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IHEJATOI'MYECKHUE HAYKHA

ORGANIZATION OF INTEGRATED CLASSES AS PART OF THE
DEVELOPMENT OF MUSICAL PERCEPTION IN CHILDREN
FROM 2 TO 3 YEARS OLD

SKURATOVICH Y.I.

Master student,

Belarusian state pedagogical university named after Maxim Tank,
Belarus, Minsk

The article clarifies the advantages of organizing integrated classes. The author's collection of
integrated lessons is presented, aimed mainly at the development of musical perception in children
from 2 to 3 years old.

Key words: musical perception, integrated lessons, development, educational process, early
age.

Modern society requires new approaches to the organization of the educational
process from teachers.

The idea of applying an integrated approach to learning arose from the need to
obtain deep and versatile knowledge, using information from various subjects,
comprehending events and phenomena in a completely new way [1].

The essence of integrated studies was revealed in the works of such scientists as
V.S. Bezrukova, O.M. Egorchenko, M.l. Makhmutova, Yu.S. Tyunnikova, G.I.
Ibragimova, N.M. Talanchuk and others.

In our opinion, integrated classes have the following advantages:

— there is a formation of ideas, using information from different educational
areas;

— contributes to a more detailed formation of knowledge, skills and abilities;

— contributes to the organization of the educational process in a
psychologically comfortable environment;

— arouses interest in a variety of educational areas.

In order to develop musical perception in children from 2 to 3 years old, we have
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developed a collection of integrated lessons. It is located on the website «Listening to

music with kids». Access link — https://go0.su/Fusn.

In the introductory part of each lesson there is an organizational moment, a
surprise moment (the appearance of toy characters). In some classes, instead of a
surprise moment, there is a reading of riddles. The main part of the classes includes
practical, independent activities of pupils (didactic games, physical education minutes,
drawing, designing, listening to music, fairy tales). The final part of the classes contains
reflective questions, summing up (approval). The author's collection includes the
following classes: integrated lesson «Cleanliness - the same beauty!» in the educational
areas «Child and Society» and «Musical Art»; integrated lesson «A bunny visiting
children» in the educational areas «Elementary mathematical representations» and
«Musical art»; integrated lesson «Poultry» in the educational areas «Development of
speech and culture of speech communication» and «Musical art»; integrated lesson
«Garodnynay in the educational areas «Development of Maulennya and the culture of
small children» and «Musical art»; integrated lesson «Wild Animals» in the educational
areas «Child and Nature» and «Musical Art»; integrated lesson «Masha and the Bear»
in the educational areas «Fiction» and «Musical Arty»; integrated classes «Spring rainy,
«Colorful cars» in the educational areas «Fine Arts» and «Musical Art» [2]. A summary
of the integrated lesson «Spring Rainy is presented below.

Abstract of the integrated lesson «Spring rain»

Educational areas: «Fine Arts» (drawing), «Musical Art».

Tasks:

1. To form the ability, with the help of an adult, to apply artistic technique
(finger painting), ideas about the genre of music (song), the nature of music (calm).

2.  To develop interest in drawing decorative elements (dots), attentiveness
and concentration when listening to music.

3. Raise the desire to participate in joint creative activities with an adult,
interest in musical activities (in particular, listening to music).

Materials: sheets of white paper with the image of a cloud, blue gouache,
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illustration of a cloud, wet wipes, musical works in an audio recording.

Lesson progress

Introduction

Educator: Guys, let's listen carefully to the song and try to guess what it sings
about.

Listening to a fragment of the musical work «Rain» (Russian folk mel. in the arr.
G. Lobachev, music. A. Barto).

Educator: Children, what is the song about?

Children's answers.

Educator: Yes, about the rain. Was the song upbeat or calm?

Children's answers.

Educator: Calm... After all, when it rains we feel sad, and when the sun shines,
we rejoice and smile.

The main part

Educator: Kids, do you know where the rain comes from?

Children's answers.

Educator: The rain is dripping from the clouds. Look what a cloud | have. What
color is she?

Children's answers.

Educator: Yes, the cloud is blue.

Educator: Clever. We sit down at the tables. Today we will draw a rain together,
and first we will stretch our fingers.

Physical education minute
Finger game «Friendship»

Finger game text Movements
Friends in our group The fingers of both hands are rhythmically
Girls and boys. connected several times in the lock
We will make friends with you | The fingers of the left hand alternately touch
Little fingers. the fingers of the same name of the right hand,
One two three four five, starting with the little finger
Start counting again.
One two three four five, Hands down, shake your hands
We've finished counting.
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Educator: Look at your piece of paper, what do you draw there?

Children's answers.

Educator: And what comes out of the cloud?

Children's answers.

Educator: Look carefully at how we will draw rain. We dip our finger into the
paint and put a dot, we get a drop of rain. Now try to draw yourself.

To the sound of the musical work «In the Spring» (music by S. Maykapar),
children draw raindrops. The teacher provides assistance as needed.

After finishing drawing, the teacher turns off the music, wipes the hands of the
children.

Educator: Great! Everyone's drawings turned out different, some have big
droplets, and some have small ones.

Final part

Educator: Guys, did you like to draw?

Children's answers.

Teacher: What did we listen to today?

Children's answers.

Educator: Well done! You did a good job.

Literature:

Averina, I. E. Physical culture minutes in kindergarten. Practical guide / 1. E.
Averina. — M.: Iris-press, 2009. — 112 p.: ill. — (Health culture from childhood).

Conducting integrated classes can effectively influence the development of
musical perception in children from 2 to 3 years old. These classes enrich the

educational process, arouse interest in it.
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N3MEHEHMUE POJIN U XAPAKTEPA AEATEJIBHOCTH
MEJATOI'A UHOCTPAHHOT O SI3bIKA B HOBOM
OBPA3OBATEJBHOU MMAPAJIMUTME

CHBHUPKO H.C.

ooyenm Kagpeopvl npogheccuoHarbHO-0pUeHMUPOBAHHO20 AHRIULICKO20 A3bIKA,
KaHo. puno. Hayk, OoyeHm,

Ilamueopckuii 2ocyoapcmeerHblll YHU8epcumenn,

Poccus, 2. [Iamuzopck

OOpazoBaTenbHas NapagurMa, IMpU3BaHHas OOECHeunTh O0pa3oBaTEIbHBIC
notpedHocTr XXI| Beka, onmpeaensieT 3Ha4YUTENIbHbIC U3MEHEHHUS POJIM U XapakTepa
NEeSTEeNBHOCTH Tearora MHOCTPAHHOTO fA3bika. B 00pazoBarenbHOM Mpoliecce, B TOM
YHCJIE U IO MHOCTPAHHBIM SI3bIKaM, CIBUTAeTCs] BHUMAHUE C MOHATUS «00yYeHue» Ha
MOHATHE «YYEHHE — M3YYEHHE» HHOCTPAHHOIO $3bIKa, U, CIEJOBATEIBHO,
TpaHcpopmupyercst pyHkuus camoro mnegarora. OH CTaHOBHUTCS OpraHHU3aTOPOM
yuenus. [lapTHepoM, cTapiiuM ToBapuileM, padOTalOIIKUM CO CTYAEHTOM B MpoIlecce
OCBOCHHMSI 3HaHM M YMEHH, B IpoLecce peuieHus y4eOHbIX M 00pa30oBaTEIbHBIX
3a/1a4, B COBMECTHOM «TBOPYECTBEM.

[IpodeccnoHaibHO-METOIUYECKHE KAayeCTBA, KOTOpPbIE JOJIKHBI OBITH ¥y
npenojaBaTesis HMHOCTPAHHOTO $3bIKa JJIS Pa3BUTHUSA TMPOAYKTUBHON ydeOHOMU
JesITeIbHOCTH, aBTOHOMUU M KPEaTUBHOCTH CTYAEHTA, HEOOXOJUMO HM3MEHUTh. B
AHTJIMACKOM SI3bIKE€ €CTh OYEHb METKasl MOroBOpKa, KOTOpas 3ByUYUT MPUMEPHO TakK:
«/[lenaii 1 moctynaii Tak, Kak Thl MpornoBeayeuby. [lenaror qomkeH cam o0ianaTh
TEMU Ka4eCTBAaMU U YMEHUSMH, KOTOPbIE OH MPOMOBEAYET U KOTOPHIM OH OOydYaer.

CHGJIOB&TCJ'IBHO, IMpernoaaBaTciir0 Hy>KHO CaMOMY OBITH ABTOHOMHBIM, KPCAaTHBHBIMU
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CIOCOOHBIM K MPO(PECCUOHAIBHONW AaJallTUBHOCTA U TOCTOSIHHOMY TBOPYECKOMY
MIOUCKY.

CoBpeMeHHbIE TTPOYKTUBHBIE TEXHOJOTUU B 00JacCTH OOy4eHHMs / OBJIaICHUS
MHOCTPAHHBIM  SI3BIKOM ~ OPUEHTUPOBAaHbl  HA  «CTYAEHTA-UCCIEI0BATEID,
«peIEKCUBHOTO TMOJIH30BATENS U HU3YUYAIOLIEr0 HHOCTPAHHBIN SI3BIK», «KPEATUBHYIO
Pa3BUBAIOIIYIOCS  SI3BIKOBYIO  JUYHOCTB». Takum oOpazom, B M0JA00HOM
00pa30oBaTEebHOM KOHTEKCTE JIOTMYHA mnapagurmMa «CTyaeHT-uccieoBaTelb —
IPENOAaBaTENb-UCCIEI0BATENb». [[pM 3TOM OCHOBHBIM Kauye€CTBOM aBTOHOMHOTO,
ruOKOro M KpeaTHUBHOTO INPErojaaBaTessi-uccieoBaTesss HEOOXOIMMO Ha3BaTh
poheCCUOHATIBHYIO pe(IIEKCHIO.

[Tpodeccuonanvhas pedraekcusi, pediaeKkCuBHas CaMOOIIEHKAa KaK OCHOBa
MPO(PECCHOHAIBHOTO Pa3BUTHSI U CAMOCOBEPIICHCTBOBAHUS PACCMATPUBAETCSA Kak
OlHA W3  NOPUOPUTETHBIX  3aJad  NPOPECCHOHAIBHOM  MOATOTOBKU U
po(hecCHOHATBHOTO COBEPILIEHCTBOBAHUS IPEIO1aBaATENs] HHOCTPAHHOTO SI3bIKA.

CoBpeMeHHbIE TEHIEHIUM B S3BIKOBOM OOpa30BaHUM — pasHooOOpazue u
aJIaAlITUBHOCTh YCJIOBUN OOyY€HHUsI MHOCTPAaHHOMY SI3bIKY, MHOKECTBO METOJOB U
cpeacTtB oOydeHus — TpeOyroT OT TMpenojaBaTelsi HWHOCTPAHHOTO  SI3bIKa
Mpo(ecCHOHAIbHON MOOMJIBHOCTH, CIIOCOOHOCTM M TOTOBHOCTH K HENPEPHIBHOMY
npo(hecCHOHAILHOMY Ppa3BUTHIO U COBEPILIEHCTBOBAaHUIO. BakHbIM yclioBUEM U
CPEICTBOM TaKOI'0 CaMOPA3BUTHS U CAMOCOBEPILIEHCTBOBAHUS SBJISIETCS] MOCTOSTHHAS
peduiekcus cBoel MmpodeccrnoHabHOM NEATENbHOCTH M OIbITa CBOMX KOJUIET. DTO
MO3BOJIAET MPEMNO/IaBaTEeI0 HHOCTPAHHOTO S3bIKa HAKATUIUBATH 3()()EKTUBHBIH ONBIT U
peann30BaTh CBOM TBOPUYECKHM MOTEHIMAT B IPO(PECCHOHATIBHOM 1ESITEIbHOCTH.

[Tporpammel ipoecCHOHATEHOTO 00pa30BaHuUs M MOBBIICHNS KBATH(PUKAIINH
MpernojiaBaresis  MHOCTPAHHOTO  SI3bIKAa  ONpEeAeNsioT  MpoeCCHOHATBHYIO
KOMIIETEHTHOCTh KaK COBOKYIHOCTb Pa3JIMYHBIX CIOCOOHOCTEW (KOMIETEHIWH), B
YHCJIE KOTOPHIX CaMOW Ba)KHOMW SIBJISIETCSI KOMIIETEHIUS «PEICKCUBHBINA MPAKTHKY,
«TBOPYECKUW  MPAKTHK»,  «IIPEMOJaBaTEIb-UCCIENOBATENb»,  CIHOCOOHBIM K

WHHOBAIMOHHOW TmpodeccronanbHoi nesrensHocTH (MatymeBckas [.B., 2000).
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[Tapagurma «pedrieKCUBHBIN MPAKTUKY», «PEPIEKCUBHBIN HCCIIEIOBATEbY 03HAYAET,
YTO C MOMOIIBIO ONUPAIOLIErOCs Ha TEOPHI0 aHajiu3a CBOEW MPAaKTHYECKOU
NEeSTENBPHOCTH MPEnoaBaTesb (OPMUPYET 3HAHUS, OCHOBY KOTOPBIX COCTABIISIET €0
COOCTBEHHBIN OTBIT, 3HAHUSI, KOTOPbIE HAXOIATCS B HEPEPHIBHOM SBOJIOLIUU.

[Tpodeccuonanphas pedraekcust MmpemnojaBaTesis HHOCTPAHHOTO fA3bIKa — 3TO
CIIOCOOHOCTh OCO3HAHHO AHAJIM3UPOBATH, OLEHUWBATH M OTPAXaTh «CBOM 3HAHUS B
JIEHCTBUNY, PETYISIPHO 3aAaBas cede Bompockl: «UTo?», «B kakux nensax?», «Kak?»,
«ITouemy?» u T.. Takum oOpazoM, mpernogaBaTeIb pa3BUBACT U YIIIYOJISIET CBOU
3HaHUS W TPOQPECCHOHAIBHBIE YMEHUS, TMPEIOMIIsiA HMX 4Yepe3 IMPU3MY CBOETrO
npakTU4eckoro omnbita. CrnocoOHOCTh K pedIEeKCMBHOM CaMOOIIGHKE B CBOEi
Mpo(EeCCUOHANIBHON JICSTENBHOCTH COCTABIISIET, MO ompeneneHuto M. VYoiueca,
OCHOBY TaK Ha3bIBaeMoro «transactional teaching» - mpemnomaBanwus, corjiacyroIero
UHTEPECHl BCEX CTOPOH, BKIIIOUEHHBIX B oOpaszoBaTenbHBIA mporiece (M. Wallace,
1987).

Ceronnst 00pa3 HOBOT'O MPENO/IaBaTENs HHOCTPAHHOTO SI3bIKa ACCOLIUUPYETCS C
JICTIOBBIM YEJIOBEKOM. Takue KadecTBa «IEJIOBOTO YEJIOBEKa», KaK CIOCOOHOCTH
paboTaTh B KOMaHJie, COTPYJHUYATh C IPYTUMU, YMEHUE MPUHUMATh OTBETCTBEHHBIC
pEeIICHUS W CIPaBIATHCA C CHUTyallMeld pucka, OpaTh Ha ce0s WHUIMATHUBY W
OTBETCTBEHHOCTh, TPEOYIOTCS OT COBPEMEHHOTO TIperojaBareisi B YCIOBUSX
JUHAMUYHO Pa3BUBAIOILIETOCS COLIMAIBHOTO M 00pa30BaTEIbHOr0 KOHTEKCTA. A OJTHUM
U3 HauOoliee BaXXHBIX KauyeCTB TPEMoOjaBaTelsi SBJISETCS €ro CoOCTBEHHas
CIIOCOOHOCTh M TOTOBHOCTHh K MPOAYKTHBHOM 00pa30BaTENbHOW MAESITEIIBHOCTH U
CaMOPAa3BUTHIO.

«YuuTenp JKUBET, MOKAa OH yuurcs, - nucan K.JI. YmmumHckuii, - xkorga oH

MepeCcTaeT YUYUThCS, B HeM ymupaet yuutenby (Ymuuckuit K. /1., 1954).

Cnucok aureparypsl
1. Marymesckas I'.B. CoBpeMeHHbIE TEHIECHIIUN Pa3BUTHS IIEJArOTUUECKUX
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IMNPOPECCHUOHAJIBHAA KOMIIETEHTHOCTb
N IMTPOPECCHUOHAJIN3M YUUTEJIA-JIOT'OIIEJA

IIOIIOBA H.B.

accucmenm Kagheopvl CneyuaibHo20 0eghekmolocuuecko2o 0opazoeanusl,
IOV BIIO «/[oneykuii HAYUOHANbHBIU YHUBEPCUMEN,

Jloneykas Hapoonas Pecnybauxa, 2. /loneyx

B crarbe mpezncraBieHa mHpoOpManus O NPOPECCHOHATHHONH KOMIETEHTHOCTH YYHTEIIsI-
joronena. PaccMoTpeHsl coCTaBIsIOIIME YCIECIHOM Joroneauyeckoil nearenpHoctu. [Ipencrasnena
MO/IENTb IPOPECCHOHATHPHON KOMIIETEHTHOCTH M PO ECCHOHATIM3MA YUUTEIIS-IOTOTIe 1a.

KimioueBble  cjoBa:  mpodeccHOHaNIbHAas ~ KOMIIETGHTHOCTb,  yYHTEIb-JIOTOIE],
npodeccHoHaIn3M, KOPPEKIIHOHHO-00pa30oBaTeIbHas eI TEIbHOCTD.

Ceronns obpazoBanue B Jlonenkoit HapoaHoii Pecy6irike opueHTUpOBAaHO HA
AKTUBHOT'O, WHUIIMATUBHOTO M MOOWJIBHOIO II€/larora, rOTOBOTO K TIE€peMEHaM,
HECTaHJAPTHBIM PEHICHUSM MPOOJIEM, OTKPBITHIM JIJII BCETO HOBOTO U TOTOBBIM K
WHHOBaIusiM. VIMEHHO Takoil memaror cMoOXeT dS(PGEKTUBHO peain30BaTh
roCyJAapCTBEHHBIN CTaHIApPT 00pa30BaHUS.

[IpoGnemy mpodeccuoHaTbHON KOMMIETEHTHOCTU TeAarora M3ydaliud MHOTHE
negaroru, ncuxojoru, ¢uiuocodsl. IIpodremamu QopmMupoBaHuss U pa3BUTHUSA
poheCCHOHAIBHOM KOMIIETCHTHOCTH 3aHuManuch B.A. Anoned, . A. 3umuss, 3.0.
3eep, H.B. Kyspmuna, I'. bepurapa, M.U. JlykesnoBa,A.M. Hosukos, I'.C.
Tpodumosa u ap. A.M.

HoBukoB paccmatpuBaet moHsTHe «MpodecCuoHATbHAS KOMIIETEHTHOCThY KaK
a0COJIIOTHO MPOTUBOIOJIOKHOE MOHATHIO «IIPO(EeCCHOHATU3MY, KOTOPOE, 10 MHEHUIO

aBTOpa, OTHOCUTCA K TEXHOJOTUYECKOW TOATOTOBKE. A  «mpodecCuoHabHAS
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KOMIIETEHTHOCTb» BKJIFOYAET TAKHE KayecTBa JIMYHOCTU KaK CaMOCTOATEIbHOCTb
NEUCTBUM, TBOPYECKUM TOAXOJ K PEIICHUIO 337a4, TOTOBHOCTh IIOCTOSIHHO
CaMOCOBEPIIIEHCTBOBATHCA, THOKOCTh yMa, CIIOCOOHOCTh K HECTaHJIAPTHOMY
MBIIIJICHUIO, YMETh COTPYAHUYATH B KOJIJIEKTUBE, OOIIATHCS C KoJuleramu [4, c. 6].

JLA. ®ummaH CuUWTaeT, YTO TEPMUH «KOMIIETEHTHOCTH» OYE€Hb OJU30K C
MOHATHEM «KYJIbTypa MPO(ecCHOHANBHON ACATENbHOCTU» W PACCMATPHUBAETCS Kak
COBOKYIHOCTh  XapaKTEPHUCTHK IE€Jarora,  HCIOJb3YIOIIMECS B MpOILECcce
npodeccruoHanbHOM 1eITeTbHOCTH.

N.A. 3umusis, paccMaTpuBas MOHATHE «IIPO(ecCoHaNbHAs KOMIETEHTHOCTD,
BBIJIEJISIET JIB€ MOJENIN — JINYHOCTHYIO U JIEATEIbHOCTHYIO.

[To wmuenuto B.JI. IlagpuxoBa, mnpodeccuoHanbHas KOMIIETEHTHOCTh
dhopmupyeTcs B mporecce npodhecCuOHaTbHON MOATOTOBKHU U MIPOSIBISETCS B 3HAHUSX,
YMEHUSAX, CHOCOOHOCTSIX M JIMYHOCTHBIX KayecTBaXx Ha NPOTHKEHUU BCeH
poeCCUOHATILHOM IeSITENBHOCTH [6, C. 34].

D. ®. 3eep, paccmaTpuBas MpodheCcCUOHATIbHYIO KOMIETEHTHOCTb, BBIICIISICT
npo(ecCHOHANIbHYIO HAIPaBICHHOCTh JIMYHOCTH IeJarora, mnpodeccrnoHalbHOe
camoornpenaenenue. [2,c.162]

Takum 00pa3oM, MOXKHO OTMETHUThb, YTO BCE aBTOPbl PAacCCMATPUBAIOT
KOMIIETEHTHOCTh KaK MHTErPAJIbHYIO JINYHOCTHYIO XapaKTEPUCTUKY TEarora.

B cBs13u ¢ Tem, YTO B HACTOSILIEE BPEMs CHCTEMa CIELMAIBHOIO 00pa30BaHMUS
XapaKTepU3yeTcsl  3HAUYUTENbHBIMU  WHHOBAIIMOHHBIMH  TMpeoOpa3oBaHUSIMH,
npodeccuoHaibHass KOMIIETEHTHOCTh MPUOOPETAET 0COOYI0 3HAYMMOCTb.

MO0>KHO TPEONOKUTE, YTO MPOPECCUOHATIbHASI KOMIIETEHTHOCTB JIOTOIe1a —
9TO COBOKYITHOCTh 00OOIIEHHBIX 3HAHUHN, yMEHUH 1 CIIOCOOHOCTEMN, 00eCTICUnBAIONITIX
PE3yNbTaThl B KOPPEKIIMOHHO-00pa30BaTEIbHOM MPOLIECCE B YCIOBUSIX MOICPHUBALINU
CUCTEMBI 00pa30BaHUsI.

[TpodeccuonanbHas KOMIETEHTHOCTb  YUMUTENS-JIOTONEAA  ONpenesieTcs
HaJM4YMeM BHYTPEHHEH MOTHBALMM K KaueCTBEHHOMY OCYLIECTBIEHHUIO CBOEH

poeCCUOHATILHOM JeATELHOCTH, MPUCYTCTBHUEM NMPOGECCUOHAIBHBIX IIEHHOCTEH U
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OTHOLIEHUS K CBOEH mpodeccun Kak K eHHOCTH. KoMIeTeHTHBINH yUYuTeNnb-I10rone
JOJKEH 001aaTh TBOPUYECKUM MOTEHIIMAIOM caMopa3BUTHS. [3, ¢.17]

CtpykTypy npodeccuoHaNIbHOW KOMIIETEHTHOCTH YYHTEINS-JIOTOIEea MOXKHO
NPEACTABUTH YEPE3 COBOKYITHOCTD CIEAYIOIIUX €r0 KOMIETEHIIHA:

1. ObmenpodeccrnonanbHbIe KOMIIETCHIIMHA — OOIIETIeIarOrMueCcKue: BlaJcHue
0a30BBIMH TICUXOJIOTO-TIEJaTOTUYECKUMU 3HAHUSMU M YMEHUSAMH, 00€CTIeUnBAIOIINX
YCIEUIHOCTh PEIICHUS] BOCHUTATEIBHBIX U 00pa30BaTENIbHBIX 3aJ]]a4; COOTBETCTBHUE
BCEM IEJJarOrH4ecKuM TpeOOBaHUAM IeJjarora, HE3aBUCUMO OT €ro CIelUaIN3alllu;
oOnagaHue oOIIECYEeTIOBEYECKUMH Ka4yeCTBAMU JIMYHOCTH, 0€3 KOTOPBHIX HEBO3MOKHA
ycremrHas npojeccuoHaibHO-TIearornyeckasl AesiTeIbHOCTD;

2. [IpodeccunanbHO-CIENHMAIM3UPOBAHHBIE KOMIIETEHIIMA — CHEIUPUYECKUE,
OTHOCSIIIUECS K JIOTONIEANYECKON MPAKTUKE: BIAJICHUE CIICHUPUICCKUMU ISl TAaHHOM
npodeccur 3HaHUSIMU U YMEHUSIMU;

3. TexHonorumyeckue - MNpOPECCHOHAIBHBIE KA4YECTBA YUYHUTENSA-JIOTrOIea,
HaIpaBJICHHbIC HA OCBOCHUE HOBBIX 00pa30BaTEIbHBIX TEXHOIOTUH;

4. KoMMyHUKaTUBHbBIEC - YCTAHOBJIEHUE JOBEPHUTEIBHBIX B3AaMMOOTHOILLIEHHUM C
oOy4aeMbIMH; BJIaJICHUE TTPUEMaMU TPO(PECCHOHATIEHOTO OOIIEHNUS C KOJUIETaMu;

5. PedunexkcuBHbIe - peryivpoBaHUE JTUYHOCTHBIX JOCTIDKCHUN YyUMUTElNs-
joromnena, MPOQPECCHOHANBHBIA POCT, COBEPIICHCTBOBAHWE TMEAArOruuecKoro
MactepcTBa. PediekcuBHAsT KOMIIETEHIMS TMPOSIBISETCS B CIIOCOOHOCTH K
CaMOTIO3HAHUIO, CAMOTIO0YKICHUIO ¥ cCaMOpeaTu3allii YIUTeIsI-I0Tonea.

Hcxonss W3 BBIICU3TI0OKEHHOTO, MOXHO CJ€JaTh BBIBOA O TOM, 4YTO
npodecCUOHaNIbHAs ~ KOMIIETEHTHOCTh ~ yUMUTEJNSI-JIOromneaa  OmpeiesseTcs  Kak
BAKHEUINIAST COCTABIIONIAS] TEOPETHUUYECKOW M MPAKTHUYECKOW NOATOTOBJIEHHOCTH
CIIEMAIUCTA K OCYIIECTBJIICHUIO MEIarorMuecKoN AesTeIbHOCTH, IpeACcTaBIeHHAs
COBOKYITHOCTBIO 00IIIereJaroruuyecKom, CHeLUaIbHOM, TEXHOJOTHYECKOMH,
KOMMYHUKATHUBHOU 1 pe(IeKCUBHON KOMITETCHIIHI 1 BBIPAXKAIOMIASCS B CIOCOOHOCTH
CaMOCTOSITEJIbHO, OTBETCTBEHHO U 3(P(EKTUBHO BBINOJIHATH OMPEACICHHBIC

npodeccuonanbubie GyHkuu. [IpodeccnonanbHass KOMIETEHITUS YIUTEI-JIOTOneaa
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BKJIFOYAET 3HAHWSA, YMEHUS M HaBbIKW, CIOCOOBI M MPUEMbl UX peau3aluu B
poeCCUOHATTEHOM JACSITEIIPHOCTH U B CAMOPA3BUTHN JTUIHOCTH (pHcC.1)

[Toka3zaTeneM yCHEUIHOW JIOTONEIUYECKON AESTENbHOCTU, KBATU(PUKALMKA U
KOMITETEHTHOCTH YYHUTENS-JIOromea, pa3sHooOpa3ue yMEHU U HaBBIKOB, BJIAJICHUE
COBPEMEHHBIMU TEXHOJIOTHSIMHU, SBJISIETCS MNPO(ECCHOHAIN3M YUUTENS-JI0romnea.
OO1en3BeCTHO, YTO CTAaHOBJICHHME CIEHaINCTa B JIIOOOM 00JacTH HEpa3pbhIBHO
CBSI3aHO C Pa3BUTHEM €r0 JIUYHOCTHU. UepThl IMYHOCTH YUUTEIA-JIOrONeaa, TaKhue KaKk
OTBETCTBEHHOCTh, MOOMJIBHOCTb, TMOKOCTb, TBOPUYECKUN MOJXOJ U JAPYTUE€ MOTYT
CIOCOOCTBOBATh YCHEIIHOCTA B €ro npodeccuoHanbHOU nestenbHocTH. [lorTomy
npodecCUOHAIN3M YUHUTEJISI-JIoroneaa onpenensaeTcs HE TOJIBKO
poQeCCUOHATILHBIMU KaueCTBaMU, HO U IMYHOCTHBIMU. [1, ¢ 119]

Mogens mnpodeccuoHaii3Ma COBPEMEHHOIO YUMTENS-JIOroneaa, Ha Hall
B3IJISI/I, MOKET OBITh IIPE/ICTaBJICHA B CICIYIOIIEM BUJIE:

KoMmneTeHTHOCTb:

1. Meronuueckass — OCO3HAHME HAYYHO-TCOPETUYECKUX OCHOB CBOEH
npodeccuu, MeIOCTHOE BOCIIPUSATHE KOPPEKITMOHHO-00pa30BaTEeIbHOTO MpoIlecca.

2. HcTpyMeHTalbHasi — BIIAJICHHE BCEMH COBPEMEHHBIMH TEXHOJIOTHSIMH, a
TaKKe METOJaMH U TpUEMaMH KOPPEKIMU U YCTPaHEHUsI PEUYEBBIX HAPYIICHUH Yy
JIETEH, MOJPOCTKOB U B3POCIBIX U UX MPOPUITAKTUKH.

3. MHaterpanbHas - yMEHHE BHEIPATh TEOPETUUECKHUE 3HAHUA B
JIOTOIEINYECKYIO TPAKTHUKY.

4. KoMMyHHKaTUBHAS — BJIaJIEHUE YUYUTEIIEM -JIOTOIEIOM ClIoco0amMu oOIIeHus
C AETbMHU, UX POJIUTEIISIMH U KOJUIETaMHU.

5. AnanTuBHas — CHOCOOHOCTH aIaITUPOBATHCS K PA3IUYHBIM YCIOBHSIM.

JIM4HOCTHBIE KayecTBa:

1.I'ymaHucTuaeckas yOEKICHHOCTD, KOMMYHUKa0EJIbHOCTb,
T00pOKeNaTeNbHOCTh, UCKPEHHOCTb.

2.VBaedeHHOCTh  mpodeccuei, JIF000BbH K  JIETAM, Tpynoatodue,

HEJICYCTPCMIICHHOCTD.
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3. Boinepikka, camoo6iiajianie 1 CaMOKPUTUYHOCTb.

Crnioco6HocCTH:

1.Ilenarornyeckue - coyeTaHNE YMEHUI U HABBIKOB ME1aroruyecKoro O0eHHs,
Pa3BUTHS U CAMOPA3BUTHSI JTMUYHOCTH, YMEHUE CTPOUTH B3aUMOOTHOIIEHUS C I€ThbMH,
nejaroraMu, poAUTEISIMHU, aIMUHUCTPAIIUEH; YMEHUE pa3peiiaTh KOH(IUKTHI.

2. PeueBble- 0€3yKOpWM3HEHHOE BIAJCHUE TEXHUKOW peuHd, yMEHHUE ObITh
o0pa3oM TpaMOTHOM peyd ISl OKPY>KAIOIUX, HE TOJBKO JETEH, HO U B3POCIBIX,
KOHCYJIbTUPOBATH CPEIHUNA U MIIAIINNA TEPCOHAI CIIEIUATBHBIX YUPEKICHHUM.

3.KoMMyHMKaTHBHBIE - YMEHUE BO3/IEHCTBOBATh HA YPOBHE J1MAOra, IOJNIora,
a TaKXKe MOJIIEPKUBATh OOPATHYIO CBSI3b B OOIICHUH.

4.0Opranu3aTopcKue - OpPHUEHTUP Ha JEJIOBO€ COTPYIHUYECTBO, YMEHHUE
OpPraHMU30BBIBATH UTPOBYIO U TIO3HABATEIBHYIO JIEATEIHHOCTD JETEH M MOAPOCTKOB C
Pa3IMYHBIMHU HAPYIICHUSMHU PEUH.

5.TBopueckue - TIOMCK HOBBIX HJEH, BIIAJEHUE JIOTONEANYECKUMU
TEXHOJIOTHSIMH, UX TBOPYECKOE MPUMEHEHHUE B IPAKTHUECKOH J1eATEIHHOCTH.

B 3akmtoueHun xotenoch Obl OTMETUTh, UTO NpOoeccusi yuuTens — JIoromnena
TpeOyeT MOCTOSHHOM  paboThl  HaA  (GOPMHUPOBAHMEM UM TOBBLIIICHHEM
npo(ecCHOHAbHON KOMIETEHIIMM W COBEPIICHCTBOBAHUM JIMYHBIX Ka4yecCTB.
[TocTosiHHOE TONOJHEHHE 3HAHWM, OBJAJeHHWE HOBBIMH METOJAaMU M NpUEeMaMu
paboThI C AETHbMH, CAMOCOBEPIIEHCTBOBAHUE U CaMOpa3BUTHE OyayT CIOCOOCTBOBATH
(OpPMUPOBAHUIO JTUYHOCTH YUUTENS-JIOTOMEe1a KaKk NPOdEeCCHOHAIBLHOI0, TPAMOTHOTO,

YCIICIIHOI'O CIICOHUAJIMCTa 06p330BaTeJ'II)HOFO IIPpOCTpPaHCTBA.
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NMPOP®PECCHOHAJIbBHAS KOMIIETEHTHOCTbD YUUTEJISAA-JIOTIOIIEJA

/

XapakTepHucTUKa JUMYHOCTH
(mmuHOCTHBIE KAYCCTBA)

|

™~

Xapakrepuctika NpohecCHOHATBHON eI TEIbHOCTH
(mpodeccruoHabHBIC Ka4eCTBa)

l

l

[IpodeccronanbHbIi

KOMITIOHCHT

Crnenuduueckuit

-paboTOCIIOCOOHOCTD; KOMITOHCHT

- ICUXOJIOTUYECKast

YCTOMUYMBOCTb,BBIICPIKKA l

, TEPIIEIINBOCTB;

-JlyXOBHasl KyJIbTYpa; 3HaHUs:

-o0pokenaTeIbHOe -TEOPETHYECKHX 33734

OTHOILIECHHE K JETAM; B 00JIaCTH NEJaroruku 1

-KpeaTHBHOCTb; MICHIXOJIOTHH,

-KOMMYHUKa0EeIbHOCTh -crienuduku odpazopare
JBHBIX IPOTPAMM;
-3aKOHOMEPHOCTH
pPEUEBOTO PA3BUTHSA
JeTEH;
-peueBbIX HapyLIeHUH
peuu;
-METOJUK AUArHOCTHKH
¥ KOPPEKIINU PEYeBbIX
HapyILIECHUH;

A 4
MortuBanus

-CTpEMJICHHE K TOCTHIKEHUIO
HIOJIOKHUTEIIBHOTO Pe3yIIbTaTa;
-BO3MOKHOCTh
po(heCCHOHATBEHOTO POCTa,

CaMOBBIPpAXXCHUA, CaMOpCaAJIT3alluH,

-CTpEMJICHUE K ITPU3HAHUIO CBOEH
JeATEIbHOCTH, MOBBILIEHUIO €€
Ka4ecTBa .

A

YmMenus:
-OCYILECTBIISITh KOPEKLIMOHHO-
00pa3oBaTeNbHYIO 1€ITeIbHOCTD;
-IPOBOJIUTH KOPPEKIIMOHHO-
pa3BUBAIOIINE MEPOIPUSITHS,
-OCYILLECTBIISATH TOMCK
HEO0OXO0MMOM HH(POPMAIIHH
-IPOBOJIUTH AUArHOCTUKY PEUYEBBIX
HapyLIECHUH;

Hagpiku:

-BJIaJiIcHHEe UHPOPMAITIOHHO-KOM-
MYHHUKAIIUOHHBIMH TEXHOJIOTHUSIMU;
-OIIpECIICHUE YPOBHS CBOEH
poeCCHOHAIIBHON MTOATOTOBKH,
-pa3paboTKa KOPPEKIIMOHHO-
00pa3oBaTeNbHBIX IPOrpaMM;

- BJIaJICHHE HaBBIKAMU
OpraHu3aly U MPOBEICHUS
HAy4YHO-UCCIIEI0BATENIbCKON
paboThI B chepe crenuaibHOTro
o0Opa3oBaHus,

OnbIT:
-peNpOAYKTUBHBIM;
-palMOHAIN3aTOPCKU;
-HOBATOPCKHM.
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: HemocpencTBeHHbIl // Mononoi yuensiit. — 2017. — Ne 4 (138). — C. 354-356. —
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O YHKIINOHAJIBHAA 'PAMOTHOCTbDb HIKOJIBHUKA

IIPUXO/TBKO T.b.
Yuumenv nauanvnvix kiaccos,

Mynuyunanvroe asmonomHoe obweodpazosamenvroe yupexcoeHue

«CIII Nel9-kopnyc kadem « Buxmopusiy,

Poccus, e. Cmapuiii Ockon

OyHKIMOHAJIbHAS FPAaMOTHOCTh CETOAHS — 3TO 0a30BOE 00pa30BaHUE TUYHOCTH,

KOTOpO€ TPEJCTABICHO ONPEICIICHHBIMU TOKa3aTeslsaMU. PeOeHOK, KOTOphbIid
3aBepiaeT 00y4eHue B IEPBOM LIKOJILHOM 3BEHE, JOJIKEH 00J1a/1aTh:

- TOTOBHOCTBIO YCTICIITHO B3aMMOJICHCTBOBATH C H3MEHSIOLTUMCS OKPY>KAIOIUM
MHUPOM, UCTOJIb3YsI CBOU CIOCOOHOCTH JIJIsl €T0 COBEPILIEHCTBOBAHUS;

- BO3MOKHOCTBIO PEIIaTh Pa3IMYHbIE (B TOM YUCIIE HECTAHJAPTHbHIE) YUeOHbIE U

KU3HEHHBIC 3a7a4yM, 00J1a71aTh CPOPMUPOBAHHBIMU YMEHUSIMH CTPOUTH aJTOPUTMBI

OCHOBHBIX BUO0OB ACATCIIBHOCTH,




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

- CHOCOOHOCTBIO CTPOUTH COLMAJIbHBIE OTHOILIEHUS B COOTBETCTBUU C
HPaBCTBEHHO-ITUYECKUMHU LIEHHOCTSMH COLIMyMa, [paBUJIaMH MapTHEPCTBA H
COTPYJHUYECTBA;

- COBOKYITHOCTBHIO pe(dIIEKCHUBHBIX YMEHUH, 00ECMEUMBAIOIIUX OLICHKY CBOEH
IrPaMOTHOCTH, CTpEMJICHHE K JAalbHEiIeMy o0pa30BaHHIO, CaMOOOpPa30BaHUIO U
JTyXOBHOMY Pa3BUTHIO; YMEHUEM MTPOTHO3UPOBAThH CBOE OyaylIee.

[TpuHIIMTIHATFHO BaXHO TaK)XKe IMOHUMAHWE TOTO, 4YTO (YHKIMOHATHHAS
IPaMOTHOCTh 0a3upyeTcsi Ha PACUIMPEHUH U YTIyOJNEHWH MNPAKTHYECKOTO OIbITa
ydamieroca. CyIIHOCTh TPaMOTHOCTM — HE CaMH 3HAaHUS, a 4YEThIPE TIJIaBHbIE
CIIOCOOHOCTH IIKOJIbHUKA!

- IPUMEHSATH MOJYYECHHBIE 3HAHMUS;

-100bIBaTh HOBBIE 3HAHMS;

-OLICHHUBATh CBOE 3HAHUE-HE3HAHUE;

-TOTOBHOCTb K CaM000pa30BaHUIo.

Konnektus Llentpa HauanpHoro odpaszosanust ®I'bHY «MHctutyT crparerun
pazBuTus oOpaszoBanusi PAO» mnpemioxuwn paccMaTpuBarth (PYHKIIMOHAIBHYIO
rPAaMOTHOCTh KaK COBOKYIHOCTb JBYX TpYyNI KOMIIOHEHTOB: WHTETPAaTUBHBIX H
MPEIMETHBIX.

[IpenMeTHblE KOMIIOHEHTBI COOTBETCTBYIOT IpeAMETaM Yy4eOHOro IuiaHa
HAYAJIbHOM IIKOJIBL.

K UHTErpaTMBHBIM  OTHOCSATCS:  KOMMYHUKAMUGHASL ~ TPAMOTHOCTH;
yumamenbckasi —TPAMOTHOCTb,  UHPOPMAYUOHHASL ~ TPAMOTHOCTb,  COYUANbHAS
I'PaMOTHOCTb.

KommyHnukaTtuBHas rpaMoTHOCTh. [Ipeamnonaraer cBoOOgHOE BiIaIcHUE BCEMU
BUJIaMU PEUEBOM JIESITEIbHOCTH; CIIOCOOHOCTh aJIeKBATHO MOHUMATh YY>KYIO YCTHYIO
Y MMMCbMEHHYIO P€Yb; TOTOBHOCTh CAMOCTOSITEIBLHO BBIPAXKAaTh CBOM MBICIIA B YCTHOM
M TNHCBMEHHOM peun. B KkayecTBe BKjIaJa SA3bIKOBOM TI'PaMOTHOCTH B
KOMMYHUKATUBHYIO TPAMOTHOCTbh MOYKHO YKa3aTh:

- B 00JlacTM YCTHOW KOMMYHHUKAIuu: 1) BIajeHUE IUATOTHYECKUMU H
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MOHOJIOTMYECKUMH PEUYEBBIMHU JKaHpaMM; 2) BIaJCHHE NPUEMaMU HPOAYKTHUBHOIO
cylanus (ayIUpOBaHMUS)

- B 00J1aCTH MUCbMEHHOW KOMMYHUKaLUU: 1) pa3BUTHE IPUEMOB CMBICIOBOTO
YTEHHUs TEKCTOB; 2) CIOCOOHOCTh CO3/1aBaTh pa3HOOOpaszHble IO O0bEMY H
COJIEpPKaHUIO MMCbMEHHBIE TEKCTBD.

HeoOxoaumo o0y4dath yueHUKOB: «1) onpenensTs 3ajady KOMMYHUKAIMM U B
COOTBETCTBHUH C HEH OTOMpaTh peueBble CPEJCTBA; 2) COONIOAATh HOPMBI IMTyOITUIHON
peuM, perIaMeHT B MOHOJIOT€ M JHUCKYCCHMM B COOTBETCTBHM C KOMMYHUKAaTHUBHOMU
3ajayeif; 3) co3maBaTh MUCbMEHHBIE TEKCTHI (TI0 00pasily) U OPUTHHAIBHBIE TEKCTHI €
MCIIOJIb30BAaHUEM HEOOXOJHMMBIX PEUYEBBIX CPEACTB; 4) HCIONB30BaTh BepOabHbIC
CpeacTBa (CpencTBa JIOTMUECKOM CBSI3U) JUISl BBIJECIICHUSI CMBICIOBBIX OJIOKOB CBOETO
BBICKA3bIBaHUS; 5) JenaTh OLEHOYHBIN BBIBOJA O AOCTHKEHUU LIEJIM KOMMYHHUKalUU
HEIOCPEJICTBEHHO MOCIIE 3aBEPIICHUS 00CYX IEHUS U 00OCHOBBIBATH €T0Y.

Ha ocHOBaHuU OT€UECTBEHHOW METOAUKH O0yYEHUSI OCOZHAHHOMY YTEHHIO U C
YY4ETOM MEXAYHAPOJHBIX MOAXO0J0B KOJUIEKTUB MCCIEI0OBATENEH MO pyKOBOACTBOM
H.®. BuHorpagoBod NOpemIoKWI CIHEAYIOLIEEe oOIpenaeineHue: «Yurarenpckas
I'PaMOTHOCTB — 3TO:

- TOTpEeOHOCTh B YUTATEIbCKOM JEATEIBHOCTH C UEJIbI0 YCIELIHOM
CoLMaJN3aluy, JanbHeero oopa3oBaHusi, CaMOpPa3BUTHS;

- TOTOBHOCTb K CMBICIIOBOMY UYTEHHUIO — BOCHPHSITHIO MHUCbMEHHBIX TEKCTOB,
aHaJu3y, OLEHKe, MHTEepIpeTalud M OOOOIICHHIO MpPEeICTaBICHHOW B HHX
uHpopmanuu;

- CIOCOOHOCTB M3BJIEKATh HEOOXOIUMYIO HHPOPMALIUIO IS €€ peoOpa30BaHuUs
B COOTBETCTBUU C YU4EOHOM 3a/1aueii;

- OpUEHTHUPOBATHCA C TOMOILIBIO PA3TUYHONW TEKCTOBOW uWH(MOpManuu B
KU3HEHHBIX CUTYaIUsIX).

Nudpopmanmonnast rpaMoTHOCTb. OJIMH W3 IIEHTPAIbHBIX UHTETPATUBHBIX (HE
MPUBSA3AHHBIX K IPEIMETHOMY COJEPKAHUIO 00yUYeHHUs) KOMIOHEHTOB. OH BKIJIIOYAET:

«OCO3HAaHHE HEOOXOJWMOCTH B PACIIMPEHUU CBOETO0 HWHGOPMAIMOHHOTO TIOJIS;
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CIIOCOOHOCTh OPUEHTUPOBATHCSA B MH(POPMALIMOHHOM MOTOKE; COBOKYITHOCTh YMEHUH,
obecnieunBaromux: a) 3 (HEKTUBHBINA MOUCK, 0TOOpP, MHTEPIPETALMIO U TPUMEHEHHUE
uH(OpMaIMK B COOTBETCTBUM ¢ y4eOHOM 3ajadeil WIM KUTEUCKOH mpoOiieMoit; 0)
aHaJIn3, KPUTUYECKYIO OLIEHKY TOYHOCTU U HAJIEKHOCTU OTOOpaHHON MH(pOpMaluu ¢
Y4eTOM COOJTIOJICHUS ITUUECKUX HOPM €€ UCTIOJIb30BaHUS.

CommanbHasi (pyHKIMOHAJIbHAs TPAMOTHOCTb CKJIAJbIBACTCS M3 CIEAYIOLIMX
KOMITOHEHTOB:

- TOTOBHOCTb YCHEIIHO COLMAJIU3UPOBATHCA, CYIIECTBOBaTh B Pa3HBIX
CUTyalusX;

- CHOCOOHOCTHh MPEIBHUIETH IOCIEACTBUS CBOErO IOBEICHUSA, OLEHUBATH
BO3MOKHOCTb CKOPPEKTHUPOBATH CUTYALUIO;

- Haiuyue 'y peOeHKa OINpEeAeNIeHHbIX JINYHOCTHBIX  KayecTB —
OTBETCTBEHHOCTH, UEJIEYCTPEMICHHOCTH, JHUCHUIUIMHUPOBAHHOCTH, a TaKKe
AJIEMEHTHI pedIieKCUBHBIX KauecTB. B HacTosmee Bpems Haubosee 3dexTUBHON
KaTeropueu 3aaaHuil npu (pOpMUPOBAHUH €CTECTBEHHO-HAYYHOW, U B €lle OOJbIIeH
CTENEHU — COLMAIIBHON TPAaMOTHOCTH IIPU3HAHBI 33JaHUs], B OCHOBE KOTOPBIX JIEKUT
npoOjemMHasi cuTyarus, ONMu3Kas K peajqbHOM, WM K€ HMHTEepecHas JJisi peOEHKa.
[lone3Ho co3naBath yueOHbIE CUTYAIMH, B KOTOPBIX peOEHOK YyUuics Obl IPUMEHSTh
CBOH OMBIT, OLIEHUBATh peajbHble cuTyauud. [Ipym 3TOM BakHa ITOCTAaHOBKA 3aJayH,
npoOJeMHOro Bompoca: «A Kak Obl Thl MOCTYyNWI, e€cid...?». IlycTb ydeHuKu
TPEHUPYIOTCSI aHAIM3UPOBATH BOOOPAKAEMYIO CUTYAIMIO. 3aTeEM MOKHO NOpadboTaTh
B [Tapax, Ipynmnax U COCTaBUTh NaMATKH JIJIs1 BCErO KJIacca U BCEM KJIACCOM O TOM, KakK
ce0s1 BECTH B TOM Miau MHOWM cutTyaruu? Kakue Moaenu moBeAeHUs MPUEMIIEMBI, a
kakue Her? B mpouecce GopMupoBaHMS COLMATBHOM TIPaMOTHOCTH MIIAAIINX
IIKOJIBHUKOB O0COOYI0 POJIb UIpaeT opranuzanus GopM COBMECTHOH NEATEIbHOCTH.
YMeHue noroBapuBarhbCs, yCTYIaTh, OLIEHUBATh OOIIyI0 paboTy QopMupyercs B
napax, B TpyImnax — H, 10 BO3MOXKHOCTH, 0€3 CIIMIIIKOM aKTUBHOTO y4acTus Meiarora.
ToNbKO B TaKMX YCIOBUSAX IIKOJIBHUKH HAy4aTCsS CTPOUTh COBMECTHYIO A€ TEIBHOCTD:

pemarb, KTo OyJeT JMIEPOM TPYIIbI, Kak (PUKCUPOBATh PE3yJbTaThl, Ubsl TOUYKA
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3penus 6osee yoeautenbHa. CiocoOHOCTh M TOTOBHOCTh MHAMBHUAA OPUEHTHUPOBATHCSA
B MUpPE [IEHHOCTEW, IPUHUMATh U HECTU OTBETCTBEHHOCTH 33 CBOU PEIICHUS SIBIISIFOTCS
OTBETOM Ha TpeOOBAaHMSI TUHAMHYHO Pa3BUBAIOIIETOCS 00IIECTBa.

dopMupoBaHUE M pa3BUTUE OOIIEKYJIbTYPHONH KOMIETEHTHOCTH B paMKax
IIKOJILHOTO 00Y4YE€HHS OCYIIECTBISIETCS Yepe3 OCBOCHUE KYIbTYPHOTO MPOCTPAHCTBA
B Mpolecce yueOHol 1 BHEYyueOHOM AesTenbHOCTU. HecMoTps Ha TO, 4yTO Bce yueOHbIe
NpeaMEThl  SIBIAIOTCA, B OOJbIIEH WM MEHBIIEH CTENeHU, MPOBOJAHUKAMU
«KYJIBTYPHOI» COCTaBIISAIONICH, OUEBUIHO, YTO 00Jiee NMPOKUMH BO3MOXKHOCTSIMU B
JTAHHOM OTHOIIEHUW O00Jalal0T TPEAMEThl TYMaHUTAPHOTO MU XYJI0KECTBEHHO-

ACTETUYECKOTO PODUIISL.
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®OPMHWPOBAHUE OCHOB BE3OITACHOCTMU JETEM
MJIAJUIETO JOIKOJIBHOI'O BO3POCTA

EPMAKOBA A.C.

Bocnumameny,

MGFE JIOY Jl/c kombunuposantozo suda Ne 16,
2. beneopoo, Poccus

PYBJIEBA O.B.

Bocnumameno,

MPFE 10V Jl/c xombunuposannoeo euoa Ne 16,
2. benecopoo, Poccus

[IpaBuna 6e30macHOCTH BO3HMKIM elle B riyOokoi npeBHocTH. Korma mroau
MBITAIACH 3AIUTUTBCA OT JTUKHUX 3Beped M MPUPOJHBIX siBleHUHA. C IpUxoaoM
IIMBIJIN3AINN U3MEHUIHNCH YCIIOBHSI KU3HH YEJIOBEKa, B CBOIO OUYePe/ib, M3MCHHIIINChH
Y TIpaBuIa 0€30MaCHOCTH KU3HEAEATEILHOCTU. Teneph OHU CBSI3aHbI C MHHTEHCUBHBIM
JBIDKEHUEM TPAHCIIOPTAa Ha TOPOJCKHUX YIIHUIAX, Pa3BUTON CEThIO KOMMYHUKAIIHH,
OOJIBITTIM HAKOTUJICHUEM JIFOJICH U POYUM.

PeGenok momagaer B pa3inyHbIe )KU3HEHHBIE CUTYaIluH, B KOTOPBIX OH MOXET
MIPOCTO PaACTEPATHhCS, TaK KaK HE MMEET HaBBIKA M KU3HEHHOTO OIIBITA, MIOTOMY, B
MIEPBYIO OUYepelb HAJO JaTh JCTIM HEOOXOIMMBIN 3amac 3HaAHUN 00 OOIIEITPUHSATHIX
YEJIIOBEKOM, HOpMax IMOBEICHUS, HAyYNUTh aJICKBaTHO, OCO3HAHHO JICHCTBOBATh B TOU
WM WHOM oOcTaHoBKe. [loMOYb MOIIKOIEHUKAM OBJIaIETh 2JIEMEHTAPHBIMHU HAaBBIKAMH
MOBEJICHUSI, KOTOpbIE HEOOXOAUMBI WM B OBITY M Ha YyiWIEe, pa3BUBATH Y
JIOIIKOJILHUKOB CaMOCTOSITEIBHOCTh U OTBETCTBEHHOCTH 3a CBOE 37I0POBBE U KU3Hb.
[Ipu >TOM BaXHO HAYy4YUTh peOCHKAa OOBSICHUTH COOCTBEHHOE MOBEICHUE B TOW WA
VHOU CHUTYaLlUH.

Pemenne 3anau ObXK BO3MOXKHO JIUIITE TPU OCTOSTHHOM OOIIIEHHUH B3POCIIOTO C
peOCHKOM: BMECTE HINEM BBIXOJ W3 TPYIHOTO TOJIOKEHHS, BMECTe 0OCYyXKIaem
po0JIeMy, BeIeM JUajior, BMECTe ITO3HAEM, JCIIaeM OTKPBITHS, YIAUBIAEMCS.

becenys ¢ neTbMu 0 6€30IIACHOCTH B JIOME U TPYIIIE IETCKOTO cajia, oopamiacm

BHHUMAaHUC I[GTCI;'I Ha TO, YTO MOKCT CIYUUTHCA, CCJIIN UCIIOJIb30BATh IIPEAMETHI HC 110
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HazHaueHuro. [Ipexe ueM-To BOCHOJIb30BaThCS, TOAYMATh TOM, K YEMY ATO MOXKET
npuBecTd. C JIETBbMH MBI YCTpauBaeM BOOOPaKAEMYIO DKCKYPCHIO 1O KBapTHPE H
HaXOJIMM OITaCHbIC NIPEAMETHI «T'a30Basl WU JIEKTPUYECKAS IINTA, TEIEBU30D, YTIOT
u T.1.». Hampumep: snekTpuyeckuii TOK — Halll MOMOIIHUK, HO OH MOET OBbITh U
onacHbIM. [IpUYMHHUTH Bpel MOTYT Ja)ke€ camble OOBIUHBIC MPEIAMETHI: MOJOTOK,
KJICIA, KHONKH, WIrOJIKA, €CJIM OHM NPHUMEHSAIOTCA HE 10 HAa3HAYEHUIO WIH
pa3OpocaHsbI.

[Tocne 6ecen Mbl IOJIBOJIUM JI€TEH K M3YUYECHUIO U 3aIIOMUHAHUIO OTIPEICTICHHBIX
MIPaBUIL

B nomxkonsHOM BO3pacTe NETH €Hle HE MOTYT CaMOCTOSTENIbHO HAXOJWTh
0e30macHbIe PEIICHUS B TOW UM UHOUM CUTYyaIuH.

be3onacHOCTh  KU3HENEATEIBHOCTH  JOIIKOJBHUKOB, €€ o0ecreyeHue
OCYIIECTBIISIEM B JIByX HANPABICHUSAX: YCTPAHCHHE TPABMOOIACHBIX CUTyalHUNl WU
BOCIIMTaHHWE O€30IacHOro MoBeleHus. B pabore ¢ AETbMU HIMPOKO HCHOIB3YyeM
CKa3KH, COJEp)KalllUe NPUMEPhl HAPYIICHUS TeposiMU TMpaBuil OE30MacCHOIrO
noseaeHus: «Bonk u cemepo koziaT», «Kor, meryx u muca» u T.4. Ilocie
MPOCIYIIUBAHUSI CKAa30K OOCYXJIaeM C JIETbMH OIACHBIE CUTYallud T'e€pPOEB CKa3KH,
BMECTE UIIEM BBIXO/JI U3 CI0KUBIICHCS CUTYaIMH.

[TogOupaeM AMIAKTUYECKHE WIPhI U TOCOOWS, TOMOTAIOIINE 3aKPENHTh
MOJyYCHHbIC 3HAHUA 00 MCTOYHHUKAX OIMACHOCTH, MeEpax MPEeAOCTOPOXKHOCTH H
JEUCTBUAX B BO3MOXHBIX curyanusax: «Hama ynuma», «Cserodop», «OmnacHo -
O6ezomacHOo», W T.J. EjXeIHEBHO BKIIOYAaeM «MHUHYTKH O€30MacHOCTH» B
00pa3oBaTEIbHYIO JAEATEIBHOCTh U JAPYTHUEe PEKUMHBIC MPOIECCHI, YEM 3aKperuisieM
3HAHUS ¥ yMEHHS JUYHOW O€30MacHOCTH Yy MOMIKOJbHHUKOB. [IIupoko umcmomszyem
MPUHININ HATJISIAHOCTH OOYy4eHUs, KOTOPhIN A(hPEeKTUBEH IS 3aKpEIICHUs y JIeTeH
MpPEJCTAaBICHU O TpaBUjiax OE30MACHOCTH U TMOCIEACTBUSIX HX HapYIICHHUS.
3akperuisieM ¢ IeThbMHU 3HaHHSI MU JIOMAIITHETo ajapeca, (aMuiIni, IMEHU U OTYECTBA
pomuteneil. Mcnonp3dyem mNpuUMeEpbl W3 JUYHOIO OMNbITa IS HWUIFOCTPUPOBAHMS

crroco00B 0€30I1aCHOT0 MMOBEICHUS.
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Hamu pa3zpaboTan nuki rematTuyeckux Oecen Takux kak «Kak mpaBuibHO BecTH
ceOs C TOMAIIHUMU KUBOTHBIMIY, «BecTpeda ¢ He3HAKOMBIMU JTIOABMIY, « Y UUCH OBITH
OCTOPOXKHBIM Ha ynune», «llpaBuna mnoBemeHust Ha Boje, B Jjecy». UToObI
3aWHTEPECOBATH JETEH, MbI UCIIOIb3YEM Pa3InYHbIC 3aHUMATEIbHbIE BOIPOCHI, CTHXH,
3arajJiku, Urpbl, KOTOpPbIE OMOTAIOT YCBOUTH JIETSAM B UTPOBOM opme 3HAHUS 1O
JaHHOMY TpEAMETY, Pa3BUBATh TBOPUYECKHUE CIIOCOOHOCTH.

Jlydmmii ypok 6€301macHOro NOBEJAEHUS — 3TO IPUMEP OKPY>KAIOLIUX B3POCbIX.
MogenupoBaHie BO3MOXHBIX CUTyallMii HA MakeTe U B MUTPOBOM YTOJIKE, a TaK K€
UMUTAIMs 00pa3lioB MOBENEHUS - HEOOXOAWMBIM METOJI OCBOEHHUS AECTbMU IpaBHII
0e3onacHocTH. O0ydaeM JeTel IpaBUIbHOMY OOpaIIeHUIO ¢ OBITOBBIMU MPEIMETaMU
B IIpOIIECcCe TPYIOBOM EATEIBHOCTH.

B3aumMoneiicTByeM ¢ cemMbeil 0 BOCIUTaHHUIO 0€3011acHOTO OBECHHS PeOeHKa
yepe3 akTUBHBIE (OPMBI COTPYAHHYECTBA: KOHCYNbTAllMH, TPEHUHTH, CEMHHAPBI,
MacTep — Kiaccel. B 6ecenax ¢ poautensiMu ocoboe BHUMaHME YZAENSEM BOIPOCaM
XpaHeHus! OBITOBOM XWMUH, JIEKAPCTB B HEJOCTYITHBIX JUISI IETEH MecTax IoMa.

Takum oOpa3zom, B pe3yibpTaTe peajlu3aluyd KOMIUIEKCa Me1aroru4eckux
YCIIOBUHM, MOKHO JOOUTHCS AMHAMUKH B OCBOCHHMHM OIbITa 0€30M1aCHOTO MOBEJICHUS B

OBITY U Ha ynHIle peOeHKa JOLIKOIBHOIO BO3pacTa.

Jlureparypa
1. MomuceeBa JI.B., Iloromaecea M.B. «lHHOBalMOHHAasA MOJCIb
oOpa3oBaHusI JOMIKOJILHUKOB B 00s1acTu O6e3omacHoctu» [len.//o6pasoanue B Poccun
—2014r. - Ne2.
2. 3axapuenko C.A. «K Bompocy ¢opMupoBaHus OIbITa 0€30MaCHOTO
MOBEAECHUS AOIMIKOILHUKOBY» HuxueBapTosck, 201 1r.
3. «/lnmakTryeckwe WPl W 3aHATHS C JETBMH pPaHHETO BO3pacTay.

C.JI.LHoBocenoBoii — M. 1985r.
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CHUHKBENH, KAK OJTHA N3 Y®PEKTUBHBIX TEXHOJIOT NI
PA3BUTHSA PEUN CTAPIINX JOIIKOJbHUKOB

KAIIYCTHHA O.B.

Bocnumameny,

MGFE JIOY Jl/c kombunuposantozo suda Ne 16,
2. beneopoo, Poccus

KY3bMHWHA O.H.

Hncmpykmop no guzuueckoul xKyiomype

MPFE 10V Jl/c xombunuposannoeo euoa Ne 16,
2. benecopoo, Poccus

B Hacrosiiee BpeMs CyIeCTByeT MHOKECTBO TEXHOJIOTHI U METOJI0B, KOTOPHIE
MO3BOJISIOT AKTUBU3UPOBATh ITO3HABATEIBHYIO JICATEIBHOCTH M CIIOCOOCTBYET
pa3BUTUIO pedyd. YTOObl MOMOYBL CTapIIUM JIOIIKOJBHUKAM HAyYHUThCS CBSI3HO
M3JIaraTh CBOM MBICIIH, PACCKa3bIBATh O PA3TMYHBIX COOBITUSAX U3 OKPYKAIOIICH KU3HU
B 00pa3oBaTeIbHON JAEATEILHOCTH Mbl UCIOJB3yeM MHHOBAIIMOHHYIO TEXHOJIOTHIO -
NMUIAKTUUECKUN CUHKBEWH.

C110BO «CHHKBEHH» MPOUCXOJNUT OT (PPaHITy3CKOTO CIOBA KIISIThY, YTO O3HAYACT
«CTUXOTBOPEHHUE U3 MSITU CTPOK, KOTOPHIE CTPOSTCS IO ONPEICICHHBIM MIPaBUjIaM. ITO
WHTEPECHAsI U yBJIEKaTeJIbHAs TEXHOJIOTHSI, KOTOpas MPUHOCUT OLIYTUMbBIN, BUIUMBIN
pe3yJIbTAT.

TexHOJOruI0 CUHKBEHH MBI CTaJd HMCIOJh30BaTh HA 3aHATUSIX C JCTBMH CO
CTapllero JOIIKOJBHOTO BO3pacTa, TaK KaK JI€TH YK€ HMEIT JOCTATOYHBIN
CJIOBapHBIN 3amac, BiaJCOT 000OIIEHUEM, TTOHSATUSIMU: CIIOBO - MPEIMET, CIOBO -
NEUCTBUS, CIOBO — IMPU3HAK, YMEIOT COIVIACOBBIBAaTH CJIOBAa B MPEIJIOKECHUU.
CocTraBisii CHHKBEHH C IEThbMHU TOJIBKO Ha XOPOIIIO U3BECTHBIC TEMBI U 00513aTEIHHO
Moka3biBaJid oOpazenl. Eciau cocTaBiieHHe CHHKBEHHA BBI3BIBAIO 3aTPYJHEHHUE, TO
TOMOTaJId HaBOSAIIUMHU BOIIPOCAMH.

TexHOJIOTHI0 CHUHKBEMHA WCMOJb30BaIM [JIsI MOpOBeACHUS pediIeKCuu
(obpamnoii ces3u), aHaaM3a U CUHTE3a MOJIYYCHHON MH(OPMALIUH, JIJIs 3aKPEILICHHUS

I/I3y‘-IeHHOI71 teMbl. COUnHEHHE AaBaJIOCh JICTAM JICTKO, BCCCJIO U K TOMY KC ITIOJIC3HO,
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M03TOMY CUHKBEWH BOCTIPUHUMAJICS JOIIKOJbHUKAMU KaK YBJIEKAaTeNbHAS UTPa.

Hcrnonb30Bainy [JaHHYIO TEXHOJIOTMIO M KaK CpEICTBO NEAaroru4yeckoro
MOHHUTOPHUHTA.

B cBoeit paboTe mnpuIepKUBAIKCH OINPEIACICHHBIX TPABWJI HAMUCaHUs
cuHkBeriHa. OH coctour W3 5-T cTpok. Ero ¢dopma HamoMHHAET «eIOUKY».
1-a cmpoxka (BeplliiHA «EJIOYKHU») — 3aroJIOBOK, TeMa, COCTOsSINAs U3 OJHOTO CJIOBA,
OOBIYHO 3TO SIBJIEHUE WJIH NPEAMET, O KOTOPOM HJET peub. YacTu peudu- 3TO
CYLLIECTBUTENIbHOE WM MECTOMMEHHE, M OTBEYaeT Ha BONPOCHI: KTO? 4YTO?
2-5 cmpoxa — JiBa CJI0Ba, KOTOPBIE OMUCKHIBAIOT CBOMCTBA U MPU3HAKU ATOTO MpeIMeTa
WJIM SIBJIEHUS, pPACKPBIBAIOIINE TEMY CHHKBEMHA .HacTh peun - yallle npuiarateibHoe,
pexe IMpuyacThe, OTBEUYAIOUIEE Ha BOMPOC: Kakou? Kakad? Kakoe? Kakue?
3-a cmpoxa — COCTOUT U3 TPEX CIIOB (TIAroJOB WU JCCTIPUIACTUH, OMUCHIBAIOIINX
JNEUCTBUS TIPpEIMETa W OTBEYAIOIIME Ha BOMNPOC: 4YTO JE€iaer? 4ro JIeNaroT?
4-51 cmpoka — 4eThIpe CII0BA; PEOCHOK BBIPAKAET YKE HEMOCPECTBEHHO CBOE MHEHHE
0 3aTPOHYTOM Teme. ITo (ppa3za WM NpeASIOKEHUE, COCTOAIIEE U3 HECKOJIBKUX CJIOB.
Camplif TPaUITMOHHBIA BapHUAHT, KOTJA MPEAJIOKEHHUE COCTOUT M3 YETHIPEX CIIOB.
5-2 cmpoka (OCHOBaHHE «EJIOYKW») — OJIHO CJOBO,(CYIIECTBUTEIbHOE) IS
BBIPDAKEHHUSI CBOMX YYBCTB, ACCOLMALIMNA, CBSI3aHHBIX C MPEAMETOM, O KOTOPOM
TOBOPUTCS B CHUHKBEHHE, WJIM MOBTOPEHHE CYTH, CHHOHUM, 00O0OIIAroIiee CIOBO.
B pabote ¢ 1eTbMH HCTIOIB30BAIM AITOPUTM U3 YCIOBHBIX 0003HAYEHUI B KAPTUHKAX
CHUHKBEHU.

YcnoBHbIE 0003HAYCHHS:

- CJIOBA-IIPEIMETHI (CYIIECTBUTEIBHBIC)

- CJIOBa-TMIPU3HAKU (MpHIaraTebHbIC)

- CIIOBa-/1eMCTBUS (TJIAroJIbl)

- CIIOBa-TIPEIMETHI (CYIIECTBUTEIbHBIC

PaGota mo 00y4eHUWIO ONMIKOJBHUKOB COCTABJICHHIO CHHKBETHA BeJach
MO3TAIHO:

Ha nepeom — N0020MOBUMENbHOM dmane pa60Ty HauYWHaJIMX C YTOYHCHMHA,
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pacUIMpeHUsl U COBEPIICHCTBOBAHUS CJIOBapsA. 3HAKOMUJIM M 00OTalllajid CJIOBaph
JOIIKOJIBHUKOB ~ CJIIOBAMU-TIOHSITUAMU:  «CIIOBO-TIPEAMET», «CJIOBO-OIMPEICICHUEY,
«CIJIOBO-JEUCTBUEY, «CIOBO-ACCOIUALINSY, CIIPEMJIOKEHNE)», BBOJUIN CUMBOJIBI ITUX
CJIOB.

OOoraiieHrie W aKTUBU3AIMSA CIOBapsl OCYIIECTBISUIACH 4Yepe3 CIEIyIOIIre
(dbopmbl 00pa30BATENBLHOM JAESITEIBHOCTH JOIKOIbHUKOB:

- CnoBecHbie urpsl u ynpaxkaeHus («Kto 3to? Uto 310?», «OTraaail 3aragkm,
«Y3Hail mo omnucaHu», «Ckaxu, Kakou? kakas? kakoe? kakue?», «llogbepu
npu3Haku», «KTo 4to fnenaer?» u apyrue).

- [unaktnueckne wrpel «Haimm mapy», «Krto uro npemaer?», «CmoBa ¢
MIPOTUBOIOJIOKHBIM 3HAYEHUEM» U IP.

- PeueBbie TpeHUHTH (coOpaHa KapTOTEKa PEUEBOr0 MaTepualia JJisi PEUYEBBIX
TPEHUHTOB).

- Urpe1 manoii noasmwkHOCTH («Y Maiianbu, y cTapymkny, «4To Mbl Jenaem —
HE CKaxxeM», «JKUBbIE CII0Ba» U IPyTHE)

Ha emopom — ocnoéHom >mane 3HAKOMWIM C aJTOPUTMOM COCTaBJICHUS
CUHKBEIHA, (opMUpOBaIM TIEPBOHAYATIBHBIE YMEHHUS COCTaBIATh CHUHKBEHH (C
MTOMOIIIBIO TeIarora).

Tak Kak JeTH JOUIKOJBHOIO BO3pacTa MOKa HE YMEKT YWUTaTh, YETKOE
coOJIr0IcHUE TTPaBUJI COCTABJICHUS] CHHKBEHA HeoOs3aTeNbHo. [ToaTomMy B ueTBepTOi
CTpPOKE CHHKBEWHA MPEJI0KEHNE MOKHO ObUIO COCTOATHh HE M3 YETHIPEX CIIOB, a U3
Tpex. BcnmoMmuHanu ¢ 1eTbMH MOCTOBUILY, KPbUIATOE BhIpaKEHHE WM adopu3M Ha
3aIaHHYI0 TeMY. A B IISITOM CTPOKE BMECTO OJHO CJIOBA MOTJIO OBITh JIBa UK TPH.

Hcrnonp30Bany pa3Hbie CrIOCOOBI pabOTh C CHHKBEHHOM:

1. «CuHKBeH-3aragka». Yutanu AETIM CTUXOTBOPEHHUE, HE HA3bIBAJIU MEPBOU
CTPOKH, TpejaJiaras J0TaJaThCsi MO COJEPXKAHUIO TEKCTa, O KaKOM MPEAMETE WIH
SIBJICHUU UJIET PEYb.

2. «Hapucyit npenmer-otraaky». Bce 1etn oqHOBpEMEHHO pUCOBAIIA OTTAJIKY.

3areM PUCYHKH BbIBCHIMBAJIN HA JIOCKE, 1 MOKHO OBLI0 BUJICTH HACKOJIBKO Y KaXXJI0T'O




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

pebeHKa ecTh 3HAaHMSI O JAaHHOM MpeAMETe, MPAaBUJIBHO JM OH MOHUMAET CMBICT U
3HAYEHHE CJIOB, XOPOUIO JIM YCBOUJI CIIOBAPH JIEKCUYECKON TEMBI.

3. CoctaBb «CUHKBEHH 110 00pa3iry»

4. «3aKOHYU CTUXOTBOpEHHE». PeOCHOK Ha3bIBAJ CIIOBO MOCHIEIHENH CTPOUKHU —
3TO 0000IIAIOIIEE CIOBO.

5. «Haiigm ommOKH B CTHUXOTBOpPEHHUU». B TpeTbell M 4eTBepTOH CTpOUKe
MeJaror HAMEPEeHHO JIOMyCKajd OMMOKYy B MOAOOpE MNpu3HAKa WM JEeHCTBUC
HEXapaKTEpHOE ISl JAHHOTO MIPEAMETA.

6. «Hyxoe ci10Bo». AHAJIOTMYHOE 331aHNE.

7. «OIMH HAaYUMHAET, Apyrou npogoskaeT». HazpiBanu npeamer. OuH peOeHOK
COCTABJISIET BTOPYIO CTPOKY CTUXOTBOPEHUS, BTOPOU — TpeTh0. TpeTnii —4eTBEpTyIO,
YETBEPTHIN-TIATYIO.

DT UTpoBBbIE MPUEMBI MOMOTAJIM JETSAM COCTaBIATH 0OJiee KaueCTBEHHBIE
TEeKCTbl U NOJJEpXKUBaTh MHTepec K pabore. Ilocime Toro, xak neTH HAyYWIHUCH
COCTABJISITh HEPU(PMOBAHHBIE CTUXH, IEPELUIH K TPETbEMY ATy paOdOTHI.

Ha mpemvem - npaxmuueckom smane IETU CaMOCTOSATEIBHO COCTaBIIIIN
CUHKBEIHBI 110 JIEKCUYECKUM TEMAM.

CHauaa Bce IeTH COCTaBJISIM CUHKBEHHBI 00 OJHOM MPEIMETE UITU TPUPOTHOM
SBJICHUU. 3aTeM JJaBaJIA JETAM UHIUBUAYyaJIbHbIE TeMbl. Ha 3TOM 3Tane ucnosib3oBaiu
CJIEIYIOLIME UTPOBBIE MPUEMBI:

1. «Ye#t cunkgeiiH Jlyume?» CocTaBiasiiin JUAAKTUYECKU CUHKBEHH K Pa3HbIM
CJIOBaM-TIpEIMETaM, CBSI3aHHBIM MEXIy COO0OMl OJHOW JIEKCMYECKOW TeMOoM
(Hanpumep, pa3Hble BUABI OJIEKIbI). A 3aTeM 00CyXaaiiu, 4eil TeKCT Obu1 Hauboiee
YAQYHBIM U TIOYEMY.

2. «PeueuBeTnky. JleTsim npeuiaraid IBETOK C HECKOJIbKUMHU JenecTkamu. Ha
KKJIOM JIENEeCTKE ObLI M300pakeH MpeAMET MO OMNpPEEICHHON JEeKCUYECKON TeMe.
Kaxxnprit peGeHoK, He TS/ Ha KapTUHKY, OTPBIBA JIEIECTOK U COCTABJISIT CHHKBEHH.

3. «3anuMarenpHbIi KyOuk». Ha kaxmol cropoHe KyOuka Oblia KapTHHKA C

M300paKeHUEM TIpeAMETa Uit siBJeHus . [eTn mo ouepean 6pocann KyOuK, BhITIaBIIIAs
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KapTUHKA U CTAaHOBUJIACh TEMOM CUHKBEWHA.

4. «Bomyok». Kpyrinoe none aenunoch Ha HECKOJIBKO CEKTOPOB. B kaxiom
CEKTOpe HM300pakeH MpeIMeT H3ydaeMoil Jiekcuyeckol TeMbl. PeGeHok Bpariai
BOJIYOK HA KaKOW ITPEAMET II0IaJana CTPENKa BOJIYKA, ITOCJIE OKOHYAHMS BPALLEHHUS, O
TOM NPEAMETE COCTABIISIICS CUHKBEMH.

5. «Otrapaii 3aragky, 1 Ha OTraIky COCTaBb CUHKBEHH»

Takum 00pa3oM, TEXHOJOTUS CHHKBEHH CIY)KUT CpPEJACTBOM OOyuYeHUs
KpaTKOMY I€pecKa3y, IO3BOJISIET OBICTPO MOJY4YHUTh pE3yJbTaT, HaAIpaBlieHA Ha
pa3BUTHE Yy AECTEH CIECAYIOIINE YMEHUI U HaBBIKOB:

- CaMOBBIPAKEHHE, KOHTPOJIb M CaMOKOHTPOJb (I€TH MOTYT CpaBHHUBATh
CUHKBEWHBI U OLICHUBATD UX)

- yMeHue J100bIBaTh HHGPOPMAIMIO, TPOBOJIUTH HCCIEAOBaHUE, J€TaTh
CPaBHEHMS, COCTABIIITh YETKUM BHYTPEHHUH IUIaH YMCTBEHHBIX JEHCTBUM, PEYEBOTO
BBICKA3bIBaHUS;

- yMeHue (hopMyJIUpOBaTh U BBICKA3bIBATH CYKJICHHUSI, I€JaTh YMO3aKIIOUEHUS;

Hcronb30BaHNE CUHKBEHA OKA3bIBAET MOJIOKUTEINBHOE BIUSHUE HA Pa3BUTHUE

HC TOJIBKO PCUYCBLIX IIPOLHCCCOB, HO H HCPCUCBLIX: BHUMAHUA, ITaMATH, MBIIIIJICHU .
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SMOIIMOHAJIBHOE PA3BUTHE JETEM 4 — X JIET )KU3HU

IIPU/IATKO H.II.

Bocnumameny,

MGFE JIOY Jl/c kombunuposannozo euda Ne 16,
2. beneopoo, Poccus

BAPAHKHHA E.H.

Bocnumameny,

MPFE 10V Jl/c xombunuposannoeo euoa Ne 16,
2. beneopoo, Poccus

OMornmoHanbHast cdepa SBISETCS BaXKHOW COCTABISIIONIEH B Pa3BUTHH
JOIIKOJIbHUKOB, TaK KaK HHUKAaKoe OOIIeHue, B3auMOJCUCTBUE HE OyAeT
3¢ (PEeKTUBHBIM, €CIIM €ro YYaCTHUKM HE CHOCOOHBI, BO-TIEPBBIX, «UUTATHY
AMOIMOHAJIBHOE COCTOSIHUE JIPYroro, a BO-BTOPBIX, YIPABISATh CBOMMHU SMOLUSIMU.
[ToHumMaHue CBOMX SMOLMK M YYBCTB TaK € SBJISIETCS BaXHBIM MOMEHTOM B
CTAaHOBJICHUH JINYHOCTU PACTYIIETO YEIOBEKA.

[Ipu Bcel KaxylIEWCs MPOCTOTE, PACNO3HABAHME M MeEpegaya >MOUUNA —
JIOCTATOYHO CJIOKHBIM TIpoliecc, TpeOyronmidi oT peOEHKa onmpeaeEéHHBIX 3HAHUN U
OIIPELIEJIEHHOTO YPOBHS Pa3BUTHSL.

Jletn npexxae Bcero oOpamaoT BHUMaHUE HAa BbIpAXKEHHUE JIMLIA, HE TpHIaBas
3HAYEHUSI TAHTOMUMUKE — [103€ U )KECTaM.

M cTOYHMKOM MepeKMBaHUs MaJIbIllla OKa3bIBA€TCA BCE, K YEMY OH MPUKACAETCH,
BCE, YTO MMEET JJI1 HEro MHTEpPEeC W 3HaueHue. Bo B3aMMOOTHOILIECHUSIX C JPYTUMHU
JOJIEMU — B3POCJIBIMU (CHavasia OJIM3KUMHU) U IE€TbMH — PEOEHOK OCTPO YYBCTBYET U
JIACKy, Y HECMPaBEIJIMBOCTh, I0OpPOM OTBEYaeT Ha AOOpPO M THEBOM — Ha obuay. B
CKa3KM OH BXKMBAETCS KaK B pealibHO mpoucxojsiiee. ['epou, momasime B Oeny,
MPUHUMAIOTCS. MAJIBIIIIOM OJIM3KO K CEPILy, 1 COUYYBCTBUE UM 3aCTaBIISIET €r0 MOPOM
BMEIIMBAThCS B TO, YTO OH BUIUT, HaIpuUMep, Ha CIieHE Tearpa. Mup mOpHUpObI
peOEHOK HE CKIIOHEH JI0 TMOPHI OTETATH YETKOM TPaHUIICH OT MUpa JIFOJICH: OH KaJleeT
CJIOMaHHBIN I[BETOK U CEPAUTCS Ha AOXK]Ib, M3-3a KOTOPOTO HE IMYCKAIOT T'yJISITh.

Ha MNPOTAKCHUHU AOMIKOJBbHOIO ACTCTBA MPOUCXOJUT «BOCIHHUTAHUEC YYBCTB) -

35
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OHHM CO BPEMEHEM CTaHOBATCS U OoJyiee rIIyOOKUMH, U 00Jiee YCTOMYMBBIMU, U OoJiee
pa3yMHBIMH, Jla M BOBHE H3JIMBAIOTCS HE C TakoW JErkocteio. Ho mro0Ooi, KTo
Ha0JII0/1aJT AOIIKOJIBHUKOB, COTJIACUTCS, YTO TEM HE MEHEE UMEHHO YyBCTBA MPUIAIOT
UX MOBEJICHUIO 0COOYI0 OKPACKY U BBIPA3UTENBHOCTh. ICKPEHHOCTD, OT3BIBUUBOCTD U
HEIOCPEICTBEHHOCTh MaJIbIIla- OECCTIOPHBIN MMCUXOJIOTHIECKUI 00pas.

PeGénok mo3HaéT Mup Mpexke BCero B 00paszax, HarisAHO, KOHKpeTHO. OOpa3bl
ATH 4YPE3BBIYAWHO SIPKU. MHOrMe CBOMCTBA BEWIEH, KOTOPBIE HAM, B3POCJBIM, JABHO
CTajdu NPUBBIYHBIMM, HA MaJbIIICd MPOU3ZBOAIT HEOKHUIAHHOE, HEHU3IIIAANMOE
BrieuatiaeHue. Kpacku, 3BykH, (OpMBI HAIMOJHAIOT JETCKOE CO3HaHHE TOpas3io
«moTHee», ueM Haie. [locturas 4To-TO HEM3BECTHOE MJIA CeO0sl, MBI MBITACTCS
OmHpaTbcs Ha T€ 00pa3bl, KOTOPHIE Y HEr0 CIOXKWINCH. OTBICUEHHBIE CJIOBECHBIC
paccyxaeHus B3pOCIbIX PEOEHOK MOHUMAET C OOJBIIUM TPYAOM, a TO U HE TOHUMAET
coBceM. Ho ecnu Te »xe 3HaHUs BBIPA3UTh HATIISAIHO, OH YCBOUT UX JIETKO.

