.”/. biok nmuranus
obecniedrBaeT dHeprueil paboTy BEHTUISITOpa U TaiiMepa. B cxemy
pEryIupOBaHus TeMIIepaTypbl HHKYOaTopa BMECTO OAHOMPEAETEHOTO
3aBOJICKOTO IaTYMKA TEMIIEpaTyphl BKIIOYEH KOHTAKTHBIH TEPMOMETP
C BO3MOXXHOCTBIO perynupoBku Temiepatrypsl ot 20° mo 50°C.
HarpeBartenbHbIli 3JIeMEHT WHKyOaTOpa OB 3aMEeHEH Ha Oojee
mornnbiit (0,5 kBT) asst ObicTporo pazorpesa u BbIxojia MHKyOaTtopa Ha
pabounii pexxum mociie oxyuaxaeHus. V3MeHsist TeMiieparypy Bo3ayxa
BHYTPHY MHKYOATOpa NMpH OXJIXKJICHUH U HarpeBe, MOTyYaliy Pa3IHIHyO
aMILTUTYy KonebaHuil Temreparyp, ¥, COOTBETCTBEHHO, Pa3InYHbIE
CpeIHYE 3HAUYSHMS TEMITePaTyp MHKyOanuu. [10BOpoTHI JIoTKa ¢ siiiiamMu
OCYHIECTBIISUTICH aBTOMAaTHYECKH Yepe3 KXk bl yac. Takum oOpazom,
MPY TIOMOIIY 3TON YCTaHOBKH MOSIBIIIACH BO3MOXXHOCTB BOCIIPOM3BECTH
TeMIepaTypHBIA PEeKUM WHKyOauuu, OJU3KHI K €CTECTBEHHBIM
YCIIOBHSIM.
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Jlist yripapiieHust pabouuM pesie ObUT U3TOTOBJIEH CIICHUANIbHbII
TaliMep, KOTOPBIM IO3BOJISJ BKJIIOYATh M BBIKIIOUATH peEJle 4epe3
ONpCACIICHHBIC IMTPOMEKYTKN BPEMCHU. Ero NMpUHIMIINAJIbHAaA CXeMa
n3obpaxkena Ha puc. 8. Talimep MMeeT JBa HE3aBHCHMBIX KaHasa
yIpaBiieHus 47151 GOPMUPOBaHHUS BpEMEHHBIX CHTHAJIOB Ha BKITIOUEHHE
U BBIKJIIOUCHHUE penie. brarogaps 3ToMy MOXXHO yCTaHABIMBATh BPEMsi
paboThI HarpeBatessl ¥ BEHTHILITOPA OXJIAXKICHUS B Tipeierax 24 yacos
¢ MuHUMaIbHBIM UHTEepBasioM B 0,5 yaca. Hanpumep, 1 yac paGorsl
Harpesarens 1 3 4aca paboThl OXJIasKAaoIIero BeHTrisiTopa. KoHTponb
TEeMIIepaTypbl BO BpeMsi pabOThl HarpepaTessi OCYLISCTBIISICS
KOHTAKTHBIM TEPMOMETPOM.
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2. Annaparypa Ui u3y4eHHs ToBeJeHus] NTHI
HA I'He3/e

TepmorpaMmsbl, TTONy4eHHbIE C TTOMOIIBIO CAMOIHIIYLIETO
WU3MEPHUTEINSl TEMIIEPATYpPhl, MTO3BOJISIIOT JOBOJIBHO TOYHO OMPENETUTh
BpeMsl MpeObIBAHUS WJIM OTCYTCTBHUS NTHUIIBI B THE3/IC U BBIYUCIIHTH
TUIOTHOCTh HacHkuBaHUs. OIHAKO WHOTAA TPYAHO pacmupoBaTs U
MOHSITH OTJCIBHBIC TEPMOTPAMMbI C TOUKH 3PEHUS MTOBEACHUS MITHUIIBI
Ha THe3xe. HexoTopble mccnenoBaTeny MCMOIb30BAIN CIOXKHYIO
anmapatrypy AJds W3y4YeHHUS MOBEACHHSA NTHUIBI B Mpolecce
HacwxuBanus. Hanpumep, A. B. Kpeumap (1974, 1978,1986) co3nan
Henbli psigi poTOaBTOMATOB, KOTOPBIC C ONMPEICICHHON YacTOTON
¢ororpadupoBaliu MTHUIY HAa THE3JC M MOKa3aHHs JATYUKOB
TemnepaTypbl. TakuM 00pa3oM, MOXKHO OBUIO COOTHECTH BEIMYUHY
TeMITepaTypsl B THe3/Ie ¢ moBeaeHreM nruilsl. Xadropu (Haftorn, 1983)
WCTIONB30Ba TS OTUX 1eiel MallorabapruTHBIE BUACOKaAMEPHI, KOTOpBIE
OBLTM COCAMHEHBI C BUJCOMarHuTopoHOM. Bupeokamepsl MO3BOISIIH
HaAOIIOAATH 32 MOBEIECHUEM NMTHUIBI KPYTJIOCYTOUHO.

B Hacrosiiee BpeMs CyIIeCTBYET LENbIN psiJi MUKPO BUACOKaMeED,
KOTOpbIE MOT'YT TepeAaBaTh BETHOE M300pakeHHe M 3BYK, KaK IO
mpoBoaaM, Tak u mo pagno (Puc.9). DTo cyiiecTBeHHO obOnerdaer
OpraHu3alyio HaOMIONEHNs 32 MOBEACHHEM MTHII, KaK B OTKPBITHIX,
TaK M 3aKphITHIX T'He3Aax. MOIIHOCTh MepeNaTINuKOB BHAEOKaMep
TMO3BOJISICT MEePEIaBaTh CUTHA Ha OTKPbITOi MectHOCTH OT 100 M j10 3 KM,
YTO BIOJHE AOCTATOYHO JJISl TAKOTO POJa MCCIENOBAHUM.

Kamepy ycTaHaBIMBAIOT OKOJIO THE3/1a C TAKUM PACUSTOM, YTOOBI
ee 00BEKTUB (DMKCHPOBAJ THE3/I0 C Kiajakoh. MICTOYHMK MUTaHUS
(MasoraGapuTHBIN TeNeBbI aKKYMYIISITOP) MACKHPYIOT U COSMHSIOT
npoBojaMu ¢ kamepoi. [ITHLBI OBICTPO MPUBBIKAIOT K HOBBIM
HENOJBMKHBIM O0BEKTaM OKOJIO T'He3Ja, TeM 0Oojiee uTO pa3Mephl
KaMepbl OOBIYHO HE MPEBBIIIAIOT Pa3MEPOB CIIUYEYHOTO KOpOOKa.
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Puc. 9. Buemnwuii Bua Mmukpouaeokamepst ZT802
C TepeaTYuKoOM M IPUEMHHUKOM TEIEBU3MOHHOTO KaHaja

Hexkotopeie kamepbl 000py0BaHbl WH(MPAKPACHOM MOJACBETKON. DTO
MO3BOJISICT BECTH HAOIIOJICHHE U B HOYHOM MEPHOJ WM B 3aKPBITHIX
rue3gax (nymiaax, Hopax). st HacTpO#WKH BHACOCUTHANIA U
HaOllOZICHNs 33 THE3I0M MOXXHO HCIIONB30BaTh MaorabapuTHBIN
Buneomonutop RC 800. O mpuHMMaeT CUTHaI KaMephl 1O
paznoKaHaIy U UMeeT aBTOHOMHOE MTUTaHKe OT OaTapeu.

