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<LIprcyrcrcufi naqnoHadrbHr,rfi nccleAoBareJIbcI(ufi TexHnqecxnfi yHt'lBepcllTer)>

[nccepraqraa Hryen Xr,ry Xafi <lloBbrrrrelll4e eQQexrueHocrpl yrporrHeH[fl. rJrr-

nr4HApl4rrecKr4x Aeralefi Ma[Iulr peBepcuBr]blM nbrrIIaA<vBaHLreM)) BbIrIonIleHa Ha Ka-

4eape MarephanoBeAeHurr, cBapoqHblx 14 a/(Al4T'I4BFIblx'rexHolornfi OfFOy BO <I'\p-

r(yrcKlrfr Fraqr{oHaJrtHrrfi hccne/foBare,rlbcttl4fi rext-ttt '.tectctzir yHvrBepavrer)).

B 2Ol B r. HryeH Xrry Xafr c orJrr4rrr4eN4 oKoHqflr (DeAepa:rlHoe rocyAapcrBeHHoe

Ka3eHl-roe BoeHHoe oSpa:oealeJrl)Froe yLlpex(Aerlrle Bblcluefo o6pazouauw's <Boeuurtfi

yueSno-uayuurrfi UeHTp Boesso-no3AyuIHblx cI4Jr <Boesuo-Bo3AytIIHa-f, aKaAeMI4t

r4MeHr4 npo4eccopa H.E,. Ityxoecxoro r.r IO.A. farapuua> (r. Bopoue>x) MusncrepcrBa

o6oponr,i poccr.rficxoft @e71epa1:zrw r. Bopouex ilo crellharlI,HocrI4 24.05.05 <Zurerprz-

poBaHHbIe cucTeMbl Jle'fa'rerbHblX &llll&paroll).
B 2020 r, rrocrylr4il Ha o6yveuue B oLIHyFo aortl4paHrypy <DfEOy BO <I4pryr-

cxufr Haur{oHaJ6sufi zccneAoBareltcxnfi rextrnqecrnfi yHuBepcHTer) Ha xaQeapy

MaruuHocrpor4TenbHbrx rexFrololufi I4 MarepzanoB (utarepuIaloBeAeHplf,, cBapor{Hblx 14

arnvrvBHbrx rexHon o rnfi ) .

Cnpanxa o cAaqe r(aH/IhAa'r'cKr4x rr(3aMelloB IIO l.lLlocTpaHHoMy tl3blKy, vrcTopwv v

Qzrrocof w rrayKl. rrcr4xoJrolur.i r ubrcrilei.i urr{ore 14 no orteuuarbHocl'v 2.5.6' Texuo-

norr4r{ MariluHoc-r'poeHr,u Bbr/Iala OI'FOy BO <l4pny'r'cxnrz Halrl4oFlanlultfr I4ccJIeAoBa-

relrcrufi TexHurrecxrafi yuueepcl'ITer) u 2023 ro/lY.

Hayvntrfi pyKoBoAr{reJib - 3afilec Ceven AsI4xosplq, 3acJTy}Keuur'tfi paSorHI'IK

ebrc111efi rrrKoJrbr P@, 4oxrop rexrJr.rqecKlrx FIayK, rrpodleccop xa$eapbl Marepl4anoBeAe-

Hlrr, cBapoqHbrx v a1^L1'tr4BHr,tx rexHoJlot'rail (De,tepaJlbHoro rocyAapcrBeHHoro Sioe-

)r{ergoro odpa:onareJrbHolo yqpex(Aeuhr Bbloluero o6pa3oBaHvrA <I4pxyrcr<vfii' rta\wo-

ua:6urt fi uc AJIeAoBaTeJI bcKt4i lexlt Ul-r ecx uli )/ I'l 14 Bepc I4'l'eT>

Ha o6reanHeHHoM 3aceAaHr.rn rcaQe4p nHc'ttrly'ra AMr'rT nprcy'tcrBoBaJr[r:

