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CEKIHSI No3
AKTYAJILHBIE ITPOBJIEMBI TEXHUYECKUX HAYK

HA COBPEMEHHOM 3TAIIE PABBUTHUSA
TEXHUKH U TEXHOJIOT Ui

[NPUMEHEHUE CUCTEMbI ADEM J1JI1 PABPABOTKH
KOHCTPYKTOPCKO-TEXHOJIOI' MYECKOM JOKYMEHT AL

Boiiko A.A. (KTM-161), Bupt A.D.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY

Pa3paboTka KOHCTPYKTOPCKOH M TEXHOJOTMYECKOH JTOKYMEHTAIMH
a TakK K€ pelleHrne BO3HUKAIOUINX 3aJiad BCErja OCTaBaJINUCh TPYIOEM-
KM TIPOLIECCOM, 3aHUMAFOIIIM MHOTO BPEMEHH H JPYTHX PECYPCOB.

[Nocnenaue HECKONBKO ACCATHIICTHN B MHUpPE JUIS TIOBBILIICHUE (-
(eKTUBHOCTH pa3pabOTKH TOKYMEHTAIIMH U COKPALEHHUs TIOATOTOBKU K
MPOU3BOJICTBY CTaJIH IMPUMEHSITHCS KOMIBIOTEPHBIE cUCTeMbl. CeroaHs
TaKAX CHCTEM OOJIbIIoe MHOXKECTBO. OTEUECTBEHHBIX CHUCTEM K€ Ha
PBIHKE IPOTPaMMHOr0 o0ecriedeHus] He Tak MHOTo. TeM He MeHee oTe-
YEeCTBEHHBIC IPOIYKTHI UMEIOT PsiJl BXKHBIX IPEUMYIIECTB!

- CTouMoOCTh MO CPaBHEHHUIO C MMIIOPTHBIMH aHaJOramMu OT 2 J0
10pa3 B MEHBIIIYyIO CTOPOHY.

- Bo3M0OXHOCTB UCTIONB30BaTh B 00OPOHHON MPOMBIIILIEHHOCTH.

- OHO M3 BaKHEHIINX MPEHMYIIECTB H3HAYAIBLHO CIIPOEKTUPOBAH-
Heix noxa Poccuiickue ECKJl u apyrue OCThl (B ToM umcie 6a3bl
CTaHJApPTHBIX 3JIEMEHTOB.

Onnoli u3 Takux cuctem, siBisierca cucrema ADEM, npenHasHa-
YeHHas AJIsl aBTOMATU3AMH PEIISHUs IPOEKTHBIX, KOHCTPYKTOPCKUX H
TEXHOJIOTMYECKHX 3aJad B o0yiacTH MammHocTpoeHus. Cucrema wc-
MOJb3yeTcsd B CIENYIOMMX O0NacTsIX: aBUAIIMOHHOW, aTOMHOM, a’po-
KOCMHYECKOM, MAallIMHOCTPOUTEIILHOM, AJIEKTPO- U IPUOOPOCTPOUTEIb-
Hoil u npyrux. Cucrema ADEM Taxke opreHTHpOBaHA Ha NMPOEKTHPO-
BaHUE U MPOHU3BOJCTBO CIOKHOW OCHACTKH, HHCTPYMEHTA, IITAMIIOB U
npecc-popm. Crucrema MOXKET OBITh MOJIE3HA CICIUAINCTAM 10 TEXHH-
YeCKOMY JIM3aiiHy, IepeBo00padOTKe, B CTPOUTENBLCTBE U apXUTEKTYpE.

OcHoBHbBIE 3a1a4H, pelIaeMble CUCTEMOI:

o IIpoexTupoBanue U3AEIUN;



O6BeMHOE U TIIOCKOE MOJIETTMPOBAHUE;

OdopmieHune yepTexeid U APYroil KOHCTPYKTOPCKOH TIOKyMeH-
Taluy;

[IpoekTrpoBaHue TEXPOLECCOB;

OdopmieHne TeXHOTOTHYECKON B COMTPOBOJUTENBHON JIOKY-
MEHTalUH;

IIporpammuposanue craHkos ¢ UIIY;

VYipasieHue apxuBaMu U IIPOEKTaMU;

OO6HOBIIeHNE HAKOIIJICHHBIX 3HAHMI;

YKpynHEHHOE TPYA0BOE HOPMHUPOBAHHUE;

VYipasieHue ClipaBOYHbIMU JJAHHBIMMU.

OO0mas xapakTepucTHKA CHCTeMbI

ADEM — unrerpupoBannas CAD/CAM/CAPP cucrema CKBO3HOTO
npoekTupoBaHus. KoHIeHTpaus 1 riy0oKasi HHTerpalysi HHCTPyMeH-
TOB JIsl pellIeHHs Pa3HOIMJIAHOBBIX 3a7]ad B OJHOM MPOTPaMMHOM TIPO-
JyKTE TO3BOJSIET OOBEIUHSATD YCHIIMS CIECIUAIUCTOB M 3HAYUTENHHO
COKpamaTh BpeMsi, TpedyemMoe Ha OATOTOBKY POU3BOACTBA.

Jns mpuMepa TOATOTOBKH TAaKOrO KOMIUIEKTa JOKYMEHTAallUd B
paMKax BBITyCKHOW paboTel ObiIo mpom3BeneHo 3D Monenmposanme
neranu u ee 3aroroBku ADEM CAD (puc. 1)
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Ha ocuose 3D moxenu B8 CAM Momyne CUCTEMBI BO3MOXKHO IOJIHO-
CTBIO Pa3paboTaTh TEXHOJOTHMYECKHH Mpomecc 0OpabOTKU 3aroTOBKH,
BBIOpaTh CTaHKH, MPUCTIOCOOIEHUS, PEXKYIIMHA U MEPUTEIbHBIA HHCT-
pymeHnT. CucTtema TO3BOJISIET TONHOCTBIO BH3YaIM3HPOBATh MPOIECC
00pabOTKH ¥ TOYYUTh YIPABIAIOUIYIO TIPOrpaMMy il 000pYA0BaHHS
c Ity Juisl Beex ornepauui (puc. 2 H puC. 3)

B ok K arl B e¥ | U, LY | I = (TR s

rmeE)

o,

o 15.03.05.01 1100 000Peaycrop]

Baromoea: C41532 10CT 141285

Jmorusecm npoLec MexaHACKOR 06patoTn OBosHaseHE:
01541 1IPOTPAMMHAR Wele UQ400

T2

it

m
dar

seprosce apsseposae
T #1Ppesa 22140271 BK6 [OCT 2659585
© Mecro ospatomn
3 wicrosoe apeseposame
& Coeprums oraepoma 112
Oroa
5 Conms aeroms
251 IPOTPAMINHAR VWiee UG0D
1. Yoramoims  saxpenms srorosey

Flrisme
g
{
&
EEEES

elfFFe
b

T @
=)
v

& [ b

Saromoma
Haxanonas Toua o6patonor
Besonacwas nossn

«

3 werace apescpasae
4 Cocprums oacpenen 102

5 vapesarue pesuios  orspern 1102

T 4 Meran 26290423 POMS 1OCT 1782772

ST B
§
H
{

e
§
i
i
g
B

03541 MIPOTPAMMHAR Wele UQ400
038141 KOHTPOM 90.2500.00.00.00, Cron npwemon kopryod

Puc. 2 - BH3yanH3auH${ Hpouecca 00paboTku B cpene ADEM
DEE v @deie RS 0P Q
g?ﬁiﬁu aa|&%‘>@l.@e®l@j@|%ﬂ@\nﬂ

310 npoexcra ) —
© & Deran: 15.03.05.01 [L00.000[Peryrop] (B2 9‘, | plent00010001 tmp — BrokroT
3aroToska; CY15-32 MOCT 141285 = ;o || OaiinMpaska ®opmar Bua Cnpaska
G- [ Tetonormeck# npowece MexaHmeckoi 06patomiur OfosHavesme Lc.M B | Fanxo003. ank
& @, 01541 MPOFPAMMHAR Wele UGA0D il L] | .
¥ 1. Yeranosums u saxpenims sarotosiy lef ﬁ“ | - T 10953 =
@ E, || N2 GO0 x+237 i
i 12X ¥ 55 o viesoo F
@;  Havaneras Touwa ofpaSoron & s et 2000
& Beoonacran noanua 1 £ 1| N5 so1 vroe00
g —— i N6 €00 x+13799 422900
= JdL 2. veprosoe Tpeseposatne NE NE GD!) x+a799 ¥+12900
T #1 Ppesa 22140271 BKE OCT 2659585 % o Gt
BN v x+3’99 ¥+12890
12 Mecro otpasonar =N NI1 ol 400
AL, 3. wcrosce peseposare NiZ GOO x+23799 ¥+3000
N13 GO1 Y+1
4. Cocpnm omepenia 112 N4 GOO x+1a799 Y+3000
=5 Omoa NL5 GO1 Y-
T @ | 0| tae c0 x+é;7§9 ¥+3000
B By 0251 MPOTPAMMHAR Wele UQA0D NLB GO0 %48798 ¥+3000
1. YETEHOBHTS 1 S3KPEATS SaroTOBKY v | Mg | w19 co1 v+0
S A N20 GOO X+3799 ¥+3000
NZ1 GOL Y+10
Hauaneras Touca opatomt %a N22 GOO X+23799 Y+10963

Besonacran nosuus N23 GO1 ¥+9900 F512

MrockocTs xonocTex 0108

b
ou
£
Z 2. wepriosoe thpesepoBaHie
L
&
%

3. wioTos0s GpesspoBarHe N27 Y+9900
NZB X+8799
4. Coeprums orazpemin 0102 N29 ¥112900
. Hapesarite peseOel 8 orsspeTiv 0102 N30 X+2000
F 54 Meranc 2625.0433 PEMS FOCT 1792772 NI1 603 x:3799 1412630 1+4000 3+10900
N32 GOL Y+
15 Mecro odpatonar N33 GOO x+23799 Y+2000
%) 6 Csepresmne omsepcun [14 N34 GO1 Y+1937
= NZ3 602 XiZ1E00 Y40 1421800 342000
®pesepoBaTs MNoCKOCTs YCTyMa Wyna 136 ot s
%) & Coepnenne omeponn [120 N37 Y-
2., 03501 MPOrPAMMHAR Wele UQ4DD z;g 51})3799
@ 03811 KOHTPOIs 90.2500.00.00.00, Cron npveri koprye) e v
Nd1 Y+3000
Nd2 %+3799
N43 Y-

+10
N44 GOO X%+35000 Y+35000
N45 GOO X%+4250 Y+11800 T2
N4G Y+1100 F527

Puc.3 — Cozganue ynpasistiomeii nporpammel st cranka YITY.
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CAPP — mozynb, MO3BONSAET OPOPMUTH TOKYMEHTAIMIO K JaHHOMY
npoekTy corinacHo ECK/I.

Jiis aBTOMaTm3anuu pa3pabOTKM TexHoiiorudd B cpeae ADEM
CAPP peannzoBaHa BO3MOKHOCTh aBTOMaTHUECKUX PAaCUETOB TaM, IIe
3TO BO3MOXKHO. [I[pOHOPMHPOBATH TEXHOIOTHYECKOE BpEMS, 3aOIHUTh
MapLIpyTHBIE KapThl H BCE 9TO B aBTOMATUYECKOM pexume. bonpmmm
MPEUMYIIECTBOM SIBJISIETCS BO3MOXKHOCTh BHOCHUTH M3MEHEHHs Ha JIIO-
OoM aTare pa3pabOTKH, YTO COKpAIllaeT BpeMs Ha MepepacdeT U u3Me-
HeHHs 0e3 HEOOXOJMMOCTH MPOU3BOIUTH OPOPMIIEHHE JOKYMEHTAIMH

3aHOBO.
Cnucok JMTepaTypsl:
1. Cene3nés B.A. OcHOBBI KoMIBIOTEpHOH Tpaduku u 3D MoxennpoBaHus (TeX-
HI4deckui pucyHok) [Ipakruxym. Bpsiack: n3n-Bo Bpstaekoro I'Y um. akan. WL.T. Tlet-
POBCKOTO.

COBPEMEHHBIE ITPUHIUITBI PASPABOTKHN
TEXHOJIOI' MYECKUX MTPOLIECCOB MEXAHUYECKOM
OBPABOTKH

Enpansuen B.A. (KTMC-192), Mopo3 B.1O.
Kamviwuncxu mexnonoeuueckuii uncmumym (unuan) Borel TY

CoBpeMeHHbIC MUPOBBIC TPEOOBAHUS MPOCKTUPOBAHUS TEXHOJIOTH-
YECKOI'0 MPOIecca PYKOBOJCTBYIOTCS TPEMSI OCHOBHBIMH IPUHITMIIAMHU:

1) TeXHHYECKHIH - TEXHOJIOIMYECKHH MPOIECC JODKEH IMOJHOCTBIO
obecrieunBaTh BBHIMOJHEHUE BceX TPeOOBaHMH pabodero veprexa u
TEXHUYECKUX YCIOBHI Ha U3rOTOBJICHUE JICTAIIH;

2) SKOHOMHUYECKHM - W3rOTOBJICHHME JETalld JOJDKHO BECTHUCH C
MUHUMAJIBHBIMY 3aTpaTaMy TPYyJia U U3CPKKaMH ITPOU3BOJICTRA;

3) opraHM3alMOHHBIA - JieTallb JOJDKHA W3rOTaBJIMBATBCS B
YCIIOBHSIX OpTraHHU3aINU MPOU3BOJICTBA, 00eCIIeunBaOIIUX
HauOoNIBIYI0 3 (HEKTUBHOCTS.

W3 HecKOJIbKUX BapHaHTOB TEXHOJIOTMYECKOT'O MPOIECCa MU3TOTOB-
JICHHSI OJTHOW M TOM JKe JeTau, PABHOIICHHBIX C IMO3UIUU TEXHUYECKO-
r'o MPUHIIKUIA, BRIOUPAIOT Hauboee A3(h(EKTUBHBIN BaPUAHT C MO3UIIUU
OpraHU3allMOHHON U SKOHOMHUYECKOUN BBITO/IBI.

TexHomornueckue pa3pabOTKU MO3BOJISAIOT BBIABUTH HEOOXOIHUMBIC
CpeICTBa MPOU3BOJICTBA JIJIsl BBIMYCKA M3JCIHN, TPYIOEMKOCTh U cede-

9



CTOMMOCTH U3TOTOBJICHUS U3/ICIHI.

[Ipu mpoeKTUpPOBAaHUM HOBBIX M PEKOHCTPYKIIMU CYIIECTBYIOIINX
3aBOJIOB Pa3pa0OTaHHBIC TEXHOJIOIMUYECKUE MPOIECCHI SBIISIFOTCS OCHO-
BOW MpPOEKTA.

Y CTaHOBJIEHO AECITh OCHOBHBIX JTAllOB MPOEKTUPOBAHUS TEXHOJIO-
TUYECKOr0 IpolLiecca.

1. AHanM3 UCXOOHBIX JaHHBIX JUIs pa3paboTKu
TEXHOJIOTMYECKOro mpoliecca.

Nzydarorcs cOOpOYHBIN YEPTEXK M3JACIHSI M pabOUYMil YepTex JieTa-
JIA; YCIIOBUS M3TOTOBIICHUS JETaTM WM DKCIUTyaTallid HW3JENUS;, MPOo-
rpaMma ¥ MHTEpPBaJl BPEMEHH BBHIMYCKa U3JIENUM; HAIMYUE WIH OTCYT-
CTBHE 000pYyIIOBaHUS, BO3MOXHOCTH MOJCPHH3AIMN 000pYI0BaHUS,
HallM4¥e MPOM3BOJACTBEHHBIX IUIOMAACH I pacIIMpEeHUs] MPOU3BOJ-
ctBa. OnpenensioTcss OpPraHU3alMOHHO-DKOHOMUYECKHE XapaKTepH-
CTHKH TIPOM3BOJICTBA: THII (CEPUITHOCTH), TAKT BBITYCKA M3JICIHUN U JIp.

2. BbI0Op neiCTBYIONIETO TUIIOBOTO, TPYIIIIOBOTO
TEXHOJIOTMYECKOro IMpoliecca UM NOUCK aHaJIora EAMHUYHOTO
TEXHOJIOTMYECKOro mpoliecca.

dopmMupyercss TEXHOJTOTMYECKUN KOA H3AETUsS IO TEXHOJIOTHYe-
ckomy kiaccudukaTopy. Ha OCHOBE TeXHOJIIOrMYeCKOro Koja JieTallb
OTHOCHUTCS K COOTBETCTBYIOIICH KIACCU(UKAIMOHHOW TpyIme, U K
JEHCTBYIOIIEMY THIIOBOMY, TPYIIIOBOMY WJIH €IUHUYHOMY TEXHOJOTHU-
YECKOMY IPOLIECCY, a €CIM TaKOH KiIacCu(DUKAIIMOHHOMN TPYIIILI HET, TO
pa3pabaThIBaCTCS SMUHUYHBIN TEXHOJIOTHYECKH MPOIIecC.

3. BbsIOOp MCXOQHOM 3aTOTOBKH U METOIOB €€ M3TOTOBJICHUSL.

OmpenenstoT BUA UCXOTHOW 3aroTOBKU (Hampumep, OTJIMBKU) BHI-
OMpaIOT METOJ] U3TOTOBJICHUS UCXOTHOW 3arOTOBKH U3 HECKOJIBKHUX Ba-
puaHToB (Hampumep, JuThe B [1I'D, MuThe B KOKWIIb, INThE B 000JI0U-
KOBBIE€ (DOPMBI) C PKOHOMHUYECKMM OOOCHOBAaHHEM BBIOPAHHOI'O BapH-
anTa. [IpoeKTHPYIOT YepTEeX MCXOMHON 3arOTOBKHM U TEXHOJIOTHMYSCKUM
MPOLECC MOJIYYEHHUS 3arOTOBKH B 3arOTOBUTEIBHOM 1IEXE.

4. BpIOOp TEXHOIOrHYECKUX 0a3.

TexHomornueckasi 6a3a - 3TO MOBEPXHOCTh, TUHUS WM TOYKA 3aro-
TOBKH, OPUEHTHPYIOIAs ee mpu 00paboTke Ha cTaHke. Hampumep, npu
00paboTKe KPBIIIKA Ha TOKAPHOM CTaHKE OHA 0a3upyercs B TPEXKY-
JIAYKOBOM CaMOI[CHTPHUPYIOIIEMCSI TTATPOHE 0 HAPY>KHOW IUIHHAPHU-
YECKOM MOBEPXHOCTH MEXKIY KyJIauKaMy H 0 TOPIY, YIUPAsCh B TOP-
LOBYIO MOBEPXHOCTHh KynadkoB. 1o kmaccupukatopy crnoco0oB 6azu-
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PpoOBaHUA BBI6I/IpaIOT TEXHOJIOI'MYCCKUEC 6331)1 1 OLICHUBAOT TOYHOCTH U
HaJCKHOCTb 6a3I/IpOBaHI/IH 10 MPOU3BOJUTCIIBHOCTU TEXHOJIOT'MYCCKOI'O
mporecca.

5. CocraBlieHHE TEXHOJIOTHYECKOr0 MapuIpyTa 00padboTKH.

Ilo JOKYMCHTAllM TUIIOBOI'O, I'PYIIIIOBOI'0 MJIHM CAUHUYHOI'O TEXHO-
JIOTUYECKOT0 TpOoIlecca ONMPEAeNsercs MOClIeA0BaTeIbHOCTh TEXHOIO-
TMUYECKUX Ofepanuii W MpeIBAPUTELHO BBIOMPACTCS COCTAB CPEACTB
TEXHOJOTMYECKOr0 OCHAIICHUA: 000pPYIOBAaHMUS, MPHUCIOCOOIECHUH |
MHCTPYMEHTa (PeXYIIEro, M3MEPUTEILHOTO U BCIIOMOTaTeNnbHOro). Ec-
JIN TI/IHOBOfI, prHHOBOﬁ WK aHaJor' CAMHUYHOI'O TCXHHUYCCKOI'o IIpo-
1ecca OTCYTCTBYET, TO pa3pabaThbiBaeTCs TEXHONOTHYECKHH MapIipyT
00pabOTKH MOBEPXHOCTEH JeTald Ha OCHOBAHMH BHIAa MCXOMIHOMN 3aro-
TOBKH, (DOPMBI, TOUHOCTH, IIEPOXOBATOCTH, TBEPAOCTU M APYTUX TPeE-
OoBaHui K 0OpabaThIBaeMBIM IOBEPXHOCTSIM Jjetaniell. Ilocnenopa-
TEIBHOCTh 00PA0OTKU MOBEPXHOCTEH BKIIFOUAET YESPHOBYIO 00pabOTKY
(ymaneHnue OCHOBHOM 4acTH MPHUITYCKA), YUCTOBYIO (MOJydYeHUE 3a/1aH-
HOI TOYHOCTU OOpabOTKM) M OTACIOYHYIO 00paboOTKy (HOCTHIKEHUE
3aIaHHOM IIIEPOXOBATOCTH).

6. Pa3paboTka TEXHOJIOIMYECKUX OMepaluii.

PaspabaTsIBaeTCs MM YTOUHSETCS MOCASIOBATEILHOCTE MIEPEX0I0B
- JacTe TEXHOIIOTHYECKON OIMEepaIliy, XapaKTepHU3yeMbIX MMOCTOSHCT-
BOM KCIIOJIb3YEMOI'0 MHCTPYMEHTA MPU 00pa0OTKEe MOBEPXHOCTH JIeTa-
JI1 WM 1Ipu cOopke m3genus. [Ipy mpoeKTHpOBaHMK OIEpalHii M0 Me-
Tony nuddepeHmanmy nepexo0B8, Korjaa ornepaius COCTOUT U3 MaJio-
ro 4mucjia TPOCTBIX IMEPEXOA0B, oOecrmeunBacrcs Oosblnas TMOKOCTh
IOpOU3BOACTBA, YTO BaXXHO IIPHU JaCTOU CMEHE BBIITYCKa€MbIX I/I3I[GJ'H/II7[.
Bonee mpocroe 0o0opymoBaHHE M OCHACTKAa CIIOCOOCTBYIOT COKpallle-
HHUIO CPOKOB IMOATOTOBKH IIPOM3BOACTBA HOBEBIX I/I3[[€III/II\/‘I. PaccunTtni-
BArOTCA IMPOMCKYTOYHBIC IIPUITYCKH, YCTaHABJIMBAIOTCA TCXHOJIOTHYC-
CKHEC JOIIYCKHM H IPCACIBbHBIC pasMEpbl 3aroTOBKH IIO TEXHOJIOI'MYeEC-
CKUM repexojaM. PaccunTeiBaroTcs peskumbl 00padoTku. OKoHYATEb-
HO BBIOMPAIOTCS CPEICTBA TEXHOIOTHUECKOT'O OCHAIIIEHHS, a TAKXKe Me-
XaHnU3alluyu U aBTOMAaTHU3alllUu 3JIEMEHTOB IIPOIECCa U BHYTPHUIICXOBOI'O
TPAaHCIIOPTUPOBAHHSL.

7. HopMupoBaHHE TEXHOJIOTHUYECKOr0 Tporecca. PaccuntriBaroTCst
HOPMBI BpeMEHHU M pacxopa matepuasia. OOOCHOBBIBaETCS Mpodeccus
WCIIOJTHUTENS M ONPeeisieTcs pa3psia pador.

8. OmnpeneneHue TpeOOBAHMI TEXHUKHA OS30ITACHOCTH.
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YcraHaBimBalTCs TPeOOBaHUS 0€30MTaCHOCTU U MPOU3BOACTBEHHOM
CaHUTApHH B YCIOBHUAX MPOM3BOACTBA (IIyM, BUOpaIK M T. 1I.) Ha OC-
noBanuu CucreMsl crangapToB Oezomacuoctu Tpyaa (CCBT) u mmHcT-
PYKIHUH M0 TeXHHKE 0€30IacHOCTH M MPOM3BOACTBEHHON CaHUTAPHH.
PaspabatbiBatoTcsi TpeOOBaHUWs, BBIOUPAOTCS METOJIbI U CPEACTBA
obecriedeHHs1 yCTONYMBOCTH MIPUPOTHON CPEIbI.

9. Pacuer sxoHOMHYECKOH d(H(HEKTHBHOCTH TEXHOJIOTHYECKHX IMPO-
LIECCOB.

BreiOupaercs onTHMalibHBIA BapHaHT TEXHOJOTHYECKOTrO IMpoIecca
Y3 HECKOJNBKMX aHaOTWYHBIX. Ha OCHOBEe METONMKH pacuera IKOHO-
MUYECKOH 3P PEKTHBHOCTH.

10.0dopMiIeHHE TEXHOIOTMYECKOTO TIpoIlecca.

[IpousBoautcs opopMacHHE M HOPMOKOHTPOJb TEXHOJIOTHYESCKOM
JOKYMEHTallMK Ha OcHOBe TpeOoBauuii cranmaptoB ECT/I, a Taxxke
COTJIACOBaHHUE JOKYMEHTAIMK CO BCEMH 3aUHTEPECOBAHHBIMHU CITyKOa-
MH U €€ YTBEpPKJCHHUE.

[IpunepxuBasich JaHHBIX DTAlOB IMPOCKTHPOBAHMS TEXHOJIOTHYC-
CKUX IMPOIECCOB, BO3MOXKHO JIOCTHIKEHUE BBICOKOA((EKTUBHOTO YPOB-
HS IPOU3BOJICTBA.

CHHCOK JIUTePaTyphbl:

1. N.I1.®unonoB u ap. [IpoekTrpoBaHue TEXHOIOTHUYECKUX MPOLECCOB B MAIIMHO-

crpoernu — MuHck: YII «TexnompunaTy, 2003. — 910 c.

2. A.B.MuxaiinoB u ap. OCHOBBI IPOCKTHPOBAHUE TEXHOJOIMYECKUX MPOIIECCOB
MAaIIHOCTPOUTENBHEIX Mpon3BoacTB — Craperit Ockom: THT, 2010. — 336 c.
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JIETAIOILIUI ITATPYJIb

Jlomaea O.A. (UTIITnY, rp. 4-21.02), Aunuena U.II.
T'RIIOY «Yatikosckuil mexHuKym npOMbLULLIEHHBIX MEXHOL02UU U

VYIPAGTIeHUSY
Ten./thaxc: (34241) 3-55-31; E-mail: chiptu.chaik@chtptu.ru

Hanexxnocts  (YHKIMOHHPOBAHHS Tra30TPAHCIOPTHOM CHUCTEMBI
«[a3nmpomay obecrieunBaerTcs Onarogapst BHEAPEHUIO ITPOTPECCUBHBIX
METOJ/IOB JTUArHOCTUKH, CBOEBPEMEHHOMY IPOBEIICHUIO KAITUTAIBHOTO
PEMOHTA U TUIAHOBO-TIPEAYIPEAUTEIBHBIX paldoT, a TAKKE TEXHUIECKOS
obcayxuBanue MI'.

B YaiikoBCKOM JMHEWHOM MPOU3BOJICTBEHHOM YIPABICHUU Maru-
cTpaibHbIX razonpoBonoB (UJIITY MI') mMepornpusTus mo TeXHHYECKO-
My obcnyxuBanuo JIH MIT ocyriecTBiser moapasacieHHe JTUHEHHO-
skcmTyaTaipontas ciayx6a (JIDC). s obecrieueHuss 6e30MacHOCTH,
0e3aBapuifHOCTH, HAJAESKHOCTH M IoJroBednoctd MI HeoOXoammo
CBOCBPEMEHHO, KAU€CTBEHHO MTPOBOJUTH KOHTPOJIL TPACChl HA HATUYNE
yTeueK, HapYIICHUs] OXPaHHOM 30HBI M JAPYTUX OTKIOHEHUU, KOTOphIE
BO3MOYKHO BBIIBHTH Ooiiee 3(p(PeKTHUBHO U MOOHIBHO C IIOMOIIBIO Oec-
MMUJIOTHOTO JieTaTenbHOro anmapata ZALA 421-16E.

Lenb: uccrnenoBaTh BO3MOXXHOCTH OCCIMJIOTHBIX JICTATENILHBIX all-
napatoB (BIIJTIA) ZALA 421-16E B Yaiikosckom JIITY MI'.

3agaun:

1. TlpoaHanu3upoBaTh HAYYHYIO HH(POPMAIKIO IO JaHHOH TEME.

2. IlpoBecTH CpaBHUTENBHBIM aHAJIU3 CIOCOOOB MATPYIMPOBAHUS
tpaccel MI', obcmyxuBaembix JIITY MI'.

3. YcranoButh criekTp Bo3mokHocTel BITJIA ZALA 421-16E.

4. Onpenenutb 3KOHOMHUYECKYI0 3((EKTUBHOCTh HCIHOIB30BAHUS
BILIJTA ZALA 421-16E.

5. YCTaHOBUTH NPEUMYIIECTBA M HEIOCTATKH MATPYIUPOBAHUS C
nomortisio ZALA 421-16E.

OaHUM M3 BaKHEHIIUX CTPYKTYpPHBIX mojapasaeneHuit YJIITY MI,
spisiercst cnyx0a JI9C, koropas skcrutyatupyer 870,29 kM rasompo-
BOJIOB.

OcHoBHOI1 3aiaueii ciyx0br JIDC sBnsiercst odecrieueHue oecriepe-
0OITHOM 3KCIUTyaTalliu, OPraHnu3alus ¥ MPOBEICHUE TEXHUIECKOro 00-
CIIy’KUBaHUS U BCEX BUJOB PEMOHTA JIMHEHHOM YaCTH MaruCTPaIbHBIX
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ra3onpoBOIOB, OTBOJIOB, CO BCEMU COOPY)KCHUSMHU Ha HUX, U Ta3opac-
NpeaCIMTCIbHBIX CTaH].[PIfI.

JluneiiHas 3KCIUTyaTallMOHHAs CIy»)0a OCYIIECTBIIAECT KOHTPOJIb CO-
CTOSIHUA TpacChl U OXPaHHOW 30HBI NaTpyiupoBanuem. [Ipu marpynu-
poBanuu obecneunBaeTcs > (eKTHBHOE HAOIIOACHHE 3a OXPaHHOU
30HOM JKCIUTYaTHPYEMBIX Ta30IPOBOJIOB, CBOCBPEMEHHOE MpPECeUeHIe
BBISIBJICHHBIX HapymeHI/Iﬁ " onI€paTUBHAs JJOKaJIU3alusa O6Hapy)KeHHLIX
aBapuii. [laTpynupoBaHue MPOBOAUTCS PETYIAPHO 2 pasa B HEACHO. [2]

B nmanHoO¥ paboTe MPOBEICHO HCCIICAOBAHUE JBYX CIIOCOOOB BO3-
JIYIIHOTO MaTpyJIupoBaHMs: BepTonérom MUM-8 u OecriuaoTHBIM jera-
TenpHBIM ammapatom ZALA 421-16E.

BozaymiHoe marpyiaupoBaHUE OCYIIECTBISETCS C WCIOIb30BaHUEM
Bepronera MMU-8. 3oHa oOCHyXKMBaHWS OJHHM BEPTOJET TPACChl
YJIITY MI cocraBnser B cpeqaeM 717,6 kM.

[lpu opraHu3anyu BO3IYIIHOIO NATPYJUPOBAaHUS HA BEPTOJIETaX
Mu-8 obecreunBaercss KOMIUISKTAIMs BepTojieTa 00OpyIOBaHUEM U
CHApsDKCHHMEM, IPeIycMOTpeHHBIM "THIOBBIM TaOejieM OCHAICHHUS
BepTosniera Mu-8 TeXHUYECKHMMU CpPeCTBaMH JUIsl ATPyJIUPOBAHUS Ta-
30IMPOBOJIOB W JIOKAJH3aIUK aBapuii». [3]

BoznymHoe marpyiaupoBaHHME —OCYIIECTBISETCS — MATPYJIbHBIMU
TpyInamMy BU3YalbHOIO U HHCTPYMEHTAIBHOTO HAOMIONCHHS B COCTaBE
5-6 4enoBeK.

PanponansHBIMU TIapaMeTpaMu TI0JIETa BEPTOJICTOB MPHU MATPYJIH-
POBAHUHU ra30MPOBOIOB SBIISIOTCA: CKOPOcTh - 100 - 120 kM/4; BBICOTA
- 100 - 120 m; B3nerHas Macca — 13 T; mampHOCTH mosiera- 800 KM.

Ces3b Oopronepatopa ¢ mgucnerdepom JIIITYMI™ ocymiectsisiercs ¢
HCIIOJIB30BAHUEM CPCIACTB CBA3M, BXOIAIIMX B KOMIIJIICKT OCHAIICHUSA
Bepronera. [3] Oxun nérHbii yac ooxoautcs oT 80 o 100 ThicsSY pyd-
JIeH.

Crnoco0 matpynupoBanus Tpaccel MIT ¢ moMoipio BepToiéra MU-8
Ha CeI‘OZ[H)IH_[HI/II\/‘I JACHDb BBITCCHACTCA MAaTPYJIMPOBAHUEM HOBBIM, 60.]166
a¢dexruBHbIM 1 Oe3onacHbiM BC BITJIA ZALA 421-16E.

TakTuko-Texuuueckue xapakrepuctuku ZALA 421-16E: makcu-
MalbHasg AanbHOCTH ympasienus BIIJIA mo paanokanany - HE MeHee
100 xm; ckopocth 65-110 km/u; BeicoTa mosiéra 300-3000 m; mpomgoI-
JKUTEBHOCTD TOjIeTa - He MeHee 320 MUHYT, BO3AYIIHOE HAOII0IeHHE
B M000e BpeMs CYTOK Ha ymajeHuu A0 50 kM, mepefaBas BHICOH300-
paxeHue B pexume peanpHoro BpeMmeHH, BIIJIA mosBomsier ompene-
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JIATh KOOPAMHATHI I[ENM U OMEPATUBHO MPUHUMATH PEIICHHS MO KOp-
PEKTUPOBKE JICHCTBUI HA3eMHBIX CIYXk0; BCTpOCHHBIH Moayib AC 1o-
3BOJISICT B aBTOMATUYECKOM PEKHME BECTH HAOJIOJICHUE 32 CTATUYHBI-
MU ¥ TIOABHKHBIMH oObekTamu. [Ipu orcyrcruu curnana CHC — mpo-
JIOJDKUT BBITIOJTHEHHE 3aaHHUSL.

IIpumenenue nanHpIX TUIOB BJIC mM0O3BOIsSET OCYIIECTBIISTH MOHU-
TOPUHT TPYOOIPOBOAOB B CJIOXKHBIX MOTOAHBIX YCIOBHUSIX M TPYIHO-
JIOCTYIIHBIX pailoHaXx.

EsxemecsuHbIi 00bEM MOHHMTOPHHTA TPYOOIPOBOAOB COCTABHT OT
9,5 mo 11,5 000 kM / mecsir.

Lenepas narpyska ZALA 421-16E: cucrema oOHapyXeHHS MeTaHa
«JJIC-JIA» paspaborku AQO «Ilepram-MHXHHHPUHDY» COCTOUT M3 OII-
TUYECKOTO M 3JICKTPOHHOr0 0J1I0KkoB. DYyHKIMOHAJIbHAS CXeMa OITHYe-
CKOI CHCTEMBI IPUBEACHA HAa PUCYHKE 1.

MenTus

KoHTpon1pyembii
\ l | 06BEKT

a 1
i

I 1
I R !
s R 1 !

| o aen:

Peneprea canan

ONTHYECKUIH BRIOK

Puc. 1 - OyHknmoHambHas cxeMa ONTHYECKOro OoKa:
1- m3nyuenue JIJ1, 2- 00bEKTUB, 3- CBETOACIIUTEID, 4- 00BEKT, 5- MPUEMHOE 3epKa-
10, 6,9- hoTonpUeMHHUK, 7- JIMH3a PEIICPHOTO KaHala, 8- KIOBET ¢ MeTaHoM, 10- onTh-
YeCKUH QIIIBTP

Wznyuenne AJ1 (1) xommumupyercs o0ObeKTHBOM (2) U HampaBiseT-
cs Ha Tomorpaduueckuii 00bekT (4). YacTh M3ITydeHUs, PacCeTHHOTO
00beKTOM (4), TIoIajaeT Ha MPUEMHOE 3epKaiio nmpudopa (5) u Gpokycu-
pyercs Ha (GoTonpueMHHK (6), IPOXOas 4Yepe3 ONTUYECKHH (GHILTP
(10). Ilepeuncnennble >aeMeHTHI 00pa3ylOT aHAIMTUYECKUI KaHAl U3-
Mepenuit. Yacth usnyuenus 1JI npu momorum cBeroxenutens (3) OTBO-
JUTCSL B pPeriepHBbIN KaHal. PenepHbI KaHan BKIIOYaeT B ceOs JIMH3Y
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(7), xtoBery ¢ metanoM (8) u GoronpreMurk (9). oronpreMHuku (6 u
9) coOpaHbl B €MHOM MOJYJIE C MPEAYCHIHTEIIMHA (DOTOTOKA JUTsl Ka-
KJIOTO M3 KaHAJIOB.

AHaJIOrOBbIC CHTHAJIBI aHAJIUTUYECKOTO U PEIEPHOro KaHaia orudg-
POBBIBAIOTCS U 00pabaThIBAIOTCS DIIEKTPOHHBIM OJIOKOM (Ha puc.l He
rokasan). OOMeH JaHHBIMM MEXKIY MOJEeTHbIM KoHTpouiepoM BBC u
CUCTEMOI OOHapyXeHHsI YTEUeK MeTaHa OCYIICCTBIISCTCS IO IU(pO-
BoMy uHTepdeiicy. Mudopmaius 00 oOHapyKEHHBIX yTeUKaX 3aHOCHT-
Csl B OINIEPATUBHBIN apXUB C MPUBI3KOM K KOOPJAMHATAM MECTHOCTH JIJIst
II0CJIE MTOJIETHOM 00pabOTKN JaHHBIX.

