OT3bIB
0(UIIHAILHOTO ONIMOHEHTa KaHIU1aTa TEXHUYECKHX HAYyK, TOLEHTa
3agkoBa /lennca AjlexcaHAPOBHYA Ha AUCCEPTALMOHHYIO paboTy
Illep6axoBoii [Japsn MuxaiijioBHBI Ha TEMY
«O60CHOBaHHKE PallMOHAJIBHBIX [TAPAMETPOB BCACBIBAIOILETO COMIIa TOPHAHOM
HEBMOYOOPOYHOW MAIIHHBD), IPEACTABIEHHYIO Ha COMCKaHHUE yYeHOH CTENeHH

KaHIMJaTa TEXHUYECKHX HayK 1o creuuanbHocTH 05.05.06 — I'opHbIe MalllMHEI

CTpyxTypa H 00bEM AHCCEPTALHH
HMucceprauus Illepbakosoit Jlappn MuxaiioBHbl COCTOHUT M3 BBEJCHHUS, NATH
J1aB, 3aKJIOYCHHS M OCHOBHBIX pe3yJbTaroB paboThl, CIMCKAa JUTepaTypel u3 127
MICTOYHHKOB U TpeX MpuioxeHuil. PaGora nsnoxena Ha 142 cTpanuuax u coaepxur 60
PUCYHKOB, 13 Tabmuu. ABTopedepar AuccepTaluy COAEPXKUT 38734 meyaTHBIX 3HAKa C
npobenamu, yKJIaabiBasch B pekomenayemblit BAK o6bem 1 aBropekoro nucta (40000

IIe4YaTHBIX 3HAKOB C Mpodenamu).

AKTYyaJIbHOCTh TeMbl JHCCEPTALHOHHOIO MCCJIeIOBAHUSA

Poccust sIBIsieTCS NPH3HAHHBIM MHpPOBBIM JIMIEPOM IO 3amacam Topda.
Ha6monatomuiics pocT 00beMOB [100b1uM (pe3epHOro Topda [Uisi AaTbHEHLIEro
TIPOM3BOJICTBA CENbCKOXO3AMCTBEHHBIX YI0OPEHUI IPH HEU3MEHHBIX 0ObeMax 100b4H
Topa Ha TOIJIMBO — XapakTepHas dYepra CEroJHAINHEH TOPQSHOM . OTpaciy.
Macrabnas qo6sr4a hpesepHoro Topda MOXKeT OCYIIECTBIATHCS IByMSA METOAAMH — C
MEeXaHHYeCKOW M MHeBMaTHuecKol ybopkoii. [Ipudyem, BBHIY TOrO, YTO LMKJ A0OBIYH
dpe3epHoro Topda NMHEBMaTHYECKHM METOJOM JUIMTCS BCErO OJMH JI€Hb (BMECTO ABYX
— y MeTo/la C MEXaHMYECKOH yOOpKOii), 6OJbIIOe KOMUIECTBO MPEANPUITHH 3aKYTHITH
¥ UCIIONB3YIOT ITHEBMOYOOpouHble koMmOaiiHpl. OHAKO MpaKTHKa MX HCIOJIb30BAHUS
oKa3bIBaeT, uTo 3 (eKTUBHOCTH YOOPKH Topda He Be3le OJMHAKOBA: BépkOBLIe BUIbI
Topda, obnajarolue MeHbIIEH MIIOTHOCTBIO, yOUPAKOTCA OTHOCHTENBHO JIETKO. A BOT
mpu ybopke Gollee TIIOTHBIX, NMEPEXOAHBIX H HH3MHHBIX BUJIOB TOp(a BO3HHKAIOT
HEKOTOpbIE TPYAHOCTH, CBA3aHHBIE C HEAOCTATOYHOCTBIO SHEPTHH BO3AYLIHOIO MOTOKA

