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oOEqndBsoro onroHeHra Ha /\rcceprauuostsyrc pa6ory

llleBry!oBon Aracrac!r BnaarMrpoBHBI
(LoBepreHcrBoBaHre rpoemrpoBaH{r amBrot eac

qtsi)(roptsotMdu'1Hh.-.npcr.raMeH )b rdcohhH/e)ruetsoi. re-epq
(aEArlara rexHrvec(rx Hayx no cneqrd6Hocru

05.09.01 SneKrpoMexats!Ka,3remprqeck,eannaparBr

J,rq tsanic.r rioluBJ rJ D"c.pprou'roHH/opd6o ) rpe0c.B.er s:

- rEccepraqEoEqd pa6ora o66eMoM 150 c. (octsoBHon rexcr - 135 c.,

6r6nror?aorqec(ln cnxco( l0 c. I,l3 103 xcroqu!(oB. nprnoxeHrn 4 c.),

cocrorlr4 m BBeaesur, rerrpex maB, 3aknroqeHrri

.aBrope4epaa(23 c.). B (oropoM ryarrc BnoxesEr: octsoBqoe coaepxasue

rrcceprarrru! rle,ij peuend u BLrBo,q!, ro(daH Bkraa aBlopa B npoBeaesnoe

tccneloBaHxei r npanrqecrc, 3HacrMocr6 peynBraroB

AKtn!.Lrtbflocnb neibt ou.cePmd4uu

Benrr,lr,Ho-rrrymopEd Maursa (BI,IM) cerclH, npxBnemer BHrMasre
NlHortx rccrreroBrenet r rBmeNr oaIW B nepcnemxBHlx 3ne(a?oMexeFecKnx
npeo6p8oersen GM[), npNetsets,le rcmporo o6yqoBnem praoM npenMyrrecrBj

raMX (a( npocaora KoHcrpy(urrj salexEocr6! xopoure 3tseprerrqecxre u

Maccora6apxrH6re noKdarsr. K roMy xe, Bl{M B Hafioruree BpeMr cocraMrrcr
ocqoBy coBpeMeHEofo 3ienponplBoaa (Bltn) npoNr6rrnesqoro lpoBBoacrBa.
onpelerrbr aexHuKo-3xo Drpoko.o npuMederlt
snek-rpxc@rcn rrM Ha xere3soaopomoM r.oporc(oM rp4cnopre, ooecnecsBmr
coorBercrByolrse crroBLre oyHKuur ! pexrM6r pa6or6r 3nenponprBoaoB
crasoqEorc obopyloBaHl' ! cnorulx po6o@xsneckrx crcreM (PTC). Buloqai
po6ororexnrcecMe KoMnne(cEr (PTK) r apyroe rexHonorrqec(oe o6opyroBaHre
aBroMarnrpoBasq6rx npoHsBolcrB. c locroM rle6oBasrn
xapamepro'KaM Bl,lII norBDercr Heo6xoluMocrB B coBepuencrBoBaEu!
cylrecrByolrrx MeroaoB npoemrpoBaHxr 3Mn, B cacrsocrr, co3!asn!
onrtMduqon reoMerpnn amrBron cacrr BI4M, (oropar onpeleirel ocsoBioe

3odqrrmcm ee nprMeHes,,, BMold !
3(osoMcecMe. tu' comacoMH!, cuioMoMeHrrLrx (MexaHucecMx) xalNeprcr!(
BnM r npo!3BoAcrBe!tsoro o6opyaoBuM o6lqqo rcnon63yor BBrxoaHbre

naParerpu: lnenpoMmlr$rii MoMem. qac]rory BpanreEm Ma 3MII y(aassBre

lapaMeTp6r otrpelentkr'fcr rcEofiF/paulen amrBtsoti lacrr Bl,lM, kolopy,o
cocraBnrbr rpMo x 3y6u6r craropa, rpMo u 3y6uu poropa, o6MorM craropa.
lonyceHre Ma(crMdbHoro Bpalraolre.o MoMesra Ha Barry 3M[ B urpoeov
ardaoHe 43Merreru cacrorLr BpanreM pompa r co:uaHxr BI4I npr coxpadeE t
Ipyrrx resKc3(osoMqecl@ro(a3arenet



np! o.slroBpcMcsloM coBcprelcrBoBan!! cuoBon ! lHqropMauqoHHon ero qaden

Co3ldre Blill (olxyp€Hroctrocobrorc Ha MupoBoM prHKe 3renponprRoro8 |
pacuryeHrr c4,epd ero nprMeFeF r rBrrercc cBoeBpeMesson ! aKryan6soii 3a.qaceni

xv€'ouren HayeHoe s rpa(Jt

2 Hatcqaa Eoeat4 ocEoqxhrx nonMegun t BbrgodoB

HayeHd HoBBHa ocHoBtsrrx nonoxeHqn 4n@eprauroHHoil pa6or6, 3aMroqarc'
B QopMyrupoBke ueM npeErprsrMaeMoro !ccne!oBa@,
(oEqerBarrru 3a,qaq, peueHre koropLrx co{c(arenh B!!m B coBePoeHcrBoBaHqtr

