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Cratbeu LXII MexaynapoaHoit HayuyHo#i KoH(pepeHInn « TeXHOKOHTpeccy

I'naspipun UBan EBrenneBuy
Glazyrin Ivan Evgenievich
Crynent OxH0-Poccuiickoro rocygapcTBEHHOTO MOJIUTEXHUYECKOTO YHUBEepcuTeTa uMeHn M.
[TnaroBa, GakynbTeT HHPOPMAIIMOHHBIX TEXHOJIOTHIA U YIIPABICHHS

VK 004.94:631.1

MNPOEKTUPOBAHUE HH®OPMAIIMOHHON CUCTEMBI YIIPABJIEHUS ITUIE®PABPUKH
ITO BBIPAIIIMBAHHMIO ITTULBI

DESIGN OF THE INFORMATION SYSTEM FOR THE MANAGEMENT OF A POULTRY
FACTORY FOR GROWING POULTRY

AHHOTanusi: B pabore Ha ocHOBe wucnoib3oBaHus Mozaenu IDEF0O BbmmogHeH mnpoexT
MHPOPMALIMOHHOM cHCTeMBbl mNTULEdEpPMBl MO MPOU3BOJACTBY Msca IbIUIAT-OpoitiepoB. B xone
MPEANPOCKTHOI'O aHAJIM3a YCTAHOBJICHBI ITPOLCCCHI, IPOTCKAIOMIUE B XO0AC ACATCIbHOCTH HTI/IHG(l)epMI)I. Ha
ATOW OCHOBE pa3paboTaHa MOJIETh IaHHBIX.

Abstract: in the work, based on the use of the IDEFO model, a project of an information system for a
poultry farm for the production of meat of broiler chickens has been completed. In the course of the pre-
design analysis, the processes occurring in the course of the activity of the poultry farm were established. On
this basis, a data model has been developed.

KiawueBble ciaoBa: wHpOpMalMOHHAs cucTeMa ynpasieHus, Mmonenb |IDEFO, xoHTekcTHas
auarpamma, [uarpaMmma JeKOMITO3UIInH, nTulieadpuka.

Keywords: management information system, model IDEFO, context diagram, decomposition
diagram, poultry farm.

BBenenune

C nepexo/loM OT UHAYCTPUAIBLHOTO 00IIecTBa K MH(OPMaLlMOHHOMY, HH(pOpMaIUs MpeBpaTHiach B
OoIMH W3 Hauboyiee BaXXHBIX pecypcoB, a wuHpopmammonusie cucreMbl (MC) cranu HE0OXOTUMBIM
MHCTPYMEHTOM NMPAKTUYECKU BO BceX cdepax nesTeNbHOCTH. BHeapeHrne nHPOpMaIIMOHHBIX TEXHOJIOTUH B
CEJIbCKOM XO3SHCTBE MO3BOJIIET OCYIICCTBIATH OBICTphIE W OOOCHOBAaHHBIC YIPABICHYCCKUE PEIICHUS,
CIOCOOCTBYS yIIyqIIeHHIO 3((HEKTUBHOCTH ITPOU3BOICTBA M KOHKYPEHTOCIIOCOOHOCTH.

[Ipoektupyemass MC mnpegnasHadyeHa jisi aBTOMATU3AllMM  IPOIECCOB, IMMPOTEKAIOIIUX Ha
nTuledepMe mo Mpou3BOJCTBY Msica IBIUIAT-OpoiiepoB. B KoHTekcTe mpeaIMeTHOM 00J1acTi OCHOBHBIMU
3amadamu coznanus MC sBusitotes:

— YBEJIMUCHHE NMPUOBLIN 32 CUET KOHTPOJIS OCHOBHBIX MTOKa3aTenei 3pheKTUBHOCTH Ha TULIePepMme;

— TMOBBIIICHHUE MOOMIBHOCTH COTPYIHHKOB IyTeM BHeapeHus: Web-npuioxeHus, KOTOpoe A0CTYITHO
CO BCEX COBPEMEHHBIX YCTPOICTB;

— yBenudeHne 3(pPeKTUBHOCTH MPHUHATHS PEUICHUI 3a c4eT oOecriedeHus 06e30yMakHOTO oOMeHa
nHpopManuei;

— TIOBBINICHHE KadyecTBa palOTHl TEpCOHANa IyTeM aBTOMATH3allMd YYETHBIX TPOIECCOB,
MPOTEKAIOIIUX B X0J1e MPO(heCcCHOHANBHOM e TeIbHOCTH.

MeToauka NPpOeKTHPOBAHUSA

B nannom cnydae ucnons3oBaHa Mojenb IDEF(Q. Ona pekomeHayeTcs i Ha4aJIbHBIX CTaaMi
MPOSKTUPOBAHUS CIIOKHBIX MUCKYCCTBEHHBIX CHCTEM YIPAaBJICHHS, MPOU3BOJCTBA, OM3HECA, BKIIFOUYAOIIUX
nronei, obopymoBanue, mporpaMmHoe obecneuenue [1, 179; 5, 55]. Moaens B IDEFO mpencrasiena
COBOKYITHOCTBIO MUEPAPXHUCSCKU YIOPSAOUYCHHBIX M JIOTHYECKH CBSI3aHHBIX nuarpamm. Kaxkmas aumarpamma
pacrmojiaraercsi Ha OTAENBHOM JIUCTE U COCTOMT M3 MOTOKOB M pabor. IloToku mpeactaBnsor coOoi
OTIpeJieIeHHbIe OOBEKThI, KOTOPhIE B3aWMOJICHCTBYIO C CHUCTEMOH oOmpeaeleHHbIM oOpa3oM. PaboTbl
MPEJICTaBISAIOT COOOW oOmepanuyd HaJl JaHHBIMU TOTOKaMH, B XOJ€ KOTOPBIX BXOJHBIE TOTOKH O]
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JNEHCTBHEM MEXaHH3MOB C YYE€TOM DPEKOMEHIAlMi TMOTOKOB YIPABICHHS MPEeOOpa3yloTCs B BBIXOIHBIC
MTOTOKH.

[IpoexktupoBanne MC BbIoNIHEHO B COOTBETCTBUU C [5, 24; 6, 1; 7, 7], ¢ uCHOJb30BaHUEM
pErJIaMEHTUPYIOIMX U HOPMATUBHO-METOJUYECKUX JIOKYMEHTOB mTuueBonactsa [2, 1; 3, 1; 4, 1 u ap.] B
pamkax OakamaBpHaTCKOW PabOTEHI.

Pa3paborka aBTOMATH3MPOBAHH O HH(POPMAITMOHHOI CHCTEMBI

B cootBercTBuM ¢ [5, 24; 6, 7; 7, 6] BbIICICHBI CIACAYIONIUE THATPAMMBI:

- KOHTeKcTHas nuarpamMmMa AQ (B KaxJ0H MOJEIM MOXET OBITh TOJBKO OJIHA KOHTEKCTHAs
uarpaMmma);

- IuarpaMMbl JEKOMIO3UIMH (JJOUYEpPHHUE TUarpaMMbl), B TOM 4YHCIE AMarpamma MepBOro YpPOBHS
nexomno3uuu AQ, pacKpbIBaroIas KOHTEKCTHYIO.

KonTekcTHas nuarpamMma Ou3Hec-mipoliecca «YmIpaBlieHHue NTuiieepMoil» OMUCHIBAET €ro OOIIyIo
(GYHKIMOHAIBHYIO CTPYKTYPY, T/I€ UCTIOIBb30BaHBI CIICAYIONINE TIOTOKH JaHHBIX (puc. 1):

- mapThs MOJIOJHSKA - JAaHHBI BXOJHON IOTOK MPEACTaBIseT COOOW MOCTYNHBIIYIO MAapTHUIO
MOJIOJTHAKA, TIPETHAa3HAYCHHOTO JIJISl BHIPAIIIMBAHMS;

- KopMoBas 0a3a - JaHHBIX BXOJHOM MOTOK MPEACTaBIsAET cOOOM 3amachkl KOPMOB /I MTUILIEBOACTBA
Y UCTOYHUKU MX MOJTYUYEHHUs, KOTOPBIMHU PACIoJiaraeT X03sIiCTBO;

- METOJAMKA BBIPAlMBAHMUA - JAHHBIA TMOTOK YIpPaBIEHHUS TMPEACTaBIsET COO0OM HaydHO-
000CHOBaHHYIO METOJIMKY 10 BBIPAIIIMBAHUIO IITHIIBI, ICTIOJIB3yEMYIO Ha MPEANPUSITHH;

- aKTyaJIbHbIE PETJaMEHTHPYIOIIUE NOKYMEHTHI oTpaciau [2, 1; 3, 1; 4, 1 u ap.] - maHHBII NOTOK
yIpaBieHUs NpeCTaBisieT co00i TpeOOBaHUs K IPOU3BOJICTBY;

- o0opynoBaHHe TPEANPUATHS - JIAHHBI MEXaHW3M TPEJCTaBIsAeT COOO0Hl COBOKYIHOCTH
000pynoBaHuUs NPEANPUITHS, YYACTBYIOIIETO B IPOLIECCE YIIPaBICHHUS;

- QHAIMUTUKH - TAHHBII MEXaHU3M TPEICTaBIsAET COOON aHAIUTUKOB TIPS PHUSITHS,

- COTPYOHUKH TPEANPHUITHS - JTAaHHBIH MEXaHU3M MPEACTABISIET COO0OM COTPYIHUKA, KOTOPBIN
y4acTBYeT B pabOTE OCHOBHBIX MOACUCTEM;

- TOTOBAsI MAPTUS - JAHHBIN BBIXOJHOW MOTOK MPEJCTABISAET COOON MApTHIO BHIPAIICHHOW MTHIIBI,
TOTOBYIO K MPOJAXKE.

Metoauka PernameHTHbIe
BblpaLLMBaHus [ OKYMEHTbI
MapTtus #
MOnoAHsKa YnpaeneHue [oToBas
Kopmosas nTuuedepmont naptvs
_)
6asa A0

1 |

CotpyaHukn  QOGopyaoBaHume  AHaMUTUKA
nTuuedepmbl  nTuuedepmsl

Puc. 1. KontekctHas ruarpamma AesTelbHOCTH «YTIpaBIeHUE TUIIEPEepMOii»

[Tocne omucaHusi cUCTEMBI B LIEJIOM MpOBEAEHA (PYHKIMOHAJIbHAS JEKOMIIO3UIMS Ha JMarpaMMbl
JEKOMITO3UIMU (JI0UYepHHE), KOTOPbIE OMHMCHIBAIOT KaKABbIH (parMeHT M B3aHMMOJAEWUCTBUE (PparMeHTOB.
[locne nekoMMO3UIMM KOHTEKCTHOW JHMarpaMMbl BBINOJHEHA (DYHKIMOHAJIbHAS NEKOMIIO3UIUS Ka)KIOTro
6moka nuarpamMmbel AQ Ha Oosnee Menkue (parMeHTHl M Tak Jajnee, 0 JOCTH)KEHUS HYKHOTO YpPOBHS
MOAPOOHOCTH OMTUCAHUS.

B xoze nekoMNoO3MIMM KOHTEKCTHOW JUarpaMMbl IOJIyd4eHbl OCHOBHbIE (YHKIMM U paboTBhI,
BbINOJHsIEMBble nTULeepMoil. Ha 1eKoMIO3UIMN KOHTEKCTHON TUarpaMMbl AESTEIbHOCTU NPEACTABIICHBI
CJeyoIIre TOTOKH (puc. 2):

- TIOCTaBJIEHHBIH KOPM - JIaHHBIM BBIXOJAHOM IOTOK MpPEJCTaBIsET COOOM NPUHATHIM, HO HE
0JIOOPEHHBIN AJIS1 MUTAHUS KOPM;

- 0JJ0OpEHHBIN KOPM - JaHHBIN BBIXOAHOW MOTOK MPEICTABISIET cOOOW KOpM, MPOIIEIIIHI IPOBEPKY
KauyecTBa.

B xozne BhIMoHEHUs1 JEKOMMO3ULIMU Tpouecca «Pa3BeaeHune NTUibDy ObUIM BBISIBICHBI PaOOTHI U
MOTOKH, YyYacTBYIOLIME B JaHHOM mporiecce (puc. 3).
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B xoxe BbmonHEeHHWs AeKoMmo3umuu Tporecca «lIpuemM MOCTaBKM MONOABIX MBIUIAT» OBLIH
BBISIBJICHBI pa0OTHI U MOTOKH, YYACTBYIOIIHNE B JAHHOM Ipouecce (puc. 4).

PernameHTHblE MeTtoguka
LOKYMEHTbI BblpalLLMBaHus
MapTtus
. op 5 N »| PasseaeHve [oToBas
MOTIOREE nTULbI naptus
A0
Yy
OpobpeHHbIN
¢ * KOPpM
I
Mpuem 3 OueHka
Kopmosasa | nocragku | MocTaenenHbin | kavecrea
basa KOPMOB KOpM KOPMOB
A1 A2
A ] A
/T\ M\
I M
CoTpyaHVKM ObopyaoBaHne  AnanuTuku
nTuyedepmbl nTuuedepmbl

Puc. 2. Jlekomno3uiiys KOHTEKCTHOM UarpaMMsl JesITEIbHOCTH

PernameHTHbIE Metoguka
L OKYMEHTbI BblpalLlMBaHus
/T
\
Mpumem
Maptus napTuu [NpuHaTas
MOSOfHSKa MOIOfHsIKa cras
A01
OpobpeHHbIn BbipawwmsaHue | BblpalleHnHas
KopMm cTam cras
A02
A A
3abon r
BblpaLleHHON orosan
cTau naptus
A03
l _A
CoTpyAHuKM OGopyaoBaHue  ApanuTukm
nrTuyedepmbl nTuyedepmbl

Puc. 3. JluarpamMmma JeKOMIO3HUIMU TTPOLeAYyphl «Pa3BeaeHre NTUIbDy
PernameHTHblE AOKYMEHTbI
|

MapTus Mogeder [MopcunTaHHas
P Konun4yecrtea A
MONOAHsIKa ocobeti cTas
A11
A A
BsBewwwBanve | B3BelleHHas
cTaun cTada
A
A12
T 3aceneHue MpuHsTas
T cran — > cras
B 6pyaep
A13
A
M
CoTpyaHukm Ob6opyaoBaHue
nTuyedepmbl nTuyedepmbl

Puc. 4. I[I/IarpaMMa ACKOMITIO3UIIUU MTPOUCAYPhL «Hpr:M IIOCTaBKH MOJIOABIX LBITIIIAT
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B xoze BeIMOTHEHMs JEKOMIO3UIMH Tporiecca «BrIpamuBanue cran» ObUIH BBISBICHBI paOOTHI U
MOTOKHU, yYacTBYIOIIKE B JAaHHOM Ipolecce (puc. 5).

PernameHTHbIe MeTtoauka
LOKYMEHTBI BblpaLyvBaHuns
9 A\ A Crtas c HegocTatoyHbiM 4K K
L ¥ BECOM
Maptus Kopmesxka
MOnNoAHSAKa cTaum Cras
OpnobpeHHbIn
AOOPEHHE A21
KOpM y f—s
BaselwmBarue |HaHHbie
cTau B3BELUNBaHUS
Y A
A22
7y
n ) B3BselueHHas Mposepka
cras cTam BelpaieHHas
—> A23 ctasa
A
;- )
CotpyaHuKu O6opyaosaHue
nTuyedepmb nTuLedepmbI AHanNTKI

Puc. 5. lnarpamMmma 1eKOMIIO3UIIUK MPOLEYpbl «BbipaluBanue cram

Takum 00pa3oM, MPOBEIECHO MOJAEIMPOBAHHE MOTOKOB paboT. Ha ocHOBe MOCTpOEHBIX AMarpamMm
OIPCACIICHbBI OCHOBHBLIC CYHIHOCTHU, YYAaCTBYIOIIUC B pa60Te CUCTCMBbI, @ TAKKC CBA3U MCKIAY HHUMU. B
pe3ysbpTaTe aHannu3a ObUTH BBISBIICHBI CIEAYIOIINE CYIIHOCTH:

- OpyzAepsI - TOMUK IS LBITLIAT;

- ICTIOJIb30BaHNE XMMHKATOB - 3aIMCH 00 MCIIOIb30BaHNH XUMHKATOB;

- XMMHUKATEHI - CIIPABOYHUK XUMHUKATOB,

- )KypHaJ1 yoosl - )KypHaJ, COAEpKaIluii 3aricu 00 yooe IbIIIIAT;

- )KypHaJ 0TOpPaKOBKH - KypHaJl, COAEPIKAIINNA 3aITUCH OTOPAKOBAHHBIX IBITLIAT;

- INATHO3BI - CIIPABOYHHK TUAarHO30B;

- JOJDKHOCTH COTPYIHHUKOB - CIIPABOYHHK JIOJKHOCTEH COTPYIHHUKOB;

- COTPYIHHKH - COTPYIHUKH NTHLEPEPMBI;

- OKpY’Karolias cpesia - KypHaJl ¢ 3aIUCSIMUA COCTOSIHUSL MUKPOKJIMMaTa Ha nTunedepme;

- IOCTaBKM KOMOHMKOpPMa - )KypHaJl IOCTaBOK KOPMOB;

- IIOCTaBIINKHU KOM6I/IKOpMa - CIIpaBOYHHUK ITOCTAaBIIMKOB KOPMOB;

- TUITBI KOMOMKOpPMA - CIIPABOYHUK TUIIOB KOPMOB;

- )KypHaJ KOPMJICHHS - )KypHAJI C 3aIHCIMHU;

- KOpMa - CITMCOK KOPMOB, UCTIONIB3YEMBIX Ha NTUIE(EpMe;

- CTau - OTHULbLI OAUHOKOT'O IMTPOUCXOKACHUA (FCHOTI/IHa), BO3pacTa, BbIpallluBaCMbIC BMECTC,

- TIOAICTUJIKY - CTIMCOK MOJICTUIIOK, UCTIOJIB3YEMBIX B Opyzaepax;

- MCAUKAMCHTEI - CIIPABOYHUK MCAUKAMCHTOB IJIS JICUCHUA 3a00JIEBIINX OCO6€I\/JI;

- )KypHaJ najieka - )KypHaJl ¢ 3allUCsIMHU MajieXkai B CTasXx;

- CUMIITOMEI - CIIPaAaBOYHUK CUMIITOMOB;

- JIeYEHHE - PEKOMEH/IallUH JICUCHUS;

- 3aITMCH BeTepruHapa (TTIOCMEPTHO) - 3aITUCH BETEepUHApa O MPUIMHAX CMEPTH B CTasX;

- 3aIlUCH BeTEpUHApa - 3alIUCU BETEPHHApA O CIydasix 3a00sieBaHus;

- BETEepUHAPHI - TAHHBIE O BETEPUHAPAX, paOdOTAIOIKX Ha MITUIIEPEepME;

- KHUTa IOCETUTENeH - )KypHall moceTurenel nTuiedepmsi;

- TCCTUPOBAHUC BOABI - )KYPHAJI C 3allUCAMHA TCCTUPOBAHHA BOJLI HA HTI/IIIC(bepMe;

- IOr0/1a - CIIPaBOYHMK MTOT0/IbI;

- )KypHaJI B3BELIMBAHUSI - KypHAJI C 3aMUcsIMU Habopa Beca MTULl.

Ha ocHoBe mony4eHHbIX, Ha MPEIBIIYIIEM dTare CYIIHOCTEe!, X aTpUOYTOB, a TAKXKe KPaTHOCTEH UX
cBs3eil cpopmupoBana noruueckas moxaens MC, mpencraBnennas ER-muarpammoii obnactu. B xoxe
npeoOpa3oBaHusl JaHHBIX, OTHOILEHUS DPEJSIMOHHON 0a3bl JAaHHBIX ObUIM MpHBEIEHBI K 4 HOpPMaJbHOMN
(bopMe, B 4aCTHOCTH, ObLIH JIUKBUAUPOBAHBI CBA3H THIIA «MHOTMC-KO-MHOT'UM)). I[J'I?I onucanus o0OBLEKTOB
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OIIpEeJIeJICHBI THITBI UX aTPUOYTOB.
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VIIK 694.1
TEXHOJIOTMYECKUE OCOBEHHOCTHU CTPOUTEJIBCTBA 3/IAHWI 13 MUHUBPYCA

TECHNOLOGICAL FEATURES OF CONSTRUCTION OF BUILDINGS FROM MINIBRUS

AHHOTANUA: POBOJAMUTCS aHAIM3 TEXHOJOTUU CTPOMTENILCTBA 3/IaHUN U3 MUHUOpyca. [IpuBonsrcs
OCHOBHBIC JOCTOHMHCTBA N TCXHOJIOTHUYCCKUEC 0COOEHHOCTH CTPOUTCIILCTBA.