B wurpax [OWIKOJBHUKOB TMPEAMETHl MPETEPHEBAIOT  YIWBUTEIbHBIE
MpEeBpallleHusl, W CcaM Majbllll OyATO 1O MAHOBEHHIO BOJIICOHOW MaJOYKU
MIPEBPAILIAETCS B «KANUTaHa», «KOCMOHABTA», «JIOKTOpa». [locTeneHHO CTaHOBATCS
BO3MOYKHBIMH UTPBI, KOTOPBHIE IIETUKOM MPOUCXOJIAT B BOOOpaKEHNUU PeOEHKA.

HemnocpencTBeHHOCTh TOBENICHUS, KUBasi UTpa YyBCTB, SPKOCTh 00pa3oB —
COCTABJISIIOT JIW OHM CHWJIY WIM, HampoTuB, ciaboCTh nmomkonbHUKA? JlroOoi
OJHO3HAYHBIN OTBET HA 3TOT BOMPOC, MMYCTh U MOAKPEIUIEHHBIA BECKUMU JIOBOJIAMH,
puBEN ObI HAC K HEMPABUIILHBIM BBIBOJIAM.

UyBcTBa Malbllla MEHEE OCO3HAHHBI, Y€M 4YyBCTBa B3pocioro. OHu
BCIIBIXMBAIOT OBICTPO U SIPKO U CTOJIb K€ OBICTPO MOTYT racHyTh. Ilepexos ot ogHOrO
COCTOSIHUSI K JIPYTOMY 4YacTO MOJIHUEHOCEH: «OypHOE Becelhe, a 4epe3 MUHYTY —
CNE3bl. YTNPaBIATh CBOMMHU TEPEKUBAHUIMHU PEOEHOK HE YMEET, MOYTH BCErJa OH
OKAa3bIBAETCA B IUICHY Y YyBCTBa, KOTOPOE €ro oxBaTuiao. He ymeeT oH TauThCs, Kak
B3POCJIBbIN YEIIOBEK, - Y MaJbllia BCE Ha BUAY. JleBouka crpammBaer otua: «Korma e
YTO-HUOY/Ib TEPsEIlb, HY TAICTYK, KHUTY, ThI IU1aueib?y» - «HeT, - oTBevaeT orel, - 5

ULy U CTaparoCh HAUTW». — «A # magy». — «Pa3Be 3To nomoraer HauTu?» - Het, HO
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CJIE3bI CAMU BBICKAKUBAIOT.

Haubonee cuibHBII W BaXHBI HCTOYHUK TEPEKUBAHUN peOEHKa — €ro
B3aUMOOTHOIIEHHUS C APYTUMH JIFOJIbMH, B3pOCIbIMU U J1eTbMU. Korna okpyskaroniue
JIACKOBO OTHOCSTCS K peOEHKY, PU3HAIOT €r0 IpaBa, NPOSBISAIOT K HEMY BHUMaHUE,
OH HCIBITHIBAET SMOIMOHAIBHOE OJaromoiaydhe - YyBCTBO YBEPEHHOCTH,
3amuImEHHOCTH. OOBIYHO B ATUX YCIOBUSIX y peOEHka mpeobnamaer 0ojapoe,
KU3HEPAJOCTHOE HACTPOEHUE. OMOIMOHAIBHOE OJaronojydyue CrnocoOCTBYET
HOpPMaJIbHOMY Pa3BUTHIO JIUYHOCTH PEOEHKA, BBIPAOOTKE Yy HEro MOJOXKHUTENIbHBIX

Ka4yCCTB, IIO6pO)KeJIaTGJII>HOFO OTHOLICHMA K APYI'UM JTHOOAM.

Jlureparypa
1. «/lugakTuyeckue Wrpbl W 3aHIATUA C JE€TbMU PAHHETO BO3PAaCTay.
C.JI.HoBocenosoii — M. 1985r.;
2. ITaBnoBa JI.LH. «PaHee pneTrcTBO B pa3BUTHE pPEYM U MBIIUICHUSI»

Metoandyeckoe u HarjsigHoe rmocooue. — M. 2002r.;
3. ITaBnoBa JI.H., IImmoruna O.I'., BomnocoBa E.b. «Pannee pnercTBo

MO3HABATEJIbHOrO pa3BUTHs». — M., 2002r.

KOHCIHEKT IO NO3HABATEJbHO-UCCJIEJOBATEJbCKOH
JESITEJIBHOCTHU C JETHbMH BTOPOM MJIAJIIIEH I'PYTIBI

KOYEJIAKOBA E.H.
Bocnumamenrny,
MBEJIOY «L]PP- 0/c «Pocunkay,
2. Abakan, Pecnyonuxa Xaxacus
Tema: «IlomoxxeM Muiike NpoCHYTbCS)
[enb: co3ganne CONMANBHON CUTYallMH Pa3BUTHsI B MPOIIECCe TTO3HABATEILHO-
HCCJIEIOBATENbCKOM JIEATETLHOCTH.

3amaun:

1. Co3pnarb ycnoBus aJis:
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- B3aUMOJEHCTBUA JieTed B mapax (pa3BUBaTh yMEHUE OOCYXAaTh,

JOrOBapUBaThCA);

- pa3BUTHUS TPEJACTABICHUA O BpeMeHHM Trojia «BecHa», 0 ee XapakTepHBIX
IpU3HaKaX;

- Pa3BUTHUSI PEUEBOM AKTUBHOCTH (PaCIIUPATH CJIOBAPH MO TeMe «BecHay).

2. Co3nath ycinoBUs IJIS:

- Pa3BUTHUS MPEJCTABICHUN O SIBICHUSIX MPUPOIbI (C BETYIIUMU TPABIHUCTHIM
PacTeHHEM — MOJICHE)KHHK);

- pa3BUTHUA NPEACTABICHUA JIETEH O MOBEICHUH KUBOTHBIX 3UMOM, BECHOIA.

3. Co3nath ycinoBUs AJIS:

- BOCIIUTAHUSI JKEJIaHUs IPUUATH HA TTIOMOIIIb;

- BOCIIUTAHUSI JIIOOBU K KUBOU MPUPOJIE.

[IpenBaputenbHas paloTa: HAONIOJEHHE HA MPOTYJIKax 3a MEpPBbIMHU

IIpu3HakaMu BCCHBI B IIPHPOAC, paCcCMAaTpHUBAHHC I/IJ'IJ'IIOCTpaI_[I/If/'I H KapThuH C

BECEHHUMM TIEU3AKAMU.

MaTel)I/IaJIbI n OGODVI[OBaHI/IeI KapTHHKH MW HWUIIOCTpaluyu C BCCCHHUMH

nen3akamMu, ¢ BECEHHEH Karenbio, n3o0paxkeHue «COJHBIINIKA», UTPYIIKa 3aika,
MOJILOEPT, MarHUTHI.

Oo6pazoBatenbHas o0nacth: «Ilo3HaBaTEILHOE PA3BUTHEY

Wurterpaumst ¢ oOpa3oBaTelbHbIMUA  OOnacTsMu: «PeyeBoe  pa3BUTHEY,
«Duznueckoe pazpuTHe», «ColMaIbHO-KOMMYHHUKATUBHOE Pa3BUTHEY

Xo01a 00pa3oBaTeJLHOM 1eATeJILHOCTH:

BBoaHas yacTth.

Jletn urparot B rpymre.

- PebsiTa, mocMoTpuTe, KTO K HAM MPUIIEN B TOCTH?

- 3ailka 4eM-TO OTOpPYEH.

- XotuTe Yy3HaATh, MOYEMY OH Oropu€H’  (emu ecmawom psoom c
gocnumameriem U 3aiKoli).

(Llemu 300posaromcs, 3a0arom 3aiixe 6onpocwi).
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- PebsTa, 3aliunk roBopuT, YTO B JIeCy HAaCTynuia BecHa. Bce 3Bepu eil oueHb
pazbl M TOJIBKO OJMH MuIllka HE MOXKET MPOCHYTHCS MOce 3UMHEN crsiuku. OH He
BEepUT 3aiike, YyTO MpHIILIa BECHA, M MPOAOJDKACT Janbliie cnath. (Jemu ciaywarom
3aiixy, couyecmesyom emy).

- Bot nouemy 3aiiunk paccTpoeH.

- PebsTa, a y Hac kakoe Bpems rojia?

- [Touemy BbI Tak pemrin?

- Kak BbI ymaere, a eciii Munika To’ke yBUINUT 3TH IPU3HAKU, OH MTPOCHETCA?
(emu paccyscoarom, 6vlckazvléaom c8OU MHEHUS, XOMAM NPUUmMu Ha NOMOUb
3atike).

- MBI MO)keM 3aiike TOMOYb?

- Kax?

(Bocrniurarenb BOBIEKAaEeT B OOCYKACHUE TE€X JIETEH, KOTOPhIE HE UMEIOT OMbITA
MyOJIUYHOTO BBICTYIUICHUS)

(HAemu paccyscoarom, 8vblcKa3bI8aom c80u MHeHUs).

- Haiigem npusHaku BECHBI, JaJIMM 3alKe, a OH ITOKa)xeT MuIke.

OcHOBHAasl 4acCThb.

- PebGsiTa, naBaiite nocCMOTpUM, KaKOW MaTepHall €CTh y Hac?

- MBI MO€EM B KAPTUHKAX HAUTU MPU3HAKU BECHBI?

- XoTute HauTu?

- [TocmoTpUTE KaKk MHOTO CTOJIOB C KAPTUHKAMU.

- Uro0 ObicTpee CHpaBUTHCS C 3aJaHUEM, 4YTO JAOJKHBI chenarb’ (emu
paccyaxcoarom,

0meeuarom, GblCKA3bIBAION HCENAHUS NPUCYRUMb K 0esMelbHOCU).

- Uto6 ObIcTpee CIIpaBUTHCS € 3aJaHUEM, YTO JIOJDKHBI ClleNaTh?

(Bocriurarens mpejiaraer BbIOpaTh JApyra sl HAXOXKJCHUS KapTUHKH C
MIPU3HAKOM BECHBI U IPUCTYIUTH K padoOTe.

BocnuraTens oka3biBaeT MHAWBUAYATBHYIO TTOMOIIb JAE€TSIM IO 3arpoca).

- [Ipemararo moMecTuTh KAPTUHKH C MPU3HAKAMU BECHBI HA MOJILOEpPTE.
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(Hdemu oensmces na napot, 8bibuparom cmoi.

Jlemu paccmampueaiom KapmuHKU, paccyxrcoaiom, ebloupaiom ¢ npusHaKom
B€CHbL U Kpensm Ha Molbbepm).

Ilpezenmayun 6610panHbIX KAPMUHOK.

- A celiuac, KaxkJ1asi mapa pacCKaxkeT, M0YeMy, UMEHHO, 3Ty KApTUHKY BbIOpaJIH,
YeM 3Ta KapTHUHKA OTIUYAETCS OT JPYTHUX.

(BocmuTaTenb BOBJICKAeT B 00CYKJICHUE TEX JIETEH, KOTOPhIE HE UMEIOT OIbITa
IpeACTaBICHUS CBOMX padoT)

(Uemu caosimes nonykpyeom 6osie moavbepma, 6 nape aHaIusuUpyom ceoio
0esimeIbHOCMb, 8bIX0051 K MOJIbOEPNY, GHUMAMENIbHO CAyuaom opys3ell).

- Pebsita, kak BBl AyMaere, ¢ ITUMHU MPU3HAKAMU BECHBI, 3alYUK MOXET
pa30yauth Mumky?

- Otnaém 3aiike KapTUHKH C IpU3HAKaMH BECHBI, YT00 Mutiike nokasain?

(demu omeeuaiom, oenarom 6vl600).

3aki04YMTeIbHAA YACTh.

- PebGsiTa, KOMy U Kak MbI TOMOTJIU?

- Uto MBI 17151 3TOTO caenanu?

- Uto niig Bac ObLIO TPYAHBIM?

- Uto BaM MOHPaBUJIOCH?

- Kakue uyBcTBa ncnbiThiBacT 3aiika? Mb1? [Touemy?

- Pe0GsiTa, xakue Bbl Mononbl! Teneps Muliika HUKOT/1a HE MEpEIyTaeT BECHY ¢
JIPYTUM BpEMEHEM Tojia U OyAET MPOCHINATHCS, B CBOE BPEMSI.

(demu omseuarom na eonpocul, paccysxicoarom, 0enarom 6ble00bl).
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BOCIHIUTAHHUE SCTETUYECKOM KYJIbTYPbHI JUUYHOCTHU
CPEACTBAMMU IIPUPOAbI

KBUHTHHIIKAA A.H.
Bocnumamenws nepeoti kamezopuu,
MBJIOY o/c 19,

2. beneopoo

IIOIIOBA E.C.
Bocnumameno,
MBJIOY o/c 19,
2. benecopoo

1I0IIOBA O.C.
Bocnumamens,

MBJ[OY o/c 19,
2. benecopoo

B crathe MMpoaHaJIM3uPOBaHbI BCC DJIECMCHTBI 3CTCTHYCCKOI'O0 BOCHHUTAHHWA, KOTOPBIC TCCHO
B3aUMOCBA3aHbI MCIKIY CO6OI>1, BCIb OT TOIO, KaKOM dCTECTHUYCCKHI nacal C(I)OpMI/IpyeTCSI B I'OJIOBEC
pe6eHKa, 3aBHCHUT, KaK OH 6YIICT BOCIIPMHUMATL NPOU3BECACHHUEC NCKYCCTBA, KAKUM 06p2130M u 1o
KaKMM KPUTCPHUAM €TI0 OLCHHBATD, 6y,HeT JIX OH COIICPCIKUBATHL ABTOPY INMPOU3IBEACHHA, U BCC OTO
6YZIGT CBHUACTCIIBCTBOBATL O €I'0 9CTCTUYCCKOM BKYCC.

KawueBble ciioBa: (GopMuUpOBaHHE, ICTETUYECKOE BOCIUTAHWE, BOCIUTAHHE, KYIbTypa
JIMYHOCTH, OKPY>KAIOLUI MUD.

Bonpoc o ¢popmMupoBaHuu 3CTETUUECKON KYJIbTYphl JUUYHOCTH BCEraa ObUT U
OyleT akTyajeH, MOTOMY 4YTO OT YPOBHSI KYJbTYpPhl Ka)JOro OTIEIBHO B3ATOIO
YeJIOBEKa 3aBHCHUT YPOBEHb KYJIBTYPHOTO pa3BUTHUs OOILIECTBA B LIEJIOM.

B3auMoCBsA3p BOCIIPUATHUS YEIOBEKOM IIPUPOJABI U €T0 BHYTPEHHETO Mupa B.A.
CyxomnuHckuii  chopmynupoBan ciueayomum obpazom: «llpupona sBisiercs
HMCTOYHUKOM J100pa, ee KpacoTa BIMSET Ha AYXOBHBIH MHUp YelIOBEKa TOJBKO TOT/A,
KOI'/Ia FOHOE cep/ilie 00JaropaxMBaeTCsl BhICIIEH YeJIOBEYECKONH KpacoTon - 100poM,
MpaBOi, YeTOBEYHOCTHIO, COUYBCTBHEM, HETPUMUPUMOCTHIO KO 31y ... [IpuTymienue
YyBCTBA YEJIOBEYECKOI0 JOCTOMHCTBA BEAET K TOMY, UTO YEJIOBEK HE BUIUT KPACOTHI
npuponas» [3, c. 26].

OrpoMHy0 poJib 3CTETHYECKOTO BOCHPUATHS NpupoAsl noadepkusan K./

VYIIUHCKUIM: «...BOCHHUTATEIBLHOE BIUSHHUE MPHUPOIBI, KOTOPOE KaXIbld OoJiee Hin

41
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MEHEE HUCTIBITHIBAJ HA ce0€, KOTOPOE ¢ TAKOM KHUBOCTHIO BEIPAKACTCS TTOYTH B KaXKIOU
BBIMBIIIUICHHON 1 HCTUHHON OHorpaduu...Majao OIIEHEHO B mejaroruke» |5, ¢. 389].

K.JI. YmumHCKHUA paccMmaTpuBall BOCIHTaHUE KaK OOIIECTBEHHOE SIBJIICHHE.
«IIpeameTomM BOCTIUTAHUS SABIISACTCS YEJIOBEK, U «ECJIH IeIaroruka XoueT BOCIUTHI-
BaTh YEJIOBEKAa BO BCEX OTHONIEHHUAX, TO OHA JOJDKHA MPEXAE Y3HaTh €ro BO BCEX
otHomeHusix» [4, T.8 c. 23]. Ocoboe BHUMaHHE OOpaTWJI Ha BIIUSHUE
HETPETHAMEPEHHOTO BOCIIUTAHUS, BIUSIHUSL OOIIIECTBEHHOM CPEJIbI, «J1IyXa BPEMEHUY,
€ro KyJIbTYPhI M TIEPEIOBBIX 0OIIIECTBEHHBIX HICAJIOB.

PykoBuiipiH M. M. cuutas, 4Tto «ICTETUYECKOE BOCIMTAHUE HMEET CBOM
npeaMeT, cBoe crernuduueckoe conepxkanue. Ero menm m 3amadud onpeaessitoTcs
YHUBEPCAJIBHBIM XapaKTEPOM €ro BO3JICUCTBHUS, OXBAaTHIBAIOIIUM Pa3IUYHBIC CHEPHI
YEeJI0BEYECKOU AesaTenpHocTi» [2, ¢.103]. OcreTmyeckas KyJlbTypa JHYHOCTH
HETOCPEJICTBEHHO CBSI3aHa C CYIIECTBYIOIIEH CUCTEMON ACTETUYECKOTO BOCITUTAHUS B
00111eCTBE U 3aBUCUT OT KOHKPETHBIX ()OPM U METOJIOB, IPUMEHSIEMBIX OOIIECTBOM JIJIS
YCIEUIHOTO Pa3BUTHUSI.

DcTeTHYecKoe BOCIMHTaHUE OOYCIOBIIGHO KOMIUIEKCOM IICJICBBIX 3ajad
BOCIIMTaHUS HPABCTBEHHOTO, TPYAOBOTO, OJKOJOTHUYECKOTO U  (PU3HUECKOTO.
DOCTeTUYECKOE BOCIIUTAHUE, SIBJISSCH MHOTOIUIAHOBBIM MPOLIECCOM, MpEIoaraet
HETIOCPEJCTBEHHYIO 11eJIb — (POPMHUPOBAHKME ICTETUUECKUX YYBCTB, OTPEOHOCTEH M
MHTEPECOB, JCTETHYECKMX BKYCOB U HJICAJIOB, CIOCOOHOCTHM YeloBEeKa K
Xy/JI0KECTBEHHOMY TBOPYECTBY U ACTETUYECKOMY OCO3HAHMIO OKPYKAIOIIEr0 MHpa.
Bwmecre ¢ TeM ¢opMupoBaHre HaNpaBICHHOTO 3CTETHYSCKOTO CO3HAHMS HE SBIIICTCS
CaMOIIEIIbI0 ACTETUYECKOTO BOCITUTAHUSI.

[Tpu ymenoi opranu3zanuyd oOy4eHHUS U BOCIUTAHUS HPABCTBEHHBIX HOPM Ha
YPOBHE IIKOJBI, JIETCKOTO Caja, CEeMbHM CKJIAJbIBACTCS CHCTEMa ACTETHUYECKOTO
BOCIIPUSITUSL  OKPYKAIOIIETO. DCTETUYECKOE BOCIHUTAHWE OKa3bIBaCT MPSIMOE
BO3/IciicTBHE HA (OPMHUPOBAHNE HPABCTBEHHBIX IPUHITUIIOB YEJI0BEKA, PACIIUPSCT €T0
o011Ie MPEeICTaBICHUS U TTIO3HAHUE €ro 0 MUpe, O0IIECTBE U IPUPO/IL.

OcHoBHas 3aga4a 9CTCTUYCCKOIO BOCIIMTAHHUA — Pa3BHUTHUC COIICPCIKMBAHUA B
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UHAUBUE, CONEPEKUBAIOIIEH MHIUBUTYAIbHOCTH.

Bce »ieMEHTBl 3CTETMYECKOTO BOCHUTAHUSI TECHO B3aWMOCBSI3aHBI MEXKIY
co0oM, Belb OT TOro, KaKOoW dcTeTHYeCKui uaean cHopMUpyeTcsi B TOJIOBE peOeHKa,
3aBUCHUT, KaK OH Oy/IeT BOCIPUHUMATh IPOU3BE/ICHNE UCKYCCTBA, KAKUM 00pa3oM U 1o
KaKUM KPUTEPUSM €ro OIIEHUBaTh, OYAET JIK OH COMEPEKUBATH ABTOPY MPOU3BEICHMUS,
€ro reposiM U Bce 3TO Oy/IET CBUIETENBCTBOBATH O €r0 AICTETUUYECKOM BKYCE.

TpamuumoHHasi COBETCKasl MIEIaroruka, B TOM YUCJIE U IOIIKOJIbHAS, 9TO OBl HU
JEKIapUpOBaJIOCh, pPEATbHO HCXOJWJa U3 TOro, 4YTO €€ 3ajadyeil sBisercs
(dbopMHUpOBaHUE KETAEMOT0 MOBEICHUs peOCHKA.

Pebenok pa3BuBaercss ObicTpee W JIydllle, €CIM MOXET JeHCTBOBAaTh
CaMOCTOSITEJIBHO € €aMOro paHHero Bo3pacta. Merog M. MoHTeccopu COCTOUT U3
TpEX OCHOBHBIX 4YacTel: peOeHka, OKpyKawomied (MOoATrOTOBIECHHON) Cpelbl,
Bocriutatens. «lloaroroBka cpenbl W TMOATOTOBKA YYUTENS €CTh MPAKTUYECKUI
dbyHaamMeHT Haliero Bocnutanus» [1, c. 156].

Takum 00pa3om, 3CTETUYECKOE BOCIIUTAHUE, SIBISACH OJJHUM U3 KOMIIOHEHTOB
[IEJIOCTHOTO TIEAarormuyeckoro Impoiecca, NpU3BaHO CHOPMUPOBATH Yy JETEH
CTPEMJICHHE U YMEHUE CTPOUTH CBOIO JKM3HB MO 3aKOHaM KpacoThl. I[Ipenmaraemsie
KauyecTBa JIMYHOCTH, C OJHOM CTOPOHBI, JOCTAaTOYHO SICHBI, YTOOBI CIY>KUTh
OpUEHTHPaMU B BOCIIMTaHUH, a C APYroi CTOPOHBI, JOCTATOYHO OOIIUPHBI, YTOOBI HE

CKOBBIBATb MHUIIUATHUBY U TBOPUCCTBO ICAAroroB.

Cnucok aureparypsl

1. M. Monteccopu IToMoru MHe cienath 310 camoMmy. - M.: Kaparmys, 2000.
- 272 cC.
2. M.M. PyKOBUIIBIH OCTETHYECKOE BOCIHUTAHUE KaK TPYJAOBOU H

MeJJaroru4ecKuil mpoiecc// ICTETHUIEeCKOE BOCIIUTAHNUE B TIEIUHCTUTYTE CO. TPYIOB. —
M., 1977. - 159 c.

3. B.A. Cyxomnunckuii U36pannbie npousseaenus: B 3-x tomax. T.1. - M.:
Ilemarormka, 1979. — 558 c.

4, K. VYmwuuckuit Cobpanue coumHenuii: B 11-tu 1. / Ilom pen.
A.M.Eronuna. - T.8.: Uenosek kak npeaMer Bocriutanuu, 1950. — 320 c.

5. K. Yuiuackuii M306paHHbIe mnegarorudeckue mpousBeacHus. - M.:

[Tpocsemenne, 1968. — 557 c.
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KOHCHEKT MMO3HABATEJIBbHO-UCCJIEJOBATEJBCKOM
JESITEJIBHOCTHU C JETHbMU NEPBOM MJIAJIIIEH I'PYIIIBI

MAPTEJIb O.B.
Bocnumamensy,
MBEJIOY «I[PP — o/c «Pocunkay,
Poccus, Pecnyonuxa Xaxacus, 2copoo Abaxan
Tema: «KHura B rocTy K Ham IPUIILIA»
Heab: co3nanue colMaibHON CUTYallMu Pa3BUTHS B MPOLIECCE TO3HABATEIBHO-
HCCIIEIOBATENIbCKOM AEATEIbHOCTU JETEN.
3axauu:
- 00ecneunuTh YCI0BUS JIJIsl BBIPAXKEHUSI IEThbMU CBOETO MHEHUS,
- CIOCOOCTBOBAaTh PAa3BUTHIO HAaBBbIKA B3aUMOJICHCTBUS CO CBEPCTHUKAMHU
(mapamn);
CO31aTh YCJOBHS JJIS:
- IPOSIBJICHUS] MHUIIMATUBHOCTU U CAMOCTOSITEIbHOCTH;
- pacIIMpEeHUs MPEICTABICHUN O CBOMCTBaX Oymaru (pBETCS, MHETCS, HAMOKAET,
pexercs);
- pa3BUTHS Yy JIeTed HaBbIKa OKCIEPUMEHTUPOBAHMS  (BBICKA3bIBATH
MIPEANOJIOKEHHUS, IENaTh BBIBOIbI, 00CIIEIOBATH IIPEIMETHI)
- paclIMpeHHs] U aKTUBU3UPOBAHUS CIIOBAPHOrO 3araca (LBETHas, riajkas,
miepiiaBas, TOHKasi, TOJICTasi, MHETCS, PBETCSI, PEKETCsI, HAMOKAET);
- BOCTIUTAaHUSI OEPEKHOTO OTHOIICHUS K KHUTaM.
Xoo oesmenvhocmu
BBoagHas yacthb
- JluHb-IWHB, NWHBb-JAEHb, HAYMHAEM HOBBIA J€Hb. Jlumu-awnu, ITUIv-Iuiu,
KOJIOKOJIbUMKH Oynuin. Bceex 3aifuat, Bcex exar. M BOpOObIIEK MNPOCHYJCS, U
3aM4OHOK BcTpenenylics. Ha 3apsanky, kto BnpunpbbkKy. KTo Brpucsgouky, depes
1oJjie HanpsAMUK. [IpbIr-npeIr-NpbIT-MnpeIr.

- 3npaBcTBYTE, pedsta! [laBaiiTe mo3gopoBaeMcs Ipyr ¢ APYroM U MOXKeJIaeM
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JPYT IPYTy XOPOILIEro HACTPOCHUS.
- PeOsra, s1 ceroHs prHecia BaM BOT TaKOM 4yJ10 — CYHAy4OK. JlaBaiiTe BMecTe
MOCMOTPHUM, YTO K€ B HEM JICIKUT.

- PeGsTa, a 3HaeTe u BbI, U3 YETO cliejlaHa KHUTA?

- Knura cnenana u3 Oymaru, a XOTUTE OTHPABUTHCS B BOJIIICOHYIO OyMaKHYIO
CTpaHy U MO3HAKOMUTKCS ¢ Oymaroi moonrxke? Y3HaTh, Kakas Oymara ObIBae€T U 4TO
C HEl MOYKHO J1€J1aTh?

- Torna, moBTOpSAITE 32 MHOW BOJIIIEOHBIE CIIOBA.

Ecnu npy>kHO BCTaTh HA HOKKH, TOMHYTh, PHITHYTh — HE YIACTh.

To B BoJIeOHBINA MUp OyMaru, MOKHO Cpa3y e MONacTh.

- Bor MBI u okazamuch ¢ Bamu B OyMakHoil ctpane. Ceiiuac Mbl C BaMH
MMO3HAKOMHUMCS ¢ OyMaroi moosmke.

OcHOBHas YacTh

1. «Kaxkast Oymara ObIBaeT»

Bocnumamens nokazvieaem oOemsam Oymacy yeemuylo, Oenyro, 21a0Kyio,
wepuiasyro, moJicmylio, MoHKYIO.

- bymara OniBaeT 1iBeTHas1, Oenas, ToJCcTast, TOHKas, TJIajIKas v IepIiaBasi.

2. «bymara muercsa»

- PeGsita, BO3bMUTE TOJIOCKY OyMaru u nonpooyite ee cMaTh. YTo MbI MOKEM
cKa3aTh Mpo oymary?

3. «bymara pBetcs»

- PeGsta, BO3pMHUTE BTOPYIO MOJIOCKY OymMaru u pa3opBUTE €€ Ha HECKOJIBKO
KyCOYKOB. UTO MBI MOKEM CKa3aTh Mpo Oymary?

4. «bymara HamoKaeT»

- Pe6siTa, BO3bMUTE TPETHIO MOJIOCKY OyMarv U OMyCTUTE €€ B €MKOCTh C BOJOM.
UTo MBI MOXKEM CKa3zaTh Npo Oymary?

- [TocmoTpuTe, Kakas xe Oymara — BoJmieOHuIa! (erre pa3 moBTOpseM KaduecTBa
Y CBOMCTBA Oymarm).

- A Ttenepp naBaiTe oTaoxHeM. [IpoBoAuTCS MaqbuMKOBash TMMHACTUKA O]
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MY3bIKY
«ITayqox»
3akiouMTebHAA YACTh
- 13 yero cnenana kuura?
- UTo MOKHO clienath ¢ Oymaroit?
- Uto Oynet ¢ 6ymaroi, eciiy €€ onmyCTUTh B BOJy?

- Yro Oyzer ¢ Oymaroit, ecnu e€ cMATh?

NHTEPAKTUBHOE OBYYEHUME U EI'O MOTUBAIIMOHHBIE
BO3MOXHOCTH

ITUPHITYK T.E.
HAYanbHUK YUKIA Kageopsl udeoio2uieckoi pabomol U COYUanIbHbIX HAYK,
YO «Boennas axaoemus Pecnyonuxu benapycoy,
Pecnybnuxa Benapycw, e. Munck
Bce Bo3pacrarommii moTtok HH(OpManuMuM B Hacrosulee BpeMsa Tpedyer
BHEJPEHUS B 0O0pazoBaTelbHBI MpOLECC TaKUMX METOAOB M (opMm oOyueHus
MOJIO/IE’KH, KOTOPBIE TO3BOJISIOT 3a IOCTATOYHO KOPOTKHM CPOK NepeaBaTh O0JIbLION
0o0beM 3HaHUW, OOECHEYUT BBICOKMU YPOBEHb OBJIAACHUS MNPOPECCHOHAIBHBIMU
KoMrieTeHusiMu. OTHAKO OJTHA U3 TJIABHBIX MPOOJIeM B 00J1acT 00pa3oBaHus CBs3aHA
C JIeMOTHBHUPOBAHHOCTBHIO OOJIBIIMHCTBA OOYYaOIIMUXCS, C U3MEHEHHEM LIEHHOCTEU
COBPEMEHHOU MOJIOAEXKH, KOT/Ia CaMOIIENIbI0 CTAHOBUTCSI HE CaM MPOLIeCC MO3HAHMUS,
OBJIAJICHUS] KOMIIETEHIUSIMU, a IIOJlyY€HUE TMOATBEPKIAIOIIET0 JOKYMEHTa 00
00pa30BaHMHU, YTO B CBOIO OUYEPEb, TPUBOAUT K CHIDKEHHIO TTOKa3aresied 00ydeHusl.
C yueToM CKJIaJbIBAIOIIEHCS CUTYAllMU B MOJIOJIEAKHOM OOIIECTBE HEOOXOAUMO
TOBOPUTH O TOM, YTO HEM30EKHO JODKHBI MEHATHCA QYHKUIMU MPEnoJaBaTess U ero
posib B mpodeccHoHaIbHON MMOJATOTOBKE CTYyJEeHUecKoW MoJoaexku. I[lemarory
HEOOXOMMO HE MPOCTO TPAHCIUPOBATH 3HAHUS, & MOTUBHUPOBATH OOYYAIOLIUXCH,
opraHuszysi UX  ydeOHO-TIO3HABATENbHYIO  paboTy  dYepe3  OmpeJeieHHbIC

MeAAarornaeCKuc TCXHOJIIOTUH, AKTUBU3UPYIOHIUEC UX CO3HAHHUC U AKTUBHOCTD.
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MoTuBaiusi 0ObSICHSIET 1IeJICHANPABIEHHOCTh ACHCTBUN, OPraHU30BaHHOCTh U
YCTOWYHMBOCTh  LEJIOCTHOM  JICSITEIbHOCTH, HANpPAaBICHHOM HA  JOCTHUKCHHE
onpenenénnou nenu. [lo muennto H.B. bopaosckoii, A.A. Pean u N.II. ITlognacoro
MOTHBaNMs K oOydeHuto — (ot ¢pani. motif, or nar. moveo — ABUTAIO) — 3TO
«IPOIIECChI, METOMABI, CPEICTBA TMOOYXICHUS YydYallerocs K MPOJAYKTHUBHOM
MO3HABATENLHOMN JESATENBHOCTH, K AaKTUBHOMY OCBOEHUIO COJIEp KaHUsI 00pa30BaHMS
[2;c. 158] [4; c. 121].

B Hacrosiiee Bpemsi B Teopuu OOpa30BaHUs CIOXKUIUCH, YTBEPAUIUCH H
MOJIYYHJIA TIIUPOKOE pacrpocTpaHeHre Tpu GopMbl B3aUMOJICUCTBUS MPENo aBaTes
1 00ydJaronuxcs: acCCUBHAs, aKTHBHAsS W WHTepakTHBHas. Kaxmas u3 3tux ¢opm
MMEET CBOM OCOOEHHOCTH.

Ilaccusnas popma ob6yuenus — 310 Takas hopma B3auMOJICUCTBUS, IPU KOTOPOH
MPENoIaBaTeNlb  SIBISCTCS TJaBHBIM W OCHOBHBIM  JCHCTBYIOIIIMM  JIHIIOM,
YIPABJIAIONIMM XOJOM 3aHSTHS, a OOYy4alolUiCA BBICTYMAeT B POJIM MACCUBHOIO
ciymaTens, momauyuHeHHOTo. Ha Takmx 3aHsaTHsX oOpaszoBarelbHAas ACSITEIBHOCTH
XapaKTEepU3yeTcsl aBTOPUTAPHBIM CTUJIEM M OCYIIECTBISETCS  IMOCPEIACTBOM
KOHTPOJIBHBIX paboT, OMPOCOB, TECTOB, JieTyuek u T.1. [laccuBHas dopma o0yueHus
MIPEANOJIaraeT OTHOCUTENIBHO JIETKYIO IMTOATOTOBKY MTPETOIaBaTelIs K 3aHATHIO, a TAKKE
MO3BOJISIET TPAHCIUPOBATH OOJIBIIIOE KOJTMYECTBO YUE€OHOTO MaTepuaa.

Ilpu axmuenou Gopme o00yueHuss TpenoaaBaTeb U  O0ydarouuecs
B3aUMOJICUCTBYIOT B XOJI€ 3aHATHS Jpyr ¢ apyroMm. OOydaromuiicss CTaHOBUTCSA
AKTUBHBIM YYaCTHHUKOM 00pa30BaTEIHLHOTO MpoIlecca.

AxTUBHBIE (DOPMBI TIPOBEICHUS 3aHITHH — ATO Takwe (HOPMBI OpPraHU3aIUN
o0pa3oBaTeNpHOTO  TpoIlecca,  KOTOPbIe  CIOCOOCTBYIOT — pPa3sHOOOpa3HOMY
(MHAMBUAYAJIBHOMY, TPYIIIOBOMY, KOJUIEKTUBHOMY ) U3YUYEHHUIO (YCBOCHUIO) yUE€OHBIX
BOIPOCOB (TIp0o0JIEM), aKTUBHOMY B3aMMOJICHCTBHIO O0YUYaIOIIMXCS U MpernogaBaTes,
KUBOMY 0OMEHY MHCHHUSIMU MEXX]Ty HUIMH, HalleJICHHOMY Ha BBIPAOOTKY TIPABUIIHHOTO
MMOHUMAaHUS COJEPKAHHMS HW3Yy4aeMOH TEMbl W CIIOCOOOB €€ MPaKTHYECKOTro

ucnosb3oBanus [ 1, €.13].
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AKTHUBHBIE POPMBI MPOBEACHUS 3aHATUN (TIPOOIEMHBIE JIEKIIUH, JIEKIIUU-TIPeCcC-
KOH(epeHIIUH, TUCKYCCUH, ACIIOBBIC M OJUII-UTPHI, Pa3bITPhIBAHUE POJICH, aHAIIN3 U
pelIeHNEe KOHKPETHBIX CHUTyallud, «KPYTJIBIA CTOJ», «MO3roBas aTaka» Keiic-
TEXHOJIOTUM U JP.) UMEIOT LEJbIM CIEKTP METOAOJOTUYECKUX MPEUMYIIECTB Mepea
naccuBHBIMU. [Ipexkne Bcero, akTUBHBIE (DOPMBI TPOBEACHUS 3aHATHI Pa3BUBAIOT
NOTEHIMAJI HE TOJBKO O0YyYarollerocsi, Ho ¥ caMoro Iejaarora. OTH MPEUMYIIECTBa
OCHOBaHBI HA aKTUBHOM, JEMOKPATHYECKOM, SMOITMOHAIIBHO OKPAIIEHHOM OOIIEHUN
y4yacTHUKOB 3aHsATUsA. OpHako mnpu Takoil Qopme oOydeHHs MpernojiaBaTellb
CTaJIKUBAETCA ¢ 00Jiee CI0KHOM U 3aTPaTHOM 1O BPEMEHHU MOATOTOBKOM K 3aHATHIO, a
TaK)Ke€ TEpsSET PhIYard BIIACTBYIONMIETO CYOBEKTa (YTO 3a9acTyi0 TCHXOJOTHUECKH
3aTPyAHUTENIBHO /IS [IeJ1arora).

Ilpu peanuzayuu unmepaxmugno2o 00yyeHus IPOUCXOAUT U3MEHEHUE MMO3HULINIMA
00enx CTOpOH 00pa3oBaTENBLHOTO Mpollecca — O0Yy4YaroIIerocss W MpernojiaBaTeds,
BO3HHMKAIOT OCHOBBI JIJII WX PAaBHOMAPTHEPCKOTO  B3aUMOJECUCTBHS, KOraa
peanu3yloTcs HE CYObEKT-OOBEKTHBIC OTHOILICHMS, a COBEPIICHHO HOBBIM THII
OTHOIIEHUM JJIsi y4eOHOTO 3aBeJICHUs, CYOBEKT-CYObEKTHBIE OTHOIEHUs. J[J1s1 3TOTO
MOTYT HCIOJB30BAaThCsl AKTUBHBIE (POPMBI, METOJABI, TEXHOJOTHHU U TPHUEMbI
MIPOBEICHMS YUCOHBIX 3aHATHN, OJTHAKO TIPU OPTaHU3AIIUU WHTEPAKTUBHOTO 3aHATHS
OHM MaKCHMaJIbHO HAMpaBJICHbl HA Pa3BUTHE CAMOCTOSTEIBHOCTH M AKTHUBHOCTU
00yyJaromuxcsi, Ha B3aMMOOOy4YECHUE.

HNuTepakTuBHOE 00yUYEHUE B TIEPEBOJIC C AHTVIMICKOTO O3HAYACT HAXOKICHHE B
pexuMe auanora, 6ecenbl ¢ KeM-I1u00, B3auMoieicTBiue. MHOTHe menaroru Mexmy
aKTUBHOW W WHTEPaKTUBHOU (popmamMu OOyYECHHS CTaBAT 3HAK PABEHCTBA, OJIHAKO,
HECMOTpsI Ha OOIIHOCTh, OHM MMEIOT pa3nuuus. VHTepakTUBHOE OOydYEHUE MOXKET
paccMaTpuBaThCA Kak HambOosiee coBpeMeHHas ¢opma akTMBHOro. Kak yTBepikmaer
O.B. MuxailInueHKo, HMHTEPAKTUBHOE OOy4YeHHE, B OTJIMYHME OT aKTUBHOTIO,
OpPUEHTHUPOBAHO Ha O0JIee MUPOKOE B3aUMOICUCTBIE 00YUAIOIIUXCS IPYT C IPYTOM, a
HE TOJIBKO ¢ TIPETo iaBaTesieM, Ha JOMHUHHPOBAHUE B ITPOIIECCE 00YUEHUS aKTHBHOCTH

oOyuaroruxcst [3].
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[Ipu uHTEpakTUBHOI PopMe 00yUeHUsT 0OYHAIOIIUIICS MOKET CaM BBICTYNATh B
POJIH TeJarora, CaMOCTOATEIbHO BBIOMPATh MYTh JJISl HAXOXKIACHUSI UCTHHBI, a HA s
OTBEThl M pEUICHUs, MOXET O00yduTh Jpyroro. MMeHHO 3Ta NPOIYKTUBHAS,
NICUXOJIOTUYECKH KOM(OpTHass U yBJIEKaTelbHas oOpa3oBaTelibHas 00CTaHOBKa
MaKCHUMaJbHO COJCUCTBYET TMIOBBIINICHWIO YPOBHS 3HAaHUW W MOTUBAllUU K
npodeccroHanbHOl JesTeabHOCTH. TakuM o00pa3oM, WHTEpPaKTUBHOE OOyuYeHHUE
MOBBIIIAET MOTUBALMIO M CO3JAET TOYKY OIOpPHI i PEIICHUS pealbHbIX
npodeccroHanbHBIX 3a/1ay.

OnHaKo CyIECTBYET psiji PoOJIeM, CBA3aHHBIX C BHEJPEHUEM UHTEPAKTUBHOIO
oOyueHuss B 0OpazoBareNbHBIA mporecc. B mepByro ouepear 310 mpodieMa
NEPETOArOTOBKH MM CMEHBI MOJEIU MOBEJCHHUS CaMOro MpenoiaBareisi, KOTOpoOMy
3a4acTyIO0 CJI0KHO OCBOUTH OTKPBITHIE OTHOLLEHUS C YUEOHOW IPYIION, OCTaBasCh MpU
3TOM B paMKaxX TPATUIMOHHON (OpPMBI B3aMMOOTHOIICHUN «HAYAJIBHUK» —
«roAunMHeHHbI». [Ipu aTOoM caM mpenogaBaTenb JOJDKEH SIBIATH co00il oOpaser
BHYTPEHHE MOTHBUPOBAHHOM JEATEILHOCTH JOCTH)KECHUS.

Kpowme Toro, nmpenoaaBatesns 10JKEH BbIACIUTh HAMHOTO OOJIbIlIe BPEMEHU AJIs
MOJTOTOBKM HWHTEPAKTUBHOIO 3aHATUSA. CuibHOE (PU3NYECKOE U SMOLMOHAIBHOE
HANpsDKEHUE B MPOLIECCE MHTEPAKTUBHOTO OOYYEHHUS Takke MOTPeOyeT BBIICICHUS
BPEMEHM ISl BOCCTAHOBJICHUSI CUJI ITOCJIE TaKOro 3aHsTHA. K coxkaneHuio, B yCI0BHIX
MOCTOSTHHOTO TIOBBIIICHUsT Y4€OHOW M JAPYruX BHUJOB HArpy3Kd MeAaroram 3TO
CTAaHOBUTCSI BECbMa 3aTPYAHUTEIbHBIM.

VYuurtbiBass 0003HAUYEHHBIE BbIIIE MPOOJIEMBI, MEAAror Yalle BCETO OCTABIISET
BBIOOp 3a MaccUBHBIMU (hOpMamMu 00yUYEHUs, KOTOPbIE HE MO3BOJISAIOT CHOPMHUPOBATH
B TIOJTHOW MEpe CaMOCTOSITEIbHOCTh OOYy4Yalolerocsi, ero yMEHHE OTCTOSITh CBOIO
TOYKY 3pEHHUS, TTOBECTH 3a cOO0M, (POPMUPYIOT MACCUBHYIO YTHETEHHYIO MO3UIUIO,
MPEMSITCTBYIOT Pa3BUTHIO MOTHUBAIINHU K TTPO(EeCCHOHATBHOM e TENBHOCTH.

Takum 00pa3om, WHTEpaKTHBHBIE (POpPMBI OOyuUeHHS 00JIaal0T TOCTATOYHO
CHJIBHBIMU MOTHBAIIHOHHBIMHA BO3MOKHOCTSIMH TIPU YCIIOBUU CO3/IaHUST ONTHMAIIbHBIX

YCIIOBUHM AJI1 UX NMpUMEHEHHs menarory. B coBpemeHHoll oOpa3oBaTenbHOU cpene




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

Ha3pciia H€O6XOI[I/IMOCTB ONpCACIINTLECA HE TOJIBKO C TCM, KaKOIO l'IpO(bCCCI/IOHaJIa u
AJI1 4€ro Mbl JOJDKHBI IIOATOTOBHUTL € YHCTOM COBPCMCHHBIX BbBI3OBOB M YI'PO3, HO U

CO3aaTh aICKBATHLIC YCJIOBU: IICaroram, YTOOBI OHH 3TO CACJIaJIN Ka4CCTBCHHO.

Cnucok aureparypsl

1. AKTHUBHBIE M HMHTEPAKTHUBHBIE 00pa3oBaTelIbHbIE TEXHOJOTHH ((POpMBI
MIPOBE/ICHUS 3aHATHI) B BBICIICH mIKoJe: yueOHoe mocodue / coct. T.I'. Myxuna. —
H.Hogsropoxa: HHI'ACY, 2013. - 97 c.

2. bopnosckas, H.B. Ilenaroruka: yueOnuk mis By3oB / H.B. bopaoBckas,
A.A. Pean. — CII0: TTutep, 2000. — 304 c.

3. Muxaiinmuuenko, O.B. Meroauka mnpenojgaBaHus 0OIECTBEHHBIX
JTUCLUUIUIMH B BBICIIECH 1mikoJie : yueOHoe mocobue / O.B. Muxaitnnuenko. — CyMsl:
Cym/I1VY, 2009. — 122 c.

4, [Monnacerit, W.II. [lenaroruka. Hooiit kypc : B 2 kH. / WLIL. [Tognacerit. —

M.: Cmpich, 1999. — 576¢. — Knu. 1.
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HPOEKT «JIOI'OIIEAUYECKAS TAJIUTPA»
(A3 OIIBITA PABOTHI)

KHA3EBA JI.B.

Yuumenb-i020neo,
Mynuyunanvroe 6100centHoe OUIKOTIbHOE 00pa306amebHoe yupedcoerue OemcKkuti cad Ne 35,

Poccus 2. Bencopoo

TOTHKA E.H.

yuumenb-102oneo,
Mynuyunanvroe 6r00icentHoe OUIKOTILHOE 00PA306ameTbHOe Yupedcoerue Oemckuti cad Ne 35,

Poccus 2. Beneopoo

KOJIECHUYEHKO O.B.

gocnumamers,
Mynuyunanvroe 6100centHoe OUIKOTIbHOE 00Pa306ameIbHOe YupedcoeHue 0emcKuti cad Ne 35,

Poccus 2. Bencopoo

/JOPOXOBAI'T.

gocnumamers,
Mynuyunanvroe 6100centHoe OUIKOTIbHOE 00Pa306ameIbHOe yupedcoeHue OemcKuti cad Ne 35,

Poccus 2. Bencopoo
Macnopr npoexkra

Tema npoekra: «Jloroneauueckasi HaJIUTPa».

Bua npoekra: KpaTKOCpOYHBIN

Tun: KoppeKIMOHHBIN, HHOOPMAITMOHHBIN, TBOPUECKHI.

Cpoxu peanusanuu: oaHa Heaens (¢ 7 pepans o 14 dhespaist)

PykoBoauTe/ M NpOeKTAa: YUYUTEISA-JIOTOIIEbI.

Y4yacTHMKM NpoeKTa: AeTH |- Milagmen, CpelHeW TpyIl, BOCHUTATENH,
POAUTENHN BOCITUTAHHHUKOB.

Heab npoexra: [Iponaranaa JioroneAM4eCKUX 3HAHUM U 3aHIATUHI C YUYUTEIIEM -
JIOTOIIEJIOM.

3amayu npoexra:

1. 03HAKOMUTH TMEJaroroB U poauTesed ¢ padoTo#l joromena B JIETCKOM

cany,
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2. noOyXaaTh AETei K peueBOMY OOIIEHUIO CO CBEPCTHUKAMHU U B3POCIIBIMU;

3. BOBJICUb TIEJArOTOB M POAUTENEH B KOPPEKIIMOHHO-TIEAArOruyeCcKuil
poLecc;

4, UCIIOJIb30BaTh METOJBI M CPEJNICTBA, MOOYXIAIOIUEe JAETeH K SIpKOMY,

AMOIMOHAIBHOMY MPOLECCY PA3BUTHUS PEUU;

S. BbI3BAaTh HMHTEPEC  JOIIKOJIBHUKOB K JIOTONEOUYECKHUM  HUIrpaM,
MOTPEOHOCTH B HUX.

AKTYyaJIbHOCTH NpoeKTa: C KaXxAbIM rOJ0OM B JIETCKUX CalaX yBEINYUBACTCS
KOJIMYECTBO JETEH ¢ HApYIICHUSIMU PEYH, U JIOTOIeIaM, paOOTAIOIIUM B TOIIKOJIbHBIX
VUpEXIEHUN, BCE  CIOXKHEE  CTAHOBUTCA  OpPraHU30BaTh  3(PPEKTUBHYIO
KOppeKIMOHHYI0 padotry. [losTtomy, omHoit u3 ¢opm pabotsl joromena B JOY
apisgercs:  «Jloromenuueckas HeAens», BO BpeMs KOTOPOW  OCYIIECTBIISETCS
MpOIaraHja JOroneIuYecKux 3HaHU CPEeAU Me1aroroB U pOIUTENCH.

Oo0pa3oBaTesbHBII MPOIYKT:

- OTYET O MPOBEJACHHBIX MEPOIIPUATHIX

- BBICTaBKa TBOPUYECKHUX PabOT BOCTUTAHHUKOB

- CTEHIra3era

- OYKJIETHI JUIsl poJuTenen

- MMANKH MEePEIBUKKH

- KOHCYJIbTAllMU JJI1 BOCIIUTATENEH

JTanbl peaju3anny NPOeKTa:

I[peaBapurteibHblii. M3yueHwe wMeTomuueckoit nureparypsl. Ilogbop
MaTepuaioB IJs «METOJUYECKOW KOMWIKM» M pa3padoTKa IJIAHOB IPOBEICHUS
Henenu «Jloroneauyeckast najauTpay.

Opranusannonnslii. KoncynbtupoBanue BocnutaTeneil. PazpaboTka mniaHoB.
OOBsIBIICHHUE O MPOEKTE.

OcHoBHo#l. IlpoBeneHne  KOPPEKUHMOHHBIX  3aHSATHM, KOHCYJIbTALWW,
Pa3BIIEUCHUH 110 ILJIaHY.

B3aumoneiictBue ¢ poauTensiMu (TpyHIOBbIE BBICTABKH, KOHCYJIbTAIIUH,
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OYKJIETHI).
-UToroBslii. AHanu3 pe3ysbTaToB IpoekTa. OTyeT - 3aMeTka Ha calT MBJIOY.
Ipeanosiaraemslii pe3yJbTar:

VY nerell MOBBICUTCS HMHTEPEC K JIOTONEIUYECKUM 3aHATHUAM, YIYUIIUTCS

B3aUMOCBSI3b C MeJaroraMu, IMOBBICUTCS

pOIMTENSIMU U 3¢ (HEeKTUBHOCTD

KOPPEKIITMOHHON PabOTHI.

Heneas goronega B Mb10Y
«JIoromeauyeckasi majauTpar»
¢ 7 despains o 14 despans

JAHu Hepen

Meponpusrus

YyacTHUKH

OTBeTCTBEHHbIE

IloHeneabHUK

1.AuketupoBanue poauteneii « Bompoc
JIOTOoTey»

2.Cte”razera B  rpymnmnax
COBPEMEHHOTI0 JIOTOIIE/1a
3.Ilanka  mepenBwkka B TIpynmax
«Iloka3zarenu pedyeBoro pa3BuTHs JeTEH 2-
3 ner», «lloka3aTenu pedyeBOro pa3BUTHUS
neren 4-5 net».

4.bykner pansa  pomutened «Ckazka o
BecénoM s3bluke» (1 s muaamas rpynmna)
«APTHUKYJIALMOHHAS THMHACTHKa»
(cpenusis Tpymnmna)

5.IIoka3 kykonbHOTO Tearpa «Pemka» s
BOCIIMTAHHUKOB 1M Miagmed rpymmsl
(BocIIUTaHHUKaMU MO/ITOTOBUTEIIBHON
JIOTOTIEINYECKOU IPYIIIIBI.

6.« rpoBble yrpaxkxHeHUs Ui pa3BUTHUS
IbIXaHus» ( TOMOJIHEHHE WUIPOBBIMHU
MOCOOMSIMU  JUIsL  Pa3BUTHS  JbIXaHUS
peueBoro yrojka B i Mianmieit rpymnmne)
7.CtapT KOHKypca aTr00MOB

« COUMHIO 5 CKa3Ky camy».

«O6pa3

Bocmmrarenu
Poaurenn
Hern
Yuurens -
JIOTOIIC],

Yuaurend -
JIoromne bl

BropHux

1.JloroputmMuka nmis Mamisimeld (MTpoBOe

3aHATUE U1l BOCIUTAHHUKOB 1¥1 Muanamein

TpyMIIbI).

2.«buoHeproriacTuka «Pa3BuBarb
JBIOKEHUSA HYXHO PYKH U A3BIK
NOAPYXUM» (MOATPYNIOBBIE  3aHATHUSA
JUUIsl BOCTIUTAHHUKOB CPEHEN TPYIIIIHI)

3.IlononHeHne KapTOTEKH B Ipynnax.

Bocmmrarenu
Ponurenu
Hern
Yuurens -
JIOT OIS

Yaurend -
JIOTOIIETbI

Cpena

3ansaTus B moarpynmnax «BommeOHsrit
MecoK» (CpeaHsis TpyIna)

Bocnurarenu
Poaurenn
Hern

Yaurend -
JIOTOIIEIbI
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Yuurens -
JIoromnen
YerBepr PeueBoe pasmieuenue «llyremectBue mno | Bocnurarenu VYuurens -
ctpane IlpaBunbHOU peun» (cpenHsis Ponurenn JIOTOTIE Bl
rpyIma) Hetn
Yuurens -
joronen
IaTauna «UrpoBeie ympaxkHeHHs Uil pa3BuTHUs | Bocnimrarenn Yuurens -
JBIXaHUS (momosiHeHue urposbiMu | Ponurenn JIOrOnebl
nocOOMsSMHU  JNSL  Pa3BUTUS  JBIXAHUS Hdetn
PEUeBOro yrojka B Cpe/iHel IpyIiie) VYuurens -
JIoromnen
Cnmcoxk Jiureparypsl
1. Anpapeea, H.I'. Jloroneguueckre 3aHSATHS 1O Pa3BUTHIO CBS3HOM pedn

MJIQIIIUX MKOJBHUKOB. B 3-x u. — Y. 1: YcrHas cBsa3Has peub. JIekcuka: mocooue
s noronena / H.I'. AunpeeBa; mom pen. P.U. JlanaeBoit.— M.: I'ymanurap,
BJIAZIOC, 2006.— 182 c.: un.

2. benoa, M. II. Co3nanvie WrpoBOl MOTHMBAlMHA Ha JIOTONEIMYECKUX
3QHSITUSX: UIPOBBIC YINPAKHEHUS U TMPHUEMBI, CIHOCOOCTBYIOUIME MOIECPHKAHUIO
uHTepeca k 3ansatuto / M. I1. benoa // lomkonsHas nexparoruka. - 2021. - Ne5. - C.
44-48.

3. Tuxeena, E.W. Pazputne peun nereit (paHHEro 1 JOMIKOIBHOTO BO3pacTa.
— M.: IIpoceemenue,1981// http://www.pedlib.ru/Books/2/0320/2_0320-1.shtml

4, VmakoBa, O.C. Pa3Butme peunm JOMKOIBHUKOB. — M.:MHcTHTYTA

ITcuxorepanuu, 2001. — 256 ¢
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KOHCIIEKT 3AHATHUA 110 IIO3HABATEJIBHO-
UCCJEJOBATEJbCKOH JEATEJIBHOCTMU.
TEMA: «IINIAHETA 3EMJIS - HAIII OBLIUA TOM»

TI'YPEHOK C.I1.

gocnumamerb 8blCuiell KBANUPDUKAYUOHHOU Kame2opull,
MBJIOY «I[PP-0/c «Pocunkay,

Poccus, Pecnyonuxa Xaxacus, e. Abakan

Heab: co3maHve CONUAIBHOM CUTyallUM Pa3BUTHS TMOCPEACTBOM CO3aHUS
MOJICHU «3eJICHBIN ToM - ecy, «JIEC — 310 1oM»

Heab: co3nanue cColMaaibHOM CUTYyallMM Pa3BUTHS B IIPOIECCE TTO3HABATEIBHO-
HCCJIEA0BATEIILCKOM NeITEIbHOCTHU

3agaum:

- CIOCOOCTBOBATh B3aMMOJICHCTBHUIO JIETCH B MUHUTPYIIIIAX;

CO3/1aTh YCJIOBUS IS

- pa3BUTHUS COBMECTHOT'O PEUEBOr0 AMANOra, CHOCOOHOCTH K COTJIaCOBAHMIO,
JIOTOBOPEHHOCTH CO CBEPCTHHKAMHU TMPU JIOCTHIKEHMHM OOIIero pe3yibTaTa
JIeSITETLHOCTH;

- Pa3BUTHS TPEJICTABICHUN 4TO 3eMJIsI — 3TO JIOM HE TOJBKO JJIs JItOJACH, Ha
OCHOBE UMEIOIIUXCS 3HAHUM 1 OIMBITA;

- BRIPOKEHUS JETHbMU CBOETO MHEHUS, CAMOCTOSITEJILHOTO BBIOOpa apTHEpa Mo
JIeSITEILHOCTH;

- pa3BUTHUS YMEHHUsI 0000IIaTh, aHAIU3UPOBATh, AENaTh BBIBOJbI, BBIICIATH
CXOJICTBO M OTJIMUMSI OOBEKTOB, (POPMYITHUPOBATH MPEIIOI0KEHHUS U CAMOCTOSITEIIHLHO
MPOBOAUTH  TPOCTBIE  «UCCIEAOBAHUS», MCIONb3YS  HMEIOLIUMECS  METOJIbI
HCCJIEOBAHHUS

- BOCITUTBHIBATh ACTETUUYECKOE OTHOIIECHUE K OKPYXKAIOIIEMYy MUPY U JIFOOOBbH K
MIPUPOJIE, JKeNaHue e€ Oepeyb.

Xo/ aesiTeJbHOCTH:

1. BBogHasi yacTh:

B roctu x netsam npuxoaut Ctapudok-JIecOBUYOK.
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- CMmoTpenn Ha MHOTOATaXKHBIE J0Ma, OOBSICHUTE MHE, KaK K€ B HUX JIIOJU
MOTA/IAf0T, BEAb JOMa BBICOKHE, a Yy JIIOJeH HET KOTTeH, 4yToOBl 3a0paThCs, HET
KpBUIbEB, YTOOBI B31eTeTh? (/[lemu pacckaszvieéaiom, umo ¢ NOMOWbIO JIeCMHUYbL U
augpma)

DTO0 3HAYUT, YTO y TUGTA €CTh KOTTH U KpbUIbsi? (iugpm — smoxabuna, Hympu
KOmopou ecmb naumenv ¢ kHonkamu. Yenosex exooum 6 aughm, Hasxcumaem KHONKY U
mMom NOOHUMAEMm €20 HA HYHCHbILL IMANC)

- A BOT y MeHs JIoM — 3To Jiec. IHTepecHO, a KaKk Ha3bIBaeTCA JIOM y BCEX
KUATEJICH?

- A IeHCTBUTEIBHO, KaK Ha3bIBaCTCs HAIIl OOIHH JTOM?

- Kakoii Bonpoc 3aunTepecoBan Ctapuuka-JlecoBuuka?

- Mb1 MmoxeM nomous JlecoBuuky?

- Kak Mb1 MOkeM €My IOMOYB?

- I'me MoxHO 00 ATOM y3HATBH?

- MoxeM JIn Mbl HAUTH OTBETHI HA BOMPOCHI, MMOTyMaB CaMu?

(lemu nooxoosm xk macHumHou O0OCKe, HA KOMOPOU U300padiceHd MOoO0elb
naanemoul 3emnn u paccyircoas, pacckazvléarom U3 Kakux dacmeti cocmoum 0om, a
3amem, pasmewarom pacmeHus U HCUBOMHBLIX 8 COOMBEMCMBUU C UX MeCHOoM
obumanus)

2. OcHOBHAA 4aCTh:

- Kak MOxHO Ha3BaTh OJIHUM CIIOBOM BCE TO, UTO MBI C BaMHU ceilyac co3fanu?
(nom)

- Ho y JlecoBuuka Ob11 emie oauH Borpoc? Kakoil? (kmo orcusem na xkasxircoom
smadice)

- [TocMoTpHuTE, CKONBKO 3TAXKEHN Yy HAC MOJyunuaock? Ha CkoibkO KOMaHI Ham
HAJI0 Pa3ICITUTHCS, YTOOBI BCEX KHUTEIICH PACCETUTh IO CBOUM dTaxkam?

([{emu Oensamcs na nooepynnwi)

- Korna BeI Oyziere qoKa3bIBaTh, IOUYEMY HIMEHHO TaK PACCEIMIIA KUBOTHBIX, HE

3a0bIBaliTe yMOTPEOJSATh CIIOBA-CBSI3KH «IIOTOMY YTO», «IIOATOMY», «3HAUHTY,
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IyMAaro», «s CYUTAION.

([lemu npedcmasnsaiom pe3ynomamsi UCCI1e008AHUSL.)

- 3eMJI — 3TO MHOT'O3TaXHBIH J0OM, TJI€ KK/l ATaXK — 3TO HUIIIA B YKOCUCTEME,
YKUBYIIAs IO CBOUM 0COOBIM 3akoHaM. «IloBam» - 3TO TOMIIA MOYBHI, B HE 0OUTAIOT
T€, KTO MPUCIIOCOOJICH K )KU3HU B 3€MJIE, 3/IECh K€ HAXOATCS KOPHU BCEX PACTCHUM,
pacTymux B jecy. Ha «mepBoMm sTaxke» OOUTAIOT T€, KTO MPUCIOCOOJIEH CBOUM
CTPOCHHEM JKUTh Ha TIOBEPXHOCTH TMOYBHL. «BepxHue sTaxw» - g Jia3aronux,
CKauyIIUX M MOJ3AI0IIUX MO BETKaM >KUBOTHBIX. OHU K 3TOMY MPUCTIOCOOJICHBI, B
KpOHE JIepEeBbEB HAXOIAT i cedsi mumry. BojHas NOBEpPXHOCTh MPUHAJICKUT
MOPCKUM KUTEISIM.

3. 3aKkII0YNTeIbHAS YACTh:

- [Tomornm nu mer Ctapuuky-JlecoBuuky?

- UTo momorjio Ham CIpaBUTHCS ¢ pabOTOMN?

- Yto OBIIO B 3TOM pa60Te CaMbIM CJIOKHBIM, I/IHTepeCHBIM?

PA3ZBUTUE CJIOBAPHOI'O 3AITACA ITOCPEACTBOM
CO3JAHUSA «OQHIUKJIOIIEAUHU POAHOI'O KPAS»
Y AETEM JOIIKOJIBHOI'O BO3PACTA

YYBUPKA M.A.

yuumeinb — J1020neo,

Mynuyunanvroe 6100xcemuoe OOUKOIbHOEe 00paA308amelbHOe YupedcoeHue
«lemckuil cao «/]awenvkay,

Poccus, 2. Abakan

MAP®YIIIKHHA B.C.

Yuumenb-i020neo,

MynuyunanvHoe 6100xcemHoe OOUKOIbHOE 00pa308amebHoe YupercoeHue
«/lemckuti cao «/]awenvkay,

Poccus, 2. Abaxan

Yame Bcero y peGeHKa MepBbIe YyBCTBA K MOHATHIO «POIMHA» CKIIaJIBIBAIOTCS
W3 TPUBSI3aHHOCTU K OTILy, JIIOOBH MaTepu, 3a00ThI, MCXOMASIICH OT 0aOyImkud u

nenyuiku. JloM, Tae peGeHOK pacTeT, NETCKUMl cajl, TJe YYUTCS KOMMYHHKAIIUU CO

57
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CBEPCTHUKAMM, DPaAyeTCs IEPBBIM YCIeXaM, TOPAUTCS CBOMMH JOCTHKEHUSMH,
MO3HAET KpacoTy MPUPOIbl — 3TO Bce siBisierca Poauuoil. Kaxaplii neHp peOeHOK
AenaeT s ce0s pa3Horo pojia OTKPBITHSL.

[TpoGsieMbl MATPUOTHUYECKOTO BOCIMTAHUS MOAPACTAIOLIETO IOKOJICHUS
CeroJHs OJHa M3 HauOoiiee 3HAUMMBIX. JleTH, HauWHasg C JIOMIKOJIBHOIO BO3pAaCTa,
CTpajaroT Ae(pUIUTOM 3HAHUM O POJHOM Kpae, ropoje, CTpaHe, OCOOEHHOCTSX
HallMOHAJIBHOTO YKJIaJ1a, Tpaauuusax. [latpuotnyeckoe BOCIUTaHUE SIBASETCS ITIaBHOU
COCTABJISIIOLIEH JyXOBHO-HPABCTBEHHOI'O PAa3BUTHs JIMYHOCTH pPEeOEHKA U MOMKET
ABJIATBCS CPEACTBOM PAa3BUTHUS PEYU Yy JE€TEU C OrpaHUYEHHBIMU BO3MOKHOCTAMH
3I0POBBs. DTO MBI OTPAXKAEM Ha JIOTOIIEANYECKUX 3aHATHIX.

Jns peyeBOro pa3BUTHA JETE€W JOLIKOJBHOIO BO3pacTa Ha JIONONEAUYECKHUX
3aHATUAX MBI IPUMEHSEM TAKOE CPEACTBO, KAK CO3MaHUE «DHIMKIONEIUN POJHOTO
Kpas», BeAb OOJBIIYI0O pPOJb B TOMNOJHEHHWM CJIOBAPHOIO 3amaca y pedeHka
JOIIKOJIBHOTO BO3pacTa WIpaeT NpeAMETHO-pa3BUBaollas cpena rpynnbl. [lins
CO3JaHMs CTPAHUL] TaHHON DHUUKIONEANH UCIIOIb3yeM METOAbI U (DOPMBI C yUETOM
BO3pacTa JeTed, a WMEHHO: T[OoKa3 WUIoCTpaluii, ¢(UIbMOB, MPE3CHTAINN;
UCIOJIb30BaHue (dII-aHUMAalMi, BUPTYaJIbHBIX MY3€€B; C POAUTEISIMH TOUCK
uHpopmanuu B cetu MHTEpHET; opraHu3alMi TEMaTUYECKUX BBICTABOK. Tak Kak B
TOM BO3pacTe JETH OYeHb JIOOO3HATENbHBI, HAM C YCIIEXOM YIAaeTCsl BOIUIOTHUTH
3alyMaHHOE.

3ajaun, KOTOPBIE MBI IIPECIIEYEM, 3TO — CO3/1aTh YCIOBHS JUIS:

- BOCIIUTAHUS JIIOOBU U TPENETHOI'O OTHOIICHUS K IIEHHOCTSIM CEMbH, JIETCKOTO
cazia, pOJJHOIO TOpoOJa;

- Pa3BUTHS UHTEPECA K TPAAULIASIM POJHOIO Kpasi;

- (popMHUpOBaHUS TPETIETHOIO OTHOILICHUS K PUPOJIE, €€ pecypcam;

- 3HAKOMCTBA C CHMBOJIMKOM POJTHOTO Kpasi, €€ 3HAUEHUEM JIJISl HApOAa;

- BOCIIMTaHUs FT'OPIOCTH 3a JIIOAEH, )KUBYIIUX B PErHOHE, TOCTUTLINX YCIIEXOB B
pa3HbIX 00JIACTAX NEATEIbHOCTH: CEIbCKOM XO3SMCTBE, HAayKe, CIOpTEe, KYJIbTYpeE,

00pa3oBaHuH,
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- hopmupoBaHus y AeTel HABBIKOB pa3rOBOPHOM peUu;

- (hopmupoBaHUS MPAaBUILHOTO MPOU3HOIICHUS, APTUKYJISIIHOHHBIX HABBIKOB;

- Pa3BUTHS CIyXOBOTO M 3PUTEIHLHOTO BOCIPHSTHSI, TOTHYECKOTO MBIIIICHUS,
aMSsITH.

Bocriutanne B pebOeHke maTpuoTu3mMa (GOPMHPYET UYBCTBO — JIOJITa,
OTBETCTBEHHOCTH, OTCIOJIa CKJIQJBIBACTCS XapaKTep U TMOSBISETCS YYBCTBO BOJIH.
YToObl poAUTETN HE OCTABAIUCH B CTOPOHE, MBI PUOOIIAEM UX K JAHHOMY MPOLIECCY
(MpUHUMAIOT y4acTHE B WIpax, KOHKypCax, pa3lWYHBIX 3aJaHUSAX, KOTOPhIE MOTYT
JTaBaThCs JJOMOM ).

[Ipouecc co3manuss MAaHHOW OHUMKIONEIUM TMOMOTraeT (OpMUPOBATH

CO3HATEIBHOCTD B JIETAX, JIIOOOBH K CBOCH 3eMJIe, CBOCH KYJIbType, CBOEMY HapOIy.

Cnucok aureparypsl

1. AnekcangpoBa E. FO. Cucrema narpuornyeckoro Bocnutanusg B JJOVY:
[InanupoBaHue, Me1arornyeckue MpoeKThl, pa3pabOTKU TeMaTHuYecKux 3aHsaTuil / E.
10. Anekcangposa, E. II. 'opaeesa, M. II. IToctaukosa, I'. II. ITonoBa. - Bonrorpa:
«Yuaurenwy. - 2007. — 203 c.

2. HoponoBa T. H. Panyra: Ilporpamma BocnuTanus, oOpa3oBaHUsA U
pa3BuTHs AeTeit ot 2 g0 7 net B ycnoBusx nerckoro cana / T. H. oponosa, C. I'.
Axo6con, E. B. ConosseBa T. U. I'pusuk, B. B. I'ep6ona. - M.: IIpocsemienue. 2011.
—2llec.
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ITHOINEIJAI'OI'HKA B POCCHUH

KOIIEHKHHA H.T.

Iucamenwv: npozaux, nosm, opamamype, nyoauyucm. Ynen Coroza nucamenet
Poccuu, Coroza sorcypnanucmoeg Poccuu, Mockogckozo coroza tumepamopos u paoa
Opy2ux TUMepamypHbiX meop4UecKux 00vbeOuHeHull, 0etlcmeumelbHblil UieH
Akademuu poccutickou 1umepamypul, MesxrcoynapooHot akademuu pyccKou
cnosecHocmu u MnmepHayuonanvHol akademuu cospemenHoll Kyabmypbl

B cratbe u3n0eH B3I aBTOpa Ha pOJib 3THONEAATOTMKU B 00pa30oBaTeIbHOM IpOLEcCe
yuamuxcs u e€ ocodennoctu B Poccuu.

KuroueBble ciioBa: 3THONENArOrMKa, BOCIUTATEIbHBIM 1 00y4Yaroluil IPOLIeCcChl, KauecTBa
JINYHOCTH.

B pamkax kaxmoil wuctopuyecku CcGHOPMHUPOBAHHON OOIIHOCTH JIOJCH
CKJIaJIBIBAJINCH CBOM B3IJISA/IbI HA IPOLIECC BOCIIMTAHHUS JIETEW, HO BCE MENATOTMYECKHE
IIPOLIECCHI CTPOMIIMCH HA OCHOBE IIPUBUTHS MOJIOJOMY ITOKOJICHUIO IIEHHOCTEN CBOETO
Hapoja. IIpouecc pa3paboTKu M MOAEpHHU3ALMU HANPABJICHHS BOCIMTAHMS JI€TEU
MOCTOSIHHO OCYIIECTBIISIETCS U COBPEMEHHBIMU yu€HbIMU. [Ipu pazpaboTke METOIUK
JUTSI BOCIIUTATEILHOTO M 00YyYaroluX IMPOIECCOB HAIK YYEHBIE JOJKHBI OOPATHUThH
0co00€ BHUMaHUE Ha 3THOINEIArOTUKY, U3YYaIOUIYIO0 B3IJISIAbl TPOLUIBIX MOKOJEHUN
Ha BOIPOCHI BOCIUTAHHUS ITOAPACTAIOLIETO MTOKOJIEHUs ¢ YYETOM CEMENHBIX YCTOEB,
TpaAULIMii, ObITa CBOCH HAPOJHOCTU U HAIUH.

Hayka »THOmemarormka TECHO B3aMMOJEUCTBYET C JPYTMMH HAayKaMH:
sTHOTpad e, STHONICUXOJIOTHEN U ATHOCOITMONIOTHEN. DTHOTrpadus U3ydaeT UCTOPHUIO
paccelieHdsT  HapoJOB  MHpa, HUX  TEPPUTOPHAIBHYKO  IPUHAIJIEHKHOCTD.
OTHONCUXOJIOTUS, M3y4aeT HMOLMOHAIBbHYI0 c(epy KOHKPETHOTO 3THOCA,
MOBEAECHYECKNE MOTHUBBI TPYMIIbI JIOJEH, UX XAPAKTEp W MEHTAIUTET, a TaKkKe
(dakTophl, BIMAIONIME HAa OCOOCHHOCTHM  B3aUMOJCHUCTBHUS  NpeICTaBUTENEH
OTIPEICNIEHHOTO COIIMYMa MEX/y COOO U C OKPYKaIOIKUM MUPOM. ITHOCOIMOJIOTHUS
HCCIIEAYET TOBEICHHUE TPEACTABUTENECH HAPOAHOCTEH II0 OTHOLIEHUI0O HX K
OKpY>KaroIllleMy OOIIEeCTBY U MUPY B LIEJIOM.

B coBpeMEHHOM MUpE CTPEMHUTEIIBHO PAa3BUBAIOIIMXCS TEXHOJOTHH YEIOBEK
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TEpSIET CBOIO CBSI3b C MCTOPUYECKUM MpouuibiM. O01iecTBO, 3a0bIB 00 OCHOBHBIX
OPUHIIMIIAX MOpAH, BBIPAOOTAHHBIX CTOJETHSIMH CYIIECTBOBAaHHUS HApOOB,
IpeBpaIlaeTCa B XUIIHUKA, YHUUYTOXKAIOIIETO CBOI €CTECTBEHHYIO Cpely OOUTaHMUS.
CerogHss OYEHb BaXXHBIM CTAaHOBUTCA BOCHUTAHHE Yy JIIOAEH OTBETCTBEHHOIO
OTHOIICHUS K TPUPOJE, OKPYKaIIIEeMy HX MUPY U oOmiecTBy. Permenuro 3Toro
CIIOCOOCTBYET OSTHONEAAroruka, BOCHHUTHIBAIOIIAS YYBCTBO €IMHCTBA KaXJIOTrO
MPEACTABUTENSI HAlero ooOImecTBa, oO0ydarolas NOpaBUIBHOMY OTHOIICHHIO K
OKpYXalollleMy Hac MHUpPY, HAUMHAIOMIEMYCS C TJIyOOKOTO YBa)K€HMsI CBOEU CEMbH,
oOuvHbl, Hauu. [losToMy yd4eOHBIN M BOCIIMTATENbHBINA MPOLECCHl IE€TEH JOJKHbI
0a3upoBaThCS HAa MPUHIIMIIAX STHONEAArOTUKH, YIEISAIOIIEe BHUMAaHUE UICTOPUUECKUM
HapaOOTKaM HaIIMX [IPEIKOB U IPUMEHSIOIIEN UX TPOCTYI0, HO 3()(PEKTUBHYIO JIOTUKY
B BOCHUTAHUM JI€TEH. OTHONEAArorMKka — OJTO JCHCTBEHHOE HAINPABICHHUE B
oOpazoBaTtenprHOM Mpolecce. E€ cpencta pa3HooOpas3Hbl, a caMbIMU 3(PGEKTUBHBIMU
ABJISIFOTCS Wrpa, TBOPYECTBO M Tpyd. B 1enom, 3THOIENAaroruka, Kak Hayka,
colepKallasi HECKOJIbKO BaXXKHBIX CTPYKTYPHBIX HAINpABICHUN, YYUT MOHHUMAaHUIO
JIOAE TOTO WM MHOTO 3THOCA C TOYKH 3pEHUS (PU3UOJOTUH; IIOMOTAET PACKPBITUIO
CMbICJIa HApOJIHBIX TOYYEHUH, HACTaBIEHUH; OOBICHIET HEOOXOOUMOCTh U
0043aTENbHOCTDh BBIMOJIHEHUS] TEMU WJIM HMHBIMA HApOJAAMH M HAPOAHOCTAMHU
YCTaHOBJICHHBIX MPEJKaMy HOPM MOBEACHHUSI, TPaBUI; GOPMUPYET B COZHAHUU JETel
KynbT Poga, Otua u Matepu; TOTOBUT JeTel K Oyayiei B3pOCION KU3HH, OpaKy,
CEMEHHBIM  OTHOLICHMSM MEXIy CyINpyram; JaéT TMOHHMAaHWE MOpPaJIH,
B3aMMO/JICMCTBHUS C COLIMYMOM.

DTHOMEAaroruka 10kHa ObITh HEOTHEMJIEMON YacThIO KaK CEMEWHOro, TaK U
oOmiecTBeHHOro  oOpazoBanusa. Ilpu 53ToM  HEOOXOIMMO  YYWUTHIBaTh, YTO
oOpa3zoBaTeNbHOE MPOCTPAHCTBO  HAIe  CTpaHbl OTJIMYAETCA  ATHUYECKOU
HEOJHOPOJHOCThIO, M KaK CJEACTBUE, PA3JIMYUEM KYJIbTYPHBIX, HCTOPUUYECKUX
LeHHOCTe. Hay4dHO yCTaHOBJIEHO, UTO BCE STHUYECKHUE TPYMIIbl, HACEISIOIINE HALTY
CTpaHy, 00JaJarole CBOUMHU KYJIbTYPHBIMU OCOOCHHOCTAMHM, KOTOPhIE HEMPEMEHHO

JIOJDKHBI YYUTHIBATHCSI B 00Pa30BATEIBHOM IPOIIECCE, B OCHOBE CBOEH KYJIBTYPHI
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UMEIOT OJIMHAKOBBIE OCHOBHBIE yXOBHBIE, MOPAJIBHBIE WU OSTUYECKUE IOHATHS.
JIlyXOBHBIE YYEHHSI U HaApOJHAs MYAPOCTb BCEX HApPOAOB W HAPOJAHOCTEH HAIIEH
CTpaHbl IIEHAT KaKk camoe OJIU3KOE CBOE OKpPYXKEHHUE, TaK U BCE JKMUBOE, UTO €CTh B
HalleM MHpE, LEHAT MPUPOAY. 3ajJaya STHOIMEJArOTHKU 3aKJIFOYAETCS B IMPUBUTHU
JETSIM HapOAHOTO KYJIbTYPHOTO U UCTOPUUYECKOTO OIbITA HE OJHOTO OINPEIECIEHHOTO
HaIIPaBJICHUS], & CYTH MHOYKECTBEHHBIX UCTOPUYECKUX U KYJIbTYPHBIX TPAAUIUN BCEX
HapOJOB M HApOJHOCTEH, Ipokuparomux B Poccuu. DTO MO3BOISET BOCIUTATH
JUYHOCTb, B3aMMOJICUCTBYIOINIYIO C OOLIECTBOM Ha MPUHIMMIAX OOIIUX LIEHHOCTEH,
B3I[VISII0B, CO3HAHUS M COXPAHSAIOLIYIO CBOK CBSI3b C KOPHEBBIMHU JTYXOBHBIMU
LIEHHOCTAMH, TO €CTh IPUBUTH T€ CAMBIC TJIABHBIC KAaYECTBA JIMYHOCTH, KOTOPHIC

HYKHBI HC TOJIBKO KaK/IOMY 4YCJIOBCKY, HO U BCCMY O6IHGCTBy B IICJIOM.

Jluteparypa u HCHO/Ib30BaAaHHbIE MATEPUAJIBI
1. bepexxnona JI.H. DTHOnenaroruka. y4ue6. mocoobue aJjist CTy. BBICIIL. y4eo
3aBenenuit/ JI.H. bepexxnona, N.JI. Habok, B.U. Illernos. — M.: U3naTenbckuit eHTp
«Axanemus», 2007.
2. DTHOMNEearoruka ceMbu: JHIMKIONEANYECKUi ciioBaps. - Kazanb: 1U3n-
Bo TITTIY, 2010.
3. https://fb.ru/article/280815/etnopedagogika---eto-chto-takoe-tsel-

sredstva-i-osnovyi-etnopedagogiki
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HPOEKTHASA JEATEJIBHOCTbB B PABOTE IIEJATI'OI'OB 10Y

CYXAHOBA A.B.
gocnumamers,

MAJIOY o/c Ne 78 «I nomuky,
2. beneopoo, Poccus

COKOJIBHUKOBA U.B.
gocnumamelln,

MAJIOY o/c Ne 78 «l Homuky,
2. beneopoo, Poccus

C camoro poXxIeHusI peOCHOK SIBISICTCS TIEPBOOTKPBIBATEIEM, HCCIICIOBATEIIEM
TOTO MUPa, KOTOPBIH €ro OKpyskaeT. [|Jist Hero Bce BIIEpBBIS: COJIHIIE U JIOXK/Ib, CTPaX U
panocTh. BceM X0poliio U3BECTHO, UTO MSITHICTHUX JETEH Ha3bIBAIOT «ITOYEMYIKAMI).
ITo3HaBarenbHast aKTUBHOCTH JIeTel B 3TOM BO3PAcTe OUYCHb BBHICOKAS: KXl OTBET
megarora Ha JIETCKHH  BOMPOC POXKIAAET HOBBIE BOMPOCHL. (CaMOCTOSATEIHHO
JOIIKOJIBHUK eI11e HE MOYKET HalTH OTBETHI Ha BCE MHTEPECYIOIINE €T0 BOIIPOCH — EMY
IIOMOTaIOT IIE€IarorH.

