ITaccuBHBIN reHepaTop — NUpaMuja.

[Tpogomkast TeMy O CJIO)KEHHH BOJTH MaTepyH XOTeI0Ch ObI OTMETUTE POpMY — MUpamMuza.
NHTepecHast 0COO@HHOCTD €€ 3aK/IH0YaeTCs B TOM, UTO C/IOKeHHe BOJTH IIPOHCXOUT C UeThIPEX
CTOPOH (TrpaHeii) nupaMu/pl. U B pe3ysbrare Mbl UMeeM «UYeTbIPEX KpaTHbIe» IIyUYHOCTH U y3/Ibl,
KOTOpbIe B BOCEMb pa3 M0 [VIOTHOCTH OTJIMYAIOTCSI OTHOCUTE/IBHO APYT Jpyra.

OS¢ deKTMBHOCTb MMPaMU/ibl HAMPSIMYIO 3aBUCHUT OT €€ «IapyCHOCTU» T. €. OT eé reOMeTpPUUeCKOro
pasmepa. [Tupamuzia ucronb3yeT NOTOK BpeMeHU-IIPOCTPAHCTBa KOTOPBIM UAET C ceBepa Ha KT A
TIOTOK [POCTPaHCTBA CHU3Y BBEPX MPUMEHSIeTCs /ISl «TPaHCIALMU» UH(POPMaLUU B UH(OIIOS.
OkasasioCh UTO IVIaBHOE B ITyCTOTe/ION NTMpaMu/ie — TOJIIMHA CTeHOK eé KapKaca U yromn y
OCHOBaHUs MexJy rpaHsaMu. OT TO/MMHBI Pa3MepOB CTEHOK 3aBUCUT PacCTOSTHUe Ha KOTOPBIX
OyZlyT BO3HUKATh MTYYHOCTH U Y3JIbl, @ OT yIJIa OCHOBaHUs Oy/ieT 3aBUCeTh Tie OHU OyayT
CKJ/1a/IbIBaThCA.

B nosnHOCTBIO MO0} TMpaMuy/ie BO3HUKAKOT HEMHOT'O JIpyTHe CBOMCTBA KOTOPbIe TTOKa MbI
paccmatpuBarh He Oyzem. C 110710 upamu/ie HaulMHaeT «paboTaTh» MOBEPXHOCTb, TOUHee rPaHuLa
Pa3HOCTH MJIOTHOCTEN MaTepyy U 3(pupa (MpOCTPaHCTBA).

CnepyeT oueHb YETKO ITOHUMATh - UMEHHO IDaHULIA [BYX Cpef.

3aueM Jiesiajiv MUpaMuzbl?

[Tvpamujia — nacCUBHBIN reHepaTop KOTOPbIM NpejHa3HaueH /i TPAaHC/ISLUM UHPOopMaLiy B
«HGOPMALIMOHHYI0 OUOMOTEKY» (MHGOTIO/E) BCeTIEHHOM.

[1pu oMo JaHHOW TeXHOJIOTUY TIPOMCXOJMUIIO C/IMSIHUE C MaTpyLleld (Mporpammoii) BCelleHHOM U
MIPOU3BOJMIIOCH UTEHHe UK KOPPEKLUs /11 CBOUX HYXK],.

['oBOpsi COBpeMEeHHBIM SI3bIKOM — MHUPAMU/ia «MOZieM» [Ijisi BX0/J]a B «IHT@DHEeT» BCeIeHCKOH 0a3bl
3HaHUM ¥ MH(OPMaLMOHHOW MO/Ie/I yCTPOMCTBA BCe/IeHHOU. JJoCTyn K BCesIeHCKOMY KOZY.

Kogbl MOXKHO MEHSTb, y/jansiTh, IPaBUTh UM MPOCTO YMTATh.

[Tpu momMo1M KoMIyieKca MMpaMu/;, Halliv TIPe/IKK TIPOW3BOHITH KOPPEKLMIO «Cyzie0» He TOBKO
OT/le/IbHO B3SITOM IJIaHeThl, HO ¥ BCeJIeHHOU B LiesoM. T.e. MPOMCXOAX/IO yIipaB/ieHe yepes
TIOTIPaBKM B MH(OPMAaLIMOHHOM KoZle BcesleHHOMW. [1py momoIy komriekca mupamu/, Tak e
TIPOMCXO/IUJIO yTIpaB/ieHre Ha 3eMJie BK/ItOUasi BCe MPUPO/HbIE MPOLeCChl M 3aKOHBI, a TakK ke Oblia
HaJla)keHa CBSI3b MeXX/1y LIMBUIM3aLAsMHU.

