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LleHTD NPOTOTMNUPOBAHNA: HEBO3MOXKHOE BO3MOKHO

Ky3I'TVY npucocannusicst kK Mu-
POBOI CCIM IPOM3BO/ICI BCHHBIX
s1abopatopuit ab Lab B pamkax
1pasuuonHor VI Beepoceuid-
cKoit 59-it HayuHO-NMPaKI MYCCKOit
xoHdepeniwmn «Poccust Mosoaas»
B YHMBCPCHTCIC Hadall pabory
HEHTp npoToTHiupoBatinst «MH-
ICIUICKTyasbliasi NIEKTpoMeXalin-
ka» Ternepb CrydeHTam 1 yueHbIM
HOL CHIIY OCYIICCTBHTbL CaMbIC
1 patIMO 3HBIC NIPOEKTHI 1 3a/1a41

B wmupe nacumteiBacics yxe
cebiic cotnn Fab Lab  Tlpu-
MCPHO C10JIbKO JKC TUIAHUPYETCs
oikpbiTh B Pocenu  [lis storo
MHHHC1CPCTRO  IKOHOMHUECKOTO
pasBuTHst PD 1HCCKOIbKO JICT Ha-
331 OOBLSIBMIO KOHKYpPC Ha CO3-
JaHne  LleHtpoB  MOJIOUEXHOI O
MHHOBAIMOHHOIO  1BOPUCCTBA,
B3aUMOJUCUCTBYIOIIMX € MEXJLy-
Hapooit ccipio Fab Lab 1o
sambicty Haumonanssoro uccie-
JLOBaICIIBCKOTO  1CXHOJION MUCCKO-
10 yuugepeuicta «MHCHC»

opranmzain OAO «PBK», 310
no3gomut P® cozparb coOCTBEH-
HYIO CaMOpPa3BUBAIOLIYIOCS CETh
JIaHHbBIX LICHTPOB, MHTEPUPOBAH-
HbIX B MUPOBOE TCXHOJIOTHUYECKOE
passutie Cpenu mnobeauteneii
KOHKypca okazanach U Kemepos-
ckast obnmacts. [lpu mopnepxke
o0JIaCTHOW ~ aJIMUHMCTpPaUMH B
TEXHUUECKOM BY3C pErHoHa B
KOHI1E anpesist OTKPBIT LIEHTP Mpo-
TOTHITUPOBAHMUSL.

Ha ero pasButue BbIiENEHO
CBBILIC TSTH MUILTUOHOB pyOmeit:
u3 (denepaiibHoro Oromkera (0T
MuiKoHOMpa3BuTUs), obnact-
HOW aJMHHHCTpaUMK M OT CO3-
natHoro upu Kys['TY manoro
MHIIOBALIMOHHOTO  NPETPHATHL
«MMriynbCHbic  EKTPOTCXHH-
4yeckue  cuctembl»y  («Mmmmacy).
LleHTp oOcHAllEH TPEXOCEBBIM
¢pe3epHO-TpaBUPOBATBHBIM
crankoM, 3D npuHTepomM, nase-
poMm, ckaHcpoM, yueOHo-1abopa-
TOPHBIM KOMIUIEKCOM IS OTIaf-

e

Fab Lab (aHrn. fabrication laboratory) — 3rto macrepckas,
npeagnararowas y4acTHMKaM BO3MOXHOCTb U3rotaBnuBaTthb
HeobxoAuMbie UM aeTanu Ha ctaHkax ¢ YIY (Bukuneaus).

KM TeyarHeIx miar u ap. C yrpa
IO Beyepa KaxKIplii JeHb 37ech
WOYT 3aHATHA’ YTPOM 3aHHUMa-
0TCSl CTYAHTBI, Tocne obena —
IIKOJIHUKK. DTO YHHKAJIbHAsA Ha-
y4Hasi rIomaka 6e3 Bo3pacTHbIX
orpaHuueHui. Kaxnpii, 6ynp 1O

MJIAILEKIACCHUK WM MIO4YETHBIM
npodeccop, UMeeT BO3MOXKHOCTb
OCYLLECTBHTb CBOIO MJIEIO B LIEH-
Tpe npotorunupoaHus Kys['TY
[To cyrtu, 310 Macrepckas, rie
peaslbHO cAeNaTh «IOYTH BCE» U3
«TPaKTHYECKH HUYETO».

