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MPEOUCIIOBME
K 20-my M3OAHUIO

DT0 yueObHOE 1Mocodue BKIIIOYAET B ce0s1 TEXHOJOIrMYECKOe CoJepKaHue yueOHOro Kyp-
ca Mo CMEeUMaTbHOCTSIM: CTOJISIP, MEXaHUK IO JePeBOOOPAOOTKE U CTEKOJIBIIUK (CTie-
LIMAJIMCT MO U3TOTOBJIEHUIO OKOH). B 20-M uznanum 6611 repepadboTaHbl KOMITOHOBKA
U CTPYKTypa yueOHOro mocodusi, a Takke cojepKkaHue TeKcTa U wutoctpauuii. Kaura
COOTBETCTBYET JICHCTBYIOIIIEMY B HACTOSIIIIEE BpEMsI O0IIeMY YIeOHOMY TTAaHY OTAEIb-
HBIX (beiepajbHbIX 3eMeb M0 MPEnoJaBaHNI0 TEXHOJOIMYECKUX YUeOHBIX KYpCOB 1
IIpennucanuio mo npodeccuoHaaIbHOMY 00pa30BaHUIO MO CIELUATBHOCTU «CTOJISIP».

Temarnueckue pas3ziesbl MOAeIeHbl TAKUM 00pa3oM, YTOObI YUaCTHUKY TTPOU3BOJI-
CTBEHHOTO OOYyYEHUsI MOTJIM TI0Jy4aTh TTpodheccuoHaaIbHOe 00pa3oBaHUE MOITAITHO.
JlaHHOe yyeOHoe rmocooue OyAeT MoJIe3HbIM KaK IMpU 00YYEHUHU ¢ TIpernoaaBaTeieM, Tak
U TIPY CaMOCTOSITCIEHOM M3YUYCHUM, OHO SIBIISICTCS BaXKHBIM M TOCTYITHBIM MUCTOYHU-
KOM MH(popMaIum, KoTopasi UMeeT 0COOeHHOE 3HaYeHME JIJIST OPUEHTUPOBAHHOTO Ha
JIeSITeIbHOCTh OOYUEHUSI.

YuebHoe mocobue HaumHaeTcs ¢ pazzaena «[Ipodeccus n pabouee MecTo» 1 B 00-
IIMX YepTax 3HAKOMUT 00yJaloIerocs ¢ Mpon3BOACTBEHHBIM ITpolieccoM. Jlanee uaer
peyb 0 MaCTepCKOil, pabounx MecTax MacTepCKOi, MaTepragax U pyYHbIX UHCTPYMEH-
Tax, paccKa3aHo O TIPOU3BOICTBE U COCAMHEHUH JIETaJIeii, ONTMCAHBI CPENICTBA U CITOCO-
Ob1 00pabOTKM MOBEpPXHOCTEM. [lajiee paccMaTpUBaIOTCS TAKME BaXKHbIE TEMbI, KAK CTaH-
KM U cTaHOYHBIe paboThl, TexHuka YITY, ynpaBieHue u peryaMpoBaHue, IIPOU3BOI-
CTBEHHO-TEXHUYECKNE CUCTEMBI, TIPOU3BOJCTBO MeOEIN, BHYTPEHHSISI OTIENKA, N3T0-
TOBJICHUE OKOH, IIeJIbHOCTEKISTHHbIE KOHCTPYKIIMU, @ TaKXKe JICCTHUIIBI U BXOIHbBIC
HapyxHble 1Bepu. Camo coboii pa3zymMeeTcs, YTO IMOUYTH BO BCeX 00J1aCTsIX ClieMaaIbHO-
CTHY yYUTHIBAIOTCS COOOPAKEHUST M YCIIOBUS 0€30ITACHOCTH Y HAJIEXKHOCTH, 3AIIIUTHI OK-
pyXarolei cpeabl U 3KoJoruu. B KoHlie KHUTM AaHa ob1uast nHGopMaLus 1o XMMUU,
(GU3UKE U DIEKTPOTEXHUKE.

IMompoOHEBIi CIMCOK TEPMUHOB, MHOTOUMCJICHHBIC TTIEPEKPECTHBRIC CCHUTKM Ha TEKCT
U PUCYHKM 00J1erdyatoT paboTy ¢ aToit KHuroil. Takxke 6aarogapsi J1eTaTu3MPOBAaHHOMY
U TTOAPOOHOMY M3JI0KEHHUIO OTAEIbHBIX TEeMAaTUYECKMX MaTEePUAIOB, 100ABICHUIO MHO-
JKecTBa MH(GOPMATUBHBIX YePTeXKeil M IIBETHBIX (poToTpadurii, MpUMEHIEMBIX Ha IIpaK-
TUKE ArMarpaMM M TabJull, 3TO ydeOHOe IMocodue MoAXOAUT ISl COBPEMEHHOIo o0yve-
HUsI, OPUEHTUPOBAHHOTIO Ha NESITeIbHOCTh. 151 BOSMOXHOCTHU JaJbHENIIIETO YIayo-
JICHHOTO M3YyYeHUsT 0c000e 3HAUCHUE YIESIeTCS JaHHBIM HOBEUIIIMX MPOMBITTUIEHHBIX
crangaptoB ['epmanuu u EBpocoto3a, a Takske IefCTBYIOIIMM B HACTOSIIIICE BPEMsI TIPe/I-
MUCaHUSIM U AMpeKkTHBaM. Pacuer M MCIOTHEHMEe TeTUI03allUThl M 3BYKO3aIlUThI €I1e
pas mepeBeieHbl Ha HOBBIN YpoBeHb, ocobeHHo Oarogapst DIN 4108 — Teruiozamura
1 BHeprocOepeKeHne B 3MaHMSIX — M HOBBIM BeJimunHaMm [Ipenmucanust mo sHeprocoe-
PeXEHUIO.

Baxnas nHpopMamus 1 IIpaBuiIa pabOTHI BEIIEICHBI B TeMAaTHICCKIX MaTepraiax
YETKO W HaIJIAIHO. 3a/1aHusI B KOHIIE OOJIBIINX YIeOHBIX Pa3/Ie/ 0B CIIOCOOCTBYIOT TJTy-
0O0KOI1 TpopaboTKe TeKCTa U 00Jier4yaloT KOHTPOJIb YCBOEHUS YU4eOHOTO MaTepuania.



@ Ilpeducnosue k 20-my uzdaruio

D10 yueOHOe 1mocobue 1Jisi y9aCTHUKOB MPOU3BOICTBEHHOTO 00y4YeHusI B Tipodec-
CHOHAJIbHBIX YUYEOHBIX 3aBeICHUSIX U MPO(eCcCMOHATbHBIX IIKOJaX SIBJISIETCS OUYCHBb
MOJIE3HBIM YUYEOHUKOM, ISl YYalIUXCsl CPETHUX CIEIIMATbHBIX YUeOHBIX 3aBECHUN 1
PEMECICHHBIX IIKOJI — IIEHHBIM CITIPABOYHUKOM, B KOTOPOM 0000IIIEHBI OCHOBHbIE 3HA -
HUS, a UISI TPAKTUKOB — MCYEPITHIBAIOIIMM UCTOYHUKOM MH(bopMannu. JlaHHoe yueo-
HOE MOCOOUe MOIXOAUT TAaKXKe JUISI CAMOCTOSITEIbBHOTO O0YUEHUSI.

B nporiecce nepepaboTku B u3gaHue ObUIM BKIIOYEHBI MHOTHE BOIPOCHI, Kacalo-
LIECS CIIEMUATEHOCTH «IEPEBOOOPAOOTKA», HO HE BCE MOIIIN OLITH YYTEHBI ITO IIPUIH-
He orpaHuyeHust oobema KHUTK. Kak v npexe, Mbl OyjieM MPU3HATEIbHbI 32 BOITPOCHI
U KPUTUYECKUE 3aMEUaHMsI, KOTOPbIE TTOMOTYT €111¢ JIy4llle YIeCTh MOXeJIaHUsI U OXKU-
NaHUWS YuTaTeJIeid.

Ocenb 2005 roga Asmop

OTBeTCTBEHHAS KOMMUCCHS

B ocHOBe comep:kaHUsI JaHHOI KHUTH JICKUT COBPEMEHHBI ypOBeHb 3HAHUI B 00J1ac-
TU HAYKU U TeXHUKU. IMEHHO B 3TOi 00,1acTU 3HaHUS U TTPAKTUYECKUIA OMBIT U3MEHSI-
I0TCSI O4eHb OBICTpo. Ecu yepTexku WM TEKCT coaepkaT TeXHUYSCKME OLIMOKY WIN
HEIOCTAaTKM, TO aBTOPHI M M3IATEILCTBO HE MOTYT OBITh IIPUBJICUYCHEI 32 3TO K OTBET-
CTBEHHOCTHU.



MABA 1

IIpodeccus cronsipa 1 MexaHUKa I10
JIepeBOO0Pa0OTKE OXBATHIBAET CEIY-
IOIIIME BUABI ACSTEILHOCTH:

MPOPECCUA U PABOYEE MECTO

1.1. Npodeccus cronapa n mexaHuka
no pepesoobpaboTke

pabota ¢ caMbIMU pa3HOOOpa3-
HBIMU MaTepUajaMM, TAKNMU,
Kak JepeBo, MaTepralibl U3 JIe-
peBa, UCKYCCTBEHHBIE MaTepH-
aJIbl U TJIACTMACCHI, METAJUIbI,
CTEKJI0, U3OJISILMOHHbIC U YII-
JIOTHUTEIbHBIC MaTepUAJIbL;
paboTa Ha pa3IMYHBIX TTPOU3-
BOJACTBEHHBIX yyacTKaxX Kak
BHYTPHU, TaK U BHE MPEATIPUSI-
TUS, TAKUX, KaK MacTepckas,
MAIIMHHOE OTAeIeHHe, Jaku-  CTOAPHON MacTepcKoit

pPOBOYHAST MacTepCKasl, CKJIal,

ocuc, crpouTenbHas IJIONIANKA;

PYYHbIE€ Y MALLIMHHbIE Pa0OThI, 00CIYKMBaHUE YIIPABISIEMbIX KOMITBIOTEPOM yC-
TPONCTB,;

MOHTAaX MOATrOTOBJIEHHBIX 3apaHee AeTalieil, BCTpauBaHUe MeOeId, BHYTPEHHSIS
OTaeJIKa 3JaHMsI, MOHTaX BCTPOCHHBIX 1IKa( OB, MeperopoJoK, 00I1II0BKA CTEH
U TIOTOJIKA;

MPOU3BOJCTBO HEKOMIJIEKTHOI U CepuitHON Mebeu;

pa3paboTKa Mebe, U3rOTOBJIEHUE I3CKU30B U YePTeXKell, IJTaHUPOBaHUE pabo-
Yero mpoiiecca, pacueT U3IepKeK;

pacyeT noTpedbHOCTU B MaTepuaax;

BBIOOD 1 MPUOOPETeHNE MaTepUaIoB U MPOU3BOACTBEHHBIX CPEICTB;
MPOBEICHNUE MEPOIPUSITUI IO 00eCTICUYCHHUIO U KOHTPOJIIO KaueCTBa;
KOHCYJIbTUPDOBAHUE U CEPBUCHOE OOCTY>KUBAHUE KJIMEHTOB;

COTPYAHUYECTBO C PEMECIEHHBIMU COI03aMU 1 KOPIIOPALIUSIMU.

1.1.1. Ilpogpeccuonaavnasn obaacmeo

O06yueHue B chepe MPOMBICTOBOTO X0351CTBA TPOU3BOJUTCS B PA3TUYHBIX 00JIACTSIX ITPO-
deccuu. IpodeccrnonanbHas 001acTb — 3T0 00beAMHEHUE OU3KUX Mpodeccuii. Pas-
JIMYAIOT, HAIIPUMED, Ceaylolre npodeccuoHanibHbie 00IaCTU: IepeBO0OpabaThIBalO-



@ Thasa 1. Ilpogheccus u pabouee mecmo

O6pasoBaHue B y4e6HO-NPON3BOACTBEHHOM r||_r npusaTUn
TOProBO-NPOMbILLeHHOMN nanatbi (1 Kef

I HazeaHue npocheccun Ichepa DeATenbHOCTU

W3rotoBuTtens KopnycoB |:> [lepeBsiHHbIE YacTu Ky30BOB
TPaHCMOPTHbIX CPeACTB TPaHCMNOPTHbIX CPEACTB

Crpouternb E>| lnaHepbl 1 CNOPTUBHbIE CaMOMEThI
NETKUX CaMOJIETOB

CyHAyK, NPOMBILLNEHHOE MPo3-
MexaHuk I:> ’ o

BOJICTBO MEBENM, OKOH 1 [IBEPEM,
no Aepesoobpatorke W3rOTOBTEHIE SILLVKOB 1 Ky30BOB

MogenbLumk (o 13roTos- Mogenu yacTei MaLumH 1 MpuGopos
NEHIO AEPEBAHHBIX [> KaK OCHOBbI /171s} U3TOTOBMEHMS]
mozeren) METanmN4eCcKoi OTIIMBKA

o Many6Has HapcTpoiika, NeCTHULbI
| KopabenbHblii nNOTHWK E> Y Tpanbl Ha kopabnsix

O6pa3oBaHue B y4e6HO-NPON3BOACTBEHHOM NPEANPUATUN
pemecneHHoi nanatbl (HWK)

I Hassanue npocpeccuu ICq)epa AeATeNbLHOCTU

| BoHpapb E>| Bouku, 604OHKM 1 KapKu U T.4.
TMapycHble 1 CNOpTUBHbIE MOAKN
| CrpowuTens nofok E> 1 CyOHa, MOTOPHbIE NOAKNA U
HebonbLUMe pbIGONOBHbIE kKaTepa
Mebenb, okHa, ABepU, 06n1LoBKa
MonoB 1 cTeH, obopyaoBaHne
| Cronsp [> ANsi MarasuHOB 1 0(HNCOB,
TIECTHULIbI U BCTPOEHHbIE
KOHCTPYKLMN
BaroHocTpouTens TypucTuyeckme aBTonpuLiensl,
(Ky30BLUMK) E:> CMOPTUBHbI MHBEHTaPb

Puc. 1.2. TIpodeccun B 06J1aCTU TEXHUKU IEPEBO-
06paboOTKN B 3aBUCHMMOCTHU OT TIPUHAMIEXHOCTH K
rajaTaMm

MpeanpusTtue KomMyHunkaums Likona
(NpakTuyeckoe (TeopeTuyeckoe
06yueHue) Koonepauusi 0by4eHme)

Mex3aBogckue Mactepckme
NPOU3BOACTBEHHOTO 0BY4eHs
M3yyenne paboTbl Ha cTaHkax
¥ npoLieccos 06paboTku
TOBEPXHOCTY

JK3amMeH >
(Teopus 1 NpakTWKa UIn U3roToBrieHne NPo6HoN paboTbl)

Puc. 1.3. JIBoiiHas cucteMa o0yueHus B [epmaHuu

1As1 TEXHUKA, CTPOUTE/IbHAS TEXHUKA,
3JIEKTPOTEXHUKA, TTOKPACOTHAsST TEX-
HMKa 1 OTAeJIKA ITIOMEILIEHUS, a TAKXKE
TeXHUKa 00pabOTKM METAJLIOB.

B oTnenbHBIX TIpodeccroHatb-
HBIX O0JIACTSIX, KPOME BTOTO, pa3jivya-
10T, OTHOCUTCSI JIU y4eOHO-TIPOU3BO/I -
CTBEHHOE TIPEATIPUSITUE K TOPTOBO-
npoMbiniuieHHoM nanate (IHK) wim
peMecneHHoit nanmare (HWK). Taxcke
MOTYT OTJIMYATLCS M KBJIM(pUKAIUH,
MpYCBaMBaeMble 110 OKOHYAHUM 00Y-
YeHusl, — KBIM(ULUPOBAHHBII pa-
Oouuii i noamacrepbe (puc 1.2).

I'paHuia MexXIy peMeclIeHHbIMU
U IIPOMBILIUIEHHBIMU IIPEANPUSITHS -
MU CETONIHS SIBJISIETCS HOCTAaTOYHO
pa3mbiToii. MOXHO cKa3aThb, YTO B
OCHOBHOM MPOMBILIJIECHHBIE IIPEI-
TIPUSITHS CTIELIMATM3UPYIOTCS Ha Mac-
COBOM IIPOM3BOJCTBE KAKOro-JIMOo
OIIpeIeIeHHOro MpoayKTa (Hampu-
MEp, OKOH WJIM ABepeit) ¢ TOMOIIbIO
aBTOMATM3UPOBAHHOI'O TEXHOJIOTU-
YeCKOro mpoliecca. PemeciaeHHoe xe
MpEANPUSITHE TTPOUZBOINUT CBOU W3-
Jieust, Ha00OpOT, IIPEUMYILECTBEH-
HO B COOTBETCTBUU C MHAMBHUIYAJIb-
HBIMM TTOXEJaHUSIMU KJIMEeHTA.

1.1.2. Obyuenue

YcTaHOBIEHHBIE 3aKOHOM YCJIOBUS
00yueHus TTpodeccun «CTOJSIP» IS
MPOM3BOICTBEHHOI0 O0YJYEHMSI peria-
MeHTHUpoBaHbI B [TooxeHnu 06 o0y-
YeHHUU MPOMECCUN «CTONISIP», a JJIS
00y4yeHUs B y4eOHBIX 3aBECHUSIX — B
COOTBETCTBYIOIIEM YUeOHOM ILJIaHE.
I'naBHeri1Iel bl SIBISIETCS MPOBE-
JIeHre 00y4YeHUsI TaKUM 00pa3oM, UTO-
Obl obOecrieunBangach «Ipodeccuo-
HaJIbHas1 IeeCoCOOHOCTh». Mostofibie

TMOMOILHUKM U TIOMOIIHUIIBI MACTEPOB AOKHBI CAMOCTOSITEJIbHO IJTAHMPOBATh U Bbl-
TOJIHATH paboure 3aMaHusI ¢ yueToM (hOPMBI M KOHCTPYKIIMU. Pe3yabTaTsl paboThI 10J1-



1.1. Ilpogheccus cmoaspa u mexanuxka no depesoobpabomke

JKHBI OBITh OIICHEHBI CAMOCTOSITCIIBHO
C TOYKU 3pEHUS KOHTPOJISI KauyeCTBa.
TpynoBble HaBBIKM 1 3HAHUSI, KOTO-
pBIe TOJIyYaeT YYCHUK IMPOU3BOI-
CTBEHHOTO OOYJYeHUS B TCUCHUE CBO-
ei1 yueObl, 000011IeHbI B TaK Ha3bIBae-
MOM onucaHum npodeccuu (puc. 1.5).

Cam npouecc o0yueHust pa3aeaeH
Ha OCHOBHOE 00y4yeHue B npodeccu-
OHaJIbHO# oOylacTu U mpodeccuo-
HaJIbHOE crieuManbHoe ooyyeHue. Oc-
HOBHOE TpodeccruoHaibHOe 00yYe-
HHE B pa3HBIX PETMOHAX MIPOU3BOINT-
¢ mo-pa3zHoMmy. B GosiblIMHCTBE
clIyyaeB 0OyJaloIMecs yKe ¢ CaMoro
Hayajia HaXOMSITCS Ha IPEAPUSITUIX
W OIVH WJIV JBA JTHS B HEAEJIO TT0Ce-
1IAI0T MPo(heCCUOHANIBHYIO LIKOY.

Tak xak o0y4eHMe TTPON3BOIUTCS
B IIByX MECTax, a UMCHHO Ha TIPEIITPH-
SITUU Y B MPO(PECCUOHATBHOM 1IKOJIe,
TO B ['epMaHuM TOBOPST O NBOMHON
cucteMe ooydyeHus (puc. 1.3).

CopepxaHue IIKOJIbHOIo 00yye-
HUS pacmpeaeisieTcss Ha TpU y4ded-
HBIX TOJa M Ha BOCEMb YUEOHBIX pa3-
nenoB (puc. 1.4).

O0mass MTpoOAOJKHUTEILHOCTh
00yUYeHMST COCTABJISIET, KaK MPaBUIIO,
Tpu roga. Ho npu cobiroaeHUun or-
peaeaeHHBIX YCIOBUM OHA MOXET
OBITH COKpalleHa 10 OHOro rona. Bo
BpeMs1 00yYeHMSI IPOBOASTCS IIPOME-
XKYTOUHBIE 3K3aMEHBI, C IIOMOIIbIO
KOTOPBIX MIPOBEPSIETCI YPOBEHB IIPO-
¢eccruoHalbHBIX HABBIKOB U 3HAHUIA.
ITo okoHYaHUU OOYyYEHMS CHAETCS

),

1-1 y4eOHbIN roa

1.1. O6paboTka pasnunyHbIXx MaTepunanos
1.2. pon3BOACTBO U coeaMHeHVe aeTanen
1.3. BBeaeHune B paboTy Ha cTaHkax

2-14 y4e6HbIV rop,

2.1. NarotoBneHne getanemn Ha cTaHkax
2.2. Mebenb
2.3. BcTpanBaemasi TexHUKa 1 TEXHOMOMMA MOHTaxa

3-11 yueGHbIN rop

3.1. Cbopka mebenu 1 BHYTpEHHSAS oTaenka
3.2. OkHa 1 HapyXHble ABepu

Puc.

1.4. Paznensl o0yueHust mpodeccuu «CTosip»

3HaHuA n ﬂPOd)echOHaﬂbele HaBbIKKU cTOonsIpa

MpodeccroHanbHasi NoAroToBka

CTpyKTypa v opraHusaums y4e6GHO-Npon3BOACTBEHHOTO
npeanpusTus

TpynoBoe n TapudHoe npaBo

BesonacHocTb 1 oxpaHa TpyAa Ha paboyem mecTe,
3alymTa OKpyXatoLLen cpeapl U paLmoHansHoe
MCMONb30BaHVE HEPTUN

MnaHvpoBaHue 1 noprotoBka paboyero npotecca
M3roToBrneHne 1 YTeHve 3CKN30B U YEPTEXEN, OCHOBbI
acoHHoW 06paboTkm

PasnuyHble BUALI APEBECUHBI U APEBECHBIX MaTepuaros
BbiGop MaTepuaros B 3aBUCUMOCTY OT NMPUMEHEHNS!
M3aenusi 1 9KOHOMUYHOCTH

O6paboTka ApeBeCUHbI U ApEBECHbIX MaTepuanos
O6paboTka aHepbl

O6paboTka NCKYCCTBEHHbIX MaTepraroB 1 nrnactMmacc
O6paboTka MeTannos u ctekna

YcTaHoBKa, yXof ¥ TexHU4eckoe obenyxvBaHe CTaHKoB,
obopyaoBaHus U npucnocobneHni

Mpon3BoAcTBO AeTanemn u ux coegnHeHue

YcTaHoBKka Npu6opoB (OKOHHbIX, ABEPHBIX) M OYPHUTYPbI
OTaenka noBepxHocTen

MpoBeaeHne KOHCTPYKTUBHOM M XMMUYECKOW 3aLLuThl
[pEeBECUHBI

BcTpanBaHe CMOHTUPOBAHHBIX YacTel U coeguHeHne
nagenuia

O6cnyxuBaHne getanen u n3genuin

MoparoToBKka v NpoBeAeHUe pecTaBpaLyOHHbIX paboT
ObecneveHvie Ka4ecTBa 1 Npremka

Puc. 1.5. Onucanue npodeccuu B COOTBETCTBUM C

[Mpennucanuem mo odyvyeHuw, § 4

9K3aMeH Ha KBaJM(UKAILINIO TTOAMACTEPhs MJIM KBAIMDUIIMPOBAHHOIO CITEIIMAIACTA.
B pemeciieHHBIX yUMaunIax NpeaycMOTPEHO U3TOTOBJIEHUE IMTPOOHOIM pabOThl yYeHUKA
Ha 3BaHuUe IOAMAaCTephsl.

1.1.3. Iloevimenue xearuuxayuu

HpCZ[HOCLIJIKOfl JJIA TTOBBIIICHU S KBaJ'[I/I(I)I/IKaL[I/II/I 10 CII€MAJIbHOCTU BCEraa ABJIACTCA
3aKOHYCHHas HpO(l)CCCI/IOHa.HbHaH IIOATOTOBKA U JOKYMEHT O ITOJIYYCHUN 3aKOHYECH-



@ Thasa 1. Ipogeccus u pabouee mecmo

ObyuaroLumiics, CAaBLIMIA 3K3aMeH Ha 3BaHMe MacTepa,
a Takke paboTaloLLmii B CTOMSPHON MacTepCKON
[lepeBoobpaboTunKk/KOHCTPYKTOP, CAABLUNNA
roCyapCTBEHHbIN 3k3aMeH

PykoBoasLLnit paboTHUK peMecneHHOro
npeanpusTAs (Hanpumep, cneLmanucT nNo SKOHOMIKe
1 opraHu3aLuy Npou3BOACTBA, CreLnanucT

no opraHv3auum Tpyaa)

PecTaBpatop, caaBLmnii roCyAapCTBEHHbI 9k3aMeH

KoHCTpyKTOp Ha pemecneHHOM NpeanpusTAn,
CAaBLUUIA COOTBETCTBYIOLLMIA 3K3aMeH

PaspaboTtuunk, coaBLuMii COOTBETCTBYIOLLMIA 3K3aMeH
no cneuuansHocTh fepesoobpabotka

BbInyckHMK NPOhECCUOHarbHBIX 1 BbICLLMX y4e6HbIX
3aBeeHUI, U3yuMBLUMI crieayloLlmne yuebHble Kypebl
ApXUTEKTYpa 1 BHYTPEHHSIS OTAenka
MHxeHepHble TexHonorum o6paboTkn ApeBeCuHbI
1 NCKYCCTBEHHbIX MaTepuasnos,

Hanucanvie gunnoma no teme, cBsi3aHHON

C NECHOI1 NPOMBILLNIEHHOCTHIO

Hanucanve gunnoma ans nonyveHus
KBanuduKkaumn ausanHepa .
lMpenopaBaHue B NpodeccroHanbHON LKone

HOro 00111ero odpa3oBaHusl. DTO MO-
KET OBITh TOKYMCHT O IOJIYUCHUU
BTropuuHoii ctyneHu I wiu 11, cneuu-
aJIM3MPOBAHHBINA UM OOIIMIT aTTec-
TaT 3pEJIOCTH.

WMHoraa nepea moceuieHueM yd-
peXIeHUs MO MOBBIIICHUIO KBaTUpu-
Kaluy HEOOXOIUMO TIPEIbSIBUTD JI0-
KYMEHT 0 paboTe 1o npogeccuu B Te-
YeHUE OJHOTO MU HECKOIbKUX JIET.

PaznmuuaroT nociieayoiiee moBbi-
1LIeH1e KBaTU(UKALUU, KOPPEKTUPY-
[o11Iee Mocieaytoliee 00ydeHue, mpo-

IOJXXCHUE 00pa30oBaHUS C ILIEIBIO

Puc. 1.6. Bo3amoxxHOCTH TPOIOIIKEHUST 00pa30BaHMS

. JajbHeiero npodeccuoHaIbHOTO
C LEJIbIO JAJIbBHEUILIETO HpO(beCCI/IOHaJ'[])HOFO pocTa

10 IPOMECCUU «CTOJIAP»> pocra.
o JIVNTIOMUPOBAHHbII Qvnnomu- JvnnoMmpoBaHHbIA
o WHXeHep, cneyuanuct
CaM%(;Té’:TTHeJl-IKbH o Koncrpykrop- no cnglf:;:'ldguocm L [QEEEL 171517 o akoHOMKE Olll’FaHmaLlMM
npeanpuaTMs BECZERAIOR JepesoobpaboTka 1 OpraHuaL (EKOHER) fiepeBoobpabarsiBaioLLero
[\ ngaB cTBa aunsavHep NpoW3BOACTBa, Npenogasaternb
pOM3BOA B MPO(ECCUOHANLHOM LUKOME
Ul GOy 4O Yy U Yy Ul VI
BbicLLge TEXHUYECKOE y4eBHOe 3aBefieHne
N YHYBEPCUTET
CpepHee TexHnueckoe Obueotpa- .
PemecnetHas cneLiansHoe yueGHoe Ortpacnesas 3oBatenbHast cv%%‘;%’:ga .
wikona yebHoEe akagemust criewuanManpoBaHHas
3Zaeneuwe 3aBefeHre an S TMMHa3us
U O CCEy ©© =y @ <EUuIllly NS

MpodeccnonHanbHasn

MpeanpuaTua n npoceccrmoHanbHbIe WKOMbI R e

O6ueobpasoBaTenbHas WKona

Puc. 1.7. O630p Bo3MOXHOCTEl 0OYIeHUS U TTOBBILIIEHUS KBATUMDUKAIINY TIO CTIEIIAAITh-
HOCTH «IepeBOOOPabOTKa»



1.2. IIpednpusmue J

ITocnenyomee nosbimenue Kaanupukanuu. [Tpon3BoaUTCS MO0 OKOHYAHUU O0yYe-
HuUs. 3HaHUS B BbIOpaHHOI 00JacTU KBaaU(MUKALUK YIVIYOJISIIOTCS M CIIeMaIu3upy-
I0TCS, TEM CaMbIM IOBBIIIACTCSI MPOMECCUOHANIbHBINM YPOBEHb ITOAMACTEPhS.

Koppekrupyromee nocienyiomee odydenne. OHO OpUECHTUPOBAHO HA TEXHUYECKOE
1 9KOHOMMYeckoe pa3Butre. [1o ero okoHUaHuM 00yJaloIKecs TOJKHBI YMeTh pabo-
TaTh B COOTBETCTBUM C YPOBHEM TEXHUUYECKOI'O Pa3BUTUS Ha CETOMHSIIHUNA EHb.

IIponokenue 00pa3oBaHus C HEIbI0 JajbHelIero npodeccHoHAIbHOro pocta. [e-
JIaeT BO3MOXHBIM MPO(eCCUOHATBHBIN POCT 10 KBaIM(UKAIIMU MacTepa, TeXHUKa
WA MHXeHepa. s npomokeHuss o0pa3oBaHUs C 1Liedblo AajibHelero nmpodec-
CHOHAJIBHOTO POCTa MpeaycMaTpUBaeTCsI MHOTOJICTHSISI MpodecCuoHaIbHas TIpaK-
tuka (puc. 1.6).

1.2. MNMpeanpusatue

ITpennpusTue — 3T0 XO34HUCTBEHHAsI €IMHMIIA, KOTOpasi MPOU3BOIUT TOBAPhI WU yC-
JIYTU ISl yIOBJICTBOPEHUS MTOTPEOHOCTEM JI0OACH 1 MOCTaB/SACT 3TU TOBAPhI U YCIYTHU
Ha PBIHOK.

1.2.1. Opeanusauyuonnas cmpykmypa

[IpennpusiTue COCTOUT U3 MHOXECTBA Oopra-
HU3AIIMOHHO pa3IeJIcHHBIX MEXIY COOO0I Ya-
creil. Ix ob1iieit 1esbto SIBIsIeTCsl JOCTUKe-
HUE MaKCUMaJIbHOM MPOU3BOAUTEIbHOCTU U
MMOJIyIeHNE MaKCUMAaJIbHBIX IOXOIOB B pe-
3yJIbTaTe COOCTBEHHOM XO3SIMCTBEHHOM J1es-
TeJIbHOCTU. B 0CHOBHOM paznuyaior cgepbl
3arOTOBKHU, TEXHOJIOTMICCKOTO TUIAHUPOBA-
HUSI, N3TOTOBJICHUSI, YIIPABJICHNS KAUECCTBOM,
MPOAaXU U BHYTPEHHEN aAMUHUCTPALIMH.
Pazmmunbie 3agaun Ha MajioM TIPEATIPH-

Kommepyeckuit
otaen
Byxrantepus

PykoBoguTens
npeanpuATUA

TexHnyeckuit otaen
[nanupoBatye pabot
Paspabotka
TEXHOMOTMYECKOro npoLiecca

—

SITUM PELIaloTCsl YaCcTO OJHUM YyesioBekoM. Ha MMaCTeP 1 Macrep 2
6 ngﬁ;ﬂ’gﬁ: CTaFEO‘-IHbIVI Lex

0JIe€ KPYIHBIX IPEANPUATHAX 3a1a4U pella- o6paBori nosepYHOCTH knaz
IOTCS Pa3/IMYHBIMU OTJEIAMU B 3aBUCUMOC- M M
TU OT Ha3HauyeHus otaena. s Toro 4roosl
(upma, umeromas caMoCTOsITeIbHbIE OTAE-
JIbl, MODJIa 6ecniepeO0MHO paboTaTh, KOMITE- = A4

| MogmacTepbs | Mogmactepbs

TEHLMS U KPYT OTBETCTBEHHOCTU COTPYIHU- - -
KOB JIOJIKHBI OBITh YETKO OTPETYJIUPOBAHBI.
JlomxHa ObITh CO31aHA TAaK HA3bIBA€Masi Opra-
HU3aLMOHHAas CTpyKTypa (puc. 1.8). AV A4

OpraHu3alMoHHasl CTPYKTypa YETKO yC-
TaHaBJIMBAET 3aMa9u, 00JIACTH KOMIICTEH-
IIMU ¥ OTBETCTBEHHOCTH KaXKIOTO OTAEIBHO-
ro coTpyaHuka. Tem caMbIM OHa TakKXe pe-

YYeHUK Npon3BoaCT-
BEHHOro 06y4eHws 1

| Y4eHunK npon3BoACT-

BEHHOrO 06y4eHs 2

Puc. 1.8. OpranuzanmonHasi CTpyKTypa

MPEATPUSITUS
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CYJIMPYET UePAPXUUECKYIO CTPYKTYPY IPEAIPUSITHS, yCTAHABIMBASI KOMIIETCHLIMIO IIPU -
HSITHS pEIICHUI U OTIaYn pacrnopskeHnii. CaMast MaJieHbKas OpraHMU3allMOHHAsT ey -
HULA TIPEANPUITUS — 3TO padbodee MecTo. [ToamacTepbsi, KBaaupulMpoBaHHbIE pado-
yye, MacTepa, a TakxKe YUYeHUKU UMEIOT pabouue MecTa U JOJKHbBI OTBETCTBEHHO BbI-
TIOJTHSITh TIPEANTMCAaHHBIC MM Ha TIPEANIPUITUN 00s13aHHOCTH. Ha GobIImX TIpeapus-
THUSIX HECKOJIBKO Pab0o4rX MECT OOBbEAUHSIOTCS B OTACIIbI.

1.2.2. Ilomewenus, obecnevusaroujue HOpMAaAbHYI0 0esMeAbHOCHb
npeonpusamus

IIpu nmnaHupoBaHUU 1 0OOPYIOBAHUU JAEPEeBOOOPAOATHIBAIOIIETO MPEANPUSITUS B OC-
HOBE JIOJDKHO CTOSITh CO3MaHNE ONTUMAIbHBIX TEXHOJOTMIECKIUX MapIIpyToB. Tpedye-
MBIl MAIIMHHBINA MMapK JOJDKEH OBITh OPUEHTUPOBAH Ha TEUCHUE TEXHOJIOTUUECKOTO
npouecca. Jlisg TpaHCHOPTUPOBKY BHYTPU MPEAIIPUATHUS U IIPOMEXKYTOYHOI'O XpaHe-
HUSI JOJIZKHO OBITh TIPEAYCMOTPEHO TOCTATOYHO MecTa. Pa3mMephl 1 ItaHMpOBaHUE pa3-
MEIICHUST MaIlIMH 1 000PYIOBaHMS 3aBUCSIT OT THITA TIPOM3BOACTBA W YHCJIa COTPYIHU -
KoB. HopMmoii 1u1st 01HOTO MpeAnpusTus ¢ 8 pabOTHUKAMM IIPUHSITA BEJIMYMHA TUIOLIA-
1mu npenrnpusttrst oT 100 mo 120 M? Ha cOTpyaHMKA.

Hanuuwne cieayrommx ITOMEIICHUI SBISeTCS HEOOXOAUMBIM YCIOBUEM IJIST HOP-
MaJIbHOM JesITeIbHOCTU npeanpusatus (puc. 1.9):

e  TEXHOJOTMYECKUE,

e CKJIAICKue,

e  OBITOBHIC,

e oducCHBbIE,

e TEXHHMYECKUE,

e 0CcO0Oro HazHAuCHMUS.

CaMble BaxXHBIC TTPOM3BOICTBCHHBIC
TMTOMEIIEHNST — 3TO MAITMHHOE OTACJICHNE 1
ImoMellleHue MacTepckoii. B momemeHnuu
MAacCTepCKOIt TIpON3BOASITCS pabOTHl Y CTO-
JISPHOTO BepcTaKa MJIM MOHTaXXHBIe pabo-

I CTaHO4HOe NnomelleHne

PacnunusaHxue 1 U3rotoBneHne 3aroToBok

Otpeska no Anvxe

CrporaHue

dpesepoBaHue

pon3BoACTBO coeanHeHNi

W3roToBreHve oTBepCTUii M NasoB

O6LumBKa NOBEPXHOCTEN (haHEPOW 1 HAHECEHWE MOKPLITUI

O61uMBKa KaHTOB (haHepoi 1 HAHECEHNE MOKPbITHIA

| Momewenue mactepcxoii

ToaroToBKa K TEXHONOTMYECKOMY MPOLIECCY, HANPUMED pasMeTka

MoHTax 1 ycTaHoBKa (yPHUTYPbI

YucTosas 0bpaboTka, Hanpumep 3a4ncTka HEPOBHOrO
Kpasi U pyYHOE LUNMdoBaHe

lNoaroToBka Anst 06paboTky NOBEPXHOCTH

I MomeLeHus ans o6paboTkm noBepxHocTen

MoprotoBka K HAHECEHMIO Naka

MopeHue, naTuHnpoBaHue

'pyHTOBKa, NakMpoBaHue

pomacnvBaHue, NpoMbIBKa

MpomexyTo4Hoe LWwnndoBaHue

Cyuka

Puc. 1.9. TexHojoruueckue moMeuieHus
CTOJISIPHOTO TIPEANPUSITUS

Tbl, B CTAHOUHOM OTAEJICHUU PadOTAIOT HA
CTallMOHAPHBIX CTaHKaX. B cTaHOYHOM 11IExe
MOTYT OBITh YCTAHOBJICHBI, HAIIPUMED, Jie-
COMUJIbHBIE, CTPOTajibHbIEe, (pE3epPOBOU-
Hble, CBEPJUIbHBIC W MIIMGOBAJIbHBIC
CTaHKM, Ha KOTOPBIX IPEBECUHY U Apyrue
MaTepuabl U3 IepeBa pa3pesaroT, CTpora-
10T 1 (pe3epyloT, CKIEUBAIOT, HAHOCST Ha
HUX MOKPBITUS Y MOATOTABJIUBAIOT WX JJISI
nocieaHei craauu MoHTaxa (puc. 1.10).
B nomeleHun MacTepcKou usnenus ¢
TMOMOIIBIO PYYHOTO W TIEPEHOCHOTO DJIEKT-
pUUYECKOro MHCTPYMEHTA MOJArOTaBIUBAIOT
JUU11 00pabOTKU MTOBEPXHOCTU U COCTUHEHUS
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Mexay coboii. K rmoMeneHusiM, B KOTOPBIX POU3BOAUTCSI 00paboTKa IOBEPXHOCTH,
OTHOCSITCSI, HAalIpUMep, IIOMEILECHUS AJIs1 TOATOTOBKY, KaMepa JJIs OKpalllMBaHUs pac-
MbIJICHUEM M CYIIWIbHAS KaMepa.