MeronoB npoemoposa,rm npeo6pa3oBarenhHoil caok. pa3pa6or(e drop!froB !
nporpaMM (oMrLorepsoro npoeoxpoBarsr c onrrM!,rarren .€oxeTrqeckn
napNflpoB eruBEon {acrr BI,IM. llcxoar x3 q€n! x 3anac

couckarenev coopMyrrposas6' nosmr (o6kmD r (trp
v,6elrren6HocrL HayqELR noroxeH{n arccepralloHsoii pa6or6r dMeqascr B

L ParpaooraHa u npenror(esa Mo,]e,t tsl1M B Blae

)?@H€Hrtj 3annceH6x B qacrs6'x npox3Bols6rx, nonlceHHbrx c yesroM ptna

aonyuesqn, )cnoBHooen.
npr peueH rorcrdre re! dh

ooycroMehHbre reM. qro paoora BIZM

- HcnpephrBHrN'x repcxolHHM! npou€ccavuj csr3aBHlrMr o rcM Fauren {'a3
nepeurcqmur{ ycrpotoBoM, <sec!qr-co!rd6HooG6) 3nemprc€cKtrx I

or BpcvcHr BMo rd HoM/HUhHr.-
ycraHoBxBuriicr pexrM pa6oN BLMl

Bspa*eHHoii <3y6qarocrD anrBHoil qacrn lBumrenr c

so3ryuHbN 3a3opoM ve,{r!y 3}6uavr maropa r poropa, $o
o6yqoBnnBacr no(d!!oe uacuueHre rcpo oK3y6uoB nFi ux nepekp6rrt! | k,cd (
tr3McscEnb .apMoEncccrcrc cocraBa rom oa3Br 

qaropa r MoMeHra tsa Bary Bl{\{i
3saqmen6Hoii Mdsmon llly$rru Bo3lyuroro nomNa

Bl4M or y.noBoro nororcHnr poropa np! scc!tsycorrd6EoM xapam€pe ro(a

Ipr papaoorrc Mare arreec(oii Mo^enr c peme,r'eM noi'eBL'x 3arac 06rnu

nporpaMM, (aK FEIr0{ x ELCUT. B cacrtsocr'. B

ocsoBy npo.pavMLr FEMM 4 2 nonorcs rcneBot Meroa pac{era, ocqoBdsNn sa

Meroae KodeqHhs rneMeHroB aeilcrByburli MoMeHr Ha porop onpelenrncr 13

pacc€ra Narumoro norrr Bl,iM c noMourBF BHen'Hero reBopa sarrxeE il, rae

6aron Merora pacaera ycnnrn ,Bnrercr ooneM lri FHrerpan reH3opa HartkeHrt
MarcBcrna. [pnMcHcHle noiyceHHon MarcMancccKon Morenu no3Bonuno

onpeaenmB napaM{pBr ! xapereplcrrM BliM, B qacrsocrr.

Oau , or ).na noBopora porepa o, r.e. j(o), rcnor3yeMlre R ur]re 3xo;lHoi

nHOopiauret 41r an.oprn
2 Buopaftlre Meroftr ,t arroprrMhr onftMx3alnr npoem,ipoBasrr amrBsoii

qacrn BhM or8eca$ D,aRHb,M KpnepnrM cxonrNocrs npr rorcrc Ino6d,lHoro



3kcrpeMy a ueneBot QyHKU!! rrepauroHtsoro aqroprrMa. N'xH(MubHovy speMeHr

rocrlxeHxr (oHeqtsoro p*yn6rda npr raraHHoii roqHocrt paccoa I]p!
npoeNrrpoBatsrr an nBHon !acr! BUM )tscnlecsre rnenpoMa.ElrHoro MoMeura

onrru aur 3y6rroBoil 3os6t craropa x poropa. BbrnonHeHHHi!

rs<crddr uruprrvoB u I o6ocHosdro r.