UIsl OTPBIBA TOPQSHBIX YaCTHIl OT TMOACTHIIAIOLIEH MOBEPXHOCTH. YTPAB/IATE JaHHBIM
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TIPOLIECCOM MOYKHO M3MEHEHHEM MapaMeTPOB BCACHIBAIOLIETO COILIA THEBMOYOOPOYHOM
MAIlIMHBI, OJHAKO 3TOT Ipolecc HeNoCTaTo4Ho u3ydeH. [loaromy nuccepTalmOHHOE
uccnenosanue lllepbakoBoii J[.M., HampaBieHHOe Ha OOOCHOBAaHME PalMOHATBHBIX
NapaMeTpoOB  BCACBIBAIOLIEr0 COIla TOPQSHOW NHEBMOYOOPOYHOM  MAallKHBI
NpEICTAaBIsAeTCs BechbMa aKTyalnbHbIM. JleTanbHas InpopaboTKa 3TOro BOMpOCa
03BOJISIET [OBLICHTH KOJUYECTBEHHbIM W KaueCTBEHHBI YpPOBEHb IOJy4aeMOM

TOpdSAHON NPOLYKIMH NP HEU3MEHHBIX 3aTPAaTax YHEPIHH.

Crenedb 060CHOBAHHOCTH HAYYHBIX MOJIOKEHHI, BLIBOJOB H PEKOMEHAAlH i,
chopMyIHPOBAHHBIX B JHCCEPTALHH, BLIHOCHMbIX HA 3AIHTY

OOGOCHOBaHHOCT, ~ HAy4YHBIX  [IOJIOKEHHH, BBIBOJOB M  PEKOMEHJALW,
chopMyJIMPOBaHHBIX B AMCCEPTALIHH, [TOATBEPIKIAETCA:

— COOTBETCTBHEM HAYYHBIX IIOJIOXKEHHH MOCTABIEHHOH LEJIH H COAEPKAHHIO
AMCCepTaluHy;

— aHAJIM30M HAYYHBIX Pa0oOT M0 TeMe IUCCepTalMM, a TaK)Ke JTAlloB Pa3BUTHA
OTe4eCTBEHHBIX M 3apyOe)KHBIX KOHCTPYKIHMHA TOP(SIHBIX MHEBMOYOOPOUHBIX MAIIHH;

— TIOJNEBLIM DKCIIEPMMEHTOM Ha pealbHOH ITHEeBMOYOOPOYHOM MalluHE B
YCJIOBUSX AEHCTBYIOIIEro TOP(Poa00bIBAIOLIETO MIPEAIPHATHS,

— 1ab0paTOpHBLIMH JKCIIEDUMEHTAMHM Ha CTeHJax, MAaKCHMalbHO OIM3KO
MOJIEJIMPYIOIIMX TPOU3BOACTBEHHBIN MpOLecC MHeBMAaTUYECKOH ybopku (pesepHOro
Top(a; |

— KOppPEKTHOM 00pabOTKOH SKCHEepUMEHTANBHBIX NaHHBIX Ha OCHOBE TEOPHH
BEPOSITHOCTEH M MAaTEMAaTHYECKOH CTATUCTHKH.

Crnenyer  Takxke  OTMETHTb  JOCTaTOYHOE  KOJMYECTBO  MPOBEICHHBIX

SKCIIEPHMEHTOB, YTO XapaKTepu3yeT INyOHHy npopaboTKu paboThI.

ﬂOCTOBepHOCTb H HOBH3HA OCHOBHBIX nouomeﬂnﬁ, BbIBOJAOB H Pe3YJbLTATOB
AHCCEPTALIHH
I[OCTOBepHOCTb PE3YJIbTAaTOB NMOATBEPKAACTCA: TECOPETHYCCKHUMH H

OKCIIEPUMECHTAJIbHBIMHU  HUCCJIEAOBAaHUAMH C HMCIIOJIB30BAHHUEM  3JICMCHTOB TCOpPUH
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BEPOSTHOCTEN M MaTeMaTUYECKOH CTATHCTUKH, a3p0O- M THIAPOJIUHAMUKH; J0CTATOUHBIM
00’bEMOM 3KCIIEPUMEHTAJIBHBIX JaHHBIX, IOy4EHHBIX C JOBEPUTEIbHOM BEPOSTHOCTBIO
He meHee 0,9 Npu BeJIUYHHE OTHOCUTENBbHOM ommbku He 6onee 0,1.

