JM3aiiHa, J0JDKeH 0Tpaxath chepy AeTeIbHOCTH OPraHU3aliK 1 00eCIieunBaTh
TOYHOE BOCIIPHATHE €€ MPO(PEeCCHOHANBHON HAIPaBIEHHOCTH.

/ v MOTIMNEB
e NTNOTMAL

Pucynok 4 — I'paduueckuii aHaIn3 3HAKOBO-CUMBOJIMYECKHX 3JIEMEHTOB
o Teme 3aganus «JIudm»

B mporiecce moucka KOHIENTYTBHOM HIIeH OBLT MPOBEAEH rpaduIecKuii aHa-
JIN3 3HAKOBO-CUMBOJIMUCCKUX AIEMEHTOB, CIIOCOOHBIX MEePEIaTh KITFOUEBBIC aCCO-
IUAINY, CBSI3aHHBIC ¢ JTH(TOBHIMH MeXaHW3MaMHu. Pa3paboTka orotumna Jyis
komnaann OAO «MorunesJ/luptMammy ocHOBBIBaIach Ha HEOOXOAUMOCTH BU-
3yaJIbHO BBIPA3UTh CHEIU(UKY MPOU3BOJCTBA JU(PTOBBIX CHCTEM U TEXHOJOTH-
YECKYIO HAJICKHOCTh 000y TOBAHUS.

OCOBEHHOCTH NPEAITPOEKTHOI'O AHAJIM3A B ITPOHECCE
XYAOXKECTBEHHOI'O TIPOEKTUPOBAHUA
MNOJOTEHIECYIIUTEJIA C YIBbTPA®UNOJIETOBBIM
N3JIYYEHUEM

Cyma [1.A.
Hayunslit pyxoBogutens: noueHt Kamesckuit I1.A.
benopycckuii HallMOHANBHBINA TEXHUYECKUI YHUBEPCUTET

[omoTreHnecymuTeTy JaBHO CTAH MPUBBIYHBIMU YCTPOUCTBAMH B 0OMXO/IE
COBPEMEHHOI'O Y€JIOBCKA. CeFO]lHSI X MOXHO BCTPETUTH ITOYTHU B Ka)KllOﬁ BaH-
Ho¥ KoMmHaTe. [loJoTeHnecymuTens He TOIBKO OBICTPO BRICYIIHUT MOJIOTEHIIA, HO
Y CIIPaBUTCS C MOBBIIMICHHON BIQKHOCTBIO B ToMeleHNH. Takoii mpubop ymaoo-
HEEC BCEro yCTaHOBUTH B BaHHOﬂ, BE€Jlb UMCHHO TaM 6513aeT I/l36bITO'-IHaSI BJIaX-
HoCTh. [Ipu 3TOM, pocTast U 6e30MacHast KOHCTPYKITHSI COBPEMEHHOTO MOJIOTEH-
necymuTeisa, Hapaay € HC6OJ’I])LHI/IMI/I Fa6apI/ITHI)IMl/I I1I0Ka3aTCJIIMH, IMO3BOJISACT
Pa3MECTUTh €ro U B IPYrHMX NOMELIEHUSIX JOMa.
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I'maBHast 3aa49a MOIOTEHIIECYIINTENS — 00ECTIEYHTh CYIIKY MEJKUX BEIlei 1
onex bl JlomomHuTeTbHAS TPUYHHA JJIS €r0 YCTAaHOBKH — OTOIUICHHE HeOOJIb-
moro nomemmeHus. OGBIYHO C TTOMOIIBIO TAKOH TEXHHKH HArpeBalOT BO3IyX B
BaHHBIX, TyaJieTaX, COBMEIMEHHBIX caHy3nax. [I[puHIum paboThl MOJOTEHIIECY-
HINTEJIA 3aBUCUT OT €ro TUIIaA.