[ToMuMO TATPyIUPOBAHHS Ta30IIPOBOAOB APOHBI MO3BOJISIOT MOHH-
TOPUTH XOJI CTPOUTEIBHBIX U PEMOHTHBIX PabOT B peabHOM BPEMEHHU.

JIIst CHYDKEHHUS 3aTpaT M BHEIPSHHUS COBPEMEHHBIX HHU(DPOBBIX CHC-
TeM KOHTPOJIS 32 TEXHHYECKHM COCTOSHHEM ra30mpoBoaoB «I a3mpom»
MOJIHOCTBIO MOJICPHU3UPOBAT MEXaHU3M BU3YaJIbHOTO KOHTPOJIS Ta30-
MIPOBOJIOR.

CTOMMOCTD apeH/Ibl OJTHOTO JIHS BEPTOJIETA C IKUIIAKEM COCTaBIISET
yyTh 00jiee OAHOr0 MUJUIMOHA pyOiei. becmnnoTHUK 00XOIUTCSA B Ue-
TBIpE pa3a jerreBie. Hago yduThIBaTh, YTO Y BEPTOJETOB BBIIIE CKO-
POCTh MATPYJIMPOBAHMSI U 32 JICHb OHU MOTYT OOJIETETh OOJBIIYIO TII0-
/b WM TPOTSHKEHHOCTh Ta30MPOBOja JIaXe ¢ YYETOM TOro, 4TO Ha
aBHMAIaTPyJNPOBAHKE Ta30IIPOBOJA OJMHAKOBOW IJIHMHBI OCCIUIOTHHUK
TpaTUT OOJbIIE BPEMEHH M3-3a €r0 MEHbIIeH CKopocTH mosera. Mc-
MOJIb30BaHUE OCCIIMJIOTHUKOB OOXOJUTCS JICIICBJIE MOJICTOB BEPTOJIC-
TOB B CPE/IHEM B JIBa pasa.

OO6creqoBanne TPAcChl MAarMCTPaIbHBIX Ta30IIPOBOIOB IIPH IOMOIIN
OCCITUIIOTHUKOB O€30IacHee, COBPEMEHHEE, JICIIEBIC U SKOJIOTUYHEE
BEPTOJICTHBIX JIMATHOCTHK.

Bripouem, 6e3 BepTosieToB He OOOWTHUCH B Cllyyae MaTpyJIMPOBAHUS
ra3ompoBOAOB B ropax, IpH o0jieTax y4acTKoB TpyOnl 0omee 100 K,
MPHU UCIONB30BAHUH TSDKEJIOTO CHEIMAIM3UPOBAHHOTO HABECHOTO 000-
PYJIOBaHUS JUIS BBISBJIICHUS YTEUEK ra3a, €CId HaJl0 BO BpPEeMs MMaBOJKa
nJoctaBuTh K MecTy UII aBapuiinyio Opurany.

Takum 00pa3om, HCIIONIb30BaHUE 0O0JIEe HOBOI'O, MOJACPHU3UPOBAH-
HOTro, 3((EKTUBHOTO U OE30MACHOI0 METOJa MATPYIUPOBAHMS TPACCHI
MTI" ¢ nmomompto BITJIA MoxeT cTaTh Hapsay C CYIIECTBYIOIUMH Ca-
MBIM PaclpOCTPAHEHHBIM, MOOWJIBHBIM U 3(QQEKTHBHBIM, HE3aMCHU-
MBIM CIIOCOOOM MAaTPyIUpPOBaHuUs Tpaccel MI'.
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CnucoK JIMTeparypbl:
1. TwumoBoe MonoKEHUE O TMHEHHOM SKCILTyaTallMOHHOH CITYXKOe.
2. CTO T'aznpom 2-2.3-344-2009 BozmymiHoe maTpyIHpOBaHHE Tpacc MarmucT-
paJTbHBIX TPYOOIIPOBOJIOB.
3. «lomoxeHne O BO3AYIIHOM MATPYIUPOBAHMK MAarucCTPaJbHBIX Ta30MpPOBO-
TIOBY.

UCCJIEJOBAHUE CUHTE3A JIBUXEHWI POBOTA-
I'EKCAITIOA C UCTIOJIb3OBAHME CUCTEMBI
TEXHUYECKOI'O 3PEHMA 1 CUMVYIIATOPA GAZEBO

Mapkos A.E., Tapacos II.C., CkopukoB A.B. (BoarI'TVY, acnu-
panThl), 'opoomon A.C.
Bonzoepadckuil eocyoapcmeentvlil mexHu4eCKuil yHUSepCumem
Ten.: (8442) 23-00-76, E-mail: rector@vstu.ru

Ha Texymmii MOMEHT miaraiomias poOOTOTEXHHKAa — 3TO OTPACIb,
KOTOpas BCE €Il[e OCTAeTCs MCCIeI0BaHHOM He 10 KoHIa. B mocnennee
BpeMs MOJNYYCHBI HOBBIC PE3YJbTATHI, CBS3aHHBIC C Pa3pabOTKON Kak
KOHCTPYKIIMM IIararoiux poOOTOB, TaK U alrOPUTMOB, U CHUCTEM
VIPABJICHUS UMH.

B Tekymeli paboTe mpeacTaBlIeHO HMCCIEAOBAHHE CHHTE3a IBUIKE-
HUU IIararoInero podoTa, OTHOCSIIErocs K KJIacCy MHCEKTOMOP(HBIX
pOOOTOB, C UCIONB30BaHNUEM TporpaMMmHoro komriekca ®PYH/I [1,2].
HccnenoBanre mpoBOIWIIOCH C HMCIIONB30BAHUEM (DU3MUECKOTO0 CUMY-
nsgropa GAZEBO [5].

OCHOBHOI TIENTBI0  PA0OTHI SIBJISIETCSL TOJIYYCHUE BO3MOXKHOCTH
YIIPABJICHUS HWHCEKTOMOP(MHBIM POOOTOM, OCHAIICHHBIM CHCTEMOM
TEXHUYECKOTO 3PEHUS IS CIENOBAHUSA K OPUEHTHpPaM, C MCIOIb30Ba-
HHEM CHHTE3a 3aKOHOB JBMkeHUS B cucteme OPYHJI.

Jlist cuHTe3a yIpaBJeHHS HMCIOIb3YyeTCs METOJ OOpaTHOW 3aJadyw,
peaNM30BaHHBIN B MPOrpaMMe MOACTUPOBAHUS JUHAMUKH CBSI3aHHBIX
cuctem ten ®PYH/I.

OO1iee ypaBHEeHHE JUHAMUKU JIBHOKEHHsI poOOTa Kak MPOCTPAaHCT-
BEHHOW MEXaHMYECKOU CUCTEMBI MOXKHO 3aIKCaTh B BUJE

Mi = f(x,x,t) + u(t)
{ 1)
Q:(x) =0
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31ech X — BEKTOp KOOPJIUHAT BCEH CHCTEMBI Pa3MEPHOCTHIO N1 X 6,
rJe N — 49UCIO Tel chucTeMbl, M — Matpuna unepuuu, f (x, X,t) — Bek-
TOpP MO3UIMOHHBIX, JUCCUIIATHBHBIX M BHEMHUX cui, Qq(x) — BekTOp
ypaBHEHUH CBsI3ell Pa3MEPHOCTBIO k1, ONMUCHIBAIOIINX KHHEMATHUECKHE
napsl, u(t) — Marpuna cuid (MOMEHTOB) B TPUBOJAX, NMPHUBEACHHAS K
KOOpJMHATAM TEI.

VYpaBHenus (1) IpUHATO HA3BIBATh YPABHEHHMAMH IIPSAMOH 3agaun. B
TEPMUHAX AHAIMTUYCCKOM MEXaHUKU ypaBHEHUs (1) ONMUCHIBAIOT CHC-
TEMY C TOJIOHOMHBIMHU CBsI3sIMH. J[iisi HaxoxaeHus yripasiaeHuit u(t) B
METOJIe¢ OOpaTHOW 3amaudd JEHCTBHE YIIPABISIOMNX CHJII 3aMEHSIETCS
JIOTIOJIHUTEIILHBIMUA yPaBHEHUSIMH CBsi3el. YpaBHeHus (1) mpumeHu-
TEJIBHO K IIAraonuM pod0TaM B 3TOM CIIy4ae IPUOOPETAOT BH/I:

(MX = f(x,x,t) (2a)
Q:1(x) =0 (26)
Q2(x) = w(t) (2B)

1 Q3(x) =0 (2r)
Qu(x,%,2(t)) =0 )
Qs(x, %,z(t)) < k (2€)

VYpaBHeHue (2B) pa3MepHOCTBIO k, 3aaeT KMHEMATHKY JBUXCHHUS
OIOPHBIX TOYEK podoTa M ero kopmyca. Bekrop ¢yHkius w(t) BKIIio-
4yaer B ce0s TPAaeKTOPUHM TOYCK HOT U Kopryca. YpaBHeHue (2r) pas-
MEPHOCTBIO K3 3a7aeT BCIIOMOTATENIbHBIC CBS3M JUISI UCKIIFOUCHHUS W3-
OBITOYHBIX CTEIeHEel cBOOOBI Bcero podora. YpaBHeHue (21) pazmep-
HOCTBIO Kk, < 3 ompenenseT BBITOJHEHWE YCIOBHH YCTOHYHMBOCTH.
CkajsipHOe HepaBeHCTBO (2€) 3aJaeT YCIOBHE OTCYTCTBHUS CKOIbKEHHUS
B OINOPHBIX TOYKAaX po0OTa, KOTOPOE 3aBUCHT OT ko3 duimeHTa Tpe-
HUs 00 OMOPHYIO MOBEPXHOCTH k.

IIBa IOCJIICAHUX YPaBHCHHUA SABIAIOTCA YPaBHCHUAMH I YCJ'IOBI/Iﬁ
YCTOMYMBOCTH, M HAa HACTOAIIMH MOMEHT He pa3paboTaHO METOI0B
TOYHOT'O0 YUCJICHHOTO pelieHus (2) ¢ y4eroM CBsi3ed TaKoro THIIA, CO-
JCpiKallluX BTOPBLIC IIPOU3BOAHBIC OT KOOpAWHAT CHCTCMBEI. B CymecT-
BYIOIIMX pa0boTaX, Kak MPaBUIIO, YUUTHIBACTCS TOJILKO ypaBHEHHE (211).

B xauectBe TecToBOHM 3amaun i OTPAOOTKH CHHTE3a JIBUXKCHUS
ObUTa pealin30BaHa 3ajada JBHKCHUS 32 00bEKTOM. Majibie rabapuThl
poboTa He YCTaHOBHUTH 00OpyaoBaHMe, HeoOXxoaumoe SLAMu nerek-
TUPOBaHUSI 00BEKTOB, TIOATOMY B pa00OTE PeaTM30BaHO JCTCKTUPOBAHUC
HaTpaBJIeHMsI HA [IBETHBIE OOBEKTHI OTHON KaMepoH.

18



Jus pemeHus 3Toil 3amaum TpeOyeTcs ONpPENeSUTh KOOPAWHATHI
IeHTpa 00BhEKTa Ha M300pPaKEHUHU U MPOU3BECTH 00PATHOE MPOCIUPO-
BaHUE JIJIS ONIPE/ICIICHUS HAIPaBJICHUS.

JHanHoe mpeoOpa3oBaHne B OMHOPOAHBIX KOOPAWHATAX OMHCHIBACT-
csl ypaBHeHHeM (3)[3]:

Cl[M1 T2 T3 4 )Y(

S[U] 0 fy Cyl|T21 T2z T23 L 7 (3a)
1131 132 T33 i3 1

sm = ARIT]M’ (36)

rae (X,Y,Z) — xoopauHaThl MCXOTHOH TOYKH B TPEXMEPHOM IPO-
crpaHcTBe, (U, V) —KOOpJAMHATHI THKCENS W300pa)keHus, A — MaTpuia
KaMephl, Taefy,f,— MacmrabHble KO3QQUIUEHTHI, Cy, C,—KOOPAUHATHI
r1aBHOM TOukM, [R|T]-maTpuua Mozenu, rie r;;0NuChIBaeT IOBOPOT U
MaciTabupoBaHue, t; ONMUCHIBACT MepeMelIeHne, S — MacIITaOHbIH KO-
3¢ bULHEHT.

Onruueckas CHCTEMa KaMepPhl BHOCHT HUCKaKeHHUs(aucTopcuio). st
OIpelielIeHns] ¥ MapaMeTpOB Kamepbl M YCTPaHEHUS! MCKaKEHHH TpH-
MEHSIOT MPOLeaypy KalIuOpoBKH [4].

Jns peiieHns 3a/laud ONpeeNeHus] HallpaBleH!sl Ha OOBEKT B C.K.
poboTa, MOKHO ITpeHeOpeUs MaTPUIEH MOJIEIH, T.€. CMEIIEHUEM U TI0-
BOpOTOM KaMepI)I OTHOCHUTENBHO LIEHTpa C.K. po0oTa:

X’
1
e X’ = X/Z, Y’ = Y/Z.
ITo manHBIM KoOpauHATaM (U, V)UEeHTpa 00beKTa Ha H300paKeHHH
Tpebyercs HalTH JIyd, 3aJal0IKii HAIIPaBJIEHUE HAa O0BEKT B TPEXMEP-
HOM IIPOCTPaHCTBE, T.€. OAHOpoAHbie koopauHatel(X',Y',1). U3 (4)

MOTY4UM:
X' = U—Cx
fx
Y, — u_Cy (5)
fy

Z-KOOpJWHATAa BBIOMPAETCS MPOM3BOIBHO TAKHM 00pa3oM, YTOOBI
COXPaHSIIOCh YCIOBHSI OJJHOPOIHOCTH KOOPAMHAT.

Jlist oTpaboTKK alrOPUTMOB CHHTE3a JBM)KEHHS W KOMITBIOTEPHOT O
3peHus MPUMEHSIIOCh MoJieliupoBanue podora B cpene Gazebo corme-
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ctHO ¢ (peiimBopkoM ROS [6]. JIns BO3MOKXHOCTH MOJCIMPOBAHKS B
GAZEBO o06buta pa3paborana (usmuueckas Mojelib podora B dopmate
onucanusi URDF.

KomnerorepHoe 3peHue ObLIO peaarn30BaHO C MOMOIBI0 OubIuoTe-
ki OpenCV [7], peanu3yromipii OONbIIOE KOJIHMYECTBO ONEPALIMA KOM-
MBIOTEPHOrO 3PEHUS, B TOM YHUCIIC, KAIIMOPOBKY KaMephl M YCTPAHECHUE
HUCKAKEHU.

CucremMa COCTOUT M3 CIEAYIONUX KOMIIOHEHTOB: CUMYJISTOP, IC-
TEeKTOp 00beKkTOB, KOHTpoIep, PPYH/I. Jerexkrop 00beKTOB moiyda-
€T BUJICO OT CUMYJISTOPA U ONpeACIseT HalpaBiieHue Ha 00bekT. Kon-
Tposuiep otnpasisier komaHapl Bo ®PYHJI nns KOppeKTUpPOBKH Ha-
npasienus JBwkeHus. OPYHJI ocyniecTBiser CUHTE3 NIBUKEHUA M
BBIJIaE€T MPOrPaMMHOE JIBUXKECHUE, T.€. YIJIbI BCEX MPUBOJIOB POOOTA B
KaXXJIbIii MOMEHT BpemeHH ¢ yactotor 200 ['11. DTu naHHBIE MOCTYMAOT
B CUMYJISITOP M CIIYKaT JUIs YIIPaBJICHUsS IPUBOIaMHU POOOTA.

CHnuCoK JIUTepaTyphl:
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KOHCTPYKLMA ITPUCIIOCOBJIEHUA TS NCITIBITAHUA
CKOBBI CK-12-1A HA PA3PBIB

Ocumnos B.I'. (KTMC-171), Huxkudgopos H.H.
Kamviwuncxui mexnonoeuueckuii uncmumym (unuan) Borel TY

[IpousBoactBenHoe  mpemnpusarue 1.  Kampmmaa 00O
«KY3HULIA» BbIlTycKaeT IIUPOKUN CIEKTP TOpsYElITaMIIOBAHHBIX
MOKOBOK ISl MPOMBIIITICHHOCTH. B unciie npoxykuun cko6sl thmna CK,
IIpEeHAa3HAYEHHBbIE JJIS NIEPEX0/la ¢ MIAPHUPHOrO LEMHOI0 COCUHEHUS
Ha COCJUHEHUE THUIIA «IAJEL-IIPOYIIHHAY», U3MEHEHUS PACIIONOXKEHUSA
OCH LIAPHUPHOCTH, COCAUHEHMS apMaTyphl, pACCUMTAHHON HA pa3HbIE
Harpy3KHu.

Ha puc.1 nmokazana ckoba CK-12-1A.

Puc.1 — Cxoba CK-7-1A.

Paspymatoras Harpyska Juis 3TOro Turopasmepa ckoObl 120xH.
UTo0Obl HE JOMYCTHTH IOCTaBKY MPOAYKIUU TOTPECOUTENI0 HE OTBE-
YaloNlyr0 TPEOOBAHUSAM I10 MPOYHOCTH HEOOXOIUMO MPOBECTH DKCIIC-
PUMEHTAJILHYIO TIPOBEPKY CKOOBI Ha pa3phiB. Tak Kak Ha MPEIIPUITUN
HET pa3pbIBHONH MAIIMHBI CIIOCOOHOM 00ECIeUnTh MOJO0HBIC XapaKTe-
PUCTHKH, TO B paboTe ObLIa MOCTaBJICHA 3aJlaua CIIPOCKTUPOBAThH IPH-
crocoOJIeHHe, MO3BOJISIONISEe MPOBOANTh HCIBITAHUE HA TUIpPABIHYC-
CKOM TIpecce.

Ha puc. 2 nmokazana 3D mojens CipOeKTUPOBAHHOW KOHCTPYKITHH.
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1 2
Puc.2 — 3D mozens npucniocobnenust st mpoepku ckoosr CK-12-1A.
(1-HYXHSIA 9acTh;2-BEPXHSIS YaCTh)

[IpucnocobiieHue COCTOUT M3 HEeCcKoibkux Jneraineir. OcHoBanue 1
CITY>KHT JUISl TIOJICPIKaHUSI CKOOBI, KOTOpasi yCTaHABIMBAETCS B (hacoH-
Hbii a3. CtakaH 2 nepenaer Harpy3Ky OT Ipecca Ha majell 3 KOTOphIi
BCTaBJISICTCS B MPOYIIMHY UCHBITYeMOU ckoObl. Ha manern ycraHarmm-
BaeTCs Taiika, 4TOoObl OH CaMOITPOM3BOJILHO HE BBICKOYMJI TIPU Havasie
WCIIBITaHUS.

[Mopsinok pabotel ¢ npucnocodieaneM. Ckoda ycTaHABIMBACTCS Ha
OCHOBaHME, 3aT€M YCTaHaBJIMBAeTCA CTakaH WU najenu c raikou. [Ipu-
Ccroco0JICHHE YCTaHABIIMBACTCS HA TIPECC, TJIC MPOBOUTCS UCIIBITAHUE.,

Ha puc. 3 nokazaHo npucnoco0eHre B pa3pese.

Ckada

)\

Cmaxan
flaney

\

ladka

N
O

&
@
&

Kopnyc

%
N

Puc. 3 — Ceuenne pazpesa nprCIOCOOICHUS
[MpuMeHeHue npeiaraeMoro MpUCIOCOOICHUS MO3BOIUT CBOSBPE-
MEHHO (JI0 TIOCTaBKU MOTPEOUTEIT0) U30eXKATh BHINMYCKAa HEKAa4eCTBCH-
HOW MPOJYKIIMK U CBOCBPEMEHHO CKOPPEKTUPOBATH MMapaMeTpbl TEXHO-
JIOTUYECKOTO MPOIIecca U3TOTOBIICHUS JeTaleH.

22



PACYET TEXHOJIOTMYECKUX ITAPAMETPOB PEXXUMA
PE3AHUS TABJIMUYHO-PACUETHBIM U ABTOMATHUYECKUM
CIIOCOBAMMU U X CPABHEHUE

IMapxomenko A.A. (KTMC-171), Ennansues A.E.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; ¢haxc 9-43-62; E-mail: ktm@kti.ru

[Ipu ucnonszoBannu aBToMatu3upoBaHHbIXx CAM cuctem B aBTO-
MaTHYECKOM PEKHME PACCUUTHIBATHCS M PEXHMBI Pe3aHHs MpH 00pa-
6otke. K coxalleHHIO anTOpUTMBI pacdyeTa U Ha3HAuCHHUsI PEKUMOB pe-
3anusi B CAM cucteMe He M3BECTHBI, a MHOTJAa W BOOOIE BBI3HIBAIOT
COMHEHHS, MMPOBEPUM PACUETHBIM METOAOM IOJy4daeMmble pe3ysbTaThl
Ha npumepe CAM ADEM.

PaccuuTaem ckopocTh, 4acTOTy BpalleHUs], TTyOHHY pe3aHusi U To-
Jady JUIsl TOYeHHs Baia u3 crainu 45 quamerpom 40 MM Ha IPOTSKEHUU
150 mm. HeoOXoauMo MOMYYHUTh YHCTOBYIO MTOBEPXHOCTH Iapamerpa-
Mu 36h7 mMm ¢ Ra6.3. i 5TOro mpuMeHUM MPOXOJHOH OTOTHYTHIN
pesenr ¢ muactTuHkoi T15K6 Ha yHUBepcaqbHOM TOKapHOM CTaHKE
16K20. Ilepuon croiikoctn mHCTpyMeHTa 60 MHMHYT. YCTaHaBIMBaeM
nIyOuHy pe3aHus 1 Mm

[To crpaBouHMKy MammHocTpouTens [1] 11 JaHHBIX HAM YCIIOBHIM
BBIOMpAEM MEepPHOJl CTOMKOCTH HHCTpyMeHTa 60 MHH., TITyOHHY pe3aHus
1 mMM., momauy a0 0.144 mMm/00.

OmnpenensieM CKOPOCTh pe3aHusI:
— G
V= Fmxerxsy x Ky @
I'me momnpaBounsle kodddunmenter K, =0.9; €, = 350 ; m=0.2;
x=0.15; y=0.2 . Torma
350
V= 015012202 < 0.9 = 204.65 m/MuH.
Haxoaum yacToTy BpameH st IImuH e :
1000Xv _ 1000X204.65
n= = = = 1629 06/muH.

XD TX40
Paccuntaem PEXKUMBI pE€3aHrd aBTOMATUYCCKU € ITIOMOIIBIO MOAYJIA

CAM/CAPP ADEM.

Jlnst 3TOrOo B JiepeBe TEXHOJIIOIMYECKOro MpOIecca CO34aeM OCHOB-
HOH Mepexojl, B HEM B JIMAJIOTOBOM PEKUME BHIOMpAEM XapaKTepUCTH-
K1 00pabaThiBaeMOil MOBEPXHOCTH.
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Ha ocHoBaHMH BBITOJTHEHHOH PaOOTBI MOKHO TMOJIBECTH WUTOT, YTO
PEXUMBI pe3aHusi il 0OpabOTKM 3aroTOBKHM BO3MOKHO PACCUUTATh
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KaK TaOJIMYHO-PACUETHBIM METOJIOM, TaK U ¢ momolipo moayis CAPP
ADEM . Paznuune B pe3yiabTaTax pacd€ToB SIBISIOTCS HE 3HAUUTENb-
HBIMHU ¥ PaBHBI 17151 cCKopocTH pezanus 1.8%. Ho Tak kak B aBTOMAaTH-
YECKOM PEXHMME PacuéT MPOU3BOAMTCS HAMHOTO ObICTpEe, pe3yJIbTaThl
pPa3HOCATCS B COOTBETCTBYIOIINE CTPOKH TEXHOJIOTHYECKOM JTOKYMEH-
Talliul aBTOMAaTHYECKH, TPUMEHEHHE B CBOCH pabOTe TEXHOJIOrOM MO-
nynss CAPP ADEM mMoxHO cunTaTh Hanboliee paroHaIbHbIM.
Cnucok JIMTepaTypsl:

1. CrpaBounuk TexHonora mammHocTpoutenss: B 2 1. T 2, Kocuosa A.I. — M:
MammHoctpoenne 1986 — 496 c.

AHAJIM3 PE3YJIbTATOB U3MEPEHUI B 3ABUCUMOCTH
OT U3MEPUTEJILHOM IIKAJIbI IIPUBOPA

Hectuu H. H (KTM-171), Maprtbinenko O.B.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY

CoBpeMeHHBIE U3MEPUTEIbHBIE TPHOOPHI MOTYT UMETh pa3IndHbIC
BUJBI IIKaJ. B Teopun m3mepeHuil pa3nuyaroT mATh TUIIOB IIKAJI: Ha-
WMEHOBaHUH, TOpsKA, HHTEPBAJIOB (Pa3HOCTEH), OTHOIIEHHH U a0co-
moTHbIe. B maHHO# pabore ObUIM MPOaHATM3UPOBAHBI PE3yIbTATHl U3-
MEpeHH JJIsl TPEX BHUJOB IIKAN: IIKaJbl MOPSAKA, IIKAIBl HHTEPBaIOB
Y IIKaJIbl OTHOUIEHUH.

Jns monmydeHus: nHGOpPMaUK O pasMepe (U3NUEcKOH BEIUYHHEI
HEOOXOJJMMO MPOBECTH CPaBHEHHE €€ C IPYTUMH pa3MepaMH TaKoh xKe
¢usmnueckoirt BenuuuHbl, OO0 3TOM TOBOPUT BTOpas akCHOMa METPOJIO-
run: «CyThb U3MEPEHHS - 3TO CPaBHEHHE Pa3MEPOB OIBITHBIM ITyTEM).
[Tpu ncnonb30BaHUM HIKABI MOPSIIKA PE3YNILTAT U3MEPEHUS MTPEACTaB-
nsieT co0ol YMOpsAOYEHHYIO TMOCTEeOBATEIFHOCTh OMOPHBIX TOYEK,
00o03HaYeHHBIX OykBamu, Iuppamu ninn cumponamu. Ha mikane mopsia-
Ka He OIpeaeNieHbl HMKAaKHe MaTeMaThdeckue omepanuu. Ecmm mms
0003HAYEHHS PEMEepPHBIX TOUEK HMCIOIb3YIOTCS HU(QPBI, TO OHU Ha3bI-
BatoTcs Oamnmamu. Ha mkanax mopsiika MOTYT BBITIOJHSITHCS JIOTHYE-
ckue omnepanuu. llkamel mopsaka SBISIOTCS HaUMEHEE COBEPIICHHBI-
MU, HauMeHee NHPOPMUPOBAHHBIMH M3 BCEX IIKal. [lo HUM HE TOIBKO
HeIb35l OMpENeNUTh YeMY PaBeH U3MEPSEMBbIi pa3Mep, HO U HEBO3MOXK-
HO CKa3aTh Ha CKOJILKO OH OOJIbIIE WIIM MEHBIIE APYroro paMepa.
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Pe3ynpTaT SKCHEpHMEHTANBHOrO CpPaBHEHHUs i-TO pasMepa C j-M
MOXeET OBITh MpeJCTaBjieH Ha LIKalle HHTepBanoB. Hauamo orcuera Ha
IIKaJie MHTEPBAJIOB HE OMpeelieHO W 3aBUCHT OT BBIOOpa pasmepa, C
KOTOPBIM TPOM3BOANTCS CpaBHeHHe. Ha mikamax MHTEPBAJIOB MOXKET
ObITh ycTaHOBJIEH Maciitald. MHTepBaibl MOXXKHO CPaBHHBAaTh MEXKIY
co0O# MO MPHHIMITY Ha CKOJIBKO OJIMH MHTEPBaj OOJbIIE WM MEHBIIIE
npyroro. [lonyuuTs nHpOpMaNKIO 0 TOM, BO CKOJIEKO Pa3 OAWH pa3mep
Oorpllie QPYroro Mo IIKaje HHTEPBAIOB HEBO3ZMOXKHO. JIJIsl 3TOro HyX-
HO 3HATh CaMH pa3Mephbl, CBECHUI O KOTOPBIX Ha IIIKaJie HHTEPBAJIOB
HeT.

[lIkana OTHOILICHHI CIYXKHUT JUIS TPEICTABJICHUS PE3yJIbTaTOB W3-
MEpEHHi, MOJTYYSHHBIX TIOCPEACTBOM IKCIIEPUMEHTAIBHOIO CPABHEHHUS
i-ro pasmepa c¢ j-M. Ha mkane oTHOIIEHUI OTKJIaIbIBaeTCs YUCIIOBOE
3HAYCHHUSI M3MEPSIEMOIl BEJIMYHMHBI, KOTOPOE MOKA3bIBAET BO CKOJBKO
pa3 ee pa3mep Oomblle pazMepa eIUHHIIBI U3MEPEHHUS, WIIK Ha CKOJIBKO
SIMHUYHBIX pa3MepoB OH OoJibiie Hyis. Ha mrkanax oTHOIIEHUH ompe-
JefieHbl Tro0ble MaTemaTtudeckue omepauuu. llkansl OTHOIEHUH SIB-
JISIFOTCSI CAMBIMH COBEPIICHHBIMU M CaMbIMH pacripocTpaHeHHbIMU. Ha
HUX TpecTaBieHa HHPOpMAIUS 0 caMUX pa3Mepax (HU3MUSCKUX BEH-
9rH. DTO TIO3BOJSIET pemarbh W Ha CKOJIBKO W BO CKOIBKO pa3 OJWH
pasmep OoJIbllIe WM MEHBIIE APYTOro.

Takum 00pa3om, Tpu BBIOOpE CpeACTBa U3MEpPEHHsS HEOOXOANMO
YYHUTBIBATh KAKOTO THIIA LKAy UMEET JaHHbII MPHOOp U B COOTBETCT-
BHH C 3THM pa3palaThiBaTh METOAUKY U3MEPECHUs U 00pabOTKU IMOITY-
YEHHBIX PE3yJIbTATOB H3MEPEHUH.
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MEXAHUWYECKHUE TTIEPEJJAYN —
OCHOBA LEGO-KOHCTPYHWPOBAHUA

Cagenko /1.O. (UTIITuY, rp. 2-1302), KpaBuenko T.A.
T'RIIOY «Yaiikosckuil mexHUKyM RPOMBIULLIEHHBIX MEeXHON02UL U
VIPAGAEHUSL)

Ten.: (34241) 3-55-31. @axc: (34241) 3-55-60
Email: chtptu_chaik@mail ru

Annoranus: s mpeAcTaBieHus Takoro MOHSATHS "MexaHu3M Kak
OCHOBHOE YCTPOMCTBO MAIllMHBI, almapara, NPUBOALIIECE UX B JIEUCT-
Bre" BO3HHKAET MOTPEOHOCTh B U3yYCHUH BUIOB MEXaHHUYECKUX TIepe-
nad, a Takxke B UX pacuérax. OObeKTaMU PacCMOTPEHHUS SBIISIIOTCS MO-
nenu npoektoB «Texkpany», «LlenTp mo mepepabotku mycopay, «Ko-
JoHM3anus Mapcay, IO3BOJISIONME MOATBEPAUTh IPUMEHEHUE MEXa-
HUYECKUX Tepeniad B IeHCTBUTENBHOCTH.

Beenenue

I'maBHOE yBneueHue aBTopa — Lego-KOHCTpyrUpOBaHKe, KOTOPOE I10-
3BOJISIET PACCMOTPETh OCHOBHBIE COCTABIIAIOLINE PA3IMYHBIX MEXAHU3-
MOB C UCIIOJIb30BAHUEM CIIELMANIBHBIX KOHCTPYKTOPOB. IIpu cozmanuun
MojeneiB mpoektax «Texkpaw», «lleHTp mo mepepaboTke Mycopay,
«Kononuzanuss Mapca» ObUIO BBISIBIEHO, YTO OHHW TIO3BOJISIIOT pac-
CMaTpUBaTh BUbI MEXaHHMUECKUX Ieperady.

1 IlonsiTHSA, CONMPOBOKIAIONINE ONMCAHNE BUAOB Nepeaaqy

[MoHsATHSI, KOTOPbIE COMPOBOKAAIOT BHJIBI MIEpEad MOTYT OBITh Clie-
JQYIOILHE:

MexaHu3M — BHYTpEHHEE YCTPOMCTBO MAallIMHEI, TPUOOpa, anmapara,
MPUBOJAIIEEe UX B JEHCTBHE M B TO K€ BPEMS CHCTEMa, YCTPOWCTBO,
onpezensoee MOpsA0K JIF0OO0Tro BU/IA ASSITENbHOCTH.

Ilepenaua - MexaHu3M, CayXalui I IEPEAAYN ABUKEHHUS, C IIpe-
00pa3oBaHHWEM CKOPOCTH W COOTBETCTBEHHBIM H3MEHEHHEM Bpallalo-
LIEr0 MOMEHTA.

Bpamaromuii MOMEHT - M€pa BHEIIHErO CUJIOBOTO BO3ACHCTBHS Ha
BpAIAIOIIEeCs] TENI0, M3MEHSIONIEr0 YTI0BYIO CKOPOCTh BparieHus. [1]

IlepenaTouHoe 4MCIIO — OTHOLLIEHHUE YIJIOBOM CKOPOCTH BEIYLIETO
3B€HA K YIVIOBOM CKOPOCTH BEOMOr0 UM YaCTOTHI BPAILEHUS BEYyIlE-
r'0 3B€Ha K 4YacCTOTE BpalleHus Bem1omMoro. [1]

CamMoTOpMOKEHIE — CBOMCTBO YEPBSYHON Mepeaadn 3aKIII0uaeTcs B
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TOM, YTO JIBH)KEHHE MOXET IepeaBaThCs TOJBKO OT YepBsIKa K uep-
BSIYHOMY KOJIECY, ITO3BOJIICT O0XOIUTHCS O€3 TOpMO3a IIpH TpeKpaiie-
HUM TIepeayu ABUKeHus. [1]

Bce Buibl MEXaHUYECKUX TEpeay JISTKO CTAHOBATCS Ha4ajaoM 00b-
SICHEHUS TOW WJIM MHOM KOHCTPYKLHMH, MOJIEIH.

2 O0BbeKTHI pacCCMOTPEHUS] MEXaHM3MOB — MOJIeJIH NMPOEKTOB

OOBbeKTaMu paccMOTPEHHUS] MEXaHHU3MOB CTaId MOJEIH IMPOEKTOB
aBropa «Texkpan» (cm.puc.l, a), «llenTp mo mepepaboTke Mycopa»
(cm.puc.1, 6), «Kononuzanus Mapca»(cm. puc. 1, B).

Puc. 1 — IIpoexTHBIE MOJETH aBTOPA

3 locToMHCTBA M HEIOCTATKH MeXaHUYeCKHUX Mepeaay

3ybuaras mepemada —d3TO MEXaHW3M WIIM YacTh MEXaHHM3Ma Mexa-
HUYECKOH Mepeiadr, B COCTaB KOTOPOro BXOAAT 3yOuatkie konéca. O0-
JacTh NPUMEHEHHSI — OT 4acOB U MPUOOPOB IO CaMBIX TSKENBIX MAIlWH.
Hocrouncta: Boicokuit KII/[; KOMIakTHOCTh; MOCTOSHCTBO Tepena-
TOYHOr'0 YKCJia; OOJIBIION JMana3oH IepeaaBaeMbix MomrHocTei. He-
JIOCTAaTKU: CPABHUTENbHAS CIOXKHOCTh M3TOTOBJICHUS; IIYM IIPU HETOY-
HOM M3TOTOBJICHUHU U BBICOKHX CKOPOCTSX (CM. puc.l, a; cMm. puc.2, a).

[Ipu dpuxkumMoHHON Nepenade BpallleHHE OT OJHOTO Kojieca K JApy-
roMy IepeAaeTcs Mpu NoMOIIM cuiibl Tperus. O0a Koieca MpUKUMa-
I0TCS IpYT K JPYTY ¢ HEKOTOPOM CHJION W BCIEACTBHE BO3HMKAIOLIETO
MEXKJy HUMH TPEHHS BpallaloT OAHO apyroe. [IpumeHeHue B Bajax
MPOKATHBIX CTAHOB, MOTOPOB — PEAYKTOPOB C (PPUKLIMOHHBIM BapHATO-
pom. JlocTomHCTBa: MpOCTOTa KOHCTPYKLMWH; IUIABHOCTH M OecIIyM-
HOCTHb PabOTHI; KOMIIEHCANMA Meperpy3ku. HemoctaTku: orpaHuveHue
nepeaBaeMoi MOITHOCTH; HETOCTOSHCTBO MEpeaTOYHOro 4Kcia; IMo-
BBIIIEHHAs Harpy3ka W M3HOC Ha Basibl M KaTku [2] (cM. puc.l, B; cM.
puc.2, 06).

Pemennas mnepenmada, kak W IecTepeHuaTasi, BCTPEUAeTCs OYEHb
yacto. PeMeHb, HaTSHYTBIH Ha IIKUBBI, OXBATHIBAET KAKyIO-TO UX YacCTb.
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OcHoOBHast 001aCTh IPUMEHEHHUS B IPUBOJAX CTAHKOB, TPAHCIIOPTEPOB,
JIOPOYKHBIX M CTPOUTENBHBIX MamuH. /IoOCTOMHCTBA: IIaBHOCTh U Oec-
HIyMHOCTh Pa0OThI; KOMIICHCAIMS NpPH MEeperpy3kax M HETOYHOCTSIX
YCTaHOBKH; MPOCTOTa yXona u obciyxuBanus. HegocraTku: Hemocto-
SIHCTBO NEPEAaTOYHOr0 YUCIIa; CPAaBHUTEIBHO OOJIbIINE rabapuThl; Je-
(dhopmarus pemus (cM. puc.1, 6; cM. puc.2, B).