HayuHas HOBU3Ha pabOTBI COCTOMT B CJIEAYIOLIEM:

— pa3paboTaHbl MaTeMaTHYECKHE MOJEIH, ONMUCHIBAIOLIME CKOPOCTh BO3/YLIHOTO
MIOTOKA, HEOOXOAMMYIO JUIS TIpOLIecca BCAChIBAHUS TOP(MAHBIX YACTHLL,

— YCTaHOBIIEHO, YTO CKOPOCTh BUTAHUS TOPQAHBIX YACTHIL IEPEXOAHOTO Topa B
1,34 pasa Gomnbllie, 4eM y YaCTHII BepxoBoro topda, 4To ABAAETCA OJHOW M3 MPUYUH
TPYAHOCTEMN, BO3HUKAIOIIHUX MPU yOOpKe NepexoJHoro Topha;

— npu oueHke 3((EeKTUBHOCTH BCAChIBaHMS MPUMEHEH MEeTOJ KOHTPOJIs
MaKCHMaJIbHOM JUTHHBI ocu BCACHIBAIOIIETO (dhaxkena, onpenesoe
NPOJOJKUTENBHOCTS BO3AEHCTBUS BO3/YLIHOTO INOTOKAa Ha TOPQAHYIO HYacTHLy, a,
ClIeIOBAaTeJIbHO — U POM3BOJUTEILHOCTh MAIIIHHBI,

— IMOJIy4€Hbl MAaTeMaTHYECKHUE MOJIENH, ONPeAEIAIOIIHe 3aBUCUMOCTD JITHHBI OCH
AKTUBHOM 30HBI BcachliBalollero Qakena OT yIJIOB YCTAHOBKH COILIa ¥ aKTHBALUK

paccTuiIa JUIs MccilelyeMbIX 00pa3LoB (pe3epHoro Topda.

OueHka coaep:KaHusi AHCCEPTALHOHHON padoThl, ee 3aBepIIEeHHOCTb

Bo BBemeHHM OTMeuYeHa AaKTYalbHOCTH M CTeleHb pa3pabOTaHHOCTH TEMBI
JUCCEPTALMH, NPUBEIEHbI CBENEHHUs O MyOIMKanuax U anpobauuu, chopMyInpOBaHbI
OCHOBHBIE ITOJIOKEHUS, LIeNIb U 3a4a4H UCCIIe0BaHuUs. -

B nepBoii, 0030pHO#i riaBe, MpeAcTaBleHbl PETPOCIIEKTUBHbIM aHAIM3 pa3BUTHUS
KOHCTPYKIHMM TOPMAHBIX MHEBMOYOOPOYHBIX MAIIMH M CBEIEHUS 00 OCHOBHBIX
HAy4HBIX  HMCCJIEJOBAaHMAX,  KAacaloLIMXCs  TeMbl  NHEBMATHYECKOH  yOOpKw,
[IHEBMaTHUUYECKOTO TPaHCIopTa Topda ¥ MHEeBMAaTHYECKOH KiIacCHbMKaluMHd HepyIHbIX
MaTepHuajioB TOPHOM MPOMBILLIEHHOCTH. OTMEY€eHO, YTO OOJIBIIMHCTBO HCCIIeI0BaTe el
MOCBALAJIA  CBOM  paboThl  y4yacTKaM  BEpPTUKAIBHOINO W TFOPHU30HTAJIBHOIO
TPAHCIIOPTHPOBAHMS U pa3lelieHus TOP(OBO3IYLIHONW CMeCH, B TO BPeMs, KaK pabor,

CBSI3aHHBIX C BCACBIBAIOIIIMM Y4YaCTKOM IMHEBMOCHCTEMbI 3HAYHUTEIIBHO MeHbIle. AHanu3
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BCEr0 IEPEYUCIIEHHOTO TI03BOJIMII  aBTOpPY CQOpMyJIMpOBaThb Ielb W 3aJa4d
HccaeqoBaHus, YeM, COOCTBEHHO, W 3aKaHYMBAETCs IepBasi IiaBa.

Bropas riiaBa MMeeT TEOpeTHHYECKyl HarpasieHHOCTb. Ha ocHoBe aHanmsa
B3aMMOJIEMCTBHS BO3IYIIHOTO TMOTOKAa C TOP(SAHBIMH YacTHULAMHM ABTOPOM IOIy4eHa
MareMaTHuecKass MOJellb, OTpa)karollas 3aBUCUMOCTb CKOPOCTb BO3IYLIHOIO IOTOKA,
HeoOXOIMMOH JUIi BCACBHIBAHMS 4YaCTHIbl, OT IapaMeTpoB TOP(AHBIX YACTHII.
OTMeUYEeHO, YTO MEPBONPUYHHON OTPHIBA YACTHUIBI OT TOBEPXHOCTH PACCTUIIA SBIISACTCH
MOIbeMHAsl CWJIa, BHI3BAHHAA Pa3HMLEH AaBleHHH, oOecreyeHHOM, B CBOIO OdYepellb,
n060Boi cuioi. JlaHHOe 3aKilOYeHHE SBIAETCS JIOCTATOYHO OPUTHMHAJILHBIM,
OCKOJIBKY HMCCJIENOBaTEbCcKHe paboThl B CMEXHBIX OTpaciax (obecmbuinBaHMe,
NepeBooOpaboTKa) Mpe/iaraiy UCI0NIb30BaTh B Ka4eCTBE MOAbEMHON cuily Marnyca.