B coBpeMEHHBIX YCIOBHSX TIeJIaror, TMPEXAEe BCEro, HCCICI0BATEb,
o0/aafoMii  BBICOKMM  YPOBHEM  II€Iaroru4eckoro MacTepcTBa, HAyYHBIM
TICUXOJIOTO-TIEAArOTHYECKIUM MBIIIJICHUEM, Pa3BUTOM IEIarorMYecKod WHTYHITUCH,
KPUTHYECKUM aHAJIM30M, PA3YMHBIM HCIIOJIb30BaHUEM IEPEIOBOTO MEAarOrnyecKoro
OTIBITA, & TAKXKE, TOTPEOHOCTHIO B MPOGECCHOHAIIBHOM CaMOBOCITUTAHHH.

JIrobass WMHHOBAIUS TPEICTABISET COOOM HE UYTO HWHOE, KaK CO3JMaHHe U
MocJaeAyIoIIee BHEAPECHUE MPUHIUITMAIBFHO HOBOTO KOMITOHEHTA, BCIICJACTBHE YETO
MIPOUCXOMIT KA4YeCTBEHHBIC WM3MEHEHHUS Cpeabl. TEeXHOJIOTHS, B CBOI OYepeb,
SIBJISICTCSI COBOKYITHOCTBIO PA3JIMYHBIX MPUEMOB, KOTOPHIC MMPUMEHSIIOTCS B TOM HJTH
WHOM JIeJie, peMecJie Ui UCKyCcCTBE. Takum 00pa3oM, HHHOBAIIMOHHBIE TEXHOJIOTHH B
JIOY HampaBieHbl HA CO3JaHUE COBPEMECHHBIX KOMIIOHCHTOB M IPHUEMOB, OCHOBHOM
IIEITbI0 KOTOPBIX SBIIICTCS MOACPHU3AIMS 00pa30BaTEILHOIO MpoIecca.

K gnciay coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MOYKHO OTHECTH:

* 3JJ0pOBhECOEPETAIOIINE TEXHOJIOTHH;
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* TEXHOJIOTMH MPOEKTHOM €SI TeIbHOCTH;

* TEXHOJIOTHH UCCIIE0BATEIbCKON AESTENbHOCTH;

* Pa3BUBAIOIINE TEXHOJIOTHH;

* KOPPEKIIMOHHBIE TEXHOJIOTUH,

* HTHPOPMAITMOHHO-KOMMYHHUKAITUOHHBIE TEXHOJIOTHH,

* IMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHH; UTPOBBIC TEXHOJIOTHH.

OcoOplif MHTEpEC MPEeACTaBIsAET MPOEKTHAs JAEATEIbHOCTh B OCHOBE KOTOPOU
JEKUT ompeneneHHas npobiema. Ilegaror opraHu3oBBIBaET KOMILIEKC JIEUCTBHIMA,
HaIpaBJCHHBIX Ha pa3pelieHue MPOOJIEeMHOM CHUTyallud, B pe3yJbTaTe KOTOPOU
peOEHOK MOTy4aeT OTBETHI Ha BOIPOCHI. 3HAHUS, KOTOPBIE pEOEHOK MOTyYaeT B XOAC
pabOThI HAJ TPOEKTOM, CTAHOBSITCS €0 JINYHBIM JOCTOSTHUEM U IIPOYHO 3aKPETLISIOTCS
B y’K€ UMEIOIIEHCs cucTeMe 3HaHUM 00 OKpY’KaroIeM MUpe.

[IpoekThl paznmuyaroTes:

* 10 KOJHMYECTBY YYACTHUKOB: WHAMBHUAYaJbHBIC, TapHbIE, TPYIIOBHIC,
(pOHTAJIbHEBIE;

* M0 TPOJOJKUTEIBHOCTU: KPATKOCPOUYHBIC, CPEIHEH MPOIOKUTEILHOCTH,
JOJITOCPOYHBIE;

* TI0 TPHOPUTETHOMY METOJYy: TBOPYECKHE, WTPOBBIC, HMCCIEAOBATEIbCKHUE,
uH(DOpPMAIMOHHBIE;

* TI0 TEMaTHKE: BKIIOYAIOT CEMBIO peOeHKa, MPUPOAY, 0OIIECTBO, KyIbTYPHBIE
LEHHOCTHU U JIPYTOE.

YyeOHbIe MTPOEKTHI MOXKHO KIACCU(PHUIIUPOBATH CICTYIONIIM 00pa3oM:

1. «rpoBbIey - 3aHATHS, KOTOPBIC MPOBOJISITCS B TPYIIIE B (YOPME UTPHI, TAHIIEB,
YBJIEKAaTEIbHBIX Pa3BIICUCHUHN.

2. «DKCKYpCUOHHBIE» - MPOEKTHI, LIEJIbI0 KOTOPBIX SBJISETCS BCECTOPOHHEE U
MHOTOTPaHHOE U3yUeHHE OKPYKAIOIIEro MUPa U COIIMyMa.

3. «I[ToBecTBOBaTENBHBIEY, IOCPEACTBOM KOTOPBIX METUIIKU Y4aTCs OOBIACHSTH
CBOM YYyBCTBA M SMOITUH TIPH IIOMOIIM PEYH, BOKaa, MMChbMa U T. II.

4. «KoHCTpyKTHBHBIC», HAINpaBICHHbIE HAa TO, YTOOBI HAYYUTh peOCHKa
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co37aBaTh COOCTBEHHBIM TPYAOM IIOJIE3HBIE TMPEAMETHI: MOCTPOUTh CKBOPEUHUK,
MOCaUTh LIBETOK U Jp.

[IpoekTHass JEATENBHOCTh NPEANOJIAracT IOCTPOEHUE TAKUX OTHOIICHUHN
B3pOCJBIX M JIeTeld, B KOTOPOM JETH NPUOOPETAIOT MO3UTHUBHBIC JIMYHOCTHBIC
KauecTBa, W OCHOBBIBACTCS HA €IMHCTBE IIO3HABATEIHLHOIO, COLUAIBHOTO U
AMOIIMOHAJIBHO-JIMYHOCTHOTO Pa3BUTHS peOeHKa B IOIIKOJILHOM Bo3pacte. biarogaps
YYacTUIO pOJUTENIeld B MEAArornyeckoM Ipolecce y JaeTel popMHUpyeTcsl 4yBCTBO
TOPJIOCTH, TOBBIIIAETCS CAMOOLIEHKA, a y TE€X JETEW, POAUTENH KOTOPBIX 4Yalle
UCIIOJIHSUIA  POJIb  ACCUCTEHTOB, HAOIOACTCS 3HAYUTENBHOE IMPOJIBIKEHUE B
pa3Butuu. Jletn craHOBATCA Oo0Jiee PACKPENOIIEHHBIMU U CaMOCTOSTEIIbHBIMH,
1[eJICyCTPEMIICHHBIMH ¥ YBEPEHHBIMU B c€0€, OOITUTENbHBIMU, 00JIe€ BHUMATEIBHBIMU
1 3a00TJIMBBIMU [0 OTHOIICHUIO K CBEPCTHUKAM U B3POCIBIM; CIIOCOOHBIMU K
B3aMMOOTHOIICHUIO U COTPYAHUYECTBY.

Bce 310, HECOMHEHHO, CO3a€T MPEANOCHUIKH JIJISl UX YCIIEIIHOTO JaJbHEUIIETO

pa3BUTHS B OYIyILIEM.

Cnucok aureparypsl

1. Atemackuna FO.B. CoBpemennsie nenarornyeckue texHosoruu B JJOVY /
1O. B. Atemackuna. — M.: [lerctBo-IIpecc, 2015. — 112 c.
2. bopoanna O.H. Metoanueckoe CONPOBOXKICHHE WHHOBAIIMOHHOM

JEATEIIbHOCTH TIeIaroroB AoIKoJbHOro odpaszoanus / O. H. bopoauna // Yautens
Kyzbacca. — 2016. - No 1 — C.8-11. Bepakca H.E., Bepakca A.H. «lIpoexTHas
NEATEIbHOCTh JIOIIKOJIBLHUKOBY.

3. Marsm H. B. THHOBalMOHHBIE Mearornueckue TeXHoaoruu. [[poektHoe
oOyueHue: YueObHoe mocoOue JJisl CTyA. YUpPEexIeHUM Bhiciiero npod. oopasopanus /
H. B. Marsam. - M.: U1 Akagemus, 2012. - 160 c.

4, CBuHIIOBaA A.M. Oprann3anmoHHO-TIe1arOTHYECKUe YCIIOBUSA
peanu3aiuy 3J0pOBhECOEPETAIONINX TEXHOJIOTHH B paboTe C JAETHhbMH CTapIiero
JIOIIKOJILHOTO BOo3pacTa. ABTopedepar kanauaara negarorndeckux Hayk. Cno., 2008
— 100 c.
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JOTONEINYECKHUHN MPOEKT «HEIOCJYIIIHBIE 3BYKW»

KHA3EBA JI.B.
Yuumenb-i020neo,

Mynuyunanvroe 61002centHoe OOUIKOTIHOE 00PA308aAMETbHOE YUpescoeHue OemcKuti cao Ne 33,
Poccus, e. Beneopoo

BEIJIYEBA JI. M.
gocnumamennby,

Mynuyunanvroe 61002icentHoe OOUIKOTIbHOE 00PA308aMeETbHOE YUpedcoeHUe OemcKull cad Ne 335,
Poccus, 2. beneopoo

OMEJIBYEHKO JI1.B.
gocnumame,

Mynuyunansroe O10021cemHoe OOUKOTbHOE 00pa308ameibHoe yupexcoerue demckuii cad Ne 35,
Poccus, 2. Berneopoo

[IpoekT HampaBieH Ha CO3JaHUE YCJIOBHM JUIA TOJHOLICHHOTO PEUYEBOr0 Pa3BUTHUS
JIOIIKOJILHUKOB. B TaHHOM MPOEKTe OTpaKeHbI HANPABJICHHUS B KOPPEKIIMOHHOW paboTe C IeThbMH,
NMCHOIIINMHAN HapymeHI/ISIMI/I peqn: IIOCTAHOBKA W aBTOMAaTHU3allUA HapymeHHI)IX 3By1(OB. I[aHHI)If/'I
MPOCKT MPEJCTABIAETCA KaK CIOCOO0 OpraHW3allid KOPPEKIIMOHHOTO IpOoIlecca, OCHOBAHHBIM Ha
B3aUMOJICHCTBUHU yUUTENSA-JIOTONeAa, peOeHKa, BOCIUTATENICH, pOAUTEIICH.

[TpoekT npenHa3HadyeH s AeTei 6— 7 JeT.

Y4yacTHMKM NpoOeKTa: J[CTH C HAPYUICHUSAMM pEYH, YUYUTEIb-JIOTOIEN,
BOCIIMTATENH, POAUTENH.

Ilesb: NOBBILIEHUE TOTEHIUAIBHBIX BO3MOXKHOCTEHN ITOJHOLIEHHOTIO PEYEBOI0
Pa3BUTHS TOLIKOJIBHUKOB.

['unoTe30i NMpoeKTa BHICTYNWIO IPEANOJIOKEHNE O TOM, UYTO HCIOJBb30BAHUE
METOJla MPOEKTOB B JIOTONEAMYECKON paboTe ¢ JEeTbMHU JIOIIKOJBHOTO BO3pacTa
MO3BOJIUT BOCIHUTAHHMKAM ObICTpEE, JIETYe U MPOYHEE YCBOUThH 3HAHUSI U HABBIKH,
KOTOpBIE MPHOOPETAIOTCS B MPOLECCe TMPAKTUYECKOW JEesTeIbHOCTH, MOBBICAT
MOTHBALMIO U 3aNHTEPECOBAHHOCTD POJUTEIICH B PEUYEBOM PA3BUTUU UX JIETEH.

3ajaum nmpoexra.

1. Bei3BaTh y peOceHKa >KeJaHHE CaMOCTOSITENIbHO Yy4acTBOBaTh B Ipoliecce
KOPPEKIIUU PEYUH.

2. Pa3BuBaTh peueBbI€ U TBOPUYECKHUE CIIOCOOHOCTH AETEH.

3. AKTI/IBI/I3I/IpOBaTI> IMpoLcCChbl BOCIIPUATHA, BHUMAHUA, IIaMATH, MBIIILJICHU .
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4. IloBbIIaTh MOTHBALUIO, HUHTEPEC K JIOTONEINYECKUM 3aHATUSM.

5. IlpuBiieus neTer K COBMECTHOU JIESITEIbHOCTH.

6. O0beIUHATH YCUIIMS TIearora U poJuTesiell B COBMECTHOM JIEATENBHOCTH 110
KOPPEKLMHU PEYEBBIX HAPYIICHH, ITUPOKO UCIIONB3YS POAUTENBCKAN TOTEHIUAI.

OxugaeMbli pe3yJbTar.

1. Merona mNpoeKkTOB B KOPPEKUMOHHOW paboTe OyAeT crnocoOCTBOBATh
YCHEMIHOMY Pa3BUTHIO KOMMYHUKAaTUBHBIX U TBOPYECKUX CLIOCOOHOCTEN JETEH.

2. IloBblleHME IICHXOJIOrO-NIEJArOrMYECKOM KOMIIETEHIMM Ilefarora |
poaMTENEN B BOIPOCAX PEYEBOIO Pa3BUTHS IETEH.

3. IloBbIIIEHNE 3aMHTEPECOBAHHOCTU POAUTENEN HE TOJNBKO B PE3yJbTaTax, HO
U B CAaMOM IIPOLIECCE KOPPEKIIUOHHO-BOCTIUTATENBHON pabOTHI.

O} PpexTUBHOCTD TaHHBIX PE3YJIBTATOB

s nerei:

- IIOJIOKUTEbHAS JUHAMUKA PEYEBOTO Pa3BUTHUS;

- BBIpa0OTKa YCTOMYMBOM MOTHBALIMK K PEYEBOM CaMOpeain3allyig;

- ycneniHas conpainbHas agantanus B JIOY u cembe.

st ponurenei:

- TOTOBHOCTbD U EJIaHHE OMOTaTh;

- aKTUBHU3ALMs EAArOrMYECKOro MOTEHIMana pOAUTEIIEH,

- MpUOOPETEHNE U UCIOJIb30BAaHUE 3HAHUU MO BONPOCAM PEUYEBOrO Pa3BUTHS

JICTCH;

- YyBCTBO YJIOBJICTBOPEHHOCTH OT COBMECTHOI'O TBOPYECTBA.

- TIOJIOJKUTEIbHAS OlleHKa JesTeabHocTH JJOVY.

Jlis memaroros:

-TIOJIOKUTEIBHBIA  TICUXOJIOTHYECKUN  KJIUMAT MEXJy JIOTOMEAOM U
BOCITUTATEIISIMHU;

-3aMHTEPECOBAHHOCTbD I€/1ar0rOB B TBOPUYECTBE U MHHOBAIIUSX;
-YJIOBJIETBOPEHHOCTh COOCTBEHHOM AESATEIbHOCTHIO;

- ITIOBBIIICHUC npocbeccymHaanoro MACTCpCTBa IICAAroroB IIO BOIIpOCaM




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

pEYEBOr0 pa3BUTHS M BOCIWTAHMS JETEW JIOIKOJBbHOTO BO3pacTa 4Yepes
pazHooOpasHbie (HOPMBI U METOABI PAOOTHI,

IIpakTHyeckasi 3HAYMMOCTb MPOEKTA

JlaHHas cucTeMa MPOEKTHOIO METO/Ia B KOPPEKIMOHHO-JIOTONEANYECKOM
MPOIIECCE MOXKET MCIOJIL30BAThCSI MPU PEUCBOM PA3BUTHH JETEH M 0€3 pedeBBIX
HapylmeHUN Juisi TpOoQUIAKTHUKYA HapyIIEHUM pPEeYeBOro pa3BUTHS B JIONIKOJIHHOM
BO3pacTe.

Bupa npoekra: npakTUKO-OPUEHTUPOBAHHBIN, TOJITOCPOYHBIN.

Cpoxk peanu3anum rpoekrta — 1 rog.

Imanst u cmpamezua peanuayuu npoeKkma

I. IloaroroBuTEILHBIN dTANl (MH(POPMALMOHHO-AHAJIMTHYECCKH):

BripaboTka HEOOXOAMMBIX MEIarorMYeCKUX yCIOBUH JJIsl pealiu3allii MPOoeKTa
C YYETOM COBPEMEHHBIX TPEOOBAHUM U PEYEBBIX BO3MOKHOCTEH AETEM.

3amaun:

1. U3yuyeHne cOCTOAHMS HCCIEIyeMOW MpOOJEMbl B TEOPUHM W IPAKTHUKE,
000CHOBaTh MOHSATUHUHBIN anmapaT UCCIIeI0BaHuUS.

2. BoisiBienue mpoOiieMbl — IMarHOCTHKA YPOBHS PEUYEBOTO Pa3BUTHUS JETEH
CTapIIero JOIIKOJIHHOTO BO3pacTa (Joroneanyeckoe o0caeoBaHue JeTei).

3. OmnpeneneHue CHCTEMBI JOTONEAUYECKUX IIPOEKTOB, YCIOBUH HX
peanu3anuu.

I1. OcHoBHOI1 3Tan peajn3aluu MPOeKTA (MPAKTUYeCKNi):

4. Jloroneanueckuit mpoekt «Hemocnyniabie 3ByKn

3agaun:

1. HccnenoBanre ©  OCMBICTICHHE PEOCHKOM TIOJIOKEHHUSI OPTraHOB
APTUKYJISIIUM PU MPOU3ZHOILICHUH 0TPa0aThIBAEMbIX 3BYKOB.

2. Oco3HaHHOE MOHUMAaHWE aPTUKYJISIIMOHHOTO YKJIa/la KOHKPETHOTO 3ByKa
¥ KaueCTBEHHOE UCITpaBJIeHUE Ne(PeKTa MPOU3HOMICHHUS.

3. [ToBbIllIeHHE UHTEPECA POAUTENIEH K KOPPEKITMOHHOMY MPOLIECCY.

4, [ToBbIIIEHNE KOMIIETEHIIMU BOCIIMTATEJIEN B JAHHOUW 00JIaCTH.
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Cpok peanuzanuu: B Teuenne Bcero nepuoia KOppeKIy 3ByKOIIPOU3HOLICHMUS.

Coaep:xanue padoThbl.

Pabora ¢ neromMm.

3HAaKOMCTBO C OpraHamM apTuKyisinuu rnocpencrsoM «Ckasku o Becemom
SI3praKey.

Hcnonp3oBaHne  Ha  WHAMBUAYAJIBHBIX  3aHATHAX [0  KOPPEKIMH
3BYKONPOM3HOUIEHUS WIPOBBIX MPUEMOB aHanu3a  apTukyiasuun  «Hayuwm
MHOIIJIAHETSIHUHA NIPaBUIIBHO MTPOU3HOCUTH 3BYK», «OOBSCHU TOBapUILy NPaBUIBHOE
PacoJIOKEHUE OPTaHOB APTUKYJIIALHUU. ..» U AP.

Hcnonb3oBaHue MNpu aHAIW3€ aApPTUKYISIUM H3Yy4aeMOro 3ByKa IOCOOMS
«ApTHKYJSILOHHBIE YKIIAbl 3ByKOBY.

HccnenoBanre OCOOEHHOCTEN MPOM3HOMICHMS KaXXIOr0 H3y4aeMoro 3BYKa,
MOCTENICHHOE (IT0 MEpe MOCTAHOBKH M aBTOMATH3AIMH KaXKJI0TO HAPYIIICHHOTO 3BYKa)
odopmiieHue oykiera « TpyaHble 3BYKI».

Pa0ora c cembeii.

Koncynpramms nns pomurenein «HapylueHune 3BYKOIPOM3HOLIEHUS U €0
IIPUYHHBD).

CoBMecTHOE € peOEHKOM BEICHUE WHIUBHUIyalbHOro Oykiiera «TpynHbie
3BYKU.

Hcnonb3oBaHue KapTOUEK, KAPTUHOK B MPOLIECCE 3aKPEIUICHHs MPABUIBHOTO
IIPOU3HOLIECHHUS 3BYKOB JJOMa I10 33JIaHUI0 YUUTEIS-JIOTOIea.

Pabora ¢ negaroramm.

Koncynpranms «Hapymenuns 3sykonponsnomenus. [Ipuunnel. Bugbn.

CocTaBiieHne COBMECTHO C JIeThbMU o01iero Oykiera « TpynHbie 3ByKu» (Ha Bce
3BYKH).

Hcnonb3oBaHne KapTOueK, KApTUHOK B MPOLIECCE 3aKPEIUICHUS MPaBUIBLHOTO
IIPOU3HOILIECHHUS 3BYKOB 110 33JaHUI0 YUYUTEISA-IOroneaa.

IIpakTrueckuil pe3yabTaT IpoeKTa.

[IpesenTtanmst WHAMBHUIYyalbHBIX OykieToB «HenocmymiHele 3ByKu», HX
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IPAKTUYECKOE UCIIOJIB30BAHNE MPU BBIIIOJHEHNUN JOMAIIHUAX YIIPAXXHEHUN.

CocTaBneHue COBMECTHO C JETbMU JOPOKEK-XOIUIIOK «HenociylHbie 3ByKn»
(Ha Bce 3BYKHM) M HUX HCIIOJIB30BAHHME B MPOIECCE 3AKPEIUIEHHS IPaBUIBHOIO
IIPOU3HOILLIEHUS 3BYKOB 110 3aJJaHUI0 YUUTENSA-JIOrOle1a.

I11. 3akar0unTeJbHBIN ITAall peaTu3alui POeKTA:

1. AHanu3 NPOEKTHON NEATENBHOCTU U OLEHKA pe3ysbTaToB 3((HEKTUBHOCTU
MPUMEHEHUS JIOTONEINYECKUX TPOEKTOB B KOPPEKIIMOHHOM ITPOLIECCE.

2. HWroroBas mpe3eHTalnus pe3yJbTaTOB IPOECKTHOW NEATEIBHOCTH ACTEU U
poauTeneil d4epe3 BBICTABKH, MPE3CHTALMI0 CaMOJIEJIOK, CO3JaHHBIX COBMECTHO
POIUTENSAMU, AETHMU, YUUTEIEM-JIOTOIIEIOM.

KoHeyHbIM NpPOAYKTOM MpoeKTa OyAer ABJAATHCA: CHOPMUPOBAHHAS
YCTOWYMBAsi MOTUBALUS IETEH.

[loBbIlIEHHE TPAMOTHOCTH POAMUTENEH B BONPOCAX BOCHUTAHUS U OOyUEHHS
JETE C pEYEeBBIMM HAPYLICHUSMH, OKa3aHUS UM NOJJIEPKKM W IIOMOIIM B
KOPPEKLIMOHHOM MPOLECCE.

[ToBeIienne npodeccuoHanbHONU KoMIeTeHTHOCTH nienaroroB JIOY B Bompoce
OKa3aHMs NOJEPIKKH JI€TAM C PEUEBBIMU HAPYILICHUSIMMU.

B nmepcrekTuBe: MOMCK U pa3padOTKa HOBBIX HWHHOBAIMOHHBIX (OpPM
KOPPEKIMOHHON pabOThI C IEThMU C pEYEBBIMH HAPYIICHUSIMU BO B3aUMOECHCTBUH CO

BCEMH yYaCTHHUKaMH 00pa30BaTEIBHOTO MpoIiecca.
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COBPEMEHHBIE 1TOAXO/bI B ITPOLHECCE PEA/IM3AIIUAN
CUCTEMBbI JONNOJIHUTEJIBHOI'O OBPA3OBAHUSA

bOY4POBA H.A.
mpeHep-npenooasameiby,
MY JIO «/[TFOCIII No2y,
2. beneopoo, Poccus

BOPOBCKAA E.A.

yuumenv uzu1eckol Kyaibmypbl,

MAHOY «lllyxosckuu Jluyeii,

2. benecopoo, Poccus

B Hacrosiiee BpeMs BBIABUTAacTCS HUAECS COBEPLICHCTBOBAHUS POCCUKUCKOIO
o0pa3oBaHusl, B YCIOBUSIX IUBUIM3AIMOHHBIX BhI30BOB XXI Beka, /Uisi OBBIIICHUS
YPOBHSI KOHKYPEHTOCIIOCOOHOCTH CIEIHATMCTOB poccuiickon (denepanuu. ['maBHas
pOJIb B IAHHOM IPOIIECCE OTBOJIUTCS 00II€00pa30BaTEIbHBIM YUPEKICHUSIM, TAKUM
KaK BBICIIME Yy4eOHbIC 3aBENICHUS, YUPEKICHUS CPEIHEro MpodhecCUOHATBHOTO
oOpa3oBaHUs, OT ClOJa CJIEAYeT, YTO KOHIENTyalbHbIE MOJIOKEHUS, KOTOPHIC
3aKJIa/IbIBAIOTCS B 00Opa30BaTENIbHOM TMOJMTHUKE, MOTYT OTpa)xaTbCi U B paboTe
JOTIOJIHUTEJIBHOTO 00pa30BaHUs A€TEil. DTO SABJISIETCS OCHOBHBIM KOMIIOHEHTOM BCETO
00pa3oBaTEeNBLHOTO MPOCTPAHCTBA, MPH OPTaHU3AIMH JOCTATOYHO BBIBEPEHHBIX U
MPOYMAaHHBIX TPEOOBAHUH, YTO MO3BOJIUT IPEOI0TIETh KPU3HC HA JIIOOOM BO3PACTHOM
aTarne, o0eCHeUYUT MOIJAEPKKY M Pa3BUTHE OJAPEHHON M TaJaHTIMBOU JUYHOCTH,
MOMOXKET  BOCIHTATh  KYJbTYPY  370pPOBbs,  oOecneuut  MmpoUIAKTUKY
OE€3HA/I30PHOCTH, a TaKXKE 3HAYUTEIBLHO COKPATUTHCS COLMAJIbHAS JAenpUBalus,
nebopmanusi ©W  JEBHANMS  CPeAM  MOJpacTaromiero mokojieHus. OOmamas
MOOWMIIBHOCTBIO, OTKPBITOCTHIO, THOKOCTBIO, CIIOCOOHOCTHIO TOYHO U OBICTPO YMETh
pearupoBaTh Ha «TpeOOBaHUS BpEMEHW» B MHTEPECax MOPaCTaIOIIETO MOKOJICHUS, UX
CEMbHU, TOCYJapcCTBa, OOIIECTBAa. YKa3aHHOE BHIIIE MOMOTAeT aKTyaJIU3UpOBaTh Ha
COBPEMEHHOM 3Tare pojib CUCTEMbI JIOMOJTHUTEILHOTO 00pa30BaHusl MOAPACTAIOIIETO
MOKOJICHHUSI, YTO TpeOyeT ero pa3HOYpPOBHEBOW MPOPaOOTKH C YUETOM TEHICHIIUMA

dhopMUpOBaHMsS HaIMOHAIBHOrO oOpa3oBanus P®. JlanHblii 00pa3oBaTEIIbHBINA




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

(eHOMEH XapaKTepU3yeTcs 4epe3 MPU3My LIKOJIBHOIO 00pa30BaHUs, TaK KaK 3TO HE
crocobcTByeT ero (GOpPMHUPOBAHMIO, HE TMO3BOJSIET NPUMEHUTh YHUKAJIbHBIC
BO3MOXHOCTH, 4YTO HaKJIAJbIBAaCT OTIEYATOK HECEPbE3HOCTH W BTOPUYHOCTH.
BaxkHedmmM  CMBICIOM — NpUMEHEHHs oOumM  o0pa3oBaHMEM  MOTEHLHUANA
JONOJHUTEIBHOIO 00pa30BaHUs IOAPACTAIOLIETO IOKOJEHUS 3aKJIIYaeTcsi B
MU3MEHEHHME OTHOILLICHHUS IIEJarOroB U POJUTENEH K KPEaTUBHBIM BO3MOYKHOCTSIM JI€TEN
Y MOJIOAEKH, a TaK)K€ NPU3HAHUE UX MPaBA Ha CAMOCTOSTENIbHBINA U 100POBOJIBHBIN
BbIOOD coniepkaHus U popMbl 00pa3oBaHUs HA OCHOBE UX MHTepecoB. Ilox noHsaruem
«/lononuurenbHoe 0Opa3oBaHHE» IOHMMAETCS MOTHBHUPOBaHHOE OOpa3oBaHMUE,
KOTOpOE INOJIy4aeT UHAUBH] CBEPX OCHOBHOTO 00Opa30BaHMsl, KOTOPOE MO3BOJISET EMY
peain30BaTh NOTPEOHOCTH B MO3HAHUU U TBOPYECTBE, MAKCUMAJIBHO PACKPBIThH ce0s,
KaK JIMYHOCTb M  CaMOONPEIEIUThCS MPEAMETHO, JIMYHOCTHO, COLHAJIBHO,
npo(hecCHoHaNbHO. B 1ononHUTEIbHOM 00pa30BaHNU MOAPACTAIOIIETO MOKOJIECHHS
UMEIOT 1paBO Ha: CBOOOJHBIM BBIOOP MPEAMETHBIX, METANPEIMETHBIX U
MEXITPEIMETHBIX 00pa30BATENbHBIX POrPAMM B TEMIIE U 00BbEME MPHU TBOPUECKOM
MHAUBUAYAIBHOCTH; MOTYT MPOSIBIATH 00pa30BaTeIbHYI0 aKTUBHOCTH MpHU BbIOOpE
oOpa3oBaTebHON 00J1acTH, HANpaBJIECHHBIX HA OCBOCHHUE ONPEAENICHHBIX 3HAHUN HE
MPEAYCMOTPEHHBIX OCHOBHOW 0Opa3oBaTeIbHOM MNPOrpaMMoil; MOTYT MPHUHSATH
ydyactue B JI00OM HCCIIeOBaTENbCKON AESITENbHOCTH; HAa Y4YacTHE€ B CO3JaHHE
COLIMAJIBHBIX MPOEKTOB; B COOTBETCTBHE C MHTEPECAMU OPraHM30BaThb CBOM JOCYT.
Peanu3anus JaHHOTO MpaBa MOAPACTAOIIErO MOKOJIEHHS PEAIN3yeTcs C YYETOM
3aKOHO/ATEIbHO YCTAHOBJICHHBIX TpeOOBaHMU, a oOpa3zoBaTelibHasl JAEATEIbHOCTD
YUPEXKIEHUHN JTONOJHUTEIBHOTO 00pa30BaHUs MOAPACTAIOIIETO MOKOJIEHUS JOJDKHA
HAXOJHUTHCSI B COCTOSTHUM TOCTOSIHHOTO OOHOBJICHHS C Y4ETOM HHTEpPECOB JeTeil u
MOJIOJICKH, B paMKax rocyaapctBa W oOmiectBa. OTIMYUTENbHBIMU YepTaMu
NEAArOrUKH JONOJHUTEIBHOTO 00pa30BaHus MOAPACTAIOIIETO MOKOJIEHHS SIBIISIOTCS:
CO3/IaHHE CIIEHHUATbHBIX YCIOBUH I CBOOOJHOTO BBIOOpa Ka)IbIM HHAMBUIOM
oOpa3zoBarenbHON oOOnacTy (BUJAa MW HamNpaBlIeHUS JEATEIbHOCTH), Tpoduis

nporpaMmbel M BPEMCHH €€ OCBOCHHMA, IICAArOrom, MHOFOO6paSI/Ie BHU OB
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NEeSTENBbHOCTH, KOTOpasi YJOBJIETBOPSET pa3Hble MHTEPEChl, MNOTPEOHOCTU U
CKJIOHHOCTH WHJIMBHJIA; JIMYHOCTHO-AESATEIBHOCTHBIA XapaKTep 00pa30BaTEIbHOIO
npoliecca, nMpu cojeicTBre GOpMUPOBAHNIO MOTHUBALIMU JIMYHOCTH K TBOPYECTBY U
NO3HAHUIO, CAMOOIPEACICHUI0O U CaMOpeaau3alun; JUYHOCTHO-OPUEHTUPOBAHHBIN
MOAXOJ U CO3JaHUE «CUTyalluu YCIexa» JUIsl KaXJ0ro WHAWBUIA; NPU3HAHUE 32
WHAMBUIOM IIpaBa Ha OMIKOKY M Tpo0y B BHIOOPE BO3MOKHOCTEN CaMOONPEIETICHUS;
HCIIOJIb30BAaHUE JAHHBIX CPEICTB ONPEIEICHUS PE3yJbTaTUBHOCTA MPOJABHKEHUS
UHAWBUJA B TpaHHUIlAX UM M30paHHOM JIOMOJIHUTENIBHON 00pa3oBaTeNbHOU
MpOrpamMMBbl, TOMOTAIOIIUE €My YBHJIETb CTYIEHU COOCTBEHHOTO pAa3BUTHUS U
CTUMYJIMPOBAHUS, HE VIIEMJIsAd JIOCTOMHCTBA JIMYHOCTH KaXXJAOro WHAMBHUA.
OOpazoBaTenbHbIN MPOLECC B CUCTEME JIOTOIHUTEIBLHOTO 00pa3oBaHMs CTPOUTCS B
napajgurme Pa3BUBAIOIIETO oOpazoBaHusl, obOecnieunBas oOyyaroiyro,
MH()OPMAIMOHHYI0,  BOCHHUTBIBAIOUIYI0,  COLMAJIM3HUPYIOUIYI0,  Pa3BUBAIOLIYIO,
penakcanoHHyro QyHKiuU. [Ipu 3ToM rTHOKOCTH TIOMOJIHUTEILHOTO 00pa30BaHUs Kak
COLIMAJIBHOM CHCTEMBbI MOMOTaeT OOECHEeYHUTh YCIOBUSA AJIA PA3BUTUS JHAEPCKHUX
KauecTB, Pa3BUTHUS COIMAIBHBIX KOMIIETEHIIMA U (POPMUPOBAHUS TBOPUECKHUX
CIIOCOOHOCTEW JeTeii W MOJIOACKU B OOJACTH XYJOKECTBEHHOHM, Hay4dHO-
TEXHUYECKOH, 3KOJIOr0-OMOJIOTUYECKON, (DU3KYIbTYPHO-CIIOPTUBHOM, CHOPTUBHO-
TEXHUYECKON, TYPUCTCKO-KPAEBEAUECKOW, COLUMAIBHO-TIEAArOTMYECKON, BOEHHO-
MaTPUOTUYECKON, ECTECTBEHHO-HAYYHOM U JIpyroil o0pa3oBaTeIbHON 1€ATENbHOCTH,
KOTOPYIO WHIMBHJ BBIOMpAET caM WU TPH TIOMOIIM B3POCIOT0 C Y4YETOM HX
moTpeOHOCTE M KenaHuW. BHenpeHue coIuaabHO-TIEaroTHYeCKO MOJend B
YVUPEKICHUSIX JOMOJHUTEIHHOTO 00pa3oBanus 6osee 3p(HEeKTUBHO, TaK KaK METOJIbI,
TPAJAUIINH, a TAKXKE CTUIH PA0OTHl MAKCUMAJIBLHO YUYUTHIBAIOT OCOOCHHOCTH COIUyMa.
CoBpeMeHHOE [IONOJHUTEIbHOE 00pa3oBaHUE SABISIETCS 00pa3oBaHUEM, KOTOPOE
OCYUIECTBJISIETCS 110 HE UCCIEAOBAaHHBIM M HE OCO3HAHHBIM Haykoil 3akoHam. Ho npu
BCEIl CHpaBEUIMBOCTU JAHHOTO BBIBOJA YPE3BBIYAHHO CIIEAyeT MOHUMATh, YTO
OCYUIECTBJIsIEeMasi JIESITEIbHOCTh 00pa3oBaTEIbHBIMU YUPEKACHUSIMU B CHUCTEME

JOTIOJIHUTEIIBHOTO 00pa30BaHUsl HE IOJYUHSACTCS OOIMMM TpeOOBaHUAM IS
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00pa3oBaTeNbHON CUCTEMBI, KOTOPbIE CIeAyeT pa3padaTbiBaTh U OCYIIECTBISATH Ha
rocyIapCTBEHHOM ypoBHe. [ TaBHOII 11eNb0 TOKHA CTaTh pa3padoTKa U peann3anus
COBPEMEHHBIX  WHHOBAIIMOHHBIX  OOpa30BaTEJIbHBIX  MPOTPAaMM  CHUCTEMBI
JOTIOJTHUTEJIBHOTO 00pa30BaHUsl.

Takum o6paszomMm, pelieHue 3aaad, KOTOpble OOBEKTHBHO IMOCTABIICHBI MEPEN
CUCTEMOI JOMOJHUTENIBHOTO 00pa3oBaHMs B paMKax peaju3aludd POCCUUCKOU
00pa3oBaTEIbHON MOJUTUKHU, HYXKJIAETCSI B CUCTEMHOM MOJAXOAE U COOTBETCTBEHHO
KOOpJIMHAIIMU JESATEIBHOCTH BCEX YUPEXKICHHM, pPEaM3yIONIUX TOMOJHUTEIHHOE
oOpa3oBaHME JeTel, TaK Kak HEOOXOJUMbIE MPEANOCHUIKKA ISl ATOTO CO3JaHbl
MPOTPAMMHBIMU  JJOKyMEHTaMH. VICIob30BaHUE COBPEMEHHBIX TEXHOJOTUM U
KPEaTUBHBIX  HJIEM  MO3BOJMT  CIPOTHO3MPOBATH  OCHOBHBIE  HANPABJICHUS
(dhopMUpOBaHUSI CUCTEMBI JIOMOJHHUTEIBHOTO OOpa3oBaHUsi AETEH, 4TO OOECIEUUT
MOJABEM KOHKYPEHTHOTO CTaTyca YUPEKICHUIN NpU OCYIIECTBIECHNUE JAHHON CUCTEMBI,
MIOMOXKET OCYIIECTBUTh OOHOBJICHHE M AU(PEepeHIMAMI0 UMH OKa3bIBa€MbIX
00pa3oBaTENbHBIX  YCIYTr, ONPEACIUT TPaHUIBI HOBATOPCTBA B  CHUCTEME
JIOTIOJTHUTENIBHOTO 00pa3oBaHMs JETei, MO3BOJIUT ONTHUMHU3UPOBATH paboTy ¢
MEeJarOTMYECKUMH KaJipaMH, CIeNaTh €€ IeJIeHApaBICHHOM, CUCTEMHOM, KOTOpas

IMMO3BOJIICT PCHIATh AKTYAJIbHBIC 3a/la4 B CUCTEMC pOCCHfICKOFO 06p330BaHI/ISI.
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OOPMHUPOBAHMUE 3/10POBOI'O OBPA3A KU3HU
IIKOJbHUKOB HA YPOKE U BO BHEYPOUHOH
AEATEJBHOCTHA B YCJIOBUAX HIKOJIbI

BAXMYTCKAA E.B.

yuumenb Mamemamury, QUu3UuKu,

MOY «Manunosckas OOLLl Beneopoockozo pationa beneopoockoii obnacmuy,
Poccus

KYIIKO C.A.

yuumenv uzu1eckol Kyaibmypbl,

MOY «Maiickas eumnazus» bercopoockoeo paiiona,
bencopoockas oonacme, Poccus

CYKOHKHHA I'.B.

yuumenv ucmopuu u 2ceozpaguu,

MOY «Manunosckas OOLLl Beneopoockozco pationa bBeneopodckoti oonacmuy,
Poccus

«3aboTa 0 3I0pOBbE — O3TO BaxHeWmwMi Tpyn BocnuTarens. Ot
KU3ZHENIEATCTLHOCTH, OOAPOCTH JACTEH 3aBUCHUT MX TyXOBHAS KW3Hb, MUPOBO33PECHHUE,
YMCTBEHHOE pa3BUTHUE, TPOYHOCTH 3HAHUH, Bepa B CBOU CHIIBL. ..» DTH 3aMeYaTeIIbHbIC
cnoBa B.A. CyXOMJIMHCKOTO OTpa)karOT OJHY M3 OCHOBHBIX 3aja4 TOCyJapCTBa B
chepe oOpazoBaHus, OO0O3HAUYCHHBIX B paMKax HalMOHAIBbHOW JTOKTPHHBI
00pa3oBaHUs - 3TO BCECTOPOHHSSA 3a00Ta TOCyJapcTBa, OOIIECTBA O COXPAHHOCTH

3I0POBbS, KU3HHM, (U3NYECKOM BOCHHTAaHUM M pa3BuTuM jAetedd. OpHOM U3

AKTYaJIbHBIX TIPAKTUYCCKUX 3aJdayd COBpeMeHHOfI IMKOJIbI ABJIICTCA CO3JaHUC
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KOM(pOPTHOM,  IICUXOJOTMYECKH  310pOBOM  oOpa3oBaTeNbHOM  cpenpl  AJis
oOydaromuxcsi, 4YTO BO3MOXXHO Onarofaps BHEIPEHUIO Hay4YHO-3((EKTUBHBIX
TEXHOJOIHM, CHOCOOCTBYIOIIMX HE TOJBKO aJanTalud, HO M  CO3/aHHUI0
NEJAarorM4eckKux yCJIOBMM JUIsi CAMOpa3BUTHS M TBOPYECKOM peanu3alnuu
oOyuaroniuxcs. BakHo# 1enpro pabOThl MIKOJIBI ABJISIETCS MPOBEAECHUE CHCTEMHOIO
aHaJIM3a Melaroru4eckKoi e TeNbHOCTH 0 POPMUPOBAHUIO 310POBOT0 00pa3a JKU3HU
Y YKPEIUICHHUIO 3/I0POBBS 00YUaIOUINXCSA, ONPENETICHHUIO IMTyTel U coco00B pabOThI IO
naHHOMY HamnpasieHuto. Co3znanre KoMPOpTHON 00pa30BaTENbHOM Cpe/ibl HA OCHOBE
MHAUBUAYAIbHO-TU(PPEpEeHINPOBAHHOTO NOAX0Aa K pad0Te ¢ yUalUMUCS; CO3aHHe
YCIIOBHM JUIsl YCHIEUTHOW afanTalii pa3IMYHbIX KaTeropuil 00ydaroImuxcsa ¢ y4eTOM
UX BO3PAaCTHBIX, MHAWBHUIYAJIBHBIX OCOOEHHOCTEH M MOPAJIbHO-TICUXOJOTUYECKOTO
3I0pOBbsi K COBPEMEHHBIM COLIMAJIBHBIM ycioBHsAM. [lemarorm Hamed IIKOJIbI
WCHOJIB3YIOT OJHY W3  PAa3HOBUAHOCTEW  MEJArOTMYECKUX  TEXHOJOTHM -
30poBbecOeperaronlyto. Benp 310poBbecOeperammme TEXHOJIOTMH WM MX
OTIIEJbHBIE WX 3JEMEHThl HalpaBJi€Hbl HAa COXPAHEHHE W YKPEIUICHUE 310pPOBbSA
oOyuaroruxcsi. Pabota B gaHHOM HampaBiieHWH TpeOyeT OT aJIMUHHUCTPALUU U
MeJJaroroB 3HAHUM U 0COOEHHOCTEH Pa3BUTHS COBPEMEHHOM Me1arornyeckoi HayKu U
MPAKTUKHU, TMOHATUSA JAHHOW MENarornyecKOd TEXHOJOTMU M KPUTEPUEB OIEHKU
JesITeIbBHOCTH YYUTENIsl B YCIOBUAX 3710pOBbecOeperaronieil qesrenbHocTy. M3BecTHo,
YTO TOBBIIICHUIO MOTUBALMM K YYEOHOW JAESITENIbHOCTH CHOCOOCTBYIOT M JIyX
COPEBHOBAHMM, W a3apT JOCTHKEHHS MPaBUIBHOIO pe3ysibTaTa B UeCTHOW Oopnoe,
AKTUBHOCTb M PACKPENOMEHHOCTh YUEHHKA Ha ypoke. Ho kak 3TOro 1ocTuys B Kjiacce
C MaJIOM HanoJHIEMOCThIO? Hamm yuuTens uCHoiap3ylOT Ha CBOMX YpPOKax
3I0POBBECOXPAHSIOIIME TEXHOJOIMU, KOTOPBIE IOMOrarT YYAIUMCS JOCTUIaTh
XOpOIUX Pe3yNbTaToB. [ mpo@uiIakTUKK yTOMIIEHHSI, HAPYIICHHS] OCAHKH, 3PEHUS
oOy4Jaroniuxcsi Ha BCeX YpoKax MpoBoaaTcs GU3KyJIbTMUHYTKH, TAMHACTUKA JIs TJ1a3,
CMEHa TUHAMHUYECKHX T03 B T€UCHHE YpOKa, UTPbl, CMEHAa y4eOHOW IesTebHOCTH
oOyuaronuxcsi. [IocTOSIHHO cOOJI0/Iat0TCSl TUTUEHUYECKUE HOPMBI M TPEOOBaHUS K

OpraHu3aluu U o0beMy y4eOHOH M BHEy4eOHOW AESTeNbHOCTU, K HCIOIb30BAHHUIO
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METOJOB W METOAMK OOy4YeHHs, aJEKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM U
0COOCHHOCTSIM pebEHKa, aOCOIMIOTHOE COONIOeHNE BCeX TPeOOBAaHUW M HOPM K
HCIOJIb30BAaHUIO Pa3BUBAIOIINX cpelicTB 00yueHust. Co3qaHne UTPOBBIX IPYIIIUPOBOK,
MO3BOJIIET OOYYAIOIIMMCS pA3JIU4YHON CTENEHM JBUraTeJIbHOM W yYMCTBEHHOMN
aKTUBHOCTH W PA3HOTO TEMIIEpaMEHTa MPOSBUTH HHTEPEC K YCBOCHHUIO 3HAHHIA.
OMOIMOHATIBHOE OOILEHUE YUUTENS C yYallUMHUCA U O0y4aroumxcs JApYyr ¢ Jpyrom
CTUMYJHpYyeT ux MoTuBaiuio k yuede u 302K. Bece ypoku v MeponpusiTus IpoOBOAATCS
B 000pYIOBaHHBIX IOMEUICHMSX, TIJ€ co3JaHa oO0s3aTenbHast IPEeIMETHO-
pa3BuBaroIas 6a3a: ClIOPTUBHBIN 3aJl, MacTepcKue, OMdIMoTeKa, KJ1acc MHOOPMATUKU
n UKT, xkabuHeTsl XuMuu U QU3UKHU U A.p.. Perienuto 3ajad mkoiabl M0 IPUBUTHUIO
30K cnocoOcTByeT B3aUMHOE COTPYJAHHYECTBO II€IarOrOB C  POJAUTEIISIMH,
BOBJICYEHHE HMX B 3J0pOBbecOeperarommii npouecc, (GOpMHPOBAHHUE YCTAaHOBKU
OCO3HAaHHOTO OTHOIIEHUS YYE€HHKa K COOCTBEHHOMY 3JI0POBBIO U 310pOBOro oOpasza
KU3HU.

3n0poBbecOeperaronme oOpa3oBaTeNbHbIC TE€XHOJIOTUHU o0yueHus
o0ecnevnBaroT UIKOJIbHUKY BO3MOYKHOCTb COXPaHEHUS 370POBbs 3a EpHUo 00yUeHuUs
B IIKOJIE, C()OPMUPOBBIBAIOT y HEro 3HaHus, yMeHus, HaBblku 1o 30K, ydar ero
MCIIOJIb30BaTh MOJyYEeHHBIC 3HAHUS B TOBCETHEBHOM JKU3HH.

Ha ypoxkax ¢pu3uku He u3y4aroT PU3NYECKUE YIPaKHEHUS, KOTOPbIE YKPEILISIOT
3nopoBbe. Ho Ha ypokax (pU3MKM MOKHO BOCIHTATh B PEOEHKE CO3HAHUE BEIMKOU
LIEHHOCTH €ro 3/I0POBBS, CTPEMJICHHE K €r0 COXPAaHHOCTH U yKperieHuto. Hanpumep,
©KErolH0 Ha  JOporax  yBEJIMYUBAETCS  YHUCIO  JOPOXKHO-TPAHCIIOPTHBIX
MPOUCIIECTBUM, PACTET AETCKUN TpaBMaTU3M, OOYCIIOBJIEHHBI HE3HAHUEM WU
HECOOJII0/ICHUEeM TIPaBUJI JOPOKHOTO ABMXKeHUs. HeoOxommmo ybOexnmath aeTeil B
NOTPEOHOCTH 3HAHUI ¥ BBITIOJIHCHUS MTPaBUIIa TOPOKHOTO ABMXKEHUS, YTO HA yIHUIaX
U Ioporax HE0OXOJMMO ObITh BHUMATENIBHBIM U TUCIUTUIMHUPOBaHHBIMU. [loMoUb B
3TON paboTe MOKET KOMIUIEKC CHELMaIbHBIX 33Jad M0 KMHEMAaTHKE M JUHAMUKE,
pemaeMbIX Ha ypokax ¢usuku B 7 - 9 kmaccax. [IpoBeneHune aneMeHTapHBIX OMBITOB

MMO3BOJBICT CHATH JAWMHAMHUYCCKYIO YCTAJIOCTh, paCCJ'Ia6I/ITI> 3pHT€J’IBHBIfI HCPB, a
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npoBeAeHne (PU3NUECKUX TUKTAHTOB U TECTOB MTO3BOJISIET CHOBA CKOHLIEHTPUPOBATHCS
Y MPOJOJKUTH paboTy. HeTKOCTh B OpraHU3alMK ypOKa CIOCOOCTBYET BBIPAOOTKE Yy
00Oy4aromuxcst yMEHUH IJIaHUPOBATh, OPraHU30BBIBATH CBOIO YUEOHYIO AESITEIbHOCTb.
HeoObuHO copmMyaupoBaHHBIE BOIPOCHI U 3aJaHUS MO3BOJSIOT yYaIlMMCS CHATH
CTpax Iepel NPOBEPKOM 3HAHWM, COCPENOTOUYMUTHCS M CKOHLEHTPUPOBATH CBOE
BHUMAaHME. 3HAHUA, I[OJyYCHHBIE HA ypOKE II0 U3YYCHUI0 MEXaHUKH,
JJIEKTpOMAarHeTu3Ma, ONTUKM M J.p. pa3fenoB (U3MKM MO3BOJAT OepexHee
OTHOCUTBCSI K CBOEMY 3J0pPOBbIO, BBIpAaOOTaTh JIMYHBIA CHOCO0 ©O€30macHOro
NOBEICHUSA. YUuTelb HMHPOPMATHUKU TaKKe O005f3aH MNPUMEHATh Ha YpoKax
310pOBbECOEpEraonMe TEXHOJIOTUH, YTOOBbl YCTPAHUTh MPUYUHBI PACCTPOKCTBA
3I0pOBbsl  OOy4aroUMXcs MNpu padboTe 3a KOMIIBIOTEPOM: HampspKEHHas 1o3a u
JUIMTENBHOE CUASYEE MOJIOKEHUE, YTO BBI3BIBAET MBIIIECYHO-CKEIETHBIE HAPYILICHHUS;
BO3/JCMCTBHE DJICKTPOMArHUTHOTO HW3JIYYEHHUs; YTOMIICHUE TJIa3; YBEINYCHHE
Harpy3Kd Ha CYCTaBbl KHCTEW; IICMXWYECKOE HamnpspbkeHue u T.0. Ha ypokax B
(U3KYIBbTMUHYTKE IpU pabOTe 3a KOMIBIOTEPOM, O0OS3aTEIbHO BBITOIHIIOTCS
npocmetiwiue ynpax)chenus 0 21a3, T.K. OHU CIyXaT Ipo(UIaKTUKON HapyIIeHUs
3peHusl U Apyrux 3abojeBaHuil. 3apsiaka Ais Tya3 o0si3aTeNbHA IMEpea U IOcie
OKOHYaHMSI pabOThl 3a KOMIIBIOTEPOM, €€ MOKHO NPOBOAUTH HECTAHAAPTHO C
MCIIOJIb30BaHUEM OINPEICIIEHHBIX Clai1oB-cTepeorpamm. Heooxoanmo u codmroeHue
CAaHUTAPHO-TUTMEHUYECKUX HOpPM: OpraHu3aius paboyero MecTa, YCTaHOBKE
KOMIIBIOTEpA U TMTMEHUYECKHEe TPeOOBaHUs K MPaBUIBLHOW MOCaJKe O0y4arouuxcs
IpU OpraHu3aluu pexkuMa paboThl. 310poBbecOeperaroIre TEXHOJIOTUN Ha ypoKax
MH()OPMATUKU — COBMECTHasl ACSATENbHOCTh YUMTENsI W YYEHHKAa BO H30€XaHHE
HEraTUBHOTO BO3JEWCTBUS KOMIIBIOTEPA Ha 3/I0POBBE YUYEHHKA C HCIIOIb30BaHHUEM
YUHUTEJIEM OIPEAENIEHHBIX METOI0B U MPUEMOB 110 npuBUTHIO 30K pedEnky. OObuHast
CUCTEMAa YpPOKOB XMMHUHU CJIOKHWJIACh [1aBHO. B Hamel mIKoie MbI IOIBITAEMCS
JOTIOJIHUTH €€ 3/I0pOBheCOEepEeraroMMyU TEXHOJIOTHUSIMU 00yUeHUsl, HAalPaBJIEHHBIMU
Ha aKTUBU3aLIUI0 MOTUBAIIMOHHOMN AESATENBHOCTH 00YYarOIUXCSl.

[Iponiecc oOyuenus >hPexTuBeH TOrAa, KOrjAa YYEHUK TOJIHO, OBICTPO M B
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MOCJIEIOBATENBHO OYJIET OCYIIECTBIISATh ONPEACIEHHbIE YMCTBEHHBIE U TPAKTUYECKUE
nevicteusi. HarmpuMep, Ha ypokax XMMHUU MOYXKHO IPUMEHSATHh TEXHOJIOTUH aJITalITUBHOMN
cucteMbl 00yueHus. ECTh pa3yensl, KOTopble U3y4aroTcsi B 0030pHOM Bue. UTOOBI He
«HUCTYTaThy» YYEHUKA CI0KHOCTHIO MaTepuala, MOKHO MCIOJIb30BaTh 0000IIa0IINe
TaOJIMIBI, KOTOPhIE TTOMOTYT Jlake cllabOMy YYEHHKY B YCBOGHHH IIEJIOTO pasjelna
OpraHUYECKON XMMUH, HE BBI3bIBASI CTPAXa U 3aTPYAHEHUN, YIPABISIEMOE CO CTOPOHBI
MpEnoaaBaTEeIIs pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH. [Tpumensemas
LEJICHANIPABIICHHO CHUCTEMa I[I03HABATEJIbHBIX MPHUKIAAHBIX 3aJad  IO3BOJIAET
IIKOJIbHUKAaM TMPOSIBUTh WMHTEPEC HE TOJIBKO K 3HAHUAM, HO M K cHocobamM uX
NpuoOpeTEeHUs. Y YUEHUKH 3HAKOMSATCS U C 3CTETUYECKON CTOPOHOM MpeaMeTa XUMHUS,
OHM y4YaTcs CpPaBHUBATh HECKOJIBKO CIOCOOOB pEIICHUsS OJHOW 3aJay, Kak IIO0
MPaBUIBHOCTH, PAlMOHAIIBHOCTH, TAK M MPOCTOTE U JaKOHU3MYy. KoHeuHO, Henb3s
3a0bIBaTh W O MPOCTOM, HO OO0S3aTEIbHOM BBHINIOJHEHUH MPaBUJ 1O TEXHUKE
0€30MMacHOCTH U OXpaHe TpyJa Ha 3TUX ypoka. VX colOito/ieHue Takke COXpaHseT U
cOeperaer 3JJ0pOBbE YUCHHUKA.

CeronHst HeOOXOAMMO BBOJUTH BOMPOCHI 3/I0POBbsI OOYYAIOIIUXCS B PaMKH
yuyeOHOro mporecca. JTO MO3BOJUT YUYEHUKY HE TOJBKO YIIIYOUTh MOJy4yaeMble
3HAHMS, U MOKAXKET, KaK CBS3aH MaTepuai ¢ OOBbIIEHHON JKU3HBIO, HO MPUYYUTH €r0
MIOCTOSTHHO JAyMaTh W 3a00TUTBCA O CBOEM 3JIOPOBbE. 3J0pPOBBE JIETEH - 3TO
aKTyaJIbHOCTh CETOJHSAIIHEr0 MJHS. 3J0pOBbIM, OOpa3oBaHHBIM PEOCHOK - 3TO
rocyJapcTBeHHasi 3ajada W mpodiieMa, a HE TOJIBKO MEIUIIMHCKAs, TICHUXOJIOTro-

negarorndcCKkas 1 COonuaJIbHO-TUTHCHUYCCKas.

Cnucok Jqureparypbl

1. bespykux, M.M. 3nopoBbecOeperaromas mkona/ M.: MIICH, 2004.- 240

2. Heixan, JI.b. Teopus u nmpakTrka 370poBbecOEperammiei 1esTeIbHOCTU
B mKoje/ PoctoB u//l.:denuxc, 2009.- 412 c.

3. bpexman, W.M. Baneonoruss - Hayka O 3A0pOBbE.- 2-¢ U3A. - M.:




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

®usKkynapTypa u cnopt, 1990. - 208c¢.
4. WNpxun, B.H.®opmupoBanue KyabTypbl 310pOBbS IIKOJBHHKOB Ha
ypokax. — benropoa: [Tonureppa, 2008. — 170 c.

5. Koganwko, B.U. 3nopoBsecOeperatommue Texnonoruu. — M.: BAKO, 2004
—296 c.

KOHCYJbTALMS JJIS1 POJUTEJIEA: «<UTEHUE
XYJTOXKECTBEHHOM JUTEPATYPBI JOMA JETSIM»
(U3 OIIBITA PABOTBI)

KHA3EBA JI.B.

yuumenb-1020neo,
Mynuyunansroe O10021cemHoe OOUKOTbHOE 00pa308amebHoe yupexcoerue demckuii cad Ne 79,
Poccus 2. Beneopoo

KYTEPI'HHA T.B.
yuumeib — J1020neo,

Mynuyunanvroe 6100centHoe OUIKOTIHOE 00paz06amebHoe yupexcoeHue Oemckuti cao Ne 79,
Poccus 2. Bencopoo

Knura — He y4yeOHUK, OHA HE J1a€T TOTOBBIX PELENTOB, KaAK HAy4YUTh peOEHKA
JTIOOUTH JUTEpaTypy, MOTOMY YTO HAYYHTh CJIOXHOMY HCKYCCTBY UTCHHS H
NOHMMAHUA KHUTH OY€Hb TpyaHO. PeOEHOK MJOKEeH SPKO, 3SMOIMOHAIBHO
OTKJIMKAThCSI Ha TMPOYUTAHHOE, BHUACTH H300paKEHHBIE COOBITHS, CTPACTHO
nepekuBaTh UX. TOJNBKO MPUYYCHHBIN K KHUTE PeOEHOK 001a1aeT OECIIEHHBIM 1apoM
JIETKO «BXOAMTHY» B COJEPKAHUE YCIBIIIAHHOTO WM TPOYUTAHHOTO.

Manpill pucyeT B BOOOPAKEHHUH JIOOBIE CIOKEThI, IJJa4eT MU CMEeETcH,
IpecTaBiIsieT (BUAUT, CIBIIIUT, OOOHAET U OCSA3a€T) MPOYUTAHHOE TaK SIPKO, YTO
YyBCTBYET ce0sl y4acTHUKOM coObITui. KHrra BBOAUT peOEHKa B caMoe CIIOKHOE B
KU3HHU — B MHP YEJIOBECUYECKHUX YYBCTB, PAJOCTEd U CTPAJaHUN, OTHOLICHUM,
noOyXJIeHUM, MBICIECH, MOCTYNKOB, XapakTepoB. KHUTa Y4YUT «BIJISIABIBATHCA» B
Yell0OBeKa, BHJIETh W TMOHWMATh €ro, BOCIMHUTHIBAECT UEJIOBEYHOCTH. [IpounTaHHas B

ACTCTBC KHHUI'a, OCTAaBJISICT 0oJ1ee CHUIILHBIN CJIca, 4eM KHHUra, IpodYrnTaHHasA B 3pCJIOM
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BO3pacTe.

3agada B3pOCIOro — OTKPBITh PEOEHKY TO HEOOBIKHOBEHHOE, UTO HECET B ceOe
KHHUTra, TO HAclaxJCHHE, KOTOPOE JOCTAaBJISIET MOTrpyKeHHE B YTeHHE. B3pocibiid,
4YTOOBI IPUBJIEYb K KHUTE PeOEHKA, JOHKEH caM JIIOOUTD JINTEPaTypy, HACIAKIAThCA
€10 KaK HMCKYCCTBOM, MOHUMAaTh CJIOXHOCTb, YMETh I€pelaBaTh CBOU UYBCTBA U
NEePEeKUBAHUS ICTSIM.

B nomnrkonsHOM BO3pacTe JETH 3HAKOMSITCS C PYCCKUM U MUPOBBIM (hOJTBKIOPOM
BO BCEM MHOTO00pPA3UU €ro dKAaHPOB — OT KOJIBIOEIBbHBIX TIECEH, MOTEUIEK, CYUTANIOK,
JPa3HUJIOK, 3arajflok, MOCJIOBHUIl JI0 CKa30K M OBUIMH, C PYCCKOM W 3apyOeKHOU
xiaccukon. C npownssenenusmu B. A. JKykosckoro, A. C. Ilymxkunna, I1. . Epmosa,
. ITeppo, 6patweB I'pummMm, X. K. Aunepcena, C. 5. Mapmraka, K. 1. UykoBckoro, u
MHOTHUX JAPYTHUX.

N3yyasi 0COOEHHOCTH BOCHPHUSATHUSI U MOHWMAaHUSI MPOU3BEACHUN JIUTEPATYPHI
pebEHKOM 2-571eT, MOKHO BBIJICIUTH BEAYIIUE 33]]a4l O3HAKOMJICHHS IETeH ¢ KHUTOMN
Ha 3TOM BO3pPAaCTHOM 3Tarle:

dbopmupoBaTh y JeTeld WHTEpEC K KHUTE, MPUydaTh BHUMAHHIO, CIIYIIATh
JTUTEPATYpHBIC POU3BEICHUS; 000TAIATh KU3HEHHBIA OMBIT MAJIBIIICH 3aHATUIMH U
BIECYATJICHUSIMU, HEOOXOIUMBIMHU JIJIs1 TIOHUMAHUS KHUT; YYUTHIBATh IPU OTOOPE KHUT
JUTSL IeTel TAroTeHus peOEHKa K (POIBKIOPHBIM U MOITUYECKUM TPOU3BEICHUSIMU;
oMoraTh JETSIM, yCTaHaBJIMBATh MPOCTEHIINE CBSI3M B MPOU3BEIICHHUH; MOMOTATh
JIETSIM, BBIICNIATH HanOoJIee SiPKUe MOCTYIKU TePOEB U OIEHUBATh UX; MOJACPKUBATDH
HETIOCPEJCTBEHHBIN OTKIIUK U AYMOIMOHAIBHYIO 3aHHTEPECOBAHHOCTh, BOSHUKAIOIIINE
y peOEHKa MmpU BOCHPUSTAU KHUTH; TMOMOTaTh JETSM MBICICHHO, MPEJICTaBUTh,
YBUJETH COOBITHS 1 TEPOEB MPOU3BEACHHS, C IOMOIIBIO 0TOOPA WILTFOCTPAIIHM, YIUTh
paccMaTpuBaTh WITIOCTPALIUH.

CpenHuii JOMIKOJBHBIM BO3pacT (4-5151eT). YCIOXKHICTCS YUTATEIIbCKUM OIBIT
nereil. J[ns moHuMaHus mpousBeneHHs] peOSHKY yxke He TpeOyeTcs WIUTFOCTparus K
Ka)XJIOMY MOBOPOTY CHOKETa. XapaKTepu3ys I'epoeB, ACTH Yallle BCEro BHICKA3bIBAIOT

IMPAaBUJIbHBIC CYKACHUA 00 ux IMMOCTYIIKAaXx, OIMUPAsACh IIPU 9TOM Ha CBOU IPCACTABIICHHUA
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0 HOpMax MOBEACHUS U 000TaTUBIIMNCS JIMYHBIN ONBIT. BMecTe ¢ TeM Ipu BOCHPUSTUH
JUTEPaTypHBIX MPOM3BEACHUN PEeOEHOK HE CTAaBUT Mepel coOOi 3amady OLICHHUTH
reposi, coobiThsa. OTHOLIEHUE JETEN K JIUTEepaTypHbIM (pakTaM MMEeT JEUCTBEHHOE,
KU3HEHHOE 3HaueHue. PeOEHOK 4-5 1neT, Ipexke BCEro akTUBHBIA COYYaCTHUK
M300paxkaeMbIX COOBITHIT; OH IEPEKUBACT UX BMECTE C TEPOSMHU.

[IpaBuiia, KOTOPBIE CAENAKOT YTEHUE BCIIYX MPHUBJIEKATEIbHBIM:

NOKa3bIBaiiTe peOEHKY, UTO YTEHHUE BCIyX IOCTaBJISET BaM ynoBoJbCTBUE. He
OyOHHTE, KaK ObI OTOBIBAS TABHO HAIOEBIIYIO0 TOBUHHOCTh. PEOEHOK 3TO MOYYBCTBYET
U YyTPATUT UHTEPEC K YTEHUIO.

JleMoHCcTpUpyiiTe peOeHKY yBakeHHE K KHUre. PeOEHOK JOJDKEH 3HATh, UTO
KHUT'a — 3TO HE UTPYLIKA, HE KPbIIIA JIs1 KYKOJIBHOTO JOMUKA, U HE IOBO3Ka, KOTOPYIO
MOXHO BO3UTh 1O KoMHate. [Ipuydaiite neteil akkypaTHO oOpamiaTbCs C HEH.
PaccmarpuBarh KHHMIY elaTelIbHO Ha CTOJIe, OpaTh YMCTHIMU PYKaMHU, OCTOPOKHO
nepeBEPTHIBAThH cTpanullbl. [locie paccMarpuBanusi yOepuTe KHUTY Ha MECTO.

Bo BpeMst uTeHUs COXpaHsSUTE 3pUTENbHBIA KOHTAKT ¢ peOEHKOM. B3pociblii BO
BpeMs UTEHUS WJIM paccKasa JOJDKEH CTOSTh WIM CUACTHh Mepel AeThbMHU TaK, YTOOBI
OHHM MOTJIM BHJIETh €T0 JIUIIO, HAOIMIOAaTh 38 MUMUKOM, BRIPAKEHUEM TJ1a3, )KeCTaMU,
TaK KaK 3T (HOPMBI MPOSIBICHUS YyBCTB JOMOJIHSAIOT U YCHWIMBAIOT BIICUATICHUS OT
MIPOYTEHHUS.

UuraiiTe OETSIM HETOPOIUIMBO, HO M HE MOHOTOHHO, CTApANTECh MEpENaTh
MY3bIKY pUTMUYECKOHN pedr. PUTM, My3bIka peun yapyeT peOEHKa, OHU HACTaKIAI0TCS
HaleBHOCTBIO PYCCKOT'O CKa3a, pUTMOM CTHXa. B mporecce 4TeHUs: NETSIM HYXKHO
MEPUOJIMYECKH JaBaTh BO3MOKHOCTh TOBOPUTH O CBOMX OLIYIIEHUAX, HO HMHOIJA
MOKHO TTOTIPOCUTD MTPOCTO MOJTYA «CITYIIATh CeOs».

UrpaiiTe rojiocoM: yuTanTe TO OBICTPEE, TO MEJICHHEE, TO TPOMKO, TO THXO —
B 3aBUCUMOCTH OT COJAEpXaHus TekcTa. UuTas NeTaM CTUXM U CKa3KH, CTapaulTech
nepeaTh TOJIOCOM XapakTep MEPCOHAXEH, a TaKXKe CMEIIHYI0 WU TPYCTHYIO
CUTYallMIO, HO He «repebapuiuBaite». U3MuIIHISA apaMaTu3anus Memaer peOEHKY

BOCIIPOHU3BOJUTH B B006pa)KeHI/II/I HapHCOBAHHBIC CJIOBAMHU KAPTHUHBI.
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Cokpalaiite TeKCT, €CJIM OH SIBHO CIMIIKOM JJIMHHBIN. B Takom ciydae He HaA0
yuTaTh BCE JO KOHIIA, PEOCHOK BCE PaBHO MEPECTAET BOCIPUHUMATH YCIBIIIAHHOE.
KopoTko nepeckaxure OKOHYaHHE.

UwuraiiTe cka3ku Bcernaa, Korjga peoEHOK X0UueT UX CiaymaTb. MoxeT ObITh, IS
POAUTENEH 3TO U CKYYHOBATO, HO JJISl HETO — HET.

YuraiiTe peOEHKY BCIYX KaXK/IbIH JIeHb, CICIAUTe U3 3TOr0 JTIOOUMBIN CeMEHHbIN
putyai. HenmpeMeHHO NpoaoKaiTe COBMECTHOE YTEHHE M TOT/A, KOrjaa peOEHOK
HAy4YUTCS YWTATh: LEHHOCTh XOPONIEH KHUIM 3aBUCUT BO MHOIOM OT TOTO, Kak
OTHECJIUCH K KHUT€ POJUTEIN U HAUYT JIK JJIsl HE€ JOJIKHOE MECTO B CBOEU CEMEMHOM
oubmuoTexe.

He yromapuBaiiTe mnocnymarb, a «coOnasusite» ero. [lonesnas ynoBka:
M03BOJIBTE PEOEHKY CaMOMY BbIOMpPATh KHUTH.

C camoro paHHero JAeTrcTBa peOEHKY HEOOXOAUMO MOJIOMpPaTh CBOIO JIMYHYIO
oubnuotexy. Yame xoaute ¢ peOEHKOM B KHWIKHBIM Mara3uH, B OHOJIHOTEKY.
[Tokynath KHUTH CIEAYET MOCTENEHHO, BBIOUpasi TO, YTO UHTEPECYET JIETEU, YTO UM
MOHATHO, COBETYSICh C BOCITUTATEIIEM.

UwuraiiTe BCIyX WM MepecKa3blBaiiTe peOEHKY KHUTH, KOTOpPbIE BaM CaMUM
HpaBWINUCH B JeTcTBe. [Ipexnae, ueM mpounTaTh peOEHKY HE3HAKOMYIO BaM KHHTY,
nonpoOyiTe MpoYnuTaTh €€ camu, YTOObI HANPAaBUTh BHUMaHUE peOEHKA B HYKHOE
pycio.

He otpeiBaiiTe peOEHKa OT YTEHUS WJIM pPACCMATPUBAHUS KHIDKKH C
kapTHKamMu. CHOBa M CHOBA IMPUBJICKAWTe BHUMAHUE JAETEN K COJIECPKAHUIO KHUTH,
KapTUHOK, KaKJIbIN pa3 pacKpbIBasi YTO-TO HOBOE.

Cnucok Jqureparypsl AJ1s1 YTeHus AeTam (4-5 jer)

Pycckuii ¢posbkiop

[lecenku, mortemku, 3akauuku. «Hamr kozen...»; «3alyunika-TpycuIka...»:
«on! lou! Tou!», «I'ycu, Bl rycu...»; «Hoxku, HOXKH, A€ BbI ObutH?..». «CUAHT,
cuautr 3aika..», «Kor Ha mneuky mnomen...», «CerogHs [I€Hb LENbIM...»,

«bapameHbku. .. », «aeT aucuuka mo MocTy...», «COJHBIIIKO — BEIPHIIIKO...)»,
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«Mau, BecHa, nau, KpacHa...».

Ckasku. «[Ipo UBanymky-nypauka», o6p. M. ['opskoro; «Boitna rpuboB ¢
srogamuy», oop. B. Hans; «Cectpunia Anenymika u Oparen MBanymika», o6p. JI. H.
Toncroro; «XKuxapka», 006p. U. KapnayxoBoii; «JIlucuuka-cectpuuka U BOJIK», 00p.
M. bynaroBa; «3umoBne», 00p. . CokonoBa- MukuTOBa.

DoJBbKJIOP HAPOAOB MHUPA

[Tecenku. «Pe1doku», «YT1ara», ¢ppani., oop. H. I'epuer u C. 'mnnuyc; «Yus-
quB, BOpoOeiin, rep. ¢ komu-nepmsiil. B. Knumosa; «I[lanbusny, nep. ¢ Hem. JI, Sxuna;
«Memok», Tatap., nep. P. SIrodaposa, nepeckas JI. Ky3pmuna.

Ckasku. «Tpu nopocenka», nep. ¢ anria. C. MuxankoBa; «3asi 1 €x», U3 CKa30K
OpatbeB ['pummMm, miep. ¢ Hem. A. Bpenenckoro, noa pena. C. Mapmaka; «KpacHas
[Tanmouka», w3 ckazok . Ileppo, mep. ¢ ¢panu. T. ['abOe; Opaths ['pumm.
«bpeMeHckre My3bIKaHTB», HEM., iep. B. BBenenckoro, nox pex. C. Mapmaka.

IIpousBegenusi mo3ToB M nucaregen Poccun

[Tona3us. Y. bBynun. «Jluctomany (oTpsiBoK); A. MalikoB. «OCeHHHE JTUCThS 1O
BETpY Kpykart...»; A. [lymkuH. « Y HEO0 OCEHBIO JbIIIAINO. ..» (13 poMaHa « EBrenmii
Oneruny); A. ®@er. «Mawma! I'nsaHb-ka u3 okomika...»; . AkuM. «IlepBsoiit cHEr»; A.
Bapro. «Yexamy»; C. Hpoxokus.«Ymuned rynser...» (U3 crtuxorBopenus «B
KpecTbsiHCKOM cembe»); C. Ecenun. «Iloet 3uma — aykaer...»; IIpo3a. B. Bepecaes.
«bparumkay; A. Beenenckuil. «O neBouke Maie, cobauke Iletymike u o Koumike
Hurouke» (rmaBel w3 kuuru); M. 3omenko. «IlokazarenbHbiii pedeHok»; K.
Yumunckuii. «bonnuas kopoBa»; C. BoponuH. «BounctsenHsiil XKakoy»; C. I'eoprues.
«babymkun caguk»; H. Hoco. «3amnatkay, «3ateiinukuy; JI. [Tantenees. «Ha Mmope»
(rmaBa u3 kHuru «Pacckasel 0 benouke u Tamapouke»); buanku, «Iloakuaeimy; H.
Cnankos. «Hecoyx».

Jluteparypubie ckasku. M. Toppkuil. «BopoObumiko»; B. Oceesa.
«Bommebnass wuronouka»; P. Ced. «Ckazka 0 KpYIVICHBKUX H JJIMHHEHBKHX
yenoBeukax»; K. Uykosckuil. « Tenedon», « Tapakanuiey, «Degopruno ropey; Hocos.

«ITpukmrouenus He3naliku u ero apy3ei» (TJ1aBbl U3 KHUTH).
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KOHCIEKT JJUTEPATYPHOM BUKTOPHUHBI J1JIsI CTAPIIINX
JOHIKOJIBHUKOB «B I'OCTAX Y CKA3KWN»

KHA3EBA JLB.

Yuumenb-i020neo,

Mynuyunanvroe 61002centHoe OOUIKOIHOE 00pPa308aMeTbHOE YupedcoeHue Oemckuti cao Ne 79,
Poccus 2. Bencopoo

JIYBOBA U.A.

gocnumamers,

Mynuyunanvroe 6r00centHoe OOUIKOTIbHOE 00pa308amebHoe yupedicoeHue Oemckuti cao Ne 79,
Poccus 2. Bencopoo

XyA0KEeCTBEHHOE CIIOBO BO3/ICHCTBYET HE TOJILKO HA CO3HAHME, HO U Ha YyBCTBA
U NocTynku pebeHka. CIIOBO MOXKET OKPbUIMTH peO€HKa, BBI3BATh JKEJIIAHHE CTaTh
JAy4iie, claeiaarb  4YTO-TO  XOpOoIlee, IIOMOTaeT OCO3HAaTh  YEIIOBEYECKHE
B3aUMOOTHOIIICHHUS, MO3HAKOMUTHCS C HOpMaMH MOBEICHUSI.
DopMHUPOBAHUIO HPABCTBCHHBIX ~ MPEACTABICHUM W HPABCTBEHHOTO  OIBITA
CHIOCOOCTBYET COOOIICHHUE ETSIM 3HAHUI O MOPATbHBIX KaueCTBaX UeJIOBeKa.

XyH0KEeCTBEHHAsI TUTEpATypa COMPOBOXKAAET PEOCHKA C MEPBBIX JIET JKHU3HHU,
HayMHas ¢ KOJIbIOENIbHBIX NIECEH, Takke ¢ npousseaeHuit A. bapro, C. Muxankos, K.
YyKOBCKOTO, a J1ajiee Iepexo/Isl B IIKOJIe HA KIIACCUYECKUE TTPOU3BEICHUS.

B crapmem [OmKOIRHOM BO3pacTe JAETH YXE MOTYT pa3iudvarh
XYIOKECTBEHHBIC  JKaHPBI, 3aMEUalOT BBIPA3UTENbHBIE CpEACTBA. A  TIpu
aHAJIM3WPOBAHUMU TIPOU3BEJCHUSI JIETHU MOTYT UYYyBCTBOBATh €€ TIIyOOKOE HACHHOE
coJiepKaHue U MOJTOOUINCH MOITUYECKUE 00pas3bl.

Heasb:

O600IUTL 3HAHUS JETel O CKa3KaX; aKTUBU3UPOBATh U Pa3BUBATH UYETKYIO
WHTOHAIIMOHHO-BBIPA3UTEIBHYIO pedb, 000TaIlaTh CIOBAPHBIN 3amac; BOCIUTHIBATH
WHTEpEC K YTCHHIO, JTIOOOBb K YCTHOMY HapOJHOMY TBOPUYECTBY, YMEHHE padOTaTh B
KOMaH7Ie.

IIpenBapurenbHas padora: UreHne AeTSIM CKa30K, IPOCMOTP MYJIbT(PHIBMOB

u 6€CCI[I)I Mo COACPIKAHUTIO, CIIYIIAHNC ayINO3alIUCH CO CKa3KaMH, BbICTABKAa KHUI' 110
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TE€M€, UTPbI-IPaMATU3ALMH 0 CKa3KaM.

X0 BUKTOPHUHBI:

3BYYHUT MY3bIKa IECHU “B rocTsx y cKka3ku’, I€TH 3aXOIST B TPYIIILY.

Bocnurarens. Jlet, mOCMOTpHUTE, KaKu€ KpacUBbBIE, HapsIHbICE KHUTU. B
Ka)KJI0M U3 HUX JKUBYT I'€pOU BalluX JIFOOUMBIX CKa30K. CKa3Ka — 3TO yJIUBUTEIIbHBIN,
BOJIIEOHBI MHpP, B KOTOPOM TPOUCXOJAT camMble HEOOBIKHOBEHHbIC Uyjeca U
npeBpamieHus. A Bbl JoOuTe ckazku? Torma s mOpenjarardo BaM IPOBECTH
JUTEPATypPHYIO BHUKTOPUHY « B roctsix y ckaskw». [Iponry KOMaHIbl 3aHSITb CBOM
Mmecta. [l mpoBeneHHs BUKTOPUHBI HaM HEOOXOIMMO BBIOpATh JKIOPH, KOTOPOE
OyJeT BHUMATEIbHO HAOI0IaTh 32 XOI0M Halleil UTPHI.

IlepBblii KOHKYpC «3arag04HbIN».

Heobxoanmo oTraiate Ha3BaHUS CKa30K.

(Benymuii mo ouepenu 3arajpIBaeT 3arajku Kaxxaoi KOMaHe).

Cuut B KOp3UHE J€BOYKA

Y MUIIKH 32 CIIMHOM.

OH cam, TOrO HE Benas,

Hecer ee nomoii. (Mama u Mensenn)

Y nuBinsiercst HapoA:
Ener nmeuka, 1pIM UET,
A Emens Ha neun

Ect 6onpmmme kamauu! (Ilo-nryuseMy BeaeHUIO)

Buyuka k 6a0yiike noiiia,

IIuporu e noHecna.

Ceppblil BOJIK 32 HEW Ceau,

O6manyn u iporyotudi. (KpachHas mamnouka)
Kto paGoTaTh He xoTeu,

A Wrpan v necHu mnen?
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K Opaty TpeThemy notom

[Tpubesxamu B HOBBIN oM. (Tpu mopocénka)

Kpacna neBuna rpycrsa:

E¥ He HpaBHUTCS BECHA,

Eii Ha conHile TKKO!

Cnessl npeT Oeguspkkal.. (CHerypouka)

JleBouKa CIIUT ¥ NTOKA YTO HE 3HAET,

YTo B 3TOM CKa3Ke €€ 0XKUIACT.

2Kaba nmon yTpo ee ykpajer,

B HOpY ynpsiuetr 6eccoBecTHBIN KpoT. (/{roiiMoBOYKa)

Bropoii koukypc «Ha30Bu cKka3Ky»

Xouy IpOBEPUTH, XOPOIIO JIK Bbl 3HaeTe ckazku. [locMoTpuTe Ha 3KpaH, Bam
HY)KHO Ha3BaTh CKa3Ky, KoTopas 3/ech u3zoOpaxkena. (Ha skpaHe kapTuHKU u3
cka3ok: Moiigonelp, Yunomnuno, Tenegon, Ckazka o peibake U pbiOke, ['agkuii
yTeHoK, bypatuno, Kot B camnorax).

Momnonupl, pebsita!

Tpernit koHkypc «/KuBasi ckazka».

Kaxxnoii komaHae HEOOXOOMMO MOKa3aTh IBHKEHUSIMH, MUMHKOH, JKECTaMH
cka3ky 0e3 cioB. O0e KOMaH/Ibl JTOJDKHBI yraJaTh Ha3BaHWE CKa3KU COTMEPHUKOB
(«3asubs uzOymKay, «Permkay).

