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OT3bIB
o$uqa€urbHoro olnoHeHTa

Ha AI4ccepraUI'IoHHyIo pa6ory MoposoBa EsreHr,{s AlexcaHApo Bu.ra
<Llccle,4oBaHrle BJII4IH ufl napaMerpoB na3epHofi repvrnqecKofi o6pa6orxH Ha

crpyKTypy H csoficrBa nopoIuKoBbIX craJlefi>>, npeAcraBneHHyro Ha coHcKaHHe
yveuofi crereHu RaH[u1ararexHl4qecKl4x HayK no creqg€urbHo cr105. I 6.06 -

flopoulKoB€ul MerEUIJIyprur 14 KoMrro3HrIH oHHbr e M areprd €ur br

flpe4craBJleHHaf, AaccepralluoH:nas. pa6om cocrogT u3 BBeASHHT vt nflTH
fJIaB' o6Uux BhIBoAoB tlo pa6ore, crII4cKa HcnoJrb3oBaHHofi nr4Teparypbr u3 I 13
HauMeHosauuir u 3-x rrplrJloxeuuit, coAepxnT 110 crpaHr{rl MarrrgHonvcHoro
reKcra, 40 pucyHKoB, l 0 ra6nnq.

AaropeSepar Auccep ratJur H3Jro)KeH Ha | 6 -ru crpaHurlax MarrraHonu cH oro
TEKCTA.

I4gHoc - ocHoBlaas.npuqlaHa BbIXo Aaus crpor Aer€ureit vautuH H MexaHr43MoB.
flpoqecc H3Hoca JloKaJrn3yercfl Ha noBepxHocrr4 Aerzurefi v rpr,rBoAr4r K
<nupa6orKe) T.e. K Karacrpo$u.recKoMy tr3MeHeHnlo pa3MepoB, 3HaqureJrbHo
6olrure 3€LIIo)KeHHIIX B KoHcrpyKTopcrofi AoKyMeHTarIHkt AonycKoB. I,{crcaxeHrde
Sopvmr Aer€ulefi s csorc oqepeAb rpr4BoAHT K BhrxoAy MexaHr{3Ma u3 crpos.

!.tts o6ecneqeHns AnI{TeJIrHofi 6esorKasHofi pa6orrr Bcero MexaHr43Ma, B
ycnoBl4tx l43Hoca u c yuerou ero JroK€rJrr43arluu Aer€LrrsM rpe6yerca reepArrfi
noBepxHocrHhrfi clofi H npoqnafl,, Br3K€ur cepArIeBHHa.

ZgroroBJIeHIae Aerzurefi MarrrraH u MexaHH3MoB MeroAoM nopourcosofi
MeraJlnypruu (npeccoBaHueM u crreKaHuevr) HMeer 3HaqHTeJrbHbre
SKCrlnyATarIUOHHbIe, SKOHOMHqeCKUe, TeXHOJIO|I4 qecKI{e H gKOnOfkIrIeCKr4 e

[pelaMylrlecrBa nepeA (TpaAr,rrIHoHHhrMr.{)) MeroAaMH lrvtrbfl, vt o6pa6orKn
MeTEUIJIoB AaBneHneM. MeroAaMu nopourosofi MeraJrJryprukr Bo3Mo)KHo noJryr{arb
yHI{K€uIbHbIe MaTepH€UIhI U I"J.3AqII.[, C BbrAarOrrIHMHC.f, SKCrrnyaTarIZOHHbrMH

csoficrBaMn.
I4zgenut noporuronofi Mer€InJrypruu HMeror Szsuxo-MexaHHr{ecKHe

csoficrBa, KoTopbre o6ycloBJreHhr HX xr{MzqecKr{M cocraBoM, crpyKTypofi u oco6ofi
crpyKTypnofi cocraBJrgrcrqefi, Korop as csoitcrBeHHa roporuKoBbrM Marepn€uraM -

rropr4cTocTbro.
C qeruo yBeJrrqeHus, H3Hococrofirocru nopouKoBbrx MarepuaJroB, B cnyqae

coorBercrBytoqero xr{MnqecKoro cocraBa, HX [oABepraror o6reprrofi
TepMurrecrcofi o6pa6orKe. OAHaro Anfl s$QercuaBHoro corpornBileHnfl H3Hocy
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rIoBhIIrreHlIe TBepAocrI{ Marepl4aJra Aer€LrrH rro BceMy o6levry He rpe6yercr.
C0opvrHpoBarb Ha noBepxHocru cnerreHHofi ropourosofi 1eraJru yrpor{HeHurrfi
clofi Bo3MoxHo c noMolrlblo na3epHofi noBepxHocrHofi o6pa6orrn.

