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INPUMEHEHUE INPOPABATBIBAIOINEI'O BAIMAKA
ITPU CITYCKE OBCAJJTHOU KOJIOHHBI

ABJIACEHKO WU.C. (macucmpanm ep. 3MM-11)
Hayunwuii pyxogooumenv — Ilopowun B.J[. (0.2.-m.H., npogpeccop)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyanbHOM Npo06JieMoii py KPeIJICHUH CKBAXXKUH SIBISIETCS HEJJOXOXKICHHE
00caJHO KOJIOHHBI JI0 320051 BBUAY NPUXBATOB, II0CAI0K, HEYIOBJIECTBOPUTEILHOTO
COCTOSIHMSI CTBOJIa. HenocmycKk KOJNOHHBI JI0 IPOEKTHOrO 3a00s MPHBOAUT K
YMEHBIICHUIO 1e01Ta CKBOXXUHBI. J[1Is peleHus faHHo# po0ieMbl npeiaraeTces
NpUMEHEHHE MTPopadaThIBAIOIIEro Oammaka.

Hear paGoTbl — MNpOaHAINM3UPOBATH INPHUMEHEHHE IPOPadaTHIBAIOIIETO
GarmMaka Uil TOCTIDKCHHMS 3alaHHOW NPOEKTHOH ITyOMHBI HE(TSHOM CKBa)KHHBI,
CBEJICHNE K MUHIMYMY pUCKa IpuxBaTa oocagHoi koiaoHHH (OK).

PesyasTaThl  aHanm3a. bammvak npopaOaThBalOmuiA  THAPABIMICCKHMA
IpenHa3HavYeH A1 000pyAOBaHUS HA3a 00CaTHON KOJIOHHBI C LIENBIO €€ 3aIUTHI 1
HanpaBjeHUss TIpPU CIIyCKE C  BO3MOXKHOCTBIO  CBOOOJHOTO  BpallCHUs
npopabaThIBalONIel 4YacTH WIM ee NPUHYIUTEIbHOTO BpallleHHWs MpU Iojade
UPKYJISLUK, HE3aBUCUMO OT BpAIeHUs] 00CaHON KOJIOHHBI.

bammak npuBoAMTCA B JAECUCTBHE IIPU IIOMOLIM IPOKAYKU IIPOMBIBOYHOM
JKHJIKOCTH, KOTOpass NPOXOJUT depe3 CHeNMalbHbIH MeXaHu3M OamiMaka U
OPUBOIUT BO BpAlIeHHWE TOJIOBKY U MpopadaThiBarouil y3es. BpaieHue
npopabatbiBatoIeil 4yacTH OamiMaka IPOMCXOAWT HE3aBHCHMO OT BpaIEHHS
00CcaHOW KOJIOHHBI.

Ha onHo#t n3 ckBakuH Peunnkoro MectopoxaeHust HepTH 1 rasa npu CIrycke
00cagHOW KOJIOHHBI IIPOM30LLIO TOBBINICHHWE [aBJCHHUS, MOCIE Iepe3amycKa
HAcoOCOB JaBJIEHHE HE CHIDKAJIOCh. 3aKa3unkoM OBUIO NPUHATO pEIIeHHUE
MPOU3BECTH TI0JIbEM KOJIOHHBI M MPHUCTYNUTH K cnycky OK ¢ mpopabaTbiBatommm
OamMakxoM. MIHTepBabl MOCaI0K MPH CITyCKe MPpopadaThIBAIKCh OallIMaKkoM.

Takum 00pa3oM, THAPABIMYECKHHA MPOPadaTHIBAIONINI OamMak IO3BOJISET
obcagHON TpyOe MPOXOAUTH YCTYMbl 0€3 HEOOXOAMMOCTH MOAbEMa M MPOOJIEMBI
IPU CITycKe 00CaIHbIX KOJOHH: CIIOKHBIE T€0JIOTHYECKHE YCIOBHS, BHICOKUI PHUCK
MIPUXBATa, OCBHIITN U OOBAJIBI CTEHOK CKBAKWHBI, HA0yXaHWE TIIVH.

3akaioyeHue. Pe3ynbTaTbl ONBITHO-NIPOMBICIOBBIX HUCHBITAHUN U JaHHEIE,
nony4yeHHbele Ha ckBaxkuHe nocie O3Ll, cBHIETENbCTBYIOT O TEXHOJIOTHYECKOU
00OCHOBaHHOCTH NPUMEHEHHsl IpopabaThIBarollero OamMaka Ui CITycKa
00CaJHBIX KOJIOHH HAa CKBXXHMHAX CO CJIOXKHBIMH T€0JIOr0-TEXHOJIOTHYECKUMHU
YCIOBUSIMU. DKOHOMHYECKasi 3(h(EKTUBHOCTD IOCTUTACTCS 32 CUET COKpAICHHUS
BPEMEHHU Ha MEPENOArOTOBKY M BO3MOXKHOT'O Tepe0ypHBaHus CTBOJIA CKBAXKHHBI, &
TaK)Ke PKOHOMHHU PECYpPCOB Ha IPOBEACHHE MEPOIPHUATHHA IS CTaOMIN3aIlUH
COCTOSIHUSI CTEHOK CKBa)KIHBEI.
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ABTOMATU3AIIUA TEXHOJTOI'MYECKHUX MPOLHECCOB
B MAIIMHOCTPOUTEJIBHOM IMPOU3BOJCTBE

A3BAPEHOK A.A. (cmyoenm, zp. AII-31)
Hayunuuii pyxogooumenv — Axynosa E. M. (cm. npenodasamens)
Tomensvckuii cocyoapcmeennviii mexnuueckuti ynusepcumem umeru I11.0. Cyxoeo,
2. I'omenw, benapycw

AKTyaJbHOCTb. YBennueHne o0bEMa BBINYCKAa NMPOAYKIHMU U CHI)KEHHE ee
ce0ecTOMMOCTH HEeH30EKHO CBA3aHbl C aBTOMATW3alMedl TEeXHOJIOTHYECKHX
npoueccoB. ABTOMAaTH3alMsl SIBJISETCS OAHUM M3 KIIIOYEBBIX 3BEHHEB B 0OIIEH
cucteMe  (YHKIMOHMPOBaHUS WM Pa3BUTHA  JIIOOOTO  COBPEMEHHOTO
MAaIIMHOCTPOUTEIBHOTO MPENNPHUATHS, KOTOpOE BiedeT 3a coOOH ITOBBIMICHHE
MPOU3BOIUTENBEHOCTH TPY/Ia, COKPAICHHE JOJIN YEII0OBEIECKOTO TPY/Ia, ITOBHIILICHAE
KavecTBa MpoayKuuu. HeBO3MOKHO M3rOTOBISITH KAUECTBEHHBIH M KOHKYPEHTHBIN
TOBap Ha MIECTUACCIATUIECTHEM OCHAIIECHUHU C PYYHBIM IPHUBOJIOM.

Iear paGorbl — BBIIBUTH HamOosee 3SPQPEKTUBHBIA IyTh ITOBBIIICHUSI
MPOU3BOIUTENBEHOCTH TPY/A B MAIIMHOCTPOUTEIEHOM IIPOU3BOICTBE.

AHaJIN3 MOJy4YeHHBIX pe3yabTaToB. Ha MHOrMX 00beKTax Iyl OpraHu3alyu
TEXHOJIOTUYECKOTr0 IIpoliecca HEOOXOAUMO JUIUTENIBHO IOJJEPKUBATh 3aJaHHBIC
3HAUYCHUA pa3IMYHbIX (bl/l?;l/l‘leCKI/IX N MEXaHUYCCKUX MapaMETPOB UJIU USMCHATH UX
BO BpPEMEHU II0 ONpEACTICHHOMY 3aKoHy. BcreicTBue pa3iauyHBIX BHEIIHUX
BO3ACUCTBHM 3TH MapaMeTPhl MOTYT OTKJIOHATHCSA OT 3aaHHBIX. OmepaTrop A0KeH
CJIC/INTh U YIPABIATh STUMU NapaMeTpamu. OTaesnbHble (YHKIHH OTIepaTopa MOTYT
BBITIOJTHATH PA3JIMYHbIC aBTOMATHYECKHE TPHOOPHI. UTOOBI MOTHOCTHIO HCKIIIOYHTD
YeJoBeKa WU3 TIpoliecca YNpaBlCHWsS, CHCTEMa JOJDKHA OBITh 3aMKHYTOM.
CoBpeMeHHBIH 3Tal pa3BUTHS aBTOMATH3AIMM XapaKTEPHU3YETCsl 3HAYMTEIHHBIM
YCIOXKHEHHEM 3a7ad  aBTOMAaTHYECKOTO YNPaBICHUS: YBEJIMYCHHEM YHCIIA
pEerylIupyeMbIX NapaMeTpoB ¥  B3aUMOCBS3bI0O OOBEKTOB  pETYIMPOBAaHUS;
TIOBBIIIEHHEM TpeOyeMOi TOUYHOCTH PEryJMpPOBAaHUS, UX OBICTPOAEHCTBUS H T. .
Hapsmy C aBTOMAaTUYCCKUM IOJJACPKAHUEM IMapaMETPOB B 3aJlaHHBIX IIpEACIax
HEo0XoIuMa TakXKe 3aliTa YCTAHOBOK OT OIACHBIX PEKHUMOB.

3akniouenue. CoOBpeMEHHBIII YpPOBEHb MAIIMHOCTPOCHHS BO BCEM MHpeE
Tpe6yeT MPUHIUIIUAIIBHO HOBOTO MOAXO0Ja K IMPOCKTUPOBAHUIO U HU3TOTOBJICHUIO
HOBBIX MallIWH. HpI/IMeHeHI/Ie KOMHB}OTepHOﬁ TCXHUKH B TCXHOJOTIHYCCKUX
mporeccax IO3BOJISIET PE3KO COKPAaTUTh CPOKM CO3JAaHUS HOBBIX H3IEIMH M
MOBBICUTH  NPOM3BOAMTENBHOCT Tpyda. 1eM He MeHee, aBTOMaTh3alus
1esecooOpasHa JHIIb B TEX CIIydasix, KOI/la 9TO 9KOHOMHUYECKH 00OCHOBAHO, T. €.
pacxopbl, CBsI3aHHBIE C aBTOMATH3aLMEH, OKYTIAIOTCsl 3KOHOMHEH OT ee BHEIPEHHUSL.
Heo6xoaumo aBTOMaTH3MPOBATh MIPOLECCHl, HOPMAIBLHOE IPOTEKaHNE KOTOPBIX HE
MOXeT OBITH OOecre4eHO INPHU PYYHOM YIIPABICHUH: TOYHBIE TEXHOJOTMYECKHUE
MpoIIecchl, paboTa BO BPEAHOI MM B3PBIBOOIIACHOM cpee.
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KOMILJIEKCHAS OLIEHKA 3®®EKTUBHOCTU CUCTEMbI
3ABOJHEHMSI KAPBOHATHBIX KOJIJIEKTOPOB HA OCHOBE
IMPOKCHU-MOJEJIEN

AJIEHBKMWH J.A. (acnupanm)
Hayunwuii pyxogooumenv —Hacwvloyanun A.B.
Anvmemvesckuii 20cy0apcmeeHHblL He@OMAHOU UHCTNUMYM,
2. Anomemvwesck, Pecnyonuxa Tamapcman, PO

AkTtyanbHocTh Ilponecc 3aBOAHEHHUS TPEUIMHOBATHIX KOJUIEKTOPOB YacToO
cBsi3aH ¢ Hed((PEKTHBHBIM OXBAaTOM IUIACTA M BBICOKOI OOBOJHEHHOCTBIO 3a CUET
HaJIM4Ms €CTECTBEHHBIX TPEIIMH, TPEIIUH THAPOpa3phlBa U MCKYCCTBEHHBIX
TpemnH. AHaJIN3 CHUCTEMBl 3aBOAHCHMS TIIO3BOJIET BBISBUTH HPOOJICMHBIC
HAarHETATENbHbIE CKBAKUHBI C HEMPOU3BOAUTENBHON 3aKauKOH, OLEHUTh TEKYLIYIO
KOMIIEHCAIMIO MO JIEMEHTaM 3aBOJHEHHUs [1], ompenenuTs HalW4We MPOMBITBIX
KaHaJOB, KOTOpPBIE MOTYT IIPUBECTH K OICPEKAIOMEMy OOBOJHEHHIO U
HEe3(EKTUBHON HUPKYIALUHN 3aKauMBAEMOM BOJIBI, @ TAK)KE BBIIOIHHUTH OLICHKY
a¢dextuBHOCTH TpoBeaeHHBIX [ TM.

Heabr padoTbl — pa3paboTKa MOAX0/a, 3AKIIOYAIONIEIOCS B KOMIUIEKCHOM
orieHKe 3((PeKTUBHOCTH HATHETATEIHHOTO (POH/IAa CKBAKUH C IPUMEHEHHEM METO/1a
JUHUA Toka — Juia oueHkH Kgi., rpagukoB Xoyma — s NOATBEPIKICHHS
HETIPOM3BOAUTENbHON 3aKkauku U rpadukoB YUeHa — 1l YCTaHOBJIEHHs MPUYMH
O0OBOJHEHHS JOOBIBAIOIMX CKBAXMH C IEJBIO BBIABICHUSA, JIOKAJIU3AIUU
MpoOJIEMHBIX 30H C JaJbHEHIIel onTUMHU3aIel CHCTEMON 3aBOTHEHNS.

AHanu3 MOJTy4eHHBIX pe3yabTaToB MTO3BOJIMII Ha OCHOBE
THIPOAMHAMIYECKOW MOIEIH, IOCTPOCHHOU MeTonoM uHuH Toka (MJIT) oreHuTh
pacnpesieneHue 3aKauyky 1 T00BIYH 10 CKBaXXMHAM, BBISIBUTB IPOOJIEMHBIC 30HBI HA
ydacTke MecTopokaeHus. Ha 2-X ckBaXuMHax 3aIUIaHHpPOBATh IPOBEACHUE
UCCIIEI0OBAaHUI HAa T€PMETUYHOCTh, HA 4-X CKB&)XUH ONPEAEIUTh ONTHMAaJbHBIE
PEXKUMBI 3aKAUKH JUI1 HATHETATENNbHBIX CKBAYKUH.

3akaiouenue. [IprMeHeHHEe KOMIIIEKCHOTO IMOJIXO0/a MO3BOJIMIIO MO3BOJSET
HE TOJBKO ONpEeAETHTh JaTy U NPHUYHUHY BO3HHKHOBEHUS HENPOW3BOAMUTEIBHOU
3aKa4yKy, HO TAKKE JJaTh OLEHKY BbINOJHEHHBIM ['TM 1 onpenenurs KaHAXAaThl Ha
PUP. KommiexkcupoBaHue PEACTaBIEHHBIX METOIUK MOXKET HAMTH NIPUMEHEHUE B
MPOTPAMMHOM TPOXYKTE | €0J0ro-THAPOIUHAMUYECKOTO MOJAEIHpOBaHus -
Hasurarop.

Jlureparypa

1. HaceiOymmna A.B. Botikua Bagum ®armmosuu. K ompenenenuro nedura
TOPHU30HTAIILHOM CKBa)KMHBI HA YCTAHOBUBILEMCSI PEKHME B DJIEMEHTE 3aBOAHCHHUS/
A.B.Hacpi0ynmun, B.®. Boiikun. - I'eopecypesl, T.2, Ne 4 (63), 2015, C. 35-38.
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AHAJIN3 PABOTHBI ITIUTAIOINETO AIIITAPATA
U AJIATITEPA KOMBAMHA KBK-8060

AJIECHAY A.B. (cmyodenm ep. [4-51)
Hayunwuii pyxogooumens — [lunyyk B. B. (0.m.H. ooyenm)
Tomensvckuii cocyoapcmeennviii mexnudeckuti ynusepcumem um. I1. O. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AkTyanbHOcTh. COCTOSHHE U YPOBEHb Pa3BUTHSI )KUBOTHOBOJICTBA HAXOIATCA
B HEINOCPE/ICTBEHHON 3aBUCHUMOCTH OT O00ObeMa M KayecTBa 3aroTaBIMBACMBIX
KOPMOB. IIpounon KOPMOBOH 6aze HEO0OXO MBI COBPEMCHHBIE
BBICOKOIIPOM3BOAUTENIEHBIE KOPMOYOOPOUHBIEe KOMOAaWHbI 1 Iepe/IOBbIE TEXHOIOTHN
3aroTOBKU KOPMOB. VI3BECTHO, UTO NPH BBITOJIHEHUH KOPMOYOOPOYHBIM KOMOAHHOM
TexHonoruueckoro mpouecca a0 80 % 3aTpaT MOINHOCTH MPHUXOAWUTCA Ha
M3MEIbYAIOIIUN anmnapaTt. DHEProeMKOCTb IPOLECCA PE3aHHs HAIPSIMYIO 3aBUCHUT OT
IBYX TJHaBHBIX (DaKTOPOB: KOHCTPYKTHBHBIX OCOOCHHOCTEH pEXyIleH Iapsl,
COCTOSIHMS IIOCTYTAIOIIEH B 30HY Pe3aHMs PaCTUTENBHON MacChl X MOAIIMITHUKOBBIX
y3moB [1]. B cBowo ouepenp mocieHuil (akTop OIpenersieTcs IapaMeTpaMu
MeXaHu3Ma IOANPECCOBKU IUTAIOILIErO alnapara: 4YeM BbIE YIUIOTHEHUE
MOCTYNAKOUIEH Ha H3MEIbUEHUE PACTUTEIILHOM MacChbl M MEHbIE TOJILIKHA
[IEpEPE3aeMOro CJ10si, TEM MEHEE IHEPrOEMOK IIPOLIECC PE3aHusl.

Iear pabdoTbl — TMOHCK YCOBEPIUICHCTBOBAHMS THIPABIMYECKOTO TPHBOAA
MIMTAIOLIIETO armapaTa | afanTepoB IMyTeM MoAO0pa YKC/a BaJIbIIeB MUTAIOIIETO alapara.

AHAIU3 N0JIYy4YEeHHBIX pe3yJabTaToB. [TuTaromnye anmapaTsl BCEX COBPEMEHHBIX
KOPMOYOOPOUYHBIX KOMOAIfHOB COCTOSIT M3 HECKOJIBKUX BAJIBLIEB, KOTOPHIE YIUIOTHSIOT
CIIOM PAaCTUTENBHOM MAacChl, MOJABAEMBII OT aJanTepa K W3MeIbYarolleMy ammnapary.
Bee muTaromme anmapaTbl MMEIOT IHOJABHKHBIE BEPXHHE U HEMOABIDKHBIE HUKHHE
BaJIbLIbI, BPAIAIOIIUECS HABCTPEUY Apyr Apyry. Uucio BaabLEB MUTAIOLIETO annapara
BapbHUpYyeTCA OT YEThIpEX 0 HIeCTH. BepxHue Basblibl Yepe3 phlYa)KHO-NPYKUHHBIN
MEXAHU3M — MEXaHWU3M MOJMNPECCOBKH BalbLIEB — MPWKUMAIOTCS K HIKHUM,
obecrieurBast TeM caMbIM TpeOyeMoe YIUIOTHEHHE W TOJIIMHY PacTHTEIbHONW MacChl,
MOCTYTAOIIEH B M3MEJIbUArONHi anmapar. B o01ieM ciryyae MexaHn3M MOANPECCOBKU
YETHIPEXBAJILLIEBOTO MUTAIOLIETO allllapaTa COCTOUT U3 Pbluara, COCUHSOIIETIO 3aIHUI
BEPXHUH BaJIel] C paMOM NUTAIOLIETO aIlapara, U pbluara, COeIUHSIOUIEI0 BEPXHUE
MOABMKHBIE BanbIlpl. [loampeccoBriBaroniie Mpy»XUHBI (M0 ABE C KaXKIOW CTOPOHBI)
HUMEIOT HENOJBWKHBIC TOYKM KpEIUICHHA — HAa paMe I[UTAIOLIEro amnapara u
HOJBWKHBIC — HA PbIYare.

3akaouenne. TakuM o0pa3oM B XoJe aHanmu3a OBUIO BBIABJIEHO, YTO
YeThIPEXBAJBLIEBBIN MUTAIOIUK anmnapar odecrnednBaeT TpeOyemMoe yIUIOTHEHHE U
TOJIILUHY PACTUTEIBHOI MacChl.

Jlutepartypa

1. Bpy6unieBckuit B.b. [ToAmmnHUKY CKOJIBKEHHUSI HA COHOBE IPEBECUHBL: TPOCKTHPOAHUE

M B3anMo3aMmeHsieMocTb: mnocodue/ B.B.BpyOnesckuii, A.b.HeszopoBa, B.A.JloBrsuio.-
Benl'VT, 2001. 55 c.
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MOJAEPHU3AIUA YYEBHOI'O CTEHJA FESTO
C IPUMEHEHUEM MUKPOKOHTPOJIJIEPA ATMEGA

AHO®PUEB O. B. (cmyoenm ep. CV-11 I'TTY um. I1.0. Cyxozo)
Hayunwuii pyxosooumens — 3anonvckuii A.E. (npenodosamens-cmasicep)
Tomensvckuii cocyoapcmeennviti mexnudeckuti ynusepcumem um. I1. O. Cyxoeo,

2. F'omenw, Pecnybnuka Benapyco

AKTYaJbHOCTb. AKTYaJbHOCTh IaHHOH pPa0OTHI 3aKJIIOYaeTcsi B TOM, YTO
NPUMEHEHHE MHKPOKOHTpoJulepoB cepud ATmega mo3BOJISIET 3HAYUTEIHHO
pacumputh QyHKIMOHAN y4eOHOro 000pYZOBaHUs, PACIIUPUB BO3ZMOXKHOCTH VIS
HpOrpaMMHUPOBAHUsL, 3JI0KECHHBIE ITPOU3BOANUTEIIEM 000PY1OBAHHSI.

Heas paGorbl — MonepHH3aIMA KOMIUICKTa Yy4eOHOro 000pyIOBaHHUS
«Mexatponuka» ot komnaHuu FESTO c¢ wWcnonb3oBaHHeM B KauecTBe
YIPaBISAIONIETO YCTPOHCTBA §-OMTHOTO MUKPOKOHTpOUIepa cepunt ATmega-328P.

AHAJIU3 MOJy4YeHHBbIX pPe3yJbTaToB.

YcraHoBIEHO, 4TO CYIECTBYOIIee Mporpammuoe oobecneyenue Festo FluidSIM
UMeeT CJICOyIOIIN HEeTOCTaTOK: JUIs 3amycka IpOrpaMMBl  HEOOXOIUMO
HCIIOJIB30BaTh YCTAPEBIIYIO oneparuoHnyo cuctemy Windows XP.

st paboTel ¢ mporpaMMHbIM oOecrieueHneM Juisi ydeOHoro crenaa Festo c
UCIIOJIb30BAaHUEM HOBBIX OIEPALMOHHBIX CHCTEM HEOOXOAMMO HCIIOJIb30BaTh
BUPTYJIbHYIO MAIlIUHY.

beia pazpaboTaHa cxema CTpYKTypHasi pa3padaThlBaeMOro yCTpoiicTBa IJist
3aMeHbl CYIIECTBYIOIIEr0 KoHTpoiutepa Festo EasyPortMini D6EA (momyns
aHaNOro-II(POBOTO BBOA/BBIBO/IA) B YICOHOM CTCHJIE.

[IpoaHamu3upoBaHbl CYMIECTBYIOIINE MHKPOKOHTpPOIUIEphl cepun ATmega, B
pe3ynbTaTe B KauyecTBE TOJIOBHOTO YCTPOMCTBAa CHCTEMBI YIIPAaBICHHUS BBHIOpaH
MuKpokoHTposuiep ATmega-328P.

Paspabotan  amroputM  pabOTBI  MPOTPAMMHOTO  OOECHEUCHHS LIS
MOJICPHU3UPOBAHHOTO CTCHJIA.

3akiaouenue. B pamkxax paOoThl ObUT MPOBEACH aHAINU3 CYIIECTBYIOIIETO
NpOrpaMMHOT0 olecrieueHus Juisi yueOHoro obopynoBaHusi «MeXaTpoHHKa» OT
kommanuu Festo. [IpeioskeHo TeXHHUECKOe pellieHNe 1JIsi MOJIEPHH3aL UK CTEH/IOB,
KOTOpBIE PEIIAIOT CYIIECTBYIOLINE HEJOCTATKH Y4eOHOro 000py10BaHHS.
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VIIYUIIEHUE U3IOTOBJIEHUS TETAJIEA THUIIA «BAJIOB»
IYTEM 3AMEHBI CTAHKOB HA 4ITY

AHTUIIOB A.B. (cmydenm, ep. AII-41)
Hayunwuii pyxogooumenv — Cmacenxo /[.JI. (k.m.H., doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyaJabHOCTB. BerencTBre co3manus Bce 00Jiee MPOYHBIX M TEXHOJIOTHIHBIX
KOHCTPYKLMH y3JI0B U arperaToB B COBPEMEHHOM MAalIMHOCTPOECHUH MPOUCXOAUT
€CTECTBEHHOE CHIKEHHE METAIJIOEMKOCTH MPOAYKIMU U, KaK pe3yibTarT,
(hopMUpOBaHKE 3HAYUTEIILHOTO KJIACCA MAJIOKECTKUX JICTANICH: BAJIbI, OCH, XOJIOBBIC
BUHTHI, IIMHUHACIN CTaHKOB, T. 1. [loaTomy 3amaum pa3pabOTKH TEXHOJOTHIMA
M3TOTOBJIECHUS JETajlledl JaHHOTO Kiacca SBJSIIOTCS AaKTyaJbHBIMHU 3aJadyaMiu
COBPEMEHHOI0 MAalIMHOCTPOEHUS, a IOMCK PE3EPBOB MOBBILIEHUS TOYHOCTHU
00paboTKN ¥ ee MOCIeNyIIee COXpaHCHHE — aKTYalIbHOW Hay4YHOHW HpoOiIeMoit
TEXHOJOTMH MAIIMHOCTPOEHHUS.

Hesas pa6orbl — OCHOBHOI MpoOIIeMO TIPH M3TOTOBJICHUH JIeTalleli TaHHOTO
Kllacca, SIBISIETCS HalM4yhe B MaTepuaine JAeTald 3HAYUTEIbHOTO YPOBHS H
HEPAaBHOMEPHOT'O  paclpelielieHuss BHYTPEHHHX OCTaTOYHBIX  HaMNpsOKEHUH,
MOSIBJICHHE KOTOPHIX B 3HAYMTEIBHOH Mepe OOYCIIOBJICHO TEXHOJIOTHUCCKUMHU
npuuuHamMu. B pesynbraTe penakcalldyd JaHHBIX HANpsHKEHUH TPOUCXOAUT
KopobJeHue usaenuit. CynecTBYOIINE TEXHOIOTHYCSCKHIE MPOIIECChI U3TOTOBICHHUS
BaJIOB MUMEIOT, KaK MPaBUJIO, OUY€Hb OOJBIIIOE YHCIO TEXHOJOTHUECKHUX MEePEX0JI0B
CO CHATHEM TMPENeNbHO MHHHMHU3UPOBAHHBIX TMPHUITYCKOB ¥ 00s3aTeIbHBIM
MOCJIEIYIONINM BBIICP)KHBaHUEM JIETald B CBOOOMHOM cocTosHHA. OmHAM U3
CHOCOOOB TIOBBIMICHHSI JSKCIUTYaTallHOHHOW TOYHOCTH W3TOTOBJICHUS JeTajei
SIBJIIETCS. UCITOJIb30BaHKe cTaHKOB ¢ UIIY, 4To mo3BOIISICT HOBBICUTH HAJIE)KHOCTD,
MOBBICHTh CTa0MIBHOCTh CTPYKTYpPHI MaTepHalia U OCTATOYHBIX HAINpPsDKEHUH IO
JUIMHE JIeTalld, OOECIICYHTh IIOBBIIICHUE IPOM3BOIAUTEIHHOCTE 00pabOTKH B
HECKOJILKO Pa3 3a c4eT oOecreueHus CTabMIbHOCTH 00paboTKH.

AHAJIN3 MOJIYYEHHBIX Pe3yJabTaTOB. 3aMEHA CTAHKOB C PYYHBIM YIIPaBJICHUEM
Ha cradku ¢ YIIY, no3BoiseT 3HAUUTENIbHO COKPATUTh BCIIOMOTaTelIbHOE BpeMms,
ONTUMM3UPOBATh OMNEPAIMA TEXHOJOTHYECKOrO IMpOoIecca, 4YTO MPUBOJIUT K
SKOHOMHMH BpPEMEHU M CHIDKEHHIO Ce0ECTOMMOCTH TPOM3BOJICTBA. YKa3aHHBIC
MPEUMYIIECTBA JOCTUTAIOTCS OJIaroiaps TOMy, YTO HCIOJIb30BaHUE CTaHKOB ¢ UITY
MOSIBJISIETCS. BO3MOXXHOCTh aBTOMATH3alMK 3arpy3KU, BBITPY3KU U MEPEYCTAHOBKU
3arOTOBOK B Ipolecce OOpabOTKM TMOBEPXHOCTEH, a TakkKe MOSBISACTCS
BO3MOKHOCTbh aBTOMAaTU3allUU KOHTPOJISL.

3akiiouyenue. [IpousBess 3aMeHy CTAaHKOB C PYYHBIM YIPaBJI€HUE Ha CTAHKH C
UITY, Mbl DOOHMIHCH ONTHMH3AIMH TEXHOJOTH4ecKoro mpouecca. Cranku UITY
MO3BOJIUIIM TIPOU3BOJAUTH OOpabOTKy JaeTajedl C MUHHUMAIBHBIM KOJIHYECTBOM
MEPEYCTAHOBOK YTO TIOBBIIIAET TOYHOCTh 0OPAOOTKH U YMEHBIIAET MOTPEITHOCTH.
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KPUIITOI'PAOUYECKASA 3AIIUTA UHOOPMALINU .
KAK BAKHBIII CETMEHT KUBEPBE30ITACHOCTH IMPEANPAATHAN

ATAMBIPAZIOBA S1. (cmyoenmka 5-2o Kypca)
Aeaes A. — HayuHblll pyKOBOOUMENd
Tocyoapcmeennuiii snepeemuueckuii uncmumym Typxmenucmana, e.Mapot

Hudpossie nanapie 06padaTHIBAIOTCS M XPAHATCS Ha Pa3lIMUHBIX YCTPOMCTBAX,
MEPECHIIAIOTCS 110 JIOKAJIBHBIM CETAM U MO MHTEPHETY, NMEPEAaoTCs M0 KaHalaM
cBs3u. Ha aTux stamax nudposast vHGopManus ys3BUMa: MOXKET ObITh IPOYHTAHA,
MOAMEHEHAa WM YHHYTOXKEHA. TpeOyloTcs TEXHWYECKHE, OpraHW3allMOHHBIC WU
CTEIUAIbHBIE MEPHI 10 3aIUTe HH(POPMAIIHH.

TpeOyromiass 3amuTel  WHpOPMAIKMS BCTPEYACTCA BO BCEX  OOJACTSIX
YeJIOBEUCCKOM ACATCIbHOCTH: B KOMIIAHMAX W OpraHusanusiax, pa60Tanu1Hx C
roc3akKa3aMi, BO3MOXHBI K HCIOJIb30BAHUIO CBEICHUS, COJCPIKAlle TOCTalHy; B
Oou3Hece 00pabaThIBalOTCS pa3HOOOpa3Hble (ailibl OrPaHUYEHHOT'O JOCTYIIA:
¢uHaHCcOBas wmH(poOpManuMs, KIMEHTCKUE O0a3bl, JeJoBas IEepernucKa, ONUCAHUS
TEXHOJIOTHH 1 pa3pabOTOK; y PAMOBBIX I'PakAaH MMEETCs IpUBaTHAas HHPOpMAIUs
U TIepCOHAJIbHBIC MaHHBIE, B TOM 4YHCIE, HAXOJIIUECSs B PacCIOPSHKEHUN
paboToaaTesneii ¥ pa3TUUHBIX OpPraHU3aIUi.

[Ipocreifimme anropuTMsl BO3HUKIN B ApeBHHE BpeMeHa. K mpumepy, mudp
Lesaps. CyTb ero 3akiaodanach B TOM, 9TO OYKBBI B HCXOJHOM TEKCTE CABHIAIHCH
Ha OJIHYy IIO3UIMIO BIIEpE] COIJAaCHO JaTMHCKoMy andaBury. To ecth A
npespamanack B B, C — B D u 1. a. [Ipumep mpocreiiniero cooOiieHusi, KOTOpoe
3amM(poOBaHO € MOMOIIBIO TAKKX cHcTeM, — curHal «SOS». Ero MokHO nepenarts
kak «TPT», cmemast OykBBI c710Ba Ha OJIHY ITO3HMILIMIO BIIPABO (COTIIACHO ay(haBUTY).
Jns Bo3BpaneHus: B UICXOJHBIN BU JOCTATOYHO CHENATh TO K€ CaMO€, HO Telepb
CMECTUTh OYKBHI BiIeBO — mosryauM SOS.

ANTOPUTMBI IPUHSTO PA3JEIsATh Ha CJIeTyIONINe KaTerOpHH:

e CuMMeTpUYHBIE KPUOTOCHCTEMBL. JTO TOT CaMBIf METOA, KOrja I
mrppoBaHust ¥ Nemn(poBaHus UCIOIB3YETCS OJIMH KIIFOY.

e Acummerpuunsie. /s mmdpoBanus U Aemu(poBaHus HCIOIB3YIOTCS 1B
KITIF04a (OTKPBITHII U 3aKPBITHII).

e Xsm-¢pyHkunu. O6 3TOM CpeacTBe 3aIUTH HH(POPMAIH HAIIFCAaHO MEHBIIE
HCCIIEIOBaHMH, XOTs MMOJIb3YIOTCS UM YacTo. Hanpumep, 4ToOBI MOATBEPANTD
MOJIMHHOCTD UH(OPMAIIMK WIIK aBTOPCTBO COOOIIEHUS.

Kpunrorpadguyeckre MeTOABI HCHONB3YIOTCS M B KOMIUICKCHBIX CPEICTBAX
3amuThl — DLP-crcTeMax MpoMBIIIEHHBIX NPEANIPUSTHN U NPEANPUSTHH pabOTHI
KOTOPBIX CBSI3aHBI C BOOPY>KEHHBIMHU CHJIAMH.
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ONTUMM3AIIUS MPOEKTHBIX TPO®UJIEN
TI'OPU30HTAJIBHBIX CKBAKWH

BAMKOBCKMM .M. (acnupanm)
Hayunuwuii pykogooumenv — Hegzoposa A.B. (0.m.n., npogheccop)
Tomenscruil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AkTyanbHocTh. [locne mpoBeaeHus mociefHed cTaAuu MHOTOCTaJUHHOrO
ruapasindeckoro paspeisa mwiacta (MI'PII) mo rexuonoruu Plug&Perf, nis otmeia
npornnaHta W (pe3epoBaHMS KOMIIO3UTHBIX IAaKep-POOOK  HCIHOJIB3YeTCs
KOJNTIOOMHIOBasi YCTaHOBKa ¢ T'MOKOI HacocHO-kommpeccopHod Tpy6oit (I'HKT)
50,8x4 mM. B Hacrosmee Bpems TeXxHWYecKHd mpeaen mo 3¢ddexkTuBHON anmmHE
TOPH30HTAIIBHOTO y4acTKa OTPAHWYMBAETCA PACUETaMU, B CIEHUATU3UPOBAHHOM
MPOTPAaMMHOM OOECTIEYEeHHH, 10 JOBEICHHI0 HEOOXOIMMON OCEBOW HAarpy3kum Ha
paspymatomuii mHCTpyMeHT [HKT 50,8x4 MM B 0,3 xkH s ¢pesepoBaHus
HOCJIeIHEH KOMIIO3UTHON TTaKkep-poOKH, CITyCKaeMOH B CKBa)XXKHHY ITPH OCBOCHHHU
MIPII no Texuosoruu Plug&Perf.

Heab padoTsbl — yBenanueHnue 3GHeKTHBHON IJTMHBI TOPH30HTANIBLHOTO y4acTKa
CTBOJIa CKBQ)XUHBI 33 CUET MPOEKTUPOBaHHA NPOQUIS CKBAXHHBI, KOTOPBIA
MO3BOJIMT MHHHUMHU3UPOBaTh CUIbl compotuBieHus npu jBwkeHun ['HKT B
00casHOW KOJIOHHE M IO3BOJIUT JOBOAMTH JOCTaTOUHYIO OCEBYIO HArpy3Ky Ui
(dbpe3epoBaHus MOCHeIHEH MaKep-MpoOKH, MPH 0ojiee IIMHHOM TOPU30HTATBHOM
y4acTKe 10 MPOAYKTUBHOHN YaCTH.

AHAIU3 NOJy4eHHBIX Pe3yJbTaTOB.

YuuTeiBasg reoJ0rndeckre M TEXHUKO-TEXHOJIOTHYECKHE OTPAHUYEHUS, ITyTeM
MHOIOBAapHAaHTHBIX PAacdy€TOB IPOU3BEICHA KOJIUYECTBEHHAS OLEHKA BIIMSHUS
BBIOpaHHOW KOH(HIypalMy W MapaMeTpoB TPACKTOPHH HA 3(PGEKTUBHYIO UTHHY
TOPHU30HTANILHOTO ydyacTka. [Ipu 3ToM oOecrieunBaeTcsi MAKCHMAJIBHO BO3MOJKHAS
JUIMHA TOPU30HTANBHOIO Y4acTKa M0 NPOAYKTHBHBIM OTJIOKEHHSIM C YBEIMYEHUEM
k03¢ dunrenTa oxsara 1 K03OHUIKUEHT U3BIICYEHHS HEDTH.

Jnsa ckBaxkuasl Ne 441 Peuniikas mo onTUMH3HPOBAHHOMY HPOQIUII0 (AJTHHA
ropuzonTa 1322 m; 3a60# 3800 M) moydmsioch yBeNUUUTh d3PPEKTHBHYIO IITHHY
TOPU30HTAJIBHOTO y4acTKa Ha 72 MeTpa M COKpaTUTh OOIIYI0 NPOTSHKEHHOCTh
CTBOJAa CKBOXHWHBI Ha 50 MeTpoB, B OTIMYMM OT BapHaHTa Npodwid (IIrHA
ropuzonTa 1250 m; 3a60it 3850 M) 10 KOTOPOMY €CTh yTBEpXJICHHAs MPOCKTHAs
JIOKYMEHTAIUs HA CTPOUTENBCTBO CKBAKHHBI.

3akaouenne. TakuM o00pa3oM, NepBOOYEPENHOM 3ajaueii MPOBOAMMOTO
UCCIIEIOBaHMsA  SIBISIETCS  M3MEHEHHE  METOJOJOTMYECKOro  MoAxoja K
NPOEKTUPOBAHUIO  CIOXKHBIX IPOCTPAHCTBEHHO-UCKPUBJIEHHBIX CKBAaXHH C
NPOTSHKEHHBIM TOPU30HTAIBHEIM OKOHYaHUEM. [list uero TpedyeTcs aHalu3, HOUCK
B3aMMOCBS3€H M 3aBUCHMOCTEH MEXIy Mpo(dHiIeM CKBOXUHBI U MOTEPSIH OCEBOH
Harpy3ku nipu asmwkernd I'HKT B o6cagnoil konoHHe.
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INPUMEHEHHWE HCKYCCTBEHHOT'O HHTEJUVIEKTA
B DOHEPI'ETHKE

BAXTBISAPOB M.B. (cmydenm ep. 3V-4)
Hayunwvui pyxosooumens — Xanuaes 5.A. (cneyuanucm)
Tocyoapcmeennviii snepeemuyeckuil uncmumym Typkumenucmana,
2. Mapwi, Typxmenucman

AKTyaJbHOCTh. [IpyMeHEeHHe HCKYCCTBEHHOTO HWHTEIUIEKTa B OJHEPreTHKE
CTaHOBUTCSl Bce Ooiiee aKTyalbHBIM. MICKYCCTBEHHBIH MHTEIIEKT MOXET ITOMOYb
HOBBICUTH  3(Q(EKTUBHOCTh W  HAJEKHOCTh  DHEPIETUUECKHX  CHUCTEM,
ONTHMU3UPOBATh paclpeelicHne U NOTpeOJIeHHe SHEepruu, a TaKKe YIydIInTbh
NPOTHO3MPOBAaHWE W YIIpaBIE€HHE 3arpy3kod osHeprocereil. Kpome Toro,
UCKYCCTBEHHBII HWHTENJIEKT MOJXKET WIpaTh KIIOYEBYIO pOJNb B HHTETPAlUU
BO300OHOBIISIEMBIX HCTOYHUKOB 3HEPTHH B SHEPTETHIECKYIO CHCTEMY, UTO SBIISIETCS
B)XHBIM II1aroM B 60pb0e C N3MEHEHHEM KITMAaTa.

Ieapr padoTbl — MPUMEHEHNE MCKYCCTBEHHOTO HHTEIUIEKTa B JHEpreTuke. B
JaHHOH paboTe MBI HCCIIEAYEM BO3MOXKHOCTH IIPUMEHEHHS HMCKYCCTBEHHOTO
MHTEJUIEKTa B DHEPreTHUKE. DTOT MOAXOZ MOMOTraeT ONTUMH3UPOBATH MPOIIECCHI,
NOBBIIAET A(PQPEKTUBHOCTh U HAJAEKHOCTH pabOTHl DIHEPrOCHCTEM, a TaKXKe
CIOCOOCTBYET IepexoJy K YCTOWYMBBIM HCTOYHHMKaM OJHepruu. Mbl Oyaem
paccMmarpuBarh pa3iMyHbIC aCHEKTHI HCIOJIBb30BaHUS NCKYCCTBEHHOTO WHTEIICKTA
B JHEpreTHKe, BKJIIOYas MPOTHO3UPOBaHHE MOTPEOHOCTH B JHEPIUH, HOAICPIKKY
NPUHATUS PELICHHH B YIPaBJICHWH HSHEPrOCUCTEMaMH U aHAJU3 JAHHBIX O
MOTPEOICHUH SHEPTHH.

OnuuM 13 HanOoslee TIepCIeKTHBHBIX HAalpaBieHUH sBisiercst npuMenenune VI
JUISL CO3aHMs MHTEIUIEKTYalbHBIX HHEPreTHUECKHX CeTeH WM TaK Ha3bIBaeMbIX
"yMHBIX ceTei". DTH CeTH MOT'YT aBTOMAaTUYECKHU a/IallTUPOBATHCS K U3BMEHEHUSIM B
MOTPEOJICHUN U TPOU3BOJICTBE SHEPTHHU, YTO oOecreunBaeT Oojee 3PQPEeKTHBHOE
HCIIOJIb30BaHHUE PECYPCOB M YMEHBIIAET BEPOSITHOCTH COOEB.

3akiouenue. [IpuMeHeHNEe HCKYCCTBEHHOTO MHTEIUIEKTa B SHEPreTHKE UMEET
OTPOMHBII IOTEHIIUAIL.

[Ipumenenne MU B sHEpreTrke UMEET ClENYIOLIE IPEUMYIIECTBA:

e ViyulieHHe HaJeKHOCTH M yCTOMYMBOCTH dHeprocHaOxenus: MU moxer
MOMOYb OMeparopaM 3SHEProCUCTEM OBbICTpee BBISBISATH U YCTPAHSTH
npoOJIEeMbI, YTO MOXKET IPUBECTH K CHIDKCHHIO PHCKAa BO3HHKHOBEHHS
aBapyil ¥ epEPBHIBOB B 3JICKTPOCHAOKEHNH.

e [loBbimenue > dekTuBHOCTH paboTh obopynoBanus: MU moxer momoub
orepaTopaM 3HEProCHCTEM ONTHMH3UPOBATH PabOTy 00OpYNOBaHMS, YTO
MOXET IIPUBECTH K CHIDKEHHIO 3aTpaT Ha NPOW3BOJCTBO M Hepeaady
3NEKTPOIHEPTHH.
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MPPT-KOHTPOJLJIEP JIJIsI COJTHEYHBIX ITAHEJIEA

BOPEUIKA J.A. (cmyodenm, ep. [13-21)
Hayunwuii pyxosooumens — 3anonvckuii A.E. (npenodosamens-cmasicep)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Benapyco

AKTYaJbHOCTb. AKTYaJbHOCTh JaHHOM TeMBI 00ycJIOBIEeHa HEOOXOIUMOCTBIO
NOBBIIEHNS 3((GEKTUBHOCTH COJHEYHBIX OJHEPreTHYECKUX CHCTEM, a TaKkKe
YBEIMYECHHUEM CIIPOCca Ha aJbTEPHATHBHBIC HCTOYHNUKH 3Hepruu. PazpaboTka Oonee
3¢ ¢dexTuBHBIX U HanekHBIX MPPT-koHTpOIIepoB MeeT OoJbIIOe 3HAYCHHUE AJIS
pa3BUTHUSL COJHEYHOW JHEPreTUKH M €€ INPUMEHEHHs B Pa3IMYHBIX O00JIACTsX,
BKJIIOYAst JKHJIBIC JOMA, KOMMEPYECKHE 3/1aHMs, IPOMBIIIICHHBIE MPEIIPUIATHSI 1
Ja’ke KOCMHUYECKHE araparsbl.

Leab padoThl — U3yueHHEe NPUHIUIIOB Pa0OTHI COJHEYHBIX MaHeNei 1 mporecca
TeHEepaIMy 3JIEKTPOIHEPTHU U3 COJIHEYHOTO M3Iy4YeHUs; n3yueHue padorst MPPT-
KOHTPOJUIEPOB M HX pPOJIb B ONTHMH3ALUH pPaOOTBl COJHEYHBIX CHCTEM;
HCCIIeIOBaHUE pa3IUYHbIX anroputMoB MPPT u BeIOOp onTHMalbHOTO MOAXOJA
JUIA PELICHUS 3aJa4yd;, pa3paboTKa M HMHUTAIMOHHOE MojenupoBanne MPPT-
KOHTPOJUIEpA C  MWCIOJB30BAHHEM BBIODAHHOTO  alrOpUTMa; IIPOBEICHHE
9KCIIEPUMEHTOB Ha PEaJIbHOM COJHEYHOW IMaHEeTN W CPaBHCHHE PE3YNbTaToB C
UMHUTAIMOHHBIM ~ MOJEIUPOBAaHMEM; aHAIW3 pPE3ylIbTaTOB U  BBIBOABI O
s dexTuBHOCTH pazpadboTanHoro MPPT-koHTposUIEpa.

AHalM3  NOJY4YeHHBIX  pe3yabTaToB.  PaspabarpiBaemas  cucrema
OTCIC)KUBAHMSI MAKCHMAaJIbHOW BBIXOJHOM MOINHOCTU COJIHEYHBIX IaHEJIEH
MO3BOJIMT YBEIHYUTh OOBEM BBIPAOATHIBAEMOM 3JIEKTPOIHEPTHH HA COJHEUHOU
9JIEKTPOCTAHINH, YTO B CBOIO OYEpEelb OKAXKET IOJOXHUTEIbHOE BIMSHHUE HA
TOIUIMBHO-3HEPTETHYECKYIO CUCTEMY U 3KOJIOTHIO.

3akaouenue. MPPT-koHTpo/iep Hs COJNHEYHBIX TaHENed  SBIsSETCS
HEOTHEMJIEMOH YacCThIO COBPEMEHHBIX COJHEYHBIX JHEpreTHiyeckux cucreM. OH
BBINIOJIHACT BAXHYI0 (YHKIMIO ONTHMHU3alMU pabOTHl COJHEYHBIX TaHEJeH,
yBennuuBas 3¢dextuBHOCTE MX paborel. MPPT-koHTposnep pabotaer myrem
MOCTOSIHHOTO ~ OTCIIC)KMBAaHUS MAaKCHMAaJbHOH MOIIHOCTH, KOTOPYIO MOJKHO
HOIY4YUTh OT COJIHEYHBIX MaHeled B TEKyIUX YcnoBusx. bmaromaps MPPT-
KOHTPOJIIEPY, COIHEYHBIE TTAaHEIN MOTYT MAaKCHMAaJIbHO HCIOIB30BATh JOCTYITHYIO
COJIHEYHYIO SHEPTHIO M 3HAYUTENHHO ITOBBICUTH OOMIYIO 3 PEKTUBHOCTH CHCTEMBI.
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NOBBIINEHUE 3OPEKTUBHOCTHU ITPOBETEHMSI I'PIT
3A CHET BHEJPEHUSI HOBBIX TEXHOJIOI'MH:
PLUG&PERF U ZIPPER I'PI1

BOYAPOB H.B. (cmyoeum, ep. HP-41)
Hayunwuii pykogooumenv — Abpamosuy O.K. (cm. npenooasamerns)
Tomensckuil 2ocyoapcmeennsviti mexnuyeckuil yuusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

AKTyalbHOCTB. 3a [OCJeHIE HECKOJIBKO JIET THPaBIMYECKHH pa3phIB IIacTa
(I'PII) cram OCHOBHBIM METOJOM HHTCHCHU(]UKaNUW NpUTOKa B PecmyOuuke
Benapyce. B Hacrosmiee Bpemst 3(h)(eKTHBHOCTh pa3pabOTKH MECTOPOXKICHUH C
TPYAHOM3BIEKaEMBIMU 3aIlaCaMU YIJIEBOJOPOJOB HEMOCPEICTBEHHO CBSA3aHA C
pa3BUTHEM TEXHOJOTMH TOPH30HTAIBHOTO OypeHHss M MHOTOCTaJHHHOTO
runpopaspseiBa wiacta (MIPIT). HeoOxoanMocTs CHIKEHUS 3aTpat Ha MPOBEICHUE
I'PII nyTem BHEAPEHUS HOBBIX TEXHOJIOTMH SIBISIETCS] OJHOM U3 BaKHEMIIMX 3a/1a4
npH pa3paboTke 3aleKel ¢ HeTpaJUINOHHBIMU KOJUIEKTOPaMH.

Heas paGorel — 0030p cmocoboB omruMmm3anmu mporeccoB ['PII Ha
Oenopycckux HE(TSHBIX MECTOPOXKICHHSIX c LEIbI0 CHUKECHHUSI
MPOJODKUTENLHOCTH U 3aTpaT Ha MIPOBEJCHNE MEPONPHUATHIA 10 WHTEHCHU puKauu
JOOBIYM U MOBBILICHNS] He(PTEOTJauH TIACTOB.

AHaJIN3 TOJY4YeHHBIX pe3yJabTaToB. Jlnsd yBeianueHus 3PQEeKTHBHOCTH M
CHI)KEHUM BPEMEHHBIX M JCHEXHBIX 3arpar npu npoBenenuu ['PI1 Ha oObexTax
HeTpaguuuoHHOro koijuiekropa I-III mauku MmexcoseBod 3anexu Peuunkoro
MectopoxaeHus npuMmesroT Mmerox MIPIT o rexnomnoruu Plug&Perf. OcHOBHBIM
MPEUMYIIECTBOM JaHHOMW TEXHOJOTMM SIBISIETCS TO, 4TO Bech mnpouecc MIPII
BBITIOJTHACTCS. UCKIJIIOYHUTENBHO C MPUMEHEHHeM reodu3ndeckoil mapTuu u ¢iora
I'PIT1 6e3 mpusneuenus Opuramgel KPC mns semonsaenus CIIO. Tem campiM B
JECATKH Pa3 COKpAIIaeTCsl MPOAOJIKUTEIBHOCTh BBINOIHEHHUS MPOCTPEIOYHO-
B3PBIBHBIX pabOT M OTCeYeHHE paHee 00pabOTaHHBIX MHTEPBAJIOB.

Emte omHO#W mepcrieKTuBHOW TexHomoruil sisercs Zipper T'PII, koropas
3aKJIFOYaeTCsl B MPOBEJACHUH OIEpaldi OJHOBPEMEHHO JIMOO MOCJe0BaTeIbHO B
JIByX TOPH3OHTANbHBIX CTBOJIAX CKBa)KHWH, KOTOPBIE PACHOJIOXKEHBI MapauIeNbHO
apyr apyry. Takum oOpazom wuckirouaercst npocroi ¢uiora I'PIT B oxunmanum
MOJTOTOBKH CIIEAYIOIEeH 30HbI BO3IEHCTBUS. JIOCTUTHYTa CHHXPOHU3AIHS PaOOTHI
nByx Opurax KPC u ¢nora I'PI1 — onna Opurama Bemonnsier I'PIT Ha nepBoit
CKBa)KHHE, BTOpasi OpUrasia roTOBUT BTOPYIO CKBaXHHY K cireayroniemy atamy I'PIT.
Takoll koHBeHepHbI moAxoA mo3Bodwsl cokparuth wukia [PII, uro maer
3HAYUTEIBHBIN MTOJI0XKUTEIbHBIH SKOHOMUYECKUH 3P PeKT.

3akaodyenue. IInaHoMepHOE COBMECTHOE Pa3BUTHUE  BBINICYKa3aHHBIX
HaIpaBJIeHUH MOXeT JaTh Oojiee 0OOCHOBAHHBIN MOIXOJ K OCBOCHHUIO CKBA)XKHUH
metoaoM Plug&Perf MI'PII. Tonbko Takue Beicoko3ddexTrBHbIe TexHOMOrnu I P11
MO3BOJSIIOT ~ BECTH  DKOHOMHYECKH  BBITOAHYIO  J00bMy  HedptH w3
HU3KOIPOHUIIAEMBIX KOJUIEKTOPOB.
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MATEPHUAJIBI U XUMHWYECKHUE PEATEHTHBI J1JIA
INPUT'OTOBJIEHUS H OBPABOTKHU TAMIIOHA’KHBIX PACTBOPOB

BYI'PUMOB A.A. (cmydenm ep. HP-31)
Hayunwvui pyxogooumens — Ameunosckas T.B. (cm. npenodasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuka Benapyco

AKTyadabHOCTB. [[eMeHTUpOBaHUE SBISCTCS OMHOW W3 CIIOXKHBIX M Hambojee
OTBETCTBEHHBIX OINEpaluii B TEXHOJIOTMYECKOM LIMKJIE CTPOUTEIBCTBA CKBAXKHUH.
KauecTBo 1IeMeHTa 3aBUCHUT OT YCJIOBUHM ero nepeBo3ku [1], koTopoe BiuseT Ha
[IOyYEHHE HY>KHOTO COCTaBa TaMIIOHAXHOro marepuana. Hemoaxopsmas nis
CKB)KMHBI LIEMEHTALMS] MOXKET MPUBECTH K OCJIOKHEHUSIM U aBAPUSIM.

Heas pabdoThl — aHAN3 W KIACCU(PHUKAIHSA CYIICCTBYIOUINX MAaTEpUAIIOB U
XIMHYECKIX pPEareHTOB Ui TPUTOTOBJICHHS M O0OpabOTKH TaMIIOHa>KHBIX
PacTBOpOB.

Pesyabrarsl ucciegoBanuid. V3BECTHO, YTO M3 TaMIOHAXHBIX LIEMEHTOB
TOTOBATCS TaMIIOHAXKHBIE PACTBOPBI M HACThl JUIsl LEMEHTHUPOBAHUSI CKBAXKHUH C
LENBI0 PAa300IICHHS TUTACTOB JPYT OT APYyra u ap. i JOCTHKESHHUS OCTaBICHHBIX
3a1a4, moAOOp MaTrepuaia MPOUCXOAMUT MO MapaMeTpaM IEMEHTHOTO pacTBOpa
(kaMH$1), KOTOpBIE 3aBUCAT OT €r0 BUIA, KUIKOCTH 3aTBOPEHHS, BOJIOTBEPIOTO
OTHOUICHUS, YCJIOBUH TBEPACHHUS U PETYIHPYIOTCS T00aBKaMU-YCKOPUTEISIMH H
3aMCHUTESIMM  CXBaThIBaHHUS, OOJICrYarOIMMHU  J00aBKaMH, pearcHTaMu-
miactudukatopamu u ap. [lo BENIECTBEHHOMY COCTaBYy TaMIIOHA)KHBIE IIEMEHTBI
paszgensercs Ha CICOyIOIIUe TPYIIbBI: MOPTIAHAIEMEHTH 0e3 100aBoK (Kpome
TUICA), TOPTIAHIAIEMEHT C MHUHEpalbHBIMH 1Ho0aBkamu He Oomee 20%,
MOPTIAHIIEMEHTHl CO CHenuanbHBIMU go0aBkaMu 20-80%, IIEMEHTHI Ha OCHOBE
TJIMHO3EMHUCTOTO KJIMHKEpa, OC3KIMHKEPHBIE MeMEeHTH.. OCHOBHBIM CpPEICTBOM
pETyIUpOBaHUs CBOMCTB OYpPOBBIX PacTBOPOB (BS3KOCTh, BENMYHMHA (MIIBTPALINH,
IUIOTHOCTh, CTAaTHYECKOE HANpsDKEHUE CIBUTA M Jp.) SBISETCI XUMHOYecKas
00paboTKa MX C MOMOIIBIO PA3TNYHBIX PEareHTOB.

3akmoyenue. Takum 00pa3om, IEPBOOUEPEIHOI 3a1a4eii Mo00pa MaTEPUAIOB
JUISl TIPUTOTOBJIEHUSI TAMITIOHAXHOTO PAcTBOpA SIBJISETCS BBIACICHUE OCIIOKHEHUMN
CKB)XUHBI. 3HaHHWE OCHOB (PH3UKO-XUMHUYECKUX MPOIECCOB, MPOUCXOMISIINUX B
pacTBopax, oOpabaThiBaéMBIX pa3IMYHBIMH pEareéHTaMH, BO3JIEHCTBUS ITHUX
pEareHTOB Ha pacTBOPBI, CTEHKM CKBaXXMHBI M IUIACTHI, a TaKXE€ MacTepCTBO U
YMEHHUE YIIPABIATH CIOXKHBIM OYPOBBIM U [IEMEHTHPOBOYHBIM O0OpPYIOBAHHUEM —
3aJI0T YCIEUTHOTO MTPOBEACHUS ONEpaLUi.

JlutepaTtypa

1. Cenpko B.U. OrneHka Bo3/ieiicTBHS HEPEBO3UMBIX CHITYyYHX IPY30B Ha Ky30Ba BArOHOB/
B.1.Cenbko, A.B.Ilytsto. - BicHuk [IHIIpONETPOBCHKOrO HAI[IOHATLHOTO YHIBEPCHTETY
3aTI3HUYHOTO TPAHCTIOPTY iM. akaxemika B. Jlazapsma.- 2009. Ne 30. - C.214-222.
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JIABEPHBIE TEXHOJIOI'MX B COBPEMEHHOM INPOU3BOJICTBE

BBIKOBCKHWM A.A. (cmyoenm 2p. AII-31)
Hayunwuii pyxogooumenv — Cumarnosuy H.M. (accucmenm)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Benapyco

AKTyanbHOCTB. Jlazepsl HalulM MIMPOKOE NPHUMEHEHHUE, U, B YaCTHOCTH,
UCTIOJIb3YIOTCS B TPOMBIIUICHHOCTH JUTS Pa3JIMYHbBIX BUIOB 00PaOOTKH MaTepHaoB:
METaJUIOB, OETOHA, CTEKJIa, TKAHEH, KOXKH U T.II.

Leap padoThl — aHAIU3 MEPCIEKTHBHBIX OOJIACTEl NMPUMEHEHUS J1a3ePHBIX
TEXHOJIOTUH.

AHAIU3 MOJYYEeHHBIX Pe3yJbTaToB. JIazepHbIE TEXHOJIOTUYECKHE MPOLECCH
MOJKHO YCJIOBHO Pa3JeNIUTh Ha Ba BUMA, TIEPBBIN U3 HUX UCIIOJIB3YET BO3MOXKHOCTD
Ype3BBIYAHO TOHKOH (DOKYCHPOBKM JIa3€pHOTO JIyda W TOYHOTO JIO3MPOBAHMUS
SHEPTUM Kak B UMITYyJIbCHOM, TaK M B HENPEPHIBHOM pexnmMe. OCHOBHas 001acTh
NPUMEHEHUSI MAJIOMOIIHBIX MMITYJbCHBIX Ja3€pOB CBS3aHA C PE3KOH U CBAPKOU
MUHHMATIOPHBIX ~ J€Tallell B  MHUKPODIEKTPOHMKE W  DIEKTPOBAKYyMHOU
MPOMBIIIJICHHOCTH.

JanbHeimmii mporpecc B CyOMUKPOHHOU JMTOrpaduu CBsI3aH ¢ MPUMEHEHHEM
B KayecTBE OKCIOHUPYIOIIETO MCTOYHMKA CBETa MSITKOI'O PEHTITC€HOBCKOIO
W3JTy4EHUS U3 MJIa3Mbl, CO37aBaeMOM JIa3epHbIM JIyIOM.

Bropoii BuI J1a3epHON TEXHOJOTMM OCHOBAaH Ha IIPUMEHEHUHU JA3€pOB C
0omBIION cpeHet MONTHOCTHIO: OT 1KBT 1 BhIIIE.

IIpu nasepHON cBapke METalNIOB JOCTUTAeTCs BBICOKOE KAadyeCTBO IIBAa M HE
TpeOyeTcsl MpUMEHEHHE BaKyyMHBIX KaMep, KaK IpU 3JIeKTPOHHOIYYEBOH CBapKe.

Tak, CKOpPOCTh Ja3epHON CBapKH CTaJbHBIX JHMCTOB TOJIIMHOM 14 MKM
nmocruraeT 100m/9 pu pacxone saekrposHeprun 10 kB1/4.

JlazepHas cBapka C TIIyOOKHM IIPOIUIABJICHUEM TIO3BOJISIET CBApPUBATH METAIIIBI
¢ 0OJBIION CKOPOCTHIO TP MHHHUMAaJIbHOM TEIUIOBOM BO3/EHCTBHH Ha Marepual,
IIPUIETAIOIKN K 30HE pacIulaBa.

[TpuHIMNIHaNbHOM 0COOEHHOCTBIO Ja3epHOI0 HMCTOYHHKA HarpeBa SBISETCS
BBICOKasl CTENEeHb KOHIIEHTPALMH JHEpPruH, oOecleunBaronias CBapKy Ha
MOBBIMIEHHBIX CKOpOCTsAX. TakuM o00pa3oMm, Ja3epHBIl Mporecc YIydmiaer
CBapHMBAaEMOCTh METAJUIOB, TO €CTh JIOCTUTAETCS IIONYyYeHHS KadeCTBECHHBIX
CBapHBIX COEJUHEHUI U3 KOHCTPYKIMOHHBIX MAaTEPUajoB, IJIOXO CBAapPHBAEMBIX
JyTOBBIMHM UCTOYHUKAMU TEIUIOTHI.

3akaouenne. Crenuduyeckue 0coOEHHOCTH TIpoliecca JIa3epHOH CBapKw,
3aKJII0YAIOIIIECs B BHICOKOM CTENEHH KOHIEHTPALUU 3HEPTUH, BEICOKOM CKOPOCTH
KpHCTaIU3allud MeTajula IIBa, 3TO CYLHIECTBEHHO PACHIUPSIET TEXHOJIOIMYECKUE
BO3MOJKHOCTH TIpoliecca Ja3epHoi 00paboTKy.
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TEXHOJIOI'USA YBEJINYEHUSA ITPOAYKTUBHOCTHU
CKBAKWH ITYTEM BYPEHMS U3 CYIIECTBYIOHMIEN
IKCIIJIYATAIIMOHHOM KOJIOHHBI HOBOT'O T'OPU30HTAJILHOT'O
CTBOJIA HA 3AJIEKA CBEPXBS3KOM HE®TH

BAJIEEBA JI.C. (cmyoenm 2p.73-11)
Hayunwuii pyxosooumenv — Jlymgpynnun A.A. (x.m.H.)
Anvmembegckuil 20Cy0apcmeeHHbLL He@MAHOU UHCIUMYM,
2. Anomemvwesck, Pecnyonuxa Tamapcman

AkTyajdbpHOCTb. B paboTre paccMmarpuBaeTcs ONBIT pa3paldOTKH 3anexei
CBEPXBSI3KOM He(BTH ¢ MPUMEHEHHEM TEXHOJOTMH MaporpaBHTAlMOHHOTO
IpennpoBaHus. Kak onumH n3 crmocoOOB BbIBOAA CKBKUH U3 Oe3IeHCTBHA
IPE/ICTABICHO HOBOE pEIIeHNE — OypeHHEe HOBOI CKBa)XKMHBI U3 3KCILTyaTallHOHHOH
KOJIOHHBI CYIIECTBYIOIIEH CKBaXKHMHBI, TIO3BOJIIONIEE ONTUMHU3NPOBATE 3aTPAThI 3a
CUeT OTKaza OT OypeHHs HOBOH CKBaXHHBL. IlokaszaHa 3((eKTHBHOCTH U
aKTyaJbHOCTh JAHHOW TEXHOJIOTMM KaK METOAa 3ape3Ku OOKOBBIX CTBOJIOB Ha
MO3JTHUX CTaAMAX Pa3pabOTKH.

Hear paGorbl — u3yuyeHHE CTaAuil WHTEHCUBHOTO  pa30OypUBaHUs
ropuzoHTanbHbIMU ckBaxknHamMu (SAGD) 3anexeit CBH u BBoga B pa3zpaboTky
JAHHBIX CKB&)XHH, BBIIBICHHE CIydaeB Pa3MELICHUS T'OPU30HTAIbHBIX CKBA)XUH B
HEepeHTa0eNbHBIX Te0JIOTHYECKUX YCIOBUAX. [ ycloBMH, Korma XUMHYECKHMHU
MeTOJaMHU HEBO3MOXKHO «PEaHMMHPOBATh» TaKUE CKBAXKHHBI, pa3paboTaHa
TEXHOJIOTUsI OypeHHss OOKOBBIX CTBOJIOB, KOTOpas CIIOCOOCTBYET YBEIHMUYEHHUIO
CTEIeHHU BBIPAOOTKH 3a11acoB CBEPXBSI3KON HEPTH.

AHaJIN3 NOJYYeHHBIX PpPe3yJbTaTOB IIpEIUIaracT BbIICICHHE CIEAYIONINX
ACTIEKTOB: ObLTa MpoOypeHa Tapa TOPU3OHTANBHBIX CKBaXHH NeNe *17, *18 Ha
zanexu CBH. Pe3synbraTsl reodusndeckoro ncciaejoBaHus MOKa3alid, YTO OOJIbIIast
4acTh 0o0bIBaromel ckBaxnHbl (55%) Obl1a MpoOypeHa B INIMHUCTOM IIPOILIACTKE
necyaHod mauku. Jlns  yBeNMUYeHMS NPHEMHCTOCTH  Oblla  IpOBeeHa
OonpiieoObeMHass KHUCIOTHasE oOpaboTka, HO OHA He Jaja MOJIOKHUTEIHLHOTO
pesynbrata. Ha stane skcruryatanuu HaOMo1ancst HU3KUK Ae0uT mo xuakocty (10
T/cyT) 1 o HedtH (3 T/CYT), OTCYTCTBOBajIa TEPMOTHIPOJMHAMHUYECKAs CBSI3b C
BEpPXHEU HArHETAaTEIbHON CKBaKUHOM, BCIIEACTBUE YeT0 ObLIO MPUHSTO PEIICHUE O
mepeBojie CKBAXMHBI B OesneicTByromuii ¢gora. Ilocme »Toro mis BeBOZa
CKBOXUHBI M3 0Oe3lecTBHA OBUIO MpPEAJIOKEHO NPOU3BECTH OypeHHe HOBOTO
TOPH30HTAIILHOTO CTBOJIA C HECKOJIBKUMH OTBETBICHUSMU.

B pesynpTare mpoBenEHHBIX MEPONPUSATHH yBEIUUMIACh MPUEMHCTOCTh IO
napy c 22 no 85 1/cyr. Texymuii 7eOHT 10 XKHUIKOCTH cocTaBwi 78 T/cyT, o HedTH
—27 1/cyT.

3akaouenne. TakuM 00pa3oM, CKBaKHMHY, NPOOYPEHHYIO B YXYIIICHHBIX
YCIOBHAX, @ MMEHHO B CIa0OTPOHWIIAEMOM, TIMHHCTOM HHTEPBaje, yJIAIoCh
PEaHNMHUPOBATH U MTOTYYUTH YKOHOMIYECKH 3((HeKTUBHBIN 1eOUT He(TH.
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NHHOBAIIMOHHOE PABBUTUE MATEPUAJIOB
MAIMMWHOCTPOUTEJIBHOI'O KOMIIEKCA

BACWMJIBEB 0. E. (cmyoenm, ep. AII-31)
Hayunuuii pyxogooumenv — Axynosa E. M. (cm. npenodasameins)
Tomensckuil 2ocyoapcmeennviti mexnuyeckutl ynusepcumem um. I1. O. Cyxozo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYyaJbHOCTb: B TEUCHHE JCCATWICTHH CIEUUAIMCTHl B 00JacTu
TEXHHYECKOTO IPOCKTUPOBAHMS BOJIHYIOTCS O BO3MOXHOCTH CO3JIaHHS HOBOT'O
Mmarepuana, KOTOpHIH OyzxeT oOJiaiaTh HEBEPOATHOH NPOYHOCTBIO  NPH
MHHUMAaJIBHOM Bece. BBICOKHE 1MoKa3aTeny MPOYHOCTH M JIETKOCTH KOHCTPYKIMH -
3TO KJIIOYEBBIE (HaKTOpPBI, KOTOPHIC JENaf0T TPAHCIOPTHBIC CPEACTBA B 3THX
OTpPAaCIIIX 3KOHOMHYECKH BBITOIHBIMH, SKOJIOTHIECKH 0€30MaCHBIMY, HAIECKHBIMU.

Leanb padoThl — 3TO M3yYeHHE HOBBIX MATEPHAJIOB B MAIIMHOCTPOCHUH, MX
npenMyniecTBa. Kak HoBBICHTE KauecTBO M MPOU3BOAUTENLHOCTD U3/IEIIHH, a TAKKe
CHH3UTb 3aTPaThl Ha UX IPOU3BOJICTBO.

AHAJIN3 TOJIYYeHHBIX Ppe3yJbTaTOB: COBPEMEHHOE MAIIMHOCTPOCHHE
HETIPEPHIBHO PAa3BHBACTCS, U OJHUM M3 CAMBIX Ba)KHBIX ACIIEKTOB 3TOI'0 Pa3BUTHUS
SBJISIETCS W3y4YeHHWE M NPUMEHEHHE HOBBIX MarepuasioB. B Hacrosiiee Bpewms,
Onaromapst TEpelOBBIM TEXHOJIOTHSM, HaM CTAHOBSTCS JIOCTYIIHBI HOBBIE
Marepuaibl, KOTOpPbIE MMEIOT psii npeuMyniecTB. HoBble MaTepuansl 00ianaior
BBICOKOH IPOYHOCTBIO, YCTOWYMBOCTBIO K KOPPO3WH, IKAPOMPOYHOCTHIO U
JKAPOCTOMKOCTBIO W JPYrMMU BaXKHBIMH (U3MYECKMMH W MEXaHHYECKUMHU
cBoiicTBamMH. Bo3bMEéM Ha mpuMepe HOBBI METaNIMYEeCKHi CIUIaB C BBICOKHM
YPOBHEM 3HTPOIHH, KOTOPBIH Obu1 paszpabortan ucciepoBarensimu n3 CHIA n
Karapa B paMKkax NpOeKTa «IErkHe W IPOYHbIE MaTepuaibl Ul aBHAllUU M
KOCMOHaBTHKM». OH HE MOIy4nT 0(UIMAIEHOTO Ha3BaHMs, HO B HAYYHBIX padoTax
obOo3Hauwaercs 1Mo xuMudeckoil ¢opmyne: Al20Li20Mgl0Sc10Ti30. Cocras
MPE/ICTAaBIsIET CO00i cMech 5 M3BECTHBIX METAJUIOB: ANMIOMHUHUS, JIUTHS, MAarHUS,
CKaHJMs, TUTaHa. [IJOTHOCTH MaTepuaa HACTOJBKO Maja, 4TO He IPEBbIIIAeT
IJIOTHOCTH AIOMUHUS, KOTOpas cocTasiseT 2,5 r/cm3, uto Ha 40% MeHbIe, ueM y
OOBIYHBIX AJIFOMUHHUEBBIX CIUIABOB, & IO IIPOYHOCTH OH MPEB30LIEN B €r0 BXOASIINN
TuTaH, Kotopas coctaBuiaa S800MIla. IlomuMo 3TOro maHHBIN cijlaB 06JamaeT
OTIMYHOH  CBapHBaEeMOCTHIO, KOPPO3HOHHOCTOHKOCTBIO,  YJIY4IICHHBIMU
TEPMHYECKUMH U MEXaHMYECKUMH CBOHCTBAMHM IIPH BBICOKHX TeMIlepaTypax.

3akJ0ueHne: IPUMEHEHHE HOBBIX MaTepPHajIoB B MAIIMHOCTPOCHHH SIBIISICTCS
KITIOYEBBIM (PaKTOPOM JIJIsi MOBBIIIEHUS KAY€CTBA U ITPOU3BOANTEIHHOCTH N3EIHH,
a Tak K€ CHIDKCHHMS 3aTpaT Ha M3 MPOM3BOJICTBO. biiaromapsi cBouM yiyqiieHHBIM
CBOMCTBaM M XapaKTEpPHCTHKaM, HOBBIE MaTepHajbl IO3BOJSIIOT CO3/aBaTh Oosee
HaJ&xHbIe, 3(Q()EeKTUBHBIE M HKOJOTUUECKH YCTOWYMBBIC M3JEIHS, YTO SIBISETCS
0COOCHHO aKTyaJbHBIM B YCIIOBHSIX OBICTPOrO TEXHHYECKOTO TIporpecca H
CTpEMJICHUSI K YCTOHYMBOMY Pa3BUTHIO MUPOBOIT SKOHOMHUKH.
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MOJIEJIMPOBAHME JIEMEHTA CIHEITHOI'O YCTPOMCTBA
TP IOMOIIH ITPOTPAMMHOI'O KOMILJIEKCA ANSYS

BACMJIBMUKOBA A.T. (macucmpanm MM-11)
Hayunuuii pyxogooumenvs — Hegsoposa A.B. (0.m.H., npogeccop)
Tomensckuil 2ocyoapcmeenuviti mexnuyeckuil yrugepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AKTyanbHOCTh. MoOJenupoBaHUe pPAa3IUYHBIX 3JIEMEHTOB KOHCTPYKIMH
MO3BOJISIET YIPOCTUTh PACUETHI CIOXKHBIX Y3JI0B U M3AEIUN, KOTOPBIE COCTABIAIOT
OOJIBIIMHCTBO B MalIMHOCTpoeHuH [1]. Busyanuzauust Bo3IeHCTBHS HA 3JIEMEHTHI
W3CIMN pa3NIMuHBIX BUJIOB HArpy30K IO3BOJISIET HAamIIgHO (UKCHUpOBATH
MPOTEKAHUE NPOLIECCOB.