Abstract: the analysis of the construction technology of buildings from minibar is carried out. The
main advantages and technological features of construction are given.

KuioueBble c1oBa: MUHHOPYC, CTPOMTEIIBCTBO, 3/IaHKE, IOCTOMHCTBA, TEXHOJIOTHSI.

Keywords: minibar, construction, building, advantages, technology.

Ha nmaHHBIIT MOMEHT CyIIeCTBYeT OOJIbIIOE Pa3HOOOpa3He CTPOUTEIHHBIX MaTepUaIoB U TEXHOJIOTUI
BO3BeAeHUS 3Mannii. OJTHUM U3 OTHOCUTEIHHO HOBBIX CTPOUTEIIBHBIX MAaTEPHAIIOB SIBIISICTCSI MUHUOPYC.

Munubpyc — 3TO muiIoMaTepual, KOTOPBIM MpeAcTaBiseT co0OW MOABEPraBIIyIOCS CTPOTAHUIO
nocKy pasmepoM 45x145 mm. I'panu o0opynoBaHbI MIMMAMU U Ma3aMu, OJarogaps KOTOPHIM JAETaIH JIETKO
MPUCOSAUHSIOTCS APYr K ApYry, (QopMupys MNpOYHbIE CTEHBI KUIUIIA. [ JaBHbIE TEXHOJOTHYECKHUE
MaHMITYJISIIIUU HAJ CHIPEM M 3arOTOBKAMU BBITMOJIHSIOTCS Ha 3aBOJE M3TOTOBUTENS, @ HA CTPOUTEIIBHYIO
TUIOMIA/IKy TPAHCIIOPTUPYETCS TOTHOCTHIO TOTOBBIM KOMIUIEKT. bmaromapsi atomy Opuraae ocTtaHercs
TOJIBKO COOMPATh KOHCTPYKITUIO TOYHO IO MPUJIATAIOMIEHCs MHCTPYKITHH.

Ha mepBom »sTame W3roToBieHHs MUHHUOpyca TPOUCXOAWT BHIOOP MAaKCUMAIIBHO KaueCTBEHHBIX
OpeBeH W3 COCHOBOM, KEJAPOBOM W JPyroil XBOWHOW MOponbl ApeBecHHbl. OHU HE JOJDKHBI 00J1a/aTh
MPOTHUBIIUMHU YYaCTKaMH, XOJIaMH >KYKOB, TPEIIMHAMHU, CYUYbSIMH U OCTANbHBIMU AedekraMu. OToOpaHHbIE
3aTOTOBKH TPAHCTIOPTUPYIOTCS B CYIIWJIbHBIE KaMEePhl BAKYYMHOTO THIIA, YTOOBI M30aBUTHCS OT JIMIITHETO
KonuyecTBa kuakocTeil. llocnme mpouenypbsl OHM TOJMYYarOT YJAYYIIEHHYIO 3CTETHKY, YHOPOUYHEHHYIO
CTPYKTYPY M TIPOJIJIEHHBIN CPOK ToAHOCTH. ONTHMAIbHO BBICYIICHHBIE OpeBHA OCBOOOKIAIOTCS OT KOPHI,
MOCIIE YeTO KATMOPYIOTCS M pa3JessIFOTCs Ha JJOCKH OMPEIEICHHBIX Pa3MEPOB.

HuskokauecTBeHHbIE M3NIENHUsS TOMYYalOT CTaTyc OpakoBaHHBIX. Jlamee WHCTPYMEHTHI MPOOJIBHO-
(bpe3epHOM CTaHKa MPUAAIOT OpYCy TUMUYHBINA MPOQUIb, KOTOPBIA 00pa3yeTcs HATUYUeM HAIpPaBIISIOMINX
IUIOB W Ta3oB. Takas ¢gopMa paspemaeT MPOYHO M IUIOTHO 3a(UKCHPOBATH JETald MEXAY COOOU, HE
MOJIB3YSICh  JIONMOJMHUTEIbHBIMA ~ KPENMEeXKHBIMU ~ m3ienusiMd. Ha mocnenmneM ortame  oOpaOoTaHHBIE
MAJIOMAaTEPHAIBI POXOAT MPOLEAYPY AOCYIIKH, YTOOBI BIAXXHOCTh CHH3WJIACh J0 12-16, mocie yero
HAMPABIIAIOTCS HA (HOPMUPOBAHUE KOMIUIEKTOB.

[upokoe pacnpocTpaHeHHE MaTepHall MOTYIHII O1arogapsi:

OueprospdexktuBHOCTH — OO0BEM MPOMANAIONMIEr0 W3 JOMa Telja MHUHUMHU3HPYETCS TUIOTHBIM
MIPUJIETAHUEM JTIOCOK APYT K JAPYTy.
OKOHOMHYHOCTH — BO3BEACHUE KOHCTPYKIMH COIMPOBOXKIAETCS TMPUMEHEHHEM KOJIMYECTBA

MaTepuana, KOTOpoe YMEHBIICHO U YACIIEBICHO OTHOCUTENIBHO KIIaCCUYECKOro Opyca.

YHHUBEpCAIILHOCTH — U3 MaTepHalla pa3peraeTcsi BO3BOAUTh KOTTEKU, OeceaKH, OyIKu AJisi co0ak,
KJIIYMOBI U TIPAaKTUYECKH JIFOOBIE APYTHE OOBEKTHI.

KadecTBy — KOppeKkTHasi MPOCYIKa CHIPhEe M BBICOYANIIIASI TOYHOCTh 00pabOTKU MPHIAIOT CTEHAM
MaKCHMaJIbHO MPaBUJIbHYIO T€OMETPHUIO, & TAKXKe YCaAKy 2—3 IpOIEHTA.

DKOJIOTMYHOCTH — HM3TOTOBJICHUE MHUHUOpYCa COMPOBOXKAAETCS OTCYTCTBHEM KJIEEBOM cMecH OO
CWJIMKOHA, YTO HaJENseT CTeHbI (DYHKIMEH «IbIXaHUA», KOTOpas MOJACPKUBAET XOPOIIUN MUKPOKIMMAT B
KOMHATax.

[fomumo »TOrO, I BO3BEACHHUA 3JaHUW 1O JAHHOM TEXHOJOTMHM HE  TpedyeTcs
CIEIHATM3UPOBAHHOE TOABEMHOE M TpaHCIOpTUpYIoiiee obopymoBanue [1]. A Takke Mog00HBIC 3MaHUSA
00Ja/1al0T BeCcbMa HEIJIOXOW adpOJMHAMHMKON H3-3a MAJOATaAKHOCTH U MHOTOOOPa3UI0 BO3ZMOXKHBIX (hopm,
YTO MMO3BOJIAET UX CTPOUTH B MECTAaX C CHIIbHBIMHU BeTpamu [2; 3].
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Bce cTeHbl, meperopoiku, CTpomuia, (POHTOHBI M OCTaJbHBIE 3JIEMEHTHI CaJOBOTO J0Ma W3
MUHHMOpyca CO34aHbl O THUIOBOMY IpoekTy. CTpoutenbHble pabOThl HAuyMHAKOTCSA C OOYCTpPOHCTBa
CBaifHOTO, MOHOJUTHOTO JIOO cronduaToro ¢pynaamenta [4; 5]. CBepXy OCHOBBI (UKCUPYETCs 0OBsI30UHAs
pama, K KOTOpOH caMope3aMH KpEIUTCs CTapTOBas LIEPEHIa LIMMyHTOBAaHHOIO MUHHOpyca. UTOOBI MOXKHO
OBUIO COCTUHMTH JOCKH Ha yrilaXx, Ha Kpasx JellaeTcs NPSMOYroJbHBIA BbIpe3 «B mepepyd». Korma
IPOMCXOIUT COOPYKEHHE CTE€H, KOPOOKM OKOH M JIBepel OCHAIaloTcsi OpycKkaMu, KOTOpbIE
NPUKPYUYUBAIOTCS CaMOpe3aMH Yepe3 OOHATNUKY.

@OpOHTOHBI MUHHOPYCOBOI'O JKMJIMIA M3TOTOBISIOTCS HA MPEANPUATUH B IIEJIOCTHOM BHJIE, MOCIE
4ero NPUBO3ATCA HA IUIOIIAJKYy M HACaXMBAIOTCA Ha TOpLEBble cTeHbl. CBEpXy HMX BBICTABISAIOTCS
CTpONWIbHbIE OalkHh, IO KOTOphIM HaOuBaeTcss OOpPELIETOUHBIH KapKac /sl YKIaJAKH OHJAYJIUHa,
MeTaJUTouepenHuIibl, mudepa mpu 00yCTpocTBE KPOBIH. X035€Ba MUHHOPYCOBBIX KHJIHIL MOJIOXKHUTEIHHO
OT3BIBAIOTCS O TEXHUYECKUX U DKCIUIYaTAllMOHHBIX CBOMCTBAX 3TOM KOHCTPYKUMH. Tak, sKCIUTyaTUpyeMblIi
OOBEKT HE IMOJBEpraeTcs ycaake, pPacTPEeCKUBAaHUIO M KopoOieHuio. Ho Tonpko HEMHOTHE IHOIH,
COOCTBEHHOPYYHO COOPY/UB JIOM U3 pacCMaTpUBAEMOI'0 MaTepHaa, KajleroT O IPUHATOM PEILCHHH.

BeseiBaercss 310 TeM, uTOo 0€3 JOCTATOYHOTO KOJMYECTBA 3HAHMHA COOpKa CTEH CBOMMH pPYKaMH
JUIATCS JIOJIbLLIE, YE€M BBIUMCIWI 3aCTPOMIIMK IPU COCTABJICHHUU IIPOEKTHOM JOKyMmMeHTauuu. Ecnm
MCTIOJIB3yEeMBIH TMIIOMATEpHal JIEXKal BO BIAKHOM IPOCTPAHCTBE U ycIend 1e(hOpMUPOBATHCS HAKOTUIICHHON
KHMJKOCTbIO, MIPU YCTAHOBKE €ro OyJeT CIOKHO HacakuBaTb Ha HIMIBL. JlONOJHHUTEIbHBIE TPYAHOCTH
MOSIBSITCSL Y HAUMHAIOLIUX MAacTEPOB U IpU 00YCTpOIiCTBE PPOHTOHOB.

Takum o0pa3oMm, MUHHOPYC SIBISIETCS TOBOJIBHO MEPCHEKTUBHBIM MAaTepUAIOM AJISI MAJIOATAXKHOTO
CTPOUTENHCTBA Oarogaps O0IBIIOMY KOJIMYECTBY JTOCTOUHCTB.
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VJIK 699.83
OCOBEHHOCTH KOHCEPBALIMY CTPOUTEJIBCTBA B 3UMHMIA IEPHO/]

FEATURES OF CONSERVATION OF CONSTRUCTION IN THE WINTER PERIOD

AHHOTAUMAA: B padoTe aHAIM3HPYIOTCS OCOOCHHOCTH CTPOUTENBCTBA 3MAHUN B 3UMHHHA TEPUOJ
BPEMCHHU IIPpU MOHWKCHHBIX TEMIICpATypaxX U IIPHU MOKPBIX aTMOC(I)epHLIX ocaJkKax.

Abstract: the paper analyzes the features of the construction of buildings in the winter period of time
at low temperatures and with wet precipitation.

KiroueBble ¢cj10Ba: CTPOUTEIBCTBO, 3UMHHUI IIEPHO/I, KOHCEPBAIHs CTPOUTEIBCTBA, TCXHOJIOTHH.

Keywords: construction, winter period, construction conservation, technologies.

HecMmoTpss Ha TO, YTO COBpPEMEHHBIE TEXHOJIOTUM CTPOMTENBCTBA 3[aHHUs M CTpoHMaTepHalbl
TEOPETHUYECKH MO3BOJISIIOT OCYIIECTBISITH CTPOUTENFHBIE pa0OTHI Jake 3UMOM, Ha MPAKTHKE BO3MOKHOCTh
NPOBEJCHUS TaKMX paboT orpaHmuuBaroT atMochepHsie ycnoBus [1;2;3]. IHTeHCUBHBIE OCaaKku B BHIEC
TOXIS W CHEra, a TakKe CWJIBHBIH BETEp M CIIMIIKOM HH3Kas TEMIIEpaTypa HETaTUBHO BIHAIOT Ha
CTPOUTEJIbHBIN TPOLIECC B LIETIOM.

[TosTOMy OCEHBIO PEKOMEHAYETCS 3aBEepIIUTh BcE pPAaOOTHI HA OMpPEICIICHHOM JTame, YTOOBI
HeONarompusiTHas 3MMHSS TIOrOJa HE MOIJIa HaBPEAMTh pe3yJbTaTaM YK€ BBINOJHEHHBIX pPadoT.
OrpaHn4eHHEM MOXXHO CYHTaTh HYJEBYIO TEMIIEpaTypy, NMPHU KOTOPOW TPEKPAIIAIOTCS CTPOHUTEIbHEIC
paboThl U 3anuBaHKe (YHIAMEHTOB.

YacTo He ymaeTcsi 3aBEepIIUTh 3eMJISTHBIE paOOTHI 10 PUX0/1a 3UMBL. B TakoM cirydae 1ienecoo0pa3Ho
OTJIOKUTh MX J0 HACTYIJICHHS BeCHbl. He cTOMT Tax)ke BBINOJNHATH M HEMOCPEICTBEHHO CAMUX PACKOIIOK,
MOCKOJIBKY BECHOW BCE PAaBHO NPHUICTCS YCTPAHATH IMOBPEXKICHUS TPYHTA W HCIPABISATH UX CIAOBIM
0eTOHOM.

B cnydyae, korja pacKONKH YK€ CHETaHbI, CIEAyeT 3allUTHTh WX CJOSIMH IMEHOIUTACTa WIIH
COJIOMEHHBIMHM MaTaMH, YJIOKEHHBIMH Ha JHO TpaHIed. 3anuTble GyHIaMEHThI TPEOYIOT OOJIBIIET0 yXo/a.
[lpexme Bcero HajAo WMETh B BHIY, YTO 3WMOW TMOSBISETCS TaK Ha3blBaeMas ycajJKa TI0YBHI,
NPEJCTABIAIONIAs COOO SBICHUE 3aMeP3aHHsI BOJBI B IPYHTE C €r0 MOJHIATHEM.

3anmuBas (yHAAMEHT cJexyeT IOMHHTh OO0 WCIOJIB30BAaHUM MOPO3OCTOHKHX MAaTEepHaNIOB.
Hcnionb30BaHNE TAKOTO THIIA MAaTEPUATIOB CYIIECTBEHHO MOBBIMIACT YCTOWYMBOCTh (DYHIAMEHTOB, KOTOpPbIC
B HallleM KJIMMaTe BCeT/ia ITOJIBEP)KeHBI KOHTAKTY C BIIAroi u 3amep3anueM [4;5].

Taxoke, B 3aBUCUMOCTH OT TOT'0, 3aIlJITAHUPOBAH JIM B JIOME IIOKOJIHBIA 3TaX, (YHIAMEHT CIEAyeT
COOTBETCTBYIOIIMM 00pa3oM 3amuTUTh. HakpeiTne ¢yHAaMeHTa MEHOIUIaCTOM C  IOCIEIYIOIUM
3achIlIaHUEM HEOOJNIBIIMM CIIOEM TPYHTa SBISETCS OO0S3aTeNIbHBIM JUIs JjoMa ¢ moaBajioM. [Ipu 3Tom B
3MaHMAX 0e3 MoBaIoB (YHIAMEHTHI IPOCTO MOACKHINAIOTCS 3eMJICH 710 YPOBHS I'PYHTA Ha y4acTKe.

31aHusl B OTKPBITOM COCTOSIHWHM, BHE 3aBUCHUMOCTH OT TOTO, UMEETCS JIM B HUX YK€ CTPONMIbHAs
KOHCTPYKIUSI WJIM HET, CJIeyeT Ha 3UMY 3allUTUTh Kpblmed. Te HOBOCTPOWKH, KOTOPBHIE yXKe HMEIOT
KOHCTPYKLHMIO KPBIIIH, OJHAKO TIOKa YTO BCE €Ie HE MMEIOT KPOBEJILHOTO MaTepHalia, CIeayeT 3allUTUTh
JTOCKaMH JIN0O0 IIUTAaMH U3 BOJOCTOMKOTO MaTepHaa, KOTOPBIE 3aTeM MOKPBIBAIOTCS PyOSpOUIOM.

Ecnu cTponuibHOM KOHCTPYKIIMH TIOKA €IIe HET, 00s3aTeTIbHBIM SIBIISIETCS BPEMEHHOE IMOKPHITHE
MOBEPXHOCTU OCTOHHBIX MEKAYITaKHBIX NEPEKpPHITHHA TeM ke crmocoboM. [lpunstne Takux mep Oyzmer
o0ecrieynBaTh MPOTHUBOJCHCTBAE CHIIBHBIM OCaJKaM U TMOBPEXICHHUSIM, 00pa30BaHHBIM MpPU 3aMep3aHUH
BO/JIBL.

[lepen ykmagkoil JOCOK Ha CTpONWIA CIEAYeT PACTAHYTH IUIEHKY, KOTOpas MPOIYCKAaeT IMap, 4To
00ecrednT COOTBETCTBYIOLIYIO BEHTHIISIIUIO B CITy4asx, KOTAa Yepaak OyIeT sKUIBIM OMEIICHUEM.

Bo Bpemst poBeieHus 3aIUTHBIX pa0OT HE CTOUT 3a0BIBATh O MPHUKPHITUN BCEX BHEITHUX OTBEPCTUI
7I0Ma, KOTOPBIMH SIBJISIOTCS. OKOHHBIE W JIBEPHBIC TPOEMbl. TakuM 00pa3oM MBI 3alIMIIAeM CBOU
MHBECTHULIMU OT CHera. J[Jst 9TOW IeNM MCHOJB3YIOTCS JOCKH, IJICHKAa JHOO OOBIMHBIN KHpHUY U OJIOKH,
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KOTOpbIE yCTaHABIMBAIOTCS APYr Ha Apyra. B mpoemax ciexyeT OCTaBUTh HEOOJNbIIME IIENH, KOTOpPbIE
obecrieyaT MPOBETPUBAHUE TOMELICHUS.

Ecnu 31aHMe MOJHOCTBIO 3aKPBITOE, 3UMOM MOXHO MPOBOJUTH OTAEJIOUHbIE padOThl BHYTPH JlOMa!
CTPOUTh BHYTPEHHHUE CTE€HbI, MOHTUPOBATh WH)XEHEPHbIE KOMMYHUKAIIUM U BBINOJIHATh UHBbIE BHYTPEHHUE
pabotsl. Torna Toske HEOOXOAMMO 1M03a00TUTHCS 00 COOTBETCTBYIOIIEM 00OTPEBE BHYTPHU JI0Ma, OCOOECHHO
€ClIM IUIAHUPYETCs OIUTYKaTypUBaHUM MoOBEepXHOcTed. Tawkke IOM [OJDKEH OTalIuBaTbCcsd BO BpeMs
BBICBIXaHMSI IUTYKaTYPKH U HAIIOJIBHBIX CTSXKEK.

Crnenyer NOMHUTB TaK)K€ O COOTBETCTBYIOLIEH BEHTWIIALMY, OJarogaps KOTOpoi OyAeT BO3MOKHBIM
ynanenue Biaru. He cieayeT oTamimBath JoMa, €CIU HE IJIAHUPYETCS NPOBENCHNUE HUKAKUX BHYTPEHHUX
paboT B 3UMHUI nepuo. B TakoMm ciyyae 10CTaTOYHO JIMIIL OCTaBUTh OKHA B MOJIOXKEHUU NTPOBETPUBAHUS
u yOequThCsl, BCE JIM BEHTWISILIMOHHBIE KaHaJIbl HAXOAATCA B paboyeM COCTOSHMM. DTO IPEIOTBpalIaeT
YBIIQ)KHEHHUE CTEH.

HyxHo Taxke MOMHUTh, UTO B OKOHYEHHOM, O/IHAKO HEXHJIOM IIOKa €Ille JOME CIEeyeT yAepKUBaTh
temneparypy 10-14 rpanycos.