Tperbsi, ueTBepTass M  nATas TIaBbl  HMCIOT  SBHO  BBIPAXKEHHYIO
IKCIIEPUMEHTAJIbHYIO HAIPABJIEHHOCTD.

TpeThs T1aBa OMMCHIBAET PE3yJIbTAThl SKCIIEPUMEHTOB, IIPOBECHHBIX B IOJIEBBIX
yCIOBUSX Ha peaibHON TOpdoybopounoit mammue KTT-2, u UMEBIIINX Lellb
ONpeJeJIUTh 3HAueHHe CKOPOCTH BCacChlBaHMs Ha BXOA€ B COIUIO MMONYyYHTh
MaTeMaTHYEeCKYI0 MOJelb, OMNHMCBIBAIOIIYID CKOPOCTh BO3JAYLIHOIO IIOTOKa B
3aBHCHMOCTH OT pACCTOSHHUSA ynajdeHus OT comuia. ITocTaBneHHble 3aja4u  ObUTH
pelIeHBl, a OJIy4YeHHas 3aBUCHMOCTb JIErJIa B OCHOBY IE€PBOI0 HaAy4YHOTO MOJIOKEHHS,
copMyJIHPOBaHHOTO B paboTe.

B ugeTBepTOi IMlaBe MpPUBEIEHBI PE3YNbTaThl Ja0OPATOPHBIX 3KCICPUMEHTOB IO
OLIEHKE CKOpPOCTEH BO3/IYIIHOIO IOTOKA M JUIMHBI OCH aKTHBHOH 30HBI BCACHIBAIOLIEr0
dbakena NpM  pasNMYHBIX ~ [apamMeTpax  BcachiBaomero comma. B xone
SKCIIEPUMEHTAIIBHOTO  MCCIEN0BaHUsI  O0OCHOBaHbl  PAlMOHAJIBHBIE — TAapaMeTphI
BCACBIBAIOIIETO COILJIAa — BEICOTA HaJl MOACTUIIAIOLIEH NOBEPXHOCTBIO M YTIJIbl YCTAHOBKH
Ins  BepxoBoro W mepexonHoro Topga. Ilomy4eHsl MaTeMaTH4YeCKHe MOJeNHu,
OMNMCHIBAIOIIME 3aBHCHMOCTD JUTMHBI aKTHBHOM 30HBI BCachIBalOIIEro (akena OT yria
YCTAHOBKH COILIA, COCTAB/IAIOIIME OCHOBY BTOPOTO HAYy4HOTI'O MOJIOKEHHUS.

[IsTast rnaBa COAEPKUT OMMCAHME JIADOPATOPHBIX KCIIEPUMEHTOB IO OLCHKE

5h}EeKTHBHOCTH  BCAChIBAHMS  COIUIA,  CHA0XKEHHOro  Cepued  MYHJIUTYKOB,
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pa3paboTaHHbIX aBTOpoM. OTMedeHO, YTO MoA0OHbIE paboThl MPOBOAUINCE U paHEE,
0COGEHHO B CMEKHBIX OTPAcIAX, HO UX yclieX GbUI IMMUTHPOBAH OTCYTCTBHEM BbIOOpa
KpUTEpHsl OUEHKH 3()(EeKTHBHOCTH BCACBhIBAHHMSA M OrPaHUYEHUEM BO3YLIHOTO MOTOKA
JNULIb CBepXy. B mpemiaraeMoii KOHCTPYKLUMH MYHJILITYK OrpaHM4MBACT BO3MYIIHBIH
MOTOK C TpeX CTOPOH, YTO IMO3BOJWJIO aBTOPY BBECTH HOBBIH TEPMHUH — «Yroll
aKTHBAIlMM paccTWiIa». B Xo/e 3KCIepUMEeHTaNIbHBIX padoT I0JyYeHO paluOHabHOE
3HAYEHHE yIiIa aKTUBALMHM PaccTUa JUis BEPXOBOro u repexomHoro topda (55-60°) u
pa3paboTaHbl MareMaTH4eckue MOJENH, ONMCHIBAIOLIME 3aBUCUMOCTh JUIMHBI OCH
BcachIBaOILEro (akeia OT yria akTHBAallMH PacCTHIIa, COCTABJISIOIINE OCHOBY TPETHETO
HAYYHOT'O TIOJIOXKEHHMS.