Iear padoTbl - paccCMOTPETh OCOOCHHOCTH MOJEIHPOBAHMS 3aIaHHOTO
ycTpoticTBa B mporpaMMmHoM komimiekce ANSYS ¢ ¢opmupoBanueM KpaTKOH
MOHATHONW HMHCTPYKUUH MO MOAEIHPOBAHUIO NMApaMETPOB 3JIEMEHTOB CIIEITHOTO
YCTPOWCTBA C HMCHOJNB30BAHUEM COOTHOLICHHH MEXAy 3THMH NapaMeTpamMH Mpu
MIOMOIIK TIpOTpaMMHOT0 obecrieueHust ANSYS.

MeTtoasl W O00bEKTHI HCCIEIOBAHMA: COOp ¥ aHANU3 CYIICCTBYIOUICH
udopmauuu o MojenupoBanuio B Tardpopme ANSYS, aHanu3 BIUSHUS
HacTpaMBaeMBIX TapaMeTPOB Ha pe3yibTaThl pelieHHs. B kauecTBe HarisIHOTO
IpUMepa UCIIOJIb3YeTCs CLIEITHOE YCTPOICTBO.

Pe3yabTaThl. s [POBENEHMS  YKMCICHHOTO  MOJIENMPOBaHMs  ObLIa
MOJTOTOBJIEHA pacyeTHas MOJAEb, HM3Y4EHBl OCHOBHBIE TEOPETHUECKUE CBEICHUS,
KOTOpPbIe HeOOXOAUMBI [T PEIICHNUS [TOCTaBICHHBIX 3a1a4. [IprnoOpeTeHs! HaBBIKK
pabotsl B mporpammeoM obectiedeHun ANSY S Workbench, koTopsie BKIFOUAIOT B
cebs: m3ydeHue rpaduyeckoro mHTepdeiica mporpammbl ANSYS Workbench.,
M3y4dEeHHE OCHOBHBIX PEXHMMOB PabOThI; N3yYeHNE OCHOBHBIX 3aJay, PELIaeMbIX C
MOMOUIBIO MpOorpaMMHOro komiuiekca ANSYS; nmpuHUMIIBI peanu3alnuy pacyeToB
nporpaMMHOro komiuviekca ANSY'S; uzydyeHre OCHOBHBIX YacTed MpPOrpaMMHOIO
obecrieuernss ANSY'S, B KOTOpPBIX BeleTcst OCHOBHAsI paboTa IpH aHAIH3E 3a7ay;

BeiBoasi: B xome mpoaenmaHHOoro wuccienoBaHus Obia  paspaboTaHa
KOMIIBIOTEpPHasT ~ MOJAENb, KOTOpas  MO3BOJIET  IPOAHATIU3UPOBATH  YXKe
CyLIECTBYIOIIEE WM CIPOTHO3MPOBATH JajbHEHIIee TOBEACHUE CIEITHOTO
ycTpoiicTBa B cucrteme. IlosBisieTcs BO3MOXXHOCTh OIIGHHBATh BO3HMKIIHUE
HaNpsDKeHUS U 1ehopMaIiy B 3JIEMEHTE, a 3HAYUT BO3MOXKHO CO3/IaHIE KOMITJIEKCa
peleHnit MPOTHO3UPYIOLIETO ONACHBIE OCTATOYHBIE (haKTOPHI MOCIIE CBAPKH BCEX
3JIEMEHTOB B €IMHOE U3/€IHE U UX MUHUMH3ALHUIO.

JlutepaTtypa

1. IIumanosckuit A.O. MoanupoBaHHe MepeTeKaHUs KUAKOCTH B pe3epByape C
HCIIONB30BaHUEM MPOrpaMMHbIX KoMiuiekcoB FNSYS b STAR-CD / A.O.IlIumaHOBCKHH,

A.B. IlyrsaTo. BectHuk Ypanbckoro rocyjapcTBEHHOIO TEXHHUECKOTo yHUBepcuTera- Y.
- 2005. - Ne 11. - C. 103-110.
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CHWKEHME IMPON3BOJICTBEHHEIX PUCKOB
TP MHOTOCTA JUITHOM I'MJIPABTUYECKOM PA3PBLIBE
TJIACTA (MTPII)

BOWUTEXMH O.J1. (acnupanm)
Hayunuwuii pykosooumenv — Hegzoposa A.B. (0.m.n., npogheccop)
Tomensckuil 2ocyoapcmeennsviti mexnuyeckuil yuusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnurxa Benapyco

AxTyajbHOCTb. Ilpy CTHMYIAINM OTEYECTBEHHBIX TPYIHOU3BIEKAEMBIX
3anmacoB Hedtu (TpH3) MeTogoM MHOrOCTaJUHHOTO THAPABIMYECKOTO pasphiBa
mracta (MI'PII), mo psigy oOBeKTOB morydeHa BEICOKOOOBOJHEHHAS TIPOTYKITHS (110
90%). 11 oBhILIEHUs SKOHOMUYecKol 3 dekTruBHOCTH mporiecca ocBoenust Tp3
HEOOXOANMO ONpeNeNUTh HCTOYHHK MOCTYIUICHHS BOJBL, a TaKKe I'eoyoro-
TeXHOJNOruueckue (aKToOphbl, BIMSIOIMIME HAa OOBOJHEHHOCTH JOOBIBaEMOM
HPOTYKIUH.

Ileqs padoThl — MOBBINIEHHE PEHTa0ENbHOCTH Pa3pabOTKH OTEUECTBEHHBIX
TpU3 nyTem CHUKEHUS IPOU3BOACTBEHHBIX pUcKkoB Ipu MI'PII B vactu nonydenus
BBICOKOOOBO/IHEHHOM MPOAYKIIHH.

AHaJIN3 TOJIYYeHHBIX pe3yabTaToB. COIIaCHO XHUMHUYECKOMY aHalN3y
Jo0BIBaeMON TNPOIYKLUUH Haubojiee BEPOSTHON NPUYMHOM MOCTYIUICHHUS BOJBI
SBIIETCA HOU30AMYECKUH npopblB TpemwuH MIPII B HmxkepacnoioxeHHbIE
HelleJIeBbIe IPOAYKTUBHBIE 0TNIOKeHH |V 1. meTpukoBckoro ropusoHTa. [Ipu aTom
OCJIOKHSIOIMM (DaKTOPOM SIBIISCTCS HEpaBHOMEPHAsl BEPTUKAIbHAS yJaCHHOCTD
00beKTa OCBOSHHMS OT BOJIOHOCHBIX TOPU30HTOB, & TAK)KE ACHMMETPHS CO371aBaeMbIX
TPELINH TUAPOpa3pbIBa, 00YCIOBIEHHAs! 0COOEHHOCTSIMHU MPOBOAKH CKBA)KMHBI H
JaTepaibHOil  HEOAHOPOIHOCTHIO (PMIIBTPALMOHHBIX W YHPYTO-TIPOYHOCTHBIX
CBOWCTB IOPOJI, CIIAraloIiuX pa3pes.

AHanu3 CTaTUCTHUECKWX IAHHBIX, & TaK)Ke€ KOMIIBIOTEPHOE MOJIEIMPOBaHHE
onepauuit MI'PII ¢ ux yderom, MO3BOIMIHN pa3paboTaTh PSAA TEXHOJIOTHYECKUX
MPUEMOB O CHIDKCHHIO BEPOSTHOCTH NMPOPHIBA B HEIEJIEBbIE BOJOHACHIIICHHbIE
dbopmamuu [1]. Tak, ¢ y4eTOM KOHKPETHBIX T'€OJOTO-TEXHUUECKHX YCIOBHIMA
BBIPA0OTAaHBl KPUTEPUH MOJ00pa KOIMYECTBA U MECTOIIOJIOKEHHUS! OJHOBPEMEHHO
00pabaTbIBaeMbIX WHTEPBAJIOB Mepdopanny, a TakKe ONTUMHU3UPOBAHBI AU3aHHEI
MI'PII B 9acTH pacXomHBIX, 00bEMHBIX U MaCCOBBIX MTAPAMETPOB.

3akiaouenue. OCHOBHOW 3ajauell MPOBOAMMOIO HCCIEIOBAHUS SIBISETCS
ONTUMU3ALMA MOIXO0A0B K OCBOEHHIO OTeuecTBeHHBIX TpH3 myrem ompeneneHus
BIHMSHUS TE0JOrO-TEXHWYECKHX YCIOBHH W TEXHOJIOTHYECKHX [apaMeTpoB
onepauuu MI'PII Ha pHCK mHpopbIBa TEXHOIEHHBIX TPEIIMH B HELENIEBbIE
BOJIOHOCHBIE TOPH30HTHI.

Jlureparypa

1. Boiitexun, O.JI. TexHOJOrMYecKHe MOAXOAbI K ONTUMHU3AIMH TEMIIa
pa3paboTKu  TPYIHOM3BIEKAEMBIX 3allacoB HEPTSAHOIO MECTOPOXKAEHHS /
O./1.Boiitexun, A.b.Hes3zoposa.- Bectauk I'TTY um. I1.0.Cyxoro, 2023. Ne 3. C.
6779.
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IMPOEKTUPOBAHUE CTAHIIUU TNAPOIIPUBOJA
HOABEMA BBIIIIKHA

BOUTOBHY A.A. (cmyoenm, 2p. [A-51)
Hayunwvui pyxogooumens — Anopeesey FO.A. (m.m.n., Ooyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AkTyajabHocTh. [locne HaxoxeHHsT HePTSIHBIX MECTOPOXKICHUI HE00X0IUMO
B KpaTyaillllie CPOKU YCTAaHOBUTH BBIIIKY JUIs OypeHHs CKBa)XHH. Takue BBILIIKH
YCTaHaBJIMBAIOT C HCIOJb30BaHHEM JEOEIKH, a sl MOOHMJIBHBIX OYpOBBIX
YCTaHOBOK HCIIOJIb3YEeM I'MIPaBINUECKUE aNapaThl.

Less padoTsl 00eceunTh OBICTPYIO YCTAaHOBKY OypoBOi#i BEIIKH. Pa3paboTath
THIPABJINYECKUHA NPHUBOJ, KOTOPHI yMEHBIINT Ta0apUThl YCTAaHOBKH, a 3HAYMT
yYMEHBIIAeT 3aTpaThl Ha M3TOTOBICHHE 0OOpYIOBaHMA. 3a/1ada MPOEKTa OTBEYATh
BCEM TPEOOBAHMAM I10 SKCIUTYaTAINH, JTAaHHBIN MIPOCKT OYAET OTIMIATHCS BBICOKOM
TOYHOCTBIO U OBICTPOJEHCTBHEM.

AHaJIN3 TNOJY4YeHHBIX Ppe3yJbTaTOB. [WIpoCTaHIMA NpeAHa3HA4YEHa I
CO3/JJaHUS IaBJICHHS U BBIIBIKEHHUS pa00YNX OPraHOB M'MIPONIPUBOIA IS TTOTHSTHS
BBIIIKK B BEPTHUKAJIBHOE IOJOXKEHUE, 00eCIeYeHUsT Hale)KHOCTH U Oe30M1acHOCTH
paboThl 000pYIOBaHMs, YMEHBILIEHUS CPOKOB MOHTaa OypOBOTr0 000py10BaHHsI Ha
npomsiciie. IIpoekTHpoBaHHE THAPOCTAHLIMU MPOU3BOAUTCA Ha OCHOBaHHUHU
TEXHHMYECKOTO 3aJaHusi, KOTOpOe BKIIOYAET TpeOyeMble pacxolbl W NaBICHHS B
TpyOOIIpOBOAaxX, NPUCOEAMHAEMBIX K THAPOIBHraTeNI0 IOJHbEMA BBHIIIKA B
BEPTHKAJIbHOE IOJOXKEHHE. B  kadecTBe mpHBOAa THAPOHACOCA CTAHIWHU
UCIIOJNIb3YETCs SIEKTPOJIBUTaTENb C BO3MOXKHOM 3aMEHOM Ha AM3EIbHBIN IBUTATEIb.
I'mapaBnuyeckas CTaHIMS MPEICTaBISET LEJIBHBIN arperar, CMOHTUPOBAHHBIA Ha
pame B KOpITyce ¢ pachaniHbIMu aBepraMi. KOHCTpyKTHBHBIE H3MEHEHHS TTO3BOJISIT
PACIIMPHUTh JKCIUTyaTAallMOHHBIE BO3MOXHOCTH ruapoarmaparypsl [1]. Tlpu
MOHTaX€ W 3allycKke He00XOIMMO CoOromaTh TPeOOBaHWS HWHCTPYKLIUH I10
AKCIUTyaTaI[MH THAPABIMYECKUX arperaTos.

3akiarouenue. PazpaboTaHHas THAPOCTAHLHSA YIOBICTBOPSIET YCIOBHAM
TEXHUYECKOTO 33JaHus U 00ecneynBaeT nogaayy padbouei >kuIKOCTH O TaBICHHUEM
B MOHT@XXHYIO CHCTEMY OYpOBOIl BBIIIKH.

JlutrepaTtypa

1. JlaeBckuii, JI. B. PexoMeHganuu no npoeKTUPOBAHUIO HAMPaBIISIOUINX
anmapatoB / JI. B. JlaeBckuii, JI. JI. Cracenko // CoBpemeHHbIE HpPOOJIEMBI
MalIMHOBEJCHUS : Te3. NOoKI. XI MexayHap. Hayd.- TeXH. KOH(. (Hayd. YTEHHMS,
nocesm. I1. O. Cyxomy), 'omens, 20-21 oxt. 2016 r. / M-Bo obOpazoBanust Pecr.
Bbenapyck, I'omen. roc. texsn. yH-T uM. II. O. Cyxoro, ®unnan [TAO «Komnanus
«Cyxoit» OKb «Cyxoro» ; mox oomr. pea. C. . Tumommna. — l'omens : TTTY uwm.
I1. O. Cyxoro, 2016. — C. 63 - 64.
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CYIIHOCTBb METOJA MATHUTHO-3JIEKTPUYECKOT'O
YIIPOYHEHMA

TABPWJINH B.I. (cmyoenm ep.TM-31)
Hayunwuii pyxogooumens — Poeog C.B. (cm. npenodasameis)
Tomensckuil 2ocyoapcmeennsviti mexnuyeckutl ynusepcumem um. I1.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

Ceronmust BaxkHeHIIeH 3ajadeldl NPOMBIIUICHHOCTH SIBJIETCS pa3paboTka,
M3y4eHUE M NPUMEHEHHE TEXHOJIOTMH, 00eCHeYMBaIOIINX IOJy4YeHHE BHICOKOTO
KauyecTBa MPOAYKIHMH W MOBBINIAIONIMX IPOU3BOJUTEILHOCTh TpyaAa. Pemenne
TaKoro Bompoca He oOxomurcsi 0e3 ydera mpodieM 3¢ GEeKTHBHOTO MPUMEHEHHS
TOIUIMBHO-3HEPTETHIECKUX PECYPCOB.

Lenbto paboTHI siBIIsieTCSI 00001IEHIE OCHOBHBIX ITOJIOKEHUI METOIa MAaTHUTHO-
JJIEKTPUYECKOTO YIMPOYHEHUS] M PACCMOTPEHHE NPEHMYIIECTB MHepen APYyrHuMHU
CIoco0amMu yIIpOYHEHUS U HAIUIABKH.

CyIIHOCT METOJla MarHMTHO-3JIEKTPUYECKOTO YNPOYHEHHS 3aKII0YaeTcsl B
BO3JCHCTBMM (DEPPOMArHUTHOTO IIOPOIIKA Ha 00pabaThIBaeMyl0 IOBEPXHOCTD
JIeTaJlv 1I0J1 ACHCTBUEM MyJbcupytomiero Toka. [Ipu atom oOpabaTbiBaeMas netalb
SIBIISICTCS. KaTOJOM, a 00pabaThIBAIOIIUN 3JCKTPOI-UHCTPYMEHT — aHOIOM. B
pe3ynbTaTe JAEHCTBUS 3apsia MPOMCXOMUT IMEPEeHOC YacTul (eppOMarHUTHOTO
MOpOIIKa Ha TIOBEPXHOCTh o0OpadaThiBaeMoOil JeTtanu, Onarojaps uemy
dbopMupyercss ynpouHCHHBIH cioi. Hawbosnee MONMHO HCCIIECAOBAaH U OTJIAXKCH
MPOLIECC MAarHUTHO-3JIEKTPUYECKOTO YIIPOUHEHHUs JJIsl JleTajel kiacca BajoB. Ha
MPOU3BOJUTENEHOCTh ~ MAarHUTHO-3JIEKTPUYECKHX  CHOCOOOB  YNIPOYHEHHMS
OKa3bIBAIOT BJIMSHHE CBOWCTBA IIOPOUIKOB. B  OCHOBHOM HCHOJIB3YIOTCS
(heppoOMarHNTHBIE IOPOIIKOBBIC HAIUIABOYHBIC MAaTepHalbl, M3TOTOBJIECHHBIC Ha
OCHOBe Xkele3a ¢ OonpiM conepxkanneM oopa (Ob-6, ®B-10) u npyrue.

Takoit cnoco® ympodHEHHs HMMeEeT psA NPEeHMYIIECTB Iepex APYrHuMH
criocobamMyu  yNpo4yHEHHs: He TpeOyeTcs MpeaBapUTENIbHON  IOATOTOBKH
MOBEPXHOCTH Tiepes; 00paboTkoil, He TpedyeTcs NPUMEHEHHUS CJIOXKHOTO U
JIOPOTOCTOSIIIEr0 TEXHOJOIMYECKOro 000py/JOBaHMs. YKa3aHHbIE JOCTOMHCTBA
OIpeIeNIsAIoT 00Jiee HU3KYI0 CE0ECTOMMOCTh MOKPBITHI 10 CPAaBHEHHIO C APYTHMH
METOAaMU HAIlJITaBKH, a TAKKE ACTIAI0OT BO3MOKHBIM €0 MCTIOJIb30BAHUE B YCJIIOBUAX
JF000TO0 TPEeIPUATHSL.

Takum 00pa3oM, NpUMEHEHHE METO/1a MarHUTHO-3JIEKTPUIECKOTO YIIPOUYHEHHUS
SBJISIETCS LIeJIECO00pa3HbIM B COOTBETCTBHM C €r0 JOCTOMHCTBAMH. B pesyibrare
UCIIONIb30BaHMSL 3TOTO CIoco0a YNPOYHEHHsS IOJy4YaroT AETald, IOBEPXHOCTb
KOTOpBIX THpHOOpeTaeT ciol, 00ianaromnii N3HOCOCTOHKOCTBIO, CTOWKOCTBIO K
KOPPO3HMH, TBEPJOCTHIO B 3aBHCUMOCTH OT IPUMEHSEMOTO HAaIlJIaBOYHOTO
Mmarepuara.
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OIEHKA BJIMAHUSA JJIMHBI TOPU30HTAJIBHOI'O CTBOJIA
TOPU30HTAJIbHOM CKBAJKUHBI ITPA PA3SPABOTKE
HE®TAHBIX MECTOPOXJIEHUN

TAIUEB U.WA. (cmyoeum, ep. 73-11)
Hayunwuii pykogooumenv — Jlymgpynnun A.A. (x.m.H.)
Anvmemvesckuii 20cy0apcmeeHHblL He@OMAHOU UHCTNUMYM,
2. Anomemvwesck, Pecnybnuxa Tamapcman, Poccus

AKTyajbHOCTb. Ha ceronHsmHmii 1eHs MpUpoIHBIE PECYPCH, TaKHe Kak HeTh
U Ta3, UMEIOT IIUPOKUHA CHEKTp NMPUMEHEHUs He TOJIBKO B KayecTBE TOILUIMBA, HO
UCTOJB3YIOTCSI W B JPYrUX TPOMBIIUICHHBIX HAampaBlIeHUsAX. MHorue
MECTOPOXKICHUS ~ YIICBOJOPOAOB  HCTOINIAIOTCSA, TEpss CBOM 3amackl W
SHEPreTUYECKHE  PECYpChl, CHIDKACTCS  PEHTA0EIbHOCTh  HMCIOJB30BaHMS
KITACCHYECKNX TEXHHYECKUX M TEXHOJOTHYECKHX arperaTtoB M CHUCTEM, TpeOyercs
BHEJPEHHE HOBBIX HJEH M croco0oB pa3paboTkm 3amexel yrieBogoponos. Ha
3aMEHY TPaAHUIIHOHHBIM BEPTUKAIBHBIM CKBR)KWHAM TIPUXOMIST TOPH30HTAIBHBIC.

Heas  padorsl. Ilpm  odkcmmyatammu — HEPTAHBIX  MECTOPOXKICHHN
TOPU3OHTAILHBIMA ~ CKBOXXMHAMHM BO  BHMMaHue HEOOXOJUMO  MPHUHSTH
pacnionio’)keHre B mpoctpaHcTBe I'C, a Taxke HampaBlieHHE T'OPU30HTAIBHOTO
CTBOJA U ero JIHHY. [lJ11 HaXOXXACHUS ONTHUMAJIBHON JJIMHBI TOPHU30HTAIBHOTO
cTBoJia ropu3oHTaIbHON ckBaxuHbl (I'C) OyzmeT mpuMeEHEH KOpPEsIMOHHBIHN
aHaJu3, KOTOPHIil, B CBOIO OYepellb, JODKEH ONpPENeIUTh JUHEHHYI0 IPAMYI0 WIH
00paTHYIO CBSI3b MEXAY TaKUMH IOKa3aTeNIsIMHM, KaK HadallbHbIA 1eOUT HedTH,
TeKymui neOuT He(TH, TeKymias OOBOAHEHHOCTh OT JJIMHBI TOPH30HTAIBHOTO
CTBOJIa TOPU30HTAILHOM CKBAXKWHBI.

AHaJIN3 NOJYyYeHHBIX pPe3yJIbTaToB. B aHanmm3e ObUTH MCIIONB30BaHbI YETHIPE
3aJeXH OJHOTO MECTOPOXJIEHMs, B KOTOPHIX OJKciuryarupoBamuce ['C. B
3aBUCHMOCTH OT JUIMHBI TOPH30HTAIBHOTO CTBOJIA TOPH3OHTAIBHON CKBAXXHHBI
OBLTH BBIJICIICHBI IO TPH TPYIIEI Ha KaXXIOHW U3 YeThIpeX 3aiexeit: 10 250 MeTpos,
B uHTepBane ot 250 mo 300 meTpos, cBeimie 300 MeTpoB. B 0bmieit cnokHOCTH B
aHanmu3e ydacTBoBajo 160 neiicTByrOIIMX TOPHU3OHTAIBHBIX CKBaxkuH. Ilocne
MPOBECHUST KOPPEIMOHHOTO aHajlu3a CTaTUCTHYECKas 3HAYMMOCTh OblIa
YCTAaHOBJICHa TOJIBKO Ha 3 BapHaHTaxX CBSI3M Ha OJHOM 3aleXH: MEexXay
MOKa3aTesIMA HadalbHOTO neburta HedTH B mHTEpBanax 250-300 M u cBeime 300
METpPOB, a TaKXKe MEXKIy TeKymuM naeOMTOM HeTH B HHTEpBajlie JUIMHBI
TOPH30HTAIBHOTO CTBOJIA TOPU30HTAIBHON ckBaXkUHBI OT 250 1o 300 MeTpoB.

3akaiodyenue. PesynbraTamMu JaHHOTO MCCIIEOBAaHMS SBHMJINCh HaXOXKICHUE
CBsI3ei MeX/Iy IToKa3zaTesiMu 1e0nTa HedTH U JIIMHBI TOpU30HTaNIEHOTO cTBOJa I'C,
a TakKe HaxO0XJEHHEe NOJMHOMHAIBHON CBA3UM MEXAY paccMaTpUBAaeMbIMU
napaMeTpaMy ¢ HEKOTOPOH OIPEeIIHOCThI0. Pe3ynbTaThl JaHHOTO HCCIIEOBaHMS HE
MOTYT OBITH MPUMEHEHBI C JOCTATOYHONH YBEPEHHOCTHIO B METOANYECKOM KITFOUE,
OTHAKO MOTYT OBITh HCIIOJIG30BAaHBl B JalbHEWIIEeM [UIS ydeTa JaHHBIX H
IpoBeneHNH 0osiee TIIy00KO M3yUeHHS CBSI3M MEXIY IMMOKa3aTeNsIMU TaKOTo POJa.
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NCTOYHHUKHU U TPUYHUHBI PA3JIMBOB HE®THU

TASBUAHI A.A. (cmyoenm ep. 3HP-41)
Hayunuwuii pykogooumenv — Hegzoposa A.B. (0.m.n., npogheccop)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

AKTyajbHOCTb. Pa3paboTka JKOJIOTHYECKMX MporpaMMm OypeHust 1O
NPEOTBPAIICHHIO Pa3IMBOB HE(TH M OYpOBBIX PAacTBOPOB Ha MECTOPOKACHHSIX
ABJISIETCS HACYITHOM 3aa4ell ¥ BXOUT B 1enb 12 ycroitunBoro passutus OOH.

Leab padoThI - TPOAHATU3UPOBATH KAKUE 3aTPSIBHUTEIH SIBJISTIOTCS OCHOBHBIMU
Ha JTane OypeHusl.

AHaJIN3 TOJIyYeHHBIX Ppe3yJabTaToB. bypoBble pacTBOpEI  SIBISIOTCS
OCHOBHBIMH ~ 3arpsiI3HUTEIIIMH ~ Ha dJTame OypeHms. bBypoBble  pacTBOpBI
(TPOMBIBOYHBIE KHUAKOCTH), MPUMEHSEMbIC UII CMa3KH W IPOMBIBKHA CTBOJIOB
CKBa)KHHBI BO BpeMs OypeHUs, IPEICTABIAIOT COOOH CIIOKHYIO TOIUIUCTIEPCHYIO
CHCTEMY, COCTOSIIYIO W3 KHAKOW (as3pl (BoAa, HEPTh, OU3EIHHOE TOIUIMBO) H
TBEpAOH ¢ass (TimHa, JACTHIIBI BOJIOOT/IauH, MENTH3aTOPHI,
CTPYKTYpoOoOpa30BaTeit, KOaryJsTOpbl, B TOM YUCIIE KUCIOTHI (CONsIHAs, YKCYCHa,
IUTaBUKOBAsl), HCIOJb3yeMble Ui OOpabOTKM 3a00s1 CKBAXKHHBI, W METaHOJ,
NPUMEHSIEMBIA Ul NpefoTBpalleHuss TuapartooOpazoBanus. OO0beMbl OypOBBIX
PacTBOPOB MpPH MPOXOJKE TIYOOKUX JOOBIYHBIX CKBAKUH JOCTUTAIOT HECKOJIBKHUX
ThICSIY KyOoMeTpoB. [Ipu Mpoxojke OZHOTO MOTOHHOTO METpa CTBOJA CKBAXKHHBI
nosydaercs B cpeanem 0,2 M2 0TpaboTaHHOro GypOBOro pacTBOpa.

Oco0eHHO OO0JIBIITYI0 OTTACHOCTh NPE/ICTABIAIOT MarucTpaibHble HE(YTETIPOBOIBI
B MecTax Hepexofa dYepe3 HCKYCCTBEHHBIE M eCTECTBEHHBIE IPEISTCTBUS
(aBTOMOOMIIBHBIE U JKEJE3HBIE JIOPOTH, PEKH, 03epa), HalpHMep, Ha ITOJBOJHBIX
nepexozax. YYacTKHM TpyOOIlpOBOAA, pPACHOJNOKEHHBIE TI0Jl CYIOXOAHBIMH
TpaccaMy WK B KaHaJax, HanOoJee MoABep>KeHbI 00Jiee Cepbe3HBIM MEXaHHUECKIM
MOBPEXICHUSM B PE3yJIbTaTe TaKMX €CTECTBEHHBIX NMPHUYMH, KaK 3pO3Usl OTMEIH,
OIOJI3aHUE JIHA, a TaK)Ke IMepeMelIeHHe SKOpsi B IPOIECCe THOYIIYOUTEIbHBIX
pabor.

3akarouenne. OcoOEHHOCTH He(TEreHHBIX IOTOKOB, (OPMHUPYEMBIX NpHU
aBapysX Ha CKBOXMHAX W IPOMBICIIOBBIX HE(TEIPOBOAaX OCOOEHHO OINACHBI, TaK
KaK OHHM HE MOJIAI0TCS BO3ACHCTBHIO IMOBEPXHOCTHHIX (PaKTOPOB pa3pymieHHs (B
YaCTHOCTH, (POTOXMMHUYECKOMY 1 MUKPOOHOJIOTHYECKOMY Pa3JIOKEHHIO).
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AHAJIN3 MEXAHU3MA BJIUSIHUSI KPUOTEHHOM OBPABOTKHA
CTAJIEA HA X CBOMCTBA

T'AJIOTA H.C. (cmyoenm ep.TM-41)
Hayunuwuii pyxogooumens - L{apenxo U.B. (k.m.H. Ooyenm)
Tomensvckuii cocyoapemeennvii mexnuueckuti yHueepcumem um.I1.0.Cyxoeo,
2. I'omenw, Pecnybnuka Benapyco

AkTtyanbHocTh. HecMoTps Ha mpomiecTBuM Oosiee 4eM IOJIyBeKa C Hauana
UCCIIeZIOBaHUI BIMsHHUSA KpUoreHHo# oOpaborku (KO) Ha cBoiicTBa cTajed W
00JIBIIIOE KOJIMUECTBO OIYOJIMKOBAHHBIX HAYYHBIX TPYAOB B 3TOH 00J1aCTH, MUPOBOE
Hay4yHOe COOOIIECTBO HE MPHUUUIO K €IMHOMY MHEHHIO O MEXaHH3ME BIIHMSHUSI
KPHOTCHHON 00pabOTKH METAJJIOB HA X CBOWCTBA.

eap padorsl. [Ipoanann3npoBaTh CyIIECTBYIOINE COBPEMEHHBIE MEXaHU3MBI
BIIMSTHUSL KPHOTEHHOH 00pabOTKH Ha CBOICTBA CTalei.

AHaJIN3 MOJyYeHHBIX pe3yJbTaToB. B coBpeMEHHON Hay4yHOU JuTeparype
BBIICISIIOT [BAa THUIA KPHOTEHHOM o00pabortku. [lepBas mnpoBomurcs mpu
temneparype Hke 0 °C u Beiie —100 °C, mpeumymiectserHo mpu —80 °C, u
Ha3bIBACTCS «OOBIYHOW» WA «IOBEPXHOCTHOW» KPHOTEHHOH 00paboTKO
(ITKO). Bropas Bbimonusercs mnpu temneparypax Huwxke —100 °C, oObluHO npu
TeMIepaType KHUIICHHs >KUAKOrO a30Ta, W Ha3bIBAaeTCs «TJIyOOKOMH)» KpHOTCHHOU
o0pabotkoit (I'KO).Kak npaBiio, KpHOTeHHYIO 00pabOTKy CTalieii MPOBOIAT cpas3y
TMIOCJIE 3aKaJIKU U JI0 OTITYCKa, [T0Ka He TIPOU301ILIa CTa0MIN3alKs aycTeHnTa. Takum
ocobeHHOCTSIM 00paboTku  yaenserca ocoboe BHuUMaHue. [IpeBpareHue
OCTaTOYHOTO AayCTEeHWTa B MAapTeHCUT B cTaimax, npomenmmx KO, sBusercs
Hanbolee 3aMeTHBIM 3 hekrom 00paboTKH. bosbimoe KoamuecTBoO UccieaoBaTeNeH
JaHHOTO  BOIpOCa  MPEAIIONIAraloT, YTO HMEHHO  HH3KOTEMIIEpaTypHOE
MapTeHCHTHOE IIPEBpallleHHe BIMSET HAa KOHEYHBIC CBOMCTBA  CTajeH.
JIMCKyCCHOHHBIM OCTaeTcs caM MeXaHW3M BimsHMA. Hexoroprle mccienoBarenn
OTPAaHWYMBAIOTCS OOBSCHEHHEM, YTO ayCTEHHUT HMeeT Oojee HU3KHE 3HAYCHUS
TBEPJIOCTH TIO0 CPAaBHEHHIO C MAapTEHCUTOM, M, CJIEOBATEbHO, YeM MEHbIIE
ayCTeHUTa, TeM TBEp)KE CTaldb. [aKoil MOAXOJ SBJISETCS MOBEPXHOCTHBIM U
abCOJIFOTHO HE YYHTHIBAE€T OONBIIOE KOJHMYECTBO PabOT, B KOTOPHIX AETAIBHO
HCCIIeIyeTCsl BIMSHUE Ha KOHEUHBIE CBOMCTBA CTajiedl He TOJbKO mapameTpos KO
(TemmepaTypa, BpeMs, CKOPOCTh OXJaXICHHWS M OTOrpeBa), HO M IapaMeTpOB
HOCIEAYIOUIEro OTIIYCKA.

3akarodenue. IIpoananusupoBansl MHeHus O BiusHUM KO Ha KOHeuHble
cBoiictBa ctained. KO MokeT OBITh NpUMEHEHa [yl CHIDKEHHS KOJMYecTBa
OCTaTOYHOTO ayCTEHWTa B CIIOCOOE TepMHU4ecKod 00paboTKh ObICTpopexKyIiei
CTally, BKJIIOYAIOIEM BBICOKOTEMIIEPATYPHYIO 3aKalKy U OJHOKPATHBIN BBICOKHI
OTITyCK C TIOCJIEYIOIIMM HU3KUM OTILyCKOM.
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UCCJIETOBAHUE NEPEHANIPSI)KEHUM, BO3HUKAIOIIHAX
TP KOMMYTAIIUAX BAKYYMHBIX BBIKJIIOYATEJIEN

TAPJBIEB H. (cmyoeum, I'ocyoapcmeenHblii s3HepeemuyecKuli UHCmumym
Typxmenucmana)
A.Po3vies-nayunwlii pykogooumerns
Tocyoapcmeennuiii snepeemuyeckuti uncmumym Typkmenucmana. 2, Mapol

Bakyymuble Boikimouatenun (BB) B HacTosimee Bpemst  SIBISIHOTCS
JIOCTaTOYHO BOCTPEOOBAHHBIM OOOPYZOBaHHMEM B CETSIX CPEJHHUX KIAcCOB
HanpspkeHusi. C caMoro Hayajga MCIHOJb30BAaHUS BaKyyMHBIX BBIKITIOUaTelel
Ha0JII01aI0Ch OBPEXKICHNE KOMMYTUPYEMOT'O HIMH 000PYIOBaHUSI.

IMoBpexnenns BBI3BIBAIOTCSI ~ HEOJArONMpPUATHBIMH  THPOLIECCAMH,
COIPOBOXKAAIOIIMMHI KOMMYTAIIMH BBIKIFOUATENEH: IepEeHANpPsKeHNS, BEI3BAaHHBIC
TOKaMH Cpe3a; 3CKajanus MEepPEeHANpsDKCHWH B IMKIE BBICOKOYacTOTHHIX (BY)
MOBTOPHBIX MIPO0OOEB; MEpPEHANPSsDKEHNS IPH BKIIOUSHUH B nukie BY BeTpedHbix
npoOOeB; MEepEeHANpPsHKEHUS] B Pe3yJIbTaTe BUPTYaJIbHBIX TOKOB cpe3a; BU Opocku
TOKa BBICOKOW aMIUTUTYABL.

[lepeunciaeHHble MPOLIECCHl XapaKTepHBI TONBKO AT BBIKIIOUATENeH ¢
JKECTKMMU JYTOracsIuMH CpellaMH, B YHCIO KOTOPBIX BXOJIUT BakyyM. Bricokue
KPaTHOCTU TEpeHANpsKeHUH OMAacHBl B MEPBYIO Ouependb Ui IJICKTPHUECKUX
MaIllMH, YPOBEHb HM30JISIMM KOTOpPBIX cocTaBiseT no psuaka 2,8Upm. Beicokue
9acTOTHI IEPEXOAHOTO Mpoliecca pu KoMMyTauusax BB npeacraBisior ceppe3Hyo
OTACHOCTb JUIsS BATKOBOM M30JISILMH BEICOKOBOJIBTHOTO 000PYA0BaHMS, KaOeIbHBIX
My(T U Kabenel ¢ n3oisuer u3 cimutoro nommTmieHa (CII9).

B Hacrosiee Bpems B IOJHOM Mepe pemuTh NpoOiieMy BO3HUKHOBEHHUS
BY nepenampspkeHuid mpu KoMMyTanu BB He ynamock HH 3apyOeKHBIM HHU
OTEYECTBEHHBIM IPOU3BOUTEIISIM KOMMYTAIIMOHHBIX AIIapaTOB.

Tak ke HeoOXoAUMO pa3padOTaTh COOTBETCTBYIOUIYIO METOIMKY, KOTOpas
OyneT IOMOJHATH METOAWKY JUIS OLEHKH XapaKTePUCTHUK BBIKIIOUATENeH C
JIYTOTacAIIMMHU CPEIaMH, UCTIONB3YIOIMMUCS paHee, U COep KaTh HOBBIC pa3edibl,
paccuMTaHHBIE Ha OLIEHKY XapaKTePHCTUK TEX MapaMeTpPOB, KOTOPBIE MPUCYIIH
nmeHHo BB. Heo6xoanmo oriennBaTh xapaktepuctuku BJIK kak oTaensHo, Tak U B
COCTaB€ BBIKJIFOYATEIS.

s monmy4yenus OoJiee IONHOM M HAINIAAHON WHGOPManUK HEOOXOIUMO
ocutorpaupoBarh MepexoJHbIe MpoIecchl Npu KommyTtanusx BB. J{ns storo
HE0OXO0ZMMO CO3/1aTh CTEH, IO3BOJIIOMIMN KOMMYTHPOBATh YCTAHOBJICHHYIO
Harpy3Ky(Harpy3ku) 1 oCLHJUIOrpapoBaTh NEPEXOAHbIE TPOLECCH B PA3IINYHBIX
YacTAX CXEMBI, YTO MO3BOJUT U3MEPSTh BEIUYHHY TOK CpE3a, NEpEHANpPSKEHUs B
Pa3NIMYHBIX Y371aX CXEMBI, HPOJODKUTENLHOCTh BCTPEUHBIX HPOOOEB, CKOPOCTH
M3MEHEHHMS IPOOMBHOTO HANPSDKEHMS, HJIEKTPUUECKYIO TPOYHOCTD HAa PACCTOSHUSIX
10 2 MM H T.1.
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MPUHIIUIIBI ®OPMHUPOBAHUS UCXOJHOM HHOOPMAIIUM
JIJISI CO3IAHUSA TEQJIOTO-TUIPOJJUHAMUYECKON MOJEJIA

INIYIHAKOB K.A. (cmyoeum, ep. HP-41)
Hayunwuii pykogooumenv — Abpamosuy O.K. (cm. npenooasamerns)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyajdbHOCTb. UnciieHHass  TUApPOJAWHAMHUYECKAas  MOJENb  SIBISIETCS
MHCTPYMEHTOM ISl pEIIeHUsl I1IeJOT0 psifia T'eoJOoro-IMPOMBICIOBBIX 3aiad Ha
KOHKPETHOH 3aJIeXH UIIX MECTOPOXKICHUN HEe(TH B IIETIOM.

Leabr paGoTbl — 000CHOBaTH HAOOP MCXOMHOIM HMHGOPMAIMU JUIS CO3JaHUS
reoJyioro-ruipoauHamMmdeckoii moaenu Llymstnackoro MecTopoXxaeHust HepTH.

AHa/IN3 NOJYYeHHBIX Ppe3yJbTaroB. OCHOBHBIE 33Jaud, pEIIACMBIM Ha
THAPOJMHAMHYECKOH MOJENW: BOCIPOM3BEICHHE HAIPABICHWUS  JIBIDKCHHSA
(UIBTPAIMOHHBIX IIOTOKOB (UIIOMAOB B IUIACTE C Hadana pa3paboTKu
MECTOPOXKICHUS;, OMNpEAEICHHE MECT JIOKAUIM3AIMK OCTaTOYHBIX MOBHKHBIX
3alacoB M TYMHKOBBIX 30H; OOOCHOBaHME CTPAaTE€rMU JaJbHEHIIEH pa3paboTku
MECTOPOXKICHUSI W pacdeT  MPOTHO3HBIX  MOKasaTejled  pa3paboTku.
[Tpoananu3upoBaB HCTOPHIO pa3paboTKH LLyMsSTHYCKOro MeCTOpOKAEHUs HeQTH
000CHOBaH THIT MOJIENIN — U30TEPMHYECKasi MOJIeNb TpeXx(asHoW GUIbTPALUH THIIA
Heneryder HedTH «black oil model». Ilapamerpbl, MOBIUSBIINE HA THIT MOJEIH:
JIaBJICHUE B 3aJIe)Kax OMYCKAJIOCh HIKE AABJICHUs HACHIICHNUS U I'a3 BBLICISUICS U3
HeTH B CBOOOJHYIO (ha3y, YTO MPUBOJWIO K YBEIHUCHHIO BA3KOCTH HeTH,
M3MEHEHHIO TOABIXKHOCTH (a3. IIpn MonenupoBannu Obuta mpuHSTA IBYX(]azHas
MOJIeb (QUITBTPALMH, HOCKOJIBKY B ICTOPUYECKHI M TPOTHO3HBIN NEPHO/ IaBIICHHE
HE OIYCKaeTCs HW)XKE JAaBJICHWS HACBIMIEHUS | HMCIOJB30BaJINCh OTHOCHTEIIBHBIC
(ha30BBIE TPOHUIIAEMOCTH JUIS CHCTEM He(Th-BOAA, KOTOPHIE B MOJIEIH 33laHbl B
BUJIE TAOJMIBI CO 3HAYCHUSIMM KPUTHUECKMX TOUYEK HachlmieHHoOcTH. Ilpomecc
HepeMacIITadMPOBaHMS T€OJIOTNIECKON MOEIN HE MPOBOAMICS. DTO CHIENaHo JUIs
TOTO, YTOOBI MAaKCUMaJIbHO TIEpeaTh T€OJOTHIECKOE CTPOSHUE 3aNIeKEN U yUecTh
JIMTOJIOTUYECKYI0 HEOIHOPOJHOCTh. B  KauecTBE MCXOIHBIX JaHHBIX JUIs
MOBTOPEHHMS HCTOPHM pa3pabOTKU HCIOJIB30BAINCh CPEIHECYTOUHBIE OTOOPEI
HeTH 1 BOABI MO JAOOBIBAIOIIMM CKBa)XHHAM, CPEAHECYTOUHAsI MPUEMHUCTOCTH T10
HarHeTaTeNbHbIM CKBOKUHAM, 3aMepbl IUIACTOBBIX JaBiieHHWd. [Ipu amanranuu
KOHTPOJIMPYIOIIUM IapaMeTpoM B pacueTax NPHHUMAJICS KOHTPOJb MO OTOOpY
JKUJKOCTH ¥ KOHKPETH3alHs paO0TaI0IMX HHTEPBAJIOB.

3akaouenne. B pesymbraTte MozaenMpoBaHUsS JOCTHTHYTa XOpOIlas
CXOJIMIMOCTh MOJICNIBHBIX M (PaKTHYECKUX JAaHHBIX, YTO TOBOPUT 00 ONTUMAJIbHOM
BBIOOpE NPUHIIMIIOB MOeInpoBaHus. HecMoTpst Ha GombIlie BpeMEHHBIE 3aTPaThl
" HEJIOCTaTOYHOCTh nHpOpMaIUU Ha MaJIBIX MECTOPOXKJICHUSIX
THAPOJMHAMHUYECKOE  MOJCIMPOBAHHE  IIO3BOJISIET  BBINOJHATH  YBEPEHHOE
MPOTHO3UPOBAHHE.
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OCHOBHBIE ACITIEKTbBI OBPABOTKH
CJOKHOITPO®UIBHBIX IETAJEN ®PE3EPOBAHUEM

I'PYMSIHIEB B.A.(cmyoeum epynna TM-41)
Hayunwvui pyxosooumens - Llapenxo HU.B. (k.m.n. Ooyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. I'omenw, Pecnyonuxa Benapyco

AxTtyaidbHocTh. CloXHONPOQWIBHBIE JleTald MOTryr oOpabaTbiBaThCs
Pa3MYHBIMKM TPAJULMOHHBIMA METOAAMH: U TOKapHbIE M (pe3epHBIC CTAHKH
MO3BOJISIIOT MOJTy4aTh CJI0XKHbIE Tpoduiu [1]. OmHaKo uist MoTydeHHs IeTanei co
CIIOKHOM TeoMeTpuyeckoil (OpMBI C BBICOKOH TOYHOCTBIO TpebyeTcs
obecriedeHHEe COOTBETCTBUS TEXHOJOTHMYECKOTO TMpOIecca  OIpeeICHHBIM
aCIEKTaM.

Henr  paborsl. W3ydeHne  OCHOBHBIX  aceKTOB  00paboTku
CIIOKHOTIPO(MIIBHBIX JIeTallei ¢ TOMOIIBIO TEXHOJIOTHH (ppe3epoBaHMs.

AHATW3 NMOJY4YEeHHBIX pPe3yabTaToB. /i1 00pabOTKH CIIOKHOMPOQPMIEHBIX
meraieii  (pesepoBaHHEM ~ HEOOXOOMMO  HCHOJB30BATh  CIECHHAIBHBIC
MHCTPYMEHTBHI, TAKHME KaK IIapOUIKOBbIE (pe3bl, KOHLEBbIE Gpe3bl C paJiyCHOU
reoMeTpuel u Apyrue. DT MHCTPYMEHTHI MO3BOJISIIOT 00pabarhiBaTh JETaIH C
Pa3NUYHBIMU yTJIaMHU HAKJIOHA U paJlycaMH.

BaxupiM  oTamoM  npu  00pabOTKE  CIOKHONPO(DWIBHBIX  JAeTajei
(pesepoBaHUEM SBIISIETCS] BEIOOP ONTUMAIBHBIX PEXKUMOB pe3anus. Heooxoanmo
YYHUTHIBATH MaTepPHAII JACTAIH, €€ TEOMETPUI0, TPEOYyEeMYI0 TOUHOCTh 00paboTKH U
npyrue pakropsl. OnITUMANBEHBIEC PEXKUMBI PE3aHUS TO3BOJISIOT JOCTHYE BBICOKOH
MIPOU3BOTUTEIHLHOCTH U KadecTBa 00pabOTKH.

Tarke BaKHBIM acIEKTOM MpH 00pabOTKe CIIOKHOMPOQWIBEHBIX IeTanel
(pe3epoBaHHEM SBISIETCS TPABIIBHOE 3aKpEIUICHWE JETalld Ha CTaHKe.
HenpaBuinpHOe 3aKkpeIlUieHHE MOXET MPHUBECTH K AeopMaiy IeTaid U
HEIOCTaTOYHOH TOYHOCTH 00pabotkm. [lodTOMy HEOOXOIMMO WCIIOIBE30BaTh
CrelyasbHbIe PUCIOCOOJICHNUS U COOJIIOIaTh MPaBHiIa 3aKPEIUICHUs IeTajn
3akiaouenne.  TexHoioruss  00pabOTKM  CJIOKHONPO(QHIBHBIX  JleTanei
(pe3epoBaHNEM SABISETCS BaXKHBIM 3TAlloM NPOU3BOJCTBA B PA3IUUYHBIX OTPACIAX
MPOMBIIIJICHHOCTH. JIJI YCHENmIHOM peanu3alMyd 3TOro Iporecca HEeoOXOAuMO
HCIIONIB30BaTh COBPEMEHHOE OOOpYAOBaHWE W TEXHOJOTHH, OOJIaAaTh BBICOKOU
KBaIM(UKALKEH ONepaTopoB W INPOTPAMMHUCTOB (pE3EpHBIX CTAHKOB, a TaKKe
UMETh COOTBETCTBYIOIIME 3HAHWs, ONBIT W KBAUIMQHUKALUIO B 00JacTH
MAaIIMHOCTPOEHHS ¥ TEXHOJIOTUH 00pabOTKN MaTepHaioB.

Jlutepatypa

1. MuxaitnoB M.U. (2013). BiustHue mapamMeTpoB TOPIOBOM (Ppe3bl Ha pasMephl
cpe3aeMoro cjios i Bua oopaboranHo moBepxaoctn/ M.M.Muxaiinos, O.A. Jlamnko. -
Bectauk I[Tonomkoro rocynapcrsennoro yausepcurera. Cepnst B. [IpoMbImeHHOCTb.
IIpuknannsie Hayku. - 2013. Nel 1. C. 52-57.
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INPUMEHEHUE UHXXEHEPHOI I'PA®OUKH B IPOEKTUPOBAHUU

I'YBAP A.C. (cmyoenm ep.VB-11)
Hayunwuii pykogooumens — Mypawixo O.11.
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuka Benapyco

AKkTyanabHocTh. VmKeHepHas rTpaduka HrpaeT BaXHYIO poib B chepe
ABUAKOHCTPYMPOBAHUS, OHAa I03BOJIIET MOJAEIHPOBATh U BU3YaIH3UPOBAThH
CJIO)KHBIE KOHCTPYKIMH, TaKke NaéT BO3MOXHOCTh OOMEHHMBATHCS PadOTaMu U
JAHHBIMH MEX/1y paboTHHKaMH. Ha TaHHBI MOMEHT pOJIb MH)KEHEPHOU rpadMKH B
ABUAKOHCTPYHPOBAHUU IMPOAOIDKAET PACTH BBICOKMMHU TEMIIAMHM, CBSI3aHHO 3TO C
TEM, 4YTO COBPEMEHHBbIE TIpa)UUECKHe CHCTEMBI MO3BOJISIIOT MPOBECTH OOJBLIYIO
YacTh PacyeTOB M BHU3YaJIM3aLMH €IIE Ha dTare MOACIMPOBAHUS CAMOJETOB, IS
9KOHOMUH Ha CTAHUAX UCTIBITAHUN M IPOBEACHUH PA3INYHBIX TIOPAOOTOK.

Ieap paGoThl — aHAIN3 UCIIONB3YEMbIX MIPUEMOB HHXECHEPHOH Tpaduku npu
aBMAKOHCTPYPOBaHHHU.

AHaIM3  MOJIY4eHHBIX  pe3yabTaToB.  VHxkeHepHas  rpaduka B
ABMAKOHCTPYHWPOBAHUH BBHINOJMHAET I[IMPOKUH CHEKTp (YHKOMH, TakWX Kak
MPOEKTUPOBAaHUE 4YepTexel, MOAEIMpPOBaHHWE W  aHAIW3, BHU3YyaJIHM3alud,
HCCIIeIOBaHNUE U pa3paboTKa HOBBIX CTPYKTYpP M TEXHOJIOTUH, CO3/JaHKe MIPOTpaMM
JUId TIOMOLIM B MWJIOTHPOBAaHMM M cO37aHue JokyMeHTauuu. CoBpeMeHHbIE
nporpamMmsl 1uist 3D MonienpoBaHus 00eCIeYMBAIOT THOKOCTh, YCKOPSIIOT ITPOLIECC
BHECEHUSI M3MEHEHMH B KOHCTPYKILHUIO U IO3BOJIIOT MOJEIHPOBATH ITOBEIEHHE
Martepualia IpH pasiMYHbIX YCIOBHAX M Harpys3kax. [1]. Takue mporpamMmsl 4acTo
UCTIONB3YIOT NTPH MOAEINPOBAHNY TaKHX Y3JI0B, KaK KPBUIbs, IJIe TOpa3o0 ObicTpee
U DKOHOMHee OyIeT TIpPOBECTH pa3IWYHBIC HCIBITAHMS, BpPOJE IIEPErpy3oK,
OTPUIATENIBHBIX TEPErpy30K, CKPYyYMBAaHMHM WM TPOYMX HCIIBITAHWH, Ha MOJIEIH,
HNpUOIMKEHHOH K peasIbHOH, BEIb I TPOBEICHUS TOJOOHBIX UCIIBITAHUH B )KUBYIO
HPUXOJUTCS. TPATUTh OTPOMHOE KOJIMUECTBO BPEMEHHM Ha W3TOTOBJICHHE Y3JIOB, a
TaKkXKe Ha CaMHM HCIBITaHMA. Taxke MEepedncIeHHBIe MPOTPaMMBbI ITO3BOJISIOT
CTPOUTD YEPTEKH JIeTalell C UCTIONb30BaHHEM (HOPMYJI, ONTUMH3HUPYS CO3JaHUE U
obecrieunBast 0OMeH HHpOpManKei MeX 1y KOHCTPYKTOpaMH.

3aknaioueHue. bmaromaps COBpEeMEHHBIM IIporpaMMaM M TEXHOJOTHSAM,
WCIIOJIb30BaHNE HWHKEHEpHOH TpadukM B aBHACTPOCHWHM CTaHOBUTCA Bce Oolee
3¢ (GeKTUBHBIM ¥ HE3aMEHHMBIM JUIS JIOCTIDKEHHS BBICOKHMX pPE3yJIbTaTOB U
WHHOBAIIOHHOTO Pa3BUTHUS OTPACIIH.

Jlureparypa

1. Mypamuko O.I1. UnxenepHas rpaduka: 3JeKTpOHHBIA yueOHO-MeTOMIECKUI
komruieke aucuuiuinHel/ OIT Mypamko, EB UHoszemneBa, OA Jlanko - 'omens:
ITTY um. 1O Cyxoro, 2011.
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BHEJPEHUE KAITMWJIIPHOM MOJTUMEPHO-METAJLJIMYECKOM
TPYBbI AJI51 ITIOJAYH ITAB B HAKJIOHHO-HAIIPABJIEHHY 1O
T'ABOKOHAEHCATHYIO CKBAKHUHY. OIITUMU3AIIUA PABOTBI
BbICOKOOBBOJHEHHBIX CKBAKUH

T'YCEHWHOB 3.B. (Acnupanm ATHH, 000 «Apxmux CIIT 2»)
Hayunwiii pykosooumens — 3apunoe A.T. (0.m.n., npogheccop)
Anvmembegckuil 20Cy0apcmeeHHbLL He@MAHOU UHCIUMYM,
2. Anomemvwesck, Pecnybnuxa Tamapcman, Poccus

AKTyajabHOCcTh. Ha mo3aHeit cragum pa3pab0TKy ra30BbIX U F'a30KOHIEHCATHBIX
MECTOPOXKJCHUH B YCIOBHSX TIOHWKEHHOTO TJIACTOBOTO JIABJICHUS U YMEHBIICHUS
JIeONTOB CKBa)XMH 10 KPUTHYECKMX 3HAYCHWH Ha 3a00¢ W B mpu3aboiftHOW 30HE
IUlacTa TMPOUCXOJHUT IPOLECC HAKOIUICHHUS JKUAKOCTH, KOTOPHIH NPHUBOIUT K
HEyCTOW4YMBOW paboTe M CaMOIPOM3BOJIBHOM OCTaHOBKE ckBaxuH. [Ipomecc
CaM03a/IaBIMBAHUS BBI3bIBACT HAPYIICHHUE CTAOMIBLHOTO peXXUMa (POHTAHUPOBAHNS,
COKpalleHHe JeOMTOB YIIICBOAOPONHOM NPOAYKIHMH, IOBBIICHHE PHCKOB
THApaTooOpa3oBaHMs, BO3HMKACT HEOOXOIMMOCTh Celapaluyd W yTWIN3ALHN
3HAYUTEJIBHBIX KOJIMUECTB )KUAKOCTH.

Leabr padorsl — oOecrieueHne CTaOMIBHOW pabOThl Ta30KOHIEHCATHBIX
CKBO)XUH IIOCPEICTBOM YJaJCHUs CKOIUBIICHCS Ha 3a00€ XHUAKOCTU IyTeM
neneHanpasieHHoNH mofgaun [IAB B Topu30OHTaNbHYI0 4YacTh CKBAXHHBI IIO
KalWUBIPHOMY TPYOOIIPOBOIY.

AHAJIU3 NOJYy4YeHHBIX pe3yabTaToB. B pamkax naHHO# paboThl 6bUT TOK00paH
cambrii adextuBHpii [TAB w3 40 3apanee momoOpaHHBIX 00pa3noB. beun
pa3paboran Anroput™m B [10 OLGA, yuuteBaromuii neiicreue [IAB Ha mdpooit
MOJIETIM CKBa)KHHBI, TaKkke ObLT pa3paboTaH Ha OCHOBE aHAJMTUYECKHX PacyeToB U
3aKIIOYECHUI B X0Jie pabOTHl AITOPUTM BHIOOPA-CKBaKMH KaHAWAATOB. JlaHHBIN
cnioco6 momaun [TAB Oblm BHeApEeH Ha ra30KOHICHCATHYIO CKBa)KMHY, IOKa3aj
BBICOKHE PE3yJIbTaThl, ObUT MPOJUIEH CPOK CITY>KOBI SKCIUTYyaTAlMOHHOW CKBA)KHHBI,
JOTNOJIHUTENbHAs 100bMa YBC cocrasuia Gonee 250 muH. M° no rasy u 17 Thic.
TOHH TI0 KOHJICHCATY.

3akarouenue. lcrmonb3oBaHME KamWUIIpHOM TpyOsl mia momaun ITAB
obnamaet psIoM MPEUMYIIECTB:

. VYckopennas noctaBka [TAB Ha 32601, 1ieneHanpaBiieHHOE BO3/ICCTBHE HA
MHTEPBAJI JIOKAJIHHOTO CKOIUICHHS JKUIKOCTH;

. OnruMu3anys pacxojia peareHra;

*  Ilpomnenme cpoka Ciry>kObl 3KCIUTyaTallMM CKBaKWH, 0e3 IpOBeAeHHS
noporoctosiiiero KPC (36C u T.11.) 10 MOMEHTa TIOJTHOM OCTaHOBKY;

. CHmwxenue Temna najaenus 100erau YBC B nienom o HI'KM;

. Veemmuenne KT BamaHXUHCKOTO 00BEKTA DKCILTYaTAIIH;

. CHmKeHHe BO3JCHCTBUS Ha OKPYKAIOMIYI0 CPEAy 3a CYeT yMEHBIICHUS
KOJINYECTBA MPOJYBOK CKBa)XHWH HA (PaKeIbHYIO JTMHHIO.
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MMPOEKTUPOBAHUE I'M/IPOBJIOKA YHUBEPCAJILHOT'O
CPEJICTBA

JAHIOK J.A. (cmyodenmxka ep. IA-51)
Hayunwuii pyxogooumens — Kyaveetixo I'. C. (cm. npenodasamens)
Tomensckuil 2ocyoapcmeennviti mexnuyeckutl ynusepcumem um. I1. O. Cyxozo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYaJbHOCTb. [ MIpONPHBOIBI COBPEMEHHBIX MallWH, KaK IIPaBHIIO,
COCTaBJIAIOTCS U3 HAYKOEMKHUX KOMIOHEHTOB. OCHOBHOE MECTO B TMAPOCUCTEMAX
3aHUMaeT  TUApaBiIMYecKas  ammaparypa. [lpy  co3maHMM  IIPUBOJOB
TEXHOJIOTMYECKHX MAIlIWH BBINOJNHSIOT pa3paboTKy TuapobiokoB. ['mapobiokn
ABJSIIOTCSL  THUAPABIMYECKMMH  yCTPOWCTBAaMH,  INpEJHA3HauYCHHbIE  JUIA
pacmpeseneHuss IOTOKOB JKHAKOCTH, OTPaHWYCHHS [aBICHUS M YIPaBICHUA
THIPaBINYECKIM KOPITYCOM.

Heap paGoTbl — cMOIEIMPOBATH THIPOOIOK YHHBEPCAIBHOTO CPEACTBA U
npoBectd ucnbiTanusd 1o ['OCTam 29015, 20245. Paspaborate cxemy
THIPaBJINYECKYIO IPUHIUITHAIBHYIO U T0100paTh THAPOAIIIapaTypy.

AHATU3 TOJYyYeHHBIX pe3yJbTaToB. Ha ocCHOBe aHamu3a NaTEHTHBIX
pa3paboTOK BhIOMpacM ammaparbl MO0 HOMHHAJIBHOMY pacXxoay W JaBJICHUIO.
IIpoexTpyeM MOHTaXXHYIO CXeMy MJIS YCTAaHOBKHM, THIPOCHCTEMY H CXEMY
THIPAaBINYECKYI0  NPUHIMNUANbHYI0. IIpoBoauM  ommcaHue THUAPOOIIOKA.
I'uapopacnpenenurensb VDF-H15-000-000-44-000000 OTKITIOYAEeT
THPaBIMYECKUH JBUTaTelb, TO3BOJISAS MOPIITHAM BEPHYTHCS B OJOKU IIUIMHIPOB U
JIBUTATEJIO BPALIATHCA B PEKUME CBOOOIHOTO X0Aa. DTO MPEA0TBPAIIAET KOHTAKT
KYJIAYKOB U MOPIITHEH Ha BRICOKOW CKOopocTH. MakcuManbpHOe naBieHue 450 oap.

T'unpopacnpenenurens PI'C4-6/3CE.574E.I24 V1 mpennasHadeH s
JJIEKTPUYECKOTO  YNPABJICHUsS HANpaBlIeHHEM IIO0TOKa paboueil KUAKOCTH
UCTIOJIHUTENILHBIX OPraHoB ruapornpuBoaa. O0macTb NPUMEHEHHUS - THIPOTIPHUBOJIBI
MOOWJIBHOW TEXHHUKH, CTAaHKOB, IIPECCOB W  JIPyroro IPOMBIIIJIEHHOTO
ruApOUIMPOBAHHOTO 000PYJOBAHHSI.

BeiBon. Takum o0pazoMm, mepBOOYEpeqHOW 3ajadyeldl  MPOBOJUMBIX
HCCIIEIOBaHUH SABISIETCS TPOCKTHPOBAHUE THAPOOIOKA YHUBEPCAIBHOTO CPENICTBA,
MOJIEpHHU3AIMsI THUAPOOIIOKAa B COOTBETCTBHH C KOTOpOM Oblma momoOpaHa
THIpoanmaparypa, TaKkKe IpPH TPOEKTHPOBAHWM KOHCTPYKIMH CTEHAAa Oblna
paspaboTaHa cxema THapaBiIuecKas NMPUHIMIHAIbHAS M pa3paboTaHa METOJHKa
UCIIBITaHUH, TNPOM3BEJCH MNOAOOp THIpoarmnaparoB Juisi oOecrieueHHs PabOThI
NPUBOJA CTEH/IA U pa3paboTaHa KOHCTPYKIUS CTEH/A B LIETIOM.
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MHNPOEKTUPOBAHUE I'MAPABJIMYECKOI'O TIPUBOJA
®PE3EPHO-PACTOYHOI'O CTAHKA 6M612®11

JOPOIIEHKO B.A (cmyoenm ep. I[4-51)
Hayunwvui pyxosooumens — Kyaveetixo I'.C (cm. npenodasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omenv Pecnybnuka Benapyco

AKTyaJabHOCTB. [IJi1 TOBBINICHUS KavyecTBa JeTalnu i o0paboTkM Ha
(pe3epHO-pacTOYHOM CTaHKE HE0OXOMMa BBICOKast TOYHOCTh MepeMelieHHs (ppes.
B cranke 3a npotiecc nepeMenieHusi OTBEYaeT FUApPaBINUEcKas CUCTEMA.

Hear padorsl — CHpoeKTHPOBaTh THIPABINYECKUH NPUBOA (pe3epHO-
pacTOYHOrOo  CTaHKa C  [oAOOpOM — IIECTEPEeHHOTO  Hacoca  Oomblied
MPOU3BOIUTENEHOCTH.

Pe3yasTaThl Hccaeqo0BaHMii. MHOTOONEpAIMOHHBIE (pe3epHO-PACTOTHBIC
CTaHKU SBJIAIOTCS CTAHKaMH MPOJOJBHOTO THIMA, UMEIOT MPOJOJIbHO-TIOABMKHBII
CTOJ ¥ HEMOIBWXHEIM mopran. OOpabaTeiBacMasi JeTallb YCTaHABIHWBACTCS Ha
crone. [lpomomeHBIE (pe3epHO-paCTOYHBIE CTAaHKH OCHAIICHBI YCTPOWCTBOM
U(PPOBON MHIUKAIMK M aBTOMATHYCCKOTO IMEPEMEIICHUs pabovuX OpraHoB IO
npeHadopy, TUPUCTOPHBIME TPEOOpPa30BATEISIMH, IICHTPATN30BAHHON CHCTEMOI
CMa3Kd © THAPABIMKH, IPEACTABJIAIOT COOOH  CIOXKHBIE COBPEMCHHBIC
MeTaopexyie cranku [1]. Ha momepeumHe mepneHAMKYISPHO XOJy CTOJA
nepeMeIacTes BepTHKaIbHAs (pe3epHO-pacTovHas 0aOka IMOJ3YHHOIO THUMA C
BEPTUKAIBHO-TIOJABUKHBIM TOJ3YHOM. B TOJN3YyH BCTpOEH MpUBOJ BpallleHUs
OCHOBHOTO BEPTUKAIBHOTO MIMHH/ENTS cTaHKa. OCHOBHOW IIIIIHIEIH 00eCTIeYnBacT
00paboTKy JeTaneil ¢ ONHOW CTOPOHBI-TOPU3OHTANBHBIX MOBEPXHOCTEH paBHOM
BEICOTEHI B IIPeJIeNiax BblIeTa Mom3yHa 0a0ku. [llupokoe mpruMeHeHNEe THAPOTIPHBOAA
OOBSICHAETCSI TeM, YTO OH JaeT BO3MOXKHOCTh OECCTYIIEHYaTO pPeryIupOBaTh
CKOpPOCTH B IIMPOKHMX IpeJenax, INIaBHO pPEBEPCUPOBATH JBH)KYLIHMECS OpPraHbI
CTaHKa, aBTOMAaTHYECKH TPEIOXPAHATh €r0 OT IEeperpy3Kd, JIETKO 00ecrednBaTh
cMa3bIiBaTh U Jp. B craHkax ruIponpuUBO]l MPUMEHSIOT C LENbI0 MEXaHU3aLUU U
aBTOMATH3alMd WX paOOThI: JBW)KECHHE MOJAYd CTaHKa, U1 [EPCKIIOUYCHHS
CKOpOCTEH, TOPMOXKEHHUS UINUHACNS, 3a)XuMa 3aroTOBOK, aBTOMaTU3aluU
yIpaBleHUs IUKIaM padoThl CTaHKA U T.1I.

3akiarouyenue. B xome paboThl MpenjiokeHa cxemMa THAPABINIEeCKOT0 MPHUBOA
3a CYET 3aMCHBI IIECTEPEHHOT0 HAcOca OOJIBIICH MPOU3BOIUTEIHPHOCTH H TOTYIHIH
OoJee Ka4eCTBECHHYIO 00pabOTKY, ITyTeM BBICOKOW TOYHOCTH IepeMENICHUS Ppe3.

Jlureparypa

1. Muxaitnos M.W. (2013). Bnusinne napamerpoB TOPLOBOH (pe3bl Ha pa3Mepsl
cpe3aeMoro cios M Bujx obpaboTtaHHOW moBepxHoctH/ M.M.Muxaiinos, O.A. Jlanxo. -
Becthuk Ilomonkoro rocynapctBenHoro yHuBepcutera. Cepus B. IIpomblieHHOCTS.
IIpuknanusie Hayku. - 2013. Nell. C. 52-57.
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BJIUSTHUE PACKJIMHUBAIOIIIUX ATEHTOB, UX CBOMCTB
HA D9®@PEKTUBHOCTD PABOT I1O I'PII

OAYBUHA J.A. (macucmpanm ep. 3MM-11)
Hayunwuii pyxogooumenv — Ilopowun B./[. (0.2.-m.H., npogpeccop)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuxa Benapyco

AKTyaJbHOCTb. YBeNWYEHHE JOObIYM HePTH TpPH YXYIUIEHHH TOPHO-
TEOJIOTHYECKUX YCIOBUH BO3MOXKHO TOJBKO TIPH HCIIOJIb30BAaHWM HOBBIX
TEXHOJIOTHH WM YCOBEPIIEHCTBOBAHUM YK€ CyLIeCTBYIOMUX. [MapaBmuueckuit
paspsiB wiacrta (I'PIT) siBisieTcst Ha ceroAHSIIHUN 1eHb HanboJiee pe3yIbTaTHBHBIM
Te0JIOTO-TEXHUUECKIM MEPONPHUITHEM.

Iear paGoThl — TNPOAHATM3UPOBATH INPUMEHEHHE PAa3IMYHOTO poja
PacKIMHUBAIOIINX areHTOB, OLCHUTH NX 3()(HEKTHBHOCTD.

CoBpeMeHHbBIE MaTepuallbl, UCIONb3YEMbIE IS 3aKPEIUICHHUS TPEIIUH, MOXKHO
pa3leNuTh Ha [Ba BHJAa — KBApIEBBIC TIECKM M INPOIAHTHI CpeIHEH M BBICOKOH
MPOYHOCTH.

KBapiieBblii mecok — MaTepHual, paclpOCTPAHEHHBIN B MPUPOJIC M 00IaIa0IIHi
OTHOCHTEJIFHO HU3KOW ce0ecTOMMOCThIO  Npou3BojacTBa. [leckn  0OBIYHO
UCTIONB3YIOTCS TIPH TUIPOPA3phiBe IUIACTOB, B KOTOPBIX HAINPSHKEHUE CXKATUS HE
npesbimaet 40 MIla, mI0OTHOCTh NECKOB COCTABIISET MPHOIU3UTENBHO 2,65 T/cM3.

[TpomaHT — BBICOKOIIPOYHBIN KepaMHUYECKUH T'paHyJI000pa3HbId Marepuall,
NOJy4yaeMblid  MYTEM  BBICOKOTEMIIEpAaTypHOro  OOXKHMra  CIEelHalbHOTO
(hpaKIOHUPOBAHHOTO TIIMHO3EMA.

Ha npaxTtuke nHamboiee 4acTo NPUMEHSIOT IPOINAHTHI C pa3MepaMu TpaHyi
0,425 - 0,850 mm (20/40 mem), pexxe 0,850 - 1,700 mm (12/20 memr), 0,850 - 1,180
MM (16/20 memr), 0,212 -0,425 mm (40/70 memr). Beibop HeoOxomumoro pasmepa
3epeH MPONAaHTa ONPEAETIeTCSI KOMIUIEKCOM Ie0JIOr0-TEXHOJIIOTHYECKHX (haKTOPOB.
Uem KpymHee TrpaHysbl, TeM OOJbLIEH MPOHHUIIAEMOCTHIO OO0JIaZaeT YMaKOBKa
nponaHta B TpemuHe. OJHAKO HCIOJIB30BaHUE MpOIAHTa KPYIMHOH (pakuuu
CONPSDKEHO C JOTOJIHUTEILHBIMH TIPOOJIEMaMK MIPU €ro MEPEHOCE BOJIb TPELIMHBI.
[IpouHOCTB NpONaHTa CHIXKAETCS C yBEIMYEHHEM pa3mMepoB rpanyi. Kpome toro, B
c1a00CHEMEHTHPOBAHHBIX ~ KOJUIEKTOPAaX  MPEANOYTHTENILHBIM  OKa3bIBaeTCsI
UCIIOJIb30BaHKE MPOMaHTa OoJyiee MeakoW (pakiyu, Tak Kak 3a CUYET BBIHOCA M3
IUIacTa MEJKOAMCIIEPCHBIX YacTUI] YNAaKOBKAa KPYITHO3EPHUCTOTO IpOIaHTa
MOCTENEHHO 3aCOPSETCS M €€ NPOHUIIAEMOCTh PE3KO CHUXKACTCH.

3akJroueHne. Pe3ynbTaTel ONBITHO-IPOMBICIIOBBIX HCIIBITAHHI, ONMCHIBAIOIINX
noBezieHne ucnoinb3yembix npu I'PI1 packnnHMBaIOMNX MaTepHaIOB B PA3IMYHBIX
IUIACTOBBIX YCJIOBHSX, CIIOCOOCTBYET OoJjiee IpaMOTHOMY HOAOOPY Pa3IM4HBIX
PacKIMHUBAIONIMX areHTOB, YTO B CBOIO OYEpEAb yBEIMYMBACT 3(P(PEKTUBHOCTH
I'TM no naTeHCH(UKAITUN JOOBIYH HEPTH.
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HNCCIEAOBAHUE BIIMAHUA KOHCTPYKIIMUA CTEHTA
HA HAIIPA’)KEHHO-JE®OPMHUPOBAHOE COCTOSHUE APTEPUN

3AMIEB E. B. (cmyoeum, ep. TT-41)
Hayunuwuii pyxogooumenv — Cmonapos A. 1. (cmapwuil npenooagamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

C BO3pacTOM Ha BHYTPEHHEH 00O0JIOUKE BEHEUHBIX apTepHil OTKJIA/IBIBAIOTCS
aTepOCKIICpOTHYECKHE OJISAIIKH, KOTOpbIE YMEHBUIAIOT MpocBeT aprepuid. [lis
BOCCTAHOBJIECHUS HOPMAalbHOTO KPOBOTOKA IO YAaCTUYHO 3aKyNOPEHHBIM
KPOBEHOCHBIM COCYZlaM IPUMEHSIOT CTEHTUPOBAHHE, T.€. YCTAaHABIHUBAIOT B IPOCBET
CY)KEHHOH apTepHu CIenuaIbHOE MEAUIMHCKOE YCTPOMCTBO — CTEHT, KOTOPBIH
BBITIOJTHACT (DYHKIMIO KapKaca, IPeIOTBPaIlasi CTCHO3 W OKKIIFO3HIO.

B manHOi1 paboTe mccienoBaiy BIMsSHIE KOHCTPYKIMU CTEHTA Ha HANPSDKCHHO-
nedopmupoBannoe cocrosiaue (HJC) aprepun u aTepoCKIepOTHYECKON OJISAIIKA
npu packpeitiy creHTta. Pacuer H/IC npoBoamiy npu MoMoIIM MEeToJa KOHEUHbIX
3JIEMEHTOB.

IIpennonarany, yTto apTepust U OJAIIKa M30TPOIHBI U THIEpynpyru. Mozensb
apTepuH OblIa CTPYKTYpPHO pa3jielieHa Ha TPHU CJIOS: MHTHMa, MEAMS M aJBEHIIMS.
BeiOpanHbIii reomMeTpuueckuil npoduib OJAMIKM SBISJICS OJHUM W3 HambOouee
pacnpocTpaHeHHbIX. J{JIs OMcaHusi MEXaHUUECKOT'O MTOBEACHHS apTEPHH U OJISIIKK
BeIOpanu mojenu Ogden u Mooney-Rivlin, cootBetcTBeHHO.

Matepuan ctenta — cranp [12X18H10. IlpumHnmanu, YTO HadajJbHBIE
HAaIpsOKEHUS B CTEHTE OTCYTCTBYIOT, ITPH PACKPBITHN CTEHTA Harpy3Ka paBHOMEPHO
pacmpezeneHa o BHyTpEHHEH OBEPXHOCTH.