HauGonee moaxoAsmumu AJisi UCMONB30BAHHUS B IMOJEBBIX
YCIIOBHSIX SIBIISIFOTCS MUKPO BUieokaMepnl mapku ZT 802, 803A, 808A,
ZT 820T, ST812 (kamepa HOYHOTO BUJICHUS).

Huxe npuBomsATCS KpaTKUE TEXHUUYECKHE XapaKTePUCTUKH
HEKOTOpBIX Buaeokamep u Buaeomonutopa RC 800.

Buneoxamepa ZT 802, 802A
OcHOBHbIE TEXHUYECKHE XaPAKTEPUCTHKHU:
- pasmepsl: 25 X 20 X 21 mm
- quameTp oObeKTHBa: 3 MM
-Bec: 40 tp
- nanpHOCTh niepenauun curHana: 40-60 M B 3aKpBITHIX MOMEIICHUSX,
100-300 M B mpsiMoit BUAMMOCTH (€CTh BO3MOKHOCTH YBEITHUCHHUS
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JAIBHOCTH TEpefayd CUTHaJla 3a CYET YCTAaHOBKM Oojee MOIIHOH
aHTEHHBI Ha 0A30BOM OJIOKE)
- yacrora nepenatorniero curnana: 900 — 1200 MHz
- momHocTh: 50 MBT (802A) / 200 MBT (802)
- mutanue: Oarapeiika Ha 9B (Kpona) ninm ot cetn 220B yepe3 ananrep
- yron o03opa: 52 rpaaycos
- MUHUMAJIbHAsI OCBEIIEHHOCTH: 1.5 LUX
- crangapt TB curnama: PAL
- paspertenue: 380 TB nunuit
- oTHOIIeHue curHan/mmym: 46 dB
* 3aMIMTa OT TIEPENONTIOCOBKH
: raMMa-KOPPEKLUs
* CBETOKOPPEKIIUS
- pydHas quadparma
IIpuemMHUK:
- pasmepsl: mupuaa — 80 MM, yimHa — 125 MM, BeicoTa — 20 MM
-Bec: 120 rp
- mutanue: ot cern 220B yepes apanrtep
- MHMKATOP MATAHUS
* py4Ka peryJupOBKH YPOBHsI CHTHAJIa
- Video BrIxon
- HaJIMYKe aKTUBHON aHTCHHBI
- KPOHILTENH JUIsl KpEIUICHUs

Buneoxamepa ZT 820 T

BecnipoBoanast MmukpoBuaeokamepa auaraszona 2,4 rl'i. [{sernas
co 3BykoM. Paspemenne 380 TB-nmuuwuii. [Ipuémuoe yctpoiictBo
MOAKIIOYaeTCsl HANpAMYI0 K NEepCOHAIbHOMY KOMIBIOTEPY WIIH
HOyTOYKy uepe3 USB-nopr. FimeeT 4 He3aBHCUMBIX 4aCTOTHBIX KaHaja.
Hactpoiika Ha 4acTOTy MPOM3BOAMTCS aBTOMATHYECKH WM MYTEM
PY4HOTO BHIOOpa OMHOTO M3 4-X KaHAIOB. YCTPOHCTBO TaK KE MOXKET
OBITH MOIKITIOYEHO K JIIOOOMY TENIEeBH30pY, BUACOMArHUTOPOHY H JIp.
ycTpoiicTBaM depe3 cranaaprasiii HU-sxog,.

KomnberorepusupoBaHHas cucteMa HaOMIOACHUS MO3BOJISET
BBIBOAWTH M 3allMCBHIBATh BHUJEO CHTHAIBI Ha Balll KOMIBIOTED WIH
HOyTOYK uepe3 mopt USB, a Takxke mo3Bosser BeCTH AUCTAHIIMOHHOS
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naomonenue mocpenctsom T CP/IP, IPX (Internet/Intranet) u mporokomna
MofeMHOH cBsi3u. CHcTeMa UCIONB3YeT TEXHOJIOTHIO OOHAPYKEHHS
JBIDKeHUs u craHgapt cxarus MPEG-4 (ammapatHoe cixaTue) ist
3aIMCH TOJIBKO JABUIKYIIUXCS OOBEKTOB (BCTPOCHHBIN IETEKTOP
npwxenns). Koaddumment cxarust nocruraer 300:1, 4to mo3BossieT
SKOHOMHTH JUCKOBOE MPOCTPAHCTBO, MOAOOHO APYTUM CHUCTEMaM
HaAOIIOZCHUS.
B03M0KHOCTH CHCTEMBI:

- BecipoBonHast mepenaya n300pakeHus, 3ByKa U L[BETa B AUANa3oHe
2,41T1;
- PaccrosiHue oT KamepsI 710 MpUeMHHUKA (1aJIbHOCTh Iepeiady CUTHaJa)
10 200 m.,
- 3anuch HAMPSAMYIO B KOMITbIOTEP, HOYyTOYK, uepe3 USB mopr;
- 3anucek B crangapre MPEG-4;
- [Tpubmmxenue/ynanenue oobekra (Zoom);
- Pabora or Gatapen Tuma «kpoHa» J0 5 yacoB, OT OJOKa MUTAHMS —
MOCTOSTHHO,
- JIucTaHIIMOHHOE yIIPaBJICHNE KaMEpPOi Yepe3 HHTEPHET/ IOKAIbHYIO
CETb,
- JIerekrop NBUKEHHS,
- MuHuartopHsle pa3Mepsl, BO3MOXXHOCTh HE3aMETHON YCTaHOBKH.
Pasmepsr: 28x24x22 mm;
- BO3MO)KHOCTB BBIBOZIa KAPTHHKH TaK K€ Ha 3KpaH TECBU30pa HITH
BHJICOMarHUTO(OH;
- Pydnas perynupoBka 4actorbl cheMku: 1-25 kaap/cek. (3koHOMUS
JIMCKOBOTO TIPOCTPAHCTBA);
- ITomgmeprxka Windows 98/M&/2000/X P,
- [IporpaMMHbI€ CPEICTBA 3aIUTHI JaHHbIX;
- [Ipocmotp u 3amuck mzobpaxenus Ha [IK ocymecTtBusiercs c
TTOMOIIBIO OITU(POBKU BUICOM300PAKCHUS;
- [Mognepxka USB1.1 u Gornee mMo3aHUX BEpCUi;
- BeicokockopocTHoi cTannapt cxarust MPEG4 no3Bosier HaOmoaaTh
M300pakeHUE B PEaIbHOM BPEMEHH;

BerpoeHHBI MUKPOQOH Al MPOCAYIIHMBAHHUA 3BYKOBOTO
CONPOBOXKICHUS,
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TexHu4eckHne mapaMeTpbl KaMepbl:
-Yacrorasiii quarasoH 2.400~2.483 MI'1; kanan 1=2.414 MTI'1i, ka"an
2=2.432 MI ', xanan 3=2.450 MTI'n, kanan 4=2.468 MI'L;
- Paspemenrie — 380 TB-nunui;
- [Tognepxka Bugeo cucrtem PAL u NTSC;
- HactpaunBaemblii 00beKTHB (PE3KOCTD).
TexHuveckue mapaMeTpbl MPUEMHHUKA!
- UacrorHeiii guana3zon 2.400~2.483 MI'11 u3 ueThipex KaHaJIOB IO
BbIOOpY: KaHan 1=2.414 MTI'u, kanan 2=2.432 MI'n, kanan 3=2.450
MI 1, kanan 4=2.468 MI'L;
- CumMeTpuiHas BUOpaTopHas aHTeHHa,
- TTopt antenns! — 50 Om SMA,;
- UyBCTBUTENBHOCTD IpueMHKKa: — 85dBm;
- BBICOKOCKOPOCTHO# cTaHmapT cxkaTus Ui BBIBOJA W300paKeHUs B
peanbHOM Bpemeru 1~25 kap/c o BeIOOpY;
- Paspemaromas ciocoonocts: 320:240;
- [Turanue uepe3 USB moprt. CereBoii agantep He TpeOyeTcs.
- I[Tomeprkka BeixoaHoro curnana USB 1.1 nnu RCA (cranaaprHblit
kommo3uTHbIH HY BHeo/ayino BXON/BBIXOJI, €TIOJNBIIAH).