A TOKa KOMaHbl TOTOBATCS K KOHKYPCY, XOTEJIOCh Obl MPOBEPHUTH HAIIUX
roCTeM, KaK OHM 3HAIOT cKka3ku. Hy, yTo npoBepum?

Urpa co 3putensimu «/[06aBb CIIOBEUKO K HA3BAHUIO CKA3KN)

- I'ycu -...(JIeGean)

- apesHa -...(JIsarymka)

- Anenbkuii - ...(L{BeTouek)

- Mama u ....(MeaBenp)

- 3atomikuHa ...(M30ymika)
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- Kpomieuka -....(XaBporeyka)

- CuBka -...(bypka)

Kakue BHUMaTeNbHBIE Y HAC TOCTH, HU pa3y He omubauck! XBamo Bac!

DuU3KYJIbTMHUHYTKA ISl BCEX JeTeH.

A ceituac, Bunmanue! «KuBas cka3kay OT HaIIUX KOMaHJ,.

(Kaxxmass komaH/1a TTOKa3bIBaeT CKa3Ky 0e3 CJIOB).

YerBepThlii KOHKYPC «CKa304HbIH KPOCCBOPI».

Bawm npeacTouT pasragath CKa304HOTO TE€POSL.

OH KUBET Ha KpBIIIE U OYEHb JIOOUT MPWIETaTh B TOCTH K CBOEMY IPYTy
Mansiy. (Kapacon)

Mauexa nomno3aHa 3acTaBisuia e€ paboTaTh U He Imyckana Ha 6ain. (3omyiika)

Krto npumén va nomours Jleny TsHyTh penky nocie Bayuku? (JKyuka)

Kak 3Banu kota u3 mynbTduiasma npo [IpocrokBammuo? (MaTpocKkuH).

Monoaupsl, ¥ ¢ ITUM 33/IaHUEM BbI CITIPABUIINCh.

HATHIH KOHKYPC «Yragai MeJIoauIo».

Ceiiuac BbI YCIBINIUTE IECEHKU I'€POEB CKA30K WM MYJIbT(HUIEMOB. BcmomauTe
Ha3BaHMS OSTHUX CKa30K. (3By4MT ayAuo 3aluCh MeceH M3 CKa3ok «bypatunHoy,
«Kanukynsl B [IpocTokBammuoy», «KpacHas manouka», «bpeMeHCKHE My3bIKAHTBI,
«Tpu mopocénka», «Hebypamka u Kpokogun I'ena», «Bunu-Ilyx u Bce-Bce-Bcey,
«Bonk U ceMepo KO3JISIT).

Hlecroii koHkypc «lIlyTouHas pexkiamMay.

PebsiTa, a ceiiyac Mbl HEMHOT'O OTBJICYEMCSI U IPOBEIEM «ITYTOUHYIO PEKIIAMY).
[TocnymaiiTe 1 Ha30BUTE, KTO U3 JIMTEPATYPHBIX U CKa30YHBIX T€pOEB MOT OblI JaTh
Takue oObsaBIeHUs? J{J1s1 5TOTO JaBalTe BCTAHEM B KPYT, @ TO MbI HEMHOTO 3aCH/IEIIHCh,
g Oyny Mo o4epe/id KUJaTh BaM Msi4, a Bbl OTra/IbIBATh.

DIlpennararo HOBO€ KOpPBITO, W30y, CTOJOBOE JBOPSIHCTBO B OOMEH Ha
ctupanbHyto MamuHy (Cka3ka o peroake u poiOke).

2)Hecy 3onoTtbie siiia. Joporo. (Kypouka Psi6a).

3) HamemmeMy K104 U3  JAPAarou€HHOrO0  METalljla, TapaHTHUPYIO
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BO3HArpaxjeHue. (3010ToH KIIOYUK UK TpUKItoYeHrue bypatuHo).

4)Ot™moro Bce! (Moitnobip)

5)[ocraBka nupoxkoB 0adymike (KpacHas mamnouka)

6)Bruiedy 1H000T0 KUBOTHOTO, HE 00J16HO. (JlokTOp AHOOIHT).

3ananmne 7 «YepHblid Ammk». Benymmii 3aragpiBaeT KakI0H KOMaHAE IO
ouepelr TMPO CKA30UHBIM MpPEeAMET, JekKallui B SIIMKE, KOMAHIbl MO OYepenu
OTra/IbIBAIOT.

B smuke nexuT npeameT, ¢ HOMOUIBI0 KOTOPOro KOJIIYHbSI XOTeNa OTPABUTH
apeBHy (s10J10K0), y KOTO 37asi apulla Bce BpeMsl crpalinBaia «f Jib Ha CBETe BceX
Musee» (3epKajio), 4TO PACKOJIONA MBIIIKA CBOMM XBOCTHUKOM (SIMII0), Y€M XOTela
YTOCTHUTH [1€YKa AEBOUYKY (ITUPOKOK).

IloaBenenme UTOroOB.
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IHHCUXOJIOT'UA 1 CONOJO0I'UA

OCOBEHHOCTH MOJUTUYECKON COLIUATU3ALIAN
CTYJEHYECKOI MOJOJEXHA

ITUPIIITYK T.E.

HA4anbHUK YUKIa Kageopsl udeoio2uieckol pabomol U COYUanIbHbIX HAYK,
YO «Boennas axademus Pecnyonruxu benapycoy,

Pecnybnuxa Benapyco, e. Munck

CoBpeMeHHOE OOIIECTBO TMEPEkKUBAET CIIOXKHBIM H3Tall CBOEr0 pa3BUTHS,
CBSI3aHHBIN C POCTOM I100aTBHOM U pErMoHalIbHOM HecTabuibHOCTH. [lonmuTHyeckue,
a Tak)Ke HIKOHOMHUYECKHE MpeoOpa3oBaHUsl, MPOUCXOASAIIUE B MHUPE, KOPECHHBIM
00pa3oM U3MEHSIIOT YKJIaJl >KU3HU U MEHTAJIUTET MPEXKIEC BCETO MOJIOJIOTO TOKOJICHHUS.
Heonno3HauHbIe ABIEHUS U MTPOLECCHI COBPEMEHHOU JEUCTBUTEIIBHOCTA HEBO3MOKHO
peuiath BHE TMOJUTHUYECKOW COIMAIU3AlMU, TO €CTh YCBOCHHUS MOJIUTHYECKHUX
IIEHHOCTEN W HOPM, HEOOXOAMMBIX JIJISl aJanTalldd B CIOKUBIICHUCS MOJUTHYECKOM
CHUCTEME U BBIMIOJIHEHUS Pa3JIMYHbIX BUIOB MOJIUTUUYECKON JEATEIbHOCTH.

Ecnu ¢ ToukH 3peHus 4elloBeKa COLMAIM3ALUS — 3TO CPEACTBO BKIKOYEHUS B
KU3Hb OOIIECTBA, TO B MacliTabax oOIlIecTBa MOJUTHUYECKAs COLMAIM3aLUs — 3TO
CPEACTBO Tepeayu MOTUTHYECKON KYJIbTYPhI OT CTAPIIETrO MOKOJICHHS K MJIaAIIeMy.
XapakTep U MOCIEACTBUS ITOTO MPOIEcca MPEIONPEAEIISIIOTCS TUIIOM MOJTUTUYECKOM
cuctembl. Ha paHHOM OCHOBaHMM aMepukaHCKuM monutosior P.M. Mepenman
BBIACIUI 4 MOJICIH TTOJIUTHYECKON colranu3anui [1].

1. Cucmemmnas mooenv GHOPMUPYET TO3WTUBHOE OTHOIICHHE K BIIACTH,
MPaBOIOPSAIAKY, TPAJAUIMOHHBIM  HUHCTUTYyTaM. BaxHeHWIIMMH  WHCTUTYTaMHU
COIMAJIM3AITNH B HEM BBICTYIIAIOT CEMbsi-, IIIKOJIA, OJIMKAIIIee OKPYKEHUE JINYHOCTH.

2. [lecemonucmckas modenv BbIpabaThIBa€T B JIMYHOCTU BpaxiacOHBIC
YCTAHOBKHM B OTHOIIEHUU «UYKUX» KyJlbTyp. Beaymune nactutyTsl B HEW — CMU.

3. Ilmopanucmuyeckas moodenv (GopMupyeT B TpaxkaaHaX IMMOJTUTHYECKYIO

KOMIICTCHTHOCTL MW CKIOHHOCTb K AKTUBHOMY YYaCTHIO B O6H_ICCTBGHHBIX Jciaax.
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NHcTUTyTamMu coluanu3aiuu 3[ech SBISIOTCSA 1Koaa, poaurenu, CMU, naptuu u
IPYIIIbl UHTEPECOB.

Mononexp sABISETCS OMHOW W3 KPYNHEHMIIMX COUMANBHBIX rpynmn. OT
MOJIMTUYECKUX OPUEHTALMM OOJIBIIMHCTBA MPEACTABUTENCH MOJIOJIOTO MOKOJIEHUS BO
MHOTOM 3aBHCHUT KOHCONMJAIUs Bcero obmiectBa. OCOOEHHOCTh MOJUTHYECKOU
COllMAJIM3AIlMM  CTYJCHUYECKOM  MOJIOACKH  KaK  OCOOEHHOM  coluaibHO-
neMorpauyeckord TPYMNIbl COCTOMT B CIIOCOOHOCTH HE TOJIBKO YCBaWBaTh
MNOJIMTUYECKUE HOPMBI, IEHHOCTH, MOJEJIH MTOBEICHUS, HO U U3MEHSATh UX, ONUPAsCh
Ha CBOMCTBEHHYIO 3TOU TPYIIII€ UHHOBAIIMOHHOCTh. TaKoe CBOMCTBO MOJIOJIEKU JAET
BO3MOXHOCTh HU3MEHSTH TOJUTUYECKYIO0 KYJIbTYpy OOIIECTBa C KaXKJIbIM HOBBIM
MTOKOJICHUEM.

Hampumep, B Hawyane XX Beka MOJUTH3alUsg B OOIIECTBE CHOCOOCTBYET
MPOSIBJICHUIO B MOJIENIM COLUANM3AIMKA KOH(MIUKTHBIX YEpPT, BHEIIHHUE (PaKTOPHI
OKa3bIBAIOT CYIECTBEHHOE BIMSHUE Ha (OopMUpOBaHHE paguKalid3Ma CpelIu
CTYyICHYECKOM  MOJIOJICKH, OTPA3UBIIETOCS B  MAacCOBBIX  BBICTYIUICHUSAX
noApacTaromiero nokoieHus B 1905—-1906 rr., yuactuu B AEMOHCTpALUAX, MUTHHTaX.
[TonaBiATh BHICTYIICHUS YHYAIIUXCS PUIILTIOCH C TOMOIIBIO MOAUIMU U apmun. B 30e
rojbl XX Beka (GOpMUPYETCSt MOJAEIb COLMAIIU3AIIUN, 1T KOTOPOU ObLINA XapaKTEePHbI
rereMoHucTckue 4epThl. CyllecTBEHHbIM BHEIIHUM (AaKTOPOM, OKa3bIBABIIMM
BJIMSIHUE Ha CKJIaJbIBAHUE MOJCIH, SABJISIACh KOMMYHUCTHUECKas napTus. [lapTuiinas
BJIACTh YETKO OMpeaersuia Ielb MOJCIH, CIOocOOCTBYS (POPMUPOBAHUIO U
(YHKIIMOHUPOBAHUIO HOBBIX METOJIOB, MHCTPYMEHTOB M MEXaHU3MOB COITM AJTA3AIIIH.
[leneHanpaBieHHO  Y4aCTBOBaJIM B  TOJMUTHYECKOW  COIMATIM3AIMU  TaKUe
MHCTPYMEHTBI, KaK JETCKUE U MOJIOJICKHBIE TOJIUTUYECKHE OpraHu3alui — MUOHEPUs
1 KoMcoMoJ. [3]. Moaenb MOIUTUYECKOW COLMAaIU3aliy, MOJydYnBIIas Pa3BUTHE B
COBETCKOM IIKOJIE, HalpaBjeHHas Ha «(QOpMHUpPOBAHME HOBOIO YEJIOBEKa», Ha
Ha4yaJbHOM dTalle CBOETO Pa3BUTHS ObLIA JOCTATOYHO 3(PPEKTUBHOM.

B nauane XXI| Beka MOJUTUYECKYIO COIMATTU3AIUIO CTYJEHYECKON MOJIOACKH

XapaKTEpPU3yeT pPA3MBITOCTh ITOJUTUYECKUX HOPM U ILEHHOCTEW, yTpara poJu
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JTOMHHHUPOBABIIUX paHee B OOLIECTBE areHTOB MOJUTUYECKON COLMATU3allIH,
METOJIOB W MHCTPYMEHTOB JaHHOTO mporiecca. [Ipu 3ToM B Hay4dHOU JHTEpaType
oOpariaeTcsi BHUMaHue Ha TO, YTO «UACAIbHOW», MpUEMIIEMOI aJisi BceX OOIIEeCTB
MOJIENIM TIOJIMTUYECKON COLMANIM3alMi B MEPEXOIHbIE TEPUOIbl HE CYIIECTBYET, TaK
KaK HE CYIIECTBYET TAKOW «HWACAIBHOW» MOACIH M B OOIIECTBAX CO CTaOMIBLHOM
MOJIMTUYECKOM cUCTeMOM. VYKasbiBaeTcs, 4YTO Ha (HOpPMHpPOBAHHUE MOJEIU
MOJIUTUYECKON COIHMAIIA3AIIN TTOPACTAIOIICTO TOKOJEHUS B PA3JMYHBIX CTpaHaX
MOTYT OKa3bIBaTh CYIIIECTBEHHOE BIUSHUE COBEPIIEHHO MTPOTHUBOIOIOKHBIE (DAKTOPHI,
TakMe Kak HaIMOHAIBHOCTb, TOCYIapCTBEHHBIE TIOJUTHYECKUE HHCTHUTYTHI,
kKoH(peccun ¥ T.. B Moaensx, CBOMCTBEHHBIX TEPEXOJHBIM 3TaraM, MPOUCXOIHT
TpaHchopMaIsi MEXaHW3MOB COLMAIU3aIU. TpaJulMOHHBIN Tpoliecc Mepeaadyu
COIMAIBHOTO ONBITA W KYJIBTYPHBIX IICHHOCTEH dYepe3 CEeMEWHBIE CTPYKTYPHI
HapyIaeTcss «BTOPKEHUEM B O3TOT MPOIECC BHEIIHWX, MOITHEHITUX IO CBOCH
BIUSTEILHOCTH CHUJI, JUCTAHIIUPOBATHCS OT KOTOPHIX W YyOEpeubcs OT UX YacTo
HETaTUBHOTO BJIMSIHUS MPAKTHYECKH HEBO3MOXXHO» [6, ¢. 90]. Peup 3mech uaer o
CpelcTBax MaccoBOM MHGOPMAIIMH, CPEAN KOTOPBIX BEIYIIEe MECTO IO BO3JACHCTBHUIO
Ha CO3HAaHHWE PAa3TUYHBIX COIMAIBHO-AEMOrpadUYECKUX TPYyMN, B TOM YHUCIE
MOJIOJIOTO TIOKOJICHHSI, 3aHUMAaET TEJIEBUJICHUE, a TAKXKE CeTh IHTEpHET, SABIAIOIIASICSI
OJTHUM M3 CaMbIX MOMYJISIPHBIX CPeICTB KoMMyHuKamuu [4, c. 107]. B mosoaexHom
cpelne Tpu COBPEMEHHOM HEIOCTATKe BHUMAaHUS M OOIICHHUS CO CTOPOHBI CEMBH U
OJKalIero OKpy)eHus (HOPMHUPOBAHHME TMOJIUTHYECKUX B3TIAI0OB U (opM
AKTUBHOCTU TPOUCXOJUT TOJ] BIUSHUEM JIMJIEPOB MHEHUM, TOMYJISIPHBIX OJIOTEPOB,
WHTEpHET-coo01IecTBa [2].

[Tonmutrueckass commanu3asi COBPEMEHHOM MOJIOECKU XapaKTEPHU3yeTCs
MIPOTHUBOPEYMBOCTHIO TMOJUTHYCCKUX B3TJISOB W OPUCHTAIIMH MOJIOJBIX JIFOJICH;
OTCYTCTBHUEM ITOJIATHYECKOTO OMBITA, ()PArMEHTAPHOCTHIO TOJMTHICCKON KYJIBTYPHI;
cnab0OCThI0O  MHCTUTYTOB  TMOJUTHUYECKON  COIMANM3AIlMU;  HEIOCTATOYHOCTHIO
¢ PeKkTUBHON, HAYYHO OOOCHOBAHHOW rOCY/IapCTBEHHON MOJIOJICKHON TTOJTUTHKH.

B mname BpEMA IIponecCC MOJIUTHYECKOM comuaianM3any I1oApPaCTaromicro
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MIOKOJICHUSI SIBIIAETCS MPOOJEMAaTUYHBIM KaK [0 CBOEMY XapakTepy, Tak U IO
MEXaHU3MYy collManu3alnni. Bo3HHUKIIA cuTyanus, Ipyu KOTOPOM BO B3POCIBIN MEPUO
COLIMAJIM3allM  BCTYINAeT IIOKOJEHHWEe, y KOToporo mpouecc GOpMHUPOBAHUSA
MNOJIMTUYECKUX HOPM U LIEHHOCTEH IIEJI B YCIOBUX Pa3pyIICHUS CIOKUBIINXCS paHEE
0a30BBIX COITUANBHBIX, KyJIbTYPHBIX U TIOJUTUICCKAX OPUEHTUPOB [5].

Hrak, crapple MOAENH TMOJUTUYECKOTO TOBEACHUS MU YYaCTHS, OCBOCHHBIE
CTapIIMM T[OKOJICHUEM, 3a4acTyl0 HE OTBEUYAIOT HOBBIM IOJUTUYECKUM pEaTUsM.
HoBbie Monenu GopMupyroTcsi 1 0CBauBarOTCs JIOCTATOYHO MEJJIEHHO U 3a4acTylo C
KOH(DJIUKTHBIMUA TOCHEACTBUSMU. VIMEHHO MOATOMY aKTyallbHOM cTaia mpobiieMa
MOJUTUYECKOr0 oOpa3zoBaHus. OqHako (GOpMUPOBAHUE MOTUTHYECKONW KOHIIEIIUU B
CUCTEME TYMaHUTApPHOIO M TMOJIUTHYECKOTO OOpa30BaHUS C YYETOM COBPEMEHHBIX
BBI30BOB M YIpO3 JOJDKHA 0a3upoBaThCs (YUUTHIBAs MO3UTHUBHBIC ACIEKTHI OIBITA
pa3BUTUS MOJCIM TOJUTHYECKOW COLMAJIM3allMM B COBETCKOM IIKOJE) Ha
MJICOJIOTUYECKON COCTAaBIIAIONIEH, TaK KaK HJACOJOTHS €CTh CTPYKTYPUPOBAHHAs
cucteMa 4eTko ChOPMYJIUPOBAHHBIX MOJOKEHUW M UJEH B OTHOUICHUSX MEXIY
JOIbMU B 00ImIecTBE. Pe3ynbTaToM MOMMTHYECKOW COIMAIM3AIMU B 3TOM Cllydae
CTaHET 3peNblii TpaXJaHWH, KOTOPBIA HE OyAeT TOJABEpKEH KoJeOaHUAM
MOJIUTUYECKON KOHBIOHKTYpPBI, a CHOCOOEH Oyner 0e3 IMOCTOPOHHEW MOACKa3KU
MPUHATH PELICHHE [0 BAXXHEWIIHMM BOIPOCAM PAa3BUTUS CBOETO TOCYAAapCTBa.
CrepxHEM ero JIMYHOCTU CTaHYT BhIPAOOTAaHHBIE B XOJI€ MEPBUYHON MOJUTUYECKOM
colpayiv3anu  0a3oBble YOCXKIACHUS W TPHUHIUIBL, TMO3BOJIAIONINE COXPAHUTH

JINYHOCTHYK) YCTOWYHUBOCTb.
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TPAHCI'YMAHUW3M U YEJIOBEK BYAYHIETI'O

JINXOTHHCKHH B.A.

penemumop, KaHo. NoJum. HayK, OOYyeHm,

MHnozcogynrkyuonanvhulil yueonwiil yeump «Evolandy,

Poccus, 2. Pocmos-na-/[ony

[Ipolis I TeNnbHBIN yTh Pa3BUTHS, COBPEMEHHBIM MUP BOILLEI B KAYUECTBEHHO
HOBOE€ COCTOsIHME, KOoTopoe (uiiocodbl Ha3bIBAIOT MOCTMOJEpHOM. B mocnennue
necatuneTus: QpyHaaMeHTaIbHbIe TOABUKKHA MPOUCXOIAT BO MHOTUX cdepax KU3HU
TEXHOJIOTUYECKU Pa3BUTHIX CTpaH. [loaBMXXKHU 3TH, B CBOIO OYepedb, OKa3bIBAIOT
npsiMoe, MO0 KOCBEHHOE BIIMSIHME Ha BECh OCTaJIbHOW MUp. Pa3BuUTHE pa3iMUHBIX
oOnacTel 3HAHMS W HOBEWIINE BBICOKOTEXHOJIOTHYHbBIE pPa3padOTKH CEePhE3HO
npeoOpa3yloT HE TOJBKO MPOMBIIIJIEHHOCTh U OSKOHOMHUKY B I1I€JIOM, HO H
MHUPOBO33pEHUE JIONEH, WX B3IVISAbI HAa COOCTBEHHYIO MPUPOIY, CMBICT >KU3HH,
BO3MOXXHOCTH M TIyTH CaMOCOBEPIIICHCTBOBAHUS. B 3TUX yCIOBUAX HEU30EKHBIM IS
MHOTHX CTAHOBHUTCS pa3pblB C TPATUIIUEH KaK MHOTOOOpa3HBIM OIBITOM IPEIKOB,
OXBaTHIBAIOIINM OCHOBAHHS YEJIOBEUYECCKOW KU3HH. [[pUHIIUIUATIEHBIM B 3TOU CBSI3U

SABJISICTCA, HA HAI B3MIAA, BOIIPOC O IPUPOAC YCIOBEKA, BOSMOXKXHOCTAX U JOITYCTUMBIX
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npenaennax e€ u3MeHEeHUs. DKCIIEPUMEHTHI B 3TON 00JIaCTH MOTYT JI0 HEy3HABAEMOCTHU
M3MEHUTH OOIIECTBO, MTPUUEM HE 00513aTENBHO B JIYUIIIYIO CTOPOHY. Bosbiioe 3HaueHue
31€Ch MMEET, Ha Halll B3MIJISI[, OCO3HAHUE BEPOSTHBIX MOCJICICTBUIA Pa3BUTHS
Han0oJiee OMAcHbIX TEHJICHIIMH M TIOMCK BO3MOXKHOCTEM W30€XKaTh TaKuX
MOCJICICTBH.

B npocTpaHCcTBE XpUCTHAHCKOM OMKYMEHBI M3HAYAJIBHO CYIIECTBOBAJIO TaKOE
IMOHMMAHHUE YEJIOBEYECKOM TPHUPOJBI, KOTOPOE HEOTHhEMJIEMO OT Bepbl B TBopua.
bubnelickuii B3MIA Ha MPUPOAY YEIOBEKA 3aKIIOUACTCs B PACCMOTPEHUM €ro Kak
YEero-To MPOU3BOJAHOTO OT OOKeCTBEHHOW Boid. [Ipuuém dvenoBek oOpeTaeT HMHYIO
npupoay Hexenu bor. Mup COTBOpEH «HM3 HHUYETO», MOITOMY MEXKIAY HUM H
CozmareneM JICKHUT MPOIACTh, OOYCIOBJICHHAS OTIWYHMEM IPUPOJLI TBAPHOTO OT
NpUpoabl  HeTBapHOro. TakuMm oOpa3oM KpearuaHusM — (yHIaMeHTalbHas
XapaKTEPUCTHUKA BCEX PA3HOBUAHOCTEN MOHOTEN3MA.

dakT CyIecTBOBAaHUS CBOOOTHOM YETOBEYECKON BOJIH, JEJalolle BBIOOD
MEXK]ly I00pOM U 3JI0M JIeJlaeT HEU30€KHBIM CYIIECTBOBAHUE MOPAIbHOU JTUYHOCTH.
Kak crnencrBue, BHyTpH TaKOW JIMYHOCTH HUIET MOCTOsIHHAs Oopnba mobponmerenu ¢
rpexoM. TakoB MCTOPUUYECKHU CIIOKUBIIANCA MOAXOJ, OKa3aBIINK OTPOMHOE BIIMSIHUE
Ha €BPOIEUCKYIO KYJIBTYpY, 00pa3 MBIIUICHUS U 00pa3 >KM3HU MHOTUX IMOKOJICHUIM
JIFOIIEH.

[To3nHee MoAEpH OTBEPT TPAAUIMOHHYIO KPEAMOHUCTCKYIO aHTPOIIOJIOTHIO U
BBIpA0OTal  AHTPONOJIOTHIO TyMaHW3Ma, COITIaCHO KOTOPOM  YEIIOBEK  HE
paccMmarpuBaeTcs Kak TBopeHue bora u ero o6pa3. Ternepp 4eloBeK — 3TO CYIIECTBO
aBTOHOMHOE W paBHOE caMoMmy cebe. OTkazaBIIMCh OT OUONEHCKOTO MOHUMAHMS
YEJIOBEYECKON MPUPOJIBI, aHTPOIOJIOTUS MOAEPHA OTBEPracT PEIUTHO3HYI0 HIICHO O
TOM, YTO YEJIOBEKY OTKPBIT IMyTh OOpEeTeHHUsi 0ojiee BBHICOKOTO OHTOJIOTHYECKOTO
craryca. MozepH co31a€T COOCTBEHHYIO aHTPOIOJIOTHIO, B paMKaX KOTOPOU ueoBeK
TOXKJIECTBEHEH caMoMy ce0e U He SBJseTCs pesynabraroM TBopeHus. Emé Ilporarop
npeaIoKuI GopMylly «4eJIOBEK-Mepa Bcex Beleiiy. Dnoxa [IpocBemienus aenaet 3o

YTBCPKACHUC OCHOBOIIOJArarommymM ©W B 3HAYUTEIIbHOMN MCPC OIpCACIIAIOIMINM
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COCTOsIHME O0IIeCTBa MOZEpHa. B aHTpomonornn mMopepHa 4enoBEUECKHH pacCyioK
CTaHOBUTCA 0a30BbIM «OHTOJIOTHYECKUM apryMeHToM». C 3T CBA3aHO MPEICTABICHHE
0 OECKOHEYHOCTH I103HABATEJIbHBIX CIIOCOOHOCTEH UYEeJIOBEKAa W BO3HMKIIMHA B
NOCJIEACTBUH CUUEHTU3M. UenoBeK — [IEHTP MUPO3IaHHUsL, ITO KAPTUHA MUPA, KOTOPYIO
INPUHATO Ha3blBaTh TyMaHU3MOM. B  1mpemozepHe Boisg 4YeloOBEKa HMEET
TPaHCLIEHICHTHYIO OPUEHTALIMIO, HAIPABICHHYIO Ha MIPEOJ0IEHHUE Ce0sl MOCPEICTBOM
KYJIETYPHOW CUCTEMBI PEJIMTHO3HOU B CBOEU CyTH. B MozepHe ke 4enoBeK NpHu3BaH
«OBITH cO000I». IIpeMonepH cUMTAEeT LIEHTPOM YEJIOBEKa €ro Cepile, B KOTOPOM
OOUTAET YeIOBEUECKUH AyX C MOTEHUIMAIbHO IPUCYILIUMHU EMY CBEPXCIOCOOHOCTSAMHU.
B monepHe 0a30BbIM KaueCTBOM YEJIOBEKA CTAHOBHUTCS PACCYNOK, CBSI3bIBAEMBIN C
MO3I0M, a B CJIy4ae C IICUXOAHAJIN30M CEKCyaJIbHAsI SHEPIHSl.

B XX Beke (popMUpYIOTCSI TpU OCHOBHBIX HACOJOTMYECKHX HAIPABICHHUS
COBPEMEHHOCTH: JIMOepannu3M, KOMMYHHU3M U paru3M/HanmoHanu3M. Kaxnas u3 stux
UJEOJOTHI Mpenokuiia cOOCTBEHHBIN B3Il HA MOJEPH M BCE OHMU ONMPAIOTCS Ha
IIOHMMAHUE YeJIOBEKa Ipucymiee 3Tod mnapaagurMe. C Hamed TOYKU 3pEHHS,
anbepan3M HauOoJiee MOJIHO COOTBETCTBOBAN NapagurMe MozepHa. [1o atoii npuunne
KOHEI[ MOJIepHa 03HaMeHOoBaJsICcs obdenoi mubepanusma. JlnbepanbHas MoIUTUYECKAS
¢unocodus moctpoeHa Ha HEraTUBHOM IMIOHUMAaHUU CBOOOIBI, KaK «CBOOOBI 0T». OHa
MMeJIa CMBICI TOJIBKO TOI/IA, KOIJA € KTO-TO IPOTUBOCTOSII B KOHTEKCTE MTPEMOJIEPHA,
a 3arem MozepHa. IloGeauB Qamm3sM M KOMMYHHU3M JMOEpanu3M  JIUILIHJICS
MPOTUBHHUKOB. BocTop kecTBOBaBIINI JIMOEpaIN3M, HE HECYIITUHN B ce0e HUUEro KpoMe
OTPULIAHUS OYUCTHJI OJIMTUYECKYIO )KU3Hb OT BCAKOIO conepxkanusi. Korna orpunare
cTajo OOJbIlIe HEYEero OH CTajld OTpULaTh camoro ceds. Tak 3aBepHiviics MOJEPH U
HayaJIcs MOCTMOJIEPH.

YenoBek, Kak «Mepa BceX Belleil», HE MOXKET CTOATh Ha MecTe, 0o OH
MIPUBEPIKEHEI] «Iporpecca» U He MOXKET He oTpularh. Ho orpunare 6onee Hedero, u
OH HaYMHAeT OTPULATh caMoro ceds. 37ech, MO CJI0BaM M3BECTHOTO OTEYECTBEHHOTO
dbunocoda Anexcanapa JlyruHa, Bo3HHKaeT 0a30BbIM aHTPOIOJIOTHYECKui (heHOMEH

NOCTMOZIGpHA - MHAUBHIAYYM (HEIEIMMbIH, CaMOJOCTATOYHBINA) CTaHOBUTCS
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JTUBUYYMOM (JI€IMMbIM). B MOMEHT, Korjja aroMapHblii MHAUBUIYYM COCTOSJICS, OH
TyT JKe moTteprnen KpaxX. [uBuayymM mOCTMOJEpHAa HAYMHAET C HWHTY3HMa3MOM
JEKOHCTPYKIIMIO CaMOTO ce0sl HE TOJIbKO TICUXOJIOTMUECKHU (UTpoBasi UIEHTUYHOCTB),
HO ¥ ¢u3UYEeCKH (TeHHast mHxeHepus u T.I1.) [1, ¢. 157].

OTcrona JOTUYECKH CJeAyeT BO3HUKHOBEHHE TpaHCTyMaHU3Ma Kak WJIEH,
COITIaCHO KOTOpPOHM 3BOJIIOLMUS - 3TO MPOLECC, HAMPABICHHBIA Ha MPEOJOJICHUE
YEeJIOBEUECKOM MPUPOJBI U TEpPeXo] B KAYECTBEHHO HOBOE COCTOsiHHME. TepMHH
«TpaHCTyMaHU3M» BBEN B 00pOT aHmuiickuit ouonor Jxynuan Xakcnu, 6par Onmoca
Xakcay, aBTopa U3BECTHOIO POMAaHA-aHTUYTONUU «/IMBHBIA HOBBIM Mup». Jxynnan
XaKkcau TOHUMAJl TPAHCTYMAaHU3M Kak JIeJI0 OMOTreHETHKOB-CEJIEKIIMOHEPOB,
MPU3BAHHBIX YITy4YlIaTh «YEI0BEUYECKYIO0 Topoay» [2, c.174]. B Hae Bpems 3ta uaes
3a4acTylo NIPUHUMAET KpaiHe AKCTPaBaraHTHBIN BU/L. Papukanbnas
nocTMoziepHucTckas (pemunuctka Jlonna Xapssau, aBtop «Manudecra Kubdopray,
MpPEAJIaraeT CTEPETh IPAHULIBI MEXKIY MEXaHU3MAMHU JIFOIbBMHU U KMBOTHBIMH, CTEPEB
IIPU 3TOM TIOJIOBYIO HJIGHTHMYHOCTh. Tak, Mo €€ MHEHHUIO, CTAHOBUTCSA BO3MOXKHBIM
BO3HUKHOBEHHE MaKCHUMaJIbHO CBOOOMHBIX cymiecTB [5, ¢.2]. Kak ciencrBue, BHojHe
peaJbHOM CTAHOBUTCS TMEPCHNEKTHBA BO3HUKHOBEHHS pachl (PU3MYECKUX W
MICUXWYECKHUX MYTaHTOB, CYIIECTBYIOIIMX BHE UYeIOBeUeCKoM Mopayu. BaxHo, Ha Haill
B3IJIsI/I, OCO3HABATh TO, YTO MBI UBEM B mepuoi (pazoBOro mepexojia U BCTyMaeM B
HEBEJOMBIN NIEPUO UCTOPUH, KOTOPBIN MOJAET 370BEIINE 3HAKH.

CymiecTByIOT cepbE3HbIE OCHOBAHHUSA IMOJIaraTh, 4To (UIOCO(CKON OCHOBOM
TPAHCTyMaHHU3Ma SIBJISIFOTCS MJEUM THOCTUIIM3MA, 3apOJUBIIHECS €€ B IMO3AHEN
QHTUYHOCTH, B OJIOXY KOTOPYIO HEKOTOphIE HCCIENOBATEIM JaXe Ha3bIBAIOT
«aHTHYHBIM TOCTMOAEpHOMY» [6, ¢.12]. 'HOCTHIIN3M, Oyaydu paHHEXPUCTUAHCKOU
€pPEChI0 UMEET CXOJIHBbIE UePThl C SA3BIYECKUMM KyJbTamu JpeBHero Boctoka. Ero
OTJIMYUTENIBHO YEpPTOM, PpOJHAIICH 5TO YyYEHHE C COBPEMEHHBIM HAy4YHBIM
MHPOBO33PEHUEM, SIBIIIETCS HJIESI O CIIACUTENBHOM posi 3HaHus. IMEHHO 3HaHue, a He
BEpa U MOKAsHUE B rpexax, KOTOPbIM YUYUT OPTOAOKCATbHOE XPUCTHAHCTBO, SIBJISETCS

MyTEM K TPEOOPAKEHHIO YEeJIOBEKA, U3MEHEHHUIO €T0 OHTOJIOTMYECKOTO CTaTyca.
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B rHOCTHMIIM3ME cymiecTByeT 0a30BO€ MPEACTaBICHUE CYIIHOCTHOM
HEPABEHCTBE YJICHOB OOIIECTBA, KOTOPOE MPECTABISIETCS 3/I€Ch COCTOSIIIMM U3 TPEX
KaTeropuii Jrojieii. Briciiei kaTeropreii CYUMTaIOTCSl TaK Ha3bIBAEMBIE KITHEBMATHKNY,
32 HAMH CICAYIOT «IICUXUKW», a Jainee «Tuiukm». «[IHeBMatukm» (pneumaticoi),
COTJIACHO THOCTHYECKHM BEPOBAHUSAM OTO «IyXOBHBIC» JIFOAU, JTOCTHUTIIIHAC
COBEpILIEHCTBA U 00OpeTine rHo3uc. CTOsIIIME CTYIIEHbIO HUXKE «IICUXUKM» (psychikoi)
— JIFOITA, KOTOPBIE BCSIUECKU CTPEMSATCS K TTO3HAHUIO, HO €II1€ HE BBIIUIH IMOJTHOCTHIO 32
Ipeesibl 36MHON MaTpUIlbl U HE JIOCTHINIM MpocBeTieHus. llocnemuss kaTeropus
«rumukny» (hylikoi) — cymiecTBa, y KOTOpPBIX OTCYTCTBYET AYXOBHOE Hadaso. Vx pazym
CITUT, IPAKTHYECKU BCET/Ia OHU PA3NIEIISIOT CTEPEOTHUITHI MACcC | SIBJISIFOTCS BEIOMBIMH.

[THeBMaTHKH SBIISIFOTCS BBICHIEH «KAaCTOI» HE B CUJTY 3aCIyT, a TOJIBKO JIUIIb B
CUITY SIKOOBI IPUCYTCTBYIOMINX Y HAX BPOKAEHHBIX XapakTeprucTuk. OHU HE TOHKHBI
MIPUACPKUBATHCS KAKOTO-TMOO0 3TUYECKOTO KOJIEKCa M BOJIBHBI BECTH Ce0sT KaK XOTSIT.
OHu criacyTcst TOJIBKO TIOTOMY, YTO UX JYIIN CIYCTWJIKUCH B 3TOT MaT€pUaIbHBIM MU
W3 [IapCTBa CBETA, KyJa OHM B UTOTe¢ Hen30eKHO BepHyTcs. Ilo cytu peub maér o
CBOCOOpa3HOM  «MeTaU3WYEeCKOM  pacu3Me», 3apoJUBIIEMCS B  TIpoliecce
GbyHIaMEHTAIBHBIX COIMOKYJIBTYPHBI TOJBIKEK TO3JHEH aHTUYHOCTH. TBoOpel
MaTepHabHO MHpPa B THOCTUYECKOM MH(]E BBICTYMAE€T KaK HU3IIUN OOT-HEYTauHUK
(Monman6aod), TBOpeHuss  KOTOporo  HecoBepuieHHB. — Orcioma  ciemyer
MPUHITUTTHAIBHBIA BBIBOJI, COTJIACHO KOTOPOMY YEJIOBEK BIIPABE PaCHOPSIKATHCS
CBOUM (DPU3MYECKUM TEJIOM KaK yrOJHO BIUIOTh JI0 CaMOYyOUICTBA.

B cpennue Beka HOCUTENSIMH THOCTUIIM3MAa OBUIM KaTapbl W TaMIUIHEPHI.
['HOCTHYECKHX B3TJIS0B MPUIACPKUBAINUCH TIpeAcTaBuTenn Bo3poxkaenus. [lo3anee,
B onoxy l[IpocBemienrs, MapruHaidbHbIe HIEU THOCTHUIIM3MA COCIWHUIIACH B CpeEle
EBPOICHCKUX DJIMTAPHBIX KPYTOB C coIMai-mapBUHU3MOM. [lo mepe ocnabiieHus
BIIUSIHUSI XpPUCTHAHCTBA HA YMBI 3aIaHBIX JIIOJIeH, Pa3INYHbIC BEPCUN THOCTHUCCKOU
JOKTPHHBI, TOMYJSIPHBIE CPEId MAacCOHOB, BCE OoJiblliee BIMSHUE OKa3bIBAJIM Ha
YMOHACTPOEHUS EBPOIICHCKUX HWHTEJUICKTYaJIOB u IpeICTaBUTEIICH

MPUBUJIETUPOBAHHBIX CJIOEB OOIIECTBA.
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B snoxy noctmojiepHa THOCTUUECKUN B3I (PU3UUECKYIO IPUPOY YETIOBEKa
KaK Ha HEYTO HECOBEPILIEHHOE U HYKJIAIOIIEECS B YCOBEPIIICHCTBOBAHUY OIIPABIbIBACT
m00ble AKCTIEpUMEHTHI B 3ToM oOmactu [3, c¢.27]. UerBépras mnpoMbIIIICHHAS
PEBOJIIOIMST MPEAOCTABIAET JJIA 3TOr0 IIUPOKUE BO3MOXKHOCTH. (COBpEeMEHHBIE
THOCTUKA  OOO3HAQUMJIM  TPU  OCHOBHBIX  TEXHOJOTHYECKHX  HAIPABICHUS
M3MEHEHMSI/3aMEHbl  YEJIOBEKAa: BO-MEPBBIX, TIEHETUYECKU MOAUPUIMPOBAHHBIN
YEJIOBEK C 3apaHee 3aJaHHBIMU (PU3UYCCKUMH U TICUXHMYCCKUMHU XapaKTePUCTUKAMH,
BO-BTOPBIX YEJIOBEK-KUOOPT (3aMEHa OPraHOB HA UCKYCCTBEHHbIE, BILUTIOTH J0 CO3/IaHMUS
MCKYCCTBEHHOTO TeJila C MEPECaKEHHBIM B HETO HATypaJIbHBIM MO3IOM), B-TPETHUX
CO3/IaHME AaHAPOUJOB — YEJOBEKOMOJOOHBIX POOOTOB, KOTOphIE OyIyT ueloBeKa
3aMEHSTh.

Nnes renetndecku MOIUQPUIMPOBAHHOIO YeJOBEKa OblIa OTpa)keHa eé B
pomane-antuyTonuu Onpoca Xakciu, BnepBbie u3gaHHoM B 1932 romy. B pomane
aBTOp OMHUCBHIBAET TOCYAAPCTBO-KOPIIOPAIMIO, B KOTOPOM KaXIblil TpakIaHUH
SABJISIETCS «BUHTHUKOM», HWCKYCCTBEHHO BBIpAIlIEHHBIM C 3apaHee 3aJaHHbIMU
MCUXUYECKUMH ¥ (U3HMUECKUMHU XapaKTEPUCTUKAMU DPAJU BBIMOJIHEHUS CTPOTO
OTpEENEHHBIX MMPON3BOACTBEHHBIX (YHKIIMNA. B Hale BpeMsi Takoro pojga reHHbIC
MaHMIYJISIMAA CTAaHOBATCS peanbHOCThIO. [maBa BOC bun leirc wu nppyrue
yOeKIEHHBIE CTOPOHHUKH TMOA0OHOTO TEHETUYECKUX IKCIIEPUMEHTOB TOBOPST 00 MX
nosioxuTeabHoM 3¢ dexre. B yactHOCTH, peub UAET 0 O6oJee A (HEKTUBHOM JI€UEHUHN
pasnuYHBIX OoJyie3HeW Omarojapsi TEpPCOHANM3UPOBAHHON MEIUIIMHE, MEHee
MHBA3UBHON MEIMIIMHCKON JMAarHOCTUKE, YMEHBIICHWU KOJIMYECTBA T'€HETUYECKHUX
3a0oneBanuil. OJHAKO OHU YMaJT4MBAIOT O BO3MOXXHOCTH YIITyOJIeHHsI HEpaBHOIIPaBUs
B OOIECTBE M3-3a BBICOKOW CTOMMOCTH JICUCHHS] C WCIOJIb30BAaHUEM TEHHBIX
TexHosiorui. Henw3st Takxke ymyckarh U3 BHUMaHUS OMACHOCTH 3JIOYMOTPEOJICHUS
TeHETUYECKUMHU JTAHHBIMHU CO CTOPOHBI MMPABUTENIHCTB U YACTHBIX KOMITAHUH.

Coznmanme  4yenmoBeKa-KkMOOpra,  MOXKET  TOKa3aTbCsd  YeM-TO  BOBCE
(haHTaCTUYECKUM, OJHAKO B HACTOSIIIUA MOMEHT CTAaHOBUTCS BCE OOJIbIIIE TPU3HAKOB

TOTO, 4TO (paHTacTrKa XX BEeKa CKOPO CTAaHET pealbHOCTHIO. B Oikaiiiime HeCKOIbKO




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

JIET BeChMa BEPOSITHO CO3/[aHNE UMILIAHTHUPYEMOTO TesedoHa U 3TO TOJIbKO Havaso. B
HaCTOSIIIMA ~ MOMEHT  pa3palaThiBalOTCSI W NPOUZBOAITCA  pa3HOOOpas3HbIC
MPUCOEANHSIEMBIC K UEJTIOBEUECKOMY TEIy YCTPOMCTBA BHIMOTHSIONINE (PYHKITUN CBS3H,
ONpEAEICHUs] MECTOHAXOXKICHHUS, OTCIICKUBAHUS TToBeneHud [4, c.124]. OueBuaHBIM
IJTIOCOM TaKOTO POJia TEXHUYECKUX CPEACTB SBIACTCS TO, 4TO Onarojapst uM Oyaer
MEHBIIIE TTOTEPSAHHBIX JIETEH U JOMAITHUX KUBOTHBIX. HO B TOXE Bpemsi, OHU CO31at0T
YIPO3y YaCTHOM JKM3HU U YTPO3Y CHUKEHUS YPOBHS 0€30MaCHOCTH JIMYHBIX TAHHBIX.

B nocnennue rombl orpoMHbie cpenctBa Tparsatcss B EBpone m CIIA Ha
(hUHAHCUpPOBaHWE MCCIICIOBAHHMM dYeloBeueckoro mosra. HecMoTpst Ha To, 4TO 3TH
HCCIICIOBAaHUS UMEIOT MEIUIIMHCKUM XapakTep, UX pe3ylbTaTbl MOTYT UMETh OoJiee
ITUPOKOE TpUMEHEHHe. B dvacTHOCTH, co3maBaeMble Ha 0a3e pPe3yabTaTOB TaKUX
HCCIICIOBAHU HEUPOTEXHOJOTHH HCIOJIB3YIOTCA JiJIi MOHMTOPUHIAa MO3TOBOI
NEATEIbHOCTH U B3aUMOJIEUCTBUS MO3Ta ¢ MUpOM. CKOPO TaKHE TEXHOJIOTHUU MO3BOJIST
CO3/1aTh MOJHOCTHIO HMCKYCCTBEHHYIO MMILUIAHTUPYEMYI0 B MO3T namsAth. C OgHOMU
CTOPOHBI, MEIUIIMHCKUE BO3MOKHOCTHU 37I€Ch MHOTOOOCHIAIONIN, HO CYIIECTBYIOT U
OTNACHOCTH. [ TaBHBIMU U3 HUX Ha HAIIl B3IJISA]T SIBJITFOTCS IEPCIEKTUBA UYTCHHUS MBICIICH,
CHOB, JKCJIaHWM, HapyIIeHHEe TaKUM 00pa30M YacTHOW >KM3HU M CTHPAHHUE TPaHMII
MEK]Ty YEJIOBEKOM U MAIIIMHOM.

VYV 4enoBeUECKOTO HWHTEIJICKTA IOSBUJIACH AJIBTEPHATUBA — HCKYCCTBEHHBIN
HHTEIJIEKT. B OyayiiiemM MoXXeT ObITh CO37jaHa TEXHUYECKas cpefia, B koropoit MU Oynet
YCIICIITHO BBIMOJHATh MHOTHE U3 Te€X (PYHKIIHMH, KOTOPHIE B HACTOSIIEM BBHITOJIHSIOT
monu [7, ¢.177]. Ha cerogHsAmHui J€Hb CTAHOBUTCS PEAIBHOCTBHIO CO3JaHUE
aHJIPOUJIOB —  4YEJOBEKOOOpa3HBIX pPOOOTOB, CHAOKEHHBIX HMCKYCCTBEHHBIM
uHTeIIeKToM.  CHeKTp  BO3MOXKHOCTEH  HMCIOJB30BaHHS  TakuX  poOOTOB
MPEACTABIISACTCS BeChMa IITUPOKUM.

B uenoM BaxXHOM TEHIACHIIMENM COBPEMEHHOCTH SIBIIAETCS CTPEMUTEIBLHOE
pa3BUTHE POOOTOTEXHUKH. B HACTOSIIMIT MOMEHT B MHpE MpUCYTCTBYyIOT 1,1 MuH
MIPOMBIIIJIEHHBIX POOOTOB. B aBTOMOOMILHON MPOMBIIIJIEHHOCTH UMHU BBITTOJTHSACTCS

80% mpoun3BOACTBEHHBIX omnepaluii. C OJHOW CTOPOHBI, 3TO BEAET K IOBBIIICHHUIO
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3¢ PEKTUBHOCTH TPOU3BOJACTBA, & C JIPYrol — K Pe3KOMy OOOCTPEHHUIO MPOOIEMbI
3aHSTOCTA HACEJIEHUs M B HUTOTe K IUIOXO MPEACKa3yeMbIM COLMATbHBIM
nocjeAcTBUsAM. BHeapeHue poOOTOTEXHUKH I1O3BOJIIET 3HAYUTEIBHO ITOBBICHUTH
MPOU3BOAUTEIBLHOCTD TPYAa, HO CEPbE3HBIM MUHYCOM CTAHOBUTCSA 371€Ch COKPAILICHUE
pabounx mecT. B 3To#t cuTyaruu naxe aeuieBas paboyasi Ciiia CTpaH I0r0-BOCTOUHOM
A3uM CTaHOBUTCS BCE MeHEe BOCTPEOOBaHHOM.

Pe3romupyem ckazanHoe. UeTBEPTast NPOMBIIIUIEHHAS] PEBOJIIOLMS KAK MOIIHBIN
(dakTop OOINECTBEHHBIX WM3MCHEHHUH, JICUCTBYIONIMA B KOHTEKCTE ITOCTMOJCpHA,
CEepbE3HO  MEHSIET  AHTPOIOJOTHYECKUU  JIaHAmadT  COBPEMEHHOIO  MUpa.
XpuctruaHckasi TpaKTOBKa YEJIOBEUYECKOW MPHUPOJbI HA NPOTSHKEHUU BEKOB
JTIOMUHHPOBABIIIAs B €BPOIECHCKON YacTU CBETa MPUOIU3ZUTEIBHO YXKE IMOJTOpa BeKa
BBITECHAETCS PAIMOHAIBHO-MATEPUATTMCTUYECKON TPAKTOBKOM, OTYACTH CBSI3AHHOM C
JIPEBHUMH HJICSIMUA THOCTHUIIM3MA, JIOMYCKAIOUIMMH JEKOHCTPYKIIUIO YEJIOBEUECKOTO
tena. Takasg JEKOHCTPYKIMS HA CETOAHSIIHMN JIEHb BO3MOXXHA B TPEX OCHOBHBIX
HalMpaBJICHUSX: TEHETUYECKH MOJIU(PUIMPOBAHHBIA YEJIOBEK, YEIOBEK-KUOOPT,
YeJIoBeKOOOpa3HbIi  poOoT-anapouna.  Hecmorps  Ha  psa JAOCTHOKCHHUI
MPEUMYIIECTBEHHO  MEIUIIMHCKOTO  XapakTepa,  KOTOpble  MOTYT  JaTh
TPAHCTYMAHUCTHUYECKHUE TEXHOJOTUHU, CYIIECTBYIOT CEpPbE3HBIE OMACHOCTH CYTh
KOTOPBIX 3aKJIFOYAeTCS B TOM, YTO 3HAUMTENIbHAS YacTh YEIOBEYCCTBA MOXKET OBITh
BBITECHEHA U3 CBOEH «IKOJIOTMUYECKON HUIIINY «YJIYUYIIEHHBIMWY JIOJIbMU-KHOOpraMu
1 4EJIOBEKOOOpa3HbIMU poboTamMu. TakuM 00pa3oM, 3T TEXHOJOTHH MOTCHIIUATLHO

HECYT B ce0€ PK3UCTEHIIMATILHYIO YTPO3y YEIOBEUECTRY.

Cnucok aureparypsl
1. Hyrun A. [loctdunocodus. Tpu napaaurMel B uCTOpUK MbICIH. MockBa:
EBpazniickoe neuxenue, 2009. 744 c.
2. Propukos /I. Bpemena 3Bepsi. HoBbIii MUpPOBOM MOPSAIOK. ApXUTEKTypa
pacuenoBeuyeBanus. MockBa: Kamxnsiil mup, 2018. 288 c.

3. Tpancrymanusm: 1uudpoBoit neBuadaH W TOIEM-ITUBUIN3ALINS.
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OUSNYECKASA KYJIBTYPA U CIIOPT

CIEHAPUI CHOPTUBHOI'O PA3BJIEYUEHUS B IETCKOM
CAAY «<MOPCKOE ITPUKIIOYEHUE»

BEPIITHHCKAA A.A.
UHCMPYKMOP NO Gu3uuecKkoll Kyivmype,

MBJIOY «oemckuii cao «/lawenvkay,
Poccus, 2. Abaxan

KAPIIOBA T.H.

neoazoz 0ONOJHUMENLHO20 00PA308AHUS,

MBEJIOY «oemckuii cao «/awenvkay,
Poccus, 2. Abakan

Ieab: opraHn3oBaTh aKTUBHBIM OTIBIX JCTEH, CO3/aTh Y JETEU pPaTOCTHOE

Y4aCTBOBAaTh B 3CTa¢)eTaX U IIPpa3JHUYHBIX

HACTPOCHHUC, BbI3BATH IJKCJIAHUC

pPa3BIICUCHUSIX.
3agaun:

o CoBeplieHCTBOBATh CITIOCOOHOCTH AETEH, MOBBICUTh pabOTOCIIOCOOHOCTh

JETCKOTO OpraHu3Ma;
o CrocoOcTBOBaTh  MPOSIBICHUIO

CaMOCTOATCIIbHOCTH, CMCJIOCTH,

n00poXkKenaTeIbHOCTH.

° Pa3BuBaTh MBIILJICHHUE, JIOBKOCTh, PEYb;

L4 BocnuteiBaTh HAaCTOMYMBOCTH B AJOCTHKCHHUM PC3yJibTaTa, YMCHHUC

PagoBaThCS MPOCTHIM BEIIIAM.
O6opynoBanme: Tpon Llaps Henryna, 60mb1110% Ta3 ¢ Bogoi — 1 1T, 00IbIIoNn

Ta3 MycToi — 1 WT., KOp3UHKA — 2 MIT., HAAYBHOU KPYT WU XKUJIET — 2 IIT., KOHYC — 2
HIT., OOJIBIION CUHMI 00pyY — | WIT., MBUTbHBIE MY3BIPH.

Xoa pa3BiedeHust
Benymuii: PeGsta Mbl ¢ BaMu cOOpaliich CEroJiHsI OTMETUTh 3aMedaTeTbHbIN

Mpa3IHUK

Jenp Henryna!
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B nonBonHOM Hapctse,

B mopckom rocynapcrse,

2Kui mapbp MOpPCKOI Ha THE MOPCKOM.

be3 nena He ckyuann,

KopoHy 4UCTUT OH MEeCKOM, Ja Kopadyiu Kaval.

N xaxxapiil ro7 Ha THE MOPCKOM

YcTpauBan oH 6ai.

['ocTet MOPCKUX CO BCEX MIMPOT

Ha npa3anuk npuriamannt.

PeOsiTa a BBl X0Tenu ObI OMAcTh Ha Mpa3aHUK K HenTyHy?

Hetn: Jla!

Benymwuii: Torga cagutech Ha TOJA0YKH (CKAMEWKN) U MOILIBIBEM.

3By4YHUT My3bIKa, TOAHUMAETCS mupma (Mope) IlnaBaet kopabib, akyina, JIeTaloT
MBUIBHBIE TTy3bIPH.

Benymas: Kaxercsa Llapp-Hentyn k Ham cam noxanosan? JlaBaiite 1mo3oBem
ero? «llaps HenTyn — koposib Mmopeit. [Ipuxoau Tel Kk Ham ckopeit!» (aeTu 30ByT Tpu
pasa)

3BYYHT MEHS TUPATOB, U3 — 33 IUPMBI BBIXOJIAT JBa MUpata (IUPMY MOJ0XKHUTh
Ha 3eMJII0, C/IeJIaTh MOPCKOE JTHO)

[Tupater: Ox, KaKk J0JATO Mbl XOJIUJIM TI0 MOPSIM , HAKOHEI] — TO Mpuyanuiu! 31o
4T0 3a ctpana’? Yrto 3a ropon? (netu otBeuatot) Hy napaiite sxe BecenuTbes?

Benymas: A BbI KO Takue -T0 ?

[Tupatsl: Jla Hac Bce 3HAIOT, Aa AETKU?

Beaymasa: Ho mbl xknanu Ha Ham npa3gHuk HentyHa, riae e oH? MOXET BbI
BO3bMETE HAC Ha Balll KOPaOJib M Mbl BMECTE IMOILJILIBEM €0 UCKATh?

[Mupartsl: J[a 3anpocTo, a BBl 3HAETE, UTO Ha KOPAOJISIX MOTYT IJIaBaTh TOJBKO TE,
KTO YMEET BBIMOJIHATH KOMaH/IbI KanuTaHa Kopabisi? Bel cipaBuTeCh?

Hetu: Jla!

[Mupatel: Hy, naBaiite Bac mpoBepum!
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Urpa «IIpaBo pyns...» (OT OHON CTOPOHBI CO CKaMeHKaMu JI0 IPyToi)

JleBo pyinis! — Bce TOMKHBI TepedeKaTh BICBO

[IpaBo pynst! — Bce mepeberaroT BIpaBo

[TogusATh mapycs! — JOJKHBI TOAHATH PYKH BBEPX

Hpants nany0y! — UMHUTHPOBATH MBITh TOJIBI

[IymeuHoe siapo! — Bce mpucenaroT

Kamnuran Ha OopTy!- BCe BCTAIOT MO CTOWKH CMHUPHO, OTJAIOT YECTh.

[Mupatel: Monoausl! CpaBUIUCh, IPEJIaraéM BaM €I1I€ OJHO 3aJaHHUeE.

Urpa «KonbueOpoc» (MOXKHO WrpaTh Ha BOjAE, a MOXXHO Ha cyme. MWrpa
HAIIOMUHAET KOJIbLEOPOC, TOIBKO POJIb MAJIOUKH, Ha KOTOPYIO 3a0pachIBalOT KOJbIIA,
BBITIOJIHSIET PEOCHOK, MOTHABIINMA pyKU BBepX. KTO caMblii METKUI U HE YPOHUT KPyT
B BOJy WJIM HA 3€MJIIO, TOT MMOOEAUTEITb.

Benymas: Hy Oepute Hac B ruiaBaHue, Mbl MOJIOZLbI- CIIPABUIIUCH C 3ajaHUEM!

[Mupatel: CripaBUINCh, CIIPABUINCK... [l0I0XauTe HEMHOIO, MBI YCTalu, HAM
HaJI0 IEPEOXHYTh U MOJKPENUThCA (HAUMHAIOT KYIIATh U MyCOp OPOCAIOT B «<MOPE»).

Benymasa: Au-sii-ii, 4To ke Bbl Aenaete? Pa3Be MOXKHO MycOp B BOJOEMBI
Opocartpb?

[TupaTel: A moyemy Obl U HENB3S?

Benymas: /la noromy, 4TO Tam )KHUBET MHOTO KHBBIX CYIIECTB, & OT MycOpa OHU
noruoHyT. PebsiTa, naBaiiTe 0O4MCTUM Hallle MOpe OT Mycopa?

Urpa: «FOHBIE 3K0JIOTH» (COPTUPYEM MYyCOD)

Benymas: Kakue xe Bbl Monoaubl! [TocMOTpUTE, KAKUM YUCTBIM CTajO Hallle
mope! 1o - MoeMy Tam naxke pbIOKH IJ1aBaTh CTaIU?

[Mupatei: Pe16a? [lonum ckopee JTOBUTH phIOY, TaK €CTh 0X0Ta! (JIOBST PHIOY).
ITocMoTpuTe, KaxeTcss y 3TOM pbIOBI 4TO —TO B 3y0ax? (AocTaroT 3amucky). Yurai
ckope, a To s He ymero. U s He ymero (OTaaroT 3anucKy Beaymiei).

Benymas: (mupatam) Bwl peiOKy oTmycthTe B BOOY, a TO OHa 0€3 BOJBI
norudHeT. «3apaBcTByTE, 0OpHIe Moau! S — pycanouka, riaBaia B MOpE U Tonajia

B ceTH 37101 BeabMbl. He Mmory BeiOpaThcs. [lomorure MHue, noxanyiicrta. Haittu Mens
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MO>KHO [0 PACCHIIAHHOMY OKEpeiblo, KOTOpOoe OBbLIO COOpaHO W3 JIParol€HHbIX
KaMHEU U PaKyILICK»

Benymas: Hy uro xk, pe0sta HaM HYKHO CIICIIMTh Ha MOMOIIb K pycajouke!
CornacHsl?

[Mupatel: Jla 1ma, W MBI COIVIACHBI, BO3BMHTE HAac TOXE, MBI JHOOUM
NpUKITIOYeHUs!

Benymas: ToapKo AparoleHHOCTH HE 33/1€BaTh HHAYE MBI ITyTh HE HAUJEM, OHU
JOPOTy YKa3bIBAIOT!

Jletn uayT Mo «cnenam» U NPUXONAT K TPOHY (TPOH IOBEPHYT CIMHKOM K
TIETSIM)

Benymas: Pe6sita, kakue Mbl MOJIOZILBI, TaK ObICTPO Halwiu Pycanouky!

PasBopauuBaercs TpoH, Ha HEM CUAMT Hapb — HenTyH u rpycTut!

Henrtyn: O rope MHe Tope, He coeper s Pycanouky, r/ie ke MHE UCKaTh CBOIO
I0Yb?

OT10 BBl — nupathl ee noxutwiu? (Jloctaer BOAHBIA MUCTOJET U CTPENISET B
NUPATOB, MUPATHI yOEraroT, MPAYYTCs 3a ACTeH U BEAYIIYIO)

[Tupatsl: Jla He mbl 310! Criacute, moMorure!

Benymasa: Hentyn, ycnokorics, 310 He oHu! MBI Halim MociaHue OT TBOEHU
nouepu. OHa B CETH BEIbMBI 3aIlyTallaCh U MPOCUT O NOMOIIU. XBAaTUT rope —
ropeBath, MOIAEM C HAaMH €€ U3 OeJlbl BhIpydaTh!

Henryn: Konewno, criemum, Kakue e Bbl MOJIOAIBI, pedsta! be3 mouepu u
HAaCTPOEHHUsI HET - IPA3JHUK CIIPABIATh, UTPATh, Aa IUIACATH!

JleTr mpoaoIKarOT UCKATh TOPOTY IO NOTEPSIHHBIM JAPArOLEHHOCTSM.

Benymas: [Tocmotpure, kaxkercss Mbl HalWIM Pycanouky.

Pycanouka: (B ceTsix) 3ApaBCTBYHTE MOM CIIACUTENH, CIacuOO BaM, 4TO HE
octaBwiIM MeHs B Oenie. (HenTyH nbITaeTcst CHATH CETH, HO HE BBIXOJIUT)

Pycanouka: CeTu BeAbMbl — 3aKOJIIOBAHHBIE, OHU CHJTy CBOIO OCJIa0ST JIHILb
TOTJla, KOTJa 3arajiku ¢ 00j0Ta AeTu oTrafgarot! (B BoAe 3arajgku, AETH MOAXOAST MO

OJIHOMY U BblIaBiuBaroT. Untaer HenTyH — BMecTe pa3rajbpIBaroT)
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HenrtyH: (cHumaer cetn) Bor u monyumnocs! Al ga mosomnsl, pedstal A
MOYEMY ThI IOUEHBKA - pycaJIOUKa elle ITPYCTHILb, MbI 3k€ T€0s1 0cBOOOAMIIN?

Pycanouka: J[a s mo pgopore paccelmaia BCE CBOM KaMHH M PaKyLIKH
JparorieHHbIe, a 0€3 HUX MOU BOJIIICOHBIE CHIIBI HE IEUCTBYIOT!

Hentyn: He mepexuBaii, pedsita TeOe HOBBIC APArOIEHHOCTH U3 MOPS 100y 1yT!

Urpa «JlocTtanb co aHa ..» (IETH OCTAIOT JAPArolleHHOCTU U CKJIAJbIBAIOT B
CyHAY4OK Jiyisi Pycankn)

Pycanouka: Bor Temepsr s B mopsike, crmacubo Bam Oosbioe! [laBaiiTe
CTaHIlyeM BCE€ BMECTE MO JItOOMMBIii TaHel!

Tanen « A ppIObI B MOpE IJIaBAOT BOT TaK...»

Benymas: Criacu6o BaM BCeM 3a HHTEPECHOE PUKIIIOUEHUE, HO HaM C JI€TKaMU
HY>KHO BO3BpAILATHCA B Ca/I.

Pycanouka: [logoxaure, mogoXauTe, MOXKHO MHE Bac mo0aaroiaputh? (CTaBUT
CYHJIY4OK C JIparolleHHOCTSMH, HAKPBIBAET UX IIJIATKOM, OpbI3raeT BOJUIICH, TOBOPUT
BoNIIeOHbIe cioBa) Bor Bam oT MeHs mnogapouek! (KamelKkd NpeBpaTHIIUCh B
Mapmeran)

Benymias: PeGsra, Bam nonpaBuiochk npukitodeHue? Ckaxem BceM crnacuoo,

10 cBUaHus!

Cnucok aureparypsl
1. BaBunosa, E.H. Pa3BuBaiiTe y JOIIKOJBHUKOB JIOBKOCTh, CHITY,
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IIpocsewmenne, 1981. - 96 c.
2. Hoponnna, M.A. PoJib OJBUXHBIX UTP B Pa3BUTHU JAETEH JOUIKOJIBHOTO
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3. OnekTpoHHbI pecypce - [loaBukHbie UTpbl s J0mKOJIbHUKOB. URL.
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MEJULMHCKUE HAYKH

O KAYUECTBE U CTWIE PYKOBOJUTEJISI MEIUITUHCKON
OPT'AHMU3ALINU

JAAHIIUTEP JI.T.

3a8. Kagedpoil opeanuzayuu 30pa8ooXpaHeHus

U 0buecmeeHHo20 300p08bsl, 0-p Meo. HAYK, npogheccop,

Hoeoky3zneykuii 2ocyoapcmeennwiti UHCMUmym yco8epuleHCme08anus 8padeli —
Gunuan @PI'bOY /110 PMAHIIO Mun3zopasa Poccuu,

2. Hoeoxysneyx

AH/TPUEBCKHH B.1I1.

odoyenm Kageopwl opeanuzayuu 30pasooxpaHetus u 0ouecmeeHHo20 300p08b,
KaHO. MeO. HAYK. CM. H. COMPYOHUK,

Hoeoky3neykuii 2ocyoapcmeennviti UHCIMumym yco8epuLeHCME08anus 8padeli —
Gunuan OI'EOY /{110 PMAHIIO Mun3zopasa Poccuu,

2. Hosokysneyxk

YACOBHHKOB K.B.

doyenm Kageodpwvl opeanuzayuu 30pasooxXpaHeHus

U 006WecmeeHH020 300P08bsl, KAHO. MeO. HAYK,

Hoesoxysneykuii 20cyoapcmeentblil UHCIMUmMym yCo8epuleHCme08aHus 8payell —
Gunuan @®I'EOY J[I110 PMAHIIO Mun3zopasa Poccuu,

2. Hosokysneyxk

B crartbe 3arparuBaercs axTyadbHas TeMa OTpaciu 3/paBOOXpPAaHEHUs, CBS3aHHAs C
BOMpOCaMU  pa3pabOTKM W BHEJPEHHUs  MEPeJOBbIX  OPraHU3allMOHHBIX  TEXHOJOTHH,
CHOCOOCTBYIOUIMX MOBBIEHUIO A(P(EKTUBHOCTH (QYHKIIMOHUPOBAHUS CUCTEMBI Ha OCHOBE
palMOHAaIN3aUH HCIIOIb30BaHMsI UMEIOINXCS B OTPACIN PECYPCOB, B YACTHOCTH KaJPOBBIX.

KiaroueBble ciioBa: PYKOBOOHUTCIIb, MECAULIUHCKAsA OpraHu3alus, Ka4CCTBO PYKOBOAUTCIIA,
CTWJIM YIIPABJICHUA KOJUICKTHBOM.

PykoBomutenb — 3TO AOKHOCTHOE JMIO B KOMIIAHWHM, OTBETCTBEHHBIN 3a
YIIPABJIEHUE W IPUHATUECTPATETUUECKUX PEIICHUN.

He cnenyer myratb pykoBOAMTENS ¢ OCHOBareneMm. MHorma pyKOBOAMTEIEM
JIEHCTBUTEIHLHO SBISIETCS COOCTBEHHUK MPEINPUSATHS, HO JJOBOJBLHO PACIPOCTPAHEHO
HAa IPAKTUKE, KOrJa PyYKOBOAWTEISI HA3HAYAIOT HA JOJLKHOCTh AUPEKTOpa WIIHA TOIN-

MeHemkepa. OCcoOOEHHO TakWe CUTyalldd UMEIOT MECTO OBITh B TOCYAapCTBEHHBIX
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YUPEXKIEHUSAX UM KPYIHBIX KOPIOPALUAX C OOJBIIMM KOJMYECTBOM aKIMOHEPOB U
HaIMYueM QUINaIbHON CETH.

PykoBouTENb-COOCTBEHHUK JIEHCTBYET CaMOCTOSITENbHO, HO BCE PUCKU HU
OTBETCTBEHHOCTb 3a CBOM PELICHUS HECET TOXE CaMOCTOATENbHO. HaHsTeIN
PYKOBOJHTENb SIBISETCS JIMLOM MOJOTYETHBIM H TOXKE, B CBOK OYEpelb,
[OJYMHEHHBIM, €r0 MOTYT YBOJUTb, IOHWU3UTh B JIOJDKHOCTH HWIIM II€PEBECTU
PYKOBOJIHUTbH IPYTUM MPEANPUITHEM, HO €TI0 BCETAA «IOACTPAXYIOT).

PyKkoBOIUTENIO-OCHOBATENI0 HE CTOUT 3a00TUTBCS O CBOEM aBTOPUTETE B
KOJUIEKTHBE, BEJlb OH Y HEr0 MMEETCs, KaK HEeYTO caMo coboil pasymeromieecs. B To
BpeMs KaK Y PyKOBOJMTEIS HA3HAYEHHOTO «U3BHE», HECKOIBKO OTIIMYHOE MOJI0KEHUS
— 3TO HaJI0 J10Ka3aTh, YTO OH MOKET OBITh HE MMPOCTO HAYAIBHUKOM, HO U JIUJIEPOM.

Heab. Iloka3aTe OCHOBHBIE KAayeCcTBA PYKOBOJIWTENA  MEOULMHCKON
OpraHu3aliH, IPUBOISIINE K pa3HOOOPA3UIO CTUJIEH PYKOBOJCTBA.

KauectBa

Yem TOJDKEH OTJIMYATHCS Bpad y4yacTKa OT TJIaBHOro Bpada? Ecnu s Bpaua
NEPBUYHOTO 3B€HA JOCTATOYHO JIBYX XapaKTEPUCTHUK: €ro MpOoPECCHOHATBHOIO OIbITA
U JIMYHOCTHBIX JaHHBIX, TO JJI1 PYKOBOAUTENS TpeOyeTcs elle AOMOJHUTENBHO Pl
KAauecCTB.

[TorrpoOyeM MOAOMTH ¢ MPAKTHUYECKON CTOPOHBI BCEX MOMHATHIX BOIPOCOB H
MONbITaeMCs AaTh OTBET HA BONPOC: KaK ONPEAENUTh KayecTBa pykoBoautens. [l
3TOr0 HAYHEM C CaMOT0 MPOCTOTr0, MONPOOyeM ONpeAETUTh ce0sl, KaK JTUUHOCTD.

[TonoxxeHue 0O0r0 4YeIOBEKa OINPEAENAETCS YEThIPbMS COCTABIISIOIIMMU:
MOJIOKEHUEM MOJTUTHYECKUM, OOILIECTBEHHBIM, SKOHOMUYECKHUM M OPTraHU3aLIMOHHBIM.
OTH COCTaBJSIOIIME OKa3bIBAIOT B3aWMHOE BJIMSHUE JAPYT Ha JApyra U B UTOre
(bOpMUPYIOT y KaXA0W JTUYHOCTH MTOHSATHUSI aBTOPUTETA U MPECTHKA.

ABTOPUTET U TPECTHK — MHOTO3HAYHbIE TEPMHHBI, MMO3TOMY JAAJUM CBOE
OINPENEIICHUE KAXKIOMY.

[lox aBTOpHTETOM OyAEeM MOHMMATh MEPY TOr0, HACKOJBKO OKpYyKarolue

CUHUTAKOTCA C €0 MHCHHUCM, COBCTaAMU, IIPUKAa3aMi U T.[. HpCCTI/I)K — 3TO MCpa TOro,
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HACKOJIBKO OKPY>KalOIUe MPU3HAIOT MPEBOCXOACTBO, CIIOCOOHOCTHU, 3HAHUS U IPYTHE
KaueCcTBa JTUYHOCTH.

Ham npexnauit ombiT [1], [2] mokaszan, yrto B Macmrtadbe HoBoky3Helka
(kpynHbIi  mpombilIeHHBIM  TOpon Kys3bacca) ananM3 KaapoBOTO — cocTaBa
PYKOBOJISIIIETO 3B€HA CUCTEMBI 3[paBOOXPAHEHUS], IO BHICOKOMY M HU3KOMY YPOBHIO
Pa3BUTHS aBTOPUTETA U MIPECTIKA, ANl CIASAYIOIINUE PE3YIbTaThl.

Bricokne ypoBHU aBTOpHTETa H IpecTika HaOmomamuce y 11%
o0cneJ0BaHHBIX JIMII.

BricOKkuil ypOBEHb aBTOPUTETA U HU3KHI YPOBEHB IpecTrka nmenu 34% cpenu
BCET0 PYKOBOJSIIETO COCTABA.

Hu3skuii ypoBeHb aBTOPUTETA, HO BEICOKUHM MIPECTHK HaOmogancs y 45%.

Huskue ypoBHU, Kak aBTOPUTETA, TaK U npecTrka o0butn y 10% o0cne1oBaHHBIX
T,

B o6mee wuucio HaOmogeHuit Bxoauno mnopsaka 40 mun w3 yucia
PYKOBOAUTENEH JIeUeOHO-TIPOPUIAKTUYECKHUX YUPEXKICHUN ropoaa.

Jlmunocte A, oOnajaromias BBICOKMM YPOBHEM aBTOPHUTETa M TMPECTHIKA
SBJISIETCA MOJHOCTBIO COOTBETCTBYIOUIEH CBOEMY IMOJIOKEHHIO U, €CJIM 3Ta JINYHOCTh
TOOBETCS TEX K€ PE3YAbTATOB CPEAU IPYTUX OKPYKAIOIIUX JIUI], TO OHA UMEET MOJTHOE
MIPaBO Ha MOJIOKUTETHHYIO Kapbhepy B OOIIIECTBEHHOM KU3HU U TPYI0BOM KOJIJIEKTHBE.

Jlnunocte b, oOnagaroiasi BHICOKMM aBTOPUTETOM M HU3KHUM MPECTHKEM
ABJISIETCA TEM THUIIOM, KOTOPBIM «IIPaBUT» CBEPCTHHKAMH W COCIyXuBLamu. B
OTHOILIEHUM C JPYTUMH IpakJAaHaMU 3Ta JIMYHOCTh YacCTO MCIIOJIb3YET CKPBITHIN WIH
ABHBIM HaXUM, CTPEMSIChb TaKuM OOpa3oM KOMIEHCHPOBAaTh HEIOCTaTOK CBOEH
KBaJIU(DHUKAIIAH.

Jlnynocte B, oOmamaroniass HU3KUM aBTOPUTETOM U BBICOKUM MPECTHXKEM
SIBJISIETCS TUTIOM «MSITKOTO» 4YeJIoBeKa. DTa JMYHOCTh HE JIIOOUT KOHTPOJIUPOBATH HU
ce0s1, HM OKPYKAIOIINX, YKIOHIETCS OT MPUHSATHUS PEIICHU, CKIIOHHA OTPAaBIbIBAThH
npomaxu B padote. J[Jis Takoit TUYHOCTH 00Jiee MOAXOASIIEH SBISETCS KOJUIEKTUBHAS

dbopma paboTHI.
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JImunocte I, oOnagatomiasi Kak HHM3KUM aBTOPUTETOM, TaK M HU3KUM
MPECTHKEM, HaXOIUTCS HE Ha cBoeM Mecte. OKpyXkarolye Ha Hee He O0palaroT
BHUMaHMsI. CBOUM BMEIIATEIBCTBOM B pabOTy MOJpa3iejeHus 3Ta JUYHOCTh TOJIBKO
memaeT. Ecnu rae-nmubo B ApyroM MecTte OHa HE J00bETCsl MOJIOKUTEIbHBIX
pe3yNbTaTOB, TO CTAHET OKOHYATENBbHO SICHO, YTO 3TOT YEJOBEK HE TOIUTCS IS
pyKoBOSIIEH PaOOTHI.

BbITH XOpoIIuM pyKOBOIUTENIEM HEMPOCTO. YeT0BEK, UMEIOIINI PYKOBOISIILYIO
JOJIKHOCTh, 00s13aH coueTaTh B ceOe pas3iiMyHble KayecTBa MPOQPECCHOHAIBHOTO U
JIMYHOCTHOIO IUIaHA.

[11Th Ka4eCTB HICATHHOTO PYKOBOAUTES

KauecTBa maeasbHOTO PYKOBOAMUTENS OyAyT OTIMYATHCS B 3aBUCUMOCTU OT
TOTO, 0 KAKOM PYKOBOJSAIIEM 3BEHE UIET peub. K mpumepy, pyKOBOIUTEIb HU3IIETO
3BeHa JOJHKEH OBITh XOPOIIMM OpPTaHW3aTOPOM, a PYKOBOJUTENb BBICIIETO 3BEHA
00si3aH OBITH cTpaTeromM. B oOmieM MOXXHO BBIJENIUTh TAKHE OCHOBHBIE KauecTBa
OTIMYHOTO PYKOBOIUTEIIS.

PykoBouTENb TOJBKO TOTJAa CMOKET IMOJTHOLEHHO YIIPaBIsITh KOMaHI0M, KOria
OyZneT  yBakKaeMbIM  UYEJIOBEKOM. HecobOmonenne  MOpaibHBIX ~ HOPM,
HEYECTHOCTH, HECIIPABEIJIMBOCTh, arpPECCUBHOCTh OyIyT TMOMEXOM K TOMY, UYTOOBI
4JIeHbl pab04ero KOJUIEKTHBA C YBaKEHHEM OTHOCHIJIMCH K CBOEMY HAaYalIbHUKY.

WuTepec n BHUMaHUE K JTr0asM. VHOTIa JIt01M TOTOBBI TIEPEKUTH TPYAHbIE TS
NPEANPUATUAS JTHU, HE YBOJIBHSSCH, TOJBKO MOTOMY, YTO TaM K HHUM XOPOIIO
OTHOCSITCSL.

[lcuxonormueckoe wu  (u3mueckoe 370poBbe. llocTosTHHBIE CTpECCH U
3arpy>KeHHOCTh TPEOYIOT XOpoIiel (PU3ndecKoi U MCuXu4ecKon (HOpPMBI.

Bepa B ce0s1, BRICOKas CaMOOIICHKA.

OnTtumu3m. HauanbHUK TOKEH BEPUTH B yCIIEX Jiea, KOTOPBIM OH PYKOBOJIMT,
Y BCEJISITh ATy BEPY B CEpLIAa MOAYNHEHHBIX [3].

KauecTBa pykoBOIUTENS, BEAYIIUE K YCIIEXY

OcHOBHBIC KauecTBa PYKOBOJUTCIIA IMTOAPA3ACIIAIOTCA HAa TPU I'PYIIIbI:
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ITpodeccuonanbuple  kayecTBa. B 3Ty rpymnmy  BXOIAT — KadecTsa,
XapaKTEPU3YIOIINE YEIOBEKa, KAK IPAMOTHOTO CIELHAINCTA. DTU KaYECTBA SBJISIOTCA
OCHOBO1, KOTOpasi MO3BOJISIET YEJIOBEKY BBIIOJIHATh PYKOBOJALIYIO JAESTENIBHOCTh. B
ATy TPYMILy BXOJAT:

. oOpa3oBaHUe, OIBIT padOTHI, KOMIIETCHTHOCTb, 3HAHWE CBOCH U CMEXKHBIX
cdep nesTeNbHOCTH;

. COITYTCTBYIOLIME HABBIKW: 3HAHNE NHOCTPAHHBIX SI3bIKOB, YMEHHE BOJIUTH
MalllMHY, BJIaJIcHHE HaBbIKaMU pabOThI HA KOMITBIOTEpE.

Utak, B 3Ty TpyMIly BXOJAT YMEHHUS U HABBIKH, KOTOPbIE OOBIYHO YKa3bIBAIOTCS
B pE3IOME.

JInuHbIe KayecTBa PyKOBOAUTENA. B 3Ty rpyniy BXOJAT KayecTBa, KOTOPBIMU
JOJKEH 00Ja1aTh KaXAblid pa0OTHUK: 3TO YECTHOCTh U OTBETCTBEHHOCTb.

Kpome sToro, croga sxe BXOJAT U TaKUe JINYHbIE KAYECTBA, KOTOPHIE UMEIOT HE
BCE€, HO KOTOPHIMH 00s13aH 00J1a1aTh PYKOBOAUTENb: 3TO ONTUMUCTUYHBIN B3IJIA] HA
KU3Hb U YBEPEHHOCTb B Ce0e€.

JHenoele kauectBa pykoBoautens. Croma BXOAST HABBIKM IO OPraHHU3alUU
TPYJIOBOTO IIPOLIECCA, CAMOOPraHU3ALMY U YIIPABICHYECKUE KaUeCTBA PYKOBOJUTEIISL.

CTiiin pyKkoBoacTsa

Knaccudukanus crunent ynpasienus [4], [5].

VYropaBieHUeCKUH CTUJIb OMNpEeAeNseT OCOOEHHOCTH aJMUHUCTPATOPCKHUX MU
JUAEPCKUX Ka4eCTB PyKOBOIAUTEIIS.

ABTOpUTAPHBIN (MU AUPEKTUBHBIN CTUIIB).

[IpeanoynTaroT T€ aAMUHUCTPATOPHI, KOTOPBIE CUUTAIOT, YTO €IUHOHAYAINE U
KECTKOE €IMHOJINYHOE MPUHATUE BCEX PEIICHUN — 3TO JYUIIUNA coco0 yrpaBieHUs
koMmanuen. («Hukomy Henb3si 1oBepATh KpoMme cedsi», «Moe MHeHHE — IMHCTBEHHO
BEPHOEY - UX MPUHIHUIIBI).