He 3a0piBaiiTe Takke O 3amUTe BOJOMPOBOAA B 3UMHHIA nepuoz. O0S3aTeIbHO CIeIyeT BBITYCTHTD
u3 Heé€ BOJy, YTOObI MPEAOTBPATUTh 3aMep3aHue U pacTpeckuBaHue TpyO. Cienyer Takke n03a00TUThCs 00
OTKPBITHIX Y4acTKaX TPyO U YCTPOMCTB, 3aIIMIIAs UX NTEHOIUIACTOM U KYCKaMHU HM30JISIIUOHHBIX MaTEpUasoB,
1100 obecrieunBas CrielMantbHbIM 000TPEBAIONINM KaOeIeM.

bubanorpadguyeckuii cnucok:

1. Kysnenos O.A., TapacoB E.C., Cmukanmun H.C. IlpuMeHeHHE M KOHCTPYKLUH IOABEMHO-
TPaHCIOPTHBIX MalIuH 1pu crpoutenscTse // M3Bectus Tynl'Y. Texuuueckue Hayku. Tyna: U3n-so Tynl'V.
2019. Bemn. 7. C. 80-84.

2. Copokuna E.IO. IlpoexTupoBaHue U aHaJINU3 CYIIECTBYIOUIMX KOHCTPYKLUMH C HPUMEHEHUEM
coBpeMeHHBIX MaTematudeckux MetonoB // M3sectust Tynl'Y. Texanueckue Hayku. Tyma: M3n-Bo Tynl'V.
2020. Beim. 6. C. 127-129.

3. T'azapoB A.P., KonocoB P.A., Kamuuumn K.A. MogenupoBaHue BO3AYIIHOIO IIOTOKa B
IporpaMMHOM KoMiuiekce ansys // U3zectust TynbCKOro rocy1apcTBEHHOTO yHHUBEpcUTeTa. TeXHU4ecKue
Hayku. Tyna: U3a-so Tynl'Y. 2020. Beimn. 2. 126-128.

4. bugo T.X., KormipoB M.A., AxsepmamBunu [.I'., baituopoB P.A., Vpycor A.A.
Oprann3anOHHO-TEXHOJIOTUYECKUE PELIECHMS], BIUSIOLINE HA PE3YIbTaTUBHOCTh BO3BEACHHS MOHOJIMTHBIX
KOHCTPYKUUH MpU OpraHu3ali CTPOUTENIbCTBA J>KUJIBIX 3AaHUM W coopyxenuil // UszBectus Tynl'V.
Texunueckue Hayku. Tyma: Mza-so Tynl'Y. 2020. Beim. 6. C. 175-182.

5. Xy6aes A. O., Caaksn C. C. IlloBpimieHne 3(QQPeKTUBHOCTH BO3BEIECHUS MOHOJIUTHBIX
KOHCTPYKLUMH C NPUMEHEHHEM TEXHOJOTUM BUPTYaJbHOM M JIOMOJHEHHOW peanbHocTH // M3Bectus
Tynbckoro rocynapcTBeHHOTo yHuBepcuTeTa. Texandyeckue Hayku. 2019. Bem. 12. C. 492-495.

11




MexxmyHapoaHasi HayuHasi KoHpepeH1us « TeXHOKOHTpecc» www.t-nauka.ru

Hcaiiknna Anacracus MuxaiijioBHa
Isaykina Anastasia Mikhailovna
Cryaent TynbCKOro rocy1apcTBEHHOTO YHUBEpPCUTETa, IHCTUTYT TOPHOTO Ji€J1a U CTPOUTEIHCTBA

VIIK 69
COBPEMEHHBIE TEHJIEHIIMHA B CTPOUTEJIbCTBE KWJIbSI YEJJOBEKA B XXI BEKE

MODERN TRENDS IN THE CONSTRUCTION OF HUMAN HOUSING IN THE XXI CENTURY

AHHOTALUA: ONUCHIBAIOTCS COBPEMEHHBIE TEHACHUMU B CTPOUTENILCTBE XWIbs denoBeka B XXI
BEKC JIs1 obecrieueHust KOM(I)OpTHLIX YCHOBI/Iﬁ JKU3HU.

Abstract: describes the current trends in the construction of human housing in the XXI century to
ensure comfortable living conditions.

KuaroueBble ciioBa: CTPOUTCIILCTBO, OKOJIOTMYHOCTD, 310POBLC, TEXHOJIOTUH, CTPOUTCIILHBIC
TEXHOJIOTHUH.

Keywords: construction, environmental friendliness, health, technology, building technologies.

Ha wyenoBeka 3HauMTenbHOE BIIMSHUE OKa3blBaeT ero cpera oOurtaHus. OHa ¢opMupyer ero
XapakTep, BIUSAET HA MOBEJCHHUE, BHEIIHUN BUJA U Jaxke 3740poBbe. OYEBUAHO, UTO YCIOBUS, B KOTOPBIX
KHUBET YEJIOBEK, ONPENIEIISIOT €r0 COCTOSHUE 3/J0POBBS, 00pa3 )KU3HH, MTPOLIECCHI JKU3HEIeATeNbHOCTH. Eciun
YUYECTh, YTO OCHOBHYIO YacTbh CBOEH >KH3HM MBI IIPOBOJUM HMMEHHO JI0Ma, HE CJII0)KHO COTJIACUTCSA C 3TUM
YTBEPKIACHUEM.

OnHako He Bcerja cpeja OOMTaHUS MO3UTUBHO BIMSET Ha yejoBeka. Eciiu Kuible MOMELIeHUs He
COOTBETCTBYIO HOpPMaM rOCYAapCTBEHHBIX CTaHIApTOB, ATO MaryOHO BO3JCHCTBYET HA COCTOSIHUE 3/I0POBbS
ux oburarereii [1-5].

CymecTByeT TpH rpyIibl (pakTOpOB, KOTOPbIE CIIOCOOHBI HAHECTH BPE:

Ousnueckue (GakTOpbl — SIEKTPOMATHUTHOE H3IY4YEHUE, HENpaBUIbHAS IUIAHUPOBKA, BpPEIHbIC
CTPOUTENIbHBIE MaTEPHUAIIBL;

XUMHUECKHE — pa3IMYHble TOKCHYECKHE BELIeCTBA, KOTOpbIE O0Opa3yloTcsi MpHU pacrnaje
MOJIMMEPHBIX, CHHTETHYECKUX U JJAKOKPACOYHBIX MAaTE€PHAJIOB;

bronornueckue — BUpychl, MUKPOOPTaHU3MBI, aJJIEPTEHBI.

B oOmeit cymme Bce Tpu (akTopa COCTaBIsiIOT OCHOBHYIO (Tpaktuuecku 85%) yacTh
pa3pyIUTENbHON 103bI CIOCOOHYIO HAa TEHETUYECKOM YPOBHE IMOPA3HUTh 3/J0POBbE COBPEMEHHOT'O YeNIOBEKa.

UYTOoOBI HCKITIOUUTH TTOJ00HOE BO3ICHCTBHE HA YEIOBEKA €ro Cpeabl 0OMTaHus, HEOOXOIUMO JOCTHYb
COOTBETCTBUS UX OMOPUTMOB. Benp y ToMa TOXe eCTh CBOM OMOPUTM, CBOM MUKPOKIMMAT — B HEM TaKXkKe
MIPOUCXOUT PETYISIIMS BIa)KHOCTHU, T'a30- U TEII000MeH. Eciiy MoHOCThIO OJCTPOUTH 3TU MPOLECCHI MO
OMOPUTMBI UEJIOBEKA, CBECTH 0 MHHUMYMa HallM4ue 3arpsA3HeHUN M JTMKBUIUPOBATh UCTOYHUKU BPEIHBIX
U3ITYYEHUH, - MOKHO JOCTUYb TAPMOHUU MEXKIY «OKH3HSMU» YEJIOBEKa U OKPYXKAIOIIEH ero Cpeibl.

B0O3MOXHO JI1 IOCTHYb TaKOro cOCTOsiHUA TrapMoHuM? Ilo cyTH, 3TO HOBOE MBIIIJIEHHE, HOBBIN
MPUHLIAI, HOBBIA B3IJIAJ HA CTPOMUTEIBCTBO JKWIBIX JIOMOB. B ero ocHoBe cumMOHO3 BHYTpEHHEMH
OKpYyXaromiei cpeapl (1oma) ¢ BHemHel. /oM, BBICTYMAasi )KUBBIM OPTaHU3MOM, SIBISIETCS M €CTECTBEHHOM
CpeIloii, T/ie YeTOBEK BOCCTAHABIMBAET CBOU CHUJIBI.

Panee n3ydenuem npoOiieMbl THTHEHBI JKMIIMAIIA (B TOM YKCIIE BPEIHBIX (PAKTOPOB BO3IEHCTBHSA Ha
YeJIoBeKa) 3aHUMAIUCh CIIECHUAINCThI, KOTOPhIE HE MMEIHM MPSIMOTO OTHOIIEHUS HHU K apXHUTEKType, HH K
crpoutenbeTBy. Ho B koHie XX Beka 3a 3Ty MpoOJieMy B3SUIMCh HOPBEKCKHE apXUTEKTOPHI BMECTE C
COBETCKUMH MHKEHEPAMU-CTPOUTEISIMHU.

Hx coBmectHas pa3paborka — koHuenuus «buo/lom», B 0OCHOBE KOTOPOW M€, O TOM, YTO KHJIbE
YelioBeKa, SIBISETCS IJIsi HEero «BTOpoil koxei». [losTomy Tak BaxHO, 4TOOBI (YHKIIMOHAIBHO JOM
COOTBETCTBOBAJ OMOJIOTHYECKUM TTOTPEOHOCTSIM YeTIOBEKa.

B CCCP sta konuenmus 0bl1a peain3oBaHa MPU COOPYKEHUH OOUTAEMBIX OpPOUTAIBHBIX CTAHIIUN B
kocMmoce. OnHako Ha 3emyie moJoOHBIM MOCTpoiikaM HH B coro3e, HM B CHJI Mecta He Hanioch. A B TaKux
ctpanax kak: llIBeitnapus, I'epmanusi, Hopserus, bputanus u Amepuka naHHas KoOHLeMUus Obuia
BOIUIOIICHA TIPU CTPOUTEIBCTBE JKWIIBIX MoMeneHuid. [lomynspHoii oHa Obula M B CKaHAMHABCKUX CTpaHaXx,
/i, KaK U3BECTHO, «3eJieHasi MpobieMay peliaeTcss Ha TOCYAapCTBEHHOM YPOBHE.
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B xonnenmuuu «buo/loma» He TONBKO BIiepBbIE OBLIO 03ByYeHa HEOOXOIMMOCTH CO37aBaTh JOMa B
COOTBETCTBUM C OMOPUTMAMHU YEJIOBEKA, HO U JJaHbl KOHKPETHBIE PEKOMEHAALINH, KaK 3TOr0 JOCTHYb.

Crpouts «buo/loMm» MOXHO TOJBKO M3 HATypalbHBIX CTPOHMMATEpUAIOB, WM XUMUYECKU
HEUTPAJIbHBIX CHHTETUYECKUX MAaTEPHUAJIOB;

[Ipu mokpacke Hy>KHO HCIIOJIB30BaTh OMOKPACKH;

[Tnomanbs OKOH B MOMELIEHUAX AOJKHA ObITh MAaKCHUMaJbHO yBEJIMUYEHa, 4TOObI OblIa obecrieueHa
€CTECTBEHHAs] MHCOJIALINS,

Heo6xonuMoO MIMPOKO NPUMEHATH B JKUJIBIX MOMEILEHUSIX OYMIICHHE W KOHAMLMOHHUPOBAHHE
BO3/yXa,

«buoZlom» noskeH ObITh 3aILUIIEHHBIM OT 3JIEKTPOMArHUTHBIX M3JIy4eHUIH;

C noMoIpl0 CHEeNHATBHBIX YCTPOWCTB HEOOXOAMMO CJIEIUTh 3a PacCIpPOCTPAHEHUEM BPEIHBIX
HACEKOMBIX 1 MUKPOOOB.

Takum 00pa3om, Mogo0Hast TEXHOJIOTHS MO3BOJIAET JOOUTHCS 3HAUUTEIBLHOTO YIIYUILEHUS KU3HU U
koMdoprTa.
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VIIK 69
MMAHEJBHOE JJIOMOCTPOEHUE: TEXHOJIOT WS, HICTOPUS, TEKYIIAN CTATYC

PANEL BUILDING: TECHNOLOGY, HISTORY, CURRENT STATUS

AHHOTaIII/[ﬂ: OIMUCBIBACTCA TCXHOJIOTUA, UCTOPHA U HBIHCIIHAA CUTyallusl B Poccun n nHBIX CTpaHax
C IMaHCJIbHBIM TOMOCTPOCHUCM.

Abstract: the technology, history and current situation in Russia and other countries with panel
housing are described.

KuaroueBble cioBa: CTPOUTCIILCTBO, IMTAHCJIBHOC CTPOUTCIILCTBO, TCXHOJIOTUA CTPOUTCIILCTBA,
MMpeuMynieCTBa, 0COOEHHOCTH.

Keywords: construction, panel construction, construction technology, advantages, features.

OpHa U3 NpUMEHSEMbIX Ha JAHHBII MOMEHT TEXHOJOIMIl CTPOMTEILCTBA — 3TO CTPOUTENIHCTBO C
HCIOJIb30BAHUEM KEJI€300€TOHHBIX U3/IeTH, MPOU3BOIUMBIX B 3aBOJICKUX YCIOBHUSIX U COOMPAEMBIX MPSMO
Ha crpoimtomanke [1;2;3;4;5]. Takoit cnocobd CTPOUTENHLCTBA HA3BIBAIOT MAHEIbHBIM (KPYITHOMAHEILHBIM,
MIPOMBIIIIEHHBIM) CTPOUTEIHCTBOM.

B oTiinune 0T MOHOJIMTHOTIO JOMOCTPOEHUS, KOTOPOE 3aKJIF0UAETCs B BO3BEACHUHU KeJIe300€TOHHOTO
Kapkaca MpsMO Ha CTPOMIUIONIAJKE, MPH MaHEIbHOM JIOMOCTPOUTEIBCTBE HECYLIUE KOHCTPYKLHUHU JAOMA
cHelualbHbIM 00pa3oM COOMpAIOTCS U3 FOTOBBIX Ke1e300€TOHHBIX NaHesnel. Bee yarie aTu cTpouTenbHble
TEXHOJIOTUU TaK WIM WHaYe KOMOMHUPYIOTCs. Hampumep, HEKOTOpBIE MaHEIbHBIE JOMa MMEIOT MEPBBIMA
3TaX (UM Jake TepBbIe ATaXKH) B «MOHOJIUTHOM» UCIIOJTHEHUH, a MOHOJIMTHBIE JOMa MOTYT HUCIIOJIb30BaTh
TOTOBBIE BHEUITHUE TTAHEIH.

I'maBHBIE 0COOEHHOCTH ITAHENBHBIX JOMOB:

- Tak kak OeToHHBIE PaOOTHI MPOBOMAATCS B 3aBOJICKHX YCJIOBHSX MOJ KECTKUM KOHTPOIEM, s
MaHETBHBIX JIOMOB XapaKTEePHbI OTHOCUTEIHPHO POBHBIE TOBEPXHOCTH CTEH, TMOJIOB M TOTOJKOB, YTO
MO3BOJISIET MUHUMHM3UPOBATh PAcX0/ MaTepUajoB Nepe1 OTACIKOM;

- ¥V Takux J0OMOB, Kak MpPaBWJIO, JOCTaTOYHO OOJIBIIOE KOJMYECTBO HECYUIMX CTEH, 4YTO
OTPaHUYMBAET BO3MOXHOCTH INEPEIJIAHUPOBOK — B JIYUILIEM CIydyae BO3MOKHO CO3/IaHHE MPOEMOB B YK€
CYLIECTBYIOIIUX CTEHAX;

- CTpoHTENIBbCTBO LEIeCO00pa3HO, BBINOJHO U 3(PPEKTUBHO B TEX PETHOHAX, B KOTOPBIX pa3BEepHYTa
COOTBETCTBYIOLIAsl MHGPACTPYKTYpa, U B TOM CIIy4yae, €ClIi CTPOUTENLCTBO BEAETCS B IOCTATOYHO OOJIBIINX
Macirabax.

[TosToMy 3Ta TEXHOJOTHS OOBIYHO MPUMEHSETCS IJISi MAacCOBOTO CTPOMUTENHCTBA JIOMOB, KOTOpHIE
KOHCTPYKTHUBHO TO3BOJISIIOT HMCIIOJIB30BAaTh CTaHJAApPTHBIE 3JeMeHThl. Ho 3TO He oO3Haudaer, 4To Takoe
CTPOUTENBLCTBO JIOJDKHO OBITh OJHOTUIIHBIM — OTHEJNKAa BCEerjJa BBIOMpaeTCs Ha BKyC 3aKa3yuka, a
«HECTAH/IAPTHBIE)» KOMIIOHEHTHI I0Ma BCETJ]a MOKHO UCIIOIHUTH IITYYHO.

[laHenpHOE [OMOCTpOEHHME BEAET CBOK HCTOpHI0 B Havame XX Beka. llepBwlii kBaprtan
KpYNHONaHEJIbHbIX OMOB Obul moctpoeH B 1910 roay kak yacte komiuiekca Popect-Xuic ['apaeHc B
Kyunnce, paiione Hero-Hopka. JIoBOIbHO GBICTPO NaHHAS TEXHOJIOTHS Hauana mpuMeHutcs u B Espore. Ha
TOT MOMEHT OHa BOCHpPUMHHMAJAach MPOCTO KaK HECTaHIAPTHBIA, OSKCIEPHUMEHTAIBHBIA CIIOCO0
CTPOUTENHCTRA.

[No3xe, mocne Bropoii MUpOBOI BOMHBI, CTAHOBJICHHSI MOABI Ha (DYHKIIMOHAJIBHYIO apXUTEKTYpy U
MOTPEOHOCTH B MAacCOBOM IOCJIEBOCHHOM CTPOMTEIBCTBE, TEXHOJOTHS KPYMHOMAHEIHLHOIO CTPOUTEIHCTBA
Hayvaja MCIOJIb30BaThcsi B EBpome A1t MacCoBOTO CTPOMTENBCTBA, NMPHUYEM MO 00€ CTOPOHBI «GKEIE3HOTO
3aHaBeca». JTO CTPOMUTENIBCTBO 3AKIIIOUAIOCh B MAacCCOBOM NMOCTPOMKE CEPUMHBIX MHOTOATAXKHBIX KHIIBIX
JIOMOB C HETIPUBIICKATEIbHON, YTHIIMTAPHON ApXUTEKTYPOM.

Takoe nmpuMeHEHHE TaHHOW TEXHOJIOTMM TMOBIEKIO 3a COOOW CO3/l1aHHMe HEraTUBHOTO HMHJIKA
«TaHeNe» Kak TEXHOJOTHUU JJIS JACHICBBIX IOMOB. DTO B KOPHE HEBEPHO, TaK KaK BBIOOP TOW WM MHOU
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TEXHOJIOTUM CTPOMUTENBCTBA — ATO BCErO JIHMIIb TEXHUYECKUH BOMPOC OOECIEUYeHHs TeX WM HHBIX
[1apaMeTpOB.

[lepBoiii manenbHbld q0oM ObT coOpan B CCCP B 1945 romy, B ropome bepé€zosckom. B
HOCTIEeYIOIHE 1BA 1EeCATHIICTHS JaHHbIM ClI0cO0 MCTOIb30BaJICA LITYYHO, II0-HACTOSIIEMY HONYJIAPHBIM OH
CTaJl C MOSIBJIEHHUEM BO BTOPOH OJIOBUHE 50-X rOJI0B «XPYIIEBOK» — OBICTPOBO3BOJIUMBIX IOMOB, KOTOpBIE
BO3BOAWINCH JJIS IEPECEIICHUS TPAKIaH B TOPOJCKUE PETHOHBI U B OTJEJIbHBIE KBAPTHUPHI.

OHM CTPOMJIUCH KaK B MAHEIBHOM, TaK U B KHUPHHUYHOM U OJOYHOM HCIOJHEHHH, MPH 3TOM OHHU
HEM3MEHHO XapaKTepU30BAIUCH IPEJEbHO (YHKIMOHAIBHON apXUTEKTYpOil, HEOOJBIIMMHU IJIOLIAIIMU
KBapTHP, HU3KUMU TOTOJIKAMU M CIa00i mymom3oisnueid. TeM He MeHee, OHM 3HAYUTEIbHO YIYUIIHIN
KUJIMILHBIE YCIOBUS MWUIMOHAM rpaxjaH. [lo3xe Havanu mosBisATbCsA Oojiee KOM(MOPTHBIE U BBICOKHE
UHAYCTpUaJbHblE J0Ma (TaKk Ha3blBa€MblE «OpPEKHEBKM»), M Ha IIOCTCOBETCKOM IPOCTPAHCTBE
copmHpoBaIach MoIHast MHQPACTPYKTYpa MaHEIbHOTO JOMOCTPOEHHUS.