Jla:epHoe I{3JI}qeHue tBJltercf, nepcreKTr{BHbrM HHcrpyMeHToM o6pa6orK7
loBepxHocrll MarepHalloB 6laro4apfl JrerKoMy y[paBneHnro sHeprergr{ecK4M1
napaMerpaMH, 6olrruofi auxo4Hofi MorrlHocrg n€13epHoro ryqa,
MoHoxpoMarl4qHocrl4 prcn1^relevIfl., srrcorofi KoHrleHTparlrrr{ eHeprgrr na3epHoro
H3nyqeH.ufl, Ha M€uIofi nlorlaAll o6pa6arblBaeMofo MarepgaJra, rrro o6ecneqgBaer
xectrufi TepMl4trecrufi UIaKJI HatpeB a u oxJIDKA envrs, cyulecrBeHHoe cHH)KeHr,re
TepMHtIecKax HanpffKeuuit, eQQeru4BHoe yrpaBneHr4e TerrJroBbrM BKnaAoM B
noBepxHocrb, ue6olrnyrc 3oHy repMr{qecKoro BrruflHvrfl,.

BucorosSQercu{BHble npoqeccbr rrpo}r3BoAcrBa 4erarefi MeroAoM
[opouronofi MeranJryprur vI nasepuofi [oBepxuocruofi o6pa6orKn rro3BoJrrror
LworaBJII{Barb Aer€IrIu c 6laronpnxtnofi crpyKrypofi Anfl e$$err1aBHoro
corrpoTHBJreHHq 14 3HOCy.

Bos,.{eficrBrre Jla3epHoro n3nyqe:aus, Ha pa3nnrrHbre Br{Abr MarepnaJroB
iloporurcosofi Mer€ulJlypruu l43yrreHo HeAocraroqHo, B pa6ore paccMorpeHa
ue6olruras, qacrb Marepl4€trroB [opourosofi MeraJrnyprun, oAHaKo,
npeAcraBJIeHHbIe B uefi HafrHbre AaHHhre npeAcraBJrrror co6ofi HecoMHeHsufi
I4HTepec H Hecyr HoByrc nHQopMaIIHro o npor{cxoAqrUux rpoqeccax B rropouxonofi
craJIIl IIA-Xfp u nceBAocrrJlaBe nA-XfpAls rroA noe4eficrBr{eM na3epHoro
u3nyqe}lufl.

Paepa6orKa MeroAoB rloBhrrrr eHvrs. crofixocrr4 rroBepxHocrrr Aerzurefi K
I43Hocy, LI3yrIeHIiIe MexaHH3MoB u e$$ercroa npra aos4efi erBnu na3epHoro
Ia3nyrrenufl, Ha rlopolrlKoBhre Marepr{aJrbr [peAcraBJrrror HecoMHennufi uayvnrrfi
rlHTepec v B cBs3I4 c BbrrrrenepeqncJreHHbrM TeMa Ancceprarlr4oHnofi pa6oru
MoposoBa EsreHufi AnerccaHApoBl4qa npeAcraBJrrercr aKTy€rJrruofi vI
Bocrpe6osaHnofi n Hacrorrqee BpeMr.

HayuHafl HoBrrsHa pa6oru MoposoBa E.A. cocronT:
- B HafrHoM o6ocuoBanuu sosAeficrBnfl, na3epHoro r.r3ryqeHufl, Ha

nopouKoByro cr€urb IIA-)IOp u nceBAocrrJraB IIA-XfpAls c yqeroM r4x
pa3rl,IqHofi nopracrocrn vr crpyKTypHbIX Sarcropon (rrae4ra, B Br{Ae cso6oAsofi

Sa":u). Tarofi noAXoA no3BoJrr{Jr paccMorperb oco6eHHocrr4 SopuzpoBaHnt
Mr4KpOCTpyKTyphr B rroBepxHocTHoM cJroe [opouKoBhrx MarepH€LrroB, B cnyqae
crarrv IIA-Xfp:

