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Раздел № 5 «Детали машин»

Повторение изученного материала. 

1. Общие сведения о соединениях деталей.
2. Неразъемные соединения деталей.




Новый материал. 

Тема 5.2. «Разъемные соединения деталей»

1. Резьбовые соединения.
2. Классификация резьбы.
3. Основные виды резьб.
4. Шпоночные и шлицевые соединения.
5. Соединения в деталях и узлах подвижного состава ж/д транспорта.
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Подготовить конспект.
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wTHdTAX B CTAHOUHBIX MPUCOCOGICHUAX, HECHEMHDIX Mydrax Ha
KOHLIAX BAJOB MPOKATHBIX CTAHOB, CeUle KJlanaHa B IOJIOBKE Groxa
LMJIMHIPOB TPY30BOTO aBTOMOGHIIS.

CpeaHue MOCAIKH PEKOMEHIYETCS NPUMEHATD JUIi 3aMpeccoB-
K BTYJIOK B IIKHBBI M 3yGuaThle KOJECa, COEUHEHHs KOHIYKTOPHEIX
BTYJIOK C KOPITyCOM KOH/YKTOPA, 3aKPEILICHUs 3y64aThIX KOJIEC Ha BaJlax
KOPOGOK CKOPOCTEid, YCTAHOBKH GPOH30BBIX BEHLIOB HEPBAHBIX KOJIeC.

Jlerkue MOCAaAKH C HATATOM TMPUMEHSIOT IS COCAMHEHH
TOHKOCTEHHBIX BTYJIOK C KOPIyCaMH, 3aKPEIeHHs yCTaHOBOUHBIX
KoJIel[ Ha BaJjly 3JIeKTPOJBUIaTelsl, COSAMHEHUs BTYIIOK C 3y64aTeIMU
KOJIeCaMy METAJUIOPEKYIIHX CTAHKOB.

OHUM M3 CrI0COOO0B CO3JaHUS HEMOABHKHBIX COe/IHEHUH ABIIAET-
ci ApMUPOBAHME MIACTMACCOBBIX netanei. B pagno- u
J1eKTPOTEXHHYECKOi IPOMBIIIEHHOCTH NMPECCOBAHUEM H JIMTHEM (0)i ¢
JaBJIeHHEM TOJyYAIOT JIEKTPUYECKHE Pa3beMHUKHU, KOJNO/KH, MAHEIH.
1o nossossier B 10...100 pa3 COKpaTUTh TPYAOEMKOCTb M3rOTOBJIE-
HUs TAKMX JleTaleil [0 CPABHEHUIO C TPYOEMKOCTBIO MOJIY4CHUs aHa-
JIOTHYHBIX KOHCTPYKLMii myTeM COOPKM M3 OTHEIbHBIX dJIEMEHTOB C
[IOMOIIBIO MEXaHMYECKOTO KperuieHus. sl CO31aHus HEMOABIKHEIX
COEIMHEHHI apMaTypy B BUJE BUHTOB, TacK, wreipeit (puc. 3.18, a, 6)
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3aKPEIUISIOT C MOMOMIBIO KOBIEKIIA (Y| THKoB MM KaHABOK. Jlost
NpefOTBPAllEHNs MPOBOPAYMBAHMI I HAPYAHBIX TIOBEPXHOCTAX ITUX
JleTaneil BBIMOMHSIOT pudIIeHus, HACEHIY Il 110CcKkke TpaHH. Menkue
7leTany B BUJE IUIACTHHOK (KJIEMMBI SJIEICTPIUECINX pa3beMoB) 3aKpe-
UISIOT C OMOLIbIO BHIPE30B M OTBEpetiil (pie. 3.18, 6, 2). IIposo-
JIOYHYIO APMATypY PACIUTIOMUBAIOT (PHC. 3.18, 0).

3.8. PazbeMHble COeMHEHHs JICTA/ICH

K pazbeMHbIM COC/IMHEHUSM JeTalel OTHOCATCA: pesnbonuie, ppuk-
LIMOHHBIE C KOHMYECKUMH KOJIbLIaMH, KITMHOBBIC, wrHTOBLIE, HITOHOY-
Hble, LIUTMIEBbIE U TPO(UIBbHEIE (GecurnoHouHbIe). PasheMithie Coe/in-
HEHHS MOJHO HEOXHOKDATHO paséupath W BHOBb COOMPaTh, Pacemor-
puM HauGoJee YACTO BCTPEHAIONINECs B MALIMHOCTPOCHHH pazbemibie
COe/IMHEHHs JeTalIei.