Ha coBpeMeHHOM pOCCHIICKOM pPBIHKE >KUJIbsl TAaHEJIbHBIE I0Ma B OCHOBHOM KOHKYPHPYIOT C IOMaMu
U3 MOHOJUTHOrO Xenezo0eTtoHa. B ominume OT 3amagHOEBPONEHCKUX PpBIHKOB, TIJl€ W3 KPYIHBIX
XKene300€TOHHBIX TTaHeJed 4acTo COOMparoTcs YacTHhIE JoMma, B Poccuy maHenbHBIE JOMa B OCHOBHOM
IPEJCTAaBJICHbl Ha PbIHKE BBICOTHOIO JKWJIbS HKOHOM- U KoMmdopr-kiacca. Ha paHHBIA MOMEHT
MHOT03TaKHOE TaHEJIbHOE JOMOCTPOCHUE SIBISIETCS HE CTOJb MOMYISIPHBIM U MPAKTUYECKH IMOJHOCTHIO
BBITECHEHO MOHOJINTHOM TEXHOJIOTHEN BO3BENCHUS 31aHUM.
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OCOBEHHOCTHU KOHCTPYKTHUBHbBIX PEHIEHUH 3JIAHUM IS CEBEPHOM
CTPOUTEJBHO-KJIUMATUYECKOM 30HBI

FEATURES OF CONSTRUCTION SOLUTIONS OF BUILDINGS FOR THE NORTHERN
CONSTRUCTION AND CLIMATE ZONE

AHHOTAUMs: B paboTe aHATM3UPYIOTCI OCOOCHHOCTH CTPOMTENBCTBA 3IaHUN JJISI CEBEPHOM
CT‘pOI/ITeJIbHO-KHHMaTH‘IeCKoﬁ 30HBI.

Abstract: the paper analyzes the features of the construction of buildings for the northern
construction and climatic zone.

KuaroueBble cioBa: CTPOUTCIILCTBO, KIIMMATUYCCKAasd 30Ha, KOHCTPYUPOBAHUC 3IlaHI/II71, 0COOEHHOCTH.

Keywords: construction, climatic zone, building design, features.

3HAaYUTENbHbIE TEPPUTOPUM HAIICH CTpaHbl MO KIMMATUYECKUM YCIOBHSIM PE3KO OTIUYAOTCS OT
HEHTPAILHBIX 00JIACTEeH ¢ YMEPEHHBIM KIMMaTOM. KpoMe TOro, HEKOTOpbIE YaCTH UX OTIIMYAOTCS BHICOKOH
CEHCMHYECKOW AaKTUBHOCTBIO, TMPOCAJOYHBIMU U  MOApaldaThiBA€MbIMH OCHOBaHMSIMM M T. .
[IpoexTHpoBaHUE, CTPOUTEIBCTBO M JKCIUTyaTallUsl 31aHUN M COOPYKEHHH B TaKHX YCIOBUSAX MUMEIOT PSif
crenupuIecKrX 4epT U TOJKHBI BECTUCH C YUETOM OIpeIeICHHBIX MPABUI U MOJIOKESHUH.

OcHoBHbBIE 0OCOOEHHOCTH, ONPEEIIAIONINE YCIOBHsI cTpouTenbcTBa Ha CeBepe: CypOBOCTh KIMMATa,
HU3KHE TeMIIepaTyphl, CHIIbHBIE BETPhl U CHET03aHOCHI; BEYHOMEP3JbIE TPYHTHl OCHOBaHHI; HEOOKHUTOCTh
TEPPUTOPUU - OTCYTCTBUE IOPOT, CTPOUTENIBHOMN 0a3bl U paboueit CHIIBI.

Bbicokass CTOMMOCTb TpPAaHCIOPTUPOBAHHMS MAaTEpHAIOB W HEAOCTAaTOK paboueill CHIIBbl JIeNaroT
HEBBITOJTHBIM M3TOTOBJICHUE KOHCTPYKIMiA Ha Mecte [1]. OmpaBnsiBaeT ce0si mpuMeHeHHe 0oJiee T0pOTHX,
HO JIeTKuX () (HEKTUBHBIX MaTEPHAIIOB M KOHCTPYKIUI, M3TOTOBIEHHBIX HA MPEANPUITUSIX, PACITIOI0KEHHBIX
B OCBOEHHBIX paiOHaX W JOCTABIIIEMBIX Ha MECTO IO 3UMHHKAM, BOJIC WJIH IO BO3AyXy. Bmecrte ¢ Tem B
OIpEeJIeIEHHBIX CIy4asX BO3MOXKHO NPHUMEHEHHE W MECTHBIX MaTepuasioB: JepeBa, KamHs. KoHcTpykuuu
3TAaHUI U COOPYKEHHUH CIIeTyeT MPOSKTHPOBATh MAaKCUMAIILHO JIETKUMH, COOPHBIMH, TPAHCIIOPTAOETbHBIM.
CoeMHEHUS DJIEMEHTOB JOJIKHBI OBITh HAJEKHBIMU U TPOCTHIMU B MOHTa)KE, TIO3BOJISIOIIUMU BBITTOIHSTH
paboTHI B YCIOBUAX HU3KUX TEMIIEPaTyp pabOYrMMHU HEBBICOKOW KBaTU(DHUKAITUH.

OyHIaMEHTHl B yCIOBHSIX BEYHOW MEP3JIOTHI - CIIOKHO pelnaemasi 3afada Mpu KOHCTPYHPOBAHUU
snanuii [2;3]. HemocpeacTBeHHbIE IPUYHUHBI BO3MOXKHBIX AeGOpMaInii 3aHUH U COOPYKEHUH, BO3BOAMMBIX
Ha BEYHOMEP3JIBIX TPYHTaX: MOTEpsl HECYIIed CIOCOOHOCTH BEYHOMEP3NIbIM TPYHTOM B pe3yibTaTe
U3MEHEHHS €ro TEMIEpaTypHOro pexHuma; MydeHHE TpPyHTa IPH CE30HHOM IMPOMEp3aHUH; CHUKEHHE
MPOYHOCTH BEYHOMEP3JIOTO TPYHTa Kak CIEJCTBHE ero mnoisydectd. IlepBas mpuunHa, Kak MpaBHIIO,
OocHOB-Has. [lyueHue rpyHTOB NpPU CE30HHOM IPO-MEpP3aHUHM MOXKET BbI3BaTh HOPMAaJIbHBIE U KacaTeJIbHbIC
CWJIBI Ty4YeHHsI, BO3JelcTByromme Ha (pyHaameHT. HopManpHBIe CHIIBI Ty4eHHS MOTYT no-cturath 1-1,1
MIIa. Tak kak Harpy3ka Ha MojomBy (GpyHIaMeHTa ot 31anui He npeBbimaet 20-30 I1a, To 3TH cHITbI MOTYT
MOJTHATH MPAKTHUECKU Jr00oe 3manue. KacarenbHble CHibl - pe3y/nbTaT CMEpP3aHus Mydamlerocsi TpyHra ¢
OOKO-BBIMU TOBEPXHOCTSIMHU (PyHIAaMEHTAa. DTU «BBIAEPTUBAIOIINE» YCUIUS 3aBUCAT OT IIEPOXOBATOCTH
OOKOBBIX MOBEPXHOCTEH (PyHIaMEHTa, CBOMCTB TPyHTA, TIIyOMHBI npoMep3anus. OHM MOTYT JOCTUTATh |-
2,5 xH/M nepumetpa pyHaamMeHTa U MPaKTUUECKH MPUIOJHUMAIOT OJTHO U ABYXATaXKHOE 3/1aHHUE.

Jis ipeynpekAeHusl MMyYeHUs] MOTYT OBITh MCIOJIb30BAHBI AKTHBHBIE MEPBI: OCYIICHHE TPYHTOB,
ANEKTPOXUMUYECKOE MM XMMUYECKOEe MX 3aKpEIUICHHE; OTEIUICHUE; 3aMeHa HEMyYUHUCTHIMH T'DYHTaMHU.
OnHako MpUMEHEHHE WX OTPaHWYEHO. boiee yacTo MCHOIB3yIOT MACCUBHBIE MEPBI: 3aKIAAKy (yHIaMEHTa
HUKE JIEATENIBHOTO CJIOS, CMa3Ky OOKOBBIX MOBEpXHOCTEH (yHIAMEHTOB OUTYMHBIMH MAaCTHUKaMU,
HaHEeCeHHEe THAPOPOOHBIX MaTEepPHAaJIOB, 3arIaXHUBAaHWUE JUI NPEAYNPESKICHUS cMep3aHus (yHIaMeHTa C
TPYHTOM, aHKEpOBKY (yHIaMeHTOB. ClieyeT OTMETUTh, YTO BCE MEPHI JAIOT JUIIb YACTUYHYIO TapPaHTHUIO
ycrexa [4;5].
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Mep3nble TPYHTBI, KaK M JeJl, 00JagaoT CBOMCTBOM MOJI3Y4ECTH, T.€. TEKYyT IOJ Harpy3koil mpu
OTPULIATENIbHBIX ~TEMIlepaTypax, HE TMepexols B JKUAKOE COCTOSHUE. YCTaHOBJIEHO, YTO JJs
npenynpexaeHus aedopmanuii Harpy3ka Ha Mep3Jblii TPYHT HE JIOJDKHA MPEBBIMIATH MPEAes JATUTEIbHON
MPOYHOCTH TPYHTA, KOTOpbIH B 5-10 pa3 MeHbIle MIHOBEHHOW mnpoyHOCTU. Cleayer OTMETHUTh, 4YTO
HaJEKHBIX METOJIOB OIPEAEICHUS ITIMTEILHOM TPOYHOCTH TIOKa HET.

OcHOBHO# €1oco0, MUPOKO NMPUMEHSEMbIH B MPAKTUKE CTpouTenabcTBa Ha (CeBepe - cOXpaHEHHE
BEYHOW Mep370Thl. JJoCcTUraeTcsi OHO HECKOJIBKMMHU METOJaMU: YCTPOMCTBOM B 3AaHMUSAX IPOBETPUBAEMBIX
HOJIOINM C MPOJYXaMU WM XOJOIHBIX MEPBIX 3TaXEH; yCTPOMCTBOM IO/ 3/JaHUEM TEIUIOU30IUPYIOLINX
MOJICBINIOK; MCKYCCTBEHHBIM OXJIQXK/ICHHEM I'PyHTa MO (pyHIaMEHTaMU WU TI0J BCEM 3aHUEM.

HckyccTBeHHOE OXJIaXJEHHE TIpyHTa MOJ 3AaHHEM BeIyT pa3JIM4YHOrO pojJa XOJOIMWJIbHBIMU
ycraHoBkamu. Ilox ¢yHIamMeHTHl WM TOJA BCE 3/IaHUE YKIIAABIBAIOT TPYOBI, IO KOTOPHIM MPOITYCKAIOT
XOJIOZIOHOCUTEIb - XOJIOAHBIM BO3AYX WM JKUAKOCThb. [IprMeHeHHe XONOAMIbHBIX YCTAaHOBOK I103BOJISET
MOJyYUTh 3HAYUTEIBHYI0 SKOHOMHUIO CTOMKOCTH, (yHIamMeHToB. OIHAKO HKCIUTyaTallHOHHBIE PACXOJIbI
JOCTAaTOYHO BEJIMKH, YCTAHOBKH TPEOYIOT IOCTOSHHOTO KOHTPOJIS M 00CTY>KUBaHUSI.

Hawunbonee nienecooOpa3Hbl B yCIOBUSX BEYHOMEP3JIBIX TPYHTOB CBaiiHbIE ()yHIAMEHTHI, TaK KaK MPU
UX YCTPOWCTBE OTNajaeT HeOOXOJUMOCTh OTPBHIBKM INTyOOKMX KOTJIOBAHOB M TpaHIIECH moj (yHIaMEHTHI,
3eMJISTHBIE Pa0OThI COKpAIAIOTCS 10 MUHUMYMa. [IpoBeTpuBaHMe MOANONWI NpHU CBAaMHBIX (QyHIaMEHTax
opranusyercsi npouie. CoBpeMEHHbIE METOJbl YCTPOHCTBAa CBalHBIX (DYHIAMEHTOB PE3KO COKpAllaloT
3aTpaThl BPEMEHHU U CHJI JIJIs1 BO3BEICHHS COOCTBEHHO (yH-mameHTa. COKpamaroTcs 3aTpaThl O€TOHA.

Jlentounsle (pyHIaMeHTHI B ycinoBusx CeBepa HaMMEHee BBITO/IHBI 110 BCEM MoKazaresiM. OTaenabHo
cTosIue 00jiee SKOHOMHUYHBI IO CPABHEHUIO C JICHTOYHBIMH, HO TaKXe CBA3aHbl C 3aTpaTaMM CHJI, CPE/ICTB
U BPEMEHH.

3HAUUTENIBHO PpACIIMPSET BO3MOXHOCTU CO3/JaHMS (YHJAAMEHTOB, CIOCOOHBIX O00ECHeunuTh
COXPAaHHOCTh BEYHOMEP3JIOI'0 COCTOSHHS OCHOBAHUS, HIMPOKOE BHEAPEHHE JIETKHX COOPHO-Pa300pHBIX
KOHCTPYKLUH.

OcCTOB 3/1aHU# A1 CeBEPHBIX YCIOBHI MOXET OBITh B BHJIE NMOMEPEUHBIX HECYIIMX CTEH WU B BHJIE
Kapkaca C MaHensiMu 3anojHeHus. [IpumeHeHMe Kapkaca NpeIIOYTHTENbHEH, TaK Kak I[O03BOJSET
UCTOJb30BaTh J(PQPEKTUBHbIC, JETKHE CTCHOBbIE MaHETd M COOTBETCTBYET CBAlHBIM KOHCTPYKIHSIM
(GyHI1TaMEHTOB.

Hcnonp30BaHue AJI1 Orpa)IaolUX KOHCTPYKIMHA TpaJAULIMOHHBIX MAaTEpUaAIOB CHIBHO YIOPOXKAET
CTPOUTENLCTBO W CHHKAET JIOJITOBEYHOCTh 3[aHUM. YBEJIMYEHHE CTOMMOCTU OIPEAENICHO YBEIUYECHHEM
3aTpaT MaTepHaloB Ha CTEHbI NMpuMepHO Ha 60% u mokpeiTuil Ha 80% MO CpPaBHEHUIO C IIEHTPAIbHBIMU
paiionamu. C y4eToM TPaHCIOPTHBIX U APYTUX 3aTpaT CTOMMOCTb CTPOUTEILCTBA BO3-PaCcTaeT MPUMEPHO B
3-4 pa3a, a KOM-TICHCAIIUH TEIUIONOTEps - 6-15 pas.

Bo3peiicTBue HU3KHMX TeMIEpaTyp M BIaXXKHOCTH, UX KojeOaHus B ycinoBusx CeBepa HMpHUBOAAT K
ObICTpOMY paspylIeHUIo (yke depe3 5-7 JeT dKCIUTyaTalldi) TaKUX MaTepHajioB, KaK KUpPIWY, ra300eToH,
30J100€TOH, TJIaBHBIM 00pa3oM y MECT BBIXOJla BO3JyXa M3 TEIUIbIX MOMEIEHUH (IpOoeMbl, OKHA, CTBIKH,
BEHTHJISIIUOHHBIE YCTpoicTBa). OCOOCHHO MOIBEPIKEHBI Pa3pyLICHUIO CTEHBI F0O)KHOM OpUeHTannu. MeHblie
paspylaloTCcs CTEHbl M3 KEepaM3UTOOETOHAa. 3HA4YMTENbHO Oo0jee YCTONYMBBI ATIOMUHHUEBBIE ITaHENH.
OpHaKo CyLIEeCTBYET OMACHOCTh KOPPO3UH CTAIBHBIX 3JIEMEHTOB, CONPUKACAIOIINXCS C AJTFOMUHUEM.

OKOHHBIE TPOEMBbI JOJDKHBI HMMEThb TPOHHOE OCTEKJIEHHE, a CTBIKM B HHUX TIIATEJIbHO
3arepMeTH3HPOBAHbI, YTOObI M30€XaTh Hajenel B MPOCTPAHCTBE MEX]y IepeIuieTaMH W Ha BHYTPEHHEH
MOBEPXHOCTU cTeKoJI. [IpuMeHeHne cTek10-0JI0KOB HE pPEeKOMEHIyeTCsl, TAK KaK OHU OBICTPO pa3pyllaroTCs
BJIAaroM, MomaBUIed B MyCTOTHI W 3aMep3uieil. OKOHHBIE MPOEMBI CIEAyeT YCTpauBaThb ¢ MUHUMAaJIbHBIMU
OTKOCAMM MWJIM BOBce 0€3 HHX, KaK U IMepervieTbl OKOH, 0e3 BBICTYNAIOIIMX YacTeil, 4yToOBl He
CIOCOOCTBOBATh 33JIEPKKE M CKOIUIEHHWIO CHEra NpU CWIBHBIX BeTpaX. Pacxoapl Ha peMOHT 3amoJIHEHUs
OKOHHBIX IPOEMOB M OCTEKJIEHMs - OJJHA U3 OCHOBHBIX YacTeH pacxol0B Ha TEKYLIMH PEMOHT 3JaHUN B
ycnoBusax Cesepa. @opToUKM B BEpXHHUX 3Ta)ax CIEAYET JAeNaTh B BUAEC KOPOOOB, UTOOBI TETUIBIA BO3AYX
IIOMEUICHNH He MOomajal B MPOCTPAHCTBO MEXIY pamMamMu. B HMKHHX 3TaxkaX, Iie MPOUCXOIUT OTCOC
BO3/IyXa OT OKOH, ()OPTOYKH MOTYT OBITh OOBIYHBIE.

[ToxpeiTus B paiionax CeBepa J10JKHBI ObITh BEHTHIIUpYeMble, uepaaunble. [IpakTuka nokasana, 4ro
OHH MOTYT OBITb M HEBEHTWJIMpPYEMbIE, TaK KaK BJIA)KHOCTb HAPYKHOTO BO3JlyXa HEBEIMKa, KaK MU
KOJINYECTBO OCAJKOB, BBIMAJAIOIIMX B JIETHUH mnepuon. IlokpbiThe (Kak M Bce 3AaHME) AOKHO MMETh
XOpOIIUE a3pOIMHAMUYECKUE KauecTBa, 0€3 epenagoB U HAJACTPOEK, CIIOCOOCTBYIOIINX CHET03aIEPKAHUIO.
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KoHCTpyKIIMM TNOKpBITHI clleyeT NpPOEKTUPOBAaTh C YYETOM TPYAHOCTH BblNoJHEeHUs Ha C(CeBepe Ha
CTPOUTENLHOM IJIOIIAAKE Pa3IMYHOrO BUJA CTSKEK, YCTPONUCTBA KPOBEIIb HA MAaCTHUKAX.

B ycnoBusix CeBepa 0oiibliioe 3HaueHUE MPUoOpeTaeT BEIOOP MaTepHaioB Il KOHCTPYKIHiA. JlepeBo
- HauOoJiee JAEIIEBbIM MaTepuall, HO OTHEONAaCHBIM, a TYIIEHUE MOoXKapa MpPU HU3BKUX TeMIeparypax H
CWIIBHBIX BeTpax 3aTpyAaHeHo. Kpome Toro, B yCJIOBHSX IOBBIIIEHHOM BIA)XHOCTH B LOKOJBHBIX H
YepJayHbIX IEPEKPBITUSX JIepeBO OBICTPO 3arHuUBaeT. bpycuareie U OpeBeHUAThIe 3[aHUS MOTYT OBIThH
BBICTPOEHBI TOJIBKO 32 2-3 T0/1a BBULY KPAaTKOCTH JIETHETO CTPOUTEIBHOTO CE30HA U JIIMUTEIBHOTO MEPUOJIa
ocaaku. ['epMETMYHOCTh MX CTEH HEBEJMKa, HeoOXoauMa JBOIHas OOIIMBKAa U3 JOCOK C IMPOKIIAIKOMN
nepramMuHa, 4ToObl 30€KaTh MOTEPh TEIJIa M BOCTIPENSTCTBOBATh IPOHUKAHUIO CHETA.