Oxonyanue na cmp 16



16 3a uHMKeHepHbIe Kajpbl

raseta Kysbacckoro rocyaapCcTBeHHOro TeXHUYECKOro yHusepcuTeTa

Kak  pacckasana  mpekrop
uicruryta Hucpireinkd  Mpuna
1OpneHa CembikMHA, 11¢ H pas-
vecinnack  «HMnreanekryaibtas
MICKTPOMEXANIKAY, 31eCh CCTh
0bopyJ10BaNIC, H100bI OTCpal UB-
HO M3TOTOBHIL JHOOOH 1POJIYKT
113 ILIACTHKA. 'ICpCRA. MClajlia
u o p puuen ot npociciiinmx

MAICPHATIOB LI 1BOpUCCIBA U

pykojienust (0 0onee  CIAMKIbIX
Hoarpatibiy HPOIOTHITOR )10
MOMKCE Obilh  MAKCT  Kakou-10

MaciabHoOH KOHCIPYKIIMK MK
MOJCIIB G LU 110 3aKa3y 1pei-
HPHSITHI, KOTOPBIC CaMH BbIHOII-
D 3,424V HC [TOTOBbL

O)11aKo 0CHOBHOC Halpasic-
tine Fab Lab Hoswrexa 1o pas-

padOIKa M CO3@INC YLICKIPOLi-
HLIX  TIPHOOPOB M YCTPOHCIB
«Minenaek amnas OHICKIpo-
MCXAHH KA C/IMHC IBCITbIM

B Kysbacce 11 s1opoit B Cubnpu

HCHIP HPOTOHIIPOBAHMS, 11PH-
OPHICTOM  KROIOPOIO  ABJISICICS
HMCHHO D10 HANPABIEHUC 3JeCh

HE padolact Majoe UHHOBAIM-
OIIHOC  TIPE, UIPHsTHE
Ceittiac ero corpy, UK, IPCHo-
JABATCIH M CLYJICHTBI MHCIUTY-
14 OICPICIIKI Pa3pabaThiBatOT
130.1MPOBAHIILIC  IATUMKH
11 YCIPOHCIB KOMILICKCHOU 3a-
UM ILL NCKIPOHPHBO.IOB, K010~
PBIC HCOOXO, HNMBL LISt KPYIHIBIX
HPOH 3BOICI B, 1,1¢ HCMOMB3YIO1CS
MOHIHBIC M ,10pOTHE IBHI A1CIH
(300-500 kB, natpumep) [lpu
BIC 3A1THOM
BHIATENEH MOXKCT Obllb BbIBC-
(el U3 CTPOsi eI KOMIDICKC
obopyloBatins,  1109TOMY  OIIH
HYAJIAIOTCS B HOCTOSIHHOM MO~
HHIOPHUHTC COCIOSHUS 110 lapa-
MCIPAM TCMIICPATYPBI, HAIIPSHKC-
1WA, TOKOB W YpPOBHS BHOPaIMK
B Hrom miasnas sanaua paspa-
ootk yuennix Kysl'TY

«Hnimen

1OKa

OTKJIIOYCHHUN  1aKHX

Hpocron mmn Oy1et cro-
Wi 18 TIPOM3BOJICTB MUSUIKO-
Hbl, ABAPHSE KPYIHOFO JABHI a1 CIIst
HALOITO padoumit
uporece Mnies 1aHble riapame-
[Pbl, MOKHO HC TOJIBKO CY)M 1D
00 ucnpaBnoctu JBUrA1CIst, HO
1 HPOTHOBHPOBRATL BOSMOKHOCTD

OC1aloBU1

HOJOMKIT )10 110 3BOJIMT BOBpE-
MU CIO 3aMeHlTbL W M30eKalb
ABAPMU, - pacckaszall WIDKCHCp