CkI1azcKue ITOMEIIeHUS CITyKaT IJIsl XpaHEeHUS UCITOJIb3yeMBIX MaTepranoB. Ham-
JIexariee XpaHeHUe OIS P KIBAaeT KAUYeCTBO MaTePUaJiOB M TOTOBBIX M3aeanii. Omac-
HBIC U1 3I0POBbS MaTepHaTbl TPEOYIOT COOIIONCHMS OCOOBIX MeP ITPEIOCTOPOKHOC-
. Paznmyaior cKiragckue IMoMEIIeHUS CICAYIOIICTO Ha3HAYCHMS: IJII XpaHCHMS Mac-
cMBa JiepeBa, JOCOK, (paHepbl, MCKYCCTBEHHbBIX MAaTePUAJIOB U IJIaCTMAacC, MeOelb-
HOI1 (DypHUTYPHI, JTAKOB, FOTOBBIX U3EJIMI, a TAKXKE CKJIAM JUIS LIEIbl U AePEBSIHHbBIX
OTXOJIOB.

B cooTBeTCTBUM € pacropsLKeHUEM O paboumrx MeCTax peMeCICHHbIE MacTepCKUe
JIOJIKHBI OBbITH 000PYIOBaHbI HEOOXOIUMMBIM KOJIMUECTBOM OBITOBBIX TTOMEIICHUIA.
WX cocTosiHMe M XapaKTepPUCTUKU periaMeHTUPYIOTCs B JIMpeKTuBe 0 pabouymnx Mec-
Tax (ASR). K ObITOBBIM MOMEIIEHUSIM OTHOCSITCS AylLIeBbIe, MTOMEILIEHUS s OTAbI-
Xa, pa3aeBaJIKM U TyaJeThl.

OducHbIe MTOMEIIEHUS CIIy>KaT IUIST TIOATOTOBKHU K paboTe M IJIaHUPOBAHUS, CO-
CTaBJICHUSI KOHCTPYKTUBHBIX YepTEKel, OYyXTaJITepCKOTO yueTa M IIeperoBOpPOB ¢ K-
eHTaMHU. B 3aBUCMMOCTH OT pa3Mepa MpearmpusITHS UCITOIb3YIOT OTHO MW HECKOJIBKO
o(rcHBIX moMeleHM. PaznmmuaroT oprucHBIC TOMEIICHNS 1Tl PYKOBOACTBA IIPEATIPH -
SITUSI, YIIPaBJICHUSI ¥ TTOATOTOBKY K TIPOU3BOJICTBY.

MomeLleHne Ansa cyLuku

OdbucHble MomelleHne
nomeLleHus > 06paboTKM NOBEPXHOCTN

@»
o

MepBbiit 3TaX — pacnonoxeHne MacTepcKnx

MatumHHoe
oTAeneHve

[ywesas

Tyanet
KomHara
Ans nepcoHana

Cknap Ans XxpaHeHus
haHepsbl 1 LWNOHA

MonynoaBanbHOe NoMeLleHne C KOTeNbHON, GLITOBLIMU U CKITaACKUMU MOMELLEHUSIMU

Puc. 1.10. [TomemeHust, odecreyrBaroIie HOPMaJIbHYIO IeITEIbHOCTb CTOJISIPHOTO MPEeI-
MPUSITUS B PACITOJIOXKEHUN, OPUEHTUPOBAHHOM Ha IOCJIEIOBATEIBHOCTD BbI-
MoJIHEHUs paboT
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B TexHnueckux moMenieHmsX yCTaHABIMBAETCS TEXHUYECKOe 000pyaoBaHUE, TIPU
3TOM MOTYT MCXOJUTh U3 KJIacca MOKapHOM OMAaCHOCTH WJIM OITACHOCTH JIJIsI 3I0POBBSI.
PaznuyatoT cienyrolirie TeXHUYECKUE MOMEIIEHUs: TOMOYHbIE, KOMIIPECCOPHBIE, TTO-
MEIIIEHUST JUISl OTCAChIBAHUS U XPAHEHMST OMTUJIOK U CTPYKKU. VX cocTosiHMe U xapak-
TEPUCTUKM PETJIAMEHTUPYIOTCSI B COOTBETCTBYIOIIMX TEXHUYECKUX JUPEKTUBAX U 3a-
KOHOJIATEJIbHbIX TTPEIMUCAHUSIX.

K crennanu3npoBaHHBIM OMEIICHUSIM TIPEATIPUSITUSI OTHOCSITCSI, HATIPUMED, Jie-
MOHCTpAIIMOHHBIE W TIEPeroBOpHbIE TToMelieHnsT. OHM CITyXart /IS Pe3eHTAIlK TTPO-
NYKIUA U KOHCYJIbTALUIA C KJIIMEHTAMU.

1.2.3. 3amuma om necuacmuoix cayuaes Ha pabovem mecme

J1s1 3aLIUThIl COOCTBEHHOIO 3[0POBbs U IIPeIOTBPAILeHUsI HECUACTHBIX CIyJyaeB Aeii-
CTBYET CJAELYIOLIMIA TPUHLIMIIL:

| Be3onacHocTb nNpu cobnopeHn Nopsaka U YNCTOTbI |

Be3omacHOCTE mocTUTaeTCd BEITTOTHEHUEM [Ipeancannii 1o mpeaoTBpaIieHUIO
HecyacTHbIX ciaydyaeB (UVV), a Takke KBaauduUUUpOBaAaHHBIM IIPUMEHEHUEM IIPO-
MBIIIICHHOTO MIPeIOXPaHUTEIBHOT0 000pynoBaHus (puc. 1.11) 1 HoIlleHUEM CpeCTB
MepCOHaIbHOM 3amuTH (puc. 1.12).

Oco0y10 OCTOPOXKHOCTb CJIEAYET COOIIO-
JIaTh TIPU paboTe C SITOBUTHIMY UJTU OTIACHBI -
MM BellecTBaMM. HewncrnpaBHble TpUOOPHI,
MHCTPYMEHTBI U CTAHKU HE JOJIKHBI UCTIOJIb-
30BaThCS.

ITopsimok Ha paboyeM MecTe 3alluIIaeT
CTaHKM, MHCTPYMEHTHI U MaTepUaIbl OT I0-
BpexaeHus. HarnmsimHocTh n30aBisieT oT He-
HYXXHOTO TTorcka. Ha cTpouTeabHBIX I1J10-
1IaJKaX CHMKAETCSI OMACHOCTD MaJCHUs MH-
Puc. 1.11. TTponssoxctBeHHoe npegoxpann-  © 1 PYMEHTOB. ['psA3b, MBI M OMMJIKH YXY LA~
TeJIbHOE 0GOPYLOBAHUE 10T (DYHKIITMOHMPOBAHUE U ICMCTBUE CTAHKOB
Y UHCTPYMEHTOB. [ToaToMy HE0OX0IUMO pe-
TYJISIPHO TIPOBOIUTH TEXHUYECKOE OOCITY XM~
BaHWE CTAHKOB M MHCTPYMEHTOB, YUCTKY U
MPOBEPKY IMPeI0OXPaHUTEIbHBIX PUCIIOCO0-
JieHuit. Yucrora Ha paboyeM MeCTe MOBbIIIA-
€T Ka4eCTBO TPOAYKIINH.

1.2.4. Opeanuzauus
npouszeodcmea

OpraHI/I3aL[I/IH IIpOMU3BOACTBA OXBATbIBACT
BCE TIPOM3BOACTBEHHbIE Tpolecchl. Ciona
OTHOCATCA: YIIPAaBJICHNEC (I)I/IHchaMI/I, TIia-
Puc. 1.12. TTepcoHanbHbie Cpe/ICTBA 3AIIUTHl  HUPOBAHUE MEP KaIPOBOI IMOJUTUKU, VC-
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MOJTb30BaHWE CTAHKOB U 000PYIOBAaHMS, MAPKETHHT, 3allUTa OKPYXXAIOIIEH Cpelbl,
3aKyIlka MaTepuayioB, COCTaBJICHME OTYETHOCTH, peKaMa, yIpaBjeHUe KaueCTBOM,
pa3paboTKa TeXHOJOTMYeckKoro mpoiiecca. OpraHu3aiusi TPOM3BOACTBA OXBATHIBACT
IJIAHUPOBAHNE, YNIPABJIEHHE 1 KOHTPOJIb.

1.2.4.1. Ilranuposanue

W3srorosieHne oopabaThiBaeMbIX U3ACINI TIPOUCXOAUT B TJOTMYECKOM MOCIEA0BATEIb-
HOCTHM B COOTBETCTBUM C OIPEACICHHBIMU ITallaMU U3TOTOBJIEHUS. B HeOombIIUuX 1
0003pUMBIX PEMECIICHHBIX TIPEANPUITUSX BCE STAIThl U3TOTOBJICHUS YacTO MPOM3BO-
JISITCSI OMHUM PabOTHUKOM. Ha IIpOMBIILIJICHHBIX IPEANPUSTUSIX PAOOUMIA IIPOLIECC YeT-
KO pasniesieH, W 3/1eCh UMEET MECTO COOTBETCTBYIONIAS CIIEIIMATA3AIINS.

7151 TT03TAITHOTO M3TOTOBJICHUSI HEOOXOAUMBI PAa3IMYHbIC CTAHKM U MHCTPYMEH-
Thl. [1o3TOMY A€Tajib IPU IIPOU3BOACTBE AOKHA ObITh MHOTOKPATHO TPAHCIIOPTUPO-
BaHa OT OJTHOTO CTaHKa K IPYTOMY MJIM OT OJTHOTO TTPOU3BOJCTBEHHOTO y4acTKa K Ipy-
romMy. TexHonOrMYECKUIA MPOLECC J0JKEH OBITh pa3padoTaH TaKUM 00pa3oM, UYTOOBI
HE BO3HUKAJIO «y3KUX MECT» WJIA PaObOThI BXOJOCTYIO.

Pa3paboTka TeXHOJIOrHYECKOT0 MPOLecca COCTOMT B OCHOBHOM M3 Tpex 0o0JacTeit:
00paboTKa 3a/aHuii, TUITAHUPOBAaHUE TTOTPEOHOCTEM U IJIAHMPOBAaHKME PabOUYEro TeX-
HOJIOTUYECKOIO IIpolecca.

O0pa6oTka 3aganmii. /17151 00pabOTKM 1 yueTa 3aJaHNii KOHEUHBIN TIPOAYKT pasiessi-
€TCA Ha KOMIUICKTYIOIINE U3NENNA U MO3U-
LIMSIM [IPUCBAMBAIOTCS COOTBETCTBYIOILIME I
Homepa. KoMmiekryiomee nsmenmne — 310
WHIVBUIYAJIbHBI KOMITIOHEHT U3ACIIUs, KO-
TOPBIIA U3rOTABJIMBACTCS OTAEIBLHO OT APYIUX
yacteit. Cioga oTHOCATCS MOTy()adbpuKaThI,

KoHeuHoe uspenve
LLikad ans BecTGONs U3 BULLHK

KomnnekTytowee
nagerive

MMo3. 1.1. Bepx wwkada

KOTOphIe OyayT oOpabaThiBaThCs Jajiee WIn Komnnexryiotiiee
vanenvie 1 MMoa. 1.2. [Hnwe wkada
BCTPauBAaThCsl B U3AEJIUE, HATPUMEDP CTEKJIO e
INo3. 1.3. bokoBasi cTeHka
WM MPaMOpPHbIe TacTuHbI (puc. 1.13).
[Mo3. 1.4. Monka
ILnanupoBanne morpedHocTeii. Ecou 3a- s, 1.5 2EnlEER @EHE
JIaHUE COCTABJIEHO, & KOHEUYHOE U3JEJInue
pa36I/ITO Ha KOMIUICKTYIOIIMEC 4YaCTH, TO Ha | KomnneKTyméuee Mo3. 2.1. BokoBas YacTb
vagenve

OCHOBaHWUM NMEIOIINXCS JTaHHBIX COCTABIIS -
I0TCS MacIITaOHbIe pabouure yepTexku. OHu
JIOJKHBI COIePKATh BCE pa3Mephl, JaHHbIE
o Marepuajax, QypHUTYPE ¥ ITOBEPXHOCTSIX.

BbIABMXHOM ALK IMo3. 2.2. MepeaHss YacTb

Mo3. 2.3. 3agHsis YacTb

Moa. 2.4. [Huwe

C MOMOLIBIO 3TUX JAHHBIX COCTABISAIOTCS S e Mos. 3.1. Nnanka pysu
crienGUKALNT U3NENUIl U MATEPUATIOB. e Mos. 3.2. [lpowexyrosan
IpuMeHeHne CTAHKOB WU CIelMalbHbIX Mos. 3.3, Busr
MHCTPYMEHTOB YCTAHABIMBAETCS B CIIELM- Kommnextyowee

(buKanuyu 3aroroBok. Il1aHupoBaHue 1O- flo3. 4.1. ..

TpeOHOCTHU B paboueli cuiie 1 paboyero Bpe-
MEHM TaKKe OTHOCHUTCS K IUIAHUPOBAHUIO
noTpedbHOCTEe.

Mo3. 4.2. ....

Puc. 1.13. Pa3ouBKa n3nesans Ha COCTaBHbIE

netanu (mpumep)
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3anpoc knveHTa
1 KOHCYNbTauum

&

PaspaboTka
npoekTa

RS

MnaHupoBaHue npousBoAcTBa

1. ObpaboTka 3agaHus

2. MnaHvposaxve
notpebHocTei

3. MNnaxuposaHue
TEXHOSIOrUYEeCcKoro

npouecca
I'InaHMpoaane TeXHONorn4yeckoro npouecca

Ne [O6pacts Jran
paboTbl

1. [ PacnunodHble CHATb Kpom

paboTbl C CbIPbEBOTO N1eCo-
marepuana, pacnu-
TWTb Ha AOCKM, OTpe-
3aTb Ha 3a1aHHyI0
AnMHY

VHCTpyMeHTbI, Bpewms,|
CTaHKW MUH.

KpyrnonunbHbii cTaHok 50

w
&

8 C1goranbnb\e BuIpoBHATL NoBepx- | yroBanbHo-CTPOranbHbli
200Tb! HOCTb, KDOM! CTaHOK

CrporaTb 70 onpefe- [ PeficMycoBbIl CTaHOK

TIEHHOM TOMUWHbI

wlw

3 C1goranbnb\e
paboTh!

YnpaBneHve npoM3BOoACTBOM

Henocpenc@ é’

WN3roToBneHve n3genna
C KOHTpOneM Kayectea

1. MoaroToska paboyerg,
K BbINOSHEHWIO
npousBoacT- @‘
BEHHOIO \ ‘

3agaHua N (
2. WsrotoBneHue IQ'V

B mactepckon
"
CTaHO4YHOM Liexe

3. MocTaeka,
MOHTaX
1 KOHEYHbIN

| KOHTPOIb

Puc. 1.14. ITpon3BoACTBO 1 MJIAHUPOBAHUE

IInanupoBaHue TEXHOIOTHYECKOTO MPOLECCa
OITMCHIBACT TIPOU3BOJCTBO M3C/INS KaK Bpe-
MEHHYIO TI0C/IEN0BATEIbHOCTD OTACIbHBIX 3Ta-
OB U3roToBieHust. OHO CONEPKUT, B COOTBET-
CTBHM C M3TOTOBJICHUEM KOHKPETHOTO KOMII-
JIEKTYIOIIIETO U3ACIIYsI, JaHHbIE 00 MHCTPYMEH-
Tax, CTAHKaX U MPOYUX IMPOU3BOACTBEHHBIX
cpenctBax. KpomMe aToro, marorcst ykazaHusl 110
0e30IMacHOCTH TpyAa U 0CO0O0I TEXHOJIOTUU U3-
roTopjieHusl. Ha naHHOM 3Tarie 4eTKO IOACUu-
THIBACTCS 3aIlJIaHUPOBAHHOE BPEeMsT Ha BBITION-
HEHME Kaxa0ro aTarna padotsl (puc. 1.14).

1.2.4.2. Ynpaenrenue

VYrpaBiieHre TPOM3BOACTBEHHBIM ITPOLIECCOM
OCYILIECTBIISIETCST TMOO HAMPSIMYIO PYKOBO/I-
CTBOM TIPEAIIPUSITHS, INOO YITOTHOMOYCHHBI -
MU PYKOBOJCTBOM MPEINPUSTHUS CITCLIAATIC-
TaMU WIKA OTAeAaMU. YIIpaBjieHe OXBaThIiBa-
€T BCE 3TAITbl TEXHOJIOTUYECKOTO TIpoliecca 1
HEO00XOAUMO IS TOTO, YTOOBI 00€CIIeYnTh O/ -
HOBpPEMEHHYIO 00pabOTKy HECKOJIBKMX 3aKa-
30B C TOUYKM 3pCHUS MaTepUabHO-TEXHUUEC-
KOro CHaOXeHHUsI, a TakxKe OecrepedoiiHyIo
paboTy COTPYIHMKOB Ha BCEX dTAIlax MPOU3-
BOJCTBEHHOTO TIpoliecca.

Ha GonbImx nmpeanpusiTUsIX U3rOTOBIIE-
HUE 1 IPOMEXKYTOUHOE XpaHEHE KOMIUIEKTY-
FOIIUX U3ACTNI KOHTPOIMPYIOTCS C ITOMOIIBIO
DJIEKTPOHUKU. TeM caMbIM rapaHTUpyeTC,
YTO K MOMEHTY 3aKJIIOYUTEILHOTO KOHEUHOTO
MOHTaXa BCce KOMIUIEKTYIOIIE OyIyT M3Tro-
TOBJICHBI BOBPEMSI.

1.2.4.3. Konmpoab u obecneuerue
Kauecmea, ynpaeieHue
Kavecmeom

KoHTposb Gosibllie HE OrpaHUYUBAETCS TOMb-
KO TTPOBEPKOI KayecTBa KOHEUHOTO MPOIYK-
ta. KoHTpoJIb pacnipocTpaHsieTcs: Ha obactu
cepBuca, MPOU3BOJCTBA, OPraHU3aLIUIO U pa-
60THUKOB. KOHTpO.JIb KayecTBa 1 obecneyeHne
Ka4eCTBa SIBJISTIOTCS OTIPEeISIIONINMU (PaKTo-
pamMu MIPOM3BOACTRA.



1.2. IIpednpusmue

KOHTPOJ1b KAYHECTBA
MapketuHr  MpoekTrpoBaHne

KouTposab KauecTBa npoBepseT, BBITOTHS- W UCCNENOBaHNS  NPOfYKTa
p POBEPSICT, poy
pblHKa 1 €10 MOHTaX
I0TCA JIN BCE 3aJaHHBIC Tpe6OBaHI/IH 10 Ka-
TNukeugaums lMnanmnposaHue
yecTBY. TpeGoOBaHUS MO KaUueCTBY 3a1al0TCS e n Tehsonosecios
o obopynosanme
B HAallMOHaJIbHbIX, OGMCCBDOHCMCKHX CTaH-
JapTax ujin CTaHaapTax ISO, COOTBETCTBY- MC”n%ffng”e
IOIINX 3aKOHAX WJIN B CIICIIMAJIbHBIX Tpe60- KauectBO
Cepauc WaroToenexne
BaHUAX ITOKYIIaTCIA. le/l 9TOM pasjanyaroT ggg_’l‘;‘)m:g:ag NI okasaHue yenyr
M3MCPUMBIC, NUCUUCIMNMBIC 1 OLICHUBACMBIC
NPU3HAKK KAauecTha. g .
B 3KCnnyaTauyio KonTpons

le/l HN3MEPUMBIX IIpU3HAKaX KayeCTBa
PEYb UICT, HAITPMUMEP, O KOHTPOJIC TOITYCTH - Mponaxa my;l;al(:::ﬁe
MbIX pa3dMEpOB MJIN BBINIOJTHCHUUN TpeﬁoBa-
HUI 110 TEIJIO-, 3BYKO- U BJIaro3aiiuTe.

HpI/I HNCYNC/IMMBIX TIpM3HaAKaX KauyeCTBa
TOBOPAT O KOHTPOJIC TpeﬁyeMoro KOJIn4e-
CTBA U3JEIUA.

I1on onenuBaeMbIMu IIpU3HaKaMM Ka4yeCTBa IMTOHMUMAIOT, HAIIPMUMEP, OLICHKY COpTa
MAacCUBHOU OPEBECUHBI NI KPaCoOTy pUCYHKa IIITOHA. Takas OII€HKa, KakK IIpaBUJoO,
BO3MO2Ha TOJIbKO KBaJll/I(I)l/ILll/IpOBaHHbIMl/l cricaarcrtaMu.

BarotoBka

Puc. 1.15. ®akTophl obecreueHUsT KayecTBa

OBECMNEYEHME KAYECTBA

Tak Kak MOHSATHE KauyeCTBa CErOMHSI OTHOCUTCS KO BCEM O0JIACTSM IPEAIIPUSITUS, TO
HEOOXOIUMO TIJIAHMPOBATh M OPTAaHM30BLIBATE MEPOIIPUSITHUS IT0 KOHTPOJIIO KauyeCTBa.
OCHOBHOI1 LI€JIbIO IIPU 3TOM SIBJISIETCS IMOBbIIIEHWE KayecTBa (puc. 1.15). BcemupHo
M3BECTHAsl CUCTeMa 00eCIIeYeHMSI KayecTBa — 3TO YIIpaBJIeHUE Ka4eCTBOM B COOTBET-
creuu ¢ DIN EN ISO 9001.

Cucrema yrpaBeHUsI KAaueCTBOM OXBaThIBAeT 00JIACTU OIpeAeIeHUS LieIeil Kaue-
CTBa, IOJArOTOBKY PECypPCOB, (pOpMUPOBaHUE JTOKYMEHTOB U JaHHbIX, PeaInu3aluio IIpo-

I MocTosiHHOE yny4duieHne cuctemMbl yrnpaerneHnsa Ka4ieCTtBoM

OTBETCTBEHHOCTb
e — — — — — pyKOBOﬂ,CTBa
% KnueHT

KnueHt YnpasneHue Nsmeperme, Ynosnet-

aHanus g —
ecypcamu BOpeHne
pecyp 1 ynyylieHue P

3asBka 3 ﬁ PesynbTaT

Tpebo- Peanwaauvm
BaHMs npoaykTa | IPOBYKT =i

=i YCTAHOBIIEHNE = i [/IHCDOPMALNS
CTOMMOCTH

Puc. 1.16. Mojesib OpUEeHTUPOBAHHOM Ha MPOLIECC CUCTEMbI YIIPABJIEHUsI KAUeCTBOM



@ Thasa 1. Ilpogheccus u pabouee mecmo

I Mnanuposats — BbinonHsaTs — MposepsTs — [leiicTBOBaTL

I Mnannposats (Plan)

YcTaHoBneHue Lenei 1 npoLeccoB, KOTOpbIE
HeobxoanMbl AN [OCTWKEHUS Pe3yrnbTaToB
B COOTBETCTBUM C TpebOoBaHUAMYM NoKynaTens

BeinonHaTe (Do)

OcyLLECTBrEHIE MPOLECCOB

I IMposepsTb (Check)

KoHTponb 1 usmepeHve NpoLeccoB 1 U3nenun

[evictBoatb (Act)

MpumeHeHre Mep No NOCTOSHHOMY YNy4LIEHUIO
npon3BoAnTENbHOCTM NPOLEeCCoB

Puc. 1.17. Meron PDCA

IYKIIH, YIIpaBJIeHUE IIpolieccaMu, ooyde-
HUE COTPYIHUKOB, 3aKyNIKy MaTepHUaliOB,
MapKUPOBKY MPOIYKIIUN U MEPOIIPUSITHSI IO
ee yayumeHuto. ObecrneucHre KauecTBa
OoJIBIIIE HE SIBJISICTCS 3aHadyeil TOJIBKO PYKO-
BOJICTBA MPEAIIPUATHUS, a pacCMaTpUBaETCs
KaK 00SI13aHHOCTh BCEX 3aHSITHIX Ha IPOU3-
BOJICTBE JIIOACH.

OCHOBHOI1 11eJIbI0 00ecreyeHns Kaye-
CTBa SIBIISICTCS TOCTVIKCHHE MOKYyIaTeJIeM
MaKCUMaJbHOTO YIOBJICTBOPECHUS OT KyII-
JIEHHOTO TPOJAYKTa, 3TO TOoJydyaeTcs Mpu
BHIIIOJIHEHUY TTOXKEJIaHWN MMOKYIIATes C
COOJTIOICHMEM TEXHUIECKUX CTAaHIAPTOB U
npaBulI.

KauecTBo — «3TO KOraa BO3BpalLaeTcsi MoKynartenb,
a He ToBap»

DIN 9001 npennaraet mist JOCTUKEHUS 3TOM LIEJIM MOJIEIb, OPUCHTUPOBAHHYIO Ha
MPOLIECC CUCTEMBI YIIpaBIeHUs KauyecTBOM (puc. 1.16). OpreHTUpOBaHHAs Ha IIPOLIECC
Mozeb paboTaeT B cooTBeTcTBUU ¢ MeTogoM PDCA (puc. 1.17).

Eciu npennpusitie peniacT BBECTU CUCTEMY YIIPABJIEHUsI KAYECTBOM B COOTBET-
crBuu ¢ DIN EN ISO 9001, To 3T0 MOXKeT OBITh TOATBEPXKIACHO CepTUPUKAIINECH, TIPO-

BEJICHHOM YIIOJIHOMOYCHHBIM OpPraHOM.

3A0AHNA

1. OO6BsicHUTE, TTOYeMy TIpodeccust CToJIsIpa SIBJISIETCsS] Pa3HOCTOPOHHEN?
2. Yro moHMMAIOT MOJ ABOIHOI cucTteMoii o0ydeHust B [epmanun?
3.  OOBsCHUTE pa3IUIMs MEXIY ITOCJIEAYIONIUM IMOBBIIIIEHNEM KBaIU(DUKALIUKA U KOPPEK-

TUPYIOLIUM TTOCIEAYIONIUM O0yIeHUEM.

4. O0ocHyliTe HEOOXOIMMOCTh OPraHM3aLMOHHON CTPYKTYPHL.
5. B xakux momemeHusIX, HeOOXOAUMBIX IJIsI (DYHKIIMOHUPOBAHUS CTOJISIPHOTO IIPEATIPH-
SITUSI, TIPOU3BOJUTCS MPOLIECC U3TOTOBIEHUS?



MABA 2

MATEPUAIJTbI
U OBPABOTKA MATEPUAJIOB

B coBpeMeHHOI1 nepeBooOpadaThiBaloleil TeXHUKE 00padaThiBa€TCsl MHOXKECTBO Ma-
TepuajoB, HAIIpUMep ApeBecuHa, haHepa, IPEeBECHbIC M MCKYCCTBEHHbIC MaTepUAaJIbl U
TUTACTMACCHI, KJIESIIINEe BEIIECTBA, CTCKIIO M M30JISILIMOHHBIC MaTepUAIIHL.

PasnbIc MaTepraIbl OTHOM M TOM 3K TPYIITEl MOTYT 3HAUUTEJIBHO pa3IndaThCsT MEXK-
ny coboit. MaTepuaabl MOTYT ObITh TPO(eCCUOHATbHO BhIOPAHbI Y COOTBETCTBYIOIIUM
00pa3oM nepepaboTaHbl TOJAbKO IPU HAJTMYUU [JIYOOKMX 3HAHUM O MaTepuaiax U UxX
obpabortke.

2.1. Jlec

JpeBecrHa — 3TO, KaK MPaBUJIO, BEIPOCIIIEE B JIECY OPTAaHUUYECKOE ChIPhE, KOTOPOE T0-
TOM IepepadaThIBACTCSI U IOKPHIBACTCS 3alIUTHBIMU MOKPBITUSIMU, JIJISI TOIO YTOObI B
JajJbHEMIIeM OHA MOLJIA XOPOILIO U [0JIT0 BBITOJHATH CBOM (pyHKLMU. [IpeBeCuHOM B
00111eM 0003HAYAIOT YaCTH JIepeBa, KOTOPbIE MMPUTOIHBI K UCITOJIB30BaHUIO. B 0OCHOB-
HOM 3TO YaCTH CTBOJIA U B 3HAUMTEJIbHO MEHbIIICH CTEIIeHU BETBU, KOPHU 1 KOPHEBU-
wa. Ho B mpuHLuIe, AeHCTBYET IIPABUJIO, YTO BCE YACTU JePeBa MOIYT ObITh ITOJIHOC-
ThIO UCITOJIb30BaHbI, JIEC HE MPOU3BOJUT OTXOA0B (CM. puc. 2.29).

Jlec — »TO MpUpoaHbII OUOLIEHO3 (JIECOPACTUTENBHOE COODIIECTBO), 9KOCUCTE-
Ma, KOTOpasi COCTOUT U3 PACTCHUI M XKMBOTHBIX. OCHOBHOI 4acTbhIO TOI OMOCHUCTE-
MBI SIBIISIIOTCST ICPEBhsI. B mpeBHEM Jiecy IepeBbs pOCIN B COOTBETCTBUM C TIPUPO/I-
HBIMU YCJIOBUSIMU POCTa, KOTOPbIE HE 3aBUCE/IU OT yejoBeka. Eciu yeaoBeK HaUMHa-
eT YIOpsIIOUMBAaTh, IJIAaHUPOBATh WM YaCTUYHO pa3pyllaTh 3TO XXKUBOE COOOIIECTBO
MpexXe BCEro JJIsi BO3MOXKHOCTH XO3sIICTBEHHOTO MCTIOJIb30BaHUS Jieca, TO JieC CTa-
HOBMTCS JIECHBIMU YTObSIMU WJIU JIECOM XO3SIACTBEH -
Horo HasHauyeHus. B 'epmanun nmpumepHo 98% neca
HaXOIUTCS B XO3SMICTBEHHOM MCITOJIb30BaHUHU. B j1e-
cax caxkaroTcCsl U BbIpalllMBAIOTCSI TAKWE AEPEBbSI, KO-

TOpbIe MOTYT MOCTAB/IATh TEXHUYECKN LEHHYIO Jpe- 34%
BECUHY B IOCTATOYHOM KOJIMUECTBE. e

66%
XBOWHbIE
AepeBbsi

BaxHenwumy nopogamun gpeBecuHbl B epmaHun ABRSioTCS
enb, B MeHbLUEe CTeneHn nuxra n mxetcyra (npumepHo 41%),
COCHa 1 nUCTBEHHMLUA (okono 25%), ay6 (10%), 6yk v gpyrue
NNCTBEHHbIE AepeBbs (NpuMepHO 24%) (puc. 2.1).

OTaenbHble MOpoabl AEPEBLEB, KaK MPaBUio, He 06pasyoT Yu-
CTbIX HacaXpOeHWi (MOHOKYNbTYp), B OCHOBHOM KynbTypa sB-
NETCS CMEeWaHHON MUHAMYM 13 [IBYX MOPOf EPEBLEB (CMe- |  Pyc. 2.1. [loJst OPOJ AEPEBBEB B

WaHHBIA nec). JiecHbIX HacaxaeHusx OPT
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Tabnuua 2.1. Mnowagb necos Ha
3emne

Peruvon, Mnowaps | O6ne-

KOHTUHEHT neca, ceHue, %
MIH ra

Adpurka 637 21

Asuns 551 21

Espona 145 30

CeBepHast 757 33

Amepuka

ABscTpanus 155 18

n OkeaHus

CtpaHbl CHIC | 792 36

IOxHas

Amepuka 882 51

510,1 MIH KMm?,
vnm 51 010 MnH ra

Mnowanb 3emHoM
NOBEPXHOCTM:

Mnowapb mMopei 360,8 MNH KM?,
1 OKeaHoB: nnn 36 080 MH ra
Mnowapb cywm: 149,3 MIH KM?,

unn 14 930 MiH ra
39,19 MnH Km?,
unun 3919 MnH ra

0,3567 MIH KM?,
wnmn 35,67 MnH ra

13 HUX Mowanb
necos:

Mnowaps OPI:

26% Ilec

27%

KynbTypHbIn
naHawadT 47% NycTbiHM
n apyrue
NOBEPXHOCTU

Puc. 2.2. [ioiaap gecoB Ha 3eM-
JIe 110 OTHOLIEHUIO K IUIOLIAAN
IOBEPXHOCTH CYIIIH

10,8 MnH ra
n

19,7 MnH ra
KynbTypHbIn
naHgwacdcT

Puc. 2.3. CocTosiHuE JIECHBIX Ha-
caxnenuii B @PI'

COCTOSAHVE NECHbBIX HACAXKOEHWIA HA 3EMITE

I1nomanb 1ecHbIX HacaxaeHU Ha 3emJie, TI0 MPUOIr-
3UTEJIbHBIM OlLleHKaM, cocTaBiisieT okoJio 4000 MiiH
rektapoB. Ot1o npuMepHo B 110 pa3 GoJibliie ruromanm
®PT (taba. 2.1). Okojo 26% cyim Ha 3eMJie TOKPbI-
ThI Jlecamu. Ha 3Toii rutoiaam nepeBbst MHOTAA PACTyT
peIKo, MHOTJA OYCHb TYCTO. 3aMKHYTHII JIeC BO BCeM
MMPE COCTABJIIET IPUMEPHO 25% OT 001LIE TUIoLIAnn
JIecHBIX HacaxneHuit. Oxkoiio 45% ot o06l11eil mioia-
I JICCHBIX HAaCAXKIEHW HAXOISITCS B JICCOXO3SICTBEH-
HOM MCITOJIb30BAaHUU, U TOJIBKO 11% MOCTOSTHHO BOC-
cTaHaBiauBaloTcs (puc. 2.2).

B 10 Bpems kak B ['epMaHNM B TTOCIIETHUE TOIBI
TUTOIIAAb JIECOB MEIJICHHO YBEJIMIMBACTCS, MX TIJIO-
1Iagb BO BCEM MHUPE CTPEMUTEJIBLHO COKpallaeTcs.
ToabKO B TPOITMUECKMX JIECAX €3KETOTHO TEPSIETCS OKO-
J10 10 MuTH ra eca u3-3a u3MeHeHus (POpM I0JIb30Ba-
HUsI, JIECHBIX IMOXAPOB U Ype3MEPHOI SKCILTyaTalllH.

COCTOAHWE NECHbIX HACAXKOEH/ B ®PI

Jlec B 3aBUCUMOCTM OT CBOE MPUHAIICKHOCTHU Je-
JINTCS Ha YaCTHBIE JIECHBIC BIaIeHUS (COOCTBEHHOCTD
GU3NYECKUX U IOPUANYECKUX JIUIL), OOIIeCTBEHHbIN
(MyHULMITAJIbHBIN, TOPOACKOI) JIeC, mMpUHaIIexXa-
muit rocygapctBy (denepaunm uwim denepaTuBHOM
3emie).

MejieHHO yBeIMUUMBAIOIIASICS TUIOMIA/Ab JECHbIX
HacaxneHnuit B ['epmanuu cocraisiet okoso 10,8 MitH
ra (108 000 km?), wim 30% 1oiaau crpassl (puc. 2.3).
W3 Hux npumepHo 34% IpUHAMIEKUT TOCYAapPCTBY,
20% — obluecTBeHHbI jec U 46% HaXOAUTCS B YacT-
HoIt coocTBeHHOCTU (puc. 2.4). [IpumMepHO aBe TpeTu
COCTABJISIIOT XBOMHbIE AEPEBbSI U TPETh — JIUCTBEHHbIC
nepeBbs (cM. puc. 2.1). KommaecTBo jteca B pa3HBIX (e-
JIepaJibHBIX 3eMJISIX 3HAYMTEIbHO OTInvaeTcs (puc. 2.7).

B I'epMaHuM €xXeroJHO 3aroTaBJIMBAETCs OKOJIO
6,5 MJIH M> IpeBECUHBI JIMCTBEHHBIX TIopon u 21,3 MiiH M?
[PEeBECUHBI XBOMHBIX NOPOZ (puc. 2.5). IIpu 3aroros-
Ke Jieca IeCTBYeT MpPaBUJIO, [JIacsIlee, YTO HeJlb3s
3aroTaBJIMBaTh Jieca OOJIbIIE, YeM BhIpociio. JiecHoe
x03gicTBO ['epMaHUU MOKPBIBAaeT mpumMepHo 50% mo-
TpebHOCTU cTpaHbl B ApeBecuHe. Ocrabiuuecs 50%
BOCIIOJIHSIOTCSI UMIIOPTOM. BBO3SIT chIpbeBoii JecoMa-
TepuaJ, HarpuMep OpeBHa, noJryGadpuKaThbl (IIMICHBII



2.1. Jlec

JiecoMaTtepua) v roToBble U3zieusi, a Takke Mebenb. B cBsI3u ¢ moBpexieHueM u pas-
pYyLIEHUEM TPOIMUUYECKUX JIECOB CTapaloTcsl U30eraTb BBO3a WM MPUMEHEHUsT TPOIH-
YecKoi JpeBecuHbl. M3 cTpaH—IOCTaBIIMKOB TPOITUYECKOM ApeBeCuHbl — JIaTMHCKOM
Amepuku, Appuku u Asun — B ['epMaHUIo eXeroHO BBO3UTCS 0KOJI0 1,8 MJIH M* npe-
BecUHBI (puc. 2.6).

Biaronapsi MHTEHCUBHOI 9KOHOMUYECKOM IeTEIbHOCTH MPHU UCITOJIb30BAHUM Jieca
JTOJIKHO TTPOU3BOUTHCSI KAK MOXKHO OO0JIbIIIE LIEGHHOM APEBECUHBI 11O JOCTYITHOM 1ICHE.

2.1.1. Yepo3a aecy nod eausnuem
oKpyxcarouieli cpeovt

Ecnu niec wim nepeBbst IO, BAMSIHUEM OKpYXKalolen 20%
Cpelbl MOTYT OBbITb ITOBPEXKICHBI WJIU 1aXKe [IOTMOHYTh, 46% .'1‘2‘,’11‘1.‘!.”.'"
TO TOBOPAT O BLIMUPAHNH JIECOB WJIH 1€PEBBEB. DT IMO- HacTHE" nee
BPEXKICHUS SIBJISTIOTCSI PE3yJIbTaTOM IIEJIOr0 KIyoKa

MPUYUH U caeacTBUiA (puc. 2.8). I'py3oBoli TpaHCIIOPT,
IIPOMBIIIIJICHHOCTD ¥ YaCTHBIN KUJI0M CeKTOp (OTOTLICe-
HME) TIPOM3BOJIST SIIOBUTHIC Ta3000pa3HbIE BEIIIECTRA,
KOTOpBIE MOIAagaloT B Bo3ayX. YacTh 3THX razoodpas-
HBIX BELIECTB (OPraHNIeCKIe YIJIeBOIOPOIHbIe coeu-  PHC. 2.4. CoOCTBEHHMKM sieca B
HEHMsI, aMMUaK, 030H) TIPOHUKAIOT B JINCThSI 1 XBOIO U Tepmannn

BMEILMBAIOTCSI B IIPOXOASIINIA TaM OOMEH BEIICCTB.

Wnessur-
lonbLuTenH

21,3 mnH m3
OpeBecuHa
XBOWHbIX
nopop

BpemeH BepnuH

CeBepHbilit
PeiiH—
Bectdbanusa

Puc. 2.5. ExerogHasi 3arotToBKa
sieca B 'epmaHum

PeHnaHg-
MdanbLy

Bceobuas
3aroToBKa

[ipeBecuHbI
B TPOMUYECKMX Necax

[enosas
npeBecuHa

[peBecvHa Ha ApoBa
W Ans U3rotoBrneHns
[APEBEeCcHoro yrns

200 mnH M3 50 mnH M® 9KCMOPT

Wcnonb3oBanue €& 1.8 mnH w3 (npumepHo 0,7%)
B TPONNYECKNX akcropt B [epmaHuio
CTpaHax

Puc. 2.7. KonuecTBo Jieca B pa3HbIX defaepanibHbIX 3eMisix  Puc. 2.6. 3aroTOBKa ¥ UMTIOPT TPO-
B MPOLIEHTAX OT TUIOILAAN MUYECKOIi TPeBECUHbI
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[ivokeng cepbl
¥ okeup, asoTa
06pasyoT Kucrble

nun
KUACMbIA TyMaH

Yactn pepesa
nony4ator
MexaHuyeckue

AMMMaK, 030H LEREEAIEL S

11 OpraHnyeckme
YIeBopopozkb!

[epeso
noBpexaaeTcs
unu nornbaer

3aKkucrieHme noyBbl BeAET Npexae
BCEro K NoTepe nuTaTenbHbIX
1 CTPOUTENbHbIX MaTepuarios,
onafieHIio XBOM 1 INCTBBI,
a Takke k ocnabnenmio
XKN3HEHHO CUTTbI

3aKucneHme noyBkl [Lecomumt ocazkos BeseT
0 NPUYMHE KUCTIOTHBIX npexne scero
0CaflkoB BEAET npexae K 3aKUCIEHWNO NOYBbI,

BCET0 K MOBPEXAEHUIO

a 370 B CBOKO

" o4epeb, K MoBpexaeHuo
KOpHEeBOW cUCTEMbI &
¥ nomexam pocra KOPHEBOW CUCTEMbI

v nomexam pocta

Puc. 2.8. INpouecc rubenu nepesa

Tabnuua 2.2. CteneHn noBpexneHns

CTteneHu noBpexpeHus MoBpexpeHue
0 Bes BnaMmbIX NoBpexaeHuii
1 Cnabble noBpexpeHus
2 CpepoHue noBpexpeHus
3 CunbHble NoBpexXaeHus
4 'mbenb pepesa

Knaccugukauvs nponsBoguTCsl Ha OCHOBAHUM M3MEHEHMUI MO OTHOLIEHO K
HOPMarnbHOMY PUCYHKY KPOHBI, INCTBbI 1 XBOW, BETBEV 11 CYKOB CTBOMA 1 KOPb!