B pesysbTare NpoOBeIEHHOr0 MOXHO CYHUTATh, YTO BCE TPU HayUHbIE MOJIOXKEHHMS,
cOpMY/MpOBaHHBIE ABTOPOM  JOKa3aHbl, @ [HCCEPTALHOHHOE HCCIIeI0BaHHe

3aKOHYCHO.

3HAYHMMOCTD IS HAYKH H NPAKTHKH NMOJYy4YeHHBIX aBTOPOM JHCCePTallHH
pe3yJibTaToB

3HAYHUMOCTh MOJYYEHHBIX COMCKAaTeleM pe3ylbTaToB [UIsl pPa3BUTUS HAYKH
3aKJI0YaeTcs B:

— YCTAHOBIIEHUU TIPHPOJIBI CHIIbI, HEOOXOMUMOH 111 OTpbIBa TOP(AHOH YaCTHIIBI
OT IMOJICTHJIAIOLLEHN TOBEPXHOCTH;

— pa3paboTke MeTona OLleHKH 3((GEKTHBHOCTH BCACBIBAHUSA IO Kpmepmo JUTHHBI
OCH aKTMBHOM 30HBI BCAaChIBaOLIEro (akena;

— TIOJIy4eHHH 3aBHCHMOCTEH JJIMHBI OCH AKTHBHOM 30HBI BCACHIBAIOILETO (akea
OT yrJla yCTAHOBKHM U aKTHBALIMM PacCTHUIIA.

3HAYUMOCTb MOJIYYEHHBIX COMCKaTeIEM pe3yJibTaTOB A [MPAKTHKH 3aKJIHO4YaCTCA

—  paspaboTke KOHCTPYKUMH J1abOpaTOpHOW — YCTaHOBKM  JUIi  OLEHKH
3((peKTHBHOCTH BCachiBaHUsS TOpPsaHOMH (Hpe3epHOH KPOILIKH;
—  YCTAaHOBJEHHWHM paLMOHAIBHBIX MapaMeTpOB YCTAHOBKM COIUIA: BBICOTBI

pacrosoxeHus — 25 MM; yria HakjioHa — 30-35°; yria aKTHBallMK paccTiia — 55-60°.
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Odopmiienne quccepTalHH, MyGINKALMH, anpobdauus, coaepxkaHue aBTopedepara

AHanu3 coiepKaHus JUCCEepPTalMH ToKas3all, 4YTO MaTepHajbl €€ pasJenoB
JIOTMYHO YBsA3aHbBl B 0Ollee I1eJI0e U MOCBSILEHBI IMOCIeI0BaTEIbBHOMY PacKpPbITHIO
BOIPOCOB peLIEHHs MOCTaBJIEHHBIX 3a1a4.

Juccepraums u  aBTopedepar  M3JI0KEHBl  JIOTUYHO, €  KOPPEKTHBIM
MCTIONB30BAHMEM  HAYYHO-TEXHHMUYECKHMX  TEPMHMHOB,  COJepKaT  HeoOXoauMmoe
KOJIMYECTBO PUCYHKOB, TAOIMIL U TIPHIIOKEHHUH.

Copmepxxanve aBTOpedepara pacKpelBaeT Liejib, 3adadd MW IOJIOKEHUs,
BBIHOCHMBIE Ha 3aIIUTy. B HEM H3J10KeHBI MOJyYeHHBIE pe3yJIbTaThl U A0Ka3aTeIbCTBA
[10JI0’KEHUH, BHIHECEHHBIX Ha 3aLLUTY.