ABTOpPUTapHOMY CTHJIIO YIIPABIEHUS XapaKT€PEH IKECTKHM MOCTOSHHBIN
KOHTPOJIb BCEro MPOUCXOJSIIET0 Ha MNPEANPUSTHU, PETYISPHOE TNPUMEHEHUE

HaKa3aHWW, WIA WX yIpo3, HE BOCIPUATHEC WHTEPECOB  PAOOTHUKOB.
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Takue pykoBoauTeNM 00€CIeUnBalOT BIIOJIHE IPUEMIIEMbIE Pe3yJIbTaThl pad0ThI, HO, B
TO K€ BpeMsI HEJIOCTaTKOB y TAaKOT'0 yIpaBJieHIla OO0JIbIIe, YeM TOCTOUHCTB:

- BBICOKasi BEPOSITHOCTb, YTO OH MPUMET OLIMOOYHOE pEIICHHE, BEelIb TaKOM
PYKOBOJUTEIb HA C KEM HE COBETYETCS;

- 3-3a MOJIaBJICHUS] HUHUIIMATUBBI TOJAYUHEHHBIM, HOBOBBEJICHUS U MHHOBAIIUU
BHEJIPAIOTCSA MEJICHHO,

- 3aCTOM, MMaCCUBHOCTh, HEYOBJICTBOPEHHOCTh MMOAYMHECHHBIX CBOEH pabOTOM.
OTOT CTUJIb YIIPaBJICHUS ONpaBaH JUIIb B KpUTHUECKUX CUTYAIUSIX U LieJiecoo0pa3eH
TOJBKO Ha HEMPOJOJKUTEIIbHBIN MIEPUOS.

ABpPAJIbHBIN CTUIIb.

Takoil pyKOBOAUTEN NPEANOYNUTAET YIPABIATH KOMIIAHUEHN, HE 3 TyMbIBAsCh O
nocieAcTBUusiX. OH yMeeT NpUHUMATh pelieHus OBICTPO, JaXKEe B CTPECCOBBIX
CUTYyaIUsX, HO 3a4aCTyIO0 OHU CTIOHTAHHBI U HE B3BEIICHBI.

J1enoBOM CTHUJIb.

[IpennountaeT paboOTaTh MO PACCUATAHHBIM M ONTHUMAJBHBIM CXEMaM.
IIpOrH03upOBaHHOCTH PEIICHUM, )KEJTAHUE HAUTH «30JIOTYIO CEPENHY» - TAKOW CTUJIb
MOT OBl CUMTATHCS MPHUEMIIEMBIM, €CIM Obl HE TOTPEOHOCTH PErYJSIPHO JEp’KaTh
MOAYMHEHHBIX «B TOHYCE».

JlemokpaTuieckuii (MM KOJUIETUATBHBIN) CTUITD.

Bcerna rotoB BhICTyIIATh BCE CYIIECTBYIOIINE TOUKU 3pEHUS, OOCYIUTH CBOE
pEeLIeHrE 10 €ro OKOHYATEIbHOIO MPUHSITHS.

Takoil pyKOBOAUTENh MPOSBISIET BHUMAaHHE K HMHTEpeEcaM COTPYAHUKOB,
YYUTBHIBAET UX MOTPEOHOCTH U OCOOEHHOCTH.

JIeMOKpaTH4eCKuil CTHIIb YIPABJICHUS MO3BOJISIET NPUHUMATh MPABUILHBIE
B3BCIIICHHBIC pelieHusl, JTOCTUTATh BBICOKHX MIPOU3BOJICTBEHHBIX
pe3yJbTaToOB, OJArONPUITHOTO KiIUMaTta B KoJuleKTHBe. OJHAKO JEeMOKpPAaTHUYECKUMN
CTWJIb 00Jiee YMECTEH JUIsl PYKOBOJMUTENIEH CPETHEro 3BeHa, JUIsl TOrO YTOOBI OBITH
UJICaJIbHBIM «TJIACOM HApOIa».

JInGepanbHbIi (UK TOMYCTUTETBCKUAN, UIH HEUTPATTLHBIN ).
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Takoll cTuUIb PYKOBOJCTBA MOAXOAUT TOJBKO JUISl CINIOYEHHOTO KOJUIEKTHBA
€IMHOMBIITUICHHUKOB, T/I€ KaXKIbI YYaCTHUK KOJUICKTHBA TOHMMAEeT CBOIO IIEIb,
CBOIO JIMYHYIO OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTD.

Ha npakTtuke peako BCTpeyaroTcs pyKOBOAUTENHU, MPEANIOUNTAIONINE padoTaTh
TOJIBKO TI0O OJHOMY «CIICHapHio». Yarmie BCEro HCIOJB3YIOTCS SJEMEHTHI Pa3HBIX
CTHJIEH.

Ycnex mo00ro mpeanpusaTHs B HEMAJIOH CTETICHH 3aBUCUT OT TOTO, KTO CTOUT
BO riase Hero. Kpamn@uimpoBaHHbIA PYKOBOUTENH IIOMOXKET MPOJABUHYTH KAUECTBO
1 3¢ (HEKTUBHOCTH OPraHU3alMU TPYJa CBOMX MOAYUHEHHBIX.

3akir0ueHue

Takum o00pa3oM, YCTAaHOBJEHO, YTO KAa4eCTBO MEIUIIMHCKOW TOMOIIA
OTIpENIEISIETCS HE TOJIBKO aJeKBAaTHOCTHIO OPTAaHM3AIMOHHBIX (OPM, COCTOSHHUEM
MaTepUATbHO-TEXHUYECKOW  0a3pl, HO W HAIWYUEM KBaJTU(DUIIMPOBAHHBIX
CHEIUATNCTOB-OPTaHU3aTOPOB 3/paBooxpaHeHusl. [oCTOSHHBIA aHamu3 cocTaBa U
CTPYKTYPBhl MEIUIIMHCKUX KaJApOB, TCHACHIMA B W3MEHEHWHW WX YHCJICHHOCTH,
COOTHOIICHHS] MEXIYy OTIETbHBIMH MX KaTErOpUSIMU  SBIISIOTCS OCHOBHOM
nHpopMarmoHHON 0a30¥ 1JId ompeieicHUus MOTPEOHOCTH OOIIECTBA U CHCTEMBI
3IPaBOOXPAHEHUS B METUITMHCKHUX KaJapax.

[ToaBo1s UTOT, MBI BRIHYKJIEHBI TPU3HATh, YTO MEIUIIMHCKUE KaJAPbl, 0COOCHHO
PYKOBOJHUTENN YUYPESKICHUW W CIIY)KO, SBISIOTCS TJaBHOHW, HamOoyiee IEHHOW W
3HAUYMMOM YacCThIO PECYpCOB 3jpaBooxpaHeHus. DddexTuBHOE PYHKIITMOHHUPOBAHUE
KaK BCEH CHCTEMbI 3[I[paBOOXPAHEHUS B II€JIOM, TaK U OTIEIBHBIX €€ CTPYKTYpPHBIX
Mo/Ipa3iesiecHuii 00ECIIeUnBAOTC UMEHHO KaJIPOBBIMH peCcypcaMu. ITO ONPEACIsIeT
KaJIPOBYIO TIOJIMTUKY KAaK OJIMH U3 MPUOPUTETOB B PA3BUTHH 3PaBOOXPAHCHHUS.

Hano ckazaTh, 94TO pyKOBOIUTEIH 3IPaBOOXPAHEHHUS OTHOCATCS K KaTETOPHH
Bpayeil — mpouiiakTukaMm B OOJbILIEH CTENEHU, YEM K Bpayam — JedeOHUKaM.

Htak, Bpad - mpodUIakTUK MO BHYTPEHHEMY CBOEMY CMBICTY JOJIKEH OBITh
COIMATBHO-OMOJIOTUYECKUM UHKCHEPOM, 30PKO CIIEASAIINM 33 )KU3HEHHBIM TTOTOKOM,

HU3MCPAIOMUM €Iro HIMPUHY U FJ'Iy6I/IHy U OXPaHAIINHUM YUCTOTY €TI0 TCUHCHUSA OT
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Majeniero 3arpsa3HeHusd. He 3pg y ApeBHUX HApOAOB, TOJBKO HAYMHAIONIUX
dbopMHpOBaTh MMBUIM3ALNIO, SMOJIEMON B pyKax Bpaua-TepareBTa ObLTM Yachl, a B

pykax npoduiaakThKa — KOMIIac.
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ABOPCKAA JL.B.

doyenm Kageopsvl opmoneouyeckol Cmomamonocul, K. meo. H., 00yeHm,
T'ocyoapcmeennas obpasoeamenvHas opeaHu3ayus 8blCuLe20 npogheccuoHaIbHO2O
obpazosanus «/loneyKutl HAYUOHAILHBIU MEOUYUHCKUT

yuusepcumem um. M. I'opvxozo,

JIHP, 2. Jloneyk

KJIEMHH B.A.
3asedyrowuti kagedpoii opmoneouteckol cmomamonouu, 0. Meo. H., npogeccop,
T'ocyoapcmeennas obpazosamenvras 0peaHu3ayusl 8blCuLeco NPoghecCuoHaIbHO20

obpazosarus «/loneyKutl HAYUOHAILHBIU MEOUYUHCKULL
yHusepcumem um. M. I'opbxozo,

J[HP, 2. /[oneyxk

/K/IAHOB B.E.

doyenm Kagedpvl opmoneduuecKol Cmomamoio2uu, K. meo. H., 00YeHm,
T'ocyoapcmeennas obpazosamenvras 0peaHu3ayusl 8blCULec0 NPOhecCuoHaIbHO20
obpazosanus «/loneyKutl HAYUOHAILHBIU MEOUYUHCKUTL

yHugepcumem um. M. I'opvrozo,

J[HP, 2. /[oneyxk

KYBAPEHKO B.B.

Accucmenm kagheopvl opmoneouueckol Cmomamoocuu

T'ocyoapcmeennas obpazosamenvras 0peaHu3ayusl 8blculeco NPoghecCuoHaIbHO20
obpazosanus «/loneyKutl HAYUOHAILHBIU MEOUYUHCKUTL

yHusepcumem um. M. I'opvxozo,

J[HP, 2. /[oneyxk

[TonmynsipHOCTh TPAJUIIMOHHOTO CHEMHOI'O MPOTE3UPOBAHUS OOBSICHSAETCS, MPEXKAE BCETO,
SKOHOMHUYHOCTBIO TPOLEAYPHl. DTOT BapuUaHT MpoTe3a Hauboliee MPOCTOMl B BHIMOIHEHHH, YTO
00ycCTaBIUBACT €ro JIEHIEBU3HY M JOCTYITHOCTS. [6, ¢. 56-58]

KuioueBble cj10Ba: oJIOMKa, MOYMHKA, BOCCTAHOBJICHUE, CbEMHBIN IJIACTUHOYHBIN TTPOTE3.

[TpoGnembl MTOBBILIEHHUS KauecTBa IPOTE3UPOBAHUS CBEMHBIMU
IJJACTUHOYHBIMU  NIPOTE3aMHU  OCTAETCA IO-TIPEKHEMY akTyanbHa. KiroueBbiM
BOIIPOCOM B PEIICHWU JNAHHOW MPOOJEMBbI SIBISIETCS CHM)KEHUE YacTOThI MOJOMOK

6asuca [4, c. 312].

3HAYUMOCTH HpO6HeMBI MOJOMKHM IIJIACTUHOYHOTO ChEMHOIO IIpoTC3a B BHUAC
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nepeioMKu 6a3rca onpeeNsseTcsl ero JOBOJBbHO BRICOKON PacpOCTPaHEHHOCTHIO [7,
c. 128].

[IpennoxxeHsl HOBbIE Oa3WCHBIC TOJMMEPHI, CICHHUAIBbHBIE MaTepUalibl |
KOHCTPYKIIMH JUIsl apMupoBaHusi. OIHAKO YKCIIO MOJOMOK MPOTE30B MPAKTHUECKU HE
yMeHblIaercs [8, ¢. 22].

[TomHOE WM YacTUYHOE HAPYIICHHWS 1EJIOCTHOCTH Oaszuca B pe3yJibTaTe
(GYHKIIMOHUPOBAHUSI JTAHHOW CHEMHOW KOHCTPYKIIMM BO3HUKAET IO Pa3IUYHBIM
npuuruHaM [5, c. 64-65]. OCHOBHBIMHU SBJISIFOTCSI - Harpy3ka COIPOBOXIAOIIAS
dbyHKIMEeH B 3y00-4emocTHOM obnactu [5, ¢. 64-65] win (1) U3MEHEHHUE MPOYHOCTH
0a3MCHOM INTACTMACCHI OT BHEIIHETO BO3JCHCTBUI, a TaK K€ OCOOCHHOCTH
nenojuMepusanuu noaumepa [13, c. 165].

OTnenpHOE MECTO UMEET - MABbTPETUPOBAHUE. DTO - TypHOE OOpalleHue co
CHEMHBIM MPOTE30M: MaJCHUE, HAIPUMED - Ha I0JI; yAap, HapuMep - BHYK 0a0yIlike,
pazomJI €ro MeTa/UIMYeCKUM MOJIOTOYKOM; YIIOTpPEOJICHHE OYEHb TBEPAOU ITHUIIH,
HanpuMep pa3rpbI3aHue opexa.

[TosioMaHHBIN MOPOTE3 TIOJICKUT BOCCTAHOBJIEHHIO. MeToauKka MOYMHKUA U
OpraHu3alys 3TOro MHOToJIMKa. Bonmpocom no npoBeIeHUI0 MOYUHKH TJIAaCTUHOYHBIX
npoTe30B 3aHnMauch ['aBpmiios E.M.(1949), Hanmamos M.A. (1963) [10, c. 105-106],
Knémun B.A. (1981) [12, c. 76], Jlebenenko N.1O. (2014), Aptionos C./. (2015) [1,
c. 4-6]. CoBpeMeHHas TEXHOJOTUsl 3yOONpOTE3UPOBAHUS TO3BOJISIET PEIIUTH 3TY
npobiiemy jerko. Ho orMedeHo, 4To mpoTe3sl B TEUSHHE I'0/1a MOCIe BOCCTAHOBJICHUS
10 30-45% nomaroTcs OIsITh.

DTO yKa3blBa€T HA HEPEIIEHHOCTh BBIMOJHEHUS MOYMHKUA Ha TMPOTSHKEHUU
JUTUTENIBHOTO BPEMEHHM M 70 HacTosero nepuoja [11, c. 800].

CyIIHOCTh HCHOJIB3YEMBIX CHOCOOOB TMOYMHKH IUIACTUHOYHBIX MPOTE30B
3aKJIFOYAETCS B TOM, YTO MTPOBOJAMUTCS IO KOHITY TOJIBKO BOCCTAHOBJICHUE 1IETOCTHOCTH
ero Gasuca [9, ¢. 139-141].

[ToBTOpHBIE TIOJIOMKH OOYCJIOBJICHBI HE TOJIBKO HECOBEPIIEHCTBOBAHHUEM

BOCCTAaHOBJICHUA, HO 1 BO MHOI'OM OpFﬂHPBEIHHGﬁ €€ BBIIIOJIHCHMUSI.
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[TonynsipHOCTh TPAAUIIMOHHOTO CBEMHOTO MPOTE3UPOBAHUS OOBSICHSAETCA,
MpEXJEe BCEro, SKOHOMHYHOCTBIO MPOLEAYphl. DTOT BapuUaHT MpoTe3a Haubosee
IIPOCTOH B BBITIOJIHEHUH, YTO O0YCIIaBIIMBAET €ro JCIIEBU3HY U JIOCTYIHOCTH [6, C. 56-
58].

AKTyaJIbHOCTh PabOThl OMpenesieTcs] 3HAYMMOCThI0 Tpobiemsbl. [lepenomsi,
ABJISIFOTCS, JOBOJIBHO PAacCHpPOCTPAHEHHBIM OCJIOKHEHUEM BO3HHMKAIOT B PE3YJIbTATE
paznuyHbIX npuuuH. IIpoBeneHWEe NOYMHKM NPOBOAUTCS BO MHOIOM C
OTNpeIeICHHBIMA OpPTraHU3aIllMOHHBIMU TTPOOIeMaMu.

Llens pabotsl. OnpenenuTs NpoOJeMHbIE MECTa B OpraHU3aIMK MPOBEICHUS
MMOYMHKU CBHEMHBIX IJIJACTUHOYHBIX MPOTE30B, OOYCIABIMBAIOIINE CHI)KCHHE
sp¢pekTuBHOCT, €€ mnpoBeAecHUs. llpenocTaBUTh NPEUIOKEHHBI — aIrOpUTM
MIPOBE/ICHMS] BOCCTAHOBJICHU MMOJIOMAaHHBIX IJIACTUHOYHBIX MPOTE30B.

Pabora BbmosHeHa B pamkax MexkapeapaneHoi HUWUP  JloHeukoro
HallMOHAJIBHOTO MEIUIIMHCKOr0 YHUBepcHuTeTa uM. M. I'opbkoro.

Marepuansl 1 METOIMKA UCCIIENOBaHNS. AHKETUPOBAHHBIN aHAIN3 MPOBEACHUS
MOYMHKUA y 63 ManueHTOB, OOpaTUBLIMECS Al MPOBEAEHUS BOCCTAHOBJICHMS HX
LEJIOCTHOCTH B 4YETHIPEX JIEUEOHBIX YUPEKICHHUSIX M0 pa3padOTaHHOW aHKeTe,
BKJIFOYAIOUIME OCHOBHBIE AJIEMEHTHI OPraHNU3allMOHHOTO aHAJIN3a.

CraTtucTuyeckue METOMbl UCCIEeIOBaHUs. DJIEKTpOHHbIe Tadmuibl «Microsoft
Excel», makerbr cratuctuyeckux mnporpamm «MedStaty u MedCalc Statistical
Software version 20 (MedCalc Ltd, Ostend, Belgium;https://www.medcalc.ogr; 2021).

Pesynprarel uccnenoBanus. IIpoTe3pl BEepXHEW YEIIOCTH C HapyLIEHHEM
LEJOCTHOCTU-48, mpudeM y 38 oTrMmeueH mepenom, a 'y 10 tpemmna. ¥ 15 HMKHUX
npore3ax ObUT TMepenoM, a TpelluHa He BbIsiBIeHAa. OTCYTCTBHE TpPEIIUH NpHU
HapYIIEHUH LIEIOCTHOCTA ChEMHON KOHCTPYKIIMU HA HIXKHEW Y4eTtoCcTU 00YyCIOBIECHO
e€ koHcTpykument (p<0,01) 3a cyeT HE3HAYUTEIBLHOIO CEUEeHHS B pailoHe
pacnpocTpaHEHUs JIMHUM Mepeoma.

AHanu3 MoJy4YeHHbIX MaTepUaloB MOKa3aj, YTO 56 MalMeHTOB CTAJIKUBAIUCH B

MPOIIIOM C MOJIOMKOM JaHHbIX poTe30B (p < 0,01), npudem u3 Hux 30 — BTOpOIL, a 26
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- TPETHUM.

BonpHBIE TEpBUYHO 0OPATHUITUCH B MEIUIIMHCKOM YUPEIKICHUU: PETUCTPATYPY -
2, HENOCPEICTBEHHO K Bpady MOpOBOAMBIIEMY mpoTe3upoBanue-11, a 50 B
3yboTexHudeckyto jadoparoputo (p<0,05). Ilpu 3TOM TONBKO 22, HPOBOAMIH
MPOTE3UPOBAHUE B JAHHOM CTOMATOJIOTUYECKOM YUPEKICHUU.

OcMOTp U KOHCYJIbTAIMsl BpauoM - OPTOINEOM OBbLUIM MPOBEAEHBI TOJBKO y 16
nanreHToB. Ho, Tonpko y 4 GMHAHCOBYIO JOKyMEHTAIMIO O0(OPMIICHBI BpadyoM, BCE
octanbHbIe 50 - Mmeapeructparopom (p<0,05).

Jns  BOCCTAHOBIIEHHSI  LIEJIOCTHOCTH 58  NIPOTE30B  MCIIOJIb30BaHa
camoTBepaewomas 1iacrtmacca, (p<0,05) u 5 - mnDoaumMep TEPMHUYECKOM
nonuMmepusauu. Bo Bcex citydasix mpoBEAEHO TOJIBKO BOCCTAHOBIIEHHE 1IEJI0OCTHOCTH
poTe3a.

Tonbko y 10 marmeHToB ObLT OCYIIECTBIIEH OCMOTP U OLIEHKA MPOTEe3a MOCIie
MMOYMHKH BpPaduOM — CTOMATOJIOTOM OpTOmeaoM. TpéM U3 HUX PEKOMEHIOBAHO
W3rOTOBUTH HOBBIM mpoTe3. OOHOW TMAIlMEeHTKE TMPOBEACHA KIMHUYECKas
nepeba3upoBKa.

OO6cyxXeHue MoJIy4eHHBIX Pe3yIbTaTOB.

BrisiBIeHO, 4TO TpPOBENCHHE TMOYMHKH I[JIACTUHOYHBIX MPOTE30B HMEET

OpraHU3alMOHHBIE TTPOOJIEMBI. DTO ONPEACIEHHO MO psAxy mapameTpoB. (Puc.1)

[Tomomka nporte3a

Omnbka npu OcnoxxHeHwHsI
IIPOTE3UPOBAHUH |
| | |
Hapymuienue N3menenune Kimmanueckue
TEXHOJIOTHH CBOMCTB MPEANOCHUIKA
[
Busvannsupvem He BBISBITEHBI
| | | OKKJII03MOHHBIE N3menenne
[Topsr Tpemuns poGIeMbl TKaHeH

Puc. 1 HpI/I‘-II/IHBI IMMOJIOMKH ITNIACTHHOYHBIX IIPOTE30B
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CrnemyeT mpu3HaTh, YTO OH UCIIOIB30BaH B MPAKTUYECKOM aCIIeKTE MPH MOJIOMKE
MJJACTUHOYHBIX TMPOTE30B IO THUIY 3yOOTEXHWYECKHUU. Pe3ynpTaT — BOCCTaHOBJICH
ChEMHBIN TIpoTe3. [Ipu 3TOM YacTo He MPOBOUTCS KIMHUYECKAs €T0 OLICHKA HU /10, HE
IOoCJI€ TMPOBEACHUS BOCCTAHOBJICHHS. lcronp3yemble MaTepuayibl  MOYHMHKH
HECOBEPIICHHBI - MCIOJIb30BAHUE CAMOTBEPACIONICH IMIIaCTMACChl, KaKk MPaBWIIO 0e3
armapaTypHOro pekuma MouMepu3aiiu.

YCTaHOBJIEHO, YTO IIOBTOPHBIE TOJOMKH B CTApOM MECTE BCTPEUAIOTCS
JOCTATOYHO YacCTO. ITO CBA3AHO C HECOBEPIIICHCTBOM METOJIUKH IMTOYMHKH, TaK KaK He
MIPOBOJIUTCS MOMBITKA BBISIBUTH OT YETO OH MOJIOMAJICS.

[IpakTtnueckne pexomeHmanuu. [loBeimeHne 3PGHEKTUBHOCTH IPOBEICHUS
MMOYMHKH TPEyCMaTPUBAET COBEPIIICHCTBOBAHUE €€.

[IpoBeneHre  TOYMHKK  TMPOBOAWTCS  JABYMS TYTSIMH B IPAKTHKE
3y0OnpoTe3UpPOBAHHSL.

OcHOBHOM (MAaccoBbIM) - MPOBOAUTCS 3YOHBIM TEXHMKOM, OH IIPOCTO
BOCCTaHABJIMBACT IIEJIOCTHOCTH MPpoTe3a. B maHHOM citydae mpoTe3 monagaeT 3yOHOMY
TexHuKy. OH OIlEHMBaeT BO3MOXHOCTh comocTaBiieHus (pparmenToB. [IpoBoauTtcs
BpEeMEHHas ux (UKcalusi, TO €CTh €ro CKJICHBaHHE, HAMPUMEP JAUXJIOPITAHOBBIM
KJIEeM, WM C TIOMOIIBI0 TEPMOIJIACTUICCKUMH MaTepuaiaMH, HapuMep CyprydoM.
PecraBparus (BoccTaHOBJIEHHE IEIOCTHOCTH MPOTE3a) Ha (PUKCUPYIOMICH THIICOBOM
MOJICIIH.

Hamu npensoskeHbl pa3paboTKu U anmpoOUpPOBaHbl TEXHOJIOTUU JIJIST PEIICHUS
psiaa 3a1ad.

[IpenoTBparieHue BO3MOYKHOCTH ITOJIOMKH BOCCTAaHOBJICHHOTO CHEMHOTO
MJIACTUHOYHOTO MPOTE3a, BO3MOKHO, TOJBKO €CJIH BBISBIICHA MPUYNHA TTOJIOMKH.

ANTOPUTM, TIPEIJIOKEHHBIN aBTOpaMHU MTPOBEACHUS TTOUYNHKH.

- BeisiBUTE B 4YeM niprUrHA TOYHHKHN?

- MOHO 1M OTPEMOHTUPOBATH €ro?

- Kak mpoBecTH MOYMHKY JTy4IlIe BCETO, YTOOBI, N30€KaTh MTOBTOPA MTOJIOMKH.

BpaueOHO-TeXHUYECKU BapuUaHT TMO3BOJIIET OCYIIECTBUTH MPEITOKEHHBIH
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aBTOpAMU AJITOPUTM. [2]

MeTton aHaM3a MOJIOMKH.

1. OcMOTp ¥ aHaNIM3 JIMHUYU U CEYEHUS repernoMa basuca.
2. [Tonpo6GHO M3y4yaeM yciioBusl, B KOTOPBIX OH 3KCILUTyaTHPOBAJICH.
3. TexHuK IpOBEAET BU3YAIBbHBIM OCMOTP, KOHTPOJIb IJIACTMACCHI, AHAJIN3

PaCIIONIOKCHUA YCIITOCTU.

4, VY craHaBIMBAIOT BO3MOXKHYIO IPUYUHY MOJIOMKH.
5. ITo 3TOM NMpUYMHE ONPEAECAIOT METOI MMPOBEAECHUS TOYMHKHU. [3 ]
6. Pe3ynpraT aHanm3a cooOIIAOT 1 MalKECHTY.

[Tociie BOCCTaHOBIIEHUS LEJTOCTHOCTH YBEJIMYMBAET CPOK CIIYKOBI 3a cuer
MCKJIIOYEHHS TOBTOPHOM €0 MOJOMKH, TaK KaK YCTpaHseTcs IpUuYrHa, 00yCI0BHUBILAs
€r0 IOJIOMKY.

OT0 NO3BOJIUT MOBBICUTH CPOK CITYKOBI.
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CTPOUTEJIBLBCTBO U APXUTEKTYPA

BJIUSAHUE HA D®PEKTUBHOCTH JEVMCTBUA
INVTACTHOULHHUPYIOIUX TOBABOK MEJIKOI'O
3AITIOJIHUTEJIA

APXHIIEHKO A.B.

Mazucmpanm kageopvi CmpoumenvbHulx u 00uenpogdhecCuoOHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKULl YHUBePCUmem,
Poccusa, 2. Marikon

MUKYIIIHH A.A.

mazucmpanm kageopvi cmpoumenvHulx U 00uenpogheccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeennblil MexHON02UYeCKUL YHUBEPCUmMem,
Poccus, 2. Mauxon

PABOB C.H.

Mazucmpanm kageopvi CmpoumenvHulx u 00uenpoghecCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCUmem,
Poccus, 2. Marixon

HIHIIIOBA P.I.

ooyenm Kagedpvl cmpoumebHvix u 00uWenpopeccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cyo0apcmeenblil MexHON02ULeCKUL YHUBEPCUMem,
Poccus, 2. Mauxon

B nanHoi#l pabote mpeacraBieHbl pe3yJbTaThl U3YyUYEHHs BIUSHHUS BTOPOrO MO Ba)KHOCTH
KOMIIOHEHTa B paloueil cmMecu Ha ocHoOBe IieMeHTa. Haubosee pacnpoCTpaHEHHBIMH TaKMMHU
3aITOJTHUTEIISIMH, OTHOCSIIINECS K MEJIKUM, SIBJISIOTCS TTECOK, Mpamop, MepJIUT U T.1. BiusHue Buma
MEJIKO 3aMOJIHUTENA, €0 (PpaKLuu, CBOMCTB M 0coOeHHOCTeH Ha 3(h(heKTUBHBIE TOKA3aTEIN TOTOBOM
paboueit cMecu ¢ J00aBKaMU CyNepIuiacTU(PUKaTOpOB MPEACTABICHO B IAHHOM MaTepHae.

KiroueBbie cjioBa: MeEIKWA 3amOMHUTENh, MECOK, OETOH, CMECh, KOMIIOHEHT, (PpaKIusi,
CymepriacTuuKarop.

N3BectHO, utO cmocobHOCTh cymnepruiactudukaropos (CII) cHmxath
BOJIOTIOTPEOHOCTh IIEMEHTHBIX KOMITO3HUIIMA 3aBHCHT OT CISAYIOMHX (PaKTOpPOB:
pacxo IEMEHTa, €r0 MUHEPAIOTUYECKHI COCTAB U yIelIbHAsI TOBEPXHOCTH, pH cpenbl,
B/11, Hanuuus v CBOMCTB aKTUBHBIX MUHEPATHHBIX JOOABOK, TEXHOJOTUN (POPMOBKH

u3genuii u T.1. [1-5].
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BnusiHue MeNKoro 3amoyHHATENs Ha pazxkmwkamolyl crnocodHocts CII
0OyCJIOBIICHO HAJIMYMEM 3apsHKEHHBIX AKTUBHBIX IICHTPOB Ha TMOBEPXHOCTHU 3€pPEH
3aIOJTHATENIS,, KOTOPhIE CIIOCOOHBI BCTYMATh B AJIEKTPOCTATUYECKOE M JIPYTUE BUIBI
B3aUMOJCHCTBHSI ¢ QYHKIIMOHAIBHBIMH TPYIIIaMH XUMUYECKUX JOOABOK.

PaccMoTpeHa KONMMUYECTBEHHAs] B3aMMOCBSI3b MEXKIY SJIEKTPOKHMHETHUYCCKIM
MOTEHIIMATIOM TIOBEPXHOCTH 3allOJIHUTENSI W €ro BIMSHHEM Ha Pa3kKIKaIoIIyro
CIIOCOOHOCTD CyTnepIiacTu(uKaToOpOB. 3HayeHus AIEKTPOKUHETUYECKOTO
MOTEHI[MaIa MOBEPXHOCTH YaCTHUII 3aITOJTHUTESI PUBECHBI B TabmuIle 1.

Kak BugHO M3 Tabmuibl 1. HA MOBEPXHOCTU KBApIIEBOTO IecKa MnpeodiagacT
OTPHUIIATEIBHBIA 3apsi/l, Y U3BECTHAKA M MpaMopa - MOJOKUTEIbHBINA, a y TepInTa U

orIaKa pa3HOHMeHHBIﬁ.

Taoauna 1.
XapakTepucTHKA pacnpe/ejeHnsi AKTUBHBIX IEHTPOB
Bun Zeta- Cpennee Kon-Bo, % [upuna, mB
3aII0JHUTEA MOTEHLIHAI, 3HaueHue, MB
MB
H3BecTHAK +0,798 IMuk 1: 38,8 214 12,5
IMuk 2: -4,13 11,0 12,0
ITuk 3: 83,0 8,6 7,28
Mpamop +0,213 ITuxk 1: 19,3 66,0 17,2
ITuk 2: 74,9 8,0 10,1
IMux 3:-85,6 51 10,5
KBaprieBsiii mecok -29,0 ITux 1: -31,6 81,1 11,9
ITuk 2: 3,13 7,9 4,78
ITuk 3:-61,7 6,8 4,70
[lepnaut -0,500 IMuk 1: 4,17 89,7 25,5
ITuk 2: -82,3 3,1 7,93
ITuk 3: 74,7 2,3 5,96
JloMeHHEBIH +0,476 ITux 1: 38,0 19,4 10,8
IpaHyJIMPOBAHHBIN IIJIaK [Tuk 2: -55,1 10,3 11,6
ITuk3: 85,8 8,0 7,0

BnusiHue Menkoro 3amoiHUTENs Ha pazxkmkamoomytlo cnocobHocts CII
0OyCJIOBJIEHO HAJIMYUEM 3apSKEHHBIX AKTUBHBIX IIEHTPOB Ha MOBEPXHOCTH 3€pPEH
3aMOJHUTENSI, KOTOPhlEe COCOOHBI BCTYNAaTh B 3JEKTPOCTATHUECKOE U JAPYTUE BUIbI
B3aMMOJECHCTBUS ¢ PyHKIMOHAIBHBIMU FPyHIaMU XUMUYECKHX J00aBOK.

PaCCMOTpeHa KOJIMYECTBCHHAA B3aMMOCBA3b MCKAY OJICKTPOKHMHCTHYCCKHUM
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MOTEHI[MATIOM TIOBEPXHOCTH 3allOJIHUTENS W €ro BIMSHHEM Ha Pa3kKIKaroIIyro
CIIOCOOHOCTH CyTmepIiacTu(uKaToOpOB. 3HayeHus AIEKTPOKHUHETUYECKOTO
MOTEHIATa MOBEPXHOCTH YACTHUIL 3aITOJTHATESI PUBEACHBI B TabmuIe 1.

Kak BumHO m3 Tabmuipl | Ha MOBEPXHOCTH KBApIIEBOTO Tecka mpeobiamaer
OTPUIIATEIBHBIA 3apsi/l, y U3BECTHAKA M MpaMopa - MOJOKUTEIbHBINA, a y MEpIIHTa
IIIaka pa3HOMMEHHBIH.

Ha ocHoBe paHee MpOBEICHHBIX HCCIEIOBAHUI MOCTPOEHBI PEIIOMHUPYIONINE
KPUBBIC TI0 ONPEICIICHUIO BIMSHHUS BHUAA 3alOJHUTENS Ha Pa3KIKAIOIIYIO
crocoOHOCTH cyneprutactudukaropa C-3 (pucyHok 1.).

B cmecsx Ha MpamMOpHOM, TIEPIUTOBOM U KBapIEBOM TECKE MPOCIICKUBACTCS
CHWKCHUE Pa3KWKEHUs aHUOHHBIM cynepruiactudukaropom C-3 mo  mepe
YBEJIMYCHHS OTPHIATEIILHOTO 3apsaa Ha MOBEPXHOCTH 3aIlONHHUTENS (PUCYHOK 1).
CMmecu Ha M3BECTHSIKOBOM H IINIAKOBOM 3aITOTHUTEIC IPAKTUICCKH HE Pa3KUKAIOTCS
CII C-3 npu JnaHHBIX J03UPOBKAaX, XOTS y IUIaKa MOJOBHUHA €ro MOBEPXHOCTH, A Y
M3BECTHSAKA MPAKTUYECKHA BCS MTOBEPXHOCTH COJEPIKHUT TOJIOKHUTEIBHO 3apsKECHHBIC
AKTUBHBIC [IEHTPBHI.

290 +

PK, mm
260 4

230 A

200 4

170 4

140 H

’

110 1
0,00 0,25 0,50 0,75 1,00

Josuposka C-3, %
—&— Mpamop —— nepant —&— KBapUCBbIii 11CCOK
=@ |13BCCTHSIK —X— wnak

Pucynox 1. - BiusiHre Bua 3amoTHATENS Ha Pa3KUKAIONYIO0 CTOCOOHOCTh
cynepruiactugukaropa C-3

DTO HCKIIOYCHUE W3 I[IpaBrujia MOKHO OOBSCHUTH TEM, 4YTO, KPpOMC HAJINYHA

3apAa0B OIIPCACIICHHOI'O 3HAKa Ha ITOBCPXHOCTH 3aIlIOJIHUTCIIA, HA PA3KUIKCHUC MOT'YT
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OKa3blBaTh BJIMSHUE W Jpyrue (PakTopbl, B YACTHOCTH, BBICOKAs IIEPOXOBATOCThH
MMOBEPXHOCTH, HATMYNE OTKPBHITHIX KAMWUBIPHBIX MOp (KaK y MUTaKa W W3BECTHSKA),
KOTOpbIE TMOTJIONMIAIOT CYIECTBEHHOE KOJMYECTBO BOJAbI 3aTBOPEHUS BMECTE C
cynepriacTu(uKaTopoM, B pe3ysibTaTe 4ero CynepruiacTu@ukarop He y4acTBYET B
pazkmKeHuu. V3 3TOro mpeanoyioKEHUs CIEAyeT BBIBOA, YTO TPU BBICOKHX
J03UpOBKax cynepmiactudukaropa (10 5 %), Korga JOCTUTAeTCS HACHIIICHUE TOP
MOJICKYJIAaMH TIOCTIETHUX, Pa3KIKCHUE IEMEHTHO-M3BECTHIKOBBIX MEJKO3EPHHUCTHIX
OETOHHBIX CMECEH pe3Ko BO3pacTaeT. DKCIEPUMEHTHI MOATBEPAUIIHN ITO.

BinusiHue Buma 3amomHUTENsT M COCTaBa CMECHM HAa CPaBHUTEIBHYIO
s exkTuBHOCTS cymepruiacTudukaTopa TpHBEACHA Ha pucyHKax 7.16-7.20.
Jlo3upoBku 106aBok Ha 3aBucenu oT cootHomenus LI:I1, y C-3 ona coctaBumna 0,16 %
OT Macchl Bcert cMecn, y Melflux Opi1a 2 pasza menbie (0,08 % oT Macchl Bcel cMecH ).
YcraHoBIeHO, 9TO paskmwkarmas crnocooHocts C-3 u Melflux 3aBucut ot Buaa
MPUMEHSEMOr0 3allOJIHUTENIs, a4 WMEHHO, 3HakKa 3apsja IMOBEPXHOCTH, HAIUYUS
MMOPHUCTOCTH M €T0 XHMHYECKOTO COCTaBa.

Ha oObryHOM KBapiieBoM Tmecke (C OTpHUIATENbHBIM 3apsioM MOBEPXHOCTH)
mactTudunupyommit 3¢pdext nodasku C-3 ObUT HIKE, HO MEHBIIIE 3aBUCEI OT JIOJIH
1eMeHTa B cMecu, ueM y Melflux (pucynok 2).

PK. MM

250

200

150

mc3

100 W Melflux

2:01 4:01

ILIT

Pucynox 2 - Pazxwmxaromas cnocoonocts CIT u I'TI B cmecsx Ha KBapiieBoOM MecKe
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Melflux Gosiee 4yBCTBUTEIICH K COCTAaBY IIEMEHTHO-TIECUAHOU CMECH, MPU ITOM
Pa3KMIKAIOIIAsE CIOCOOHOCTH PE3KO CHIDKACTCS TTO0 Mepe OTOIIeHU cMecu. CHIDKCHHE
mactuduimpyroriero addekra 1o6aBok C-3 u Melflux mo Mepe yMeHbIIICHUS 10U
IIEMEHTa B CMECSIX Ha KBaplEBOM IIeCKe OOYCIOBJICHO HX HE3HAYUTEIbHOMN
azcopOIMeil Ha 3alMOTHUTENE B CHIIY €r0 OTPHUIATEIBHOTO 3apsa MOBEpXHOCTH. B
pe3yabTaTe 3TOTo J100aBKa pa3KUkKaeT JIUIIb IEMEHTHYIO COCTABJISIONIYI0 O€TOHHOMN
CMECH, TIOUYTH HE BJIMSS HA PEOJOTHICCKHE CBOMCTBA 3aMOTHUTEIS.

B cmecax ¢ MONOXKUTENTBHO 3apsOKCHHBIM —3aIlOTHUTEIEM W3 MpaMmopa
3 PEKTUBHOCTD ACHCTBUS J0OABOK OblJIa HAMOOJIBIIICH, TI0 CPABHEHHUIO CO CMECSIMHU Ha
JIPYTUX 3aMOJHUTENSAX (PUCYHOK 3), TaK Kak B JAaHHOM cllydae cynepruiacTudukarop
Y TUIEPIUIACTU(DUKATOP Pa3KIHKAIOT HE TOJIBKO IIEMEHTHOE TECTO, HO M 3aIIOJTHUTEb.
C nmobGaBkort Melflux pazmxmwkerne OBIJI0O MaKCHUMaJIbHBIM, Majo 3aBHCEIO0 OT

pa30aByieHUsI CMECH MPAMOPHBIM 3aIIOJTHUTEIIEM.

PK., MM

250

200

150

HC-3

100 A m Melflux

2:01 3:01 4:01

ILIT
Pucynoxk 3.- Pazxwmxkatomiast cnocoonocts CIT u I'TI B Mecsix Ha MpaMOpHOM 3aIlOJTHUTEE
B cmecsix Ha M3BECTHsIKE W TNUIAKE pazKIKaroliee JEUCTBUE H00aBOK ObLIO

c1abblIM M Majo 3aBHUCEIO0 OT 3aIlIOJIHUTCIIA, YTO O6y0JIOBJI€HO IOriaIo0mCHUEM

cymnepIuiacTu(ukaTopa 3epHaMH 3al0JHUTENS (PUCYHOK 3, 4).
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PK. MM

135

130 -

125

120 -

HC-3
115 4

m Melflux

110 +

105

100 A

2:01 3:01 4:01

II:11
Pucynok 4 - Pazxmxkatomas cnocoonocts CII u I'T] B cMecax Ha U3BECTHSIKOBOM 3arOIHUTENE

VY cmecell Ha MEPIUTOBOM 3arlOJHUTENE IMPU HCHOJb30BaHMM 100aBku C-3
pacIuibiB KOHyca 0611 OombIie, ueM ¢ JobaBkoit Melflux. [To Mepe pa3baBnenus cmecu
MEePJIMTOBBIM TIECKOM 3Ta pa3HUIla Bo3pacTalia.

Pazxmkaromas crmocoOHOCTh aHMOHAKTUBHOTO cynepruiactudukaropa C-3
3aBUCUT OT 3HaKa TMOBEPXHOCTHOTO 3aps/ia 3aroJIHUTENS IJIOTHOW CTPYKTYPBI:
YBEJIMYMBAETCS MPU MEPEX0JIe 3HAKA 3apsiga OT OTPUIATEIHLHOTO K TOJIOKUTEILHOMY
[To mepe yBenmWueHWs JOJW 3allOJIHUTENS C OTPHUIATSIBHBIM 3HAKOM 3apsjia
MOBEPXHOCTU  Pa3KWKaIoIasgs  CIHOCOOHOCTh ~ AHUOHAKTUBHBIX  Cymep- |
TUNEPIUIACTU(UKATOPOB  CHIDKACTCS, TPH  ITOM  pa3KWKaeTcs  JIMIIb
LIEMEHTHAACOCTABIIAIONIAsT OCTOHHBIX CMEcel, Hecyllas MOJOKUTEIbHBIN 3apsn. B
CBSI3U C 3THM COBpPeMEHHBIE 2 (HEKTUBHBIC CYTEePIIacTU(OUKATOPHI C1a00 Pa3KUKAIOT
Tomue OETOHHBIE CMECH C TOHW)XCHHBIM COJACpKAHHEM MOPTIaHIEMEHTA.
CymectByer mpoOiemMa pazKWKEHUS TOMMX OETOHHBIX CMeEcei, 4To O0COOEHHO
aKTyaJbHO, €CJIM BMOCIEACTBUU KOHCTPYKIMSI TOJBEPraeTcsi BO3JACHCTBUIO

arpeCcCUBHOM BHEIIHEHN CpEbI.
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YUYET OCOBEHHOCTENM CBOMCTB BBICOKOIIPOUYHBIX
BETOHOB I1PU PACUYETE KXEJIE3OBETOHHBIX KOJIOHH

BE/[AHOKOB A.P.

mazucmpanm xageopvl cmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Martixonckuu 2ocyoapcmeennblil MmexHON02ULeCKUL YHUBEPCUmem,

Poccus, 2. Mauxon

XABUEB P.H.

mazucmpanm kageopvi CmpoumenvHulx u 00uenpogheccuoHaIbHbIX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKULl YHUBePCUmem,
Poccus, 2. Marixon

OPJIOB B.A.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHanbHbIX OUCYUNTIUH,
Matixonckuii 20cyo0apcmeenvlil MmexHON02ULeCKULl YHUBepCUmem,
Poccus, 2. Mauxon

MEPETYKOB 3.A.

npogheccop Kagheopsvl cmpoumenbHuiX U 00uenpopheccuoHaAIbHLIX OUCYUNTUH,
Matixonckuii 20cy0apcmeennvlil MexHON02ULeCKUL YHUBepCUmem,

Poccusa, 2. Marikon

B cratee mpencTaBieHO UW3Y4YEHHE BIUSHUSA PA3IMYHBIX (DAKTOPOB HAa HECYIIYIO
CIOCOOHOCTh, JAe(OPMATHUBHOCTh W  TPEHIMHOCTOMKOCTH  JKEJIE300€TOHHBIX  KOJOHH U3
BBICOKOIIPOYHOTO O€TOHa TpHU MPOEKTUPOBOYHOM pacueTe. [Ipum pacdere HEOTHOPOIHOTO
KOMIUIEKCHOTO CEUEHHUS HCIOIb3YeTCs OOOCHOBaHHAs ¢ (U3MYECKON TOYKH 3pPEHUS MOJCIb
KJIACCUYECKOW MEXaHUKHU.

PaccmoTpenbl OCHOBHBIE MPEUMYIIIECTBA U HEJIOCTATKH COBPEMEHHBIX METOJIOB pacueTa U UxX
MPaKTUYECKOTO MPUMEHEHHUS.

KiloueBble cioBa: kene300€TOH, BBICOKONPOUYHBIM  OETOH, KOJOHHA, pacyer,
KOHCTPYKIITMOHHBIN MaTepual, TEXHOJIOTHs, PeIeNnTypa, MPOYHOCTh, HOBBIE CBOMCTBA.

Pacuer koJIoHH 1O HenePOPMHUPOBAHHON CXEME BEAETCS B COOTBETCTBUU C
Hopmamu [1-3]. BnusHue mpormba Ha HECYIIyI0 CIMOCOOHOCTh CTOEK TPH TaKOM
pacueTe  YYUTHIBACTCSI YMHOXEHHEM  3HAUYCHHUSI OCEBOI0  JIKCIICHTPHUCHUTETA
MIPOJIOJIBHOTO YCUIIHS €9 Ha KOD(PPHUITUEHT ).

[Ipu pacuere 3HAUYEHHS OCEBOTO SKCUEHTpucutera, €0, Mg «IIEHTPaTbHO»
CXKAThIX  CTOEK TMPUHUMAIOTCS  PAaBHBIMH  CIIY4alHOMY  JKCIICHTPHUCHUTETY,

onpenensiemomy 1o [3] u paBHomy h/30, rme h — 3T0 BpICOTa MOMEPEYHOTO CEUCHUS
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aneMmeHTa. i pacuera BHELIEHTPEHHO CKAThIX JJIEMEHTOB 3HaueHue €0 MpUHUMAeTCs
paBHBIM (PAaKTHUECKOMY SKCLIEHTPUCHUTETY.

YPaBHCHI/Ie PaBHOBCCHA OTHOCHUTCIIbHO TOYKH ITPUTOKCHUA CHIIbI N umeer BU:

S My =Ry -berlley +30) -+ V-0 A e~ S0l AL el =0 "

3/1ech HEM3BECTHBIMU SIBIISIFOTCS BHICOTA CKATOM 30HBI OETOHA X M HAPSIKEHUS
B apmarype As, Asp, As', Ag’, TO €cTh, UHCIO HEU3BECTHBIX paBHO 1+1, rme 1 -
KOJIMYECTBO PSAIOB apMaTypsl. st TOTO 4TOOBI YMCIIO YPAaBHEHUI OBLIO PABHO YUCITY
HEU3BECTHBIX HCIOIB3YETCS 3aBUCUMOCTh, MPHUHSATAs MpH OOIIEeM ciiydyae pacyera,
osi=f(§), rme &=x/ho. Pemaercs Takas cucreMa ypaBHCHHH YHCIICHHBIM METOIOM
(menenue oTpeska mnormojaam).

Omnpenenenue 3HadeHUs1 KOAPGUIIUEHTA 1) IPOBOJIUTCSA MyTEM UTEPAIMOHHOTO
pacuera. [locie ka)xaoi UTepaIyu 1o noJIy4eHHOMY B pe3ybTaTe pacuera 3HAaYeHUIO

Hecylel cnnocooHoctu Nj onpenensieTcs: 3Ha4YeHUE 1);

|

cr ’ (2)
KOPPEKTUPYETCSA 3HAYEHHUE OCEBOr0 IKcLeHTprucuTeTa e0:
€0i=€o™ Mi ,
Y BBIUHCIISIETCS] 3HAUCHUSA €si U €si' — PACCTOSAHUS OT LUEHTPA TIKECTH KAXKIOTO
psiga apMatypsl 10 cuiel N (M. puc. 1).
[{ukJt mociie1oBaTeNbHbIX YTOYHEHUM 1] U N MMOBTOPSIETCS A0 TEX MOP, [IOKA HE

OyJIeT N10CTUTHYyTa TpedyeMasi TOUHOCTh onpenaeseHus N.
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Puc. 1. Cxema 1eHCTBYIOIIMX B CUCTEME YCUIIUI

[Tocne onpenenenHust Hecyel CIOCOOHOCTH 3JIEMEHTA BBIMOJIHAETCS PacyeT 1o
TPEIMHOCTONKOCTH. B ciyuae 00Opa3oBaHus TPEUIMH B CEUEHUH, OIpPENEISACTCS UX
[IMPYHA TPOJIOJDKUATEIBHOTO U HETIPOIOJKUTEIIBHOTO PACKPBITHS.

[Tpu ananu3e OMBITHBIX JAHHBIX, MPEX]E BCEro, oOpaimaer Ha ceOsi BHUMaHUE
TOT (akT, 4TO A OOJbIIEH YaCTH BHELIEHTPEHHO CXaTbIX KOJIOHH, a TakXke s
«LIEHTPAJIBHOY» CXKATBIX CTOEK OOJBIION TMOKOCTH MOJydeHa Hecyllas CIOCOOHOCTbD,
MPEBBILIAIONIAS BEJIMUNHY YCIOBHOW KPUTUYECKOM CHIIbI, TO3TOMY BOCIIOJIb30BATHCS
dbopmysoil BeruuciaeHus: KodhduienTa npoaoJpHOTO M3rnba He MPEeCTaBIseTCs
BO3MOYKHBIM.

JlenaeM BBIBOJ O TOM, YTO 3HAYEHHUsI YCIOBHOM KPUTHUYECKOMN CUJIbI, 3aHUKEHBI.
Pacyer kononH mo HenehoOpMHpPOBaHHOW CXeM€ H3 BBICOKOTPOYHOTO OeToHa
BBITIOJTHUTh HEBO3MOXHO. Tak Kak yclOBHas KpUTHUYECKas CHUja B HOBBIX HOpMax
BBIUHCIISIETCS M0 KJIacCMYecKor (opmysie Diiniepa, TO KOPPEKTUPOBKY HEOOXOIUMO
BHOCHTH B POPMYITY IS OTIPECIICHHUS KECTKOCTH KEJIe300€TOHHOTO JIEMEHTA.

Jns  yuera ocoOeHHOCTe  paOOTBl  KEIe300€TOHHBIX  KOJOHH U3
BBICOKOIIPOYHOTO OETOHA MPEAJIOKEHO BHECTH TOMPaBKY K TMEPBOMY cCllaraeMoMYy,
ONpeNENIOIEMY )KECTKOCTh OETOHHOTO ceueHus aneMmenTta. Toraa dopmyna D Oyner

MMETb CIIEAYIOIINN BUL:
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D= Cl)*kb*Eb*l + ks*Es*Is ] (3)

PekoMenayembpie 3HAUEHUS OMIHMPUYECKOro KoddduiueHta © ObUIH
ONpPENENICHbl M3 COMNOCTABJIEHUS SKCIEPUMEHTAJIBHBIX JIaHHBIX M BBIUYHCIICHHM,
IPOBOJUMBIX TpH momoiiu nporpammbl «Komonna 2014» (PT'CY). U3 mHOXkecTBa
JAOMYyCTUMBIX ~ 3HaYeHUH  KodpduumeHta ©  ObUIM  NPUHATHL  3HAYCHHUS,
oOecreynBamIIe  HAWIYYIIYI0  CXOJMMOCTh  PE3yJbTaTOB  pacyera  C
AKCIIEPUMEHTAJIbHBIMU ~ BEJIMYMHAMM  Hecymeld crnocobHoctu. W3  maccuBa
NOJIYYEHHBIX 3HAYECHUW TMpH T[OMOUIM MATEMATHYECKOrO ammapara MeEToJa
MaTEeMaTHYECKOI0 MJIAHUPOBAHUS HKCIIEPUMEHTa Obljla COCTaBJIEHA 3aBUCUMOCTD JIs
onpeneneHus KodhuireHTa @ B 3aBUCUMOCTH OT BapbUPYEMBIX (PAKTOPOB: IPOLIEHTA

dpMHUPOBAHUA, T MOKOCTH ¥ OTHOCHUTEJILHOTO OKCOCHTPUCUTCTA HpOIIOJIBHOﬁ CHIJIBI.

B-87) ™ o,
.( —20',11+O.D'A—+
A ot .

+8,+0,033 Lo=2,
1

0.1
: (4)

3nech pP=Astot/(bh); de=€o/h; A=lp/h. Obnacte npumMenenust Gopmynbl pacyeT
KeJIe300€TOHHBIX KOJIOHH u3 OeToHoB KiaccoB B87...B109 ¢ rtubkoctamu
M=(8...30), c apmupoBanuem u=(1,5...3,4) % npu OTHOCUTEILHOM SKCIEHTPUCUTETE
BHelHeN cuibl oT eg/h=0 1o eg/h=0,5.

PesynbpTaThl pacyeTa SKCIIEPUMEHTAIBHBIX CTOEK U3 BHICOKOMTPOYHOTO OE€TOHA C
HCIIOJIb30BaHUEM MPETI0KEeHHOUM dhopmyibl (3), e KodhGUITUEHT M, YIUTHIBAIOIIUI
OCOOEHHOCTH BBICOKOTIPOYHBIX OCTOHOB IMPHU OIMPEACIICHUN YCIOBHON KPUTHUECKOU
CWJIbI, OMpEAeNsyICs MO 3aBUCUMOCTH (4) TOKaszamu, 4YTO pas3HUIA MEeXIy
T0JTy4eHHBIMU PacdeTOM TEOPETHUECKMMHU 3HAYEHUAMHU Hecyllei ciocoonocTn Neor
u sKkcriepuMenTaabHbIMu NP konebnercs ot —10 % mo 21 %.

Haubombiiee paznuuue yka3zaHHBIX BEJMYUH HAOJIOAAETCS Y THOKUX CTOEK C
An>20, paboTaromux Ha BHEIIGHTPEHHOE CXKaTHe.

[IpennokeHHass KOPPEKTHPOBKA pacyeTa M0 HeneGopMUpOBaHHOM cXeme
MO3BOJIET MCTIOIH30BATh YKa3aHHBIM METO/I TS pacyeTa KOJIOHH U3 BEICOKOIIPOYHOTO

Ooctona. Ilpm »5ToM cpegHEeKBaIpaTHYECKOE OTKIOHCHHE SKCIEPUMECHTAIHHOM
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HECYIIe CIOCOOHOCTH OT PaCYE€THON CHU3MIIOCH B 3,9 pa3a 1o CpaBHEHUIO C PaCueTOM
10 HOPMaM.

Pacuem kononn no degpopmuposannoii cxeme. OOIIasg MOCIETOBATEIBHOCTD
HOPMATHUBHOTO pacyeTa KOJIOHH 10 1ePOPMHUPOBAHHON CXeMe aHAJOTHYHA C pacIeTOM
no HexepopmupoBaHHOW cxeMme. Pasnuume 3akitouaeTcsi TOJNBKO B OJIOKE ydeTa
porudoB.

B dbopmyy onpenenennsi KpuBU3HBI IS 3JIEMEHTOB, pa00TAIOIINX 0€3 TPEIrH,
BBOAWTCS JIOTIOJHUTEIBHBIA OMIMPUICCKUN KOIPPUIUEHT ¢ K IKECTKOCTHU

MKEeIIe300€TOHHOT'O CCUCHUS:

I  N-e,

r_(P'Eb'Ired (5)

[ens BBeZIeHUS @ — y4€T 0COOEHHOCTEHN pabOThI BHICOKOIIPOUYHBIX OETOHOB U UX
BIIMSIHUA Ha 1e()OPMHUPOBAHUE KEIE300€TOHHBIX KOJOHH.

Jlist onpesiesieHns peKOMEHAYEMbIX 3HAUEHHM () B U3BECTHBIX HKCIIEPUMEHTAX
Oblja BBIMOJHEHA CEpUs PacdyeToB KOJOHH, paboTaromux 0e3 TpenmH. Kpurepuem
Ha3HAYEHUs 3HAuYeHHS  Kod(p(UIMEeHTa SBISJIOCH COOTBETCTBHE  MPOTrHOOB
AKCIEPUMEHTANbHBIM. OIHOBPEMEHHO KOHTPOJHMPOBAIOCH 3HAYEHUE HECYIIEH
CIIOCOOHOCTH — OHO TakKKe MNpUOJMKAIOCh K OMNBITHBIM JaHHbIM. Ha ocHoBe
MoI00paHHbBIX 3HAYEHUH pa3paboTana dhopmyra ajs onpeaeacHus kKorhduimerTa o:

¢ =0,569+0,082*k+0,0085%**1;2+0,00013%*A53 (6)

O6nacte npuMmeHeHUsT (DOPMYIIbI: KeEIE300€TOHHBIE KOJIOHHBI, CXKaThle CO
CIIy4aliHBIM DKCIEHTPUCUTETOM, ¢ ruOkoctamu An=(8...30) m apmupoBaHHeM
p=(1,5...3,4) %.

[IpenBaputTenbHble pacyeThbl KOJIOHH C TpEHIMHAMHU B PACTSHYTOW 30HE
MOKa3aJii, YTO UCIOJb30BAHUE OTKOPPEKTHUPOBAHHOW (POPMYINIbI  KPUBH3HHBI,
MpeUIo’KeHHOU B pabdoTtax [4,5] Mk KOJIOHH ¢ OTHOCUTEIBHBIM 3KCIEHTPUCUTETOM
e0/h=0,2 mpuBOAUT K XOPOIIEH CXOIUMOCTHU MOTYUYEHHBIX PE3YJIbTATOB C ONMBITHHIMU

JaHHBbIMU:
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S

1 M _| W, W, ¥, N W

fot

ho ES‘.IS‘D _ES‘_IS

o hyz | E A+ B A, | (gz)f - _:‘)bhOEbl'

\

| —
J

|  (7)
[Tpu eo/h=0,2 y, onpenensiercs mo Gopmyie:

v, =1-00268%, +0.154u/(15—e,/ 1) +295-10% 0, o

rae An=lo/h; p=Aso/(bh)- 100 %; G5 — 3HaUEHUE TMPENBAPUTEIHLHOTO HANPSIKEHHS B
MlIla. IlockoibKy B HACTOSIIEM HWCCICIOBAHUM IPEABAPUTEIILHOE HAIPsHKCHHE
apMaTypbl HE paccMaTpuBajoOCh, TO TMOCIEqHEe claraeMoe (OpMyJbl OCTaBUM 0Oe3
M3MEHEHUH, CChIIAsICh Ha IKCIIEPUMEHTAIBHYIO 0a3y aBTOPOB (hOPMYJIbI.

Jlnst ydeTa TOBBIIIICHHOW ECTKOCTH KOJIOHH W3 BBICOKOTPOYHBIX OETOHOB,
paboTaromux npu OOJBIIUX PKCUEHTPUCHUTETAX, ObLUIO MpeaiokeHo B dopmyiy (7)
BBECTU  JOINOJIHUTENbHBIA  KO3(pPUIMEHT \p, UL pacuyera KOJOHH C

3KCUEHTpUcUuTeTamu Bbiie 0,2:

| J\[:{ ¥ B i 4 s l.'//b "V o “Vtor lr‘//S
—— | — J—
r hyz \E,d, +E.A, o, +EPbhEw | hy E.A,+EA, ©)
ITpu eo/h=0,5 yp onpenensercs no popmye:
vy =l -2 1=9%)
02 |
, (10)

31mech 0g=€o/N.

[TonyueHHbie B pe3yibTaTe pacueTa, ¢ y4eTOM KOPPEKTUPOBKHU METO 1A pacyeTa,
3HAYCHUSI HECYIIEH CIIOCOOHOCTH KOJOHH OTJIMYAKOTCSA OT IKCIIEPUMEHTAIBHBIX Ha
+12 %, 4TO CBHAETEIBCTBYET O JOCTOBEPHOCTH CJHICIIAHHBIX MPEINOJOKECHUM.
CpenHekBaipaTUYECKOE OTKJIOHEHHWE TEOPETHUECKOW HEeCyIIell CIOoCOOHOCTH OT
ONBITHOM CHM3WJIOCH B 7 pa3 IO CPaBHEHHUIO C PacuyeToOM IO HOpMaM. 3HAYCHUS

HpOFI/I6OB, MOJYYCHHBIX paCu€TOM OTJIMYAIOTCSA OT OKCIICPUMCHTAJIbHBIX HC 0oJiee ueM

Ha 32 %.
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Ha ocHOBaHMM TpUBENEHHBIX MJaHHBIX CHIENAeM BBIBOJA O TOM, UYTO
MPEIOKEHHBIE KOPPEKTUPOBKM METOAA pacyera No JAepOpMUPOBAHHOM cXeMme
MO3BOJIMIIN MTOJYYUTh Pe3yJbTaT, OMU3KUN K SKCIIEPUMEHTAILHOMY.

Pacuem dicenezobemonHvlx KOJNOHH NO HENUHEUHOU 0eOpMaAYUOHHOU MOOEU.
[Tpu momornum pazpaboranHoro mporpaMmuoro komruiekca «Komonna 2014» (PI'CY)
ObLT TMPOM3BENECH BBIUUCIUTEIBHBIM HAKCIEPUMEHT, IEJIbI0 KOTOPOro  CTajo
COMNOCTABJIEHUE TEOPETUUYECKUX U HSKCHEPUMEHTAIBHBIX JAHHBIX O HECyIlen
CIIOCOOHOCTH U JehOPMATUBHOCTH >KEJIE300€TOHHBIX KOJIOHH M3 BBICOKOINPOYHOIO
O6etoHa. Pacuer ObLT Mpou3BENEH Ha OCHOBAaHUM HENUWHEHHOHN nedopmMalmoHHON
MOJIENIA, peKOMeHayemol [ 1-3] B kauecTBe OCHOBHOTO METO/Ia pacuera.

Pacyet KOHCTpYyKLIMIA Ha OCHOBE Je(hOPMALITMOHHON MOJIENH C UCIIOJIb30BAHUEM
auarpaMm eopMupoBaHusl O€TOHa U apMaTyphl Hanoosee 3(h(PEeKTUBHO MPUMEHSTh
B BHJIC PCEATM30BAHHBIX B KOMIIBIOTEPHBIX MpOrpaMmax ajlroputmoB. B
pazpabotranHoit mnporpamme «Komnonna-2014» mnpucyrctByer OJIOK pacdera IIo
nedopMallMOHHOW MOJIEIH.

Anroputmbl  e()OpPMAIIMIOHHOTO pacueTa ObUTM COCTaBJICHbI Ha OCHOBE
M3JI0)KEHHOW B cBojax mpaBui [1-3] meronuku. OnHako, B OTJIUYME OT HOPM,
pacueTHble (OpMyJbl ObUIM TMPUMEHEHBI HE sl OOIIero ciydas pacuera, a
aJanTUPOBAHHBIE ISl CIIy4asi OTHOOCHOTO BHEIIEHTPEHHOTO CKATHUA MPSAMOYTOJIBHOTO
CEYCHMUS.

OCHOBHOI pacueT BeIEeTCs IIAaroBO-UTEPalMOHHBIM MeTofoM. OIHOM u3
MPEINOChUIOK J1e(hOpMallMOHHOTO pacyera SIBISETCS COOJIOJCHHE 3aKOHA IIOCKHX
ceuenuil. Torga nms onpeaenenus aedopmaliuii mo Bceil BBICOTE CEUEHUS JJOCTATOYHO
3HaTh nedopmaruu B AByX Toukax. [lepBas W3 HHX — 3TO KpailHEee CKATOE BOJOKHO
0eToHa, neopmanuu KOTOPOro B MPeAeIbHON CTAAUKN U3BECTHBI: €bmax=Eb,ult, TAE €p,2
— MpeAeNibHasl COKUMAeMOCTh OETOHA, €pyit — MPENETbHO AOoNMycTUMas aedopmarus
KpalHero C)KaToro BOJIOKHA OeToHa. BTopoil Touko# B ceueHun yao0HO BBIOpATh €ro

HEUTpaJIbHYIO OCh, HA KOTOPOH 1e(popMaliii paBHbI
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3a1aBIIMCh BEJIMYMHOM X, W 3HAS Epuit, 110 JUHEHHOMY 3aKOHY OMNpPEIEIUM
OTHOCHUTEJIbHBIC Ie(hOpMAITHH €, j B KAXKIOM BOJIOKHE OETOHA, a TAKKE &j — B KAKIOM
apmatypHoMm cTepkHe. [lpm momomm pguarpamMm nedopmupoBaHust OeTOoHa U
apMaTypbl M HM3BECTHOTO YK€ pacrpeesieHus aepopMaluii 1Mo BBICOTE CEUCHUS,
OTIPENIEINM HAIPSDKEHUS B KaXKIOM BOJIOKHE OETOHA W B KaXIOM DPSIAY apMaTyphl.
PaBHOnelicTByIOIIAasE BHYTPEHHUX YCWJIMH B OETOHE  HAXOJUTCA  MyTEM
WHTETPUPOBAHUS HANPSIKEHUH 110 BEICOTE CEUCHUSI.

[locne 3aBepiieHust mepedopa 3HAYEHUM X, KOTJa HAWIEHO pelleHue,
o0ecreynBaroIlee CTaTHYECKOE PAaBHOBECUE CEUCHMS, BHIYMCIIUM 3HAUYCHUE HECYIen
CIIOCOOHOCTH TIONEPEYHOTO CEUCHMS], U3 YPABHEHUSI CYMMBbl MPOCKIIUA BCEX CHII Ha
MIPOJIOJBHYIO OCh 3JIEMEHTA:

N:Nb+205,i'A5+20\s‘i'A\s,| , (11)

rie N, — paBHOmEHcTByIOIAss ycwinii B OeToHEe, ompeaenseMas

WHTETPUPOBAHUEM 10 BBICOTE CEYCHUS:
h

1=0 , (12)

Tak kak HeUTpanabHas OCb MO CBOEU CYTH SIBIISIETCS IPAHULIEH CXKATOWU 30HBI
0eToHa, X, TO JJIs ONPEICTICHUsI €€ TIOJIOKEHUSI HEOOXOAMMO BEIYUCIUTE X. OTHUM U3
YUCJICHHBIX METOJOB PELICHUS TaKOM 3aJaud SIBJISETCS METOJ JEIIEHUS OTpe3Ka
nonojiaMm. Kputepuem OKOHYaHUS UTEPALIMOHHOTO MPOIECCA SIBJISIETCS BBIMOJHEHUE
YCJIOBHUSI CTaTUYECKOTO paBHOBecus cedueHUss XM=0. Mnu, yuuTsiBasg IOIyCTUMBIE
MOrPEITHOCTH YHUCIEHHOTO MeToaa, XM=AM, rne BeauuuHa AM omnpezaensier
TOYHOCTH PEIICHUS.

Ha cnenytomem 3tamne pacuera onpeaensercsl BeIMUnHa MPOI0JIBHOTO U3rnba
koionHbl f. BrusHWEe mpomoipbHOrO WM3rmda Ha HECYNIYH0 CIIOCOOHOCTHh KOJIOHH
VUUTBHIBACTCS YBEJIMYEHUEM OCEBOT0 OKCIEHTPUCUTETAa Ha BEJIWYMHY Mporuoda:
eo=€otf. Creayromum 3TarmoM 3aHOBO BBITIONHSACTCS pacueT HEeCyIeH CIoCOOHOCTH

9JIEMCHTA C HOBBIM 3HAYCHUCM SKCUCHTPUCUTECTA.
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[IpuBeneHHass MOCIENOBATENBLHOCTh ONEpaluuid  (BBIYMCICHHE Hecyllel
CIIOCOOHOCTH —> OmpeIesieHne TPOoruoa — KOPPEKTUPOBKA IKCIICHTPUCUTETA —>

HECyIlel CroCOOHOCTH MPU HOBOM DKCUEHTPUCHUTETE. ..) BBIMOIHIETCS A0 TEX
nop, nmoka He OyaeT obecnedyeHa CXOAMMOCTb 3HaueHUs N Ha Mpeaplaylied u
MOCJEAYIONIEH CTYyNEHAX pacyeTa B Ipeenax 3aJaHHONH TOUHOCTU PELICHUS.

B ciyyae, eciu Bce CeUEHME OKaKETCSl CKATO — coriacHo [1-3,6], mpenenbHas
CKUMAEMOCTh O€TOHA Epyit MPUHUMACTCS HUKE 3HAYCHUS €pp U ONMPEACISIETCS IO
dhopmyie:

Epult = €b2— O(En2— Eho), (13)

IJie 0. — 3TO OTHOUIEHUE Ae(PpOopMaliiii MPOTHUBOIOJIOKHBIX TPAHEN CEUECHUS:

a=¢gl/e2<1,0 (14)

31ech € — OTHOCHUTENbHas Jedopmaiusi KpailHero BOJIOKHAa OeToHa Oosee
CKATOM TpaHU CEUCHUS, € = Ehut , @ € —OTHOCHUTENbHAs Aedopmalus HauMEHeEe
ckaToro BoOJIOKHA. CJENyIONMM STalloM BBIYUCIISIETCS HECyIlas CHocoOHOCTh N,
nporu0 f, 1 pacueT moBTOpSIETCSA 0 TEX MOP, TOKA HE OYACT JTOCTUTHYTA CXOAUMOCTh
o N.

st yaudukanum pacueTHbIX Gopmyn i ciaydaeB x>h u x<h, moj BeTM4nHoON
X TP MOJTHOCTBIO CKATOM CEYEHUU MPUHUMAETCS He h, KaK 3TO MPUHSATO MOHUMATH B
KJIACCUYECKOM TCOpHUM IKEJIe300€TOHA, a pPacCTOSHUE OT HEUTpaIbHOM OCH,
PacCIIOJIOKEHHOM 3a TpejenamMu MOMepeyHOro CeYeHus, 10 Haubojee yJajaeHHON OT

Hee rpaHu OeToHa (puc. 2).

7'

Puc.2. Cxema pacnpenenenus aedopMaiyii B IOMEPEIHOM CEUSHUH MPHU X>h.
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Tak Kak KpuUBH3HA 3JEMEHTA 3aBHCUT OT TOTr0, 00pa30BajvCh JU B CEUCHHUH
TPEIIMHBI, TO TPEXAe YeM TMepedTH K OJIOKy pacyeTa MporuOoB, HEOOXOTUMO
OTIPE/ICNIUTh HAJIMYWEe TPEIIMH B IONepedyHoM ceueHuHu. COrjlacCHO MPEArnoChLIKaM
pacuera Mo HEJIMHEHHON aedopMallMOHHONW Mojiend, 00 00pa30BaHUM TPEIIUH B
CEYCHHUH CYIAT 1O 3HAYCHUIO OTHOCUTENBHBIX AehopMaIriii KpaHero pacTSHYTOTO
BoJIOKHa OeroHa. Ecim 3Ta BenuumHa OOJIbIlIe MPENEIbHOM PaCTSHKMMOCTH OETOHA
(&bt max > €bt,2), TPSITUHBI B CEUCHUU 00pPa3yIOTCS.

MowmeHT, M, 1 yeumnue, N, 00pa3oBaHuUs TPEIUH ONPEICIISIO U3 CIASTYIOITUX
Mpeanockuiok. PaccmaTpuBaeTcsi COCTOSIHME CEUEHHS B MOMEHT OOpa30BaHUS
TPEIIMHBI, T.€. Eptmax — Ebult - JlAJIEC OMPEHETICTCS COOTBETCTBYIOIIAS BETUYMHA
CyKaTo 30HBI TTPU 00Pa30BaHUU TPEIIUHBI, Xcre , YCUITUE TPEIUHOOOpa3oBanusi, Ner ,
COOTBETCTBYIOIINI MTPOTUO KOJOHHBI, ferc.

Paznmuune  Mexay — pacdyeToM — HECylmled  CHOCOOHOCTHM M YCHIJIMS
TPENIMHOOOpa30BaHUS 3aKII0UYACTCS B ONpeseiaeHnu aedopmarnuii ceueHus, 1=f(x):
Kak OBUIO CKa3aHO BbIIlIE, BMECTO YCJIOBHS €b,max=eb,ult 3amaerca ycioBue
ebt,max=ebt,ult.

Pacuem na ocnose osyxnumetinoii ouacpammoel. Ilpunsareie B [3] 3HaueHUS

OTHOCUTEJBHBIX JlepopManuii B XapaKTEpHbIX TOYKAX paBHbL: s OetoHa B87—

ep1re=150"107; £55=303-107; 151 B109 — €p11eg=150-107; £,=265-107.

5 €b
~
€b1.red €b2
Puc. 3. JIpyxsmmneitHas auarpamma «cb—eby o CIT [40, 34].
B pesynpraTe pacdera moslydeHa Hecymias CIOCOOHOCTh CTOEK, CHUIIBHO

oTiiM4aromashacia OT 3KCIICPHUMCHTAJIbHBIX 3HaueHui. ToJbKo AJIA KOPOTKHX KOJIOHH
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CKaThIX CO CIy4allHbIM AKCLEHTPUCUTETOM, PE3yJIbTaTbl MOXHO Ha3BaTh
OTHOCHUTEJILHO MpUEMJIEMbIMU. Takxke ciaeayeT oOpaTUTh BHUMAHHUE, YTO HECyIlas
CIIOCOOHOCTH IO PacyeTy BO BCEX CIIydasiX HUKE IKCIIEPUMEHTAILHOM, B TO BPEMsI KaK
BEJIMYMHA MPOJIOJIBHOTO U3rnba — Ha00OpOT, BhIlIe. Pa3HHIla MEXIY pacueTHbIM U
AKCIIEPUMEHTANIbHBIM 3HaueHueMm koisebnercs ot 10 % nmo 300 %, He cuutas
«IEHTPAJIBbHOY» HArPYKEHHBIX KOJIOHH.

Taxkum oOpaszoM, 3aHIKCHHE HECYIIEeW CIOCOOHOCTH TPH pacueTe KOJIOHH U3
BBICOKOTPOYHOTO0 OETOHA HAa OCHOBE JBYXJIMHEHHOU quarpamMmbl AeGOpMUPOBAHUS
O6etoHa mo HopMam [1-3], CBSI3aHO CO 3HAYHUTENIBHBIM MPEBBIIICHHUEM PAaCUETHBIX
MPOTruO0OB COOTBETCTBYIOUIUX AKCIIEPUMEHTATBHBIX 3HAUCHUI.

C 1enpo ONpeaeuTh ONTUMANIBHYIO (POPMY NBYXJIMHEHHOW nuarpamMmbl ObuT
BBITIOJTHEH BBIYMCIIUTENBHBIN SKCIIEPUMEHT, 3aKIIOUAIOIIUNCA B MOA00OpE 3HAUYCHUI
OTHOCHUTENIBHBIX AePOpMaIuil €pired U €p2, MIPU KOTOPBIX HECYyIIasi CIOCOOHOCTh U
nedopMaliK KOJIOHH KOPPETUPOBAIIUCH OBl C pe3ybTaTaMu IKCIIEPUMEHTA.

Pe3ynbTaThl  TPOBEJACHHBIX  PacyeTOB  IMOKAa3aJd  OTCYTCTBHUE  UYETKOM
3aBUCUMOCTH ONTUMAIBHBIX 3HAYCHUI OTHOCUTENBHBIX JAehopMalinii OETOHA Ep red U
€p2 OT BapbUpyeMbIX (pakTopoB. B pesynbrare pacuera moaydyeHO, YTO OTKIOHECHHE
pacueTHOM MPOYHOCTU KOJIOHH OT (akThuecko coctaBmwio ot -37 % no 7 %.
CpenHekBaIpaTUYeCcKOe OTKJIOHEHWE CHU3UIIOCH B 8,8 pa3 u coctaBmiio 89,1 kH.

Pacuem na ocnose mpexnunetinot ouacpammol. Hopmel [1-3] myist TsKEIbIX
OETOHOB MpeJIaraloT TPEXJIMHEWHYIO 3aBUCUMOCTh «Oh—Ep» CIEIYIONIEro Buaa (puc.
4). OtHOcUTEeNbHBIE NepopMallid B XapaKTEPHBIX TOYKAX B COOTBETCTBUU C [3]
IPUHUMAIOTCS PaBHBIMH: £,1=0,6Ru/Ep; €00=200-10°. [IpenensHas cKUMaeMOCTb IS
BBICOKOTIPOYHBIX OETOHOB 3aBHCHUT OT Kjiacca O6eToHa u paBHa: jiisa O6etoHa B87 &y

=303-10"°; g B109 £p,=265-107°.
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e — o — ————

€p1 €po Ep2

Puc. 4. Tpexnuneitnas nuarpamma «cb—eb» o CII [40, 34].

Kak u B cilydae WCIONB30BaHUS ABYXJIMHEHHON IuarpamMmsl II0 HOpMaw,
pe3yJbTaTbl pacuera NPOJEMOHCTPUPOBAIM  3HAYUTEIBHOE OTKIOHEHHE  OT
AKCIIEPUMEHTAJIBHBIX 3HAYEHUI, KaK 110 HECYIIEH CIOCOOHOCTH, TaK U MO MpOrudam.

BBINOIHEHHBI BBIYUCIUTEIBHBIA 3KCIIEPUMEHT [0 ITOMCKY ONTHUMAJIBHBIX
3HAYEHUN OTHOCUTEIBHBIX JAe(POpMaLUA B XapaKTEPHBIX TOUKAX JUArpaMM IOKa3al,
4TO TpaHC(HOPMHUPOBAHHME HOPMATHBHOM JHMarpaMMbl YBEIUYEHHUEM MOIYJIA
YOPYTOCTH UM, COOTBETCTBEHHO, CIBUIOM TOYKH €p1 BJIEBO  OKa3bIBACTCS
Hed((PEKTUBHO, TaK KaK MPUBOJUT K HEKOTOPOMY YMEHBIIECHHUIO HECyIIeH
CHOCOOHOCTH KOJIOHH. DTO 3HaUY€HUE OCTAI0Ch HEOTKOPPEKTUPOBAHHBIM.

Hecyimast cnocoOHOCTh KOJIOHH, MOJyYEHHAsl M0 pacyeTy ¢ MCIOJIb30BaHUEM
TpaHC(HOPMHUPOBAHHON TPEXJIMHEHHON AUarpaMMbl, OKa3anach 3HAUUTEIbHO OJIMXKE K
DKCIIEPUMEHTAIBHBIM 3HAYCHUAM: OTKIIOHEHUE TEOPETUYECKUX 3HAYEHUM OT OIBITHBIX
coctaBuiu ot -26 % 1o +7 %. CpeaHeKkBaIpaTHYECKOE OTKJIIOHEHUE 0 CPABHEHUIO C
pe3ynbTaTaMy MO0 HOPMAaTHBHOM JHarpaMMme YMEHBIIWJIOCh B 6,5 pa3 M COCTaBUIIO
123,6 xH. MoxHO oOpaTUTh BHUMaHUE HA YMEHBILIEHUE €p2 C POCTOM THMOKOCTU
KOJIOHH IIPU MPOYUX PABHBIX YCIOBUAX. UETKON 3aBUCHUMOCTU 3HAYEHUU Epo U E€h2 OT
BapbUpyeMbIX (AKTOPOB, KaK U B CIy4yae JBYXJMHEHHOW TuarpaMmbl, OTMEYEHO HE
OBLIIO.

1o pe3ynbraTaM pacdeTa noJIy4eHO, YTO JJIs BBIIIOJHEHHS pACUETOB KOJIOHH U3
BBICOKOIIPOYHOTO O€TOHA MO TPEeXJIMHEHMHON JauarpamMme O€TOHA 3HAYCHHE Epi

PEKOMEH/IyeTCSI IPUHSATH 110 peKOMeHaarusM Hopm [1-3].
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NCCIEAOBAHUE IPUMEHAEMBIX B CTPOUTEJIBHBIX
PACTBOPAX COBPEMEHHBIX TOJIUMEPHBIX
COEJJMUHEHUH C ®YHKIIMOHAJIbHBIMU CBOMCTBAMHU

BEP/IHEB M.

mazucmpanm xageopvl CmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Matixonckuu 2ocyoapcmeennvlil MexHON02UYeCKUL YHUBEPCUMEm,

Poccus, 2. Matixon

KY3bMEHKO A.A.

mMazucmpanm kageopvi CmpoumenvbHuix u 00uenpogheccCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCUmem,

Poccus, 2. Marikon

TAUJIBIEB M.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHaNbHbIX OUCYUNTIUH,
Matixonckui 20cy0apcmeenblil MexHON02ULeCKUL YHUBePCUmMem,
Poccus, 2. Mauxon

HAJ/IBIPOB P.I.

ooyenm Kagedpvl CMpoumenbHvix U 00uWenpogpeccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKULl YHUsepcumemn,
Poccus, o.Mauxon

B naHHOW cTatbe pacCMOTpPEHbI OCHOBHBIE MOJMMEPHBIE COEIMHEHMS C ONpPeleICHHBIMU
(YHKIIMOHATLHBIMU CBOMCTBAMH, KOTOPBIE MPUMEHSIOTCS JIJISl CO3/IaHUs CTICIIHATIBHBIX COCTaB CYXHX
ctpoutenbHbix cmeceil (CCC) Ha ocHoBe moptTiaHaueMeHTa. [IpencraBieHa kimaccudukanus
JTAHHBIX BEIIECTB C aKIIEHTOM Ha IPUOPUTETHOE UCIIOIH30BAHKE B KaUeCTBE JOOABOK, C MOJyUYeHUEM
OCOOCHHBIX CBOICTB, HANpPaBIEHHBIX Ha pEIIEHHWE KOHKPETHBIX 3a/Jad B YCIOBUSX pabOTHl B
CTPOUTEIBHBIX KOHCTPYKIUSIX. PaccMOTpeHbl paziuyHbie 0a30BbIE BEIIECTBA U MX KOMOWHAIIMH
00yCIIOBJICHHBIE HCTIOIH30BAHUEM B OTPEIEIIEHHBIX YCIOBHSIX.