Tabnuua 2.3. MoTepy NMCTBbI U XBOM B 3aBUCUMOCTYW OT CTEMNEHN

noBpexpeHus
Crenenn MoBpexpeHue
NoBpeXAeHUs

0 [lepeBo 300POBOE, XOPOLUMIA POCT
1 > 10% < 25%, KpoHa Ha4YMHaEeT N3PeXmnBaTbCs
2 > 25% < 60%, CUnbHOe U3pexmBaHNe KPOHbI
3 > 60%, fepeso ymupaet
4 Bonblue HeT XMBbIX NMMCTLEB UM XBOW, [EPEBO NOrv6no

'mbenb pepesa — 3TO NPOLIECC, KOTOPbINA, KaK NPaBUIo, 3aHMMaeT HECKONbKO
MecsiLeB unm net

Kpowme sTor0, 3T1 SI10BUTHIC
BeILeCTBA ITOBPEKIAIOT JIC-
ThSI M XBOIO HAIIPSIMYIO.

OKcHabl Cephl U a30Ta
IpU B3aUMOICUCTBUU C
IOXIEM U TYMaHOM OOpa-
3yI0T KKucayo Boay. OHa
BBHIMBIBAET U3 JIUCTHEB U
XBOM MHUHEpAJBHBIC BEIle-
CTBa M BEJCT K 3aKMCICHUIO
nouBbl. Kucias rmoysa siB-
JIIeTCS IPUIMHOM ITOBPEX-
NleHus KopHeii. Ecim kop-
HEeBasl CHUCTeMa ITOBpPEXIe-
Ha, TO IPUTOK BOMbI U K-
TaTEeJIbHBIX BEIIECTB U3
MOYBHI 3aTpyaHeH. KpoMme
3TOTO, IEPEBO TEPSICT CBOIO
YCTOMYMBOCTh U MOXKET
OBITH ITOBPEXIECHO BETPOM.

B 1985 rony B I'epma-
HUU ObLT OITyOJIMKOBAH Mep-
BBII JOKJIa g 00 yiiepoe, Ha-
HECEeHHOM JIECHBIM Hacax-
JICHUSIM, KOTOPBIit OCHOBBI-
BaJicsI Ha TIPOBEICHHOM B
1984 rony ananuse Bpena,
HAHOCHMMOTO OKpYyKaloIlei
cpene. C Tex mop n1oKian oo
yiiepoe peryasipHO OOHOB-
JISUICST U ITyOJIMKOBAJICS.

Jo 1985 roma B OCHOB-
HOM 3a00J1eBajli XBOMHBIE
nepeBbst. Ho ¢ 1985 rona
cTajiv B OOJIBIIOM MacliTa-
0¢ 3aMETHBIMU TTOBpEXIIE-
HUS U TUCTBCHHBIX ICPEBb-
eB, TIpexXae Bcero Oyka u
ny6a. CerogHs okojio 25%
BCEX JIEPEBbEB MMEIOT I10-
BPEXKICHUS OT CPEIHETO 10
cunbHOro (Tabs. 2.2).

Pazmuualor nsTh crerne-
Hei moBpexxaeHus (Tadt. 2.3).
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Jlec mist cTpaHBI MMeeT OOJIBIIOE XO3IHCTBEHHOS M SKOHOMUYECKOoe 3HaueHue. [1pu
5TOM JIEC JIOJDKEH BBITTOJIHSITh OYeHb BaXKHBIC 3a/1a4H 110 3alIUTE OKPYXKAIOIIIei CpeIbl 1
5KOJIOTHM.

DKOHOMHYECKOe 3HAUYEHHE JIeca 3aKIII0UaeTCs B IIPOM3BOACTBE ChIPhEBOI IPEBECH-
Hbl. KpoMme 3T0rO0, JIecCHOE X03SICTBO IIPEIOCTABISET OOJIBIIOE KOJMISCTBO PabOUIMX
MecCT.

DKOJOTHIECKHE 3aIa49M JIeCa — ITO MPEXKIE BCEro YAyJIIeHNEe U OUNCTKA BO3IyXa,
CcoXpaHEeHMe 3JI0pOBOTO KJIMMara 1 3aiura JanamadTra. [Ipu aToMm Jiec sIBsieTcs Ku3-
HEHHBIM IIPOCTPAHCTBOM JIJISI pACTEHMI 1 KMBOTHBIX. biiaromapst BbIIEICHUIO KUCIIO-
poa U CBI3bIBAHMIO MMEIOLIMXCS B BO3AYXE YACTUILL IbLJIM U IbIMA JieC 00eCceunBacT
IMOCTOSTHHOE OOHOBJICHUE BO3/lyXa M YMEHBIIAET ero 3arpsisHeHue. [1pu aTom Jiec co-
3[1a€T YCJIOBMSI, KOTOPBIEC XKM3HEHHO HEOOXOAMMBI [UIs1 OTAbIXA JIIOACH 1 MOAAePKAHMS
OoKpyXatomieit cpensl. Kpome Toro, jiec BEIpaBHUBACT KJIMMAT.

Jlec bubTpyeT BOAy M peryJMpyeT KpyroBopoT BoAbl B Ipupojae. OH coxpaHseT
BJIAry B IIOYBE IOJIbIIIC, YeM HE MMEIOIINIA JIeca yUaCcTOK, TaK KaK MCIIapeHUE U3 JIECUC-
TOM IOYBBLI M OTHAYa BJIArM JUCThSIMU IEpeBa IIPOUCXOIST ropasao MemieHHei. Tem
CaMBbIM JIeC JIeJIaeT BO3MOXKHBIM 00JIee pOBHOE HAITOJIHEHME BOIOM PYUbEB U PEeK, MPEXKIIe
BCEro B Iepuoj TassHUs cHera. OMacHOCTh HABOJHEHUS B JICCUCTON MECTHOCTH ropas-
IO HUXKE, YeM B MECTHOCTHU C MaJIbIM KOJIMYECTBOM JiepeBbeB. Jlec CHUXAET CHOC U Bbl-
MBbIBaHUE TTOYBHI BETPOM, BOJOI, OCBHITISIMU U CHEX-
HBIMU JIABUHAMM ¥ TEM CaMbIM IIPEIOTBPAILIAET 3aKap-
croBbiBaHKe aHamadTa. Kpome T0oro, ypoBeHb rpyH-
TOBBIX BOJI OJ1arojgapsi KOpPHEBOM CUCTeMe IepeBbEB
3AIIUIICH OT CHYKCHMSI.

Jlec sBsIeTCS HAKOIMMTENIEM yIJIepoaa, TakK KaK OH
IMOCTOSTHHO CBSI3BIBACT YIJIEPOJ U3 aJICOPOUPYIOIIETO-
Csl B JIMCThSIX U XBOE IMOKCHUA yriiepoaa. B omHoM Ku-
JIOTpaMMe CYXOI IPEeBECUHBI COACPKUTCS TTPUMEPHO
500 ryrnepoaa. baarogapsi morjoleH1Io AMOKCUAA yI-
JIepojia U3 BO3[yXa U CBSI3bIBAHMIO YIJIEpoJa B APEBe-
cuHe B atMoc(epe cHmxkaerca gona CO,, apndromnie-
rocsi IPUIMHON MapHUKOBOTO 3(pexTa.

2.1.2. 3nuauenue u 3adaua aeca

2.2. depeso
2.2.1. Yacmu oepesa

JlepeBO COCTOUT U3 KOpPHEl, cTBoa (CTe0Is1) U KPo-
Hbl. Kaxnast u3 3Tux 4acTeil BLIITOIHSIET COOTBETCTBY -
OIIYIO 33ja4y.

Kopnu B cBoeii COBOKYIMHOCTH 00pa3yloT KOpPHE-
By10 cuctemy. OCHOBHOIT KOpeHb 1 J0OaBOUHBIC KO-

Puc. 2.9. [lepeBo KyCTOBUIHOTO
HU CJIy>KaT IJisl yaep>KUBaHUs AepeBa B ouBe. KopHe-  tuma
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BBbI€ BOJIOCKY BITUTHIBAIOT U3 TOYBBI HEOOXOIUMBIE TSI
KW3HU U POCTa JepeBa BOY C PACTBOPEHHBIMU B HEU
MUTATEbHBIMU COJISIMU.

CTtBOJ yaepXuBaeT KPOHY JepeBa U CIYXUT ISt
MepeHoca U HAKOTUICHUST CTPOUTEbHBIX U TTUTATE/b-
HBIX BELIECTB. B 3aBMCUMOCTU OT CTpOEHUsI CTBOJIA
JiepeBo 0003HavYaeTCs KaK APEBOBUIIHOTO U KYCTOBU/I-
Horo TuIoB (puc. 2.9 u 2.10).

Kpona coctouT u3 BeTBeii, MoYeK, JUCTbEB WU
XBOW, 1IBETOB U I10/10B. biaronapst porocuHTe3y Kpo-
Ha CIOCOOCTBYET POCTY iepeBa, KpoMe Toro, obecre-
YUBaeT ero pa3MHOXeHUe (CM. puc. 2.9).

KpoHa y ¢cBOOOJHO CTOSIIIIUX AEPEBbEB MOJHOC-
Th10 chopMUpoOBaHa (TaK Ha3bIBaeMble CBOOOTHOCTO-
sIME AEPEBBST), Y IEPEBbEB, KOTOPBIE PACTYT B HACAXK-
JIEHUsIX, — JOCTATOYHO cjiabasi, y IepeBbeB, KOTOPHIE
pPACTyT Ha KPOMKE HacaxKJeHUIi, — Yallle BCero OqHo-
CTOPOHHSISI.

2.2.2. Ilpouecc numanus depeea

Puc. 2.10. JIepeBo apesoBunHOo- JI€PEBO CaMOCTOATEILHO 00pa3yeT HEOOXOAUMBIE [T
O TUTA €ro XXM3HU U POCTa KOMIIOHEHTHI.

st 3TOro AepeBO MOIJIOIIAET Yepe3 MHOTOYMC-
JIEHHBIC YCThUIIA HA HWDKHEH CTOPOHE JIMCThEB TMOKCHU]T YTJIepoaa U3 BO3Iyxa U Heop-
raHM4YecKue MUHEepaJIbHbIC BEIIECTBA U3 ITOYBLL. JIMOKCH yIiIepoaa U BOJa B IMCThSIX C
IIOMOLIBIO XJIOPO(UJIA U COTHEYHOIO CBETa B KAUECTBE MCTOYHMKA SHEPIUu IIpeBpa-
maTes B caxap U KpaxMaia. OcBOOOXIAIONINIACS TTPU 3TOM KHUCJIOPO[ Yepe3 YCThUIIa
JIUCTHEB BbIICJIICTCS 0OpaTHO B Bo3ayX. [IpeBpaliieHre IOIJIoIaeMbIX JePEBOM HEOp-
FaHUYECKUX, Yy>KEPOIHBIX BEILIECTB B OPraHMYECKUe, ayTOreHHbIE BEIECTBA Ha3bIBa-
0T accUMILISIMeii. Tak Kak 3To MpeBpalleHue IMTPONCXOINUT TOJIBKO Ha CBETY, TO €CTh B
JTHEBHOE BpeMsi, TOT IPOLIeCC TakxkKe Ha3bIBalOT (hoTocuHTe30M (puc. 2.11). XBos BbI-
IIOJIHSICT B OCHOBHOM Te€ X€ (DYHKIIMU, YTO U JIUCThSI.

N3 caxapa u kpaxmaia aepeBo o0pasyeT Apyrue ayToreHHbIe OpraHnvYeckKue Bellle-
CTBa, B IIEPBYIO O4Yepelb IIIOKO3Y, 3aTeM ILIEJUII0I03Y, JUTHUH, CMOJIBI U XKUPBIL. 15
3TOr0 UCIIOJIb3YIOTCS pa3IMYHbIe JIEMEHTbI, TAKUe, KaK, HAllpuMep, IuTaTeJIbHbIe Be-
mectBa. MU SIBISIOTCS pacTBOPEHHBIEC B BOIE a30T, (hocop, KpeMHUM, cepa, Kaauid,
KaJIblIMii, MAarHUIA 1 3KeJ1€30, KOTOPbIC BIUTHIBAIOTCSI KOPHEBOI CUCTEMOI.

J171s1 mpeBpallieHus caxapa U Kpaxmajia B OpraHM4eCcKue BellecTBa HeoOX0auM KHc-
JIOPOJI, KOTOPBI EpeBO TOTJIOINIAET C MIOMOIIBIO KOPHI U KJIETOK KopHelt. [1pu aTom
BBIACIISICTCS JUOKCHUJL YIjIepoaa. DTOT MPOLECC Ha3bIBAIOT AMCCUMMIISAIMENH VI JTbIXa-
HueM. JIucCUMMISILIMS IPOUCXOAUT B OCHOBHOM HOYBIO. [1py 9TOM IepeBO He BbIICIIS -
€T KUCJIOPOI, a, HA00OPOT, TIOTJIOIIAET €TO.

IToryoleHre BoAbl M paCTBOPEHHbBIX B HEM MUTATEIbHbBIX BELIECTB MPOUCXOIUT B
OCHOBHOM 0OJj1arofapsi Cujie BcachblBaHUSI KOPHE M KOpHEeBOI cucTeMbl. M3-3a ucna-
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pEeHUA, TaK Ha3bIBac-
MOM TpaHcOupaluu,
BOJbI B JIMCTbAX BO3HU-

é%:mmwnﬂumn:

- normowaeTcsi,

KaeT paspskeHne, Ko H2(3 1 O, BblgensieTcs
TOPOEC 3aCTABJISICT TPYH-
TOBbBIC BOIbI YePe3 HA- | nuccmmmnsums:
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O, nornouaetcs
3a00JJ0HU, KCUJIEMY,
DOAHMUMATBCA K JIUCTh-

aM UJIN XBOE.
MuTaTenbHbie BelwecTsa
TpaHcmopT BOJBI TpaHcrnopTMpytoTCA

CorHeuHblii cBeT
(aHeprus)

Bopa H,0

ZoN Xnopodunn

¥y

Kucnopoa O,

Kcunemowm OKCI epoaa
JOITOJIHUTEJIbHO MOI- 13-3a pa3psikeHns eVIOZK WA yrnepoa;
HaBepx
I[szKI/IBaCTCH HI/I(I)(I)Y‘ MuTaTtenbHble BellecTBa
3UE€U 1 OCMOCOM, a TaK- CepaLeBUHHbIE Ny4n ;ﬂig%"ﬁa%ﬁ%y;mﬂ no cprioame

o HakannueatoT
2K€ CUJIOU CLCIUVICHUA U N COXpaHsatoT

nuTaTenbHble COKN
KannuJIgapHBIMU CHJIa-

M36bITOHHOMy AasreHuno

Cvctema rnaBHoro HanpasneHusa
CBA31 BONOKOH (p10amMbl B KOpe

Cucrema rnaBHOro HarnpasneHus
mu. B kimerkax J'IY63., llosepxHocTElnoEE! CBS131 BOMOKOH KCVIJ'ISMEI B 3a60M0HN
¢da0odMe, CUHTE3UPO-

BaHHBbIE JIEPEBOM ITUTa- Mouea Boga
TeJIbHBIC BEIIECTBA IIe-

MwuHepank

pPEHOCITCS K 30HaM po- e

CTa WJIN HAKOIUTEJIb-
HBIM KJIETKaM KOpHEU 1
BETBEH.

CTtpouTtenbHbIC Be-
LIECTBA MCTIONb3YIOTCH Puc. 2.11. ®orocuHTe3 1 TpaHCTIOPTHASI CUCTEMa JepeBa

JIepeBOM JJIsl 0Opa3oBa-
HUSI KJIETOK WJIM POCTa. DTOT POCT MPOTEKAeT B COOTBETCTBUU C OIPEICICHHON 3aKO0-
HOMEPHOCTBIO B 30HaX pocTa, 0COOEHHO B KaMOUU.

Hapsiny ¢ poctoM aepeBbeB B HUX IMPOUCXOAUT pa3pylIeHUE OTMEPIIUX JUCTHEB,
BETOK U APYIMX YacTell mepeBa, HaXOMSIINXCS Had U IO 3eMJICH.

I'pubbl 1 GakTepuu pasnaraloT OpraHMYeCKUe pacTUTEJbHbIE BellleCTBa CHOBA
Ha CO,, Bony 1 MuHepanbHbIe BellecTBa. [103ToMy jlec He 3HAET OTXONO0B, a Belle-
CTBa, BO3HUKIINE B pe3yabTaTe IIpoIecca pa3ioKeHMs, BHOBb MCIIOJIb3YIOTCS KakK
MmuTaTeJbHbIC.

2.2.3. Pocm oepesa

Poct nepeBa B HalLIMX IIMPOTAX HAUMHACTCS BECHOM 1 MPOA0JIKAETCS 10 ITO3IHEro JieTa
U oceHM. B TeueHre 3MMHUX MECSILIEB POCT JepeBa HE3HAYUTEIICH.

Poct B 1smHy (IIepBUYHBII POCT) HAYMHAETCS TOrIA, KOrIa HAYMHAIOT PacycKaTh-
Csl BepXyllleYHble ¥ OOKOBBIC IIOUKHM CTBOJIA U BETOK. B mouykax HaxXomsITCSl 30HbI POCTa
WM BereTalyu, B KOTOPIX KJIETKK OeCIIPEPBIBHO AEISATCS U YAJIUHSIOTCS. PocT B 1in-
HY IIPOJOJIKAETCS A0 TeX IOp, IMOKa KJIETKU KaMOUs He JOCTUTHYT COOTBETCTBYIOIIEH
JIIUHBI.
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CeppueBuHa

loanyHble KonbLa

30Ha paHHeW
OpEeBECUHbI

30Ha noaaHei
OpeBecuHbI

CeppueBuHHble
ny4aun

Kambui

Iy6
Kopa {
KopkoBeblii crioi

Puc. 2.12. I'pynmbel KJIETOK Ha MOMIEPEYHOM pas-
pese cTBoJIa

KneTtoyHas o6onoyka

KnetoyHoe sgpo

MpoTonna3va

Xpomocombl

BepeteHo

Monoctn
KNETKN

Knetoynas
obonoyka

CTeHKa KneTku
C OTNOXKMBLUENCS
npoTonnasmoit

KneToyHbIin cok

CepeavHHas
nnactvHa

PactarusaHue

Oenexne

Puc. 2.13. [leneHue u pocT KIETOK

Poct B TOMIMHY (BTOPUYHBIN POCT)
JiepeBa IIPOMCXOIUT TOJBKO B CJIOE KaM-
Oust. KamMOuii — 370 TOHKMI CJIOI KJIe-
TOK, KOTOPBIE UMEIOT HWJIMHIPUYECKYIO
GOpMy M HAXOASATCS OKOJIO APEBECHOM
yactu aepesa (puc. 2.12). B xambuu B
IIepUO.I POCTa 00PA3YIOTCS TP TUIIA KJIe-
TOK: KJIETKH, CITOCOOHBIE JETUTHCS 10
CBOEro COOCTBEHHOIr0 pocCTa, JyOsIHbIe
KJIETKW Ha HAPY>XXHOW CTOPOHE U KJIIETKU
HOBOM IpeBECHHBI Ha BHYTPEHHEH CTO-
poHe (puc. 2.12). YacTb KJ1eTOK J1y0a ae-
peBeHeeT U 00pa3yeT KOPKOBBII CIIOM,
3ajauyeil KOTOPOTO SIBJISIETCS 3allluTa
30HbI JIy0a OT BHEIITHUX BO3ACHCTBUIA.

O0pa3oBaHie KJIETOK: KJIETKU JIpe-
BECHHBI 00pa3yroTCsl B HECKOJBKO 3Ta-
OB U3 KJIETOK, CHOCOOHBIX K JEJICHUIO.
Takue KIeTKM COCTOSIT B OCHOBHOM U3
KJIETOYHO# 000JI0YKH, MPOTOMIA3ZMBI 1
KJeTouyHoro aapa (puc. 2.13). IToxoxast
Ha KOXHILY KJIeTOYHAasi 000J10YKa TOH-
Kas, TIpo3pauHas u msrkas. [1porto-
IUIa3Ma — 3TO BSI3KOTeKy4yasi Macca u3
BOJBI U paCTBOPEHHBIX B HEM COJIEH,
OCIKOB, JKMPOB, KHCJIOT M OCOOBIX Dep-
MeHToB. KpoMe atoro, B Heit conepxar-
cs caxapa M Kpacsiiue BeiiectBa. M3
OTHEIBHBIX YacTeil MPOTOIJIa3Mbl Ca-
MO BaXKHOM SIBSIETCS KJIETOUHOE SIAPO.
OHo yIpaBisgeT BCeMU MpolieccaMiu B
KJIeTKe. B KIeTouHOM siipe HaXxomsITCs
XPOMOCOMBI, KOTOPBIE SIBJISTFOTCSI HOCH-
TeJSIMU HACJIeICTBEHHOM NH(pOpMaLIu
KJIETKU U JepeBa.

Bo3HUKHOBEHNE HOBBIX KIJIIETOK
npoucxoaut aeiaeHueM. [1pu aToM 1a-
poobpa3Hoe SIIPO CHavala MIPUHUMAET
¢dopmy BepeTreHa. OJHOBPEMEHHO TPO-
HUCXOIUT YBEJIMYEHUE JUIMHBI U AeJICHUE
xpoMmocoM. Ha cireyromem starie aeme-
HMSI TTOJIOBUHA XPOMOCOM TepeMeIaeT-
Csl Ha OIMH KOHeEIl BepeTeHa, BTopasi —
Ha apyroii. [locie aToro nocepeauHe



BepeTeHa 00pa3yeTcst HOBasl KJICTOUHAs 000JI0UKa.
Ha stoM nipouiecc neneHus 3aBepiieH (puc. 2.13).
Bo3HuKIM ABe HOBBIC KJIETKHU, JIUIIIL OAHA U3 KO-
TOPBIX OyIeT pa3BUBAThCS IO TeX MOP, TTOKa cama
He OyJeT crnocoOHa K JIeJIEHUIO.

Knetku, cnocobHbIe AETUThCS, SIBISIOTCS ca-
MO Majioil opraHM3alMOHHON (POPMOIi XKU3HMU.
[Toce memeHUs WM, TOYHEE, OTMUPAHUS IPOTO-
TUIa3Mbl KJI€TKA CTAaHOBUTCS IUIOTHOM Maccoil. Ha
JTaHHOM 3TaIle KJIeTKa COCTOUT U3 KIIETOYHOM CTeH-
KM, KOTOpasi OKpyXaeT 3aIll0JJHEHHOE BOIOU WU
BO3IYXOM M0JIO€ MTPOCTPAHCTBO.

Kinetka, 6onee HecriocoOHast K AeJeHUIO, Ha-
YyuHaeT pacTaruBaThcs. [locae pacTaruBaHus
IJTMHA KJIETKM MOXKET YBEJIMIUTHCS B HECKOJBKO
pa3. KpoMme aToro, yBeauuuBaeTcs AuaMeTp KJeT-
ku. M3-3a 3TOro B mpoToIjIa3Me BO3ZHUKAIOT I10-
JIOCTH, KOTOPBIC MTOCTOSSHHO YBEJIMUYMWBAIOTCS.
Korga poct no aivMHe U TOJIIMHE 3aKOHYEH, TO
IIPOTOILIa3Ma JICXKUT TOHKUM CJIOeM Ha BHYTPECH-
Hell cTOpOHE KJIETOYHOM cTeHKU (puc. 2.14).

KrnerouHast cTeHKa KJIeTKH, 00Jiee HeCoco0-
HOM K JIEJIEHUIO, YTOJI-
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50
%00 5o

TonwmHa Mexay AByMs

CpeaHsa nnactuHa
[MepBuYHbIN cnon
BTtopuuHbIin crnon
TpeTnyHbI cnon

TonwuHa:
1,620 MKM

KneTtoyHas cTeHka

KneTkamu apeBeCUHb!

1. Tpaxenga

2. MapeHxnMHas knetka
3. PaHHsas Tpaxenaa

4. CknepeHxnMHas knetka
5. CutoBugHas Tpybka

Puc. 2.14. Kiietku 1peBeCUHBI

IIaeTcsd mpexXae BCEro
U3-3a HAKOTUICHMS LIe-
JII0JI03bl U JIMTHUHA.
JITMHHBIE HUTU LIEJUTIO-
JIO3bl 00Pa3yloT COCTO-
SIIUA U3 HECKOJIbKUX
CJIOEB HECYIIUN Kap-
Kac, B KOTOPOM Ha xpa- ”"°T°”"a3"'a/
HEHUE OTKJIAIbIBAETCS Aapo

JurHuH. ToJibKo 6y1aro-
Japst 3aIOJHEHUIO JINT-
HUHOM B 0Opa3oBaH-
HOM U3 LEJJII0J03bl
KJIETOYHOM Kapkace

MpogonbHbIN pocT

KneTku, 6onee He cnocobHble k AeneHuo

Knetku, cnocobHblie

K OerneHnto

K

CraHoBuTCS

KNeTKon

ApPEBECUHbI

KneTku, cnocobHble K AeneHunto

Kpusas pocta

[oToBas
KneTka
ApeBeCUHbI

Knetkn, 6onee HecnocobHbIe k AeneHmio
KneTku kambus, cnocoBHble K eneHmio

nokasaHbl 6e3 knetok ny6a

obOpasyeTcst «IpeBecH-

Ha». ['0OTOBBIE KIIETKU Kusble MonoBuHa KneTok

KNeTKK, CTaHOBUTCH BHOBb

APE€BCCUHBI, KOTOPLIC CMOCOBHbIE  CMOCOBHOM K AeneHuto,

K OeneHnto BTOpas nosioBuHa

CBsI3aHbI C COCEAHUMU TONbKO YBENN4MBAETCA

B 06beme

KJIETKaMu, UMCIOT TBCP-

[MonepeyHbIn pocT

M3 cnocobHbIX K AeneHnto KNeTok
06pa3ytoTcst HOBbIE KNETKM;
Kknetkun, bonee HecnocobHble

K AieneHunto, pacTyT

[0 npespalleHus

B ApPEBECHbIE KINEeTKN

Y10, XKECTKYIO U HCHU3-

MEHHYI0 (popMmy. HUS KJIETOK (ITPOIOJIbHBIA paspes)

Puc. 2.15. I1pomonbHBIA 1 TTOMEPEYHBINA POCT TTOCPEICTBOM JeiIe-
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BrITSHYTHIC 1O ITMHE KJIIETKH, KOTOPBIC IIPEUMYIICCTBEHHO PACIIONAraloTCs B IIPO-
JIOJIbHOM HaIlpaBJIEHUM CTBOJIA, 00€CTICUNBAIOT CBSA3b MEXKTy KOPHSIMU Y JIUCTHSIMU WIIA
xBoeit. OHM MOAAEPKUBAIOT AEPEBO U AAIOT eMy ITpoYyHOCTh. KpoMe 3Toro, oHm oopa-
3YIOT CUCTEMY XpaHEHUS 1 TPAHCIIOPTUPOBKYU IMUTATEIBbHBIX, CTPOUTEIBHBIX 1 HAKOII-
JICHHBIX BEIIIECTB.

BosHukaroiue npu yBeJIMYeHUN KJIETKU MOJOCTH HAMOJHSIOTCS KJIECTOUHBIM CO-
KOM, BOTHBIM PacTBOPOM Pa3IMYHBIX MUHEPAIBHBIX COJICH. DTOT pacTBOP SIBIISICTCS
JUISL IepeBa MUTATeIbHBIMU COKaMHU (cM. puc. 2.11).

KneTtku apeBecuHbI, KOTOPbIE 00JIbIlIe HE UCITOIb3YIOTCS KaK TPAHCIIOPTHbIC ITyTH
IUJIST TIMTaTeJIbHBIX BEIIECTB, COCTOSIT U3 KJIETOYHOM 000JIOUKY 1 KJIIETOYHBIX ITOJIOCTEA.
B aTx Ki1eTKax KJIeTOYHBIE ITOJO0CTA YaCTUYHO WJIM TTOJTHOCTHIO HATIOJTHEHBI OTJIOXKEH-
HBIMU UJIY COAEPXKAIIMMUCS B IPEBECHUHE BEIIECTBAMU, TAKUMMU, KaK, HAIIPUMED, KUD,
MacJyo, CMoJjia, BOCK, TePIICHTHH, TyOMIbHBIC U KpacsIue BEIIeCcTBa.

IMosHOCTBIO pa3BUBIINECS OTAEIbHbIE KJIETKU IPEBECUHBI XBOMHBIX ITOPOJ UMEIOT
anuny ot 0,7 no 11 MM npu nuametpe mexay 4 u 80 Mxm. KieTku ApeBeCUHbI TMCTBEH-
HBIX TTOpo uMeloT uHy ot 0,1 1o 2 MM mipu auameTrpe Mexay S u 500 mxm. OToenb-
Hble KJIETKU HAXOISITCS MEXIy COO0I B HEMOCPEICTBEHHO! CBSI3U — Yepe3 OKalMJIeH -
HbIE TTOPHI B XBOMHBIX MOPOJAX U TaK Ha3bIBA€MbIe CETOUHBIC ITOPHI UJIM CUTOBUIHbIE
TPYOKH B JIUCTBEHHBIX TToponax (puc. 2.14 u 2.15, cMm. Takke puc. 2.21).

2.2.4. Cmpoenue cmeoaa

Ha npogosibHOM U MOMEPEYHOM Cpe3ax CTBOJIA MOXHO YBUAETh PACITONIOXKEHHUE BCeX
BO3HUKAIOIINX B TEUECHHE MEPUOJA POCTa KIETOK. KieTku o6pasyioT ornpeaeieHHbIE
30HbI (puc. 2.16).

Kaerku j1y6a 06pa3yioT CHapy:Ku KOPKY, WU KOpy.

JIpeBecHbIe KJI€TKH JiexKaT OJIIDKE K LICHTPY, K cepieBHHe.

Kamowmii — c10i1 06pa3oBarebHOM TKaHM, U3 KOTOPOTO 00pa3yioTcs IpeBecHa 1 JIyo.

Kopa — cocTouT 13 BHELITHETO OMEPTBEBILIErO €105 KIETOK. B mpoliecce pocTta Kopa
pacTpecKMUBaeTCsI.

Pannss ApeBecHMHA COCTOUT M3 KIIETOK, KO-
TOpbIe 00Pa3yIOTCsl BECHOM U JIETOM. DTH TOH-
KOCTEHHBbIE KJIETKU 00Jiee KPYITHbIE, BOJOKHMU-
CThIe 1 00JIce CBETIIBIX TOHOB.

ITo3anss ApeBecHMHA COCTOUT U3 KIIETOK,
i KOTOpBIE 00Pa3yIOTCs B KOHIIE JIETa U OCEHEIO.
KiteTkr MeHBIIIEro pasmMepa, TOJICTOCTEHHEIE U
00J1e€ TEMHBIX OTTEHKOB.

TommusbIie KOJIbIA COCTOST U3 PAHHEH U T10-

Eﬁﬁ%pa HHHH “ 3nHel apeBecuHBl. 10 KOJIUYECTBY TOAMYHBIX
ny6 KOJIELl MOXHO OIpeAeIUTh BO3PACT AepeBa.

H\\\\\\ | B tporueckoii apeBecrHe BMECTO TOIUUHBIX

e KOJIELL BCTPEYAIOTCsT HEPETY/ISIPHBIE U MEHEE BhI-

pakeHHbIe 30HbI pocTa. [ToaToMy Tpomuueckast

Puc. 2.16. ITonepeynsiii poct JIPEBECUHA UMEET IIPAKTUYECKU HEPA3IMYUMBbIE

CeppaueBuHa

Kambuin




WY HEPETYJISIPHO PACIIOJIOXKEHHbBIE TO-
JIMYHbIE KoubLa (puc. 2.17).
BHe1iHue roguyHbIe KoJblia CIy-
KaT 71T TPAHCITOPTUPOBKY COKOB MJTH
BOJBI B iepeBe. DTa 9acTh IPEBECUHEI
HasbIBaeTcs 3a00J0HbI0. HekoTOpHIE
IMOPOAEI IepeBbeB UMCIOT TOHKU
cJIoi 3a00JI0HM, Y APYTUX 3a00JI0HB
UAET OT KaMOMsI OO CepAlleBUHBL.
'V 001b1110T0 KOJIMUECTBA IMOPOJ, Aepe-
BbEB C YBEJIMUEHUEM BO3pacTa IepeBa
MPOUCXOIUT siApoodpa3oBaHue. bo-
Jiee cTapble, BHYTPEHHUE FOAWYHbIC
KoJblIa 3a00JI0HM TIEPECTalOT MPOBO-
JIIUTh COKU W MUTATEJIbHbIC BellleCTBA
W 3aTIOJTHSIOTCS OTJIOKCHHBIMU WIIU
comepKaIIMICS B IPEBECUHE Bellle-
CTBaAaMHU, TAKUMH, KaK, HallpuMmep,
KU, MacJio, CMOJIa, BOCK, TyOMJTbHBIC
M Kpacsiue BemecTna. [loatomy ape-
BecrHa (DYHKIMOHUPYET MECHBIIIE,
CTAaHOBUTCS OoJice TSXKETOM, IMpoU-
HOI 1 u3HOCOCTOMKO. Eciu npwm s1-
pooOpa3oBaHUM BHYTPEHHUX CJIOEB
JIPEBECUHBI TTPOMCXOAUT TaKXKe U U3-
MEHEHMeE 1IBETa, TO TaKylO IPEBECUHY
Ha3bIBAlOT BHYTPEHHEN SIPOBOIi ape-
BeCHHOIA. /IpeBecrHa, B KOTOPOU TTPO-
HWCXOIUT SAPO0Opa30BaHIE WITH KIICT-
KU, TOJIEKO B HE3HAYUTETLHOM CTeTIe-
HM ciyXaliue IMUTaHUIO IepeBa,
MPAaKTUICCKU HE OTINYIAIOTCS T10 LIBE-
Ty OT 3a00JIOHU, HA3BIBAIOT 3PeJIoii
npeBecnHoii. PaziuyaioT 3a0010HHbIE,

2.2. Jlepeso

[peBecuHa
C rOANYHBIMI KOMbLIAMI
(eBponelickas apeBecuHa)

[pesecunHa
6e3 roaAnYHbIX KoneL,
(Tponuyeckas apeBecuHa)

Puc. 2.17. IpeBecrHa ¢ roIMYHBIMU KOJIbLIAMU 1 O3
TOIWYHBIX KoJell (TOPLIOBBIN pa3pe3)

® O

3abonoHb Anposas 3a60omnoHb
apeBecuHa

Apnposas nopoaa

3abonoHHas nopoaa

3abonoHb 3abonoHb

3penas
npeBecuHa

CnenopgpeBecHas nopoaa

3penas  fApposas
[peBecuHa ApeBecuHa

flppoBas cnenoapeBecHas

Puc. 2.18. Kiaccudukauus 1epeBbeB 10 BeJIMYMHE
spa 1 3a00JIOHU

SIIPOBBIE, CIIEIONPEBECHBIC U SIAPOBbIE CIIEI0APEBECHbBIC IMTOPOIbI NepeBbeB (puc. 2.18).
B nepeBbax aapoBbIX NOPOJ OTYETIMBO PA3IMUMMBbI 3a00JI0Hb U SIIPOBast IPEBECH -
Ha. K 3Toii rpyIrime oTHOCSTCS TUC, Ty0, COCHA, JIMCTBEHHMIIA, OPEXOBOE JIePEBO, BCe

(bpyKTOBBIC IEPEBbSI, KPOME TPYILH.

CﬂeJ]OI[peBeCH])IMl/l nopoaamMu A€PEBLEB ABJIAIOTCA, HAIIPUMED, I'pylla, KJICH I10JIE-

BOI1, €J1b, IuMa, OyK JIECHOU 1 MUXTa.

3a00J10HHBIE TIOPOJIBI IEPEBHEB UMEIOT TOJIHKO 3a00JIOHB, KOTOpPasi SIBJISIETCS paB-
HOMEPHOI TBEPAOCTHIO IO BceMy cJioto. K aToii rpyIine OTHOCST KJIEH SIBOP U KJIEH OC-
TPOJIUCTHLIN, Oepe3y, 0JIbXy, rpad OObIKHOBEHHBIN 1 OCUHY.

Snposas cnejoapeBecHas IOPOJa UMEET OAHOBPEMEHHO SIAPOBYIO M 3PEJIYIO Ipe-
BECHUHY, a TaKXe 3a00/10Hb. [IprMepoM TaKoii OPOIbI SIBJISIETCS BSI3 (MJIbM).
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{1

Kpususna

C6exunctoctb

KococnonHocte  Mopo3Hble TpeLunHbI
1 TPELLUHBI
OT yAapa MofiHUK

Pa3sBeTBneHve

PasseTenexve,
[BOViHOE AP0

id

PakoBbIin HapocT

Cy4ykoBaToCTb
1 HapocTbl

KpeHb
Henb3s nyTaTb
C ApOBOWA
OpeBecuHon
UMK KpacHbIM
[epeBoM,
KaK, Hanpumep,
canennu,
cuno (oTunb),
makope,
MaxaroHu

KpeHb

Puc. 2.19. IMopoku npeBecUHBI
cTBOJIA (YacTh 1)

2.2.5. Ilopoxu dpesecunvt cmeoaa

[MTopokamu npeBecUHBI SIBJISIIOTCS OTKJIOHEHUS OT
HOPMaJIbHOTO POCTa JiepeBa, MPeXIae BCEro CTBOJIA
(puc. 2.19). Ilopoku ApeBECUHBI MOTYT MOSIBISITHCS
MpU NMPOU3PACTAHUU IepeBa B SKCTPEMaJIbHOM Mec-
Te, MPY HAPYIICHUH MPOLIECCOB MUTAHUST U pa3ind-
HBIX TIOTOJTHBIX BO3ICCTBUSX.

KpuBu3Ha MM KPUBOCTBOJbHOCTb: KPUBU3HA
CTBOJIa — 3TO OTKJIOHEHME OCM JepeBa OT IPSIMOI
JuHUU. [IpOTUBOIIOI0XKHOCTHIO KPUBOCTBOJIBHOCTH
SIBJISIETCSI MPSIMOCTBOJILHOCTD. TIujeHbIl Jlecomare-
puaj, HampuMep Opychbs UK OanKu, IPOU3BEIEHHbIE
13 KPUBBIX CTBOJIOB, UMEET IO pa3pe3aHHBIM BOJIOK-
HaM 0oJjiee HU3KUU Mpeaesa MPOYHOCTH Ha U3rud u
npeaes MIPOYHOCTU Ha pacTsikeHue. C 1pyroii cropo-
HBI, U3TOTOBJICHHBIC U3 KPUBOCTBOJIBLHOTO JIeca M30-
THYTbIE JepEeBSIHHbIC YACTU MMEIOT Ojarogapsi U30r-
HYTOMY PAacCIIOJIOXEHHUIO BOJOKOH 00Jiee BHICOKYIO
IIPOYHOCTh U UCITOJIB3YIOTCS B JIOAKOCTPOCHUN U U3-
TOTOBJIEHUU MeOeIu ISl CUAEHUS.