Kupnuunele 37aHUsI HEpallMOHAIBHBI B CBSI3M C TPYJHOCTSMU YCTPOMCTBAa KUPHUYHBIX CTE€H MPHU
HU3KUX Temrneparypax. [Ipu mopose 30-40 °C pactBop, Jaxe MoAOrPEThIN, 3aMep3aeT B MOMEHT YKJIAJKH B
cteHy. [IpumeHeHHe MPOTUBOMOPO3HBIX N00ABOK Mayo MOMOTaeT U K TOMY K€ BBI3bIBACT OTIIOKE-HHE
COJICH, TIOBBIMIAET BIAXKHOCTH KJIaI-KH.

[TpuroroBieHune, TPaHCIIOPTUPOBAHUWE M YKIaJKa OETOHA B Mypry M MpH HU3KUX TeMIeparypax
3aTpyaHeHbl. Emie TpynHnee oOecrneunTh HOpMaibHOE TBepicHUE OeToHa. Teruisiku, mapoBble pyOalikw,
TepMoonanyoka OYeHb yJOpPOKAIOT CTOMMOCTb CTPOUTENIBCTBA; DJIEKTPOOOOrpeB HEe obecrneurnBaeT Habopa
IIOJIHOM IIPOYHOCTH U HE Bcerjaa HajexkeH. [loatomy npruMeHnenne MoHOIUTHOro 6eToHa B paiioHax Cepepa
clleZlyeT OrpaHM4MBaTh. Eciau OHO Hen30eXHO, TO HeOOXOJUMO NpHU MPOEKTUPOBAHUM IPETyCMaTPUBATh
Mepbl, o0ecreurBaoIIye OOJeryeHue YKIaJAKd OeToOHa M ero 3JIEKTpPOOOOrpeB: YBEIMUYEHUE CEUYEHUU
KOHCTPYKLIMH, YBEJIMYEHHUE U YIPOIIEHUE Kiacca OeToHa, ynpolleHue apMupoBaHus. IlpenmnouturensHo
WCIIONIb30BaHUe CcOOpHOro kenezobetoHa. Ilpu sToM crenyer oco0oe BHUMaHUWE oOpamarth Ha
TEXHOJIOTUYHOCTh YCTPOWCTBA CTBHIKOB IIpM HM3KHUX Temmeparypax. HeymaduHo cCHpoeKTUpOBaHHBIE
COTpSIKEHMsI, 3a0UThIE JIbJOM M CHErOM, HEHaJEXKHbl B AKCIUTyaTalMHU. MeETaJJIOKOHCTPYKLHUU CIENyeT
BBITNIOJHATh U3 CTajJ€il, COXPaHAMIIUX YIApHYK BS3KOCTh IPH HM3KHUX TemIeparypax. HexenarempHO
IIPUMEHEHHUE CBapHBIX COCAWHEHHWW, HECTOMKMX INPOTHUB BO3JAEHCTBHMS HU3KUX TeMmreparyp. [ns
NpeJOXpaHeHHs MeTajula OT KOPPO3MHM HEOOXOAMMBI CHElMajbHbIE MOKPHI-TUS, HAHOCHUMbIE Ha 3aBOJIAX-
n3rotoButessiX. OObIYHBIE MACISTHBIE KPACKU MPU HU3KHUX TEMIIEpaTypax IUI0OX0 MpeloXpaHstoT MeTaml. Bo
BCEX CIIydasix CiellyeT MCIOb30BaTh 3(h(hEeKTUBHBIC JIETKUE MAaTEpUabl 1 KOHCTPYKIIUU U3 HUX.
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HIOAHCHI 3MMHEI'O CTPOUTEJIBLCTBA

NUANCES OF WINTER CONSTRUCTION

AHHOTaUMsA: B paboTe MPHUBOAMUTCS OMHCAHWE OCOOCHHOCTEW M HIOAHCOB TEXHOJOTHH 3MMHETO
CTPOUTCIILCTBA C YYCTOM CHMUII u mHBIX CTPOHUTCIIbHBIX HOPM H IIPpaBHII, 066CHC‘II/IB3IOH_II/IX IIpaBUJIbHOC
CTPOUTENBCTBO.

Abstract: the paper describes the features and nuances of winter construction technologies, taking
into account SNIP and other building codes and regulations that ensure proper construction.

KiaroueBble c1oBa: CTpOUTCIBCTBO, 3UMHUN nepuoa, KOHCTPpYKOUA, TCMIICPpATyphbl, TCXHOJIOTHH.
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Ceiiuac BO3BeI€HHE 3[aHUI MIPOJOHKAETCA U B 3MMHEE BPEMsI, U MIPOUCXOJIUT 3TO JIaXKe B CYPOBBIX
yenoBusax IlIsennn, Hopeerun n @unnsauauu. CtepeoTunr o ToM, 4YTo B Poccun Henb3st CTPOUTH B 3UMHUI
NEepPHOJ] BPEMEHH CIOXKUIICS YK€ JaBHO, BEJlb MPU HACTYIJIEHMH MOPO30B U BBINIAJICHUN CHETA KU3Hb 37ECh
3amupana. Kpome TOro, MHOrue JIIOIHM HE JOBEPAIOT 3UMHEMY CTPOMTEIBCTBY M3-3a MHOI'OYHMCIIEHHBIX
orpannyenuit CHUII.

B cooTBeTcTBHM € 3TUMH HOPMAaTHBAaMH 3MMOI MOXHO BBINOJHATE HE BCE BUJIBI paboT, Oosee Toro,
Ha OCYILIECTBJICHHE BCEX PAa3pELIEHHBIX HEOOX0AUMO COOII0AaTh MHOTOUHCICHHbBIE OrpaHUYeHUsI. XOTsl, 3TO
a0COJIFOTHO HE KacaeTcsl 3/1aHHi, BO3BOJIUMBIX IIETHKOM U3 METATMYECKUX KOHCTpyKuuit [1].

OcHoBHasi NpUYKHA, MTyTaoIas 3aKa3YUKOB, 3aKII0OYAETCS] B TOM, YTO KOHCTPYKLIUU MOTYT MOTEPSThH
CBOIO (OpMYy C HacTyIuleHHeM BecHbl. OJIHAKO TaKOe MOXKET CIYYUThCS TOJBKO B TOM ClIydae, €Clid IMpH
MOHTa)ke (PyH/IaMEHTa CTPOMTENN IpeHeOperanu npaBwiaMu U HopMaMu. OCHOBaHHE 3[1aHUS, COIJIACHO
CHMUII, MoXHO ycTaHaBIMBATH NPU TeMIlepaType He Hmke -5 rpamycoB [2;3]. Eciu xe ero HeoOXoanmo
BO3BECTHU IpH O0Jiee HU3KUX TEMIIEpAaTypax, TO B MPOLECCE CTPOUTENHCTBA CIIEYET MOJIb30BaThCS 0COOBIMU
TEXHOJIOTUSIMH, CIOCOOCTBYIOIIMMH 3aTBEPJEBaHHUIO OETOHA.

OauH W3 BapuUaHTOB TaKOMl TEXHOJOTHMH - TOJOrpeB OETOHA, YTO OCYILIECTBISIETCS Oiaronaps
COOCTBEHHOMY TEILTY, BBIACISIEMOMY PAacTBOPOM M3 MpeABapHTENbHO Harpetoir Boabl (1o 90°C) [4;5]. B
KayecTBE JPyroro BapuaHTa MOKHO HCIOJb30BATh YTEIUIEHHYIO ONayOKy, MOKPBITYIO 3aLIUTHBIM CIIOEM.
Taxoke ObIcTporo 3aTBepieBaHMs OeTOHA JOOMBAIOTCS MPOTPEBOM DSJIEKTPOJAMH MM HH(PPAKPaCHBIMU
UCTOYHUKaMU. [Ipu 31EeKTpOJHOM NOJOrpeBe TEIJIO BBIIEISAETCS M3-3a IPOXOXKIEHUS Yepe3 CMeCh
AJIEKTPUUYECKOTO TOKA, a IMpH WH(PpPaKpacHOM - Ojaromaps KBapLEBBIM TPyOUaThIM M KepaMHUECKUM
CTEPHEBBIM M3ITydaTessiM JuaMeTpom 10 SO MM 1 MottHOCTHIO 10 10 kBT.

OnTUManbHOTO TEMIIEPATYPHOTO PEXKUMa JJIS 3aTBEPACBAHUS MOKHO JOOUTHCS 3JIMBKOI OeTOHa B
IPEIOLIYI0 WM TEPMOAKTHBHYIO omnanyOKky. Takxke B cMmech [J00aBIIAIOT CHENMaIbHbIE KOMIIOHEHTHI,
KOTOpbIE MOHIKAIOT TEMIEepaTypy ero 3aMep3aHusi. ITOT METOJ MOXKET CUUTATHCS CaMbIM 3((HEKTUBHBIM,
TaK KaK BBITOJIEH 10 3KOHOMHUYECKMM M TEXHHYECKHUM I10Ka3aTelsiM, IO3TOMY CETOJHS UM MOJIb3YITCS
JOCTaTOYHO 4YacTo. TakuMm o0pa3zom, Onmaromapsi COBPEMEHHBIM pa3pabOTKaM M TEXHOJIOTHUSM MOXHO
BO3BOJUTh (PYyHAAMEHTH! (WU Apyrve OETOHHbIE KOHCTPYKLUMHM) B 3UMHUN NEPUOJ W IPU ITOM OHU HE
MOTEPSIOT CBOM MEXaHWYECKUE U (pu3HdYecKue cBoiicTra [6].

JIOCTOMHCTBA 3MMHET0 CTPOUTEINILCTBA!

1. Cpoku cTpouTENLCTBA B 3MMHEE BPEMSI 3HAUUTEIBbHO YMEHBILIAIOTCS B OTJIMYME OT JIETHUX. XOTA U
HEOOXOAMMO MHOIO BpPEMEHM JMJIs1 BBINOJHEHHS MOArOTOBUTENBHBIX paboT, pa3pabOTKU NPOEKTa U
M3TOTOBJICHHSI KOHCTPYKIIMIA, BCE PAaBHO 3MMHEE CTPOUTEIIHCTBO HAMHOTO OBICTpee. A OOBICHSAETCS ITO TEM,
YTO B JIaHHBIH NEPUOJI MHOTME CTPOMTENbHbIE KOMIAHMU COTPYAHUYAIOT C HEOOJIBIIMM KOJIUYECTBOM
3aKa3YMKOB, UTO CHUKAET UX 3arPyKEHHOCTb.

2. bnarogapst HeOGONBIION 3arpy’KEHHOCTH CTPOUTENBHBIX (PUPM, 3UMOI MPOEKTHI pa3padaThIBAIOTCS
0oJiee TBOPUECKH U ACTAIBHO.
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3. 3umoii ynoOHO ycTpauBaTh MOIBE3IHBIE MMYTH K OOBEKTY, TaK KaK OCCHHUE (BECCHHHE) JTOXKIU U
CIIIKOTH CO3JAI0T CEPhE3HBIEC NMPEMNATCTBHA IIPU JOCTABKE HA CTPOMKY MATEpUAJIOB U creurexHuku. Kpome
TOT0, JIETKO PEIIUTH MPOOIEMY 3aHOCOB, €CJIM BOBPEMSI HCIIONIB30BATh CHETOYOOPOUHYIO TEXHHKY.

Yame Bcero MHOIME MpEANpHATHS HMMEHHO B 3UMHEE BpeMs paclosiaraloT CBOOOIHBIMU
(MHAHCOBBIMU peCypcaMH, KOTOpBIE OHH XOTAT BIIOKUTh B pa3BUTHE Ou3Heca. brmaromaps 3umHeMy
CTPOUTENIBCTBY MOKHO 3()()EKTUBHO U JAEHCTBEHHO BJIOKUTh MHBECTUIMH, KOTOPHIE OKYMATCS B KOPOTKUE
cpoku. He crout 3a0bIBaTh U O TOM, YTO BECHOM LIEHBI Ha MaTepHalbl 3HAUUTENIBHO MOBBIIIAOTCS, YTO
CKa)XETCSl M HA CTOMMOCTH CTPOUTEINIbHBIX paboT.

TakuM 00pa3oM, B 3UMHEE BpEMsI CTPOUTENIBCTBO B CYPOBBIX KJIMMAaTHYECKUX YCIOBHSIX B Poccuu
BO3MOJKHO, B CIy4ae IPUMEHEHHNSI OCHOBHBIX HOPM U IIPaBUIL.
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JOTHUYECKASI BCEJIEHHAS (CTPYHHBIE KOJIBIIA OTPUIIATEJIbHOM MATEPUM B
MHUKPOMMPE)

LOGICAL UNIVERSE (STRING RINGS OF NEGATIVE MATTER IN THE MICROCOSM)

AnHoranusi: OTpUIATCIIEHYI0 MAaTEPHIO B BHJE CTPYHHOTO KOJbIIA W OCH OKpYKaeT I0O0yIo
OapuOHHYIO MaTepuio, o0pa3ys C HEH CJIOXKHYIO CHUCTEMY, OXBATHIBAIOIIYID Makpo- W MHKpoMup. B
TAaKOM BHJE OHa OOBSCHWIA MHOTHE SIBICHHUS B Ipupoae. Marepus, B ABYyX €€ (opmax, HCKPHUBISET
BOKpYT ceos IIpOCTPaHCTBO. CBolicTBa OTpI/ILIaTeJIBHOﬁ MAaTCpHUH IIPOIIMCAHbI HHMIKC. Ona mno3BosIa
MaTe€pun HUMCTL Pa3JINIHBIC q)OpMI)I U BHUJbI CYHICCTBOBAHMHA. ITo3BomsieT YIIPOCTUThb, YMCHBIINTD
KOJINYCCTBO COCTaBIAOIIUX, M30aBUTHCSL OT CJOHBIX MaTeMATHYECKUX MOI[eHeP'I.

Abstract: Negative matter in the form of a string ring and an axis surrounds any baryonic matter,
forming with it a complex system covering the macro-and microcosm. In this form, she explained many
phenomena in nature. Matter, in its two forms, bends space around itself. The properties of negative matter
are spelled out below. It allowed matter to have various forms and modes of existence. It allows you to
simplify, reduce the number of components, and in some cases, get rid of complex mathematical models.

KiroueBnie ciioBa: CprHHLIe KOJIbLIa OTpHI.IElTCJIBHOfI MaTCpru, HCKPHUBJICHUC IIPOCTPAHCTBA
CTPYHHBIMH KOJbLAMH, TOP — SJIJIUIICOUI.

Keywords: String rings of negative matter, curvature of space by string rings, torus-ellipsoid.

BBenenune

JlanHasi cTaThsi sBIAETCS 4YacThiO KHUTU « Jlormueckas BcelieHHas», HamMcaHHAasT MHOW paHee,
HO HeomyOnukoBaHHas. Pemmn paszgenuth €€ Ha yactu. HekoTopble cTaThbl MOTYT HMETh BUJ
HE3aKOHYEHHOCTH, KOTOpbIN ompenenén e€ pasmepamu (20 ctp.). Ux mpopomkeHue, 00s3aTelabHO, B
CIIEZyIOIleM HOMepe.  YCIIOBUS MyOJMKAalMM B BallleM JKypHaJle MHE TMOAXOIAT. ['OTOBYIO KHHUTY
JeNUTh Ha 4YacTH - MYy4YUTelbHOEe 3aHATHE. Jlormka paccyXaeHus B CTaThsiX OyAeT IJIaBHO
MIEPEXOIUTh OT OJHOTO HOMEpA K JPYroMy, COXpaHss LEIOCTHOCTb KHUTH.

Wnero o CTpyHHBIX KOJbIAX OTPULATEIbHON MaTepuu MPOAOIDKUM BIIyOb MaTepuH, Iie
AJEKTPOHBI BPALLAIOTCSA [0 UCKPUBJICHUIO IIPOCTPAHCTBA CTPYHHBIX KOJIELl B OKPECTHOCTSX aTOMa, a
3aTeM nepexoauMm K saapy. lIoHATe Mupo3maHHe dYepe3 COBPEMEHHBIE MAaTEMAaTHYECKHE MOJACIU -
TsOkENoe 3aHATHE. Bcrogy HarajkuBaembes Ha  IpoOJeMbl, B BUAE AaKCHOM, MapajoKcoB U T.1.
Cracaer Hac IyTeBOJHAs HUTh  OTPHULATEIBHOW MAaTEpUHU, B BHJE CTPYHHOro Kosbna. OT KBapk —
IJIIOOHHOM TasMbl  uaéMm kK  Makpomupy.  Crpykrypa Bceenennoit no wmukpomwupa, Onaromaps
XapakTepy OTPHULATE]bHOM MaTepuH, CTaja IMOHATHOH, B OOLIMX 4YepTax OH BBICTpOEH. JlormyHo wu
MIOCJIEJIOBATENPHO PEIIAJINCh, YIPOIIAINCh, KAa3aBIIMECS CIIOXKHBIMU U 3allyTaHHBIMM INpPOOJIEMBI U
3agaun. CaM MeTOJ HEOOBIYEH — 3TO PUCYHOK M JIOTMKA, KOTOPbIM AaéT HaM BO3MOXHOCTb OHpPEICIIUTh
(byHIaMEHTAIbHYIO CTPATETUIO HCCIEeNIOBaHMA. B MepBOil KHHre WX MHOTO, UYTO YO€XJaeT B MYIPOCTH
n3peuennss Konoyuus: « OgHa KapTHMHA CTOMT TBHICAYH 30J10TBIX CJIMTKOB» WM MO-IPYrOMYy: «
OaHa KapTHHA CTOMT TBHICAYM CJOB M ThHICAYH (opMyJD».
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Cuunmoxk 1

CHumok 1 neMoHCTpupyeT HaM peajnbHyl0 JauHamMuky boabmoro B3pbiBa, mpu kotopom
o0pa3yroTcsi MHOXKeCTBO BcelieHHBIX . OT0 Cynep boasmoii B3pbis (CBB).