KiaoueBble cioBa: NOpTIAaHAUCMEHT, CYXHE CTPOUTCIBHBIC CMECH, IIOJIMMCPHBIC
COCAUHCHMS, PACTBOPUMOCTD B BOJIC, Knaccmbmcaum[.

Heobxonumoe yciaoBue ycremHoW MoAudUKalUU I[EMEHTHOW CHUCTEMBI
MOJIMMEPHBIMU T00aBKaMH, MPU TBEPACHUM 3aKIIOYACTCS B TOM, YTOOBI THApATAIUS
1eMeHTa u (GOpMHUPOBAHUE TUICHKU TOJMMepa (KOAJIECIEHIIUS YacTHI] MOoJuMepa U
MOJIMMEPHU3aIUsl CMOJ) MPOAOJDKATUCH OJHOBPEMEHHO 0 MOJYyYCHHUS MOHOJMTHOU
MaTpUYHON (pa3bl C CETEBOM CTPYKTYPOH, B KOTOPOI 00pa3yeTcs CBSI3b IIEMEHTHOU U

noauMepHeIXx a3 (pucyHok 1). OOpasyemas  CTpyKTypa  IOJUMEPHO-
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MOJM(ULIMPOBAHHOTO LEMEHTHOIO pacTBOpa IPEBOCXOAUT IO XapaKTepUCHKaM
aHaAJIOTUYHBIE PACTBOPHI, BHIIMOJIHEHHbIE 0€3 MPUMEHEHHUS MOJMMEPHBIX 100aBoK [1].

Harnsano xknaccudukarius moaMMepHbIX 100aBOK npejcTapieHa B Taomure 1.

\l"""\k" Polymer with carboxylate

[ roup (ester linkage) ~C~OR
y/ Y/ group [
o \oa o Nor § ]

l -ROH (Hydrolysis)

¢ ¢ R: Ayl group

Z V/
o/ \o‘ o/ \o‘

lOaz' formed by cement hydration

s \o\ l/\o #\\,o/\
HO —4 Ca? «— H20 H20 —» Cg?* w— H20

R /o 2, //o'—::—?A\ 0 /o’ Yo 0
c ¢ o o N7 \c/
v/‘\k/’C\ -8 -0~-8i-0— /"\.'/\

Bonding to aggregate Cross-linking of
surface with SiO2 polymer by Ca?*ions

PI/ICYHOK 1. Cxema peakuuu MEXKAy IMOJIMMEPOM, IEMCHTOM U 3aroJHuTeIeM

[TonumepHbie 100aBKH KIaCCUPUIIMPYIOTCS HA YEThIPE OCHOBHBIX THUIIA!

- JIATEKCHI;

- PEUCIIEPCUOHHBIE ITOPOILKY;

- pacTBOPHUMBIE B BOJE MOJIMMEPBHIL;

- )KUJKHUE TTOJTUMEPBL.

JlaTekchl COCTOSIT M3 OYEHb MAJICHBKUX TMOJMMEPHBIX YaCTHUIl, OOBIYHO
MPOU3BOATCS AMYJIBbCUOHHON MOJMMEpHU3alue (KpoMe JaTEKCOB HATYypaJbHOTO
Kaydyyka M SIOKCUAHOW cMOJbI). JIaTeKC HaTypajdbHOTO KaydyKa BBIJIETSAETCS W3
Kay4yKOBBIX JE€PEBBEB, 3aT€M KOHIIEHTPUPYETCS B BUAE CyXOro BemiecTna. JlaTekc
AIOKCUJHOW CMOJIBI MPOU3BOAUTCS IYyTEM 3MYJBIHPOBAHUS SIMOKCUIHOW CMOJIBI B

BOJC IIPH IIOMOIIHU ITOBCPXHOCTHO-AKTUBHBIX BCIICCTB.
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Jlamekcvl OOBIMHO KIIACCUPUIUPYIOTCS IO BHUAY SJIEKTPUUYECKUX 3apsiioB
YacTHUIl TMOJUMEpa, OMPEACISIONIUMCS TUIIOM MOBEPXHOCTHO-AKTUBHBIX BEIIECTB,
UCIOJIb3YEeMbIX B U X MIPOU3BOCTBE B CIECAYIONINE TPHU TPYIIIIbI:

-KaTUOHHBIE (ITOJIOKUTEIIBHO 3apsKEHHBIE),

- AHMOHHBIE (OTPULIATEIILHO 3apSHKCHHBIE),

-HE-MOHHBIC (Pa3psIKCHHBIC).

Tabauua 1.
Kaaccudukanus noauMepHbIX 100aBOK
DnacTUYHbIE HarypanbHblii Kaydyk
JaTEeKChl Cunrernueckuil | byraaneH-cTUPOIbHBIN
Kay4dyK Kayuyk
XJ10pOnpeHOBbIN
Kayuyk
Metunmerakpunar-
OyTanueH
Tepmo ITonmakpunar
IJIaCTUYHBIE Ctupoa-akpujioBble JUCIIEPCUI
g JIATEKChI OTUJICHBUHWIALIETAT
§ [1oIMBUHUITUPPOJIUIOH
= [MonunponuieH
~ [TonuBuHUIALIETAT
= [ToMMATHIICHTTTUKOJIb
Lcé Tepmo DOIMOKCUIHBIE CMOJIBI
Zf pEeaKTHBHEIE
2 JIATEKChI
5 butymHubIe Acdanbt
E JIATEKCBI [Tpope3nHeHHbI acanbT
S [Tapadun
= CwMmeniaHHbIe JTaTeKChI
Penucnepcuonnsie | DTUICHBUHUIALETAT
MIOPOLLIKU [TonuBuHMIANETAT
Crupon-akpuioBble AUCIIEPCUU
[TosnnakpuioBblie 3pUpsI
PacTBOopuMBIE B [ToIMBUHUIIOBBIN CIIUPT
BOJI€ MTOJINMEPBI [Tonnakpunamua
(Monomepsr) AxpuaTel AKpWJIaT KaJIbIIHS
AKpuiaT MarHust
[IpouzBoaHbIE MeTtunuemnonosa
L[EJUTIOJIO3BI OTuinemon03a
Kunxue ONOKCUIHEIE CMOJIBI
MIOJIUMEPBI HenacpliiieHHbIe TOTUIPUPHBIE CMOJIBI
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B nenom satekchl SBISIOTCA CONOJUMMEPHBIMH CUCTEMAMM JIBYX WU Ooiiee
paznmuyHbIXx MOHOMepoB. CojaepkaHu€ CyXHX BEIIECTB BKIIOYAs MOJHUMEPHI,
AMYJIBIaToOpPbI, CTA0OMIN3AaTOPBI, U T.1. cocTaBisieT 40-50% or macchl. bonbIMHCTBO
UMEIOUINXCSA B IMPOJAXe JIATEKCOB, KaK IOJIMMEPHBIX J100ABOK OCHOBBIBAE€TCS Ha
AIIACTOMEPHBIX M TEPMOIUIACTHUECKUX TMOJIUMepax, (HOPMUPYIOMIUX CIUIONIHBIC
[OJIMMEPHBIE TUIEHKU MIPU 3acThIBaHUU. BbineneHuble B Tabnune 1 maTekchl ABISIOTCS
OCHOBHBIMH, WCIIOJIb3YEMBIMH B MHpE Ha CeroAHsmHuid jgeHs [1]. Xumwndeckue

CTPYKTYpPbl OCHOBHBIX JIATEKCOB MOKa3aHbl B Tabnuiie 2.

Taoauna 2.
X#uMH4YeCKHE CTPYKTYPbl OCHOBHBIX JIATEKCOB.
Tun marekca XHUMUYECKasi CTPYKTypa
Harypaneubii
KaydyK CHa CHz CHe
C=CH 7/ SCmCH™ ™
-cte 7 S oo
n
XJ10pOonpeHOBbIN
Kay4yK Ci
H 1
(Heonper) «CHz -C = CH - CHz -
n
byranuen-
CTUPOJIbHBII
KayJyK -CHz2 -CH = CH - CH2 - CHz2 'g‘l-
n
IHonuakpunar
Cl-la Cl-l
n R Akyi group
Crupou-
aKpUJIOBBIE . i N " "
JUCIIEPCUU CHa ?“ CHa
O~C-OR
n A : Alkyl group
OTuneHBUHWIALIE
et -CH:-CI*I!-OH!-?H-
OCOCHa n
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Obwue mpebosanus 015 1AMeEKCO8, KaAK NOJUMEPHBIX 000ABOK:

- Belcokasg XxuMHu4YecKasi CTOMKOCTh K aKTUBHBIM KaTHOHAM, TAaKUM KaK HMOHBI
kanbuusa (Ca2+) u amoMuHueBble HOHBI (Al3+) BbifensieMble BO BpeMs TUApaTaluu
LEMEHTHOW CMECH.

- BpICOKast CTOMKOCTh K MEXAHUYECKUM BO3JICUCTBUSM.

- Huzkoe nenooOpa3zoBaHue Mpu 3aMeIIMBaHUK PACTBOPA.

- OTCyTCTBHE HETaTUBHBIX BO3ACHCTBUI HAa THApAaTALIMIO LIEMEHTHOTO pacTBOPA.

- JlocTaTo4HO HU3Kas TeMIlepaTypa IIEHKOOOpa30BaHus IIPU XOPOILIEeH aire3uu
C LIEMEHTHBIM KaMHEM.

- IIpeBocxoaHas BOJOCTOMKOCTh MOJUMEPHBIX IIEHOK, C(OPMUPOBAHHBIX B
pacTBOpe Ui OETOHE.

- TeruoBast ycTOWYUBOCTD 711 OOJIBIIMX KOJEOaHUI TeMIlepaTypbl BO BpeMsl
TPAHCIIOPTUPOBKU U XPAHECHHS.

Moougukayuss ~ namexkcamu  TEMEHTHOTO  pacTBOpa  PEryJIupyeTcs
OJIHOBPEMEHHO TUApaTalueil HeMEeHTa U (POPMUPOBAHUEM MOJUMEPHOU MIIIEHKON B X
cBssytouieil Qasze. I[lpouecc ruaparanuu IeMEHTa, Kak IPaBWIO, IMPEALIECTBYET
npoueccy  IJIeHKooOpa3oBaHusA. HekoTopple XMMHUYECKHME peaklUud MOTYT
MPOUCXOJUTh MEXAY MOBEPXHOCTAMH YAaCTULl XUMUYECKH AKTUBHBIX MOJIUMEPOB,
TaKUX KaK CJIOKHbIE A(UPHI MOHAKpHiIaTa U HOHOB Kamblius (Ca2+). Takue peakiuu
VIYYIIAIOT CBSA3b MEXAY THMAPATUPYIOIIMM LIEMEHTOM M 3alOJHUTEIEM, a TaKXKe
yJIydI1IaIOT CBOMCTBA 3aTBEPAEBLIETO JIATEKC-MOIM(ULIIMPOBAHHOTO PacTBOPA.

Kak 00bsiciHeHo Bbiiie [1], cBoiicTBa 00BIYHOTO IIEMEHTHOT'O pacTBOpa U OETOHA
OOBIYHO YJIy4YIIAlOTCAd B 3HAYUTENBHOW CTENEHW MpHU JIATEKCHOW MoJupukanuen
cMecH. MHUKpPOTpelMHbl B HM3MEHEHHOM JIATEKCOM pacTBOpe U OeToHe TMoj
HalpsHKEHUEM  COCIMHEHbl IUJICHKaMHM — MoJuMepa WiM  c(OPMUPOBAHHBIMU
MeMOpaHamMu, KOTOpble NPEIOTBPAILAIOT PacHpoCTpaHEHUE TPEUIMHBI (BO3HUKAET
CUJIbHAs LIEMEHTHAs CBA3b) TUpaTalisl pa3BUBAETCS.

Takoit »¢pdexT ycunuBaercs ¢ yBETUYEHUEM COJEpKaHUS MOJIMMepa WM

OTHOIIEHUS MOJIUMEP/TIEMEHT (OTpeIeICHHBIN KaK MACCOBOE OTHOIIEHUE COACPIKAHUS
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CYXOT'0 BEILECTBA JIATEKCA HA MAacCy LIEMEHTAa B U3BMEHEHHOM JIATEKCOM PacTBOPE WIH
O0eToHEe), U MPUBOAAT K YBEJIWYCHHOW MPOYHOCTH HA PACTSDKEHHE M BSI3KOCTH
paspyuieHus. OaHako M30BITOYHOE BOBJIEUEHUE BO3JyXa M BKIIOUEHHUE IOJIMMEpa
BBI3BIBAIOT Pa3pbiBbl C(HOPMUPOBAHHOW MOHOJIUTHOM CETEBOW CTPYKTYphl, CHIIA
KOTOPOM YMEHBIIIAETCS, HECMOTPSI HA TO, YTO HEKOTOPBIE XWMHUYECKHE PEAKLMHU
OpOAOJDKAIOTC, Kak Moka3aHo Ha Pucynke 1. I'epmermsupyromuii 3pdext u3z-3a
IUICHOK TOJIMMEpa WM MeMOpaH Takke O0ecreurBaeT 3HAUMTENbHOE YBEINYCHHE
BOJOHEIIPOHUIIAEMOCTH WJIX BOJOHEITPOHUIIAEMOCTH, COITPOTHUBIICHHUSI BJIAXKHOCTH WJIN
BO3/IyITHOMY TIPOHUKAHHIO, XUMHUYECKON CTOMKOCTH ¥ MOpo3ocToikocTH [1,2].

Peoucnepcuonnvie nopowku. B 1enoM penucriepcUOHHBIE MOPOILIKH,
UCIOJIB3YIOUIMECS] B KayecTBE IOJIMMEPHBIX J00aBOK, HPOU3BOAATCS IyTEM
BBICYIIMBAHUS IIOJUMEPHOM SMYJIBCHUH JUIA TOJYYEHUS NOJUMEPHOTO IOPOIIKA.
Ilepen cymkon JaTeKChl COCIUHSIOTCS ¢ HEKOTOPBIMA KOMIIOHEHTAMU, TAKUMH KaK
OaKTepuLUIbI, CIyKalllue Ui CYIIKH, U IIEHOracuTeIsiMU. [ 1Ha, kBapi 1 kapOoHaT
KaJIbLIUS T00aBISIOTCA K NOJMMEPHBIM MOPOIIKaM BO BPEMS WM MOCIE CYIIKH IS
TOTO, 4TOOBI MOPOIIKM BO BpPEMS XPaHEHHUS OCTaBaJIMCh CHITy4YUMHU. Bblicoxmimii
MOPOILIOK C pa3MEpPOM TI'paHysl BCErO HECKOJBKO MHMKPOH O0ECIeUYMBAET XOPOIIYIO
TEKy4ECTb.

Brinenennsie B Tabnune 1 penucnepcroHHbIE TOPOLIKH SBIISIOTCSI OCHOBHBIMH,
Y CIIOJIb3YEMBIMH BO BCEM MHUPE.

OObIYHO, penuCIEepCUOHHBIE TMOPOIIKK A00aBISIOTCS B cyxue cmecu. llpum
B3aMMOJEHUCTBUU C BOJON BOJAOPACTBOPUMBIN MMOPOLIOK aKTUBU3UPYETCS, BO3BpaIlas
AMYJIbCHIO B €€ HcXoAHoe cocTtosiHue. [Ipm HeoOxomumocTu A00aBISIIOTCS elle
IIEHOTacuTeNu. PequcrepcnoHHbIe MOPOLIKH ITPEACTABIICHBI HA OCHOBE COITOJIMMEPOB,
TOMOMOJIMMEPOB U Tep-MoAuMepoB. Hannuue B cocTtaBe NUCIEPCUOHHBIX MOPOIIKOB
ATUJIEHA TO3BOJSIET O0OONTHUCH Oe3 A00aBieHUs MIACTU(PUKATOPOB BO BPEMS €ro
IIPOU3BOJICTBA.

PenucriepcMOHHBIN TOPOLIOK JUCTIEPTUPYETCS IPU 3aTBOPEHUU BOLOM U I10CIIE

oOpeTaeT Te K€ CBOWCTBA, 4TO U B (OopMe AUCTIEPCUU, T. €. IPU HCTIAPEHUU BOJBI
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oOpa3yeT NoIMMEPHYIO IUIEHKY € XOpOILeH aAre3uei U BbICOKOM 1e(popMUPYEMOCTBIO.

WNneanbHass KOMOMHALMS LEMEHTHBIX W MMOJMMEPHBIX BSDKYLIMX IO3BOJISET
OCYILIECTBUTH IPOU3BOACTBO KOMIIO3UIIMOHHBIX MPOJYKTOB, OTBEYAIOUINX BBICOKUM
TpeOOBaHUAM [0 aIre3Ud Ha Pa3IMYHBIX cyOcTpaTax, 1e(opMHpPyeMOCTH, BOAO- U
MAapONPOHUI[AEMOCTH, BOJOOTTAIKUBAaEMOCTH. [IpuMeHeHHe peaucnepCHOHHBIX
HOPOIIKOB MO3BOJIAET YIYUIIUTh Psifl MOKa3aTeslel [IEMEHTHBIX CUCTEM: YIy4llIeHHE
aAre3uy, CHWKEHUE MOJYJIA 3JIACTUYHOCTH, MOBBIIIEHHE NPOYHOCTH HA H3THO,
HOBBIIIEHHUE 1€(POPMUPYEMOCTH, YIyULIEHUE YCTOMYUBOCTU K HCTUPAHUIO, CHIIKEHUE
BOJIOTIOIVIONICHUS, TOBBIIICHUE BOJOYACP/KAHUS, YIYUIICHUS TEXHOJIOTUYHOCTH
HaHeCeHUs pactBopa. McxogHeiMu MOHOMEpaMu JUisl JAMCHEPCUOHHBIX IMOPOILIKOB
ABJSIFOTCS:  BHHWJIALETET,  BUHWI-XJOPWJI,  BUHWUIAypaT, BHHWIBEpCATar,
ATUJIEH,CTUPOJI, akpuiaT. l[lopomku Kak MpaBuiIO MPOU3BOAATCS OENOro LBETa ¢
cpennum pazmepom yactuil ~ 400 Mxm.

HekoTopsie penucnepcroHHble TOPOIIKA MOAU(ULIIMPOBAHBI TOJTMBUHUIOBBIM
CIOUPTOM B KayeCTBE 3allIMTHOrO KoJuonaa. OHM HE COJAEpKaT IUIACTU(DUKATOPOB U
XopoIio peaucneprupyrores [1-3].

Moouguxayus peoucnepcuonnvie nopowkamu. IlpuHiun wmoaudbUKaIIN
LIEMEHTHOTO pacTBOpa M O€TOHAa pPEIUCIEPCHOHHBIMU TMOPOIIKAaMU MO0J00€H
JaTeKCHOW MOJU(UKalMU, 32 HCKIOYEHHEM TOro, YTO TOPOUIKH, KaK IpaBHIIO,
IIPUMEHSIOTCST B COCTaBE CyXMX cmeced. Bo BpeMs 3aTBOpeHHMs BOJOU
PEANCIEPCUOHHBIE TTOPOIIKM ITOBTOPHO AMYJBIUPYIOTCS B U3MEHEHHOM PacTBOPE U
MPOSIBIISIIOT CBOMCTBA aHAJOTUYHBIE MTOJIMMEPHBIM J0OAaBKaM M3 JIaTeKca.

Pacmeopumvle 6 600e nonumepvr. PacTBopuMble B BOJE MOJUMEPHI,
HCIIONIB3YIOUIMECS] B KAdyeCTBE IOJMMEPHBIX J100aBOK, MPEACTABISAIOT COOOM
BOJIOPACTBOPUMBIE MOPOLIKUA (TIPOM3BOJHBIE IIEJUTIONI03bI, MOJTUBUHUIIOBBIA CIUPT,
nonuakpuwiaMus U T.1). X ocHOBHOUM 3((}EKT COCTOMT B TOM, YTOOBI YIYUIIHMTh
paboTOCIIOCOOHOCTh IIEMEHTHOM cMecu. AKpUJIaThl, TaKM€ KaK aKpuiaT KajblUs U
aKpuiaT MarHus, J00aBJSIONIMECS B BUJE MOHOMEpa TAaKXKE BXOISAT B JIAHHYIO

KaTeropuio.
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MeTunienntono3a BOAOPaCTBOPUMAsL - TPEJICTABIISAET CO00 METUIIOBBIN 3up
nestono3sl. JlozupoBku metmiemtonossl 0,1-1,0% pemator mpobiemy OpicTporo
00€3BOKMBAHUSI PACTBOpPAa HA BBICOKOTIOPUCTHIX OCHOBAHUSX, UYTO OOBSICHSAETCA
BBICOKOM BOJIOYJIEP>KUBAIOIIEH CIOCOOHOCTHIO 3THX MarepuaioB. [IpousBoautenu
3aBEPSIOT YTO, BBEJICHWE METHIILIEIUIIOIO3bI JIEA€T BO3MOKHBIM €€ HCIOJIb30BaHUE
0e3 100aBKHU aJre3uBOB - PEAUCIEPTUPYEMBIX MOJTUMEPOB B SIKOHOMUYHBIX COCTaBAaX,
a TakkKe TMOJy4YeHHE pPACTBOPHBIX COCTaBOB C JUIUTEIbHBIM  BPEMEHEM
AKU3HECTIOCOOHOCTHU. UeM OoJiblie 3HaUeHHE BA3KOCTH METHIIEIUTIONO3bI, TEM O0JIbIIe
U €€ BOAOYAEep KUBAIOIIas CIIOCOOHOCTHIO. YeM 0oJblle CTENeHb JUCTIEPCTHOCTH, TEM
BBIIIE PACTBOPUMOCTb. J[00aBKM METHILEIUTION03bl 00€CIEUYUBAIOT JOCTATOYHOE
BOJIOYJIEp’)KaHUE B IIEMEHTHBIX pPAaCTBOpPaX, OHM YMEHBIIAIOT MUTPAIMIO BOJBI B
OCHOBaHUE, Ha MOBEPXHOCTh KOTOPOTO HAHECEH PacTBOP. XOpOIIasi yCTOWIHBOCTD K
CIOJI3aHUIO TO3BOJISIET JOOABIATh B KOMIO3ULMIO OOJIbLIE BOJBI, YTO COKpPAILIAET
pacxon pactBopa. [Ipu 3ToM MOXHO OKPBIBAaTh 0OJIbILIE TOBEPXHOCTH.

OTuUnueno103a (OKCH3THILEIION03a) - IPEICTABIsAET OO0 HEMOHOTEHHBIM
a¢up 1nemwtono3sl. Jfo6aBka DTUMIETION03b! (OKCHATHIEIUTIOIO3bI) TPOU3BOIUTCS
B BHUje Oenoro, MenkoaucnepcHoro nopoika. [lonydaroT ee myrem stepudukanuu
[EJUTIONO03bI, TPH OSTOM aTOMBl BOAOPOJA TUAPOKCHUIBHBIX TPYII B 3BEHBSIX
aHTUJPOTIIFOKO3bl YACTUYHO 3aMEIIAOTCS STUIILHON U THIPOKCUATUIBLHON TPYTIIIaMU.
OTOT mpouecc ATepUPUKALMM J€TaeT LEJUII0J03y pacTBOPUMOM B BOJE.
OTUILEIUTI0N03a (OKCUATUIILEIUIIOI03a) PETYJIUPYET BOAOYAEPKAHUE, 3aMEIJISIET
yXOJ BJarud B TUTPOCKONHUYECKYI0 OCHOBY, Oyiarojapsi 4emy BOJla OCTaeTcsl B
[IEMEHTHOM pacTBOpe U o0ecreunBaeT paBHOMEPHOE CXBATHIBAHUE U 3aTBEP/ICBAHME.
BognoynepxxuBatoriasi cmocoOHOCTh 3aBUCUT OT YPOBHSI BSI3KOCTH, PaCTBOPHUMOCTH,
OKpY)KalIled TeMIeparypbl W pa3Mepa 4YacTHIl. 3aMelIeHHe OTWIBHOH U
THIPOKCUATUIILHOU rpymnm pUIaeT no0aBKaM ATUIILIEILTIONO3BI
(OKCHATHIILIEIUTIONO3bI) TOBEPXHOCTHO-aKTUBHBIE CBOMCTBA, Ojaroaaps KOTOPBIM
YAEPKUBAIOTCS BO3AYIITHBIC My3bIPbKH, NEHCTBYIONINE KaK CMa3Ka MEXIY TBEPIbIM

BEIIIECTBOM U PaCTBOPOM
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OcHoBHBIE T J00aBOK: BO3IYyXOBOJICYCHHE, IEHOTAIICHHE, YCKOPEHHE
TBEpJCHUS, 3aME]IJICHUE TBEPACHUS U T. 1.

Moouguxayus pacmeopumvimu 6 600e noaumepamu. B wmoaudbukanuu
pPacTBOPUMBIMU B BOJIC€ TOJUMEPAMU, TAKUMH KaK TPOW3BOAHBIC IIEIUTFOJIO3B H
MMOJIMBUHWJIOBBIN CIUPT, HEOOJBIINE KOJIWYECTBA TOJUMEPOB J00ABIISAIOTCS Kak
MOPOIIKHA WM BOJHBIE PACTBOPBI K IIEMEHTHOMY PAacTBOPY BO BpEMsI CMEIIIMBAHU.
Takas Moaudukanus B OCHOBHOM YiydllaeT HX  pabOTOCIOCOOHOCTh H3-3a
MIOBEPXHOCTHOM NIEATETHPHOCTH PACTBOPUMBIX B BOJIE MOJUMEPOB M MPEOTBpAIIacT
MPEXKICBPEMEHHYI0O OCTAaHOBKY Habopa MPOYHOCTH IEMEHTHOM CHUCTEMBI 3a CUEeT
YBEJTMYCHHS BSI3KOCTH BOJTHOH (ha3bl B paCTBOPE U repMeTH3upyromeM dhdexre n3-3a
dbopMHUpoOBaHUsS OYEHb TOHKHX HEMPOHMIIAEMBIX IUICHOK B cucteMe. B 1enom
pacTBOpPHMBIC B BOJI€ TIOJMMEPHI CIIOCOOCTBYIOT HEOOIBIIOMY  YIyYIISHUIO
W3MEHEHHBIX IIEMCHTHBIX cucTeMm [1-3].

Kuoxue nonumeper. YKunkue TOJUMEPHI, HCIONB3YIONIUECS B KadyeCTBE
MTOJIMMEPHBIX J00ABOK, IPEICTABIISIOT COOOM BSI3KYIO TTOJIMMEPHYIO )KHIKOCTh, TAKYIO
KaK 3TOKCUHAS CMOJIa M HEHACHIIIEHHAs! o3 pupHas cmoa. XKuakue moJmMepsl ¢
OTBEPJIUTEIIEM WM KaTaIU3aTOPOM M aKCelIepaTopoM MOOABISIIOTCS K IIEMEHTHOMY
pacTBOpy MpHu cMemuBaHuK. JKHUIKUE TOJMMEpPhl HauOoJee PEAKO UCIOJB3YIOTCS B
KauecTBe T0OABOK B IIEMEHTHBIE CUCTEMBI, YEM TIEPBBIC TPH KATETOPUH.

Moougpuxayus osrcuokumu nonumepamu. Ilpu MomuduKanuu 1IEMEHTHOTO
pacTBOpa KHJAKUMU TEPMOPEAKTUBHBIMA CMOJIAMU TIOJIUMEPHI C MAaJICHbKOM
MOJICKYJISIPHON Maccoi J00aBIISIIOTCS B XKHAKON (opMe K IIEMEHTHOMY PacTBOPY BO
BpeMs cMemuBanus. CojepikaHue IMoauMepa MOIU(GUIIMPOBAHHOTO pPacTBOpa Kak
MIPaBUJIO, BBIIIE, YEM Y JIaTeKca-MOIU(PHUIIMPOBAHHBIX CUCTEM. B 3T0l Moaudukammm
MOJIMMEPHU3AIU WHULUUPYETCS] B TPUCYTCTBUU BOABI 10 (opMuUpoBaHHS (Has3bl
MOJIMMEpPa C OJHOBPEMEHHOM THApaTalluu IeMeHTa. B pesynbrare daza MaTpHIlbI
(hopMHUpYETCS C CETeBOM CTPYKTYPO B3aMMHO MTPOHUKAIONIUX (pa3 ruapaTa nojammepa
u niemenTa. CiaeoBaTesbHO, MPOYHOCTh U APYTHE CBOMCTBA M3MEHEHHOT'O PacTBOPA

YIYy4YIICHBI ITOYTHU TaAKUM KC CHOCO6OM, KaK 1 UI3BMCHCHHBIX JIATCKCOM CHCTCM.
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Ionumepnuvie 0obasku 6 6ude nopowikos. Ilo XUMUYECKOW MpUPOJE
MTOPOIITKOBEIE TOJTUMEPHBIC TOOABKH, UCTIOJIB3YEMBIE B CYXHX CMECSX - 3TO TMPOTYKTHI
OpPraHMYECKOTO CHHTE3a: MOBEPXHOCTHO-AKTHUBHBIC BEIECTBA, PEIUCIECPTUPYEMbIC
MOJTUMEPHBIC TUCTICPCUH, TTOJIUMEPHBIE 3(PHUPHI 1IEIUTI0N03bI, 3PPl Kpaxmaia u T.1I.
Cas3yronye B peaUCIEPTUPYEMBIX MOPOITKOOOPA3HBIX JT00aBKaX, KaK TOBOPHUIOCH
BBIIIIE, PA3HBIX TUIOB: CTUPOJI-OyTalMEHOBBIC COMOIUMEPHI, BUHIIIAIIETETAKPHIIOBBIC
COTIOJTUMEPHI, BUHWJIAIETATATHIICHOBHIE COTIONTUMEPHI, TOMOIIOJTIMEPHI
MOJUAKPWIOBBIX  3(DUPOB, CTHPOJI-aKPUJIOBBIE COMOJMMEpPHl W 1p. Bwidop
PEKOMEHIyeMbIX BOJOHA0YXaeMbIX M BOJOPACTBOPUMBIX IMOPOIIKOBBIX MOJIUMEPOB
JOCTaTOYHO IMHPOKHA, MHOTHE€ U3 HUX OCOOCHHBI (M3MEHSS OTMpEICICHHBIC
XapaKTEPUCTUKU IIEMEHTHBIX CMECE, OHHM HE BO3JCUCTBYIOT Ha Jpyrue
XapaKTEPUCTHKH, WM BO3JICHCTBHE MPHUOOPETAECT XapaKTep, P KOTOPOM ITOTHMED
M3MEHSET CTPYKTYPY M XapaKTep MaTepraja MmojaHoCThio). [[puMeHeHne moTMMepHbIX
MOAU(PUKATOPOB TO3BOJISIET MCIOJIb30BaTh CyXHE€ CMECH B 3aBUCHMOCTH OT HX
(GYHKIIMOHATBLHOTO Ha3HAYCHUS: MOBBIIIATH MIPOYHOCTb, yIIy4IIaTh
yA000YKJIaIbIBAEMOCTh ~ pacTBOpa,  TMOBBIIATH  BOJOHENIPOHUIIAEMOCTh  H
MOPO30CTONKOCTh, TMOBBIINIATh BOAOYACPKUBAIOIIYIO CIHOCOOHOCTH 3aTBEPJIEBIIIETO
pacTBOpa, IPH OTPHUIIATEIIBHBIX TEeMIIepaTypax 00ecIeuynBaTh HOPMAIBHOE TBEPACHHE
pacTBoOpa U T. 1.

[To ¢pyHKIMOHATEHOMY HAa3HAYEHHUIO BCE MOPOIIKOBBIC MOJUMEPHBIC TO0aBKH
MOKHO pa3JenTh Ha JIBE€ OCHOBHBIX TPYIIIHI:

1. JloGaBkH, peryIupyronIie TEXHOJOTUYECKHE CBOWCTBA MHUHEPAIbHBIX
cMecei:

- PEeryJMpYyIOIIUE  PEOJIOTHUECKHE  CBOWCTBA:  IUIACTH(UKATOPHI |
cymnepIiacTu(GUKaTOPBI, 3aryIIArOIIUe, MPUIAIONINE THKCOTPOITHOCTh PAaCTBOPY;

- YIIy4IIAIONINe aIre3ulo;

- BOJIOY/ICP KU BAIOIIINE;

- PEryIUPYIOIINE BO3TyXOBOBJICUCHNUE;

- PETYIUPYIOLIMNE CPOKHU CXBATHIBAHUS.
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2. 1o6aBKu, peryIUpyroume 3KCITyaTallMOHHbIE XapaKTepUCTUKHU MaTepuara:

- TIOBBITIAIOIITNE aTMOC(EPOCTONKOCTH 1 MOPO30CTOMKOCTB;

- perynupyomue (U3NKO-MEXaHUYECKUE XapaKTEPUCTUKU (COMPOTUBICHUE
CABUTY, TPOYHOCTH HA CXKaTHE U U3TUO U JIp.);

- IPUAIOIHE MaTEepHATy THIAPOPOOHBIE CBOMCTRA,;

- CHIDKAIOIIKE ycaJ0uHble neopMalnu;

- PETyJIMPYIOIIHE NOPUCTOCTh LIEMEHTHOT'O KaMHS;

Taxxke OONBIION psAJl MOJUMEPHBIX J00ABOK, OJHOBPEMEHHO BIMAIONIMX Ha
TEXHOJIOTMYECKHE W SKCIUTyaTallMOHHBIE TOKa3zaTrelu (B OCHOBHOM, 3TO BIIMSIHHUE
3aBUCUT OT JIO3UPOBKU Moaudukatopa). Hampumep, K HUM OTHOCATCA
peaucneprupyeMbie OPOIIKH, CII0KHBIE 3(DUPHI LEITIOI03BI U JP.

Bce mnopomikoBbie TOJUMEPHI COBMECTHO C MHUHEPAIbHBIMU BSDKYIIUMH,
MPOSIBIIAIOT CBOM WHAWBUyaJIbHBIE KadeCTBa, MpHUIaBas pacTBOpaM pa3IuyHbIC

CBOMCTBA, OTJIIMYHBIE OT PacCTBOPOB 0€3 100aBOK.
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3. ['OCT 5802-86 «PacTBOpBl CcTpoUTENbHbIE. METOAbl HUCHBITAHUNY.
YT1BepxkaeH U BBeleH B aeuctBue llocraHoBnenuem ['ocynapCTBEHHOTO KOMMTETA

CCCP no penam crpoutenbeTBa oT 11.12.85 1. Ne214.
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NCCIEAOBAHUE MEXAHUKU I'PYHTOB YUCJ/IEHHBIMH
METOAAMMU PACYHETA

JAAPI'YIIIAOB P.U.

mazucmpanm xageopvl cmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Martixonckuu 2ocyoapcmeennblil MmexHON02ULeCKUL YHUBEPCUmem,

Poccus, 2. Mauxon

TI'YPKHH H.B.

mMazucmpanm kageopvi cmpoumenvHulx u 00uenpoheccuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKULl YHUBePCUmem,

Poccus, 2. Marixon

HIHIIIOBA P.I.

doyenm Kageopvl CMpoumebHbviX U 00uWenpopeccUuoHaAIbHbIX OUCYUNTUH,
Matixonckuii 20cyo0apcmeenblil MexHON02UYeCKUL YHUBepCUmem,
Poccusa, 2. Mauxon

JAPHOHOB IO.M.

doyenm Kageopvl CMpoumebHbviX U 00uWenpopeccUuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeennvlil MexHON02ULeCKUL YHUBepCUmem,
Poccusa, 2. Marikon

Cpenu 4YMCIIEHHBIX METO/IOB PACUETa B MEXAHUKE IPYHTOB Yallle BCETO NPUMEHSIOTCS METO
koHeuHbIX pazHocTeil (MKP) u meron koHeunbix anemenToB (MKD), koTopeiMM pemiatoTcs Takue
33a4d KaK KOHCOJMJAALHKA, IOJ3y4ecTb, JMHAMUKAa TIPYHTOB M TaK Jajiee, MaTeMaTU4eCKU
MOJIETTUPYIOTCS TOBEIEHUE TPYHTOBBIX MAaCCUBOB, B3aUMOJICHCTBYIOIINUX C COOPYKEHUSIMH, C YYETOM
MPAKTUYECKH BCEX MPUCYIIUX TPYHTaM ocobeHHocTel. /[ obecnieueHust MpOCTOTHI U COKPALEHUS
BPEMEHH PACUETOB Ha OCHOBE 3THUX METOJIOB Pa3padaThIBAIOTCS BHIUMCIUTENbHBIE IPOrPaMMBbl HIIN
IIPOrpaMMHBIE KOMIIJIEKCHI, KOTOPbIE OPUEHTUPOBAHbI HAa PELLICHUE ONPENEICHHBIX 3a/1ay.

B ctaTtbe paccMaTpuBaloTCs METObI pacyeTa C OLIEHKON X MPUMEHUMOCTH, 3P(EKTUBHOCTH
U aJIEKBaTHOCTH.

KioueBble c10Ba: 4YMCICHHbIE METO/ABI, MEXaHUKAa T'PYHTOB, OCHOBaHHE, (YyHIAMEHT,
apaMeTpsl, IPOEKTUPOBAHUE, OCATKA.

YHuBepcanbHbIN XapaKTeP JaHHBIX PACUETHBIX KOMILIEKCOB MO3BOJISET PEIIATh
MHO’KECTBO 3a/1a4 JAaHHOTO KJacca AJisl 3TOr0 He0OX0IMMO MPOCTO BHECTH MapaMeTphl
KOHKPETHOM 3a7]aud B MCXOJIHON MH(pOpPMALIMM, YTO HE TPEOYIOT M3MEHEHUs BCEro
anropuT™Ma pemeHus. Bo BceM 3TOM M 3aKIIIOYAETCS BaKHEWILEE NMPEUMYILECTBO
YUCJICHHBIX NTepe]l aHAIUTUYECKUMU PEIICHUAMU, KaKI0€ U3 KOTOPBIX CIPABEIMBO B

paMKax KOHKpeTHOH 3aaaui [1-4].

154



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

MKP opueHTHpyeTCs Ha pellieHHe 3a]a4, KOTOPbIE OMKCHIBAIOTCS YPABHEHUSIMU
B YACTHBIX MPOU3BOJIHBIX, KOTOPHIC MPUMEHSIOTCS MJIsI PELICHHs 3ajlady TEOPUH
NpeleNbHOTO PaBHOBECHs, a caMa HJes MeToAa MOApPa3yMEBAaeT 3aMEHY YacCTHBIX
NPOU3BOJHBIX B MU(DPEepeHIIMATBHBIX YPABHEHUAX pEUIaeMOM 3a1aud OTHOLICHUSIMU
pa3HOCTEN NEPEMEHHBIX (KOHEUYHBIMU PA3HOCTSIMU).

MK?3 5T0 OCHOBHOW METOJ PEMIEHUSI OTPOMHOM MacChl 3aJay, KOTOPBIE
OMHCHIBAIOTCSA U (PEepeHIINATEHBIMU  YPAaBHCHUSIMA W YacTO TPUMEHSICTCS IS
pelIeHMs 3a/lad MEXaHUKH TPyHTOB. PacueTHas 00sacTh pa3OuBaeTcsi HAa KOHEUHBIE
AJIEMEHThl U MOJKET TMPEACTaBIATh COOOW TPYHTOBBI MAaCCHUB, CHCTEMY THIIA
(GyHIaMEHT — OCHOBaHUE WM COOPY>KEHHE — OCHOBaHHE U T.nm. CaMu 3JIE€MEHTHI
MPEACTABISIOT COOOW OJHOMEpHBIE, TUIOCKHE WM MPOCTPAHCTBEHHBIE (UTYPHI
pocTol PopMbl, TaKhe KakK MPSIMOJUHEUHBIC WU KPUBOJUHEUHBIC TPEYTOJLHUKH U

YEeTBIPEXYTOJbHUKH (puC. 1a).

Puc. 1. HexoTopble TUIBI TUIOCKUX KOHEYHBIX 3JIEMEHTOB (@) U IpUMep KOHEUHO-3JIEMEHTHON
JTMCKpeTH3alM1 TUIOCKON pacueTHoi obsacTtu (6)
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V351bI UM y3710BBIE TOYKH, KOTOPBIE BBIACIIAIOTCS B 3JIEMEHTaX Pa3MELIAlOTCs B
BEpUIMHAX 3JIEMEHTOB, & TaK K€ MOTYT OBITh PAcHOJIO)KEHBI Ha CTOPOHAX U BHYTpPH
AJIEMEeHTa, a CaMU AJIEMEHTBhl UMEIOT O0IMEe y3Jbl U CTOpOHBI. PacueTHas cpena B
npouecce aedopmanu OCTaeTcsl CIUIONIHOW M HENpEephIBHOW a cama pa3OuBKa
ABJISIETCS. TOJIBKO MATEMATHYECKUM IIPUEMOM M HE CONPOBOXKIAETCA MEXaHUYECKUM
pazmeneHreM. Tak Kak B MEXaHUKE TPYHTOB MCCIEAYIOT TMPAKTUYECKH HE
OTPAaHWYEHHBIM B pPa3Mepax TPYHTOBBIX MACCUB, KOTOPBIM B3aUMOJEHCTBYET C
coopykenuem, a juist pacuera MKP u MKD paccmatpuBaiorcsi 001aCcT KOHEUHBIX
pa3Mepbl, TO NPHUXOAUTCS OIPAHWYMBATH pa3MEP PpPACCMATPUBAEMOIO YYacTKa
MaccuBa, HO TaKUM 00pa3oM, YTOObI BIMSHUE UCKYCCTBEHHO BBEJIEHHBIX IPAHMI] HE
IIPUBOAMIIO K CYIECTBEHHOMY MCKa)KEHUIO PE3yNbTaToB penieHus. Kpaesble 3anaun
JUTSL HEOJTHOPOJHBIX CPEJl, XapakTep HEOJTHOPOJHOCTH KOTOPBIX CBSI3aH C HAIMYUEM B
pacueTHOM 00JacCTH Y4acCTKOB C Pa3IMUHBIMU (PU3UKO-MEXAHUYECKUM CBOWCTBAMU
MaTepHaloB, TAK K€ MOXXHO pelIaTh YUCICHHBIMH METOJAaMU. TOYHOCTh KOHEYHBIX
PE3yNbTATOB 3aBUCHUT OT KAYECTBA CETKU, & TPAHUYHBIE YCIOBHS HA3HAYAIOT C yYETOM
0COOCHHOCTEH perraeMon 3a1aqm.

Haubomee yacTo ucnosip3yemble pacue€THbIE MOJIETN OCHOBAHMS:

- Mogenb MEeCTHBIX ynpyrux nedopmanui;

- Mogeinb ynpyroro nojgynpocTpaHCTBa;

- Mopens HenuHeHo-1epopMHUpPyEMOT0o MOTYyIPOCTPAHCTRA.

Mopnenu COBEPIIEHHO NO-Pa3HOMY BJIMSIOT Ha KOHTAKTHBIE HAIPSIKEHUSA. JTO
MOYHO MPOJAEMOHCTPUPOBATh Ha IpuMepe (puc.2). Eciiiu Ha TOBEpXHOCTh TPYHTOBOTO
MOJIyITPOCTPAHCTBA ACHCTBYET Harpy3ka 1o nojioce, To 00pazyercs JyHKa OCeJaHus
IpyHTa pa3iandHOi (POpMBI U pa3MepoB.

Ha noBepxHocTH JIMHEWHO-AEHOPMHUPYEMOTO MOIYIPOCTPAHCTBA JIYHKAa UMEET
nosioruii xapakrep. [IposiBnsieTcs BhICOKas pacnpeenTeNIbHasi CHOCOOHOCTh MAaCCHBA
Y PacHpOCTPAHSETCS 3a MPEIEIIbl OJI0CHl HAarpykeHus. Ha moBepxHOCTH HETMHENHO-
neopMHUPYEMOTO MOJTYNPOCTPAHCTBA JTyHKA UMEET 0ojiee KPYyTOW Yroyl HakjioHa U

CPaBHUTCIIbBHO-PABHOMCPHOC OCCAAHUC B HCHTpEUIBHOfI yactu. Ilo MOACIN MCCTHBIX
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ynpyrux nedopmanuii JyHKa HMEET MNPAMOYTOJbHYI0 (OpMy, UTO TOBOPUT 00

OTCYTCTBUH PaCIpeNeIUTENBHON CIIOCOOHOCTH OCHOBAHMS.

L

SRR RR

2

Puc.2. Xapakrep nporuda noBepXHOCTU TPYHTA IpHU JEHUCTBUM [10JIOCOBOM HArpy3ku. 1- ympyroe
MOJIyIIPOCTPAHCTBO; 2- HEIMHENHHO-Ie(GOopMUpYyEMOe OITYIPOCTPAHCTBO; 3- MOJIEIb MECTHBIX
ynpyrux aedopmariuii.

HampskeHuss B MaccMBax TPYHTOB, CIYXKallUX OCHOBAHHWEM IS 3JaHUH,
BO3HHMKAIOT KaK OT COOCTBEHHOTO Beca TPyHTa, TaK M MOJ BO3JCHCTBUEM BHEITHUX
Harpy3ok. Jlms Toro urto Obl paccuuTarh JedopMalUud TPYHTOB, KOTOpPbHIE
0OyCIIOBIIEHBI OCaJKaMU M TEPEMENICHUSIMUA COOPYXKEHUH, a TaK XKe IS pacdeTa
YCTOMYMBOCTU TPYHTOB U OLIEHKH MPOYHOCTH, HEOOXOIMMO 3HAHHE HANPSDKCHHM, a
TaKk k¢ HEOOXOIMMO 3HATh PEAKTUBHBIC HAIpPSHKCHUS, KOTOPHIC BO3HHUKAIOT Ha
KOHTaKTe MEXIY OCHOBAaHHWEM M (QYHIAMEHTOM JIJIsi pacdeTOB KOHCTPYKIHi. Tak Kak
OTIPENIETUTh HAMIPSHKEHUSI B MACCHUBE TPYHTA CJIOYKHO U SBJISICTCS] HEIIPOCTOM 3a1aueit
TO TP WHXXKCHEPHBIX pacueTax WH)XCHEPHl OCHOBBIBAIOTCS HA PSAIAE YHPOIIAONTUX
JOIYIICHUM.

OcHoOBHasi 3a7jaya pacueTa HANpsHKEHUW — ONPEeNeiuTh pachpeneicHue
HaIlpsOKCHUH Ha KOHTAKTe IOJOMBBI (yHIAMEHTa KOHCTPYKIIMM W TPYHTOBOTO
OCHOBAHMS,  OMNPEJCINTh  COOTBETCTBYIOIIEE  KOHTAKTHBIM  HAIPSKEHUSM
pacnpenesieHue HaNnpsOKeHWH B MacCHBE TPYHTAa OT JICHCTBUS HArpy3kd, W OT
COOCTBEHHOI'0 Beca IrpyHTa (MpupoaHoe aarieHue). [Ipu onpeneneHn KOHTaKTHBIX
HaIpPsHKEHUN BAXXHYIO POJIh UMEET BHIOOP pacueTHOM MOJIEIN OCHOBAHUA.

[Ton neficTBEeM COOCTBEHHOTO BECa M BHEIITHUX Harpy30K B (PYHTOBOM MaCCHUBE
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dbopmupyeTtcs cioxuoe, HeogHopoaHoe HJIC, mepoii konundyectBeHHou orneHku HJ[C
ABIISIIOTCS KOMIIOHEHTHI HampsDKeHud oij(X, y, z), nedbopmauuu €ij (X, y, z) 4
nepeMeIleHus B HallpaBJieHuH X, Y, Z, T.€. u (X, Y, 2), v (X, y, Z) u W (X, y, z). Utoro 15
HEU3BECTHBIX, U JJIA ONPENEICHUS 3TUX HEU3BECTHBIX HEOOXOAUMO HUMETh 15
YpaBHEHUH. DTO — TPU YpPABHEHUSI PABHOBECHS], IIECTh YPABHEHUI HEPA3PBIBHOCTU U
IIECTh YPaBHEHUMN, CBS3BIBAIONIMX KOMIIOHEHTHI HamNpsbKeHUd u  Jaedopmariuil.
Paznuyaror mpuposiHOe, HadalbHOE, MPOMEKYTOUHOE (HECTAOMIM3UPOBAHHOE) M
crabunuzupoanHoe HJIC maccuBa rpyHra.

IIpu pacuere HJC maccuBOB IpyHTOB NpEeIaraercs ONPENENIUTh OCAIKY C
MTOMOILIBIO COBPEMEHHBIX KOHEYHO-3JIEMEHTHBIX T€OTEXHUYECKUX POrPaMM, KOTOPbIE
JAl0T BO3MOKHOCTh CMOJIETTUPOBAThH CIOUCTOE OCHOBAaHHME OOBEMHBIMU KOHEUHBIMU
AJIEeMEHTaMU, U J1aJie€ Ha OCHOBAHUU MOJIYYeHHOW OCaJKU U AABJICHUS MOl IOI0IIBOM
(dbyHaamMeHTa onpeaeanTh 3HaueHne K03 (UIMeHTa nocTeny, a Takxe ouneauts HJAC
OCHOBAHHMSI.

MIDAS GTS, ANSYS, PLAXIS saBasrorcs HanmOonee M3BECTHBIMU KOHCYHO-
AJIEMEHTHBIMH KOMILIEKCaMH, UCIOJIb3YIOIIUMHUCS B r€OTEXHUYECKOM
MOJIETUPOBAaHUHM, a OTJIMYAIOTCS OHHM PA3IMYHOM CIIOXKHOCTBIO HHTEpdeiica,
pa3IMYHBIMM  MOJENSIMM TPYHTa M BO3MOXHOCTBIO MOJIEIMPOBATH CJIOXKHBIE
npouecchl. KoneuHo ke 1st TOro, 4ToObl 3aHUMATHCS] YUCIEHHBIM MOJIEINPOBAHUEM
C TIOMOILBIO COBPEMEHHBIX NPOrpaMM, HEOOXOAUMO HalIMuue OOJIBIIOTO OIbITa
MOJeNUpoBaHusi B c(epe BBHIOpaHHOW MporpaMMbl U 00JIaaTh OMNPENEIEHHBIMU
3HAHUSAMH B T€OTEXHHUKE.

JI71s1 4UCIEHHOTO MOJIETMPOBAHUSI OCHOBaHUS B JAaHHOM paboTe MCTOIb30BAIICS
nporpamMmmHbiii  koMmiuiekc  PLAXIS, TakuMu TrpyHTOBBIMHU MOJEISIMH  Kak
(nmuueiinoynpyras, Mopa-KynoHa, ynpodHstonierocst rpyHTa u zip.).

Pa3znuuHble TPYHTOBBIE MOJEIM HCMOJIB3YIOT JJII MOAECIUPOBAHUS CUCTEMBI
«pyHIaMEHT - MacCHUB TpPYHTa», KOTOpbIE B 3aBUCHMOCTH OT WX (PU3UKO-
MEXaHUYECKUX CBOMCTB OINHUCHIBAIOT UX MOBEACHHE NMPHU U3MEHEHUHM HANpPSHKEHHOIO

cocrossHusi. HambGonee O6HII/I€ MOJICJIM HCIOJIB3YHOT MJId OIMMCAHHA ITIOBCACHUA H
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CTaHIAapPTHBIX TPYHTOB (C}KI/IMaCMBIC 0Caa0YHEBIC ITOPOJbI, IICCUAHBIC U FJII/IHI/ICTI)IC) 141
c1a0bIX T'PYHTOB (BOI[OH&CBIH.[CHHBIG TJIMHUCTBIC, 3aUJICHHBIC prHTBI) - MOACIN

Kynona-Mopa u ynpounsitomerocs rpyata (Hardening Soil).
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(yHIaMEHTOB 37aHUI U COOPYKEHUM.
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HPUMEHEHUWUE METOJA KOHEYHbBIX 9JIEMEHTOB
IHPU UCCIEJOBAHHUU HAITPAKEHHO-
JAE®OPMHUPOBAHHOI'O COCTOAHUA I'PYHTA

MEIIIIOK H.A.

mazucmpanm xageopvl CmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Matixonckuu 2ocyoapcmeennvlil MexHON02UYeCKUL YHUBEPCUMEm,

Poccus, 2. Matixon

I'PHIITHH A.3.

mMazucmpanm kageopvi CmpoumenvbHuix u 00uenpogheccCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCUmem,

Poccus, 2. Marikon

BbEJIIEBA U.I1O.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHaNbHbIX OUCYUNTIUH,
Matixonckui 20cy0apcmeenblil MexHON02ULeCKUL YHUBePCUmMem,
Poccus, 2. Mauxon

HAJ/IBIPOB P.I.

ooyenm Kagedpvl CMpoumenbHvix U 00uWenpogpeccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKULl YHUsepcumemn,
Poccus, o.Mauxon

[Ipy nOpoeKTHpPOBaHWU OCHOBaHUN M (YHIAMEHTOB HCCIIEOBAHUE HAIPSKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUSI TPYHTA SIBISIIOTCS TIEPBOOYEPETHOM 3a/mauei, Tak Kak 0e3 3Toro
HEBO3MOXXHO TPOTHO3MPOBATh OCAJKy M OLEHUTh HECYIIYI0 CIIOCOOHOCTb OCHOBaHHMH u
(GyH1aMEHTOB 31aHUI U COOPYKEHHH.

B coBpeMeHHBIX MOJENAX TPYHTOBBIX CPEN, NPUHUMAEMBIX NJIsl KOJWYECTBEHHON OLEHKU
HJIC ocHoBanuil 1 pyHAaAMEHTOB, pacUETHBIE TAPAMETPhI 3aBUCAT OT IPUHATON pacyeTHON MOJeNn
I'PYHTa OCHOBAHUS U PacueTHON reOMeTpUUYECKON MOJIETTH OCHOBaHUs. B GonbIIMHCTBE ciy4yaeB s
UCCIIEIOBaHMs TPUMEHSIOTCSA COBPEMEHHBIE INPOTrpaMMHBIE KOMIUIEKCHI, OJHUM M3 KOTOPBIX
asnsercs [IK PLAXIS-2D.

[enb u 3agaun yucieHHoro aHanuza (uccnenoanus) HJC 3akmtoyaercs B yCTaHOBJIEHUU
OCHOBHBIX ormpenensonmx (axkropoB Biustomux Ha HJIC ocHOBaHUS CcOTINIacHO pacuyeTHOU
reoMeXaHn4eCKOU MOJIEIIH.

KiroueBble cjioBa: 0CHOBaHUS U (DyHIAMEHTBI, 0CaJIKa, HECYIas CIOCOOHOCTh, YUCIEHHBIN
aHaJu3, NTyOnHAa 3aJI0’)KEeHUs, pacyeTHas MoJienb, Mojeinb Mopa — Kynona, [TK PLAXIS-2D.

OTnuuuTenbHOM  OCOOCHHOCTBIO W MPEHUMYIIECTBOM  YHCJIECHHOTO
MoaenupoBanus HIIC rpyHTOBBIX ocHOBaHM# ¢ ucrnoibs3oBanueM [1TK PLAXIS-2D,

3aKJIIOYacTCd B €TI0 MIMPOKHUX BO3MOXHOCTAX, B T.4. YYCTC HCOAHOPOAHOCTH
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OCHOBAaHMs, a TAaK)K€ JIMHEHHBIX M HEJIMHEHWHBIX CBOMCTB T'DYHTOB, CIAararoIiux
paccMaTpuBaeMblii MacCUB, BMEIIAOMINN (DyHIaMEHT.

OnuH U3 NONYJSIPHBIX HA CETOAHAIIHUM JE€Hb IPOrPaMMHBIX IIPOAYKTOB - 3TO
nporpaMMHbIi  komiuiekc  Plaxis. OH 1O3BOJSET MOJAEIMPOBATH  IIJIOCKHE,
OCECUMMETPHUYHBIE U TPEXMEPHBIE 3a1auM 17151 KonnuecTBeHHou onenku H/IC npu

B3aUMOJICUCTBUS COOPYKEHUMN C TPYHTOBBIM MacCUBOM. OH Tak e OTIn4acTcs

OBICTpOACHCTBUEM U YOOHBIM UHTEP(EIICOM IIPpH BBOJE M YTCHUH PE3yabTaToB [1].

a

I

Puc. 1. PacuerHas cxema [uid Mozieneil rpyHTa

Ecnu roBoputs B 00111eM, TO MOJI€NIb TPYHTOBOM CpeJlbl — 3TO MaTeMaTHUYecKas
dbopMyIa, OMHUCHIBAIONINX 3aBUCUMOCTb MEXKIY HAMpPsDKCHUAMH U J1e(OpMalUsIMU.
Mogenu TpyHTOB 4YacTO BBIpAXKAIOTCSl B BUJE YpPaBHEHUS, B BUJEC CBS3H MEXKIY
OECKOHEYHO MaJbIMU MPUPAIICHUSIMU HaNpsHKEHUH (MM CKOPOCTSAMM W3MEHEHUs
HaIpsOKEHU ) 1 0ECKOHEYHO MAJIBIMU TIPUpAIIeHUSIMHA AehopManuii (MJIH CKOPOCTIMHU
nedopmanwii). Mojenu rpyHTOB, UCIIOJIB3yeMbIe B mporpamme «Plaxisy, ocHOBaHbI Ha
3aBHCHUMOCTH MEXIY CKOPOCTBIO HW3MEHEHUs J(PQPEKTUBHBIX HANpsHKEHUH o' H
CKOPOCTBbIO JedopManuii &', YTO COOTBETCTBYET JAe(POpPMAILMOHHOW Teopuu

wiactuaroctu J{pykepa-Ilpaiiepa [2-4].
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Monens Mopa-Kynona.

Haubonee wacto mis mpoBeAeHHUS T€OTEXHUUYECKHUX PAcCueTOB HCIOJIb3YETCs
yOpYrouJcaibHOIUIaCTUYECKass TpyHTOBass wmoxaenb Mopa - Kymona, kortopas
ONPENENIACTCS YEThIPbMSI pACUETHBIMU MapaMeTpaMH, BCEra HMMEIIIUMUCSI B
WHXEHEPHO-TEOJIOTUYECKNX  OTYeTax: MoayineM obmeir  nedopmaruu  E,
koapdunrenTom [lyaccona v , ClierieHHEM C U YTIIOM TPEHUS Q.

Mopnens mnpeactaBiaseT coOOW MNPUONMMKEHHE «IIEPBOrO MOPSAKAY IS
NOBEJCHUSI TPyHTAa WIM CKaJIbHOW MOpoAabl. JlaHHYI0O MOJEnb PEKOMEHIYETCS
IIPUMEHSATH MIPU IIEPBUYHOM pacyeTe paccMaTpUBaeMOM 3a1auu. [l KakIoro cios
PACCUMTBIBAECTCS MOCTOSTHHASL CPEAHSIS )KECTKOCTh. TaK Kak »KECTKOCTh IMOCTOSIHHA,
pacueThl, KaK MPaBUJIO, BBIIOJIHSIOTCSA JOCTaTOYHO OBICTPO, M MOJB30BATENIb MOXKET
MOJIYYUTh MEPBOE MpeacTaBieHne o aegopmanusx. Kpome BBOAMMBIX MapaMeTpoOB,
BAXXHYIO pOJIb NpPH pEHIeHUH OOJBIIMHCTBA 3a/ay, CBSI3aHHBIX C Jaedopmanmeint
I'PYHTOB, UTPAET HAYAJILHOE COCTOSIHHAE IPYHTA.

HNwmerorcs n1Be OCHOBHBIE KOMIIOHEHTEI JAHHON MOJIEIIH:

- 3aKk0H ['yka;

- ycnoBus npoyHocTtu Kymona.

Mopnenb y4uTBIBAE€T OCHOBHBIE CBOMCTBAa TpPYHTa: YIPYroe MOBEACHUE MPH
MaJIbIX Harpy3kax, Majas >KECTKOCTb MaTepuaja IMpu pa3pyLICHUH, YCIOBHE
pas3pylieHus, yrpyras pa3rpyska nocie teuenus [35,6].

Monenu Takux MaTepualioB KaK TPYHT U CKajdbHas TMOpoja OOBIYHO
BBIPAXKAIOTCS B BHJIE 3aBHUCHUMOCTH MEXJy OECKOHEYHO MajbIMU IpPHUpAIICHUSIMU
3 (PEKTUBHBIX  HANpPSDKEHUM  (MJIM  CKOPOCTSIMU ~ U3MEHEHHs  3(()EKTUBHBIX
HanpsDKEHUH) U OECKOHEYHO MalbIMHU TMpUpALIEHUSAMH JedopManuil (CKOpOCTIMHU
nedopmariuii). ITa 3aBUCUMOCTh MOXKET OBITh MIPEJICTABIICHA B BUJIE:

o'=M ¢’

rae M - marpuua KeCcTKOCTH Marepuana. [Ipum TakoM noaxojae mopoBoe

JaBJ€HUE B SBHOM BHJE UCKIIOUYEHO U3 YpPAaBHEHUS 3aBUCUMOCTH MEXKIY

HaIpPSHKEHUSAMU U AehOpMaIIHSIMHU.
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B cootBercTBUM ¢ 3akoHOM ['yka 3aBHUCHMMOCTH Mexay moayieM Oura E u
MOJYJISIMU K€CTKOCTH, TAKUMHU KaK MOJYJIb cABUTA (G, MOJyJIb 0ObEMHOUN yHPYyrocTH
K n onomerpuueckuit moayib Eoed:

G = E/2(1+v)
K =E/3(12v)
Eoed = (1-v)*E /(12v)(1+v)

[Ipu BBOAE mapaMeTpOB MaTepraIIa 151 TMHEUHO-YIPYTOM MOJIEIN UM MOJETN
Kynona-Mopa, 3Hauenuss G u Eoed 3amarmoTcs Kak JONOJHHUTEIbHBIC. Ha
JOTIOJTHUTEIIBHBIE TTAPAMETPHI BIUAIOT BXOJIHBIE BEIMUUHBI E 1 U. BBOJ KOHKPETHOTO
3HA4YEHUS JJ1s1 aIbTEPHATUBHOIO MapaMeTpa NPUBOAUT K U3MEHEHUIO0 MOTyJIs E.

Jns nuHelHo-ynpyro monenu u moxaenu Kynona-Mopa MOXHO 3aaaTh
AKECTKOCTh, KOTOpasi IMHEMHO U3MEHSIETCS C TIIyOMHON U IIPEACTaBIsECT MPUPAILICHHUE
’KECTKOCTH Ha eUHMILY NIyOuHsI [4,5].

JluneiitHo-ynpyras MoJiejb OOBIYHO HE TOJUTCS JJIi MOJCJIIMPOBAHUS TPYHTA,
HMMEIOIIETO B BBICIIEH CTEIICHU HEJIMHEUHBIE XapAKTEPUCTUKHU, HO OHA IIPEACTABISACT
MHTEPEC C TOYKU 3pPEHUS MOJCIIMPOBAHUS TMOBEICHUS KOHCTPYKIMU, HAIpUMEp,
TOJICTBIX OCTOHHBIX CTEHOK WJIM TUIMT, Y KOTOPBIX MPOYHOCTHBIE XapaKTEPUCTUKU
OOBIYHO HAMHOTO BHIIIIE, YEM Y TPYHTA.

Moaenb yOpOUHSIOUIEroCsl TPYHTA.

Mogenb YIPOYHSAIOLIETOCH IrpYHTa NIPEACTABIISCT co0oi
YCOBEPILIEHCTBOBAHHYIO YIIPYIOIJIACTUYECKYI0 MOJENb. [IpenenbHoe HanpsiKeHHOE
COCTOSIHME OINKUCBIBAECTCS C TOMONIBIO YIJIa TPEHHUS (U , CUCIUICHUS C Y yIJla JAJIaTaHCUU
VY, Kak 1 B Mojenu Mopa-Kynona. OgHako >K€CTKOCTb IpyHTa 3aa€TCS HAMHOTO
TOYHEE 34 CUET MCIIOJIb30BAHUS TPEX PA3JIMYHBIX BXOJHBIX MTOKA3ATENEH KECTKOCTHU:
KECTKOCTh MPU TPEXOCHOM HArpyxkeHHH Esg, KECTKOCTh TpU pasrpyske Eur u
’KECTKOCTh MPH HArpyeHuu B ogomerpe Eoed. B kauecTBe cpeHUX 3HAYCHUH IS
pa3IMYHBIX THIIOB IPYHTOB nMeeM Eur = Eso u Eoed =~ Esp, 0HaKO OYeHb MATKHN M
OYEHb KECTKUM I'PYHTHI, KAK MTPABUJIO, XapaKTEPU3YIOTCS IPYTMMU COOTHOIIEHUSIMU

mexay Eoed u Es.
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Mojenb yOpOYHSIIOIIETOCS] TPYHTa YYHTHIBAET TAK)KE 3aBHCHMOCTH MOJYJIS
KECTKOCTH OT HaNpsHKEHUH. ITO O3HA4YaeT, 4YTO BCE TapaMeTphl JKECTKOCTH
YBEIIMYMBAIOTCS C TIOBBIINICHWEM JaBlieHUs. TakuMm 00pa3oM, BCE TPH BXOJHBIX
MOKa3aTeNsl JKECTKOCTH OTHOCSTCS K OMNpPEAeNICHHOMY ATAJIOHHOMY HaIPsHKCHHUIO,
KoTopoe 00b14HO npuHuMaeTcs paBHbIM 100 kITa (1 6ap).

Mojienp yHpOYHSIOMIETOCS TPYHTa HE YYHTHIBAET €ro pa3ylnpoOYHEHUs B
pesynbrare 3(dekToB aunatancuu (paspbixieHus). DaKTUYECKH, ATO MOICHb
M30TPOMHOTO YIPOYHEHHUs, TaK YTO OHAa HE TIO03BOJISIET MOJCITUPOBATh HHU
TUCTEPE3UCHOTO WIM HUKIMYECKOTO HArpy>KeHUs, HU IHUKINYECKOW TMOJBUKHOCTH.
JIJ1st MOAeTUPOBAHUS ITUKIINISCKOTO HATPY>KCHUSI C IOCTATOYHOHN CTETICHBIO TOYHOCTH
HEeoOXoaMMa 3HAYUTENIbHO OoJjiee CioXHas Mojelb. [lpuMeHeHue Mojenu
YIOPOYHSIONIETOCS TPYHTA MIPUBOANT, KaK IPABUIIO, K 00JIee JUIUTEIBLHBIM pacueTaM,
TaK KaK Ha KaXJIOM IIIare BBIYUCICHUN MMEET MECTO (DOPMHUPOBAHKE M PA3IIOKCHHE
MAaTpPHUIIBI KECTKOCTH [4,5].

Kpowme Toro B oTiimuue oT ynpyrouaeaibHOIMIACTUIECKON MOIETH MTOBEPXHOCTh
TEKY4YECTH MOJICIHN YHPOYHSIONIEroCs] TPyHTa HE 3a(UKCUpPOBAaHA B MPOCTPAHCTBE
[JIaBHBIX HANPSDKEHUM M MOXET PacIIupsThCA Onarogaps IIJIaCTUYECKOMY
nehopMHUPOBAHUIO. MOKHO TIPOBECTH Pa3InuUe MEXKIY IBYMS OCHOBHBIMH THIIAMU
YOPOYHEHUSI, & UMEHHO YIPOYHEHUEM MPU CABUTEC U YIPOUYHEHUEM TMPU CHKATHH.
YrpouHeHne TpH CABUTE TMPUMEHSETCS JUISI MOJESIUPOBAHUS HEOOpaTUMBIX
nedopmaluii, MOSBUBIINXCS B PE3yJIbTaTe MEPBUYHOTO JEBUATOPHOTO HATPYKEHUS;
VOPOYHEHUE TPU CKATHH — JJIs MOJECTUPOBAHMS HEOOPATUMBIX IIACTUYECKUX
nedopmanuii, 0OYCIOBICHHBIX TICPBHUYHBIM CKAaTHEM TIPU OJOMETPUUYCCKOM WIIH
M30TPOITHOM HarpykeHuu. JlaHHas MOJIeTb COJEPKUT 00a THMa yIpoyHeHus. Mojenb
VOPOYHSIOMIETOCSI ~ TPyHTa  SBJISETCA  YCOBEPIICHCTBOBAHHOW  MOJCIIBIO,
MPETHA3HAYCHHOW JIJIT MOJICIIMPOBAHUS PA3IMYHBIX TUIIOB TPYHTOB, KaK CIA0BIX, TaK
U TpouHbiX. [Ipu mMepBUYHOM JEBUATOPHOM HATPYKEHUU IKECTKOCTb TpYyHTa

YMEHLIIACTCA C OAHOBPEMCHHBIM  PAa3BHUTHUCM HeO6paTI/IMBIX IIITACTHYCCKUX

nedopMariui.
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HecoMHeHHO, OCHOBHBIM JOCTOMHCTBOM KoMmiuiekca Plaxis, oGecneunBiimm
€My MEXTYHApOIHYIO HOMYJSPHOCTD, SABJISIETCSA «MOJENb YIPOUYHSIOIIETOCsS TPYHTa,
MO3BOJISIONIAS MOJEIUPOBATh IMOBEIECHUE MECYaHBIX U TJIWHUCTBIX TPYHTOB TNpU
CJIOHBIX TPAGKTOPUSX Harpyx)eHus. MoJieib OMUCHIBAETCS PSAIOM MapaMeTpoB, IS
AKCIIEPUMEHTAJIBLHOTO OMPEIEICHNUS KOTOPBIX TpeOyeTcst 000pyI0BaHUE, UMEIOIIEecs
HE y KaXJIOro TOJb30BaTells NpOorpaMMHBIM KoMiuiekcoM. [losTomy Hepenko
MOJb30BaTENIM  BBOJST  NPOU3BOJIbHBIC  3HAYEHUS] ~ NAapaMeTpoOB  MOJIENHU

YHOPOUHAKOIICTOCA I'PYHTA, YTO CHHIKACT JOCTOBCPHOCTD IIOJIYIACMBIX PC3YJILTATOB.

Jlureparypa

1. CIT 22.13330.2010 (panee CHull 2.02.01-83 «OcHoBaHusi 3MaHUN U
COOPYKEHUI)

2. YxoB C. b., CemenoB B. B., 3namenckuii B. B., Tep-Maptupocsu 3. I'.,
Yepurimer C. H. MexaHnuka rpyHTOB, OCHOBaHUS U pyHIaMeHThl. - M.: ACB, 2014. -
527 c. nn.

3. HanmaroB b.M. Pacuer ocHOBaHWI 31aHUM W COOPYKEHHUH IO
npeaenbHbiM coctosiHuaM JI.: Ctpoinznart, 1968. -146c¢., ui.

4, AnekceeB C.M. ABToMaTU3MpPOBaHHBIN METOA pacuéra (yHIaMEHTOB IO
JBYM TIpEJCIbHBIM COCTOSHMSIM. IICKOBCKMH MOJMTEXHUYECKUM HHCTUTYT., C.-
[lerepOyprckoro roc. TexH. yuuBepcurera, 1996 r. -206 c.

5. AnekceeB C.U. Mcnons3oBaHue MpOrpaMMHOTO OOECIIEYEHUs B Kypce
MEXaHUKH TPYHTOB, oOcHoBaHuil u ¢yHnamenToB. CII6.: TletepOyprckmii
['ocynpapcTBeHHBI YHUBEPCUTET IyTel cooduienus., 2002 r. - 37 c.

6. AnekceeB C.M. Ocanku (QyHIaMEHTOB TPH PEKOHCTPYKIIMH 3JTaHHM.
CII6.: IletepOyprckuii TOCyJapCTBEHHBIM YHUBEPCUTET ITyTel cooOmenusi, 2009 r. -

82 c.

165



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

UCCJEJIOBAHUE METOJ0B PACUETA YCUJIEHHBIX
’KEJIE3OBETOHHBIX KOHCTPYKIIU 3JAHUA
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Poccus, 2. Mauxon

JIBIIIIEYEB /1. P.

mazucmpanm kageopvi cmpoumenvHulx u 00uenpogheccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKULl YHUBePCUmem,

Poccus, 2. Marixon

CYBOPOB 3.A.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHanbHbIX OUCYUNTIUH,
Matixonckuii 20cyo0apcmeenblil MexHON02UYeCKUL YHUBepCUmem,

Poccusa, 2. Mauxon

MEPETYKOB 3.A.

npogeccop Kagheopsvl cmpoumenvbHuiX U 00uenpopheccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeennvlil MexHON02ULeCKUL YHUBepCUmem,

Poccusa, 2. Marikon

B crathe paccMaTpuBarOTCA COBPEMCHHBLIC MCETOAbI pacdy€Ta Ha IMPOYHOCTH HCHTPAJIIBHO
CXKATBIX JKEJIE300€TOHHEIX JJIEMEHTOB C ABYMsI OCHOBHBIMH MCETOJAMH YCHUIICHHA: YCHUJICHHBIX
’KeJe300€TOHHBIMU 000MMaMH U YCHUIJICHHBIX IMOBCPXHOCTHO-OKJICCYHBIM CTCKIIOIIJIACTUKOM. I[aHa
CpaBHHUTCJIbHAA OLCHKA MPCUMYIICCTB 3THUX ABYX METOJOB Ha OCHOBC IMOJTYYaCMbIX PaCUYCTHBIX
mapamMeTpoOB. MSy‘IeHI/IC Bq)(l)CKTI/IBHOCTI/I pa60TBI Pa3JIMIHbIX METOAOB YCHUJICHUS CKA3bIBACTCS Ha
O9KOHOMMHYHOCTH, JOJITOBCYHOCTh N HAACKHOCTH 3[[3HHI>1 n KOHCTPYKIII/II\/II.

KutoueBble cioBa: 37aHMs, >K€lNe300€TOHHbIE KOHCTPYKIMM, pacueTHbIE IapaMeTphl,
3G HEKTUBHOCTD, YCUICHNUIO KOHCTPYKLIUH, SKOHOMHUYHOCTb, 10JITOBEYHOCTD, HaJIE)KHOCTb.

Pacuer IIPOYHOCTH HCHTPAJIbHO-CXKATbIX 9JICMCHTOB, YCHIICHHBIX

*XKene300eTOHHBIMU 00orMamHu (puc.1.), Mpou3BoAUTCS U3 ycsioBus [1-5]:

N=V[PsA; + RscAS)y + Ycﬁ(RHSAHs + RsesAss) | 1)

rie N — mnpojmonbHas CHKUMAOIAs CHJIA BBIYMCICHHAs NPU PaCUETHBIX
Harpyskax; — KooQUIMeHT ycaoBui paOoThl, TPUHUMAEMBbII paBHBIM;
Y — K0O3QGULUEHT yCIOBUN pabOThl, MIPUHUMAEMbIN PABHBIM:

v =0,9 nmpu h<200 mm; v =1,0 ipu h>200 mm;
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Y — K03(QPUIMEHT YUYUTHIBAIOIIUNA JJIUTEILHOCTh 3arpyKeHusi, THOKOCTb U
XapakTep apMUPOBAHUSI DJIEMEHTA, BEIYUCIISIEMbII TTO 3aBUCUMOCTH:

Rscag+RscsAss

RyAy+RysAgs @)

V=Y 42V, — Yp)

HO He Ooiee Yy,

rne Yo u Yy onpenensercs mno (tabn.l). 3HadeHue VY omnpeaensior
peABaAPUTEIBLHO 33/IaBIIMCh MUHUMAILHON TOJIIUHONW 000MMBI d=50 MM;

Yoo — KOOPOUIIUEHT YCIOBUN pabOTHI 000WMBI, MPUHUMAEMbIH PaBHBIM:

Yes = 0,9 ipu monepevHor apMarype ¢ IpeABAPUTEIbHBIM HAIIPSKEHUEM:

Yes = 0,8 Ipu monepeyHoi apMaType B BUJI€ OOBIYHBIX 3aMKHYTBIX XOMYTOB;

Rg — mpu3menHas ((pakTuyeckas) IpOYHOCTh OETOHA YCUIIMBAEMOTO 3JIEMEHTA;

Res — pacueTHasi mpu3MeHHass MPOYHOCTh OeTOHA 000WM (MPUHUMAETCS HE
0oJjice YeM Ha OJIHY CTYICHb BhIIIE Rp);

Rsc, Rscs - pacueTHOoe CONpPOTUBIEHHWE apMaTrypbl COOTBETCTBEHHO
YCUJIMBAaEMOTO AJIEMEHTA U 00OWMBI;

Ag, Aps - 1mIomaapr TNONEPEYHOrO CeYeHUs OeTOHAa COOTBETCTBEHHO
YCHJIMBAEMOTO JJIEMEHTA U 000WUMBI;

A<, Ass’ - nmomans cedyeHWs apMaTyphl COOTBETCTBEHHO YCHJIMBAEMOTO

3JIEMEHTAa U O0OMMEI;
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lN
1 ‘ 2
- P
g |
=
v x %
T : TRB1 RBS
RscsA'ss RscA ‘ RscA's RsesRsc
RecAs RecAse
/’ /"' » k=

lo=—{o

Puc.3.1. Cxema eHTpaJbHO CHKATOTO KEJIe300€TOHHOTO AJIEMEHTa, YCHIICHHOTO )KeIe300e TOHHOM
00oitmoii 1 — ycuinrBaeMbli jKene300eTOHHBIN JIeMEeHT; 2 — jkee300eToHHas 06oiima; 3 —
MOBEPXHOCTH CIICTUICHUS HOBOT'O OETOHA CO CTaphIM (3aYMCTKa, HACEUKa, aJire3MOHHas 00Ma3Ka);

Taoauna 1

3navenns K03GpuuneHTOB Yu M Ve, A/ 31€eMEHTOB M3 TSKeJIOro 0eToHa

OTHOILIIEHUE orHowenue lo/ hy
Ne/ N 6 E | 10 |12 | 14 | 16 | 18 [ 20
KodppuumeHT Ys
0 0.93 0.92 0.91 0.90 0.89 0.88 0.83 0.80
0.5 0.92 0.91 0.90 0.88 0.85 0.81 0.78 0.65
1 0.92 0.91 0.99 0.86 0.81 0.74 0.63 0.55

A. Tipy 1I0UIaId CEYEHUS IPOMEKYTOUHBIX CTEPIKHEN PACIOIOKEHHBIX y IPaHeH,

ko3¢ dunreHT Yy

napajuieIbHbIX paccMaTpuBaeMon miockoctu, Menee (1/3)As

0 0.93 0.92 0.91 0.90 0.89 0.87 0.84 0.81
0.5 0.92 0.92 0.91 0.90 0.87 0.84 0.80 0.75
1 0.92 0.91 0.90 0.88 0.86 0.82 0.77 0.70
b. ITpu nomaay cedeHust MpOMEKyTOUHbIX cTepkHEN As1, paClOI0KEHHBIX y TpaHeil
napajiesIbHBIX pacCMaTpUBaeMoOi IIIOCKOCTH, He MeHee (1/3)As
0 0.92 0.92 0.91 0.89 0.87 0.84 0.80 0.75
0.5 0.92 0.91 0.90 0.87 0.83 0.79 0.72 0.65
1 0.92 0.91 0.89 0.86 0.80 0.74 0.66 0.58
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b

1 — 1 — paccmarpuBaemas IIOCKOCTbD;

As1 — IIomaas ceYeHUs IPOMEKYTOUHBIX CTEPIKHEH;

As — ruioniaib ceueHus BCeX MPOJI0JIbHBIX CTEPKHEH;

Ne — mpoJiosibHas CHiia OT MOCTOSIHHBIX U JUIMTEIbHBIX BPEMEHHBIX HArpy3oK,

JNEUCTBYIOIINX HA YCUIIMBAEMBbIN 3JIEMEHT;
|0— pacuyCTHaA JJIMHA 3JICMCHTA,

OOBIYHO TUTIOLIAAL CEYEHHUSI apMaTypbl 0O0OWMBI Ha3HA4arOT B mpenenax 1%

IJI0IIaM ceueHus: OeToHa o0oiMmel [1-7]. Torna pacueTHas popMyna uMeeT BHUI:

N=Y [(RzA; + RgcAS)Y + YosAss(Rgs + 0,01R 5 1. (3)

[Tnomans ceueHust 6eToHa 000NMBI YCHUIIEHUSI MOYKHO OIIPEACITUTD 110 (hopMyJIe:

N
g_(RBAB_{_ RSCA's h‘"
Rcﬁ (Rns +0,01 Rscs)

Ags =
, (4)

Pacuernas TonmmHa MOHOJIMTHOM KeIe300€TOHHON 000MMBI ONpeIesIeTCs 10

dhopmyie:

q= J (b+h)2+4Aps—(b+h)
? :

: (5)
Jns paccMOTpeHHs pacueTra MPOYHOCTH IEHTPAIbHO CXKATHIXDJIEMEHTOB,

YCHUJICHHBIX IMOBCPXHOCTHO-OKJIICCYHBIM CTCKJIIOINIACTUKOM pPACCMOTPHUM PACUCTHYIO

CXeMy:
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N
\J
2
3 1
* T 5T ¢ F1 T 4 Ra
RacAs R A
| «
L J e
2
3 1
e e -
Ocx Il Oc1

1 — ycunuBaeMmslii jxene300€TOHHBIN JIEMEHT; 2 — MOBEPXHOCTHO-OKJICEUHBIN CTEKJIOIIACTUK; 3 —
STIOKCHUIHBINA KIIEH;

Pacuer IMPOYHOCTH HECHTPAJIbHO-CKAaTbIX 2JICMCHTOB, YCHUJICHHBIX

MMOBEPXHOCTHO-OKJIEEYHBIM CTEKJIOTIIIACTUKOM MPOU3BOAUTCS 110 hopMyIie:

N=y V(A,R} + AgRg) o

['me N — nmpoaoJibHas CKMMAroIIas Cujla OT PaCUYETHBIX HArpy30K;

Y — K0O3QGUIIUEHT yCcIOBUN pabOThl, MPUHUMAEMbIN PABHBIM:

v =0,9 mpu h<200 mm; y =1,0 mpu h>200 mm;

A, - TUIOIIaAb CeUeHus OETOHA YCUIMBAEMOro seMenTa, A,= bh;

Y — xo3QPUIUEHT YIUTHIBAIOIINN JUIMTEIBHOCTh 3arpyKeHHs, THOKOCTb U
XapaKTep apMUPOBAHUS DJIEMEHTA, BBIYUCIISICTCS TI0 3aBUCUMOCTH:

RecA
V=Y 2V, —Y,) ﬁ
,HO He Oosiee Yy
rae Yg u Yy onpenensatorcs mo (tabiu. 7 [6]);
As' - nnomane cedeHus yCUITMBAEMOTO IEMEHTA;

Rsc - pacdueTHO€ CONPOTUBIIEHUE apMATYPhl YCUIIMBAEMOT'O PJIEMEHTA;
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Rg’ - mpuBegeHHas TPU3MEHHAS IPOYHOCTE GETOHA YCUIIEHHOM KOHCTPYKIHH,

KOTOPYIO PEKOMEHIYETCsl ONIPENENATh 10 (hopMyIIe:

§]
Ry = Ry(1+0,5-2)
" ™)
rae Rpg - pacuetHas mnpusMeHHas ((pakTuyeckas) IPOYHOCTH O€TOHa

YCUJIMBAEMOT'0 3JIEMEHTA;

Rgt - pacdeTHOe CONMPOTHBIICHHWE TPH PACTSHKCHUM OETOHA YCHUIMBAEMOTO
DJICMEHTA;

03 - JONOJHUTENbHOE HalpsbKeHHWe B OETOHE, BBI3BAHHOE PabOTOM
MMOBEPXHOCTHO-OKJIEEUHOTO  CTEKJIOIJIACTHKA. PEeKOMEHAYeTCs ONpenensaTh A
MIPEJEIBLHOTO COCTOSHUSA 10 (hopMyIie:

6 _ zﬁCT'RET
37 b
, (8)
rae Ocr— TOJIIMHA TOBEPXHOCTHO-OKJIEEYHOTO CTEKIIOIACTHKA,;
b — mMprHa yCHIHBAEMOrO JIEMEHTA;
Rer - pacueTHast MpOYHOCTh HAa PACTSHKEHHE CTEKJIOMIIACTHKA, IPUHUMAaceMasl B

3aBUCUMOCTH OT MapKHU CTEKJIOTKaHU U TOJIIIUHBI 0 (TabJI. 2).