YepssiuHas mepeada CIyKHUT JUIs TTOJyYCeHHS BPAILCHHS MEKIy Ba-
JIaMH, TIepeceKarolMMuUCs B OAHON TuiockocTH. [lepenaya coctout u3
BUHTA U BHHTOBOT'O KoOJeca, KOTOpbIe Haxoisrcs B 3aieruieHuu. 11u-
pOKOE MPUMEHEHHE YEepBSIYHBIC Tepeaadd M PEAyKTopa B MOABEMHO-
TPaHCIOPTHBIX MallMHAX U MexaHu3MaX. J[OCTOMHCTBA: TUIABHOCTH M
OecIIyMHOCTb Pa0OTBl; BO3MOKHOCTh TONYy4eHHsS OONbIINX Tepena-
TOYHBIX YHCEN; KOMITAKTHOCTh; BO3MOXXHOCTh caMOTOpMOkeHHs. He-
JIOCTaTKU: cpaBHUTENBbHO HeBbIcokuii KI1J] [2] (cM. puc.2, r).

LlenHast nmepenaya yJjo0Ha TeM, 4TO HE IaeT MPOCKAJIb3bIBAHHS U 110-
3BOJISIET COOMIONATh MPaBHIBHOCTH IepenaTouHoro uucia. [lepemava
OCYIIECTBIISIETCST TOJNBKO IMPU MapajuielbHbIX Banax. [IpumeHstorcs B
00NacTsX MAaIIMHOCTPOCHUS, CEIIbCKOXO3SHCTBEHHBIX M JIOPOKHBIX
MalllH, CTAHKOCTPOSHUH. JIOCTOMHCTBO: KOMITAKTHOCTh; MEHbIIIasl Ha-
rpy3Ka Ha BaJibl; Tiepeada JABMKEHHs Ha paccTosHus 10 5-8 M. Hemoc-
TaTKU: JedopMmanus IIeNH; MOBBILEHHBIH IIyM; OoJiee CIOXHOE 00-
cinyxuBanue [3] (cMm. puc.2, x)

=R

Puc. 2 — Bupl MeXaHUYECKHX Tiepeaad

3akjouenue

Haubonee pacripocTpaHEHHON SBJSETCS Tepelada BpallaTelIbHOTO
JIBUXKCHHSI, KOTOpas OOBSCHSAETCS CYIIECTBEHHBIM TMPEHUMYIIECTBOM
BpAIIATEIbHOIO JBUYKEHHS MO CPABHEHUIO C JIBM)KEHUEM BO3BPATHO-
MOCTYNATENbHbIM, TaK KaK CYLIECTBYIOT IMHAMUYECKUE HArpy3KH, Mo-
TEPU HA XOJIOCTOM XOJY.

BrIsicHWIIN, YTO OTHUM U3 TJIaBHBIX TPEOOBAHUI, IPEABSIBIIEMBIX K
MalllMHaM U HMX JETalIAM SBJISIETCS TEXHOJOIMYHOCTh KOHCTPYKIIWH,
KOTOpas XapaKTepHAa MUHUMAJIbHBIMH 3aTpaTaMy MpPU MPOU3BOJCTBE U
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B OKcluyaranuu. bonee mpakthuHOM nepepmadeir B Lego-
KOHCTPYHUPOBAHNUHN OKa3aJ1aChb 3y6‘IaTaH nepeaayda.

Paboras megaroroM JOMOIHUTEIBHOTO 00pa30BaHus 10 POOOTOTEX-
HHUKE, aBTOp MWCIOJIb3YET JaHHBIA MaTepuanl Ha YpoKax, IpHUBJIEKas
y4Jaluxcs K TEXHUYECKUM HayKaM IIPUKIAJHOr0 Xapakrepa.

Cnucok JMTepaTypsl:

1. Tlommrexumdeckwuii cnoBaps. 1. pex. Aprodonesckuit .M. M.: CoBerckas 3H-
muknoneus, 1977. -608 c.

2. Mosuuar M.C., U3paemur A.B., Pybamxua A.I'. OCHOBBI TEXHHYECKOH Mexa-
auky. JI.: MammHOCcTpoenue. Jlenunrp. ora-Hue, 1979.- 288c.

3. OOmrerexHmuecknil cnpaBoyHUK o pea. Ckopoxomoa E.A. M.: MammuHo-
cTpoenue, 1982.-416 c.

OCOBEHHOCTH PACYETA ITOJAUIMITHMKOB CKOJIBXKEHU A

Cadponos A.M. (KTMC-191), Mopo3 B.1O.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY

ITpu MHXKXEHEPHBIX pacyerax MOANIMITHUKOB CKOJIBKEHHUS IS OIleH-
KM UX pabOTOCIOCOOHOCTH M JIOJITOBEUYHOCTH B KAueCTBE OCHOBHBIX
KPUTEPUEB HCIIONB3YIOTCS CpPEeHEe JaBJICHUE B KOHTAKTE U IPOU3BE-
JICHHE 3TOT0 JABJCHUS HAa CKOPOCTh OTHOCUTEIBHOTO IMEPEMEIICHHSI
KOHTaKTHPYIOLIUX ITOBEPXHOCTEM:

o = o .
“ DL’ 0
C,=0.v 2

riae Q - paauaibHOE yCUIIHE, JIecTBYIONIee Ha Handy; D - quamerp
OTBEPCTHUA NOAUIMUITHUKA, Lc - JUINHa Hqu)bI, HaxogAmasacCsa B KOHTAKTE
C BTYJIKOii; 0, - Cpe/IHee HANpPsDKEHUE B KOHTAKTE, V - CKOPOCTh Iepe-
MCIICHUSA TMOBEPXHOCTHU HaH(bI)I OTHOCHUTCIIBHO IMOBEPXHOCTU BTYJIKU
IIOoAIIUITHUKA.

Cpennee napiieHue, onpenensiemoe mo Gopmyse (1) He COOTBETCT-
BYET ﬂeﬁCTBHTeﬂbHLIM 3HA4YCHUAM B CUJIY IBYX NMPUYUH!

1) pakTrueckas miomans KOHTakTa Handel ¢ 000MMOI He SIBIISETCS
MpAMOYTOJIbHUKOM CO CTOPOHAMHU PAaBHBIMU JUAMCTPY MOAUIMITHUKA 1
JuiHe 1andsl (puc. la), a mpeacraBiseT coOOW YacTh IHJIMHAPHYC-
CKOM TIOBepXHOCTH (pHC. 10);
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2) KOHTaKT nangsl ¢ 000HMOH OCYIIECTBISIETCS TONBKO HA YaCTH
MOJIHOM TIOBEPXHOCTH Ian(bl C yriiOM OXBaTa 2¢, B CBSI3H C TEM, YTO
OHA YCTaHABIMBACTCS B TOIIIUITHUKE C TapaHTHPOBAHHBIM 3a30POM,
NPEeIOTBPAIIAIOIINM 3aKIMHUBAaHUE W OOECIICUMBAIONIMM MACIISHBII
KJIMH B COCIMHCHHH.

JU1sl KaXKJ0ro KOHKPETHOTO Cllydasl CYIEeCTBYeT CBO€ 3HAUeHUE Ol-
THUMAaJbHOTO PaJHalbHOIO 3a30pa, ompenenseMoro pacueroM. OcHOB-
HOW BOMPOC CBOJUTCS K YCTaHOBIICHHUIO (hakTa HacKonbko dopmyna (1)
COOTBETCTBYET PEabHO CYIECTBYIOLIEMY 3HAUCHUIO HAIPSKEHUH.

il

a)

Puc.1 — VcranoBka nandsl B 000iMe MOAIMITHAKA CKOJIBKEHHS: a) IPHHUMAaeMast JUist
pacdeTa CpeJHero AaBJICHHUS O,; 0) akTHueckast cxeMa Harpy>KeHHsL.

3HaueHus BeNMIuH Q U v ONPEIeNsioTcs cay)KeOHbIM Ha3HauYeHUEM
MOJIINITHAKA U HE MOTYT OBITh U3MEHEHBI.

U3 popmyn (1) u (2) criexyer, 4TO CHUKEHHE YASTBHOTO JaBICHHS
U TIpOW3BENIEHUS JaBJEHUS Ha CKOPOCTh MpPH 3aJaHHOM paJuabHOM
CHJIE BO3MOXKHO TOJIBKO 32 CYET yBETMYEHHUs IUIOL[aJMd KOHTAKTa, 4To
BJIeYeT 3a coOOH yBeNMUeHHE TUaMeTpa Handsl U ee JUIMHBL. JTO MpH-
BOJIUT K M3MEHEHHIO Ta0apuTOB NOAIIMITHAKA, BO MHOTHUX CITy4asx He-
JOMYCTUMOM TIO Pa3IUYHBIM HAKJIaJbIBAEMbIM KOHCTPYKTUBHBIM U
9KCITyaTallHOHHBIM OTPaHHYEHUSIM U cooOpakeHHsiM. [1oaToMy HeoO-
XOAMMBI APYTHE MyTH peaiu3allii CHHYKEHHS! YAEIbHOTO JaBJICHUS.

Llenpto JanpHEWUIIMX MCCIENOBAHUN SIBISIETCA OIPENEIIEHUE OCO-
O6eHHocTel nedopMHUpOBaHUS HATN(bl C OMOPHON MOBEPXHOCTHIO BTYII-
KA WM YCTAHOBJCHUE (DAKTHYECKUX KOJMUYECTBEHHBIX COOTHOIICHHN
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KOHTaKTa B 3aBHCUMOCTH OT Harpy3ku Ha mandy ¥ BEIUYHMHBI 3a30pa B
COEIMHEHUU ITOAIUITHUKA.

B Teopun ynpyroctu npu pelieHuM KOHTAKTHBIX 3a4ad JUIs BbIUUC-
neHust (paKTHYecKOl MIIOMAAN KOHTAKTa CYIIECTBYIOT XOPOIIO 3apEeKo-
MEH/IOBaBIIIKE ce0s Ha MPAaKTUKE 3aBUCUMOCTH MoJy4eHHbIe [ epiiem.

[IpuHSB K CBEIECHUIO, YTO MEXAY IUaMeTpamMH Hangbl U OMOPHOM
MOBEPXHOCTBIO OTBEPCTHUSI CYLIECTBYET 3aBUCUMOCTh D, =D -5, TIC
D, u D - tnametp nandsl ¥ AUAMETP OMOPHOM MOBEPXHOCTH MOIIHII-
HUKA; 0 - IMaMeTPaJIbHbIA 3a30p MEKAY HAN(GOH U KOIBIIOM, OIYyYHM
B pe3yibTare mpeodpazoBaHuil cienyromye GopmMyisl Ui onpezaese-
HHSI NIOJIyIIUPUHBI KOHTAKTa U MAKCHUMAJIBHBIX HAIPSDKEHUN B KOHTAaK-
T€ B 3aBHCHUMOCTH OT BEJIMYMHBI JUAMETPAIBLHOIO 3a30pa U IUAMETPOB
MOAILUITHUKOB:

2_ .
c:1’08. pDiDé
\ E-6 4)

D" -D- (5)

Cpez[Hee JAaBJICHUC, IPUXOAAIICCCA Ha KOHTAKT!

c
|
—c

O_C
¢ (6)
Ycunue ned opMHUpOBaHUS:
2
P:L-am-r 1-| 2] dz (7)
» c

KonunuectBo Temnia BBLACIACMOrO IIpHU TPEHUHN B KOHTAKTEC:

®)

Cnucok MTepaTypsl:
1. J.C. Komaup u ap. DmacTOrupoAMHAMUYIECKUI pacuer JeTaieil MamuiH — M:
«MarmmmHOocTpoeHHEeY, 1988. — 160 c.
2. C.A. Yepnagnckwuii [loammmankn ckombkeHus — M.: MAIITU3, 1963. — 244 c.
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NCCIEAOBAHUME HA ITPOYHOCTD Y3JIA ®EPMBI,
PABOTAIOIIEI'O HA CXKATUE

Cnupuaonos JI.U., Hlenkun C.A. (K3JI-181), UBamenko A.IL
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY

depma — 3TO KOHCTPYKIHSA, COCTOSIIAsI U3 OAHOTO U OoJiee IeMeH-
TOB, TPENCTABISIOMMNX COOOW HECKONBKO cTepxHel. Mecta coeanHe-
HUW CTEpKHEW HA3bIBAIOT Y3JIaMH, KOTOPBIE MOTYT 0Opa30BBIBATHCS,
KaK IyTéM COEMHEHUS AJIEMEHTOB, TaK U MPH oMol ¢acoHok. Eciu
paccMaTpuBaTh Y3IIbl, KaK MIAPHUPHBIE, TO MOXKHO CAEIATh BBIBOJ, YTO
CTEep>KHU (pepM MOT'YT HCIIBITHIBATH TOJIBKO PACTSDKEHHE U CXKATHE.

Crour OTMETHUTDH, YTO IIPpU yqére CJIO’KHOI'O U3IrOTOBJICHUSA U MOHTU-
poBaHus, GepMbl TPeOYIOT 3HAUUTENLHO MEHbILIE MaTepuaia, 3a CUér
PaBHOMEPHOTO pacnperneneHust Harpy3ku. OHaKo Ipu BBIOOpe UX Tpe-
OyeTcsl yYUThIBaTh U TO, 4TO (hepMbI OoJiee 1ernecoo0pa3HO UCIOIb30-
BaTh MPU COOPY)KEHUHM KPYMHOraOapUTHBIX W HEMOABIKHBIX KOHCT-
PYKLMIA.

CranpHble (epMBl UMEIOT Pa3nuHylo (GopMy, B 3aBHUCUMOCTU OT
HazHaueHHus M TpeOoBaHM. OOIACTh UX MPUMEHEHHs OOIIMpHA: OHU
MCIONB3YIOTCS B KauecTBe onop JIDII, MocTax, paguobarieH u T.1.

YcroiunBocTh epM IocTUraercs oOpa3oBaHUEM OONBLIOTO KOJH-
qyeCcTBa CB)I3CI71, rjlaBHasg 1EJIb KOTOPBIX CACIATbh KOHCTPYKIIMIO HCHU3-
MEHHOW reomeTpudeckd. [l 9Toro co3aarorcsi OJI0KH M3 HECKOIBKHX
(depM, KOTOpbIe CKpEMJIeHbl MEXAYy COOOH B TUIOCKOCTH HIDKHETO U
BEPXHET0 MOACOB MOIIEPECYHBIMHA CBA3AMMU. B cBoro o4epeab K HUM IIpO-
rOHaMH, KOTOPBIE PACIIOI0KEHBL B y3JIaX W MPEeaBapUTEILHO MPUKPEI-
JICHBI K HeHOZ[BH)KHOfI TOYKE, MPUCOCANHAIOTCA OCTAJIbHBIC q)epMI)I.

CylIecTBYIOT U OCCIPOTrOHHBIC MOKPBITHSI, KOTOPbIC M3rOTaBIIUBA-
1oTcsl B Buje naHened. OHM KpemsiTcs K BepxHeMy Mosicy (hepMbl H
MPUBAPHUBAIOTCS K KOHCTPYKIHSIM B TPEX U OoJiee TOUKax.

Henbio Moeli paboTHI SABJISIETCS UCCIIEIOBAHNE MTPOUYHOCTH CTalIbHO-
ro y3ia QepMbl, B IEHTPaJIbHOM CTEpP)KHE KOTOPOTO BO3HUKAET MPO-
JOJTbHOE CKMMAIOIIEe YCUITHE, B YCIIOBUSIX CTATUYECKON HArpy3KH.

B cratee paccmarpuBaercsi y3enm (pepMbl, COCTOSIIUN W3 TpExX
CTep>KHEMN, U3rOTOBJIEHHBIX U3 cTainu CT.2, B CpeHEM CTPEXHE BO3HU-
KaeT mponaonbHOoe cxumaromee ycunue N = 220 kH, amuna crepkus
l = 2,1 M. Y31 UCTIBITBIBAET CTATHUECKYIO HArpy3Ky, OTBEPCTHS CBEp-
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nensie. JJonyckaemoe HanpsbkeHue [o]. = 140 MIla. TpeGyetcs onpe-
JIeUTh HOMEp MPO(UIIS U YUCIO 3aKIENOK.

i\
A
—l

e
=

e

o o O o o

Puc.1 — CranpHoit y3en depMsl

OmnpenensieM TpeOyeMylo IIIOMAAb MOMEPYSHHOTO CEUCHHsSI CTepK-
HSl M3 YCIIOBUS pabOTHI €ro Ha CxKaThue ¢ Y4ETOM OMACHOCTH MPOJ0b-

HOro n3ruba
N

plolc
[IpeaaputensHO MprHUMaeM KO3(QQUIIMEHT MPOAOIBHOIO M3ruba
@1 = 0,7 [1]; mpu 3TOM:
220-103
Fopyrro 2107140 106
Tpebyemas Tutomans OAHOTO YrojKa

—Fﬁpzy”‘) = —22;4 = 11,22 cm?
I[Io TOCT 8509-93 BeiOupaem yroiok 80x80x8, mist KOTOpOro

F, =123 cM? . MUHUMAJIbHBIM TJIaBHBIM LEHTPAJIbHBIM MOMEHTOM

VHEPIIUU CEUCHHUSI SIBIIIETCS MOMEHT HHEPIIUH [x,a COOTBETCTBYIOITUI

paganyC MHEPUMH iy = ipin = 2,44 cM nio Tabmuie 'OCTa 8509-93.
I'ubkocTh cTepKHS

F 6pyTTO —

=22,44-10"*m? = 22,5 cM?

F, =

pt 210
imin 2,44

= 86,06

roe u = 1,0 [1].

Onwupasich Ha TaOnHIy KO3 QUIHEHTA ¢ POJOIBHOTO U3ruda IeH-
TPaJIbHO CXKATHIX CTepKHEH, momydaeM it ctanu Ct.2, @6, = 0,714,
YTO HE3HAYUTENIbHO OTJIMYACTCA OT MPEIBAPUTEIBHO MPHHATOTO, IO-
3TOMY NIEpECUETA HE JIENIAEM.
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OnpexnensieM TpeOyeMblii auamerp 3akin€nok d =25 =2-8 =
16 MM; corylacHO OOIIENPUHSATHIX PEKOMEHAALUH AUaMeTp OTBEPCTHI
noj 3aKi€nku dg = 17 MM.

[TpoBepsieM CTEepXKeHb Ha MPOYHOCTH IO CEYCHHIO HETTO, TaK Kak
CEUYCHHE CTEPKHS 0CIa0ICHO 3aKIEMOYHBIMUA OTBEPCTHIMHU

Fyerro = Fopyrro — 2dg6 = 2-12,3—-2-1,7-0,8 = 21,88 cm?
N 220-10°
Frorrs 21,88 102

OmnpenensieM TpedyeMoe YHCIO 3aKIENOK M3 YCIOBUS MPOYHOCTH

npu pabote 3aknenok Ha cpes[t]., = 140 MIla

N 220- 103
zZ= = = 3,46

7 A3K[Tlep 314 (17 -10-3)2- 2 - 140

I'JIe YHCIIO CPE30BOIHOM 3aKIEKu k=2,

OKoHYATENbHO TPUHUMAEM YHCIIO 3aKJIENOK Z = 4 IIT.

[IpoBepsieM coearHEHHE YrOIKOB C KOCBHIHKOH € MOMOIIBIO 3aKiie-
MOK Ha CMSITHE, NMPUHUMAsl TONIIUHY KOCBIHKW, PaBHOM YIABOCHHOM
TOJIILIUHE TIOJKH YToJiKa: 6, = 16 MM; [0]qy = 280 Mlla

N 220-10°
Ocu =Z_d0.5K =4-17-16=202'2MHG< [0]em

B pesynbraTe mccrnenoBaHus OMPEACIWIN, YTO LEHTPATBHBIA CTep-
KEHb y37a (epMbl, UCIBITHIBAIOIINN CTaTUYECKy0 Harpy3ky B 220 kH,
i kotoporo 06wt B3sT yroyok 80x80x8 (OCT 8509-93) mpoxomuT 1mo
MPOYHOCTH, MPHYEM HEOOXOANMOE KOJIMYECTBO 3aKJICTIOK Il JTAHHOTO

COCIUMHCHUA PABHO YCTHIPEM.

Oc = = 100,55 MI1a.

Cnucok JMTepaTypsl:

1. ®eonmocweB, B.U. Conporusnenne MarepuaiioB: yued. st By3oB / deogockes,
B.W.,.-M.: MI'TY um. H.D.baymana, 2007. - 592c.

2. Monornukos, B.Sl. Mexannka koHcTpykumil. Teopermueckas mexanuka. Co-
MIPOTHUBIICHUE MAaTEPUAIOB [DIEKTPOHHEIHN pecypc] : yuebd. mocodre — DIEKTPOH. JaH.
—  Cankr-IletepOypr:  Jlams, 2012. — 608 c. — Pexmm pmocryma:
https://e.lanbook.com/book/4546. — 3arm. ¢ 3kpaHa.
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CPABHUTEJIBHBIN AHAJIN3 ITPOU3BOUTEILHOCTHU
OBPABOTKU KOPITYCHOM IETAJIM HA YHUBEPCAJIbHBIX U
CTAHKAX C 4I1yY

Ctpenertos U.B. (KTM-161), Hukudopor H.!.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten: 89020914404, E-mail: strepetov99@mail.ru

B coBpemeHHOM MalIMHOCTPOMTENHFHOM IPOM3BOJACTBE BCE ILIUpE
HaxoT npuMeHeHue crtanku ¢ UITY. OHu 001a1al0T PsioM MpeuMy-
IIECTB TAKMX KaK BBICOKOE Ka4eCTBO BBITyCKaeMoN NMpoaykuuu, Taxxke
OoNBIINM TUTIOCOM OyJIeT ero Mpou3BOJICTBEHHAs THOKOCTh — ATO 3Ha-
YHUT, YTO A 0OpabOTKH JAPYTroro THIA JeTadd HeoOXOJMMO BCEro-
HAaBCEro mpocro cMeHuTb nporpammy UIIY. Ilpu stom crapas mpo-
rpamMma OylleT XpaHHUTCSl HAa HAaKOMHTENE U MOXKET OBITh MCIONb30BaHa
B J1F000H MOMEHT TpH HaJJOOHOCTH.

OpHako MpH OCHAILEHWM CTaHKAa C PYYHBIM YIpPaBJIE€HHEM CIElH-
AJBHBIMK MTPUCIIOCOOJICHUSAME BpeMsi Ha 00pabOTKy MOXKET ObITh CY-
IIECTBEHHO YMEHBIIIEHO 0 CPaBHEHHIO C NMPUMEHEHHEM YHHBEpCallb-
HBIX IIPUCIIOCOOICHHH.

B nannO#l paboTe MBI paccMOTpHM Ha MPHMEpPE ACTANU BEPXHSIS
4acTh KOPIIyca PEAyKTOpa pe3yiabTaThl HOPMUPOBAHHS Omnepanuii gppe-
3€pOBaHUs U CBEPJIECHUS OTBEPCTUM Ha craHkax ¢ UIIY u yHuBepcaib-
HBIX CTAHKaX OCHAIICHHBIX CHENHUANbHBIMU MPUCIIOCOOTCHHUSIMU.

Henbio nanHOW paboTHI SIBIISIETCS, CPABHUTENbHAS OlIEHKa POU3BO-
JUTEIBHOCTH 00pabOTKHM KOPITYCHOM JIeTald Ha yYHUBEpCAIbHOM (pe-
3epPHOM CTaHKE OCHAIIEHHOM CIENHaTbHBIM MIPUCIOCOOIEHHEM 1 CTaH-
ke ¢ UITY Ha ocHOBE HOPMHUPOBAHMSL OLIEPALIMIA.

Ha puc.1 mokasan onepanrioHHbIN 3CKU3 HOPMUPYEMOH OMepalvu.

IIepBeIM 3TanomM paccMOTPUM HOPMHUpOBaHHE Ui craHka ¢ UITY.
HopmupoBanue nns cranka ¢ YUIIY mpousBoauTca mo ympasisrouiei
nporpamMMe Ui (pe3epoBaHHsl TOBEPXHOCTH B JBa MpoXoda H
YIPABJSIIOLIEH IPOrPaMMKe Il CBEPIEHUS OTBEPCTUM.

[To nporpamme 1 00IIEMAIIIMHOCTPOUTEIBHBIM HOpMaM [ 1], MbI BbI-
guciasieM  Bpems  pabodero LWKIa M ONpeAeNsieM  IITY4HO-
KaJIbKYJIALIHOHHOE BpEMSI.
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Puc. 1 — OneparrionHbIi 3cKku3 oreparyy (pe3epoBaHus H CBEPICHHS OTBEPCTHI

CrenyromumM dTarnoM ObIJIO OnpeselieHNe BpEMEH! 3aTpauyuBacMoro
JUTsE 00OpaOOTKHU JIeTalii Ha YHUBEPCABHBIX CTaHKaX. /i onpeneneHus
3aTpayeHHOr0 BPEMEHH MBI TIOCUUTAIH 10 (opMyIie:

T=V/S

rae T - BpeMst OTHOTO MpoXoAa, V - CKOPOCTh BPAILCHUS IITTHHIENS,
S - mpoiiieHHOe pacCcTOsSHHUE.

[locne pacyera BpeMeHH ISl (pe3epOBaHUSI U CBEPJICHHS OTBEp-
CTHH, TarKe Mo 00IEeMalTMHOCTPOUTEILHBIM HOpMaTHBaM [ 1] ompene-
JIsieM, BCIIOMOTATelbHOE BPEMs, YCTaHOBHTH, MEPEyCTAHOBUTH, BPEMsI
Ha HACTPOWKY CTaHKa, 3aMEHY HHCTPYMEHTA 1 BpeMs BBIBEPKH.

3aKto4eHue

Takxum o00pa3oM, B JaHHOH paboTe MBI YBUAECNIH, YTO peHTabebHei
ucnonb3oBath craHok ¢ YITY, tak xak Ha o0pabOTKy BepXHEW 4YacTH
KOpPIyCHOHM J1eTany MbI 3aTpaTuM 20,5 MUH, YTO 3HAYMTEILHO MEHBIIIE
BpeMsl 3aTpauylBaeMoro Ha 00pabOTKy JeTald Ha YHUBEPCAIbHBIX
CTaHKax 42 MUH.

Cnucok JIMTepaTypsl:
1. O6HICMaI.HPIHOCTpOI/ITC.HBHLIC YKPYITHEHHBIE HOpMAaTHBBI BPEMEHH Ha pa60-

THl, BBINONHSIEMbIE HAa METAUIOPEXKYIIUX CTaHKaX. EIWHUYHOE, MeNKOCepHilHOe U
cpenHecepuitHoe mpon3BoicTBO. Yacts 1. dpesepHblie cTaHKy.
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OLIEHKA TTPOM3BOAUTEJIBHOCTU OBPABOTKU
LITTOHOYHBIX ITA30B.

Cuactausenko /I.A. (KTM-161), Hukudopos H.U.
Kamviwuncxu mexnonoeuueckuit uncmumym (¢unuan) Borel TY
Ten+79954043605, E-mail:qilites@mail.ru

B pa3nmuuHBIX MamMHAX, MEXaHW3MaX M JPYTUX TEXHHUYECKUX 00b-
eKTax MPUMEHSIOTCS JIeTaly B BUAE BajoB. OOBIYHO OHU YYacTBYIOT B
nepenayd KpyTAIEro MOMEHTa TOCPEACTBOM IIMOHOYHBIX COEIWHE-
HUi. JIJIs 3TOr0 B KOHCTPYKUUM JAETAJIEN MPEAyCMAaTPUBAIOTCS MIIO-
HOYHBIE Ma3bl, KOHCTPYKIIUS KOTOPBIX 3aBUCUT OT (hOPMBI ILITIOHKH.

TexHomorusi 06pabOTKK HIMOHOYHBIX MA30B OOBIYHO MpEILycMaTpH-
BaeT (pe3epoBaHUE, KOTOPOE OCYIIECTBISAETCS KOHIEBBIMH INMOHOY-
HBIMH WM JIUCKOBBIMU (pe3amu. OO0paboTka MOXKET BECTHUCH 3a OJHH
npoxoj J1u00 ¢ MasTHUKOBOW mopadell. B pabore mocraBneHa menb
CpaBHEHHS MPOM3BOAMTENFHOCTH Pa3IMYHBIX CIOCOO0B 00pabOTKH.
Paznmmyrie B mpoOM3BOAUTENILHOCTH 00PAOOTKH MOXKET OBITh OIICHEHO Ha
OCHOBE OIpEACIeHUs] HOPMBI BpEMEHH Ha 00paboTKy.

Ty4aHnoe Bpems onpezensiercs mo Gpopmyie:

TH_IT = To + TBcn + TopM + TOTH ) (1)
rae Ty - BclioMorarelbHOE BpeMsi, 3aTpadeHHOE Ha yIpaBiieHHE
CTaHKOM, YCTaHOBKY, 3aKpeIJIeHuEe W CHSTHE JACTal, MOJBOJ U OTBOJ
PEXYILEro NHCTPyMeHTa, U3MepeHue Jietanu, MuH; T, - BpeMs Ha op-
raHu3anuio pabovyero Mecra, 3aTpaueHHOE Ha CMa3bIBaHHE CTaHKa,
yIaJIeHUEe CTPYKKH, yOOpPKY paboduero Mecra, yCTAHOBKY U CHSITHE pe-
XKYILEr0 MHCTpYMeHTa, MUH; T, - BpeMsi Ha OTIbIX, MUH; T, - OCHOB-
HOE BpeMsl Olepalny, MHH.

DJieMeHTBl BCIIOMOTATEbHOIO BPEMEHH OOBIYHO OMPEIENSIOTCS T10
HopMmatuBam [1]. st onpemeneHus: OCHOBHOrO BPEMEHH IOTy4deHa pac-
yetHast popmyia (2), KOTopasi BKIIFOUACT B CEOSI LENbIA PSJI Pa3IHMUYHBIX
BIIMSIFOIIMX Ha 00pabOTKy MapamMeTpoB OMpeneNsieMbIX 110 HCTOUHHKY [2].

L LzD . LaD-T"t"S"B"Z" .

0= = " ) " iKv =
S.Zn, = S.Z-1000V  S.-Z-1000-C,D o
Lmxy w=1 puv — pv-1
_LaD TS B
1000-C D"
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Jnst OLleHKH BIMSHUS CKOPOCTH PE3aHUs Ha MPOU3BOAUTEIHHOCTD
NP Pa3HBIX BHIAaX (pe3epoBaHUsl MOCTPOEHBI Tpaduku 1Mo Gopmyiie
3).

0 = LxD 3)
Sz-Z-1000V

rae L — anuna nasza, mm; D — quamerp npumensiemoid ¢pessl, MM; Sz
— mojava Ha 3y0 (pes3sl, MM/3y0; Z — umncio 3yOneB ¢pesbl; V — cKo-
POCTh pe3aHHs M/MUH.

[Tpu »TOoM nMana3oH W3MEHEHHs] CKOPOCTH pe3aHusi Opajics UCXOA
13 MOJIyYECHHBIX 3HA4YCHU 1o Gopmye (4).

Cv-D"
:Tm_txv_SZyv_Buv_va.Kv (4)

B pabote nmpoBeneHo uccienoBanne NPUMEHEHHs pa3IMYHbIX METO-

JIOB 00pabOTKY Ha MPUMEPE Bajia, MPEICTABICHHOr0 Ha puc. 1.

/ qor | Je 5

— R & 067 I‘i L/’

e [ el . 0 .
2 — — 5 — N g — 488* 8 r % -
g & N Ll

45 . ; 1 i5°
- =
B-B

Puc.1 — Yeprex Bana

Ha pwuc.2 nmoka3aHbl 3aBUCHMOCTH OCHOBHOTO BPEMEHHU OT CKOPOCTH
pe3aHus s pa3IMYHbIX BUJ0B 00pa0OTKY MIMOHOYHOTO Ta3a.
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Puc.2 — 3aBHCHMOCTH OCHOBHOT'O BPEMEHH OT CKOPOCTH Pe3aHust i 00paboTKH:
1 - mImoHOYHO# (hpe3oii 3a OMH MPOXOI; 2 — 32 HECKOIBKO MPOXOI0B (C MasITHUKOBOM
mojaueii); 3 — ma3oBoi Gppe3on.

[onmyueHHbIC pe3ysbTaThl IOKA3bIBAIOT, YTO HAUOOJIBIICH MTPOU3BO-
JTUTEIBHOCTH MOXKHO JIOCTHYb, MPUMEHSSE 00pa0OTKy JUCKOBOHM Ma3o-
BO# (hpe3ol, oHaKO ISt 3TOr0 TPEOYeTCs COrIACOBAHHOE W3MEHEHUE
KOHCTPYKITMH IIIOHOYHOro ma3a. CIeayronmM 1Mo Mporu3BOANTEIbHO-
CTH SIBIIIETCS 00pabOTKa MasSTHUKOBBIM METOIOM, UTO HE SIBJIIETCS Xa-
PaKTEPHBIM JIJIS 3TOTO Croco0a. DTOT METOJ CYMTACTCS HAUMEHEE TPO-
M3BOJMTEIBHBIM U TPeOyeT CIEUaIbHOr0 MIMOHOYHO-()PE3ECPHOrO
CTaHKa, HO TIO3BOJISIET TIOyYaTh HAaUOOJIee TOUHBIC IO pa3MepaM U Ka-
4ecTBY MoBepXHOCTH Ta3bl. OOpaboTKa 3a OMH MPOXOJ co3naer Ooiee
HaTPSOKEHHBIE YCIIOBHS 10 CHJIAM PE3aHMs, W 1O JaHHBIM pacdyeram
SIBJIICTCS. CAMBIM HE MTPOM3BOAUTEILHBIM METOIOM.

Cnucok IuTepaTypsl
1. OOLIEeMAaIIHOCTPOUTEIBHBIC YKPYIHCHHBIC HOPMATHBBI BPEMEHH Ha paboThl,
BBITIOJTHSAIEMbIE Ha METAIOPEXKYIIUX CTaHKaX. EAMHUYHOE, MEIKOCEPHIHHOE U CpeHe-
cepuiiHoe mpou3BoacTBo. Yacts II. dpesepHble CTaHKHU.
2. CripaBoYHHK TexHonora MammHoctpoutesst. B 2-x 1. / Ilox pen. A.I'. Kocuosa,
P.K. MemepsikoBa. — 4-¢ u31., iepepad. u jor. M.: MammHocTpoerue, 1985.
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OINPEJEJIEHUE YCUJINA CO3JABAEMOI'O
HEOINUMOBBIMH MATHUTAMMU.

TepexoBa K.E. (KTMC-161), JlaBpenTbeB A.M.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY

Ceronus Bce Ooibliiee MPUMEHEHHE B 00JaCTH YUCTOBOW 00paboT-
KM JeTaneil HaxoguT oOpaboTKa MOBEPXHOCTHBIM IIIACTUYECKHM Jie-
¢dopmupoBanuem (II1J]). CymectByeT 0oibIIOE KOIHYECTBO HMHCTPY-
MEHTOB Jyis 00paboTku nerasneit mamud [T1].

B [3] ans moucka HOBOM KOHCTPYKIIMHM MHCTPYMEHTA JijIsl 00paboT-
ku neraneit [IT1]] Obur mpuMeHeH MeToa MOp(OIOrHYecKoro aHammsa,
KOTOpBIH TIO3BOJIMII BBISIBUTH CIIENYIONIEE COUYECTAHHE XaPaKTEPUCTHK
OOKaTHHKa OIHOAJIEMEHTHBIHN, peryIupyeMbli, IITOKOBBIH OOKaTHUK C
MPUHYAUTEIBHON MMojayeld, B KauecTBe JeHOPMUPYIOLIErO dJIeMEHTa
KOTOPOI'0 MCIIONIb3YETCS POJIMK C MPSAMOIMHEHHOM 00pasyroliei, ma-
pauieNibHOM 00pabaThiBaeMON TOBEPXHOCTH, COBEPIIAIOIIUN HEMpe-
PBIBHO yIpyroe, npsAMOJHHEHHOE JBH)KEHHE OTHOCHUTENBbHO oOpada-
THIBAEMOH TOBEPXHOCTH, OMUPAIOIIET0Cs Ha MaTEepHAIIbHYIO OCh B BHJIE
MOJIINITHAKA Ka4eHHs, C BO3MOXXHOCTHIO CaMOYCTaHOBKH Je(opMu-
pytomiero snemenTa. OOKaTHHK paboTaeT B CHCTEME METaJUIOpeKyIlle-
IO CTaHKA, U KMEET DIIEKTPOMAarHUTHYIO CHCTEMY HarpyKeHHsI.

B kadecTBe AIEKTPOMAarHUTHOW CHUCTEMBl HArpyKeHHsS MOXHO
WCTIONIb30BaTh ~ HEOJMMOBBIE  MarHWThl.  HeommM—xuMu4ecKuii
AJIEMEHT, PEIKO3eMEeNbHBIH MeTall cepeOpucTo-0eroro mpera ¢
30JI0TUCTBIM OTTeHKOM. OTHOCHTCS K TpYIIE JIAHTaHOMIOB. Jlerko
OKHCIISIeTCsl Ha BO3/IyXe.

