OT3bIB

O(UIMATIEHOTO OMIIOHEHTA JOKTOpa TEXHUYECKHX Hayk aouneHtra KamaneraunoBa Puma
PammToBrua Ha arccepTalMoHHY0 padoty JlanuHa JIMuTpus ANeKCaHAPOBUYA HA TEMY
«OO00CHOBaHME TNApPAMETPOB AWCKOBOTO BOPOILIUTENS CEMAapUPYOLIEro 3JeBaropa
KapTodenieyOOpOUYHbIX MAlIMH», MPEACTABICHHYI0 K 3alIUTE HA COMCKAHWUE YUYEHOWU
CTENEHU KAHAMJATa TEXHUYECKUX HayK 1o crenmanbHocTh 05.20.01 — Texnonoruun u
CPENCTBA MEXAHMU3ALMH CEJIBCKOTO XO3sMCTBA B AUCCEPTalMOHHbIN coBeT [ 220.053.07
npu  (QeaecparbHOM TOCYAAPCTBEHHOM OFOJDKETHOM 00pa30BaTEIbHOM  VUPEKICHUA
BBICIIETO  OOpa3oBaHust  «PsA3aHCKHWI  rOCYJapCTBEHHBIH  arpOTEXHOIOIMYECKHN
yHuBepceuteT umenu 1L A. KocTeruea»

AKTYaJIbHOCTH H30pPaHHON TeMBbI

B Hacrosmee BpemMsi OCHOBHBIMH PAa0OUYMMHU OpraHaMu KapTroQeneyOOpOYHBIX
MalIMHAX JUIsl OTIACJICHUs KIYOHEH KapTodess OT MOYBEHHBIX MPUMECEH SBISIOTCS
NPYTKOBBIE 3JIEBATOPBI, 0OECIICUMBAOINNE BBICOKYHO MPOM3BOAUTENBHOCTD M 331aHHOE
KAQUECTBO BBIMOJIHEHUSI TEXHOJIOTMYECKOrO Mpolecca Npu padoTe Ha JIErKUX noysax. B
Poccnn, ¢ y4é€TOM MIMPOKOrO CIHEKTPA MOYBEHHO-KIMMATHYECKUX 30H, MPUMEHEHUE
MPOCEBAKIIMX  CEMaparopoB B  KAYeCTBE OCHOBAX  CENAPUPYIOIIMX  OPraHoB
KapToQenieyOOpOUYHbIX ~ MAlllMH, OOECHEYMBACT  BBIIOJHEHUE  ArpPOTEXHUYECKHX
TpeOOBaHWI NUIIL B OCPAHMYEHHOM JMANA30HE YCIIOBUH MCIONB30BaHUs. OCHOBaMH
HaIPABICHUSMHA ACIBHENIIETO MOBBIIIEHUS TPOU3BOAUTEIIBHOCTH M KAYECTBA OTACIICHUS
KIIyOHEH KapTodens OT TOYBEHHBIX MPUMECEH SBISCTCS BBIOOP PALMOHAIBHBIX
KOHCTPYKTUBHO-TEXHOJIOTUYECKUX TMAPAMETPOB W PEKUMOB PAOOTHI  NPYTKOBBIX
3JIEBAaTOPOB WM BKJIKOYECHHMs B paboumii mporecc MPOCEUBaHUS AOMOJHUTEIBHBIX
BHEIIHUX BO3JECUCTBANA TMOCPEIACTBOM YCTAHOBKHA YCTPOMCTB PA3JIMYHOIO THIMA, B
YaCTHOCTH HMHTEHCU(UKATOpoB. Takum  o0pa3oM, OOOCHOBAaHHE MApaMETPOB
WHTECHCU()MKATOPOB CEMAPUPYIOLIMX OPraHoB YOOPOUYHBIX MAIIWH MPEACTABISIET
HAYYHBIA W TPAKTHYECCKUN HHTEPEC, U SBILIETCS AKTYAIbHONM HAYyYHO-TEXHUYECCKOMN
3a/a4eil, pelIeHue KOTOPOW HMMEET CYIIECTBEHHOE 3HAYECHUE JUIS PAa3BUTHS CTPAHBI.
Juccepraums Beinoassnace no muany HUP ©bI'OY BO PI'ATY wa 2016...2020 rr.