Taoanma 2
PacueTHasi IPOYHOCTH HA pacTsKeHNe 00Pa3L0B CTEKJIOIIACTHKA
KonuuecTBo ciioes Mapka CTEeKJIOIJIaCTHKA
CTEKJIOIIACTHKA WUITN PC2-3 CT-11 CT-13
CTEKJIOCETKH
1 16,5/170 35,5/240 52,0/500
2 21,0/270 64,0/580 70,0/800
3 34,0/500 71,5/1000 82,5/1550

IIpumeyanue: B 4YHUCIHTENE IPUBOLATCS 3HauyeHUs npoyHoctd B Mlla, B
3HameHatene — B H/cm.

PacueTHyio TONIMMHY W  XapaKTEPUCTUKY MOBEPXHOCTHO-OKJIEEUHOTO
CTEKJIOIJIAaCTUKA ToAOuparoT 1o (Tabds.l), HO mMpU 3TOM HEOOXOAMMO COOJIO/IATH

YCIIOBHE:
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1 N
RCTﬁﬁT > ‘l['_"JBtb[ﬂﬁﬁlz (‘v’_y_ RSC‘A:S‘) - 1] ’ )
Sew = 0,381 (10)
O = 2222 = 731Mna

(11)

Ne=36-(2-1,27-2,2-3,2)+(3,2+2,03))+3-5,9-5,7=769.41 kH (12)

TonBKO IOCTOSIHHBIE U JJIATCIIbHBIC HAT'PY3KHU

NE_ 769,41 _ 1_0_2_ _ _ _
N 144981 0,53 h 03 11 => ¢, = 0,8891 @, = 0,905
26.,Rey  2:0,381:1073.731,5
G = . , = 1,86 Mna
P 03 , (13)
1,86

R:=R,(1+ 0,5-2)=7.5-0,9(1 + 0,522 = 16,26Mna
Ryt 0,66

Rt =0,66 MIIa npumem ucxons uz Ry =7,5 MIla

—_ RicAs _ _ 365-10~%4,65 .
® = @+ 2(@u-0p) 255 = 0,8891 + 2(0,905 — 0,8891) S22 —

N=y (A - R%, + AR,.) = 1,0 - 0,8958(0,3 - 0,4 - 16,26 + 365 - 4,65 -
10—4=1.899925 MH = 1899.,93 kH>1449 81 kH. (16)

Ha ocHOBaHMM [€TaJbHOTO HAaTypHOrO OOCJEIOBaHUS CTPOUTEIbHBIX
KOHCTPYKIMH, C YYETOM BBISIBICHHBIX JAC(PEKTOB M MOBPEXKICHUA W OIEHKOH MX
CTENEHU OMACHOCTH, ompeaeiaeHueM (AaKTHUYECKUX MPOYHOCTHBIX XapaKTEPUCTHK
MaTEepUAJIOB KOHCTPYKLUHN, CAETIAHbI CIEAYIOIINE BIBObI:

1. IIpn o0ce10BaHUH CTPOUTEIIBHBIX KOHCTPYKIIUI 3IaHUS
MIPOU3BOJCTBEHHOTO KOPITyCa BBISBICHBI ACPEKThl M TOBPEKACHHUS, CHUKAIOUINE
HECYIIYIO CIIOCOOHOCTh CTPOUTEIBHBIX KOHCTPYKIUH.

2. OneHka TEXHMYECKOIO  COCTOSIHUSL ~ CTPOUTENBHBIX  KOHCTPYKLHIA

IMPOU3BOACTBCHHOI'O KOPITyCa BBIINIOJIHCHA Ha OCHOBC aHAJIN3ad CTCIICHH IMOBPCIKICHUA
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Y BBISIBJICHUSI COOTBETCTBUS (DAKTUUECKUX MMapaMETPOB TEXHUUECKOTO 00CIeA0BaHNs
TpEOOBAHUAM JACHCTBYIOIINX HOPM.

B cOOpHBIX ’k€1e300€TOHHBIX IUIUTaX MEXIYITAKHBIX NEPEKPBITUH HE
BBISIBJICHBI JI€(DEKTBl M MOBPEKACHUS, CHIDKAIOIIME HECYILYI0 CIHOCOOHOCTh
KOHCTPYKIMH. TexXHUYeckoe COCTOSTHUE IKEIE300€TOHHBIX IUIUT MEXIYITaKHBIX
NepeKphITUi paboTOCIIOCOOHOE.

B cOoOpHBIX KeNe300€TOHHBIX PHUTENSAX MEXKIYITAKHBIX TEPEKPHITUN HE
BBISIBIICHBI JI€(DEKTBl M MOBPEKACHUS, CHIDKAIOIIME HECYILYI0 CIHOCOOHOCTh
KOHCTpyKUUN. He BBISBIECHBI MOBPEKACHUS Y3JI0B CONPSKEHUI COOPHBIX pureneil u
KOJIOHH. TEXHUYECKOE COCTOSHHUE IKEJIE300€TOHHBIX pHUIelled MEXKIy3TaKHbIX
IIEPEKPBITHI UCIIPABHOE.

B cOopHBIX k€1e300€TOHHBIX IUIMTaX MOKPBITUS HE BBISBICHBI JE(QEKTHl U
MOBPEXKICHUS, CHUXAIOIIUME HECYIIYI0 CIHOCOOHOCTh KOHCTPYKUMU. TexHuueckoe
COCTOSIHHME K€J1€300€TOHHBIX TUIUT MOKPBITUS pab0OTOCTIOCOOHOE.

B cOopHbIX kene300€TOHHBIX PUTENIAX MOKPBITUS HE BBISABICHBI NE€(DEKTHI U

MOBPEXKICHUS, CHUYKAIOIIIME HECYIIYIO CIIOCOOHOCTh KOHCTPYKITUH.
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BJIMAHUE HA ITIOJABUKHOCTD U ITPOYHOCTHBLIE
XAPAKTEPUCTHUKU MEJIKO3EPHUCTBIX BETOHOB
HPUCAJIOK U3 KOJJVIOUIHBIX PACTBOPOB

BAJIEEB /. H.

mazucmpanm xageopvl CmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Matixonckuu 2ocyoapcmeennvlil MexHON02UYeCKUL YHUBEPCUMEm,

Poccus, 2. Matixon

EJU/I’KU T.P.

mMazucmpanm kageopvi CmpoumenvbHuix u 00uenpogheccCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKULl YHUBEePCUmem,

Poccus, 2. Marikon

EBTBIX T.K.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHaNbHbIX OUCYUNTIUH,
Matixonckui 20cy0apcmeenblil MexHON02ULeCKUL YHUBePCUmMem,

Poccusa, 2. Mauxon

JAYP/IABIKY/TUEB A.

doyenm Kagedpvl CMpoumenbHvix U 00uWenpopeccuoHalIbHbIX OUCYUNIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBePCUmem,
Poccus, o.Mauxon

B nmanHoli paboTe paccMaTpuBalOTCAd KOHIICHTPAIMOHHBIE 3aBUCHMOCTH  BIIUSHUS
BBICOKOTUCTICPCHOTO MUKPOKPEMHE3eMa Ha MOIBIYKHOCTh OSTOHHBIX CMECEH U MPOYHOCTH 00PA3I0B
MOJU(PUIIMPOBAHHOTO UMMEIIKO3EPHUCTOTO OETOHA.

Taxxe NpeaACTAaBJICHO HCCICAOBAHUC BJIIMAHWUA KOHUOCHTPALUOHHBIX 3aBUCHUMOCTEN
OOYCIIOBJICHHBIX COJIEpKaHHUEM BBICOKOAMCIIEPTHPOBAHHONW CIAHIIEBOM 30561 Ha MPOYHOCTh
00pa31oB MOIU(DUITMPOBAHHOTO OETOHA.

KitoueBble cioBa: O€TOH, KOJUIOMIHBIH pacTBOp, NPOYHOCTHBIE XapPAKTEPUCTUKH,
KOMITOHEHT, HallOJIHUTEIb, KOMIIO3UT, IIOJBUKHOCTD, AKTUBHOCTD BSKYILUX, TUCIIEPCHOCTD.

Pe3ynbTaThl U3MEpEeHHs MOJBUKHOCTH MEITKO3EPHUCTON OETOHHOW cCMecH TIPH
MHOTOKpaTHbIX HaOmoAeHusx (10 3aMecoB Ha OJIHY KOHIIEHTPAIMIO) MOKa3aJIh, YTO
OTHOCHUTEJIbHAS TOTPEIIHOCTh HW3MEPEHUs BEJIWYMHBI pacIUlbiBa KOHYyca Ha
BCTPSXHMBAIOIIEM CTOJIMKE CcocTaBWja He Oosee 5,3% 1ipu  JOBEPHUTCIBHOM
BeposiTHOCcTH P=0,95.

N3 rpaduka Ha pucyHke | MOXHO caenaTh CIEAYIOMIUE BBIBOJABI, UYTO TPHU

YBCIIMYCHUU KOJMYCCTBA MUKPOKPEMHC3CMA CHHIKACTCA IMOABUIKHOCTD OCTOHHBIX

175



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

cMeceil. To HaOr01aeTCs TPU MOCTOSTHHOM BoJiolieMeHTHOM oTHoteHuu (B/11=0,4)
¥ TIOCTOSIHHOM OTHOIIIEHUH KOJIMYecTBa Tactudukaropa K nementy (0,2% ot T1LI).
JlaHHO€ sBJICHHE MOXHO OOBSCHUTH TEM, YTO TMPU YBEJIUYEHUU KOJUYECTBA
MUKpPOKpPEMHE3eMa 3HAYUTEIbHO MOBBINIAeTCS 001Ias BoAonoTpeOHocTh. Mcexons us
pEe3yNbTaTOB, MPEACTABICHHBIX Ha 3ToM Tpaduke (Puc.8) [1], mampHelmas paboTa
OblJIa HampaBJIeHa HA MCCIEJOBAaHUE BIUSHUSA N00aBOK HU3KOKOHIICHTPHUPOBAHHBIX
KOJUTOMTHBIX PACTBOPOB BHICOKOIMCTIEPTUPOBAHHOTO MUKPOKPEMHE3EMA.
mg-a-;;:

¢ 2809 54033

2hl} = ?’“ﬂ.
i 219,00
94333 - {

200 SNETW

1--163.67
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Puc.1 - BnusiHue MUKpOKpeMHe3eMa Ha pacIulbiB KOHyca Ha BeTpsixuBatorieM cronuke (B/L=0,4).

Cmech, cocrosimas W3 TMOPTJIAHIIEMEHTa, IecKa, TullepIuiacTu(uKaropa
MF5581 (unu 0e3 Hero), KOuIoMJa MUKPOKPEMHE3eMa W BOJbI, MCIBITHIBAJIACh Ha

IIOABHUKXHOCTD. P@BYJ'II)TaTBI npcacCTaBJICHbI HA PUCYHKC 2.
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Puc. 2 - BiusHrue MUKPOKOJIMYECTB BRICOKOAUCIIEPCHOTO MHKPOKPEMHE3eMa Ha MOABHKHOCTh
MOANGUIIMPOBAHHON MEJIKO3epHUCTOM OeToHHOM cMmecu npu B/11=0,4; 6e3 nobasneHus
runepractugukaropa MF5581

PesynbraTel n3mepenus noABKHOCTH B Auanas3one ot 180,5 mm no 196,3 mm
IIPM MHOTOKPATHBIX HAOMIOJACHUSIX IMOKA3aJIH, YTO MOJYYEHHBIE CPEIHUE 3HAUYCHUS
UMEIOT JIOBEPUTENbHBIA UHTEpBa He Oonee 1,7% npu 1oBepUTEIbHONU BEPOSATHOCTU
P=0,95.

U3 rpaduka BuUAHO, 4TO HAOIIOJAETCS SIBHBIH MaKCUMyM IpHU KOJHUYECTBE
BBICOKOAMCIIEPCHOTO MUKpokpeMHezema B 0,02% ot oOuieit maccbl OETOHHON cMecH
nnu nopsiaka 500 rpaMmM MUKPOKpPEMHE3€Ma B COCTABE KOJUIOWIHOTO PacTBOpa IMpHU
pacuere Ha 1M3 GeTOHHOI cMecH.

XapakTtep U3MEHEHUS MOABUKHOCTH MEIKO3EPHUCTON OETOHHOM CMECH TOTO ke
cocTaBa IOKa3aH Ha pUCyHKe 3. BopoueMeHTHoe oTHomeHue coctaBisuio 0,25,
KonudecTBo runepriactudukatopa MF5581 - 04% or wmaccel 1ieMeHTa.
Hcnonb3oBanue miacTUUKATOpa MO3BOJMIO MOJYYUTh CaMOYIUIOTHSIOLIYIOCS
MEJIKO3EPHHUCTYIO0 OCTOHHYIO cMeCh (ya000yKiaasiBaeMocTh P6), TeM caMbIM 3aJ105KHB
OCHOBY TIOJIOXKHMTEJIBHOIO BIIMSHMS PELUENTypbl OETOHa Ha HKOHOMHUYECKYIO

COCTaBJISIFOILYIO TEXHOJIOTUU CTPOUTENILCTBRA [2].
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Puc. 3 - Biusinre MUKPOKOJIMYECTB BHICOKOIUCIIEPCHOIO MUKPOKPEMHE3EMA Ha MOJBUKHOCTh
MOAUGUIIMPOBAHHON MEIKO3epHUCTOM OeToHHOM cMmecH ¢ npu B/11=0,25 npu nob6aBineHuun
runepriactudukaropa MF5581(0,4% or I111)

Pe3ynprarel u3amepenns noaBuwxkHOCTH B nuanasone ot 118,0 go 171,7 mpu
IIPOU3BEIEHHBIX MHOTOKPATHBIX HAOMIONEHUAX MMOKAa3all, YTO MOJY4YEHHbIE CPEIHUE
3HAYEHHUS HMEIOT JOBEPUTENIbHbIA MHTEpBal He Oosee 4,9% mpu noBEpUTENBHOU
BepositHocT P=0,95.

W3 npuBeneHHoro rpaduka cieayer, 4To HpH YBEIMYEHUU KOJIMYECTBA
KOJUIOMJTHOTO PacTBOpa BBICOKOJUCIEPTUPOBAHHOTO MHUKPOKPEMHE3EMa B COCTaBe
OeToHHON cMecu ¢ [UacTU(PUKATOpPOM, €€ TMOABMKHOCTH HEMOHOTOHHO

YBEJIMYMBAETCS, BBIXO/ISI HA TUIaTO, HauuHast ¢ 20 MJ1/1 OETOHHOU CMECH.
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Puc. 4 - BausiHue MUKPOKOJIUYECTB BHICOKOAMCIIEPTUPOBAHHOTO MUKPOKPEMHE3eMa Ha IPOYHOCTh
IIPH C)KaTHe KOHTPOJIBHBIX 00pa3IoB MeiaKo3epHucToro oerona npu B/1[=0,4 (0e3
IUTACTU(HUIHPYIOMIHX 100aBOK)
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Pe3ynpTaThl M3MEpEeHHs MPOYHOCTH HA CXKATHE KOHTPOJBHBIX O0O0pa3IoB
HCCIIOA0OBAHHOT'O MEJIKO3epHUCTOr0 OeToHa B Anamnaszone ot 23,39MIla no 29,34MIla
MOKa3aJiv, YTO MOJyYEHHbIE CPEIHUE 3HAYCHUS IIPU MHOTOKPATHBIX HAOJI0ICHUSIX (HE
meHee 10 oOpa3loB Ha OJHY KOHIIEHTpAIMIO JOOAaBKH) HMMEIOT JIOBEPUTEIbHBIN
uHTepBai He Oonee 4,3% npu AoBepUTENbHOM BeposiTHocTH P=0,95.

Ha rpaduke (Puc. 4) naGmrojmaercss HEJIWHEWHas 3aBUCUMOCTh MPOYHOCTH
KOHTPOJIbHBIX 00pa3loB OT KOJWYECTBA KOJUIOMAA BBICOKOIUCIEPTHPOBAHHOTO
MUKpOKpEMHe3eMa. 3aMeTeH MPUPOCT MPOUYHOCTU MEIKO3EPHUCTOro OeToHa Ha 26%
OTH. npu ONTUMAJIbHOM KOJIMYECTBE 00aBKH KOJUIOUTHOTO
BBICOKOJMCIPETHPOBAHHOIO MUKpOKpeMHe3eMa B 500 rpamm Ha 1m® cmecu. Pamee
OBLJIO OTMEYEHO, YTO JTO K€ KOJUYECTBO OJIArOMPUATHO BIUSET HA MOJABUXHOCTDH
MEJIKO3EpHUCTOM OeTOHHOM cmecH [3].

Jlanee mpOYHOCTh HECKOJIbKO CHMKaeTcs (10 ypoBHs 18%), HO 3aTeM BHOBB
Bo3pactaer. Ckopee Bcero, HayMHas C OTUX 3HAYCHUN KOHIEHTpAIIUH,
BBICOKOIMCTICPTUPOBAHHBIA MHUKPOKPEMHE3eM HAdWHAET [eHCTBOBAaTh HE Kak
Moaudukarop 0eToHa, a KaK XUMUYECKHI KOMIIOHEHT MPpU 00pa30BaHUU IEMEHTHOTO

KaMH.

55
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e
a7 44.37 /{
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L
34

35
1 10 100
Konuyecteo 5% konnowoa MUKpoKpeMHeszema, mnin (6eToHHoOW cmecH)

MpoYHOCTE Ha CHKATHE KOHTPOABHBIX
obpazuoe, MMNa
",

Puc. 5 - BiiussHrue MUKPOKOJINYIECTB BBICOKOIUCTIEPTHPOBAHHOTO MHUKPOKpEMHE3eMa Ha MPOYHOCTh
KOHTPOJIBHBIX 00pa3iioB MOIM(UIIMPOBAHHOTO MeNKo3epHUcToro 6erona npu B/I11=0.25 ¢
mnactuduxatopom MF5581 (0.4% ot I111)
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Pe3ynbrarel u3MepeHuid MPOYHOCTU KOHTPOJIBHBIX OOpa3loB Ha C)KaTUE s
MEJIKO3EpHUCTOr0  OeToHa, MOAM(PHUIMPOBAHHOTO  KOJUIOMAHBIM  PAacTBOPOM
BBICOKOMCIIEPIUPOBAHHOIO MHKpOKpeMHe3eMa B auana3zoHe ot 39,18Mlla no
52,6MIla mnokazand, 4YTro HAONIOAAEMbIE CpPEAHHME 3HAYEHUS MHOTOKPATHBIX
HaOJII0ACHUI UMEIOT IOBEPUTENbHBIA MHTEPBANI HEe Oonee 2,6% Mpu 10BEPUTENBHON
BepositHocTu P=0,95.

[IpuBeneHHass Ha PUCYHKE 5 3aBHUCHUMOCTh TpaduKa MOKa3bIBaeT, YTO MpHU
konuuecTBe na00aBku B 10mi/nm 5%-ro kosowjga BBICOKOJUCHIEPTHPOBAHHOIO
MUKpPOKpEMHE3eMa Ha0JIt01aeTCsl MAaKCUMYM 10 IPOYHOCTH KOHTPOJIbHBIX 00pa3IIoB C
ee poctoMm Oosee, uem Ha 52%.

Pesynbrarel  M3MEHEHMS  NPOYHOCTH  KOHTPOJBHBIX  OOpa3noB W3
MEJIKO3EPHHUCTOTO MOIU(UITMPOBAHHOTO OETOHA OT BPEMEHHU ITOMOJIa CJIAHIIEBON 30JIbI
IpecTaBlICHbl Ha pUcyHKe 6. CliaHIieBas 30J71a B TOM KCIIEPUMEHTE JT00aBISsIIACh B
OETOHHYIO CMECh KOJIMUYECTBEHHO B CYXOM BHUJE, Ha | M3 MeIKO3epHUCTOro GeToHa

npuxoauiiock 165 kI’ cnaHIeBOM 30J1bI.

80,00 -
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69/53 67,99 [ & 8
66,81 [ 74

70,00 T

65,00 -

60,00 -

MpOYHOCTL Ha CXKaThe KOHTpPOAbHbiX obpasuos, MMa

55,00 -
1 10 100

Bpems nomona cnaHuesoi 30/bl t, Yac

Puc. 6 — I'paduk 3aBUCHMOCTH TPOYHOCTU KOHTPOJIBHBIX 00pa3L0B OT BPEMEHHU [TOMOJIa CIaHIEBOM
30716l
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PesynbraTthl W3MepeHuid MPOYHOCTH KOHTPOJIBHBIX 00paslloB Ha CXKaTUE s
MEJKO3EPHUCTOr0 OeTOHA, MOIU(DHUIIMPOBAHHOTO KOJUTOMIHBIM PaCTBOPOM CIAHIIEBOU
30J1bI TIOKA3aJIM, YTO HAOII0JaeMbIe CpETHUE 3HAUYCHUST MHOTOKPATHBIX HAOIIOACHHIA
UMEIOT IOBEPUTEIHHBIA MHTEpBaT He Oosee 3,2% Mpu TOBEPUTETHHONW BEPOATHOCTH
P=0,95.

W3 rpaduka Ha pucyHKe 6 MOXKXHO YBUIETh MAaKCUMYM IIPOYHOCTH KOHTPOJIBHBIX
o0pa3IoB MpH UCHOJIH30BAaHUU CJIAHIIEBOW 30JIbI 3-X YacoOBOrO0 MOMOJA. ITO
CBUICTEIHCTBYET O TOM, YTO HCIIOJIb30BAHWE MOJIOTOM CIIAaHIIEBOM 301161 B TCUCHUE
MaJjioro BpeMEHHU MO>KHO TOJIy4UTh OKOJI0 5% MpupocTa MpOYHOCTH OETOHA.

Jlanee B paboTe OBUIM TOJIYYCHBI OIBITHBIC JAHHBIC BIMSHHS KOJUIOHUTHOTO
pacTBOpa CJIAHIIEBOM 30JIbI HA IMPOYHOCTHBIE XapaKTepuUCTUKH OetoHa. B cocrtas
uccienyemoro Oerona cocrosti u3 nopmianainementa (FOCT 31108-03), radopo-
nuabaza (dpakmus 0-5mMm), mMukpokpemuezema MKVY-85, runepriactudukaropa
Pentaflow PCAC, mukpodubpsl 6a3anpToBoii MoauduiupoBanHon (MBM), Bojb
TACTWUIMPOBaHHOW. Bnusane 5% KOIOMAHOTO pacTBOpa CIAHIEBOM  30JIbI

IIpCaACTAaBJICHBI HHUKC.

Tadauuna 3.1
¢ dexkTHBHOCTH 5% KOJLI0HAA PACTBOPA CJIaHIEBOI 30J1bI
Kon-Bo [TnoTHOCTH CpenHsisi IpOYHOCTh N3menenue
KOJIJIOU/IA, KOHTPOJIbHBIX MIPOYHOCTH,
MIT/T oOpasuos, MIla %
0 2,48 0,64 0,0
5 2,49 73,72 4,2
10 2,46 68,26 -3,5
15 2,46 66,75 -5,8
20 2,46 69,43 -1,7
30 2,46 73,53 3,9
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Puc. 3.8 — I'paduk 3aBHCUMOCTH MPOYHOCTH KOHTPOJBHBIX 00Pa3IloB OT KojudecTBa 5% Koyutouaa
CJIAHIIEBOI 30JIBL.

[Tpu noBeputenbHOi BeposiTHOCTH P=0,95 3Hauenus1, KOTOpble ObLIN MOTYYEHbI
IIPH UCIIBITAHUSAX MEJIKO3EPHUCTOTO OCTOHA Ha MPOYHOCTh UMEIOT JOBEPHUTEIHHBIN
uHTepBan He Oonee 3,5% W3 HenMWHEWHOW 3aBUCHUMOCTH TPOYHOCTH OETOHA OT
KOJIMYECTBA BBOAUMOI0o 5% KOJUIOMIA CJIIQHIIEBOM 30/JbI MOKHO HAOJIOAATHL JBa
SIBJICHUS: DKCTPEMYM IO TPOYHOCTH UMEET MPUPOCT MPOUYHOCTH HA 4% OT UCXOTHOTO
COCTaBa MPHU ONTUMAIBLHOM KOJIMUECTBE JI0OABKU KOJUIOUIHOTO PacTBOpa CJIAHIIEBOM
304161 B 250 rpamm Ha 1m3. C yBenuueHrEM KOHLIEHTpauuu 5% KOJUIonaa CIaHIIEBOM
3016l HaAOMIOJaeTcs MaJcHUE IPOYHOCTH KOHTPOJIBHBIX 00pa3ioB [4]. JlanHoe
SBJICHUE, CKOpEe BCEro, CBSI3aHO C arjioMepanueill 4acTull 30Jbl. A HauWHas C
KOHIICHTpAIMK ciaHieBoi 3oibl B 1,5 kI” Ha 1 M3 BHOBH HauMHAETCS MPUPOCT
MPOYHOCTH ToJlydaemMoro OeTroHa. BTopoll moabeM NpPOYHOCTH CBS3BIBACTCA C
Ha4vaJIoM MIPOIIECCOB KOJIMYECTBEHHOTO oOpazoBaHUs BBICOKOIIPOYHBIX
JIBYXKAJBIIUEBOTO QJIFOMHHATA ¥  JIBYXKaJbI[MEBOTO CHJIMKata B oObeMe

MOAU(PUIMPOBAHHOTO OETOHA.
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COBPEMEHHBIE NOJAXO/JIbI K BLIBOPY TEILIO3AIIIUTHI
HAPYKHBIX OI'PAXKJIEHUM 3JAHUA

CIIHPHH A.C.

mazucmpanm xageopvl cmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Martixonckuu 2cocyoapcmeennslii MexHOA02U4eCKULl YHUBepCUumem,

Poccus, 2. Mauxon

CYYEK C.B.

Mazucmpanm kageopvi CmpoumenvbHulx u 00uenpoheccCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKULl YHUBePCUmem,

Poccus, 2. Marixon

XAIIAEB A.M.

mMazucmpanm kageopvi cmpoumenvHulx U 00uenpogheccuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cyo0apcmeenblil MexHON02UYeCKUL YHUBepCUmem,

Poccusa, 2. Mauxon

BOPCYK O.10.

doyenm Kageopvl CMpoumebHbviX U 00uWenpopeccUuoHaIbHbIX OUCYUNTUH,
Matixonckuu 2ocyoapcmeenblil MexHOI02U4eCKUll YHugepcumen,
Poccusa, 2. Marikon

Jis mpoekTupoBaHusl 3HEProdG(EKTUBHBIX 3JaHUM JOJKEH OBbITh MCIOJIb30BaH METOJ
CUCTEMHOI'O aHajM3a KaK JIUCIUIUIMHBI, 3aHUMaloIlelcs mnpobieMaMu MPUHATHS pELICHUS B
YCIOBHSAX, KOrja BBIOOp ajdbTepHATHUBHI TpeOyeT aHalu3a CIOKHOW HH(POPMAlUU pPa3IUYHON
¢u3nueckoil mpupoasl. B Hamem ciydae CHCTEMHBIM aHaiu3 — 3TO COBOKYIHOCTh METOJOB U
MPUHIUIIOB BBIOOPAa TEXHUYECKUX MapaMeTPOB CHUCTEMbI KIMMATH3ALUM U TEIUIO3AIUThI 3/1aHUs,
HaWIy4IIuM o0pa3oM OTBEYAIOIINX JOCTHKEHUIO LIENH, paid KOTOPOH CO3AaeTcs 3Ta CUCTEMA.

B naHHO# cTaTbe paccMOTpPEHBI OCHOBHBIE CYIIECTBYIOIINE METOJUKH BbIOOpa BapUaHTOB
TEII03AIUTHI 31aHUM.

KiloueBble cioBa:  CTpPOUTENBCTBO, JHEpProcOepexeHue, KOHCTPYKIMHM  3JaHHM,
TEIIOU30JISIMOHHBIM MaTepHall, TEMJIOTEXHUUYECKUN pacuerT.

B ucrounuke [1] ykazaHo, 4TO TEIJI0PHEPIeTUUECKOE BO3ICHCTBHE HAPYIKHOTO
KJINMaTa Ha TETUIOBOM OallaHC 3/1aHUsI MOXKET OBITh ONTUMHU3UPOBAHO 3a CUET BhIOOpa
(dhopMBI 31aHMS, PACTIONOKEHNS, IUIOIA/IeH 3alOTHEHUS CBETOBBIX ITPOEMOB, a TAK)Ke
peryaupoBaHus WHOWIBTPAIIMOHHBIX TOTOKOB. K mpumepy, yaadHbli BBIOOD
OpUEHTAIIMU U Pa3MEPOB 3/aHUS MPSMOYTOJbHONU (POpPMBI JaeT HaM BO3MOKHOCTh B
TETUIBIA TIEPUOJ] TOJIa YMEHBIITUTh BO3JICUCTBUE COJIHEUHON paauainuu Ha 000JI0UKY

3AaHusg M, CJICAOBATCIIbHO, CHU3WTL 3aTpaTbl Ha €0 OXJIAXKIACHHC, a4 B XOHOJIHBIﬁ
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nepuoJ — HaoOOpOT, YBEIUYHUTh BO3JECHCTBUE COJHEYHOW pajualiyd Ha O00OJOUKY
3MaHUSI U YMEHBIIUThH 3aTpaThl Ha OTOIJICHHE. AHAJIOTUYHBIE PE3YyIbTaThl OymyT
MOJIYYEHBI TPU yJIAYHOM BBIOOPE OPUEHTALMK U Pa3MEpPOB 3/IaHUs IO OTHOLIEHUIO K
BO3/ICHCTBUIO BETPa HA €T0 TEIUIOBOM OasaHc.

Metononiorusi ~ TPOEKTUPOBAHUSI ~ CUCTEM  OTOIUICHUS,  BEHTWIISLINH,
KOHJUIIMOHUPOBAHUS OCHOBAHA HA pacyeTax TEIUIOBBIX M BO3JYIIHBIX OalaHCOB
3MaHUs 1JI XapaKTepHbIX epuo10B roja. K npumepy, mi1s Poccuu sTumMu niepuogamMu
rojia SIBJISIIOTCA: HaumOoJee XOJOAHAsl MATUIHEBKA, OTOMUTEIBHBIM MEPHOJ, CaMbIi
KapKUH MECSI, TIEPUO] OXJIAKICHHS, PACYCTHBIN IO, ONIMCAHHBIC B HCTOUHUKE [2].

Tax ke, HanOospIas TeroBast 3PPEKTUBHOCTH IO 00 BEMHO-TUIAHUPOBOYHOMY
PELICHUIO TPYIIIIBI )KUJIBIX JOMOB TOYEYHOM, TUHEUHOMN, IEPUMETPATILHON U CETYATON
CXEM 3aCTPOMKH MOXKET OBITh JOCTUTHYTa 3a CYET BKJIOYEHHUS B €€ COCTaB
COBOKYITHOCTH 3JIeMEHTOB (OJIOK-KBapTHp, OJOK-CEKIMKA WM OJIOK-3JIEMCHTOB) C
paznuYHBIMKU BUJaMu OJOKMpoBKU. llenecoobpa3Ho nmpuMeHene JOMOB ¢ 0ObEMHO-
IJIAHUPOBOYHBIMHU PEIICHUSIMU, MPETyCMaTPUBAIOIIMMHU MaKCUMAJIbHOE YBEIUYCHUE
TJTOIIAIN ATaka M KOMIIAKTHOCTH 00bema 31anus. TernoBas 3(h(HEKTUBHOCTD 31aHUS
3aBUCHUT OT BIMAHHUS OpPHUEHTAlMM 3JaHUSl IO CTOpOHaM cBeTa. B wyacTHOCTH,
TeIUIoNnoTepu uepe3 dacan 3/aHusi, OpUECHTUPOBAHHBIN Ha HAIMpaBJICHUS OT CEBEPO-
3amaJHoOTO /10 CEBEPO-BOCTOYHOIO, B IPOTHUBOIOJIOKHOCTh OCTAJIbHBIM, BBIIIE, TAK KaK
Takue (acaapl HE MOJYyYarOT 3aMETHOTO TPUTOKA TEIJIOTHI OT COTHEYHOTO U3ITYYCHUSI.
[TosToMy, Tpu TPOEKTHPOBAHUM 3JAHUM, OTIMYHBIX OT MPSAMOYTOJIBHBIX
MJIAHUPOBOYHOM MOJYJBHOM CETKH, CJIEIyeT CTPEMHUTHCS K TOMY, YTOOBI Ha CEBEp
OblJ1a OpUEHTUPOBaHA HAMMEHbBIIAasi TOBEPXHOCTh (hacaoB.

B mnacrosimee Bpems B Poccum mpumeHsieTcss OJIOK-CEKIIMOHHBIA METOJ
MPOCKTUPOBAHUS  KUJIBIX 3daHuil. lMmeercss cTpemiieHME K  YBEJIUUYCHHIO
NPOTSIKEHHOCTHU 3JAHUM U K TOBBIIIEHUIO 3TAXXHOCTU A0 ONTUMaJIbHOW. Hampumep,
yBEIMYCHHUE MPOTsHKeHHOCTH oMa ¢ 4 1o 10 cexiuii moBiedeT 3a cOO0W CHUKEHUE
YACIBHOTO pacxojia Terja Ha OToIuIeHue 0 5-7%; moBbIeHne dTaxkHocTu ¢ 9 o 12

staxkeit — 3-5%; yBenuuenue mupunsl kopiyca ¢ 12 1o 15 m gact 9-10% sxoHOMEM
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TEIJIOThl. PalMoHanbHOM ClleyeT CUMTaTh TAKYH0 OPHUEHTALMIO 3JIaHUs, KOTOpas
o0ecreynBaeT MaKCHUMAJIbHOE TEIUIONOCTYIUIEHHE OT COJHEYHOW pagualuuu B
XOJIOMHBIN Tepuoj; rofa. HaumeHsblire TEmaonoTepu MPOUCXOIAT Y CEKIMOHHBIX
IIMPOTHBIX 3[aHUHN C IMMPUHON KoprycoB 110 17 M. ["anepeitHoe 31aHue MUPUHOHN 10
15 M pacxomyet Teruta Ha 3% OGosnbliie, ¢ mmMpUHOHN Kopiryca A0 13m Ha 6%, ranepeitHo-
CEeKITMOHHOE 3/1aHKue mUupuHOo 10 15 M Ha 12%.

Termnonorepu 34aHUKA TIPU YCTPOMCTBE OCTEKJIECHHBIX JIOJDKAM CHUXKAKOTCA Ha
8%; mpu yCTpOICTBE BEHTHJIMPYEMBIX KJIallaHOB B CTeHax — Ha 2-3%; npu yCTpONUCTBE
BEHTWJIMPYEMbIX KOHCTPYKIIUNA 3alOJTHEHHUS] CBETOBBIX IMPOEMOB — Ha S5 MPOIIEHTOB.
VYyer HampaBieHUs MpeoOJaaroNIMX BETPOB NPH OINPEACICHUH ONTHMAJIbHBIX
pa3MEepoB U OpPHUEHTAIMU 3[IaHUSI TIO3BOJIUT CHU3UTHh YCTAHOBOYHYK) MOIIHOCTH
00OpyIOBaHUs U 3aTPaThl TEIJIOBOM PHEPTUH B XOJOIHBINA MEpHOA roja eme Ha 12-
15% [3].

Ouens Becomo Ob110 oTMeueHo CepoBoit M.H. cneayromiee: nusmenenue Gopmbl
3IaHUS UM €T0 pa3MEPOB U OPUECHTAIMU C 1IEJIbI0 ONITUMM3ALMK BIUSHUS HAPYKHOTO
KJIMMAaTa Ha €ro TEIUIOBOM OanaHc He TpeOyeT M3MEHEHHMs IUIONIaJied Wi o0bema
3JIaHUSI — OHM COXPAHSIOTCS (DUKCUPOBAHHBIMU.

AHanu3 pa3BUTUS YHEPTOAIDPEKTUBHBIX 3/1aHUI MTOKA3BIBAET, UTO aPXUTEKTypa
Y CTPOUTENBCTBO BCTYIUJIO B COBEPILIEHHO HOBBIM ATAIl CBOEH CTOPHH, TIE€ MOSIBJICHUE
1 pa3BuTHE SHEProd(PGEeKTUBHBIX 3/IaHUM BEJET 3a CO0O0M OTpaKeHHE TI00ATBHBIX
mpoOjieM pa3BUTHA O0OIIEeCTBa HAauyWHAsg C CeperHbl XX BEKa CO BCEMH €ro
MOJIOKUTEITHHBIMU u OTpHUIIATETLHBIMH HaIPABJICHUSIMU MTOVCKOB.
OHeprodpexTuBHbIE 3AaHUS KaKk CUMOMO3 TBOPYECTBA APXUTEKTOPA M WHKEHEPA
JOCTHTalOT B 3TOM COI03¢ BEPIIIHMH MPOM3BEACHUA HCKyccTBa [1].

[Ipn mpoexTHpoBaHUM 3AaHUN HEOOXOIUMO YUYWUTHIBATH TEIUIOTEXHUYECKHUE
MPOIIECCHI, TPOUCXOIANINE B OrPAXKIAIONIUX KOHCTPYKIMSAX M B IOMEIICHUSX.
OCHOBHOI Hapy>XHOM OrpaXkJaroleld KOHCTPYKLMEH SBISETCS CTE€Ha, KOoTopas

pasjiensieT BHYTPEHHEE U HApyKHOE MPOCTPAHCTBO C PA3IUYHOM TeMrepaTypoil u
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BJI&XKHOCTBIO, OTPAaHUYCHHAs BEPTUKAIBHBIMU MMOBEPXHOCTSAMM U MEPIEHAUKYIISIPHAS
TETUIOBOMY ITOTOKY.

Kak m3BectHO [4], [5] orpaxknaromiye KOHCTPYKIIUH ObIBAIOT OJHOPOJHBIMH M
HEOTHOPOAHBIMU. OTpakACHUE SABIISIETCS OJHOPOIHBIM WJIM OJHOCIOMHBIM, €CJIM OHO
COCTOMT W3 OAHOro wmatepuana (cios). HeogHOpOTHBIM WM MHOTOCIOHHBIM
CUUTAETCS OrPaXkJACHUE, KOTOPOE COCTOUT U3 HECKOJIBKUX CJIO€B Pa3HBIX MaTEpPUAJIOB,
B TOM YHUCJI€ C TEIJIONPOBOAHBIMU BKJIKOUCHUSIMH, TEIUIOM3O0JISIHUOHHBIMU CIIOSMMU.
Jlns co3manust KOMGOPTHBIX YCIOBUM B 3JaHUAX K HAPYXKHBIM OrPaKIarolTuM
KOHCTPYKITUSIM MPEIBABISAIOTCS TEIJIOTEXHUYECKUE TPeOOBaHMS

— obOecrieucHue JOCTAaTOYHbIX TCIIJIO3aIllIMTHBIX CBOMCTB B XOJIOAHOC BpEMs

roja,

— o0ecIeueHne TeI0yCTOMYMBOCTH B TEIUIBIN MEPUOI,;

— obecrieueHre HEOOXOAMMOM BO3AYXOPOHUIIAEMOCTH;

— o0ecreyeHue JOMyCTUMON NapONpOHUIIAEMOCTH;

— TmojJydeHHe TpeOyeMoro TeMIlepaTypHO-BIQKHOCTHOTO pexXuma B
MOMEILEHUSX;

— TeMIIepaTypa BHYTPEHHEUN [TIOBEPXHOCTH OIPAXKIACHUSA 10JKHA HE3HAYNUTEIIBHO
OTJIMYAThCSA OT TEMIIEpaTypbl BHYTPEHHErO BO3/AyXa BO H30€KaHWE BBINAICHUS
KOHJIEHCaTa.

B cBs3uM C BBILIENIEPEUNCICHHBIM, HApYKHBIE OTPa)KJArOIINe KOHCTPYKIIUH
JIOJDKHBI  00J1a1aTh HEOOXOAMMBIMHU TEIUIO- M BJIAro3allUTHBIMU CBONCTBaMH,
TEIUIOYCTOMYMBOCTBIO M APYTMMH Iapamerpamu. Jlis  3TOro  Ipou3BOIAT
TEIUIOTEXHUYECKUN pPacyeT HAPYKHBIX BEPTHUKAJIBHBIX CTEH W TOPU30HTAIBHBIX
KOHCTPYKIIMI OKPBITHH [6].

IIpy nOpPOEKTUPOBAHUM HAPYKHBIX OTrPAKAAIOIIMX KOHCTPYKLUUNW 31aHUU
HE00X0AMMO 3HaTh MUHUMAaJIbHbIE 3HAUYECHUS CONMPOTUBIICHUA Teruionepenade Ro, pu
KOTOPBIX OIpaKIAECHUSA OKAa3bIBAIOTCS YIOBJIETBOPUTEIBHBIMU B TEINIOTEXHUYECKOM
OTHOUIEHUU. DTHU 3HAYEHUS] HA3bIBAIOTCS HOPMATUBHBIMHU WM TpeOyembiMH, Ro™, u

3daBUCAT OT HA3HAYCHHA IPOCKTUPYCMOI'O 3JdHHA, €TI0 BHYTPCHHCI'O PCIKHMA,
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KIUMATHYECKUX  yCIIOBMH  pailoHa CTpPOMTENhCTBA W  BUJA  OTPAKICHUS.
TermoTexHUYeCKuil pacyeT HapYKHBIX OTPAKIAIONIUX KOHCTPYKIIHMI BBITIOJHSICTCS
JUTS OTAIUTMBACMbIX 3JJaHUH B 3UMHHI TIEpHOJI, KOT/Ia TEIUIOBOM MOTOK HAIPaBIICH U3
MIOMEIIEHUI B HAPY>KHOE MMPOCTPAHCTRO.

[IpakTka TIPOCKTHUPOBAHMUS W CTPOUTEILCTBA 3JaHWUK IOKa3ajga, dYTO
COBpEMEHHBIC KOHCTPYKIIUN HAPYKHBIX CTEH B OOJBIIMHCTBE CIIy4acB HE OTBEYAIOT
TpeOyeMol BeTMYUHE IPUBEICHHOTO COMTPOTUBIICHHS TEIJIoNepeaye u3-3a O0IbIIOi
TETUIOTEXHUYECKON HEOTHOPOTHOCTH. KOHCTPYKTHBHBIC PEIICHUS Y3JIOB COTPSIKEHUM
HapY>KHBIX CTEH C OKHAMH, MEXKIYITAXXKHBIMHU NEPEKPBITUSIMH, TOKPBITUSIMU TPEOYIOT
nopa6otku [7], [8], [4].

Bosbiioe konMuecTBO aHKEPOB, KPOHIITEHHOB, HEOOXOIUMBIX JUISI KPETIJICHUS K
HECYIIMM CTCHAMHU YTEIUTUTENIS TOMIMUHONW 15 cM, W MeTaMYecKux CBS3eH,
COCIMHSIONINX HAPY)KHBIC M BHYTPEHHUE CIIOM B TPEXCIOWHBIX KOHCTPYKIIUSAX CTEH,
BBI3BIBAIOT JOTMOJTHUTENIbHBIE TEIJIONOTEPH, TOHIKEHHE TEMIIEPATYphl HA BHYTPEHHEH
MMOBEPXHOCTHU CTEH HIDKE TOYKU POCHI, M, KaK CJICACTBUE, 00pa30BaHUE TICCCHH.

CrnenoBaTenbHO, BBIMOJHEHHWE TPEOOBAHUN HSHEPTrOCOEPEKEHUS U CO3JaHUE
KOM(OPTHBIX YCIOBUH NIl HAXOXKICHUS U TIPOKUBAHUS JIOJEH B 3JaHUH BO3MOYKHO
HE 3a CUET YBEIWYCHUS TOJIIMHBI CJIOS TEIUIOM3OJSIIIMOHHOTO MaTepHalia, a MyTeM
pa3paboTKH OoJiee COBEPIICHHBIX KOHCTPYKTUBHBIX PEIIEHU HAPY>KHBIX CTEH U Y3JI0B
UX CONPSDKEHUH, MIMEIOIIUX BBICOKYIO TEITIOTEXHUYECKYIO OAHOPOIHOCTD [9].

3a cueT 3TOro BO3MOYKHO 3HAYUTEIIBHOE CHUKEHHE MOTEpPh TEIUIOThI 4Yepe3
OTpaXKIEHUs, oOecrieueHue sHEprocoepeKeHus u OJIaroNMPUSATHBIX
CAaHUTAPHOTUTHCHUYECKUX YCIIOBUH B TOMEMICHUAX. B akTyaln3upoBaHHON peIaKIIHH
CHull 23-02-2003 «TemnoBas 3ammra 3ganmin» (CIT 50.13330.2012) npuBencHa
METO/IMKa pacyeTa MPHUBEACHHOTO COMPOTUBJICHUS TEIUIONEPEIayd, YUIUTHIBAFOIIIA
TEIJIOTEXHUYECKHUE JIMHCWHBIE W TOYECUYHBIC HEOMHOPOAHOCTH. OHa TO3BOJSCT HE
TOJIbKO TIPAaBWJIBHO PACCUUTATh TMPHUBEIECHHOE COMPOTHBIICHUE TEIUIONEpeIaue
OTpaXIaloIIe KOHCTPYKIIMM, HO W OIEHUTh BIMSHHEC KaXJOT0  THIA

TEIUIOTEXHUUYECKUX HEOTHOPOAHOCTEH Ha ero Benuuuny [10].
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Kak u3BecTHO, mpy pacCMOTPEHHMH JIBYX MOJIXOJO0B K OMPEEICHUIO 3HAUYCHUS
MPUBEJCHHOTO  COTNPOTHUBJICHUS  TeIUionepenade  ¢GparMeHTa  OTrpakIaroIiei
KOHCTPYKIIMH, & UMEHHO (parMeHTHBIA M 3JIEMEHTHBINA, aBTOpaMu CTaThu [7], ObLI
BBISIBJICH YAOOHBIM METOJT MMEHHO [UIsi TPOBEJIECHUS pacyeToB 3HAaueHUs Rg™
(GbparMeHTOB OTpaXIArOIIe KOHCTPYKIIMH, KOTOpPBIE TPEOYIOTCS ISl PacdyeToB
HSHEPronoTPeOICHHS 3JaHUNA. DIIEMEHTHBIN MOJXO0] PEACTABIACTCS TaKkKe yI0OHBIM
C TOYKHU 3pPEHUS MPOBEPKU PE3yJbTATOB pacueTa MpH IKCHEPTH3E pasieiia MPOeKTa
«OHeprodHEKTUBHOCTE» U SBIAETCS XOpPOIIEH OCHOBOM Il  pa3paboOTKu
WHKCHEPHBIX METOAUK pacueTta Ro™.

Co BcryruieHueM B cuity 3akoHa 26 1-®3 «O6 sHeprocoepekeHnn U MOBbIIIEHUU
sHepreTudeckon addextuBHOCTH...» [10], cormacro Ct. 9 KOTOPOro rocy1apcTBEHHOE
PETYJIMPOBAHWE  OCYIIECTBISICTCS  NyTEM  YCTAHOBIEHWS  TpeOOBaHUH K
sHeprodPphekTuBHOCTU. A sHepreTuyeckas 3QpGeKTUBHOCTh onpeaensercs B 1. 4 Cr.
2 KaK «XapaKTepUCTHKH, OTPAXKAIOIIME OTHOIIEHUE TMoJie3Horo »sddexra ot
WCITOJIB30BAHUS YHEPTETHUECKUX PECYPCOB K 3aTpaTaM JHEPTeTHUYECKUX PECYpPCOB,
MPOU3BEJICHHBIM B IIENIAX MOJy4YeHUs: Takoro 3¢¢ekTa...», B CUIy Yero ObUIH
JIOTIOJTHUTENIHHO MOBBIIIEHBI TPEOOBAHUS K DHEPTETUUECKOM YPHEKTUBHOCTH 3TaHU.

B akryanmmsupoBannom CHull «TermoBas 3amura 3qaHui», coryacHo [7,8],
OHO OCYIIECTBIISIETCS 32 CUET:

-  HOPMHpOBaHHMS METOJa pacyeTa TMPHUBEACHHOTO  COMPOTHUBJICHUS
TerIonepeade OrpakIatomux KOHCTPYKIIHA,

- HOPMHPOBAHUS YJEIbHOM TEIUIO3AIIUTHON XapaKTePUCTUKU 3JaHUsA. OTU
MEPOTIPUATHS TTO3BOJIAT 3aICUCTBOBATH PE3EPBHI MOBBIIICHUS TETLIO3ANTUTHI 3TaHHH

- IOBBICUTH TEIUIOTEXHUYECKYIO OJTHOPOTHOCTh KOHCTPYKIIHIA;

- ONITUMHU3HUPOBATH APXUTCKTYPHO-TUTAHUPOBOYHBIC PEIICHHMS.

C 1 wrwona 2013 r. akryanuszupoBanHas penakuus CHull 23-02—2003
«Temnosas 3amura 3ganui» (CIT 50.13330.2012) BBeneHna B aeiicTBUE. YKa3aHHBIM
JOKYMEHT pa3palboTaH C IEJIbIO TTOBBIIICHUS YPOBHS OC30MaCHOCTH JIFOJICH B 3JaHUAX

U COOPYKCHUAX H COXPAHHOCTH MATCPUAJIbHBIX HGHHOCTCﬁ B COOTBCTCTBHUHU C
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®denepanbHbIM 3aKk0HOM OT 30 nexadpst 2009 r. Ne 384-D3 «TexHuueckuii periaMmeHT
0 0e30macHOCTH 3AaHUN U coopyxeHwit» [11], moBbIMICHUS YPOBHS TapMOHHU3AIMH
HOPMATHBHBIX TPEOOBAHMN C €BPOINCHCKUMH U MEXIyHApOIHBIMH HOPMATHBHBIMU
JOKYMEHTaMH, TPHUMEHEHHUs EIWHBIX METOJIOB ONPEICIICHUs SKCILTyaTallnOHHBIX
XapaKTEPUCTHK U METOJIOB OIICHKH.

OOmenpuHaThiM B Poccum  KpUTepueM  OLCHKH  TEIIOTEXHUYECKON
3 ()EKTUBHOCTH CTPOUTENHHBIX MATEPUATIOB M HW3MIETUH, B TOM YHCJIE HAPYKHBIX
OTPKIAIONINX  KOHCTPYKIMH, SBISETCS WX MPUBEIACHHOE COIMPOTUBIICHHE
tertonepenade. CormacHo CIT 50.13330.2012 u [12] «npuBeicHHOE CONIPOTUBIICHHUE
Temionepeaade (parMeHTa Oorpaxxaarome KOHCTpyKuuu Rg™, m? °C/Br —
dbu3nUecKkas BEIMYMHA, XapaKTEPU3YIOllas YCPEIHEHHYIO IO IUIOMIAA TUIOTHOCTD
MOTOKA TEIIOTHI Yepe3 (PparMeHT TeII03aluTHOW 000I0YKH 3JTaHUS B CTAIIMOHAPHBIX
YCIIOBHSIX TEILIONIEpeadyr, YUCICHHO paBHAs OTHOIICHHUIO Pa3HOCTH TEMIIEpaTyp IO
pa3HbIe CTOPOHBI (hparMeHTa K yCPETHEHHOM T10 IJI0IA U IJIOTHOCTH IMOTOKA TETJIOTHI
gyepe3 pparmenT». 1 onpeeneHus 3TOro mokasaTelisi UMEIOTCS Kak pa3paOoTaHHbIE
Y CTaHJApPTU30BAaHHBIC METOJIMKH M O0OPYAOBAHHE, TAK U COOTBETCTBYIOIINE METO/IbI
pacyeTra, YTO TO3BOJIIET CpPaBHUBAaTh M  OILIGHUBATh  TEIUIOTEXHUYECKUE
XapaKTEPUCTHKHU PA3THYHBIX KOHCTPYKITUH.

[IpuBeneHHOE COMPOTUBIICHUE TeIIonepeaaye ¢parMeHTa TEIUIO3allUuTHON
obonouku 3maHus Rg™, m? °C/BT, ompemensercs ¢ yd4eTOM TEIIOTEXHMYECKHX

HeoaHopoaHocTel no popmyne CIT 50.13330.2012:

1
RSP = _ MAK/Br (1.1)
Z U,a; + Z wj/j -I-Z e

rJie @ — IUIOIIa b IIOCKOTO 3JIEMEHTa KOHCTPYKIIMH -0 BUJIA, MPUXOISIIASCS

2 (parMeHTa TEIUIO3AIIUTHOM OOOJNIOYKM 3JaHUS, WIM BbIACICHHOM

Ha 1 ™
OTpaXKIAroOIIel KOHCTPYKIMH, M2/M% wj — yJelnbHBIE TOTEPU TEILIOTHI 4EPE3 j-FO
JMHEHWHYI0 TEIUIOTEXHUYECKYI0 HEeoaHOpoaHocTh, BT/(M-K); yx — yaensHBIC mOTEpH

TEIUIOTHI Yepe3 K-10 TOUeUHYI0 TeIUIOTEXHUYECKYIO HeoqHOpoaHOCTh, BT/K; |j u ng —
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COOTBETCTBEHHO [IJIMHA U KOJIMYECTBO TEIUIOTEXHUYECKUX HEOJHOPOJHOCTEH,
NpUXOASIIMXCs Ha 1 M? TOBEPXHOCTH OTPaXKICHUS.

[IpoBeneHHble pacueThl MO JaHHOW (Gopmyie TMoKa3aid, 4YTO 3a Cuer
TEIJIOTEXHUYECKUX  HEOJHOPOJAHOCTEH  YPOBEHb  TEIIO3AUIUTHI  HAPYKHBIX
OTPaKICHUN MOXKET YMEHBIIUTHCA Ha 35 — 45 %.

s ynpomenus pacdyetoB BennuuH Y u y B HUMC® PAACH pazpaboran
WHXEHEPHBIA MOAX0J K pacyeTy TEeIUIOTEXHHUYECKUX XapaKTEPUCTUK OrPAKIAFOIINX
KOHCTPYKIIMH ¢ KpaeBBIMH 30HaMH [ 7], coaeprkaiiiee nX 3HaYCHHUs JIJIsl TUTIOBBIX Y3JI0B
OTpaKJAOIINX KOHCTPYKIUHI, ITOTYYEHHBIE U3 PACUETOB TEMIIEPATYPHBIX MOJEH.

AJIbTEpHATUBHBIA MOJIXOJ K pacyeTy TeIUIO3alUTHBIX XapaKTePUCTUK
OrpaXkIaIoIIMX KOHCTPYKIUMH TmpemioxkeH aBtopoM [12]. JlaHHBIA 1OAXO.]
FapMOHU3UPOBAH €  METOJMKOW  pacuera MNPUBEIAECHHOTO  CONPOTHUBICHHS
TerIonepeaadye orpaxaaroux KOHCTPYKIui, pazpadotanHoii B. H. bBorocioBckum.

[IpuBeneHHOE CONPOTHUBIICHHUE TEILIONEPEAYE OTPAXKIAIOIIEH KOHCTPYKLIUN

Rp%s, M2 °C/BT, onpenensercs 1o GpopMmyiie:

con
Rdes — Rp 2 00/B (1.2)
- , M T :
I'me Ry - ycrmoBHOE CONPOTHUBICHWE —TeIUIONEpeaade 0  TJIaau

KOHCTPYKIMU,M>°C/BT; 1 - 4nci10 KpaeBbIX 30H B OTpaKJaroNIEd KOHCTPYKIMHU;  \Jj -
KO3 PHUIHEHT J00ABOYHBIX MTOTEPH TEIIOTHI UepPe3 I-F0 KPACBYIO 30HY, OTPEICSCMBbIit

o opmyiie:

kEZA%
lIJi - A : ] (1'3)
rae ki, Ai¥* - cOOTBeTCTBEHHO KOX()(DHIIMEHT BIMSHUS M IUIOMAAb 30HBI
BJIMSIHUSA 1-#1 KpaeBoi 30HbBI; A - TUIONIAAb OTPAKIAAIOIIEH KOHCTPYKIUH,
30Ha BIUSHUS KpaeBOM 30HBI — OTO OOJACTh JIOKAJIBHOTO HapYIICHUS

OJIHOPOJAHOCTH TEMIIEPATYPHOrO TMOJISI KOHCTPYKIIMHM, BBI3BAHHOIO 3TOW KpaeBOM
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30HOM. KoadduuueHT BiIusHUSA - BEIWYMHA, XapakTepusyrouias J00aBOYHBIH
TEIUIOBOM MOTOK Yepe3 KPaeBylo 30HY, OTHECEHHBIN K TEIUIOBOMY MOTOKY IO TJIaJ1 B
Opefenax IUIOIIAagu 30Hbl BIMSHMS KpaeBOM 30HBI. YKa3aHHbIE IapameTpsl
ONpENEIAIOTCA Ha OCHOBE pacuera TEMIEPaTypHO-BIAKHOCTHOTO pEXUMa IO
temneparypaomy noiro. [lapamerpsr ki, u A omnpenensirorcs Mo BHYTPECHHEMY
KOHTYDY.

U3 ¢opmyner (1.3) crneayer, 4yTO TOBBICUTH MPUBEACHHOE COMPOTHUBIICHHE
TEIUIoNEepe aye OrpakJaoIel KOHCTPYKLIIMHM BO3MOYKHO KaK 3a CYET HMOBBILICHMS
YPOBHS TEIUIO3ALIUTHI KOHCTPYKLIMU IO TJa/id, TaK U 32 CUET CHHKEHUS JOOABOUHBIX
TEIUIONOTEPD YE€PE3 KPACBbIE 30HBI.

Jli1g 000710YKH 34aHUS, COCTOALLIEH U3 M OrpakJAIOIIUX KOHCTPYKIMM (m >1),

des

MPUBEJACHHOE COIMPOTHUBIICHUE Teronepenade Rpe™, m? °C/Br, ONPENETSAETCS IO

dbopmyine (1.4) [12]:

sum

Rde’s _  Ae
he m N4
i=1,des
Rpi

o (14)

raie AS'M - olmas miomanas HapyKHBIX OTpa)KAaloluX KOHCTPYKIIUH TI0
BHYTPEHHEMY KOHTYpy, M? ; Nj - KO(Q(HULIUEHT, YYUTBHIBAIOIIUNA MOJIOKEHUE
OTPaXKJAIOIIEH KOHCTPYKIIMM OTHOCUTEIHLHO HAPYXKHOTO M BHYTPEHHETO BO3yXa; A
- IIOIIAMb i-# Orpaxkaaromei KOHCTPYKIHHU, M%; Ry (% - mpuBeieHHOE COPOTHBIICHHE
Teronepeaaye i-i orpaxaaromei KoncTpykuun, m>°C/BT.

Pa3paboTanHbiii MeTO[  peanu3oBaH B  IPOrPAMMHO-BBIYUCIUTEIEHOM
KomIuiekce «DHeprodhdekTHBHOCTD U TeruioBas 3ammra 3aanuil (QHTE3A)».

[IporpaMmHO- BbhrUMCIUTENbHBIN KOMIUIEKC «IOHTE3A» Bxkitouaer mnsTh
0a30BbIX KOMITBIOTEPHBIX MPOTpPamMM, ¢ TOMOIILI0 KOTOPBIX PEIIAOTCS CISAYIOIIHNE
OCHOBHBIE 33J1a4U:

- TODJIEMEHTHasi OIleHKa TEIUIOTEXHUYECKUX CBOMCTB  OrpakIarolInuX

koHCTpyKuui cormacHo CHull 23-02-2003 Ha ocCHOBE KOMILJIEKCHOTO pacueTa

COHpOTI/IBHeHI/II\/’I TCIIonCepeaauc, BO3AYXO- H IAPOINPOHHULIAHHUIO OrpaXAar0lInuXx
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KOHCTPYKIIMH, TEIJIOYCTOMYNBOCTH, TETNIOYCBOCHHSI TOBEPXHOCTH MOJIOB,

- aBTOoMaTu3alusl paboThl MO COCTABJICHUIO TEIJIOIHEPTreTUYECKOro MacropTa
3nanus coriacHo CII 23-101-2004;

- pacyeT HEeCTAIMOHAPHBIX OJIHO-, IBYX- U TPEXMEPHBIX TEMIIEPATYPHBIX MOJICH
HEOJTHOPOJIHBIX YYACTKOB OTPaKIAIOIINX KOHCTPYKITAN I MHOTO(aKTOPHON OIEHKH
HEJIMHEHHBIX TEIUIOBBIX MPOLIECCOB PA3IMYHON HHTEHCUBHOCTH;

- OIIEHKA TeMIEepaTypHO-BIA)KHOCTHOTO PEXMMa, HA OCHOBE pa3pabOTaHHOTO
aBTOPOM METOJIa pacueTra COBMECTHOIO HECTAIMOHAPHOTO BJIArOTEILIONEPEHOCA B
TPEXMEPHBIX 00IaCTAX OTPAXKIAIOIMNUX KOHCTPYKIUHN 3/1aHU,

- pacydeT 3HEPro3arpar Ha SKCIUTyaTalMIO 3J4aHUsl 32 OTONUTEIBHBIN NEPUOL,
BKJIIOYAs 3aTpaThl HA OTOIUICHHE, Topsdyee BOJOCHAOKEHUE, IJICKTPOCHAOKEHUE IS
OIIEHKH PHEProdr(HPEeKTUBHOCTHU 3TAHUI.

Jns  pacyeToB HEOOXOAMMO HCMOJB30BaTh pa3pabOTaHHYIO aBTOpaMu
nporpammy 1 OBM. IlosToMy [aHHYIO METOAMKY IIOKa HEJb3sl CUMUTATh
JNEUCTBUTENBHO WHXECHEPHOM W TPUTOJHOM JJIsI WCIOJB30BAaHHUS B TMPAKTHKE

MPOEKTUPOBAHMS.
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Teopuss JONTOBEYHOCTH TEXHUYECKUX OOBEKTOB SBJISIETCS YACTHBIM CIy4aeM TEOpUHU
HaJeKHOCTH B TexHHKe. [llupokoe moHsATHE 00BEKTa, MPUMEHUMOE K TEOPUU HAJIEKHOCTU B
CTPOUTENIbCTBE, BKIIOYAET B C€0Sl CUCTEMbl KOHCTPYKLMH, T.€. 3aHUSI U COOPYKEHUS, WIN HX
OTJIEJIbHBIE KOHCTPYKTHBHBIE JJIEMEHTBI, HAllPUMEDP, CTEHOBBIE IMMAHENIM WU MAaHEIH IMOKPBITHM.
WHorza, 4To HE BHOJHE TOYHO, MOJ OOBEKTOM MOHMMAIOT CaM MaTepuall, HalpuMep, MIMTHBIA
yTeIIuTeNb WM Aaxke OeToH. B 3TOM ciyyae moHsATHE O CTOMKOCTH MaTepuana MOJMEHSETCs
IIOHATUEM O €T0 JOJITOBEYHOCTH.

B nanHO#l paboTe moka3aHbl BapUalMM METOJUYECKHX TIOHSATHH CTOWKOCTH Camoro
Matepuaia (ero oOpasloB) ¢ JIOJTOBEYHOCTHIO KOHCTPYKLMHU W3 3TOTO MaTepHaja MpHU BHEIIHUX
BO3JEHCTBUAX Ha HEE.

KioueBblie cjioBa: Teopusi HAAEKHOCTH, TEXHHUUECKHH OOBEKT, TEOPHs JTOJTOBEYHOCTH,
KOHCTPYKLMH, MaTEPHUa, KOMIJIEKCHbIE CBOMCTBA.

[Tox Hame) KHOCTHIO IPUHSATO [ 1] MOHUMATH CBOWCTBO OOBEKTA BBHITIOIHATH CBOU
3aJlaHHbIe (DYHKIMU, COXpaHsis BO BPEMEHH B 3aJaHHBIX TMpejaesiax 3HauyeHUs
YCTAHOBJICHHBIX HJKCIUTyaTallMOHHBIX I10KAa3aTelie, COOTBETCTBYIOIIMX 3aJaHHBIM
peXMMaM B YCIOBHUAX €r0 UCIOJIb30BaHUS, TEXHUUYECKOTO 00CITYKUBaHUs, PEMOHTOB,

XPAaHEHUS U TPAHCIIOPTUPOBKH. [Ipy 3TOM UMEIOT B BUY, YTO HAAEKHOCTD SIBISETCA
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KOMIUIEKCHBIM CBOMCTBOM OOBEKTa, KOTOPOE, B 3aBUCUMOCTH OT €r0 Ha3HAYEHUsS U
YCIIOBUHM JKCIUTyaTallud, MOKET BKIIOYUTH B ce0si O€30TKa3HOCTh, JOJITOBEYHOCTD,
PEMOHTOIIPUTOTHOCT M COXPAaHAEMOCTb B OTACIBHOCTH WIH B OIPEIEICHHOM
coueTaHuM ATUX cBOWCTB. [log 0€30TKa3HOCTHIO[2] MOHMMAIOT CBOMCTBO OOBEKTA
HEMPEPBIBHO COXPAHATh pabOTOCIIOCOOHOCTh B TEYEHHE HEKOTOPOTO OIMPEIEICHHOTO
BPEMEHU DKCILITYaTALUH.

PeMOHTONPUTrOMHOCTE — 3TO CBOMCTBO OOBEKTa, COCTOSIIEE B €ro
IPUCIIOCOOJIEHHOCTH K OOHapyXEHHUIO €ro OTKa30B U YCTPAHEHUIO UX MOCJEICTBUN
MyTEM TEXHUYECKOTO 00CIYy>KMBaHUsI U ITPOBEICHUS pEMOHTOB[2].

CoxpaHsgeMOCTh MPEIACTaBIsAET CO0OM CBOMCTBO OOBEKTa HENPEPHIBHO
COXPaHATh HCIPABHOE M pabOTOCIOCOOHOE COCTOSHME B TEUYEHHWE U IOCJIE €ro
XpaHEHUs U TPAHCIIOPTUPOBKH| 3 ].

HakoHel, noJ 10J1roBe4YHOCThIO TIOHUMAKOT CBOMCTBO OOBEKTA COXPAHATH MIPH
YCTAaHOBJIEHHOM  CHUCTEME  TEXHMYECKOT0  OOCIy)KMBaHUS U  PEMOHTOB
paboTOCTIOCOOHOCTh 70 HACTYIUICHUSI MPEAEIbHOTO COCTOSIHUS (OTKaza), Mocie
KOTOPOIO JAJIbHEWINAsl €ro 3KCIUTyaTaluus YK€ HEBO3MOXKHA WM SKOHOMUYECKH
HelesecooopasHa[4].

DNEeMEHTbl CTPOUTENbHBIX KOHCTPYKUMH WM UX CHUCTEMBI (3AaHMS,
COOpPYKEHHMsI), IPU 00s3aTEIbHOM KOHTPOJIE KadecTBa Ha 3aBOJAX CTPOUTEIbHOM
WHYyCTPUU B MPOLECCE U MOCIIE 3aBEPIICHUS] CTPOUTEIHCTBA, IPOLLIEIIINE POBEPKY,
W3HAYaJIbHO  YJOBJIETBOPSIOT TMEPBBIM TPEM M3  YKa3aHHbIX TpeOOBaHMIA,
npenbsaBiasieMblM K HUM. [loaTomy ux 0€30TKa3HOCTb, PEMOHTONPHUTOAHOCTh U
COXPaHHOCTb 00€CIEeUeHbl U MOTYT B JJaJIbHEHIIEM yKe He paccmaTpuBaThes. [1o aToi
IPUYMHE B TEOPUU HAJIEKHOCTU CTPOUTENIBHBIX OOBEKTOB MOHATHS UX HAJAECKHOCTH U
JOJITOBEYHOCTH KaK Obl CIIMBAIOTCS, HO TIPU 3TOM JIOJITOBEYHOCTh CIEAYET OTHOCUTH K
AJIEeMEHTaM CTPOUTENbHBIX CHUCTEM (HAapy>KHbIE CTEHBI, MOKPBITUS W T.I.), a
HAJEKHOCTh — K CAMHMM CHCTeMaM (37aHUs, COOPY>KEHHs), BKIIOUAIOIIUM B ceOsl B
oOl1eM citydae U CUCTEMbl OTOIUJIEHUS, BOJIOCHA0XKEHHSI, KaHAIM3aMU U JIU(PTOBOTO

oOcnyxkuBanusi. Hmwke OyayT paccMaTpuBaThCsl JIUIIL BOIMPOCH JTOJTOBEYHOCTH
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KOHCTPYKLIMH, B OCHOBHOM HapyXHbIX orpaxiaeHuil. I[Ipobirema e HanexHOCTH
3/JaHUM e1e HaXOUTCS B CTaAUM pa3pabOTOK U J1ajeka OT 3aBEpLICHUS.

Janum enie onpeneneHus HEKOTOPBIX TEPMUHOB, BCTPEUAIOIIUXCS B TEOPUU
JOJITOBEYHOCTH.

[Ton oTKa3oM TMOHUMAIOT COOBITHSA, 3aKJIIOYAIOIIUECS B HApPYIICHUU
paboTocriocobHOCcTH 00BekTa. KpuTepun 0TKa30B yCTaHaBIMBAIOTCSI HOPMAaTUBHO-
TEXHUYECKON JOKYMEHTAaUWEW WU CHEUUAIbHO BBIOMPAIOTCS M OrOBApUBAIOTCH.
OTKa3 MOKET OBITh MOJHBIM (JOCTUKEHHUE MTPENETBHOTO COCTOSHUS ) NN YACTHUHBIM,
Opy  KOTOPOM  OOBEKT MOJUIEKUT PEMOHTY JUId  BOCCTAHOBJICHMSI  €rO
paboTocnocoOHOCTH. B Teopun 10JIroOBEYHOCTH CTPOUTENBHBIX KOHCTPYKIUHN 00a 3TH
OTKa3a SIBIISIOTCS [TOCTENIEHHBIMM, T.€. XapaKTEPU3YIOTCS TIOCTENIEHHBIM HAKOIJIEHUEM
M3MEHEHUSI OJHOTO0 WJIM HECKOJIbKUX Ompeleisomux napameTrpoB. llpenensHoe
COCTOSIHHE — 3TO COCTOSIHHE OOBEKTa, MPU KOTOPOM €ro JajbHEHIasi dKCIuTyaTanus
JIOJDKHAa OBbITh MpEeKpalleHa Uu3—3a HEYCTPAaHMMOIO HapylleHusi TpeOoBaHUM
0€30MacHOCTH, WJIM HEYCTPAHUMOT'O CHUKEHUS 3(PPEKTUBHOCTU 3KCIUTYyaTallUd HHUXKE
JOIyCTUMOM HOPMBI, WJIX HEOOXOJUMOCTH IPOBEACHUS KAaTUTAIbHOTO PEMOHTA.

[Toka3aTenb MONTOBEYHOCTH — 3TO KOJUYECTBEHHAs XapaKTEPUCTHKA 3TOTO
CBOMCTBa 00BEKTA, MO/l KOTOPOW OOBIYHO MOHUMAIOT CPOK CIYX Obl KOHCTPYKLIHH —
MPOAOKUTEIBLHOCTD 3KCIUTyaTalluy B rojlax OT €€ Hayalla ¢ y4eTOM BO300OHOBIJICHHUS
MOCJI€ KalUTaJIbHOIO PEMOHTA JI0 HACTYIUIEHUSI IpeaesbHoro cocrosnus. Hanbonee
BAKHBIMM  KOJMYECTBEHHBIMHM IOKAa3aTEIsIMA  JOJITOBEYHOCTH  OrPaKAArOLIUX
KOHCTPYKIIUH ABJISFOTCS:

— CPEIHMH CpPOK CIY>KObI (MaTeMaTU4YeCKoe OXKHUIaHUE B TEPMHUHAX TEOPUU
BEPOSATHOCTH);

— CpeIHUMN CPOK CIIyKObI 10 CpEAHEro (KamuTaJIbHOI0) PEMOHTA, T.€. CPEAHUN
CPOK CIIy>)KObl OT Hauaja JKCIUTyaTallMk 10 TEPBOr0 CpeIHero (KamuTajabHOTo)
peMoHTa (CpaBHUTEbHAS TOJITOBEYHOCTD);

— CpEeIHHUHA CPOK CIyX Obl MEXKIYy CMEXKHBIMU CPEIHUMH (KamUTaJIbHBIMU)

PEMOHTaMHU;
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— CpeIHUN CpPOK CIIy:KObl 10 HCUEpHaHUsl KCIUTyaTallMOHHOM CIOCOOHOCTH
(cnucanus), T.€. OT Hayaja 3KCIUIyaTalMu 10 MNPEIEIbHOTO COCTOSHHUSA C YYETOM
cpeaHuX (KanmuTajJbHBIX) PEMOHTOB ((pakTHUeCKas 0JITOBEUYHOCTD).

Teopuss  MHOATOBEYHOCTH  OrPaXJAKOMIUX  KOHCTPYKUHUM B  CYHIHOCTH
MpeICTaBIsIeT COO0M TEOPHIO X pacyeTa Ha OE30MaCHOCTh B ITUPOKOM CMBICIIE 3TOTO
cnoBa. CopepkaHue W METOOUKA O3TOW TEOPUU CYIIECTBEHHO OTINYAIOTCS
OTCO/CPKAHUS M METOJIMKH OOIIeH TEOpHH HAIEKHOCTH B TEXHHUKE, HAmpuMep,
npuOOPOB U anmaparoB, MOJHOCTHIO OA3UPYIOIIKUXCA HA TEOPUHU BeposiTHOCTEH. B ee
HBIHEIIIHEM COCTOSIHUM BEPOATHOCTHBIE METOJbl BOLUIM B HEE JMIIb YaCTUYHO,
MIO3TOMY B CYIIIHOCTU B HEW UCHOJIB3YIOTCS «IIOJTYBEPOSTHOCTHBIE» METOBI TEX WU
UHBIX TMPENEIbHBIX COCTOSHUM, XapaKTEPU3YIOIIMXCS OIpPEIEICHHBIM BBIOOPOM
MHOT/Ia TOJHOTO (MCUepIliaHhe HeCcylled CIOCOOHOCTH BO BPEMEHH), a HHOTAA
YaCTUYHOI'O OTKa3a (IOCTHXKEHHWE MPEAENIbHO JIONMYyCTHUMBIX 3HAYCHHUH aedopmariuii,
IIUPUHBI PACKPBITUS U TITYOMHBI MPOHUKHOBEHHUS TPEIIMH WIH CTENEHU JECTPYKIIUU
Marepuana B HaubOojee c1aboM 3BEHE KOHCTPYKIUH, HAPUMEpP, B HAPYKHOM CJIO€
npomep3anus). Crnenndrka Takoro Moaxo/1a COCTOUT TAaKKE B TOM, YTO YUUTHIBAIOTCS
CJIy4allHbIE CBOMCTBA HAarpy30K M BO3JCUCTBUA HA KOHCTPYKIHIO, HaIpUMEp,
CIIy4alHbIA XapaKTEP U3MEHEHNN TEMITEPATyPbl BHEIIHEN CPEJIbI, @ TAKKE COBMECTHOE
JIEUCTBUE ATUX CIyYalHBIX BO3JACHCTBUI HA HEE CO CIyYalHBIMU TETUIO(DU3NIECKUMU
1 QU3HKO-MEXAaHUYECKUMH XapaKTePUCTUKAMH €€ MaTepHrasia. 3HAYUTEIbHO Jabllie
MPOABUHYJIOCH MCTIOIb30BaHKUE 00ILEeH TEOPUH HA/IeKHOCTH JIMILb B 33/1a4axX pacyera
HAaJIe)KHOCTH KOHCTPYKUUW TPU JUHAMUYECKUX BO3JACHUCTBUSX, YEMY ITOCBSIICHBI
¢dbynnamenTanbHbie padoTel B.B.bonoTuna.

VYKaxkeM elle Ha CyIIECTBEHHOE PA3IMYKE B MOAX0AaX K OLEHKE JOJTOBEYHOCTH
CTaTUYECKU ONpeleTUMBbIX (HEHECYIINX) U CTAaTUYECKH HEONPEACIUMbIX (HECYLIUX )
OTPaXIAOIINX KOHCTPYKIIHAM.

JIoNTOBEYHOCTh OTPAXKIACHHUM 3aBUCHUT TJIABHBIM O0pa30oM OT JECTPYKTHUBHBIX
MPOLIECCOB B MaTepuaje, NPOUCXOISIIUX B OCHOBHOM ITOJI BO3JAEUCTBUEM BHEIIHEN

Cpenbl, COMPOBOXKIAOIINXCS 00pa30BaHMEM, PA3BUTHEM W PACKPBITHEM TPEIIHH,
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HAKOIUIEHUEM OCTaTOYHBIX Jedopmaiuii, CHUKEHUEM MPOYHOCTH U MOAYJIS
YIPYTOCTH.

[IprunHOM porpeccUupyouieil 1eCTPYKIMU MaTeprUalia IBJIIFOTCS HAITPSIKEHUS,
NEUCTBYIOIIME B HEM M NMEPUOJANYECKHA HM3MEHSIOIIMECS BO BPEMEHH, CBA3AHHBIC, C
OJTHOM CTOPOHBI, C €ro TakK Ha3bIBAEMBIMU BBIHYKJICHHBIMU JehopMalusIMU
(TemmiepatypHbie  gedopManuu, ycajaka, HaOyxaHHE), JIpyrod CTOPOHBI — C
nepopMaIsIMi, BbI3BIBAEMBIMH KPUOTEHHBIMH (Da30BBIMU MPEBPAIICHUSIMHU BJaru B
nopax Ttena. I[loaToMy Teopuss W METOIbl NPOTHO3UPOBAHHS JIOJITOBEYHOCTH
KOHCTPYKLUMH B 0OILIEM ciyyae JOJDKHBl YYUTBIBATh 3PPEKT HX COBOKYIHOIO
JNEUCTBUS, BO MHOTOM HOCSIIIMM CIIy9alHbIN XapaKTep. ITO aKTyaJbHO I HAPYKHBIX
HECYIIMX KOHCTPYKIMM, BHEIIHE WM BHYTPEHHE CTAaTUYECKH HEONPEICIUMBIX, Y
KOTOPBIX MO 3TON NPUYKUHE TEMIIEPATypPHbIE HANIPSKEHUS, BbI3bIBAEMbIEC YKa3aHHBIMU
BBIHY)KJICHHBIMU  JlIe(popManusiMHi, MOTYT JOCTUTaTh BBICOKMX 3HadeHWil. Jlid
Hapy’KHbBIX JK€ HE HECYIIMX OIPaXIAIOIUX KOHCTPYKIUH, CO CTBIKAMH, HE
MpEeAHA3HAYEHHbIMU 11  BOCHPUATHS  3HAYUTEIBHBIX BHYTPEHHUX  YCHIIUU
(u3rubarolMX MOMEHTOB, MONEPEYHBIX U MPOAOIbHBIX CHII) U B OOJIBIIMHCTBE CBOEM
HABECHBIX, ONPEHCISIIOMEN SBISIETCS JECTPYKLMS Marepuana, BbI3bIBacMas
OJHOCTOPOHHUM TEPUOJNYECKUM 3aMOPAKUBAHUEM W OTTAMBAHUEM OIPAKICHHM,
MIPUBOASALIASA K HAKOIUICHHUIO TOBPEXKICHUM B HAPYKHOU XOJIO0JHOU 30HE KOHCTPYKIUU
M3-32 KPUOTE€HHBIX (Pa30BbIX MpEBpalleHUil Biaru B mopax Marepuaina. Ilostomy
JOJITOBEYHOCTh TAKOW OrpakAarolleld KOHCTPYKIUU ONPENEIISIETCS JOJTOBEYHOCTHIO
€€ caMoro ciaboro 3BeHa — 0ObIYHO HAPY>KHOTO MPOMEP3AIOIIETO CIOS.

