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OBLIASA XAPAKTEPUCTUKA PABOTbI

AKTyanbHOCTh padorbl. COrilacHO NPOBEAEHHOMY aHAIN3y, B HACTOSIIEE
BpeMsi BOJIM3M MaJibiX BOAOTOKOB Poccuiickoit denepainuu pacnosioxkeHo okoino 90%
CEIBCKOX035MCTBEHHBIX 00ObEKTOB M HACEIEHHBIX MYHKTOB. MHOTHE U3 HUX SIBJISTFOTCS
TEPPUTOPUATIEHO Pa3pO3HEHHBIMU U YAAJICHHBIMH OT IIEHTPAJIU30BAHHBIX WHKEHEP-
HBIX CETell, Ce30HHO-JCHCTBYIONUMH O0OBEKTaMU HEOOJbIION dHeproémMkoctu (dep-
MEpCKHE XO3SIIICTBA, KOTTEKU, MaJIble MIPEANPUATHS U T.J.), IOATOMY ISl KX BOJO-
Y DHEProCHA0KEHUS IKOHOMUYECKH 11€JIECO00Pa3HO MCIO0JIb30BaTh MECTHBIC BOJHBIC
pecypchl — Majble peKM W KaHaibl. B GOJIBIIMHCTBE CBOEM OHHM SIBJISIIOTCS PaBHHH-
HBIMU, C TIyOMHON 10 1,5 METpPOB B MEXKEHHBIM MEPUOA U CPEIHUM MHOTOJETHUM
PacxomoM MeHee 5 M°/c. DTH BOZOTOKH HAaHOOIEe YS3BUMBI IPH AHTPOIOICHHOM
BO3JICHCTBUHU, TTIOATOMY TPEOYETCsl JOCTaTOYHAs MPOIMYCKHAsi CITIOCOOHOCTh MX pyclia
C LEJbI0 COXPAHEHUS! SKOJOTUYECKOIO COCTOSHUSA, 00eCreyeHus] TpaHCIopTa HaHO-
COB, HepecTa PhIObI, MPEOTBPAICHUS 3aTOIUICHUSI TPUJIETAIONIUX TEPPUTOPHUH B Tie-
PHOJI TTOJIOBOIMM M MaBOAKOB. B To ke Bpems /sl HaJAEKHOTO BOJIO- M SHEProCHA0-
KEHUS HEOOXOJIMMO aKKyMYJIUPOBaTh PEUHOM CTOK. B CBSI3W ¢ 3TUM akTyalibHa pas-
paboTKka MOOWIBHBIX TOAMOPHBIX COOPYXKEHUM KOMIUIEKCHOTO Ha3HAYCHUS
(MIICKH) nnst co3maHusi CE30HHOTO BOJOXO3SMCTBEHHOrO y3Jia C aBTOHOMHBIM
sHeprooOecreueHueM Ha 0a3e HU3KOHAIMOPHONW MEeMOpPaHHO-BAaHTOBOU TIJIOTHUHBI U3
KOMITO3UTHBIX MAaTEPHAJIOB, YCTAHABIMBAEMOM Ha KaHaJIaX WA MaJIbIX peKax C riy-
ounamu 10 1,5 M. VYcioBus co3daHUsS M HCHOJIB30BAHUS JAHHBIX KOHCTPYKIIUM
MIPEABABISAIOT K HUM Takue TpeOOBaHUS KaK: CBOOOHBIN MPOITYCK BOJHOIO MOTOKA B
MepUo/1 MOJOBOAUN U MABOJIKOB, MOOMIBHOCTh, COOPHO-Pa300PHOCTh, HU3KAsl MaTe-
PHUATIOEMKOCTh M MaJlasi CTOUMOCTb, IPOCTOTAa MOHTAXKA M IKCIUTyaTalluH.

HccnenoBanus NpoBOAWINCH B paMKax HUOKP Ne7050p/9666-3 «Pa3pa-
00TKa PKOJIOTUYECKH 0€30MMacHBIX TEXHOJIOTUM, MOJICNIEH U YCTPOHUCTB KOMIUIEKCHOM
nepepaboTKU SHEPrUn», a Takke B paMkax denepanbHol 1eneBoid mporpammsl «Ha-
YYHbIE WU HAYYHO-IIEaroruyeckue Kaapbl HMHHOBaUMOHHOM Poccum» Ha 2009-
2013 roas1, HUP no teme: «MccienoBanus u aHaliu3 TEXHOJIOTUUECKUX CXEM M KOH-
CTPYKIIUU SHEPreTUUECKUX KOMILIEKCOB Ha 0aze BUD s uHAMBUAYAIBHOTO JICIICH-
TPaIU30BaHHOTO YHEPrOCHAOKECHUS» (rocynapcTBEHHBIN KOHTPAKT No
02.740.11.0476), a Takke B COOTBETCTBHHM ¢ TemaThdeckuMm ruranom HUP ®I'BOY
BIIO HI'MA no teme 03.01.01 «Pa3pabotaTh TEXHOJOTHUU MPOCKTUPOBAHUS, IKC-
TUTyaTalluyd ¥ yOpaBJIeHUS MEJIUOPATUBHBIMU CHUCTEMaMH, 00ECIeUHnBaIOIIUMHU BOC-
MPOU3BOJICTBO MPUPOJHO-PECYPCHOTO MOTEHIMANA arpojaHamadTay.

Heab uccienoBanuii 3axaoyaeTcs B pa3pabOTKe HOBBIX TEXHUYECKHUX pellle-
HUN 1 000CHOBAaHMHM METOJIOB pacuéra Ce30HHO-IEHCTBYIONUX MOOWIBHBIX TOATIOP-
HBIX COOPYKEHUU KOMIUIEKCHOTO Ha3HA4YeHUs JJIsi aBTOHOMHOT'O BOJO- U DHEPTro-
CHa0XEeHHUS JEIEeHTPATU30BaHHBIX MOTPEOUTENICH, PpPaclOI0KEHHBIX BOJIM3H MAaJIbIX
BOJOTOKOB.

OcHoOBHBIE 32/124M UCCJICOBAHUI:

- TMPOBECTH aHAIM3 CYIICCTBYIOIMMX KOHCTPYKIIUH BOJOMOAMOPHBIX COOPY-
KEHUU U TUIPOArpPEeraToB JIJIsi MaJIbIX BOJOTOKOB, UX TEOPETUUECKUX U DKCIICPUMEH-
TaJbHBIX UCCJIC0BAHUN;

- pazpaborate koHCTpykiuu MIICKH mms mansix BOAOTOKOB, obecredw-
BAaIOIIIUE BOJIO- U SHEPTrOCHAOKEHHE 00BEKTOB MaJION SHEPrOEMKOCTH;

- TPOBECTHU MaTEMaTHYECKOE MOJICTUPOBAHUE HaIpsHKEHHO-
neOPMUPOBAHHOTO COCTOSIHUSI BOJIOTIOATIOPHONM 000JIOUKH U THAPABINYECKUX YCIIO-
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BUI MOJX0/1a MOTOKA B BEpXHEM Obede I ONTUMU3AIMHN [TapaMeTPOB COOPYKEHHUS,
o0ecreynBaIuX MUHUMAJIbHbIE MOTEPH HAMOpa W YBEJIWYEHHWE HOMHUHAIbHOU
MOIIIHOCTHU THJIPOArperara;

- BBINIOJIHUTH JIAOOPATOPHBIE U HATYPHbBIE MCCIIEIOBAHUS BapHUaHTa KOHCTPYK-
LIMU, BEBIOPAHHOTO B XOJ€ MaTEMAaTUYECKOTO MOJEIHPOBAHUS KOH(PY30pa, CPAaBHUTH C
JAaHHBIMH, TOJYYEHHBIMH B XOJI€ YUCICHHOTO MOJEIUPOBAHMS, U HA UX OCHOBAaHUU
MOJIYYUTh 3aBUCUMOCTH JJig onpenenenus napamerpos MIICKH;

- pa3paboTaTh METOJIUKY MPOECKTUPOBAHUS MPEIJIOKEHHBIX KOHCTPYKIIMMA
MIICKH i1 ManbsIX BOJIOTOKOB.

Hay4yHyio HOBM3HY pa0oThI COCTABJIAIOT:

- HoBble kKoHCcTpykimu MIICKH Ha ocHOBe MeMOpaHHO-BaHTOBOW TIJIOTHHBI,
ruapoarperata U KoHdy3opa, 3allMIIEHHbIE MAaTeHTOM Ha u3oOpeteHue (mat. RU
2378451), ¢ 6onee BHICOKUMU MOKa3aTeIIMU CKOPOCTU BO3BENIEHUS, 3PHEKTUBHOCTH
BBIPAOOTKU AJIEKTPOIHEPT UM, MEHBIIUM BIUSHUEM Ha HKOJIOTHIO BOJOTOKA IO CpPaB-
HEHUIO C CYIIECTBYIOMMMHI KOHCTPYKIMSIMU;

- Ha OCHOBE pEe3yJIbTATOB YMUCIEHHOIO0 MOAEIUPOBAHUS YCIOBHM MOAX0a MO-
TOKa B BepXHeM Obe(e 000CHOBaHA HEOOXOIUMOCTh YCTAaHOBKHM THOKOTO KOH(Y30pa,
00ecreynBaroero MUHUMaJIbHbIE TOTEPU SHEPTUH;

- BIEPBBIE HA OCHOBE MPOBEIEHHOIO YMCIEHHOTO MOAEIUPOBAHUS U PE3YJib-
TaTOB 3KcrepuMeHTanbHbIX HccienoBannii MIICKH obocHoBana koHdurypauus u
KOHCTPYKIUSI THOKOro KOH(pY30pa U pucOEpMbl B 3aBUCUMOCTH OT THUAPABINYECKHUX
yCIIOBUM pabOTHI;

- BIIEpBbIC BBHINOJIHEH CPABHUTEIbHBIN aHANN3 PE3YNbTATOB IKCIIEPUMEHTAIb-
HbIX U HaTypHbIX uccnegoBanuii MIICKH u Ha ux OCHOBE MONy4YeHBI 3aBUCHUMOCTHU
O OIpPEAEIICHUIO T€OMETPUUECKUX IMapaMeTPOB KOHCTPYKIIHH.