IprMeHlrh Ms,o!b, MoHre-Kapro ! Hen.uepa M!r1a (aeQopMupleMoro

MlororpdM(a). yroMersoptrouue B6uenepeercneHtsbrM rymepuM. nprqe , ro
m Koppe{Eo o p(ueHr, ,o.ldB eHH.n nn rvr 'droHHon

:ra,raqn uerecoo6paEo coqflarB aqcpMnHlpoBaHdhre a-qrcpmM6' (tsdplMep. Merol

Henrepa Mraa) c Meroaavn cnyqanHoro notrcKa Gaip'Mep. Mero! Mosre

3rec6 cneayq ooocsoBdHocr6 Btt6paHH6'x lero/xoR

rccreloBdlr, koroP6E rMrrorc, Heooxo^rMLrM y.noBueM,qocrD€HtrF

r{ccepraur! uen! flpeffprHrMaeiioro qccreloBert. cro
norrR€psnaer ruraren6Hocr6 npopa6orxr c)4u€crByFuen npoonevbr coflckarereM B

lqccepra@x nocraroqHo ny6orc npodd!3lpoBd6r npenM,vmecrBa ( Helocrark!
nPqMeEeEtsL'x Meronou omtMrcaqq!, onpeaeneHH rpaH{ud 3alaBae 6rx

-ipd npoB r\ or]'dPqeH4{ otupdbotuu

amoprrMoB 3doxeHo B ocHoBy nporyaMMl, (of,ruMBallM BaM,
aBroMarr3trpoBaHsoro npoem'poBaHlr anlBHoii qacrr Bl'lM

4yHkqroHupoBdse B rpex pexsMd: aBroMan3aqm npoemqpoBdlt BI'I,4 c yefloM
rpe6oBdrn B, olmMmarrr reoMqpns€cMx napar{erpoB N'artuBI no oAHoMy nnq

HecrcnhKiM kprreP@Mi B6rqrqeE e cPemero 3roqeHr' rnempoMdHtrro.o
nynhcauxfi rnempoMdE rr Mo eHra lHepqn,

poropa npr 3aranHh,x.€o erpuqec(lx napaMerpd 6* nPNeEelrr onrrMBaun, (B

De)ruMe (orsoKDaForo Dacaer J.

3 Crenenb o'oc@Ba4docnu Haf'thbtt ttonmceaun, BBodoq

u pe4aueAda4un

Aq, oqeHxn o6ocEoBdtsom ocHoB!6rx tro'o'c!''. BbrBoaoB d pekoMeH-

aanua ooeoBlMcr Ha ddBelrcceprurn! r'o coaept{drb
Ro Bsede4uu (c.4 . 8) laHo oooctsoBad!€ Heo6\oarMocr!

npoenrpoBaElr BI,IM a,u MPoxoro npx eFeHtrt ee B MqcoBc
3nempoMexaHr!€cro.o npeo6paoBarerr (3Ml) B coqaBe BeHrmbHo-nH,uynopsdx

3nemponprBoaos (BL[l) npo!3BolcBem6B Mexd!3MoB cospeMeHdore

npoMuUneHEorc npomRo^crRa r psr!HHx rpaHcnoprHurx crcreM. att ytyqrreHtr,

nomrarerren BUn. no Msest!) couckarsti q€ooxolrMo

coBepueHcrBoBaB Meroa6r erc nPoenrpoBaHxrj re. cor aBar6 n pdBtBar6

Hanpaere|rq u npoerrnpoBaHis HenocpercrBcsHo rcoderpn! amriREoiii qacm BllM
c nprMeHeHreM coBpeMeqtsoro nporpaNvrom o6ecneqeHr{ t i{floloB onruMBaurr
3a.uaee coBepueHcBoBerr npoenlpoBaHrr B]jM x3 pacas.a o6ecneqetslt

Rpa,{a'ouerc voMem B u,po(oM flda3ore qacror BpalreE!'



poropa u B6rcoKrx nokaareret Bl,lfl B llcccpralrr!