1en [pa npo101UIUPOBAHMS, 1 pC-
IbCKYPCHUK  Ka(DCIpbl  MICKTPO-
HpMBOIA M aslovaru3aumu Jle-
ime Bepuep  On oisercinenicu
3 1pol pamMvioc  odectietcHue
Lis 0LI0KA At Ho3a L1 KK

OT ManeHLKMX AOCTKEHUIN — K GONbLLOW Hayke.

toka (AT). DTh narumku — oc-
HOBHbIC B OJIOKC 3aIlUT. B ocHo-
BC Kax/1oro u3 tunos JT nexur
MHKpOCXema, paboTtaromas Ha
ypdexre Xomia. OHa npeoO-
pa3syecT MarHMTHYIO HMHIYKIHUEIO
(cHioBast XapakTepUCTHKA Mar-
HHTHOTO MOJIs) B HampshKEHHeE.
Coipynnnky «HTEIeKTyallb-
HOW  JJIEKTPOMCXAaHUKH»  CO3-
Jal01 YISt JaTuMKOB TOKa Crie-
[MalIbHYl0  KOHCTpykuuio. Ee
OTJIMYKC 3AKITIOUAETCS B 0COOOM
pacioIOXKEHHH  MarHUTOIPO-
BOJIOB B IPOCTPaHCTBE TaKUM
00pa3oM, 4TOObI CKOHLEHTPH-
poBaib Mojc KOHTPOIUPYEMOro
NPOBOJIHUKA W 1IPONYCTHTh €ro
4epes3 JlaTYMK, @ BCE CTOPOHHHUE
Mal HUTHbIE T0JIS MPOIYCTHTD
10 MArHUTONPOBO/JAM TaK, 4TO-
Obl OHW HE NPONULIK Yepes Jal-
unk  lllaBHOE — MpaBHJILHO
CMPOEKTUPOBAHHAS MarHUTHAsI
cucTeMa

Dddexr Xomna 3axmoua-
CTCsl B TOM, YTO B NPOBOIHHUKE C
TOKOM 110/l BO3JICHCTBHEM Mar-
HWUTHOTO 1O/ BO3HHKAeT Io-
liepeHHasl  pasHOCTb MOTEHLMa-
JIOB, KOTOPYIO MOXKHO U3MEPHTD,
M MO TOKA3aHUSIM HaMpsHKEHHUs
Cy/IM1b O TOKE B KOHTpPOJIMpYe-
Mom HipoBoaHuke. [TpuHuun or-
KpbIT yX€ [aBHO, HO CHJIOBbIE
AT (onv UMCHHO CHIIOBbIE, C
M3MCPSCMBIMM  10KAMH HE  Me-
tiee 500 A, a B nepcnexkTuBe a0
5000 A) raxoi KOHCTPYKLMH 10
CHX 10 HE TOJTy4HIIH OONIBLIOrO
pacupocrpanennst. [Ipuanna —
CIIOXHOCTb JKPaHMPOBAHUA OT
CIOPOHHCIO MarHUTHOTO I0JIS.
WM Mbl XOTHUM 3TO MCHIPABUTbL U B
Oy/lyllicM HaJIa/INTh OTAENbHOE
TMPOM3BOJCTBO JIATYHKOB TOKa!
— JENUTCA TUIAaHAMK MOJIONOH
nikenep. — OHM UMEIoT Maccy
NpCUMYLLECTB’ HAaMHOrO ynoo-
HCC B OKCIUTyaTallii, UMEIOT LH-
POKHIA J1nana3oH M11aloLero Ha-
MPSKCHUS!, HENPHXOTIIMBBI K €ro
KauccrBy DKOHOMMYHBI M MMe-
101 HebosnblMe pa3mepsl. Ecnu
ropopute 0 AT ¢ ananasoHom
wimepenus 1o 1000 A, To Hawm
JQTYMKM MEHBIIC B HECKOJIbKO
pa3s 1 NpoLIE B MOHTaXE