MarHuTHble CBOHCTBa HeOAWMa OBUTM OTKPBITBI CPAaBHUTENBHO
HE/IaBHO, a NepBas MPOIYKIUA U3 HEro nosiBuiach Juib B 1982 roay.
Hecmotpss Ha 3TO, OHa TyT e cTaja HaOHpaTh MOMYJISIPHOCTB.
[lpyyriHa B TOTpSCAIOIIMX XapaKTEPUCTHKAX CIUIaBa, CIIOCOOHOTO
MPUTATUBATH JKENe3HbIe MPEAMETHI B COTHU pa3 0oJbIIe COOCTBEHHOTO
BeCca W B JECATKH a3 CHIIbHEE, YeM (eppOMarHWTHBIE YCTPOWCTBA.
Bnaronapst sTomy, TexHUKa, TJie IPUMEHSIOTCSI HEOANMOBBIE MarHUTEHI,
cTajla MeHbIIE M0 pa3MepaM, HO IIPH ATOM ropasjio d3QdexTuBHee.

B cocraBe crutaBa, MOMUMO HEOJHMMa, COAEPKUTCS Kerne3o u Oop.
UtoOBl MONYyYUTh HY)KHOE M3/IENNe, STH BEIIECTBA B BUE MOPOLIKA HE
PaCIIaBIsIOT, & CIIEKAIOT, YTO MPUBOAUT K OJHOMY CYIIECTBEHHOMY
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HEIOCTaTKy — XpYNKOCTH. I30aBUTbCA OT CKOJIOB U KOPPO3HMH
IIOMOraeT CJIO0H MeTHO-HUKEIEeBOro CIjiaBa, Oiarogaps KOTOPOMY,
MOoJIy4acTcCsd NpoOayKT TOTOBLIN JUIA IIOJJHOLICHHOI'O UCITIOJIb30BaHMU .

Hens panHOH pabOTBI SIBISIETCS  OMNpEAeNeHHE BO3MOXKHOCTH
HCIIOJIb30BaHUA HCOAMMOBBIX MArHUTOB B CHUCTCMC HarpyXCHHA
OOKaTHUKA.

Jna onpezneneHust CHIIBI ¢ KOTOPOHM JBa MarHuTa OTTAJIKMBAIOTCS
APYT OT Apyra MOXHO UCIIOIb30BaTh CIEAYIOIIYIO (GOPMYITy:

3
F=—] 27r -B =>H0PmiPm2 (1)
2 2 r 4
27z
. — — 2

rae: =] .5 =] . =7 . 2

p,=1 S,=J, hznrz J, Y, (2)
J- HamarHn4YeHHOCTh; B- MarHuTHOE MoJie UHIYKUUH; i-CUJla TOKa; Py -
MAarHUTHBIA MOMEHT MAarHuTa; Z- PacCTOsIHUE Mexay marHutamu; p0-
MarHuTHas IPOHUIIAEMOCTh; - Pauyc MaruuTa; h- Benuunna 3a3zopa.

I'pa¢ykn  3aBHCMMOCTH  U3MEHEHHS  CWJIBI  B3aUMOJICHCTBHUS
MAarHuTOB OT BEJIMYMHBI 3a30pa

<

H

1335

85'9\~ 4
A\

~N

4b4

\.

2N

~
=~
~

Y

Cuna Bzaumodeicmbus
dByx nocmosmHbx MazHumoB

220

o0
>N
~
Cuna BzaumodeicmBus
dByx nocmosHHsIx MazHumoB

S
3 hb

0 [ 20 30 mm 0 10 20 30 M
PaccmosHue mexdy mazHumamy PaccmosHue Mexdy MazHumamu

1-N50 @40x40 7-N52 #50x40
2 wirE st Z - W50 ¢30x40
3 - N52 @40x40 3 - N45 @50x40

Puc. 1 — I'padyiku 3aBUCHMOCTEH CHITBI B3aUMOJICHCTBUS IBYX IMOCTOSTHHBIX MAarHUTOB
OT 3a30pa MEXy HUIMH

TakuM 00pa3oM MaKCUMaJIbHOE YCHIIME, CO3/1aBa€MOE MarHUTaMU
N52 nuamerpom 40mMm u BbICOTON 40MM OyJeT BO3HUKATH TPU 3a30pe
Mexay HUMU B 1 MM u coctaBisaTe 751H, 3Toro ycumust 1oCTaTtoqHo
JUIS CMSITHS TIIEPOXOBATOCTH MOBEPXHOCTH NMPHU OOKATHIBAHHH, CIICIO-
BaTEIbHO MOXHO MCIIOJb30BaTh IITOKOBYIO KOHCTPYKITUIO OOKaTHUKA C
3JEKTPOMAarHUTHON CHCTEMOU HArpy»KEHUs.
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Cnucok JMTepaTypsl:

1. TepexoBa K. E., JIaBpenrseB A. M. IIpiMeHeHre METOIOB HHXXEHEPHOTO TBOP-
9YecTBa NpH MPOSKTHPOBAaHUM WMHCTpyMeHTa Juisi obpaborku IMIT/1. Poccum — TBOpHe-
CKyI0 Monoaéxp : Matepuainsl XII Bcepoc. Hayd.-npakT. cTygeHd. koH}. (r. Kamprmms,
25-26 anpens 20191.). B4 1. T. 2/ mox o6m. pen. W. B. Crenanuenxo ; KTU (¢dumman)
Bonr['TY. - Bonrorpan, 2019. - C. 35-37.

2. MHCTpyMeHT u1st 9icTOBOM 00padoTky MetammioB nasienuem. FO.I. Ineiinep. —
JI.: «MammHOCcTpoeHHey, 1970. — 248 c. Tabn. 29 Wt 126.

3. Konoanos E.I'., Cunoperko B.A. UncToBas v ynpo4HsIOIIas poTandoHHas 00-
paboTka noBepxHocTed. — MuHCcK: Brrmeiimn. mkomna, 1968. — 364 c.

NCCIIEJOBAHUE BJIIMAHUE TUAMETPA ®UJIAMEHTA HA
KAYECTBO 3D IIEUATHU.

Tuxonosa E.A. (KTMC-171), EnganbueB A.E.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; ¢paxc 9-43-62; E-mail: ktm@kti.ru

Juis Toro, 4ToOBI HaneuaTaTh 00bEKT B 3D, HYXKHO CHaydaja co3JaTh
MaTeMaTHYEeCKOe OMMcaHnue 00bEeKTa, a 3aTeM O0BSICHUTH MPHHTEPY KaKk
ero nevyaratb. UtoObl 3D-nipuHTEp pacno3Hall OnucaHue O0bEKTa, €ro
HY)KHO Pa3JIOKUTh Ha ciou — mnepeBecTH B G-koa. Kak pa3 atum u 3a-
HuMarotcs 3D-cnalicepnl, OHUM Hape3aloT OOBEKT Ha CJIOM, U3 KOTOPBIX
3D-npunTep co3maer GU3NUECKYIO0 MozieNb. Pe3ynbTaT paboThl ciaiice-
pa -G-Koj1, B KOTOPOM OTpa)keHbI BCE MapaMeTphl Ie4aTH.

KauecTBo cnaiicepa Bimsier Ha pe3ynabTaT pabOThI 3a4acTylO Jaxe
Oonpie, yem kadectBo 3D-nmpuntepa. Cura, Slic3r, Repetier ocHoBHBIE
OecriaTHBIE ClIalcephl.

Eme OJHHUM COCTaBJIAOIIUM Ka4eCTBEHHOM IIeYaTH SIBIISIETCS npu-
MCHCHHEC Ka4YE€CTBCHHOI'O q)HHaMeHTa- nIacTUKOBOM HUTH. Ha mMHOrmx
MIPUHTEPAxX B MPOIIMBKE 10 YMOITYAHUIO YCTAHOBIJIEH Auamerp 1.75 MM.
B npornecce neuatu B n1aboparopuu 3D MonenrpoBaHus U MPOTOTUITH-
poBanusi KTU oOpatwin BHHMaHWe Ha yXyJIIIEHHE Te4aTh MOJENEH.
Bce BO3MOXKHBIE HACTPOMKH TeUaTH MePenpoBePsUTH, HO MOAEITH TOIY-
YalIuCh C HEKOTOPOW HenmodKkerpysuei. Ilpu ckpyduBaHuu Mozjenu
MPOMCXOAWIO paspylleHHe Mo ciosM. bBbulo TpoBepeHo: BHICOTA
cJI0sl, TeMIlepaTypa Nme4YaTH, CKOPOCTh MeYaTH, NPOBEPEHo H Mpo-
YHIIEHO COILIO.
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@ Cura File Tools Machine Expert Help =8/ 239 $ <O M%E) | [F D.17:28 Q A =

0o Cura- 15.08.4
Basic [0 Plugins |

iy =1 3] &
Inital layer thickn . ;
S 0.2  lnours 10 miifies Nomrlf 3
Initial layer line width (%) 100 .58 meter 12 @k !
Cut off object bottom (mm) 0.0 ©Veihang| F?>
Dual extrusion overlap (mm) 0.15 fliiansparent J°
= SR
Travel speed (mm/s) 150.0 Ja
Bottom layer speed (mm/s) 20 ayeis L
Infill speed (mmjs) 0.0

‘Top/bottom speed (mm/s) 0.0
Outer shell speed (mmjs) 0.0

Inner shell speed (mm/s) 0.0

ool

Minimal layer time (sec) 5

Enable cooling fan L)

Puc. 1 — OxHo HacTpoiiky mapamMeTpoB medaTn ciaiicepa Cura.
Pemieno Obuto mpoBeputh auamerp (uiamenta. [lpu u3mepeHuu
muamerpa PLA ¢unamenta BestFilament, Filamentarno!, FDplast,
SEM.

AN

|
ke

BESTFI

Prc.2 — Mapku uccnenyeMsIx (GHIaMEHTOB.
DKclepuMeHTaIbHBIE M3MEPEHHs TMOKa3ald HeOOoJbIIoe pa3inyue
OT 3asBJIEHHOro auamerpa. Korjga auamerp HUTH OBUI paBeH TOYHO
1.75 MM., KauecTBO TECTOBOM MOJeNu He BbI3bIBaJI0 HapekaHuil. Ilo
pe3ynbTaTaM U3MEpEeHU MoNyduiu cuenyrommii psama: 1.63, 1.68, 1.72,
1.81. Bocmonb3oBaBmuck (GopMysioii oObemMa HWIMHIPA, MOTYYHIH
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pacxoj KaJMOpPOBaHHOIO (huiIaMEHTa B CIUHHILY BPEMEHHU. JTOT pac-
X0l B paccMOTpeHHBIX cnaicepax HasbiBaeTcs Ilorok wiu Kolgdu-
HMeHT dKcTpyaupoBanus ( mo ymomaanuto 100%).

Taxk xak q)HHaMeHT BBIJIABJIMBACTCA B IIPUHTEPAX UCPE3 OAMHAKOBLIC
coruta auamerpoM 0.4 MM., ApaMerp corula B pacdyeT NPUHUMAaTh He

Oyzaem.
Haiinem o0bem npyTka ¢punamenTta aauaHON 100 MM:
_ mhd?
4

IIpu nmamerpe 1.75 skcTpyAMpOBaHHBIM NMPYTOK AMUHON 100MM.
umeer 00beM 240.4 Mm3.

PaccuntaeM HEOOXOAMMBIM TIOTOK JJIsi Pa3IMYHBINA JHAMETPOB, Ha-
yuHast ¢ 1.61 MM ¢ marom 0.02MM. ¥ pe3yabTaThl 3aHeceM B TaOIuUILy 1.

Tabnuua 1 — 3aBucuMocTh 0O6beMa oTpe3ka (heHOMeHa OT ero JIua-
MeTpa

Jnamerp punamenTa, MM O0béM rramenTa mmHON 100 MM. MM
1.61 203,48
1.63 208,56
1.65 213,71
1.67 218,93
1.69 22420
1.71 229,54
1.73 234,94
1.75 240,41

OnpeaenuM 3aBUCUMOCTbB IMOTOKA B % oT 00bema juist PLA
¥ (240.4 * 100)
B Vx
[Moncrarnsiss B VX moaydYeHHbIE OOBEMBI, 3allOJIHUM B Ta0nuie 2
3HaueHue MoToka B %.
Tabnuna 2 — TlorpemHocTs MOTOKA OT AuaMeTpa GpuiaMeHTa

Juamerp punamenta | OObéM rmamenTa umH- | [1oTok B % 10 OTHOMIEHUIO

Hoi 100 MM. k otoky 100% mpu nua-
metpe 1.75 mm.
1.61 203,48 118.09
1.63 208,56 115.26
1.65 213,71 112.48
1.67 218,93 109.8
1.69 224,20 107.22
1.71 229,54 104.73
1.73 234,94 102.32
1.75 240,41 100
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Kak Bugum, npu auamerpe 1.61 MM. o0bema miacTHKa HE XBaTaer
noutu 20%. IlomyyeHHbIE AaHHBIE MO3BOJAT YIYYIIMTH KAa4eCTBO Iie-
YaTh (PUJIAMEHTOM, OTJIMYHBIM OT CTaHJApPTHOrO JWaMerpa U orepa-
TUBHO BHOCUTb U3MEHEHUS B HACTPOMKH IE€YaTH.

Cnucok JIMTepaTypsl:

1. CoBpemennsrii cranok ¢ UITY u CAD/CAM-cuctema. JloBeirua A.A., TeBepos-
ckmit JI.B., 2015. - M.: JIMK IIpecc, 2015. - 280 c.: u.

2. https://www.orgprint.com

NCCIIEAOBAHUE 3KOHOMquCKOﬁ SOPEKTUBHOCTU
CBAPHbBIX COEAMHEHNU ITEPE 3AKJIEIIOYHbBIMI
C YYETOM UX ITPOYHOCTHU

Hlanapukosa /1.C., lllepuenko C.B. (K2JI-181), UBamenko. A. II.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: 8-902-092-52-68, E-mail:dshandrikova@mail ru

Beenenue. B 3T0i craThe aBTOpPBI XOTAT HCCIEN0BATh KAKOE U3
JBYX COCAVHEHMI: CBAPHOE U 3aKIICIIOUYHOE BBITOJIHEE C KOMMEPYECKON
TOYKH 3PEHUS B KOHCTPYKIHAX QepM.

IocranoBka 3agaun. llenpro Moei paOOTHI SBJISETCS UCCIICIOBAHUC
3aKJICTIOYHBIX M CBAPHBIX coeqUHEeHM. B paboTe paccMOTpeH KiienaHHbIH
y3en (epMbl, COCTOSIIMK, M3 TPEX OJMHAKOBBIX CTEPIKHEH, B KOTOPOM
KJIETIaHHOE coeluHeHue (puc. 1 a) penmim 3aMeHUTh PaBHOMPOYHBIM
cBapHbIM coeauHeHneM (puc. 1 0). HeoOxomumo ompenenuTs UTHHY
CBAapHBIX IIBOB, & TAKXKE SKOHOMHUIO CPEJICTB, JOCTUTHYTYHO OT 3aMEHbI
KJIEIIAHOIO COEAWHEHMSI CBAPHBIM, €CJIM CTOMMOCTb M3TOTOBJICHHUS OHOMU
TOHHBI CBapHBIX KOHCTPYKIMH cocTaBiser npuMepHo 80% croumocTu
KJIEMaHHbIX. JlOIyCKaeMoe HaNpsHKEHUE CTEP:KHA Ha  pacTshKEHUE
[0,] =160 MIla, Ha CMATHE M CPe3 3aKIENoK [o,,] = 260 Mlla, [t =
100 MIla. JlonyckaeMoe HamnpsbKEHHE Mareprajia CBapHOro IIBa [Tep] =
100 MIla.

Maremarnyeckasi Moaeab. B ysne depmbl (puc. 1 a) cTepkHH
pPAaCIIOJIOKEHBl CUMMETPUYHO U OJUHAKOBO HATPYXKEHBI, IIPOBEIEM
pacder Juisi OJHOIO CTepxHsA. Tak Kak Harpyska, ACHCTBYIOIIAs Ha
CTEp’KEHb, HE 3aJ]aHa, TO OLPENEIUM JIOIyCKaeMOE 3HaUCHUE Harpy3Ku
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W3 YCIOBUS MPOYHOCTH MpH paboTe CTEp)KHS Ha pacTshKeHHe U U3 yC-
JIOBHSI IPOYHOCTH IIPpU paboTe 3aKJIENOK Ha CMATHE U CPE3.
Jlomyckaemoe 3HaueHHe Harpy3kd M3 yCJIOBUS MPOYHOCTH MpPH pa-

6oTe CTepHS Ha PACTSKEHHE ONpEneluM 1o (opMmyse o, = —— <

P Fyerro

[0,],0TKYAP < Ferro[0, | DA€ Fyerro — IUIOMAb CEUCHUS CTEPIKHS, OCIA0-
JIEHHOT'0 3aKJICTTOYHBIM OTBEPCTUEM.

Hanpumep, B KOHCTPYKIIMN METAJUIMYECKHX OIOP BBHICOKOBOJILTHBIX
nuHUH[ 1 [uacTo MpUMEHSIETCST PaBHOMOIOYHBIN Yroiok 63x63x5, KoTo-
peiii cormacHo ['OCT 8509-93 wumeer tuiomaas cedeHus FY =
613 MMZc TonmuHON MoK & = 5 Mm. Tak ke B KOHCTPYKIIUHU ONOp s
COEIMHEHHUsI MEXAY coOOi SIEMEHTOB 4YacTo MPHMEHsIETCsl 00NTOBOE
COeIMHEHHE C HapY)XHBIM JAUaMeTpoM cTepxHs pe3pObr 14 mm. Tlpu-
HUMaeM ajJbTePHATHBHOE COETMHEHHE — 3TO 3aKJIEMOYHOEe COeIMHEHNE
C IMaMETPOM CTEp KHSA 3aKJICTIKA PaBHBIM JHAMETPY CTEpXKHs 00iTa, TO

€CThb d = 14 MM, @ JUAMETP OTBEPCTHS MO/ 3aKJICIKY IIPMHUMACM PaBHBIM
do=15 mm.
Frerro = 2 (FY —dy - 8) =2 (613 — 15+ 5) = 1076 MmM?; TOT /1A

P < Fyerro|0,] = 1076160 = 172,16 kH ~ 172 kH.

YSeonox 56x56x5

racr 8509-93 ;:

Yeonon 636355
TOCT 8509-93

a0

Puc. 1 — Bapuantsl coeiuHeHuit

JlonyckaemMoe 3Ha4YeHHWE HArpy3Kd M3 YCJIOBUS MPOYHOCTH IIPH pa-
00Te MATH 3aKIIENOK Ha CMSTHE ONpeAcianuM 1o (OpMYyIie o, =F:4Ms
[Gey], OTKYZIA P < Fop[0cu] = 5 2do8[0¢y] = 1015+ 5+ 260 = 195 kH.

JlonmyckaemMoe 3HaYCHHWE HArpy3Kd M3 YCJIOBUS MPOYHOCTH TPH pa-
0OTe MATH 3aKJIENOK Ha CPE3 7., = Fip < [r,)0TKY A

P < F,te] =5-2-0,25-md3[r,,] = 2,5- 7+ 152 - 100 = 176,63 kH.
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W3 Tpex HalIEHHBIX 3HAYEHUN JIOIYCKAEMON HArpy3KH IIPUHUMAEM
MeHbIIIee, a UMEHHOP = 172 kH. CBapHoe coeaunenue (puc. 1 6), paBHO-
MPOYHOE KJIETAHHOMY, pacCUMTBIBAEM JJIsl Harpy3ku P = 172 kH. Onpe-
nensieM HeoOXOAMMYIO TUIOUIAJb MOMEPEYHOT0 CEYSHUS CTEpIKHS, CO-

P 172:10°
CTOSILIIETO M3 [BYX PAaBHOINOJIOYHBIX YTrOJNKOB. F¥™ =_— = =

| 160
1075 mm2,
TTroma/16 TIOMEPEYHO0 CEYEHHST OIHOIO Yromkary (™ = 0,5 - F2¥ = 537,5 Mmm2.
[To tabmuie FOCT 8509-93mpuHuMaeM yroiaok56x56x5 ¢ TUIOMIA IO
TIOIIEPEYHOr0 CeYeHUs FY' = 541 mm?. ITnomans HOHOGpaHHOFO CEUCHUS
crepkust Ha 0,6%0051b111e HEOOXOAUMOH TUIOMIAIH, YTO AOMYCTUMO.
HCO6X0[[I/IMyIO JUIMHY CBApHBIX IBOB [JIsI OAHOI'O YI'OJIKa HAXOAUM

0,5P e
W3 yCIIOBHA IPOTHOCTH CBAPHEIX MBOB:Te, = =0 o < [re] -

[MpuHsB KaTeT mBa k = 5 MM paBHBIM TONIIMHE TOJKH YTojKa TO-

5P 5 .103

0,5 /=0517210 =245,7z246MM.
0'7[TCP] 0,7-5-100
B cuity HecuMMeTpUYHOCTH TpodUIIsl CTEpXKHS JJTUHY IIBOB OMpe-

lys b
JIEJIAM U3 COOTHomeHI/I;I:l“';1 =2
$2

JIy4UM [y, =

a
W3 tabmuubl TOCT 8509-93 TpPUHHMAEM a =X, = 15,7 MM, TOTJa
40,3

b=56—a=56—15,7 = 40,3 Mm: TOTJIa ji =203 _ 557,
¢

, 157

Pemas COBMECTHO  YPaBHEHUS lyy =2,57ly, ¥ oy +lgp =1y =
246 MMIIONYYUM ly; = 177 MM U ly; = 69 MM.

OmpenenuM 3KOHOMHUIO CPEACTB, JOCTUTHYTYIO OT 3aMEHBI KJICMaH-
HOTO COETMHEHUS CBApHBIM. [[JIst 3TOr0 HalIeM IIpeBapuTEIbHO OTHO-
CUTENbHOE YMEHBIIICHHE pacxoja MeTajla. YUWTHIBasg, 4YTO MJIUHA
CTep>KHE! OMHAKOBA KaK MPU CBAPHOM, TaK M IMPH 3aKJICMIOYHOM CO-
CJIMHEHUSIX, OTHOIICHUE pacxoja MeTayuia OylIeT MpOIOPIMOHATBLHO
OTHOUIEHUIO IUIOUIAfeH CTEp)KHEH, IMPUHSATHIX IIPU CBAPHOM M 3aKie-
MOYHOM COEMHEHMSIX < = % = _ 0,88

mg F53><53><5 613

T.€. KOHCTPYKIIMS 4acTH (pepMbl IIpH CBapHOM HCIIOJHEHUHU TPOCK-
THpyeMoro y3iia oyner Ha 12% Jierue aHaJOrM4HONW KOHCTPYKIIMH TIPU
KJICTTAHHOM UCIIOJTHEHUU y3J1a.

BbiBoa. Ilo ycioBHIO, CTOMMOCTH HW3TOTOBJIEHUS OJIHOM TOHHBI
CBapHBIX CTPOUTENBHBIX COEIUHEHHUH cocTaBisger mnpumepHo 80%
CTOMMOCTH 3aKJICTIOUHBIX, CJIEIOBATEILHO, CTOMMOCTh YacTH (epMbI
npu cBapHoM ucnoigHeHuu coctasut 0,8 - 0,88 = 0,7, wnu 70% cTou-

MOCTH IPpH KJICMaHHOM HUCIIOJIHCHUHU, a JOCTUTHYTAasA SKOHOMUS CPEICTB
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30%, 4TO TOBOPHUT O OECCIIOPHOM NPEHMYIIECTBE CBAPHBIX COEIUHE-
HUM IIepe]] 3aKIEIOYHBIMH.
Cnucok JIMTepaTypsl:

1. YHuduimpoBaHHbIE CTalbHBIC KOHCTPYKIHH, MPOMEXYTOYHBIX W aHKEPHO-
yroBeix  omop BJI 35-110 xB[Onmekrtponmsni pecypcl]- Pexum  mocryma
http://gostrf.com/normadata/1/4293842/4293842344 htm (mata ofbpamenus 05. 04.
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[NPUMEHEHUE CUCTEMBbI [IPOEKTUPOBAHUMS T-FLEX CAD
JJI PASBPABOTKHN KOHCTPYKIMHN SKCITEPUMEHTAJIBHOI'O
POJIMKOBOI'O OBKATHHKA

IIumunos B.C. (KTMC-171), Bupt A.9.
Kamvruunckuti mexnonocuueckuii uncmumym (guauan) Bonel TY
Ten.: (84457) 9-45-67; ghaxc 9-43-62; E-mail: ktm@kti.ru

Jis co3manHus ¢iosi, yPOYHEHHOTO MOBEPXHOCTHBIM IIACTUYECKUM
e OpMHUPOBAaHUEM, HCIIOIB3YETCS WHCTPYMEHT - OoOKaTHUK (puc. 1).
JlaHHBIF HHCTPYMEHT MIPUMEHSAETCS IS IPOBEACHUS DKCIIEPHMEHTAIb-
HBIX UCCIIEIOBAaHUN M Y4eOHBIX 3aHATHI Ha Kadenpe TMullM Kampi-
IIMHCKOT0 TeXHOoJIorndeckoro uHcTutyTa (mnumana) Bonr['TY. O06-
KaTHHUK pa3padoTaH u u3rotopiieH kaheape TMullM.

[Ipu skcruTyaTalMyu M3rOTOBJICHHOTO WHCTPYMEHTA BBISBHIIUCH HeE-
KOTOpbIC HEOCTATKH U OCOOEHHOCTH. B yacTHOCTH JyIs MPOBEICHUS
HCCAeIOBaHMI yeunns AeopMupoBaHus, oOecredrBaromuyecs ooKat-
HUKOM, 0Ka3aJ0Ch HENOCTaTO4YHO. OO 3TOM MOAPOOHO M3JIOKEHO B JIK-
Tepatype [1].

JIJis IpOEKTUPOBAHUS HOBOI'O MHCTPYMEHTa OBUI MPOBEJCH aHaIN3
cyliecTByIommx u Hambomee gocTtynHbix CAD cucreM. AHamu3 moka-
3aJ1 9YTO HambosIee JOCTYMHOM(HAINYNE OIJIaYeHHOHN JIMIEH3UH) U IIIH-
pokoMy (DYHKIIMOHATY B YCJOBHSX HAIEr0 YHUBEPCHUTETA JOCTYITHA
cucrema T-FLEX CAD.

T-FLEX CAD ob6nagaer cleayroimuMu 0COOEHHOCTIMU:

- lnHoBanMoHHasi cucTeMa THOPUHOTO MapaMeTPUIECKOro MpPoeK-
TUpOBaHMsA, OObeAMHseT B cebe ¢yHkuuMoHanpHOCTH 2D- m 3D-
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MOJETUPOBAaHUs, 00aJaeT HMCUEPIBIBAIOIIMM HHCTPYMEHTApUEM s
CO3JIaHUs MapaMeTPUUECKUX M HemapameTpudeckux udeprexxeid u 3D-
MOJeNel aetaneil u cOOpPOK, a TakkKe Mg O(pOopMIIEHHST KOHCTPYKTOP-
cKoil mokymeHTanuu. [Ipu 3TOM OHa 00eCreunBaeT MOJIHYIO MOICPXK-
ky kak ECK]JI, Tak u 3apyoexubix cranmapros (ISO, DIN, ANSI).

- HoBgli 1101X0/ K IIPOCKTHUPOBAHHUIO

- Cucrema T-FLEX CAD mnonHOCThIO TTapamMeTpudecKkas, OCHOBAH-
Has Ha MPUHLOUNHAILHO HOBOM Toaxojae k cozmanuto CAIIP u k uH-
TYUTUBHO TOHATHOMY MNPOEKTHPOBAHMIO MapaMEeTPHUECKUX MOJIeTeH.
B T-FLEX CAD »aeMeHTBl MOJEIN MOTYT OBITh CBS3aHBI ITapaMeTpa-
MU ¥ TEOMETPUYCSCKHMH OTHOIICHUSMHU (TapajuiebHOCTh, MEPIICH -
KYJISIPHOCTh, KaCaHUE U T.1I.).

JlaHHBIE 0OCOOEHHOCTH MOMOI'YT Iociie co3ganus 3D mMozenu u3me-
HITh KIIIOYEBBIE pa3Mepbl HE TMepeenbiBas BCIO MOJIETb IIETUKOM.
Bo3MOXHOCTh mepecuuTaTh W ONPEACIUTh XapaKTEPUCTUKH HHCTPY-
MEHTa JI0 Hayajia €ro M3roTOBJICHUS SBJISETCS Ba)KHBIM 3JIEMEHTOM.
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Puc. 1 — IToctpoenne odkatHuka B cucreme T-FLEX CAD

Jns co3paHud nmapamMeTpudecko MOJENH, MPEACTABIEHHON Ha pH-
cyHke 1. BpUTu BBIOTHEHBI CIASMYIONINE 3TABI TOCTPOCHUS:
1. B mporpamme co3gaem nokymeHT 3D nmerainb.
2. Ilpu moMoIy JIHHUHN U y3J10B CTPOUTHCS KOHTYP JI€TalIH.
3. C moMoInkto JUHUIM u300paxkeHuii moiaydaem 2D deprex uep-
TEXK.
4. Hcnonw3ys OyneBbl ollepalliy MbI nojtydaeM 3D neranb.
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5. 3areMm HCIIONB3ys OMEpaIvio BBHITAIIKMBAHUS M OyJIeBY orepa-
U0 (BBIYUTAHMS) OBUIH MTOJTy4aeM OTBEPCTHS, IPU HEOOX OJIH-
MOCTH.

6. Takxe nmpu HEOOXOAUMOCTH HCIONB3YETCS KOMaHAA «CIilakKu-
BaHUCY

7. Hcnone3ys NaHHYIO CXEMY IIOCTPOEHHMS CTPOSITCSI BCE JETalld
cOOPOYHOTO YepTeKa.

8. bBonThl, raiiku ¥ MOIIIMITHUKA OTHOCSTCS K CTAHIAPTHBIM W3-
JIeNUsM ¥ BeIOMpatoTcst u3 6a3bl nporpammel T-FLEX CAD.

. Ilpyxuna ObuTa TOCTPOEHA MTPU TIOMOIIX KOMaHBI «IIPYKHHA

10. ITocne Toro kak Bce JeTajal TOTOBBI, CO3/1a€M HOBBIN JOKYMEHT
3D Co6opka.

11. BeimonasieM cOOpKY BCEX DJIIEMEHTOB COOPOUYHOI0 YepTexKa.

12. Jnst coeqMHEHMS] HEKOTOPBIX AJIIEMEHTOB HEOOXOIMMO HCIIONb-
30BaTh KOMaHJy CBApHOMH IIOB, €CITH TAKOH HE 00X OJIIM.

Cnucok JIMTepaTypsl:

1. Bupt A.D. beikanoBa K.A., llunmnos B.C. /MHHOBallMOHHBIE TEXHOJOTHU B
obyuennu u mponssoactae 2019 T 1. C 7-10.

NCCIEAOBAHUME 3AKJIEITOYHOI'O COEAMHEHUA
BHAXIJIECT HA ITPOYHOCTbH C 2JIEMEHTAMU
OIITUMUM3ALIMN

Hlenkun C.A., Cnupugonon .. (K3JI-181), UBamenxko A. I1.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY

EcTp MHOXECTBO BUJI0B HEPa3bEMHBIX COSAUHEHUH JAeTajeil: cBap-
HbI€, CUIMThIE, KJIEEBbIE, 3aKJIENOYHbIE U Ap. IMEHHO Ha 3aKJIENOYHOM
COCJIMHEHUN MHE OBbI XOTEIOCh aKIICHTUPOBATh CBOE BHUMAHHE. 3aKJie-
MOYHOE COCIUHEHUE MPUMEHSAETCS B COCITUHEHUAX JeTaneld u3 MeTal-
JIOB, B OCHOBHOM IIJIOXO TMOJIAIOIINXCS CBApKE, MPU COCTUHEHUSIX ME-
TAIUTMYECKUX U3JENUN C HEMETALUTUYECKUMU. DTH COCNUHEHUS TPUMe-
HSIOTCS B KOHCTPYKIUSAX, PaOOTalONMUX TOJ JICHCTBHEM YIapHBIX U
BHOPAIMOHHBIX HArpy30K. 3akjenka IMPeJCTaBJIIeT COOOH CTEpKEHb
KPYIJIOrO CEYEHUs, UMEIOIINI C OJHOTO KOHIIA TOJIOBKY, (hopMa TOJIOB-
KU OBIBAaET pa3iIMyHOM.
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B craThe mpuBOAATCS Pe3yabTaThl UCCICIOBAHUS COCIUHEHHUS JIUC-
TOB B HaxJECTKY C LENbI0 HAXOXKIEHUS HauOolee BBITOJAHOIO pazMe-
mieHus 3aknénok. [lomoca, mpuKperyieHHas K KOChIHKE (TONIIMHA 00e-
ux geraned 6 = 10 MM) Harpy»xeHa OCeBOW CHJION paBHOU P = 225 kH.
Martepuan moiaockl U KOCHIHKUA — cTanb CT.3, momyckaemoe Hampsike-
HHE Ha pacTskeHue [6], = 157MIla, matepuan 3aknémnok —cranp Ct.2
IraMeTp KOTopeix d = 28. OTBepcTusi CBEpIIEHHBIE, JIONycKaeMoe Ha-
npsokeHue Ha cpes [t]e, = 137 MIla, nomyckaemoe HamlpsoKeHHE Ha

cMsThe [0]qy = 314 MIla.

[Monbepem nuamMerp 3akKJICNOK JJIs 3aJaHHBIX YCJIIOBHH 3KCILTyaTa-
nuu. CorsacHo ['OCT10299-80, Ommxkaiiiuii quamerp 3aki€nok d =
20 mm, a quameTp orBepctuit dy =21 mm.

HccrenyeM Tpu BapuaHTa DPACIOIOXKEHMS 3aKIIEHOK: B OJUH P
(puc. 1 a); B 1Ba psijia U 0JiHA 3aKJIenKa mocepeaune (puc. 1, 0); B 1Ba u
TpH psina (puc. 1, B).

W3 ycrmoBust IPOYHOCTH ITOJIOCHI, paboTarollell Ha pacTsKEHHE, B
0C1a0JICHHOM CEYEHUH IIPH PACIOIOKEHHH 3aKIENOK B OJuH psj (puc.

1, a) B yCIOBHAX CTAaTHYECKOTO HATPYKEHHs OMpeNesuM TpeOyeMylo
P 225103

HIUPHUHY b 3TON MOJOCH b = o5 +do =7, +21=164,3 MM, IPUHUMA-
eM b=165mM.
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Puc. 1 - BapI/IaHTI)I PacCIoIOKEHUA 3aKIICIIOK B COCITUHEHUAX
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W3 ycriorus paboThI 3aKIICIOK HA CPe3 OMpeieisieM TpeOyeMoe Yrc-
4P 4-22510°
wd2 [ty  3,14-212-137

JI0 3aKJIENOK z = = 4,74 wrT., IPUHAMAEM Z = SIIT.

IIpoBepsieM 3akn€NOYHOE COEIMHEHUE HA IPOYHOCTh U3 YCIIOBUS
ero paboOThI HA CMSTHE
P 225-103
I =7 5-dy 5-10-21
[TocTponm 3mI0py MPOAOABHBIX CHII (PHC. 1 a), BOSHHUKAIOIIUX B TIO-
MEPEUHBIX CEUEHHSX IMOJIOCHI, IPU Pa3MENIEHUH 3aKJIETIOK B OJUH PSII.
CunTaem, 4TO Harpys3ka pacopenensercss MEXIy 3akiIénKaMud paBHO-
MEpPHO, TO €CThb HAlJAEM YyCUIIME, BOCIPHUHUMAEMOE OJHOW 3aKJIENKOU
P =2=22=45¢H,
B ceuenvn I-I npomonbHast cuiia paBHa BHEIIHEN HArpy3Ke:N=P=225kH.
Hanpsixkenue oT pacTsbkeHus, BO3HUKAroLee B cedeHur [- monockr:
: N, _225-10°
T (b—dy)-§  (165—21)-10
B ceuenne II-IInpononpHas cuna paBHa N,=P - 0,2P =180 xkH. Harmps-
JKEHHE OT pacTshKeHUs], Bo3HUKarolee B ceuennd I-11 mosmockr:
N, 180-10°
T (b—dy)-8  (165—21)-10
B ceuenune III-1II nmpononbHasa cuia paBHa N; = P - 0,4P = 135 xH. Ha-
HPsDKEHUE OT pacTsbKeHus, Bo3HUKarolee B ceueHuu I11-111 monocst:
Ny 135-10°
T (b—dy)-§  (165—21)-10
B ceuenne IV-IV npogonbHas cuiia paBHa N, =P — 0,6P = 90 xkH. Ha-
HIPSDKEHUE OT pacTsLKEHNUs], BO3HUKarolee B ceueHnu [V-1V nomocst:
3 N, . 90-10°
T (b—dy)-8 (165—21)-10
B ceuenne V-V npoponbHas cuia paBHa Ns =P — 0,8P = 45 xH.
Hanpspkenre ot pacTskeHusl, BOSHHKAIOIIEE B CEYEHUH V-V MOIOCHL:
3 N; _ 45-10°
T (b—dy)-5  (165—21)-10
OTHoOIIIEHNE HATIPSHKEHUH B CEUCHUSIX 07 : 0,: 03: 04: 05 = 1:0,8: 0,6:0,4: 0,2.
JimHa HaxE€CTKY (3aKJICTIOUHOTO MIBA):L, =4t + 2e~15d,=315 mm.
CrnenoBaTenbHO, MaTepHrall MOJIOCH KCIOIB30BaH HEPAIlMOHAIBHO.
PaccMoTpuM BTOPOI BapHAHT PACIIONIOXKEHUS 3aKIENoK (puc. 1 0).
B ceuenun I-1 npononbHas cuiia paBHa BHEIIHEN HArpyske: N,=P =
225 xH, a HanpsDKEHHWE pPaBHO IO BEIWYWHE HANPSDKEHUIO B BapUaHTE
PaCIIOIOKEHHM S 3aKJICTIOK 110 pHUC. 1 a, TO eCTh o; = 156,25 MIla

= 2114,28 MIla < [o],, = 314 MIla.

oy = 156,25 MIla < [0], = 157 MIla.

o, =125Mlla < [o], = 157 MIla.