IIpakTHYeCKy10 HEHHOCTb padoThI COCTABJIAIOT:

- paspaboranbl cezoHHO-AeicTBYIOomKe MIICKH, obecnieunBarorue Bo1o- u
HHEProcHa0KEeHNE EUEHTPAITU30BaHHBIX TOTpeOuTENEH BOJM3U MaJIbIX BOJJOTOKOB;

- pa3paboTaHHOE PYKOBOJCTBO MO MPOECKTUPOBAHUIO, CTPOUTEIBCTBY M JKC-
wryatauun MITICKH ¢ npumeHeHneM KOMIO3UTHBIX MAaTepuaioB, 00eCTeunBaronX
BBICOKYIO 3((EKTUBHOCTH PaOOTHI MPU PA3IUUHBIX YCIOBUSIX IKCILTyaTallMH, YTBEp-
x1EHHOE B «FOKHBIN crienuaan3upoBaHHbI HaydHbIH LIeHTp MO MpoeKTUpOBaHUIO
00BEKTOB MEIMOpALMK U BOJHOTO XO3SIIICTBa», PEKOMEHAOBAHO JJI IPUMEHEHUS B
BOJIOXO035IICTBEHHOM CTPOUTEIIHCTRE.

Buenpenne MIICKH ocymectBnsinoce Ha OJBIHHCKOM MHOJUToHE PocTOB-
CKOM 00JacTH, 3koHOMUYeckuil 3pPext BHenpenus: coctaBui 60 Thic. pyd. Ha OAHO
COOpY>KEHHE.

JloCTOBEPHOCTh TOJYYEHHBIX Pe3yJbTATOB OOOCHOBBIBACTCS: YHMCICHHBIM
MOJICJIUPOBAHUEM C HMCHOJb30BAHHEM CYIIECTBYIOIIMX THUAPOMEXAaHUYECKUX pellle-
HUW JJI9 MOTOKAa peajbHON HEC)KMMAEeMOW >KUIKOCTH, Pe3yJbTaThl KOTOPOro IMOJ-
TBEPK/ICHbl 3HAYUTEIbHBIM O0BEMOM PKCIEPUMEHTAIBHBIX TAHHBIX, OJYYCHHBIX B
X0JIe J1TaOOpaTOPHBIX HCCIAEAOBaHUM; HMCIOJb30BAaHUEM METOJ0B MaTeMaTH4eCKOU
CTaTUCTUKU U TPOrPAMMHBIX CPEJICTB MpPU 00pabOTKE Pe3ysIbTaTOB HKCIIEPUMEHTOB;
MPUMEHEHUEM aTTECTOBAHHOM HM3MEPUTENBHOW ammaparypbl U NpUOOpPOB; YyIOBIIeE-
TBOPUTEJILHON CXOJAMMOCTBIO HATYPHBIX U SKCIEPUMEHTAIIbHBIX UCCIIEI0BAHUN C pe-
3yJlbTaTaMu JAPYTUX aBTOPOB.
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OcHOBHBIE 110J105KEHN I, BBIHOCHMbIE HA 3aIUTY:

- HoBble koHCTpyKMH MIICKH ¢ rubkum koHdpy3opom;

- SMIIMPUYECKUE 3aBUCHUMOCTH IO ONPEJEICHUI0 KOH(PUTYpaluu BOJOMOI-
MOPHON 000JIOYKK U KOH(]Y30pa M3 KOMIIO3UTHBIX MAaTepUaioB, MapaMeTpOB THIIPO-
arperata JIJisi pa3JU4HbIX YCIOBHM paboThI;

- Meroauka pacuéra u npoektuposanuss MIICKH u anropurm nmogdopa KoH-
CTPYKLMU ISl Pa3IMYHBIX YCJIOBUN YCTAHOBKH, IOJIYYEHHBIX Ha OCHOBE MaTEMaTH-
YECKOr0 MOJIEJIMPOBAHUS U SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHN;

- 9KcruryaranmoHHele xapaktepuctuku MIICKH, nonydeHHsle B X0/€ HCCle-
JNOBaHUM BHEAPEHHOU KOHCTPYKIIUU.

JInuHblii BKJIAJ aBTOpPA 3aKII0YaeTCs B pa3paboTKe, HAYYHOM O0OOCHOBaHUU
U yCOBEPIICHCTBOBaHUM TexHHueckux peumennii MIICKH; npoBenennn 4ncieHHOro
MOJICJIUPOBAaHUS, JTAOOPATOPHBIX U HATYPHBIX HCCIEJIOBAHMM; MOTYYEHUU IKCIEPH-
MEHTAJIbHBIX 3aBUCHUMOCTEH 1o ompeaeneHuto napamerpoB MIICKH, paspabotke
METOIUKH NPOEKTUPOBAHUS U BHEAPEHUMU.

Anpobauus padorbl. OCHOBHBIE TOJIOKEHUS TUCCEPTAIMOHHONW PaOOThI JOK-
JaJBIBANIMCh Ha 3acemaHusx kKadenpsl «l'uuporexnuyeckue coopyxenus» OI'BOY
BITIO HI'MA (2006-2012 r.); xadenp «TemnoBbie sneKTpuuecKkrue CTaHiumny»; «Bo-
HOTO XO3SIMCTBa MpeAnpusTUid U HaceleHHbIX MecT» GI'BOY BIIO FOPI'TY (2012
r.); Ha Hay4yHO-TEXHUYECKHX KOoH(pepeHuusx, npooaumeix B HI'MA (2007 —
2012r.); BcepoccHiiCKOW HayYyHO-TIPAKTUUECKOW KOoH(pepeHImu «Heprocoeperaro-
mue TexHoioruu B AIIK» (r. Ilensa, 2007 r.); MexayHapoaHOW KoHdepeHUuuu
«IIpobyieMbl TOBBIIEHUSI MTPOJYKTUBHOCTH MEIMOPATUBHBIX 3eMenby» (r. HoBouep-
Kacck, 2008 r.); mexxayHapogHoM KoHpepeHuu «MHpopMallMOHHbIE TEXHOIOTUU B
o0clieIOBaHUM YKCILTyaTUPYEMbIX 31aHui u coopyxkenuit» (FOPI'TY, 2009 r.); Bce-
poccuiickoil koHpepeHIn «ColHalbHO-9KOHOMUYECKUE AaCIEKThl COBPEMEHHOTO
paszsutus AlIK: ombit, mpoOnemsl, nepcnektuBb» (r. Capatos, 2009); IV Bcepoc-
CUICKOM  BBICTaBKE-sipMapke  HayYHO-HCCIIEOBAaTENbCKUX  paboT,  Hay4yHO-
WHHOBAIIMOHHBIX Pa3pabOTOK M MPOEKTOB CTYJEHTOB, aCIIUPAHTOB M MOJIOABIX Yy4é-
HBIX BbICIIMX y4eOHbIX 3aBeneHui Poccuiickoit @enepaunun « THHOB — 2009», ce-
munape ®I'bOY BIIO HI'CY (Cubctpun) 2012 r. Ha utorosoii ceccun mporpamMmmbl
«Y.M.H.1.K» no npencraieHHoit padore «lIpoektupoBanre MOOMIBHBIX MOJIIOP-
Ho-perynupyomux ['9C st BOA0X035MCTBEHHOTO CTPOUTENBCTBA» aBTOP NMPU3HAH
nooeautenem (2008 r.).

IMy6aukauuu. OCHOBHBIC TIOJIOKEHUS JUCCEPTALUA OMyOJUKOBAHKI B 5 pado-
Tax, B TOM 4YHUCJI€ 3 CTaThbW B JKypHajax M M3JaHHsIX, pekomeHayembix BAK Mu-
HOoOpHayku Poccun, natenT Ha uzo0petrenue (mar. RU 2378451).

Ctpykrypa m 00bém auccepranmu. J(uccepramus COCTOMT U3 BBEICHHS, S5
rJ1aB, OOIIMX BBIBOJOB, IPUIIOKEHHS U CIIMCKA JIUTEPATyphl U3 145 HauMeHOBaHUH, B
ToMm uucie 11 3apyOexnbix. Pabora comepxur 195 ctpanun tekcra, uz Hux 179 oc-
HOBHOT'O TeKCTa, BKItouas 111 pucynkos, 19 tabnun u 10 npuiioxeHui.

OCHOBHOE COIEPKAHUE PABOTbI

Bo BBeneHum 00OCHOBaHA aKTyalbHOCTh pabOTHI, CPOPMYIUPOBAHBI LETb U
3a/1a4M, yKa3aHbl METOJIbl MCCIIEIOBAHUS, ONPEACIICHbl HAyYHass HOBU3HA U MPAKTH-
YeCKasi LEHHOCTh PE3YIbTAaTOB, M3JI0KEHBI OCHOBHBIE IOJIOKEHHS, BBIHOCUMBIE Ha
3alllUTY, MPUBEJIEHBI CBeAeHUS 00 arpoOaluu OCHOBHBIX PE3yJIbTATOB.