Buneokamepa ST 812 (HOYHOTO BHIeHHS)

OCHOBHbIE TEXHHYECKHE XapaAKTePUCTHKH:
- pa3mepsl: 54 X 43 X 43 mm
- quamerp oObekTHBa: 8 MM
-Bec: 212 tp
- nanpHOCTh niepenaun curHana: 30-50 M B 3aKPBITHIX MOMEIICHUSX,
200 M B mpsiMoii BUAMMOCTH (€CTh BO3MOXKHOCTH YBEIWYCHUS
JAIBHOCTH TEpefayd CUTHaJla 3a CYET YCTAaHOBKM Oojee MOIIHOH
aHTEHHBI Ha 0A30BOM OJIOKE)
- yacrora nepenatorniero curnana: 900 — 1200 MHz
- MmomHocTh: 50 MBt / 200 MBT
- mutanue: Oarapeiika Ha 9B (Kpona) nium ot cetn 220B yepe3 ananrep
- yron o030pa: 52 rpaaycos
- MUHUMaJIbHas ocBeIEHHOCTh: O LUxX
- crangapt TB curnana: PAL
- pasperrenue: 380 TB nunuit
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- OTHOLIeHHE curHa/uym: 46 dB

* 3aMIMTa OT TEPENOTIOCOBKH

» TaMMa-KOppeKIus

* CBETOKOPPEKIUS

- pydHas quadparma

* CTIeUAIbHBIA MEXaHU3M KpEIICHHs Ha JII00YI0 TOBEPXHOCTh
IIpuemMHUK:

- pasmepsl: mupuHa - 80 MM, anuHa - 125 mm, Beicota - 20 MM

-Bec: 120 rp

- mutanue: ot cern 220B yepes apanTep

* HHJMKATOp MUTAHUS

- py4Ka peryJupOBKH YPOBHS CHTHAJIa

- Video BrIxon

- HaJTM4Me aKTUBHON aHTEHHBI

- KPOHILTENH JUIsl KPEIUICHUs

Bupeomonutop RC 800

Texnnyeckue XapaKTepUCTUKH:
- 3.5 mroitm L CD monutop — 8,8 cM (pabouast moBepxHOCTH 7 X 5,2 cm);
- Berpoennsiit iunamuk; Crannaptaeiii Beixon Audio/Video;
- Beixop as1st HaynmHUKOB 3.5MM;
- BcTpoeHHasd MHUHHU TEJIECKONHMYECKass aHTEHHAa C BBICOKOM
9yBCTBHUTEIBHOCTHIO,
- Moxet paboratsb 110 3,5 yacoB oT Oarapeek;
- Yacrora npuemuuka: 950M Hz-2150M Hz;
- Cucrema uvacrorsl: PAL/NTSC, aBroMarndeckue U3MEHEHU,
- Pasperenue sxpana: 480x240;
- [Turanue: or 4-x Oatapeek «AH», anekrponutanue DC 7,5V,
- TemnepHsiii quanazon padorer: 0-40°C;
- Pazmep: 148 X 96 X 26.5mm;

Bec: 330 r. (Bkuitouast Garapeiiku).

Bonee nmonpoOHBIN MepeyeHb BUJACOKAMEpP MOXKHO HAWTH B
HNuteprere mo aapecam: http://minicam. narod. ru win http://www.
likelink. narod. ru
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3. MeTronnka n3yyeHusi IOBOPOTOB NepeMeleHn i
AL B THe31aX NTHIL

3.1 buosoruueckoe 3HaYeHHE MepPeMeneHu i
U NIOBOPOTOB SIMI

OnHMM M3 TEPBBIX HCCIEAOBATENCH, KTO MPOBE WHTEPECHBIC
HaOJIIONICHUS 32 TIOBEICHUEM HACHIKHUBAIOIICH NTHIbI (KYpHIIbI), ObLI
pycckuii yaensrii-nrutiesoq U. M. A6o3un (1895). On ormerwn, uto
HaceJIKa MepeKaThIBaeT KIIFOBOM SIHI[a HECKOJIBKO Pa3 B CyTKHU: CHUIIBHO
HarpeTbie K Kparo THe3/a, a 1moj cedst mogdupaer MeHee Harperhie.

Jlumb crmycTsi MHOTHE TOABI B paboTax MO €CTECTBEHHOI
MHKYOAIlMH SUI] CETbCKOXO3SHCTBEHHBIX NMTHUIl CTAJIU TMOSBISATHCS
KOJTMUECTBCHHBIC OLICHKH sIBJICHMUs, TToaqmedeHHoro U. M. AGo3uHbIM.

Tak, H. II. TperbsikoB (1951) 6e3 cChlIKM Ha METOAMKY
uccienoBaHus, onpenenus okono 30 mepemenieHuii, KOTOpbIE
MPOU3BOANT 3a CyTKH HacuKuBaromias kypunia. [lo ganuemm J[. A.
Kosunbko u 1. H. Bakaera (1965), yTka mepemernaer sifiia OquH pas
KaXKIbIi yac. B opHuTONOrnyeckoi aurepaType ecTh ceefeHus A. B.
MuxeeBa (1948) o nepekaTbiBaHUH SHII OSTIOH KypOIaTKOil, a Takke
O. U. CemenoBa-Tsu-Illanckoro (1960) o Tom, 4TO M Apyrue
TETEePEeBUHBIE MITUIIBI IEPEBOPAUNBAIOT AHIA B XKapKylo mmoroay 10 38
pas, B 10Xk utHByto MeHbine - 13 pas. H. H. JTanwnos (1966), uccremys
THE3/IOBYIO KHM3Hb NTHIl B YCJIOBHSIX CyO0apKTHKH, OTMETUJ HUHYIO
pEaKIUI0 HACKKUBAOLICH NTHUIIBI (YCUSTKH), a UMEHHO, YCHUIICHHOE
MIePEBOPAYMBAHNUE SUI] B OTBET HA MOXOJIOAHHE.

Ha ocHOBe MHOTOYHMCIICHHBIX JKCIEPUMEHTAIbHBIX TaHHBIX
(BomotHukoB U Ap., 1985) ObIIO yCcTAaHOBIEHO, YTO y BCEX
HACHI)KHMBAIOLIMX MTUI[ HAOMIOAAETCS MOBOPAYMBAHHUE SIUIl BOKPYT
JUIMHHOW OCH M TIepeMelIeHHe MX 110 JIOTKY, HauMHas ¢ mepuoja
sieKIaaK. B OonbimHCTBE ciydaeB (B HECKOIBKO MEHBIIIEM TEMIIE)
ITO OTMEUAETCsl Y’Ke BO BPeMs OTKJIAJIKM BTOPOTO-TPETHEro sifIia, a K
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3aBEpUICHUIO KIIAJKH YCHIIUBACTCS, JOCTUTAsI YPOBHS, XapaKTEpPHOTO
JUIsl TIeprosia COOCTBEHHO HACH)KMBAHUS. DTOT MPOLIECC Y HEKOTOPBIX
BUJIOB (HaH.y, YaiiKOBbIE) MMPOTEKALT B JIByX BapUAHTAX: IIOKAYNBAHNE
SIALL BOKPYT JUTMHHOM OCH U TiepeKaThIBaHHE.