B pykax y yesioBeka ObUIA UCXOJHUKHU BCeJIEHHOM, KOTOPbIe OH MOT MeHsITb. YesioBeK ObL C
BO3MOXHOCTsIMU O0Ta — C037aTesisi IPOrpaMMHOTO KOZa.

[TporpaMMHO UH(OPMAaLIMOHHBIM KOMIIeKC nupamuz, HasbiBaeTcst «JIOI'OC». M oH ynpaBinsieTcst
TOJTBKO UeI0BEKOM, a IMEHHO TeM KTO ObUT POXK/IEH Ha 3Toi 3emite. KitouoMm «ZoCTyma» sSBsieTcs
vuHpopManmoHHbIi kog THK uenoseka.

OTOT NporpaMMHBbIi KOMITIEKC CTasl IpeiIMeTOM HeHaBUCTU OT/e/IbHbIX LUBU/IM3aL[1il KOTOpble
TIOTOM XUTPOCTBIO CyMe/i Pa3pyLIuTh JaHHYI0 cucteMy. OTCrofja TOILIN BCe Oe/ibl Ha Halllei
TIaHeTe.

bbu1a HapyllleHa 1{e/I0CTHOCTh OTPaykarolero MOKpbITHS TMpaMU/, KOTOPOe 3a/jaBajio
OTIpe/ie/IEHHBIN 3aKOH ITyYHOCTeH U y3/I0B U ObLT yAaaéH pe30HaHCHBIM KPUCTA/UT C MAKYIITKH
UpaMu/,.

A B THK yenoBeka ObUTH BHECEHBI MTOTPABKH /IJIs1 HEOCATAeMOCTH A0CTyTa K cucteme «JIOT'OC».
Ho Tema He 006 BpakJie MeX/ly LIMBUA3ALIMSIMHU MeXXy pa3/IMuHbIX M7IaHeT U rajlakTUK, I03TOMY
3Ty UacTb 51 IPOMYyCKaro.

Ha pucyHke npousBezieH pacuéT 1o CJIaBSHCKOW Mepe /s MyCTOTe/I0M MUPaMU/Ibl C TOMILMHOW
CTeHOK 1 MM U YI7IOM MeX/ly rpaHsiMu 51 ¢ HeGOobILINM rpajyca. Yroy Mexay TPaHsIMy y
OCHOBaHMsI He OYeHb KPUTHUeH (fjaH Ayisi mpuMepa). OT yIyia ocHOBaHUs Oy/ieT HarpsiMyto
3aBUCeTH I/I01a/lb M/1aT()OPMBbI, & 3HAYUT YPOBEHb IMOTOKA /1 MOJY/ISLIMU B MH(OKaHAa.
[TosToMy BCE xe myullle Tlepefiep>KUBaTbCs Nporopuni 14:11 kak 3T0 Aesany Hallu MpesKy.
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SO  UeTBIPEX KpaTHas My4YHOCThb
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[ToToK MpOCTpaHCTBa-BpeMsi KOTOPbIH UMeeT JIBMKEHHs C CeBepa Ha 0T (110 MarHUTHOMY KOMITacy)
BbI3bIBaeT BO30OYK/leHHe MaTepuH (CTEHOK MTMPaMU/IbI) UTO BbI3bIBAET «YCUIEHHE» pPa3HOCTH
TUIOTHOCTH BO30Y>KJEHHOMW BOJTHBL. [TyUHOCTE CTAaHOBUTHLCS IIJIOTHEE, a y3eJ1 pa3pekeHHee.

Ha pucyHKe BUJHBI UepeAyIOIIHecs MyYHOCTH U y3/Ibl. DTO MTPOUCXOAUT CJIOXKEHHE BOJIH MaTepUH C
YeThIPEX CTOPOH MUpaMuzibl. UeM O0JIbIIIe TI/IOIA/Ib CTOPOH (CEBEPHOM U I0XKHOM) TTMPaMU/IbI, TEM
cuibHee OyzeT eé «MOIIHOCTb». C/IOBO «MOIIIHOCTb» HE COBCEM 3€Ch MOAXOJUT, HO IPyroro CoBa
s He Tiofo0Opar.

OueHb Ba)KHYIO POJIb B IMPaMUZie UTPAeT MaHe/ b QUIBTPOB. DTOT GUIBTP HYXKEH JIJIsI TOTO, UTOOBI
NpeJOTBPAaTUTh PACIIPOCTPaHeHUs ITyYHOCTeH U y3/10B HIKe OCHOBaHMS NMMPaMU/bl U
NIpeJOTBPaTUTh (3HAUMTEIbHO CHU3UTh) OTPa)KEHUs] OT OCHOBAHUS MMPaMU/Ibl BOJTH MaTepUU.
[TaHesb GUIBTPOB M3rOTABIMBAETCS M3 IPUPOJHOr0 MaTepraa C paBHOMEPHOW CTPYKTYpPOM.
[lns [oMaIHero MCIosib30BaHusl s1 COBETYIO0 PUMEHUTh IMPOCTYIO MeNKYH0 ceTKy. CeTuaTbii
(GuIBTp CO37aéT «HOBYIO» MHTEP(EPEHLI0 BOJH C APYTYM «Pa3MepoM» U TaKuM 06pa3om
«paccerBaeT» paclpoCTpaHsieMble MyUHOCTH U y3/1bl KOTOPbIe BO3HUKAIOT B NMpaMuze.

