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1. HIEPEYEHD IVIAHUPYEMBbIX PE3YJIBTATOB OBYYEHMUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIX C IIVTAHUPYEMBIMU  PE3YJIIBTATAMHU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

Buj 1esiTeJiIbHOCTH BBITYCKHHKA

JlucuumivMHa — OXBaThIBa€T  KPYr  BONPOCOB,  OTHOCSIIMXCS K  IPOMU3BOJCTBEHHO-
TEXHOJIOTUYECKOMY BHUAY NpPO(QecCHOHANbHON JAeATeJbHOCTH OakajlaBpa B COOTBETCTBHM C
KOMIIETEHIIMSIMUA U BUJIAMH JESTEILHOCTH, YKa3aHHBIMH B y4eOHOM IUTaHE.

eab AMCHUIIHHBI

[TIpuoOperenne y oOy4aromuxcs 3HaHWA O (PHU3MUECKUX AacleKTax JpPEeBECHHBI
JanpHeimero eé KBaMUIUPOBAHHOTO IPUMEHEHHUS.

3agaun AUCHMIIUHBI

N3yuenune (U3NYECKHMX OCHOB JAPEBECHHbl KaK PACTUTEIbHOM KOHCTPYKIMM U METOJIOB
UCCNEIOBaHU  (PU3MKO-MEXaHMYECKUX  CBOMCTB. M3yueHHe  TEXHOJIOTHYECKHX  MpolieM
JIECO3arOTOBUTENBHBIX M JiepeBorepepadaThIBAIOIIMX TMPOU3BOJICTB;, OOOCHOBAaHMEM IyTeH YCTpaHEHHUS
BBIABJIICHHBIX np06neM, O6yCJ'IOBJ'ICHHBIX YHUKaJIbHBIMHA CBOMCTBaAMH 1 CTPOCHHUEM NPEBCCUHDI.

LA

Kon Copaepxanue Ilepevyens miIaHMpyeMbIX pe3yJIbTATOB
KOMIIETCHIIUH KOMIIeTCHIUH 00y4eHHus1 110 AUCUMILINHE
1 2 3
OIIK-2 CriocoGHOCTBIO  NPUMEHSATH | 3HATh:
cucTeMy (YHIaMCHTAIBHBIX | - HayyHBIE OCHOBBI CHCTEMBI ()YHIaMEHTaIbHBIX
3HAHMH  (MaTeMaTHHECKHX, | 3yapyii B 06JACTH (PM3MKH JPEBECHHBI
€CTCCTBCHHOHAYYHBIX, yMeTb:
MH)XCHEPHBIX u
P - (GopMynupoBaTh TEXHOJOTUYECKHE MPOOJIEMBI
9KOHOMHUYECKHX) JUISL
JIeCO3arOTOBHUTENBHBIX U JEpeBONepepadaThIBAOIINX
UICHTU(DUKALINY, . )
IPOU3BOJCTB C MO3ULMNA (PU3UKU IPEBECHUHBI;
(bopMyIMpOBaHUS M PEIICHHS
TexHONMOTMUecknX ~ mpobiem | BAAAETH:
1ECO3ArOTOBHTEbHEIX i | CIIOCOOHOCTBIO  NPUHUMATh pelmeHus A
TIPOH3BOJICTB JiepeBorepepadaThIBAIONIUX IPOU3BOJICTB

2. MECTO JUCHMIIJIMHBI

ITPOI'PAMMBI

B CTPYKTYPE OBPA3OBATEJBbHOHN

Hucuunnuna b1.65.10 ®usnka qpeBecuHbl OTHOCUTCSA K 0a30BOU YacTH.

Jucnunnuaa dusuka qpeBEeCUHBI

0a3upyeTcsl Ha 3HAHUSAX, MOJYYEHHBIX NMPU U3yUEHUU

TaKuX Y4eOHBIX JUCHMIUIMH, Kak: Matemaruka, ®Pusuka, Temnorexnuka, ConpoTHBICHHE
Marepuaios, JlpeBecuHoBeneHME. JIecHOE TOBapOBEIEHNE.

OcHOBBIBasiCb Ha M3Y4YEHUM IIEPEUMCICHHBIX JIuCHUIUIMH, ®Dusnka apeBeCHHBI
NpeaACTaBIACT OCHOBY I HU3YUYCHHA CICAYIOIIUX JUCHUILJINH: Texaomornss u 06opy11013aH1/1e
JEeCHBIX CKJIaZoB, TexHomorus pyOOK TNPOMEXKYTOYHOrO Iosb30BaHus, KommuiekcHoe
UCIIOJIb30BAaHUE IPEBECUHBI.

Takoe cHuCTeMHOE MEXIUCLUUIUIMHAPDHOE M3YyYEHUE HANpaBlI€HO Ha JOCTH)KECHHE

tpedyemoro ®I'OC ypoBHS MOATOTOBKH 10 KBaTU(pHUKALMK OaKanasp.



3. PACIIPEJEJIEHUE OB BEMA JTUCIHUIIJIMHBI

3.1. Pacnipeesienue o0beMa TUCHMILIMHBI 10 GopMaM 00yUYeHUst

Tpyooemkocmob Oucyuniunsl 6 uacax
K
- % = ypcosasn
2 S g paboma Buo
S S v 2 npoexm npomesic
Dopma N : 3 2 5 (np ), p y
© < = X 8 KOHmMPOJIbHAA | MOUYHOU
o0yuenusn S 2 & S X
& S 2 S _ T« 3 paboma, ammec-
g S S s (83 353 S 3| pepepam, mayuu
S| s S 3 |88 S S §
9 Q S 3 SRR 2R S 3 PrpP
S8 3|2 8 I8¢ S8 | 8¢
O] 8 | T8 RE KRS | OF
1 2 3 4 5 6 7 8 9 10 11
Ounasn 3 5 | 144 | 51 | 17 - 34 57 9K3aMeH
3aounas - - - - - - - - -
3aounas - - - - - - - - -
(ycxopeHHoe
o0OyueHue)
O4Ho-3204Has - - - - - - - - -

3.2. PacnipenesieHne 00beMa TUCHMILIHHBI 10 BUAAM YYeOHBIX 3aHATHH M TPYA0EMKOCTH

6m.u. 6 Pacnpeoenenue
UHMEPAKMUGHOITL
Tpyoo- 74 " s no cemecmpam,
N AKMUGHOIl, UHHO- uac
Buo yueonwvix sanamuii emKocmbp .
6ayUOHNOI
(uac.)
popmax, 5
(uac.)
1 2 3 4
|. KonTakTHasi paboTa 00y4aronuxcs ¢ 51 12 51
npemnoaaBarteyeM (Bcero)

Jlexumm (JIk) 17 6 17
[TpaxTrueckue 3ansatus (I13) 34 6 34

I'pynmoBsie (MHAMBHYaIbHBIE) KOHCYIbTAIIUN + +
I1.CamocTosiTeiIbHASE pa0oTa 00y4aIOINXCA 57 ) 57

(CP)

[HoxnroroBka K 1abopaTOpHEIM paboTaM 30 . 30
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 17 - 17
IToAroToBKa K 9K3aMEHY B TCUEHHE CEMECTpPa 10 - 10
I11. TIpomeskyTOUHASI ATTECTAIMS DK3aMEH 36 - 36
OO0mas Tpy10€MKOCTb AUCIIUILIUHEL Jac. 144 - 144

3ad. e]l. 7 N 7




4. COAEP) KAHUE JUCIUIIJIMHBI
4.1. PacnipeesieHue pa3iesioB IMCUMILIAHBI IO BUAAM YU4eOHBIX 3aHATHI
- 11t 04HOM GopMBbI 00yUeHUs:

Buowl yueonwvix 3anamuil, éxnouasn
No CamMocmoamenvbHyo paoomy
pas- Haumenosanue Tpyooen- odyuarowuxca u mpyooemKocmey;
oenau pazoena u Kochb, (uac.)
membol mema OucCyunIuHb (uac.) yueonuvle 3anamus camocmosmen
npakmu4ieckKue bHAS pa60ma
JleKkuyuu 3anamun oﬁylmlomuxc;l
1 2 3 4 5 6
1. duznyeckue OCHOBBI | 61 9 22 30
ApeBeCHHBI
1.1. 3HaueHne HUCCIEeI0BaHUI B |4 2 - 2
oOmacti (U3UKK OPEBECHHBI IS
Pa3BUTHSA TEXHOJIOTHH
JIepeBo0OpadaTHIBAIOIIUX
npou3BoAcTB. JlpeBecnHa — Kak
KOMILIEKC MOJIMMEPOB
HPUPOJHOTO POUCXOXKICHUSL.
1.2. DU3NKO-XUMHUUECKHE OocHOBHI | 35 2 22 11
CTPOEHUS  KJIETOYHOW  CTEHKH.
VYopyras  aHU30Tponus. 3aKOH
I'yka.
1.3. | Teopus u KpUTEPUHU IPOYHOCTH 10 2 - 8
1.4. | Peonorus JPEBECHHBL. | 7 2 - 5
duzngeckue COCTOSIHHSA
MIOJIIMEPOB B JIPEBECHHE.
1.5. AKycTHueckue SIBJICHUS. | D 1 - 4
Pe3onaHcHas apeBecHHa
2. DJIeMeHTBI MOJIeRyJIsIpHOi | 35 4 12 19
bu3zukn W TepMOAUHAMMKH
NPHMEHUTEIbHO K IpeBecHHe
2.1. Bsaumoneticteue BJIATU ul’v 2 - 5
JPEBECUHBI. KanumnspHaele
SIBJICHUS
2.2. Cymka JpeBecHHbl. 3aBHCUMOCTH | 28 2 12 14
HPOYHOCTH JPEBECUHBI oT
BJIQ)KHOCTH
3. DJieKTpUYecKHe W omTuveckue | 6 2 - 4
CBOJCTBA JApeBEeCHHbI
3.1 OJIEeKTPONPOBOJHOCTD APEBECUHBI, | 3 1 - 2
CBSI3b C BJIKHOCTBIO
3.2. OnTHueckue cBoiicTBa | 3 1 - 2
npeBecuHbl. Konopumerpuyeckue
XapaKTePUCTHKH.
4 Metoabl  kouTpoJisi  ¢u3uKo- | 6 2 - 4
MeXaHHYeCKHX CBOWCTB
JApeBeCHHBI
4.1 OTt060p, MOArOTOBKA U HCIBITAHUE | 3 1 - 2
00pasmos
4.2. | Metoast Hepaspyuaromniero | 3 1 - 2
KOHTPOJISI KadecTBa JIPEBECHHBI
KaK KOHCTPYKIIHOHHOT'O
Marepuasa
HUTOIO | 108 17 34 57




4.2. Cogepxxanme TUCUMILVIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Pazgen 1. ®usnyeckne 0CHOBBI IPEeBECHHbI
Tema 1.1. 3nauenue uccneq0BanHuii B 001acTH GU3NKK APEBECUHBI TSl PA3BUTHS TEXHOIOTUH
JiepeBo0OpabaTHIBAIONINX MPOU3BOJICTB. JIpeBecHHa KaKk KOMIUICKC ITOJIMMEPOB IIPUPOTHOTO
MMPOUCXOXKACHUA
B nexuuun npenycMoTpeH noka3 npe3eHTauuu «MHUKpOCKOIIMYECKOE CTPOEHHUE JPEBECHHBI

COCHBI»; «MHKpPOCKOIIMYECKOE CTPOCHHUE APEBECUHBI OEpe3b».

3Ha4yeHUe NccaeI0BaHui B 00J1aCT (DU3MKH APEBECHHBI JUIS PA3BUTHS TEXHUKU U TEXHOJIOTUU

JepeBooOpadaThIBAIOLINX TPOU3BOJICTB.

Jleca 3annmaroT okos0 20% cyiu 1 HaXoAATCS Kak B 30HE YMEPEHHOTI0 110sica (XBOMHBIE,
IIMPOKOJIMCTBEHHBIE U CMELIaHHbIE Jeca), TaK U B 30HaX TPOIMMYECKOI'0 U CyOTPOIIUYECKOro
nosicoB. JleconokpsiTas miomanabs Poccun cocrasuser 774 MilH ra, a ApeBecuHa €€ LIEHHbIX
XBOMHBIX ITOPOJ] COCTABJIAET IIOJIOBUHY BCEX MUPOBBIX 3aI1aCOB.

Hucuummna «®u3uka APEeBECHHBD» 3aHUMACTCA HM3YyYEHHEM  CBA3M (U3UYECKUX U
MEXAHUYECKUX CBOMCTB JPEBECHUHBl M JIPEBECHBIX MATEPHAIOB C COCTaBOM M CTPOCHHEM
JIPEBECHHBI, HEOOXOAUMOCTH UX y4yeTa MpU O0OOCHOBAHMM TEXHOJIOTMU MPOU3BOJACTBA MPOIYKIIUU
U3 JPEBECHUHBI U YCIIOBUH €€ IKCILTyaTaluu.

N3yuyenne nucuuruinHbl «DPHU3MKAa APEBECHMHBD) OCHOBBIBAETCS HAa 3HAHUSAX, IOJYYEHHBIX
o0yyaromuMucs: B 00J1aCTH IpeBECUHOBEICHUS], (PU3UKU, XUMHUH, COIIPOTUBIICHUS] MaTEPUAIIOB.

DKOJIOTUYECKOE 3HAu€HUE JIECHBIX HACAKICHUM HEOCIOpPUMO, BO-TIEPBBIX, ITO HCTOYHUK
BJBIXa€MOI'0 YEJIOBEKOM KHCJIOpPOJa M MOIVIOTUTENb YIJIEPOAA, BO-BTOPBIX, SBISISCH BaXXHOU
4acThi0 OMOC(Eepbl, OHU BIUSIOT Ha KIMMAT, KPYrOBOPOT BOJBI B MPHUPOJE, 3aUIMIIAIOT ITOYBY OT
9PO3UH, CyXOBEEB U MbUIbHBIX Oypb.

C npeBHUMX BpEMEH YEJIOBEK UCIOJIb3YET IPEBECUHY B CBOEH JKM3HM KaK TOILJIMBO U
CTPOUTEIIBHBIN MaTepuall. B HacTosAlee BpeMsl TPy IHO Ha3BaTh OTPAcib HAPOJHOTO XO35MCTBA, IIe
JpEBECHHA HE UCIOJIb30Baach Obl B TOM WJIM UHOM BHUJIE, U IEPEUUCIUTD PA3HOOOPAa3HbIE U3EIINS,
B KOTOpBIE JIpEBECHHA BXOJUT COCTaBHOW yacThio. Ilo 00bEMY HMCIONB30BaHUS U Pa3HOOOpa3UI0
IIPUMEHEHNsT B HApOJHOM XO35IMCTBE C JAPEBECMHOM HE MOXET CpPAaBHUTHCS HHMKAKOW IPYyrou
matepuai. E€ npuMeHstoT Uil U3roTOBIEHUST MeOeNn, CTONSPHO-CTPOUTENbHBIX U3eauid. 13 Heé
JIENal0T 3JIEMEHTHl MOCTOB, CYJOB, Ky30BOB, BaroHOB, Tapy, ILINalbl, CIOPTHUBHBIA WHBEHTapb,
MY3bIKaJIbHblEe HHCTPYMEHTHI, CIIMYKH, KapaHJallu, OyMary, npeaMeTsl 00MX0/1a, UTPYILIKH.

HarypanbHyto nin MoaupUIMpPOBaHHYIO IPEBECUHY MPUMEHSIOT B MATMHOCTPOEHUH U
TOPHOPYIHOM MPOMBIIIJIEHHOCTH; OHA SBISETCS MCXOJIHBIM CHIPBEM Ui 1IEJUTIOJI03HO-0yMasKHOU
IPOMBIIIJIEHHOCTH, TPOU3BOJICTBA APEBECHBIX IUMT. IlepeueHb NPOAYKTOB, MOMYyYaeMBIX U3
JPEBECHHBI, HACUUTHIBAET 10 20 THIC. ITYHKTOB.

[IIupoKOMy HCHOJB30BAaHUIO JAPEBECUHBI CIIOCOOCTBYIOT €€ BBICOKHE (PU3MKO- MEXaHUYECKHE
Ka4yecTBa, Xopoluasi o0padaThIBaeMOCTh, a Takke 3((HEeKTUBHBIE CIIOCOObI M3MEHEHMS OTAEIbHBIX
CBOMCTB JpEBECHHBI MYTEM XUMHUYECKON (BBEIEHHWE AHTHCENTUKOB, AHTUIIUPEHOB, CMOJ) WU
MeXaHU4ecKoi (racTudukanus, npeccoBanue) ooOpaboTKu.

JpeBecuna nerko oOpalaThIBaeTcs, UMEET MaJyl0 TEIUIONPOBOJHOCTH, AOCTATOYHO BBICOKYIO
IPOYHOCTh, NMPHU HEOOJIBIIOW Macce XOPOIIYI0 COMPOTHUBISEMOCTbh YIApHBIM U BHOPALMOHHBIM
Harpy3kaM, B CyXoW cpezae nosiroBedHa. JIpeBecuHa coeAMHSIETCS KPENEXHBIMH HU3IEIUSIMU,
IIPOYHO CKJIEMBAETCS, COXPAHAET KPACUBBIM BHEIIHUN BHUJ, Ha HEE XOPOLIO HAHOCATCS 3alllUTHO-
JIEKOPaTUBHBIE TOKPBITHUS.

BMmecTte ¢ Tem npeBecnHa MMEET HedocmamKu: OHA TIOJBEpKEHAa TOPEHUIO M 3arHHWBaHUIO,
pa3pylLIeHHIO OT BO3JIEHCTBUS HACEKOMBIX M I'pUOOB, TMTPOCKOMUYHA, BCJIEICTBUE YETO MOXKET
pa3dyxaTh M TOJBEpPraTrbcs yCyIIKe, KOpOOJEHHIO M pacTpeckuBaHHio. Kpome Toro, npeBecuHa
UMEEeT TOpPOKM OHOJOTHMYECKOro IPOUCXOXKICHHS, KOTOpblE CHHXAIOT €€ KadecTBO. YTOObI
UCIIOJIb30BaTh JIPEBECUHY, HAJI0 3HATh €€ CBOIMCTBA, CTPOEHHE U OCOOEHHOCTH JPEBECHHBI.

HekoTopsie HeoCTaTKU ApEeBECUHBI YCTPAHUTH HEBO3MOXKHO, T.€. UX HEOOXOAUMO YUUTHIBATh IPU
nepepaborke. Hanpumep, Henb3sl BBIPACTUTH JIepeBO Oe3 BETBEH, 3HAUUT, CyYKH Bcerjga OyayT B
JpEBECHHE, a U 3TO SBIAETCS IVIABHBIM COPTOOOpasyroluM MOpokoM. Henb3s W3MEHHUTH
MHUKPOCTPOCHUE JAPEBECHHBI M €€ MaKpOCTpOeHHE, OOyCIaBIMBAIOUIME TJIABHBIH HEIOCTATOK-
AHUN3OTPOIINIO. T. €. HEOMHOPOAHOCTH CBOMCTB JAPEBECUHBI B PA3JIMYHBIX HAMPABICHUSIX.




['my0Ookue 3HaHust 00 0COOEHHOCTSIX CTPOEHUS IPEBECUHBI TO3BOJIAT MPABUIILHO HA3HAYUTh
pEeKUMBI 00paOOTKH, BHIOPATh pallMOHAIbHBIE PEKHUMBI CYIIKH, MPOMUTKH M MOIUGPHUIIMPOBAHUS
npeBecuHbl. PU3NYECKUE acCMeKThl TEXHOJOTHH JepeBOOOPAOOTKM YUYHMTHIBAIOT 3aKOHOMEPHOCTHU
CTpPOEHMS JIPpEBECHHBI, €€ OTHOLICHMsS B BJare, pa3jJW4yHbIM BHEIIHUM BO3JIEHCTBUSAM (TEILIO,
U3ITyYeHUs, Harpy3KH CTaTUYECKHE U JUHAMHUYECKUE. . ..)

BbiaenuM OCHOBHBIE | IJIOTHOCTH M BJIA:KHOCTD JIPEBECUHBI CYLLIECTBEHHO BIIUAIOT HE TOJIBKO Ha
buznyecKkue CBOMCTBA, HO U €€ MPOYHOCTb, JOJITOBEYHOCTh, OMO- U OTHECTOUKOCTD, a TAKXKe
CHOCOOHOCTh 00pabaTHIBATHCS PEXKYIIMMU HHCTPYMEHTAMH, CKJIEUBATHCS U MPOIMHUTHIBATHCS

K mupoko npuMeHsieMbIM Ha IPAKTHKE JJIs1 XapaKTEPUCTUKH SKCILTyaTalliOHHBIX CBOWCTB
JPEBECUHBI 1 00OCHOBAHMSI PEXKHMOB €€ 00paOOTKH OTHOCST CIEIyroIne (PU3NIecKre CBOMCTBA:
] MpOHUIIAeMOCTh KUAKOCTAMM M Ia3aMu, OT KOTOPOU 3aBHUCST MPOLIECCHI CYIIKH, IPOIUTKU U
CKJICBaHUS;

] TenJ10eMKOCTb, y/IeIbHOE 3HaYCHHE KOTOPOIl paBHO KOJUYECTBY TEIJIOTHI, HEOOXOAUMOM st
Harpesanust 1 xr apeBecunsl Ha 1 ° C;

] TenJIONpoOBOAHOCTH, XapaKTEPHU3YIOILYIO CIIOCOOHOCTH IPEBECHUHBI IPOBOAUTD TEILIOTY;

K03 OUIUEHT TEILIONPOBOIHOCTH, u3MepsieMbiii B B1/(M ° C), paBeH KOJIUYECTBY TEILIOTHI,
MPOXOJSIIEMY B €IMHUILY BPEMEHHU Yepe3 CTEHKY U3 APEBECUHBI IIOMaAbi0 1 M” 1 TonumHon 1 M
[P Pa3HOCTH TEMIIEPATYP Ha MPOTHBOIOJIOKHBIX cTOpoHax creHku 1 °C;

] TeMnepaTyponpoBOIHOCTD, XapaKTEPU3YIOIIYIO TETUIOBYIO HHEPIIUOHHOCTh IPEBECUHBI, €€
CIOCOOHOCTH BBIPABHUBATH TEMITEPATYpPY; KO3 PHUIIMEHT TeMIepaTyponpoOBOHOCTh OMPEALIISET
CKOPOCTh M3MEHEHHS TEMIIEPATYPHI IIPU HATPEBAHMHU U OXJIAXKICHUH U u3MepsieTcs B kK [x/(kr°C);
[] 3BYyKO- M 3J1eKTPONPOBOAHOCTb, IUAJIEKTPUYECKUE CBOWCTBA U JIpyTHE.

CnocoOHOCTh IPEBECUHBI COMTPOTUBIISATHCS BHEIIHUM BO3CHCTBHUAM MEXaHUYECKasi IPOYHOCTh
-3aBHCHUT OT €€ (PU3NIECKUX CBOMCTB U CTPOCHUS, KOTOPOE OIPEIEIISET SIBHO BRIPAKEHHOE
pa3inyure CBOMCTB M0 pa3HbIM HAMPABICHUS MPUIOKEHHS YCHINNA (AHU30TPOIHIO). Y CHIIUS MOTYT
IpUJIaraTh Ha MONEPEUHbIN OTHOCUTENBHO CTBOJIA JIEpEBa pa3pe3 — BAOJIb BOJOKOH JPEBECUHBI, U
Ha MPOIOJIbHBIN pa3pe3 — MOoMepeK BOJIOKOH IpeBeCHHbI. Pa3nuuaior ABa MpoI0JIbHBIX pa3pesa:
paldaIbHBIN, MPOXOASIIMN YEPE3 CEPALUECBUHY CTBOJIA, U TAHTCHIIMATBHBIN, TPOXOIAAIINN 110
KacaTeJIbHOM K TOJMYHBIM CIIOSIM.

Ha noirose4HocTh 1peBECUHBI BIUSET €€ CIOCOOHOCTh MPOTUBOCTOSATH OMOIOTMUYECKUM
HOBPEXJCHUAM (OMOCTOMKOCTH), B IEPBYIO OYEPEIb TPUOHBIM.

[Ton neiicTBHEM pa3IMUHBIX MEXAHUYECKUX HArpy30K (CTaTUYECKUX, YIapHBIX, BAOPAIIMOHHBIX U
Jp.) B TBEP/BIX TEIaX BOZHUKAIOT HANpPSHKEHUsS (HOpMaJIbHBIE M KacaTellbHbIe) U JepopMaluu.
Hanpspkenus u geopmanuiv B IpeBECUHE MOTYT OBITh CI€ICTBUEM HE TOJIBKO MEXaHMYECKHUX
YCUJIMH, HO ¥ IPYTUX BO3JEHCTBUH, B IEPBYIO 0YEPEb, IPUBOAAIINX K U3MEHEHHIO €€ BIIAXKHOCTH.
[Tpu npoeKTUPOBAHUH U N3TOTOBJICHUM WU3/IE€THUI U3 IPEBECUHBI , pAOOTAIOLINX B CUIOBBIX
KOHCTPYKLUAX, HEOOXOIMMO YUUTHIBATh MaKCHUMaJbHbIE HAMPSKEHUS, PEILIECTBYIOIIHNE
pa3pylLIeHUIO, Ha3bIBa€MbI€ MPEEIIOM POUYHOCTH IIPU COOTBETCTBYIOIIEM HATPYKEHUU (IIPU
CKaTUH, IPU U3rHOE U T.I1.).

JlpeBecrHa Kak KOMIIEKC MOJIMMEPOB IPUPOAHOTO MPOUCX0XKICHHS
JlpeBecrHa —TIPUPOTHBIN TOMMEDP U YHUKAIBbHAS PACTHTEIbHAS KOHCTPYKIIHUSI.
VIcTOUHUK JpeBECHHBI — 3TO B3POCIIOE AEPEBO, KOTOPOE UMEET KOPHEBYIO CUCTEMY, CTBOJI 1 KPOHY.
BenmumHa OTHOCHTETBHOTO 00BEMA MEPEYNCICHHBIX YacTe U X OCHOBHOE MpeTHa3HAUCHHE:

CTBOJI (3anackl MUHEPAJIbHBIX BEIIECTB, OCHOBHOM MCTOYHUK JpeBecuHbl) oT 90% 10 55%
KPOHA (BbIpaboTka OpraHn4ecKux BEIECTB U Kuciopoaa) ot 5% a0 20%
KOPHU (mutanue nepeBa BOJOH W MHMHEPAIbHBIMH BEHIECTBAMH, YACPKUBAIOT JIEPEBO B
BEPTUKAIHHOM IOJIOKEHUH ) 0T 5% 10 25%

st BHemHed (opMbl CBOOOIHO M NMPABWIBHO PACTYILEro JepeBa XapakTepHa CHUMMETpus,
3aBUCSIIAS OT TOJII CHMMETPHH 3€MHOTO TATOTeHHs. CKOpOCTH pOCTa CTBOJIA TIO BEPTHKAIU U
TOPU30HTAIIM PA3IMYHBI, HO 1O TOPHU3OHTAILHBIM HAIPABJICHUSM — OJMHAKOBHI (Kak y (QUryp ¢
KPYrOBOM CHMMETpUEH: UMIUHAP, KOHyC). OTKJIOHEHHS HAOIIOMAIOTCS TP  HAKJIOHHOM
POM3PACTAHUU JepeBa WK OOJBIINX BETPOBBIX HAarpy3kax. B aToMm ciydae mosiisieTcs mioc-
KOCTh CHMMETPHH, JICJISIIIAs €0 Ha JIBE 3€PKaJTbHO PaBHBIC TIOJOBUHBI (JINCTHSI, BETBH,
CTBOJI B BUJIC JUIHIICA B CIIy4ae CHIIHHBIX BETPOBBIX HATPY30K)




;Zﬁv reeq —
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DoTOCLLL 723

Boanble pacTBOpbl MUHEpaJIbHBIX BEIIECTB OT KOpPHEW NEpeMEIIatoTcsl K KPOHE MO BEPTHKAIbHO
PacIoI0KEHHBIM COCYAAM , PACIIOJIOKEHHBIM B OIIPEIEICHHBIX 30HAX CTBOJA..

PacTBOpBI OpraHMyYecKuX BEIIECTB, BHIPAOOTAHHBIX B JIMCThAX, IEPEMEIIAIOTCS 10 JIyOy U B BUIE
LIEJUTI0JI03b], TEMULIEIUIIONO03 OTKJIABIBAIOTCS 110 BBICOTE U TOJIIIIMHE CTBOJIA.

Maxpocmpykmypa Opegecurbl

CTBOJI U3y4arOT B TPEX INIaBHBIX MIOCKOCTSX (pa3pe3ax WM paciuiax):

[Tonepeunstii I1 (ToprieBoil) — neprneHANKYISIPEH OCH CTBOJA,
JIBa TIPOJIOJIBHBIX: panuanbHbii (P) — mpoXoauT BAOIL CTBOJIA Yepe3 €ro CepALEBUHY MO PanyCy,
u TaHreHnuaneHblii (T) — HampaBlieH MO KacaTelnbHOW K CIIOSIM TOAMYHOTO mpupocta. CTBOI
MPEJICTABJICH: CEPAIEBUHON, JAPEBECHHOW (siApo M 3a00JI0HB), KOpOil (KOpkKa CHapyXxu U JIyo
BHYTpH). MeXIy IpEeBECHMHONW M KOPOW pacroJiaraeTcsi TOHKHUM CJIOW >KUBOM 00pa3oBaTEIHHOU
TKaHHU KaMOUsi, KOTOPBII aKTUBEH BECHOU U JIETOM, a «OTIbIXaeT» 3UMOM.
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[Tpu pa3zpactanuu oH 00pa3yeT BOBHYTPb KJIETKU APEBECUHBI, a HAPYXKY — KJIETKH JTy0a.

SAnpo (cmenast IpeBecHHa ¢ MEHBIIEH BIIAXXHOCTHIO) YacTO UMeeT Ooliee TeMHYIO OKpacky. I1o
HATMYUIO WK OTCYTCTBUIO SA[pa APEBECHHA JICTUTCS HA J[BA THIIA:
sipoBasi U 0e3bsAaApoBas (3a00JOHHAS APEBECHHA).

/lpesecuna adposaa:

CocHa, TUCTBEHHHUIIA, KEJIP, TUC, MOAOKEBEIBbHUK, 1y0, ICEHb, BS3, UBA, TOIOJIb
be3vaoposan: 6yk, ocuHa u ap.

3abononnsie nopoowl: enw, muxTa, 0epesa, 0JibXa, KJICH, JIUIA U JIp.

Jiss  OLlGHKM KadecTBa JIPEBECHHBI [0 BHENIHEMY BHJY HCIOJB3YIOT HEKOTOPBIC
XapaKTePUCTUKU MaKpPOCTPYKTYpbl. Exxeroguelif mpupoCT ApeBecHHBbl (TOAUYHBIN  CIOW)
OTIpE/ICIACTCS aKTUBHOCTHIO KaMOWsi B JICTHUH TIEpUOA W  TOITOMY  3aBHCHUT  OT
«METEOPOJIOTMUECKUX» COOBITHIA: 3aCyX, BIAXKHBIX MIEPHOJIOB, CUIBHBIX MOPO30B 3UMOI M paHHHUX
3aMOPO3KOB BECHOM, JKaPhI JIETOM, IIUKJIOB COJTHEYHON aKTUBHOCTH U JaKe KOCMHUYECKHIX
KaTacTpod».

[TokazareireM TOAMYHOTO TPHUPOCTA, XAPAKTEPHIYIOMIUM YCPETHEHHYIO IIMPUHY TOJIHYHBIX
CIOEB, CIYXKUT YHCIO CIOEB, MpHUXoAsmeecs Ha 1 cM OTpe3Ka, OTMEPEHHOTO MO pagHalbHOMY
HAIPABIICHUIO HAa TOPIIOBOW TOBEPXHOCTH oOpa3ma. CTeneHh PaBHOCIOWHOCTH OIICHWBAIOT II0
pa3HUIIE B YKCJIE TOJUYHBIX CIIOEB HA ABYX TAKUX COCEIHUX YyJ4acTKaxX JJIMHOM 1Mo 1 cM KaxabIil.

[To ompenenéHHBIM 30HAM JPEBECHHBI CTBOJA C TPEUMYIIECTBEHHO BEPTUKAIBHBIM
pacmoI0KEHUEM COCYIOB BBEPX MEPEMEIIAIOTCS BOJIHbIE PACTBOPHI MUHEPAILHBIX BEIIECTB
U3 MOYBHI, a 10 JIyOy HAOIF0AaeTCs HUCXO SN TOTOK BENIECTB, BRIPAOOTAHHBIX B JINCTHSX.

JlpeBecrHa TOAMYHOTO MPUPOCTA panHAA OOpallleHa K cepeiiHe CTBoJa, Ooyiee CBETIas U MEHee
TBepaast. CIy>KUT JIJIsl IEPEMEIICHHSI BOJIBI BBEPX 11O CTBOJTY.

Ilo30nsn- 6onee TeMHas ¥ TBepasi, 00pazyeTcsi BO BTOPOI MOJOBHHE BETETAIIHOHHOTO
neproza. BeIMoHAeT MexaHuvdeckue (pyHKIUH, ONpeIesieT MPOYHOCTHRIC CBOWCTBA JIPEBECHHEI.

Ha monepeunom pa3pese cTBoja HEKOTOPBIX JTUCTBEHHBIX TOPOJ BUIHBI CEP/IIIEBUHHBIC JIYUH,
JUHUH, PACXOJSIIUECS 10 paguycaM OT CEpIIEBUHBI K Kope. [IoBepXHOCTh JApeBeCHHBI, KaK ObI
TIIATENTFHO OHA He 00pabaThIBaNach PEXKYIIMMH WHCTPYMEHTAMHU, Ha JIOOOM cpe3e Bceraa Oymaer
UMETh T€ WJIM WHBIC HEPOBHOCTH, OOpa30BaHHBIC IEPEPE3aHHEM IIOJBIX MIIA 3aIllOJIHEHHBIX
AHATOMUYECKUX JJIEMEHTOB — COCYIOB. OTH BOJOMPOBOMSAIIME SJIEMEHTHI B BHUJIE JUIMHHBIX
BEPTHKAIBHBIX [WIMHJIPHYCCKHX WIM OO0YKOOOpPA3HBIX TPYOOUYEK, COCTOSIINAX W3 UYICHHKOB —
OTJICTBHBIX KOPOTKHUX KIETOK C HIMPOKUMHU MOJOCTSAMU U TOHKHUMH CT€HKaMu JAMHOHM oT 0,23 MM
10 0,56 MM 1 tnametpom ot 16 MM 10 400 MKM JJ1s1 pa3HBIX TTOPOJT .

CxeMbl CI0KHOTO MHUKPOCKOIIMYECKOTO CTPOCHHUS APEBECHHBI COCHBI M Oepé3bl C YKa3aHHEM
HA3BaHWH OTJICITBHBIX CTPYKTYPHBIX 2JICMEHTOB U3y4aeM IIPH JEMOHCTPAIMH ITPE3CHTAIIHH.
Tpaxeuapl — CHJIBHO BBITSIHYTHIE BOJIOKHA C OJPEBECHEBIIMMH CTCHKAMHU W MOPAMH, UMEIOIINE
KOCOCpE3aHHbIE MJIM 3aKpYTJIEHHbIE KOHLBI (paHHHE M IO3/JHKE); CMOJISIHBIE TOPU3OHTaJIbHBIE U
BEPTHKAIBbHBIE XONbl C BHYTPCHHHMH CTCHKAMHU W3 KJICTOK JIHTEIHS, BBIICTSIONIETO CMOIY;
MapeHXUMbl — OJHA WJIM JIB€ KPYIHBIE MPOCTbIE MOPHI OKPYIJION WM MHOTOTPAaHHOH (OPMBI,
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COeIUHEHHBIE B JJIMHHBIE PSJbl, WAYyLIME BIOJb CTBOJIA, BXOAST TJIABHBIM 00pa3oM B
CepAleBUIHbIC JTy4d (HET y THCAa M COCHBI); BOJIOKHa JmOpudopma (umnoit ot 0,3 10 1 MM,
nuametrpom oT 11 10 19 MKM, ¢ TOMIIMHONM CTEHOK 2 10 5 MKM ) — THUIHYHBIE MPO3EHXUMHEIE, T. €.
BBITSIHYTBhIE KJIETKH C 3a0CTPEHHBIMU KOHIIAMU, Y3KHUMHU TOJIOCTSMU M MOUIHBIMH CTEHKAMH,
CHaO)XEHHBIMU TOPHUCTHIMH IIEJIEBUAHBIMU TOpaMu U Ap. Bropuunas papeBecuHa sBIsETCS
IOPOJYKTOM JIEATEIbHOCTH KaMOHs, KOTOPBI OTKJIQABIBAET HE TOJBKO KIETKH JPEBECHHBI
(KcueMbl), HO M KJIETKH J1y0a ((1oaMBbI)

JlpeBecHble KIETKH, HalpuMep B JIMCTBEHHOW JApEBECUHE, JElATCI Ha OINOPHbIe-
MexaHu4yeckue (00ECeurBalOT MPOYHOCTD), MPOBOAsiIIMe (TIPOBOJISAT MUHEPAJbHbIE BEIIECTBA U
BOJlY), HAKONMTeJbHbIE (HAKaIlJIMBAIOT IUTATEIbHBIE BELIECTBA).

OcCoOOEHHOCTBIO JPEBECHUHBI Pa3HBIX TMOPOJ SIBISETCS AHU3OTPONHUS KakK CIIEACTBHE
YIOPSA0OYEHHOCTH B PACIOJIOKEHUU CTPYKTYPHBIX 3JEMEHTOB U MX OIPENEICHHOW OpUEHTAlUH,
OHA U OTIpEeeNIUT HEOJMHAKOBOCTh CBOMCTB MaTepHalia B pa3INyHbIX CTPYKTYPHBIX HANPABICHUSIX.

Bce kieTku qpeBecruHbl HEOAMHAKOBBI 10 COJIEP/KaHNI0 OCHOBHBIX 1I€JUIIOJIO3bI U JIUTHUHA!
Lennonosa - 1unetiHbLlL NOTUMED YUKTULECKOU NPUPOObL
Heyennionosnvie nonucaxapuosvl - iunelnsie uiu ciabopazeemsieHnble noaumepol
Jluenun - cemuamuwiii nonumep, cCOCmoum u3 heHUInPOnaHo8blx coeOUHeHul

B nenom, npeBecuHa SBISETCS KOMIUIEKCOM IOJIMMEPOB. 3aBUCUMOCTb MEXKIY HAIPSHKEHUSIMH U
nedopManusMyd 3aBUCUT OT  PEOJIOTMYECKOTO COCTOSHHUS  BXOMSIIUX B COCTaB MOJMMEPOB
(cTeK1000pa3HOT0, BBICOKOAIACTUYECKOTO, BS3KOTEKYy4Yero). B cTekimooOpa3HOM COCTOSHUU
JIpeBeCHHa MPU KPATKOBPEMEHHOM HArpy>KEHUHU IO CBOMCTBaM OJHM3Ka K yIpPyromy Telly U ee
negopManru MOTYT OBITH OMTUCAHBI 000OIIEHHBIM 3aKOHOM [ 'yKa JIJ1s1 aHU30TPOITHOTO Tea.
B Tom ciywae, korama pasmephl COPTHMEHTAa M3 APEBECHHBI Mallbl (HACTOIBKO, YTO MOXKHO
npeHeOpedb KPHUBH3HOM TOMUYHBIX CIIOEB), JUIS PAcYeTOB MPHUHUMAIOT OOBIYHO CXEMY
OpPTOTOHAILHOM aHU30TPONHHM, [UIsI KOTOPOW XapakTEpHbl TPH IUIOCKOCTH CHMMETPUH: [BE
IpOJOJbHBIE (pajualibHas U TAaHT€HIMAJIbHAS) U OJJHA EPIECHAUKYIISIPHAs HAIIPABJICHUIO BOJIOKOH.
CBsi3p MeXAy HaNpsKEHUSIMU U JAePopMalUsSIMU TpU JUIUTEIbHBIX HATPYXKEHHSIX U B HHBIX
penaKcalMOHHBIX COCTOSTHUSIX OMMCHIBAETCS PEOJIOTMUECKUMHU 3aKOHAMHU.

Tema 1.2. ®u3nKo-XMMHUYECKUE OCHOBBLI CTPOEHHMS KJIETOUHOM CTEHKH. YIIpyras aHu30Tponus. 3akon ['yka.

DU3NKO-XMMUYECKUE OCHOBBI CTPOEHUS KJIETOUYHOU CTEHKHU

PacturenbHas KiaeTka COCTOMT M3 O0OJOYKM M IpoTomiacta. B cocraB mporormiacta BXOIHT
poToIuIa3Ma, SApo C SApBIUKaMH M miuactuabl. C yBEeJIMYEHHEM pa3sMEpoB KIETOK B IPOTOILIA3ME
TIOSIBIIAIOTCA BaKyOJIH, 3aII0IHEHHBIE KJIETOYHBIM COKOM.

XKusast kneTka o0agaeT CBOWCTBOM ITOJIYIPOHULIAEMOCTH WM W30MpaTeiIbHOM HMPOHMUIIAEMOCTH,
T.€. CIOCOOHOCTBIO JIETKO MPOITyCKaTh OJHU BEILIECTBA U 3aAEPKUBATh IPyTHUE.

CpyOneHHOE JIepeBO B OCHOBHOM COCTOMT W3 OJHHMX  KJIETOYHBIX CTEHOK, IOJIOCTH KIJIETOK
3aI10JIHEHBI JIUIIH BO3LYXOM.

Crenka mosionoi kieTku mpenctasisier ToHKyro (0,001 mwm) snactuunyto mieHky. OHa Jierko
pacTIruBaeTcs, MPOMyCKaeT BOAY M BOJHBIE pacTBOpPbl. Mosojas CTEHKa COCTOMT M3 OPraHU4ecKoro
BEIIECTBA LEJUTION036I (KJIETYATKH).

B mpouecce pa3BuTHs KiIeTKH, ee 000J0YKa BUAOM3MEHSETCS B pa3Mepe, CTPOCHHHU U COCTaBe.
OCHOBHBIM H3MEHEHHEM B COCTaBE KJIECTOUHBIX 000JI0UEK SIBIISICTCS UX OJPEBECHEHNE U ONPOOKOBEHHE.

OppeBecHeHHE KJIETOYHBIX CTEHOK BO3HHMKAET B pe3yJibTaTe MOSBIEHUS B HUX 0COOOT0 BelecTBa
jgurarHa. OppeBecHEHHE SBIAETCS Pe3yIbTaTOM JESTeTbHOCTH MPOTOIIACcTa U COMPOBOXKAAIOTCS CHILHBIM
pa3OyxanueM obonoyek. OfpeBecHEBIINE KIETKH WIH COBCEM MPEKPAIAIOT CBOI POCT MM YBEIHIHBAIOTCS
HE3HAYUTEIHHO. JINTHUH npraeT 000JI09Ke MPOYHOCTH MPH CKATHH, )KECTKOCTD U TBEPOCTb.

OmpoOKkoBeHHE 000JI0YKH BO3HUKAET B PE3YNIHTATE MOSBICHUS B HE 0COOOTO BEIECTBA KYTHHA WITH
cyOepuHa COCTOSIIErO M3 XUPHBIX BEIIECTB C BKIIOYCHHEM (enTOHOBOM KHCIOTHL. OmnpoOKoBeBIIHE
000JIOYKM HENpPOHWIAEMBI A BOABI M Ta30B, YTO HMEET 0co0oe 3HAaueHHe AN KIETOK, HEeCYIIHX
3amuTHBIE GYHKINN (HAPY>KHBIE CIIOM KOPBI).

B nmepuoa Bereranuu B KieTKe KaMOHS MOSIBIISICTCS KJIETOYHAS TUIACTHHA, JENAIAas MATEPUHCKYIO KIIETKY
Ha 1Be. CocTaB IUIACTHHBI- IEKTUHOBBIE COCTUHEHNUS, aMOp(HBIE, THAPOQUIEHBIE U OYEHb TuIacTH4HbIe. [1o
00e CTOpOHbI IIACTUHKHM OTKJIAABIBAIOTCA  IEepBUYHBIE 000704kd P. OHM COCTOST W3 OTHENIBHBIX
MHKPOGUOPHIIT LEIUTION03bI, MEKITY KOTOPBIMH pa3MeIaroTcesi amopdHsle BemecTBa Marpukca. Llemmronosa-
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YIJICBOJHBINA MOJIMMEp C JUIMHHOW IIETTHOH Mousekysoi , xumudeckas popmyna (Cs Hyg Os )y . THE M-
CTeTeHb monuMepu3anuu, koneodnercs ot 5000 go 10000

Muxpo¢puOpninisl 00pa3yroT GecropsiIouHyI0 ceTKy. MaTpukc B Hadaje COCTOMUT U3 IEKTHHOBBIX
COEIMHEHHUH U TeMULIEIIIION03, IO MEPE POCTa KIETKH U3 3TUX COSANHEHUH 00pa3yeTcsi BTOpHUYHasI
o0omnouka S. Co CTOPOHBI MOJIOCTH KJIETKH Ha MEPBUYHYIO 000JIOUKY OTKJIQABIBACTCS CIOSMH LICIUTIOJIO3HbIE
MHUKPOGUOPUIIIBI, KOTOPBIE BIIOCIEACTBIH BRIIIOIHIIOT MeXaHUYeckHe (QyHKLUH.

YnpouHeHne 000JI04€K KIETOYHbBIX CTEHOK IPOMCXOANT BCIIEACTBUE UX OJPEBECHEHUS], IPU 3TOM
oOpasyetcst TMTHUH. JINTHUH- CIIOKHBIA HEYTJIEBOAHBIN ITOJIMMED, MTO3BOJISIET CONPOTUBIIATHCS CKUMAIOIINM
Harpyskam 3a c4eT NpuaaHus xKecTKocTd. Jiuraudukanusd npoucxoaut Ha stamne 00pa3oBaHUsl BTOPUYHOM
o0omnouku. [lepBuunas 060souka ApeBecHeeT ropa3ao 0oJblle, Y4eM BTOPHYHAst. MeXKIIETOYHOE BEIIECTBO,
o0orameHHoe JUTHUHOM U JIBE TIepBUUHBIE 0000uku cocenuux (P-M-P) kierok obpasyror CJIOXKHYIO
CEPALUEBUHHVYIO IVIACTUHKY.

Paspe3 nox Mukpockonom Cxema cTpoeHHs KIETOYHOM CTEHKH TpaXeu bl

Crnoucroe cTpoeHHe KJIETOYHON CTEHKH MOKHO HaOJI0JaTh C IIOMOIIBIO CBETOBOTO
MHUKPOCKOIIA: CXEMa CTPOEHUS CTCHKH JIPEBECHON KIIeTKU. Ha Ka0il «CTyneHbKe» 3Toi
IPOCTPAHCTBEHHOM MOJIENN YacTh KJIETOYHOU CTEHKH, MPEIIECTBYIOIEH JaHHOMY CJIOI0, YAaJleHa.
TOHKMMU TUHUSIMU TIOKA3aHO PACIIOIOKEHUE MUKPODUOPUILI.

B HmkHelt yactu uzoOpakeHa TOHKas cpedunnan naacmunka M. TonmuHa xonednercs ot
0,5 no 1,5 Mmxm. CocTouT penmyniecTBeHHO u3 urauHa: 60-90 %, conepkuT HEKOTOpOoe
KOJIMYECTBO FEMUIIEIIII0I03, TEKTHHA U MUHEPAJIbHBIX BelecTB. OTiandaercs: 001bII0i
nopuctoctero. Iepeuunaa ooonouxa P tonkas: 0,1-0,5 MKM, B CyXOM COCTOSIHUM IIPUMEPHO B TPU
pasa menbIe. CepelMHHAS TUIACTUHKA U TIEPBUYHAS 000JI0UKa 00Pa3yIOT «CIOXKHYIO CEPETUHHYIO
IUIACTUHKY».  Bmopuunas o6onouxka S npumepHo B 10 pa3 Tosniie nepBUYHOM.
MukpopuOpuiibl B HEl pacioyiaratoTcsi Mo pa3HbIMHU YIJIaMU K TPOJOJIbHOM OCH KJIETKH.
Coctout BTopu4Has 000704Ka U3 TOHKOTO CJIOSI S1, MOIIHOTO CJIOS Sy ¥ BHYTPEHHETO S3 .
CopepxaHue 1EUII0JI03bl U TEMUIIEIUTIONI03 BO BTOPUYHOM 000J10UKe 3HauuTeNIbHOE. BTropruHas
000J10YKa COAEPXKUT YIIyOIeHUA-TIOPbI, HaXOASIIMecs APYT MPOTUB APYyra B COCEIHUX KIIETKaX.
Cxema cTpoeHus OKaliMIIEHHOM OPEI IPEICTaBIIEHa HA PHC.

OkaiimMneHHas mopa: 1 — cpenuHHas TuIacTUHKA M; 2 — BHEITHHA CJI0W BTOPUYHON 000JI0UKHI
S1,; 3 —mIeHka mops ; 4 — TOpyc; 5 — Kamepa Mopsl; 6 — OKAMMIICHHE TTOPBI
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N3yuas cpyOiaeHHYIO ApeBECHHY KaK MaTepuas, HEOOXOIMMO UMETh B BUJy, UTO OHA COCTOUT U3
KJIETOK C OTMEPIIINM MMPOTOIUIACTOM- U3 OJHHUX KJIETOYHBIX 000104ueK. OO0I0UKa B3POCTIO KIETKU
B TEXHUYECKOM aHATOMUU APEBECUHBI HOCUT Ha3BaHUE  «KJIETOYHAs CTEHKa»

JlpeBecrHa XBOWHBIX MTOPO IMeET 0oJiee MMPOCTOE CTPOCHHE, YeM JIMCTBCHHBIX. Y MPEACTaBUTEIICH dTOM
TPYIIBI XOPOIIIO BUIHBI TOJUYHEIE CJIOW Ha BCEX BHUAAX pa3pe3oB. OHU COCTOAT M3 paHHEH U MO3AHEH,
JIPEBECUHBI, PA3TUYAIOIICHCS OKPACKON U CTPOSCHUEM CJIaraloluX UX aHATOMUYECKUX DJIEMEHTOB.

OCHOBHBIM aHAaTOMHYECKHM, JSJIEMEHTOM XBOHHBIX TOpOJ SBISIOTCS Tpaxewbl — BBHITSHYTHIC B
IIPOOJIFHOM HAIIPABJICHUHU KJIETKH, UIMHA KOTOPBIX B HECKOJIBKO AECATKOB U Aa)K€ COTEH pa3 IPEBBILIACT
pasMepsl UX MONEePEeYHOro cedeHus. PasnuyaroT Ba THIA Tpaxeua: paHHHUE U MTO3IHUE.

Pannue mpaxeudw: pacrionararoTcsi B paHHEH ApeBecHHE TOIUYHOIO CJIO0S U, KaK NMPAaBUJIO, BBIOIHSIIOT
BOJONPOBOIAIIYIO pyHKIMIO. OHM MMEIOT TOHKHE KJIETOUHBIC CTEHKH.

Ilo30Hue mpaxeuosi COCPEOTOUYEHBl B MO3JAHEH NPEBECHUHE TOAUYHOTO CIOS, SBISIOTCS TUIMYHBIMU
NpeACTaBUTEISIMA MEXaHMIECKOIM TKaHU, UMEIOT XOPOLIO Pa3BUTHIE YTONIICHHBIC CTCHKH.

B KneTouyHBIX CTEHKax Tpaxeus pPacIoaratoTcsi OKalMJICHHBIE NOPBI 4Yepe3 KOTOPhIE MPOUCXOIUT
NepeABIKCHNE BOJBI M3 ONHOW KJIETKU B Ipyryr. KommuecTBo MX B KJIETOUHBIX CTEHKAX PaHHUX TPaXxeus
3HAYUTENHFHO OOJIbIIE, YEM B TIO3THHX.

Kpome Ttpaxenn, B cocTaB XBOWHOH JpEeBECHHBI BXONIAT MapeHXUMHbIE KIeTKH. OHH 00pa3yroT
Cep/IIeBUHHBIE JIyUH (JTydeBas MapeHXHMa) U C1a00pa3BUTYIO OCEBYIO MMAPEHXUMY.

ITo CTPOCHUIO CEPAUCBHUHHLIC JIYYH MOKHO IMOAPA3ACJIMTh Ha TOMOI'CHHBIC U I'€TCPOTrCHHBIC

T'omocennvle nyuu ciararoTCs TOJIBKO W3 MAPEHXMMHBIX KJIETOK, MMEIOLIMX.MEJIKHE WIN KPYITHBIC
IPOCTHIE MOPBHI.

T'emepozennvie nyuu COCTOAT W3 TAPEHXUMHBIX KIIETOK, JIEKAIIUX BHYTPU Jy4ya, U TpaXxeUIHbIX
(JryueBBIe Tpaxeupl), MAYIIUX BAOJB JIyda OOBIYHO TIO €T0 BEPXHEMY U HIKHEMY KPasiM.

Ha TanrenumanbHOM paspe3e B 3aBHCUMOCTH OT KOJHMYECTBA PANOB KIETOK CEpALEBUHHBIC JIy4H
MOJPA3IEIAIOTCS Ha OOHOpsAOHble U MHO20psioHble. B npeBecrHe XBOMHBIX MOPOJ Yallle BCTPEUAIOTCS
OJHOPSIHBIE JIyYH.

Kak cneactBue BhlIenepeynCICHHBIX IPUYUH HEOAMHAKOBOCTH Pa3MEPOB aHATOMHYECKHX JIEMEHTOB,
UX OPUEHTALNU B CTPYKTYPE APEBECUHBI M HAINYKS B COCTABE MPUPOJHBIX OIUMEPOB, CIIOCOOHBIX
BBITIOJIHATH OIIPEACIICHHBIC (I)YHKHI/II/I B CBsA3HM CO CBOMX XMMUUYCCKUM CTPOCHHUEM MOKHO CACJIaTh BBIBOM:
Ynpy2aa GHU30MPOnUs OPeEeCUHbl AGNAEMCA CIOCHEUEM €€ MAKPOCMPOECHUA U MUKPOCHIPOCHUA.

Yupyras anu3orponus. 3akoH ['yka.

VYrpyras aHU30TPONMS YUYUTHIBAETCS IPU PELICHUH 33/1a4, C KOTOPBIMU MIPUXOJUTCS
CTAJIKUBATHCS HA TIPAKTUKE KOHCTPYMPOBAHUS M3CIUN U3 ApeBecHHbl. OOMICTPUHSITHIM CIEAyeT
CUMTaTh TMPUMEHEHHUE IOMYIICHUI TeOpUHr yIpyrocTu U o0o0IeHHoro 3akona ['yka. Tem He
MEHee, CTPYKTYPHBIE 0COOCHHOCTH JIPEBECHUHBI ONPEIEIISIIOT IBHO BRIPAXKEHHBIC PA3IUYMs CBOMCTB
10 pa3HbIM HalpaBJICHUAM, T. €. IPUMEHUTEIBHO K IPEBECUHE TOJDKHA UCIIOJIBL30BATHCS TEOPUS
YIPYTOCTA aHU30TPOITHOI'O TENA.

B ToMm ciyuae, korna pazMepsl 1€Taiu U3 IPeBECUHbI Mallbl (HACTOJIBKO, YTO
MO>KHO MPeHeOPeUb KPUBU3HON TOIUYHBIX CJIOEB), A PACYETOB MPUHUMAIOT OOBIYHO CXEMY
OpMO2OHAILHOU AHU30MPORUN, JUTSI KOTOPOU XapaKTEPHBI TPU INIOCKOCTH
CUMMETPUU: ABE MPOJIOJIbHBIE — pafdalbHas U TAHTCHIMAIbHAA U OHA NIEpIEeHAUKYIApHas
HaIIpaBJIEHUIO BOJIOKOH
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J1J1s KpYTIHBIX COPTUMEHTOB JIPEBECHHBI, KOTJ]a HEJb3sI MpeHeOpedb KPUBU3HOU
TOJIMYHBIX CJIOEB, a 3a4acTyI0 HAOII0JaeTC sl IIle ¥ HEeTIPaBUIIbHASI OPUEHTAIUS CeUeHU I
M0 OTHOILIEHHIO K TOAUYHBIM CI0SM (OpYCKH, TIOCKH), YIUTHIBACTCS PAa3IUUYHUE TOJIBKO
MEXly CBOMCTBAMHU BJI0JIb U MONEPEK BOJOKOH - MPAHCEEPCAIbHAA AHUZOMPONUSL.

a

(/\
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—~ | >
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CxeMbl OOBSACHSIOT HAJTMYUE TECHOM CBSI3M MEXy aHH30TPOIUEH YIPYTHX U MPOYHOCTHBIX
cBoicTB. OHAKO pa3au4Msl B IOKA3aTENAX IPOYHOCTHU 110 Pa3HBIM HAIIPABJICHUSM BBIPAXKECHBI
ciabee, yeM B IIOKa3aTeNAX YIPYTUX CBOMCTB, HAIJIAIHO [T0KA3aHO B TaOJIMIIE.

IIpu pacyere MPOYHOCTH JEMEHTOB JIEPEBIHHBIX KOHCTPYKLUN 3HAUNTEIBHO OOIBIINX
pa3mepoB, yeM 00pasIbl AJIsl UCIIBITAHUH, YIUTHIBAIOT BETHUNHY JACHCTBYIOINX YCUITHN
(HampspKEHU) 1 HEIPEMEHHO MX HAIlPaBJICHHOCTh OTHOCUTENIBHO BOJIOKOH U TOJAWYHBIX CIIOEB.
Haubonee onacHbl pacTaruparonue Hanps>KeHus, HalpaBJIeHHbIE TONEPEK BOJIOKOH U IPUBOAIINE
K IIOSABJICHUIO B MaTepHalle TPEILMH, [1apauIeIbHbIX BOJIOKHAM. XPYIIKOE pa3pyLICHUE IPEBECUHBI
TaK)Ke IIPOUCXOIUT B BUJIE CKAJIBIBAHUS, N3-3a KACATEIbHBIX HANPSKEHUM, KOTOPBIE JEHCTBYIOT B
paavalbHON MU TaHT€HLIIMAIBHOMN IIIIOCKOCTSX.