VY Menkux ntuil (BOpoObUHBIC) - TOBOPAYUBAHUE SHII TIPOTEKACT
WHTEHCHUBHO, gocturas B cyrku 100-200 u Oonee pas.

Buonornueckoe 3HaYeHHE akTa MHOTOTPaHHO, HO B TEPBYIO
odepenp CiemyeT OTMETHTD /IBa OCHOBHBIX MOMEHTA. DTO, BO-TIEPBBIX,
CompsiKeHHoe JeiicTBUe (aKTopa NMepeBOpavyuBaHUs C APYTUMH
(hakTOpaMu MHKYOAIIMU: TEMIIEPATYPO, adpalueil, OpueHTaIUeH SHII.

[Tpu nepemerieHnn UL 00ECTIEUNBACTCS CHATHE BEPTUKAIBHOTO
W TOPU3OHTAJIBHOTO TPaAMeHTa TEeMIIepaTyphl, WM, HHAYE TOBOPS,
JOCTUTAETCs paBHOMEpPHOE 00OTpeBaHUE C OAHOBPEMEHHBIM
BO3JICMCTBHEM Ha pa3BUBAIOMIMECS YMOPHUOHBI KPATKOBPEMEHHBIX
HErTyOOKHX OXJaKICHHH. A HEerTyOOKHEe OXJIaXKICHUs OKa3bIBAIOT
CTUMYJIUpYIOLIee BIHMsHNE, TOBBIIIAs BEIBOIUMOCTD IITEHIIOB.

[NepeBopaurBaHue UL YIyULIAET adPAIHIO UX, CHUMAs IPaJueHT
ra3oBOM Cpelbl, 0COOCHHO B THE3J[aX C IUIOTHBIMH CTeHKaMHu. CBS3b
mpoliecca mnepeMelieH sl 1 TOBOpaYrBaHuUs UL C UX OIPEAeIeHHON
opHeHTanuel conpshkeHa U AMHAMUYHA: KKIbIH aKT TOBOpaYMBaHUS
SIUT] 3aBEPLIACTCS ONTUMAIIBHOM MX OpHEHTAIIMEH TyITbIM KOHLIOM BBEPX
WIH K Tiepudepuu JI0TKA.

Bo-BTOpbIX, KaK MOKa3aidu NPOBEACHHBIE KCIEPUMEHTHI,
MOCTOSIHHOE TIepeBOpavYnBaHue SIUIl 00YCIOBIMBAET HOPMaIbHOE
pa3BuUTHE DOSMOPHOHOB, MpeAOTBpamias Ielblii KOMIJIEKC
MaTONOTHYECKUX M3MEHEHHUH, BO3HUKAIOMMX B HEMOABHKHO
WHKYOUPYEMBIX AHIAX.

Takum oOpa3om, JBHTaTEIbHASS aKTUBHOCTH HACHIKHBAIOIICH
NITUIIBI HA THE3/IE, BRIpaKEHHAs B TIepeMelIeHIH, TIepeBOPaYNBAHNUN H
OpPHCHTALIUU SIHII, SBJISETCS aanTUBHBIM MPOLECCOM, C MOMOIIBIO
KOTOPOTO OHA PEryjupyer JCHCTBHE TaKuX (PU3NUECKUX (PakToOpoB
WHKYOallMH, Kak TeMIeparypa, Ta3oBast cpefia u Ipyrue, i TeM CaMbIM
oOyciioBnHBaeT HOpMallbHBIH 3MOpuorene3. B To xe Bpems
nepeMeleHe 1 MOBOPOT SHIl SBISETCS BAXHBIM OMOJOTrHYECKHM
(hakTOpOM HMHKYOAIMU IIHUPOKOTO MHOTOIIAHOBOTO 3HAYCHUS
(bonoruukoB u ap., 1985).
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3.2. [Tpubop Jisi perucTpany NOBOPOTOB U MepeMeleHuit
NI B THE31aX NTHIL

CyliecTBYIOT pa3jMuHbIC CIIOCOOBI M3Y4YEHUS MOBOPOTOB U
nepemMertennii suil B rHe3nax (bomornukos, Iedepckuii, [TanTerees,
1974; Kopones, bonoruukos, 1969; Jlutsunos, 1980). Bce onun
OCHOBaHbBI Ha MPUHIUIIE BU3YAIbHOTO HAOOCHUS UK TTOJKIIAJIKH B
THE3J0 MOZCNIM sila-gaTdynka. JJoOMThCS MOJHOIO0 COOTBETCTBHUS
MOJICJIH XHBOMY SIMIy JOBOJBHO TPYAHO. XOTS NTHUIA U HE
BhIOpachiBaeT SIWI[O-JaTUYMK K3 THE3Jla, BIOJHE BO3MOXHO
HeaJeKBaTHOC OTHOIICHHE K HEMY HACEAKHU MO CPaBHECHUIO C
HACTOSIIITUMH SHI[AaMH B KJTaJIKE.

B aTo0ii cBs3u, OblT pazpaboraH mpuOOp IJS perucTpaiun
MOBOPOTOB U TIepeMeltieHuit suil B rae3aax nruil (Puc.10), kotopsrii
MO3BOJISIET B KAa4€CTBE JaTuMKa HCIOJIB30BATh KUBOE, HOPMAJILHO
passuBaroreecs siio (bopucor, 1986,1988).

[MpwuHIMI 1EHCTBYS YCTAaHOBKHM OCHOBAaH Ha M3MEHEHUU aMITTATYJIbI
KoeOaHul TeHepaTopa, KaTylllKa MHIYKTHBHOCTH KOTOPOTO SIBIISICTCS

Puc. 10. Breurnuii Buj npubopa i n3y4eHHs! 9acTOThI IIOBOPOTOB STHUII
U TUTOTHOCTU HACH>KUBAHUSI B THE3/1aX MTHIL
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BBIHOCHOH M TOMelIaeTcs B THE3I0 Ha JHO JoTKa. Ha omHO mim
HECKOIIBKO SIMI] HAaKJIEMBaeTCsl Kycoukd (ombru. Doibra UCroib3yeTcs
C HAKJICCHHOM C OTHOW CTOPOHBI Oymaroii (Harmpumep, OT YIaKOBKH Yasi
WIH OT CHTapeTHOW mavku). J[1s HakienBaHUs TMPUMEHSETCS Kiei
«MomenT». Kiieem cma3biBaercs siidiio u (osbra co CTOpOHBI MeTaa,
Tak 4ToObl OyMa’kHas CTOpPOHAa oOKa3ajiach Hapyxy. bymara
packpammBaercsi ol IIBET CKOPIyNbl. Ao ¢ HakieeHHOH (onbroit
TIOMeIAeTCs B THE3/IO U SIBIISIETCS] COCTABHOM YacThIO JATYHKA TOBOPOTOB
u niepemettieHuii s B rueszie (Puc.11). BriocnenctBum u3 sifiia-aaTanka
BBUIYILISIETCS. HOpMalbHBIA mTeHel. DyHKIMOHATbHAS cxeMa
yCTpOICTBa IMoKa3aHa Ha puc.12, a npuHImnuaibHas cxema Ha puc.13.

[Ipubop cocToUT U3 YeThIpeX OCHOBHBIX OJOKOB: reHeparopa
CHHYCOHMJIQNBbHBIX KOJIeOaHNH ¢ BBIHOCHOW KaTyIIKOW MHIIyKTHBHOCTH
(1), xommnaparopa (2), ¢opmupoBarens wumnyibcos (3),
ANEKTPOMArHUTHOTO OTMETYHKA C COIVIACYIOIIUM YyCTpoicTBOM (4),
puc.12.