Pacuer H/IC aprepuu u ONSIIKK MPOBOAMIN JUIS ABYX Pa3lIMUHBIX BApHAHTOB
KOHCTPYKIIMH cTeHTa. [Io mepBoMy BapuaHTy HauOoJblllee 3HaUeHHE HAIPSHKCHUH
B 30HE KOHTaKTa CTEHTa W Osmky coctaswio 5,7 MIla. Hampsbkenue B cTeHKe
aprepun 1,1 MIla. 3HayueHMe MaKCHUMAaJbHBIX 3KBUBAJIECHTHBIX HamNpsKEHUH B
CTEHTE IIPU TOJHOM PAcKpBITHH He npeBsimaeT 430 Mlla. [l BToporo BapuanTa
KOHCTPYKLIMH CTEHTa HauOoJIbliee 3HAUCHNE HANPSHKEHUI B 30HE KOHTAKTa CTEHTa
u Omskn cocraBuiao 93 klla, mpu 3TOM HanpspkeHHS B CTEHKE apTepuu
HEe3HAYNTEIbHBl. MaKCHMalbHOE SKBHBAJICHTHOE HANpsDKEHHE B CTEHTE IIPH €ro
MOJTHOM pacKpbITHH He npeBbimaeT 304 MIla. YpoBeHb HaNpsOKEHUH B CTEHTE MO
BapuaHTy 2 cocraBui 70-170 MIla, npu 3ToM HaOmoaaoTcs ciaboHarpy>KeHHbIE
obusractu ¢ ypoBHeM HanpspkeHui 10 50 MlITa.

B pesynpTare pacdeToB YCTaHOBJIEHO, YTO NPHU B3aUMOIECHCTBUHM apTepHH U
OJISIIKK CO CTEHTOM BapHaHTa 2, YpOBEHb HANPSDKEHUH B apTepUH 3HAYMTEIHHO
HIDKe, 4eM 1o BapuaHTy 1. Kpome Toro, Hamuuue 30H C HHU3KHM YPOBHEM
HalpsOKEHU B CTEHTE 10 BApHAHTy 2 MO3BOJIICT M3MEHHTh T'€OMETPHUYECKHE
pasMepel ero CTPYKTYPHBIX D3JEMEHTOB M YMEHBIIUTH JAHWANa30H BHEIIHETO
BO3/ICMCTBUS HA apTEPHUIO.
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CUCTEMA YJIAJIEHHOT'O PEI'YJIMPOBAHUA
SAIATHBIX TOTEHIMAJIOB INTOA3EMHbBIX MATMCTPAJIBHBIX
TPYBOITPOBOJOB

3ANOJbCKMM A.E. (acnupanm, ITTY um. I1.0. Cyxozo)
Hayunwuii pyxogooumens — Kpviunesg FO.B. (k.m.H., doyenm)
Tomensckuil 2ocyoapemeentviti mexnuueckuti ynusepcumem um. 11.0.Cyxoeo,
2. l'omenw, Pecnybnurxa Benapyco

AKTYaJlbHOCTB. AKTYalbHOCTh JAHHOW paOOTHI 3aKIOYACTCS B CO3JaHUH
YHUKAJIbHOW aBTOMAaTHU3UPOBAHHOM CUCTEMBI 3alllUThl KOHCTPYKIMHA U 3JIEMEHTOB
TpyOOIPOBOZIOB C MPUMEHCHHEM CPEICTB M TEXHOJIOTUH yIAJICHHOTO KOHTPOJIS
[1,2].

Heas paGoThl — NPOAHANM3UPOBATH CYIICCTBYIOIIUE CIIOCOOBI W METOIBI
3aIUTHI TOJ3eMHBIX TPYOOIIPOBOIOB; PACCMOTPETH YCTPOHCTBO HBIHEIITHUX CHCTEM
3aIUTHI, MIPOAHATM3UPOBATE YCIOBHUS, BIHSIOIINE HA (OPMHUPOBAHHE 3alIUTHBIX
MOTEHIINATIOB HEPTEIIPOBOIOB.

AHaJIN3 MO0JIyYEeHHBIX Pe3y/1bTaTOB.

- YCTaHOBJIEHO, 4TO 3()(EKTHBHBIM METOJIOM 3aIIUTHI HOA3EMHBIX TPYOOIIPOBOIOB
(HedrenpoBosioB) sBisAOTCS  craHumMy KatoaHo# 3amuthl  (CK3), koropsie
OCYILECTBIIAIOT 3JEKTPOXUMHUUECKYIO 3aIINUTY;

- BeiiessioT 3 Buga CK3 — BEIIpSAMUTEIbHbIE, TAPUCTOPHBIC, HHBEPTOPHBIE;
kaxnpii Bug CK3 pMeeT CBOM JOCTOMHCTBA U HEJIOCTATKH;

- YCTaHOBJIEHO, 4YTO HauOojiee HKOHOMHYECKH J(PPEKTUBHBIM CHOCOOOM
BOCCTAHOBJICHHSI 3allUTHOTO IOTEHLMAjda B YCJIOBHUSAX JOJIOH O3KCIUTyaTaluu
HEe(TerpoBo/Ia SBISETCS MMOUCK ONITUMAIIFHOTO peknMa padboTel CK3;

- yCTaHOBJIEHO, 4TO cymectBytoue CK3 He uMET O0CTaTOYHOM CTeneHu
ABTOMATH3allMd ¥ aBTOHOMHOCTH Pa0OTHI, CIICIOBATEIBHO, aKTyaJbHBIM SIBISCTCS
co3fgaHue cucteMbl ynaieHHoro MoHuTopuHra CK3 s MOBBIIEHUS UX
SHEPreTUIeCKOi (P (PEeKTUBHOCTH;

3akarouenue. B pamxax pa®oTbl ObUT IPOBENCH aHAIU3 CYIIECTBYIOLIMX
METOJIOB 3aIUTHI MOJA3EMHBIX TPYOOIIPOBOJIOB, YCTAHOBJICHBI UX MPEUMYIIECTBA U
HEJOCTaTKU. Y CTAHOBJICHO, YTO HBIHEIITHUE CUCTEMBI HE SIBJISIFOTCSI COBEPIIEHHBIMH
1 TpeOyoT N0pabOTKH, BKIIOUYAs MPUMEHEHHE COBPEMEHHBIX HH(OPMAIMOHHO-
M3MEPUTENIbHBIX U TETKOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

JlutepaTtypa

1. ABepuenkos, B. 1., Jleonos, E. A., lllkabepun, B. A., Kpeimaes, 0. B., 3axapenko,
J. A., & Jlenux, 5. U. . Pa3paboTka aHaIMTHYIECKOH CHCTEMBI MOHHTOpHHTra OacceiHOB
OTKPBITBIX BOJAOEMOB U IPOTUBOIIABOAKOBOIO MNPEAYHNPEKACHUS. (DyH,I[aMeHTaHI)HLIe
uccnenosanus, (2014. Ne12-1., C.13-19.

2. Kpoiuires 1O. B. MccnenoBanue quHaMUKH BbIOETa CHHXPOHHBIX IBUTaTeNel C y9eTOM
XapaKTepPUCTUK MNPHBOIHBIX MeXaHU3MOB //BecTHuk I'OMenbCKOro rocynapCTBEHHOTO
TexHu4yeckoro yuusepcutera um. [10 Cyxoro. — 2002, — Ne. 3-4 (9). — C. 074-081.
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AJIBTEPHATUBHOE SHEPTETHYECKOE TOIIVIMBO HOBOTI'O
IHOKOJIEHUA

KA3AK P.A. (cmyoeum, ep. HP-11)
Hayunwuii pykogooumenv — Abpamosuy O.K. (cm. npenooasamerns)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AxTyajabHocTh. OJHUM U3 BapHaHTOB PEIHICHHUS NMPOOJIEMbI MPOUCXOXKICHUS
3emun, €€ Ha4aIbHOTO COCTOSHHUS, IBOJIIOIMH M IIOCTPOCHUS MOZIENIEH BHYTPEHHETO
CTPOCHHMS SIBJISIETCS] M3YUCHHE IIIAHET 3€MHOM TPYIIIbI, CAMOH JOCTYITHOH B 3TOM
iane sBisiercs JlyHa.

Ieap padoThl — MPOaHATN3UPOBATh MHOTOCTOPOHHHKE HcciieoBaHust JIyHbl, u,
B YAaCTHOCTH, OOpPAaTHTh BHUMAHUE Ha CTPYKTYPY €€ TPaBUTALUOHHOTO TOJIS.

AHaJIN3 TOJY4YeHHBIX pe3yJabTaToB. Ecim npuaepXuBaThCs TEOPHHU
cOBMecCTHOTO o0OpazoBaHust 3emnn u JIyHBI, TO TOCPEINCTBOM MAacCIITaOHOTO
u3ydeHust JIyHBl MOKHO MOJIYYWTh HHGOPMAIMIO 00 YCIOBHAX, B KOTOPBIX
MPOUCXOMI0 (POPMHUPOBAHUE 3EMITH — 3TO OHA U3 TOCTYIHBIX ISl pEIICHUS 3a/1a4.
Hpyras 3agaya — npakTtudeckoro ruiana. Hedrtbh u ra3, nmoObiBaeMble Ha 3emiie
OTHOCSITCS K HE BO30OHOBJISIEMBIM pecypcaM, KOHe4HO, Ha JIyHe He(TH 1 raza ObITh
HE MOJKET, OJJHAKO €CTh NMEPCIEKTUBHOE TEPMOSICPHOE TOIUIMBO renuii-3. JJoobua
9TOT0 JIETKOT'O U30TOMNA I'efius B OJrkaiiiieM OyayIieM CMOXET PeIlUTh npodiemMy
SHEepreTuueckoro kpusuca Ha 3emie. Ha 3emiie oH BcTpeuaeTcs Kpaiine penko. Bee
3amacsl TOro U30TOIA Ha HAIleH MIaHeTe OIEHUBAIOTCS yUEHBIMH HE 0ojiee 4eM B
OJIHY TOHHY. McX0zs U3 3TOro, CTOMMOCTH OJTHOTO TPaMMa BEIleCTBA paBHA OJJHOM
TBICSIUE AOJUTapoB. HamaauTs npornece 100bIYH ATOTO TOMIIMBA JOCTATOYHO CII0XKHO,
TaK KaK B OJTHOI TOHHE PETOJINTa COAEPIKHUTCS BCETo UMb 10 MI IIEHHOTO TOTUIHBA.
Bomnpoc B co3nanny MUHE 000TaTHTEIILHOTO KOMOMHATA, HO OOJBIION MOIIHOCTH.
OnHako renuii-3 sBiseTcs HE €ANHCTBEHHBIM LEHHBIM CBHIPBEM, KOTOPOE MOKHO
TpaHcriopTupoBath ¢ JIyHbl. sl BU3yadbHBIX 0OCIeOBaHMN ¢ 3eMIIH JOCTYITHO
59% mnosepxHocTu JIyHBI, HA KOTOPOH MPeodIaTAI0T MOPCKUE 00pa30BaHUs B BUJIE
6a3aMbTOBBIX M3NMUSHUN OOJBIION TIoTHOCTH. Ha oOpaTHOI cTOpoHE HMMEroTCs
KpYroBble O6acceiHbl TanaccouaaMu. [ paBUTAIlMOHHOE TI0JIEe KPYTOBBIX OacceitHOB
BHZ[HMOﬁ CTOPOHBI .HyHI)I HUMECT ITOJIOXKHUTCIIBHBIC aHOMAJIMU CHUJIbI TSAXKCECTH, UTO
COOTBETCTBYET HAKOINJICHUEM IIJIOTHBIX 0a3aJIbTOBBIX HSHHSHHﬁ, a O6paTHOﬁ
CTOPOHBI OTPHUIIATENIbHbIE, KOTOPBIE 00YCIIOBIEHBI pa3Ipo0IeHHeM MTOpO] B MECTaX
ynapoB MeteopuroB o JIyHy. JIyHa nMeeT pa3nnuHyIo TOJNIIMHY KOPBI HA BUANMOMN
¥ 00paTHOW CTOPOHAX, B OT/JEIBHBIX MECTaX BUINMOM CTOPOHBI OHA YTOHBILACTCS
10 20 kM, a Ha 0OpaTHOH CTOpOHE OHa jocThraeT TomuuH 6osiee 100 kM. JlyHHBIC
HIOPO/IbI KOPBI COJIEPKAaT XMMUYECKHE dJIEMEHTHI: ypaH, Kajlui, KalbLUui, KpeMHHUH,
MarHui, aTIOMUHUHN, TUTaH, JKeJIe30, KUCIOPO/I.

3akiarouyenue. Pacimpenue npeacraBineHuii o JIyHe cTaBUT HEMano HOBBIX
3a/1a4, Kak QyHIaMEHTaIBHOTO, TaK W MPUKJIATHOTO XapaKTepa.

46



PABPABOTKA TEXHOJIOI'MU CTPOUTEJBCTBA CKBAYKHWHBI
C BOJIBIIIUM OTXOJOM OT BEPTHUKAJIN

KAIMMHCKWH H.O. (acnupanm)
Hayunweiii pyxosooumenv — [losxcuk I1.11. (k.m.H., Ooyenm,)
Tomensckuil 2cocyoapcmeennswiti mexnuyeckutl ynusepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AxtyanabHocTb: C Havanom paspabotku B PecryOmuke benapych HedTsHBIX
MECTOPOXKJEHUH, CTOSII BOIIPOC O COBEPIICHCTBOBAHUU TEXHOJIOTHH CTPOUTEIHCTBA
CKBa)KUH 11 Oosiee 3 PEeKTUBHOTO U3BJICUEHHS YTIIEBOJAOPOIOB U3 NPOTYKTUBHBIX
ropuzonToB. HanOonee TNepCHEKTHBHBIME B O3TOM HAlpaBiICHUH SIBISIOTCS
CKBa)KHHBI C OOJBIINM OTXOJOM OT BEPTHKAIIH.

Iesan padoTsl - pa3paboTka TEXHOJIOTHH CTPOUTEIHCTBA CKBAXKHUHBI C OONIBIINM
OTXOJOM OT BEPTHKAIM B YCIOBMSAX 3aiexku Hedtu 1-3 mavex Peunmkoro
MECTOPOXKICHUS HEPTH.

AHanu3 moJsiydyeHHBIX pe3dyabraroB: |-III mauka xapakrepusyercs
YCTOWYMBBIMH ~ KapOOHATHBIMH  IOPOJAaMH C HH3KOH  IPOHHUIIAEMOCTHIO.
['eonornyueckye OCIOKHEHUs, CBSI3aHHbBIE C OCBITaHUSIMH, 00BaJI000Pa30BaHHIMH,
JudrpuxBaTaMyd M TMOTJIOUICHUSIMU HE OXKHIAIOTCS. YCIOBHS paccMaTpuBaeMon
3aNeKUA  ONArOMPHUSITHBI JUIsl CTPOUTENnbcTBa ckBakuH ERD. Hanpsokenus u
MOMEHTHI Ha OypuibHYI0 KoJoHHY npu Oypenun u CIIO B Hopme. Bec Ha kproke
Ipy TOABEME OT 3a00s1 cocTaBUT 168 T, Bec mpu cmycke coctaButr 25,7 1. Jlns
BpallleHne OypWJIbHOW KOJOHHBI TpedyeTcss MOMEHT He Menee 51 kHxm (He
COOTBETCTBYIOT BO3MOXKHOCTsIM mMetommxcst CBII).  [IBmkenue OypmiibHOM
KOJIOHHBI Ha 3a00€ OyzeT BO3MOKHO TosbKo TipH ee Bpamienun (HHbB ¢ npurarenem-
OTKJIOHHWTENIEeM HE BO3MOXHO). [lpm BpameHun OypHIbHOW  KOJIOHHBI
obecrieunBaeTcss  JIOBEAGHHE  OCEBOW  Harpy3ku 0e3  CnHMpalbHOTO U
cuHycouganpHoro niruda. [Ipu momave Hacocos 35 n/c gapnenue cocraBut 28 Mlla
IPY MHCTPYMEHTE Ha 3a00€ (He NPEeBHIIA0T BO3MOKHOCTEH OypOBBIX YCTaHOBOK).
OKBUBAJICHTHAs LUPKYJSIMOHHAS IJIOTHOCT He mnpeBbicuT 1270 kr/mM3 mpu
cratiyeckoii morHoctu 1080 kr/m3. Koaddurment BeiHOCa 1s1ama Beimie 0,7, 4To
sBysieTcs yaosieTBoputenbHbiM. Cryck npubopoB 'MC Ha OypuiibHO# KOJIOHHE
6e3 BpamieHus Bo3MoxkeH a0 TayomHel 5700 m. Coyck mpubopor TMC Ha
OypHIIbHOI KOJIOHHBI O€3 BpaleHNsI METOIOM MOITaBKa BO3MOXKEH A0 3a00s1. Ciryck
obcanHoi KomoHHBI 140 MM 0e3 BpamieHHs BO3MOXEH a0 TiIyOuHbI 5355 M.
Hanpspkennst 1 MoMeHTBbI Ha oOcagHyto kosnoHHy 140 MM npu Oypenun u CIIO B
HopMe. Bec Ha kproke mpu moaeeme oT 3a00st coctaButT 112 T, Bec mpu cmycke
cocraButr 24 1. Cnyck obOcamHoil komoHHBI 140 MM 0e3 BpalleHHS METOJ0M
MOTUIaBKa BO3MOJXKEH JI0 32001

3akmiouenue: CrpourenscTBo ckBaxkuH ERD Tpebyer anpobanny oTaenbHBIX
3JIEMEHTOB TEXHOJIOTHH Ha APYTHX CKBaXxwHaX. [[puMeHeHne BriepBble MHO)KECTBA
3JIEMEHTOB TEXHOJIOTHH HEMOCPEJCTBEHHO Ha ckBaxkmHe ERD ¢ Gompmioit momeit
BEPOSATHOCTH IPUBEAET K TEXHOIOTHIECKUM IPOUCIIECTBUAM.
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UCCJEIOBAHUE TEOMETPUYECKOM U CTATUYECKOMN
TOYHOCTH CBOPHBIX METAJ/UVIOPEXYIINX HTHCTPYMEHTOB

KAPIIOB A.A. (macucmpanm 3MAI 36 — 21)
Hayunwuii pyxogooumens — Muxaiinoe M.H. (0.m.n., npogheccop)
Tomenscxuil eocyoapcmeennsviti mexnuyeckuti yuusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyanbHOCTB. B Hacrosmee BpeMs a8 DOPOU3BOACTBA  JeTajel
MAIIMHOCTPOCHUS U CTAaHKOCTPOEHUS MIMPOKO HCHONB3YIOTCS Pa3IUuHbIC
KOHCTPYKLIMH COOPHOI'O METaIOPEXKYIIEr0 HHCTPYMEHTa C MEXaHWYEeCKUM
KpPEIUICHHEM CMEHHBIX MHOTOI'DaHHBIX IUIaCTUH. TodHOCTH  00paboTKH
MOBEPXHOCTEH JNeTaleil B HaWOOJNBIICH CTENEHH 3aBHCHT OT TOYHOCTH
W3TOTOBJICHUS HHCTPYMEHTa. TOYHOCTH COOPHOT'O METAIUIOPEXKYIIET0 HHCTPYMEHTA
(hopMupyeTcs U3 TeOMETPUIECKOM, CTATHIECKON N THHAMHYECKON COCTABIISIOIINX.
leomerpuueckass © cTaTWdecKas COCTABIAIONINEC COOPHOTO HHCTPYMEHTA
(hopmupyetcst caMoii KOHCTPYKIHEeH WHCTpyMeHTa. [103TOMy HccieqoBaHUE STHX
COCTaBILIIONINX TOYHOCTH COOPHOTO WHCTPYMEHTAa SBISIETCS AaKTyaJIbHBIM
HaIlpaBJIEHUEM HCCIIEOBAHUMN.

Henanb padorsl. VMccnenoBanue reoMeTpUIeCKON M CTATHUECKON COCTABIISIOMIUX
TOYHOCTH COOPHOTO METAJUIOPEXKYILET0 HHCTPYMEHTA.

AHATU3 TOJY4YEHHBIX Ppe3yJabTaToB. lccienoBaHHe TIeOMETPUYECKOH
COCTaBJIAIOLIEH TOYHOCTH COOPHOTO METALIOPEKYLIET0 MHCTPYMEHTA MO3BOJISIET
OMNPCACIIUTL NMOTPCITHOCTDL MO3UIIUOHUPOBAHUA PA3JIMYHBIX 3JICMCHTOB CGOpHOFO
WHCTPYMEHTA, TAaKUX KaK CMCHHBIX MHOTOTPaHHBIX IUIACTHH, OJIOK-BCTaBOK U
IPYTUX PpEeXYMHUX D3JIEMEHTOB JTOT0O HWHCTPYMEHTa B KOpIyce COOPHOTO
METaJUIOPEKYIIEro WHCTpyMeHTa. lccliemoBaHHe CTaTHYECKOW COCTAaBIIAIOIICH
TOYHOCTH COOPHOTO METAINIOPEXKYIIET0 WHCTPYMEHTA ITO3BOJIICT OIPENCIUTh
pazuanbHOE M TOPLOBOE OMEHHE BEPIIUHBI PEKYIINX KPOMOK 3TOTO HHCTPYMEHTA
B 3aBHCHUMOCTH OT TOYHOCTHBIX MapaMETPOB M3TOTOBJICHUS OTICIHHBIX DJICMEHTOB
HHCTPYMEHTA W TOYHOCTHU BBIINTOJHCHUSA COC}II/IHCHI/Iﬁ MEXKITY CO60ﬁ Ppa3INIHbIX
3JIEMEHTOB COOPHOTO MHCTPYMEHTA.

3akirouyenue. VccnenoBanne reOMeTpUUECKON U CTATHUECKON COCTABIISIONINX
TOYHOCTH COOPHOIO METAJIOPEXKYIIET0 HMHCTPYMEHTa MO3BOJSIET TONYyYUTh
YUCIICHHBIC 3HAYCHUA 3THUX COCTAaBJIAIOIIUX TOYHOCTHU oT Ppa3IMYHbIX
KOHCTPYKTUBHBIX U TOUHOCTHBIX IapaMETPOB MHCTPYMEHTA, KOTOPBIE OMPEAEISIOT
TOYHOCTh KOHCTPYKIMN COOPHOTO METAINIOPEKYIIEr0 HHCTPYMEHTA Ha CTA/INHU €r0o
pa3paboTKy ¥ NPOEKTUPOBAHMSI.
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IIYTHU NOBBINEHUS HAAEKHOCTH TEXHOJTOT'MYECKOI'O
MMPOIECCA KOPMOYBOPOYHOT'O KOMBAUHA

KWPUIIOK C.M.(macucmpanm ep. 3MM-11)
Hayunwuii pyxogooumensv — [lenyes M FO. (k.m.H. doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2.l omenwv, Pecnybnuka Benapyco

AkTyanbHocTh. Ha coBpeMeHHOM sTame pa3BUTHUS CENbCKOXO3AHCTBEHHOIO
MAaIIMHOCTPOEHHUS Nepes KOHCTPYKTOPAMHU CEIbCKOXO03HCTBEHHOW TEXHUKU CTOUT
3ajaya pa3pabOTKH M BBIITyCKa MAlIMH MO3BOJISIONMX 00€CeunTh MaKCUMaIbHOE
cOepekeHHEe CBIPHEBBIX, TOIUIMBHBIX M OSHEPreTHYECKMX PECYpCcOB Ha JTamax
MPOM3BOJCTBA,  IEepepabOTKM W  HCHOJB30BAaHUS  CEIHCKOXO3SHCTBCHHOM
TIPOTYKITHH. B YCIIOBHSIX COBPEMECHHOTO TIPOU3BOJICTBA pacrter
MPOM3BOIUTEIHHOCTD, SKOHOMHUYHOCTS U HA/ICKHOCTh MAIITNH, CHIDKASTCS X Macca
Ha CIWHUIy MOIIHOCTH, TIOBBIIIAETCS TOYHOCTh W3TOTOBIICHUS W3CIHIL.
CoBpeMeHHbIC MAaITHHOCTPOUTENBHBIC MPEAUPUSATHS BBITYCKAIOT W3MENHAI C
BBICOKUMH OKCIUTYaTallHOHHBIMHA Ka4eCTBAMH NPH MHHAMANBHBIX 3aTparax
00IIIECTBEHHOTO TPY/Aa.

Henr padorbl. PaccMoTpeTs  BO3MOXXHOCTH — TOBBIIICHHWE — KadecTBa
KOpPMOYOOpOUHOTO KOMOaiiHa 3a CYET YCOBEpIICHCTBOBAHHMS KOHCTPYKIIMH
H3MeNbYaolee-TPaHCIOPTUPYIOIIErO TPaKTa.

PesyabraTnl. HanexxHocTs, 3(QQEKTUBHOCT, M INPAKTUYHOCTb — TJIaBHBIC
TpebGoBaHUsT B COBpeMEHHOM KomOaiiHe. [Ipu JBUKEHHH HW3MENbUYESHHOM
pacTUTETFHONH MacChl Ha OONBIION CKOPOCTH, HAOIIOAAeTCs TOBBIIICHHBIA H3HOC
JeTajeil M3MeNbUYCIoIe-TPAaHCIIOPTHPYIOMEro TpakTa. K paccMoTpeHuto Oblia
BEIOpaHa MpueMHas kKamepa cepuitHoro kombaiina KBK-800.

[Ipoanamu3upoBaB ee KOHCTPYKIUIO, ObUTH 0OHAPY>KEHBI TIOBBIIICHHBIH N3HOC
MaTepuaja CTCHOK TIPUEMHOM KaMephl H3MENbYCIOINIe-TPAHCIIOPTHPYIOMIETO
Tpakta. B mpomecce paboTel B TEUCHHH HEKOTOPOTO BPEMEHEM TPEHHUE
M3MEJIBYCHHOW MacChl O CTEHKH TEXHOJIOTHYECKOTO TPaKTa BBI3BIBANIO UX M3HOC H
TpeboBajo mepuogudeckoil 3ameHbl. HepazO0opHBIM KpoHIITEHH (ukcaruu
MPHUEMHOIN KaMephl TEXHOJOTHYECKOT0 TPAKTa TaKkKe MpeJiaraeTcss U3SMEHUTb, IS
YIIy4IIEHUS! pEMOHTOIPUTOAHOCTH.

C menpl0 TOBBIIICHUS HAAEKHOCTH W YIYYIIEHHS PEMOHTONPHUTOJHOCTH
NPUEMHON KaMepbl ObUIO PEIIeHO: YBEJIWYUTH TOJIIMHY CTEHOK JI0 ¢ 4 10 SMM,
3aMEHHTH CTallb 00br4HOrO KauectBa 3[1C Ha m3HOcocTolikyro 25XCA, nobaBuTh
HaKJIQIKH W3 HM3HOCOCTOWKOWM CTalM, a TaK JX€ W3MEHHUTh (HUKCAIMIO YacTei
NPUEMHOHN KaMepbl TEXHOJIIOTMYECKOTO TPAKTa, CAEIaB ero pa30opHbIM.

3akmoyenne. V3MeHeHHEe MapKu CTalld, ¢ TOJIIMHBI a4 TaK XXC¢ BBEJCHHE
HaKJIaJIOK TOBJIEKIM 3a COOOH yBEIMYEHHE NPOYHOCTH, H3HOCOCTOMKOCTH
NpUEMHON  KaMepsl, YTO TPHBEIO K  MOBBIICHHIO  3((HEKTHBHOCTH
TEXHOJIOTHYECKOTO TpoIIecca.
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SJIEKTPO3PO3UOHHBIE METOAbI OBPABOTKH

KHUPBSAHOB P.O. (cmydenm, ep. AII-31)
Hayunwuii pyxogooumens — Axynosa E.M. (cmapwuii npenodagament)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. I'omenw, Pecnybnuka Benapyco

AKTyaJlbHOCTh. B MAalIMHOCTPOCHHM YacTO BO3HUKAIOT TEXHOJOTHYCCKHUE
mpoOJIeMEBI, CBSI3aHHBIC ¢ 00PabOTKOM MaTepUaNioB U aeTaneil, opMy U COCTOsTHHE
MOBEPXHOCTHOTO CJIOSI KOTOPBIX TPYAHO MOJNyYUTh MEXaHUYECKUMH MeTomamu. K
TaKUM MpoOIeMaM OTHOCHTCS 00pabO0TKa BeChMa MPOYHBIX, OYCHB BSI3KUX, XPYIKHX
U HEMETaUTMYECKUX MATEPUATOB, TOHKOCTCHHBIX HEKCCTKHX JACTalel, Ma3oB U
OTBEPCTUH, WMEIOMINX pa3Mephl B HECKOJIBKO MHKPOMETPOB, IOBEPXHOCTEH
JeTajed ¢ Majol IIepOXOBAaTOCTHIO WU Mallod TONIIWHOW JeEeKTHOTO
MOBEPXHOCTHOTO  cnosA. [lomoOHBIe TpOOIEMBI  peIraroTcs MPUMEHEHHEM
AIEKTPOIPO3UOHHBIX METOJIOB 00PabOTKH.

Iess paGoThl — BEISIBUTH IEPCIIEKTUBHI HCIOIB30BAHUS IIIEKTPOIPO3HOHHBIX
METOAOB 00PaOOTKH.

AHAJW3 MOJYYeHHBIX Pe3yJbTaTOB. DIICKTPO3PO3HUOHHBIC METO Bl 00padOTKH
OCHOBaHbI Ha 3aKOHAaX 3pO3UU (paspylIeHHs) DJIEKTPOJOB M3 TOKOMPOBOJISIINX
MaTepHajoB NMpU MPOMYCKAHUH MEXY HUMHU UMITYJIbCHOTO 3JIEKTPUYECKOTO TOKA.
K otum Metomam  OTHOCAT  DJEKTPOMCKPOBYIO,  BJIEKTPOUMITYJIHCHYIO,
BBICOKOYACTOTHYIO 3JIEKTPOUCKPOBYIO i 3JIEKTPOUMITYIECHYIO u
ANIEKTPOKOHTAKTHYIO 00pabOTKy. DIEKTpOdIpO3HOHHAs 00paboTka B HACTOSIIEE
BpeMs IPAMEHSETCS Ha BCEX ATAllaX M3TOTOBJICHUS IeTalleH, HAUMHAS OT ITOTyYCHHS
3aroTOBOK M 3aKaHYHBAs X OTAEIOYHON 00paboTKON. VICTIONMb3yst 3TH TEXHOJIOTHH,
pemaroTcs YHHUKAJIbHBIC TEXHOJIIOTHYECKUE 3a/Iadyd, OOCCIICYHBAIONINE 33aJaHHOC
yIajJeHue, MepeMelleHre WIH MpupamieHne o0beMa Mareprana 3aroToBkd. Ha
OTpPaHMUYEHHBIX YYacCTKaX 0c000 HArpy>KCHHOH IOBEPXHOCTH ICTATH MOXKHO
MIPOBOIMTH CIIOKHEHIIIHE MHKpPOMETAJUTYPTrUIeCKUe TPOIICCCHI.
OIEeKTPOIPO3NOHHBIE METOJBI OCOOCHHO (P EeKTHBHBI MpU 00paboTKe TBEPABIX
MaTEePHAJIOB U CIOKHBIX (PaCOHHBIX H3aenuil. [IpenMyIecTBO AIEKTPOIPO3UOHHBIX
METOJIOB COCTOUT B TOM, UTO JJIs K3TOTOBJICHUSI HHCTPYMEHTA UCIIONIb3YIOTCS OoJiee
JeméBble, JIerKo oOpabaThiBaeMble Marepuanbl. YacTo MpU 3TOM  HM3HOC
WHCTPYMEHTOB HE3HAUUTEJICH.

3akmouyenne. I300peTeHHE ANEKTPOIPO3UOHHONW 0OpabOTKH MO3BONISET
OpUOOPOCTPOUTENIIM ~ PEIIaTh  CIOXHBIC  TEXHOJOTHYECKHE  3aJadd  IpH
W3TOTOBJICHUM JIETAallell CIOKHOW KOH(HUTYypalMd W3 TBEPIBIX CIUIABOB,
TPYAHOOOpAOAThIBACMBIX METAJUNIOB M CIUIABOB, TaHTajda, MOJUOIEHa U Jp.
MaTepHaIOB. DTO MO3BOJISICT KOHCTPYKTOPAM H TEXHOJIOTaM BBIOPATh ONTHMAIbHEIH
BapHaHT KOHCTPYKIIMU, MaTepUalIa JICTAId U TEXHOJIOTHYECKOTO MpoIiecca.
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MOJIEJIMPOBAHUE TEYEHUSI PABOUYEM )KUJIKOCTH
B HEHTPOBEKHOM HACOCE B IPUJIOJKEHUN KOMPASFLOW
ITPOI'PAMMBI KOMITIAC 3D

KJIEBKHWIL J.A. (cmyoeum I'A-31)
Hayunwuii pyxogooumenv — Anopeesey FO.A. (cmapwuti npenodagament)
Tomensckuil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

AKTyaJbHOCTb. lleHTPOOEKHBIE HACOCHI SIBISIOTCS BaXKHBIM JJIEMEHTOM
THPOCUCTEM M HCHOJB3YIOTCS Ul TNEpeKauyuBaHUS JKUAKOCTEH B Pa3IHMYHBIX
oTpaciisiX TpoMbIIUIeHHOCTH. [loHMMaHMe TeueHus pabodel >KHIKOCTH BHYTPH
Hacoca IMeeT KPUTHIECKOe 3HaYCHHUE U1l ONTUMHU3aIMu uX padoTsl. KompasFlow
- 3TO MOIIHOE MHCTPYMEHTAIBHOE CPENCTBO, MO3BOJIIONIEE MOAEINPOBATh TAKUE
MPOLIECCHI C BEICOKOH TOYHOCTBIO.

IHear paboThl. OIGHKa TIPOLECCOB TeYeHHs pabodel JKUIKOCTH B
IEHTPOOEIKHOM HAcoce C MCIIOIb30BaHUEM IporpaMMHoro cpencrsa KompasFlow
B npuioxkeHun KOMIIAC 3D B pe3ynbrare JAETaJbHOTO YHUCIEHHOTO
MOJICIMPOBAHUA TCUCHUA KUJIKOCTHU BHYTPU Hacoca. I/ICCJ'IC}IOB&HI/IH IPOBOAATCA
A ONpEACICHUA XapaKTCPUCTUK JOBUKCHHA W TMOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I
paboThI Hacoca.

AHaJIN3 TOJY4YeHHBIX pe3yJbTaToB. s nNpoBeAeHHs UCCIEAOBAHUS
ucnons3yem mnporpammy KOMIIAC 3D c¢ monynem KompasFlow, koTopas
MO3BOJIACT CO34aBaTb YHUCICHHBIC MOJCIU TEYCHUA KUIKOCTU B TPEXMCEPHBIX
oO0bekTax. Ha HauaspHOM J3Tame co3maeM TeOMETPHUYECKYI0 MOJeNb pabouero
Kojieca ILEeHTpoOexXHoro Hacoca B 3D-mpocTpaHcTBE ¢ Y4eTOM — BCeX
TreOMETPUYECKHUX MapaMeTPOB, TAKUX Kak (popMa JOMacTel, BXOJHbIE U BBIXOIHBIE
JIMaMEeTpbl, U paJiychl pabodero Koyieca u T.JI.

[Janee 3amaeM HCXOIHBIE AaHHBIE, TaKWe KaK XapaKTEPUCTUKU JKUIKOCTH
(IOTHOCTB, BSI3KOCTB), TMapaMeTphl BpAIEHHs Hacoca W TEOMETPHI0 pabodmx
Jomacteid. 3aTeM IPOBOJUM YHCIEHHOE MOAEIUPOBAHUE, AN aHANIN3a TCUCHUS
JKMJKOCTH ~ BHYTpM  Hacoca.  [lomydeHHble  pe3y/ibTaThl  MO3BOJISIOT
MPOAHAIM3UPOBATh TEUYEHHs paboueil >XUIKOCTH pabodero koimeca. M3ydaercs
pacmpezeneHle CKOPOCTH U JaBI€HHE BHYTpPU pabodero Kojeca, a TaKxke
ompenensercss ero 3¢pGeKTUBHOCTh. AHAIM3UPYIOTCSA IOJyYeHHbIE JaHHBIE H
JIeTIaloTCsl BEIBOJIBI O paboTe pabouero kojeca.

3akJoueHne. MoenMpoBaHue TeUeHUsT paboUeii )KUIKOCTH B LIEHTPOOESIKHOM
Hacoce ¢ wucnoib3oBanneM nporpamMmbel KompasFlow mo3Boiser momydnTs
JETAIbHYI0 WH(OPMALMIO O PACHpENeNICHUH JABIEHUS W CKOPOCTH YKHUAKOCTH
BHYTPH Hacoca. OTH JaHHbIE MOTYT OBITh HCIIOJIB30BAHBI JUIS  YJIYYIICHUS
KOHCTPYKLIMH paboyero Koiyieca, a TakKe II03BOJSIET ONTHMHU3UPOBATH PabOTY
Hacoca ¥ TOBBICHTH €r0 A(QEKTHBHOCTD B IIETIOM.
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AHAJIN3 BO3MOXHOCTHU MPUMEHEHMUA 30JIO0IITAKOBBIX
OTXOJ0B B KAYECTBE AJIbTEPHATUBHBIX PACKJIMHUBAIOIIINX
AT'EHTOB JJIA T'PIT

KJIMMOBMUY B.A. (macucmpanm, ep.3MM-11)
Hayunwuii pyxogooumenv — Ilopowun B./[. (0.2.-m.H., npogpeccop)
Tomensckuil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

AxTyajabHocTh. OTHUM K3 OCHOBHBIX METOJIOB yBEIWYEHHs He(TeOTHauu U
MHTCHCU(HUKALUK TPUTOKA IUIACTOB SBISIETCS TEXHOJOTHS THIPABINYECKOTO
paspeiBa uiacta (I'PII/MI'PIT). ITpu I'PI1 B kauecTBe packIMHUBAIOLIETO arcHTa
MPUMEHSETCS] KEPAMUUECKHUH MPOTINAHT KOTOPBIA HE IPON3BOIUTCS HA TEPPUTOPUHI
Pecrryommmkn  bemapycs. C menmpio  ynemieBiIeHHs mpoBeaeHus omeparun [ PIT
paccMaTpuBarOTCS ~ BONPOCHI  NMPUMEHCHMS  PasiUyYHBIX  aJIbTCPHATHUBHBIX
PacKIMHUBAIOIINX areHTOB.

Ieapr padoThl - ONpeAeIeHHE BO3MOXHOCTH HCHOIB30BAHUS 30JIOLIIAKOBBIX
orxomoB mpu mpoemeHun [PII B PYII IO «bemopycHedTs» B KadecTBe
PaCKJIMHUBAIOIIETO areHTa.

AHaJIN3 MOJTyYeHHBIX Pe3yJbTaToB. B kauecTBe 00pa3ioB st 1abopaTopHbIX
HCCIIeI0BaHUH UCII0JIb30BaHBI 00pasibl 30JI0IILTAKOBBIX OTXOJIOB,
npegoctapineHubie: OAO «"oMenbapeB» U 00pasibl OTXOI0B HA OCHOBE Oa3aibTa
OAO «I"omenscTpoiimMaTepuansh (T. 'oMmens); oTBasa «I 0JI0OBHBIE COOPYKEHUA» U
orBana «CanranoB» (OAO «Peunmanpes», r. Peunia). CpaBHEHHE OCHOBHBIX
MapaMeTpoB  30JIONUIAKOBBIX ~ OTXOJOB  MPOMCXOMWIO €  TpeOOBaHMIMH,
npeabsBiieMbIME K TecKy ¢pakouu 30/50. I[lo pe3ympTataM BBEIIOJHEHHBIX
HCCIIEIOBaHNI OBUIN TTOTYyYIEHBI CIIeIyIOIINE Pe3YIIbTaThl:

— obpasuer OAO «PeunranpeBy», oTBajibl «[ 0JIOBHBIE COOPYKEHHUS» U OTBAJIBI
«CanraHoB) XapaKTepH3YIOTCS HAJIWIMEM B CBOEM COCTAaBE INPEUMYIIECTBEHHO
KPYNHBIX TpaHyn (66% u 76%), B obpasmax OAO «'omenbapeB» m «I'omens-
CTpoMMaTepHasIbl» 10Jsl KPYIHOH (pakiuu MeHblie u coctanisieT 38 % u 43%;

— HEOJHOPOTHOCTh TPAHYJIOMETPHUYECKOIO COCTaBa XapaKTepHa s BCeX
00pasIoB 0TX0/I0B;

— 00pasupl 30JI0LIUIAKOBBIX OTXOJIOB XapaKTePH3YIOTCS MUHHUMAaJIbHBIMU
3HAYCHUSAMH C(HEPUIHOCTH U OKPYTIIOCTH;

— noist npuronHoit st I'PIT dpakmwm 30/50 HesHaunTenpHa (MakcuManbHO 20 %);

— BCE HCIBITAaHHBIE OOpa3lbl MMEIOT KpaifHe HH3KOEe COIPOTHUBIICHHE
pasnaBnuBanuio — 32-54 % (mpu Tpedyemom He Gonee 16%).

3akaouenne. Takum o0pa3zoM, HccienoBaHUS 00pa3OB  30JIONUIAKOBBIX
OTXOZOB pa3NuWyHbIX nOpeanpustTuid r. Tomens u r. Peuunsl B KadecTBe
pacKIMHHUBAIONIETO Marepuaya (Kak anbrepHatuBa (pax-niecka ¢paxumu 30/50)
MIOKA3aJIi UX MTOJIHOE HECOOTBETCTBHE TPEOYyEeMbIM TEXHOJOTHUECKUM MapaMeTpam.
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BYPOBBIE PACTBOPBI JIVI1 BCKPBITUSA
MMPOAYKTHUBHBIX IIVIACTOB

KJIOYKO Y. B. (cmyoeum, ep. HP-31)
Hayunwiii pykosooumens — Ameunosckasn T. B. (cm.npenooasamens)
Tomensckuil 2cocyoapcmeennswiti mexnuyeckutl ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuka Benapyco

AxTyanbpHocTh. K Hacrosimemy BpeMeHH c(OpPMHPOBAHBI OCHOBHBIC
TIOJIOKEHUSI METOJMKH BHIOOpa OYpOBBIX PacTBOPOB ISl TIEPBHYHOTO BCKPBITHS
NPOIYKTUBHBIX I1aToB. OCHOBa BBIOOpa — COOTBETCTBHE COCTABOB OYpPOBBIX
pacTBOpPOB pa3z0ypuBaeMbIM IOpPOJAM, KAaue€CTBEHHOE BCKPBITHE IPOJYKTHBHBIX
TOPHU30HTOB, 0OECTICUNBAIONIEE COXPAHCHNE KOJUIEKTOPCKHUX CBOKMCTB IIJIACTA, YTO U
JOJDKHO SIBJIATHCS. OJHUM U3 HAIPAaBICHUN MPH MJIAHWPOBAHUHM M CTPOUTENILCTBE
CKBaXXMH. AKTYyaJIbHOCTb JAHHOTO HAIIPABICHHS 3aKIIOYAETCA B CHIDKEHHH 3aTPaT
Ha MOBTOPHBIE 00paOOTKH pacTBOpa pearcHTaMH M O0OphOy C OCIIOXHEHHSAMH, a
TaKke MOJTy4YeHHH TpeOdyeMol reodusndeckod MHGOPMAIMK KaK pe3yiabTaT II0
npoueccy OypeHus.

Leabp padoTbl — paccMOTPETh BUIBI OYPOBBIX PACTBOPOB, HE 3arpsi3HSIOLIMX
CKBa)XXMHY.

Pesyabrarhl HcciaenoBaHui. bBypoBoil pacTBOp SBISIETCAd  Ba)KHEHIIUM
3JIEMEHTOM TEXHOJIOTHH OypeHUs, OIpEleNAIOUMM KadecTBO CTPOMUTENIBCTBA
CKBa)KUHBI, OCHOBHBIE TEXHUKO-IKOHOMHUYECKHE ITOKa3aTeNId OYPEHHsI 1 CTOMMOCTh
CKBa)XXMHBI. VICIIONB3YIOT CIIeIyoNIie BUAbI IPOMBIBOYHBIX KUAKOCTEH: TTIMHUCTHIE
pacTBOPBI, TEXHWYECKYIO BOJAYy, MOJMMEPHBIE W OHMOIOJMMEPHBIE PACTBOPHI,
COJIEBBIE PACTBOPHI.

YCTaHOBJIEHO, 4YTO MPH BCKPBITUM MPOJYKTHBHOIO IJIacTa HPOHCXOAUT
KOJIbMaTalusl TPHCTBOJIBHOW YaCTH Iulacta TBepHoH (a3oi NpOMBIBOYHOM
JKUJKOCTH, TIOATOMY MOBBIIIEHHE KAYeCTBA IEPBUYHOTO BCKPBITHS NPOAYKTHBHOIO
TUTacTa sIBISIETCS] HanOoJIee BAYKHBIM 3TAllOM 3aKaHUYMBAHUS CKBaXKHH.

Hcxons ux 3TOro, MPOMBIBOYHBIEC KHJIKOCTH IS BCKPBITHS MPOAYKTHBHOTO
IIacTa JIOJKHBI UMETh B CBOEM COCTaBE TBEPAbIE CBOJ0O0OPA3YIOLIME YaCTHUIIBI,
00pa30BbIBaTh MAJIOMPOHUIIAEMYIO JIETKO yAAIAeMyI0 QIIBTPAIIOHHYIO KOPKY,
¢unpTpar TakoW KMIKOCTH JOJDKEH WHTHOMPOBATH THApATalMi0 W HaOyxaHHe
YaCTHUI] TMTMHUCTBIX MHHEPAJIOB, IPUCYTCTBYIOMINX B MTOpax IUIACTa.

3akiaouenne. TakuM 006pa3oM, IPUTOTOBIEHHE CJIOXKHBIX [0 COCTaBY OypOBBIX
pacTBOpPOB M3 BBICOKOKAYECTBEHHOI'O CBHIPbs, OMNpEIENCHHE IapaMeTpoB U
ONEpaTHBHBI KOHTPOJb WX KadecTBa B Ipomecce OypeHus, oOpaboTka
pa3sHOOOpa3sHbIMH XMMHYECKHMH peareHTaMu, TpeOyroT TiIyOOKMX 3HaHWH
(u3MYeCcKOil M KOJUIONAHONW XMMHUH. DTa 3a7a4a MOXKET OBITh pelleHa TOJIBKO IpH
XOpOLIEM 3HAHUU METOJIOB aHAJIM3a OCHOBHBIX TE€XHOJIOTUYECKUX NapaMeTpoB U
KadecTBa MPOMBIBOYHBIX JKUAKOCTEH MPU YCIOBUHU NMPHOOPETEHUS U 3aKPEIUICHHS
MPAaKTUYECKUX HABBIKOB X OIIPEICIICHUS.
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CXEMBbI IIJTM®OBAHMS IOBEPXHOCTEM JIETAJEN MAIIIMH

KOBAJIEB SLIL. (cmyodenm, op. AII-41)
Hayunwuii pyxogooumens — Llenyes M FO. (k.m.H., doyenm)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Benapyco

AxTyajabHocTh. lllnudoBanue sBiseTcs OOHUM M3 OCHOBHBIX IIPOLIECCOB B
Metaiuiooopaborke. C TOMOIIBIO NUIM(OBAaHHUS MOXHO JOOUTHCS BBICOKOW
TOYHOCTH M KauecTBa 00pabOTKH MOBEPXHOCTEH JeTaseil, a TakkKe yJIydIIUTh UX
BHeIIHUH BUI. Kpome TOro, HMCHONB30BaHWE pPa3IMUHBIX CXEeM HITH()OBAHUS
MO3BOJISIET MOJI00paTh ONTUMAJIBHBIA PEKUM OOPaOOTKH AL KaXKAO0H KOHKPETHOM
JeTajH, YTO MPHUBOAMT K CHIDKCHHIO 3aTpaT Ha MPOHM3BOJCTBO M IOBBILICHHIO €0
3¢ (eKTUBHOCTH.

Leas padoThl — 3aKII0YACTCS B HCCICAOBAHMU PA3IMYHBIX METOIOB NITH(OBKH
U BbIOOpe Hambonee moaxoasmero u 3pHEeKTHBHOro Uil KOHKPETHOM JeTanu WK
KIacca AeTaieil. OTo BKIIOYAET B ce0sl M3YYCHHE Pa3iIMYHBIX TUIIOB IUTH(OBKH
(mpononpHas, HOMepedHas, TOpLeBas), UX MPEHUMYIIECTB H HEIOCTATKOB, a TaKXKe
oIpezieIeHUe ONTUMAJIbHBIX TapaMeTpoB 00pabOTKH IS Ka)I0T0 THIIA IUTU(OBKH.
Kpome Toro, 1esib JaHHOM TeMbI BKIIIOUAECT aHAJIHU3 BIMSHUS pa3IMuHbIX (aKTOpOB
Ha IpoIIecC MUTH(POBKH, TAKUX Kak GopMa neraiu, TpedyemMast TOUHOCTh 00paboTKH,
XapaKTEepUCTUKU NUTH(OBaJIBHOTO CTaHKAa M MHCTPYMEHTA, 3aTpaThl Ha 00paboTKy
U KBanmudukauus oneparopa. Bce 3T acmekThl HEOOXOAWMO YUYHUTHIBATh IPH
BBIOOpE ONTUMAaJbHOW CXeMbl UUIM(OBKH ISl JOCTHXKEHUS MaKCHMaJIbHOI
3¢ (EeKTHBHOCTH U Ka4ecTBa 00pabOTKH MOBEPXHOCTH JICTAIIH.

AHaJIU3 MOJTYYeHHBIX pPe3yabTaToB. ONpeaeneHbl ONTUMANBHbIE TapaMeTphl
00pabOTKHM JUTS KaXKIOTO THIA NUIH(OBAHMUS, @ TAKKE POAHATU3UPOBAHO BIUSIHUE
pazinnuHbIX (akTopoB Ha mponecc uumMdosanus. IlpogonbHoe nUIH(pOBaHUE
HOAXOOUT Uil 00pabOTKH IMIMHAPHYECKUX JeTalied U 00ecreYrBaeT BHICOKYHO
TOYHOCTH ¥ Ka4eCTBO 00paboTku. OHAKO 3TOT THIT NUTH(OBAHUS TPEOYET OOIBIINX
3arpaT Ha 00opyoBaHHEe U MHCTpYMEHT. [lonepeuHoe numdoBaHue UCHOIb3YeTCs
Uit 00paboTKM IUIOCKMX W KPHUBOJMHEHHBIX MOBEPXHOCTEH M  MO3BOJSET
00pabaThIBaTh JeTalld CIIOXKHOM (opMbl. OfHAKO STOT THI HLIH(OBAHUS MOXKET
TpeboBaTh Oolibllle BPEMEHU Ha OOpabOTKy, YeM Jpyrue THUIIbl HUIM(OBAHMS.
TopueBoe 1M oBaHre MPUMEHSETCS [T 00pabOTKH TOPILOB JeTaleil i M03BOJIsIeT
HOJYYUTh BBICOKYIO TOYHOCTh M KauecTBO IMOBepXHOCTH. OJHAKO S3TOT THII
M OBaHUS TaKkKe TPEOYeT CreMAILHOTO 000PYA0BaHUS U HHCTPYMEHTA.

3akJrouenne. Brioop ontuManbHOrO THNa MITM(OBAHUS 3aBUCUT OT MHOTHX
(axTopoB, BKIIOYas GopMy aeTany, TpeOyeMyIo TOYHOCTh M Ka4eCTBO 00pabOoTKH,
XapaKTEepUCTUKK OOOpYIOBaHMS W MHCTPYMEHTa, a TaKxkKe KBaTH(UKAIHIO
oreparopa.
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ONTUMM3BAIIS COCTABA BYPOBOI'O PACTBOPA HA BOJHOM
OCHOBE C IPUMEHEHHEM BBICOKOTEMITEPATYPHOI'O
KPAXMAUJIA ITPU BYPEHUH CKBAKHWH B YCJIOBUSAX
IOBBIINEHHBIX TEMITEPATYP

KOBAJIEHKO E.W. (macucmpanm ep. 3MAI” 36-21)
Hayunuuii pyxogooumensv — [emanenxo H A. (k-m mex. nayk, doyenm)
Tomenvcrutl ocyoapemeennviti mexuuyeckutl ynusepcumem um. 11.0. Cyxoeo,
2. F'omens, Pecnybnuxa Benapyco

B Hacrosiee BpeMs OONBITUHCTBO OCIIOKHCHHUN U aBapHid, HATPUMED, TPUXBAT
OypOBOTO MHCTPYMEHTa, HECTaOMJIBHOCTH CTBOJIA CKBA)KHHBI MIIM HEIOXOXKICHUE
00caHOW KOJIOHHBI IO TIPOCKTHOW TITyOMHEI CBS3aHO C MPOOJIeMaMi YIpaBICHUS
nmapamMeTpamMu OypOBBIX PacTBOPOB Ha BOIHOW OCHOBE MpPHU OYPCHHUH B YCIOBHUAX
MOBBILIEHHBIX TEMIIEPATyp, KOTOpbIE B IOCIEICTBUU YBEIWYUBAIOT 3aTpaThl U
CPOKH OKOHYAHUS CTPOUTENBCTBA CKBAKUH.

L esqb10 padoThI ABISIETCS ONTUMH3AIINS COCTaBa OYPOBOTO pacTBOpa Ha BOJHOU
OCHOBE C IPUMCHEHUEM BBEICOKOTEMIIEPATYPHOTO KpaxMaia pu OypeHHH CKBaKHH
B YCJIOBUAX MOBBIMICHHBIX TEMIICPATYP JIA MOAACPIKAHNA TTIOKA3aTCIIA Q)HJILTpaHI/II/I
OypOBOI0 pacTBOpa B MPOTPAMMHBIX 3HAUYEHUSX.

HccnenoBanne  mokaszaresis — QWIBTPAlMH  OMpEneisiercss  00beMOM
JMCTIEPCUOHHOW ~ cpesibl, OT(WIBTPOBAaHHOW 3a ONpENeNICHHOE BpeMs MpU
NponycKaHud OypoBOro pacTBopa uepe3 OyMakHBIH (QUIBTP OrpaHMYEHHOM
wromaay. Jng uccnenoBanus TePMOCTOWKOCTH OypOBOTO pacTBOPa IMPOBOIMIHICH
3aMepbl IpoOBI OYpOBOTO pacTBOpa Ha M3MEHEHHE MOKaszarens (GpuibTpamud 10
TEPMOCTATUPOBAHUS U MOCIIE.

ITo pesymeTaTaM 1a00paTOPHBIX UCCIEIOBAaHUN OYpPOBOTO pacTBOpa Ha BOIHOU
ocHoge cocraBoM (Caustic soda 0,05% + Potassium Chloride 24% + Xanthan Gum
0,45% + Calcium Carbonate Fine 3% + PAC 0,5% + BaraFLC W-490 — 2%) BuHO,
YTO TEPMOCTOWKOCTH JAaHHOTO COCTaBa OypOBOTO pacTBOpa He coxpaHsercs. J{is
IIOBBIIIICHUS TepMOCTOﬁKOCTH MNPEAJIOKEHO BHECTU U3MECHCHUSA B TeKyHII/Iﬁ COCTaB
OypoBOro pacTBOpa, a HMEHHO — HCKIIOYHTh ac(anbTeHbl W J100aBUTH
BBICOKOTEMITEpaTypHsIii kpaxman Dextrid LTE.

3akaiouenue. I1o MOCTpoeHHON TpeXMEpHOW MOJENN BHIHO, YTO, BapbUPYs
KOHIICHTpAIe PeareHTOB HOBOTO COCTaBa OypOBOTO pacTBOpPa, MOXKHO CHH3HTH
MoKaszareib (WIBTPAUUN 1O NPOTPaMMHBIX 3HaueHWH. OIHAKO, XOTEIOCh OBl
OTMETHUTH, YTO MOCTPOCHHASI MOJIEJIb HE YUUTHIBAET U3MEHEHNE MHOTHUX TapaMeTPOB
OypoBOrO pacTBOpa NpH M3MEHEHHH €r0 COCTaBa W KOHIICHTPAIlUH pearcHToB. B
pe3yipTaTe JajdbHEWIIEro BBHIMONHEHHS HCCICIOBATEIBCKOW paboThl  OyIayT
MOJMYYCHBl ~ 3aBUCHUMOCTH  (DAKTHYECKUX  CTPYKTYPHO-PEOJIOTUYECKUX U
(WIBTPaMOHHBIX TAPaMETPOB OypOBOTO pacTBOpa OT MOJEIBHBIX JaHHBIX C
MPUMEHEHHEM METO/Ia INIAHUPYEMOTO SKCIIEpUMEHTA.
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BJIMSTHUE MHOTOKPATHOI NNEPETOHKH HA CBOMCTBA
IMEYHOTI'O BBITOBOI'O TOIIVIMBA

KOBAJIBYYK A.A. (cmyoenmxa ep. T93-41)
Hayunwvui pyxogooumens — Maxeesa E.H. (k.m.H., doyenm)
Tomensckuil 2cocyoapcmeennwiti mexnuveckuti ynusepcumem umenu 11.0.Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

B mHacrosmee Bpems dkcruryatarmus Maszyra Ha TOL| W KOTembHBIX
CTaHOBHUTCS MHOTO3aTPaTHOH (BBICOKas IIeHa, HHU3KOE KadeCTBO, CEPHHUCTOCTH,
3aTpaThl JJEKTPOIHEPTHH Ha MEepeKauyky H T.[.), MOITOMY Ma3yT II0 MHOTHM
mapamMeTpaM He 0TBEYaeT COBPEMEHHBIM TPEOOBAHHAM 110 SHEPTO3(PEKTHBHOCTH U
9KOJIOTHYHOCTH, NPEABABIIEMBIM K OCHOBHOMY M PE3epPBHOMY KOTEIEHOMY
TOIUINBY, B CBS3H C 4eM TpeOyeTcs ero 3aMeHa Ha IpyTHe BUABI TOTLIHB.

Heas padoTbl — SKCIIEpUMEHTAJIbHOE HCCICAOBAHUE CBOWCTB IEYHOTO
osrToBoro TotumBa (I1BT) Mo meperoHKu u MOTyYEeHHOTO JUCTHIUIATA.

Ieperonka ocymiectBisiiaack cornacHo [OCT 2177-99 na ycranoske APH-
JIAB-03. TleyHoe OBITOBOE TOIUIMBO B IMEPErOHHOM KyOe MOJOTPEBaoCh
HarpeBaTCJIbHbIM  JJICMCHTOM, IIOCJIC OOCTHIXKCHHA TEMIECpATypbl KUIICHUA,
KOTOPYIO (PMKCHUPOBAIM C TIOMOIIBIO TEPMOMETPA, Map MOJHUMAIICS U 10 HACa/Ke
KaIUIeYJIOBUTENS TOMAaAal B KOHICHCATOp, TNe OXJaKOAlNCI W YXe B BHIC
TUCTHIUIATa CTEKall B MIPUEMHYIO KOJIOY.

Tabauna 1 — XapakTepuCTHKH MEYHOTO OBITOBOTO TOILIHBA

HanMeHoBaHUe MoOKa3aTeJIsi 3HavyeHust moO o Mocae
Ne TY BY |meperonku |meperoHku
n/n 400091131.004-

2009

DpaKkIMOHHBIN COCTAB:
1 10 %, °C, ne Goree 160 162 156

90 %, °C, ue bonee 360 338 325

Bszkocth kuHemaruyeckas mpu 20 15,0 14,9 14,6

2 |°C, mM%/c, He Gonee

Temmnepatypa 3acteiBanns, °C He BbIIe -15 -15,2 -16

TemmnepaTypa BCHBILIIKH, OIpee-|He HIXKe 62 81 76
4 |nsemas B 3aKpbITOM THTIE, °C

3akaouenne. [lo ToOnyyeHHBIM OSKCHEPUMEHTAIBHBIM  JaHHBIM  OBUIH
MIOCTPOEHBI KPHBBIE PA3TOHKH, MOKa3bIBAIOIINE 3aBUCUMOCTh 00BEMA TUCTHILIATA
oT Temmneparypsl kumneHus. [IpousBeneHa oueHka ocHOBHbIX cBoicTB IIBT no
HNEpEeroHKd U Mocjae, KOTopas MoOKa3ajla YyMEHBIIEHHE BCEX HCCIEAYEMbIX
XapaKTepUCTHK.
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KOPPEKTHUPOBKA ITPO®UJISA CTATOPA C HEJBIO CHUXEHUA
HITYMA B IINTACTHHYATBIX HACOCAX

KOXEHKOB B.M. (cmyoenm I'A-41)
Hayunwuii pyxogooumenv — Anopeegey FO.A. (m.m.H, cm. npenodasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. I'omenw, Pecnybnuxa Benapyco

AkTyajabHocTh. O0ObeMHBIC HACOCH pabOTAIOT B COCTaBE IPUBOAA U HEU30EIKHO
CO3JaI0T IIYyM TP SKCIUTyaTallMH, YTO OKa3bIBaeT OTPHULATEIbHOE JACHCTBUE Ha
OpraHM3M 4YeJOBeKa. YMEHBIICHHE YPOBHS IIyMa SIBJIAETCS OJHOW W3 3ajad IpHU
MPOEKTUPOBAHUN KOHCTPYKIMH JII0OO0T0 00BEMHOT0 Hacoca 1 0COOCHHO aKTyasbHa
npu  pa3pabOTKe IUIACTHHYATBIX HAcOCOB, KOTOpBIC BCICICTBHE  CBOCH
KOMIIAaKTHOCTH LIMPOKO NPUMEHSIOTCS B THIPABIMYCCKHX MPUBOAAX PA3IUYHOTO
TEXHOJIOTUYECKOI0 000PYIOBaHUS.

Leas pa6oTbl. YCOBEpIICHCTBOBAaHUE KOHCTPYKLHMHU IUIACTHHYATOTO HACOCa C
eJBI0 CHIDKEHHS TeHEPHPYEMOT0 IIIYMOBOTO IIOTOKA MPU IKCILTyaTaLliH.

AHAMU3 NOJYYeHHBIX pe3yabTaToB. OIHHM U3 OCHOBHBIX JJIEMEHTOB
IUIACTUHYATOTO HACOCA, KOTOPBIA ONpenessieT MyJbCallid IOTOKA >KUIKOCTH U,
CIIeOBATE/IbHO, BEIMYUHY LIYMOBOIO IIOTOKA SABIAETCA — CTaTOPHOE KOJBLO
creraibHoro nmpoduist. [Ipoduie craTopa NpoeKTUPYETCS UCXOJs U3 IIIaBHOCTH
JIBIDKCHUS TUTACTHH U IJIABHOT'O C)KaTusi 00beMa paboueil kKaMepsl P Nepexoe 13
TMIOJIOCTH BCAChIBaHMS B IOJIOCTh HarHeTaHusl. [Ipyu NpoeKTHpOBaHUH IIIACTHHYATOTO
Hacoca Tuna HIIn ompeneneHsl reomerpuueckue pa3Mepbl OCHOBHBIX JIeTalieit
paboyero KOMIUIEKTa Hacoca: pOTOpa, CTaropa, IUIACTHH, TOPLEBBIX JUCKOB.
Ipoduns KpHBOW cTaTtopa NPOSKTHPYETCS TakMM 00pa3oM, 4TOOBI CKOPOCTbH
IJIACTHH OTHOCHTENIbHO POTOpa IUIABHO YBEJIMYUBAJAch OT 0 10 MAaKCHMAaJIbHOTO
3HAYCHUs C MOCICAYIOIMM IUIaBHEIM YyObiBanueM 10 0. IIpoduip TumoBoro
CTaTOPHOrO KoOJbLa uMeeT (OpMy OJIUIHIICA, KOTOPBIA He oOecreynBaeT
NPEIBAPUTEILHOTO CXKaTHA paboyell JKUIKOCTH TpH Iepexoae U3 0o0JacTH
BCACBIBaHUA B 00J1aCTh HarHeTaHUs. B pe3ynbraTe Hccie10BaHUs OIpeieieHa TaKas
(opma BHyTpEHHE! TOBEPXHOCTH, KOTOPAs! MO3BOJISIET JOMOJIHUTEIEHO YMEHBIIATD
0o0peM pabouell KaMepbl MpPU MPOXOXKICHUU pPa3feIUTEIbHON MEepeMBIYKH M,
CIIEOBATEIILHO JIONOJIHUTEIBHO MOBBIIATH AAaBICHUE 10 COSAUHEHHS C HOJIOCTHIO
HarHetanusi. Takoe NMpeaBapUTENbHOE CKATHUE CHOCOOCTBYET YMEHBIICHHUIO IIyMa
Hacoca, Tak Kak paboyast )HIKOCTh HE IIOABEPraeTCs CTOJIb PE3KOMY MTHOBEHHOMY
CKaTHIO NPU TIEPEeX0/ie M3 MOJOCTH BCACHIBAHMS B IIOJOCTH HarHETaHWs, KaK 3TO
MMEEeT MECTO NP TPUMEHEHHH CTaTOPOB C NpoduieM.

3akarouenue. [lomydena kpuBas npoduis craropa, Ha ydacTkax OoJIbIIOTO
panuyca KOTOpPOT'O OCYIIECTBIISIET HE3HAUNUTEIbHOE yMEHbIIEHnEe 00beMa KaMephl,
B pe3ysbTaTe 4ero paboyasi XMIKOCTh IPH IMEPEHOCEe OT IOJOCTH HarHeTaHWs B
MOJIOCTh BCACBIBAHMS TPEIBAPUTEIBHO CHKUMAETCS, CIIOCOOCTBYSI YMEHBILIEHHIO
MyJbCALUI U IIyMa IIpH paboTe Hacoca.
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BbIBOP TEINIOHOCHUTEJIEM J1JI1 TEPMOCU®OHHBIX
YCTPOMCTB IIPU YTUJIN3ALIANA
HU3KOINMOTEHIUAJBHOTI'O TEIIJIA

KOJIMAYEBA I1.C. (cmydeum ep.T3-21)
Hayunwuii pyxosooumenv — Huxyauna T.H.
Tomensckuil 2ocyoapcmeennsviti mexnuyeckuti ynusepcumem um. I1.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

Hdns apdexTuBHON pabOTHl ABYX(Aa3HBIX 3aMKHYTHIX TEPMOCH(OHHBIX
YCTPOWCTB, pabOTalOIMX HAa YTHWIM3ALWIO HU3KONOTEHIMAILHOTO  TeIlia,
HEOOXO0MMO H3Y4YUTh, NPOAHAIM3UPOBATh M BHIOpaTh Hanboyiee ONTHMAJbHBIN
TETTIOHOCHUTEb.

Lenbro ABIsIETCST BBIOOP TEIUIOHOCHUTENS UISl TEPMOCH(OHHBIX YCTPOHCTB
IpU  CIEAYIONMX YCIOBUSX: paboumil [Auama3oH TeMIeparyp W JaBlICHUI;
MaKCHMaJIbHbIH TETUIOBOH MOTOK B MCIIAPHUTENIC TEPMOCU(OHA; TEIIOPU3NIESCKUE
CBOMCTBA TaKHe KaK TEMIIEpAaTypa KUIICHNS, UIaBICHIUS, KpUTHIECKUE MTapaMeTpBl,
TEIJIOTa TAapooOpa3oBaHMs, IUIOTHOCTh Mapa; TOKCHYHOCTB, YCJIOBHS pPaOOTHI
YCTPOMHCTBA B TEUEHHE JJIUTEILHOIO BPEMECHH.

TeopeTnuecky B KayecTBE TEIUIOHOCUTEJIEH MOXXKHO MPUMEHSTH JIHOObIE
XMUMHUYECKUE COCIMHEHHUS U BEIECTBA, KOTOPbIE HMEIOT KUAKYIO U TapoBy0 (a3sl
B paboyeM juana3oHe Temreparyp W AaBieHuid. Ha mpakTuke ke IpHMeHseTcs
BEChMa OTPAaHHYEHHOE KOJHMUYECTBO >KUAKOCTeH. JIydlMM TeIUIOHOCHTENeM IIo
MHOTMM  TlapaMeTpaM  sBIseTcs  Boma. Kpome  Bomel B KadecTBe
HHU3KOTEMIIEPaTypHbIX TEIUIOHOCHTENICH MOXKHO HCIIOJIb30BaTh CIUPTHI, 3(UPHL,
¢peonsl. B kadecTBe  BBICOKOTEMIIEPATYpHBIX ~ MOXHO  IPUMEHSATH
KPEeMHUHOPTraHNYeCKNE TETNIOHOCHUTEIH.

OnHako, BBIOOp TEIUIOHOCHTENST MJISl KOHKPETHBIX YCIOBHUH pPabOTHI
TepMOCHU(OHA TPOU3BOAMWICS HAa OCHOBE COBMECTHOTO ydera psiga (hakTopoB,
OTIPEACIAIONINX NPUHIUIHAIBHYI0 PabOTOCIIOCOOHOCTh 3aMKHYTBIX JIBYX(ha3HbIX
TEIUIONIEPEJAIOIINX YCTPOUCTB B 33/1aHHBIX YCJIOBHX, BRICOKHE 3KCIUTyaTaIl[HOHHBIE
KauecTBa, CTOMMOCTb M JOCTYHHOCTh. Pab0TOCIOCOOHOCTh  3aMKHYTBIX
JIBYX(a3HBIX  TEIUIONEPEeNAIOIUX  YCTPOWCTB B  KOHKPETHBIX  YCJIOBHSAX
MNPaKTHYECKOr0 NPUMEHEHHS! 3aBUCHUT OT TEPMOANHAMUYECKUX U TEINIO(QU3NUECKUX
CBOWCTB NMPOMEXKYTOUHOTO TEIUIOHOCHTENs. KOHKpeTHbIe peKOMEeHJany CIIEAYIOT
M3 COBMECTHOIO aHallM3a TEPMOIMHAMUYECKUX W TEIUIOPU3UIECKHX CBOWCTB
pabounx >xuakocTeid. B mpombIIeHHOCTH HCTONB3YIOT Yatie Bcero R134a, R404a,
R410a u R407c.

B pesynbrare paboThl TNpoaHATU3MPOBAB TEIUIO(PHU3NYECKHE CBOWCTBA
NPE/ICTaBICHHBIX (PEOHOB M W3YyYUB JaHHbIE MHCCIIEOBAaHMH, B KauecTBe
TEIJIOHOCUTENS Ui paboThl TepMOCH(OHHBIX YCTPOMCTB IS  YTWIM3ALHMA
HU3KOTIOTEHITMAILHOTO Teruia Obl1 BeIOpaH (peon R410a, oH Xapakrtepusyercs
CYIIIECTBEHHO 00Jiee BRICOKMMHM 3HAYCHUSAMH PA00UYNX JABICHUN B THAPABINIECKOM
ITUKITE.
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MATHUTHO-ABPABUBHASA OBPABOTKA HOBbBIMU
JNPDPY3NOHHO-JTEIT'MTPOBAHHBIMU MATEPUAJIAMH
IMOBEPXHOCTHU TPYAHOOBPABATBIBAEMbBIX MATEPUAJIOB

KPABYEHKO A. C. (cmyodenm, ep. T3-21)
Hayunuwuii pykogooumenv — M.H.Jluckosuy (cmapwuii npenooagameny)
Tomensckuil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omens, Pecnybnuxa Benapyco

[pu mmudoBannm aeTanell MaliMH U3 BBICOKOJICTUPOBAHHBIX CTaJlel, a TakkKe
JieTajell ¢ HaHeCEHHBIMH YIPOUYHSIOMUMY HOKPBITUSIMY, B TOM YHCJIE U3 CIUIaBOB
cucremsl Ni-Cr-B, TpynoemkocTs nporecca u Bpemst HTH(OBaHHS YBEIUUNBAIOTCS
B 4-5 pa3. OObmHO mnpH nUM(GOBAHMM TAKUX MAaTEpUaloB JOCTHXHMAs
mepoxoBaTocTh cocraBiasier Ra  0,63..0,80 MkM. Omnepauuu HOJAHMPOBKU
UCTIONB3YIOTCS IJIS JATbHEUIIIETO YMEHBIIEHHS IIEPOXOBATOCTU MOBEPXHOCTU. OHH
eme OoJee TPyJOEMKH, a TAK)KE OKa3bIBAIOT 3HAYUTEIHHOE BIMSIHUE HA CTPYKTYPY
U (U3NKO-MEXaHHMYCCKHE CBOMCTBA IIOBEPXHOCTHOTO CIIOS W3-32 BBICOKHX
TeMIepaTyp, KOTOpPbIE BO3HUKAIOT Ha MOBEPXHOCTH 3arOTOBKM MpHU TpeHHH. s
oOecredeHHUs HU3KOHM IMIEpPOXOBATOCTH WU3IENUil 0e3 3HAYUTEIbHOIO TEIIOBOIO
BO3ICUCTBHS Ha ICTAIH UCIIOIB3YETCS METOI MarHUTHO-a0pa3uBHO# 00paboTku. B
TO e BpeMs Ha S(GQEKTUBHOCTH Ipolecca M JOCTUTHYTYIO IIEPOXOBATOCTh
00pabaThiBaEMON MMOBEPXHOCTH 3HAYUTEIBHOE BIHMSHUE OKa3bIBalOT CBOMCTBA
(eppoMarHUTHBIX a0pa3UBHBIX MAaTepUalioB, KOTOPHIE SIBISIOTCS aOpasHBHBIM
WHCTPYMEHTOM B 3TOH TEXHOJIOTHH.

Lenpto manHol paboThl OBIJIO M3YYSHHE IIEPOXOBATOCTH MOBEPXHOCTH HOBBIX
(eppoMarHNTHEIX aOpa3sMBHBIX MaTEpPHAIOB, KOTOpPBIE IO3BOJSIIOT 3(deKxTHBHO
00pabaThIBaTh MOBEPXHOCTH JETANICH C TPy IHOOOpabaThIBAEMBIMH HOKPBITHUSMH 13
crumaBoB Ni-Cr-B.

B nunccnenoBaHMSAX HMCIONB30BAINCH MOPOIIKM C JABYMSA (PaKIMOHHBIMHU
cocraBamu: 25-50 MM u 125-200 mxm, muddy3noHHO-O0pHPOBaHHBIE B TCUCHUE
Pa3HOTro BpEMEHH Ha OCHOBE PACIBUIEHHOT'O OPOIIIKA XKeJle3a.