Ha o6opynoBanuu nenrpa [e-
HUC pa3pabarbIBaeT eLle H cHcTe-
MY HCTBIPEXOCEBOIO KOOPAMHAT-
HOIO 1O3MLIMOHUPOBaHUs. JTOH
Teme W OyaeT noceslieH ero Oy-
Aywmni aunnom Ilpu nomou
nascpa, ¢pesepa v 3D mpuHTe-
pa na 0asc CrpOeKTHPOBAHHOM

TPEXMEPHOH  MOJENH
MaKCHMaJIbHO TOYHO IIPOU3BE-
CTH TJIACTHKOBBIE M aIOMUHHE-

MOXXHO

BbIE KOHCTPYKTHBHBIE 3JIEMEHThI
Oynmy1uero craHka.

— Bbl TONBKO IpeacTaBbTE
cebe, HACKONBKO YIpOlaeTcs
NPOLECC CO3AaHMS MPOTOTHIA
NpyM  HAIMYMM Takoro obopy-
JoBaHuA! — ¢ BIOXHOBEHHEM
pacckasblBaeT CTyICHT. — Ilpu
KJIACCHYECKHX MeTolax paspa-
OOTKM TNPHXOIOUTCS 3aKas3blBaTh
KaXIyt0 [ETallb [Ae-TO Ha CTOpPO-
HE, X/aTb €€ MeCsLaMH, IIaTHTb
HeMajble IeHbIH, a B Pe3ynbra-
Te, 3a BpeMms, [I0Ka OHa H3roTaB-
JIMBAETCSA, TIPOEKT MOXKET MHOTO
pa3 MOMEHATLCS, U JeTasb Oyner
He HyxHa. CoBceM apyroe aesno
Npyd Hanuuuu, Hanpumep, 3D
npuurepa. MMes cosjanHyio Ha
IIK TpexmepHyto Monenb, o0pa-
60TaB ee M BBI'PY3WB B HYXKHBIi
(opmar, BbI MOJNyyaeTe roTOBYIO
JeTajlb B 3TOT XK€ A€Hb. Takum
00pazoM MOXKHO OMNepaTHBHO
MOJEPHU3UPOBATH CBOE YCTPOii-
crBo [lpuyem cromMocTs aera-
JI4, HaneuaTaHHOH Ha MpUHTepe,
Oyner, BHE BCSIKOIO COMHCHHS,
MHOTO  JELIEBJE  3aBOJCKOM
(xorza peyb MAeT O eqUHHUYHBIX
sk3emruisipax). Ecian 6b1 y Menst
He OblJIO TakoW 3aMeyaTenbHOMH
BO3MOXKHOCTH TMOJIb30BATHCS
JIaHHBIM 000pyHOBaHHEM, s Obl
HE CTaJl 3aHUMAaThCs ITUM IPO-
€KTOM B CHILy GOJbLIOH Tpymo-
e€MKOCTH M 3aTpaT, — yBepeH
Jenuc

A HayyHas uzaes acnupaHTa
MHCTUTYTa JHEpPreTHKu ApreMa
Jlunuua yxe peanusyercss Ha
6aze «MHTemnekTyanbHOM JMek-
Tpomexanukm». C nomouisto 3D
TNPUHTEPA OH H3TOTOBMI KOH-
CTPYKLMIO ChepHyecKoro MHo-
TOKOOPAMHATHOTO JABHMIaTells.

MpuMepbI KOHCTPYKLMIA CTaTOpa MHOrOKOOPAWHATHOrO ABU-

rarens.

LieHTD NPOTOTMNMNOBANMA: HEBO3MOKHOE BO

C oTKpbITMEM LieHTpa npoTtoTunupoBaHusa [eHnc BepHep
cTpout 6onblme nnaHbl. [lymaer paspaborath co6CTBEH-
HoOe YucnoBoe nporpammHoe ynpasnenue (YMNY) ctona us-
Ha4anbHO — C YeTbIPbLMS KOOpAMHaTaMM.

