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BrIBOIBI.
Jlureparypa.

Yacre 1. IkcnepumenTtsl I'pedennukosa B.C.

I'pebennnkoB Bukrtop CrenmanoBuu (23.04.1927-10.04.2001), 3¢deKT COTOBBIX M TOJIOCTHBIX
crpykryp (IIIC), Bonusl matepun. r.Kpacnoo6ck, HoBocubupckas o6

1-I'paBuer.

Opnna u3 caMbix uHTEepecHbIX pador I'pedennukoBa B.C. 310 cozmanme rpaBuieTa.CymmecTByrO IBE
BEpCHUU:
I-rpaBUIIET peasibHO CYIIIECTBOBA,



2-rpaBUIIET, 3TO BBIAYMKA, IJI0] (haHTa3WH, ONMCAHHBINA B €ro KHUTaX.
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Oto mucemo ['pebennukoBa, aapecoBanHoe Uepeanuuenko FO.H. B 1999 r. [Iucemo HamucaHo 1mmoj
TUKTOBKY, HO TIOJNMUCH | peOEHHUKOBA TIOJT TEKCTOM CHENIaHa €T0 PYKOM.

2-PaznnyHble KOHCTPYKIIUH KOHIIEHTPATOPOB M3JIyYeHUsI.

2.1 CoToBbBI€ CTPYKTYPHI.
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CoTOBBIE CTPYKTYPBI U COIOMUHKH.
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I"apmornika u3 6ymarmu.

[TapxomoB Anekcanap I'eoprueBud: DKCriEepUMEHTATBHBIN (aKT, IPU TPOBEICHUN SKCIIEPUMEHTOB Ha
MOJIOKOHHUKE, HabmonaeTcst 6osiee BRIpaKEHHBIN 3P QeKT, 4yeM MpU NPOBEICHUH dKCIICPUMEHTOB Ha
CTOJI€.
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4-«IHAYKTOp» W3 ITACTUKOBOH BOPOHKH M BOCBMH BCTAaBIICHHBIX B HEE IIACTMACCOBBIX TPYOOUYEK.
Kommiekt 06epHyT uepHoii Oymaroii.

Bomuok ¢ IMPOCBCPJICHHBIMH IbIPOYKAMH. I/I3Hy‘-IeHI/Ie S3HAYUTCIBHO YCHUIIMBACTCsA, C€CJIM BOJIYCK
BpamacTcs.

2.2 CnupaJjibHble CTPYKTYPBbI.



Konycel u3 (OTOIUIEHKH HampaBlieHbl Ha COJIOMUHKY, IOJBEHICHHYI0O Ha mnayTuHe. ColloMHMHKa
MOCTOSIHHO BpaniaeTcs. BeuHslil ABUTaTeb.

N3nydenne cnvpaibHbIX KOHCTpYKIMEM ucciaenoBanu: Belinuk A.U., Ko3eipeB H.A., Oxarpun A.®.,
Hononos b.I1., JIykun I1.

DKCIEpUMEHTHI CO CIUpajeBbIMH CTpykTypamu omnucanbl B Kuure 5. YHacte 2-07. CnupanbHbie
AHTCHHBI.

2.3 KonycHbIe CTPYKTYPbI.

Wznydyenne kaurd. KHury mocraBbTe TOPLIOM Ha Kpail CTONA, JKENaTeNbHO Tak, YTOObI KOpEIIOK ee
CMOTpeN B Ty CTOPOHY, IZie B JaHHbIM yac HaxonuTcs CoiHle, TiIyOOKOH HOYbIO, Hampumep, 3TO
Oyner cesep. IIpuoTKpoiiTe KHUTY W MO BO3MOXKHOCTU PAaBHOMEPHO pacIylluTe CTpaHHLbl. Yepes
Heckosibko MUHYT (DIIC BO3HHMKaeT He cpasy, Tak K€ KaK HE cpa3y MCUe€3aeT) YJIOBHTE JIAJOHBIO,
A3BIKOM, 3aTBUIKOM HANpPOTUB TPHOTKPBITHIX CTPAHHI] KaKWe-IMOO W3 YIOMSHYTHIX B TJaBe
OLIyIIeHUuH. «XBOCT» 3TOT, NPUHOPOBUBIINCH, MOXKHO OyJIeT MoWMaTh Ha PAcCTOSIHUUM M JIBA-TPU
METpa.




L{BeTsl. [Tuensl HAXOAT LBETHI IO BOJTHOBOMY M3JIYUEHHIO OT IIBeTKa. [[BETOK MOXXHO OOHApY>KUTHh B
TEeMHOW KOMHAT€ Ha PACCTOSHHHM 2 METpa C TOMOIIBIO O0O0XIKEHHOW BETOYKH, OPUEHTUPYS €€ B
pasHbIX HampapineHHsX. HeoOxomammoe ycioBHe: IBETOK Mepe]] SKCIEPUMEHTOM He cMernanu. Ecmm
L[BETOK CMECTUTb, TO HAa CTAPOM MECTE Ha HEKOTOPOE BPEMS OCTAETCS OCTATOUHBIN (haHTOM.

