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1. IEJIX 1 3AJIAYHU OCBOEHMUSA JUCIIUITJIMHBI

Iesn ocBOeHUS] TMCHUILUIMHBI: TIPOQECCHOHATIBHO MOATOTOBUTH OakajaBpa B 00JacTu
ydeTa W OLEHKH 3aroTOBJICHHOW JIECHOW MPOMYKIHH, OIEHKH COCTOSHHS, POCTa W PAa3BHTHUS
OTJENBHBIX JIEPEBbEB, JIECOTAKCAIIMOHHOW OLIEHKH HACAXICHUH, MHBEHTApU3AIMH JIECOCEYHOTO
U JecHOro (POHMOB, OIEHKH NPHPOCTa OMOMACCH OTIACIBHBIX JEPEBHEB W B HACAXKICHHU B
IIEJIOM, TOBApHU3aIMU JIECOCEYHOTO (POHA.

3axauu ocBOeHUS THCHUILIMHBI:

e  mpodeccHOHANBHO pemarh 334a4d MO OLEHKE KAYECTBEHHBIX M KOJIMYECTBEHHBIX
XapaKTePUCTHK JIECHBIX PECYpPCOB B CTATUKE U IMHAMHUKE;

e  KBWIMQUIMPOBAHHO  ONpEHCNATh OMOMETPUYECKHE  XApaKTEPUCTHUKU  JIECHBIX
HAaCaXXJCHNH, OTJCIBHBIX IEPEBHEB U 3aTOTOBJICHHOMN JIECONPOIYKINH, HCIIOIb3yeMbIe
IUI PallMOHAJIBHOTO TUIAHUPOBAHHUS U BEACHUS JIECOXO3SHCTBEHHOW NESATETHHOCTH,
OLICHKH JMHAMHKH M Pa3BUTHS JIECOB.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII:

JlucuummHa SBISICTCS 00s3aTEIbHOM W OTHOCHUTCS K 0Oa3oBoi wactm Onoka b1.0.14
«/Iucuunauael  (MOIyNH)» OCHOBHOH mpodeccHoHanbHOM 00pa3oBaTenbHON MpOrpaMMbl
(OIIOII), ycranaBmuBaemMoil  By3oM. JlaHHas  JUCHUIUIMHA  SIBJSIETCS  OJHOW W3
OCHOBOTIOJIATAIONINX JUCIUIUIMH B CHUCTEME TMOArOTOBKU OakaiaBpa mo HampasieHuto 35.03.01
Jlecnoe nmemo. OHa OXBaThIBa€T MIMPOKWU KPYTr TPOOJIEM M TOITOMY CBs3aHA CO MHOTHMH
JTUCHUTIITMHAMU.

OcBoeHME TUCIHUILIMHBI 0a3upyeTcss Ha 3HAHUSAX, TPUOOPETEHHBIX B paMKaX H3y4eHHUS
MpEeaECTBYIOIMX auciuIuiMe: ['eone3us, Beicmias marematuka, @usuka, boranuka, Xumus,
Nudopmarnmonnsie TexHonoruu, dusmonoruss pacrenmii, [enaponorus, O3HaKOMUTEITbHAS
MpaKkTHKa.

Jucuunnuna «Takcanus neca» 0CBaMBaeTCsl NapajUIeIbHO C TAKUMU KypcaMH, Kak:
[TouBoBeneHue, buonorus 3Bepen 1 NTULL.

Jlannast yueOHas TUCUUIUIMHA OyJIeT OCHOBOM AJI1 OCBOCHMSI OCTEAYIOUINX TUCIUIUINH:
JlecoBenenue, Jlecmas reneruka u cenekuus, JlecoycTpolictBo, mnposeneHus HayuHo-
UCCIIEIOBATEILCKOM palOoThl, a Tak K€ JUIsl TPOXOXKAEHUSA MPEATUIUIOMHOM MPaKTHUKH,
MOATOTOBKHU K C/Iau€ U cJjaye roCcyJapCTBEHHOTO 3K3aMEHa, BHIMIOJHEHUIO U 3alUTE BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUSI 110
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMH
PE3YJIBbTATAMM OCBOEHMS OIIOII

[Iporiecc wm3ydeHUs AUCHUIUIMHBI HAmNpaBieH Ha (OPMHUPOBAHUE  CIEAYIOLIMX
KOMIIETECHITNH:

Ko 1 HaumenoBanue [lepeueHs TUTAHUPYEMBIX PE3YJIHTATOB OOYUYCHHUS 110
peanu3yeMoi KOMIETECHIINU JTUCIUTIIINHE (MOJIYJIIO), COOTHECEHHBIX C MHIUKATOPaMH
JIOCTHDKEHHUSI KOMIIETCHIIUHI
OIIK -1 3HaTh: OCHOBHEIC MaTeMaTHUUeCKIE 3aKOHBI,
CrocoOHOCTh peliaTh THIOBbIE | UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJOTHH U
3a1auu IpoecCHOHATTEHON METO/IbI PEIICHUS 3a71a4 B chepe JIECHOTO XO035HCTBA;
JIeSITEILHOCTH HAa OCHOBE YMeTh: TNpUHUMATh NPOPECCHOHATBHBIE PEIIEHUs C
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CrocoOHOCTh BIAACTh
COBPEMEHHBIMU METO/IaMU H
METOJIMKAMH HAyYHBIX
WCCIICIOBAaHHIA TT0O OCHOBHBIM
HaIpaBIICHUSIM JIECHON HAyKH, B
TOM YHCJIE SKOJIOTUIECKOTO
MOHHUTOPHHTA JIECOB,
BBITOJIHATH B ITOJIEBBIX
YCIOBHSIX COOp HAYYHOTO
MaTepuala, i3MepeHue,
OIHMCAaHWE TPAHUI] U TIPUBSI3KY
Ha MECTHOCTH OOBEKTOB
JIECHOTO U JIECOTIApPKOBOTO
XO035ICTBA, UCTOJIB3YS
reoJIe3NYeCKue U
HaBUTAIMOHHBIC TIPUOOPHI U
WHCTPYMEHTBI

3HaHUI OCHOBHBIX 3aKOHOB MpUMEHEHUEM MH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX
MaTeMaTHYECKUX U TEXHOJIOTUH;

€CTECTBEHHBIX HAYK C Baagerb: mnpodeccHOHANbHBIMU  HaBBIKAMU  PEIICHUS
MIPUMEHEHNUEM JECOXO3SMCTBEHHBIX  3aJad  Ha  OCHOBE  3aKOHOB
nH()OPMAIIMOHHO- MaTEMaTUYeCKUX M ECTECTBEHHbIX HAayK 3aKOHOB C
KOMMYHHKAIIMOHHBIX IIPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

TEXHOJIOTHI

K-7 3HaTh: paboOTy MHCTPYMEHTOB U MPUOOPOB, MPUMEHSIEMBIX

IpU TPOBENCHUM TaKCAlUM HACaXIACHUM, TexHoJoruu
OpraHU3al1y JIECONIApKA B PA3JIMYHBIX IKOJIOTHYECKHUX
YCIOBHSX;  YCTPOMCTBO, HACTpOMKY M  HOCTUPOBKY
reo0JIe3NIECKUX MPUOOPOB;
Ymetsb: ONpeNeNsiTh  TaKCAllMOHHBbIE  IOKa3aTeNH
HaCaX/CHUII; MIPOBOJIUTH NIEPEUYHUCIUTEIBHYIO "
BBIOOPOYHYIO TaKCallUI0 JIeca; pPaCCUUTHIBATH BBIXOJ
COPTHUMEHTOB W3 3aroTOBJICHHOM JpPEBECUHBL, J€1aTh
MaTepualbHO-ICHSXKHYIO OIEHKY JecocedHoro (oHma;
AQHAJIM3UPOBATh  JIECOXO3AWCTBEHHYIO  JI€ATEIIBHOCTh U
JIECOIOJIb30BaHUE; OCYIIECTBIISATh TEXHOJIOTMYECKUI
KOHTPOJIb 3a MPOBEJEHHEM padOT U KCIUTyaTallle MaIivH
U 00OpYyIOBaHWS; B TOJEBHIX YCJIOBUSX BBIMOJIHATE C
HCIIOJIb30BaHUEM T€0/1€3NUECKUX TPUOOPOB U3MEPEHHUS.
Baagerb: HaBbIKaMU HM3MEpPEHHUS  JIECOTAKCALIMOHHAMU
npuOopaMy; HaBBIKAMU TPOBEACHUS TOCYJapCTBEHHOM
WHBEHTApU3alldd WM MOHUTOPUHTA COCTOSIHUS JIECOB;
OIIEHKON TEPPUTOPHUH, MPEAHA3HAYCHHON ISl pEeKpealny;
METO/JaMH ONHUCAHUS TPAaHUI] U MPUBSI3KK HA MECTHOCTH
00BEKTOB JIECHOTO U JIECOMAapKOBOTO X035HUCTBA.

4. OBLIAA TPYAOEMKOCTbH JUCHUIIJINHBI
4.1. O0beM TUCUMILIMHBI B 3a4eTHBIX efuHUIax (Bcero) 6 3ET
4.2. O0beM TUCHUILINHBI 110 BUAAM y4eOHOM padoTsI (B yacax)

KonuuecTBo vacoB
Bz yae6Hoii paGoThi (popma oOyuenus - ouHas)
B T.4. mo cemectpam
Bcero no miany 3
1 2 3

KonTakTHas pabora 00y4aronmxcs ¢ 54 54
MIPENOJaBaTeNIeM B COOTBETCTBUU € Y1
AyIUTOpPHBIE 3aHATHSL: 54 54
JIEKIINU 18 18
nabopaTopHbBIE PAOOTHI 18 18
CeMuHapbl M IPAaKTUYECKUE 3aHATUS 18 18
CamocrosiTenpHas pabora 54 54
@dopMa TEeKyIEro KOHTPOJISL 3HAHUU U TECTUPOBAHUE, TECTUPOBAHUE,
KOHTPOJIA YCTHBIN ONPOC YCTHBIN OIPOC
CaMOCTOSITENIbHOM PabOTHI:
Kypcogas pabora 36 36
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Buasl mpomMekyTOYHON aTTecTauuu JK3aM€H JK3aMEH
(’K3ameHn)
Bcero yacoB nmo fucHunJInHe 144 144

*B cayuae HeobX00UMOCMU UCNONb30BAHUSL 8 YYEeOHOM npoyecce YaCmMuYHO/UCKTIOYUMETbHO
OUCMAHYUOHHBIX 00PA308AMENbHLIX MEXHON02UU 6 mabauye uvepe3 cleul YKA3bleAemcs
npogedeHust 3aHAmull 6

Koauyecmeo 4acoe paéomw

HIIC ¢ obyuarowumucs 0

OUCMAHYUOHHOM opmame ¢ NpUMeHeHUeM 21eKMPOHHO20 00YYeHUs]

®opma o0yyeHus - ouHast

4.3. Conep:xaHue TUCUUILINHBI
Pacnpenesienne yacoB no reMaM U BHJAaM y4eOHOM padoThI:

Bujbl yueOHBIX 3aHATHI dopma
AyIUTOpHBIE 3aHATHS TeKyer
Jlabo Camo 0
IIpak 3ans
parop CTOSIT | KOHTPOJI
THYeC THA B
HbIE eJlb |
Ha3Banue pa3nenoB u teM | Bcero KHe HHTEP N
Jlekn pador Hasi | 3HAHMH
3aHAT aKTHB
101 bl, . padot
usl, HOH
npak a
ceMH dopme
THKY
HapbI
MBI
1 2 3 4 5 6 7 8
1. Takcanus neca Kak HayKa. 16 2 2 2 4 6 TECTUPOB
OOBEKTHI JIECHOM TaKCal|u. aHue,
YCTHBIN
orpoc
2. TakcalmoHHbIE U3MEPEHUS 16 2 2 2 4 6 TECTUPOB
Y UHCTPYMEHTHI aHue,
YCTHBIN
orpoc
3. Takcauus CTBOJIA 16 2 2 2 4 6 TECTUPOB
CpyOJIEeHHOTO JiepeBa U €ro aHue,
yacTe. YCTHBIN
oIpoc
4. Takcanus pacTymux 16 2 2 2 4 6 TECTUPOB
JIEPEBBEB U UX aHue,
COBOKYITHOCTEH. YCTHBIN
oIpoc
5. Takcauus Haca X ICHUI 16 2 2 2 4 6 TECTUPOB
aHue,
YCTHBII
oIpoc
6. Takcanus JiecHbIX 16 2 2 2 4 6 TECTUPOB
MaTepHalIoB. aHue,
YCTHBIN
oIpoc
7. COpTUMEHTHas OLICHKA 16 2 2 2 4 6 TECTUPOB
jeca Ha KOPHIO. aHue,
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YCTHBIN
OoIpocC
8. Ilpupoct m xom pocrta 16 2 2 2 4 6 TECTUPOB
HaCaXJICHUH. aHwue,
YCTHBIN
onpoc
9.Takcarus JIECOCEUHOI'0 16 2 2 2 4 6 TECTUPOB
donna. aHue,
YCTHBIN
onpoc
Hroro 144 |18 18 18 36 54 -

5. COAEP)KAHUE JUCHUIIJIMHBI

Tema 1. Takcauus Jieca kak Hayka. O0beKTHI JTeCHON TaKCAI[UU.

COI[ep)KaHI/IG, neiu, 3agaydu, OGT;GKTI:I 1 HAYYHBIC MCTOJbI TaKCAllUU JicCa. TaKcaI_II/I}I JIeca
Kak Hayka. Pojib ¥ 3HaUYeHME TaKcaluW JIECHbIX HacaxiaeHuil. CoaepkaHue M CTPYKTypa
AUCHUIINIMHBI, €€ MCCTO U POJIb B CUCTCMC HAYK O JICCC, MPU PCHICHUU IMPAKTHYCCKUX 3aaqd
JecHoro xossiiictBa. Kparkuii ouepk pa3BuTuda. 3aJaud B COBPEMEHHBIX YCIOBUSIX. OCHOBHBIE
IIOHATHA, OGT;GKTI:I 1 METOJbI TaKCallnu Jieca.

Tema 2. TakcalluOHHBbIEC U3MEPEHNS U HHCTPYMEHTHI.

TakcanoHHBIE HW3MEpPEHHUs, TOTpPemHOCTH wu3MepeHuid. (OOpaboTka pe3yIbTaTOB
u3Mepenuii. Ommoku uamepenuit. Knaccudukanus ommbokx. Meroas! pacdera. TakcarmoHHbIe
nokasarenu JaepeBbeB. OCHOBHBbIE MOHATHS M oOlpeaeneHus. TakcallMOHHBIE NPUOOPHI U
UHCTPYMEHTBHI.

Tema 3. Takcanus cTBos1a cpyOJICHHOIO iepeBa M ero 4acreii.

®dopma MOnepeyHoro W MpPOAOJIBHOIO Ce4eHHUs cTBosA. VHCTpyMEHTHI Ui U3MEpEeHus
JUIMHBl W TOJIIIMHBI CTBOJIOB CPYOJICHHBIX JepeBbeB M UX yacTedl. dusznyeckue crnocoObl
onpezeneHusi ooObema cTBoja U ero yacrteid. Crepeomerpuueckre (GOpMYIIbl sl OMpeesieHus
o0beMa cTBosa U ero yacteil. COer IpeBecHOro CTBOJA U €ro BIMSHHE HAa TOYHOCTh TAaKCAIUH.
Koadpdumumentet  popmbr  apeBecHoro  crtBosa.  JleHApoMmMeTpHUecKHe — MapaMeTphl,
XapakTepusywlue oTAelbHOoe aepeBo. dopma ApeBECHBIX CTBOJIOB. MeTonsl H3y4eHHs
nokazateneir popmel (coera) crBosa. OmnpeneneHne 0oObEMOB CTBOJIOB JCPEBHEB M MX YACTEH.
OneHka TOYHOCTM M NPAKTUYECKONM 3HAYMMOCTH pa3iIMYHBIX METOAOB. XapaKTepUCTHKA
MOJIHOJIPEBECHOCTU CTBOJIa. BuaoBble uncna. B3anMocBA3M BHUIOBBIX YHCEN C IMOKa3aTeNlsMU
(dbopMBI CTBOJIA, IPYTUMHU TaKCALIMOHHBIMHU MTOKA3aTesIMH JiepeBa. ToBapHas CTPyKTypa CTBOJIA.
OnTumu3zanus packposi Ha COPTUMEHTHI.

Tema 4. Takcauusi pacTylux JepeBbeB U HX COBOKYITHOCTEH.

Takcanus pacTymiux naepeBbeB. VIHCTpyMEHTBI JUIsl OIPENCIICHUs BBICOTHI JIEPEBLEB.
Bunosoe uucno. Onpenenenre o6beMa CTBOJIA PACTYIIETO JIepeBa C MOMOIIbIO BUJOBOTO YUCIIA.
Onpenenenne Bo3pacTa pacTyniero jepeBa. Takcanus COBOKYIMHOCTEH OTAENIBbHBIX JE€PEBHEB.
[Tepeuetr nepeBneB. IloHATHE O COBOKYNMHOCTH OTAENBHBIX AepeBbeB. OCOOEHHOCTH TaKcallUu
naHHOTOo OOBeKkTa. MaccoBble TAONHIIBI JAJISl OMpPENETICHHs 3amaca COBOKYITHOCTH OTIENBbHBIX
nepeBbeB. OrnpeneneHne BbIX0Ja COPTUMEHTOB U3 COBOKYITHOCTH OT/EIbHBIX JIEPEBBEB.

Tema 5. Takcanus HacaKIeHUN
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[TonsiTve 0 HacaXXJAEHUU U €ro KOMIOHEHTaX. TaKcallMOHHbIE MPU3HAKU 3JIEMEHTA Jieca 1
HacaxaeHus. [Ipoucxoxaenue, ¢opma, coctaB HacaxacHHs. Bospact, cpenHuil nuamerp u
cpenHsisi BbICOTa JApeBOCTOs. BoHWUTET ycrnoBuil MecTtompou3pacTaHUsi, TUIl Jieca W IOJTHOTA
HacaxaeHus. [7asoMepHas M M3MEpUTENbHAs Takcauus. 3amac M TOBapHas CTPYKTypa
JIpeBOCTOSA. XapaKTepUCTUKA MOAPOCTa, MOJJIECKa W HAlMOYBEHHOIro IMOKpoBa. Takcanus
JIPEBOCTOEB 3JIEMEHTOB Jieca, SIPyCOB M HacaxacHUi. l[loHsATHME O HacakneHWM Kak €IUHOM
ouoreonieno3e. CtpykTypa HacaxaeHuid. JlpeBocToil kak snemeHT jeca. OCHOBBI TEOpUU
npeBoctos dreMenTa Jieca (JI2JI). Poxs mpod. H. B. TperbsikoBa u €ro mkojasl B CO3MaHUUA U
pazButuun teopuu [JIDJI. 3akoHOMEpHOCTHM B CTPOEHUU JIPEBOCTOEB 3JIEMEHTOB Jieca.
TakcanmonHble MokKazarenu diemeHTa Jjeca. (CrnocoObl  ompeeneHuss TaKCallMOHHBIX
nokazareneir JIDJI. Ompenenenue 3amaca [IDJI, TOYHOCTH pa3IUYHBIX CIOCOOOB. Spychl
HacaxacHui. [loHaTHe, nNpuUHIMIBI W KpuUTepuu QGopMupoBaHus spycoB. OmpeneneHue
TaKCAllMOHHBIX IIOKa3aTeNeil spycoB. YcCTaHOBICHHE OOIIEH XapaKTEPUCTHKH HACAXKICHHS.
bonuter HacaxxaeHuid, 0OHUTUPOBOUYHBIC Kbl Kiraccudukamms HacaXAeHUI B COOTBETCTBUU
C HMX TaKCalMOHHBIMM IIOKa3zaressiMd. MeTroabl Takcauuu HacaxIeHui. [nmazoMepHble u
MHCTpyMEHTaJIbHbIe MeToAbl. [IpoOHbIE IIomanu JeCOyCTPOUTENbHbIE, X KiIacCHpUKAIusi U
tpeboBanuss 'OCT kx Hum. OmnpezpeneHue 3amaca M NPUPOCTa HACAKICHUNA 1O MOJEIbHBIM
nepeBbsiM. Crioco6 cpemnert moaenu. Croco® cpeaHuxX MojeNed, B3SATBIX IO CTYICHSIM
tomuHbl. OmpeseneHre 3amaca MO MacCOBBIM  OOBEMHBIM, COPTUMEHTHBIM W TOBAapHBIM
tabnmuiam. Omnpenenenue o0beMOB XJbIcTOB. OOmiee moHsATHE O HacaxaeHuWu. [loHsATHE O
CIUIONTHOW M YaCTUYHOW NEPEeUYUCIUTENbHON TaKcalWH, MPOOHBIC IUIOMIATN; MOJCIbHBIE W
YYETHBIE I€PEBbsI, DJIEMEHT JIeCa U YacTh JIEMEHTa Jieca, TaKkCallMOHHBIE MTOKA3aTENH AJIEMEHTA
Jeca W HMX OIpejeNeHue (ApeBecHas MOpoja, MPOMCXOXKACHHE, CPEIHUM BO3PACT, CPEIHHI
TUaMeTp, CPEeAHssl BBICOTA, 3alac M CIOCOObl €ro OIpeAeieHHs MPH IepPeuruCIUTETbHOM
TaKcalliu, TOBAPHOCTh dIeMeHTa Jieca). Kpurepuu ans ¢popMupoBanus spycoB. TakcanmoHHbIE
MOKa3aTeNu sipyca U UX olpezesieHue (3amac, CoCcTaB, CpeiHsAsl BbICOTa, MojaHoTa). Onpenenenne
abcoMoTHON MOMHOTH MeToioM butrepnuxa. Knace 6onurera, Tun jgeca. BzaumMocBs3b Mexy
TaKCal[MOHHBIMU ITOKA3aTENSIMU JPEBOCTOEB.

Tema 6. Takcauusi JieCHbIX MATEPHUAJIOB.

Knaccudukanus necHbix MatepuanioB. Takcanusi KpyribIX JiecomarepuanoB. Takcarus
npoB.  Takcanus nDWiIOMAaTepuanoB. YUeT KOJIOTHIX, TECAHbIX, CTPOTaHbIX U JIYIIEHBIX
necomarepuainoB. [IoHsATHE O JIECHBIX COPTUMEHTaX U MX Kiaccudukamus. CopepskaHue HOpM Ha
necuwie coptumeHThl (JIC). Kpyribie nenmoBeie mecomaTepuaiibl 1 TpeboBaHuss K HUM. CriocoObl
OMpCACIICHUA OG’bGMa CAMHUYHBIX KPYTJIBIX MATCPUAJIOB U TCXHUKA TaKCAllUKM MATCPHAJIOB Ha
JecHbIX CKjaaax. TaOmuipl 00bEMOB KPYIUIBIX JIECOMATEPUAIOB M METOJBl MX COCTABJICHHUS.
[TonsiTHe O CKIAHOYHOM U IUIOTHOM oObeMe. CrocoObl oOmpeseNieHus] TMOTHOAPEBECHOCTH
mrabeneid. Takcanus TWICHBIX COPTHMEHTOB. Buapl mmiiomarepuanoB. TexHuka obOmepa u
yuéta OpycbeB, MJOCOK, WIMajdl M JAPYrUX MHIEHBIX COPTUMEHTOB B COOTBETCTBUHU C
TpeboBanusimMu. Takcarust npoB. Kmaccudukanus apos. TpeOoBaHUsT HOPM M TEXHUKA y4ETa
JIPOB.

Tema 7. CopTuMeHTHAasI OLIEHKA JIeca HA KOPHIO.

