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Aanamone.nucrbl Coserckoro Coio3za HMEIOT MHOTOJET-
HHIl ONLIT MOCTPOHKH JIeTAIOWMX MOmededl rugpoca-

MOJIETOB. 3a Noc/efHHe FOfbl HMH CO3LAaHO HEMAaJio
HHTEPECHBIX MoJeJseil 3TOro Kiaacca. BoJblIHHCTBO MHPOBBIX
PEKOpAOB IO FHIPOMOZE/SAM NPHHAMJEKHT ABHAMOJENUCTAM
CCCP.

Ilpu KoHCTpyHpOBaHHH W pacueTe Monedeil rHIpocamo-
JIETOB aBHAMOMEJHCTHl HCHOBITBIBAIOT OCTPHI HEIOCTATOK B
ClelHaNbHOH JHTepaType MO ruapomonessM. OHH BHHYX-
HIeHbl MO/Ib30BAThCA KHHTAMH, PAacCKa3biBAIOUIUMH O CaMo-
Jerax Mopckoifi aBuamuu., Mcmosb3oBanue mpH pacuere Mo-
JeJIH 3TOfl JIHTepaTyphl IPHBOAUT K omIHOKAM, TaK KaK MexX-
Ay rHApOCaMOJeTaMH M HX MOIENSMH ecTh 3HAayHTelbHas
pasHuna.

Hasnauenne nanHOf GPOMIIOPE — JaTh ABHAMOMENHCTY
HOHATHE O TFHAPOAMHAMHKE MNOMJIABKOB, MX pacueTe H KOH-
CTpyHPOBaHHH. B KHHre omHcaHel TakXKe HECKOJbKO Jyy-
LIKX MOJeNell THAPOCAMOJIETOR H JaHbl COBETHl MO DPeryJH-
POBKe H 3amycky.

OCOBEHHOCTH MOJEJIEH THUOPOCAMOJIETOB

Mopens rHAPOCaMOJIETOB B OTJIHYHE OT CYXOMYTHBIX MO-
Nenefl paccuMTaHbl Ha B3JeT C BOAHOH mnosepxHocTH. [as
3TOr0 Ha THAPOMOJEJAX YCTAHABJHBAIOT TNOMJIABKH HJIH
(1o3eNs1:k MOJe/IH H3FOTOBJSIOT B BHJAE JIOAKH.

OcyuiecTBHTE B3/IeT MOJEJNH ¢ BOXHOH MOBEPXHOCTH Tro-
paso c/oXKHee yeM C CyLIH, TaK KaK MPH JBHMKEHHH THAPO-
MOJeNy 7O BOJE B MOMeHT pasbera CONPOTHBJEHHE ee JBH-

2 3ax. 672 3



JKeHHI0 MOMJIAaBKOB HaMHOro GoJibllle, YyeM COMNPOTHBJICHHE
KoJlec CYXONyTHOR MoJend Npu pasbere mo semJe.

OcHoBHOe HasHaueHHE TOMIABKOB — 3T0 O0ecleydThb
MJIOBYYeCTh THAPOMOAENH H JaTh eil BOSMOMKHOCTb cBOGOIHO
H GLICTPO NOAHEMATbCS ¢ BOJAHOM noBepxHocTH. [locne Toro
Kak MOJe b B3JeTeNa, MOMVIAaBKH He HYXKHBI, OHM JHIIb yBe-
JHYHBAIOT COTMPOTHBJIEHHE Mogead B nojere. Baner npa-
BHJILHO DACCYHTAHHOH THAPOMOMENH NPOHCXOIHT B TEUEHUEe
HECKOJIbKHX CEKyHH, a TOJIeT MNpONO/IKaeTcsl HEeCATKH MH-
HyT. Kasanoce 6B, 4TO MOMJIABKH HYXHO BHIOHpAThb, COrja-
CysiCb B TNEpByI0 oOuepeab ¢ TpeGOBAaHHAMH a3pONMHAMHKH,
4 TOTOM yKe BHOCHTh MNOMpaBKu, O6GecmeuyuBaloOllHe Kaue-
CTBO H JerKOCTb OTpbiBa Monedu or Bombl. OnHaxko NpaKTH-
Ka IMOKa3bIBAET, YTO TAKHM MYTEM MOXHO IIOCTPOHTh MOIJIAB-
KH, C KOTOPBHIMH MOJEJb HHKOTJa HE OTOPBETCS OT BOAHOMH
MIOBEPXHOCTH.

Ilpn nonGope momMaBKOB CJeNyeT, Npexjae BCEro, HCXO-
JHTb U3 HX THAPOJAMHAMHYECKHX KauyecTB, a 3aTeM yiKe BHO-
CHTb NONPAaBKH B a3POAMHAMHUKY. DTH TONDABKH HH B KOEM
clydyae He NOJKHBI CHH3KATh THADPOJHHAMHYECKHX KayecTB
HOM/IABKOB, OHH MOTYT JIHIUL Npuaath Gosee 0OGTEKaeMyio
¢opMy HanBOAHOH HMX YacTH, T. €. TOH YacTH, KOTOpoH He
Kacaercs BoJa NPH ABHXEHHH THIPOMOIEJH.

TlonnaBku rugpoMomesneil GLIBAIOT OOBIYHO ABYX BUIOB:
poMGHUYECKOro cedueHHsi C CHIBHO KHJAEBATBIM JHHUIEM M IIps-
MOYroOJIbHOIO CeYeHHs ¢ IVIOCKHM HJIH MajOKHUJIEBATHIM JHH-
weM. Bo Bpems cTosiHK¥ MOfead Ha Bole Ha o0a BHAa Io-
IJ1aBKa AeficTByeT BBHITAJKHBAIOWLAsl CHJA BOAB MM TaK Ha-
3blBaeMas apxumenoBa cusa. Ilpu [IBHXKeHHH TMOIMJAaBKOB B
BOJle BO3HHKAIOT APYrHe CHJIbI, KOTOPHE 3aBUCAT OT (hOPMHEI
NONJaBKOB H CKOPOCTH JABHXKEHHS MOJIEJIH.