IIpoBeneHHBIE  HCCIEIOBAaHMSA  HOBBIX  (DEPPOMArHUTHBIX  MOPOIIKOB-
MHCTPYMEHTOB Ha OCHOBE OOPHPOBAHHOI'O PACIBIICHHOIO JKeJie3a JJisi MarHUTHO-
abpa3uBHOM (UHMIIHONW 00pabOTKH TpyJHOOOpabaThiBaeMbIX IOBEPXHOCTEH
MOKa3aly, 49TO pa3paboTaHHBIE OOpHpOBaHHBIC (heppOMarHUTHBIE aOpa3WBHEIC
MOPOIIKH TO3BOJISIIOT IIOJYYUTh TpeOyeMylo IIepOXOBaTocTh ObIcTpee, 4YeM
W3BECTHBII NMPOMBIIUICHHBIH aHaior u3 Fe-TiC, mockosbKy OTIN4atoTcs OObIINM
COJZIep’)KaHWEeM  TBEPABIX  YaCTHL,  BBIIOJHSIONMX  (GYHKIHMIO  PEXYIIEro
UHCTPYMEHTA.
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MATEPHUAJIBI U XUMHNYECKHUE PEATEHTBI
JAJIA ITPUT'OTOBJIEHUSA BYPOBBIX PACTBOPOB

KPUBEHYYK H.C. (cmyoenm HP-31)
Hayunwui pyxogooumens — Ameunosckas T.B. (cmapwuti npenooagamen)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyanbHOCTb. OTEUeCTBEHHBIH U 3apyOEKHBIH OIBIT TIOKA3bIBAET, YTO TOJIBKO
BBICOKOE Ka4eCTBO OypOBBIX PacTBOPOB I0O3BOJISIET HaUOOJIEe MOIHO HUCIIOIb30BATh
TEXHHUYECKHE BO3MOXKHOCTH JIOJOT M 3a00WHBIX JBUTaTe]eH, yIydlIUTh CPOK MX
CIIy’KOBI, TOBBICUTH CKOPOCTh OypeHHs, YIYYIIMTh KayeCTBO BCKPBITHS
NPOIYKTUBHBIX IUIACTOB, COKPAaTHTh 3aTpaThl Ha OOpHOYy C OCIOXHEHHSAMH H
CHHU3UTH CTOUMOCTh OypEHUS B IIETIOM.

Ileabr padoThbl — HcciienoBaTh Ha3HAYEHHE OypOBOTO PACTBOpA M XUMHUYECKHE
peareHTsl JUIl UX IPUTOTOBICHHUS.

PesyabTarsl McciaenoBanuii. Bce XUMHYECKHE peareHTHl pasAeisioT IO
HanboJsiee paclpoCTPaHEHHBIM TpyNIaM. MO JIEHCTBHIO Ha CBOWCTBAa OypOBBIX
pacTBOPOB: TTOHU3HUTEHU ¢bunbTpaun BSI3KOCTH, MENTH3aTOPEI
CTPYKTOPOOOpa30BaTENN NEHOTACUTEIIH.

Ilo orHOwmEHMIO K JECHCTBUIO COJEH: cosecToiikue u Heconectoiikue. Ilo
OTHOILICHHUIO K JIEHCTBUIO COJIEH: COIEHCTOMKUE U HECOIECTOMKUE

Ilo oTHOLIEHNIO K IEUCTBUIO TEMIIEPATYPhl TEPMOCTOMKUE U HETEPMOCTOMKHUE.

Pexe NpUMEHSIOTCS IOHATUA-TEPMOCOJIECTOUKIE U HETEPMOCOJIECTOUKHE.

Bce npeuiaraemble KiaccuuKayuy NPUMEHSIEMBIX B OypEeHHH XHMMpPEareHTOB
100 YCIIOBHBI, JMOO HE HMMEIOT IPAKTUYECKOH 3HAYMMOCTH. Tak HEKOTOphIe
MOHM3WUTENM (UIBTPALMH CHIKAIOT BS3KOCTh M CTPYKTYPHO-MEXaHHUUYECKHE
CBOWMCTBA, a MOHMU3UTEIH BS3KOCTH - (DMIIBTpanuio (YaCTUYHO), OAHU YCHIIMBAIOT
cMa3o4HOe jeiicTBUe HedTu, apyrue — HaoOopoT. s kaxkmoro Buaa OypeHHs
HEoOX0/MMO HCIIOBb30BaTh OINpEJeNeHHbIE BHIBI pacTBopoB. OIMH M TOT e
pacTBOp HEAOITYCTUMO MMPUMEHATH BO BCEX BUAAX 6ypeH14;1.

3akurouenue. Ha ocHOBe Bcero BBIIIE H3I0)KEHHOTO MOYKHO TOBOPHUTH O TOM, YTO
JIaHHasl TeMa SIBJIIETCS aKTyalbHOM, T.K. 0ypOBbIE paCTBOPHI UCIIOJIB3YIOTCS B CAMBIX
Pa3HOOOpa3HBIX TOPHO-TEOJOTHUECKHX YCIOBHSAX, IIPH 3TOM Ha HUX (H3HKO-
MEXaHHYECKHE CBOMCTBA OKAa3bIBAIOT BJIUSHHE IMOpO3Hb WM COBMECTHO
TeMIiepaTypa, AaBJIE€HHUE, 3JEKTPOJIUTHI, CTAOWILHOCTb, KOHTPAKLHUS, CKOPOCTH
CABMra, pexuM TedeHus M aAp. IlodToMy TOUHO omucarb WIH HCCIEA0BaTh
HOBe/IeHHE OYPOBBIX PACTBOPOB B CKBAXXMHE NPAKTHYECKH HEBO3MOXKHO, TaK KaK X
CBOMCTBA MEHSAIOTCS Ja)ke B TEUEHUU OJHOTO LIUKJIA UPKYIISILHUU.
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K BOITPOCY O NPOYHOCTH KOMITIO3UTHBIX MATEPHUAJIOB
ITPA BO3JIEMUCTBAU ATPECCUBHBIX CPEJI M1 YCJIOBUI

KYPBAHBAEBA I'U. (cmyoenm 72-11)
Hayunuuii pyxogooumenv — I'ycokoea H.A. (0.m.n., npogheccop)
Anvmemvesckuii 20cy0apcmeeHHblL He@OMAHOU UHCTNUMYM,
2. Anomemvwesck, Pecnyonuxa Tamapcman, Poccus

AKTYyaJbHOCTb. KOHCTPYKIIMOHHBIE MaTepHaJbl B CTPOUTEIBCTBE, PE3EPBYaphl
JUISL Ta3a W OKUJAKOCTEH, TpyObl, INTAaHI'M W3TOTaBIMBAIOTCS M3 KOMIIO3MTHBIX
MaTepuaaoB OJ1aroaps X BEICOKOMY COOTHOIIEHHIO IIPOYHOCTH K BECY, OTIIMYHBIM
MEXaHHYECKHIM CBOWCTBaM M TNPOCTOTE oOpameHus. PesepByapsl amst XpaHEHUs
BPEIOHBIX XHMHYECKHX BEIIECTB M TPYObl MNPHM HX O3KCIUTyaTallkd MOTYT
MOJBEPraThCs XUMHUYECKOMY BO3AeHCTBUIO. IIporHo3mpoBaHHE MOJITOCPOYHBIX
9KCIUTYaTal[HOHHBIX XapaKTEPUCTUK KOMIIO3UTHBIX MaTEpPHAaOB, ONHMPAsCh HA UX
MPOYHOCTHBIE XapaKTEPUCTHKH, U II€IeCO00Pa3HOCTh MX NPHMECHEHHS SBILIETCS
aKTHBHOH 00JIaCcThIO HCCcaemoBaHui [1].

Ilesab paGoThl — OICHKA NMEPCIEKTUBBI HCIOIB30BAHUSA CTEKJIOIIACTHKOBBIX
TpyO B HedTEera3oBOM OTPAC/IM KaK albTepHATUBBI MPUMEHEHUIO CTAJIBHBIX TPYO B
YCIOBHAX BO3JCHCTBUS arpecCUBHBIX CPE.

AHaJIN3 TOJIyYeHHBIX pe3yJbTaToB. I[IpoBeneHHBIE HCCIENOBaHUS II0
W3YYCHHUIO BIMSHUS Pa3IMYHBIX YCJIOBUH OKpPY)KAlOIIEH Cpelbl Ha XapaKTEPUCTHUKH
CTEKJIOIIACTHKA TOKa3aJM, YTO MPOLIEHTHOE M3MEHEHHE IPOYHOCTU NPH PACTSHKEHUU
IUTACTHH SIBIIsIETCS HAnOOJIBIINM IpH Bo3zekcTBuM pactBopa NaOH 1o 35% nocne 512 4
BBIZIEP)KKH, B TO BpeMsl Kak HauMeHbIlee cHIKeHue 10 13% Obuio 0OHapy»KeHo mpu
BO3/ICHCTBIM OTpHIATENBHBIX TeMmreparyp -10 °C. OtMedeHo, 9To Tpu Oojiee HI3KOU
KOHIEHTparmy Anudy3nst MpoucxXoauT ObICTpee, B TO BpeMs Kak NpH Oosee BHICOKOH
KOHIIGHTpAIlMK Ipeo0JiajjaeT KUCIOTHAs aTaka. Ha repMeTwyHOCTh TpyO OKa3bIBaeT
BIMSIHIE O00BEMHOE COZIep KaHHE BOJIOKOH CTEKIOPOBHHTA. VI3BEeCTHO, UTO B Iperenax
0,4-0,5 oOBeMHOro coZEpKaHWSI BOJIOKOH KOJMYECTBO TPEIIMH NPAKTHYECKH He
MEHsIeTCsl, CpelHee YMCIIO Ae(EKTOB OCTAeTCs Takke HeM3MEHHbIM. [Ipu BozneHcTBuM
Harpy3KH 3TH TPEIIMHBI CMBIKAIOTCS, yMEHbIIas KO3((UIMEHT NpOHNUIAEMOCTH H
hdysun. beuio 3adhukcHpoBaHO, YTO ONTUMAIBHBIE 3HAYEHHUS OHU MPHHAMAOT MPH
BENTMUMHE 00BEMHOTO COJIepKaHus BOJIOKOH 70% B CTEKIIOILIACTUKOBOM TpyOe.

3akaouenne. TakuMm 00pa3oM, COBPEMEHHBIM HalpaBICHHEM pa3BUTHUS
ABJISIETCS BHEJPEHHE M MOJEPHHU3anus TpyO M3 NMPOYHBIX M KOPPO3HOHHOCTOHKHX
KOMITO3MIIHOHHO-BOJIOKHUCTHIX MaTepranoB (KBM), B 4acTHOCTH CTEKIIOIIIACTHKA,
NPU XpaHEHHUH, TPAHCIIOPTUPOBKE U 3aKauKe arpecCUBHBIX cpeil. OnrcaHHbIE BhILIE
3apyOeKHBIE HCCIIEIOBAHUS MTOKA3BIBAIOT MOJIOKHUTEIBHBIE PE3YIBTATHI IIPH OI[CHKE
MPOYHOCTHBIX CBOWCTB CTEKJIOIUIACTHKA M PEKOMEHJAIMHM K IPUMEHEHUIO HX B
HeTerazoBoi NPOMBIIITIEHHOCTH.

Jlureparypa

1. MuxaiinoB M.U. HccrnenoBanre CBOWCTB MOIM(MDHIIMPOBAHHBIX SIIOKCHIHBIX
kommozutoe  / MM, MuxaiinoB, O.A. Jlanko. Bectiuk ['omenbckoro
roCyAapcTBEeHHOTO TexHu4deckoro yuusepcurera uM. I[10 Cyxoro. - 2021. - Ne2. - C.
28-34.
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PABPABOTKA ABTOMATHU3NPOBAHHOI'O UCIIBITATEJIBHOI'O
CTEHJA KOHTPOJISI KAMECTBA ABTOPEXKUMOB

JA3APEBUNY U.B (cmyoenm ep. IA-51)
Hayunuuii pykogooumenv — Kynveetixo I'.C. (cmapwuii npenodasameins)
Tomensckuil 2ocyoapcmeentwiti mexnudeckuti ynusepcumem um. I1. O. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYyalbHOCTB. ABTOPEXHM - 3TO YCTPOHCTBO, OTHOCSIEECS K TOPMO3HOM
cUcTeMe T'PY30BOrO BaroHa U MpeJHAa3HAYEHHOE JUIs PeryJMpOBaHMs JaBJICHUS B
TOPMO3HBIX IIMHApaX. JIIs HCCIAEeAOBaHMA  aBTOPEXKHMMOB  HCHOJIB3YIOTCS
UCIIBITATEIbHBIE CTEH IbI, KOTOpPBIE MO3BOJIIIOT YCTAHOBUTB UX PECYPC U HAZEXKHOCTb.

Ieab padoTbl — Pa3zpaboTaTh MHEBMAaTHIECKYIO CXEMY HCIIBITATEILHOTO CTCHIA
JUTSL KOHTPOJISL Ka4eCTBA aBTOPEKIMOB.

Pe3yabTaThl HeciefoBaHUil. ABTOMATHUECKHUN PETYIISTOP TPY30BBIX PEKUMOB
TopMOXKeHHsT yciI. Ne 265 (Tpy30BOi aBTOPEXKHM, HIH IPOCTO aBTOPEKHM)
npefHa3Ha4aeTcs Uil aBTOMATHUYECKOTO  PETYJIMPOBaHUS  CHJIBI  HAXATHUS
TOPMO3HBIX KOJIOZIOK B COOTBETCTBHH C 3arpy3Koii Barona. CTeH/1 yCI0BHO pas/eiicH
Ha CJIeAYIOIINE COCTaBHBIE YACTH: MeXaHuuecKdas 4dacms, COCTOAIIas U3 KapKaca,
naHesel, JBeped, KPOHIUTCHHOB W MEXaHU3MOB; HHEGMAMUUECKds UYdcCmb,
cocTosliasi M3 pe3epByapoB, IHEBMOLIIMHAPOB, [HEBMOAMNapaTrypel U
KOMMYTHPYIOLIUX YCTPOHCTB MHEBMOCUCTEMBI; 1eKMpUUecKds 4acmsy, COCTOSIAL
U3 mKkada HU3KOBOJIBTHBIX KOMMYTHUPYIOUIMX YCTPOWCTB, KOHTPOJUIEPA, a TaKXe
JIPYTUX DJEKTPOHHBIX W 3JIEKTPHUYECKUX YCTpoHcTB. CTEHJ MMeEeT [1Ba pexnuma
paboTBI:  agmomamuueckutl W noonepayuouuwiil. Ilpy  HCUBITAHUSIX B
AaBTOMATHYECKOM PEXHME OCYLIECTBISETCS IIPOBEJCHHE BCEX IIPOBEPOK B
MOCJIEA0BATEIbHOCTH, onpenesneHHol  MHcTpykumed — uii MCHBITAaHUR
OTPEMOHTHPOBAHHBIX aBTOPEXKHUMOB. [loonepanoHHbII PEXUM TIPH UCTIBITAHUAX
aBTOPE)XMMOB TIPUMEHSAETCS Al OLEHKH pe3yJbTaTa KauecTBa PEMOHTA IIOCIe
yCTpaHEHUH BBIABICHHBIX HencrpaBHocTed. CTeHI MMeeT: TOPMO3HOH pe3epByap
TP o6bemom 12 nuTpoB (¢ yueroM oObeMa MOABOAALIMX TpyO); pe3epByap
3amaTunka gasineHus P3J[ o6vemoM He menee 20 nuTpoB (C yd4eToM oOBeMa
MOABOAMNX TPYO); mpucnocobnenne qia co3manuss B P3Jl maBneHus cikaroro
Bozayxa (0,3 + 0,01) u (0,42 + 0,01) MIIa (3amatuuk naByieHus); apoccens JP1 ¢
OTBEpCTHEM 3 MM JJIsl CO3/AaHUS TeMIIa TOPMOXEHHUS M OTITycKa; apoccens P2 ¢
OTBEpCTUEM 1MM 171 CO3AaHUS UCKYCCTBEHHOM yTEUKH CXKAaToro Bosayxa u3 TP;
KOHTPOJIbHO-U3MEPHUTENBHbIE MPUOOPHI Ui KOHTPOJIS BpeMEHH (CEeKyHIOMEp) U
BEIMYMHbBI JaBleHUs (MaHOMeETpsl ¢ mpeaenoM wusmepenus 0,6 Mlla xmacca
TOuHOCTH He HIxke 1,0; BogocnyckHble KpaHbl Ha pe3epByapax TP u P3I;

3akiai04eHne. YCOBEPUIEHCTBOBAHA KOHCTPYKIMS HCIBITATEIBHOIO CTEHIA
JUISL KOHTPOJISl Ka4eCTBA aBTOPEIKUMOB.
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ABTOMATU3UPOBAHHASA CUCTEMA ITIO3UIIUOHUPOBAHUSA
AHTEHHBI JJIs1 CBSI3W CO CIYTHUKAMMU

MA3YPEHKO A.C. (cmyodenm, ep.CY-11 I'TTY um. I1.0.Cyxo20)
Hayunwuii pyxosooumens — 3anonvckuii A.E. (npenodosamens-cmasicep)
Tomensckuil 2ocyoapcmeennviti mexnuyeckutl ynusepcumem um. I1. O. Cyxozo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYaJbHOCTb. AKTYaJbHOCTh IaHHOH pPa0OTHI 3aKJIIOYaeTcsi B TOM, YTO
NPUMEHEHHWE aBTOMATH3MPOBAHHOW CHUCTEMbI IO3UIIMOHUPOBAHUS AaHTEHH IS
CBSI3M CO CIyTHHKaMH o0ecneynBaeT CTaOWJIBHYIO CBS3b CO CITyTHHKAaMH,
BO3MOXKHOCTb OTCJIC)KUBAHHMS MOJIOKEHUSI CIIyTHUKA B pPEaJIbHOM BPEMEHH, YTO B
CBOIO OYepeb MO3BOJIIET PACIIMPUTH BO3MOXKHOCTH JUTS HAYYHBIX HCCIICOBAHUM C
CHIDKEHHEM (PaKTOpa 4EIOBEUECKOTO BMEIIATEIBCTBA.

Heas pabGorbl — pa3paboTKa KOHCTPYKIMH TPEXOCEBOH ITOBOPOTHOU
wiatGopmbl, TOAOOP KOMHOHEHTHOW 0a3bl pa3pabaTbIBa€MOro yCTpPOHCTBA,
pa3paboTka cXeMHBIX M ()yHKIMOHAIBHBIX PELICHUH AJIS peann3alui yCTPOHCTBa.

AHaIM3  NOJY4YeHHBIX  pe3yabTaToB.  PaspabaTpiBaemas  cucTeMa
ABTOMAaTU3MPOBAHHOTO MO3ULIMOHUPOBAHUS AHTEHH I103BOJIUT M10JTy4YaTh:

1. naHHBIE O TEKyLIEM IIOJIOKCHWM aHTEHHbI, BKIIOYAsl YIJIbl a3uMyTa |
3JIE€BaIlUH, B PeXHME PEaTbHOTO BPEMEHH;

2. [aHHBIE O YPOBHE CHIHala JUId OLECHKHM KauecTBa CBS3U C KaXKIbIM
CILyTHUKOM,;

3.  3amuch TPAeKTOPUHM MABKMXKEHUs sl S(PQPEKTHBHOrO aHali3a YpOBH:
CHTHAJIa B Pa3JINYHBIX BPEMEHHBIX IPOMEKYTKaX.

4. wuHbOpMALUMIO O CIYTHHMKaX, HaXOJIIMXCS B 0030pe aHTEHHBI, M HX
napaMeTpax, TaKMX Kak opOuTa, 4acToTa 1 JIpyriue XapakTepUCTHKH;

5. HCTOpHIO NBIKEHUS aHTEHHBI, YTO MOJIE3HO AJIS aHaIM3a AP PEKTUBHOCTH
CBSI3H B PA3IMYHBIX TOYKAaX BPEMEHH.

MOHHUTOPHHT 3HEPTONOTPEOJICHNSI CHCTEMBI MOXKET IOMOYb B ONTHMH3ALNHU
paboThI U PAIMOHAIEHOM HCIIOJIb30BAHUH PECYPCOB.

IIpoext Oyzmer chenan Ha ocHOBe KoHTposuiepa NodeMCU, ocnaméHHOTrO
unrepgeiicom Wi-Fi, a rtawke konseprepom USB-UART. IlpeumymiectBamu
JIAHHOW TUIATHI SIBJISETCS TOIEPXKKa cpenbl pazpaborku Ardiuno IDE, kommakTHbIi
pasmep, manas neHa nokynkd. C momompro NodeMCU moxHO onepaTHBHO
HOJTy4YaTh JAaHHbIE C AaHTEHHBI.

3akaouenne. B pamkax pabGorel  Obima  pa3zpaboTaHa  KOHLCTILIUS
pa3pabaTbIBaEMOro yCTPOHUCTBA, MOA00paHa 3JieMeHTHast 0a3a, IPOAyMaH aJlrOpUTM
pabotsl. OcymiecTBIICHHE TPOEKTa MO3BOJIUT PACIIMPUTh BO3MOKHOCTH HAaYYHBIX
MCCIIEJIOBaHNH ¢ CHIDKEHHEM (PaKkTopa 4eIoBeYeCKOro BMEIIaTeIbCTBA.
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BYAYHIEE POBOTOTEXHUKHA

MAMAEB A.P. (cmyoenm, ep.PT-11)
Hayunwiii pykosooumens — 3axapenxo I'.H. (cm. [Ipenooasamenn)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omens, Pecnybnuka Benapyco

AxTyaiabHocTh MccnenoBanue B 00s1acT pOOOTOTEXHHUKH MTPECTABISET COO0M
B)XHBIM 3Tal B Pa3BUTUH TEXHOJOTHI, MOCKOJIBKY OHO CIIOCOOCTBYET CO31aHHIO
Oosiee A(GQPEKTUBHBIX ¥ HWHTEIJIEKTyalbHBIX MEXaHHW3MOB. PoOOTOTEXHHKa
NPUMEHSIETCSl B Pa3IMYHBIX cdepax, HauuHas OT MPOM3BOJCTBA M MEIULMHBI, U
3aKaHYMBasi MPOCTPAHCTBEHHBIMH HCCIEJOBAaHMAMHU. PaccMoTpeHue 3Toil TeMbl
MO3BOJISIET HE TOJIBKO MOHSATH TEKYIIMH ypPOBEHb DPa3BUTHSA TEXHOJOTHH, HO H
NPEUIOKUTh MHHOBALMOHHBIC MOAXOIBl K YIy4YIICHHIO (DYyHKIMOHAIBHOCTH
po6oTOB 15t GoJIEe IMUPOKOTO MPUMEHEHHUS B TOBCEIHEBHOM )KU3HHU.

Hear paboThl: riryOOKOE M3YYEeHHM IWHAMUKH Pa3BUTHA POOOTOTEXHUKH C
aKIIEHTOM Ha TOCIIeHHE NOCTHXKEHUS M TEHACHIUHU B 3Toi oOmacti. OCHOBHOM
3ajadeil SBISCTCA JETaJbHOE ONMCAHHE HOBBIX TEXHOJIOTHH, BKIIOYAs HX
TMIPUHIIUTIBI pa6OTI)I, MpeUMyHIeCTBa U TECPCICKTUBBI HMHTErpaliyi B Pas3IMYHBIC
0o0NacTH JKM3HH M TNPOMBIIUIEHHOCTH. Ha oOcHOBe aHamm3a CyIIECTBYIOIIUX
IoAX0J0B M HMHHOBAIITMOHHBIX peIlIeHI/Iﬁ HY>KHO CTPEMHUTCS BBIABUTH KIIIOUCBLIC
TPpCHAbL u BO3MOXXHOCTH JIIsL ;[anLHeﬁmero pa3BUTHUA pOGOTOTeXHI/IKI/I,
c(OKYCHpPOBaHHBIC HA  YJIYUYIICHHH (PYHKIHOHAILHOCTH W  IOBBINICHUH
3(1)(1)CKTI/IBHOCTI/I ABTOHOMHBIX CHCTEM. Pe3yﬂbTaTbI JaHHOT'O UCCJIICAOBAHUA MOTYT
CIIy’KHTh OCHOBOW JUIS CO3/1aHMS HOBBIX NMapajiuTM W MPAKTHYECKOTO MPHUMEHEHHS
POOOTOTEXHOJIOTHH B PAa3IMYHBIX CEKTOPaxX OOLIEeCTRa.

Brima mpoBeneHa KpaTkash XapaKTEpPHCTHKa O COBPEMEHHOM COCTOSHHS M
MEPCIIEKTHB Pa3BUTHS POOOTOTEXHUWKH. AHAIM3 BKIIOYAN B ceds MocieaHne
HaydHble IyONMKaluu, W3Yy4YeHHE TEXHUYECKMX XapaKTepPUCTUK HOBEHIIHMX
pPOOOTOTEXHHUECKMX  CHUCTEM W BHEAPEHHWE  WHHOBAIMOHHBIX  METOJIUK
uccienoBanus. [loyydeHHble pe3yabTaThl 0003HAYAIOT CYLIECTBEHHbII Mporpecc B
obsiacTu pa3paboTku Oosiee TMOKMX M HMHTEIIEKTYyaJbHBIX POOOTOB, CHOCOOHBIX
AManTUPOBATHCA K pa3JIMYHBIM CHCHAPUAM IIPUMCHCHUS.

3akiaioueHue: uccieloBaHNE B 00JacTH POOOTOTEXHHUKH BBISBMIIO HE TOJIBKO
TEKYIIUi YPOBEHb Pa3BUTHUSA 3TOW OONACTH, HO M MOJYEPKHYIIO MEPCIIEKTUBBI IS
Oynymiero. [lomydeHHbIe pe3ynbTaThl CBUAETENLCTBYIOT O PACTyLed 3HAYMMOCTH
MHTEJUIEKTYaIbHBIX ~ POOOTOTEXHWYECKMX CHCTEM, CHOCOOHBIX 3(ddexTHBHO
B3aMMOJEICTBOBATh € OKpyXatoulei cpemoi. MccienoBarenbCkuil MOJIXOI,
OIMCaHNe HOBBIX TEXHOJIOTHH M MPOBEPKY MX MPUMEHUMOCTH, TI03BOJISIET C/IENATh
BBIBOJl O HEOOXOIMMOCTH JAJbHEHIIMX WHHOBALMHA JUIi MaKCHMH3aLUH
NPaKTHIECKOW 3HAYMMOCTH POOOTOTEXHMKH B PAa3IMYHBIX cepax 4eIoBeUecKOi
ACATCIBbHOCTH. Bce sT10 MOAYCPKHUBACT BaAKHOCTH )IaJ'[BHeI\/’IHII/IX I/ICCJ'ICZ[OBaHI/Iﬁ B
3TOM 00JaCTH ¢ TeNbl0 00eCIIeYeH sl MPorpecca U ONTUMAIBHOTO HCIIOIb30BAHMS
POOGOTOTEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE.
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KOHTPOJIb OTKJIOHEHUM JIETAJIEN OT IINIOCKOCTH
C IOMOUBIO JIASEPHBIX THTEP®EPOMETPOB.

MAMEJIOB U.M. (cmyoenm ep. AIl-41)
Hayunuuii pykogooumens — Cmapogouimos H.A. (k.m.H., doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYaJIbHOCTb. B YCIOBUSX COBPEMEHHOT0 COCTOSIHUS
MPOMBIIIJIEHHOCTU BaXXHEHIIMMU 3aJauaMu pa3BUTHS TEXHOJIOTHH
MAaIIMHOCTPOCHHUS ABISAETCA MOBBILIICHUE MPOU3BOJUTEIBHOCTH TEXHOJIOTHUYECKUX
MPOLIECCOB M KauecTBa BBINYCKAEMOW INPOAYKIHMH, CHIDKEHHE CeOEeCTOMMOCTH
W3TOTOBIEHHS €UHHIBI IPOTYKIMU a TAKXKE MOBBIIIEHHE YPOBHSA aBTOMAaTH3aLUN
OPOM3BOACTBA. OTH 33Ja4¥ MOXKHO pEMUTh B TOM 4YHCIE 3a CYET
YCOBEPIICHCTBOBAHMS METOAOB 0OPaOOTKH AeTaleH.

Hean padorbl — Tuxue U mIaBHEIE B paboOTe JaHHBIE MEperadd — 3TO
UAeaNlbHOE  pEUIeHHe Ui yNpaBIIEHHs  HU3KOMOMEHTHBIMH  CHIIOBBIMH
ycTaHOBKaMH. KoMIakTHBIE pa3Mepbl MO3BOJIIIOT YMECTUTh MEXAHHU3M IakKe B
caMble OrpaHUYCHHBIC IPOCTPAHCTBA: 3TO MOXET OBITh Kak pyJeBas 4YacTh
TPAHCHOPTHBIX CPEJICTB, TaK M, HAIpUMEp, MY3bIKaJIbHBIE HHCTPYMEHTHl C
TOJIKOBBIMU MexaHnzmMamu. OTIeNnbHO CTOMT OOpaTHTh BHUMaHHE Ha CBOWMCTBO
CaMOTOPMOXKEHUS: OHO obOecreduBaeT (YHKIUIO CaMOTOPMOXKEHHs 0e3 ydacTHs
JIOTIOJTHUTENIBHBIX YCTPOUCTB YIIPABICHHUS. .

AHaMU3 TMOJY4YEHHBIX pe3yabTaToB. UepBsiuHas WM, KaK €€ Takke
Ha3bIBAalOT, 3y0YaTO-BMHTOBAas Iiepefada IPEJCTaBIsIeT CO00H MeXaHHMYEeCKyIo
KOHCTPYKIIMIO, COCTOSIIIYIO M3 3y0UaToro KoJieca U CIeHaIbHOTO BUHTA C Pe3b00i
- yepBsika . UepBsiYHOE KOJIECO — ATO MPEICTaBHTENb KiIacca KoJilec KOco3yboro
Tuna. MexaHudeckass Iepejada  OCYHIECTBISIETCS 32 CUET  3aleIUICHUs
KOHYCOBHIHOTO uepBsika 00 3yOdaroe kosieco. OCHOBHBIM pabOYMM OpPraHOM
MeXaHn3Ma SBISIETCSl YepBAK (BHHT C pe3b0oif). UepBSIK MOXKET MMETh OJWH WU
HECKOJIBKO 3aX0/I0B (KaK IIPaBUIIO, OT OJHOTO 10 YETHIPEX ), HAIIPABJICHUE ABHKECHUS
MOJKET OBITh Pa3HBIM: MIPABBIM WM JIEBBIM. Buel uepBsuHbIX nepenad OTaensHO
MOXXHO pa3feluTh NWIMHAPUYECKHE UEPBIKM Ha pa3JIUYHbIE TOJABHUIBI, B

3aBHCUMOCTH OT (¢GopMBl Tpodmias pe3pObl: - ApPXUMOJOB UEpBIK —
TpaneneBUIHbIH MPOPUIb ¢ apXUME0BON CIIUPAIIBIO B TOpIIe; - KOHBOTIOTHBIN —
TpanenuaaNbHbI TpodWiIb; - DBOJIBBEHTHBIM — 3BOJBBEHTHBIN npodmis; - C

BOTHYTBHIM IPO(HIIEM BUTKOB

3akmiouenue. Takum 06pa3om, ObUIO MPOaHANIN3UPOBAHA KOHCTPYKIMS 1
NPUHIUI paOOTHl YepBIYHOW Hapbl. Bpulo McciaenoBaHbl 0COOEHHOCTH METOI0B
00paboTKN ¥ BBISCHWIM, YTO JAAHHBIE METOJBI SIBISIOTCS OCHOBHBIMH. BBISBIICHBI
AQHAIMTHYECKHE 3aBUCHMOCTH, CBS3BIBAIOLINE T'€OMETPUYECKHE I1apaMeTphbl
YCPBAKOB U pemymeﬁ YaCTU HHCTPYMEHTA IIPU Pa3IMYHBIX €€ IMOJOXKCHUAX
OTHOCHTENIFHO Hape3aeMoi 3aroTOBKH. BhUTH ompeneneHsl He0OX0IUMBIE METOIBI
00paboTKy AeTaneil YUepBIIHON Haphl.
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MPOBJEMBI OITPEJIEJIEHUSA TEIINIOEMKOCTHA
TEPMOCTOMKNX MACEJI

MATBAKYBOB A.A. (acnupanm)
Hayunwuii pykogooumens- Capuvies K.A. (k.m.n)
HIII] «Bo3obHosérsemble ucmounuxu snepeuuy» I ocyoapcmeennozo
anepeemuueckozo uncmumyma Typxmenucmana, 2,Mapul

CeronHst Korja M3MEHEHHE KJIMMaTa OIIyLIaeTcss KaK He KOrja U BOIPOC €ro
peuieHust CTOMT Ha moBecTke aHS coOpanmii OOH, B KauyecTBe pelleHHs
npeJIaraeTcs UCIoIb30BaTh SHEPTUIO N3 BO30OHOBIISIEMBIX HCTOUHHKOB. COTJIacCHO
oruéram IRENA HanGonpinylo MOMyJISIPHOCTE BO BCEM MHpPE IMPUXOAUTCS Ha
CTaHIIH UCTIONB3YIOMINE YHEPTHIO COJHIIA, KOTOPEIE TOXKE B CBOIO OUEpeIh ACTATCS
Ha TexHonoruto PV u CSP.

CebecTonMOCTh AIIEKTPUIECKOH 3Heprin 0T PV HaMHOTO HIDKE YeM C APYTHMHA
HCTOYHHUKAMU paboTaromuMe Ha ocHoBe BUD, Takke 3HAYUTEITHHO OTIMYACTCS OT
CSP, xots orr 00e ncnonp3yroT sHepruro Comana u KI1J] crarnuit CSP HamHOTO
BhIIe. Takoe pasmiaue B 1ieHe 00yCIOBICHA BRICOKOH CTOMMOCTBIO KOHIICHTPAITHH
COJIHEUHBIX JIyueil W CHCTEMBI aKKyMYJIMPOBAHHS TEIUIOBOH SHEPrHH, T.e. U3-3a
CHCTEMBI TNepeJauyl U XpaHEeHUs TEIUIOBOM PHEPTUU 3aBUCHT IIEHOOOpa3OBaHME.
ANBTEpHATHBOI SBIISETCS COBEPLUICHCTBOBAHUE CHCTEMBI IEpeladyd TEIJIOBOU
SHEPruu nyTéM HCIIOJIb30BaHUS Pa3IMYHBIX TEIUIOHOCHUTENEH
(BBICOKOTEMIIEpAaTypHBIE Macjla, pas3luyHble conu). B Toxe Bpems K
TEIUIOHOCHUTENIO TPEABSIBISIETCS HECKOJIbKO TpeOOBaHMM, TakWe KaK BBICOKas
00BEMHAS TUIOTHOCTB, OOJIBIIOE KOJIMYECTBO TEPMOXUMHUYECKUX IUKIIOB, JETKOCTh
a OCYIIECTBICHWH YIPABICHUS 332 XOJOM XHMHYECKOH PEaKkIWH C IOMOIIBIO
TEeMIepaTyphl WU AaBleHHUS H T.1. Kak BUIHO OJHOBPEMEHHO YIOBIICTBOPSTH BCE
TpeOOBaHUS JOCTATOYHO CIOXHO. [loaTOoMy OONBIIOE 3HAYCHHE HMEET ITOMCK
HOBBIX JHEPrOEMKHX TEPMOXHMUYECKHX TEIUIOAKKYMYIUPYIOMINX MaTepHAIIOB.
[Ipu 3ToM HEOOXOONMO ONPENeTSITh TEXHWYCCKHE XapaKTePUCTHKH CaMHX
TerioHocuteneil. TemIoéMKOCTh B KHJIKOM COCTOSHHUHU 3a4acTylo UrpaeT OoJsee
3HAYUMYIO0 pOJIb B aKKyMYyJIHPOBaHHM, a OKCIIEPUMEHTAIbHbIC MJaHHBIE [0
TEIUIOEMKOCTH KHUAKUX COECIUHEHHUU BechbMma orpaHuydeHsl. [loaToMy jkenarenbHa
XOTsI Obl NMpPUOJIM3HUTENbHAS OLEHKA TEINIOEMKOCTH KUAKO# (a3sl. B kauectBe
IBTEPHATHBBl MOXXHO HCIIOJIb30BaTh SMIHMpHYECKHE (OPMYJIbI, KOTOpbIE
MIOMOT'aIOT BBISIBIISATH HEOOXOANMEBIE TaHHbIe. M3ydeHue xapakTepucTHKu Tpedyer
HE TOJBKO TOYHBIX IIPUOOPOB, HO M BpeMs JUIA OINpPEAENeHHUs IPYrux
XapaKTEepUCTHUK.
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@AKTOPBIL, BJMAIOINAY HA PASMEPHYIO TOYHOCTbD
YIUIOB U3AEJIUU, U3TOTOBJIEHHBIX HA 3D-IIPUHTEPE

MUXAJBYEHKO A. A. (acnupanm)
Hayunuwuii pyxogooumenv — Hegzoposa A. Bb. (0.m.H., npogpeccop)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyalnbHOCTb.  AJNAUTHBHBIE  TeXHoJoruu  3D-medaTd  MO3BOJSIOT
W3TOTaBJINBATh HEOOJIBINUE TTAPTUH M3/ICJIUH C BBICOKOH CTEIIEHBIO TOBTOPSIEMOCTH.
C ToukM 3peHHMs BO3MOXHOCTell npumeHeHus 3D-medaTHBIX OOBEKTOB
HEMAaJIOBAXKHBIM aCHEKTOM SBJIAETCS UX pa3MepHasi TOUHOCTb.

Henp padoTbl — KONMYECTBEHHAS OLIEHKA MOTPEIIHOCTEN YIiIOBOM TOYHOCTH
00pa3IoB ¢ BHEIIHUMH U BHYTPEHHUMH yTJIAMH B 3aBUCHMOCTH OT Pa3JINYHOTO THIIA
6a30BOro CiI0A M TEXHOJOTHYECKMX TapameTpoB mpouecca FDM-meuatn c
ucronp3oBaHueM ¢unameHToB u3 PLA u ABS maTepuanos.

AHaJIM3 MOJYyYeHHBIX pe3yabTaToB. Ileyars 00pa3moB OCyIIECTBIANACH HA
npuaTepe Mass Portal D300 ¢ 3agaHHBIME TTapaMeTpamu IedaTn. MaTepuaiamu
Jutst neyarty ey PLA u ABS. [euarnsie o6pasip! ¢ pazmepamu 120x20x10 MM
(nmuuHBIE) U 50%10%3 MM (KOPOTKHE), C BHEIIHUMU U BHyTpeHHUMH yriamu. CAD-
MOJIeJTi 00pa3IoB ObUIH MOATOTORNICHBI B iporpamme Autodesk Inventor.

OO0pa3ipl meyatainch ¢ 100Koi (0e3 KoHTakTa ¢ 00pasiom), ¢ mojem (1 cioi,
[IMPUHA 3 MM, KOH-aKT C 00pa3IioM) WM ¢ II0TOM (3 ¢J1osi o1 00pas3IioM, KOTOPhIC
neyaTaroTcsa Ha pacctosHuH 0,2 MM, T.€. OTAEISIOTCS OT obpasia). Bee oOpasmbl
MeYaTaJINCh B IIATH 3K3eMIuIipax. MiamepeHus 00pas31oB 0CyIIECTBIISUTN C TIOMOIIBIO
MHUKpoMeTpudeckoro mraHreHupkyns Neiko 01407A ¢ TOYHOCTBIO W
pazpemienuem 0,02 u 0,01 MM coorBercTBeHHO. [l H3MepeHUs yrioB
MHKPOCKOIINYECKHE N300pa’keHHs TIOTyJaJIn C TOMOIIBI0 U(PPOBOTO0 MUKPOCKOTIA
Olympus DSX1000.

3akmrouenue. s oleHKH TOYHOCTH 3d-TIpHHTEpa ¢ TexHooruei nedatu FDM
UCIIONB30BaNNUCh 00pasmpl, u3rotoBieHHsle W3 PLA u ABS ¢umamenros.
[lomyyeHs! yriaoBblE OTKIOHEHHMS Ui BHEUITHMX M BHYTPEHHHX YTJIOB
oTIevaTaHHbIX 00pa3noB. OmpeneneHo, 4To oOpasisl, U3roToBiIeHHBIe n3 PLA-
(unamenTa, UMeEIOT OOJIbIIEE YTIIOBOE OTKIOHEHHE B CPAaBHEHHMH C 0Opa3lamu u3
ABS. T'eomeTpuueckne OTKIIOHEHUS OTIIEYaTaHHBIX 00pa31oB B cpaBHeHUH ¢ CAD-
MOJIETIbIO OOBSCHSETCS BIMSHUEM THIIa 0230BOTO CIIOS.

IIpoBenéHHble uUccIenoBaHMA IOKa3bIBAIOT, UYTO KBAJIUTET TOYHOCTH
oTneyaTaHHBIX 00pa3noB st npuHTepa Mass Portal D300 HaxonuTes B 1rana3oHe
or 11 no 14, u cpeaHuii KBaIUTET TOYHOCTU coctaBisier 12,6. Takum oOpazom,
00pas3ipl, n3rorosieHHsle 13 ABS ¢unamenra, uMeroT 6onee BHICOKYIO TOYHOCTb.
Jnsi TOBBIIIEHUs! YIJIOBOM TOYHOCTH HEOOXOJMMO YYHMTBHIBATh KOI(PPHUIUECHT
MOTPEIIHOCTH HAIUIABICHHOTO OCaXIeHHWsA Ha dTame mnpoektupoBanus CAD-
MOJIEIH.
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MHPOBOM ONBIT IO YTUJIN3AIIUA Y 3BAXOPOHEHUIO
OTXOO4OB BYPEHUA

HACTIOWKMWH IL.P (cmyoenm epynner HP-31)
Hayunwvui pyxosooumens — Ameunosckas T.B (cm. npenodasameny)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuka Benapyco

AxtyaiabHocTb. C KaxasiM rogoM B PecnyOnmke bemapyck yBennmunBaercs
00beMBbl OypeHHs, BCIEICTBHE YEro KOJMYECTBO OTXOAOB OypeHHs BO3pacTaer.
CrenoBarenbHO, BCTAaET BONPOC O TOM, KAKUMH CIIOCOOAaMH M KaK UX HPaBHIBHO
YTHIN3UPOBATH, UCTIONB3Ys OOJIBIION JIMYHBIA U 3apyOEKHBIN OTIBIT.

Ieap padoThl — aHATN3 CYIIECTBYIOMNX METOJOB YTHIN3ALUHI U IIepepabOTKH
OypoBBIX 0TX0mOB. CpaBHUTHh W ONpeNeinuTh Hamboiee 3((EeKTUBHBIC CIIOCOOHI.
BbISIBHTh MCTOYHUKY 3aTrpSI3HEHUS M BIMSHUC 3THX UCTOYHUKOB Ha OKPY’KArOLIYIO
cpeny.

Pe3yasTaThl uccienoBanuii. B xone mccnemoBaHuil OBUTH PacCMOTPEHBI U
M3y9EHBI BCE U3BECTHBIE CITOCOOBI IO ITepepaboTKe U YTHIN3AIMN OTX0I0B OypeHHs
kak B Pecnybnuke Benapych, Tak u 3a ee mpenenamu. CpaBHHBasi BCe IUTIOCH U
MHHYCBHI CIIOCOOOB, MBI OINpPEICIHIN caMble I1eJeco00pasHble ISl OYHCTKH U
YTUIN3AIMU OyPOBBIX OTXOJIOB.

Ha ceropHsiuHmuii 1eHb N3BECTHBI TAKUE METO/Ibl YTUIIN3AIMU OYPOBBIX OTXO/I0B
KaK: XUMHYECKHH, (U3MKO-XMMHUYECKHH, TEPMUYECKUH, (U3MUeCKHd U
Ouonornueckuii. B Xxoje wuccienoBaHuii ObUIO  BBISIBICHO, 4YTO Hambouiee
BBITOAHBIMH M MOJXO/SIIMMI METOAAMH MO TepepadoTKe M yTHIIN3alud OTXO/I0B
OypeHus SBISIIOTCS T€, KOTOPBIE COBMEIIAOT B ceOe Kak criocoObl 00e3BpeKNBaHN,
TaK M CII0COOBI OYHCTKH.

3akiroueHne. Pa3paOoTku W BHEIPEHHs] TEXHOJOTHH IepepaboTKH OTXOJ0B
OypeHusi OOyCNIOBIEHBI TE€M, YTO B IIOCIEJHES BpPEMs T'OCYAApCTBO YCHIMBAET
BHUMaHHE K COOJIIOACHUIO TPENNPHATHSIMU HPUPOJOOXPAHHBIX TPEOOBAHMH,
wrpadsl, 32 HApyIIEHUE KOTOPBIX B Ojmkaiilliee Bpems IUIaHUPYETCS MOJHATH B
JIECSATKH, COTHHU pas.

Otxo/bl OypeHHs MPEACTABISIOT COO0M CI0XKHBIE CMECH Pa3JIMYHbBIX BEIECTB,
COCTaB KOTOPBIX OOYCIIaBIMBACTCS T€0JOr0-TEXHHMYECKUMH YCIOBUSIMU OypeHHs
CKBaXHUH. J[aHHBIE OTXOJbl MMEIOT OTPHUIATENIbHOE BJIMSHHE Ha OKPYXKAIOUIYIO
cpeny. Mcxoast U3 3TOro cienaH BBIBOJ, YTO NPH pa3paboTKe M SKCIUTyaTalluH
He(TSIHOTO MECTOPOKAECHHS B IIEPBYIO OUYEPEb IOJDKHBI COOJIFOIAThCS BCE MEPHI 110
OXpaHe OKpY’KaloIlei cpebl U ee HeaIp.
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AHAIMTHNYECKOE EMKOCTHO-PE3UCTUBHOE
MOJEJIUPOBAHHUE (CRM) HA CHHTETHYECKHUX
M PEAJIBHBIX JTAHHBIX

HA®UKOB T.A. (acnupanm)
Hayunwuii pykogooumenv — Hacvi6ynnun A. B. (0.m.n., npogheccop)
Anvmemvesckuii 20cy0apcmeeHHblL He@OMAHOU UHCTNUMYM,
2. Anomemvwesck, Pecnybnuxa Tamapcman, Poccus

AKTyajdbHOCTh. Ha ceromHAmHUI NeHb CymIecTBYeT NMpoOieMa OTCYTCTBHS
ONEpaTHBHOTO HMHCTPYMEHTa KpPaTKOCPOYHOTO MPOTHO3UPOBaHMS — TEKYyILEH
pa3paboTku HeTSIHBIX MECTOPOKICHUH JUIsl IPUHSTHUS ONIEPaTUBHBIX PELICHUH U
YIpaBICHUH Pa3pabOTKOi. B KadecTBe TaKOro MHCTPYMEHTa MOXET MPUMEHATHCS
METOA AHAIUTHYECKOTO EMKOCTHO-pe3ucTHBHOro MmonenupoBanus (CRM),
NPUMEHIMOCTB KOTOTO ObLIa MPOBEPEHA B XO/1€ TaHHOH paboTHI.

Ieapr pabdoThI: OLEHUTh NPUMEHHMOCTH EMKOCTHO-pe3ucTuBHbIX CRM-
MoJeTelt U IPOrHO3a Pa3padOTKH Ha PealbHBIX JaHHBIX.

AHa/IM3 MOJY4YeHHBIX pe3yabTaToB. /[l mepBOHAYalbHOM TPOBEPKU
KOHIIETILIUM €MKOCTHO-PE3UCTHBHBIX MOJIENEH 1 MEeTo/la MaTepualibHOTO OanaHca
OB cO3/]aH MCKYCCTBEHHBIM 00BEKT (0JHa MoOBIBaroIIasi, OJHa HarHeTaTelIbHas
CKBO)XMHAa / OJHA HarHeTaTeJbHAas, 4YeThlpe JOOBIBAIOLIIMX CKBAXXHHBI) C
UJIeNIbHBIMU YCJIOBHSIMU Pa3pabOTKH: OAMH IUIACT, OTCYTCTBHE II€PETOKOB 3a
TpaHHUIy Y4acTKa, IIOCTOSIHHBII 1e0uT/3a00iHOE NaBlICHHE.

CRMP mopmens (Moaesib B3aUMOCBSI3H TOOBIBAIOIICH CKBAXKUHBI C BIMSFOIIAMH
Ha Hee HAarHeTaTeNIbHbIMM), IIOCTPOEHHAs Ha JaHHBIX THAPOAMHAMHYECKOTO
CHMYJISITOpA, Jlalia CPEIHIOK0 OIIHOKY — OTKJIOHEHHE pacueTHoro 3HaueHus (CRM)
or moxensHoro (I'JIM), paBHoe 4,2% mnpu pexume MNOINEPKKH 3a00HHOTO
nasnenusi, U 10,7% npu pexxnMme MOIJIEPKKH TOCTOSIHHOTO JIeOUTa T0OBIBAIOIINX
CKBa)KMH.

CRMT wmopmens (Momenb OJHOTO OOMmIETO KOHTPOJBHOTO 00BeMa, TAe BCE
JOOBIBAIOIINE CKBAKUHBI 3aMEHSIOTCS OJHOM TOOBIBarONIEH CKBaKHHOM ¢ 00IINM
neOUTOM, a BCE HArHEeTaTeJbHBIE — OJHON HAarHEeTaTeJLHON CKBa)KMHOM C 0OIIei
NPUEMHUCTOCTBIO) JUIS TPOMBICIIOBBIX JAaHHBIX Jlajla 3HAuY€HHE OINMOKH, PaBHOMN
12,2%-17% nHa nepuone pa3pabOTKH UIUTEIBHOCTHIO 17 JeT ajisl pa3iuyuHbIX
00bekToB, a ommnbdka CRMP mozenu craproBana ¢ 15% u nBuranach B CTOPOHY
YBEIMYEHUS VISl pa3JINYHBIX JOOBIBAIOMINX CKBAYKHH.

3akaouenne. CRM-mozmenn npuMeHMMBI Uit TIpOrHO3a pa3paboTKM Ha
peaNbHBIX JIaHHBIX, OJHAKO HEOOXOIUMBI JalbHEHIINEe HCCIEeNOBaHUS 10
TIOBBIIIEHHUIO Ka4eCTBA CXOJMMOCTH MOJIeNIed U UX MporHo3a. Kak oluH n3 nepBbhIx
1aroB, HEOOXOANMO YMEHBIINTH MEPHOJ TPOTrHO3a ISl IMOBBIMICHUS KadecTBa
MPOTHOCTUYECKOH CIIOCOOHOCTH JaHHBIX MOJIENEH.
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CPABHUTEJIbHBIN AHAJIW3 TPOMBIIIJIEHHBIX U1 HAYYHO-
HNCCIEAOBATEJIBCKUX CTAHOYHBIX CUCTEM

HEB30OPOB M.B. (acnupanm)
Hayunuwuii pyxogooumenv — [lempuwiun I B. (k.m.n., doyenm) I omenvckuli
eocyoapcmeennvlil mexuudeckuti ynugepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AxTyaidbpHocTh. CyllecTByeT HECKOJbKO MpoOieM Tpu  BHEIPEHUU
MHKpPOOOPabOTKH, KOTOPhIE BO3HUKAIOT INIaBHBIM 00pa3oM HM3-3a TaKHX ACIEKTOB,
KaKk MMHUATIOpU3AIUs  PEeXYIIMX HHCTPYMEHTOB, CEphEe3HBII U  4acTo
HeToCNeI0BaTeIbHBIN XapakTep M3HOCA MHCTPYMEHTa, HEOJHOPOJHOCTh pa3Mepa
3epHa 3arOTOBKH U IOTPELIHOCTH/TOYHOCTh CTaHKa. [Ipu yMeHbpIIeHHH nnaMerpa
uHCTpyMeHTa (<1 MM) CHI)KAeTCs YCTOMYMBOCTH K OTHOCHTENIBHO BBICOKHUM
YPOBHSIM HalpsDKEHUH. BepoATHOCTB BBIXOAA U3 CTPOSI MUKPOUHCTPYMEHTA MOKET
ObITh emie Ooree ycyryOiieHa HEMpPaBIJIBHBIM HCIONB30BAHUEM IPOSKTHPOBAHHE
TeOMETPUN  HMHCTPyMEHTa (OOBIYHO  YMEHBIICHHOW 10 CpPaBHEHHIO C
MaKpoMacITaOHBIMU (hpe3amu), NeeKThl Ipoliecca H3TOTOBICHHS HHCTPYMEHTA,
HETIOAXOIAIINI MaTepual NOUI0KKH U HU3KOE KaueCTBO TOKPBITHS U JIp.

Ilesas padoThI — MPOAHATTU3UPOBATh CTAHOUHBIE CHCTEMBI MPOMBIIUICHHOTO U
71a00paTOPHO-UCCIIEOBATENILCKOTO THIIA.

AHATU3 TOJYYEHHBIX pPe3yJbTAaTOB. LIEHTpBI CBEpXTOUHOW 00pabOTKH
COCTOSIT W3 TpPeX OCHOBHBIX MOJCHUCTEM, KOTOpbIE NPEACTABIAIOT CO0Oil
MEXaHMUYECKyI0 KOHCTPYKIHIO, YCTPOWCTBO TPHUBOJA LIMMHIEIS M CHCTEMY
ynpasieHus. bospinas 4acTh SKCHEPUMEHTAIBHBIX HCCIENOBAaHMKH B o0nacTu
MHKpO(dpe3epoBaHus IPOBOAMIACE JINOO HA KOMMEPUECKHX CBEPXTOUYHBIX CTAaHKAX,
1100 Ha CHCTEMax-TPOTOTHIIAX, KOTOPBIE ObUTH pa3paboTaHbl NCCIIEIOBATEIIMHU B
YHHUBEPCHUTETAX/HUCCIIEI0BATENBCKUX OPTaHU3ALMX U IIUPOKO KIIACCUPUIUPYIOTCS
WM YIIOMUHAIOTCSI KaK ME30MacCIITa0HbIE CTAaHKH WJIM CTAHKH HACTOJIBHOTO THIIA.
OOBIYHBIE CBEPXTOYHbIE CTAaHKH OONANAIOT PAIOM IPEHMYIIECTB, TAKMX KaK Kak
MPEBOCXOHAS KECTKOCTh JUIsSl TallleHWs BHOpAIMii, TaKk M YIpPaBICHHE OCAMH C
BBICOKMM pa3pelIeHHeM C HCIOJb30BAHMEM IPEIM3NOHHBIX JaTYUKOB U
HCTIOJIHUTENFHBIX MEXaHU3MOB. VI3roTOBIEHHBIC Ha 3aKa3 JabOpaTOpHBIE CTaHKU
Me3omacutabHoro/HactonpHoro tina (mMT) kak mpaBuiio, MOTPEOISIFOT MEHbIIE
SHEpPIruy, MPOCTPAHCTBA M MATEPHAIOB IO CPAaBHEHHIO C WX KOMMEPUYECKHUMHU
aHaJIoraMH, YTO MPHUBOAUT K CHIXKEHHMIO 3aTpaT Ha M3TOoToBiIeHUe aetaneil. Kpome
TOTO, TaKHe CUCTEMBI 00J1aaroT 0oJiee BHICOKOW €CTECTBEHHON YacTOTHI M3-3a MX
MEHBIIIETO pa3Mepa M, CIeA0BaTeNbHO, OoJiee IIMPOKOTo JUana3oHa CKOPOCTEH
BpaIlleHHs IIHHAEIS MOTYT HCII0JIb30BaThCs 0€3 prcKa MOBTOPHOTO ApeOe3KaHHs.

3akaroyenune. OcHoBHOH HegocTaTok MMT CTaHKOB 3aKIIIOYAIOTCS B TOM, YTO
OHHM, KaK IIpaBWIO, HMMEIOT CpPaBHUTEIbHO OoJiee HHU3KYI0 TOYHOCTh WH3-32
HEI0OCTaTOYHOH KECTKOCTH U INIOXOH YCTOHYMBOCTH K BUOpAIK OCHOBAHUS.
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NHHOBAIIUOHHBIE CUCTEMBbBI OYUCTKHU BYPOBBIX
PACTBOPOB

HECTEPYYK H.P. (cmyoenm, ep. HP-41)
Hayunwuii pykogooumenv — Abpamosuy O.K. (cm. npenooasamerns)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyadbHOCTD. [Ipu OypeHUN CKBaXXMH OJHUM U3 HaWOOJBIINX BUIOB 3aTpat
MO0 BPEMEHH CTPOWTEIBCTBA CKBOKUH  SIBISIOTCA PpAOOTHI, CBSA3aHHBIC C
MPUTOTOBJICHHUE M OYKCTKOI OYpOBOTO pacTBOpa. B CBSI3U ¢ 3TUM MOXKHO OTMETHUTh,
YTO 3HAYCHUE KaYeCTBEHHON pabOThI ¢ OYPOBBIMU PacTBOPAMH JOBOJBHO BEIIHKO.
N30pITOYHOE HaKOTIICHHE TBEPIOi (pa3bl B OypOBOM PacTBOPE CHIKAET ITOKA3aTEIH
paboTHI TOJIOT, COKpAIIAeT CPOK CIYKOBI OYpOBOTO O0OPYAOBAHHSA, YBEITUINBACT
pacxol MaTepUaIOB M PEarcHTOB.

ess padoTsI — 0030p HOBBIX CHCTEM OYHCTKH OYPOBOTO PacTBOpA M BapHAHTHI
COBEPIIICHCTBOBAHUSA CYIICCTBYIOIINX CHCTEM.

AHAJIW3 NOJYy4YeHHBIX pe3yabTaToB. B HacTosIee BpeMs mpeiaracTcss MHOTO
WHHOBAIIMOHHBIX CUCTEM IO MOJCPHU3AIMN U aBTOMATHU3alUN ITpoHecca OUYNCTKU
OypoBoro pacTBopa. B mporiecce o4nCTKU HEHTPHU(PYToil Ha BCACHIBAIOIICH JTHHUK
MUTAIOLIETO HACOCa MOXET MPOUCXOJUTh HAKOIUICHHE OypoBoro muiama. B
HacTosiiee Bpems Bce neHTpudyru ocHameHsl pacxogomepamu SITRANS dupmbl
SIMENS, o6nagaronMu HaCTpOHKON YIIPaBIISAIOIIEr0 CUI'HAJA MPU YMEHbIICHUH
pacxojia, MEHEe 3aJaHHOrO 3HaueHus. JlabopaTopuell MPOMBIBOYHBIX KHIKOCTEH
IO «benopycHeTb» TNPENTIOKEHO OCHACTUTH YETBEPTYIO CTYICHb OYHACTKH
OypoBOro pacTBOpa — HEHTPU(YTY 3BYKOBOW M CBETOBOW CHUTHAIHM3ALUEH, KOTOpas
Oyzer yka3pIBaTh Ha CHIDKEHHE pacxoja Ooyee 4eM Ha 25% OT YCTaHOBJICHHOTO U
OJIOKMPOBKOH BUHTOBOTO IIUTAIOIIETO HACOCA ITPH CHIKEHUH pacxoma OoJee ueM Ha
50% ot 3aganHoro 3HayeHus. Emé oHO npeasnoxkeHne OTHOCUTCS K 3aMeHe 3-X U
4-X CTYNICHYATHIX aKTHUBHBIX MEXaHHUECKUX CHUCTEM OYHCTKH OYPOBOTO pacTBOPA OT
nyiamMa Ha 2-X CTYIIeHYaTyI0 CHCTEMY, B KOTOPOI OCHOBHAsI Macca IutaMa yaaisaeTcs
13 OypoBOro pacTBopa 6€3 y4acTusi aKTHBHBIX MEXaHM3MOB M arperatoB. 3a CUET
HU3KOro AaBJICHUA B CUCTEME K MUHUMYMY CBCJCHBI MPOIECCHI OTPULIATECIIBHOTO
BO3JICUCTBHSI HA PEOJIOTHYECKHE CBOHCTBa OYpOBBIX pPacTBOPOB. Ilpu Takom
crioco0e 3aTpaThl HA MMACCHBHBIC U MEXaHHUYECKUE CPEICTBA OYUCTKH OTCYTCTBYIOT.
Emé oaua cioco6 peanmsyetcs cucremoir MudCube, B KOTOpO#t OYHCTKA IIJTaMa OT
OypoBOrO pacTBOpa OCYIIECTBISIETCS C IMMOMOIIBI0 HHTEHCHBHOTO BO3AYIIHOTO
MOTOKA, BPAIIAIOIIET0Cs ICHTOYHOTO (DHIIBTPAa U MUKPOBHOPAITUH.

3akmouyenune. [Ipu npaBmiIsHOM BBEIOOpPE THUTIA OYPOBOIO PAaCTBOPA M XOPOIICH
opraHu3ayu padoT MO0 OYHCTKE MPOMBIBOYHOW JKHIKOCTH €CTh BO3MOXHOCTBH
JIOCTHKEHUSI BBICOKHX CKOPOCTEH MPOXOAKH, OTCYTCTBUS OCIOXKHECHUHN U aBapuil u
CHIDKEHHSI Ce0ECTOMMOCTH CTPOUTEIBCTBA CKBAKHHBI.
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CPABHEHUE METOJUK U OIITUMAJIBHAS TIPOLEAYPA
OLOEHKHN HE®TET'A3OHOCHOCTH

HUKHWTUH WU.P. (cmyoenm, ep. HP-41)
Hayunwuii pykogooumenv — Abpamosuy O.K. (cm. npenooasamerns)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AxTyajabHocTh. [loncku HedTH M Ta3a CONMPOBOXKIAIOTCS BHICOKUM YPOBHEM
pa3HOTO poja PHCKOB. HexBatka wuHpOpMamuum o0 paccMaTpHBaeMOM
Te0JIOTHYECKOM OOBEKTE YacTO MPUBOAMT K HU3KUM IIOKA3aTeNsiM YCIEIIHOCTH
MIOUCKOB MECTOPOXKAEHUH, KOTOPBIE B HACTOSIIEE BpeMsl HAXOJATCA B MHTEpBaie
sradeHnit 0,25+0,34. JIns oleHKH NEepCHeKTHB HEPTEra30HOCHOCTH HEOOXOIMMO
OLICHUTH KaueCTBO ITOATOTOBKH CTPYKTYPHI K IOMCKOBOMY OYPEHHIO W BBHITOJHHUTH
JIOKAJIbHBII MPOTHO3 HE(TEra30HOCHOCTH.

Hesb padoThI — CpaBHEHNE METOAMK YHCIEHHOTO U JIOKAJILHOTO MPOTHO3A.

AHAIU3 NOJYYCHHBIX Pe3yJbTATOB. {11 CpaBHEHUS HCIONB3YIOTCS HBE
METOJIMKH IPOTHO3a HE(PTEra30HOCHOCTH. YHCICHHOTO M JIOKAJIHLHOTO MPOTHO3A.
MerTo/MKa YUCICHHOTO MPOTHO3a BKJIIOYAET B Ce0sl OLIEHKY JOCTOBEPHOCTH psijia
KPHUTEPHEB NPOMBINIJICHHONH HE()TEra30HOCHOCTH JIOKAIBHBIX OOBEKTOB — TaKHX,
KaK JOCTOBEPHOCTb CTPYKTYpPHBIX MOCTPOCHMH, HaJIM4YHE KOJUIEKTOpa, HaIU4He
MOKPBIIIKA 1 OOKOBOTO SKPaHHPOBAHMS, MOKA3aTed He(TEra30HOCHOCTH M Ap.
Kpurepusam npucamBaroTcs “paHroBble” 3HaYeHHS OT 3 70 -3 C MONpaBKOH Ha
BECOBOE 3HAYCHHE KAKJOI'0 KPUTEpHSA, M HA WX OCHOBAaHMM PAaCCUUTHIBACTCS
CBOJHBI YHCIEHHBIA TNOKa3aTenb. MeTtoauka JokanbHoro mporuoza C.IL.
MUKYIIKOTO OLIEHMBACT OTAENBHO pa3Hble KPUTEPUH HE(PTEra30HOCHOCTH —
JIOCTOBEPHOCTh CTPYKTYPHBIX IIOCTPOCHHUIl (BEpOSTHOCTh HAJMYMS JIOKATbHOU
CTPYKTYpbI), BEPOSTHOCTH HaJIW4Msi KOJUIEKTOpa, ¢uiongoynopa u OOKOBOTO
OTPAaHWYEHUs], C BBIBEACHHEM B WTOTE OOIIETO IOKa3aTelsi MEePCICKTHBHOCTH B
BEPOSATHOCTHOM BBIPDAKEHHH. B OCHOBaHMM 3TOH METOIUKU NPUCYTCTBYIOT DSl
paHee WHCIOJNBb3YEeMbIX METOAWK, B TOM uucie u umcieHHas. B PVYII «10
«benopycHeTh» OlleHKa MOMCKOBBIX OOBEKTOB IMPOUCXOANT IO OaIbHOM cucTeme
TPYNIOBBIX KPUTEPHEB C Pa3IHMYHBIMH BeCOBBIMH Kod(dduruentamu. B
JICUCTBUTENILHOCTH HWMEHHO paHroBasi OLEHKa (OHIOB MOJTrOTOBJICHHBIX U
BBISIBIICHHBIX CTPYKTYP MO3BOJIHT ONPEIEIUTh IPHOPUTETHOCTH IOCTAHOBKH PadoT
Ha TOM WJIM WHOM OOBEKTE, CTeleHb PUCKA, BBHIPAKEHHYIO B KOJIMYECTBEHHBIX
BEIMYHMHAX.

3akarodenue. Mcxons u3 aHamu3a METOAMK MOKHO CKa3aTh ClELYOLIee: TaKOH
KOMILIEKCHBIN IOKa3aTellb, KaK BEPOSTHOCTb HAIWYMs JIOBYIIKM U PECYpChl B
npezenax OOBEKTa MOTYT OBITH OIPEAENIEHBl YHMCIEHHBIM KO3((HIMEHTOM, a
MOKA3aTeIM, OTHOCALIMECS K OOOCHOBAHUIO BO3MOXHOCTH HE(TEHACHIIICHUS
00BEKTa, MOXHO CBECTH K ITOKA3aTEIf0 BEPOSATHOCTH HEPTEHOCHOCTH JIOBYIIKH. A
B IIeJIOM HEOOXOUMa YHHUBEpCaJIbHAs KOMIIEKCHAs METOANKA.
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OINITUMU3ALINU MMPOLHECCOB I'PIT HA MECTOPOXIEHUAX
C TPYAHOU3BJIEKAEMbBIMH 3AITIACAMU

HUKOJIAEB U.A. (cmyoeum, ep. HP-41)
Hayunwuii pyxogooumenv — Abpamosuy O.K. (cm. npenooasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AkTyanbHocTh. HecMOTpst Ha pa3iauyue reoJIoTHYecKUX CBOMCTB 3anexei,
MPOCICKUBAIOTCS ONPEAEICHHBIE 3aKOHOMEPHOCTH BIUSHHUA TEXHOJIOTHYECKUX
nokazateiaei [PII Ha  1moOBIYHBIE  XapaKTEPUCTUKU  CKBaXKUH, MOITOMY
TEXHOJIOTHUH pa3pabOTKU TPYJHOM3BIEKAEMBIX 3allaCOB MOXKHO MMIIOPTHPOBATH C
OIpeeNEHHON afanTaluell Mo KOHKPETHOE MECTOPOXKICHHE.

Heas padoTbl — 0003HAYNTH NMYTH ONTHMH3amuu mporeccoB I['PII  nHa
MECTOPOXKIECHUAX C TPYTHOU3BIEKAEMBIMHY 3allacaMH Ha MPUMEPE UX MPUMEHEHHUs
B 3apyOeKHO MpaKTHKeE.

AHATW3 WOJYYEeHHBIX pe3yabTaToB. llepBeie pabotrer mo ['PII Opumm
BBHINTOJTHEHHI B 1947 ToAy Ha JKHAKOCTSX, MMOATOTOBIICHHBIX HA HE(TIHOH OCHOBE.
Bopna xak sxuakocts ans ['PII crana nmpumensatsesa ¢ 1953 roga. C atoro nepuoaa
Hayascs poct onepauuid I'PII, B ToM umncne ¢ MCHOAb30BaHUM NPONAHTA, B BUIE
necka. Bckope mocrie BHENpEHUs JKUIKOCTEW Ha BOJAHOM OCHOBE MOSBUINCH
TeJUPYIOIINE areHThl, TaKUe Kak T'yap M MPOU3BOJHAS OT LIEJUIIONO3bI, CIIyKallue
JUISL YBEJIMYEHHSI BA3KOCTU M XJIOPH]] KaJIUsl B Ka4ecTBe cTabuiiu3aropa riuH U IS
CHM)KEHUsI TOBEPXHOCTHOTO HATSHKEHUS Ha THIPOPoOHBIX Mmiactax. OO0bEMBI
3aKauMBaeMON >KUIKOCTH BBIPOCIU C 10m® mo 60TbIc.M®, 9TO, B OCHOBHOM,
00ycJoBICHO TpUMeHeHHeM HOBO# TexHojorud ['PII ¢ KHIKOCTHOW CHCTEMOW
Slickwater. HUcnons3zoBanme xkuaxkocth  Slickwater  mo3BoiieT  cO34aTh
CTUMYJIMPYIOIIUHA 00BeM IIIacTa I YBEJIUUCHHS U Pa3BUTHS CETH TPELIMH U JUIs
YBEJIMYEHUS IJIOIMAAN COIPUKOCHOBEHUS € MIacToM. MeToanKa npeaycMaTpuBaeT
MOBTOPHOE HCIOIBb30BAHUE BOABI AN APYTUX CKBAXKUH, a Majas BS3KOCTb BOJIBI
COKpalllaeT KOJMYECTBO NOOABOK U IIOBBIIIAET CTENEHb OYKMCTKU TPELIMH B
YCIIOBHSIX HU3KOW MaTpU4YHOM mpouuriaeMoct. [Ipu HeOobIMX 00beMax 3aKauKH
NpoMaHTa ¢ NPUMEHEHHEM OO0JBIIOT0 o0beMa Jkumkoctu Slickwater, paOOThI
SBJISIOTCSL YCTEIIHBIMH, TaK Kak IIPOMAaHT B IEPBYIO OYEpeab CIYXKHUT U
CACP)KMBAHUS 3aKPBITHS TPEHIMHBL, a 332 CYET OCENaHWs W JIOHOOOPa30BaHMUS,
NPOUCXOJUT TIPONaHTHAsT HaOMBKAa HM3a TPEIIMHBI, TJI€ CO3JaeTcs BBICOKas
KOHIEHTpalMs  MpomaHTa,  oOecreuuBaronias MHHUMaIbHO HEOOXOANMYIO
MPOBOJUMOCTD ISl HU3KOTIPOHUIIAEMBIX KOJIIEKTOPOB.

3akarouenne. Tak kak skumakoctb Slickwater coBMmecTHMa ¢ JIpyruMu
TEXHOJIOTHYECKMMH  JKHJIKOCTSIMHM, TO BO3MOXKHO CO3JaHHE KOMOWHAIMMH,
UCIIONIB3YIOIINX TTpenMyiecTBa sxunkocty Slickwater, Hanpumep, smnelika SLINK
YCHEIIHO cOYeTaeT CBOMCTBA HE MEHEe 3X TEXHOJIOTHUECKHX YKHIKOCTEH.
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K BOITPOCY UCIIOJIb30BAHUS MATEMATHYECKHWX MOJEJIEMR
JIJISI OIIMCAHMSA JIABEPHOM CBAPKH

IMABJIEHOK A.O. (cmyodenm ep. TM-41)
Hayunuwuii pyxogooumenv — Lapenxo U.B. (k.m.H., doyenm)
Tomensvckuii I'ocyoapemeennwiii mexnuueckuti ynusepcumem um I1.0. Cyxoeo,
2. I'omenw, Pecnybnuka Benapyco

AKTyaJbHOCTb.  3ajadyaco3faHusMaTeMaTH4YecKuX  Mojeield  Hauboiee
a/ICKBATHO ONKCBHIBAIOIIMX IPOIECC JIA3€pPHON CBAapKH SBISETCSA aKTyaJbHOH,
MIOCKOJIbKY TO3BOJIsIET (popMHUpoBaTh Hanbosee 3PQEeKTUBHBIE TEXHOJIOTHYECKHE
IPOILIECCHI JIA3EPHON CBapKH.

Leap padoThl - MpoaHATM3UPOBATh COBPEMEHHBIE MAaTEeMaTHYECKUE MOJIEIU
NpUMEHsSeMbIC JUIA ONHCAHMS JIa3epHOW CBapKH; ONIpENeIHTh Hauboyee
3¢ (eKTHBHYIO TETIO-PUIUIESCKYIO MOJICIb.

AHaIu3 MOJy4YeHHBIX pe3yabTaToB. Ha ceromusmHuii neHb paspaboTaHO
JOCTaTOYHO OONbIIOE KOJIMYECTBO MATEMAaTHYECKUX MOJEINEH, OMMCHIBAIOLINX
cBapouHbli npouecc. OHAKO B OOJBIINHCTBE U3 HUX HE YUYUTHIBACTCS JABIIKCHHUE
KUAKOTO MeTalla B CBapoO4YHOM BaHHe. Temnodusuyeckas Mozaenb 06e3
UCIIONIb30BAaHMSl ~ YPaBHEHWH  JUHAMHUKH  BSI3KOM  JKUJIKOCTH  TO3BOJISIET
YIIOBJIETBOPHUTENLHO PACCUMTATH JIMILB HEKOTOPBIE MapaMeTphl MPOIecca CBApKU:
pa3Mepbl CBapO4HOW BaHHBI, 00JAacCTH C JABYX(Aa3HBIM COCTOSHHEM MeTaa,
HIMPUHY CBAapHOTO IIBa M MpEACKa3aTh pa3Mepbl 3€peH B KPHCTAJUTUUECKOMH
CTPYKType 3acThIBLIEro MeTayuia. MoaenupoBaHue NPOLECCOB B BAHHE HA OCHOBE
JUHAMHMKH BSI3KOM TEIUIONPOBOAHOW IKMIKOCTH TMOKAa3bIBaeT, 4YTO JIBHIKEHHE
pacIuiaBa B Heil 3aBHCHT OT (PH3MUYESCKUX MApaMETPOB MpoLecca 1, B CBOIO 04epe/b,
BIIWsIET Ha GOpMY BaHHBI M B HEKOTOPOIl CTENIeH! Ha ee pa3Mep. M3BecTHbIE OLICHKH
CKOPOCTH TEYEHHS )KUIKOTO METaJlJIa, BOSHUKAIOLIETO BCICACTBHE BO3ACHCTBHS CHIT
HOBEPXHOCTHOI'O HATSXKESHHS M TPSHUs IAPOB METAJlIA B KaHaJe, IOKA3bIBAKOT, YTO
TeYCHHE B BaHHE JJIsl PEXKUMOB CBAapKH, UCIIONB3yEMbIX HA IPAKTHKE, MOXKET OBITh
TypOyneHTHbIM. TpexMepHas KBa3HCTAllMOHApPHAs MaTeMaTHyeckas MOJelb
npolecca Jia3epHOil CBapKU BCTHIK JBYX METAUIMYECKUX IUIACTHH, JJIS ONUCAHUS
TEIJIONEPEHOCa HCIONB3YIOT YpPaBHEHHE TEIUIONPOBOJAHOCTH C KOHBEKTUBHBIMU
YJieHaMH, a JJIsl MOJICIMPOBaHMs TEUEHMs KHUIKOI0 METajula B CBAPOYHOW BaHHE
ypaBHeHus: HaBbe-CTokca. B 3T0il Mojenu yuuThIBaeTCs HaJIM4YHE Iapora3oBOTO
KaHaJIa B 30HE BO3JICHCTBUS JIa3ePHOTO JIy4a Ha IUIACTHHBI, a TAKKe TPEHHE IapoB
MeTaJlla, NCTEKAIOINX U3 KaHalla, 00 €ro MoBEepXHOCTb.