Pe3b6oBble COEMHEHNs] — OTO Pa3bEMHbIE COCTMHEHNS, BRINOJIHCH-
HblE C TOMOILBIO Pe3bBOBBIX KPEMEKHBIX AeTaiell — BUHTOB, Gonron 2
(puc. 3.19), wnuiex, raex 1 (puc. 3.19) nm pe3b6bl, HaHEeCEeHHOM He-
[10CPEJICTBEHHO B COE/IMHAEMOM NIeTalH.

Pe3nba 06pasyeTcs MyTeM HaHECeHHs Ha TMOBEPXHOCTH neranei
BUHTOBBIX KAHABOK C CEYEHHEM COTJIACHO MPOQUIIIO pe3bOb1. O6paso-
BaHHbIE TAKAM 00Pa3OM BBICTYIbI HOCAT Ha3BaHHE BUTKOB. Bo3MOK-
HBI ClIeylolye oI Pesbs, MPUMEHAEMBIX JUIS BUHTOBLIX nepe-
nau: Tpeyrombubii (puc. 3.20, a), npsmoyrosHbii (puc. 3.20, o) u
TpanelenaabHbli (pHC. 3.20, 6).

TepMHH «GUHM» TPUMEHAIOT KakK B o6mem (00BEAMHAIOLIEM TaKKe
GONTHI M IUMWIBKH), TAK M B YACTHOM (BHHT, BpalLaeMblii TIPU 3aBHH-
YMBAHMH ¥ OTBHHYMBAHUH, T.€. BBUHUMBAIOLUICS B JleTalb) CMbICHIax.
OT 5TOro Ha3BaHMs BO3HMKIIM APYTHe TEPMUHbI: BUHTOBOE JIBIDKCHHE,
BUHTOBAS JMHKS, BUHTOBas N0BEPXHOCTb. TepMuH «pe3bba» Mpounso-
L1161 OT TeXHOJNOTHYECKOTO MPOLIECCa €¢ M3TOTOBIIEHHS — HAPE3aHU.

Taiika — 3TO JieTajlb C pe3bOOBBIM OTBEPCTHEM,
HaBMHUMBAaEMas Ha BUHT W MMeromas Gopmy,
[IPHCTIOCOGIEHHYIO JUTSl 3aXBaTa aeuHbIM KIIO-
4OM WJIH PYKOH.

Pa3ynMyaloT npasyio u Jesyio pe3sOy. Eciu co
CTOPOHbI TOPLIA BUHTA HA HAPY)KHOI 4acTH BUH-
ToBas JIMHMA TOJHMMAETCs CIIeBa HAmpaso, TO &
pe3b6y HasBIBAIOT MPABOA, €CIH CMPaBa HAJEBO —
JIEBOH.

HesaBucuMO OT MpOduUIIs BCe Pe3bObl MMEIOT
CTAaHIAPTU30BAHHBIi LIAT BUHTA P (cm. puc. 3.20).
D70 OCHOBHAS XapPaKTEPUCTHKA BHHTA, KOTOpas
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MOKa3bIBAET, HA KAKOe PACCTOsIHKME (B MM) MepeMelaercs raiika (Mid
60JIT) BIOJIb CBOEH OCH 32 OJIMH 060pOT.

Ecnu B pe3b60BOM M3/I€MH BBINOJIHEHA MHOI03aX0/IHas pe3bba, TO
3a OiMH 0GOpOT raiika B/IOJIb CBOEH OCH MEPEMECTUTCS Ha BEIHYUHY
xozma S =kp , Te k — 3aX0HHOCTh Pe3bObI.

Pe3b60BbIe COEAMHEHHS MOIYYMIN OONbLIOE PACIPOCTPAHEHHE B |

MalIMHOCTPOEHHH. B COBPEMEHHbIX MallMHAX JIETajH, UMEIOLIHe Pe3b=
6y, cocTaBIsOT CBbILIE 60% OT 06IIEro uMcIa AeTanei.

K1MHOBOE coelMHeHHe — 3TO Pa3beMHOE COSIMHEHHE, 3aTATMBAEMOE
MM PEryJMPYeMOe C IOMOLIBIO KIMHA. TUMHYHBIM TPUMEPOM KIIMHO=
BOTO COEIMHEHMUS SBIISETCSI COSAMHEHHE Baa CO BTYJIKOH.