[TonnaBok ¢ CHJIBHO KHJEBATHIM AHHIEM MPH ABHIKEHHH
B BOJE HCINBITBIBAET CHJIbHOE COMPOTHBJIEHHE, TaK Kak OH
pasasuraer BOAy. DTO OCHOBHOH ero Hemocratok. [lpemmy-
IIeCTBOM € TAKOro IOMJIaBKa SIBJASETCH ITOYTH MOJHOe OT-
CyTCTBHE TDHJIHMAHUA ero x BOJe B MOMEHT OTPhEIBa MOje-
Ji, TAaK KaK JHHIle MOIJIaBKa HMEeT TPEeYyroJibHOEe ceyeHue.

Takue nonnaBky Ha MOJENsX CTABATCA PENKO, ecJaH He
CYMTAThL (IO3EJSKHBIX MOJesnefl CaMOJETOB ¢ Pe3HHOMOTO-
poM. Ha 3THX MOZe/NdX MOMIAaBKH C KHJIEBATHIM JHHIIEM Bhi-
FOAHBI B TOM CJy4ae, ec/Jd MOJAeIb HMEET DPEe3HHOMOTOpP Jo-
CTAaTOYHOH MOIIHOCTH JJig o6ecneueHus B3Jieta ¢ HeGOJIbIIHM
pasberom uaH coBceM Oes pasfera. 3mech CONPOTHBJIEHHE
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MOM/IABKOB [JIs B3JeTa MOJEIH HTPAeT MeHee BAXKHYIO DOJb,
yeM MpPHJMMAHHE MOIVIABKOB K BOJe B MOMEHT OTpHIBA.

B Tex ciyuasx, Korma Ijs B3nera Mojend Tpebyercd
pasber, yCTaHABJIHBAIOTCA IOMJABKH C IVIOCKHM JHHILEM.
ConpoTHB/IeHHe TAKHX MOIJIABKOB B BOAEe NMPH pazbere Mo-
JeJH 3HAUHTEeJBHO MeHblle, YeM Yy IOMJIABKOB C CHJBHO KH-
JIEBATHIM IHHIIEM.

IMTonnaBku ¢ KUJEBATHIM AHHILEM 1o ¢opMe yalle BCEro
GHBAIOT POMOHUECKOrO CEYeHHs ¢ 3aKPYIVIEHHEIM HJIM 3a-
OCTpeHHEIM HOCOM M KopMoi#l. Hexoropble aBHaMOJENHCTLI
Ha MOMIaBKax TaKOro THNa MaenamT HeOoablIOH ycTym —
pelnaH, KOTOpLIi coBceM He oOs3aresied, Tak Kak Ha 3THX
MOIJIaBKax OH GOoJblUOii pOJIH He Hrpaer.

JlyumuMu CUHTAIOTCA TOMJIABKH, ¥ KOTOPBIX IIOCKOCTH,
ofpasyiolllie QHHILE NOMJIaBKa, cXOAATCA B MOINEepPeyHOM ce-
yeguu nox yraom 80—90°. Mojenn, cual:KeHHble TaKHMH
NOMIaBKaMu, GOblBaloT OOBIYHO TPEXMOMJIABKOBOHR CXEMBI:
JBa MOMJIAaBKa YCTAHABJIHBAIOT B MepelHel 4acTH MOJEJH,
a TpeTH — B XBOCTOBOI yacTH. 3afHHi IMOMIABOK MAeJNaer-
cd, TAK e KaK W IepefiHHe, ¢ KHIeBaThIM AHHLIEM. Pojb
3aJlHero MOMJaBKa B TOM ciydae 3aK/II04aeTcs He TOJbKO
B TOM, uTOGEl IOAJEPXHBATh XBOCTOBYIO YacTb MOJeNH Ha
IJ1aBy, HO H IIPenfATCTBOBAThL INIpeXIEeBpeMEHHOMY OTDHIBY
XBOCTOBOJI yacTH MoJeJd OT BoAabl. Jleso B TOM, YTO Oas OT-
pHIBa MOJe/in OT BOABl ¢ MecTa Oe3 pasfera oueHb BaXHO,
yToObl 3afHHI MOIJIABOK OTHEJHJICS I[OC/le OCHOBHBIX, Me-
pennux monnaaskoB. [lpy HapylleHHH 3TOro YCJOBHA Nepef-
HHe MOIJIABKH BCJIEACTBHE HX OOJBIIOFO CONPOTHBJEHHA
MOTYT 3apbITbCSl B BOLY, H MOJleJIb He CMOKeT BBIHTH Ha yroJa
aTaky, HeoOXONHMMbIA A4 Bajera.

ITonaBkH c IVIOCKHM MAHHIIEM, HJIH, KaK HX HasbiBaloOT,
MOTJIABKY IVIHCCHPYIOIIEro THMA, HAa MOJAENIAX NPHMEHAIOTCS
yamie, 9eM MOMNJaBKH ¢ KHieBaThM AHHmeM. OHu ycraHas-
JHBAIOTCA Ha OGOJBIIMHCTBE MOZeJeil OT TpocTeHlHx mo ca-
MBIX CJO0KHBIX. [IpHHIMNHAABHOE OTVIHYHE NOIIABKa ¢ IJIO-
CKHMM JHHIIEM OT MOMJABKA C KHWJIEBATHIM [IHHIIEM 3aKJIO-
yaeTcs B TOM, YTO BO BpeMma pasfera rHApPOMOJeNa:d mepen
B3JIETOM OH He pasJBHraer BOAY, Kak MNOIJaBOK ¢ KHJeBa-
THIM JHHIIEM, a CKOJb3HT [0 HOBEPXHOCTH €e, NMOYTH He
uMest HHKAaKOH ocaJkH. Taxkue MONJAaBKH NMpPH ABHMKEHHHM IIO
BOme 06JafaloT CONPOTHBJEHHEM TOpasf0 MEHBIIHM, ueM
MONJABKH C KHJEBATHIM AHHIIEM. DTO MPEHMYLIECTBO TJIHC-
CHPYIOLIHX [OIMIaBKOB OYeHb BaXKHO, TaK KaK GOJbIIHHCTBO
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Mmonenefi, ¥ B MepByld oOYepedhr MOHEJH ¢ MeXaHHYECKHUM
IBuraresneM, TpeCyiOT Aasa OTPbIBA OT BOJHl 3HAYHTEJILHOIO
pasbera. [lpu cosmanuu rUApOMOJead OMNHOH H3 TIJIaBHBIX
34]44 KOHCTPYKTOpa fIBJIfeTcA NMPpaBHAbHBEIA BhiGop GopMel H
pasMmepoB nonjaska JJIs Kax/Joro THNa MOJENH.