OOmme MoHTHS 0 COPTUMEHTAIUH Jeca. MHauBUayaabHas MoJepeBHasi COPTUMEHTAIIHS.
CopTuMeHTanus Jieca MO MaTepuanaM pPacKpsKEBKM MOJENBHBIX AepeBbeB. CopTHUMEHTanus
neca 1o npoOHbIM muIoaasM. COpTUMEHTAIU Jieca ¢ TTIOMOIIBI0 COPTUMEHTHBIX U TOBAPHBIX
Ta6JII/II_[. COpTI/IMeHTHa}I OIICHKAa COBOKYHHOCTI/I 3JICMCHTOB JI€Ca, COpTI/IMeHTHa}I OIICHKaA JIeCa Ha
KOopHIO. [IoHSITHE O COBOKYNMHOCTH OJJIEMEHTOB JieCa W 3aKOHOMEPHOCTSAX HX CTPOCHHS.
OCHOBHHG Ta6HI/II_IBI (TaKcaI_II/IOHHBIe HOpMaTI/IBH) IJId TaKCalluunu COBOKyHHOCTI/I 3JICMCHTOB
meca. 3amayd W CIOCOOBI COPTUMEHTAlUM Jieca. TaKcallmOHHbIE HOPMATHBBL. MeETObI
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COCTaBJICHUS! COPTUMEHTHBIX, COPTHMEHTHO - COPTHBIX M TOBAapHBIX Talnui. MarepuanbHo-
JICHE)KHAsl OLICHKA JIeca Ha KOPHIO NPOTAKCHUPOBAHHONM METOJIOM CILIOIIHOTO M JICHTOYHOIO
nepedera U KpyroBbIMU PENACKOIMYECKUMH IIIOIIAKAMM.

Tema 8. IIpupocT 1 X0 pocTa HaCAKICHUIA.

[Tpupoct nepesa. Texymuii mpupoct. Cpeanuii npupoct. [Ipupoct no BeicoTe, AMAMETPy
u oobemy. Cnoco6 Iueiinepa. IIpupoct nHacaxxkaenus. OmnpeneneHue MPUPOCTOB APEBOCTOS.
Xon pocra HacaxiaeHusa. Takcauusi NpUPOCTa OTAEIBbHBIX JepeBbeB. [loHATHE O TpupocTe
nepesbeB. Kiaccugukarus npupoctoB. Gopmysisl Uil pacyeTa pa3IMuHBIX BUIOB MPHPOCTOB.
CniocoObl  ompeneneHuss TPUPOCTOB Y CPYOJEHHBIX W pacTymmux aepeBbeB. OcoOeHHOCTH
oTIpesieNIeHus MpoLeHTa mpupocTa mo odwsemy. [IpupocT U X0a pocTa APEBOCTOEB IJIEMEHTOB
neca. Knaccubukamus mnpupoctoB JIDJI, wmx maremarnmdeckoe BbIpakeHHE. MeTob
OIpeeNIEHUs] IPUPOCTOB APEBOCTOEB. METO/bI ONPENENIEHNsl TEKYLIETO MPUPOCTa APEBOCTOEB
no 3amacy. OueHka ToyHOCTH MeTonoB. [loHsITHE O XO0A€ pocTa APEeBOCTOEB. XOA pocTa
HacaXJeHUI. 3aKOHOMEPHOCTH X0/1a pocTa. MoenupoBaHue X0Aa pocTa IpeBocToeB. Ta0muisl
X0J1a pOCTa, METO/Ibl COCTABJICHUS U UX MPAKTUUYECKOE 3HaYCHHE U TPUMEHEHUE.

Tema 9. Takcauus JiecocedyHoro ¢ponaa.

[TonsaTue o necoceyHoM (OHJIE U CrIOCOOax ydyera oTIyckaeMoro jieca. OTBOJ IecoceK U
HOJArOTOBUTENIbHBIE paboThl K HeMy. CrocoObl Takcaly U MaTepHabHOW OLEHKH JIECOCEK.
JlenexHas oreHka secocek. IIpoBepka paboT mo oTBoay M Takcammu jecocek. CocTaBiieHHe
JOKYMEHTaLUH 110 JiecoceuHoMy GoHy. Takcanus necoceqnoro Gonaa. Ilonstue o necoceunom
¢donne. Buap! yuera. [Inan orBona necocek. Pacuernas necoceka. CTpykrypa paboT ¥ MOpSI0K
oTBoMa jJecocek. OdopmiieHHe NenssHKU B HaType. JIOKyMEHTBI 10 OTBOIY JieCOCeK. Takcarus
JIECOCEK PA3JIMYHBIMU METOAaMM (CIUIOIIHOM M JIEHTOYHBIM IEpeyeT, KPYroBble ILIOIIAIKU
IIOCTOSIHHOTO ~ pajguyca, KpYyrOBbIE  PpElIAacKONMYECKHMEe IUIOIAAKH, IO  Marepuajlam
aecoycTpoiictBa). OcoOOEHHOCTH TaKCallUH JIECOCEK MPU HECIUIOMIHBIX pyOKkax. MarepuaiabHO -
JICHeXHasl oleHKa jJecocek. CTaBKH IUIATHI 32 €AMHUIYY 00beMa ApeBECHHBI. Takcalus JECHOro
¢donna. [IpaBuna oTrycka ApeBecCHHBI Ha KOPHIO B jecax Poccun. OOmmue mosokeHus O JECHBIX
ayKI[MOHAX.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATUN

Tema 1. Takcanus jeca kak Hayka. O0beKThI JI€CHOM TaKkcaluu (CEMUHAP).
Bonpocel k meme:

1. OOBEKTHI U HAyYHBIE METOJIBI TAKCAIIUH JIECa.

2. Takcanus jeca Kak HayKa.

3. 3HaveHue TaKkcalluy JIECHBIX HACAXKICHUMN.

4. Uctopus u KpaTKuil 0O4epK pa3BUTHS TaKCallUU.

5. 3amauu Takcaluy B COBPEMEHHBIX YCIOBHUSIX.

6. TepMUHBI U oTpeIeNieHNs], 00BEKTHI U METO/IBI TAKCAIIUH JIeca.

Tema 2. TakcanmoHHbIE H3MePEeHUsI 1 HHCTPYMEHTHI (ceMHHAP).
Bonpocwt k meme:

1.TakcaninoHHBIE U3MEPEHM S, TIOIPEIIHOCTH U3MEPEHU.

2. O6paboTKa pe3yabTaTOB U3MEPEHUI.

3. Jlomyckaemble OMMUOKN U3MEPEHUI.

4. Knaccudukarus J0IMyCcKaeMbIX OIHOOK.

5. TakcanimOHHBIE METOABI pacyeTa.
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6.TakcanmoHHbIe MOKa3aTEIHN I€PEBHEB.
7. TakcarimoHHBIC TPUOOPHI U UHCTPYMEHTHI.

Tema 3. Takcauusi cTBoJIa cpy0JIEHHOIO IepeBa U ero Yacrei (cemuHap).

Bonpocel k meme:

1. ITonepedynoe 1 NpoOIOIBLHOE CEYEHHUSI CTBOJIA.

2. ITpuGopsl M1 MHCTPYMEHTHI JJI1 U3MEPEHUS JUTMHBI U TOJILUHBI CTBOJIOB CPYOJIEHHBIX
JIEPEBBHEB U X YACTEH.

3. ®usnyeckue crnocoObl onpeeneHnst 00beMa CTBOJIA M €T0 YacTe,

4. Crepeomerprueckue GopMyIIbl 1Tt ONIpeAeIICHUs] 00beMa CTBOJIA U €r0 YacTeH.

5. COer # ero BIMIHHAE Ha TOYHOCTH TAKCALUH.

6. Koadummentsr hopMbl APEBECHOTO CTBOJIA.

7.DopMa IpeBECHBIX CTBOJIOB.

8. Omnpezenenne 00bEMOB CTBOJIOB JIEPEBHEB U UX YaCTEH.

9. BunoBsie uucina.

10. ToBapHas CTpyKTypa CTBOJIA.

Tema 4. Takcauusi pacTyux JepeBbeB U HX COBOKYITHOCTeH (ceMuHAap).
Bonpocel k meme:

1. Takcamust pacTyuiux JAepeBbEB.

2. [Ipubopsl 1 HKHCTPYMEHTHI JJIsl ONIPEICIICHHSI BRICOTHI JIEPEBHEB.

3.BugoBoe umncio.

4.0OmnpeneneHue 00beMa CTBOJIA PACTYIIETO JepeBa ¢ TOMOIIBIO BUAOBOTO YHCIA.
5. Onpeznenenue Bo3pacTa pacTyIlIero Aepena.

6.Takcanusi COBOKYITHOCTEH OT/IEIbHBIX IEPEBBEB.

7.11lepedeT nepeBbEB MPHU TaKCAIMU COBOKYITHOCTEH.

8. COBOKYNHOCTb OTJEJIbHBIX JEPEBHEB.

9. Oco0EHHOCTH TaKCallMy JAHHOTO OOBEKTA.

10. Onpezenenne BbIX0/1a COPTUMEHTOB M3 COBOKYITHOCTH OT/AEJIbHBIX JICPEBHEB.

Tema 5. Takcanus HacaxkaeHnH (ceMUHap).

Bonpocel k meme:

1.TepMuHBI U onpeieIeHUs] O HACAKIECHUU U €r0 KOMIIOHEHTaX.

2. TakcanmoOHHbIE TPU3HAKH JIEMEHTA JIeCa U HACAKIACHUS.
3.IIpoucxoxaenue, opMa, COCTaB HACAKICHUSI.

4.Bo3pacT, CpeIHUN TUaMeTp U CPEIHSIS BBICOTA JIPEBOCTOSI.

5. boHHTET yCIOBUI MECTONIPOU3PACTAHUS, TUII JIECA U ITOJIHOTA HACAKICHUS.
6. MeToapl Takcauuu. ['mazomMmepHast U U3MepUTEIbHAS TaKCcalUs.
7.3anac u ToBapHasi CTpyKTypa JAPEBOCTOSI.

8.XapakTepucThKa MoIpocTa, NOAJIECKa U HATOYBEHHOT'O MOKPOBA.
9.Takcanus ApeBOCTOEB IEMEHTOB JIECA, SIPYCOB M HACAXKICHUH.
10. Hacaxxnenune 310 € IUHBIA OHMOr€0eHO3.

11.CtpykTypa HacaxIeHUH.

12.]/IpeBoCTOM KaK 3JIEMEHT Jieca.

13.0OcHOBBI TEOpUU APEBOCTOS FIEMEHTA JIeca.
14.3aKOHOMEPHOCTH B CTPOCHHUH APEBOCTOEB AJIEMEHTOB JIEeca.
15.TakcalimoHHbIE TTOKA3aTeNln 3JIEMEHTA Jieca.

16.Crioco6 cpemHux MojiemieH, B3STHIX IO CTYIICHSM TOJIIUHBI.
17.0npenenenre 00 bEMOB XJIBICTOB.
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18.IloHsiTHE O CIUIOMIHOM M YAaCTUYHOW MEpEeYMCIUTENbHON Takcaluu;, NpoOHbIE
IUIONIA/IA; MOJIETIbHBIC U YUETHBIE I€PEBbS,

19.0nemeHT neca ¥ 4acTh JIEMEHTA Jieca, TAaKCALlMOHHbBIE TIOKA3aTeNIN 3JIEMEHTA Jieca U
UX OIPEJIEIICHHUE.

20.Kpurepun mns (opMHUpOBaHHS SPYCOB, TaKCAI[MOHHBIC IIOKa3aTelIMd spyca M HX
OIIpeZcIICHHE.

Tema 6. Takcauusi JieCHbBIX MATEPHUAJIOB (CEMUHAP).

Bonpocel k meme:

1.JIecHbie MmaTepuaibl.

2.Takcanus KpyrJbIX JIeCOMaTEepPHUAIIOB.

3.Takcarus apos.

4.Takcanus nujioMaTepHaioB.

5. Y4er KONOThIX, TECAaHBIX, CTPOTAHBIX U JIYIIEHBIX JIECOMATEpUANIOB.

6. Tepmunsb! u onpenenenus. [loHsTHE 0 TECHBIX COPTUMEHTAX U UX KJIACCHU(DUKAIIHSL.
7.Kpyriible nenoBble JieccOMaTEPUaIbI.

8. OCHOBHBIE CIOCOOBI ONpeAeNeHUsT 00beMa EIUHHYHBIX KPYIJIBIX MaTepHaJIOB.
9.Tabnuiel 06beMOB KPYIJIBIX JIECOMATEPUATIOB U METOJIbI UX COCTABJICHHUS.

10. Crioco0s! orpeiesieHus! MOJIHOIPEBECHOCTH ITabeeH.

11.Takcanus MUJICHBIX COPTUMEHTOB. BUbI mUIomMaTepuanos.

12.Takcamus apoB, Ki1acCu(UKAIUS TPOB.

Tema 7. CopTuMeHTHAasl OLIEHKA Jieca HA KOPHIO (ceMUHAap).

Bonpocwl k meme:

1. TepMuHBI U ONpeaeNeHUs] O COPTUMEHTAIINH Jieca.

2.luuBuayanbHas COpTUMEHTAIMS.

3.CopTUMeHTaIMs Jieca [0 MaTeprallaM PaCKpPsS>KEBKU MOJCIIbHBIX 1IEPEBHEB.
4. CopTUMEHTAIMS Jieca 110 TPOOHBIM TUIOIIA/ISIM.

5. CopTUMEHTHasI OlLIEHKa COBOKYITHOCTH 3JIEMEHTOB Jieca.
6.CcopTUMEHTHas OLIEHKA JIeca Ha KOPHIO.

7. IloHsATHE O COBOKYMTHOCTHU 3JIEMEHTOB JIECA U 3aKOHOMEPHOCTSAX UX CTPOCHHUS.
8. OcHOBHBIE TAaOJMUIIBI JIJIs1 TAKCAIIMH COBOKYITHOCTH 3JIEMEHTOB JIieca.
9.TakcaluoHHbIE HOPMATHUBBI.

10.MarepuanbHO-AEHEXKHAsI OLICHKA JIeca Ha KOPHIO.

Tema 8. IlpupocT 1 X014 pocTa HAcaxKIeHNH (ceMuHap).
Bonpocel k meme:

1.ITpupoct nepena.

2.Texymuii mpupocr.

3.Cpennuil npupocT.

4. IIpupocCT MO BBICOTE, TUAMETPY U 00BEMY.

5. Ilpupoct HacaxaeHUs.

6.XoJ pocTa HacaXICHHUS.

7.Takcamusi mpUpoCcTa OTACIbHBIX JIEPEBBEB.

8. Knaccuduxanust mpupocToB.

9. Ilpupoct 1 X0 pocTa IPEBOCTOEB JIEMEHTOB JIeca.
10.Metoabl onpeieneHus: IPUPOCTOB IPEBOCTOEB.
11.MeToabl onpeaieneHus TEKyIEro NpupocTa IpeBOCTOEB MO 3aracy.
12.Xox pocTa HacaXIEHUH.
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Tema 9. Takcanus jecoceqnoro ponaa (cemmuHap).
Bonpocwl k meme:
1. TepMuHBI U OmpenereHus] O JiecoceuHOM (OHAE M CIOCc00ax ydera OTIMYCKaeMoro
Jjeca.
OTBOJ IECOCEK U MOATOTOBUTENIbHBIE PA0OTHI K HEMY .
OcHOBHBIE CIIOCOOBI TAKCAITMN U MaTEPUATBLHOU OIEHKH JIECOCEK.
JleHexHas OlleHKa JIECOCEK.
Takcamus necoceunoro GoHpaa.
Buapl ydera, raH oTBojia JI€COCEK.
Exxeromgnast pacueTHas Jecoceka.
OcHoBHasl CTpYKTypa paboT U MOPSAOK OTBOJIA JIECOCEK.
9. Taxkcamus gecocek pa3IudyHbIMU METOJIaMH.
10. OcoOGeHHOCTH TaKCaIMH JECOCEK MPH HECIUIOMIHBIX PyOKax.
11. Takcamwms necHoro (oHpa.

e A i

7. JABOPATOPHBIE PABOTDI, IPAKTUKYMBbI

JlaGoparopHoe 3ansitue 1. Tema: O0beKTHI JIECHOH TAKCALMH, JIECOTAKCAIIMOHHbIE
H3MepeHusi, 00padoTKa pe3yJbTaTOB H3MEpPEeHHUH.
3ananusa:
[TepeuncnuTh OOBEKTHI JIECHOW TaKCAIIMK U AaTh UM COOTBETCTBYIOIINE ONPEACTICHUS.
[IpuBecT OCHOBHBIE TaKCAallMOHHBIE IIOKa3aTeIH, OIpeaeseMble JUIsl KaXJo0ro OOBeKTa,
yKa3aTh eUHUIIBI yUeTa, CTENCHb OKPYTICHUS MPU U3MEPEHHSIX WIH BEIYUCIICHUSX.
O0BbeKTHI JIECHOM TAKCALIUHN
OCHOBHBIMU O0BEKTAMU JIECHOW TaKCAIIMH SIBIISTFOTCS
OTJIENIbHOE AEPEBO U €0 YaCTH;
COBOKYITHOCTH OTJICIbHBIX JEPEBHEB;
COBOKYITHOCTb YaCTeW OT/AEIbHBIX JIEPEBLEB;
3JIEMEHT Jieca; IpYyC APEBOCTOSI; HACAKICHUE;
COBOKYITHOCTbH 3JIEMEHTOB JI€Ca;
JIeCHOU (OoHT;
JIECOCEUHBIN (HOH]I.
Omoenvhoe depeso - 3TO MHOTOJIETHEE PACTCHHE C JICPEBSIHUCTBIM TJIABHBIM CTEOJIeM, BETBSIMHU
(OoxoBBIMU TIOOETaMM, OOpa3yIOIIMMH KPOHY) M KOpHAMH. YacTsMuU OTAEIBHOTO JepeBa
SIBJISIFOTCSL €70 CTBOJI, KpOHA M KOPHH.
CogokynHocmb omoenvbHblX 0epesbed - 3T0 MHOKECTBO JIEPEBHEB OJTHOM MOPOAbI, paCTYLINX Ha
KaKoW-mub0 TEeppUTOpUU, B CBOEM pPOCTE HE OKA3bIBAIOIIMUX BIHUSHHUS JPYyr Ha Apyra, HO
00BEAMHEHHBIX B OJIHY COBOKYITHOCTb IO OJHOMY UJIM HECKOJBKUM TaKCAllMOHHBIM IIPU3HAKAM.
Onemenm neca - 3TO MHOXECTBO JAEPEBbEB OAHOW IOPOJbI, NMPUMEPHO OJHOTO BO3pacTa,
OJIMHAKOBO BO3HUKIIKX Ha OJHOW TEPPUTOPUU, B CBOEM, POCTE U Pa3BUTHH BIUSIOUIMX APYT Ha
apyra.
Apyc Opesocmosi - 3TO cOYETaHUE BJIEMEHTOB JieCca, COBMECTHO MPOM3PACTAIOMIMX Ha OJHOMN
TEPPUTOPUH (YUACTKE), Pa3IMUKe CPEAHUX BBICOT Y KOTOpPbIX He mpesblimaeT 20 % .
Hacaorcoenue- 310 yuacTox Jjieca, OJJHOPOIHBIN MO JPEBECHOM, KYCTAPHUKOBON PAaCTUTEILHOCTH
¥ )KHBOMY HAIIOYBEHHOMY ITOKPOBY.
CogokynHocmb 371eMeHmo8 jieca - 3T0 MHOKECTBO TEPPUTOPUATILHO Pa3beIUHEHHBIX 3JIEMEHTOB
Jeca, BKIIOYEHHBIE B OJIHY COBOKYIMHOCTh IO KaKOMY-THOO OJHOMY WM HECKOJIbKUM
TaKCallMOHHBIM MTPU3HAKAM.
Jlecnoii ¢oHO - COBOKYIHOCTh JIECHBIX M HEJECHBIX 3€MeJb, NEPEAaHHBIX B BEACHUE
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TOCYJApCTBEHHBIX OPraHM3alUN WM APYTHX BEAOMCTB, HA KOTOPBIX OCYILECTBISCTCS BEICHHE
JIECHOTO XO35I1CTBA.

Jlecoceunulii poHO - COBOKYITHOCTh YYacTKOB Jieca, OTBECHHBIX B pyOKy Ha Omkaiimue 1 wim
2 roxa.

OcHOBHbIE TAKCAIHOHHbIE MIOKA3ATEH

OOBEKTHI JIECHON TaKCallM{, WX ITOKA3aTeNIM, CUMBOJIMKA, CAMHUIIBI M3MEPEHHs NMPUBEICHBI B
tabm.1.

Tabmuma | OOBEKTHI TaKCalluy, UX TOKA3aTeIIH, CHMBOJIMKA, €IMHHIIBI H3MEPECHUS

OOmwexT necHoi | TakcarMmoOHHBIN CumBonuka |Enmnuna usmepenus |CreneHb
TaKcaluu MoKazaresb OKpYyTJICHUS
OtnensHOE Bo3zpacr A rona 1
JIEPEBO BricoTa h M 0,1
Huametp d cM 0,1
[Tnomane ceuenus g M? 0,0001
OGBeM cTBOJIA \Y% M’ 0,0001
Bunosoe uncio f noi 1 0,001
Koaddumment dhopmsi|q nonu 1 0,01
Knacce ¢popmbl
[Tpupocter q nonu 1 0,01
ToBapHnas crpykrypa |ZT en.T -
HeT 0003H. % 1
CoBokyTi- Uucno gepeBneB N IIT. 1
HOCTb 3anac M M’ 1
OTJIEIbHBIX ToBapHnas cTpykrypa |HeT 0003H. (% 1
JIEPEBHEB
CoBokymn-HocTh |YUucino 6peBeH
yacTen (copTUMEHTOB) N IIT. 1
OTHENBHBIX O0BeM A/ M 0,0001
JIepeBbEB
DIIeMeHT Cpennuii Bo3pact A JeT 1(5,10)*
neca Cpenuuii fuamerp D cM 0,1 (2;4)*
Cpennsis BeICOTa H M 0,1(0,5;1) *
Ab6comroTaas monnorta |G Mm>/ra 0,01
3anac
I'ycrora M m>/ra 1
Kitace ToBapHOCTH N mT./Ta 1
HeT 0003H.  |Oamn 1
Spyc dopmyna coctaBa K NEecATKH Yo 0,1 (1)*
JIPEBOCTOS (k03 purreHT)
Cpennsis BeICOTa H M 0,1 (1)*
AoOcontotHas nonHoTa |G M 0,01 (0,5)*
OTHOCHUTEIBH.
MOJIHOTA P nomu 1 0,01 (0,1)*
3anac
M M 1 (5;10)*
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Hacaxnenue [TpeoGnanaromas YCI.3H.
mopoaa
Knacc Bo3pacra HeT 0003H.  |KJlacce 1
Knacc 6onuTera HeT 0003H.  |KJlacce 1
Tum neca YCIL.3H.

* cTeneHb OKPYTJICHHS IIPU TTIA30MEPHON TaKCalluu

JlaGoparopHoe 3ansTHe 2. Tema: TakcaumoHHbie U3MEePEeHUS U HHCTPYMEHTHI

3ananuga:

3HAKOMCTBO € TAKCAMOHHBIMH NPUOOPAMU U HHCTPYMEHTAMM
Henb paboTel: O3HAKOMHUTD CTYJCHTOB C TAaKCAIIMOHHBIMH NPHOOpaMH U HHCTPYMEHTaMHU
3anaun paboThl: 3HAKOMCTBO C TAKCAIIMOHHBIMH IPUOOPAMH U HHCTPYMEHTAMHU
ObecneunBaroye CpecTBa:

1. OGmas TeTpab.

2. CnpaBo4Has auTepaTypa.

3. TakcanroHHBIC TPUOOPHI U UHCTPYMEHTHI.

3ananue: O3HAKOMHUTHCS C TAKCAIIMOHHBIMU NPHUOOpaMH ¥ HHCTPYMEHTAMHU.

TpebGoBaHUs K OTUETY:

B tetpaau n1abopaTtopHbIX paboT, HEOOXOIUMO OTPA3UTh:

1) naTy npoBeaeHUs 3aHATHS, TEMY JTaOOpaTOPHON pabOThI, KPATKUK KOHCIIEKT X0/a padoTHI;
2) ohopMIIEHHBIE PE3YIIbTATHI

TexHomorust paboOTHI:

B xozxe nabopaTtopHoii pabOThI CTYIEHTHI TOJIKHBI 03HAKOMHUTHCS C TAKUMHU
TaKCallMOHHBIMU TPUOOpAMU M MHCTPYMEHTAaMU: MEPHOI BUIIKOU (/711 U3MEpEHHsI TuaMeTpa
JiepeBa), BEBICOTOMEPOM (7151 ©3MEpPEHHsI BHICOTHI IepeBa), MOIHOTOMEpoM butrepinxa uimu
npu3Moil AHy4HHa (7151 OTpeieJIeHHs a0COIIOTHOM MOTHOTHI JPEBOCTOS) U HAYUUTHCS UX
PUMEHSTD.