B nepBoii riaBe Ha OCHOBE aHAIM3a JIMTEPATYPHBIX MCTOYHUKOB MPUBEACHA
OLIEHKa COBPEMEHHOI'0 COCTOSIHUSL M NEPCIEKTUB Pa3BUTUS KOHCTPYKIMI HU3KOHA-
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MIOPHBIX COOPYKEHUH [JIsl MaJIbIX BOJOTOKOB, @ TAKXKE DHEProyCTAaHOBOK, OCHOBAH-
HBIX HA UCIOJIb30BAaHUU MPHUPOJHBIX BO30OOHOBISIEMBIX UCTOUHUKOB 3Hepruu (BUD)
U YCTPAaMBAaEMbIX B TPYJHOJAOCTYNHBIX, YIAIEHHBIX OT LIECHTPAIU30BAHHBIX JJIEKTPU-
YEeCKUX CeTell pailoHax, JJid 3JEKTPOCHAOKEHUS OOBEKTOB Majioll 3HEPro€MKOCTH.
Omnpenenensl GpakTopbl, XapaKTEPU3YIOLIMEe aBTOHOMHBIX BOJIO- U YHEPronoTpeouTe-
Jel: TeppuTOpUaIbHas pa3o0MEHHOCTh; Maas MOUIHOCTh U MHAMBUAYAJIbHBIN Xa-
pakTep Harpy3Ku; YpoBeHb KBaJu(UKAIUMU MepcoHaNa, 00CIyKUBAIOLIET0 YHEProyc-
TaHOBKH; HEOOXOJIMMOCTh CO3/IaHUs HU3KOHAIIOPHOTI'O CE30HHOIO COOPYKEHUSI KOM-
MJIEKCHOTO Ha3HaueHusa. Ha ocHOBaHMU OLIEHKH YCIOBHM paOOThl MOOMIIBHBIX THIPO-
HHEProyCTaHOBOK PA3JIMYHOTO THUIIA, a TAKXKE TPEOOBaHUN MOTEHIUATBHBIX MOTPEOU-
Tenel s mocneayrome pa3paboTku BbIOpaHbl MOOWIIbHBIE, aBTOHOMHBIE MHUKPO
I'DC, npuMeHseMbIe B KAUECTBE CE30HHBIX BOJONOANOPHBIX COOPYKEHUW HA €CTECT-
BEHHBIX U UCKYCCTBEHHBIX MaJbIX BOJIOTOKAX, B COCTaBE HU3KOHAIIOPHOW IJIOTHHBI.

B xoxe npoBen€HHOro aHajin3a KOHCTPYKLIHMM HU3KOHAIOPHBIX COOPYKEHUMI
JUTSL MaJbIX BOJOTOKOB OOOCHOBAHO NMPUMEHEHHE MEMOpPAHHO-BAaHTOBOM IUIOTHUHBI B
KauecTBE BOJIOMOJIIOPHOIO 3JIEMEHTa, KOTOpasi 00ecreuynBaeT noAmnop 10 4 METpoB U
HMMEET pAJl IPEUMYILIECTB: BO3MOKHOCTh BO3BEICHUS B KpaT4alIlIKe CPOKHU, IPOCTOTY
U yI00CTBO IKCIUTyaTallui, HU3KYIO0 MaTepualo€MKoCTh. TeopeTnueckue uccieaona-
HUSL M pacu€T MATKUX HE3aMKHYTBIX 000JIOUEK, BXOMSIIUX B COCTaB MeMOpaHHO-
BaHTOBOM IUIOTHHBI, pacCMOTpPEHbI B padoTtax bongapenko B. JI., Bomocyxuna B. A.,
3atBopHuukoro O. I'., Kamapuna B. W., Kamapunon T. I1., Ky3nenosa E. C., Po3za-
HoBa H. Il., Cepreesa b. U., Crenanosa II. M., Xy6epsuna K. M., lluBunoit . M.,
ymakosa b. b., enpuna B. H. u ap. 13 3apyOexHbIX aBTOPOB CJIEAYET OTMETUTD
pab6otel AaBapa H. O., bunane A. M., Muxka JI., Orto ®@., ITaB6epsl P. /1., Tpocrens
P., Xappucona X. b., Xurxa H. M. 1 1pyrux y4€HbIX U CIELUAIUCTOB.

s onpenenenus napamerpoB MIICKH Ha 6a3e MemMOpaHHO-BaHTOBOM ILTO-
TUHBI U3 KOMIIO3UTHBIX MAaTepUaIoB TpeOyeTcs: MpOoBEAECHUE UCCIEAOBAHUI COBMECT-
HOM paboThl BOJOMOANOPHOM 000JI0YKH, KOH(pY30pa U TYpOUHBI, TaK Kak U3MEHS-
I0TCS YCJIOBHUSA MOXOJa MOTOKA B BEpXHEM Obe(de M CONpsKEeHUs: B HUHKHEM 10 CPaB-
HEHHUIO C CYIIECTBYIOIUMH.

AHanu3 U3BECTHBIX KOHCTpYKIMH Manbix 1 Mukpol DC buprokosa E. C., bnu-
HoBa b. C., I'yaukoBa H. A., JleneBa H. 1., Jlorunosa M. U., HoBukosa FO. M., Ka-
mapuna /J[. B. u apyrux nokasan nepcneKTUBHOCTh NPUMEHEHUS KOHCTPYKIIMU Ha
OCHOBE MEMOPAHHO-BAaHTOBOM MJIOTHUHBI U3 KOMIIO3UTHBIX MaTepHUAJIOB U MEPEHOCHO-
ro rujpoarperara ¢ nornepeyHo-CTpyHHoN TypOuHON BbaHKM AJis MajbIX BOJOTOKOB.
HccnenoBanusiM TypOUH 3TOTO TUMa MocBsmieHsl pabotsl Aryeppe C., Aryeppe P.,
Kotenkona U. B., Capate ®@., Cranucuua C. u 1p.

[Tpeumymectso MIICKH 3akntouaercs B TOM, 4YTO OHa MOXKET OBITh YCTaHOB-
JieHa B KOPOTKUE CpokH (OT 2 10 24 4acoB B 3aBUCUMOCTH OT €€ MmapaMeTpoB, TEXHO-
JIOTUU BO3BEACHHS, C YYETOM OIbITA BHEIPEHUS MEeMOpPaHHO-BAHTOBBIX IUIOTHH).
Kpome sToro, Takas KOHCTPYKLHSI MOOWJIbHAS, MOXKET HCIIOJIb30BATHCSI MHOTOKpAT-
HO, TPOCTA B U3rOTOBJIICHUH, UMEET HU3KYIO CTOUMOCTh U MaTepuaio€MKocTb. Ompe-
JIJIEHO, YTO B JAHHOW KOHCTPYKIMH 3P(HEKTUBHOCTh MCTIOIB30BAHMS THIIPOIHEPre-
TAYECKOT0 MOTEHIMAaa BOJOTOKA CHUYKEHA M3-3a HEONTUMAJIBHOIO, C TOUKU 3PEHUS
TUIPABIUKHU, [TOX0/a MOTOKA K TypOUHE.

[IpoBenénnbIt 0030p HAYYHO-TEXHUYECKOU JIUTEpaTypbl U BBIBOJBI, CHEJIaH-
HbIE B IEPBOW TIJIaBEe, MPEIONPENECIWIN HANPABICHUE KOHCTPYKTUBHBIX DPEILICHUMH,
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KOHKPETHU3UPOBAJIHU LIENb U 3a/1aud HCCIIeJOBaHUM, 0OecrieueHre BOJAOCHA0KEHUS U
HHEProcHa0KEeHUS ICLIEHTPAIM30BAHHBIX TOTpeOUTENEH.

Bo BTOpoOii riaBe Ha OCHOBE aHalM3a M3BECTHBIX TEXHUYECKUX pEUICHUN
MuKpo 1 Maieix ['9C, onpezaenena 06JacTe UX MPUMEHEHUS, TOCTOMHCTBA U HEJOC-
taTku. [IpoBen€H aHanM3 XapakTEPUCTHK U YCIOBHUIM paOOThl TMIpOArperaTtoB s
MUKpo U Manbix ['DC, B pe3ylibTate KOTOPOTO aBTOPOM NPENJIOKEHO B KauyecTBE
ruapoarperara ans MIICKH ucnons3oBaTh nonepeyHo-CTpyHbIE TypOUHBI, pado-
TaloIIMe MpH 4actote 06opotoB 250...400 o6/Mun, pacxomax ot 0,02 10 3 M/c u
Haropax ot 1 m.

B rnase npuseneno onucanue koHcTpykiuii MIICKH Ha ocHoBe MeMOpaHHO-
BAaHTOBOH IUJIOTUHBI U3 KOMIIO3UTHBIX MAaTE€PHAIOB C NMEPEHOCHBIM THAPOArPETaToOM,
M3-32 3HAYUTEIBHBIX MOTEPh HAMOpa MpH MOAXOAE K KOTOPOMY CHHUXKaercs 3(dek-
TUBHOCTb MCIOJb30BAHUS SHEPTHH BOJHOTO MOTOKA. B cBsi3U ¢ 3TUM aBTOpOM mpe-
noxxeHa HoBasi KoHCTpyKkius MIICKH ¢ koHdpy30poM U3 KOMIIO3UTHBIX MaTepUaIoB
(mat. RU 2378451), obecneunBaroniasi MUHUMaJIbHbIE TIOTEPU HAINOPa, MOOUIBHOCTb,
ONTUMAJIbHBIE YCIOBUS MOAX0a moToka (puc. 1).

Puc. 1. O6uuii Bua ycranosku MIICKH ¢ rubkum ko y3opom

U3 KOMIO3UTHBIX MaTepuanoB (mat. RU 2378451):
1 — moHyp; 2 — BaHTOBas CHCTEMa; 3 — BOAOIMOAINOPHAs 000JI0YKa;
4 — ruapoarperart; 5 — pucoepma; 6 — ruOkuii KoHPy30p

Koncrpykius MIICKH ¢ ru0kum xoH(py30poM oOecrednBaeT Mmoanop ypoB-
HEW BOJBI B BOJOTOKE OT 1 70 4 M M MPOU3BOAUMYIO MOIIHOCTH 10 160 kBT npu
nponére B auanazoHe or 1 mo 50 M, ¢ yu€rom ombiTa BHEApPEHUsT MeMOpaHHO-
BAaHTOBBIX IJIOTMH U BO3MOKHOT'O THIPOIHEPTETUUECKOT0 TOTEHIIMAA BOJAOTOKA.