- MapreHcnTo-aycreHraruufi 6ecnopucrufi crofi ;
- MapreHcrrrHhrfi crofi c HacJIeAoBaHHofi nopncrocrbro;
- 3oHa qacruqnofi 3aK€MKu u pocra racxoAHoro 3epHa c zcxo.quofi

rropklcTocTbro;
- rrepnursufi ocHoBa + rap6n4nafl, cerKa c HcxoAHofi nopncrocrbro.
B clyrae zn$lrJrbrparluu HcxoAHofi crarn fIA-Xfp vre4bro r.e. ronyqeHHeM

Marepn arra IIA-Xfp[ 1 5 :
- MapreHcnTo-aycreHnrHsrfi 6ecnopucrufi crofi, yrparl4suruir crpyloypHo-

cno6o4Hyro MeAb;
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- MapreHcHTHhIfi cnofi c HacJIeAoBaHHofi [opr4crocrbro u BKrroqe HvtflMV
crpyKrypHo- ceo6oAHofi l,re4z ;

- 3oHa qacTuqHofi 3aKaJIKrI Lr pocra HcxoAHoro 3epHa c ucxo4uofi
ropHcrocrbro a BKJrroqeHLrrrMH crpyKTypHo-cso6oAHofi MeAn ;

- [epJIvITHas' ocHoBa + rap6n4H€ul cerKa c acxo4Hofi noptrcrocrb]o H
BKJrroqe HnflMu crpyKTypHo- cBo6orurofi MeAH .

- B HayqHoM o6ocHoBaHur yclonufi ilonyqeHufl, sHcoxofi TBepAocrH c
yrreToM cKopocTH TeTIJIOOTBOAa Anfl nopouKoBofo rceBAocnnaBa nA-xfpAls.
KaqecrBeHHo paccMorpeHbl 3aKoHoMepHocru ycno skrirrerrJroorBoAa npg narepuofi
repMoo6pa6orrcn ilceBAocnJlaBa IIA-X|pA15 cAenaH BbrBoA o B1rvrfl1g1g11 Ha

- B

o6pa6orKrr

MHKporBepAocrb LI crpyKrypoo6pa3oBaHne p€BMepa o6pa6 arhrBaeM ofi 4eran ra ;
HayqHoM o6ocHoBanuu MeroAoJlorr4r.r nu6opa pelr(r4MoB na:epuofi

AIrn cr€urn nA-Xfp H nceBAocrrraBa IIA-XfpAl5 c qenbrc
ynpoqHe}Iufl' vlx noBepxHocTH rlpu fapaHTHpoBaHHOM r.rCKJr[Oq eHr4H
TpelrlHHoo6paroBaHvrfl, B 3TB. PaccuorpeH uzporzfi .qnana3oH oHeprergqecKr4x
xapaKrepl4crl{K Jla3epHoro r{3nfreuufl, npa o6pa6orKe craJr4 IIA-Xfp H
nceBAocrIJIaBa IIA-)IOpA15, I{cnoJrb3oBaH o6o6qatoqnfi rapaMerp na:epHofi
o 6pa6orKu rIo3BoJI uwnufi rpa$zvecKla onpeAeJrr,rrb ycnoBr{r o6p aa o BaHr,rr rpe u{HH
npu na3epHofi o6pa6orre.

[ocronepHocrb HayrrHbrx pe3yJrbraroB u BbrBoAoB o6ycnoBJreHa
rIpHMeHeHI,IeM MeroAoB aKTHBHoro gKc[epr4MeHTa rlpn BbrrroJrHeHr4r pa6orsr,
npI4MeHeHLIeM COBpeMeHHhIX MeTOAIaK I4CCJIeAOBaHTTfi uarepuarroB, rrpHMeHeHHeM
coBpeMeHHoro o6opy4oBa:aufl,, npzMeHeHr{eM crarr4crrEqecrofi o6pa6orKn
noJIfreHHbIX p$yJlbraroB, coruracoBaHuocrbro nonfreHHhrx a pa6ore p$ynbraroB
c paHee rroJrrleHHbrMu AaHHbrMlr.