DNeKTpUUECKHE TOJOTEHIIECYIIUTEN MOHTHUPYIOTCS B OYE€Hb KOPOTKHE
cpoku. OHU He TpeOyIOT MepeeKH CHCTEMBI [IEHTPAIN30BaHHOTO OTOILICHHMSI.
Temmepatrypy HarpeBaHus IpUOOPa MOKHO PETYIUPOBATH BPYUHYIO HIIH OTY pa-
00Ty MOXET BEIIOJIHUTH TEPMOCTAT. DIEKTPUIECKass MOIIHOCTh 3TOT0 Mpubopa
MoskeT gocturatb 1000 Bt [1].

EnuHCTBeHHAS TPOOIIeMa, KOTOPYIO HE PEIIaloT COBPEMEHHEIE TIOJIOTCHIIECY -
LIMTENN — 3TO0 3amnax. [locie ogHoro Uemoib30BaHus MOJIOTEHIA Ha €ro OBEepX-
HOCTH Pa3MHO)KAeTCsl OTPOMHOE KOJIMYECTBO MUKPOOOB, a TOCIE HECKOIBKHUX —
MOSIBIISICTCS. HENPUATHBIHN 3amax, BeI3bIBast quckoMpopt. Ha Har B3risa, oqHIM
W3 BapHAHTOB PELICHHsS MPOOJIEMBI ABJSETCS HCIOIB30BAHUE YIBTPadHOIETO-
BOT'O M3JIy4E€HHUS B MIPOIIECCE CYNIKH TOJOTEHEI], UTO [0 CBOEMY MPUHITUITY, HAIIO-
MHUHACT KBapucBaHUue 6OJ'H)HI/I‘IHI>IX HOMemeHHﬁ.

YnerpaduoneToBoe u3MydeHHe, oOnagas OAKTEPUIUIHBIMH CBOWCTBAMH,
no3BouisieT 3h(HeKTHBHO 00€33apaKMBaTh MOBEPXHOCTh MOJNIOTEHEI, MPEI0TBPa-
1m1asi pa3MHOXKEHHE MUKPOOPTaHU3MOB U obecrieunBast 0ojiee BEICOKYIO CTEIIEHb
ruruensl. [Ipumenenne Y ®-TeXHONOrUH, B COUETAHUU C TPOAYMaHHBIM AU3ail-
HOM TIOJIOTCHIICCYIITUTES, TIO3BOJIUT CO3/1aTh KOMIIAKTHOE, YJHEprocoeperaromniee
M 3CTETHYHOE YCTPOICTBO, OTBEUAIOIICE COBPEMEHHBIM TPEOOBAHHSIM K KOM-
hopTy U 6e30mMacHOCTH.

[otpebuTenemM MOTYT OBITH KaK OJMHOKHE JIFOJIN, TAK M CEMBH C ICTHMH, IT0-
STOMY H HX TpeOOBaHUS TOCTATOYHO Pa3HOOOpasHEL. [Ipu mpoekTupoBaHUH IMO-
JIOTCHIICCYIIUTENS TaHHbIC TPEOOBAHMUS 00SI3aTEIBHO TOJIXKHBI OBITh YUTCHBI.

Jnst ompeneneHuss TEXHUYSCKUX TPEOOBAHUH K MOJOTCHIECYIIHTEIIO TPO-
aHaIM3UPYEM TPYIIIbI MOTCHIUATIBHBIX MOTpeOUTENel JaHHOTO BUAA TPOIYK-
LUH.