OTBETUTH HA BOIIPOCHI:

1. Kakue cymecTByOT TaKCallMOHHbIE UHCTPYMEHTHI?

2. Pacckaxxute 00 0cOOEHHOCTSIX TPUMEHEHHUS TaKCAMOHHBIX HHCTPYMEHTOB.
3. B uem npuurHa CUCTEMAaTUYECKUX OMINOOK?

BblrunciieHne cHCTEMATHYECKOM M CJIYYailHOI 0IIMOOK M3MepeHnii
3agaun:

Brruucnenue cucteMaTH4ecKoi U CIIy4aitHOM OIIMOOK.

Paccuntarh cucreMaTHuUecKyr0 OIIMOKY, CpeJHee KBagpaTH4YeCKOe OTKJIOHEHHE
(cmy4aifHyr0 OMMOKY) M OIITHOKY BCEro pe3yibTaTa.

Ha ocHoBe MHIMBUAYaJILHOTO 3a/laHUs, MPEACTABIISAIONIETO COO0H COBOKYMHOCTH 15-25
OpeBeH paccuuTaTh OIIMOKMU OMpeaeneHuss o0bemMa OpeBEH NyTeM CpaBHEHHUsS OOBEMOB,
nony4yeHHbix 1o tabmumaMm ['OCT u no cekuusim. PaccunraTh cucreMaTndeckyio OmMOKY, Kak
OTHOIIEHHE CYMMBI OTKJIOHEHHMH K KoJuW4ecTBy u3MepeHuil (OpemeH). IIpuHATH mompaBKy
paBHOH crCTeMaTHYecKO! OImMOKe, HO ¢ IPOTUBOIOIOKHBIM 3HaKOM. BBecTr nonpasky. Cymma
OTKJIOHEHHI1 Tocjie BBEJCHHS MOMPaBOK JODKHA ObITh OnM3ka K HyJo. Paccuurarh cpennee
KBaJpaTHUECKOE OTKJIOHEHHE (CIlydailHyl0 OMIMOKY) KaKk KOpEHb KBAJpPATHBIM M3 OTHOLICHHS
CYMMBI KBaJpaTOB IMOIPABJICHHBIX OTKJIOHEHHH K KOJMYECTBY M3MEPEHUN YMEHBUICHHOMY Ha
enunuly. Paccunrtarh ommOKy Bcero pesyjbTara, Kak OTHOIICHHE CPEJHEro KBaJApaTHYHOTO
OTKJIOHEHHS K KOPHIO KBaJ[paTHOMY UX KoJu4ecTBa nusmepeHuil. [IoBTOpuTh mocneanuii pacyer,
YBEJIMYMB KOJMYECTBO M3MepeHud Ha 2-5. ChenaTh BBIBOJ O 3aBUCHMOCTH OIIMOKU BCETO
pe3ynbTara OT KOJIMYECTBAa U3MEPEHUIA.
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Ommbka cinyvaiiHas: a =ai+ axt ...+ a,
n
OTBETUTH HA BOIPOCHI:
1. IlpuBeaure Ki1accupUKAIMIO OMIUOOK.
2. PacckaxuTe 0 METOZaX UX pacuera.
3. B uem npuurHa CUCTEMAaTUYECKUX OMINOOK?
4. B yem npuurHa rpyOBIX OMIUOOK.
5. B 4ueM cymHOCTb ClTydaifHBIX OIIHOOK.

JlaGoparopnoe 3ansaTue 3. Tema: Takcauusi cTBoJia cpy0JIEHHOI0 iepeBa U ero
yacrei.

3aganus:

[TpuBecTn TakcallMOHHBIE IMOKa3aTeNu CpPyOJICHHOTO AepeBa, yKa3aB HMX CHMBOJHKY,
€MHUILIBI U3MEpeHHUs (yueTa) U CTETIeHU OKPYIJICHUS TPU U3MEPEHUSX U BHIYUCIICHUSIX.

W3yunTte mopsiiok ompeneneHus (HopMel U o0beMa CTBOJNA, CHOCOOBI ONpPENEICHUs
BBIX0/1a OCHOBHBIX COPTUMEHTOB.

Brerarcnuth 00beM CTBOJIA CPYOJIEHHOTO JIepeBa 1O CIOKHON U MPOCTHIM (GopMyJiam.

Onpenenutb 00bEM KOPBI CPYOJICHHOTO JIepeBa.

OnpenenuTsd Moka3aTesy MOJIHOIPEBECHOCTH CTBOJIA.

Onpenenutsd BHIXOJ 1€T0BBIX COPTUMEHTOB, JPOB U OTXOJI0B U3 IPEBECHOTO CTBOJIA.

3anonHuTH OJIaHK J1a00paTopHOM padoTHI.

TakcaunoHHbIe MOKa3aTeJu CPyOJEHHOI0 iepeBa
OCHOBHBIMHU TIOKA3aTEJSIMU SIBIISTFOTCS

nopoja;

BO3pacT - A, JeT:

BBICOTA - H, M;

TOJIIIIMHA CTBOJIA Ha BhIcOTE 1,3 M (B KOpe u 6e3 Kopsl) - di 3, cM;
a0COJIOTHBIN cOer cTBoMA - dm), CM;

IJIOIIAAh CEYCHMS CTBOJIA HA BEICOTE 1,3M - g1,3,M2;
OTHOCHUTEJIbHBIN COET CTBOJA - { (i/h), 1OJH 1;

K03 pULIMEHTHI U KJ1acchl (POpMBI CTBOMA - q 0-3, ] 2/1-3/1, A0 1;
WHJIEKCHI (uncina) coera ctBona - Ci, monw 1;

006beM cTBoMIa (B Kope U 6e3 Kophl) - V, M%;

BHJIOBOE YnCIIO (cTapoe) - f, momm 1;

BUJI0BOE YHCIO (HOpMaibHOE) - N, momu 1;

MPUPOCTHI IO BBICOTE, TONIIUHE U 00beMy CTBOJA - ZT;
TOBapHas CTPYKTypa cTBoJIA - %.

[Topona, Bo3pact, BbICOTa, TOJIIMHA, a0COMIOTHBIA COET CTBOJIa M MMPUPOCTHI (ITO BHICOTE
U TOJINMHE) YCTAaHABIMBAIOTCS IMyTEM HEMOCPEICTBEHHBIX HM3MEPEHUU CpyOJIEHHOTO IepeBa.
OcTanbHble TaKCallMOHHBIE MOKa3aTeNId CTBOJIA ONPEENSIIOT TyTeM BbhlurcieHui. [lpu atom ans
orpezieNieH s MoKaszareneil (opMbl, 00beMa, MOTHOPEBECHOCTH U TOBAPHOM CTPYKTYpPHI CTBOJIA
WCIIONIB3YIOT TIOKa3aTenn ero aodcomtoTHoro cbera dn. AOCOMIOTHBIM cOer cTBoja - 3TO
W3MEHCHUE TONIIMHBI CTBOJIA C HM3MEHEHHUEM BBICOTHI €r0 CEUCHHUs Yepe3 OIMHAKOBBIC
pacCcTOsSHUSA OT KOMJISI K BEpILIUHE.

s ompeneNneHus TMEepPeYHCICHHBIX BBINIE TAaKCAIIMOHHBIX IOKa3aTellell MO JaHHBIM
a0COJIIOTHOTO cOera METOJI0OM JIMHEWHOW WHTEPTOJSAINN yCTaHABIMBAIOT: TONIIHUHY cTBOA (dx)
Ha BBICOTaX, IJe U3MEPEHHS €€ HE BBINOIHSUIHCH, BBICOTY (hx), T/I€ CTBON MMEET 3aJaHHYIO
TONMMIUHY. Takue BEIYMCIICHHSI BRIMOTHSIOT 10 hopmynam (1) u (2):

do-d
dx =do+--------m--—- (hx — ho), (1)
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ho- h

hx =hg+---mmmmee- (dx — do), (2)
do-d

rae do - TnaMeTp cTBOA HA BBICOTE ho, CM;
d - nmameTp cTBONA Ha BBICOTE h, cMm;
ho- BeICOTa ceUeHMsI, paCIOI0KEHHOTO HUXKE hy, M;
h - BeICOTa ceueHMsI, PACIIOIOKEHHOTO BBIIIE hy, M.

Onpenesienune nokasareseil popmbl cTBOJIA

[TokazarensiMu (GOpMBI CTBOJA SIBJISIOTCS €ro aOCOJIIOTHBIM M OTHOCHTEJIBHBIN cOer,
KO3 puImeHTH 1 Ki1acchl (OPMBI, a TAaK)Ke WHIEKCHI (dncia) coera.

OTtHOcHTENbHBIN cOer cTBOA (q) OnpeaenseTcs JeJIeHueM 3HaYeHH abCOoII0THOTO coera
Ha TOJIMHY CTBOJIa, U3MEPEHHYIO Ha BeIcOTE 1,3 MeTpa oT mieiku kopHs (di3):

q =dn /di3,

rneh=0,1,3,5, ... n, M - BeIcOTa ceueHUs (M3MEPEHUS TOJIIIMHBI CTBOJIA, HAYWHAS OT KOMJIS).

Yacto mnsa  XxapakTepucTUkKu (GOpPMBI  CTBOJIA OTPAHUYMBAIOTCS — ONpPEACIICHUEM
OTHOCHUTENIbHOTO cOera JUIIb sl OTACIbHBIX €ro YacTeil.

C 3T0i1 1enbio BHYUCIAIOT KO3 PuumMeHThI (OPMBI (o-3, TOKA3bIBAIOLINE OTHOIIECHUS
JTMaMETPOB CTBOJIA B Kope y Immeku kopHsa do, Ha 1/4, 1/2 m 3/4 Bceil mauHBI CTBONA K €rO
auameTpy Ha Bbicote 1,3 m:

qo=do/di3,
qi =dia / di,
Q=din/di,
QG =d3a4/di3

Koaddummentsr ¢hopmbl cTBOJIa TECHO KOPPEIUPYIOT € BBICOTOM JEepeBbEB (C
YBEJIMUEHUEM BBICOTHI OHHM yMeEHbIIaTcs). l[losTomy anms Gojee TOYHOM XapaKTEPUCTUKH
(GopMBI CTBOJNA BBIUUCISIOT mpemiokeHHbie mpod. H.B. TpeThsikoBeiM Kimacchl  (HOpPMBI,
YHUCIIEHHBIC 3HAYEHHUS KOTOPBIX MPAKTHUECKH HE KOPPEIUPYIOT C BHICOTOW IepeBbeB. Jlis
CpaBHEHWSI CTBOJIOB, UMEIOIINX Pa3HbIC BBICOTHI, KJIacChl (HOPMBI 00JIe€ IPEAITOYTUTEIBHBIL.

Kuaccnl popmbl cTBOIA BBEIUUCISAIOT KaK YaCTHOE OT JEJICHUS AUAMETPOB Ha TOJOBHHE
U Ha TpeX YeTBEPTAX BBICOTHI CTBOJA HA €ro JHaMeTp, M3MEPEHHBIH Ha OJHOW YeTBEPTOM
BBICOTBI:

Qi =din/ dia,
Q3 =dz4/ dija

Haunbonee napopMaTuBHBIMU IMOKA3aTEIAMU SBISIOTCS KOADPHIIEHT GOPMEBI (2 1 KJ1ace
dopmbl q2/1. OHM XapaKTepU3yIOT COSKUCTOCTh HUKHEN TIOJIOBUHBI CTBOJA, coaeprkarien 10 80
% ero o0miero oobema (Tad. 2).

Tabmuna 2 Kareropuu cOeKHCTOCTH CTBOJIOB

Kareropun coexucrocta 3HayeHus moKa3aTenen

q2 q2/1
COexucTeIe 0,55 +0,60 0,75
CpennecOeKuCThIC 0,61 +0,70 0,80
ManocOeXucTrie 0,71 u 6onee 0,85 u 6onee

[lpn pa3paboTKe JECOTAKCAMOHHBIX HOPMAaTHBOB, HANpUMEp MPU COCTaBICHUH
00BEMHBIX, COPTUMEHTHO-COPTHBIX U JPYTUX TaOIUI], pa3padaThIBalOT MOJAEIH cOera CTBOJIOB.
B kauecTBe OCHOBBI JUIS MX pa3pabOTKH HCIONIB3YIOT ITOKA3aTeld OTHOCHTENBHOTO cOera
(uHOeKCH cOera), yCTaHOBJICHHBIE HA OTHOCUTENIBHBIX BHICOTaX CTBOJIA.
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WNupnexcer (uncna) coera (Ci) ycTaHABIMBAIOT KaK YaCTHOE OT JICTICHUS TUaMETPOB CTBOJIA
Ha 0 (mHe wim 1meike kopHs), Ha 0,1; 0,2; 0,3; ... 0,9 BeICOTHI nepeBa Ha AuameTp cTBoa Ha 0,1
BBICOTHI (do,1).

Bbrunciienne o0beMa CTBOJIa CPYOJIEHHOrO0 JepeBa IO CJO0KHOW M NPOCTHIM
popmyiram.
Onpenesienne 00bemMa CTB0JIA MO CJIOKHOU (popMyJie CpeIMHHBIX CeYeHHUil (110 CeKIUAM)

Jliis onpenenienrs 06beMa CTBOJIA 3TUM CITIOCOOOM M3MEPSIOT €ro O0IIyIo THHY h, 3aTeM
CTBOJI pazMeuaroT Ha 10 - 12 cexuuit oquHakoBor MnHBL. Ha xomite, Ha cepelMHax CEKIUi U B
BEPXHEM TOPIIE MOCIEIHEH CEKIMU (OCHOBAHHME BEPIIMHBI) U3MEPSIOT TONMIHMHY cTBoa (di) - B
Kope; 0e3 KOpbI U n JIeT Ha3a/l.
[To pesynbraram u3MepeHuii 00beM CTBOJIA PACCYUTHIBAIOT MO (PopMyJie

V=>3Vi+V;
re Vi - 00beMBbl i-ThIX ceKIuit, M°; Vj - 00beM BEpIIHHEI CTBOINA, M.
Vi = 0,785d:*L/10000
Vi = 0,262d0.Ls/10000
rae di — nmaMeTphl Ha cepeIMHax CEKIHUM, CM;
do.s. — IMAMETp OCHOBAHHS BEPIINHBI, CM;
L — nmuHa (BeICOTA) CTBOJIA, M;
Ly — InvHa BEPIIMHBI, M.
[TorpemHocts onpeenennus oobeMa CTBOJIa 3TUM CIIOCOOOM He npeBbImaeT +2+3%.
Omnpenenenne od0bemMa cTBOJIA 1O MPOCTOH GopMyJie CPeIMHHOIO CeYeHH s
O6mneM ctBona (V, M?) pacCUnTHIBAIOT 1O GOpMYyIIE
V =giph
rae h - BeicoTa (yIMHA) CTBOMA, M;
g1/2- TITIOMIA/Ib TIOTIEPEYHOTO CEUEHHs Ha TI0JIOBUHE BBICOTHI CTBONA, M;
g =0,785d1,2/100000
rae d?12 - IuaMeTp Ha TONOBUHE JUTMHBI CTBOJIA, CM.
Jnst onpenenenns di, UCONB3yIOT GOPMYITY JTMHEHHONW WHTEPIOJISAIINH.
[MorpemHOCTh OmpeneneHus o0beMa CTBOJNIA MPU HUCIHOIB30BAHUU 3TOTO CHOCO0a MOXKET
mocturath + 10-15 %, a 111 CHITbHOCOEKUCTEHIX CTBOJIOB £ 25 % OT HCTHHHOI'O 3HAYCHUS.
Omnpenenenne o0beMa CTBOJIA HO POCTOH GopMyJie IBYX CeYeHUH
O6neM ctBona (V, M?) BBIUKCIAIOT 1O GOpMyIIe
V =(go2+gos)h/2
TI€ 02 U go,8 — IUIONIAAM ONIEPEYHOTO CEYEHUsI COOTBETCTBEHHO Ha 0,2 u 0,8 MJIMHBI CTBOJIA
[MorpemHOCTh OMpeneneHuss o0beMa CTBOJA, BBIYHCIECHHOTO TIO JTOH QopMmylie, MOXKET
nocturath + 7-10%.
Ouenka pe3yJbTaTOB OnpeeaeHnss 00beMa CTB0JIa B Kope H 6e3 KOpPbI
OneHka pe3ynbTaToOB BBIYMUCICHUS OOBbEMa CTBOJIAa PAa3IMYHBIMM CHOCOOAMHU BBIMOJIHAETCS
MyTEeM COIOCTABIICHUS MX C UCTHHHBIMU 3HAUCHUSIMU 00bEMa, T.€. C 00HEMOM, YCTAHOBICHHBIM
HanboJjiee TOYHBIM CTHOCOOOM (MO CIIOKHOUW opMysie CpeIuHHBIX cedeHui). Ilpu 3TOoM
BBIUHCIISIOT a0COMIOTHYIO (M) M OTHOCHTEIBHYIO (P) MOTPEIIHOCTH:
m=V;—-Vp
p (%) =m 100/Vy

rae Vi - OLIGHMBAeMBbIM pe3yjbTaT, Hampumep, oO0beM CTBOJA, YCTAHOBJICHHBIM IO TPOCTOM
(bopMyIte cpeIMHHOTO cedenus, M>;
Vo - UCTUHHBIN pe3yJbTaT, HampuMmep OoO0BbEM CTBOJIA, BBIYHCICHHBIA 1O CJIOXKHOH (opmyIie
CPEIMHHEIX CEUeHHMH, M.

Onpenesienne 00bemMa KOpPbI CPYOJIEHHOT0 1epeBa
O6wem kopbI (Vi) BRIYUCISAIOT KaK pa3HOCTh MEXTy 00beMaMu cTBoja B Kope (Vi) U 6€3 KOpHI
(V6x), BBIUUCTIEHHBIMU TI0 CIIOKHOU (pOpMyJie CpeMHHBIX CEUCHUI:
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Vi = Vi - Vi
3HavYeHHS YCTAaHOBJIEHHOTO 00beMa KOPhI BBIPAXKAIOT B MPOIEHTaX OT 00beMa CTBOJIA B KOpE:
Px = V100/Vg

OnpenesieHne mokasaresieil MOJHOAPEBECHOCTH CTBOJIA
[TotHOAPEBECHOCTH CTBOJIA XapaKTEPU3YIOT BUAOBBIMH UnCIaMu. JIJist UX ONpeaeieHUs
WCITONIB3YIOT CIeAytomue (GopMyIIbt:
- ctapoe BugoBoe unciu f= V/(gi3 h)
- HopMasbHOE BUA0BOE uucio fn= V/(go,1 h)
rae V - 00beM croia, M, g13 U go,1 - IJIOIIA/IA CEYEHUsI COOTBETCTBEHHO Ha BhicoTe 1,3 M 1 0,1
BBICOTHI CTBOJIA, M2, h - BEICOTA CTBOJIA, M.
[TpubnukeHHO BUAOBBIE YMCIIA MOKHO OMPEAETISTH O CIECIYIOINIM dSMIUPUUECKUM (HOpMYIIaMm:
- Beiize f = q2?
-Kynne f=q2—c¢
- uddens £ = 0,66q2> + 0,32/(q2h) + 0,14
- llycroBa f= 0,692 + 1,04/(qzh)
rae 2 - ko3 dunuent Gopmsr;
C - MOCTOSTHHASA BEJIMYMHA, 3aBHUCSIIAs OT MOPObI (11t cocHbI - 0,20; mst enu -0,21; ais
JUCTBEHHBIX mopoa-0,22);
h - BeICOTA cTBOMA, M.

OnpenesieHue BbIX0/1a 1€JI0BbIX COPTUMEHTOB, /IPOB H OTX010B U3 IPEBECHOT0
CTBOJIA

XO03SIICTBEHHOE HCIIOJB30BaHUE JPEBECHUHBI CPYOJICHHOTO JepeBa MpeaycMaTpUBACT
PacKpsDKEBKY €ro CTBOJIA Ha JENOBbIE COPTHMEHTHI (KPYIJIBIE JiecoMaTepuaibl) U JIpoBa C
OTIpeIeJICHUEM BBIXO/Ia JACIIOBOM APEBECUHBI, TPOB, TUKBHUIA (JI€JI0Bas TUTFOC APOBA) U OTXOJIOB.
TonmuHy JiecOMaTepUaNoB yCTaHABIUBAIOT MPH H3MEPEHHUU IUAMETpa BEPXHEro UX TOpIa.
Haunboiee pacnpocTpaHeHHbIE COPTUMEHTHI M KX Pa3Mephl MPUBEICHBI B TA0JI. 3.
Tabnuna 3 CopTUMEHTHI, 3ar0TaBIMBAEMBIC U3 IPEBECHBIX CTBOJIOB

HanmenoBanue coprumenToB |[Inuna L, m I'pamamus no OrpanuueHus o
JUTMHE M, M MUHUMAIBHOU TOMIIUHE dx
cM (6€e3 Kopbl)
bpeBHa nunoBouHbIE 4+6,5 0,25 14
bpeBHa cTpouTenbHble 46,5 0,5 14
[ToaToBapHuK 3+7 0,1+0,2 6
Hposa 0,25+1 0,25 3 (B KOpe)

[Ipu BbIMONHEHMHM JAOOPAaTOPHOM pabOTHl PACKPSIKEBKY CTBOJNIAa Ha  KpYyIJIble
JecoMaTepuabl BBIMOIHAIOT HA OCHOBAHUU JJAHHBIX ero abcomtoTHoro coera. [1o nanHbIM cOera
U OTPaHMYCHMSAM TI0 TUAMETPY B BepxHeM oTpese (dx) m BenuuuHe rpagauud (m) (cM. tabdm. 3)
METOI0OM JIMHEWHOW MHTeprnoiauuu 1no (opmyie (2), BEIUMCIAIOT CHAYala JUIMHY JHKBUIHOM
yacTH CTBojia - L, a 3areM [IMHY ApyruX ero dacred (memoour L, OpeBenHoit - Lg,
MEJKOTOBAapHUKA - Ly, ApOB - Lyp).

ITocne packpsXKeBKU CTBOJIA POU3BOJAT BBIYUCIEHUE OOBEMOB JEJIOBBIX COPTUMEHTOB,
JPOB ¥ OTXOJIOB.

OOBEMBI ETOBBIX COPTUMEHTOB YCTAHABIMBAIOT IO CJIIOKHOW M IO MPOCTO GopMynam
cpeauHHOro ceueHust U no tabmuuam ['OCT2708-75, momyuuBmnM Ha3BaHue "KyOaTypHHK"
(7t »TOrO0 HEOOXOMMMO 3HATH JTUAMETP B BEpXHEM OTpe3e 0e3 KOphl W JJIMHY COPTUMEHTA).
Tabmuuer 'OCTa npu onpeneneHnn o0béMa OTACTBHBIX OpEBEH MOTYT JaBaTh 3HAYUTEIHHYIO
OLIMOKY, TaK KaK OHU COCTaBJIEHBI IO CPEAHEMY COETy JIeCOMaTepranoB M MpeJHa3HAYCHBI IS
orpeneneHus: 0obeMa OOJIBIION UX COBOKYITHOCTH.

Bbruucnenne  00bEMOB  COPTMMEHTOB 1O  CIOXHOH  (opMyJie  BBINOJHSIOT
CyMMHPOBAHHEM OOBEMOB IIENBIX CEKIMA W WX YacTel, COCTaBISIONUX TOT WU HHOU
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coptumeHT. Ilpu onpeneneHun 00BbEMOB CEKIMH JEMOBBIX COPTUMEHTOB HCIIOJIB3YIOT JaHHbIC
cOera cTBojIa 6€3 KOPHI, a IPOB - B KOPE.
OO0beM NHKBUIHOW (TOBApHOM) JAPEBECHHBI OIPENCNAIOT KaK CyMMY OOBEMOB JEJIOBBIX
COPTHMEHTOB U JIPOB.

K oTxozmam oTHOCAT KOpY J€TOBOM 4acTH CTBOJIA U BepIIMHY. X 00beM ycTaHaBIMBAIOT
KaK pa3sHOCTh MEX/y 00bEMOM CTBOJIA B KOpE U 00EMOM JIMKBHUIHON €r0 YacTH.

B npakTtuke 1ecHOM Takcalliy BBIXOJ] I€JIOBBIX COPTUMEHTOB, IPOB, JIMKBU/IA U OTXOJI0B
BBIPAXKAIOT B IIPOLIEHTAaX OT 00beMa CTBOJIA B KOPE.
Brruncienne 00beMOB KpPYTIIBIX JIECOMAaTEPUAIOB IO IPOCTOM (hopMyIie BHITOTHSIOT
TIEPEMHOKEHHMEM TLIOMIA N TIONIEPEYHOTO CEUEHHUS COPTHMEHTA (g1/2, M?) Ha €T0 CEepe/IMHE Ha
mmny (L, m).