B rep6o, ?laqe llnc.eltdta! (c 9-31) nptrBereso obocEoBaHre a(rydBsocrtr
3afte trccncaoMHtrii, BntrrHur peuaeMon rpo6neMhr Ha

nom3arcna pa3Brrnr npoMNrnei,,,oro (oyrnerca

KoHrypeBroctroco6socrLb npor3BojlrMoi nporykurn cpeau 3rcHoM@eckn palBm6rx

crpd Mrpa noka3atso. {o npropmemrN HanpaBnetr(€Nr B pa3BrrM Be,qyurx
orpadet .porir,rureHrocrn rBrrscr F3pa6or{a ( BsclpeHre nepeloBBrx
npovLl0neji$x rexsonomr, rAe coBpever,roMy ynpaMreMoMy snemponprsoly
(Dun) Ha 6ae BHM oBelelo nepBocrenemoe 3EaleHre lnr peueHxt
nocraneHsoii 3a4aqx R,xrccepmux! npntsrro, fo p€3BrBaeMdn rn€mpoMa.srEBrt
MoMem ! cacrora Rpauerxr pmopa B rBrrarenBroM lexnMe onpenqrrcr B6rxoaH6re

napaveT6, BHM, no3Borrrcr OopMtrpoBarB ynycu€HEEre rexsnrc,3(osoMr{eckhe
xapamepxcrffi ! npor3BorcrBeEHoro ooopynoBaHur (rexHonoMqeckn Maum).

B .raBc paccMorpeHLr (oHc.pymuBllrc oco6elsocr! BIZM, nplHurn6r pa6orrr.

rocrulEcrBa r Helocrark!. a raxnre oonacrx npnveHeHur Bl.iM. CoopMyrrpoBe6r
u€nq r 3alaqu lccneaoBaHrr Ilo(ado, 'ro c pacurpeHtreM coep nptrMeH€Hrr BIIM
qeo6xolrMocrh 3 coBepueHcrBo@!! lerorloB npoemrpoBdu Bo3pamfl, B

eac0or'x. amrBnon eacr! MaftrrHon ctrcre 6r Mau!!6'. , o6)cnoarrBaef
MHo.oobpale nolxoaoB p€ureHlr. oBBdldx c pa:rpa6nrcn u nprMeHeHreM
olnMBalruoft hrx arrcpurMos.

Ito shopon aiade arcccqalrln (c 32 66)
cqrecrBlmurux yero,ryx npoemrpoBdlr Bl,lM, 6a3oii xuop6r! rMorcr rpn
ocHoBHhx nolxoft 3rcpremqecMt, noneBot , no$o! Ha ocHoBe pacqfla
nepexolHoro npouecca 3aecB xe noka3aHa heio4rcruNGc n rylMeseHrr no
prAy qJmopoB Int paccMmpr8aeMoro Brra 3nempoMexaHtreecKrx
npeoopaoBarsen (3Mll) HecMorpr Ha BBcosde reopsuqeck,e r{ npamtreeoMe
xccncroBalr tro co3lairhlo BI,IM c mxnyqouMu 3HeprsricecKnMtr ! rc!ts!(o

qeqecoo6pasHo, B repcnem(Bej no MHcHnh

.uB)n3rdH6llr nolron np! npoemlpoBaM!, (o.aa Ha

npcaBaprftnrHoM rr"ne lcnon63yercr oE arc ri3Bec Hx Meror!( npoemupoBdnr,
a sa (sauepualoueM 3rane npoBorrrcr 3apmee B6'6passoMtr

KprreprFr, B BerlclHe cperHe.o rnekrpoMa rrHo.o MoM€rra
Oblreii ocsoBon !n' Bcex ynoMrryTn nerolrK npoeMnpoBatslr 3Ml rBjrtrct
onpeleneHne .naBH6rx (rcHflly{anBHUx) pa3M€poB, paccer u flpoemupoBalne
rcropHx 6a{py€rcr B ocsoBsoM sanoHqrn{ (MaumFon nocrorHHoil) h narHrrHlrx
larepland cocmNrblrrx qacren vaurH6r B re(cre rrccepraftx nDmeaeH6r

r3BffrH6re pereMr (Baptraurhr - coorsoueHnr !1r 3y6uoBoro cnoi cynreorByrclux
rrroBER tsLA, raorl 2.l. c 37) ! ryar(o !3nor{eHbr
pacqery: nepBon xpimcccrcn c(opocr!, Rhr6opy BentreEd Bo3ryoHoro 3a3opa,

orperenellr o6MoroqHHx aaHtsex BIj,4 ! r.a laH aHa.rr13 oco6eHHocren
npqMeHeHrr noreBoro nolroaa npr npoemnpoBadr! BI,IM c lcnor6?oBdreN
lakeroB nporpaMM ELCUT , ANSYS. |EMM, nprBereurr raee pekoMeuaux