1 rpynmna — cembs ¢ netbMmu. [lapa, KoTopast uMeeT peOeHKa, B IIEPBYIO O4e-
pellb IyMaroT O 37I0pOBbE CBOETO MAJIBIIIA, 8 0aKTEPHUH, KOTOPBIE Pa3MHOXKAIOTCS
Ha TIOBEPXHOCTH TIOJIOTCHEI] MOTYT HApYIIUTh HIMMYHUTET peOCHKa, UTO MPHBE-
JIET K TOMY WIJTH HHOMY 3a00JI€BaHUI0. TaK jK€ CTOUT YYUTHIBATH, UTO JaKe KOTIa
PpeOCHOK HCKYTAJCS 3TO €Il He 3HAYHT, YTO ITO IMOJIOTCHIIE HE IPUTOIUTCS My
B CKOPOM BPEMEHH CHOBA, ITOITOMY CIIEAYIOMUH (HaKTOp — 3TO OBICTpast CyIIKa.
T'oBopst 0 pUHAHCOBBIX BO3MOKHOCTSX JAHHOW TPYIIIBI MOTpEeOUTENEH, 0TMe-
THM, 9YTO OHH CMOTYT ITO3BOJIUTH ce0e JOCTATOYHO JOPOTYIO MOJEh OJIOTEeHIIe-
CyLIMTENs], KOTopasi OyeT BKIoUaTh B ce0s Takue GYHKIMU KakK TaliMep U Tep-
MOPETYJIATOP.
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2 Tpymmma — MoJIoas mapa 6e3 AeTei. DTOT THI MOTPEOUTENS IeiaeT aKIeHT
Ha yJ100CTBE, SCTETHKE U IKOHOMUHU MECTa, IOATOMY BHUMaHue OyaeT oOpaiieHo
Ha CTwIb. |'0BOpsi 0 BO3MOXKHOCTSIX BCE 3aBHUCHT OT YPOBHS J0XO0Ja MOJIOJOH
napbl, HO B LCJIOM 6yI[yT CKJIOHHBI K MHBECTULIUAM B HHSaﬁH U COBPCMCHHbLIC
TCXHOJIOTHUH.

3 rpynma — OAMHOKMI1 YeJI0BeK (CTYIIEHT), Y KOTOPOTO (PMHAHCOBBIE BO3MOXK-
HOCTH HIDKE, YeM y MPEABIIYIIUX IPYII B CBSI3M C OTCYTCTBHEM Y HUX MOCTOSH-
Horo goxona. [ToaroMy oH OyzneT McKaTh HU3KYIO CTOMMOCTh, SKOHOMHIO 3JI€K-
TPOSHEPTUH, KOMIIAKTHOCTh U TIPOCTOTY.

4 rpynma — BIaaeNbIbl aapTaMeHTOB/TOCTHHUL. JJaHHbIH THIT OyIeT UMeTh
Oostee BEICOKHH ypOBEHB J0X0/1a, COOTBETCTBEHHO OHM CMOT'YT ITO3BOJIUTE OoJiee
noporue mozenu. [lorpedHOCTSIME OyAyT HaIe)KHOCTD, JOJITOBEYHOCTD, Oe30mac-
HOCTH IPOXHBAIOIINX, TPOCTOTA OOCITYKUBAHHS M, KOHEYHO K€, COOTBETCTBHE
JU3aiiHy HHTEpbepa TOCTHHUYHOTO HoMepa. Tak jke mpropureT OyeT HanpasieH
Ha KOM(OPT KIMEHTOB ¥ HU3KHE 3KCIUTyaTallMOHHBIC PACXO/IBL.

S rpynna — JIro4 ¢ OTpaHUYEHHBIMHA BO3MOKHOCTAIMU. B laHHOM citydae, ca-
MBIM TJIaBHBIM 6y}ICT JICTKOCTH AOCTYIIa U IMPOCTOTa HCIOJIb30BaHM. Taxoxe
JIOJDKHBI IPUCYTCTBOBATh TaKue QYHKIIMHU KaK yIPaBJIeHUE OAHOW PyKOW U y100-
HOE PAacIIOJIOKEHUE DJIEMEHTOB YIpaBleHUs. DTOW rpyIne norpedureleil Heoo-
XO/IUMBI CIIEMANIbHBIE MOJIEIH C aAalTHPOBAHHBIMH (DYHKIHSIMH.