B KIMHOBBIX COEAMHEHUAX TPUMEHSIOT MTOYTH MCKIIFOYUTEIbHO O/~
HOCKOCHBI€ KJIIMHbS, TAK KaK IBYXCKOCHBIE ABJIAIOTCSA 6oJtee CIOKHBIMH |

B M3TOTOBJEHMH, & MPEHMYLIECTB MEpPesl OJHOCKOCHBIMH HE MMEIOT.
Pa6oune MOBEPXHOCTH KIMHBEB BHITONHSIOT LMIMHAPUYECKUMH HMIIH
TUIOCKMMH C hackamu (puc. 3.21). B CHIIOBBIX KIIMHOBBIX COEUHEHHUIX
BbIGUpaioT yKJIoHb! 1:100, 1:40, 1:30. YcTaHOBOUHbIE KIMHbS HMEIOT
ykionsl 1:10, 1:6, 1:4.

Ecnu KJIMH COENMHSET CO BTYJIKOM BaJ AUAMETPOM d, TO TOJIIHWHA
KJMHA (13 YCIOBHS PaBHONPOYHOCTH Bajia HA PACTSKEHME M HA CMsl-
THe kauHoM) b = (0,25...0,30)d; BbicoTa ceyeHns KuHa h > 2,5 b.

YTo6b! KIHH He BbIAABIMBAIICS U3 PHE3/1a, HEO6X0MMO COOMoaTh
COOTHOILIEHHE MEJK/Y YIJIIOM TPEHHS @ M YIJIIOM HaKJIOHa O: oL < 20, T/ie
tgo=(hy — hy)/l (Wis OIHOCKOCHOTO KJIHHA).
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Coenunennst mrugramu. IITHTH NpejHa3HAYEHbl B OCHOBHOM
JUIsl B3aUMHOTO (DMKCHDOBAHMS JeTajlel, a TaKkke s Mepefayu
OTHOCHMTELHO HeOOIBIINX HAarpy3oK. IIpUMEHSIOTCS U CrienuaibHbIe
cpesaroruecs WTHHTHI, CIyXKAlHe NPeJOXPAHUTENbHBIM 3JIEMEHTOM
B MydTax.

IITndTe! pasnensioT Ha INaJKHe C HACEYEHHBIMU MIIM BbIJABJIEH-
HbIMHM KaHaBKaMu, MpyxHHHbIE. ITo ¢opMe mTHTH pasnensores Ha
UMIMHAPUYECKHE U KOHHYeckue. [agkue mTH(TH H3roTaBIMBAIOT U3
cramu 45 u Al12, mTHGTH ¢ KAHABKAMU M NPY)KMUHHbIE — U3 MPYXKHH-
HO¥ CTalu.

Puc. 3.22

Lunnuapuyeckue WTHGTHI CTABAT B OTBEPCTHS € HATATOM (pHC. 3.22,
@); MHOT/Ia KOHUBI ITHPTOB packiensiBaioT (puc. 3.22, 6). B mera-
JISIX, KOTOPbIE MOCTOSHHO MOIeXAT pa3bopke, OTBEPCTHE Pa3BEPThI-
BAIOT, YTO MO3BOJISET PA3bEAUHATL COSUHEHHE Oe3 BBIKOJIAYMBAHUS
TH(TOB.

HauGonbuee pacnpocTpaHeHye MOJIyYHIIH [JIafKHe KOHUYECKUE
WTHQTBI; MX BBIMOIHAIOT ¢ KOHYCHOCTBIO 1:50. TIpocthie wTndThI, 3a-
GuBaemble B OTBEpCTHs (DHC. 3.23, G), UCHIONB3YIOT TOJILKO VISl CKBO3-
HBIX OTBEPCTHH, KOTJa C MPOTHBOIOJOXHON CTOPOHBI MX MOXHO
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BBIGUTE. ILITH(THI ¢ pe3b6oii Auis u3BIIeyerns npy pasdopke (puc. 3.23,
6) IPUMEHSAIOTCS /TSl YCTAHOBKH B Tilyxue oTBepetis. ILITH(TSI ¢ pesb-
60if, 3aTATUBaEMOii Taiikoii (puc. 3.23, 6), UCMONL3YIOTCS B COSZIMHE-
HUSIX, TIOJ[BEPKEHHBIX TONUYKAM H y/apaM, a Takke B GbICTPOBpAIlalo-
uxcs coenuHenusx. s nepefadyd Harpy3Kky, a He s GUKCUPOBaA-
HHsl B3AHMHOTO TIOJIOKEHHs! AeTANel, MCIIONb3YIOT WTH(THI C KaHaB-
KaMH.