NMPOCTEHILUASI TEOPUS MOMNJIABKOB

TlnaBaHHe W ABHIKEHHEe B Bole

Teno, morpy:KeHHoe B BOMYy, MOJHOCTbIO MOIAYHHEHO 34-
KOHy ApxHMena, KOTODHIH TOBODHT, YTO Ha TeJO, MOTPYKEH-
HOe B XKUJKOCTb, AefiCTBYET BBITATKMBAIOIAA CHJA, PABHAN
Becy XKH/KOCTH, BLITECHEHHOH TeJsoM,

Jonyctum, uto TesoM fBJAETCA MOMJABOK MOMEH, IJa-
BaloWHi Ge3 NBHXKEHHS Ha NOBEPXHOCTH BOIHI, BEC KOTOPO-
ro paeeH 50 e. CienoBaTe/nbHO, Ha NOIJIABOK AeHCTBYeT CH-
Jla CBOEro COGCTBEHHOTO Beca, KOTOpas HamnpaBJieHa BHHS3.
Jlns Toro uto6bl MOMIABOK AepiKajcs Ha BOXE, OH JOJIKeH
BbiTecHHTb 50 2 uau 50 cu® BoAwl; B 3TOM cayuae Ha mo-
naaBoxk Oyaer AeficTBOBaTh BTOpag CHJAa, HampabJeHHAsA
BEPTHKAJALHO BBEpX, — BLITAJIKHBAIOWAS CHJIA BOABL, MHJH
apxumenosa cuna, Eciu o6Gbem monnaBka Gosbiue 50 cu®,
TO nonsaaBoK OyAeT Jep:KaTbCA Ha MOBEPXHOCTH BONHI, ec/H
e o0beMm ero meHbiie 50 cm®, TO nMONJMaBoK NMOTPY3UTCA HA
IIHO.

ChenoBarenbHo, Ha MONMABOK, IJABAOWME Ge3 ABHKe-
HHsl Ha TOBEPXHOCTH BOJKI, NEHCTBYIOT JBe CHJLI B eC HJIH
CHJIa TSXECTH MOMJIaBKa M BHITAJKHBAIOIlAA CHJIA
BOJIBI, HJHM apxuMmenoBa cHaa (puc. 1).

Boimanxubarowan cuna Bodsr

Cuna mamecrmuy
Puc. 1. Cuaml, nmeficTByoline Ha MOMNIABOK BO BpeMs NJIABaHHS



Ecan HauaTp ABHMraTe MOMJIABOK MO BONE, TO JJIA 3TOrO
norpebyeTcsi HEKOTOpAsi CHJA A T ST U, KOTOpasa HyXHa A
NPeonoJeHHss CHJIbI COMPOTHBJIEHHa BoAbl. CHJa TATMM W CH-
Jla COMPOTHBJIEHHs] PABHBI MeXIy coGo#l MmO Bejqu4HHE, HO
HanpasJeHsl B MPOTHBOMOJOXKHbIe cropoHel. Cuia conpo-
THBJEHHS BOABI AefiCTBYeT TOJBKO Ha ABHAKYylIHeca B Heil
TeJa, MOITOMY € Ha3blBaloT THAPOAHHAMHUECKOH
CHJOl conpoTuBaenunal, Dra cuia Bo3HHKaer IIO-
TOMY, 4YTO TeJi0 NMPH ABHXKEHWH PA3ABHraeT HacTHIBI KHI-
KOCTH, KOTOpbIE 3TOMY COMPOTHUBJSAIOTCS, a TaKxe IOTOMY,
4YTO YaCTHUB KHIKOCTH TPYTCA O MOBEPXHOCTb TeJa, mpe-
NATCTBYSl ero JABHIKEHHIO,

Ecan [mHulIe MOMMaBKAa pAacnoJoXeHo MO HeKOTOPHIM
YyrJ0oM K FOPH3OHTAJLHOH IVIOCKOCTH, TO NMPH IBHIKEHHH IIO-
IJIaBKa BO3HUKAEeT ellle OAHA CHJa, Koropasa Oyder cTpe-
MHTbCsl BHITOJNKHYTh MOMJABOK H3 BOAHL, IJTa CHJAA4 Hasbl-
BaeTCs THAPOLHUHAMHYECKOH moAbeMHOH cH-
A0 . Bo3HuKaeT OHa mOTOMY, YTO MpPH ABHKEHHH MOMJaBKa
YyacTHIB BOAB HE YCMEBAIOT MEepejl HUM PacCTYIMHTBCA M CO3-
LAIOT AJa AHHIIA AONONMHHUTENBHYIO OMNOpY.

Takum o6pasoM, Ha TIONJABOK, MBHXKYUHiica B BOIE,
IEeACTBYIOT Clenylollde CHJbl: BeC HJIH CHJIA TSKeCTH; BbI-
TAJKHBAIOLIASI, HIH APXUMeNoBa CHJa; CHJa TSATH; THIPOMH-
HaMHUecKas CHJa COMPOTHUBJIEHHA; THAPOAUHAMHUECKAS
noibeMHasi CHJa.

Tlepsrie nBe cCHJIBL 3aBHCAT He OT (OpPMBI MOMJIABKa H
CKOPOCTH €ro JBHKEHHs, a OT Beca MOIJIaBKa H ero obbema,
TuapoAMHaMHYECKHe CHJIBI BO3HHKAIOT TPH JBHMKEHHH MO-
NJaBKa M 3aBHCAT OT (GOPMBI NMOMIaBKAa H CKOPOCTH €rc ABH-
xeuus, [lpu yBeNMUeHMH CKOPOCTH 3TH CHJBI TakKxke yBeJH-
YHBAIOTCS, NPH 3TOM YBEJHUHBAeTCS W CHJA TATH, HeolXxo-
JAHMas [JA TepeABHXKEHHS MOomJaaBka. Ecag yBeqHYHBATh
CKOPOCTh [BHXXEHHS, TO NMPH HEKOTOpDOM ee 3HAYeHHH, THl-
pOAHHAMHYECKasi [OJbeMHas CHJa HOCTUIHET TaKoff BeH-
YHHBI, MPH KOTOPOH NOMJABOK MOJHOCTbIO BHIHIET Ha mO-
BEDPXHOCTb BONBI H OymeT CKOMBb3HTh MO €€ [OBEepXHOCTH,
HJIH, KaK TOBOPAT, IVIMCCHPOBATD.