B pesynbTare npeanpoeKTHOTo aHalu3a CYHIECTBYIOINX MOAENIEH IT0JIOTeH-
HeCyIIUTENel HaMH OBIIH C/IENIaHbI CIIEIYIOIINE BEIBOIBL:

1. dyHKIMOHATIBHOCTS — KPUTEPHH MOKA3BIBAIOIINIA, YTO HE BCE MOJIENH TI0-
JIOTEHIECYIINTENEH UMEIOT (PyHKINH, BasKHBIE AJIs1 KOHKPETHOTO THIIA TIOTPEOH-
Tesisi. Hanmprumep, HEKOTOPBIE MOIENTN HE OAXOAAT JUIs CEMEH ¢ IEThbMH W JTFO-
JIeH ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU.

2. be3omacHocTh. MHOTHE MOJIETIM MMEIOT 3aIUTY OT MIeperpeBa 1 aBTOMaTH-
4eCKOe OTKIIIOUEHHE, YTO MOBBIIIaeT Oe3omacHocTh. OJHAKO HE BCE MOJAECIH
OCHAIICHBI TEPMOPETYIATOPAMHU, KOTOPBIC MO3BOJIAIOT PETyJINpPOBAThH TEMIICpaA-
Typy HarpeBa 1 NpeI0TBPALIATh 0’KOT'H, OCOOEHHO Ba)KHOE JIIS CEMEH C MaJleHb-
KAMH J€TBMH U JIIOJIeH C OrpaHHYEHHBIMH BO3MOXKHOCTSIMHU.

3. DHeproapdexTnBHOCT. HEeKOTOpbIe MOJETN OCHAIIEHB! TEPMOCTaTaAMU U
TEPMOPETYJIATOPAMH, MO3BOJISIOIMMI 3KOHOMHTH 3JIEKTpodHepruio. B To xe
BpeMsi, OoJiee IeIIeBbIe MOJIETM YaCTO HE MMEIOT TaKUX (DYHKIMH, 9TO JETaeT UX
MeHee 9Heprod(HeKTHBHBIMH.

4. Dcrernka. Ha peIHKE mpencTaBiieH MHUPOKUH BBIOOP MOJAENCH ¢ pa3iud-
HBIM IN3aHHOM M OTJEIIKOH, YTO MO3BOJISET I0J00paTh MOJIOTEHIIECYIINTENb, CO-
OTBETCTBYIOLIHMI HHTEPhEpPy BaHHOH KOMHATHI. OJHAKO HE BCETla MOJKHO HAlTH
U/ICANIbHYI0 MOJIEIb, IOJIHOCTBIO COOTBETCTBYIONIYIO TPEOOBAHMAM JU3aliHA KOH-
KpPETHOTO MOTPEOUTEIS.
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5. llena. Ha pbIHKe mpencTaBieHbl MOJETH B PA3HBIX LIEHOBBIX KaTErOpHsIX,
YTO MO3BOJISICT BBIOPATH TMOJIOTEHLIECYIINTENb, COOTBETCTBYIOIIUI OIOKETY T10-
Tpeburens. OaHako Oojiee AeiieBbie MOAEIH YaCTO UMEIOT OIPAaHUUEHHYO (PyHK-
LMOHAJILHOCTh U MEHEe MPUBJIEKATENIbHBIN JU3aliH.

6. [IpocToTa MCHONB30BaHUS U YCTAHOBKH. BOJIBIIMHCTBO AJIEKTPUYECKHX
MOJOTEHIECYIUTENEeH MPOCTHI B YCTAHOBKE M UCIIONIb30BaHNH. OJTHAKO HEKOTO-
PBIM TIOTPEOHUTEIISIM MOXKET ITOTPEOOBATHCSI TOMOIID MPO(ECCHOHATBHOTO JIeK-
TpHKa JI yCTaHOBKH [2].