1IInoHoYHbIE COEMHEHHsI — 3TO MHOTOPa3MEPHbIE COSIMHEHUS Jie-
Tanei, NpeAHa3HauYeHHbIE U Tepe/iauM, IIaBHbIM 06pa3oM, Bpalla-
TENbHOTO JBIKEHHS (Bala CO LIKMBOM, C 3yGUaThIM KOJecoM). DTH
coeMHEHNs MPUMEHSIOT B TeX CIyyasX, eCIM K TOYHOCTH LICHTPH-
POBaHHs COETUHAEMBIX J€Talell He MPEIbABIAELTCS 0COOBIX TPeOO-
BaHMi.

A-4

Puc. 3.24

CoeanHeHNe WIMOHKaMHU I MOXeT GbITh HEMOBIKHBIM (PUC. 3.24)
WM TIOZBMXKHBIM BJOJb OCH Bana 2. B mocieaHeM ciydae Hamnpas-
JolWas MMOHKA TPUTATHBAeTCA K Bany BuHTamu. IllnoHka mpu-
MepHO HAIoJIOBUHY BBICOThl BXOJMUT B Ma3 Bajla U HANONOBHHY — B
nas crynuupl Koseca. Bokosble (paboune) rpaHu IIMOHKU MEpenaoT
BpalleHue OT Baja K Kojecy 1 o6paTHO. PopMa M pasMepbl 6om,:
IIMHCTBA TUMOB LUMOHOK CTAHAAPTH30BAaHbl M 3aBUCAT OT YCIOBHH
paGoThl coeMHAEMBIX AeTaleil 1 auamerpa Bana. Ilo gopme craH-
JIapTHBIE LUMOHKM PA3NENAITCs Ha MPU3MATHYECKHe, KIMHOBbIE, Cer-
MEHTHBIE ¥ TaHI€HLMAJbHbIE C MPAMOYTOJIbHBIM MONEPEYHBIM Ceye-
HHEM.

Ha npoJonbHbIX pa3pe3ax BCe UIMNOHKH MOKa3bIBAIOT HEPaCcCeyeH-
HbIMH. Pa3Mepbl cedeHuii LIMOHOK M [a30B BLIOMPAIOT B 3aBUCHMOCTH
OT IMaMETPOB BaJIOB.

Marepuai — CTajlb YACTOTAHYTAs JUIA IIMOHOK C BPEMEHHBIM CO-
NpOTHBJIEHNEM Pa3pbiBy He Menee 590 MITa.

[lLnuueBble coeaMHEHHs TIPUMEHSIOT Ul GoJiee TOYHOTO LEHTPH-
POBaHMs JeTasieil Ha Balax; OHM MEPEefaloT, M0 CPABHEHHIO CO LMo~
HOYHBIMH COEIMHEHUAMH, GONbIUNE KPYTSLIEE MOMEHTBI, HMEIOT 061b-
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LIy YCFAJIOCTHYIO NPOYHOCTh. Ha Banax AenaroT BBICTYIIBI,  HA JeTa-
JIM — BMIaJIMHBI COOTBETCTBYIOWIUX (JOPM U Pa3MEPOB.

HauGosbliee pacnpocTpaHeH e MOJYYHIN LUTHLEBbIE COEUHEHUS
C IPAMOGOYHBIM, 3BOJILBEHTHBIM U TPEYTOJIbHBIM NPOQHIIMH 3yObeB.
IlInuuesbie COAMHEHHS BBIMONHSIOT C Pa3HbIM YHCIOM 3yObeB (OT 6
110 20 — y mpAMOGOYHBIX, OT 12 10 50 — y 9BOJIbBEHTHBIX).

IInuuesbie COENMHEHHS BBIMOIHIIOT MOABUKHBIMU U HETOIBUXK-
HeiMH. Kak npaBuino, mpy orpaHuyeHHbIX AMaMeTPaibHbIX FaGapUTHBIX
pasMepax BBINOJHSAIOT HEMOJABMXHbIE LUIHIEBbIE COCIUHEHUS Tpe-
yroapHoro npo¢uis ¢ Mmoayiem ot 0,2 1o 1,5 MM U YHCIIOM IUTHLIEB
ot 20 mo 70.