B stom ciayuae apxumeloBa CHJIa HCYE3HET, TakK Kak
NOMIaBOK He MOTpyKeH B Boay. Ecau pasjoxuTh rHApOnH-
HAMHYecKHe CHJbl Mo MPaBHAY NapajjesorpamMma, TO NoJy-
YHTCSl CHJIA, HA3blBaeMmasi MOJMHOH rHOApPOLHHAMHYE-

1 anponnHaMﬂxa——Hayxa 0 CHJIaX, BO3HHKAKOUIHNX [DH IOBHXEHHH
Ten B MHAKOCTAX,



CKO} cuJOH. DTa cHla HANpaBJeHA NepIeHIHKY/ISPHO
MJIOCKOCTH JHHILA IONJaBKa,

Ha puc. 2 n3o6paxKeHrl CHJIBI, AeHCTBYIOLIHE HA TJIHCCH-
pylomui momnasok. Mbl BHIHM, YTO THIPOXHHAMHYECKas
CHJIa COINpOTHBJEHHS B HECKOJIbKO pa3 MeHblle THADOXHHA-
MHYECKOH MOABEMHOH CHJIHL,

—

s
[udpoduramuvecan
nO0BeMHIR CuNa
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Puc. 2. OcHoBHBle CHABL, JAeHCTBYIOLIHE HA MNOMJIABOK BO BpeMS
CKOJIbKEHHA

OrHollleHHs! BeIMYHHEl THAPOAHHAMHYECKOH NOABeMHO
CHJBI K CHJIe CONpPOTHBJEHHs Ha3blBaercss MM APOJAHHa-
MHYEeCKHM KadyecTBOM HIM mpocro kKauectBoMm. Ilpu
BbiGope pasMepoB M (OpMBI MOIJIABKOB HaZO HOGUTbCS TO-
ro, 4TOOBI CONPOTHBJIEHHE MOIJIABKOB Ob110 HauMEeHbIIHM, a
nogbeMHaa cuna Hauboapilell, BeanwunHa rujipoarHaMuye-
CKOr0 KauecTBa INpH 3TOM MOJYJYAeTCs TaKKe HauGoJbLIei.

Y npaBuibHO NONOGPAHHBLIX H TOYHO YCTAHOBJEHHHIX HA
MOZeJy MONJNAaBKOB KayecTBO OOLIYHO IOCTHTraeT 3HAYeHHA
7—9, T. e. CONPOTHBJIEHHE TONIABKOB NPH ABHKEHHH MOJE-
JIH N0 Boje B 7—9 pa3 MeHbIle T'HAPOAHHAMHYECKOH MOAb-
€MHOH CHJIBL

TlonnaBkH THAPOMOZENH INPH B3JeTe ee C BOABI IIPOXO-
AT yeTbipe OCHOBHBIX pexHMa:

1. PexXuM nuiaBaHMsi — MOJeNb CTOHT G6e3 JBHIKEHHS,

MON/IaBKM TOTPYXKEHB! B BOAY M IHOJYHHEHB! 3aKOHy ApXH-
Mena,
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2. Ilepexonublit pexuUM — MOJeJb ABHAKETCA H IOMIaB-
KH TIEPEXONAT M3 PexuMa NJIABAHUS B PeXKHM INIHCCHPOBA-
HMsI, Ha NOMNAaBKH [JelCTByeT KaK BbITAJKHBAIOILAs CHJA
BOJH, TAK M THAPOAMHAMHYECKAs MMOJbeMHasd cHJa.

3. PexuM riaHcCHPOBaHHS — MOZENL ABArAeTcsi 110 BoOJE
¢ GOJIBILOH CKOPOCTBHIO, IONJIABKH CKOJbL3AT IO TOBEPXHOCTH
BOJBI; Ha TOMJABKM MeHCTBYeT THAPOAHHAMHUYECKas IIOADb-
€MHasi CHJla, BLITAJKHBAIOLIAsl CHJIAa OTCYTCTBYET.

C Bo3pacraHHeM CKOPOCTH CHJIA Beca, NaBsilliasg Ha I0-
MJIABKH, YMeHblLaeTcs, TaK KaK BO3HHKaeT NOJAbeMHAas CH-
Ja Kpblla MOJEJH.

4, PexuMm OTHeNeHHs] IOMJIABKOR OT BOJHOII HMOBEpPXHO-
CTH — BBITAJIKMBAIOUIAA CHJIA BOAB H THAPOAHHAMHUYECKAas
HOJbEMHAS CHJA IOJHOCTbIO OTCYTCTBYIOT, M Ha IIOIJIABKH
IefCTBYIOT TOJIbKO BO3AYILUHBlE HArpyskd H, B HEKOTOPHIX
cy4yasix, OYeHb He3HayMTesbHAs CHAa NPHIHNAHHA MONIaB-
KOB K BOJHOH NOBEPXHOCTH,

[TomoGpaTte MOMIAaBKH, yAOOHBe AJIs1 BCEX PEXHMOB, He-
Bo3MoxxHo. Hampumep, nonnasok ¢ GoJIbIIOH KHJIEBATOCTHIO
xopouio paGoTaer MpH OTPbiBe MOIENH OT BOJABL, OH He IpH-
aunaer k Bofe. OfHAKO NpH IVIHCCHPOBAHHH OH pafoTaer
IJI0X0 H JAJsi HOPMaJbHOTO TJIHCCHPOBAHHSI eMy HYXKHO J0-
GHUThCA CKOPOCTH IBHXKEHHS 3HAUHTENbHO OOJblief, yem
MOIJIaBKy ¢ MJIOCKHM aHuIeM. ITomiaBox ¢ IJIOCKHM IHH-
LIeM jaeT 3HAuyHTelbHOe CONPOTHBJIEHHE Ha IMepexXOiHOM
pexHMe, 3aTO KayecTBO ero BricOKoe. OCHOBHBIM pexXaMOM
IOl THAPOMOJENH SfIBJIAETCA PEeXHUM raHccHpoBauus. HMmen-
HO Ha 3TOT PEXHM H CJIelyeT OPHEeHTHPOBATBCH MpH BHIGO-
pe (OpMH H cedeHHd MHOIJIABKa.