Buj Hanps»KeHHOTO COCTOSIHUS Pacuernbie conporusienus, MIla (moponia-eib U cocHa)
1 copt npes. 2 COpT ZpeB. 3 copT napeB.

U3rub., coxaTue BIO0JIb BOJIOKOH 14-16 13-15 8,5-15

PacTtsokenne BIOJIbL BOJIOKOH 10 7 -

CrkaTue Monepex BOJIOKOH 1,8

MecTHOE cMATHE MOTIEPEK BOJIOKOH 3-4

CkaJpIBaHHE BJIOJb BOJOKOH 1,8-2,4 1,6-2,1 1,6-2,1

CkajbIBaHUE NMONEPEK BOJIOKOH 1,0 0,8 0,6

Moynb yIpyrocTy B10JIb BOJOKOH 10 I'Tla

Moaynb yIpyrocTs MonepeK BOJIOKOH 400 MIla

Mopnynb cABUra B TNIOCKOCTH BJIOJb 500 MITa

BOJIOKOH

Koadduiuent nmonepeunoit nepopmarivu 05

IIPH JCHCTBUU YCUJIMH BJIOJIb BOJIOKOH '

Koadduument nonepeunoit aepopmannu 02

MIPH JICHCTBUH YCUJIMH MTOTIEPEK BOJIOKOH ’

CrniocoOHOCTh MaTepuaja CONPOTUBIATHCS YIPYTHM JehOopMallisiM XapaKTepU3yIOTCs
MOJYJISIMH YIIPYTOCTH U SIBJISIOTCS Mepoi )KECTKOCTH MaTeprana. OHH MPEACTaBISAIOT cOO0M
K03(QULIMEHT MPONOPLUOHAIBLHOCTH 6 3akone I'yka- Cuna ynpyzocmu, 603HuUKaiowan 6 meine

npu e2o depopmayuu, nPpAMO RPONOPUUOHAILHA GeTUYUHE IMOIL Oehopmayuu
\Moiy/1i yIIpyrocTH NP PacTsHKECHUH (CKATHH) OMPEACIIAIOT U3 COOTHOIICHHMS
E=oc/¢

rae E — Monyne ynpyrocTu; ¢ — HanpspkeHue; € — aedopmarus.
W3-3a aHU30TPONNYU IPEBECUHBI MOLYJIN YIIPYTOCTH OIPEAEIIAIOT B TPEX OCHOB-
HBIX HalpaBJIEHUX: B10JIb BOJIOKOH (Ea), monepék BOJIOKOH B paiualbHOM HalpaBIeHUU
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(Er), monepék BosIOKOH B TaHTeHITManbHOM Hanpasienuu (Et). Moaynu ynpyroctu onpe-
JENSIOT U JUTSL Pa3JIMYHBIX CXEM HArpy>KeHUs: C)KaTHe, PACTSHKEHUE, CTATHIECKHUA U3THO.
W3BecTHO, YTO MOKa3aTen MEXaHNUYECKUX CBOMCTB JPEBECHUHBI, B TOM YHUCIIE U

MOJYJIU YIPYTOCTH, CYIIECTBEHHO 3aBUCAT OT BIAXKHOCTH. [Ipu yBiIa)KHEHUU APEBECUHBI

OT a0COJIIOTHO CYXOT'0 COCTOSIHMS J10 BiIaxxHOCTH 30% 3HAaUEHUS BCEX MEXaHUUECKUX
XapaKTEPUCTUK Pe3Ko yMeHbInatoTcs. [loaTomy 3HaUeHUs: MOYJEH YIIPYTOCTH, KaK U IPYTUX
apaMeTpoB, MPUBEICHbBI K HOPMAJIN30BaHHOH BiaxkHOCTH (12%).

Monyib yIpyrocTH Mpu HarpyXeHUH PEBECHHBI BIOIh BOJOKOH mpuMepHO B 20-25 pa3 Bhiile,
yeM nomnepék. Moaynb ynpyrocTu B paJuiallbHOM HalpaBiICHUH MTONEPEK BOJOKOH B CPEJIHEM BBIIIE
Ha 20-50%, yeM B TaHTCHIIHAILHOM.

3HaueHusi MOJlyJiel YIPYrocTu Uil KOMMEPUECKHUX OPOJI MOKHO HAWTH B TabIuIax
I'ocynapcTBeHHOM cucTeMbl cTaHaapTHBIX cripaBouHbIX AaHHbIX (I'CCC/) «/lpeBecuna.
[Toxazarenu GpU3NKO-MEXaHUUYECKUX CBOICTB MaJIbIX 00pa3oB 0€3 MOPOKOBY.
CnocoOHOCTD JIPEBECHHBI OKa3bIBaTh CONMPOTUBIICHUE BHEIIIHUM BO3JICHCTBUSIM B 3HAYUTEIHHOM
CTEMEeHH 3aBUCHUT OT IJIOTHOCTH MaTepHara.

[T10THOCTH PEBECHUHBI — 3TO Macca eAMHUIBI 00bEMa MaTepralia, B I/cM3 WU Kr/mM3.
PaBHOMIOTHOCTH APEBECHHBI XapaKTEPU3yeT PABHOMEPHOCTD paclpeesieHusl APEBECUHHOTO
BEII[ECTBA [0 IMIHUPUHE TOIUYHOTO CJI0sA. Masioil paBHOIJIOTHOCTBIO 001a/1aeT JPEBECHUHA TTOPOJ C
PE3KOi pa3HHIICH B CTPOSHUU paHHEH U MMO3HEH 30H TOJUYHBIX CIOEB (JIMCTBEHHUIIA, COCHA, Y0,
SICEHB U JIp.). BEICOKOH PaBHOIIJIOTHOCTBIO OTJIMYAIOTCS CAMIIIUT, TPyIa, rpad, Ki€éH, OYK, oJibXa,
OCHHA, JIUMA U psi Apyrux nopo. KoaudecTBeHHOro mokasarens A PaBHOIUIOTHOCTU APEBECHUHBI
MOKa HET.

[TpyMeHUTEIHHO K JPEBECHHE PA3IUYAIOT TUIOTHOCTH:
- IPEBECUHHOTO BEIIECTBA;
- a0COJIIOTHO CYyXOil IPEeBECUHBL;
- BJIQXKHOM JPEBECHHBI,
- MapIHaIbHYIO;
- 0a3HCHYIO.

[110THOCTH IPEBECHHHOTO BEIIECTBA — 3TO Macca €AMHUIIBI 00beMa MaTepuana, 00pa3yromero
KJIETOYHBIEC CTEHKH:

Dan = Mag
de — ’
VBE
rae Tgg - Macca APEBCCUHHOI'O BCIICCTBA, Vag - O6T>éM APEBECUHHOI'O BCIICCTBA

[110THOCTH IPEBECHHHOTO BEIIECTBA M3-3a OJIMHAKOBOTO XMMHUYECKOTO COCTaBa KJIETOUYHBIX
CTEHOK JUJIsl BCEX MOpOJI MPUMEPHO OJMHAKOBa U paBHa 1,53 r/cm3, T. e. B 1,5 paza Boliie
MJIOTHOCTHU BOJIBI.

[110THOCTH pEeBECUHBI MEHBIIIE MNIOTHOCTH JIPEBECUHHOIO BEILIECTBA, T. K. OHA UMEET IyCTOTHI,
3aI0JIHEHHBIE BO3/TyXOM, T. €. IOPUCTOCTh, KOTOPAast BBIPAXKAETCS B MPOIICHTAX U XapaKTEPU3YET
OTHOIIICHHE MTyCTOT B a0COIIOTHO CyXO# ApeBecuHe. Uem Oolblie MIOTHOCTh APEBECUHBI, TEM
MEHBIIIE €€ TOPUCTOCTD.
[1noTHOCTH IpeBECUHBI CYHIIECTBEHHO 3aBUCUT OT BJIaXHOCTH. C yBeIMUEHUEM

BJIQXKHOCTH IJIOTHOCTH JIPEBECHHBI Bo3pacTaeT. [1o miIoTHOCTH Bee MOPOIbI IENSITCS
Ha TPpU TpyMIIbI (IIPH BIAXKHOCTU APEBECUHBI 12%):

1) mopoasbl ¢ MaJ10ii JIOTHOCTHIO — 540 Kr/M3 ¥ MeHee — 3TO eIlb (BCE BHJIBI), COCHA
(Bce BHIBI), TUXTa (BCE BUJBI), KeIp (BCE BUIBI), MOXIKEBETbHUK OOBIKHOBEHHBIN,
TOTOJIb (BCE BHJIBI), TUTIA (BCE BHUJIBI), UBa (BCE BUBI), OCHHA, OJIbXa YépHas U Oeas, KallTaH
MIOCEBHOM, Opex OeJblil, Cephlii U MAaHBWKYPCKUH, OapxaT aMypCKHii;

2) mopoanbl cpeaHeii MIOTHOCTH — oT 550 10 740 Kr/M3 — 3TO THCTBEHHHUIIA (BCE BU-
IIbl), THC, Oepe3a MoBHUCIAs, MyIIUCTast, Y€pHas U kEnTasi, 0yK BOCTOUHBIN U €BPOMECHCKUI, B3,
rpymia, 1y0 JIeTHUM, BOCTOYHBIN, OOJOTHBIA, MOHTOIBCKHM, HJIbM, Kaparad, KJIE€H (BCe BHJIbI),
JICIIMHA, OpeX TPelKUid, TUTaTaH, psOuHa, XypMma, siOJOHs, iCeHb OOBIKHOBEHHBIN 1 MAHBYKYPCKUI;
3) nopoabl BbICOKOH MJI0THOCTH — 750 Kr/M3 U 0oJ1ee — 3TO akarus Oenas U ecuanas, oepésa
Kene3Hasi, IJISANYHS KacluicKas, THKOpH Oelnblif, rpad, 1y0 KarTaHOJUCTHBIM U apaKCUHCKHIA,
KEJIe3HOE JIEPEBO, CAaMIIIHUT, (PUCTaIIKa, XMeerpao.
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Cpenu HHO3EMHBIX TTOPO]] HMEIOTCS TaKHE, IPEBECHHA KOTOPBIX HMEET KaK OYCHb
MaJICHBbKYIO MJIOTHOCTH (Oasibeca — 120 kr/m3), Tak u 04eHb BBICOKYIO (OakayT — 1300 kr/m3).
[110THOCTH a0CONIOTHO CyXOW APEBECHHBI XapaKTEPU3YyeT MACCY €TUHHIIBI
00BEMa IpeBECUHBI TPH OTCYTCTBUU B HEW BOJIBI:

_
Py = v, (
e My 1 V — COOTBETCTBEHHO Macca, (Kr) 1 06bEM, (M°) 06pasia aGCoMIOTHO CyXOil APCBECHHBL.
IInomnocmo énasicHou Opegecumsl, P, BHIPAKACTCS OTHOIIEHHEM MacChl BIQYKHOTO 00pasiia K ero
00BbEMY IIPH TOM ke BIAKHOCTHU:

, 3
rae ™, — macca oOpasua npu BiaaxHoctu W, xr; V,, — 006EM oOpasna npu Biaaxxkaoctu W, m™.
Iapyuanvhas niommocms Opeeecumsl, p.,, BHIPAKAETCS OTHOIIEHHEM MACChI a0COTIOTHO CYXOTO
oOpa3siia kK ero o0bEMy Iipu JTF000N JAHHOHN BIIAKHOCTHU:

pl, =2
o

v,
basucnas niomunocmeo 0p€6€Cl/lel, Pﬁr BBIPpAXXaCTCA OTHOIICHUEM MACChI a6COHIOTHO CyXxXoro
oOpa3siia kK ero o0bEMy, MpU BIAKHOCTH PABHOU WJIH BBIIIE MPEIesia HACHIIICHHS KIIETOUHBIX

CcTeHOK V...

¥

My
p i Vmﬂl”
[11oTHOCTB PEBECUHBI MOKHO OTIPEIEISATh TPEMSI METOIAMU:
* CTEPEOMETPUUCCKUM;
* [IPU TIOMOIIX PTYTHOTO 00BEMOMEpa (¢ coOTI0ICHIEM HEOOXOIMMBIX TTPABHII O€30MTACHOCTH).
JleiicTBre pTYTHOTO 0O0BEMOMEPA OCHOBAHO Ha OMpEeIeHUH 00bEMa He
CMa4MBaIOIIEeH 00pa3el KUJAKOCTH (PTYTH), BRITECHEHHOU MOTPYKEHHBIM B HE€ 00pa3iioM
npesecuHbl. O0pasel IpeBeCUHbI OEPETCS MPOU3BOJILHOM (HOPMBI;

* IOrpy’keHueM oopasia B BOLY

Tema 1.3 Teopust 1 KpUTEpHU POYIHOCTH

N3 kypca compoMara U3BECTHO, UTO CYLIECTBYET HECKOIBKO TEOPUU ITPOYHOCTH:

o IlepBas Teopus npounocty — Teopusi HAMO0OJABIIUX HOPMAJIBHBIX HANIPSIZKEHHUIA.

e Bropas reopus npounoctu — Teopust Han0oabmKX AedopManmii.

o Tperbs Teopus npouHoctTd — Teopus HAUOOIBIIMX KACATEJbHBIX HANIPSIZKEHH .

e UYerBepras Teopus NpouHOCTH (dHEpreTuueckas) — Teopust HanbdoabIIEH yaeJIbHOM
MOTEeHUHAIbHON YJHepIruu (POPMOM3MEHEHHS .

e Teopus npounoctu Mopa — Teopus npeaejbHbIX HANPAKEHHBIX COCTOAHUH
PaccmarpuBast 1peBecHHy Kak TBEPAOE TEI0, YMECTHO PUMEHEHHUE BCEX ITUX TEOPUU

B HEKOTOpPBIX ciiydasx Harpy>KEHUE 3JIEMEHTOB KOHCTPYKLIMM HOCUT CIIOKHBIN Xapakrep. M3-3a

AHU30TPONHUH APeBeCUHbI, TOBBIIIAIONIEH YPOBEHb CIOKHOCTH 3a7auu, pa3pab0TaHbl METOIUKH
pacd€ra NPOYHOCTHU TOJIBKO IS CIy4as IJIOCKOr0 HAIPsKEHHOIO COCTOSHUSA.

371ech BMECTO OOBIYHBIX YPaBHEHUN HCHOJIb3YIOTCSI KPUTEPHHU NPOYHOCTH:

MOJyJIb YIPYTOCTH, MOAYJIb CBUTA, ITPEEIBI IPOYHOCTH Ha PACTSHDKEHUE U CIKAaTUE, CIBUT. OTH
XapaKTEPUCTUKHU OINPEAETSIOTCS IKCIIEPUMEHTAIbHO Ha CIIEIMAIBHO MOATOTOBICHHBIX 00pa3lax u
10 crienuanbHoi MeToauke. OHaKo CBOMCTBA JPEBECHHBI 3aBUCAT HE TOJIBKO OT NOPOABI, HO U OT
MecTa MPOoU3pacTaHusl 1 MHOTHX Apyrux (axtopos. [loaToMy 3HaUeHUS mapaMeTpoB yNPyrocTyu u
IPOYHOCTH HOCST HECKOJBKO MPHOMKEHHBIHN (yCpeTHEHHBIHN) XapaKkTep. Hanpumep, cHrxkarot
IIPOYHOCTH HEPABHOMEPHBIN POCT, CYYKOBAaTOCTh, YBEJINYECHHUE BIAXKHOCTH U TPEIUHBI IPEBECUHBI.

Cy1ecTByIOT OlpeieéHHbIE 3aKOHOMEPHOCTH, ONPEAEIISAIONINE 3aBUCUMOCTD
9TUX MIapaMeTPOB OT CTPYKTYPBI APEBECHUHBI, KOTOPAs U CBOIO 04YEpEab OIPEIENIeTCs
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YCIIOBUSIMU IPOU3PACTAHUS U T. 1. ITH 3aKOHOMEPHOCTHU UCIOIb3YIOTCS /111 BHECEHHSI IIOMPABOK B
pacueTsl. BiusiHMe Ha MPOYHOCTH APEBECUHBI OKA3BIBAET U €€ BIaXKHOCTh. [103TOMY HCTBITaHUS
MPOBOASTCS IPU HOPMAJIM30BaHHOM BiaxHOCTH (12%), HO ISl HEKOTOPBIX OPOJT APEBECUHBI €CTh
JTaHHBIC U 1715 BiakHoctu Oomnee 30%.

XapaKTepUCTUKU MEXAaHMYECKUX CBOMCTB MOKHO HaWTH B Tabnuiax ['ocygapcTBeHHOM
Cucremsl Crannaptabix CrnpaBounbix Janasix (TCCCl) «/IpeBecuna. [Tokazarenu Gpusuko-
MEXaHMYECKUX CBOMCTB MaJlbIX 00pa3iioB 6€3 MOPOKOBY.

MexaHu4ecKHe CBOMCTBA IPEBECUHBI MOTYT IPOSBISATHCS IPU JEHCTBUN CTaTUYECKUX
(M1aBHO M MEJUIEHHO BO3PACTAIOUINX), YAAPHBIX (I€HCTBYIOIIMX BHE3AIMHO U MMOJHON BEIMYHUHON),
BUOPAIMOHHBIX (ITOTIEPEMEHHO N3MEHSIOIINX BEIMYMHY U HAMPABJICHHE) U IOJTOMIEPEMEHHBIX
(IeHCTBYIOIKX BEChMa MPOIOJDKUTEIBHOE BPEMsI) HArpy3o0K.

BaxuHelmmmu MEXaHHYECKUMHU CBOMCTBAMHU JIPEBECUHBI SIBJIAIOTCS MPOYHOCTH
(CIOCOOHOCTH COMTPOTHRIIITHCS PA3PYIICHUIO) U Ae(POPMATHBHOCTD (CTIOCOOHOCTH
COIMPOTHBIIATHCS U3MEHEHHUIO pa3MepoB U (POPMBI) 0T BO3CHCTBUEM BHEIIHUX CHUJI. DTH JaHHBIC
HEO0OXO0IUMO 3HATh ISl ONPE/IEIICHNs KOHCTPYKTUBHBIX TapaMeTPOB U3/IEIHil U3 IPEBECUHBI B
MPOIIECCE UX Pa3pabOTKH.

[Tokazarenn MexaHHYECKUX CBOMCTB JPEBECUHBI OMPEEISIIOT OOBIYHO MIPH PACTSKEHUU,
cKatuu, u3ruoe u casure. [lockonbKy IpeBecMHa — aHU30TPOIIHbIN MaTepHrall, yKa3blBatoT
HaIpaBlieHUE ICUCTBUS HATPY30K: BAOJb WU MOMEPEK BOJIOKOH (B palialibHOM U TAaHT€HTAILHOM
HAIPaBJICHUN).

B npeBecune, kak 1 B 1I000M APYyromM mMarepualie, moj| 1eiCTBUEM BHEITHUX HArpy30K
POUCXOIAT U3MEHEHHS pa3MepoB U (HopMbI Tena — aeopManuu (BTopasi TEOpHUs IPOUYHOCTH).
[Tpu 5TOM B MaTepuasne BO3HUKAIOT CUJIBI COITPOTUBIICHHS], KOTOPbIE OOBIYHO XapaKTEPU3YIOT
HaIpsHKEHUSIMHU (CUJIaMU, OTHECEHHBIMU K IUIONIAIA CeUEHUs eTann ). HanmpsiokeHus u3mMepstorces B
H/mm? wott MITa (1 MITa = 10° ITa = 10° H/m2 = 1 H/mm?).

Hamnpsoxenus, neiicTByromme mo HopMaiu (MepreHIuKyIsIpy) K CEYEHUIO Tella, HA3bIBAIOTCS
HOPMaJIbHBIMU U 0003HAUAIOTCA G. (TIepBasi TEOPHs MPOYHOCTH). HampsokeHus, IeHCTByOIUE B
IJIOCKOCTH CEYEHMs], Ha3bIBAIOTCA KacaTelbHBIMU U 0003HAaUat0TCA T (TPETh TEOPUS IPOYHOCTH).
C pocTOM HanpsKEHU pacTET U PUCK pa3pylIeHUs Tena. MakcuManbHOE HANPS)KEHHUE, KOTOPOe
BbIJIEp)KUBAET MaTepuai 0e3 pa3pyleHus Teja, Ha3bIBalOT NpeieJ oM NPOYHOCTH.

IIpoYHOCTH IpeBeCUHBI MPH C:KATHH
C:xaTue B/10JIb BOJIOKOH. VcTibITaHNe TPEBECUHBI HE CXKaTHE BJIOJIb BOJIOKOH siBJsieTcst [ [
pacrpocTpaHeHHBIM.
JI71st ucTibITaHUs HA C)KaTUe BAOJb BOJOKOH UCHONB3YIOT 00pasel] B popMe MpSIMOYTOIbHOM
npusmMbl. C ocHoBanueM 20*20MM 1 BBICOTOM (BIOJIb BOJIOKOH) — 30MM.
P

o = max

w
ab
rae —2 mMakcuMajbHas Harpyska, a — UpUHA oOpasua, b — Tonmmua obpasua

OO6pa3zer TOBOAAT 10 pa3pyLICHUs U ONPEACISIOT Mpeies MPOYHOCTH , CPETHSS BeTMUMHA Mpeiesia
MPOYHOCTH JJ1s Bcex mopost coctapisier S0 MlTa.
CxaTune nonepex BOJIOKOH
[TpodHOCTH APEBECHHBI TIPH CKATUH TTONIEPEK BOJIOKOH HIDKE, YEM BIIOJIh MPUMEPHO B 8 pas.
IIpoyHOCTH NPH CTATHYECKOM U3rude
HcnpiTanus npoBoAST Ha oOpa3nax MpsiMOyroJbHOTroO ceueHus pazmepom 20*20*300mm.
OO0pa3zer] pacrosnaraiT Ha OIOpax ¥ Harpy»aroT OJHUM Ha)KUMHBIM HOKOM 00pasell, J0BOJAT 10
pa3pymeHus.
3P, *I
IIpesien MPOYHOCTH BBIYUCIAIOT 110 popmyne o, = ————, MIla
2b*h
rae - P max Harpy3ka Ha HOX, H
| — paccrostHue Mex Iy oropamu
b u h — pa3mepsl monepeuyHoro ceyeHus: oopasiia.
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M310M M.0. 3a11€NUCTHIM, YTO TOBOPUT O BBICOKOM Ka4eCTBE JIPEBECUHBI U INIaJKUM C HEOOIbIINMHU
TYNBIMU BBICTYIIAMHU - y IPEBECUHBI HU3KOI'O KaYeCTBa.
[Tpenen npoyHOCTH IPEBECUHBI 3aBUCUT OT IOPObI M BIAKHOCTH.
[Tpenen mpoyHOCTH MPH cTaTHYecKoM M3rude mensiercss ot 69 MIla (y Tonosst 1 HUXTHI) 10
137MlIla y rpaba.

IIpo4HoCTH ApeBecHHBbI IPH CABHUIE
Paznuuarot 3 cinyyas casura

1. CKaJIbIBaHUE BJIOJIb BOJIOKOH
2. CKaJIbIBAaHWE TTOTIEPEK BOJIOKOH
3. nepepe3anue

[Tocne pa3pymienus oOpasia npeen MPOYHOCTH MOJCUUTHIBAIOT IO (hopmyrie

P

T,= 2 b- mupuna o6pasua, | — nuHa o6pasua.

bl
[TpoyHOCTH TIPH CKAJIBIBAHUH BJIOJIb BOJIOKOH COCTABIISIET 1/5 9acTh OT MPOYHOCTH MPH CIKATUU
BJIOJIb BOJIOKOH, IIpeie] MPOYHOCTH MPH CKAJIBIBAHUH MOMEPEK BOJIOKOH MPUMEPHO B 2 pasa
MEHBIIIE TIpejiesia MPOYHOCTH MPH CKAJIBIBAHUH BIOJb BOJIOKOH.
[TpoyHOCTH APEBECUHBI MIPH MEPEPE3AHUH MTONIEPEK BOJIOKOH B 4 pa3a BhIIE MIPOYHOCTH MPU
CKaJIIBAHUU BJI0JIb BOJIOKOH.

TBepaOCTH ApeBEeCUHBI

TBepIoCTh pa3INYHbIX TOPOJ

Msrkue nopogpl (go 40 MMa) TeepAable nopogbl
OueHb mArkme MATKNe Teepablie (40-80 MMa) OueHb TBEpAble
(cBbiwe 80 MNa)
Tononb, AnMNa, OCMHa, Enb, nnxTta, keap, cocHa | Knew, ay6, opex, lpab, bepesa kenesHas,
o/bxa NMcTBEHHMUa, bepesa, CamLUmnT
AceHb, byK

[Tox TBEPAOCTHIO IPEBECUHBI TPUHATO TIOHUMATH TO COMPOTHBIICHHE, KOTOPOE
OHa cOo37a€T MPOHMKHOBEHUIO B HEE IPYroro Teja, HalmpuMep HoXka peXxyliero nHerpymenta. Ot
BEJIMYMHBI TBEPIOCTH 3aBUCAT 00pabaTHIBAEMOCTh M HCTHPAEMOCTH JIepeBa, a cama TBEPJOCTh TEM
6osble, yeM 6osblie 00bEMHAS Macca U MEHbIIE Biarocojaepkanue. [loatomy MeaneHHO
pactyiee nepeBo 0osee TBEPIOE, UeM ObICTpopacTyIee; 3a00JI0Hb MSTYE SAPOBON JPEBECUHBI
CymiectByeT 2 ciocoba omnpesieNieHns TBEPIOCTH JPEBECUHBI:
Craruyeckuil v yapHbIit
[Tpu cratnyeckomM croco0Oe TBEPAOCTh ONPEAEISAIOT C IOMOIIBIO CTEPKHS (ITyaHCOHA) MJIOMIa b0 1
CM, TBEPAOCTb TOPIIOBOM MOBEPXHOCTH BhIlIe O0K0BOW Ha 30% y nucTBeHHBIX opoa u Ha 40% y
XBOMHBIX. (TOPIIOBBIN MapKeT)
YnapHblii cmocod onpenesieHust TBEPAOCTH 3aKIIFOYAETCA B TOM, UTO Ha JIPEBECUHY C BBICOTHI 0,5
M MaJaeT CTaJbHOM IApUK, yAapssch O APEBECUHY, OH OCTaBJISIET OTIIEYATOK.
TBepAOCTh IPEeBECHHBI UIMEET CYIIECTBEHHOE 3HAUCHHE TPHU 00padOTKE €€ PeKYIIMH
WHCTPYMEHTAMHU TIPH CTPOTaHUH, TUJICHUHU, JTYIIIEHUH, UCTUPAHUH (ITOJIbI, IECTHUIIBI, TIEPHUIIA).
YnapHasi BA3KOCTb JAPEBECHHBI ITPU U3rHOE CIIOCOOHOCTH JIPEBECHHBI TIOTIIONMIATh paboTy 0e3
paspylLIeHHs XapaKTepU3yeT U BA3KOCTh. UeM Oosiblie Tpedyercs 3aTpaTUTh pabOThl Ha
paspyieHre o0pasia, TeM BEIIIE BSI3KOCTh APEBECHHBI. VICTIBITAaHHS TPOBOIAT HA TAKHX JKE
o0pa3iax, Kak 1 Ha CTaTUYeCKHi n3ruo.
OO6pazen pa3pylIalOT KayarolUMCs MassTHUKOM.
[To xapakTepy H370Ma MOXKHO CyJIUTh O KaueCTBE JIpeBECUHBI. Bsizkas qpeBecuHa umeer
3aIENHUCTHIN U3JI0M, XpyIHas ApEeBECUHA — IIIaJAKNUN U3JI0M. J[peBecHHa JIMCTBEHHBIX MIOPOJ
oOnagaet 60MbIIeH BA3KOCTHIO (TpUMeEpHO B 1,5-2 pa3a) MO CpaBHEHMIO C APEBECUHOM XB. MOPOI.
Jns mepecuera mokasatesield MeXaHHYeCKUX CBOMCTB (Kpome Tokasareneid 1e)opMaTHBHOCTH)
K HOPMaJTM30BaHHOM BIIQ)KHOCTH HCIIOJIB3YIOT (hOpMyITy:

B.,=B.( 1+OL(W-12))

17




B,, - moKa3arenb JaHHOTO CBOiiCTBa IpH BiIaxHoctH 12 %, B, IMokazarenn

cBoiictBa mpu BraxHocTH W, 0 - TONPaBOYHBIA KOA(QPHUIIMEHT Ha BIAKHOCTD,
MOKA3bIBAIONINI HACKOJIBKO M3MEHHTCS IOKa3aTellb JAaHHOTO COCTaBa MPH H3MEHEHHUH
BJI&KHOCTH Ha 1%.

Jiis mepecueTa 3HaYCHUN MOJIYJIeH yIIPYTOCTH, MOIYJIel cABUra U KO3 PHUIIMEHTOB MOMEPEYHOM
nedopmaluy UCroyIb3yrT GOopMyTy

CW
Cpo=r—— =
1-a(W -12)

I'ne C -,,moka3arens CBOMCTBA NIPH BIAXKHOCTH 12%
C, = mokasatesb CBOMCTBA Ipu BiakHocTu W

oL - TIONTPABOYHEIN KO3 HHUITHEHT
[Ipu npoBeACHUU UCTBITAaHUI OepyT 00pasibl BiIaxHOCThIO He Oonee 30% T.K. nanbpHEilliee
YBEIUYCHUE BJIAKHOCTU MPAKTHYECKH HE HU3MEHSET IOKa3aTelii MEXaHWYECKHX CBOWCTB
JIPEBECUHBI.

Ecnu MCHBITBIBAIOT HEKOHAUIIMOHHEIE 00pa3nsl mpu W Oosiee 30%, npuMeHsaroT hopmyi
yny

rjie —- - okasareinu cBoiictsa npu aauuoii Bnaxknoctu W, K, -nepecuernbiit koapduument na W.

CnocoO0HOCTB IpeBeCHHBI PACKAJIBIBATHCH
PackanbiBanrem JpeBeCHHBI IPUHATO HA3bIBATH Pa3/elIEHUE €€ BJI0JIb BOJIOKOH 0]
BO3/ICHCTBUEM HArpy3KH, epeaaHHoi yepe3 KiauH. OOBIYHO 3TOT MPOLECC TPOUCX OAUT MPU
yIapHOM JeHCTBUU KJIMHA. Pa3pyienue oOpasiia mpoucXoauT OT OAHOBPEMEHHOTO PACTATHBAHUS U
u3ruda rnonepex BOJOKOH.
OO0pa3eln Harpy>karoT ¢ TOCTOSSHHOW CKOPOCTBIO, Pa3pyIINTh yepe3 -2 MUHYTHI.
Comporusnenue packanbiBanuio (H\MM) Beraucisiror mo hopmysie
P

ax
Sw = ———, I'me a — mmpuna obpazua

ConpoTuBjeHNE PACKAIBIBAHUIO Y JPEBECUHBI JINCTBEHHBIX TOPOJ OOJIbILIE YEM Y XBOMHBIX.
CrocoOHOCT JIPEBECHHBI PACKATIBIBATHCS 6 IMMOJOKHUTEIEHOE CBOMCTBO MPH 3aTOTOBKE KOJIOTHIX
COPTUMEHTOB (KJIETKa, TOHT, IpaHKa.) U OTPHUILIATENIbHOE MTPU 3a0MBKE TBO3CH.

JdedopmMaTUBHOCTDH ApeBeCUHbI
P KPaTKOBPEMEHHBIX HATpy3Kax
B ycioBusX KpaTKOBPEMEHHOTO BO3JICHCTBHS CPaBHUTEIFHO HEOOIBIINX HArPY30K JIPEBECHHBI
BeZIeT ce0sl Kak yrpyroe Tejao U noauunsercs ['yka.

Koaddurnmentsr nonepeunoit nedopmaruu. [Ipu pactsokennn wim cxaTuu o0pasiia, KpoMe
IPOIOJIBHBIX J1e(hopMaliid, MOSBISIIOTCS U IONepeUHbIe : 00pa3el] He TOJIbKO YATHHIETCS WU
YKOpauMBaETCS, HO U CY)KAeTCsI MIIH PACHIHPSETCSI COOTBETCTBEHHO.

Ko3¢punuentom nonepeunoii nepopmanun (xodxppunuentom [lyaccona)
Ha3bIBACTCS OTHOIICHHUE MTOTIEPEUHON AeopMaIiuy K MpoJ0TbHOI:
p=¢e /¢

Trac; €1 — ,Z[C(I)OpMaI_II/ISI B ITIONICPCUYHOM HAITPABJICHUU, € — I[e(l)OpMaI_[I/IH B HAIIpaBJICHUU JieficTBUS

cunbl. Takux ko3¢ duLUEeHTOB 1mecTh: [lra, Llta, War, Litr, [at, Lirt.IIepBblii HHAEKC y | yKa3bIBaeT
HalpaBJIeHUE NONepedHON Ae(opMalui: paauanbHOE WIK TaHTCHIIMAIbHOE, & BTOPOH —
HaIlpaBJICHUE ACUCTBUS CUJIbI —BJI0JIb BOJIOKOH, B PAaINaJIbHOM WIM TAHI€HIUAJIbHOM HAIIPABJICHUM.
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Tema 1.4 Peonorus npeBecutbl. OU3HYECKUE COCTOSHHS MMOJIUMEPOB B IPEBECHHE.

Peonornueckue coiictBa npeBecuHbl. OCHOBHBIE BEIIECTBA, CJIararollue JpEBECUHY,
MPEJICTABIISIFOT COOOW MPUPOIHBIC MOJUMEPHI C ITUHHBIMA THOKHUMH EMTHBIMHA MOJICKYJTaMH.
[ToaTOMYy MexaHUYECKHE CBOMCTBA JPEBECUHBI, TAK K€ KAaK U IPYrUX OJIUMEPOB, TOJKHBI
u3yudaTbcs Ha 0aze peosoruu (0T rp. rheos — teyenue u logos — Hayka). Peonorus paccmarpuBaer
oOurye 3aKoHbI AePOPMUPOBAHUS MATEPUAIIOB MOJ1 ACHCTBUEM HAarpy3KH ¢ y4eToM (hakTopa
BpeMeHU. [Ipyu KpaTKOBpEMEHHBIX HAarpy3Kax JpeBeCHHa, 00J1aJaeT CBOMCTBAMU CPAaBHUTEIHHO
YKECTKOT0 Majio/1ehOpMUPYEMOTO Tella.

Peonornueckne k03(h(HUIIMEHTH MOKHO MOTYYUTh B MIPOIECCE IBYX OCHOBHBIX

BUJIOB HCIIBITAHMIA: HA MOJI3Y4YecTh U pesakcanuio. B nepBom ciyyae Benércs HaboIeHUE 3a
3HaYeHueM Jieopmany o0pasia, BOSHUKAIONIEH 101 AEWCTBUEM HArpy3KH, MTHOBEHHO
MPUIOKEHHOM U HEeM3MEeHsAeMO# B TeueHue ucnbiTanuii. Bo BTopom cinyyae o6pasity coobiaercs
HavanbHas aedopmarsi, KOTopas BO BpeMsl UCIIBITAHUH TIOICPKUBACTCS MOCTOSTHHOM. [Ipu aTOM
3HAUYEHHE HANPSIKEHUN CHUYKAETCS 110 CPaBHEHUIO ¢ HadallbHBIM. Kpome Toro, peonoruyeckue
WCTIBITAHUS ITPOBOJSAT P KOHCTAHTHOM CKOPOCTH BO3PACTaHMS HANPSIKEHUN UJIM CKOPOCTH
nedhopmaruu.

[Tpu yBenuueHUN BpeMEHHU AEMCTBUSI Harpy30K APEBECHHA BEAET ce0sl Kak BeECbMa I0JIaTJIMBOE
TeNno, Aedopmalu KOTOPOro TOBOJIBHO BEUKH. Y CTAHOBJICHO, YTO MOJ] ICHCTBUEM MOCTOSIHHON
Harpy3Kkd, KpoMe YIpyrou neopmanuu, mosiBISIONICHCS B IPEBECHHE HEMEJICHHO TI0CIIe
MPUIIOKEHUSI HATPY3KH, C TEYCHHEM BPEMEHH Pa3BUBAIOTCS dJIaCTHUECKHE JedopMaIuu 1
OCTaTOYHbIC JeOPMALIUH TTOI3YYECTH. YIPYTUE U ANACTHUECKUE IeOPMALIUN COCTABIISIOT
o0Opatumyto 4acTh o6uux nedopmanuii. OHM HCYE3aI0T MOCIIE CHIATHS Harpy3KH (yIpyrue
negopmanuu — cpasy, a AACTHUECKUE — M0 UCTEUYCHUH HEKOTOPOTro BpeMmeHn). Jledopmariu
noJy3ydectu (HeoOpaTuMasi 4acTh OOIIUX JAedopMaliii) COXpaHSIIOTCS B APEBECUHE MOCIE CHATHUS
Harpy3Ku IpH JJIUTEIbHOU BBIIEPKKE B CPENIE€ C IOCTOSIHHON TEMIEPATYPOU U BIIaKHOCTBIO.
Peostornyeckue moxkasaresu, XapakTepU3yOIUe 3aKOHOMEPHOCTH PA3BUTHS
YIPYTrodJIacTHIECKUX AeopMaliiii (MTHOBEHHBIN U JUIUTEIbHBIA MOJIYJIU YIIPYTOCTH, a TAKKe
BpeMs peJIaKCallii), C MOBbIIIEHUEM BJIAKHOCTH M TeMIIEPATYPbI IpeBeCUHbI YMEHbIIAIOTCS,
YTO CBUAETEIHCTBYET 00 YBEIIMYCHHUH €€ TTOIaTIIMBOCTH.

I'mrpomexanunyeckue M TepMoMexaHuveckue 1eopManum IpeBeCuHbI.

YBnakHeHUE WM HarpeBaHUEe HarpyKEHHOW APEeBECHHBI MPUBOAUT K YBEITMYCHHIO O0IIeH
nedopMaluy U3-3a CHIDKEHHUS AKECTKOCTHU ApeBecuHbl. [Ipu aToM 00pa3yroTcs Tak Ha3bIBaeMble
BJIQXKHOCTHO-CHJIOBBIE WUJIM TeMIIepaTypHO-CHIIOBbIe nedopMmaruu. [Ipu nocienyroriei cymke uiu
OXJIQXKJICHUN OHU HE MCYE3aloT U 0011as qedopManust HarpyKeHHON JPEBECHHBI COXPaHAETCs
HeusMeHHOM. [Tocne pa3rpy3ku oOHapyKHBAIOTCS «3aMOpOoXKeHHBIe» nedopMariuu. [lockonbky oHI
00yCIIOBJIEHBI IPEBPAILIEHUEM YIIPYTO3JaCTHUECKUX, T. €. 00paTUMBIX Aedopmalnii, yBlaxHEHHE
WM HarpeBaHue APEBECUHBI MPUBOJUT K UX «Pa3MOPAKMBAHUIO», HCUE3HOBEHUIO. Takum oOpazom,
«3aMOpO’KEHHBIe» epopmanii 00pa3yrOTCs BCIEICTBUE BPEMEHHOM MEePeCTPONKU CTPYKTYpPbI
JIPEBECUHBI TIOJ1 YIIPABJISIOIIUM BO3/ICHCTBUEM HArpPy3KH B IIPOLIECCE BBICHIXaHUS WIIA OXJIAXKICHUS.
Onu BbI3BIBAIOT 3 PexT nehopMallOHHON «ITaMITH» IPEBECUHBI HA TEMIIEpAaTyPHO-BIIaXKHOCTHBIE
BO3JIEHCTBUS, MOAPOOHO rccnenoBanubiii B MJITU — MI'VJI aBTopom coBMecTHO ¢ 3. b.
[lenpunoii, I'. A. I'opb6auesoit u H. B. CkypaToBsiM. [[peBecrHa «3allOMUHAET) TaKKe BU/T
HArpy3Kd U COOTBETCTBYIOIIKE eMy AeopMaIlii C:KaTusl WK pacTsokeHus. Harpesanue
(YBia)KHEHHE) pa3rpyKEHHOro 00bEKTa U3 JPEBECHUHBI OYTH MTOJIHOCThIO BOCCTAHABIMBAET €r0
dbopMy U pazmepbl. «3aMOpPOKEHHBIE» ehOpMaIlUK YIYUTHIBAIOT MPHU PaCUeTe CYIIUIHHBIX
HanpspkeHui. B octaTounble gegopmaliim nocie Cylku JpeBecHHbl, 0003HaYaeMble B MUPOBOIt
JTUTEepaType Kak «ceT-aedopMaIiumy, KpoMe «3aMOPOKEHHBIX) e(opMalinii BXOIAT TaKKe
HeoOpaTuMeble aedopManuy moia3ydectr. [Ipu MHOTOKPATHBIX IUKINIECKUX N3MEHEHHSIX
BIIQXKHOCTH HAarpy>KeHHOH JIPEBECUHBI KECTKOCTH (M MPOYHOCTD) €€ CHUKAETCS, T. €. HaOMo1aeTCst
TUTPOYCTANOCTh. [Ipy pacTsKEeHUU ey B TAHT€HIIMAJIbHOM HaITPaBJIECHUU NONEPEK BOJIOKOH.
ITocne mecTy MUKIOB yBIaKHEHUA-CyIIKU B nipenenax ot 20 no 12 % npu Hanpspkenusax 1,2 MIla
MOJ1yJIb YIIPYTOCTH CHU3MIICSA puMepHO Ha 30%. ['urpoycranocts HEOOXOAUMO YUUTHIBATH IPU
WCIIOJIb30BaHUH JAPEBECHUHBI B CTPOUTEIbHBIX KOHCTPYKIUAX.
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JpeBecuHa, min MaTepuai KIETOUYHbIX CTEHOK, B OCHOBHOM MPECTABIISET COOOM
KOMIUIEKC MPUPOTHBIX MTOJTMMEPOB, UMEIONIUX JTMHHBIE THOKUE IeITHbIE MOJIEKYIbI. Ta-
Kasi 0COOEHHOCTh CTPOECHHMSI MOJIMMEPOB OMpPEIENsIeT 0COOBINA XapaKTep UX MOBEICHUS
MOJT HATPY3KOH M PEOJIOTUYECKIE CBOMCTBA IPEBECUHBIL. [Ipu MpHIokeHUN yCHUITHH K 00pasiry
TaKOro MaTepuaia MOTYT BO3HUKHYTb CJIeIYIOIIHe BUIbI 1ehopMalluii: ypyrue —
BCIIEACTBUE OOPATUMOTO U3MEHEHUSI CPETHUX MEXKIYUYACTUUHBIX PACCTOSHHI; BEICOKOAJIACTUUYHbBIE,

CBSI3aHHbBIE C 0OPATUMOM MEePErpyIIUPOBKON 3BEHBEB IIeTIel MOJIEKYI (IIpU

3TOM 00BEM TeJa He U3MEHSETCS ); BA3KO-TEKy4uue, 00yCIOBICHHbIE HEOOPATUMBIM CMELICHHEM
MOJICKYJIIPHBIX ILIeTIeH (00bEM Tesa IIpH 3TOM MEHSETCS).

®Ou3NIeCKHe COCTOSHHUS IIOJIMMEPOB B APEBECUHE.

OcHoBHbIE TpU (PU3HUECKUE COCTOSIHHSI IIOJIMMEPOB B IPEBECHHE — CTEKI000pa3Hoe,
BBICOK0)JIACTHYHOE U BSI3KO-TeKy4ee. Kaioe 13 HUX XapakTepusyercs: Ipeo0iaatouM THIIOM
nedopmanuii. [lepexoq U3 COCTOSIHHS B COCTOSIHUE MIPOUCXOANT IPU H3MEHEHUH TeMIIepaTyphl,
KPUTHYECKHE 3HAYCHHUSI KOTOPOU HA3BIBAKOTCS TEMIIEPATypO
CTCKJIOBAHHUS U TEMIIEPATypPOil TEKYIECTH.

dusznueckas CTPYKTYpa MOJIMMEPOB APCBCCUHDbI

Mpu3Hak CBoicTBa NoMMepoB
Lenntno3a reMuLenoo3bl JINTHUH

da3oBoe coctoAHne | [ByxdasHbii amopdHO- AmopdHbIN AMOpPPHbIN
KpUCTanAnN4ecKum

PenakcaunoHHoe AmopdHas vacTb B B cyxom Buge- B cyxom Buge-

COCTOAHME CTeKN006pa3HOM COCTOAHUM. cTeknoobpasHoe cTeknoobpasHoe
Mepexon B BbICOKO3NACTUYHOE COCTOAHME . COCTOAHME .
COCTOAHWE BO3MOMEH B Temnepatypa Temnepatypa
nNpUCyTCTBMM NnacTudmKa-Topa, CTEK/I0BaHMA CTEK/IOBAHMA
Hanpumep, BOAbI. 165-175 °C 125-200 °C

MNEeMFUEn nIHno3a

UHISLIAAL VI PEMNEHME ApMaTYRE]

NerHmH
Ty HEILLAAY CEAZYHILLL RS BELLSCTED

Llennronoz.a
fHCLIMAL APMAT VDA

MpoOYHOCTL M YNPYroCTh APEBECHHbBI 00¥CNOBNEHB] CTPOEHMEM
EE KNETOUHBIX CTEHOK

A Tpu M3MEHEHUH BJIaKHOCTH BIIMSHUE TEMIIEpATyphl HA pa3BUTHE JedopMalluil ApeBECHHbI
BO BpeMeHU ycrwinBaeTcs. [loBeenne peaabHbIX TE€ MOKHO OIKUCATh IIPU ITOMOILM COOTHOLLICHUH,
coJiepKalliXx B 00IIEM cilyyae HanpspKeHus, 1eopMallii U UX IPOU3BOJHbIE BO BpeMeHu. Takue
COOTHOILIEHUS HAa3bIBAIOT PEOJIOTUYECKUMH YPABHEHUAMHU, a IapaMeTpPhl, XapaKTEPU3YIOLUE
MaTepua, — peoIOTHYeCKUMHU KOdPUIIMEHTaMU, HAPSKEHUS U 1e(hopMaliii — peoJIOTHYECKUMU
[IEPEMEHHBIMMU.

JlanHble 0 AeOpMaTUBHOCTH APEBECUHBI NTONIEPEK BOJIOKOH, OIPE/IEICHHbIE TPU
PEOJIOTUYECKUX UCIIBITAHUAX, UCIIOJIB3YIOTCS AJIs pacueTa CYIIMJIbHBIX HANpsSyKEHU! B
nujioMaTepuanax, Ipu 000OCHOBAHUHU PEKUMOB PE3aHUS JPEBECUHbBI, MEXaHUUECKOH (THYTHE,
npeccoBaHue) 00pabOTKU, KOHCEPBUPOBAHUS, MOAU(DUIIUPOBAHUS APEBECHHBI.

Tema 1.5 Akycruueckue siBenus. Pe3oHaHCHas IpeBecHHA

B JICKOWU IMIPEAYCMOTPCH MPOCMOTP MPE3CHTALIUN ((HpOPBBO,Z[CTBO MY3bIKAJIbHBIX THCTPYMCHTOB»
AKyCTHYECKHE SIBJICHHS: OTPAKCHHE, PACIPOCTPAHCHHE U TIOTJIONICHHE 3BYKOBBIX BOJIH

Pa3JIMYHBIX YacCTOT. AKycTHUYECKHE- 3BYKOBBIE BOJHEI ¢ yacToTaM# OT 16 I'tt mo 20 x I'xg

pacpoCTpaHsAIOTCS B BO3AYIIHOW Cpele W BOCIPUHUMAIOTCS OpraHoM ciyXxa uejoBeka. B

KUJKOCTH WU B Ta3ax dTO MPOJOJBHBIC BONHEI, T. K. JaHHBIE CPellbl 001a/1at0T YIIPYTOCThIO JIUITh
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[0 OTHOIICHHIO K JedopManusM pacTSKEHHUSI-C)KaTUs, a B TBEPAbIX TelaX BO3MOXKHBI U
negopMaluu CIBUTA, TIOATOMY BOJHBI MOT'YT OBITh KaK MPOAOJIBHBIMHU, TaK U TONEPEYHBIMH.

3BYKOIIPOBOJHOCTHIO Ha3bIBAE€TCS CBOWCTBO MaTepuaja MPONycKaTh 3BYK CKBO3b CBOIO TOJIILY.
Jl1s apeBecuHBbl OHA XapaKTEpPU3yeTCsl CKOPOCThIO pacnpocTpaHeHus 3Byka C U onpeaensercs s
JPEBECUHBI TAK)Ke, KaK U JUI U30TPOIHBIX TBEPBIX Tell, O (hopMyIie

Cc=yE/p

rie E — nunaMmaeckuii MOylb YIpyroctn apeseciubl, H/M? ; p — IITOTHOCTB APEBECHHEL, KI/M- .

CkopocTh pacnpocTpaHeHusi 3ByKa 3aBUCUT OT MJIOTHOCTH MaTepuaa, HalpuMep B CTaIH 3BYK
pacmpoctpansieTcs co ckopocThio 5050 m/c, B cBunIle — 1200 m/c, B Bo3ayxe — 330 m/c, B Kayuyke —
30 m/c.

CkopocTh 3ByKa YBEJIMYUBAETCSI C YMEHBIIEHUEM IIJIOTHOCTH JPEBECUHBI U YBEIMYEHUEM
KECTKOCTHU, T. €. MOy ynpyroctu. CKOPOCTh PaclpoCTpaHEHUsI 3BYKa B IPEBECHHE 3aBUCUT U OT
HampaBJIeHUs] BOJIOKOH. B0oNb BOJOKOH 3TOT mokaszareib B cpeaneM paseH 5000 m/c, momepék
BOJIOKOH B paJvaJibHOM HarpasieHuu — 1995 m/c (B 3-4 pa3za MeHbIle, 4eM BJIOJIb BOJIOKOH), B
TaHTeHImaasHoM — 1500 m/c.

Cpennuie 3HA4YE€HUS CKOPOCTH 3BYKAa BJIOJIb BOJIOKOH JJIsi KOMHATHO-CYXO# ApeBeCHHBbI ayda
cocrasisaror 4720 m/c, mis sceus — 4730 m/c, miist cocHbsl — 5360 m/c, mura IucTBEHHUIEI — 4930 M/c.
3BYKOIIPOBOJHOCTh JPEBECUHBI BJOJb BOJIOKOH B 16 pa3, a momnepék BOJIOKOH — B 3-4 pa3a Godbliie,
YeM BO3/1yXa.

[Ipu ycTpoiicTBe AepeBSIHHBIX MOJIOB, MOTOJKOB, IEPETOPOIOK AJIS YIYUIIEHUS 3BYKOH3OJIALINN
NPUXOIUTCS TPUMEHSTH 3BYKOU30JIHPYIOIIHE MAaTePUAIIBI.

OrpaxeHue 3ByKOBBIX BOJH BBbIpa)kaeTcs Yyepe3 aKyCTHYEeCcKOe CompoTuBiieHue , [1a-c/m:

R=p-C

[ToBbIlIeHHE BIAKHOCTU APEBECUHBI MOHMKAET €€ 3BYKOIPOBOJHOCTb.

ITOT MOKA3aTENb APEBECHHBI KAMEPHOI CYILIKH BJOJb BOJIOKOH B cpexneM paser 30-10° [a-c/m.  (
BO3/yX UMeeT aKycTuueckoe conpotusienue 429 Ila-c/m, kayuyk — 3-10° Ma-c/m, crans — 393-10°
[Ta-c/m).

OTHOCHUTENBHOE YMEHBILIEHHE CUJIBI 3ByKa Ha3bIBACTCAd KOA(POHUIMEHTOM 3BYKOIMPOHHUIIAEMOCTH.
OTOT KO PUIIMEHT 711 COCHOBOW MEPEropoiku TomuHoi 3 cm cocrasiser 0,065, mis my0oBoit
neperopoku tonmHoi 4,5 cm — 0,002.

[Ipy npoxokJeHUM 3ByKa 4Yepe3 APEeBECHHY YacTh 3BYKOBOM SHEpPrUM NOIJIOMIAETCH €I0
BCJIEJICTBME  BHYTPEHHEro TpeHHs.  XapakTepusyercs OITO  siBJIeHHe  Kod3(dduuueHrom
3BYKOIIOTJIOIEHUS, KOTOPBIM IpencTaBisieT co00il OTHOLIEHHE 3BYKOBOM 3HEPIUH, TEpsSEeMOH B
Mmatepuaie, K Majaroliei Ha Marepuan 3ByKoBOM sHepruu. KosdduimeHT 3BYKONMOIIOMEHUS
COCHOBOM MeperopoAky ToamuHou 19 MM Haxomutces B npeaenax 0,081-0,110.

ITo cymiecTBYIOIMM CTPOUTEIBHBIM HOPMaM 3BYKOM3OJISIMS CTEH U MEPErOpPOIOK JTOHKHA OBITH
He wHmwxe 40 nb, a wmexaystaxueix — 48 gab. CoriacHo MAaHHBIM HCCIEAOBaHUMH,
3BYKOIOIJIONIAIOIIAsl CHOCOOHOCTh JAPEBECHHbl HH3Ka, HANpUMEpP 3BYKOM3OJAIMS COCHOBOU
JpeBECUHBI Mpu TomuHe 3 cM coctaBisier 12 nb, a my6oBoit npu tonmmae 4,5 cm — 27 1b.

Pe3oHaHCHas CIOCOOHOCTb JIPEBECHHBI 3TO CIIOCOOHOCTH MarepHajia YCHJIUBATh 3BYK Oe3
UCKOXEHUS TOHAa. HekoTopple TOpOJBl  JIPEBECHHBI  OONAJAlOT TaKUMH  YHHKAJIbHBIMHU
CIOCOOHOCTSIMU: €l1b, COCHA, NMUXTa KaBKa3cKasl, KeJp cuObupckui, ki€H. Takas 1peBecrHa MIMPOKO
PUMEHSETCS JJIS1 H3TOTOBJICHUS IEK MY3bIKaTbHBIX HHCTPYMEHTOB.

[TokazaTteneMm, XapakTEepPU3YIOIIMM PE30HAHCHYIO  CIIOCOOHOCTb  JIPEBECHHBI,  CIY)KUT
aKyCTHUYECKasl IOCTOSTHHASA, WM aKyCTH4ecKas KoHcTaHTa K (M4/I<r~c)

E

K= —
o3

Jl1s coBpeMeHHOM ApeBECHMHBl aKyCTHYeCKas KOHCTaHTa MMEET BeNMUYMHBI OoT 9,5 nmo 14 en.
Jlydmas akycTudeckas JpeBeCHMHa MMeeT MakcuManbHble 3HaueHMs K. HamOosbmiyro Bennuuny
AKyCTMUYECKON KOHCTaHThl UMEIOT JIPEBECUHBI €11, IUXTHI, Keapa (okoso 12 m*/kr-c). PezomancHast
JPEeBECHHA JOJDKHA MMETh IIUPHUHY TOAMYHBIX CIOEB OT 1 10 4 MM, a coaep)kaHue MO3THEH
npeBecuHbl — 0T 5 10 30%. OHa nomkHa OBITH PaBHOCIOWHOW, HE COAEP)KaTh CYYKOB, TIOPOKOB
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CTpOEHHS, OCOOCHHO KPEHM M HAKJIOHAa BOJOKOH. XOTA MWTaJbSIHCKHE MacTepa CKPHUIIOK
UCTIOJIb30BAIM JPEBECUHY C XOPOLIMMH aKyCTUYECKHMMHU CBOWCTBAMH JaXke ¢ Jle(peKTaMH, T. K. UX
OTIIMYAJI0 O4YEHb OepexHOe OTHOIIEHHEe K KayecTBEHHOW JApeBecuHe. OHU OTKPBUIM, 4YTO
KOHCTPYKLHUSI HHCTPYMEHTA NOJUUHSETCS pelaremMy (GakTopy — KaueCTBY JIPEBECHUHBI.

B Hacrosiniee Bpemsi pe30HAHCHBIE MOPOJAbI JPEBECUHBI OTHOCATCS K YHHKaJIbHOMY MPUPOJIHOMY
CBIPBIO, CTOUMOCTh CEPTH(PHUIMPOBAHHBIX 3arOTOBOK KOTOPOTO Ha MHPOBOM PBIHKE COCTAaBIISET OT
1000 go 1500 mommapos 3a 1 M,

HccnenoBanue, npoenéHHoe B Hadane 20 Beka Ha Tepputopuu Poccun 1o moucky
PE30HAHCHOM APEBECUHBI, MMOKA3alo, YTO JYYIIMMHU PE30HAHCHBIMU CBOMCTBaAMH OOJANAIOT €IlH,
IpOM3paCTalOIIie B CEBEPHBIX paiioHax Poccum- B Apxanreiabckod u Bomoroackoil oGmacTsx.
CypoBble KJIIMMaTHYEeCKHE YCIOBUS U T'yCThle HAaCaXICHHUA, a TaK)Ke COJep>KaHUE B MOUBe cepedpa
0J1aronpuATHO BIUSIOT HA CBOMCTBA TAKOW JPEBECHUHBI.

OTnuuuTenbHble TpPU3HAKKM PE30HAHCHOM elM: aOCONIOTHO BEPTUKAIBHBIM CTBON C
WIMHIPAYECKON MOBEPXHOCTHIO M OECCYYKOBOW 30HON HE MeHee 5-6 MeTpOB; CHMMETpPUYHAS,
y3Kasi U OCTPOKOHEYHAasl KPOHA; OTCYTCTBHE BUAMMBIX IOPOKOB M IOBPEXKICHMI; KOpa CEporo
I[[BETA, COCTOAIIAS U3 MAJIBIX U TJAJIKAX YEIIyeK MMOCIEeTHee — M0 MHEHHIO (PPaHITy3CKUX MacTepOB).
Pe3onancHas enoBasi IpeBECMHA OYEHb XOPOUIO CTPOTaeTCsl U LUKIKETCS 10 CII0K0, CPEe3 YUCThIN U
TJISTHLIEBATHIN.