O3 = 93,75 Mlla < [0], = 157 MIla.

Oy = 62,5 MIla < [0], = 157 MIla.

Os = 31,25Mlla < [0], = 157 MIla.
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B ceuenue II-1I npononsHas cuna paBHa N, = P — 0,2P = 180 xkH. Ha-
MpsDKEHUE OT pacTshkeHusi, Bo3HMKaroilee B ceuenuu II-1I momnockl, B Ko-
TOPOM TIPOCBEPIICHO JIBA OTBEPCTHS:

N, 180 - 103
“(b-2-dy)-6 (165—2-21)-10

B ceuenne III-III npoponbHas cuna paBHa N; = P - 0,6P = 90 kH. Ha-
MpsKEHUE OT pacTsokeHus, Bo3HuKaroree B cedeHuu III-II1 monockl, B
KOTOPOM TaKKe MPOCBEPIICHO JIBA OTBEPCTHS:

N, 90 - 103
“(—2-dy)-6 (165—2-21)-10

OTHoOIIIEHNE HATIPSDKEHNH B CEUCHUSIX 07 : 0,: 03 = 1:0,94:0,47.

JinaHa HaxJECTKM (3aKJIENOYHOTO IBA): L,= 2t + 2e~9d, = 189 mm,
4yTro Ha 126 MM MEHBIIIE, YeM B MEpBOM BapuaHTe. CxeMa pacroioKeHHs
3aKJICMOK 110 pucC. 1 O BBITOJIHEE YeM 110 pHc. | a, Tak Kak MaTepualt IoJIo-
CBI HCTIOJTB3YyeTCsl 00JIee MOJTHO, a JUTUHA I11BA MEHBIIIE.

PaccMmoTpuM TpeTHii BapHaHT pacioloKeHHs 3akiIénok (puc. 1 B).

Jyis 3TOr0 BapraHTa HEOOXOAMMO YBEIUYUTH IIUPUHY TOJOCHI, TaK
KaK B TICPBOM PsijIy OHA ocCia0JieHa JABYMs, a BO BTOPOM pPsiy TpeMs
3aKJIEMOYHBIMUA OTBEPCTUSIMHU.

W3 ycnoBus mpodHOCTH TONOCH! (pHC. 1, B) onpeneiuM TpedyeMyro
HIUPHUHY b 3TOH TOIOCHI

o, = 146,34 MIla < [0], = 157 MIla.

O3 = 73,17 Mlla < [0], = 157 MIla.

225-10°

b= P +2-d, =
- 7 157-10

[o],- 8

npuauMaeM b = 190 mm.

B ceuenuu I-I mpononbHast cuiia paBHa BHEILHEN Harpy3Ke: Ny=P =225 xH.

Hamnpspkenue ot pacTskeHus, BO3HUKaroIee B ceueHun - manockl, B
KOTOPOM ITPOCBEPJIEHO JBA OTBEPCTUSI:

N, 225-103

AT h-2-dy)-6 (190—2-21)-10

B ceuenne II-1I mpomonpHas cuita paBHa N, = P — 0,4P = 135 xkH. Ha-
MpsIKEHUE OT PACTSHKEHUS, Bo3HUKaromiee B ceueHuu II-1I momockl, B ko-
TOPOM MPOCBEPIIEHO TPU OTBEPCTUS:
N, _ 135-10°
“(b—3-dy)-8§ (190-3-21)-10

OTHoIIIeHNE HAMTPSPKEHWH B CEYECHUSIX a7 : 0, = 1:0,7.

JlnnHa HaXJIECTKH (3aKICIOYHOrO IMIBA): L=t + 2ex5d, = 105 mm, 4TO
Ha 210 MM MeHbIIe, YeM B IepBOM BapuanTe. CiemnoBatenbHO, TPETUi
BapHaHT PACIOJIOKEHHE 3aKIENOK Haubosee BHITOAHBIA U3 Beex. Ko-

+2-21=185,3 MM,

=152 MIla < [0], = 157 MIla.

o, =106,3 Mlla < [0], = 157 MIIa.
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CBIHKY Ha DPaCTsDKEHUE TPOBEPATh HEe OylieM, TaKk Kak OHa 3aBEIOMO
MIpOYHEe MOIO0CH (TIPU UX PaBHON TOJIIIHHE).

Takum 00pa3om, IPOBEI UCCIEIOBAHNE, BBIICHIIIN, YTO OT PACIOJIO-
JKEHUSI OTBEPCTUH B TI0OJIOCE TPHU 3aKJIENOYHOM COCAVUHEHUU 3aBUCUT BeE-
JIMYMHA HAMpsHbKEHUH B mionioce. HeparmoHansHo pacnosaraTh 3aK/IeKy B
OJIMH PpAd, TaK KaK IIPOUCXOJUT IIE€pEpacxoa MaTrcpuajia 1mojaoChl 1 KOCbIH-
ku. bomiee PpaMOHAJIBHO pacnojiaraTb 3aKJICIIKM B HECKOJIBKO PAAO0B, I1O
HECKOJIBKO IITYK B PAy.

Cnucok JMTepaTypsl:

1. ®eonockes, B.U. ComnporuBnenne matepuanion: y4eb. st By3oB / deogockes,
B.W.,.-M.: MI'TY um. H.D.baymana, 2007. - 592c.

2. Monoraukos, B.Sl. Mexannka koHcTpyKmii. Teopernueckas mexanuka. Compo-
THBJICHHE MaTepHaoB [DIEeKTPOHHBIN pecypc] : yueb. mocobne — DIeKTpoH. JaH. —
Cankr-Ilerep6ypr : Jlamp, 2012. — 608 c. — Pexum nocryma:
https://e.lanbook.com/book/4546. — 3ari. ¢ sxpaHa.
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CEKIUS Ned
WHHOBAILIMH B JIETKOI MPOMBIIIJIEHHOCTH
M DKOJIOTUU

BJIMAHUE KOPOHABHPYCA HA DKOJIOT'HUIO

Bapaausu E.J1. (KIToaK, rp. Y3-4094), bupiokosa A.P.
TATIOY «Kamviuunckuit nosumexsuyeckuil KoJneoicy»

AKTyallbHOCTB: B TOM, 4TO B HACTOSIIIUI MOMEHT MPUPOJA B MUPE
MOJTy4niIa MEPEAbIIIKY OT MHOTOMHJIJTHOHHBIX BBIOPOCOB BCIIEICTBHE
nosieneruss COVID-19.

Hesn: paboOTHl COCTOUT B TOM, YTOOBI JOBECTH JJO CO3HAHUS KaXK[0-
r'0 4eJoBeKa MBICIIb O TOM, KaK CUIIBHO MBI BpEUM MPUPOJIE.

3agaum:

1.IloBbIieHne HHMOPMUPOBAHHOCTH LENEBON ayAUTOPHH TIO BIIHUS-
HUIO KOPOHABUPYCa Ha OKPYKAIOLIYIO CPeLy.

2.3aKkperieHre B CO3HaHUU I11eJIeBON ayJUTOPUU MBICIH O TOM, YTO
Ka)X/IOMy W3 Hac HaJI0 Oepeyub MPUPOLY.

OO0BbeKkT Mccaef0BaHus: DKOJIOTHS MUpPa MO BIUSHHEM KOpOHa-
BHpYyCa.

IIpeamer ucciaenoBanus: IlocnencTsus U30isLKMY JIOJAEH OT HIPU-
POIBI.

MeToablI HCCJIEAOBAHUSA:

1. [Mouck u cbop uHPOpMaIHH.

2. AHanu3 UHTEpHET PECYpPCOB.

IIpakTHyeckasi 3HAYUMOCTB: JOHECTH WH(OPMAIHIO 10 WICHOB
o011IecTBa U MOKa3aTh, KAK CHJILHO MBI 3arPsA3HSUIN HAIly IJIaHETY.

[Nanpemus KopoHaBHpyca B MUpE JIMIIb HAOMpaeT 000pOTHI, TPaBHU-
TENCTBA BBOAAT BCE OOJbIIE OrpaHMYMTENLHBIX MEp B LENAX Jallb-
HEWIero NpeloTBpalleHus] KOpOHaBUPYCHOW MH(eKkunu. OObsBIsIeTCS
KapaHTHUH, JISHCTBYIOT OrpaHHYCHHUs] Ha MPpeObIBAHUE JIIOJIeH Ha YIHIIE,
MPEANPHUITHSL COKPAIIalOT paboune JHH, a HEKOTOPbIE M BOBCE 3aKphI-
BaOTCA.

[MapannenbHO ¢ ATUM, TOSBIAIOTCS COOOIIEHHS 00 YIy4IIeHUH KO-
JIOTHYECKOH 00CcTaHOBKM B Mupe. PazOmpaemcsi, Kak maHaeMusi cKasa-
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J1ach Ha MPUpPOJIE.

B Kutae Bo31yx cran yuine.

CryrHuky HanuoHasnbHoro ynpasieHus CLUIA 3adukcupoBanm 3a-
METHOE CHIKEHHE YPOBHS 3arpsA3HeHus Bo3ayxa B Kurae. AMepukan-
CKHE CHEIHMATUCTBl YaCTUYHO CBS3BIBAIOT 3TO C PAaCHpOCTpaHEHHEM
HOBOT'0 KOpOHaBUpYca.

VYnpasieHue omyOIMKOBAIO JABE CXEMbI, Ha KOTOPHIX OTOOpPa)KEHBI
JaHHBIE O 3arpsA3HEHUH, NMOJTy4YeHHble cmyTHUKaMu. [lepBas oTpakaer
cutyaruio ¢ 1 mo 20 sHBaps, 10 Toro kak Biactu Kutas Hayanm BBO-
IUTh MEpBl KapaHTHHA, a BTopas — ¢ 10 mo 25 ¢eBpasst, korma orpa-
HHUYEHUS YK€ JEUCTBOBAJIN.

[Mo nmanuwpiM creruanuctoB NASA, CHUXKEHUE YPOBHS BBIODOCOB
CHavaja ObLIO 3a()MKCUPOBAHO B paiioHe YXaHsd, Tlie NMepBOHAYAIBHO
ObuTa 3a(MKCHPOBAHA BCIIBIIIKA BBI3BAHHOTO HOBBIM KOPOHABHUPYCOM
3a00JeBaHus, a 3aTEM CTaJI0 3aMETHO HaJl BCE TeppUTOpHEN CTpaHBI.

C xoHIIa stHBapst Mo Haydaso ¢eBpaisi B Kutae npa3aHyeTcst JIyHHBIN
HoBblil rog — B 3TO BpeMs B CTpPaHE 3aKpBIBAIOTCS MHOTUE
MPEANPUATHS, YTO Ka)Ibli TOA MPUBOAUT K CHIKEHHUIO 3arpsi3HEHMS
BO3/[yXa, OAHAKO B 3TOM TOAY BO3J1yX OUMCTHJICS HAMHOIO CHJIBHEE.
UroOBbl HATMSAHO MPOAEMOHCTPHPOBATH 3TO, YUEHBIE CpPaBHUIU
BBIOPOCHI 3arpsA3HSIOMIUX BellecTB ¢ 1 sHBaps mo 25 deppans 2019 u
2020 rozmos.

EBpona 3agbimaia

B crpanax EBpombl yMeHbIIMICS aBTOMOOWIBHBIA Tpaduk U
MPOMBIIIUIEHHAs AaKTHUBHOCTh H3-3a TOTO, YTO JIIOAU BBIHYXAEHBI
OCTaBaThCS JO0Ma Ha camMou3oisiuuu. brmaromapss 3ToMy BO MHOTHMX
CTpaHax yMEHBUIMJINCH BBIOPOCHI JTHOKCHAA a30Ta. DTO OCOOCHHO
3aMETHO Ha npumepe Uranuu.

EBporneiickoe kocMuueckoe areHTcTBO (ESA) cienano aHumarmio,
OCHOBaHHYI0O Ha CITyTHUKOBBIX CHHMMKaX. Ha aHumanmm HarismHo
BHUJIHO, KaK YMEHBIIWJIOCH 3arpsi3HeHre Bo3nyxa Hax MHranueil B
nepuon ¢ 1 auBaps no 11 mapta 2020 rona.

B BeHenuo BepHYJIHCH JeJIb(HHBI.

N3-3a pe3koro OTTOKAa TYPUCTOB M BBEACHUS OTpaHUYCHHM Ha
MepeNBIDKCHNE KaHaiel BeHenmuu cranu HamMHOro uwmiie. Bojga
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MOJIHOCTBIO OYMCTUIIACH U CTaja MPO3PAvHOM, M3-32 YEro BEPHYIUCH
MHOTHE PBIOBI, JIEOSTU U 1aXe IeTb(UHBL,

ITo xananam Benenun Oosblile HUKTO HE IL1aBaer. MeCTHBIE KUTe-
JIU TIEPEIBUTAIOTCS HA JIOJKAX TOJBKO B HCKIIOYHMTENIBHBIX ClIyda-
sIX. YIIMIBI TOPOJIa TAKXKE OCTAJIUCh IYCTBIMH H3-32 YIPO3bI PaCIpo-
CTpaHEHUS KOpOHABUpYCa.

B naHHBIH MOMEHT ¢ BBICOTBI TOPOJT BBITJISIUT TaK.

Bo3ayx B ByaHoc-Aiipece cTaj BIBOe YMIlle BCero 3a Helesio.

Bo3nyx cran umimie B Tom uucie B FOxHoM AMepuke. YpOBEHb 3a-
Ipsi3HEHUS BO31yxa B croiuile Aprentunsl (ByaHoc-Aiipece) cHu3micsS
Ha 50% 3a mepBylo HeJeno BceoOlIero KapaHTuHa — B nepuo ¢ 20 mo
25 mapra.

[lo maHHBIM TOPOJICKOTO MPABHUTENLCTBA, BO3AYX CTaj YHIIEC H3-3a
3HAYUTENILHOTO CHIKEHHS aBTOMOOWJIBHOTO Tpaduka. B naHHBIA MO-
MCHT B CTpaHC JIMYHBIM TPAHCIOPTOM MOI'YT II0Jb30BATHCA TOJIBKO
rpaKjaHe, KOTOPbIE MOTYT JIOKa3aTh, YTO UM HEOOXOJMUMO BBIMTH W3
JoMa U JA0exathb 10 Ipyroro Mecra.

[Ipu 3TOM 32 HECKOIBKO YaCOB JI0 TOT'O, KaK MPE3UJCHT APreHTUHBI
AnbbepTo ®epHanniec 0OBSIBIII O BBEIEHHH OOIIEro KapaHTHHA, ypo-
BEHb 3arps3HeHus Bo3ayxa B Byanoc-Aiipece 3ameTHo yBenunumics. [1o
CIIOBaM 3KCIIEPTOB, ATO CBSI3aHO C TEM, YTO MHOTHE TOPOKaHEe TOEXaIH
B MarasuHbl, tITO6I:»I MOATOTOBUTHCA K PCKUMY HU3O0JIALIUUA.

Kurtean Jloc-Anm:kesieca BnepBble YBU/I€IH 3Be3THOE HEDO.

W3-3a mycThIX YN, OTCYTCTBHS MAallMH M OCTAHOBJICHHBIX MPOM3-
BoICTB B Jloc-AHmKenece MOJHOCTHIO pa3Besyics cMor. MecTHbIE KH-
TeNU pagyloTcs SCHOMY HeOY M HaJIe0TCsl, YTO TIOCIIEe KOPOHABHPYCHOM
MaHJEMUN JIIOAW OTKa)KyTCsl OT HMCIONB30BaHMS aBTOMOOWIIEH, YTOOBI
HaBcer/1a U30aBUThCA OT CMOTa.

MecTHbIE )KUTENN YTBEPKAAIOT, YTO BIIEPBBIE 32 MHOTO JIET HaJ ro-
POAOM MOKHO YBHJETh 3BE3JJHOE HEDO.

Takue mokazaTeNny MO BCEMY MHUPY s CBS3BIBAI0 C 3aMeIICHUEM
HSKOHOMHYECKOT0 POCTa, MpEeKpalieHneM MEXAYHApOAHOTO aBUACO00-
LICHUS, COKpAIIEHHEM 030K Ha OOLIECTBEHHOM W JIMYHOM TpaHC-
nopte. Taxke Ha OYMIIEHHE MOBIIUSIIO 3aKPBITHE OONBIIMHCTBA 3aBO-
70B U Gadpuk. BIOpOCk MapHUKOBBIX I'a30B COKPATUIIUCH B Pasbl, HO C
OKOHYaHHEM MaHJEMHUH HX KOJIUYECTBO MOXKET PE3KO YBETHUYUTHCH,
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CYHUTAIOT 3KCIICPTHI. I/IH(l)OpMaHI/II/I O 3HAYUTCIBbHBIX CHHKCHUAX BbI-
OpocoB Ha Tepputopuu Poccum Her. Ha mpounuioit Henmene creruaiu-
CTBI COOOLIMIIN, YTO aHTHIUKIOH, KOTOPBIH yCTaHOBHJICS Haa Mock-
BOM, MOXET YBEIMYUTDH MTOKA3aTEIH 3arpSA3HEHUS BO3/IyXa. JTO MPOUC-
XOJMT M3-32 OTCYTCTBHSI OCAJIKOB U BETpa.

KoponaBupyc nocrnoco0cTBOBall TOMY, YTO CHPOC Ha TPAHCIOPT CO-
KpaIllaeTcsi, COOTBETCTBEHHO, CHIKAETCSI YPOBEHb BBHIOPOCOB B aTMocde-
py. Hanpumep, B poccuiickoii cTonuiie moe3akd Ha Ha3eMHOM TPaHCIIOpTe
cokpatwimck Ha 24%, Ha Takcu Ha 10-15%, a Ha metpo Ha 30%.

A X04y MNOAYCPKHYTb, 1 JOHECTU TO, YTO C€CJIW JIIOAW BbIy4YaT 3TOT
YPOK M CTaHYT OEpeKHEe OTHOCUTHCS K MPUPOJE, TO IKOJIOTHS HaIeH
TJIAHETHI MMOJTYYUT IaHC HAa BOCCTAHOBJICHUC.

OLIEHKA D®PEKTUBHOCTHU [TPOBEAEHU A
TEXHOJIOTMYECKOI'O ITPOHECCA CHOBAHUA .
HA CHOBAJIbHBIX MAHIMHAX PA3JIMYHBIX KOHCTPYKIMHA

Boponos B.C., Mepe:xxkuna O.A. (KTJI-181), Tpudonosa JLb.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; ¢paxc 9-43-62; E-mail: ttp@kti.ru

OmHMM M3 BaXKHBIX MPOIECCOB, OT KOTOPOI'O 3aBUCHT BBICOKOE Ka-
YEeCTBO TKaHW M MPOU3BOIUTENBHOCTh 00OPYIOBaHHS B TKAIIKOM IPO-
W3BOJICTBE, SIBJIAETCS TEXHOMOTMYECKUI MPOIIECC CHOBAHUS OCHOBHBIX
Huteil. Llenbro JaHHOrO mponecca sBJISIETCS HABUBAaHUE HA OAHY IIa-
KOBKY (CHOB&JIBHBIN BaJl) OIpPEAETIEHHOTO 4YKCIa HUTEH OCHOBBI, YCTa-
HOBJICHHBIX pacueToM JUTMHEI [1].

CHoBaJIbHasE MallliHa MMeEET CIieyIole OCHOBHBIE pabodne opra-
HBI: HIMTYJSPHUK; HAMATBIBAIOIIMN MEXaHU3M; PSAJIOK, pacrpeaessonmi
paBHOMEpPHO HUTH IO HMIMPUHE CHOBKU; CUETHBIH MEXaHW3M, OTMEYaro-
WA JUTHHY CHOBAaHMS; MEXaHHW3M aBTOMAaTHYECKOTO OCTaHOBA MAIlIMHBI
npyu OOpbIBE HHUTH U JOCTHXKCHHS 33J]aHHOM JUTHHBI CHOBAaHUS;, IPUBO/;
MEeXaHHU3M ITyCKa U OCTaHOBa MalllMHBbI.

D¢ deKTUBHOCTD TEXHOJIOTMYECKOTO Mpollecca CHOBAHHS OIpEIeNs-
eTCsl LENBIM KOMIUIEKCOM (haKTOPOB, OJJHUM M3 KOTOPBIX SIBJIsIETCS Ha-
TSDKCHHE HUTEH OCHOBBI, BIIUSIONIEE Ha OOpBIBHOCTH Mpshku. OT Tpa-
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BUJIBHOM YCTAHOBKHM HATSHKCHUS HUTEH 3aBHCUT CTAOMIIbLHOCTH TEXHOJIO-
THYECKOr0 MPOIEcca, KaueCTBO BhIpa0aThIBAEMbBIX TKaHEH [2].

CBoiicTBa HHUTEH MOIPA3NEIIAIOTCS HA MEXaHUYECKUE U (DU3UYCCKUE.
MexaHnueckue CBOMCTBA HUTEH OINpPEACNAIOT UX OTHOLIEHUE K JESHCT-
BUIO TIPWIOKEHHBIX K HUM cwil. K (usmyeckum cBOMCTBaM OTHOCSTCS
BO3JICHCTBYS HA HUTH BBICOKMX M HU3KUX TEMIIEPATyp, BJIATH, dJICKTPH-
YeCKOro ToKa U T. JI.

JlelicTBUE pPa3NMUHBIX CHJ HHUTU HCIBITBIBAIOT MpPU TepepadoTKe,
TPAHCIIOPTUPOBKE, XPAHEHUS W B TOTOBBIX M3ACTHSIX MPHU UX HCIOIb30-
Banuu [3]. [lox aefictBueM cun npsbka aedhopMUpyeTcs, a eclii BeIndu-
Ha YCHJIHI IIPEBBIIIAET €€ MPOYHOCTh, TO pa3pyIlIaeTcs.

CoxpaHeHHE ONTUMAJBHBIX (PU3MKO-MEXaHUYECKUX TOKa3aTele
MIPSDKU B MPOLIECCE €€ MOATOTOBKE K TKaUeCTBY — 3TO O/IHA U3 33734 TeK-
CTHJIBHOTO TPOU3BOJICTBA, C KOTOPOU MHKEHEPY MOCTOSHHO MPUXOAUTCS
CTAJIKUBAThCA Ha MPaKTUKE.

[MosTromMy B nmaHHON pabore MPOBOMUTCSA OIeHKA 3(dekTuBHOCTH
Mpolecca CHOBaHUSI HA OCHOBaHWM M3MEHEHHs IPOYHOCTHBIX IOKa3aTe-
Jiel XJI0m4aTo0yMasKHOM TPSDKU.

OTH 3aa4M ceifyac yalre BCEro pemarTces ¢ Ucnoiab3oBanneM SBM
Y HEOOXOJMMO UMETh TaKUE aJIrOPUTMbI BBIUKMCIICHUS, KOTOPhIC ObI Obl-
JIY OBICTPBIMU M Ha/IC)KHBIMU.

Jlyis mpoBeieHUs pacueToB B JaHHON paboTe ObLI MPOBEICH aHAIN3
MPOrpaMMHOI0 0OecrieueHns B pe3ybTaTe KOTOPOro, Oblia BhIOpaHa
npocrast ¥ ynoOHast cpeia nporpaMmupoBanus Ha 9BM — MathCad.

ba3zoli [ npoBeneHUs UCCIEAOBAHUN SBISUICS CHOBAJIBHBINA OTAEN
MIPUTOTOBUTENIFHOI'O I[€Xa TKAIIKOr'O MPOM3BOJICTBA TEKCTUIBHOIO Mpesi-
npustusi ropoga KamermmHa u naboparopust kadenpsl «TexHOmorus
TEKCTWIBHOT'O MPOU3BOACTBA» KaMBIIIMHCKOTO TEXHOJOTUYECKOIO WH-
CTUTYTA.

OOBEKTOM HCCIICIOBAHUS SIBSUTUCh CHOBaJIbHBIC MamuHbl ZM-F-
1800/1000DNC nemenxoit gupmer «Karl Mayer» u CII-180, a Taxxe
nepepabarbiBacMas Ha HUX XJIOMYaToOyMaskHast TIpsbKa.

Jnst oneHkn 3QQEeKTHBHOCTH MPOBEACHUS TEXHOJIOTMYECKOro Mpo-
1ecca CHOBaHMSA Ha cHOBAILHBIX MammHax ZM-F-1800/1000DNC u CII-
1800, ucmonb3oBanack XJI0M4aToOyMaskHasi MpsDKa JIMHEHHOH IUIOTHO-
cThiO 29 Tekc, BhIpabaThIBacMasi Ha ITHEBMOMEXaHUYECKUX MPSAMITBHBIX
mammaax [1IIM-120. B tabn. 1 npuBeneHsl nmokazatenn (HU3HMKO-MeXa-
HHUYECKHUX CBOMCTB UCCIIEyEMOMN MPSIAKH.
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Tabmuna 1 — [Tokazarenu GU3UKO-MEXaHUUECKUX CBOMCTB MPSDKHU U~
HEHOI 110THOCTEIO 29 Teke ¢ MamuHb [ITIM-120

HanMeHoBaHHe MoKa3arens 3HaueHHe MoKa3aTens

CpemHsist IPOYHOCTH, TC 295,8
CpenrHee KBaIpaTHIECKOE OTKIOHEHHE 110 TPOYHOCTH, 35,48
Koadpumment Bapuarmu no npousocts, % 13,7
HeposHrota o npounocty, % 10,7
CpentHee KBaIpaTHIECKOE OTKIOHEHHE 110 TOJMIIHHE 4,52
KoaddurmeHT BapuaI 1mo TOIIMHE 10,8
Y miiHeHue, MM 43

Hns onpeneneHust GU3NKO-MEXaHUYECKUX IOKa3aTeneil mcciemye-
MOH MPsDKK HEOOXOAMMO OBLIO ONPEAENUTh Pa3phIBHYIO Harpy3Ky HcC-
CJIeyeMOM MPsHKU MOcTIe MPOBEEHUS MTPoLlecca CHOBaHUS.

B kauectBe cpesncTBa HCCIENOBAaHHUS HCIOIb30BAJIaCh pa3pbIBHAS
MarmHa s HutH PM-3. [lpu npoBeneHnn 3KcleprMeHTa B KaKaA0M
OIBITE, TI0 CTAaHAAPTHOH MeTonuke B nabopatopun «McmbiTaHus Tek-
CTWJIBHBIX MaTepHajioB», Ha pa3pbelBHOI MammHe PM-3, mposeneHo 50
HCIIBITAaHUH Pa3pbIBHON HATPY3KHU IIPSIKH.

Pesynbrarel 00pabaTbiBaan METOJOM BapUALlMOHHON CTATHCTHUKH.

B Ttabn. 2 mpuBeneHbI moka3aTenn (PU3NKO-MEXaHMYECKUX CBOMCTB
HCCIIEeyEeMOM TPSDKU TIOCTIE CHOBAaHHUSI Ha CHOBaibHBIX MammHax ClI-
180 u ZM-F-1800/1000DNC.

Tabnuna 2 — [Nokazarenu QU3NKO-MEXaHUUECKUX CBOMCTB XJIOMYATO-
OyMa)KHOH TPSDKM TOCTie CHOBAaHMsI Ha CHOBAJBbHBIX MAalllMHAX pas3iidy-
HBIX KOHCTPYKIUI

3HaveHHe MmoKazarels
HawnmenoBanue nokasarens ZM-F-
CIE180 1 1800/1000DNC

CpeiHss POYHOCTh, T'C 276,5 283,1
CpentHee KBaIpaTHIECKOE OTKIOHEHHE 110 IPOYHOCTH, 36,3 35,9
KoadurmenT Bapuarm mo npoyHoCTH, % 14,6 14,3
HeposHrota o npounocty, % 10,9 10,7
CpenHee KBaIpaTHIECKOE OTKIOHEHHE 110 TOJMIIHHE 4,61 4,55
KoadhdummeHT BapuaIi 1mo ToIMHE 12,3 11,7

AHanu3 dKCIIepUMEHTAIBHBIX JIAHHBIX MPECTABICHHBIX B Tabmuile 2
MOKa3bIBaeT, YTO (PM3UKO-MeXaHn4YecKue cBorcTBa npsku ¢ [11IM-120 B
Mpoliecce CHOBAHMS TMOJBEPTINCH OOJIbIIEMY W3MEHEHHIO Ha CHOBAIIb-
Hoit manmae CI1-180, a B 4aCTHOCTH MOXKHO OTMETHUTH CIICAYIOIIEE:

- Ha cHoBaybHOW MammHe CII-180 cpemHsis MPOYHOCTH OJMHOYHOM
HUTH CHU3UIIACH Ha 6,52% (4TO COOTBETCTBYET yCTaHOBICHHBIM HOPMaM);
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- Ha cHoBanbHON MammHe ZM-F-1800/1000DNC Hemenkoit ¢pupmsl
«Karl Mayer» cpenssist IpOYHOCTb OAWHOYHOW HUTH CHH3WIAch Ha 4,29
% (4TO COOTBETCTBYET YCTaHOBJICHHBIM HOPMaM).

BeiBosie1 10 pabore:

1. TlpoBeneHBI MCHBITAHUS XJIOMYATOOYMAKHOM HHUTH C MAIMHBI
[IIIM-120 mo u mocne mporecca CHOBAHUS HA CHOBAJIBHBIX MAlllMHAX
Pa3IMYHBIX KOHCTPYKLIMNA;

2. IlpoBeneH 3KCIepUMEHT IMO3BOJISIOMINH, ONPEAEIUTh MOKa3aTelH
(U3UKO-MEXaHUIECKUX CBOKWCTB XJIOMUaTOOyMasKHOM MPSDKU;

3. IlpoBenena o0paboTKa pe3yJLTATOB 3KcrepuMeHTa Ha DBM B
cpene nporpammuposanus MathCad;

4. TlpoBeneH CpaBHUTEIBHBIN aHAIU3 PE3yIHTATOB MPOIlECCa CHOBA-
HUSI, KOTOPBIN MOKa3aJl, YTO CPEAHSA MPOYHOCTh OJUHOYHON HUTH CHH-
3WJIaCh MEHBIIIE Ha CHOBaJIbHOM MammHe ZM-F-1800/1000DNC.

Cnucok JMTepaTypsl:
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CTHJIBHOM MPOMBIIIIEHHOCTH. - 2012. - Ne 2. - C. 46-50.
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pykumit // MexmyHapomHbIi KypHAJI HPHUKIaTHBIX W (QyHIaMEHTAIbHBIX HCCIe0Ba-
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3. HazapoBa M. B., Tpudonosa JI.b. Anann3 ¢pu3nko-MeXaHHUECKUX TIOKa3aTeeH
XHOH'{aTOGyMa)KHOﬁ NpsKU B pas3jIMYHBIX MPONECCax CHOBAHUA // Me)K,HyHapOZ[HBIﬁ
KypHAJI MIPUKJIATHBIX U yHAAMEHTaIbHBIX HccaenoBanui. - 2018. - Ne 1. - C. 31-35.

NCCIEAOBAHUE ITPOLECCA U3MEHEHU A ITPOYHOCTHU
HUTEN U3 UCKYCCTBEHHBIX BOJIOKOH /10 U TIOCJIE
IHEPEMATBIBAHUS UX HA MOTAJILHOM MAIIIUHE M-150-2

Emenbsanenko M.FO.(KTJI161), Pomanos B.1O.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY

B cBsi3u ¢ pocToM HaceneHUs: 3eMIIM HATypaJbHBIX BOJOKOH CTajio
HE XBaTaTh, UMCHHO TI03TOMY BO3HHUKJIA TIOTPEOHOCTh B UX 3aMCHHTE-
JiX. MBICIB O TOJIYYEHUM HCKYCCTBEHHBIX BOJIOKOH BIIEPBBIC ObLia
Bbicka3aHa B XVII B., HO NMPOMBIIIICHHOE MPOU3BOJCTBO HUX OBLIO
ocyllecTBIEHO Jinib B KoHIE XIX B. ITepBbIM BUIOM HCKYCCTBEHHBIX
BOJIOKOH IIEJUTIOJIO3HOTO MPOUCXOXKICHUST ObUI HUTPATHBIN IIEJK, T0-
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mydenHbrit B 1890 1., a B 1898 1. moiydyeHo camoe paciupoCTpaHEHHOE B
HacTOsIIIee BpeMsl HCKYCCTBEHHOE BOJIOKHO - BHUCKo3HOe. K konIty 1918
ObUT pa3paboTaH METOJ| MPOU3BOJICTBA AIETATHOrO BOJIOKHA. CHHTETH-
4YecKhe BOJIOKHA TIOTECHWIM HaTypalbHble BO MHOTHX OO0JacTsX.
WmenHo BbICOKHE (PH3MKO-MEXaHUYECKHE CBOWCTBA CHHTETHYECKHX
BOJIOKOH ONPEAETHIN UX YCIIEX.

Henssmu paOoThI: MONMyYeHHE MATEMaTHYECKOH MOJEIH, OIMHCBHIBAIO-
el BIMSHUE U3MEHEHUS ITPOYHOCTH HUTEH U3 MCKYCCTBEHHBIX BOJIOKOH
JI0 ¥ TIOCTIE TIEPEMAThIBAHUS MX HA MOTaIbHOU MarmHe M-150-2.

AXTyaJapbHOCTh Pa0OTHI: IPOTHO3UPOBAHHE TEXHOJIOTHYECKOTO MPO-
1ecca rnepeMaThIBaHMs, C LIENbIO MOBBIIIEHNS KauecTBa BHITYCKAeMOT0
MPOAYKTA.

Hayunas HOBM3Ha paboThI 3aKITIO4aeTCs B!

1) Pa3paboTke ONTUMAaNBbHBIX TEXHOJOTMYECKUX MapaMeTpOB IPO-
Lecca MepeMaThbIBaHUs MCKYCCTBEHHBIX HUTEH Ha MOTAJIbHOM MalllnHe
M-150-2 ¢ MaKCUMaIbHOM MPOYHOCTBIO.

2) [onyuennn MaTeMaTHUYECKHE MOACIH MpoIecca epeMaThIBaHHS
HCKYCCTBEHHBIX HUTEH.

3) [IpoBeneHnn CpaBHUTENHLHOTO aHANN3a MPOYHOCTH Y HUTEH 10 H
rocJyie nepeMaTbIBaHusl.

Basoit st mccnenoBaHus TEXHOIOTHMYECKOro Mpolecca rnepeMarhl-
BaHUs Ha MOTabHOI MarmHe M-150-1 sBiisercss naboparopust kaden-
pel TTIL. OOGbexTOM HCClenoBaHMs SIBJISETCS MOTalbHAas MammHa M-
150-1, Ha KOTOPO¥ MPOU3BOAMIIN UCCIIEIOBAHNE U3MEHEHUS MPOYHOCTH
MIpH NepeMaThIBaHUU MPSKU U3 HCKYCCTBEHHOI'O BOJIOKHA.

B kadecTBe BBIXOIHOrO mapamerpa Y BbIOMpacM pa3pbIBHYIO Ha-
Ipy3Ky HpsKU TOCNIEe NepeMaThIBaHUA, TaK KaK 3TO OCHOBHOW IOKa3a-
TeNb KayecTBa MPSDKHU U, MCXOAA M3 TPeOOBAaHHMM K Tpoleccy mepema-
TBIBAHUS, OH HE JIOJKEH YXYIIIaThCs.

Ha ocHoBe ananmza paHee NMpPOBEAEHHBIX HCCIEAOBAHUN U OIBITA
paboThl TEKCTUJIBHBIX MPENNpPUATHH, a TaKKe B COOTBETCTBHH C BHI-
OpaHHBIM BBIXOJHBIM TapaMeTpoOM B KAa4eCTBE BXOJHBIX MapaMeTpPOB
BBIOHMpaEeM:

X} — Bec TPy30BbIX MIaH0 B HATSHKHOM MIPUOOpE, T.;

X, — paccTosiHUE OT TAKOBKH 710 OAJIOHOTaCUTENSL, CM.

Jnia mpoBeneHusl HKCIEpUMEHTa MO TOJy4YEeHHI0 MaTeMaTH4yecKou
MoJienH, OblIa MCIONIb30BaHA MaTpHla IUIAHUPOBAHMS DKCIIEPUMEHTA
Kono-2.
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[Tony4yeHHyI0 B XO/ie 3KCIIEPUMEHTa TKaHb MOJBEPIIN HCIBITAHHUIO
Ha pa3peiBHONW MammHe PM-3. [onyueHHble pe3ynbTaThl 00padoTaiu
Ha OBM. B pesynbraTe yero ObUIO MONYYEHO 2 MAaTEMATHYECKUX MO-
neneit. [1o ofHOMY ypaBHEHHUIO Ha KaXK/IbIA BUJI IPSIKH.

JU1st anieTaTHOM IpshKU:

Y=385,77-4,43X,+0,12X,+15,68X,X,+10,70X,>-26,35X,

JL1s1 BUCKO3HOM IIPSDKH:

Y=295,62+5,68X,+32,45X,-12,68X,X>-26,08X,*+30,22X,’

[Ipoananu3upoBaB MOMydeHHbIE MaTEMaTHUYECKHE MOJETH BHUAWM,
YTO MOJyYEHHBIC YPaBHEHHS PETPECCUU a/ICKBATHEI.