3akJII0ueHue: U3 Bcex pa3paboTaHHBIX MaTeMaTHUECKUX MOJIeTIel Jla3epHOi
CBapKd HamOoJiee aJeKBaTHO OIMCHIBACT IPOIIECC KBa3HUTpEXMEpHas Monelb. B
OTJIMYMU OT OCTAIBHBIX MOJEJIed OHAa MO3BOJISIET OLEHHUTH BIIMSIHAE KOHBEKIIMU
JKMJKOTO METajula Ha paclpeselieHHe TeMIepaTypsl B IUIACTHHAX B Ipolecce
CBapKH 1 OpPMY CBaAPOYHON BaHHHI.
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HNCIIOJBb30BAHUE CIHEHNUAJIU3UPOBAHHBIX
TEXHOJIOI'MYECKHUX ITOTOKOB (I'TTO)

HAHKEBWM C.B. (cmyoenm, ep. AIl-41)
Hayunvui pyxosooumens — Cmacenxo [1.J1. (k.m.n., Ooyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyalbHOCTb. B HacTosAmMif MOMEHT H3rOTOBJIEHHE OCHOBHBIX JeTajeif
penyktopa OoproBoro JneBoro «YOC 0107150-01» wa mpemnpustan OAO
«"omcenbma» OCYILIECTBIIAETCS B nexax 6e3 HCHOJIb30BAHUS
CHELMANTU3UPOBAHHBIX TEXHOJOTHUECKUX MOTOKOB. XOTh COCTAaB HCIOJIB3YEeMOIO
000pyIOBaHUSI JOCTAaTOYHO pasHOPOJEH M MEHSETCS B COOTBETCTBUH C
HEOOXOIMMOCTBIO DEIICHHWsS HOBBIX 3aJad 110 BBITYCKY KOMIUICKTYIOIIUX, HO
Onaromapst BBEACHHIO JAHHBIX ITOTOKOB IIPON3BOJUTEIFHOCTD CTAHET JIyHIIE.

Heas padoTsl — letans - Mydra coenmuaurensHas MK-23M.03.647 sBnsercs
OIHOW W3 JAeTanel, NMPUMEHSIONMXCS B YKa3aHHOM penykrope. JleTamp nMeeT
(hopMy I¥cKa ¢ MOLYIbHBIMH 3yObSIMH Ha BHYTPEHHEH IIOBEPXHOCTH, MOTyIaeMble
MPOTSATUBAaHUEM.

B 6a30BOM TeXHOIOTHUYECKOM IIpoliecce MpeAycMOTpeHa ToKapHas o0paboTka
MOCJIEIOBATEIFHO Ha TOKApHO-MHOTOUINMHICIPHOM aBTOMAaTe M JABYX TOKApHBIX
ctankax ¢ UIIY, mpudyeMm Ha mepBOH omeparu BpeMs cocTaBiser 4,83 MUH., a Ha
BTOpOH M TpeThel mo 18 MHH., YTO IpeamnonaraeT HeIOTpyKEHHOCTh IepBOH
oIepanuy 10 CPAaBHEHUIO CO BTOPOH M TpeTbed. B ycCloBHAX KpyNHOCEPUIHOIO
MPOU3BOJICTBA PEKOMEH IyeTCsl paBHOMEPHas 3arpy3Ka 000pyA0BaHUsL.

[Ipennaraercst BBecTH 3aMeHy 000pyJOBaHMS, T.€. OCHACTUTH TOKAPHBIE CTAHKHU
¢ UIIY poGoTOoM MaHHUOYIATOPOM H CHOPMHPOBATH TaKHUM OO0Opa3oM THOKHI
npousBoacTBeHHBIA ocTpoB (I'TIO). VckiroueHne 13 TeXHOJIOTHYECKOTO MpoIiecca
TOKapHOTO aBTOMara TpeOyeT COKpalleHHe BpPEMEHM Ha APYIHX TOKapHBIX
OTIepaIysX, 4TO B pe3ysbTaTe 00eceynT BO3MOXKHOCTh 00pa0OTKH 3a TakT He Oosree
18 muH. ITosTOMY COKpalieHne BpeMEeHH MOYKHO IOCTUTHYTH 3a CUET YMEHbIICHUS
BCIIOMOTATEIFHOTO BPEMEHH, 3aTPadMBaeMOro Ha YCTAaHOBKY M CHSITHE JETalIH U
MOBBIMICHUST ~ TPOM3BOAUTENIBHOCTH  00pabOTKM  3a  CUeT  NPHUMEHEHHs
MPOTPECCUBHBIX PEXYIINX HHCTPYMEHTOB, MO3BOJIIIONIMX BECTH 0OpabOTKy ¢
TOBBIMIEHHBIMH CKOPOCTSAMH.

3akarouenne. JlaHHbIE 3aJaudl IOCTOSHHO YCIJIOXKHSIIOTCS, 4YTO TpeOyeT
COBEpPILEHCTBOBAHMS TEXHOJOTMYECKHX MpOoIeccoB. PemaroTcs OHUM 3a cuer
ABTOMATH3allMd TEXHOJIOTMYECKUX ONepalui, HCIOJIb30BaHHUS MHOTOLEIEBOrO
000pyIOBaHMs, MO3BOJISIOIIETO BECTH OOPAaOOTKY 3HAYMTEIHHOTO KOJIMYECTBA
MOBEPXHOCTEW, (POPMUPYIONINX KOHTYp JETalld B OJHOM cHCTeMe KOOpAuHAT (3a
OJIHY YCTAQHOBKY), YTO CYIIECTBEHHO IOBBIIIAET TOYHOCTh M3TOTOBJIECHUS W IPHU
WCIIOJIB30BAaHIH TEXHOJOTHYECKMX IIOTOKOB TEXHOJIOTHYECKOe O000pymoBaHME
pacrioyiaraeTcsi B COOTBETCTBHHM C MAapIIPyTOM H3TOTOBJICHHS JI€Taddl OT
3arOTOBHUTEIBHOM ONepanyui K OKOHYATEIbHOMY KOHTPOJIIO.
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BYPOBBIE PACTBOPBI VIS BYPEHUSA B COJIEBBIX
OTJIOKEHHAX

HNEMKYH A.B. (cmyoenm HP-31)
Hayunwui pyxogooumens — Ameunosckas T.B. (cmapwuti npenooagamen)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuka Benapyco

AKTYaJbHOCTb. TPaguIIMOHHO MCIONB3yeMble HHTHOUPYIOIINE PAaCTBOPHI PU
OypeHnn B ToJax HaOyXaloUIMX TJIMHHUCTBIX MOPOJA HE CHIDKAIOT HapaboTKy
M30BITOYHBIX OOBEMOB pacTBOpa MW HE OOECHEeYMBAIOT CTAOWIM3AIMIO CTBOJIA
CKB&)XUHBI. B KauecTBe HOBOW TEXHOJIOTHHM Uil OypeHHs TIIMHHCTBIX M COJIEBBIX
OTJIOKCHUH MpeasaraeTcs HOBBIH cOCcTaB OypoBOTroO pacTBOPA, CTAOMIM3UPOBAHHBIN
KaTHOHHBIM TTOJIMMEPOM U3 YETBEPTHYHBIX AMMOHHEBBIX COCINHEHUH.

Ieap padoThl — aHATN3 CYNIECTBYIOMNX OYPOBBIX PacTBOPOB I OypeHHS B
COJIEBBIX OTJIOXKEHHAX, M3YUNTh HEIOCTATKN PACTBOPOB M HAWTH pELICHHE.

Pe3yabTaThl MccaeqoBaHMil. YCTaHOBJIEHO, YTO TNpH OypeHHWH COJEBBIX
OTJIOKCHHH CYIIECTBYET BEPOATHOCTh IMOTEPU YCTOMYMBOCTH CTBOJIA CKBAXXHHBI B
ME)XCOJIEBBIX TJIMHUCTBIX MOPOJaX, YXyAIIeHHe IoKazaTeneil 6ypoBOoro pacrtsopa
[OJl BO3JEHCTBUEM TEMIIEPATypHOM M IIONUCONEBOM arpeccud. B mponecce
yriryGeHus CKBaKMH HEeU30€)KHO NoMajaHue B OypoBOW pacTBOP pa3lIMuHbIX COJIeH
U3 IMPOXOAMMBIX IOPOA WIM IUIACTOBBIX BoJ. IloaToMy mpumaHHe pPacTBOPY
YCTOMYMBOCTH K COJIEBOM arpecCUu SBJSIETCS BA)KHOM TEXHUYECKOH 3aaadei.
Koarynsamus rauaHcTON (Das3el, ImpoucXoAasiiee NPH 3aCOJOHEHHHM NPHUBOIAMT K
JecTaOMIM3alliyl  CHCTEMBI: BO3pacTaeT BEJMYMHA TIOKa3aTeNs (HUIbTPALH,
CTPYKTYPHO-PEOJIOTHYECKHE TIIOKa3aTeNM 3HAYUTENIBHO YXYALIAIOTCS M HE
MOTAIOTCS yIIpaBJIeHUIO. Vcnonb3yeMble B HacTosIIee BpeMsi OYpOBBIE pacTBOPHI
MHOTOKOMIIOHEHTHBI, YTO CO31aeT OMpE/ICICHHbIE CIO0KHOCTH TPH YIPaBICHUU
CBOMCTBAMM W IIOKa3aTeJIIMH PAacTBOpPA. TPaaMIIMOHHO HCIIOJIb3YEMbIE BOJHBIC
OypoBble PacTBOPHI 3a PyOeXOM M B Halleld CTpaHe, NMPEICTaBISAIOT C CO0Oii
TTTHHHUCTHIE CyCIICH3UH, cTaOUIN3UPOBAaHHBIE AQHMOHHO-HEHOHHBIMH
BBICOKOMOJIEKYJIIPHBIMM COEAMHEHMSIMH TIONMMepaMu. B KkadecTBe mosimmepoB-
CTa0MWIN3aTOPOB HauOOJbIIEe NPHUMEHEHHE HAIUIM: BOJOPACTBOPUMBIE A(HPHI
[EJUTIONI036  (AHMOHHBIE M HEWOHHBIE), KpaxMad (HEHOHHBIH) M aKpUIOBBIE
pearenTsl (aHnoHHBIE). CIo/a K€ MOYKHO J00aBUTh JUTHOCYIH(MOHATH M TyMaTHl,
OTHOCAIINECS K aHUOHHBIM COETUHEHUSIM.

3akii04eHue. YCTpaHEHUE HEJJOCTATKOB, /Ul AHHOHHO-HEUOHHBIX PACTBOPOB,
MPaKTUYEeCKX HEBO3MOXHO. [IpHHIMNMAIbHO, MO YacCTH COBEPIICHCTBOBAHMS,
AQHMOHHO-HEHOHHBIE OypOBBIE PAaCTBOPBI, €CIIM OPHEHTHPOBATHCS Ha H3BECTHBIC
XUMHYECKHE PEeareHThl, HCUepIaau cBOW noTeHuuan. HenocraTku TpaauLMOHHBIX
pacTBOPOB JIETKO YCTPAaHUMBI IPU HCIOJIb30BAHMM KATHOHHBIX IOJUMEPOB B
KayecTBE CTAaOMIN3aTOPOB OYPOBBIX CHCTEM.
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MOBBIIIEHUE KIIJL OFbEMHOI'O I'MJIPOITPUBOJIA
C APOCCEJIBHBIM PEI'YIMPOBAHUEM

NUJINITEHKO A.C. (cmydenm, ep. IA-51)
Hayunwui pyxogooumens — Iunuyk B.B. (cmapwuii npenodasameins)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AKTyanbHOCTB. B nocnennue necatuneTus B MajblX U CPEJHUX MOLTHOCTSIX
¢ OI'TI cran KOHKYpUpPOBAaTh JIEKTPOIPUBOJ, IPEBOCXO/S €T0 B YIPABISIEMOCTH U
TOYHOCTH PEryJIMPOBaHUS 32 CUET NPUMEHEHUS CPEACTB I(POBOTO YIpaBIIeHUs, a
taoke nosbiennss KITJ[. [Ins BoccTaHOBiIEHMS MPEXHUX MO3UIMH HEO0OXOIUM
MOMCK HOBBIX TEXHOJNOTMH PETYIHPOBaHUS W  YNpaBICHUS OOBEMHBIM
THIPONPUBOJIOM
Hens padots! - Llenpro ganHOM pabOTHI ABISLETCS MONUCK HOBBIX PEIICHUH B

perynupoBanus U ynpasieHust OI'TI

AHAIU3 MOJY4YEeHHBIX pe3yabTaroB OJHMM W3 HOCTOMHCTB THAPOIPHBOAA
SBIISIETCS €T0 BBICOKAsl JHEPIrOEMKOCTD, UTO TIO3BOJISET €70 IPUMEHSTh B PA3IIHYHBIX
OTpacisiX IMPOMBIIUICHHOCTH HauyMHas OT OBITOBBIX NPHOOPOB M 3aKaHYMBas
TSOKEIIBIM MAIIMHOCTPOCHHEM. B mocienHue necsaTuneTuss B MajbIX M CPEIHHX
MOIIIHOCTSIX C OOBEMHBIM T'HJPONPHUBOJOM CTal KOHKYPHPOBATh AJIEKTPOIPUBO/,
MPEBOCXOJS €ro B YINPaBAAEMOCTH M TOYHOCTH PpErylIHpOBaHHs, 3a CUeT
NpPUMEHEHHUs] CpelcTB IudpoBoro ympasneHus, a Ttawke noBbimenus KIIJ]. B
00BEMHOM  THAPOIPHUBOAE  PETYIUPOBAHHE CKOPOCTBIO M IIOJIOKEHHEM
UCIIOJIHUTENBHOTO YCTPOMCTBA NMPOU3BOAMUTHECS 3a CUET M3MEHEHUS KOIMYECTBA
pabodueil >KMIKOCTH, MOJaBaeMON K HCIIOJHHUTENIbHOMY ycTpoiicTBy. OmHuM u3
HanboJiee pacupoCTPaHEHHBIX CIIOCOOOB SIBISIETCSl IPOCCEIBHOE PEryJIHpOBaHHE.
OHO ToNTy4msIo CBOE pacmpocTpaHeHHe Oyarofapst CBOeH JOCTATOYHOW IPOCTOTE
KOHCTPYKLIMHU, OJTHAKO MMEET HEIOCTAaTKH, Takue Kak, Hu3kuil KIIJ, OvIcTpBIii
M3HOC paboyMX KPOMOK JpoccenbHOW menu. Kak mMuHMMu3uposats morepu? B
nocJeqHee BpeMs pa3BUBaeTCs HampaBieHue peryiauposanus [Tl ¢ npumeneHneM
THPABIMYECKUX JJIEMEHTOB C JBYMS IOJOXEHUSAMH, JHOO MOJHOCTHIO OTKPBIT,
00 MOJHOCTBIO 3aKpBIT. Takod THAPONPHBOJ MOXKHO Ha3BaTh IUCKPETHBIM
THIPOTPUBOJOM. B IHCKpETHOM TMIPONPHUBOJE OJHUM M3 METOJ0B OOecredeHus
3aJ]aHHOTO pacxofga paboueil JKUIKOCTH: W3MEHEHHE BPEMEHH OTKPBITHS
THIPORJIEMEHTA 3a €UHUILY BpEMEHU. B Teopun aToMHUYecKoro ympaBlIeHHs 3TOT
METOJ, Ha3bIBAE€TCSI METOJOM PETYIMPOBAHUS MUPOTHO-UMITYJILCHON MOAYIALUEH
(ILIUM). TTo pesynbTatam pacuéroB. CHH)KEHHE TIOTEPH SHEPTHU cocTaBisieT 4,6%
OTHOCHUTEINILHO THAPONPHUBOJA C KIACCUUECKUM JIPOCCEIbHBIM YIPABICHUEM

3aki0ueHnne. Pe3ynbpTaThl MOKa3bIBAOT, UTO NPUMEHEHNE AUCKPETHOU JIOTUKU
peryiaMpoBaHusl PacxoJoM B OOBEMHOM THAPONPHBOAE NMPHBOIUT K CHUXKCHHIO
MOTEPh SHEPTMH M YKa3blBaeT Ha IeIeCO00Pa3HOCTh NMPHMEHEHHs IHUCKPETHOTO
peryaupoBaHns B 00bEMHBIX THIPOIPHUBOIAX
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AHAJIM3 METOJOB TIOAI'OTOBKU NOBEPXHOCTH JETAJIN
JAJIs1 HAHECEHUS ITIOKPBITUS HAITBIJIEHUEM

MMPOLKO B.YO. (acnupanm)
Hayunwuii pyxogooumens — Cmacenxo /[.JI. (k.m.H., Ooyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AKTYaJIlbHOCTBh. AHaIHU3 B3aMMOJICHCTBHS Kallellb PAa3UYHBIX MATEPUAIIOB C
Pa3NUYHBIMH TOAI0XKKaMH MOKa3aJl, YTO MPOYHOCTh MX CIEIUICHUSI ONpeaesieTcs
MEXaHUYCCKUM  B3aMMOJCHCTBHEM ¥  YCTAHOBICHHBIMH IPHU  HANBUICHUH
XMUMHUYECKHMH CBSI3IMH, KpOME TOr0 OOJIBLIOE BIMSHHUE HA MMPOYHOCTH CLETUICHUS
OKa3bIBaCT TNPEABAPUTEIBHBIA TIOZOTPEB OCHOBBI, a YBEIMUYCHHE TOIIIWHBI
MOKPBITUSL COMPOBOXKIACTCS POCTOM OCTATOYHBIX HAIPSDKEHUH, YMEHBIIAOIINX
MPOYHOCTh COSANHEHHS TOKPBITHS C OCHOBOM.

Heas padoThl. AHANIW3 METOAOB IMOATOTOBKH MOBEPXHOCTH IETAMH IJIs
HAHECCHH MMOKPHITHS HAITBLICHIEM.

XUAMUUECKOMY B3aHMOJICHCTBHIO CIIOCOOCTBYET OATOTOBKA ITOBEPXHOCTH TI0]T
HallbUICHUEC, MPpU KOTOpOﬁ MpOUCXOAUT AaKTHUBAllUA TOBCPXHOCTHU, YAAJICHHUC
OKCUJIHOM TIIJIEHKM U co3jaHue Hakinerna. OCHOBHOe BO3JeHCTBHE Ha
o0pabaThIBaeMyl0 JieTalb OKa3bIBaeT KWHETHuYecKas dHeprus yacrtui. s sToro
MPpOU3BOJAUTCA TMPCABAPUTECIIbHAA MOATOTOBKAa IOBCPXHOCTH IIYTEM HApE3aHUA
pe3ObI, CTpyitHO-abpa3uBHOW 00paboTkoii (CAQO), XUMHYCCKHM TpPABICHHEM,
3a4HCTKOH, 00e3KUPUBAHNEM, DIIEKTPOUCKPOBOI 00paboOTKO# 1 Jp. criocobaMu.

Mexannueckue CBs3H OOYCJIOBJICHBI 3aKIMHHBAaHHUEM Ie(OpPMUPOBAHHBIX
HAITBUICHHBIX YacTHIl B peibede OCHOBHOrO MeTania. Pa3BuTHE MeXaHHMYECKUX
CBs3el OOYCIIOBJICHO ITOBBINIEHHEM IIEPOXOBATOCTH IOBEpXHOCTH. HapesaHwue
pe3pObl MeXaHHYEeCKOH 00paboTKOW He o0ecTeYrBaeT aKTHUBAIMH MTOBEPXHOCTH.
Xumudaeckoe TpaBIICHHE HE TOJTYIHIIO pacTpocTpaHeHHs u3-3a
HETeXHOJIOTUYHOCTH, 3a4YHCTKa W  OOEKHUPHBAHWE, HEJOCTATOUHBI LIS
obecrieueHns: CTaOMIILHOM MTPOYHOCTH CLEIUICHHUSI.

Haubonee pacmpocTpaHeHHBIM U TEPCIEKTUBHBIM CIIOCOOOM TOJATOTOBKH
MOBEPXHOCTU ACTATN JJId HAHCCCHUA MOKPBITUA HAIBIJICHUEM SBJIACTCA CprfIHO-
abpasusHas oopadoTka (CAO). Hegoctatkom CAO sBisSIeTCS TO, YTO HA XUMHUECKH
AKTUBHPOBAHHOM MOBEPXHOCTH HIET OBICTPHIM POCT OKCHAHON mieHkd. IlosTomy
HUHTEPBAJl MEXIY MOJIrOTOBKOM MOJUIOKKH M HAHECEHHEM IOKPBITHS OTpaHUYCH.
Kpome Toro, mpomecc oTiM4aeTcs BBICOKOM BPEIHOCTBIO M TPYJOEMKOCTBIO.
HecMotpst Ha HeZOCTATKH, 3TO OCHOBHOM TEXHOJOIMYECKUI MPOLECC MOATOTOBKH
TIOBEPXHOCTH.

3akmouenne. OlecHKa KadyecTBa IOKPHITHHA MPH Pa3IHMYHBIX CIOCO0ax
MOJTOTOBKYA TOBEPXHOCTH II0OKa3aja, 4TO TaKHE PaCIpOCTPAaHEHHBIC CIOCOOBI
MOATOTOBKM JeTajel, KaK 3a4ucTKa W O00e3KUpUBaHHE, Hape3aHne pe3nObI
HEIOCTATOYHBI I 00eCTIeYeHNsI CTaOUIBHOM MPOYHOCTH CIEIUICHUS M YCTYIAIOT
crioco0y CAO.

78



PABPABOTKA TEXHOJIOTHYECKOI'O ITPOLECCA
MN3IrOTOBJIEHUSA AETAJIM C HCIIOJIb30OBAHUEM COBPEMEHHbBIX
MHOTI'OIEJIEBBIX METAJIUIOPEXYIINX CTAHKOB C 4YITY

HOPBITKOB B.II. (cmyoeum I13-31)
Hayunwuii pyxogooumensv — Ilpau C.H. (cmapwuii npenodasameins)
Tomensckuil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

AKTyaJbHOCTb. B COBpEeMEHHOM MalIMHOCTPOEHHH CYIIECTBYET IMpobiema
UCIIOJNIb30BaHMSl yCTapeBIIET0 TEXHOJIOTHYECKOTO 000pYyJOBaHMs Ha OOJBLIOM
KOJIMYECTBE MPEeANpUATHil. OTO MNPUBOAUT K HHU3KOM TEXHOJOTMYHOCTH
MPOU3BOJICTBEHHOTO IIMKJIA M, KaK CIEACTBHE, K MOTEPe KOHKYPEHTOCIIOCOOHOCTH.
OnmHako CymIeCTBYEeT peENIeHHEe J3TOH MpoONeMbl — 3aMEHa YyCTapeBIIETO
000pyIOBaHMS HA COBPEMEHHBIC MHOTOLICJIEBBIC METAIIIOpEXyIIHe cTanku ¢ UITY.

Heabio naHHOii padoThl ABIIETCS Pa3pabOTKa TEXHOJOTHYECKOTO Tpolecca
M3TOTOBJICHMS CTYIHIIBI Kojieca 3aJiHel maccu 3epHOyOopoyHoro kombaitna PCM
«BekTop» ¢ UcIoap30BaHNEM COBPEMEHHBIX MHOTOIIEIEBBIX cTaHKOB ¢ UITY.

AHATU3  NOJY4YeHHBIX  pe3yabTaToB.  TexHomormdyeckuif  Iporecc
M3TOTOBJICHUSI JTAHHOW JI€TajJd COCTOMT M3 MHOXKECTBa Ollepanuii, TpeOyrommx
BBICOKOI TOYHOCTH 00pabOTKH TIOBEPXHOCTEH.

Pa3paboTtana mocie1oBaTeIbHOCTD ONepanuil it 00pabOTKU AeTallu:

005 TpancnopTupoBaHHE;

010 KommniekcHast o6paboTka Ha cranke Mazak Integrex i-200ST ¢ UITY;

015 Ilepemenienue;

020 ITpombiBKa;

025 Ilepememnienue;

030 Kontposs;

035 TpancnopTupoBaHue.

VcxonHbIMU TaHHBIMY JUISl pacyeTa 3aTpaT BPEMEHH Ha Ollepalyy SBIISTIOTCS:

CymMapHOE OCHOBHOE MamiuHHOE BpeMst Tvo = 14,7 MUHYTHI;

CyMMapHO€E BCIIOMOTaTeNbHOE ManHHOE BpeMs Tvp = 7,4 MUHYTHI,

CymmapHoe BcriomorarenbHoe pydHoe Bpemst 7gp = 10,31 MUHYTEI,

CymMapHO€e ToAroToBUTENbHOE BpeMst 13 = 43,55 MUHYTHI;

Tpebyemoe xonmdecTBO Bhimycka aetaneid B rog N = 1800 mryk.

3akJoueHne. 3aMeHa YCTapeBIIEro TEXHOJOTMYECKOro 0OOpy/IOBaHHWS Ha
COBPEMEHHBIE MHOTOILENEBble MeTamiopexymue cranku c  UIY  saeusercs
B)KHEWIIINM I1aroM B CHHXKEHUH 3aTpaT BPEMEHH Ha N3rOTOBJICHHE (II0YTH B 2 pasa
B pe3ysbTaTe pacyera) ¥ NOBBIIICHHS KauecTBa JeTaieil. BHeqpeHne coBpeMeHHbIX
TEXHOJIOTHH B TPOM3BOJCTBO SBISIETCS KJIIOYEBHIM (DAKTOPOM ISl YCIICIIHOTO
pa3BUTHS MaIIMHOCTPOUTEIBLHBIX TIPEATIPUASTHN u TIOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH Ha PHIHKE.
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HNEPEOCHAIEHUE SKCIHEPUMEHTAJIBHOI'O TIPOU3BOJACTBA

PAJABKOB A.B. (macucmpanm ep. 3MM-11)
Hayunwvui pyxosooumens - Heszoposa A.b. (0.m.n., npogpeccop)
Tomensvckuti cocyoapcmeennviti mexnudeckuti yuusepcumem um. I1.0. Cyxoeo,
2. I'omenw, Pecnybnuka Benapyco

AKTyaJbHOCTb. B ycnoBusx rio0anu3aliii SKOHOMHUKH M YCHIICHUS
KOHKYPEHLIMH CpEIH TPOM3BOJMTENECH CEIbXO3TEXHUKA BAXHBIM (HhaKTOpOM
CTaHOBUTCS KauyecTBO NpoAyKUuH. OHO TPYAHOIOCTIXKMMO 0€3 MpOBEACHUS
(yHIaMEeHTaNbHBIX MCCIENAOBAaHUI M CO3JaHUsl ONBITHBIX 00pasloB Ha
SKCHEPUMEHTAIbHOM IIPOU3BOICTBE.

Ieap padoT — KOMIUIEKCHOE HCCIEIOBaHHWE CIIOCOOOB MOIEPHU3AIMU U
NEPEOCHAIEHUs] JKCIEPUMEHTANBHOTO TPOM3BOACTBA C LENBI0 pealnu3aluu
WHHOBAITMOHHBIX IIPOEKTOB IO Pa3pabOTKe, a TAKIKE U3TOTOBIEHIH HOBBIX 00pa3IioB
TEXHUKH A7 TOCTAHOBKH UX HA CEPUIHOE NPOU3BOJCTBO.

AHAIU3 MOJYYEHHBIX Pe3yJbTATOB. OKCIEPUMEHTAIBHOE IPOU3BOACTBO
OAO «I'oMcenbmai» — 3TO CUCTEMAa ABTOMATH3UPOBAHHOW TEXHOJIOTMYECKOM
NOATOTOBKM  TIPOM3BOJCTBA, COBPEMEHHOE OOOpYIOBaHHE C  YHCIIOBBIM
MPOTPAMMHBIM YIIPaBJICHUEM. TEeXHOJIOTHH SKCIEPUMEHTANBHOTO MPOHU3BOJCTBA
COOTBETCTBYIOT TEXHOJIOTHSM, HCIONb3YEeMBIMH B CEPHHHOM IPOU3BOJICTBE
HOPEANPUATHI MalIMHOCTPOUTEIBHOTO KOMILIEKCa, YTO YINPOIIAaeT IOBOAKY Ha
TEXHOJIOTHYHOCTh M YCKOPSIeT CPOKH OCBOEHHsI HOBOro u3nenus. [Ipumenenue
CIENMANUCTAMH B TIPOIECCe MPOEKTUPOBAHHUS COBPEMEHHOIO HMHTETPHPOBAHHOIO
nporpaMMHOTo obecrnieuerns B oomactu 3D CAD, rpynmoBoe npoeKTUpOBaHHE U
UCIIOJIB30BaHUE CUCTEM YNPABIICHHUsS] WHXKEHEPHBIMU JAHHBIMH I1O3BOJISIET CAEIAThH
npouecc pa3pabOTKH M3JETUst OBICTPHIM M A(P(EKTUBHBIM, ONEPATUBHO U
6€30IIM00YHO BOIUIOTUTH B PEAbHOCTh JAW3AHHEPCKHE M KOHCTPYKTOPCKHE
3aMBICIIBI M OBICTpee BCEX BBIMNTH HAa PBIHOK C TOTOBBIM m3jenueM. COopka
BUPTYQJILHOTO M3JENHs IMO3BOJISET O €ro M3rOTOBJIEHHS OLEHHTh M BHIOPAThH
HanOoJiee ONTUMAaJIFHBIE PELICHHS, IPOBEPUTH pa3MEpHBIE IeTH, COOUPAEMOCTh U
BHEIIHUU BU]I.

3akaioueHue. JloocHaleHHe SKCHEPUMEHTANBHOTO MPOM3BOJCTBA B IIIAHE
HCIIOJIB30BaHUE KOMITBIOTEPHOTO YIIPABICHHS U KOHTPOJIA IPOLIECCOB, MPUMEHEHHE
HOBBIX MAaTEpHAJIOB M TEXHOJOTMHA OOpabOTKH, BHEAPEHHWE HOBOTO CTAHOYHOTO
000opynoBaHus; OOHOBJICHHE POIPAaMMHOTO OOECIIEYEeHHs U CUCTEM YIpaBIICHHUS,
MOHHTOPHHIa ¥ aHajW3a NPOU3BOJCTBEHHBIX JIAHHBIX, a TaKkKe oOydeHHe
HEepCOHAaNa HOBBIM TEXHOJOTHSAM, MPOLECCaM U CUCTEMaM I03BOJIUT IMOBBICUTH
MPOU3BOJUTEIBHOCTD, CHU3UTh 3aTPAThl HA IPOU3BOACTBO U yIYUIINTh KaU€CTBO B
OynmymieM cepuiHOI NMPOIYKIMH, M KaK CTPAaTerHYECKUH pe3ysbTaT — MOBBICUTH
KOHKYPEHTOCIIOCOOHOCTD MPETIPHSTHS.
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MAHUITYJIATOPBI U POBOTHI B IPOMBIIIIJIEHHOCTHA

PEAXEBOBA A.T. (Cmydenm)
Hayunwvui pyxogooumens — Aeamvipadosa /DK.T.
Tocyoapcmeennuiii snepeemuyueckuti uncmumym Typrkmenucmana, 2.Mapol

B coBpemenHOM MEpe poOOTOTEXHHMKA OBICTPO pa3BuBaeTcs. PoboToTexHMKaA -
5TO HOBOE HAIPaBJICHHE HAyKH U TEXHHUKHU, KOTOPOE CBSI3aHHO C CO3JaHUEM U
NpUMEHEeHneM poOoToTexHHYecKuX cucTeM. CyIIeCTBYIOT pa3jIMuHble POOOTHI U
MaHMIYJIATOPBl,  BAXXHBIMH M3  KOTOPBIX  SIBISIIOTCA ~ ABTOMaTHYECKHE
MaHUIYJISIUOHHBIE POOOTEHI.

[IpombInuleHHBIH POOOT - 3TO aBTOMAaTHYECKUH MEXaHU3M, COCTOSIIMH W3
MaHMITyJIITOpa W YCTPOHCTBA MPOrpaMMHOIO YINPABIEHHS €ro JBHKEHUEM,
NpeJHa3HaYeHHBI JUIS 3aMEHbl 4YeJIOBE€Ka IPU BBINOJHEHHHM OCHOBHBIX U
BCIOMOTaTEIbHBIX ONEpali B IPOM3BOJACTBEHHBIX mponeccax. OH MpeJHa3sHAYEH
JUIL BBINIOJHEHHS JBUTATENbHBIX (YHKIMH TpH TNEepeMeIleHHH OOBEKTOB B
MPOCTPAHCTBE M MPEACTABISIET cOOONH MHOTO3BCHHBIH MEXaHHW3M C Pa3OMKHYTOH
KMHEMATUYECKOH LENbIO.

[lpumenenne poOOTOB B TNPOMBIIIIEHHOM TPOW3BOJCTBE HMEET DSl
MPEUMYIIECTB, B 4aCTHOCTH [3]:

1. IToBbImeHNE TPOU3BOJUTENBHOCTU TPY/Ia.

2. YMeHblIeHHe U3IepKEK MIPOU3BOJICTBA U MOBHIIIICHHUE
KOHKYPEHTOCHOCOOHOCTH.

3. PammoHanpHOE HCNONB30BAaHME OOOPYJOBAaHUS M IMPOU3BOJCTBEHHBIX
MOMEILEHUH.

4. VYnydmeHue KauecTBa HMPOAYKIUH, CBSI3aHHOE C MOBBIIIEHHEM TOYHOCTH
BBINOJIHEHHS TEXHOJIOTMUYECKUX OMEpPaIUil.

5. HWckmroueHne BIMSHHS 4YeIOBEYeCKOro (akropa Ha KOHBEHEPHBIX
NPOM3BOJICTBAX, a TaKXXe IPH IPOBEICHHH MOHOTOHHBIX DPa0OT, TPeOYyIOUINX
BBICOKOW TOYHOCTH.

6. VckmoueHne BO3/IEHCTBHA Ha TEPCOHAI BPEAHBIX (PaKTOPOB, XapaKTEPHBIX

JUIS IPOM3BO/ICTBA C TIOBBIIICHHON OMAaCHOCTBIO.

7. CHMXKEHHE CPOKOB OKYMaeMOCTH WHBecTHIMil. [IpomblnuieHHBIE POOOTHI
UCTIONB3YIOTCSL  Be3/le, TA€ OTO BO3MOXHO: MEIWIMHA, KHHEMaTorpad,
MPOM3BOJICTBO, 000POHA, TPAHCTIOPT, /AK€ HBIHEIITHNE JCTH SIBIISIOTCS aKTHBHBIMH
MOJIB30BATENIIME  POOOTOB, TaK Kak OrPOMHOE KOJIMYECTBO Pa3HOOOPAa3HBIX
UTPYLIEK ABISIETCA UX CAMBIMH HACTOSIILIUMU NIPEICTABUTENIAMHU.

[ToxBoast UTOrM, MOXHO C YBEPEHHOCTBIO CKa3aTh, YTO POOOTOTEXHHKA OYEHBb
Ba)XHA JIUISI COBPEMEHHOTO IPOU3BOJCTBA. POOOTHI AAalOT TOYHOCTH, ITIOCTOSIHCTBO
CKOPOCTH, a TaKXe CTpOroe cobOiroieHne TpaekTopuu. Tak, npuMeHeHne podoToB
MO3BOJISIET  OCBOOOJWUTH UEJIOBEYECKHE PpECYpChl OT 3arpy304HbBIX  palor,
00CITy’)KMBaHUSI CTaHKOB M T.I. M BCE e, HECMOTPS Ha BCE CBOM JIOCTOMHCTBA,
MPOMBIIIJICHHBIA poOOT HE CIOCOOEH MOJTHOCTHIO 3aMEHHUTH YeJIOBEUECKUHA TPY,
TaK KaK 4eJOBeKa MOXKET 3aMEHHTB JIUIIb APYTON YEIOBEK.
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KOHCTPYKIIAA OBCAJTHOM KOJIOHHBI G304-51
®OHTAHHOMN CKBAKAHBI
HA HE®TAHOM MECTOPOXJIEHNHN JINBUHU

PODDPA M.A.O. (macucmpanm ep.MM-11)
Hayunwiii pykosooumens — A.b. Heezoposa (0.m.n., npogheccop)
Tomensckuil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. I'omenw, Pecnyonuxa benapyco

AxTyajabHocTbh. OOcazHble U HACOCHO-KOMIIPECCOPHBIE KOJOHHBI SIBIISIFOTCS
OCHOBHOH 4acTBIO CTPOUTEIIHCTBA CKBAYKHH. Bce CKBa)XKMHBI, IPOOYPEHHBIE C LIENTbIO
Jn00buM HedTh/raza (MM 3aKauKd MaTEpPHANIOB B IOJ3EMHBIE IJIACTHI), TOJKHBI
ObITH OOCa)XEHBI MAaTepHaJoOM JOCTaTOYHOH NPOYHOCTH M (PYHKIMOHAIBHOCTH.
OO6canHas KOJIOHHA BBITIOJIHSAET HECKOJBKO BAXHBIX (yHKOWil mpu OypeHHH M
3aKaHUYMBAHUHU CKBAXXHUHBI. DTO NPEJOTBpAIacT pa3pylIeHNE CTBOIA CKBRXKUHBI BO
BpEMS DKCIUTyaTallid W THAPABIMYECKH H30JUPYET CKBaKHHHBIC (UIIOUABI OT
MOA3EMHBIX IJIACTOB M IUTACTOBBIX (MIIOUIOB.

Ieap padoThl — MPOAHATM3UPOBATH MPOLEAYPH! BEIOOpA IITyOHMHBI YCTaHOBKH,
pa3MepoB, MapoK CTalli, THUIIOB pAa3JIM4YHbIX OOCAIHBIX KOJOHH M OILICHKH
KOHCTPYKLIMH 00CaJHOM KOJIOHHBI, 3alpOrpPaMMHUPOBAHHOM [UIi CKBa)KUHBI
(G 304-51), «xoropas  pacrmoiiodkeHa Ha  Haubojee  IMPOAYKTUBHOM
HedrerazonocHoM Oacceiine JluBuu CUpT, U PEATI0KUTD PELICHUS I YTy YIICHUS
KOHCTPYKLIMH OO0CaJHOH KOJIOHHBI M CHIDKCHHS CTOMMOCTH JUISl CIIEAYFOLIHX
CKB&)KHH, KOTOPbIE OYyIyT MPOOYPEHBI.

AHaim3 pe3yabTaTa — B 9THX padoTtax OyayT nMpoOypeHbl OCHOBHBIE IIIACTHI
W3BECTKOBOTO KaMHS, JIOJIOMHUTA, CJaHIA@ M I€CYaHMWKA; I03TOMY OyayT
3apEerHCTPUPOBAHBl OCHOBHBIE MPOOJIEMBI, TAaKMEe KakK MOTEps LHUPKYISIUA WU
HecTaOMIBHOCTE MIMH. KoHeTpyKnus mporpaMmel 00ca HOM KOJIOHHBI 3aBUCUT OT
KpHUTEpHEB OYKCHPOBKH; BO-TIEPBBIX, 3TO BBIOPOC Ta3a, BO-BTOPHIX, OOIIHE TOTEPH,
a TaKke BBIOOp pa3MepoB 00cCajHON KOJIOHHBI, KaK IPaBUIJIO, KOHTPOIUPYETCS
TpeMsi ocHOBHbIMU (hakTopamu: (1) pasmep SKCIUTyaTalMOHHON KOJOHHBL, (2)
KOJIMYECTBO OOCA/IHBIX KOJIOHH, HEOOXOAMUMBIX Uil JOCTHKEHHUsSI OKOHYATENHbHOM
ryounsl, u (3) ycnoBusi OypeHus. Bpibop koimuecTBa OOCaJHBIX KOJOHH H
COOTBETCTBYIOIIMX TIJIyOMH CIIyCKa OCHOBaH Ha TE€OJIOTHYECKHX YCIOBHSX |
pacderax JOIyCKOB Ha BHIOPOC.

3akarouenne. CTONMOCTb 00Ca/JHBIX KOJOHH MOXXET OBITH CHWDKEHA II0CIe
MOJTyYeHHsI JTOMOJHUTEIBHBIX 3HaHWH 00 3TOH KOHKpeTHOW obnactu. [pyrumn
CJIOBaMH, KaXJ1asi CKBOXXHHA, TPOOypEeHHast HA MECTOPOXKIECHHUH, YBEIIMYMBACT HAIIN
3HaHMs 00 3TOH oOnacT. TakuM oOpa3oMm, ciyck 00ca HOM KOJOHHBI OypHIIBHBIX
TPYO MOKHO OCYLIECTBIISITH C HOHMYKEHHON CKOPOCTHIO IT0CIIE pa3padOTKH ydacTKa.

82



IMPOEKTUPOBAHHUE HHEBMATHHECKOﬁ CUCTEMBbI
ATPETI'ATA TIOABEMHOTI'O AII-90

CABEHKO B.H. (cmyoenm ep. I[A-51)
Hayunuuii pykogooumenv — Kynveetixo I'.C. (cmapwuii npenodasameins)
Tomensvckuii cocyoapcmeennviti mexnudeckuti ynusepcumem um. I1. O. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AKTyanbHOCTB. [IHeBMaTHYeCKHe CHCTEMBI MCIOJB3YIOT CXKAaThIf BO3AYX B
KayecTBE CHUJIBl Ul MepeMeIleHUs U  MaHUIYJIMPOBaHUS  pa3lU4YHbIMU
MexaHn3Mamu. B o0mem cioydyae KOHCTPYKTHBHAash CHCTEMa COCTOUT W3
KOMIIpECCOpa, pEryJaTOpOB JaBJIEHHUs, KJIANaHOB U IWIHHIPOB, KOTOpHIE
MO3BOJISIIOT ~ YNPAaBIATh  JABMKEHHEM  Pa3NUYHBIX  MEXaHM3MOB. CHCTEMA
IHEBMaTHYeCcKasl NMpeIHAa3HaueHa MJIL: BKIIIOYEHHS IHMCKOBBIX (OCEBBIX) My(QT
npuBona OapabaHa yeOenKH, NMPHBOJA TOPMO3HOM CHCTEMBI JICOEAKH, MPHUBOIA
YIPaBICHUS THAPOPACKPEIUTEISAMH, THUAPOKIIOYaMH, TIPY30BOH JeOEIKOH,
THAPOPOTOPOM, 000pOTaMH IBUTaTeNs, TMOJKIIOUCHHUS THEBMOCTIalepa, IpuBoIa
MeXaHH3Ma OTBOJIa KITI04a.

Ileqs paboTBI — YCOBEPIIEHCTBOBAaTh ITHEBMATHYECKYIO0 CHCTEMY arperara
HOABEMHOTO JUISI OCBOCHHSI M PEMOHTA HE(PTSHBIX M T'a30BBIX CKBAYKHH.

AHATU3 TOJYyYeHHBIX pe3yJbTaToB. OCHOBHON Hambonee HEOOXOAMMOI
YacThIO SABILIETCS yNpaBJIeHHE THAPOPACIIPEASINTENAMH AT HallpaBJIeHUs OTOKa
BO3/lyXxa B pa3iM4YHBIX Toukax pabodyero mporecca. [IHeBMOruapaBindyeckue
CHCTEMBI YIpAaBIICHUS! HaxOoAAT Bce Oojiee MIMPOKOE NPUMEHEHHE B Pa3IMYHBIX
mammHax. OHM 00eCHeYnBalOT TOYHOE YIIPABIEHHE CHUCTEM, MMEIOMINX OOJbIIne
MOIIIHOCTH, MAaCChl ¥ CKOPOCTH IIPH OTHOCHTENHHO HEOOJBIINX pa3Mepax M Bece.
Taxum 00pazoM, THEBMOTHPABINYECKHE CHCTEMBbI IMEIOT IIUPOKUE BOZMOYKHOCTH
JUIT  BapbUpOBaHMs IapaMeTpa WCIHBITAHWUS TIPH  TOBBIMICHHBIX CKOPOCTSIX
nedopmanuy, OJHAKO TOJAEP)KaHWE IIOCTOSHHOTO TIapaMeTpa WCHBITaHHSA B
MIMPOKOM JIMAIla30HEe CKOPOCTEN 3aTpyAHeHO. [IHeBMaTHYEeCKNe arperaTbl CUCTEMY
00BIYHO PabOTArOT COBMECTHO C THAPABIMYECKUMH MEXaHH3MaMH U ammapaTami.
Tak, ynpasieHue ruapoaniapaTaMi MOKET OBITh ITHEBMATHYE€CKUM.

3akniouyenue. [IHeBMaTHyeckHe CHCTEMBI AaKTyaJIbHBl B Hamle BpeMs.
[IpeumymiecTBaMu SBISAIOTCS: MPOCTOTA, HAAEKHOCTH, FKOHOMUYHOCTh U BBICOKAS
MPOM3BOAUTEIHHOCTE. OHM HE TOABEPKEHBI KOPPO3MH W HIEKTPOMATHUTHBIM
roMexaM, 4To OOEeCIIeYMBaeT Ha/Ie)XHYI0 padOTy OOOpYAOBaHUS B Pa3IMUYHBIX
YCIOBUSIX. SIBISIFOTCSI OTHOCUTENBHO MPOCTHIMU B 00CITY)KHMBAHUH M HKCILTyaTalHH,
YTO MO3BOJISIET COKPATHTH 3aTPaThl HA OOCIY)KUBAaHNE W YBEIMYUTH BPEMSI MEXIY
TEXHHYECKUMH  0OCIHy>KMBaHUSIMH. [loTpeOyIsAtoT  MeHbIle SHEpPTruH, YeM
THJIPABINYECKUE CUCTEMBI, UTO MO3BOJSET CHU3UTH DKCILTyaTallMOHHBIE PACXOMIBI.
OOecreunBalOT BBICOKYIO CKOPOCTh IIEPEMEIICHHS MEXaHHU3MOB M TOYHYIO
PETyIUPOBKY CKOPOCTH M HAIIPaBICHUS JBHKCHUSI.
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PACYHET PABOTOCIIOCOBHOCTH OBOPYIOBAHUA
JJIS KPEIIVIEHUSI HE®TAHBIX CKBAYKUH

CABKOB H.M. (maecucmpanm)
Hayunuuii pyxogooumens — Hegsoposa A.B. (0.m.H., npogeccop)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AxtyansHOCTb. C Ka)JIbIM IoJIoM IIpo0iieMa BOCCTaHOBJICHUSI T€PMETHYHOCTH
9KCIUTyaTallHOHHOW KOJOHHBI W OTKJIIOYEHMs IIACTOB CTAaHOBUTCS Bce Oolee
aKTyaJbHOM. OTH mNpOOJEMBI pEIIAIOTCA, B OCHOBHOM, IIyTEM BTOPHYHOTO
KpEIUICHHUs CKBaXMH PA3IMYHBIMH TaMIIOHOXHBIMH cMecsiMH. OpHaKo, Kak
MIOKAa3bIBACT OTBIT, 3(p(PEKTHBHOCTH 3THX PEMOHTHO-BOCCTAHOBHUTEILHBIX PabOT HE
npesbimaet 60 %, a TepMETHYHOCTh KOJIOHH IIPH 3TOM JOCTHTAeTCS Ha KOPOTKHH
CPOK 3KCIUTyaTallMM CKBa)XKHWHBI. [103TOMy OOJBIINM pe3epBOM AN IMOBBIIICHHUS
3¢ (eKTUBHOCTH JOOBMH HEPTH SBISICTCS MPOJUICHUE CPOKaA CITY>KOBI CKBa)KUH 3a
CYET NMPUMEHEHHSI HOBBIX IPOTPECCHUBHBIX TEXHOJOTWH, COKPALIAIONINX 3aTPaThl
BPEMEHHU U CPEACTB HA PEMOHTHO-BOCCTAHOBHUTEIBHBIE PabOTHI MO T€PMETH3AINN
IKCIUTYaTallHOHHOM KOJIOHHBI CKBKUHBI.

Heabr padoTbl - pa3paboTKa TEXHOJOTMHM M TEXHUKH BOCCTaHOBJIICHUS
repMETHYHOCTH KCIUTyaTallMOHHOM KOJIOHHBI CKBR)KUHBI M OTKJIIOUYEHHS TIACTOB C
MIOMOIIBI0 IIEMEHTHPOBOYHOI'O arperaTa 1 BBICOKOTo AaBieHus 1o 1000 6ap.

PesyabTaThl. B X04e TEXHOIOIMYECKOrO NPOEKTHPOBAHUS CKBAXKHHBI C
npoexTHO# riryouHoit 4000 M, ompeneneHs! Takue mapaMeTpsl, Kak: KOHCTPYKIUS
CKBa)KHHBI, YHCJIO 00CAIHBIX KOJIOHH M ITyOHMH X CITyCKa, HHTEPBaJbI 3aTPyOHOTO
[IEMEHTUPOBAHUS, AMAMETPhl CKBRXUH M0 KAXKIYI0 KOJOHHY, a TaKXke CIoco0
OypeHuss © Jpyrue TapaMeTpbl, CIIOCOOCTBYIONIIME pPEHTA0EIbHOCTH U
3G PEKTUBHOCTH TIPOSKTHPOBAHMS COOPY)KEHHS pPa3BEIOYHONH CKBaXXHHBI MpPHU
JAHHOM T'€0JIOTHYECKOM CTpOeHMHM paifoHa. [Ipm cTpouTenscTBEe CKBAKHUHBI
BBITIOJTHAIOTCS CIIEAYIOIINE BUIBI paboT: OypeHHe CTBOJIA CKBAKUHBI, HApaIliBaHNUE
OypWJIbHOIM KOJIOHHBI, ONEpaluH 110 CIYCKO-TIOABEMY HHCTPYMEHTA, MPOMBIBKA
CTBOJIa CKBa)XMHBI, CIIyCK M I[EMEHTUPOBAaHUE OOCAJHBIX KOJIOHH, 3aTBOPEHHE U
3aKauka TaMIIOHAXHOW cMecu, cOop u ¢uxcanus HHOOpPMALUM O Ipolecce
LEMEHTUPOBAaHUsI Ha BCEX JTamax IPOBENEHUS pPaboT, KapoTaXKHbIe PabOTHI,
W3BJICUCHHE M3 CKBAKUHBI 00pasiia mopomas! (KepHa), a TakKe paboTHl, CBA3aHHBIC
TI0 BBI30BY NPUTOKA. PaccMOTpeHBI pa3iuuHble METO/Ibl MHTEHCU(UKALMH IPUTOKA
CKBa)KUHBI, 1 000CHOBaH CaMblii pallMOHAIBHBIN U peHTA0EIbHBINA METOI.

3akJirouenne. Paccuntana HopMaTUBHAS POJOIDKUTENFHOCTD CTPONUTEIBCTBA
CKB@)XUHBI, BpPEMEHH OYpeHHs, BpPEMEHH CITyCKO-TIOJbEMHBIX Omepauuii u
3aTBEp/CBaHUSl I1IEMEHTa, CMETHas CTOMMOCTb CKB&)KHHBI, YTO IIO3BOJIIET
OCYLIECTBUTh KAayeCTBEHHYIO pPa0OTy M pEHTa0eIbHOCTh JUIi He(TEera3oBOro
HpeANPUSITHS.
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PEIIEHUE 3AJIAY B 3JIEKTPOSHEPT'ETHUKE
C TOMOIIBIO HHKEHEPHOU I'PAOUKHU

CABYEHKO A.XO. (cmydenm 3C-21)
Hayunwuii pyxosooumens — Mypawko O.11.
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. I'omenw, Pecnybnuxa Benapyco

AKTyajabHOCThb. VHXeHepHas rpaduka B DIEKTPOIHEPIeTUKE NPENCTABISET
co00il yHUBEpCaIbHBIA SI3BIK WHXKEHEPOB-dHEPreTHKOB. [Ipomecc pemieHue B
JNIEKTPOIHEPreTHKe JI000W 3a/aui HepasphIBHO CBS3aH ¢ (POPMHUPOBAHHEM TOTO
WJIM UHOTO BHJia MoJiesu. Mcnonb3oBaHne HHKEHEpHOH rpadyKy B TaHHON OTpaciu
MO3BOJISIET  BBIMOJHUTH PA3NWYHbIE 33a4d B 3TOW OTpaciu: H300pa3uTh
JNEKTPUYECKHE CXEMBbl W Ha HMX OCHOBE DPACCUUTATh IAPAMETPBl IIEMEHTOB
JNEKTPUUECKUX CETEH: HaNpsDKeHHE, CHITy TOKa, CONPOTHBIICHHE B PE3NUCTOpPaxX U
T.I.

Ieap padoThl — paccka3aTh O METOJAaX PEIICHHS 3a7ad B AJICKTPOTEXHUKE C
TIOMOIIIBIO HMHKXEHEPHOH IpaduKH.

AHaJIN3 TOJNYYeHHBIX pe3yabTaToB. Jlns pemienuss o000l 3amadm
UEKTPOIHEPreTHKU  HCIONBb3YeTCsl  JJIeKTpUYeckas cxema, 0e3  KOTOpoi
HEBO3MOXXHO pAacCUUTaTh €€ OCHOBHbIE MNapaMmerpsl. Ha OCHOBE 3TOH CXeMBbI
MIPOM3BOJUTCS aHATIM3 COCTUHEHUS Pa3IUYHBIX 3JIEMEHTOB JIEKTPUUYECKOIl ceTH B
TOKax. B 3aBUCHUMOCTH OT OCTPOCHUS CXEMBI MOTYT OBITh IPUMEHEHBI CIIeAYIOIHe
OCHOBHBIE METOBI pacueTa mapaMeTpoB (CHIIBI TOKA, HATIPSDKEHUS, COMTPOTUBIICHUS
B PE3UCTOPAX) - IPe0OPa30BaHuUs LIETIH; KOHTYPHBIX TOKOB; Y3JIOBBIX IIOTEHIUAIIOB;
HaJIO)KEHUs; OSKBHBAJIECHTHOTO TeHeparopa. MeTox mpeoOpa3oBaHUs 1IN
MO3BOJISIET PACCYUTATh APaMETPHI IIENH, €CITH HECKOJIBKO TOCIIEI0BATENHLHO H/UITH
MapajulelIbHO  BKIIIOUEHHBIX CONPOTHBIICHWH 3aMEHUTHh OJHUM, IIPH 3TOM
pacmpezeneHre TOKOB B IEKTPUUECKOM Lenmu He M3MEHHUTCS. MeToJ| KOHTYpPHBIX
TOKOB 3aKJII0OYAaeTCsl B TOM, YTO BMECTO JICHCTBHTEIHHBIX TOKOB B BETBSIX BHadase
OIPE/ICIIAIOTCSl Ha OCHOBaHMM BTOpPOro 3akoHa Kupxroda Ttak HaspiBaeMble
KOHTYpHBIE TOKH, 3aMBIKAIOIIHECS B HE3aBHCHUMBIX KOHTYpax, YHCIO YpaBHEHHUI
PaBHO YHCITy HE3aBUCHMBIX KOHTYPOB. MeTOT y3JI0BBIX MMOTEHIIHAIOB 3aKIIF0YAaeTCs
B TOM, YTO, HCIIOJIB3ys MepBhIii 3akoH Kupxroda i 3axon OMa, MOXXHO OIpeAeTUTh
MOTEHIIMAIBI Y3JI0B LIENH, a 3aTeM U TOKH BeTBeil. [Ipr 3ToM moTeHIna oIHOTO U3
y310B TNPUHUMAIOT PAaBHBIM HymO. MeToJ JKBUBAJIEHTHOTO TIeHEepaTopa
UCTONB3YyeTCd NpU pacyé€re cXeM, IIe OJHA BETBb BBIICNAETCA B KauyecTBe
CONPOTHUBJICHUSI HAarpy3KH, W TpeOyeTcs HccieqoBaTh W MOJIYYUTh 3aBUCHMOCTD
TOKOB B IIENIY OT BEJINYHUHBI CONIPOTUBIICHHS HATPY3KH.

3akaouenne. Takum oOpa3oM, MHXeHepHas rpaduka B 3IEKTPOIHEPIETHKE
MO3BOJISIET pellaTh 33Ja4d C TPEeOOBaHMSIMHM, NPEABIBISEMBIE UYEPTEKOM, TEM
CaMBIM TOYHO MIPOBOJUTH PACUETHI TAPAMETPOB NIEKTPUIECKON CETH.
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OCOBEHHOCTH YITPOYHEHUA METAJVIMYECKHUX
MOBEPXHOCTEM METOOM JA3EPHOM 3AKAJIKHA

CAKOBEI U.M. (cmyoenm, ep. TM-41)
Hayunuwuii pyxogooumenv — Lapenxo U.B. (k.m.H., doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AxktyanabHocTb. Okosio 80% MOIIHOCTH MAaIlIUH PACXOyeTCs Ha MPEOI0JICHHE
paboTel cuil TpeHus. YBeNIWYEHHE H3HOCOCTOMKOCTH TOBEPXHOCTH — OJHA U3
aKTyaJbHBIX Ipo0jeM MaluHOCTpoeHus. Ha cerogHs cymecTByeT MHOTO
TEXHOJIOTUUECKHX PELICHUH MOBBIMIEHHS N3HOCOCTOMKOCTH, TAKMX KakK: HaIlIaBKa
TBY, BubOpoxyrosoe, ra3omiaMeHHOE, 3JIEKTPONCKPOBOE YIIPOUYHEHHUE U JIP.

Hear padoThl — IPOAHATM3UPOBATH OCOOEHHOCTH JIa3€PHOTO YIPOYHCHHS,
BBIJICTIUTH TOCTOMHCTBA 3TOr0 METOAA MO CPaBHEHMIO C APYTUMH TEXHOJIOTHSIMH,
HalpaBJICHHBIMA Ha TMOBBINICHHE W3HOCOCTOMKOCTH, OIpPENeNUTh 00JIacTh
NPUMEHEHUS JIa3epHOH 3aKaJIKH.

AHAJIN3 MOJY4YeHHBIX Pe3yJbTATOB. TepMHUYECKOE YINPOYHECHHUE JIA3ePHBIM
U3JIy4YCHHEM OCHOBAaHO Ha JIOKaJbHOM HAarpeBe ydacTKa ITOBEPXHOCTH MO
BO3JCHCTBUEM U3JIY4YCHUS U OXJAXKIEHUHU ITOIO Y4acTKa CO CBEPXKPUTUYECKOU
CKOPOCTBIO 1OCJIe MPEKPAIICHUS BO3/ICHCTBYS 32 CUET TEIUIOOTBOAA BO BHYTPEHHHE
ciion Metaiia. OCHOBHOW OCOOEHHOCTBIO BO3JICHCTBHS JIa3€PHOTO M3ITyUSHHsS Ha
MaTepurajbl SIBJIACTCA JIOKaJIbHBIN XapakTep TCIJIOBOI'O HNCTOYHHKA,
obecrieunBaromuii  GOPMUPOBAHUE  IKECTKOTO TEPMHUUYECKOTO IHUKIA TIpH
MIOBEPXHOCTHOH 00pabOTKEe ¢ BBHICOKMMH CKOPOCTSIMH IE€PEMENIeHHUsT NCTOYHMKA
Harpesa 1 BRICOKUMH CKOPOCTSIMU HarpeBa M OXJIaX/IeHHs MaTepraia. BaxkHedmmm
NPEeHMYIIECTBOM 3TOH TEXHOJOTWH, SBISIETCS TO, YTO IOBEPXHOCTHOE
TepMOyIIpouHeHue Ha riayouny 0,5-0,8 MM ocymiecTBIsieTcsl 3a CUET CTPYKTYPHO-
(ha30BBIX M3MEHEHHH MOBEPXHOCTHBIX CJIOEB MCXOIHOTO MaTepHaia IIyTeM TOHKO
YIPaBISIEMOTO  BO3/CHCTBUS Ha YHPOYHAEMYIO MOBEPXHOCTh OKOHYATEIHHO
HW3TrOTOBJICHHOM JACTaJIn JIAa3€PHBIM HU3JIYYCHHUEM CIECHUAJIN3UPOBAHHOTO JIsA 3TOM
TEXHOJIOTHH Jlazepa 0Oe3 Kakoii-muOo HamgaBkh, Oe3 HapyIIeHHs Makpo- HU
MHUKPOT€OMETpUH B 6e3 HeOoOXOIUMOCTH Kakoil-minbo mocnenyrome o0paboTKy.
brnaronaps BO3MOXKHOCTH JIOKaJIbHOTO YIPOYHEHUS TOJILKO
OBICTPOM3HAIIMBAIOIINXCS YYAaCTKOB (a HE BCEH aeramn), BBICOKOW JHMHEHHOMN
CKOPOCTH 00pabOTKN M aBTOMATH3ALIMH YIIPABJICHHUS TEXHOJIOIMYECKNM IIPOLIECCOM,
Ja3epHOE IOBEPXHOCTHOE TEPMOYNPOYHEHHE OTJIMYAETCS OT H3BECTHBIX YKe
TPaAUIOHHBIX METO/I0B KOPOTKUM TEXHOJOTHYECKHM IHKJIOM, OIIEPATUBHOCTHIO
BBINIOJHEHHUsI pabOT, OTHOCHTENBHO HH3KOH yIEeNbHOH 3Hepro-, Tpyno-,
MaTepuarOeMKOCTBIO U, COOTBETCTBEHHO, HU3KOW CTOMMOCTBIO.

3akaouenne. B pabore mnpoaHaIM3MpOBaHBI OCOOEHHOCTH JIa3€pHOTO
YIIPOYHEHUA, BBIACJICHBI JOCTOMHCTBA 3TOTO ME€TOJAa MO CPAaBHECHUIO C APYTUMH
TEXHOJIOTUAMHU, U TTOKa3aHa NMEPCICKTUBHOCTh NIPUMCHECHUA 3TOM TEXHOIOTUU JIIsL
MOBBIIIEHNUS] N3HOCOCTOMKOCTH TTOBEPXHOCTH.
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MOJEPHU3AILIAA MCY 3EPHOYBOPOUYHOI'O KOMBAMHA GS2124

CEPEHOK /.H. (macucmpanm, ep. 3MM-11)
Hayunuuii pyxogooumenvs — Hegsoposa A.B. (0.m.H., npogeccop)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Benapyco

AKTyanbHOCTh PpaboThl. Cpenu OCHOBHBIX TEHACHIMH B  pa3BUTHU
3epHOYOOpPOYHBIX KOMOAaiHOB OCTAa&TCs pOCT IPOM3BOAUTEIBHOCTH 32 CYET
YBEIMYEHUS MTPOIYCKHOM CIIOCOOHOCTH MPY CHY)KEHHUH SKCIUTyaTallMOHHBIX 3aTpat
U yIIy4IIeHUH SHEProdPpeKTHBHOCTH.

Hear paGorsl — pa3paboTaTh MNPEAJIOKEHHS MO YCOBEPUICHCTBOBAHUIO
KOHCTPYKLIUH MOJIOTHIIbHO-CETIapUPYIOIIEro ycTpocTBa CaMOXOJJHOTO
3epHOyOOpouHOTO KOMOaitHa GS2124 nns yBemudeHHUS MPOU3BOIUTEIHHOCTH U

MOBBIIIEHHS YHEProd(PPEKTHBHOCTH €ro padoTHI.

ITory4yeHHBbIE pe3yIbTaThI:

1. YBenmnueH amaMeTp MOJOTHIIEHOTO OapabanHa ¢ 600 MM mo 755 mMm. OT0
MO3BOJIMJIO CHU3HUTh CKOPOCTH BpalieHUs OapabaHa MOJIOTHJIBHOTO HM3-3a Oojee
BBICOKOW IICHTPOOEIKHOH CKOPOCTH OMUEH.

2. VYBemmueH nuamerp Omrepa ¢ 380 mm go 600 MM, uro oOecmednt
ONTHMAJILHOE JIBIKEHUE YBEIMUYECHHOTO MOTOKA XJIEOHOM MacChl K pOTOpaM.

3. YBenuueHHbIe AUaMeTpbl 0apabaHOB CO3al0T HU3KUE yIilbl KOHTaKTa (132°—
MOJIOTWIBHBIN Oapaban u 116°— Gurep OTOOWHBII) M HAXOIATCS MPAKTUYECKH Ha
onHoW mpsmoi.  IIpsMoil moTokx xyIeOHOM Macchl 00ECHeuMBaeT CHIDKCHHE
MOIITHOCTH M PacXo/a TOIUIMBA, IPUBOJUT K MEHBIIEMY ITOBPEXKACHUIO COJIOMEI,
YTO, B CBOIO OYepenab, yAydIlaeT KadeCcTBO 3€pHA M YBEIMYHBAET MPOMYCKHYIO
CIIOCOOHOCTh, a TaKXe MoBbImaeT 3(dexkTHBHOCTL IpoIieccoB oOMonoTa M
ceraparyu OCTaTOYHOTO 3epHa.

4. VBenuyeHa IJIOMAAb CeMapanyy 1oadapadaHbs NMpH HEOONBIIOM yTiie
obxBata. B pe3ymbraTe yBenNWUEHWs AMAMETpa MOJIOTWIIBHOTO Oapabana
HOsIBIISIETCS OoJee IMUPOKUI yrout ero ooxsara. [Ipu 3ToM MeHseTCs] KOHCTPYKIHUS
nonbapabanbs. 3a CcUET STOro IUIOMIA[AL Ccemapanuu B MoadapabaHbU HOBOWM
BOTHYTOM KOHCTPYKLIMH yBeIW4IHuBaeTcs Ha 25%.

3axarouenue. braronaps npeanoxenHoi moaepauzannu MCY komb6aiin 6yaer
croco0eH  ofecreynTs  OOJNBIIYI0 IPOMYCKHYIO  CIIOCOOHOCTH, MEHBIIHE
NMoBpeXAeHUs u OoJyiee IMIABHYIO TOoJady Ha jaBa portopa. Cucrema obMoioTa C
MPSAMOJIMHEWHBIM, HEProd(p(EeKTHBHBIM MMOTOKOM XJIeOHOW Macchl B KoMOaifHe
TpeOyeT MEeHbIle SJHEPTHU U, B KOHEYHOM HTOTE, MO3BOJISIET COKOHOMHTH BpEMS 1
TOIUIMBO W oOecrieyrnBaeT 0ojiee BBICOKYIO MPOM3BOANTENLHOCT. B KoMOMHaIMK C
yBEIMYECHHBIM ~ OapabaHOM, MOJEPHH3MPOBAHHAs MallMHA CIIOcOOHAa  Ha
3HAYUTEJILHOE TIOBBIILICHHE MPOU3BOANTEIBHOCTH NMPHU HEU3MEHHO ONTHMAJILHOM
pacxo/ie TOILIMBA B CPABHEHHH CEPUIHO BBITycKaeMoi MammHon GS2124.
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HNCCIEAOBAHUE IMTPOIIECCA HAHECEHUA
MCEBJOCIIJIABHBIX TOKPBITUA METOJIOM
TANEP3BYKOBOM METAJIN3AIIAU

CUBMUKWMN UK. (vacucmpanm)
Hayunwuii pykogooumenv — Beroyeprosckuii M.A. (0.m.n., npogpeccop)
Tocyoapcmesennoe yupesicoenue oobpazosanus « Yuusepcumem Hayuonanvnou
Axademuu Hayk Berapycuy, e. Munck, Pecnyonuxa Benapyce

AKTYaJIbHOCTb. OnHuMm u3 HNEepCHEKTUBHBIX HarnpaBJIeHUH
BOCCTAQHOBJICHUS-YIIPOUHCHUSI  SBISIETCA  UCIOJIB30BaHME  KOMIIO3UI[MOHHBIX
MOKPBITUH, 00JaJafonMX MOBBINIEHHBIMA (PH3MKO-MEXaHHYECKMMHU CBOHCTBAMH,
3a4acTyl0 IPEBOCXOASAIINX CBOMCTBA COCTABISIONINX HX KOMIIOHEHTOB.

Ilesab paGoThI — IEJIBI0 HACTOSIIETO HCCIIEA0BAHMS IBISIETCSI 000CHOBAHHUE
NPUMEHEHHUS TICEBOCIUIaBHBIX MOKPBITHH «CTanb-OpoH3a», HAHECEHHBIX METOIOM
THIICP3BYKOBOW METAJUIM3alUH, B KauyecTBE (PPUKIMOHHBIX MaTepualioB B y3Jlax
TPEHHUS.

AHaJIN3 NOJYYeHHBIX pe3yabTaToB. HaHeceHme >SKCIEpUMEHTaIBHBIX
0o0pa3loB  MOKPBITUII  HPOM3BOAMIOCH  YCTAaHOBKOM OIS  THUIEP3BYKOBOM
MeTamnu3anuu Mojienu I'H-4. PexxuM HanbUIeHUs 3al[UTHOTO MOKPBITHS:

Hanbutisemast mpoBosioka: - crane 40X13 T'OCT 5632-72, d = 2,0
Mm.Opon3a BpAX 10-1,5 TY 48-21-5047-84, d = 2,0 mm.

Pacxon cxxaroro Bosayxa: Q B =90 wm 3 /u.
Pacxon mponan-6yrana: Q m=0,3 m 3 /4.
[Hasnenue cxxaroro Bo3ayxa: P B = 0,6 MIla.

Hasnenne nponan-Oyrana: P m = 0,45 MIla.

[IpousBoaurenbHOCTH HambLTeHUS: G pm = 16,1 Kr/4.

CKopoCTh TIO/1auH IEKTPOAHON MPOBONOKK: V 1Ip = 5,59 M/MHUH.

Ckopocts Metammu3anun: V M = 0,07 m/cek.

ToJIIHHA HABIIAEMOTO CJIos: O, i~ 0,7 Mmm.

KonunuecTBo mpoxo0B i = 3.

OOmiast ToJIMHA MOKPBITHS & = 2,1 MM.

IHocne nepoit 1000 MeTpOB UCTIBITAHUI OTMEUEHO, YTO JTMHEHHBIA U3HOC
MOKPBITUSL «CTallb — OpOH3a» COCTaBMI OKOJO 6 MHKPOH, MPH AITOM, H3HOC
OponzoBoro obOpasma u3 Oponsel bpAX 10-1,5 cocraBun Gonee 12 MUKpOH.
JanpHeWme WCHOBITAHWS — IIOKa3aJd, YTO WHTCHCHBHOCTH  W3HAIIMBAHUS
KOMIO3HIIMOHHOTO TIOKPBITHS 3aMEUINIACh U, B CPEJHEM, COCTaBWIIA OKoJo 1,5
MKM/KM. VIHTEHCHBHOCTh W3HAINWUBAHHS JUTOW OpOH3BI cocTaBisuia or 8 mo 10
MKM/KM.

3akiouenue. Takum oOpa3oM B pe3yabTaTe MPOBEACHHBIX UCCIIETOBAHUMA
YCTaHOBIIEHO, YTO HW3HOCOCTOWKOCTh KOMIIO3WIIMOHHOTO TOKPBITUS «CTajdbhb —
OpoH32a» B YCIIOBUSAX TPEHUS CKOJIBKEHHS CO CMAa3KOW MPEBBIMIAET H3HOCOCTORKOCTD
OpoH3bI B 6 — 7 pas.
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OCOBEHHOCTHU NIOJABOPA HIECTEPEHHOI'O HACOCA
JAJISI UCTIBITATEJIBHOI'O CTEHJIA

CTAHKEBWY A.H. (cmyodeum ep. [4-51)
Hayunwuii pyxogooumens — Anopeegey FO.A. (cm. npenooasameins)
Tomensckuil 2eocyoapemeennswiti mexnuyeckuti ynusepcumem um. I11.0. Cyxoeo,
2. F'omenv Pecnybnuka Benapyco

AKTyanbHOCTh. lVcmblTaHusi THAPABIMYECKUX TacuTeseil KoneOaHui
MPOBOJATCS HA TMIPABIMYECKUX HCIBITATEIbHBIX CTEHIaX. B HUX McCHosb3yroTcs
IIECTEPEHHbIE HACOCHI C HOMUHAIBHBIM JiaBieHneM 3 Mlla.

Leanr paGoTbl — MPOBECTH aHAIM3 M COCTaBUTH AITOPUTM MoabOopa
IECTEPEHHOTO HAacoca JUI UCIIBITATEIFHOTO CTEHA.

Pe3yabrarsl HceaegoBanmii. BiOop Hacoca IpOHCXOOWUT MO HYKHOMY
JaBJICHUIO B CHCTEMe U paboueil Touku. Paboyas Touka Hacoca mpeacTaBisieT coOon
KOMOHMHAIIMIO JIBYX OCHOBHBIX ITapaMETPOB: pacxona u Hanopa. Pacxox onpexnenser
KOJIMYECTBO KHUIKOCTH, KOTOPOE HACOC CIIOCOOCH MEPEKaunBaTh 3a ONPEACICHHBIN
MEpHO/l BPEMEHH, a HArop - BBICOTY, HA KOTOPYIO HACOC MOJKET MOJHUMATh 3TY
JKUJKOCTh. BrIGOp mpaBuibHOM pabodeil TOUKHM Ui Hacoca MMEET pellarolee
3HaueHHe g olecrieueHHs  ONTHMaIbHOM  MPOM3BOAMUTENBHOCTH U
9HeprodpGpekTuBHOCTU cUcTeMbl. Ecin paboyas Touka Hacoca HaXOIUTCS BHYTPU
JuUana3oHa ero HauBbicliedl 3((QeKTHBHOCTH, TO OH Oyzmer paborarh
MaKCHMaJIbHOM 3((QEKTUBHOCTHIO, YTO O3HA4aeT, YTO OH OyAeT HCIOJIb30BATh
MUHHMMaJIbHOE KOJIMYECTBO PHEPTHHM Ui IepeKauuBaHUs TpeOyeMoro pacxoja Ha
HeoOxoxumblid Hamop. Ecim BeIOpaTe Hacoc, y KoToporo pabodas TOYKa HE
COOTBETCTBYET IapamMeTpaM CHUCTEMBI, 3TO MOXKET IPUBECTH K HEJO0CTaTOYHOI
MPOU3BOJUTENBHOCTH WM HW3JIMIIHEMY 3Hepromorpebiennio. Hacoc moxer
paboTaTh ¢ HU3KOH ((PEKTUBHOCTHIO, TIepeKaYnBas JTHOO OOJbIIe, THOO MEHBIIE
KHUJIKOCTH, dYeM TpeOyercs, WIM He JocTHras HeoOXOIUMOro Hamopa.
Ontumanererid KIIJI mocturaeTcss B TOYke IepecedeHHs TIpadUKOB pacxoja H
Haropa Ha rpaduKe TEXHHYECKOro JIMcTa. DTO O03HA4aeT, YTO HAcoc padoTaer C
MaKCUMaJIbHOH 3P (PEeKTHBHOCTHIO 1 MUHUMAJIbHBIMH OTEPSIMU SHEPIUH.