CreneHb 000CHOBAHHOCTH HAYYHBIX MOJIOKEHHI,
BbIBO/IOB H PEKOMEH/IaIHii, HX JOCTOBEPHOCTh U HOBH3HA

B pesynbrarte uccnenoBanuii conckaresib 000CHOBa HAYYHbBIE MOJIOKEHMSI, CAETaN
BBIBOJIBI, [l PEKOMEHIAIMHU, a TaKke CHOpPMyIHpoBal TEPCIEKTUBBI AajbHEHIICH
pa3pabOTKU TEMBI.

BeiBog mepBhIf, 0 pe3yabTaTaX TEOPETHUECKOTO OOOCHOBAHMS MMapaMeTpOB
JIMCKOBOTO BOPOLIMTENIS CEMAPUPYIOIIETO 3JIEBaTOpa, SBISICTCS HOBBIM, JOCTOBEPHBIM,
COJICP’KUT KOHKPETHBIC 3HAYCHMSI PAllMOHANIBHBIX IAANa30HOB HCKOMBIX MTapaMeTPOB, UTO
00ecneYnBacT €My MPAKTHUECKYIO 3HAUYMMOCTh. BBIBOI OMMUCHIBAET PE3ybTaThl PEIICHUS
3a1aud Nel, ¥ BBITEKAECT U3 MATEPHAJIOB TICPBOM M BTOPOI TJIaB TUCCEPTAIIUH.



BeiBog BTOpOH KOHCTatupyeT (akT YTOYHEHUS PALMOHAIBHBIX 3HAYECHUIA
NapaMeTpoOB AMCKOBOIO BOPOILIUTENS B PE3YJIBTATE SKCIEPUMEHTAIBHBIX UCCIICIOBAHNN,
OMHCHIBAET KOHKPETHBIE BETMYMHBI 3TUX 3HAYEHU, 1aéT nH(popManuto 0 3PpPEKTUBHOCTH
pa3pylIcHHs] TOYBEHHOTO IJIAaCTa M CENapalyy €ro KOMIOHEHTOB MPH MCHOJIb30BAHUU
PEKOMEHyeMbIX  mapaMeTpoB  ycrpoiictBa.  Comepkut  mH(popmauuto 00
YAOBJIETBOPUTENIBHON CXOAUMOCTH PE3YJIbTATOB TEOPETUUYECKUX U IKCIEPUMEHTAIBHBIX
UCCIEeN0BaHU. BBIBOJ SBISETCS HOBBIM, JOCTOBEPHBIM, MPAKTHYECKH 3HAYUMBIM,
OMHCHIBAET PE3YJIBTATHI PEIICHU 3a1a4i N2, i BBITEKAET U3 MATEPHATIOB TPETHEH I1aBbI
JUCCEPTALNU.

BeiBog Tpetwii naét uHQOpMaLMIO O pe3ysibTaTaX IMOJIEBBIX HCCIEIOBAHUI
()YHKIIMOHMPOBAHHUS  YCOBEPUICHCTBOBAHHBIX  KapTro(eneyOOopOUHBIX  MAIIMH  Ha
CPEOHECYIVIMHACTBIX ~ MOYBAX  YCTAHOBJIICHO, KOHCTAaTUpPyeT (akT  yBEIMYCHUS
MIPOMU3BOJUATEILHOCTA YCOBEPIICHCTBOBAHHON MAIIUHLEI B CPABHEHHU C CEPHUIHOMN
MamMHOH Ha 12%. BBIBOA HEMOCPEACTBEHHO CBSI3aH C LENBIO PabOTHI, SIBIISCTCS
JOCTOBEPHBIM, MPAKTUYECKH 3HAYMMBIM, OMTUCHIBACT PE3YJIbTAThl PEIICHUS 33824l No3, 1
BBITEKAET U3 MATEPUAIOB YETBEPTOM IJIaBbl IUCCEPTALIMH.