IIpn oTOope pe3oHaHCHOW APEBECUHBI AJS M3TOTOBJICHUS MY3BIKaJbHBIX MHCTPYMEHTOB B
JUArHOCTHKE MCIOJIb3YIOT CIIOCOOBI, KOTOPbIE OCHOBAHbI Ha M3MEPEHUHU IUIOTHOCTH U MOJIYJS
YOPYrOCTH, CKOPOCTH YJbTPa3ByKa, NOTEPb HHEPrUM HA BHYTPEHHEE TPEHUE U JEKPEMEHTa
3atyxanus Jlns ompenenenus monynist ynpyroctu E wucnonedyerca dopmyna: E = ppp -C
Mcnonp30Banuch pas3inyHble KOHYCHBIC HACa[KH, PaJHAIBHOE HAIPABICHUE OIPENCICHUS CKOPOCTH
MCHAJIOCH Ha IMPOJ0JIBHOC. HOKa3aHO, YTO BAOJIb IOJICHA CKOPOCTH YJIbTPAa3BYyKa ONPCACIACTCA C MCHBIINM
p336pOCOM M 9TO TaHI'€HUUAJIBHOE HAIIPaBJICHUE APEBECHUHBI KaK aHU30TPOIMHOI0 MaT€purajia OKa3bIBaCTCs
HauMeHee BapuabenmbHBIM. llpemmaraercs maHHBIH CcHoco® ompeleNneHus CKOPOCTH — YIIbTpa3ByKa
HUCII0JIB30BaTh IOCTaBHIMKaM pe30HaHCHOI71 JAPCBCCHUHBI IJId CepTI/I(bI/ILII/IpOBaHI/IH IMMOJICHBCB, BBICYHICHHBIX
IMOCJIC PACKOJIKH PE30HAHCHBIX KprKefI.

I[pyTPIMI/I HUCCJIICAOBAHUSAMU YCTAHOBJICHO, YTO HAWJIy4dYIIHNC aKyCTUYCCKHUC CBOWMCTBA B YacTH
HanOOJIBIIIETO H3JIYyYCHHA 3BYKa MMCECT APEBECHUHA €U, KaBKa3CKOM ITMXTHI B CI/I6I/IpCKOFO Ke€apa, KOoTopas
HCIIOJIB3YETCA [JIA HM3rOTOBJICHHA MHOI'MX MY3BIKAJIBHBIX MWHCTPYMCHTOB: MHIUIIKOBBIX, CMBIYKOBBIX,
KIIaBUIIIHBIX U AP.

Ha OaHHBIX, TMOJJYYCHHBIX IIpHU HCCICAOBAHUAX aKYCTHYCCKHX CBOICTB APEBECHUHBI, ITOCTPOCH
YIBTPA3ByKOBOH METO/I OTNpeIesieHHsI €€ MPOYHOCTH B BHYTPEHHHUX CKPBITHIX Je(PEeKTOB.

HpI/I HU3TOTOBJICHUHU MY3bIKAJIBHOI'O HMHCTPYMCHTA BBICOKOI'O Kad€CTBAa PEKOMCHAYCTCA HCIIOJIB30BATh
CTapyro ApEBECHHY, KOTOpasad MAOJDKHa OBITh BbIZICP)KAHA B TCUCHUC NCCATKOB WM AK€ COTCH JICT.
VYCTaHOBJIEHO 4TO «CTapas» JApeBeCHHa CIIOCOOHA co3aaBaTh Oosiee CTaOWIIbHBIC 3BYKOBBIE CIIEKTPHI ITPU
U3MCHCHHNU YCJ'IOBI/Iﬁ BHEIITHEH CpeAab». I[eKI/I MY3bIKAJIbHBIX HHCTPYMCHTOB IIPpU U3I'OTOBJICHUHA U3 CTapOﬁ n
COBPEMEHHOW JIPEeBECHHBI, HACTPOCHHBIE HA OIPENENEHHYI0 YacTOTy, OyAyT MMETh Pa3HyHO TOIIIHHY U
Maccy (MEHbIIasi y CTapoi JAPEBECUHBI). Y MEHBIIICHHE MAcChl BJICUET 3a COOOM YMEHBIIICHUE HHEPTHOCTH U
yBelMueHne KodQduIMeHTa 3aTyxaHus, a 3HA4YHT, 3BYYaHUE KOHKPETHOW HOTBHI CTAaHOBHUTCS Ooiee
KoMnakTHeIM. Ckpumnauka 'anvHa baprHOBa NpHUBOAWT CpaBHEHME 3By4YaHMs CKpHUNOK «CTpaguBapu» U
COBpCMeHHOﬁZ <<HpI/I HUCIIOJIHCHUHN 6I>ICTpLIX rmaccaxeu CKavyliyuM CMBbIYKOM (aneM «pI/IKO]_HeT»)
3BYKHN U3 CKPUIIKH CTpaHI/IBapI/I CBIITIOTCA KaK I'OpOIIXHBI, a Y COBPEMEHHBIX HHCTPYMCHTOB KaXKJiast TaKas
TOpoOIIrNHa Kak OBl MMEET XBOCTHUK». Takum o6pa30M, N0 MHCHHIO MY3bIKaHTa, Yy COBpeMCHHOﬁ CKPpHUIIKH
HOCJ'IG)_'[yIOH_[I/Iﬁ 3BYK HAKJIaIbIBACTCA Ha eH.Ié HE 0T3By‘IaBH.IPIfI npe;u;mymnﬁ. C Toukm 3pCHUA (1)I/I3I/IKI/I, 9TO
JIETKO OOBSICHUTH NMEHHO Ppa3HbIMHA 3HAYCHUAMU JCKPEMCHTA 3aTyXaHUs.

Paznen 2. DaeMeHTHI MOJIEKYJIAPHOI (GU3MKH M TEPMOANHAMUKH MPUMEHUTEILHO K APeBecHHe
Tema 2.1. BzaumoeiicTBre BIIark U ApeBecuHbl. KanuuispHsle sBIeHUs

B3auMozeiicTBue Biaru u ApeBECUHBI ONPEACNAeTCS BUIOM JIPEBECUHBI KaK BIaXKHOTO Tena. Beero
CYIIECTBYET 3 BHJIa BIAXKHBIX TEII:

- KOJUTOUIHBbIE (KETIaTHH)

- KalWUIIPHO-TIOPUCTHIC (IPEBECHBIN YTOJIb, OCIIC BBICHIXAHUS CTAHOBUTCS XPYITKHM)

- KalmUIIPHO-TIOPUCTHIE KOJUIOUIHBIE.

JpeBecrHa, mMest BOJIOKHUCTOE CTPOCHHE, 00JIaacT KaMJUIAPHO-TIOPUCTON CTPYKTYPOU, CTCHKH
KalmUIIPOB 00J1a/1al0T CBOWCTBAMU 3JACTHYHBIX OTPAaHMUYCHHO HAOYXaroNUX TeICi.
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Bonokna apeBecuHBI: TpaXeu bl XBOWHBIX TIOPOJ, COCYABI ¥ TUOPUPOPM JIMCTBEHHBIX MOPOJI U KICTKH
CEPIIEBUHHBIX JTy4el MPOHUIIAEMBI JIJIS )KUJKOCTEH M ra30B 3a CUCT CBOCH KANMUIIPHOW CUCTEMEI.
VYcnoBHbI pannyc mop cocrasisiet 6osee 100 am, mopuctocts oT 30 10 80%, 3Ta MakpOKaMUIIISpHAS
cuctemMa 00JagaeT OrpOMHON BHYTPEHHEH MOBEPXHOCTBIO, KOTOpAas JIETKO COOUpaeT U OTHAET BOJISTHBIE
mapbl U3 Bo3IyXa (TUTPOCKOITUYHA).

KreTouHble CTEHKH HMEIOT CIIOUCTYIO CTPYKTYPY, B HUX (POPMHUPYETCS MUKPOKAIMIUIAPHAS CHCTEMA

TOp C YCIOBHBIM paguycom 110 100 aMm.
CB00OO/IHAs BlIara HAaXOAMTCSA B MAaKPOKANMMILIAPAX U YACPKUBACTCSA TaM MeXxaHW4ecku. CBsi3aHHAs Biiara
COJICPIKUTCS B KJIIETOUHBIX CTCHKAX (000JI0UKAX) U yISPKUBACTCS CUJIaMH KalMJUIAPHOT'O B3aUMOICHCTBUSI.
[penen HACKIICHUS KIIETOYHBIX CTEHOK YKa3bIBACT HA OTPAHUYCHHHOE KOJIMYECTBO YACPKUBACMO
crenkamu Biaru (30%)

B cBexxecpyOieHHON ApeBecuHE, KaK IPaBUIIO, COAEPKUTCA OOJBIIOE KOIWYECTBO BOJIBI, U B AajbHEHIIIEM
B 3aBUCHMOCTH OT YCIIOBHH XpaHEHHS OHO MOXKET YBEIHMYHBATHCS, YMEHBIIIATHCS WIIK OCTABATHCS HA
MpeKHEM ypoBHE. [[11s1 coXpaHHOCTH JpeBeCHHBI (B OONIBIIIMHCTBE CIIydaeB) HEOOXOIUMO MIPUHSTH MEPHI 110
yIAJCHUIO BOABI, T. €. IPOU3BECTHU €€ CYIIKY.
B pacrymiem gepeBe BIaXHOCTh pacmpeielieHa HepaBHOMEPHO T10 BBICOTE U paanycy. [lokazarenem
COJICPKaHUS BOJBI B JIPEBECHHE SIBIISICTCS BIAXKHOCTD, KOTOPAsl MOJPAa3eNsaeTCs Ha aOCOMOTHYIO U
OTHOCUTENBHYI0. Ha mpakTHke mojbp3yloTcsl B OCHOBHOM a0COJIIOTHBIM 3HAYeHHEM BJIAKHOCTH, KOTOPYIO
OTIPEACIISIOT 10 hopMyJie

Waa6 = 2~ %1000
m
rie my — Macca o0pasla BIaKHOW APEBECHHBI;
My — Macca Toro e adCOIMOTHO Cyxoro oOpasia.
[TokazaTenb OTHOCHTENHHOHN BIaKHOCTH MPUMEHSIETCS PEIIKO, B OCHOBHOM KaK
MOKa3aTelb BJIaKHOCTH ApoB. EE€ onpenernstor mo Gopmyiie

Woom = 11— %10094
m,
CyIIecTBYIOT JiBa Cioco6a onmpeneneHus BIAKHOCTH — MPSMOI U KOCBEHHBIM.
[IpsMoit METOT OCHOBAH Ha BBIICIICHUU BOJBI U3 APEBECHHEI. J{JIs1 TOr0 OUMINEHHBIN 00pa3el] IPEeBECUHbI
MOJBEPraoT CyIIKe B CyIIWIbHOM MKady npu temneparype 103°C no nonaHo# otnauum Biary. B nmponecce
cymrku oOpasel] B3BEIINBAIOT — IEPBBI pa3 uepe3 6-10 4 mociie Hadana Cymkd, a 3aTeM 4epe3 Kaxple 2 J.
Cymiky mpekpaiaroT mocje Toro, Kak Bec oopasia yke He ymeHbinaercs. [IpsaMoii MeTo1 I03BOJIsIET ¢
OOJBIIION TOYHOCTHIO OTPEACITUTh BIAKHOCTH JIpeBecHHbl. OCHOBHOI HEOCTATOK MIPSAMOT0 METOIa
3aKJIFOYAETCS. B TOM, YTO MPOJOJKUTENBHOCTD MPOLIEAYPhl OUEHb BEIUKA.
Bropoii MeTo — KOCBEHHBIN, OCHOBAaHHBIM Ha UCIIOJIb30BAHUH H3MEPHUTEIBHEBIX TPHOOpoB. Hampumep,
BJIQXKHOCTH OIIEHUBAIOT, U3MEPSISI ANEKTPOIPOBOIHOCTH IPEBECHHBI C MTOMOIIBIO JIEKTpoBIaroMepa Tak Kak
JUTSL K&KJTOW TIOPOJTBI APEBECUHBI MMEETCS COOCTBEHHAS IIKaJIa BIAKHOCTH, TO Ha KPBIIITKE
AJIEKTPOBJIaroMepa MOMENIAI0T KAy BIAKHOCTH JUTS COCHBI, a JIISl OCTAIBHBIX MOPOJI TAaETcst Tabmma
nepecyéra BIaKHOCTH.
B npakTuke pa3znuyaroT caeayomue CTYIEHH BIaXXHOCTH JPEBECUHBL:

1. MOKpasi - JUIMTEJILHOE BpeMs HaXOAUBIIIAsCS B BOAE, €€ BIaXHOCTh Ooibie 100%

2. cBexecpyOeHHas — BaxxHocTh 50-100%

3. BO3AYILIHO- CyXas — I0JITOe BpeMs XpaHuBLIascs Ha Bo3ayxe (15-20%) B 3aBUCHMOCTH OT
KJIMMaTHYECKUX YCJIOBHI U BPEMEHH roJia.

4. KOMHATHO-CyXas BI2XHOCTh 8-120%

5. abCOFOTHO-CyXas — BIAXKHOCTH ApeBecuHbI 0koio 0%

BiniaxxHOCTB, KOTOPYIO MPHOOPETAET JPEBECUHA B PE3YJIbTATe [UTUTEIHLHOTO HAXOXK/ICHHS Ha BO3IYXE C
MIOCTOSIHHOM TEMIIEPATYPOX U BIAXKHOCTBIO, HA3bIBAETCSA PABHOBECHOM BIaKHOCTHIO. OHA IOCTUTAETCS B TOT
MOMEHT, KOTJ]a YIIPYTOCTh MMapOB HaJ MIOBEPXHOCTHIO IPEBECUHBI OKA3bIBACTCS PABHOM YIIPYTOCTH ITapOB
OKpYKaroIero e€ Bo3ryxa.

Bnaxuocts Bennunnoit 20-22% Ha3bIBA€TCS TPAHCIIOPTHOM, @ BIAKHOCTh, KOTOPYIO IPEBECHHA UMEET B
MEPHUO/ IKCIUTyaTalllH, — SKCIUTYaTallHOHHOH.

Bona B npeBecuHe HAXOAUTCS B CBSI3aHHOM M CBOOOTHOM COCTOSTHHH.
CB00OOHAs, WK KalMJUIAPHAs!, BOJIa HAXOAUTCS B TIOJIOCTSAX KIIETOK M MEKKJICTOUHBIX MPOCTPAHCTBAX,
MO3TOMY YIAJIAETCS M3 IPEBECHHBI CPABHUTENHHO JIETKO.
Cas13aHHasI, WIM TUTPOCKOIIIYECKast, BOJIa HAXOIUTCS B KIIETOYHBIX CTEHKAX U y/IEP>KUBAETCS MPOYHO

Y naneHue Takoi BOJBI 3aTPYAHEHO U OKa3bIBACT CYIICCTBCHHOE BIIMSHUEC Ha U3MECHEHHUE OOJIBIITMHCTBA
CBOMCTB JpeBecHHbl. MakcUMaabHOE KOJUYECTBO CBSI3aHHOM BOJIBI COOTBETCTBYET MPEACITy HACBIIICHUS
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KJIETOUYHBIX CTEHOK, KOTOPBIM B pacueTax mpuHumaetcs: WiLH. = 30%.  BnaxxHocTb IpeBeCHHBI, KOrAa
CTCHKH KJICTOK HACHIIIICHBI BOJIOH, a TIOJIOCTH M MEXKJIETOYHBIC POCTPAHCTBA CBOOOTHBI OT BOJIHI,
Ha3bIBaeTCA MPEJIEIIOM TUTPOCKOITNYECKON BIaKHOCTH. /|1 ipeBeCHHBI Pa3InYHBIX TOPOJT OHA KOJIEOIeTCs
ot 23 10 35% (B cpennem 30%) OT Macchl CyX0Oi JPEBECHHBI.

3a cueT CBOCH TUrpOCKONMMYHOCTH JAPEBECUHA CIOCOOHA U3MEHSTH CBOIO BIXKHOCThH NIPU U3MEHCHHUH
COCTOSTHHSI OKPYKAIOIIETo BO3ayxa. POpMON3MEHSIEMOCTD OTIPEIETeTCA YCYIIKON U pa30yXaHHeM.
Ycymika u pa30yxaHue — B3aUMOCBS3aHHBIE CBONCTBA, TTOIIMHSIOIINECS B OCHOBHOM OJTHIM U TeM e
3aKOHOMEpHOCTSIM. BenencTBue Toro, 4To IpeBecHHa- MaTepral aHU30TPOIHBIN (CBOMCTBA B PA3IMUHBIX €€
YacTAX W HANIPABJICHUAX 3aMETHO PA3HSITCA), YCYIIKA U pa30yxaHue HepaBHOMEPHBI 0 00BEMY 00pasiia.
Hawnbonee BeipaxeHHBIE HX MPOSIBIICHUS HAOIIOAAI0TCS B TAHTEHITNATFHOM HAPaBJICHUH MOTIEPEK BOJIOKOH,
HAaUMCHBbIIIEE — BIOJb BOJIOKOH. Pa3inyaroT mosiHyr 00beMHYIO U JIMHEHHYIO YCYIIKY (pa30yxaHue).
VYcymka. YMEHbBIICHNUE THHSHHBIX pa3MepPOB U 00bEMa APEBECUHBI IPU YIAJICHUN M3 HEE CBSI3aHHOM BOIIBI
HA3bIBAeTCS YCYIIKOW. Y CYIIKY BHI3BIBAET yJAICHUE aJICOPOIIMOHHON BOJIBI, HAXOMAIIEHCS BHYTPH
KJIETOYHON CTEHKH MeXay MUKpopuOpmiamu. OgHaKO OJHOBPEMEHHO C aCcOPOIIMOHHOI BOJION
MPOUCXONUT UCTIAPECHUE MUKPOKAMMIUTSPHON BOJIBI, TO3TOMY YCYIIIKa HAOMI0AaeTCs IPpH JTF000H
TEeMIIEpaType cpa3y Ke MOCIE CHUKEHUS BIAKHOCTH 3a IIPeIe] HACBILICHUS KJIETOYHBIX CTEHOK.

Brauaine ynansiercst mpenMyIieCTBEHHO MUKPOKAMIUIIPHAS BOJIA ¥ CPABHUTEIHHO HEOOIBIIIOE
KOJIMYECTBO aJICOPOIIMOHHOM BOJIBI, TO3TOMY YCYIIIKA MTPOUCXOAMT JOBOJILHO MeieHHO. [locie ynaneHus
BCEHM MUKPOKAMIIIIPHON BOABI HAOIIOA€TCS 3HAUUTEIHHO 00Jiee MHTCHCHUBHAS YCYIITKA.

B TaHreHuuanbHOM HaNpaBiICHUU BEIMYMHA YCYUIKU APEBECUHBI 3aBUCUT B OCHOBHOM OT YCYIIKU
MO3JTHUX 30H, KOTOPHIE MPU BHICBIXaHUHU CTATHBAIOT PaHHUE 30HEI. [10 pannansHOMy HalpaBICHUIO YCYIIIKa
JIPEBECUHBI SBIISIETCS] CPEAHEB3BEIICHHON MEX Ty YCYIIKaMU PaHHUX U MO3AHUX 30H. [losToMy paauansHas
yCYIIKa IPEBECUHBI 3HAYUTEIbHO MEHBIIIE TAHTCHIUATBHOM.

[lonx momHOM, WITM MaKCUMAITBHOW, YCYIITKOM fmax MOHUMAIOT YMEHbIIICHNE INHEHHBIX Pa3MePOB M
00BEMa IPeBECHHBI NIPH YAAJICHUH BCErO KOJINYECTBA CBA3aHHOM BOJIBI.
®opmyna s BBIYUCISHUS TOJTHON yCyIkH, %, UMeeT BUA:

ﬁmﬂl’ = — ’ 100’

rac %ﬂx — pa3Mep 06pa3ua IIpU BJIAXKXHOCTH, paBHOﬁ HWJIM BBILIC MIPCCiia HACBIIICHUA KJIICTOYHBIX CTCHOK B

pasnaabHOM, TAHTCHIIMATHHOM HAIPABJICHUSX WU €0 00BEM; Qo _ pasmep (00bpEM) 00pasiia B aOCOIFOTHO
CYXOM COCTOSIHUH.

Taxum 00pa3om, MOJIHAs yCYIIKa HAOJ0AaeTCs IPU CHUYKEHUH BIaKHOCTH ApeBecuHsl ot 30% mo 0.
[Monnas ycynika JipeBecUHbI Hauboliee pacipocTpaHEHHBIX OTEYECTBEHHBIX JIECHBIX MTOPO/T B
TaHTEHITMATHFHOM HaIpaBJIeHUH cocTaBisieT 8...10%, B paauansHOM HampaBiieHud — 3...7%, a B0 BOJIOKOH
—-0,1...0,3%. Ilonnas o6bpéMHas ycymika Haxoaures B mpenenax 11...17%. 1 pacuéToB BIa>KHOCTHOI
JnepopMaIi He0OX0JUMO pacIoiaraTh KOAQQHUIMEHTOM yCYIIIKH, ONMPeNesIIOIMM BeIMYNHY YCYIIKH MTPH
CHIDKEHUU COJISpP’KaHMsI CBSI3aHHOM BOJIBI B ipeBecuHe Ha 1%.

Koaddpumment ycymxu KB (B % Ha 1% BnaxHOCTH ApeBECHHBI) BEIYUCISIOT 110 (hopMyIie

ﬁmax
o =0

MH
Ilo crangapTy mpHHATO, YTO YCYIIKa MPONOPIIMOHAIBHA TAIEHUIO BIaKHOCTH, @ WILH. = 30%.

Kpowme Toro, nmpemycMaTpuBaeTcss BO3MOKHOCTD OIIPEEIeHUS YaCTUIHON YCYIITIKA TIPH BBICBIXaHUN
JIPEBECHHBI O HOPMAJIN30BaHHON BIAKHOCTH, paBHOU 12%.

®opmyna [Tl BEIYUCICHHS 3TON YaCTUYIHOH yCYIIKH (B %) MMeeT BU:
a —a
maox ol
5, =——-100,
amﬂx
rae a_o — pasmep (00pEM) obpasia npu Biaxknoctd W <30 %.

Koaddunment qacTuaHol ycymku:
B

I"IerH -W
OT yCyIIKH ClIeyeT OTInYaTh CMOPITUBAHUE JPEBECUHBI (KOJIIAIC), KOTOPOE MPOUCXOANT y HATPETOH
JIPEBECHHBI BCIICICTBUE YIAAICHUS CBOOOHON BOJIBI ITpH BiIaXHOCTH W > WiL.H.. BeTpedaercs kosuarnc y
JUCTBEHHBIX MTOPOJ (y0, MaHBWKYPCKHUH SICEHb U Jp.).
Ycyky IpeBeCHHBI YIUTHIBAIOT MPH PACIIHIOBKE OPEBEH HA TOCKU (IIPUITYCKU HA YCAIKY), CYIITKE
MUIOMAaTEPUAIIOB, IIITIOHA U T. JI.

Kg.
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Paz0yxanue. [loBbileHre conepKanus CBSI3aHHOM BOJIBI B IPEBECHHE MPHU €€ BBIICPKUBAHUHU BO
BJIaYKHOM BO3JYX€ WJIM BOJE COIIPOBOXKAAETCS YBEIHMUCHUEM JIMHEHHBIX Pa3MepoB 1 00bEMa IPeBECHHBI —
pazOyxaHHueM.

[Ipu 3akperennn pa3dyxarmux AeTajaei U3 JpeBecuHbI (Hanmpumep KIENKH B 00uke) OyaeT BOHUKATh
JaBJieHHe pa30yxaHus, KOTOPOE 3aBUCUT OT MOPOABI, YACTH CTBOJIA, HAMIPABICHHS, TEMIICPATYPhl U
cocrapmset 0,8...3,2 MIla. JlaBnenne paz0yxanus 11 APEBECUHBI siapa Ooublie, YeM It 3a00JI0HM;
JaBJIEHHE IPU TAaHT€HIMAJIbHOM pa30yXaHHUHU IJIs JPEBECUHBI XBOMHBIX IIOPOA U TyOa MoYTH B 2 pasa
Oosblie, 4eM MpH paguaibHOM pa30yXaHHU.

Pa30OyxaHue TpeBecHHBI IPSIMO 3aBUCUT OT AMAIEKTPHIECKOM MOCTOSHHOMN JKUAKOCTH, TIO3TOMY, HAIpUMED,
KEPOCHH IOYTH COBEPLICHHO HE BhI3BIBACT pa30yXaHusl.

Pa3z0yxaHue — oTpuaTensHOe CBOHCTBO IPEBECUHBI, HO B HEKOTOPBIX CIIy4asiX OHO IPUHOCHT TOJIbB3Y,
o0ecrieyrBas INIOTHOCTh COETUHEHUH (B O0uKkax, cyaax u T. A.). C 1aBHUX BpeMEH N3BECTHA METOIMKA
packaibIBaTh KAMHH ITPHU IOMOIIH Pa30yXaroIuX OT BObI KINHBEB.

Kopobnenune npeBecunsl. 3menenne 3aganHoi ¢GopMbl MMIOMATEPUAIIOB U 3aTOTOBOK IIPU CYIIKE, a TAKXKe
BBINWJIOBKE M XpPaHEHUH HA3bIBAETCS KOPOOICHUEM.

ITonepeunas MOKOPOOIEHHOCTD 3aBUCUT OT Pa3IniAi B paJuabHOW U TAHTEHIIMAIHHON yCYIIIKE.
[ToxopoOIEeHHOCTH JOCOK M3 TaHHOTO OpEeBHA TeM OOJIbIIe, YeM OIIMKE K CepIIIleBUHE PACTIOI0KEeHa JOCKa.
[TpononpHast MOKOPOOICHHOCTh BOZHUKACT U3-3a Pa3IMUMi B YCYIIKE IO JAJMHE BOJIOKOH. [lokopoOieHHOCT
M0 KPOMKE BCTPEYAETCsl, HATIPUMEP, Y JOCOK, BKIFOUAIOIINX YYaCTKH KPEHEBOM (TIOPOK JIPEBECHHBI) T
MIPUMBIKAIONIEH K cepAlleBUHE MOJIOAO0N (FOBEHITLHON) IPEBECHHBI, KOTOPBIE 001aIal0T OONBIIEH YCYIITKOMI
BJ10JIb BOJIOKOH, YCM HOpMaJIbHAaA APCBCCUHA. KpBIJ'IOBaTOCTB TMOABJIACTCA y JPEBCCHUHBI C HAKIIOHOM
BOJIOKOH.

B BeIcymIeHHOM MaTepuaie u3-3a HapyLeHNUs PAaBHOBECHUS OCTATOYHBIX HANPSKCHUN POUCXOIUT
KOpOOJIeHHE PU HECHMMETPUIHOM CTpOoTaHuH ((ppe3epoBaHNN) TOCOK WM UX peOPOBOM JICTICHHM.
KopoGnenue 10cok MOKeT HaOII0IaThCs U TP PACIIIIOBKE CHIPBIX OPEBEH M3-3a HANPSHKEHUH, HMEIOIIIXCSI
B pacTyiieM JepeBe. MHoraa npruunHO KOpOoOJIeHHS TOCOK SBISCTCS HENPaBUIbHAS YKIIaJIKa UX B IITa0CIs
npu atMoc(epHOI U KaMepHOI! CyIIKe, yBIaXXKHEHHE IPH XpaHeHuu u Ap. [Ipu cymike kopoOieHue Jocok
MOYKHO YMEHBIIUTD MyTEM MPUIOKEHHSI BHEITHUX YCHIUH (OT Beca BBILIETSKAIIUX YacTel mTadens uim
IIpU MOMOIIHU ClI€IHAaIbHBIX HpI/I)KI/IMOB).

KannuispHele SBJACHUS B JPEBECHHE.

IToBepXHOCTHBIE SBJICHUS HMEIOT OOJIBILIOE 3HAUEHHE B MPOLIECCaX MPONMUTKU IPEBECUHBI C LIETTbIO
IIOBBIIICHU S 6I/IOCTOI>'IKOCTPI, OFHCCTOf/iKOCTI/I, CHMIKCHUSA TUT'POCKOIIMYHOCTH. BonsmmHCcTBO
NPONUTHIBAIOLINX BELIECTB C APEBECUHON XUMHUUECKH HE CBA3BIBAIOTCA U HA TIOBEPXHOCTHU HE
agcopbupyrorcs!

Ha rpanuiie conprkocHOBEHHS JKUIKOCTH C TBEP/BIM TeIOM oOpasyeTcs yroi cMaunBanus Q . [1o
BEJIMYHMHE 3TOTO YTJIa MOXKHO OTPEJIENIUTh XapaKkTep UX BO3MOXKHOTO B3aHMOJICHCTBUS

4 O

a3

S
S ~

5
KuakocTe RS
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DY O T L i R A A Al T T A R R Y T
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T

CB00OOIHAs TOBEPXHOCTHASI SHEPTUS KUIKOCTH CTPEMHTCSI COKPATUTh HAPYKHYIO IOBEPXHOCTH (BEKTOP
Oyr)- [IOBEPXHOCTHOE HATSDKEHUE HA TPAHUIIEC TBEPIOE TEJIO — KUIAKOCTh CTPEMHTCS COOpaTh Karuto (BEKTOP
0 T)K), Ha TPAHMUIIe TBEP/OE TEIIO — T'a3, HA0OOPOT, CTPEMHUTCS PACTAHYTh KaIlIF0 Ha MOBEPXHOCTH TeJa
(BexTOp O TI).
U3 ycnoBusi paBHOBECHS CHCTEMBI CIIEYeT:
O = Ope T Oy *COS Q,

Ecnu xpaeBoit yron 6ombie 90 °- )KUAKOCTh HE CMauMBaeT MOBEPXHOCTH TBEPIOTO Tena (BoJa Ha
napadune); ecim 0°-1oJHOE CMaYMBaHUE U pacTeKaHUE MO MOBEPXHOCTH. W MpoMekyTOYHOE 3HaUCHHUE-
OrpaHUYCHHOE CMauMBaHHUE.
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KanumsipHoe naBieHue B ciydyae MPUMEHCHUSI CMaYyUBAIOIICH ®KUIKOCTH (KpaeBol yroi Menbiie 90 ©)
JUTSI TIPOITUTKY BBI3BIBACT TOBKINIEHUE YPOBHS skukocTy B Kamuisipe (PUC, a), B mpoTUBHOM citydae
(kpaeBoii yroj 6osbiiie 90 ©) - cHKeHHEe MeHHCKa (puc, 0).

Kammmnsapaoe nasienue, Pk, ompenensercs
20
—cos (Q,
P T
G— MOBEPXHOCTHOE HATSDKEHUE KUIKOCTH, COS (Q — KOCUHYC KPaeBOIo yria CMauuBaHUs , T —paguyc
Karmusipa
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MexaHu3M JBU>KEHUS KUIKOCTH MOJ] AEHCTBUEM KAMMIUIAPHBIX CUI. PaccCMOTpUM Ha npuMepe BIIasKHOU
IpeBecHHbI (BIaKHOCTD 10 30 %), OMHUM KOHIIOM OMYIICHHYIO B CMAYHBAIOIIYIO KHUAKOCTh. Y CIIOBHO
BBIZICIIUM | PsIIT TPOBOSIINX KIETOK-COCYAOB MU TPaxeu U MPEACTABUM UX B BHJIC TIEPEXOISAIINX APYT B
JIpyra MUKpO- U MaKpOKaNWJLIAPOB C paguycamu 1 U [.
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YnpoljeHHasa cxema Kanvnnsapoe B ApeBECUHE

Kanusisipel 3amoiiHA0TCs )KUIKOCThIO. JKUAKOCTD ABMIKETCS BBEPX 3a CUST KAIMJUIIPHOTO HaBieHus Pk
MIpU OPOTUBOACUCTBUY CUJIBI TSXKECTU PQ , U JaBiIeHUIO BO3/yXa, BRIXOASIIETO U3 Kanuiiapa Ps.
AP=Pk- Pg- Ps.

MHTEHCUBHOCTH IBUAKEHUS KUJIKOCTH onpeenaercs ypaBHeHueM Ilyazeins

dV  mrd
dT  8lu
r- paauyc Kamwuisipa, | - minHa Kanui., - BI3KOCTb KUAKOCTH

JKcrepuMeHTAIbLHBIE 3HAYSHUSI CKOPOCTH JBHKSHUS: BJIOJb BOJIOKOH 30-150 MM/cyT, nornepek BosiokoH 0,2
— 6 MM/CYT.

[MoabEM >KUIKOCTH O KaNMIUIAPY MPEKpaIiaeTcs B cliydae ypaBHOBEIINBAHUS JABIICHUS B KAITMIUISAPE U
JIaBJICHUS! CHIIBI TSDKECTH. MaKCHMaJIbHYIO BBICOTY ITObEMa )KUAKOCTH MOYKHO PACCUUTATh:

5= rpg
p- INIOTHOCTD JXUAKOCTH, g-y'CKOpCHI/IG CBO6OI[HOFO ImaACHUs.
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( Paznmuunsie HCTOYHHUKH-CBCACHUA O MaKCHUMAaJIbHOI BEICOTE nmoabeMa JXKUAKOCTHU IO KAMMWIUIAPY — OT 1M a0
3 M. )I[J'I}I YCKOPCHUS IMMpoHecCa NpOMUTKHU CICAYCT NPUMCHATH MAaJIOBA3KUEC JKUAKOCTU, HAIrPEB APCBCCHUHDBI
JJIA CHHOKCHUA BA3KOCTH JKHJIKOCTH.

Tema 2.2. Cyika 1peBecuHbl. 3aBUCUMOCTh IPOYHOCTH APEBECHHBI OT BIAKHOCTH
Cymika npeBecunsl. [Ipu BbICBIXaHMM BHYTPEHHSS 30HA COPTUMEHTA (10CKH, Opyca, OpeBHa)
uMeeT OOJIBIIYIO BIaXKHOCTh, YeM MepudepruuecKie 30HblI.

TaHreHc yria HakIOHa KpUBOH, OTPAYKAIOLIEH paclpeleleHUe BIaXXHOCTH 110 TOJIIKHE, IIUPUHE
WIM JUIMHE COPTUMEHTA, HA3bIBACTCS IPaJHEHTOM BJIAKHOCTH. [Ipu BnaxkHoctn Huxke WILH.
CKOPOCTb IEPEABMKCHHS CBS3aHHOW BOABI IPONOPLMOHAIbHA TPAJMUEHTy BIAXHOCTH U
KO3(QQHUIMEHTY BIArompoBOJHOCTH. BIarompoBOJHOCTBIO — XapaKTEpPU3YeTCS  CIOCOOHOCTh
MaTepuaia IpOBOJUTH CBS3aHHYIO BOJY.

Bnara nepemeriaercst B IpeBECHHE 110 CUCTEMAM MaKpOKAIWILISPOB, 3alI0JIHEHHBIX BO3/1yXOM, U
MUKPOKaWIISPOB B KIETOYHBIX CTeHKax. [lo mepBelM — B Buae mapa, 1O BTOPBIM —
[IPEUMYIIECTBEHHO B BUJE HUIKOCTH. BiiaronpoBogHOCTE OIpeneisieT CKOPOCTh CYILKH
JPEBECUHBI U YBEJIMYMBACTCS INPHU IOBBIILICHUH TEMIEpPaTypbl BCIEACTBUE 0ojieeé MHTEHCHUBHOTO
UCTIAPEHHS BOJABI M YBEIMYEHUSI CKOPOCTH nu(dy3un mapa, a TakKe 3a CUET CHUIKCHHUS BA3KOCTH
BOJbI, IO3TOMY  KO3(QUUUEHTHl  BIArolnpoOBOJHOCTH  HUCHOJB3YIOTCS A PAcyEeTOB
NPOJIOJDKUTEIBHOCTH CyIIKH  (Oosiee MOAPOOHO TPH BBINOJIHEHUH IMPAKTHYCCKOH pabOThI
«ompezesaeHne NPoI0JKUTEIbHOCTU CYIIKH IPEBECUHBI»)

[Ipu BraxxnoctH Beilie WII.H. IpaJJUeHT BIaKHOCTH, 110 uccienosanusim I1. C. Ceprosckoro, He
olpenieNnseT CKOPOCTh IepeABMKEeHUs Boabl. Eciu apeBecMHa COOEPKHUT CBOOOJHYIO BIIAry IO
BCEMY OOBEMY COPTHUMEHTAa, B HEHl BO3MOXKHO JIMIIb TEPEIBMKEHHE CBOOOTHON BOJBI B BHJIE
KHUJIKOCTH TOJ JCWCTBUEM BHEIIHUX CHUJI (HAampUMep pPa3HOCTH TUAPOCTATHUECKOro HIIU
M30BITOYHOTO JAaBiieHUs). B aTom cinyuyae mepeaBmkeHne cBOOOAHON BOJbI OyJET OINpeneisiThCs
BOJIONPOBOAHOCTBIO (MJIM KaMJUIIPHOM NPOHUIIAEMOCTBIO) IPEBECHHBI.

C yMeHbILIEHHEM IUIOTHOCTU JPEBECUHBI KOA(P(UIUMEHT BIAronpoBOJHOCTH BO3pacTaer. Y
cocubl 1ipu Temreparype 20°C ko3 GHIMEHT BIaronpoBOAHOCTH MOMEPEK BOJOKOH paBeH 2,5-10-
10 M%/c, a y nuctBeHHuUbl — 1-10-10 m?/c. Menbas BJIarOIPOBOHOCTh SPOBOI (cCriesnoil)
JPEBECUHBI MO CPaBHEHMIO C 3a00JIOHHOHM, NpPU OJUHAKOBOM IUIOTHOCTH OOBSACHSETCA pa3zHOU
MPOHUIAEMOCTBIO KJIIETOUHBIX CTEHOK.

B pannanbHOM HampaBiieHUHM BJIarornpoBOJHOCTb HECKOJBKO OOJbIIE, YeM B TAHT'€HLUAIBHOM. Y
nopoJ ¢ IHPOKUMH Jydyamu (Oyk, ay0) oTHomIeHHe KOd(D(PHUIIMEHTOB BIArONPOBOJHOCTH B
YKa3aHHBIX HAalpaBICHUSIX COCTAaBIISIET COOTBETCTBEHHO 1,7 u 1,5, a y COCHBI C OYEHb Y3KUMHU
Jy4yamu — Toapko 1,15.

KoadduuneHT BraarornpoBOJHOCTH JPEBECHMHBI BJOJIb BOJOKOH B 15..20 pa3 Oomblie, yem B
TaHT€HIIMAJIbHOM HAIPaBJIEHUU MOMEPEK BOJOKOH.

CBOliCTBO JApeBecHHBl IE€peMeIlaTh Blary ImOJ JEHCTBHEM Mepenaga - TIpaalHeHTa
TeMIlepaTyp Ha3bIBaeTCsl TePMOBJIATONPOBOAHOCTHIO. Eciiv oqHa yacTh OTpe3ka ApEeBECHHBI
Harpera cujbHee, YeM JApyras, TO B HEM BO3HUKAET WHTEHCUBHBIN IMOTOK BJIark OT OoJyiee ropsunx
30H K 060Jjiee XOJIO/IHBIM JIaXKe B TEX CIy4asX, KOI/a X0J0JHas 30Ha OKa3bIBaeTcs OoJiee BIaKHOM.

C sBIEHHEM TEPMOBIIArONPOBOJHOCTH MBI BCTPEYAEMCSl NPU CYLIKE JAPEBECUHBI TOKaMH
BBICOKOM dYacToThl. B anextpuueckom mnone TBY papeBecMHa WHTEHCHMBHO IPOTPEBAETCS BO
BHYTPEHHUX 30HaX, B TO BpEMs KaK OKPYXXarOLINI BO3AyX U HapyXXHbIE CJIOU MaTepralla OCTarOTCs
Oosyee XOJIOAHBIMH. DTO M BBI3BIBAET MHTEHCHUBHBIM NPUTOK BJIard HM3HYTPH K IOBEPXHOCTHU
MaTepuaia.

Ecnu npesecuny narpeBath Bbimie 100° C, T. e. BbIlIe TOUYKH KUIEHHS BOJbI, TO CBOOOJHAs
BJlara BHYTPH KJIETOK U B MEXKJIETOUHBIX IPOCTPAHCTBaX MOXKET BCKunaTh. IIpu aTom naBnenue
napa BO BHYTPEHHMX 30HaX CTaHET BbIIIE aTMOC(EpPHOro, ClIeAO0BATENbHO, 00pa3yeTcs Nepenaj
JIaBJICHUH, KOTOPBIM TOTOHMT BJIary U3HYTPHU K IIOBEPXHOCTH.

Hanpspxenus, ypaBHOBEIIEHHBIE IO 00bEMY, BO3HUKAIOIIKE B IpeBeCHHE 0e3 y4acTHsl BHEIIHUX
Harpy3ok, HO B pe3y/lbTaTe€ HEOJUHAKOBBIX W3MEHEHMH 00bEMa, Ha3bIBAIOTCA BHYTPEHHUMHU
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HanpsbkeHusMu. Hampumep, 53TO  MONHBIE  CyIIWJIbHBIE  HANpsDKEHUS, IpeICTaBICHHbIE
BJIQKHOCTHBIMU, BBI3BAHHBIMU HEOJHOPOJHOCTBIO YCYIIKH, W OCTaTOYHBIMHM, KakK CIIEJICTBUE
HEOJTHOPOJHOCTH OCTaTOYHBIX JedopManuid. 3HAKU MPEICTaBICHHBIX THUIOB CYIIUJIbHBIX
HANPSDKEHUH TIPOTUBOIIONIOXKHBI, a MX anredpandeckas CyMMa W COCTaBIISIET BEJIMYUHY IOJIHOTO
CYyIIWJIBHOTO HampsbkeHus. Ha HauanbHOM 9Tame CyIIKH HaOMIOJAIOTCS  PacTSITMBalOIIMe
HANPSDKEHUS TI0 TIOBEPXHOCTH M CKMMAOIINE BHYTPH, T. K. BIQXHOCTHBIC HANpsHKEHUS OOJIbIE
OCTaTOYHBIX, BO BTOPOM NEPUOE PE3YIbTUPYIOLIUE HAMIPSIKEHHSI MEHSIOT 3HAK.

CymiecTByIOT JBa TPOMBINUICHHBIX CIIOCO0a CYIIKK JPEBECHUHBI: aTrMmocepHas, Mpu
TEMIIEpPaType OKPYXKAIOLIEH Cpelbl, U UCKYCCTBEHHAs, WM KaMepHas, Korjia TeMIeparypa MOXeT
Ob1Th 10 100°C 1 BhIILLIE.

[Ipu artmocdepHOil cCymiKe NHUIOMATEPHAOB B  INTAa0ENIX Ha OTKPHITOM  BO3JyXe
MPOJIOJKUTENBHOCTD CYIIKH UCUUCIISECTCS MECSIIaMHu.

B kamepax mnpu MOBBIIIEHHON TeMIlepaType MUIOMaTepHalibl MOXKHO BBICYHIMTH 10 Oojee
HU3KOW BIQXHOCTH WM 3HAYUTENLHO ObicTpee. Hampumep, MpOJODKUTENBHOCTh CYIIKH JIOCOK
tonmuuHoM 40 MM BnaxkHocTbro 60% no BraxHoctH 12% cocrtaBuser 3...4 cyr. Ilpu kamepHoii
CYIIIKE MPOUCXOJIUT YCYIIKAa TPEBECUHBI, T. €. YMEHBIICHUE JTUHEHHBIX pPa3MepoOB B PaguaIbHOM
HarnpaBjaeHuu Ha 3-7%, a B TaHreHnuaibHoM — Ha 8-10%, Bmoas BosokoH — 0,1-0,3%. IlonHas
o0BwEMHas ycymka coctasiser 11-17%.

CBOHCTBO TepMOBJIATONPOBOAHOCTH JIPEBECHHBI HEOOXOAMMO YYUTHIBATh MPHU MPOBEACHUU
CYIIIKH B KaMmepax (TepMOBIIaroo0padboTKa B pa3IMyHbIe IEPHOJIbI CYIIKH JPEBECUHBI C PA3TUYHBIM
HazHayeHweMm). Tak, B HayallbHBII MEpUOJ Tpolecca IMpH MPOTrpeBe JPEBECHHBI BIara,
HaxoJAIIAsACs B HAPYXHBIX 30HAX, HArPEBACTCs CHJIbHEE, YeM BO BHYTPEHHHUX, M 3TO BBI3BIBACT
JBUKEHHE €€ CHAPYKU BHYTPb. Ecnu mpu 5TOM He 3aMeUIUTh BIArooTavy ¢ MOBEPXHOCTH, TO
Hapy>KHBIE CJIOM TEPECOXHYT M MOTYT pactpeckarbcs. [loaTomy mporpeBath ApEeBECHHY HYKHO
00s3aTeNbHO MPU BBICOKOH OTHOCHTENBHOM BIIQKHOCTH BO3AyXa B CYIIMJIIBHOM IPOCTPAHCTBE,
4yTOOBI CBECTH BJIAro0T/Aauy K HYIIIO.

TemoBble  CBOWCTBA  JPEBECHHBI — O3TO  TEIJIOEMKOCTh,  TEIUIONPOBOIAHOCTH,
TEMITEPaTypPOIPOBOTHOCTb.
TennoéMKoCcTh — CTOCOOHOCTH JIPEBECHHBI AKKYMYJIHPOBATh TEIJIO0. 3a MOoKa3aTellb TeII0eMKOCTH
MPUHSATA YACJIbHAS TEIUIOEMKOCTh C — KOJUYECTBO TEIUIOTHI, HEOOXOAMMOE JJi HarpeBaHus 1 Kr
Mmacchl ApeBecunbl Ha 1°C. Ona u3mepsiercs B kJx/(kr-rpan).
Cyxas 1peBecHHa MpeACTaBIsIeT cO00M TPEeBECHHHOE BEIMIECTBO M BO3IYX, MMPUYEM MACCOBAs JIOJIS
BO3/lyXa B Hel He3HauuTenbHa. [103TOMYy TEmIOEMKOCTh CyXOH IAPEBECUHBI MPAKTUYECKU paBHA
TETJIOEMKOCTH JIPEBECHHHOTO BEIIECTRA.
VenpHas TEMI0EMKOCTh APEBECUHBI MPAKTUYECKU HE 3aBUCUT OT MOpoAsl U npu Temneparype 0°C
J1s1 aDCOTIOTHO CyXO# peBecuHbl paBHa 1,55 kJIx.
C NoBBILLIEHUEM TEMIIEPATYPbI YAEIbHAS TEIUIOEMKOCTh HECKOJIBKO BO3PACTAET U MPU TEMIIEPATYPE
100°C yBenuuuBaercs npumepHo Ha 25%. Ilpu yBnakHEHUM JpeBECHHBbI €€ TEMI0EMKOCTh
YBEJTUYUBACTCSI.
Termon3osust ApeBECUHBI, BCIEACTBUE €€ MOPHUCTOCTH, O4eHb Xopomas. Tak 1 ¢cM cocHOBOM
JPEeBECUHBI Ma€T TaKyr0 TEIJIOM3OJAINI0, Kak 16 cM OeToHa wiu 5,1 cM Kupruya, a o CTOUMOCTH
paccMaTpuBaeMbIii MaTepuall 3HAYUTENBHO jemeBie. Kpome Toro, CTeHbl W3 JepeBa MOTYT
«HAKallMBaTh» TEIUIO U PACHpeNeNaTh €ro Mo BCeMY O0BheMY MOMEIICHHS, YTO OYeHb Ba)KHO B
3UMHHN EPHUO/I.

[Ipoiecc mepeHoca Temjga B JPEBECMHE XapaKTEpU3YyeTCs ABYMs I[OKa3aTelsIMU —
KO3 HUIIMEHTOM TEIUIONPOBOJAHOCTH U KOAG(UIIMEHTOM TeMIIepaTypONpOBOIHOCTH.

KoadduiimeHT TeminonpoBOJHOCTH UWCICHHO paBeH KOJIUYECTBY TEIUIOTH, KOTOPOE
MIPOXOANT B €IUHUILY BPEMEHHU Yepe3 CTCHKY U3 JIPEBECHHBI IUIOMIAAbI0 | M° ¥ TOMMHOM | M npu
pPa3HOCTU TEMIIEpaTyp Ha MPOTUBOMNOJIOXKHBIX CcTOpoHax cTeHKH B 1°C. OH wu3MepsieTcs B
Bt/(m'rpan) unu Br/(M-K).

Koadduiment TtemmepaTyponpoBOIHOCTH (MZ/C) XapaKTEpPU3yeT CKOPOCTh H3MEHEHUs
TEMIEpaTypbl JIPEBECHUHBbI MpH €€ HarpeBaHUU WM oxJaxaeHuu. OH ompenesiseT TEelIOBYIO
WHEPIUOHHOCTh APEBECUHBI, T. €. €€ CIIOCOOHOCTh BEIPABHUBATH TEMIIEPATYPY.
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3aBUCHMOCTD IIPOYHOCTH OT BJIA)KHOCTH.

[TpodHOCTHBIE XapaKTEPUCTUKU JIPEBECHUHBI ONPENENAIOTCS CISAYIOINMH (PaKTOpaMu:
- BIQXKHOCTh

- IJIOTHOCTH

- TeMIeparypa

-KUCJIOTHI, I1E€JI0YH, Fa3bl

-pedHas U MOpcKas Boja.

BJIAXKHOCTSD. Ilpenen npoyHoCcTH Ipu cxkaTuu BoJib U nonepek BoiokoH CHIDKAETCSH ¢
MOBBIIICHHEM BIIaxkKHOCTH. Ha mpounocTs Biusier Toibko CBA3AHHAS Bnara, T.e. BIaXKHOCTh
BBIIIIE TIPEZieia HACHIIEHUS KJICTOYHBIX CTEHOK HE OKa3bIBAeT BIMSHUS HA MPOYHOCTh - MOAPOOHO
paccMaTpuBaliM Ha MPAKTUYECKOW paboTe MpH BHINOJHEHUH PAacueToB Ui PA3JIUYHBIX MOPOA
JIPEBECHUHBI.

B ycioBusix MeNJIEHHOIO HArpyK€Hus TMpU TPOBEICHUU PEOJIOTMUYECKUX  HCIBITAaHUM
HAOJIOJIaeTCsl  aHAJIOTMYHAsl 3aBUCHUMOCTb-IIOPOYHOCTb CHMIKAETCSl KakK IIpU  I[OBBIIICHUU
TEMIEPATYphl, TaK U MPU MOBBIIICHUH BIKHOCTU. [Ipy AIMTETHHOM BO3/IEHCTBUU MOBBIICHHONH T
B JIPEBECHHE NPOHMCXOJAT HEOOpaTUMbIe OCTATOYHBIE H3MeHeHHs. [ maporepmuueckas oOpaboTka
JPEBECHUHBI Tepe/l CTPOTaHWEM W JIYIIEHHEeM — IMpoIapuBaHUE W MPOBapUBAHUE IS YBEIHMUCHUS

ne(OpPMAaTUBHOCTH TaK)KE CHIDKAET MPOYHOCTHBIC MOKA3aTEeIH. Huskue Ttemneparypsl
(npeBecuna 3aMoposkeHa mpu BIAKHOCTH 30 %) OKa3bIBAIOT TOJIOKHUTEIHHOE BIIHMSHUE Ha
NPOYHOCTh TPU CKATUH, HM3TUOC W CKAIBIBAHHM. YJIapHas BSA3KOCTh - C  I[OHIKCHHEM

TEMIIepaTypbl MOHWXAaeTcsl. MOy ynpyrocTH NMpU MOHMWKEHUH TEMIEPaTyphl YBEIUYHBAIOTCS.
[IpuunHa- MOBBIIIEHHE TPOYHOCTH CTEHOK KJIETOK 3a CYET 00pa30BaBLIETOCS JIbIA.

[lnoTHOCTH =~ Ha TIIOTHOCTH JApEeBECHHBI CYIIECTBEHHOE BIHUSHHE OKAa3bIBACT COJICPKAHHE
no3gHeld  apeBecuHbl. C yBeNIMYEHWEM [OJIM MO3IHEH JPEBECHHBI PACTET M IUIOTHOCTb, U
IPOYHOCTh. DKCHEPUMEHTAJIBHO YCTAHOBJICHO TMPENEIbHOE MHHUMAIBbHOE W MAaKCHMalbHOE
KOJIMYECTBO TOJMYHBIX CJIOEB Ha | CM, MpH KOTOPHIX HaOMIOJAeTCsl MaKCUMallbHAs MPOYHOCTb.
Hampumep, y nuctBenHunbl cubupckoid MakcuM. 30, y cocHbel —oT 3 110 25,y nyba-He 6onee 12, y
scens-He Oonee 10. B 1menom, MOXHO MOJb30BATHCS KOPPEISILMOHHBIME yYpaBHEHUSAMHU NPSMON
mvaAn ( ipu 15 % BIaXKHOCTH UMEOT BU: JUIS IPEBECUHBI COCHBI

Oex=-10,5+0,11p15 ;0 us=-19,5+0,2p 15
HAIMYAE TECHOM CBS3M MEXIY OTHEIbHBIMH MEXaHWYEeCKHM CBOWCTBAMH TIO3BOJISIET
ONTUMHU3UPOBATh  KOJMYECTBO MOKa3aTesel, OINpelessseMbIX MPU KOHTPOJIBHBIX MCIBITAaHUIX.
OnpenensioT MJIOTHOCTh 00pPa3loB, NMPOYHOCTH MPH CKATHH BAOJb BOJIOKOH, BO3MOXKHO
JIOTIOJTHUTEIBHO- MIPeiell OPOYHOCTHU MPH CTATUYECKOM HU3THO€, MPHU CKaJIbIBAHUH BIOJb BOJIOKOH
U YIapHYIO BS3KOCTh
Pa3BuBaeTcs HanpaBiieHHe, CBA3aHHOE C HEpa3pyIaIIMMU CIOcO0aMH OIpeIesIeHUs] TPOYHOCTH.
[TOTHOCTh MOKET CITY)KHTh TAKHM ITOKa3aTeIeM, TOJIBKO P OTCYTCTBHH MTOPOKOB.
JpeBecuHa o0nanaeT OYeHb OOJBIION M3MEHYMBOCTHIO CBOWCTB M CIUIOUIHOM MOIITYYHBIN
KOHTPOJIb TTO3BOJIUT COKPATUTH HEONPABIaHHYIO OTOPAKOBKY IMPH BU3YaJILHOW COPTHPOBKE. DTO
CHJIOBasi COPTHPOBKA, OTIPEJIeNIAIONIas MOKa3aTeNu KECTKOCTH JPEBECUHBI-MOAYIN YIPYTOCTH MPU
CTaTUYECKHUX W JIUHAMHYECKUX Harpyskax. J{Jis omnpeneneHus: ATMHAMUYECKOTO MOIYJIS ITOJIb3YIOTCS
yapTpa3BykoM. C MNPOYHOCTBIO CBSi3aHA CKOPOCTh PAaCIpPOCTPAaHEHHs YJbTPa3BYKOBBIX
UMITYJIBCOB.

Temmeparypa: cymka ApeBeCHHBI B Kamepax IMPH BBICOKOW TeMIieparype, ¢ HCIOJIb30BaHUEM
MEPErpeToro napa MPUBOAUT K MaJE€HUIO TPOYHOCTH.(B nipeaenax 1-12 % ). IIpu ogHOBpeMeHHOM
BO3JICUCTBUHM TEMIEPaTyphl M BIAKHOCTH HAOIIOMAETCS CleAylomas KapTuHa: (mpumep
CHHEPIMYECKOr0 BO3JACHCTBUA) CHUKEHNE TPOUYHOCTH

KHUCJIOTHI, HIEJIOYU U T"'A3bI

KoHlleHTpupOBaHHbBIE KHUCIOTHI, LIEJIOYM MPU BO3JIECUCTBUM HA KOMHATHO-CYXYIO JPEBECUHY
MOYTH BABOE CHUKAIOT MPOYHOCTh. JIMCTBEHHBIE MOPOABI O0Jiee YSI3BUMBI.

Oxkcubl a30Ta U CEphI MPU JUTUTEIILHOM BO3ACHCTBUU MEHSIOT LIBET U MOCTENEHHO pa3pylIaloT e€.
VYBenuueHre BIaXHOCTH YCHUIIMBAET ATOT mporiecc. CMONKMCTBIC TOPOIbI O0JIee CTOHKHE.

29



BJIMSIHUE PEYHOM U MOPCKOM BOJIbl TormiskoBasi ApeBeCHHA U 3aTOIUICHHAS HA KOPHIO
o0ajaeT HECKOJbKO TOHIKECHHBIMH MoKa3zatensmMu  npouHoctd (10-30 %). VYeenuuenwue
MPOIOJDKUTEILHOCTH TPEObIBAaHHUS B BOJIC YMEHBIIACT MPOYHOCTh W M3MEHsET 1BeT. JlyOusbHbIe
BEIIIECTBA BBIMBIBAIOTCS M COEAMHSIOTCS C COJISIMHU KeJie3a, MpuaaBas Oojiee TEMHYIO OKpPAacKy.
[TpoBeneHne MEXaHWYECKUX HWCIBITAHHN TO3BOJISCT IOJIYUYUTh JAHHBIC, KOTOPHIC CPaBHUBAIOT
TOJILKO CO CIIpaBOYHbIMU! MoOpCKasi BOJIa pe3KO CHIKAET MPOYHOCTD 32 KOPOTKOE BpEMS.

Pa3nen 3. Daexrpuyeckune v ONTHYECKHE CBOMCTBA APEeBECHHBI
Tema 3.1. Di1eKTPOIPOBOAHOCTE IPEBECUHEI, CBA3b C BIAKHOCTHIO

DIEeKTPONPOBOAHOCTE, T. €. CIIOCOOHOCTH MPOBOJIUTH SJIEKTPUUECKUN TOK, HAXOJIUTCS B
00paTHOM 3aBUCUMOCTH OT JIEKTPHUECKOTO COMPOTHUBIICHUS, 3TO MOKA3bIBAIOT M MHOTOUUCIICHHBIC
HCCJICIOBAHUSI SJICKTPUUECKUX CBOUCTB JIPEBECHHBI.