OauH n3 «arperatoB» UeHTpa — 3D npuHTep.

— Ilo cyru, 310 MOzens cep-
BOINPHBOAA Oy/yLIero, OCHOBHO-
rO y3j1a MpPOTE30B KOHEYHOCTEH,
aBTOKOJIEC U MHOTO 4€ro Apyro-
ro, — yBepeH aBTop. — Takux
KOHCTPYKLMH IOKa HET B Ipo-
naxe. Bo3moxHoO, B HacTosiee
BpeMs B MHpE BeLyTCsi paspa-
OOTKM B JIJaHHOM HarpaBJIeHHH,
HO JI0 IPOMBILIJIEHHOTO 00pasua
WM JaXe 10 TPeICTaBIeHHs pa-
Gouero mporotuna oOLIECTBEH-
HOCTH [JIENO HE AOILIO.

MHOTOKOOpAUHATHBIN  J1BU-
ratenb (MKJ) — «smpo» auc-
ceprauuu Aprema. B npouuiom
rogy ¢ Haeed ero cosgaHus
aclIMpaHT BBIMIpajl KOHKYypC
«Y.M.H.M.K.». ITocne 3toro n3-
FOTOBHUJ OCHOBHBIE KOHCTPYK-
LIMOHHBIE 3NEMEHTHI ABUraTeIs,
CHJIOBYIO YacTb, KOPIYC MOIYIs
CHJIOBOHM 4YacTH, CMOHTHPOBAI
npoToTun W pazpaboran npo-
rpammHoe obecnedenue. Ceii-
4ac KOHCTPYKLHSI HHHOBALUOH-
HOTO JBHTaTens NpeICTaBiseT
coboit cdepuueckuit porop ¢
NOCTOSSHHBIMM ~ MarHUTaMHu U
CTaTop B BHJIE YCCUCHHOH coe-
pbl C pPaBHOMEPHO pacrpese-
JICHHBIMHM 110 €r0 BHYTPEHHEH
MOBEPXHOCTH noymocamu. Kax-
IbIH TOIOC MMEET HEe3aBUCH-
MO€ IHMTaHHE, MOJyyaeMoe CO
crneunanbHon MHKPOCXEMBI

AT

Cxembl KOHCTPYKUUU UCNONMHUTENBbHOro opraHa.

— npaiiBepa. [lpaiiBep rmopaer
HanpsDKEHHE B MPSMOM M 006-
patHoM HanpaBieHuu. H3sme-
HsAs BpEeMs NPOTEKaHHs TOKa B
Pa3HbIX HaNpaBlEHHUSX, MOXKHO
(hopMHpPOBaTh MarHUTHOE MOJIE
TpcOycMOi CHiIbl. YIIpaBjeHHE
OCYILECTBISCTCS C MHKPOKOH-
TpOJJIepa, a NOCTAHOBKA 3a/1a41
— € MEPCOHATBHOTO KOMIbIOTE-
pa. Ha Bompoc 06 unHOBaiu-
OHHOCTH [JBUrartesis aBToOp OT-
BeyaeT CkpoMHO: «IIpuHuun
MPOCTOM Kak NATh KOIeek, HU-
4ero MHHOBaUMOHHOro. Tak,
Ky4dka MpOBOJOB, KPEMHHS,

MK c poropom Tuna A. fina
npotoTuna 6bino paspabora-
HO HOBOE NnporpammHoe obe-
crneyeHue ans nepemMeLLeHust
Bana portopa B TOYKy, Hau-
6onee 6nM3Kyl0 K 3a4aHHbIM
KoopauHaTaMm.

Oxkonuanue Hauano na cmp 1

Kerne3a U Iactuka. Hosusna
CKOpee B caMoii MJee U ee npak-
THYECKOI peanu3alum.