CreneHr o6ocnoBaHHocrlr Hayqnbrx rroJro)r(eunfi, BbrBoAoB H
per(oMeHAaqnfi:

B pa6ore npI4BeAeHhI BbIBoAbI rrocJre 3-5 rnaB r{ rrecrb ocHoBHbrx BbrBoAoB.
BHgoAH ocHoBaHbI Ha reoperzrrecKoM paccMorpeHr{H cocrornnfl, Borrpoca 14
aHaJII{3e gKcnep}IMeHT€uIbHrIX AaHHbrx. CxoAnMocrb sKc rrep HMeHT€ur bH brx AaH H brx
c rron)^reHHblMrr B pa6ote MoAeJItMH AocrarorrHo BbrcoKas, r{To yKa3brBaer Ha
KoppeKTHo nocraBJIeHHhIe 3a4aqu, MeroAu o6pa6orru ra KoppeKTHocrb rrpuHrrbrx
Aorlyqemufi npn MoAenr4poBaHHH MeroAoM KoHerrHhrx gJreMeHToB.

flparcrnqecKue p$ynbrarbl pa6oru ilpeAcraBJreHhr nareHToM Ha none3Hyro
MoAenb gJleKTpolleHTpo6exuoro Hacoca c npnr4MeHHbrMra B KoHcrpyKrrHH

Aer€ultMa u3 rrceBAocnJraBa pa6o.rue noBepxHocrr,r Koroporo o6pa6oraHbr
r,r3JryqeHHeM Jla3epa.

Marepuarrbr Aucceprar\uu Mopo:oBa E.A. HcrroJrb3oBaHbr B yue6Hovr
rpoqecce IIHI4ITV B paMKax Ar4crlr4nnnH <Teopur H TexHoJrorr{r ror(pbrruit>> H
<AAlrarHBHhre rexHoilorun na3epHofi sanJraBKr4 u BoccraHoBJreHnfl, nsAenzfi).

AHzutHg pa6oru no3BoJrser orMerr4Tb HaJrvruve HayuHofi HoBH3HbI,

AocroBepHocru u o6ocHoBaHHocru rrpuBeAeHHbrx n pa6ore BhrBoAoB, noJro)Kesufi,
14 peKoMeuAarlufi.
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Hayuu afl n npalcTlrqecKas 3HaqnMocrb pe3yJrbraroB pa6oru:
I'Iccne4oBaHlae crpyKTypoo6pa3oBaH Hfl, B 3oHe laaepHofi o6pa6orK7 crarrg

IIA-Xfp u nceBAocrrJlaBa IIA-X|pA15 rro3BoJrrer csoprvrupoBarb B
noBepxHocrHoM cJloe 6naronplltrHyro c ToTIKH 3peHr4r oKcnny arar\Hg
MHKpocrpyKTypy, o6laAatoqyrc BhIcoKLtM ypoBHeM $rarurco-MexaHLrqecKHX
csoficre. Jlasepn€ul rloBepxHocrH€ul o6pa6orKa cr€uru IIA-Xfp u rceBAocrrJraBa
IIA-X|pA15 no3BoJlf,er cylqecrBeHHo yBeiIHrrHTb rBepAocrb rroBepxHocrg 14
H3Hococroilxocrb, He rlpn1eras r o6reuHofi TepMnrrecxofi o6pa6orKe.

B KoMrlneKce c accne,qoBaHu.f,Mr{ crpyKTypooo6pa3oBaHufl MeroAoM
KoHeqHbIX gJIeMeHToB 6ulo cMoAeJIHpoBaHo KB€t3ucraUr{oHapHoe reMneparypHoe
noJre B rrpoqecce o6pa6orKu Jra3epoM.

KounleKcHoe paccMorpeHl,Ie [poqecca Bo3Aeficrnnr na3epHoro H3nyrre HHfl
rlo3Bonl1.Irll aBTopy paspa6orarb HoMorpaMMy nu6opa pelrraMa narepnofi
o6pa6orKn rrceBAocnnaBa nA-XfpAl 5.

flo pe3ynbraraM BbIrIoJIHeHHhrx HccneAosaHlrfi paspa6oraHa rexHoJrorafl
na3epHofi repMl4rrecKofi o6pa6ornu oceBbIX rap rpeHns rleHTpo6exuux HacocoB
AJIfl 4o6uvu HeSrn rloAroroBJreHH€ur K BHeApeHHro s OOO <<HosoMer-llepMb)).