! 3apy6exH6,x ycenhrx flo cclaHtrk) 3Mn (c 14-17) Asu!3



cyrrrecrByrcurlx Mflolu( npoemxposaiu cospe eHHoM jrane
pa3Blmr reoplr BUM' e xoi N'erorlM no(a He npe!]'loxeHo. ero fl€crcnE(o
caepmBaer co3nats{€ nepcncmrBs6B tsrll u pacnpocrpaqeHre xx Ha p'I o6nacret

Crcryer orMorrb. npxMepnlrn paccer 3renloMarHmHo.o rioMeHra t
(oHopymrBsBrx napaMerpoB BHA
papa6orai,,oi nporpaMMH <OnmBaur' BI,IM, B cpele Marlab.
*arMo.uetoBybnren c npo.paMMon FEMM 4 2 B kaqeflBe MeroAoB omnNaaur!

aBa ycnosHo rooonsrFtrrlx velolra: Moqre Kapio (Mero.q

c4wanHBrx (B6pocoB') tr Henrepa Mlaa (r{ero! leoopMlpycMoro MHo.orpasMk4
c 49-661.

3Mecltae no Bropon .naEe. IIo re(qr r?roxeHlr ! nprMeHeHxt
ynoiuts)Tdx Nr{oaoB E 

^ncceprau{r 
(c. 48), a rdxe B npe,!fiauneHHoi corcMrene\r

npo.pavMe (OnrrMr3arrtrr BLIM) lnr pedEaunr Meroaa Henr€pa M!.ua (c 55),
Hcm na'.HeHun: noee!) HanpIreo . roHCrd-ra.-rc'00ru4H yceueHh'
(peAlku(x). cxarnr nprsrBr paBH6sr 0,5 lnpr (or.rBd(uD roqek (r d ! ,t/) B

npoqecce andn3a trcxoaEoro rpeyron6sfta c scpulldr r,ai r,/ (prc. 2.5). Moxtro
nn ((otscreraD - (osoorqueHrbr r3MeHrr6 (RprupoBarL) nportaM:\rHo 3 npoucocc
srrqrcicrrn r B {aKov uenecooopaHoM lra a3oHe nq, ,ylrero p*yn6ram
onrtMrcaur!? B 3roM cnyea€ so3H!M{ HeobroanMocrh B ouc!(e np!6n!x(e!rr k r.
B r c KaKln (ronycftoM, npr6nrxeHrr pa6orafl npo.peMa (OnrNr3arrur BI,lMr.
m( mMeHrsca u 3a(c!r (KoppeK pyercr) (MuuHHoe BpeM,-BpeMr peueHnrr -
e{crro !repallrl o1 iipsHrro.o (noporcBoro) BpeMeHr, paooDer nr npo.?eMa B

ffarcroBoM peruve c rccierosar€neM np! nolce€ rno6arbHo.o sKcrpeMyria?
B ntpehbei zraoe rrcceprau!tr (c 69.. 115) Bunonlero

MttHtt orlenbHbrx QparMcsroB Mmmon crcreMbr BI.IA Ha cpcaHee 3HaqeHre
snemporarHrrro.o NroMcHra. PeoaeMa, B arccepra!& 3araqa npelcralneHa kaK

odEokpufiepu@bn@. IlpoBelesmre rccneroBdlr no3Borm! onpelenmL BnnrHxe
pa3.1rcH6'x reoMcrprqecknx 3revemos aMrBHon qaor Br.u Ha cpelHee 3tsaqeHr€

srehr"oMmrrHoro 4cx pa3Hh'x mrmreneii, ornlcahuuxct
xonGccrBoM oa r koHo!.yparuen BLl,4 c coorHorcH'c
3ybuoB crarop/porop: 6/4, 12/8: 6/6 lnr 6oree roqlorc onpeaeneHu wcnesHo.o
3sacesrr 3iekrpoMarrurno npoBolrnac6 3 rBa 3rana:
MerorcM Mome Kapro (Atr ackrloqeFrr Hdor(Iesm ro(anBHoro 3KcrpelyMa), a

3aftM c noNorr6n nterola Her.uepa - Mr.ua (&!r yroqHe!!, noryqeH oro 3meeHu)
anr onrrMn3arrr paccMarplBmc6 panrqEHe coBoryntsocr! 3neMemoB N'arHnrHoti
crcreMs BLI/I {ra6nru6r (r 32: r 35i r.38). nonyqeEr (oHopynrBHLre
cHaqeH{' onrrM!3rpleMBd napaMeipoE, BI4M. coorBscrBybu{ue MaKcxMyvy