OKCIIEpUMEHTBI C KOHYCHBIMU CTpykTypamu onucanbl B Kaure 5. Yacte 2-02. IlaccuBHbIe

reHEepaTOPBL.

2.4 MHorocnoiHbIi KoHIIeHTpaTop «KoHyc».
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B xoMOuHammMu ¢ IOCTOSHHBIMA MAarHUTAMH CHOCOOEH B3aMMOJEHCTBOBATHL C IMOJOOHBIM K€
YCTPOMCTBOM, HAXOMSIIMMCS 33 COTHH KHIJIOMETPOB, Iepememnias ero win naedopmupys. B 3mHax

o

3-«BHOTETMOMHAYKTOP»» W3 CBEPHYTHIX B KOHYC (POJBIM U TOJMITHICHOBON IUICHKH, Majblii U
Oompmoit (mura 60cm, pactpyo 10cm)).



CTOSYUX BOJIH MEKIy 00OMMHU YCTPOHCTBAMHU, B MOMEHT UX OpPHEHTAllUU APYT Ha ApPYyTra, MOSBISIOTCS
OTBEPCTHS B CTEKJIaX, CMEIICHHsSI OBITOBBI3 IPEIMETOB, COOU ANEKTPOHUKH, U T.1.

Muorocnoitabsie KoHCTpyKiuu (1m0 20 cioeB) ucnonb3oBan Buabreanm Paiix (1897-1957), npu
co3nanuu kamep Paiixa (akkymymstopoB Oprona). OH cyuTall, 4TO B 3TUX KamMepax KOHIICHTPUPYETCS
OprOHHAs YHEPTHUS.
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Hepexoz[ AUIJICKTPUK-METAJIIT BEACT 06651 KaK HOHprBOI[HHKOBBIﬁ Ao, B OJHOM HaAIIpaBJICHUU OH
MPOITYCKaeT OOJbIIIE SHEPTHH, YeM B OOPaTHOM.

3-IIpuHIMNBI JeICTBUSA KOHIEHTPATOPOB M3JIyYeHHS.

MOXHO TNpeAnonoXKUTh, 4YTO [AECHCTBHE KOHLIEHTPATOPOB H3JIYYEHUS OCHOBAaHO Ha CIEAYIOLIUX
HMPUHIUIAX.

1-Pe3oHanc. B cOTOBOM CTPYKType MPOUCXOAUT PE30HAHCHOE YCWICHUE H3JIYyYEHHS, Y KOTOPOro
JUIMHA BOJHBI COBHAJAET C pa3MEPOM COT.

2-I'panuna pasaena. V3BecTeH 3KCIEPUMEHTAIBHBIA (DaKT, YTO HEIIEKTPOMArHUTHOE H3TydCHHE
KOHLEHTPHUPYETCS, U PacCIpOCTPAHIETCA M0 MOBEPXHOCTH, 110 TpaHUIe pasnena AByXx cpen. Ilostomy
MHOT'OCJIONHAst KOHCTPYKIXS 00ecTrieYnBaeT KOHILEHTPAIIUIO H3JTyUeHHS.

3-Konyc. MoxHO OBUIO TPEANOIOKUTh, YTO KOHYycOOOpa3Has KOHCTPYKIIMS KOHIIEHTPATopa
KOHIEHTPUPYET U3Iy4YEHUE Yy OCTPOTo KOHIIA, HO 0Ka3aJ0Ch, YTO U3JIyUYEHUE YCUIIMBAETCS CO CTOPOHBI
OCHOBaHHUSI KOHyca. DTO eIle pa3 MOJATBEPKHAET, YTO yCWJIeHHE 3(PQeKTa JOCTHraercs He 3a CUeT
KOHIIEHTPALIMU OTOKA K OCTPHIO, @ 32 CUET PE30HAHCHOTO YCUJICHUSI KOHCTPYKIMEH KOHYcCa.

4-Cnupais. Konyc npeacrasiser codoli Ha0Op KOHYCOB U3 CKPYYCHHBIX I10 CITUPATIH MHOTOCIOMHON
cpenb! (amoMUHMIK Lennodan). 3aKkpydeHHasi CTPYKTypa MO3BOJISET YCHIIUTh BUXPEBYIO KOMIIOHEHTY
U3ITy4EHUSI.

HNHTEpEeCHBIM SBIISIETCS CIIEIYIOIINI BOIIPOC:
Ecnu 370 M3iMydyeHue MPOXONTHT uepe3 JIOAbIC MPEnsATCTBUS (CKBO3b 3€MIII0), TO KaK €ro MOXHO
CKOHIIEHTPUPOBATH?