CymecTBYIOT MOHSATHS TOBEPXHOCTHOTO U 00BEMHOTO COTIPOTUBIICHUS, KOTOPBIE B CYMME Jaf0T
MOJIHOE COMPOTHUBIIEHHE 00pa3la APEBECUHBI, Pa3MEIIEHHOTO MEXAY ABYMsI SJICKTPOIaMH.
OO0BEMHOE CONPOTHUBIICHUE XapaKTEPU3YET MPENATCTBHAE MPOXOKACHUIO TOKA CKBO3b TOJILY
o0pa3slia, a MOBEPXHOCTHOE — MO MOBEPXHOCTH.

Haubounpniee 3HaueHne sl XapaKTEPUCTUKH 3JIEKTPOIIPOBOIHOCTH MaTepHUaia UMEET MEPBbIil BT
COTPOTUBIICHUS, IIOKA3aTeNIeM KOTOPOTO CIYXKHUT YAIbHOE 00bEMHOE COTPOTUBIICHUE Py,
uMeroIee pazmMepHocTs OM:CM M YHCIICHHO PaBHOE COITPOTHBIICHUIO TPH MPOXO0XKICHUH TOKA Yepe3
JIBE TIPOTUBOIIOJIOXKHBIEC TPaHU KyOuKka pazmepamu 1x1x1 cM U3 JaHHOTO MaTepuana (ApeBECHUHBI).
[To 3Ha4eHUsIM 0OBEMHOTO COITPOTHBIICHUS IPEBECHHA OTHOCHTCS K AMIJIEKTPUKAM (py =
108...1017 Om-cm).

HccnenoBanus mokas3aiy, 4To cyxXas JpEeBECHHA IJI0X0 MPOBOAMT TOK, HO C MTOBBIIICHUEM
BJIAKHOCTH €€ conpoTuBiieHHe yMeHbl1aercs. CocHa mpo BiaxHocTH 0 % obiagaer yaeabHbIM
0GBeMHBIM conpoTBieHreM 2,3* 10%° Om*cwm, a pu Baxkrocti 20 % - 3¥10° Om*em.

CHuxeHue MOBEpPXHOCTHOTO COMPOTUBIICHUS IPOUCXOUT IIPU YBEIHMUEHUH BIAKHOCTH.
Hampumep, npu yBenndyenuu BiaxHocTi Oyka ot 4,5 10 17% noBepXHOCTHOE 3JIEKTPUUECKOe
COIIPOTUBIICHUE YMEHBIIAETCS C 1,2-1013 o 110" Om-cm.

Kpome Toro, B pe3ynbTare HCCIeJOBaHUH YCTAHOBJICHO, YTO CHUIKEHHUE JIEKTPUIECKOTO
COIIPOTHUBIIEHUS IPEBECUHBI IPOUCXOUT NPU €€ HarpeBaHUU, OCOOCHHO MpH €€ HU3KOM
BIaXHOCTH. Tak, yBenuueHue temneparypsl oT 20 10 94°C cHukaeT conpoTHBIEHHE aOCOIIOTHO
cyxoi npesecunsl B 1000000 pas.

DJIEeKTpUIeCcKOe COMPOTUBIICHUE IPEBECHHBI BJIOJIb BOJIOKOH MEHBIIIE B HECKOJIBKO pas3, 4eM
norepéK BOJIOKOH M YMEHBIIAETCS TPU YBEIWYCHNUHN BIaxHOCTH. Cyxas IpeBecHHa HMEEeT OUY€Hb
MaJlyto 3JI€KTPOIIPOBOJIHOCTS, T. €. OOJBILIOE COMPOTUBIIEHHE.

DJeKTpuvecKas IpOYHOCTh IPEBECHHBI UMEET 3HAYCHUE TP OIIEHKE IPEBECHHBI KaK
AIIEKTPOU30JIUpYIOILero Marepuaia. Ilokasarenem J1eKTpUUECKOW IPOUHOCTH CITYKHUT
HaNpsHKEHHOCTH MIIEKTPUYIECKOTO TIOJIS B ApeBecrHe Enp, paBHAs OTHOIIEHHUIO MPOOHBHOTO
HaNpsDKEHUs K TONIIMHE MaTepraina, KB/MM.

DJeKTpuvecKast IPOYHOCTh JIPEBECUHBI HEBBICOKAS M 3aBHCHUT OT ITOPOJIBI, BIAKHOCTH,
TEMIIepaTypbl ¥ HalpaBJIEHUS BOJIOKOH .

J1J1s1 TIOBBIMIEHHSI AIEKTPHUYECKON MTPOYHOCTH IPEBECHHBI U CHIIKECHHUS DIIEKTPOTIPOBOTHOCTH
IIPY UCTIOJIb30BAaHUH €€ B KaUeCTBE U30JIATOPA MPOU3BOIAT MIPOMUTKY TPAHC(POPMATOPHBIM MACIIOM,
napauHOM, HCKYCCTBEHHBIMU CMOJIaM

JlpeBecuHa, HAXOIAIIASACS B IEPEMEHHOM BJIEKTPUUYECKOM T10J1€, IPOSIBIISIET CBOU TaK Ha3bIBaeMble
ANDJIEKTPUYECKHEe CBOHCTBA, KOTOPBIE XapaKTEPHU3YIOTCS IBYMsI TOKA3aTEISIMHU:
JURJIEKTPUYECKOM MPOHUIIAEMOCTBIO € U TAHTCHCOM YTJIa AUAJIEKTPUUECKUX MOTeph tgd,
OTIPEIEISFOIIIUM JIOJTI0 TIOJBEIEHHON MOIITHOCTH, KOTOpAsi BCIICACTBUE TUTIOIBHON TTOSIPU3AIIIH
JIPEBECHHBI MOTJIOLIAETCS €10 U MPeBpalaeTcs B TemIoTy. [Ipu 3ToM BEKTOp TOKa onepekaeTr
BEKTOp HAIPSHKEHUSI Ha HEKOTOPBIN yroJi, MeHbIni, 4eM 90°. YToi d, JOTOMHSIOMUN Yoy CIBUTa
¢a3 10 npsAMOro, 1 Ha3bIBAETCS YITIOM AUAIEKTPUUECKUX MTOTEPb.

UYewm Oombllie paccenBaemMasi MOIIIHOCTh, TEM OOJIBIIIE YTOJI O.

30



C  mNOBBIIIEHMEM  BIQXKHOCTM  JPEBECHHBl  JUAJIEKTpUYECKas  MPOHUIAEMOCTb
YBEIUYMUBACTCS, T. K. € BOAbI paBHsieTcs 81. [Ipu MOCTOSIHHON BIa)KHOCTH JPEBECHHBI YBEINUCHUE
YacTOThI TOKA MPUBOJUT K CHIXKEHUIO IUNIEKTPUUECKON IPOHULIAEMOCTH.

Tanrenc yrima AUAICKTPUYECKUX TIOTEPh JPEBECHHBI 3aBHCUT OT €€ IUIOTHOCTH U
temneparypbl. T. K. IOTepu B JAPEBECMHHOM BEILECTBE 3HAYMUTEJIBHO BBILIE, YEM B BO3JYyXE, C
YBEIIMYEHUEM IUIOTHOCTH JPEBECHHBI tgd Bo3pacTaeT, tgd BIOJb BOJIOKOH IPUMEPHO B 2 pasza
Oonblie, 4yeM MoHepék (pa3HuLa MEXIy TAaHIMCHUMAIbHBIM W PpaJHalbHBIM HaIlpaBJICHUEM
NpakTUYeCcKH He HaOmoaaercs). [loBbIeHne YacTOTHI BIUSET HA BEIMYHUHY tgo.

IIpu BoznerictBum Ha npeBecuHy CBY (cBepxBbicokux uactoT), Hampumep f = 1010 I'm,
HaOJI0aeTCsl TOBBIICHHE TEeMIIEpaTyphl 00paslia, MOITOMY JaHHOE SBJICHHE HCIIOJIB3YeTCsS B
npoleccax CyUIKH, CKJICUBaHUs, IPOIUTKU U JP.

IIpu pacuére cylnIbHBIX YCTAaHOBOK, IPUMEHSIIOIIMX MUKPOBOJIHOBYIO CylIKY B nojie CBY
(IMAIEKTpUYECKas CyIKa), UCIONB3YIOT K03 dumueHT notepb: K = €1tgd, mokazarenb, KOTOPbIi
MO’KHO OIIPENEIUTh Ha OCHOBAHUHU KaJOPUMETPUUECKOTO U3MEPEHHUSI MTOTII0OAEMON MOIIHOCTH. OH
YBEJIMYMBAETCSI €  IOBBIIIEHUEM  BJIAKHOCTH W Temmeparypbl. IIpoloiKUTEnbHOCTH
TVDJICKTPUIECKOM CYIIKH B ECATKU pa3 MEHbIIE aTMOC(HEpPHON 1 KOHBEKTUBHOM.

SIBiieHNe 3JIEKTPOMArHUTHOM MHIYKLIMH, Il 3.1.C. MHIYKIMHU BO3HHUKAET B CETKE M3 CTalu,
TaKXKe HCIONB3YeTCs JUIA CYIIKA JpeBecHHbl. OIHAKO 53TOT BHJ CYHNIKH HMEET BBICOKYIO
ce0eCTOMMOCTh M HEYJIOBJIETBOPUTEIbHOE KauecTBO (OoJiblMEe BHYTPEHHHME HANpsOKEHUs H3-3a
HEOJHOPOAHOCTH MPOCHIXaHUS IPEBECHUHBI).

B cnyuae cymku JOpOorux MaTepuanoB U 3arOTOBOK M3 TPYIHOCOXHYLIMX MOPOJ JAPEBECHHbI
6onee 3(h(HEeKTUBHO HCIOIB30BaTh KOMOWHUPOBAHHBIE KOHBEKTHBHO - TUDJIEKTPUYECKYIO H
BAaKyyMHO-IM3JIEKTPUUECKYIO CYIIKM. 3a c4éT HarpeBa JapeBecuHbl B noje TBY nmocrurarorcs
HE3HAaYUTEeNbHbIE Mepenaibl TeMueparyp no ceueHuro (2-5°C), HebobI10# nepenaj] BIaKHOCTH 10
TOJIIIMHE MaTepuaia, Mpu MOHWKEHHOM JaBJIEHUM KUIIEHHE BOJIbI B IpEBECHHE HAOJIOaeTcs Mpu
6osee Hu3KUX, ueM 100°C, Temneparypax, 4To TaKkKe CIIOCOOCTBYET COXPAHEHHIO KauecTBa.

MeTobl U3MepeHHs BIaKHOCTH 3a4acTylO CBsI3aHbl C 3JIEKTPUUYECKUMHU CBONCTBAMU JIPEBECHUHBI.
Hampumep, y KOHAYKTOMETpUYECKUX 3JIEKTpOoBIaromepoB Mapok 9B-1, OBA-1, DB-2K paboueii
YaCThIO SBJISETCS JIATUUK, IPEACTABISIIOMUN cO00H pyUKy ¢ TpeMs METAIUTMUECKUMH UTJIaMH U C
MOJBEIEHHBIMU K HAM DJIEKTPOIPOBOAMH, KOTOPHIE COSIMHEHBI ¢ IPUOOpOM. PyKosITKY €
UTOJIKAMHU JaTYMKa BKaJIBIBAIOT WM 3a0KMBaOT B OOKOBYIO (HE TOPIIOBYIO) MOBEPXHOCTh 00paslia
TaK, YTOOBI UTOJIKA OBUTH HANPaBIIEHBI BJIOJb TOJUYHBIX CJIOEB APEBECHHBI. 3aTEM ITyCKAIOT TOK,
HOJ IeHCTBHEM KOTOPOTO CTPEJIKa U3MEPHUTENS CONPOTUBIICHUS Ha 1IKaie mpubopa ( Ha Juciiee)
MOKaXeT BJIAXKHOCTH JIPEBECUHBI B IpolieHTaX. BiaxkHocTh onpenensiercs Ha riamyoune 10 mwm.

JIOCTOMHCTBA U3MEPEHUS BIAXKHOCTH HJIEKTPOBIATOMEPOM — OIIEPATUBHOCTH U
OBICTpPOTa ONpeAeNeHUs] BIAXHOCTH U BO3MOXHOCTh NPOBEPKH BIAKHOCTU JiIeCOMaTepHana WIn
U3JIeNUs U3 IPEBECUHBI JII0O00TO pa3mepa.

HenocraTtkamu SIBISIFOTCS: ONpENENIEHNE BIIAXKHOCTU TOJIBKO B MECT€ KOHTAaKTa JaTuuKa C
JPEBECMHON M OYeHb HEBBICOKas TOYHOCTh M3MepeHus. Ilpu BraxkHoctH 10 30% morpemHocts
nu3MepeHus cocrapiseT +1,5%, a mpu BraxHOCTH ApeBecuHbl 6osiee 30% — emé BhIIe.

M3BecTHBI TaK)K€ eMKOCTHBIE 3JIEKTPOBIIArOMEPHI, B KOTOPBIX MO EMKOCTH
KOHJIEHCATOpa C JUAJIEKTPUKOM W3 JIPEBECHHbI, B CPAaBHEHMM C EMKOCTBIO TaKOIo K€, HO
BO3AYIIHOTO KOHJEHCATOpa, CYIAT O IUAJIEKTPUYECKON MPOHUIIAEMOCTH JIPEBECHMHBI, KOTOpas
3aBUCUT OT BIIQXKHOCTH; WHAYKTHBHBIE DJIEKTPOBIATOMEpPHI, B KOTOPHIX O BIAKHOCTU CYIAT IO
UHAYKTUBHOCTH KATyIIKM CaMOMHAYKIMH WM JOOPOTHOCTH KOJIe0aTeIbHOro KOHTypa C
CepACYHNKOM W3 BIQXKHOW JPEBECHHBI;  PaJAMOYaCTOTHBIC BIIATOMEPHI, KOTOPBIE H3MEPSIOT
JTURJIEKTPUYECKHE TIOTEPH, 3aBUCSIIUE OT BIAXKHOCTHU JIPEBECUHBI U JIP.

[TponuTKka IpeBECHHBI PA3IMYHBIMH BEIIECTBAMU W3MEHSET DJIEKTPUYECKHE XapaKTePHCTUKU
JPEBECUHBI: MHUHEpAJbHbIE AHTUCENTUKU (XJIOPUCTBIA ILMHK) — YMEHbBINAET YJeNbHOE
conpoTuBiieHue; mnapaduH, onvda U HCKYCCTBEHHbIE CMOJBI — YBEIUYHMBAIOT 3JIEKTPUUECKYIO
HPOYHOCTb.

[Ipsmoil be303neKTprYecKUil 3PPEKT - sABIEHUE BOSHUKHOBEHHS AIIEKTPUUYECKHX 3apsiioB MOJ
JIeCTBUEM MEXaHWYECKUX HANPSHKEHUH Ha MOBEPXHOCTH AMAIEKTPUKOB (HalmromaeTcs y KBaplua,
TypMaJliHa, CETHETOBOW CONM M Jp.) U M3MEHEHHE pa3MepoB oOpa3la IoJ BO3JIEHCTBHEM
AIIEKTPUUYECKOTO T0JI1 — 0OpaTHBIN Mbe30o3yieKTpudeckuii 3 dexr (kBapiy u Ap.) ObUTI0 0OOHAPYKEHO
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U y_cyxoii_apeBecudbl (B. A. BaxeHoB) . [Tpu yBenuueHuu BiaxxHOCTU A0 6-8% >ddekT
ucYe3aer.
[Tpuuém, Hanbombiwmii 3P ekt HaOII0 AN TP HATPYKEHUU PACTSHDKCHUEM U CKATHEM, €CITH
Harpy3Ka CoCTaBlisiia ¢ BOJIOKHaMu yrod 45°. Harpysku BIo7b BOJIOKOH 3¢ (eKTa He Aaf0T.

C yBenmuenueM Temmepatypsl 10 100°C nmokazarenu 3¢ dexTa yBeITnInBarOTC.
[Tpu yBemMUEeHUN MOJYJISl YIIPYTOCTH Y IPEBECHHBI YPPEKT MEHBIIIE.

IIse30nnekTprueckuii 3O dekT (IpsIMO M 00OPATHBIN ) MOKHO UCIIOIL30BaTh UISI UCCIIEI0BAHUS
TOHKOM CTPYKTYPBI M KOHTPOJISI CYXOU APEBECUHBI Hepa3pyuaomumu eé memooamu, Ojis
KOJIUYEeCB8EHHOU OYEHKU OPUEHMAYUU 80JIOKOH YeILII0I03bl, OYEeHKU AHU30MPONnUYU HaTypalIbHON
JPEBECHUHBI M UHBIX JIPEBECHBIX MaTEPUATIOB

Tema 3.2 Onrtuueckue cBoiicTBa ApeBecuHbl. KOMOpUMETpHUYECKHE XapaKTePUCTHKH.

B nekuuoHHOM MaTepuane MpeIycMOTpeH MpocMoTp mnpe3eHTanun «Tekcrypa
JPEBECHUHBI PA3ITUIHBIX TTOPOJIY.

Bunumoe cBeToBOe M3Iy4eHHE OXBAThIBAET YAaCTh CIIEKTPA 3JIEKTPOMATHUTHBIX KOJeOaHUIl C
mmHamu BostH ot 0,76 1o 0,4 mxm. ( 760-400 HM) JlpeBecHHA MOTIJIOIIAET MAArOIICe
CBETOBOE H3JIyYCHHE ONTHUYECKOr0 Juana3oHa H30MpaTelbHO. CaeroBble Jyud 00J1aqaloT
3HAYUTENBHO OOJbIICH MPOHUKAMOIIEH CHOCOOHOCTBIO, 4YeM HWH(]pakpacHble, M MOTYT OBITh
UCIIONIb30BaHbl ISl OOHAPYKEHUSI CKPBITHIX JAe(PEKTOB BHYTPH JPEBECHHBI HWIIM JAPEBECHBIX
MatepuanoB (danepsl W 1Ap.). PaccemBaHuWe CBETOBBIX JIy4eld MPOUCXOTUT B CTPYKTYype
JIPEBECUHBI M COMPOBOXAAET MPOLIECC IMOTIOMICHUSI. UyBcTBUTENbHAS MpUEMHAs amnmaparypa
MO3BOJIICT 3a(PUKCUPOBATH JIydH CBETA, MPOIIEAIINE 4Yepe3 oOpa3ibl IPEBECHHBI OCHHBI, COCHBI,
€M TOoJIIL. 710 35 MM, O6epé3bl — 10 15 mm.

OTpaxeHue - TIPY MMAJICHUH ITyIKa CBETOBBIX JIy4eH Ha MMOBEPXHOCTh JPEBECHHBI YaCTh MMOTOKA
orpakaerca. OT CHEKTpaTbHOTO COCTaBa OTPAKEHHOTO €0 CBETOBOTO IIOTOKAa 3aBUCHUT
oTpeeIEHHOE 3pUTETBHOE ONTYIIICHUE, HA3hIBAEMOEC [IBETOM.

H3mepsiss ”HTEHCUBHOCTh OTPaXEHHOTO CBETOBOI'O MOTOKA, MOXHO CYIUTh O JIPEBECHOMN
MopoJie, Ka4eCTBE TMOBEPXHOCTH W HAIWYUHM TIOPOKOB, M3MEHSIIOIIMX OKPACKy IpeBecHHBI. [loj
OJIeCKOM JpeBeCHMHBI TMOHUMAIOT €€ CIIOCOOHOCTh HAMpPaBIEHHO OTPakKaTh CBETOBOM TOTOK.
HaunbGonpmmii 6yeck HaOMr01a€TCsl MPU OCBEUICHUM 3€PKAJBHBIX, T. €. MOYTH MJI€ANbHO TJIaJKUX
MOBEpXHOCTEH. B oTnM4Me OT HUX, MAaTOBBIC MOBEPXHOCTU, UMEIOIINE OJHOPOIHBIE HEPOBHOCTH,
OTPaKAIOT CBETOBOHM MOTOK AU(QY3HO, T. €. PAaBHOMEPHO BO BCE CTOPOHBI. [IOBEpXHOCTH aaxke
CaMbIM TILATENBHBIM 00pa3oM 00pabOTaHHOW ApPEBECUHBI MPUOTIIKAIOTCS K MAaTOBBIM M MOTYT
XapakTepu3oBaTbes K03 unrenToM quddy3Horo orpaxkeHus (6emTu3HOMN).

Ecniu Ha mnpomonpHBIX pa3pe3ax APEeBECHHBI BCTPEUAIOTCS YYACTKH CO CPaBHHUTENBHO
HEOOJBIIMMHA  CTPYKTYPHBIMH ~HEPOBHOCTSIMH, TO TIOSIBJISIFOTCS OJMKH, OTCBETHI. TaKoi
CIIOCOOHOCTBIO 00NIAI0T CEepALICBHHHBIC JTYYM Ha PaJHMalbHBIX pa3pe3ax (packoia JIPEeBEeCHUHBI
KJI€Ha, TIaTaHa, Oyka, uiabMa, ay0a, ku3uia, Oemoil akanuu). [lleakoBUCTHIN OJieCK CBOMCTBEHEH
IpeBecuHe OapxaTHoOro aepeBa. M3 HHO3EMHBIX MOPOA OCOOEHHO 3aMETHBIM OJIECKOM OTIUYAETCS
JPEBECHHA aTJIACHOTO JIEpeBa M MaxaroHu (KpacHOE JIEpeBo).

Kak mnpaBuio, Oneck IpeBeCHHBI OIleHUBaeTcs mo OenuzHe — kodddumnuenty nuddysHoro
OTpa)KEHHUS CBETA, C TIOMOIILI0 TTPUOOpa TSI U3MEPEHUsI dTOM BeMUnHBI- Oaeckomepa ®B-2. Yem
OombIe Oenr3Ha IPEBECUHBI, TEM BBIIIE TTOKa3aTeNb Oecka.

PaccMoTpeTh UCTHHHBIN 1IBET JPEBECHHBI U PUCYHOK €€ TOBEPXHOCTH 0€3 H3MEHEHHS TEKCTYPBI
MO3BOJIIOT Pa3IMYHbIE METObI 00PaOOTKHU: 3a4MCTKa MOBEPXHOCTH, YAAlIEHHUE JIPEBECHOTO BOpCa,
KpalleHne, TepMOMeXaHn4decKass 00padoTKa MOIOKEK, TIPUMEHEHUE TTOPO3aTOTHSIONIINX COCTABOB,
HAIIPECCOBKA TMPO3pauHbIX IIEHOK, JakupoBaHue. [locrmemHee mpuMeHsieTcs B 00sS3aTEIbHOM
MOPSITKE BO BCEX MEPEUYUCICHHBIX METO/aX, YTO IMO3BOJISET 3alUTHTh TOBEPXHOCTH JIPEBECHHBI OT
BHEIITHUX BO3JCHCTBHUI U IPHUIATH U3/EIUI0 TEKOPATUBHOCTD.

[Tpn HaHeceHWW JIaka Ha JPEBECHHY OH 3aIlOJIHSACT BCe € HEPOBHOCTH M JIeJaeT MMOBEPXHOCTH
TIAJKOM.

CBer oTpaxkaeTcsi NMPEUMYILIECTBEHHO OT TPaHMIIbl JIAK-BO3JYX M B MEHbIIEH CTENeHH OT
TpaHUlbl JIak-IpeBecuHa. [lokasarenb TpemoMIIeHUs BO3JyXa MPAKTUYECKH PAaBEH CIUHUIE, Y
nakoB oH paBeH 1,530-1,566, a y npeBecunbl — 1,52-1,55. B coorBeTcTBUU ¢ 3akoHOM Dpenens ot
TpaHUIBI pa3fena JABYX Cpel OTpaxaercs TeM Ooybllle CBeTa, 4YeM OOJbIle BeIMYHUHA
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OTHOCHUTEIIbHOTO TOKa3aTelsi MPEeIOMJICHUS, MOITOMY IMPU MOKPBITHH MOBEPXHOCTHU IPEBECHUHBI
JIaAKOM Ha I'PaHULIE JIaK-IPEBECUHA KOJIMYECTBO OTPAKEHHOTO CBETA YMEHBILIACTCSL.

JpeBecuHa 1Mo JaKOM BOCIPUHUMAETCS Onectsmeld u Oojee TEMHOHM, TekcTypa Oojee
oTuyérauBa. B ciydae mopucToii ApeBECHHBI JIaK CIIOCOOCTBYET YMEHBUICHHUIO OTPAKEHUS CBETA MPU
BXOJIC U BBIXOJI€ B KaKIOW MOpE, U €CIM MOPbl OKPAILlEHbl, TO OTPAXKEHHBIA CBET OYAET CHIIBHO
OTJIMYAThCA 110 COCTaBy OT najarouiero. Kpome toro, BET NOBEpXHOCTH JPEBECHHBI,

MOKPBITON JTaKOoM, O0Jiee HaChIIEH.

TekcTypa — pUCYHOK, KOTOPBIM IOJIy4aeTcss Ha IOBEPXHOCTH JAPEBECUHBI NPHU IEpepe3aHuu
AQHATOMUYECKUX DJIEMEHTOB. XBOHHBIE MOPOABI HUMEIOT CPAaBHUTEIBHO IPOCTOE CTPOCHUE U
TEKCTYpa y HUX JOBOJILHO OJJHOOOpa3Hasi, y JUCTBEHHBIX MTOPOJI TEKCTypa 3HAUUTEIHHO Ooraye.
Tekctypa ompezaensieTcss IMMPUHOM TOJWYHBIX CIIOEB, pa3HUILIEH B OKpacke MEXIy paHHEH U
NO3JHEH JPEBECHHOM, HAJIMYMEM CEpJLEBUHHBIX Jy4el, KPYNHBIX COCYAOB, HEINPABUJIBHBIM
pacrojoKeHNEeM BOJIOKOH. VICKIIIOUMTENBbHO KpacuBBIA PHCYHOK HAOMIOJaeTCsl B JApEBECHUHE
HapOCTOB (KaIloB) CO CBUJIEBATHIM (ITyTaHbIM) PacIIOJIO)KEHUEM BOJIOKOH.

3aBUCUMOCTh ONTHYECKUX CBOMCTB OT IUIOTHOCTH, BJIQXKHOCTH , KQUeCTBA JPEBECUHBI MOYKHO
OXapaKTEePHU30BaTh CICTYIOIIUM 00pa30OM:

- HW3MEHEHHME IUIOTHOCTU JPEBECHHBI, CBSA3aHHOE C TMOpaKeHHWEM rpubaMu, dYalle BCEro
COIPOBOXKAAETCA U3MEHEHUEM 11BeTa.  VI3MeHeHue 1BeTa IpeBECUHbl MPOUCXOAUT MO/ BIUSIHUEM
BO3/lyXa U CBETA; IPH BBIACPIKKE APEBECUHBI

-U3MEHEHHE BIJIAXKHOCTH, CBA3aHHOE C BBLIEPKKOM JApEBECMHBI B BOJAE WM B CIELUATbHBIX
pacTBopax; Ipu MPOMapuBaHUU U BBICOKOTEMIIEpATypHOU CYIIKE BEJIeT K M3MEHEHHUIO IBeTa. Tak,
B PEUHOU BOJE JpeBECHHA Jy0a CHIIBHO TEMHEET B PE3yJIbTaTe COCAMHEHUS AYOUIBHBIX BEIIECTB C
COJISIMU Kelie3a.

OTOHl K€ NPUYMHOM OOBSACHSAETCS U MOSBICHME Ha IOBEPXHOCTH AYyOOBBIX IHMJIOMATEpHAlIOB
YEPHBIX MOJIOC M MATEH MPH PACHUIOBKE CHIPOI JpeBecuHbl. 3a00JIOHb COCHBI MOCJE CIIaBa
MHOT/Ia IpHoOpeTaeT KENTYI0 OKpacKy, a ApeBecrHa Oepé3pl — opamkeByr. lIpu mponapuBaHuu
npeBecuHa Oyka JIOBOJILHO paBHOMEPHO OKpamiuBaeTcss B KpacHoBatblii 1Ber. [locne
BBICOKOTEMIIEPATYPHOI CYIIKH Y APEBECUHBI XBOMHBIX TOPOJ MOsBIsAETCS OypoBaTasi OKpacka.
LIBeT apeBecHHBI SBISETCS BAXKHONW XapaKTEPUCTUKOW M YUYMTHIBAE€TCS MPH BbIOOpE MOpOJ UIs
U3TOTOBJICHUSI MeOenH, OTAEIKH HHTEPbEpOB, NPU IMPOU3BOJACTBE XYJOKECTBEHHBIX IIOJIENOK,
MY3bIKaIbHBIX HHCTPYMEHTOB H T. [I.

Cy1mecTByIOT ONTHYECKUE MPUOOPHI - 1e(PEKTOCKOIBI, TO3BOJISIIONINE OMPENCTUTh Ka4yeCTBO
JIPEBECHHBI, @ WMEHHO, Halu4ue CKPBITBIX J€(EKTOB BHYTPH JApPEBECHHbl BakHbIM
IPEUMYIIECTBOM  CBETOBOM  JedeKkTockonmuu  sBiseTcs €€ TMoiHas O0e30MacHOCTbh s
00CITy’KHBAIOIIETO MepPCOoHAIA.

B nmnocnennee BpeMs B CBA3M C CO3JaHMEM JIa3€pOB — HCTOYHUKOB CBETA BBICOKOM
HaNpaBJIEHHOCTH M OOJBIIONW IUIOTHOCTH — YCIEUIHO pa3BMBAeTCs JazepHas TexHojorus. Ilpu
BO3/JICHCTBUM JIa3€PHOIO U3IYYEHHUS MPOUCXOJIUT NEPEeXo] DSIEKTPOMAarHUTHOM DSHEPIUU B
TEIUIOBYIO, YTO TI03BOJII€T HCHOJb30BAaTh JIa3epbl B KauyeCTBE CBOEOOPA3HOTO PEXKYIIEro
UHCTpyMeHTa. JlazepHoe «pe3aHHe» COMPOBOXKIACTCS OOYIIMBAaHUEM WJIM TOTEMHEHUEM
MOBEPXHOCTHBIX 30H MarepHaja. ITOT crnocod o0pabOTKU MCHONb3yeTcs Ui (GUTypHOTO pacKpost
JIMCTOBBIX JIPEBECHBIX MaTepUaNOB, pe3bObl, IpaBEPHBIX padOT u T. 1. bonee mupokuil Auana3ox
BO3MOXKHOCTEH ONpeeNeHUs] KauecTBa JPEBECHHBI JAIOT MPUOOpPHI, B OCHOBY Pa0OOTHI KOTOPBIX
3aJI0’KEHO TMPUMEHEHUE APYTUX BUI0B U3TYyUCHHI.

Wndpakpacuoe (UK) uznyuenue. [Ipy HarpeBaHUM TeN MPOUCXOIUT NMPeoOpa3oBaHHUE TEIIOBOM
SHEPruu B JIYUYUCTYIO DSHEPTUI0 BJIEKTPOMarHUTHbIX KosneOaHuil. Ilpum 3ToM Harperbie Tena
UCITYCKaIOT HEBUMMbIE MH(paKpacHbIe JIyud ¢ JuinHamu BosiH oT 1000 mxm 10 0,77 mxwm. [Ipunsto
pasnuyath Tpu obnactu UK-cnekrpa: mamprioro (¢ mmmHamu BoiaH oT 1000 mMxm 1o 50 Mkwm);
cpenuioro (ot 50 mo 2,5 mxm) u O6mmkHIOI0 (0T 2,5 10 0,77 MKM).

CriocoOHOCTh JIPpEeBECUHBI MPONYCKaTh, HOTJIOUIATH M OTpaskaTh WH(paKpacHbIE JTyYd 3aBUCHUT OT
JUIMHBl BOJIHBI TAJAIOMIEr0 M3JydyeHHs. MaKCUMyM MpOHUIIAEMOCTH HaONoJaeTcs IMpH JJIHHE
BOJHBI A = 1-1,1 MxM. B manbHelt o6mactu mpoHUIIaeMocTh ocTosiHHA. C yBEJIMUEHHUEM ITIOTHOCTH
JPEBECUHBI IPOHUIIAEMOCTh YMEHBIIAETCA.
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Uepe3 paauanbpHble TIOBEPXHOCTH JIPEBECHHBI MPOHHUIAEMOCTh OOJIbIIE, YeM Uepes
TaHreHuaabHble. [loBBIlIEHWE BIAXKHOCTU  JIPEBECMHBI MPUBOAUT K  YBEIUYEHUIO €€
nponunaemoct 1t MK-uznydenuii.

[ToBbIlIeHNE BIAXHOCTH JPEBECUHBI TPUBOAUT K YMEHBIICHHUIO €€ OTpaKaTeIbHOM CIIOCOOHOCTH.
OTO0 Aa€T BO3MOXHOCTh HM3MEPSTh BJIAKHOCTH TMOBEPXHOCTHBIX 30H MAaCCHUBHOM JPEBECHHBI
MerogoM UK-cniekTpockonuu .

[Tormomenne wuHMpaKpacHbIX JIydeld BBI3BIBACT HArpeBaHHE MaTepHayia. OTO TO3BOJISIET
UCIIOJNIb30BaTh MH(paKpacHbIE JTYYH IS CYIIKH TOHKHUX COPTHMMEHTOB (IIMOHA, IICMHI, CTPYKKH),
HarpeBaHWsi JPEBECUHBbI NPU CKICHMBAHMHM, a Takxke i e€ crepuinuzanud. Kpome Toro,
uH(ppaKpacHOe U3ITYYCHHE HCIONB3YeTCs JUIS CYIIKU JIAKOKPACOYHBIX MOKPBHITUH Ha JPEBECHUHE,
[IPY 3TOM PE3KO YBEIMYMBAETCS CKOPOCTh CYIIKH M YJIYYIIIAETCS KAYECTBO MOKPBITHS.

YasTpaduoneroBoe usaydeHue. IDTH Jydd UMEIOT aiauHbl BojgH OoT 0,38 MM g0 10 BM [1 HM
(HaHoMeTp) = 10°M =10 A (arrctpem)]. YibTpadguoaeTOBOE M3TyUYECHUE BHI3BIBACT CBEUCHHE —
JIOMUHECIEHIINIO — HEKOTOPBIX BEIIECTB. DTOT MOKa3aTelb Ha3bIBalOT MHTEHCUBHOCTHIO CBEUCHUS
(k03 GUIHEHTOM SIPKOCTH), HalpUMEp Y JAPEBECHHBI COCHBI OHa cocrtaBisier 17%. Kaxmoe
JIOMUHECIICHTHOE BEIIEeCTBO AA€T M3NydyeHHUE ONpeneEHHOro CIEeKTPalbHOTO cocTaBa. CBedyeHue,
KOTOpOE HCue3aeT cpa3dy K€ TMocjie NpekpaueHus: oOiaydeHus: OOBEeKTa, Ha3bIBAETCs
duryopecieHIme.

N3 150 wuccrnemoBaHHBIX JPEBECHBIX MMOpoJ duiyopecueHIms Obuta oOHapykeHa Yy
nojasisitomiero OonpmuHCTBa 1opoa (90%). Yame Bcero o6myuéHHash ApeBECMHA CBETUTCS
¢duoneroBsiM cBeToM (40% wWCCIeNOBaHHBIX IMOPO), CHHUM KM ToyObiM cBeTOoM (25% mopon).
TémHo-(huoneToBsIM cBETOM cBETUTCS 15% mopon; pexe Bcero HaOmoAaeTcs KENTOe WK 3eJIEHO0-
xéntoe cBeuenune (10%) . Komopumerpuueckue XapakTEpUCTHKH (GIIyOPECHEHIIMH JIPEBECHHBI
HauboJee pacnpoCcTpaHEHHBIX MTOPOJ] CIEAYIOLIHE:

JUTMHA BOJIHBI YUCTOTO criekTpainbHoro msera A = 500...600 uM; uyumcrtora usera P = 3...32%;
ko3 durment orpaxenus p = 5...10

[IBeT 1 UHTEHCUBHOCTH CBEUYEHHUS 3aBUCST HE TOJIBKO OT MOPObI, HO U OT COCTOSHUS APEBECUHBI
(cTemeHM 3arHUBaHUS JPEBECHHbI, €€ BIAKHOCTH M TeMIepaTypbl, KadyecTBa 0OpaOOTKH
MOBEPXHOCTU U T. J.). BCE 3TO OTKpBIBaET BO3ZMOKHOCTH JJIsSI UCIIOJIb30BAHUS JIFOMUHECUEHIINHN B
Ka4yecTBe CPE/ICTBA /ISl OOHAPYKMBAHUS IOPOKOB JIPEBECUHBI, KOHTPOJIS KauecTBa 00pabOTKU T. 1.

PenTrenoBckoe usnyyeHue. PEHTreHOBCKOE M3JIy4€HHE MMEET JJIMHY BOJH MPUMEPHO OT 5 HM
10 0,6 HM. PeHTreHoBckMe JTy4H, IPOXOas Yepe3 UCCleAyeMblil 00BEKT, O-Pa3HOMY MOTJIOIIAI0TCS
OTJIENbHBIMU €r0 ydacTKamu. Yem BbIlI€ IUIOTHOCTh Y4YacTKa, TE€M MEHbILIE WHTEHCHUBHOCTh
OpolleAmnX dYepe3 Hero Jydyeil. Pacnonaras mo xomy syded 3a HCCIEIyeMbIM OOBEKTOM
CBETAIIMICS B3KpaH, MOXXHO HaOdoAaTh Ha HEM BHYTpeHHHE JAe(eKkThl 00beKTa (IyCTOTHI,
BKIIIOUEHUS M T. M.). PEHTT€HOBCKUMHU IlydaMHU MOTYT OBITh MPOCBEYECHBI KPYITHBIE KPYTJble
coptuMeHThl (nuamerpoMm 110 40... 50 cMm); 3TU Jydd TO3BOJSIOT TAKXKe MPOCBEUYMBATH CTBOJIBI
pacTyIMX JE€PEBbEB IPU MOMOLIM NEPEIBUKHBIX YCTaHOBOK. VICIONIB3ysl PEHTI€HOBCKHE JIy4H,
MOKHO OOHapyXUTh B JAPEBECUHE PSJI CKPBHITBHIX MOPOKOB — 33 POCIIUE CYYKH, XOJIbIl HACEKOMBIX,
BHYTPEHHUE TPEIUHBI, THUIH, TyCTOTHI, @ TAK)KE METAIIINUYECKUE BKIIOUCHHUS.

[ToBpIlIEHNE BIQKHOCTH CHHKAET MPOHUIIAEMOCTH JIPEBECHHBbI PEHTT€HOBCKUMHM JIydaMu. OJTO
CBOMCTBO MOXET OBbITh MCIOJIB30BAHO JJISI OMpeAeTIeHNUs BEIMYMHBI U XapakTepa paclpeeieHus
BJIQXKHOCTH TI0 CEUEHHUIO COPTUMEHTAa B Ipoliecce CYHIKHW. PEHTreHOBCKHE JIy4d MPUMEHSIFOTCS
TaK)Ke /U1 U3YYEHUs IUIOTHOCTU APEBECUHBI U TOHKOTO CTPOEHUS KJIETOYHON CTEHKHU.

Wonusupytoume uznyyenus. Monusupyromue (saepHble) U3JIy4eHUsS BO3HUKAIOT IPU pacnajie
pPalMOAaKTUBHBIX BEIIECTB, JEJICHUU AaTOMOB TKENBIX sep, SACPHBIX peakuusx. Pasnugaror
CJIETYIOIINE BUIBI SIIEPHBIX U3ITy4EHUM:

NOTOKH 3apsDKEHHBIX YacTHIl, 3JIEKTPOMArHUTHOE HM3IYyYEHHE U IOTOKU HE3apSKEHHBIX YacTHIL
(nelTpoHOB). MCTOYHMKM TEpBBIX JABYX BHIOB H3IyYEHHH — paJMOaKTUBHBIE BeLIECTBA. JTHU
U3ITy4eHUS Ha3bIBAIOTCS PAAHOAKTUBHBIMHU.

HcToyHnkaMyu HEWTPOHHBIX HU3IYyYEHHH CIIYy)KaT sIepHbIE PEAaKTOPhl, pa3jiNyYHble YCKOPUTENN
AJIEMEHTApHBIX YacTHUL, IPENapaThl, COAEPKALINE CMECU PAJUOAKTUBHBIX BELECTB C BEIIECTBAMH,
MCITYyCKAIOIIUMU HEHTPOHBI.
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Anbda-ydn mIoXo MpOHUKAIOT B APEBECUHY; OOJbIas MPOHUKAOIIAs CTIOCOOHOCTh Y OeTa-mydeit
U emié Jydmas — y raMMa-nydeil. 'aMmma-nydn MoryT OBITh MCIIOJIB30BaHBI IS Ae(hEeKTOCKONUU
JPEBECHHBI, OTIpe/ICTICHNs €€ BIaXKHOCTH ¥ IJIOTHOCTH, a TaK)Ke JUIsi KOHTPOJIST pa3MEpoB JIeTallei
OECKOHTAKTHBIM CITIOCOOOM B HEMPEPHIBHOM IPOHU3BOJICTBEHHOM MTOTOKE.

Kosnopumerpuueckue xapakTepuCTHKU.

K cBolictBaM, omnpenensionMM BHEIIHUM BHUJ JIpPEBECHHBI, OTHOcUTCS €€ mBer. OT
CHEKTPAJIbHOTO COCTaBa OTPaKEHHOT'O €0 CBETOBOI'O IOTOKA 3aBHCUT OIPENEIEHHOE 3pUTEIbHOE
OIIyILIEHUE, HAa3bIBAEMOE I[BETOM. OOBIYHO AJ151 XapaKTEPUCTUKH LIBETA JPEBECUHBI HCIIONIb3YIOT
CJIOBECHBIE OITMCAHMSA, B OCHOBE KOTOPBIX JEXKAaT 3pHUTEIbHbIE 00pa3bl WJIM CHMBOJIHYECKUE
MOHSTHSL.

Kosnopumerpuyeckue XapakTEpUCTUKH — KOJIMYECTBEHHAsl OLEHKA I[BETA C MCIIOJIb30BaHUEM
METOJIOB KoJIopuMeTpuu (OT JaT. color — 1BeT) — HAyKH O I[BETOBBIX M3MepeHusX. JlocTarouHo
YCTAaHOBUTbH YMCJICHHBbIE 3HAu€HUs TPEX IOKas3areneil: 1- IBETOBOro TOHA, 2- YUCTOTHI U 3-
CBETJIOTHI.

[IBeToBOM TOH ompenensieTcss JUIMHOW BOJHBI A YHUCTOTO CIEKTPAbHOTO 1BeTa. JJs sapoBoii
JpeBecuHbI oHA paBHa 581,1 HM, 11 3a00J10HU — 579 HM.

OOBIYHO 1IBETA OKPYXKAIOIIUX HAC MpPEeIMETOB Oosiee WM MeHee ONEKIbIe, T. K. YUCThIE
CIEKTpalibHbIe 11BeTa pa3daBiieHbl OenbiM. YucTtora 1Beta P, KOTOpas BbIpakaeT CTENEHb 3TOTrO
pa30aBieHHsI, MOXKET U3MEHATHCS OT HyJst 10 100%.

Uucrora upera, P, sapoBoii aApeBecuHsl - 51,6%, 3adonmonnoi yactu — 47%.

Ceemiiota , p , (KO3pOUIHMEHT OTpaXeHHUs ) IpeBecuHbl sapoBoit wactu 49% (wm 0,49),
3a0onoHu — 68,6% (0,686). Jlns O6enbIx MOBEPXHOCTEH, OTPAXKAIOUIMX MaKCUMAalbHOE KOJUYECTBO
CBETOBOM SHEepruu, Koddhduuent orpakeHust 630k Kk exunuie (100%), st 4EpHBIX — CTPEMHUTCS
K Hy1to0 (0%).

Boigepxannas B TteueHuu S5...20 yer apeBecHHa OOJIBIIMHCTBA IMOPOJ Majlo OTIMYAETCS 110
LIBETOBOMY TOHY. [[nrHa BOJHBI -578...585 HM, UTO COOTBETCTBYET JKEITOMY Yy4YacCTKy CHEKTpa.,
yncrota usera, P — B untepane 30 60 %, ceetnota - B unTepBajue 20...70 %.

[ennrono3a — OCHOBHOE BELIECTBO, M3 KOTOPOT'O COCTOUT APEBECHHA, — ITOUYTH OEoro 1BeTa.
Bcé mHOrooOpasue 1BETOBBIX OTTEHKOB JPEBECHHBI MPHUAAIOT € BEIECTBa, 3aKIIOUYEHHBIE B
MOJIOCTSIX KJIETOK MIM MPOMUTHIBAIOIINE UX CTEHKU — Kpacsilue U JyOUIbHbIEC BEIIeCTBa, CMOJIBI U
IPOAYKTHI UX OKUCIEHMs. J[peBecuHa MOpoJ YMEPEHHOIo Mosca OKpalleHa OJeHo, a IpeBecuHa
IOpOJl TPONMYECKOIO II0sica HMEET O4YEHb SPKYI OKpAaCKY, MHTEHCHUBHOCTh KOTOpPOH
YBEJIMYMBAETCS C BO3pacToM, YTO OCOOEHHO 3aMETHO Ul SAPOBBIX Topod. BiusHue
KITUMaTH4eCcKoro (akTopa CKas3bIBaeTCs M B IMpelaeiax OJHOTO IMosica, HAMpUMEp:  MOPOJBI,
npouspacTaroime B Oojee TEMIBIX 30HaX, — AyO, Opex, TUC, UMEIOT MHTEHCHBHYIO OKpAacKy, a
pOM3paCTaloIllie CEeBEpHEEe — €JIb, COCHA, OCHHA, Oepé3a, okpaimeHbl OjeaHo. C yBelInYeHHEM
BO3pacTa JiepeBa HHTEHCUBHOCTh YCUIIMBACTCS.

B ontuManbpHBIX YCIOBUSX pOCTa Ui IaHHOM MOpoabl e€ okpacka ObiBaeT Oonee sipkoii. [[er
MHOTHX TIOPOJI HAaCTOJIBKO XapaKTEPEH, YTO MOXKET CIYKUTh OJHUM W3 MPU3HAKOB TPH HX
pacmno3HaBaHuH. VI3MeHeHne 1[BeTa IPEeBECHHBI Yallle BCETO YKa3bIBaeT Ha MOpakeHue e€ rpudamu.

Pa3nes 4. MeToabl KOHTPOJIS (PM3UKO-MeXaHUYECKUX CBOMCTB /IpeBeCHHbI
Tema 4.1. Ot60p, MOATOTOBKA U UCHBITAHHE OOPA3IOB

Ob6nactes npumenenust 'OCT 16483.0-89 «/IPEBECHHA. O6mue TpeGoBanus K GU3UKO-
MEXAHUUYECKUM HCHbITaHUAM». HacTosimuii cTannapT pacpoCTpaHsAeTCsl Ha JPEBECUHY U
yCTaHaBIWBaET 001IKe TpeOOBaHUS K OTOOPY 00pa3IoB, MPOBEACHUIO (PU3UKO-MEXAHHIECKUX
UCTIBITAHUN CBOMCTB JIPEBECHHBI HA MAJIBIX YHCTHIX 00pa3lax U CTaTUCTUYECKOMY aHATIU3y
pPE3yJIbTAaTOB UCITBITAHMIA.
1.0TBOP OBPA3IIOB
1.1. OT6op enuHUI] U3 TEHEPATLHONH COBOKYITHOCTH MPOU3BOIAT B OJHY WM O0Jiee cTaauid
(omHOCTAIMIHBIN MM MHOTOCTaIUHHBIN 0TOOP) C UCTIOIB30BAHUEM METOJIOB CIIy4aifHOTO MIIH
CHUCTEMAaTHYECKOT0 0TOOpa.
IIpumeyanue.
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OnHocTaauitHBIA OTOOP - OTOOP, HAIIPUMED, JEPEBHEB U3 HACAKIICHUS, IIPH 3TOM U3 KaXIO0TO
JiepeBa U3TOTOBJISIIOT MO OJIHOM 3aroTOBKe I 00pa3ia.

MHuoroctaauitHbIil 0TOOD:

- IBYXCTaJMIHBIA OTOOp: mepBast cTaaus - 0TOOp,HapUMep, IePEBLEB U3 HACAKICHUS; BTOpast
CTaJus - 0TOOpP KpsiKel u3 Kax10ro 0TOOpaHHOI'O JIepeBa U U3rOTOBJIEHUE U3 KaXKIO0r0 KpsiKa 110
OJIHOM 3aroTOBKE JIJIsl 00pasia.

- TPEeXCTaAUMHBIN 0TOOP: NepBas cTaaus - 0TO00p, HaIPUMED, AEPEBbEB U3 HACAKACHUS; BTOPas
CTaJusl — OTOOP KpsKEH U3 KaXKI0r0 OTOOPAHHOTO JIEpeBa; TPEThsI CTAAUS - OTOOP U3 KaXKI0TO
KpsDKa 110 HECKOJIbKY 3ar0TOBOK 11 00pa31ioB.

1.2. OpHOCTaaMIHBIH OTOOP MPUMEHSIOT B T€X CIy4asx, KOT/1a MOXKHO MPeHeOpedb
U3MEHYMBOCTBIO CBOMCTB JIpEBECHHBI BHYTPH €AMHHULIBI 0TOOpA.

1.3.MHorocTaauitHbIii 0TOOP IPUMEHSIOT, KOTJIa CyMMapHbI€ 3aTPaThl BCEX €ro CTaJnuil MEHbIIE,
YyeM IIpU oJIHOCTaAuiHOM oTOope. OTOOp HA KaX/10i cTaAuu MOXKET ObITh CIIy4allHbIM WIN
CUCTEMATUUYECKUM.

1.4. Meton cinyyaiinoro orbopa, HarpuMep, ¢ MPUMEHEHHEM TaOJIUIl CITyJaiiHbIX YUCE
UCTIONB3YIOT MIPU OTCYTCTBHH HEOOXOIMMOCTH OTPAaHHUYEHHS YKCIa OTOMPAEMBIX €IMHHMII, YTO JaeT
BO3MOXKHOCTb ¢ HauOOJIbIIEH TOYHOCTBIO ONPEAETUTh U3MEHUNBOCTb UCCIIEyEMOT0 CBOICTRA.
1.5. Meron cucteMaTuyeckoro oroopa, mpuMeHseMblii IpU HEOOXOIMMOCTH OTPaHUYEHUS YHUCia
0TOMpaeMbIX €MHULL, 3aKJII0YAETCS B YIOPSAA0YEHUN COBOKYITHOCTHU 10 OJJHOMY U3 apaMeTpPOB
(Harpumep, IO JUAMETPY JEPEBBEB), Pa3eICHUH €€ Ha OJIMHAKOBbIE IPYIIIbL, YUCIO KOTOPBIX
PaBHO KOJMYECTBY OTOMPAEMbIX €AMHUL], U B OTOOPE U3 KaXJI0M TPyl € AMHULIBI, CPEHEH 110
HopsiAKOBOMY HoMepy. [IprMeHeHne 3Toro MeTo/1a o3BoJIseT C HAUOOJbIIEH TOUHOCTHIO
OIpeNIeNIUTh CpeiHee apupMEeTHUYECKOe HCCIelyeMOro CBOICTRA.

CBolicTBa IpEBECUHBI Koadduuument Bapuanuu, %
Yuciio roquYHbBIX CI0EB B 1 cM 37
[IpotieHT Mo3/1HEN IPEBECUHBI 28
ITnoTHOCTH 10
HopmannzoBaHHas BIaXHOCTb 3)
VYeymka:

JTUHeNHas 28
00beMHast 16
[Ipenen mpoYHOCTH MPH CKATUU BJIOJIb BOJIOKOH 13
[Tpenen mpoyHOCTH NP CTATUYECKOM H3rude 15
[Ipenen mpoyHOCTH MPH CKaJIbIBAHUH BJIOJIb BOJIOKOH 20
Monynb ynpyrocTy pu CTaTUYECKOM U3THbe 20
VY croBHBIHN npeien MPOYHOCTH (TIpeien MPOnopPLIHOHATEHOCTH

IPY CHKATUH TTOTIEPEK BOJIOKOH) 20
[Tpenen mpoyHOCTH NMPH PACTSKESHUU:

BJIOJIb BOJIOKOH 20
MONEPEK BOJIOKOH 20
VY napHasi BA3KOCTb NPpH U3rude 32
TBeprocThb 17

1.6. MuHUMaIBFHOE KOJIMYECTBO UCTIBITHIBAEMBIX 00PA3IOB (Nmin) MPH OJHOCTAAUHHOM(CITYIaifHOM
U CHCTEMAaTUYECKOM) 0TOOpE BBIUUCIISIIOT:

2,2
. = Vit
min P
PP’
rae V- koapduiimeHT Bapuaiud CBOMCTBA JIPEBECUHBI, %; A - TpeOyeMast T0BepUTEIbHAs
BEPOSITHOCTD; t - KBAaHTUJIb pacTIpeIeIeHUS CrbronenTa; P - oTHOCHTEIbHAS TOUHOCTh

OIpeieNIeHUs] BBIOOPOYHOT'O CPETHETO € JOBEPUTEIBHOM BEPOSATHOCTHIO A .
1.7. Ilpu Heu3BeCTHOM KOA(QPHUIMEHTE BapHalliid V MOKHO MOJIb30BaThCsl OPUEHTUPOBOYHBIMU
3HA4YEeHUSAMH K03 (UIMEHTa Bapyualluy CBOWCTB IPEBECUHBI, YKa3aHHBIMU B TaOJIMILIE.
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1.8.OTHOCUTENBbHYIO TOYHOCTh OIpPENEICHUS BBHIOOPOYHOIO CpPEJHEro MpuHUMarT 5 % mnpu
noseputenbHoil  BepositHocTH 0,95. Ecnu kosddunment Bapuanuu mpesbimaer 20 %, TO
JIOTTYCKaeTCsl OMpEeNaTh BBIOOPOUHOE CpeqHee C OTHOCUTENbHOM TouyHOocThi0 10 %. s
OPUEHTHUPOBOYHBIX UCIBITAHUM JIOBEPUTEIIHHYIO BEPOSITHOCTh MPUHUMAIOT paBHOM 0,68.

1.9. B pacuerax xBauTWib pacnpeneinenuss CrterogeHTta (t[]) DpUHUMAIOT € Y4ETOM
IPEIoIaraeMoro KoJIM4ecTBa eAMHUIl 0TOopa coryacHo npuioxkeHurol. [Tpu oTimunu pacueTHoi
BEJIMYMHBI 11 OT MPEANOIaraeMoid pacueT MOBTOPSIOT 10 TE€X MOp, MOKa pa3inyhe MEXAy HUMHU
Oyznet He Oonee 1.

1.10. MuHMMaTBbHOE KOJIMYECTBO UCHBITYEMbIX 00pa3LoB JJIs MHOTOCTaAUHHOTO 0TOOpa C y4eToM
Bapualiyl CBOWCTB JPEBECHHBI BHYTPH M MEXAY €AWHUIAMH OTOOpa pPaBHO IPOU3BEICHHIO
KOJIMYECTBA €IUHHI] OTOOpa, BBHIYMCICHHBIX U KaXJ0H W3 cTaauid. Pe3ynbTaTbl OKpYIIISIIOT C
TOYHOCTBIO /10 1IEJIOT0 YUCIa.

2.[IO0AI'OTOBKA 3ATOTOBOK 1 OBPA3IIOB

2.1. 3roToBiieHne 1 KOHIUIIMOHUPOBAHKE 3arOTOBOK JJis 00pa3oB

2.1.1. VI3 oTOOpaHHBIX €IMHUII BBIPE3AIOT 3arOTOBKH, pa3Mepbl KOTOPHIX MO3BOJISIOT U3TOTOBHTH
00pa3iibl HY>)KHOI (POPMBL.

Ecnu 3arotoBka okaeTcsi HEIPUTOIHOM ISl U3TOTOBJICHUST 00pasua, 0epyTt apyryto. Ha ciyuait
YaCTUYHOU 3aMEHBbI 00pa3IOB KOJMYECTBO 3arOTOBOK MOJIKHO OBITH Ha 20 % Ooiblie pacyeTHOTO
KOJIMYECTBA.

&0 40

2.1.2. Ilpu mpUMeHEHMH METOAa CUCTEMAaTHMYECKOro OTOOpa 3aroTOBKY M3 KpsikKa BBIMWIMBAIOT B
BUJE CEpALEBUHHOM JOCKM TOJIMHOM He MeHee 60MM, KOTOpass [JOJDKHA BKJIHOYATh
F€OMETPUUYECKUN LEHTP MOMEPEYHOI0 CEUEHUS Kpsika

JlomyckaeTcsi BBINWIMBATH 3aroTOBKM M3 Kpsbka JguamerpoM He Ooznee 180 MM B BHIe
CEpJLEBUHHBIX JIOCOK TOJMIMHON He MeHee 40 MM 10 HampaBlIEHUIO JIBYX B3aWMHO
HNEepIEHIUKYIAPHBIX auaMmeTpoB(uepT. 2).B sTtoM ciydyae mpu HEOOXOAMMOCTH M3TOTOBJIEHUS
00pa3moB ¢ pa3MepaMH MONEPEUHOro cedeHus Oosiee 40 MM OT KpspDKEW Tepell BBIMHIOBKON
CepALIEBUHHON JOCKM JIOJDKHBI OBITh OTNHJIEHBI OTpe3kH AMMHOM He meHee 100 MM, KOTOpbIe
pacKkpauBarOT B COOTBETCTBHH C YEPTEKOM

Ecnu enununa otbopa - muiioMaTepual, 3aroTOBKY BBIMMIMBAIOT NapajiensHo coery. TommunHa
3aroTOBKH JI0JIKHA ObITh HE MeHee 35 MM. 3aroTOBKH, COJIEPKAIE CEPALIEBUHY, OTOPaKOBBIBAIOT.
[Tuiomarepuansl, He COAEpIKaIINe CEPALIEBUHBI, Pa3/IebIBAlOT HA 3arOTOBKH TakK, 4YTOObI HE MEHEe
YeM OJIHa FPaHb 3arOTOBKH ObliIa paJuaIbHON WJIM TAHT€HTAJIbHOM.