Itnu MllriryMy) ueneBoit oyHkllx l-LO (rabnlrur: 33,36t 3.9) nph rcxoffoM
3Haqerx! pa@yca no na3aM R2s - 63.5 Mr craropa Blijl 6/4 nonyeellr pa3Hoo!
(MarclMyM MrHrMyM) <onrxM!3lpoBaxs6rxr 3daeetsln (npr Mqorc MoHre-
Kapno) B ltianasorc (58,74 56.12 vM), a sroroM Hflacpa M(aa coorBercrBeddo
(58,63 56,07 MM), cro coorBqcrBys cpcaseMy 3Hace!trD parryca no nstu
paHoMy 5?,41 NM (i n Mero.u) x 57.33 Mr! (2-Mcror). rc. pacqcrHle BeruqxHhl
cpeArxx 3nasetui R2s ornrqa$[r He 6onee. qeM Ha 0,1 MM. Ecn, conocraBur!



xcxolHoe 3HaceHne R2s i (onrxMmnpoBeloe, cpelH€e (R2s no ,rBlv MeroraM), ro
pa3jr t{lre coclalrr o(of,o 6MM. inoEMeHrfl (}MeHhlrasr) paMyc ro naaM xa l0%

llo lrord lccneloBalrii 66rn! ryoB€ftM danmBr p*yn6raroB r B6rAereHLr

ocobeHHocrn,,,onyqecd 3aKoroMepHocr! m!*!r (ar.!oro reoMerprqecnorc

rnenpoMdHmHoro MoMeHla Br.lM (B noprrKe oHueH"t
erlrHnr). HanpeMep &u nepBoro B noprArc uccneroBaslr: R2s. b2s, bls. R2r n blr,
b2r. A!dorr!!6,e no e,roBdreisrocr! reoMerluqecrux 3reMeHroB 6huu
onpeleneHhr n rqr BnM: 2/Ei 6/6, qo no3Borrno onperqrrb (a( o6urr€, re u
cacmbrc ra(oHoMepHocra p*yn6raroB BsnonseHnbrx lccncroBaE!t.

.la ecara, no mdBeii .raBe
I Co.racHo n n. I LI (c 105) uxprla 3y6qoB craropa r poropa (bts r btr)

o(aBrBaror cytr'ecBerFoe 3HaceHxe paccaxruBaeMo.o

r{oNesra BIIM. Ecrtr conocraBmB im rcoMsprqec(xe napaMerpd BHM l2l8 (prc
37, c 97) tr BI,IM 6/6 (puc 310, c 107), ro BrmE e naptuv€rpoB rcxoAEoii tr

onrriu3lPomqot NuBson qactu no{a3aso Hecxor6rc nporrBopeqrBoe
2. Ecr! flpuMrs {o npoe(mo-(otscrpynopc{re (rns

oPraEBarrrosHo-lexHrqeckre) pereqrr xapanepmymcr 0606urelrrM kprrepreM
(e qsrepltl ((aeecrBa) co3laRaeMoro BrjA. ro npxHrrLrt

ryrleprn onrrMaqhHocrq B lrccepralrlu m3MokHo dr?ate,
Rpunepueu Kogech8a. t sa qero Mofto opreHrxpoBarEcr ror6xo c yc{oM BnleHut
.4Py.rx lacrHLrx kp'fepqeB, HanpiMep (o?oorqreHra (HarrexHofiq, (no sa.peBtr

Bonrrrrn o6MoioK, r.e npeBLu€Hnr reMneparypd o6Moro( flpr npononrsrerlnoM
pe,uMe Sl paoorLr Bl.lA). yKaesBrt qacrH6rii rprreprn (no HaryeBy) xcnardLtso
66'no 6br npxMeHm6 B npercrsneHHoil llccepraq{o!tron pa6ore, nocrcrBry

']3 
eHeHue napeflpoB pa?qryca craropa no nasav (R2s), ranpwep, Na 10%,

urpnH6' 3y6ua @ropa (blt. yrna Ha(ioHa borcmii noBepxEocra :ry6qa faropa
(b2t, ! apymx napavopoB BaI Mo)rcr nplBecr! ( mMeHeHurM , (r.scenrp)
B€HrlnrqroHH6rx KaHaloB ! pacs{soro
opoalEaMnlec(orc conporsMesM Bo3ayxonpoBoAa Nau'Hd, (na * c//il,), cMese

cnoco6a ov,arMeflxr 3Mn (no fOCT 20459'97). cro o6ycnounBaer HcooxollMocrb
lpoceleH"q axuBa coBorynHorc mlrHB u Apy.oro oaropa
cexnoBeHrxrrruuoutsoro Qmopo)