AHaJOTHYHBIN BOMPOC CTOSUI MEpes Co3qaTeNs MU KOHIEHTPATOPOB AJIi PEHTTEHOBCKOTO M3ITY4YECHHS,
KOTOpOE TaK e 00J1a1aeT BHICOKOI MPOHUKAIOIIE CIOCOOHOCTHIO.

boun co3manbl nuH3bl KyMaxoBa, KOTOpbIEe MO3BOJISAIOT KOHIIECHTPUPOBATH PEHTI€HOBCKOE U3IydeHHE
3a CUET MOJIHOTO OTPAKEHMSI B ONITUYECKUX BOJHOBOAX.
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[Tpu mamenun mo 6ONBIIUM YIIIOM U3Ty4eHHE MPOXOAUT Yepe3 TPAHUIly pasfena, a Ipy MaIeHUH MO/
MaJIbIM YTJIOM-OTPasKaeTCsl.

4-CpBoiicTBa H3JIy4eHHS COTOBBIX CTPYKTYP.

1-DxpanupoBanme, U3TyuyeHUE HUYEM HE dKPaHUPYETCs, MOAOOHO TPaBUTALIMU, NCUCTBYS HA KHUBOE
CKBO3b CTEHBI, TOJICTBII METaJll, Apyrue mperpaasl. B sKcriepuMeHTe 3KpaHUpPOBAaHUE MPOBEPSIOCH
YKEJIE3HBIMU JIMCTAMHM, TKAHbIO, IJIACTMACCOM, KAPTOHOM, AEPEBOM, KUPIIUYHBIMU CTEHAMMU.

2-MaHTOM, €CJIH MEePEMECTUTH STUEUCTBHIA MpeIMET Ha HOBOE MECTO, TO YEJIOBEK OIIYTHUT H3ITy4eHHE
HE cpa3y, a 4yepe3 HECKOJIbKO CEeKYyHJ WU MUHYT, B MPEKHEM K€ MecTe octaercs "cien', win, Kak s
€ro 1IyTs Ha3Baj, "(GpaHToM", OUTYTHUMBIA PYKOIO Yepe3 ACCATKA MUHYT, a TO U CITyCTSI MECSIIHI.

3-Uznyuenue pka3piBaeT Oosiee CHIIbHOE BO3/CHCTBIE, €CIIM OHO HAMIPaBJICHO B MIPOTUBOMOJIOKHYIO OT
CounHIa CTOPOHY, MM BHU3 K LIEHTPY 3€MIIH.

4-000J104KH, TI0JIE€ COTOBBIX CTPYKTYp yOBIBAa€T HE PaBHOMEPHO, a OKPYXAaeT WX IO CHUCTEMOU
HEBHJIMMBIX, HO HHOT/Ia OYE€Hb YETKO ONIYTUMBIX "000mouek".

3omoTapeB mpUBOAUT (HOPMYTy IS pacueTa MECTOIMOJIOKECHUS MYy4YHOCTeill BOJH ¢ bpoiurs Ha
paccrostHuu D oT TpyOuaToii ctpykTypsl. PaccuutsiBaetcs o popmyne D = 2L(N+1)2expK, rae

L - nnuHa okpykHOCTH TPYOKH,

N - HOMep rapMOHMKH CTOSTYMX BOJIH A€ bpors,

K — vomep nmyunoctu, K=0,1,2...

5-Pe3oHaHcHOE BO3JEHCTBME Ha YeNOBeKa. B COTOBOM CTPYKType YCHIMBAETCS H3JIyYCHHE
OTIpeIeTICHHOM JIMHBI BOJIHBI (OTMIpeIeIeHHON 4yacToThl). Eciii 9Ta yactoTa moe3Ha Jjisi OpraHu3Ma, TO
OKa3bIBAETCS LIEJIUTEIILHOE JIEUCTBHE.

5- BozaeiicTBHe H3/Iy4eHHsS] HA Pa3JINYHble 00bEeKThI.

Haumnas OoT muenuHbIX THE3N, OH M3rOTOBUJ HECKOJIBKO JECSITKOB HMCKYCCTBEHHBIX '"COTOB" W3
acTuka, Oymaru, MeTaiia, epeBa, 1 0Ka3ajaoch, YTO IPUUMHA BCEX 3TUX HEMPUBBIYHBIX OLIYIICHHH
- HHKakoe He "Owomose", a pasMmepsl, (opma, KOJIMYECTBO, B3aUMOPACIOJIOKECHHE MOJIOCTEH,
00pa30BaHHBIX JTFOOBIMH TBEPIBIMH TCIIAMH.
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Bo3zaeiicTBue Ha KPYyTH/IbHBbIE BeChl. [ epMeTHYECKHE COCYIbI, B KOTOPhIX Ha MayTMHKaX HAKIOHHO
MOJIBEIIICHBI COJIOMUHKHU M 000XKEHHBIE BETKU -PUCOBAIBHBIC YTOIbKH; HAa THE HEMHOTO BOJIBI, YTOOBI
UCKJIIOYUTh 3JIEKTPOCTATUKY, MEIIAOIIYI0 OMbITaM IpHU CyXOM Bozayxe. HaBoaumis Ha BepXHHUIA
KOHEIl UHJIUKATOpa CTapO€ OCUHOE THE3/10, MUEIIMHbIE COThI, TyUYOK KOJIOCHEB -UHIUKATOP MEIJICHHO

OTXOJWT Ha JIECATKHU TPATyCOB...