Haubonbiee BnusiHUE HAa BEIXOJHBIE TAPAMETPBI OKa3bIBaeT (akTop
X; - BeC rpy30BbIX MIail0 B HATSHKHOM MpHOOpE, T.K. BEMMYMHA KOI(D-
¢unmenTa npu HEM Oonble, yeM npu (akrope X, - pacCTOSHUE OT Ta-
KOBKHM 10 OaJUIOHOTacHTelNsl Ui aleTaTHOro BOJIOKHA, a HaloJjblee
BIIMSIHME Ha BBIXOAHBIC MApPaMETPHI JJIsl BUCKO3HOTO BOJIOKHA OKa3bIBa-
er ¢akrop X,- PacCTOSIHME OT MaKOBKHU JI0 OaJUIOHOTACUTENs, T.K. Be-
nnuuHa kod(hdunmeHTa npu HEM Oomble, 4eM mpu ¢akTope Xi- Bec
IPY30BBIX a0 B HATSKHOM TpUOOpe.

Janee ObUTIO POM3BEACHO UCCIIENOBAHUE TIPOIIecca W3MEHEHHS TPOU-
HOCTH HUTEH M3 MCKYCCTBEHHBIX BOJIOKOH JI0 M TIOCIIE TIepEeMaThIBaHHS.

AIETATHOE BOMIOKHO BHCEKO3HOE BOIOKHO
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Puc.1 —T'ucrorpamMmma M3MEHEHHUSI IPOYHOCTH HUTEH.
Ha ocHOBe JaHHOI0 aHaM3a MOXKHO CAeJIaTh BHIBOBI:
Uszmenenue paspuisno Hazpysku 00 u NOCie NePemMamvléaHUsL:
Anerat — yxyamenue Ha 5%. Buckoza — yxyamenne Ha 12%.
3aKII0YUTEILHBIM TAllOM I[aHHOﬁ pa6OTI)I SABIIACTCA HAXOXKICHUC
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ONITUMAJIBHBIX ITAPAMETPOB TEXHOJIOTMYECKOr 0 IIPOLEcca NepeMaThiBa-
Hus. Ucnonb3yst TpadoaHaTuTUYeCKUil METOJ MPOU3BOANM MOCTPOe-
HUE TEeOMETPUIECKOr0 TpeICTaBIeHHs 1eJeBoil GyHKuMU. Pe3ynbTath
MIpUBENIEHBI Ha puC. 2.
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D AneraTHbIe HHTH D BHCKO3HBIE HHTH
Puc. 2 — TToBepXHOCTH OTKJIHMKA U €€ JIBYXMEPHOE CEUCHHE.

B pesynpTaTe onTHMU3AIME TEXHOIOTMYECKOr'0 Ipolecca rnepema-
THIBAHUS OBUIM TIOJYYCHBI CICAYIONIUE ONTHMAJbHBIC 3alpaBOYHBIC
rapameTpsbl:

[l ayemamuoil npsidicu: Macca TPy30BbIX a0 B HATSYKHOM TIPH-
oope -10 r.; paccTosiHUE OT MMAKOBKH JI0 OajutoHOracurens - 18 cM, mpu
KOTOPBIX pa3pbIBHAsi HArpy3Ka mepeMaThiBaeMol NpshKH OylleT MaKcH-
MajbHOM 1 paBHOU 403,19 cH.

Jlns uckosHoU npsidicy: Macca rpy30BbIX a0 B HATSHKHOM MPHUOO-
pe - 9 r.; paccTosiHME OT TAKOBKU JI0 OayutoHoracurens - 24 cM, Ipu
KOTOPBIX pa3pbIBHAsi HArpy3Ka mepeMaTbiBaeMol NpshKH OyJleT MaKcH-
MajbHOM U paBHOH 358.41 cH.

Cnucok JMTepaTypsl:

1. CeBoctestHoB  A.I'., CemocrbstHoB IILA. Onrtumusamuss  MeEXaHUKO-
TEXHOJIOTHYECKUX MPOLECCOB TEKCTHILHON MPOMBIIUICHHOCTH. — M.: JlernpoMObITH3-
nar, 1991. — 256 c.

2. banamoga T. M., XXypasnesa H. B., KonoBasioa M. B., Kynukosa M. A. Oc-
HOBBI XHMHYECKOH TEXHOJOTHH BOJIOKHHCTBIX MaTepuajoB: Yuel. mocobme. — M.:
MI'TY um. A. H. Koceiruna, 2005

3. TexHONMOrus MpoU3BOICTBA XUMHUYECKHX BOJIOKOH: YUeOHHUK IS TEXHHKYMOB.
— 3-e w3z, nepepad. u nmon./Psay3oB A.H., I'py3nes B.A., bakmees W.I1. u mp. — M.:
Xumust, 1980. 448 ¢, wn.

4. OntuMH3aIMs TEXHOIOTHYECKHX TIPOLIECCOB: METOIMUYECKHE yKa3aHHs K Jlabopa-
TopHeM padoram / Coct. M. B. Hazapoga, B. 0. Pomanos. — Borrorpax: UYHJI BomrI TY,
2017.—40c.
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N3YYEHUE CIIOCOBOB YKPEIUJIEHU A BEPET'A JIJIA
COXPAHEHMS JIEBOI'O BEPET'A KAMbBI B PAIOHE
ABAHIIOPTA POb ®JIOTA.

3unbiranosa A.E. (UTITuY, rp. 1-08.02A), Ky3nemnoa A.A.
T'RIIOY «Yaiikosckuil mexHUKyM RPOMBIULLIEHHBIX MEeXHON02UL U
VIPABAeHUsL»

Ten.: (34241) 3-55-31 Daxc: (34241) 3-55-60
Email: chtptu_chaik@mail ru

Beperopast munus ot Ilopra nmo POB dnora paspymaercs. [IpumepHo
20 ner (c Tex nop kak Peunoit [Topt u POb npekparumm aktuBHyto pado-
Ty) Oeper MOIMBIBACTCS W pa3pyliaercs. Pa3pyilieHuio crocoOCTByeT
CHJIbHBIC BETPHI CEBEPHOrO HATPABIICHMS, BOIHBI UCKYCCTBEHHO CO3/IaH-
HOro Bojoxpanwmiia ((enepaabHOro 3Ha4eHHs1), KonedaHue ypoBHS BO-
JIbl, BBICOKUN yYpOBEHb BOJIBI, moaepkuBaemMbiii Botkunckoit I'9C B mo-
CIIEHUE TOJbI, U OOMJIME OCAJKOB. EJKErofHO Halll MaJIeHBKUI TOpOJ
YaiikoBckuii TepsieT mpuMepHo 1o 1-1,5 merpa Gepera. OrpoMHBIE COCHBI
nasarT B BoAy. B HacTosiee BpeMsi HUKaKuX Mep He MPEANpPHHUMAETCS.
MHe Kak MpeACTaBUTENI0 MOJOAOTO MOKOIEHUSI XOYETCS KHUTh B KpacH-
BOM 3€JIEHOM T'OpOIe, TJIE MBI 3200THMCSI O COCTOSIHUH JIECOB.

Hean: M3yuenne BO3SMOXKHBIX CrIOcOO0B yKperuieHus: Oepera Kamsr
B palioHe ABaHTIOPTa C LEIBI0 COXPaHEHHsI TOPOJICKOTO Jieca.

3agaum:

o [IpuBieub BHUMaHHE OOIIECTBEHHOCTH.

e 3yunts paznuuHbie HH(OPMALMOHHBIE HCTOYHUKHU PO YKpeII-
JieHHe OeperoB BO BCEM MUpE.

e (OOpaTuTh BHUMaHWE aIMHHUCTPAIIN Ha HEOOXOAUMOCTh €XKe-
TOIHBIX MEPONPHUATHI IO YKPEIUICHUIO C MIPUBJIEYCHUEM BOJIOHTEPOB,
MPEANPHUITHH TOPOAa U OOLIECTBEHHOCTH.

I'nasa 1. U3y4yenue cnoco0oB ykpenJienus Oepera.

1.1. Cnoco0b1 ykpenJieHus1 Oepera.

1.'abuonbI

OOBEMHBIC H3IENUs pa3IuyHON (HOpMBI M3 TPOBOIOYHON Kpy4EHOI
CeTKu ¢ mecTuyroibHbMU stuerikamu 1o ['OCT P 51285—99, npenna-
3Ha4YeHHBIE [T CO37]aHNsI TAOMOHHBIX KOHCTPYKLIUH.

['aOMOHBI 3aMONHAIOTCS JIIOOBIM TPUPOTHBIM KaMEHHBIM MaTepHa-
JIOM. DTO MOXET ObITh OYJIBDKHHK, rajibKa, KapbepHBIH KaMeHb, OKOIL.
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Kamenb-3amonHuTels MOXKET OBITh OKaTaHHBIM (PEYHOM KaMeHb) WU
pBaHBIM (KapbepHBIH KaMeHb WM IIeOEHB), Pa3MEpPOM HECKOIBKO
OOJIBIIINM, YeM pa3Mep SYCHKH CeTKU rabuona. [1]

OcHoBHy0 70110 (10 70%) B KOHEUHOU 1ICHE HAa TAOMOHBI, KOHESUHO
xKe, ornperensier ceipbe. CpemHsisi CTOUMOCTh ChIpbsi o Poccuu ¢ yde-
TOM JIOCTaBKH JI0 3aBojia cocraBisier 55-65 000 pyoneit ¢ HIIC B 3aBu-
CHMOCTH OT YCJIOBHH JHUIEPCKOTO JOr0BOpa, OMPENeNsIomuX 00s3a-
TEJIbHBIE 00BEMBbI 3aKyTIKH [2].

2.I'eopem éTka

OnvH W3 BUJIOB TEOCHMHTETHKOB, KOTOPBIA MpPEICTaBIsSeT cO0Oit
JIBYXMEPHYIO HJI TPEXMEPHYIO COTOBYIO CTPYKTYPY, HU3TOTOBJICHHYIO
U3 MOJI0C TOMUA(UPHOTO UIIIONPOOUBHOTO MOJIOTHA MM MOJUITUIICHO-
BBIX U MOJHUIPONUICHOBBIX JIEHT, CKPEIIEHHBIX MEXAY COOOH CBapHBI-
MM IIBaMHU BBICOKOM MPOYHOCTH.

Oo0némuan I'eopemérka — 370 00bEMHAS COTOBasl KOHCTPYKIIHS
W3 TIOJIMMEPHBIX WM CUHTETHYECKUX JIEHT, CKPEMJIEHHBIX MEXKIY CO-
6oii. B paboyem cocTossHuM 00pa3yeT MOAYJIBHYIO STYCHUCTYIO KOHCT-
pykuuo. Martepuasl He INOABEPKEH T'HUEHMIO, BO3JECUCTBUIO KHUCIOT,
IIeyIouei u mpocT B MoHTaxe. Cpok ciry:x0bl He MeHee S0-tu ner|3].

CTOMMOCTD T€OpelIeTKH BO MHOTOM OIPEAEISIETCS TPaHCHOPTHBIMH
pacxofaMu, IO3TOMY €CTh HEOOXOAUMOCTh CBEPUTDH OTITYCKHBIE LIEHBI B
HECKOJIBKUX TOPT'OBBIX MPEANPHUATUAX U BBIOpaTh Hanboaee SKOHOMUY-
HBIW, HE B yIIepO KauecTBy MaTepuaia, BapuaHT[4].

3.l0nynT Jlapcena

Merannuueckuii poduib, MpeacTaBISAIOMINN coboil xEnod c 3a-
KpPYITIEHHBIMH KpasiMi OOKOBBIX CTEHOK (I1a3aMH) WK 3aMKaMH.

Beibop criocoba morpyskeHus (3a0MBKa WM BAABIMBaHHE) OCyIle-
CTBIISIETCSL C Y4ETOM JOMYCTUMOTO PACCTOSHUS MEKAY HOBBIMH U CY-
HIECTBYIOMIMMH (yHAaMEHTAMH, KOTOPOE OIpeeNsieTcs B 3aBUCHMOCTH
OT BJIMSTHUS HA TIOCTEIHUE AUHAMUYECKUX BO3aeucTBUMl. JljIst aTOM 11€e-
JIM TIPOW3BOIATCS MPOOHas 3a0MBKa CBail U MHCTPYMCEHTAJIbHBIE M3Me-
peHust ypoBHS KoineOaHui TpyHTa. [5]

CroumocTtp mmyHTa JlapceHa HECKONBKO BHIIIE, YeM €ro aHaJOroB,
HO 3TO ONpaBJAaHO BBICOKUMH IPOYHOCTHBIMH XapPaKTEPUCTHKAMH.
KonkperHas 1ieHa M3eNMuil 3aBUCUT OT:MOMEHTa COMPOTUBIIEHUS TPO-
¢ueil, MOMEHTa MHEPIHMH, IMHUPHUHBI TPO(UIIS, TONIIMHBI CTEHKH, Mac-
CBI IITYHTHH [6].

1.2 T'opoackmue Jjieca 1 BaXKHOCTh UX COXPaHEHUS.
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lopozackue Jieca 3aHMMAIOT HEOOJBINYIO HUILY B 00BEME JIECHOTO
¢onnma B Poccuiickoit denepanyu, HO X KOJIOTHYECKash 3HAUUMOCTh
orpoMHa. OHa OOyCIIOBJIEHA TeM, 4TO OOJbIlas 4acTh HaceneHus PD
MPOKHUBAET B TOPOCKUX HACENEHHBIX NMyHKTaX. B cBsA3u ¢ 3TuM ropon-
CKHE Jieca MPUOOpETH OCOOYIO0 3KOJIOTHYECKYIO IIEHHOCTh B KadeCTBE
PEKpEealliOHHON TEpPUTOPHH, OOECTICYHBAIOIICH OTABIX HAaceleHHs,
CIOCOOCTBYIOIIEH CHUKEHUIO YPOBHS 3arps3HEHHS aTMOC(EPHOTO BO3-
Jyxa, IITyMOBOT'O BO3AeUCTBUA[7].

I'naBa 2. 3navyenue [lopta u nponesannas padora.

Yalikosckuil 1lopT siBisieTcst MeCTOM, KyJa NPUYAIUBAKOT TYPUCTH-
4yeckue cyaHa. M yxacHbIl BU OEperoB MOPTUT BIIEUATICHHE.

[IperonaBarenu TeXHUKyMa, CTyAeHTHl coBMecTHO ¢ PI'Y «Kam-
BOTAKCIUTyaTaluen» u ¢ «3eleHoi dBOTIONUEH» MPOBOIUIN Pl MEPO-
MPUATUIA, HaTpaBICHHBIX Ha YKperuieHue Oepera Kambl B paiioHe
Asanmnopra POB ¢uora. beuto 3aBe3eHO JIBe MAIIMHBI 36MJIH C TPABUEM;
Oeper YKpemisuld TOAPYYHBIMU CPECTBAMU: YHABIIMMH JACPEBBIMH,
BBIKJIQ/IBIBJIM CETKY M3 YMABIIMX JIEPEBbEB M 3AMONHSIM TPYHTOM U
rpaBueM. BbIIO yKperuieHo OKOoIo 5 MeTpoB 10 OeperoBoi JINHUH.

BriBoa

Ha nanHOM 3Tane B paMKax KOHKYPCHOM 3asBKM B MHUHCTpOH IO
0JIaroyCTpOMCTBY TOPOJICKOW HaOepeKHOW(B JIPYroil 4acTu ropoja)
UJET aKTHBHas pabora, GopMUPYeETCsi IKOHOMHUYECKYIO MOJIETb Cylie-
CTBOBaHHUS U MOJJAEpKaHUSA TEPPUTOPUH, TPOBOJUTHCS OMPOC KUTE-
neit roposa 1o (GyHKIMSM Ha TOPOJCKOH HaOepexHOM[ 8] .

JlaHHyt0 MOJIENb, yKe anpoOHpPOBaHHYIO, MOKHO OyJIET HCIIOIb30BaTh
npu OnaroyctpoiictBe 6eperoBoii uHuK ot [Topta 10 POB ¢rora.

W3y4uB camble pacnpocTpaHEHHBIE CIIOCOOBI YKperuleHus: Oepera, Mbl
MPUIILUTH K BBIBOLLY, YTO ONTHMAIILHBIM OY/IET MCHONIb30BaHNe rabHOHOB.

Cnucok JIMTepaTypsl:

1. https://ru.wikipedia.org/wiki/I"abron
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3. https://ru.wikipedia.org/wiki/T'eopemérka

4. https://www.kupi-geotekstil.ru/pochemu-primenenie-georeshetki-
ekonomicheski-vygodno.html

5. https://ru.wikipedia.org/wiki/IllmyaT Jlapcena

6. https://larssen-piling.ru/stoimost-shpunta-larsena---ot-chego-zavisit

7. https://cyberleninka.ru/article/n/gorodskie-lesa-rezhim-ohrany-i-ispolzovaniya
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OLIEHKA COCTOAHUMA ITOBEPXHOCTHBIX BOJI
BOTKMHCKOI'O BOJOXPAHUJINIIA, BEPXHEI'O BBED®A

Koagomo MLA. (UTIITuY, rp. 1-13.02), Ky3nemona A.A.
T'RIIOY «Yaiikosckuil mexHUKyM RPOMBIULLIEHHBIX MEeXHON02UL U
VIPAGAeHUSLY
Ten. (34241) 3-55-31. @axc: (34241) 3-55-60
Email: chtptu_chaik@mail ru

UneHbl KpaeBOro KOOPAMHAIMOHHOTO COBETA MO OXPaHEe OKPYXKaro-
el cpeabl W MPUPOMIOIONB30BAHUIO 3asBISIOT, YTO CUTyallHs C 3a-
rpsizHerreM Kambl cTana yrpoxaromeid ajs 310poBbs mroaeil. Kaxipie
cyrku B Kamy Ha teppuropun [lepmu cOpackiBaercs 10 1000 kybomer-
POB HEOUMIIEHHBIX CTOUHBIX BOA. [lo clOBaM CeUaCTOB, IO CTEIe-
HU 3arpsi3HEHHOCTH peka B [lepmu - oJjHa U3 caMbIX IpsA3HBIX B Poccun.
OOBeMbI COPOCOB PACTyT, @ UX OYMCTKA OCTACTCS HA MPESKHEM YPOBHE.
['maBHBIM ke 3arps3HUTENIEM KAMCKHUX BOJ SIBIISIIOTCS MaJible PEKH, BIIa-
Jafolie B pyciio B 4epTe ropoja. IMeHHO B HHX IMOMajgaeT OCHOBHAs
Macca HEOYMIIEHHBIX XO03HCTBEHHO-OBITOBBIX CTOKOB. McmpaBuTh cH-
TyallMI0 BJACTH HaMEPEHbI C TOMOLIBIO MPOrPaMMbl KOMIUIEKCHOTO
pa3BUTHA CUCTEMBI BOAOCHA0KEHHS M BOAOOTBeneHus [lepmu, koTopas
paccuutana 1o 2025 roma [1].

B mpecHbIX BOmoeMax OAHWMH M3 HauOonee pacipOCTPaHEHHBIX
BEILIECTB-3arPs3HUTENEH SBISIOTCS TshKenble MeTauibl (TM). Muorue
W3 HUX 00JIAZIaf0T PAJOM OCOOEHHOCTEH, KOTOPBIE ACIAI0T UX JOBOJIBHO
OTACHBIMH JJIS1 3I0POBBS YeJIOBEKa M MPUBOJAT K YXyILICHHIO KayecT-
Ba OKpyatouiel cpensl: TM 0051aaloT BEICOKOH TOKCHYHOCTBIO Jaske
B MUKPOKOHIIGHTPAIIMSX, OHH CIIOCOOHBI MepeIaBaThCsl M HAKAIUIUBATh-
csl B TPOUUECKUX WLENAX, JUIA STOro BHUJA 3arpsA3HHUTENCH XapaKkTepHa
ciabast onoxerpananus. 3arps3Henue TM OBEPXHOCTHBIX BOJ SIBJISCT-
csl ofHOW W3 HamOosee aKTyaJbHBIX DKOJIOTHYECKUX TpodieMm. Bomo-
€Mbl U BOJOTOKH, PacIojOKeHHbIE BONM3U KPYMHBIX TOPOIOB U IPO-
MBILJICHHBIX [EHTPOB UCTIBITHIBAIOT HA ce0€ aHTPOMOTEHHYIO Harpy3Ky,
KOTOpasi B YaCTHOCTH BBIPAXKaeTcsi B MOBBILICHUH COJEpPKAHUS TsKe-
seix TM Ha BOOCOOpHOM IIJIONIAH, 4, CJASIOBATEIbHO, U MOBBIIICHUH
koHLeHTpauud TM B Boje. [ MOHUTOpPHHIa M YIpPaBJICHUS KayecT-
BOM BOJHBIX OOBEKTOB BAXKHO IMONYYaTh MH(POPMAIMIO O JOKAIBHBIX
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KoHIIeHTpaImsax TM B KOHKPETHBIX 9KOCUCTEMAaX Pa3IMYHBIX PETHOHOB,
HMMEIOIINX CBOIO T'€OXMMHYECKYIO M IPOMBIIIICHHYIO crienuduky [2].

BaxHbpIM 3KOJTOTHYECKUM BO3JEHCTBHEM IMPOU3BOJACTBEHHBIX TMPE-
MPUATHI SBJISCTCS COPOC CTOYHBIX BOJ. BOJBIIMHCTBO MPOIIECCOB MPO-
M3BOJICTBA TPEOYIOT MCIIOJIb30BAHUS OIPOMHOI'O KOJTHUYECTBA BOJIBI, KO-
TOpasi B TOCTEAYIONIEM IPEBPATUTHCSI B CTOYHYIO BOay. OMacHOCTh
3arps3HSIONINX BEIIECTB B CTOUHBIX BOJAX, OUYEBUJIHO, 3aBHUCIT OT Xa-
pakrepa 3ajJeiCcTBOBaHHBIX TporieccoB. COpoc OuopasziaraeMbIx opra-
HUYECKUX COCAMHEHHI MOXKET MPHUBECTH K 3HAUUTEIHHOMY YMEHBIIIE-
HUIO KOJIMYECTBA PACTBOPEHHOI'O0 KHCIOPOAA, YTO, B CBOIO Ouepeb,
MOJKET MPUBECTH K CHIDKCHHUIO YPOBHS aKTUBHOCTH WJIM JIaXKe K THOCITH
BOJIHBIX OpPTraHU3MOB; MakporuTaTeiabHbie Benecta (N, P) npuBoasaT k
9BTpO(UKALINU BOIHBIX 00BEKTOB, B KOTOPBIE COPACHIBAIOTCSI CTOYHBIE
BOJIbI. Upe3MepHBIN pOCT BOAOPOCIEH M MOCIEAYIOIee OTMUPAHUE U
MUHEpaIU3aIus dTUX BOJOPOCIECH MOTYT MPUBECTH K THOCTU BOIHOMN
JKU3HM TI0 TIPUYHHE TUTIOKCHH — CTOYHBIE BOJBI COAECPIKAT COSNUHEHUS,
KOTOPbIC HEMOCPEJACTBEHHO TOKCHUYHBI JUISl BOMHOW (JIOpHI U (DayHBI
(mampumep, TaHMHBI U XPOM B CTOYHBIX BOJAX, HEHMOHU3UPOBAHHBIM
ammuak). Takke B Iporiecce Mpou3BOJICTBA, KaK H3BECTHO, 00pa3yIOTCs
TBEPABIE OTXOMHI [3].

B monuTopunre corpyanuku ®@I'Y KamBomadkcmityataliuu HCIONb-
3yI0T 29 METONUK W3MEPEHUM DPA3IMUYHBIX MOKa3aTelel BOJBI TaKHUX,
KaK METOJIMKA BBIOJIHEHUS U3MEPEHUN MACCOBOM KOHUEHTPALMHU XJIO-
PUIOB B MP0o0aX MPUPOIHBIX M OUUIIICHHBIX CTOYHBIX BOJ apPTeHTOMET-
pUYECKUM METOJ0M, (hOTOMETpUYEeCKas METOIMKAa M3MEPEHHI Macco-
BOHM KOHIIGHTpalmu (GopMalbieruaa, (Gpusnko-reorpadpuueckas xapak-
Tepuctuka p. Kama, 3arps3HeHune TsoKeIbIMA METaIaMU | JIp.

B uccnenoBarenbckoii paboTe ObLIM M3YYEHBI JIUIIL HEKOTOPHIC pe-
3yJbTaThl MOHUTOPUHTA MOKa3aTelIed MPUPOIHON MOBEPXHOCTHOM BO-
JIbI, TIpEIOCTaBJICHHBIE OTAenoM MoHuTopunra OI'Y «KamBomdkcmtya-
Taus» (10 UX MpockOe MPOTOKOIBI UCTIBITAHUI K padoTe He mpuiara-
HOTCA).

WzyunB ¢usuko-reorpaduueckue XapakTepuCTHKH pekn Kawma,
BoTKkuHCKOrO BOJOXpaHWIIMING, BBISICHUIIN, YTO OacCeiiH peKu Hacyu-
teiBaeT 73718 pex. Kama umeer 3 Bomoxpanmmiia: Kamckoe, BoTkun-
ckoe, HikHekaMckoe, Bce OHM ObLIM 0Opa3oBaHbBI B CBSI3U CO CTPOM-
TEIHCTBOM IUIOTHH. Peka muTaercst mpenMyIecTBEHHO 3a CUeT MOA3EM-
HBIX BOJI, a TaKXK€ MMEET CHErOBYIO U JIOXKJEBYIO0 moanuTky. Ha peke
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O4YeHb HeOJarompuaTHas JKOJIOTMYECKas CUTyallHs, 3TO CBS3aHO CO
cOpocom OOJBIIOr0 KOTUYECTBa CTOUHBIX BoA B Kamy.

[Ipu anammze nuTEpaTypHBIX UCTOYHHUKOB IO 3arpsi3HEHHIO TSKe-
JBIMH METaJUlaMH BOJIOEMOB, BBISICHHIIM, YTO BOJOEMBI M BOAOTOKH,
pacrmonoxeHHble BOJIHM3M KPYIHBIX TOPOAOB M MPOMBIIIICHHBIX IEH-
TPOB HCHBITHIBAIOT Ha ce0e aHTPONOreHHYIO HArpy3Ky, KOTopasi B 4acT-
HOCTH BBIpakaeTcsl B MOBBIIIEHHH cojepkaHus TM Ha BogocOOpHOM
IUIONIA/IH, &, CJIIEIOBATEIbHO, M TIOBBIIIEHNH KOHLIEeHTpauii TM B Boze,
JOOHHBIX oTAOKeHUsX ([JO) m ruapoOMOHTaX, HACENAIOUIMX BOJHBIE
00BbeKThI. J[11 MOHHTOpPHHTA M yIIpaBlieHNsT KaUeCTBOM BOJHBIX OOBEK-
TOB Ba)KHO MOJTy4aTh WHPOPMAIMIO O JIOKAJIBHBIX KOHIeHTpanusx TM
B KOHKPETHBIX 3KOCHCTEMax pa3INYHbIX PErMOHOB, MMEIOLINX CBOIO
TE€OXUMHUECKYIO M TPOMBIIIICHHYIO CIeHUUKY.

AHann3 MOHUTOPHHTA MOBEPXHOCTHBIX BOJ BOTKMHCKOro BogoXpa-
Humia, Bepxaero Breda 3a mocnemanue rojwl, nposeacHHOro OI'Y
«KamBompKcmtyatanys» MO3BOJNMI C/AENIaTh BBIBOA O TOM, MOKa3aTelH
MapraHiia ¥ XJIOpuJa Ha MPOTSHKEHHH BCEro MepHoJa HCCIEAOBaHUA
MEHSJINCh CIIOHTAHHO, M HUKAaK He OBUTM CBS3aHBI C KIMMAaTOM HIIH TO-
ropoil. OcoOeHHbIe N3MEHEHUS TIPOU3O0LITH C MAPTaHIIEM MEXIY HCITbI-
tanusasMu Nell m Nel3, rne ypoBeHb MapraHiia KpailHe CHUIBHO IOBBI-
CWJICS, HO TOCie BEpHYJCS K HopMe. [IpOMBINUIEHHOCTh HWMEET, IO
MHEHUIO psijia aBTOPOB, CaMylo OOJBLIYIO POJIb B 3arpsi3HEHUH MapraH-
1eM (CTOYHBIE BOJBI C IIAXT, XUMHUYECKasl MPOMBIIIJIEHHOCTh, METal-
nyprusi). CpaBHUB MONy4YeHHBIC JTaHHBIE C HOPMAJIbHBIMU XapaKTepH-
CTHKaMH BOJbI, IPHUIIIIM K BBIBOAY, YTO TIOBEPXHOCTHBIE BOJIbI BOTKMH-
CKoro BojoxpaHwnuiia, Bepxnero breda ymepenno zarpsiznensl. Ilo-
ClIe CpPaBHEHHS BCEX HCIBITAHUN MBI MOXEM OTMETUTbH, YTO YPOBEHb
KaJIBIIUSI U CYXOIr'o OCTaTKa MOJHOCTHIO 3aBUCUT OT U3MEHEHHUH KInMa-
Ta. Bo BpeMsi MoOTeIuIeHUs] YpOBeHb OOEHX XapaKTEePUCTUK HAYMHAET
najaTh, a MpH MOXOJ0JaHUM - ogHuMaercs. [lo TaHHBIM MOHUTOPHUH-
ra, HaONoaeTcs HU3KUI ypOBEHb METAHOJIA, HUKENS, HUTPUTA, CHHTE-
TUYECKUX BeIecTB, QeHoda, XpoMa W LHUHKA. MBI MOXEM Mpeanosuo-
KUTh, YTO 3TO CBS3aHO C TE€M, YTO HEMOCPEICTBEHHO BOJIM3M 3a0opa
BOJIBI HE MTPOU3BOJMTCS COPOC STHX 3arPS3HSIONINX BEIIECTB.

[Ipobnema kadecTBa BOJBI aKTyalbHa AJIs1 OOJBIIMHCTBA MTOBEPXHO-
CTHBIX BOJIHBIX OOBEKTOB, 2 OHH B Kpae OCTAIOTCS OCHOBHBIM MCTOYHHU-
KoM Bojbl U obecnieunBaroT 80% moTpeOHOCTH B Bone. Pesynbrarsr ro-
CYAapCTBEHHOT'O DKOJIOTHYECKOT0 KOHTPOJIS 3a 3 PEKTHUBHOCTHIO pado-
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Thl OYUCTHBIX COOPY>KEHUH, OCYLIECTBIAEMOr0 MHHUCTEPCTBOM, YKa-
3pIBaeT Ha TO, 4to Oosiee 30% MpPOBEPEHHBIX OYMCTHBIX COOPYKEHUH
cOpachIBarOT CTOYHBIE BO/BI Pa3HOM CTENEHU TOKCHYHOCTH.

Msl npeanaraeM MpoOBOAUTH IMPOBEPKHU JIOHHBIX OTJIOKEHUM Ha Ha-
JIMYME 3arPS3HSIONINX BEIISCTB, aHAM3UPOBATh MPUYUHBI JIFOOBIX PE3-
KUX U CHJIBHBIX MOABEMOB WJIM CIAJIOB XapaKTEPUCTUK BOJBI, YTO MO-
JKET IIJIOXO CKa3aTbCd Ha 3KOCHUCTEME MJIM 310POBLC J'IIOI[GI‘/'I. Taxoxe
CJICAYCT Ha4YaThb Ooitee THIATCIIBHYIO IPOBCPKY BOJOPOAHLIX ITOKA3aTC-
JIei, OyAyT ¥ OHM TPOJIOJKATH YBEIMYMBATHCS WM BEPHYTHCS K HOP-
Me. CTyZneHThl Halllero TEXHHKyMa COBMECTHO ¢ coTpyAHHKamu PI'Y
«KamBomKkcmityatanysa», ¢ BOJIOHTEpaMH «3€IE€HOH 3BONIOLMIY TPU-
HUMAIOT aKTHBHOE yJacCTHE B OYMINCHUM OCpEroBoi JIMHUU OT MYycopa,
yKperiennn Oepera pekn Kama v Jpyrux 3KOJIOTHYeCKUX MEpONpHITH-
SIX HAIllero ropojia.

Cnucok JMTepaTypsl:
https://yandex.ru/yandsearch?&clid=2186620&text
https://moluch.ru/archive/211/51589/3am
https://elib.rgo.ru/handle/123456789/197915
https:/files.stroyinf.ru/
https:/files.stroyinf.ru/Data2/1/4293831/4293831984.htm
https:/files.stroyinf.ru/Data2/1/4293837/4293837383.htm
https://ru.wikipedia.org/wiki/
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[MPOI'HO3 AOJI'OBEYHOCTHU APEBECHBIX BUZIOB B
SAIUTHBIX JIECHBIX HACAXKIAEHMAX HMXKHEI'O
[NHOBOJIKbA

Kopbakosa E.A. (KTJI-171), Ho3yc A.Il., 3aBbsijioB A.A.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; ¢paxc 9-43-62; E-mail: ttp@kti.ru

[IpoBenenne paboT MO CO3AAHUIO KOMIUIEKCA 3aIUTHBIX JIECHBIX
HacakJIeHUH B apuIHON 30HE MpU peannu3alnuy nNpuHsIToro B 1948 romy
«[lnana mnpeoOpa3oBaHUs NPUPOMALY TOTPEOOBAIO BBHIPANUBAHUS
OonbIINX 0OBEMOB CESIHIIEB JIPEBECHBIX MOPOJ, CEMEHa MPU STOM 3aro-
TaBJIMBAJKMCh B Pa3HBIX JIECOPACTUTENBHBIX 30HAX, UMCEIOIIMX 3HAYM-
TENPHOE OTIIMYME KOMIUIEKCA MOYBEHHO-KIMMATHUECKHX XapaKTepH-
CTHK OT YCJIOBHM apUIHOTO PErHOHA.
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Toraa npeamnonaraiock, 4To MPOLECCH JerpaJallii U paclaia BHOBb
CO3/1aBaEMbIX HACAKICHUHN OyIyT UATH 0CTaToYHO ObIcTpO, 30-40 jer 110
nonHo# rubenn. OnHaKo NeHCTBUE eCTECTBEHHOTO0 0TO0Opa MPHBENO K TO-
My, YTO WIJIBMOBBIE, a TaKXKe KYCTapHHKOBBIC BHIbI BONPEKH MPOTHO3Y
J0CTaTOuHO 3(P(HEKTHBHO aJaNTUPOBAIHUCH K MOYBEHHO-KIIMMATHYECKUM
YCIIOBUSIM PETMOHA W TEPELUIH B Pa3psii KIMMAaKCHBIX HACAKICHUH Kak,
Hanpumep co3ianHas B 1916 rony «'pomociaBckas 1yOpaBa» U CO3/IaH-
Hele B iepuont ¢ 1948 no 1954 roa rocnecononocs! Kameinmu-Bonrorpar,
Omucta-Uepkecck, [len3a-KaMeHCK, 3alluTHBIC JIECHBIE HACAKICHUS
HwuxueBomxkckoit cranimu BHUAJIMUA u mp. [1].

[Ipu 3ToM 1nenecoobpa3HO BCe MHOrooOpa3ue MOYBEHHBIX YCIOBUM
apuaHOro pernoHa auddepeHIMPOBaTH MO CTENIEHH JECONPHUTOJHOCTH
W BBIICTUTH TPU OCHOBHBIE KATETOPWH, COTJIACHO W3JAaHHBIM paHee
«Hay4HOo-MeToMueckne yKa3zaHHs 10 COPTOBOJACTBY JIEPEBBEB U KycC-
TapHUKOB JIJIS 3alIUTHOTO JIECOPa3BEeIEHUS B apUIHBIX perHoHax»[2] u
COOTBETCTBYIOIIEMY IpuKa3y Pociecxo3a Mo oCylIecTBIEHUIO Jieco3a-
HIIUTHOTO paoHupoBanusi[3]:

[ — my4mme, TeMHOLBETHBIE, YBIIA)KHEHHBIE HHTPA30HAIBHBIC TIOYBBI
(o 15 % mnomiaam);

II — cpennme, BoIMIENOYCHHBIE 30HAIBHEBIE TIOYBHI, C TUIyOOKHUM 3aje-
raHuem coneit (o 65 % riomanu);

III — xyamme, cOTOHIOBBIE U COIOHYAKOBBIE TIOUBHI C HETITyOOKHM
3aJieraHueM COJIEBBIX TOpU30HTOB (10 20% rutomamm).

B tabn. 1 mpuBoaATcs pe3yabTaThl HAIMX MCCIIENOBAHUH 110 IOJTO-
BEYHOCTH CEMEHHOT0 MOTOMCTBA MO TPYIIaM JIECONPUTOAHOCTH B YC-
JIOBUSIX CYyXOCTEMHOM 30HbI Bonrorpaackoit obnactu.