Ha c. 107 !trcceprauu ecrb lnoMuHarrue o npo!3BoAcrBe pacqeroB ront
reMneparyp antrsxon cacrn Bnq c yccroM onnM'raqu' rco erplu naptuupoB.
(Jr eqeHo, cro r3M€H€slc reoMerpq{ec(m napalerpoB anrBHon qacm Bl,la B

De3vnbTme onrrrBalrln He

Ecn! npodd!3xpoBarB nyHmu 1.2.5 (c i]l. 112) pekoMeHAeui reNcra

.qrcceF.a&r tro yryqu,eHro amxstron cacr! BUM B p$ynLfare onrdMx3alrrx,

- trMeHruerreii p&r'yca pa!'rccM craropa (napaMeTJa R2s) Ha 3,5. . I 0,5%:
- yBenrcehtr€M uxpmd 3y6ua craropa (napalelpa blt Ha 9%:
- yRenrceH(eM urpiHs 3y6ua poropa (napaMerta blr) sa 12 23%:

yBdrceHxeM na<nora3y6ua craropa (napderp b2s) Ha 14. 19,5%,

m ! e bute ue noljaar Bo3lyuHoro (fiana nped.xar],arr, tro pemBso nplBeaer
N cyurecrBeHEoMy BMetseMro r€nno8oro p€rsMa Da6m6r BH!.



EeycnoBHo. B sroM crr-sae seo6xolrMo paccMarprBarE Baprm peneHqt
3at\aen txe npi k kou,futuenlnuu:t, kpunepa$, rct la lnyqreHre mrBHot qacr!

BIi! Moxer npftBecr! ( cHd€lllo sa@oro (pmeprr <HareaHoc," r3-ra Harpesa

xron'urr. B arccepmrun rue Ee oroBopeH6r (hToMe le'3MeMeMoro 3saqesrt
BorryuEoro 3aopa Mex!) ry6qon craropa I poropa. (c.72) tr ap[ue BGMoruo
mltouxe nepeMeHHb'e (oaMopd) !a 0nrlMd6H6rt B6'6op aK,rBHoii canx BI,IA
kak, Ha,,prMep. MarutrI'd nPoHluaeMocr6 tr taenbH6re norepr nprMeMcMot
ros(onrcroBon (xorolHomreon) T neKrporex!treecxon crd, (fOCT 21427 2 -83) t
!P.. xd \rtud HL e ndteerpu nourfld hapcryi6rar np.e{qpoBa pr r.l.3e. IH.
.no sdsqre koHonrmy,ouxx qrr€ptr€B onpe!trrer o'3rqec$,o cyorHoc16 3a^ae

omnMr3auur !. ecrecrB€Htso, Moxel lqa4tM.tro ),croncr!/r,6 norc( Haunycoero
pe,uertrr reov€Ttrr opdMeHroB BLa

B qsBeprofi rnaB. lncceprarux G.l16. l3.l) BUnorHeHa nocraHoBka 3a.uaq!

3rcneprMeHrdLEex rccireJroRafirn. ftr aram3 rpnHrr6'x )ronylreHrn. rMenr$x
Meso ae.olrq np' 

'poenrpoBaHxr 
BllM. r !x MrrHne Ha rcHeqrbre perynLrar6r.

3xcneprMenranhHbre rccneroBdM npoBoruecL Ha parp.l6oratrHoi ncturrarq6Hon
ycraHoBKe r n0 Kon(poHon M€rc,urrc lcn6rreril P*ynhrarH 3NcneprMesaqEs6rx
tccie^oBaHrn nprBeresBr B Brle rpaotrcecMx 3aBnctrMowii &qt
Heonr!!!3lpoBaHHo.o n (onrrx!3qoBaHHoo BttI 6/6. (prc 411 ! prc 4 12) n

raSrqu (42 , 43, c.127) AHanr3 p*yn6raroB npoBeletslhrx xcnLn€flrn noka3an

iopouyn cxonrrocrr pacqqsdx ! 3(cneprMerranLHux raHH6rx, norrB€prqabure
npamNepHocr6 !ctron63oBaHrr !po.pNMhr aBroMarH3rpoBuHo.o npoe(ft poBMr c

nPruerelleM onnMBarruonHb,x an.opstuoB npoekrtrpoBdur BiIM Ha
3aBepuabueM npuMepH6'n pacqsr

3KosoMrqec(oil34roenrBHocrq rcnonBoDasnr nprHer6rx rexrrleckrx peuehrn no

npoemrpoBaflrn aFr Bron eacru BI4M.