IMo-HayyHoMy wzes Jlunuua
— B M3MEHEHHM uMcha cBoOOj
CTaH[APTHOIO [BHraTessi. Bbiia
OJ1Ha, CTAJIO YeThIpe. ITO JAOCTH-
raeTcs Orarogaps BO3MOXHOCTH
YTPABIIATEL MONOXEHHEM pabo-
YEro opraHa, U3MeHsiss KoHUTry-
pauuio MarHuTHoro nosisi. Bosiee
JIOCTYNHO MOXHO OOBSCHUTbH Ha
NIpUMEpE CTPOCHHUS HALleH PYKH.

— CkaxxeM, JIOKTEBOH Cy-
CTaB TOJBKO crubaercst W pas-
rubaercs. Takum o0pasoM, oOH
HMMEET OfIHY CTeneHb CBOOO.bI,
KaK M OOBIYHBbIE [JBHUIATCIIH,
cepBonpuBoga A IieueBOi
CYCTaB BEPTHTCS, KaK XOYEeT, OH
OTPaHUYEH TOJIbKO CBSI3KAMU
M pachoIOKEHHEM MBILLIL, TO
€CTb MMEET HECKOJIbKO CTere-
Heit cBobonpl. OH aHanoruyeH
MHOTOKOOPAMHATHOMY JBUIATE-
JI10, — PacCKa3blBACT yYEHbIi.
— YToOBI 3aMeCTUTD QYHKLMIO
JIE4EBOTO CYCTaBa B MaHH-
nynaTope, Ham Obl HPHLLIOCH
MCIOJ/Ib30BaTh HECKONBKO CTaH-
JIapTHBIX CEPBOITPUBOIOB HJIH
onuH npuson MKJI. B nannom
cillyyae poib CycTaBa WIrpaioT
TE€ CaMble KOHCTPYKIHH, chepbl
C MAarHMTamH, pacreyaTaHHble
Ha 3D npunTepe Mplmnpl —
9TO MarHMTHOE MO, KOTOpOe
CO3MaK0T  JNEKTPOMArHUThl U
MOCTOSIHHBIC MarHUThl. MHUKpO-
CXEMBI M TPAH3UCTOPBI SBISIOT-
Csl HEPBHOM CHCTEMOH W CIIMH-
HBIM MO3rOM, a KOMIIBIOTED,
KOTOPBIH BCEM ITHM YIIpaBJIseT,
— 3TO TOJIOBHOH MO3I

ITo MHeHuio acnupanTa JIu-
IIMHA, €ro M300peTeHre MOXeT
HalTH mNpHMeHeHue B poboTo-
TEXHUKE, MEULIMHE, TPOTE3HPO-
BaHUM U He ToNbko. CHUXKEHHE
YUClA HCMOJb3yeMbIX IIPHUBO-
JIOB BEAET K YACLICBICHHIO H
YNPOLIEHUIO KOHCTpYKuuH. C
HCHOJIb30BAHUEM MHOTOKOODPAH-
HATHOTO IBHUTaTeNsl MEXaHM3Mbl
NpHOOPETAIOT HHTEPECHBIE OCO-
6enHocTH. B aBrotexHuke MK/]
MOMOXET MIHOBEHHO HM3MEHHTh
HanpaBlieHHe BpalleHHs, JAacT
aBTOMOOMIIIO HENPEB30HACHHYIO
MaHEBPEHHOCTb, OTPAHHUYECHHYO
TOJILKO MHEpLHEH.

ITo cioBam Aptema, ceituac
paboTa Ha 3Tame 3aBeplICHMS.
[TporoTn MOXeT ObITH TOTOB
K KoHuy nera. OpHako cre-
JaTh MPEACTOMT €le MHOToe.
IIporotun obnagaer psaoM
HEJOCTaTKOB, O0YCNOBICHHbBIX
OrPaHMYEHHOCTbIO AOCTYIHBIX
pECypCcoB, upe3BbIYaHHO Tpo-
MO3/I0K ¥ HYX/JAaeTcsi B OINTH-
mu3auuM. JlaHHele 3ajauu, a
TaKXX€ BOINPOCHI BHEIPEHHUS B
NpPOM3BOACTBO aBTOp JyMaeT
pelnTh B CBOCH Aucceprauu-
OHHOI1 paboTe.
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