CoopyxeHnne cHabkeHO THOKUM KOH(DY30poM ¢ pEOpaMu HKECTKOCTH, KOTOPHIi
3aKpemIEH C MOMOIIBI0 BAaHT, OEPEroBbIX AHKEPHBIX OMOpP M PYCJIOBBIX AHKEPOB.
Kondyszop npukpemién k rugpoarperaTy COBMECTHO ¢ BOJOTOAMNOPHON MeMOpaHOii,
3aKpEMIEHHON K JIONOJHUTEIBHBIM PYCIOBBIM aHKEPHBIM OMOpPaM C MOMOUIBIO THO-
Kkux cBszeil. [lonoxenue BooNoANOpHON MeMOpaHbl, 3aBUCSIIEE OT YPOBHS BObI B
BepxHeM Obede, peryinupyercs 3a CU€T U3MEHEHHUS JJIMHBI THOKKUX cBsizeit (puc. 1).

[IpennokeHbl HOBBIE TEXHUYECKUE PEIIEHHUS, MPEAYyCMaTPUBAIOLIME 3aLIUTY
KOHCTPYKIIMM OT HAHOCOB; BOJOCOPOC U PHIOONPONYCK; YCTAHOBKY T'HIpoarperara Ha
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IPYHTOAPMUPOBAHHOM OCHOBAHHUM WJIM HANOJHsAEMON 000J0UKe U Ap., KOTOPbIE MO-
poOHO omucaHbl B quccepranud. Ha ocHOBaHMM CYIIECTBYIOIIUX M pa3paOOTaHHBIX
TEXHUYECKUX perieHuil cocrasieHa kiaccupuxanus MIICKH, xotopas npuBeaeHa
BO BTOPOM IJIaBeE.

JIJist M3roTOBIEHUSI BOJOMOINOPHONW O0OJIOUKU HCIIONB3YETCS TKAHEBBIM KOM-
HO3UTHBIN MaTepuai, KOTOPbII HPECTaBIsIET cOOON MaTpUIly U3 3J1acToOMepa ¢ OIl-
pPEIEIIEHHBIM paACHpPENCIICHUEM B HEW apMHUPYIOLIMX BOJIOKOH. BeInoyiHEH ananu3
CYLIECTBYIOUIMX MAaTE€pUAIOB, HA OCHOBE KOTOPOrO BHIOpaH KOMIIO3UTHBIA MaTepHal
UNISOL 630, obGnanaromuii BHICOKUMHU TPOYHOCTHBIMM M 3KCIUTyaTallMOHHBIMU
CBOWCTBAMH, XapaKTEPUCTUKA KOTOPOTO NPHUBEAEHBI B nucceprauuu. [Ipumenenue
ATOr0 MaTrepuaja IO3BOJIUT YBEJIUYUTh HAIEKHOCTh KOHCTPYKLUMH, YMEHBIIUTD 3a-
TpaThbl Ha €€ U3rOTOBIIEHUE, COKPATUTh CPOKU YCTAaHOBKU M JEMOHTAXa.

B Tpernbei riiaBe BBINOJIHEH aHAIN3 U3BECTHBIX METOAUK pacu€Ta 3JIEMEHTOB
MeMOpPaHHO-BAHTOBBIX KOHCTPYKLMI U3 KOMIO3UTHBIX MaTE€pUalOB M MOMNEPEYHO—
CTpyHHOro rugpoarperara. Jljisg onpeeseHns ouepTaHus BOAOIOAIIOPHON 0007I04YKH
TPU Pa3IMYHbIX YIJIaX KacaTelbHOU K y3ily KperuieHus u rpebuio @, .., BbiOpana
cUCTEMa TPEX HEJIIMHEWHBIX YpaBHEHUH, NpeaioxkenHas Bomocyxunsim B. A. u Ka-
mapunbiM B. U., xoTopas Hanbosiee COOTBETCTBYET IKCIIEPUMEHTAIbHBIM JaHHBIM,
pacuéTHas cxeMa MPUBEAECHA HA PUCYHKE 2.

a) 0)
4 R, Y
i
| P TN (Plp
— — L ;\ X — L & x
H A P Xrp) Xp 5 H_ 5
o v
x Kp6 H, (PKP6 H.
__/l’? : — 7_ p— L} I L —
Hy
/ 7
10 -
? Ln Lp 8 | ? X;l \g\ 10 8
Xa

Puc. 2. Pacu€rHble cXEMbI UCCIEAYEMBIX KOHCTPYKIIUI:

a — cxema MIICKH 6e3 koudy3zopa; 6 — cxema MIICKH ¢ koudy3zopom: 1 — nonyp; 2 — BaHTBI —
OTTSDKKH; 3 — BaHTa-TI0A00p; 4 — OeperoBsie aHKEPHBIC OTIOPHI; S — BOJAOMOANOpHAsE 000J1049Ka; 6 —
rujapoarperart; 7 — pucoepma; 8 — pycioBble aHKepa; 9 — y3en KperuieHus nonypa; 10 — ocHoBaHue

ruapoarperata; 11 — rubkuit koHdy30p; 12 — xEcTkuil Hacagok; 13 — kperuieHue koHpy30pa
Pacuér mapameTpoB BaHTOBOM (PepMBbI BHITIOIHIETCS IO U3BECTHBIM 3aBHCUMO-

CTSIM:
" N N o v teB
TAHTCHC YIJIa MKy BAaHTOM-OTTSHKKON M BaHTOM-1T0100pa gBp = - ; (1)
= Pgi
yCWJIME B BaHTE MO100pa N = \/(V gp) + [ n P“)z : (2)
n—1 2
@ X (Retep)]
00111as qJIMHa BAHT-OTTIKEK I=A\la’, + . , 3)
" V
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rae B, — Yyroil MeXIy BaHTOM-OTTSKKOW M BaHTOW-moaOopa; V —ycuiaue B BaHTe-
nonoopa; P, — ycunue B BAaHTE-OTTSIKKE, B — yroil HaKJIOHA BaHTBI IoA00pa.

OO6omnouka Kpenurcs K BAaHTOBOW CUCTEME, THapoarperaty u ocHoanuto. [Ipe-
JelibHas Harpyska Py, Ha aHKep, IPU KOTOPOM MPOMCXOJIUT €r0 BBEIPLIBAHUE, OIPEIE-
JISI€TCSL U3 YCJIOBHSI paBHOBECHSI CHJI JUIsl MOMEHTA CpbIBa C y4ETOM Je(pOpMUPOBaH-
HOTO COCTOsIHUS OeperoBoro ankepa no gopmysne Koposnukona T.H.:

Pupcos(Prp/Ky [ = B)=aPrpsin(Prp/Kyy [ — B)tge+F,, 4)

II€ (@ — Yroja HakJIOHa XOpJbl; B — yroil HakIOHa CUIBl Py, K TOPU30HTY; F—
HayaJlbHOE YCHJIME B y3JI€ KPEIUIEHHs BaHTBI-OTTSLKKM; Py,=K,/ @; K, — koo dunu-
€HT nponopuuoHanbHocTH, K =7,55 kH/M onpenenéH onbITHBIM MyTEM.

YcroituuBocte MIICKH nHa rulOkom ¢irorbere nist J11060ro MONepeyHoro
OUYEPTaHUs CEUEHUs pycia 00ECIIEUNBAETCS CIEAYIOIUM YCIOBUEM:

R 2(f+R)-L,-[p(05-z—1)+p, 1]
F: 2 2 ’ )
p(HB6 _HH6>

rae R — cuia CONpPOTHUBIICHUA CABUTY, [1; F'— paBHOAEHUCTBYIOIIAS TOPU30HTAIBHOU
IPOEKIUM CHJIBI THAPOCTATUYECKOTO AaBineHus, H; f— kospduuuent tpenus
¢dmrorOeTa 0 TPyHT OCHOBaHMs; R, — K03(DUIIMEHT, YUUTHIBAIONIUA PEaKIIUU
aHKEpOB; L, — JJIMHA TIOHYpa, M; Z — TEOMETPUUECKUN Tiepenaa, M;p U p , —
COOTBETCTBEHHO IUIOTHOCTH BOJBI M Marepuaja THOKOro MoHypa, Kr/M’; ¢ —
TOJIILIMHA IIOHYPA, M.
Tak kak MeMOpaHHO-BaHTOBas TUIOTUHA OTHOcUTCS K IV knaccy, mns oGecrieue-
HUSL HaJEXKHOU pabOThl COOPYXKEHUS JOJIKHO BBIMOIHAThHCS ycioBue R/F>1,10.
B pe3ynbTare TEOpETUUECKUX UCCIENOBAHUN aBTOPOM IOJIYYEHO YPABHEHHUE IS
OTpeieSIeHUs] MOIIHOCTH TypOUHBI B BaTTaX, B 3aBUCUMOCTHU OT YaCTOTHI BpaIllCHUS:

2 2
¢ 171,902
IJIe n — YacTOTa BpalleHns Typounsl, ¢'; H, — Harop Ha TypOuHe, M; D — quamerp
TypOUHBI, M;P— K03DDHIHEHT CKOpOCTH; O — PAcXoJ] BOMABI, M°/C; n— KO3 PH-
LUEHT MOJIE3HOTO IEUCTBHUS.

[lo pe3ynbTaTaM TEOPETHUYECKUX HMCCIEIOBAHUN ONpENENeHbl 3aaul YHCIICH-
HOTO MOJIETUPOBaHMs. MaTemMaTHuecKoe MOJIETUPOBaHNE KOHCTPYKIMH, HA OCHOBa-
HUU CYIIECTBYIOIINX 3aBUCUMOCTEN MO3BOJIMIIO OMPEAEIUTh ONTUMAaIbHbIE TapaMeT-
pbl 000JIOYKH ¥ BAHTOBOW CUCTEMBI. YTIIbl K KacaTeJIbHbIM O00JIOYKH HUKHETO Kpast
cocrapmsitor ¢, =85 n Bepxuero ¢, =160°, u BeicoTa 060m0uKH P=0,9 M, pH KOTO-
pBIX OHAa paboTaeT HepalMOHAIBHO (BCIEACTBUE YBEIMYEHHUS HArpy3Kd Ha 000JI0Y-
KYy), HO 3TO MO3BOJISIET CHU3UTh MOTEPU HAIOpa MpHU MOJAX0J]Ie K ruapoarperarty. Ja-
Jiee MPOU3BOJIUIOCH YMCIECHHOE MOJEIMPOBAHUE BOJOMOIIOPHON O0O0JIOYKH, B pe-
3yJbTaTe KOTOPOTO OMpPENeNEH XapakTep U3MeHeHHs (OpMbl 000JI0UKH, pacrpe/ee-
HUSl HaMpsOKEHUH TOJT JEHCTBUEM THAPOCTATUYECKOTO JaBJICHHS, HEOOXOUMOE IS
OTpEJIEICHHs] MTPOEKTHOTO TOJIOKEHUSI U JaJIbHEHUIIEro CpaBHEHMs C SKCIEPUMEH-
TaJBHBIMU JIaHHBIMH.