OCHOBBIBasICh Ha IPEANPOSKTHOM aHAIIN3€ CYIIECTBYIOIINX MOJEINEH I10JI0-
TEHIECYIINTENSI U YIUTHIBasI MOTPEOHOCTH MOTEHIMATBHBIX ITOTpeduTeNeil mpo-
EKTHPYEMOTO HM3JICIHsI, MBI MOKEM OTIPEIEIUTh CIEAYIONIIE TPOEKTHBIE TpeOo-
BaHMSA K ITOJIOTCHLIECYIIUTENIO ¢ Y D-u3iTyueHneM:

1. ITonoTeHnecymMTE b JOIDKEH OBITh OCHAIIIEH CIIEIMaIbHBIMH YIbTpadHo-
JIETOBBIMH JIAMIIAMH, KOTOPBIE 00ECTIEUNBAIOT AC3NH(EKIUIO MOJOTCHE. YIIb-
TpaduoIeTOBOE HM3IMydeHHe 00JiagaeT OaKTePHIUIHBIME CBOHCTBAMH, yOMBas
MUKPOOPraHnu3Mbl Ha MOBEPXHOCTU IMOJOTCHEII. OTO MO3BOJUT MOAACPKNBATH
BBICOKUM YPOBEHb T'MTUCHBI U CBEKECTU B BaHHOH KOMHAaTe.

2. YCTpOWCTBO JOJKHO UIMETh HECKOJIBKO PEXMMOB pabOThI — TOJNBKO CYIIKA,
TonbKo Y D-00paboTka, a Takke COBMECTHBIH pexxuM. [lonb3oBarens cam cMo-
JKEeT BBIOMPATh HEOOXOAMMBIN PEKHM B 3aBUCHMOCTH OT IOTPEOHOCTEH.

3. KoHCTpyKIMsT HOJDKHA NpeaycMaTpUBaTh OTIIOXKEHHBIM 3aIyCK padOTHI
JuIsl N30€XKaHMs IPSIMOTO KOHTaKTa ¢ Y® m3imydeHneM, 4ToObl HCKITIOUNTD Bpe-
HOE BO3/ICHCTBHE HA KOXY U ra3a. [IpeycMoTpeHbl aBTOMAaTHIECKUE BBIKITIOYa-
TEJIV Ha CIy4ail eperpeBa Wi APYTHX HEIITATHBIX CUTyaluil.

4. Monenu monoTeHnecymuTenei ¢ Y @-u3mydeHneM JOKHBI 001a1aTh HHA3-
KnM  9HepromoTpebneHneM. lcmonp3oBaHne 3HEprocOEperaronux — Jamil
MO3BOJIUT CHU3UTh 3aTPaThl HA AJIEKTPOIHEPTHIO.

5. Mozenu A0KHBI ObITh CTUIIBHBIMUA M (DYHKIIHOHAJIBHBIMH, TAPMOHHYHO
BIHMCBIBASICHh B UHTEPLEP BaHHOH KOMHAaThl. Bo3morxHa YCTaHOBKa KaK OTACJIBHO
CTOSIIIINX, TAK U BCTPANBAEMBIX ITOJIOTCHIECY ITUTEICH.

6. OproHomuyeckrue TpeOOBaHUS K IMOJOTEHLECYIIUTENIO HalpaBJICHbl Ha
obecrieueHne yn00cTBa, 6€30mMacHOCTH M dPPEKTUBHOCTH €r0 UCIIOIb30BAHMSI.
OHHM y4YHUTHIBAIOT (PU3HOIOTHYECKHE, TICUXOJIOTHIYECKHE U aHATOMUYECKHE 0CO-
6enHoCTH ToNB30BaTenei. Hecobmroienne 3Tux TpeOoBaHMI MOXKET IPUBECTH K
HEeyso0CTBaM, yCTaJIOCTH, a B KpaliHUX Clly4asx — K TpaBMaM [3].