dopma nMoOMIABKOB

dopma nomnaBxop ObiBaer pasnoobpasnoit. HauGosee
npocThble TIONJIABKH Oe3pelaHHEE, T. €. C IVIOCKAM ITHHILEM
Oes ycryna. DespenaHHble MOMJABKH MOXKHO YCTaHaBJIH-
BATh HA BCeX THUHax THApOMoOJeJel, HO TOJBKO B TOM CJIY-
yae, ecJlH MojJenb OyZeT TpeXNoNJaBKOBOH CXeMHl: IBa oc-
HOBHBIX NONJAaBKA CTaBAT chepedd H OHMH BCIOMOraTesb-
HBIHi—B XBOCTOBOH 4acTH MozesH. Poab TpeThero momiaBka
He3HaYHTeJbHA; OH NMOJNEePHHBAeT XBOCTOBYIO YaCTh MOJIEJH,
YTOOHI OHa He MOrpyxajack B BOAY BO BpeMsl pexuMma ILia-
Banus. [lpu pasbere Mofenum 1O BOAe 3aJHHH TNOIIABOK
cpa3y OTPHIBAETCA OT €e TOBEPXHOCTH, H Ha 3TOM pPOJb €ro
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3akanuuBaercd. [To ¢opme 3amHHil MOMIAaBOK AOJKEH OBITh
MOX0XHM Ha TepefHue, HO No 0GbEeMY OH MOXKeT GHITh 3HA-
YHTEJIbHO MeEHblIe H MOTPYXKAaeTcs B BOLY BO BpeMs IJIaBa-
Hus GoJiee YeM Ha IOJOBHHY CBOero ofhbema.

Bri6op ¢opmbl OezpenaHHOro MOMIaBKa IVIHCCHPYIOLLe-
ro THIA B NEpPBYIO Odepenn, oOnpenensiercs TpeGOBaHHAMMU
rHOPOAMHAMHYECKHX KauecTB, a 3aTeM YXKe aspoIHHAMHUe-
ckux. C ruaponHHaMHuecKo#l TOUKH 3peHHsS Jydlled CKOJb-
3quielf MOBEPXHOCTBIO ABJAETCS MJIOCKAs IJACTHHKA.

CaenoBarensio, uTofbH obecneyuTs HOPMAJIbHOE CKOJb-
JKeHue, HeoOXOoJAHMO clenaTh [HHINEe B 3agHell yacrtu TIo-
JaBKa IIJJOCKHM. TaK KaK IIOIJIaBKH ﬂpOXOL[HT, KpOMe pe-
KHMa CKOJBXKEHHs, ellle TPH DPeKHMa: pPeXXHM IJaBaHusd,
IepexXonHbIll pexHM M DEXHUM OTHeJeHMS OT BOXAHI, TO, CJe-
J0BaTeJIbHO, OJd OﬁeCHe‘IEHHH HODMAaJIbHOI'O TNJIaBaHHs IO-
NJaBKH HOOJIKHEL HMeTh KakKofi-To 00beM WM Tak HasbiBae-
MOe BOJOH3MellleHHe,

Jia Toro uyroGwl MOMJNABOK XOPOINO CKOMB3HA (BO Bpe-
MSI CKOJIbXKEHHSl TIOMJIaBOK KacaeTcsl II0BEPXHOCTH BOMIEL
TOJIBKO HeGOJbLIMM Y4YacTKOM 3alHell CBOeld wacTH), KOpMY
MOMJIaBKa HYXHO Jesaatbh pe3ko oOpesaHuoit. Heabss ne-
JlaTb 3aKpyrJIeHHsi Ha KOpMe B CKOJIb3flleil YacTH MOIJaB-
Ka, MHayYe KayeCTBO CKOJIbXKEHHA CHJIBHO TMOHH3HUTCS H3-34
yBeJIHUYeHHs NJOLafy CONPHKOCHOBEHHS AHHINA IIOMNJABKa C
BOIHOH MOBEPXHOCTBIO,

Bribupasa mHpHHY MOIVIABKOB, HYMKHO NMOMHHTB, YTO YeM
OHH IIHpe, TeéM Jjerde GYAyT CKOJb3HTh, T. € KAauyecTBo I10-
IJIaBKa HaXOQUTCA B MPSMOH 3aBHCHMOCTH OT er0 LIHPHHAEL
JIpyruMu cjoBaMH, 3TO MOXKHO OOGBACHHTL TaK: IS TOTO
yTOGEl MHAPOIHHAMHYECKAs TOLbeMHas CHJa TOIMIABKa OH-
Ja Ha MHOro GOJibllle CHJBI COIIPOTHBJICHHS, HEOGXOJIHMO,
yToGBl AJIMHA CONpHKAacaiolleficas ¢ BOXHOH MOBEPXHOCTBIO
4acTH MJHHILA TIPH CKOJbXEHHH NolJaBka Oblla mo BO3-
MOXHOCTH MeHbllle LIIMPHHBL, T. € pasMep A Gul1  MeHblle
pasmepa b5 (puc. 3).

Ornomwenne pasmepa A k pasmepy 5 Hasbipaercs yAJH-
HeHneM. YeM Gosblle YIJHHEHHe, TEM Bhblllle KauecTBO IIO-
nmiaaBka. OOHAKO CHABLHO YBeJIHUHBATh pasMmep B 3a cuer
UIHPHHB TONJABKa He clleflyeT, Tak Kak ¢opMa TMoMJaBKa
MOJIyYHTCS HEBRITOJAHON ¢ a9POAMHAMHYECKOH TOYKH 3peHHH.
Jlydmmee oTHOIUIeHHe NJIMHBI K INMPHHE IOIUIABKA CYHTAeTCs
or 1:3 no 1:5. Ha puc, 4 n 5 noxasama HauGosiee pac-
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npoctpaHeHHas ¢opMa Ge3pelaHHBIX NMOIJIABKOB [VIHCCHPYIO-
lIero THIIA.

TlonnaBku rHApOMOZeneit ¢ peiaHom uMmeior OoJsee
caoxuyo ¢opmy. UroGel He nAenath OmMGOK IpH BHGOpeE
(hopMBl 1 pa3MepoB IONJIABKOB, HeOOXONHMO TOYHO 3HATh
pONL H HasHayeHHe pellaHa M MECTO ero paclojOKeHHs.
Penan nmaxogurcs wuyallle BCero B IEHTPe AHHINA IOIJIABKA
H TnpeicTaBasieT co060H CTyneHbKY, pe3Ko Hapyllalonlyio
I1aBHOCTL OOBOJOB AHHINA.