V=gnL.
JlaGoparopHoe 3ansatne 4. Tema: Takcauusi pacTtymmx JepeBbeB M HX
COBOKYITHOCTEH.
3aganus:

N3yunth mopsiiok padoT Mo TaKCcallMi COBOKYITHOCTH OTAETBHBIX JIEPEBHEB.

CocTaBUTh NEPEUYETHYIO BEAOMOCTb, BBIIIOJIHUTH IE€pPEYET JIEPEBHEB IO CTYNEHIM
TOJIIIUHBI ¥ pa3psaM (CTYIECHSIM) BBICOTHI.

Onpenenuts 3amac COBOKYIHOCTH OT/AETIbHBIX 1€PEBBEB:

- TI0 MAaCCOBBIM Ta0JIMIIaM 00EEMOB CTBOJIOB;
- 110 SMIUPUYECKUM PopMyJiam.
3anosHUTH OJIaHK J1a00pPaTOPHON PAOOTHI.

Coeoxynnocmos 0moenabHbIX 0epesbeé - STO MHOXKECTBO JI€PEBBEB OJHOW MOPOIBI,
MPOU3PACTAIOIINX B PA3IMYHBIX HACAXKICHUSAX KaKOro-TrOO JECHOrO MacCHMBa WIIM KBapTala
Jeca B CaMbIX pa3HOOOpa3HBIX YCIIOBUSX BHEIIHEW cpeibl U B CBOEM POCTE W Pa3BUTUU HE
BO3/ICHCTBYIOIIUX APYT HA JIpyra, HO SIBISIFOIIMXCS KaUYE€CTBEHHO OJHOPOJIHBIMH IO KaKOMY-
a100 OJTHOMY WJIM HECKOJIBKUM Ipu3HaKaM. C COBOKYITHOCTBIO OTAENbHBIX AEPEBLEB B MPAKTUKE
BEJICHUS JIECHOTO XO3SHCTBA MPHUXOAUTCS MMETh JENI0 MPH MPOBEACHUH BBIOOPOUYHBIX PyOOK
[JIaBHOT'O MOJIb30BaHUS, PYOOK IPOMEXYTOUHOTO MOJIb30BaHUS, a TAK)KE U ITPU 0TOOPE 1€PEBHEB
JUTSI 3aTOTOBKH CIICIICOPTUMEHTOB (PE30HAHCHOM eI, (paHepHOU Oepe3bl, MauTOBOTO JIECA).

TakcanmoOHHBIMU MOKa3aTeNIMU COBOKYITHOCTH OT/IEIbHBIX I€PEBLEB SBISIOTCS:

- 00beM COBOKYITHOCTH (YHCIIO IepeBheB) - N, IIT.;
- 3amac CTBOJIOBOM APEBECUHBI M, M;
-TOBapHas CTPYKTypa 3amaca.

[Ipn Takcauuu COBOKYMHOCTH OTIENBHBIX JEPEBbEB OCHOBHBIMH 3a/adyaMH SBIISIOTCS
ompezeNieHue UX OOIIEro 3amaca U BISIBICHUE TOBAPHOU CTPYKTYpHI. [l X pelIeHus, Mpexie
BCEro, HY>KHO BBISIBUTH O0OIlEe KOJIMYECTBO JIEPEBHEB C PACHPEICICHUEM HX IO CTYIEHSIM
TOJIIIUHBI U pa3psiiaM BBICOT.

Boigensior crnemyroomuye OCHOBHBIE CTaAuM pabOT MO TakKcall COBOKYITHOCTH
OTJICTbHBIX JIEPEBHEB:

1) mo6op yyacTKOB JIECHOTO MAacCHBa MO TAKCALIMOHHBIM OMHCAHUSIM;

2) ompeneneHne TaKCallMOHHO-JIECOBOJICTBEHHON XapaKTEPUCTUKH YYaCTKOB, TJ€ TAKCUPYIOTCS
TaKHe JIepeBbs;

3) BBIOOD U KJIeWMEHHE JIePEBbEB;

4) oOMep | mepeyeT IePeBhEB;

5) ompeneneHue ux oOIIETO 3araca;

6) yCTaHOBJICHHE TOBAPHOUN CTPYKTYPHI.

B mporecce mepedera OTOOpaHHBIE NEPEBBS PACHPENEISIIOT MO 4- CAaHTUMETPOBBIM
CTYNEHAM TOJUIMHBI U TO 2- WM 3-METPOBBIM CTYNEHSM BBICOT M pE3yJbTaThl ydera
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(UKCUPYIOT B IEPEUETHOM BEOMOCTH, (popMa U cozepkaHre KOTOPO OTpaxKeHbl B Ta0i.4.
Ta6mmma 4. [lpumep nepedeTHON BeTOMOCTH COBOKYITHOCTH OTACIIBHBIX JIEPEBHEB

Crynenu Pa3psi BbICOT, M (j) Bcero
TOJIIINHBI, 22 24 26 28 30
cM
20 6 12 14 16 9 57
24 22 11 10 23 7 73
28 12 21 30 7 12 82
32 5 14 3 2 1 25
36 17 22 19 10 17 85
40 3 8 25 16 14 66
Bcero 65 88 101 74 60 388
3amac Bceil COBOKYITHOCTH OT/IEIBHBIX JIEPEBLEB OMPEALIAETCs M0 (hopMyIie:

M= Y. VijNj
==
rzae Vij u Nij - COOTBEeTCTBEHHO 00BbEM OJJHOT'O CTBOJIA M MX YUCIIO B i-i CTYIIEHU TOJIIIUHBI j-T'O
paspsiaa BBICOTHI.

OOBeM 0/IHOTO CTBOJIA YCTAHABIMBAIOT [0 MACCOBBIM TabIHIaM ¢ IByMs Bxogamu di 3 1
h nnm mo MaTemMaTHYECKMM MOAEISAM YKa3aHHBIX Tabuu1, Kotopsle it CeBepo-3anana Poccun
NPUBECHBI HUXKE:
-cocra V =0,765d"**n%%7 /10000
-ens  V =0,713d"1° %% /10000
-6epeza V =0,559d"77° h%8%4/10000
-ocuna V= 0,543d"9%° h"%¥82/10000
rzae d - TuaMeTp CTBOJIa Ha BBICOTE TPY/IH, CM (CTYNEHb TOJIIMHEI);
h - BBICOTBI IepEBBEB MO CTYIEHSAM BBICOTHI, M.

OOBeM 0IHOTO CTBOJIA 110 CTYIEHAM TOJIIIUHBI M pa3psaaaM BBHICOTHI MOXKHO TaKXe

paccuuTaTh 110 opMyIie
V=ghft
rie g - IUomanb cedeHus, ompesenseMas B M’ 10 BeJIMYMHE AMAMETPA Ha BHICOTE IPyIH
(cTymneHb TONIIUHBI);
h - BeICOTa (COOTBETCTBYET pa3psiay BBHICOTHI), M;
f - BUOBOE YKCII0, KOTOPOE MOKHO YCTaHOBHTH 110 popmye [Tuddens.
Cpennue 3Ha4eHHs KO3(PGUIUEHTOB (POPMBI 2 COCTABIISIIOT: ISl COCHBI - 0,65; Gepesnl - 0,66;
ny6a - 0,68, e u ocunsl 0,70.

JInsi  yCTaHOBJICHHST TOBApHOW CTPYKTYPBI COBOKYITHOCTH OTICIBHBIX JI€PEBHEB
MPUMEHSIFOT METOJ MPOMBINIICHHONW TaKCalliy - MapKUPOBKY, T.€. TJIA30MEPHOE OMpEIEICHUE
BBIX0JIa COPTUMEHTOB M3 KaXKJIOTO JepeBa ¢ yKa3aHHEM WX JUIMHBI U TMaMeTpa B BEPXHEM OTpe3e
C IpoOHOCTHIO B 2 cM. bosee TOUHO BBIXOJ COPTHUMEHTOB M3 3amaca COBOKYITHOCTH OTACIbHBIX

JIEPEBHEB MOXKHO OTPEACIISITH C TOMOIIBI0 COPTUMEHTHBIX TaOJIHUII.

JlaGoparopHas pabora S. Tema: Takcanus HacakaeHU

3ananuga:

W3yuuts nopsiiok padoT Mo Takcallly HacaX/IeHUs Ha MPOOHOM TUIOIIAIH.

JlaTh onpeienieHre MOHITHIO MPOOHAs TUTOMIATb.

[IpuBecTH OCHOBHBIE TaKCAI[MOHHBIE MOKAa3aTeNM HACaKICHHUS MPOOHOW IUIOIIAT, UX
CUMBOJIMKY, CIMHUIBI YUCTA U CTCIICHb OKPYTJICHUA.

BbInoMHUTE CIUIOMIHOM TepedyeT OepeBbEeB IO 3JEMEHTaM Jieca, CTYMEHSM TOJIIUHBI
CTBOJIOB U KaTCropusaM HUX TEXHUYECKOU TOAHOCTH.
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CocTaBUTh BEAOMOCTH BBIOOPOUYHBIX H3MEPEHHUI JHAaMETPOB U BBICOT JEPEBHEB IO
3JIEeMEHTaM Jieca U B€ZIOMOCTh TaKCallUM - YYETHBIX JIEPEBbEB OCHOBHOTO 3JIEMEHTA JIeca.

BeruncnuTh cpeHre AMaMeTphl M BBICOTHI, a TaKKe aOCONIOTHBIC MOJTHOTHI U TYyCTOTY
3JIEMEHTOB Jieca U YCTaHOBHUTH pa3psiibl TOBAPHOCTH.

Onpenenuth 3amac OCHOBHOTO JJIEMEHTa Jieca MSThIO crmocobaMu (MO  yYeTHBIM
JIEPEBBSM, 110 MOJCIBHBIM JIEPEBBSM, 1O MPSIMONU U KPUBOW 00BEMOB, O TabaUIlaM 00HEMOB),
JUTSL IPYTHX DJIEMEHTOB Jieca - TI0 TabyinuiaM 00bEMOB CTBOJIOB.

BoinonHuTh TOBapu3alMiO 3amaca OCHOBHOTO 3JIEMEHTA IO JaHHBIM COPTUMEHTALMU
YYETHBIX JICPEBBLEB.

YcTaHoBUTH (POPMY M TaKCAIIMOHHYIO XapaKTEPUCTUKY APEBOCTOS MO SIPyCaM.

Y CTaHOBUTH TAaKCALMOHHYIO XapaKTEPUCTHKY HACAXKICHUS B I[EJIOM.

3anosHUATH OJ1aHK JabOpaTOpHOI PabOTHI.

IIpoGHasi MJIomAAb - 3TO YYaCTOK Jieca, BHIOPAHHBIM B 3aBUCHMOCTH OT IOCTaBJICHHBIX
Hesel U3yuyeHusl HacaXkIeHus, OTTPAaHUYEHHBIN B HATYpe U ABIAIOMIHUNCS 00pa3lioM H3y4aeMoro
00BeKTA.

[IpoGHble mIIOIIATM 3aKiaJbIBAlOT B OJHOPOAHOM YYacTKe Jeca, THUIHYHOM IS
U3y4aeMoro HacaxiaeHus. Ha mpoOHOW miomaau OmpeneNsiioT TaKCAIlMOHHBIE TOKa3aTeln
JIPEBOCTOSI MO DJEMEHTaM Jieca M fApycaM, XapaKTepUCTUKY KOMIIOHEHTOB Jieca (IOIpocCT,
MOJIJIECOK, KUBOW HAITOYBEHHBIN MOKPOB, MMOYBA) U HACAKCHUS B IICIIOM.

TakcanmOHHBIMU TTOKA3aTENSIMU 3JIEMEHTOB Jieca SBJIAIOTCS: CpPEAHHE BO3PACT, AUAMETP
U BBICOTA, & TaKXKe a0COIIIOTHAS MTOJIHOTA, 3aIac, KJIacc TOBAPHOCTH U TYCTOTA.

TakcalmOHHBIMU TOKa3aTesIMH  sipyca JApEBOCTOsI SBJSAIOTCSA: (opmyrna cocraBa
JPEBOCTOSI, €r0 CPEIHSSI BEICOTA, a0COMOTHAS M OTHOCHTENbHAS TIOJTHOTHI U 3arac sipyca.

Jlis HacakJleHus B LIEJIOM ONPENENAIoT: Mpeolalaollyl0 Mopoay, Kilacc BO3pacTa,
KJ1acc OOHHUTETAa U THII Jieca.

Omnpenenenre TakCallMOHHBIX MOKa3aTesleld HacaXKACHHsI TPOOHON TUIOIIAIU BBITOJIHSIOT
[0  pe3yabTaTaM  CIUIOIIHOM  IIEPEYUCIMTENIBHONM  TaKCaluu, IPOBEACHUE  KOTOPOU
peycMaTpUBaeT:

- TJ1a30MEpPHOE OMPE/IEICHNE TaKCAIMOHHONW XapaKTePUCTHKH JPEBOCTOS IO AJIEMEHTaM Jeca U
ApycaM, XapaKTepUCTUKN KOMIIOHEHTOB JIeCa U HACAXKJEHUS B 1I€JIOM;

- CIUJIOLTHOM TIEPEUeT IEPEBHEB IPEBOCTOS MO IJIEMEHTAM Jieca, CTYIEeHSIM TOJIIHMHBI CTBOJIOB U
KaTEeropusiM UX TEXHUYECKOI rOTHOCTH;

- BBIOOPOYHBIC U3MEPEHUS TUAMETPOB U BHICOT JICPEBHEB IO dJIEMEHTaM JIeCa,

- MpU HEOOXOAMMOCTH, OTOOp M PYyOKYy YUETHBIX HJIM CPEJHUX MOJEIBHBIX JEPEBHEB C HX
TaKCalHEN.

OCHOBHBIMU  TIOJIEBBIMU  JOKYMEHTAaMHU CIUIOIIHOM MEPEeYUCIUTEIbHON TaKcaluu

HACAXKJICHUS TIPOOHOH TUIOIIAH SIBIISIFOTCS:

- IepeyveTHasi BEJOMOCTb;

- BEIOMOCTb BEIOOPOYHBIX U3MEPEHUN UAMETPOB U BHICOT JICPEBBLEB;
- BEIOMOCTb PE3yJIbTaTOB TaKCALUU CPYOJIEHHBIX YUYETHBIX JIEPEBHEB.

Ecnmu mpu mpoBeeHHMH TaKCallMOHHBIX paloT mpeaycMaTpuBaeTcs pyOka u oOmep
YUETHBIX JIEPEBLEB JJIi OCHOBHOTO AJIEMEHTA Jieca, TO BHIOOPOUYHBIE M3MEPEHHsI TUAMETPOB U
BBICOT JIEPEBBHEB ATOTO 3JIEMEHTA Jieca He Mpou3BOAAT. OTOOp YUETHBIX NE€PEBHEB BHITIOTHSIOT
METOJIOM  CIIy4ailHOH BBIOOpPKM, IMO3TOMY B pe3ylbTareé HuX OOMEpoB MOJy4aroT
penpe3eHTaTUBHYI0 HH(DOPMAIMIO I COCTABJICHUS BEIOMOCTH BBIOOPOYHBIX HW3MEPEHUI
JUAMETPOB U BBICOT JIEPEBHEB 110 3TOMY 3JIEMEHTY Jieca U JAOMOJHUTEIbHbIE 3aMEPhl THaMETPOB
U BBICOT PacCTYIIUX JEPEBHEB HE 00S3aTCIbHBI.

Ha xaxx1oM 13 nepedyrciIeHHBIX BhIIIE JOKYMEHTOB YKa3bIBAIOT QP (HOMEP) MPoOkI, e
aapec (Jlecxos, JECHHYECTBO, KBapTal, TAaKCAllMOHHBIM BBIAEN) W pa3Mep B Tekrapax. Ha
Hepaboyell CTOpOHE MEepPEeYeTHOW BEIOMOCTH BBIYEPUYMBAIOT aOpHUC TPOOHOM IUIOMATU C
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IPUBS3KON €€ K Ie0/Ie3MUECKONl OCHOBE M JAIOT IJ1a30MEPHYI0 TaKCAL[MOHHYIO XapaKTEPUCTUKY
HacaxJeHus. Ha kaXIoM JOKyMEHTe YyKa3bIBaIOT YMCIIO, MECSI] M TOJl MPOBEIEHUS MOJIEBBIX
paboT ¥ GaMIIIUIO UCTIOTHUTEIS.

CU101IHOI mepeyeT JepeBbeB MO0 3JIeMeHTaM Jeca, CTYNeHsIM TOJIIMHBI U
KATeropusiM TeXHH4eCKOi rOJHOCTH CTBOJIOB.

VY4eT nepeBbeB BBHIMOTHSACTCS MO BCel muromiaau npoosl. [Ipu 3ToM 1Mo snemeHTam jieca y
KaXKI0r0 JIepeBa YCTAHABIUBAIOT CTYNEHb TOJIIIMHBI U KaTETOPUIO TEXHUYECKON TOAHOCTH. DTU
naHHble GUKCUPYIOTCS B IEPEUETHON BEIOMOCTH.

B necy nepeder nepeBbEB BBINOMHSAIOT OJAHOW MEPHOM BHIIKOM, MMeromien mkany 1, 2
wii 4 cM. CTyleHb TOJNUIMHBI NIPU NIEpEeyYeTe YCTAaHABIMBAIOT C YUETOM OIPEIEIEHHOrO paHee
(TIpH rI1a30MepHON TaKCcalllu) CPeTHEr0 JUaMeTpa OCHOBHOTO 3JIEMEHTA Jieca B APEBOCTOE:

- €CJIM CpeHUN NMaMeTp OCHOBHOTO 3JieMeHTa jieca (dm), yCTaHOBJICHHBIM MPH TIa30MEPHOU
Takcaluu, OoJbIlle WM paBeH 16 cM, TO mepedeT AEpPeBbEB HEOOXOAWMO BBIOIHATH MO 4-
CaHTHUMETPOBBIM CTYIICHSM TOJIIINHBI;

-ectn dm cocraBiger 8+16 cM - mepedeT BBINOJHSIOT MO 2-CAHTUMETPOBBIM CTYIEHSM
TOJILIUHBL;

- ipu dm MeHbIIe 8 CM MepedeT BHITOJIHSAIOT 10 CTYIEHSIM TOJIIIUHBI 1 M.

[Tocne BbIMIONIHEHUSI TepedeTa, B MEPEueTHOM BEJOMOCTH MOJCYUTHIBAIOT IO CTYIEHSIM
TOJIIMHBI OO0IIee KOJMYECTBO JIEPEBbEB IO D3JIEMEHTAM Jieca, a TaKXKe YHCIO JICJOBBIX,
MOJTYI€TIOBBIX U JPOBSHBIX CTBOJIOB.

BenoMocte BBIOOPOUYHBIX HM3MEPEHHMH JHAMETPOB M BBICOT JEPEBHEB COCTABISIOT IO
anemeHTaM Jieca. Ilpu mnpoBegeHuu mNOJEBBIX pabOT oOHa 3amosHsercs B Jjecy. OOiiee
KOJINYECTBO BKJIIOUCHHBIX B BHIOOPKY JIEpPEBbEB JODKHO COCTABIATH HE MeHee 12-15 ¢ yueTom
TOTO, YTOOBI OHHM OBUIM OTOOpaHBI W3 BCEX CTYMEHEH TOJIIMHBI COTJIACHO IEepPEeYETHOMN
BEJOMOCTH. B cocTaBisieMyro BEIOMOCTb IO D3JEMEHTaM Jieca M CTYIEHSM TOJIIMHBI
BBIMKCHIBAIOT JUAMETPHI U BBICOTHI IEPEBHEB.

CpyOsieHHBIE yYeTHBIE JEPEBbsl PACIpPEACISAIOT MO CTYHNEHSIM TOJIIUHBI, IPU 3TOM IS
KKIOW CTYNEHHU BBIYUCIAIOT CpelHUE: AMAMETp, IJIOAAb cedeHus U o0beM crBosa. Kpome
TOTO, BBIYUCIISIIOT OOBEM BCEX YYETHBIX JIEPEBbEB, a TAKXKE CYMMAapHbIM 00BEM KpPYIHOM,
CpPEeIHEeH 1 MEJIKOU JIeJIOBOM IPEBECUHBI K 00BEM JIPOB.

Onpenenenue cpeJHUX ANAMETPOB, BBICOT, A0COTIOTHOM MOJHOTHI, TOBAPHOCTH H
IryCTOTBI APEBOCTOS1 3JIEMEHTOB Jieca

Cpennuii muametp 3memeHTa Jieca (dm, CM) BRIYUCIISIFOT TI0 JaHHBIM CIUIOIIHOTO Tepedera
CTBOJIOB TIO CTyIEHSM TOMIIHUHBI (d;). [Ipr 3TOM UX YHCIIO IO KaXKI0# CTyNeHH (ni,) OMPEISSIOT
KaK CyMMY JIEJIOBBIX, IOy IETOBBIX U APOBSHBIX.

> di% nj
dm=
N
rae di - CTyIeHu TOJIIHMHBI, CM;
Ni - YUCJIO CTBOJIOB I10 CTYTNEHSM TOJIIUHBI, IIT.;
N - o011ee KOIMYeCTBO IEPEBBEB IO NEPEYETy, HIT.

CpenHIoro BBICOTY 3JIEMEHTA JIECa yCTaHABIMBAIOT 110 MOJEIN KpUBOU BbICcOT. McxoaHol
uHpopManuen JUisi MOCTPOEHHsI KPUBOM BBICOT CITy AT JaHHBIE U3 BEOMOCTH BEIOOPOUHBIX
U3MEPEHUI TMaMeTpOB U BBICOT JiepeBbeB. [Ipu onpenenennu cpeneit BHICOTHI MO rpaduKy
MOCJICTHIOI0 OEPYT MO OpANHATE, OTPAHMYCHHON KPUBOM BBICOT M CpeAHUM AuameTpoM (dm),
B3STHIM Ha ocu abcuucce (puc. 1).
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Hil 98
26 = -
24 Hm=23,8
22 =
20 =
18 = Dm=24,%
16 =1
14 =
12 =

1 1 1 1 1 1 1 1 Ducia
12 16 20 24 28 32 36 0 O

Puc.1 KpuBas BbicOT
AOGCOTIOTHYIO TIOJTHOTY - CYMMY TUIOIIAJICH ceueHUN BCeX JepeBbEB AIEMEHTa jeca (Ha BBICOTE
1,3 M) na mmomau 1 ra (G, M%/ra) BRMUCISIOT 110 hopMyie
G = (0,785 dm*N) / 10000 S
rae N - oOmiee 4uClIO CTBOJIOB AJIEMEHTA Jieca MO MepedyeTy Ha MpoOHOM Imiomaau, mr.; S -
TJI0IA s TTPOOHI, Ta.