[TapameTpbl BBIXOAHOTO CEUEHHUs TMOKOro KOH(py30pa COOTBETCTBYIOT pa3Me-
pam nojABojsIIero annaparta Typounsl: mupuHa 0,69 m, Beicota 0,07 M ipu pacxoze
0,01...0,07 m’/c u Hamope Ha Typbuse 0,1...0,65 M, ¢ AuamMeTpoM TypOHHBI 0,2 M.
Jlisi ipeiBapUTEIbHOTO OIpeAeNieHUs MPOJIOJIBHOIO CE€YeHHUs] KOH(Yy30pa B IUIaHE
OBIO TIPOU3BEIICHO YHUCJIEHHOE MojenupoBanue 1o nporpamme COMSOL

N.=p-
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Multiphysics, n03BOJIAOIEN METOAOM KOHEUHBIX 3JIEMEHTOB Ha OCHOBE OCPEIHEHHO-
ro no PeitHonpacy ypaBuenuss HaBbe-Ctokca (RANS) mi1s peanbHO# Hec:kumaemoi
KUIKOCTU ONPEAEINTH NapaMETPhI U CTPYKTYPY MOTOKA MPU MOAXOJE K TUapoarpe-
raty 0oJjiee TOUYHO, YEM CYILECTBYIOIINE aHATUTUUECKHUE 3aBUCUMOCTH (pHC. 3).

IIpu MoaenpoBaHUM ABUKEHHS NTOTOKA MPUHATO CIEAYIOLIEE YPABHEHHE:

T
vtu = O;Lem‘rvt X |:p1 _n(vtu +(vtu) ):| = _npentr, (7)

rne V — oneparop ['amunbrona; V,;u — QyHKIHMS CKOPOCTH TO BPEMEHH; Lopniyr —
[IMpUHA TIOJBOAIIETO PYCIa; p — AaBlieHUe B Touke; I — Bpems; n, | — kKoaddiueH-
ThI, YIUTHIBAIOIINE HEPABHOMEPHOCTh PACIPEACICHUS CKOPOCTCH U AABICHUS; Peny—
JaBJICHUE Ha BXO/JIC.

['paHUYHBIC YCIIOBHSI HA BBIXOJIC MIPUHSATHI 110 YPABHCHHIO:
n[Vu+(Vu) 1n=0,p= p, ®)

JIBIKEHHUE JKUIKOCTH B KAHAJE ONMCHIBACTCS YPIBHCHUEM:
puxVu =V x p]—l—nZVu%—(Vu 3]‘+F,V><u:07 9)

rne  F— BEKTOPHOE MOJIE€ MAaCCOBBIX CHIL.

Pe3ynpTaThl YHMCICHHOTO MOJACIMPOBAHUS IMPOJOIBHOTO CEUYCHHS KOH(DY30pa
COIOCTaBUMBI C TaHHBIMHU, TToydeHHbIMU C. M. Cimcckum. [lpu pacuére mpoiob-
HOTO CEUCHHUS KOH(]PY30pa MOKHO UCXOJIUTh U3 OYEPTaHUS CBOOOTHON MOBEPXHOCTH
CTPYH, BBITCKAIOIIEH M3-T10]] TOHKOW CTEHKH. ONTHMAaIbHBIM OYEPTAaHHEM IPOIO0JIb-
HOTO ceueHHsI KOH]y30pa mpuHsITa duHnTHYecKas Gopma. Ha ocHOBe pe3ynbTaToB
MOJICIMPOBAHMS MOTOKA MPH MOAXO0JAC K ruapoarperary (puc. 3) U CyIIECTBYIOIINX
MOJIOKEHUH TI0 OTIPEJICNICHUIO €ro MOMEePEYHOro ceueHus B nporpamme Solid Works

IMOCTPOCHBI TpéXMepHBIC MOACIIM BAPpUAHTOB KOH(I)YBOpa paBJII/I‘{HOﬁ JJIUHBI.

p—

a

Surtace: vatecry fus (uis]_Hacre: venery fats (ase] mazx: 1.53

max:1,534

is 1.4

1,5
« - A

[

L]

-
C1b M/C

| 0.88

ekop

10,6

SN 0.4

|
|

) 8
- (0]
Puc. 3. HucieHHoe MOJIeTMPOBAHUE MMOTOKA MPHU MOJXO0/AE K THApOoarperary:
a) IMHUM TOKa B BepXHeM Obede coopykenus: 1,2,3 — BapuanThl KOH(Y30pa B IUIaHE pa3IMuHON
JUTHHBIL, 0) pacTpeeieHHe CKOPOCTEN IPH MOIX0/Ie K TUApOoarperary

Ha cnexytomem stamne pemranach MpOCTPAaHCTBEHHAS 3a/lada C IIENIbI0 BBISBIIC-
HUS ONTHMAJIBHOTO BapuaHTa KOH(Y30pa. C MCIOIB30BaHHEM IPOTPAMMHOI0 00ec-
neuenuss COSMOS Flo Xpress (npunoxenue Solid Works), B KOTOpOM NPUMEHSIETCS
ypaBHeHHe CeH-BeHana 111 omucaHus yCTaHOBHMBIIIETOCS JIBHKCHHUS PEaIbHON He-
C)KMMAEMOM JKHJIKOCTH ¢ TIPUMEHEHHEM METO0J1a KOHCUHBIX 00BEMOB. UHCIIEHHOE MO-
JeMPOBaHNE TIO3BOJIIIO OMNPEICIUTh CKOPOCTHYIO CTPYKTYpPYy W paclpe/esieHue
THIPOJTMHAMHYECKOTO JIaBJICHHUS ITOTOKA, ACHCTBYIOIIETO Ha KOH(Y30pP.
OntumanbsHas Gopma KoH(]Y30pa ObUIa ONpeseieHa W3 YCIOBUS HAWUMCHBIIHUX
MOTEePh HAIOpa MPU €ro MUHUMAJIbHBIX MapamMeTrpax (puc. 4).
B mporecce ananm3sa pacrpeneneHus THAPOANHAMUYECKOTO TaBICHUS yCTaHOB-
JICHO, YTO HamOoJbIIue aedopManuu KoH(y3opa MOTyT HaOIIOIATHCS MPH MAaKCH-
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3
ManbHOM pacxone 0,07 m°/c u Hanope 0,65 M, BciencTere oOpa3oBaHus 001acTH MO-

HUKCHHOI'O JAaBJICHUA.
1,492

l1,343

1,193
1,044
0,895
10,746

Puc.4. Yucnennas Mozenp pallMoHaIbHOM popMBbl KOH(pY30pa C YKa3aHHUEM CKOPOCT-
g 3
HOM CTPYKTYphI OoTOKA npu  pacxone 0,07m”/c

s onpenenenus aegopmanu KOH(Y30pa BBIIOJIHAIOCH YUCIEHHOE MOJEIH-
poBanue mpu pacxozne 0,07M°/c ¢ moMorbio nporpammbl APM Win Machine meto-
JIOM KOHEYHBIX 3JIEMEHTOB MpPH JOMYIICHUSIX: 000JI0UKa SBIsIeTCS O0€3MOMEHTHOM;
UCIIOJIb3yEeMbli KOMITIO3UTHBIN MaTepHal SIBJISETCS OJHOPOAHBIM (pHC. 5).

3 5 10 15 21 26 31 37 42 47 53 58 63 69 74 79 85
Puc. 5 Yucnennoe moaenupoBanue aedopmaiuu KoHdysopa:
a) BUJ CHU3Y; 0) BUJ CLIEPEAU

B pe3ynbTaTe MoaenupoBaHusl YCTAHOBICHO, YTO MaKCUMaJbHbIE AedopMaiu
B KOH(PY30p€e BO3HUKAIOT HA HUKHEM ydacTke, paBHOM 1/3 ero jnunsbl. s npenot-
BpaleHus aedopmaluy 3Ty 4acTh 11eJIeCO00pa3HO U3rOTaBIUBATh U3 00JIee KEeCTKO-
ro Marepuaia.

YerBépTas riiaBa CoICPKUT PE3YIbTATHI IKCIEPUMEHTATIbHBIX UCCIEIOBAHUMN
pabotel MIICKH nHa ¢usudeckoit Mogenu B naboparopuu kadeapsl THAPOTEXHUYE-
ckux coopyxkenuii ®I'bOY BIIO HI'MA. Bueumnuii Buja 1abopaTopHON yCTaHOBKHU
MPEJICTaBJIEH HA pUCYHKE O.

Mopens MIICKH pa3smemanack B TUAPABINYECKOM OCTOHHOM JIOTKE IITUPHU-
Hoi — 1,5 M, BbIicOoTOM — 1,2 M, qnuHON — 10 M. MuHUMaNbHBIA JOMYCTUMBIM Mac-

mTad MOJIETMPOBAHHUSL: &, =(30...50)-3V,2 - R} =11...15, (10)
raie V; — CKOpOCTh B HATYPE; R, — TMIpaBIMYECKUH PAIHyC B HATYPE



a) 0)
Puc. 6 JlabopaTtopHasi ycTaHOBKa:
a) oOmwMii BUa ycTaHOBKHU: | — 000JI0UKa; 2— BaHTOBAs CHCTEMa; 3 — THapoarperar; 4 — pe-
MEHHas Tepeada; 5 — reHepaTtop 6 — JaTYMK YaCcTOTHI BpalieHusi 0) — BHJI CO CTOPOHBI BEPXHETO
obeda: 7 — oTTIKKH KOHPY30pa; 8§ — 000m0uka KoHDY30pa; 9 —pedpo kEcTKOoCTH KOHPY30pa.