B ciiyuae Heo0X0AMMOCTH OT MUJIOMATEPUATIOB TONIMHON 60 MM 1 OoJee mepe pacluiIoBKOM Ha
3aroTOBKH OTHIJIMBAIOT 110 OTPE3KY JUIMHOM BJOJb BOJIOKOH 100 MM ISl U3rOTOBIJIEHUS 00pa3LioB ¢
norepeyHbIME pazmepamu 6osee 30 M.

2.1.3.]Ins ucnbiTaHusi 00pa3IoB C HOPMAJM30BAaHHOW BIIAXXHOCTBIO 3arOTOBKH JIOJDKHBI OBITH
BBICYILIEHBI TIpU TemnepaType Huxe 60 °C 10 BIakHOCTH, OJIM3KOM K HOpMaiau30BaHHOW. Topiibl
3aroTOBOK MOKPBIBAIOT BIaro3aliuTHBIM COCTABOM.

2.1.4.]Ins ucnpiTaHus 0Opa3lOB C BIAKHOCTHIO, PaBHOM WM OoJbllle Mpesena HaChIEHUS
KJIETOYHBIX CTEHOK JPEBECHHBI, 3aTOTOBKH BBIIEP’KUBAIOT B YCIOBHSIX, UCKIIIOYAIOUINX BBICBIXaHUE
JPEBECHHBI.

2.2. V3roToByieHHE W KOHIUIIMOHUPOBAHUE 00pa3IOB

2.2.1. Tlocne KOHAMIIMOHUPOBAHUS M3 Ka)XIOH 3arOTOBKH BBIPE3AIOT OOpa3Ibl MO OJHOMY IS
KaXa0ro Buja wucnbiTaHus. Popmy U pa3Mepbl 00pasloB NPUHUMAIOT MO CTaHAapTaM Ha
COOTBETCTBYIOIINE METO/IbI UCIIBITAHUH.
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2.2.2. Ongna u3 ocelt oOpasiia I0JDKHA PAcIoaraThCsl BAOJIb BOJIOKOH JPEBECHHBI. [ 0IMUHBIE CIIOH
HAa TOPIOBBIX TMOBEPXHOCTAX OOpaslloB JODKHBI OBITH MapajuleNbHBI  OJHOM  mape
MIPOTHBOIIOJIOKHBIX TpaHEeH W MEPIECHAUKYISAPHBI APYroid. Mexay CMEXHBIMHA TPaHsSIMHU O00pa3lioB
JTOJIKHBI OBITh TIPSIMBIE YTJIBL.

2.2.3.IlpenenpHble OTKIOHEHUS OT HOMHHAJIBHBIX pa3MEpPOB pabouell yacTH oOpa3lioB HE JOJIKHBI
npebimath [1 0,5 mMm. JI1000# pa3smep B 3THUX INpefenax JOJDKEH OBITh BbIAECpXkAaH 10 BCEMY
o0pasiy ¢ oTkioHeHueM He 6onee + 0,1 mm. [IpenenbHbIe OTKIIOHEHNS OT HOMHHAJIBHBIX Pa3MEpOB,
HE BXOJSIIUX B pacueTHbie (GOopMynbl (Hampumep, MIMHBI OOpa3loB IS WCIBITAaHUS Ha
CTaTUYECKUHM H3rub), HE AOJKHBI mpeBblmaTh = 1 mMM. [lapamerp miepoxoBaTtocTu padbodymx
MOBEPXHOCTEH 00Pa3IOB JOIKEH OBITh R 1 max HE 6ostee 100 mxm o TOCT 7016.

2.2.4. Ha kaxnaplii oOpasel; NO/DKHA OBITh HaHECEHA MAapKHPOBKA, OTpaKaromias CTaJHHHOCTH
otbopa.

2.2.5. OO0pa3npl, M3rOTOBICHHBIE W3 3aroTOBOK, KOHJIWIMOHUPOBAHHBIX Mo 1. 2.1.3,
KOHJAUIMOHUPYIOT npu Temmnepatype (20 [1 2) °C u OTHOCUTEIBHON BIaXXHOCTH Bo3ayxa (65 [ 5)
% 110 MpUOOpPETEHMS IPEBECUHON HOPMAIU30BAHHOM BIAXKHOCTH.

2.2.6. O0pa31pl, U3rOTOBJICHHBIE U3 3aTOTOBOK, KOHIUITMOHUPOBAHHBIX 110 11. 2.1.4, TOHKHBI UMETh
BJIQXKHOCTb, PaBHYIO WJIM TPEBBIMIAIONIYIO TMpeAeN HACBHIIEHUS KIECTOYHBIX CTEHOK JIPEBECHHBI.
Ecnu 00pa3iiel M3roToBICHBI U3 MaTepualia C BIaKHOCTHIO HUXKE MPEJesia HAChIIIEHUS KIETOUYHbIX
CTEHOK JPEBECHHBI, IEpe] HCIBITAHUEM OHHM JOJDKHBI OBITh BBIMOYEHBI JIO TMPEKPAIICHUS
W3MEHEHUS Pa3MepOoB.

2.2.7. O6pa3upl A UCTIBITAHUN TTOCTe KOHAUIMOHUPOBAHUS XPAHAT B TEPMETHUHOM YIIaKOBKE MU
COCyJIax TakK, YTOOBI UX BIAKHOCTh HE U3MEHSJIACK.

3.IIPOBEJIEHUE UCIIBITAHUA

3.1. B nmomemenuu, re NpoBOAST UCTIBITAHUS, JODKHA MOJACpKUBAThCs Temreparypa (20 £ 2)°C
U BIIQXHOCTh Bo3ayxa (65 = 5) %. JlomyckaeTrcss mpOBOAUTH UCHBITAHUS B MOMELIEHUHUC APYroi
TEMIIEpaTypOoll M  BJIAXKHOCTHIO BO3AyXa IMPU YCJIOBHM WX TMPOBEACHHUS  CPa3yIoCIie
KOHIUIIMOHUPOBAHUS WJIH U3BJICYEHHS 00pa3lloB U3 TEPMETUYHON YIAKOBKH.

3.2. VcipiTanust MpOBOJIAT COTJIACHO CTaHIAapTaM Ha COOTBETCTBYIOIINE METObI UCTIBITAHUH.

3.3. Ilocme wWcCHBITAaHWIA OMPEAENSAIOT BIAKHOCTh HWHEOOXOIMMOCTH, IUIOTHOCTH OOpasioB.
Pexomenmyercs onpenensaTh BIaKHOCTh Ha TPO0ax, BRIPE3AHHBIX M3 UCIIBITAHHBIX 00Pa3IloB.
MuHNMalnbHOE KOJMYECTBO 00paslioB (Nw) Ui OMpeAeNieHUs MX CpPeAHE BIaKHOCTH JOJHKHO
OBITH HE MEHEE TPEX M BBIYUCIISIETCS TI0 popMyIie

2
Ve
H. =K. = —
w min 2
V

I'J1€ Nmin - KOJIMYECTBO UCTIBITAHHBIX 00Pa3LOB JUIs ONPE/IEIeHUsI CBOUCTB JIPEBECUHBI C
koa¢unmenToM Baprauuu V; VW - ko3 puuMeHT Bapuanuy BIa)KHOCTH 00pa31ioB (eciu HeT
JPYTUX JaHHBIX, IOMyCKaeTCsl MPUHUMATh PaBHBIM 5 %).

4.0BPABOTKA PE3YJIbTATOB UCHBITAHUIA

4.1. Tloka3aTenu CBOWCTB JIPEBECHHBI PACCUMTHIBAIOT 1O (OpMyJiaM, MPUBEIEHHBIM B CTaHIapTax
Ha COOTBETCTBYIOILIUE METOIbl UCIIBITAHUH.

[IpenBapuTeNbHO  ONPEAENAIOT  COIVIACUE  ONBITHOTO — PAaclpeieiieHUuss €  TEOPETUYECKUM
(HOpMaJIbHBIM) U OLIEHHWBAIOT aHOPMAIBHOCTh PE3Y/IbTATOB HAOIOICHUH.

4.2. Tlo pe3ynbTaTaM HCIBITAHUN BBIYUCISIOT CIEAYIOUIHME CTAaTHUCTUUYECKUE XapaKTePUCTUKU:
BbIOOpOYHOE cpefHee apupMeTHUecKoe, BBIOOPOYHOE CpeAHee KBaJpaTHUYEeCKOe OTKIOHEHHE,
CPEIHIOI OIIMOKY BBIOOPOYHOTO CpEIHEro apu(pMeTH4YecKOro, BHIOOPOUYHBINH KOI(D(PUIMEHT
BapHallK, OTHOCUTENIbHYIO TOYHOCTh OIPEIEICHHS BBIOOPOUHOTO CPEAHETO

4.3. B cimyyae HeOOXOAMMOCTH pe3yiabTaTbl WCHBITAHUNA NPUBOIAAT K BiaxkHocTH 12%. Ecmm
CpeIHss BIaKHOCTb MUCHBITAHHBIX 00pa3lloB OIpeeieHa Mo BIaKHOCTH HECKOJIBKUX 00pa3IoB, TO
JIOMTyCKAeTCsl BHOCHTH TIONpPAaBKYy HA BJIAXKHOCTh B CpeqHee apu(METHUECKOe pe3ysIbTaTOB
WCTIBITAHU.

5.IPOTOKOJI UCTILITAHUI

Pe3ynpTaThl HCHBITAaHUI W PacdyeTOB 3aHOCAT B IPOTOKOJ. B MpoTOKOIE Takke yKa3blBalOT BUJ
UCTIBITAHUS, HAINpaBJICHHE MPUJIOKECHUS HArpy3KH, TEeMIIepaTypy W BIXHOCTh BO3JyXa B
nabopaTopuH, MOPOY IPEBECHUHBI U CBEACHUS 00 0TOOpEe 00pasIoB.
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Tema 4.2. MCTOI[I:I HCPpa3pymaromero KOHTPOJIA Ka4eCTBa APCBCCUHBI KaK KOHCTPYKIIMOHHOTO MaTCpUuaia

Cucrempl Hepa3pylIAIOUIEr0 KOHTPOJISI Ka4ecTBa ISl MMJIOMATEPUAIoB U KIEEHON MPOIyKIUH
MOTYT JIeliCTBOBaTh Ha 0a3e CIEAYIOIIMX METOJIOB: BU3YaJIbHOTO KOHTPOJIS, CHIIOBOM COPTUPOBKH,
AKyCTUYECKOH COPTUPOBKH, ONTHYECKOH Je(PEKTOCKONUHU, OINTHKO-3JIEKTPOHHOTO H3MEPEHHUS,
Ja3epHOT0 CKAaHUPOBAHMS IOBEPXHOCTH, 1€(PEKTOCKOMHUHU C IIOMOLIbIO PEHTT€HOBCKOT'O U3Ty4EeHHUS.

BusyanbHblii KOHTPOJIb

BusyanpHas orieHKa KadecTBa MJIOMATEPUAIIOB OCYIIECTBIIICTCSL OTIEPATOPOM M3 KaOWHBI PU
UX MPOXOXKICHUH IO TpaHcmopTepy. OCHOBHBIMU KPUTEPUSMU TaKOM COPTUPOBKH SIBISIIOTCS
MOPOKH M Je(eKTHl JIPEBECHHBI, KOTOPbIE MOTYT OBITh BBISBICHBI MPH BHEIIHEM OCMOTpPE
nuioMarepuanoB. Hemocratok 3TOro Meroga KOHTPOJSL - OTCYTCTBHUE OLEHKH IMPOYHOCTHBIX
XapaKkTepUCTUK mMuiiomaTepuaioB. KoOHTposib KkadecTBa OCYIIECTBISETCS TOJIBKO I10 BHEIIHUM
xapaktepuctukam. Kpome Toro, oneHka nujioMarepralioB ¢ MOMOIIBIO 3TOI0 METOAa CyObeKTUBHA
M 3aBUCHUT OT pEIICHHs, MPHUHATOTO ornepaTopoM. Hu3kume TOYHOCTH UM CKOPOCTh BHU3YaIbHOU
COPTUPOBKH BBIHYXJAIOT MPEINPUITHS CpeIHEHd U BBICOKOH MOIIHOCTH MEPEeXOAUTh K
ABTOMAaTU3UPOBAHHBIM CHCTEMAaM KOHTPOJISI KAYECTBA.

OnTrueckast 1e(eKTOCKOIHS

Cy1iecTBYIOT CpeAcTBa HEpa3pyLIAIONIer0o KOHTPOJIS APEBECHUHBI, MPUHIUI pPabOThl KOTOPBIX
OCHOBAaH Ha OLIEHKE pa3HbIX XapaKTEPUCTHUK ONTHYEeCKOro wusnydeHus. Ilog onTuueckum
W3JIy4€HHEM OHUMAIOTCS AI€KTPOMArHUTHBIE BOJIHBI JUIMHOM OT 1 HM 70 1 MMm.

K TakoMy wW3Iy4yeHHUIO OTHOCATCS BUIMMOE YEJIOBEYECKMM TIJa30M H3JIy4eHHEe (CBET),
uH(ppakpacHOe H3IyuyeHue, yinbTpaduoiieToBoe uznydeHue. [Ipu HarpeBaHUM TeNl MPOUCXOIUT
peoOpa3oBaHre TEIIOBOM YHEPTUU B JIYYUCTYIO YHEPTHIO AICKTPOMArHUTHBIX KoneOanuid. MeTon
ONTUYECKON 1e(EKTOCKONMUU OCHOBBIBAeTCS JMOO Ha CIOCOOHOCTH JAPEBECHUHBI IMO-Pa3HOMY
OTpaXkaTh CBETOBOM MOTOK, JIMOO HA Pa3IMUMU WX ONTUYECKHUX IJIOTHOCTEH. DTOT BUJ M3ITyUCHUS
XapaKTepu3yeTcs Cliaboil MPOHHUKAIOUIEH COCOOHOCTBIO, TaK Kak Okojo 80% JTy4ucTOd SHEpruu
OTpaXkaeTcsi ¢ COpOMpyeTcs TOBEPXHOCTHBIM CJOE€M JApeBecuHBbl TommuHOM 0,1 mMM.
VYabpTpaduoneToBeie JTYYH HCIYCKAIOTCS COJHIEM M MOTYT HCIYCKaThbCsi TEMIEpPaTypHBIMU U
ra3opaspsaHbIMUA HM3Jy4aTelsIMA M OTKPBITBIMU JIYyrOBbIMU Jamnamu. K J0OCTOMHCTBAM MOKHO
OTHECTH HCIOJIb30BaHHE HEIOPOroro 000opyaoBaHMs, obOecreueHre Oe30MacHOCTH TMepcoHala U
MPOCTOTY MPUMEHSEMOTO YCTPOUCTBA. YIbTPaHOIETOBOE M3IYUCHHE XapAKTEPHUIYETCS TEM, UTO
CIIOCOOHO BBI3BIBATH CBEUCHHE HEKOTOPBIX BEIIECTB, WM, APYTUMHU CIIOBAMU, JTIOMUHECIEHITHIO.
Kaxnoe mOMUHECIIEHTHOE BEHIECTBO JAET CBEUECHHUE OIPENIECICHHOIO CHEKTPAIBHOIO COCTaBa,
KOTOpO€ OTJIMYAeTCs MO I[BETOBOMY TOHY (AJIMHE BOJIHBI), YHCTOTE, CBETIOT€ U SPKOCTH.
HpeBecuHa, Kak M MHOTHE Jpyrue BEIIECTBA, CIOCOOHAa CBETUTHCA TOA JEHCTBUEM
ynbTpaduoneToBbix nyudedl. Kak ykazaHo B Tpyaax HM3BECTHBIX oTedecTBeHHbIX ydeHbix C. U.
Banuna u E. B. CykaueBa, IBET 1 MHTEHCUBHOCTh CBEUEHHS 3aBHUCAT OT TAaKMX XapaKTEPUCTHUK
JIPEBECUHBI, KaK MOpOJa, IUIOTHOCTb, BJIAXHOCTh, TEMIIEpaTypa, CTEIEHb 3arHUBaHUS,
IEPOXOBATOCTh TOBEPXHOCTH.

Takum o0Opa3om, sIBI€HHE IOMHUHECICHIINM JIPEBECHHBI MOXET OBITh HCIIOJIB30BAHO ISt
pacro3HaBaHusl TMOPOJ, BBIABICHUS IOPOKOB JIPEBECUHBI, OMNPEACIICHUS €€ BIIAKHOCTH,
oOHapyXeHHs] CHHEBbl U THHWJIEH B JpeBecwHe. HemocTtaTok 3TOro Meroia B TOM, YTO MPH
WCTIOJIb30BaHUH JIIOMHUHECIEHTHBIX SKPAHOB MTPOCBEYMBAHUE JPEBECHUHBI MOKHO MPOBOJUTH TOJIBKO
B 3aT€MHEHHBIX ITIOMEIICHUIX.

CunoBas copTupoBKa
Cul0BOM COPTHPOBKE ITOABEPrarOTCs CyXHE IHIOMATepUaNbl, HCIONb3YIOIIHAECS I
HECYIIUX KOHCTPYKIHMH. DTOT crmocod COPTUPOBKM HANpaBieH Ha OIpeaesieHne (QU3NKo-
MEXAHUYECKUX XapaKTEPUCTUK IHIOMATEPHANIOB, Ka4e€CTBO KOTOPBIX OLIEHMBAETCS IO MOAYIIIO
ynpyroctu. lImiomarepuansl cOpTUPYIOTCS B 3aBUCUMOCTH OT PE3YJbTAaTOB M3MEPEHHUS CTPEIIBI
nporuba TpW 3aJaHHOM CHIIOBOW Harpy3ke. YCTpOHCTBa MJisi COPTHUPOBKU 0OOpPYIOBaHbI
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MPOrpaMMHBIMH KOMILJIEKCAaMH ISl 0OpaOOTKH MOJIyYEHHBIX pe3yibTaToB. lIpumepamu Takux
YCTPOMCTB ABISIOTCS copTupyromue cuctemsl Computer-matic u CLT.

VYcraHoBka g Hepaspyliaromiero KoHTposis kadectBa Computermatic oOecrednBaer
COPTUPOBKY MUJIOMATEPUATIOB TONIIUHON OT 25 10 76 MM, mupuHoit ot 50 10 305 MM U IITUHOM OT
2 1o 7 m Ha ckopoctu 1m0 150 m/muH. KoHTponmupyembie QoTogaTuMKaMu, TOCKU TOJAIOTCS B
YCTPOMCTBO € MOMOIIBIO0 POJMKOBOTO KOHBEHEpa M M3THOAIOTCS 1O TUIACTH CHCIHATLHBIM POJIMKOM
¢ 3amaHHOW cuiod. BennunHa mporuba v mpoJoiabHOM MOKOPOOIEHHOCTH PETUCTPUPYIOTCS uepe3
Kaxaple 15,2 cM, 3areM MOJTy4YCHHBIE NaHHBIE 00padaThIBAIOTCS KOMITBIOTEpOM. Kaxmol mocke
[IpUCBaMBaeTCs OMPECIICHHBIN COPT KauecTBa, 0Ciie Y4ero OHa MapKUPYETCS.

e
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Puc. 1. Texnonmornyeckasi cxema ycranoBku Computermatic:
1, 6, 8 — porosmeMeHTHI;
2 — IaT4YMK MPOJOIbHON MOKOPOOIEHHOCTH JOCKH;
3 — MIPUBOHOM OMOPHBIN POJIHK;
4 — TeH30METPUUECKUI TaTUUK;
S —HEeNpUBOAHOM OMOPHBIN POJIHUK;
7 — HarpyXaroluil poJuK;
9 — IPWKUMHOH POJIHIK;
10 — HanpaBasIOIIKE POJIMKY, U HANpaBJIEHUE [10JIa4l COPTUPYEMOTO
nujaoMarepuana

[Tunomarepuansl, mnocrynaromue B coprupytomee ycrpoiictBo CLT mo  kpowmke,
MOCJIEZI0BATENBHO - M0 CUTHalIaM (OTOAATYMKOB - 3aKUMAIOTCS POJIMKOBBIMU ONOpPAaMH, KOTOPbIE
U3ru0aroT J10CKy, mpuaaBas eil s-oOpa3Hblii Bua. C NMOMOILNBIO HArpyXarolUX POJIMKOB dYepe3
Kaxple 15,2 cM gocka mporubaeTrcs Ha § MM, U PETHCTPUPYETCS] BETMYMHA CHIIBI, HEOOXOAMMOM
Juis  co3naHus aToro mnporuba. WHpopmanms oOpabaTbiBaeTcss BCTPOEHHBIM MPOTPAMMHBIM
KOMIUIEKCOM, KOTOPBIM MPUCBAUBAET JOCKE ONPEAECICHHBIN COpT KadecTBa. K 1OCTOMHCTBAM 3TOM
CHUCTEMBI MOXXHO OTHECTH IIPOCTOTY YCTPOMCTBA, BBICOKYIO CKOPOCTH M TOYHOCTBH OIIPENEIICHUS
apaMeTpPOB.

Puc. 2. O6muii BUI ¥ TEXHOJIOTHYECKask cxeMa copTupoBouHOi MamuHbl CLT:
1 — omopHBIE POJIHKH;
2 — TUAPOIVIIUHPEI;
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3 — COpTUPYEMBIN MUIIOMATEPHAIT;
4,5, 6 17— HoTOINEKTPUUECKUE TATINKH;
8 1 9 — mepBasg v BTOpasi CUCTEMbI, PETUCTPUPYIOLINE HATPY3KH;
10 — mynpT ynpaBieHus;
11 — mapkupyrolIee yCTPOHCTBO
AKycTHUYecKasi COpPTUPOBKA

OaHuM K3 Hepa3pyllallUX METOIOB KOHTPOJS KauecTBa JIPEBECHHBI SBJSETCS aKyCTHUeCKas
coptupoBka. B nepeBooOpaboTKe OHa HCIONB3YeTCS B pasHBIX IENsAX: JUIS MPOTHO3UPOBAHUS
paspylleHHil U pacTpeCKUBAHMM, OLIEHKH MPOYHOCTHBIX XapaKTEPUCTHK, OTOOpa PE30HAHCHOM
JIPEBECUHBI JUIsI M3TOTOBJICHHUS] MY3bIKaJbHBIX HMHCTPYMEHTOB M JAp. V3MepeHue aKyCTUYeCKHX
CUTHAJIOB B JpPEBECHMHE - TMpoIeaypa CJIOXHasi, IOCKOJIbKY JpeBEeCHHa XapaKTepus3yeTcs
AHU30TPONUEHN U CKOPOCTh PACHpPOCTPAHEHUSI BOJIHBI CUIILHO BapbUPYET B 3aBUCUMOCTH OT MOPOJIbI,
BO3pacTa, HalpaBJieHUs! BOJIOKOH. B mpomonbHOM HampaBieHUH CKOPOCTb PacpOCTPaHEHHS BOJH
u3mensercs ot 4000 mo 5000 m/c, B pamuanpHOM HampasieHud - ot 1500 mo 2000 m/c, B
tanreHiaabHoM- oT 1000 mo 1500 w/c. Takue xXapaKTepUCTHUKH, KaK IUIOTHOCTh, BJIAXXHOCTD,
HAJIMYUE TOPOKOB, TAKXKE BIHUSAIOT HA CKOPOCTh PACIPOCTPAHEHHS U KOIPPUIMEHT OCIaOICHUS
aKyCTHMUECKHUX BOJH B JpeBecuHe. CyllecTBYyeT cTporas KOppemnsius MEXIy UIMHON BOJIOKOH U
CKOPOCTBIO PACIpPOCTPAHEHUSI aKYCTHYECKUX BOJH BJOJb BOJOKOH, IIPH 3TOM CJEAYET OTMETHUTb,
YTO 4YeM /AJMHHEE BOJOKHA JPEBECHHBI, TE€M BBIIIE IOKA3aTelb MOIYJS YIPYrocTh. OTUM
OOBSICHSIETCS 3aBUCUMOCTh CKOPOCTH PACIPOCTPAHCHHS] aKyCTHYECKOW BOJIHBI B JIPEBECHHE U
BEJIMYMHBI MOAYJIS ee ynpyrocTd. CKOpOCTb pacHpOCTpaHEHUs yJapHON BOJHBI B 30POBOIt
JIpeBECUHE BHINIEC, YeM B THWIOM. Yem Oomble TpeumH, mMycToT U ASPEKTOB B JPEBECHHE, TEM
OBICTpEe 3aTyXalT aKyCTHYECKHE KoJaeOaHusl.

K akycTtuyeckuMm MeTogaM HEpa3pyIIAIOIIETO KOHTPOJIE OTHOCST HCIIBITAaHUS Marepuaa,
OCHOBaHHBIC Ha PETHUCTpALMU MapaMeTPOB YIPYTUX BOJH, BO30YKIAa€MbIX WM BO3HHKAIOUINX B
00BeKTe nccienoBanms. s akyCTHIECKOTO METO/Ia KOHTPOJIS Ka4yecTBa UCIIOIB3YIOTCS KOJIeOaHHsI
3BYKOBOT'O U YJIbTPa3BYKOBOTO nuamna3zoHoB 4acToToi oT 20 'y mo 30 MI'1, koTopble mochLIatoTCs
B UCCIIEyEeMbIIl 00BEKT UMITYJIbCHBIM JIMOO K€ HEMpephIBHBIM clI0cOO0M. OCOOEHHOCThIO METO/1a
ABJISIETCSI TO, YTO B HEM MCHOJIb3YIOTCS U PETUCTPUPYIOTCS HE AJIEKTPOMATHUTHBIE, & YIPYTHE
BOJIHBI, TIapaMeTPbl KOTOPBIX CBS3aHBI C TAKUMU CBONCTBAMU MAaTEpPHANIOB, KaK IUIOTHOCTD,
YOPYrocThb, aHU30TPOINHUA U ApP. AKYCTHUECKHE METO/Abl KOHTPOJISI MOAPA3AEISIIOTCS Ha 3XOMETO/,
TEHEBOW, PE30HAHCHBIM, BEJIOCUMMETPUUYECKHI, HWMIICTAHCHBI METOJbl, METOJ CBOOOHBIX
Kose0aHui u 1Ip.

[Ipn wWcCnoOnAB30BaHUM aKYCTHYECKOTO METOAa KOHTPOJS TPATUIIMOHHO H3MEPSIOTCS:
CKOPOCTH BOJIHBI IIPH MPOXOXKIACHUH YIBTPa3BYKa B 00BEKTE KOHTPOJIA, OcIabIeHue yIbTpa3ByKa,
paccerBaHHe YIbTPa3ByKa, YacTOTHAs COCTaBIAIOLIAS - CHEKTP CHUrHama.  AKYCTHYECKHE
YCTaHOBKHM HEpa3pylIAONIEr0 KOHTPOJIs KadecTBa MPEACTaBISAIOT COO0OW  COBOKYITHOCTH
(GYHKIMOHATBFHO OOBEAMHEHHBIX AaKyCTHYECKHUX TMPUOOPOB HEpa3pylIAIONMIET0 KOHTPOJIS CO
CpeICTBAaMHU MEXaHHU3alluu, aBTOMAaTH3aIK, 00pabOTKH, PETUCTpallMU U XpaHeHus: HHPOpMAaIH U
1o crocody cheMa JaHHBIX MOTYT OBITh MOApA3/ieleHbl Ha JIBa Kjacca: YCTaHOBKH, CHUMAIOIIUE
MOKa3aHUsl C MOMOIIBIO JTaTYMKA, U YCTAHOBKH, CHUMAIOIIME TMOKa3aHUsl C MOMOIIBIO JIA3€PHOTO
uHTEephepomeTpa.

K o0opynoBanuio, CHHMAIOIIEMy CHUTHAl C T[IOMOIIBI0 JaTYMKa, OTHOCATCS YCTaHOBKHU
Dynagrade u Precigrader ¢upmbr Dynalyse (IlIBenusi). MamumnHas kiaccupukanus CyxXux
MUJIOMATEPUAJIOB MO MPOYHOCTU 37I€Ch MOXKET BBHIMOJIHATHCS B COOTBETCTBUU C TPeOOBAaHUSIMHU K
BBITTYCKA€MON MPOMYKIIMH TO 3aJaHHBIM CTaHIapTaM. Takue CHUCTeMBl JIETKO BCTPAMBAIOTCS B
JIMHUIO TONEPEYHOr0 KOHBEHEpa U 3aHUMAaIOT MEHEE JIByX METPOB.

[Tpunuun peicTBus 00OPYAOBAaHMSA TAaKOB: MPYKUHHBIM yIapHBIH MEXaHHW3M TIJIaBHOTO OJioKa
aKTHUBUPYETCS TOINEPEUYHbIM JBWKEHHUEM IMHIIOMAaTepuana, B pe3yJbTaTe yAapoB MOJIOTOYKA IO
TOPILy MAJIOMaTepraja B TeJie OCIEeTHEr0 00pa3yOTCs aKyCTUUECKIE BOJIHBI (BUOpAIIHSs ), KOTOPBIE
BOCTIpUHUMAIOTCA  MUKpooHamMu. OJIHOBPEMEHHO BBITIONHSAETCS 3aMep T'€OMETPUUYECKUX
MapaMeTpoB JIOCOK C MOMOINBIO0 JazepHoro natdyuka. Cucrembl Dynagrade u Precigrader moryr
OBITH UCITOJIL30BAHBI TIPU COPTUPOBKE MUJIOMATEPHATIOB JJII CTPOUTEIHHBIX KOHCTPYKIUH, a TaKkKe
KJIeeHbIX TuiaomarepuanoB. KoncrpyktuBHoe oriuume Precigrader ot Dynagrade B Tom, 4uTOo B
MEPBYI0 CHUCTEMY BCTPOCH MEXaHM3M OMpENEJICHUsl IJIIOTHOCTU JPEeBECHUHBI. B COOTBETCTBUM C
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MaKCHMaJIbHOW MPOU3BOIUTENLHOCTBIO UMEIOTCA clieqyomue mMoaudukanuu cuctem: Dynagrade
20 (mpouzBoauTenbHOCTH - 20 mT./™MuH.), Dynagrade Standard (100 mr./mMus.); Dynagrade HC (150
mT./MuH.); Dynagrade XHC (240 mt./mMun.); Precigrader 100 (100 mrr./muH.); Precigrader 180 (180
IIT./MHH.).

ITo TakoMy >ke NMPUHILIMITY, KaK Ha3BaHHOE 0OopyaoBaHue, paboraer u Sylvamatic by CBS-CBT -
YCTPOMCTBO, KOTOPOE pon3BoaAnTCs BO Opanuuu.

K akycTuueckum cpeicTBaM Hepa3pyLIAlOIIero KOHTPOJS KayecTBa, BBIMOJHSIOMIMM 3aMephbl
Ja3epHbIM uHTephepomerpoM, oTHocuTcs ckanep VISCAN aBctpo-utanesHckoi pupmsl Microtec.
OTO YCTPONCTBO JIETKO BCTPAWBAaeTCs B JIMHHUIO, C €ro IOMOIIBI0O MOXHO OIpPEAesaTh
XapaKTEePUCTHKN MHJIOMaTepuallia IpU €ro mojade M BJOJb, M IONepeK. V3mepeHHe 4acTOTHI
COOCTBEHHBIX KOJIEOaHHI JOCKH MOCPEIACTBOM JIa3epHOTO MHTEephEepoMeTpa MO3BOJISET U30EKaATh
BJIMSIHUSL TIOCTOPOHHUX IIIYMOB Ha pe3yibTaThl. [IpoM3BOIUTENEHOCTH CUCTEMBI - 10 150 1mT./MuH.

JIOCTOMHCTBOM aKyCTHUYECKHUX METOJ0B COPTHPOBKU SIBISIETCS TO, YTO OHU TIO3BOJISIOT
COPTHPOBATH MUJIOMATEPUATBI OOJNBIION TOMIIUHBI (Opychs TOMmUHON 0 120 MM), B TO BpeMs Kak
C MOMOIIBIO CUJIOBOM (MEXaHMYECKON) COPTUPOBKU MOXKHO ONPEAEISATh MOAYJb YIPYTOCTH JTOCOK
TOJNIIMHOM He Oosiee 75 MM BBHUAY PHUCKa pa3pylieHUs apeBecuHbl. HemocraTok: 3TOT Meron
KOHTPOJISI KauecTBa He JaeT MHPOpPMAIMK O TOYHOM PACIOJIOKEHUHU Ae(eKTa, a JUIIb MO3BOJSET
OLICHUBATh OOUIYI0 TPOYHOCTh IIOCKH. B pe3ynabTare MOCKH, W3 KOTOPHIX MOTJU OBl OBITH
BbIpe3aHbl 1e(DeKTHbIE MECTA, OTHOCAT K HU3KOKAUYECTBEHHOMY MaTepHaly.

OnTHUKO-3JIEKTPOHHAS OLIEHKA

B mnacrosmiee Bpems I M3MEPEHUM M KOHTPOJIS KadyecTBa IHUJIOMATEPUAIOB MOTYT
UCIIOJIb30BaThCsl ONTUKO-3JIEKTPOHHBIE CPEACTBA Ha OCHOBE LM(POBBIX BHUIEO- M (OTOKamep ¢
BBICOKMMHM Pa3pelIEHHMEM M YacTOTOM CMEHBbI KaapoB. ONTHUKO-3JEKTPOHHBIE KaMepbl MEpenaroT
n300pakeHusl TOPLUOB U MPO(UIs COPTUMEHTOB Ha MOHMUTOp. lIpuHIMNUanbHAs cxemMa ONTHKO-
AIIEKTPOHHBIX CHUCTEM HW3MEPEHUS: €CTECTBEHHBIM WM HCKYCCTBEHHBIH HCTOYHUK ONTHYECKOTO
U3JIY4EHUs; cpella paclpoCTPaHEHHs], CKBO3b KOTOPYI MPOXOIUT H3JIy4E€HHE OT HCCIEeTyeMOro
o0BeKTa 10 NPUEMHON YacTU OINTUKO-3JIEKTPOHHOIO MpHOOpa; ONTHYECKas CHUCTeMa, KOoTopas
BBINOJIHSAET TEPBUUHYIO 00paboTKy uHpopMauuu U (GOpMHUPYET H300pa)keHHe; OINTHYECKUI
¢uIbTp, MPONYCKAIOMMM TOTOK H3JIyY€HUS 10 CHEKTPaJIbHOMY COCTaBy; aHaJIW3aTop
n300pakeHus1, MpeoOpa3yonuil pacnpeaeseHne OCBELUIEHHOCTH B MPOCTPAHCTBE H300paKeHUH
WIM pactpellesIIoIMi SIPKOCTh B MPOCTPAHCTBE MPEIMETOB BO BPEMEHHYIO IOCIIEI0BATEIbHOCTh
NPOXOJALIET0 Yepe3 HEro MOTOKa M3IydeHHs; (OTOMPUEMHHUK, MpeoOpa3yrolfil H3iIyuyeHHe B
ANEKTPUYECKUN CHUTHAJ; YCUIUTENb-TIpeo0pa3oBaTeib, 00paldaThIBAIOMIUM W  YCHUIIUBAIOIIMMA
AIIEKTPUUYECKUI CUTHAII; BBIXOAHOE YCTPOHCTBO, KOTOPOE MOXKET OBITh MPEICTABIEHO aHAJOTOBBIM
WK U(POBBIM YCTPOHCTBOM, BUJIEOKOHTPOJBHBIM YCTPOMCTBOM M Jip. Bce onTuko-31€KTpOHHBIE
YCTPOMCTBA B COOTBETCTBUU C BBINOJIHAEMBIMU (PYHKIIUSMH MOKHO MOJIPA3/IEIUTh HA TPH TPYIIIIbL:
e uHpopManuoHHbie (cOop, 00paboTKa, BOCHPOU3BEACHUE HA BUIICOKOHTPOJIHLHOM YCTPOUCTBE
UHPOPMALIUU O MUKPOCTPYKTYpE SIPKOCTHBIX MOJIEH N3ITyYEeHUs B Pa3IMUHBIX YYaCTKaX CIEKTpa);
® 3MEpUTENbHOIO THMA (M3MEpPEHHE XapaKTePUCTUK U MapaMeTpOB, CBA3AHHBIX C U3IyYEHUEM
OTJENBHBIX 0OBEKTOB WM MPOIIECCOB);
® CIe/IIero Tumna (aBTOMaTHUeCKOe COMPOBOXKICHNE OTIEIbHBIX U3JIyYaIOIUX 0ObEKTOB).

OOpaboTka [aHHBIX, IOJYYEHHbIX B pe3yibTaTe CKaHUpOBaHMA, BbimonHsercs Ha [IK.
Ounckas ¢upma Finscan, ocHoBaHHas B 1988 romy, mpou3BoguT 00OpyAOBaHME IS ONTHKO-
AIIEKTPOHHOTO  M3MepeHus mnuwiomarepuainoB. Ilpumep ee mnpoaykuum - cuctema s
AaBTOMATU3MPOBAHHOW OIEHKU KayecTBa M ONTUMU3ALIMHU MTpoliecca MPON3BOACTBA MUIIOMATEPHAIIOB
BoardMaster. Dta cucrema CKaHUpPYeT KaXIyl0 W3 YeThIpeX CTOPOH JIOCKH ABYMS MM TpeMs
nBetHeiMU CCD xamepamu . B 00111eii CJI0’)KHOCTH B CHCTEME 3aIeMCTBOBaHO OT 8 10 12 xamep ¢
paspemienuem 6onee 5000 nukceneid. Boicokoe paspemieHre kamep MO3BOJSET MOTY4aTh TOYHBIE
pe3ynbTaThl Jake Npu pabore Ha OOJbIION ckopocTd. Vcmonb3oBaHHME IBETHBIX KaMep IpH
CKaHUPOBAHMUHU TMOBBIIIAET KaY€CTBO PACIMO3HABAHUS PA3HBIX JE(PEKTOB IPEBECHHBI U HAJINYMS HA
NWIOMaTepuane KOpbl, a CHHXPOHU3ALUS COCTaBIISIIOIIMX LIBETOB MO3BOJISET MOIYy4aTh peabHbIC
1BeTHbIe M300paxkeHus. s ymobcTBa paboThl oneparopa KaxaoMy TUNY Oe(PEKTOB HMPUCBOCH
OlpeieNIeHHbIN 1IBETOBOM KoA. PacniozHaBaHue 1eEeKTOB M KOHTPOJIbHBIE U3MEPEHUS IPOBOASTCS B
pekuMe OHJIalH. B 3aBHCHMOCTH OT Ha3HavyeHus pazpaboTaHbl cienyromue Mmoaenn BoardMaster:
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E1/3 - mns kpomkooOpe3Hbix ctankoB, GS3/4 - mus nuHuil ceipoit copTupoBku, FS4 - misa nuHuit
cyxoit/koHeuyHoit copTupoBku, GF4 - 11 KOMOMHMPOBAHHBIX JUHHNA CHIPOW M CYXOH/KOHEYHOMH
COPTUPOBKH, PS4 - 1J1s1 COPTUPOBKY MAHENEH B CTPOTAJIbHBIX CTAHKAX.

Bmecte ¢ BoardMaster MokeT OBITh HCIIONB30BaHA CHCTEMa JUIS CKAaHHUPOBAHHUSA TOPLIOB
niomarepuana BoardMaster-EndSpy. Mcnonb3yst 3Ty cuctemy, KOTOpasi CKAaHUPYET JIPEBECHHY C
MOMOIIIIO IIBETHBIX KaMmep, MOXHO H3MEpATh PACCTOSHUE MEXIy TOAWYHBIMH CIOSMH U
HAIpPAaBJIEHUE ITUX CJIOEB, ONPEAEIATH MO3UINIO CEPALEBUHBI, COOTHOIIIEHNE KOJIMYECTBA paHHEH U
NO3/IHEH JpEeBECHHBI, HAlpaBJIeHUE BOJOKOH U TpeluH B Topuax. CKopocTh 00pabOTKH 10CTUTAET
240 nocok B MHUHYTY, a KOMIbIOTep paboTaeT Ha 0Oase omeparmoHHOW cuctembl Windows 7.
Cuctembl Finscan wHCmonb3yloTcsi Ha KpPYNHEHIIMX JieconepepadaThIBAIOIINX MPEAINPUATHIX
Poccun u ctpan CxkannunaBuu, CeBepHoil AMepuku, bantuu.

ONTHUKO-3JIEKTPOHHAS TEXHOJOTHS XOPOIIO HMHTEIPUPYETCS C JIA3€pPHBIMH CEHCOpaMH ISt
MOJTYYCHHS TTOAPOOHON MHPOPMAIMK O CKaHUpyeMoM 00bekTe. Tak, Hemenkas yctaHoBka PAUL
Wood Scanning System ocHarieHa jJa3epHbIMA CEHCOpAaMH U LIBETHBIMH KaMepaMu U pa3padoTaHa
C LEJbI0 pacro3HaBaHUs AePEKTOB JPEBECUHbI, COPTUPOBKH U ONTHUMM3AIMK MPOIECcca PACKpOs.
Cucrema xonTpons kadectBa nocku Board Quality Control System, co3zmannas QuHCKOI
KoMIaHueil Visiometric, Takke CKaHUPYET JOCKU C MOMOUIBIO JIa3€pHOTO CEHCOpa M IIBETHOU
KaMepbl, KOTOPBIE TIO3BOJISIIOT JIOKAIN30BaTh CYYKH, TPEIIHMHBI H 00301. . [pn
9TOM BCE U3MEPEHUs BBIMIOJIHSIOTCS C TOYHOCTHIO M0 1 MM mpu ckopoctu nojaayu 10 400 M/MuH.
Cucrema ckanupoBaHHs Visiometric pacrio3HaeT HANpaBlICHHE TOJUYHBIX CJIOEB U ONpEAECseT,
Kakasi UMEHHO IUIaCTh MUJIoMaTepuana CKaHUPYETCS - BHYTPEHHSA WM HapyXHas, U €CJIU JI0CKa
JIKUT BHYTPEHHEH IUIACTHIO BBEPX, TO MHIJIOMaTepuas mepeBopaduBaeTca. C MOMOMIBIO 3TOTO
YCTPOMCTBA TaKk)Ke€ MOXKHO OMpEeNessITh HajJudhe KOpbl Ha MujaoMarepuaie. B cooTBeTcTBUM C
NOJYyYeHHOW wWH(pOpMaMeld NWIbHBIA WHCTPYMEHT HACTpAauMBaeTCs Ui BBHIOJHEHHUS pe3a.
[TomyueHHbIe U3MEPEHUS M ONITUMU3ALIMOHHBIE [TOKA3aTeIN COXPAHSIOTCS B MaMSATH KOMITBIOTEpA U
MOTYT OBITH OTIIPABIICHBI B OUC MPENTPUATHSI.

4.3. JlabopaTopHbIe padoThI
Y4eOHbIM [UIAHOM HE PEAYCMOTPEHBI

4.4. IlpakTH4ecKue 3aHATHS

Buo
3anamus 6
Ao Homep Haumenosanue mem ) Obven unmepakmusvuoﬁ,
i pazoena RPAKmMu4ecKux 3aHAmuil (wac.) AKMUuGHOI,
OUCHUNIUHbL UHHOBAUUOHHOU
popmax,
(uac.)
HccnenoBanne OCHOBHBIX 3JIEMEHTOB -
1 KJIETOUHOW cTeHKU. OnpeaeseHue npeaena 4
TUT'POCKONMMYHOCTH.
5 1. Ormpezenenne MIOTHOCTH U MIOPUCTOCTH 6 Iuckyccus (2
JPEBECHHBI yac)
3 AHU30TPONHSI CBOMCTB IPEBECHHBL. Y CYIIKa U 12 -
pazOyxanmne
Pacuer MexaHHYeCKHX MOKa3aTesIeH TPEBECHHBI Tpenunru B
4 2. 6 MaJIoH TpyIe
(24)
5 Omnpenenenre MPOIOIHKUTEIHHOCTH CYIIKH 6 JUcKyccrs (2 Jac)
JPEBECHHBI
HUTOr'O 34 6

4.5. KoHTpOoJIbHbIE MEPONIPUATHS: KYPCOBOI NMPOEKT (KypcoBasi padoTa), KOHTPOJIbHAas
padora, PI'P, pedepar
VY4eOHbIM TUIAHOM HE TIPEAYCMOTPEHO
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5. MATPAIIA COOTHECEHUS PA3JEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMHUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu
Kon-60 X Buo
Ne, naumenoeanue OIIK-1 t., uac . Ouenka
yacoe Komn. &« YUeOHbIX 3aHAmUIL
paszoenoe OucyunIuHbl pe3ynbmamos
1 2 3 4 5 6 7
1. ®usuueckue OCHOBBI APEBECUHBI 61 + 1 61 JIK, 113, CP 9K3aMeH
2. DJeMeHTbl MOJIEKYISIpHON GU3UKHU U 35 + 1 35 JK, 113, CP 3K3aMeEH
TEPMOJAMHAMUKH MPUMEHUTETBHO K
JIPEBECUHE
3. DneKTpuuecKue U ONTUYECKHUE CBOMCTBA 6 + 1 6 JIK, CP 3K3aMeH
JPEBECUHBI
4. MeTtoapl KOHTPOJIsS (HPUZHKO- 6 + 1 6 JIK, CP 9K3aMeH
MEXaHUYECKUX CBOMCTB JPEBECUHBI
6cezo uacoe 108 108 1 108
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6.
CAMOCTOSATEJBbHOM PABOTHI OBYUAIOIMUXCS MO JUCIHUATIJINHE
HAemurposa M.11. Pusnka apeBecuusl: yaebHoe mocodue / M.II. Jlemutposa, A.H.

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJs

Uemonanos; [1oBOMKCKUI rOCYJapCTBEHHBIN TEXHOIOTHYECKUM YHUBEpCUTET. - Momkap-Omna:
[Ty, 2016.-160 c: nn.
http /biblioklub.ru /index.php?page=book&id=494058

7.

IIEPEYEHDb OCHOBHOM ¥ JOHNOJHHUTEJIBHOW JUTEPATYPBHI,
HEOBXOJMMOMU JJIA OCBOEHUA JUCHHUITJINHBI

Ne

Haumenoeanue uzoanus

Buo
3ana-
mus

Konuuecmeo
IKZEMNIIAPOG
6
oubnuomexe,
IIOT.

Obecneuen-
Hocmbp,
(3K3./ 4yei.)

2

4

5

OcHoBHasi JIUTEpaTYypa

VYrones b.H. JlpeBecrHOBEeI€HUE U JIECHOE TOBAPOBEICHUE:
y4ueOHUK. — 5-¢ m3n, mpepabd., u gom. — M.: T'OY BIIO
MI'VJI, 2007. =351 c.

JIk, CP

29

1,0

I'epxe JL.H. [IpeBecunoBenenue: yuebHnoe mocodbue/ JI.H.

I'epke, B.H. bamkupos, A.B. KusseBa, Munucrepctso

oOpa3oBanns u Hayku Poccun, KazaHcknuii HallMmOHATBHBIH

HCCIIEIOBATENbCKUI TEXHOJOTMYECKHH YHHUBEPCUTET. —

Kazans: M3n-80 KHUTY, 2014. — 104 c.
http://biblioclub.ru/index.php?page=book_view_red&book
i1d=428705

JIk,
I13, CP

OP

1,0

Kprok B.M. ®usuka B IpeBECHHOBEACHUN U TEXHOJIOTHUHU
npeecunbl:  Jlekuuu /B.M.  Kprok, E.E. IllBamwm;
ExarepunOypr: Ypai. roc. JIeCOTeXHUYECKUN YHUBEPCHTET,
2007 — 80 c.
http://window.edu.ru/resource/836/80836/files/%D0%A4%
D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%
94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%
98%D0%9D%D0%AB.pdf

JIk, I13

OP

1,0

JlonmoJIHMTEIbHAS JINTepaTypa

CrpaBounuk 1o gpesecune: CrnpaBounuk / [lox pen. b.H.
VYromnesa.- M.: JlecH. mpom-cTh, 1989. —296 c.

JIk,
JIP,I13

27

1,0

Hogocenor A.B. ®u3suka apeBecunbl: MeTonuy. yKa3aHus
1 KOHTPOJIbHBIE 3aJIaHUs AJIsl CTYJICHTOB 3a04YHOU U
ycKopeHHOH Gopm oOydenus cren. 250403.65
«Texnonorus aepeBoodpadboTkn»/ A.B. HoBocenos;
Bpatck: « bpI'¥», 2008. -20 c.

I13, CP

68

1,0

Yenwimena, 1.H. ®usnka qpeBeCUHbI: METOIMYECKUE
yKa3aHMs K BBIIOJIHEHUIO TabopaTopHeix padot / M.H.
UYensmmena; bparck: Usn-so bpl'Y, 2017. — 29 c.

JIP, CP

28

1,0

Uenbimena, M.H. ®usuka aApeBeCHHBI: METOIUYECKUE
yKa3aHus K BBINOJHEHHIO TpakTudeckux pador / W.H.
UYenrprmena; bparck: U3n-Bo bpl'Y, 2017. — 47 c.

I13, CP

26

1,0
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http://biblioclub.ru/index.php?page=book_view_red&book_id=428705
http://biblioclub.ru/index.php?page=book_view_red&book_id=428705
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http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%AB.pdf
http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%AB.pdf
http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%AB.pdf

8. INEPEYEHb PECYPCOB NH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETH «MAHTEPHET» HEOBXOJINMBIX
JJIsA OCBOEHUSA JUCHUITJIMHBI
1.OnexTponHsIii Katanor oubnmoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P
21DBN=BOOK&S21CNR=&7211D=.
2. Dnexkrponnas 6ubnmorexa bpI'V http://ecat.brstu.ru/catalog .
3. DneKkTpoHHO-OMONIHMOTEeYHAs cCcTeMa «Y HUBEPCUTETCKas Onbmuoreka online»
http://biblioclub.ru .
4. DnekTpoHHO-0MOaMoTeuHas cuctema «M3natenscTBo «Jlanby» http://e.lanbook.com .
5. Nadopmannonnas cucrema "EnnHoe OKHO A0CTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru .
6. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru .
7. Yausepcurerckas napopmarmonnas cucrema POCCUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .
8. HanmonanbHas anekrporHas oudianoreka HOB http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAUYECKHUE YKA3AHUSI JJI1 OBYYAIOLIUXCSI MO OCBOEHUIO
JUCHUIINHBI

9.1. Meroanuyeckue yKa3aHus 1JI 00y4alOIIMXCS 110 BHINOJHEHUIO J1a00paTOPHBIX padoT/
NPaKTHYeCKUX padot
IIpakTHyeckoe 3ausaTue Ne 1
HccnenoBanue 0CHOBHBIX 3JIEMEHTOB KJI€TOUHOI cTeHkH. OnpenesieHue npeaesia

TUTPOCKONMYHOCTH.

Ilenb  paboThI: HayuuTbcss ompenensaTs Tmpenen HACHILIEHUS KIETOYHBI3 CTEHOK U
PaBHOBECHYIO BIKHOCTb JIPEBECUHBI
3amanue: 1. O3HAaKOMUTBCS CO CTPOEHHUEM JIPEBECHOW KIETOYHOM CTEHKH; Kiaccupukaimen

BJIQKHBIX TEJ, B T.4. JPEBECHHBI;
2. TIPOBECTH TEOPETHUYECKOE OIpeesieHHe Mpeseia HACBIIEHUsS KIETOYHBIX CTEHOK JPEBECHHBI
pa3IMYHBIX TOPO/T (10 3aJaHHIO MTPETIOIaBaTeNs);

3. mpoBecTH ONpesieleHne PABHOBECHOM BIIAXXHOCTH JIPEBECHHBI I PA3IMYHBIX TEMIIEPaTypHO-
BJIQKHOCTHBIX YCJIOBUH M MIOCTPOUTH TPpaUK.

Crnoucroe CTpoeHHE KIETOYHOM CTEHKM MOXKHO HaOM0JaTh C IOMOIIBIO CBETOBOTO
Mukpockorna. Ha puc.l moka3ana cxemMa CTpoeHMsT CTEHKH ApeBeCHOW KieTku. Ha kaxnpon
«CTYTIEHBKE» 3TOM NPOCTPAHCTBEHHONM MOJENN 4YacTh KJIETOYHOW CTEHKH, MpeALIeCTBYIOIIEH
JAHHOMY CJIOI0, y/anieHa. TOHKMMH JIMHUSIMH TTOKa3aHO PacIOI0KEeHNE MUKPOPHOPHILIL.

B HmxHel yacti nzobpakeHa TOHKas cpedunnaa naacmunka M. TonmuHa Konebiercs: ot
0,5 mo 1,5 mxMm. CocTouT mpemmylnecTBeHHO u3 jurHuHa: 60-90 %, comepXUT HEKOTOpoe
KOJIMYECTBO TEMHULEIIII0N03, MEeKTHHA W MHHEpalbHBIX BemiecTB. Orinyaercs OOJbIION
nopucTocTelo. Ilepeuunan ooonouka P tonkas: 0,1-0,5 MKM, B CyXOM COCTOSIHUM IPUMEPHO B TPH
pa3a MeHble. CepeTMHHAsA TUIACTMHKA M MEPBUYHAA 000J04YKa 00pa3yloT «CIOXKHYIO CEpeTUHHYIO
TUTACTHHKY.

Bmopuunas obonouxka S tpumepHo B 10 pa3 toinie nepBuuHoOi. MukpopuOpusuisl B Hel
pacrioyiaratoTcsi oJ pa3HbIMU yIIIaMU K TPOJIOJIbHOW ocH KieTkr. COCTOUT BTOpUYHAs 000JI0YKa
U3 TOHKOTO CJI051 S1, MOIIIHOTO CJI0si Sy U BHYTPEHHETo S3 .

CopneprkaHue LHENTI0I03bl U TEMHUIIEIUTION03 BO BTOPUYHON 000JI0YKE 3HAYUTETIHHOE.
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L7 &
S»

S

MepBuynasn
cmexea(pP)

Cpedunnas
naacmunxa (M)

Puc.1 Cxema cTpoeHHUsI KIETOYHOW CTEHKHU Tpaxeu u tudpudopma.

P-nepBuunas obonouka; S; —BTopruyHas 00oJjo4YKa (HapYXHBIM TOHKHH cJOH); S, -BTOpUuYHas 000JIOUYKa
(MOIIHBIA CcpeqHHI CIIOM); S3— BTOpUYHAsL 000J104Ka (BHYTPEHHHUH cJ101 ); M-cpeuHHAas MIacTHHKA

Bropuunas o0osouka COAEpKUT YriyOneHUs-Opbl, HaXOJAIIUeCs IpYyr NPOTHB JIpyra B
coceHUX KileTKax. CxeMa CTpoeHUs OKaliMIIEHHOM IOPBI IIPEICTaBIeHa Ha PUC.2.

Puc. 2,. OxaiimnenHas nopa:
1 — cpenuHHas iacTuHKa M; 2 — BHEIIHHUMA CJI0W BTOPUYHON 000JIOUKH Sy, ; 3 — MIIEHKA MOPHI ;
4 — Topyc; 5 — kamepa nopsl; 6 — okaliMJICHHE MTOPbI
B3aumMoneiicTBre Biaaru U ApeBECHHbI ONPEAEIseTCs BUAOM JIPEBECHHBI KAaK BIAXKHOTO Teja.
Bcero cymectByer 3 Buja BIaXKHBIX TEI:
- KOJJIOUIHBIE (KETTaTHH)
- KalWJUISIPHO-TIOPUCTHIE (APEBECHBII YTOIIb, IIOCIIE BBICBIXaHHUS CTAHOBUTCS XPYITKHM)
- KallWJUISIPHO-TIOPUCTBIE KOJUIOUTHBIE .
JlpeBecrHa, WMes BOJIOKHHCTOE CTPOCHHE, 00JaJaeT KalMJUIIPHO-TIOPUCTOU CTPYKTYPOH,
CTEHKH KalWUIPOB 00J1a1at0T CBOMCTBAMH 3JTACTUYHBIX OrPAaHHUEHHO HA0YXaIOIUX Telei.
BoitokHa apeBecHHBI: Tpaxeuabl XBOHHBIX ITOPOJ, COCYIbI M JTMOPU(POPM JIMCTBEHHBIX MOPOJ U
KJIETKH CEepJUEBUHHBIX Jydel MPOHMIAEMBbl JJIS )KUIKOCTEH M ra3oB 3a CUET CBOEH KalMJUIIPHOM
CUCTeMBbI. YCJOBHBIN paauyc mop cocrtasisier Oosniee 100 M, mopuctocts ot 30 mo 80%, sta
MaKpOKanWIIsIpHAs cUcTeMa o0JIaJjaeT OrPOMHONM BHYTPEHHEW IMOBEPXHOCTBIO, KOTOpas JETKO
coOupaet u oTIAET BOJASHBIE MAphl U3 BO3yXa (TUTPOCKONUYHA).
KnerouHble CTEHKH HWMEIOT CIOUCTYIO CTPYKTYPY, B HUX (POPMHUPYETCS MUKPOKANUIUIIpHAsS
cHcTeMa Iop € YCIOBHBIM paauycoM 10 100 HM.
CBobosiHas Biara HaXOAMTCA B MaKpOKAaIMULIpaX W B MOJOCTSAX KIETOK M YAEPKUBAETCS TaM
MEXaHUYECKHU, MO3TOMY yAAISAETCS U3 APEBECUHBI CPABHUTEIIBHO JIETKO.
Ces3aHHas Biara COJCPXKHUTCA B KJIETOYHBIX CTEHKax (000JI0YKax) M YAEP>KUBACTCA CHIIAMHU
KallWJIJISIPHOTO B3aUMOJIEHCTBHSA, JOCTATOYHO IPOYHO. YJaJeHUE TaKOW BJard 3aTpyqHEHO HU
OKa3bIBACT CYLIECTBEHHOE BIIMSHUE HA M3MEHEHHE OOJIBIIMHCTBA  CBOMCTB apeBecunsl [Ipenen
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HACBHIIIEHUS] KJIETOYHBIX CTEHOK YKa3bIBa€T HA OTrPaHMUEHHHOE KOJUYECTBO YAEP:KUBACMOMN
crenkamu Biaru (30%)

B cBexecpyOneHHOHN JpeBecHHE, KaK MPaBWJIO, COJAEPXKUTCSA OOJIBLIOE KOJUYECTBO BOJIBI, U B
JAJIbHEWUIIIEM B 3aBUCUMOCTH OT YCJIIOBUN XPAHEHUSI OHO MOXKET YBEIMYMUBATHCS, YMEHBIIATHCS WU
ocTaBaTbCsd Ha MPEXKHEM YypoBHE. J[IsI COXpaHHOCTH ApeBECHHbI (B OOJIBIIMHCTBE CIY4aeB)
HE00XO0UMO MPUHATH MEPHI 110 YAAJIECHUIO BOJBI, T. €. IPOU3BECTH €€ CYLIKY.