Bce BblluenepeqncJleHHoe noATBepxqaer HayqHyro u npaKTurrecKyro
3HaqLrMocrb peyJrbraroB pa6oru MoposoBa E.A.

3apreqaHlrfl rr Borrpocbr no AncceprarlnonHofi pa6ore:
I . He rloHtrHo cKoJIbKo $arruuecKr.r HcxoAHoe coAep)K aHHe yrnepoAa B

cr€ulu IIA-)Kfp 14 rlceBAocrlrlaBe IIA-XfpAI5? B rexcre AHcceprartnr4 H
aBropeQepare yKa3aHo IIA-Xfp (1 Mac. % rpaQura u 99 Mac. %
xene3a)... ero cocraB ITIHXTbI ulru xuMr4qecrcufi cocraB pKe cneqeHHbrx
ug4elmir? Ecla xpIMIarIecKI,I cocraB usgetuit, To KaKnM MeroAoM oH
onpeAeren? Karc yqreHo Bbrropalnvs, yrnepoAa B npoqecce creKaHHs, rrpu
cocTaBmeHuu unxru?

2. Ha pncyHKe 6 (ctp. 39) BIaAI4Mo ouru6oqHo repenyraHbr MecraMH

SororpaSuu Ml4KpocrpyKTypu <<6>> u (B) r.K. Brr3y€urbHo nopr4crocrb Ha
pltcyHKe <<6>> 6omIue, qeM Ha plicyHKe (B)), a oro npourBopequr roAnHcH
pHcyHKa.
Ha pncyHKe 6 (crp. 39) He BUAHo nepnura u nap6ugoa, ro ncefi
BI4AIIMo cru ero Sororpa$ul,r HerpaBJreHofi vr nrpocrpyKTyp br .
B rerce Ha crpaHr4rle 40 (Pucynorc 7, B), c se6ortrLrJnMla yqacrKaMkl
ocraroqHoro aycreHura (6enoro qaera)... KoppeKrHee yqacrKr,r
aycreHura HyxHo Ha3Barb - yrracrKaMr4 c MeHburefi TpaBuMocrblo.
B rcnce Ha crpaHnrle 40 ...3oHa III coorBercrByer 3aKaJrKe H3 rBepAoro
cocrofllaufl, (Pncynorc 7, r). Crpyrcrypa Marepl,rara B erofi 3oHe
[peAcraBJrrer co6ofi repJrr4T c cerrofi ueMenrlaTa... Passe npoAyKrbl
3aK€UrKlala3 TBepAOfO COCTOflHVIfl, - 9TO neprUr?

Hanuque ocraroqHoro aycreHrTa rro MnKpocrpyKType orpeAeJIHTb
MoxHo roJrbKo c olpeAeleusofi crereHbrc BeporrHocrn (nycrs H
nucorofi), Anfl roqsofi H1erTpr$nraquu erofi Sasu cneAoB€LIIo 6u
rpoBecrn KaqecrBeHHnfi peHTreHocrpyKrypuuft aHaIrH3.

a
J .

4 .

5 .

6 .
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fpaSur<n pacnpeAeneHl,It MHKporBepAocrH rro rny6une 3oHbr
repMr,rrrecKofo Brrufllnufl, (3TB) Ha pr4cyHKax 7 -I0 cneAyer pa3BepHyrr,
TaK' 'rro6H ocr <<fly6una or noBepxHocrr{, MKM>> 6ula ropr,r3ouralsHofi.
Taroe pacnoJloxeHlle rpa$uron pacrpeAeneHur MaKporBepAocrr{ He
tBrqercr o6qerpr4Hf, TbrM.
Crpanuqa 43, pHcyHoK I 1. Ha pHcyHKe npHBeAeH xapaKTep
pacnpeAeJreHr4r MHKpOTBepAOCTT{ ro uy6nHe 3TB, noroMy r{ro
rIpHBeAeHHbIe Ha HeM 3aBucnMocrrd ronyqeHbr npn o6pa6orrce pa3Hbrx
MaTepu€UIoB c pa3HbIMI{ 3HepreTHqecKLIMH XapaKT epI4cTuKaMH na3ep H o ro
Ll3nfrelf.ufl. floerouy Ha3BaHIae pracyHKa AoJDr(Ho 6urr <<XapaKTep
pac[peAeJreHlilil MrrKpOTBepAOCTrr. . .).
flo'reldY Ans cr€LIII{ IIA-Xfp He npuBoArrc fl ypaBHeHHr perpec eHH rro
nprrHtrblM Qamoparra otruIara? IrlsyueHue ra6luqu 3 ro3Borqer
rlpeAnoJlararb, tITo pex(I{Mbr o6pa6orKu 6ulu nsl6paHu r{cxoAr r43
MaTpr{qbr nJraHr4poBaHufl sKcrrepHMeHToB.