Ilpumenenne Ha Mofensx Oe3pelaHHBIX IIONJIABKOB HE
Beerna yno6Ho. IlpeacraBere cefe, uTo BB 3agyManaH mo-
CTPOHTBL THJIPOMOJENb, [OXOXKYIO Ha HACTOALIMA TrHApoca-
MOJIET, T. €. MOJEJb NBYXIOILIABKOBOH cxeMbl. Kak ycraHo-
BHTb IOIMJABKH, UT0Gbl XBOCTOBAs YacThb MOJEJH He II0-
rpyxkanace B Bony? Koueuno, MOXKHO clnenaTh IIONJIaBKH
6ojiee AJMMHHBIMH H YCTAHOBHTH HX TakK, YTOGBl IEHTP TH-
JKECTH MOJeNH NPOXOLHJ TIPHMEPHO uYepes LEHTp IIOMJIaB-
koB. B aroM cayuae Monmenr ycTOHYHBO CTOMT Ha BOJE,
HOpMaJIbHO IJIaBaer, HO TJIHCCHPOBaTh BO BpeMs pasbera
Oyner maoxo. KauecTBo Takux INOIVIABKOB HH3KOE, TaK KakK
OHHM TpH TVIHCCHPOBAHHH COIIPHKACAlOTC ¢ BOAHON IOBEpX-
HOCTBIO IIPHMEPHO IIOJIOBHHOH MJoIMand IHHmA, Moges,
cHaOXeHHas] TaKUMH MOIJIaBKaMH, He CMOMKET OTOPBAThCS
OT BOJHOH NOBEDXHOCTH ellle ¥ NMOTOMY, YTO THAPOAHHAMH-
yeckas IMONbeMHas CHJa, AEHCTBYOIIAA HA JHHIILE MOIIaB-
Ka BO BpeMd CKOJIbXKeHHs, Oyler NPOXOAHTh 3HAYHTEJLHO
C3aly LEHTpa TsKEeCTH MOJe]H, Cco3laBas TeM CaMbIM ITH-
KHDYIOIMH MOMEHT, Pe3KO YMEHbLIAIOUIMA B3JMETHBIH yroJ
MOJENH.

OCHOBHOE Ha3zHauyeHHe pe,naHa —_— COKpElTHTb Ijoniaab
COHpHKOCHOBEHHH IIOIIJIaBKa C HOBerHOCTb}O BOIBL BO Bpe-
MA TJHCCHPOBAHHS, 3THM YJAy4lIaeTcss KayecTBO MNOILIaBKa.
Ha puc. 6 H3oGpameHo CONPHKOCHOBEHHe C BOJOH IIOIJIAB-
KOB ABYX THIIOB: GespefanHoro u penanHoro, OGa momngae-
Ka OJHHakKOBO yCTaHOBJIEHbI II0 OTHOIUEHHIO K HEHpr TH-
JKeCTH MOJIENIH, HO NOILIaBOK @ CONpHKacaercss ¢ BONON 3Ha-
uuTeJbHO OOJblled YacTbK AHHINA, YeM MOomIaBok O. I'u-
APOJHHAMHMUECKasi NogbeMHast cwila (0GO3HaueHHAs CTPe-
KOff) y OGOHX MONJAaBKOB HaXOAHTCS B PasHLIX MecTax: y
MOMJIaBKa ¢ HAaXOJHUTCA C3aAM IEHTpa TSKECTH H 3aTpyAHs-
eT BajleT MOJeJH, y IOIJIaBKa 6 HAXOQMTCS BIEpeId LEHT-
pa TAKECTH M noMmoraer Bajery. Kpome rtoro, nis cBo6oi-
HOrO B3/I€Ta MOJEJH BaxHO, 4yToObl MOJe/]bL MOLJa caMa
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BRIATH Ha HyXHBUI efi BajerHeii yroa. Ilpu stom Gousiuoe
3HAueHHe HMeeT IJHHA TJIoLamH CONPHKOCHOBEHHSA IONJaB-
koB. Mogenn Jerue ycTaHOBHMTBCS Ha B3JETHHIH YroJ, ecJ
IJIHHA TLIOIAgH CONPHKOCHOBEHHS IIOMJIABKOB ¢ BOJOiT Oy-
JeT MHHHMAaJbHOH,

Boabloe 3HaueHHe HMeeT TakxKe BeJHYHHA NPHUIOOLHA-
TOCTH XBOCTOBOM yactd nomiaeska. HeoGxomumo, ytoGel MoO-

a

Puc. 6. ConpukocnoBenue pepaHunoro M 0e3pejaHHOTO TON/IABKOB
C BOAOH TpH IVIHCCHPOBAHHH

JeJb MOTJIAa CBOGONHO YCTAHABJHBATHCH HA B3JETHHIH Yrod,
He ONycKas XBOCTOBOH yacTH momniaska B Boly. Hexoropole
aBHAMOJEJIHCTH 1pu BeiGope 00BOZOB IOILIAaBKa 4acro
Hoxpaxaior o6BojaM rjHccepa HJIH MOTODHOH JIONKH IJIHC-
CHPYIOUIEro THNA, AONYCKas 3THM TpyOyio OWIHGKY.

Jemno B ToM, 4TO MeXAYy TJIHCCEPOM M THAPOMOJRJBIO
ecTb Goawmas pasHuna. ['iHccep paccuUHTHIBAGTCH  Tak,
yroObl NpH TJHCCHPOBAHHM JHHIIE €ro KacaJioch BOIHI pe-
IlaHOM H 3aAHHM oOpe3oM Kopllyca WJIH KOpPMOH, T. e. IUIHC-
cep AOJKEH KacarbCsl BOAB ABYMHA TJIOCKOCTAMH, TpHYeM
HEeHTp TAKEeCTH Y riiHccepa JOJIKeH HaXOAHThCA MeXAy pe-
IaHOM M KODMOH HJIM MEXIy ABYMs IJIOCKOCTAMH. DTo He-
00X0AMMO He JJIst TOBHILIEHHS THAPOAHHAMHUECKHX KauecTB
ripccepa, Tak Kak 3TH KayecTBa OblIHM OBl BHINE, €CJH Obl
[JIHCCEp Kacajcs BOAbI OXHOH KakKOH-HHOYIb TOUKOH, a mJd
YJYYIIeHHsT NMpoJ0JabHOH YCTORYMBOCTH TJIHCcCepa IIPH TIUIHC-
CHPOBaHHH.