YeTBepThIi BBIBOJ O TEXHUKO-3KOHOMUYECKONH 3(()EKTUBHOCTH OT BHEIPCHHS HA
KapTo(heneyOopoUHOH MAaIIMHE CEMapUPYIOIIETrO 3JIEBATOPA, OCHAILEHHOIO JUCKOBBIM
BOPOLIMTENEM, JAET HHPOPMALMIO O BETUYMHE S3KOHOMUYECKOT0 3P PeKTa mpeaaracMbix
PELICHUH, SBJISETCS JAOCTOBEPHBIM, MPAKTHYECKA 3HAYMMBIM, OMUCBHIBACT PE3YJIBTAThI
peweHus 3aaaun Nod, 1 BBITEKACT U3 MAaTEPUAJIOB MATOM IaBbl JUCCEPTALMH.

B nenom BBIBOJBI OTPaKarOT PEUICHUE MOCTABICHHBIX B JUCCEPTAMOHHON paboTe
3a71a4, M BBITEKAKOT M3 COOTBETCTBYIOINMX PE3YJIBTATOB MCCICAOBaHMNA. HayuHbie
MOJIO>KEHHUS, BBIBOJBI M PEKOMEHAALNN OTPAKAKOT OCHOBHBIE PE3YJIbTAThl IUCCEPTALNN,
000CHOBaHBI, TOCTOBEPHBI U 001aAat0T HOBU3HOM.

3HAYMMOCTD VIS HAYKH M IPAKTHKH MOJY4YeHHBIX Pe3yJIbTATOB

OCHOBHBIEC pe3yJIbTaThl JUCCEPTAMOHHON padOThl COAECPXAT HAYYHYH) HOBU3HY U
UMEIOT MPAKTUYECKYH0 3HAYUMOCTD.

HoBble HayuHblE pe3yJbTaThl, MOJYYEHHBIE JIMYHO COMCKATEIEM: PE3YJIbTAThI
TEOPETUYECKOT0 OOOCHOBAHMS MAPAMETPOB AMCKOBOIO BOPOLIUTENS CENAPHUPYIOLIETO
opraHa KapToQeneyOOpOUYHBIX MAIIMH, a TaKXKE SKCIEPUMEHTAIBHBIE 3aBUCUMOCTH,
OMHCHIBAKOUINE  W3MEHCHWs  MOKasarened  paboThl  CEMapupyrolIero  OpraHa
kapTodeneyOopoOUHbIX MAlIUH OT MAPAMETPOB JUCKOBOIO BOPOLIUTES.

[IpakTHUECKy0  3HAQUMMOCTh  PE3YJIbTATOB  MCCJICAOBAHUNA  MPEACTABIISIOT:
palMOHAIBHBIE TAPAMETPBI JUCKOBOTO BOPOLIMTENS CEMApUPYIOLIEro pabovyero opraHa
kapro(denecyOOpoOUHbIX ~ MallWH,  PE3yJIbTaTbl  OICHKWM  ToOKazarened  paboThl
KapToQesiekonaTeis, OCHAIIEHHOTO JUCKOBBIM BOPOLIMTEIIEM.

OCHOBHBIE TIOJIOKCHHUSI, BBIHECEHHBIC HA 3aLIUTY. TEOPETHYECKOE OOOCHOBAHHE
NapaMeTpoB JWCKOBOIO BOPOLIMTENS CENAPUPYIOIIErO OpraHa KapTodeneyOopOoUHbIX
MAllliH, PE3YyJbTaTbl OIEHKA (YHKIMOHUPOBAHUS KapTodeneyOopouyHOil MallvHBI,
OCHAIIICHHOH CEMapupyrolUM 3JIEBATOPOM C JIMCKOBBIM BOPOIIMTEIIEM, B paMKax
MOJICBBIX HWCCAEAOBAHMM, PE3YJIbTAThl OICHKA TEXHUKO-DKOHOMUYECKOro »¢dekra



BHEIPECHHs KapTodeneyOOpOUYHON MAIIWHBI, OCHAIICHHON NMCKOBBIM BOPOLIUTENEM -
PaCKpBIBAIOT CYIIHOCTh BBINOJHEHHON PA0OTHI, €€ NTyOWHY M HAITPABJICHHOCTb.