Uro MOXET OAMH CHUMOK, PUCYHOK OTpa3UTh IIBETOM, OTTEHKOM, TJIYOMHOH, 0O0BEMOM,
KOHpUrypaluenl M Tak fajee, Mbl CMOXXEM OINMCAaTh TOJBKO MHOXKECTBOM CJIOB M (OpMYyN, KOTOpbIE
HY)KHO €II€ MpaBWIbHO MCTONKOBaTh. B3rnsHute Ha Qororpaduio cBoell MaTepuu, ONMUCAHHYIO
S3IKOM TPOTPAMMHPOBAHUS, IyMal0, OHa Bac HE BIEYATIUT. Tak TeopeTuyeckas (pu3mka CMOTPUT Ha
Bcenennyro. OHa MHOro jgajia Hayke, HO, MOTpyXasich B TINIYOMHBI KOCMOCa M MaTepuH, cTaja
nperpajoi Ha MyTH K HCTHHE. 3a JBECTHU JIET B COBPEMEHHOW (u3uke 00pa3oBaluCh MaTeMaTHYeCKHe
3aBaJibl, KOTOpble 00pa3oBajii CBOEOOpa3Hble JAOMPHUHTHI, MO KOTOPbIM OpoasT Mmacchl yuéHbIX. B
¢u3uke cosganach MapajoKcalbHas CUTyalus, KOorja TeopeThueckas ¢u3uka CcBoM  (paHTa3uwy,
MPOTUBONOCTaBMWIa (u3HUecKkor Jjoruke. s moanepkaHuss CO3AaHHOM MMM MOJENH, MPOU3BOJIBHO
YBEIMUUBAIM Pa3MEPHOCTh, MEHSUIUCh  KOI((UIIMEHTHI, BBOAWINCH 0e3MacCcoBble YacTHLBI M Tak
nanee. Benp mnpenynpexnpanu P. @eliHman ¢ A. DHHIITETHOM HE YBIEKAaTbCAd NEPEHOPMUPOBKOM.
MartemaTtka B (PU3MKe BBHIIIA BHEPEN, Takas CHUTyallus CO3/JaBajlaCh B TEUEHUW JIBYX croieTuil. B
MOJIHYI0O CWIIy BCE Hayanach ¢ MakcBemia. JEeKTPOMAarHUTHbIE ypaBHEHHS yraJblBajld BEIUYHUHBI U
MOCTIeIOBATEeIbHOCTh ATUX  B3aMMOJEHCTBMH, HO (U3MKY sBIEHUH He packpbiBanu. He wmormu
OOBSICHUTH TMPHUYMHY SIBJICHUH, UTO B PU3HUKE MOBTOPSUIACH MHOTOKpAaTHO. JlJig pa3bsCHEHUs WU3JIydeHUs
BBEIIM JaXe TAaKOE TMOHATHE, Kak 1moje. CreayromuM NEpUOAOM, KOIZla MaTeMaTHdecKas 4YacTb
Gbu3MKM MONy4YUT HauOosbllee pa3BUTHE, ObI0O BpemMeHeM A. DHHINTEHHA UM NEpPUOJOM paccBeTa
KBaHTOBOH ¢u3uku. JIo mOpsl BpeMeHH, OTO MPHUHOCHIO TMOJNb3y. MaremMaTHUYecKue MOJenu
BceneHHbIX ( Mynbtu - , Cynepcummerpun, M — teopun, CTaHIApTHOH ...) OCJOXKHSJIM TIOHUMaHUE
SIBIIGHUSI, TJI€¢ aOCTpaKTHbIE KapTUHBI MHUpPO3AaHMs MPEACTABISUINCH  pPEaNbHBIMH. ABTOPBI  OJHOM
aOCTpakTHOM Mozenu BceneHHOW cHmopwin C aBTOpaMH JApPYrod, a (U3UKU THITATUCH OOBSICHUTH
HETIOHSTHBIE YpaBHEHMSA, MpPUIATh UM XOThb KaKOW - TO (PU3MYECKHI CMBICIL. CoBpemMeHHbIE
MaTeMaTHYeCKHEe TEOPUH JaJIeKH OT pPeajbHOCTH, OHU He OOBiACHSIOT e€. Panbiie ObuIO Tak: GpU3MKU
CTaBUJIM SKCIEPUMEHT, MATEMATUKH CTApPAIUCh MATEMAaTHYECKH OIMCATh €r0 pe3yibTaThl, PEayraaaTh
JMaTbHEHIIMI  XOJl ONbITa, TENeph - HaoOOpoT. Bmepeam abOcTpakius, a oHM 3a Hedl. Bpemenamu
yragplBajics XOJ JBW)KCHMS: KOIJa SKCIIEPUMEHT JaBajl BO3MOXHOCTb €ro mnpoeputb. Ho ¢
npuOIKeHHEeM K TpaHHLlaM Makpo - UM MHKPOMHpa MaTeMaTHKa OKOHYAaTEeNbHO BbIILIA Brepén. B
3TUX TMpeAenax TEOPEeTUYECKUE MOJEIM  HEBO3MOXKHO JKCIIEPUMEHTaJbHO IpoBepuTh. HacTtosmue
MaTeMaTH4eckue (paHTa3uM IUIIOC 3aBajbl MPEABIIYIIUX OMIMOOK OMNpeAeNWin JalbHEUIIUui XOoJ
Hayku. [IpennaraeMerii METOZ OCHOBaH Ha COONIOJACHUM (PU3UKO - JIOTHUECKOH TOCIEAOBATEILHOCTH B
MPENINONIOKEHUH CYIIECTBOBAHUS CTPYHHO - KOJBIIEBOTO XapakTepa OTPULIATEIBHOW MaTEepUHU BOKPYT
OapumonHoit e€¢ wactu. OH pemma  MHOTHE MpoOJeMBbl MakpOMHUpPa, U JaBal BO3MOXHOCTh
MaTEepPHUAIBbHOIO COCAMHEHHS €ro ¢ MUKpOMHUpOM, ObUT ero TBEpAOW MaTepuanbHOW ocHoBoH . [1], [2].
Hayxa o cymectBoBaHuUM Yy OapHOHHOW MaTepuu BTOPOM €ro 4acTH, J0 COBPEMEHHOTO BpPEMEHHU, HE
3Hana. C npubimKeHHeM K TpaHUIlaM MakKpo - U MHUKPOMHpaA CTalo TpPyAHEH OOBACHATH SIBIICHUS.
[lonyuanoce, u4TO0 Yy MIPUPOJIbI BA MHpa U KaXAbli €O CBOMMH 3aKOHaMHU.
[Ipumepsl HEBEPHO MCTOJIKOBAHHBIX COOBITHI B MaKpOMHUPE:

1. Haxopsimuecs Ha BuUAy, NOpocTble Ha BuA mnpobiembl (JIyHBI) HE pemieHbl, a Mbl
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3amaxuBaeMcsi Ha BceneHHylo U Mukpomup. OTpULIATENbHYIO MATE€pUIO, B BHUAE BHYTPEHHHX H
BHEITHUX CTPYHHBIX KOJIel, OOOWTH M WTHOPHPOBATH ITO HE IMOMYYHUTCS. TONBKO B TakOM BUAE U C
TaKMUMHU CBOMCTBAaMH OHA PELIA€T OYEHb MHOTHE MPOOJIEMBI.

2. OmnpepeneHue DWHINTEHHOM BEJIMYMHBI BEKOBOTO YIila OTKIOHEHHUS IUIOCKOCTH OPOUTHI
MepKypHsl, OT INIOCKOCTH BpallCHUA BCCX OCTAJIbHBIX IIJIAHCT. Benuxkoe OTKPBITUC, HO TMpPUYHUHA
SIBJICHUSI HE OTIpeJiesIeHa. 3. OOpamienue
[Inyrona m XapoHa Jpyr K Jpyry OJHUMH CTOPOHAMH HE OOBSCHUIID CHHXPOHHBIM BPAIICHHEM.
PemaroTcss OHM CTPYHHBIMH KOJIBIIAMH OTpHLATENbHOM Martepuu. U Tak nanee.

JunamMuka mpeoOpa3oBaHUs TOpP — IIAPOBBIX BCEIEHHBIX B TOP — AIJUIMIICOMIHBIC, OIHOU
KapTUHKOM peIIaeT 3araJky KBa3apoB, 0Opa3oBaHHME TallaKTUK, 3BE3J W MHOTHE Jpyrue MpoOJIeMBl.
Pucynok 1.

Pucynok 1

IlepBoe, CBB Obul ma3MeHHO OCKOJIOUHBIN, 00 3TOM TOBOPHT HMYHKT a. [loHsATHO, 9TO IpM
CbB nama Bcenennas He opgHa.

Bo — BTOpBIX, OCKOJKH HUMeeT (opMy TOp — Iapa W DIUIATICOUTA.

B — TpeThHX, PUCYHOK pacKpbiBaeT BCIO MOCIEIOBATENLHOCTh MPEOOpPa30BaHUs TUIA3MEHHOTO
TOp — 1Iapa B BOJOPOJAHBIN TOP — IJUIUAIICOU], C OJHOBPEMEHHBIM €r0 pa3JlyBaHUEM.

B — yeTBEépTHIX, NOCIIEI0BATENLHOCT, MYHKTOB a, 0, B, I — 3TO MOCJIEI0BATEIbHOCTh
AHHUTWISIIIUN BemecTBa BceneHHoil. MBI BHANM HMX KaK «KBa3apbl» (BCEJICHHBIC).

B — nATHIX, BUAUM IpYyrue BCEJEHHBIE B PAa3BUTHUM, BCIO UX IOCIEI0BATEIBHOCTD.

B - mecTbIX, COBpEMEHHOE YCTPOMCTBO BCesleHHOW B BHJIE ra30BOI0 TOP — AJUIAIICOUAA, U3
CTPYHHBIX KOJIell OTPULATEbHOW MaTepuu U OAPUOHHOIO BEIIECTBa.

B — ceabMbIX, MyHKT a — 310 (popma Hamiero CoiHIla, KOTOpoe 00pa30BajoCh NMPHU B3PbIBE
CBEPXHOBOM.

B — BocbMBIX, ompeselieHa KOHEUYHOCTh BceenenHoit ¢ ¢opmoi, Kak B MYHKTe .

B — neBATHIX, pa3ayBanue BcenenHoit OymeT mpowcxoauTh 10 MyHKTa jA. CTpyHHBIE KOJbIIA
OTpHUIIATENILHOM MaTepuu (BHYTPEHHHE U BHEIIHKE) OyAyT CIOep>KuMBaTh JajbHeilliee e€ paciiupeHue.
MOXHO JOATO MPOAOJKATH ATOT CUCOK. CKONBKO MOHAIO00UTCS MaTeMAaTUKU Ul M3BJICUCHHS BCEH
uH(pOpMallMd U3 MPOCTOrO PUCYHKA, a 3aT€M, MHOXKECTBO KHHUT JJIsi OOBsICHEHH 3TUX (Qopmyin. B
¢usuke Oe3 HUX pabOTy HE MPU3HAIOT HAYYHOH.
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Pucynox 2

BeiOpannblii  mMetox  gaér  oOIIyI0  KapTHHY, OINpEAENsieT  CTPAaTerHui0  HCCIIEOBaHUS.
C npubnmkeHUeM K TpaHHWIAM MakKpo - U MHUKpoMupa IU(poBbIE 3aBajbl BHIPOCHH . PHCYHOK 2
OOBSICHWUJI YCTPOMCTBO U KOHEYHOCTh Hameld BceneHHoi, mecto B Hell Hamel [Mamaktuku. Ilonsu
HEMPaBUJILHOCTh OOBSICHEHHS 3akoHa XaO0ma. [lmazmennsie ockonku npu CBB momyudaroTcs AByX
BUJIOB (TOp — 3JUIMIICOUIBI U DILIIUIICHI).

Pucynok 3

Pucynok 3. IlpencraBnenne BceeneHHoM B Buae TOp - djUIMIcouga AAa€T  pasraaky TEMHOMN
sHepruu. VMHopmaTUBHOCTH Jake HEOONBIIMX PUCYHKOB orpoMHa. MX uepena mocienoBaTeNbHO H
JIOTUYHO TEPEXOIUT JAPYr B Jpyra, He TepSIOT NEePBOHAYAILHOTO CMBbICIA, HE 3arpyKeHbl abcTpakiuen
u muctukoi. Ilpm Hanucanum kHUrM ynop penancsd Ha HUX. OHU B COYETaHHU CO CIOBOM HE JAIOT
nBoiHOro TOJKOBaHUA. LluppoBoe O0OBSICHEHHE TOJBKO YCWIIMT JOKa3zaTelbHyl0 0a3y. OmgHH Ke
IUQPBl  KOJIOCCATIBHO 3aTPyIHSIOT IIOHUMaHWe JAelcTBuTenbHOCTH. HyXkHa  mpocrora, JOruYHas
HOCJIeI0BATEIbHOCTD, HHHOPMATHBHOCTh W 00pa3HocTh pucyHka. Cratbu [1], [2] Ha cBOMX cTpaHuIax
UMEIOT MHOXECTBO PHUCYHKOB. Ecim  MHpOpManMi0 B KapTUHKaX IONBITATbCS M3JI0XKUTh TOJBKO
CJIOBaMM, TO UX O0BEM YBENIMYHUTCA B HECKOJIBKO pa3. B ¢dopmynax ona Oyaer He MeHblIiero oobéma,
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HO MaJIO KOMYy IIOHATHOW. l71aBHOe, pasrajka BCerja JeXkajga Ha IIOBEPXHOCTH, Ha BHIy. I[IbrtaeMcs
MOCTUTHYTh ~ MHp, T[OITOMY JOJDKHBI — HCIOJB30BaTh BCE METOAbI HAayKd: (DU3MUECKYIO JIOTHKY,
HKCHEPUMEHT, MaTeMaTUKy, PHCYHOK H T.J.  Maremarndyeckas 4acTb (HU3UKH  OTCYTCTBHEM
(bu3nyecKoi JOTMKM CMYIIAJO0 M MPHUBOJAMUIO B IIOK, AyMaldW Tak MojoxeHo. Bc€ Opamoch Ha Bepy.
EE otcyrcTBHE B KBAaHTOBOM MHpE HE CUMTAIOCH OOJBIIUM TPEXOM, MPOBEPUTH OSKCIEPUMEHTAIHHO
SBJIGHUST dYacTo ObUIO HEBO3MOXKHO. Hepazbepuxa B Mukpomupe Hayanach ¢ onbita FOHTra, KOTOpBIit
Obul  HempaBWIbHO TOHAT. OmnpenenéHHOE BIMSHUE OKa3ald ypaBHEHUS MakcBeia, KOTOpbIE
OOBSCHSIM MaTeMaTHYeCKHE 3aBUCUMOCTH DJIEKTPOMArHUTHBIX SBIEHUH, HO 0e3 uX (HU3HUECKOro
cMbIciia. B KapTWHBI MHKpOMHpa BTOpPIJIACH BOJHOBas (pu3MKa, BepHee MaTeMaTHueckas e€ YacTb,
YTO CTaJO0 MPUYMHON TOSBICHUSA 3aIyTAaHHOCTH, HEOMNPEIEIEHHOCTH , «JI0XJbI€» KOILIKH, MHCTHKA.
HeBepHo o00bsicHEHHBIN SKcriepuMeHT FOHra Cily’kuia <©oKeJIe3HbIM» apryMEHTOM B MOJIb3y BOJIHOBOM
¢busuku B mukpomupe. Puuapn ®@eitHman 06 ombite HOHra roBopui, 4yTo OH JIEMOHCTPUPYET SIBICHUS
«Iekalye B CaMOM cepile KBAaHTOBOM MexaHukm». OObscHeHHE ero (ombpiTa) Yepe3 CTPYHHBIC
KOJbIIA OTPULIATENIPHON MaTepuu TOKa3ajdl OLIMOOYHOCTh H3TOTO B3IJIsSAa - 3TO OBUIO «yAapoM B
cepaue».  KopryckynsipHo — BOJHOBOM [Jyajau3M  pachajics, B KBaHTOBOM MHpPE BOJIH HET.
Kopnyckynspuelii Mup - MHp 4YacTHIl, [I€ Jae KBaHT »HHepruu (poToH) mpeAcTaBisyi coOoi
BOJIHOBYIO KOpIIYCKYJYy OSHEpPIMM, OIpaHUYEHHYI0O B 00BEME yacTuily dHepruu. Bonnam, B
KJIaCCHUYE€CKOM TMOHHMMAaHHM, B KBAHTOBOM MHpE HET MecCTa - JJid Hero OH ciuiikoMm Mman. [louemy Ttax
npou3onuio? OTOMYy €CTh OOBEKTHUBHBIE IPUYMHBL: KOIJIAa CO3JaBajlach KBAHTOBas MEXaHHKA, O
TéMHON Marepuu Huuero He 3Haimu. Cmacubo LIBukke, oOHapyxuBIIeMy €& Ha OKpauHe BceneHHOH.
[Ipupona mnpekpacHO MOHHMMAETCS U OOBICHIETCS Yepe3 OTPULATENIbHYI0 MaTepui0 B BHJIE CTPYH H
OCH, KOTOPBIM MO cuie o0benuHUTh 00a wmupa. OO0 3TOM «HEYyYyTEHHOM (akTope» U O MPOCTOTE
yCTpoOWCcTBa TpHUPOALl ToBopmia emé A. DhHmTedH. [lepekoc B CTOPOHY MaTeMaTHUECKOro MO3HAHUS
MHUpa MPOU3OIIEN OT HeJOoCTaTKa MpoBepeHHoW uHopManuu. Hago oTnaTh UM AOMHKHOE: «UX METOJIbI
70 OIpeneNéHHOr0 BPEMEHM paboTaiuy, HO JAEHCTBUTEIBHOW KapTUHBI MHPOYCTPOICTBA OHHU HE
nposicHanu. [Ipoucxonsuiye mpoueccsl, SBICHMS ~ OYEHb JOJIO€ BPEMs IOHUMAINCh HEBEPHO.
EnuncrBenHas cnabocTh NOPEJIOKEHHOM CTPYHHO KOJBIEBOM TEOpPUM OTpHULIATEIBHOW MaTepHuH
Bcenennoit - 3TO OTCyTCTBHE MaTeMaTHMYeCKOW MOJENU CTPYHbI, (DU3MKHM COCTaBHBIX  4YacTed, e&
OCHOBBI, X CBOMCTBA.

C oTpunartenbHOM  MaTtepued , uMmeromas  (GopMy  CTPYHBI, C  HCKPUBIEHHBIM WM
npoctpancTBoM, Teopusi Beero Oyner co3manHa okoHuarenbHO. OHa, TOJIBKO B TakOM BHJIE, a HE B
BUAE KHUAKOCTH, oOnakoB cnemaer Ilpupony enunoi. Ilo — apyromy, pemuTs npodiaeMy He
nonyuntcs. Hama BcenieHHast - 3TO CTallMOHApHBIN, BpallAlONIMACA TOp — djutuncoua. B mpupome Top
OYEHb pACIpPOCTpaHEHHAsh TreoMeTpuueckas (¢urypa, MOBTOpsIOLIEcs MHOTOKpaTHO: 3To Bcenennas,
S/lpa COMPAIBHBIX TaJaKTHK, TOP — 3JUIMICOMIHBIE 3BE31bl Thna ConHIa, mapoBas MoJHUA. B kuBoi
IPUPOJE ATO IJIOABI JIEPEBbEB: SOJIOKH, TPYILIH ...

Top — smuncons COCTOMT W3 BHYTPEHHHX W BHEIIHUX CTPYHHBIX KOJIELl  OTPHLATEIBHOU
MaTepUM, WIPAIOLIMM pOJIb KapKaca, B MCKPUBIEHUM IPOCTPAHCTBA KOTOPBIX BpalllalOTCsS H3JIydEHUE,
YaCTUILbl, BOJOPOJ, TaJaKTUKH, 3BE3JHI ...

I'maBHoe, oTpuuaTelbHasi MaTepusi, COeIMHWIA, CKpemuia BCEe COCTABHbIC YaCTH
0apMOHHOI0 BelleCTBAa, OT KBAapPKOB [0 BcejleHHbIX. OHa o0beaununa Muposdaanue. Toabko ¢
Hell (u3uyeckue 3aKOHbI cTaaH o0muMu A Makpo - m Mukpomupa. OTpHnareJbHas
Marepusi omnpejaessier eé (Gopmy - KOHeYHOCTHh BcesleHHOM.

Hanuume pejaMKTOBOE M3Jy4deHHe BO BcejeHHON  Takke SIBJISCTCH A0KA3aTeNbCTBOM
KOHEYHOCTH , KOTOpoe OpOAMT 110 MCKPHMBJICHUIO MPOCTPAHCTBA €€ CTPYHHBIX KoJjeun. B
OeckoHe4yHOil BceseHHOW Bce WM3JIyYeHHs, PeJTHMKTOBOE TO)Ke, HMcYe3ad Obl _emié B HavyajdbHbIE
MoMeHThbl bB. B KOHeYHOM NpPOCTPAaHCTBE, 0 NPUYUHE CBOEil cJa00CTH, PEJHKTOBOE HM3JyYeHHE
HEe MOXKeT 1peoJ0JeTh CTEHKH HMCKPHBJICHHS NPOCTPAHCTBA CTPYHHBIX KOJEL , I03TOMY OHO
MWJLIHAPABLL JeT Haxoautcs B Heil. Hacraner BpemMsi M OHO  coiiéT co cueHbl. PeaukroBoe
U3JIYYeHHs]  SIBJSIETCS KOCBEHHBIM J10Ka3aTeJbCTBOM _CTPYHHOrO _ycrpoiictBa _Mwuposaanus.
Pabora 00 sTom Obuta pasmerieHa Ha caiite gorodmoy. com emé B 2014 romy. Ceifuac  mpaBUT
«OneranTHass BceneHHas», rie BCE CIUIONIP NPOHWU3aHO  MAaTEeMaTHUKOH, aOCTpakIued, MHCTUKOH, TIe
IIpupoaa paszneneHa Ha Makpo- U MHUKpPO- YacTH.

3acayra «JuaerantHoii BcesieHHOI» B Wjaee CTPYHHOI'O YCTPOHCTBA MaTepHH.

O OBOMCTBEHHOCTH MaTepuu, 00 €€ OTPUIATENbHOW COCTABISIONICH HHUYEro HE TOBOPUTCS.
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CtpyHBl MaTepuu OTHOCAT TOJNBKO K OaprHOHHOMY BemiecTBy. MH(popmamuu o BTOPOil COCTaBISIOLICH
HeT. B coBpemenHoOll (u3mke oTpulaTenbHas MaTepus SK30TUYHO - apemepHa. Kak Mbl 00Xommivchk
06e3 Heé mpexnae, yOIUBUTENbHO. Tombko OHHIITEHH HE MOT  HPUMHUPUTBCS € Pa3AeibHBIM
CYLIECTBOBAHMEM MAaKpoO - U MUKpOMHpa, U Obul mpaB. bbuto Bpems moabémMa KBAaHTOBOM MEXaHUKH, B
siipopun ero He ycublmanu. 'oBopuinu 00 0coOoi ponm M 3akoHax KBaHTOBoro mwpa. lludposoit
nepuoi, ¢ €€ MHOXXECTBOM Mojeliel, OONbIIUMU Pa3MEPHOCTSMU, B3aUMOJCHCTBUSIMH, TEPEHOCUNKAMU,
napajoKcaMu, JIETKO MEHAeMbIMH KO3((UIIMEHTaMU W Tak Jajee, HEe pelrajg MmpodiieMy KBaHTOBOM
IpaBUTAllMU, YCIOKHEHUE TOJIbKO Hapacrtano. 3a0buid, uro I[lpumpona -3koHomHasi xo3siiika. OHa u3
JIBYX COCTaBJISIONINX co3aacT Jiroboe Omono. B «DOnerantHoit Bcenennoi» martepust (urypupyer B eé
HayaJlbHOM MPEJICTAaBICHUU B BUJE CTPYHHBIX KOJIEL, CBOMCTBAa KOTOPBIX ONpEAENseT  4YacToTa
Koje0aHui, HO OTHOCHJIM HUX TOJbKO K OapuoHHOMY BeulecTBY. CTpyHHBIM XapakTep OTpHULATEIbHOU
MaTepuu AO0Ka3aH OOBSICHEHHBIMH MpPUMEpPAMU H3 MaKpOMHUPA.