10..{onepl4TeJlrHrtfi rIHTepB€ur Ha Bcex rpa$rExax npeAcraBJreH orAenbHo
crorqefi uetrofi ero HeKoppeKTHo. [onepurelrunfi r.rHrepBzur
oAnHaKosHfi AIrfl rax4ofi TorrKt4 Ha rpa$nre? llo rcarofi MeroAHKe
p ac crr rarbr B€ur cfl A oBep r,rre JrbH rrfi anrep n an ?

Il.I4cxoAH€tJfl rBepAocrb rrceB,.qocnJraBe IIA-XfpIl5 npr4BoArTcs, Ha
crpaHI{IIe 50 I4 cocraBJlf,er 70-100 HRB , a H3uepsnacb JrH TBepAocrb no
Pornelly cr€ula IIA-Xfp? 3a.reNa rrpr4BoA flTcfl AaHHbre rBepAocrn rro
Ponnelny? 9tuuz AaHHbIMn 6ruo 6u yuecrHo AononHr.rrb pa3Aen 2.2.

I2.f nasa 4 cJrLIIrrKoM M€IJra Arfl ee orAeJrbHoro o6oco6JreHnr. MarepHaJrbr
H3JIoxeHHbIe s 4 rraBe Ilenecoo6pa3Ho Ao6anum s 3 rnaBy B KaqecrBe
noApa3AeJra o rpn6oJroruqecKrrx csoficrBax.

13.flo.reMy He 6lr':nu BhITIoJIHeHhI rpn6onorr4r{ecKue HcrrhrraHns, Arrfl
o6pasqoB r43 cr€urn IIA-Xfp?

l4.Bpeur noageficrBvrs, nasepHoro H3nyqeHus, Ha o6pa:qu u onbrrHbre
u34elwlfl, He BeJIIaKo, K ToMy )Ke rlocJre nasepnofi o6pa6orKu onbrrHbrx
usryeruir oHH noABepr€L[]rcb unnQoBaHuro, TaK rH Heo6xoAr4Mo npr
BbIIIrenepeqI4cJIeHHbIX ycnoBl{trx IIpr4MeHeIJnfl, BhrCOKOrrr4cTOrO apfoHa
[Irfl rasepHofi o6pa6orrcu? Tar ru ueo6xoAuMo npHMeHeHHe eoo6ue
KaKoro-ma6o 3arrllrrHoro raga?

l5.BosMo)KHo rru Ann nceBAocrJraBa IIA-XfpAls no4o6parr pe)KHMbr
rloBepxHocrHofi n asepnofi o6pa6orKu 6 es onr asrenufl3

1 6.Tercr Al{ccepra\Hu r{Meer pa3nuqHoe QopuarlrpoBaHr{e ero pa3Hbrx
qacrefi.

VrcagaHHhle 3aMeqaHur He tBJl.f,rorcr rrprrHrlurru€urbHbrMu, Hocrr
peKoMeHAareJlrHufi xapaKTep, He cHrDK€uor HayrrHoit u npaKTr{qecrofi rleHHocrtr H
He BJrr{sror Ha o6qyro noiro)KrrrenbHyro oIIeHry pa6orn.

flucceprarlnoHHafl, pa6ora oQopnaJreHa B coorBercrBu]r c rpe6onaHnnMr
BAK, ocHoBHhre pe3yJrbrarhr pa6oru ouy6nuKoBaHbr B rreqarv (7 reqarHrx pa6or
B Hs4a:alarx peKoMeHAoBaHHhrx BAK PO). Tercr aBropeQepara u ny6nrarca\uI4

AOCTaTOqHO IOJTHO r,I TOqHO OTpaXarcT COAepXaHI4e AI,ICCeprAr\UU.

7 .

8 .

9.
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