TakuM 00pa3oM, MOJOTEHLECYIIUTENb C YJIbTPA(pHOICTOBBIM H3ITydICHHEM
coderaeT B cede (GYHKIUU CYIIKH, AC3UHPEKIMA MU SCTCTHYHOTO JOTIOJTHCHUS
BaHHOU KOMHATBL. Ero 0co0eHHOCTH 00eCeunBalOT BRICOKHN YPOBEHb THTHEHBI
1 KoM(opTa A7t HOTPeOUTENS.
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JL10.
Hayunsiit pyxoBonutens: nou. Esceesa O.I1.
Bbenopycckuii HallMOHANBHBIN TEXHUYECKUI YHUBEPCUTET

JludTe! mpencTaBaAOT coOOW HEOTHEMIIEMBIH 3JIEMEHT TOpOJICKON MHppa-
CTPYKTYPBI, 00ecTeunBalomuii KoMmpopTHOEe 1 Oe30IacHOe BEPTHKAIBHOE TIepe-
MEIICHNE BHYTPH 3/aHMi. VX MCHONB30BaHME CYIIECTBCHHO IMOBBIMIAET y00-
CTBO AJISI JIFO/IeH, 0OCOOCHHO UIsl MOXKWIBIX TPAXKAAH M JIMI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH, TT03BOJIsSISI MUHUMHU3UPOBATh (pU3nUecKue HArpy3Ku MpH Iepe-
JIBIDKEHUU MEX1y dTaxkamu. Kpome Toro, U TOBbIE CUCTEMBI UTPAIOT Pelliaro-
LIYIO POJIb B ONTHMHU3AIMU MPOCTPAHCTBA, CIIOCOOCTBYSI Pa3BUTHIO BBICOTHOT'O
cTpouTenbcTBa U 3D (EKTHBHOMY HCIOJIB30BAaHHIO TOPOJCKOI Tepputopuu. C
TOYKH 3PEHUS IPAIOCTPOUTEIBCTBA, JIU(PTHI TO3BOJISIOT 3HAYUTEIBHO COKPATHTH
TUIOIIA (b, HEOOXOANMYIO ISl JIECTHUYHBIX MPOJIETOB, TEM CAMbIM yBEIMYHBas
TMIOJIE3HYO TUTOIIab 31aHNi. BbICOTHBIE 311aHMs1, 0OecIIeYnBaloIe TUIOTHOE 3a-
CeJICHHE TOPOJIOB, HE MOTIH OBl 3()(EeKTHBHO (YHKIMOHUPOBATH 0€3 Pa3BUTHIX
mudroseix cucreM. ITo nanubpiM CoBeTa MO BBICOTHBIM 3[JaHUSIM M TOPOJCKON
cpene (CTBUH), konudectBo 3manuii Beime 200 METPOB yBEIHMUHUBACTCS €XKe-
TOJIHO, M MIX AKCIUTyaTalys HEBO3MOKHA 0€3 BEICOKOTEXHOJIOTMYHBIX BEPTHUKAIb-
HBIX TPAHCHOPTHBIX PEIICHHH.

CoBpeMeHHbIC JIU(TOBbIE KAOMHBI CTAHOBATCS HE MPOCTO TPAHCIOPTHBIMU
CPEeACTBaMH, 8 BBICOKOTEXHOJIOTHYHBIMH POCTPAHCTBAMH, COUETAIOIIUMH 3CTeE-
THYECKOE COBEPIICHCTBO, ()YHKIIMOHAIBHOCTD W MHKIIIO3MBHBIN Au3aiH. HTe-
rpauysi HHHOBAI[HOHHBIX MaTEPHAaJIOB, aJalTHBHBIX TEXHOJOTHUH U CHCTEM WH-
(hopMHpOBaHHUs TIO3BOJISIET CO3/1aBaTh yA0OHBIE M KOM(OPTHBIE YCIOBHS JUIs
BCEX KaTeropud IONb30BaTeNieil, CHOCOOCTBYST pPAa3BUTHIO COBPEMEHHBIX
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