Macmtab mojenu npuHsT 1:4 B COOTBETCTBUM C MapaMeTpaMHM JIOTKA U HaTyp-

HOT'O COOpYKEHHMs, BbIcoTa Mojenu paBHa 0,95 m (puc. 7). B BeIOpaHHOM Aunana3oHe
pacxo/10B HabJII0JaeTCsl aBTOMOJIEIBHOCTD 110 yKcay PeliHonbca:

Re. =V-R/v>11000, (11)

rae V — cpeaHsisi CKOPOCTh IMOTOKa, M/C; R — TUApaBIMYECKUH paanyc, M;

V — K03 PUIMEHT KUHEMATHIECKOI BSI3KOCTH M/C.

Ha ocHoBaHuu 3TOro, B KauecTBE OCHOBHOTO OblI BhIOpaH Kputepuii dpyna,
MacimTabHble KO3 PUIMEHTH MOACIUPOBAHUS TPUBEACHBI B TUCCEPTAIIH.

B rnaBe npuBeneHsl pacy€Thl 0 00OCHOBAHUIO YCIOBUN MOJEIUPOBAHUS, Me-
TOJMKA SKCHEPUMEHTAa U Pe3yibTaThl Pacu€TOB MO OINPEACIICHUI0 OTHOCHTEIbHBIX
MOTPENIHOCTEN M3MEPEHUM TTYOMH M CKOPOCTEH MOTOKAa, KOTOpbIE HE MPEBBIIAIH
3%.

[Ipy mpoX0oXKAEHUU MOTOKA Yepe3 TypOUHY €ro PHEeprusi yMEeHbIIAeTcsl, U3Me-
HSIOTCSI YCJIOBUS CONpPsKEHUs O0be(OB, B CBSI3U C ATUM IMPOBOJIUIUCH IKCIEPUMEH-
TaJbHbIE HCCIIEOBAHUS C LIEJIbIO ONPEIEICHUS YCIOBHUM CONPSKEHUs MOTOKA B HUXK-

HeM Obede 1 mapaMeTpoB pucoepmsl (puc.7).

2 h
ﬂl 1 \”"“'m_:m { i ‘Qc\l
2g | @
Rl [ S
_ - - 2g
¥ I, = :
o [ i ‘ | 5 6
% ) - - —
71 : | Zr J 4; s/,f‘ ﬂ;,
i - ) 7 }/ /?/_._ —)/

o Uy o 0500

1 v, 3 4 5 6
PI/IC. 7. CXCMa 3KCHepI/IMeHTaJIBHOI71 YCTaHOBKI/I C pCBYJIBTaTaMI/I 3aMep0B CKOpOCTeﬁ

Jlist onpesiesieHrs TUAPABINYECKUX YCIOBUNA pabOThl COOPYKEHUSI B BEPXHEM
U HUKHEM Obedax Mpon3BOIMINCH: U3MEPEHMS HAIIPABJICHHS U 3HAUCHUSI CKOPOCTEH
IIOTOKAa MHKPOBEPTYIIKOM X—6 OJHOTOYEYHBIM, BYXTOUEUHBIM M TPEXTOUYEYHBIM
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crnocobamMu (BTOPUYHBIM MPUOOPOM SIBJISIJICS YACTOTOMEP); ONpENeNieHUsT ypOoBHEH
BOJIbI B CTBOpaXxX — MIMHUIIEHMACIITA00M; U3MEPEHUS TOTEePhb HAIopa /1; . MPHU MOJIX0/Ie
K TypOMHE — NMbE30METPOM; BHU3yalIH3alUs JUHUN TOKa (PUKCUPOBAJIACh MPU MTOMO-
II1 HUTEN; U3MEPEHUsl pacxo/ia — 0 MEPHOMY BOJIOCIMBY. B xoze mpoBeaeHus K-
NepUMEHTa ONpeAeIsUIUCh odepTanus GopMbl KOHPY30pa MpU MOMOIIKA KOOPAUHAT-
HUKA, a BOJOMOJNOPHON 000JOYKH — MPHU NOMOUIM (OTOMETPUUECKON CHEMKU Ha
OCHOBAaHMM JTUX JAHHBIX TIpadoOaHATUTUYECKUM CIIOCOOOM  OIpeAessiach
cTaTH4YecKas Harpy3ka Ha 000JIOUKY.

Yacrora BpaieHus Baja TypOUHBI OINpeaessyiach NpyU MOMOUIM JTaTYMKa, CO-
cTosiero u3 aucka ¢ 60-10 orBepcTUsMU U (HOTOIIEMEHTA, U BHIBOJOM CUTHAJIa Ha
4acTOTOMED.

BrInosiHEHBI TpU CEpUM ONMBITOB C M3MEHEHHEM pacxoja B AuanazoHe ot 10 1o
70 n/c. B nmepBoil cepur MpOBOAMIOCH HCCIEIOBAHUE COOpYXKeHUs 6e3 KoHdy30pa.
Ha ocHoBaHuMM cOMOCTaBIEHUSI TMOJYYEHHBIX PE3YNbTATOB MO (opMe 0OO0JOUKH U
CTPYKTYpe IOTOKa B BepXHeM Obede C HM3BECTHBIMU JAHHBIMU O MeMOpaHHO-
BAaHTOBBIM IIJIOTUHAM YCTAHOBJIEHO, YTO HAarpy3ka Ha BOJOMOJNOPHYIO OOOJIOUKY U
MOHYPHYIO YaCTh COOTBETCTBYET YCIOBUSIM pabOThl MEMOpPAHHO-BAHTOBOW IJIOTHHBI
C BOJIOBBIIYCKHBIM YCTPOMCTBOM, TaKUM 0Opa3oM Mpu pacuére mapameTpoB MOHYypa
MO>KHO HCITOJIb30BaTh CYIIECTBYIOLINE 3aBUCUMOCTH.

Bo BTOpO#i cepun uccienoBagach KOHCTPYKLHUSA ¢ KOHPY30poM, 0OOCHOBaH-
HBIM B pe3yJbTaTe YUCICHHOTO MOJEIUPOBAHUS U BHIIOJHEHHBIM U3 KOMIIO3UTHOI'O
matepuana UNISOL 650. CpaBHeHHE 3KCTIEPUMEHTAIBHBIX AaHHBIX (HOPMBI KOHPY-
30pa ¢ pe3yJibTaTaMyi YUCJICHHOIO0 MOJAEIUPOBAHUS MOATBEPAUIO LEIECO00pa3HOCTh
YCTAHOBKH JKECTKOU BCTABKHU.

B pe3ynbpTaTe annmpokcuManuu KOOpJIMHAT, ONUCKIBatoIInX Gopmy KoHpy3opa,
TOJTydeHa CIIe/Iylonlas IMITUPUYECKas 3aBUCHMOCTD, OMHUCHIBAIOIIAs BEPXHEE M HIK-
Hee OuepTaHus KoH(ysopa 0e3 )KCCTKOI/I BCTaBKHU U COCTOSILIEH U3 IBYX YaCTEH:

vi—=kix, + Fox, >+ k3xK + kyx t+ ks, (12)
TJI€ Xy, Vx — KOOPAUHATBI TOUEK O00NIOUKY; ki, ky, k3, ka, ks — smmupuueckue koshdu-
IIUEHTHI B YpaBHEHUHU.
Koaddumments B ypaBHenuu (12), a Takke MakcUMallbHbIE JlepopManuu KOH-
by30pa Apax or TIpHU pa3ianuHbIX pexumax padotst MIICKH npusenenst B Tadmune 1.
Tabmuia 1 — Omnupudeckue k0d3hGUITMEHTHI 111 pacuéra GopMbl KOH(l)VSOpa

Tun 0, m’/c|ouepranue SMHHquGCKHe KOA(pGUITUEHTBI Arax | “max

KOHCTPYKHUU ki, /M ko, 1/m° ks, 1/m k4 ks, M R* | skem. pacu.
10”° 10° MM. | MM.

- 0,07 |Bepxnee 3 -6 0,0047 | -2,084 | 716,9 | 0,998 | 31 29
8 = = HIDKHEE 0,2 -0,5 | 0,0001 | 0,272 | 2,984 | 0,999 | 35 34
§ g 5 0,06 |BepxHee 2 -5 0,004 |-1,898 | 719,6 | 0,999 | 30 28
23 5 HUKHEE 2 -2 0,0008 | 0,149 | 3,058 | 0,989 | 34 34
& Sl 0,05 |BepxHee 2 -4 0,0036 | -1,804 | 724,9 | 0,999 | 23 22
= HUKHEE 0,2 -0,5 | 0,0002 | 0,194 | 0,521 | 0,999 | 27 25
0,07 |BepxHee 2 -6 0,005 |-2,210] 719,3 | 0,998 | 19 18

o = S HUKHEE -0,1 0,5 |-0,0007| 0,47 | 1,889 | 0,997 | 23 20
§ g % 0,06 |Bepxnee 2 -4 0,004 |-1,953| 721,2 | 0,999 | 17 16
28 g HUKHEE 0,2 -0,2 |-0,0002 | 0,339 | -0,304| 0,999 | 20 19
S ol 0,05 |Bepxnee 2 -4 0,0035 | -1,797 | 724,9 | 0,999 | 15 14
HUKHEE 0,2 -0,4 | 0,0002 | 0,201 | 0,397 | 0,999 | 18 17

y)
R”— 10CTOBEPHOCTH ANNPOKCHUMALUH.
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CpaBHeHHE SKCIEPUMEHTAIBHBIX JTaHHBIX MaKCHUMaJIbHOTO OTKJIOHEHMSI KOH-
(dby30pa OT €ro UCXOTHOTO MOJOKEHUS A, U JAHHBIX, TOJYYCHHBIX B XOJI€ YHCJICH-
HOTO MOJIEJIMPOBAaHUS ¢ OMOIIBIO nporpammbl APM WinMachine, noka3ano He3Ha-
YUTEbHBIE PACXO0XKICHHUS: MOTPEITHOCTh PE3YILTATOB HE MpeBbIaeT 7%.