CO0eXHCTOCTD: CTBOJI 0003HAYAIOT KaK COCXKMCTHINA,
€CJIM yMeHbIIIeHME AuaMeTpa CocTaBsieT 0oJiee 1 cM Ha
1 M nuHbI cTBoJia. TTuneHbli lecoMartepuan U3 CUjb-
HO COEXMCTBIX CTBOJIOB 00JIafaeT U3-3a pa3pe3aHHbIX
BOJIOKOH ITOHVDKEHHOI IIPOYHOCTBIO ITPU U3ruoe.

KococaoitHocTh: MpU KOCOCTOMHOM CTBOJIE BO-
JIOKHA APEBECUHBI MIPOXOJAT B MPOAOJIbHOM HaIMpas-
JICHUU CIIMPAJIblO, 3aKPYYEHHOI BIIPABO WJIM BJIEBO
OTHOCUTEeNIbHO cTBOa. KococoiiHas apeBecuHa ae-
dopMupyeTcst 1 KOpOOUTCS.

Mopo3Hbie TpenmHbl (MOP0300OMHBI) 1 TPEIIUHbI
OT yAapa MOJIHUM: MMEIoNI1e OOJbIIYIO ATUMHY (10 He-
CKOJIBKMX METPOB), IPOXOSLIME BAOJb MPOJOJbHON
OCH HATUTBIBBI M TPEOHU pa3pocuieiics IPEBECUHBI 1
Kopbl. Pagmep HaruibiBa 3aBUCUT OT KOJIMYECTBA ro-
JTIOBBIX KOJIEll, KOTOPbIE UCTIOJIb30BAINCH JJISI 3apac-
TaHWS JIeXXallel MoJ] HAaTUTBIBOM TpeluHbl. [Tpexe
BCEro Mo NpUYMHE BHYTPEHHUX TPELIMH Takasl ape-
BECHMHA HEMPUTOIHA JUIsI MHOTHUX 1IeJIe.

PasBeTBjieHne: Ipy pa3BeTBICHUM JBa WK 0oJiee
CTBOJIA OJIMTHAKOBOTO TUIIA CPACTAIOTCS IPYT C IPYTOM
OKOJIO MOBEPXHOCTHU 3eMJIU (BO3ZHMKAET JIBOMHOE



SIAPO), YUIM pa3aBanBaeTCs MOJIOI0E IepeBo. Pa3BeT-
BJIEHME CUMTAETCS MOPOKOM (popMbl cTBoja. TTne-
HBII JlecoMaTepual 4acTO HeMPUTOJEH ISl CTOJISIP-
HbIX pabOT, 0COOEHHO TOT[a, KOTAa ABOMHOE SIAPO
BBIPOCJIO HE MOJIHOCTBIO. 71T HEKOTOPBIX MOPOJ, JIe-
peBa, HarpuMep opexa U KpaCHOTo JepeBa, BO3MOX-
Ha mepepaboTKa pa3BETBICHUM B LICHHYIO (haHEepy
MMUPaMUIAIBHOM TEKCTYPHI.

CydYKoBaTOCTh ¥ HAPOCTBI: CYYKOBATOCTh — 3TO
o0111ee TOHSATHUE IJIsl YacTOro IMpopacTaHus CYYKOB.
JI7s1 KagecTBa CTBOJIOBOI IPEeBECUHBI BaXKHYIO POJIb
WUTPAIOT BEJIMUMHA U CTPYKTypa CYy4KOB. Cydbs MOTYT
3HAYUTEJbHO CHU3UTh NPAKTUYECKYIO LIEHHOCTh
CTBOJIa WJIX TIPUTOTHOCTH K YITOTPEOJICHUIO TTJICHO-
ro JiecomaTepuajia, HO MHOTIa HaJIMYKMe CYYKOB yBe-
JIMYMBAET JEKOPAaTUBHOCTh ITOBEPXHOCTH. HapocThl
Ha CTBOJIC SIBJITIOTCS HAIUIBIBAMU Ha HAXOASIINMU-
¢d oI HUMU cydkamu. Hapociiast npeBeciiHa MOXKET
OBITH MOpaxkeHa rpudamu.

PaxkoBblii HAPOCT: HAPOCTHI B BUAC LIUIIKU WA
JXKeJBaKa, KOTOPBIC BHI3BIBAIOTCS pa3pylIaloIuMU
JiepeBo rpudamu.

Kpenb: yacto obpasyeTcsi B IpeBECUHE XBOWHBIX
IOPOJ KaK peaKlMOHHAs IpeBecruHa IIPpU OIHOCTO-
pOHHEM BO3ICHCTBMM Ha IepeBO, HAIIpUMEp BeTpa.
Kpensb sBisieTcs 6osiee TeMHOI U O60Jiee XpyIKOoii, yeM
HOPMAaJIbHO BBIPOCIIIAsl IPeBECUHA, IIMICHBIE JJeCOMa-
TepHUAJIBl UMCIOT CKJIOHHOCTB K KOPOOJICHHIO.

Tpemunpl: CTBOJIBI MOTYT UMETh KaK BUIUMBIE
TPELIMHBI Ha TTOBEPXHOCTU (METUKOBBIE TPELIMHBI),
TaK U HEBUIMMBbIE BHYTPEHHUE TPeIIuHbL. [IprunHoi
TpelIMH Bceraa spiaseTcs HanpsikeHue. [Toatomy
TPEIIMHBI MOTYT TTOSIBJISITbCSI YK€ TIPU XKWU3HU Jepe-
Ba, HAIIpUMeEp M3-3a HANPSKEHUIM POCTa, BO3MECMU-
CTBUS BE€Tpa U MOpo3a. Haille BCero OHM BO3HUKAIOT
Ha CTBOJIE CpyOJEHHOIO epeBa B pe3y/ibTaTe CAUILI-
KOM OBICTPOTO BBICYIIIMBAHMUS M3-3a MOSBISIOIINAXCS
yCago4yHbIX HampspKeHui. [1pu 3ToM 0macHOCTh BO3-
HUKHOBEHUS TPEIIMH YBEJIMYUBACTCS, €CJIU B CTBOJIE
yX€ €CTb BHYTPEHHHWE HAIMPSDKEHUS], HAalIlpUMep Tpu
SKCUEHTPUYHOM PACIIOJIOXKEHUH SIpa WA HATUIAU
kpeHu. KosblieBasi TpelHa, Tak Ha3blBaeMasi OTJIYII-
Has TpellMHa, — 3TO TPELIMHA B SIIPE WU CIEI0M

2.2. Jlepeso

[MoBepxHOCTHbIE
(MeTuKoBbIE)
TPeLLUWHbI

BHyTpeHHue
TPeLHbI

OtnynHas
TpelymHa

@

OKCLEHTPUYHOE
pacnosnoxeHve
aapa

Apnposas
rHUMb

MATHUCTOCTL

BHyTpeHHss
3a60MnoHb

A

CeuneBatocTb
(yTonuieHue
KOPHEBOMW LUENKN)

CeunesartocTb
(cTBona)

Puc. 2.19. [Mopoku npeBecHHBI
cTBOJA (YacTh 2)
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IpeBeCUHE, TIPOXOASIIAsi MEXKIY TOOUIHBIMUA CIOSIMHU U MMEIOIIAsl 3HAUYNTEIbHYIO
MPOTSKEHHOCTD 110 IJIMHE COPTUMEHTa. ['ogUJHBIe Koblia pa3pbiBaroTcs. I[Tpuan-
HOIl BO3HUKHOBEHUS DTUX TPEILIMH SIBISIOTCS HAIPSKEHUS B IPEBECUHE IMpPEXe
BCETO0 B 30HaX C HEOAMHAKOBOM MMM PUHOMN TOAUYHBIX KOJICIl. DTU TPEIIUHBI TOSIBIIS -
JOTCSI B PACTYIIEM JIepeBe M YBEJIMUMBAIOTCS B CPYOJICHHOM ApeBeCHHE B IpOIIEcce
€€ BbIChIXaHUSI.

SnpoBas rHWIb: TPUOBI, pa3pyllIarolve Pa3IMIHYIO IPEBECUHY, MOTYT IIOpaXarth B
pacTylieM AepeBe Kak 3pellyio ApeBecuHy, Tak U sapoBylo. CHavajia mopaxkeHHasi Ipe-
BeCHMHA OKpaIIMBAeTCs, TOTOM CTBOJI pa3pyllaeTcs U3HYTPU HapyXKy. B 3aBucUMOCTH
OT ILIBETA MOPaXKeHHOM APEBECUHBI PA3IMYAIOT KPACHYIO THWJIb (B OCHOBHOM XBOITHBIX
nopoma) 1 0eyyto THUIb (TMCTBEHHBIX ITOPOT).

DKCIEHTPHYHOE PACHOJI0KEHHE SIIPA: TTPU TAaKOM MOPOKE POCTa CeplLieBUHA pac-
[oJIaraeTcsi He TOYHO B LIEHTPE IMOIMEPEUHOro ceyeHus: cTBoja. Ha omHoI 13 cTopoH
CTBOJIA TOAMYHBIE KOJIbLIA CXAThl CUJIbHEE, HA MPOTUBOMOJIOXKHON CTOPOHE PACCTOSI-
HUE MEXIY HUMM HECKOJIbKO Gosblie. [Tnnomarepuan U3 Takux CTBOJOB MOIBEPXKEH
KOpOOJIEHUIO B CIIydae HEMOAXOIIIETO pa3pesa.

IIaTHucTOCTH (OKpamIMBaHME): MO/ MATHUCTOCTHIO MOHMMAIOT BUAMMBIE Ha IOIe-
peYHOM pa3pe3e CTBOJIA IIATHA U ITOJIOCHI, OTJANYaoIIrecs mo usety. st kKinaccuduka-
LUK CBIPhEBOI IPEBECHUHEBI TTO TOBAPHBIM KJjlaccaM IISITHHCTOCTb HE UTpacT HUKAKO
pOJIN.

YepBoTOuMHA: pACTYIINE WU MOBAJICHHBIC IEPEBbS MOTYT OBITh ITOPAXKEHBI JKUBY-
IIMMU B A€PEBE WIM MUTAIOIIUMUCS APEBECUHON HACEKOMBIMU MJIM UX JIUYUHKAMM.
LleHHOCTD TaKOIi IPEBECUHBI CHIKACTCSI.

BHyTpenHsis 3200,10Hb — IPYIIIA CMEXXHBIX TOIMYHBIX CJIOEB, PACIIOJIOXKEHHBIX B 30HE
siipa, OKpacka M CBOMCTBA KOTOPBIX OJM3KKM K OKPAacke W CBOMCTBAM 3a00JIOHU. DTOT
TMOPOK OBIBAET HA TOPLAX B BUIE OJHOTO WJIM HECKOJIbKUX KOJIEL] Pa3HON IIUPUHBI U
0oJiee CBETIIBIX, YeM OKPYXKalollasi APeBECUHA, U UMEET HeCKOJIbKO IMTOHMKEHHYIO TBEP-
JIoCTh. BeTpeuaetcst B 5ipoBoil ApeBecuHe, mpexkie Bcero nyoa. Kpome atoro, mpu ot-
KJIOHEHUM OKPACKU LIEHHOCTb APEBECUHBI CHUXKAETCS.

IIpopocTs — Ha pacTyuiemM aepeBe paHbl MOTYT HayaTh 3apacTaTb, HO MOJTHOCTBIO
3apoclias paHa BCTpevyaeTcs peiko. 3apociliee MECTO BCETa UMEET OTKJIOHEHUSI B pac-
MOJIOXKEHUU BOJIOKOH, KPOME 3TOTO, B MIPUJIETAIOIEH TPEeBECUHE YacTO Pa3BUBAIOTCS
rpuOHbIE MATHA. JpeBecrHa TepsieT CBOIO LIEHHOCTD.

Poiikn: ipu 5TOoM medeKxTe pocTa, KOTOPHIN 4YacTO BCTpedaeTcsl y rpada 0OBIKHO-
BEHHOTO, MOIEePEeYHOe CEeUYeHUE CTBOJIA UMEET CUJIbHO BbIPpAa’K€HHBIE CY>KeHMSI U pac-
IIMPEHUST TOAUYHBIX Koyiell. IX pUCYHOK MMeeT BOJHMCThbIe JUHUU. VI3-3a HepaBHO-
MEPHOTO HAIIPSIKEHUS MJIOMaTepHUAaIbl IIOIBEPXKEHBI CHJIBHOMY KOPOOJICHUIO.

CBHJIEBATOCTD: IIPYU CBUJICBATOCTU PeYb MAET O CUJIbHO M3MEHEHHOM CTPYKTYpe
JIpeBecrHbl. MecTa CBUJIEBATOCTU BCTPEYAIOTCSI KaK HA CTBOJIC, TAK M HA YTOJIILIEHUMN
KOpHEBOI 1eliku (komese). CBUIEBaTyIO APEeBECUHY TPYIHO 00pabaThiBaTh, HO U3-3a
CBOEli 0COOCHHOI TEKCTYphI TaKasl ApeBeCUHAa IPUMEHSIETCS JIJISI IIPOU3BOICTBA J0PO-
roit (haHephl U B TOKAPHBIX pabOTax Mo JePEBY.



2.3. CmpoeHue dpesecutbl

2.3. CtpoeHune gpeBecuHbl
JlpeBecrHA COCTOMUT M3 MHOKECTBA KJIETOK, KOTOPbIE OTIMYAIOTCS 1O TUIY, (DOpMe U

BBITTIOJIHACMBIM 3agadyaM. OT[[GJ'[I)HI)IG COCTaBHBbIC YaCTH KJICTKHN WJIN OPCBCCUHDbI 3aBU-
CAT OT XUMMYCCKOT'O COCTaBa.

2.3.1. Xumuueckuii cocmae opeeecumnvt

XUMUYECKMI1 COCTaB APEBECUHBI UMEET 3aMETHO BbI-
paxkeHHbIE OTJIMYUS MEXAY OTACIbHBIMM MOPOAAMU
JlepeBa, MeHee BhIpaXKeHHbBIC OTJIUYUS MEXIYy ApeBe-
CUHOM OJTHO¥ IMTOPOJIbl UJIY MEX]Y Pa3JIMUYHbIMU 30HA-
MM IPEeBECUHbBI (HATIPUMED, SIAPO 1 3a00I0HB).

OCHOBHBIMH KOMIIOHEHTAMM JPEBECUHBI SIBJISTIOTCS
Hesutono3a (Mexny 42 u 51%), reMulesu10103a (MeX-
oy 24 u 40%), nuruuH (ot 18 1o 30%). Takke apese-
CHHA COJIEPXKUT MPUMECH, TaK Ha3bIBaeMbIe 9KCTPaK-
TUBHBIC BEILIECTBA, KaK, HAIIpUMEpP, CMOJIa, TePICH-
THH, XUP, BOCK U Kpacsiue Beiectsa (ot 1 1o 10%),
U 30J1y, TO €CTh HeCropaeMble KOMITOHEHTHI, KaK, Ha-
npuMep, Kajiuii, HaTpuil, Maruuii, pocdop 1 okcuy | B Ymepoa B Kucnopon
xenesa (o1 0,2 10 0,8%). [J Bopopon & Asor

OCHOBHBIMH XUMHYECKUMH 3JIEMEHTAMH SIBJISTIOTCS .

Puc. 2.20. Xumuueckuii coctaB

yrnepon (mpumepHo 50%), Bogopon (okoso 6%), Kuc- JIPEBECHHbBI
Jopon (mpumepHo 44%) u azor (no 0,25%), a Takke
BBIIIIEHA3BaHHbIC 9KCTPAKTUBHBIE BEIECTBA. XUMM-
YECKUIi COCTAB LIC/UIIOJIO3bl M JIMTHUHA OY€Hb ITOXO0X

6%

Tunbl KNeTok:

XBOWHbIE AepeBbs NMEIOT: Tpaxe-

(puc. 2.20). Uabl, CUTOBUAHbLIE KNETKU, NapeH-
XUMHblE KNEeTKW, CMOMSIHbIE XOMbl
2.3.2. Tunot kaemok TINCTBEHHbIE AEPEeBbA UMEIOT:

paHHUe Tpaxeupdbl, CKNepeHXMm-
Hble KNEeTKW, MapeHX1MHble Kret-

Kierku APCBCCHUHBI JOJIXKHBI BBINOJIHATL PAa3/IMYHbLIC KW, CUTOBUAHBIE TPYBKM

3amayu. B cCOOTBETCTBUM C 9TUMU 3aauaMy OHU MMe-
10T pa3InyHyo hopmy (cM. puc. 2.15).

CocenHue KJIETKA COEAMHEHBI IPYT C APYTOM OTBEPCTUSIMU B KJIETOUHBIX 000JI0U-
Kax yepes3 Tak Ha3blBaeMble MOpPHI. [1opbl 1e1aloT BO3MOXKHBIM Mepeaady BOAbI U ITUTa-
TEJIbHBIX BEIIECTB OT KJIETKU K KJIETKE IIPEXK/Ie BCErO B TOPU30HTAIbHOM HaIlpaBiIeHUMN
CTBOJIA.

ITopsl ApeBeCHUHBI JIUCTBEHHBIX MTOPOA 00pa3yioT CIUICTEHNWE M3 BOJOKOH IIeJI-
JII0JIO3bl, Ha3bIBA€MbIX MUKPODUOPUIIIIAMH, C OYEHb MaJICHbKUMU OTBEPCTUSIMU O3
3aTBOpA.

[Topb! npeBecHBI XBOMHBIX ITOPOI, TAK Ha3bIBaeMble OKaiiMJIEHHbIE MOPbI, YCTPOC-
HbI CJIOXHEE, YeM MOPHI APEBECUHBI JIMCTBEHHBIX 1TOpo. Takue Mophl IPeaCTaBIsIoT
o001t MaJIeHbKIE 3aITMPAIOIINECS OTBEPCTHSI CO CBOIOM B 00O0JIOUKE OMHOI M3 IBYX
COCEIHUX KJIETOK. B 1IeHTpe MeMOpaHbl B 0OKaiiMJICHHBIX ITOpaX MMEETCST HEIPOHMIIAe-




@ Thasa 2. Mamepuansl u 0b6pabomka mamepuanos

MOe€ YTOJIIIIeHNE CaMOll pa3HO0Opa3HOi (GOpMBI — TO-

CepepnHHas KneTouHast

nnactuHka obonoqka pyc (puc. 2.21). Uepe3 oTBepCcTHE MOPHI CTAHOBUTCS
BO3MOXHBIM Tepe/iaya BOAbl U MUTATEIbHBIX BEIICCTB
Otsepcyte OT KJIETKM K KJIETKE, a TAKXKe 3alMpaHue KIETKU MPHU

Owck

(torus) fope

(porus) TOBPEXICHUM epeBa. 3aKphITHE TOP SIBJISICTCS He-
00paTUMBIM IIPOLIECCOM, OHO OCTIOXKHSICT CYIIKY 1 M-
MewGpara MPEerHUPOBaHNE APEBECUHBI.
(”n‘;gf;éo) XBOIHBIE MOPOAbI, TAKUE, KaK €J1b, COCHA U JIU-
CTBEHHUIIA, B CITEIIMAJIBHBIX KJIETKAX COAEpPKAT CMO-
Puc. 2.21. OxaiimieHHble mopsl 1Y, KOTOPAs 4epe3 CMOJIsIHbIE XOMbl, UM CMOJISIHbIE
(cxema) KaHaJbl, IepeaaeTcs Aajibllie B pa3IMyHbIe 30HbI Ipe-
BECUHBI. 3aCMOJIOK, WJIM CMOJISIHOI KapMalieK, — 3TO
HAITOJTHEHHBIE CMOJION IUTOCKHE ITyCTOTH BHYTPHU YBe-
JIMYMBIINXCS CMOJISTHBIX XOIOB.

IMuxTta, TUC, KMITApUC U MOXKKEBEJbHUK HE UME-
IOT CMOJISIHBIX XOJ0B, CMOJIa B HUX HaXOIUTCS B Ipe-
Jejax Hapy>KHOI 1 KOPKOBOI 30HHI.

KonuyecTBo 1 auaMeTp KICTOK BHYTPU TOOUYHO-
Puc. 2.22. Mekocioiinas u wy-  1© KOJbIIa — 9T0 OIpeesIonuii (hakTop ISl TOTO,
POKOCITOHHAST IPeBeCHHA OyaeT I ApeBecUHa KiaccuduilMpoBaHa KaK MeJKO-
cJIoiHAA (C Y3KUM PacIiOIOKEHUEM TOIMIHBIX KOJICIT)
WM MUPOKocaoiHas. [ToHgaTuss «MenKocnaonHass» u
«IIMPOKOCJIOMHAsT» IPEBECHHA HE BKIIIOYAIOT OIpee-
JIEHUS] YETKUX pa3MepoB (puc. 2.22).

CkilepeHXHMMHbIe KJIE€TKH, TaKXe Ha3bIBaeMbIe
OIOPHBIMU (TTOAIECPKUBAIOIIMMM ), 3aKPETUISTIOIIUMU
KJIeTKaMU WM KJIeTKaMu Juopudopma, — 3TO y3KUeE,
3a0CTPEHHBIC HA KOHIIAX KJIETKHU C TOJCTHIMU CTEHKa-
MM, COeIUHEHHBIC KOHIIaMM OHa ¢ apyroif. OHu 00-
pa3yrT OCHOBHYIO MacCy APEBECUHBI JIMCTBEHHBIX
MOpoJ 1 MpeaHa3HaYeHbl A1 MPpUIaHUs IpeBEeCUHE
MPOYHOCTU U TBEPAOCTU, HAIpUMeEP MPOYHOCTU Ha
pa3phIB U CXKaTHE.

Pannne Tpaxemnpl, TaK:ke Ha3bIBaeMbIC ITPOBOISI-
- LIMMU KJIETKaMU, COCYyAaMU WY TTopaMu, — 3TO TpyO-
Puc. 2.23. JlpeBecuna nyba, yaTple KJIETKU, KOTOPbIE COEIMHSIOTCS IPYT C IPYTOM
;Ei?:;mp”cmﬂ 1 KOIIBLECOCY- g 10CTATOYHO JTMHHBIE TPOBOJISIINE CUCTEMBI U CITy-

XKaT JUIST IPOBEACHUSI MOOHUMAIOIIEHCSI OT KOpHEH
BOJIbI C PACTBOPEHHBIMM B HEli MUTATEIbHBIMU BEllIeCTBAMU. DTU KJICTKU COAEPKATCS
B 30HE JIy0a 1 3a00I0HM. 30Ha, B KOTOPOI pacIiojararoTcsi paHHUE Tpaxerabl, Ha3bIBa-
€TCS1 KCHJIEMOIA.

Cocyasl B TOPIIOBOM Cpe3¢ BUIHBI KaK MOPBI, B IIPOJOJILHOM Cpe3¢ — KaK OYeHb
MeJIKMe yrinyosaeHus. Pasmep u pacnpeneieHue 3TUX KJIETOK B IPEBECHHE BIMSIIOT Ha
€e CTPYKTYPY U SIBJSIOTCS OJHUM U3 BaXXHBIX MIPU3HAKOB Pa3IUYHBIX TOPOJ AepeBa.

Kamepa
nopbl

MenkocnorHasa  LUupokocnoviHas




2.3. CmpoeHue dpesecutbl

Iy0, siceHb, TPELIKUI OpeX U B3 UMEIOT, HATIpH-
Mep, HaCTOJIbKO OOJIBIIIKE MOPHI, YTO MX MOKHO Pa3-
JIMYUTH HEBOOPYKEHHBIM TJ1a30oM. [IpeBecuHa 3TUX
MopoJ AepeBa 0003HAUYAETCS KaK KPYMHONMOpPUCTAS
(puc. 2.23). Y xieHa, Tpylu, JuIbl, 6epe3sl u Oyka
TOPBI HEJIB35 YBUICTH 0€3 JIyIbl. DTO MEJKONOPUCTHIE
Mopoabl ApeBecUHbI (puc. 2.24). B 3aBucMMOCTH OT
pacripejieJieHUs TOp B IpeBeCMHE OTJIMYAIOT KOJblie-
COCYAMCTYI0 Y PACCESHHO-COCYAUCTYIO TPEBECUHY
(puc. 2.23u 2.24). Kien, rpymia, 0yk, HaIIpuMep, UMe-
0T PacCesTHHO-COCYIMCTYIO IPEBECUHY, Ty0, SICEHb U
BSI3, HAITPOTUB, KOJIbLIECOCYIUCTYIO.

CuroBuaHbIe TPYOKH (y TUCTBEHHBIX MIOPOJ) U CH-
TOBH/IHbIE KJIETKH (y XBOHBIX TOPOJ) 00pa3yioT BJIyoe
MPOBOAAIILYIO cucTemy. OTAeAbHbIE TPYOKM WU KIIET- Puc. 2.24. Jipesecuna suwnm,

MeEJIKoImopucTasd U paCCeAHHO-
KU, OCOOEHHO y JIMCTBEHHBIX MOPOJ, OTAENEHBI IPYT  cocyaucTast
oT npyra neperopoakamu. [leperopoaky CUTOBUIHBIX
5JIEMEHTOB UMEIOT MHOXECTBO OTBEPCTUI Y HATIOMU -
HAlOT CUTO. DTa MPOBOASIIAsA CUCTeMa HalpaBJieHa
BHU3. OHa CIYyXUT AJIs Mepeaaun o0pa3yolmnxcs B
JINCTBSIX WM XBOE OPTAHWYECKUX CTPOUTEIbHBIX Be-
IIECTB — ACCUMUJISITOB. ACCUMWJISITHI, BOCHOBHOM Ca-
Xapa, paCTBOpPeHBI B Bojie. 30Ha Jiyda, B KOTOpOIi pac-
10J1araloTCcsi CATOBUIHbIE TPYOKU U CUTOBUIHbBIE KJIET-
K1, Ha3biBaeTcs Guroamoii (cMm. puc. 2.14).

Tpaxeuapl BCTpeyaroTCsl TOJBKO B IPEBECUHE XBOI-
HBIX MOPOJI U SIBJISIIOTCS KJIETKaMU, KOTOPbIE, C OMHOM
CTOPOHBI, MPUAAIOT IPEBECUHE MPOYHOCTD, C APYroi
CTOPOHBI, BBIMOJTHSIIOT GYHKIIUY BEAYIIIMX BBEPX MIPO-
BOISIINX KJIETOK. Tpaxenibl y XBOMHBIX ITOPOJI COCTAB- ) e )
JIAIOT NPUMEPHO 110 95% OCHOBHOI MAacChl IPEBECU-  Pyc, 2.25. CepaueBuaHbie Win
Hbl. @opMa MOMEPEYHOTO CEUeHUsT ITUX KJIETOK MO-  APeBECHbIC JIyuH
YT TIPSIMOYTOJIbHAS.

ITapenxumHbIe, VI HAKAILUIMBAIOIIME, KJIETKH BCTPEUAIOTCS B IPEBECUHE KaK XBOK -
HBIX, TaK ¥ JJUCTBEHHBIX MOPoJ. OHU CITYXaT /Uil HAKOTUIGHUS TTUTATeIbHBIX U CTPOM-
TEJIbHBIX BEIIECTB, a TakXe MPOAYKTOB oOMeHa BelliecTB. CoxpaHeHHbIe MUTATEbHbIC
U CTPOMTEJIbHBIE BEIIECTBA UCITOIb3YIOTCS IEPEBOM TIPEXKIE BCETO ISl HAOyXaHUS T10-
YeK M JIMCThEB BECHOI; 6oJiee He UCTIOb3yeMble TTPOAYKThI OOMEHA BEIIECTB OTKJIAIbI-
BalOTCs 1151 XpaHeHUs1. TOHKOCTeHHbIe HaKaTUIMBAIOIIKME KJIETKU PacrioiaraloTcs pas-
PO3HEHHO B HAMpaBJeHWU BOJOKHA, HO B OCHOBHOM IOMNEPEK K HEMY, UCXOJS Jyye-
BUIIHO OT cepaueBUHBI (puc. 2.25). OHu TsHyTCS 10 J1y6a. [ToaToOMy ropu3oHTaIbHBIE
HaKaIIMBAIONIME KJIETKU HA3bIBAIOT TAKXKE CEPALCBUHHBIMUA WIK IPEBECHBIMM JIyda-
Mu. CepaAlieBUHHBIE YUl OCOOEHHO BUIHBI B palMaIbHOM MIOCKOCTH pas3pesa ApeBe-
cuHbI 1y6a. OHU UTpalOT CYHIECTBEHHYIO POJIb MPU MPEeBpallleHUM 3a00JJ0HU B SIIPO-
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TopLoBoe ceveHve

PapuanbHoe ceveHune

\

TaHreHumanbHbI paspes

%7/

Puc. 2.26. CeyeHust Ha CTBOJIE

Puc. 2.27. PaguanbHoe ceyeHne
(rmpocroe)

Puc. 2.28. TanreHTabHOE WU
TaHIeHIMaJbHOEe ceueHue (1mo-
JlocyaTasi TeKCTypa)

BYIO IPp€BCCUHY, TaK KaK B HUX HAKAIJIMBAIOTCA U CO-
XPaHAIOTCA AAPpOBbIC BEIICCTBA.

2.3.3. Iraenbte cewenus opesecurnt

7151 ApeBECUHBI WJIW CTBOJIA PAa3JIMYAIOT TPU OCHOBHBIX
paspesa: IolepeyHoe, WJIK TOPIIOBOE, CEYCHUE, Pali-
aJlbHOE U KacaTeJIbHOEe (TaHICHIIMAIbHOE) CCUCHHUE.
PapuanbHOe M KacaTeJbHOE CEUCHUS SIBJISTIOTCS IPO-
JIOJbHBIMU, TO €CTh CEYECHUSIMM, IIPOXOASIIIUMU I1a-
paJijieIbHO OCU CTBOJIA WJIM HAIPAaBICHUIO BOJIOKOH
(puc. 2.26).

ITonepeyHoe, W11 TOPLOBOE, C€YEHHE IIPOXOIUT I10-
nepek ocu crBojia. Ha momepeyHoMm ceyeHUM 110 Ha-
MPAaBJICHUIO OT LIEHTpa K Kparo MOXHO YBUIETh CEpI-
LICBUHY, TOAMYHBIE KOJIbIIA, JIyD 1 KOPY, a TAKXKE UCXO0-
Jsiiye OT CepALIEBUHBI cepALIeBUHHbIE Tyun. Kamouit,
KOTOpPBII MPUMBIKAeT U3HYTPU K JIyOy, HEJIb3sT pa3jin-
YUTh HEBOOPYKEHHBIM IJ1a30M (cM. puc. 2.12). ITomne-
peuHoe, WX TOPLIOBOE, CEUEHUE JTy4Ille BCErO MOIX0-
JIAT JIJIST MAKPOCKOITMYECKOTO MCCIIeIOBaHMST APEBECH -
HBI O] MUKPOCKOIIOM.

Lluxnnaecky pacmoyoKeHHBIC TOMMYHBIC KOJIbIIA
MOTYT UMETb pa3InuHylo mpuHy. [IluprHa 3aBUCUT OT
MOPOJIBI IepeBa, HO TAKXKE U OT KIMMATUYECKUX YCII0-
BUI, B KOTOPBIX pacTeT jaepeBo. Yem oOuiibHee pocCT,
TeM, KaK MpaBUJIO, IIMpe TOANYHBIC KoJyiblla. B aTOM
cJIydae rOBOPST O INMPOKOCJIOMHOM IPEBECUHE, B OTJIM-
YUe OT MEJKOCJIOUHOM IPEBECUHbBI, KOTOPAs COCTOUT U3
Y3KMX TOOTWYHBIX KOJIEIl (CM. puc. 2.22).

PannanbHoe ceyeHne IIPOXOIUT Yepe3 OCh IepeBa
B HAIIpaBJICHUU CEPALECBUHHBIX JTydeid. [1pu 3TOM ro-
JUYHBbIE KOJIblIa UMEIOT BUJ Tapajlie/IbHBIX ITOJO0C
(puc. 2.27). Y pazsnuyHbIX NOPOI APEBECHUHBI, HAIPU-
Mep nyda, MpOXOomsIKe Ha TOIePeIYHOM CEUCHUHU 110~
TIEpPEK OCH CTBOJIA pa3pe3aHHbIe CepALICBUHHBIC JTYUN
BBIIJISIASIT Kak TJIagKue, OJIeCTIINIE IT0JI0Chl, KOTOPhIe
TaKKe HA3bIBAIOT 3epKajoM. Takas MOBEpXHOCTh pa-
JIMAJIbHOTO pa3pe3a TakKe YIYUTHIBAeTCS B OLIEHKE TEK-
CTYPHI JPEBECHHBI.

TaHreHTaJIbHOE, TV TAHTEHIHAJIbHOE, CeYeHHEe TaK-
K€ TIPOXOJIUT B HAIIPaBJICHUU OCU CTBOJIA, HO HE B Ha-
MpaBJICHUU CEPIALIEBUHHBIX JIyYeii, a 110 Xopjae (He 110
LEHTPY) cTBOJA. TaK KakK CTBOJI C TOMMYHBIMM KOJIbIIa-
MM CYKaeTcs KBEPXY, TO KOHyCOOOpa3HbIe HaJIOKEHHbBIE



2.4. Hcnoavzoeanue dpesecunvl J

JIPYT Ha Jpyra TOIMYHbIC KOJIbIa BUIHBI HA KAXIOM CEUCHMM KaK BBITSIHYTbIe BBEPX
napa6osbl. [ToaTOMy BO3HMKAET TUMMYHAS U] TAHT€HIIMAJIbHOTO pa3pesa rnojaocya-
TOCTb ApeBeCUHBI (puc. 2.28).

2.4. Ucnonb3oBaHne ApeBeCHHbI

JlpeBecrHa — 3TO BaxKHEWIINIT MaTepural IUIs1 CTOJSIPHBIX padoT. Mcroab3yoTes B oc-
HOBHOM CTBOJIBI ICPEBbEB, B 3HAUUTEIIEHO MCHBIIICH CTCIIEHN — APYTHe YacTH AcpeBa,
Kak, HalpuMep BEeTBU, KOPHU 1 KOPHEBUIIA.

JpeBecrHa — 3TO BOCIIPOM3BOAMMOE, HE 3arpsI3HSIONIEE U IASIIee OKPYKAIOLIYIO
Ccpefy ChIphbe. 3aIachl AeJ0BOI APeBECUHEI B Jiecax I epMaHUM OLICHUBAIOTCS IIPUMEp-
HO B 2,8 Miapa M3. ExXeromHbIi MMPUPOCT COCTABISIET OKOIO 58 MiIH M. B maHHBIN MO-
MEHT 3TO0 0OJIbIIIE, YEM €3KETOTHO UCITOJIb3YETCS B CTpaHe. 3aroToBKa jeca B Jiecax ['ep-
MaHUU CTAHOBUTCS ChIPbEBOM MTPOOJIEMOIT, 0COOEHHO €CJIM YIeCTh, YTO TIJIOIIAN TPO-
MUYECKUX JIECOB COKpAIIalOTCs, a MOTpedIeHUE APEBECUHBI B MUPE pacTeT. DTy Mpo-
0JieMy MOXHO HECKOJIbKO YMEHbBIIUTD, €CJIU IPUHUMATh BO BHUMAaHUE BO3MOXHOCTHU
ITOJTHOTO MCTIOIh30BaHMSI IpeBEeCUHEI (puc. 2.29).

MakcumarnbHoe UCnonb3oBaHne pacTyLUmX YacTen Aepesa, 0cobeHHO cTBona

lMony4eHre NNOCKOI UMK KPYMHOKYCKOBOW CTPYKTYPbl APEBECUHbI

Vcnonb3oBaHne ManeHbKnx YacTteil ApeBecuHb!

Xumuyeckoe pasgeneHvie BoNokHa 1 otaenexHve
KOMMOHEHTOB KIETOYHON 060M0YKM

Xvmuyeckoe pacLuenneHve, pacTtBopeHve
W npeBpalieHne KOMNOHEHTOB KIeTo4YHOU Of)OJ'IO'-IKVI

MexaHn4eckoe pasfeneHune BornokHa |

PaspgeneHune coctaBHbIX YacTen

TepmMuyeckoe pasnoxeHue

Buonoruyeckoe
pasrnoxeHue

7

&/
</
o

MauTbl, Hocku, [OpeBecHo- | ApeBecHo- | Llenntonosa | BuckosHbin | Oy6unbHble | SHeprus, Komnocr,
cTon6el, 6pychbs, CTPY>KeYHbIE [ BONOKHUCTbIE | AN Bymarn | WEnK, BELEeCTBa, | APEBECHbI | Mymbyun-
6anku, nnaHku, nnnThl, nnnTbI, M KapToHa, | uennodaH, | Kpacutenw, | yronb, pytoLme
6pycbs, haHepa, [peBecHas | ApeBecHasi | a Takke aTaHon, cMonbl, ApeBeCHbIN | MaTepwuansl,
winansl aHepHble | LepCTb, nbinb ONns XumMu- | MeTaHon, KNpbl, ras, Xamu- | rpyHT

NANTbI, nérkve YecKoW Npo- | CUHTETU- macna, Kanuu

CTOMSIPHbIE | CTPOUTENb- MbILLTIEH- yeckue BOCKM

nnnTbI Hbl€ NIUTbI HOCTMN marepuanbl

Puc. 2.29. Bo3MOXHOCTH TTOJTHOTO UCITOJIb30BaHUS APEBECUHbI
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3AO0AHNA

1. OObsicHUTE, MOYEMY JIeC MOXHO Ha3BaTh 9KOCUCTEMOIA.

2. HazoBute 0CHOBHbBIEC TOPOIbI IEPEBHEB €BPOIIECIICKOI0 JIECHOIO X03siCTBA.

3. Jlec moBpexmaeTcs pa3InYHbIM 00pa3oM. HazoBuTe NpUYMHBI U CJISACTBUS TOBPEX-
NEHUM.

4. Pacckaxure 0 3HaUEHUH Jieca I YeJI0BeKa U OKPYKAIOIIEi CPeabl.

5. Tlepeuuncnure, KaKue 3aa4y JOJIKHBI BBIMOJHSTL B PACTyIlEM JepeBe KOPHU, CTBOJI
U1 KPOHa.

6. OOBICHUTE, KaKKe MIPOLIECCHI MPOTEKAIOT B JIUCThIX UM XBOE IPU POCTE AepeBa.

7. OOBICHUTE Ha IIpUMepe JOCKM B3aUMOCBSI3b MEXKIIy HallpaBJIeHHEM pa3pe3a U TEKCTY-
po¥i IpEeBECUHBI.

8. HazoBure BellecTBa, KOTOPbIE TPAHCIIOPTUPYIOTCSI B 3a00JIOHU U JIy0e.

9. OObBsCHUTE 3a7a4u KaMOMsI.

10. OOBsIcHUTE, KaK BOZHUKAIOT PaHHSIS U TTO3IHSIS IpeBeCMHA U YeM OHU OTIMYAlOTCS.

11. Pacckaxure o pa3auuusx sSiAPOBOIl U 3a00JOHHON IPEeBECUHBI OTHOCUTEIbHO UX
CBOICTB.

12. OnuiuTe IMOPOKU POCTa AePEeBbEB U PACCKaXKUTE, KaKoe 3HAUeHHE OHU UMEIOT IJIst
MPUMEHEHUS IPEBECUHBDI.

13. Pacckaxwure, Kakue (PYHKIIMU BBITIOJHSIOT OTASIbHBIC BUIbI KJIETOK.

14. HazoBuTe OCHOBHBIE KOMITOHEHTHI IPEBECUHBI U PACCKAXKUTE, U3 KAKMUX JIEMEHTOB
COCTOSIT 3T KOMITOHEHTHI.

15. OnuimTe BO3MOXHOCTH TTOJTHOTO MPUMEHEHUS TPEBECUHBI.

2.5. [lpesecrMHa KAk necoMarepman Mam NnMAoOMAaTepman

2.5.1. Baaka aeca, hopmosanue u kaaccugpuxauus opeeen

Basnka neca: nmpu Bajike jieca 1eTTHOI O6H30MOTOPHOM MWJIOH [Ie1al0T KIIMHOOOpa3HbIi
TTOAIWJI O TIPSIMBIM YTJIOM K HaIlpaBJICHUIO MageHus1 aepeBa. [Tonmnun 1omnogaHuTe b-
HO 3aIlMIIIAeT CTBOJI OT Pa3pbiBa MPU MageHUU. [IJisl TOTO 4TOOBI CBATUTH AEPEBO, TPO-
M3BOIAT OCHOBHOM Tiporiuii. OH MOJKEH HAaXOMUThCS Ha TIPOTUBOIIOIOXHOM CTOPOHE
OT TIOJINWJIA ¥ pacTioiaraThCsl Ha HECKOJIbKO CAHTUMETPOB BbIIIIE OCHOBAHUS MOATNIA,
JUTSI TOTO YTOOBI KOMENb He pazopsaics (puc. 2.30).