K a$ eap a Marep r4an oB eAeHr.rl, c B apoLIH btx I,I a ALkrrvBrrbIX TexH o,r o rnil :

l. BananoecKufr AH4pefr EereHreer4q - K.r.H., AoIIeHr,3aBeAyroulnft ra$eI'pofi;

2.3artrcc Ceven A:uKoBn'{ - A.r'l.I'' npocpecoop,

3. By,rr'rx FLaxo:lan Ba.ltepr,enl'iq - i(.'l"ll.. /loLlell'l';

4. Pr,tlcuxon Hropl [-Iutto;taesl4LI - Ii'T.l]., lloqeH'r;
5. 'I'rol'pnu Hurolafr Opec'r'oBIlt{ - l{.1'.H., Aol{eHl';

6..CananaaroB Bnxrop Hr:auoBl4tt - K,'t'.H., ltouell'f ;

7. fyceea Elena AlercasApoBHa - I('r'H., AoIleHr;



8. AcraQreea Harartrs AHaroJrbeBHa - K.T.H., AoIIeHr;
9. KoucraHTr4HoBa Mapvx BaczmeeHa - K.x.H., AorIeHT;
10. fpe.trera Mapz.q BacrameBHa - K.T.H., AorIeHT;
I 1. Hryen Ban Bprnb - acnkrpaHT;
12. Xo Mznr Kyan - acnzpaHr.
KaQe4pa <<TexHororLrflu o6opy4onanvre Marrrr4HocrpoLrrenbHbrx npou3BoAcrB>):
13. Konrqon Bla4ravrzp llerpoBr4q - A.r.H., npoQeccop;
14. XypaBrreB fzorura4 Arerceesuq - A.r.H., upoQeccop;
15. CszHun BanepuirMuxairroBr4q - A.r.H., upoSeccop;
16. llaruron Au4pefi EsreHreBr4rr - A.r.H., npoQeccop;
17. Ilonovrapen Bopr4c EopncoBLrq - A.r.H., upoQeccop;
K aQ e4p a < K o n crpy vrp oBa:avrfl . v cr aH Aaprr43 arlvwr B M arrr r4Ho crp o e Hprv ) :

18. [zuon IOpzfi Bla4zvrzpoBzq - A.r.H., npoSeccop.
flo uroravr o6cyxr4eHrq rr prrHfl To cJreAyrcr{ee 3aKJrroqeH[e :

llpe4cranJleHHat Al4caepraqux Hryen Xrry Xafi o6o6ulaer caMocrorreJrbHbre
rlccneAoBalJLrfl. aBTopa kr flBrrfleTar 3aBepueHHbrM HayqHbrM TpyAoM, BbrrronHeHHbrM rro
cn erlrl€LnbHo crr{ 2 . 5 . 6 . Texnono rz.s M a[ruHo crp o eHr4r.

Axmy wtoHo cmb meMu u qeJt b d uccepma quoHHo zo uccned o e aH un. B axnefi urefi
sal.a\efi. coBpeMeHHoro Malrlr4HocrpoeHlrr flBrrflercfl rroBbrrrreHr4e KaqecrBa BbrrrycKae-
MbIX I43Aetuit, Koropoe Bo MHoroM 3aBr4aur or cocrofl]Hufl. noBepxHocrHoro cJro-f, I4

sKcnnyarallrloHHblx ceoficrB orAenbHbrx AeraJrefi. llpu rr3roroBJreHuLr v trpvr orAenoq-
Ho-ynpoqrurotqefi o6pa6orrl4 IllrnrlHApr4qecKLrx Aeranefi u oco6eHHo AeraJrefi ua-rrofi
)KecrKocrl{ AocraroqHo cJIox(Ho rronfrlrrb saAaHHyro Qopry, pa3Mepbr u craiuttbHoe
cocTof,Hlle rloBepxHocrHoro cJIo.[ rlo AnLIHe 3aroToBKu.|lts perxeHru 4aHnofi upo6ne-
MbI rlpeAnaraerc.f, yBenurrl4Tb Harrpf,xreHHoe cocrof,HLre B orrare 4eQopvraqzz 6es uo-

i
BbrrrreHr4r 4eQopvrzpyorqefr Halpy3Kr.r.