OueHka coaepkaHusl AUCCEPTALMH, €& 3aBEPIICHHOCTH B HEJIOM U 3aMeYAHUS
o eé¢ o(popMJICHH IO

JluccepranmonHas padoTa COCTOMT W3 BBEJCHUS, MATH IJ1aB, 3aKIOYEHUS (00ImX
BBIBOJIOB), CITUCKA JIATEPATYPHl U3 136 HAMMEHOBAHWIA, PUIIOXKEHHS, N3JI0’KEHA Ha 133
CTpaHMIlaX, BKJIOYAET 37 pucyHka u 15 tabnuil,

Bo BBeaeHuM AaHa aKTyaabHOCTh TEMBI MCCIECAOBaHUS, CHOPMYTUPOBAHBI LENb
paboThl, HAyYHasi HOBU3HA M MPAKTUYECKAS 3HAYMMOCTb PE3YJbTATOB; NaHbI MOJOKEHMS,
BBIHOCHMBIE HA 3ALIUTY.

B maBe 1 «AHa/IM3 COCTOSIHUSI BOIIPOCA M MOCTAHOBKA 33/1a4 HCCJIE0BAHMID)
NPOBEJEH AHAIM3 HAYYHBIX WCCICIOBaHMA B 00acTh pa3paboTKh W OOOCHOBaHUS
MapaMeTPOB  CYLIECTBYIOLIMX  CEMApPUPYIOIIMX  OPraHoOB.  YCTAHOBJIIEHO,  4TO
CEenapupyroLUid 371€BaTOP COBPEMEHHON KapTOQeneyOOpoYHOH MalUHbI 00€CIEUYnBAET
KQUECTBEHHOE OTICICHUE MPUMECEH HE BO BCEM JMAINA30HE YCIOBUWA NPUMECHEHMS.
VYCTaHOB/IEHA TEPCHEKTUBHOCT TPUMEHEHUS B KOHCTPYKTHBHO-TEXHOJOTHYECKUX
CXEMax CENapUpYOIIUX 3JIEBATOPOB MHTEHCHU(PUKATOPOB C MPHUBOAOM JUIsl Pa3pyLICHUS
KITIyOHEHOCHOTO Tutacta. B pesynbrare onpeneneHsl 3aJa4d MCCIICIOBAHMMA, KOTOPBIC
COOTBETCTBYIOT TEME M LIENU JUCCEPTALUN.

B rnage 2 «Teopernueckoe 000CHOBaAHHE IAPAMETPOB AHCKOBOI0 BOPOLIUTEJISI
CenapUupyrIIero 3jeBaropa Kaprodesney0OpoYHbIX MAIIMHY» BIOJHE 00OCHOBAHHO
KOHCTAaTHUPOBaH (PAKT HEPABHOMEPHOCTH pPaCHpeaesicHUus KIyOHEHOCHOTO BOpOXa MO
LIMPUHE CEMapUpYIOLIEro ayeBaropa. lIpennokeHO NPUMEHEHUE B KOHCTPYKTHMBHO-
TEXHOJIOTMYECKOH CXEME 3JeBaropa IMCKOBOTO BopowuTens. PazpaboTana MeToanka u
OPOBEICHO TEOPETUUYECKOE OOOCHOBAHME MAPAMETPOB  JHUCKOBOTO  BOPOLIMTENS
Cenapupyromero opraa kaprodeneyOOpoYHbIX MalluH, B PE3YJIbTATe MOJTYYEHBI
pallMOHANBHBIE 3HAYCHHs MApaMeTpOB, KOTOPbIE 3aTeM ObIIM  MCMOJIB30BAHBl B
AKCHEPUMEHTAIBHBIX UCCIIEIOBAHUSX.