Jnst moucka paboueil TOUYkM Ha rpaduke TEXHHMYECKOro JIUCTAa Hacoca
CleZyeT BBIOJIHHUTH CIETYIONIUE IIaru: MpoaHATU3UPOBaTh Irpaduk; ONMpeaeInuTh
TpeOyeMBIii pacxoJ ¥ HAmop, HAWTH TOUYKY II€PECEUCHUs; OIEHHTE ONM30CThH
paboueii ToUkH K HauBHICIIEH 3()(EKTUBHOCTH; IPOBEPHTE JAOIYCTUMOCTh pabouei
TOYKH; TPOAHAIM3UPOBATH JIPyTUe (HaKTOPHI.

3akarouenue. Ilpemnaraemblii  anropuT™M BbIOOpa Hacoca COCTOUT U3
CIIeNyIONIMHA  JNeWCTBMH:  ompeneneHus  TpeOOBAaHMHM  CHUCTEMBI;  aHAJM3
THJPABIMYECKUX XapaKTEpPUCTUK HACOCOB; pacdeT paboumii TOodukM; moadop
AQHAJIOrOB HAcOCOB. A TapaMeTpbl paboueil TOUKH SIBISIOTCS KIFOUEBBIMH IS
YCIIEIIHOTO 1MoA00pa Hacoca 00ECIIEYNBAONINE €r0 JONTOBEYHYIO0 U KOPPEKTHYIO
pabory.
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MEPOIPUATHUSA IO MMOBBIIEHUIO COBUPAEMOCTHU U3JIEJINIA
B MAIHIMHOCTPOEHUH

CTAHKEBMU E.O. (cmyoeum ep. AII-41)
Hayunwuii pyxogooumensv — [lenyes M FO. (k.m.H. doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnybnuxa Benapyco

AkTyajbpHOCTh. D(ddexTuBHOE NPOU3BOJICTBO M KOHKYPEHTOCHOCOOHOCTH
IOPOAYKIMM 3aBUCAT OT KauecTBa M HAJEKHOCTH BBIIYCKAaeMbIX MallUH H
000pynoBaHust. DTO BaXKHO JIJIsl SKOHOMHYECKOTO Pa3BUTHS CTPaHbI K 00eCTIeYeHUsI
TEXHOJIOTMUECKO HE3aBUCHUMOCTH. MepOonpHsTHS 110 MOBBIIICHUIO COOMPAaEMOCTH
MOTYT BKIIIOYAaTh yJy4IlIeHUE Ka4eCTBA KOMIUIEKTYIOIUX U MaTEPUAIIOB, BHEPEHUE
ABTOMATH3MPOBAHHBIX CHCTEM KOHTpOJSI KadeCTBa, INOBBIMICHNWE KBATH(UKAINU
MEepCOHANA, ONTHMH3ALMIO IPOW3BOJCTBEHHBIX IIPOIECCOB, pa3paboOTKy W
BHEJIPECHNE NHHOBAIMOHHBIX TEXHOJIOTUI, MOTUBALMIO COTPYAHUKOB K yIy4IIEHHIO
KadyecTBa paboThl, pa3BUTHE CHUCTEMBI OCPEXIMBOTO IPOM3BOJCTBA, IIPOBEICHHUE
MapKETUHIOBBIX HCCIIEOBAaHMM, CO3JaHHE€ KOHKYPEHTHBIX IPEHMYILECTB H
B3aUMO/ICHICTBHE C MOCTaBIIMKAMU U TapTHEPaMH.

Leab padoThl — HarpaBiieHHE Ha NOBBIIIEHHE Y(PPEKTUBHOCTH NPOU3BO/ICTBA,
CHIW)KEHUE YPOBHs Opaka M IOBBIIICHHE KOHKYPEHTOCIIOCOOHOCTH BBIITyCKaeMOM
NpOAYKIUH. B paMkax O3THX MEpOIpPUSTHH MOTYT NPOBOJHUTHCS PadOThI IO
YIY4YIIEHHI0  KauyecTBa  KOMIUIGKTYIOIIMX M MaTepUalioB,  BHEAPCHHIO
ABTOMATH3MPOBAaHHBIX CHUCTEM KOHTPOJsSI KadecTBa, MOBBINICHHIO KBaJu(uKanmuu
MEepCoHaNa, ONTUMM3AIMKM TPOW3BOJCTBEHHBIX IPOLIECCOB, pPa3pabOTKe U
BHE/IPEHUIO HHHOBALIMOHHBIX TEXHOJIOT U, MOTUBAIIMK COTPYIHHUKOB K YITy4IIECHHIO
KadecTBa paboTHI U T.JI.

AHAH3 MOJYYCHHBIX PpPe3yJbTaTOB. JIaHHbIE MEPONPUATHS SABISIOTCS
aKTyaJbHBIMA W 3HaYMMBIMH /U1 Pa3sBUTHS JKOHOMHKM W OOecleueHus
TEXHOJIOTHYECKOW HE3aBUCUMOCTH cTpaHbl. OHHM HalpaBlIeHbl HA YIydllICHUE
KayecTBa M HAJIKHOCTH BBIITYCKAaeMON MPOAYKIINH, HOBBIIICHUE YPPEKTHBHOCTH
MIPOM3BOJCTBA U CHIDKEHHE ypOBHs Opaka. Iy peanm3aiiul 3TUX MEpONpUSTHH
HEOOX0JMMO MpPOBOJMUTH palbOTHl 10 YIYYIICHUIO KayeCcTBa KOMIUICKTYIOIIHX,
BHEJIPEHHIO aBTOMaTH3HPOBAHHBIX CUCTEM KOHTPOJISI, MOBBILICHUIO KBATH(UKALINT
MepcoHaNa W MOTHBAIIMKM COTPYJHHMKOB. TakKe BaXHO pa3BHBaTh CHUCTEMY
OepexJIMBOTO MPOM3BOACTBA, MPOBOAWTH MAapKETHHIOBBIE HWCCIEJOBAaHMSI U
C03/1aBaTh KOHKYPEHTHbIE MPEUMYIIECTBA ATl IPEIPUATHH MAIIMHOCTPOEHHUSI.

3akaouenne. MeponpusaTHs UrpalOT BaXHYIO poilb B 00ecHeYeHUH
KOHKYPEHTOCIOCOOHOCTH MNPOJYKILUH, CHIPKEHHH YpPOBHS Opaka W IOBBIIICHUH
3G PEeKTUBHOCTH TPOU3BOACTBA. {1 yCHENIHON peain3aluy 3THX MEpONpPUSTHH
Heo0xoanMo yJIy4dlIaTh Ka4eCcTBO KOMIIIEKTYIOIIHX, BHEAPATH
ABTOMATH3MPOBAHHBIE CHCTEMBI KOHTPOJIS, TOBBIIIATh KBAJU(PHUKALNIO MEPCOHANA
¥ MOTHBAILIMIO COTPYAHHUKOB, PAa3BHBATH CHCTEMY OEpEKIMBOTO IIPOU3BOJCTBA U
MIPOBOIUTH MapKETHHIOBBIE HCCIIEIOBAHUS.
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MOJEPHU3AININA TEXHOJIOI'NA ITPOU3BO/JCTBA
3YBYATBIX KOJIEC

CTACEHKO T.A. (cmyoenm ep. AII-41)
Hayunwuii pyxogooumens — Ilemyxoe A. B. (cmapwuii npenooasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

HOCKOJ’ILKy TEXHOJIOTHYECKUM Mmpouecc MU3roTOBJICHUA [AC€TAIN SABJIACTCA
KJIIOYEBbIM B €& CO3JaHnHu, TO MCEPONpHUATHA, HANPABJICHHBIC Ha €TI0

COBCPUICHCTBOBAHUC, npeanojaararoT IOBBIIICHHUEC 3KOHOMHUYECKOMN
3(1)(1)6KTI/IBHOCTI/I, KakK U1 IMpOU3BOAUTEIIA, TaK U JJIsL HOT‘pe6I/ITeHeI>II.
He.]]b paﬁOTbl - COBCPUHICHCTBOBAHUC TEXHOJIOTHYCCKOT'O nponoecca

M3TOTOBJICHUS IMJIMHIPUIECKUX 3yOUaThIX KOJIEC.

Ecnm onieHnBaTh TEHOCHIINH TEXHOJIOTUH U3TOTOBIICHHUS 3apyOe)KHBIX 3yOUaThIX
nepeaady, To Ui modydeHus crenenn TouHoctr 7 u 8-7-7 mo FOCT 1643-81, moxHO
YCIICIIHO HCTIONIb30BaTh TEXHOJOTWYECKHE MpoIecchl 0e3 3ydormmmdoBaHus,
MOATOMY 32 pyOEXOM IOJydmia paclpOCTPaHEHHE TEXHOJIOTHS: (pe3epoBaHHe—
HIEBUHI'OBaHHE—TEPMOOOPaO0TKa—XOHHHI OBAHHUE.

PaccMOTpUM TEXHOJIOTHYECKHUH TMpOLIeCC M3TOTOBJICHHUS JeTalH: 3yOuaToe
koneco K3K-1624-0107614. Ananusupyst 0a30BbIii TEXHOJOTMYECKHH IpoIiecc
OBUIO YCTAaHOBJIICHO, YTO BpeMs omepanuu 170 3yGonutudoBanue cocramiser 93
MUH U3 242 MuH. 001Ier0 BpeMeHu 00paboTku (6onee 38%), a IMMUTHPYIOIIMMUA
onepanusami siBisitotest onepanuu 010-030 tokapusie ¢ UITY u 040 3ydodpesephas,
Ha KOTOphIX Tmk~30 muH, Takue omepamuu kak 080 ¢pesepras ¢ UIIY u 090
CBEpJIWUIbHASL BBINOJHSIOTCS IIOCIIEAOBATENILHO, NMPH YEM BpEMs CBEpPIMILHOM
orepanuu coctaiseT 3,32 mMuH. [ CHIXEHHUs ce0eCTOMMOCTH NPOHM3BOACTBA
MpeaIaraeTcs: nepepacinpenenTb Nepexosl Ha ToKapHbIX onepanusax ¢ UITY 010
— 030 Tak, 4TOOBI YMEHBIIUTh HX KOJIUYECTBO;, 3aMEHUTH ormeparuio 040
3ybodpesepHyo Ha 3ybodpesepoBanne Ha cranke ¢ UIIY, ¢ 6asmpoBaHHEM IO
IIEHTPOBBIM OTBEPCTHAM; UCKIIOUUTH oneparuio 060, Tak Kak MpH HCTIOIb30BaHUU
3ybodpesepHoro cranka ¢ UIIY Her HeoOxomumocTu B nutmpoBaHUU (Bacok, U
o0senuauTh omeparmu 080 u  090; mocme TepMOOOpPaOOTKH BBITOTHHUTH
uunpoBaHUe OTBEPCTHS W TOPLOB Ha nummMdoBaisHOM cranke ¢ YITY, T.e.
o6weauanTh omneparuul 10 u 140; 3amenuts onepanuto 170 3ybonumudoBanue Ha
cranke B3-676 @®4, Ha 3yOOXOHMHrOBaHWE aJMa3HBIM XOHOM. MapupyT
M3TOTOBIICHUS 3y0UaThIX KOJIeC IPUHUMAET BUA: TOKapHast 00paboTKa Ha CTaHKaXx C
UI1Y- 3ybodpesepoBanue Ha cranke ¢ UIIY — cBepiicHHE OTBEPCTHII Ha CTaHKE C
YITY — tepmoobOpaboTka — nutudoBanue Ha cranke ¢ UITY - 3y0oXoHHHTOBaHME.

3akarouenne. IlpemnokeH COBpeMEHHBI BapuHaHT — TEXHOJIOTHYECKOTO
MaplipyTa HM3rOTOBJIEHHMS 3yOuUaThbIX KOJIEC, OCHOBOH KOTOpPOTO  SIBIISIETCS
ucnonb3oBanue crankoB ¢ YITY. Takoif moaxon oOeceduT BpeMsi H3TOTOBICHHS
netanu okosio 30 MuH., 9TO OyJeT crmocoOCTBOBaTH CHMXKEHHIO CeOECTOMMOCTH
W3TOTOBJICHUS A€TAIN M POCTY HPOM3BOJUTEIBHOCTH TPY/Ia.
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SHEPTOO®®EKTUBHOCTDb CUCTEMBI SQHEPTOCHABXKEHUSA
YIAJEHHBIX HACEJIEHHBIX ITYHKTOB

CYJITAHOB M.A. (cmyoeum, I'ocyoapcmeeHHblil S3HepeemuyecKull UHCmumym
Typxmenucmana)
Hayunwuii pyxogooumensv — [oicymaes A.A. (k.¢p.-m..H.)
Tocyoapcmeennuiii snepeemuyeckuti uncmumym Typkmenucmana,
2. Mapwi, Typkmenucman

AKTyaJII)HOCTI) . IloBpIIeHUS 3HepF03(b(l)eKTI/IBHOCTI/I CHCTCMbI
3HepFOCH36)KeHI/IH YAQJICHHBIX HACCJIICHHBIX ITYHKTOB SBJISICTCS aKTyaJ’ILHOﬁ
3aJa4cii. HpezmaraeTCﬂ IIOBBICUTH 3Hep1"03(1)(1)eKTI/IBHOCTI/I CHUCTCMBbI

9HEProCHAOXKEHMS 3a CYET KCHOJIb30BaHUS (DOTOIIEKTPUUECKUX COJHEUHBIX
CTaHLIUH.

Ieab padoTbl — Pa3paboTaTh MMIOTHBIN IPOEKT CHCTEMBI YHEPTOCHAOKEHHS Ha
6aze (HOTOINEKTPUUECKUX COJHEYHBIX CTaHIMH. «HaruoHanpHas cTparerus
TypkMeHHCTaHa IO Pa3BUTHIO BO30OHOBIsIEeMOW »Hepretuku mo 2030 romay
pa3pabaTbIBajcs ¢ HENIbI0 TUBEPCU(UKAIINN TOIUTMBHO-3HEPTETHIECKUX PECYPCOB,
YBEJIMYEHHUS SKCIIOPTHOTO TOTCHLMANa TPUPOJHOTO Ta3a U DIEKTPUUYECKOH
SHEepruu, oO0ecledyeHus YOaJeHHBIX PETHOHOB HEJAOPOrOoCTOAIIe M YHCTOM
SHeprueH, MOBHIIEHU YPOBHS KU3HU HACEICHUS U Pa3BUTHS IPOMBIIUIEHHOCTH, a
TaK)Ke JOCTHIKEHUS Lieei yCTON4YUBOro pa3Butus U Ilapmkckoro coryianieHus no
kinumary (I[Tocranosnenue [pesuaenra Typkmenucrana ot 4 nexadps 2020 roxa).
B pa3gene HarmonansHo#t Ctpaterun «Pa3BuTHEe MHHH U MHUKPO 3JIEKTpOCETel B
YIQJICHHBIX paiOHaX IUIAHMPYETCS pealn3alusi CIEAYIOIUX MEpPONpPHUSITHID
uMmeeTcss Meponpustue «Pa3paboTka THIIOBBIX TIPOEKTOB MHHH W MHKDO
3JIEKTPOCETEH JUIS UCIIOIb30BaHMS B N30JIMPOBAHHBIX PaiOHAX.

3akaoueHne. Peanuzamys NHMIOTHOTO IIPOEKTa MO3BOJISIET  MOBBICHUTH
9HeprodGEeKTUBHOCTE CHCTEMBI JHEPTOCHA0KEHHS W PEIIUTh AKOJOTHYECKHE
npoOsiemMbl. [IMIIOTHBIN TPOEKT COCTaBJIEH Uil HACEJICHHBIX IYHKTOB bopu u
Kupnunn. AHamuM3 NOITYYEHHBIX pE3yAbTaTOB IIOKa3alM, YTO BbIpaboOTKa
ANIEKTPUUYECKOH SHEPruU (POTOIIEKTPUIECKON CTAaHIIMEH TIOIHOCThIO 00eceyBaeT
SHEPTrOCHAOXKEHUsI HaceJIeHHOro myHKTa. Hamu Obuim pa3paboTaHBl MHJIOTHBIE
MPOEKTHl MUHH M MHKPO 3JEKTPOCETEeH IS MCIIOJIB30BAaHMS B M30JIMPOBAHHBIX
paiionax. Jlns ctpourtenscTBa (poTodnexTpudeckoit cosHeyHor cranuuu (OCC)
momHocTe0 900 kBT B nmepeBHe Kupnmmu baxepnenckoro stpanma AXanckoro
Besiasita (Konm4ecTBo JIOMOB 177) M (OTORNIEKTPUUYECKON COJIHEYHOW CTAaHLIUHU
(®CC) mommoctrio 1200 kBt B cene bopu [N'okpenuHckoro stpana AxajcKoro
Beslasita (KosimdecTBo JoMoB 238) ObumM BBHIOpPAaHBI CIENYIONIME KOMIOHEHTHI
cucTeMbl 171t 6a3oBoro Onoka: doToanexkTpruuecKre CoTHEYHbIE MOIYIIN BEIOPAHBI
u3 6a3pl maHHbIX PVSyst | u npunar tuna SPR-415-WHT-D ot npoussoauresns
Sunpower, neHTpaabHbIM TpeX(ha3HbIM HHBEPTOPOM, BEIOPAHHBIM M3 0a3bl JAaHHBIX
PVsyst sBmsiercs Bosch BPT-C300 w3 mpomssoacta Bosch Power Tec.
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ACUHXPOHHBIE IBUTATEJIAMHU 1 METO/bI
YIPABJIEHUSA MU

TAHKBEM O.JL. (cmyoenm, 2p. CV-11)
Hayunuwuii pykogooumenv — 3anonvckuii A.E. ( npenodosamens-cmasicep)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AkTyajdbHOCThb. JlaHHas paboTa sBISETCS aKTyalbHOW, TaK KaK Cpenu
pa3IMYHBIX KOHCTPYKIMM, SJEKTpHUUECKUE JABUraTeIM AaCHUHXPOHHOTO THIIA
SBJISIIOTCSL HanboJiee pacupoCTPaHEHHBIM TUIIOM 3JIEKTPUYECKOW MamuHbl. Takas
HOMYJSPHOCTh OOBSACHACTCSA MIPOCTOTOW KOHCTPYKLHUH M BBICOKOH HaJEXKHOCTBIO,
KOTOpasi CBS3aHa C OTCYTCTBHEM IIETOK M KOHTakTHHIX Kousen. [IpemmyimectBa
ACHHXPOHHBIX J[BUraTelel MO3BOJSIOT MX HCIOIB30BaTh BO MHOTHX OTPACIAX
MPOMBIIIICHHOCTH (TIPOU3BOACTBO, TPAHCIIOPT, SJHEPTETHKA).

Ieapr paGoThl — HM3YYNUTh KOHCTPYKIMIO U OCOOCHHOCTH 3JIEKTPHUYECKHX
JBUTaTeNlell aCHHXPOHHOTO THINA M IPOAHAIM3UPOBATH CYIIECTBYIOIIHE CIOCOOBI
yIpaBIEeHUS UMU.

AHAIU3 NOJy4eHHBIX pe3yJbTaTOB.

B pesynbraTe npoaenanHoi paboThl ObIIIO YCTaHOBIJICHO:

1. B [faHHBIE MOMEHT AaCHHXPOHHBIE JJEKTPHUECKHE JIBHUTaTelH C
KOPOTKO3aMKHYTBIM ~ POTOpOM,  Ojarojapss CBOMM  TEXHHYECKUM
OCOOCHHOCTSIM, ~ SIBIIAIOTCST ~ HamOojiee  pacnpoCTPaHEHHBIM — THIIOM
3JEKTPUYECKOI MaIlIUHEL;

2. CyIIECTBYIOT Pa3iIMYHbIE METOJIbI YIIPABICHHUS ACHHXPOHHOW MaIllMHOH, HO
HanOosnee 3(PEKTUBHBIM CIIOCOOOM SIBIISIETCS] MCHOIb30BaHNE YaCTOTHBIX
npeoOpa3oBaTenei;

3. mpeoOpa3oBaTeqM YAaCTOTHl MMEIOT PA3IMYHbIE KOHCTPYKIMH M METOIbI
YIPaBIEHUS 3JICKTPHUUECKUMH JBUTaTEIISIMH;

4. KOHCTPYKIUS mmpeobpasoBaresns YacTOTBI c HEYIPaBJISIEMbIM
BBINPSIMUTENIEM W ABTOHOMHBIM MHBEPTOPOM HANPSKCHUS SABISETCS
HaunOosee 3G HEeKTUBHOM;

5. cpemn MeronmoB ympaBieHus HauOosiee I(PGEKTUBHBIM  SBISETCS
NPOCTPAaHCTBEHHAss ~ BEKTOpPHAs  IMUPOTHO-MMITYJIbCHAs — MOJYJISALIUS
(SVPWM).

3akaouenne. B pamkax paboTbl ObUIM pPaccMOTPEHBI KOHCTPYKTHBHBIE
0COOCHHOCTH AaCHUHXPOHHBIX JIBUTaTeled W METOJbl YIpaBleHUS HMH. Tak
UCIIOJIb30BaHUsl aCUHXPOHHOTO JBHUraTeNs € KOPOTKO3aMKHYTBIM pPOTOPOM U
npeoOpa3oBaTeNs YacTOThl C MPOCTPAHCTBEHHO-BEKTOPHON MIMPOTHO-UMITYJIbCHON
MOJYJISIIMEH MO3BOJISIET CO3AaTh BBICOKOI()(EKTUBHBIN AIIEKTPUIECCKUNA TPHBOJ,
KOTOPBII MOKHO HCIIOJIB30BATh B PA3IUIHBIX OTPACIIAX IPOMBIIIICHHOCTH.
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OCOBEHHOCTH TEXHOJIOI' M CKAMBUHT JIJI1 OFPABOTKH
3YBYATBIX KOJIEC

TAPAH A.B (cmyoenm T3-21)
Hayunuwuii pykogooumensv — Jlanxko O.A (cm. npenooasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyaJbHOCTb. B pa3snuyHbIX W3AEIHMAX MAIIMHOCTPOSHMS HCIOJIb3YIOTCS
3yO4arble mepenadu. XapakTepHbIMH OCOOCHHOCTSIMH 3yO4aThIX KOJIEC SBIISIFOTCS
CJIOKHOCTh T€OMETPUYECKOH (OpMBI M B3aUMOCBS3b Pa3MEPHBIX I1apaMETPOB,
KOTOpBIE JIOJDKHBI OBITH BBIMOJHEHBI JOCTAaTOYHO TOYHO. [IpM W3roTOBIEHWUU
3y04aThIX KoJiec Hanbosee TPYJOeMKIMH U TEXHOJIOTHIECKH CIIOKHBIMHU SBIISIOTCS
ormeparu  (opMooOpa3oBaHus 3yObeB. 3yOuaTble Koyieca  NPOM3BOAATCS
Pa3ITMYHBIMH METOJaMHU.

Iesb10 paGoThI aHATH3 TOCTONHCTB U HEJIOCTATKOB TEXHOJIOTHH CKaBHHTA IS
00paboTKn 3yO4aThIX KOJeC ¢ BHIPAOOTKOW PEKOMEHAALMS Ul JaJbHEHIIETo
COEpIIEHCTBOBAHUS Mporecca 00paboTKH.

AHaJIN3 TOJYYEeHHBIX pe3yJbTaroB. CKalBUHT - 3TO TEXHOJOIHS
W3TOTOBIICHUS 3y04aThIx KoJIec, oCyLIeCTBIIsIeMast c MOMOIIBIO
CIICHUJIN3UPOBAHHOTO pexKymero HWHCTPYMCHTA )44 MMpUMCEHAIOMIAaACA JJIs
(dhopmupoBanus npoduiel Kak Ui BHYTPEHHETO, TaK U I BHEIIHEro 3y04aToro
3anerieHus. CKalBHHI IO3BOJISICT BBINOJHATH 00pabOTKy npoduis 3yba c
TMOJTYYE€HUEM BBICOKUX TO‘-IHOCTCI‘/JI, B 0COOEHHOCTH C MPpUMECHECHUEM UHCTPYMEHTA CO
CMEHHOI TBEpIOCIIABHON TOJIOBKOH. B Hacrosiiee BpeMs TEXHOJIOTHIO MOXHO
peann3oBaTh HE TOJILKO Ha 3yOOpEe3HBIX CTaHKax rmocieaHero nokonenus ¢ YITY, no
¥ Ha MHOTOIIENEBBIX CTaHKaX MM COBPEMEHHBIX 0OpalaThIBalomMX IEeHTpax. B
oTIIM4re OT 3y0odpesepoBaHus, Iporecc GOPMUPOBAHUS CTPYKKH ITPU CKalBUHIE
MPOUCXOJUT C W3MEHEHHMEM YCIOBHHM pe3aHMs: B OOJACTH BBIXO/A KPOMKH H3
Marepuasa HepeJHAH yrol CTAHOBUTCSI OTPULIATEIILHBIM; 110 3TOW NMPHINHE METOI
00paboOTKN OCYIIECTBISIETCS 38 HECKOJIBKO MPOXO0B.

bnaronaps HENPEPBIBHOMY  TEXHOJIOTMYECKOMY  COBEPIIEHCTBOBAHMIO
METAJUIOPEXYLIET0 000PYNOBAaHUs, MPOTPAMMHOIO OOECHEYEHHUS] M PEXKYIIEro
HHCTPYMEHTa CKaiBHHI CTaJ Haubosee MPOM3BOAUTENbHBIM, 3()(eKTUBHBIN H
YHUBEPCAJIBHBIM ME€TOJIOM U3TOTOBJICHUA 3Y6‘IaTBIX KOJICC.

3akarouenne. JlaHHbI Meronq o00pabOTKM 3y0uaThIX KOJIEC HMEET psf
NPEeUMYILIECTB Mepel IPYyrdMH MeTOoAaMH 00paOOTKH: CKalBHHI IO3BOJISET
o0OpabaThIBaTh H3JENIME 33 OJWH YCTAaHOB HAa MHOTOLICJIEBOM CTaHKE WU
00pabaThIBalONIeM LEHTPE, KOJIMYECTBO OINEpaIMii COKpalaeTcs, yCTPaHSIOTCS
MOTPENIHOCTH CBS3aHHBIE C NEPEYCTAaHOBKOW JETalH, CYIIECTBEHHO COKpAIAeTCs
BpeMsi 00pabOTKM JeTalM II0 CPaBHEHUIO C TEXHOJOTMYECKHMH IPOIIECCAMHU,
BKITIOYAIOITIMH OTIEPALINH MPOTATUBAHUS, 3y001010IeHIs 1 3y0odpe3epoBaHus.
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N3YYEHUE KYPCA « COIIPOTUBJIEHUSI MATEPUAJIOB»
KAK BA’KHEHIIAS YACTb IOAT'OTOBKH KA/IPOB
JIJISI SQHEPTETUYECKOM OTPOCJIA CTPAHBI

TAIUNJIUEB P. (Tocyoapcmeennulii sHepeemuyeckuii UHCmMumym
Typxmenucmana)
Hayunwuii pyxogooumens : 4.Mioakues
Tocyoapcmeennviil snepeemuueckuti uncmumym Typxmenucmana, e.Mapoi

Bce mpoekTupyeMbie KOHCTPYKITUH F TIPUOOPHI (M3AENHsI) MPOXOAAT IIPOBEPKY
Ha MPOYHOCTh, C HA4yaJo PACUETHBIM, a IOTOM O3KCIEPUMEHTAIbHBIM IyTEM C
MPUMEHEHUEM Pa3IMYHbIM METO/IOB.

Meronbpl CONPOTUBIEHHUS MaTEpUAIOB IIMPOKO HCIONB3YIOTCS IpPU pacuere
HECYIIMX KOHCTPYKIMH 31aHUM M COOPYKEHHH, B JUCUUIJIMHAX CBS3aHHBIX C
IIPOEKTUPOBAHUEM JECTANICH MAIUH U MEXaHU3MOB.

IIpakTtuuecku Bce crnenuaibHble AMCLUIUIMHBI HNOATOTOBKM HHXKEHEPOB IO
Pa3HBIM CIIEUUANBHOCTSM COJEPKAT paslielbl Kypca COIPOTUBICHUS MAaTEPHAIIOB,
TaK Kak CO3[JaHue PadOTOCIIOCOOHON HOBOM TEXHHMKH HEBO3MOXKHO O€3 aHai3a U
pacyeTa €€ IpOYHOCTH, KECTKOCTH U HAJIEKHOCTH.

3ajayeil CONpOTUBICHUS MAaTEpHUajOB, KaK OJHOIO M3 Pa3fesioB MEXaHHUKH
CIUIOIIHOMW CpeJibl, SBJISIETCS onpezeeHue nedopmanuii 1 HanpspKeHUi B TBEPIOM
YIOPYIOM Telle, KOTOPO€E MOABEPracTCs CUIOBOMY WM TEIUIOBOMY BO3ICHCTBUIO.
Ota ke 3a/1a4a Cpeliu ApyTrux paccMaTpuBaeTcs B Kypce Teopuu yrnpyroctu. OgHako
METOABI PEIICHHUsS 3TOW OOIIEeH 33aJadl B TOM H JAPYIOM Kypcax CYIICCTBEHHO
OTIMYaroTCA Apyr OT Apyra. CoNnpoTHBIIEHHE MaTepHUalIoB pemaeT €€ TIaBHBIM
obOpa3oM g Opyca, OasWpysAch Ha psfe THUIOTe3 TEOMETPHUYECKOTO WA
(hu3nvecKoro xapakrepa.

Takoll MeTO NO3BOJISIET IOJIYUYUTh, XOTS U HE BO BCEX CIIydasX, BIIOJIHE TOUHBIE,
HO JOCTAaTOYHO IPOCTbie (GOPMYNbI I BBIYMCICHUS HampshkeHuil. Taroke
MOBEJICHHEM NTe(OPMHUPYEMBIX TBEPIBIX TEN TOJ HATPY3KOW 3aHUMAETCS TEOPHS
IUTACTHYHOCTH ¥ TEOPHS BSA3KOYNpyroctu. Kak mpaBuiio, MIMEHHO U3-3a OLIEHOYHOTO
XapakTepa pe3yibTaToB, [OIYYaeMbIX C IOMOIIbBI0 MAaTEMATUYECKUX MOAEIIEH 3TON
JUCLUIUIMHBI, IPU MPOEKTUPOBAHUU PEANbHBIX KOHCTPYKLUN BCE MPOYHOCTHBIE
XapaKTEePUCTUKU MaTepUaioB M N3JIEIHH BEIOMPAIOTCS C CYIIECTBEHHBIM 3a11acoM (B
HECKOJIBKO Pa3 OTHOCHTEIIBHO Pe3yiIbTaTa, MOJIYYEHHOTO PH pacderax).
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COBPEMEHHOE COCTOAHUE NEPEPABOTKU HE®TAHOI'O
IOIIYTHOTI'O I'A3A B Pb.

TKAYEBA B.JI. (cmyoenm, zp. HP-11)
Hayunwuii pykogooumenv — Abpamosuy O.K. (cm. npenooasamerns)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYaJbHOCTb TEMBbl HCCIICIOBaHUsI OOYCJIOBJICHA TEM, YTO C)KUTaHUE
nonyTtHoro HedsiHOTO Ta3a (nanee [THI), conepikarierocs B pacTBOPEHHOM BHUJIE B
HeTH W BBLIENAIOMIErOCsS M3 HeE Ipu J00bIYe, OJHA M3 KIIOYEBBIX HpOOIIeM
HedTerazoBoii NPOMBIIIJIEHHOCTH psiia CTpaH.

Heabio mcciie0oBaHUN SBIICTCA aHAIM3 YPOBHSA TEXHOJOTMH 1O MOOBIYE,
coopy u mepepadborke IIHI' B PVYII «[IpomsBoacTBeHHOE OOBEOMHEHUE
«benopycHedTs» W OIEHKa WX BIWSHHA HA DKOJOTWYECKYI0 CHTYalHIO0 B
I'omensckoM pernose.

AHaJIN3 NOJy4YeHHBIX Pe3yabTaToB.

Esxeronnsrit o6vem ITHI, moObBaeMoro coBMecTHO ¢ He(pTEIO TIpH pa3padoTke
HeTsHBIX MecTopokaeHuil PecryOmuku bemapyck Haxonurcst Ha yposre 200
mia.Me. TTHI npencrasiser co6oii cMech yriaeBogopoaoB (MeTaH, 9TaH, HpOMNaH,
OyTaHbl, NEHTAaHBl M HE3HAYUTEIHHO TeKCAaHbl M BBICIIHE YTJIEBOAOPOIBI) H
HEYTJICBOJOPOHBIX KOMIIOHEHTOB (YTJIEKUCIHBIH a3, a30T, Telui, mapsl Boasl). B
PVIT  «IIO «benopycHedTs»  BHeOpeHa  OAHOTPYOHas, HaropHas,
repMeTH3MpOBaHHas cucTemMa cOopa M TPAHCIOPTa CKBXHWHHOM IMPOAYKIIHH.
Hanee, Ha HeTecOopHBIX MyHKTaX (a ux 4: Bumanckuit HCIL, Jassinosckuit HCII,
HIIIC «Octamrkoswamn» u YIIH) ITHI otnensercst oT HepTH 1 IO MarucTpaIbHBIM
razomnpoBonaaM (Ocramkosrnau-bI'TI3 u Peunna-bI'TI3) moctynaer Ha mepepaboTKy
Ha bemopycckuii razonepepadarbBaromuii 3aBoy (mamee BI'TI3). T.e. mporeccs
no6ban, cbopa m Tpancnopra ITHIT moxmpasymeBator ero 100% mosesHoe
ucrions3oBanue (ITHIT coOmpaercs W3 KaxIOH CKBaXXKHWHBI, HE COKHUTAETCs, HE
HOTMAaaeT B aTMOChEpY, KHE TePAETCs [0 JOPOTe»).

Ha BI'TI3 BHeapeHBI MOCIEIOBATENBHO PSA COBPEMEHHBIX TEXHOJIOTMYECKHX
MpoIeccoB (OCYIIKa, KOMIPUMHPOBAHNE, HHU3KOTEMIIEpaTypHas pPeKTHU(UKAIHS,
ra3o(h)paKIMOHUPOBAHKUE), KOTOPHIC MO3BOJISIOT MOJHOCTIO «pa3iioxuthy» [THI Ha
COCTaBIISIONINE KOMIIOHEHTHI - TOBapHbBIE MPOIYKTHL. CiemyeT OTMETHTh, YTO
ToBapHass mpoaykuus BITI3 sBnsercs BaKHON COCTaBISIIOIIEH KOHOMHUYECKOM
6e3zomacHoctu PYII «I10 «benopycuedTb».

3akaouenne. Ha ocHOBaHMM aHanm3a TEXHOJIOTWH, NMPUHATHIX IS cOopa,
TpaHcriopra u nepepaborku [IHI, MoXHO 3aKimounTh, 4YTO TMOJIE3HOE
ucnons3oBanue [THI B PYII «I10 «benopycHedTs» HaxoauTcs Ha ypoBHe 100% u
BIIMSTHUE «BPEIHBIX» HEPTSHBIX ¥ Ta30BBIX TEXHOJIOTHI Ha 9KOJIOTHIO MUHUMAIIBHO,
B OTIMYME OT KOMIAHWH, HE OOJANaIOIINX COBPEMEHHBIM OOOPYZOBAaHHEM H
TEXHOJIOTHUSIMH.
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MEPOIPUATHUSA IO MMOBBIIEHUIO COBUPAEMOCTHU U3JIEJINIA
B MAIIMHOCTPOEHUN

TPYXAHOBWUY K.A. (cmydenm, ep. AII-41)
Hayunvui pyxosooumens — Cmacenxo [1.J1. (k.m.n., Ooyenm)
Tomensckuil 2ocyoapcmeennsviti mexnudeckuti yuusepcumem um. I1.0. Cyxoeo,
2. 'omenw, Pecnybnuka Benapyco

AKTyanbHOCTB. KOHTPOJIb KauecTBa NPOJYKIIUU — 3TO COBOKYITHOCTb CBOICTB
IPOAYKIMH, 00YCIaBIUBAIOIUX €€ MPUTOJHOCTb YAOBIETBOPATH ONpEAEICHHBIC
MOTPEOHOCTH B COOTBETCTBUU C €€ HA3HAUCHUEM.

Heas paborbl. Beigenuts aTamel mpouecca yiaydmeHus. Onpenenurs 4To
KOHKPETHO JIOJDKHO OBITh Ha BBIXOJIE KaXK1oro sTamna. ONpeaennTh Kakue 3HAHUS
HYXKHBl 9YTOOBI KBaJIM(UIMPOBAHO BBINOIHMTH Kaxiblii 3Tam. llemecooOpasHo
Ipolece YIydIlIeHNs] KadecTBa Pa30UTh Ha IECTh 3TamoB. | - BeisiBieHue kitoueBoi
npoOusiemsl. 2 - FI3Mepenue TeKyIero ypoBHs KauecTBa rpoiecca. 3 - BrisiBienue u
aHanu3 (aKTOPOB, OMPEACIAIOMINX KadyecTBO Ipomecca. KpaeyroabHbIM KaMHEM
BCETO  TMpoIlecca  YJNyYIICHWH  SBISETCS ~ NMOHMMaHWE  IEPBOIPUYMH
HEYJIOBJIETBOPUTEILHOIO COCTOSHUS mpolecca. 4 - Pa3zpaboTka U BHeOpeHHE
yiyudmieHud. JlaHHBIA 3Tan B 3HAYUTEIILHOM MeEpe SBJISIETCS TBOPUECKUM U BO
MHOT'OM 3aBHUCHUT OT NMOHHUMAaHHS PEaJbHBIX M HEAOCTYMHBIX BO3MOXKHOCTEH IUIs
ynyurienuii. 5 - Ouenka 3ddexktuBHocTH yiyuiieHuid. s Toro, 4ToObI
ornpeaeauTh dQPEKT yIydIIeHUH, O4eHb YaCcTO HEJJOCTATOYHO CPABHUTSH JIBA YHCIIA
(o u mocne). 6 - Cradbunmzanust foctUrHyToro addexra. Dddekr or ynydmennii
JIOJDKEH OBITh HE Pa30BbIM, a IIOCTOSHHO ACHCTBYIONMM. THNu4YHasi mpobieMa
MHHIMATHB 110 YIyUYIIEHHSIM — HE CIIOCOOHOCTB YAEpKaTh JOCTUTHYTHIH 3P deKT.

AHa/IM3 MOJy4YeHHBIX pe3yjbTaToB. O0ccrieueHne KadecTBa IMPOAYKINHU, HA
KOTOpPOE OPHEHTHPOBAHO NPEANPHUITHE, OCYIIECTBISIETCS B paMKaxX JeHCTBYIOIICH
Ha TIPEIIPHUATHM CHCTEMBbl MEHEPKMEHTa KadecTBa IyTeM pa3paboTku u
peanu3alyy Hesei 1 NOJIUTHKY B 001acTH KadecTBa. HermocpeicTBeHHO yiydIieHue
Ka4ecTBa MPOAYKIIH IOCTUTAETCs COBEPIICHCTBOBAHNEM KOHCTPYKIIUH H3Aeauil. B
KaXIO0M  OTpacium  CYIIECTBYIOT  HAyYHO-HUCCIEAOBATEIbCKHE  MHCTHUTYTHI,
KOHCTPYKTOPCKHE 0I0pO, 3aHUMAIOIIHecs pa3padOTKONW HOBBIX BHJIOB MPOMYKIIUH,
yHu(UKanueil 1 HopManu3anued BXOAANINX B KOHCTPYKIHMIO JeTajed MU y3IIO0B,
M3y4eHHEM JOCTOMHCTB M HEJOCTATKOB 00PA3IIOB.

3akaodyenue. KadecTBO MNpOJYKIMH - COBOKYNHOCTb XapaKTEPUCTHUK,
NPUJAIOIINX  eH  CIOCOOHOCTh  YJNOBIETBOPSTH — OOYCIIOBJIEGHHBIE WU
npexnosiaraemple  norpedHoctH. KoMIuleKCHbIE —IOKazaTenu  KadyecTBa —
XapaKTepU3yOT HECKOIBKO CBOMCTB u3ienusa. OHU UCTIONB3YIOTCS IPU YIPaBICHUU
KaueCTBOM IPOJAYKINH, OIIEHKH €€ KOHKypeHTocnocoOHocTH. O6oOmaromue
MOKa3aTeId KayecTBa — XapaKTEpU3YIOT YpOBEHb KauecTBa BCEH MNPOJYKIUH B
LETIOM.
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CPEJICTBA KOHTPOJISI KAUECTBA IOBEPXHOCTEM JETAJIEA
M PASMEPOB BBICOKOM TOYHOCTH B MAIIMHOCTPOEHUN

TYPOBUYUK H.B. (cmyoenm ep. AI1-41)
Hayunwuii pyxogooumenv — Cmacenxo /[.JI. (k.m.H., doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYyalbHOCTb. AKTYyaJIbHOCTb TOCTABIEHHON TEMBI 3aKJIIFOYAETCSI B TOM, YTO B
MAaIIMHOCTPOUTENBHOM MPOU3BOJACTBE A0 15% TpPyNOBBIX PECYpCOB UCIOJIB3YETCA
Ha BBINOJHEHUE JIMHEHHBIX M YIVIOBBIX H3MEPEHUi, KOTOpbIE O00ECHEYHBAIOT
Ka4yecTBa, HAJEKHOCTb M B3aUMO3aMEHAEMOCTh u3fenuil. CHMXKEHHE TPYIOBBIX
pecypcoB Ha M3MEpUTEIbHBIE PA0OTHI MO3BOJISIET MTOBBICUTH NTPOM3BOAUTEIILHOCTh
TpyAa Ha KOHTPOJBHBIX omnepauusx. PemmTe naHHYIO 3anady, pH3BaHbI
COBpPEMEHHBIE CPECTBA KOHTPOJIA. Pa3BUTHE TEXHUKH MPEABABISIET CO BPEMEHEM
Oosiee BBICOKHE TPEOOBAHMS K KAUECTBY, KaK OTACIBHBIX JICTalIeH MAlIHMH, TaK U K
OPOAYKIMHM B LEJIOM, IO3TOMY BMECT€ C TEM IapajuleIbHO  JOJKHBI
COBEpILEHCTBOBATHCA CPEJICTBA KOHTPOIIA. VCIOIb30BaHNE COBPEMEHHBIX CPEACTB
KOHTPOJIS U3IEJIUN [03BOJISIET MMHMMH3UPOBATh ydacTUE 4YEJIOBEKa B IIpoLiEcCe
OLICHKH KaueCTBA U3JIEIUH UJIU MIOJIHOCTBIO €r0 YCTPAHUTD.

Heanr padoThl — TpOaHANIU3UPOBATh W BBLIBUTH Haubosice 3(dekTuBHbIC
CpelICcTBAa KOHTPOJS H3JAEIAMM MAIIMHOCTPOMUTENIBHOIO Ipou3BOACTBa.  Jlist
JOCTHKEHUS  IIOCTABJIEHHOM  LENM  ONpEeACNeHbl  CIEAYIOIIHe  3aJauu.
[Mpoananu3upoBaTh 0OCOOEHHOCTH COBPEMEHHBIX CPEACTB KOHTPOJsi. COCTaBUTh U
CPaBHHTH KJIACCU(HKALINIO CPEACTB KOHTPOJIS.

AHAH3 NOJYyYeHHBIX pe3yJabTaToB. Kaxnomy Tumy CpeiacTB KOHTPOJS
MPUCYIIH CBOU MPEUMYILECTBA U HEJOCTATKU. BhIenuM UX 1 cpaBHUM ISl KaXkKJ10H
rpymnel. K yHHBepcanbHBIM TpHOOpPaM OTHOCSITCS TakMe YCTPOWCTBA, Kak:
U3MEPHUTEINIbHBIE TOJOBKH, ONTHYECKHUE AJTMHHOMEPHI, TIPOEKIIMOHHBIE IPHOOPHI 1
T.1. B rpymmmy crienmanbHbeIX TIPHOOPOB BXOAAT: CPEACTBA U3MEPEHUSI U KOHTPOJIS
Pe3b0OBBIX COEIMHEH M, YTIIOB U KOHYCOB, (DOPMBI U PACTIONIOKEHHSI TIOBEPXHOCTEH
U T. 1. Be160op yHHBEpCaNbHBIX U CHICHHUAIBHBIX CPEJICTB KOHTPOJIS 3aBUCUT OT BUIA
KOHTPOJIMPYEMBIX mapamMeTpoB. IIpuHImnm paboTsl yCTpoiicTBa MPSMOTo AeHCTBHSA
MpoIle, YeM YCTPOHCTBAa KOCBEHHOTO JeicTBusA. B mepBrIx mpubopax, mckomas
BEJIMYMHA OTPEAETACTCS HA OCHOBE MPSMBIX M3MEPEHHil, a B Mpubopax BTOPOTO
THUIIa KOHTPOJMpYyeMasi BEJIMYMHA HAXOJIUTCS M3 (DYHKIMOHAIHHOW 3aBHCHMOCTH
JpYroil BeJIMYMHBI, CBS3aHHON C UCKOMOM.

3akao4yenue. AHanu3 JOCTOMHCTB M HENOCTATKOB I03BOJISIET BBIAEIUTH
HanOosee yCIelHble B IPUMEHEHUH CPEJCTBA KOHTPOJISL, & TAKOBBIMH SIBISIOTCS
CpelCTBa aKTUBHOIO KOHTPOJIS, CPEICTBA HEPA3PYILIAIONIEr0 KOHTPOJIS, a TaKXkKe
CpeJcTBa aBTOMAaTUYECKOT0 U MOITyaBTOMAaTHYeCKoro koHTpous. Ilo cpaBHeHUIo ¢
BBIJICJIEHHBIMHU YCTPOHCTBAMH, OCTAJIBHBIE OTIMYAIOTCS 00Jiee HU3KOHW TOYHOCTHIO
n 0Ooxee BBICOKOM TOTPEIIHOCTHIO, MOITOMY OHH HMEIOT OTPaHHYCHHOE
pUMEHCHNE.
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AHAJIA3 IOTEPH TEILJIOM BOJIBI JIJISI CACTEM
TEIJIOCHABXXEHHUS C KOMITIOTEPHBIMH YCTPOMCTBAMMA

YPYHOB ®.(cmyoenm, 'ocyoapcmeeHnHblil 3HepeemuyecKuli UHCMumym
Typxmenucmana)
Hayunwuii pyxogooumens — [oicaumypaoos A.
Tocyoapcmeennviil snepeemuueckuii uncmumym Typxmenucmana, e.Mapo

Bnaromapss MonmepHM3aIlMl CHCTEM TEIUIOCHAOKEHUS M padOTe CIIOCOOHBIX,
KBaIM(HUINPOBAHHBIX pabOYMX Hallle HaceJIeHHEe KUBET B JlocTaTke. B KoHTekcTe
JAaHHOM  cTaTbl MBI  TIPOBEIM  aHAIM3 C  [OMOINBIO  3KCIEPTOB
“MapslImaxepHpUTBUIEIK . Toposa Mapsl. Bo BpeMst aHanm3a OJHOM U3 KITFOYEBBIX
npoGIIeM B OTPaci ObIIO OOBIIOE KOJMIECTBO TEIIOBBIX IIOTEPH BOABI B CHCTEME.
B cocraB BemomcrBa BXomur Oosiee 50 IIEHTPOB TEIUIOCHAOXEHUs, KOTOpBIE
KypUPYIOT 5 OCHOBHBIX YYacTKOB. MBI 3aMEpWIM KOJWYECTBO TEIUIOW BOMBI,
MOZaBaEMOH B CHCTEMY 3THUM OTHEIIOM, M KOJIMYECTBO TOpSUEH BOIBI, KOTOpPOE
BO3BpallaeTcst 00paTHO, B YaCTHOCTH, MPUOOpaMu, U3MEPSIIOLMMU noTpedienue. B
pe3yJbpTaTe YCTAaHOBJIEHO, UYTO pa3HUIA MEXAYy IMOCTYNAalIIed M BBIXOJAAIIEH
TEIUION BOMIOW OoJiee YeM IOIyCTHMA.

[TpuuuHbI ATUX TTOTEPh MOKHO OOBSICHUTH CIIEIYIOUIMM 00pa3oM: pacxobl Ha
OBITOBOE MHCIIONB30BAHUE JKUTENEH; OTKPHITHE Ha MPOTSKEHHOM BpPEMEHH Ui
CITyCKa BO3lyXa U3 CHCTEMBI.

Kommiencanmss morepp Takoro OOJIBIIOTO KOJIMYECTBA BOJBI Oepercss U3
GacceiiHOB, pPACIIONIOKEHHBIX HA COOTBETCTBYIOIIMX YYacCTKaX, IOABOAUTCS K
KOTEIIbHBIM X03SHCTBaM 1 MOJACTCA B CUCTEMY OTOIJICHUSA.

[IpeanoxkeHuss MO pacHpoCTPaHEHMIO JAHHBIX O TOTEpAX B y37Iax
TEIUIOCHAOKEHHS JAHHOW HAYYHO-METOINYECKON CTaThei:

1. Buenpenme  aBTOMAaTH3HPOBAHHOM  CHCTEMBI  y4deTa  DHEPTHH,
MOTPeOIIEMOH CEero/iHs B Pa3BUTHIX CTPAHAX MHUPA.

2. HanaxxuBaHue cuCTEMBI TOPSYEro BOJOCHAOKEHUS IS €XKETHEBHBIX
Pacxo/I0B HAIIETO HACEJICHHS.

ABTOMaTH3UPOBAaHHBIE CHCTEMBI KOHTPOJSI W y4eTa SHEpPropecypcoB 3a CUET
BHEJPEHHS] aBTOMAaTH3MPOBAaHHOW CHUCTEMBI yUeTa B JIF0OOH MOMEHT BPEMEHH IS
KOHTPOJII TOYHOTO KOJIMYECTBA HCIIOJIb30BAHHON Hepe}IaHHOﬁ B TCUYCHHUE CYTOK
ropsmefx'l BO/IbI, DJICKTPOOHEPTHUH, Ta3a, MMUTHEBOK BOJIbI B YCJIOBHUAX TEPEIOBBIX
TEXHOJIOTHH. DTN KOMIUIEKCHI TAK)Ke ITO3BOJISIOT OCYIIECTBIIATH COOp MH(POPMAIIH
C IENpI0 BEICHHS ydeTa, aHanmm3a U (opmMupoBaHusi 3(P(HEeKTUBHONH MOIUTHKA
sHeprocoepexxerns. OCHOBHOH IIENbI0 BHEIPEHHS aBTOMATH3UPOBAHHBIX CHCTEM
yueTa 3JEeKTPOIHEPIUH SIBIAETCS IOBBIIEHHE TOYHOCTU IIOJy4aeMbIX JAHHBIX U
COKpalleHHe BpeMEHH, 3aTPaunBaeMOr0 Ha aHAJIN3 Pe3yJIbTaToB.
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OTAEJTOYHO-YIIPOUHAIOIIASI OBPABOTKA
MMOBEPXHOCTEMU JETAJIEN

YYAEB C.B. (cmyodeum, ep. AII-41)
Hayunuwuii pyxosooumens — Mypawxko B.C. (cm. npenodasameins)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AkTyanabHocTb. [Ipon3BOACTBO Bcerna CTpEMUTCS K TMOBBIIIEHHIO KauecTBa
MPOAYKIMH ¥ YBEIUUCHHUIO €¢ TOITOBEYHOCTH, a OTACIOYHAss 00paboTKa MOXKET B
9TOM MOMOYb. BHemHMI BHI TPOAYKTa TakXKe HUIPaeT BaXKHYIO POJb B €ro
YCIICIIHOCTH Ha PBIHKE, MO3TOMY CO3JIaHUE TJaJKON M OJISCTSIICH MOBEPXHOCTHU
ocTaeTcs aKTyalbHBIM. JKOJOTHYHOCTh M JHEProcOEpPEeKEHHE TaKXkKe SBILIOTCS
Ba)XHBIMH aCMIEKTaMH, U OTJCIIOYHO-YIPOYHSIONINEC METOIBI MOTYT IIOMOYb B 3THX
obmactsx [1].

Heas padoTsl — MpoaHATH3UPOBATH pa3IMYHBIE CHOCOOBI OOpaOOTKH ISt
JomacTed W APYrHX JAeTaledl C Tagkod M POBHOW MOBEPXHOCTHIO, CHIKCHUE
IIEPOXOBATOCTH, MOBBHIIICHHE TBEPAOCTH W IUIOTHOCTH MaTepHana, a TakKxkKe
CO37laHKe ONArOTMPUSITHBIX YCIOBHM JUIs NajdbHEHIEH dKCIUTyaTalluu JeTald. JTO
MO3BO/ISIET YMEHBIIUTL BEPOATHOCTH KOPPO3HMM, TPEHHUSA, H3HOCA U JIPYIHX
HEXKCEJIATEJIBHBIX SBJICHUH, KOTOpPblE MOTYT IPHUBECTH K IPEKICBPEMEHHOMY
BbIXOY ACTAJIU U3 CTPOsL.

AHaJIN3 TOJYYeHHBIX pe3yJbTaToB. I[IpenHazHaueHa aius yIydlIeHUS
KayeCTBAa W TOYHOCTU TIIOBEPXHOCTHU, IIOBBIIICHUA CpOKa CJ'Iy)K6I)I JAC€TajIn H
COTIPOTHBIICHHUST H3HOCY. OTa 00paboTKa MOXKET BKIIOYATh B ceOs pa3MIHEBIC
METOABI, TaKhe KaK IIOJIMPOBaHHE, XOHHHTOBAaHWE, CYIepPUHHUIINPOBAHUE,
TepMudeckas oOpaboTka u gpyrue. OgHEM U3 Hambojee paclpoCTpaHEHHBIX
METOZOB  OTACIOYHO-YIPOHSIOmEH  00paboTKM  SBISETCS  MOJHPOBAHUE.
[MomupoBaHue MO3BOJISIET MONYYUTH TTAAKYI0 M POBHYIO MOBEPXHOCTH C HU3KOH
MIEPOXOBATOCTHI0. DTOT METO 00OPAOOTKH UCIIONB3YETCS IS IeTaleH, TpeOyIOImuX
BBICOKOH TOYHOCTHM M KadecTBa MOBEPXHOCTHU, TaKHUX KaK JA€Tajld MallnH,
HWHCTPYMEHTHI U A€TAIN JJIA aBHaHHOHHOﬁ MPOMBIIIJIEHHOCTH.

3akaioyenue. OOpaboTKa MOBBIIIAET KAa4€CTBO M TOYHOCTH IOBEPXHOCTH,
YBEJIMYUBAET CPOK CITY>KOBI AETANIN U CONPOTHUBIIEHHE H3HOCY. OHA BKITIOYAET B ce0s1
Ppa3InYHbIC METObI, TaKue KakK IMOJIMPOBAHHUC, XOHHUHI'OBAHUC,
cynepuHUIIMpoBaHKe u npyrue. Kaxnmplidi W3 3THX METOIOB HMEET CBOH
0COOCHHOCTH U MPUMEHSCTCS B 3aBUCHMOCTH OT TpeOOBaHU K netanu. B menom,
OTJCNIOYHO-YIIPOHSIOIMIAsl 00paboTKa  sBISETCA HEOOXOOMMBIM — JTAallOM B
MPOU3BOJICTBE JeTasicl, 00CCIEUNBAIINX HX JOJITOBEYHOCTh W HAJCIKHOCTH B
JKCIUTyaTaIuHm.

Jlureparypa

1. PetrishinG.V. Method of providing wear-resistance of the blades of paddle
mixers / GV Petrishin, VM Bystrenkov, VI Odarchenko - Litiyo i Metallurgiya,
2019. p. 32-34.
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AHAJIN3 TEXHOJIOTMYECKUX BO3MOKHOCTER
OBPABOTKHN METAJIJIOB PE3AHUEM C HAT'PEBOM

DEJOTOB M.M. (cmyoeum, epynna TM-41)
Hayunuuii pyxogooumens-Llapenxo U.B.(k.m.H. doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AxTtyajdbpHocTh.  CyliecTByeT  MHOXKECTBO  TEXHHUYECKMX  PELICHUH,
MO3BOJISIIOIIMX ~ TMOBBICUTH  3(QQEKTUBHOCTH  MEXaHMYECKOH  00paboTKH
TpynHOOOpabaThiBaeMbIX MaTepuanoB. Ocoboe MecTo cpend HHX 3aHHMaeT
00paboTka MaTepualioB ¢ MpeIBApUTEIbHBIM HarpEBOM CHUMAaeMoro ciosi. OnbIT
UCTIONB30BaHMS Pa3HOOOPA3HBIX TEXHOJIOTHYECKUX BapHAaHTOB HAarpeBa IOKasal,
YTO JUIS 3TOM METOANKH CYIIECTBYIOT ONPEEICHHBIC OTPaHIMYCHNUSI.

Ieap padoThl — OIEHUTH IIEPCHEKTHBY TEXHOJOTHMYECKHX BO3MOKHOCTEH
00paboTKN METaJUIOB pPE3aHHEM C HAarpeBOM, H3YYHUTh OCHOBHBIC (DaKTOPBHI,
OTPaHWYMBAIOIINE IPUMEHEHNE METO/A.

AHaJIN3 NOJYyYeHHBIX Ppe3yJabTaToB. lIpiMeHeHHe HarpeBa IIpU pE3aHHUU
OTpaHMYMBAETCSl MHTEHCH(UKAIMEH N3HOCA PEXKYIIMX 3JIEMEHTOB WHCTPYMEHTOB.
BBeneHune mnpeaBapuTeNbHOTO HarpeBa yiydinaeT o0OpadaThiBaeMOCTh B TeX
Cllydasx pe3aHHs, KOIJa YBEJIMYEeHHE CTOWKOCTM WHCTPYMEHTa BCJIEJCTBHUE
CHIDKCHUsS yIeNbHOH paboThl pe3aHus OyneT Oonblle, 4eM OTpUIATENbHOE
BO3JICCTBIE TOBBIILICHHBIX TEMIIEPATyp Ha YBEJIHMYCHUE WHTEHCUBHOCTH SIBICHUIN
CXBaThIBaHUS M  M3HOca  uHCTpyMmeHTa.  ClieloBaTenbHO, NPUMEHEHHE
Npe/BapUTEIbHOTO HarpeBa OyleT IMOBBILATh CTOWKOCTh HHCTPYMEHTa B TOM
cilydae, €Clii IIPU ero MCIOJIb30BaHUU B TIpoliecce pe3aHus OyaeT yBeINIUBATHCS
pa3HMIIa TBepHocTel oOpadaThIBAEMOr0 MarepHajla M KOHTAKTHOH TBEpIOCTH
MHCTPYMEHTa, T. €. pa3ylpodyHeHHe oOpabaThiBaeMOro Martepuana Oyaer
NpEeBaIMPOBATh HAJ| Pa3yNpoOYHEHHEM PaboduX MOBEpXHOCTEH MHCTpyMeHTa. [Ipn
paboTe OBICTPOPEXKYIIMM MHCTPYMEHTOM 3TO OTHOIIEHHE OOBIYHO YMEHBINAETCS;
HO3TOMY pE3aHHe C HAarpeBOM B 3TOM Clydae He mpuMeHsoT. Ilpu pabore
MHCTPYMEHTOM, OCHAILCHHBIM TBEPJbIM CIUIABOM, 3Ta pa3HHULA yBEIMYHMBAETCS.
[Ipu 3TOM CTEleHb yBENUYEHHs JUIs 3aKAJICHHBIX CTalleil 00JIblIe, YeM JUISl ChIPBIX.
OTuUM 00BACHAETCA PEHTA0ETBHOCTh NMPHUMEHEHHS PEe3aHHs C NpeIBapUTEIbHBIM
MOZOTPEBOM JIJISl TBEPJIBIX 3aKaJCHHBIX CTalieil. J[OMOJHUTENbHBIM TOCTOMHCTBOM
pe3aHus ¢ HarpeBOM SIBIISICTCS JIMKBHJALMS BBIKPAIIMBAHUH pPEXYyLIed KPOMKH
BCJIC/ICTBHE CHIDKCHMS BEJIMYUH JCHCTBYIONIMX CHJI M IOBBIILICHUS IITACTHIHOCTH
MHCTPYMEHTAILHOTO MaTepHaia; »5TO JelaeT BO3MOXHBIM IPAaKTHUECKOE
OCyIIECTBIICHHE 00pa0OTKH pe3aHreM 0co00 MPOYHBIX MAaTEPHATIOB.

3akaouenne. MeTox pe3aHust ¢ HarpeBoM 3(QQEKTHBEH INPEXIe BCEro It
00paboTKN CTajell M CIIABOB BBHICOKOW MPOYHOCTH, TYrOIUIABKMX MaTepualoB, a
TaK)Ke HEPHKABEIOIINX U KAPOIPOYHBIX MATEPHUAIOB.
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COBEPHIEHCTBOBAHME I'EOJIOT'O-TUJPOTUHAMHUYECKOMN
MOJEJN YYACTKA POMAIIKNHCKOI'O MECTOPOX/JIEHHU A

®EJTOTOB M.B. (acnupanm)
Hayunwuii pykogooumenv — Hacvi6ynnun A.B. (0.m.H., npogheccop)
Anvmemvesckuii 20cy0apcmeeHHblL He@OMAHOU UHCTNUMYM,
2. Anomemvwesck, Pecnyonuxa Tamapcman, Poccus

AKTyajbpHOCTb. [IpombliuieHHass paspaboTka PoMamkMHCKOro HEQTSIHOTO
MECTOpPOXKJeHUsl Hadanachk B 1945 roay, u Ha JaHHBII MOMEHT OHO HAXOJUTCS Ha
no3faHed craauu  paspabotku. Ilepex Heapomonb3oBaTeseM CTOMT —3ajada
ONTHMU3AINHU Pa3pabOTKH MPOIYKTUBHBIX IUIACTOB C LIEJIBIO YBEIHMUYCHUS JOOBIYH
Hetu. CoBepIICHCTBOBAaHHE CHCTEMBI pa3paboTKu HETIHBIX MECTOPOXKICHUH Ha
COBPEMEHHOM 3TaIle HEBO3MOXKHO 0€3 MPUMEHEHHNS MHCTPYMEHTOB MOJIEITMPOBaHUS
— IOCTPOCHUS TeoJIoro- ruapoaunaamudeckoit moaemu (I'TIM).

Ieap padoThbl — ONpeAenUTh U MCHOIb30BaTh B pabOTEe aCHEKTHI, CIIOCOOHBIE
YIy4lINTh TEONOTO-THAPOAVMHAMUYECKYIO MOJENb ydacTKa PoMamkuHCKOro
MECTOPOXKICHUS; MPOBECTH CPaBHEHHE BHIOPAHHOTO M TPAAWIIMOHHOTO ITOJIXOJIOB.

AHATU3 NOJIyYeHHBIX pe3yabTaTroB. Jlng mnoBeimieHus kadectsa IT/IM
HEOOX0/MMO COBEPILEHCTBOBAHUE MPUMEHSAEMBIX IMOJXOJOB B MOJEIUPOBaHHHY,
KOMIUIEKCHPOBAaHHE PAa3IMYHbIX TI'€0JIOro-reopu3M4ecKuxX, MPOMBICIOBBIX U
71a00paTOPHBIX JaHHBIX. IIOBBIMIEHHE AETAJIBHOCTH T'€0JOIMYECKOro CTPOCHHS,
YTOYHEHHE 3aBUCUMOCTEH (UIBTPAIIMOHHO-€MKOCTHBIX CBOWCTB  IIO3BOJISIET
JIOKaJHM30BaTh OCTAaTOYHBIE 3amachl. OCHOBHBIM 3KCIITyaTallMOHHBIM OOBEKTOM
AQHAIM3UPYEMOTO Y4acTKa SIBISIFOTCS] TEPPUTCHHBIE OTIIOXKEHHS HIKHE(PPAHKCKOTO
HOAbApYyCa JEBOHCKOW CUCTEMBI — OTJIOXKEHUS MAINIICKOro ropu3oHTa. B nepByro
odepelb ObUT N3MEHEH KOHIENTYAIbHBIN MOAX0A K MOJEIMPOBAHNIO: KOPPEIALHS
OTIOXEHUN MPOBOJWIACH B COOTBETCTBHM C CEAMMEHTAMOHHOW MOJENbIO,
YUUTHIBAIOIIEH HaiMWuue pasHbIX ¢Gaunuii B paspese. it ymydiieHHus CBS3HOCTH
MOPO/I-KOJJIEKTOPOB BOBJIEUCHBI KOJIJIEKTOpA € YXYAIEHHBIMH (DMIIBTPAllMOHHO-
emkocTHBIN cBoiicTBamu (PEC), He yuuThIBarOmuecs Mpy CTaHAAPTHOM IHOAXOIE.
B cBsi3u ¢ HaMUYKEM 30H CIHSHUS MAIMACKUAX C HIDKENEXKAIUMH MYJUTMHCKUMHI
OTJIOKEHUSIMH I KOPPEKTHOT'O Paclpee/IeHus! IaBIeHHs U TOTOKOB ()JIIOUI0B B
IacTe, W A ydeTa MEXIUIAaCTOBBIX IE€PETOKOB, B MOJeNb OBUT J00aBICH
MYJUIMHCKHM  TOPH30HT. JlOMONHWUTENPHO OBUIM  YTOYHEHBI 3aBUCHUMOCTH
OTHOCHUTEJIBHBIX (Da30BBIX IPOHHIAEMOCTEH M 00OCHOBaHBI K03((UIMEHTHI
BBITECHEHHMS OTJIENIHHO JJIS1 BEPXHE-TIAINIICKOT0, HI)KHE-TTAIIMHCKOTO0 00bEKTOB U
BBIJICTICHHBIX (hanuii.

3akaouenne. B pesynprate  npusAThix  pemenndd  [TJM  Obuia
aKTyaJM3MpOBaHa, MOKa3zana OOJBUIYI0 CXOIUMOCTh PACUETHBIX W HCTOPHUYECKHX
nokasaresell pa3pabOTKM ydacTKa MECTOPOXIICHHS, YTO MO3BOJISIET NPHHUMATD
Ooiee TOYHBIC YNpPaBJIIEHYECKHWE DPEUICHWS NPH NOA00pE TI'e0I0TO-TeXHUIECKUX
MEpPOTIPUATHN U CO3/TaHUHM BAPHAHTOB Pa3pabOTKH.

102



AHAJIN3 COBPEMEHHBIX METOA0OB KOHTPOJIA KAYECTBA
MNPOAYKIIMN MAHIMHOCTPOUTEJIBHOTI'O ITPOU3BO/JCTBA

®EHIOK E.B (cmyoenm ep. AII-31)
Hayunwuii pyxogooumens — Akynosa E.M (cmapwuii npenodasameins)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AkTyanabHocTb. KauecTBO MNpPOAYKIMM OTHOCUTCS K YHCIY Ba)KHEHIIMX
MoKa3artejen JIEATEIbHOCTHU MAalIMHOCTPOUTENbHBIX MpeANPUITHIA "
XapaKTepU3yeT, B MEPBYIO OUYEPE]b, CTCIICHb YOBICTBOPECHUS MOTPEOHOCTH B HE
B COOTBETCTBUH C €€ NpeAHA3HAYCHUEM.

Henb padoThl — NpoaHAIM3UPOBATh COBPEMEHHBIE METOABI KOHTPOJISL KAUECTBA
MAalIMHOCTPOUTENbHON  MPOAYKIUH,  BBIIBUTH  HMX  IOJOXUTEJIbHbIE U
OTpULATENIbHBIE CTOPOHBI.

AHaJM3 MOJIy4YeHHBIX pe3yjbTaroB. OIEHKY YpPOBHS KayecTBa MPOIAYKIIUU
BO3MOJKHO MPOBOJNUTH PA3TMYHBIMA METOJAMU B 3aBUCUMOCTH OT €€ CJIOKHOCTH,
Ha3HA4eHUs] M KOJMYECTBAa IIOKa3aTesel, XapaKTEepHU3YIOILIHUX €€ KayecTBO:
UHCTPYMCHTAJIbHBIM, PACUYCTHBIM, OPraHOJIENTUYECKHUM, PETUCTPALUOHHBIN,
TPaJULMOHHBIN, 3KCIEPTHBIM, couuonoruyeckuil. Ilpu oleHKe TeXHUYecKOoro
YPOBHS ~ TPOAYKIIMA MOTYT OBITh  KCIOJBb30BaHbl AU depeHIHATbHBIN,
KOMILJIEKCHBIH, CMEIIaHHbIN, MHTErpaJIbHbI METOAbI OLIEHKH. B mocnennue rojipl B
CHCTEME OIICHMBAaHMUS KadyecTBa MPOAYKIMU BaXHEHUIYI0 pOJIb HUIPAIOT
CTaTUCTUYECKHE METO/Ibl aHAJIM3a KaU€CTBOM BbIITYCKAEMOUW MaIlIMHOCTPOUTEIbHOMN
npoaykiud. [Tol CTaTUCTHYECKUMH METOJaMH TTOHHMAIOT BEIOOPOYHBIE METOIHI,
OCHOBaHHbIE Ha INPUMEHEHUU TEOPUM BEPOATHOCTEH M MaTeMaTU4YEeCKOM
cratucTuku. OOBIYHO 1711 00pabOTKM M aHANIN3a NAHHBIX UCIIONB3YIOT HE OJWH, a
HECKOJIbKO CTAaTUCTHMYECKHUX METOJO0B, KOTOpPbIE B COBOKYIMHOCTH IO3BOJISIOT
MOJYYHTH O0Jiee TOCTOBEPHYIO HH(POPMALIMIO TIPU aHAJIHM3€ BBIIBICHHOTO pa3dpoca
JlaHHBIX. BecbMma T0JIE3HO B 3TOM CIlydae MCIOJIb30BaTh COBPEMEHHBIE
KOMIIBIOTEPHBIE TEXHOJIOTUH, MPUMEHEHHE KOTOPBIX I03BOJIAET CYIIECTBEHHO
HOBBICUTh 3(Q(EKTUBHOCTh PE3yJbTATOB O00pabOTKM M aHalKM3a MOJy4aeMoil
nHpopManuu. BaXHBIM TNPEUMYIIECTBOM CTAaTUCTHYECKUX METOJ0B MOXKHO
CYUTATh BO3MOXKHOCTh [0 OTPAaHMYECHHOMY 4YHCIYy HaOMIOJEHUN NPUHUMATD
000CHOBAaHHBIC PEIICHUS TIPH aHAJIM3€ U YIIPaBJICHUN KaueCTBOM MPOAYKIUH.

3akiaioyenue. OUEHKY YpOBHSI KaueCTBa MAIIMHOCTPOUTENLHOM MPOIYKIUH
MOXXHO NPOBOJUTH Pa3IWYHbIMM METOJaMHM B 3aBHCHMOCTH OT €€ CJOKHOCTH,
Ha3HA4yeHMs, KOJMYECTBA I[IOKa3zaresei, XapakTepu3yIOIIUX €€ KauecTBoO.
Cratuctuueckre MeTOoAbl CcleAyeT NpPUMEHATh B TeX Ccllyyasx, Korja B
OTPaHUYECHHOM 4YHCJIC HaONIONCHUA HEOOXOANMO OIPEIeNUTh (HaKTHIECKOE
3HAYCHHE YPOBHS KayecTBa BBIMYCKACMOW MPOIYKIUH, 0OOCHOBATh TEXHHUUYCCKHE
HOPMBI U JTOTIYCKH.
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OBECIIEYEHUE HAJJE2)KHOCTH PABOTBI NIOA3EMHOI'O
OBOPYJOBAHUA

®POJIOB B.B. (acnupaum, I'TTY um. I1.0. Cyxozo)
Hayunwuii pyxogooumenv — Hegzoposa A.B. (0.m.H., npogheccop)
Tomensckuil 2ocyoapemeentwiti mexnudeckuti ynusepcumem um. I1.0. Cyxoeo,
1. I'omens, Pecnybnuka Benapyco

AxkTtyaabHocTh. HacocHo-kommpeccopubie Tpyos! (HKT) npennaszunaueHs! s
W3BIICUCHUSI KUJIKOCTH U raza U3 CKBA)KMH, HATHETaHHs BObBI, CKATOTO BO3AyXa
(raza) u mPOM3BOJCTBA PA3IUYHBIX BUJOB paboT MO TEKYIIEMY U KaIUTaIbHOMY
PEMOHTY CKBaXHMH. VX CTOMMOCTHP MOXKET COCTaBIATH 75 % OT CTOMMOCTH
OCHOBHBIX (POHIOB JOOBIBAIOIIETO MPEANPHUATHSI. B CBA3WM C 3TUM 3amuTa BX OT
MPeXKIEBPEMEHHOTO paspymieHus mo npudnae kopposun HKT sBmsercs BeckMa
aKTyalbHOM 3amadedl mius oOecredeHWs HAICKHOCTH pabOTHl  ITOJ3EMHOTO
000pynoBaHUs HE()TIHBIX CKBAYKUH.

eas padoTsl — MPOAHATN3UPOBATH OCHOBHBIC CIIOCOOBI 3aIIUTH BHYTPEHHEH
noBepxHocTd HKT ¢ ncronp3oBanreM HHTHOUTOPOB KOPPO3UH.

Pesyabrarsl HCCJIeJOBaHHS. HKT paborator B YCIIOBUAX
CJIOXXHOHAMPSDKEHHOTO  COCTOSIHMSI TOJ  JEHCTBHEM COOCTBEHHOTO Beca W
BHYTpeHHero jaBiicHUs. OCHOBHBIMH (DaKTOpamH, BIIMSIONIMMH Ha CKOPOCTb
pactpocTpaHeHUs KOPPO3HMOHHBIX Pa3pyLIeHUH HACOCHO-KOMIPECCOPHBIX U
00CaHBIX TPYO, ABJSIFOTCS PEKHM JBHXKCHHS U3BJICKACMON M3 CKBaXKUHBI CPEJIbI,
croco0 J00bIYM, COCTaB M CBOMCTBA JOObIBaeMbIX HE()TH, ra3a, IJIACTOBOM BOJIBI U
WX COOTHOIICHWE B JIOOBIBAEMOHM WPONYKIHH, YPOBEHB JXHIKOCTH H COCTaB
Ta30BO3/YIIHOH cpebl B 3aTPyOHOM MPOCTPAHCTBE CKBAYKIHEI U JIp.