Kak ObI mpoucxoauT «0bpe3ka» He HY>KHOTO.

I[Tpu pacuéTte nMupamMu/BI C/ieyeT MOMHUTE UTO JIyUllle CI0XKeHHs HauaTh C ITyYHOCTEH, UT0ObI
«CyMMapHasi» Obl/la UMEHHO ITyYHOCTBI0. TOTIa «MOIITHOCTb» MIMPAaMU/Ibl CTAHET 3HAUMTETbHO
Bblllle. Ha pucyHKe BUJHO y CaMOI0 OCHOBAHMS PSIOM C MaHesIblo (PUIbTPOB UMEHHO MYYHOCTb.



B nienTpe nupamuist (0Ch) 06pasyroiecs y3/bl ¥ IIyYHOCTH BBI3BIBAIOT ABIKEHHE MTPOCTPAHCTBA
13 BBICOKOU IJIOTHOCTH K HU3KOM (K pa3pekeHHOCTH) . [IpocTpaHCTBO MbITaeTCs 3aro/IHATh
CBOOO/IHBIE MTyCTOTHI U HAUMHAET /IBVKEHMUSI.

OTU IBWKEHUS] HAIIOMUHAIOT CIMpasib KOTOpasi IOCTEIeHHO YMEHbIIIaeTCsl B pa3Mepe U IOMUMO
yMeHbIIIeHHs] pacTET pa3HHL]a B TVIOTHOCTSX, MyCTh OyeT «MOIIHOCTb».
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[ToToK MpOCTpaHCTBA B CITUPaIX UMeeT HarpaB/ieHUs] CHU3Yy BBepX (TP YC/IOBUU TIePBOM MyUyHOCTH
y OCHOBaHUs1). TOT MOTOK COBIAaZaeT C NOTOKOM IIPOCTPaHCTBa-BpeMsl KOTOPbIN UJET B TOM Ke
HarpaB/IeHUH 13 3eMJTH U TAKUM 00pa30M MPOUCXOJUT YCKOPEHHUS M 3aKpYUYUBaHUs TIOTOKa. 371eCh
CKOpee TMOTOK MPOCTPAHCTBA-BpeMeHH Kak Obl MO TaIKUBAeT [JBI)KeHeM CBOMMHU IaTTepHaMU
CIUpabHBINA TTOTOK.

Bcé nupamuga paboraer !!!

YToObI MPOBEPUTH TIPABUJIBHOCTb PaOOTHI MUPaMU/Ibl HY’KHO TIOMECTHTD Yachl (/1F00bIe) Haf
BEepIIMHOMW. 3a CyTKH Uachl JO/DKHBI yOexkats Ha 3-5 cek (Bpemst yckopsieTcsi). Yackl MOXKHO
3aMeHUTb Ha KBapLeBbIl reHepaTop, HO TOr7a BCE yCTPOMCTBO, BK/IFOUAsi UICTOUHMK MTUTAHUS
JOJDKeH HaXO[UThCS Ha/l BepPIIMHOM U Hesb3s1 pa3/jesisiTh reHepaTop U 610K nuTtaHus. Beixoz
reHepaTopa AJisi KOHTPOJIS JO/DKeH ObITh OCYILeCTB/IEH Yepe3 ONTUKO-BOJIOKHO.

be3 uctounvka nHdopMaluy nMupamuja «repefasT» «4ucToe» rnojsie (Hecydka). JTo Iosie B Hapoje
Ha3bIBaIOT «TOPCHOHHBIMY.



TopcroHHOe T10/1e — YCKOPeHHbIM MTOTOK MPOCTPAHCTBa- BpeMsl (HaripaBjieHHOe TeueHue). B
JJAHHOM CJTy4Jae MOTOK eIllé Y 3aKpyueH B civpanb. Eciv nmupaMuy/a pacrosioykeHa TOYHO 10

MarHUTHBIM JIMHHUSIM, TO 3aKPy4YeHHbIH ITOTOK MPOCTPAHCTBA Oy/ieT 1Mo YacoBOU CTpesike (ec/iu
CMOTpeTb CBepXy MUPaMU/ibl).