S

Puc. 11. THe310 cHu30ii Yaliku ¢ TATIYHMKOM TTOBOPOTOB, HAKJICCHHBIM Ha STATIO
M KOJIBIIOM JTaTYHKAa IUIOTHOCTH HACHMKUBAaHUS
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@ {!‘EHE- K OkMA-] [ POPMAPOBATENR| JamexTP)-

FATOP [PATOF | {WMNYNLCOB OTMETYHK

L AT HHE
N980P0TOR
Puc. 12. brok cxema yCTaHOBKH JJIsl U3yYEHUSI TOBOPOTOB
Y TiepeMeNIeHUN UL B THE3/]aX MTHUI]

I'enepatop (Puc.13), cobpannsiii Ha Tpausucrope VT1,
BbIpabaThIBaeT KonebaHUsl CHHycOUJalbHOM (opMbl ¢ yactotoit 150-
200 xI'1. IepemenHOE HaNpsbKEHKE, BhIpadaThIBAEMOE TEHEPATOPOM,
MOCTyMaeT Yepe3 pa3aenuTenbHblil konaencatop C4 na quon VD1, roe
BBIJIENISIETCSl IOCTOSIHHASL COCTaBIsiomast. Jlajee curHan mojaercst Ha
KomIapaTop, coopanubiii Ha mukpocxeme DAL (K 521 CA3A). 3nech
MPOUCXOAUT CpaBHEHHE HANPsOKEHUs, MOCTYMUBIIET0 Ha BXOA 3
MHUKPOCXEMBI C OMOPHBIM, 3aJlaHHBIM Ha BXone 2. Ecnu Hampsbkenne
Ha Bxozie 3 OoMbIlie YeM BBIXOZIE 2, TO Ha BBIXO/IE 7 MEKPOCXEMbI CUTHAI
OTCYTCTBYET, a B Cilydae, KOrJa HamnpshKeHHe Ha BXO/e 3 paBHO WIIH
MEHBIIE YeM Ha BXOJle - 2, Ha BBIXOJe / TMOSBISETCS CUTHAI
MOCTOSTHHOTO YpOBHsI. DOpMUpOBATElh UMITYIBCOB, COOpAaHHBINH Ha
mukpocxemax D1-D2 (K 561 JIA7), ciayxuT aisi BeipabaThiBaHUS
CHTHAJIOB TIPSIMOYTOBHON (JOPMBI 10 MEpenHeMy H 3aHeMY (QPOHTY
MOCTYNAIOIIUX Ha €ro BXOJ UMITYIbCOB C BbIXOIa MUKpocxembl DAL,
B cxeme dopmupoBaTenss UMOyJIbCOB UMEETCS OJHOBHOpPATOD,
MpefHa3HaYeHHBIN ISl PacTSATUBaHUS BO BPEMEHHU MPSIMOYTOIBHBIX
UMIIYJIbCOB, YIPaBISIONIMX UYepe3 coriacyloniee yCTpOHCTBO
(muxpocxema K56111Y 4) anekrpoMarHiTHBIM OTMETYHKOM. BBenenue
B CXeMy OJAHOBHUOpaTtopa BBI3BAHO TEM, UYTO HMIIYIbCHI,
BbIpabaThIBaeMble ()OPMHUPOBATETIEM, UMEIOT MATYIO JUTUTEIBHOCTD, H
AJIEKTPOMATHUTHBINA OTMETUHMK, 001 Iat0II1 i 3aMETHON UHEpIIUEH, He
yCIIeBaeT cpadboTarh.

Pabora ycrpoiictsa B amHamuke npocta. [Ipu monagannu Gponsru
C AMIIOM B TOJ€ KaTyIIKH T'eHepaTopa MPOUCXOIUT YMEHBIICHHE
aMILTUTYIBI KoNleOaHui reHepaTopa WM CpbIB reHepanuu. [loctosHHOE
HanpsbkeHue Ha aenutene R5-R6 B aTom cirydae namensiercst ot 6omee
BBICOKOTO YpPOBHSI K Oonee HM3KOMY. KoMmmapatop cpaBHHBaeT
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YCTAHOBHBIIIEECS] HaNpsDKEHHE Ha BXOe 3 C OMOPHBIM Ha BXoje 2.
OmnopHoe HanpsbKeHNe BEIOPAHO ¢ TAKUM PacueroM, YTo HalpshKeHHeE
Ha Bxozie 3 OyzieT Bceria MeHbIIIE OTIOPHOTO P H3MEHEHW Y aMILTUTY/IbI
KoreOanuit reaeparopa. Takum 0Opa3oM, KakK TOJIBKO SHI0 ¢ (OIBIOM
momajierT B ToJie KaTylIKH TeHepaTopa, Ha BBIXOJAE / KoMIapaTopa
MOSIBIISIETCS CUTHAJ, & MIPU yIaleHHH! (DOIBIH OT KaTYIIKU BECh MPOIIECC
OyaeT IporcXonuTh B 00paTHOM nopsiake. DopMupoBaTens HMITYTbCOB
C OIHOBHOPATOpPOM BBIpaOaTHIBaET KPATKOBPEMEHHBIE HMMITYJIbCHI
mmutenbHocThio 0,3-0,4 cek, ynpaBisioMe 3IEKTPOMArHU THBIM
OTMETYHKOM. MIMIyabCcHBIN pexxuM paboThl OTMETYMKa BBIOpaH He
CITy4aifHO, TaKk KakK OH SIBJISIETCS OCHOBHBIM morpedutenem Toka (200
MA). DTO MTO3BOJISIET IKOHOMHUTh SHEPIHIO OaTapeid, MUTAFOINX TPHOOP.

J171s1 MU3TOTOBIIEHU S DIICKTPOHHOM CXEMbI IPUMEHEHBI CIICYIOLIHE
neranu: pesuctopsl Trma MJIT 0,125; moncrpoeunsie pesuctopsl R3
n R7-CII5-3 npoBonounsie MHOTo0oOOpoTHBIE. [IpuMeHeHHnE
OIHOOOOPOTHBIX MOACTPOCUHBIX PE3UCTOPOB HEKENATENbHO, TaK KaK
Mopor cpadaThiBaHUS KOMIIapaTopa JAOKEH ObITh BHICTABICH TOYHO.
Konnencaropsr C2 u C3 - K10-23 win K73 ¢ muaumansiabiMm TKE;
tpan3uctop VT 1- kpemuuessiit, Tumna KT361. duon VD1-/19 ¢ mo6bim
OykBeHHBIM 0003HaueHueM; auonbl VD1 - VD3 - KC133I'; nuon VD4
- K102. Mukpocxema DAL - K 521 CA3A. Mukpocxemsl D1- D2 - K
561 JIA7, D3 - K 561 [1Y4 ¢ ManbsiMu TOKaMu TIOTpeOsieHus. MOXHO
ucnonb3oBaTh MuKkpocxembl cepun 155 (K 155 JIA3 u K 155 JIA7), HO
TOTJIa BO3pacTeT norpediseMast IpuOOpoM MOIIHOCTE, YTO HEBBITOTHO
B MOJIEBBIX YCIIOBHUSX.