lenuo AI,IccepraIII{oHHoro LrccneAoBaHvrfl. .flBJrrercr pa":pa6orxa rroBbrrrreHlrt
e$SerrranHocrl{ yrpoqHeHkrfl rlvrnuHApLrqecKr4x Aera-uefi MarrrlrH rryreM uHrencuQura-
II|4I4 HanpffKeHHo-AeQopuupoBaHHoro cocroqHr4.f, noBepxHocrHoro cJrof, peBepcr4BHbrM
BbITJIA)KI4BAHI4EM.

O cru o eru ut e Hqy qHH e p qyJtbmamb, :
llo saeeplleHLIro npoBeAeHHbrx LrccJre4onauufi B Ar4ccepraqkroHHoft pa6ore no-

nyr{ e Hbr cneAyro qr4 e HayrrHo -npaKTurre c KZe p e3ynbTaTbr :

1. flpe4nox{eH HoBbIfi cuoco6 noBepxHocrHoro rracrlrqecKoro 4eQopnrzpoBaHLrfl
HapyxHbIX rloBepxnocrez ren BpalqeHkrfl, rrpr4 LrcnoJrb3oBaHlrv 4eQopvrupyroulero LrH-

crpyMeHra c peBepcusHofi rpyronofi KLIHeMarr.rrofi pa6oqero ABuxeHLrx, o6ecueqLrBa-
roqzfi yBenl{qeHrre 3Haqenzfi uexaHr,rqecKlrx xapaKTepLrcrrlK ynporrHeHHoro cJrofl c
IIoBrIITIeHI4eM I4HTeHcI4BHocrrr HanprxeHHoro cocrorHr,tr B orrare 4eQopvrarJvrr414 ocra-
TOTIHbIX c)Kl4Maroql4x Hanp.flxenuft B rroBepxHocrHoM cJroe Aeranefi Marrrr4H. Cnoco6
3arrlzqeH rrareHroM PO (j\|l 27587I3).

2. Ha ocHoBe MeroAa KoHerlHbrx gJreMeHToB c r{crroJrb3oBaHlreM nporpaMMbr
ANSYS paspa6oraHa pacqerHafl Ar4HaMrarrecKar Mo,qenb rrpoqecca IIilA AJrr p€BHoir, xu-
HeMarIaKI,I pa6overo I4HcrpyMeHra. PesyJrbrarbr r4ccJreAoB aHkrs. rIoKa3€uII4, qro ocHoB-
HbIe rexHoJrofrrqecKl,Ie napaMerpbl peBepclrBHofo BbIfJIa)KkIBAHVfl OKa3bIBaIOT 3Harrll-
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TeJIbHoe Blrr4flHue Ha HallptxeHHo-.qeQopuzpoBaHHoe cocro.f,Hlre B oqare 4e$opvraqzz,
cxl4Maloql4e ocrarorlHble Halprx{eHlrr B rroBepxHocrHoM cJroe u rty6uuy nnacrr,rqe-
cxofi 4e$opuaprr4 rlvnl4HApzqecrrax 4erarefi. filt uurencu$uraqr4r,r Harrp.sx{eHHo-

4eQoprrar,rpoBaHHoro cocrorHl4r noBepxHocrHoro cro.fl onpeAeJreHbr parlr4oH€rflbHbre

pexI4MbI o6pa6orrcz peBepcr4BHbrM BbrrJralKZBaHr{eM: npoAonbHar loAarra ponraKa

0,10-:0,15 lru/o6, qacrora BpaqeHr4r 3aroroBKr4 180+240 o6lrvmu vr Bervrq{uHa pa/.u-
allbHoro HurflTa 0,15:0,20 MM, peBepcvrBHafl rracrora Bparr{eHr4x pa6ouero r{HcrpyMeH-
m250:270 rc. xo4/Irann, aMrIJILITyAayrna peBepcLrBHoro BparrleHLrx pa6o.rero LrHcrpy-
MeHra +50o + +55o kr c Haq€L[bHbrM yrnoM ycraHoBKu pa6ouero LTHcrpyuenra 90o.