Kracc ToBapHOCTH 311eMeHTa Jieca MOXKHO yCTaHABIMBATh IO MPOLIEHTY BBIXOA JIETOBOM
JPEBECHUHBI U3 €T0 3amaca Wil Mo IPOUEHTY AENOBBIX CTBOJOB (Prex), BEIUMCIEHHOMY 1O
JAHHBIM UX CIUIOLTHOTO MepeyeTa:

Pren = (Nl + O,SNZ) 100/ N
rae Ni- YUCIIO IeTIOBBIX CTBOJIOB IO MEpeyeTy, MIT.;
N2 - 4KCI0 MOy IETOBBIX CTBOJIOB IO ME€pPEUETy, MIT.;
N - o61Iee 4rcio CTBOJIOB AJIEMEHTA Jieca Ha POOHOM TUIOIIA IH, IIT.
[Tpu ycTaHOBIEHUH KJIacca TOBAPHOCTH UCIOJB3YIOT CIEAYIOIINE HOPMATUBBI 10 TPYIIIaM
nopon (tabm. 6).
Tabmmia 6. Kimaccel TOBapHOCTH IPEBOCTOCB

Knacc XBOMHBIE TOPOJIbI, KPOME JTUCTBEHHUIIBI JIucTBeHHbBIE TOPOABI U

TOBapHOCTH % IeJIOBOM % IEJOBBIX CTBOJIOB % HeTOBOM % HEJTOBBIX
,Z[peBeCI/IHBI I[peBGCI/IHBI CTBOJIOB

1 81 u Goiee 91 u 6onee 71 u 6onee 91 u 6onee

2 61 + 80 71 +90 51+70 66 +90

3 60 1 meHee 70 1 MmeHee 31 +50 41 + 65

4 - - 30 1 MeHee 40 u MeHee

Onpenenenue 3amnaca no 3jJeMeHTaM Jieca

3amac CTBOJIOBOH JpeBeCHHEI >IeMeHTa jeca Ha 1 ra (M, M) mpu Takcauuu TpoOHOM
IUIONIA/IM YCTaHABIUBAIOT CIEIYIOIIMMHU CIIOCO0aMMU:
- M0 JAaHHBIM CIUIONIHOTO TepedeTa CTBOJOB M TaKCalluu CPYOJICHHBIX YYETHBIX JIEPEBHEB
3JIEMEHTA JIeca;
- MO JaHHBIM CIUIONTHOTO IepedeTa CTBOJIOB M TaKCAIlUU CPYOJIEHHBIX MOJIEIHHBIX JEPEBHEB
3JIEMEHTA JIeca;
- TI0 JIaHHBIM CIUIOIIHOTO IepedeTa CTBOJIOB M TAaKCAIlMH CPYOJIEHHBIX YYETHBIX JIEPEBBEB C
HCITOJIb30BAaHUEM KPHBOU M MPSMON 00bEMOB;
- 10 JaHHBIM CIUIONIHOTO IIepeueTa CTBOJIOB M pPe3yJibTaTaM BBIOOPOUYHBIX HM3MEPEHUN
JUAMETPOB U BBICOT PACTYLIUX JEPEBHEB C UCIOJb30BAHUEM OOBEMHBIX TAOIUI[ MO paspsaam
BBICOT IPEBOCTOEB.
3amac sneMeHTa jieca MO JaHHBIM CIUIOIIHOTO IepedeTa M TaKCaluu CpyOJEHHBIX YUETHBIX
JIEPEBbEB BBIYUCIIAIOT 110 hopMyIie:
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M=G Zqu / Zqu
rae Vys - 00beMblI CpyOIeHHBIX Ha MPOOE YUETHBIX IEPEBBEB, M,
Gy - TLIONIAIM MOTIEPEYHOTO CEUEHHUs YUETHBIX IEPEBbEB, M%;
G — abconroTHAs MTOJTHOTA JPEBOCTOS, M2/ Ta.
[Ipyn npuMeHeHUM 3TOro MeTo[a M YHUCIE YyYETHBIX AepeBbeB 20+25 ITYK, 3amac OCHOBHOI'O
3JIEMEHTA JIECAa ONPEAEIIAIOT C MOTPEIMIHOCTHIO, HE MpeBblmatroneit £2+3%.
3amac s7eMeHTa Jieca Mo JaHHBIM CIUIONTHOTO TepedyeTa M TaKCaIlluh CPYOJIEHHBIX MOAEITbHBIX
JIEPEBbEB BHIYHUCIIAIOT 110 opMyJie
M =G > Vuon/ D 8uon

1€ Vox - 00beMBbI CPyOIIEHHBIX Ha IPOOE MOJENBLHEIX I€PEBLEB, M°;
vox - TTIONIAIH TIOTIEPEYHOTO CEUEHHUs MOJIENBHBIX IEPEBEB, M,
G — abcoroTHas MOJTHOTA JPEBOCTOS AJIEMEHTA Jieca, M/ Ta.

BrI160p MOJENBHBIX JIEPEBHEB OCYIICCTBISIOT HA OCHOBAaHUM YCTAHOBIIEHHBIX CPEIHUX
BBICOT U IMAMETPOB 3JIeMEHTOB Jieca. K cpeHIM MOeNbHBIM 1epEeBhSIM AJIEMEHTA Jieca OTHOCAT
TaKue, Y KOTOPBIX TOMIIMHA (dyox) U BBICOTA (Nyon):

dm-2< dMoz[<dl’1’l+2, 1 hm-2< hM0ﬂ<hm+2

3amac npu NpUMEHEHHH 3TOT0 METO/1a MOXKET OBITh YCTAaHOBJIEH C MOTPEUIHOCTHIO +2+3%, HO
IIPU HEYJaYHOM BBIOOpE MojeNell OIMOKH MOTYT AOCTUTHYTh £10+15%.

3amac »yeMeHTa Jieca 1Mo pe3yibTaTaM CIUIONIHOTO TepedeTa W TaKCalluh CPYOICHHBIX
o6eccuctemuo 10-15 mepeBbeB AeMeHTA Jjieca MO CTYNEHSM TOJIIMHBI OMPEACISIOT 10 KPUBOU
oowemoB lllmetigens umm mo npsimoit o0bemoB Kormerkoro (puc.2 u puc.3).

V.l.l_lii o
1,0 =
0.8 =
0.6 =
0,4 =

0,2 -

| | T T T | T r .
12 16 20 24 28 32 16 0 M

Puc.2 KpuBas 06beM0B
BrraricnieHus BBIMOTHSIOT IO (hopMyIie:
M= Vini)/S
rae Vi— cpenHue 00beMbl CTBOJIOB i-X CTYNEHEW TOJIIIMHBI, YCTAHOBJIEHHBIE 10 KPUBOMH
00bEMOB WJTH TIPSIMOI 0OHEMOB.

"I.I"..I.I% 2
1,0 -

0,8 =

1 1 | 1 1 1 am2
[1] 0,02 0,04 0,06 0,08 010 012

Puc.3 Ilpsimas 06beMOB
[Tpu BeIMoNIHEHNH Ja00paTOPHOM paboThI B KauecTBE UCXOAHONW HHPOpMALIUN
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HEO0OXO0IUMO HCIOJIb30BaTh JaHHBIC TAKCAIIUN YUCTHBIX JIEPEBhEB.
Merton onpenesneHus 3anaca 3J1eMeHTa Jieca Mo JaHHBIM CIUIOLIHOTO MepeyeTa CTBOJIOB U
BBIOOPOYHBIX U3MEPEHUN TUAMETPOB U BBICOT PACTYIIUX JIEPEBHEB MIPEIyCMATPUBALCT
HCIIOJIb30BaHUE

Onpenenenue TAKCANMOHHON XapaKTEPUCTUKH IPEBOCTOS MO sipycam

JlpeBocToii o popme pa3zenisoT Ha MPOCThIE - OTHOSIPYCHBIE U CIIOXKHBIE - IBYX U OoJiee
spycHble. [Ipu3HaAKOM HAJIMYUS HECKOIBKUX SIPYCOB B JPEBOCTOEC SIBISICTCS Pa3IMYUe CPETHUX
BBICOT 3JIEMEHTOB Jeca. ECIM cpefHHMe BHICOTHI i-X 3neMeHToB seca (hm') oTimuarorcs OT
CpenHel BBICOTHI OCHOBHOTO AneMeHTa Jieca (hm®) no abcomtotHoit BenmunHe Ha 20 u Gonee %,
TO YKa3aHHbIE AJIEMEHTHI Jieca BBIIEISIOT B OTAEIbHBINA Apyc. K OCHOBHOMY, OTHOCST 3J€MEHT
jeca, UMEIOUINH B APEBOCTOE HAaMOOJIBIIHIA 3amac.

Jlnia Kakaoro sipyca IpeBOCTOsI Ha MPOOHOM IIIOMAAN yCTaHABIMUBAIOT 3amac, Gpopmyiy
COCTaBa, CPEOHIOI0 BBICOTY, AaOCOJIOTHYIO M OTHOCHUTENbHBIC IOJHOTHL. ODTH TOKa3aTeH
BBIUMCIISIIOT HA OCHOBE TaKCAllMOHHOW XapaKTEPUCTUKH 3JIEMEHTOB JIeca.

JlaGoparopHas pabora 6. Tema: Takcanus JieCHbIX MAaTepPUAJIOB

3ananuga:

N3yuuth nopsiiok padoT Mo Takcaluy KPYyTIbIX JIECOMAaTEPHAIIOB.

CocTaBUTh NEPEUETHYIO BEIOMOCTH U BBIIIOJHUTH EPEYET COPTUMEHTOB KPYIJIOro Jieca
[0 CTYNEHSIM TONIIUHEI (2 wiu 1 cM) U AJTMHE JIeCOMaTepHalIoB.

Onpenenuts 00BeM KpPYTJBIX JieCOMAaTepHalioB. 3amoIHUTh OJaHK J1abopaTopHOH
paboTHI.

Takcanus Kpyrjabix JecoMaTepuaIoB.

KpyriabimMu JiecomatepuanamMu (COpPTUMEHTAMH) HA3bIBAIOT OTAENbHBIE YaCTH CTBOJA,
coxpanusinre Gpopmy 00K0Boi oBepxHOCTH. CTBOJ CpyOIECHHOTO epeBa MOKHO pa3zeiiaTh Ha
YaCTH ONPENENECHHBIX pPa3MEpPOB M KadecTBa. B 3aBUCMMOCTM OT KayecTBa JPEBECHHBI U
XapakTepa €€ MCIIONb30BaHMs, APEBECHMHA IOAPA3JEISAETCS Ha JENOBYI0 M JpoBsiHyro. Bce
KpyTJIbIE JIecOMaTepHallbl, KpOME JIPOB, OTHOCATCSA K JIEJIOBOM JIpeBecuHe. B 3aBucuMocTu ot
Ha3HaueHUs M 0O0pabOTKM JEeNOBYIO APEBECHHY IOAPAa3ACsAIOT Ha COPTHUMEHTHI KpPYTIJIOro,
MUJICHOTO, KOJOTOro, T&caHoro W rHyToro iyeca. l[IpeabsBiseMble K HUM TpeOOBaHHS B
OTHOLIEHUH HCIOJb30BaHUs, JAPEBECHONW NMOPOJBI, pa3MepOB, KayecTBa IPEBECHHBI, XapaKTepa
00paboTKH, croco0OB y4yeTa M XpaHEHUs yCTaHABIUBAIOTCSA T'OCYJapCTBEHHBIMU CTaHIapTaMU
(T'OCT 9462 - 88 - mus xBoiiHbix mopon u ['OCT 9463 - 88 mns nucTBEeHHBIX mopox). B
3aBUCHUMOCTH OT KayecTBa JAPEBECHHBI JIECOMATEpUAJIbl 3aroTaBiMBalOT 1, 2 m 3-ro COpTOB.
KauecTBeHHYI0 XapaKTEpUCTHKY KpYIJbIX JIECOMATEpUalOB, T.€. COPTHOCTb JPEBECHHBI,
YCTaHABIUBAIOT M0 HAJIMYUIO IOPOKOB HA IMOBEPXHOCTH M TOPLAX COPTUMEHTOB C YYETOM HX
TOJILIMHBI B BEPXHEM OTpPE3E.

[1o Ha3HAYEHUIO KPYTJIbIE JIECOMATEPUAIIBI IETATCS Ha:

1) necomarepuansl s pacluIOBKY;

2) necomaTepuaibl AJis JIyLIIEHUs] U CTPOTaHMUS;

3) necomarepuabl sl BEIpaOOTKH LEJUTIOJIO3bI U JPEBECHOM Macchl (0amaHch);

4) necomaTtepuansl Ui UCIOJIb30BAHUS B KPYTJIOM BH/IE.

Ha ocnoBanun TtpeboBanuii I'OCT ycTaHOBIEHBI TpPU KaTErOpUU KPYMHOCTH JI€IOBOM
JpeBECUHBI (Ta0. 5).

Tabmuua 5. 'pynmsl 1e7I0BBIX JIECOMATEPHAIIOB 110 TOJIIIHHE

['pynmel tecomarepuaion

TonmuHa B BEpXHEM OTpE3€
0e3 KOpbl, cM

I'papamus no TonmuHe, cM

Menkue 5,5+13,4 1
Cpennue 13,5+ 25 2
Kpynueie 25,1 u 6onee 2
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Menkue 1O TONIIMHE JIECOMATEepPHANbl YYUTHIBAIOT IO CAHTHMETPOBBIM CTYIICHSM
TOJILIMHBI, CPEHUE W KpYyMNHbIE JecoMaTepuanbl - MO 2-CaHTUMETPOBBIM cTymneHsMm. [lpu
TaKCallud OTAETBHBIX KPYTJBIX JIECOMATEPUATIOB WX TOJIIUHY BBIYUCIAIOT Kak CpeaHee
apuMeTHyecKoe 3HAUYCHHE pPE3yJIbTaTOB HM3MEPEHHH [BYX B3aUMHO MEPIEHIUKYISPHBIX
JMaMETPOB B BEpPXHEM TopLe 6€3 KOpHI.

Jns maptuii necomarepuanoB B 100 u Oosiee eAMHUI] JOMYCKACTCS OMPEAEICHUE TOJIIUHBI
U3MEpPEHUEM OJTHOTO TaMeTpa MpH 0053aTeIbHOM H3MEPEHUH THaMETPOB BceX OpEBEH B OJTHOM
HaIpaBJICHUU.

VY necomarepuanoB TOJIIMHON A0 18 cM, HE3aBUCHUMO OT 4YHCIIa €IWHULl B MapTHH,
JOTTYCKaeTCsl 3MEpPEHHE JuaMeTpa TOJIbKO B OJJHOM HaIlpaBJICHUU.

JUTMHY KPYTIIBIX JIECOMATEPHAIOB H3MEPSIOT 110 HAUMEHBIIIEMY PAaCCTOSTHHIO MEXIY TOPIIAMH B
MeTpax ¢ okpyrieHuem Ao 1 cm. Ilpu ompeneneHuM UIMHBI JeCOMaTEPUATIOB MPHUITYCKHU IO
JUTMHE COPTUMEHTOB B pacyeT HEe MPUHUMAIOTCSI.

Ha necHbIX ckilafax KpyrJible jJecoMaTepuaibl XpaHSATCs B ImTalensx. B oTaenpHbI mTabens
OOBIYHO YKJIQJBIBAIOT OpeBHA OAMHAKOBOW JiauHBL. OOMep M y4yer OpeBeH B IITa0ENsIX
MIPOU3BOJUTCS BIBOEM: MEPIIMK OOMepseT MEpHOW CKOOOW auamMeTpbl OpeBeH B BEPXHEM
oTpe3e, OTMeYas MX MEJIOM W HasbIBas pa3Mephbl, a YYETYMK OTMEUAeT MX TOYKOBAHHEM B
COOTBETCTBYIOIIUX Irpadax nepeuyeTHol BEJOMOCTH.

[Tonb3ysice Tabnuieil oOBEMOB KPYTIBIX JIECOMATEpUaIOB MO JJIUHE U IUAMETPy B
BEPXHEM OTpe3e, HaXOAT 00BEM OJTHOTO COPTUMEHTA, IEPEMHOXKasi KOTOPBIA Ha UX KOJIUYECTBO
MOJTy4aroT 00BEM TOUM WM JPYroi cTyneHW TONIMHBL. CyMMHpPYS MOJYYeHHbBIE MPOU3BEACHUS,
MOJTy4atoT 00beM COPTUMEHTOB IO CTYNEHSIM TOJIUIUHBI U ATUHBL.

Takcauusi 1poB

3aganus:

N3yuanth mopsiiok paboT Mo yKIaaKe, y4eTy U TaKCaI|H POB.

Cnenatp mepeBoj, IpOB U3 CKJIAJ04YHON KyOaTyphl B IUIOTHYIO, UCIOJB3YS HOPMATHBBI
I'OCTa u cpennue nepeBoaHbIe KOAPPUITHESHTHL.

Onpenenuts BETUUHMHY YIUJIA U IPUKOJIA APOB B MOJCHHUIIAX.

Paccuntarh 06eM APOB, 3aTOTOBIICHHBIX HA JICISTHKE.

3anosHUATH OJ1aHK Ja0OpaTOpHOI PabOTHI.

OO0mas xapakTepucTuKa IpoB

JpoBa - 3T0O HeJenoBast YacTh CTBOJIA TOJIIIMHON B BEPXHEM OTpe3e 3 ¢M U 0oJiee B KOpe.
Nx 3aroToBISIFOT B KpPYrjoM M KOJOTOM BHJE. J[poBa M3 KOJOTBIX IMOJICHBEB HA3bIBAIOT
IUTAIIHUKOM, U3 HEKOJIOTBIX - KPYTJIKOM.

Pa3mep mosneHbeB IpoB 00yCIaBIMBACTCS pa3MEPOM TOTIOK U CTaHIApTOM. B HacTosiiee
Bpems corntacHo ['OCT 3243-88 oTonurenbHble ApoBa 3arotaBiuBaroT aiaunou 0,25; 0,35; 0,50;
0,75; 1,0; 1,5 u 2,0 m. [dposa mmuoit 0,25 u 0,35 M Ha3pBarOT MIBBIPKOM, a Oojiee 2 M -
JIPOBSHBIM J0JAT0TheM. OTKIOHEHHS IPOB MO UIMHE, OT YKa3aHHBIX B HOPMAaTUBaX, HE JTOJIKHBI
IpEBBIIIATH +2 CM.

B cootBerctBumM ¢ 'OCT 3243-88 BbIAEHAIOT ApOBA TOHKKE - TONIIMHOMN OT 3 10 10 cM
(cpennuii Tuametp 8 cM), cpeHel TonmuHb - oT 11 10 15 cM (cpeanwnii ruamerp 13 cm) u
TOJICTBIC - 15 cM u Oonee (cpeaHuit auameTp 18 cm).

JpoBa TonmuHO# oT 3 10 14 cM 3aroTaBiaMBarOT B KPYIVIOM BUAE, IPU TOMIIUHE OT 15 1o 25 cm
OHM JIOJDKHBI OBITh PACKOJIOTHI Ha JBE YacTH, OT 26 10 40 cM - Ha YeThIpe YacTH, a TIPH TOJIIUHE
6onee 40 cM IpUMEPHO Ha CTOJBKO YaCTeH, YTOOBI UX HAUOOIBIIIAs TUHUS paCKOJIa HEe
npeBbimana 20 cM. O0beM KPYTIBIX MOJICHBEB TOJIIIUHON OT 3+6 CM HE JIOJDKEH MpeBbImath 20
% ot 0011ero 00BeMa IPOB B MOJICHHUIIE.

I[To cocTaBy pa3nuuaroT ApoBa XBOHHBIE (COCHA, €llb, IMCTBEHHHULIA), TUCTBEHHBIE
(6epesa, ocuHa) u cmech (40 % xBoiHBIX U 60 % TUCTBEHHBIX).

[To BnaxxHOCTH ApOBA NEIAT HA BO3IYIIHO-CyXHe (C copepkaHreM Biaru 1o 25%),
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nonycyxue (ot 25 10 50%) u ceipbie (6onee 50% Bnarn).

Ykiaaka npoB

JIpoBa ¥ KOPOTKUE JIeCOMATEePHAIIBI UTHHON 10 2 M IIPH 3ar0TOBKE U XpaHEHUU Ha
CKJIaJIaX YKJIAJBIBAIOTCS B TIOJIGHHUIIBI TPSIMOYTOJIbHON (hopmbl. [Ipu ykimanke npoBa JOTKHBI
OBITH PACCOPTUPOBAHEI 110 HA3HAYCHHIO (YTIIEX KEHUE, OTOIUICHUE, CyXasl IEPETOHKA),
BJIQYKHOCTH M JIJTUHE TI0JIeHbEB. [10JI€HHUIIBI TOTDKHBI OBITh YJI0’KEHBI Ha TIOJIKJIAIKK Ha POBHBIX
MecTax. KOHIIBI TOJIEHHUI] YKPEIUISFOT IBYMSI-UETHIPEMS KOJIBSIMH C MTOANOPKAMH HITH KJIETKaMHU
13 MOJICHBEB. BrICOTa MOJIEHHUIT HA CKJIaJlaX B COOTBETCTBHH CO CTaHIApTaMH Ha JIPOBa JODKHA
owITh 1; 1,5; 2,0; 2,5 u 3 M. Ha ckmamax yist 5)KOHOMUH IUIOINAIN U YACIIEBICHUS TOTPY3KU B
BaroHsbI JPOBa YKIIAILIBAIOT CIBOCHHBIMU TOJICHHUIIAMH (IITAO0CIISIMHI) C OCTABJICHUEM MTPOXOI0B
mexxay HuMH He meHee 0,8 m. [Tonennunbl BeicoTol 6onee 1 M yepes kaxapie 10 M npoTsKeHus
3aKPETUISIIOT BBIKJIABIBAHUEM KJIETOK U3 MOJIEHBEB. JIMIIEBYIO CTOPOHY TOJIEHHUIIBI
BBIPABHUBAIOT TaK, YTOOBI TOPIIHI MTOJICHBEB 110 BO3MOXKHOCTH OBLITH B OJJHOW BEPTUKAIBHOMN
m10cKoCTH. [10JIeHBs YKIaABIBAIOT KaK MOKHO TUTOTHEE. JIJIs 3TOTO TOJICTHIC MOJIEHBS KIIaTyT
BHU3Y TIOJICHHUIIBI, & CUJILHO COEKUCTHIC - KOMIISIMU B Pa3HbIe CTOPOHBI. [107IeHbS KpUBBIC U
HEMpaBUIBLHON (hOPMBI YKIAABIBAIOTCS CBEPXY MOJICHHUIIBI, & TPOMEKYTKH MEXKY TOJICTHIMU
MOJICHBSIMU 3aIIOJIHAIOTCS TOHKUMU. [Ipy yKITagke CBIPBIX IPOB B JIECY HA UX YCYIIKY H YCAKY
naércst HagOaBKa (OMyIIKa) K BEICOTE MOJICHHUITHI 8 %, a 17151 cyXux ApoB - 4 %. Ha necHbIx
CKJIa/IaxX, a TAaK)Ke MPU MOTPy3Ke JAPOB B BAarOHBI U CyJa 7Sl IPOB BIIaXXHOCTHIO Oonee 20 % narot
npunyck B 3 %.

Yuer apos

JIpoBa 1 KOPOTKHE JIECOMATEPUAIIbl YIUTHIBAIOT B CKJIAIOYHBIX MEPAX C TTOCIETYOITUM
UX MEPEBOJIOM B ILTOTHYIO KyOarypy. s onpeneneHus o0bema MoJICHHUIIBI TPOB B
CKJIQJIOUYHBIX KyOoMeTpax u3mepstor e€ ummHy (L), mupuny (b) u BeicoTy (h) B MeTpax, ¢
OKpYyTJIEHHEM 10 | CM, B pe3yJIbTaThl IEPEMHOKAIOT:

Ve = Lbh

OOMep APOB MPOU3BOISAT C COOTIOACHUEM CIIEIYIOIINX TTPABHIL;
a) IJTMHY TIOJICHHUIIBI YCTAHABJIMBAIOT HA CEPEIMHE €€ ITUPHUHBI,
0) IIMHY KJIETOK YMEHBIIAIOT, B 3aBHCHMOCTH OT JUUIMHBI MOJCHBEB: B KIIETKAX C IMOJICHbSIMHU
nmuHou 0,5 M Ha 10 %; B kieTkax ¢ nojaeHbsMu JiauHou 0,75 M - Ha 15%, a nipu JyIuHE MOJIEHbEB
I M -Ha20 %;
B) BBICOTY TOJICHHHMIIBl yCTAaHABJIMBAIOT Kak cpeaHee apudmerndeckoe u3 TPEX HU3MEPECHHH,
MPOBEJICHHBIX B Pa3HBIX MecTax (110 BHIOOPY MPUEMIIHKA), IPU 3TOM HE YUUTHIBAIOT TOJIIUHY
MOAKJIAI0K M HaJI0ABKU HA YCYIIKY B YCAKY;
I) MIUPHUHY TOJEHHHI] MPUHUMAIOT TO CTAaHAAPTHOW JUMHE IpoB (0e3 ydera JOmyCKaeMbIX
CTaHJAPTOM OTKJIOHEHHUH TOJICHBEB MO JUTHHE + 2 CM).
IIpu yueTe ApoB UX 0OBEM B OTAETBHBIX HOJEHHUIAX OKPYTISIOT 10 0,1 M>, a IpH MaccoBOM
yuere - 10 1 M°

OO0vem [npoB uMHOW Oojee 2 M ONpEAENsAOT HOo TabimumaM OOBEMOB KPYIJIBIX
necomarepuanoB (I'OCT 2708-75). ns ompenenenuss oObeMa TUIOTHOM IPEBECHOM MacChl B

MOJICHHUIIAX HCIIONB3YIOT K09 duyuenm noanoopesecnocmu (k) - orHomeHue obObema
TIOJIEHHHUIIBI B TOTHBIX M (Vi) K €8 ckIanouHoMy 00semy (Vew):
k= Vi / Vern

3HaveHus K03 OUIIMEHTOB MOJTHOAPEBECHOCTH JIJIS Pa3HBIX MOPOJI (XBOMHBIX M JIMCTBEHHBIX )
IPY Pa3HBIX COYETAHUSAX (POPMBI, JUTMHBI U TOIIMHBI osieHbeB npuBeaeHsl B 'OCT 3243-88
WJIM OTIPEIETIAIOTCS OMBITHRIM IyTeM. IIpn MaccoBoii mpuemke apos (cebime 1000 ckm.m’)
MPUMEHSIOT cpeHre KOA((HUIIMEHTHI TOTHOAPEBECHOCTH, 3HAYCHHSI KOTOPBIX TIPH JUTMHE
nojeHbeB 1 M: 11t XBoiHBIX opoy - 0,70 u mucTBeHHBIX - 0,68, a 171 1poB JyMHOM oT 1,25 1o
2M ; mi1st XBOMHBIX — 0,72 1 mucTBeHHBIX - 0,69.