OtMeueHo, uTo Mpu paboTe COOPYKEeHHS ¢ KOHPY30poM 6e3 KECTKON BCTABKU
HaOII01at0TCs ero aedopMaliuu, MPUBOISIINE K CYIIECTBEHHBIM MTOTEPSIM HaIopa.

Ha ocHOBaHWU MOJIy4EHHBIX PE3YJIbTATOB AKCIIEPUMEHTAIBHBIX UCCIICIOBAaHMI
OTIPENICNICHbl YCIIOBUSI COMpPSKEHUSI ObeOB, MOCTPOCHBI 3aBUCHUMOCTH OTHOIICHUS
IIyOuHBI B BEpXHEeM Obede K mepuMeTpy 000J0UYKH OT OTHOILICHHS TI1yOUHBI B HUXK-
HeM Obedpe K mepuMeTpy 0OO0JOUYKU MPHU Pa3IUYHBIX OTHOIICHUS KPUTHUYECKOM TITy-

OUHBI /i, K TIEpUMETPY BOJONMOAIIOPHOM 000nouku L (puc. §).
2

Omnpeneneno, uro npu H,, >—-22,6- % +9,5-H,,—-0,2-L obpasyetcs oTo-

2
THAaHHBIM THpaBINYeCKui NPbDKOK, pu H . <—22,6- % +95-H,-02-L

oOpa3yercsi 3aTOIUICHHBIA THAPABIMYECKAN MPBDKOK, KOTOPBINA SIBISETCS HamOoIee
0e30omacHbIM, JJI1 OLIEHKH YCIOBHM CONpsbKeHHs ObedoB MOJIydeHbl Tpaduku
Hy /L=f(Hy /L) (puc. 8). Ilpu pexxume paboTsl ¢ 00pa3oBaHUEM 3aTOIICHHOTO
THJIPABIMYECKOTO MPBDKKA, TACUTENN YHEPTUH HE TpeaycMaTpuBaroTcs. [[nmHa puc-
OepMbl L, ¢ y4€TOM NpPOBEAEHHBIX AKCIEPHMEHTAIBHBIX HCCIEIOBAHUM, a TaKKe
OTIBITa MMPOEKTUPOBAHMSI MEMOPaHHBIX IJIOTUH PEKOMEHyeTCsl paBHOM: L,>4-P.

0,8 T ——
______ L S : " ¥l
A oo
20Ha . & // /T/
0,7 - oTorHaHHOrO — =
npEIEKA / o ® X X ® hkp/L=0,088
ot Ol
] : Gt - i -3
\?..-3‘ o = P AL W hkp/L=0,108
i ’ g o i A huep/L=0,122
B 2 w7 /:f‘ P
e + hep/L=0,134
05 - -
! 4 ﬁ/’ ¢ hkp/L=0,143
Y
L i =
- > !/I ® hep/L=0,152
g ; Hl. hkp/L=0,161
"o 004
U,E ] T T T 1
0 0,1 0,2 0,3 0,4 0,5 0,6
H .Lﬁ::'/ L

Puc. 8. I'paduk 3aBUCMMOCTH OTHOIICHUSI TTTyOUHBI B BEpXHEM Obede K nepu-
MeTpy 000JIOYKH OT OTHOIIEHUS TJTyOHHBI B HXKHEM Obede K IepuMeTpy 000JI0UKHU
MIPU pa3IMYHBIX KPUTUYECKUX TTTyOUHAX

Pe3ynpTaThl 3KCHEPUMEHTAIBHBIX MCCIEIOBAHUNA TMO3BOJIWIM BBINOJTHUTH
CpaBHUTENbHBIA aHanu3 pabotbl koHcTpykuun MIICKH. 3a cuér npumeHeHus: rud-
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KOro KoH(y3opa HaOJI0JaeTCsl yBEJIMUEHNE YacTOThl BpallleHHsl TypOUHBI, YTO CBH-
JeTeNbCTBYET 0 Oonee 3pGeKTUBHON yTHIIM3ALMK YHEPTUU BOAHOTO MOTOKA (pHcC. 9).
[lo naHHBIM HCClIeOBAaHUMN OBLIU MONTYYEHBI SMIIUPUYECKHE 3aBUCUMOCTHU Yac-
TOTBI BpalleHHs] TYpOUHBI SKCIIEPUMEHTAIFHOW YCTAHOBKH C PA3IMYHBIMU yCIIOBHSI-
MU T10JIX0/1a IOTOKa B BEpXHEM Obede:
1. bes xondyzopa:
n=-109,66(H,B)*+330,37(H,/B)+52,58, R2 =0,9754, (13)
IJle 1 — 4acTOTa BpallCHusA TypOuHBI, 00/MUH; B — UpUHa Typ6I/IHBI M; H;—
HAIOp Ha TypOuHe, M; R° — T0CTOBEPHOCTH AMIPOKCHMALIHH;
2. C koH(]y30pOM:

n = -334,78(H,B) +84,29(H,,B)*+331,36(H,B)+54,61, R = 0,9517; (14)
3. C xoH(py3opom ¢ )KeCTKOI/I BCTaBKOI:
n=-108,94(H,B)*+361,73(H,/B)+55,33, =0,9823. (15)

JIns onpeneneHus CBA3U 4acTOThI 060p0TOB n (O6/MI/IH) OT OTHOLICHHUS YPOB-
Heil BOIBI BEPXHETO U HIDKHET0 0bedoB H, ;/H,s 1 pacxoma O (M/c) GbITH ampoK-
CUMHPOBaHbBI JJaHHBIC MTPU pa60Te KOHCTPYKIMHU ¢ KOH(QY30pOM MPH Pa3INYHBIX pac-
X0/1axX B BUIC HI/I)KerI/IBeI[eHHOI/I 3aBHCUMOCTH:
n=(16634 0*-11160+28.44)-H , 5/H,, s-543400*+63350 -32,57.  (16)
Jlnama3oHbl MPUMEHEHHS TTOTYICHHON 3aBUCUMOCTH CIIEIYIOIIHE:
35<n<350; 0,01<0<0,07 m’/c.

300
ani
=
2 250
O
S
= 200
# 6e3 KoH(py30pa
150
B ¢ koH(py30pOM
100
KOH(Y30D € KECTKOU
50 BCTaBKOU
0
0,000 0,200 0,400 0,600 0,800 1,000 1,200

H,B
Puc. 9. — ODMnupuueckue 3aBUCUMOCTH YaCTOThI BpalllEeHUsI # OT OTHOLIEHHUS HAopa
Ha TypOuHe H, k e€ mupune B

Kak BugHO u3 rpaduka, mpu paboTe cOOpYyKEeHHS ¢ KOHPY30poM 0e3 KECTKOM
BCcTaBKkH Nipu H,/B>0,6 Ha0I101a710Ch CHUKEHNE YacTOThI BpaIlleHUs, BI3BAHHOE JIe-
dhopmanueit koHGy30pa, YTO MOATBEPANIN JaHHBIE YUCICHHOTO MOJIECIUPOBAHUS.

Ha ocHoBaHMU HCCIIEIOBaHUM TOJYYE€HBI IMIHUPUUYECKUE 3aBUCUMOCTH, OIH-
chIBaroue GopMy 000JIOUKH MPU PA3IUUHBIX YCIOBUSIX PAOOThl KOHCTPYKIIUU:

y=kx’+k,xX° +kxt + ko kot +kox+ kg, (17)
rie ), X — KOOPAUHATHI Touek (popMBbl 000I0UKH;
ki, ko, ks, ks, ks, ke, k7 — d>mmupudeckue ko3dGUIMeHTs B ypaBHeHUU (TadI. 2).



Tabnuma 2 — Jlannblie 11 pacuéra GopMbl BOJOTOATOPHON 000JI0UKH
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VYcnoBust paboThl KOH- 0. vlc OMnupudeckre K03 HULreHThI R

b
CTPYKUMH ki, 1M ko, UM b, 1M ks, 1M [ ks, U | ke | kg, M

npu OTCYTCTBUH| 0,050 21700,0 | 85385, -17127,0| 13564.4 453 03 | 00 |00971

BIIAAHUA HIDKHETO| 0,060 -5259,5 47055 -1548,8 | 2873 -15,9 0,3 0,0 | 0,960

obeda Ha 0060510UKy™ 0,070 43595 1805,5 -1780,8 | 117.3 -14,9 03 | 00 | 0980
0.050 262,7 212 21,8 0,5 1,1 05 | 00 | 1,000

IpA - BJIMAHAN HIKHE- ’ 0,0 0,0 0,0 0,0 7836 | 472.8 | 72,0 | 0,994

ro O6beda Ha 000J0UYKY 0.070 75949 | 6336,7 | -1998,1 2904 20,1 0,1 0,0 | 0,998
’ 0,0 0,0 0,0 0,0 28463 | 1836,2 | 295,0 | 0,997

* OTMeYeH cilyyai, Korja 000JI09Ka pacCUMTHIBAETCS C MPUMEHEHHEM JBYX 3aBUCHUMOCTEHN (B mep-
BOH CTpOKE AaHbI KO3PPUIHEHTHI 1715 pacy€éTa (GOpMbl BEpXHEH, a BO BTOPOU — JUIsl HUYKHEH 4acTH)

B nsATOI ri1aBe NpuBOANUTCA METOJMKA pacdy€Ta, MPOEKTUPOBAHUS U SKCILTya-
Tauu coopyxeHusi. CocTaBlieH aJifOPUTM JJIsi BBIOOpA CXEMbI THAPOIHEPTreTUYECKO-
IO COOpPYXEHUS U OINpPENEIEHUs €ro OCHOBHBIX KOHCTPYKTHBHBIX NapaMeTpoB. Jlis
oOecrieyeHus: MOOMIBHOCTH KOHCTPYKIIMH U MPOCTOTHI YCTAHOBKH, IPH TOTEHIIMAIIb-
HOW MoIHOCTH BojoToka Oonee 50 kBt u mupune Oonee 10MeTpoB HEOOXOIUMO
MIpUHUMATh cxemy MHorocekuonnoro MIICKH.