Bce ycTpoiicTBo coOpaHO Ha 1e4aTHOM IUIaTe U3 JIBYCTOPOHHETO
(OIBTUPOBAHHOTO CTEKJIOTEKCTONUTa pasmepom S0X60 mm. Ilnata
pasmelieHa B Kopiyce Oaporpada ¢ MCHONB30BaHHEM €r0 YacOBOTO
MexaHu3Ma. Tam e HaXOAUTCS DIEKTPOMATHUTHBIH OTMETYHK C
iy repom (puc.10). Karymka reneparopa cogepxut 100-150
BuTKOB nipoBofa [19J1-0,19. [o quamerpy oHa 10/KHA COOTBETCTBOBATh
pasMepaM HWXXHEW YacTH JIOTKA THE3/a HCCISAYeMOoro BUaa MTHII.
KaTtymka TmaTenbHO M30JHPYETCS OT NMPOHHUKHOBEHHS BJaru
SMOKCUAHON CMOJION, JIAKOM WJIM HUTPOAMAaJbIO. [[JIsl CBS3U KaTyllKu
C MprOOPOM HCIIONB3YETCs SKPaHUPOBaHHBIHN Kabens Mapku MI'TB-2
nnuHoi 1o 10 m. VYBenwmuenue anunbl kabens cBeime 10 M
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HEKeJaTelbHO, TaK Kak OH obiamaer coOOCTBEHHOW E€MKOCTBIO,
yXyamarliiei pabory rereparopa. Jliis mojxcoenuHeHus kabdens
JaT4yvKa K MpUOOPY UCIOJb3yeTcs 000N MajaorabapHuTHBIN
KOAKCHATbHBIH pazbeM. DJIeKTPOMATHUTHBIM OTMETYHKOM CITYXKHT Pelie
PKM, nepemorannoe mpooaom [12J1-0,19 no 3amonHenus: xapkaca.
KonTakTHas rpynma pene ynansercs, a K SKOPIO MPUIIaNBaETC
numyinee nepo. 3anuch BEAETCS HAa CTAHJAPTHOU JEHTE OT
CaMOITUIIYIIUX MeTeonpuoopoB. [Iutanue nmpubdopa odecrieynBaeTcs
aKKyMyJsITopamu HanpsbkeareM 6 n 12 B. Onaa 6atapest oOcmykuBaer
TeHepaTop, a JApyras Kommnaparop, GopMUPOBaTENb WUMIYJIbCOB H
3JIEKTPOMAarHUTHBIN OTMETUHK.

Hacrtpoiiky mpubopa BenyT mpu momomu ocumuiorpada c
BBICOKOOMHBIM BX0ZIOM. [Ipu HacTpoiike HEOOXOIUMO y4YecTbh, UTO
ycTaHOBKa Oyfer paborarth NMpH Pe3KHX KOJIEOAHUSX TEMIIEPaTyphI
OKpYKaroIIero Bo3ayxa. YtoObl n30ekarh W3MEHEHHS aMILIATYIbI
KoneOaHNH TeHepaTtopa M3-3a TeMIIEpaTypHOH HEeCTaOMIbLHOCTH
Tpansucropa VT 1, HeoOxonnmo nmonodpats conportupienue R1*. [Tpu
HacTpoiike BMecTo R1 BKIIFOUaroT Mara3us conpoTuBieHni. Oxnaxaast
1 HarpeBas TpaH3uctop VT 1, HaONIOAar0T 32 U3MEHEHHUEM aMILTUTYIbI
KonebaHUW reHepatopa Ha 3KkpaHe ocuuiorpada. [lonbupas
comporuiicare R1*, noOuBarOTCS HEM3MEHHON aMIUIUTYIBI MPU
pa3HBIX 3HAUYCHHUSX TeMmIepaTyp. 3aTeM BIaWBaiOT MOCTOSHHOE
CONPOTUBIIEHHE.

[pu6op rcnonp30BaIN ATt U3y4YEHHS TOBOPOTOB U MIEpEMEIICHN I
SIMI] B THE3J]aX CH30r0 roiyos, psOunka u cu3oil yaiiku. Mcnbiranus
MOKAa3aJi XOPOIIHE PE3yNbTaThl.
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4. Metonnka U3y4YeHHs TVIOTHOCTH HACHKUBAHMS
B IrHe3/1ax NTHIL

4.1. Buonoruveckoe 3Ha4eHUe MJIOTHOCTH HACUKMBAHUS

Bo MHOruxX myOnuKanusx TOBOPHUTCS O HACH)KHBAHMHU 0e3
KOJTMUECTBEHHOI OlleHKH 3Toro mporecca. Tak, C. B. Bunrep (1977),
10. U. MenbuaukoB (1977) u apyrue npu ONMCaHUU HACHIKHBAaHUS
OLICHUBAIOT €ro KaK «perysipHOe», «ciaadoe», KKpenkoe» U T. 1. Takoro
pona cyObeKTHBHBIE OLIEHKU He TI03BOJISIFOT IPOBECTH CPABHUTEIbHBIH
aHaJIM3 XapaKTepa HaCHKUBAHUS JJIsl PA3HBIX BUJIOB IITHII.

HNuTepec mpeactaBisiioT paboThl, B KOTOPBIX MpOIEcc
HACWKMBAaHUA OLEHUBAETCs KonudyecTBeHHO. Tak, [[. M. [Nay3mreiin
(1959) onpenenw B ycoBusSx MonaBuy TNIOTHOCTh HACHKUBAHUS Y
OOBIKHOBEHHOW TOPUXBOCTKH B JIHeBHOoe BpeMms 50-70%, y
OOBIKHOBEHHO OBCSIHKY — 85%. AHAIOrMYHBIN MOIXO0]] BCTPeYaeTCs
y B. P. Jlonpauka (1962), naBuiero cpaBHUTEIbHYIO XapaKTEPHUCTHKY
MJIOTHOCTH HACWXXHMBaHWs y nymiorHe3aHukoB (71 %) u nrwi,
THE3/IIUXCS OTKPBITO (76 %0).

[110THOCTH HACWKMBaHHs, BhIpAKCHHAs B MPOILEHTAaX Kak
OTHOIIICHHE BpeMeHH (B Yacax) mpeOblBaHMs caMKH (ITapTHEPOB) Ha
KIajke K 24 qacam, SIBJISICTCS BIIOJIHE MPUEMJIEMOM KOJIMYECTBEHHOM
XapaKTepUCTUKOH mpolecca HacuxkuBaHusi. OHa TO3BONSET
00BEKTHBHO MTPOBOJIUTH CPABHEHUE PA3HBIX ATANIOB HACHKMBAHHS KaK
B OJIHOM THE3JIe, TaK M B THE3/1aX pa3HbIX BUAOB NTUI. B 3TOM cityuae
oTHajaaeT CyObeKTUBHAS OICHKA.

ITo nanueiMm A.M. bonoraukoa (1985) nokaszarenb MIOTHOCTH
HACH)KMBAHMS Y MTHUI] PA3HBIX TAKCOHOB M OMOJIOTMYECKHX TPYII HE
CTOJb pPa3uyeH U KojebseTcs B OoibIHCTBE cirydaeB oT 85 o 95%.
[TnotHOCTH HACHKMBaHUS, 3a(UKCUPOBAHHAS JUIS OMHOTO M TOTO K€
BUJIa BAPbUPYET, HAIIPHMED, Y OOBIKHOBEHHOM rOpuXBOCTKU B Kamckom
[penypanwe or 77,0-84,0% no 94,7-98,3%.
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I110THOCTBIO HACUKUBAHUS B IIEPUOL AULIEKIIAIKH PETYIUPYETCS
CKOPOCTh YMOPHOTeHE3a KaXKJI0r0 OTKIIA IbIBAEMOTO Sii11a. Y OeperoBbix
JIACTOYEK TP OTKJIAJIbIBAHUH C CYyTOUHBIM MHTEPBAJIOM HaOIIOIaeTCst
HapacTaHUe IJIOTHOCTH HACH)KMBAaHHS B Mepuol siinexnanku (B
CpEHEM TIO TISITH THe3/[aM) JUTst epBoro siiia 6,3%, ayst Broporo-16,7,
tperbero - 40,4, yerBeproro - 78,2 u i nsroro 86,7%.