OnBITHBIM ITyTeM KO3()PUIIMEHT MOJHOAPEBECHOCTH MOJIEHHUIIBI APOB OMPENEISIIOT
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METOAOM AUaroHaju. I[J'I}I 3TOT'0 Ha HI/IHGBOﬁ CTOpOHe ITOJICHHUIIBI MCJIIOM BBI‘Iep‘II/IBaIOT
MPSMOYTOJIbHUK BBICOTOM, PABHOM BBICOTE MOJICHHUILIBI, U JJIMHOM, paBHOM JJIMHE NOJICHHULIBL. B
IPSIMOYTOJIBHUKE MPOBOJAT MEJIOM IMaroHajb. 3aTEM PYJIETKON U3MEPSIIOT IIUHY BCel
nuaronanu (d) ¢ okpyrieHuem a0 1cM, a TakKe CyMMapHYIO JUTMHY OTPE3KOB Ha ATOM
JaroHaJId, OTPAaHUUYEHHBIX TOPLIAMHU IIOJIEHBEB (). [leieHneM cyMMapHOW JUIMHBI OTPE3KOB Ha
JUTMHY TMarOHAJIA YCTaHABIMBAIOT OTHOCUTENBHYIO BETHUUHY (MeHBITYIO 1,0)

k=s/d

DTO OTHOIIIEHUE ABJIACTCA KOI(PPHUIIMEHTOM MOJHOAPEBECHOCTH TAKCUPYEMOM
ITIOJICHHUIIHBI.

[Tpu pacnmiioBKe JJIMHHBIX MTOJIEHBEB HA 00JIee KOPOTKHE U YKJIAIKE UX B MOJICHHUILY,
MOJTHOIPEBECHOCTD KIIAJKU YBETUYMBACTCS, TaK KaK KOPOTKHE MOJICHBSI MOXKHO YJIOKUTH O0jee
MJIOTHO, YeM JIJTMHHBIC. YTUIOTHEHUE KIIAJKUA B TAHHOM CJTy4ae BBI3bIBACT MOTEPIO 00BheMa B
CKJIQJIOYHBIX KyOOoMeTpax. DTy MOTEPIO B MPAKTUKE HA3BIBAIOT YAULIOM JIPOB.

Ecnu B mosieHHMIIE U3 TOJCTHIX APOB MOJICHBS PACKOJIOTh U CHOBA YJIOKHUTh, TO 00bEeM
HOBOM MOJIGHHUIIBI B CKJIQIOUYHBIX KyOOMETpax yBEJIMUUTCS, a HOTHOAPEBECHOCTD KIIAJAKH JPOB
YMEHBIIUTCA. DTO YBEIMUYCHHUE CKIIAIOYHOTO 00heMa B IPAKTUKE HA3BIBAIOT NPUKOJIOM JIPOB.
YHI/IJ'I 148 HpI/IKOH HC UBMCHAIOT HGﬁCTBHTGHBHOI‘O KOJIMYECCTBA I[peBGCI/IHI:I B ITOJICHHUIIC, OHU
TOJIbKO MEHSIOT CKJIaIOYHBIA 00BEM JIPOB.

JlaGoparopHas padora 7. Tema: CopTUMEHTHasl OLlEHKA Jieca HA KOopHIO. Takcauust
U MaTepHAJIbHO-IEHEKHASl OLEHKA JeJAHKHU, NPOTAKCHUPOBAHHONH METO0M CILIOIIHOTO U
JIECHTOYHOI0 IepeyeTa

3ananuga:

N3yunth mopsmok paboOT MO Takcallid M MaTepUaTbHO-IICHEKHON OIEHKE ICIISTHKH,
MPOTAKCUPOBAHHOM METOJIOM CILIOIIHOTO M JICHTOYHOTO IepeyeTa.

YCTaHOBUTh MAaTEpUAIBHYI0O U JCHEXKHYIO OILIEHKY JCJISIHKH, IPOTaAKCUPOBAHHOMN
METO/IOM CIUJIOIIHOTO U JIEHTOYHOTO IepeyeTa.

3anosHUATH OJ1aHK Jab0paTOpHOI PabOTHI.

Takcanus 1eJIHKH METOA0M CILVIOIIHOIO Mepevyera

[Iepeuer nepeBbEB MPOU3BOIAT HA BCEW MUIOIIAAM JEISHKUA. B mepedeT HE BKIIOYAIOT
CEMECHHHKHU U JIPYTHE IepeBbsi, HE Ha3HA4YaeMble B pyOKy. BriOOpOUHbIE M3MEpPEHUS TUaMETPOB
M BBICOT BBITIOJHSIOT: - IS TPEOOJIaaroniel Mopoasl y TPEeX NEePEBbEB KaKIOW CTYICHH
TOJIIIMHBI, YCTAHOBJICHHOW MpHU CIUIONIHOM MepeyeTe; - Ui APYTuX 3JIEMEHTOB Jieca - IO
OJHOMY JIEpEBY Ha CTYNEHb TOJIIUHBI, HO HE MEHEE 5 €PEBHEB.

B pesynbpTare mnpoBeAeHHS TAaKCAIMOHHBIX pabOT COCTaBISAIOTCS: aOpuC JENSHKH,
nepeveTHasl BEIOMOCTh M BEIOMOCTh BBHIOOPOUYHBIX M3MEPEHUH JHAMETPOB U BBICOT JCPEBHEB
3JIEMCHTOB JIcCa.

Takcauus neJTHKM MeTOA0M JIECHTOYHOI0 NepeyYera

Meto1 IEHTOYHOTO MEPEUETa - ITO TOT K€ CIUIOLIHOM MEPEUET, HO BBIIIOIHAETCS OH HE
Ha BCEH IJIONIA/IM, a TOJBKO Ha JICHTaX, 3aKJ1aJbIBAEMbIX BIO0JIb TPAHUYHBIX JUHAN 1
BHYTPEHHUX BU3UPOB. KOIMYECTBO JICHT U UX pa3Mephl 3aBUCAT OT IMIMPUHBI Jiecoceku (Tabm.7).
Tabmmma 7. Yucao neHT nepeuéra U ux mupruHa

[[upuna Hucno neHT nepeyera [lvupuna neHt, M
Jiecocern Ha TPAHUYHBIX | HA BHYTPEHHUX Ha TPAHUYHBIX Ha BHYTPEHHHX
(nensuKu), M JIMHASAX BH3HMPax JIMHASAX BH3HMPax

10 200 2 - 10 -
201+400 2 1 10 10
401+500 2 2 10 15

CyMMapHas 1101a/1b JEHTOYHBIX TEPEUYETOB JI0JDKHA COCTAaBUTh HE MeHee 8% o01mei
TIJTOIIAIM JIECOCEKHU (IEISTHKH ).
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Ha nenrax npou3BoauTcs nepeyeT, 3aMep AMaMETPOB U BHICOT JICPEBhLEB.

MarepuanbHO-1eHeKHasl OLEHKA AeJIIHKHU

[Tpu MaTepuanbHOI OlEHKE APEBOCTOS ACISTHKHU OMPEIEISIIOT ee: 001Iyto (So) 1
JKCILTYyaTallMOHHYIO (S,) MIIOIIAabs B TeKTapax; CpelHue AMAMETPhI, CPEIHUE BHICOTHI U pa3psabl
BBICOT 2JIEMEHTOB JIECA; TI0 TOPOJIaM U pa3psiaM BBICOT MOAOUPAIOT COOTBETCTBYIOIINE
COPTUMEHTHBIE TaOIHIIBI, C TOMOIIBI0 KOTOPBIX ONMPEAEIAIOT 3arac MpeIHa3HauYeHHbIX K pyOKe
JIEPEBHEB U BBIXOJ M3 HUX JEIOBOW JPEBECUHHI (IT0 KATETOPUSIM KPYITHOCTH ), 3armac JpoB U
OTXOJIOB U 3amac JIpeBECUHBI OCTABIISIEMBIX Ha JIEISTHKE CEMEHHUKOB; CPEIHHI 00beM XJIbICTa Ha
TICIISTHKE.

ToBapu3zanuio IpeBOCTOs IEITHKU BBIMOIHIIOT OTACIBHO 110 3JIEMEHTaM Jieca (ITopoaam)
MyTEeM COCTaBIICHUS BEOMOCTH MaTepHAIbHO-ICHE)KHOMN OLIEHKH. B cooTBeTcTBYIOMIMX Tpadax
BEJIOMOCTH MPUBOJST IO CTYIEHSIM TONIIUHBI JaHHBIE BBIX0J1a KPYITHOM, CpeiHEeN U MEJIKOU
JIEJIOBOM IPeBECHHBI U3 OOIIETO 3araca JPEBECHHBI IEJIOBBIX CTBOJIOB.

BbIxo/1 1€710BBIX COPTUMEHTOB IO CTYIIEHSM TOMIIMHGI (M;) ycTaHaBAMBAIOT MO (hopmMyIie

M; = ViN;Pi/100
rae Vi— 00beM 0HOTO cTBONA B Kope (M), Ni - YHCII0 IETOBBIX CTBOJIOB i-if CTYTIEHH TOJIIHHEL,
P;i — mporieHT BBIXOA JIENOBOM IPEBECHHBI (M3 COPTHMEHTHBIX TAOIHIT).
BbIxos IpoB 13 1€710BBIX CTBOJIOB IO CTYNEHSIM TONUINHBI (Mypil) ycTanaBnuBaiot o gpopmyie
Mpil = ViNiPpi/ 100
rae Pypi— Opo1eHT BhIxoJa APOB U3 JEIOBBIX CTBOJIOB 1-i CTYNEHU TOJIIMUHBI, ONPeIeIsieMbli U3
YCTaHOBJICHHOM paHee COPTUMEHTHOM TaOJIUIIBI.

BbIxoj 1poB 13 IPOBSIHBIX CTBOJIOB MO CTYMHEHSIM TOMIIUHBI (M pi2) BHIYHCISIOT 1O

bopmye
Mypi2 = 0,9ViN;

OOBbeM OTXOJIOB YCTaHABIMBAIOT KaK Pa3HOCTh MEXAy OOIIMM 3amacoM JIPEBECHHBI
JIEPEBHEB, MOAJIEKAIUX BHIPYOKE U JINKBUIAHBIM 3aIIaCOM.

JICHEe)KHYI0 OIEHKY JENISTHKH MPOW3BOJAT IMOCIE €€ MaTepHalIbHOM OIICHKH, PYKOBOJICTBYSIChH
MHHMMaIbHBIMHI CTaBKaMHM 3alM° IpeBecHHBI Ha KOPHIO.

Takcauusi M MaTepUATbHO-TE€HEKHAsl OIl€HKA JeJSHKH, NPOTAKCHPOBAHHOM
KPYTrOBbIMH pPeJIACKONMYeCKUMH IJI0IIAIKAMU

3ananuga:

W3yunth mopsaok paboT Mo TakcalM U MaTepUaJbHO-JCHEKHON OIIEHKE IENISHKH,
MPOTAKCUPOBAHHON KPYTOBBIMU PEIACKOMMYECKUMU TUTOIIAIKAMH.

YCTaHOBUTH MaTepHaNbHYI0 M JICHEXKHYIO OICHKY JIEISHKH, MPOTaKCUPOBAHHOM
MPOTAKCUPOBAHHON KPYTOBBIMU PEIACKOIMMHYECKUMH TUTOIIAIKAMH.

3anosHUATH OJ1aHK Ja00paTOpHOI PabOTHI.

Takcanus jiecocek MeTOI0M 3aKJIAKH KPYTOBBIX PeJIaCKONMUYECKHUX MI0MIAT0K
Takcarus 1ecocek METOIOM 3aKJIaJIKh KPYTOBBIX PEIACKOMUYECKUX IJIOMAA0K IPOU3BOJUTCS B
JIPEBOCTOSIX, TAE HET TyCTOr0 TOAPOCTa M TMOJJIeCKa, MPEMsITCTBYIONIET0 MPUMEHEHUIO
HOJIHOTOMEPOB MK Npu3M. KoianuecTBo KpyroBeIX IJIOMIAJA0K YCTaHABIMBAETCS B 3aBUCUMOCTHU
OT TUIOMIATU JIECOCEKU (IENSHKH), OAHOPOJHOCTH JIPEBOCTOSI M €ro IOJHOTHI (Tadu.§).
[Tpumeuanue /IBe mosoBUHHBIE IJIOUIAIKH IPUHUMAIOT 32 OJHY MOJIHYIO.

[Tnomaaky 3akaaabpIBAalOT PABHOMEPHO MO TJIOMIAIH JIECOCEKH (ACTSTHKH) Ha MPOI0TBHBIX
TPaHUYHBIX JMHUSIX U BHYTPEHHUX BU3Hpax. YUCIIO BUSUPOB U UX Pa3MeIleHUE IPUHUMAETCS B
3aBUCHUMOCTH OT IIMPUHBI JIECOCEKHU (ICTSTHKH) TaK K€, KaK U JUIS JICHT MepeyeTa.

Tabnuna 8. KonnyecTBO MOIHBIX KPYTOBBIX PETACKOMMYECKUX IUIOMAA0K, HE0OOX0IUMOE TSI
omnpeneneHus 3anaca ¢ TOYHOCThi0 £10%

Kareropus apeBocros IlonHnoTa IImomane, ra

3+5 | 6+10 | 1115 [ 16225 | >26
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JpeBocTol ONHOAPYCHBIE, YUCTHIE 0,9+-1,0 7 9 11 13 16
110 COCTaBY U OJHOPOJIHBIE IO 0,6+-0,8 9 12 15 18 22
MIOJIHOTE 0,3-+0,5 11 15 19 24 29
HpeBocToi 0qHOSpyCHBIE 0,9+-1,0 9 11 14 17 21
CMEIIIaHHbIE, OTHOCUTEIBHO 0,6+-0,8 11 14 18 22 27
OJHOPOJHBIE 1O cocTaBy U nojgHote | 0,3-+0,5 14 18 23 29 35
JpeBocTOl MHOTOSIpYCHBIE, 0,9+-1,0 11 14 18 22 27
pa3HOBO3PACTHBIE, C 0,6+-0,8 14 18 23 28 34
HEOJHOPOIHBIM COCTABOM U 0,3-+0,5 18 23 29 35 42
ITOJTHOTOM

Ha rpannyHbIX JUHUSAX 3aKJIJIbIBAIOTCS HE MOJIHBIE, a TOJBKO MOJOBUHHBIE TUIOLIAJKU.
Cpennee paccTosiHME MEXy LEHTpaMH IUIOMIAJ0K MPEeIBapUTENbHO OMpeesercs mno adpucy
JIeJICHUEM MPOTSHKEHHOCTU TPAaHUYHBIX JTUHUN U BHYTPEHHUX BU3UPOB HA YUCIIO MPUXOIAIIUXCS
Ha HUX IUIOW@AAOK C OKpyrieHneMm 10 10 M. LleHTpel MIomamok OTMEYaroTcs KOJIbIIIKAaMU
BbicoTor 0,5-0,7 M Han 3emieil. Ha BepxHell yacTH KOJIBINIKA MHIIETCS HOMEP KpPYroBOM
TIJIOIIAKH.

Jliist onipenienieHus MPoLIEHTa BBIXOAA JI€I0OBOM APEBECUHBI 10 MOPOJIaM YUET JIePEBbEB Ha
PEIacCKOIMYECKUX IIJIOMAAKAX MPOU3BOJUTCA C Pa3JEICHUEM MX MO KATEropusM TEXHUYECKOMN
TFOJIHOCTH, a JJIs ONpENEeNIeHUsT CPEAHEro AuameTpa HM3MEpsieTCs JUaMeTp Ha BBICOTE TPyAH
OJIHOTO CPEIHETO I KaKI0W MOpOJbI JepeBa (BIOMpPAEMOTO Ha Ija3) Ha KaXJA0W HEYCTHOU
romaake. s onpeneneHus: CpeIHUX BBICOT MPOU3BOJIUTCS U3MEPEHUE UAMETPOB HA BBICOTE
TPYJH U BBICOTHI IEPEBBEB TaK K€, KaK U MPHU CILIOIIHOM IIepeyeTe.

MartepuanbHasi M JeHEKHAsl OLEHKA JIECOCEKH, MPOTAKCHPOBAHHON KPYroBbIMH
PeJIaCKONMHYECKMMH II0IAKAMM

IIpn maTepuaJbHOM OLEHKE JIECOCEKH, IIPOTAKCUPOBAHHOW IO Meroay burrepnuxa,
pacyeTbl CYIIECTBEHHO YIPOIIAIOTCSI. B BEAOMOCTh MEPEHOCAT CYMMBI IUIONIAJEH CEYEHUU
JENOBBIX W JPOBSHBIX CTBOJOB (TMPU 3TOM aOCONIOTHAs TOJHOTA IONYICIOBBIX CTBOJIOB
pacnpenensercs momnojaM MeXay AETOBBIMU U JPOBSIHBIMU). Takke BBHIMUCHIBAIOTCS 3HAYCHUS
CPEIHEro AMaMeTpa U CPeAHEN BbICOTHI.

N3 cranmapTHO# TaOIUIIBI MMOJTHOT U 3aIacoB MO TOPOJAE U €€ CPEIHEH BBICOTE HAXOIAT
3HaueHue BuoBou BeicOTH (HF).

3amac JeI0BOM IpeBECHHbI Ha JIEISIHKE pacCUUTHIBAIOT MO popMyJIe:

M =G HF S
rAe S — 9KCIuTyaTalMOHHAas IUIOWAb ACIISIHKY, Ta;
Gy - cymMa mioiazieil monepeyHbiX CEYeHUM AeJI0OBBIX CTBOJIOB.
3anac CEMEHHUKOB YCTaHAaBIIMBAETCS TOJBKO ISl COCHBI IO MPOLEHTY 3araca, IpUXOoasaierocs
HAa CEMEHHBIE JIepeBbs (B cpeaHeM 8% OT 3araca JIe0BOU JPEBECHHBI).

OO0bemM 7eNoBOM JpeBeCHHBI Kk PyOKe - 3TO pa3HUIIA MEXKIy 3armacamu JIeJIOBOM
JIPEBECUHBI Ha JIETISTHKE M CEMEHHUKOB.

3amac JpoBSHBIX CTBOJIOB Ha JIEIsIHKE ONpeaenseTcs no ¢Gopmye:

M;p = Gy HF S
rAe S — SKCIUTyaTalMOHHAas IUIOWAAb ACIIIHKY, Ta;
Gyp - cymMMa IO MONEePEeYHbIX CEYEHUMN APOBIHBIX CTBOJIOB.

[lo ToBapHbIM TabnMIIaM ISl COOTBETCTBYIOLIETO Kjacca TOBApHOCTH, AMAMETpa H
BBICOTBHI OTBICKMBAIOT MPOLIEHTHl BHIXOJA JEIOBOM JAPEBECHHBI MO KATErOpUsIM KPYIMHOCTH.
CornacHo 3TUM NpolleHTaM OO 3amac Ha JeCOCeKe paclpeAesieTcs Mo KjaccaMm KPyMHOCTH.

OrnpeneneHre CTOMMOCTH Jieca Ha KOPHIO ITPOU3BOAMTCS TaK e, KaK U MPHU CIUIOLUTHOM
nepeyveTe.

JlaGoparopnoe 3ansaTue 8. Tema: Ilpupoct u xox pocra Hacaxknenni. Takcanus
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NMPHUPOCTA OTAEJIBHOIO JIepeBa

3aganus:

W3yunth knaccHPUKAIUIO MPUPOCTOB OTIACIBHOTO JepeBa M TOPSAOK BBIUMCICHHUS
MPOLIEHTOB MPUPOCTA.

BpruncnuTe TEKynii NEPUOIUYECKUN IIPUPOCT IO AUAMETPY .

Onpenenutb BEIMYHUHY CPEAHETO MEPHOIMYECKOr0 M CPEAHEro OOIIEero MpUpOCTOB IO
TUaMEeTpy, TJIOMIAN CEYCHUS U BBICOTE.

VY CTaHOBUTH BEJIMYMHY CPEIHEro MEPUOJUYECKOro MPUPOCTa MO 00beMy MO IPOCTON U
CIIOKHOU (hOpMyJIaM CPEIMHHOTO CEUCHHUS.

C momompo AMIUpUYECKUx (Gopmyin (MO cyMMe MPOIEHTOB MPUPOCTOB, MO CHOCOOY
[Muefinepa, mo crnocoOy Ilpecnepa) paccuutaTh MPOIEHT CPETHETO MEPUOAMUECKOTO PUPOCTA
o o0BeMy.

3anonHuTH OIaHK 1a00paTopHOM padoThI.

Knaccupukanusi npupocTon

Jliss  XapaKTepUCTHKU COCTOSIHMSI M HMHTEHCHBHOCTH pOCTa JepeBa HW3Y4arT €ro
MPUPOCTHI O PA3NUYHBIM TAKCAITMOHHBIM MOKA3aTEIsIM.

Ilpupocm odepesa (Z) - 3T0 yBelIMUEHUE €r0 MOKA3aTeNe 3a eAMHUILY BPEMEHH (TOJ, MEPUOL).
PaznuuaroT Texymmii (M3MepsieMblii) U CPETHHUH (BBIYUCIISIEMBIN ) TPUPOCTHI.

Texymmii IpupoCT B CBOIO OYepelb ACTUTCS Ha TOJUYHBINA, TEPUOJMUECKUI U OOIIN.
Texywuii 2oouunwtii npupocm (Z™) - 3T0 yBeJIIMUECHUE TAaKCAIIMOHHOTO IMOKa3aTes 32 OJNH
KaQJICHAPHBIN TOJI.

Texywuii nepuoouueckuii npupocm (Z™) - yBEIMYCHHE TaKCAI[MOHHOTO TIOKAa3aTels 3a
onpeeNEHHbIN nepuo/ (n JIeT) KU3HH JIepeBa.

Zm=T-t
roe T - TakcauMOHHBIA IOKa3aTeldb B KOHLE Iepuoja, t - TaKCAaUMOHHBIM IOKA3aTellb,
YCTaHOBJICHHBIN B Hayaje rnepuojia HabIoeHus.
Texywyuii o6uuii npupocm (Z'°)- 570 BeIUYMHA TAKCAIIMOHHOTO MTOKA3aTesl B MOMEHT €T0
HaAOJIFOIEHUS

7°=T

Cpeonuit nepuoouueckuit npupocm (Z°") - 370 CpenHsisi CKOPOCTb U3MEHEHHUS TaKCAITMOHHOTO
noKasaress 3a HaOIroaeMblil mepuon (n, Jier);
Z2"=(T-t)n,wm 2" =Z"/n
Cpeonuit oowuii npupocm (Z°°) 310 cpeHssi CKOPOCTh U3MEHEHUS TAKCAIIMOHHOTO MTOKa3aTeNs
3a BECh MIEPHO/T )KU3HU JepeBa (A, JeT):

Z°=T/A.