3@e{ar!, ro !*Bepron .naBe

l. EG(reEHo, np! nprB€leHHon rtaraoBrc (B !rccepraluu) skoBoMuleckorc
obocHowlr ( npu eHestrb BIz! c onrrMar!trot M.U.Ilmon cu@Mon (nolpo:n€j 4.5,

c u0 133). so 6e3 ylera enehrrqecffi norp6 ! rennomro +ar{ropa Belrln'quoHHo,o
pacc44 npxHrroe BpeM' pa6oa' .uBrlrrlrtr (B reE 16 c.) c ynyqueHlbrMr laparsrpaNtr

sa cpo( cnirdrr
reuonomcccrcrc o6opyloBMr c npuBoralr m 6a3c BI,jA B koiu!ffi 3s eluHuu, a
rtMc m om!aeM)$ (pacqerhyn) .oloByD 3rcloNrm 205275 py6

2 no rekcry ffccepmu{! sc noHrno, noqeMy !n' rcnLrralr, Bhr6paH BI
(oH4rr.lpauur 6/6. Koroprn (np! penoroxedr, 3y6uoB craropa tr porcpa B

nonoxsnn) mEfl HyreBHe 3HaqeHrr raH.€HuxdlHot crn6r n
orclTnBxe srrenpoMdtslrHoN ny*oBo.o MoMeHra

ta eradur no o$opwequn r"(en|aur

np! ooopMneHrx noqcnlr€nLtson 3d!cs lMerrr Mecm sapyoeHrr rOCT P

70ll-20ll,Bcacrr:



lysm 5.1.2. OcEoBHoit rer{cr pa3aenes sa.naB6r t
naparpaQr)i xe BHAepxasBr lsrepBud Mexny 3a.ono3KaM0

' nyHo 5.3.3. IlprBeaelo coqaueEloe o6osHaqeH e

axccepraqr!. Ha c. 54 ArcceFauu! (prc. 2.8) - rercr no
crelyfl noBepHyrb Ea I 80 .pa.q-

O6t4at o4etka duccepna4uo44on paoombr

A,ccepraqroHHar pa6ora lleBxytsoBon Aqacracur BraanMrpoBHbr
(CoBepureHcrBoBas!e lpoemrpoBaMr amrBHon cacr! BeHrln6Ho-rHAyKopsoi

(putplrtM IeficByrlrerc <IoroxeEle o nprcyxAeslll

)qeq6rx oeneHefi , G. 9-14), rNrercr 3a(oHqeHEon HayqHo-r(BarrnonmunoEron
pa6o.ori. B Koropot \oaepyrTq peuerre Hdrqroi u!aq/. /vebuen
reoper{qeckoe u npaK, sqecxoe 3Easesre c uer6b yryqueHrt
3kctnyaraunodxlx loKaareren 3nempoMexaHrcec(ox npeo6paoBareren -
BeHrurEo-!saymopH6rx Maurts.

AuccepraqnoHHar pa6or6r BLrnonseHa

o6nalaer BxlrpessrM elxHcrBoM! coorBercrByer cnellailsocr, 05.09.01 -
3nempoMexas!(a , 3ne(prqecMe annapar6r ! nysmaM 1! 2, l, 5 o6racren

lIJeB.)roBa A racra.re B rarvv/poBHa dcn)^/Baer nprc)xieHii eq

yeexon crenesr raHAxrara rexHrqer('x sayK no cneqnd6Hocrr 05.09.01

3nenpoMexaqr(a r snempxcecKre annaparBr.

OOrurdBH6rii onnoHeHr:

KaurAar rexsrqecMx tsayq ,aoueHr.

rexsrqecMn ylrBepcrrer, (Aar9,

noqroBBrt alpec: 344000,
(AoEc(ot rocy$pcrBeqts6rn
E-mail: nika8 I I Abr.rd

IlornrcL KapHalxoBa ll.O

Yqetson cekpe'mpE Yceso

<26> Mapaa 2018 r-

OfBOv BO <Aosc(on rocyaapcrBeHHhrii

npooeccop (a4e.qpN (Po6ororexH{M r

**t7 Hrron.i @eDopoBu,r XapHa) \oB

. PocroB Hr noqy. rr famp/ha L OI bO) BO
'e\Hr'rec\ri )H/Belchre . rei.8 al8 (r q0-r61.
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