3.9. IoqUNHAKHA CKOJIbKEHHS

TToaUIMNHUKH CKOJIbKEHHsI — 3TO ONOPbI BPAIIAIOIMXCS JeTaseii,
paboTalomye B YCIOBHSAX OTHOCHTEILHOTO CKOJIb/KEHHSI TOBEPXHOCTH
uandsl Mo MOBepXHOCTH NOAMMAHHKA, Pa3/ieJIeHHBIX CJI0eM CMA3KH.

Ilo HanpaBieHHI0 HArpy3ok, HEHCTBYIOLIMX Ha MOALIMITHUKA
CKOJIb)XEHHUS, TIOCNENHNE MOAPA3NENIIOT Ha paouanvhvie W yYnopHule.
PaguanbHble MOAUNITHAKYA BOCIIPMHUMAIOT Harpy3KH, HalpaBJIeHHbIE
MeprneHUKYISPHO K OCH Baljia, @ YNOPHbIE MOMIIMITHUKH — OCEBbIE
HArpy3KH.

Pa3nnyaroT HECKOJIBKO THIIOB MOLINITHHKOB:

a) ruIPOAMHAMMYECKHE MOAUINIHHKH CKOJIb/KEHHs!, B KOTOPBIX CIION
CMa3KH 3aXBaThIBAETCS MOBEPXHOCTHIO Liandpl B MPOLECCE BPALIEHUS
Bana. B TexHMueckoli JMTepaType MX YacTO Ha3bIBAIOT MPOCTO MOJ-
LIMITHAKAMH CKOJIbKeHHs1. ITo cpaBHEeHMIO ¢ OPYrUMHU MOJUINITHUKAMHI
CKOJIb)KEHHSI OHU HCIIOJIB3YIOTCS Yalle BCEro;

6) ruapocTaTHYecKHe MOAIMITHUKH CKOJIb/AKEHNS — B HUX MACIISHbIN
CIIOH MEX/Iy TPYIIMMMCS MOBEPXHOCTSIMH CO3JAETCs HAcOCOM 0 Ha-
yaja BpalleHus Baja. B THAPOCTATHYECKUX MOALIMITHUKAX YMEHbLIA-
€TCsl BIIMSHHME IOTPENIHOCTH LIEeK BAJOB M MOJUIMIHHKOB Ha TOY-
HocThb BpameHus (10 5—10 pa3). OHl NIPUMEHSIOTCS B OMOPAX TSIKENBIX
THUXOXOZHBIX GapabaHOB (WAPOBBIX MEIbHMULI, BPALIAIOLINXCS MeYei);
Ornopax ¢ MUHHMAJIbHBIM TPEHHEM HCIBITATENbHBIX MALIHH U NPU60-
POB; OMOpax Ul MEXaHU3MOB, TPEOYIOLINX TOUHBIX MepeMelieHuii (1o-
BOPOTHBIX YCTPOMCTB TEJIECKOIOB, JAEIUTEIbHBIX CTOJIOB); OINOpax
LWINUHAEeNTeH Mpeun3HOHHbIX cTaHKoB. IIpu mycke mapoBbIX TypOuH,
THIPOreHEPAaTOPOB MCMONB3YIOT THAPOCTATUYECKYIO pasrpy3ky. Hemo-
CTaTKaMH TMAPOCTAaTHYECKUX TOIIMITHUKOB SBJISIOTCS GOJNbIIHE IOTe-
PH MOLIHOCTHM Ha MPOKPYYMBAHHE Bajia aXke Ha XOJOCTOM XO.y, a
TaKKe CII0XKHOCTb KOHCTPYKLMH MOAIIMITHAKA, HEOGXOAUMOCTh c6opa
MacJia, BBITEKAIOIIEro 13 OMOPhL; -
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4.3 ycnoBust HM3HOCOCTOHKOCTH TOPLOBOH 4acTH BKJIa/bIIA q)axmqecme‘
J|aBIIeHHE HA €ro TOPerl
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JIOJDKHO 6bITh MEHBILIE JI0NyCKAEMOT0, ClejloBaTeNIbHO

A
S[p].
S0 -dd)

W3 3TOTO YCIOBHS OMPEETUM IMaMeTp

Do |24 4 g2 = [43990 652 =75 (um.
n{p) n-3

5. TIpoBepsieM Ha HArpes TOPLOBYIO 4acTh BKJIABIIA MPH JHHEHHOM CKOPO=
CTH, COOTBETCTBYIOLLIEH CPE/IHEMY MAMETPY OTOPHOIA MI0BEPXHOCTH:

AL ;"' =7,65-—7-5—;£=267 (we) =0,276 (unilc).
Ilpu aTOM KpUTEpHil pitep = 3-0,267 = 0,801 H-m/(MM2-C), YTO 3HAYUTEILHO HIKE
nonyckaemoro: [pv] =2... 10 H-m/(Mm2-c).