Tabmuna 1 — JlonroBe4HOCTh CEMEHHOT'O TOKOJEHUSI JEPEBHEB U
KyCTapHHKOB B YCJIOBUSIX CyXOCTETHOH 30HBI Bonrorpackoit obnactu

Iopona JlonroseyHocTs BUIOB B 3aBUCHMOCTH
OT TPYIIIBI JIECOMPHUTOTHOCTH (JIeT)
1 1T 111
JepeBbs
Jy6 uepenrgarsrii (Quercus robur L) 40-50 25-30 -
Bs13 mpmsemuctsrit (Ulmus pumila L) 25-30 20-25 10-15
Bs13 o6p1xkHOBeHHBH(U. laevis Pall.) 25-40 20-30 20-25
Bepecr (U. foliacea Gilib.) 40-50 30-35 25-30
CrioHTaHHBIEe THOPUBI BsI3a 30-50 30-35 10-15
Pobunus ;mxeakanus (Robinia pseudoacdcia L) 40-50 30-35 10-15
Scenp nannernsii (Fraxinus lanceolata F) 40-50 25-30 15-20
Kycrapuuku
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Iopona JlonroseyHocTs BUIOB B 3aBUCHMOCTH
OT TPYIIIBI JIECOPHUTOXHOCTH (JIET)
1 1T 11

Cxkymnus (Cotinus coggygria Scop.) 40-50 30-40 20-25
Kuen Tarapcknii (Acer tatdricum L) 30-50 25-40 15-20
Tamapuxkc (Tamarix L) 40-60 30-50 20-30
Kaparana npeBoBunas (Caragana arboréscens 50-70 40-50 30-40
Lam)
CwmoposmHa 3o0motas (Ribes aureum L) 20-25 20-25 10-15

CrenanHbie TPEINONIOKEHUS O CPEAHEH MPOIOIKUTEIBHOCTH KHU3-
HU JIPEBECHBIX BUJOB B 3 KATETOPUAX TUMUYHBIX JIECOPACTUTEIHHBIX
YCIOBHSIX JiecoarpapHbIX JanamadToB Bonrorpanckoit obmactu MOx-
HO HCITIOJIB30BATh IJIA HaﬂLHeﬁmeFO 0T6opa CCJIICKIIMOHHOI'O MaTc€pualia
C LEIbIO CO3/IaHUA YCTOMUMBBIX 3aLUTHBIX JIECHBIX HACAXKICHUN.

Cnucok JMTepaTypsl:

1. Mozyc A.II., KproukoB C.H., MopozoBa E.B. Cenexiist 1 penpoayKius JpeBec-
HBIX TOPOJI JUTS 3aIIUTHOTO JiecopasBeeHus: MoHorpadus. / Bomr['TY. — Bonrorpan,
2016. — 184 c.

2. Hayuno-mMeTonndeckne yka3aHHUsSI IO COPTOBOJICTBY JEPEBBEB M KYCTapHHUKOB
JUIS 3aIUTHOTO JIeCOpa3BeleHWs] B apuAHBIX permoHax.- Bomrorpamx: BHUAJIMU,
2013. - 5lc.

3. O6 yrBepkaeHNN MeToqUIecKiX yKa3aHHH 10 OCYIIECTBICHHIO JIECO3AIIUTHOTO
parionmpoBanmsa:  [lpukaz  Pocmecxoza ot 25.04.2017  Ne 179 //
http://base.garant.ru/71723350/.

SKOJIOTMYECKUI MOHUTOPUHT COCTOSHUS
I.BOJITOTPAJIA

Mepzankun A.C. (KlloaK, rp. 3-303), bupiokosa A.P.
TATIOY «Kamviuunckuit nosumexsuyeckuil KoJneodcy»
Ten.:(884457) 4-15-38. E-mail: kamkoll@yandex.ru

AKTYaJIbHOCTB 3TOH TeMbI B TOM, 4TO Bosarorpan oOHapykuBaercs
OJHHMM H3 TCX TOpOAOB POCCI/II/I, B KOTOpOM €CTb He6HaI‘OHpI/ISITHaH
AKOJIOTMYECKasi 00CTaHOBKA. DTO CBSA3aHO, MPEXKJIE BCEro, ¢ HATMYUEM
B TOpOJE BBICOKOTO YKCIIA MPOMBIIUICHHBIX MPEANPUITUNA U BbIpac-
TAIOIIEH C Ka)IbIM T0JIOM TUIOTHOCTBE) aBTOMOOWIJIBHOTO TPaHCIIOPTA.
Bonrorpaackas obnacts - cyobekT Poccuiickoit @enepaiuu (aaMHUHH-
CTPaTUBHBIN IIEHTp - T. Bonrorpasa). Bxoaut B cocrap KOxuoro dene-
pansHOro OKpyra Poccuiickoit @eaepanuu.
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AtmochepHbIii BO3yX TOpojia UMEET BBICOKHI YPOBEHB 3arpsi3He-
HHSL. DTOT (hakT ocTa€rcs OCTpEHIel dKOIOrMUecKoi mpodIeMoi pe-
ruona. [lo oreHkaMm CHenuamIucTOB, OCHOBHYIO YacTh 3arpsi3HEHUUN
JIOCTaBJISIIOT aBTOMOOMJIBHBINM TPAHCIIOPT M MPOMBIIUICHHBIC TIPEAIPH-
stus. [lo 00bEMy BBIOPOCOB MaKCHMAJIBHBIM BKJIAJ B 3arpsS3HECHUE aT-
Mochepsl Bonrorpaga BHOCIT 3aBOABI, paboTraroiuie B chepe TOIIHNB-
HOW METaJUTypruH, XUMHUYECKOW ¥ HEPTEXMMHUECKOW MPOMBIILICHHO-
ctu. Eciu B3rIssHYTh Ha pacipesesieHiue BRIOPOCOB 3arpsI3HAIONINX Be-
IIECTB IO paliOHaM ropoja, TO JUJIEPOM B 3TOM OTHOIIECHUU SIBIISETCS
Kpacnoapmetickuii paiion, riae cocpenoroueHo 11% Bcex nmpeanpusTuit
roposa.

ean ucciaenopanud : Llenpro ucciieqoBaHUs BBICTYIIAET U3YYCHHUE
9KOJIOTMYECKON OOCTaHOBKH B Bojrorpajickom pervoHe u ee aJMUHU-
CTpaTUBHOM LIEHTpE - ropozae Bonrorpane.

Jliss TOCTHIKEHMS MTOCTABJICHHON LENM HEOOXOJUMO OBLJIO PEIIUTh
CHEAYIOIIMH psij 3aaa4:

1. Paccmotpers mpombliieHHOCTs Bonrorpanckoii obmacti u ee
MECTO B 3KOHOMUKE PD;

2. V3yuuTh W mpoaHANIM3UPOBATh Teorpaduueckoe MmojaoKeHue pe-
THOHA, €ro HHPPACTPYKTYPY, HACEIICHHE;

3. IIpoBecTr aHaIM3 KOJOrHYECKOM 00CTAaHOBKH B T. Bosirorpase.

O0BbexkTOM Hccer0BaHus sBisieTcs r.Boarorpaa u ero skonoru-
yecKue Ipo0IeMEI.

[MpomeinuienHOCTE Bonrorpajickoii odaacTu u ee 00JIaCTHOrO IIEH-
Tpa Bomrorpama mMeer KpaiHe IIHMPOKUK mpodrib mo orpaciasMm. Ha
PBIHOK TOCTYITAOT Pa3JIMYHbIC MAIIMHBI U 000pyIOBaHUE, TPYObI, Ka-
YECTBEHHBIN METalll, XAMUKATEHI.

HcTouyHuKOM 3arps3HEHUs OKpYKalolled MPUPOAHOW CpPEIbl SBJIS-
ercs obpa3oBaHue M pa3MelleHHe O0TX0J0B. ExxerogHo B Bomrorpasne
obpasyercst okoo 2,0 MIH. T OTXOJO0B ITPOM3BOJCTBA U ITOTPEOIECHHUS.
IIpumepno 30% Bcex otxoaoB ropoaa moctasiser JKKX. Tepabie ObI-
TOBBIE OTXOJIBI IO COCTaBY THUITMYHEI JJII KPYITHOTO TOPOAA M COJEpKaT
3HAYUTEILHEIE KOIHYECTBA KOMITOHEHTOB: Oymara u kapToH (37%),
nuieBbie orxonabl (30,6%), apeecuna (1,9%), meramnsr (3,8%), Tek-
ctunb (5,4%), xoctu (1,1%), crekno (3,7%), xoxka u pesuna (0,5%),
kamau ¥ kepamuka (0,8%), UCKyCCTBEHHBIC MaTEepPHalIbl, B OCHOBHOM
nonudTuaeH (5,2%), npoure Gpakuun (10%). YacTs TOPOACKUX OTXO-
JIOB SIBJISIETCSI OCTPO TOKCHYHBIMH, CPEIM HHX: KPAaCUTENU, CBHHEIl U
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€ro COJIH, JIEKapCTBa, KaJIMUH, MBIIIBSK, (popMaIbaeru u Jap.
Tabnuna 1 — O0beM 0TX0/10B

OO6pareHne ¢ O0BEM OTXOJIOB, THIC. T/TOJT
0TXO0JlaMU 2015 2016 2017 2018 2019
O6pa3oBaHO 1021,000 1482,000 1943,204 1833,460 1816,100
Hcnons3oBano 260,969 322,027 422,224 248,295 234,008
3axOopoHEHO 940,128 1159,973 1520,980 1585,165 1582,000

Bonbioe xonmu4yecTBO MPOMBIIIIEHHBIX OTX0J0B B Bonrorpas mo-
CTaBJIAIOT MPEANPUATHS METAJUTyprHH, MAaIllMHOCTPOEHUS, TOIJIMBHON
MPOMBIIIIICHHOCTH, HEPTEXUMHUECKOH M XMMHUYECKOW MPOMBIIUICHHO-
cru. JlnHaMuka n3MeHeHHns o0beMa OTX0J0B MPe/ICTaBlIeHa B Tabnuie

ATMOCQepHBIH BO3IyX SIBISIETCS CaMOl Ba)KHOW KHM3HeoOecIedu-
BalOLLIEH NPUPOJHON CPEAON U €ro 3arpsi3HEHUE - MOUIHBIN, TOCTOSIHHO
nercTByOmMK (QakTop BO3ACHCTBHA Ha YENOBEKA M OKPYKAIOIUIYIO
cpeny. YpOBeHb 3arpsisHEHUs] aTMOC(EpHOro BO3AyXa CBS3aH C BO3-
JIEMCTBHEM Ha HErO 3arps3HAIOLIMX BEIIECTB, MOCTYMAIOIINX OT HCTOY-
HUKOB BBIOPOCOB BpEIHBIX BEIIECTB MPOMBINIICHHBIX MPEANPHSTHH,
BBEIOPOCOB aBTOTPAHCIIOPTa, a TAaKKe MPOLECCOB KH3HEACATEILHOCTH
YEJIOBEKA.

Cpenu otpacield KOHOMHKH TPAHCIOPTHBIA KOMILIEKC (aBTOMO-
OWJIbHBINA, PEYHOH, MOPCKOW, BO3IYIIHBIH, KEJIE3HOMOPOKHBINA TpaHC-
MOPT, AOPOKHOE XO3SUCTBO) SIBISIETCS OJHUM W3 KPYIMHEHIINX 3arps3-
HUTENEH OKpYyXKawllel cpeipl. B yCIOBHSIX IMOBBIIIEHHOW LIyMOBOM
HArpy3KH OT aBTOMOOHMIILHOTO, JKEIEe3HOJOPOKHOTO M aBHUAI[IOHHOTO
TpaHCIopTa IPOKUBAET MpHUMEpHO 38 MIIH. yernoBek Poccum.

Janneie 00 00beMax BBIOPOCOB BPEIHBIX BEIIECTB B aTMoc(hepy ot
MepeBUKHBIX UCTOYHUKOB 3arpsi3HeHus o Bonrorpaay (Thic.) mpen-
cTaBJicHa B TaOll. 2.

Tabnuia 2 — BeiOpocsl aBToOMOOMIIEH

ITokasarenu Bceero HaunMeHoBaHME 3arps3HSIONINX BENIECTB

TBepasie Oxcun | [Anokeun | [lnokeun | YriieBo-
BEIeCTBA | yryiepona azora cepsl | JIOpOIBI

BriOpocer  cra- Or 13,729 39,201 9,818 5,996 15,894

LIMOHAPHBIX 118,493

HCTOYHHKOB

3arps3HEHHs

Brei6pocer  mepe- Or 3,689 207,275 21,574 5,267 37,648

JIBHKHBIX KCTOY- | 275,4533.

HHUKOB 3arpssHe- 689

HUI
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[Nokazarenu Bcero HanMeHoBaHME 3arpsI3HSIONINX BENIECTB

TBepasie Oxcun | [inokeun | JJvokeny | YriieBo-
BelecTBA | yriepona azora cepel | Jmoposml

CymMapHEIe 393,9461 | 393,94617,4| 246,476 31,392 | 11,326 | 53,542

BBIOPOCHI 3a-| 7,418 18

TPA3HSIFOIINX

BEIIIECTB

[pomenT Brmama| Ot 70,0 21.0 84,0 69,0 47,0 70,0

MePEIBIKHBIX

HCTOYHUKOB

Oxkpykaroliasi IpupoHas cpena B npenenax Bonrorpanackoit arno-
Mepaliy MOJIBEPraeTcss MaclITAOHOMY HETaTHBHOMY BO3JCHCTBHUIO CO
CTOPOHBI Pa3IMYHBIX HCTOYHUKOB 3arpsi3HeHHs. [ nmpenoTBpalieHus
3arps3HeHusi atMoc(epHoro Bo3ayxa B T. Bomrorpaze HeoOXxomum
KOMITJIEKC MEPONPHUSATHH, HApPaBJICHHBIX Ha MOJACPKaHNE ONMTHMAIIb-
HOro cocTosgHus TeppuTopuil. Ha ocHOBE Hcciie1oBaHNT HETaATUBHOTO
BO3/ICHCTBHSI aBTOTPAHCIIOPTa Ha OKPYXKAIOUIYIO Cpely s Mpeiararo
CIIEAYIOIINI KOMITJIEKC MEpONPHUITUN:

1. CTpouTenbCcTBO MOA3EMHBIX TEIIEXOAHBIX IMEPEXONOB, B IMEPBYIO
odeperib, Ha TIEPEKPECTKAX C BHICOKUM YPOBHEM 3arpsisHEHHs1 aTMocdep-
HOT'O BO3/TyXa M BBICOKOH MHTEHCUBHOCTBIO TPAHCIIOPTHBIX ITOTOKOB.

2.Co3/1aHre CUCTEMBI PEryJIMPOBKH YIUYHBIX cBeTO()OPOB "3eneHas
BOJIHA".

3.Co3gaHue yIu4HOTO 3alUTHOTO 03€TIEHEHUSI.

4.Co3aHre aBTOMAaTH3MPOBAaHHOM CHCTEMBI PErMCTpallid ypPOBHS
3arpsi3HEHHsI C 1eIbI0 OTOBEIICHHs HAacelleHHs O KauecTBe aTMocdep-
HOT'O BO3/yXa.

5.IIpoBenenne peryispHbIX BaKHBIX YOOPOK ac(aibTOBBIX MOKPHI-
TUI aBTOMarucTpale.

6.ITognepxanne HaUIeKAIEro KauecTBa JOPOKHOTO MOJIOTHA.

7.Mcnionbp30BaHUE DKOJIOTHYECKH YHUCTOrO TOILIUBA.

Cnucok JIMTepaTypsl:
1. I'moGanbHbI sK0Nmorndeckuit kpusuc, Ppuaman B.C,2017
2. OneHka BO3JEHCTBHS Ha DKOJIOTHYECKYIO CpPely M DKOJOTMYEecKas SKCIepTH3a
HHKeHEPHBIX NpoekToB, Bacmenko T.A, Ceeprysosa C.B, 2017.
3. VcTounnku n3 MHTEpHETA.
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NCCIEAOBAHUE ITPOLUECCA U3MEHEHUA ITPOYHOCTHU
HUTEU U3 CUHTETUYECKMX BOJIOKOH /10 Y ITOCJIE
IIEPEMATBIBAHUS UX HA MOTAJILHOM MAIIIUHE M-150-2

Mmuaaep M.A. (KTJI-161), Pomanos B.1O.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Boael TY

TexcTunpHas TPOMBIIIICHHOCTh - €Ba JIM HE CTapeuinas oTpacib
MHPOBOT'O MPOMBIIIUIEHHOT'O ITPOM3BOJICTBA. B TeueHne MHOTHX CTOJe-
THM OHA SBJISIACh €r0 TJIaBHOM, ompedessromieil oTpacibio. 1 HbIHE
OHA OCTAEeTCs BEOyIIEH OTPACIBIO JIETKOW MPOMBINIIEHHOCTH, O Mac-
mradax ¥ 3HAYEHWH KOTOPOH TOBOPUT CICAYIOIINMN MMOKa3aTellb: exKe-
TrOJIHO B Mupe npousBoautcs 115-120 mupa. M pa3andyHOro BUAa TKa-
Heil. [Ipumeprno 70 % W3 3TOro KoIM4YecTBa MPUXOAMUTCA HAa CTPaHbI
"mepBoii necaTku'.

B coctaB TEeKCTHJIBHON HPOMBINIIEHHOCTH BXOJSAT OTPACIH: IEp-
BHYHOH 00pabOTKHM TEKCTHIILHOIO CBIPbS, XJIOMYaTOOyYMaKHasl, JIbHS-
Hasl, IePCTAHAs, METKOBAs, HETKAHBIX MaTepHaJIOB, IEHBKO-KYTOBAs,
CeTeBs3alIbHAS, TEKCTUIIbHO-TATaHTEpeiHAs, TPUKOTAXKHAS, BaJSUILHO-
BOMJIOYHAS.

B derpane 1937 r. amepukanckuii xumMuk Yoiiec Kaposepc momy-
YU IATEHT Ha M3TOTOBJICHUE TIEPBOT'0 B MUPE CHHTETHYECKOT'O BOJIOK-
Ha — HelJIOHAa, KOTOPBIN Mpou3Bed (hypop B TEKCTHIIBHON MPOMBIIIICH-
HoctH. 1 BOT cycTs 82 rofga CHMHTETMYECKUX BOJIOKOH HACUHUTHIBAIOT
0oJiee THICSIUYM BUOB, 3TO OOBICHSETCS JOCTYITHOCTHIO MCXOHOI'O ChI-
pbsl, MEHbILIEH TPYAOEMKOCTHIO MTPOU3BOJICTBEHHBIX MPOLECCOB U OCO-
OeHHO Pa3HO0Opa3reM CBOMCTB M BBICOKMM KAYECTBOM CHHTETHYCCKHMX
BOJIOKOH. VIMEHHO BBICOKHE (DM3MKO-MEXaHUUYECKHE CBOMCTBA CTalld
3aBETHOM KapTOYKOW CUHTETUYECKHUX BOJIOKOH OMPENEIIMIIN UX YCIIEX.

Lenpio MaHHOTO MCCIIEIOBAHUS SBISETCS MONIYYCHHE MaTeMaThye-
CKOM MOJIeNH, OMHCHIBAIONICH BIUSHUE U3MEHEHUS MPOYHOCTH HUTEH
W3 CHHTETUYECKUX BOJIOKOH JI0 U TOCIE TMepeMaThIBaHUS UX Ha MO-
TapbHOW MamuHe M-150-2.

AKTyaJIbHOCTh PabOThI 3aKJIHOYAETCS B MPOTrHO3UPOBAHUU TEXHOJIO-
THYECKOr0 TMpollecca MepeMaThIBaHUS C LEIbI0 MOBBIIICHUS KauyecTBa
BBIITYCKAEMOT' 0 TIPOAYKTA.

Hayunas HOBHM3HA HaHHOH pabOTHI 3aKIIOYAETCS B MOJIYYCHHH U
aHAJTN3e MaTEMaTHYECKUX MOJICNEeH TEXHOJIOTHYECKOro Ipollecca Ie-
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peMaTbIBaHUS CHHTETHUUCCKUX HUTEH Ha MOTajJbHOM MarmmHe M-150-2,
Y M3y4YCHUE U3MEHEHUS MPOYHOCTH JIO U TIOCIIE TIepEeMaThIBAHUS HUTEH
W3 CUHTETUYECKUX BOJIOKOH.

[MonmyueHHbIE PE3YIBTATHI MOTYT OBITh MCITOJIb30BAHBI JUIS MTPOTHO-
3UPOBAHMS TEXHOJOTHYECKOrO MpoIlecca NepeMaThIBaHUS HA MOTaJlb-
HoM MammHe M-150-2 11 mOArOTOBKM HUTEN M3 CHHTETHYECKHX BO-
JIOKOH BBICOKOT'O Ka4eCTBa K TKAYECTRY.

Bazoii uist uccnenoBaHusl TEXHOJOTMYECKOro MpoIecca mepeMaThl-
BaHUs siBiisseTcs Jiaboparopus «TkauectBo» kadenpwl «TexHomoruu
TekcTuabpHOro mnpoussoactsay KTU (pumman) Boarl' TY. O6bexToM
WCCIENOBaHMS SIBIIAETCS MOTaibHas MammHa M-150-2, Ha KoTOpoOi
MepeMaThIBAJIaCh HUTH U3 CHHTETHYECKUX BOJIOKOH.

[Tpu mpoBeneHUY SKCIIEPUMEHTa B KAYECTBE BBIXOJHOTO ITapaMeTpa
ObLTa BRIOpaHa pa3pbiBHAS HArpy3Ky Y, TaK Kak 3TO OCHOBHOM IOKa3a-
TEJIb KaueCTBa MPSIKH.

B cooTBercTBUY ¢ BHIOpAaHHBIMU BBIXOJHBIMH TTapaMeTpaMH B Kade-
CTBE BXOIHOI0 mapamMerpa BbIOMpaeM: X1 - Maccy rpy30BBIX a0 u
X2 - paccTosiHUE OT MAKOBKU 1O OAJUIOHOTACHTEINsl B HATSHKHOM IIPH-
0ope MoTtanbHON MarmHbl M-150-2.

JUis TpoBeleHUsT JTAHHOTO JKCIEPUMEHTa OyJeM HCIO0Ib30BaTh
Matpuily mwianuposanuss KOHO-2.

B pesysnbTate 00pabOTKM JaHHBIX OBUIN MMOJIyYEHBI PETrPECCHOHHBIC
YpaBHEHUSI 3aBUCHMOCTH Pa3phIBHON HArpy3Kd MpPsDKA OT UCCIIEmye-
MbIX (PaKTOPOB:

1)Y=580,76-16,67X1+7,78X2-3,32X1X2-24,43X1*+12,22X2*
(KanpPOHOBKIC HUTH);

2)Y=356,61-6,00X1+30,83X2-6,83X1X2-12,57X1°-8,07X2*
(HUTPOHOBBIE HUTH).

[Ipoananu3upoBar IMOJyYECHHBIE MAaTEMAaTHUYECKUE MOJCIH BUIUM,
YTO MOJYYCHHOEC YPAaBHEHUE PErpecCUd JJisi HUTPOHOBBIX HUTEH HE
aJIEKBaTHO, a MOJIEJIb PAa3pbIBHON HATPy3KW KalPOHOBBIX HUTEH aleK-
BaTHO. B mepBoM ciiydyae HauOosblliee BJIMSHUE Ha BBIXOJHOM Mapa-
MeTp OKa3bIBaeT Macca IpPy30BbIX maiib. Bo BTopoM ciryuae HarOOIIb-
Iee BIMSIHUE Ha BBIXOJIHOW NapaMeTp OKa3bIBAE€T PACCTOSHUE OT Ma-
KOBKH JI0 OQJUTOHOTaCHTEIIsI.

Jasiee OBLIO TIPOM3BENCHO CPaBHCHHE W3MEHEHUW HCCIIECIYyEMbIX
MOJTYIIUKIIOBBIX XapaKTEPUCTHK JI0 M TIOCTIE TIpoIlecca IepeMaThIBaHusI.
Pe3ynbraTel npuBeneHs! Ha puc. 1.
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Puc. 1

Ha ocHoBe JaHHOro aHajiu3a MOYXHO CJIENaTh BBIBOABI: U3MEHEHUE
Pa3phIBHOM HATPY3KH JI0 U MOCIIE TTepeMaThIBaHUs KalPOHOBBIX HUTEH -
yxymaiienue Ha 6,48% ; HUTPOHOBBIX HUTEH - yxyamieHue Ha 1,46%.

3aKIFOUUTENILHBIM 3TAllOM JaHHOH Pa0OThI SIBJIACTCS HAXOXKIICHHE
ONTUMAIBHBIX MMapPaMETPOB TEXHOJIOTUYECKOTO IIpoIlecca mepeMaThiBa-
HUs HUTEH. B kayecTBe MeToma ONTUMHU3AIMK BEIOMpaeM rpadoaHaim-
TUYECKUIM METOJ] — METOJI KAHOHMYECKOro MpeoOpa3oBaHusl MaTeMaTH-
YECKOM MOJIENH.

Tak Kak 4ucIo ympaBisSeMbIX MapaMeTPOB B JIAHHOM 3a7a4M OINTH-
Mu3aiuu He npesbimaer Tpex (K<3), To MOXKHO TOIYYUTh HATJISAHOE
MPEJCTABJICHUE O TEOMETPUYECKOM oOpa3e M3ydaemMoil (yHKIUH OT-
KJIMKa TTIOCTPOCHUEM COOTBETCTBYIOIICH T€OMETPHUECKON MTOBEPXHOCTH
B JIBYX- WJTU TPEXMEPHOM ITPOCTPAHCTRE.

[TocTpoeHre TIOBEPXHOCTU OTKJIMKA W €€ CeucHHs OyjeM MpPOH3BO-
1muTh Ha DBM B iporpamme Mathcad. Pe3ynbTaThl puBeieHb! Ha puc.2.

X.

1

° KanpoHOBbIe HHTH: B HuTpoHOBBIE HUTH:
Xi=15r; X,=9r:
X,=20cm; -
Y2604,65 cH. X,=23 o

Y=381.79cH.
Puc. 2 — [ToBepXHOCTH OTKIIMKA M €€ CEUCHHS.
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B pesynbraTe onTHMHU3ANMK TEXHOJOTHYECKOIO IMpollecca nepema-
THIBAHUS HAa MOTalbHON MammHe M-150-2 ObUIM TIOJYYEHBI CIENyo-
IME ONTUMAJIBHBIC 3aIIPABOYHBIC TAPAMETPHI:

- KaIIpOHOBBIX HUTEH JTMHEWHOMN TJIOTHOCTHIO 15,6 Tekc:

X1 — Macca rpy30BbIX a0 B HATSHKHOM Iprbope = 15 1.;

X2 — paccTosHHE OT TAKOBKH 10 Oamionoracutens = 20 cMm,

MPU KOTOPBIX pa3pbiBHAS HArpy3Ka MepeMaThIBAEMOU MPsKKU Oyser
MakcuManbHol 604,65 cH;

- HUTPOHOBBIX HUTEH JTMHEHHOU MIIOTHOCTHIO 50 TeKC:

X1 — Macca rpy30BEIX a0 B HATSHKHOM IIpubope = 9 1.;

X2 — paccTosiHUE OT TTAKOBKU JI0 OaysTIOHOracuTess = 23 cM,

MPU KOTOPBIX pa3pbiBHAS HArpy3Ka MepeMaThIBAEMOU MPskKKU Oyier
MmakcuMansaou 381,79 cH.

CHnucoK JuTeparyphl:

1.OcHOBBI HAyYHBIX UCCIIeOBaHUi: yueb.mocoome / Hazapora, M. B., Pomanos, B.
1O.. - Boarorpaa: PIIK "TTonmurexauk", 2007. - 124 ¢.

2.JIabopaTopHBIii TPaKTHKyM IO TEXHOJOTMH MOATOTOBKH HUTEH K TKa4eCTBY:
yuae6.mocobue. Y. 1. / Hazapora, M. B., Pomanos, B. 1O.. - Bonrorpan: PIIK "ITonu-
Texuuk", 2006. - 92 c.

3.01eHKa HanpsHKEHHOCTH paboThl MOTABHOTO 00OpPYIOBaHUS TPU TepeMaThiBa-
HUM TIPSDKH PA3IMIHOTO BOJIOKHUCTOTO coctaBa. Hukomaes C./1., Hazaposa M.B., Po-
maHoB B.JO. / M3Bectns BeICIIMX Y4EeOHBIX 3aBeAEHHH. TEXHONOTHS TEKCTHIBHOI
mpombrimieaHoctH. 2012, Ne 1 (337). C. 49-54.

4. Pacuér MOBPEkKITaEMOCTH HUTEU W MPSHKH PA3MIHOTO BOJIOKHHUCTOTO CO-CTaBa
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TEXHOJIOTMH B 00ydeHMH W nponsBozacTBe Matepuanst VII Beepoccuiickoit HaydaHO-
pakTHIecKoi KoHpepeHmu: B 5 Tomax. 2011. C. 152-154.

6. HatspkeHne TEKCTHIBHBIX HUTEH Kak CiydaiHbId mporecc. besnenexusix A.l.,
BopucoBa E.A., IleixanoBa T.B./(KocTpoMcKko# rocynapCTBEHHBIH TEXHOIOTHYECKHH
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NCCJEJIOBAHUE ACCOPTUMEHTA
KAPKACHO-TEHTOBBIX TKAHEM

Munbkuna B.A. (KTJI-181), ®@edenona T.JI.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; paxc 9-43-62;E-mail: ttp@kti.ru

ACCOPTHMEHT NpPONYKIMH SBISETCS OJHUM M3 ONPENENsIOmNX
3IIEMEHTOB OW3HEC-IIJIaHa TEeKCTHIBHOTO npennpusaTus. OT Toro, Kakas
MPOAYKIIHKS 3alUIaHMPOBaHa K BHIPaOOTKe, KAKOBA €€ MallMHOEMKOCTb,
TPYAOEMKOCTh U MaTepHaJOEMKOCTh, 3aBUCHT OOBEM NPOW3BOIACTBA B
HaTypaJlbHOM  BBIp@KEHUH.  ACCOPTUMEHT  TPOIYKIMH  TaKXke
ornpezaenser o0beM MPOW3BOACTBA M pEaM3allid €€ B CTOMMOCTHOM
BBIPAXXECHUH, T.€. CYMMY TOBAPHOM U pealln3yeMoi MPOLYKIIVH.

B nannoli pabore wucciaemoBayics TEPCHEKTHBHBIA aCCOPTHMEHT
KapKaCHO-TEHTOBBIX TKaHEH.

Eme B npeBHHE BpeMeHa JIIOAW HAIUIM YHUBEPCAIBHBIA CIOCOO
OBICTPOr0 BO3BENEHHS 3alIUTHBIX CcoopykeHuid. KoHcTpykums wu3
MajoK, OOTAHyTas IIKYypaMH >HBOTHBIX, OOCCIICUMBAJIA YCIOBEKY
3alUTY OT XONOAa, UK U BeTpa. Takoe CTpOEHHE CTajI0 IPOTOTUIIOM
COBPEMEHHBIX IIaTpOB, MajlaToK, TeHTOB. KapkacHO-TEHTOBBIE
KOHCTPYKIIMK OTJIMYAIOTCS OT MPOYUX IOCTPOEK MPOCTOTOH COOPKH,
MHOTO(YHKIIHOHATILHOCTHI0, MOOUJIBHOCTBIO.

BrIcTpOBO3BOAMMBIE KapKaCHO-TEHTOBBIE KOHCTPYKIIMH IIMPOKO
MPUMEHSAIOTCS B KauecTBE aHrapoB JJs TPAHCIOPTHBIX CPEICTB,
COOPY)KEHHMI  CEJIbCKOXO3AMCTBEHHOIO  HA3HAU€HHUs,  CKJIAJICKUX
MOMEIeHNH, TOPTOBBIX MaBHILOHOB, CIIOPTHBHBIX ILTOMIAI0K (pHc. 1).

KapkacHble TKaHU BBIpa0aTHIBAIOT TIOJIOTHSHBIM MEPEIIETEeHHUEM.

Kapxkacuplie TKaHU MOTYT BBIITYCKAaThCS CYpOBBIMU, OTBAPEHHBIMU U
OTOCIIEHHBIMH C pPa3IMYHBIMH BHJAMH OTIEIIOK Oe3 armpeTHpOBaHMUS.
Bun ormenku u 1BET TKAaHM YCTaHABIMBAIOTCS IO COINIACOBAHMIO
M3TOTOBUTENIS C TIOTPEOUTEIEM.

KapkacHo-TeHTOBbIE KOHCTPYKIIMM MOTYT HCIIONB30BaThbCi B
Pa3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH:

1) cOopHO-pa30OpHBIC TMPOM3BOJACTBEHHBIC II€Xa; CKIAJCKHE
TOMEIIEHNS; aHTaphl; KpbITbIE AaBTOCTOSHKH; 3alUTHHIE
YKPBITHUS JUTSI TEXHUYECKOTO 000PYIOBaHMS;

2) B CEIIbCKOM XO3SHCTBE - CBUHAPHUKH, NTUYHUKN, KOPOBHUKH U
T. JI.; OBOIIEXPaHUJINILA, 3ePHOXPAHMIINIIA;
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Puc. 1 — Bunp! kapkacHO-TEHTOBBIX KOHCTPYKIIMH

3) B coopre: nons st MUHUA-PYTOONa, MUHU-TONB(A, Boeiibona,
6aCKeT6OHa, XOKK€d U [Op., TCHHUCHBIC KOPTHI; KOHHBIC
MaHCXKH,; CIIOPTUBHBIC U (1)I/I3KyJ'II>TypHO-OSI[OpOBI/ITeHBHLIe
KOMILJIICKCHI.

4) coopyxeHHs OOLIECTBEHHBbIE M JJsl TOPTOBIH: KOH(EpeHII-
3aJIbl, KOHLCPTHBIC IUIOIIAJKH, OaHKETHBIE 3aJIbl; TOPTOBBLIC
IIaBHUJIbOHBI U ITAJIaTKH, JICTHUC Ka(be " TEppacChl; MOMECIICHUSA
JUTSL pa3BICUEHUN U OT/ABIXA.

TenToBoe IIOJIOTHO, HaTAHYTOC MMOBEPX METaJJINYCCKOU
KOHCTPYKIUH, obecreunBaer HaACKHYIO 3aluTy OT JOOBIX
He6ﬂaI‘OHpI/IHTHBIX IIOIOAHBIX yCHOBI/If/iI IMOPLIBOB BE€TpPa, MAJALICTO
COJTHIIA, TPOIMBHBIX JOXKACH U T. 1.

Takum 06p330M, npu pacCliup€HUU aCCOPTUMCEHTA IMPOAYKHIHWH Ha
TEKCTUWJIBHOM NPCANIPUATHN, MOXKHO BI)I6paTI) TMOJIB3YyHoHECd CIIipocoM
KapKaCHO-TCHTOBBIC TKaHH.

Cnucok MTEpaTyphI:

1. ByxaeB Il. T. CnpaBouHHK IO XJONMKOTKadecTBY. — M.: JlermpomObITH3mar,
1987. - 576 c.

2. JHomnouxkuH lO. B., Kuproxua C. M. AcCOpTUMEHT, CBOICTBA ¥ OIICHKA Ka4ecTBa
TKaHedl. — M.: Jlerkas uagyctpus, 1979. — 192 c.
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3. Hasaposa, M. B. Pa3paboTka opraHm3ariioHHO-3KOHOMHIECKOH 4acTH OH3Hec-
TUIaHa TEeKCTHIIBHOTO MpeanpusTus: yae6. mocob. / Hazaposa, M. B., ®edenosa, T. JI.,
Kopotkosa, M. B. — Bonrorpaa: BonrI'TV, 2008. — 128 c.

4. VBannmkoBa MW.M. AccoptumMeHT U  cBoicTBa  TKaHeil. — M.:
HHUUTOUnermpom, 1995. — 88 c.

5. OnmxoB D.A Texnomorus, oOOpyIOBaHHE W pPEHTAOETBHOCTH TKAIIKOTO
npom3BoncTBa. — M.: TekcTuiibHas mpoMbInuieHHOCTH, 2003. — 320 c.

UCCJIEJOBAHUE BJIMSIHUS HATSDKEHIS
XJIOTTYATOBYMAXHBIX HUTEN HA UX MEXAHUYECKUE
CBOWCTBA ITIPU ITEPEMATBIBAHUN HA MOTAJIBHOM
MAILUHE M-150-2

Huxutuenko 51.C. (KTJI-161), Pomanos B.IO.
Kamviwuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY

TekcTunbHas MPOMBINUIEHHOCTH (OT NaT. textile — TkaHb, MaTe-
pusi), omHa W3 crapeHmmx u HauOoiiee KPYIHBIX OTpaciieil n€rkou
MPOMBIIIUICHHOCTH, BhIpaOaThIBaloIas M3 pa3iMYHBIX BHJIOB pacTu-
TENBHOT0, JKUBOTHOTO M XMMHUYECKOTrO (MCKYCCTBEHHOTO U CHHTETHYe-
CKOT'0) BOJIOKHA TKaHU TEKCTHJIbHBIE, TPUKOTAX. U Ap. uaaenud. T. 1.
3aHUMAET OIHO W3 BaXHEHIIMX MECT B MPOM3BOJICTBE OOIIECTBEHHOTO
MPOAYKTa U YAOBJIETBOPEHUH NOTpebHOCTel HaceneHus. B cocras T. m.
BXOJAT OTPacii: MEPBUYHON 00paOOTKH TEKCTHIIBHOTO CBHIPHS, XJIOM-
yaToOyMakHasi, JIbHSHAS, IIepCTsHAs, MIENIKOBasl, HETKAHBIX MaTepha-
JIOB, TIEHBKO-JKYTOBas, CETeBA3aJbHAs, TEKCTHJIbHO-TaJaHTepenHasd,
TPUKOTAXKHAS, BASUIBHO-BOUIOUHAS.

CyMMapHBIif 00beM phIHKA JIETKOH MPOMBIIUIEHHOCTH Poccuiickoit
®denepannu B 2016 rogy B pO3HUUHBIX IIEHAX COCTaBHI 2,7 TpIH. pyo.,
wi 1,6 TpaH. py0. B LieHaX NPOM3BOAWTENCH, U3 HUX COOCTBEHHOE
MPOU3BOICTBO 3aHUMAET TOIBKO 25% OT BHYTPEHHEr 0 MOTPeOICHUsI.