B mnepuon coOCTBEHHO HACHXKHBAHUS OTMEUAIOTCS KOJICOaHUS
IJI0THOCTH B ipenenax ot 87,5 1o 92,0%. BrutyrjieHue naTy nTeHI[0B
B KQ)KJIOM THE3/Ie, 32 HEMHOTUMH UCKITIOYCHHSIMH, TIOBTOPSUIO OPSI0K
OTKJIAJIKH SIUII ¥ 3aBEPIIAJIOCHh B Mpenenax 2-X cyTok (B cpemHem 1,7
cytok). Cornacao matepuanam M. @. [Tanteneesa (1976), y 60mbiioii
CHHUIIBI MPH OTKJIaabiBaHuK 11 sWI[ JU1s NEepBBIX MSTH TUIOTHOCTD
HacmxuBaHusa cocrasuia 6,1 - 10,4%, s 6-7-ro-12,5% u 8-11-ro siira
- 29,1-45,8%. PacTsiHyTOCTH CPOKOB BBITYIUICHHS ITEHIIOB COCTaBHIIA
OKOJIO TOJTYTOpa CYyTOK C HApYIICHUEM IOpPSIIKAa OTKIIAJbIBAHHS SHII.
HaoGopor, Beicokas II0THOCT HacvkuBanus (50% u Goree), HaurHas
C MEepBOr0 OTKJIAJbIBAEMOTO siilla, HAIPUMEP y COB, SIBISETCS
HPEIIOCHUTKOW PACTSHYTOrO CPOKa BBUTYIUICHHUS MTCHIIOB B TCUCHUE
BPEMEHH, TIOYTH PABHOTO MEPHOY SIMIIEKIIaIKH.

Takum 00pa3oM, M3MEHEHHUEM IIOTHOCTH HACHXHBAHHS
peryiaupyeTcs BpeMsi M CTENEeHb MPOrPEBaHUS SUIl B MEPHOJ
SHIEKITaIKH, YTO OKa3bIBaeT MCKIIOUMTEIILHO OONBIIOE BIMSHHE HA
Pa3HOBPEMEHHOCTb BBUIYILICHUS TITEHI[OB.

AHau3 CBHICTENBCTBYET O HAJMYMUU TPYII MTHI[ ¢ HU3KOM
TUIOTHOCTBIO HACHKMBAHUsI B HadaJIe SHIIEKIIAIKU U €€ BO3pacTaHHueM
K 3aBeplueHHto (Oomnblnas CHHMIA, OeperoBas JIACTOYKA) U TNTHUI] C
BBICOKOH TIJIOTHOCTHIO HACHIKMBAHUS, OCYUIECTBISIEMOIro C
OTKJIaJIbIBAHMsI TIEPBOTO siiila (yIacras coBa).

[110THOCTh HACUIKUBAHUS MEHSICTCS B 3aBUCUMOCTH OT
SKONOrHYecKol cuTyanuu. Harmpumep, y cuzoro roiy0s B peBpaie ona
nocturana 98 —100%, a B mae — 84-88%. [TocienHee cBUACTENLCTBYET
O TOM, 4YTO HaCHI)XMBAaHHE HE SBISIETCSH Y3KO T'CHETHYECKH
3alporpaMMHPOBaHHBIM CBOMCTBOM, a PEryaupyeTcs NOBEIeHHEM
NTHIBI B 3aBUCHMOCTH OT TEMIIEpaTyphbl OKPYXKAOLICH CPEIIbl.

U, nakonen, Habmiomaercss oOpaTHas 3aBUCHMOCTb MEXIY
MJIOTHOCTHIO HACWIKMBAaHHUS B MNEPHOA SUIEKIAIKA |
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MPOAODKUTETbHOCTBIO BBUTYTUICHHU S ITEHIIOB: IPU HU3KOW TIOTHOCTH
HACW)KUBAHUSA - PYXKHOE BbUTyTUIeHHE (Y O0bIoi cuHuIb 11 nTeHIoB
3a 1,5 cyTok), npu BbICOKOH - pactsiHyToe (y coBbl 6 mTeHIOB 3a 5
cytok) (bormorHukoB u np.,1985).

Takum o0Opa3om, mpH aHalin3e KOHKPETHBIX MPHUMEPOB
JUTMTEIIbHOCTH HACH)KUBAHHS YETKO MPOCIEKHUBACTCS HECKOIBKO
OHMONOrnYecKX 0COOCHHOCTEW. DTO, BO-TIEPBBIX, MUPOKas HOpMa
peakiuu, MPOSBISAIONIAsACS B Pa3HUIE MPOIOKHUTEIBHOCTH KaK
HACHKMBaHMs, TaK U UHKyOanu. Bo-BTOPBIX, HEBBICOKAS TUNIOTHOCTh
HACHKMBasi B MEPUOJ SHICKIAKH, OCOOCHHO JUIS MEPBHIX 2-3 AUl
(mpumep ¢ OeperoBoii JIacTO4YKOIi), obecrieunBaeT Oosiee APYKHOE
BBUIYIJICHUE IITEHIOB, YTO YMEHBIIACT UX ATUMHUHAIMIO B HAYaJIbHOM
nepuojie nmoctHaranbHou sxu3nu (bonorHukos u ap.,1985).

4.2. Tlpu6op ajis n3y4eHHus NMJIOTHOCTH HACHKUBAHUS B
rHe3aax NTHI

CymiecTByIOT pa3jMyHbIe YCTPOHCTBA, MPH MOMOIIH KOTOPBIX
OIPENIENSIETCS 4aCToTa U MPOIOJDKUTENBHOCTD CIIETOB MITHUIIBI C THE3/A.
ITo npuHIUIY NEUCTBUS OHU IOAPA3ACIAIOTCS HAa MEXaHUYECKHUE
(OmunT, 1954; JlutBuHoB, 1981), anekrpomexanuyeckue (CeMeHOB
Tau-1lauckuit, 1960; Jonouk, 1962; Bonornukos, Kaauuuu, 1974;
Langley, 1978; Morris, Hunter,1976, u np.) u snekrponHbie (PokuH,
1983).

IMpemaraemsriii mprbop (Boprcos, 1988) sipmsiercst aleKTPOHHBIM
peructparopoM. OH MO3BONSAET BECTH HEPEPHIBHYIO aBTOMATHIECKYIO
3alUCh MOKAa3aHWH B TEUEHHE CYTOK HA 3HAUYNTEIBHOM YHaJCHUS OT
rae3zna (mo 100 m u Gonee). DiekrpoHHas cxema npubopa (Puc.14)
BBITIOJIHEHA C MCIONb30BAHMEM COBPEMEHHOW DIIEMEHTHOW 0a3bl -
KMOII-mMukpocxem cepun K 561, uTo mo3BOiIMIO 10 MUHUMYyMa
COKPAaTHTh pacxoll YHEpruu Oarapen W CyLIECTBEHHO YMPOCTUTH
M3TOTORJICHUE TTprbopa.