«CtpyHuble KoJgbla Bceegennoii» u  «Jlormunas BcejdenHass » - He HPOTHBOBECHI
«JuerantHoi BcejieHHOI», 4 CjeAyIas CTyNeHbka B no3HaHuW IIpupoasl, rie oTpuuaTeJabHas
MarTepusi, B ()opMe CTPYHHOI0 KOJIbLA M _OCH, 00beANHsACT 00a MHpa.

Martepusi, B KOHEUHOM cuéte, oauHapHa. CTpyHHbIE KOJIbLIa OTPHULATENbHOW MATEpUU  BBIIUIN
13 KBapK — INIIOOHHOM IuiasMbl bonbmoro B3speiBa. HemHemnwuii coctaB BcenleHHON onpenenwics B
XOZ€ IMKJIA, pa3fefUBIIEr0 MaTEpUI0 Ha JBE YacTH (IOJOXHUTENIbHYIO U OTpHULATENbHY0). PHcyHOK 4.

Pucynox 4

[Tocne pacmana oTpuIaTEIPHOM MaTepuu (CUHHUH IIBET), MOJOKUTEIbHAs MaTepus (KpacHBIHA IIBET)
crsaruBaeT Bcé OapuonHoe BemecTBo B BU/L (boasmyw Yépuyro [IpIpy) ¢ ocTaTKaMu OTpHUIATEIbHOMN
marepuu. Ilynkr 1- 2. Ot nmynkra 2 k 3 npoucxoautr nepepoxacHue BUJ B BB/l (boabsmyi Beayio
Jpipy). Kak u ckonbko BpeMeHM OyIeT NpPOUCXOAMTH IPEBpPALICHUE MOJOKUTENbHOH (O0aprOHHOM )
MaTepud B OTpPHIATENIbHYIO, Heu3BecTHo. Yacto 3amaroT  Bompoc : «Yto  Obuto 1o BB?»
OtBer: «B  Touke cuHrymsipaoctd (oT m.2 10 m.3) MpoOUCXOMWJI — Tporecc — IpeoOpa3oBaHUsS
MOJIOKUTENBHOTO (0apHOHHOTO) BEIIEeCTBA B OTPUIATENBbHYIO MaTepuio». JUINTENbHOCTh €ro, TyMaro,
Oyzer paBHa JIUTENBHOCTH cymiecTBoBaHMM Bceenennoil. Ilpomecc 3akonuntcess Cymep Boabmum
B3pbiBom (BB ). Ilynkr 4. /lanee newxkenne orm. 4 k m. 1 depes m.5 u m.6 xk m 1. U3 pucynka 1
BUHO, YTO B Ha4YalbHBIH mepuon m.4 OaproHHON MaTtepuu ObuTo Maio. I[lTo mMepe mpubmmwkerus K m. 1
yepes . S - m. 6, e€ comepxanue Bo Bcenennoir BospactaeT. OT m.4 K m.6 oTpulatenbHas MaTepus
w1aBHo yMmeHpmmTca. OT m.6 k m.1 oHa pe3ko HauHET CBOE CHIKEHUE, IPOUCXOJUT €€ pacmaf.
K koHny cyuiecrsoBanus BcesieHHOH Bechb BoA0poa e Oyaer mnorpayeH. IlocTeneHHO CTaHYT
3aTyXaTh __TAJAKTHKH, 3BE3/1bl - MCTOYHUK _HEWTPHHO, KOTOpPble  MMEKT _BCe  He00X0AMMbIe
CBOICTBA JUIsi NPEBPAICHUs] MX B CTPYHbI OTPHLATENbHOW MaTepuu. Pa3sHOBMIHOCTH HEWTPHHO,
a_MOXKeT ObIThb_JIpYIrHe HEOTKPbIThble YACTHIbI, YYACTBYOT B CTPOUTEJILCTBE CTPYHHBIX KOJIell,
4YTO0 He BbI3biBaeT coMHeHusi. Iloka BcesjeHHasi mojaHa JeHMCTBYKOINMMM TaJaKTHKAMM W IOJHA
3Bé31aMM, TO _OHA _IQJIHA _HEWTPHMHHBIMHM _NOTOKAMM, KOTOpPble _ YYACTBYKT B CTPOUTEJLCTBE
Matepuu. Vcye3HoBeHHMe 3BE31  BbI3OBET HMCYE3HOBEHHME HEMTPMHHOrO ¢yHaameHTa Bceil
Matepun. OTpuuaTejbHasi MaTepus HAYHET NOTHMXOHBKY CTAHOBHTLCS TOHKOM, pAa3pylIaThCsl M
Hcye3arb, 00HAKAA c000i 0APMOHHYIO, KOTOpasi HAYHET CTEKAThCs B YépHbIe AbIpbI (1. 6 - 1.1
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—1.2. Pucynok 4). O0o3HauuM npodaemy: Kak 00pa3ylorcs CTPYHBI OTpHLATebLHOH MaTepum?
M3 kakux yactun oHa cocTouT? Kak 3TH 4YacTHIbI COCAMHAKOTCH MeKAY coboit?  Buauaje
HY’KHO TOHAATh 3Ty 3arajo4yHyr0 vactumy. Yepe3 3eMiu110 NpPOXOAUT NOTOKHM _ COJHEYHOIO W
rajakTuyeckoro HeiitpuHo.  Ilpupona  o4yeHb J3KOHOMHA K __CBOMM _ pecypcaM, M03TOMY
HEeHTPHHO, C TAKHMH CBOWCTBAMH, NEPBLIH KaHJIWIAT Ha PoJIbL TEMHOH MaTepHH.

Bcé BemecTBO (€ ocTaTkoM oTpuiiaTenbHO Marepuu) yctpemusiercs k BUJ/. 3a mepuwon ot m.4
no m.l top — smuncouasl BceeleHHOW, rajgakTHk, 3BE3Jl, CBEPXHOBBIX M T.J. yBeJIMYaT OapHOHHOE
BEILIECTBO MHOTOKPATHO. DTO BHJIHO MO TE€OJOTMYECKUM CJIOSIM BO MHOTME COTHU METpOB. OTpe30K OT
n.2 1o m3 — orpezok YépHoi [IbIpbl, XapakTepu3yercs YBEIMUYEHUEM OTPHULIATEIbHOW MaTEpHH.
[MuknuuHoe mpeoOpa3oBaHUE OTPULIATENIFHOM MaTepud B TMOJOKUTEIbHYI0 MATEPUI0 MPOUCXOIUT
yepe3 TOuKy cHUHTryisspHOcTH. CTpemienue BceeneHHOW U BceX BCeCHHBIX K cBouM YépHbIM dbipam
Bel€T K Heill u Bcto Mera — Beenennyro k Cymep boabmoin Yépuoii [Abipe (CBY/l). Pucynok 4 -
3TO MaJICHBKUI LUK BCEJICHHOW, KOTOPBI MHpeAcTaBisieT co0oil yactnuky BoJbmoro mukiaa Mera —
Bcenennoi.

I'maBHoii  3aragkoii Mupo3ganusi  OyaeT Iepexoq  OTPHIATEJLHON  MaTepuu B
MOJIOKUTEJIbHYI) M_00paTHO, YTO TOBOPUT O €IMHOI_MaTepuH, B JBYX eé (dopmax.

CpoilicTBa OTpHIATEJLHOH MaTepuu

1. OrtpunartenbHas matepusi OTTaJKWBaeT JIO00€ BEIIECTBO, M3NydeHUE. OJTUM OHa cels
mackupyeT. IlposiBasiercss Tonpko rpaButannoHHo. OHa He oOnanaer 3apsaaoM. OTpULIIATETbHOW OHA
Ha3BaHa JUid ynoOCTBa, IJIS pasfeliieHdus OT APYro 4acTh MaTEpHUU, HA3BAHHOM MOJIOKUTEIHHOM.

2. OrpunarensHas Matepus 00JIaJaeT MAacCCOW, HCKPUBISET MPOCTPAHCTBO, B KOTOPOM MOXKET
HAXOJUTHCS JAPYroe BemIecTBO M dHeprus. OmpenernseT coOoi OpOUTHl A YacTHIl B MUKPOMHpE, a
JUTS TalTAaKTHK, 3BE3]1, IUTAHET M JIPYTrUX KOCMUYECKUX TEJI B MaKpOMHUPE.

3. CrTpyHBI CKOJB3AT W OTTAJIKUBAIOTCA OTHOCUTENBHO JAPYr ApYra, MOKa IMO3BOJSET HIHEPTHs
OKpyXaromeil cpeabl. X civsiHHE MPOUCXOAUT NPU ONPEACIIEHHOW TeMIepaType.

4. OnHa UMeeT CBOWCTBO PACTSKEHUS, MPEAeNbl HEU3BECTHBI.

5. Bupgna ananorus B yCTpPOWCTBE CTPYHHBIX KOJIEII OT aToma 10 BceneHHOM. Buyrpennue
W BHEIIHME CTPYHHBIE KOJbLA MEPECEKAloTCsl M0 JAUAMETPY OChI0, BOKPYT KOTOPOM OHHM HMEIOT
cBOOOMy BpamieHus. PacTsokeHne 4acTeil Kpyra MOXKET MPOUCXOJUTh HECHUMMETPUYHO.

6. Ilpu HarpeBaHHHM CTPYHHBIC KOJIbIIA CTAHOBSTCS (JIMIKHUMI, Y HUX TMOSIBISIETCSI CBOWMCTBO
ciunatees. Jlamee OOBSCHUM, KOTZIa 3TO MPOSIBIISIETCS.

7. WckpuBIE€HHOE TMPOCTPAHCTBO CTPYH DKpPAaHUPYET NEHCTBUE CHII TATOTEHHUS LEHTPAIBLHOTO
Tela Ha TMepeMelleHne MaTePUH B HHX.

8. BHemH#me ¥ BHYTpPEHHHE CTPYHHBIE KOJIbIIa OTPHUIATENILHONW MaTepuud MOTYT BpallaThCs
BOKPYI' CTPYHHOU OCH.

9. UckpuBIE€HHOE TMPOCTPAHCTBO CTPYHBI CIYXKHT IYyTEPOBOIOM [UIsl JpYrux (GopM MaTepuu
(M3y4yeHue, 4acTULbI ... - MUKPOMHUP, MaKpOMHUpP — HU3JIy4YECHHE...TJIAHEThI, 3BE3/bI, TaJaKTUKU...) MBI
MpeAnojiaraéM HaJMYUU U JIPYrUX CBOWCTB.

B3aumopeiicTBus

JlokazaTenbCTBO  CYIIECTBOBAHME OTPUIIATEIBHOW MaTEepUM B  BHUJIE€ CTPYHHOTO KOJIbLIA,
IIOCTPOEHO Ha MPUHUUIE pPa3raJblBaHUs TalH NPHUPOIBL, [IE MaTEpHs INPEICTaBICHA B BUAE CYMMBI JBYX
MaTepuil — 3T0 OAPUOHHBIM LEHTP (AP0 aTOMa), KOTOPHIA Ha3bIBAE€M IIOJIOKUTENBHBIM, a €r0 OKpYXKEHHE,
B BHJIE CTPYHHBIX KOJeIl - oTpuIarenbHbiM. O0e 4YacTH BellecTBa CBOMM HCKPHUBIECHHUEM IPOCTPAHCTBA
XapakTEepU3yIOT Bce CBoMcCTBa MaTepuu. [loka HEM3BECTHO M3 KAKWMX YAaCTUIl U KaK YCTpOEHa CTpYHa,
HO C HEM BBICTPAMBAETCA JIOTMYHAs U TNOHATHAs KapTHHA.

CoBpemeHHast (U3MKa BCE B3aMMOJACWCTBUS B MPHUPOJAE PA3ACIAIOT HA YETHIpE BHJA: a)
cj1adoe, 0) rPABHTAIMOHHOE, B) 2JIEKTPOMATHMTHOE, I') CHJIbHOe (siiepHoe). IlpeacraBisiss OpuUpoay
cuMOHMO030M NIBYX (hOpM OJHON MaTepuu, BCE B3aMMOJICHCTBUS MOXHO MPEICTABUTh KaK CJICICTBHE WX
CBOMCTB, KOHCTPYKIIMOHHOI'O yCTpoicTBa , AedcTBUA. OIMH HM3 NPUHIMUIOB HAyKH - 3TO YINPOILIECHHE H
YMCHBIIIEHHE KOJMYECTBA COCTABJISIONIMX, NIPHU MOMOIIM KOTOPBIX MOXHO OOBSCHUTH (UINUICCKUE
sBieHus - bpurBa Oxkkama.

a). Ci1a0oe B3anmMojeiicTBHE.

Kazanoce cTpaHHbIM, Kak BHYTpH cdepbl JOEHCTBUS CHIBHBIX  SIAEPHBIX CHUJI  MOTYT
cymectBoBath ciabbie? OCh CTPYHHBIX KOJICI OTPHUIATEIIBHOW MaTepuu MPOXOIUT dYepe3 sApO aroma.
Snpo atoma — 310 cepa OEHCTBUS CUIBHBIX SIACPHBIX CHI. Bcsi cTpaHHOCTH mporecca B TOM, UTO U3
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aIpa JOaxe MPU HU3KOW TeMIepaType MOTJM BBIXOJAWTh YaCTHIBI W U3IydyeHHe. 3HAUuT, B cdepe
SJIEpHBIX CHJI OBLIO OTBEPCTHE, YepPe3 KOTOPOE OHM MOTJHU BBIXOJAUTH. DTO OTBEPCTHE OIpeessiia OCh
CTPYHHBIX KOJIEL OTPULATEIbHON Marepuu. MICKpUBIEHHOE MPOCTPAHCTBO CTPYHHOM OCH SKPAHUPYET
BBIXOJISILME YACTUIIbL, U3JIYYCHHE OT JEUCTBUS SACPHBIX CHIL.

Bbixoa WM3/IMIIKA JHEPruM, YACTHIL M3 sApPa O0bSCHSETCS OCbK CTPYHHBIX KOJell, B
HCKPHMBJICHUM KOTOPLIX OHM MEHbIlI¢e HCHBITHIBAKT JeiicTBHE CHJ _ NPUTsKeHUusA.  YacTuubl,
HAXO0AACh B HMCKPHMBJIECHUM TMPOCTPAHCTBA CTPYHbI, He B3aMMOJACHCTBYKT €O CTPYHHOI _0CBIO
OTPUIIATEIbLHOI _MaTEepPUH.

CtpyHBI (OCh) CBOMM HMCKPHUBJIICHHEM IPOCTPAHCTBA WIPAET POJIb CBOCOOPA3HBIX IMyTEIPOBOIOB,
rAe JACUCTBUS APYrux cuil orpaHudeHo. [lepeHocurkaMu 3TOro B3aMMOJEWUCTBHS, MOYEMY TO CUMTAIOT
+W — 6030H. B nanpHeiimemM MbI MOUMEM, UTO TEPCHOCUYMKOB B3aUMOJICHCTBHS HeET. Bce mporeccs ,
nmpoucxoAsuiue BO BceneHHOH, OCYIIECTBISIIOTCA € IOMOLIbIO OTPHUILATENIBHOM U IOJIOKUTEIbHOU
MaTepud. B KBaHTOBOW XUMHHU O0Opa30BaHUE HOBBIX BEIICCTB IIOCIIEC PEAKIN, OOBICHIIOT O0OMEHOM
ANEKTPOHAMH, C BEpPXHHUX o0oiouek atomoB. [lo cOBpeMEHHON TEOpHUH OHU OTBETCTBEHHBI 3a
o0pa3oBaHHEC HOBOW AaTOMHOW CTPYKTypbhl. Kak 3IeKTpOHBI MOTYT 00€CHEeUUTh 3Ty NPOYHOCTH? X
OO0BSBUIH MEPEHOCUUKAMU  3JIEKTPOMAarHUTHOTO  B3aUMOJEUCTBUS. Tenepp cramm  HUCKaTh
MEPEHOCUYUKOB JAPYrUX B3aUMOJCUCTBUM. [IpUHIMIT CHUMMETPUM CHIIpa C TEOPETHUKAMH 3y LIYTKY.
Ora ommbOka uMeeT OOBEKTHBHBIE MPHUYUHBL: O TEMHOM MaTepuu TOrJa HUYEro He 3Halu, a

OOBSICHUTH, KaK 00pa3yloTCs MOJIEKYNbl, IpU TOM OO0BbEME 3HAaHUM, OBUIO HYXKHO. + W 0o030H
CIOKOMHO BBIXOIUT U3 sjipa (OKpYKEHHE OOJBIIMX CHJII) IO MCKPUBJIEHUIO IPOCTpaHCTBa ocu. B
HEOOJIBIIUX siApax cjaboe B3aMMOJCWCTBHE HE 3aMETHO, 9TO IpeporaTuBa OONBIINX  STEDP.

BoszneiicTBue KOCMHUYECKOTrO, pEHTT€HOBCKOTO U JAPYIrUX W3IYYeHHH Jaxe cJ1aboil HMHTEHCUBHOCTU
apigerca npuynHod mnosiBaeHuss +W 0ozona. Ilostomy ero HasBamu ciaabbIM B3aMMOJEHCTBUEM, HO
nmoueMy OHO ciaboe, He O0BsCHWIH. TO, YTO HEUTPUHO SABISIETCS CTPOUTENIBHBIM JJIEMEHTOM CTPYHBI
HE BBI3BIBACT COMHEHHE. [IpOXOAUMOCTP M KOJHMYECTBO COJHEYHOTO HEUTPHUHO Benuko. I[louemy
PaIuO0aKTUBHOCTD, B OCHOBHOM, Yy  Marepuu, wuMmeromme  Oonbime  sapa? HeitpunHoe,
AJIEKTPOMArHUTHOE, KOCMUYECKOE W3IyYeHUEe W T.J., UAyIIee B OTPOMHOM KOJHUYECTBE M3 KOCMOCA,
3¢ (}eKTHBHO ACHCTBYET Ha OONbIINE SApa, YTO CIAYKUT NPUYMHOW paJMOaKTUBHOTO u3nydeHus. OHO
CIIOKOMHO TI0 HCKPHWBJICHHIO OCH BBIXOJUT M3 IIEHTpa fAlpa - ATO U €CTh cjaboe B3aUMOJICHCTBHE.
be3 cTpYHHBIX oceii M3Jy4YeHHe M3 TJYOMH aToMa He NOSIBHJIOCH O0bl. CTPYKTYPHOE  CTPOEHHE
OTPHIATEILHOH MATEPHH _ONPEAeJIHI0 «CJa00e» B3auMOJAeHCTBHE.

0). 'paBuTAMOHHOE B3aUMOJCHCTBHE.