Y THIpOMOAENH TNpPOAOJBHYIO YCTOHYMBOCT OOecHeyH-
BaeT cTabuaH3aTOp, H AOIOJHHTEJNBHEIH 3JeMeHT YCToHUH-
BOCTH He HYXHO BHOCHTb, TaK Kak TpH He3HaUHTeJbHOH
olnOKe 3TU IBa 3J€MEHT2 a3pONUHAMHYECKOH H THIPOLH-
HaMHYeCcKOH yCTOHUHMBOCTH OyLyT JedCTBOBATh BPa3sHOGOM.
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Ha puc. 7,@ noxasaHo, YyTO BOJIHA, BLIPHIBAIOLIASCH H3-TIOA
pefaHa, yaapseT B AHHMIE XBOCTOBOH 4acTH NONJaBKa, OIy-
ILIeHHO# KaK y rumccepa. dra BOJHA CO3LAaeT CHIYy, Mellalo-
IMy0 MOJENH YCTAHOBHTBCA Ha HYXKHBIH 1JIs B3jeTa yrod.
Ha puc. 7.6 moxasano, 4To XBOCTORas YacTk IOMNJaBKa
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Puc. 7. Bausuue NPHOOAHATOCTH XBOCTOBOH 4YacTH [ONJaBKa Ha
KauecTBO BajeTa

TPHUMOJAHSTA HACTOJBKO, YTO BOJIHA OO Hee He [OCTaerT.
CoienoBaTe/ibHO, MOMEHT OTCYTCTBYET, H MOIENb MOKeT
cBoGoaHO Oa/laHCHPOBATBHCH HA Y3KOH TOJOCE QHHINA, CONPH-
Kacalolelics € BOJHOH MOBEPXHOCTBIO, BHIOHpAs HYMKHBIH
JUIST B3JieTa yrod.

3Jech poJib XBOCTOBOH, 3apefaHHON yacTH IoIVIaBKa
CBeleHa TIPHMEPHO K pOJH TpeThero, XBOCTOBOTQ IOMJIAB-
K4, KOTOPBIE CTAaBHUTCA HA MOIENAX TPEXIOMJIaBKOBBIX
CXeM, T. e. NOJJIEPXKHBAET XBOCTOBYIO YACTh MOJEJIH OT MO-
TPY:KeHH B BOAY BO BpeMs IJIABaHHS,
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[Tonnasku penaHHoro thna TtpeGyioT GoJiee CTpororo
rnoaxoaa K BeiGopy HX ¢opm H 06BONOB, Tak Kak Qopma
HX BO MHOIOM OTJIHY&eTcsi OT (OpPMBI NpocTeHIHX Ge3pe-
NaHHBIX MOIJIAaBKOB.

MHorue aBHaMOZIEJNHCTHl HCHOJAB3YIOT YepTeKH MOIlIaB-
KOB HACTOSILIEro TFHIPOCAMOJIETA. ITO HENPaBHJBHO, TaK
KaKk OT MOIJABKOB HACTOAILEro ruipocamotera tpebyercs
He TOJBKO KayecTBO IVIHCCHPOBaHHS, HO H MOPEXOIHOCTS,
T. €. BO3MOKHOCTb CKOJIbKEHHS BO BpeMsl BoJIH H Gesomac-
HOCTB TOCaJAKH Ha BOAY. JTH ABa (hakropa, Kak NpaBHIO,
HIYT B ylnep6 NepBOMY OCHOBHOMY, T. €. NOMNPaBKH Ha MoO-
PEXOAHOCTb NPHXOIOMUTCS JenaTh B yilepl KawyecTBy  IJIHC-
CHPOBaHHg MOINaBKa.

Jlyqme#i ckoOMb3sAIIEH NOBEPXHOCTBIO  SIBASIETCS  IJIOC-
Koe JIHHINE, a B OTHOLIEHHH 0Ge30MacHOCTH NocaikH Ha Bo-
Ay oHo coBceM HempuroaHo. ITostomy noutH Ha Bcex mo-
NJIaBKax HACTOSIMIHMX THAPOCAMOJIETOB, AHHIE [Aejaercd He
MJIOCKHM, a KHJeBaThiM. Ilns nonnaBkoB Mojenn Mope-
XONHOCTH He MMeeT HHKAaKOro 3HaueHHsd, TAK KaK MoJIesb
TOJNIBKO B3JIETAET C BOJBI H HHKOrJa Ha Hee He CaIuTcs.
[TosToMy mHHMIIe NMOIMIABKOB PENAHHOTO THIA BIOJHE MOXK-
HO JeNaTh IJIOCKHM.

Penan mnomnaBka JIoJXKEeH HAaXOIHThCH TNPHUMEPHO B
cpeaHeil yacTH nomyaska. Belcora penmaHa cunTaerca Jyd-
weit, Kkorga oHa pasHa 109% mupHHEI NomJaBka, HO B Ie-
JISIX YJAYYIIeHHs NPOYHOCTH H adpOJHHAMHKH NONJaBKa ee
6es ocoforo yimepGa MOXKHO cHenatb MeHbmle 8—6%
IIHPHHEl, OHAKO 3TO CJeLyer [ejaTbh TOJbKO Ha  CKO-
POCTHLIX MOJeNifX, KOria NpoYHOCTh MOMJIaBKa H HX as3po-
OUHAMHKA HrpaloT GoJbIUylo POk,

Ha puc. 8 n3o6paxeHbl KOHTYpH IONJaBKa pelaHHOIoO
THMa B ABYX npoekuusax. ITonmaBox Takol (opmbl HaHGo-
Jee MOAXOOUT AJsi MoJeJeH IBYXMOMJIaBKOBHIX cxeM. JIHH-
e y 3TOro MoNJiaBKa IIOCKOe, B IONlepeyHoM paspese
NpSIMOYTOJMBHOH (OpMBL.