B rmmaBe 3 «IJKcnepHMEHTAJIbHBIE HCCACJ0BAHHS NMAPAMETPOB JAHCKOBOIO
BOPOILLHTE/ISA CeNapUPYIOLIEro 3jeBaTopa Kaprodeey0opo4YHbIX MAINMH» — JAHBI
nporpaMMa, METOJAMKA W PE3YJIbTaThl SKCNEPUMEHTAIBHBIX HWCCIICIOBAHHUMA, KOTOPBIC
OblTM TIpoBeieHbl HA Oa3e kaprodenekonarens KTH-2B. CpaBHUTENbHBIE UCTIBITAHUS
CEPUIHOrO KOMATENs M KonaTesisi, 000py10BaHHOTO Pa3pabOTAHHBIM HHTEHCU(PUKATOPOM
C JMCKOBBIMU BOPOILUMATEISAMH, MPOBEACHBI B OJIMHAKOBBIX YCIOBUSX, H COOTBETCTBYIOT
PELICHUIO MOCTAaBJICHHBIX 3a1a4. [logo0paH pauuoHanbHBIA MaTeprual U 3aroTOBKA AJIst
W3rOTOBJICHHUS YIPYTUX 3JIEMEHTOB JUCKOBOTO BOPOLIMTENS KapTo(heneyOopOoUHbIX
MalIvH, TPOBEACHBI 1a00PATOPHBIE UCCIICA0BAHMS arPOTEXHUYECKUX MOKA3aTeNeh, 1 Ha
OCHOBAaHUM  PE3YJIbTATOB  OJKCIEPUMEHTA YTOYHEHBI TEOPETHYECKUE  3HAYCHUS
palMOHANBHBIX TAPAMETPOB AUCKOBBIX BOPOLIUTENEH.

B mmaBe 4 «lloneBble HCCAEAOBAHUS KapTOo(deaeyOOpOYHBIX MALIHH,
OCHALICHHBIX CENAPUPYIOIIUM 3JIEBATOPOM € JMCKOBBIM BOPOLUUTEIEM» ONUCAHBI
nporpaMMa HCCIEAOBAHUH, NPUMEHSEMOE OOOpPYAOBAHWE, METOJUKH, PE3YJIbTATHI
NOJIEBBIX UCCIEAOBAHNI B KOHKPETHBIX YCIOBHSX CETBCKOXO3SHCTBEHHOTO MTPEAMPHSITHSI.



CpaBHUTENBHBIE UCCIIECTOBAHKS MOKA3aIM, YTO YCTAHOBKA JAMCKOBBIX BOPOLIMTENEH Ha
cenapupyromue opranbl kaprogenekonarens KTH-2B  obecneynBaeT MOBBIMICHHAE
MPOU3BOAUTENBHOCTH YOOPOUHBIX MaluH Oosiee yeM Ha 10%, Mpu CHUKEHUM MOTEPh
KIIyOHEH M HE3HAYMTEIBHOM YBEITWYCHUM HMX MOBPEKIACHWH. CneayeT OTMETHTBh, UYTO
nosieBbie uccnenoBanus B OO0 «lloacocenkmny [lankoro paiiona PszaHckoit oOnactu
NPOBEIEHBl B COOTBETCTBHM C OOIIENPU3HAHHBIMHU METOJMKAMH C HWCHOJb30BAHUEM
COBpeMeHHOro oOopynoBaHus. [lonmydeHHBIE PE3yabTaThl HE NMPOTUBOpPEYAT NAHHBIM,
MMEIOIIUMCS B HE3ABUCUMBIX HAYYHBIX HCTOUHHKAX N0 MPOOJIEME AUCCEPTALIMH.

B rJ1aBe 5 «TexHHUK0-IKOHOMHYECKas OLIEHKA MPHMEHEHHUS]
KapTo(deey0OPOYHBIX MAIIHH, OCHAIIEHHBLIX CENApPUPYIOIIUM 3JIEBATOPOM C
AUCKOBBIM BOPOIIUTEJIEM» MPEACTABICHb UCXOIHBIC JAAHHBIE W METOJUKU pacyeTa
AKCIUTYaTAllMOHHBIX 3aTPaT U 3KOHOMUYECKOTO 3P PeKTa. Y CTAaHOBIEHO, YTO OCHALLEHUE
CEpUIHBIX KOMOAWHOB CEMAPUPYIOLIMM 3JIEBATOPOM C JUCKOBBIM BOPOLIMTEIEM
o0ecneynBacT roJ0BYr0 3KOHOMUYECKYIO 3P dekTuBHOCTE Oonee 5150 pyl. B pacuere Ha
KK TeKTap yOpaHHOH TIIOIIA N,

B 3axnroueHnn chopMynupoBaHbl OOLIAE BBIBOBI 1O pad0TE, JaHbl PEKOMEH AALAN
Y TIPEJICTABJICHBI EPCIEKTUBBI NaJbHEHIIEH Pa3pabOTKU TEMBI.