W3yuenne  mybaMkauMid  aBTOpa IO  MarepdajlaM  JUCCEPTallMOHHOIrO
uccnenoBanus (13 ny6aukanmii, U3 KOTOPeIX 1 — B M3aHUH, BXoAsleM B 6a3zy Scopus,
4 — B U3JAHMAX, BXOMALIMX B NlepedeHb yTBepxaeHHbx BAK Munobphayku Poceun, 1
— mateHT P® Ha u300peTeHHe) MO3BOISAET CUMUTATh MX KOJHYECTBO M COIEPIKAHME
NOCTATOYHBIM. :

Arnpo6anus paboTsl NPOBOIMIACE HA IUIONIA/IKAX Pa3M4HbIX KOH(pepeHUMH B
nepuon 20182022 rr.

Co;lepn{aHHe aBTopetbepaTa COOTBETCTBYET COJACPXXaHUIO NUCCEPTALIHH.

3aMeyaHHs M0 AMCCEPTALHOHHOI padoTe

1. B nynkre «Hay4Has HOBH3Ha paboTeD» (CTp. S aBTopetbepaTa' u crtp. 7
JMcCepTallMy) MpHBEIeHbl KOMMEHTapHH K HOBM3HE, CJIE0BANO Obl M3JI0XKHTB CyTh
HOBU3HBI;

2. B paboTe OTCYTCTBYIOT CBEIEHUsI O BCACHIBAHUM TOP(MSIHON KPOLIKM WHOM
dpaxuuu, kpome pasmepa, tumutrpoBanHoro 'OCTamu (25 mm);

3. He wuccrnenoBaHO BIMSHHME BJAXHOCTH TOP(MSHOIO ChIpbS Ha IMapaMeTphl
BCAChIBaHUS U BUTAHHS;

4. B paboTe He OMKMCAHO yCTPOHCTBO, C IIOMOLIBIO KOTOPOTrO BO3MOKHO U3MEHATDH
napamMeTphbl YCTAHOBKH COILIA Ha A€HCTBYIOIUX MalllMHAaX.

ChenaHHble 3aMedyaHusi He CHHJKAIOT LEHHOCTb JHCCEPTAIlMOHHOH paboThl
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I1lep6akoBoii JI.M., a Ha0GOPOT MOAYEPKUBAIOT BO3MOXKHBIE HAMpaBieHHs OyayIIux

HCCIeIOBAaHUM COUCKaTes.

3aki0ueHune

Huccepraumonnas pabora «OOocHOBaHME  palMOHAIBHBIX  [apaMeTpOB
BCACBIBAIOILEr0 comuia TOphsSHON MHEBMOYOOPOYHOH MAIUMHBI», MPEACTaBlIeHHas Ha
COMCKaHHe y4eHOM CTelneHH KaHauaara TEXHUYeCKHX Hayk no crnenuanbHocTu 05.05.06
«["opHble MammHbB» cooTBeTcTBYeT II. 9 «llomoXkeHuss O NPUCYKACHUH YHCHBIX
cTerneHei», yTBEPKAEHHOro MocTaHoBIeHHeM npaBuTesibeTBa PO Ne 842 ot 24.09.2013
r., mnostomy couckareao Illep6akoBoii /lapbn MuxaiiioBHe MoxKeT ObITh
NpHCY>KIeHa y4YeHasl cTelNeHb KaHAHJAaTa TeXHHYECKMX HAyK MO CHelHaJbHOCTH

05.05.06 «I'opHbIe MaIHHbI».

OduuuanbHbIA ONMOHEHT:

JOLIEHT Kadeapbl MallMHOCTPOEHUS

de1epanbHOTO rOCYAAPCTBEHHOIO OI0PKETHOTO
006pa30BaTEeNLHOrO YUYPEXKIEHHs BBICIIEr0 00pa3oBaHus
«CankT-IleTepOyprckuil rOpHBIA YHUBEPCHTETY,
KaHJHJIaT TEXHUYECKUX HayK M0 CIeLHaIbHOCTH
05.05.06 «I"opHble MalIMHBD), JOLIEHT

—A i
djm/' 3aaxos Jlenuc AjleKcaHApPOBHY

«Z% » anpens 2022 .

Agnpec: 199106, r. Canxr-IlerepOypr, yi. 21-a Jlunusg, B.O., a. 2
Tenedon (pabounii): +7 812 328-89-36

Tenedon (MoOunbHbIN): +7(981) 168-89-64

Anpec snekrpoHHo# noutsl: Zadkov_DA@pers.spmi.ru
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