Bbiuncienne NpoueHTOB MPUPOCTA

B mpaktrke n€CHOro X03sMCTBa M JIECOBOJACTBEHHO-TAKCALIMOHHBIX HCCIICIOBAHUN IS
XapaKTepUCTHUKU U COIMOCTaBJIEHUS POCTAa pPA3IUYHBIX JIEPEBHEB, KpoMme aOCONIOTHBIX,
OTIPEICIISIOTCS OTHOCUTENBHBIE MOKA3aTeNIM YKa3aHHBIX BBIIIE MPUPOCTOB:

MPOLEHT TEKYIETro NepruoIUnYECKOro MpupocTa -
P™=100Z"/T,
MPOLEHT CPEAHEr0 MEPUOTUIECKOrO MPUPOCTa -
p="200 T-t
n T+t
MPOLEHT CPEAHETO OOIIEero MPUPOCTa -
P =100/A

[TpubnmkeHHbIe CIIOCOOBI ONPEAENCHUs MPOIICHTA CPETHETO MEPUOTUIECKOTO MTPUPOCTa
CTBOJIa IO 00BEMY MO>KHO BBITIOJIHUTH IO CIAEAYIOMUM (opMyiam:

a) M0 CyMMe MPOLIEHTOB MPUPOCTOB -
Py = Pg + Py, umu Py =2P4 + Py
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rae Pg, P4, Pn - mpoLeHTHl cpeqHuX NEpUOIUYECKUX IPUPOCTOB CTBOJIA COOTBETCTBEHHO IIO
IJIOIIA M CEYEHMS CTBOJIA HA BBICOTE IPY/IM, AMAMETPY Ha ITOM K€ BBICOTE U MO BBICOTE CTBOJIA;
0) o criocoOy Illneiinepa:
Pvet = _K

diszc
TJI€ C - YHMCJIO TOJUYHBIX CJIOEB B MOCIEAHEM CAaHTUMETPE paauyca CTBOJIAa Ha BbIcoTe 1,3 M;
di3 - muamerp Ha BeIicOTE 1,3 M;
K - xoaddunuent, onpenensronuii ”HTECHCUBHOCTh pOCTa JIepeBa B BBICOTY. M3meHsercs B
npeznenax ot 400 no 800. YcranasnuBaercs 1o popmyse

K=2002 + ---------—-- )

lgD-1gd
rie H u h - BBICOTHI cTBOIA JIepeBa, COOTBETCTBEHHO B KOHIIC M B HaJaJie Ieprojia HaO 0 ICHMS,
M; D u d - muamerpsl cTBoNa JepeBa Ha BBICOTE T'PYyJH COOTBETCTBEHHO B KOHIIE W Hadyale
nepuo/ia HaOIIOCHUS, CM.

Uucno TOAMYHBIX CJIOEB B TOCIEAHEM CAHTUMETPE pajuyca CTBOJIA OIpeIeseTcCs
HETIOCPEJICTBEHHBIM TOJICYETOM Ha cpe3e WK MyTéM 3amepa auameTpos (Di1,3) Ha BeICOTE TPy In
0e3 KOpbI B HACTOSIIIMI MOMEHT U n JieT Hazax (d3):

2n

Di3-dis
B) 110 OTHOCUTEIbHOMY aMeTpy R (cnoco0 Ilpecnepa)
- JUISl pacTyIIETo JepeBa:

200 RY — (R-1)Y
Pyt =

n RY+(R-1)
rae R - otHocuteneHbI quamerp aepesa. Onpenensercs, Kak Y4aCTHOE OT AEJIEHUs AMaMeTpa Ha
BbIcOoTE rpyau (1,3 M) Ha TEKyIIMA MEPUOANIECCKUIN TTPUPOCT TI0 TUAMETPY Ha STOM )K€ CCUCHUU:

R =D 3/Zq™
y — [OKa3arelb CTENEeHH, PaBHBII:
IgH - Igh
y=24 e
1gD1 3-1gdi 3

rae H u D13 - cooTBeTCTBEHHO BBIcOTa (M) M AMaMETp (CM) AepeBa Ha BeICOTe 1,3M B HaCTOSIIUN
MOMCHT BPCMCHU,
h u d 3 - aHaOTMYHBIE TaKCAIIMOHHBIC TTOKA3aTENH JIepeBa n JIET Ha3a/l.
- U1 CpyOJICHHOTO JiepeBa:
200 R*—(R-1)*
Pyt =

n R?>+(R-1)
rzae R - oTHocuTeNnbHBIN AraMeTp cpyOJIeHHOro JepeBa Ha MOJOBUHE ero JUIMHbL. Onpeaensercs
o ¢popmye:
R =Dos/ Zd™

rae Dos u Zd™ - COOTBETCTBEHHO AMAMETP M TEKYIIMA TMEPUOTUYESCKHUN MPUPOCT CTBOJA IO
AUaMCTPY Ha MOJIOBUHE €0 BbICOTHI.

YcTaHOBIICHHBIH MPUOMIKEHHBIMU  CITIOCOOAMHU  TIPOIIEHT TPHPOCTA, KaK IPABHIIO,
HCIIOJIB3YIOT TOJIBKO IIPU CPAaBHEHUH IIPUPOCTOB OTHAEILHBIX IEPEBLEB.
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JlabopaTopHoe 3ansitue 9. Tema: Takcanus jiecHoro gonaa.

3aganus:

Osznakomnenne ¢ marepuanamu A®DC, cocraBneHue ¢oroadprca KBaprana. 3HAKOMCTBO C
kapToukoil Takcanuu KT-95.

N3ydnTh mopaaok paboT Mo Takcaluu JecHoro (GoHua.

CocraBienue poroadpuca kpapraJja.

[Ipu mpoBeneHUH JECOMHBEHTAPU3ALMOHHBIX PA0OT B KaueCTBE TEXHUYECKONW OCHOBBI
UCTIONB3YIOTCSL MaTepuaiibl a3podoTocheMKH. A3po(OTOChEMKA NMPOBOAUTCS, KaK IPaBUIIO, 32
roJl 10 Hayaja JIeCOYCTPOUTENbHBIX paboT. B 00bEKTax HMHTEHCHBHOIO BEICHMS JIECHOTO
XO03sIMCTBA JIOMYCKAETCsl MCIOJIb30BaHUE a’3pO(OTOCHUMKOB, BBIIIOJHEHHBIX, CPOKOM He Ooee
TpeX JIeT Ha3aj, a B 00BbEKTaX C HIKCTCHCUBHBIM BEJICHUEM JIECHOTO XO3sicTBa - He Oojee MATH
JeT.

B 3aBucuMOCTH OT pa3pslOB JIECOYCTPOMCTBAa YCTAHABIMBAIOTCS CIEAYIONIME MAacIITaObl
aspocHUMKOB: I-II pazpsa- 1:10000; I pa3zpsm — 1:15000.

ABPOCHUMKH UCIOJIB3YIOT JJIA:

- cocTaBiieHHs (OTOAOPHCOB, ONTO3HABAHMS TPAHULI, TPOCEK, XOJAOBBIX JIMHHUH, TOMOTpadUIeCcKon
CUTYallU ¥ YETKOI'O OPUEHTUPOBAHUS B JIECY;

- KOHTYPHOTI'O 1 JIECOTAKCALIMOHHOTO IeIN(PUPOBAHUS.

Jlo BBIXO/a B JIEC TaKCaTOp COCTAaBIIAET Ha KaXIblld KkBaprtan (oroabpuc. Ha nunesoit
ctopoHe (oroabprca B rpaHunax pabodeil IUIONMAAM CHUMKA HAHOCSIT TPOCEKH, BU3HPHI,
TpaHUIIBl, KOHTYPHI TaKCAI[MOHHBIX BBIJIEIIOB, HOMepa KBapTajoB. Ha oOparHoOl cTopoHe
(doroabpuca HAHOCAT HPOKOJBl TBEPAO ONO3HAHHBIX OPUEHTHPOB M KOHTYPHBIX TOYEK C
ToyHOCTBIO + 0,2 MM. MIX 00BOAAT KPY>KKOM M YKa3bIBaIOT MPUBA3KH K HUM. Takke HAHOCST
IPOCEKH M BHM3HUPHI C yKa3aHUEM JIUHBI (B TOPU30HTAJIBHOM IPOJOKEHUU) U HAIPABICHUS
npomepa, OTMETKH NEepeceueH s YeTKUX TPaHMIl BBIJICJIOB C MMPOCEKaMU M BU3MpaMHM, MaciTad
a’pOCHUMKA.

Hcnonb3oBanne B  kayectBe (ortoabpuca ADC wuckimoyaer HEO0OXOAMMOCTb
MHCTPYMEHTAIbHON ChbEMKHU I'PaHUL KBapTaJIOB U BHYTPEHHEH CUTYaLHH.

IIpu onmcanuu B HaType KaxIpli Bbaen usydaroT no APC. OnpenensroT 4ucio U
MECTOINOJIOKEHNE ITyHKTOB TaKCallMM, IOCJI€ 4Yero MNPUCTYNArT K HAaTypHOM TaKcalluu Ha
KaX/10M U3 HUX. [IyHKTBI Takcalluu Ha CHUMKE OTMEYaroT MPoKoJioM U HoMmepoM. Ha oOpatHoii
CTOPOHE CTPEJIKaMH yKa3bIBalOT HAaIIPaBJIEHUE X0/1a OT BbIJIENa K BBIACTY.

Pe3ynpTaTsl onucaHuii Ha Ka)kJIOM ITyHKTE 3aHOCST B KapTOUKY TaKCall1H.

3anoJiHeHNe KapTOYKH TaKCALUH

Kaprouka Takcanuu sBISETCS OCHOBHBIM IIOJIEBBIM JIOKYMEHTOM M HCIOJB3YETCS B
nanpHedImeM Tpu  obpaborke Ha OBM s cocTaBieHHS  BBIXOJHBIX  JOKYMEHTOB
JeCOyCTpoiicTBa (TaKCAllMOHHbIE ONKMCAaHUS, CBEACHHM O JiecHOM (oHIE, BEIOMOCTb
IPOEKTHPYEMBIX JIECOX03HCTBEHHBIX MEPONPUATHH U JIp.).

Han paGounMm mosiem yka3bpIBaeTCsi HOMEp KBapTaia, JECHUYECTBA, IMYHKTA TaKCAIHH,
Ha3BaHUE U HANpaBJIEHUE X0/1a, & TAK)KE MPUBS3Ka.

3areM Mo KakJOMYy IyHKTY TaKCallMU B BBIJIEJIE 3aIIMCBHIBAIOT PE3YJIbTaThl U3MEPEHUH 110
aseMeHTaM Jieca. Pabouee mosie KapTOUKM COCTOMT M3 OTHENbHBIX OJOKOB M 0003HadaeTcs
OyKBaMu, TaHHBIC BHOCSTCS B 3alIM(POBAHHOM BH/IE.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHbBIX PABOT, PE®GEPATOB

8.1. lenb n 3a1a4m KypcoBoii padoThl

[lenpto KypcoBOM pabOTHI SBISETCS CAMOCTOATEIILHOE M3yYCHUE, YIITYOJICHHBIM aHAIHN3
JICCOTAKCAITUOHHBIX U JICCOYCTPOUTCIIbHBIX MATCPUATIOB (JIGCHI:IG PEriIaMCHTBI U T.H.).

KypcoBass paGora HampaBiieHa Ha pellleHHe MPAaKTUYECKUX 3HAHUM CTYJIEHTOB U Ha
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MPOBEJICHUE CUCTEMHOTO aHaIN3a OMPEACIEHHBIX aCTIEKTOB JIECOBEICHHUSI.

CTyneHThl BHIOMPAIOT TEMATUKY KypCOBOW pabOTHI M PETHUCTPUPYIOT Y IMPETIOIaBaTels.
Hayunsrii PYKOBOAMTEIND perinaMeHTUpyeT paboty 3aJaHHBIMU rapaMeTpamu:
MECTOHAXOXKJICHUEM yJacTKa JIECHOTO (hDOHJIA, €T0 TUIOMAAbI0, TPOAYKTUBHOCTBIO UM 00bEMOM
(3amacom) JIeCHOTO pecypca.

8.2. CocTaB M CTPpYKTYypa KypcoBOii padoThI

KypcoBas pabora wuccienoBaTenbCKO - pPAcCUETHOTO XapakTepa HallpaBlIeHHas Ha
yIIyOJIeHHBIH aHaIM3 JIECOTAKCAIMOHHBIX M JIECOYCTPOUTEIHHBIX MATEPUAJIOB, BKJIIOYACT
CIIEyIOIINE Pa3Aebl:

BBenenne (akTyasJlbHOCTh TEMbI, CTENEHb HW3YyUYEHHOCTH MPOOJIEMbl, BO3MO>KHOCTb
NPUMEHEHHUS PEe3yJIbTaTOB B MPAKTUKY OINpPEAEICHHON JIECHON TEPPUTOPHHN)

Teopernueckas 4acTh.

PacueTrnas yacth

Pesynbrarsl pacueToB

3aksroueHue (BBIBOABI U TIPEIIOKCHUS ).

CrnucoK UCIOIB30BAHHBIX HCTOUHUKOB.

[Tpunoxenust (kaprorpadudeckuii MaTepHrall, BEAOMOCTH U T. 11.).

O6bemM KypcoBor paboTel coctaBisier 25 — 35 medarHeix JucToB. KypcoBas paborta
JIOJKHA OBITh OTmeuaTaHa Ha Juctax (opmara A4. Teker MOKyMEHTa JODKEH HMETh
cnenyromue napamerpsl: mpudT — Times New Roman; pasmep — 14 myHKTOB; MEKCTPOUYHBII
MHTEpPBAJl — IMOJYTOPHBIH; NepBasi CTpOKa — OTCTyN Ha 1,25 c¢M; BbIpaBHMBAaHUE — IO LIUPHUHE.
[Tonst noKymMeHTa JOJKHBI UMETh CIEAYIOIIMEe apaMeTphl: BepxHee — 2,0 cMm; HuxkHee — 2,0 cM;
aesoe — 3 cMm; mpaBoe — 1,5 cm. CrpaHuisl paboOThl, 3a HUCKIIOYEHHUEM THUTYJIBHOTO JIMCTA,
JOJIKHBI OBITH IPOHYMEPOBAHBI.

8.3. [IpumepHasi TeMaTHKa KypPCOBBIX padoT
TEMA: Takcanusi Haca:KIeHHsl.
COJEPXAHHUE KYPCOBOM PABOTbBI
OI'VTIABJIEHUME
BBE/JIEHUE
1. TEOPETHYECKAS YACTb
1.1. Takcanus necoceqnoro (onma.

1.2. Pa3psiz BBICOT U €ro OnpeiesieHHE.
1.3. MarepuajibHO-/I€HEKHAs OLIEHKA JIECOCEK.

1.4. Onpenenenrie TakCalMOHHBIX TTOKa3aTeEH Ha JIETIsHE.
1.4.1. Tlonsartue u onpeneneHue Gopmbl APEBOCTOSI.

1.4.2. Onpenenenune coctaBa APEBOCTOS.

1.4.3. Onpenenenune Bo3pacta APEBOCTOS U Kilacca BO3pacTa.
1.4.4. V3MepeHue BBICOTBI M JHAMETpPa OTACIBHOTO JepeBa, NPUMEHsIEMbIC NPUOOPHl U
MHCTPYMEHTEL.

1.4.5. Onpenenenne CpeJHETO AUaMETPa JPEBOCTOSL.
1.4.6. Onpenenenuie cpefHEN BHICOTHI APEBOCTOSI.
1.4.7. Onpenenenue 3amnaca IpeBOCTOSI.

1.4.8. Onpenenenue cpegHEro 00beMa XJIbICTA.
1.4.9. Onpenenenne NOIHOTHI IPEBOCTOSI.

1.4.10. OnpeneneHre OOHUTETA HACAKICHUSI.

1.4.11. Onpenenenue kinacca TOBAPHOCTH.
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1.4.12. Onpenenenue cperHEro U TEKYIIEro FOAUYHOTO MPUPOCTa MO 3aracy. 3aKOHOMEPHOCTh
MEXK/Ty HUMH.

1. TeopeTuyeckas 4acThb

Hean pa3nesa — n3ydeHUe U 3aKpeIICHUE TEOPETUUECKUX 3HAHUH 110 BOIIPOCAM OIIPEIEICHUS U
M3MEPEHUS TaKCAIIMOHHBIX MOKa3aTesiel HacaKICHUSI.

B nanHOM pasnene HEOOXOIMMO OXapaKTEPH30BATh TAKCALMOHHBIC ITOKA3aTENIM HACAXKICHHS
(MoHsATHE, METOABl HMX OINpeieNieHus, CIocoObl M3MEPEHHUS, COBPEMEHHBIE WHCTPYMEHTHl W
npuOOpsl JUIsI M3MEPEHUsl JTaHHBIX MOKa3aTesel, OTPa3suTh C KaKOH LEeNbI0 ONpeAesIOTCS
JTAaHHBIE TIOKA3aTeIN ).

Heo6x0auMo W3y4uTh OKa3aTeNN U OCBETUTH BONIPOCHL, IO KOTOPHIM OYIyT MPOBOIUTHCS
pacyeTbl BO BTOPOM YacTH:

1.1. Takcamusi necocednoro ¢onnga. CrocoObl TakcallMM JIeCOCEK (CIJIOUIHOM Iepeyer,
JICHTOYHBIN NIEpeYeT, KPyroBble IIOMIA/IKH).

1.2. Pa3psiz BBICOT M €T0 OIpEEIeHNE

1.3. MarepuajibHO-I€HEKHAS OLIEHKA JIECOCEK

1.4. Onpenenenue TakCAIlIMOHHBIX MOKAa3aTeel Ha JIeIsHE:

1.4.1. [lonsatue u onpeneneHue GOPMBI IPEBOCTOS

1.4.2. Onpenenenue coctaBa ApeBOCTOS

1.4.3. Onpenenenre Bo3pacta JpeBOCTOS U Kjlacca Bo3pacTa

1.4.4. V3mepeHue BBICOTBI M JMAMETpa OTACIBHOTO JepeBa, MPUMEHSEMble NPUOOpPHI U
UHCTPYMEHTBHI.

1.4.5. Onpenenenue cpeJHETO IUaMETPa JPEBOCTOS

1.4.6. Onipenenenue cpelHei BHICOTHI IPEBOCTOSA

1.4.7. Onpenenenue 3anaca IpeBOCTOS

1.4.8. Onpenenenue cpeiHero o0ObemMa XJIbICTa

1.4.9. Onpenenenne NOIHOTHI IPEBOCTOS

1.4.10. Onpenenenre OOHUTETA HACAKICHUS

1.4.11. Onpenenenue kinacca TOBAPHOCTH.

1.4.12. OnpeneneHue cpeHETO U TEKYIIETO TOJUYHOTO MPUPOCTA MO 3anacy. 3aKOHOMEPHOCTh
MEXTy HAMH.

2. PACYHETHASA YACTDH

Leas pa3aena — npuoOpeTeHUEe YMEHHIM U MPAKTHUYECKUX HABBIKOB B ONPEACICHUN METO/I0B U
CIocoOOB TPOBEACHMSI TaKCalliM, TaKCAllMOHHBIX IOKa3zarene HacakaeHuil, o0beMOB U
CTOMMOCTHON OLIEHKHM 3arOoTOBJIEHHON IPEBECHHBI, BBISBICHMSI NMPOLYKTHUBHOCTU JIPEBOCTOEB;
nprOOpeTEeHNE HABBIKOB BEJICHHUS CAMOCTOATEIbHOU PabOThI.

3akmoueHue (BbIBOIbI)

C1coK UCNOTB30BaHHOM JTIUTEPATYPhI

3ananue As KypcoBoil paboThl. VicxoHbIe JaHHbIE WHANBUYaIbHbIC

9. HEPEYEHB BOITPOCOB K OK3AMEHY

1. ITonsiTue O JiecHOM Takcauuu. 3HAUEHUE JIECHOM TakcallMM M CBA3b €€ C JApYyTUMHU
JUCHUTIIIMHAMU.

2. CocraBieHre OCHOBHBIX JJOKYMEHTOB MHBEHTapU3aIMH JIECHOTO (poHa.

3. IlonsiTue o necocedyHoM (hoHAE U CIOCOOAX yyeTa OTIyCKaeMoro Jeca.

4.0mmOKu U3MEpeHuil, UX XapaKTepUCTHKA U CBOUCTBA.

5. ®opMa nonepevyHoro 1 MpoJI0JILHOIO CEYEHUS CTBOJIA.

6. ®u3ndecKue crnocoObl OnpeeieHus 00beMa CTBOJIA U €r0 YacTeH.

7 .CrepeomeTrpuueckue GHOpMyIbl UIsl ONpeaeieHns 00beMa CTBoJIa M ero yacteidl. dopmMyiibl

I'yGepa.
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8.CrepeomeTrpuueckre (OpMYIIBI 7S ONIpeIeTICHUs] 00beMa CTBOJIA U ero JacTeil. DopMyIibl
Cmanuana.

9. COer npeBecCHOTO CTBOJIA M €T0 BIUSHUE HA TOYHOCTH TAKCAIIHH.

10.Koadurmentsr popMbl IpeBECHOTO CTBOJIA.

11. Takcauusi COBOKYITHOCTEHN OTAEIBHBIX 1EPEBLEB.

12. IloHsTHE O HacAXKACHUU U €r0 KOMIIOHEHTAaX.

13. TakcauMOHHbBIE TPU3HAKH 3JIEMEHTA Jieca U HACAKICHUS.

14. IlpoucxoxaeHrne HaCaXKACHUS.

15. ®opma HacaxaeHUsI.

16. CoctaB HacaxxneHuss. DopmyIibl COCTaBa.

17. Bo3zpacrt, apeBoCTOSl.

18. Cpennuii tuaMeTp IPEBOCTOA.

19. CpenHsisg BbICOTaA APEBOCTOSI.

20. boHuTeT HacaXKIEHUIA.

21. IlonHoTa HacaxkaeHuil. Vi3mepeHnue noaHOTHI.

22. 3amnac IpeBoCTos.

23. ToBapHOCTb HACAKICHUMU.

24 XapaxkTepucTHKa MOJIPOCTa, MOAJIECKA U HATTOYBEHHOT'O MOKPOBA.

25.Tunsl J1eca ¥ TUIIBI JIECOPACTUTEIBHBIX YCIOBHIA.

26. Ilepeuer nepeBneB. [lepedyeTHas Be1OMOCTbD.

27. OnpeneneHue 3amnaca HaCaXICHUH 10 MOJIENbHBIM JiepeBbsiM. Criocod cpeHei Moienu.
28. OmnpezeneHne 3anaca HaCaXJICHHUH M0 MOJCIBHBIM JepeBbsiM. CTIOCOO CpeTHUX MOJIeTIEH,
B3SITHIX 10 CTYTICHSIM TOJIIIUHBI.

29. Omnpepenenne 3anaca ¢ MTOMOITBI0 MAaCCOBBIX OOBEMHBIX TAOJIHII.

30. OnpeneneHue 0ObEMOB XITBICTOB.

31. O0mume moHATHS O COPTUMEHTANNH Jieca. THauBH Ty anbHas ToIepeBHAs COPTUMEHTAITHS.
32. CopTumeHTanus jeca 110 MaTeprallaM packpsKeBKU MOJIENIBHBIX JEPEBbEB.

33. CopTumeHTAaIus jeca Mo MPOOHBIM TIIOIIAISIM.

34 CopTuMeHTAIHs Jieca ¢ MOMOIILI0 COPTUMEHTHBIX TAOJIHII.

35. CopTumeHTAaIus jeca ¢ IIOMOIIBI0 TOBAPHBIX TAOJIHUII.

36.Enunuiel n3mepenuil. TouHOCTh U3MEPEHNI IPUHATAS B TAKCALUU.

37.Takcaunonubsle u3Mepenus. Equnuiiel uamepenuii. THCTpyMeHTHI U IPHOOPHI.
38.CrocoObl M OCHOBaHUS pa3fefieHUs] TUIOMIAIU KBapTajlia HAa TAaKCAI[MOHHBIC BBIAEIBI M HX
TaKCallMOHHAs XapaKTepUCTHUKA.

39. Ilpupoct aepena.

40. ITpupoct HacaxACHUA.

41. Xon pocTta HacaXxaACHHUSL.

42. CpenHuil 1 TEKYIIUA MPUPOCT.

43. TTonstue o gecHoM (hOHJIE M €r0 MHBEHTAPU3aLUH.

44. AspodotocreMka 1 nemudprupoBaHue a3POCHUMKOB.

45. Paznienenue jeca Ha KBapTaJlbl.

46.0TBOJI JIECOCEK | MOJTOTOBUTEIBHBIE pa0OTHI K HEMY.