KopneBuiile, Kak MpaBuio, ocTaeTcs B 3emiie. Y LIEHHBIX JAPEBECHBIX ITOPOJI, Ha-
MpUMEp opexa, BULTHU WK AyOa, KOPHEBUIIEe MHOTA BbIKAMBIBAETCS U MepepadaThbl-
BaeTcsl B KOPHEBYIO CBIJIEBATYIO (haHepy.

®opmoBanue (pa3aesikKa HA COPTUMEHTHI): CpyO-
JICHHOE JIepeBO MOJBEpraroT pasienke u ¢GopmMoBa-
Huto. [1pu 3TOoM ynansiior BeTBU (B OOJTBIIUHCTBE
cJlyyaeB LEeNHO O€H30MOTOPHOI MUJION) U OTAESI -
Ocosroii | 10T BEPXHIOIO 4acTb KPOHBI, cTBOJ ocTaeTcs. Co
nponun CTBOJIOB XBOWHBIX J€PEBHEB YACTO CHUMAIOT KODY,
YTOOBI MPEIOTBPATUTD MTOPaXkKeHNEe IPEBECUHBI pa3-
JIMYHBIMU BpeauTeasiMu. Co CTBOJIOB JTMCTBEHHBIX
JIepeBbeB, KaK MPaBWJIO, KOPY HE CHUMAIOT, YTOObI
Puc. 2.30. TToamun u octosroii  MPY OBICTPOM BBICYIIMBAHUM HE TTPOUCXOIMNIO O0-
nponun pa3oBaHME TPEUIUH.

i~

Hanpas-
neHne
nageHusi

Komenb

MNoanun

KopHe-
BULLIE
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Kanaccudpukanus:
T1ocCJie (bopMOBaHI/Iﬂ [nMHHOMEpHbIN nec
OpPOU3BOAUTCS KJIaCCHU- CoipbeBoii Kopotkomeprast
recomarepuan ADEBECiina

¢uxkaius. CeipbeBast 1 (kpyrnsi) | (banarcyi v aposa)
Cop

CTBOJIOBas APEBECUHA, a . s
npUMeHeHusa

TakXe KpYyIIsIK COpTHU-

PYIOTCSI ITO COPTaM Chbi-

Lenniono3sl, Gymaru

ToncTomepHbIi C1BOrbI
K YIsK
nwamerp > 14 cm)
peaecvma
ans 6pbeea 1 cTon6oB Qacm cTBONa
L|.|I'IaJ1bHI/|K
MpombliLneHHas
[peBecuHa

KopoTkomepHasi ApeBecvHa — pa3pesaHHble Ha MoMeHHNLY KpYTsiK 1 KOMoTbIA NliecomMatepuan
MpomblLneHHas ApeBecuHa — AN JPEBECHOCTPYXKEYHbIX U JPEBECHOBOMOKHUCTBIX MIINT,

PbEeBOI IPEBECUHBI, TIOT

KOTOPBIMU 3Ta IPEBECH -
Ha B JaJbHelIIeM OymeT
obpabatbeiBaTbes. [Tpy 3TOM MpUMEHSIOTCS 3aKOH O
TOPIOBBIX cOpTax chipbeBoro jecomaTepuaia (HKIG),
u PacropskeHue o TOProBBIX COPTax CHIPHEBOTO Jie-
comarepuaia (HKIV).

CopTa CbIpb€BOro jiecomartepuana u CTBOJIOBOM ApPeBeCUHbI

A — 3popoBas gpeBecuHa 6e3 feeKToB Unn ¢ He3HaunTenb-
HbIMW fedeKkTamn, KOTopble He BIUSIOT Ha ee UCMOoMnb30-
BaHue.

B — OpeBecyHa HOPManbHOro Ka4ecTBa C OOHUM UM HECKOMb-
KuMU gedektamu, Kak, Hanpumep, cnaboe UCKpUBNEHNE,
HesHauuTernbHas KOCOCMONHOCTb UK CEEXNCTOCTb, HEKO-
TOPOE KONIMHECTBO 3[OPOBbLIX BETOK Manoro uiv CPeaHero
onametpa.

C — pgpeBecuHa, KoTopasi U3-3a CBoMx AeeKTOB HE MOXET ObITb
OTHeceHa kK coptam A u B, HO Mpu 9TOM €e MOXHO Mpo-
MbILWIEHHO UCMONb30BaTh.

D — ppeBecuHa, koTopas n3-3a CBONX AetheKTOB HE MOXET ObITb
oTHeceHa k coptam A, B n C, Ho npu 3TOM ee MOXHO Mnpo-
MbILWAEHHO UCMOMNb30BaTh MUHUMYM A0 40%.

B otaenbHbIX (peaepanbHbIX 3eMIISIX CYLIECTBYIOT
HOPMBI, OTKJIOHSTIOIIMECST OT NaHHBIX OMpeneeHUt
WY AOTMOJIHSIONINE 3TU IIPABOBbIE OCHOBHI.

B j1lecHOM X03s11iCTBE COPTUPOBKA IIPOU3BOIUTCS
B OOJIBIIMHCTBE CJy4yaeB HAa OCHOBAHUU ITUX JBYX
MpeANMCaHui — 10 ITOPOE AepeBa, TOIIIMHE (TOJIIIIM -
Ha, IMaMeTp), Ka4eCTBY, WU JOOPOTHOCTU, ¥ Ha3HA-
yeHnuto (puc. 2.31).

Crossip nepepabaThIBaeT IIPEKIE BCETO CTBOJIOBYIO
npeBecuHy. OHa COPTUPYETCsI 10 CPEAHEN TOIIIMHE 1
10 MUHUMAaJIbHOMY IHaMETPy CTBOJIa B BEpXHEM OT-
pyoe (XeinOpOoHHCKUIA METOA COPTUPOBKM).

Puc. 2.31. Cxema kiaccuuKaluy CbIpbeBOTO JiecoMaTepHaia

T

B ocHoBHOM
mcnonbayeTcs
Kak poBa

4

B ocHoBHOM
ncnonb3ayeTcs

Kak NpoMbILLIIEHHas!
[IpeBECHHA:
cTpouTenbHas
fpeBecvHa

? BepxHuin otpy6
OueHb BETBUCTI
Bpycbs;

B OCHOBHOM,
@ HU3Kas NpoOYHOCTb

CepeauHa cTBona
BeTBnCTbIN
Bpycbsi n fockn

KomneBoe 6peBHO
MoyTn 6e3 BeTok
[Hocku n Bpycbs,

bpeBHa
Bbicokas cToumocTtb

KopHeBuLe
YacTuuHo kopHeBasi
cBunesaras aHepa

Puc. 2.32. Knaccudukaums 6pe-
BEH CTBOJIA

[1pu copTUpPOBKE 110 CpeaHEMY TUAMETPY CTBOJIbI MJIM YACTH CTBOJIOB U3MEPSIIOTCS
Ha BCeli TMHE, Ha IMOJIOBUHE JUTMHBI WJIU JECATOM YaCTH U KJITACCU(DULIUPYIOTCS IO COP-
TaM 110 CpeaHeMY TuaMeTpy 6e3 Kophbl. JJJIMHa TPy 3TOM He SIBIISICTCS IPU3HAKOM Kade-

CTBa, HO CITYXUT ISl OTIpeesieHus1 o0beMa OpeBHa.

[Tpu copTUpPOBKE MO MUHUMATLHOMY TMaMETPY CTBOJIA B BEpXHEM OTpyOe (Xeitno-
POHHCKUI METOJI COPTUPOBKM) CTBOJIbI WJIU YACTU CTBOJIOB U3MEPSIIOTCSI Ha BCEU T~
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HE U B BEPXHEi1, Y3KOI YaCTH CTBOJIA Y II0 MUHUMAJILHOMY IUaMeTpy 0e3 KOPhI U JIJTMHE
Ki1accuduumpyoTcs 1mo coptam. [loa nmamMeTpoM cTBoJIa B BEpXHEM OTpyOe ITOHMMa-
IOT caMblii MaJIeHbKUI AUaMeTp B BEpXHEM yacTu OpeBHA. DTOT cnocod COPTUPOBKU
TIPUMEHSIETCS Yallle BCETo IS IUXT, eJIei 1 JDKeTCYT. 31ech MPU3HAKOM KavyecTBa sIB-
JisieTcs JvHa OpeBHa.

O0o03HauYeHre CTBOJIOBOM apeBecuHbI o copTaM A, C u D mpou3BoauTcst ¢ TOMo-
IIbI0 HAHECCHUS HAAIMMCHU WY IITAMIIOBAaHUS TEKYIIETro HoOMepa, JJIMHBI B METpax,
cpenHero auameTpa B caHTumeTpax u 0ykB A, C u D. CTBoji0Bas ipeBecuHa, He UMeI0-
1ast 0003HaYeHUM, OTHOCUTCS K copTy B. JI1s1 mpogaxku cTBosioBasi ApeBecUHa Tpe/-
Jlaraetcs KyoomerpaMu (paHee ecTMETp, KyOUMUECKMiA METpP CILUIOLIHON MacCHI IpeBe-
cuHbI). U3MepeHne 1 pacyeT ISl CTBOJIOBOI JIPEBECHHBI TTPOM3BOIUTCS ITOCPENCTBOM
onpenejaeHus: oobema (M3) u1st OpeBHA ¢ KOPOii Miin 03 KOpPHI.

|06'beM (M%) = cpenHsis nowagpb NorepeyHoro cedeHns (M?) - anuny (m); V (m3) = A _(m?) - I(M)|

Ipu u3MepeHUU cpeHero AMaMeTpa CaHTUMETPOBYIO JICHTY pacrioaraioT B caMOM
Hu3y. Eciu usmepeHue mpousBOIUTCS ¢ KOPOiA, TO MpeaycMaTpuBaeTCsl CrieIMaabHbIN
BBIYET Ha TOJIIMHY KOpPBI. J17151 OpeBeH aruaMeTpoM 1o 19 cM n3MepeHune cpeTHEro TuamMeT-
pa MPOU3BOJUTCS ONHOKPATHO MEPHOM BUJIKOI MO OKOPEHHOU KOJbIEBOM Mojoce
(puc. 2.33), nnst 6peBeH quameTpoM Oosiee 20 cM M3MepeHne auaMeTpa 6e3 KOpbI IIPOBO-
JIUTCSI TBAXK/IBI BO B3AaMMHO TIEPIICHAMKY/ISIPHBIX HarpaBieHusx. Eciim Mecto namepeHust
MomnajaeT Ha MYTOBKY (IPYNIMPOBaHUE CYyYbeB B MOMEPEUHOM CEUEHUU CTBOJIA JepeBa)
WJIA MIPOYME HepaBHOMEPHBIE YacTh OpeBHA, TO OIpe/ie/IeHIE TMaMeTpa MPOU3BOINTCS Kak
CpenHee U3 U3MEePeHUiA, PaBHOYIAJICHHBIX BBEPX U BHU3 OT UCXOIHOM TOUKY M3MEPEHUIA.

IMpu u3MepeHUU JUIMHBI CAHTUMETPOBYIO JIEHTY MPOTITUBAIOT O CAMOTO HM3a.
BpeBHa co cpenaum quameTpom 20 ¢M 1 MEHBIIIE MOTYT OBITh U3MEPEHBI Ha BCIO JUTMHY
cpasy. Eciu Ha OpeBHE MMmeeTcsl MOAINII, KOTOPhIi BOBHUKAET TIPU BaJIKE AepeBa, TO
M3MEepUTEIbHAas JIEHTA pacliojiaraeTcsl Ha MOJ0BUHE BEJIMYMHBI NToanuia (puc. 2.33).

TpaHCOPTUPOBKA CBAJICHHOTO W pa3ieJJaHHOTO Ha COPTUMEHTHI Jieca I0JIKHA TTPO-
M3BOIMUTHCS KaK MOXHO CKOpee, OCOOCHHO JUTsI APEBECUHBI XBOMHBIX mopon. C mMecta
BaJIKM OHU YBO3SITCS T10 JIECHOM Tpoe3xeii nopore. [ToToM Mpou3BoAMTCS MEpeoTnpaBKa
Ha JIECOTTMUJIbHBII 3aBOJI C TOMOIIIBIO TPY30BOTO aBTOTPAHCIIOPTA, XKEJIE3HOW TOPOTH WK
o Boze. Kak mpaBuiio, mpeBecrHa HEe MOXET ObITh cpasy ke pacruieHa. [Toatomy oHa
BBICYILIMBAETCS UM XpaHUTCs B Bojie. [lepen pacnuanBaHueM IpeBECUHY U3MEPSIIOT 110
JUIMHE U TTPU HEOOXOMMOCTH OKOPsIIOT. JITMHHBIe OpeBHA pa3pe3atoTcsl Ha IBe WU TPU

47 Homep 6peBHa

8,50 anuHa GpeBHa, M OnvHa [
34 cpefHuit AnameTp, cMm

KOmMbLIO

A copT A W3meputensHoe 1721
Mognun

=

kae,unﬁ avamerp N3mepeHue
U3mepeHue CpepHsis nnowage cpepHero
0603HaYeHne ANVHBbI cTBONa nonepeyHoro cedenns A (m?) | a Tpa

Puc. 2.33. MapkupoBKa 1 uaMepeHue OpeBeH
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yacTu. Takue 4acTu Ha3bIBAIOTCS: KOMJIeBOe OPEBHO, CepenrHa CTBOJIA 1 BEPXHHUiA OTPYO
(puc. 2.32). CaMoli LIeHHOV APEeBECUHOM SIBSIETCS KOMJIEBOE OPEBHO.

[Tpu pacnuirBaHUM MEXaHMK I10 1epeBO0OPa0OTKE (paHee MUIBIINK) T0JIKEH 00-
paniatb BHUMaHKE Ha TO, YTOOBI MCITOJb30BaTh JIPEBECUHY C MAKCUMAJIBHOM BBITOJIONM.

2.5.2. Pacnuaoexa opeeen

JInst pacuioBKU OpeBeH MPUMEHSIIOTCS
JICCOITMIBHBIC MHCTPYMEHTBI M CTAHKH.
K BaxkHeHIMM MTHCTpyMEeHTaM OTHOCSIT-
¢ IIopama, JJeHTOYHasl Mija, JUCKO-
Bas (LIMPKY/IbHAS) U LICTIOYHAST TIJIA.

LenHnas 6eH30MOTOpHAas Muia
(puc. 2.34) ucnonb3yeTcs IJ1s1 OTpe3a-
HUsI 10 pa3Mepy (TToIepeK) u pa3ae-
KU CTBOJIOBO# IPEBECUHBI.

JIICKOBBIE MBI MOTYT OBITH OHO- LUMp1Ha NUALHOFO NoMoTHa
ot 180 oo 360 mm,
JIMCKOBBIMU 1 MHOTOIVICKOBBIMU. MHO- | auametp ponna Ao 2000 mm,

CKOpPOCTb ABMXEHUA NeHTbl 4o 50 m/c
TOIVICKOBBIC CTAHKHW ITPUMCHSIOT ITPEXK-

JIe BCETO JIIsI IapaJUICIbHOIO PACIIMIN-
BaHUS JOCOK 1 OaJIOK WJIH [UTST PACITIIIV -
BaHUs1 OPYCKOB 32 OIMH paboymii XOI.

BeprukanbHble JEHTOUHOIIWIb-
HbI€ MMUJIbI JUIs1 OPeBEH MCIIOJIb3YIOT
IIJTST pacITMINBAHUS LIEHHBIX OpeBeH
(puc. 2.35). Kpome 3T0r0, TAKME MUIIBI neuggﬁﬂgﬁﬂi"&:aﬂuna neHTEl?g;:;ijlz::ﬂnuna
MPUMEHSIIOT Ut ABoeHus. [log atum
MOHMMAIOT Pa3IeeHNe TOJICTBIX 0- Puc. 2.35. JIeHTOUHOTTUITbHBIE TTUJIBI
COK Ha JIBe 00Jiee TOHKUE.

BepTukaibHble WIK TOPU30OHTAIbHbIE TMIOPAMbI ObIBAIOT CIEAYIOLIMX TUIIOB: Bep-
THKaJIbHas Opycylolas Jiecopama, TopObLTbHAS MTAJIOpaMa, MHOTOIIMIIBHAST JIECOITITb-
Hasl pamMa WM pacIuiIbHbBIN cTaHOK (puc. 2.36). B MHOTOMMIBHOM JICCONMWILHOU paMe
MOIYT OBbITh YCTaHOBJIEHBI 10 20 MUJIbHBIX MOJOTeH. PaccTosiHre MeXay OTAeIbHBIMU
MMUIBHBIMY TTOJIOTHAMUY MOKET OBITh OMWHAKOBEIM M Pa3INIHbBIM.

I

ARl E—
BLIBL IR =

C

BeptukansHas [op6binbHas MHoronunbHas PacnunbHbIn
6pycyouias necopama nunopama neconunbHas pama CTaHoK
BepTukanbHble nunopamb! lopusoHTanbHas neconunbHas pama

Puc. 2.36. ITunopambl
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2.5.3. Iluaenvuii aecomamepuaan

HI/IJ'[OMaTepI/IaJ'I — 9TO U3ACJINC U3 NPCBCCHUHBI, KOTOPOC IT0JIy4acTCA IIPpHU pacClinjairBa-
HHMM KpYyIJIdKa InapajaiciabHO HpOZ[OJ'[LHOfI OoCH. HI/IHOMaTepI/IaJI MOXKET UMETb OCTPbIC

Kpasl WJIu ropObLb.

MUHUMYM 80 MM.

Banku — nunomMarepwuan, Hambonblas nnowanb nornepe4yHoro ce4eHns cocraBngetT MMHUMYM 200 MMm.

Bpycba — nunomartepuan ¢ KBagpaTHbIM WU NPSMOYrofbHbIM Ce4YeHNEM, C AIMHON CTOPOHbI MUHU-
MyMm 60 Mm. Bonbluas cTtopoHa gonxHa 6biTb He 6onee 4Yem B Tpu pasa 6onblue, YeM MeHbLuas.

Bpycku — nunomatepuan ¢ TonwuHon MuHumMym 40 mm. Bonbluas ctopoHa pomkHa 6biTb He MeHee
YeM B ABa pasa 6orblue, YeM MeHbLuas.

BPYCKVI MHorga 0603Ha4aloTCs Kak JOCKM HacTuna, a Takke B 3aBUCUMOCTU OT npuMeHeHusa Kak aoc-
KW Anst NOQMoCTEen Unm CTpouTelbHbIE OOCKMU.

Hdocku — nunomarepuan ¢ TONWUHOW MUHUMYM 8 MM 1 MeHble 40 mMm. WnpuHa gonxHa coctaBnsite

PeWku — nunomatepuan ¢ nnowapgbio NonepeyHoro ceveHms oo 32 cm? n WwnpuHon go 80 MMm.

Kpyrnbin
necomarepuarl,
OHOCTOEYHbIN

Mony6peBHo,
[BYXCTOEYHbIN

TpexcToeyHbii YeTtBepTuHa,

YeTbIPEXCTOEYHbI

Puc. 2.37. Bunbl pacioBKU Ha

Opychs 1 OaIKu

MogenbHas
pacnuroska

MpononbHas
pacnunoska
(ckBo3Has
1nn Bpassarn)

7
(7
Wi
T
RN
W

MonepeyHo-
cnoucTas
pacnuoBka

MonypaguansHas
pacnunoska

Puc. 2.38. Bunbl pacniujioBKu Ha

JIOCKU U OpyCcKu

BANKN 1 BPYCb4

IIpu pacnuaMBaHUK CTBOJOBOM APEBECUHBI Ha OalIKu
1 OpPYChsSI C TIOMOIIBIO JICCOMMIBHBIX CTAHKOB Pa3jiy-
4aloT pa3Hble BUABI pacnujioBku (puc. 2.37). Bun pac-
MMWIOBKM BJIMSIET MPEXIe BCero Ha aedopMaluio mo-
MEePEYHOro ceueHUs mpu ycaake (cMm. puc. 2.84).

OOCKW N BPYCKM

PacniuyioBka OpeBeH Ha J1OCKU U OPYCKU MPOU3BOIUT-
cs1, KaK MpaBUJIO, HA MHOTOIMMMJIBHBIX JICCOMUIbHBIX
paMax. B ocHOBHOM pasnnyaloT Tpoa0JIbHYIO PacTIv-
JIOBKY (CKBO3HYIO WJIM Bpa3Basl), MOACIbHYIO pacmu-
JIOBKY, MOTIEPEYHOCIOUCTYIO U MOJIypaalalbHYIO0 pac-
MUIOBKY (puc. 2.38).

ITpu nponobHONI paciuIoBKe OPEBHO pacuinBa-
eTCs 32 OJUH IpoxoAd muiaopaMbl. [lomyyaemblie Tipu
9TOM JOCKH SIBJISTIOTCSI HeoOpe3HbsiMu. Eciin oHun goii-
>KHBI OBITh 00Ope3aHbl, TO 00PE3KY MOXKHO IMTPOU3BOAUTD
napaieIbHO WM KoHndecku (puc. 2.39). I1pu KoHu-
yeckoi 00pe3Ke muioMaTepuasia pactui u odpe3aH-
HBIA Kpall poxoasT BaoJb ropobuts. [1pu napaiesnnb-
HOI1 00pe3Ke OHU MPOXOIST MapajieJIbHO APYT APYTY,
JIOCKU ¥ OpYCKHU TP 3TOM MMEIOT OJIMHAKOBYIO TOJI-
LIMHY M0 BCEi JJIMHE.

OOBIYHbBIE TOCKU U OPYCKU UMEIOT TIPaBYIO U JIEBYIO
cropoHs! (puc. 2.39). [1paByro 1 JIeBYIO0 CTOPOHBI MOXK-
HO Pacmo3HAaTh Ha TOPIIE IO MOJOXEHUIO TOMUYHBIX KO-
sen1. JleBast cTOpoOHa, TakKe Ha3bIBacMasi 3a00JIOHHOM
CTOPOHOW, SIBJISIETCSI CTOPOHOM, 00paIlleHHOW HApYKY OT
sgapa (cepaleBUMHBI WM LIEHTPa); MpaBasi CTOpoHa 00-
paleHa K sapy. Paznuaue Mexmy rpaBoii U JeBOii CTO-
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Obnanon e, JleBasi cTOpoHa
2z N
LY . — = _
P4 T N\ Y

Z Z=SSNNOXN Y Mpagasi cTopoHa
Cepeanrrble 4L/ m
Aocku
Cepauosas | I )
aoreno=> YIS nm T —
— paBas CTOpoHa
Cepe/:mHHble j

L IleBas cTopoHa |
MonyuncTble fockn ’ \ I
\mﬂ lpaBas cTopoHa M=\ W I/Z=\
JleBas cTopoHa HeobpesanHast ~ KoHudeckas MapannensHas

O6nanon g obpeska obpeska

Puc. 2.39. Jocku u 6pycku

pOHAMU UTPAET CYIIECTBEHHYIO POJIb B IepeBO0OPAOOTKE, HAIPUMED, TIPU COSAMHEHUU
JTIOCOK CKJIEMBaHMEM, TIPA PYYHOM CTPOTAaHUM U ydeTe (hopMbl IepopMalinm.

CToJisIpbl YacTo MPUAAIOT 3HAYEHUE TOMY, B KAKOM HAIPaBICHUU — MPOJIOJb-
HOM WJIM TIOTIEPEYHOM — PACIIOJIOKEHBI TOAUYHbBIE KOJblla. [IpeBecrHa ¢ rnomnepey-
HBIM PaCITOJIOXKEHUEM TOAMYHBIX KOJell (PYHKIIMOHUPYET JIydllie, 4YeM C TPOA0JIb-
HBIM. [1JTs1 TOTy4eHUsI NOTIEPEYHO-CIOUCTON APEBECUHBI TPUMEHSIIOT OCOOBIE TUITHI
PacTWIOBKY — PaauaibHYIO U MOMEPEUYHO-CIOUCTYIO PaCUIOBKY. JlJist Takoii pac-
MUJIOBKM HEOOXOMMMBI Ba 1 OoJjiee TIPOXoJa Ha JIECOMUIbHOM cTaHKe. Kaxkmbrit
JIOTIOJTHUTEJIBbHBII POXOJ TIPU 3TOM BENET K YAOPOXKAHUIO MUJoOMaTepuaia u 10-
MOJIHUTEJIbHBIM TIOTEPSIM Ha TTPOTIUIL.

Jocku u 6pycku moapasaenstorcs: cornacHo yactu 1 DIN 4071, Ha HecTpyraHHBIC
JIOCKU U OPYCKM U3 XBOWMHOW TPEBECUHBI METPUUYECKOTO Pa3MEPHOTO psiia, COTIacHO
DIN 68372 Ha HecTpyraHHBbIiA ITJIOMAaTepUAall U3 JTUCTBEHHOM APEBECUHBI U, COIJIACHO
yactu 1 DIN 4073, Ha cTpyraHHbIe IOCKW ¥ OPYCKU U3 XBOMHOM IPeBECUHBI METPUYEC-
KOro pa3sMepHoro psaa (tadm 2.4, 2.5, 2.6).

Tabnuua 2.4. HecTpyraHHble OCKM U GPYCKM U3 XBOWHOW ApeBecuHsbl, cornacHo DIN 4071

Nocku TonwwuHa, Mm 16 18 22 24 28 28
Honyctnmoe OTKNOHEHWe +1 MM

[ocku n 6pycku TonwwmHa, Mm 44 48 50 63 70 75
Honyctnmoe OTKNOHeHMe + 1,5 Mm +2 MM

CraHpapTHas annHa HeobpaboTaHHbIX JOCOK cocTaenseT oT 1500 no 6000 mmMm, war coctaenseT 250
unn 300 mm. Mpapgaumns no AnuHe Ans necomarepuana u3 KOMNeBow YacTn 6peBHa 1 6oKoB cocTas-
nsiet 100 MM, HavanbHbI paamep — 10 cm. JlecomaTepran n3 KomneBow YacTu 6peBHa u 6roku ABns-
10TCA HeobpaboTaHHbIM NunoMaTepmanom.

Hapsiny co craHaapTHBIMM TOJIIMHAMU B TOPTOBJIE IPEBECUHON MCIIONB3YIOTCS 1
JIpyTve pa3Mepsl, Kak, Harpumep, 23, 38 u 48 mMm, B CeBepHoii ['epManmnu Takke 22 MM.

Tabnuua 2.5. HectpyraHHble JOCKM U 6pYCKn U3 NUCTBEHHOW ApeBecuHbl, cornacHo DIN 68372

Pocku [18 20 26 30 35 | [focku m Gpyckmu |45 50 55 60 65 70 75 80 90 100

B Ta6nv|ue yKasaHa HOMUHanbHasa TonwuHa B MM, TO €CTb TOJLWMNHA, KOTOpas He Y4UTbIBaeT norpetu-
HOCTb PacrnunoBKu, U3MEHEHME BNaXXHOCTU U AanbHenwyo 06paboTKy ApeBeCHHbI.
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0O0603HaveHre TOCKK 22 MM ToymHOM, 120 MM mmmpuHoi 1 3000 M mmiHo n3 e (FI):

Jlocka DIN 4071 — 22 x 120 x 3000 FI

O0o3HauYeHue copTa ciaeayeT 3a 0003HaUeHUEM TTOPOIbI AepeBa:

Jlocka DIN 4071 — 22 x 120 x 3000 FI 11

CrpyraHHble JOCKU C OJHOI CTOPOHbI 00pabOTAHbI TJIaAKO, C OOPATHON CTOPOHBI
00paboTaHbl (Ha CTPOraJIbHOM CTAHKE) A0 OAMHAKOBOM TOMIIUHBIL. [ToBEpXHOCTU KPO-
MOK He 00paboTaHbl WK IpodunrpoBaHbl. OOpabOTaHHBIC TJIAAKO C 00ENX CTOPOH
JIOCKHA MOTYT MMETh TOJIIIMHY Ha 1 MM MeHbIIIe HOMIUHAJIBHOTO pa3Mepa. B Takowm ciry-
yae HOMUHAJIbHYIO TOJILIMHY HY>KHO COTJIaCOBBIBAaTh OCOOCHHO BHUMATEIBHO.

Tabnuua 2.6. CTpyraHHble focku 1 6pyckn U3 XBOWHOWM apeBecuHbl, cornacHo DIN 4073

EBponeiickas ppeBecuHa CeBepHas pgpeBecUHa
Nocku TonwmHa, MM 135 155 195(255 35595 125 14 16 195|225 255 285
HOonyctumoe +0,5Mm +1 MM +0,5Mm +1 MM
OTKIOHEeHne
HNocku u Gpyckn | TonumHa, vm | 41,5 455 40 45
Honyctumoe +1,5Mm +1 MM
OTKIOHEHne
CraHpapTHas anvHa obpaboTaHHbIX JOCOK U 6pyckoB coctaBnseT oT 1500 po 6000 MM, war cocTas-
nset 250 unu 300 mm. Mpagauuns No AnvHe Ans necomarepuana u3 KoMneson Yactu 6pesHa u 6no-
koB cocTaensieT 100 MM, HavanbHbI pasmep — 10 Mm.

HopmupoBaHHBIe pa3Mepbl T0COK M OPYCKOB YKAa3bIBAlOT HAa COACPXKAaHUE BJaru
oT 14 10 20% OTHOCUTEJIBHO Beca B aOCOTIOTHO CYXOM COCTOSTHUU. J1JIst pa3MepHBIX
TOBApOB BJIAXKHOCTb MOXET cOCTaBIsATh 30% u Gosiee. Pa3mepHbie TOBapbl — 3TO M-
JloMaTepualibl, KOTOphIE PaCIMICHBI 110 3aKa3y 110 MHBIM pa3MepaM, HeXeJIU IPUHS -
TO B TOpromiie. Pazmepsl muiomaTepurana yKa3blBalOTCS 71T BO3AYIITHO-CYXOH ApeBe-
cuHbl. [IpUHSTHI B TOProBjie TEPMUH «BO3AYIITHO-CYXOii» 0003HAYaeT, YTO COAEP-
>KaHue Biaru cocrapisieT MeHee 20%. MexaHUK 110 JepeBooOpadboTKe (paHee MUjib-
IIMK) TT0 3TOY MPUYKMHE JTOJKEH PACITMIIMBATh CBEXYIO IPEBECUHY C YUYETOM TOTIPABOK
Ha TOJIIMHY U INMPUHY, Ha KOTOPBIE ApeBecMHa ycoxHeT. Jlo Toro Kak apeBecruHa
OyZeT OTIpaBcHAa, OHA JOJIKHA OBITh JOCTATOYHO BHICYIICHHOM JJIS TOTO, YTOOKI HE
MOKPBITHCS MSATHAMU MPHU TPAHCIIOPTUPOBKE. DTO ITOCTUTAETCS MPU YPOBHE COIEP-
>xaHus Biaru npuMmepHo 30%. 1o oOImenpuHATHIM IIpaBUjaM TOPIOBJIM MUJIOMATE -
pHUaJIbl JOJIKHbBI OBITh JOCTABJICHBI OTPEOUTEIO BBICYIIEHHBIMU 10 TAKOIO COCTOSI-
HUSI, YTOOBI UX MOKHO OBLIO CKJIAIMPOBATh B CKJIAICKUX TTOMEIEHUSIX 6€3 TOUIOHOB
JPYT Ha Ipyra u 0e3 MOBPeXIEHUSI.

N3MEPEHNA N PACHETbBI ONA NMANOMATEPUATIA

B DIN 68250 1 DIN 68371 yeTKo perlaMeHTUPOBAHO, KaK ¥ B KAKUX MECTaX IIPOM3BO-
JUTCS U3MEPEHUE JJIMHBI, TOJILIMHbBL M IIIMPUHBI 00pe3aHHbIX U HeOOpe3aHHbIX OpyC-
KOB U JIOCOK M3 HECTPYraHHOM JPEBECUHBI XBOMHBIX 1 JIMCTBEHHBIX MOPOJI, a TAaKXKe
YCTaHOBJICH TOPSIIOK pacyeTa IUIOIIAAu U o0beMa.

Jlmmna (/) mutoMarepuaia U3MepsieTcs Kak KpaTdaiIinee pacCTOSTHUE MEXIY IBYMSI
MPOTUBOIOJOXHBIMU TopLaMu (puc. 2.40).

IMIupuna (b) U3MepsieTcs A1 MapajuieabHO 0OPe3aHHOrO MIoMaTepuraa B JII0OOM Me-
cTe Oe3 yueTa ropObUIs, MUHUMAIBHOE PACCTOSTHHIE OT Topiia cocTanisieT 150 mwm (puc. 2.40).
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[lIvpuna obpe3aHHOTO Hemapas-
JIEJIbHO MuJioMarepuaia (Hampumep,
MPU KOHUYECKOI 00pe3Ke) U3MepsieT-
¢4 Ha cepenune JuHbl (b ). smepe-
HUE IIPOU3BOIUTCS HAa CTOPOHE, KOTO-
past He umeeT ropobLIs (puc. 2.40).

IupuHa HeoOpe3aHHOTO MUJIO-
Marepuaja u3MepseTcsl Ha CepeuHe
AnuHel (b ). JIna 10coK u3MepeHue
MIPOBOIST Ha y3KOIi (JIEeBOIi) CTOpPOHE,
15T TOJICTBIX JJOCOK 1 OPYCKOB ITUPH -
Ha oTpeJesisieTcsl Kak cpeaHee apud-
METUYECKOE (b ) pe3yIbTaToB U3Me-
peHUsI IIIMPUHBI 110 ABYM CTOPOHAM
(puc. 2.41).

Tommmua (d) nunomarepuana us-
MepsieTcsl B JII00OOM MecTe, MUHU-
MaJIbHOE PACcCTOSIHME OT TOpla CO-
crapisieT 150 Mm.

ILnomanp (A) pacCUMTHIBAETCS O
U3MEPEHUSIM IIMPUHBI U TOJIUHbBI U
3aJaeTcs B KBaAPaTHBIX MeTpax (M?).

Oo0bem numomarepuana (V) pac-
CUUTBIBAETCS MO0 U3MEPECHUSIM TN -
HBI, IIMPWHBI U TOJIIWHBI A 33JaeTCS
B KyOnm4eckux meTpax (M>).

COPT MUITOMATEPWNATA

IIpu pacnuioBKe IJIMHHOMEPHOIO
Jleca MuJioMaTepuaibl IUIsl TOPrOBIU
TOAPA3AETISIOTCS, C OMHOM CTOPOHHI,
10 TTOPOJIe IPEBECUHbBI (COPTUMEHT) U
rabapuram (pa3Mepam), C IPyroi cTo-
POHBI — TIO COpTaM.

OtnenbHbIe cOpTa 0003HAYAIOTCS
mucdpamu 1, 11, III u IV, ipu sTom
caMoe MEHbIIIee YMCIIO YKa3bIBaeT
Hawtyuiuii copt. [1pu onpeaeneHun
COpTa ApeBECUHbI YYUTHIBAIOT pa3Me-
DB 10 ITMHE U IIUPUHE, a TAKXKe T0-
JIOXKEHHUE APEBECUHBI B CTBOJIE (KOM-
JIeBoe OpeBHO, OPEBHO U3 CEPEIUHbI
CTBOJIA WU BepxHero orpyda). Kpo-
M€ 3TOr0, YYUTHIBAIOT UMECIOIIMECS
IMOPOKHU POCTA IPEBECUHBI, TAKKE, KAK

1721

1721

b,

m

OCKM
1 Bpycku

Bpycku

bm1 v me
m 2

Puc. 2.40. 3zmepeHust 11sl 10COK

Onpenenel-me mowaguv ans napamienbHO o6pe3aH-

HbIX [OCOK:

A=I-b A — nnowagb
| — gnuHa
b — wnpuHa

OnpepeneHve nnowagu Afisi KOHUYECKU obpesaH-
HbIX JOCOK:
A=Il-b, A — nnowanb
| — pnuHa

b, — wupnHa

OnpepeneHue nnowanu gnsi Heobpe3aHHbIX JOCOK:
A=I-b_, A — nnowapgb

| — gnuHa

b, — wvpuHa

OnpepeneHue nnowanun pns HeobpesaHHbIX 6pyc-
KOB M TOJICTbIX OCOK

b, +b,
A="% A - nnowagp
| — onuHa
b, —cpeOHasa WUpUHa y3KOW
CTOPOHBI
b, — CPEOHAS WMpUHA WNPOKON
CTOPOHBI

O6bem = nnowans - TonwuHa; V=A-d

d =40

Puc. 2.41. smepeHue cpeaHeil IMPUHBI OPYCKOB
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CY4YKHU, KPUBU3HA, KOCOCIOMHOCTD WM KPeHb. JIe(heKThl, KOTOPhIE BO3HUKAIOT IOCJIC
BaJIKUM JiepeBa IpY HETIPaBWJIbHOI 00paboTKe, HAIIpUMep TPEIIMHBI M3-3a YCYIIKU, OK-
pallMBaHUe WIM MOPakeHNEe HACEKOMBIMU, TAKXKE BIUSIOT Ha OIIpeAeICHUE CopTa Ipe-
BCCHUHBL.

ITpu onpeneeHK MPU3HAKOB COPTA HEOOXOAMMO OOpalliaTh BHUMaHUE Ha TO, YTO
JIPpeBEeCUHA SIBISCTCS MIPUPOIHBIM MaTepHaIoOM, Y KOTOPOTO CBOMCTBA M MPU3HAKU MO-
TYT UMETh JOCTATOUYHO IITUPOKUE MPEICIIbI.

2.5.4. Hoaygpabpuxamot

TTonydabpukaTsl N3 IPEBECUHBI — 3TO MU3ICIUS WU ITPOMEKYTOUHAS TTPOMAYKIINS, KO-
TOpas yKe MoJABepIIach OJHOMY MM HECKOJIBLKMM ITPOM3BOACTBEHHBIM ITpolLieccaM ISt
BBITIOJTHEHUSI OMpene/icHHOro HasHadeHMs. [lonydabpukaThl, Kak IIpaBWIO, ITOCTaB-
JISTIOTCS IJIST APYTUX JIePEeBOOOpAThIBa-
\
§ HBIX SIIUKOB, CTEPKHU U IJaHKU
(puc. 2.42). MHoOrMe u3 TaKUX IOy~
5

FOLMX MIPEANPUSTUIA, HAIIPUMED CTO-
. [locKka co CpeaaHHLIM yrmiom (abpMKaTOB CTaHIAPTU30BAHBI.