BozaeiictBue Ha yacbl. Okazanock, 4To B cuibHOM nose JIIC mHorga HaunMHaroT 3aMeTHO "BpaTh'

qacCbl, U MEXaHNYCCKUEC, U DJICKTPOHHBIC -HC NHAYC KaK TYT SaﬂeﬁCTBOBaHO u BpeMﬂ.
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Ha rpaduke mokazaH XoJ KBapIEBHIX YacOB, Ha KOTOPHIE B TEUEHUE HENIETH BO3JICHCTBOBAIH
MIOJIOCTHBIE CTPYKTYpBI: AECATH IJIACTUKOBBIX BOPOHOK, 3aKPBITHIX CETKOW, U MYyYOK O0O00MKEHHBIX
BETOK B CTaKaHe.
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H3meHenne ckopocTu npopactanus ceMsiH. [IpoBeieHbl MHOTOUHCIICHHBIE OTBITHI IO MPOPACTAHUIO
3epeH MueHuIp! B cuiibHOM 1nosie DIIC no cpaBHEHHIO ¢ KOHTPOJIBHBIMHU 3€pHAaMU, Pa3BUBaBIIMMHUCS
IpU TEX e TeMIlepaType, BIAXKHOCTH, OCBELIEHHOCTH. B 3auncuMocTH OT mapaMeTpoB sueek
CTUMYJIMPYETCSI WJIM YTHETAaeTCs pa3BUTHE pacTeHHil. Bo3MOkHO, cemMeHa ObICTpee MmpopacTaliu, Tak
KaK YCKOpsUIOCh Bpems?

B 30He nelicTBUA H3Ty4YeHHs] 3aMETHO yTHETAaeTCsl pa3BUTHE canpoUTHBIX MOYBEHHBIX OaKTepuii,
IPOXOKEBBIX W HMHBIX TPUOKOB, TMpOpacTaHWe 3€peH  IMIICHHIBI, MEHSETCS IOBEACHHE
MUKPOCKOIIMYECKUX TOIBMKHBIX BOJIOPOCIEH XJIaMUIOMOHA/, MOSBISIETCS CBEUEHUE JIMYMHOK M4Ye-
JUCTOPE30B, a B3POCIIBIE MYEIBI B 3TOM T0JIEe BeIyT ce0si HAMHOTO aKTHBHEE, M padOTy MO OMBUICHHUIO
pacTeHUii 3aKaHYMBAIOT HA JIBE HEJIEJH paHbIIIE.

Oxkazajnoch, 4TO KUBOTHBIE (O€JTbIe MBIIITN) U JIFOH, TIOTIABIINE B 30HY JAeHCTBUS naxe cuibHOro DIIC,
4yepe3 HEKOTOpOe BpeMs MPUBBLIKAIOT K HEMY, alanTUpyroTcs. MHade u OBITH HE MOXKET: HAac BEHb
MOBCIOTY OKPY)KaIOT MHOTOYHUCJICHHBIC OOJBIINE W Majble TOJIOCTH, PEIICTKH, KJIETKU - JKUBBIX U
MEPTBBIX PACTCHHH (7]a ¥ HAITM COOCTBEHHBIE KJIETKH), My3BIPhKU BCAKHX MOPOJIOHOB, MEHOTIACTOB,
MMEHOOETOHOB, CaMU KOMHAThI, KOPUAOPHKI, 3aJIbl, KPOBJIH, MPOCTPAHCTBA MEXKIY JETATSIMU MYJIbTOB,
npuOOPOB, MAITNH, MEXY ACPEBBIMH, MEOECIbIO, 31aHUSIMHU.

HACEKOMbIX W IQPEAT
NOAOCTHbIX CTPYKTYP

s
A OrC Erse.'{rlmsr
mieg-tHoTepases Megachile
rotundata , orenaqmn r = iy
ror-Hipeapador

EHOTHTYTE (D

CBedeHHE HACEKOMBIX MOJ JCHCTBUEM H3JYYECHHUS] COTOBBIX CTPYKTYp. OTO CHAETENBCTBYET O
BO3PACTaHUU CKOPOCTH OMOXMMHUYECKUX PEAKIMN TOJ] IEHCTBUEM H3ITy4EHUSI.




6-Bo3zneiicTBre U3JIy4eHUs] HA Yel0BeKa.