Taxum obpazoM, WILH. — 3TO MaKCUMaJlbHasl BIQXKHOCTb KJIETOYHBIX CTEHOK, JOCTUTraeMast IIpH
YBJIQKHEHUU JIPEBECUHBI B BOJIE; XapaKTEPU3YETCsl paBHOBECUEM BIIAXKHOCTU KJIETOYHBIX CTEHOK C
BOJIOM, HAXOJAIIEHCS B IMOJIOCTAX KJIETOK Y ChIPOH JPEBECHHBI.

JroT nokasarenb, WILH , %, MOXHO OPEACTUTh 10 (hopMyIie
1 1

W, =(=—=)xp,x100

Pg Po

I P 6 U Po — COOTBETCTBEHHO 0a3MCHAs MJIOTHOCTH JAPEBECHHBI U IJIOTHOCTh A0COTIOTHO CyXOH
JIPEBECUHBI; Py — TIOTHOCTB CBSI3aHHOM BOABI (B pacuerax mpuHATH 1115 Kr/Mg)

C yBenWueHWEM TIUIOTHOCTH TpPENENT HACHIIEHUS KIETOYHBIX CTEHOK WILH. 3HAYUTEIHHO
CHI)KAeTCsA. OTO BBI3BAHO TEM, YTO YMEHBINIAETCS IUIOMIAb MOBEPXHOCTH KJIETOYHBIX CTEHOK, B
YIIIYONEHUSIX KOTOPBIX YAEPKMBACTCS MHUKpOKamwUIsipHas Bona. CiemoBarenbHO, YMEHBIIACTCS
KOJIMUECTBO CBSI3aHHOM BOJIbI, XapakTepu3yIOllee  Mpeled HACHIIIEHHUS KIETOYHBIX CTEHOK
npeBecwHbl. 3HaueHue WILH. konebnercs oT 38% 1o 24% . Takoe 3Ha4eHHWE MOXKET OBITh
NPUHATO JJISL IPEBECUHBI TOPO/I, TPOU3PACTAIONINX B YMEPEHHOM KIIMMAaTHYECKOM TIOsICE.

[To comep:xanuio BIaru pa3anyaroT:

- MOKpYI0 Opesecuny — ¢ eaaxchocmoio 6on1ee 100%;
- CBEXKYI0 (CBEXKeCpYOIICHHYIO), COXPAaHUBIIYIO BIAXKHOCTh pacTyiiero aepesa , W = 50-100% ;
- Opesecuny ammocghepnoni cywiku (BO3IYIIHO-CYXVIO), BBICYIICHHYIO M BBIIEPKAHHYIO Ha
OTKpbITOM Bo3nyxe, W = 15% (metom) — 20% (3umoit);
- Opesecuny KamepHou cyuwiku (KOMHAaTHO-CYXYIO), BBICYIICHHYIO B KaMepe WM BBIICPKAHHYIO B
OoTaluIMBaeMOM nomenieHun , W = 8-12%,
- abcontomuo cyxyw opesecuny, BHICYIICHHYIO J0 MOCTOSHHOM Macchl mpu temmeparype 100-
105°C, W = 0%.

Brnaxxnocts Benmmunnon 20-22% Ha3bIBaeTCS TPAHCMOPTHOM, a BIAXXHOCTh, KOTOPYIO JPEBECHHA
UMEET B MEPUO/T IKCILUTYaTaIHH, — IKCIJIYaTAIHOHHOM.

BrnaxxHOCTh JIpeBECHHBI, KOT/Ia CTEHKH KJIETOK HACHIIIEHBI BOJOH, a MOJIOCTH MEKKJICTOUHBIE
MIPOCTPAHCTBAa CBOOOMHBI OT BOJBI, HAa3bIBAETCS MPEAENIOM TMTPOCKOMUYECKOW BIaKHOCTH. Jlis
JPEBECHUHBI Pa3IMUHbIX MOpPoJ oOHa Koznebiuercs ot 23 1o 35% (B cpenneM 30%) oT Macchl cyxoi
JPEBECHUHBI.

Knaccugukarus apeBecHHBI MO BIAKHOCTH B 3aBHCHMOCTH OT 0OJacTH €€ HWCIOJIb30BAHUS M
LEHHOCTH:

o Braxsas (W > 22%) — nonydaOpuxkat. Takas qpeBecrHa HE JI0JKHA MTOCTYNaTh B MPOJIAXKY
(xoappunment nenHoctu K = 1);

e TOBapHas, TPAaHCHOPTHO-cyxas (aTMochepHo-cyxas, skcrioptHas) (W = 22%) — eit npuiana
BJIQXKHOCTh, COOTBETCTBYIOIIAS TMpeneny OMOCTOMKOCTH, MPU KOTOPOH TIIOTHOYIOKEHHBIE
MJIOMaTepHaTbl MOXKHO TIEPEBO3HUTH B JIETHEE BPEMsI U JUTUTEILHO XPAaHUTH 0e3 OMaceHus
nopakeHus ux rpudaMu (K0dPPUIIMEHT IEHHOCTU MO0 OTHOIICHHIO K BiakHo#, K = 1,2);

e ToBapHO-cTpoutenbHast (W = 17%) — mpuMeHSETCS IS M3TOTOBJIEHUS CTPOUTEIBHBIX
JIeTaneil YW KOHCTPYKIHMH, WMEIOIIUX HEMOCPEACTBEHHO KOHTAaKT C aTMochepHbIM
BozayxoMm (K = 1,5);

e HOpManu3oBaHHas, ctpoutenbHas (W = 12%) — mpumeHsieTcs B CTPOUTEIHCTBE,
o0ecrieunBaeT BBICOKYIO TPOYHOCTh, TEXHOJOTHYHOCTh, HAIEKHYIO CONPATaeMOCTh H
ornnuHyto otnenky (K= 2,4);

e MeOenbHO-cyxas (W = 6%) —B mpou3BoacTBe MeOenu u aeraneit unrepbepa (K = 3).
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3anmanue. [Ipon3BecTy pacyeT mpejesia HACKIIICHUS KJICTOYHBIX CTEHOK IS HUKCIIePESUHCIICHHBIX
MOPOJT IPEBECHUHBI. Taobmuma 1

Hcxonnble nanHble 1u1s pacuera

Ne papuaHTa ITopona npeBecuHbI

WBa, Oepesa sxenme3Has

JIuna, akanus 6eaas

Ocwuna, OakayT

Opex rpenkuit, Tomnob

JIncTBeHHMIIA, SICCHD

Cocna kenpoBas, OyK

CocHa 00BIKHOBEHHasI, TpyIIa

Jy6, nuxTa cubupckas

OO |INO|ORWIN|F-

Enp, camiut

[EN
o

I'pab, siceHs OCTPOTLTOMHBIH

[
[E=Y

[TuxTa Gemokopasi, KIIEH

=
N

Jly0 apakcuHckuii, 6epes3a pedpucras

=
w

CocHa uTanbsHCKasl,, B3

H
o

CekBolisl, TOMOJIb OEIbIi

=
ol

Tuc, s610H1

3ananue IlpowmsBecTu onpeneraeHne paBHOBECHON BIQXKHOCTH JPEBECHUHBI.
Tabnuua 2
WcxonHble JaHHbIC IS ONPEISICHUs] PAaBHOBECHOH BIIQKHOCTH JPEBECHHBI
u nnoctpoenus rpadpuka Wy = f (T)

No CreneHb HACBILIEHHOCTH BO3yXa, @ Hurepan Temneparyp, °C
BapUaHTa

1 0,95 20, 40, 60, 85
2 0,8 20 40, 60, 85
3 0,75 30, 45, 60, 85
4 0,7 30, 45, 60,85
5 0,65 20 ,45,70,105
6 0,6 20, 45,70,105
14 0,55 20, 40,60,100
8 0,5 20, 40,60,100
9 0,4 30, 60,90,120
10 0,3 30, 60,90,120

BrnaxxHOCTB, KOTOPYIO TpHOOpETaeT APEBECHHA B Pe3yJbTaTe UIMTEIBHOTO HAXOXKICHHUS Ha
BO3/IyXe C MOCTOSHHON TEeMIepaTypoil M BIAKHOCTHIO, HAa3bIBAETCS PABHOBECHOH BJIA’KHOCTBHIO.
Ona jgocturaercs B TOT MOMEHT, KOTJa YIPYroCTh MApoB HAaJ TOBEPXHOCTHIO JPEBECHHBI
OKa3bIBAETCSI PABHOM YIPYTOCTH MApOB OKPYKAIOIIETO e€ BO3AyXa.

[Tpenen rurpockonmmyHOoCcTH  WILT. — 3TO MaKCUMaJIbHAs BIAXKHOCTh KJIETOYHBIX CTCHOK,
JocTUTaeMasi MPH TOTJIOMIEHWH BJard M3 BO3AYyXa; XapaKTepU3yeTcsl OTCYTCTBUEM BOJBI B
MOJIOCTSIX KJIETOK M PAaBHOBECHEM BJIAKHOCTH KJIETOYHBIX CTCHOK M BO3/yXa, MPUOIHKAOIIETOCS K
HACBIIICHHOMY COCTOSIHHIO. JlpeBecuHa JOCTHTaeT YCTOMYMBOM BIAXKHOCTU MPH UTUTEIHHOM
BBICP)KHBAHUK €€ Ha BO3JyXe C MOCTOSHHBIMH TEMIIEPaTypOd W OTHOCHTEIBHOUW BIAXKHOCTHIO
(cTerneHbI0 HACBIIIEHHOCTH BIaroil) ¢.  Ecnu npu BeIAEpKMBaHWM  ApeBEeCHHA MOIJIONIAET Bary
u3 Bo3ayxa (copOuus), To €€ yCcTOHYMBas BIAXHOCTh MEHBIIE TOH, KOTOpas TOCTUTAETCS B TOM
ciydae, Korjaa JapeBecuHa oTnaét Biaary (necopbums). CpenHee 3HaYeHHE MEXKAY OTHUMHU

YCTOMYUBBIMU BIIAKHOCTSIMH Ha3bIBACTCS PaBHOBECHOW  BJIAYXKHOCTBIO JpeBecHHBI Wp., a
pasHUIla MEXKAY HUMH — TUCTEpe3rcoM copOuuu. M3menpuéHHas npeBecuHa (OMHIKHU, CTPYKKH)
UMeeT HeOOJIBIIION TUCTEPE3UC COPOITUUN TIpH JTF000M HAYaJIbHOW BJIAYKHOCTH B MPOIIECCE

BBIZICP)KUBAHUS JIOCTUIA€T YCTOMYMBOM BIIAXKHOCTH, IpPaKTU4YeCKH paBHOM Wp.. llo Takum
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AKCIEPUMEHTAIBHBIM JTaHHBIM TIOCTPOCHA JMarpamMma, OTPaKaloIias CBS3H MEXIy PaBHOBECHOW
BJIQYKHOCTBIO JPEBECUHBI JIF0O0H TTOPO M COCTOSTHUEM Bo3yxa (puc 3) .

Tabmuma 3

1.0 [T 11
0,9
=% O6nacTe
. 0,8 noBbIWaHHOTo
= RaBneHuns
F 0.7
5
g 0,6
T 08
£
z 0.4
5 0,3
0,2
0.1
0 .
20 40 60 80 100 120 140 160 180
TemnepaTtypa t,°C
Puc. 3. Jluarpamma paBHOBECHOH BJIaKHOCTU JIPEBECUHBI
Cpennue 3HaYeHUs IUIOTHOCTH JPEBECHHBI
[Topona 3HaueHHe IOTHOCTH APEBECHHBI, KI/ M°
IIPH BIQXXHOCTH B a0COJIIOTHO CYXOM | GasucHasi, Ps
12% Pyg COCTOSIHUH, Fo
JIucTBeHHHIIA 665 635 540
CocHa 0OBIKHOBEHHAS 505 480 415
Enb 445 420 365
Kenp (cocHa kempoBasi) 435 405 360
ITuxTa cubupckas 375 350 310
I'pab 795 760 640
Axanusg 0enast 800 770 650
I'pyma 710 670 585
Jy6 690 655 570
Knén 690 655 570
SlceHb 0OOBIKHOBEHHBIHT 680 650 560
Bbyx 680 650 560
Bsi3 650 620 535
bepésa 640 620 520
Opex rpenxunit 590 560 490
Omnbxa 525 495 430
Ocuna 495 465 400
Jluma 495 470 410
Tononp 455 425 375
WBa 455 425 380
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ITopsAOK BBINOJHEHUS:

1. O3HaKOMHTBCS CO CXEMOM CTPOEHUS KIETOUYHBIX CTEHOK.

2. M3yunuTh XapakTep B3aUMOJCHCTBUS BJIaTM U JPEBECHUHBI. M3yduTh KiIacCUPUKAIMIO
BJIQKHBIX TEIl.

3. IlpoBectu TeopeTrnyeckoe OMpeesieHue TMpefesia HAChIIIEHUS KIETOYHBIX CTEHOK
JPEBECUHBI Pa3IUMYHbIX TOPOJ (10 3a/laHUIO0 IIpEToaaBaTes).

4. TlpoBectu ompeneseHe PaBHOBECHOM BIaKHOCTU APEBECUHBI ISl pA3TUUYHbIX
TEMIIEPATYPHO-BJIAKHOCTHBIX YCIOBUI.

5. Cpnenatb BBIBOJIBI.

dopma OTYETHOCTH: KOHCIEKT, KOTOPBIH BKIJIIOYAET B ce0sl KpAaTKUE TEOPETUYECKUE CBEACHUS O
CTPOCHMHM CTCHOK KIIETKM JPEBECHHBI, COOTHOWIEHUH Ca0€B.. [lo 3amaHuio npenopasaress
IIPOU3BOAUTCS pacyeT Ipeieila HAChIIICHUSA KIETOYHBIX CTEHOK U1 YKa3aHHBIX NIOPOJ JPEBECUHBI.
HeoGxoaumble i pacdyera MCXOTHBbIC TAOIWYHBIE CBEJCHUS CIEIYeT CAMOCTOSTEIBbHO HAMTH B
COOTBETCTBYIOLIMX Tabaunax. Jlemaercs BHIBOJ O MOAOOMU U Pa3IMUMSIX MOJYyYEHHBIX BEJIMYUH OT
IIPUHATOM YCIIOBHOM BEJIMYMHBI IIpeleslia HACBIIEHWS KIETOYHBIX CTeHOK. Ilo 3amanuto
[IPENoAaBarelisd POU3BOAUTCA ONPEACIIEHUE PABHOBECHOU BIIAYKHOCTH JAPEBECHHBI IIPU BBIIACPIKKE
e€ B OIpEIeNIeHHBIX TEMIIePaTypHO-BIAXKHOCTHRIX ycioBusix. Ha rpaduke wu3obOpaxkaercs
U3MEHEHUE BIJIAXXHOCTU [PEBECHUHBI DM HArpeBaHUM BO3JyXa IPU IOCTOSIHHOM CTENEHU
HachllleHus. Jlenaercs BbIBOA 00 M3MEHEHUU BIAXKHOCTHU JIPEBECHHBI, B YACTHOCTH, BIAXKHOCTHU
KJIETOYHBIX CTCHOK.

3ajaHus JUIs CaMOCTOSITeJIbHOW PabOThI:

1.03HaKOMUTBCS C OCHOBHBIMU MTOHSATHSMH, CBSI3aHHBIMU C IIJIOTHOCTBIO APEBECUHBI U INIOTHOCTHIO
JPEBECUHHOIO BEIIECTBA.

2. O3HAaKOMHTKCS C MOHATHAMHU PABHOBECHOH BIAXXHOCTH JIPEBECHHBI, TUCTEPE3NCOM COPOLIMU TIpU
U3MECHEHUU TEMIIEPATyphbl U OTHOCUTEIIBHON BJIAXXKHOCTHU BO3yXa.

PekoMeHIaluy 10 BEIMOJHEHHUIO 3aJJaHUM U MMOATOTOBKE K IMPAKTUYECKOMY 3aHITHIO

[lepen KaXAbIM TNPAKTUYECKUM 3aHATHEM OOYYArOIIWiicS JIOJDKEH TOATOTOBUTH
COOTBGTCTBYIOHH/H\/JI TeOpCTI/I‘-IeCKI/Iﬁ Marcepral IO JICKOIMOHHBIM 3alliCiAM, Ha I[MPAKTUYCCKOM
3aHSTHU TIOTIOJIHUTH €r0, O3HAKOMHTBHCS C 3a/laHHeM, MaTepuallaMH IJIsl BBINONHEHUs pabOTHI.
OpI/IeHTI/Ip}IﬂCI) Ha MIOpAAOK BBIIMOJHCHUA 3aJlaHuA, MPUCTYNHUTH K BBIIIOJIHCHUIO HpaKTH‘-IeCKOﬁ
paboTHI.

I[J'IS[ COBCPUICHCTBOBAHUA TCOPCTUUCCKHUX H MPAKTUYCCKUX 3HaHI/II\/’I, KaxXzaasa MpaKTH4YeCKasd
paboTa COJEPKUT KOHTPOJIbHBIE BOMPOCHI M CIHCOK JjuTeparypbl. CTyIeHT OTBeYaeT Ha
KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE MPAKTUUECKON pabOTHI.

OcHoBHast TuTeparypa
1. Tepke JI.LH,. bamkupos B.H,. Kuszea A.B. JlpeBecuHoBenenue: ydeGHOe mocoOue.
MunucrepctBo  oOpasoBaHuss M Hayku  Poccum, KazaHckuil — HanMoOHaJIbHBINA
MCCIIEI0BATENbCKUI TEXHOJIOrnuec-kui yausepeurer. — Kaszans: M3n-s0 KHUTY, 2014. —

104 c. http://biblioclub.ru/index.php?page=book view red&book id=428705

JlononmHUTENbHAS TUTEPATypa
Hemutpona W.I1. ®usuka npesecunsl: yuedbnoe nocodue / M.I1. lemurpona, A.H.
YemoanoB; I10BOKCKHIT TOCYIapCTBEHHEIH TEXHONOTHYECKHH YHUBEpCHTET. - Momkap-Ona:
[Ty, 2016.-160 c: wu.
http /biblioklub.ru /index.php?page=book&id=494058

KoHTpobHbBIE BOOPOCHI /7151 CaMOTIPOBEPKHU

1. Ber4epTuth cxeMy CTpOSHUS KIIETOYHON CTEHKH.

2.J1aTh XapaKTepUCTUKY MEPBUYHONU 00OJIOYKH, BTOPUYHOM 000IOUKH U CPeIMHHON TIACTUHKH. .
3.YKa3aTh OCHOBHBIC XMMHYECKHE KOMIIOHEHTHI, BXOJAIINE C COCTaB 000JI0YEK U CPETMHHOM
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IIJIACTUHKH.

4. Yxa3aTh KJIaCCH(PHKALNIO BIAKHBIX TEJI U OOBSICHUTH TEPMUH «KAMMWIISIPHO-TIOPUCTOE
KOJUIOUJTHOE TEIIOM.

5. Kak BinsieT Ha BJIaKHOCTb APEBECUHBI ITOBBIILIEHUE TEMIIEPATYpPbl?

6. JlaTb 00BbsICHEHHE IOHATHIO «PAaBHOBECHAS BIAYKHOCTHY.

IIpakTn4yeckoe 3ausatue Ne?2
OnpeneneHue MIOTHOCTH U MOPUCTOCTH PEeBECHHBI
[leab paboThl: HayduThes pacCUUTHIBATH MTOKA3ATEIM INIOTHOCTH JIPEBECHHBI M €€ TOPUCTOCTh

3ajaHue:

1. O3HaKOMHUTBCS € pa3IMYHBIMU MOKA3aTEISAMHU IIJIOTHOCTU JPEBECUHBI, BIUSIHUEM BIaXKHOCTH
JIPEBECUHBI Ha €€ TUIOTHOCTH;

1. 03HaKOMHUTBHCA C KPUTEPUSMU. ONPEAEISIOUIMMH TIOPUCTOCTD IPEBECHHBI;

2. TIPOU3BECTH PACUYET IJIOTHOCTH JIPEBECHHBI YKa3aHHBIX MOPOJ] MPH PA3TUIHON BIAKHOCTH;

3. IPOU3BECTH pacueT MOPUCTOCTH JIPEBECHHBI YKa3aHHBIX MOPOJL

Inomuocmp dpegecumbl —3TO Macca SAMHUIIBI 06BEMA MaTepHaIa, BRIpaKaeMas B KI/M".

[InoTHOCTE sBISIETCS Ba)KHEMIIEH KayeCTBEHHOM XapaKTEPUCTUKOM APEBECHOIO ChIPbs, KOTOPYIO
CIIeZlyeT YUUTHIBATh KaK MpPH JIECOBBIPALIMBAHUY, TaK 1 B mponecce e€ nepepadborku. Konebanus 3HaueHuit
IUIOTHOCTU JIPEBECUHBI SBJSIETCS PE3yJIbTaTOM CIIOXKHBIX 3aBUCHMOCTEH YCIOBHUH pOCTa, OKa3bIBAOIIUX
BIMAHUE Ha oOpa3oBaHue U IuddepeHIHANI0 KIETOK, HUX CTPYKTYpy M XUMHYECKHH COCTaB, Ha
COOTHOULICHUE PAaHHEHN U TO3HEN JPEBECUHBL, LIUPUHY F'OAUYHOIO CIOS.
Pasnonnomnocms npeBecUHBl XapaKTepU3yeT PAaBHOMEPHOCTb PACIPEAEIEHUs JPEBECUHHOIO BEIECTBA 110
MIFpPUHE TOAMYHOTO clog. Maioil paBHOIUIOTHOCTBIO 00JamaeT ApeBeCHHa TOPOJ C PE3KOW pazHHUIled B
CTPOCHUM paH- HEll W MO3AHEH 30H TOJMYHBIX CIOEB (JMCTBEHHMIA, COCHA, Ay0, SCeHb U Ip.). Bvicokoii
PaBHOTUIOTHOCTBIO OTJIMYAIOTCS: CaMINWT, Tpymra, rpad, ki€H, OyK, OibXa, OCHHA, JWNA WU PAJ APYTHX
nopoz. KonuuecTBeHHOr0 OKa3aTesnst sl paBHOIJIOTHOCTH APEBECHHBI TIOKA HET.

V3MeHeHne MIOTHOCTH B MPOAOJIBHOM HANpaBJICHUU 3aBUCST OT JUIMHBI CTBOJIA. M3MeHEHHMsS HOCST
HETIOCTOSIHHBIN Xapaktep. M3 aHann3a ocoOeHHOCTEH pacipeeeHus INTOTHOCTH APEBECHHBI B TIPOJOTIHHOM
HalpaBJICHUH CTBOJIA JJIs1 PACIIPOCTPAHEHHBIX OPOA MOYKHO OTMETHUTD:

- cocHa U Oepe3a XapaKTEepPU3YIOTCS TOBOJILHO PE3KUM YMEHBIICHHEM IUIOTHOCTH B HANPaBICHUH OT KOMJIS
K BEpILIVHE;

- €JIb 1 OCHMHa UMCHOT IIJIOTHOCTH B BerHeﬁ YJaCTHu CTBOJIa HE MCHBIIC, a HHOI'JIa U 6OJ'IBI_HG, Y€M B KOMIJIC U
cepeanHe cTBona. OOBSCHEHUS yKa3aHHBIX 3aKOHOMEPHOCTEH, B OCHOBHOM, CBSI3aHBI C OCOOCHHOCTSIMH
CTPOEHUSI UX KPOHBI: Y Oepe3bl U COCHbI KpOHA BBICOKOIOAHATAS, CTBOJI B HIKHEH YacTH JOJDKEH MMETb
HarOOJBIIYIO0 MPOYHOCTH (M TUIOTHOCTH) JUIsA 0O€CTedeHus] YCTOHYMBOCTH K BETPOBBIM HarpyskaM. Ejib u
ocrHa 001aJal0T HU3KOPACIIOJI0KEHHONW KPOHOH M yCIIOBHSL 00€CIieueH s yCTOWYMBOCTH CTBOJIA CBS3AHBI C
OobLIel INIOTHOCTHI0 MMEHHO B 30HE KPOHBI JEPEBHEB.

[IpuMeHNTENBHO K IpeBECHHE PA3INYAIOT IIOTHOCTH:

- IPEBECHHHOTO BEIIECTBA;

- a0COIIIOTHO CYXOH APEBECHHBI;

- BJIAYKHOH JIPEBECHHBI;

- MapIHUaIbHYIO;

- basucHyto.

Inomunocms Opesecunnoco eewjecmaa, Paz, 9T0 Macca emMHHUIBI 00BEMA MaTepuana, o0pa3yooIero
KJIETOYHBIE CTEHKHU:

Mag
Paﬂ - V s (1j
de
rac maﬂ - MaccCa JPEBCCUHHOI'0 BCIICCTBA,

Vae - 06pém JIPEBECUHHOTO BEIIECTBA.

IInorHOCTH APCBCCUHHOI'O BEIICCTBA M3-3a OJJUHAKOBOI'O XUMHUYCCKOI'0 COCTaBa KJICTOYHLIX CTCHOK JIA BCCX

MOPOJ NPUMEPHO OAMHAKOBA U paBHa 1530 Kr/ MH, T.€. B 1.5 pasa BbIllIE NIOTHOCTH BOBIL.

IInoTHOCTE JpeBeCHMHBl MEHBLIE TUIOTHOCTH JPEBECHHHOIO BEIECTBA, T.K. OHAa HMEET IIyCTOTHI,
3aII0THEHHBIE BO3/IYXOM, T.€. IOPUCTOCTh, KOTOpAasi BEIPAXKAETCS B MPOIEHTAX U XapaKTepH3yeT OTHOIICHHE
ITyCTOT B a0COJTIOTHO
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cyxo# npeBecune. Uem Oouibliie INIOTHOCTh JPEBECHHBI, TEM MEHBLIE €€ MOPUCTOCTb.

[InoTHOCTH IpeBECHHBI CYIIECTBEHHO 3aBUCHUT OT BIAXHOCTH. C yBEIWYEHHEM BIaKHOCTH IJIOTHOCTH

JIPEBECHHBI BO3PACTaeT.

[lo mmoTtHOCTH BCE TOPOABI OPEBECHHBI NENATCS HA TPU TPpyHmbl (IpU HOPMAIM30BAaHHOW BIAKHOCTH

npeBecuHbl 12%):

1) mOpOBI ¢ MaJIOi IIOTHOCTEIO - 540 Kr/ M® M MeHee 3T enb (BCe BUIBI), COCHA (BCE BHIBI), IMXTA (BCE
BHIBI), MOIKEBEIILHUK OOBIKHOBEHHBIH, TOIOJb (BCE BHBI), JUMa (Bce BUIBI), HBa (BCE BHUJBI), OCHHA,
onpxa u€pHas u Oemast, KallTaH MOCEBHOH, opeX Oemblil, cephlii 1 MaHBWKYPCKUH, OapXaT aMypCKHIi;

2) MOpOIBI CPeHeil MIOTHOCTEIO — oT 550 10 740 xr/ M® - 5TO NMUCTBeHHMIA (BCE BHIBI), THC, Oepésa
MOBHCIIAs, MyIIUCTasi, Y€pHast U xkEnrtass, OyK BOCTOU-HBIA M €BPONEUCKHH, BS3, TpyIIa, AyO JETHHH,
BOCTOYHBIH, OOJIOTHBIN, MOH- TONBCKWH, WIbM, Kaparad, Ki€H, (Bce BH[BI), JICIIUHA, OpEX T'PELKHH,
TUIaTaH, paOuHa, XypMa, siOOHsI, ICCHb OOBIKHOBEHHBIH, 1 MaHBWKYPCKHA.

3) mOpoIBI BHICOKOH MIOTHOCTH - 750 K/ M° Golee - 9TO akawus Oenmast M TecuaHasi, 6epésa KenesHas,
TJIeaUYnsa Kacluickas, rpad, ny0 KallTaHONHWCTHBIA M apaKCHHCKHHM, JXEIe3HOE [IePEeBO, CAMIIIHT,
¢ucramka, xmenerpao.

Cpennne 3Ha4eHHS TUIOTHOCTH JIPEBECHHBI HanOoJIee pacpoCcTPaHEHHBIX TTIOPOJ MPUBEIEHHI B Ta0M. 1.

Cpenu MHO3EMHBIX TIOPOJ, UMEIOTCS TaKHe, IPEBECHHA KOTOPHIX MMEET KaK OYeHbh MaJeHbKYIO IUIOTHOCTb -

Ganbca 120 kr/ M° Tak ¥ OYeHb BBHICOKYIO - 6akayT — 1300 kr/ m°

[TnoTHOCTH abCOMIOTHO CYXOW JpeBECHMHBI XapakTepH3yeT Maccy eAWHHIBI 00bEéMa JPEBECHHBI TPH

OTCYTCTBUHU B HEW BOJBL:

My
Po = v (2)
0
rae Mo ¥ Vo — cootsercTrenHO Macca, (kr) # 066éM, (M%) o0pasiia abCOMIOTHO CyXOU APEBECHHBI.

ITnomnocme énadicHoil Opeeecunvl, Pw BbIpaxkaeTcs OTHONIEHHEM MAcChl BIAKHOTO 00pasla K ero 00bEMy
P TOM 7K€ BIAKHOCTH:

m,,
.ID\-'.,' = V ¥ (3:]

"
rie w — macca oOpasia npu BiaxsocTH W, KT Ve — o6bém o6pasua mpu Braxuoctd W, M.
Iapyuanvhas nomnocme opesecunn, Prv, BhIpakaeTcs OTHOMIEHHEM Macchl aGCOMIOTHO CyXOro oopasia K
ero 00bEéMy TIpu 000 TaHHOM BIIAKHOCTH:
Mo

r

V.

(4)

Py =

baszucnas nnomunocme ()p€6€C1/lel, Pgs BbIpa’Xac€TCsd OTHOIICHHUEM MacCChbI a0COIIIOTHO Cyxoro o6pa3ua K €ro

00bEMY, IIPH BIAKHOCTH PABHOM HIJIM BBIIIIE MTPEIENa HACBIICHUS KICTOYHBIX CTEHOK Vinasx:
m
o
Ps = v (5)
max

[110THOCT ApEBECHHBI MOXKHO OTPEICIUTH TPEMS METOIAMH:

CTEPEOMETPHUECKHIM;

IpY TOMOIIM PTYTHOro o0bEMOMeTpa (C coOIII0IeHHEM HEOOXOOUMBIX MpaBwi Oe3onmacHocTH). [eiicTBue
PTYTHOro 00bEMOMETpPA OCHOBAHO Ha ONpeesieHNH 00bEMa He cMauuBaroIeil o0pasel >KUAKOCTH (PTYTH),
BbI- TECHEHHOU MOTPY>KEHHBIM B He€ o0pa3noM apesecuHbl. OOpaser IpeBecHHbl OepETcs MPOU3BOILHOM
bopmbI;

MOTPY’KeHHEM 00pasia B BOTY.

Pacuer mIOTHOCTH JApeBECHHBI MPH PA3IMYHON BIAXXHOCTH TMPOU3BOJAT C MPUMEHEHHWEM HW3BECTHBIX
(bopMyI1, IpeICTaBICHHBIX B OQHUIMAIBHBIX CIPABOYHHUKAX 110 JPEBECHHE.

Bo3zoyxoémkocmu B. yu nopucmocmp Il TipencTaBisOT cOOOW OTHOIIC- HUS 3aIllOIHEHHBIX BO3IyXOM
MyCTOT K 00bEMY COOTBETCTBEHHO BIIAXKHOU (MJIH CHIPOii) U aOCOIIOTHO CyXOM JPEBECHHBI.

Bo3zoyxoémkocmb npeBecussl, %;
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B, = [1 ( ! + i )] 1000 6
AR R VIEET T I ” ©
rze P=-II0THOCTB BOJIBL, KI/M°, OCTalbHbIe 0603HaYeHHsI-cornacHo Gopm. 1 1 3.

Hopucmocmp npeBecunsl, %:

m= (1—ﬂ)-1uu% @)

3auaqa 1: OHpeHCJ’II/ITb IJIOTHOCTDb U NOPUCTOCTb COCHBI OOBIKHOBEHHOMU npu MaKCHUMAaJIbHOH BaxKHOCTH 60
%.

Pemenne: Haxoqum TabiMyHOe 3HAUEHUE TJIOTHOCTH COCHBI OOBIKHOBEHHOM IpU BiakHOCTH 12 % (F‘lzj,
Tabm. 1 :

P12 = 505 kr/m®

B tabn. 2 wmaiiném dhopmMyy U onpeesieHus okas3arens TNIOTHOCTH JPEeBECHHBI TTpH BIakHOCTH Oosee 30
% (W > 30 %) 1o e€ IoTHOCTH MPHU HOPMATM30BAHHOHN BIaXKHOCTH.

p,, = 0,823 p,, (1 + 0,01W)

Pso = 0,823-505(1+0,01-60) = gg5 kr/m°

Jlanee ciemyeT onpeenuTh IIOTHOCTh abCOMOTHO CyXoii ApeBecuusl, Po (tabdm. 2 ).
Py = 0,946 p,,

Py = 0,946- 505 _ 447,7 xr/m?

HpI/IHI/IMaH BO BHUMAHHEC, UTO INIOTHOCTb APEBCCHOI'O BEUICCTBA HC 3aBU- CUT OT NOPOABLI U COCTABJIACT 1530

3
KFIM , BBIYUCIISICM ITOPUCTOCTD COCHBI OOBIKHOBEHHOM:

Im= (1—ﬂ)-lﬂﬂ%
Pag

IMI=68%
3agaya 2: OnpeaenuTh IIOTHOCTh U IOPUCTOCTh OepE3bl MPH MaKCHUMaIbHON BitakHOCTH 50 %.

Pemenne: Haxonum TaOnuyHOoe 3HaueHHWE IJIOTHOCTH Oepé3pl mpu BiIakHocTH 12 % (1‘5'12:], Tabm. 1
TIPUIOKEHUS:

P12 = 640 Kr/m®

B T1abn. 2 npunoxeHus HainéM QGopMyiy A ONpeNesieHHs MOKasza- Tels IUIOTHOCTH JIPEBECHHBI IPHU
Biaknoctu 6osee 30 % (W > 30 %) 1o e€ IIoTHOCTH MPU HOPMATM30BAHHOMN BIaXKHOCTH.

P, = 0,811-p,, (1 + 0,01W)

Pep = 0,811 640(1+0,01- 60) = 778,6 kr/m°

Jlanee ciieyeT onpeieuTh IIOTHOCTh abCOMOTHO CyXoit ApeBeckHsl, Pt (Tabi. 2 IpunoKeHus).
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Py = 0,957 py;

Py = 0,957-640_612,5 kr/m?
HpI/IHI/IMa}I BO BHUMAHHE, UYTO IJIOTHOCTH APEBECHOI'O BCIICCTBA HE 3aBU- CUT OT MOPOAbLI U COCTABJIACT 1530

3
KI/M° pprancsenm MOPUCTOCTH COCHBI OOBIKHOBEHHOI:

m= (1—ﬂ)-1nn%
Pag
n—( ’5) 100 9%
B 1530 ’

3agaua 3: OnpenenuTh MIOTHOCTH Npu BrakHocTH 10 % cienyronmx nopox: Oyka, Keapa UX MOPUCTOCTb.
Pemenne: HaxonuMm mioTHOCTH ipu BaxxHOCTH 12 % (Tabm. 1):

Gyk P12 = 680 kr/m?.

kenp P12 = 435 Kr/m®

HaxoauM MIOTHOCTH aBCOIOTHO CyXoil ApeBeckHbl Po (Tabm. 2 ):
OyK: o = 0,957 - Pz

6yk Po = 0,957 - 680 = 650,8 xr/m’.

KeJlp: o = 01946 "P1z

kenp Po = 0,946 - 435 = 4115 xr/m°

Hanee naxonum miotHocts aApesecusl npu W=10 % no ¢popmynam (tadiu. 2 npunoxenus), W < 30 %.

; — oc 100 + W
YR P = 5220 P2 10070 06 W
6 = 0,957 - 630 100+ 10 = 635 kr/m°
Y& P10 = B 100+ 0,6+ 10 RE/
0046 100+ W
REAP: Pw = BIER PR 00t 05- W
= 0,946 - 435 100+ 10 = 635 kr/m°
READ Pro = B 100+ 05-10 o

PaccunteiBacMm IMOPUCTOCTD:

6
ﬁK:l'I=(1— )-1IJIJ=5?,5
Y 1530 %

¥

411,5
1530

Kegp: I1 = (1 ) =100 =73,1%

PacueTsl moKa3bIBaIOT: YeM IJIOTHEE ApEBECHHA, TEM MCHBIIC et ITOPUCTOCTE.

3aganue: [IpousBecTu onpenenacHue MoKa3aTeNe INIOTHOCTU U MOPUCTOCTU IPEBECUHBI B COOTBETCTBHUU C
yKa3aHHBIM BapHaHTOM
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Tabnuna 1
Vcxomnple naHHbIC AJIs pacyera

Bapuant

3aganue

1.0mpenennuTsb IIOTHOCTH SICEHS OOBIKHOBEHHOTO MPH BIAXXHOCTH 70 % 1 ero mopucToCTh.
2.0npenenuTs MIOTHOCTD JUCTBEHHUIIBI TpU BIaXKHOCTH 40 % 1 € MOpUCTOCTD.
3.0npeaenuTs IOTHOCTH ApeBecHHBI pu BiaaxxHocTH 10 % mopox: keap, uea, rpad, OyK U X
MTOPUCTOCTB.

1.0mpenenuTs IWIOTHOCTH TUTIBI Tipu BiIakHOCTH 80 % ¥ €€ OPUCTOCTD.

2.0npeaenuTsb IOTHOCTE Oepesbl pu BiaxHocTh 50 % U e€ mopucToCTb.

3.0npeaenuTs IOTHOCTE APEBECHHBI TPU BIaXXHOCTH 15 % mopon: keap, uBa, rpad, OyK U ux
MIOPHUCTOCTB.

1.0npenenuth MIOTHOCTH TOMOJIA MPHU BIXKHOCTH 90 % U ero mopuCTOCTb.

2.01npenenuTh MI0THOCTh JINCTBEHHUIIBI IPH BIaXHOCTH 60 % 1 €€ mopucTocTs.
3.0mpenenuThb MIOTHOCTH ApeBeCUHBI Ipu BiaxkHocth 20 % mopoxa: kenp, uBa, rpad, OykK, u ux
MTOPUCTOCTB.

1.0mpenenuth IWIOTHOCTH Ty0a npu BiaaxkHOCTU 70 % U €ro HOPUCTOCTD.

2.0mnpenenuTsb MIOTHOCTh Oeol akauu npu BiaxHocTH 40 % u e€ mopucTocTs.
3.0npenenuts IIOTHOCTh APEBECHUHBI IIPU BIAXXKHOCTH 25 % mopon: Keap, uBa, rpad, Oyk u ux
MOPUCTOCTB.

1.0mpenenuTth IIOTHOCTh OyKa mpu BiaxkHOCTH 60 % U €ro MOpPHUCTOCTb.

2.0npenenuTsb IWIOTHOCTh 0esIoi akauy npu BaaxHocTH 50 % u e€ mopucTocTs.
3.0npepenuts IUIOTHOCTh JPEBECHHBI NIpPH BIaXHOCTH 15 % mopoxa: kiéH, uBa, rpaod,
JIMCTBCHHUIIA Y UX ITOPUCTOCTD.

1.0npenenuth MIOTHOCTH Ay0a mpu BiaxHocTu 50 % U ero mopucToCTh.

2.0npenenuTsb IWIOTHOCTh 010l akauy npu BaaxHocTH 60 % u e€ mopucTocTs.
3.0npepenuts IUIOTHOCTh JApeBecHHBl mpu BiraxkHoctd 20 % mopon: Oepésa, rpad,
JIMCTBCHHUIIA Y UX ITOPUCTOCTD.

1.0npenenuTh MIOTHOCTH BsA3a mpu BiIaxHocTH 80 % U ero mopucToCTh.

2.0npenenuTsb WIOTHOCTh 010l akauy npy BaaxHocTH 70 % u e€ mopucTocTs.
3.0npenenuTs WIOTHOCTH PEBECHHBI NIPH BIaXXHOCTU 25 % mopo: 6epéaa, rpad, rpyima, opex
TPEUKUI U UX IOPUCTOCTD.

1.0mpenenuTh INIOTHOCTh JIMCTBEHHULIBI TPH BIAXXHOCTH 80 % 1 €€ MOpUCTOCTB.
2.0npenenuTsb IWIOTHOCTh MUXTHl CHOMPCKOM npu BiaxkHocTH 70 % 1 €€ MOpUCTOCTb.
3.0npenenuTs IWIOTHOCTH JPEBECHHBI MpH BiIaxxHOCTU 10 % mopos: 6epéaa, rpad, rpyma, opex
TPEUKUI U UX IOPUCTOCTD.

1.0mpenenuTs INIOTHOCTh OpeXa IPENKOro MpH BIaKHOCTH 60 % U ero NopuCcTOCTb.
2.0npenenuTsb IWIOTHOCTh MUXTHI CHOMPCKOM npu BiaxkHOCTH 90 % 1 €€ MOpUCTOCTb.
3.0npenenuTs MIOTHOCTh IPEBECHHBI IPU BIaKHOCTH 22 % mopoa: O6epésa, rpad, rpyla, eib
U MX IIOPUCTOCTb.

10

1.0mpenenuTh TUIOTHOCTH SICEHS OOBIKHOBEHHOTO MPH BIAYKHOCTH 55 % U €ro MmopucToCTh.
2.0mnpenenuTh MIOTHOCT O0epé3nl mpu BiIaxkHOCTH 40 % 1 €€ TOPUCTOCTD.

3.0npenenuTs MIOTHOCTH JAPEBECHHBI MIPH BIAXHOCTH 8 % TOPOA: Keap, uBa, Tpad, Oyk U ux
MOPUCTOCTb.

Tabnuua 2
I1510THOCTB IpEBECUHBI

[Topona apeBecHHBI CpeJiHHe 3HAYEHUS TUIOTHOCTH, KI/M®

Pz (mpum BnaxkHoctu | Ao (B aOcomroTHO | P& (Ga3ucHast)
12 %) CYXOM COCTOSIHUH)

JIucTBeHHUIIA 665 635 540

CocHa OOBIKHOBEHHAS 505 480 415

Enb

445 420 365

Kenp (cocHa keapoBasi) 435 405 360

[MuxTa cubupckas 375 350 310

I'pab

795 760 640

Axanusg Oenast 800 770 650

I'pyma

710 670 585

Hy6

690 655 570
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Knén 690 655 570
Slcenb OOBIKHOBEHHBIH 680 650 560
Byxk 680 650 560
Bss 650 620 535
bepésa 640 620 520
Opex rpenkuit 590 560 490
Oibxa 525 495 430
Ocuna 495 465 400
JIuma 495 470 410
Tormons 455 425 375
WBa 455 425 380

Tabnuna 3

DopMyIIBI AJIs OTIPENIETICHHS PA3IMIHBIX MTOKA3aTeNeH INTIOTHOCTH APEBECHHBI

IToxa3zaTtens

Koo duriienT pazdyxanus peBecrHs! fa, % Ha 1 % BIakHOCTH

Ka=0,6
(Oenast akanus, Oepésa, Oyk, Tpad,
JIMCTBEHHHUIIA, SICEHB)

Kz=0,5
(ocTanbHbIE TOPO/IBI)

[InoTHOCTE a0COMIOTHO CYyXOW

=0,957py, = 0,946p,,
JIPEBECHHEI Po P12 Po Piz
bazucHas IIJIOTHOCTh

=0811p, =0,823p,
JIPEBECHHDI Pe P13 Pz Pz
[NapuuanbHas IJIOTHOCTh 100 -
apesecuHsl pu Braxuoctd W | Ay = 0.957py; ——— Ay = 0.946p,; ———
< 30%
IInoTHOCT,  ApeBECHHBI IIPU

=1,010p,, =1,012p,,
sraxknoctd W=15% Fis P12 P1s Pz
[IIOTHOCTH  JPEBECHHBI  PH _ 100+ _ 100+W

Ar = 0957 P2 +DEW Pw = 0.346p0 [0 +0,5W

Biaxxaoctt W=0...30%

IInoTHOCTE  ApEBECHHBI IIPU
Brnaxkaoctu W > 30%

P = 0,811p45 (1 + 0,011W)

p = 0,823p4, (1 + 0,01W)

Ilops 10K BBIITOJIHEHUS:

1. O3HaKOMHTHCH C PA3JINYHBIMU IMOKA3ATCIISIMU INIOTHOCTH APEBECHUHDI, BIUSIHUCM BJIA2)KHOCTHU
APCBCCHUHBI Ha eé IIJIOTHOCTB,

2. O3HAKOMUTHCH C KpUTCpHUAMU. ONPCACITIOIIUMU ITOPUCTOCTD APEBECHUHBI.

3. O3HaKOMHTECH C TCOPCTUUCCKUMU CBCACHUAMMA I10 PACUCTY INIOTHOCTH APCBCCUHEI ITPU
paSJ'H/IIIHOI\/’I BJIaXXHOCTH .

B

O3HaKOMUTBECS ¢ IPUMEPOM BBITIOITHEHUS PACUETOB

5. TomyuuTts y npenojaaBatelis HCXOAHbIE JaHHBIE JJIS pacueTa IJIOTHOCTH JIPEBECHHBI
MOPUCTOCTU APEBECUHBI Pa3IMUHBIX Topos (Tab.1).
6. IIpomsBecT pacueTsl, UCIOIB3Ys CIPAaBOYHbIE TAOIMUHBIE 3HAUEHUS (Tab1.2) U HhopMyIIbI
TSl OTIPEJICIICHHS TIOKa3aTesel TIOTHOCTH ApeBecHHbI (Tabi.3)
7. Pe3ynbTaThl pacyeToB MPEACTaBUTh B IPOU3BOJILHON ()OpPME U ClIeNaTh BHIBOJBI O
NPUHAJIC)KHOCTH IPEBECUHBI K OTIPEIEIICHHON TPYIITIE MIIOTHOCTH. .
@dopMa OTUETHOCTH: KOHCIIEKT, KOTOPBIH BKIIIOYAET B ce0sl KpaTKHe TEOPETHUECKUE CBEICHUS O
KJaccu(UKAIUU IPEBECHHBI O TUIOTHOCTH; O METOJaX ONPEACTCHUS TUIOTHOCTH W MOPHUCTOCTH
JPEBECUHBI PA3IMUHBIX TOPOJ; CBEJACHUS O pe3yibTaTax pacdeToB. JlemaeTcst BHIBOJ O BIUSHHUU

BJIAXKHOCTH Ha IMOKAa3aTCJIN MJIIOTHOCTU U IMOPUCTOCTU APEBCCHHBI..

3aaHus UL CAaMOCTOSATEILHOM pa0OTEI:

1.O3HaKOMHUTBCA C OCHOBHBIMH INOHATUAMU, CBA3aHHBIMHU C MGTOI[HKOﬁ pacucTa pas3IMdHbIX

MoKa3aTeliell INIOTHOCTH APEBECHHBI U APEBECHUHHOI'O BCIICCTBA.

57



2. O3HaKOMHTBCS C OCHOBHBIMHU (DOpMyJIaMH MpHU MPOBEIEHUN TEOPETUUECKUX pacueToB 0a3UCHOMH,
NapUUaIbHOW | IUIOTHOCTH JPEBECHHBI B a0COIIOTHO CYXOM COCTOSIHUU

3. O3HaKOMHTHCS C TIOHATUEM « HOPMAJIU30BaHHAS BIAKHOCTHY» U HEOOXOJUMOCTHIO UCIIOIB30BATh
3Ty BEIMUYUHY.

PekoMeHgaIMK 10 BBIIOJHCHUIO 3aaHMI U IMTOJTOTOBKE K MPAKTHYCCKOMY 3aHSITHIO

Ilepenq KaXaplM MPAKTUYECKUM 3aHATHEM OOYYArOUIUMHCA JIOJDKEH IOJATOTOBHUTH
COOTBETCTBYIOIIMI TEOPETHUECKUN MaTepuan IO JIGKIIMOHHBIM 3alHCsIM, Ha MPAKTUYECKOM
3aHATUU TIOTIOJHUTH €ro, O3HAKOMHTHCS C 3aJaHHEM, MaTepHalaMH I BBITOJTHEHHUS PaOOTHI.
BrInoaHuTh IpakTUYECcKyto padboTy, OPUEHTUPYSICH Ha MOPSIOK BBITIOJIHEHUS 3aJaHUsI.

JIJ1s1 COBEpIIIEHCTBOBAHUS TEOPETHUYCCKUX M MPAKTUUYECKUX 3HAHUH, KaKIas MpaKTHIecKas
paboTa COIEPKUT KOHTPOJIbHBIE BOMPOCHI M CHHUCOK JUTeparypbl. OOyJaromuiics OTBEYaeT Ha
KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE MPAKTHUYESCKONW PaObOTHI.

OcHoBHast TuTeparypa
1. Kprok B.I., [lIeamm E.E. ®usuka B IpeBeCHHOBEICHUN U TEXHOJOTHH JIPEBECUHBI: JICKITHN.

— ExarepunOypr: Ypai. roc. necorexanuec-kuii yausepcutet, 2007 — 80 c.
http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%
D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%

AB.pdf

I[OHOJ'IHI/ITGJ'ILHEUI JIATepaTypa

1. Yenvimesa, N.H. ®usnka IpeBECHHBI: METOIMYECKHE YKA3aHWS K BBIMOJHEHUIO MPAKTHYECKHUX
pa6ot / N.H. Yensimera; bparck: U3n-so bpl'Y, 2017. — 47 c.

KoHTpobHBIE BOIPOCHI 715l CaMOTIPOBEPKHU

1. Kakue rpynmsl JpeBecHHBbI IO MIIOTHOCTHU BB 3HAETE?

2. JlaTh onpeieNieHne M yKa3aTh €IUHHIIBI U3MEPEHHUS TUIOTHOCTU JIPEBECHHBI.
3. laTb onpeneneHue u yka3aTh €AMHULBI U3MEPEHHsI TIOPUCTOCTH JPEBECHHBI
4. Jlatb onpenenenre 6a3ucHOU, napluyuaibHON INIOTHOCTU APEBECUHBI.

5. Kakue croco0sl HCTIONB3YIOT [T ONpEAEICHUs TNIOTHOCTH?
6
7
8
9
1

. UTo TaKkoe «HOpMalM30BaHHAS TUIOTHOCTBY, C KAKOH LENbIO0 OmpeaessieTcs?
. Kak paccunraTh mioTHOCTB IpeBECHHBI TPU U3BECTHOM BJIAXKHOCTU?
. Kak Bnmsier n3MeHeHre BETMYMHBI BIA)KHOCTH HA TUIOTHOCTD JIPEBECHHBI?
. Kakue ¢akTops! BIUAIOT Ha onpeieieHle NOPUCTOCTH IPEBECUHBI?
0. YUTo Takoe MI0THOCTh «IPEBECUHHOTO BEIIECTBAY?
IIpakTHyeckoe 3ansgTue Ne 3
AHU30TPONUS CBOWCTB JIPeBeCHHBbI. Y CyIIKA U pa3dyxaHue
[{enb paGoTel: M3yueHus BIMSHUS aHU30TPOITUH CBOWCTB JIPEBECUHBI HA YCYIIKY U pa30yxaHue
3ajaHue:
1. O3HaKOMHUTBCA C TEPMUHAMH «YCYILIKa» U «pa30yxaHue» APEBECHHBI, CTETIEHbIO BIMSIHUS
coJiepKaHusI CBOOOTHOM M CBSI3aHHOW BIIard Ha yCYIIKY U pa30yxaHHe JPEBECHHEI,
2. OIpeNeNuTh PACUETHBIM ITyTEM MOJHYIO U YACTUYHYIO YCYIIKY IPEBECHHBI B PaAHaIbLHOM U
TaHTEHIMAIFHOM HaIpaBlIeHHIX ; KO3 PHUIIMEHTHI yCYIIKH;
3. OIpeneNuTh PaCUeTHBIM IyTeM MOJHOE M YaCTUYHOE pa30yXaHue IPEeBECHHBI B paAHaIbHOM
Y TaHT€HIIMAJIbHOM HalpaBJIeHUsIX; KO3 HULUEHTH pa30yXaHus;
4. Hay4HTHCS ONPEAENATH MOJIHOE 00BEMHOE pa30yXaHue U MOJHYI0 00bEMHYIO YCYIIKY
JPEBECHHBI PA3JIMYHBIX ITOPO/I;
5. BBINOJHUTH PACUEThl YKa3aHHBIX BEJIMYUH COTJIACHO BapHaHTa 3a1aHus (Tabia.1), cpaBHUBas
WX C TAOJMYHBIMH 3HAYCHUSIMHU

Anuzomponus 03HayaeT HEOAWHAKOBOCTb CBOWCTB JIIOOOTO MaTepualia B Pa3iIMYHBIX CTPYKTYPHBIX
HalpaBJIeHWsIX.  AHHU30TPONMS BCerja sBISETCA CIEICTBUEM YIOPSIOYEHHOCTH B PaCIIOJIOKEHHH
CTPYKTYPHBIX 2JIEMEHTOB U B UX OPUCHTALIH.

AHnuzomponusa oOpegecunvl OIPENEIIECTCI MaKpOCTPYKTYpOH, T.€. aHATOMHUYECKUM CTPOCHHEM U
MHUKPOCKOITUYECKUM CTPOCHUEM COCTABIAIOUINX €€ KIETOYHBIX 000I0UEK.
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http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%AB.pdf
http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%AB.pdf
http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%AB.pdf

®Ou3NYeCKUMH CBOWCTBAMHU JIPEBECHHBI HA3BIBAIOTCS TE €€ CBOWCTBA, KOTOpPHIE MOTYT OBITH
oTpeIeNicHBl TyTEM OCMOTpPA, B3BEIIUBAHUS, U3MEPCHHUS, BHICYIIMBAHUS T.¢. 0€3 HAPYIICHUS IEIOCTHOCTH
oOpasna Wi HM3MEHEHHs €ro XMMHUYECKOro cocTapa. J[peBecHHa MPUHAMISKUT K KaTWDISIPHO-TIOPUCTHIM
KOJUIOUJIHBIM TEJaM, pa3Mepbl KOTOPHIX HECTAOWMIBHBI M W3MEHSIOTCS TPH W3MEHEHUH TEMIIepaTypbl U
BrnaxHocTH. [lpum MexaHudeckoi 00pabOTKe APEBECHHBI KaK aHU30TPOITHOIO MaTepuayia HeoOXOAMMO
00513aTeNTbHO YYUTHIBATH BIMSIHUAE BIAYKHOCTH HA pa3MepPhbl HCXOTHOTO CHIPhSl ¥ TOTOBOW MPOTYKIIHH.

[on ycywixoii mTOHUMAIOT YMEHBIIICHUE JIMHEHHBIX pa3MepoB (JIMHEHHAs YCYIIKA B paJHaTbHOM WA
TaHTCHIMAIBPHOM HalpaBJIcHWU) U 00BbEMa JpeBe- CUHBI (00OBEMHAs YCYyIIKa) NpU YJAICHUU H3 HE
CBSI3aHHOM BIIATH.

VYcymka u pazOyxaHue IpeBeCHHBI OOBICHSIIOTCS OCOOEHHOCTSAMH €€ CTPOSHHS U B3aHMOJCHUCTBUS C
BoJIoN. Bona B npeBecuHe UMEET c80000HyI0 u céazannyto dhopmbl. CBOOOIHAS, WU MaKPOKAITMILIIPHAS,
BOJIa HAxXOAWTCS B IOJIOCTAX KJIETOK W YACpXKHUBacTcs B Hed MexaHudeckd. CHibl KalWUIIPHOTO
B3aUMOJICHCTBUSL MEXIYy OTOH BOJOW W JPEBECHHHBIM BEIIECTBOM OYEeHb Manbl. CBs3aHHAS, WIH
THUTPOCKOITUYECKAs, BOJA COACPIKUTCS B CTCHKAX KIIETOK, YACPKUBACTCS (PU3MKO-XUMHUYECKUMHU CHUIIAMU
MOBEPXHOCTHOTO B3auMOJIeiicTBUsA. [lpeBecuHa, cojepxkainasi TOJBKO CBS3aHHYHO BJary, Ha3bIBaeTCs
BiaxxHOW. Ecnmu B apeBecnHe mMmeeTcs W CBOOOJHAS, W CBsI3aHHAs BJIara, JPEBECHUHA SIBISIETCS CHIPOM.
HauOonpiass nuHelHasi ycymika HaOMIOJaeTcs B TaHTCHIIMATLHOM HAINPABICHWUH, T.e. B HAIPABICHUU
OKPYKHOCTH TOJMYHBIX KOJICI. YCYIIKa B paJnajbHOM HAIPaBJICHWH, T.C. B HANPABJICHUHU paauyca CTBOJIA,
B 1.5 — 2 paza meHbme. Ha aHM30TpONUIO YCYIIKH OKa3bIBalOT BIUSHHE CEPALICBHHHBIC Jy4Yd, OHHU
CICPKUBAIOT YCYIIKY JPEBECHHBI B PAIHaTbHOM HANPABICHUH B CBSA3M C OCOOCHHOCTSIMU CTPOCHHS
MUKPO(GHOPHIUT 3TUX MAPESHXUMHBIX KJICTOK. B HaIlpaBiieHWH OCH CTBOJIA — BJIOJIb BOJIOKOH, OHA HUYTOXKHA
MaJjia ¥ B pacyeThl HC IPUHUMACTCSL.