Terneps ec/iv TOMECTUTh B TIOTOK MAPAaMU/IbI KAKOW HUOY/b MaTepUabHbIN MPeJMET, TO TIOTOK
MPOCTPAHCTBA MPOXO0/isi CKBO3b HETO Oy/IeT «MOY/TUPOBAThCS» - «CAyBaTh» UHGMOPMAIIUIO U
TIepEeHOCHTD e€ B MOTOKe. DTO MOXXKHO CPAaBHUTH C TEHBIO OT COJTHLIA. BCTaHbTe Ha JTydy COJTHITA —
TeHb OT BaC 3TO MH(OPMALHsi KOTopasi IIOBTOpsieT 00pa3 Balilero Tea. B TeHW MOXKHO pasIyisfieTh
BCe YaCTH TeJia uesioBeKa. BOT TOUHO Tak >ke TIPOMCXOUT U 37eCh. TOMBKO TeHb OT IPOCTPAHCTBA
(a¢bupa) ropaszmo TouHee, oHa TIePeHOCUT BCHO UH(OpMaLUIo o TipeameTe. Ero BHyTpeHHee
pacroioykeHre ¥ KOHCTPYKIIUIO KOTOpasi COCTOUT U3 TIaTTePHOB 3¢upa.
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CrnimpanbHoe [BI)KeHUe ellé jyyllie [IPOXOAUT CKBO3b MaTepuIo U repejaéT uH(pOopMaLuio.

Teneps nHboOpMaLs 0 IIpeiMeTe Tonasaa B MH(GOpMaLMoHHOe 110J1e 3eM/Hd. T.e. Mbl BHEC/I CBOU
KOPPEKTHUBEI B 3TO T10J1e.



[TopsiioK mprMeHeHre MMpaMU/bl.

Maxke ipy HEOO/TBIIMX pa3Mepax MUPAMU/IbI HO TIPH TTPABUIbHOM pacyéTe v U3TOTOBIEHUHA MOYKHO
TIOJTYYUTh He TIJIOXKe pe3y/nbTaThl. B Tipefiesiax KOMHATHI U [layke KBapTUPBI 3TO OyzeT paboTarh
To4yHO. CTeHbl He oMexa. [I0TOK MpoCcTpaHCTBa MPOXOJUT Uepe3 HUX KaK CKBO3b KPYITHOE CHTO.

Bb1 MokeTe camu [ijist ce0si peIUTh 4ero BaM OO0Jibliie BCero Hajo.

HanpuMep cBe)ke copBaHHbBI€ JTUCTbsSI MATHI YCTIOKOSAT BacC M BAILIUX COCEZIei.

barapeiiku 3apspkaTh He COBETYHO, CKOpPee BCEro MPOU30UET OTPAB/IEHUS OPraHU3Ma «XUMUUYEeCKUM
y/leMeHTaMm» ¢ Oarapeiiku (MH(OPMaI[IOHHOEe OTpaB/IeHNe).

Ha BepivHy rupamMu/ibl MOXKHO TIpH/ie/iaTb BOJTHOBOJ, — MPOCTO OOBIYHBIM TOJICTHIN Me/IHbIM
nipoBoz. [To HeMy Kak 10 BOJTHOBOAY (CBOMCTBA OTpayKeHUsI OT TPaHUL] HeOJHOPOAHBIX cpexr) OymeT
TIPOXO/IUTH MOTOK MpocTpaHcTBa. M Torga nHdopmalys He ronafét B MHPO KaHall, a Oyzer
repe/iaHa B HY’)KHYIO BaM TOUKY. A eIllé MO)KHO ero HarpaBUTh Ha KakKuve HUOYIb POCTKH [IIst
Co37iaHusl TH(POPMAL[MOHHOTO THOpK/Ia HarlpuMep MSTHI U si0/I0Ka.

Ecsn Baim poguTen coOXpaHW/IX Balllk BOJIOCHI KOTOPbIe PeXXyT MjafleHLiaM, TO rioMellas Uux B
NIpaMUAY BbI TTOJIyYHTe OMOJIOKeHHe /171t cebst mrobumoro ( y Bosioc mageHja «xsoct» JHK

KOTOPBIM OTBeUaeT 3a CPOK >KU3HM - L]eJIbli, YTO MPUJACT BaM M3MeHeHre Ha TeHHOM YPOBHE U

TI03BOJIUT TMOTYUMTh HEII0X0e OMOJIOKEeHHe OpraHu3Ma.

B cnepytomieli cTatbe s pacCKaKy Kak NMpaBUIbHO paCCYMTaTh MMPAMUY M KaK MOXKHO

UCII0/1b30BaTh eé B po/u reHeparopa CE 1 nonyuars He60/IbI1I0e HO BIIOJIHE NIPUTOJHOE
HarpsbKeHue.

Jopoxos A. I1. 2016 1.