VY CTaHOBIEHO TaKXke, YTO THE3J0Bbsl MUYENUHBIX U SYEHCTO-CIOUCThIE MCKYCCTBEHHBIE KOHCTPYKIIMH
APYruX TMapaMeTpoB CIIOCOOHBI JEHCTBOBAaTh HE TOJNBKO HAa PYKY WJIM POT YEJIOBEKa, a Ha BECh
OpraHu3M B IIeJIoM, TeM Oosiee 4To 3¢h(EKT NpOHUKAET Uepe3 JHoObIe Mperpaabl Mog00HO
rpaBUTAllUOHHOMY ITIOJIIO. HOMGIJ_IGHHBIG 6JII/I3 TOJIOBBI UCIIBITYEMOTO, THE3/1a JIUCTOPC30B U I'aJIUKTOB,
a TaK)Ke€ UCKYCCTBEHHBIE YCTPOWCTBA B OOJBIIMHCTBE CIy4aeB BO30YXKIAIOT «TalbBAHUYECKUI» BKYC
BO PTY, H3MEHSIOT 3MOIIMOHATBFHOE COCTOSIHUE, PE3KO COKPAIIAIOT OTEKIIHE MOYEeMY-TH00 CIU3UCTHIC
000JI0UKH, MO-BUIMMOMY, HapylaloT (YHKIUH BECTUOYISPHOIO ammapaTa: UCIBITYEMBbI OIIyIIaeT
«TOTEPIO Beca» KOHEUHOCTEH UK Tella B LIeJI0OM, WILTIO3UH MajieHus, nojera u ... Hepeaku docdenst
(((BCHBIH_IKI/I») B TJja3ax, THKW MBI, OINYIICHUA IMPUHATOTO YCIIOKOUTCIIBHOTO WJIH, HaO60pOT,
BO30YXKTaroIIero cpeacTBa, ode3donuBaroniuii 3p(exT, B psne clydacB HENPHUSATHBIC OIIYIICHHUS -
TAKCCTb, TOIIHOTA U AP. B »tux ombITax Takxke 3apCruCTpUPOBAHO HOCHGHCﬁCTBHG TEX WU HUHBIX
OIYIICHUH WJIM U3MEHEHUN Pa3HON MPOIOJDKUTEILHOCTH (/10 HECKOJIBKO CYTOK).

*BHOrENMOMMAYMTOR» W3 CREPHYTRX
® HOHYC OARTH H MONHITHREHCBOR
NAEHHH,; € YCROBHO NOHAZEH BN ﬂ'.IPI-

THEQCONHEY HbiM XBOCTOM=,

Omymienn Teruia Ha pyke OT buorenmouwHaykTopa, Korma oH HampaBieH Ha ComHna. Dddekt
OIIYIIAETCs TaKe HOUBIO, KOT/1a OH HarpasieH Ha CoJIHIIe, HAXOASIIECs ¢ IPYTroi CTOPOHBI 3eMIIH.

CoToBbIiT 00€300JIMBATEND.

I'pebennnkoB B.C. YcerpoiictBo ['pebennukoBa B.C. mist sHepreTudeckoro Bo3aeicTeus. [lareHt
2061509. 1996.
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Ha ¢ur. 1 mokazan 6oneyronurens ['pebennnkoBa B.C. ¢ ropu30HTAIBHBIM PACIIOIOKEHUEM KOpITyca
MIPY OKA3aHHUHU MAIUEHTY JICUeOHOTO BO3CHCTBYS;

Ha (ur.2 - 60JICYTOIUTEh, Y KOTOPOTO KOPITYC IApHUPHO 3aKperuieH Ha [1-o6pa3HoM KpoHIITEHHE,
YCTaHOBJICHHOM Ha CTOMKE;

Ha (ur.3 mokazaHa cxema pacroJIOKEHHUsT 00JIeyTOMUTENs, KOT/Ia ero AeicTBre HanOosee 3 PeKTUBHO
JUTSL 9EeIIOBEKA;

Ha ¢ur.4 Habop paMoOK ¢ coTamMu, BUJ] COOKY.

Ob6e36onmBatoriee ycrpoictBo ['pedbennukoBa B. C. Brimouaer B cebs HMCTOYHHK JI€UEOHOTO
BO3JICUCTBUS 1, BBHITOJIHEHHBIA B BHJIE HAOOpa HAJOKEHHBIX JIPYr Ha JIpyra paMoK 2, 3arOoTHEHHBIX
IMyCTBIMH BOCKOBBIMH COTaMHU MCI[OHOCHOﬁ muyeipl. COTBI — DTO SYEUKU B BUJC IPaBUJIBHBIX
CUMMETPUYHO PACIIOIIOKEHHBIX PSAIOB.
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CaAMETH L GG
AYHEUEAEY O Koo
%TW%& 5
K. gy SHERIET
Hether”, S bl -

A

1894-KopueabT OTT0. COMHEYHBIN Y(PUPHO-TYyIEHCTTYCKATEIHHBIN armapr.

Beiinuk Aanoept HocudoBuu. Jns ymHoxenus s3¢dekra ucnonb3oBan 6oiee 1400 comoMUHOK,
OPHEHTHUPOBAHHBIX TAKMM 00pa3oM, 4TOOBI OHU KOHIEHTPHUPOBAIU H3IYYEHHE Ha HMHTEPECYIOIIEM
MeHs oObekTe. B pe3ynbprare MONydmics JOCTATOYHO MOIIHBIA KOHIEHTPATOp (AaKKyMYJSITOD,
CKOHI/IHI/IH_IG) XPOHAJIIBHOTO ITOJIA.