Ha xBaHTOBOM ypoBHE OTpHUIATeIbHAS MaTepus TMPENOXpaHsIeT SAApo OT pasnéra (0 Bcex
CBOMCTBAX B CJIENYIOIIEH CTaThe), a Ha MaKpPOYpPOBHE ONpeneisieT CTPYKTypy Bcenennoii, hopmy
rajakTuK, opOUTHl  3BE3M, TuIaHeT. He maéT mojaoKuTeabHOMY BEIIECTBY HCUYE3HYTh B CHHTYJISIPHOCTH.
I'paBHTAIMOHHBIX _cHJ (CHJI _NPHTS:KEHHsI) B MHKPOMHpe HeT. BelliecTBO  coxpaHsieT _ CBOIO
CTPYKTYPY, TOJLKO 0Jiarogapsi CTPYHaAM oTpuUuIAaTeJabHoii Matepuu. (Kak 3To IpOMCXOJUT - BO
BTOPOM _CTAaThe JIAHHOIO KypHaJa). /IBe MaTepun 00bSICHAKT CYIIECTBOBAHHE BCEX CTPYKTYPHBIX
3JIEMEHTOB __ npupoabl. I'paBUTAIIMOHHOE _ B3aHMMOJAEHCTBHE _ ompeaeasieTcss  HMCKPHBJIEHHEM
MPOCTPAHCTBA _MaTepuel (IOJI0KNTENIbHOI M _oTpuIaTebHoM). YeM 0oJibllle  MCKpPHBJIEHHE, TEM
0ojble Macca Marepud. ToJbKO MAaTepusi MOMKET C03JaTh J3TO MCKPHBJIEHHOE IPOCTPAHCTBO.
Ho moruka Benér Hac panbme. BeICKaxXy «KpaMOJIBHYIO» MBIC/Ib: MaTepus OJHA, HO OHAa COCTOUT W3
MOJIOKUTEIBHON W OTPULIATENIBHOM 4YacTH, CIUTOM B eAuHOoe 1enoe.  Pa3menbHO OHM  MOTYT
CYILIECTBOBATh TOJILKO B KBapK — TJIIOOHHOM IUIa3Me, P OCTHIBAHUM KOTOPOM OHHU COEIUHSIOTCS.
Pazgenuth WX MOXHO TONBKO C TIOMOINBIO TakKoW >k€ Oosbmio sHepruw. OOmMMA TpH3HAK IBYX
MaTepui — 3TO UCKPUBIEHHOE IMPOCTPAHCTBO, KOTOPOE TPOSBIAET MX OOIIee CBOMCTBO, Ha3bIBAEMOE
Maccoii. ['zme cTpykTypHas IUEIOCTHOCTb aTOMOB, MOJIEKYJ] ... IUIAHETHBIX  CHUCTEM, TaJIAKTHUK
OTIPE/ICIISIETCS. PAaBEHCTBOM H CTPYKTYPHBIMH OCOOCHHOCTSMHU JBYX Marepwil. Ha KBaHTOBOM ypOBHE
rpaBuTaIys (MPUTSHKEHUS) CXOIUT K HYJIO, 37€Ch TJIABEHCTBYIOIIAS POJIb Yy OTPUIATEIILHONH MaTepuHu.
C mpoaBuKeHHEM K MakpoMmupy OapuoHHas marepus (TpaBUTALMs MPUTSHKEHUS) BO3PACTAET, HO U 3/1€Ch
oTpUIlaTeIbHAsl MaTEepUs HE Ha mociieaHeM mecte. ICKpuBlieHHe MpOCTpaHCTBA MAaTepuell B MUKPOMHUPE
HUYTOXKHO Majio, TaK KaK Macca MaTepud Malia, TO3TOMY M TpaBHTAlMs Maja, MOXXHO CKa3aTh, OHa
CXOOUT Ha HeT. Ha cueHy BBIXOAAT cuia, KOTOPYIO OIpEAeNsieT OTpUIaTeNlbHAasi MaTepus.

B). DJIEKTPOMATHUTHbIE CHJIBI.

OtpunarenbHas ~ Matepusi JETKO OOBSCHSET SJIeKTPOMarHWTHble cuibl. Ha pucyHke 5
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MAarHuTHOE TI0JI€ BOKPYT MPOBOAHHUKA. DJIEKTPOHBI, BUTasACh MO HWCKPHUBICHHUIO CTPYHHBIX KOJIEII,
pacrpaBislOT UX, 3aCTaBISIOT OTTAJIKUBATHCA APYT OT JIpyra M YBEIWYHUBAIOT UX B pa3zMmepax.

OTpunarelbHass MaTepus, B BHJIE CTPYHHBIX KOJIEIl, ONpeaeasieT co00dH MArHUTHBIE
CHJIOBLIE JHUHUHU, OKPV KaloLIHe NPOBOJIHHUK.
BLICTYIIMBIIVIO 32  mpeaeJbl  NPOBOJAHHKA OTPHIATEILHYIO MaTepHMio, B HCKPHUBJIECHHUAX
MPOCTPAHCTBA KOTOPLIX JABHKYTCSH 3JIEKTPOHLI, HA3bIBAIOT MATHUTHBLIM I10JIEM.

foie
&S

Pucynok 5

Marematuueckue ypaBHeHUss MakcBeiia  HaAensoTcd (PU3UUYECKUM CMBICIOM. JIBH)KEeHHE
4acTHUL 110 UCKPUBJICHUIO IIPOCTPAHCTBA CTPYH OIPEHEIAIOT €r0 MarHUTHBIE U JJICKTPUYECKHUE CBOWCTBA.
CoBpemeHnHasi (u3NKa 00bSICHAET MAarHUTHbIC CWJIOBble JIMHUM BHEIIHHUM IPOSIBJCHHEM HEKOro
oJisl, I/Ie OHM He HeCyr KAaKHMX Ju00 (u3NYeCKHX MNPOABJICHHI MAaTEPUAJIBLHOIO XapakTepa
(Koraa mo CWJIOBBIM _JIMHHSM He NPOMCXOAWT IepeHoca JJeKTPHYeCKOro 3apsijia M Macchl).
CuiioBble JIMHMHM _HEe CBS3BIBAJH, C KAKHM JH00 BeHIECTBOM, CYHTAsg €€ HeMaTepHaJabHbIM
00BbEeKTOM.

bouia npuaymana HoBasg ¢opMa MaTepuu - IoJe.

IIpormyckast  SJEKTPUYECKHH TOK  pPa3sHOM MHTEHCUBHOCTM W 4YacTOTHl II0 IyTENpPOBOAAM
OTPULIATENIFHOW MaTepuH, MbI, Ha BBIXOJAE, MOJydYald KoJeOaHUWEe CTPYHHBIX KOJel C Takoh ke
4acTOTOW. B mpocTpaHCTBO yXOAWJIM BOJHBI - O3TO (QU3MYEcKas NpUpoJa paauo U TEJIEBHICHUS.
OOmbsicHeHMe, uepe3 CTpyHHBIE KOJIbI[a OTPULATEIbHONH MaTepuH, 3JIEKTPOMArHUTHOIO H3JIY4EHUs H
MAarHuTHOTO TOJIA.

MarHuTHble CWIOBBbIC JHMHHMH — 3TO CTPYHHbIC KOJbIA OTPUIATEJIbHONH MaTepuH, B

HCKPUBJCHUH IPOCTPAHCTBA __ KOTOPBIX _ NMPOMCXOAUT ABUIKEHHE  3JIEKTPOHOB.
[TouemMy mo TpyOKaM OTPHUIATENFHOM MaTEpPUHM aTOMa MEPEMEIIAOTCS TOJIBKO 3JeKTpoHbI?  JleiicTBue
IIOJIOKUTENBHOIO 3apsAja sApa aToMa He JacT IMO3UTPOHY JAOJITO HaXOOWUThCS B HCKPUBJICHHMH KOJELl.
[[luprHa UCKPUBIEHHOIO MPOCTPAHCTBA KOJEL ~ MMEIT pasdiMuHylo BenuduHy. EE pasmepsl or
JIEKTPOHOB, /10 BEJIMYMH B KOTOPBIE MOTYT BXOAMTH ThICSYM TajakTuK. IlepBas mpexacraBiser coOoit
HUTOYKY B KaHare CTpyHbl BcenmeHHol. Takoe mpeacTaBiIeHHE MArHUTHBIX CHJIOBBIX JIMHUM JA€T
BO3MOXXHOCTb pas3rajaTb MHOTHE sBJICHUS. PU3NYECKH MarHUTHBIE CUIIOBBIC JIMHUM B KJIACCHYECKOH H
COBPEMEHHOW (u3UKe He ompenaeseHbl. l[IpencrtaBiss HMX OTPHLATENBHOW MarTepueil, B BUJE CTPYHBI,
Mbl YMEHBIIIA€M KOJIMYECTBO COCTABJISIOIIMX B OOBSCHEHHMM MAarHUTHBIX SIBICHMH. DTHUM Mbl Npenaém
UM (PU3HYECKUI CMBICII.
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PucyHnok 6

Pucynok 6. Ilpuxommm k Oonee TiIyOOKOMY TOHMMAHHUIO TPUPOABI SJIEKTPOMArHUTHBIX
sBieHu. OIHOBPEMEHHOE JBUYKEHUE 3JIEKTPOHOB B OJIHY CTOPOHY, ONPEAESJIO MarHUTHBIE CBOWCTBA
Matepuu. BeIxoa 3JIEKTPOHOB € OJHOM CTOPOHBI MPOBOAHUKA, CO CMEIICHHEM €ro CTPYHHBIX KOJeI]
OTIPECNAIOT €ro OTpHIaTelbHBIH 3Hak. Ha 7neBoM pucyHke 6 CTpyHHBIE KOJbIIA METaNIMYECKOTO
npeameta. /[Ba apyrux (cmpaBa) — MOCTOSTHHBIE MAarHUTHL. YXOJ B OJHY CTOPOHY BCEro 3JIEKTPOHHOTO
obnaka aTtoma ObUI BHHOBHHKOM TOSIBIICHHS HAa JPYrOM KOHIIE MPOBOAHHMKA IOJIOKHUTEIHLHOTO 3HAKA,
KaK €cJii K TPOBOJHUKY OBUIO NPUIIOKEHO HampsbkeHue. [loCTOsSHHBIE MarHUTBI OTPEACINISIOTCS
CTPYKTYPOU KPHUCTANIMYECKONW PEIIETKH MPOBOJHUKA, 1€ CMEIICHUE CTPYHHBIX KOJIELl  MMEKT OIHO
ompenenéHHOEe  HAamNpaBJIeHWE. OTUM  BBIBISETCA ~ OTPHIATENIbHAas ~ CTOPOHA  NMPOBOJHHUKA, a
MIPOTHUBOIIOJIOKHAsA CTOPOHA, OMpeAenseMas sapamMu, HMEET NOJIOKUTEIbHBIM 3HaK. Bo3geiicTByem Ha
pacriaB >kejie3a TIOCTOSIHHBIM SJEKTPHYECKUM TOKOoM. [Ipm ero 3acThiBaHMM  CMENICHUE CTPYHHBIX
KOJIEIl aTOMOB «1eMeHTHpyeTcs». CTpyHHbIE KOJIblla OTPHUIATENIbHOW MaTepud aToMOB JKeje3a B
CMEIIEHHOM COCTOSSHUM TP OCTBHIBAHMHM  CKJIEHMBAIOTCS, CO3/1aBasi dSTUM TIOCTOSSHHBIA  MAarHwur,
COXpaHSIOMIMI 3TH CBOICTBa Ja)ke Mocie paspe3aHus. Tak pemiaercss NpodjgeMa MOHOMOJIS.

Pucynok 6.

[Ipy cUMMETPUYHOM YCTPONCTBE aTOMOB METAJUIOB, KOorja (opma BHEIIHEro CTPYHHOTO KOJbIla
UMeeT Kpyriyio ¢GopMmy, €€ MarHUTHBIE CBOWCTBAa OYIyT HYJIEBBIMH.

3acThIBaHHE pAacIiaBa MeTAJJIA ¢ OBAJbLHOI (popMoOii BHEINHMX CTPYHHBLIX KoJeIl aTOMOB,
KOI/IA _NOJIOKHTEJbHOE SIAPO  HAXOAWUTCS B OJHOM M3 IEHTPOB 0BAJa, NPWIAET BelIeCTBY
MATHHUTHBIE CBOWCTBA. CropoHa METaJIa, KyJAa CMeHIeHbI SIpa BelIeCTBA, HMMeeT
MOJIOKUTENbHbI 3HAK, TNPOTHBONOJO0KHAS __ CTOPOHA _ 0VAeT HMMeTh OoTpuuareabHbli. Ilpu
pa3pe3aHnu KaXKAbIH M3 4YacTed NOJYYMT TAaKVIO K€ IOJSPHOCTb. MOHONOoJIsI B NPpUPOAE HET,
TOJLKO €CJM__Pa3ieJuTh CaM_aToM: IO OJHY CTOPOHY 3JIeKTPOH C OTPHIATEJbLHOM CTPYHOM, IO
APYIVIO — IPOTOHBI_C HEeWTPOHAMH.

CTpyHHBIE KOJIBIIA OTPHUIATEIPHOM MaTepPHHM OKpPYXAlT JI000€ BEIIECTBO, OHU MPOXOAAT
BJIOJIb MOBEPXHOCTU BellecTBa. [[BU)KEHME 3JIEKTPOHOB, HANPABIEHHBIX B OJHY CTOPOHY, OMpPEACINISIOT
MarHuTHbIE  CBOMCTBa MaTepud (TpoBOAHMKK). Ha BHEmHEH CTOpoHE MNPOBOJHHMKA JIBIIKCHHE
ANEKTPOHOB pacHyIIUT (YBETHYUT B 00bEME) MarHUTHBIC CHJIOBBIE JIMHUU OTPUIATENILHON MaTepuu.
[Ipy noaBoae HampsiKEHUs] K MPOBOJHUKAM WX MAarHUTHBIE CHJIOBBIC JIMHUH, OTTAJIKMBASCh APYr OT
pyra, pacTyT U BBIXOJAT 32 00BEM mnpoBoaHMKA. CHMUMOK 2. ECiii BHUMATENbHO B3TJIAHYTH HA HETO,
Mbl BUJMM, YTO TOK MPOXOJAUT MO BHEIIHEH CTOPOHE MPOBOJHMKA. 3apslbl BCErla JBHXYTCS IO
JIOpOre HAWMEHBILIETO0 COMPOTUBJICHUS - 3TO NyTh Yepe3 MPOBOJHHUK, HO  AJICKTPUUYECKUE 3apsiibl
CTPYHKOW TIO TOBEPXHOCTH OOTEKAIOT METaJUTMYECCKUN JIHCK.

JIBMoKeHMEe DJIEKTPOHOB 110 MCKPHBJIEHHIO INPOCTPAHCTBA OTPHIATEIbHOI MaTepHH - 3TO
NYTh HAHMMEHbLILEr0 CONPOTHBJIEHHS, TO €CTh 3T0 JABHKEHHE 110 HCKPHBJEHHIO HPOCTPAHCTBA
CTPYHHBIX KOJIEIl OmIpeaesieT CBEePXIPOBOANMOCTD.

[Ipoxom depe3 MeTaUTMYSCKHH OJIOK 3JICKTPOHBI MPOUTHOPUPOBAIU. JIBMXKCHHIO SJICKTPOHOB
Yyepe3 MPOBOJHUK MEIIAIOT IMOJOXKUTEIBHO 3apsDKCHHBIE aTOMBI, MpETrpaKAaroliiie MyTh WX CTPYHHBIC
KOJIbLA. DTO BENET K YUIMHEHUIO MaplIpyTa CJIEAOBaHUS 3JEKTPOHOB, K BO3PACTAaHUIO CONPOTHBIICHHUS.
[looTOMy BHENIHME MTYTEHPOBOILI OTPHUIATEIHPHON MAaTepUM MPEANOUTUTEIBHEH - MyTh HAWMMEHBIIETO
CONPOTHUBJICHUSI. B uckpuBieHMM TpPOCTPAHCTBA CTPYHbl CHJIBI TPAaBUTALIMM U DIIEKTPUUECKOE
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COIIPOTHBIICHHUE HMEIOT MEHBIIYIO BeIU4YMHY. B mpupoze ObUIM cilyyaW, KOIJa MOJHHMU (MUJUIMOHBI
BOJIBT) TONIA/1aJIM B KUBOTHBIX, B JIIOJEH, 1 OHU OCTABAJIUCH JKUBBIMU. Takue ciaydaul MOKHO OOBSICHUTh
OTpULIATEIILHOM MaTepued,  HaxXO[MLIEHCS Ha IOBEPXHOCTU HJTUX TeJ, IOITOMY IPOXOKICHHUE
OTPOMHBIX TOKOB HE BPEAWIO BHYTPEHHUM OPIaHOM.

(4§ /1 WAERTSIH ') 2

Avatars.mds.yandex.net
CHumok 2
OTpuuarejibHasi _MaTepusi _ OKYThIBaeT J100ble MaTepuajbHble TeJa 0T _aToMa Jo

BCeJICHHBIX.

HenpoBoguuku (IMAIEKTPUKM) HUMEIOT JPYryl0 CTPYKTYpPY pacIpeleneHusi OTpulaTeIbHOR

MaTepuu, KoTopas U ompenenser e€ cBoiictBa. PHCYHOK 7.
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Pucynok 7

I'me xpacHble TUHUM — 3TO OOIIME CTPYHHBIE KOJBLA OTPUIATEIBHON MaTepUH OTIEIBHBIX CIOEB
aTOMOB JIMIJIEKTPUKA, KOTOPBIE C JIPYTMMH CJIOSIMHM He nepecekarorcs. HeT nBuKeHHs 3J€KTpOHOB, HET
nepeHoca 3apsaa. X IBHKEHHE POUCXOAUT I10 3aMKHYTBIM KOJIbLIaM OTPHUILIATEJIBHOM MaTEPHUH CIIOEB
IUDJIEKTPHUKA.

Bomnpoc: Ilouemy  BOKpyr siiep aTOMOB BpaIllalOTCS  TOJBKO AEKTpoHbI? IloToMy, uto B
UCKPUBJICHHE IPOCTPAHCTBA CTPYHHBIX KOJI€I] MOTYT BOMTH TOJBKO 3JIEKTPOHBI. BHelIHuE CTpyHHBIE
KOJIbIIa aTOMOB TOHBIIE BHYTPEHHHX, [I03TOMY B MX MCKPUBJIEHUE MOTYT BOWTH TOJBKO JJIEKTPOHBI C
+1/2 , - 1/2 cnunamu. [To3utpoHoB B Haiueil BceneHHON Maio, Ipyrue JKe MOJOKHUTEIbHbIC YaCTHUIBI
Oosbiield BeaMUMHBL. BO3MOXHO, 3TO ONpe[eNeHo pa3MepaMu CaMOro HUCKPHUBJIEHHS MPOCTPAHCTBA.
Haxoxxnenne Ha opOuTax aTOMOB 3JIEKTPOHOB, OIPEJEIEHO CAMUM MOJOXHUTEIbHBIM sIpoM. Sapy
Jerye ynep)kaTb OTPULIATENIbHYI0 YacTHILy, HEXeNW MoioxuTenpbHyro. Cama cTpyHa He o0Osagaet
OTpULIATEIBHBIM 3apsAaoM. Jluana3oH ACHCTBUSA CUJIbl OTTAJIKMBAHMS  CTPYHBI MaJl, IO CPaBHEHUIO C
€ro HCKpuBJIEHHEM mpocTpaHcTBa. CBoHCTBAa M TNPUCYTCTBHE MX TaKOM BHJE, HMEET OTPOMHOE
3HAYCHHUE JUII MAKpO - U MHUKPOMHMPpA.

I). SlnepHbie CUIIBI.

TéMHyI0 MaTepuio HIIYT B KOCMOce, HO oHa Obuta oOHapyxeHa emé 1979 r. Ha snextpon —
no3utpoHHoM koymaiiiepe PETRA B uccnemoBatensckoM 1entpe DESY (IamOypr, ®PI'). Onmna w3
TpE€X cTpyl Obuta TEMHOM Marepueil. OrpomHas TeMIlepaTypa CTOJKHOBEHHs crenana e€ >KUAKOH,
OTOpBaB €€ OT KBAapKOB.

ApepHble cHABI - 3TO NPOsIBJCHHE JCHCTBHA CTPYH OTPHUATEJLHOW MAaTEepHH, KOTOPbIE
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COCTOSIT W3 YaCTHIl, KOTOpPble Mbl Ha3BAJU T[JIOOHAMMU.

TémHyr0 Marepuro oOHapyXHBaJll U paHee, HO OHAa MPOXOJWIa BCerAa IMOJ APYrUMHU
MMEHAMH, Ha3blBAJIW MArHUTHBIMU CHWJIOBBIMU JIMHUSAMU 1UiaHeT, ConHila (KOPOHOW) - 3TO CTPYHHBIE
KOJbIIA OTPULIATEIBHOW MaTEpUH C UCKPUBIEHHBIM MpOCTpaHCTBOM. OO HUCTOYHHKE SACPHBIX CHUJI B
CIEAYIOUIEN CTaThe.

bubaunorpaguyecknii Cucok:

1. «Bompockl  coBpeMeHHoOU Hayku.» : Kommekr. Hayunas  moHorpadwms; [mom — pen.
H.P.Kpacosckoii]|. M.: U3a. UaTepnayka, 2016. T. 10.

2. «Bormpockl coBpemeHHor Haykw.» : Komnexr. Hayunas wmonorpadwus; [ mom pen. H. P.
Kpacogckoii |. M. : U3n. UnTepnayka. 2016. T. 14.
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