JIIPHBIX, JJIS1 U3TOTOBJEHUSI KOHEY-
HbIX usaenunit. K nonygpabpukaram
OTHOCSITCSI, HAaIIpUMep, TaK1ue CTPOU-
TEeJIbHbIE 2JIEMEHTHI, KaK ABEPU U
JIBEpHbIE HAJTUUYHUKMU, OKHA, TTapKeT,
JIECTHUIIBI, TPODUINPOBAHHbBIC 10C-
KU, BBITOYEHHbIE IeTaJIU, MeOeJIbHbIE
HOXKMW, CUIEHbSI U JETaJIU BbIABUX-

p

LnyHTOBaHHas Aocka

/
T s
B0
S
&

£ N
IS

[locka Ansi CoeuHeHNs! (cpackoi), WwnyHToBaHHas
BPa3BeXkKy, WNyHTOBaHHas 5. [locKa CO CPE3aHHbIM YrioM
Llocka s coenwreris {(backow), LunyKToBaHHaA 2.5.5. Ilpusnaxu kavecmea
Bpa3bexky, dhanbLioBaHHas C BbIEMKON
6. TpodunuposaHHas Aocka Ruaomamepuanioes

C Na3oM Ansi COeANHEHNS]

“

[MunomMatepuaabl COPTUPYIOTCS 110

omnpeaeJeHHBIM Mpu3Hakam. [1aB-
§§ HBIM TIPU3HAKOM Ka4yeCTBa, HAPSIY C
pa3MepamH, SIBJISIeTCS CTPYKTYpa Jipe-
BeCHHBI. B 2T0i1 cBSI3M MOpOKU ape-
\ BECHHBI 00pa3yIoT BaxKHEHIIINE TTapa-
METpbl KauecTBa JJIsI OMpeacIeHUs
copra nuiomatepuaia. CopTUpPOBKa
IIPOM3BOANTCS B OCHOBHOM I10 BUAY,

Vil

Vi,

D120

\

V)

7 8 9 10 KOJIMYECTBY U pa3Mepy IOITYCTUMBIX
7. MNnunTyc 9. 3aykonornowjaiowjas jocka ITIOPOKOB JAPEBECUHDIL.
8. BarkoHHasi focka ® WERTTL (Enues B DIN 68256 perimameHTUPOBaHbI
10. 3BykonornoLuatowias gocka
C MPOUNMPOBAHHBIM KAHTOM nmapaMeTpbl COPTUPOBKU IJIA APCBE-

Puc. 2.42. IMonydadbpukarsl (pumep i Tpodu- CUHBIJINCTBCHHBIX U XBOMHBIX IIOPOA.
JIMPOBAHHBIX JOCOK) Paznuuaror CJICOYIOIME ITOPOKU ApEC-
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BECHHBI. CYYKU 1 TPECUINHBI, IIOPOKU
CTPYKTYDPBHI, FpI/I6KOBoe TIOpaXXEeHNEC 1N
3aabIXaHHUE, IMOPaAXKCHNE HACCKOMBbBI-
MU, IUIECEHbIO, NBMCHCHUEC (I)OprI,
BpociIas Kopa. ]_[OBerHOCTb TaKXKe Kpyrmbii OsarnbHbii Mpoponrosatsii
Mo dopme cyukoB
OLICEHUBACTCA IO OMNPECACICHHBIM
IIpHU3HaAKaM.

CYYKM

BeTBu SBISIOTCS KU3HEHHO HEOOXO- Mnacresoit PeGpoBbiit CLumBHOW
JIMMBIMHU TSI iepeBa. CY‘IKI/I npe- Mo nonoxeHuro BnMnOMTepMane
CTaBJISIIOT COOOI YacTU BeTBEi, 3a-
KJIIOUCHHEBIC B IPeBECHHE CTBOJIA U
obpociire HOBBIMM TOAUYHBIMU
KonbllaMu. B nunomarepuanax B 3a- PasbpocaHHble Ipynnosble Pa3BeTBneHHbIe
BHCHMOCTH OT CBOETO pa3Mepa, KO- | MO B3auMHomy pacnonoxenuio
4CCTBA, PACMHOJIIOXKCHUA U CTPYKTYPbL  Puc. 2.43. Kinaccudukaiysi CydkoB B TIJIOMaTeprasie
OHU YMEHBIIAIOT MPOYHOCTH IPEBE-
CHHBI U €€ YCTOMUYMBOCTB ITPOTUB TprOoB. KpoMe 3T0ro, CydKH yCIOXKHSIIOT 00pabOTKY
U OTPUILATEJBHO CKa3bIBAIOTCS HA BHEIIHEM BUIE MEOEIU WU CTPOUTEIbHOM KOHCT-
pykumu (puc. 2.43). MUHorma Bce Xe XOpOIIIo 3apoClire CYyYKU UMEIOT MHTEPECHBIE Ouep-
TaHUS, KaK, HalIpuMep, CYIKHU eBPOTICHCKOro Keapa.

bonbuive cyuybst MOTYT 3HAUUTEIbHO CHUKATh MPAKTUYECKYIO LIEHHOCTh HECYIIIMX
U1 TOYHBIX CTPOUTEIbHBIX KOHCTPYKIIMIA, HAIIPUMEP CTPOECBOIO Jieca, OKOH U JBEpeit,
IMPOYHOCTh HA M3rM0 M Ha pa3phiB Takke CHIKaeTCsI. CyuyKM BBI3BIBAIOT UCKPUBJICHHUE
KOHCTPYKIIMOHHOM ApeBECUHBI, HAIIpUMep 0O0BsA3KM ABepu. CrudaemMble neTaay Joma-
IOTCSI B MECTE PaCIOIOKEHUS CydKa, U CYYKHU MIPOSIBIISIIOTCS] OKpalllMBaHEM U 00pa30-
BaHMEM TPEIIVMH B JJAKOBOM ITOKPHITUH.

Cyuku B nunomaTtepuane, cornacHo DIN 68256, nogpasnensior:

— Mo Ux hopmMe Ha MOBEPXHOCTU OPEBECUHbI: HA NPORONroBaThie (nanyatbie), OBasbHbIe U KPYrIble;

— MO0 UX MOMOXEHUIO B APEBECUHE: Ha MNacTeBble, PEOPOBLIE, CLUMBHBLIE U CKBO3HBLIE;

— M0 VX B3aMMHOMY PacrofioXXEHNI0 Ha CTOPOHE nunomatepvana: Ha pasbpocaHHble, rpynnoBble u
pa3BeTBEHHbIE;

— 0 CTeMNeHn cpacTaHus ¢ OKpyXXatowen ApeBECUHON: Ha CPOCLUMECS N HECPOCLUMECS;

— M0 COCTOSIHMIO APEBECUHbI: HA 30OPOBbIE, 3arHUBLUNE U THUMbIE.

TPEWWHbI

TpEH_II/IHI)I B AOPEBCCUHC
(puc. 2.44) pacronararTcs B f
Pa3/INYHBIX HAIIPABJIICHUSAX U MetukoBas TpelnHa MoposHas TpewmHa TpewmHa yeywkn — OTnynHas

Kkak 6okosast KaK nnacresas kak TopLioBas TpeLmHa
NMCIOT pPa3HbIC pa3MeEpPhI. ~, =
OHM YMEHbIIAIOT MPOYHOCTh - g =
N 7 ~ /
npeBecuHbl. [IpuunHoOil 06- // z
pa3oBaHUA TPCUIMH ABJIAIOT- lMoBepxHocTHast Iny6okas CkBo3Hast Yewyityatas
TpeLmHa TpeLmHa TpeLmHa TpeLiuHa

Csl HAIIPSDKEHMSI B IPEBECUHE.
OHU TOSIBISIOTCA B pacTy- Puc. 2.44. TpewnHbl
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1IeM JiepeBe, Mpu pyOKe Wiiu TPAHCTIOPTUPOBKE, MPU CYIIKE U, HAKOHEL, TIPU HATpy3Ke
JIPEBECUHBI.

TpewmHbl B Nuiomartepuane oLeHMBAaKOTCA MO UX AIMHE, HanpaBieHUIo OTHOCUTENBHO MPOQOILHOMO
HanpaBneHUs OPEBECUHBI, MOMTOXEHWIO U rNy6uHe:

MeTukoBble TpelmHbl — pagnanbHO HamnpasieHHbIe TPeWwWHbl B SApe Mo HanpasieHnto K 3a60510HM,
nmetowme 60rbLLylo NMPOTSXKEHHOCTL MO ANVHE nNunomMarepuana.

TpewmHbl YCYWKNU — 9TO paguanbHO HanpaBneHHble TPeLWWHbI, BO3HMKaoWme B cpybneHHon gpese-
CVIHe MOof, AENCTBNEM BHYTPEHHMX HaMPSHXKEHUM B MPOLIECCE €€ BbICbIXaHNS.

OTnynHble TPELWMHbl — TPEWWHbI B SApe Unu Crnenon ApeBECKHE, NPOXOAsMe MexXay roamyHbIMU
CNoSIMU 1 UMEIOLLNE 3HAUUTENBHYIO MPOTSXKEHHOCTb MO ANHE COPTUMEHTA. STN TPeLWmHbI BOSHUKAIOT
B pacTyLleM OepeBEe 1 YBENNYNBAIOTCSH B CPYONEHHON APEBECKHE B MPOLIECCE €€ BbIChIXaHUS.
YewyiyaTtble TPELWUHbI — YellyinyaTtble OTCNamBaHUs MIOCKMX CIOEB APEBECUHbI, KOTOPbIE MPOUCXO-
OAT B cepaL0oBO [OCKE MOf, HAKIIOHOM K PacronoXeHNI0 BOMIOKOH.

Mopo3Hble TpelmHbl — paguanbHO HamnpaBsieHHbIe HapyXHble TpeLwmHbl, Mpoxoasimne 3 3abonoHun
B SOPO 1 UMEIOLIME 3HAYUTENbHYIO NPOTSHXKEHHOCTb MO ANMHE COPTUMEHTA. Takue TpeLmnHbl BO3HUKa-
10T B pacTyLiem fepeBe 1 CONpoBOXAalTCs 06pasoBaHNeM Ha CTBOMNE XapakTepHbIX BanvkoB 1 rpeb-
Heln paspocCLIenics APEBECHHbI U KOPbI.

BokoBble TpewmHbl pacrnonaratTcs Ha 60KOBOW MOBEPXHOCTU (LUIMPOKOW CTOPOHE) COPTUMEHTA, a
TaKxe Ha 60KOBOW MNOBEPXHOCTU N TOpLE.

MnacTeBble TPELWMHbI BLIXOOAT Ha MNacTb (Y3KYyl CTOPOHY) WK Ha MnacTb U TOpeL.

TopuoBble TpewWwmHbI pacronaratTcs Ha TopLax CopTUMEeHTa.

MoBepXHOCTHbIE TPEeLMHbI, TaKXe HasblBaeMble BOMOCHLIMU, MPU TOMWMHE COPTUMEHTA A0 50 MM
nayT He rnybxe 4em Ha 5 MM, npu 6onbLlen TonwmHe — He rmy6xe Yyem Ha 1/10 TONWMHBI.
Tny6okue TpewmHbl nayT rny6xe, YeM MNOBEPXHOCTHbIE.

CKBO3HbIe TPeLMHbI B/AHbI HA 06enxX NMPOTUBOMOMOXHbLIX CTOPOHAX UK TopLax.

MOPOKU CTPOEHNA OPEBECUHbI

CepaueBuHHasi TPYOKA WJIM CepPIIIEBUHA: CEPIIIEBUHHAS TpyOKa pacroysiaraeTcs B IIEHT-
pe CTBOJIa BHYTPU MEPBOTr0 rOJAUYHOTO KOJIbLIA M OTIMYAETCS MO LIBETY U CTPYKTYpPE OT
OKpyKarolei ee npeBecuHbl. OHa BUIHA B CEP/ILIOBBIX TOCKaX. 30HA CEP/ILIEBUHBI UHOT-
JIa UMECT TaK MHOTO TPEIINH, YTO €€ IMPUXOANTCSI BRIMUINBATD 13 TOCOK.

Hak10H BOJIOKOH: MPU HAKJIOHE BOJOKOH FOBOPSIT O HEIMapauleJbHOCTHA BOJOKOH
MPOIO0JbHOM OCU cOpTUMEHTa. HakI0H BOJIOKOH OTPHULIATEIbHO CKa3bIBae€TCS HA CTPO-
WUTEJIbHBIX KOHCTPYKIIMSAX, HECYIIINX MEXaHNIECKYIO HATPy3KYy, M YaCTO SIBJISICTCS TIPU-
3HaKOM KOCOCJOMHOCTH.

Kpens (TBepaast KpaCHHHA): peUb UICT O MECTHOM U3MEHEHUU CTPYKTYPhI IPEBECUHBI,
BBI3BAHHOM YTOJIIIICHUEM KJIETOYHBIX 000JI0UEK M3-3a OTJIOXKEHMSI IMTHUHA, B OCHOBHOM
Ha HaxoAs1Ieics Mo AaBIeHUEM MOJBETPEHHOM CTOPO-
He IepeBbeB XBOMHBIX ITopoa. KpeHb siBisieTcs peakiim-
OHHOU peBECUHON M MMEET KPAaCHOBATYIO OKPACKY.
JpeBecrHa TBepaas U Xpyrkas, UMeeT MpeapacIoio-
KEHHOCTb K U3BMEHEHUIO (POPMBI U KOPOOJICHHUIO.

TaroBasi [peBecUHA: MECTHOE N3MEHEHUE CTPOCHMUST
JIPEBECUHBI, BBI3BAHHOE YTOJIIEHUEM KJIETOYHbIX 000-
JIOYEK M3-3a OTJIOXKECHMSI LIEJUTI0JIO3bI BO BpeMsl pocTa
nmepesa. TsroBasi IpeBeCHHA ITOSIBIISICTCS B IEPEBhSIX TN -
CTBEHHBIX ITOPOJI, B PACTSIHYTOM MO/ BO3AECTBUEM BET-
pa 30HE CTBOJIOB U BeTBeil. Tsropasi ApeBecuHa SIBJISI-
€TCS peaKIIMOHHOM, €e MOXHO PAcTIO3HATh IO MYIINC-
Puc. 2.45. CuiieBatocth TO-0apXaTUCTOI TOBEPXHOCTH Ha MOMEPEYHOM U MPO-




2.5. ﬂpeeecuHa KdK aecomamepuan uiu nuaomamepuan J

JTOJIHOM pacIiuiie, OKpacka — HECKOJIbKO CBETJIee, YeM
Mpujeraioias «<HopMajibHasl IpeBecuHa». BonHucras
CTPYKTYypa YCIOXHSEeT 00padoTky. OnpeaeneHue mpo-
ucxoauT B cootBeTcTBUU ¢ DIN 68367.

CBWIEBATOCTb: MU3BWIMCTOE WM OECITOPSIIOUHOE
pacIooXeHue BOJIOKOH APEBECUHBI, YaCTO B 30HE
HaIUIbIBa JIMOO 3apocClleil paHbl WM Cy4Ka JIepeBa.
Ecau BcTpeuaeTcst 6oj1ee BOJTHUCTOE MU ITyTaHOE pac-
MOJIOXKEeHME BOJOKOH M3-3a HEOOJBIINX CYyYKOB WU
«BOJISIHBIE MIOOErW», TO TOBOPSIT O PO3E€TKAX, COLBETHU -
X 1 cBwIsIX. @aHepa ¢ po3eTKaMy MOXKET UMETh BbI-
COKYIO JICKOPaTUBHYIO IIeHHOCTh. CBUJIeBaTast IpeBe-
CHHa JIoMaeTcsl 1 obpasyer TpemnHbl. OnpeaeneHue
npoucxoaut B coorBerctBru ¢ DIN 68367 (puc. 2.45).

KococnoitHocTb: PaznnuaioT mpocTyio Kococuoii-
HOCTh U HEpaBHOMEPHYIO KococioitHocTh. IIpocrast
KOCOCJIOMHOCTb OTJIMYAETCsI CIIMPaJeBUIHBIM, B OC-
HOBHOM I1apajUle/IbHbIM PaCIOJIOXEHUEM BOJIOKOH
I10J1 HAKJIOHOM K OCH iepeBa. Bo3MoXHbI JIeBOe 1 IIpa-
Boe BpalieHus. CTerneHb HaKJIOHA BOJIOKOH OIIpeie-
JISIET TIPUTOAHOCTh KOCOCTIOMHOM IpeBecuHbl. [Tmio-
MaTepuaj U3 TakKoil ApeBeCUHbI B OCHOBHOM MMEET
TPELIMHBI U TIepeKolleH (puc. 2.59).

ITpu HepaBHOMEPHOI KOCOCIOMHOCTH, KOTOpast
BCTPEUYAETCs Y TPOIMUECKON U CyOTPOTTMIECKOI JIpe-
BECHHbI, BOJIOKHA CJICAYIOLIKX APYT 3a IPYTOM 30H pO-
cTa UMEIOT pa3HOOOPAa3HbIM HAKJIOH B IIPOTUBOIIOIOX-
HBIX, HEe COBITA/IAIOIINX C OChIO JepeBa HaIllpaBICHUSIX.
biaronapst paBHOMEpHOMY YepeI0BaHUIO BOJIOKOH Ha-
MPSDKEHMS B MJIOMaTeprajie 3HaYUTeIbHO BBIPOBHE-
Hbl. Kak npaBuiio, KopoOJyieHe TaKoi IpeBeCUHbBI He- PamuansHoe  TaHrEHLAANLHOE
3HauUMUTeIbHO. HepaBHOMepHast KOCOCIOMHOCTD BbI3bI- CEELID CEELAD
BacT BCTPEUHOE CTPY:KKOOOpa30BaHUE U IIPUBOIUT K . / =—\
MOJIOCOBUIHOM CTPyKType. [TpomexxyTouHas o6paboT- M //\
Ka TaKoil IpeBeCHHBI yCJI0KHEHA, TaK KaK 33 OIUH IIPO- cenerme G«(/_/A\\.ﬂ HHl
XOJI IPUXOAUTCSI paboTaTh U 11O HAIPaBJICHUIO BOJIOK-
Ha, ¥ TIPOTUB BOJIOKHA. BiusiHre HepaBHOMEPHOM KO-
COCJIOHOCTH Ha TEKCTYPY ITOBEPXHOCTHU 3aKJII0YACTCs
B TOM, YTO OHA COCTOMT M3 HEIPEPHIBHBIX CBETJIBIX U TEMHBIX IT0JIOC, KaK, HAIIPUMED, Y
MOPOoJ canesuiv U abauu. JIpeBecuHa UMeET MoJIocyaTyto CTpyKTypy (puc. 2.47). Onpeae-
JieHKre KococioiHocTu npousBoauTcs mo DIN 52181, DIN 68367 u DIN 4074.

3acMoJI0K (CMOJITHOI KapMaimieK): TIPEACTaBIsIeT COOOM TIOCKYIO TIOJIOCTh, 3aIT10I-
HEHHYIO CMOJIOM, KOTOpask HAXOAUTCSI BHYTPU TOAMYHOTO CJIOSI XBOMHBIX ITOPOJI Iepe-
BbeB. MIX (hopMa Ha pa3IMUHBIX CEUYECHMSIX: IPOIOJIbHAsI T10JI0CA Ha paaualbHOM, OBaJIb-

Puc. 2.46. KococoitHOCTb

Puc. 2.47. HepaBHOMepHast Ko-
COCJIOMHOCTb

Puc. 2.48. 3acMonok
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Puc. 2.49. IIpopocth

4

Y/ g/ /4
L i o

Puc. 2.50. JloxHoe s1po

6oro Ap|
T i

Puc. 2.51. IIarna

Hasl Ha TaHTEHIIMAJBLHOM M KOPOTKasl TyroodpasHast
MOJIOCTh HA MOMEePEeYHOM ceueHuu (puc. 2.48).

O 3aCMOJICHHOI1 IpeBECUHE TOBOPSIT B TOM ClIydae,
€CJIM BCTPEUYaeTCsI 30Ha C 0COOEHHO BBICOKOM CMOJIM-
ctocThio. CMOJIMCTOCTh JIEPeBbEB XBOWHBIX TTOPOJ,
npouspacraomux B ['epmanuu, coctasnsert ot 0,8 no
6,5%. boiiee BRICOKYIO CMOJIUCTOCTh UMEET COCHA Yep-
Hasl, a TakKXKe HEKOTOPbIe BHEEBPOIIEHCKIE COCHOBBIE
TTIOPO/IbI, JIJTST 3aCMOJICHHOM IPeBECUHBI KOTOPBIX CMO-
smmcTtocTh cocrassier 10 40%. I1uxra, THC U TUCTBEH-
HbIE IepeBbsl, IIpoM3pacTalole Ha Teppuropun ['ep-
MaHUHU, CMOJIbI HE UMEIOT.

IIpopocTs: 371eCh peub UACT O YACTUYHO MPOPOC-
1IeM BHYTPb OOJIbIIIOM WM MaJICHBKOM YUacTKe KOPbI
(puc. 2.49). I1pyurHOI TPOPOCTU SBJISICTCS BHEIIIHEE
MOBpEXIEHNE IepeBa, TaKoe, KakK, HallpuMep, rpaao-
OuTHE WIN HAIUIBIB MTOBPEXIAEHHOTO MecTa. Y Oyka
JIECHOTO IIPOPOCTU HA3bIBAIOTCSI HAMUHKOIA. [Tpopoc-
TH, KaK IIPaBUJIO, pacCMaTPpUBAIOTCS KaK AeMEKThI, HO
MpY TaK Ha3bIBaeMOM OEpEe30BOM Karle OHU BCE XKe SIB-
JISIIOTCSI KOMITOHEHTOM TEKCTYPHI U JICKOPATUBHBIM
9JIEMEHTOM OT/AEJKHU.

JloxkHoe AApo: JIOXKHOE SIIPO BO3HUKACT Y pa3idd-
HBIX JIUCTBEHHBIX IIOPOJI M3-3a BIUSTHUSI OKPYXaromieit
cpeibl KaKk HEHOPMaJbHO CUJIbHAsl OKpacka pa3ind-
HOMl MHTEHCHUBHOCTU U OTTEHKOB BHYTPU CTBOJIA.
TBepnocTh ApeBeCUHbI He cHIXaeTcs. JIoxHoe siipo,
KOTOpoe y OyKa JIeCHOr0 Ha3bIBaeTCs BHYTpEHHEM
KpPacHUHOM, a y siceHsI 1 6epe3bl — KOPUIHEBBIM SI/I-
POM, HE UMEET, B OTJIMYKE OT SIAPOBOIA IPEBECUHDI, HH-
KAaKOi1 ITOBBIIICHHOM €CTeCTBEHHOI COMPOTUBIISIEMO-
ctu. JIoXKHOE SIAPO MOKHO paccMaTpyBaTh Kak IIBETO-
BO€ SIPO, KOTOPOE 3HAYUTEILHO MOBBIIIAET CTO-
MMOCTb COOTBETCTBYIOILIETO IIIOHA, KaK, HAalpuMep,
B cllyyae TaK Ha3bIBAEMOTIO OJIMBKOBOTO siceHs. [1o
(opme Ha TToTIEpeYHOM pa3pe3e CTBOJIA JIOXKHOE SIAPO
MOXET OBITh KPYIJIBIM, 3Be3IYaThIM WJIU JIOTIACTHBIM,

WHOTIIAa ObIBaeT SKCLeHTpUIeCcKUM. OT 3a00JI0HH JTOXKHOE SIAPO OTAEICHO TEMHOM (pexke
CBeTJI0i1) KaiiMoii. Ha mpomoibHbIX pa3pe3ax OHO UMEET BUI IIMPOKO ITOJIOCH OJHO-
ro WU HeCKOJIbKUX LIBETOB, MHOIIA 3a3yOpeHHbIN Kpait (puc. 2.50).

OmnpenenieHe JOXKHOTO s1apa mpousBonutest mo DIN 68367.

IIpoxyOomna: KpacHOBaTO-KOpPUYHEBAsI WIM Oypas OKpacka MOTKOPKOBEIX CIIOCB
(rmyO6uHOM 10 5 MM) CILUIaBHOM IpeBECUHBI TeX MTOPOJI, KOpa KOTOPBIX Oorata myOouib-
HBIMU BellecTBaMu (€Jib, 1y0, UBa).
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IIaTHa 1 OKpacKu: IISITHA ¥ OKPACKM SIBIISTIOTCS] MeC-
THBIMU OKPaIIMBAHUSIMU 3a00JI0HM, BOBHUKAIOIIUMU Y
pacTyLIEro AepeBa B BUJIE IITEH U ITOJIOC, 1IBET KOTOPBIX
HE3HAYUTEIbHO OTIMYAETCS OT SIAPOBOIl APEBECUHBDI.
TBepmocTh ApeBeCUHBI He YMeHBIIaeTcd (puc. 2.51).

BHyTpenHssi 3200.10Hb: 3T0O 00JIee CBET/IbIC 30HBI B
JIPEBECUHE SIIPOBBIX MOPOJ (0COOEHHO 1yda), UMEIo-
1I[e Ha IOIEPeYHOM CeUeHUM (POpMY KOJIbLIA IITUPH-
Hoi1 10 30 MM. BHyTpeHHSsIs1 3a00710Hb BO3HUKAET M3-3a 2 ég ; (m_
HapylleHusl IAPOOOpa30BaHuUsl B PACTyLIEM AepeBe. "

CBeT/ible 30HBI IO CBOMM CBOIMCTBaM JIMIIIb HE3HAUM-
TEJbHO OTJIMYAIOTCS OT 3a00yioHU (puc. 2.52). IToaro-
My LIEHHOCTb JIPEBECUHbBI HECKOIbKO CHUXKAETCSI.

Puc. 2.52. BuyrpeHHsist 3a6010Hb

rPUBKOBBIE MOPAXXEHWA N 3AOBIXAHVE

CepaueBMHHASI THIIb M KPACHONOJIOCHIIA: PSIIT XKUBYIIIUX
B IPEBECHHE U pa3pyLIAIOIINX e¢ TPUOOB MOTYT Topa-
3UTh pacTyllee AepeBO WK CKJIAAUPYEMYIO B JIeCy Cpy0-
JIEHHYIO IPEBECUHY M TEM CAMBIM CHU3UTD €€ LICHHOCTb.
JlepeBoOKpallIMBaOLINEe IPUObI BHI3BIBAIOT OKPAILIBa-
HUE APEeBECUHbI, IepeBOpa3pyllaiole CHaYaIa OKpa-
LIMBAIOT IPEBECUHY, MIOTOM pa3pyliaioT ee (puc. 2.53). %géﬁﬁfm

[pu cepaLIeBUHHO THIIU SIIPOBAst APEBECUHA WU L :
30Ha OKOJIO CEPLIEBUHBI IPUOOPETAET HEHOPMAIILHYIO  Pyc. 2.53. Cep/ieBUHHAS THIIb
okpacky. [IpouHocTh ApeBecuHbl cHikaeTcs. Cepaie-

BUHHAsI THWJIb TIO LIBETY JIJIUTCSl HA KPACHYIO THUJIb, B
OCHOBHOM Y IDEBECUHbBI XBOWHBIX ITOPO/T, ¥ OEJTYIO THWTb " ’

Y IPEBECUHBI JIUCTBEHHBIX TOpo. [1pu KpacHOMoIOCH -
11 3a00JI0Hb XBOMHBIX ITOPOJI OKPAILIMBAETCS B KPaCHbBIC
U KOPUYHEBBIE TOJIOCHI, MPOYHOCTb JAPEBECUHBI TAKXKe
cHuxaetcsl. KpacHomosioculia BbI3bIBa€TCS Moce pyo-
KU iepeBa iepeBopa3pyliaoimMu rpudoamu (puc. 2.54).

SnpoBbie MATHA W MOJIOCKHL: SIIPOBHIC TIITHA U TI0JI0- ‘
Cbl BO3HMKAIOT B SI/IPOBOM IPEBECUHE PACTYIIIETO JepeEBa WW%“
o BIusiHueM rpru0oB. COPTUMEHT B COOTBETCTBYIOLIUX ( u
MECTax UMEET OKPACKY, €ro MIPOYHOCTh YaCTO CHIKEHA.

Hapyxnas TpyXJisiBasi THWJIb UJIH TBepIasi 3a00.J10H-
Hasl THWIb: HapY>KHas TPYXJIBasi THUJIb BOBHUKAET Ha
CKJIAIMpPYyEeMbIX OpeBHaX IO/ BIMSIHUEM JepeBOpa3pylIaloIuX TpUOOB KaK MsTHA KO-
PUYHEBATON WM OeIOBATON OKpAaCKU Ha 3a00JOHU JTUCTBEHHBIX MOPOJ IEPEBbEB, OCO-
O0eHHO Oyka jecHoro. [IpoyHOCTh IpeBECUHBI CHIDKEHA.

3a00J10HHbIE TPUOHBIE OKPACKM: IIPY TAKOM OKpAILIMBAHUM pedb UACT 00 M3MEHEe-
HUU €CTECTBEHHOI OKpacKU 3a00J10HU, BBI3BAHHOM pa3indHbIMU rprbamu. [IpoyHOCTh
JIpeBeCUHBI He CHUxKeHa. OKpallliBaHUEe BO3HMKAET Ha MOBEPXHOCTHU WJIM IMPOHUKAET
Ha HECKOJIBKO MWLIMMETPOB B IIyOb ApeBecrHbl. CMHEBAa — caMOe€ M3BECTHOE OKpa-

Puc. 2.54. KpacHonosocuiia



@ Thasa 2. Mamepuansl u 0b6pabomka mamepuanos

1mMBaHue. JlpeBecruHa
OKpalllBaeTCs B 11Be-
Ta OT CepoOro 10 Troy-
6oro. J/Ipyroe BaxxHoe
OKpalliBaHUE — 3TO
TaK Ha3bIBaGMbIE 1IBET-
HbIE 3a00JIOHHBIC IISIT-
Ha. JIpeBecuHa OK-

//Sggggﬁ//%//éé ;é% palluBaeTCsa B OpaH-
XKEBBIN, XENTBIA, pO-

Puc. 2.55. 3a0010HHbIE TPUOHBIE
OKpacKu

Puc. 2.57. TloBpexaeHus apeBe-
CHHBI Pa3IMYHBIMUA HACEKOMBIMK

Puc. 2.58. INopaxeHue omenoit

Puc. 2.56. [NopaxeHue miecHe- SOBbIM TN SBCTHO'
BBIMU TprGaMu (GUONETOBBIA 1LBET

(puc. 2.55).

IInecenb: ruieceHb BOZHUKAET M3-3a PAa3TUIHBIX
rprOOB, KOTOPHIE XKUBYT HA TTOBEPXHOCTU IPEBECUHBI.
OHM BbI3BIBAIOT U3MEHEeHUE OKpacKu (puc. 2.56). I1o-
TepU MPOYHOCTH BO3HUKAIOT TOCTATOYHO PEIKO.

3anpixanue (MOSsIBJIEHHE CEPOii OKPACKH JpeBeCHHBI
WM mo0ypeHue): moOypeHue MPOosIBIISIeTCS Ha CKIIaIu -
PYEMBIX CBEXXKMX OpeBHAX IPEBECUHBI JIMCTBEHHBIX ITO-
pon. HaunHas oT TOp1IOB BCJIEACTBHE OMOXUMUYECKUX
MPOIIECCOB Pa3BUBACTCSl OKPAIIMBAHUE OT CEPOro 10
KOPUYHEBOT0, KOTOpoe B (hopMe TOJIOC MU SI3BIKOB
MPOHMKAET B OPEBHO Ha pa3INyHYIO INIyouHy. ['pruObI
B OTOM TIpoliecce yyacTusi He nmpuHumatot. [lopaxa-
€TCSI TOJIBKO SIIPOBast ApeBeCHHA.

MOBPEXOAEHNA OPEBECUHbI HACEKOMbIMA

HedexThl py NopakeHUM HAaCEKOMBIMU: pa3IMYHbIe
HaceKOMbIe ITOBPEXAAIOT PacTyLIye WIM XpaHUMbIE B
Jilecy cBexecpyOJIeHHbIe MaTepuasbl. Bo3zHuKaomme
YEepPBOTOUMHBI, TIPOCIaHHbIE TUIYMHKAMU, BCETa SIB-
JIoTes JedpeKTaMu KauecTna ik copTuMeHTa. YepBo-
TOYMHBI PA3IMYAIOT 10 TTOJIOXKEHUIO, TIIyOMHEe U IHUa-
Metpy. KauecTBo npeBeCHHBI ONpeaessseTcsT 10 KO-
YECTBY YePBOTOUMH Ha OIUH METP JIUHHI (puc. 2.57).

MOPAXXEHVE OMEJION

OTBepCTI/lﬂ OT OMeJIbI: OTBEPCTUA OT OMEJIbI — 3TO OT-

BEpCTHsI B IpEBECUHE, BHI3bIBAEMbIC TTPU TTOPAKEHUU PACTYIIETO AepeBa oMesoil. Beu-
HO3eJIeHOe MapasuTUpYyIolee pacTeHUe OMeJla MojydyaeT HeOOXOAMMBbIE JIJISl €ro pocTa
MUTATEJbHBIC BELIECTBA U3 PACTYIIETO JIepeBa ¢ TTIOMOIIbLIO OTBOJHBIX KOpHei. OT™Mep-
1€ OTBOIHBIC KOPHU OCTABJISIIOT B APEBECUHE OTBEPCTUS AMAMETPOM OK0JI0 S MM. [To-
BPEXJCHUS MTPOSIBIISIIOTCS] B OCHOBHOM Ha JIPeBECHHE XBOMHbBIX MOPOJI, TAK KaK Ha HUX
oMeJia, B OTJIMYKE OT JIMCTBEHHBIX IIOPO, pacTeT Ha cTBoJIe (puc. 2.58).
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OEOOPMALINM OPEBECUHEbI

Jedopmamuu: nepopmaliiy — Mpu 3TOM TaKXKe TOBO-
PAT O TTOKOPOOJEHHON WJIM TePEKOIIEHHON ApeBec-
HE — 9TO MPOCTOE WJIM MHOTOKPATHOE MCKPUBIICHUE
COPTUMEHTA B [IPO/IOJIbHOM HaMpPaBJIEHUU. Y3Kasi CTO-
pOHa MuJioMaTepuaia MOXeET UMETh MPOJIOJIbHYIO Je-
dopMaluio, 1ocka U OpyCOK MOTYT ObITh UCKPUBJIE-
HbI TIO IIUPUHE, TO €CTh ObITh BBIMYKJIBIMU WJIU BOT-
HyTbiMU. [TuIOMaTepua B Mpoa0JIbHOM HAIPABJICHU T
MOXET OBITh U30THYT CIUPaJIbHO WK B (popMe Tpo-
resuiepa, Mpyu 3TOM TOBOPST O TOKOPOOJIEHHOU ape-
BecrHe. [10KOpOOJIEHHOCTH BBI3BIBAIOTCSI OOIBIINM
KOJIMYECTBOM MPUYMH, HAIIpUMeEpP: HepaBHOMEpHast
yCYIIKa, HAPSKEHUST YCYIIKU, Ae(PEKTHI IITadbeIupo-
BaHUS U KOCOCTOMHOCTh. [T0KOpOOIEHHOCTD MOXET
MPUBECTH K OOJIBIIIMM MOTEPSIM MaTepuasa Ipu oopa-
0OTKe U c/ies1aTh APEBECUHY HETTPUTOAHOM IS TIpe-
JIyCMOTPEHHOTO MCMoJib30BaHus1. K Tomy e HyXHO
YUUTBIBATh, UYTO KOPOOJIEHHUE MOCce 00pabOTKU MUJIO-
Marepuasia B KOHEUHOE U3/IEIUEe MOXET MPOAOIKUTh-
Csl WIKM HavaThCsl 3aHOBO (puc. 2.59).

OB30J1 1 MPU3HAKW HA TTOBEPXHOCTW PA3PE3A

0630:1: 5TO OCTaBIlIAsICsl HA 0OpPe3aHHOM MUJIOMAaTepU-
ajie 4yacTh MOBEPXHOCTHU CTBOJIA; KPOMKU COPTUMEHTA
MpU 5TOM HeocTphle. BausiHue 0030y1a HA HECYIIYIO
CHOCOOHOCTh CTPOUTEIbHOU JPEBECUHBI HE3HAYU-
TEJIbHO, HO TUIONIAJb OTIOPHI BCE K€ MOXET ObITh
yMeHbleHa. 17151 HEKOTOPBIX BUIOB COEMHEHUST Ipe-
BECUHBI HAJTMUME 0030712 MOXKET BbI3BATh OMPEIEIICH-
HbIe TIpoOseMbl. [ToaToMy HamnumMe 0030J1a SIBISICTCS
OJIHUM M3 BaXKHBIX MTPU3HAKOB Ka4ueCcTBa U UTPaET Cy-
LIECTBEHHYIO POJIb MPU U3MEPEHUU IIIMPUHBI JOCOK U
6pyckoB (puc. 2.60 u 2.61).

MPU3HAKI HA MOBEPXHOCTW PA3BPE3A

I1pu pacnuaoBke OpeBHA MOTYT BO3HUKATh HEPaBHO-
MepHocTU. Peub uzet o cienax, ocTaBiasseMbIX 3yObsi-
MU MWJIbI HA MOBEPXHOCTH, TIPEXKE BCETO O BBIIPSIM-
JIEHHBIX BOJIOKHAX APEBECUHBI, KOTOpble KilacCUpU-

lMpoponbHas
o nractm

MpoponbHasi Mo KpomKe
(nonepeyHast)

KpbinoeatocTb

Puc. 2.59. [TokopoOGieHHOCTH

Knacc pacnunosku S Knacc pacnunosku A
C OCTPbIMM KpasiM1  C MOTTHON KPOMKOA

Knacc pacnnnoeku  Knacc pacnunosku C
B 0030mbHbIN crierka CrmneHHsIn

Puc. 2.60. O6301 Ha Gankax u
Opychsix

0O63on
1/ =\
Puc. 2.61. O06301 Ha gocKax u
Opyckax

LIUPYIOTCS IO TIyOUHE U 1epoxoBarocTu. Kpome 3Toro, nmumomaTepuan MOXET ObITh
pacIuieH HeTUIOCKO, TO €CTh ObITh PeOPUCTHIM, BOJHUCTHIM WM U30THYTHIM. [1pu He-
PaBHOMEPHOCTSIX COPTUMEHTA HEOOXOAUMO 0OpaliaTh BHUMaHUE Ha TO, YTO 3alaHHAsI
TOJIIIMHA 00PabaTHIBAEMOTO U3MIEIUSI MOXET ObITh MOJyYeHa TOJbKO U3 COPTUMEHTA C

OoJTbIIIEt HOMUHAJIBHOU TOJIIIMHOM.
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Tpebyetcs paccuutaTb 00beM OpeBHA. OOBICHUTE MOPSAOK pacueTa U pacCKaXKUTe, Ka-
KW€ U3MEPEHUS TSI 3TOT0 HEOOXOAUMBI.

Hapucyiite acku3 nonepeyHoro cedyeHust 00KOBO JOCKU C YKa3aHUEM TOAUYHBIX KO-
JIell M TIOKaXKUTe JIEBYIO U MPaBYIO CTOPOHHBI.

IIpencraBpTe MOPSIAOK pacueTa ILIOLIAAN HeOOpe3aHHOM JOCKM.

OOBsICHUTE, KaK pacCUMTHIBACTCSI 00beM HEOOPE3aHHBIX TOJCTBIX TOCOK U OPYCKOB.
OO0bBsicHUTE, TTOUYEeMY TIPU BbIOOpE APEBECUHBI T0KHA YUUTHIBATHCS CYYKOBAaTOCTb.
OO0BsicHUTE pa3Inyre MeXAYy KOCOCTONHOCThIO 1 HEPABHOMEPHOI KOCOCTIOMHOCTHIO U
pacckaxure 00 UX BIUSIHUM Ha COPTUMEHT.

Pacckaxute Ha npuMepe, Kakue TpyAHOCTU MOTYT BO3HUKHYTb ITPU 00pabOTKe 3aCMO-
JIECHHOM ApeBECUHBI.