HpOCTOH an/I6op (TGJ‘IGCKOH) s HaOmonenust msaTeH W Benblmiek Ha Comane. CocTosimmii U3
3epKaibliia ¥ Habopa auadparm.

7-Tlyonukauuu I'pebennnkona B.C.
:

AT

JANIABHAR RCT I'pebenankos

My3ei HCCTEI0BAHNA uHpopMATHE BHIEO pecypenl HOBOCTH

aarnasran — GwfinuoTess !

1. MNowmck matepwanoe no npobneme rpagutonnava B.C. [pebennukoBa
B.C. Npebennkkos (nybnukauKw B XypHanax ¢ 1992 r.)
B.C. Npebexnnkoe (Nybnukaumy B XypHanax ¢ 1983 no 1991 rr.)
B.C. MNpebennnkos (nybnuxkauny B XypHanax ¢ 1975 no 1982 rr.)
B.C. NpebexHnkos (NybnuKkaunk B Xypuanax no 1974 r.)
B.C. Npebennnkos (nybnWkauKw B razetax ¢ 1992 r.)
B.C. Npebeunnkos (Nybnukaumwn B razetax c 1983 no 1991 rr.)

B.C. MNpebennkkos (nybnuxauKw B razetax ¢ 1975 no 1982 rr.)

bl Wl Ml Bl Il Ol e

B.C. Mpebexnnkoe (Nybnukauny B razetax no 1974 r.)

10. B.C. NpebeHHHKOB (KHHIMA)

11. B.C. lpefeHHHKoB (MeTOAHYECKHE PEKOMEHASLNH)

12. O Buktope CrenadoBude Mpebeuvrkore (c 2001 r.)

13. O Buktope Crenavoeude pebewunkose (no 2000 r.)

14, B.C. Npebennukoe. Apxue. CocTaeutens Anekcanap PazGoRnvkos

15. B.C. MpefenHuKkos. Apxue. MocyaapcTeeHHbIH apxue Hosocnbupcko#i obnactu

16. B.C. MpebeqHrkoB. ApxmB. CMOMPCKMIA HAYYHO-WCCNEQOBATENLCKMA MHCTHTYT 3EMNSLENMA W XMMH3AUWM CENbCKOND Xo3nicTea Cubupckor
- dhenepansHore HayuHoro ueHTpa arpobunorexHonornia PAH (CHEHKMKM3IWX CRHUA PAH)

17. B.C. lNpebexurkor. Apxue. WcTopuueckinil apxue Omckoi obnactu

18. BaneHTuH Degopoedy JonoTapes (TPyabl, HOMMEHTAPKWK, AONOGNHEHKA)

19. B.@. 3onoTapes. ApxMe. CocTaBuTens KOnua NyHKuHa

20. C.B. INpebennnkor, O.B. MNpebenHuxoea (Nnybnukaumm)

21, KHurn mnnoctpupoeadmsie B.C. MpebeHHnikoBbiM

22. Crenad MeaHoeud MpebeqHUKOR (KHUMM, NATEHTHI, ABTOPCKHE CEMASTENLCTES HA W20BpeTeHMA)
23, bopuc Hukonaeeuy Pogumos (KHMrM, NyGnMkalmK, KOMMeHTapHM)

24, NyBnuKauKMKe 8 QONONHEHHE

25. HeonoanavHume dedomerb

[Ty6nukarnuu ['peGennukoBa. http://ogvsg.narod.ru/library.html

¢ deKT MoJOCTHBIX CTPYKTYP
I'pebernnkoB B.C. O ¢pu3nKko-0MOIOTHIECKIX CBOMCTBaX THE30BHIA muen-onbutnTeneit // Cubupckuii
BECTHUK CEIbCKOXO35MCTBEHHOM HaykH, 1984, Ne 3, cTp. 111—113.
I'pebennnkos B.C. Cekper muenunoro rue3za // Texauka-Momnonexu. 1984. Ne 6. C. 39-41.
I'pe6ennuxoB B.C. Cekpet rae3noBuit onuHokux myen // [TaenoBomctBo. 1984. No 12. C. 28-29.
I'pebernnkoB B.C. JlucTaHIIMOHHOE BOCTIPUSITUE KUBBIMU OpranuzMamu uHpopmanmu // Beecoroznas
Hay4yHO-TexHHuYeckas koHpepeHius «lIpumeHeHre MeTOn0B TEOPUH MHPOPMAIMH JIJISi TOBBIIICHUS



3((PEKTUBHOCTH M KayecTBa CJIOXKHBIX PAAUO3IECKTPOHHBIX CHUCTEM» (TE3HCHI JOKIAIOB) : COOpPHUK.
M., 1984.