B KayecTBe  JaT4YMKa  HCIOJIb30BajH 4eThIpe
MUKpPOIIEpEKIIodaTeNsi, COeAUHEHHBIX MapaiedbH0. 3aMbIKaHUE
m000ro U3 HUX BEAET K cpabaThIBAHUIO DJIEKTPOHHOH CXEMBI.
MuKponepekiIrodaTeny MOMEIAITCs o 00KaM FHe3/1a U MaCKUPYIOTCS
B nozacTuiIKe. Ha MX 1MoBOIKY ONTUPAOTCS CTOMKHU U3 MEAHOU IIPOBOJIOKH
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muamerpoM 1,5 M. Croliku nmpunanBaroTcs K KpyriioMy KONbILY U3
TO ke mpoBosiokH. Konblio pa3Meniaercss Haj CTEHKaMH THeE3Ja C
TaKMM pacyeToM, d4TobObl He Memarh Haceake (Puc.1b).
MukpornepeKiodaTreny 3anasHbl B JKECTAHbIE KOpOOOYKH, a MecTa
MaiKK POBOIOB 3aJIMThI JJAKOM JIJIs 3aIIUThI OT BiIard. B kopoOoukax
CHIeJIaHbl OTBEPCTHS JUIS MEIHBIX CTOCK, ONMUPAIOIINXCS Ha MOBOIKH
MEePEKIIFOYaTEICH.

Oco0OeHHOCTBI0 TIpHUOOpa SIBISETCS BBEICHUE BPEMCHHOMU
sagepxku cpabareiBanus orMmerduka (30-40 cek). Iltuma mocie
MPUX0/Ia Ha THE3/I0 HEKOTOPOE BPEMS «yCTPAUBACTCS» TaM, M KOHTAKThI
MOT'YT OBITh 3aMKHYTHI M Pa30MKHYTBI HECKOJIBKO pa3. Bciencrue
3TOTrO MONyYaeTcsl 3aluch, TPYAHO MoAAaromasics pacmudpoBke.
BBenenne BpeMeHHOH 3a/iep’KKHM MCKIIIOYAeT Takoe siBiieHue. Ecim
nTuna yuoia ¢ rHesna u B tedeHue 30-40 cek He BO3BpaTHIIACH, TO
OTMETUYHUK cpaboTaer, eciii OHa MPHUIOAHSIIACH U cella 00paTHO, TO
HUKaKHX OTMETOK HE OyJIeT.

Cxema npubopa CMOHTHpOBaHa Ha MEYaTHOM IaTe U3
JIBYXCTOPOHHETO (POJIBTUPOBAHHOIO TeKCTONUTa pasmMepom S0x40 mm.
[naTa npu moMoIIM yroika Kpernurcs B Kopiryce Oaporpada ¢ 4acoBbIM
MEXaHHU3MOM, TJIE PACIIOIOKEHO TAKXKe YCTPOHCTBO JJIsl pETUCTPAIH
MMOBOPOTOB U MEPEMELICHUN SIUIl B THE3/le. TaM e HaxoquTCA

LIPOEQ L IHOE B0 IBLG AT LA

MORpNIRMATART

PABLeM i mogasecnmy S-S e L
1IN LA W Clanc ey u poEnud

Puc. 15. PacnionoskeHue gaT4rKa IUIOTHOCTH HACHKUBAHUS
B THE3JIE CU30M YalKH
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AIIEKTPOMAarHUTHBIN cueTunk. B pesynbrare nMeercss BO3MOXKHOCTD
MOIYYEHHUs cpa3y ABYX aKTOrpaMM Ha OJHOM M TOHM K€ JIEHTE, 4YTO
ymoOHO [T pacupoBKY moBeaeHus NTHIB Ha rHe3ae (Puc.10).

3anuce akTorpaMM BeZleTcsl YepHUJIaMK Ha CTaHJIApTHOH JIeHTe
OT camomnuuryiiero 6aporpada unu repmorpada. Jlenta kpenurcs Ha
OapabaH 4acoBOro MexaHu3Ma OT ITHX ke nprudopoB. [lomHbIH 0OopoT
OapabaHa MPOMCXOMUT 3a ONMH CyTKH. Ha JeHTe mMeeTcsi yacoBas
CeTKa, TO3BOJISIONIAs JIETKO pacin(poBaTh aKTOrPaMMBI.

J71st M3roTOBNCHUST TPUOOPA UCTIONB30BaJ MHUKPOCXEMBI CepUN
561 ¢ manbpiMu Tokamu norpebnenusi. Mukpocxema D1 — 564 JIES,
D2 — 564 JIH2. Ha snementax D 1.1 u D 2.1 cobpan omHOBHOpaTOp
JUIsl BBETICHUSI BPEMEHHOM 3a]IePIKKH, BETMUMHA KOTOPOH OIpenessieTcst
HomuHainom RC nenu (mpousBenenue 3naueHuit R2 na C1).
Comnporusnenne R2 — nepemenHoe, J11000ii Mapku. Ero perynmmpoBkoii
noadHupaeTcs MoaXosInee Bpems 3a/iep>Kki. CxemMa nMeeT 1Ba pesKruma
pabotel. Pexxumbl BeIOMparoTcs mepekiouareneM SA2, KOTOpHIi
BKJTIOYaeT v BeikitodaeT naBeptop D 1.4. Ecnu nepexirouatens SA2
HaxonuTcs B nonokenun 1 (Puc.13), To orMerynk OyneT BBIKITF0YAThCS
TOTJa, KOrJa NTHIa CHAWT Ha THe3lle, U BBIKIIOUATHCS MPHU ee
OTCYTCTBHH. DTOT PEXKHM PEKOMEHIYCTCSl B Ha4yaJIbHBIH MEPHO
HACHKMBAHMS, TaK KaK OOJIBIIYIO YaCTh BPEMEHHU NTUIIA TIPOBOJIUT BHE
rae3na. B momoxenun 2 mepeknrodatens SA2, oTMeTYHK OyaeT
BBIKJTFOYAThCSl TIPH HAJIMYMU NTHIBI B THE3/E, a BKIIOYATHCS MPU e
OTCYTCTBUH. DTOT PEXHUM PabOTHI PEKOMEHYETCs MOCIie OKOHYAHUS
SIAIIEKIIAJIKU M TTEPEX0/ia NTUIIBI K COOCTBEHHO HACH)KUBAHUIO. PexKUMbI
paboTbl TpubOpa BBHIOpAHBI M3 COOOpPaKEHUSI SKOHOMHUU IHEPTHU
Oatapeu, pacxol KOTOPOH OMpeAensieTcsi, B OCHOBHOM, CPOKOM €€
CITYXKOBI.

Pesuctopsl, ucnonbzyemeie B cxeme, Tuna MJIT-0,125;
konaeHcaropsl C2 nu C3 mapku KM; C1 — K50-16; nepexmodaTens
SA1 — nrobOple MOAXOASIINE MUKPOIEPEKIIOYaTeId HIH JPyTHE
KOHTaKTHBIC Matunku; SA2 -niepexiitouarenis Mmapku [12K ¢ ¢pukcarueit
MOJIOKEeHHH. B kauecTBe 311eKTpOMarHi THOrO OTMETUYHKA HCTIONB3YETCS
pene ¢ TokoMm norpednennst 20 MA 1 HanpsbkeHHeM cpabarsiBaHus 8-9
B. Ilpy M3roToBJICHUM JATYMKOB Ba)KHO OOCCHEUHUTH MX HAJACKHYIO
W3OIALIMIO OT BIIaT¥ BBUY TOTO, YTO BXOJHBIE TOKH MHKPOCXEeM KpaliHe
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MaJjbl U JII000e TMOoMajJaHue BIard Ha KOHTAKThI BEAET K JOKHOMY
cpabaThIBaHHIO IPUOOpA. 3aT0 Majiasi BEIMYMHA 3TUX TOKOB MIO3BOJISICT
NPUMEHSTh JUIMHHBIC JIMHUH CBS3M MEXKIY NaTYMKaMHU B THE3/E U
peructpupytomum npudopom. [lutanue cxembl obecreduBaeTcs
aKKyMYJISITOPOM HarpsbkeHrnem 6-12 B.
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