2.6. CsomcTBa ApEBECHHDI

7151 TOro yToObl HAYYMTHCS BBIOMPATh APEBECUHY B KAUECTBE MaTepuraia A pa3IudHbIX
1eJIel MpUMEHEHUsI, HeOOXOIMMO 03HAKOMUTLCS € €€ (PU3NICCKIUMU CBOMICTBAMHU, a TaK-
K€ CBOMCTBaMU, XapaKTCPU3YIOIIMMI BHEIITHUM BUI IPEBECUHBI PA3IMUHBIX TIOPO]I.

2.6.1. Ceoiicmea, xapaxmepu3syrouiue éHeuwHuUl 6Uu0 OpesecuHbl

CBoiicTBa, XapakTepu3ylolI1e BHEIIHUI BUI JPEBECHU-
Hbl, BOCOPMHUMAIOTCSI OpraHaMu 4yBCTB. Jl1s1 nipeBe-

CHUHBI pe4b UIIET O TEKCTYpe, LIBeTe, OJIeCKe 1 3amaxe.
TekcTypa, Takke Ha3blBaeMasi PUCYHKOM WU
Y30pUaToCThlO, 3aBUCUT OT CTPYKTYPbI M €CTECTBEHHOM
Pa3HULBI OKpacKu JpeBecuHbl. [Ton cTpyKTypoii mo-
HUMAIOT PACOJI0XEHUE TOAUYHBIX KOJIELl U BOJJOKOH
JIPeBECUHBI 3a00I0HU U SIAPOBOIl IPEBECUHBI, TIOD,
CEpALIEBUHHBIX JIy4yeid, a TAKXKE CBMJIEBATOCTh U TOP-
LIOBYIO CTPYKTYpy. Hampumep, roBopsIT 0 mojiocyaToi,
CBWJIEBATOM, MOTIEPEYHON, TMPAMUIAUTBHOM, BATUEBA -

Puc. 2.62. [lonepeyHasi u Myapo-

TOM MJIM MyapoBOil TeKcType (puc. 2.62).

Bast TEKCTypa EcTecTBeHHbI BET 1PEBECUHbBI 32aBUCUT B OCHOB-

HOM OT KpacsalmnX KOMIIOHECHTOB APEBECHUHBI, KOTO-

PBIX, KaK MPaBUJIO, B SIIPE COACPXKUTCS OOJIbIIIEe, YeM B
3a0010HM. LIBeT yacTo omnpenessieT IEHHOCTb U MPU-
MEHEeHMe ApeBecHHbl. MI3MeHeHure 11BeTa BO3MOXHO,
HanpuMmep, Mo BIUSHUEM COJIHEYHOIO CBeTa U KUC-
Jlopona, coaepxkaierocs: B Bozayxe. OKpacKy apeBe-
CHHBI MOTYT TaKXKe M3MCHSITh TPUOBI.

EcTecTBeHHBIIi 0J1€CK TTOBEPXHOCTH IPEBECUHEI
MNPOSIBIISIETCS TIPU ITOIIEPEYHOM, paaraJlbHON WU I10-
MEPEYHO-CIOUCTOM pacIIOBKE, HEHOPMaJIbHOM pac-

Csexas o0
fpeBecvHa

Cyxas fipeBecuHa

Puc. 2.63. 3anax apeBecuHbI

TTOJIOKEHUH BOJIOKOH, KaK, HaripuMep, IIpH 3a7ep>KaH-
HOM POCTE, MOBBIIIECHHOM KOJMYECTBE COMEpKaLINX-
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Cs B KJIETKE BECIIECTB, KOTOPbLIC YCUJINBAIOT OJeck.

EcTecTBeHHBIH 0J1€CK ¢ pa3BUTHEM TEXHUKM 00pa- YcrosHas

GOTKM TIOBEPXHOCTH TTOYTH YTPATHI CBOE HCXOIHOEC fNOTHOCTL:
OTHOCUTENbHO

3Ha4YeHUeE. maTtepvana
6e3 nycTtot

3amax JApeBeCUHbBI 3aBUCUT OT JIETKOJIETYIUX
BEIIECTB, OCOOEHHO OT 3(UPHBIX Maces, TaKUX, S
Kak, HarpuMep, CKUMUIap, KeAPOBOe U CaHAAIO-
Boe Macyo. MHorre Topobl IpeBeCHbI 00Iaaa- ?n;i%%%eﬁ oo
0T XapaKTepHBIM 3allaxoM, KOTOPBII CTAaHOBUTCS ¢ nyeroramy
0COOEHHO OLIYTMMBIM BO BpeMst 00paboTKM. 3amax
JPEBECUHBI OTIPE/ICJIEHHBIX TIOPOJ MPU 00pabOTKE  Pyc. 2.64. T1IOTHOCTb U YCIOBHAS
MOXET IMPUBECTH K TOJIOBHOM 00J1, CTA0OCTU M TTO-  TIOTHOCTD
Tepe co3HaHus (puc. 2.63).

Tabnuua 2.7. CpegHee 3HadeHue
NNOTHOCTV MpU PasnMyHOM cofepxa-

2.6.2. Illnomnocmo u ycaosnas Hun Bnaru u
NAOMHOCMDb Mopopa MnotHocTb | MnoTHoCTL
apesecuHbl | npu u = 0%, | npn u=15%,
rlcm® rlem®
VeaoBHAS IOTHOCTD — 3TO OTHOILIEHUE MAacChl Ipe-
BECUHBI K 00bEMY JAPEBECUHBI 0€3 yueTa oobeMa (E:”" 8*23 g’gg
. ocHa ; \
KJIETOUHBIX MOJIOCTE!. BelecTBo ApeBeCUHbI CO-
TucTeeHHMLA 0,55 0,58
CTOMT /Ul BCEX MOPOJ, I€PEBBEB U3 ONHUX U TEX KE | 043 048
KOMITOHEHTOB. [103TOMY 111 BCEX TIOPOM APEBECU- | Krap 0.60 064
HBI YCJIOBHAsI TJIOTHOCTh YMCTOTO JIPEBECHOTO BE- | [ly6 0,65 0,69
1IeCTBa MMEEeT OIMHAaKOBOE 3HaueHue. OHO COCTaB- | ceHb 0,67 0,71
qsieT 1,56 r/em’. TNecHoit 6yk 0,68 0,76

II70THOCTD — 3TO OTHOIIEHWE MACCHI K 00beMy
C y4yeToM 00beMa KJIETOYHBIX MOJOCTeH (Mop). BiaxkHOCTh ApeBECUHBI CYIIECTBEHHO
BJIMSIET Ha ee TUIOTHOCTh. Kak mpaBuiio, 3Ha4eHUs INIOTHOCTU OEPYTCs U3 COOTBETCTBY-
IOIIMX TaOIUII, B KOTOPBIX TUIOTHOCTh YKA3bIBAETCS ISl COOTBETCTBYIOIIETO COepKa-
Hus Biiaru (puc. 2.64, Ta6i. 2.7).

Macca m

MnoTtHoCTb p; = =
g O6bem V

CBoiicTBa ApeBECUHbBI OUEHb CUJIBHO 3aBUCST OT €€ INTOTHOCTU. OHa OCOOEHHO B -
sIeT Ha IIPOYHOCTh, TBEPAOCTh, U3HOC, a TaKXKe 00padaThIBAEMOCTh U BBICYIIIMBAHUE.

2.6.3. Ilpounocmso

ITox TpoYHOCTHIO MOHMMAIOT BHYTPEHHEE COIPOTUBJICHUE IPEBECUHBI ICHCTBYIO-
el u3BHe cuje. B 3aBUCMMOCTH OT BUIa HArPYy3KU pa3IMyaloT MPOYHOCTh Ha pa3-
PBIB, IPOYHOCTD Ha CXKaTHUE, IPOYHOCTh IIPU U3THOE, TPOYHOCTh Ha CPe3, IPOUYHOCTh
Ha CKpyYMBaHUE, IIPOTYHOCTDH Ha IIPOJOJIBbHBIN N3N0 U CONIPOTUBIICHNE PacKaJIbIBa-
Hu1o. [IpoYHOCTH 3aBUCUT OT MTOPOJBI APEBECUHBI, CBOMCTB IPEBECUHBI U COMEpPXKa-
HUS BJaru.
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Tabnuua 2.8. I'Ipenem:l NPOYHOCTN B HanpasneHUn napannenbHO BONOKHaM MNpu cogepxxaHuu snarun

ot 10 go 15%

Mopopa Mpo4HocTb Mpo4HocTb MpoyHocTb MpouHocTb TeeppocThb,
ApeBecuHbI Ha paspbiB, Ha cxatue, Ha u3rub, Ha cpes, H/mm?
H/mm? H/mm? H/mm? H/mm?
Enb 80 40 68 7,5 27
CocHa 100 45 80 10 30
JlnctBeHHnua 105 48 93 9 38
MuxTa 80 40 68 7,5 34
Knen 82 49 95 9 67
y6 110 52 95 11,5 69
fceHb 130 50 105 13 76
JlecHom 6yk 135 60 120 10 78
TBepaocTb M3MepeHa no metopy FHKa.
B Tabnuue ykasaHbl cpeaHue npefensl NnpoYHocTu. Micnonb3yemble Ans cTaTMyeckux pac4eToB 3Ha-
YeHUs NpeaenoB NPOYHOCTN UNK AOMYCTUMbIE HaMPSXKEHUs o (CUrMa), Kak npasuno, oTAnYaKTCs oT
9TUX 3HAYEHUN N3 coobpaxeHuii 6e30nNacHOCTU.

_>

MpoponbHas Harpyaka
F F

[MonepeyHas Harpyska

Puc. 2.65. Hanpsixenue rpu pa-
CTSDKEHUHU JIPEBECUHBI

[MepneHankynspHo
Hanpaenexmno
BOJTOKOH

MapannensHo
HanpaBEeHNIO BOMTOKOH
F

Puc. 2.66. HanpsixkeHue cxatus
JPEBECUHBI

F [asnexvie

Puc. 2.67. HarpyxenHnas nasine-
HUEM JIepeBSIHHAS IeTajlb B TACKAX

IIpouHoCTb APeBeCHHbI HA PA3PBIB TSI MeOETU UITN
BHYTPEHHEI OTIEJKU MMeeT HeOOJIbIIoe 3HaUYCHHUE.
Paznuuaior mpomoabHYIO U MOIMEPEYHYIO HArpy3Ky.
ITomnepeyHast MPOYHOCTH HA Pa3pbiB, TO €CTh MPOY-
HOCTb Ha pa3pbIB B HaIlpaBJIECHUH ITONEPEK BOJOKOH,
cocTaBiisieT Bcero uiib 5—10% oT MpoYHOCTU BAOJIb
BOJIOKOH (Ta6s. 2.8, puc. 2.65). Cronb cuabHas 3a-
BUCHUMOCTb OT HallpaBJICHMSI HATPY3KU BEACT K TOMY,
YTO CYYKU, KOCOCIOMHOCTD, TPEIINHBI U APYTHUE [Ie-
(hbeKThl 3HAYNTETLHO CHMXKAIOT IMPOYHOCTD IPEBECH -
Hbl. [IpoYHOCTh ApeBEeCHHBI Ha pa3pbiB OIPEAC/ISIeT-
ca o DIN 52188.

IIpoyHOCTH ApeBeCHHBI HA CXKATHE — ITO CTETICHb
COIIPOTUBIJICHUSI APEBECUHBI IIPOTUB cxkuMaHus. Mc-
MMBITAHKWE IJIST OTIPEIeICHUSI IPOYHOCTH Ha CXKaTHUE
npousBoautcs mo DIN 52185. [TpouHocTh Ha cxxaTue
OBIBacT MPOJOJBbHOM U TonepeyHoii. B HanmpaBieHuun
mapayieIbHO BOJIOKHAM APEeBECUHA MMEET IIPOYHOCTh
Ha cxaTue B 5—8 pa3 00Jblllylo, YeM B HampaBJIeHUU
rorepek BoJIOKOH (Tab:1. 2.8, puc. 2.66).

[TpouHOCTH Ha CXKaTHE TIPY CTOJISIPHBIX pab0TaxX MO-
JKET He yIUThIBaThCs. Ho B ciiyyae mpuMeHeHMsI Tipec-
COB M THCKOB MOIYT OCTaThCsl OTIIEYaTKu (puc. 2.67).
X BOBHUKHOBEHME MOXKHO IIPEAOTBPATUTD IIPUMEHE -
HUEM TUIOCKHUX TTOAKJIaI0K. BraBieHHbIe MecTa MOTYT
OBITh BbIMPaBJIeHbl 0OPATHO C MOMOILBIO TEIION YnC-
TOM BOJBI.

ITpouHocTh Npy U3rKde (Hecymas IPOYHOCTh) MMe-
eT 0co00¢ 3HAYCHUE JJIsi TOHKUX, JIMHHBIX U TUIOCKUX
BCTPOCHHBIX 3JIEMECHTOB. DJIEMEHT CTU0ACeTCs B CIyJdac



MIPWIOXEHUS] HATPYy3KU B MECTE, OTIMIHOM OT MECTa
3aKpeIvieHus, KaK, HallpuMep, MoJIoYHast 10CKa, Ch-
JIEHbE CKaMbM, TOCKHU I10J1a, CTOSUYME BEeIIaJIKU U OT-
KUIHBIE KPBILIKK (puc. 2.68).

[TpoyHOCTH ApEBECUHBI HA U3TUO OMpeaesieTcs
o DIN 52186. OObIYHO OHA T€M BBLILLIE, YEM OOJIbLIE
IUIOTHOCTb U TeM MEHbIIIE, YeM BBIIIE COACpPKAHNUE
BJIar'y B ApeBecrMHe. HakJIOH BOJIOKOH M CyYKU CHH-
KaloT MPOYHOCTh Ha U3rub (Tad. 2.8).

IIpoyHocTh HA cpe3 — 3TO CONPOTUBJICHUE Ieii-
CTBYIOIIIEH M3BHE CUJIE, KOTOPAsl MBITAETCS CIBUHYTh
10 OIpeAeIEeHHOM MIOCKOCTH (ITOCKOCTH Cpe3a) OAHY
YyacTh MaTepurajia OTHOCUTEILHO Ipyroii yactu. B aToit
TJTOCKOCTU 00pa3yeTcst HampsikeHue cpesa. Paznuya-
0T MPOYHOCTh Ha Cpe3 MapayljieIbHO BOJIOKHAM U Mep-
MEeHAMKYJIIPHO BoJIOKHAM (puc. 2.69).

[IpoyHoCTh Ha cpe3 apayiieIbHO BOJIOKHAM UME-
€T MeCTO IPU 3aKJMHUBAHUU, ITUTIOBOM COCAUHECHUH,
COCIMHEHUH B YETBEPTh U KPETUICHUU pacKocaMHu (Co-
eIMHeHNU BpyOKoii) (puc. 2.69 u 2.70). HanpsokeHust
Ha cpe3 Takke IMOSBISIOTCS B Mpoliecce 00padoTKu
JIPEBECUHBI, HAIIpUMEP MPU pacIUIMBaHUU, 1010J1e-
HUM 1 00paboTke HanmuJabHUKOM. [IpouyHOCTb Ha cpe3
B HaIpaBJIEeHMM MapayljieIbHO BOJOKHAM OYEHb MaJia
(Tabu. 2.8).

[IpoyHOCTH Ha Cpe3 B HAIIPABICHUHU TIEPIICHIN -
KyJISIpHO BOJIOKHAM HEOOXOoaMMa Mpexie BCero st
pa3IUYHBIX BUAOB AECPEBSIHHBIX COCAUHEHMI, Ha-
MIpUMEP COCAMHCHUE B IIUII, IIITOHOYHOE COCIU-
HEHUe.

YucTas Harpy3ka Ha cpe3 BCTpeyaeTcsl peako,
yale BCero M3aesine OJHOBPEMEHHO MOABEPTacTCs
MU3r1ly U PacTSKEHUIO WIIU CKATHIO.

HcnbiTanue 1ist onpeaeeHUs MIPOYHOCTU Ha cpe3
npousBoautcs mo DIN 52187.

[Tom mpoYHOCTHIO HA CKpyunBaHHe (KpydeHHe) I10-
HUMAIOT COMPOTUBJICHUE JPEBECUHBI TPOTUB CKPYUH -
BaHMSI BOKPYT IIPOIOJbHOI OCH BOJOKOH. YacTo npe-
BECHHA TOJIbKO CKpyuuBaetcs. [1pu 3ToM ocnabnisier-
Csl CTPOEHUE APEBECUHBI, HO 3TO HE MPUBOIUT K He-

2.6. Ceoiicmea dpesecuHtul

Puc. 2.68. Hanpsoxenue npu us-
rube IpeBeCUHbI

CoenuHeHue Bpybko £

Cpeaatou.lee unn ckanbiBawlLlee
HanpsxeHue napannenbHO BOTOKHaM

CpesatoLee

HanpsbkeHne

nepneHauKkynsipHo
F BOnokHam

Puc. 2.69. Hanpstxenue npeBecu-
HBbI Ha cpe3

MnockocTb cpesa

Puc. 2.70. HanpsikeHue npeBecu-
HBI Ha cpe3 IIpU COeIMHEHUU
BPYOKOI «JTACTOYKUH XBOCT»

MeIJIeHHOM MmojioMKe. [IpoyHOCTh Ha CKpydyMBaHME 3aBUCUT OT IMOPOABI APEBECUHBI,
ee TJIOTHOCTY M BIAXXHOCTU. HampsokeHWIo cKpydnBaHUsI, HaIpuMep, TTOABEPraloTCs
JIepeBsIHHbIC AeTaIv, 0OpadaTbhiBaeMble Ha TOKAPHOM CTaHKE, WM HOXKHU CTyJa IMpU

MOBOPOTE TeJa BO BpeMs cuaeHus (puc. 2.71).
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IIpoyHoCTH HA NPOAOJIbHBINA M3rMO TO/KHA YUUThI-
BaThCs TOTJA, KOTNa TOHKUE IePEeBSIHHbIE KOHCTPYK-
LIMY HATPYXKarOTCs JaBJIeHUEM 110 UX IPOAOJIbHOM OCH
(puc. 2.72). To ecTb IPOYHOCTH HA TIPOMOJbHBIN 13-
rub — 3T0 0COOBIN ciydyail MpoYHOCTU Ha cxkaTue. Eciun
CTPOUTEJIbHBIE KOHCTPYKLIMU, HAIIPUMED CTOWKHU, KO-
JIOHHBI, CTOJIOBI, IITAHTH, OPYCKU MJIM HOXKHU MeOe-
JIW, CJIUIIKOM CWJIBHO Harpy>XeHbl 0 JUIMHE, TO OHU
U3rubdaloTcs B camylto cyiadyro ctopoHy. [IpouyHocTh Ha
MPOAOJbHBINA U3rM0 3aBUCUT OT IJMHBI U TOJLIMHBI
KOHCTPYKTMBHOTO 2JIEMEHTa, MPU 3TOM OTHOIICHUE
Puc. 2.71. HanpspkeHue ApeBeCH-  yiyHpl K MUHUMAILHOM TOJILIMHE 0003HAYAETC KaK
HbI Ha CKPpYYMBaHUC FI/IGKOCTB GEUIK_I/I

HedopMmaiiys mpu MpoaoJbHOM U3rube (BhIMy4u-
BaHUE) 3aBUCUT OT TMOKOCTU U3JEJIUs, TTOPOJbI Ape-
BECUHbI, (POPMbI IIOMEPEYHOrO CEYCHUSI, a TAKXKE OT
KpeTuIeHUsI 000MX KOHIIOB CTEPKHSI.

ConpoTuBjieHHE PACKAJBIBAHUI0 — 3TO COIIPOTUB-
JIEHUE JPEeBECUHbI IIPOTUB pa3leaeHus] CBOCH CTPYyK-
TypbI TIPY BBEACHUM KJIMHA B HAIIPaBJICHUM BOJIOKOH.
ITpu packayibplBaHUM TpelIMHA IIPOXOAUT IO HAIpaB-
Puc. 2.72. Harpyska apesecunp  ICHUIO KITMHA. OOBIYHO IpeBeCHMHA pacKajabIBaeTCs B
HAa MIPONOJIBHEINA M3ru6 paavaJbHOM HallpaBJIEHUH JieTye, YeM B TAHTE€HII A b-
HoM. [Tonepek BOJIOKOH ApeBeCUHY PACKOJIOTh HEJIb3SL.
HesHaunTenbHOE COMPOTUBICHUE PacKalblBaHUIO
HUMEIOT €J1b, COCHA, JINCTBEHHUIIA, 1y0, SICEHb, JIECHOM
OyK 1 oJbxa. Bricokoe conpoTuBIeHNUE pacKajbliBa-
HUIO UMEIOT KJIEH, Oepe3a, BsI3, TOIOJb, JIMIIA, KOHC-
KW KamTaH, Tpad U (PyKTOBBIE AePeBbsi. XOPOIIO

= F

MpogonbHas ocb

Bes Harpysku P

Harpy3ska Ha kpyyeHve

ﬁ PacKaJIbIBAIOIILYIOCS IPEBECUHY IIPUMEHSIIOT IS IIPO-
M3BOJACTBA KPOBEJIbHON IpaHK, GOYapHBIX KJIEMOK,

Puc. 2.73. Packanspaomas ma-  KOIECHDIX CIHIL, TIEPEKIATMH 1 Beces (puc. 2.73).

IPy3Ka Ha APEBECHHY Kosnorast apeBecrHa UMeeT CJIeAYIOLIee JOCTOMH -

CTBO: €€ OBEPXHOCTh IIPOXOIUT MMapaUIeIbHO BOJOK-
HaM, TTO3TOMY Ha MOBEPXHOCTU MMEETCST MaJio pa3pe3aHHBIX BOJIOKOH, YTO ITOJIOXKM-
TeJbHO CKa3bIBa€TCSl Ha HECYIIEH CIIOCOOHOCTH (HampuMmep, MepekaaanH) U Ha Mpo-
HUKHOBEHUH XMIKOCTH (BOMIA IJIST BECEN).

2.6.4. Teepoocmp, naacmuunocms, ynpy2ocms u cuGKocmo

TBepmocTh — 3TO COMPOTUBJICHNE, KOTOPOE OKA3bIBAET ApEeBeCHA MPOHUKHOBEHUIO
HWHIeHTOpa (TBepaoe MayonedopMupyolieecs TejIo sl ONpeaesieHUs] TBEPAOCTH Ma-
Tepurajga METOIOM BIABJIMBAHUSI) B CBOIO TIOBEPXHOCTh, UM COMPOTUBJICHUE UCTUPA-
HU10. TBEPJIOCTD U COMPOTUBIIEHNE U3HOCY TeM BbILLIE, YeM OOJIbllIe MIIOTHOCTh M HUXeE
conepxanue Biaaru (puc. 2.74).
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TeepaocTb M3Hoc

OOBIYHO APEBECUHY PA3ICIISIIOT Ha MSTKYIO 1 TBEP-
nyio. Ha mpakTuke 4acTo MCIIOJb3yeTCs Ipagalus
TBEPIOCTHU APEBECUHBI B COOTBETCTBMU ¢ TabI. 2.9. Bo-
Jiee TOYHBIM pacipeeieHueM, OIHAKO, SIBJISIETCS TO,
KOTOPOE BLIPAKEHO YMCIOBLIMU 3HAYEHUSIMU, TO €CTh

yKa3zaHHoe B Taoi. 2.8. Puc. 2.74. TBepaocTb U U3HOC
JIPEBECUHBI

Tabnuua 2.9. TBepaoCTb pasnuyHbIX NOPOL APEBECUHbI

TeBeppocTb MNMopona apesecuHbl (Npumep) [o Harpysku

QOueHb Msrkasi Banbsa, nuna, Tonons, nea
Msarkas Bepesa, onbxa, enb, nuxta

CpenHei TBepaocT | BnaropogHblii KawTaH, CocHa, NMUCTBEH-

HMUa, Numba

Teeppas KneH, Tuc, gy6, siCeHb, BULLHSA, OpexX

OueHb TBeppas CamwuT, nanucaHopoBoe aepeso, 6aka-
yT (keneaHoe fepeso), rpab, 6enas Mocne Harpysku
akauus

IInacTHYHOCTD: MO/ IJIACTUYHOCTBIO ITOHUMAIOT
CIIOCOOHOCTb APEBECUHbBI COXPAHSITh BHI3BAHHOE BHE-
ITHUM BO3AeHCTBUEM NU3MEHEHIE (DOPMBI TaxKe TTOCIIe
CHSITUS Harpy3ku. Takum cBoiiCTBOM 00J1agaoT 3a00-
JIOHb OPEXOBOI0 AepeBa 1 bepe3oBas ApeBecrHa. bia-

Puc. 2.75. TTnacTuuHOCTD ApeBe-
CHHBI

rojaps IpoIapuBaHuIO, IPOBAPUBAHUIO U CUILHOMY O

HarpeBy JpeBecMHa CTAaHOBMUTCSI BPEMEHHO TUIACTHY- _
HOI 1 MOXeT U3MeHITh (popmy. [ToaTomy u3 mpoma-
PEHHOI ApeBeCUHBI OyKa JIECHOI0, a TAKXKE U3 HEIIPO-
MapeHHOM IpeBeCUHbBI Oepe3bl IMPOU3BOIITCS N30THY-
TBIe YacTu Mebenmu. [Ipenen mIacTHIHOCTA WM THO-
KOCTH JIOCTUTAETCS TOrIa, KOra ApeBecMHa HaYMHAEeT
jomarec# (puc. 2.7%). | e

Yupyrocrs: ApeBecHHA SBJISIETCS YIIPYIOid, €Cin

ITOCJIe YCTPaHEHUs MU3TUOAIOIIETO YCUIUA TPYKUHUT — Puc. 2.76. YpyrocTsb IpeBecuHbl
1 MIPUHUMAET MepBOHavalibHYy0 ¢opMy. IIpenen ym-
PYrOCTU OOCTUTAETCs TOTAA, KOra IPU U3r1ube MOSIBIISETCS COXPAHSIOLIEECs U3MEHEe -
Hue Ghopmbl. [10aTOMY yIIPYrocTh U FTMOKOCTb HE OHO U TO Xe. YIIPYroCcTh 3aBUCUT OT
MOPOABI IPEBECUHBI, €€ TJIOTHOCTH, BJIAXKHOCTH U TEMITEpaTyphl APEBECHHBI, a TAKXKe
ee TEKCTYphI U COIEPXKAHUS IPEBECHBIX KOMIIOHEHTOB. OueHb YIIPYIoil SIBJISETCS, Ha-
MpUMep, APEBECUHA SICEHS, KapuK, OyKa U JIMCTBEHHULbI. YIIpyrasi IpeBeCHHa 4acTo
MPUMEHSIETCS IIPU M3TOTOBJICHWUN CIIOPTUBHBIX CHAPSIIOB, MEOEIIH JIJIST CUICHMST, a TAKIKE
B TpaHcmopTocTpoeHuu (puc. 2.76).

I'ubkocTh — 5TO M3MeHEHKE (DOPMBbI IPEBECUHBI O], BAUSHUEM CUJIbI, JHCTBYIO-
e BHe mrockocTr. CrubaHue N30THYTHIX IePEBIHHBIX YaCTEH ITPOMCXOINT, KaK Ipa-
BWJIO, IIPY IIOMOILY T1apa U AaBjeHus IpeccoBanust. [ocie oxyakaeHust U CyILIKU Ipe-
BECHHBI U30THYTOE U3/Ie/IMe HE3HAUUTEILHO pa3rudaeTcst 00paTHO [0 TeX 0P, IT0Ka He
OyIeT JOCTUTHYT ONpEeIeICHHBINA pagnyc U3rnbda. DTo MPUBOIUT K ITOJJOMKE B TOM CJIy-
yae, KOIia AeiCTBYIOIIee U3BHE YCUIUE CXKATUSL WM PACTSIKEHMS IIPEBBILIACT IIpeae

Mocne Harpy3ku
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He HarpyxeHa

MeperpyxeHa

anI)KI/IMHaFl wiTaHra

PexyLas

KpomKa

Hapeska wnoHa

Puc. 2.77. IloBenenue npesecu-
HBI TP HArpy3Ke Ha U3TUO

TennonpoBoAHOCTb
BLIOJb BOJTOKOH
okorno 65%

Tenno-
NpOBOAHOCTb
nonepek
BOJTOKOH
okono 35%

MonBeneHHoe
Tenno 100%

Puc. 2.78. TenjionpoBoagHOCTb
JPEBECUHBI

+ -

N\
Colpast ApesecyHaL|

o

Puc. 2.79. DaexTpornpoBOIHOCTh
TPEBECHHBI

MPOYHOCTH MTPU U3TUOE IPEBECUHBI: U3IE/IHE JIOMAeT-
csl B 30HE pacTsDKEHUs WK cxkaTus. B 30He cxkaTtus
pasjioM MpOSIBJISIETCS] KaK CIUIIONIMBAHUE BOJOKOH
npeBecuHsl (puc. 2.77).

2.6.5. Ilpoeodawas u 368yKou301ayuoHHaS
cnocobnocmeo

TenonpoBOIHOCTD IPEBECUHBI 3aBUCUT TTPEKJIE BCE-
TO OT €€ IIJIOTHOCTH U cofiep>KaHus Bjaru. M3-3a cBo-
€A MOPUCTOU CTPYKTYPHI IPEBECHUHA 110 CPABHEHUIO C
JIPYyTUMU MaTepuagaMy MPOBOAUT TETIO OT OTHOM
TOBEPXHOCTU O OPYroi pocratodyHo ruioxo. Cyxad
JIpeBeCUHA UMEET BHICOKOE TEPMUUECKOE COMPOTUB-
JICHUE W TIOOTOMY SIBJISIETCSI TUIOXUM TTPOBOTHUKOM
teruia (cm. Ttabi. 10.3). TToaTomy aApeBecrHA MOXET
HCII0JIb30BaThCS JIJIsI BHIMOJHEHUS TEILIOU30ISILIUOH -
HBIX pyHKIMH (puc. 2.78).

OOBIYHO TEIJIOTIPOBOIHOCTD IPEBECUHBI YBETUIM -
BaeTCs C YBEJIMUYCHMUEM €€ TIJIOTHOCTU U BIAXKHOCTU.

DJIeKTPONPOBOTHOCTH IPEBECUHBI 3aBUCUT B OC-
HOBHOM OT BJaXXHOCTU. TOJIbKO aOCOJIIOTHO cyXas
IpeBeCrHa UMEET CTOJb BHICOKOE COIPOTUBJICHUE,
YTO TOK HE MOXKET MpoTeKaTh Booob1e. C yBeJIndeHu -
€M CONIepXKaHMSI CBI3aHHON BOJBI 2JIEKTPOIPOBO/ -
HOCTb YBEJIMYMBACTCS MTOYTH PABHOMEPHO 0 HAChI-
IEHUs BOJIOKOH. Ec/in KommnuecTBO BOJBI MTPEBhITIIA-
€T ITpeieJT HAChIIICHUS, TO 3JIEKTPOIIPOBOTHOCTD YBE -
JIMYMBAETCS JUIIb He3HaUUTeAbHO. Ha 3aBucumocTu
9JIEKTPOTIPOBOHOCTH OT COJEPXKAHUS BOIIBI B APEBE-
CUHE OCHOBAH IMPUHIIUMN ACHCTBUS CHEIUATBHOIO
npubopa — 3JIEKTPUUYECKOTO Bjaromepa Jjsl ApeBe-
cuHbl (puc. 2.79).

3BYKOM30JIIIHOHHAS CNOCOOHOCTD JIPEBECUHBI
M3-3a €¢ CPaBHUTEJbHO MaJioTO Beca U KEeCTKOCTU
Mpu U3rube pacTylIero AepeBa sSBISIETCS OTHOCH-
TeJbHO Hebosibiiol. M3-3a cBOel MoYTH 3aKpBITOMN
MMOBEPXHOCTU U HE3HAYUTEIbHOM ITyOMHBI ITOP Ape-
BeCcMHa He 00JiafaeT 3ByKOMOJIONIAIOIINMHU CBOWM -
ctBaMu. [lomamaiomme Ha MTOBEPXHOCTD APEBECUHBI
3BYKOBBIE BOJIHBI OOJIbIIIEH YAaCThbIO OTpaXkalTCs OT
Hee. JIpeBecuHa B OCHOBHOM UCTIOJIb3YETCS B BUJIE
TOHKOTO Marepuaja IJacTMHYaTOi (hopMbl, U3 KO-

TOPOTO BCE K€ MOKHO U3TOTOBUTH 3BYKOU3OJIUPYIOHIME N 3BYKOITOTIJIOIIAI0INE KOH -

crpyknum (puc. 2.80).



CKOpOCTh pacIpoCTpaHEHMST 3BYKOBBIX BOJH CO-
CTaBJISIET B HAMPaBJI€HUU BAOJb BOJIOKOH B 3aBUCUMO-
CTU OT IOpobl ApeBecuHbI oT 2500 1o 6000 M/c. D10
ITOYTH B IBa pa3a 00JIbIIIe CKOPOCTHU PACIIPOCTPAHECHMUS
rornepeK BoJIOKOH. [To3ToMy KOPITYCHBIN (MeXaHWJEC-
KMIi) IIIYM XOPOILIO MEPEHOCUTCS APEBECUHOM. DTO
CBOMCTBO JIJT51 3BYKOU3OJISALIMOHHBIX KOHCTPYKIIAK SIB-
JIsieTCsl HeOJIaronpusTHbIM, HO ITPU IPUMEHEHUU Ipe-
BECHHBI B KQUeCTBe MaTepuaa AJIsl U3TOTOBJICHUS My-
3bIKAJIbHBIX MHCTPYMEHTOB aeT OIpeae/IeHHBIC TIpe-
MMYLIECTBA.

2.6.6. Paboma dpesecunvt

JlpeBecrHa SIBJISICTCS TUTPOCKOITMYHOM, TO €CTh OHA
MOXET BIUTHIBATh U OTHABaTh Bjary. BrniuTeiBaHue n
OTJaya BjlarM Ha4YMHAIOTCS TOLJa, KOrJaa HapyllaeTcs
paBHOBECHE MEXIY COACPKaHUEM BJIar'd B IPEBCCUHE
M BJIAXXHOCTBHIO BO3/yXa, TO €CTh UMEETCS Tepenan
BiaxxHOCTH (puc. 2.81). [Ipu u3MeHeHUU yPOBHSI CO-
JIep>KaHUs BJIaTY B IPEBECUHE IIPU OIIPEISICHHBIX YC-
JIOBUSIX MeHsIeTCsI (hopMa U 0ObeM IPEBECUHBI, APeBe-
CHMHa JaeT yCaaKy Wjin pa3dyxaer, KOpOOUTCS WM Bbl-
TSITUBAETCS, PACTPECKUBACTCS. DTU IPOLIECCH HA3BI-
BaIOT «pabOTOI» APEBECUHBI.

B nmpeBecuHe ComepXUTCS Biara, Bojaa, B IOJIOC-
TSIX KJICTOK — TaK Ha3bIBaeMmasi CBOOOIHAsS BOIa, U B

2.6. Ceoiicmea dpesecuHtul \)

MonBeneHHbI
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Bo3ayxa 70% (rpachvik fercTBuUTeNeH
ans Temnepatypbl 15°

Puc. 2.81. 3aBrcuMOCTb BIaxKHO-
CTH JPEBECUHBI OT OTHOCUTEJb-
HOW BJIAYXKHOCTHU BO31yXa

KJICTOUYHBIX CTEHKAX — TaK Ha3bIBacMasl CBsI3aHHas Bojaa. [1pm cylike IpeBecMHBI CHa-
yaja ucrapsercsi cBoboaHas Boaa, MOTOM cBsizaHHas (puc. 2.82). CBobogHas Bojia 1c-
mapsieTcsl OTHOCUTEBHO OBICTPO, CBSI3aHHAsI — IOCTaTOYHO MeUICHHO. Biaromepena-
Yya IIpY 5TOM OCHOBBIBACTCSI Ha IIEJIOM KOMITIIEKce (PM3NIECKUX ITPOIIECCOB, TAKMX, KakK,

Hanpumep, 1uddy3us U ucnapeHue.
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Ynetyunsaetcs
cBA3aHHas Boga

ABCOnIOTHO cyxast
ApeBecuHa

Puc. 2.82. Ycyiika npu BbICBIXaHUM IPEBECUHBI
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2.6.6.1. Hanpaeaenue u eeauuuna ycyumxu

[Ipu otmade Bjarm B Ipeaeiaax AMala30Ha HACBIIICHUS YMEHBINAIOTCS pa3Mephl 1
00BEM JPeBECHHBI; 3TOT IPOLIECC Ha3bIBACTCSI YCYMIKO#, OOpaTHBII ITpoliecc — pa3oy-
XaHHEM.

Otnava BoAbl M3 BHEITHUX KJICTOK ITPOMCXOIUT OBICTPEE, UeM M3 BHYTpeHHUX. bem-
HbIE CMOJIOI YYaCTKHU IPEBECHUHBI, 3a00JI0Hb M BEPXHSISI YaCTh CTBOJIA OTIAIOT BOIY ObI-
cTpee, ueM Oorarble CMOJIOM yJaCTKH APEBECUHBI, SIIPO M HYXKHSISL 4acTh CTBOJIA. Bbi-
JIeJICHUE BOJBI IIPOMCXOIUT TeM ObICTpee, YeM OOJIbIIe TICpeITa BIard MEKIy PeBECH-
HOI ¥ OKPYKAIOIIUM BO3IYXOM.

Bo BpeMs ucrapeHust CBOOOAHOM BOJBI pa3Mephbl U 00bEeM IPEeBECUHBI HE U3MEHS -
10TCs1. BOJIOKHA 1 KJIETOYHBIEC CTCHKH K 3TOMY MOMEHTY ellle HachIleHbI. [ToaTomMy Tro-
BOPST O HACHIIICHUM BOJIOKOH. HacklllleHre BOJIOKOH OTJIMYAETCSI Y OTAEIbHBIX I10-
polI, a TAaKXKe YacTell CTBOJIA; AJIs BaKHEMIIMX IMOPOJ APEBECUHbBI 3HAYCHME HACHIIIE-
HUSI JIEXKUT B AUAIA30HE BIAXKHOCTH ApeBeCUHBI OT 23 10 35%. [1oaTOMy peyb UAET O

JMara3oHe HaChIIEeHWs BOJOKOH (Tadu. 2.10).

Tabnuua 2.10. [inanasoH Hacslue- Ve BO BpeMs UCITapeHUsI CBOOOIHOM BOIbI IIPU
HUA BOJNTOKOH o
onpeeSICHHOM Tepernaje BIaXKHOCTU MEX/IY BIAXKHOM
Mopopa BnaxHocTb,% | peBECHHOI M CyXUM OKPYXKAIOLIUM BO3IYXOM HauU-
ApeBeCUHbI .
HaeTcs UCMapeHue cBsI3aHHOM Boabl. [1pu aTOM 00beM
Byk, Gepesa 82-35 JIPEeBECUHBI YMEHBIIAETCS, APEBECUHA JAeT YCYLIK
Enb, nuxTta 30-34 p y » AP yeyuiky
CocHa (puc. 2.82). Ycyuika HauMHaeTcsl OKOJIO Mpejaeia Ha-
NUCTBEHHMLA 26-28 CBILIEHMSI, TO eCTh 0K0JI0 30% BIaXKHOCTU ApEeBeCH-
Ay6, siceHb, opex 23-25 HbI, U IPOJOJIKAETCS 10 TEX ITOP, ITOKA BJIAXKHOCTD Ape-
BeCcUHbI He cocTaBUT 0%, TO eCTh ApeBeCHHA He CTa-
o B Hanpasnexnn | HeT aOCOJIIOTHO CYXOIA.
g BOJTIOKOH o
z o1 0,14003% Paznmuualor Tpu HampaBJIeHUsT YCYIIKU IPEBECH-
§§ HbI: TIPOAOJIbHOE (BIOJb BOJOKOH), paaraibHoe (10

HaIpaBJICHUIO CEPALICBUHHBIX JIyYeii) M TAHTCHIIM A b-
Hoe (B HaIlpaBJICHUH TOONIHEIX KOJIEIT).