JlpeBecHHHOE BEIIECTBO SIBISETCS OTPAHUYECHHO HAOYXaroIUM, MO3TOMY KOJIHYECTBO CBA3aHHOMN
BJIarH HE MOXET TPEBBIIIATH HEKOTOPOTO MAKCUMyMa. DTOT MAKCUMYM Ha3bIBACTCS TIPECTIOM HACHIIICHHS
KJIETOYHbIX cTeHOK W[ .. JIns mpakTHYecKHX pacyeToB MOJB3YIOTCS SKCIIEPUMEHTAIBHO YCTaHOBICHHOM
BEJIMYUHOM TIpejielia HAChIEH s KJIeTOYHbIX cTeHoK W = 30%.

TlonHas UM MaKCUMabHas YCYKa 5, .. (B PaIHalIbHOM HATIPABIEHUH, By yaz, B TAHTEHIUATEHOM
HANpaBIEeHUH, [, 0., WIK 00BEMHAS) HPOUCXOMUT HPU yHANEHUM M3 JPEBECHHBI BCETO KOJMYECTBA
cBsi3aHHOM Bnaru. E€ BenMuMHY B POIIEHTAX BHIYHCIISIOT MO GopMyJie:

Bro = ————+ 100, (1)

rae oy, — pa3Mep obpasla npy BIAKHOCTH, PaBHOM WJIM BBILIE NpE/eNia HACHILEHHUS KJIETOYHBIX
CTCHOK B paJlMaJIbHOM, TAaHTE€HIIMATBHOM HAlpaBlIeHUAX WIH ero o0béM; Iy — pasmep (00bEM) obpasia B
a0COJIFOTHO CYXOM COCTOSIHUH.

YacTuyHas ycylika IpeBecHHbI (3, MPOMCXOJUT MHPH BBICBIXAaHMH €& 0 KaKoW-mubo 3aJaHHOM
BJIQXKHOCTH (MEHBIIIE MPeJIiesia HACIIEHUS KIETOUHBIX CTEHOK) U e€ BEJIMYMHY ONPEICIISIOT 1o (hopmylie:

B, = L —— T Ty (2)

rae a, — pasmep (06bEM) oOpasna nmpu Biaxuoctn W < 30 %.
Koappumuent ycymxu Kz B mpornentax Ha 1 % BIaKXHOCTH JpEBECHHBI BBIYMCIAIOT 1O (GopMynam
(7151 TOTHOM M YaCTUYHOM YCYIIKH):

ngﬂx
K, = 3
T ow, (3)
nJin
B
Ky, = —=— 4
B W —w (4)

rae W, — npenen HaChINEHUS KIETOYHBIX CTEHOK, paBHbIii 30 %,
W — dakTudeckast BaXKHOCTb JPEBECUHBI, %o.
Jlyis OONBIIMHCTBA JIPEBECHBIX IMOPOJ TOJTHYI OOBEMHYIO YCYIIKY MOXXHO HPUOIMKCHHO ONPEACIUTH
Yyepe3 COOTHOIICHHE:

ngﬂx 20’028,06 ) (5)
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rJie p; —0a3UCHas IIOTHOCTh JAPEBECHHEL, KI/M° (Ta0m.2).
[onHas nuHelHas ycylika B pajdalbHOM HANPAaBICHUU ONpPEENSeTcs KaK [y pqa.=0,018p; ; momHas
JMHElHAs yCyIIKa B TAHIEHIIMAILHOM HaMPABIEHAN ONpeaensieTcs By mq. =0,01p;
Pazdyxanue — CBOWCTBO, 00paTHOE yCYIIKE, MPOSBISCTCS B YBEIHMUCHHU JTHHEWHBIX Pa3sMEpPOB U
00BéMa JIpeBEeCHHBI TpHU TOTJIOMICHNN €10 CBs3aHHOH Bnaru. [lomHoe paszOyxamme ... (B paawaIbHOM
HaIpaBJICHHUH, B TAHTCHIIMATEHOM HANpPABICHUN WITH 00BEMHOE), B TIPOIICHTAX, BEIYUCIISIIOT 1O (hopMyJie:

@, . =28 MR, qqp, (6)

1€ 3,4, — pasmep (00bEM) 00pasia npu 3aganHoi Biuaxuocta W> W, ;
3,:m — pa3Mep (00bEM) 0Opasna B aOCOFOTHO CYyXOM COCTOSTHHUH.
YactruHoe pa3OyXxaHue & ,, B IPOIEHTAX, BEIYUCISIOT MO (hopMyIie:

a, = —=—"™".100, (7)

rae &, — pa3mep (00bpéM) oOpasna npu BiaakHocTd W.

Koaddurment pazdyxannst K, B mporenrax ua 1 % BIaXHOCTH JIpeBe- CHHBI, ONPEIEIACTCS s

MOJTHOTO Pa30yXaHUs:

2
TEX
Ke =~/ (8)
W..,
WHorna He ynaérest u3-3a OTCYTCTBHS HEKOTOPBIX MOKa3aTeneld paccuuTaTh KOd(GUIIMEHTH YCYIIKH U
pa3OyxaHus, HO OAMH W3 HHUX OINpeae- JUTb MOXHO. B 3TuX ciydasx HCIOIB3YIOT COOTHOLICHHE,

CBsI3BIBatomiee 00a Ko puIreHTa:

100 - K,
Ky = ————, (9)
100 + 3K,

3adaua 1: OmpenenuTh MNOJMHYI YCYHIKY M KO3(QQHIMEHTHI YCYIIKH JPEBECHHBI OCHHBI B
panuaibHOM M TaHTE€HLMaJIbHOM HamnpasineHuu. OOpasen 10 BBICYLIMBAHUS UMEJ pa3Mephl: B pagudalbHOM

HAMpaBIEHUN O, ..= 20,3 MM; B TAHTeHIMAIBHOM B,,.,..= 20,2 MM. Pa3Meps! 06pasiia nocyie BEICYIIHBAHUS

710 aGCOMIOTHO CYXOT'O COCTOSIHUS: B PaJHaIbHOM HANPABICHUHN Qi = 19,4 MM; B TAHTeHIMANBLHOM b, ;. =
18,85 mm.

Pewienue: onpeensieM yCYIIKY B Pa3JIMUHBIX HAPABJICHUSX 10 U3BECTHBIM (OPMYJIaM:

o —
ﬁpaq — _max min 100 0%
T mazx
o — &,
J@TEHF — “max min 400 04
T max
233—-194
ppaq =T' 100 = 4,4 0
20,2 — 18,85
Praur = T 100 = 6,6 %

HpOI/I3BO,I[I/IM pacucT KOB(I)(I)I/II_II/ICHTa ITOJIHOH yCyliknu B paJuaJlbHOM W TaHTICHIHUAJIbHOM
HaIlpaBJICHUAX !
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IIpu wm3BecTHOW TOpoJie 0Opa3IOB JPEBECHHBI, PAaCUCTHBIC 3HAYCHUS YCYINIKM H KO3(duimeHTta
YCYIIIKH, CJIEIyeT CPAaBHUTh C HOPMHUPOBAaHHBIMU 3HaueHUSMH. HOpMHUpOBaHHBIC 3HAYCHUS MPHUBEACHHI B
Ta0.2 .CoryiacHO CHPaBOYHBIM JAaHHBIM, JUISS OCHHBI KOI(PQOHUIHEHTHl YCYIIKM B paHaJbHOM U
TaHTeHIIMATBHOM HAMpPABICHUSX MOTHOCTHIO COBMAAAIOT C PACYCTHBIMHU.

3aoaua 2: OnpenenuTh yCymKy #u KO3(PQUIMEHT YCYMIKH IPEBECHHBI B TaHTCHIMAIHLHOM
HaIpaBIEHUH, €CIH pa3Mep oOpasia ao BeicymmBanus 20,4 MM, mocie BeicymuBanus 19,1 mm. Hagansnas
BJIQXKHOCTH JpeBecuHbl 40 %, BIaKHOCTH 00pa3IioB mocie cymku 15 %.

Pewenue: HaxonquM BeIMUMHY YACTUYHOM JIMHEHHOMN YCYIIKU:

J@Taﬂr -

TdHT

204 -191

—

max ol . 1["]

a:mrzx

-100 = 6,3
20,4 %

Koaddument yacTuaHoM THHEHHON yCyIIKu:

— ﬁTEHI."
30— W

I{TEHL" =

Tabauna 1
Hcxonnple nanHbIe A pacdyeTa yCymku (pa30yxaHus) TpeBECHHBI

BAapUaAHT

3aJaHueC

1

1. Bepé3oBblii Opyc TaHT€HIUATBHOW PACTTUIOBKH ITpH BiIaxxHOCTH 70 % MMeN pa3Mephl 1o
mmpusae 107 MM, a mo Tomumue 105 mM. Ilocne BeicymmBanus no 12 % ceuenue Opyca
craio 100x100 mm. OnpeaenuTs BETUYMHY YCYIIKM M KO3()(UIMEHTHl YCYIIKH B
pazuabHOM M TAaHTCHIIMAILHOM HAIPaBIICHUSX.

2. Onpenenuth TMOJNHOE O0OBEMHOE pa30yxaHHWe JPEBECHHBI COCHBI. OnpenesuTh
kodd¢uimenT pa3zdyxanua. Pasmepel oOpasma B aOCOJMIOTHO CYXOM  COCTOSIHUH
19,8%19,9x29,8 MM, mociie yBinakHeHus 10 75%: 20,3x20,1x30,0mm

1. IlluprHa COCHOBOW JOCKHM TAaHTCHIMAILHOW pACIMIOBKM TpH BiaxHOcTH 60 %
coctasisieT 250 mM. KakoBa Oyzet e€ mmpuna nocie Beickixanus 10 8 %? Koadduunent
YCYUIKH ISl COCHBI B TAHTeHIManbHOM Hanpasienun Kg = 0,30.

2. OrmpenenuTh BEIUYMHY IOTHOH OOBEMHOW YCYHIKM JPEBECHHBI JIHCTBEHHHUIBI.
Omnpenenuts ko3¢ duureHT ycymku. Pasmepsl oOpasna B aOCOMIOTHO CyXOM COCTOSHUH
19,8%x19,9%30,1 MM, nocne yBnaxkHeHus 10 45%: 20,4x20,51x30,2mMm

1. Tommuua OyKOBOW 3arOTOBKM TaHTEHIMAJIbHON pacluIOBKH mpu BiaxHoctd 40 %
coctasisieT 50 MM. KakoBa Oyzer e€ TommmHa nocie Beickixanus 70 10 %? Koaddumnment
yCyuIku Jisi Oyka B TaHreHTanbHOM Hanpasienuu Kg = 0,17.

2. Omnpenenuts TMONHOE O00BEMHOE pasOyxaHuwe JpeBecuHBl Oepe3bl. OnpenenuTtsh

kodurmenT pazdyxanus. Pasmepsl o0pa3ia B aOCONIOTHO CYXOM COCTOSIHUU
20,2x19,9%x29 8 mMm, nocne yBraaxknenus 10 50%: 20,7x20,6x30,1mm

1. BepézoBast 1ocKa TaHTCHUUAIBLHON PAaCIMIOBKU IPH BIAKHOCTH 55 % nMmena pa3Mepsl
o mupuHe 223 MM, a o TommuHe 27 MM. [locne BeicymuBanus g0 10 % pasmeps! cramu
paBHBI cooTBeTCTBEHHO 210 m 26 MMm. Omnpenenuth BENUYHHY YCYIIKH B PaguallbHOM U
TaHTeHIIMAJIbHOM HalpaBJICHUSX, a TAKXKe KO3 PUIUEHTH! YCYIIKH.

2. OmpeaenuTh MOJHOE O00bEMHOE pa3OyxaHHE JAPEBECHHBI JIMIIBI. Ompenenuts
kodppurmenT pa3dyxanus. Pasmepsl o0pa3ia B aOCONMIOTHO CYXOM COCTOSIHUU
21,0x20,1x30,1 mMm, mocne yBraaxkuenus 10 35%: 21,4x20,7x30,2mm

1. llupuHa enoBOH TOCKU TaHTEHIMAIBHOMN PACIHMIOBKH IPH BIXKHOCTH 7 % COCTaBIISIET
200 mm. [Tocne yBnaxkaenus 1o 57 % oHa yBenmuumiack A0 216 MMm. OnipeieTuTh BETUIUHY
pa30yxaHust TOCKH M KO3Q(PHUIMESHT pa30yXaHus B TAHICHIIMAIbHOM HalpaBJICHUU.

2. OmpenenuTs BETUYWHY IMOTHOH OOBEMHOM YCYIIKH JAPEBECHHBI OCHHBL OmNpeneiuTh
koad¢uiment ycymkn. Pasmepsr oOpasima npu Braxknoctu 55 % : 21,1x20,5x 32,1 mwm; B
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a0COJTIOTHO CYXOM cocTostHAM: 19,8%19.2%31,9 MM

6 1. Pasmepsl ayOoBoro Opycka mnpu BiaxnocTd 45 % ObIM paBHBL: B pPaguaIbHOM
HAalpaBJiIeHNH — 62 MM, B TaHT€HIIHAILHOM HanpasieHuH — 75 MM. Ilocie BeICyMBaHus 110
8 % onu cramu coorBercTBeHHO 60 m 70 MMm. OmnpenennTs BEIWYHMHY YCYIIKH H
KO3 QHUIMEHT YCYIIKH B paAHaIbHOM U TaHTCHIMAIbHOM HalpaBJICHHUSIX.

2. OnpepenwTs BEIWYMHY TMOJHOH OOBEMHOH YCYIIKH JPEBECHHBI JIMCTBEHHHIIBL.
Onpenenuts K03 dummenT ycymku. Pazmepsl oOpasma B aOCOTIOTHO CyXOM COCTOSHHH
20,2x21,1x29,8 MM, mocie yBnaskaeHus 10 50%: 20,9%22,6%30,2mm

7 1. Onpenenute BenuuuHy pa3Oyxanus ¥ KodpduuueHT pa3OyxaHus ApPeBECHHBI Keapa B
paaraIbHOM HAINpaBICHWH, €CIIU JIMHEHHBIA pazmep oOpaslia B 3TOM HAlpaBiICHHU TPH
yBinaxxaeHn# ot 0 mo 40 % muzmenwmncs ot 30,0 no 31,3 m

2. Omnpemenuth mOJAHOE 0O0BEMHOE pa3dyxaHHe JApeBecHHBl Kenapa OnpeaeiuTtsb
koa(¢uimeHnT pa3dyxanus. Pasmepsl o0pasiia B aOCOJMIOTHO CYXOM  COCTOSIHUH
20,0%19,5%29.8 MM, mocne yBnaxkaenus 10 42%: 20,9x20,9%30,1mm

8 1. CocHoBelif 00pazer; B aOCONIOTHO CYXOM COCTOSTHUM WUMEN pa3Mephbl: B PagriabHOM
HanpaBiaeHun 30,2 MM, a B TaHreHiuanbHoM — 29,8 mm. Iloc- ne anmurensHOro
VBIQKHEHHMSI B BOJIE OHU cTamu cooTBercTBeHHO 31,2 m 31,6 mm. Omnpenenuts
BEIMYMHY pa30yXaHHA B PaJHaIbHOM W TAHTCHIMAJIHLHOM HANpPaBICHHSX, a TaKKe
KO3 PHULHEHTHI pa30yxaHus

2. OnpenenuTth BEIUYHMHY TIOJHOW OOBEMHOH YCYIIKU JPEBECUHBI JIMCTBEHHHIIBI.

Omnpenenuts k03¢ GunMeHT ycyku. Pazmepsr oOpasua npu Bnaxaoctu 45 % : 21,4%20,7%

32,0 mM; B abcommoTHO cyxoM coctostHUH: 19,6%19,5%31,9 MM

9 1. CocHoBast AOCKa TaHTEHIMAIbHON PACTIMIIOBKU B CBEXKECPYOJIICHHOM COCTOSIHUH MMeEa
pasmepsl mo mupuHe 206 MM, a mo TonmmHe 34 MMm. KakoBbl OyayT e€ pasMephl Tocie
BeicymmBanusg 10 12 %. KoadduimeHnTsl ycymku COCHBI B paJydalbHOM HalpaBICHUN
I{E.—: 0,17, B TaHr€HIMATLHOM I{Er: 0,28.

2. OnpeaenuTh NMOJHOE 00BEMHOE pa30yXxaHHE JPEBECHHBI TPEIKOro opexa. OnpeneiuTh

kodd¢umenT pa3zdOyxanma. Pasmepel oOpasma B aOCOJMIOTHO CYXOM  COCTOSIHHUH
20,2x20,2x29,8 mMm, mocie yBraakaerus 10 42%: 20,7x20,9x30,0mm

10 1. HayanpHas BIaXHOCTh KEIPOBBIX JOCOK pamuanbHoi pacmuwioBku — 40...50 %. Ilpu
KOHEYHOH BIIAKHOCTH, PaBHOU 9 %, pazMepsl JOCOK JOJKHEI ObITh 110 TommuHe — 50, a 1o
mupuHe 125 mm. OnpenenuTts nepBoHaYaIbHBIE pa3MEPHhl JTOCOK U MPUITYCKU HA YCYIIKY.
Koaddummentsr ycymkn keapa B paadallbHOM — HAIlPaBICHUH ng: 0,12, B

TaHTeHIMaabHoM K .= 0,26.

2. OmpenenuTbh BETUYMHY IOJHOH OOBEMHOW YCYIIKHM IpeBecHHbl ayba. Omnpenenutb
ko3¢ uimeHt ycyiku. Pasmepsr oOpasiia npu Biaxkuoctu 35 % : 21,1x20,8% 31,1 mm; B
abcommoTHO cyxoM cocTtostaur: 20,2%19.7%30,6 MM

Tabmuma 2
Koaddumments ycymxn Kg, pazdyxanns K, npesecuns, %
To o6béMy ITo pannansHOMY ITo TanreHIMAIBEHOMY
HaIlpaBJICHUIO HaIrpaBJICHUIO
Tlopona
Kp K, Kp K, Kp K,
JInctBeHHHIIA 0,52 0,60 0,19 0,20 0,35 0,38
CocHa 0,44 0,51 0,17 0,18 0,28 0,31
Enp 0,43 0,50 0,16 0,17 0,28 0,31
[TuxTa cubupckas 0,39 0,44 0,11 0,11 0,28 0,31
Kenp 0,37 0,41 0,12 0,12 0,25 0,27
Bepésa 0,54 0,65 0,27 0,29 0,31 0,34
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byk 0,48 0,56 0,18 0,19 0,32 0,35
Scenn 0,45 0,52 0,18 0,19 0,28 0,31
Hy6 0,43 0,50 0,18 0,19 0,27 0,29
Ocuna 0,41 0,47 0,14 0,15 0,28 0,30
Knén 0,46 0,54 0,19 0,20 0,29 0,32

ITopsAI0K BBINOJHEHUSA:
1. M3yuuTh TEOpeTHUECKUE CBEACHUS O pa30yXaHUU U YCYIIKE JPEBECUHbI
2. O3HAaKOMHUTKCS C KOJUYECTBEHHBIMH XapaKTEPUCTUKAMHU YCYIIKH U pa30yxaHus
3. W3yuuTb CBSI3b aHM30TPOIUU CTPOCHHS IPEBECUHBI C HEPABHOMEPHOU YCYIIKON U
pa3byxaHueM B pa3UYHBIX HANIPABICHUSIX.
4. HayuuTbcs onpeAensiTh NOJHYIO U YaCTUYHYIO JTUHEHHYI0 yCylKy ( pa3dyxaHue)
JPEBECHUHBI B PaAHAIbHOM WU (M) TAHTCHTAITHHOM HAIPaBICHUIX
5. Hayuutscs onpeaensate Ko3pGUIUEHTH TOTHON U (MITK) YaCTHYHOM ycymiku (pa30yxaHus)
6. HayuuThCs onpenensTh MOTHYI0 00beMHYIO YCYIIKY (pa3OyxaHue).
7. BBINOTHUTH pacyeT BEJIUYMH yCYIIKH (pa30yxaHus) 1o 3aJaHHIO MPENnoiaBaTesi, CpaBHUTh
C TaOJIMYHBIM 3HaYCHHEM (TabJ1.2) U c/1eaTh BBIBOIBI
®Dopma OTYETHOCTH: KOHCIIEKT, KOTOPBIN BKIIIOUAET KpaTKHE TEOPETUUECKHE CBEICHUS 00
AHU3OTPOIHH JIPSBECHHBI B PAJIUAIbHOM M TAHTCHTAJILHOM HAIIPABJICHUSAX; (DOPMYIIBI I pacueTa
YaCTUYHOU W TOJTHOW JIMHEWHOH ycyike (pa30yXaHHI0) U MOJTHOM 00beMHOM yCyIIKe
(pa3z0Oyxanuto); GopMyJIbI IS pacdera KodpUIMeHToB yeymku (pa3oyxanus). Pe3ynbprarh
pacueToB BENIMYMH YCYIIKH (pa30yXaHus) APEBECUHBI, BHITOTHEHHBIE IO YKA3aHHOMY
Iperno/iaBaTeseM BapHaHTy, PEACTABISIFOTCS B BUIE TEKCTa ¢ HEOOXOIUMBIMH MOSICHEHUSIMU;
COTIPOBOXKAAIOTCS CPABHEHUEM C TEOPETUUECKUMU CIIPABOYHBIMH 3HAYCHUSIMHU.
3a/laHus JJIS CaMOCTOSITENIbHON paboThI:
1.03HaKOMHUTBCS C BHUJAMHU YyCYIIKH (pa30yxaHusi) JIPEBECHHBI U CBS3BIO ITHX BEIHYUH C
TUTOTHOCTBIO TPEBECUHBI.
2. U3yunth B3auMOCBsI3b KO HUIIUEHTOB YCYIIKU U pa30yXaHus.
3. MU3yunTh ycymky u pa30yxaHue ¢ TOUYKH 3pEHUST OOpaTUMOCTH MTPOIIECCOB.
PekoMeHaanmu mo BBIMOIHEHUIO 3aJaHUH ¥ MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO
IMepen kaxapIM TPAKTHYECKUM 3aHATHEM OOYYAIONIMICS  JIOJDKEH IOATOTOBHUTH
COOTBETCTBYIOIIMN TEOPETUYECKUN MaTepual IO JEKIMOHHBIM 3alHcsIM, Ha MPaKTHUYECKOM
3aHSITHH TIOTIOJHUTH €r0, 03HAKOMUTHCS C 3a/J[aHUEM, MaTepUATIAMH JUTSl BBIITOJIHEHUS PabOTHl H
MPUCTYIHUTH K BBIOJHEHUIO MTPAKTUIYECKON PaOOTHI.
JIJIs. COBEpIICHCTBOBAHUS TCOPETHUSCKUX W MPAKTHYSCKHUX 3HAHWHN, KaXIas MpaKTHYeCKas
paboTa COAEPKUT KOHTPOJIbHBIE BOIPOCHI U CHHCOK JUTepaTypbl. OOydaromuiics OTBedaeT Ha
KOHTPOJILHBIE BOMPOCHI TIPH 3aIIUTE MPAKTUIECKON pabOTHI.

OcHOBHas uTeparypa
1.. Kpiox B.M., llIsamm E.E. ®usuka B IpeBEeCHHOBEJCHUHM M TEXHOJOTMH JPEBECHUHBI:
Jlexuuu. — ExatepunOypr: Ypai. roc. necorexuuueckuii yauusepeutet, 2007 — 80 c.
http://window.edu.ru/resource/836/80836/files/%D0%A4%D0%98%D0%97%D0%98%D0%9A%
D0%90%20%D0%94%D0%A0%D0%95%D0%92%D0%95%D0%A1%D0%98%D0%9D%D0%

AB.pdf

JlononHuTenpHAS TUTEPATYypa

1. Yenbimena, M.H. ®u3nka apeBeCHHBI: METOAMYECCKUE YKa3aHHs K BBHIIIOJIHCHUIO MPAKTUYECKUX padot /
W.H. Yensimesa; bparck: U3x-Bo bpl'Y, 2017. — 47 c.
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KoHTpoibHbIE BONPOCHI /1151 CAMOIPOBEPKHU

1. Yro Takoe aHM30TPONHSI CBOMCTB IPUMEHUTENIBHO K APEBECUHE.

2. JlaTh ompe/ieneHne TePMHUHA KyCYIITKa» APEBECUHBI, O0BICHUTH (HOPMYITY.

3. [Jlatb ompeneneHne TepMHHA «pa30yXxaHue» IPeBECUHBI, OOBSICHUTH (OPMYITY.

4. CBa3b ycyuiku (pa3OyxaHus) ¢ PeAeIOM HACBIIIEHUS KJIETOYHBIX CTEHOK BJIAaroi.

5. B Kakux eMHMIIAX YYUTHIBAETCS yCymiKa (KOAPPUIUEHT YCYIIKu)?

6. B kakux equHUIIaXx y4YUThIBaeTCS pazdoyxanue (kodddumueHT pazoyxanus)?

7. Kakme aHaroMH4yecKHe OSJIEMEHTHI JPEBECHHBl NPEMSATCTBYIOT YyCylike (pa30yxaHHio) B
paauaIbHOM HaIpaBJIeHUU?

8. Kak ompenenuth MoJIHyI0 00BEMHYIO YCYIIKY (pa3zOyxaHue)?

IIpakTHueckoe 3auaTue Ne 4

Pacuer MexaHM4YeCKHMX MOKa3aTesei ApeBeCHHbI
[lesnb paboOTHI: pacueT COMPOTUBIICHUS IPEBECUHBI BO3ICHCTBUIO BHEIITHUX CHIL.
3ajanue:
1. Hay4uThCs PacCUUTHIBATH MPOYHOCTHBIE XapaKTEPUCTHUKHU APEBECUHBI;
2. HAYYUTHCS MPOBOJUTH TIEPECUET MIPOIHOCTH JIPEBECUHBI C YIETOM COJICPIKAHUS B HEH BJIaru
MexaHUYecKre CBOMCTBA IPEBECHUHBI ONPEACIAIOT Yepe3 COMPOTHBICHWE BO3JCHUCTBUIO BHEIIHUX CHII
(marpy3ok). Ilo xapakTtepy OeHCTBHS CHJ pPa3iU4alOT HArpy3Kd CTaTHYECKH, TUHAMHUYCCKUE, BUOpAIIMOHHBIC H
JOJTOBPEMEHHBIC
CraTudeckne Ha3bIBAKOTCS HArPY3KW MEJICHHO U IIABHO BO3PACTAIOIINE
JluHaMu4ecKkre WIW YIapHbIC HArpy3KH JIEHCTBYIOT Ha TEJI0 MIHOBEHHO U B IOJIHYIO CHITY.
BuOpaIoHHBIME Ha3bIBAIOT HATPY3KH, Y KOTOPBIX MEHSCTCS M BEIMYHMHA, U HATIPABIICHHUE.
JloAroBpeMeHHBIE HATPY3KH JICHCTBYIOT B TCUYCHUH OYCHB MPOAOJIKUTEIEHOTO BPEMEHH.
[Tox BO3aEHCTBIEM ATHUX HATrPYy30K MOSBIISIOTCS nedhopMaIui: u3MeHeHre GOpPMBI U pa3MEepOB JPEBECHUHBI
MOJT BO3JICHCTBUE BHEIITHUX CHII.
K mexaHnyeckum CBOKMCTBAaM JPEBECUHBI OTHOCSTCS:

® [IPOYHOCTh — CHOCOOHOCTh APEBECUHBI COMTPOTUBISITHCS PA3PYIIEHUIO OT BHEIIHUX YCHINH

® TBEPAOCTb — CHOCOOHOCTH JPEBECHHBI COMPOTUBIATHCS MPOHUKHOBEHUIO B HEE JPYroro TBEPAOTO
Tena

® KECTKOCTB — CIIOCOOHOCTB COMPOTHUBIISATELCS JePOPMUPOBAHHIO

® VOPYTrocTh — CHOCOOHOCTh BOCCTAHABIMBATh CBOIO (OpMYy M pas3Mepsl IMOcie NpeKpanieHus
JIEHCTBHS BHEUTHHUX CHIL.

® IUIACTMYHOCTH - CHOCOOHOCTH HEOOPATUMO M3MEHUTD, HE pa3pylIasch CBOIO HOpMy U pa3Mepsl OJ
JIefCTBUEM BHEIIHUX CHIL.

® BS3KOCTb — CIOCOOHOCTh MaTepuaiga MOIJIomarh MeXaHH4YeCcKylo JSHepruro (paboty) 06e3
paspyIieHusl.
MexaHn4ecKke UCTIBITaHNS POBOSTCS C IIEIBI0 MOJyUYeHHUs MoKa3aTesel MPOYHOCTH JIPEBECHHBI.

[ pacueTa MCONB3YIOT 001IEN3BECTHBIE (DOPMYIIBI.

IIpenen mpodHOCTH IPEBECHHBI TpPU PACTSDKEHHM BJOJH BOJOKOH; IPH CXKATUU BJOJb BOJIOKOH
Beraucisiercs B MlIla mo ¢popmyie:

P
_F max
Owme = (1)
ab
2
r1e Prax - MakcuMasibHast Harpy3ka, H; ab — miomaas monepevHoro ceueHus oopasia, Mm”.
[Ipenen nmpounocTH ( 7,,) P CKATBIBAHUH BIIOJIb BOJIOKOH PacCUMTHIBAaIOT, MI1a:

P
max
Ty )
CcK !
bl
rae P,.x — MakcuMmalbHas Harpyska ckanbiBanusi, H; b, — cooTBercTBeHHO mmprHa oOpasiia W JIHHA

CKaJIbIBAE€MOT'0 BBICTYIIA, MM.

[IpoyHOCTH APEBECUHBI MIPH CTATUYESCKOM U3rHOE SBISCTCS OJHOW M3 BXKHEHIINX €€ XapaKTCPUCTHK.
DTOT MOKa3aTe/b MIUPOKO MCIOJIb3YETCS B CTPOMTEIBHON MPAKTUKE MPH pacdyeTax COIPOTHBICHUI-0aIOK,
OpycKOB, CTpONWJI, JeTalicii MOCTOB wu3rmOarommmM ycwiusMm. [lpemen mpodHOCTH ApPEBECUHBI TIpU
CTaTUYCCKOM H3THOE (0,,.) BbIUHCIAIOT, MIIa:
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3P .|

_ max ' .
Gusz - 2bh2 ’ (3)
rae P - makcumanbHas (paspymiaromias) Harpyska. H; | - paccrosuue mexmay omopamu, M; b — mmpuna

obpasia, m; h - TommuHa o6pasiia, MM.

st npeBecuHbl, Kak KOHCTPYKIIMOHHOTO MaTepHaia, O4eHb BaKHO YUHUTHIBAThH BIMSHUE BIaKHOCTH Ha
e€ mpouHocTh. [Ipu 3TOM clexyer UMETh B BHIY, YTO Ha MMOKA3aTENH MPAKTUYECKH BCEX MEXAaHUYECKHX
CBOICTB JpeBECHHBI HAMOOIbIIEe BIUSHIE OKA3hIBAET CEA3IAHHAA 6/142d.

C yBenWyeHHEM COJACP)KaHHSA CBSA3aHHOM BIaru, T.€. MpPH YBIAKHEHHHM JAPEBECHHBI A0 Tpenena
HACBIIICHUS KJIIETOYHBIX CTEHOK, IPOYHOCTH JIPEBECHHBI PE3KO CHIbKaeTcs. llpm mampHewmemM MOBBIIEHUH
BrnaxkHoctw: Bbie 30 %, TMPOYHOCTH OcTaeTcs Oe3 M3MeHeHWs. VIMEHHO MOATOMY HEMEIIEHHO IOCIe
OKOHYaHUS UCTBITAaHUI 00pa3loB IpPEeBECHHBI OMPENesioT € (HaKTUUECKYI0 BJIAKHOCTh U pacCUYUTAaHHBIC
MOKa3aTeld MEXaHUIECKUX CBOWCTB MPUBOAAT K HOPMAIU30BAaHHOM BIaXHOCTH 12%.

IIpn BraxkxHOoCTH npeBecHHB MeHee Wi paBHOM 30%, T € MEHee WM PaBHOM IpEIeTy HACBHIIEHUS
KJIETOUHBIX CTEHOK JIJIsI [IepecueTa NCTIONB3YIOT (hopMyiy:

0,5, =0, [1+ a(W —12)] (@)
rae G;; —TpOYHOCTh ApeBecuHbl, MIla (mpu HOpManu3zoBaHHOW BnaxHocTu 12%); G, —IOKa3aTesb
MPOYHOCTH B MOMEHT M3MEpEeHHS NpH (PaKTHUECKON BIAXKHOCTH JApeBecruHbl; \W- BIIaXXHOCTH JPEBECHHBI B
MOMEHT HW3MepeHuil, %; o -mompaBOYHBIH KOI(D(PUIMEHT, MOKA3BIBAIOIIMI BIUSHHE BIAXHOCTH Ha
MOKa3aTeNb JAHHOTO CBOHMCTBA. BenmunHa monpaBovHBIX KOI(D(DHUIIMEHTOB: TPH OMpPENeIeHUH TPOYHOCTH
npu cratudeckoMm mirude 0=0,04; mpu pacTspkeHHH BHONb BONOKOH 0=0,01; mpu cxarmn 0=0,04; mpu
ckansiBannu 0=0,03.

[Ipu BnaxxHoctn npeBecwHbl 0oJiee 30%, T € Oonee Tmpeneia HACHIIICHHUS KIETOYHBIX CTEHOK [T
nepecyeTa UCIOIb3YIOT (popMyITy:

ow= opxK (5)

rzie Gy —TIPOYHOCTb JPEBECHHBI MPH BilakHOCTH Oosiee 30%; K — koaddunpenT nepecuera s KOHKPETHOR
MOpOIbI, yKa3aH B Tabm.2.

3adaua 1: onpenenuTh MPOYHOCTH JIPEBECHHBI MPH PACTSKEHUH BOJb BOJOKOH MpPU CTaHIAapTHOM
BraxxHoctu 12%, ecnu paspymampoiiee ycunue papHo 10 kH, momepednoe ceuenue obpaszma 20%x4 M,
BJI&YKHOCTh B MOMEHT UcHbITaHust paBHa 30 %.

Pewenue : hopmyna uist pacueta npejaeia npouHoctd, MIla npu pacTsbkeHHM BIIOJb BOJIOKOH
Pmax

Upacm = ab
r7ie Prax - paspymarorriee yerue, H; ab —monepednoe ceuenne o6pasia, MM,
Ipu Bnaxknoctu 12 % pacyer BegeM 1o Gopmye:

Jpac’r 12 = Jpac’r 30 [1 + "I(W - 12)]
10000

Opact 12= 204 {1 + 0'01(3{] - 12j'l}=147.5 Mna

3aoaua 2: Omupenenutb TpeAeaT MNPOYHOCTH APEBECHHBI COCHBI TPU CXKATHU BIOJIb BOJOKOH H
MEePECUNTATh MOTYUCHHYIO BEIMYUHY Ha BIXHOCTH 15%. Paspymatomee ycmime pasuo 19400 H, pasmep
obpasua 20%20%30 MM 1 BIaXKHOCTh B MOMEHT HcTbITaHus 12 %.

Pewenue:
P
Ocx 12 =ab,
Oex12 = Ocx W‘[]- + (I(W - 12]]
19400 X,
Ocm15=20%20 ' ( 1+ 0.04 (15-12))= 43,3MIla
Tabnuna 1
Hcxonuble jaHHbIe 1)1 pacyeTa

Bapuanr 3ananue

1. OnpenenuTh NPOYHOCTH IPEBECHHBI OpPEXa IPELKOr0 IMPH CXKATUH BJOJIb BOJIOKOH IPH
CTaHAapTHOH BIaKHOCTH 12 %, eciiu pa3Mepsl oIepeyHoro ceueHus oopasua 21mm x 20 Mm.
MakcumanbHas Harpy3ka 12,7 kH, BiraxxHocTh 00pasna peBecHHbl Ipu ucnbiTanuu 25 %.

2. Omnpenenuth mpeies NPOYHOCTH NPU CTaTHYECKOM M3ru0e JAPEBECHHBI COCHBI, €CiH
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paspymiaronias Harpy3ka coctaBmia 525 H, tommuHa obpasia 19,6 mm; mmpuna obpasma 20,1
MM; PAcCTOSIHUE MEXAy ornopaMu Ipu ucnbiTaHud 190 mm. Brnaxnocts oOpasna B MOMEHT
ucneITanus 5,5 %, pe3ynbpTar ciefyeT IPUBECTU K HOPMaIU30BaHHOH BiaxkHocTH 12 %.

3. Ioctpouth rpadyk BINSHHMSA BIAKHOCTH HA IPOYHOCTH IPU CHKATHU BJOJb BOJIOKOH
JpeBecuHbl enl. ONpenenuTb Gy, €CJIU U3BECTHBI CIETYIONINE IPOYHOCTHBIE XapaKTePUCTUKH:
Oy =53 MHa, O20% — 30,5 MHa, O500%— 23,0 Mlla

1. OnpenenuTh NPOYHOCTH IPEBECHHBI 1y0a IPH CXKATHH B0 BOJIOKOH U NEPECUUTATD
MOJTYYSHHYIO BEJIMYMHY Ha BIAXKHOCTB 5 %, ecnu paspymatommee ycunue pasao 13900 H. Pazmep
oOpasia 2x2x 3 cM, a BIaKHOCTb B MOMEHT HCTIBITaHUS cocTaBuna 12 %.

2. OmpenenuTh Mpenen MPOYHOCTH MPH CTaTHYECKOM H3rHOE APEBECHHBI JTHCTBEHHHIBI, €CIIN
paspymaromnias Harpys3ka cocrasmia 740 H, mmpuna obpasma 19,9 mm; Tommmaa obpasma 20,2
MM; paccTosiHHe MeXAy omopamu npu ucnbeitannu 200 mMMm. BrakHOcTh 00pa3ma B MOMEHT
ucneITaus 6 %, pe3ynabTaT CIeAyeT IPUBECTH K HOPMAIM30BaHHON BiIaskHOCTH 12 %.

3. Tocrpouts TpaduK BIUSHUS BIAKHOCTH Ha NPOYHOCTh MPU CHXKATHH BIOJb BOJOKOH
apeBecunbl  Oyka. Ormnpenenauthb G129 , ©CIIM M3BECTHBI CIEAYIOIIME MPOYHOCTHBIC
XapaKTePUCTHKH: Osy, =185 MIla; 6509, = 80,5 MlIla; o5q9,= 42,0 MIla

1.0mpenenuts NMPOYHOCTH JPEBECHHBI €U MPU CXKATHH BAOJb BOJIOKOH MNpPU CTaHJapTHOU
BiIaXXHOCTH 12 %, eciu pa3Mepbl MONEPEeYHOro ceueHus oopasna 2 x 1,95 cMm, MakcuManbHas
Harpy3ka 4650 H u B1aXHOCTh JPEBECHUHBI B MOMEHT HCIbITaHmid 19 %.

2 OmpenenuTh Tpenesl NPOYHOCTH NPU CTATHYECKOM HM3THOE JAPEBECHHBI OCHHBI, €CIIU
paspymaromias Harpys3ka cocrasmia 335 H, mmpunra obpasma 19,5 mm; Tommunaa obpasma 19,8
MM; PACCTOSIHUE MEXAy OoIlopaMu INpu ucnbIiTaHud 185 MM. BraxnocTs oOpasia B MOMEHT
ucneitauus 18 %, pe3ynpTar ciuenyeT NpuBeCTH K HOPMAJIN30BaHHOM BiaxHOCTH 12 %.

3. IToctpouts rpaduk BIUSHMSA BIAKHOCTH HA NMPOYHOCTH IPH CTATHYECKOM H3THOE IPEBECHHBI
cocHBl KezpoBod. Ompenenutsb G120, ©€CIM W3BECTHBI CIICAYIONINE IPOYHOCTHBIE
XapaKTePUCTHUKU: Ggy, =141,5 MIla; 6509y = 56,0 MIla; o509= 21,5 Mlla

1. Onpenenuth mpees MPOYHOCTH JPEBECHHBI OyKa MPU CKAIBIBAHUU BIOJIb BOJIOKOH H
MIEePEeCUYUTATh MOJYUCHHYIO BEJIMUMHY Ha BIAXKHOCTH 12 %.BIaXXHOCTh 00pa3iia B MOMEHT
ucneiTanus 25 %. MakcumanbHoe paspymiaroniee ycunue paBao 4750 H, miomaap ckaabiBaHUs
21mMMm%30,3 MM.

2. OnpepenuTh Tpenen NPOYHOCTH TPU CTaTHYECKOM U3rMOe JpeBecHHbl Jyba mnpu
HOpMaJM30BaHHOW BiaxHocTH 12 %. PaccrosHume Mexay omopaMu B HCHBITaTEIBHOM
npucniocobernn 210 MM; pasmepsl oOpasma: rtommmHa 20,1 Mm; mupwHa 21,0 MM.
MaxkcumanpHass paspyliatromias Harpy3ka cocraBmwia 650 H; BiakHOCTH oOpasma B MOMEHT
ucubITanusg 8,5 %.

3. [Toctpouts rpaduk BIUSHMS BIaKHOCTH Ha NPOYHOCTH NPH CTATHYECKOM H3THOE PEeBECHHBI
COCHBI OOBIKHOBEHHOW. OIpenenuTb  Gigy, €CIM M3BECTHBI CIEAYIOIINE IPOYHOCTHBIE
XapaKTEPUCTHUKU: Goy, =165,0 MIla; 6,090 = 68,0 MIla; os509= 22,5 MIla

1. Omnpenenute MNPOYHOCTH JPEBECHHBI OCHHBI  TPU PACTSDKEHWH BJOJIb BOJOKOH MIpH
CTaHAapTHON BiaxHocTH 12 %, ecnu paspymaromee ycunue paBHo 1,47 kH, momepeunoe
ceuenue obpasia 21Mm x4 MM, BIaXKHOCTh B MOMEHT ucmbiTanus 24,5%

2. OnpepenuTh npenes INPOYHOCTH NPU CTATHYECKOM H3rnbe JpeBeCHHBl Kelupa, eciu
paspyiaronias Harpy3ka cocrasuia 0,38 kH, mupuna oopasma 19,8 mm; tommuna oopasia 20,0
MM; pPacCcTOsSHHE MEXAy ONopaMH NIpH HchbITaHuM 185 MM. BnakHocTh 00pa3ma B MOMEHT
ucnsITaHus 25 %, pe3ynbTaT ciaegyeT IPUBECTU K HOPMaIU30BaHHOM BlaxHOCTH 12 %.

3. Tocrponuts Tpaduk BIMSHWS BIAXHOCTH Ha NPOYHOCTh MHPU CXKATHUH BJOJb BOJOKOH
apeBecubl  Tomois. Omnpenenuts G120 , €CIM M3BECTHBl CIHEAYIOUUE NPOYHOCTHBIE
XapaKTEPUCTHUKU: Gso, =01 MIa; 0959, = 42,0 MIla; cg9= 17,5 Mlla

1. OnpenenuTh NPOYHOCTH IPEBECHHBI JIMITBI TIPH C)KATHH BJIOJIb BOJIOKOH U IIEPECUUTATD
MOJyYEHHYIO BEIMUUHY Ha BIAXKHOCTh 12 %, ecnu paspymatomee ycunue pasHo 24900 H,
morepeyHoe cedeHrne obpasmna 19,7x20,2 MM; BIIQXKHOCTh B MOMEHT UcTbITaHUS 2,8 %.

2. OmnpenenuTh Tpenesa IPOYHOCTH TPH CTATUYECKOM H3rHOe JPEBECHHBI OJbXH, €CIU
paspymaromias Harpy3ka coctaBwia 425 H, mmpunra obpasma 21,0 mm; Tommmua obpasma 20,3
MM; pacCTOsSHHE MEXAy omopamu npu ucnbsitanuu 190 mm. BrakHocTs 00pas3ma B MOMEHT
ucnbiTanns 10 %, pe3ynpTaT ciaegyeT NpUBECTH K HOPMaIM30BaHHOH BiaxxHOCTH 12 %.

3. Ioctpouts rpaduk BIUSHUS BIKHOCTH HA NMPOYHOCTH MPH CTATHYECKOM U3THOE JPEBECHHBI
nyba. OmpenenuTb  Gigy, €CIH H3BECTHBI CIEAYIONINE IPOYHOCTHBIE XapaKTEPHUCTHUKH:
GO0y :206,5 MHa, Go0% — 83,0 MHa, O5006— 26,5 MIla

1. OnpenenuTh NPOYHOCTH APEBECHHBI COCHBI ITPH PACTSHKEHUH BJIOJb BOJIOKOH MPH CTaHIAPTHOMN
BiaxxHocTH 12 %, ecim paspymaroniee ycmme pasHo 13400 H, nmonepeunoe cedenue oOpasia
2,1x0,4 cM, BIaXXHOCTh B MOMEHT UCTbITaHusA 6 %

2. Ompenenuth TMpenesl TMPOYHOCTH MPU CTATHYECKOM M3rHOC JAPCBECHHBI SICCHS MU
HOpManu30BaHHOW BiaxkHocTd 12 %. PaccTosiHHe MeXIy OmopaMH B HCHBITATEIbHOM
npucriocobnennu 185 mMm; pasmepbl oOpasma: Tommmuaa 20,5 MM; mwmpuHa 20,3 MM.
MakcuManbHas paspymiaronias Harpy3ka coctaBwia 460 H; BmaXHOCTh o0pasima B MOMEHT
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ucneitanus 6,5 %.

3. Tloctpouth Tpaduk BIUSHHS BIAKHOCTA HA IPOYHOCTh MPH CXKATHH BJIOJH BOJOKOH
JOpeBecuHbl rpabda. OmnpenenuTsb G120, €CIM WM3BECTHBI CJEIYIONIHE IPOYHOCTHBIC
XapaKTEPUCTHKH: Ogy, =185 MIla; 609, = 99,0 MlIla; o709= 29,5 MIla

1. OnpenenuTh mpenesn MPOYHOCTH JAPEBECHHBI SICEHS IIPH CKAJIBIBAHUH BJIOJb BOJIOKOH U
TIepecYnTaTh MOJYYSHHYIO BEJIMUYUHY Ha BIAKHOCTB 15 % (BIa)KHOCTH B MOMEHT UCIIBITAaHHS
10%). MakcumainbpHOe paspymiaroinee ycunue paao 5360 H, tommuza oOpasia 2 cM, [uihHa
IUTOIIAAH CKaJbIBaHUA 3,1 cM.

2. OmpenenuTh Tpened MPOYHOCTH IPH CTaTHYECKOM H3THOE JPEBECHHBI aKalldu OeJon mph
HOpPMann30BaHHOM BiaxkHocTH 12 %. PaccrosHmMe MeXOy omopaMm B HCIBITATEIbHOM
npucnocobnernun 200 MM; pasmepsl obOpasma: TommmHa 20,3 Mm; mmpuHa 20,7 MM.
MaxkcumManpHast paspymiaromasi Harpyska coctaBmia 0,625 xH; BmakHOCTH 0Opaslia B MOMEHT
ucneiTanus 16,5 %.

3. [Toctpouts rpaduk BIUSHUS BIaKHOCTH Ha MPOYHOCTD MPH CTAaTHYECKOM M3rM0Oe JpeBECHHBI
end. ONpenenuTh Gjoy, €CJIM M3BECTHBI CIEAYIONIHE NPOYHOCTHBIE XapaKTEePUCTUKH: Ggy, =139
MTIla; 6,590, = 60,0 MIIa; G5905= 17,5 MIla

1. OnpenenuTh NPOYHOCTH JPEBECHHBI Oepe3bl IPH CXKATUH BJOJIb BOJIOKOH M EPECUUTATD
MOJTYYSHHYIO BEJINUMHY Ha BiakHOCTh 20 %, ecnu paspymaroniee ycuiue pasao 19,4 kH, pazmep
oOpasia 21mMmx19,5MM % 30 MM, BIaXXHOCTH B MOMEHT ucnbiTanus 12 %.

2. OmpenenutTh TMpeaesl MPOYHOCTH IIPU CTATHYSCKOM H3rHOE JPEBECHHBI OEpe3sl MpHU
HOpMaJu30BaHHOW BiaxkHocTH 12 %. PaccTosHue MeXIy ONOpaMH B HCHBITATEILHOM
npucnocobneHnun 185 MM; pasmepsl obOpasma:  TommmHa 20,9 MMm; mmpuHa 20,1 MM.
MaxkcumanpHas paspymiatomias Harpy3ka cocraBmina 420 H; BiakHOCTH oOpasma B MOMEHT
ucneltanus 22 %.

3. Tloctpouts rpaduk BIHAHUS BIAXKHOCTH Ha TNPOYHOCTh MPHU CKATHH BAOJIb BOJOKOH
JIpeBecHHbl KieHa. OmnpenenuTsb G120, €CIH H3BECTHBI CICAYIOIIHE IPOYHOCTHHIE
XapaKTePUCTHUKU: Osy, =159 Mlla; 6,99, = 94,5 MIla; o509,= 21,0 Mlla

10

1. Onpenenuth mpezes NPOYHOCTH JPEBECHHBI COCHBI ITPU CKAIBIBAHUU BAOJIb BOJIOKOH U
MEPECUYUTATh MOJYUCHHYIO BEJIHMUUHY Ha BIAKHOCTH 12 %, eCliu pa3pyllaroliee yCUIne paBHO
4800 H, Tonmunaa obpasma 21 MM, AIMHA IUION[AAN CKaIBIBaHUSA 29,8 MM U BII&)KHOCTh B MOMCHT
ucneiTanus 8,3 %.

2. Omnpenenuth IpeAea INPOYHOCTH IPH CTaTUYECKOM W3rHOE JPEBECHHBI OJIbXH, €CIH
paspymaromias Harpy3ka coctaBmia 0,25 kH, mmpuna obpasna 19,9 mwm; Tonmaa obpasna 20,5
MM; PACCTOSIHUE MEXAy oropaMu Ipu ucnbiTaHud 190 mMMm. BrnaxnocTs oOpasma B MOMEHT
ucnsITanus 8,5%, pe3ynbTaT NPeACTaBUTh NPU BIaXHOCTH 12 %.

3. [MocTponTs rpadyk BIMSHUS BIaKHOCTH Ha IPOYHOCTH IPH CTATHIECKOM M3IHOE JPEBECHHBI
JMUCTBeHHUNBL. ONpenenuTb Gjoy, €CIH M3BECTHBI CIEAYIOIINE MPOYHOCTHBIE XaPaKTEePUCTHKH:
6oy =210 MIla; 6590, = 83,5 MIla; 6509= 28,5 MIla

Taobmuma 2

Koadpdummentsr nepecyera (K)

ITopona npeBecuHBI 3navenue kodpduuuenta | Ilopona npeBecuHb! 3unavyenue kodpunreHTa

ny0, onbxa, aKarus,

OyK, COCHA, KeJIp

0,55 0,45

MHUXTAa, OpeX, b,

0,535
TOTOJIb, TPad

0,445

Bbepesa,
JIMCTBECHHHIIA

0,475 0,4

[Tops 10K BBITIOJIHEHNS:

1. U3yuuts TEOpEeTHUECKUE CBEJCHUS O IPOYHOCTH JPEBECHHBI.
2. TlozHakoMHTBCS C (hopMyITaMH ISl pacdeTa MPOYHOCTH MPH PA3IMIHBIX MEXaHHUECKUX
UCIIBITaHUAX

Hw

I/ISy‘II/ITB BJIMAHHUE BJIAXKHOCTU APEBCCHHBI HA eé IMPOYHOCTh.
Ilo3HakOMUTBCS C (I)OpMYHaMI/I I mepecucTa MPOYHOCTHBIX XapaKTCPUCTUK C YICTOM

BIIQYKHOCTH JIPEBECUHBI.
5. BBINOIHUTS 3a/1aHKE COTJIACHO YKAa3aHHOMY IpernoiaBareneM BapuanTy. CpaBHUTh
[IOJIYYEHHBIE BEJIMYUHBI IPOYHOCTH CO CIIPABOYHBIMU 3HAYEHUAMU U CIEIATh BEIBOBI.

(DODMa OTYCTHOCTH: KOHCIICKT, KOTOpLIﬁ COACPIKUT KPATKUC CBCACHUS O MCXaHUYCCKUX CBOICTBax
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APCBCCUHBI; (bOpMy.]'IBI AJId pacyeTa u (bOpMy.]'IBI AJI IPpUBCICHUA nokasareJieit MPOYHOCTHU K
HOPMAJIM30BAHHOMY 3HAYCHHIO. Pe3y.]'II>TaTBI pacyeTOB MCXaHUUICCKUX MoKa3aTeeH APCBCCHUHBI pa3JIMYHBIX
IIOpoOd, BBIITOJIHEHHBIC 110 YKAa3aHHOMY IIPEIOaAaBaTECIEM BapuaHTy, NIPEACTABIIAIOTCA B BUAC TEKCTa C
HEOOXOAMMBIMH TTOSICHEHUSAMU; TIPH HEOOXOIUMOCTH, COTIPOBOXKIAIOTCS rpaduKkaMH, a TaK)Ke CPAaBHEHUEM C
TCOPETUYCCKUMHU CIIPABOYHBIMU 3HAUCHUAMMU.
3aaHus JUIs CaMOCTOSTENIbHONW PabOTHI:
1. 3yunts TeOpuIo NpeaebHbIX COCTOSHUMN - TEOPHUIO MPOYHOCTH Mopa
2. O3HakoMHUTbCA (GOpPMOH W pa3MepamMHu OOpa3lOB JUIA TPOBEJICHHs HCIBITAHUN Ha C)KaTue,
pacTsDKEHHE, CTATUIECKUH N3rH0, TBEPAOCTh U CKaJIbIBAaHHE.
3. BBIACHUTH CTpOEHHE, COCTaB aHATOMHYECKUX DJIEMEHTOB JPEBECHHBI XBOWHBIX U JIUCTBEHHBIX
HIOPOJI, OTBEYAIONINX 32 MEXaHHUECKHE CBOIMCTBA IPEBECHHBI.
PexomeHaIy 1o BHIMOJIHEHUIO 33/IaHUH ¥ TOJTOTOBKE K MPAaKTUYECKOMY 3aHATHIO

[Tlepen KaXAbIM TMPAKTUYECKUM 3aHATHEM OOyYarOIIWiics JIOJDKEH IOATOTOBUTH
COOTBETCTBYIOIIMI TEOPETUUYECKUH MaTephas IO JIEKIMOHHBIM 3alHcsiM, Ha MPAKTUYECKOM
3aHSATHUU TIOTIOJHUTH €r0, O3HAKOMHTHECS C 3aJaHHEM, MaTepuallaMH JJIs BBINOJHEHUS pabOTHI.
OpueHTHpYSCh Ha TOPSAOK BBIMOJHEHHS 3aJaHWs, MPHUCTYNUTh K BBINTOJHEHHUIO MPAKTUYECKOM
paboTHI.

JInisi COBEPILICHCTBOBAHUS TEOPETUUECKUX M MPAKTHUECKUX 3HAHUH, KaKAas MPaKTHUECKast
paboTa COAEP)KUT KOHTPOJIbHBIE BOIPOCHI M CHHMCOK JiuTepaTypbl. OOydaromuiicss oTBeyaeT Ha
KOHTPOJILHBIE BOIPOCHI TPH 3aIIUTE MPAKTUIECKON pabOTHI.

PekoMeHyeMble HCTOUHUKH
IocCT 16483.0-89 «/IpeBecuna. OOmme TpeboBaHus K (PUIUKO-MEXAHUYECKUM
UCTIBITAHUSIM.

JononHuTenpHas aureparypa
1. Yensnuesa, U.H. ®usuka IpeBECHHBI: METOMYECKHE YKA3aHUS K BBITIOJHEHHIO MPAKTHYECKUX paboT /
W.H. Yensmuesa; bparck: M3n-so bpl'Y, 2017. — 47 c.
2. boposukos A.M., Yrones b.H. CripaBounuk no npesecune: Crpasounuk / Ilog pen. b.H.
VYronesa.- M.: JlecH. nmpom-cth, 1989. —296 c.

KoHTposbHBIE BOPOCHI J1s1 CAaMOITPOBEPKH
JlaTh XapaKkTepUCTUKY MEXAaHUYECKHUX CBOMCTB JIPEBECUHBI.
Kakue Buzipl MexaHMYEeCKHUX HCIBITaHUH ApeBecrHbl npexycMaTtpuBatoTcs I'OCT 16483.0-897
VYkazaTh pasmepsl 1 GopMy 00pa3LoB Ui UCIIBITAHUS Ha CXKAaTUE BJOJb U MONEPEK BOJIOKOH APEBECHHBI.
VYkazath pasmepsl u (opMy 00pasloB s HCOBITAHWS HA PACTSDKEHHE BIOJNb M IOMEPEK BOJIOKOH
JPEBECHHBI.
VYkazaTb pasmepsl ¥ GopMy 00pasLoB Ui UCIIBITAHUSA Ha CTATUYECKUN U3THO.
VYkazaTh pazmepsl 1 opMy 00pasIoB ISl UCIIBITAHHUS Ha CKaIbIBAHHE.
7. OObAcHUTH TpUMeHeHHe (GOopMyn Ui Tepecdera IMoKa3areneil MPOYHOCTH TPU Pa3TUIHON
BJIQYKHOCTH JPEBECUHBI.
8. Kak nanuuue Bnaru (CBOOOIHOI U CBSI3aHHON) B IPEBECHHE MEHSET MPOYHOCTH?

i NS

oo

IIpakTHyeckoe 3anaTHE Ne 5
Omnpenesienue NMPoOAO/LKUTEIbHOCTH CYIIKHU APeBeCHHbI
[{enb pabOThI: OMPENETUTH MPOJOIKUTENFHOCTD CYIIKH MUAJONPOIYKIINH 331aHHOTO CEUSHUSI.
3agaHue:
1. M3y4YuTH TEOPETUYECKHE OCHOBBI TEIUIOMEPEHOCA U BIIATONEPEHOCa MPH CYIITKE APEBECHHBI,
2. HAYYHTHCS TPOBOAWTH pacueT MPOJOIKUTEIFHOCTH CYIIKA MHJIOMATepUATIOB HM3BECTHOTO
CCUCHUH.