47. CrocoObl TakcalMy ¥ MaTepUAIbHOM OIIEHKH JIECOCEK.

48. JleHexxHas OIIEHKA JIECOCEK.

49. IlpoBepka paboOT MO OTBOAY M TaKCAIIMH JIECOCEK.

50. CocraBneHue JOKYMEHTAIIUH TI0 JIECOCEUHOMY (OHTY.

51. VHCTpYMEHTHI Al U3MEPEHUs JJIMHBI U TOJNIIMHBI CTBOJIOB CPYOJICHHBIX JEPEBHEB M HX
yacTeil. BimsHue ommOKu, MONMyIMIEHHOW MpH HM3MEPEHWUW JuaMeTpa CTBOJA, Ha TOYHOCTH
ompezeneHus: oobema.

52. Knaccuduxanus JeCHbIX MaTepHAIIOB.
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53.Takcauust KpyIJbIX JIECOMaTEPUATIOB.

54.Takcanus ApoB.

55.Takcanyst NUJIOMAaTEepUaoB.

56. Y4er KOoJIOThIX, TECAaHBIX, CTPOTaHbIX U JIYIIEHBIX JIECOMATEPHAJIOB.
57.Takcauus pacTyluX J€PEBLEB.

58. I3MepeHue TOIKHBI U BBICOTHI PacTYIIETO JepeBa.

59. UHcTpyMeHTHI 1151 ONIpeiesieHUsI BBICOTHI JIepeBbeB. BugoBoe uuco.

60. Onpenenenre BO3pacTa pacTyIlero AepeBna.

61. Onpenenenue oObeMa CTBOJIA PACTYIIETO JepeBa C TOMOIIBIO BUJIOBOTO YHCIIA.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Copep:xanue, TpeOOBaHHS, YCIOBHUS U MOPSIOK OPraHU3AINN CAMOCTOSITENILHON paboThI
oOyJaronuxcs ¢ yaeroM GopMbl 0O0yUeHHUs ONIPEACISIOTCS B COOTBETCTBUU C «Ilomoxennem o0
OpPTaHHU3aAIMN CAaMOCTOSITENILHOW pPa0OThl O0YYaIOIIUXCS», YTBEPKACHHBIM YUYEHBIM COBETOM
Val'V (mporokoa Ne8/268 ot 26.03.2019 r.).

®dopma 00yueHus — ouHas

HazBanue paznenoB u Tem Buna camocrositensHOM paboThI O6Bem dopma
B Yacax | KOHTPOJIS

1. Takcanus neca Kak e [IpopaboTka yueOHOTO MaTepuana ¢ 6 YCTHBIN
Hayka. OOBEKTHI JIECHOH | MCIOIB30BAHMEM PECYPCOB YUEOHO- omnpoc,
TaKCallUu. METOJINYECKOT0 U MH(OPMALIMOHHOTO

obecrniedeHus JUCIUTLINHEL,

e [loaroroBka K yCTHOMY OIIpOCY;

e [loaroroBka K HalMCaHUIO KypPCOBOM

paboTHI;

e [loaroroBka K cliaye SK3aMeHa
2. TakcauuoHHbIE e IIpopaboTka yueOHOro Marepuaa ¢ 6 YCTHBIi
W3MEPEHHUS U MCIOJIb30BAHUEM PECYPCOB yUEOHO- OIIpoc,
WHCTPYMEHTBI METOJINYECKOTO U MH(OPMALIMOHHOTO

obecrnieueHus JUCIUTLINHBL,

e [loaroroBka K yCTHOMY OIIpOCY;

e [loaroroBka K HalMCaHUIO KyPCOBOM

paboTsI;

e JlonroroBka K caye 9K3aMeHa
3.  Takcauums  crBona | e IIpopaboTka yueOHOro mMarepuana ¢ 6 YCTHBIN
CpyOJIEHHOrO JepeBa M | MCIOJIb30BAHUEM PECYPCOB YUEOHO- orpoc,
€ro 4acTem. METOOUYECKOT'O U I/IH(bopMauI/IOHHOFO PEIICHHUC

o0ecrniedeHuns JUCIUIINHBL, 3a1a4

e [loaroroBka K yCTHOMY OIIpOCY;

e [loaroroBka K HalMCaHUIO KyPCOBOM

paboTsI;

e JlonroroBka Kk caaye dK3aMeHa
4. Takcanus pacTymux e IIpopaboTka yueOHOro Marepuaa ¢ 6 YCTHBI
JIEPEBHEB U UX MCIOJIb30BAaHUEM PECYPCOB yUEOHO- OIIpoc,
COBOKYITHOCTEH. METOAMYECKOTO U MH(POPMAITHOHHOTO pelieHne

o0ecrneueHus JUCIHUILINHBL, 3a1aqy
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e [loaroroBka K yCTHOMY OIPOCY;

e [loaroroBka K HaNMMCAHUIO KYPCOBOM
paboTHI;

e [loaroToBka K ciaue SK3aMeHa

5. Takcaius HacaXKIeHUN

e IIpopaboTka yueOHOTO MaTepuaa c
MCIOJIb30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOTO U HH(POPMAITHOHHOTO
OGGCHG“IGHH}I JUCHUITIINHBI,

e [loaroroBka K yCTHOMY OIIPOCY;

e [loaroToBka K HAMMCAHUIO KYPCOBOM
paboTsI;

e [loaroToBka K caaue dK3aMeHa

6 YCTHBIN
orpoc,
peleHne
3amaqy

6. Takcarus JecHBIX
MaTepHuaoB.

e [IpopaboTka yueOHOrO MaTepHana ¢
UCTIOJIb30BAHUEM PECYPCOB yueOHO-
METOAMYECKOTO U MH(POPMAITHOHHOTO
o0ecrieueHNs AUCIUIIIINHBL;

e [loAroToBKa K YCTHOMY ONpPOCY;

e [loaroroBka K HalMCaHUIO KyPCOBO
paboTsI;

e [loaroToBka K caaye SK3aMeHa

6 YCTHBIN
orpoc

7. CopTUMEHTHAsI OLIEHKa
Jieca Ha KOPHIO.

e IIpopaboTka yueOHOTO MaTepuaa c
MCIOJI30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOTO U HH(POPMAITHOHHOTO
OGGCHG“IGHH}I JUCHUITIINHBI,

e [loarotoBka K yCTHOMY OIPOCY;

e [loaroToBka K TECTUPOBAHHIO

e [loaroroBka K HaNMMCAHUIO KYPCOBOM
paboTHI;

e [loaroToBka K ciaue SK3aMeHa

6 TECTUPOBaH
W€, YCTHBIN
orpoc

8. Ilpupoct m xox pocra
HACAXKJICHUM.

e [IpopaboTka yuyeOHOrO MaTepHana ¢
HCIOJIb30BAHUEM PECYPCOB yueOHO-
METOAMYECKOTO U MH(POPMAITHOHHOTO
o0ecrnieueHus JUCIUIINHBL,

e [loaroroBka K yCTHOMY OIIpOCY;

e [loaroroBka K TECTUPOBAHUIO

e [loaroroBka K HalMCaHUIO KyPCOBOM
paboTsI;

e [IloaroroBka K cliadye SK3aMeHa

6 TECTUPOBaH
ue, yCTHBIN
onpoc

9.Takcanusa JIECOCEYHOIO
dbonma.

e IIpopaboTka yueOHOTO MaTepuaa ¢
MCIOJIb30BAHUEM PECYPCOB yUEOHO-
METOAMYECKOTO U HH(POPMAITHOHHOTO
OGGCHG“IGHH}I JUCHUITIINHBI,

e [loarotoBka K yCTHOMY OIPOCY;

e [loaroroBka K HaMMCAHUIO KYPCOBOM
paboTHI;

e [loaroToBka K caye dK3aMeHa

6 TECTUPOBaH
W€, YCTHBIN
orpoc
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11.YYEBHO-METO/JUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYUEHHUE
JACHUIIIMHBI Takcamus ieca

a) Cnucoxk peKoMeHayeMoil JuTepaTypbl:

1. MunaeB B. H. Takcauus meca : y4eb. mocobue mis By30B mo Hampasi. 250300 -
"TexHOIIOTHA 1 000PYAOBAaHUE JIECO3aTOTOBUTENBHBIX U AEPEBO00OPa0ATHIBAIONINX MPOU3BOACTB"
/ MunaeB Banentun Hukomaesuuy, JI. JI. JleontseB, B. ®@. KoBszun; mox Hayd. pex. B. @.
Kosszuna. - Cankr-IletepOypr : Jlanp, 2016. - 240 c. : w.

2. MapteiHOB A.H. OCHOBBI JIECHOTO XO3SIiICTBA M TaKCALUA Jieca [DJIEKTPOHHBIN pecypc]
. yueObnoe mocobue / A.H. Maptsinos, E.C. Mensuukos, B.®. Kossizun, A.C. AHUKUH. —
OnektpoH. man. — Cankr-llerepOypr : Jlams, 2012. — 432 c¢. — Pexum poctyma:
https://e.lanbook.com/book/4548 .

3.Munaes B.H. Takcanus neca [DaekTpoHHBII pecypc]| : ydeOHOe mocobOue / B.H.
Mumnaes, JI.JI. Jleoutses, B.®. KossizuH. — Dnextpon. ngan. — Cankr-IletepOypr : Jlans, 2018.
— 240 ¢. — Pexxum gocryna: https://e.lanbook.com/book/103193

JAOTOJTHUTEIbHAS JTUTEPATYPA

1. Takcauwms neca. Xoxa pocra HacaxkaeHwuit : yueoHoe mocodue / U. C. Canpaukosa, T. C.
BopoOreBa, 3. 1. Harumos [u np.]. — ExarepunOypr : YIJITY, 2020. — 130 c. — ISBN 978-5-
94984-758-9. — Tekcr : sneKTpoHHSI // JIaHb : 3eKTpoHHO-OnOmmoTeynas cucrema. — URL:
https://e lanbook.com/book/157271

2 Kypmosuu, JI. E. TakcaumoHHBIII CHpaBOYHUK IO JIECHBIM pecypcam Poccum (3a
ucknrouenneM npesecunbl) / JI. E. Kypnosuu, B. H. Kocusin. — Iymkuno : Beepoccuiickuit
HAay4YHO-UCCIEA0BAaTENbCKIUI MHCTUTYT JIECOBOACTBA U MEXaHU3ALMU JECHOTO X034iicTBa, 2018.
— 282 ¢. — ISBN 978-5-94219-236-5. — TeKCT : 3JIeKTPOHHBII // DNeKTpOHHO-ONOIroTe HAas
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/93243.html

y4eOHO-MeToaHIecKast

1.ITapamonosa T. A. Takcamus sieca: yaeOHO-MeTOIMYECKUE YKa3aHUsA 111 1a00paTOpHBIX
3aHATHI OakanmaBpoB HampasieHus nmoarotoBku 35.03.01 Jlecnoe meno / T. A. IlapamoHOBa;
VYar'y, UMBudK, Dxon. dak. - Yuesaosek : Ynl'V, 2019. - 3arn. ¢ skpana; HeonmyOmukoBaHHBIH
pecypc. - OnektpoH. Tekcroble naH. (1 daitm : 716 KB). - TekcT : 3JI€eKTPOHHBIIA
http://lib.ulsu.ru/MegaPro/Download/MObject/6179

2. ITapamonoBa T. A. Taxcanus jeca: METOOMYECKUE yKa3aHUA IS CAaMOCTOSTEIbHOI
paboThI OakagaBpoOB MO HampasieHnto moarotoBku 35.03.01 JlecHoe nemo / T. A. TlapamoHoBa;
Yal'y, UMBu®K, Dxon. dak. - Yiesaosck : Yal'V, 2019. - 3arn. ¢ skpana; HeonyOnukoBaHHbIi
pecypc. - OmnektpoH. TekctoBele maH. (1 daitn : 531 KB). - Tekcrt : 31neKTpOHHBIN
http://lib.ulsu.ru/MegaPro/Download/MObject/61711.

3. ITapamonoBa T. A. Takcamus jmeca MeTOOMYECKHE yKa3aHUSA ULl CAMOCTOATEIbHON
paboTsl GakanaBpoB MO HampasiaeHHio noaroToBku 35.03.01 Jlecnoe neno / T. A. [TapamonoBa;
Yal'y, UMBu®K, Oxon. dak. - YiaesHosck : Yul'Y, 2019. - 3arn. ¢ skpana; HeommyOnnkoBaHHbII
pecypc. - OnektpoH. TekcroBbie naH. (1 daitnm : 531 KB). - TekcT : 3JI€KTPOHHBII
http://lib.ulsu.ru/MegaPro/Download/MObject/6171

CornacoBaHo:
/2
Hauanshuk otaena HB Yal'V [/ Okvuera UAJS  “ 55— 2022
Hoaskmocts corpy. ks vayunol Selanorexn O Aoznnc 313

0) mporpaMMHoe ofecneyeHue
1. Microsoft Office
2. OC Windows Professional
3. Antumnarunar BY3

®dopma A Crpanuma 37 u3 41



MHHHCTEPCTBO HAYKH U BBICIIEro 0Opa3oBaHus PO

o N ®dopma
VY bSHOBCKHI FOCYJapCTBEHHbIH YHUBEPCUTET

@ - PaGouast nporpamMma JUCIUIUIAHBL

IIpodeccuonanbHbie 6a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

1. DAeKTPOHHO-OHOTHOTEeUHbIE CHCTEMBI:

1.1. Hudposoii obpaszosarenbhbiil pecypc IPRsmart : anmekTpoHHO-0nbInoTeYHAs CrcTEMAa |
caiir / OO0 Kommanus «Ait [Tu Ap Menuay. - Caparos, [2022]. — URL: http://www.iprbookshop.ru.
— Pexum noctyna: Ans 3aperucTpup. nojiab3oBaTeneil. - TeKCT : 37IeKTPOHHBII.

1.2. O6pasosatensnas miatpopma FOPAUT : oGpasoBatenbHblii pecypc, IIeKTPOHHAS
oubmoteka : caiitr / OO0 DnextporHoe m3marensctBo FOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum mocTyma: s 3aperucTpup. mojib3oBareseil. - TeKCT : 3JeKTPOHHBIIL.

1.3. OBC Jlans : 3nekTpoHHO-OMOMMOTeYHast cuctema : caiit / OO0 DbC Jlanp. — CaHKT-
[etepoypr, [2022]. — URL: https://e.lanbook.com. — Pexmm moctyma: ams 3apeructpup.
nosb3oBareseil. — TeKkcT : 2IeKTpOHHBII.

1.4. 5BC Znanium.com : 371eKTpoHHO-OMOmoTeuHas cucrema : caiit / OOO 3HaHHyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pesxxum goctyma : 1yist 3aperucTpup. moabp30BaTeeii.
- Tekct : 3NeKTPOHHBIIL.

2. Koncyabtantllnwoc [DnexTpoHHBIT pecypc]: cmpaBodHas mpaBoBas cuctema. /OO0
«Koncynprant [Tarocy - DnekTpoH. naH. - Mocksa : Koncynprantllntoc, [2022].

3. ba3bl JaHHBIX NEPUOANYECKUX H3IAAHUN:

3.1. ba3a maHHBIX mepHommuecknx m3maHmii EastView : smekrporHBIE kypHamel / OO0
HUBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pesxum moctyna : myst
aBTOPU3. TTOIb30BaTeNeil. — TeKCT : 3MeKTPOHHBII.

3.2. eLIBRARY.RU: Hayunas snextpoHHas Oubmmoreka : caiit / OOO HayuHas
OnexktponHas budnnorexa. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyna : ams
aBTOpH3. NOJIb30BaTeeil. — TeKCT : 3MeKTPOHHBIT

3.3. Dnekrponnas Oubamoreka «UW3matemsckoro moma «I pebennukos» (Grebinnikon) :
anekTponHas Oudmuorexa / OO0 U] I'pebennnkoB. — Mocksa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : nmd aBTopu3. momb3oBateneil. — Tekct
SIEKTPOHHBIN.

4. @epepanbHasi rocyaapcTBeHHass HHpopmamuoHHass cucrtema «HaumonanbHas
3J1eKTPOHHAsI OMOJIHOTEKA» : dIeKTpoHHAsA onommoTeka : caiit / PI'BY PI'b. — Mocksa, [2022]. —

URL: https://u30.pdh. — Pesxum moctyma : ams monb3oBaTeneil HaydHOl OubOamoTekn. — Tekcrt :
AIEKTPOHHBII.

5. SMART Imagebase : Hay4Ho-uHpopmarmonHas 6a3a nanasix EBSCO // EBSCOhost :
[mopTau]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-

1a2{f8¢c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum moctyma : IS aBTOPH3.
noib3oBarteneil. — M3o0paxenne : 37eKTPOHHBIE.

6. ®enepanbHble HHPOPMALHOHHO-00PA30BATEIbHbIEC MOPTAbI:

6.1. ExnHOE OKHO mocTyma K 00pa3oBaTeIbHBIM pecypcaM : ¢penepanpHbiil moprar . — URL:
http://window.edu.ru/ . — TeKcT : 37€KTPOHHBII.

6.2. Poccniickoe obpa3osanue : ¢enepanbHbii mopran / yupeaurens PLAY «DULITO». —
URL: http://www.edu.ru. — TekcT : 31eKTPOHHBIIL.

7. O6pa3oBateabHble pecypesl Yal'y:

7.1. DnekTponHass OubmHoTedHas cuctemMa Ynl'V : Momymb «DIeKTpOHHAs OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «[ata Dxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTyma : IS IoJb30BaTenell HayuHoil 0nbmnorexku. — TeKCT : 3IeKTPOHHBII.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Aynutopun JUisi TIPOBEACHUSA JIEKUUH W CEMUHAPCKUX 3aHSATHH, UIsi MPOBEACHUS
TEKYIIET0 KOHTPOJII M TMPOMEKYTOYHOW aTTECTAllMH, TPYNIOBBIX U WHAUBHIYAIbHBIX
KOHCYJIbTAIUH.

AyIuTOpUHM YKOMIUIEKTOBAHBI CIIEUAIM3UPOBAaHHONW MeOenblo, y4eOHOM JOCKOMA.
Ayautopun Afis TpPOBEACHMs JEKUUN 00O0pYyI0OBaHbl MYJIbTUMEAUWHBIM 00OPYIOBaHHEM MJIs
npeaocTaBieHus MH(GOpMaIy OOJIBIION ay TUTOPUH.

[Tomemenust AJIs CaMOCTOSITEIPHOW pPabOThI OCHAIEHBI KOMITBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO MOJAKIIIOUEHHUsI K ceTu «MHTepHeT» M obecriedeHueM JOCTyIa K 3JIEKTPOHHOU
nH(pOpMaITMOHHO-00Pa30BaATENHHON Cpeie, EKTPOHHO-ONOIMOTEUHOMN CUCTEME.

13 CHEHUAJIBHBIE YCJIOBUS AJI51 OBYYAIOIUXCA C OT'PAHUYEHHBIMUA
BO3MOKHOCTSAMMU 3/10POBbS

B cinyuae HeoOXoguMoOCTH, OOydarolMMcA W3 4YMClIa JIML € OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsi (IO 3asBJICHUIO OOYyYaroIIerocsi) MOTYT MpeUIaratbCs OIHHU U3
CIIEAYIOUIMX BapUaHTOB BOCHPUATHS MHQOpMAIMM C YYE€TOM HUX HHIUBHUIYaJIbHBIX
NCUXO(PHU3UUECKUX 0COOEHHOCTEH:

— U1 JMI C HapylLIEHUSIMH 3pEHMs: B Ie4aTHOH (opMe yBEJIMYEHHBIM IHIPUPTOM; B
dopme BIIEeKTpOHHOTO JOKYMEHTa; B (opme ayauodaiiia (mepeBoa yueOHBIX MaTepuajoB B
ayauogopMmat); B nedyatHoW ¢opme Ha s3bike bpailnsd; MHIUBUAyallbHBIE KOHCYJBTAllUU C
NpUBJICUCHHEM THU(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYATIbHBIC 331aHUS M KOHCYJIbTALIUY;

— JAng JUIl ¢ HAapyUICHUsIMH Ccilyxa: B TeyaTHOH ¢Qopme; B Qopme 3IeKTpPOHHOTO
JOKYMEHTa; BUJeoMaTepHalbl ¢ CyOTUTPaMU; MHAMBUAYAJIbHbIE KOHCYJIBTALUH C IPUBIICUEHUEM
CYPZIOTIEpEBOIUNKA; WHANBUYaTbHbIC 3aJaHHUS U KOHCYJIbTAIUH;

— s JUI ¢ HapyLWEHWsIMU OIOPHO-ABUraTEIbHOIO ammapara: B Me4aTHOM ¢opme; B
dopMe DIEKTPOHHOrO TOKyMeHTa; B (opme aynuodaiina, WHAWBUAyAIbHBIE 3aJaHUS U
KOHCYJIbTaIUH.

B cirydae HE0O0X0IUMOCTH MCTIOJIb30BaHUS B yueOHOM nporuecce
YACTUYHO/UCKIIIOUUTENBHO JUCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUH, OpraHU3alysl
pabotsr IIIIC ¢ oOyuarommmucs ¢ OB3 u MHBaIMAaMU NpPEIyCMAaTPUBACTCS B DJICKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHON Cpefie C yYeTOM WX HHIWBUAYAIBHBIX MCUXO(PHU3UUYECKUX
ocobeHHOCTeH _ -

Pa3paboTunk e (it JOLIEHT T.A. [lapamonoBa
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[Ipunoxenue 1
B) IIpodeccuonasibubie 02361 JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE CHCTEMBI

1. DJIeKTPOHHO-0U0JIHOTEYHbIE CUCTEMBI:

1.1. Iudposoii obpazoBatenbHbi pecypc I[PRsmart : s1nexkTpoHHO-OMOIMOTEUHAS
cucremMa : caut / OOO Kommanus «Au Ilu Ap Memma». - CaparoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum moctyma: juis 3aperucTpup. mojib3oBaTeneid. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pazoBarenshas mwiatrhpopma FOPAMT : oGpasoBaTenbHbIl pecypc, dIeKTPOHHAs
6ubamorexa : caiit / 000 DrekrponHoe H3maTenbetBo «FOPAUTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctyna: Juist 3aperucTpup. nojiab3oBarenei. - TeKCT : 3JeKTPOHHBIH.

1.3. ba3a nannbpIx «32nexkTpoHHas oubnmoreka texaudeckoro BY3a (3bC «KoncynpTanT
CTYACHTa») : NEKTPOHHO-OMOMMoTeyHas cuctema : cailt / OO0 «llonmurexpecype». — Mockaa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum gocryma: mis
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. OBC Jlanp : snekTpoHHO-OMOMMOTeuHast cuctema : cat / OO0 DBbC «Jlanpy. —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum goctyma: ams 3aperucTpup.
nosib3oBaTenen. — TeKCT : 3JIEeKTPOHHBIM.

1.5. OBC Znanium.com : 53JeKTpOHHO-OMOMMoOTeyHass cucrema : cait / OOO
«3Haamym». - Mocksa, [2023]. - URL: http://znanium.com . — Pexum noctyma : mis
3apPETUCTPUP. MOJIb30BATENEH. - TEKCT : ANEKTPOHHBIN.

2. KoncyastantIlinwc [DnekTpoHHBIN pecypc]: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynbrant ITnrocy - DnektpoH. naH. - Mocksa : Koncynsrantllmoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: nayunas snektponHas OubOnuoreka : caiit / OOO «Hayunas
OnektponHas bubnumoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum mocrtyna :
JUIsL aBTOPHU3. TOJIb30BaTeNel. — TEKCT : 3JIEKTPOHHBII

3.2. DnextponHas 6muOmmoteka «M3marensckoro goma «I'pedernukoB» (Grebinnikon) :
anekTpoHHass Oubmumoreka / OOO W «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pesxum goctyna : Jyisi aBTOpHU3. MOJIh30BaTECH.
— Tekcr : 3JEeKTPOHHBIN.

4. @enepanbHasi rocyaapcrpeHHasi uHpopmamuoHHasi cucreMa «HanumoHanbHas
3J1eKTPOHHAs OUOIMOTeKay : dNeKTpoHHAsA OnbimoTeka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL: https://H36.pd. — Pexxum goctyna : 1is monbp3oBareneil HaydHo 6nbmnoTeku. — Tekcr :
JJIEKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : dbenepanbuplii moprai / yupenurenb OI'AY «OUL[TO».
— URL: http://www.edu.ru. — TekcT : 31e€KTpOHHBII.

6. DuexkTpoHHass OuOJmoTreyHas cucrema Yal'¥ : wmoaynb «OIEKTpOHHAS
Ooubmmorexa» ABUC  Mera-IIPO / OOO  «/lara DOxcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : ajis mosb3oBatesieii HaydHOH OMOINOTEKU. —
Texcr : 31eKTPOHHBIN.
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