I'pebennuxoB B.C., 3omorapeB B. ®. fBnenue B3auMOACHCTBHS MHOTOMOJOCTHBIX CTPYKTYp C
JKUBBIMHM CUCTEMaMH : puoputeTHas crnpaBka Ha oTkpbiTHe Ne 32-OT-11170 ot 03.09.1985 r.
I'pe6ennuxoB B.C., 3omorapeB B. ®@. Teopus moyieBoro M3JIy4eHHs] MHOTOTOJOCTHBIX CTPYKTYp :
TE€3UCHl JOKIana Ha MEXIUCHUINIMHAPDHON HAay4YHO-TEXHUYECKOM IIKoje-ceMuHape Tomckoro
nojautexunueckoro nuctutyra um. C. M. Kuposa 18-24 anpens 1988 r.

I'pebennukos B.C. Henepuonudeckue ObICTpONpoTEKaloNMe ABICHUA B okpyxaromeil cpexe. Y. IIL
Tomck, 1988.

I'pe6ennuxoB B.C. Mnomnanetsine B cotax // Ilpupona u uenosek. 1990. Ne 8. C. 22-27.

1997-I'pebennukoB  B.C. Moii mup. Hoocubupck. Coserckas Cubupp. 1997. 326¢.+
http://marod.ru/disk/17163717001/GrebennikovMoyMir.pdf.html
http://yadi.sk/d/sGYfY{0s6 Y3IN2

Yactb 2. Teopernueckue padoThl 10 H3YYEHUIO COTOBBIX
CTPYKTYP.

B pabortax uCHOMB3yIOTCS pa3NWYHbIE TEPMHUHBI: COTOBBIC CTPYKTYpBI, SYEUCTBIE CTPYKTYPHI,
noJjiocTHbIe CTPYKTYpHL, DIIC-3PeKT MosoCTHRIX CTPYKTYP,




il J

3oao0rapeB Basentun ®@egoposuy (1931-2000), 1.¢p.m.H., [OU, Cankr-IlerepOypr.

[TpoBen TeopeTnueckue uccienoBanus dpPeKTa BO3ACHCTBUS COTOBBIX CTPYKTYD.

[To muenuto Ilpodeccopa 3omoTapeBa, COTIacOBAaHHOE JBIKEHHE JIIEKTPOHOB B TBEPAOM TeEIe
MOPOXK/IAaeT BOJIHBI Marepuu jae bpoiins, a mojoctd TpyOOK WM COT, HAmpuMep, OKa3bIBAIOTCS
pe3oHaTopaMu -MOIIHBIMM HMCTOYHHKAMH CTOSYHUX BOJH MaTrepun Je bBpoiiis, Koropsie
CO3MIAIOTCSI B HANpaBICHWHW OCH TPYOOK WM COT. MarepuanbHas CTPYKTypa, MOCTpOSHHasl W3
PUTMHUYHO DPACIIONIOKEHHBIX IOJIOCTEH B TMPOCTPAHCTBE (COTHI HJIM MYy4YOK TPYyOOK) MHOTOKPATHO
ycunuBaeT 3G dexT. J[muHa cTosiueit BoJHBI BABOE O0JIbIINE pa3Mepa Pe30HAHCHON STYEHKH (ITOJIOCTH).

3os0TapeB B.®. npuBoauT popmyJiy A pacuyeTa MeCTONOJIOKeHUsI MyYHOoCcTell BOJIH e bpoiuis
Ha paccrossHuu D or TpyO4aToii cTpyKTYphl paccuutbiBaercs mo ¢popmyse D = 2L(N+1)2expK,
raie N,K=0,1,2... L - niiuHa okpyxkHOCTH TPYOKHM, N - HOMep rapMOHMKH CTOSIYMX BOJIH 1€
Bpoiins, K — Homep ny4yHocTH.

1985-30onorapes B.®., Illammes b.b. Ctpykrypa m cBoiicTBa cpeabl (U3HYECKOI0 BaKyyMa.
N3eectuss BY308 MB u CCO CCCP, ®uzuka Nel 1985. YabsHoBckuii [lonuTeXHUYECKUN UHCTUTYT.
c.60-65.+ Jlopaborana u nepeusnana B 1991 roxy, xak «®u3nka KBaHTOBAaHHOT'O IMPOCTPAHCTBA -
BpeMeHm». http://ogvsg.narod.ru/struktura i_svojstva_sfv_iv_1985 nl.html

[TokazaHo, 4TO BakyyMHas cpela NpEeACTBAIsET cOOOM CBEPXTEKYUYI0 HECKHMAEMYIO >KUIKOCTH C
MOJIOKUTEIBHBIMI M OTPHUILATEIILHBIMA MAacCOBBIMH IIIOTHOCTSIMHU. OrmpenerneHa CTPYKTypa KBaHTa
MIPOCTPAHCTBA B BUJIE KYNEPOBCKHUX JIEKTPOH-TIO3UTPOHHBIX Tap, ONpeAeIeHa SHEPTHs 3TOH CBSI3H, U,
CIIEZIOBATEILHO, SJHEPTUS POKIACHHUS DIIEMEHTAPHBIX YaCTHII.