dopMa mnomjaBka MojeJedl OLHONOMOYHOH CXEMBEI BO
MHOTOM TII0X0xa Ha (opMy NOILIaBKOB Momened IByxIo-
naaBkoBblx cxeM. OmHako ¢opMy OJHOJONOYHOrO MOIMJIAB-
Ka IMPHXOMUTCS HEMHOTO H3MEHATb, 4TOOBI YJIYYLIHTB NpOY-
HOCTb IOMJIAaBKa H YCTOHYMBOCTB IYyTH NpPH pasbere Mome-
Ju. Ona storo usMeHsor (GopMy MonepeyHoro paspesa Io-
naaBKa, noGaBiassi HUXHee peBpo, KOTOpoe MPOXOOHT dHe-
pe3 Bcio AauHy nonaaska (puc. 9). D10 pebpo Xeiaer AHH-
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Pic. 9. KoHTypH peflaHHOTO MOMJIABKA C KHJeBATHIM JHHILEM

llle TOMJaBKa B IIONEPeYHOM OTHOIIGHHH CJerka KHJeBa-
TeiM. Taxoe AHHIe delaer BO3MOXHBIM  YCTOHUHBEIE 0e3
pa3BopoTOB B3jeT MoJenH. KpoMe Toro, 370 pefpo mpHHH-
Maer Ha cefs Bech yJaap IIpH IOcajike MOMENHM Ha  3eMJi0
H INpeloXpaHseT A0 HeKOTOpOH crelmeHH OOTSXKKY IOIJaB-
Ka OT moBpexnaeHuii. KujeBarocTh OHHINA HHCKOJBKO He
yayullaer THAPOAMHAMHYECKOe KayecTBO IIONJaBKa, a Ha-
0o00poT, YXYyALIAaeT ero, IO3TOMY YroJd KHJIEBaTOCTH He
cnegyer genatb Oojblile 7—8° Ha KayKIyl0 CTOPOHY.

Has Toro 4ToGB MOAENb OJHONOMNABKOBOH CXEMBI MOT-
Jia ycTOiYMBO Jep:KaTbCAd Ha BOJAE BO BpeMs IIaBaHus, He-
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00X0JHMM0O HA €e KphIIbS NOCTaBHTh HeGOJbLIOro pasMepa
JONOJMHUTeNbHBIe MoIaBKH. OHM He MO3BOJAT KOHLUAM
KPBLAIbEB KacaThCsl BOJABI B CIydae KpeHa MoJenH. DTH IO-
IIaBKH MOXKHO JeJaTh KakK € IWIOCKHM, TaK H C KHJeBa-
THIM JHHIIEM.

Pue, 10. OGumit Bua nomnabka ¢ xkaGpamu

KpoMe KpHIIbEBBIX INONJABKOB, Ha MOIENAX  O/1HOMO-
MJIaBKOBBIX CXeM YCTAaHABJHBAIOTCSA KAOPH, KOTOPblE TaKkKe
NpeJoXpaHdloT MoAedb OT KpeHa BO BpeMs IJIaBaHHS.
JKaGpel BeIrOAHEE KPBIILEBBIX MOIJIABKOB, OHH He TOJBKO
MOLAEPKHBAIOT MOJENb Ha IUIaBYy H He JaloT € KpPeHHThCH,
HO H NOMOTaloT OLICTPO NEPeXOJHTh H3 pexuMa IUIaBaHHf
B PEXHM CKOJIbKeHHs.

JKabpel mpencrasasiior co6ofl HeGoJIblIHE NOBEPXHOCTH
(KDBINBIIIKH), YCTAHOBJIEHHBIE Ha TIONJaBKe B CpemHedl ero
uyacti (puc. 10). Bo Bpemsi maaBaHusi MoOJEIH KaGphl MpH-
MepHO HAMOJOBHHY CBOero ofbeMa MOTPYKEHEI B  BOLY,
TeM CaMbIM OHH Kak OBl YBEeJHUHBAIOT LIHDPHHY IOIJIABKA.
Ilpn cayyafiHOM KpeHe MolXead oaHa M3 xalep mnorpy-
Jaerca B BOAY, a Jpyrasi OKaselBaeTcsi B Bo3AyxXe (pHC.
11,a), Ha morpy:eHHyH© 4YacThb HayHHaer JeficTBOBATh BBHI-
Ta/JKHBAIOUIAS CHJAa BOABL. IJTa CHJIA H CO3XaeT MOMEHT,
KOTOPBIH BBIPABHHBAET MOJAENb H3 KpeHa.

Ha nepexomHom pexxume xKaOpel paboTalOT Kah CKOJb-
3AUas mosepxHocts  (puc. 11,6) M nmomoralor mOIJABKY
BHiTH Ha penaH. [Ipu raHccHpoBaHMH KabpH — OCTAKOTCH
0e3y4acTHBIMH, TaK KakK OOBIUHO HX YCTaHABJIHBAIOT BBIIIE
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raHccHpyloliell nosepxHocTH momsiaBka (pue. 11,8). Jas
YCIEIIHOrO IJIHCCHUPDOBAHHSI MOJENH BIOJHE JOCTATOYHO
OJHOTO TOMJIABKA, H KaGpel B 3TOM CJaydae co3jaBanu Obl
TOJIBKO JIOTOJHHTEJbHOE CONpOTHBJIEHHE.

Puc. 11. PaGora xaGep Ha OCHOBHBIX pPEXHMAaX

[Ipu BhiGope pasmepoB xalep HEOGXOIUMO INPHIEPIKH-
BaThCsl CJAEQYIOLIHX TpaBuj. XopAa xalep B Mecre Kpel-
JIEHHS] MX K [OMJIAaBKY MOJXKHA PABHATHCS TPHMEPHO UIH-
pHHe IIONMJaBKa, Ha KOTOPBIA OHH GYINYT YCTaHABJIMBATLCS.
Jnuna wau pasmax xabep BMecTe ¢ IUMPHHOH INONJaBKa
JoJKHA OBITh He MeHee ueM BTPoe LIMpe CaMoro IOMJIaB-
Ka; npo(uap Aesdaercs OOBIUHO IIOXOXHM Ha INpoduib
Kphlla MOAe]M H 4alle Bcero GbIBaeT JBOSAKOBEINIYKJAEIM C
OTHOCHTEJIbHOIT TOMIHHOK He Menee 18Y xopmel. ¥roa yc-
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