Ilenbro AaJBHENIIErO pa3BUTUS CETMEHTA HATYpPaJIbHBIX BOJIOKOH
10 2025 rozna JOMKHO CTaTh yBeIHUeHHE 00bEMOB POU3BOACTBA € 9,6
Mipa. py6. B 2017 roay no 19,3 mupa. py6. B 2025 roxuy.

Lenbio nanHOM pabOTHI ABISETCS MOTydYeHHE 0JHOPAKTOPHOU Ma-
TEMaTU4YeCKOW MOJIEH, OMHCBHIBAIONICH BIMSAHUE HATSKEHUS XJIOM4a-
TOOYMa)KHBIX HUTEH Ha UX MEXaHWYECKHE CBOWCTBA MPH MepeMaThiBa-
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HUU Ha MOTaJbHOU MamrHe M-150-2.

AXTyaJdbHOCTh pa0OTHI 3aKJIIOYAaeTCS B MPOTHO3WPOBAHUH TEXHO-
JIOTHYECKOT 0 Tpoliecca MepeMaThIBaHus C LIENbI0 MOBBIIIEHUS KauecTBa
BBIITYCKaeMOT0 MPOYKTA.

Hayuynas HOBU3HA JaHHOW pa0OThI 3aKIFOYAaeTCs B pa3pabOTKe aB-
TOMATH3UPOBAHHOI'O AJITOPUTMa MOCTPOCHUSI OAHOPAKTOPHOW perpec-
CHOHHOM MOZENU 3aBUCUMOCTH DPA3PBIBHOM HArpy3KH, Pa3spbIBHOTO
YIUIMHEHHUsI OT HATSDKEHHSI XJI0MYaTOOYMaXKHBIX HUTEH MPH UX Tepema-
THIBAaHUM U TIOTY4YEHUHU JAHHBIX MAaTEMAaTUYECKUX MOJENeH.

Pabora sBnsieTcst mpakTriecku 3HaUMMOi. [lomy4yeHHbIE pe3yabTaThl
MOTyT OBITh HCHOJB30BAaHBI ISl TPOTHO3MPOBAHUSI TEXHOIOTHYECKOTO
mporiecca mepeMaTbiBaHusl Ha MOTainbHOM MammHe M-150-2 mist moaro-
TOBKH XJIOMYaTOOYMayKHBIX HUTEH BHICOKOIO KAUecTBa K TKAUeCTBY.

basoit m1s mccnenoBaHMsl TEXHOJIOTMUYECKOTo Ipollecca IMepema-
TeiBaHus siBsiercs kKadeapa TTII. OObekTOM HCCleAOBaHUS SBISIOTCS
XJIOMYaTOOyMa)kHbIE HUTH.

[Ipu npoBeneHUM 3KCIEPUMEHTa B KaueCTBE BBIXOAHBIX MapaMeT-
POB ObUTH BBIOpaHBI: pa3pbiBHAS HArpy3ka Y U pa3pbIBHOE YAJIMHEHUE
Y, mOpsKu mocie rnepeMaTbIBaHMs, TaK KaK 3TO OCHOBHBIE ITOKa3aTeNln
KauecTBa MPSHKU.

B cooTBercTBHU ¢ BHIOpAaHHBIMH BBIXOAHBIMH TapamMeTpaMH B Ka-
4ecTBE BXOIHOro mapamerpa X BBIOMpaeM MacCy Ipy30BbIX MIali0 B
HATSDKHOM prOope MoTaibHON MamHbl M-150-2.

OKCIIEPUMEHT TPOBOJMTCS IO TPATUIMOHHOMY (0HO(AKTOPHO-
MYy) IJIaHUPOBAHHUIO.

B mpornecce npoBenennst paboTel ObIIM MOMYYEHBI 3HAYEHUS pas3-
PBIBHOW Harpy3KH M Pa3pbIBHOIO YAJIHMHEHHS XJIOMYaTOOYyMaXKHBIX HH-
TEeH Ha Pa3pbIBHOM MAIlIMHE I1OCIIE IIEPEMAThIBAHUSA UX HA MOTaJIbHOMU
Mamae M-150-2.

[To momydeHHBIM NaHHBIM OBUTH MOCTPOEHBI TPAQUKH 3aBUCHMO-
CTH pa3pbIBHOI Harpy3kH (puc.l) u pa3peIBHOTO YIIHHEHHS (pHC.2) OT
Macchl TPY30BbIX a0 B HaTSHKHON mpUOOpe.
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Puc. 1-3aBrcuMOCTE pa3pBIBHON HArpy3KH OT MAcChl TPY30BBIX IIaio.
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Puc.2-3aBucumoctsb Pa3pbIBHOI'O YUIMHEHUS OT MACCBI I'PY30BbIX maio.
Ananu3 rpaduKoB MOKa3all, YTO MPU YBEITHUYCHHUH MAacChl TPY30BBIX
a0 paspbIBHAS Harpy3Ka U pa3pbIBHOE YAJTHMHEHHE YMEHBIIACTCS.
BeiBogiet 110 pabore:

* B nanHO#i paboTe ObUIH BBISBIICHBI TEXHOIOTHYECKHE OCOOEHHO-
CTH TepeMaThIBaHUS XJIOMYaTOOYMa)KHOH MPsDKM HAa MOTAJIBHOW Ma-
mmHe M-150-2.

* TlpoBenen aHanu3 pabOT, MOCBSIMIEHHBIX UCCIEJOBAHUIO MPOLIEC-
ca rmepeMaTbIBaHHA.

* TlpoBeaeH omHOGAKTOPHBIN DKCIEPUMEHT, PE3yJIbTaThl JKCIIe-
pumeHTa oOpaboTanbl Ha DBM.

* TlomydeHbl perpecCHOHHBIE MOJIENU 3aBHCHMOCTH pPa3pbIBHON
Harpy3KH U pa3pbIBHOTO YUTMHEHHS OT MAaCChl IPY30BBIX IIai0.

* [lpoBeneH aHamM3 MOMYYEHHBIX MOJIENEH.
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NCCIEAOBAHUE IMTPOLECCA U3MEHEHUA ITPOYHOCTHU
KPYUYEHHBIX HUTEM IO U IIOCJIE IEPEMATBIBAHUS UX
HA MOTAJIbHOU MAIIIMHE M-150-2

Topukora E.O. (KTJI-161), Pomanos B.1O.
Kamviuuncxu mexnonoeuueckuit uncmumym (¢unuan) Borel TY

[psoxeld Ha3BIBAIOT TEKCTUIIBHYIO HHUTh, COCTOSIIYIO M3 Ooliee M
MeHEee paclpsIMICHHBIX BOIOKOH OTPAaHUYEHHOW JJIMHBI, COSAMHEHHBIX
CKpyuMBaHHeM B mporecce npsaeHus. Ilpsbka ObiBaer: mpocras; ¢a-
COHHasl, IMEIOIAsl Ha Pa3IMYHBIX Y4acTKaX JJIMHBI TIEPHOANYECKH T0-
BTOPSIOIINECS 3aMETHBIE YTOHEHHsI WJIM YTOJIIEHHS; apMUPOBaHHas,
COCTOSIIasi U3 CTEPIKHEBOW HUTH, OOBUTOW 1O BCEH JUITMHE BOJOKHAMU
WM HATSIMH JIPyroro BUAa

Kpydenas mpska ObIBaeT OAHOKPYTOYHAs, MOMy4YCHHAs] CKPy4HBa-
HUEM B OJIMH NPUEM JABYX, TpeX M OoJiee MpsbK OAMHAKOBOH JUIMHBI, U
MHOTOKPYTO4YHAsI, TOJTy4eHHas! B pe3yjbTare ABYX WM OoJee claeayro-
HIMX JpPYyT 3a JPYroM MPOIECCOB CKPYYHMBAaHUs. Tak, ISl TMONy4YEeHUs
JIBYKPYTOYHOHM MPsDKM CHayaja CKPYYMBAIOT 4YacTh HHTEH, a 3aTeM,
CIIOXHB MX, CKPYYHBaIOT BTOPUYHO.

Henssmu manHol paboThl ObLIM BHIOpAHBI MONMyYEHHE MaTeMaTHue-
CKOW MOJIENH, ONHCHIBAIOIICH BIMSHUE W3MEHEHWS MPOYHOCTH KpY-
YEHHBIX HUTEH JI0 U MOCie mepeMaThIBaHMsI MX HA MOTAIbHOW MalInHe
M-150-2.

AXTyaJabpHOCTb Pa0OOTHI: IPOTHO3UPOBAHNE TEXHOJIOTHYECKOTO MPO-
1ecca MepeMaThiBaHus C IENbI0 MOBBIIICHHS Ka4eCTBa BBITYCKaeMOTrO
MPOIYKTA.

Hayunas HOBH3HA aHHOW pabOTHI 3aKIIOYaeTCsl B MOMYyYSHUHN CTa-
THYECKUE MaTeMaTHYeCKHe MOJIENH Tpoliecca MepeMaThiBaHusl, IpoBe-
JIeHWe CPAaBHUTENBHOIO aHaAIM3a IPOYHOCTH Y HUTEH JI0 U TOcCTe Tepe-
MaTbIBaHHA. Tarke pa3paboTKa ONTHMAJIBHBIX TEXHOJOTHYECKHX IIa-
paMeTpoB mpolecca MepeMaThiBaHusl KPYUYEeHHBIX HUTEH C OmpeneneH-
HOM JINHEIHOM MJIOTHOCTBIO Ha MOTaJIbHOM MamuHe M-150-2 ¢ Makcu-
MaJIBHOH pa3pbIBHOM HArpy3KOM.

AHanu3 HayyHBIX Pa0OT TMOKa3aj, 4TO HauOOJIBIIYIO MOBpEXaae-
MOCTh MMEET XJIOM4aToOyMakHasi Hpshka (KO3(QQUIMEHT MOoBpeKIac-
Moctu coctaniser 0,28), HAMMEHBIIYIO TTOBPEXKIAEMOCTh UCIIBITHIBACT
HUTPOHOBas Tpska (KOXPPHUIMEHT MOBPEKAAEMOCTH COCTABISET
0,421), u uro Hamboee PACIPOCTPAHEHHBIMH METOJAMH MPOBEIACHUS
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SKCTIEPUMEHTA SIBJISIOTCSl aKTUBHBIE DKCIIEPUMEHTHI; sl MpoBenIeHHs
SKCTIIEPUMEHTA IO MOIYYECHHIO MAaTeMaTHUECKOH MojeH, ObUT BBIOpaH
AKTUBHBIM SKCIIEPUMEHT 110 MaTpHIle IuTaHupoBaHus Kono-2.

Bazoii mi1st mccnenoBaHus TEXHOJIOTHYECKOTO Tpollecca mepemMaThl-
BaHUs Ha MOTabHOM MarmHe M-150-1 sBiisiercss naboparopust kade-
pel TTII. OOGbexTOM HCClenoBaHMs SIBIISIETCS MOTalbHAas MamnHa M-
150-1, Ha KOTOPO¥ MPOU3BOAUIIN UCCIIEIOBAHNE U3MEHEHUS MPOUYHOCTH
MIPH TIepeMaThIBAHUM KPYIEHHBIX HUTEH.

B kadecTBe BBIXOHHOrO THapaMerpa Y BbIOMpacM pa3pbIBHYIO Ha-
TPY3Ky NpPSKH IMOCNE NepeMaThIBaHus, TaK KaK 3TO OCHOBHOHM TOKa3a-
TeNb KayecTBa MPsDKH U, MCXOAS M3 TPeOOBAaHHMM K Tpoleccy mepema-
THIBaHUS, OH HE JIOJDKEH yXYAIIaThCs.

Ha ocHoBe aHanm3a paHee NMPOBEACHHBIX MCCIENOBAHUN M OMbBITA
paboThl TEKCTUJIBHBIX MPENNpPUSATHH, a TaKKe B COOTBETCTBHH C BHI-
OpaHHBIM BBIXOJHBIM TapaMeTpoM B KAa4eCTBE BXOJHBIX MapaMeTpOB
BbIOMpaeM: X1 — Bec TPY30BBIX MIAH0 B HATSDKHOM Ipubope, T.; X2 —
paccTosiHUe OT TAaKOBKH JI0 OAIJIOHOTaCUTENSL, CM.

Jns mpoBeeHUsT SKCIEPUMEHTa 10 MOIYYECHHI0O MaTeMaTHYeCKOu
MoJienH, OblIa MCIONIb30BaHa MaTpHla IUIAHUPOBAHMS DKCIIEPUMEHTA
Kono-2. I[Tonyuennsie pe3ynsTatsl oopadoranu Ha OBM. B pesynbrare
4ero ObUIO TOMYy4eHO 2 MaTeMaTHUECKAE MOCIH:

Kpyuennas xmomuaroOymaknas npsika 17x2 Tekc:

Y=368,42-11,67X,-0,33X,-8,18X,X,+0,37X,°+3,67X,’

Kpydennas xmomuatoOymakHasi mpsika C AoOaBieHHE HHUTPOHA
17%2 Tekc:

Y=353,83+11,57X,+20,22X>-2,15X,X>-11,10X,*17,75X,

[Ipoananu3upoBaB MoOMy4eHHbIE MATEMATHUECKHE MOJEIH, MBI BH-
JIIM, 4TO TIOJTyYEHHbBIE YPaBHEHUS PErpeccHy aJIeKBaTHBI.

Haubonpiiee BiaMAHWE Ha BBIXOAHBIC MapaMeTphl BeC TPY30BBIX
a6 B HATSDKHOM mpuOope (Uit XJIom4atoOyMa)XHOM MpshKH), a Ha-
Oonplliee BIMSAHUE Ha BBIXOAHBIC TAPaMETPBI ISl XJIOMYaTOOYMaKHOTO
BOJIOKHA ¢ JI0OaBJICHUE HUTPOHA OKa3bIBAET PACCTOSHUE OT MAKOBKH JI0
OaJTOHOTacHTesI.

Hanee ObIJIO NMPOW3BENCHO CpaBHEHWE W3MEHEHHH HCCIeqyeMbIX
MOTYIMKJIOBBIX XapaKTEPUCTUK MPSOKH JI0 U TOCIHE Tpoliecca nepema-
ThiBaHUs. Ha ocHOBE JaHHOTO aHaln3a MOXKHO CHelaTh BIOJHE IMPO-
THO3UPYEMBIE BBIBOJIBI:

H3zmenenue paspulénou Hazpy3Kku 00 U NOCile nepemMamuvl8anus.
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Xnonok+Hutpon yxyamenue Ha 1,6%.

Xmomnok yiy4mieHue Ha 7,8%.

3aKITIOYNTENBHBIM 3TallOM JAHHON Pa0OThI SABISIETCSI HAXOKICHHE OIl-
TUMAJIBHBIX [TAPAMETPOB TEXHOJIOrMYECKOr0 Mpolecca MepeMaThIBaHHsI.

Hcnone3yst MeTon peneHns: MHOTOKPUTEPUAIBHBIX 33/1a4, 10 TOIY-
YEHHBIM PErPECCHOHHBIM YpaBHEHHUSM OBUTH IOCTPOSHBI U HaJIOKEHBI
CEUEHHsI COOTBETCTBYIOMIMX IIENEBBIX (DYHKIMH, HA OCHOBE KOTOPBIX
ObUTH HalIeHBI TOUKK ONTUMYMa. Pe3ybpTaThl IpUBEeHbI Ha pUC. 1.
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XJIOTIOK XJIOTIOK + HUTPOH
Puc. 1 — Pe3ynbpTatsl onTUMH3aUl

B pesynbraTe onTUMHU3ANMK TEXHOJOTHYECKOIO Ipollecca nepema-
THIBAHUS OBUIM TIOJYYEHBI CIICAYIOUIUE ONTHMAJIbHBIC 3alpaBOYHBIC
rapameTphI:

Ll xnonuamob6ymadicHo npsicu.:

X} — Macca rpy30BBIX a0 B HATSDKHOM mprOope = 5T.;

X, — paccTosiHME OT TTAKOBKH 0 0AJUIOHOTacUTENs = 23 CM, IPH KO-
TOPBIX pa3pbiBHAs Harpy3ka IepeMaThiBaeMOW NpPSKU OylneT Makcu-
MajipHOH Y= 369,3 cH.

Jlns xnonuamobymadxicrou npsicu ¢ 006asieHUeM HUMpPOHA.!

X — Macca rpy30BBIX a0 B HATSDKHOM npubope = 13,5 1.;

X, — paccTosiHUE OT TAKOBKH J10 OayutoHoracutens = 21,375 cM, npu
KOTOPBIX pa3pbiBHAS HArpy3Ka MepeMaThIBACMOM MPSHKKU OYIEeT MaKCH-
MaipHONH Y= 361,98 cH.
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NCCIEAOBAHUME BO3MOXXHOCTHU BBIPABOTKHN
KUTEJIbHBIX TKAHEN HA TEKCTWJILHOM IPEJIIPUATUN
000 «KAMBIIIMHCKHWI TEKCTUJIb»

Twopukoa E.O. (KTJI161), ®edenona T.JI.
Kamviwuncxui mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; ¢paxc 9-43-62; E-mail: ttp@kti.ru

[NoBbimenue 3¢ eKTHBHOCTH TPOU3BOJCTBA B OTPACIH, 3aBUCHUT HE
TOJIBKO OT WHBECTHLMOHHBIX BIIOXEHHH W TPaMOTHOIO YIpaBJICHUS
MPEANPUATHS. PYKOBOJISIIMM COCTaBOM, HO M OT TEXHHYECKOT'O IIEPEBOO-
PYKEHHsI H PEKOHCTPYKIMH MPEANPHUATHIA 332 CUeT BHEAPEHHUS BBICOKO-
MPOU3BOIUTENEHOTO 000PYIOBaHHs, KOMIUIEKCHO-MEXaHU3UPOBAHHBIX
JIMHUH, HEeMpephIBHBIX TEXHOJIOTMYECKUX MPOLIECCOB, PACHIMPEHHS ac-
COpPTUMEHTa BBITYCKaEMBIX TKaHEH, yBeJIW4YeHHEe 00beMa MX BBIMTYCKa C
LENBI0 YIOBIETBOPEHHsSI TOTpeOHOCTEl HaCceIeHHUS.

B pabote uccnenoBanach BO3MOXXHOCTh W3TOTOBJIEHHS XJIOMYATO-
OyMa)KHOH KHUTEIbHOW TKaHW B YCIIOBHAX TKAalKOTO MPOHM3BOACTBA
000 «KamprmmHckuid Tekctmiby». [lpu BeIOOpEe TKaHU B MEPBYIO Ode-
pellb PYKOBOJCTBOBAJIMCH MOTPEOUTENBLCKUM CIIPOCOM Ha BHYTPEHHEM
W BHEIITHEM pBIHKE, IEPCIIEKTUBAMH TIOIYUEHHS CHIPbS ISl BEIPAaOOTKH
JJAHHOW TKaHWU.

Kurens (wem. Kittel) — omHOOOpTHAsE KypTkKa 0COOOr0 MOKPOS CO
CTOSIYUM HJIM CTOSYEOTIOKHBIM BOPOTHHUKOM; MCTOPHYECKHA BXOIMI B
KOMITJIEKT TPaKIAHCKOTO M BEAOMCTBEHHOTO (DOPMEHHOr0 KOCTIOMA
CCCP; nHocuiicsa OonbIiel gacTeio 0e3 mosca.

KurenbHas TkaHb — IJIOTHAS XJIOMYATOOyMaXkHasi OTOENbHAsT Mep-
CEpHU30BaHHas TKaHb U3 IPYIIBI ONEXHBIX TKaHeW. IIpumensnace nis
MOLIMBKY JIETHEH MYKCKOH (POpMEHHOH OJeXKAbl, YYalluxcsli TeXHH-
KyMOB U MAaJb4MKOB CTapIIero MIKOJIHHOTO Bo3pacTa (puc. 1).

B xozme BbIONHEHUS paboThl MpOaHATM3UPOBAH aCCOPTUMEHT KH-
TENBHBIX TKaHEH: MIEePCTIHBIX (3MMHHX), a TAKXKE XJIOMIaTOOyMakHBIX,
JILHSHBIX U MIENKOBBIX 0e3 mojakinanku (yerHue). M3ydyeHsl 0cCOOEHHO-
CTH TIOILIMBA Pa3JIMYHbIX TUIIOB KUTENEH. B pe3ynbraTte aHanusa accop-
THMEHTa OblIa BEIOpaHa XJI0M4aTo0yMaXKHasl KUTEIbHAS TKaHb JIJIS BbI-
paboTku B TKarikoM rpoussozacTee OO0 «KambrimHckuii TeKCTHITEY.
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Puc. 1 — Buns! kurenei
[Ipu BbIMONHEHUN paboThl pa3paboTaH TEXHONOTHYECKHH PEXHM
BBIpa6OTKI/I TKaHU Ha TKaAaOKOM O6OI)}’I[OB.’:1HI/II/I7 YCTAaHOBJICHHOM Ha

npeamnpuAT, onpeaAcaICeHbl OCHOBHBIC TEXHUKO-OKOHOMHWYECKHUE TTOKa-
3aTC/IM TKAlIKOro rnmpou3BOJACTBa Npr BBIpa6OTKe KUTEJIbHON TKaHH, Oa-
HbI pCKOMCHAAIIUU T10 3allpaBKE O60py210BaHI/I$I TKalKoro nmpou3BoACT-

Ba OO0 «KampimmHCKuM TEeKCTHIIBY.
Cnucok MTEPaTYpPDI:
1. Byxaes II. T. CnpaBouHnk 1o XjomkorkadecTBy. — M.: JlermpomOsITH3AAT,
1987. — 576 c.
2. JHonoukun 1O. B., Kuproxun C. M. AccopTUMEHT, CBOWCTBA U OI[CHKa KaueCTBa
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TkaHed. — M.: Jlerkas mamycrpus, 1979. — 192 c.

3. Hasaposa, M. B. Pa3paboTka oprann3annoHHO-5KOHOMIYECKOH JacTH OM3HEC-
IUTaHA TEKCTHUIILHOTO TpeanpusTust: yae0. mocod. / Hazaposa, M. B., ®edenosa, T. J1.,
KoporkoBa, M. B. — Bonrorpaa: BonrI'TV, 2008. — 128 c.

4. VBannmkoBa J.M. AccopTuMeHT W  CBOWCTBa TKaHeH. — M.:
HHUUTSUnermpom, 1995. — 88 c.

5. OnmkoB D.A TexHomorus, o00OpyHZOBaHHE W pEHTAOETHHOCTH TKAIIKOTO
mpom3BozicTBa. — M.: TekcThiibHas MPOMEITIDIEHHOCTh, 2003. — 320 c.

MOPO30YCTONUMBOCTD APEBECHBIX BIJIOB
MPEJHA3ZHAUYEHHBIX U151 PEAJIU3ALIUU HALIUOHAJIBHOI'O
[TPOEKTA «03JIOPOBJIEHUE BOJITU» B BOJITOI'PAJICKOI
OBJIACTU

Hlanapuxosa /J1.C. (K2JI-181), Uo3yc A.IL, 3aBbsjioB A.A.
Kamviuuncxu mexnonoeuueckuii uncmumym (¢unuan) Borel TY
Ten.: (84457) 9-45-67; ¢paxc 9-43-62; E-mail: ttp@kti.ru

Ha coBemanmm mo peanu3anuul HallMOHAJIBHOTO MpoekTta «O310-
poBienrie Boiarw» moj pyKOBOACTBOM TMpeacenaTeNsl IMpaBUTEILCTBA
OBUIO 03BYYEHO, YTO B KAauyecTBE JICHCTBEHHOMW 3allUThl PEKU CIIEIHa-
JIUCTBI TPEIUIaraloT CO3/IaBaTh UCKYCCTBEHHBIC OMOTHUYECKUE Oaphephbl
B BUJIC 3aIUTHBIX JIGCHBIX HACAKJCHUU - MOJIOC 1O OeperaM B BOJI0OX-
paHHOI 3anmTHOM 30HE[1].

[To mpeaBapuTENHHOM OIEHKE ,JIS MTOCATKU JIGCHBIX 3aIUTHBIX I10-
JIOC B BOJOOXpaHHOH 30HE p.Boirm HeoOXOIMMO BBIPACTHTH U BEHICA-
JTUTH CBBIIIE 80 MITH. CESHIIEB HA JIECOKYIBTYPHOM MIomaau okoio 40
TBIC. Ta. JIJIS CO3MaHUsS HACAXKICHWM MpeiaraeM HCIOIb30BaTh OTO-
OpaHHBIN CEJICKIIMOHHBIN MOCAJI0YHBIN MaTepHall, OTIMYAIONIMNACS T10-
BBIIIEHHONW MOpPO30yCTOWYMBOCTHIO[2,3,4]. JlaHHBIE 3alIUTHBIE HAcaX-
JICHHsI JIOJDKHBI OTJIMYAThCs OMOpa3HOOOpa3MeM U BKIIIOYATh Pa3HbIC
BHJIBI U ()OPMBI JPEBECHBIX TTOPO/I.

OObeKkTaMu MCCIIEIOBAHUS SBIISUIUCH MTOCAKEHHBIE B MPOMEKYTOK C
1948 mo 1988 pasHbie BUIBI 3alIUTHBIX JICCHBIX HACAXKICHUM B CyXO-
crenHoi 30He. O1ieHKa MOPO30YCTOMYMBOCTH B BapUaHTaX OIBITA MPO-
BOJAMJIACh MO OOMEP3aHUIO MOOErOB W COCTOSHHUIO TOCJIE MOPO3HBIX
3uM. B KuMmaTtHdeckux kamepax MOJIETHPOBANIU dKCTpEMaTbHBIE YCIIO0-
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BUS IPSIMBIM NTPOMOpPaXMBaHWEM 1-2 JIETHUX OMBITHBIX 00pasloB C CO-
XpaHeHHON KopHeBO# cuctemoi. OlieHKa MOBPEXAaeMOCTH TPOBOIH-
JIach OKpalllMBaHUEM MaTepraja COMIIMU TETPa30iIus yepe3 2 CyTOK.

@akTop HM3KOH TEMIIEPaTypbl, CEPbE3HO YMEHBINAET ITPOJOILKU-
TENbHOCTh JKM3HM 3AIIMTHBIX JIECHBIX HACAKJICHHUH B 30HE CyXUX CTe-
neil. B ManocHeXxHbBIE 3UMBI BBIMEP3aHHE KOPHEBBIX CHCTEM YCHJIMBA-
eTCsl, 4TO BEIET K oTnaay pactenuii [2,3]. D dekTuBHON Mepoii ABIs-
eTcsl BBIJICNIEHHE IPEBECHBIX BHJOB C reorpaduueckd oOycIOBICHHON
MOPO30yCTOMYUBOCTHIO. [2]. IIpemiokeHo mo KaxaoMy BUILy OIpee-
JIUTh TEMIIEpaTypy, NPUBOASIILY0 K rudenu 10 50% pacteHuil, u cum-
TaTh €€ KPUTUYECKOM.

OnpITaMi yCTaHOBJIEHO YTO, B YCIOBHUSAX 3UMHETO IOKOSI TeMIlepa-
Typsl 10 -16... -18°C He BBI3BIBAIOT TMOCTH PACTEHUM SICCHS JIAHIIET-
HOro W cakcayna depHoro. [lomHass ruOenb CesHIEB SiCEHs, KieHa M
cakcayia oTMedaercs mpu temieparypax -20...-24°C , Toraga kKaxk y
cesHIeB Ny0a U poOWHHHM TOJIHAs THOETh OTMeuanach MpH TeMIepaTy-
pax -18...-19°C , a ormupanue 6osiee 50% HaOIOIATOCH IPU TEMITC-

patype -13...-14°C, yacTuuHble MOBpEXAECHUS IpPH TeMIepaTypax -
10...-12°C. (Puc.1).
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CoxpaHHOCTb pacTeHuu, %

0 w \ e
-8 -10 -12 -14 -16 -18 -20 -22
TeMnepaTypa NpomMopaxuBaHus (onMMarnbHbie YyCrnoBusi)
KputMyeckas temnepatypa — — — — Quercus robur L
Fraxinus lanceolata F Acer negindo L
—x— Robinia pseudoacaciaL  —-e—- Hal6xylon aphyllum M

Puc. 1 — MonenupoBaHue 3aBUCUMOCTH COXPAaHHOCTH Pa3HBIX BUJIOB
B YCJIOBHSIX BO3JICHCTBHS HI3KUX TeMIieparyp. r. KampImH.

94



[Ipu 3TOM, A KaXJIOrO BHJA OBLIM TOITYYEHBI MaTEMaTHUECKUE
MOACIN COXPAaHHOCTU B 3aBUCUMOCTU OT TEMIICPATYPHLI IPOMOpPAKHNBaA-
Hust: aas Quercus robur L. y = -15,857x + 112,86; Fraxinus lanceolata
F. y = -1,3333x + 104; Acer negindo L. y = -2,4643x + 106,71;
Robinia pseudoacacia L. y = -16,714x + 119,71; Haloxylon aphyllum
M. y=-14,75x + 139,75. I'ne x — Temnepatypa npomopaxuanus °C, y
— COXPaHHOCTh pacTeHuil %o.

Takum 00pa3om, IpsAMOe MPOMOPaKUBAHHUE CEIEKIIMOHHOTO MaTe-
puana IMo3BOJUIO OTOOPATh MEPCICKTUBHBIE MO MOPOYCTOWYHBOCTH
BHUABL U1 OIPUMEHEHUS B 3allUTHBIX JIECHBIX HACAXICHUSIX CO3aBae-
MLBIX B paMKax pe€ajiM3allii HAallUOHAJIbHOI'O ITPOCKTA «O3Z[Op0BHeHI/Ie
Bonruy.

CHHCOK JIUTePaTyphI:

1. Macropt npuopureTHOro npoekra «CoxpaHeHHe W MPEIOTBPAICHHE 3arpsi3He-
uHus Bomrm» (yrB. IIpesmmmymom CoBera mpu npeseneHte PO mo crparermueckomy
Pa3BUTHIO U MPUOPHUTETHBIM MpoekTaM mpotokon ot 30 asrycra 2017 r. Ne 9 // [IpaBu-
TenbcTBO Poccuu / http:// http://government.ru/projects/selection/670/29362/

2. Nozyc A.IL., KproukoB C.H., MopozoBa E.B. Cenekius u penpoayKIims IpeBec-
HBIX TOPOJI JUTS 3aIIUTHOTO JiecopasBeeHus: MoHorpadus. / Bomr['TY. — Bonrorpan,
2016.— 184 c.

3. Cemenroruna A.B., Kocriokos C.M., Kammenko E.B. MeTojis! BEISBIIEHHS MEXa-
HHU3MOB QJIANTAIlMK JPEBECHBIX BUJIOB B CBSI3M C MX UHTPOAYKIIMEH B 3aCYILIMBBIE Pe-
THOHEI // Y criexu coBpeMeHHOTro ectecTBo3Hanus. — 2016. — Ne 2. — C. 103-109.

4. Hay4HO-METOJMYECKHE yKA3aHUS 1O COPTOBOICTBY JIEPEBHEB M KYCTAPHUKOB

JUIS 3aIUTHOTO JIeCOpa3BeleHWs] B apuAHBIX permoHax.- Bomrorpamx: BHUAJIMU,
2013. - 5lc.
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OLIEHKA COJIEYCTOMYUBOCTH JIPEBECHbBIX BUJIOB,
[IPEJHASHAYEHHBIX JJI8 PEAJIM3ALIMN HALTUOHAJILHOI'O
[IPOEKTA «O3I0POBJIEHUE BOJITN»

B BOJITOI'PAJICKOM OBJIACTU

HIkaesa T.A.(KTJI-171), Ho3yc A.IL., 3aBbsiioB A.A.
Kamviuuncxui mexnonoeuueckuii uncmumym (¢unuan) Boael TY
Ten.: (84457) 9-45-67; ¢paxc 9-43-62; E-mail: ttp@kti.ru

B pamkax peanuszanyy HalMoOHaJIbHOro mnpoekta «O3710poBiIeHHE
Bonru» mpenmnonaraercd co3iaTh CUCTEMY BOJOOXPAHHBIX 3aIIMTHBIX
JIECHBIX TIOJIOC BAONBL OeperoB peku Bonra. Ha teppurtopum Bonro-
TpaZCKOi 00JIacTH JIECHBIC MOJIOCH IPUACTCS pa3MenaTh Ha MaJlonpo-
JTYKTHUBHBIX, 3aCOJICHHBIX, IIEOCHUCTHIX U 3POJUPOBAHHBIX IOYBAX.

B cootBercTBHM ¢ TpeOOBaHHAMH HACAKICHUS 10 peanu3aliy Ha-
LIMOHAJIFHOTO MPOEKTa JOKHBI CO37aBaThCsl B KUJIOMETPOBOW 30HE OT
Oeperosoii uepthi[1]. B Boarorpaackoit o6iacTu mpoTsSHKEHHOCTh STHX
3eMenb cocTaBisieT 570 kM Baoab p. Bonru. Ot rpanuns CapatoBckoi
obnactu 10 T. Bonrorpana uayT B OCHOBHOM KallITAHOBBIE, COJIOHIIEBA-
Thl€ U COJIOHYAKOBBIE MTOYBHI, a OT T. Bonrorpazaa 1o rpanunsl ¢ Actpa-
XaHCKOH 00JIACTBIO PacojaraloTcs CONOHIBI, Oypbie COJIOHIIEBATHIE U
COJIOHYAKOBBI€ TMOYBBI. OTH 3€MJIM K TOMY € MaJIONPOJYKTHBHBIE,
1eOEHUCThIE, SPOJAMPOBAHHBIC, & YacThie B JAHHOM KJIMMATHYECKOM
30HE 3aCyXU U CyXOBEHU JICNAIOT CHUTYyalluio 0co00 HampsbkeHHOH. [lo-
3TOMY JUId CO3/IaHHs HACaXKJISHWH MpeasiaraeM HCIONb30BaTh OTO-
OpaHHBIN CEJICKIIMOHHBIN TOCAJI0UHbIN MaTepHall, OTIMYAIONIMNACS T10-
BBIIIICHHON COJICYCTOMYMBOCTHIO [2,3,4]. 3aluTHBIE HACaXACHUS B
JAHHBIX YCIIOBUSX JIOJDKHBI OTJIMYAThCS OMOpa3HOOOpa3veM W BKITIO-
4aTh pasHble BUBI U (POPMBI APEBECHBIX TIOPOJI, IO KOTOPHIM HaMH pa-
Hee ObUT MPOBEAECH KOMIUIEKC CENEKIIMOHHBIX MEpOIPHSTHI, TO3BO-
JUBIINI 0TOOpaTh Hanboee YCTOHUMBBINA K 9KCTpeMallbHBIM (aKkTopaM
Y TIPOM3BOJIUTEIBHBIN CEIEKIMOHHBIN MaTepuai [2,3,4,]

Ucnone3yst coOcTBeHHbIE HAOMIOACHUS M JIUTEpaTypHbIE IaHHBIE
[2,3,4] pactpenenum CeNeKIMOHHBIA MaTepual Ha 5 TPy MO BO3pac-
TaHUIO YCTOWYMBOCTH K 3aCOJICHUIO TI0YB (Tadu. 1).
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Tabmuna 1 — KoHIEHTpaluu JErKOPaCTBOPUMBIX COJICH, OKa3bl-
BAIOIIMX YTHETAOUIEE BO3/ICUCTBUE HA CEJIEKIMOHHBIA MaTepuall.

Kareropwust BerHoc-|ITopor TokcH4- JlepeBbsi, KyCTapHUKH
JIMBOCTH TIOPOZ | HOCTH; CyMMa
coieit, %
Ouens cnabo >0,3 Ene (Picea Excelsa L.), cocna (Pinus silvestris L.),
COJIEBBIHOCIIMBBIE imucTBenHma (Larix sibirica L.)
Cnabo >0,4 bepesa (Betula pendula Ehrh), numa (Tilia cordata
COJIEBBIHOCIIMBBIE Mill), xien sicenenucthbiit (Acer negindo L), ny6

uepenrdateiii (Quercus robur L), Tomons Oemblif
(Populus alba L.), Tomoms uepnsrii (P. Nigra L.)
riemmaust (Gleditschia triacanthos L.), B3 00BIKHOA
BeHHBIH(U. laevis Pall.)

(CoJIeBEIHOCITBEIE >0,5 JTox (Elaeagnus angustifolia L.), abpukoc (Armeni-
ca vulgaris Lam), Slcenp nannetssiii (Fraxinus
lanceolata F), pobunust mwkeakauus (Robinia pseu-
doacacia L), B3 npmzemuctsiii (Ulmus pumila L),
Kaparana npeBoBugnast (Caragana arboréscens
Lam), cmopommaa 3o0motast (Ribes aureum L),
ckymmst (Cotinus coggygria Scop.), KHMOJOCTh
(Lonicera L.), Bumast crenHas (Cerasus fructica G.),
costpermamk  (Crategus L.), wmpra (Amelanchier
Medic) , mupmane HE3kHH (Amygdalus nana L.),
st6ronst tecHas (Malus silvestris L.)

Haubonee >0,7 Tamapukc BeTBUCTHIN (Tdmarix ramosissima), Te-

COJICBBIHOCITMIBBIE peckeH cepbiii (Surotia ceratodes)

ConeycToiunBEIe >1,5 Cakcayn gepusiii(Haloxylon aphyllum M), consakal
(Salsola L.)

IIpyu co3zmaHum 3alMTHBIX HACAXKACHUM B paMKax peajn3allid Ha-
nuoHanpHoro npoekrta «O3noposneHue Bonrm» B Bonrorpaackoit 00-
JIACTH 11€7IeCO00Pa3HO YUUTHIBATh PE3YJbTaThl HAIIMX HKCCIICAOBAHUN

10 COJIEYCTOMYMBOCTH JIPEBECHBIX BHUJIOB.
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