Cyllika JpeBeCHHBI - MPOLIECC YAAICHUS BJIard U3 JIPEBECUHBI Il CTaOMIM3auu HU3UKO-
MEXaHUYECKUX CBOMCTB. IIpu CyIliKe APeBECHHBI YAAIASTCS BCS CBOOOHAS Blara M 4aCTHYHO CBs3aHHAs
Brnara. [Iporiecc Cymiku conmpoBokaeTcs yCYIIKOW APEBECUHBI, T.€. HK3MEHEHNEM e€ TUHEHHBIX pa3MepoB. B
IIEJIOM, TTOJTHAsE 00beMHas yCyIlka coctaBisieT 10 12-15% . Ilporece cymku ApeBeCUHBI BKIFOYAET
CJIeTyIOIIHE TIPOIIECCHI: BIATOTIEPEHOC (MIepeMEITICHUE BIIard BHYTPU APECBECHHBI) M BIIAr00OMEH (HCTIapeHne
BJIarY U3 APEBECUHBI B OKPYKAIOIIYIO CPELY).

BraronepeHoc BHyTpHY APEBECUHBI IIPOUCXOUT MO JCHCTBAEM Pa3IMIHBIX ABMXKYIIUX CHI:
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TpaJueHT BIaKHOCTH - IEpEeMEILCHHs BIary (IIpy ee HepaBHOMEPHOM pacIipeelIeHHH B IPEBECHHE) B
HanpaBJICHNH NOHMKAIOMICH BIQXKHOCTH 3a CUET BIIArONPOBOIHOCTH;

IpaZiueHT TEMIIEPaTyphl - IEpEMELIEHUE BIIaru (IIpu HEPAaBHOMEPHOM pacIipele/ICHUU B IPEBECUHE
TeMIIepaTyphl) B HAIIPABJIECHUH OHIKAIOIIEH TEMIIEpaTyphl - TEPMOBIIArOIPOBOAHOCTE;

nepenas AaBjeHus -TiepeMelieHre BIary (Ipu U30bITOYHOM JaBJICHUU BHYTPH JPEBECHHBI) B
HaIpaBJICHUH NOHKAIOIIETO 1aBICHUS.

TexHOI0rMs KaMEPHOH CYILIKH BKJIIOYAET B c€0sI IOArOTOBKY IITA0ETsI CBIPOr0, HETOCPEICTBEHHO CYLIKY
JPEBECHHBI,BKITIOYasi IPOBEJCHUE MPOrPeBa U KOHANIMOHUPOBAHUS, U XpaHEHHE BBICYIIEHHOTO MaTepraa.

PexuMBbI CYIIKHM JPEBECHHBI Pa3HbIX MOPOJ OHU OTIUYAIOTCS] YPOBHEM TEMIIEpaTypHO-BIaKHOCTHBIX
[apaMeTPOB CPEAbI U YUCIIOM U3MEHEHUH 3THX [TapaMeTPOB Ha MIPOTSLKECHUH TpoLecca, T.€. KOJINYeCTBOM
cryneneid. OOIIUM SIBISIETCS] IPUHLUI MTOCTPOSHHUS PEKUMOB, OCHOBaHHBIN Ha 0€30MacHOM JUISL ETOCTHOCTH
JPEBECHHBI, TOCTETIEHHOM IMOBBIIICHIH TEMIIEPATYPhl U CHHKCHUN CTETICHN HACBIIICHUS areHTa CYIIKH.

PexxuM cymiku ApeBecuHBI - 3TO COBOKYITHOCTh TEIUIOBIAXKHOCTHBIX BO3AECHCTBUN CYIINIBHOIO areHTa
Ha IPEBECHHY, 00eCIIeUNBAIOIINX 3aJaHHOE Ka4eCTBO U CKOPOCTh €ro CyHIKH. B 3aBucHMocTH OT TpeOoBaHUH,
NPEIbABISIEMBIX K KAUECTBY CYILIKH IPEBECHHBI, APEBECHHA MOKET BBICYIIMBATHCS PEXKUMaMK Pa3TUIHBIX
KaTerOpHUH MO TeMIIEPaTypHOMY YPOBHIO.
ITpu ucronp30BaHUH PEKUMOB BBICOKOTEMIIEPATYPHOT'O MPOIIECCa areHTOM CYIIKHU CITYKHUT NeperpeThiii nap
npu atMoc(epHOM JaBieHnH ¢ Temrepatypoi Beime 100°C.
[Tpu HU3KOTEMIIEPaTypPHBIX PEKUMaX CYIIKH B KAYeCTBE CYIIMIBHOTO areHTa UCIOIb3YETCs BIaXKHBIH BO3AYX
¢ Temneparypoi B HayanbHOU ctaguu 10 100°C. K Hu3koTeMnepaTypHbIM PEKUMaM CYIIKH OTHOCSTCS
MSITKHE, HOpMaJIbHBIE B (HOPCUPOBAHHBIE PEIKUMBEI.

Msirkre pexuMBbl CYIIKHA o0ecrieunBatoT 0e31eeKkTHYIO CYIIKY IPEBECHHBI IPH [TOTHOM COXPaHEHUH
€CTECTBCHHBIX (PU3MKO-MEXaHUYECKUX CBONCTB APEBECHUHBI, IPOYHOCTU U LBETA. DTH PEKUMBI
PEKOMEHIIYIOTCS ISl CYLIKH 0 TPAHCIIOPTHOM BIaKHOCTH SKCIOPTHBIX MMJIOMATEPUAIOB, B KOTOPBIX HE
JIOITyCKAeTCsI BBIMJIABIICHHE CMOJIBL, BBINIAICHUE CYYKOB M N3MEHEHNE HATYPalbHOTO IIBETA.

HopmanbHble pexxuMbl CYyIIKH 00ecTieuuBaroT 0e31e(peKTHYIO CYIIKY APEBECHHBI IPH TOJHOM
COXpAHEHUH MPOYHOCTHBIX MOKa3aTeel IpeBeCHHbI ¢ HE3HAYUTENbHBIMU H3MEHEHUAMU e¢ 1iBeTa. [lanHbie
PEKUMBI PEKOMEHAYIOTCS TSl CYIIKH IPEBECHHBI [l BHYTPEHHETO TOTPEOIeHHUS 10 JF000H BIayKHOCTH.

®dopcupoBaHHbBIE PEKUMBI CYIIKH 00eCTIeYrBaloOT 6e3eEeKTHYIO CYIIKY APEBECHHBI TIPH COXPaHECHUN
MPOYHOCTH HA CTATHYECKHUN M3TrMO, PaCTsDKEHHUE U CKaTHe, HO IIPU CHI)KEHHH POYHOCTH Ha CKaJIbIBAaHUE U
packansiBanue 10 20% c moTeMHEeHHeM IpeBecHHbl. Taknue pexkrMbl PEKOMEHAYIOTCS AJISl CYILIKHU /10
IKCILTYyaTallMOHHOM BIaKHOCTH JAPEBECHHBI U MPEHA3HAYCHBI JIs1 U3/ICHH, paboTaromux ¢ O0IbIIuM
3a1acoM IpOYHOCTH.

BricokoTemneparypHble peXKUMBI CYIIKH 00ecTIeurBaloT 0e31e()eKTHYIO CYIIKY IpEBECHHBI IPH
HE3HAYUTEIHHOM YMEHBIICHHH MPOYHOCTH HA CTATHYECKUN M3THO, PACTSDKEHHE U CKAaTHE, TIPH 3aMETHOM
CHIDKEHHHU TIPOYHOCTH /10 35% Ha CKalbIBaHWE W PaCKIBIBAHUE C IOTEMHEHHEM JIpeBeCHHBI. B aTHX
PEeKUMax PeKOMEHIYETCs CYIIKa 10 SKCIUTyaTallMOHHON BIa>KHOCTH APEBECHHBI LIEJICBOI'0 HA3HAYECHUS IS
W3JICTHiA, paboTaIONINX ¢ OOJIBIIMM 3aIIaCOM MPOYHOCTH.

B 3aBHCHMOCTH OT Ha3HA4YEHUS BBICYIIMBAEMBIX NTHJIOMATEPHAIOB HOPMATHBAMHU YCTaHOBIICHBI YETHIPE
KaTeropuu Kauectsa cyiku apesecussl: L, 11, 11T u 0.

I kaTeropus KauecTBa CyIIKH - BHICOKOKau€CTBEHHAsI CYIIKa JPEBECHHBI 10 BIXKHOCTH 6-8% mpH
temreparype He 6osnee 60-70°C. [lanHas kaTeropusi KauecTBa CYIIKH JPEBECUHBI 00SCIICUUBACT
BO3MOXHOCTb MEXaHMYECKO 00pabOTKU 1 cOOPKHU jAeTalieil Ui BBICOKOTOYHBIX OTBETCTBEHHBIX
COCIMHEHHH, BIMSIOMINX Ha SKCIUTyaTallMOHHbIEC NTOKA3aTeNIN U31eIui (TPOM3BOJACTBO MOJIENEH, JIBIK,
npuOOPOCTPOSHHE, TOYHOE MATMHOCTPOSHHE M MTPUOOPOCTPOCHHE, CHIIOBbIE KOHCTPYKIIHH).

II kareropust KauecTBa CYIIKH - TOBBIIIEHHOE KaYeCTBO CYIIKHU JPEBECHHBI JI0 BIaXHOCTH 6-10% mpu
temmeparype He 6onee 75-85°C. [lomyckaemMoe CHIDKEHHE MTPOYHOCTH MAJIOMATEPUAIOB Ha CKAJIbIBAHHUE U
ymapHbIi u3rud He 6omnee 5%. JlaHHas kaTeropus Ka4ecTBa CYIIKH IPEBECHHBI TPeOyeTCs U1 OTBETCTBEHHBIX
COCJIMHEHM B TIPOU3BOJICTBE CTOJISIPHO-CTPOUTEIHHBIX M3/ICIHI, B TPOU3BOJICTBE MEOEITH.

IIT xaTeropus KauecTBa CyIIKH - CPEAHEE KAUECTBO CYLIKH JIPEBECHHBI 10 BIaxXHOCTH 8-15%. JlaHHas
KaTeropysi KauyecTBa CYIIKU IPEBECHHBI 00ecreunBacT MEXaHUIECKyI0 00pabOTKy 1 cOOpKyY aeTanent st
MEHee OTBETCTBEHHBIX JICTANICH: CTOJIIPHO-CTPOUTENILHBIE, TOTOHAXKHBIC U3/ICIHS, BATOHOCTPOCHHE.

0 xaTteropust KauecTBa CyIIKH - CYIIIKa APEBECUHBI 10 TPAHCIIOPTHOM BiaxkHOCTH 16-22% (nIpeBecnHa ams
9KCTIOPTA U BHYTPEHHETO MOTPEOIICHHS).

ITokazarenu kadyecTBa CYLIKM: COOTBETCTBHE KOHEYHOM BJIAXKHOCTH 3aJIaHHOMY 3HAYEHUIO; HE
MIPEBBIIICHUE BEJIIMYMHBI JIONYCKAEMbIX OTKJIOHEHHM IO BJIAXHOCTH OTAENBHBIX JOCOK H IO
HAIMYHUIO OCTATOYHBIX HATIPSDKEHUH (TeMITepaTypHBIX U BIAKHOCTHBIX ).

TexHOJIOTHsl CYyIIKM BKJIKOYAET CIEAYIOIINE TEXHOJIOTMYECKHE ONEpPALMM: HAYaJbHBIN MPOIrpEB
JIPEBECUHBI; COOCTBEHHO CYIIKA, KOHEYHas (MHOTIA IPOMEKYTOYHAs) TEIIOBIArooOpaboTKa;
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KOHIAUIIMOHUPOBAHUE.

CoOCTBEHHO CyIlIKa HAYMHAETCS TMOCJIEe HAYaTbHOTO MPOrpeBa IPH ONMpEACTICHHBIX MMapamMeTpax
CyIIMJILHOTO areHTa (Bo3ayxa). Cylika 3aKaHYMBaeTCS TMPH JOCTWKEHUU JPEBECHHOMN 3adaHHOU
KOHEYHON BIAXHOCTH. JI7Is CHSATUS BHYTPEHHHUX HANpPSDKEHUH H YMEHBIICHHS BEPOSTHOCTU
pacTpecKrBaHUs, IPOBOAUTCA OKOHUYATENIbHAsA (WM MPOMEXKYTOUYHAs) TeIsIoBas 00paboTka B cpele
IOBBIIICHHOW TeMIIepaTypbl M BJIAXHOCTU. [Ioka3aHMs K Ha3HAYEHUIO IPOMEKYTOYHOU
TEIUIOBIAaroo00ab0TKU-TOMIIMHA MUJIOMaTEepHaoB CBbIe 32 MM ais ny0a, uibMma, opexa; CBBILIE
40 MM 711 TUCTBEHHUIIBI, KJIeHA U Oyka; cBbime 50 MM aiist O6epe3sr; cbime 60 MM 71l COCHBI, €ITH,
KeJpa, JIUIIbI, TUXThI, OCUHBI.

B nporecc cymiku KOHTPOJMPYIOT MOKA3aTENU TEMIEPATYPbl U CTETIEHH HACBIIIEHHOCTH areHTa
CYIIKH. YCTaHOBKA JUCTAHIIMOHHBIX AJIEKTPOBJIArOMEPOB MO3BOJIIET KOHTPOJIUPOBATH TEKYIILYIO
BJIQKHOCTh MUJIOMATEPUAIIOB.

OcHoBHble Je(eKThl CYIIKA: HEPAaBHOMEPHOCTb BBICYIIMBAHMS; HEAOCYIIMBAHHUE IO BBICOTE,
HMIMPHUHE MITAa0es; KOpoOJIeHNE; HATMYHE TPELIHH.

Omnpenenenue NpoaOKUTEIFHOCTH CYIIKY MUJIOMAaTepraioB, BKIIOYas HadyajdbHbIA IPOTPEB U
BJIArOTEIIO00PA0OTKY, IPOU3BOTUTCS 110 (hOpMYyJIe:
T = Tyex XApXA X AXAXA,

TA€ Tycx - HCXOIHAS MPOJOJLKHUTEIBHOCTh COOCTBEHHO CYIIKH IHIOMATEPHATIOB 3aJaHHON TMOPOABI H
pasMepoB HOPMAJIBHBIM DPEXHMOM OT HadalbHOW BiaxkHocTH 600% mo koHewnoil 12% B kamepax c
PEBEPCHBHOM [MPKYJISAIMCH CpefHeldl HMHTEHCHBHOCTH (pacyeTHas CKOPOCTh CYNIMIBHOTO areHTa Io
Mmatepuaiy 1 m/c), 4;
Ay, Ay, As, Ag, Ay - KOOQOUIMEHTBI, yIUTHIBAOINE KATETOPHIO PEXUMOB CYIKH (Ap), HHTCHCHBHOCTb
uupKyasun (Ay), HaUaabHYH0 U KOHEUHYIO BIAXKHOCTD (Ag), KauecTBo cymku (Ay), muHy Mateprana (Ay).

HcxonHy0 TPOJOIDKUTENBHOCT CYHIKH, Tyex, Y, HAXOISAT B 3aBHCUMOCTH OT TOPOJIHI,
TOJIIIMHBI - S1 ¥ UPHUHBI - Sy MHIIOMATEPHAIOB 10 TaoJI. |

Tabauna 1
Ucxonnasd npoaomKUTETbHOCTh CYIIKH, Y.
Iupuna S;, MM
TommuHa S;, MM
40...50 60...70 80...100 110...130 140...180 Bonee 180

CocHa, ejb, IUXTA, KeAP

Ho 16 23 25 26 27 27 27
19 29 31 32 33 33 33
22 34 37 39 39 39 40
25 50 52 54 55 55 55
32 66 71 75 76 78 79
40 71 79 84 86 88 88
50 95 101 103 107 108
60 103 114 122 125 130

Ocuna, Juna, Tonojab

Ho 16 29 31 33 34 34 34
19 36 38 39 40 40 40
22 43 45 47 53 54 54
25 59 62 64 66 67 68
32 73 80 84 88 89 91
40 81 87 93 96 99 102
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50 98 109 116 119 123
Byk, kieH, 6epect, siceHb, WIbLM
Jo 16 58 59 61 63 63 63
19 65 68 71 73 73 74
22 73 77 80 81 82 83
25 91 94 96 99 101 102
32 102 109 115 118 120 122
40 114 126 140 152 159 167
50 170 199 225 239 255
60 250 296 339 267 296
75 591 657 728 805
JIucTBeHHH 1A
Ho 16 66 68 68 69 70 70
19 74 77 79 81 81 82
22 80 84 86 89 90 90
25 101 103 104 106 107 107
32 122 129 136 142 146 149
40 135 160 180 196 205 215
50 220 258 291 310 329
60 315 385 440 476 513
Bepesa, o1bxa
Ho 16 36 37 37 38 39 39
19 44 45 47 47 48 48
22 50 51 53 54 55 55
25 67 73 78 81 83 84
32 81 85 88 91 92 94
40 93 96 100 101 105 107
50 115 130 141 149 158
60 155 187 213 231 249
75 377 420 463 514
Hy0, opex, rpad
Jo 16 84 85 85 87 87 88
19 88 91 94 95 96 97
22 97 101 104 105 106 107
25 117 125 132 136 138 140
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32 146 173 193 206 214 221
40

183 234 269 293 307 321
50 365 431 488 520 551
60 562 679 77 841 905

kareropun kadectna 1,15; ms 11l xareropun kadectsa 1,05; ms 0 kateropun kadectsa 1,0.

Koaddunuent, yuntsiBaomuiil pesxuM Cymku, A, : MATKUid pexunm - 1,7; HopManbHelii- 1,0.
3navyenne kodQduIMeHTa LHUPKYISAIUU, A,, HAXOAST MO MPOHU3BEICHHIO
TUPKYJISIIUH CYIIMIBHOTO areHTa Mo MaTepHay ¢ y,, (Tabm.2).
B Ta61n.3 ykasanbl 3Hauenus kodpduuuenta AB, yUHTEIBAIONIET0 HAYATBHYIO X KOHEUHYIO BIAKHOCTS.

Koaddumment, yauTsiBaromuii Ka4ecTBO CYIIKH, onpenensercs: g | xkareropuu kadecrsa 1,2; mms 11

s muaomarepuanoB KodpGUIUEHT A, TpUHUMAIOT paBHBIM 1,0.

T uex XAp U CKOPOCTH

Tabnuma 2
3nauenue kodbduimenta Ay 11s Kamep ¢ peBepPCHBHOMN IUPKyJISIMeH
Mporsseertie tHex X Ap, 4 [Tpu ckopoCTH HIUPKYISAIWHU ( Mat, M/C
0,2 0,5 1,0 15 2,0 2,5 3,0 3,5
20 3,14 |18 1,00 |0,78 |0,63 (0,54 |0,49 |0,46
40 240 |165 (1,00 (081 |0,67 |0)59 054 (0,52
60 203 |158 (1,00 |0,84 |0O,71 |0,64 0,60 (0,58
80 1,76 |142 (1,00 (0,85 |0,76 (0,72 |0,68 |0,67
100 15 (1,32 (1,00 (0,88 |081 (0,79 |0,78 |0,77
140 131 (1,15 (1,00 (0,92 |091 (09 |0,89 0,88
180 1,15 (1,10 (1,00 (0,96 |095 (0,94 (0,93 0,92
220 u 6oinee 1,08 (105 (1,00 (0,99 |098 (0,97 |096 |0,95
Tabmuna 3
3navyenue kodduuuenra As
Hauamsras raxsocts Wi, % Koneunas BnaxxHocTs muioMarepuanon, WK, %
22 |20 | 18 | 16 | 14 | 12 | 11 | 10 | 9 8 7 6
110 1,00|1,06|1,12|1,20(1,28|1,37|1,43(1,49|155|1,62|1,71|1,81
100 0,94(1,00|1,06|1,14|11,22|1,31(1,37|1,43|1,501,57|1,65|1,75
90 0,87 (0,93 |1,00 {1,07 (1,16 |1,25 (1,30 |1,36 |1,43 (1,51 |1,58 [1,68
80 0,80 {0,86 |0,93 {1,00 (1,09 |1,18 {1,23 |1,29 |1,35 (1,43 |1,51 [1,61
70 0,72 10,78 (0,84 (0,92 (1,00 {1,10 {1,15 1,21 |1,27 |1,35|1,43 |1,52
60 0,62 (0,68 |0,75 0,82 (0,91 |1,00 {1,05 |1,11 |1,18 1,25 |1,33 [1,43
50 0,51 (0,57 |0,63 |0,71 (0,79 |0,89 {0,94 |1,00 |1,06 1,14 |1,22 1,32
40 0,37 {0,43 |0,49 |0,57 (0,65 |0,75 {0,80 |0,86 |0,93 (1,00 |1,08 1,18
35 0,29 (0,35 /0,43 |0,49 (0,57 |0,66 {0,72 |0,78 |0,84 (0,92 |1,00 [1,10
30 0,19 (0,25 |0,32 |0,39 (0,48 |0,57 {0,62 |0,68 |0,75 0,82 |0,90 [1,00
28 0,15 (0,21 |0,27 |0,35 (0,43 |0,53 {0,58 |0,64 |0,71 (0,78 |0,86 0,96
26 0,10 (0,16 |0,23 |0,31 (0,38 |0,48 {0,54 |0,59 |0,65 (0,73 |0,82 [0,91
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[pumep 1. OnpenenuTs NPOAOIKUTENLHOCTh CYIIKHA MSATKAM PEKMMOM COCHOBBIX OOPE3HBIX TOCOK
ceyeHreM 40 x 160 mm qnmuHO# 1 M no Il kareropun kadecTBa oT HauanbHOM BIaxHOCTH 60% 10 KOHEYHOH
8% B Kamepe ¢ peBepCUBHOM NUPKYIIALUEH Bo3ayXxa, MaT = 1,5 m/c.

[IpoaomKUTENBHOCTD CYIIKU T = TUCXXApXALXABXAKXAL.

Haxoaum ucxoqHY 0 MTPOJOIKUTENBHOCTD CYIIKH: Ty = 88 U (Tabi. 1); Jlanee onpenensiemM Ta0iuyHbIe
3HaveHms Kodpdurmentor: Ap = 1,7; A = 0,93 (tabmn. 2); A= 1,25 (tabm. 3); Ak =1,15; An =1.

Orcrona: T=88 x 1,7 x 0,93 x 1,25 x 1,15 x 1 =200 4. = 8,3 CyTOK.

Tabnuna 4
I/ICXOILHI)IC OaHHBIC [UIA pacdeTa MMPOoAOLKUTCIIBHOCTU CYIIKU
BapHaHT Pexxum cymku Ceuenne ITopona BnaxxHocTb BnaxxHocTh Kareropus Cxopoctb
0 MAIOMAaTEePHAJIOB, JIPEBECHHBI HayajibHas, | KoHeuHas,% KauecTBa OUPKYISAIHA
T MMXMM % O yars M/C
HOpMaJIbHBIN; ’
M-msrkuit
1 H 25%x100 Opex 70 6 1 3,0
2 M 32x150 bepesa 110 20 | 2,5
3 M 60x175 JluctBeHHHIA 90 12 i 2,0
4 H 50x150 CocHa 80 7 ] 1,5
5 M 50x175 Jy06 60 8 1l 1,0
6 H 40x150 JIuctBeHHuna 60 18 0 1,0
7 M 32x130 byx 40 9 1l 0,5
8 H 25%x100 ITuxTa 60 14 1 2,0
9 H 75%175 Slcennp 80 10 1l 0,5
10 M 60x150 Kenp 70 20 0 2,0
11 H 40x130 Knén 100 11 1 25
12 H 32x150 Ocuna 60 22 0 1,0
13 M 22x100 eJib 50 16 | 2,0
14 H 60x150 cocHa 70 20 0 2,5
ITopsinoK BEIOJTHEHHS .
1. I/I3y‘lHTB TCOPECTUYCCKUC CBEACHUS O CYLIKC ITMJIOMATCPUaJIOB.
2. O3HaKOMHTBCH C MeTOI{HKOﬁ pacuceTa MnpoAOJLKUTCIIBHOCTH CYIIKH.
3. ITpousBectu pacyeT MpoIOIHKUTEIBLHOCTH CYIIKH JUIsl TUJIOMAaTEPUAIOB 3aJJaHHON MTOPOJIbI U CEYEHUS

@Popma OTYETHOCTH: KOHCIIEKT, KOTOPBIH BKIIIOYAET B ce0si KpaTKHUE TEOPETUYECKUE CBEACHUS O
CyLIKE IPEBECUHBbI, €€ HA3HAYCHUU U OCHOBHBIX TEXHOJOTMYECKHMX Ollepalusix, C YKa3aHUEM
BO3MOXXHBIX J€(QEKTOB MUIoMarepuanoB mnpu cyuike. Cienyer oxapakTepu3oBaTh NMPUMEHSIEMbIN
PEKHUM CYILIKH, KaTErOPUI0 KAadeCcTBa CYIIKH, MHTEPBaJl M3MEHEHMs BIIQXKHOCTH JIPEBECHHBI IPHU
cymke. Pe3ynbTraTtel pacdeToB NpPOJOKUTEIBHOCTU CYLIKH MPEICTaBUTh B TEKCTOBOW (opme ¢
HEOOXOIMMBIMU TOSICHEHUSMHU M BBIBOJAMHU.

3amanus A7 CaMOCTOSITENIbHOM paOoTHI:

1.O3HaKOMHTHCS CO CITOCOOAMH YKIIAKH MUJIOMATEPHAIIOB B CYIIMIIBHBIC IITA0EIH.
2.0O3HaKOMHTBCSI C MEXAaHU3MaMHU MEPEHOCA BJIaru Mpu CyIIKe.

3. O3HaKOMUTBCS C OCHOBHBIMU MEPONPUSITUSIMU 10 YCTPAHEHUIO J€(PEKTOB CYIIKH.

PexoMeH1aImm 1o BEIIOJHSHUIO 3aJIaHUM 1 IOATOTOBKE K IPAKTHYSCKOMY 3aHITHIO
Hepe;l KaXXJIbIM MPaKTUICCKUM 3aHATUEM 06y‘IaIOH_[I/II\/'IC5I JOJIDKCH oAT0OTOBUTH
COOTBGTCTBy}OH_[I/Iﬁ TCOpeTI/I‘IeCKI/Iﬁ Marcpural 1o JEKIUOHHBIM 3alliCAM, HAa MIPAKTHYCCKOM 3aHATUH
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MOTOJIHUTD €T0, 03HAKOMUTHCS C 3aJ]aHHeM, MaTepHalaMy JUIsl BBITOJIHEHUSI paboThl. OpHUEHTHPYACH
Ha TOPSA0K BBITTOTHEHUS 33JaHUs, IPUCTYIUTH K BBIITOJHEHUIO MTPAKTUIECKON PaOOTEHI.

J171s coBepILIEHCTBOBAHUS TEOPETHUECKUX U MPAKTUYECKUX 3HAHUM, KaXk/1as MpaKkTuieckas pabora
COJICP’KUT KOHTPOJIBHBIE BOIIPOCHI M CITUCOK JInTEepaTypbl. OOyJarOImuiics OTBEUaET Ha KOHTPOJIbHBIC
BONPOCHI IIPH 3aIUTE MPAKTUYECKON pabOTHL.

Pexomeniyemble HCTOUHUKHU

1. T'OCT 19773 IlunomaTtepuanbl XBOMHBIX U JIUCTBEHHBIX MOPOJI. PEKUMBI CYIIIKM B Kamepax
MEePUOAUYECKOTO0 JACHCTBUS

2. TOCT 18867 Ilunomarepuanbl XBOMHBIX MOPOA. PEXKHMBI CyIIKM B MPOTHBOTOYHBIX KaMepax
HEIMIPEPBIBHOTO JICUCTBUS

JononHurenpHas auTeparypa
1. Yenbiuesa, N.H. ®usrka IpeBECHHBI: METOANYCCKUE YKA3aHHs K BBITIOJHEHUIO MPAKTUYECKUX paboT /
W.H. Yensnuesa; bparck: M3n-so bpl'Y, 2017. — 47 c.
KOHTpoJIbHBIE BOOPOCHI 111 CAMOIPOBEPKHU

1. Kaxkue cuibl 3aCTaBIISIIOT BJIary B JPEBECHHE NIEPEMELIATHCS 110 CEUEHUIO?

2. llepeyncnuTh TEXHOJIOTUYECKUE ONEPAIMH MIPH CYIIKE IPEBECHUHBI

3. Kak ompenensiercs po0JKUTEILHOCTD CYIIKH?

4. Kakwue (pakTopbl OKa3bIBAIOT BIMSHHE HA TPOJOKUTEIHHOCTD CYIITKU?

3)

6

VYka3aTb OCHOBHbIE 1€(PEKTHI CYLIKU U UX IPUUUHBIL.
[lepeuncanTh MEPONPUATHSI 11O MOBBIIICHUIO KAY€CTBA CYILKH.

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Mid, UCIIOJb3YEMBIX ITPUA
OCYHECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIITIMHE

HNnpopmannonHo-kommyHukanronssle Texuonoruu (MKT) — npenogaBaTens HCoab3yeT JUIs:

- TOJy4eHUs MHPOPMALMU MPH MTOATOTOBKE K 3aHATUSAM,

- CO3/1aHUs NPE3EHTALMOHHOTO COMPOBOXKICHMS JICKIIHIA;

- pabOTHI B AJIEKTPOHHON MH(POPMAILITMOHHON CpEIE;

- MakeT npuKiIaaHbIX nporpamm Microsoft Imagine Premium, Biitodas nepedeHb MporpaMMHOTO
oOecrnieueHus, H(POPMALMOHHBIX CIIPABOYHBIX CUCTEM

11. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haunenosanue Ilepeuenv ocrognozo Ne 113, Ne JIk
JanAmus ayoumopu 0bopyoosanus
1 2 3 4
JIx Kommiekcnast maGoparopusi | MapkepHasi 10cka, TEIEBU30D Nol -No§
JIECHOTO XO35MCTBA, TAKCALUU
Jieca ¥ IPEBECUHOBEICHUSI
I13 KommnnekcHas mabopaTtopus Ne1-Ne5
JIECHOTO XO3SMCTBA, TAKCAIIUH
Jieca M IpeBECUHOBEICHUSI
JIP JlabopaTopus KIECHBIX MapxkepHas 10cKa. Nel -Ne 5
MaTepHualoB U 3alIUTHO- OOpa3ibl ApeBEeCUHBI pa3uy-
JIEKOPATUBHBIX MOKPHITUN HA | HBIX TOPOJ , MIKad CYIIHIb-
JIpEBECUHE HBbIM, OSKCHKaTOp, IITAHTEH-
IUPKYIb, pa3pbIBHASI MaIIMHA
C TMPHUCTOCOONEHUS-MH IS
MPOBEJICHUS UCTIBITAHUI
CP YuranpHbii 3a Ne 1 10 TIK i5-2500/H67/4Gb JIP Nel- Ne §5;
(monutop TFT19 Samsung); I13 Nel - No 5
npuatep HP LaserJet P2055D
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢GoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne
KOMIIEe JJ1eMeHT DdOC
Pa3zgen Tema
TeHIIH KOMIIETEHIIMH
"

OIIK-2 | CrocobHocThi0 mipuMeHsTh | 1. ®usnueckue | 1.13HaueHune ucciempoBaHuil | DK3aMeHaAIU
cucteMy (DyHIaMEHTAIBLHBIX | OCHOBBI B obacTu (u3KKH | OHHBIC
3HaHUH  (MaTeMaTHYCCKUX, | APEBECUHBI IPEBECHHBI I Pa3BUTHUSA | BOMPOCHI
€CTCCTBEHHOHAYYHBIX, TEXHOJIOTUU 1.1-1.10
WH)KEHEPHBIX u JepeBooOpadaThIBAIOIINX
SKOHOMHUYECKHX ) IS mpou3BOACTB.  JlpeBecuHa
UCHTH(UKALINY, KaK KOMIUICKC IOJIUMEPOB
(dhopMyTUpOBaHUS u MIPUPOJTHOTO
PCUICHUST TEXHOJIOTMYECKUX MTPOUCXOXKICHUSI.
pooyeM 12 DU3UKO-XUMUYECKHUE
JIECO3arOTOBUTENBHEIX U OCHOBBI CTPOCHHSI
JepeBorepepadaThIBAIOIINX KJIETOYHOU CTEHKHU. YTpyras
MIPOU3BOJACTB aHu3oTponus. 3akoH I'yka.

1.3 Teopus u xkpurepuu

MIPOYHOCTH

1.4 Peosorusi JIpPEeBECHHBI.

dusnygeckue COCTOSIHUS

MOJIIMEPOB B JIPEBECHHE.

1.5 Akyctudeckue sBICHUSI.

Pe3oHnaHcHas 1peBecuHa
2. Onements! | 2.1 BzaumogeiicrBue Biaru | DK3aMeHau
MOJICKYJISIPHON U JipeBecuHbl. KanussapHeie | OHHBIC
(busuku U | ABlIeHUd BOIIPOCHI
TEPMOJAMHAMUKH |5 5 Cylika  ApeBECHHL. 1.11-1.20
IPUMEHHUTCIBHO | 345y cumocTs MIPOYHOCTH
K ApCBECHHC JIPEBECHHBI OT BJIAYKHOCTH
3. 3.1  DneKTponpoBOAHOCTh | DK3aMEHAIH
OJNIEKTPUYECKUE | IPCBECHHBI, CBSI3b C | OHHEIE
A OINTHYECKHUE | BIAXKHOCTHIO BOTPOCHI
CBOICTBa 3.2 Onruueckue csovictea | 1.21 -1.28
JIPEBECUHBI JIPEBECHHEI.

Konopumerpuueckue

XapaKTePUCTHKH.
4, Metonapst | 4.1 Otbop, HOAroTOBKa M | DK3aMeHAIH
KOHTPOJIS HCIBITAHUE 00pa3IoB OHHEIE
(hmzuko- BOTIPOCHI
f;g;;lgqemnx 12 Metonot 1.29-1.32
— HEPa3pyIIAIONIIET0 KOHTPOIS

KauecTBa JPEBECHHBI Kak

KOHCTPYKITHOHHOTO

MaTepHrana
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2. DK3aMeHallHOHHbIE BONPOC

KoMnerennun

Kon

Onpenenenune

9K3AMEHAIIMOHHBIE
BOITPOCHI

Ne n
HAUMEHOBAHUE
pa3ziena

3

4

5

OIIK-

CrniocoOHOCTh
MPUMEHSITh CUCTEMY
(hyHIaMEHTaITBHBIX
3HAHWMN
(MaTeMaTHYECKUX,
€CTCCTBCHHOHAYYHBIX,
HHXCHEPHBIX u
SKOHOMUYECKHX) IS
UICHTU(DUKALINY,
(hopmynupoBaHUsL u
peleHus
TEXHOJOTHYECKUX
mpooGyeM
JIECO3arOTOBUTENBHEIX U
JepeBonepepadaThIBato
IUX IPOU3BOJICTB

1. XapakTepucTuka JpeBECHHbI KaK
KOMILJIEKCA MPUPOIHBIX MOJIMMEPOB

2. JIOCTOMHCTBA JIPEBECUHBI U
1IeJICHAPaBJICHHOE U3MEHEHUE CBOWCTB.

3. HenocraTku npeBecHHBI U CIIOCOOBI MX
yCTpaHEHUs

4. OU3UKO-XUMHUUYECKUE OCHOBBI CTPOCHUS
KJIETOYHOM CTEHKH JPEBECHHBI

5. BiusHHEe Makpo- UM MHUKPOCTPOEHHUS
JPEBECUHBI HA €€ aHU30TPOIIUIO

6. O000mENHBIN 3aKk0H ['yKa

7. OpToroHanpHasi aHU30TPOIIUS

8. CBs3p MeXIy aHU30TpOnuei 51
MIPOYHOCTHBIMU CBONCTBAMU JIPEBECUHBI

9. IlomsiTue O TEOPHUH U KPUTEPUAX
MIPOYHOCTH JPEBECUHBI

10. dusnueckue COCTOSHUS MOJIMMEPOB B
JpEBECHHE

1. duznueckue
OCHOBBI
JIPEBECUHDI

11. Kak B3auMOJEUCTBYET MEXIY COOOi
BJIara  JipeBecuHa?

12. Kakue noBepXHOCTHBIE SIBJICHHUS
BO3HHUKAIOT Ha rpaHuIle pasjaena das.

13. KaHI/IJIJISIpHLIe SABJICHUS B JPCBCCHUHC

14. Kak npOHCXOAMT MEPEHOC BIIAaru INpu
BBICBIXaHHH JPEBECUHBL.

15. OcHOBHBIE XapaKTEPUCTUKHU
TEPMOBJIATOIIPOBOHOCTH.

16. Ot kakux (HaKTOpOB  3aBHCUT

MIPOYHOCTh APEBECUHBI?

17. AkycTuueckue sBJICHHs MPOsIBIIIEMbIe
B JIPEBECHHE

18. Kak pacnpocTpassercs 3ByK B
JpeBecrHe?

19. Kakux 4acTOT 3ByKOBBIE BOJIHBI
MOTJIOIAOTCS B APEBECUHE U NTOYEMY?

20. Pe3oHaHCHBIE SIBIEHHS APEBECUHBI U
WX HCIOJNb30BaHHE B  MY3bIKaJbHBIX
MHCTpYMEHTAxX?

2. OIEeMEHTHI
MOJIEKYJISIPHOM
bu3uku u
TEPMOJIUHAMUKHI
IPUMEHUTETBHO K
JpeBECHHE

21. DnexTponpOBOAHOCTh IPEBECHHBI U
JPEBECHBIX MaTEpUaJIOB.

22. BnusHue pa3nuuHbIX (aKTOPOB Ha
3JIEKTPOINIPOBOIHOCTh IPEBECUHBI

23. Jusnexrpuueckue CBOMCTBa
JPEBECHUHBI

24. TIse3odnekTpudeckuii 3pPexT u ero
BIIMSIHHE Ha Tpolecchl 00paboTKH
JPEBECHHBI

3.

DJIEKTPUYECKUE U
ONTHYECKHE
CBONCTBA
JPEBECUHBI
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25. Kak mnpoucxomuT MOIVIOIIEHHUE,
paccerBaHHE WM OTPAKEHUE CBETOBBIX
JIy4ell B ipeBecuHe?

26. [Tepeuncnure
XapaKTEPUCTUKU JIPEBECUHBI.

OIITUYCCKUC

27. 3aBUCUMOCTh OIITHYECKHX CBOMCTB OT
IIJIOTHOCTH, BJIA’)KHOCTHU, KadycCTBa
JAPEBECCHUHBI.

28. KonopuMeTrpuieckue XapakTepUCTUKU

29. B kakux cioydasx HeoOxoaumsl | 4. MeTtousl
WUCOBITAHUS M KOHTPOJb  COCTOSIHUS | KOHTPOJIS
JIPEBECUHBI? ¢dusuKo-
30. Kak OTOMpAIOTCs U | MEXaHUYECKUX
MOJIrOTaBINBAIOTCS K UCIIBITAHUSIM | CBOWCTB
o0Opa3ip1? JPEBECUHBI
31 Kak onpenensitoTcss XapaKTEepUCTUKHU
JIPEBECHHBI T10 pe3yJIbTaTaM CTaHAAPTHBIX
WCTIBITAHUI?.
32. Kakue Hepazpywmaromuye MeTOAbl
OIIEHKM  KadecTBa  JPEBECHHBI,  KakK
KOHCTPYKLIMOHHOTO Marepuana,
WCIOJIB3YIOT HA IPAKTHUKE.
3. OnucaHue moka3artejeid 1 KpUTepHueB OLeHUBAHUS KOMIETeH N
Iloka3zaTenun Ouenka Kpurepun
3naTh OOyuatomuiicst TIIyOOKO M TMPOYHO YCBOWI
(OIK-2): IIPOrpaMMHBIN MaTepHall, HCUYEPIIBIBAIOIIE
_ Hay4HEIE OCHOBBI 1 II0CJICA0BATCIbHO, 4YCTKO M JIOI'MYCCKHU
CUCTEMBI €T0 n3Jjiaract, ymMeeT HaXOJAUThb B3aUMOCBA3b
(yHIaMeHTaIbHBIX 3HaHMIi TEOPUM C IPAKTUKOH, HE 3aTpPyJIHSETCA C
B obacTu (1)I/I3I/IKI/I OTBETOM IIpH BI/I,I[OI/I%MeHeHI/IPI BOHpOCf,,
JPEBECHUHBI, OTJIMYHO BJIaACECT crenaJibHOU TECPMUHOJIOTHUCH,
Ymern JEMOHCTPHPYCT 3HAaHHWE HAYYHBIX OCHOB
(OIIK-2): CUCTeMbl (yHIaMEHTAJIbHbIX 3HAHUU B
-bopMyIMpOBaTH  TEXHO- obnactu (U3UKH JIPEBECHHBI; YMEHUE
JIOTUYECKHE poOIeMBI (dhopMynpoBaTh TEXHOJIOTHYECKHE
JIECO3aTOTOBUTENBHBIX U MpoOieMbl, BIAJCHHUE CIOCOOHOCTHIO
nepeBonepepa6aTLIBanu1mf MIPUHUMATh peuenus JUIst 1504
IIPOU3BOJACTB C MO3ULUN yCTpaHEHHS
(busukm npeecHnbl; OOyuarommuiics JIEMOHCTPUPYET
1(30.]1]2;};(.3’12"1)) JO0CTAaTOYHOC 3HAaHUC Marepuala,
' HE3HAYUTCIIBHO 3aTPyAHACTCA IIPpHU OTBETEC
~CMIOCOBHOCTBIO MPUHUMATD Ha BHUJOM3MEHEHHBIE BOIPOCHL. Brageer
PCLICHUA UL yCTPaHCHHA XOpOLIO CIIeIMabHOM TEPMUHOJIOTHEH,
npobiem JEMOHCTPUPYET HETJTyOOoKHe 3HaHUS
JIECO3arOTOBUTE/ILHBIX u OCHOBHBIX TEXHOJOTHYECCKUX HpO6HeM
ﬂepeBonepepaGaTLIBanme JICCO3aroTOBUTCIIBbHBIX u
TpOM3BOACTE JepeBoriepepadaThIBaOIMX TPOU3BOACTB U
CITOCOOOB UX YCTPAHCHHUS
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OOygaromuiicss JIEMOHCTPHPYET 3HAHHE
OCHOBHOTI'O MaTepuana, 3HAYUTEILHO
3aTPYyaHACTCS pu OTBETE Ha
BHJIOM3MEHEHHBIE BOMPOChl. Ci1abo BiageeT
YIOBJIETBOPUTEILHO CIIeLUaNbLHOM TEPMHUHOJIOTHEH,
JIEMOHCTPHPYET 3HAHUS HEKOTOPBIX
OCHOBHBIX  TEXHOJIOTMYECKHX  MpoOseM
MPOU3BOJACTBA C TOYKU 3peHHS (DU3HKHU
JIPEBECHUHBI;, HEYECTKO HM3JIaracT PEUICHUs 10
YCTPAHEHWIO BBISBICHHBIX MPOOIIEM

OOyvaromuiicss HE 3HAeT 3HAYUTEITHHOW
4acTu MPOTrPaMMHOTO Mmarepuana,
JOIyCKaeT HETOYHOCTH U3JI0KEHUHT
HAYYHBIX OCHOB (DYHIaMEHTAIbHBIX 3HAHHN
B 00jactTd (QU3NKH JPEBECHHBI; HE
crnocoOeH chopMyIupoBaThb
MOTCHIIATbHBIE pOOJIEMEI
JI€CO3arOTOBUTENBHBIX ~ NPOU3BOJACTB U
OPEASIOKHUTh MYTH UX PELICHUSL.

HEYAOBJIETBOPUTE/IBHO

4. MeToau4yecKkue MaTepHaJibl, ONpeaesiOlie NPoUeAyPhl OLEHUBAHUS 3HAHUN,
YMeHHUii, HABBIKOB H ONbITA JeSITeJIbHOCTH

Juciumnnnna «Pusuka ApeBeCHHBD) HANpaBJieHa Ha MPUOOPETEHHE Y 00yYArOIIUXCS TEOPETHUSCKIX
3HAHWH B 00JaCTH KBaJH(UIUPOBAHHOTO HCIONB30BAHHUS JIPEBECHUHBI C y4eTOM (U3MUECKUX ACTIEKTOB
JPEBECHHBIM  OXBAaTBIBAET KPYr BOIPOCOB, OTHOCSIIMXCS K TPOHM3BOACTBEHHO-TEXHOJOTHYECKON
JesITeJIbHOCTH OaKanaspa.

Nzyuenue nuctumivabl « DU3nKa JPEeBECHUHBI» MPeIyCMaTPUBACT:

— JIeKIIHH,

— naboparopHbie PaboTHI,

— TpPaKTUYECKUE 3aHATHS,

— DK3aMeH

C menplo OmpeseNicHUs] YPOBHS OBNAJICHUST KOMIIETCHIIUSIMHE, 3aKPEIUICHHBIMH 32 JUCIUIUIMHON, B
3aJlaHHbIC MPENOIaBaTeNIeM CPOKH MPOBOJIUTCS TEKYIHA KOHTPOJIb 3HAHUM, YMEHUH U HABBIKOB KaXJIOTO
0o0yyYaroIerocss ¥ arTecTalys M0 UTOraM OCBOCHHS JMUCHUIUTUHBI. TeKyIuil KOHTPOJb MPOBOJMTCSA HA
ayJUTOPHBIX 3aHATUSAX C IIETbIO OMpEeeNieHHs KauecTBa YCBOSHHS MaTepualla Mo OKOHYaHWW H3y4YeHHS
yueOHO TEMBI B CIIEAYIOMNX (hopMax: MUCbMEHHBIN OMPOC, aTTECTAIUS 110 UTOTaM OCBOCHHS! TIUCIIUILIHHBL.

Jlis KOHTPOJIsI YCBOGHHS JAHHOW JMCIUIUIMHBI YYeOHBIM TUIAHOM TPEIyCMOTPEH 3k3ameH. Ha
JK3aMeHe OOydYaroluMcs TIpejajiaraeTcss OTBETUTh Ha 2 BOMPOCA, MPUMEPHI KOTOPHIX MPHUBEACHHI B
npuioxkenun 1 ta6n.2. Ha moaroroBky k otBety BbLiensercs 10 20 MUHYT; CTYIEHT FOTOBHT IMUCHMEHHBIN
KOHCIIEKTHUBHBIM OTBET, KOTOPBIH 3aTEM JOKJIaIbIBAET MIPEIOIaBaTEeNo.

B mpornecce npoBeneHnst NPaKTUUIECKUX 3aHATHI U 1a0OPaTOPHBIX PadOT, MPOUCXOIUT 3aKpeIICHHE
3HaHWH, (QOpPMHUpOBaHME YMEHHH M HABBIKOB pealHM3alldd MpPEJCTABICHUS O JPEBECHHE Kak
KOHCTPYKIIMOHHOM MaTepHaje ¢ BO3MOKHOCTBIO H3MEHEHHS CBOICTB.

CamocTOsATeNPHYI0 PabOTy HEOOXOAMMO HAYMHATH C MPOPAOOTKH TEOPETHYECKOTO MaTepuala IIo
IIPOUJIEHHOH TEME.

PaGora ¢ nurepatypoli sBIsIeTCs BaXHEUIIMM 3JIE€MEHTOM B TOJIYYEHHH 3HAHUW IO JHMCIUILTHHE.
[Ipexne Bcero, HEOOXOANMO BOCIIONB30BATHCS CITUCKOM PEKOMEHAYEMOM JIUTEPaTyPBhI.
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Ipunoxenne 2
AHHOTANMUA
padoyeil NporpaMMbl JUCHUILTHHBI

Du3uKa ApeBeCUHbI

1. Heab u 3aaa4n TUCHUILIHHBI

Ilenpto M3ydeHUs QUCLUIUIMHBI SBISETCS: NMPUOOpETeHHE Yy OOydYarOUIMXCSl TEOPETUYECKUX
3HaHUH O (U3MYECKUX AaCMeKTax JPEBECHHBI /i JalbHEHIIero e€¢ KBaJu(HIIMPOBAHHOTO
IIPUMEHEHHS.

3ajayamMy M3Y4YE€HUs AUCLUILUIMHBI SBISIETCS: U3YYEHHE OCHOB JIPEBECHHBI KaK pPaCTUTEIbHOU
KOHCTPYKLIMM Y  METOJOB  HCCIENOBaHMS  (PU3MKO-MEXaHMYECKUX  CBOWCTB. V3yueHue
TEXHOJIOTUYECKUX TPOOJIEM JIeCO3arOTOBUTEIBHBIX M JIepPEeBONEpepadaThIBAIOIINX MPOU3BOJICTB,
000OCHOBaHMEM IIyT€H YCTpaHEHMsI BBbISBIECHHBIX HPOOJEM, OOYCIOBIEHHBIX YHHMKaJIbHBIMU
CBOMCTBAMM M CTPOCHUEM JPEBECUHBI.

2. CTpyKTypa AMCUHILINHBI

2.1 Pacmpenenenue TpPyAOEMKOCTH [0 OTAEIbHBIM BHUAAM Yy4eOHOW paboOThl, BKIOYAs
CaMOCTOSITeNIbHYI0 paboTy: yekuumu -17 wyac; nmaGopaTtopuble pa®oTel -17 dYac; mpakTHYECKHE
3aHATHSA - 17 Yac.; caMmocTosTenbHas paboTa - 57 yac.

OO0mast TpyA0€MKOCTh IUCHHUILUIMHBI cocTaBiisgeT 144 yaca, 4 3a4eTHBIC €IUHUIIBI

2.2 OcHOBHBIE pa3eiibl AUCIUTUIHHBI

1. ®usnyeckre OCHOBBI IPEBECUHBI.

2. DIEMEHTBI MOJICKYIIIPHOU (PU3UKK ¥ TEPMOIMHAMUKH TPUMEHHUTEIHHO K JPEBECHHE.
3. DNeKTpUYeCcKHe U ONITUYECKUE CBOWCTBA IPEBECUHBI.

4. MeTo1bl KOHTPOJIST PU3NKO-MEXAaHUICCKUX CBOHCTB JIPEBECUHBI.

3. [llianupyemblie pe3ybTaThbl 00yUeHUs! (MepeyeHb KOMMeTeHIHii)
[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjieH Ha (OpMUPOBAaHHUE CIETYIONINX KOMITETEHIIMHA:
OIIK-2 - cnocoOHOCTh NMPUMEHSATh CUCTEMY (YHIAMEHTAIBHBIX 3HAHUH (MaTeMaTHYEeCKHX,
€CTECTBEHHOHAYYHBIX, HH)KEHEPHBIX M SKOHOMUYECKHUX ) sl MAeHTU(PUKALUHU, POPMYIUPOBAHUS U
pelIeHNs TEXHOJOTHYECKHX MpoOJIeM JIeCO3aroTOBUTEIBHBIX M JIepeBOINEpepadaThIBAIOIINX
IIPOU3BOJICTB

4. Bux npoMeKyTOYHOI aTTecTallMu: dK3aMeH
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpsl Ne OT «__ » 20 r.,
(paspabomyux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue (hpoH/IA OLIEHOYHBIX CPEACTB (MACTIOPT)

Ne DJIeMeHT P0OC
KOMIIETEeH Pazgen Tema
KOMIIETeHUMH
10707
OIIK-2 CriocobHOCTh 1. dusnveckue | AHM3OTpomHUsi CBOWCTB. | Bompock! mis
NPUMEHSATH OCHOBBI Onpenenenue nabopaTopHbIX paboT
cucTeMy JIPEBECUHBI TUHEWHON W 00BeMHOU
(byHIaMeHTaIbHBIX YCYIIKHU IPEBECHHBI.
3HaHUHI AHU30TpONHSI CBOMCTB.
(MaTeMaTHIECKUX, Ormpenenenne
€CTECTBCHHOHAYYH JIMHEHHOT O u
BIX, MH)KEHEPHBIX U 00BeMHOTO pa3z0OyxaHus
9KOHOMHYECKHX ) JIPEBECHHBI.
JU1s Onpenenenne mnpezaena
UICHTHU(PHUKALINH, HACBIILEHHUS KJIETOYHBIX
(hopMyupoBaHUs CTEHOK
W pEUICHUS Hccnenosanue Bomnpocs! pis
TEXHOJIOTHIECKUX OCHOBHBIX  3JIEMEHTOB | IIPAKTUYECKUX 3aHATHH
mpooJieM KIETOYHOH CTCHKH.
JIECO3arOTOBUTEILH Omnpenenenue mnpeaena
BIX U TMIPOCKOIMMYHOCTH
aepesonepepadaTsl Ornpenenenne
Baromux NJIOTHOCTH "
MMpou3BOJACTB NOPUCTOCTH JPCBECHUHBI
AHM30TpONIMSL CBOMCTB
JIpEBECUHBbI. YCYIIKa MU
pa3byxaHue.

2. DIeMEeHTHI
MOJIEKYJIAPHOM
¢bu3uky u
TEPMOJANHAMUKH
MIPUMEHHUTEIIEHO
K JpeBECHHE

HUccnenoBanue BIUSHUS
BIIQXKHOCTH JIPEBECHHBI
Ha TIpenen MPOYHOCTH
HpI/I CXXaTuun BJIOJIb
BOJIOKOH

UccnenoBanue BAUSHUA
BJIAXKHOCTH I[peBeCI/IHBI
Ha TIpeJes IPOYHOCTH
npu CTaTHYECKOM
n3rude

Bormpocs! s
1abopaTOPHBIX padboT

Pacuer MexaHMUYeCKHX
ToKasaTesel JpeBECUHbI

Onpenenexnue
MPOJODKUTETBHOCTH
CYIIKH IPEBCCHUHEBI

Bormpocs! qiis
MPAKTUYECKUX 3aHITHI
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

I1€CO3aroTOBUTCIIbHBIX U
epeBonepepadaThIBAIOIIIX
[POU3BO/ICTB

Iloka3zaTenu Onenka Kpurepun
OOGyuaroruiicsi TIy00KO U IPOYHO YCBOWI
[POrpaMMHBI MaTepHal, HCUYEPIIbIBAIOLIC
U IOCIIeIOBATENIbHO, YETKO M JIOTHYECKH
ero M3JaraeT, yMeeT HaX0JUTh B3aUMOCBSI3b
3HaTh TEOPUH C MPAKTHKOM, HEe 3aTpyaHseTcs ¢
(OIIK-2): OTBETOM TMpU BHJOM3MEHEHHH BOIPOCA,
- Hay4HbIC OCHOBBI 324YTeHO BJIAJIEET  CHEUUAIbHONW  TEPMHUHOJOIHEH,
CHCTEMBI byHnameH- JEMOHCTPHUPYET 3HAHUE HAYYHBIX OCHOB
TaJbHBIX 3HAHUI B 00JIacTH cUCTEeMbl (yHIAMEHTAJILHBIX 3HAHUU B
(hHU3UKK APEBECUHBIL; ob0nactu (U3UKHU JIPEBECHHBI; YMEHUE
Ymers (bopmynHupoBaTh TEXHOJIOTUYECKUE
(OIK-2): npoOJIeMbl, BIAJACHUE CIOCOOHOCTHIO
~$opMyIMpOBATL  TeXHo- IIPUHUMATh peueHus JUIS ux
JIOTUYECKHE MpoOIEeMBI
YCTPaHEHHsI.
J€CO3arOTOBUTEIbHBIX W -
OOyuaromuiicss HMeeT 3HAHUS  TOJIBKO
JiepeBorepepadaThIBAFOIINX
. OCHOBHOTO MaTepuaiia, HO HE YCBOWI €ro
MPOU3BOJICTB C MO3ULUHU . »
neTajedl, He 3HAeT 3HAYMUTENbHOH YacTH
(U3UKHU TPEBECUHEI,
OpOrpaMMHOTO  Marepuana, JIOMyCKaeT
Baapers
(OITK-2): HETOYHOCTHU B TPAKTOBAHUH HAYYHBIX OCHOB
' (yHIaMEHTAIBLHBIX 3HAHHWW, WCIBITHIBACT
- CHOCOOHOCTBIO IPHHUMATH
3aTPYyIHEHUS B (dhopMynupoBaHUH
PELLICHUSI TSl YCTPAHEHHUS 5
HpoGey P — TEXHOJOTUUECKUX npobiemMm

JepeBoriepepadaThIBalONINX MPOU3BOJICTB C
TOYKH 3peHHs] (PU3UKU JIPEBECHUHBI,  HE

BIazeeT CIOCOOHOCTBIO NPUHUMATh
peleHus Ul YCTpaHEHHUs mpodieM
JIECO3arOTOBUTENIBHBIX u

L[epeBonepepa6aTHBa10me MMpoOn3BOJACTB.
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[IporpamMma cocTaBjieHa B COOTBETCTBUHU C (heliepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BhICIIEro oOpa3oBaHUs MO HampaBieHUto noarotoBku 35.03.02 TexHomorus
JIECO3arOTOBUTEILHBIX M JIepeBOIepepadaThIBAIONIMX MPOU3BOJACTB OT «20» okTsa6ps 2015 r.
Nell64
st Haoopa 2015 roaa: u yueonbm wianom @I'BOY BO «bpl'Y» miist ouHo#t hopMbl 00ydeHUS OT
04 nexabps 2015t. Ne 770

IIporpammy cocraBuiI:

YenpieBa Upruna HukonaeBHa, AOLIEHT, K.T.H.

Pabouas mporpamma paccMOTpeHa U yTBepkJieHa Ha 3acenannu kadenpst BullJIP
oT « 25 » nekabps 2018 r., mpotokos Ne 8.

3aBenytromuii kageapoit BullJIP HBanos B.A.

COI''TACOBAHO:

3aBeyromuil BeIMycKaroen kadeapon NBanos B.A.
Jupektop OubnuoTexu CotHuk T.®

Pabouas nporpamma ojo0peHa METOIUYECKON KOMHCCHEN JIECONPOMBILIUIEHHOTO (haKyJIbTeTa
oT « 27 » nexabps 2018 r., npotokon Ne 4.

[Ipencenarens METOaMYECKONW KOMUCCUU (paKyIbTETa Coeipomaxa C.M.
Hauvanbauk
yu4e0HO-METOINYECKOTO YIIPaBICHUS Hexesen I'.I1.

Peructpanmonssiii Ne

(memooduueckuil omoern)
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