3. feorrlerpur pa6ouero I4HcrpyMeHTa oKul3brBaer 3Haqr4TeJrbHoe BrrtrflHvre Ha

uaupxxeHno-4eSopMl4poBaHHoe cocrof,Hr,re u rry6uuy nnacrvr.recKofi 4e$oprr,raqrara
rJvrnr4H4pLIIIecKux AeT€ureu npu peBepcr4BHoM BbrrJraxrv BaHLrvL.,,{la znrencuQurcaquz
HanpflxeHno-4eQopMl{poBaHHofo cocrorHr{f, noBepxHocrHofo cJror peKoMeHAyerct
Hcnonb3oBarb AByxpaALTycHufi ropouAanrnrrfi ponLrK Ar4aMerpov 25:30 MM, c [po-
Sznruuu paALIycoM 2,5+3 MM LI paccrosHlreM MexAy Beprxr4HaMr AByxpaAr{ycHoro
ponr4Ka oKono 2 wt'trt.

4. Ha ocHoBe KoMnblorepHoro MoAenr{poBaHr4fl ycraHoBneHo KplrrrzrrecKoe 3Ha-
qeHI,Ie reMneparypbl B oqare 4eQopnaarJnkr AJUI Aeranefi, uz craJrvr 45 (npu AaHHbrx
ycnoBl4f,x o6pa6orrc" Trp : 155 oC), npenbrrrreHLre roropofi n r4BoALrr K cHr,rx{eHr.rro

MaKcllMirlrrnoft TIHTeHcI'IBHocrI4 BpeMeHHbrx Lr ocraroqHhrx HanptrxeHuit. llpu peBep-
cr{BHoM BbI|JIaX{I4BaHVU r4 r4CfIOJrb3OBaHrIrI TeXHOJIOfI4.IeCKOT4 CMUI3KLI, TeMnepaTypa Ha
noBepxHocrr4 Aereilvilpvr ynporrHeHr4r4.Bapbvrpyercr or 42 oC Ao 123 oC.

5 . 3rcnepulteHT€LIIbHbIMI4 pe3ynbraraMr.r ycraHoBneHo, qro rrocJre peBepcr4BHoro
BbIrJIaxI4BaHkrfl B rloBepxHocrHoM cJroe 4eraneft Qopvrupyrorcr AocraroqHo 6olrruHe
cxrlMaroql4e ocrarotlHbre Hanp-flxeHrax (oo* - 340+345 MlIa) ro cpaBHeHprro c Apyrr{-
MLI croco6alu IIIIA. llony.renHbre rroJrolnr4TenbHbre pe3ynbrarbr noATBepx(Aaror rex-
HkIr{ecKyro I,IAero no IloBbllrreHkrro HanpDKeHHoro cocrorHz.rl B oqare 4eQoprraallr4ll 3a
cq eT ycn ontH e Hr4r Kr4H e M aTr,rKH np o qe cc a ynp orr HeHr4fl .

6. PenepclaBHoe BblrJraxtuBaHlre cnoco6crByer rroBbrrrreHr4ro He roJrbKo Mr{Kpo-
TBepAocrI,I, Ho u rl-y6uubl HaKJIerIa noBepxHocrHoro cJror qunlrHAplrqecKrrx TeT]ateit,
rIpI4 sroM TBepAocrb 14 MllKporBepAocrb Aer€LJrefi nosrrruarorc-s B cpeAHeM Ha 12 Yo u
45 % no cpaBHeHI,Iro c Berl4ql,Inoft prcxo4nofi TBepAocrr{ r{ Mr{KporBepAocrz. fny6una
HaKnena rloBepxHocrHoro cJlor Aeranv Aocrr{raer BerzquHbr oKoJro 1,65 rrlu, v npr4
I43MeHeHI'II4 pe)KI{MOB peBepCr{BHOfO BbrfJra)Kr4BAHVrfl CTerreHb ynpoqHeHlrf, noBepx-
HocrHoro cJror Aeranr{ BapbLrpyerc.rr B r4HTepB€r[e 55:80 %.