B HampaBieHUM BIOJb BOJOKOH YCYIIIKa COCTaB-
ssiet ot 0,1 1o 0,3%, B HampaBlieHUU CepALICBUHHBIX
JIyyeil — 0K0JI0 5% U B HampaBJIeHUU T'OAMYHBIX KO-
nelr — okosio 10% (puc. 2.83). JIast omHOM M TOM ke
MOPOABI APEBECUHBI 3TU 3HAUCHUS BCE XKE MOTYT CY-
IIECTBEHHO OTJIMYATHCS OT STUX CPETHUX 3HAUCHUIA.

B taba. 2.11 npuBeaeHbl cpeaHue 3HAYEHUST KO-
3 GUIIMEHTOB YCYIIKHY B IIPOLIEHTaX Ha KaXKIbIii ITPO-
LIEHT U3MCHEHUS BIaTOCOACPKAHUS.

Yceyuika no myprHe CTAHOBUTCS 3aMETHOM Jaxe Ha
MpodeCCUOHANIBHO M3TOTOBJACHHBIX CTOISIPHBIX M3/~
[Nt AOCOK 1 GpyCKOB Jmsx. Hampumep, coemmHeHHBIE TT0 KPOMKE HAJTMIHM -

KW MOTYT BBICTYIIUTh BHepell, IUPOKUA CPpeTHUK (pu-
Puc. 2.83. MakcumaibHas ycyli- . .
Ka 11pU U3MEHEHUH BIAXHOCTH JICHOYHOM (paMOUYHOI1) ABEpU TOPLIAMU MOXKET He T10-
npesecuHbl ot 30 10 0% JIOUTU BEPTUKAIBHOW OOBSI3KE.

TaHreHumaanaﬂ
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Tabnuua 2.11. KoathhuuMeHT yeyLKU Ha Kaxablil NPOLEHT USMEHEHWSI BRarocopepXXaHusi, %

Mopopa Ycywka B HanpaBneHum Mopopa Ycywka B HanpasneHuu
ApeBECUHbI APEBECUHBI
cepaueBUHHbIX rOAUYHbIX CepALeBUHHBIX roAuYHbIX
nyuen Konew nyuen Konew
(papuanbHoMm) | (TaHreHuuanbHoMm) (papManbHoOM) | (TaHreHuUmanbHOM)
KneH 0,20 0,30 BuwHs 0,16 0,26
Byk 0,20 0,41 JInctBEHHMUA 0,14 0,30
Oy6 0,18 0,34 Opex 0,18 0,29
Enb 0,19 0,36 Muxta 0,14 0,28
CocHa 0,14 0,30 Bas (unbm) 0,22 0,43

,Z[J'IFI IPOCTOTHI HA MPAKTUKE IMPEACTIOM HAChI-

LLIEHUST BOJJOKOH 0003HAYal0T BJIAXKHOCTh IPEBECH-
Hel B 30%.

M3-3a ycyliku u3MeHsIeTCs He TOJIbKO 00beM
JIpeBecuHbl, HO U ee ¢opma. M3ameHeHue GopMbl
3aBHUCUT OT PACITOJIOKECHMS TOOANIHBIX KOJICIl Ha
nornepeyHoM ceuyeHuM. KieTku paHHel npeBecu-
HbI TOAUYHOTO KOJIblIa UMEIOT OOJIbIINE pa3Mephbl
u 0oJiee TOHKME KJIETOUHbIE CTeHKU. [1o 310l mpu-
YMHE OHU HaKaIlJIMBaloT O60Jibllie CBOOOIHOI BOIBI
U MEHbIIIe CBSI3aHHOM BOIbBI, YeM MEJKUE KIETKU
TO3MHEH APEeBECUHBI CO CBOMMU TOJICTBIMU KJIETOU-
HbIMU CTeHKaMu. [To3ToMy KJIeTKY paHHel apeBe-
CHHBI OTIAIOT 10 CPAaBHEHMUIO C MO3AHEH ApeBech-
HO¥ 60JiblIe CBOOOAHON BOABLI U MEHbIIIE CBSI3aH-
HOH. B CBSI3M € 3TUM ycylllKa paHHE ApeBEeCUHbI
MEHBbIIIE, YEM TIO3IHEN.

B panmansHOM HaIlpaBIeHUM BCTPEUYAIOIINECST
MPU YCYIIKE MO3AHEHN APeBECUHBI CUJIbHbIE HATIPSI-
KEHUS JIUIIb YaCTUYHO IepelarTCss TOHKOCTEH-
HOW paHHEUW IPEBECUHOMN B CJIEAYIOLINNA CIIOU TMO-
3MHeN ApeBecHHbl. B TaHreHIMaIbHOM HallpaBiie-
HUM paHHSS U TO3IHSS ApeBecMHa MOXET 0oJjiee
I MeHee aBuraTthes. [103mHsIsI npeBecHa CHITb-
HO CTSTMBaeTCs MPU YCYIIKe, rpaHuYaliie ¢ Helt
KJIETKW paHHEeU ApeBeCHHBI MPHCIOCa0IMBaIOTCS
K U3MEHEHHUI0 00beMa 1 (hOPMBI TTO3THEH apeBe-
CUHBI TAKUM 00pa3oM, 4To (hopma KJIETOUYHBIX 000-
JIOYEK paHHEH IPeBEeCUHbI CYIIECTBEHHO MEHSIET-
cs. Takoe n3meHeHue (PopMbl KJIETOYHBIX 000JI0-
YeK paHHel NPeBeCUHBI CAYKUT MPUUMHOM JUIIb
HEe3HAYUTEJIbHON YCYIIIKY U pa30yXaHUs B paaraib-

JleBasi cTopoHa CunbHoe cTarmBaHne

Mpasas cTopoHa BbinyknocTtb
60KOBOWM [OCKMN

JleBas ctopoHa  Cnaboe ctaruBaHne
APEeBECHHbI

CepeauHHas gocka  [lpofonbHas pacnumioska
(no ueHTpy)

CeppauesnHHas MpogonbHas
TpyOKa TpeLmHa

il

Ceppuosast CepauesmHa
AOCKa

®opmbl yeyLkn
Ans 6pycbeB u 6anok

TpeLwmHb! yCyLUIKn
Ha Kpyrnsike

HOM HaIpaBJICHNU W CUJILHOM YCYIIIKK M pa30yxa-
HUS B TAHT€HLIMAJIbHOM HampaBICHUU.

Puc. 2.84. ®opMbI yCcylikKu MacCUB-
HOI APeBECHUHBI



BokoBOI yCyLLKM (hUNEHOK U paM MOXHO
u3bexatb Gnarofaps Bbl6opy
COOTBETCTBYHOLLE BMAXXHOCTU iPEBECUHBI

o i
CkneuBaHve [1BepHas uneHka

TONCTbIX
netanei

MnuHTyC [lekopaTuBHas naHenb

BbIABWXKHOrO fALLMKa

CoeanHeHne BpybOKkon gonyckaet
YCYLLKY 1 pa3byxaHue OpeBECHHbI
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Ycymika ocobeHHO 3aMeTHa Ha TOMEePEeYHOM
CEYEHMM KaK YCyIIKa MO TOJIIMHE U 10 IITUPUHE,
KaK U3MeHeHUe (POPMBbI U paCTpeCKUBAHUE, ITO TaK
Ha3bIBa€MbIC TPCIIUHBI YCYIIKH (puc. 2.84).

YeMm MeHbIIIe ApeBeCHHA «paboTaeT», TeM JIyd-
1€ ee BBIHOCIMBOCTb U MOCTOSIHHOCTh Pa3MepoB 1
GOpPMEL

ITo 3HayeHUsAM KO3GhOUIMEHTOB YCYLIKHA
(Taba. 2.11) MoxeT ObITh paccuyMTaHa BeJIMYMHA
YCYIIKW MIPU BJIArOOTAAYE IPEBECUHBI U BEJIMUYMHA
pasz0yxaHus TIPU BJIArornorjaoleH .

Mpouecceol, npoxoasiumue B KNeTOYHbIX CTEHKax

npu ycywke u pa3byxaHuu

KneTo4Hble CTeHKN ApeBECUMHHOro BelecTBa COCTOAT U3
MWKPOCKOMN4YECKUX BONTOKOH U NMYYKOB BOJTIOKOH. |-|pI/I Bna-
ronornoweHnn B Npefenax HacbllWeHnsa Boaa NpoHNKaeT B
NPOCTPaHCTBO MEXAY BOMOKHAMW U Ny4YyKamu BOSOKOH
npexpe Bcero 6naropgaps audysnn n cXnUmaeT ux gpyr ¢
Apyrom. STOT NPOLECC pacnpocTpaHAeTcs Ha BECb KYCOK
ApeBecHHbl; 06beM APEeBECHHbl YBENMYMBaETCs, TO eCTb
apesecuHa pasbyxaer.

Ecnn B npepenax HacbIlWeHUs NPOUCXOANT BRnarooTaaya, To
rMbKne BOMOKHA 1 My4KW BOIMOKOH KNETOYHbIX CTEHOK BO3-
BpallaloTCs B UX MepBOHayanbHOe COCTOsIHME, ApeBecuHa
yMeHbLIaeTcs B o6beme.

Mpumep pacuyeTa BENMUYMHbI YCYLIKK:

CeppuoBas focka U3 gpeBecuHbl 6yka WupuHom 280 MM
1 40-NpOLEHTHON BNaXXHOCTW PEBECUHbI COXHET [0 YPOB-
HS BnaxHoctn 8%. Kakosa 6ydeT wupuHa QOCKWU mnocne
CYLIKN?

Mpwu cywke o1 40 po 30% ycylwku He npoucxoguT. Mpwu cyL-
ke oT 30 g0 8% u3mMeHeHne BNaXHOCTU cocTasnseT 22%.
KoatdmumeHT ycylwkn gns 6yka paBeH B paguanbHOM Ha-
npasneHun 0,20. Taknum obpasom, oblas ycylika coctas-
nsaet 4,4% (22% - 0,20 = 4,4%), nnn 12 mm. To ecTb Wunpm-

Ha [OCKM Mocfe CyLWKn COCTaBUT NPUMEPHO 268 MM.

Puc. 2.85. Mepsl TpoTUB «pabOTH»
JPEBECUHBI

2.6.6.2. Meponpusamus npomue
«pabombl» OpesecuHbl

YCTOMYMBOCTD IPEBECUHBI UJIW JePEBIHHOM KOH -
CTPYKIUM K U3MEHEHUIO (hOPMbI U pa3zMepa Mo-
JKeT ObITh JOCTUTHYTA UJIM YIy4lIeHA C [IOMOLILIO
MIPaBWJILHOTO BHIOOPA IPEBECUHBI U CYIIKH APE-
BECUHBI 10 HEOOXOAMMOTO COACPXKAHUS BJIaru, ¢
MOMOLIBIO IIPABUJILHOTO CKJIEMBAHUS [IOBEPXHO-
CTeil MaCCUBHOU IPEBECUHBI U IIPUMEHEHUEM
MOAXOISIINX KOHCTPYKLIMI ¥ OJIOKMPOBKU ApE-
BECHHBI.

IIpu BeIOOpE npeBECHMHBI MOXHO YIUTHIBATh
€€ CBOIMCTBO COXPaHSITh pa3Mepbl U GOpMY B Iie-
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pEeMEHHOM KJIMMAaTe, IMoA0Mpast TOPOIBl APEBECHHBI, MMCIOIINE XOPOIIyIo (GopMO-
YCTOMYMBOCTh. DTO MOTYT OBITh, HAIPUMEp, I'PYIA, OJIbXa, OpeX, aplesus U TUK
(cM. Tabauupl 1. 15). Jlocku 1 OPYyChsI € TTONMEPEYHBIMU F'OAMYHBIMU KOJbIIAMU 11O
CPaBHEHUIO C IIPOJIOJbHBIM PACHOJOXEHUEM KOoJiell 1e(OpMUPYIOTCS 3HAUNTEIIh-
HO MEHbIIIE.

INepen 00paboTKOI IpeBecrHa JOIXKHA ObITh BHICYIIIEHA 10 TAKOTO BIarocoaepxa-
HUS1, KOTOpOE OHA OyleT UMETh Ha MECTe MPUMEHEHMSI.

[ToBepXHOCTM MacCUBHOI IPEBECUHBI CIIEAYET CKJIEMBATh I10 IIMPUHE TAKUM 00-
pa3oM, 4TOObl OHU OBLIM CKJIEEHbI OOOPOTHBIMU CTOPOHAMU U SIAPO ObLIO CKJIEEHO C
sSapoM, a 3a00JI0Hb — ¢ 3a00J10HBI0. [Ipy TakoM criocobe CKICMBaHUS MMOBEPXHOCTHU
ocTaroTcs NpsIMbIMU (CM. 1. 4.4.2 «CrimauuBaHue»). [1pu ckiieMBaHUU 3JIEMEHTOB 00J1b-
LLIOM TOJIIIMHBI IIBbI OCTAIOTCSI COMKHYTBIMM, €CJIM CKJICMBAaHME TTPOU3BOAUTCS IO Jie-
BBIM cTOpoHaM (puc. 2.85). I1pn U3roTOBICHUY BHIIBUKHOTO SIIIMKA IIIOB ITPU BHICHI-
XaHUU IeKOPATUBHON HAKJIaTHOI TTaHEJI OCTAETCsT 3aKPBITHIM, €CJIM OHa MPUKJIeeHa K
nepeaHeit maHesu syKa JeBoil cTopoHoit (puc. 2.85).

Baarogapst npruMeHEHNUIO MOAXOASIINX KOHCTPYKIIMI MOXKHO IIPEOI0JIeTh ITPo0IIe-
My U3MEHEHUsI 00beMa APEBECUHBI IIPY U3MEHEHUM BJIAXKHOCTH TaK, YTO OHA He OyieT
SIBJISITHCSI TIPEMSITCTBUEM MJIM OTPaHUYSHMEM B 9KCILIyaTallud MeOeIr WU CTPOUTEIIb-
HBIX KOHCTpyKuMid. [TpuMepamMu TaKuX KOHCTPYKIIMI CIIy>KaT paMbl U (PUJICHKH, CO-
eIMHeHUs1 BpyOKoii (puc. 2.85), a TakKe IIITyHTOBOE COEAUHEHUE U COETUHEHUE BCTaB-
HBIM 1uIoM. JIBepHast duaeHKa 1 IJIMHTYC JOJKHBI ObITh M3TOTOBJIEHBI M YCTaHOBJIE-
HBI TAKMM 00pa3oM, YTOOBI MMPH YCYIIIKE TPEBECUHBI OOIMUIIOBKA WIN IUTUHTYC TIPUTSI-
TMBaJUCh K cTeHe (puc. 2.85).

Mepsl, HanpaBAeHHbIC MPOTUB U3MEHEHHUsI 00beMa IPEeBECUHbI PU U3MEHEHUU
comepxKaHUS B HEll BJIaru, MPUMEHSIFOTCS TaK:Ke TIPU CKIIeUBaHUU (paHEePHI (IIPU U3T0-
TOBJICHUU KJIeeHO! (paHepbl), pa3pe3aHuu APEeBECUHBI Ha IUTAHKW U OPYCKU U UX 0J10-
KUPOBAaHUU MOJ0OJIUILIOBOYHBIM (YIIPOUHSIOIIMM) CI0eM (haHEephl.

SAOAHNA

1. OObsIicHUTE, MOYeMY ISl APEBECUHBI Pa3IMYaIOT TUIOTHOCTh U YCJIOBHYIO TIJIOTHOCTD.
2. B 3aBucMMOCTH OT MPMMEHEHMS IpeBeCUHA TOJIKHA BbIACPKUBATh pa3IUIHbIe HATPY3-
ku. ONMUIINTE pa3TuIHbIe BUIBI HATPY30K C TTOMOIIBIO IPUMEPOB.

OOBsicHUTE, YTO TOHUMAIOT MOJI «paboTOI» AepeBa.

Pacckaxkute, moueMy IMpu cyIke 60KOBast 1ocKa U3MEHSIET CBOIO (hopMmy.

5. OObscHUTE, MOYEMY CepALIOBast JOCKA PACTPECKUBAETCSI B 30HE CEPILIEBUHBI.

B

2.7. Bpeputenu ppeeecuHbi

Bpenureneit npeBeCUHBI pa3nesIsioT Ha JICCHBIX BpeIUTeNIei (VTN IpeBECHBIX BPEIUTE -
Jieit) U BpeauTelieit cKIagupyeMoi Uim repepadaTbiBaeMoil IpeBecuHbl. B 060ux ciy-
yasix pedb UIET O Ipubax U HACEKOMBIX.

2.7.1. Jlecnvte epedumeanu

JlecHble BpCAUTCIIN ITOPAXKAIOT paCTylIce 1€PCBO U CKJIAANPYEMYIO B JICCY IPDCBCCHUHY.
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Tabnuua 2.12. NecHble rpubbl U NECHblE HACEKOMbIE

JlecHble rpubbl

Ipu6bl pa3naratoT OpPeBeCHHY, O4EHb HACTO OHW «CMeLuanuaunpyloTcsi» Ha KOHKPETHbIX nopopax ae-
peBbeB.

Oy6GoBbIA TPYTOBUK BbI3bIBAET Ha CTapbIX XWBbIX Ay6ax 6enyto rHumb.

CocHoBasi ApeBecHasi rybka — oflMH 13 camMblx ONacHbIX rPUGOB ANs AepeBbEB XBOWHbIX MOPOL.
MnacTuH4YaTbIA KOPKOBBIA rpub paspylaeT SApo XuBbIX Oy60B.

OnsiTa BCTPEYaloTCsA Ha NCTBEHHbIX W XBOWMHbIX AEPEBbSX MOCNE 3aCyX1 MW NOPaXKEHNS HACEKOMbIMU.

[y6oBbii TpyTOBMK CocHoBas ipeBecHast rybka MnacT1HYaTbI KOPKOBBIiA rPKU6

JlecHble HaceKombie
MoBpexXaeHns OpeBeCHHbl U NEPEBLEB BbI3bIBAIOTCS FyceHMUamu (TM4UHKaMM).

[poBoceKku (ycaum) MMeT B OCHOBHOM TEMHYK OKPacKy, Kak XxapakTepHbli MPU3HaK — OfNHHbIE
ycuku. [invHa Tena coctaenseT ot 15 no 35 mm.

KOpOEﬂbI — ManeHbkue, NNoTHble, B OCHOBHOM TEMHO-KOPUYHEBbLIE XY4KU OSTMHOM OT 2 0o 6 MM. OHun
OTKNnagbIBaloT Anua nog KOpOI?I NN B Hapy>XXHble Cnon apeBecuHbl Halle Bcero XBOWHbBIX fepeBbeB.

HONroHoCUK — XyK AnvHomn ot 2 4o 15 MM, B OCHOBHOM KOPUYHEBLIN NN TEMHO-KOPUYHEBBIN.

MpPOBONOYHUK — XYK ANUHOA OT 6 00 18 MM, UMEEeT OKpacky OT KpPacHO-KOPWYHEBOW [0 YEPHOMN.
JIN4MHKM ToHaT 1 NOBPEXHAtOT Npexae Bcero cTeonbl 6yka u gyba.

MepenoH4YaTOKpbIIOE HACEKOMOE, Hann4mne KOToporo B ApeBECUHE UMEET 3HaYeHNe ans cTonsipa, —
9TO POroXBOCT YEPHONM UM CUHEBATON OKPACKM 1 OfIMHON OT 8 00 46 MM. POroxBocCT nopaxaeT npe-
MUMYILECTBEHHO XBOMHbIE EPEBbLS 1 YaCTO MOSIBNSIETCSA Ha CBET TOMbLKO nocnie 06paboTkn ApeBeCcUHsbI.
[MoBTOpPHOE NopaxkeHne 06paboTaHHOW OPEBECUHbI OTKNaablBaHMEM SIUL, HE MPOUCXOQNT.

Yewyekpbinbie (6abo4vkun) — MoHaleHKa, WeENKONPsiA COCHOBLIA U HenapHblii. OHWM OTHOCSTCA K
0CO6EHHO OMacHbLIM NECHbIM HacekoMbIM. MoHalleHka nopaxaeT NMCTBEHHYIO 1 XBOVIHYIO ApeBecu-
HY, NPEeNMYLLECTBEHHO eflb, WENKOMNPsH COCHOBbIA — COCHY, LWENKONPSA HenapHblii — YacTo NUCTBEH-
Hble Mopodbl, peXe XBONHbIE.

[poBocek Kopoen JlonroHocuk  [pOBOMOYHMK  TlepenoHYaTokphimble YeluyeKpbinble
(ycau) (poroxsocT) (wenkonpsi)

2.7.2. Bpedumeau ckaadupyemoii u o6padbamoteaemori opeeecumnvt

M3 MHOXecTBa BCTpEUaoIINXCsl B CKIaUPyEeMOii 1 00padaThiBaeMOiil IpeBECUHE TPU-
0OB M HACEKOMBIX JIMIIIb HEKOTOPhIE UMEIOT ISl CTOJIIpa CYIIECTBEHHOE 3HAUEHUE.
OaHaKo OHU MOTYT MPUBECTU K CHUXKEHUIO CTOUMOCTHU, ITOTEPSIM IPEBECUHBI U TPOU3-
BEIICHUI MCKYCCTBA, a TAK:Ke 00BaTy CTPOUTEILHBIX KOHCTPYKIIUI U COOPYKCHMIA.



2.7. Bpedumenu dpesecumbi J
Mpepnockinkamn ans nopaxeHus BpeauTeNnsMmn SBsSTCA:

® MepeHoC Nop Y MULIENNS UM NPUNET HACEKOMbIX,

e [jocTaTtoyHasi BNaXHOCTb APEBECUHbI st rpM6oB MUHUMYM 18%, Ana Hacekombix — 30%,

e Temnepatypa mexgy +15 n +35°C B 3aBMCMMOCTW OT BuAa BpeanTens,

® Hanuyve B ApeBecuHe MOAXOAAWMX MUTATeNbHbIX BEWECTB B JOCTATOYHOM KONM4YecTBe.
Ecnn ogHO 13 3TuX YCNOBWI HE BLINOMHAETCA, TO NMOPaXKeHUe BPEeAUTENSMU MarnoBeposiTHO, HO B
OTAENbHbIX CryYasX He UCKMOYEHO.

2.7.2.1. Ipubwi, nopaxcarouwue 30anus

K omacHbIM rpubaM OTHOCST IOMOBOI I'pu0, Oypblii O0pomaByaThiii Tpud, OEbIii TOpU-
CTHIl TprO, 3a00PHBIN TPYTOBUK, a TAKXKE Pa3IMIHbIC BUABI TPMOOB, BEI3BIBAIOIINX I10-
CUHEHMUeE IpeBeCUHBI (IpUObl CUHEBBDI).

YV rpuboB pa3nuyaioT Cophl, U3 KOTOPLIX OHU 00pa3yloTcs, IUIOJOBLIE Tejla, B KO-
TOPBIX 00Pa3yIOTCs CIIOPHI, ¥ TpUOHBIE Tena. [TocienHue SIBISIOTCS KOXUCTHIMU 00pa-
30BaHUSIMU CO CIICTEHUEM BOJIOKOH (MUIIEIMEM) M3 TIOXOKMX Ha KOPHU HUTEH U Ka-
HAaTMKOB, C IIOMOIIIbIO KOTOPBIX IPUObI BBITATUBAIOT U3 APEBECUHbI IUTATEIbHbIC BE-
mectBa. s pa3BUTHS rprudaM KpoMe MUTATSIbHBIX BEIIICCTB HEOOXOIMM HETIOIBIIK-
HBII BO3MyX, OIpeeicHHAasI BJaXXHOCTh U TeMrepaTypa. Tak Kak OHU HE COAepxKat
xjopoduiuia, TO ISl KX POCTA HE HYKEH COJIHEYHBIM CBeT. biiaronpusaTHo AJis pocTa
rpuboB IBJIgeTCS TemIieparypa oT +15 mo +35°C. CriopsI 13-3a UX OUYEHBb MaJIO MacChl
MMEIOTCS ITOYTH BE3IE.

JloMoBoii rpud BcTpeyaeTcsl B 3IaHMSIX Ha IPEBECUHE, HAa IEPEBIHHbBIX CTPOUTEIIb-
HbBIX KOHCTPYKIUSIX BCeX BUAOB (puc. 2.86). DTOT rpub HACTOJIBKO OIACEH, YTO HA €ro
CYET BBHIITYIIEHO CIIeLIMATIbHOE MTPEANUCAHME: €CIU HECYIIe KOHCTPYKIIMU TTOPaKeHbI
3TUM IpUOOM, TO CIeAyeT HEMEIJIEHHO COOOIIMTD MTOJOKEHNE BEleii B CJIy>KOy CTpou-
TEJTHLHOTO Haa30pa.

DTOT Tpud, B OTJINYME OT APYTUX TPUOOB, Oarogapst CBOMM JUIMHHBIM HUTSIM MO-
KeT TPaHCIIOPTUPOBATh BOAY Ha HECKOJIBKO METPOB B CyXyio ApeBecuHy. OHa gaxe
MOXeT IIPOHUKATh Yepe3 KaMEHHYIO KIaaKy. OCTaTKu MULIEIHS MOTYT CHOBA OXMWTh
yepe3 HeCKOJIbKO JieT. [Ipu 3ToM JOMOBOI TpUO MOXET BIUTHIBATh BJIary, HEOOXOIM-
MYIO JUISI CBO€I XKU3HEAESITeIbHOCTU, IIPSIMO U3 Bo3ayXa. TakuM 00pa3oM, MOTYT ObITh
IMOpaKeHBI JaXKe CyXre KOHCTPYKIIUN U3 TUCTBCHHON 1 XBOMHOM IPEBECUHEI, €CITA TPUO
JIOCTUT OIpeIeeHHOI CTYIIEHH CBOETO Pa3BUTHSI.

JoMoBoii Tpub paspyluaeT LEe/UI0JI03y, HECYIIUi KapKac ApeBecuHbl (puc. 2.86).
[Tpu aTom npeBecuHa mpuodpeTaeT Oypyro OKpacKy (THWIb Oypast) U pacragaeTcsl Ha
KyCOUKH KyOnueckoit ¢hopmbl (KyOOBUIHOE pa3pyllieHue).

Bypblii 60pogaByaThlii rpud, TaKKe Ha3bIBaeMblil OypbIM OTPeOHBIM IPUOOM, BCTPE-
yaeTcsl Ha BJIAXKHBIX HOBBIX M CTapbIX MocTpoiikax (puc. 2.86). Ha oTKpbITOM BO3ayxe
OH TOpaxaeT IPEeBECUHY, KOTOpast UMEET KOHTAKT C TPYHTOM. DTOT Irpud nmopaxkaeT Kak
JINCTBEHHYIO, TaK ¥ XBOMHYIO IPEBECUHY, XOTSI X UMEET BHICOKYIO pa3pyLLIaOIIyO CII0-
COOHOCTB, HO HE TaK OITaceH, KaK TOMOBOM rpr0, TaK KaK ¢ HUM MOXXHO CPaBHUTEJIBHO
pocTo 60poThes. [1pu BiaaroymaaeHUM OH OTHOCUTEIBHO OBICTPO MOTMOaeT.

[Tpu nopakeHUU 3TOT TPUO MOXKET JOCTATOUHO OBICTPO MPUBECTH K IMMOJHOMY pa3-
pyueHuio apeBecuHbl. Cyxue, BCTpOSHHBIC U JJAKUPOBAHHBIC TOCKM I10JIa MOTYT IIPO-
JIOMUTBCS yke uepes rof. [lopaxkeHHast ApeBecruHa IpruodpeTaeT Oypylo OKpacKy 1 pas3-
JIaMbIBa€TCsl Ha KYCOUKU KyOOBUIHON (DOPMBL.
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3ab0opHbIN TPYTOBUK

pn6 cuHeBbI

Puc. 2.86. I'puObl 1 X MOBPEXACHUS

Beaslii mopucTeiii TpuO
BCTpeYaeTcs Ha CKIIaANpyeMoit
1 00paboTaHHOM ApeBecuHe
KakK B 3[IaHUSIX, TAK U HA OTKPbI-
TOM Bo3ayxe. Kak u BbIIIEYIT0-
MSIHYTbIE BUIbI JOMOBBIX ILJIEC-
HEBBIX I'pUOOB, OH BHI3bIBACT
Oypylo TIJIeCeHb U pa3pyllaro-
mee rHueHue. PaspyiieHHas
JpeBecrHa UMeeT KyOOBUIHbBIE
pPa3JIOMBI.

OTOT rpub npeanovyuTaeT
JPEBECUHY XBOMHBIX MOPO/I,
JINCTBEHHBIE TTOPOJIbI TTOpaXKa-
1oTcst uM penko. [Tpu ynaneHun
BJard OH BIIaJaeT B CYXYIO
cnsuky. [ToaToMy oH MoOXeT
OXUTh JaXxe 4epe3 HEeCKOIbKO
JIeT, KOrja JApeBecrHa BHOBb
MOJIYIUT JOCTaTOUHOE KOJIMYe-
CTBO BJIaTu.

3a0opHblii TPYTOBUK H IJIE0-
(huty™MBI — 3TO CaMble OTTacHBIC
pa3pyIIMTEN TPUMEHSIEMOI Ha
OTKPBITOM BO3IyXe APEBECUHbI
XBOMHBIX TIopoa (puc. 2.86).
YacTo oHM BCTpeYalOTCs B Ya-
CTSIX OKHa, Iepujiax, u3ropo-
IISIX, MauTax, Ha KPYyTJIoi mpe-
BECHMHE B MECTax CKJIaaupoBa-
Husl. st oTux rpudoB HEOOXO-
JI¥Ma BBICOKAs BIIAXHOCTH
JIPeBECUHDBI, YTOOBI MPUOOpec-
TH OOJIBLIYIO PAa3PYIIUTEIbHYIO
cuy. [1pu ymajneHuu Bjaru oH
MOXET BIalaTb B MHOTOJIET-
HIOIO CYXYIO CIISTUKY, a ITOCJIe
HOBOTO YBJIQXKHEHMUS ITPOIOJI-
XUTb CBOU POCT.

T'neoduanyMsl BbI3bIBAIOT
OMpXEeBYIO THUJIb, KOTOpas
HauyMHaeTCsI BHYTPU APEBECH -
Hbl. BHeIIHUe clion apeBecu-
HBI JOJITO€ BPeMsl BBIIJISASAT
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COBEPIIICHHO 3IO0POBBIMU, AaxKe KOIIa BHYTPEHHSS YaCTh IPEeBECUHBI COBEPIICHHO
paspyureHa. bupxeBass THUJIb BO3HUKACT IIPEXKIEe BCETO TOTAA, KOTIAa BCTPOCHHEIC
WIN XpaHSIIUecs CTPOUTEIbHbIE KOHCTPYKIIMU OJIOe BpeMsI UMEIOT Hemocpe/ -
CTBEHHBIN KOHTAKT C BJIaXXHBIM OCHOBAaHMEM WJIM JIeXaT Ha HeM. bupkeBast THWIb
MOXeT Iopa3nTh, HAIIPUMEp, OKHO, He3allMIIeHHas: paMa KOTOPOTO pacrojaraeT-
Cs Ha BJIAXXHOW KUPIIMYHOM CTECHE.

I'puObl cuHEeBbI — TPUOBI, BHI3bIBAIOIIME ITOCMHEHMUE ApeBecUHbl. OHM MOpaxaloT
JIPEBECUHY XBOMHBIX U JIMCTBEHHBIX MTOPOJ, B OCHOBHOM 3a00JIOHb COCHBI (puc. 2.86).
CaexepacnuaeHHas COCHOBasI APeBeCMHA MOXET ObITh TTOJIHOCTBIO IMOpaxkeHa CUHe-
BOM y2Ke 4yepe3 HeCKOJIbKO JHEel. Eciii cOCHOBYIO IpeBECHHY B BHICYILIEHHOM BUIE BCTpa-
UBAIOT B HApYXHbIE KOHCTPYKIMU, TO A0 TIOSIBJIEHUS] HA TPEBECUHE TEMHBbIX MSITEH U
T10JI0C TTIPOXOAUT HECKOJIBKO O0JIbIIIe BPDEMEHHU, IO COOTBETCTBYIOIIETO BhITIAIEHUS OCAT -
KoB. Ha cjoit mpo3payHbIX JJaKOB 3TOT Ipubd AEMCTBYET OTPULIATEIbHO.

Ha nopaxeHHy10 rpubamMy CUHEBBI APEBECUHY MOXKET ObITh HAHECEHO IMOKPHITHE
0e3 KaKux-11u00 OoTpUlATeIbHbIX TOCASACTBUI, €CIM APEBECUHY Iepe] HaHECeHEeM
MMOKPBITUS BBICYIINTH IO COOTBETCTBYIOIIETO COmepskaHus Biard. Ecinm ke comepka-
HUeE BJIaru nepen HaHeCeHWEeM MOKPBITUS CIMIIKOM BBICOKO, TO YK€ HaXOSIIUecs B
JIPeBECUHE CIOPBI TPUOOB CMHEBBI MOI'YT Pa3BUTHCS U OTOPBATh CJIOW MOKPBITUS OT
IMOBEPXHOCTH IpeBeCcUHBI. [TOKpBITHE MOXET JaXke pa3pylIUThCSI, €CIM CIIOPHI Yyepe3
MOBPEXIECHHbIE WU Je(EeKTHbIE MECTa MOKPBITUS MTOIMAAYT B APEBECUHY 1 PA30BbIOTCS
TaKMM CIIOCOOOM MpPHU AOCTATOYHOM KOJIMYECTBE BOIBI.

I'puOBI cHEBBI B OTIWYME OT APYTUX IPUOOB MUTAIOTCS UHIPEAUEHTAMU, HAXOMsI-
IIMMUCS B HAKAIUIMBAIOIIMX KJIETKaX IpeBecUHEBI. [1oaTOMY IageHusT MpOYHOCTH JIpe-
BECUHBI, Ha KOTOPOE CTOMJIO ObI OOpAaTUTh BHUMaHUE, HE TIPOMCXO/INT.

2.7.2.2. Hacexomoie, nospexcoaroujue 30anus

M3 HaceKOMBIX, TTOBPEXIAIONINX 30aHMSI, IPEKIC BCETO HA3BIBAIOT APOBOCEKA JOMO-
BOT0O, OOBIYHOTO XKYKa-TOYMJIBIINKA, XKyKa 3a00JIOHHUKA U POrOXBOCTA.

JIpoBoceK IOMOBBIii — 3TO CaMblil OMACHBIN BpPeIUTENb U3 XKUBOTHBIX (puc. 2.87).
YepHO-KOpUUHEBOE, IUTMHOM 10 22 MM HaceKOMOE TTOPaKaeT TOJIHKO XBOIHYIO IpeBe-
cuHy. CaMKu oTKaanbiBatoT 10 400 siuil B ApeBecHyo TpelrHy. OnacHOCTU NoaBepra-
eTcsl B TIEPBYIO ouepelb 3a00JI0OHb IPEBECUHBI CTPOMMJI, KapKacoB, MOJOB U ABEpEil.
Yactu ¢ HEOONBIINM TIONIEPEUYHBIM CEUCHUEM, KaK, HallpuMep, OOpelIeTKa KPBIIIIH,
MOBPEXKIAIOTCS JIMIITh B UCKITIOYMTEIbHBIX CTyJasix.

Hmeroiue 6e1yi0o OKpacKy JIMUYMHKU IPEAIIOYUTAIOT CYXYI0 U IOJIYCYXYIO IpeBe-
cuHy. VX pa3BuTHe D0 B3pOCIOrO HACEKOMOTIO JUIMTCS B CPEIHEM OT TPEeX JO IICCTH
JIeT. B TeyeHne 3Toro BpeMeHM OHM KaXKIbIil JeHb IIPOrPhI3aloT B IPEBECUHE XOII, 10
JUIMHE paBHBII JIMHE uX Teaa. [1ocse BbUIyIUICHUST U3 SIML MX JJIMHA 2 MM, B BBIPOC-
meM coctosdsHUM — oT 20 10 30 MMm.

OOBIKHOBEHHBII1 KYK-TOYMIBIIMK M300paxeH Ha puc. 2.87. I1pu nmopaxkeHuun gaH-
HBIM BpeIUTEIEM pa3pylLIeHUE IPEBECUHbI UAET MEIJICHHEE, YeM ITPU IOPAKEHUU IPO-
BOCEKOM JOMOBBIM. DTOT XYK OTKJIanbIiBacT oT 20 10 40 sSu1l, IpeanoYTUTEILHO B I¢-
PEBSIHHBIE YaCTH, U3TOTOBJICHHBIE U3 JIMCTBEHHBIX M XBOWHBIX TTopo. Ero ainHa co-
CTaBJISIET 10 5 MM, OKpacka B OCHOBHOM TeMHasl, 0COOEHHO 4aCTO BCTPEYAETCsI B Me-
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[poBocek AOMOBbIN (YMEHbBLLEHO)

| . “ 22
OBbIKHOBEHHBIN XYK-TOYUILLLMK (YBEMUYEHO)

EES -:i

Sl
YKyk 3a60Mn0HHVK (YBENMYEHO)

PoroxsocT (yMeHbLUEHO)

Puc. 2.87. JInunHKY 1 B3pOCIbie HACEKOMBIE, a TAKKE BUIL
TMOBPEXICHUI

OeIbHBIX HOXKAaX, ITeprIax Jie-
CTHUII, JePEBIHHON OOINIIOB-
Ke, JEPEeBSIHHBIX MPOU3Beae-
HUSIX UICKYCCTBA U APEBSIHHOM
yTBapw.

Pa3BuTre TMYMHKU 0 KO-
HEYHOI cTaauu (IIpU 3TOM ce
JUIMHA COCTaBJIsIET 6 MM) IIpO-
JIOJIKAeTCsl OT OJHOTO 10 Tpex
net. B onHoIT MebeIbHOM HOX-
K€ MX KOJIMIECTBO MOXKET I0XO-
IUTb 10 HECKOJbKMUX COTEH.
I1Ipu TakoMm OOJIBIIIOM KOJIMYE-
CTBE JUYMHOK B HEOOJIBIIIOM
MPOCTPAHCTBE yXe uepe3 He-
CKOJIBKO JIET 0OJibllIas 4acThb
JIPEeBECUHBI MOXET OBITh ITOJI-
HOCTbBIO pa3pyllieHa.

XKyK 3a00/I0HHMK, Takxke
Ha3bIBaeMbI ITAPKETHBIM KY-
KOM, UMEET JJIMHY OT 3 10 6 MM
M OKPACKY OT CBETJI0-KOPUYHE-
BO# 10 yepHoii. [Ipeumyiie-
CTBEHHO ITOpaxkaeT YacTH, U3-
TOTOBJICHHbIE U3 3a00JJ0OHU JIH-
CTBEHHBIX TIOPOJI, IEPEBhEB, Ta-
KHX Kak ay6, 6JaropoaHblit
KalllTaH, SICEHb, TOIOJIb, UBA,
BSI3, KJICH, abaun 1 TnMoa.

BockoBoro 11BeTa, B KOHeU-
HOM cTaauu 10 5 MM JUTMHBI JIU -
YMHKU Pa3BUBAIOTCS YK€ MpPU
BJIAXHOCTU ApeBeCUHBbl 7%.
ITporpeizeHHbIE UMM XObI pac-
1oJIaraloTcsi B OCHOBHOM B Ha-
IIpaBJICHUN BOJIOKOH, paHHSIS
JIpeBeCUHa pa3pylaeTcs MmoJj-
HocTho. LIMKI pa3BuTus co-
CTaBJIIET OT OAHOTO IO TPEX JICT.
[TopaxeHue 3TUM BpeauTeaeM
MOXET CTaTh 3aMETHBIM JIMIIIb
yepe3 HeCKOJIBKO JIET ITOCIIE M3~
TOTOBJICHUS 1€PEBSIHHON KOH-
CTPYKIIMH.