TloansirHmKy. ONoOpbI CKOJIbKEHHs BEp-
THKAJLHO PACIIOJIOKEHHBIX BAJOB HA3bI-
patorest noansTHIKAMH (puc. 3.27). B xop-
nyce 2 MOAMATHUKA PA3MELIACTCH 6poH-
30BAs WM CTANbHAs JTMH3a 3, KOTOpas 1o
Mepe M3HOCa 3aMEHSAETCH HoBO#t. B psne
cilyuaes, B 3aBUCMMOCTH OT BUJA cMas3-
KM, BKIIAIIbIII} H3TOTOBIIAIOT U3 JICPEB,
TeKCTONMTA, BUHHMIIACTA, PE3UHbI U JP.
Brynka I BOCIpUHMMAeT panuanbHbIe

narpy3ku. Kopryc MOAMATHAKA BbION- s

Puc. 3.27 HSIOT M3 CEpOro 4yryHa MM CTalbHOTO
JIUThA.

3.10. TomMNHAKH KaueHust

HDlll.llHllHMKH KaveHus: — 3TO onopbl Bpamaloumxcn ne'ra.vleii, Hc-
[0JB3YIONIME 3IeMEHTBI KadeHHs (LIapUKU WK POIMKH) U paboTatouue
HA OCHOBE TPeHMs Ka4eHusl. Onu cocTosT (puc. 3.28, @) U3 BHYTPEH-
Hero I, HAPY)XXHOTO 2 KOJIeLl, Tel kadeHus 3 U ceraparopa 4, paszie-
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JISIOLEr0 M HAMPABJIAIOLIETO Tela KadeH!s. Tlo umciy Tel KayeHus
MOJIUMITHUKN MOTYT ObITh oonopsonsie (puc. 3.28, a) u 08yXpAOHbIE
(puc. 3.28, 6).

Tlo xapakTepy BOCIPUHMMAEMbIX HArPY3OK MOIIUITHAKHA KaueHHs
JIENATCS HA pajmabhble (PHC. 3.28, @), BOCTIPMHUMAIOLIUE TOTLKO pajii-
aNbHbIE HAUPY3KH; yroOpHbIe (puc. 3.28, 6), BOCMPHHUMAIOLIME TOJIBKO
OCeBbIe HATPY3KH, U PAMATLHO-YNOPHBIE, BOCTPMHMMAIOLIUE Pajiualib-
HbIE 1 OCEBbIE HATPY3KH.

Ilo opme Tel KaueHHs MOUIMITHUKHL DA3aENsIOT HA WapuKosble
(puc. 3.28) u ponuxosuie. B POJMKOMO/MUITHUKAX TeNa KateHHs MOTYT
yiMeTh (JOPMY KOPOTKHMX LMJIMHAPHYCCKHX posmukos (puc. 3.29, a),
JUTMHHBIX LIAMTMHAPUYECKUX POJIMKOB (puc. 3.29, 6), KOHMYECKUX pOJIn-
xoB (puc. 3.29, 6), 604K00OPa3HBIX POTUKOB (PHC. 3.29, 2), Urojip4a-
THIX POJIMKOB (pHC. 3.29, 0).
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a 6
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Puc. 3.29

111apuKOMOAILMITHUKA Goee GBICTPOXO/HBI, @ POJIMKOTOAUIMITHI-
K1 MMEIOT OOMBIIYI0 IPy30MOJAbEMHOCTD. T{uIMHAPHYECKHE POJIMKO-
ONIMIHMKH, GIM3KHE MO OBICTPOXOAHOCTH K HIAPUKOBBIM, IJIOXO
BOCMIPUHMMAIOT OCEBbIE HATPY3KH. Konuueckue pONMKONOAMITHAKH,
o6ajapumne 0JMHaKOBO BBLICOKOM palmanbﬂoﬁ 1 OCEBOI IPY30MOb-
eMHOCTBIO, JIOMYCKAIOT MeHee BhICOKHE 4aCTOThL BpaILEHHS.

131