7. Cnoco6 penepclrBHoro BblrJraxruBaHvrfl 3HarrureJrbHo cHLrxaer Mr4KporeoMer-
pI4r{ecKI.Ie napaMerpbl noBepxHocrr.r \unvrH4purqecKr4x 4eralefi, rrpr4 groM napaMerpbr
uepoxoBarocrrl Ra u Rz yweuwrratorcf, n 8,3 vt 4,4 prco, Bbrcora Wz u ruar Sw HepoB-
HocrI'I rloBepxHocrl4 yMeHb[Iarorcq rua 64 Yo u 47 Yo, coornercrBeHHo orKJroHeHLre or
Kpyrnocrn rroBepxHocrr4 4eranefi cHr4xraerc t n 3,6 pa3a.

8. flpra peBepcLIBHoM BbIrJra)Kr4BaHuLr $opllrEpyrorcr 3epHa B r4HTeHcr4BHo Ae-
QopuzpoBaHHoM rloBepxHocrHoM cJroe, Koropbre s 25.35 pa3 MeHbrxe 3epeH B HeAe-



QopuzpoBaHHoM MerzuIJIe. 3rcuepuueHrulrrbHbre pe3ynbrarbr rroKa3brBaror, qro pa3Me-

pbl 3epeH I{ MplKporBepAocrb AocraroqHo recHo cBr3aHbr Me}KAy co6ofi (roeS$raqueHr

AocroBepHocrz arrpoKcr4 MarJkrkr R2 : 0, 9 8).

9. llo pe3ynbraraM MHolxecrBeHHofi perpeccvz orpeAeJreHbr parlr4oHanbHbre pe-
ntuMbl peBepcr4BHoro BbIrJIax{I4BaHVfl,, o6ecle.IzBaroulue Haunyqul4e rloKa3arerlI Karle-

crBa rloBepxHocrz Aeranefi. ,{nx cHzxeHurfl. MLrKporeoMerplrqecKr4x IroKa3arelefi no-
BepxHocrI4 ylporrHeHHblx Aera-nefi (ruepoxonarocrb, BoJrHLrcrocrb 14 orKJroHeHLre or
Kpyrnocrz) ycranoBJreHbr cneAyroque pelrrrMbr ylpoqHe:rtvrs.i S'p : 0,07+0,10 uu/o6;
nr: 60+100 o6lnrzH; t : 0,08+0,10 vrrr,r; kp: ll5+120 4n. xo4/nar4H; q,H : 90o u op : +10o
+ +20o. lnr noebllrleHllf, c)rfl4Marorlux ocraroqHbrx HanpgrKeHuit u MexaHr4rrecKrrx

csofi crs noBepxHocrHoro cJlo.a' 4eranefi peKoMeHAyrorc-s cneAyrcrque pe)KlrMbr yrtpoq-
HeHH.rI: Snp : 0,07-:0,10 nana/o6; no:280+300 o6lvmu; t: 0,28-0,30 rr,rrvr; nr:290:300
4n. xo4/rravH; o,H : 90o v ap: +550++600.

1 0 . B p e3ynbrare o KcrleprzM eHT€LrrbHbrx kr c c Jre ror,aHuir gKclnyararlr4oHHbrx noKa-
sarerefi 4eralefi, ynporrHeHHbrx peBepcLrBHbrM BbruIaxuBaHI4eM, ycraHoBneHo, qro Iro
cpaBHeHl4ro c o6rarrofi TopolrAanbHbrM ponr,rKoM r,r3Hococrofirocrr rroBhrrrraercr n 3,1

PBd, cKopocrb Koppo3I'ru cHr4)Kaercfl Ha 47 yo, usru'lF.as xecrKocrb rroBbrrrraerc . Ha

47,5 o . 3r<cnepuvreHTEurbHbre pe3yJrbrarbr rroK€BbrBaror, rrro BbrcorHbre rroKa3areJrlr
uepoxoBarocrll LI cKopocrb Koppo3rrr4 AocrarorrHo recHo cBr3aHbr MexAy co6ofi (ro-
e Q Q r,rqu eHr Aocro B epHo crr4 arr[p oKcr{ vrar\r4u R2 : 0, 9 9).