CaMmbiM 3¢ pexTHBHEIM crtocobom obecrieuenmst HagexxHocT HKT sBisiercs mx
W3TOTOBJICHHE W3 HEP)KaBEIOMIMX CTaliel WM amfoMHHHEBBIX cruaBoB (16T,
J16AT). Ognako gamie Bcero s HeTera3o100bI9u MPUMEHSIOTCSI HHTHOUTOPHI C
3amuTHEIM neiictBreM Oonee 90 %. Crenens 3anmutel HKT B peanbHBIX yCIOBHAX
JIOCTUTaeTcsa MoI00pOM JO03MPOBOK MHIHOMTOpa. OZHUM U3 YCIOBHUH YCIIEIIHOTO
MPUMEHEHUS HHTUOUTOPOB SIBJISIFOTCS YCIOBHs () OPMUPOBAHUS 3AIIUTHON TIIIEHKH.
Campble pacmpoCTpaHEeHHBIE CIIOCOOBI BBOJAa MHTHOMTOPOB: HEMPEPBHIBHBIA BBOJ
UHTHOUTOpPa B Cpely, mepuoandeckass oOpaboTka 00OpymOBaHUS pPACTBOPOM
WHTHOWTOpA; 3aKavyka uWHruOWTopa B IwiacT. [Ipum HempepwsBHOW 00paboTKe
UHTUOUTOP KOPPO3HWH IIOCTOSHHO 3aKadyuBaeTcs B cUCTeMy. IS cokpaiieHus
BPEMEHU O0pa30BaHUs 3aIIUTHON TUICHKH OOBIYHO IPOUCXOIUT 00paboTKa ¢
TOBEIIICHHOHN KOHIICHTPANUeH HHTHOUTOPA.

Takum oOpa3om, nmpuMeHEeHHE HHIHOMTOPOB Kopposuu uisi 3amutel HKT
MOKET 00€CIIeYUTh HI3KYI0 CKOPOCTh KOPPO3UH 000y IOBaHUS, a, CICIOBATEIHHO,
MO3BOJIMT YBEIUYUTH pecypc Oe3aBapHitHOW paboTel obopynoBanus. s storo
HE0OXOJJMMO YYUTHIBATH BHEIIHUE W BHYTPEHHHE (DAKTOPHI, BIUSAIONIHE HA paboTy
000pyI0BaHus, IPABUIIEHO BEIOMPATh JO3UPOBKY HHTHOUTOPOB M CIIOCO0 MX BBOJA.
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PASPABOTKA NPOI'PAMMHOI'O KOMIIJIEKCA C IOMOIIBIO
HMHUTAIIMUOHHOI'O MOAEJIUPOBAHUA AJ1sd OHEHKHA
IHAPAMETPOB POXIAEHUA TAKEJBIX KAJIMBPOBOYHBIX
BO30HOB HA LHC

®POJIOBA E.B. (nacucmpaum, ep. MAI'40-1)
Hayunwuii pykogooumenv —Cepenkosa U.A. (k. ¢p.-m. H.)
Tomenvckuii 2ocyoapcmeennviii mexuuyeckui ynusepcumem umenu I1. O. Cyxoeo,
2. F'omens, Pecnybnuxa Benapyco

AKTYaJIBHOCTb: B CUITy BEPOSITHOCTHOM IPHUPO/IBI IPOLIECCOB B3aUMOACHCTBUS
9JIEMEHTAPHBIX YaCTHL, WMHTAIMOHHOE MOJEIMPOBAaHHUE SBISIETCS OJHHUM U3
TJIaBHBIX HHCTPYMEHTOB JUI MOJCIHPOBAHMSA pPE3yJbTaTOB HACTOAMNX U
IUITAaHAPYEMBIX 3KCIEPUMEHTOB B (DHM3HKE 3JIEMEHTAPHBIX YACTHUI] M BBICOKHX
sHepruil. B HacTosmee BpeMms, HWMHTALMMOHHOE MOJAEIHMPOBAHUE IIHUPOKO
MPUMEHSETCS VI MOICIUPOBAHUS (DOHOBBIX M CUTHAJIBHBIX COOBITHH, a TAKXKE IS
MOJICITUPOBAHUA dPPEKTOB «HOBOW» (DHUZHKH.

Ienp — orieHKa MapaMeTpOB POKACHUS TSIKEIBIX KAINOPOBOUYHBIX 0030HOB
Ha Bonbimom agponHOM Koiaknepe, nmpoepka CranmapTHoit moaenu (CM)
9JIEMEHTAPHBIX YaCTHII, a Takke MOUCK dP(HeKToB «HOBOI» (uzuku. TouHble
M3MEpEeHUs] MacChl U JAPYTUX IapaMeTpOB IMO3BOJISAIOT HPOBEPUTH HACKOJIBKO
xopomo mpenackazanuss CM COOTBETCTBYIOT HaONIOJICGHHMAM, a TaKKe MOTYT
UCIIOJIb30BAThCA JUIsl TOMCKAa HOBBIX (U3WYECKUX SIBJICHHH, KOTOpBHIE HeE
onmcsiBatoTcss CM.

OneHka mapaMeTpoB HAYMHAETCS C BBIACICHUS COOBITHH, B KOTOPBIX
MPOUCXOIUT PE30HAHCHOE POKACHHE KaJInOPOBOYHBIX 0O030HOB OT (POHOBBIX
coObITHH. 1)1 OLIEHKH MapaMeTpoB pOKICHHS O030HOB, TAKUX KaK UX Macca u
UMITYJIbC, HMCCIEAOBATENN H3MEPSIOT KMHEMAaTHYeCKHe MapaMeTpsl 4YacTHIl,
MOJTyYEHHBIX IPH pacnane 0030HOB.

Jnsa  cpaBHEHHS OSKCIEPHMEHTANbHBIX JAaHHBIX C TPEeACKA3aHUIMH
CraHzapTHOW  MoOJedM  CWIBHBIX,  OJJEKTPOMarHUTHBIX M Cia0bIX
B3aMMO/ICHCTBUI 3JIEMEHTAPHBIX YaCTHII, UCCIEOBATENIN UCIOIB3YIOT MOHTE
Kapno (mMuTanmoHHoe) MOJeIMPOBAHIE C IOMOIIBI0O TEHEPATOPOB, HATIPUMED,
PYTHIA, SHERPA, HERWIG. B asrom Merojne TeHEpPHPYIOTCS JaHHBIE,
KOTOpbIE MMHUTHUPYIOT COOBITHSI POXICHHS KAJTHOPOBOYHBIX OO30HOB U UX
HOCHeAYIONIUI pacraj] B Hapbl 4acTHULI.

HccnenoBateny aHAIM3UPYIOT Pe3yIbTaThl MOJSIUPOBAHMS, CPaBHUBAs UX
C peallbHBIMHM 3KCIEPUMEHTAIbHBIMH JTAHHBIMH M M3BJIEKalOT MH()OpMAIHIO O
(u3HyecKHuX Iporeccax U napameTpax.

3akaouenne. B pesynbraTe NPOBEAEHHBIX HCCIENOBaHUN pa3paboTaH
NPOTPaMMHBIA  KOMIUIEKC JUIS HMMHUTALOHHOTO MOJEIMPOBAHUS MPOLECCOB
POXKICHUSI  TSOKENBIX  KaJUOPOBOYHBIX ~ OO30HOB B MPOTOH-IPOTOHHBIX
CTOJIKHOBEHHSIX Ha BOJIbIIIOM aJpOHHOM KoJUTaiiiepe U MOIy4eHbl OrpaHUYCHUs
Ha MapaMeTpbl JaHHBIX MOJICIICH.
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MHNPOEKTUPOBAHHUE FHIIEABJIH‘{ECKOI?'I CUCTEMbI
ATPETI'ATA TIOABEMHOTI'O AII-90

XPAITYUKASA KO.A. (cmyoenmxka ep. [A-51)
Hayunuwuii pyxosooumenv — Anopeesey FO. A. (cmapwuii npenodasameins)
Tomensckuil 2ocyoapcmeennviti mexnuyeckutl ynusepcumem um. I1. O. Cyxozo,
2. 'omenw, Pecnyonuxa Berapyco

AxtyaiabHocTb. Arperat AIl-90 paspabatpiBaeTcs Kak MoOMIbHash OypoBas
yCTaHOBKa Uil PEMOHTAa HE(QTAHBIX CKBRXUH W COOTBETCTBEHHO TpeOyercs
3alpOCKTUPOBATh  MOBBIICHHYIO  TIpy30HOAbEMHOCTb.  JlaHHas  pas3paboTka
BOCTpeOOBaHa B HacTosiee BpeMsl JUId NPUMEHEHHS Ha CKBA)XWHAaX B
«benopycHed1h». lcmonp3oBaHne arperata IMOJBEMHOTO B PEMOHTE CKBaKUH
MO3BOJISICT 3HAYUTENFHO YIPOCTUTh M YCKOPUTH TPOIECC MOABEMa M OIMYCKaHHS
00OpyIOBaHUS M MaTepHajIoOB BHYTPh CKBaKHHEL. briaromaps pa3iudHBIM THIIAM U
KOH(MUTYpaIHsIM arperaTroB MOXKHO BHIOpaTh HamOOJee MOIXOJSIIYI0 MOACTH IS
KOHKPETHOH 3a1aqu.

eab padoThl — IPOCKTHPOBAHKE THAPOCUCTEMEI, (POPCHPOBAHHOM IO JaBIICHHUIO,
JUISL TIOBBIIICHUS TPY30I0IbEMHOCTH arperaTa MoAbeMHOTO C BBINOJIHEHUEM YCIIOBHI
MPOYHOCTH KOHCTPYKIIMH ¥ O€3 yBEeJIMUSHUsI radapUTHBIX Pa3MEpOB.

AHaJIU3 TOJIYYeHHBIX Ppe3yJbTaToB. B 1r000M TIuapaBiIMueckoM armapare
OJTHOH M3 BAXKHCHIIIMX JICTAJIeH SBJISCTCS HACOC U ero paboTocrnocoOHocTs [1]. Baxna
HE TOJBKO €r0 NMPOU3BOJUTEIBFHOCTh, HO U HAJIe)KHOCTh. DTH KauecTBa COUETAIOT B
ceOe HAcOCHI IIecTepeHdYaThle, OCHOBHOH 3amadell KOTOPBIX SBIAETCA HAarHETaHHE
pabodeli KUAKOCTH, MPAKTHICCKU JIFO00H BA3KOCTH. YCTaHOBIICHO, YTO HamOoiee
aKTyallbHBIM BapHaHTOM siBisieTcst MonepHm3amus All-90 ¢ pacmmpeHHBIM
(YHKIIMOHATBPHEIM ~ MMOTEHIHMAIIOM TMPU  yYCOBEPIICHCTBOBAHWU  KOHCTPYKIIMH
00BEMHOTO THAPONPHUBOAA U yBEIHUICHUS Tpy3omoabéMHocTd 10 90 ToHH. Takoe
VBEIIMYCHAE TPY30MOABEMHOCTH BO3MOXKHO TIPOM3BECTH 3a CYET  3aMEHBI
mecrepéHHoro Hacoca HIII-16 na mectepénnbiii Hacoc HII-32. Ilo pacueram
MOKa3aHO, YTO CEUCHUE U JUTMHA HATIOPHOM T'MAPOIMHIH, Yepe3 KOTOPYIO IepeIaeTcst
KHHETHYEeCKas JHeprusi pabodeil JKUAKOCTH HCIONHUTENBHBIM MEXaHU3MaM,
obecrieunBaeT CKOPOCTh paboueil KUAKOCTH OKojo S5 m/c. IloTeps AaBieHus B
HATIOPHOU THApOIMHUU He mpeBbimaeT 0,6 M, a 3JeMeHThl HAOPHOUW THIPOJIUHUN
Oynyt obGecrieunBath ckopocts u3MmeHeHus (100-350) MIla/c npu yBemmueHUH
nasnenusi, 1 1000 MIla/c npu yMeHbIICHHN.

3akarouenne. TakuMm 00pa3oM, YCOBEpIIEHCTBOBAaHHE T'MIPABINYECKOMN
CHCTEMBI arperara HoAbEMHOTO ISl OypeHnsl M pEMOHTa CKBayKHH 3a CUET 3aMEHbI
LIECTEPEHHOI0 Hacoca MO3BOJIET co3jaBaTh AaBieHue 32 Mlla u yBenuuurthb
rpy30M0IbEMHOCTD arperara HogbeMHoro 10 90 ToHH.

Jlureparypa.

1. PetrishinG.V. Method of providing wear-resistance of the blades of paddle
mixers / GV Petrishin, VM Bystrenkov, VI Odarchenko - Litiyo i Metallurgiya,
2019. p. 32-34.
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WCCJIEJOBAHUE ®EPPOPE3OHAHCHBIX ABJIEHUI
HA TIOJCTAHIIASAX

XYMMAEBA 0.X. (Tocyoapcmeennbiil sHepeemuiecKuti UHCIMunym
Typxmenucmana)
Hayunwvui pyxosooumens: /[. Hypmyxammeoos
Tocyoapcmeennuiii snepeemuyeckuil uncmumym Typkumenucmana,
2. Mapuwi, Typkmenucman

Deppope3oHaHC — OMAcHOE ABJICHHE, KOTOPOE MOXKET NPUBOAUTh K CEPhE3HBIM
aBapusM. [lo3ToMy HY)XHO MHCHOJB30BaTh BCE BO3MOXKHBIE METOABI MO €ro
NPEJOTBPAIICHUIO M IOJABIECHUIO, KaK Ha CTaAuM IPOEKTUPOBAaHHUS Tak U B
HpoIecCce dKCILTyaTaluu.

Deppope30HaHCHBIE SABIECHHS BO3HUKAIOT B 3JIEKTPUUECKUX LETAX COAEPKAIIUX
HEIIMHEWHYI0 MHIYKTUBHOCTh M €MKOCTb. Ha MOICTaHIUAX HpU ONEPATUBHBIX
MEPEKIIOUYEHUAX MOTYT 00pa30oBaThCsl Pa3IWYHBIC IIOCIEAOBATCIBHBIC  HIIH
NOCE0BATENbHO-IApaJIEIbHBIE CXEMBI COEIHEHUS MHAYKTUBHOCTH
TpaHcdopMaTopa HaNpsHKEHHUS ¢ EMKOCTBIO IIMH M KOHAEGHCATOPOB, ITYHTHPYIOIINX
KOHTaKTHBIE pa3phIBBI BEIKITIOUaTeNeil. [Ipu onpeneneHHOM coueTaHUU apaMeTpoB
UHAYKTUBHBIX M EMKOCTHBIX JJIEMEHTOB B IIEMM MOXET BO3HUKHYTh
(deppope3oHaHC, 3TO BBI3BIBAET CKAYKM HANPSHKEHUs] U TOKa B OOMOTKE
TpaHcopmaropa HANpsDKEHUS, 4YTO MOXET IIPHUBECTH K TOBPEKICHHUIO
TpaHcopmaropa HamnpsDKeHHsT W 00OpyJOBaHMS W TOACTaHLMA. B r1ulane
KOHKPETHBIX JCHCTBHIA TO TNPEAOTBPAICHHI0 W TOoJaBleHHIo (eppope3oHaHnca
MOJKHO IIPUBECTH:

- BBIOOp CXEM 3JIEKTPHYECKHX COCIMHEHHMH pacIpeAeInTEIbHBIX yCTPOWUCTB
150-500 kB, B KOTOpBIX BO3HUKHOBEHHE (eppOpPE30HAHCA C IICKTPOMArHUTHBIMU
TpaHcopMaTopaMu HANPSDKEHNST HCKITIOUEHO;

- CHSITUE EMKOCTHBIX JI€NUTENECH HAapsHKEHUs ¢ BO3AYLIHBIX BbIKItouareneit 110
KB, 11151 OCTanbHBIX — 10 COMNIACOBAHUIO C 3aBOAOM-H3rOTOBUTEIIEM;

- YBEJIHYEHHE EMKOCTH CHCTEMBI IINH;

- W3MEHEHHE MOPSIKa BEACHHUS ONEePATUBHBIX MEPEKIIOYCHNH;

- IpUMEHEHHEe eMKOCTHBIX TpaHc(opmaTopos HanpsbkeHus H/IE;

- IpPUMEHEHHE YCTPOMCTB, (PUKCHPYIOIMX BO3HUKHOBEHHE (heppope3oHaHca U
OCYIIECTBIISIOMINX €ro IMOJaBICHHE M BBIBOJ TpaHC(GOpMAaTopa HANPsHKEHUS U3
(eppope3oHaHnca.

CymecTByloT  “aHTH(eppope3oHaHCHBIE”  3JIEKTPOMAarHUTHBIE TpaHC(Op-
MaTOpbl  HAaNpsDKEHUs, KOTOpble  HE  JOJDKHBI  SBISATbCA  IPUYHMHOU
(eppope3oHaHCHBIX SBJICHUH, a B Cilydyae BO3HHKHOBEHHUS HX JAeMII(QHpOBATh.
AHTH(hEppOpe30HaHCHBIM SBISIETCST “TpaHc(opMaTop, YCTOWYMBO pPabOTAIOMINI
IpU HAINYUU B CeTH (eppope3oHaHCHBIX sBieHHi . llenecooOpa3Ho yka3aTb B
HOPMATHUBHBIX JOKYMEHTaX, 4YTO aHTHU(QEPPOPE3OHAHCHBIA TpaHChOpMATOp HE
JOJDKEH BBI3BIBaTh  (Deppope3oHaHC W CMEIIEHHE HEWTpaldw 3a Ipeaestsl
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YCTAaHOBJICHHBIC HOPMaMU M JOJDKEH BO BCCX JJIUTCIBHO BO3MOXKHBIX PCKHUMaAX
COXpPaHATH CBOM METPOJIOTHIECKUE XaPAKTEPUCTUKN B YCTAHOBJICHHBIX IIPEACTIaX.
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AHAJIN3 TIPUMEHEHUSA U UCITIOJIB30BAHUA
AJUJTATABHBIX TEXHOJIOT U

ObIBYJABCKWAMN H.H (cmyoenm, zp. AII-31)
Hayunuuii pyxogooumenv — Axynosa E. M. (cm. npenodasameins)
Tomensvckuii cocyoapcmeennviii mexnuueckuti ynusepcumem umeru I11.0. Cyxoeo,
2. F'omenw, Pecnybnuka Benapyco

AKTyallbHOCTBh: HMHHOBAallUOHHBIE TEXHOJIOTUU aJAMTUBHOIO IPOU3BOICTBA
SBIISIIOTCSI HOBBIM MMPOBBIM TpeHAOM. CuMraeTcd, 4YTO OHM BMeECTE€ C
HAaHOIJIEKTPOHUKOH,  onTomH(pOpMaTHKod,  QoToHMKOH,  OmoO-, CALS-
TEXHOJIOTHSIMH, CHCTEMaMU HMCKYCCTBEHHOI'O HHTENJIEKTa U Jp., COCTaBAT SIPO
IIECTOTO  TEXHOJOTMYECKOro  YKJIaaa, ompedensr Oynaymee HaykKd U
MPOMBIIIJICHHOCTH.

Ieap paGoThl — MNpOAHAIM3UPOBATH IPHMEHEHHE U  HCIIOJIb30BaHUC
AJJIMTUBHBIX TEXHOJIOTHH, KOTOpBIE SIBIAIOTCS OCHOBOH TEXHOJIOTHYECKOM
6€301acHOCTH M HE3aBUCHMOCTH CTPAHBI.

AHATH3 TOJYYEeHHBIX Pe3yJabTaToB. AIIUTHBHBIC TexHoiormn (AM —
Additive Manufacturing, AF - Additive Fabrication) mnpeacraBmsaioT co6oii
TEXHOJIOTMM IIOCIOWHOIO CHUHTE3a, WIM IIOCIOHMHOIO BBIPAILMBAHUSA W3JACIUU IO
udposoit 3D-momem.

B ornuune oT TpagULMOHHBIX TEXHOJIOTMHM U3IOTOBJICHUS JI€TAJICl PE3aHUEM,
KOTJa yhanseTcd 3apaHee pacCUMTAaHHBIA MPUITYCK, NMPHU HCIOIB30BaHHU AM-
TEXHOJIOTHH MaTepHuan J00aBigeTCs CIOH 3a ClIoeM A0 IIOJIyYeHHs T'OTOBOTO
mpenus. [lpn oOpabGoTke 1O TPaAMIIMOHHBIM TEXHOJOTHMSAM PE3aHUsl OTXOMBI
MaTepHuana B CTPYKKy MOryT cocTaBisTh cBeimie 70%. B CIIA B Hee yxoaut 15
MITH. T MeTaJula Ha cyMMmy cBbite $15 murpa. B ron. 1o Apyrum oLeHKaM B CTPYKKY
yxomut 20% nepepabaTsiBaeMOro MeTaiIa, 9To coctaBisieT 10% MpoMBIIIIEHHBIX
pacxonoB. AM-TEXHOJIOTHH B IIIAHE PECYpcOCOEpeReHHs MPEACTaBIsAIOT coOon
U/lealIbHOE PEBOJIONMOHHOE PElIeHHEe, TaK KaK IIOTepH MaTepHhajia IMPakTHYecKH
PaBHBI HYJIIO.

AM-TexXHOJIOTUN HaXOJAT NPUMEHEHHE B aBTOMOOMIBHON U a3pOKOCMHUYECKON
MPOMBIIIJICHHOCTH, DJIEKTPO’HEPTeTHKEe, B TOM YHCIE BETPOIHEPTETHKE,
OMOTEXHOJIOTHAX, UIIIEBOI IPOMBIIIJICHHOCTH, IPOTE3UPOBAHIH, CTOMATOJIOTHH, B
MEIWIIMTHCKON [HarHOCTHKE, TAJCOHTOJIOTHH, AapXHUTEKType M CTPOUTEIIHCTBE,
reonH(GOPMaIMOHHBIX _CHCTEMaX, He(Tera3oBoil NPOMBIIIIEHHOCTH, MOPCKOM
TpaHCIIopTe, 000POHHO-TTPOMBIIUIEHHOM KOMIUIEKCE U T.JI.. YUeHbIe paboTaloT Hal
npo0OIIeMoil TpeXMepHOH IeyaTH BHYTPEHHUX OPraHOB YEIOBEKa M TKaHEH.

3akaouenne. AM-TeXHOJIOTHN 00yCIOBIIIM PEBOJIIOIMIO B cepe BHICOKHX U
HAayKOEMKHX TEXHOJOTMH. VYXOA OT TpaJULMOHHBIX TEXHOJIOTMH 3a CueT
UCIIOJIB30BaHUsI MMOCIOMHOIO CHHTE3a MO3BOJIMI PAJUKAIBHO COKPATUTh BpeMs Ha
TEXHOJIOTHYECKYIO MTOTOTOBKY IIPOHU3BOACTBAa HOBOM WHHOBAI[MOHHOH MPOIYKIIHH.
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9KOHOMMUSA DHEPTHUU 3A CHET HCITOJIb30OBAHUSA
BO30OBHOBJISIEMBIX HCTOYHUKOB SHEPI'MA

YAPBIEB K. (cmyoenm 5-o2o kypca, I'ocydapcmeenHulii sHepeemuyeckuii
uncmumym Typxmenucmana )
Hayunwvui pyxosooumens: lupnuesa O.C.
Tocyoapcmeennutii snepeemuyeckuti uncmumym Typkmenucmana 2.Mapoi

B TepMOOMHAMHUECKUX COJNHEYHBIX JJNEKTPOCTAHLUAX HCIOIB3YIOTCA
TEIJIOOOMEHHBIE 3JIEMEHTBI CO CBETOIOIJIONIAIONIMM MOKpbITHEM. OH MOXeT
noriouars A0 97% CONHEYHOro cBeTa. DTH AJIEMEHTHI MOTYT HarpeBatbest A0 2000
C u Oozee paxe HpH MOMOLIM OOBIYHOIO CONHEYHOro cBera. C MX IOMOIIBIO B
OOBIYHBIX IAPOBBIX KOTJIAX BOZAA MPeoOpa3yercst B map, YTO MO3BOJSIET MOIYYHUThH
3¢ GeKTUBHBIN TepMOTUHAMUYCCKUN (IIUKIOBBIA) MUK B mapoBoi Typomue. KII[
coHeuHOH maporypounHO# yctaHoBku IITK moxer mocturate 20%. Ha ocHoBe
aToro 3ddekra ObUT pa3padoTaH MPOEKT COJHEUHOH dneKTpocTanuu. Ero ncrounnk
SHEPTrUM HAIMOJHEH BOJSIHBIM IIapoM. BHEMmHSAM YacTh IMIMHApPA NPOIYCKaeT
COJIHEUHBIE JIyYd, a BHYTPEHHSAA IIOKPBITA CBETOIOTJIOIAIOIINM ITOKPBITHEM,
MO3BOJISIOIIMM HarpeBath uuHap 10 150-1800 °C. YinosneHHslit map OyneT UMeTh
temmnepatypy 130-1500 °C u naBienue, paBHoe arMocdepHomy. [lap npousBonurcs
MyTEM BIPBICKA BOJBI B IIMIMHJP C MEPETPETHIM APOM.

[Map B uunmmHApe nepexavyuBaeTcs 0 rTHOKOMY MapoBOMY TPyOOIpOBOIY B
NapoByl0 TypOuMHY W mpeoOpasyeTcs B BOAY B KOHJCHCATOpE Ha BBIXOAE M3
TypObunsl. M3 Hero Boja mojaeTcss B IUIMHIAP C TOMOIIbI0 Hacoca. Takas
3JIEKTPOCTAHIMS MOXKET PadOTaTh HOYBIO 33 CUET HAKOIJICHHOTO 3a JIeHb napa. B
TEUeHHE JTHS MOIITHOCTh TypOOTreHepaTopa MOXHO PETyJIMPOBATh B COOTBETCTBUH C
MOTPEOHOCTSIMH.

OcHoBHast mpobnemMa — croco® pa3MeIleHHs COJHEYHBIX IIaHened Ha
NEKTPOCTaHIMAX. Takue 3MeKTPOCTaHIIMN MOTYT PacIioylaraTbesi Ha CyIlle, Ha Mope
WK B ropax. Y Kaxjaoro OM3Heca eCTh CBOW IUIIOCHI 1 MHHYCHI. 3/1€Ch NPHUAETCS
YUNTBIBaTh JUIMHY IApOIPOBOIA, PACHOJOXKEHHE TypOoreHeparopa M TO, HYTO
[ITMHPEI HE MEIIAIOT IBMKEHUIO CaMOJIeTa.

Ectp u apyrue crocoObl ynaBIMBaHHUS COJTHEYHOI PHEPTHH, M €CIU BCE
npoOJeMbl yaacTcs peUIuTh, CHOPOC Ha TakKyl MPOAYKIHMIO MOXET CTaTh
MPaKTHYEeCKH Oe3rpaHWYHBIM. biaromaps HOBBIM pa3paboTKaM MOXHO Oyzer
o0ecreunTs SHEpruel JajlbHUe PacCTOSHUS, CHU3UTh PAacX0]l TOIUINBA B KPYITHBIX
ropoiax, 3alUTUTh OKPY’KAIOILYI0 CPEY OT YPE3MEPHOTO 3arpsi3HEHNUS BHIOpOCaMu
BPEJHBIX BEIIECTB
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3®P®EKTUBHOCTH JIEKTPOI UIPABJTUYECKOM I TAMIIOBKA
METAJIJIMYECKUAX JTETAJIENA

YEPEJAHUK A.IL. (cmyoenm, ep. TM-41)
Hayunwvui pyxogooumens — L{apenxo U.B. (k.m.H., Ooyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyaJbHOCTh. B YCIIOBHSX OBICTPOTrO pa3BUTHUS MAIIUHOCTPOUTEIHLHOM
OTPAaclii U TOBBIMICHHOTO CIPOCa Ha KAYECTBEHHBIE W MPOYHBIC METAITHYCCKUE
U3/IeNnsl, TPUMEHEHHE HOBBIX MEPEIOBBIX TEXHOJIOTHI CTAHOBUTCSI HEOOXOJMMBIM.
DNEKTPOTUIPABIUYCCKAS MITAMIIOBKA SIBJIISICTCS OJHMM H©3 TaKUX METOJIOB,
00BemUHSIOMUM 3P PEKTHBHOCTh OO0pabOOTKH, TOYHOCTH M 3KOHOMHUYHOCTH
MPOU3BOJICTBA.

Hean padoTHI. Hccnenosats u OIICHUTh 3 PeKTUBHOCTH
3JIEKTPOTHIPABIMYCCKON INITAMIIOBKA Ha TMpHMepe 00padOTKH METAUTMYeCKHUX
JieTaleil, onpeaeuTh 0COOCHHOCTH M MPEUMYIIECTBA JAHHOTO METO/Ia B CPABHEHHUU
C TPAJMIIHOHHBIMH.

AHAJW3 MOJYYeHHBIX pe3yJabTaToB. B pesynbrare NpOBEICHHOIO aHAIN3a
YCTAHOBIICHO, YTO 9JEKTPOTHAPABIMYECKAs [ITAMIIOBKA O0JaJaeT psaoM
NPEUMYIIECTB: MOBBIMICHHAs TOYHOCTh OOpabOTKM, yBENMYEHHAs CKOPOCTh
MPOU3BOJICTBA, SKOHOMHUS 3HepropecypcoB. OIHUM K3 OCHOBHBIX MPEHMYIICCTB
3MEKTPOTHIPABIMYCCKON IITAMIIOBKHU SABJISICTCS BBICOKAsI TOYHOCTH (POPMUPOBAHHS
neraneit. Ilpecc obecneunBaeT paBHOMEPHOE paclpe/efieHHe CUIbI 110 BCel
MOBEPXHOCTH  JCTajM, YTO IMO3BOJIAET IOJYYHUTh  BBICOKOE  KAdeCTBO
OKOHYATEJIbHOTO M3EeNUsA. ITO OCOOCHHO Ba)KHO IMPH HU3TOTOBIICHUH JETAJCH C
MalbIMH TOJIIUHAMH M CIOXHBIMH TeOMeTpHueckuMu Gdopmamu. Jpyrum
NPEUMYIIECTBOM 3JIEKTPOTHIPABINYECKON IITAMIIOBKH SIBJISETCS BO3MOXHOCTH
PETyJIUPOBKHU CUITBI M CKOPOCTH HAHECEHHUSI 3TOH CHJIbI HAa MaTeprall. ITO MO3BOJIIET
MOJIYYHTh Pa3IMYHbBIC TUIIBI JETAJICH C Pa3HBIMH CBOWCTBAMHU M XaPAKTEPUCTUKAMH.
Hanpumep, MOKHO KOHTPOJIMPOBAaTh YPOBEHb M PaBHOMEPHOCTH JIe(OpMarMu
MaTepHaja, YToO BIMSET Ha €ro MPOYHOCTh M YCTOWYHUBOCTH K Harpyskam. Kpome
TOrO,  JJCKTPOTHAPABIMYECKAs  IITAMIIOBKA  O0ECICYMBACT  BO3MOXKHOCTh
NPOrpaMMHUPOBAHUSI ¥ aBTOMATU3AIMK HPOIECCa, YTO YIIPOIIAET U YCKOPSIET €ro
BBITIOJIHEHHE, & TAKIKE MO3BOJISICT CHU3UTHh BEPOSITHOCTH OMIKOOK. J{Jist JOCTHKEHUS
MaKCHUMaJIbHOIO pe3yjbTaTta TPeOyeTCs NpaBUIIbHAS HACTPOWKA W YIIPaBICHHE
CUCTEMOM, a TaK)Ke COOIIIOJICHHE OIPEICIICHHBIX TEXHOJIOTHYCSCKHIX TapaMeTpOB.

3akmoueHne. DICKTPOTHAPABINICCKAS IITAMIIOBKH SBISICTCS MIEPCIIEKTUBHBIM
METOJIOM 00pabOTKH, 00ECTIeUNBAIONIUM BBICOKYI0 TOYHOCTh W SKOHOMHYHOCTH
npousBoacTBa. OHAa UMEET PsI MPEUMYIIECTB [0 CPABHEHUIO C TPATHUIIMOHHBIMH
TEXHOJIOTHSIMH W MOXXET YCIEUIHO TPUMEHATBCS B Pa3JIMYHBIX OTPACIIAX
OPOMBIIIICHHOCTH JUI1  CO3/JaHUS KAa4YeCTBCHHBIX M IPOYHBIX  W3JCIHUIL.
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AHAJIN3 NIPEUMYIIECTB JIASEPHOI PE3KH METAJLJIOB

YYBAHOB A.H. (cmyoeum epynna TM-41)
Hayunwui pyxosooumens — L{apenxo U.B. (x.m.H. ooyenm)
Tomensckuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Benapyco

AKTyanabHocTb. Ha cerogusinuii 1eHp na3zepHast TEXHOJIOTHUS SBJISIETCS] OAHON
U3 CaMbIX MHHOBAIIMOHHBIX U 3(P(PEKTUBHBIX METOJOB OOPaOOTKH MAaTEPHAIIOB,
0co0eHHO B 00OnacTu MeTaiioo0paboTku. JlazepHas pe3ka METaIOB MO3BOJISCT
CO3/1aBaTh CJIOKHBIC M TOYHBIC KOHTYpBI, OOCCIICUMBAas BBICOKYIO CKOPOCTh U
KaueCTBO PE3KH.

Henp paGorpl. OULEHUTH MNEPCHEKTUBY TEXHOJIOTMUYECKUX BO3MOXKHOCTEM
Ja3epHOU pe3ku MeTairioB. [IpoaHann3upoBaTh €€ JOCTOMHCTBA MO CPABHEHUIO C
aNbTePHATHBHBIMY BUIaMU 00PaOOTKH.

AHAJTW3 MOJYy4YeHHBIX pPe3yJbTaToB. JlazepHas pe3ka METaUIOB OCHOBaHA Ha
HCIIOJIb30BaHIH BEICOKOIHEPTETUIESCKOTO JIa3epHOTO JIyda JJIs pa3pyIieHus CBA3er
MEXIy aroMamMd B MeTtamte. JlasepHbIit syd, oOnamaromuii  BBICOKOM
KOHIIEHTpaIlMe SHEPTruH, HAIIPABJIAETCS Ha TOBEPXHOCTh METaJlIa, UTO MPUBOJIUT K
€ro HArpeBaHUIO W IUIaBiICHHIO. [Ipw 3TOM Marepuan MOXXET OBITh yIaJieH C
MOMOIIBIO Ta30BOT'0 TOTOKA WJIM B3PBIBHOU CHJIBI.

JlazepHast pe3ka MeETalJIOB HMEET P NPEUMYIIECTB MO CPaBHEHHUIO C
TPaIUIIMOHHBIMUA METOaMHU 00pabOTKH MeTaslIa:

- Bricokass TOYHOCTh M Ka4e€CTBO PE3KH: JIa3ePHBIH JIyd MO3BOJISET CO3/aBaTh
OUYCHb TOHKHE M CIIOKHBIE KOHTYPHI, 00eCIIeYrBast BRICOKYIO TOYHOCTh M Ka4eCTBO
PE3KH.

- BricTpas ckopocTh pes3ku: Na3zepHas pe3ka METaluIOB ITO3BOJSCT JAOCTHYB
BBICOKOW CKOPOCTH pPE3KH Oyaromaps BBICOKOH 3HEPTHH JIa3epHOTO Jy4a. ITO
MO3BOJISIET COKPATHUTH BpeMs 00paOOTKH U IOBBICUTH MIPOU3BOAUTEIEHOCTE.

- MunuManbHbIe AedopMaIiy: JIA3ePHBIA JIyd O0JNIagaeT MajbIM TEILUIOBBIM
BO3JICHICTBHEM Ha MaTe€pUall, YTO MO3BOJSIET MHHUMU3HPOBATH AeQopMaIuu |
WCKa)XEHUS TIPU PE3Ke.

- PacmmpenHbie BO3MOXKHOCTH PE3KH: Jla3epHas pe3ka METauIOB IMO3BOJISIET
0o0pabaTbiBaTh MIMPOKUH CIEKTp MATEPUAIOB, BKIIOYas CTajlb, AalOMUHUH,
HEP)KaBEIOIIYI0 CTalb, THTaH W JAPYrde CIDIaBbl. OTO JeJIaeT 3TOT METOJ
YHUBEpPCAJIbHBIM U IPUMEHUMBIM B PA3JIMYHBIX OTPACIISIX HPOMBIIIIEHHOCTH.

3akmouenune. JlazepHas pe3ka MeTawIOB sBIseTCS 3()(HEKTUBHBIM U TOYHBIM
METOAOM 00pabOTKM MeTaila, KOTOpPBIA Halled M[IMPOKOe MPUMCHCHHE B
Pa3IMYHBIX OTPACHAX MPOMBIIUIEHHOCTU. Ee nmpenMyiecTBa BKIIOYAIOT BHICOKYIO
TOYHOCTh M KA4eCTBO pPE3KH, OBICTPYIO CKOPOCTH OOpabOTKH, MUHUMAaJIbHBIC
nepopManMid M paCIIUPEHHBIC BO3MOXKHOCTH pe3KkH. brmaromaps 3THM
MpeuMyIIecTBaM, Jia3epHas pe3ka METauIOB TPOJOJDKAET pa3BUBATHCH H
CTaHOBHTHCS BCe 00JIee MOIMyIIPHON TEXHOJIOTHEH B METAIIII000padoTKe.
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OBPA3OBAHUE CEBECTOUMOCTH U3I'OTOBJIEHUA U3AEJINA
B MAIHIMHOCTPOEHUH

YYHOPBIT'UH A.C. (cmydenm, ep. AII-41)
Hayunuwuii pyxogooumens — Mypawxko B.C. (cm. npenodasameins)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYyaJbHOCTh JIOKJIQJIa Bs3aHA C OKOHOMHYECKOH 3(QEeKTHBHOCTHIO
npousBoicTBa. CebecTOMMOCTh U3/IeNusl BKIIIOYAET BCE 3aTPaThl, CBSI3aHHBIE C €ro
W3TOTOBJICHHWEM, BKJIOYash Marepuajibl, TpyHd, OHEPrHI0, aMOPTH3ALHIO
obopynoBaHus U Jpyrue pacxoabl. CHIKEHHE CeO0ECTOMMOCTH H3JENUsl MOXKET
NPUBECTH K YBENWYCHUIO MPUOBUIM NPEANpPUSATHS M yIYYLOICHHIO €ro
KOHKYPEHTOCIOCOOHOCTH Ha pbIHKE. s 3TOoro HeoOXOIMMO aHaJIN3UpPOBATH
3aTpaThl Ha TPOM3BOJCTBO M MCKaTh IyTH WX ONTHMHU3anuu. Hanmpumep, MOKHO
UCIIONb30BaTh Oojee JICHIEBBIE MAaTEpHANbl, ABTOMATH3MPOBATh IPOILIECCHI,
COKpaIlaTh MOTEPH SHEPTUH U T.J.

Iear padoThl — OLECHKA 3KOHOMHYECKOW 3((EKTHBHOCTH INPOU3BOACTBA:
CebecToMMOCTh SIBJSIETCSL  KIIIOUEBBIM IIOKa3aTeseM, KOTOPBIH OTpakaeT BCe
3aTpaThl Ha MMPOM3BOJACTBO M3ZAEIHs. 3HAHHWE CEOECTOMMOCTH MO3BOJISIET OLICHHUTH
pPEHTa0eNbHOCT  NPOM3BOJACTBA,  ONPEACIUTh  YpPOBEHb  NPHOBUIM U
1[e7IecO00pa3HOCTh BBINyCKa JAaHHOW NpoAykuuu. [lnaHupoBaHHe M KOHTPOJb
3arpat: MHpopmaiust o cedecTOMMOCTH OMOTaeT INIAHUPOBATh U KOHTPOJIUPOBATH
3arpaThl. DTO MO3BOJISIET OMNPEACIUTHh ONTHMallbHbIE OO0BEMBI MPOM3BOJICTBA,
yCTaHaBIMBaTh II€HBl Ha MPOJYKIHUIO, a TaKXe KOHTPOJMPOBATH BBHINOJIHEHHE
Oro/pKeTa M COOITI0IeHIE S5KOHOMHYECKNX TIOKa3aTeleH.

AHaJIN3 MOJYy4YeHHBIX Pe3yJbTAaTOB. AHaIN3 ce0ECTOMMOCTH M3TOTOBIICHUS
W3/IeNNs BayKEH AJISL OTpeJeNIeHNs] peHTabeNbHOCTH IPOW3BOJICTBA, KOHTPOJS 3a
3aTpaTaMy U NPUHATHS PEIICHUH 0 3aKyIKe KOMIUIEKTYIOIKX. B MammHocTpoeHnn
ce0ecToNMOCTh MOXKET OBITh pa3/ielieHa Ha CIEyIOIIHME COCTaBIIIONINE:
MaTepI/IaHI)HLIe 3aTparhl, 3aTpaThbl Ha OIJIATY TpyJa, OTYHUCICHHUA Ha COIUAJILHBIC
HYXIbl, aMOPTU3allMOHHBIE OTYHUCJIEHWsS, IMpoude 3arparel. /[l aHanuza
ce0ecTOMMOCTH HEOOXOJNMO CpaBHUTHh (DAKTHYECKHUE 3aTparhl C IJIAHOBBIMH,
BBIABUTH OTKJIOHCHUA U ONPCACIUTL UX IPUYHHBI. DTO0 MOXKET OBITH CBSI3aHO C
W3MEHEHHEM IIeH Ha CBIpbe, OIMMOKaMH B IUIAaHUPOBAaHWH, HedI()(EKTHBHBIM
UCIIONIb30BaHHEM pecypcoB. Ha ocHOBe Takoro aHaimsa MOXKHO IIPHUHSTE MEPHI T10
CHIKEHHIO Ce0ECTONMOCTH.

3akJrouenne. 3HaHUE CEOECTOMMOCTH SIBISETCS Ba)KHBIM MHCTPYMEHTOM IS
OLICHKH OSKOHOMHYECKOH J(PQEKTUBHOCTH NPOU3BOJCTBA, IUIAHWPOBAHUSI U
KOHTPOJISL 3aTpar, NPHUHATHS PELIEHUH O IMPOM3BOACTBE M 3aKyNKaxX, a TaKXKe
COCTaBJIEHUS OTYETHOCTH M aHaIW3a JEATENbHOCTH NPEANpUSATHSA. 3HaHHE
CTPYKTYPbI ce0ECTOMMOCTH M IIO3BOJISIIOT BBISIBIISITE PE3CPBBI JIA CHUKCHUA
CC6CCTOI/IMOCTI/I, TIOBBIIATH KOHKypeHTOCHOCO6HOCTI) OPOAYKIIMM, a TaKXKe
IMpUHUMAaTh 000CHOBaHHEIE CTPaTCrun4CCKUC PEIICHUA.
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YIINIOTHEHHUE IMAP BO3BPATHO-IIOCTYIIATEJIBHOT'O
ABU/KEHHNSA B AKCUAJIBHO-ITIOPITHEBBIX TNAPOMAIINHAX

IIAIIIKOB B.C. (cmyoenm [4-41)
Hayunuuii pyxogooumens -Anopeesey FO.A. (m.m.1., cmapuiuil npenooagamen)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTYaJbHOCTb.  AKCHAJBHO-TIOPIIHEBAs  THApPOMAlIMHA  padoTaeT ¢
Pa3NUYHBIMH KHIKOCTAMH, KOTOPbIE MMEIOT Pa3HbIE CBOICTBa, HO Bce 001anaoT
CMa3bIBalOIUM jAelcTBHEM. UeM MeHee BsI3Kasl )KMAKOCTh, TEM OOJIBIINE YTEUKU
BO3HHMKAIOT B IapaXx C BO3BPAaTHO-TIOCTYNATEIbHbIM JABMXKEHHEM U JUIA
NpPEeNOTBpAIICHNS OOBEMHBIX HOTEPh NPUMEHSIOT YIUIOTHEHHS KOHTakKTHBIE H
OECKOHTAKTHBIC B 3aBHCHMOCTH OT BHAA Tapbl TPEHHWS M BEJWYMHBI 3a30pa.
[IpaBunbHEIH BEIOOp YIUIOTHEHHH U moBHImeHHEe 00beMHOro KIT/[ rugpoMarmHel
ABJISIETCS OJJHAM M3 aKTYaJIbHBIX BOIIPOCOB IPOEKTHPOBAHMS.

Hear padorsl. OnpexennTs KakuM 00pa3oM OOBEMHBIC NMOTEPH BIUSIOT Ha
KIIZI B mnpomecce OSKCIUIyaTalliM aKCHAJIbHO-TIOPIIHEBOH THAPOMAIIMHBI C
HakJIOHHBIM JuckoM Tura VPPM u pazoOpaTh Mepbl NpenoTBpalleHHs JAaHHbBIX
MOTEPb.

AHATU3 NOJIyYeHHBIX pe3yabTaroB. K nmaHHOM ruapomaiinHe cieayer
NPUMEHSTh OCCKOHTAKTHBIC YIUIOTHEHHS. BeCKOHTaKTHbIC IIeeBble YIUIOTHEHNS,
KOTOpble HauboJiee 4acTo NMPHUMEHSIOTCS Uil TepMETH3alMu TOpIIHS B OJIOKe
IIUTHHIPOB MOXKHO Pa3/eNTUTh Ha JIBa OCHOBHBIX BHJIA: OCEBHIE TJIaIKHE, OCEBBIE C
KOJIbIIEBBIMHU KaHaBKaMH.

B meneBbIX YIUIOTHEHHMSAX C TJIAAKAMH TIOBEPXHOCTSAMH, 0Opa3oBaHHBIX
MOBEPXHOCTSIMU BTYJIOK XHIKOCTH JABHXXETCSI B OCEBOM HAlpaBJICHUH, OHH MOTYT
paboTaTh B XKHUIKOCTAX W Ta3ax, MpH nepemnagax maeiaenuii no 100 Mlla u Oonee,
P NIPE/IETEHO BHICOKMX CKOPOCTSIX CKOJILKEHHMS U IPAKTUIECKH 0e3 orpaHndeHuH
no Ttemreparype. OceBble C KOJBLEBHIMH KaHAaBKAMH HCIIOJIB3YIOTCS IS
MOBBIMICHHUST THAPABINYECKOTO CONPOTHUBICHHS 3a30pOB HA YIUIOTHUTEIHHBIX
MIOBEPXHOCTSIX

Bri6op OEeCKOHTAKTHOTO YIUIOTHEHHS M aKCHAJIbHO-TIOPIIHEBOrO Hacoca
MPOU3BOIUTCA C TOUKH 3peHHs TpeOyeMoll repMeTH3alid M TeXHOJOTHMYHOCTH
M3TOTOBJICHHUS, IIO3TOMY B aKCHAIBHO-TIOPITHEBOM Hacoce tuna VPPM mpumensem
HIeJIEBOE OCEBOE YIUIOTHEHUE C TINAJAKMMU CTeHKamMu. B pesynbrate pacuéra
omnpeznenén oobEMHBIN K1/l 92%, 4TOo COOTBETCTBYET aHAJIOTY.

3akarouenne. B akcnanbHO-nopmrHeBoM Hacoce thna VPPM napamu tpenus,
COBEpILAIOIIMMHU BO3BPATHO-NIOCTYNATENBHOE ABHXKEHHE, SIBIISIOTCS IMOPIIHU U
650k uIHHAPOB. OCOOCHHOCTh NAHHOW Tapbl TPEHUs B TOM, YTO BO3MOJXKHO
NPUMEHEHHE TOJIBKO OECKOHTAKTHBIX YIUIOTHeHWH. [IprMeHeHMe mieneBhIX WU
NaOMPUHTHBIX YIUIOTHEHUH oOecmeunBaeT Oomnbimii o0beMHbid KIIJ[, MeHbIme
YTEUKH U paboumnX KUAKOCTEH BO BCeM pabodeM Juana3oHe TeMIIepaTyp.
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ABTOMATU3AIIUA MEXAHU3MA INIOJAYHU BYMAYKHOI'O
IMMOJIOTHA HA KAJIAHJPOBBIH Y3EJI TACHEHUSA OFOEB

HINIIKOB A.B. (cmyoenm MM-11)
Hayunwuii pykosooumens — I[lonos B. b. (Ooyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AxTyajabHocTb. [Ipu npousBoacTBe 000€B TOPSUEro THCHEHUS! HCIOJIB3YETCs
KaJIaHJIPOBBIH y3€Jl, Ha KOTOPBIN M3 TOHHEIILHOM 1e4r NoaaeTcs: 0yMasKHOE ITOJIOTHO
C BUHWJIOM, U TIPOXO/Isl Yepe3 TUCHWIBHBII BaJl Ha TOBEPXHOCTH 000EB CO3/IAI0TCS
pasHooOpasHbie QakTypbl. CmemieHne OyMakHOrO MOJIOTHA Nepe] nojadyed B
JAHHBIM y3€JI TPOHU3BOAUTCA IOCPEACTBAM IPOMEXKYTOYHOTO Balla, KOTOPBII
perynupyercst Bpy4HyI0 HEIOCPEACTBEHHO ONIEPaTOPOM IEYaTHOTO 000PYIOBAHHS.
ABTOMaTH3a1Msl JaHHOTO MPOLECCa YBEIUIUT CKOPOCTh U Ka4eCTBO MPOU3BOICTBA
JAHHOH NMPOIYKINH U UCKIFOYUT PUCKH YEJIOBEYECKOT0 (haKTopa.

Hear  padorbl.  3aMEHUTh  MEXaHU3M  PYYHOIO  PETYIUPOBAHHUSA
MPOMEKYTOYHOIO Bajla MEXAYy TOHHEIbHOM I€4Ybl0 M KaJaHIPOBBIM Y3JIOM Ha
JJIEKTPOMEXaHUYECKUM € aBTOMAaTUYECKOH pEryJUpOBKOW CMELIEHMs IOJauu
OyMa)KHOTO MOJIOTHA JUI1 YMEHBIIEHHUS TpyA03aTparT.

AHATU3 TOJy4YeHHBIX pe3yabTaToB. Ilocie MojepHHM3aLMM MeEXaHH3Ma
nogayn OyMa)KHOTO MOJIOTHA Ha KaJAHIPOBBIM y3el M aHaiu3a IOJYYEeHHBIX
Pe3yIbTaTOB OBLIN BISABIEHBI CIIEIYIOIIIE TIOKA3aTENN:

— MOBBILIEHHS Ka4eCTBAa FOTOBOM NMPOAYKIMH 3a CUET aBTOMAaTU3aLUH [IpoLiecca
OTCIIC)KUBAHUS U PETYJIMPOBKU CMEIICHUSI OYMa)KHOTO IOJIOTHA TIepes Hoaavei B
TUCHUIIBHBII y3€ll, YTO HE OTHHMAET AOMOJHUTENILHOIO BPEMEHH Yy oIleparopa
000pyIOBaHUS U JJaeT BO3MOXKHOCTH aKIIEHTUPOBATHCS HA Ka4eCTBE BBIITyCKaeMO
HOPOAYKIHH.

— TMOBBIINIEHUS KOJIMYECTBA BBITYCKAEMOHM MNPOAYKIHMU 3a CUYET TOrO, 4TO
orepaTtopy Oouibllie He TpeOyeTcs NPHOCTAaHABIMBATH IPOLIECC MPOU3BOJICTBA IS
BBITIOJIHEHYSI TOHKUX PEryJUPOBOK IPOMEKYTOYHOIO BaJla IEpe]] 01a4yeil 0JI0THA
Ha KaJIaHJPOBBIN y3ell.

BrrsiBiieHHBIE TTOKA3aTeNN BIEKYT 3a COOOM CHMKEHMS 3aTpaT Ha M3TOTOBJICHUE
NPOJYKLUH U CHIXXEHUsI Opaka, 4To B JajbHEHIIeM Tak k€ yMEHBLINT 3aTpaThl Ha
UX YTWIN3ALHUIO U MOJIOKUTEIBHO MOBIIMSAIOT Ha SKOJIOTHIO OKPYKAIOLIEH cpeabl.

3akJoueHne. ABTOMaTH3alMsl MEXaHU3Ma I0Jlaud OyMa)XHOTO IIOJIOTHA Ha
KaJIAQHJIPOBBIM y3€71 THCHEHHSI ceOs IIOJHOCTBIO OIpaBJBIBAET HCXOAS U3
MPOBEIECHHOTO aHAlIW3a U pe3yIbTaToOB AalibHeHIeH 3kciyaTanuu. Ilposenennas
pabora HE TOJNBKO CHW)KAET TPYJN03aTpaTbl, HO M IOJIOKUTENBHO BIUSET Ha
SKOJIOTHIO.
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TEXHOJIOT'UA CO3JAHUSA HEOPTAHUYECKHUX
KOMIIO3UIIUOHHBIX MATEPUAJIOB JIUISI CBOPA
HE®TEINPOAYKTOB

SJIBMWEPBUHMU C.M.J. (acnupaum, ITTY um. I1.0. Cyxoeo)
Hayunuwuii pykosooumenv — A.A. Botiko, 0.m.H., npogheccop
Tomensvckuti cocyoapcmeennvii mexnudeckuti ynusepcumem um. 11.0. Cyxoeo,
2. F'omens, Pecnybnuxa Benapyco

AKTyanbHOCTB. B HacTosmiee Bpems NPOBOAMUTCS MHOUCK U HCCIEAyeTcs
npuMeHeHue 3(Q(GEKTHBHBIX METOIOB YTHIM3AIMH OTXOJIOB, OCOOCHHO CIOCOOBI
ynasneHus: PeHOJIOB, MOHOB TSDKEJIBIX METAJUIOB M HETENPOIYKTOB U3 CTOYHBIX BOJI.

Hess TPOBOTUMEBIX HCCICIOBAHHUN SBILLIIACH Pa3padOTKa KOMITO3HUIIMOHHBIX
MaTepHuajoB HAa OCHOBE OKCHJAAa MarHusi [ OYHCTKHM CTOYHBIX BOJA OT
HE(PTENPOIYKTOB C UCTIOIB30BaHIEM 30ITb-TENIb METOIA U TEXHOJIOTUICCKUX ITAIIOB
€ro NOJyYEHHUS.

Ananu3 pesyiabrata — Cosmanue 3071 Ha ocHoBe MgO, nobaBieHHe ero K
IIUXTe, TPECCOBaHHE IOIYYCHHOW MacChl, Cymika (OpPMOBAaHHBIX 3arOTOBOK,
CIeKaHHe — IIepBbIe IIard B TEXHOJOIHMYECKOW cXeMe, NpeAHa3HAueHHOW i
M3TOTOBJICHUSI COPOEHTOB Al (QUIBTPALMK CTOYHBIX BOJ OT HE(PTENPOIYKTOB.
bbIIo MccnenoBaHO, Kak OKCHIbI LIMHKA, WUTTPHA, JKeje3a u Oapusi, KOTOpbIe
SBJISIOTCS JISTHUPYIOIIMMH 3JI€MEHTaMH, BIMAIOT HA CTPYKTYPHbIE XapaKTePUCTUKU
NoJydyaeMbIX MaTepHuajioB. [loka3zaHo oOpa3oBaHHE KCEpOTeNbHOrO Kapkaca H3
arperupoBaHHBIX MEPBUYHBIX wYacTUIl. KOHIEHTpanmus # BHJ JETHPYIOIIUX
MatepuaigoB B MgO-kceporeapHO MaTpHlEe ONpEACNIOT pa3Mep INEePBUYHBIX
gactul. Ha copOnuoHHyI0 criocoOHOCTF MgO-KceporenbHOH MaTpHUIBI BIHASET
JIo0aBIIeHHE OKCHAOB. DTO 3HAYCHHE 3aBUCHUT KaK OT KOHIICHTPAIlMH, TaK U OT
jerupyiomero uHrpeauenra. Ilpum copOmuonHoi crocodHOocTH 98% mpm
koHueHTpauun BaO 0,25 momp marepuman MgO: BaO mnpossiser mydiiue
COpOLIMOHHBIC CBOHCTBA.

3akiaouenue. B pe3ynbTaTe NPOBEACHHBIX HCCIENOBAHUN pa3pabOTaHBI
TEXHOJIOTHYECKHE  CHHTE3a  KOMIIO3WI[MOHHBIX B  3Tale  KCEPOTEIbHBIX,
MHUKPOIIOPOIIKUX M TaOJIUTHPOBAHHBIX Ha OCIIOBE OKCHIAa MarHus B TOM YHCIE
noJryueM copOmmoHHas cmocoOHocTh paBHa 98 %. misg coctaBa MgO : BaO. Takum
00pa3oM, MOKHO 3aKITIOYUTh, YTO TOIyUYEHHBIE MaTepHaJIbl IPUTOIHBI B Ka4eCTBE
MarepuaoB st coopa HeTENPOJYKTOB M OUYHCTKH BOJIBI.

JlutepaTtypa

1. Anp-Kamamu, M. @. C. X. Mumenn SiO2:CuO (Cu®) st HaHeCeHUs TOHKHUX IUICHOK
HMOHHO-Ty4Ye€BOTO PacCIbUICHNUS, OTydeHHEIe 30116-Tenb MeTogoM / M. @. C. X. Anp-Kamanmy,
A. A. boiiko, Xamnan A. C. Anb-Illamupu // [Joxn. Har. akan. Hayk bemapycn. — 2022. — T.
66, Ne 3. — C. 348-355.
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INPOEKTUPOBAHUE HCIIBITATEJIBHOI'O CTEHJIA JISL
KOHTPOJISI KAMECTBA I'PY30BbIX BO3J1YXOPACHIPEAEJIUTEJIEN

IOPKEBHUM B.C. (cmyoenm epynnor I'4-51)
Hayunwuii pyxosooumens — Kynveetixo I'.C. (cm. npenodasamens)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. 'omenw, Pecnyonuxa Berapyco

AKTyanbHOCTh — B Hacrosiee Bpemst Macca TIpy30BOrO cOCTaBa H
MEepeBO3UMBIX UM TIpy30B yBenuuuiack. IloaToMy nmHeBMaTHyeckass TOpMO3Has
CHCTeMa, YCTaHOBJICHHAsh Ha BaroHax, TpeOyeT MOAEpHHU3AlMHU JUIS IMOBBIIICHUS
K03(hPHULIEHTa TOPMOXKEHHSI.

Heabr pabdorsl — Pa3zpaboTaTh KOHCTPYKUIMIO CTEHAA A IOBBIMICHHA
3¢ PEKTUBHOCTH TOPMO3HOH CHCTEMBI TPY30BOT0 BO3AYXOPaCIPEACITUTENS.

Pesyabrar — [lng TOoro uro OBl MOBHICHTH TOPMO3HYIO 3(P(PEKTHBHOCTH
IPy30BOTO BaroHa, HEOOXOAMMO MOBBICHTH JAaBJICHHE B TOPMO3HOM IMJIMHIpE.
Y4uuThiBass ~ KOHCTPYKTHBHBIE  OCOOCHHOCTH. YUHTBIBas  KOHCTPYKTHBHBIC
ocobernHOCTH Bo3ayxopactpenenurens (BP) yen. Ne 483, naBnenune B TL 3amaercs
CXKMMAIOIECHCA PEKUMHOM IPYKUHOM 4epe3 YpPaBHUTEIbHBIM  IOPIIECHB,
ClJIe/IoBaTeNIbHO, HauboJIee MPOCTHIM IyTEM MOBBILIeHUs faBieHus T1] 1 TopMo3HO#
3G (PEKTUBHOCTH BaroHa B LEJIOM SIBJISIETCS| IMOBBIIICHUE MKECTKOCTH PEKUMHON
IPYXKUHBI, PETYJIUPYIOIIENH CPEAHUNH WU TPYKEHBIH PEXHUMBI , TAK KaK COIVIACHO
pacueTaM Ha TIOPO’KHEM PEeKUMeE OCHAIIIEHHOCTh TOPMO3aMHU IPy30BOT0 BaroHa MpH
ero nopokHem coctostHuu cocrtasisier 0,29 npu tpedyemom 0,33, a y MOpOXKHEr0o
BaroHa OCHAILEHHOCTb TOPMO3aMH HaxojauTcsa Ha yposHe 0,6 — 0,7, yBenuueHue
TOPMO3HOH 3 PEKTUBHOCTH ISl BArOHA B TIOPO’KHEM PEKMUME HEleecoo0pasHo.

Hasnenne B TLI, ¢ onHON CcTOPOHBI, 3a7aeTCid PEKUMHOM MPYNKUHOU U
OrPaHUYMBAETCA 3aM1aCOM KHHETHYECKON SHEPIUM ra3a, HAKOIUNIEHHOTO B 3alIaCHOM
pesepByape (3P), u, crmemoBartenpHO, maBineHme TL[ wMmeer ompeneneHHOE
OrpaHUYECHHE.

Crenn nmeer JBa pexumMa paboThl: aBTOMATHYECKUH U TOOTIepalnoHHBIN. [1pn
UCTIBITAHUAX B aBTOMATHYECKOM PEXHUME OCYIIECTBIIAETCS IPOBEAECHHE BCEX
MIPOBEPOK B IOCJIEIOBATENLHOCTU OmpeaesieHHON WHCTpykuuen s MChbITaHUuM
OTPEeMOHTHPOBAHHBIX  aBTOPEXKHMOB, a TakXe IPOBEPOK HOPMHUPYEMOMH
TepMETHYHOCTH (TIOTHOCTH) M 33aJaHHBIX HACTpOeK creHna. [loomeparmioHHBII
peXMM NIpU UCTBITAHUSAX aBTOPEXKHMOB INPUMEHSETCS ISl OLUEHKH pe3yiabTara
Ka4yecTBa PEMOHTA MOCIIE YCTPAHEHUH BBISIBIEHHBIX HEUCTIPABHOCTEH.

3akmaiouenue IIpennokeHHOe pelIeHHE MO U3MEHEHHUIO JKECTKOCTU IPY>KUHBI
TPY’KEHOTO U CPEIHEro pexHuMoB Bo3ayxopacmpenenutens Ne 483 mo3Bomut
YBEIMYUTH (PaKTHUECKOE TOPMO3HOE Ha)KaTHE Ha I'PYKEHOM M CPEIHEM pexHuMax
0e3 M3MEHEHHUs] HaKaTHs HA MOPOXKHEM pPEXHME, TAaKUM 00pa3oM, MOXHO CHATh
npobJaeMy HEXBAaTKH TOPMO3HOT'O HAXKATHS y BaroHOB C IOJHOM 3arpys3koi, 4To
MO3BOJIUT TSDKEIBIM MOE3aM JIBUTATHCS CO CKOPOCTHIO 90 Km/d.
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MOJEJUPOBAHUE NPOTOYHOMN YACTUA HATHETATEJIBHOI'O
KAHAJIA AKCHAJIBHO-ITOPITHEBOI'O HACOCA
ITPU BXOJIE/BBIXOJE B PABOUYIO KAMEPY

AHKOBUWY A.M. (cmyoenmxa I'A-41)
Hayunuuii pyxogooumenv — Anopeegey FO.A. (cmapwiutl npenodagamen)
Tomensckuil eocyoapcmeenuviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnybnuxa Benapyco

AKTyalnbHOCTB. B akcHalbHO-TIOPIIHEBBIX  THAPOMAIIMHAX  Ba)KHBIM
SJIEMEHTOM  SIBIIIIOTCSL NPOTOYHBIE YAacTH HArHETaTeNIbHOIO KaHajla IpH
BXOJIe/BBIXOJIE B pabouyro Kamepy. BakHO NpaBWIBHO CKOHCTPYMpOBaTh M
paccunTaTh 3Ty O0JIACTh VISl CHIDKCHHMS NOTEPh SHEPTrUH M At noBsimeHust KI1/]
THIPOMAIIUHEI.

Ieapr padorsl — pa3paboTaTh MONOCTh HAaTHETAHWS aKCHAIBHO-TIOPIIHEBOMH
THAPOMAIINHEI cepud F12 ¢ HaMMEHBIIMMM MOTEPSIMH SHEPTHH, YMEHBIICHHEM
PE3YABTPUYIOIIETO CHJIOBOTO BO3JCHCTBHS HAa HAarHETaTENbHBIH MaTpyOoK, C
yIydIIeHueM BUOPOaKyCTHYECKIX XapaKTEPUCTHK.

AHAU3 NOJIyYEeHHBIX pe3yabTaToB. VICXOTHBIMH NaHHBIMH U PEIICHHS
JTAaHHOM 3aa4M SBJIAIOTCSA pa3Mephl MOPIIHEBOH TPYIIIEI, CUCTEMA pacIpeesIeHHs
U reoMmeTpuueckas ¢opma kaHama. OIpenensroTcss OCHOBHBIE IIPOLECCHI,
npoxopasAmue mpu pabore THAPOOOOPYAOBAaHUS, M WX BIHMSIHUS Ha padouue
XapaKTepUCTHUKH.

IIpy mpoeKkTHpOBaHMM aKCHAIBHO-TIOPIIHEBOIO Hacoca OBUTH pPacCUMTaHBI
TreOMETPUYECKHE  pa3Mepbl  OCHOBHBIX  JleTajed:  Ojoka  IMIMHIPOB,
pachpesenuTeabHOrO JUCKa, MOPIIHEBOW TPyMIBl M T.A. YTO IO3BOJSET TOYHO
OIIPEZIETINTh IPOTOYHYIO IIOJIOCTh HAacoca HA BCACHIBAHWM W HArHETaHUHM |
MIOCTPOUTH MOAENH JIBU)KEHHS )KUIKOCTH.

I'eomerpuueckas Gopma HarHETaTENHLHOTO KaHANA MOJ00paHa TaKUM 00pa3zoM,
4yToOBl  OOecneunTs OojJee PpaBHOMEPHOE paclpelesieHHe CKOpocTeil ¢
o0ecriedyeHneM CTPYHHOTO JABIKEHHS, TEM CaMbIM CHU3MB IOTEPH AABICHUS MO
JUIMHE KaHaja W YMEHBIIMB THIPOAMHAMHYECKOE BO3JICHCTBHE Ha CTEHKHU
HAIOPHOTO TaTpyOKa. YMEHbIIEHHEe BUXPEoOpa3oBaHUS Ha BBIXOJAE M3 paboueit
KaMepbl TO03BOJIAET CHM3MTH THJPABIMYECKHE IOTEPH HAa [aHHOM MECTHOM
compotusieHnn 10 0,01 MIla no cpaBrermto ¢ ucxomusiMu — 0,11 MITa. Kpome
TOTO, BBISIBJICHBI O0JIACTH C 3aCTOWHBIMHM YYacTKaMH, B KOTOPBIX JKHAKOCTh
JIBMDKETCS 110 3aMKHYTBIM TPAEeKTOPHSIM, HE Y4acTBYs B OOILIEM ITOTOKE YKHUAKOCTH
Ha BBIXOJIE.

3akaouenne. B pesynprare uccienoBaHMs IOJydeHa Oosiee paBHOMEpHas
SHIOpa pAaclpeleNieHus] CKOPOCTe MO CEYEHHI0 Ha BBIXOAE IIOTOKA U3
HarHeTaTeJbHOro KaHaja, 4To o0ecrneynBaeT MHHIMAIEHOE CHIIOBOE BO3/IEHCTBHUE
MOTOKa pabodell )KHUIKOCTH Ha CTEHKH KaHaJla Hac0Ca M HarHeTaTeIbHOTO MaTpyOKa,
CHOCOOCTBY# YIyYIIEHHIO BUOPOAKYCTHYECKHUX XapaKTEPHUCTHK.
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HNEPCIHEKTUBBI IPUMEHEHUWSA TEXHOJIOT'HA
JNIEKTPOUCKPOBOI'O JIETHUPOBAHUA

APOLIEBUY B.B. (cmyoenm ep. TM-41)
Hayunuwuii pykogooumenv — Lapenxo U.B. (xk.m.H., doyenm)
Tomenscxuil 2ocyoapcmeennviti mexuuyeckuil ynusepcumem um. 11.0. Cyxoeo,
2. l'omenw, Pecnyonuxa Berapyco

AxTyajdbHocTh. Ha  cerommsmHMii  JeHb  OYeHb  BOCTPeOOBaHBI
pecypcocOeperatomue TexHoJoruu. OjHa M3 TAKUX TEXHOJIOTHH, ITO3BOJISIOLIAs
MOBBIIIATh PECYPC M BOCCTAHABIMBATH PabOTOCIIOCOOHOCTH JeTaneil MalivH,
MEXaHU3MOB, HHCTPYMEHTOB — 3JIEKTpOUCKpoBoe JerupoBanue (DWJI).

Heap pabdoTbl — M3YyYUTh MOTEHIMAN 3JIEKTPOMCKPOBOTO JIETUPOBAHUS, KaK
3¢ PeKTUBHOTO crocoda yIyqIIeHHs CBOHCTB METAUIMYECKHX MAaTepHaloB W
ONTHMHU3AIMK TIPOLIECCOB IPOM3BOACTBA, M TIPOBECTH AaHAIN3 COBPEMEHHBIX
crioco0oB moBbIIeHNS P pekTuBHOCTH DL

AHaJIn3 MoJIy4YeHHBIX pe3ybTaToB. Metog DU1JI ocHOBaH Ha UCIIOJIB30BAHUU
BBICOKOYACTOTHBIX AJIEKTPUYECKHX pPa3psAlIoB U1 CO3IAHUS IUIa3MBl BOKPYT
3NeKTpoa-00pa3sia 1 3JeKTpoaa-JIerupyouiero Marepuaia. Jleranu nogseprarorcs
MHOT'OKPaTHOMY BO3AECHUCTBHUIO AMEKTPUUECKIMHU pa3psiiaMu, MapaMeTpbl KOTOPBIX
(3Heprus, MIMTENBHOCTh M YACTOTA) PEryIHpPYyIOTCAs B IIHPOKUX Mpejenax,
cooTBeTcTBeHHO, 0,01...10 JIx, 10...2000 mkc, 10...2000 I'u. ITpu 5TOM MIOTHOCTD
MOILHOCTH JHEPTUU B ISITHE JOOCTUTAET 10%...10° Bt/mMM%, u4TO pPaBHO HWJIH
NIpEBbIAeT AHAIOTMYHBIA TOKa3aTedb nasepHoro nyda —10° Br/mm?, a
TeMIIEpaTypa IIa3Mbl HCKPOBOTo paszpsana Mmoxet gocturats 20000 K. Tlpu kaxaom
paspsijie IPOUCXONUT MOJSIPHBIA NMEPEHOC 3JEMEHTOB MaTepHaa JIEKTPOoa-aHoAa
Ha JIeTajb-KaTojl, B KadeCTBE KOTOPBIX MOTYT CIYXHTh IPAaKTHYECKH BCE
TOKOIIPOBOJISIIIME MaTepHraibl. ToNMHa HAHECEHHOTO CJI0si OOBIYHO COCTABIISIET
5...1000 MKM ¥ 3aBHCHT OT 3JIEKTPUUECKHUX MapaMmeTpoB Mpollecca W Marepuaa

AIIEKTPO/IA.
CeFOHHfI MMPOBOAUTCA MHOI'O HCCHeHOBaHHﬁ, HalpaBJICHHBIX Ha IMOBBLIIICHUEC
3G HEKTUBHOCTH MeToJ1a OUJL Hcnonb3oBanue JEKTPOJIOB u3

MeTaNIOKepaMHUIECKUX TBEP/IBIX CIITaBOB Ha ocHOBE Kapoumos TiC, WC mo3BosiseT
noBbICUTE MeTonoM OWJI M3HOCOCTOMKOCTh pabO4YMX IOBEPXHOCTEH MAeTaleH,
pabouMX OpraHOB THUIIA HOXEH, a TAaKXKe PeXyIINX WHCTPYMEHTOB M IITaMIOBOH
OCHACTKH JUISl MX N3TOTOBJICHUS B 2-5 pa3 u Oolee.

3akiaouenne. l3ydeHue 3JeKTPOMCKPOBOrO JIETHPOBAHMS HMMeEET OOJjblIoe
3HaYCHHME JJIs1 HPOMBIIIJICHHOCTH X HAYKW. DTOT METO 00J1a/1aeT MOTSHIINAIOM ISt
yIIy4IIeHUs] CBOUCTB MaTepHajoB U ONTUMU3AINU IPOU3BOACTBEHHBIX MIPOLECCOB.
Pa3Butue HOBBIX METONOB Ha OCHOBE JTOH TEXHOJIOTUMU IO3BOJIUT CO3/aBaTh
MaTepHasl c YHHUKAJIBHBIMHU CBOWCTBaMH, 49TO TTOBBICHT ux
KOHKYPEHTOCIIOCOOHOCTh Ha phIHKE. [103TOMY HanmpHEHINe HCCIeJOBaHUS B 3TOM
HAIpaBI€HUN HUMEIOT OOJBIIOE 3HAYEHHE W MOTYT IMPHUBECTH K 3HAYUTEIBHBIM
JOCTIDKEHISIM B 00JTaCTH MaTepHalOBEICHHS M TIPOU3BOCTBA.
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SKOJOI'MYECKHUE NEPCIHEKTHUBBEI ITPU BHEJIPEHUN
IMEYHOTI'O BBITOBOT'O TOIIVIMBA B DHEPTOCUCTEMY
PECITYBJIMKHA BEJIAPYCH

SICEHEIKHWM M.C. (cmyoenm, 2p. IH-31)
Hayunwuii pyxosooumens — Mopososa O.1O.
Tomensckuil 2ocyoapemeentviti mexnuueckuti ynusepcumem um. 11.0.Cyxoeo,
2. F'omens, Pecnybnuxa Benapyco

AKTyajbHOCTD. Vcnonb3yeMoe B HacTosIee BpeMs Ha OOJIBIIMHCTBE KPYITHBIX
NPOMBIIUICHHBIX ~ TEIUIOdHEpreThdeckux o0bekroB PecnyOnmku — Bemapych
pe3epBHOE TOIIMBO Ma3yT, HPU3HAHO HESKOJIOTUYHBIM U BCIEACTBHE ITOTrO
HETIPUTOAHBIM K HCIIONB30BAaHMIO, TaK KaK BBIOPOCHI JHOKCHIA CEPHl B
OKPYXAIOIIYI0 CPEIy IPH €r0 CXXHUTaHHM HE COOTBETCTBYIOT 3KOJOTHYECKUM
HopMaTuBaM. Ilo yka3aHHOH mpudmHE OBUIO MPUHATO PELICHHE O TNEepexoj]e Ha
HOBEIH BHJI] pe3epBHOTO TOILINBA — eqHoe ObrToBoe TorutiBo (I1BT).

Heap padorsl. OnpenencHne KOINIECTBA BHIOPOCOB THOKCHIA CEPBI B CYXHX
JBIMOBBIX Ta3aX W €ro KOHIEHTpAIMH, KOTOpbIE (POPMUPYIOTCS NMPH COKUTAHUN
Ma3yTa 1 anbTepHaTuBHOro eMy 16T, a Takxke noATBep K IeHNE PEleHNs IPOOJIEMBbI
3arps3HEHUs U1 OKpYXKarolledl MpUpOAHOM Cpedbl U 3J0pOBBS JIOAEH B CiIydae
nepexo/ia Ha HOBBII BUJI pe3ePBHOTO TOILIHBA.