PoaumoB b.H. ABToKoneOaTenbpHas KBaHTOBasg MexaHuka, Tomck, TI'Y, 1976

O0001mecTBICHHOE IBUKEHHE JIEKTPOHOB CONPOBOKIAETCS CHCTEMOI CTOSTYMX BOJIH Ae bpoiiias
B NOTEHIMAJIbHOM SIIIMKE, UMEIOIMNX KJIacCCHYeCKHe YacTOThI

fkmaccnyeckne =n h /4 m Lexp2 [1]

1 KBaHTOBBIC YacTOTHI fkBaHTOBBIC = n fkimaccuueckue [2]

TJie N - HaTypaJlbHOE YUCIIOo, L - pa3Mep MOTEHIIMAIBHON MBI, M - 3Q(eKTUBHASL Macca dIEKTpoHa."
3o0J10TapeB MUIIET, YTO JJIMHA CTOSYEH BOJHBI BABOE Ooibiie L — pasmepa MOTCHIMAIBHOW SIMBI.
ITpumep ero pacuera: g n=1 u L= 1 cm vactora f cocraBnser npumepHo 2 I'1i, TO €CTh HAXOAUTCS B
o0JacTy 4acTOT CJIE€AOBAHUS UMITYJIbCOB IIEHTPATbHONW HEPBHON CUCTEMBI.

BoaasipeBa JI.b. Dddext monoctHbIX cTpykTyp. Pusndeckuii acnekt. enbduc. 2012. Ned(72).
http://www.delphis.ru/journal/article/effekt-polostnykh-struktur-fizicheskii-aspekt-2

Cepxos H.B. CoroBas CTpyKTypa Kak OTKpBITasi TEPMOJMHAMUYECKAS CUCTEMA.

XmeabHukK C.U. AKTUBHOE M3Ty4eHUE MTUETUHBIX COT. JlOKIIaabl He3aBUCUMBIX aBTOPOB. 2012, Ne21.
c.113-124. https://forumstatic.ru/files/001a/87/44/24352.pdf

[Toka3spiBaeTCs1, 4TO B OKPECTHOCTHU MTYEIMHBIX COT CYIIECTBYET HEMOHOTOHHOE I'PAaBUTALIMOHHOE TIOJIE.
PaccmarpuBaercss crpykrypa sroro mnons. Ilpeanosaraercsi, 4To 3TO IOJE SBJACTCS IPUYMHOU




crenru@UIeckoro BO3JCHCTBUS MUYEIHWHBIX COT Ha OuoJIorMdeckue OOBeKThl. OmHuCchIBaeTCs
BO3MOYKHBINA MEXaHU3M BO3IEHCTBUS DTOTO OIS HA OMOIOTHYECKUE OOBEKTEI.

ITuenuHbBIe COTHI U TpaBUTAIMOHHOC ITOJIC MMYCIINHBIX COT.

BrnIBOABI.

1-Pe3onaTop. CoTOBbBIE CTPYKTYpPHI SBISIOTCS 0ObEMHBIMU pe30HaTOpaMu. JlTMHA BOJTHBI U3ITyYCHHS,
YCUJIMBAaEMOI'0 PE30HATOPOM, OINpeAessieTcs pa3MepoM (auaMeTpoMm) coT. B 3aBucumoctn ot
JMaMEeTpa COT, COTOBBIE CTPYKTYPHI PKa3bIBAIOT Pa3IMYHOE BO3ACHCTBHE HA OOBEKTHI.

2-I/I3J1yqeﬂne. CoToBbIC CTPYKTYPBI CO3aI0T HAIIPABJICHHOC N3JTYUCHUEC BAOJIb OCH OPUCHTAIIUHN COT.

3-IlyuynocTtu. JlmarpaMma HaImpaBJICHHOCTH MPEACTABISET COOOM CTOSUYIO BOJIHY, C ITYYHOCTSMHU
BJIOJIb OCH HU3JTyUEHHUSI.

4-Crosiuasi BosiHa Ae bpoias. [IpuunHOi BO3HMKHOBEHHUS CTOSYMX BOJH SIBJISIFOTCS BOJIHBI [I€
Bpoiins, Bo3HUKAMOIIME TpPHU KOJUIGKTMBHOM (KOT€PEHTHOM, CIHH OPUEHTHUPOBAHHOM) IBUKCHHUH
CBOOOJTHBIX JIEKTPOHOB B PE30HATOPE, BHI3BAHHBIX BHEITHUM HEAJICKTPOMArHUTHBIM BO3/ICHCTBHEM.

Jlureparypa.
1. KonroBoit H.A. Kuura 5. Yacts 2-03. I'pebennukos B.C., 3omorapes B.D.

2. KonroBoit H.A. Kuura 5. Hacts 2-02. [TaccuBHBIE TeHEPATOPHI U3ITYYECHUM.
['maBa 2. I'eHepaTopbl HA OCHOBE COTOBBIX CTPYKTYP.