H ay u uan Ho 6 u3Ha p ad omu :
l. llpe4no)KeHa HoB€uI KI{HeMarr'rKa orAeJroqHo-ynpounarorqefi o6pa6orru peBep-

crrBHbIM KpyroBbIM BpalrleHl,revr pa6overo r{HcrpyMeHTa, o6ecue.ruBaroqiu rroBbrrrreHr4e

KarlecrBa noBepxHocrHoro cJror rr gKcrrJryaraqr4oHHrre ceoficrBa AeraJrefi ruauruH Tr4rra

BarroB u ocefi,.

2.Pazpa6oraHa KoHeqHo-gJIeMeHTHaq MoAenb npoqecca peBepcLrBHoro BbrrJrax{uT-

BaHLrs, [o3BoJlsroqaq onpeAenrrrb HanpffKeHHo-4e$opMLrpoBaHHoe cocrorHr4e B orrare
AeQOpMaIJUpr, C>KVIMaTOUIUe OCTaTOT{Hbre Harrpf,}KeHufl, rroBepxHocTHofo cJror yllpoq-
HeHHbIX 4era-uefi kr Belr]1l,c.vrHy reMrreparypbr B 3oHe 4eSopuarlulr B 3aBlrcr4Mocrrr or oc-
H OBHbIX TeXHOJI O f I{qeC KI{X IIap aMeTp oB p eBep cLr BHoro BbrfJrDKr4 BaHufl..

3. Ha ocHoBaH[r4 gKcnepl4MeHT€rrrbHbrx rrccJre4onaHzfi v qrraJreHHbrx pacqeroB
ycraHoBneHo BnI4-f,HI,Ie OCHOBHbTX TeXHOJrOrr4qeCKr4X rrapaMerpoB peBepcr4BHofo Bbr-
rJlaxlzBaHr4fl Ha KarlecrBo noBepxHocrHoro cJro-s ynpor{HeHHbrx AeraJrefi. Teoperr4qecKr{
o6ocHoeaHa v oKcrlepllMeHT€urbHo aupo6zpoBaHa TexHoJrorr{r peBepc}rBHoro BbrrJra-
>KvrBaHlrfl,, ornl,Iqarcrla.lct roK€urbHbrM cuoco6ou HarpyxeHr{s noBepxHocrHoro cJror,
o6ecue'ruBaloulat BblcoKyro MllKporBepAocrb (ao 470 HVo,) c uonyqeHr4eM MenKo3ep-
uucrofi crpyKrypu (1,3+1,5 uxru), npr4 HcxoAHoM pa3Mepe 3epHa (38,2+44,7 nar<rvr) 6es
p a3pyrueHr4r rroBepxHocrHoro cJrof, ylporrHeHHux 4eralefi .

4. YqasoBneHbl KoppentqI4oHHbre 3aBr.rcurMocrr4 MelKAy MlrKporBepAocrbro r4

cpeAHI4MI4 pa3MepaMu 3epeH ylpoqHeHHoro noBepxHocrHofo cJror, Mex{Ay c)Kr{Maro-
ITII4MI{ ocrarolIHbIMLI Hanp.l}KeHvrflMvr LI TeMrreparypofi B 3oHe KoHTaKTa pa6ouero un-
crpyMeHr a c o6pa1arbrBaeMofi uonepxHocrbK).
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RoruxpemHoe nuqHoe yqacmue asmopo s noilyqeHuu pesynbmamor HayqHbrx
uccnedooaruuil, u3noflceHHbtx 6 duccepmaquu.llpe4noxen noerrfi cuoco6 o6pa6orrz
III4IIIHApI{qecKLIX 4eranefi lIlIA, pa:pa6oraHa KoHeqHo-greMeHTHar MoAenb JroK€rrrb-