OCHOBHBIMH JTOKYMEHTAaMH, PETJIaMCHTUPYIOIIMMHU KOJHMYECTBO BPEIHBIX
BBIOPOCOB, SBIAIOTCSA «DKOJOrmueckrue HOpMbl U mpaBwia 17.01.06-001-2017»
(OxoHwul1-2017) u TKIT 17.02-XX-2019, xotopsie ycranasnusatot [1JIK Be16pocos
JIMOKCcHUIa cepbl Ha ypoBHe oT 850-2500 Mr/M3 B 3aBHCHMOCTHU OT rojia BBEICHHUS
KOTEJIbHBIX YCTAaHOBOK B AKCIIITYaTalHIoO.

IMpoBenenHsle pacueTsl Uil Masyra Majo3oisHOro Mapku  M-100
npousBogcTBa Mossipckoro HII3 ¢ mpoueHTHBIM coxaep:kaHueM cepsl 2,7%,
TIO3BOJIMIIM YCTAaHOBHTH, YTO B CIlydae €ro CXKHTaHWs BHIOPOC AMOKCHAA Cephl B
atMoctepy coctaBUT 76,5 TOHH 3a JECATh CYTOK (TIPOIOJDKUTEIBHOCTD
HCTIOJIB30BaHMS PE3€PBHOTO TOIUIMBA), a KOHIIEHTPALUS B CYXUX IBIMOBBIX ra3ax -
3701,76 mr/m®. B ciyuae nepexona Ha I1BT Buzma «B» TOro ke MpOM3BOIUTENS C
MPOIEHTHBIM cojiepkanueM cepsl 0,04%, KOTOphIM MIIAHUPYETCS 3aMEHUTh Ma3yT,
BBIOpOC muokcuaa cepsl 3a 10 cyTox coctaBuT 1,1 T mpH KOHIEHTPALMH B CyXUX
IBIMOBBIX Ta3ax - 51,78 mMr/m°.

CrenoBarenbHO, KOJMYECTBO BBHIOpOCA JHOKCHIA CEPbl YMEHBIIUTCS OOJIbIIIE,
uyeM B 70 pa3, a ero KOHLEHTPALUs B CyXUX JbIMOBBIX ra3axX CHU3UTCS B 72,5 pa3a u
TMIO3BOJIMT CJIEJIaTh BBIOPOCHI TMOKCH/IA CEPhl COOTBETCTBYIOIIMMH HOPMAaTHBaM.

BriBoa. Takum o6pa3om, ipu 3aMeHe pe3epBHOTro Tormea Ma3yT Ha [IBT Oyner
3HAYUTENBHO CHIDKEHA KOHLEHTpAllMM Hauboiee OMacHOro BHAa BblOpoca —
JIMOKCHJIa CEpbl, YTO OyAeT rapaHTHPOBaTh COOTBETCTBHE YKa3aHHOTO BBHIOPOCOB
MPOMBIIIJICHHBIX KOTEJIFHBIX YCTAHOBOK OCHOBHBIM AKOJIOTMYECKUM HOPMATHBAM H
MO3BOJIMT CHU3UTH €ro HEOIArOmpUATHOE BO3ACHCTBHE HAa HKOJIOTHYECKOE
COCTOSIHHE TIPHPOTHON CPE/IbI U 3I0POBhE HACCICHUS.
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CHHTE3 TABJIETKHA HA OCHOBE MUKPO-IIOPOIIKOBOM
KOMIIO3UTHOU MATEPHUAJIOB METOA0OM OJHOOCHOI'O
IMPECCOBAHUA

AJICAMX H.ML.A. (acnupanm, JTusus)
Hayunwuii pyxogooumens: Ano-Kamanu Mapsan @.C.X., k.m.H., doyenm

AKTyalnbHOCTB. MeTON OJHOOCHOTO NPECCOBaHUS SBIAETCS OJHUM H3
HanOoJee pacpoOCTPaHEHHBIX METOJIOB JUIs CHHTE3a TabJIeTOK Ha OCHOBE MHKPO-
MOPOUIKOBBIX KOMIIO3UTHBIX MAaTepHanoB. OJTOT METOA MO3BOJSIET CO37aBaTh
KOMITaKTHbIE M TPOYHBIE TaOJETKH C 3aJaHHBIMH  (U3UKO-XUMHUYECKUMHU
cBoiictBam¥ [ 1]. B maHHO# cTaThe paccMaTpuBaeTCs MPOLeCC CHHTE3a TabJIeTOK Ha
OCHOBE MHKPO-TIOPOLIKOBBIX KOMIIO3UTHBIX MaT€pUaJOoB METOJOM OJHOOCHOTO
MPECCOBaHUS U €ro IPUMECHEHHUE B Pa3IMIHBIX 00JNACTIX, BKIIOYas (papMaIeBTUKY,
MaTepHUaJIOBEIEHUE U IPYTHE IPOMBIIIIEHHBIE OTPACIIH.

Henp padorsl — IIpoBOIMMBIX HCCIENOBaHUI SBISIACH CHUHTE3UPOBAHUE
TaOJCTKN Ha OCHOBE MHKPO-TIOPOIIKOBOH KOMIIO3UTHOH MAaTephajoB METOIOM
OJITHOOCHOTO NIPECCOBAaHUA JJIS MCCIECIOBAHUSA B Pa3IMUYHBIX 00JACTAX, BKIHOYAs
(apmaneBTHKY, MaTepUaoBeICHHE U APYTHe IPOMBIIUICHHbBIE OTPACIIH.

AHanu3 pe3dyabrata — [Ipy KOMINAKTUPOBAaHMM MaTE€pHaJOB METOIOM
OJIHOOCHOTO IIPECCOBaHMs B KayecTBE CBS3KM NPUMEHSUICS BOIHBIH pPacTBOP
MOJIMBUHMIOBOTO CIIMPTA KOHLIEHTpanueit 3-6 Macc. % (KOHIEHTpaIHs 3aBUCeNIa OT
TUIIA KOHEYHOTO WU3AENHs U pEeXHMa TIpeccoBaHus). Jluamerp TabieTok
COOTBETCTBOBAJ 12,5 MM, a TONIIUHA — 5 MM (BapbHPOBAaHUH TOJIIUHBI COCTABIISIIO
or 3 MM g0 10 MM). MeTomoM peHTreHo(]a30BOro aHajm3a W3ydalIHuch (pasoBbIC
MpEeBpaIeHAs MPOTEKAIINEe B MaTepHaliaxX pa3pab0TaHHOTO COCTaBa, a METOIOM
CKaHUpYoIIeH 31ekTpoHHOW MuKpockormu (COM) — m3MeHeHHEe MOpP(OIOTHH
MOBEPXHOCTU BHYTPU CUHTE3UPOBAHHBIX KCEPOTEIbHBIX 3aTOTOBOK.

3akiaroyenue. MeTo OJHOOCHOTO IIPECCOBAHUS HAa OCHOBE MMKPO-
MOPOILIKOBBIX KOMIIO3UTHBIX MaTepuajioB MpeACTaBisieT co00il 3(h(GeKTHBHBIN |
MPOCTOM crmoco0 cuHTe3a TabNeToK C 3aJaHHBIMU CcBoicTBamu. OH HaxoauT
IIMPOKOE TPHUMEHEHHE B pa3IM4YHBIX 007acTAX, BKIOYas (apManeBTHKY,
MaTepHAJIOBEJCHUE M JpyTrHe MNPOMBINUIEHHBIE OTpacid. lIpemmymiecTBa 3TOrO
METO/a BKIIOYAIOT KOHTPOJIb CBOHCTB Ta0IETOK, 3KOHOMUYECKYIO U MaTepHAIIEHYIO
3G QEeKTUBHOCTh, a TaKKe BO3MOXHOCTb KOHTPOJIHPOBATb MHKPOCTPYKTYPY
MaTepuanoB. JlanbHeWIIMe HCCIENOBaHMA U Pa3BUTHE 3TOTO METOJa MOIYT
IOPUBECTH K HOBBIM W HHHOBAIlMOHHBIM MaTepHajaM C IIUPOKUM CIEKTPOM
MPUMEHEHHUSI.

Jlutepartypa

1.Anp-Kamanu, M. @. C. X. Mumnienn SiO2:CuO (Cu®) mis HaHeceHHs] TOHKUX TUICHOK
MOHHO-JIy4€BOT0 PACIbLICHHS, MOJTyUeHHbIEe 30Jb-renb MeTonoM / M. @. C. X. Anp-Kamanu,
A. A. Boiiko, Xamaan A. C. Anp-llamupu // Jokn. Hau. akan. Hayk benapycu. — 2022, — T.
66, Ne 3. — C. 348-355.

121



ENHANCING THE EFFECTIVENESS INSIDE A MULTISERVICE
NETWORK

AHMED SATTAR SALEEM
(Ministry of Education-Republic of Iraq)
Scientific supervisor: ALI IBRAHIM LAWAH, Ph.D.

Relevance. conduct a comparative analysis of existing technologies for building
transportation networks of the oil industry and justify the operational and technical
requirements for the projected network. also develop a block diagram of the network.
calculate the main technical parameters of the designed backbone network.

Goal of the work — The objective of the research is the modernization of the
telecommunication network of the Iragi oil industry. This is since obsolete
technologies and equipment is still widely used for monitoring and managing the oil
industry, productivity is at a low level of development.

Result analysis — A microwave communication line was designed to ensure the
exchange of information between control center, management station and the
metering station substation. As the equipment, we chose equipment that works on
the principles of a synchronous digital hierarchy, which allows us to transport STM-
1 and STM-1/4 level signals, Ethernet technology equipment that allows
transmitting information at a speed of 1 Gbit / s, new-generation microwave
equipment, via optical cable allowing to transmit information at a speed of 384 Mbit
/ s in full duplex. The designed network is a fiber-optic communication line with a
length of 201 km and 33 km for microwave communication. For the SDH and
Ethernet technologies, Natex multiplexers and switches were selected, and Alcoma
equipment and the ValuLine brand antenna system were chosen for microwave
communication.

Conclusion. It was developed the concept of building a departmental
communications network of the oil industry of Irag. The communication network
was designed according to the radial-ring principle using an optical cable. A
microwave communication line was also designed to ensure the exchange of
information between control center, management station and the metering station
substation. As the equipment, we chose equipment that works on the principles of a
synchronous digital hierarchy, as a result, data were obtained on the network load,
the main parameters of the fiber optic, network reliability, availability factors, and
signal levels. It is shown that the designed network provides the required system
availability factor for transmission.
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ANALYZING TURBINE BLADE CREEP BEHAVIOR USING
COMPUTATIONAL FLUID DYNAMICS

ABDULKAREEM YOUSIF AL-OBAIDI
Ministry of Oil-Republic of Iraq
Scientific supervisor — ALI IBRAHIM LAWAH, Ph.D.

Relevance. Recent research focuses on understanding how structures respond to
high temperatures, especially in enhancing gas turbine performance. Methods like
film cooling, coatings, and blade modifications aim to protect turbine blades from
extreme temperatures up to 1400°C, extending their lifespan. This study involves
simulating turbine blade behavior using computational fluid dynamics (CFD) and
ANSYS software under defined temperature and pressure conditions. Through finite
element method (FEM) calculations, it aims to evaluate blade performance and
durability in extreme operational environments.

Goal of the work — The objective of this study is to examine the thermal
behavior of the turbine blade, both with and without a thermal barrier layer. By
conducting rigorous computational fluid dynamics (CFD) analysis, the CFD
instrument is employed to create and simulate the airflow over the turbine blade, as
well as to examine the flow characteristics of the blade. The resulting data from the
simulation is then compared to the observed performance of the thermal barrier
coating.

Result analysis — According to the results obtained, the gas turbine blades will
operate efficiently within the temperature range of 800 to 1000 degrees Celsius.
However, increasing the temperature to 1400 degrees Celsius will cause the blades
to fail. This is because the total deformation will more than double, and the pressure
will increase significantly compared to when the temperature is set at 800 degrees
Celsius.

Conclusion. This approach is subsequently employed to predict the lifetime of a
high-pressure turbine blade. The current methodology has the capability to provide
a direct assessment of the progression of stress in elements, deformation due to
creep, and damage in elements. This feature is highly advantageous in the
prognostication of the lifespan of high-temp structures.
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COMPARING ACI, BS, EUROPE CODE USING
LATERAL FORCES ON SHEAR WALLS EFFECT

ALFAT AL-WAWI (Researcher, Iraq)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance- This research compares planned concrete constructions in Baghdad
and Cairo and considers the influence of seismic maps on the structural system.
Principles, seismic maps, analytical methodologies, and case study conclusions were
provided. Shear walls can change a structure's mass center and stiffness. Asymmetry
is improbable. Gravity and the object's mass center cause this. When the shear wall
brings the structure's mass and stiffness closer, the requirements are met. Shear walls
absorb lateral loads, making structures stronger and more stable.

Goal of the work — To provide an overview of shear reinforcement provisions
in codes of practice for reinforced concrete beams and to draw

attention to the knowledge, tasks, and techniques that are required to comprehend
the fundamental philosophy and principles of building design code documents for
reinforced concrete structures.

Result analysis —the software analyzes the structure as many times as there are
static and dynamic loading scenarios (Load Cases), and then collects data from each
analysis, including forces, moments, and other internal activities for each part of the
structure. In addition, there are load cases that include both static and dynamic
loading. When the necessary conditions for structural analysis are met, such as those
listed in (Conditions of Structural analysis), the (Principle of Superposition) states
that "when a set of external forces are applied to the structure,

their actions in the structure are equivalent to the actions of the forces forming
them in the various elements of the structure.”.

Conclusion. Notably, The position of a shear wall can affect a structure's mass
center and stiffness. Asymmetric models are unlikely. Gravity and an object's center
of mass cause this effect. Shear walls meet the standards because they bring the
structure's mass and stiffness closer together. Shear walls fortify buildings by
absorbing lateral loads. Shear walls are common in construction. A response
spectrum investigation on the structure shows improved functioning and decreased
X and Y displacement. Finite element software like ETABS is a helpful tool for
simulating large-scale infrastructures when real research or simulations would be too
costly or complex to handle. This is a good use of finite element software (e.g. high
rise buildings).
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OPTIMIZATION OF THE STRUCTURE OF 4G AND 5G (LTE)
MOBILE COMMUNICATION NETWORK IN THE STATE OF LIBYA

WARDA A. N. AL-HAMILI (PhD. Student)
Scientific supervisor: Laptsevich Alexander Anatolyevich, Ph.D, Associate
Professor (Department of Telecommunication Systems - Belarusian State Academy
of Communications)

Relevance: In the State of Libya, like in many other countries, mobile
communications are gradually evolving and improving, particularly with the advent
of 4G and 5G (LTE) standards. Optimizing the structure of the mobile
communication network in Libya is an important task to ensure faster and more
stable connectivity, improved coverage, and better quality of service for subscribers.

Goal of the work: the goal is to provide subscribers in Libya with a robust, high-
speed, and reliable mobile communication network that meets their evolving needs
and supports the country's socio-economic development.

Result analysis — The 4G (LTE) standard provides higher data transfer speeds
and better bandwidth compared to older technologies. In Libya, communication
providers are actively working on deploying and enhancing 4G networks to offer
subscribers broader access to high-speed internet and data transmission. Optimizing
the network structure involves constructing new base stations, expanding network
infrastructure, and improving resource management algorithms for more efficient
network utilization. 5G promises even higher data transfer speeds, lower latency,
and increased network capacity. This opens up new possibilities for various
industries, including the automotive sector, Internet of Things. Optimizing the
network structure for 5G involves deploying new base stations, utilizing new
frequency bands, improving network architecture. One of the main challenges in
optimizing the network structure in Libya is ensuring coverage across the entire
country, including remote and sparsely populated areas. This requires building new
infrastructure and optimizing network coverage considering the geographical and
demographic characteristics of Libya. Improving access to modern communication
technologies will help develop the digital economy, enhance education and
healthcare quality, foster innovation, and improve the living standards of the
population.

Conclusion. Optimizing the structure of the 4G and 5G (LTE) mobile
communication network in the State of Libya is a crucial step in the development of
mobile communications and providing higher-quality service to subscribers. The
development of 4G networks and the implementation of 5G technologies require
building new infrastructure, utilizing new technologies, and optimizing network
coverage. Alongside challenges such as ensuring coverage across the entire country,
these efforts open up prospects for developing the digital economy and improving
the quality of life for the people of Libya.
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EVALUATION OF ZRO:-BASED NANOFILMS AS PROTECTIVE
LAYERS IN RADIOACTIVE WASTE CONTAINERS: AN
INVESTIGATION OF STRUCTURAL, OPTICALAND ELECTRICAL
PROPERTIES

AML AIED ALMUTERY (PhD. Student, Shagqra University, Riyadh-Saudi
Arabia)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance: Ensuring the secure confinement and proper disposal of radioactive
waste holds paramount significance in safeguarding both human wellbeing and the
environment. The nuclear technologies are extensively used in various domains such
as energy, medical science, manufacturing, agriculture, and more. The high-level
nuclear waste it produces, though, has a very lengthy decay time, high radioactivity,
and high toxicity [1]. Effectively and sensibly managing nuclear power is the most
challenging issue faced by any country that seeks to develop it. . The disposal of
radioactive waste has been addressed in a number of ways, including deep burial,
storage under the sea, storage in space, and ice treatment. Deep geological disposal
is presently considered the optimal choice for many countries. For deep geological
disposal, a "multi-barrier system" is envisioned, including packing materials
(container), buffer materials, and surrounding rock.

Goal of the work: In this context, this research studying aims to investigate the
potential of nano-thin films of pristine and doped ZrO; as protective layers in
radioactive waste containers using the sol-gel method.

Result analysis — In this context, to investigate the potential of ZrO.-based
nanofilms as protective layers in radioactive waste containers. The key findings of
the current study may lead to optimize and design the innovative technologies to
secure the radioactive waste storage and other potential applications including
energy, environmental protection and corrosion-resistant coating in numerous
industrial zones.The expected results of using a ZrO:-based film in a radioactive
waste container would depend on various factors such as the type and concentration
of radioactive material, the size and shape of the container, the thickness of the film,
and the duration of the storage. Generally, the ZrO.-based film should provide an
effective barrier against the release of radioactive material from the container and
prevent corrosion or degradation of the container material.

Conclusion. By the conclusion of this study, an effective solution will be found
to the problem of nuclear radiation leakage from containers containing radioactive
waste.
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EXAMINING THE SURFACE MORPHOLOGY OF AEROSOL-BASED
MICROPARTICLES COMPRESSED THROUGH UNIAXIAL PRESSING
USING IMAGEJ

AFUN EZEKIEL ANUOLUWAPO (1* year student group No. CY-11 Sukhoi
State Technical University)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance. Sol-gel synthesis of composite micro-powders with a
"semiconductor-dielectric” composition is of great interest in many areas, especially
optoelectronics and electronics. This novel approach has many benefits and creates
new opportunities for the creation of sophisticated materials with customized
properties.

Goal of the work — Using Sol-gel structures' diameter pore for crystal structures
can be ascertained by the imageJ program.

Result analysis — SiO, micro-powders with distinct particle size distributions
were created in order to create an analog of xerogel blanks, such as those created
through a mixed sol-gel method based on an aqueous dispersion of aerosil of the A-
380 brand. Phase contrast was used to transform the microphotograph into a
photomicrograph, which was then used to show the "empty" space between
agglomerates of SiO, nanoparticles. After one hour of annealing in the air at
T=800°C, Si02:CuO was determined to be the xerogel's phase composition. The
dispersion of the sizes of the conditionally "empty" space (black areas, henceforth
referred to as nanopores) between the agglomerates of SiO; particles that comprise
the xerogel matrix, in the range of 0-35 nm with a step of 5 nm, was analyzed for the
microphotography. A graphical dependence of the conditional maxima for the
computed dispersion of nanopore sizes has been added to the obtained data. An
averaged maximum in the region of roughly 16 nm was found by applying the
Gaussian smoothing method to the experimental curve (data were processed by the
Origin program). Nonetheless, it is possible to see larger nanopores that are at least
50 nm in size. These are caused by the unique ways that the xerogel is only formed
from pyrogenic silica particles. The passport data for the produced type of aerosil,
which ranges from 5 nm to 20 nm, is consistent with the very size of the primary
SiO; particles that form the xerogel frame and large particle agglomerates, which is
within 20 nm.

Conclusion. Theoretically, freshly prepared (and dried at low temperature)
xerogel has a fairly loose and fragile structure, but heat treatment at T = 800-1000
°C increases the rigidity of its frame and achieves linear shrinkage that satisfies
additional requirements for testing formed materials as tableted blanks with specific
biologically active components. Four different types of xerogel matrices were
obtained in total. First, there are pure xerogels—those devoid of dopants. The second
is xerogels with a specific concentration of copper nitrate. The third is copper (I1)
oxide-containing xerogels. The fourth is reduced copper-containing xerogels. All
samples were kept in sealed plastic bags.
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IMPUTATION MISSING VALUES FOR DIABETES DATA
USING AN ALGORITHM

ANAS MUDHAFAR AHMED AHMED
Ministry of Oil —Republic of Iraq
Scientific supervisor: Ali Ibrahim Lawah, Ph.D.

Relevance. To calculate missing values in a database of people with diabetes.
The missing values are compensated by using an algorithm inspired by nature, which
is the gray wolf algorithm. Accuracy is achieved through the use of three distinct
classifiers, K-Nearest Neighbors (KNN), Support Vector Machine (SVM), and
Naive Bayesian Classifier (NBC).

Goal of the work — The objectives of this article to design an imputation
algorithm based on Grey Wolf Algorithm with three different classification models,
KNN, SVM, and NBC. and to impute the missing values of PIDD dataset using the
proposed algorithm. and last step to verification and testing of the validity of the
proposed algorithm using various evaluation scales.

Result analysis — The effectiveness of the suggested imputation algorithm was
determined by the results of two primary trials. First, by using cross validation with
5 folds, and then in the second experiment, the algorithm was tested by using the
holdout validation method with the dataset divided into a training set of 65% and a
testing set of 35%. In each of the separate experiments, a total of sixteen different
tests were performed and analyzed. the effectiveness of the algorithm was evaluated
based on a variety of factors, including the number of iterations, as well as the size
of the swarm, each search agent in the swarm represents of stands in for a potential
solution to the problem at hand. Here, we employ the imputation technique based on
Grey Wolf Algorithm (GWO). The resulting missing values are then evaluated using
one of three classifiers: The K Nearest Neighbors (KNN), the Support Vector
Machine (SVM), or the Naive Bayesian Classifier (NBC). the IGWO-KNN
algorithm had the best overall results; but, the IGWO-SVM algorithm produced
better results on average. The standard deviation demonstrated that both IGWO-
SVM and IGWO-NBC are more stable than IGWO-KNN. The distinction was made
using this metric.

Conclusion As a solution to the issue of missing data, a number of imputation
methods have been offered in the literature. Some common methods include
ignoring or eliminating samples with missing values, substitution with zeros,
average, or random values generation. In recent research, optimization-based
imputation techniques were proposed to be used in place of traditional imputation
methods. These algorithms seek out optimal values to substitute for missing data,
rather than relying on linear mathematics or complete randomization.
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THE EFFECTS OF SMART BANDAGES ON ACCELERATING
WOUND HEALING

BASSAM S. H. MUSLEH (6" year student Gomel State medical University)
Scientific supervisor — Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance: The scarcity of conventional wound care techniques has prompted
the creation of next-generation smart wound dressings, which can assist medical
professionals in making prompt and precise treatment decisions to impede tissue
healing and better understand the true state of the wound during the healing process
[1]. To accomplish this, wearable sensors that track biomarkers related to wounds,
wireless transmission methods, and sophisticated drug delivery systems can all be
integrated into a single wound dressing to create an all-in-one solution that enables
remote real-time monitoring and early diagnosis.

Goal of the work: To explore and understand how smart bandages innovative
technology can positively impact the wound healing process By examining the
advancements in smart bandages, their features, and the underlying mechanisms,
determine the potential benefits of using these intelligent dressings in clinical
settings.

Result analysis — Chronic non-healing wounds are the primary cause of limb
amputation and pose serious healthcare challenges to a large number of people. They
also place a heavy financial burden on healthcare providers. Chronic wounds are
dynamic despite being permanently inflamed, and effective treatment necessitates
detecting anomalies, giving the right medications and growth factors, and adjusting
the surrounding conditions. We'll talk about technologies designed to actively
monitor the wound environment in this article. We also review automated or semi-
automated systems that can react to the wound environment and highlight drug
delivery tools that have been integrated with bandages to enable precise temporal
and spatial control over drug release.

Conclusion. The conclusions Clinical practice is predicted to change as
automated bandages and telemedicine become more common, particularly in rural
areas. More automated dressings that are able to sense and administer therapeutics
automatically or semi-automatically would greatly enhance patient comfort and
lower the risks connected with wound care. Better power sources, dependable
sensors, and dependable networks for data management are still needed, dependent
on a variety of research endeavors, and not yet developed.
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EXTRACTION AND EVALUATION OF THE EFFECTIVENESS OF
ARGEMONE MEXICAN LEAVES AS AN ANTIBACTERIAL

DINA MURSHED (master student, chemistry of department, faculty of sciences ,
Taiz university- Yemen)
Scientific supervisor. Prof. Niyazi A.S.AL-Areqi

Relevance. Argemon Mexicana is an annual herbaceous plant that has medicinal
uses and has multiple uses. The plant extract has antimicrobial properties .The
extract shows potential application in reducing bacterial infections. It was worked
out due to the unavailability of pharmaceutical materials as a result of the war and
the siege on the city of Taiz, and the preparation of medicines from plant extracts is
considered a safer and less toxic method than chemical pharmaceutical preparations
As well as inexpensive economy boosts, local products encourage researchers to
invent a new way.

The aim of the work It is to study the antimicrobial activity of Mexican
Argamon leaf extract and evaluate its potential application in reducing bacterial
infections . And check the effectiveness of the extract against various bacteria . In
addition, the study was aimed at evaluating antifungal activity . And contribute to
the understanding of the medicinal properties of argemon Mexicana and its potential
use in the treatment of infections.

Analysis of the results the extract was prepared as an antimicrobial by extracting
plant substances using solvents such as ethanol or methanol. The plant material was
dried and then ground into a fine powder before mixing with the selected solvent.
and evaporate it to obtain a concentrated extract, which can be further used for
antimicrobial testing. Argemon Mexicana extract has shown antimicrobial activity
against Gram-positive and Gram-negative bacteria. The antifungal activity of
Mexican argemon extract against Candida was evaluated, and it was found to be
effective with a 15 mm inhibition zone. And he has the ability to use it as an effective
remedy for bacterial infections. The results showed that a concentration of 25 mcg
/ mL was active against bacteria and fungi. The study also evaluated the physical
properties to assess its suitability as an antibacterial . The extract was tested against
various types of microorganisms, including Gram-positive and Gram-negative
bacteria, as well as fungi. Antimicrobial activity is determined by measuring the
inhibition zone or the minimum inhibitory concentration (mic) of the extract.

Conclusion. In general, the results highlight the medicinal properties of argemon
Mexicana and its potential application in the development of antimicrobial therapies
for bacterial infections.
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THE ACTUALITY OF ARTIFICIAL INTELLIGENCE IN DESIGN
AMONG IBB UNIVERSITY INSTRUCTIONAL TECHNOLOGY AND
GRAPHICS STUDENTS

ESHRAQ MOHAMMED SAEED AL-SABRI
(Master, Ibb University-Yemen)
Scientific supervisor: Mamun A.N. Qasem, Ph.D., Associate Professor
(Psychological and Educational Studies Department, Ibb University, Yemen.)

Relevance: Artificial intelligence (Al) has become an increasingly relevant and
impactful technology in various industries, including design. At Ibb University,
instructional technology and graphics students are recognizing the actuality of Al
and its potential in the field of design. Al-driven tools and techniques are
transforming the way students approach and execute design projects, offering new
possibilities and enhancing their creative processes.

Goal of the work: to cultivate a new generation of designers who can harness
Al's potential to create innovative and ethically conscious design solutions.

Result analysis — Al technology enables personalization and customization in
design. Students can use Al-powered tools to create designs tailored to specific user
preferences or demographics. Whether it's designing personalized user interfaces,
adaptive learning materials, or customized graphics, instructional technology and
graphics students at Ibb University can leverage Al to create designs that cater to
individual needs and enhance user experiences. This increased efficiency enables
students to produce high-quality designs within shorter timeframes. By leveraging
Al-driven recommendations, students Ibb University can make informed design
decisions and create designs that resonate with their intended audience. Whether it's
designing personalized user interfaces, adaptive learning materials, or customized
graphics, instructional technology and graphics students at Ibb University can
leverage Al to create designs that cater to individual needs and enhance user
experiences. Understanding the responsible and ethical use of Al in design ensures
that the technology is harnessed for the benefit of society while mitigating potential
risks..

Conclusion. In conclusion, the actuality of artificial intelligence in design is
becoming increasingly evident among instructional technology and graphics
students at Ibb University. Al technology offers opportunities to streamline
workflows, enhance creativity, provide intelligent design assistance, enable
personalization, and encourage ethical considerations. Embracing Al-driven tools
and techniques equips students with valuable skills and prepares them for the
evolving landscape of design, empowering them to create innovative and impactful
designs.
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THE ENVIRONMENTAL CRISIS IN YEMEN: THE FORGOTTEN
REPERCUSSIONS OF THE PERPETUAL CONFLICT AND ITS IMPACT
ON THE FUTURE OF CHILDREN

GAAFAR A. Q. SAEED, GAMAL A. A. BLALAH (Students, Gomel state
medical university)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance: Yemen has been embroiled in a perpetual conflict for years, with
devastating consequences for its people. While the humanitarian crisis and the loss
of lives are widely recognized, the environmental crisis in Yemen often goes
unnoticed. The ongoing conflict has led to severe environmental degradation, posing
long-term risks to the country's ecosystem and, particularly, its children.

Goal of the work: to foster a sense of responsibility and urgency in addressing
the environmental crisis, advocating for sustainable solutions, and promoting peace
and stability in Yemen.

Result analysis — The destruction of infrastructure, including water treatment
plants, has resulted in contaminated water sources. As a result, children are exposed
to waterborne diseases, malnutrition, and stunted growth. The lack of clean water
and proper sanitation facilities also increases the risk of epidemics, endangering the
health and well-being of Yemeni children. However, the conflict has led to the
destruction of agricultural land, irrigation systems, and livestock, disrupting food
production and exacerbating food insecurity. Children are particularly vulnerable to
malnutrition and starvation, which can have lifelong consequences on their physical
and cognitive development. Yemen's unique ecosystems, including its forests and
coastal areas, are being irreversibly damaged, robbing future generations of their
natural heritage. The conflict has caused significant damage to infrastructure,
including power plants, factories, and oil facilities. This has led to the release of
hazardous materials and pollutants into the environment, further exacerbating health
risks for children. Air pollution, toxic waste, and uncontrolled dumping pose
immediate and long-term health hazards, including respiratory diseases and
increased cancer risks. It is crucial to recognize that the environmental crisis in
Yemen is intimately linked to the ongoing conflict. Resolving the conflict and
establishing peace will be instrumental in addressing the environmental challenges
and safeguarding the future of Yemen's children.

Conclusion. It is crucial to recognize that the environmental crisis in Yemen is
intimately linked to the ongoing conflict. Resolving the conflict and establishing
peace will be instrumental in addressing the environmental challenges and
safeguarding the future of Yemen's children.
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ECOLOGICAL RESILIENCE IN YEMEN IN THE FACE OF GLOBAL
ENVIRONMENTAL CHANGE

HADIL N.A. ABDULJALIL (Master, Siddian University, China)
Scientific supervisor: Ph.D. Yahya Taha Abdo AL-Ademi
Scientific Organization for Research and Innovation - Republic of Yemen

Relevance: Yemen, a country located on the southern tip of the Arabian
Peninsula, is characterized by a fragile and vulnerable ecosystem. The nation faces
numerous environmental challenges, including water scarcity, deforestation, soil
degradation, and the impact of climate change. In the face of these global
environmental changes, understanding and promoting ecological resilience in
Yemen is of utmost importance.

Goal of the work: This article aims to explore the concept of ecological
resilience and discuss its significance in building a sustainable and adaptive
ecosystem in Yemen.

Result analysis — Ecological resilience refers to the capacity of an ecosystem to
withstand and recover from disturbances while maintaining its essential structure,
function, and identity. Resilient ecosystems can absorb shocks, adapt to changes,
and continue to provide ecosystem services that support human well-being. In the
context of Yemen, ecological resilience entails the ability of its natural systems to
cope with and recover from environmental challenges, ensuring the sustainability of
natural resources and the livelihoods of its people. whereas Yemen faces several
environmental challenges that threaten its ecological integrity and the well-being of
its population. These challenges include: Water Scarcity,Deforestation and Land
Degradation,Climate Change Impacts.To enhance ecological resilience in Yemen,
the following strategies can be considered: Ecosystem Restoration,Water Resource
Management,Climate Change Adaptation,Community Engagement and Capacity
Building and International Cooperation and Support.

Conclusion. Yemen faces significant environmental challenges, exacerbated by
global environmental change. Enhancing ecological resilience is crucial for the
country's sustainable development, preservation of natural resources, and the well-
being of its population. By implementing strategies that focus on ecosystem
restoration, water resource management, climate change adaptation, community
engagement, and international cooperation, Yemen can strengthen its ecological
resilience and build a more sustainable and adaptive future in the face of global
environmental change.
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BREAST CANCER CLASSIFICATION USING DEEP LEARNING

HIND A.N. AL-MAAMRA (Master’s, Altinbas University, Istanbul, Turkey)
Scientific Supervisor — Asst. Prof. Dr. Abdullahi Abdu Ibrahim
Computer and Electrical Engineering Altinbas University, Republic of Turkey

Relevance. It is becoming common the use of artificial intelligence to solve the
complex problems so the use of deep learning is to improve the performance of
breast cancer diagnosis in addition the implementation of pre-trained models
including CNN, VGG19, ResNet50, MobileNet and DesseNet to classify benign and
malignant breast cancer lesions.

Goal of the work. Apply the pretrained models to the breast cancer histology
images from the BreakHis dataset. demonstrates the potential of deep learning
techniques for improving the accuracy of breast cancer diagnosis.

Result analysis. The results of numerous tests looking into how well the CNN,
ResNet50, VGG19, MobileNet, and DesneNet models performed on the BreakHis
dataset. The data was splitting into training set 80% and test set 20%. The five deep
learning models' performances on breast cancer (malignant and innocuous) are
compared using PRE, RE, f1-score, ACC, and confusion matrix and the progress of
the training is monitored through the use of "loss" and "ACC" metrics the results
were portioned into result before enhancement and result after enhancement.
DenseNet performs better than the other models, as evidenced by its PRE of 92%,
RE of 98%, and F1 score. F1 is 95%, and the ACC is 93%. Although the other models
are not as effective as DenseNet, they still function well like the ACC of VGG19
was 85% and F1-s 90%, ACC of ResNet50 was 86% and Fi-s 90%, ACC of CNN
was 86% and Fi1-s 90% and the ACC of MobileNet was 87% and F1-s 90% Due to
an imbalance in the data, the models displayed a bias towards the negative category.
Furthermore, overfitting of the model was noted.to enhance its performance Before
the output layer batch normalization was added and the number of training epochs
was increased. Then after enhancement, DenseNet shows the highest ACC and Fi-s
94% and 96%. VGG19 with ACC 86% and F1-s 90%, ResNet50 with ACC 87% and
F1-s 90%, CNN with ACC 86% and F1-s 90% and MobileNet with ACC 87% and
Fi1-s 91%.

Conclusion. This study aimed to improve the performance of breast cancer
diagnosis using deep learning techniques. The models could have an significant
impact on the early detection and treatment of breast cancer, initially the models
showed a bias toward the negative category dua to an imbalance in the data.
Additionally, the overfitting was observed in the model also increase the number of
epochs and adding a batch normalization improved the performance of the models.
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SYNTHESIS OF A CREAM USING THE ARGEMONE MEXICAN
PLANT EXTRACT TO TREAT SKIN CONDITIONS

HISHAM R.S.A.ALHERWI (Master, Alhikma University- Yemen)
Scientific supervisor. Aref 1zzaddeen ALsenui,Ph.D,Associate professor

Relevance. . It is now necessary to resort to medical alternatives that are safer,
more convenient and easier than the available chemical drugs . As a result of the
indiscriminate use of chemical drugs that gave resistance to bacteria and
microorganisms, allowed scientists to search for modern materials from several
sources, including plants, in order to increase yields, increase economic mobility and
local industrialization . Therefore, an extract from the Mexican argemon plant was
used and its components, effectiveness and activity against microorganisms were
studied to reduce the spread of bacterial and fungal infections and to prepare
pharmaceutical products from which it can be used

Goal of the work This study was conducted to evaluate the antibacterial
capabilities of the extract of the leaves, stems and roots of the plant against bacterial
species with the possibility of using it as a real antimicrobial agent in the
pharmaceutical industry and to formulate and evaluate the extract of the Mexican
argemone plant as an antibacterial and antifungal and identify the active substances
of the plant and prepare it.

Analysis of the results The extract of the Mexican argemon plant was used by
collecting, drying, grinding and extracting active substances from it using suitable
solvents such as ethanol and methanol to obtain it after steaming the extract in the
form of a powder and then preparing an oil emulsion from it by mixing the extract
with wax and fine paraffin . The study proved that the plant extract is effective
against many types of Gram-positive bacteria, which were isolated from the mouth,
intestines and skin, and identified its components of active substances, as it had a
significant role in the elimination of fungi, bacteria and allergies, as the product
conducted diffusion tests, viscosity and PH measurement .

Conclusion. It is worth noting that the potential applications of the product and
extract were effective against staphylococci and other microorganisms and through
which some cases of skin infections were treated.
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ADVANCED ENCRYPTION AND IMAGE DATA SECURITY USING
CLOUD COMPUTING

IMAD JALAL SAEED (Ph.D. student, University of Jordan)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance: Image protection is an important issue, particularly in cloud
computing, since the majority of service providers don’t typically have a robust
security system for protecting data centers, for providing such privacy and security
to users, the encryption of images Data protects from any unauthorized user access.
Many fields have applications of image encryptions, such as multimedia systems,
internet communication, medical imaging, and military communication. In addition,
color images have been transmitted as well as stored in large amounts over wireless
networks and the internet, which is benefiting from the quick developments in
network and multimedia technologies.

Goal of the work: to design a secure image encryption model in order to obtain
better data in cloud security and prevent cloud providers from reaching the original
data of users directly.

Result analysis — Data privacy and security were vital issues restricting many
cloud applications. A major concern in security and privacy results from the fact that
the data might be reached via cloud operators. The presented work was focusing on
such issues and suggested an intelligent image cryptography method by which the
intruders or cloud service operators cannot get the data directly, however, to design
a secure image encryption model in order to obtain better data in cloud security.
Effective cryptography means to avoid malicious activities occurring on cloud
computing, and prevent cloud providers from reaching the original data of users
directly. Despite the difference in the size of the proposed images, that the Enhance
proposed model by implementing the strong algorithm, takes less time compared to
the original images.

Conclusion. The chosen solution was to implement both encryption and
decryption using the required programs with the Amazon Web Services (AWS)
cloud provider. Encrypted data can then safely be stored in the Cloud and decrypted
on demand again it has been observed that the proposed model achieved good results
in all experiments with high security and less time. The highest value of the PSNR
(10.545) and the smaller value of the MSE (5734.47) indicate that the proposed
model has efficient encryption strength. The comparison result sand percentage
enhancement between the proposed method and the original encryption method
showed that the proposed method can be used effectively and fast to provide good
protection for the image.
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SURFACE PLASMON RESONANCES LOCALIZED IN SIMPLE
TUNABLE PLASMONIC NANOSTRUCTURE

KHADIGA ALI DAHAN GHENEM (master, College of physics -Nanjing
University of Aeronautics and Astronautics- China)

Relevance. Noble metal nanomaterial’s in nanomaterial research have attracted
extensive attention in various fields due to their excellent optoelectronic properties
and potential engineering applications. Most of these fundamental researches and
applications are closely related to surface Plasmon (SP) resonances and their effects
on metallic nanostructures. Surface Plasmon’s are collective oscillations formed by
coupling electromagnetic waves with surface electrons in metals. Surface plasmon
resonance (SPR) occurs when the incident light wave matches the wavevector of
surface Plasmon’s on a metal surface. For small-sized metal nanoparticles, if the
incident light frequency matches the SP resonance frequency of the metal
nanoparticles, strong resonant absorption of photon energy occurs, known as the
localized surface Plasmon resonance (LSPR) effect, which manifests as one or more
distinct absorption peaks in the spectrum. Noble metal nanostructures, especially
those composed of gold (Au) and silver (Ag), are commonly referred to as plasmatic
nanostructures. Due to their sensitivity to the environment, structural dimensions,
morphology, and composition, Au and Ag's nanostructures exhibit tunable LSPR
absorption peaks and plasmatic optical effects, such as strong local electric fields,
near-field enhancement, and far-field scattering. These LSPR effects not only have
significant implications for fundamental research on Au and Ag nanoparticles but
also demonstrate important application value in photonics, sensing and detection,
optoelectronic devices, bioimaging, energy, catalysis, and other fields.

Goal of the work — The optical properties of different Au nanostructures are
studied and compared with Ag nanostructures of the same morphology and size.

Result analysis — The optical properties of different Au nanostructures are
studied and compared with Ag nanostructures of the same morphology and size.
Generally, as the nanostructures become more elongated and the vertices become
sharper, the refractive index (RI) sensitivity increases. We observed that the
refractive index sensitivity does not primarily depend on the type of metal, but rather
on the aspect ratio (defined as length/width) and the sharpness of the edges of the
nanostructures. The dependence of refractive index sensitivity on the aspect ratio
becomes more prominent as the size of the nanostructures increases.

Conclusion. Notably, the geometry control of anisotropic Au and Ag
nanostructures opens up unique opportunities for us to study and will become a
research hotspot.
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URBAN ECOLOGY AND SUSTAINABLE CITIES: INTEGRATING
ENVIRONMENT AND SOCIETY" A STUDY ON THE YEMENI
ENVIRONMENT

MALEK A.T.GH. ALI, GALAL F.S.H. AL-KAMALI (researchers, Scientific
Organization for Research and Innovation - Republic of Yemen)
Scientific supervisor: Ph.D. Yahya Taha Abdo AL-Ademi (Scientific
Organization for Research and Innovation - Republic of Yemen)

Relevance: Urbanization is a global phenomenon that presents both
opportunities and challenges for sustainable development. As cities expand and
populations grow, the integration of environmental considerations becomes crucial.
This article focuses on the Yemeni environment and explores the concept of urban
ecology and sustainable cities in the context of Yemen. By examining the
relationship between environment and society in Yemeni cities.

Goal of the work: this study aims to highlight the importance of integrating
sustainable practices to promote a harmonious coexistence between urban
development and the natural environment.

Result analysis — Yemen, like many other countries, is experiencing rapid
urbanization. The process of urban growth brings numerous environmental
challenges that need to be addressed to ensure long-term sustainability. Some key
environmental impacts of urbanization in Yemen include:Land Use and Habitat
Loss,Air Pollution,Water Management and Waste Management.Urban ecology
focuses on understanding the interactions between urban systems and the natural
environment. It emphasizes the importance of integrating ecological principles into
urban planning and design to create sustainable cities. In the Yemeni context, urban
ecology can play a pivotal role in achieving sustainable urban development. The
concept involves:Green Infrastructure,Sustainable  Transportation,Resource
Efficiency and Community Engagement. Yemen faces unique challenges in
achieving urban ecology and sustainable cities due to its political instability,
economic constraints, and ongoing conflicts. However, there are opportunities for
progress, and efforts can be made to overcome these challenges. Some key
considerations  for ~ Yemen's urban  development include:Integrated
Planning,Renewable Energy, Education and Awareness and International Support.

Conclusion. Integrating environmental considerations into urban development
is vital for promoting sustainable cities in Yemen. By adopting principles of urban
ecology, Yemen can address environmental challenges, preserve natural resources,
improve living conditions for urban residents, and build resilient and sustainable
cities. Despite the challenges, the country faces, concerted efforts from governments,
communities, and international partners can help Yemen achieve a balance between
urban development and environmental conservation, ensuring a sustainable and
prosperous future for its cities and inhabitants.

138



IMAGE STEGANOGRAPHY BY USING DEVELOPMENT OF LEAST
SIGNIFICANT BIT

MOHAMMED MUWAFAQ MOHAMMED
(Searcher- Ministry of Electricity - republic of Iraq)
Scientific supervisor: Ph.D. ALI IBRAHIM LAWAH. (Ministry
of Construction, Housing, Municipalities and Public Works —republic of Iraq)

Relevance. The communication is very important and popular to transform data
from one device to another. A message travels from a side to another side and the
unauthorized side may listen and discover the content of the message. Therefore, the
message must be protected from the unauthorized side. Various techniques have
been developed to protect sending the message.

Goal of the work — This paper proposes the least significant bit Steganography
method to hide a secret message inside an image cover via using dynamic stego-key.
To check the effectiveness of the proposed method, many factors are used for
evaluation and compared with another method. The results illustrate more robustness
at steganography since stego-key depends on the cover image to hide a secret
message.

Result analysis —The development of least significant bit algorithm (DLSB) is
similar to (LSB), which converts the message and image pixels into binary form, but
the difference is in substituting. The most significant bit (MSB) uses to decide the
substituted bit of a message if it is the first bit of (LSB) or the second bit. Our
algorithm is a protocol between the sender and the receiver. For example, when MSB
is '1', it substitutes the first bit of the (LSB) and when (MSB) is '0', it substitutes the
second bit of the LSB. This algorithm is called a development least significant bit
(DLSB). The results show a small change between (DLSB) and (LSB). In the LSB
method, the color grade of the image pixel changed between £1 from the original
value. Whereas, in (DLSB), the color grade of the image pixel is changed between
+2 from the original value. Hence, it is impossible to recognize the difference
between cover and stego- image by a human eye because of the small change in color
grade.

Conclusion. This paper proposes the least significant bit Steganography method
to hide a secret message inside an image cover. the (DLSB) approach has been
applied to images for hiding a secret message as well as the (LSB) has been used for
the purpose of comparison. The maximum number of bits that can be hidden is equal
to the number of pixels in the image. In addition, the key dynamic will now depend
on the cover image which rarely can be recognized. Further work can be applied by
employing more methods of encrypting on the secret message.
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DESIGNING WEBSITE INTERFACES USING ARTIFICIAL
INTELLIGENCE TOOLS

MOHAMMED A. M. K. AL-AIMIRI
(Master at the department of Information Technology, Lovely Professional
University, India)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance: Within the quickly changing field of digital technology, the use of
artificial intelligence (Al) tools in website interface design is extremely important,
while the incorporation of Al tools to improve digital interfaces is relevant in the
context of technological advancements. Thus, knowledge about how to improve the
user experience on the web is greatly advanced.

Goal of the work Explore the effects of incorporating artificial intelligence (Al)
tools into website interface design and offer insights that improve user-centric design
practices, improving web interfaces for a more efficient and intuitive user
experience.

Result analysis — indicates a definite improvement in the user experience. Al-
supported interfaces show a positive effect on user engagement, and these
improvements are evident in increased user satisfaction and interaction.
Furthermore, the examination of predictive analysis methods reveals accuracy in
predicting the needs of users. Notable advancements in content customization and
formatting according to user preferences are another example of the impact of
automated design. Significant advancements in factors like page load speeds and
ease of navigation are highlighted by usability metrics. By highlighting the benefit
that web interfaces with artificial intelligence tools bring, comparative analysis
highlights their clear superiority. In summary, the incorporation of artificial
intelligence into the design of website interfaces greatly improves user experience
by offering more customized and interactive user interfaces.

Conclusion. The conclusions indicate ways Al can improve user interaction and
satisfaction, as evidenced by the pronounced gains in automated design efficiency
and predictive analysis accuracy. Through improved user-centric outcomes, it's
important to stay on the very forefront of technological advancements, which will
have major consequences for the ongoing evolution of web design practices.
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DETECTING ALZHEIMER'S DISEASES BY ADVANCEMENTS IN
EEG SIGNAL ANALYSIS WITH MULTIMODAL MRI INTEGRATION

MUSTAFA ABDULGHANI NASER ALZUHAIRI
AL-AYEN IRAQI UNIVERSITY, Republic of Iraq
Scientific supervisor — Ali Ibrahim Lawah, Ph.D.

Relevance. As a consequence of an increase in the community's average life
duration, dementia has surfaced as a public health problem of pressing and important
concern. This is a direct result of the rising average age of the population. Before the
middle of the 1960, people believed that senile dementia was more common than
Alzheimer's disease (AD), which at the time was thought of as a form of pre-senile
dementia The main contributions of this work is to develop an intelligent system that
is built on machine developing machine learning and is envisioned to provide health
reasons practitioners with helping hands in making an accurate detection of
Alzheimer's condition by utilizing magnetic resonance imaging

Goal of the work —Is to address the pressing and important public health concern
of Alzheimer's disease, which has become increasingly prevalent due to the rising
average age of the population. The work aims to explore the evolution of the
understanding and diagnosis of Alzheimer's disease, as well as the ongoing research
and development in this area. Additionally, the work seeks to highlight the
complexities and challenges associated with managing non-communicable diseases,
particularly dementia and Alzheimer's disease, and to emphasize the need for
collaboration across various sectors to effectively address this issue.

Result — One of the most significant achievements of this research is the
development of an advanced intelligent system based on machine learning. This
system is designed to aid medical professionals in the detection of Alzheimer's
disease using magnetic resonance imaging. The deep learning models, trained on
brain images for each of the four diseases, have achieved a level of effectiveness that
is considered to be at the forefront of the field. This breakthrough has the potential
to revolutionize the early diagnosis and treatment of Alzheimer's disease.

Conclusion. Deep learning has recently been utilized for the analysis of
neuroimages, including magnetic resonance imaging (MRI), functional MRI, and
positron emission tomography (PET), and has shown significant performance
improvements over traditional machine learning in the automated examination of
brain disorders. One of the key accomplishments of this research is the development
of an intelligent system based on machine learning, aimed at assisting medical
professionals in the detection of Alzheimer's disease through MRI. The deep
learning models trained on brain images for each of the four diseases have achieved
cutting-edge effectiveness in the field.
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ANALYZING TURBINE BLADE CREEP BEHAVIOR USING
COMPUTATIONAL FLUID DYNAMICS

NOOR HASAN MOHSIN SHUAIBT (researcher, Iraq)
Scientific supervisor: Ali Ibrahim Lawah, Ph.D.
Republic of Iraq

Relevance. The best design strategy would be not to overlook soft wares that
existed for decades, but to develop new applications and algorithms for existing and
future architectures. High-performance computing on GPUs has attracted an
enthusiastic following in the academic community as well as within the industry, so
there is growing expertise among programmers and alternative approaches to
software development.

Goal of the work. This work aims to develop this issue into a secure file system
using Encryption Algorithm (AES) to provide security and confidentiality for
important files and data. The GPU is used to implement the simplest multi-compute
encoding of the AES algorithm, which meaning that implementation is a solution to
increase file processing throughput.

Result analysis. By looking at the software and hardware evolutions, it is clear
that there has been lot of developments done both to the hardware and software to
map the general purpose computations onto GPU and now most of the research is
concentrated on making these processes much easier for the systems and
programmer. Development from shading languages to streaming programming has
given a boost for GPU Computing. There are many academic research projects on
stream languages, which gave birth to many vendor specific languages, for example
Brook+ of AMD is an extension of BrookGPU developed by lan Buck of Stanford
University. NVIDIA’s CUDA is a higher level interface than AMD’s HAL and
CAL. Similar to Brook, CUDA provides a C-like syntax for executing on the GPU
and compiles offline and exposes two levels of parallelism. CUDA is more flexible
and complex, whereas RM (RapidMind, now acquired by Intel and trade named as
Ct) is more portable However, all of this flexibility and potential performance gain
comes with the cost of requiring the user to understand more of the low-level details
of the hardware, notably register usage, thread and thread block scheduling, and
behavior of access patterns through memory. Hence all the industries have formed a
consortium and trying to develop an industry standard language.

Conclusion. Currently GPU computing has focused only on GPU Cards. But
future computing has to focus on using hundreds of accelerators along with CPU
cores than symmetric processing. In future GPU architectures, If GPU is directly
connected to the memory through the bus, which may alleviate PCI express
bottleneck, the computation algorithm and application development will see a new
phase altogether.
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HEALTH DATA SECURITY: CHALLENGES AND SOLUTIONS IN
THE DIGITAL ERA

OMAR A. S. M. AL-AMERI (2" year student Gomel State Medical University-
Belarus)
Scientific supervisor: Ph.D. Ahmed A.A. AL-Dilami
Scientific Association for Research and Innovations, Yemen

Relevance: In the digital era, the healthcare industry has witnessed a significant
shift towards the use of electronic health records (EHRs) and digital health
technologies. While this transition brings numerous benefits, it also raises concerns
about the security and privacy of health data. Safeguarding sensitive patient
information is crucial to protect individuals' privacy, prevent data breaches, and
maintain trust in the healthcare system. This article explores the challenges faced in
health data security and proposes potential solutions in the digital era.

Goal of the work: to strengthen health data security practices and mitigate the
risks associated with the digitalization of healthcare systems.

Result analysis — Data breaches and cyberattacks: The increasing digitization of
health records has made them attractive targets for cybercriminals. Data breaches
and cyberattacks can lead to unauthorized access, theft, or manipulation of patient
information. These incidents not only compromise patient privacy but can also have
severe consequences, including identity theft, financial fraud, and reputational
damage to healthcare organizations. Accidental or intentional data breaches from
within the healthcare system can pose significant security risks and undermine
patient trust. However, interoperability challenges can arise when sharing data
across disparate systems, introducing vulnerabilities and potential security gaps.
Adapting to the evolving regulatory landscape and ensuring compliance can be
complex and resource-intensive for healthcare organizations. Encryption ensures
that even if data is intercepted, it remains unreadable and unusable to unauthorized
individuals. Educating staff members about the importance of protecting patient data
and recognizing potential security threats can help mitigate risks associated with
insider threats. Real-time monitoring, anomaly detection, and incident response
capabilities are essential components of an effective security strategy.

Conclusion. health data security is a critical concern in the digital era, given the
increasing reliance on electronic health records and digital health technologies.
Addressing the challenges associated with data breaches, insider threats,
interoperability, and regulatory compliance requires a comprehensive and proactive
approach. By implementing strong encryption, access controls, regular assessments,
training programs, collaboration, and monitoring systems, healthcare organizations
can enhance health data security and protect patient privacy in the digital age.
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YEMENI ECOSYSTEM SERVICES: LINKING ECOLOGY
AND ENVIRONMENTAL MANAGEMENT

OQBA A.A. AHMED (Master, Siddian University- China)
Scientific supervisor: Ph.D. Yahya Taha Abdo AL-Ademi
Scientific Organization for Research and Innovation - Republic of Yemen

Relevance: Yemen's ecosystems' threats and difficulties, as well as how they
affect ecosystem services. This might involve problems like pollution, water
scarcity, deforestation, habitat degradation, and the consequences of climate change.
The necessity of sustainable environmental management strategies is emphasized in
this section in order to address these issues and encourage the long-term provision
of ecosystem services.

Goal of the work: The purpose of this paper is to examine the idea of ecosystem
services within the Yemeni context and to emphasize how crucial it is to incorporate
ecological knowledge into environmental management techniques. Yemen, a
country in the southwest of the Arabian Peninsula, is home to a variety of
ecosystems, including deserts, mountains, coastal regions, and agricultural
landscapes. Numerous services offered by these ecosystems are essential to both
sustainable development and human well-being.

Result analysis — The specific ecosystem services provided by Yemen's unique
ecological systems are discussed. It examines providing services (such as wood,
food, and water), regulating services (such as regulating climate, cleaning water, and
halting erosion), cultural services (such as leisure and spiritual values), and
supporting services (such as nutrient cycling and soil formation). It is emphasized
how crucial these services are to both local and national economies in the US. With
a focus on Yemen, this article attempts to examine the idea of ecosystem services
and emphasize how crucial it is to incorporate ecological knowledge into
environmental management techniques. Yemen contains a wide variety of
ecosystems, including coastal regions, mountains, deserts, and agricultural
landscapes. Yemen is situated in the southwest of the Arabian Peninsula. For human
well-being and sustainable development, these ecosystems offer a variety of
essential services.

Conclusion. The conclusion, which also emphasizes how important it is to
recognize and value Yemeni ecosystem services. It emphasizes how important it is
to continue research, develop capacity, and integrate policy in order to ensure
Yemen's ecosystems are preserved and used sustainably for future generations.
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CELLULAR COMMUNICATION STANDARD LTE OF POLOTSK,
VITEBSK REGION

RASOOL KAREEM NAJM
(Ministry of Defense — Republic of Iraq)
Scientific supervisor: Ali Ibrahim Lawah , Ph.D.

Relevance. LTE (Long Term Evolution) is a logical continuation and
improvement of third generation networks. LTE was approved by the Third
Generation Partnership Project (3GPP) in January 2008. In the Republic of Belarus,
the LTE radio access network was put into commercial operation on 17 December
2015. Construction of the network is carried out by the first infrastructure operator
becloud for its further provision to all interested operators. By the end of 2016, 4G
services were already available to residents of oblast centers, and today there is an
active deployment of LTE network in large district centers, such as Bobruisk,
Baranovichi, Lida, Orsha, Mozyr and others. LTE technology copes with the task
perfectly, providing high data transmission speeds, thereby expanding the range of
services in mobile networks and reducing the cost of their provision.

Goal of the work to develop a radio access network of cellular communication
standard LTE of Polotsk, Vitebsk region.

Result analysis — The stage of calculations for the selected number of base stations
and equipment parameters. With the help of the program atoll , it is possible to
calculate the transmission ability, the city coverage with transmitters. The signal level
in the covered area and other characteristics. After the end of the modeling process on
the map near the base stations, an image of the coverage areas of the transmitters of
the three sectors appears. As a result, we obtain a coverage map of the city of Polotsk
with the calculated signal level, As a result, more than 75% of the covered area has a
signal level ranging from —75 to —90 dBm, the most acceptable for modern subscriber
equipment. Figure 6 shows the result of calculating the rate of transmission of
subscriber data in the direction from BS to MS

Conclusion. In the course of the work the main stages of cellular communication
development were given, the peculiarities of LTE network architecture, LTE radio
interface functioning, as well as E-UTRAN radio interface structure were revealed
when using OFDMA and SC-FDMA multiple access technologies. The analysis of
MIMO technology capabilities is performed and the interaction of LTE networks
with mobile communication networks of other 3GPP standards is studied. In
oneways calculations of energy parameters the model of COST231-Hata radio
waves propagation is put in place, which is the most optimal one for determination
of transmission losses during network design in medium and large cities. Modeling
of the radio coverage zone was carried out with the help of Atoll software complex.
As aresult, the radio access network of LTE standard is obtained taking into account
the specified parameters.
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HEAT TRANSFER ENHANCEMENT USING
FERRO-NANOFLUID WITH MEGNATIC FIELD IN TUBE

SALIM ABDULZAHRA ABBOODI
Ministry of Oil Republic of IRAQ
Scientific supervisor — ALI IBRAHIM LAWAH, Ph.D.

Relevance. Computational Fluid Dynamics (CFD) studies are performed to grow
a more profound knowledge into the field of the stream. To explain the impact of the
disturbance model, which includes the arrangement of two-vehicle condition, (k-g)
model is utilized.

Goal of the work — The main objectives of present work are: Evaluate the
enhancement in heat transfer by using ferro-nanofluid and twisted tape. Study the
effect of increasing the nanofluid concentration and Reynolds number on Nusselt
number. Simulated the effect of magnetic field on ferro-nanofluid to enhance heat
transfer rate.

Result analysis — Effect of Cycles of Rotation Cycles of rotation are one of the
influential factors in enhancement in heat transfer which play an important role. it
has been noticed that when is, intensity of magnetic field is 6 Tesla, and
concentration 0.5 wt. %, the effect of cycles on the pressure of fluid decreased from
351.782 to -13.5 Pa at 30 width of magnetic field, at 50 width of magnetic field, the
pressure still decreased from 414.584 to -11.627 Pa. The same results have been
obtained at 70 width of magnetic field, the pressure of fluid decreased from 352.222
to -21.005 Pa.

Conclusion. From the current research, the following findings may be drawn:
Fe20Os; nanofluid was employed in the current investigation to examine heat
transmission [1]. In the end, it is true that heat transfer (whether of water or
nanofluid, with or without the twisted tape) significantly rises with Reynolds
number. The base fluid's heat transport is partially improved by the addition of
nanoparticles. Based on the results, the using of ferro-nanofluid and magnetic field
to enhance the rate of heat transfer was successful and very efficient applied.

Computational Fluid Dynamics (CFD) studies are performed to grow a more
profound knowledge into the field of the stream. To explain the impact of the
disturbance model which includes the arrangement of two vehicle condition, (k-¢)
model is utilized.
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CREATING COMPOSITE MICRO-POWDERS WITH A
"SEMICONDUCTOR-DIELECTRIC"
COMPOSITION USING THE SOL-GEL METHOD

TAGIYEV ELGUN CAMSHID (7* student group No. CY-11, Sukhoi State
Technical University of Gomel)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance.The creation of composite micro-powders with a "semiconductor-
dielectric" composition using the sol-gel method holds significant relevance in
various fields, particularly in electronics and optoelectronics [1]. This innovative
approach offers numerous advantages and opens up new possibilities for the
development of advanced materials with tailored properties.

Goal of the work — The morphological composition and potential applications
of xerogels and powders based on them containing nanoparticles of reduced
materials obtained using the sol-gel method were studied.

Result analysis — The process of creating composite micro-powders with the
compositions of "metal-dielectric” (SiO2:Cu®) and "semiconductor-dielectric"
(SiO2:CuO) was optimized using the sol-gel method. These micro-powders are
meant to be pelletized targets that will be coated in vacuum using the evaporation
electron beam or magnetron sputtering method. In actuality, the composite
composition tablets were prototypes for targets to be sputter-deposited in a vacuum,
created by uniaxial semi-dry pressing based on SiO; xerogels containing copper
oxide or reduced copper of different proportions. When obtaining target samples, the
press's hydraulic system was operating at a pressure of roughly 120-125 kg/cm?. For
electron beam and magnetron sputtering, the tablets' diameters were 12 and 85 mm,
respectively, and the chemical purity of the xerogel micro-powders matched the
"special purity" grade. SiO,:CuO was the sole composition that produced targets
with an 85 mm diameter; SiO,:CuO and SiO,:Cu® were achieved for targets with a
12 mm diameter.

Conclusion. Notably, one of the potential applications of the synthesized
materials can be resistive targets as well as resistive powders (pastes) obtained by
their basis. The research resulted in the technological synthesis of the sputtering
activity of targets developed and obtained from them into films formed by sputtering
in a vacuum.
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ECOLOGICAL APPROACHES IN YEMEN TO ENVIRONMENTAL
IMPACT ASSESSMENT

TALAL MOHAMMED OBAID ABDULLAH (PhD. Student, Mansoura
University- Egypt)
Scientific supervisor: Ph.D. Yahya Taha Abdo AL-Ademi
(Scientific Organization for Research and Innovation - Republic of Yemen)

Relevance: Environmental Impact Assessment (EIA) is a crucial tool for
evaluating the potential environmental consequences of development projects. In
Yemen, where environmental challenges are prevalent, adopting ecological
approaches in EIA can enhance the effectiveness and sustainability of development
initiatives.

Goal of the work: This article explores the significance of ecological approaches
in Yemen's EIA process and highlights the benefits of integrating ecological
principles into decision-making to promote environmental conservation and
sustainable development.

Result analysis — Ecological approaches in EIA involve assessing the potential
impacts of development projects on ecosystems, biodiversity, and natural resources.
These approaches focus on understanding the interconnectedness of ecological
components and the potential cascading effects of development activities on the
environment. By considering ecological relationships, functions, and services, EIA
can provide a comprehensive understanding of the potential environmental
consequences of a project. Benefits of Ecological Approaches in EIA for Yemen:
Biodiversity Conservation, Ecosystem Services Assessment, Climate Change
Considerations, Cumulative Effects Assessment and Stakeholder Engagement and
Public Participation. Implementing ecological approaches in Yemen's EIA process
may face certain challenges, including limited financial resources, capacity
constraints, and the ongoing conflicts affecting the country. However, there are
opportunities to overcome these challenges and enhance the effectiveness of EIA:
Capacity Building, Institutional Collaboration and Sustainable Development Goals
Alignment.

Conclusion. By adopting ecological approaches in the EIA process, Yemen can
enhance its capacity for sustainable development, environmental conservation, and
biodiversity protection. Integrating ecological principles into decision-making
allows for a comprehensive understanding of the potential impacts of development
activities, promoting the sustainable use of natural resources, and ensuring the well-
being of local communities. Overcoming challenges through capacity building,
institutional collaboration, and alignment with the SDGs will pave the way for
effective implementation of ecological approaches in Yemen's EIA process, leading
to a more sustainable and resilient future.
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SMART HOMES AND THE USE OF SOLAR PANELS: ACHIEVING
SUSTAINABILITY AND ENERGY EFFICIENCY

MARAM N. A. SALLAM (Student, Scientific Association for Research and
Innovations- Yemen)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor

Relevance. Smart homes and the use of solar panels represent a promising field
in modern technology where solar energy is harnessed as a sustainable and efficient
source to meet energy needs in households.

Goal of the work — To explore smart homes and their utilization of solar panels,
with a focus on the sustainability and energy efficiency aspects related to this
innovative technology.

Result analysis — The integration of smart homes and the use of solar panels has
yielded significant results in achieving sustainability and energy efficiency. Here are
some of the most important outcomes [1]:

1. Environmental Impact: The adoption of solar panels in smart homes has led
to a considerable reduction in greenhouse gas emissions and reliance on fossil
fuels. By harnessing solar energy, homeowners contribute to mitigating climate
change and preserving the environment for future generations.

2. Energy Independence: Solar panels provide homeowners with greater control
and independence over their energy consumption. By generating their electric-
ity, homeowners become less dependent on the traditional power grid, reducing
vulnerability to power outages and fluctuations in energy prices.

3. Energy Independence: Solar panels provide homeowners with greater control
and independence over their energy consumption. By generating their electric-
ity, homeowners become less dependent on the traditional power grid, reducing
vulnerability to power outages and fluctuations in energy prices.

4. Promoting Renewable Energy: The integration of solar panels in smart homes
serves as a tangible demonstration of the possibilities and benefits of renewable
energy. By highlighting the effectiveness and reliability of solar power, smart
homes inspire others to adopt sustainable practices and contribute to a renewa-
ble energy future.

Conclusion. The environmental impact is significant, with reduced emissions
and reliance on fossil fuels. Homeowners benefit from increased energy
independence, cost savings, and enhanced energy efficiency. These results highlight
the transformative potential of smart homes and solar panels in creating a more
sustainable and energy-efficient future.
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THE EFFECTIVE UTILIZATION OF SOLAR PANELS IN YEMEN TO
PRODUCE ELECTRICITY

KAMAL F. AL-KAMALI (Engineer, Scientific Association for Research &
Innovations- Yemen)
Scientific supervisor: Marwan F.S.H. AL-Kamali, Ph.D., Associate Professor
Sukhoi State Technical University of Gomel, Gomel- Belarus

Relevance. Yemen, a country blessed with abundant sunlight throughout the
year, has the potential to harness solar energy to address its electricity needs. With a
growing population and limited access to reliable electricity, the effective utilization
of solar panels can play a significant role in providing clean and sustainable energy
solutions.

Goal of the work — explores the benefits and challenges of using solar panels in
Yemen and highlights the potential for leveraging solar power to produce electricity..

Result analysis — Yemen enjoys a high level of solar irradiation, making it an
ideal region for the effective utilization of solar panels. The country's geographical
location and climate create favorable conditions for capturing and converting solar
energy into electricity. By harnessing this abundant resource, Yemen can reduce
dependence on fossil fuels and promote a greener, more sustainable energy sector.
In Yemen, where access to reliable electricity is limited in many areas, solar panels
can serve as a decentralized energy source. By installing solar panels on rooftops or
in community solar projects, households and communities can generate their own
electricity, reducing dependence on centralized power grids. Solar power offers a
cost-effective solution for electricity generation in Yemen. While the upfront costs
of installing solar panels may require an investment, the long-term benefits outweigh
the initial expenses. While solar power offers tremendous potential for Yemen, there
are challenges that need to be addressed for effective utilization of solar panels.
Some of these challenges include limited financial resources, inadequate
infrastructure, and a lack of technical expertise. To overcome these obstacles,
Yemen can explore partnerships with international organizations, attract investments
in the renewable energy sector, and invest in capacity building and training programs
to develop a skilled workforce.

Conclusion. Yemen has the potential to harness its abundant solar energy
resources to produce electricity and address its energy challenges. By effectively
utilizing solar panels, the country can achieve reliable, sustainable, and cost-
effective electricity generation. Government support, investment in infrastructure,
and capacity building initiatives are crucial for realizing the full potential of solar
power in Yemen. Embracing solar energy will not only improve access to electricity
but also contribute to environmental sustainability, economic growth, and a better
quality of life for the people of Yemen.
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THE IMPORTANT ROLE OF ORGANIZATIONS IN YEMEN IN
BRINGING ATTENTION TO ENVIRONMENTAL PROBLEMS

YOUSRA A.M.A. AL-BAYDANI (Researcher, Taiz University, Taiz-Yemen)
Scientific supervisor: Ph.D. Ahmed A.A. AL-Dilami (Scientific Association for
Research and Innovations, Yemen.)

Relevance: Yemen, a country facing numerous environmental challenges,
requires concerted efforts to address and mitigate the impact of these problems.
Organizations operating in Yemen play a crucial role in raising awareness,
advocating for change, and implementing initiatives to combat environmental issues.

Goal of the work: to highlights the important role organizations in Yemen play
in bringing attention to environmental problems and fostering sustainable solutions.

Result analysis — Organizations in Yemen facilitate capacity building programs
and knowledge sharing platforms to empower individuals and communities with the
necessary skills and knowledge to address environmental problems. Through
training programs, workshops, and knowledge exchange networks, these
organizations enhance the understanding of environmental issues, promote
sustainable practices, and build a network of individuals and organizations working
towards common environmental goals. Effective collaboration and partnerships are
essential for addressing complex environmental challenges. Organizations in Yemen
foster partnerships with government agencies, academic institutions, NGOs, and
international organizations to leverage resources, share expertise, and implement
joint initiatives. These collaborations enhance the collective impact and ensure a
coordinated approach in tackling environmental problems, leading to more effective
and sustainable solutions. Organizations in Yemen recognize the importance of
engaging the youth and integrating environmental education into the curriculum.
They develop educational materials, conduct awareness campaigns in schools, and
organize youth-led initiatives to promote environmental stewardship and inspire the
next generation of environmental leaders. By empowering young people with
knowledge and skills, these organizations foster a sense of responsibility and
ownership towards the environment.

Conclusion. Organizations in Yemen play a crucial role in drawing attention to
environmental problems and driving sustainable solutions. Through their efforts in
raising awareness, advocating for policy change, implementing conservation
initiatives, and empowering communities, these organizations contribute to the
protection of the environment and the well-being of Yemeni society. Their work is
instrumental in creating a sustainable future, preserving natural resources, and
ensuring a healthier environment for current and future generations in Yemen.
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Relevance: Vacuum sputtering is a widely used technique for depositing thin
films onto various substrates. Among its many applications, vacuum sputtering
offers precise control over film thickness, excellent uniformity, and compatibility
with a wide range of materials.

Goal of the work: to explores the process of vacuum sputtering thin film
formation based on inorganic targets, highlighting its advantages, applications, and
future prospects.

Result analysis — Vacuum sputtering is a physical vapor deposition technique
that involves bombarding a solid target material with high-energy ions. The collision
of ions with the target surface causes atoms or molecules to be ejected, forming a
vapor or plasma. This vapor then condenses onto a substrate, resulting in a thin film
deposition. In the case of inorganic targets, materials such as metals, oxides, nitrides,
and semiconductors are commonly used, Vacuum sputtering offers several
advantages for thin film formation based on inorganic targets [1]:

1. Precise Film Thickness Control: Vacuum sputtering enables precise con-
trol over the thickness of deposited films, ranging from a few nanometers to
micrometers. This control is vital for many applications, such as electronics,
optics, and surface coatings.

2. Excellent Film Uniformity: The sputtering process ensures high uniformity
across the deposited film, resulting in consistent properties and performance.
Uniformity is critical for applications requiring homogeneous coatings or
functional layers.

The versatility of vacuum sputtering thin film formation based on inorganic
targets has led to its widespread adoption in numerous industries and applications
(Nanoscale Thin Films, Multilayer and Composite Films and et. el.

Conclusion. Vacuum sputtering thin film formation based on inorganic targets
is a versatile and effective technique with broad applications in various industries.
Its ability to provide precise film thickness control, excellent uniformity, and
compatibility with a wide range of materials makes it a valuable tool for the
production of functional coatings, electronics, optics, and more.
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Relevance: Prosthetic limbs play a crucial role in improving the quality of life
for individuals who have lost a limb due to injury, illness, or congenital conditions.
With advancements in technology, 3D printing has emerged as a game-changing
innovation in the field of prosthetics.

Goal of the work: to explores the transformative potential of 3D printing
technology in the production of prosthetic parts, highlighting its benefits,
applications, and future implications.

Result analysis — Prosthetic parts are typically made using labor-intensive, time-
consuming traditional methods that necessitate numerous fittings and adjustments.
On the other hand, prosthetic components made with 3D printing can be specially
created according to each patient's specific anatomical needs. This degree of
personalization guarantees a better fit, more comfort, and improved functionality,
which raises patient satisfaction and increases mobility. Quicker development
cycles, a shorter time to market, and an approach that is more effective and patient-
centric are all made possible by this iterative design process. Because of its
adaptability, lightweight structures that closely resemble natural limb characteristics
can be produced, improving comfort and decreasing fatigue. The weight-to-strength
ratio is further optimized by the ability to incorporate intricate geometries and lattice
structures into the design, producing more effective and useful prosthetic
components. Prosthetics technology is expected to advance further as 3D printing
technology develops. Among the possible advancements in the future are:

— Integration of sensors and electronics within prosthetic parts to enable better
control and feedback.

— Utilization of advanced materials, such as biocompatible hydrogels or bioinks,
for the production of more lifelike and functional prosthetic parts.

— Integration of artificial intelligence and machine learning algorithms to optimize
design and personalize prosthetics based on individual patient data.

Conclusion. 3D printing technology has revolutionized the production of
prosthetic parts, offering unparalleled customization, cost-effectiveness, and design
freedom. Through its ability to rapidly prototype, iterate, and produce complex
structures, 3D printing has transformed the field of prosthetics, enhancing the quality
of life for individuals with limb loss. As this technology continues to advance, the
future of prosthetic design and manufacturing holds immense potential for further
breakthroughs in functionality and aesthetics.
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