Henocrarku u 3aMedyanust JMCCEPTALMOHHOMN padoThI

1. Paznen 1.1. auccepraumm (ctp. 9-14) B OOnbUIEH CTENEHW MOCBSUICH
KOMOaliHOBOH yOOpke Kaprodesns, HO B pe3yJbTare AJs JaIbHEHIIEro HCCACA0OBAHUS
BbIOpaHbl HE KOMOAlHbI, a KonaTenu. ClenyeT OTMETHTD, YTO TIPeIaracMoe yCTPOMCTBO
BITOJTHE MOYKHO OBLIO MPUMEHUTH U Ha KoMOaiiHe, T.K. TaM OpraHbl IEPBUYHOM cenapaiun
MPAKTUYCCKH HE OTIMYAKOTCS OT AQHAJIOTWYHBIX OPraHOB KOMAaTelNs, HO aBTOp ATOM
BO3MO’KHOCTBIO HE BOCTOJIB30BAJICS.

2. B paspene 1.3 mpuBEAcH NEPEUYEHb MOCIEAOBATENBHOCTH 7 PUCYHKOB,
CChIJIKA Ha KOTOPbIE B TEKCTE BBIMOJHEHBI MOCAEAOBATENBHO B TPEX Pa3IMYHBIX
CTaHJapTax.

3. Ilo Mmoemy MHEHUIO, B pazaene 1.4 cTonbk mogpoOHOE paCCMOTPEHUE BOITPOCOB
HAJC)KHOCTH (CTp. 28) HE BXOAWT B 33Ja4d M HE COBCEM KOPPEKTHO B paMKax JaHHOH
paGotel. CnenoBajgo Obl yAeauTb OONbIIC BHUMAHWS TEOPETUUYCCKUM AacleKkTaM |
CYIIECTBYIOIIAM MOJEJIBHOM ONUCAHUSAM MHTEHCU(UKALMW MPOLEcca MPOCEMBAHUS HA
MPYTKOBBIX 3JIEBATOPAX WJIM XOTS ObI BOMPOCAM CBsI3W yOOPOUHOTO Mpolecca ¢ o0miei
TEXHOJIOTHEN BO3IEIBIBAHUS KapTO(Es, uTo B pab0TE HE HALLIO AOKHOTO OTPAKEHUS.

4. B rnaBe 2 HCMOJIBb3YIOTCS TEPMHUHBI 4aCTHLIA BOPOXA» U KKOMIOHEHT» (CTp. 38).
He Bcerma scHO, 3TO OAHO M TO K€, WAM HET, WU YTO KOHKPETHO MOJA HHUMH
noApa3syMeBacTcs?

5. B pazpene 2.1 mnpuBeNcH AQHATMTUYECKWA aHalM3 WHTCHCH(PUKATOPOB
NPUMEHHUTEIBHO K OTACIBHO B3STOW KOMIOHEHTE, a B pasaeiie 2.3 npu 0O0OCHOBaHWHU
NapaMeTpPOB TUCKOBOTO BOPOLIUTENS YKE PACCMATPUBACTCA KapTO(ENbHBIA BOPOX, YTO
CHI)KACT YOS MTENBbHOCTh MPUBEACHHBIX 3aBUCUMOCTEHN M MOJTyYEHHBIX BBIBOJIOB.

6. Ha pucynke 2.7 HE0OXOIMMO YTOYHHTH Pa3MEPHOCTH oceil rpaduka. Ilpum
nosicHeHun gopmyiibl 2.34 Ha MOM B3MJIS JOMyUIEHA OMUCKA «TAE Z — PACCTOSTHUE OT
KOHUA MEMAIUYECKO20 CIEPIICHSL YIPYTOro. ... ».