Horo Harpyx{eHus, npv pa3Hbrx cxeMax KzHeMarr{xz 4eQopMlrpyrcqero LrHcrpyMeHTa,

cnpoeKTl'IpoBaHo 14 I43roroBJIeHo ycrpoficrBo Anr peBepcr{BHoro BbrrJrax{r4BaHnr. rJvr-

nI4HApI4r{ecKI,IX Aeranefr Tr{[a B€uroB u oceit, BbrrroJrHeHhl 3Kcrrepr4MeHT€urbHble I{ccJre-

AoBaHkrfl., npoBeAeH aHalrv3Ia o6o6qeHLre nonyrreHHbrx pe3ynbraroB, c$opvryrr4poBa-
HbI BbIBOAbI I4 IIOJIO>K9IJLII., BbTHOCI{MbIe Ha 3aIIII{Ty.

focmoeepHocmb pesyrbmamor o6ecueqeHa o6ocsoBaHHbrM prcrroJrr3oBaHlreM

TeoperkIrlecKux 3aBlIcl4Moctefi, AorryqeHuit vt orpaHr4qeuzfi, ro lpeKTHocruo nu6pan-
HbIX MeTOAOB rrCCneAOBaHr4r, npI4MeHeHr4eM TZ3BeCTHbIX TII{CJIeHHbIX MeTOAOB H [IOA-
TBepxAaerc-g KarIecTBeHHbrM 14 KoJlrqecTBeHHbrM cofJracoBaHr4eM pe3ynbTaToB pacqe-
TOB C SKCIIepr4MeHT€UIbHbIMLT AaHHbIMI4.

IIp axmuq e c Kan 3 H aq urw o cmb :
1. Paspa6oraHa rexHoJlorkr-s yrtpoqHe:rtnfl peBepclrBHbrM BbrrJraxuBaHveM, o6ec-

relIIaBaIOlIa{ rroBbrrrreHr4e KaqecrBa rJvrIruHilpuqecKllx Aeralefr Tv[ra Ba[oB, oceft.
Onpe4eneHbl paqkloH€LllbHble pexr4Mbr o6pa6orrv Anfl rronf{eHr,rr Mr4HrlMalrnofi ure-
poxoBarocrl{ rloBepxHocrLI v MaKcr4MaJrbHbrx MexaHr'rqecKr.rx caofrcre y[porrHeHHoro
cJIO.rI.

2. CnpoeKTLIpoBaHo I{ I{3roroBJreHo ycrpoficrBo An.{ peBepclrBHoro BbrrJra)Kr4Ba-
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3. Paspa6oraHbl TexHoJrorlaqecKrae peKoMeHAarJvru A[.rr BHeApeHr,rs peBepcr{BHoro
BbrfJraxl4BaHvrfl Ha [por43BoAcTBe.
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BbInoJrHeHHoro na r<aSe4pe Marepr4€uroBeAeHkrfl, cBapoqHbrx vr aAAUTVBHbTX rexHoJro-
rzfi nue4peHbl n yue6uoM npoqecce ro HanpaBneHzro 15.03.01 - MaruunocrpoeHlre Ha
ocHoBaHr4z pe[reHr4x xaQe4prr.

CoornercrBlne Anccepralllru rac[opry nayvnofi c[eqrraJrbHocrrr 2.5.G
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c6opxu c qenblo noBblrrreHl,It KatrecrBa Lr3Aenrafi uaruunocrpoeHr.r fl. Lr c:rrLr.xeuvrfl ce6e-
crol4Mocrl.I I4x BbIIIycr<a), J\b7 (TexHororrzqecKoe o6ecue.reHue u rroBbrrrreHlre KaqecrBa
noBepxHocrHofo cJror, TorrHocrz r4 AonfoBeqHocrLr 4eraleft rvraurzH).
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Ayroqr4x HayrrHbrx pa6orax aBTopa:
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