JInst IpeaBapuUTENBbHOTO ONPENEIEHUs BBICOTHI BOJAOIOAIIOPHOTO COOPYKEHHUS
U JIpyrUX €ro napaMeTpoB PEKOMEHIYETCs IMOJIb30BaThCA pa3pabOTaHHOM aBTOPOM
Homorpammoit (puc. 10). UcxoaHbIMU TaHHBIMHU, B 32aBUCUMOCTHU OT 3a/1a4 IPOEKTH-
pPOBaHMs, MOTYT CIY>KUTh YPOBEHb HIKHETO Obeda, ypoBeHb BepXHero Obeda, rnepu-
METp 000JIOUKH.

P s
i A i
I ; | 5)
& h.x “=const 7
& 7
RN 08 L
N All® o
\ _35743//
-1y /] \ a7s 3 s/
R NS T At Lt L
s T o
i a6 of g2 g4 44 gs ¢
7 av0 gks  geo s
& . aos el h./L — OTHOLIEHUE
D2aCHD ABORaAMOPHEN B
— KPUTHYCCKOMN
uccredobanusry | N IIyOMHBI K
4',0,‘7[7 N, MEPUMETDY
= 5 000J104KH;
| 3 1— h/L=0,131;
085 & 2—  h/L=0,139;
P 4 | 3= h/L=0,155;
M=fih A ) fpxl "=l e
L L | | FKLTIEPDUMEHITIA/IEHEIE JaHHbIe
A R
/ /

Puc. 10. Homorpamma 1111 HOCTPOECHUS SKCILTYaTallMOHHBIX XapaKTePUCTUK
MIICKH: P — BricoTa 0601049KH, M; 4 — HATIOP Ha BOJAONOANOPHOM 000JI0UKE, M; 1 — KOO dHIm-
EHT pacxo/a
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B riaBe mpuBeICHBI PEe3yJIbTaThl BEJOMCTBEHHBIX UCIIBITAHUHN MPEII0KEHHON
KOHCTPYKIIMM THUIPOIHEPTETUUECKOTO COOPYKEHUS, yCTaHOBJIEHHOTO Ha OJbruH-
cKkoM nojurone PoctoBckoii o6iactu (puc. 11).

B kadecTBe ruapoarperata MCHOJIB30BaJiCs MOTOp-peaykrop 1MII32-50.
CpaBHEHHE JaHHBIX, MOJYYCHHBIX B XOJI¢ HATYPHBIX HCCICAOBAHHM, C SKCIICPUMCH-
TaJbHBIMU U PE3yJIbTaTaMU YUCJICHHOTO MOJICTIMPOBAHUS, MOKA3AJI0 TTOTPEITHOCTh B
npenenax 7-10%.

a) B CJIOKEHHOM BHJIE; 0) B CO CTOPOHBI HUXKHETO Obeda

Puc. 11. Hatypusie ucnsiranuss MIICKH

[Ipu pacuére 5KOHOMHUYECKUX MOKa3aTenel 6a30BbIM BApUAHTOM MTPUHUMAJACh
koHCTpYKIHs MUKpol DC pupmbl «K MTHCET», Hanop obecnieunBascsi TpyHTOBOM IJ10-
TUHOM, MPU ATOM TOJOBOM HPKOHOMHUYECKUN 3(P(EKT OT BHEAPEHUS HOBOTO THIAPO-
HHEPreTUYECKOT0 COOpyskeHus coctaBuil 60 ThiC. pyo.

OcHoOBHBIE BBIBOBI H Pe3yJIbTAThI pad0ThI

1. B pe3ynbrare mpoBeAEHHOIO aHajiW3a CYIIECTBYIOIIMX KOHCTPYKIHMM Ma-
761X 1 MUKpOl DC, HU3KOHAMIOPHBIX COOPYKEHUM JIJIS1 MaJIbIX BOJOTOKOB, a TAKKE UX
TEOPETUYECKUX M HKCIIEPUMEHTAIBHBIX HMCCIEIOBAHUN OIpe/esieHbl TPeOOBaHUS K
pa3pabaTbiBaeMOl KOHCTPYKIMU: YCTaHOBKA B BOJOTOKHM C TJIyOMHOW, HE INpEBbI-
matonieil 1,5 MeTpa B MEXXEHHBIN MEPUOJ W CPEIHUM MHOTOJIETHUM PacxoioM Me-
Hee 5 M’/c; MOGHIBHOCTB; Majoe BO3/ICHCTBHE Ha KOCHCTEMY; 0OECIIeYeHHe CBO-
00JHOTO MPOITyCKa MAaBOJKOB M MOJIOBOAMH; aKKyMYJUPOBaHHE CTOKA B MEXKECHHbBIN
nepuo JyIsl HaAEKHOTO BOJIO- U DHEPTOCHAOXKEHUS oTpeduTeneld Majao IHEeProém-
KOCTH.

2. B coOTBeTCTBUM C YCTAaHOBJIEHHBIMU TPEOOBaHUSIMHU pa3zpabOTaHO HOBOE
Hay4YHO 00OCHOBaHHOe TexHHueckoe pemreHue koHcTpykuuu MIICKH ¢ rubkxum
KOH()Y30pOM CE30HHOTO JICHCTBUSI B COCTaBe MEMOpPAaHHO-BAaHTOBOW IMJIOTUHBI C TU-
poarperaTom B BUJIE MOINEPEYHO-CTPYHHON TypOuHbI baHKM 11 MaJibIX BOAOTOKOB C
riyOHHOM 10 1,5M 1 pacxomoM 10 2,24 M’/ (COTIacHO 3aKOHAM MOI0OHs), 3alli-
mEHHOE TTaTeHTOM Ha u3o0perenue (mat. RU 2378451).

3. BBbINOJHEHO MaTeMaTUYECKOE MOJEIHPOBAHHME 3JIEMEHTOB KOHCTPYKLHUH
MIICKH, B pe3ynbTaTe KOTOPOIo OIMpeAesIeHbl: YCIOBHS M0JIX0/1a TOTOKA B BEPXHEM
onede; mapaMeTpbl BOJOMOATIOPHON 000JI0UKH; MapaMeTpbl THOKOro KoH(y30pa, 00-
JacTh ero aedopmaliu, 4To Mo3BOJUIO 000CHOBATH MPEBAPUTEIBHBIE MapaMeTPhI
KECTKOM BCTaBKM, paBHOM 1/3 ero IiuHbL, U ycloBUs pabOThI TMapoarperara.

4. Ha ocHOoBaHMUM MPOBEAEHHBIX KCMEPUMEHTAIBHBIX U HATYPHBIX UCCIENO0-
BaHUU M CPaBHEHUS UX C JAHHBIMH, OJYYEHHBIMU B XOJI€ YUCICHHOI'O MOJIETUPOBa-
HUS1, YTOUHEHBI TapaMeTPhl 3JIEMEHTOB KOHCTPYKIIMH, ONPEEICHbl pacCUETHBIC 3aBU-
CUMOCTH, pa3paboTaHa METOJIMKa pacuéTa napaMeTpoB NPeIJI0)KEHHON KOHCTPYKIUU
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MIICKH 151 Hammopos 110 3,5 M 1 pacxoma 10 2,24 m/c, pa3paGoTaHa cxemMa MHOTO-
cekrmonHot MITCKH niist Gonbimx pacxoaoB v mposiaéToB 6osee 10 meTpos.

5. B pe3ynbTate BBINOJIHEHHBIX KOMIUIEKCHBIX MCCIIEOBAHUM, a TAKKE aHAJIH-
32 YCJIOBUU pa3MEIIeHUs U YCTAaHOBKH COOPYKEHHUs pa3paboTaHO PYKOBOJICTBO IO
MIPOCKTUPOBAHMIO, CTPOUTENLCTBY M dKciuryatanuu MIICKH yrBepxkaénHoe B
«¥OxHOM creruaiu3upoBaHHOM HaydyHOM LleHTpe 1o MpOoeKTHPOBaHUIO OOBEKTOB
MEJIMOPALIMU U BOJHOTO XO34ICTBaY.

6. Buenpenune u BegomctBeHHble ucnbiTaHuss MIICKH momHocThio 2 kBT
BBITIOJTHEHO Ha OJIBTMHCKOM MOJUToHe Akcaiickoro paiioHa PoctoBckoi oGmnactu.
CpaBHeHUE BEJIOMCTBEHHBIX U IKCIIEPUMEHTAIBHBIX JIAHHBIX MOKA3aJ10 JOCTATOUHYIO
CXOJIMMOCTb C pe3yJbTaTaMUd YHUCJIECHHOTO MOJAECIMpoOBaHUs B mpexaenax 7...10%,
skoHOMUYeckuit 3pdext coctaBuit 60 ThIC. pyd. HA OJHO COOPYKEHHUE B CPABHEHUH C
koHcTpykiueit ['9C pupmbr «MTHCET».

Cnucok padoT, ony0JIMKOBAHHBIX 10 TEMe JUCCEPTALUN:
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Kamapun /1. B., l'ogun I1. A. // Bectn. Bonr['TACY . 2009. Bem. 13. - C. 174 -180.
(aBTOp — 50%).

2. Kamapun J[. B. DkcnepuMeHTanbHbIE HCCIEIOBAaHUS MOOWIBHBIX TH-
POPHEPreTUUECKUX COOPYKEHUM 11t Maibix BogoTokoB / Kamapun 1. B., I'ogun I1.
A. // Tunporexs. ctp-Bo. — 2009. — Ne 6. — C. 36-42. (aBTOp — 50%).

3. MoOunbHOE THUIPOIHEPIETUUECKOE COOPYKEHHE MHOTOpa3oBOr0 HC-
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