B ciydae CIOMCTBIX OrpaxAaroluX KOHCTPYKIMH ¢ 3(p(HEKTUBHBIM
YTEIUIUTENIEM IPUXOIUTCS UMETH B BUY €I1I€ UX JI0JITOBEYHOCTh IO TEMIO—3aAIUTHBIM
KauecTBaM, MPU KOTOPOI ONpeAesItoNIeil sIBASETCS COXPAaHHOCTh TEIIO(MU3NUECKUX
CBOWCTB YTEIUIUTE.

JInst HecyIMX K€ CTaTUYECKU HEOINPEAEIUMBIX OTPaXAAIOIIMX KOHCTPYKIUI
3a/laya 3HAYUTENbHO CI0XKHEE, TaK KaK MPUXOJIUTCSA HE TOJIBKO BbI-SIBJISTh UX «Cl1adoe

3BCHO», HO K OOCHHUBATL €TI0 JOJITOBCUYHOCTSD IIPpHU H&IZ,[[GHHBIX CTaTU4YCCKHM pacCdCTOM
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YCUIMSX, BO3ZHHMKAIOMIMX MOJ CYMMApHBIM JI€WCTBUEM CIIy4allHbIX HAarpy3oKk H
BHEIIHUX TEMIIEPAaTypPHO-BIAKHOCTHBIX  BO3AeucTBUM. [loHATHO, dYrO paxe
NPUMEHEHUE TMOJYBEPOSTHOCTHBIX METOJIOB TpeOyeT 3lech elle psja YCIOBHBIX
NOMYyIIeHU M TNOHATUH. [lodTOMy Tak Ha3pIBa€Mbl «IIPSIMBIE» METOMBI pacyeTa
JIOJITOBEYHOCTU TaKUX HAPY>KHBIX OTPAXIACHUN HE HAIIUIU €Ie IIUPOKOTO PAa3BUTHUS U
npumeHeHus. [1o aToit npuynHe B paboTe OrpaHUYUMCS U3JI0KEHUEM 00IIel 3a1aun
JIOJITOBEYHOCTH  HAPYKHBIX OrPaXJAIONIMX KOHCTPYKIMA B €€ TMOCTaHOBKE
OPUMEHHMO K HEHECYIIMM OTpPaXICHUAM. J{ONTOBEYHOCTh TAKUX KOHCTPYKLIHI
o0ecneunBaeTcs pacyeToM, OMNPENENAIOIIUM HEOOXOAUMBIE COOTHOLIEHUS MEXIY
BHEIIHUMH, B TOM YHUCJIE TEeMIIEPaTypHO-BIa)KHOCTHBIMUA BO3JICUCTBUAMHU Ha HUX, C
OJIHOM CTOPOHBI, WM KOHCTPYKTHUBHBIMU IapaMeTpaMu (TUI OTPaXIACHUS, €ro
r€OMETPUYECKHUE Pa3MEPhl U BUJI MAaTEPUATIOB) U COOTBETCTBYIOIIUMH (PU3HUECKUMHU
CBOMCTBaMU (MIpOYHOCTB, MOPO30CTONKOCTD, TEIJIOBIAro(pU3NIECKHUE
XapaKTEepPUCTUKU) MaTephasia — C JPYro, U TMPUTOM C COOTBETCTBYIOIIUMHU
PKOHOMUYECKMMHU oleHKamu. [locimenHee TpeOoBaHue, MPUBEIO JaXe K Pa3BUTHUIO
OCOOBIX BHJIOB METOJOB MPOTHO3UPOBAHMS JOJITOBEYHOCTH KOHCTPYKIIMM C Tak
Ha3bIBa€MOIM YKOHOMHUYECKOM OTBETCTBEHHOCTHIO [3].

Cnenys A.P.Pxanuupiny [3], pa3nenum Bce pacCyETHBIE BEJIMYUHBI, C KOTOPBIMU
MPUXOIUTCS MMETh JE€J0 B paccMaTpUBAEMOM 3ajaye OJITOBEYHOCTH, HA JIBE
OCHOBHBIE Tpymnmbl. [lepByro TpyIiy yCI0OBHO Ha3bIBAIOT MapaMeTpamMu MPOYHOCTH.
Ona BKJIIOYaeT B ce0s BCE XapaKTEPUCTUKHU, OTHOCAIIMECS K CBOMCTBAM caMou
OTpaXJamIIe  KOHCTPYKIMU  (TEIJI0O—BIaro—(pu3nyeckue  XapaKTePUCTUKH,
MPOYHOCTh, MOPO30CTOMKOCTh MATEPUAJIOB OTPaXJACHUS, €ro KOHCTPYKTUBHBIE
O0COOEHHOCTH U T€OMETpUUYECKUE pa3Mmepbl). BTopyto rpymnmy Taxxe yclIoBHO Oyaem
Ha3bIBaTh MapaMeTpamMu Harpy3ku. K Hell OTHOCAT XapaKTepUCTHUKH BHEIIHUX
BO3JICUCTBUI Ha OrpaxkJaeHue (Harpyska, TeMmIiepaTypa W BIAXHOCTb HAPYKHOU
Cpe/ibl, COJTHEUHA pajiiaIius).

B o6miem ciydae Mexxay nmapaMerpamMu NIpOYHOCTH U MapaMeTpaM Harpy3Ku

CYIIIECTBYET CBSI3b, TAK KaK MPOYHOCTh U TETUIO—BIaro—(pu3n4ecKue CBOMCTBA
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MaTepHalia KOHCTPYKIIMHU 3aBUCAT OT TEMIEPATYPhl U BIAXKHOCTH, a 3PGHEKT HArpy3Ku
3aBHCHUT OT TETIO—BJIArO—(pU3NYECKUX XapaKTEPUCTUK MaTepHalia OTPaXkICHUS U €ro
reoMeTpuyYecKkux pasMepoB. Ho MOCKOJIBKY B CBSI3M C OrFOBOPEHHBIMU U
000CHOBaHHBIMH paHee AOMYIICHUSMHU, MOXHO CUHUTaTh, YTO TEIJIOPU3UYECKHE
CBOMCTBAa MarTepuajia HE 3aBUCAT OT TEMIEpaTypbl U JI€TEPMHUHUPOBAHBI IO
OTHOUIEHUI0O K €ro BJI&XHOCTH, a camMa »dTa BJIWKHOCTb CTATUCTUYECKU
JCTEPMUHUPOBAHA TaK >K€, KaK M TeMIlepaTypa BHEIIHEH cpeasl, TO 3¢deKT
«HArpy3KW» — TEMIIEpaTypHOE TOJieé OrPAKICHUS — TaKKE CTAaTUCTHUYECKH
JNETEPMUHHUPOBAHO. [Ipu 3THX yCIOBUAX KOPPETALMOHHAS CBA3b MEXKIY [TapaMeTpaMu
MIPOYHOCTH MU TMapaMeTpamMHu HAarpy3Kd OTCYTCTBYET M NPUHATOE Pa3/CIICHUE UX Ha
CaMOCTOSTENIbHBIE TPYIIbI BIIOJHE OINPaBlIaHO. DTO MO3BOJSIET CHOPMYIHPOBATH
3a/1auy pacuera JOJIrOBEYHOCTH HAPY>KHOTO OTPaXK/IEHUS B BUJIE€ YCIOBHS JOCTHIKEHHUS
MPEAEIBHOIO COCTOSIHUSA MO JOJITOBEYHOCTH, OCHOBAHHOI'O Ha MPUHATON (opMme
YaCTUYHOTO OTKaza [3]:

R-N>0, (1)

rie R — 06001meHHas TPOYHOCTH OTrpaXieHus, N — 0600IIeHHas Harpy3Ka.

R u N 3aBucar or psga ciydyaiHBIX M JeTEpPMHHHPOBAHHBIX BEINUHHBIA
ABJISIIOTCS B OOILEM Cly4yae Ciay4yalHbIMU (QYHKUHUSAMH, MOATOMY yciioBue (1) MoxeT
BBITIOJIHATHCS JIUIIB C HEKOTOPOH, HO JJOCTATOYHO OOJIBIIION BEPOSATHOCTHIO.

B nonyBeposiTHOCTHOM MeToze byHKimH R 1 N cunrarorcs He clydaiHBIMH, a
CTaTUCTUYECKU JI€TEPMUHUPOBAHHBIMU, HO C MapaMeTpamMud B BHUAE CIy4ailHBIX
BEJIMYMH, HAWICHHBIX C 33/JIaHHOM BEPOSATHOCTHIO HA OCHOBE COOTBETCTBYIOIIUX
3aKOHOB pacrpezenceHus. [lpu »tux ycnoBusix TpeboBanue (1) 0 COOTHOIICHUU
cnydaiigeix  GyHkmmiE R m N yxe 3aMeHseTcs HX JeTepMHHHPOBAHHBIM
COOTHOIIIEHHEM B YKa3aHHOM BBIIIIE€ CMbICTIE

R-N=0, (2)

N310KeHHBIM B 00001IeHHON dbopme MOJIYBEPOTHOCTHBIM
METOJIOMITPOTHO3UPOBAHUS JIOJITOBEYHOCTH HAPYKHBIX OTPakJACHUN U ycIoBUEM (2)

MbI 6YI[CM IIOJIB30BATHCA B I[&HBHGﬁIHGM.
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[lenpro pacuera HaAPYKXHBIX OrPAKICHUN HAa JOJITOBEYHOCTH SBIIACTCS
o0ecrieyeHne HOPMHUPOBAHHOM JIOJITOBEYHOCTH C HAMMEHBIIMMHU 3aTpaTaMd Ha 3TO
o0ecrieueHne MaTepualioB U JIEHEXKHBIX cpeacTB. [loaToMy npu ycTaHOBIEHUH
ONTUMAJIBHOM JOJITOBEYHOCTU JOJDKEH YYHUTBIBATHCS DKOHOMHUYECKUN KPUTEPUM
MUHHMYMa [PUBEICHHBIX 3aTpaT U yliepOa OT BO3MOXKHBIX MOBPEXKIACHUI B TEUECHUE
Cpoka ciyXObl orpaxnaeHus. Ilpm 5ToM MBI OpPUXOOUM K METOAAM OLEHKHU
JOJITOBEYHOCTU HAa OCHOBE YMCTO DKOHOMHUYECKHMX IOAXOAOB. B sTOM Cilywae mis
OTPAXKIAEHUN C YUCTO IKOHOMUYECKON OTBETCTBEHHOCTBIO, ITIOBPEKIAEHUS KOTOPBIX HE
BBI3bIBAIOT JPYIMX MOCJHEACTBUN, KpOME JEHEXKHBIX YOBITKOB, CBSI3aHHBIX C
HEO0OXOJAMMOCThIO BOCCTAHOBJIEHUS WJIM PEMOHTA, ONTUMAajbHasl JOJITOBEYHOCTh B
o01ieM ciay4yae HaxOJIUTCS MO CyMMapHBIM OKHUJAEMbIM PACX0JlaM, COCTOSIIUM M3
IIPUBEICHHBIX 3aTPAaT HA BO3BEACHUE M JKCIUIyaTAllMI0 OTPAXIECHUA M 3aTpaT Ha

BO3MEIIICHHE yIIepOa OT BO3MOKHBIX MOBPEXKACHUIN U pa3pyILICHH.
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NCHOJIb30BAHUE KOMIIO3UTHBIX MATEPHUAJIOB
IMPU PEKOHCTPYKIIUU 3JAHUH 1 COOPY KEHUN,
METOJUKA U PE3YJBbTATHI UCIIBITAHUHA

3E34APAXOB P.A.

mazucmpaum xageopvl cmpoumensbHuvix U 00uWenpopeccuoHarbHblX OUCYUNIUH,
Matixonckuu 2ocyoapcmeennvlil MexHON02UYeCKUL YHUBEPCUMEm,
Poccus, 2. Matixon

IIEXOTHH A.H.

mMazucmpanm kageopvi CmpoumenvbHuix u 00uenpogheccCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCUmem,
Poccus, 2. Marixon

O/TUDHUPOB I0.A.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHaNbHbIX OUCYUNTIUH,
Matixonckui 20cy0apcmeenblil MexHON02ULeCKUL YHUBePCUmMem,
Poccus, 2. Mauxon

HIHIIIOBA P.I.

ooyenm Kagedpvl CMpoumenbHvix U 00uWenpogpeccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKUll YHUBepCUumem,
Poccus, o.Mauxon

OOBEeKT M3y4eHHUs B CTaTbe — METOAMKU M HCIBITAHUS KOMIIO3UTHBIX MAaT€pUANOB IS
00BEKTOB CTPOUTENBCTBA, IPEAMET — U3yUeHUE U HAOII0JeH!Ee 3a pe3yabTaTaMu ucnbiTanui. Lens
- OTIpe/IeNIeHNe PallMOHABHOM 00JIaCTH MPUMEHEHHUS! KOMITO3UTHBIX MaTepUaioB B CTPOUTENILCTBE U
pa3zpaboTKa MpeAJIOKEHUN TT0 CO3aHUI0 HAJIeKHOW HOPMATUBHOU 0a3bl HEOOXOIMMOM /JIs pacyeTa
KaK BHOBb U3TOTaBIMBAEMBIX, TAK U YCUIIMBAEMbIX KOHCTPYKIIMI C UCTIOIb3YEMbIX HETPAIUIIMOHHBIX
MaTepUasoB.

KiroueBblie €j10Ba: KOMIIO3UTHBIE MAaTEPHUAIIbI, MaTEPUAJIBI U KOHCTPYKLUHU, COOPYKECHHUS,
UCCIIE0BAHUSA U PACUETHI.

B Ommwxaiimue roapl B Hamed CTpaHe HYXKHO OyAeT PEKOHCTPYHUPOBATH
CYIIIECTBEHHOE YHCJIO ITATCKUX U UHAYCTPHATBHBIX 3JJaHUN M COOPYKEHUH. 3aTpaThl
P 3TOM MOTYT OBITh T'OpPa3l0 CHIKCHBI 3a CUET YIYUIICHHS TEXHOJIOTHYCCKUX
MPOIIECCOB  MPOM3BOJCTBEHHBIX  PEXUMOB  (MHAYCTPUAIBbHBIC CTPOCHUS) U
MaKCUMaJIbHOTO MPUMEHEHUS CYIIECTBYIONIMX IT0a e, YaCTeHBKO PEKOHCTPYKITHS
COTPOBOXK/IAETCSI M3MEHEHHWEM Harpy30K Ha CTPOWUTENbHbIE KOHCTPYKIIMH U

HU3MCHCHUCM HX HU3HAYAJIBHBIX KOHCTPYKTHBHBIX CXCEM, YTO YaCTO IIPUBOAUT K
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HEOOXOIUMOCTH YBEIMYECHUSI HECYIIEH CIOCOOHOCTH KOHCTPYKLMHA U, CIEACTBEHHO,
WX YCUJICHUS.

HanoOHOCTB yCHIIeHUS] CTPOUTENIbHBIX KOHCTPYKIIUH B MPOIIECCE IKCILTyaTallluu
NOSIBIIIETCS. HE TOJBKO MPH PEKOHCTPYKIMHM, HO M MO MPUYMHE MX U3HOCA B UTOTE
HETPEJBUICHHBIX IUJIAHOM HW3MEHEHUM CHEUTEXHOJOTUU MPOU3BOJCTBA, PA3HBIX
NOBPEXKACHUH U T. 1I.

OT TOro 4To B MPOM3BOACTBEHHBIX 3IAHUSX M COOPYKEHHUSX TOCHOACTBYIOT
&KeJIe300€TOHHBIE  CTPOUTENIbHBIE  KOHCTPYKIMH, CYMMHpPOBaHME U  0030p
CYWIECTBYIOIIUX  NPEMJIOKEHUM 1O  MPOCKTUPOBAHHUIO U  HUCIOJIb30BAHUIO
PE3yJAbTaTUBHBIX METOJIOB YCUJICHUSI TAaKUX KOHCTPYKIIMM, U MX COOTBETCTBYIOIIAs
KJaccu(ukaiys uMeeT 3HauuMOoe 3HaueHHe.

C BO3HUKHOBEHHEM BBICOKOIPOYHBIX HEECTECTBEHHBIX YIJIEPOJHBIX W
apaMUJIHBIX BOJIOKOH BO3HUKIM COBPEMEHHBIE CHOCOOBI U CHEITEXHOJIOTHH,
paspemniaronge  BOCCTAHABIMBATH M YBEJIMYMBATH  HECYIIYIO  CIOCOOHOCTH
KOHCTpYKIMK. C UX MOANEPKKOM MOXKHO B KOPOTKHE CPOKM U C MUHUMAIbHBIMU
TpyJl03aTpaTaMu TOpa30 YBEIUYUTh CPOK CIY>KObI CTPOUTEIBHBIX KOHCTPYKIIHI
31aHUU U coopyxkeHnil. HeB3upass Ha BBICOKYIO II€Ha KOMIIO3UTOB, IPUMEHEHUE HUX
JUISL  YCUJIGHHSI CTPOUTENIbHBIX KOHCTPYKIMM B TMPAKTHYECKH BCEX CIydasx
OKa3bIBACTCS IKOHOMHYECKH PAIMOHAIBHBIM, T. K. pabOTy MOKHO HCIOJHATH 0e3
UTOTa COOPYKEHUS U3 IKCIUTyaTalluu, IPU 3TOM ropas3o COKpAIIAETCs TPYJ0EMKOCTh
MIPOMU3BO/ICTBA.

OcHOBHBIE CclTydau, KOT/Ia MOSBIIAETCS HAIOOHOCTh B YCUJICHUH KOHCTPYKIIHIA:

e BceoOIIee HEpabOTOCIIOCOOHOE TEXHUYECKOE COCTOSIHHE OOBEKTa, YTO
TpeOyeT HENMPEMEHHOr0 HEMEJIEHHOTO pPEeMOHTa B IENsIX €ro IMocCieayroliei
HEOIIaCHOM JKCIUTyaTalluH;

e O0BEKT HAXOAUTCI B pabOTOCIIOCOOHOM TEXHHYECKOM COCTOSHHH,
KOHCTPYKITUHU COEPEraroT KacaTeIbHO BHICOKYIO KPETKOCTh, HO TPEOYETCS MPOU3BECTH
UX YCWJICHHUE B CBSI3U C YBEIMUYCHUEM JEHCTBYIOIINX JIUOO MEPCIEKTUBHBIX HArPy30K;

® YCUJICHUS KOHCTPYKIIMH, CBSI3aHHBIE ¢ U3MEHEHUEM (YHKIMI 00BEKTa, ero
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OTJEJIbHBIX KOHCTPYKLHUI JTHUOO 3JIEMEHTOB.

KoMIo3uTHbIE CHCTEMBI YCUJIEHUS, HCIOJIb3YEMBIE B NPAKTUYECKH BCEX
CTpaHaXx B TEYEHHUE 2-X JECATWIETUH, OTMEHHO 3apeKOMEHJOBAJIM ce0s Kak B
OOBIKHOBEHHBIX YCJIOBHSIX, TaK U B 30HAX CEHCMUYECKOM aKTUBHOCTH. [IpeBocxoacTBO
JAHHOT'O CIoco0a YCUJIEHUS! — POCTOTA U HEBBICOKAS TPYJOEMKOCTb.

Bremnee apMHUpOBaHUE KOMITO3UTHBIMU MaTepHalamMu
(¢pubpoapmupoBaHHbIMU TIIACTHKaMH, Aanbine DAII) ¢ mOaAEpKKOH yTIEPOIHBIX,
apaMUIHBIX U CTEKJISIHHBIX BOJIOKOH IIPUMEHSETCS JUIs ITPOIOJIBHOTO U ITOIIEPEYHOTO
apMHUPOBAHMSI  CTEPXKHEBBIX  JJIEMEHTOB, JUIsI  MPOU3BOJCTBA  APMHUPYIOLIUX
YCHJIMBAIOLIMX 000JI0UYEK Ha KOJIOHHAX U OMOPaxX MOCTOB, 3CTaKaJl, KOHCOJSX KOJIOHH,
JUIS YCUJIEHUS TUIUT, 000JI0UEK, 3JIEMEHTOB (PepM U JAPYTUX KOHCTPYKUUi. PazymHoM
cTerneHplo ycuieHus ¢ nomombio cucrembl DAIL sBisercs nquanazon 10-60 % ot
MCXOJIHOM Hecylled CIOCOOHOCTH yCHIIMBAEMOW KOHCTpYKUMHU. CucTeMa yCHIICHUS
®AIl MOXET HCIONb30BaThCs, €CAM (paKkTUUecKass KpEenKoCTh Ha ckaThe OeToHa
KOHCTPYKIIMM cocTaBisieT He MeHee 15 Mlla. Orto nmmuTHpoBaHHE HE
pacnpoCTpaHseTCs Ha YCWJIEHHE CKATbIX W BHELEHTPEHHO CXKaTbIX 3JIEMEHTOB
TOPU30HTAIBHBIMUA 000MMaMHU, KOTia 3Ha4MMa TOJIbKO MEXaHU4YecKasi CBA3b 000HMBI
C KOHCTPYKILIHEM.

Oco0eHHO MPEeNNOYTUTENbHBI ISl YCUJICHUS KeJIe300€TOHHBIX KOHCTPYKIUH
KOMITO3UTHBIE MaTepUaJIbl C TOMOUIBIO YTIEPOAHBIX BOJIOKOH. OHM BIAACIOT BBICOKOM
KPENKOCThIO Ha pACTSHKEHHE U CKaTHE U OJIM3KUM K CTaJIM MOZYJIEM YIIPYTrOCTH, a eIlie
CTOMKOCTBIO K Pa3HbIM BpaxIeOHbIM cpenaMm. CeroaHsi BBIITYCKAIOTCS YIJIEpOJIHbIE
JIEHTHI C IPOYHOCTHIO HA PACTSHKEHUE TPU ThicA4uM NATbcoT MI1a u Gonble, 1 MoylIeEM
ynpyroctu — 230-240 I'Tla, T. e. maHHbIN MaTepuan NPUOIUZUTEIHLHO B BOCEMb pa3
Kpen4e U B IIAATh pa3 JIErye NPUMEHSIEMOM B CTPOUTENBCTBE apmaTypHou ctaim AS00.
Cxoskue MaTepHalibl ¢ MOMOIIBIO ApAMUJIHBIX BOJIOKOH UMEIOT MEHBIIYIO MPOYHOCTh
Ha C)KaTHe, a CTEKJIOIUIACTUKHU — KacaTeIbHO HU3KUIA MOAYJIb YIIPYTOCTH.

Monynb ynpyroctd KOMIIO3UIIMTHBIX MaTEPUAIOB UMEET 3HAUMMOE 3HAUCHHE

MpU yCWJICHUM CTPOUTENIBHBIX KOHCTPYKIIMH, B OCOOCHHOCTH MpPHU TMPUMEHEHUU
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KOMITO3UIIMOHHBIX YCHJIMBAIOIIUX 3JIEMEHTOB 0€3 3a01arOBpEMEHHOT0 HAPSIKEHUSI.

ToJIBKO CypOBBIE 3JEMEHTHl BHEIIHETO ApMUPOBAHHMS MOTYT YMEHBUIUTH
HaANpsDKEHUST B IPUCYTCTBYIONIECH apMaType. DJIEMEHThl BHEUTHErO0 apMUPOBAHUS U3
CTEKJISIHHBIX JIMOO apaMMJIHBIX BOJIOKOH 0O0si3aHbl OBITH TOpa3/lo TOJIIE, YeM U3
VIJIEPOJHbIX H3-32 KAacaTeJIbHO HU3KOr0 MOIyJid ynpyroctd. Bmopouem npu
UCIIOJIb30BAaHUU TOJICTHIX IJIACTUH BHEIIHETO apMUPOBAHMS TOSIBISIETCS MPOOJIeMKa
o0OecrieyeHrss COBMECTHOM pPalOOThl YCHIMBAIOIMIUX KOMIIO3UTHBIX JJIEMEHTOB C
OETOHOM KOHCTPYKIIMM HM3-3a TOSBIICHUS OIPOMHBIX KacaTelIbHbIX HANpsKEHUW Ha
rpaHule OETOH-KOMIIO3UT M YIPO3bl XPYNKOTO0 YHUUYTOXEHHUS OT ciBura. M3ydenus
MOKa3aJId, YTO TOJICTBIE BJIEMEHTHl YCWJICHHS W3 CTEKJIOIUIACTUKA HE JOCTHUraloT
pacyeTHOM MPOYHOCTH, TOJIIMHA 3JEMEHTa YCUJIEHMsI He JOJDKHA mpeBblmath 1/50
IIUPHUHBI €r0 CEYEHUS.

bmaromaps BbICOKOM KOppo3unoHHOW cToMKocTH DAII, BHomHE BEpOATHO
yCUJIEHUE KOHCTPYKIMI B YCIOBHSX BpakaeOHOW cpenbl. I[IpumeHeHHE cucTeMbl
@AII He ocTaHaBIMBAECT HAYaBIIMECS MPOLECCHI KOPPO3WHM APMATYPHOM CTajlu B
OeToHe.

CrnencTBeHHO mepe] YyCUIICHUEM KOHCTPYKIIMH HY)KHO 00pa0oTaTh OETOHHYIO
MOBEPXHOCTh MUTPUPYIOIMIMM HHTHOMTOPOM KOPpPO3UHM apMaTypHOH CTalld, a Mpu
OTJEJICHUN 3alllUTHOTO CJIOSI — OrOJUTh apMarypy M oOpaboTarb €€ TpyHTOM-
npeoOpa3oBaTeIeM p>KaBUMHBI U MOCJIE 3TOr0 BOCCTAHOBUTH OOOPOHUTEIBHBIN CIOM
0COOBIMU MOJMMEPLUEMEHTHBIMU PEMOHTHBIMU COCTaBaMH, OOECHEeUMBAIOIIUMU
BBICOKYIO a/IF€3UI0 K «JIPEBHEMY» OCTOHY, MPEJOTBpAIICHNUE YIYUILIEHUS KOPPO3UH
apMaTyphl.

Texnnuecku ©  TexHonormueckn  ycunenue DAII  pesynbratuBHEe
TPAJAUIIMOHHBIX METO/IOB YCUJICHUS C MTOJJIEPKKOM, K IPUMEPY, CTaIbHBIX 000¥M. J1Jis
obecrieyeHus: pacuyeTHON COBMECTHOM paOOThI JKeJI€3HbIH 000UMBI ¢ YCIUOOBAEMbIM
AIIEMEHTOM TPeOyeTCsl BKIIOUUTH AJIEMEHTHI 000WMBI B paboOTy, YTO JOCTHUTAETCS
MyTeM IPOU3BOJACTBA B 000iMe ycunui npeananpsbkenus. OO0HMBI U3 yriiexoJicTa

WIM JIaMeJel BKJII0YaloTCs B pabOTy YCHJIMBAEMOTI'O 3JIEMEHTa 4Yepe3 KJIeeBOW CIIon
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€CTEeCTBEHHO BO BpeMsi MoHTaxa. Ilpu mpumenennn oboim u3z ®AII Bo3pacraer
BCeoOII1as TUTACTUYHOCTh CEUEHUS M33a CIIOCOOHOCTH Pa3BUBATh MPHU CHKATUU OOJIbINE
BBICOKYIO nedopmaruio 10 yHuuToxkeHus. Ooorima DAIIl MoxeT Takke OTCPOUUTH
MCKPUBJIICHUE JKEJIe3HBINA IPOJI0JILHON apMaTypbl, paboTarolieil Ha cxKaTHe, U YCUITUTh
MECTO HaXJIECTOYHOT'O COETUHEHHS >KEJIEe3HBIH MpPOAOIbHOU apMarypbl. OOOHMBI
OAII Taxxke TPUMEHSAIOTCA ISl YBEIUYEHUS CECMOCTOMKOCTH KOJIOHH, OIOP MOCTOB
U T. I

Cucrembl @AII Takxke MOTYT ObITh HCTIOJIB30BAHbI JJI YCUIJICHHSI HAKJIOHHBIX K
MPOJOJBHOM OCH CeUYeHUW. YcuieHue pocturaercs HakienBanuem OAIT B
MOTNIEPEYHOM HAMpPABICHUH K OCH 3JIEMEHTA JTU00 NEPHEHIUKYISIPHO MOTEHIUATbHBIM
TpeLIXHAaM B OLIOPHOM CEUYEHHH.

KoMrmo3utHbeie MaTepuaibl, apMUPOBAHHBIE CTEKJIOTKAHBIO, YIIIEPOAHBIMHU JINOO
apaMHJHBIMUA BOJIOKHAMH, MOTYT HMCIIOJIb30BAThCA HAa BHEIIHUX IMOBEPXHOCTAX IS
MOTIPABJICHUS] YTEPSIHHOW HECYIIEH CIOCOOHOCTU KOJIOHH B CiIy4ae IMOTEpPH YacTH
CEUYEHHUs] apMmaTypbl B HTOre €€ KOppO3WH JIMOO /i YBEIMYECHHUS HECyIen
CIIOCOOHOCTH B CTyyae YBEJIMUEHHUS JEHCTBYIOIIUX HArPy30K.

Kpyrosoe obGeptriBanne DAIl BOKpyr ompeneleHHBIX THIIOB SJIEMEHTOB,
paboTaIIMX HA CXKATUE, CO3JAET JUMUTHUPOBAHNUE AE(POPMUPOBAHUIO B MOTIEPEUHOM
HaIpaBJICHUU MTyTEM MTPOU3BOACTBA 0OOWMBI C OPUEHTAIIMEN BOJIOKOH B IMOMEPEYHOM
HAMNpaBJICHUU U PUBOJIUT K YBEIWUYCHUIO TPOYHOCTU NpH cxkatuu. [Ipu yBennueHun
CKMMAIOIIUX HArpy30K 000WMa HCTIBITHIBAET PACTSIKEHUE, YACPKUBAsi CTAHOBIICHUE
nonepeuHbix naedopmarnuit. B3HOC TIPOJOSBHO PACHONOKEHHBIX BOJIOKOH Ha
KPEIKOCTh MPHU CXATUU OETOHHOTO AJIeMEeHTa MrHopupyercs. s BepHORl paOoThI
000MMBI HY>KEH €€ TUIOTHBIM KOHTAKT C SJIEMEHTOM; BEJTMYMHA CIETUICHUS ¢ OETOHOM
TYT PEIIAIOMIEr0 BO3ACHCTBUS HE OKA3bIBACT.

Jlannyto pa3paboTKy MOKHO UCIIOJIb30BATh IPH PEILICHUH BCEBO3MOKHBIX 3a/1a4
10 PEMOHTY U YCUJICHUIO (BO30OHOBJIEHNE HECYIIEH CTIOCOOHOCTH) KOHCTPYKITHIA:

® PEMOHT U YCUJIEHHE «YyCTapesbIX» KOHCTPYKIUN (MOCTOB, 4all OacceilHOB,

0aJIoOK, KOJIOHH), TPEOYIOIINX YBEJIWYEHUs HECYIEH CIIOCOOHOCTH H3-3a CTapeHHUs
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MaTepUaJIOB U YBEIUYEHUS PACUETHBIX IKCILUTYaTAllHOHHBIX HAIPY30K;

¢ iepeodopyaoBaHKe, epenpoPUINPOBAHIE HHTYCTPUATBHBIX M COLUATIBHBIX
3JIaHUM;

e BO300HOBJICHHE TMIOCJE T0KAPOB, B3PBIBOB W JPYrUX YpE3BbIYANMHBIX
00CTaHOBOK;

® HCIIPaBJICHUE HEIOCTATKOB MPOEKTUPOBAHUS TMO0 BO3BEICHUS 3[JaHUM, TAKUX
KAaK HEYJIOBJIETBOPHUTEIBHOE apMHPOBAHUE B M3rHOAEMBIX 3JEMEHTaX MO0 HU3Kas
KpPENKOCTh OETOHA HA CXKaTUE B KOJIOHHAX;

® YCHWJICHHE KOHCTPYKLMH I yBEIUYEHUS CEUCMOYCTOMYMBOCTH CTPOCHUS
100 COOPYKEHUS;

e Onarojaps BbICOKOW KOPPO3MOHHOM CTOMKOCTH, BIIOJHE BEPOSITHO YCUJICHUE
KOHCTPYKIUH B YCIOBUSAX BpaxaeOHOM cpeibl. OCHOBHbBIE KOHCTPYKTUBHBIE PEILICHUS
YCUJICHUA:

e ycwieHHe OaNnoK, IUJIUT MHUJIOHOB, KOHCOJIbHBIX CBECOB Ha JCHCTBHE
M3TUOAIONIMX MOMEHTOB (JUISl TUIUT — KaK «MPAaBUIBHBIX», TaK U «HETAaTUBHBIX)),
IIyTEM YCTAHOBKM YIJVIEIUIACTUKOB B 30HAX pACTSHKEHUS, KOMIIEHCUPYIOIIUX
MIPOJOJIBHYIO apMaTypy;

e ycuJIeHHE OaJloK IO MOIMEPEeUHOM cuiie B 30HaX ONMUpPaHus, MyTeM yCTpoicTBa
Uo0Opa3HbIX XOMYTOB, CIIy>KaIlUX JOMOTHUTEIILHON MOTIEPEYHON apMaTypoi;

® YCUJICHUE KOJIOHH Pa3HOTO CEUEHHUS MyTEM MPOU3BOJICTBA BOKPYT HUX 000iM,
YHUMAIOIIMUX MONepeyHble AepopMalii, TEM CaMbIM MOBbIIIAsl KPENKOCTh OETOHA
KOHCTPYKIIMU Ha C)KATHE.

[IpeBocxonctsa ycuiienus OAIIL:

* OCTAaHOBKA pa3pyLIAOIINX ITPOLECCOB, TPOUCXOIAIINX B TE€JIE KOHCTPYKIIMH;

* CYILIECTBEHHOE YBEJIMYEHUE MEKPEMOHTHOTO MEpHOJa, 0iaroaaps BbICOKOU
KOPPO3UOHHOW CTOMKOCTH BHEIIHETO APMUPOBAHMUS;

* BO3MOXXHOCTb 110A00pa HYKHOM CTENEeH! YCUIIEHUS — JIEHThl MOKHO KJIEUTh B
HEKOTOPOE KOJIMYECTBO CIIOEB, A €IE — C ONPEAEICHHBIM LIaroM;

* C)KaThle CPOKH BBITIOJTHEHUS padoT;
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* B IPAKTUYECKH BCEX CIIyYasiX €CTh BO3MOXXHOCTH BBITIOJIHEHUS paboT 6€3 uTora
KOHCTPYKIIUU U3 SKCIUTyaTaluu;

* OTKAa3 OT TSDKEJIBIX CPEJICTB MEXaHU3AIIHH;

* HE3HAYUTEJIbHOE YBEIMUYECHUE 00bEMOB U COOCTBEHHOTO BECa KOHCTPYKIIHIA.

B peanbHOe BpeMs YCUIIEHUE CTPOUTEIIbHBIX KOHCTPYKIHMN KOMITO3UITUOHHBIMU
MaTepUalaMi YaCTEHbKO SIBIISIETCSA MEHee TPYJOEMKHM M DHEpPro3aTpaTHbIM
MPOLIECCOM IO COIOCTABJIEHUIO CO BCEMHU JAPYTMMH AHAJIOTMYHBIMU METOJIaMHU
yCHJIeHHsI. DTO 00CTOSATEIHCTBO UMEET 3HAUMMOE 3HAUCHUE ITPU PEMOHTE U YCUIICHUH
MHOTMX KOHCTPYKIIMH, K NpPUMEPY, MOCTOBBIX Ha AaBTOAOPOXKHBIX H
KEJIE3HOJOPOKHBIX ~ MAarucTp, KOrja HX OTKa3 (BpEMEHHOE IpepbIBAHHE
AKCIUTyaTaIli ) BO BPEMS BBITIOJHEHUSI PEMOHTHBIX pa0OT MPUBOIUT K CYIIECTBEHHBIM
(vHaHCOBBIM moOTEpsM. BceM 3TUM MOXXHO OOBSCHUTH PACIIUPSIOMIUNACT 00BEM
WCIIOJB30BaHUS  YCWJICHHUSI CTPOUTEIBHBIX KOHCTPYKIMH  KOMIO3UIIMOHHBIMU
MaTepualiaMH KakK 3a FpaHulEl, TaK U B HAllIEH CTpPaHe.

Tak ykazannem denepallbHOro JOPOKHOIO areHrcTBa Pycckoii denepauu ot
MIEPBOTO anpers ABE Thicsuu TpuHaaaTh r. Ne 413-p (moapasnenenusim PocaBromopa,
(benepabHBIM YIIpaBICHUSIM aBTOMOOMIBHBIX JIOPOT, YIIPABIECHUSIM aBTOMOOUIIBLHBIX
JIOpOT, MEXPETUOHATBHBIM JAUPEKIMSIM MO CTPOUTEIBCTBY aBTOMOOMIIBHBIX JOPOT
dbenepaibHOTO  3HAYCHHS, PETUOHAIBHBIM OpraHaM YIpaBJICHUS JOPOKHBIM
x03icTBOM cyOBnekToB Poccuiickoit deneparuu) ¢ 01.04.2013 r. pekoMeHA0BaH K
HCIIOJIb30BAaHUIO OTPACIEBOM AOPOXKHBIN MeToanueckuid JokymeHnt OJIM 218.3.027-
2013 «PexoMeHaaIMu Mo MCIOJIb30BAHUIO TKAHEBBIX KOMITO3UIIMOHHBIX MaTEpUaJIOB
IIPU PEMOHTE KeJIe300€TOHHBIX KOHCTPYKIIUH MOCTOBBIX COOPYKEHUN.

YBenuueHue Hecyliel CnoCOOHOCTH PJIEMEHTOB MOCTOBBIX KOHCTpYKIuit DATT
BIIOJIHE BEPOSITHO MpPU HEOOXOJIMMOCTH MPOIYCKAa CBEPXHOPMATUBHOM HArpy3Ku
(MaccUBHOTO aBTOMOOWIISI) U TIOTIPABJICHUS HECYIIeH ClIOCOOHOCTU (CHU3MBIIEHCS, K
MPpUMEPY, M3-32 YMEHBIICHUS CEUEHHUSI apMaTypbl H3-3a KOPPO3HUH, MOBPEKICHUS
0eTOoHa, yBEIMYEHHUS HETIPEPHIBHON HATPY3KU HA COOPYKEHUE).

Hcnonb30BaHWE HOBEMIIMX CIENTEXHOJOTHMH U MAaTEpUAIOB IPU YCUICHUH
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CTPOMUTENBHBIX KOHCTPYKIMH pPa3pelIuT YBEJIUYHUTb MEXKPEMOHTHBIE CPOKH H
COKpaTUTh 00bEM OIOKETHBIX CPEACTB, BBIACISIEMBIX HA PEMOHT U PEKOHCTPYKIIUIO
30aHUN U COOPYKEHUM.

Bo3spacTtanue nOpOU3BOOUTENBHOCTH M JOJTOBEYHOCTU  CTPOUTEIBHBIX
KOHCTPYKIIM Ha COBPEMEHHOM »3Tale YJIY4YIIEHUS CTPOUTEIbHOW HHIYCTPUU HE
BIIOJTHE BEPOSATHO 0€3 MPUMEHEHHSI HOBEHIIINX BUIOB KOMITO3UTHBIX MaTEPUAIIOB.

DKcITyaTanus MHOTUX 3JJaHUI U COOPYKEHUM, K IPUMEPY, 1O MPOU3BOJICTBY U
XPaHEHUIO MUHEPAIbHBIX YIOOPEHHH, a TaK K€ UHIYCTPUAIbHBIX OOBEKTOB 1IBETHOM
1 4EPHON METaUTypruu, XUMUH, HEPTEXUMHUH U JIp. CBSI3aHA C MPUMEHEHHUEM, JTUOO
BBIJICJIEHUEM B MPOLIECCE MPOU3BOJICTBA MPOAYKTOB, BPAXKIECOHBIX MO OTHOIICHUIO K
OOBIKHOBEHHOMY jKeyie300eToHy. Bo3pacTanue m0JITOBEYHOCTH TPaJUIIUMOHHBIX
KEJIE300€TOHHBIX KOHCTPYKIMM TPU HX SKCIUTyaTallid B YCIIOBHUSX BO3JCHCTBUS
BpaXJIeOHOM cpeibl TPEOYET NOPOTON U TPYIOEMKOM 3aIIUTHI.

Orta mpoOjeMKa CHHUMAETCS, €CIU NPUMEHSTh i1 YKa3aHHBIX OOBEKTOB
CTpoiMarepuabl, KOTOpble OyIyT NEPBOHAYAILHO MHEPTHBI K BpaxaeOHoH cpeae. K
TaKUM MaTepualiaM OTHOCSITCS MOJUMEPOETOHBI C MOMOIIBIO Pa3HBIX BHJIOB CMOJI:
bypdypoi-arieTOHOBBIX, MOTUIPUPHBIX, STMOKCUIHBIX U APYTHX, JIF0Oash U3 KOTOPBIX
MMEET CBOIO Pa3yMHYIO 00JIaCTh UCIIOJIb30BAHUS.

K nmnpumepy, smokculHas cMmoJia pPe3yidbTaTUBHA M MPHU  COMNPSIKEHHUU
OOBIKHOBEHHOTO MO0  mpegHanpsbKEHHOro — Tsokénoro  kene3oberoHa. OO0
PE3yJAbTaTUBHOCTU MPUMEHEHHSI U €IUHOBPEMEHHO JOJITOBEYHOCTH HMCIOJIb30BAHUS
ATOM CMOJIBI MOXKET CBUJIETEIBCTBOBATH MOCT uepe3 peky JloH Ha BopommioBckom
npocriekte B PocTtoBe-Ha-Jl0HY, CIaHHBIN B SKCIUTyaTallMIO B OHA ThICSYa AEBITHCOT
WECTBAECAT CEApMOM Toay. Hecymme KOHCTpYyKIMM NPOJETHBIX CTPOECHHUM 3TOTO
MOCTa B BUJIE IEPEMEHHOTO MO BBICOTE KOPOOYATOrO CEUeHUsI OOBEUHEHBI TOJIBKO C
MIPUMEHEHUEM IMOKCUIHON CMOJIBI.

Pe3ynpTaTHBHOCTH MOJIMMEPOETOHA PE3KO MOBBIIIACTCS, €CITU B3aMEH OOBIYHOM
KEJIC3HBIM apMaTypbl MPUMEHSIETCS CTEp)KHEBasi JTUOO KOMIIO3UTHAS CTEKJIO JIMOO

YIJICTUIACTUKOBAsl apMaTypa, KOTOpash MO COKpalIEHHOM 3amagHONl TEPMUHOJIOTUU
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o6o3navaetcss GFRP u CFRP cootBercTBeHHO. [IpMeHeHrE 3TUX BHIOB apMaTyphl
OTKpPBIBAET BO3MOXKHOCTH JJIsI TPOM3BOACTBA HOBBIX BHJIOB CTPOUTEIBHBIX
KOHCTPYKIHH, BIAJACIOIINAX MOBBIIIEHHOW KOPPO3ZUUHON CTOMKOCTBIO.

Bcesikas u3 BbIlIEHA3BaHHBIX BUJOB apMarypbl UMEET IO COMOCTABICHUIO CO
JKEJIE3HbIM KaK CBOM IIPEBOCXOJICTBA, TaK H HeaodyeTel. B wacTHOCTH,
CTEKJIOIJIACTUKOBAsT apMaTypa UMEET OOJIbIIIE BBICOKYIO KPENMKOCTh Ha OOpHIB, B 3-
YEThIpE pa3za MPEBBIIAIOINIYI0O KPENKOCTh OOBIKHOBEHHOW JKEJIE3HBIM apMmaTyphl,
BBICOKYIO CTOMKOCTb K KHCJIOTaM U IIEJI04aM, HE JIeKTponpoBoaHa. [Ipu 3ToM nmeet
COMOCTaBUMYIO ¢ OOBIYHOM apmaTypoil I1ieHa. Bmpodem 3HAUUTENBHBIM €€
HEIOCTATKOM SIBJIIETCS HU3KUKA MOJYJIb YIPYTOCTH, KOTOPBIM NPaKTUYECKH B 4 pasza
HUXKE, YEM y CTaJld, YTO CBUJETEIBCTBYET O CICIMPUICCKUX YCIOBUAX U 00J1acTh €€
WCTIOJIb30BAHUA.

Bonpoc wu3ydeHus CTEKJIOIUIACTUKOBOW apMarypbl W €€ MNPUMEHEHUsS IpHU
M3TOTOBJICHUH KEJI€300€TOHHBIX KOHCTPYKIIUI B T€3UCE HE sABIsieTCs HOBBIM. Hauamo
ATUM U3YYEHHSM B HaIlIe cTpaHe ObLIO MOJIOKEHO €€ BO 2-i MOJIOBUHE ABAATOrO
Beka, koraa CoBerckuid Coro3 BXOAUI B TO BPEMsSI B TPOMKY JIMAEPOB MO U3YUEHHUIO,
MIPOU3BOJICTBY M HCIIOJb30BAaHUIO KOMIO3UTHBIX MaTepuaioB. OrpoMHOM B3HOC B
OCBOEHME 3THX MaTEpHalOB, BKIKOYAs M CTEKJIOIUIACTUKOBYIO apMaTypy, BHECIH
3HAMEHUTHIC B 00JIACTH TEOPHH U MPAKTHUKH kese300eToHa yuénsie: H. . AxBepos,
O. 4. bepr, A. A. I'Boznes, H. I'. JIutBunos, B. ®. Haboxkos, JI. C. ®puamMaHn, 1 UHbIE.

Bnpouem  orcyrcTBME — (DMHAHCHpPOBAHUS  OTPACICBOM  HAyKH  TOCTE
npoucuiectBuii 90-X rogoB, HALOJIT0 OTOJABHHYJU IMOCIEAYIOIIME HU3YYECHUS ATUX
MaTepUaioB, CBEJIS U MPOU3BOCTBO KOMITO3UTHBIX MaTepranoB (PaKTUYECKU JI0 HYIIS.
B wrore, maneMa nuaepcTBa B JaHHOM BOIIPOCE IEpellia K 3alaJHbIM CTPaHam,
KOMIO3UTHAsI TPOIYKIIUSI KOTOPBIX ceiuac OOIMPHO PEKIaMUPYETCs B HAIIIEH CTpaHe.

VYrnemnactukoBas cTepKHEBas apMarypa, Kak MpaBuiio, 00JIbIlEe YeM B JiBa pa3a
KpeIye CTeKJIOIJIAaCTUKOBOM 1 B 5-6 pa3 kpemue 0ObIKHOBEHHOM keme3HbId. [Ipu aTom
UMeeT MecTO (haKTUYECKH HWJECHTUYHBIA CO CTajbl0 MOJYJIb YIOPYTrOCTH, 4YTO,

OeccriopHo, OoJbllle Pe3KO MOBBIMIAET €€ KOHKYPEHTOCIOCOOHOCTh. Bmpouem Ha
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CErOJIHSIIHUM JI€Hb OCHOBHBIM HEJOCTAaTKOM 3TOW apMaTypbl SIBISETCS €€ BBICOKAS
[[eHa, KOTOpas MO HEKOTOPhIM JaHHBIM B 25-30 pa3 mpeBbIIIaeT IeHa OOBIYHOMN
KEJE3HbIM apMarypbl. TEXHUYECKMM HEJOCTAaTKOM JTOM apmaTypbl SBISETCS
XpYIKOCTh, B OCOOCHHOCTH yAapHas, W TECHbIH Ha TEKYyIIM MOMEHT KpyT
u3rotoButenen. Tak, €ciy CTEKJIOIIACTUKOBYIO apMaTypy BBIIIYCKAaIOT B peajbHOE
BpEMsi HEKOTOpPOE KOJIMYECTBO 3aBOAOB Poccuiickoit (denepaiuu, B 4aCTHOCTH B
ITepmu u ropone PocroBe —Ha-/[oHY, TO YrieIUIACTUKOBAas Kpyrjias CTEpKHEBas
apMaTtypa OpOU3BOAUTCS TOJBKO 3a TPAHULICH.

OTcyTcTBHME B Halleil CTpaHe Ha TEKYIIMH MOMEHT HOpPMaTHUBHOW 0a3bl U
BEPHOTO pacy€THOro arperara MO NPUMEHEHUIO KOMIIO3UTHOH, B TOM 4YHUCIE
CTEKJIOIUIACTUKOBOW ~apMaTyphl, pa3peliaeT MW3rOTOBUTENSIM HTOW IPOLYyKLIHU
OoOLIMPHO €€ pEeKIaMHpPOBaTh, NPHUMEHSS JIMIIb NPEBOCXOACTBA IO MPOYHOCTH.
Bnpodem, M3BECTHO, UTO HU3KUKA MOJYJIb YNPYTOCTU M, KaK CJIEACTBUE, BBICOKAs
1e(pOpMaTUBHOCTh KOHCTPYKLHMN, HHUBEJIUPYIOT MpaBUIbHBIE KadyecTBa OSTOU
apMaTypbl, BKIOYas €€ HU3KYI0 IieHa. BCc€ 3T0 CBUAETENBCTBYET O HEOOXOAUMOCTH
BBIIIOJIHEHHSI TTOCJIE JI0JITOT0 MEPEPhIBAa HOBBIX U3YYEHUI Pa3HbIX BUJOB KOMIIO3UTHOM
apMarypbl 1 KOHCTPYKLIMM Ha €€ OCHOBE.

J171s1 BOCIIOJTHEHHSI MHOTHX MPOOEIIOB, CBSI3aHHBIX C TPUMEHEHUEM HOBBIX BUJIOB
KOMIIO3UTHOM  apMmaTyphbl, TMOSBUBIIMXCA B  I[OcleqHee Bpems, Kadeapa
&KeJIe300€TOHHBIX M KaMEHHBIX KOHCTPYKLIMI PoOCTOBCKOro TrocymapCTBEHHOIO
CTPOMTENILHOTO MHCTUTYTa pa3paldoTajia NporpaMMy KOMIUIEKCHBIX HW3y4YeHUH
KeJIe300€TOHHBIX KOHCTPYKIMH C NPUMEHEHUWEM pa3HbIX BHUIOB KOMIIO3UTHBIX
MaTepHuaoB.

[TporpamMma uccienoBaHus keae300€TOHHBIX KOHCTPYKIIMMA € UCIIOJIb30BAHUEM
KOMITO3UTHBIX MaTepUaoB B KAYE€CTBE BHYTPEHHEN U HApYKHOU apMaTyphl.

[Ipennonaraemas mporpamMma npeaycMaTpuBaeT 00IbIION 00BEM CIIOKHBIX, HO
MHTEPECHBIX, a MOPOH M aOCOIIOTHO HOBBIX HCHBITAHUI HM3rMOAaEMBIX U CXKATBHIX
OMBITHBIX 00Pa3lOB, U3rOTOBIEHHBIX U3 Tskenoro 6erona kiaaccoB B30 u B60. Ilpu

Pa3NUYHBIX BHUJAX HANPSDKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUSI HCCIIETYIOTCS
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POYHOCTh, J1€(OPMATUBHOCTh U TPEUIMHOCTOMKOCTh HOPMAIbHBIX M HAKJIOHHBIX
CECUYCHUM.

B kayecTBe Hecylieldd KOMIO3UTHOM apMaTypbl IMPU HM3TOTOBIEHUH HOBBIX
KOHCTPYKIIMH HCIOJNB3YeTCsl Kpyrjlas CTeKJIO M yrieruiacTukoBas pudiaéHas
apmatypa. [Ipu ycuneHun xeiae300€TOHHBIX KOHCTPYKIIMH B KAueCTBE HAPYKHOU
apMaTypbl OyAyT UCIOJIb30BaHbl CTEKJIOTKaHb PA3IMYHOIO BHUA IUICTEHUS, & TAKKe
TKaHb U MOJIOCHI (JJaMeun) U3 yIJIeIUIacTHKA.

BapeupyembiMu (hakTOpaMu SIBISIOTCS: KJlacc O€TOHA; MPOIEHThI CTAIBHOIO U
Pa3IUYHBIX BUJOB KOMIIO3UTHOTO apMHPOBAaHUS, KOMOMHHPOBAHHOE BHYTPECHHEE
apMUPOBAHUE C PACIOJIOKEHHEM CTEP)KHEH B OJMH WU JBa psja MPHU Pa3IUIHOM
COUYETAaHUU CTAIH U KOMIIO3UTA; THOKOCTDh AJIEMEHTOB U KCIEHTPUCUTET MPUITOKEHUS
Harpy3KH; MPOIEHT U BUIbl KOMIIO3UTHOTO apMHUPOBAHUS MPU YCUJICHUHU 3JIEMEHTOB.
N3yuaercs Takke BIUSIHUE KOHCTPYKTUBHBIX MEPOINPHUATHI HAa U3MEHEHUE HECyIIei
CIIOCOOHOCTH YCHUJICHHBIX 00pa3IioB.

OCHOBHBIM METOJIOM HCCJICIOBAHUSI MPUHAT METOJ MPSIMOTO COIMOCTABIICHUS
HECYyIIeW CIOCOOHOCTH ATAJIOHHBIX O0Opa3IoB, HW3TOTOBJICHHBIX M3 OOBIYHOTO
TSHKENOro 0€TOHA CO CTANBHON apMaTypOil U aHAJIOTUYHBIX 00Pa3I0B U3TOTOBICHHBIX
00 YCUJICHHBIX C UCIIOJIh30BaHUEM KOMIO3UTHBIX MaTEPUAJIOB.

Hacrosimas nocraHoBoYHas CTaThsd HAYMHAET B OTKPBITOW MEYATH IIMPOKHHN
UK TyOJMKaui O pe3ysibTaTaX »HKCIEPUMEHTOB, BBIMOJHEHHBIX COTJIACHO
MPETIOKEHHON TTporpamMmbl. Huoke Ha cTpaHuIiax JaHHOTO COOpHHUKA MyOIUKYIOTCS
JIBE CTAaThbH, B KOTOPBIX IPEACTABIICHBI IEPBBIE PE3YJIbTATHI BHIIIOJIHEHHBIX HA JaHHBII
MOMEHT JKCIepuMeHTOB. OHHM TIOCBAILECHBI HCCICIOBAHUIO MPOYHOCTHBIX U
neOpMATUBHBIX CBOMCTB OETOHA W3TOTOBJICHHBIX C HCIIOJIB30BAHUEM KPYTIIOH,
pu(dIIeHON CTEeKJIOIIACTUKOBON apMaTypbl. YKa3aHHasi apMarypa Mpou3BelieHa U
nepenaHa TUTS UCCIIEIOBAHUS [Tepmckum 3aBOJIOM-TIPOU3BOIUTEIICM.
VYriemnacTukoBbple MaTepHaibl HEOOXOAMMBIC JUIsl YCUJICHUS KOHCTPYKIIMHA U BCE

pacxoaHbIC MaTCpHUallbl IEPCIaHbI MOCKOBCKUM pErnoHaJdbHbIM OTACIICHUCM (I)I/IpMBI

BASF.
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KoHeuHOl 1eNbl0 MPOBOAUMBIX HMCCJICAOBAHUN SIBISIOTCS  ONpPEACIICHUE
paIrmoHaIBPHON 00JIaCTH MPUMEHEHHUS KOMITO3UTHBIX MAaTEPHAIOB B CTPOUTEIHCTBE U
pa3paboTKa MpeAI0OKEHHUM TI0 CO3/ITAaHUIO HaJIe)KHOW HOPMATHUBHOM 0a3bl HEOOXOAUMOM
JUIS pacdyeTa KaK BHOBb H3TOTaBJIMBAE€MbIX, TaK M YCHJIUBAEMBIX KOHCTPYKIIUH C

HCIIOJIb3YCMbIX HECTPAAUITUOHHBIX MAaTCPUAJIOB.
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METOAUKA U PE3YJIBTATBI UCIIBITAHUA KOMITIO3UTHBIX
KOHCTPYKIUUM JIJIsSI OFBEKTOB TPAHCIIOPTHOI'O
CTPOUTEJIBCTBA, YCUJIEHHUIO MOCTOBBIX
COOPYKEHUH KEJIE3HbIX U ABTOMOBWJIBHBIX JIOPOT,
NCHOJb30BAHUE KOMITIO3UIIMOHHBIX MATEPUAJIOB
B CTPOUTEJIBCTBE
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Poccusa, 2. Mauxon

IIEXOTHH A.H.

Mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHanbHbIX OUCYUNTIUH,
Matixonckuii 20cy0apcmeennblil MexHON02UYeCKUL YHUBEPCUmMem,
Poccus, 2. Mauxon

O/IH®HUPOB I0.A.

mMazucmpanm kageopvi CmpoumenvHulx u 00uenpogheccuoHanbHblX OUCYUNTIUH,
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MEPETYKOB 3.A.

npogheccop Kagheopsvl cmpoumenbHuiX U 00uenpopheccuoHaAIbHLIX OUCYUNTUH,
Matixonckuii 2ocyoapcmeentblilt MexHOI02UYeCKUll YHUSepCumem,

Poccusa, . Mauxon

OObeKT u3yyeHus B CTaTh€ — METOAMKU HCHBITAHUN KOMIIO3UTHBIX MaTepHalioB s
00BEKTOB TPAHCHOPTHOTO CTPOUTENBCTBA, NPEAMET — W3y4YeHHE M HaOJIIoeHue 3a pe3yiabTaTaMu
ucnelTaHui. Llenp - yCTpaHHUTh OIIMOKM NMPOEKTHUPOBAHUS WIM HCHOJHEHHUS padoT, YBEIUYUTH
HECYIIYIO CIIOCOOHOCTh KOHCTPYKIMH MpPU YBEIMUYEHUH PACUETHBIX HArpy3okK, a TaKkXKe YCTPaHUTh
MOCJIEACTBHS MOBPEXKICHUS HECYIIIMX KOHCTPYKIUI BO3HUKIINE B X0J1€ IKCIUTyaTallUH.

KiroueBble cjI0Ba: KOMIIO3UTHBIC MaT€purajibl, MOCTOBBIC COOPYXKCHUSA, TPAAUIIUOHHBIC
MaTepurajibl, OIIOPbI MOCTOBBIX COOPY)KCHHﬁ, SKCHICPUMCHTAJILHBIC UCCIICAOBAHUA, CBalfHEIE OIIOPHI.

HOCHGI[Hee ACCATHIICTHUC CBO6OI[HO XapaKTCPU3yCTCA BBCACHHUCM B
CTPOUTCIILCTBO, B TOM YHCJIC MU B TPAHCIOPTHOC, CBCKCHUCIICUCHHBIX T€XHOJIOFI/H>'I,
HMHHOBATOPCKHUX IIpoIcCCcoB BCACHUA CTPOUTCIIbHO-MOHTAKHBIX pa60T,
HUCIIOJIB30BaHHUECM HOBBIX, MHOFOO6CIIIaIOHII/IX MaTCpUaJIOB.

O)IHI/IM u3 HaHpaBHeHI/Iﬁ 0 HCIOJIB30BAHHMIO HOBBIX MAaTCpUaJIOB B

215



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

CTPOUTEIBCTBE IPEACTABIISIETCS  HCIOJIB30BAHME KOMIIO3UTHBIX  MAaTEpHaJIOB,
COEUHSIONINX KauyecTBa Pa3HOOOPa3HBIX KOMIIOHEHTOB B OJHY B3aMMO3aBHCHMYIO
CTPYKTYDY.

CTexJIOIIacTMK IO CBOMM CBOWCTBAM IPEACTABIISETCS KOMIIO3ULMOHHBIM
MaTEepUAJIOM, TAK KaK B €r0 COCTAB ITIOMEIIAIOTCS CTEKIISTHHBIE BOJIOKHA U 3aCTHIBIIAS
HEHaTypajbHas CMOJIA.

Jnst  oOBEKTOB  aBTOTPAHCHOPTHOTO  CTPOUTEIBCTBA  CTEKIIOIUIACTHK
O0OHapyKMBAET MHOTO HOBBIX BO3MOKHOCTEH, J0O3BOJISIOLINX 3aMEHUTh COOON 4acTh
KJIACCUYECKUX METAJUIMYECKUX U3EIUI, CHU3UB IIPU OTOM 3aTpaThl HA CTPOUTEIILCTBO
Y ONTUMHU3UPOBAB NPUMEHEHHE CIIaBA TaM, I'le€ OH He3aMeHUM. [lo gocToBepHBIM
CBelIcHHSIM  BeO  KypHala «ITPOCTOCTPOI» Ipyu  3aME€HE  MeTauia
CTEKJIOIJIACTUKOM, OOIIMNA yJeldbHbIH BeC TMOKYNKH OIyckaeTci B 9 pas,
OJTHOBPEMEHHO OITYCKAeTCs U €€ CTOMMOCTb, M 3aTPaThl Ha TIOCTABKY.

CTeKJIOIIaCTUK  XapaKTepU3yeTCs BBICOKOM IPOYHOCTBIO, CPABHUTEIBHO
HE3HAUYUTEIbHBIM YAEIbHBIM BECOM, Pa3HOOOpPA3UEM OpPraHU30BBIBAEMBIX (POpM.
BaxHyr0 3Ha4MMOCTb B HEKOTOPBIX BapHaHTax HIPAET €ro paauoIIpO3padyHOCTD,
HHU3Kasl DJIEKTPONPOBOIHOCTD, & TAKKE IEKOPATUBHBIC KAYECTBA.

OgHrM W3 HampaBlIEHUM BBEACHUSA CTEKJIOIUIACTMKA B  TPAaHCIOPTHOE
CTPOMUTENILCTBO MPEACTABIACTCS CO3JAaHUE BUHTOBBIX KOMIIO3MIIMOHHBIX CBall Ha
OCHOBE IMYJITPY3UOHHBIX CTEKJIOIIACTUKOBBIX TPYO.

Nsrorosnennas kommanueinr PAHTEC wu wu3o0pakeHHas IsI HWCHBITAaHUN
KOMIIO3UTHAsI CBasi MPENPOBOXKAAET U3 ce0sl MyJITPY3MOHHYIO CTEKJIOIIACTUKOBYIO
TpyOy aumamerpoM 100 MM, B KOTOpOW CTEKJIOMarepuan MMEET CHeuu(puuecKyro
3aIIaTEHTOBAHHYIO CXEMY YKJIAJIKH, METAJUIMYECKUA BUHTOBOM CBApHOM WJIM JINTOU
HaKOHEYHUK JuaMeTpoM 40 cMm. 3akpyuuBaTh €€ MOKHO I10 TOU 7K€ TEXHOJIOTUH YTO U
METAJUIMYECKYIO, AHAJIOTUYHO 34 CIHENUAJIbHO BBAPEHHBIM B HAKOHEUYHUK CTEPIKECHBD.
JUis BbIpaBHMBAHMS BKPYYEHHBIX CBail MO TOPHU30HTY HX OO0pe3aroT OOBIYHOU
OoJTrapKoi, CBEpXy Ha CBal0 MOKHO OJIETh METAJUTMYECKOE HaBEPILIHNE, HA KOTOPOE, KaK

u )11 METAJNIMYCCKUX CBaﬁ, YKPCIUBCTC Ha 0OO0ITHI HCC}’IIII/II\/JI MMBCJIIC.
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Jlns ucneiTaHuii ObUTa YCTAHOBJIEHA OMbITHAS IUIOIIA[KA, TAE 3aleraroT
TJIMHUCTBIE OTJIOKEHHUS.

JlabGopaTopHble HCCIEAOBaHUS TPYHTOB IIOKa3ald, YTO Ha NPOBEIAHHOU
riryouHe 70 5,0 M rpyHTOBOE Ha4yajo NPeCTaBICHO CYTJIUHKOM CEpPhIM, JEHTOYHBIM,
TEKYYEIIaCTUYHBIM.

s mpoBeAeHUs WCHBITAHUW B TPYHT ObUIM BBeleHbI 4 cBau (2 cBau C
BUHTOOOPa3HBIMU CBAPHBIMH METAUTMUYECKUMU HAKOHEYHUKAMHU, OOBEIMHEHHBIE C
NyJATPY3UOHHOU CTEKJIOIUIACTUKOBOM TpyOOil KII€eBBIM pPAacTBOPOM U 2 CBau ¢
BUHTOBBIMU  JIUTBIMU ~ METAJUTMYECKUMU HAKOHEUHUKAMH, OOBEAMHEHHBIE C
MyJITPY3UOHHOM CTEKIIOMIACTUKOBOM TpyOOil TOCPEACTBOM CaMOPE30B). YTayOJieHHe
CBall 3aBMHYMBAHHUEM HCIIOJIHSAJIOCH IOCPEJICTBOM OYpHJIBHOTO amnmapara ¢
MaKCUMaJbHbIM BpaIaomuM MOMeHTOM 5200 Kre/Mm.

VYryGaenue cBail B TpyHT UCHOIHSJIOCH 10 OTKa3za. OTaneHue MexXy OCAMHU
cBaii paBHO 2,0 M. [Torpy»xeHnue cBau B rpyHT cocTaBuio 1,7 M. Jljig cpaBHEHUS B TPYHT
Ha JMCTAHIMU 2,5 M OT BUHTOBOW KOMITIO3UTHOM CBau ObLIIM BBEJACHBI MOCPEICTBOM
OypHWJILHOTO CTaHKa JIB€ METAITINYECKHE BUHTOOOpA3HbIE CBaU OJJUHAKOBOTO pa3Mepa.
OTka3 OT AaJIBHEUIIEro MOTPYKEHNs METAINIMYECKHUX CBA B IPYHT IPOMCTEKAT Ha
Takou ke riyoune — 1,7M oT moBepxHOCTH 3eMiu. [l mpoBeneHHs] UCHBITAHUMA
BUHTOBBIX KOMIIO3UTHBIX CBall HCIIOJIb30BaJlaCh CTaHIMS CcOOPHO-pa300OpHOIL
KOHCTPYKIMH, COCTOSIIAsI U3 METauInuecKor Oanku AByTaBpoBoro cedeHus Ne 30,
3aKpPEIJICHHOT'O K METAJNIMYECKUM BUHTOOOPAa3HBIM CBasM C MOMOIIbIO cBapku. [yis
oOecrnieueHus OOJIBLIETO Beca JBYTaBp ObLI HArpyKe€H IOMOJHHUTEIbHBIM T'PY30M
maccoit 1,0 T.

HcnbiTanust cBall BEJIUCh BEPTUKAIBHOM BJIOKEHHOW HEIOJBUKHOM U
LHUAKIMYECKON HArpy3KOM Ha C)KaTue. 3arpyKeHHE UCIOIHAIOCH ¢ noMouipo 100-
TOHHOTO THAPOMEXAHMYECKOro JOMKpara. [loCTOSIHCTBO MAaBiieHHMsI B Ipoliecce
KaXIOro OmbITa 00ecrneyuBajgoch IMOAKAYKOW Macia B JOMKpaT, IO Mepe
HEO0OXOJAMMOCTH, PYUYHBIM HacocoM. ['mapaBnuyeckoe JaBiieHUE, Nepeaaronieecss Ha

cBaro, (PMKCUPOBAIOCH MaHOMETpoM. [lepecuer Harpy3ku B TOHHaX, B COOTHOIICHUHU
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OT BEJIMYMHBI TUAPABINYECKOTO JaBJICHHUS, U3TOTABINBAJICS IO MIEPEXO0IHON TabIuIe
JUIsl yCTAaHOBJIEHHOTO THJIPOMEXAaHUYECKOTO IOMKpaTa.

HaOmronenue 3a BepTUKaIbHBIMU AeopMallisIMU TPYHTa IIPU UCIIBITAHUHN CBaii
OCYILECTBIUTUCH C TOAIep kKoM mmporudboMepoB Auncrosa [1AO-6, CMOHTHPOBAHHBIX
Ha perepHbIX YCTaHOBKAX.

Jns  obecrmiedeHUss OCHOBHOTO TPUIIOKEHUS HArpy3Kd 3aBHHYHMBAHUE
MOJONBITHBIX CBall MPOU3BOAWIOCH B CTPOrO OTBECHOM IMojoxkeHuu. Kpome Toro,
co0JIro1aIack 10CTaTOYHass COOCHOCTh CBaU U JJOMKpara, JOCTUraeMas ¢ IoJJIePIKKOM
METAJJTIHYECKOr0 CTOJIMKA, OJICTOrO0 Ha TOJOBY cBau. Bce mpumeHsieMbie IpUOOPHI U
000py10BaHUE UMEIOT aKThl O UX TapupoBKe. [lociie MOHTaXa yCTaHOBKHU U MPOBEPKHU
M3MEPUTEIBHBIX MPUOOPOB CBAM 3arpyKajuch Harpy3Kou.

Ha nauanibHOM pyOesKe BBITIOJHEHHS UCTIBITAHUM TTPU CPABHUTEIHLHO MaJIEHbKOM
Harpy3ke MpOUCXOAWIO BBIJIEPIrMBaHUE aHKEPHBIX CBail U3 rpyHTa. [lpm Bcem mpu
ATOM, Harpy3Ka Ha CBar0 COCTaBJIsIa TOJbKO mopsiaka 2,0-3,0 T.

[IpenensHO JOCTUTHYTasi Ha BHUHTOBYIO KOMIIO3UTHYIO CBal0 IMeperpyska
coctaBwia 11 000 Kr, mocie 4ero OTCIeKUBAIOCh «BBIAEPTUBAHNE» aHKEPHBIX CBa
YCTaHOBKHM U3 rpyHTa. ClenoBaTenbHO, Ha MPEASIbHYI0 Harpy3Ky BHHTOOOPa3HYIO
KOMIO3UTHYIO CBalO0 MCHBITaTh HE yIaloCh. TeopeTUYecKue pacueThl MOoKas3aau, 4To
BUHTOBas cBas nuamerpoM 100 MM U ¢ OJTHOBUHTOBOM jjonnacTh auameTpom 400 MM B
CyrJMHKax coctasiseT 30 TOHH.

[To 3aBepIIeHUI0O HATYPHOTO OIbITAa CBaW OBUIM BBIKOMAHBI U OCMOTPEHBI Ha
npeaMer aedopmaruii. OCMOTPOM yCTaHOBJICHO, YTO CBaW, UMEIOIINE COCIMHEHHUE
MyJITPY3UOHHOM CTEKJIOMJIACTUKOBON TPyObl € METAJUNIMYECKUM HAKOHEYHHUKOM
MOCPEACTBOM KJIEEBOTO PACTBOpa MYCTWIM TPEUIMHBI B MECTaX WX COEIUHEHHS.
IToMmumo »storo, mnpomsomnuia AedopMmainus CBApHBIX JIOMACTEH METAUITMUYECKUX
HaKOHEYHUKOB (JIONACTH 3arHyJIMch KBepxy) Ha 90—130 Mm.

[[noTHBIE METaNINYECKUE HAKOHEYHUKU W COCAUHEHUS MyITPY3MOHHOM
CTEKJIOIIJIACTUKOBOM TPyObl € METAUIMYECKUM HAKOHEUHHKOM C TIOJJICPIKKOM

BHHTOOOPA3HOT0 COCTMHEHUS AeopManusIM He TTOABEPIIIHCE.
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Htoru npoBeAEHHOTO ONbITA AAJIM MOHSTh U CAEIATh CAEAYIOIIUE BBIBOIBIL:

1. BHUHTOBBIE KOMIIO3UTHBIE CBau HEIUIOXO OXapaKTEPU30BaIM ce0s MpH
UCIIBITAHUAX Ha CKUMAIOIIYIO0 CTATUYECKYIO U IUKIMYECKYIO0 HAarpy3Kku. Bocrpusrue
caeii nuamerpom 100 MM c somacteio guamerpom 400 mm Harpy3ku B 11 ToHH
ABJSIETCA OOJIBIIE YEeM JOCTATOYHBIM JUIsl PEKOMEHJIAllMM MCIOJIb30BAHUSI TAKOBBIX
CBaii B CTPOUTEIILCTBE, B TOM YKCII€ U CTPOUTEIHCTBE aBTOTPAHCIIOPTHBIX OOBEKTOB.

2. BUHTOBBIE KOMITO3UTHBIE CBaM B MPOIIECCE UCTIBITAHUS 3aCBUIETEILCTBOBAIN
CBOM JIOCTOMHCTBA: JIETKOCTh MOHTa)Ka, BBICOKYIO HECYIIYI0 CHOCOOHOCTD,
KOPPO3UOHHYIO CTOMKOCTb, MAJIBIA BEC U T. [I.

3. Tlo npoBeAeHHBIM HATYpPHBIM HCIBITAHUAM B KayeCTBE METAJUIMYECKOTO
HAKOHEYHUKA BO3MOXHO PEKOMEHAOBaTh JIMTOM METAUIMYECKUH HAKOHEUYHHK,
OObEIMHEHHBIN € MYyJATPY3MOHHOM  CTEKJIOIUIACTUKOBOM TpyOOM  BHUHTOBBIM
KPEILJICHUEM.

[IpoBeCHHBIA  €CTECTBEHHBIM HKCIEPUMEHT IO3BOJIMIJI  3aIUIAHHPOBATH
JaNbHEHNIIIYI0 TPOrpaMMy UCCIIEA0BAHUM, COAEPKAILYIOCS B ONMPEACIICHUH ONBITHBIX
JAHHBIX:

— 10 TPEIETBHO MO3BOJIUTEIBHOMY (PaKTOPy MpU pabOTE KOMIIO3UTHBIX CBail HA
Kpy4eHUE;

— UCKIIIOUUTETHFHO JIOMyCTUMOMY YCHIIMIO TIPH paboTe KOMIO3UTHBIX CBail Ha
BBIJICPITMBAHUE U TOPU3OHTAIIbHYIO HATPY3KY;

— MPOBEJCHUE OMBITA MO BKIIOUCHUIO B pabOTy OOKOBOH IMIIOCKOCTH BUHTOBOM
KOMITO3UTHOW CBauW M TMOJY4YEHUU KOIPPUIIMEHTa, MPETyCMATPUBAIONIETO 3a CYUET
ATOTO MPUPOCT HECYIIEH CIOCOOHOCTH BUHTOOOPA3HBIX KOMIIO3UTHBIX CBad.

KpoMe ynoMsiHyThIX, MPONUIO €I1e OJHO IKCIEPUMEHTAIBLHOE UCCIIEIOBAHUE B
MaciTadax onpeseaeHus IPOYHOCTH KOHCTPYKIIMU U3 KOMITO3UIIMOHHBIX MaTEPHAJIOB
Ha TOPU3OHTAJIbHYIO Harpy3ky. KoHcTpykuusi npeacraBisuia coOOW CTyHeHYATYIO
KOJIOHHY M3 KOMITO3UTHBIX TPyO MHOTO0Opa3Horo ceueHus. YeM OOmbIle BBICOTA, TEM
BeposiTHEE OOJIbIIIE BO3HUKAET M3rMOAIONIMI MOMEHT, a MPAKTHKA MMOKAa3bIBAET, YTO

IIpu OOIBIINX Harpy3kax BBII'OAHCC IICpCIIaruBaTb Ha CTYICHYATBIC KOJIOHHBI.

219



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWU: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHWA PA3BUTUA»

[TockobKY MCHBITHIBATH KOJIOHHY OOLIEH BBHICOTOM 7 METPOB 3aTPYIHUTENBHO, IS
Oompiiero  KomMQopTa MPUHSIN pENIeHHE pPa3MECTUTh €€ TOpPU3OHTaabHO. Jlis
3alIeMJIEHUsI CTOMKHA TaKOW JJIMHBI MCIOJIb30BAJIACH HAIOJbHAs METAJLIMYECKAs
KOHCTPYKIIMS B BUJIE IBYXCTEPKHEBOU PaMBbI C )KECTKHM KPEIJIEHUEM CTEPKHEN IPyT
K Apyry. CTepKHU CKBO3HBIE pelIeTYaThble B CEYCHUU BBIMOJHEHBI U3 MPOKATHBIX
YTOJKOB, COCIWHEHUS CBapHble. Bo3aeilcTBUe HArpy3kd  OCYIIECTBIISIOCH
MOCPEJICTBOM METAJUIMYECKOTO KaHaTa, MPOTSHYTOTO Y€pe3 HU3 METAILNINYECKOU
KOHCTPYKIIMM M HaTATUBaeMbld Jiebeaxoil. OMNbIT NPOBOAWICA YNPABISIEMbIM
croco0oM, Harpy3ka YCWJIMBAJIlaCh Ha OIPECICHHYIO BEIMYUHY, (PUKCUPOBAJIAChH
BEJIMYMHA HArpy3ku U mporud oOpaslia, jnajiee BTOPUYHO YBEIMUYUBAIM HArpy3Ky,
(buKCUpoBaM TaHHbIE U Tak janee. OMbIT MPOBOJIUIICS MOKAa BEJIMYMHA HATPy3KH HE
nocturiia 300 kxr, mocie 3TOro OBII OCTAaHOBJECH. MaKCHMaJIbHBINM HM3THOAIONIUN
MOMEHT (pa3pyllIeHus] He Mpou301LI0) JocTUr 3Hauenus 0,43 T - M. Ha koHCTpyKIIuu
HE TPOSIBUIMCH BUJIMMbBIE MPU3HAKHA Pa3pyLICHUs, B XOAE OIbITA HE Pa31aBajoCh
XapakTEepHOE ISl TOJUMEPHBIX KOMIIO3MIMOHHBIX H3AEIUNA IOTPECKUBAHUE,
IIPEAUIECTBYIOIIEE PAa3PYILLCHHUIO.

Jnst  Oojee COBEPIICHHOTO HCCIECIOBAHUS TOBEACHUS BHUHTOOOPA3HBIX
KOMIIO3UTHBIX CBail B TPYyHTaX, ObUI MPOBEACH HKCIEPUMEHT, IEIbI0 KOTOPOTO
MPEACTABISUIOCH  yBeIMYeHHe Koddduimnenta OOKOBOTO TpPEHUs CBaul TOJ
BO3/JCMCTBUEM CTAaTHYECKOM HArpy3KH, BBINOJHAEMOW JOMKparoM. B mnepBom
AKCIIEPUMEHTE HCIbITYyeMas cBas nojas, He 3anutas L{[IC, Bo BTOpoM 3KCIIEpuMEHTE
CBAI0 3AJIMBAJIM LIEMEHTHO-TIECUYaHbIM pacTBOpoM Mapku M-150, ans onpeneneHus
MIPOYHOCTH 3aCTHIBIIEH CMeCH ObLT MCIOJIb30BaH MpUOOp “U3MEPUTENh MPOYHOCTH
crpoiimarepuanos” (CKb CTPOUIIPUBO UITC-MI'4,03). DKCepHMEHT MPOBOIMICS
B jjaboparopuu kadeapbl reoTexXHUKH. {15 mpoBeaeHus: SKCIIepUMEHTOB Obla B3sITa
ceass guamerpoM 100 MM u gnuHHOM 142 CM C METANIMYECKMM HAKOHEYHUKOM,
MOMEIIEHHAs] B €MKOCThb IIPEIBAPUTEIBbHO OYMIIEHHYK) OT IIeCKa, CIYyCTS
YCTAHOBJICHHE CBAaU B BEPTUKAIBHOE PACIOJIOKEHUE €€ 3aKaNbIBaJId BHOBb MIECKOM C

MOCJIONHBIM yIuioTHeHHEM. [ToBepx cBau ObLIT yCTaHOBJIEH METAJUIMYECKUN OTOJIOBOK,
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CIyXalluil TUIOIAAKON JUIsl YCTaHOBJIEHUS JIOMKpara, W JIMHAMOMETpa, a TakKke
CITyXaIui 111 (PUKCUPOBAHUS METATMYECKON JIECKH IS JTaTYUKOB TOTPYKCHUS
CBaHU.

Bo 2-M skcniepuMeHTe B cBae MPOAEIbIBAINCH OTBEPCTHUS, AUAMETPOM 7 MM, TIO
MIEpUMETPY CBau B YKCle 6 OTBEPCTUH, HA pacCTOSIHUE APYT OT apyra 5,2 cm. Ob1iee
KOJIM4YeCTBO oTBepcTuil coctaBuio 36. Ilocne ycraHOBIEHHE CBau B BEPTUKAIBHOE
TIOJIO’KEHHE U 3aKaIbIBAHUS IISCKOM, B 3TOM OITBITe OblIa 3aimuTa cmechbio LIIIC M-150.

CHsTHEe MOKa3aHWW CYETYMKOB TMOJ BO3JCHCTBHEM CTAaTHYECKON Harpy3Ku
MPOU3BOAMIIOCH TOCTe Habopa mpoyHocTH O6eToHoM He MeHnee 70 %. MakcumanbsHas
Harpy3ka cobpana 1,5 1. Ocagka cBau U3Mepsiach ¢ MOJAJIEPKKON MPorudoMepoB
AwucroBa. Ilpupoct Hecyiel cocOOHOCTH KOMIO3WTHOM BMHTOBOM CBaWl 3a CYET
MOBBIIIEHUS K03 dunmeHTa 60koBoro TpeHus nomyuwics 18,3 %.

Wtoru nmpoBe€HHBIX OIBITOB MO3BOJISIIOT CAEIaTh BHIBOIbI:

1. KomMmo3utHbie 000JIOYKH HEIJIOXO BBIAEPKUBAIOT CKUMAIOLIUE HArpy3KH,
M3rUOAONMii MOMEHT U CONPOTHUBIISIIOTCS KpydeHHUIO. BrliepkuBaHue CTOJIb
HEOOJBITUMU H3JCIUSIMU CEPHE3HBIX HArpy30K JOCTATOYHO JJisi PEKOMEHJIAlUu
MPUMEHEHUSI B CTPOMUTENIHCTBE aBTOTPAHCHIOPTHBIX OOBEKTOB (JIydiie OEToHa IO
CONPOTUBJICHUIO B TIPOJIOJILHOM HAIPaBJICHUH, HHOTJIA U B TIOTIEPEUHOM).

2. BunTOOOpa3Hble = KOMMO3UTHBIE CBal TMPU  HAYYHO-TEXHUYECKUX
HOBOBBEJICHUAX 3aMETHO (P (PEKTUBHEE CErOIHS MPUMEHSIEMBIX O JOJITOBEYHOCTH U
BBILIE IO TPOYHOCTH.

[[IupokomMy BBEAECHUIO MEIIAET MHOXECTBO MPHUYUH, MPEOJIOJIEHUE KOTOPBIX
abcomoTHO peanbHO. CrenyeT MNOATOTOBUTh YETKUW IUIAH M CJENOBATH €MY.
HenpeMmeHHBIM yCIIOBHEM SIBIISETCS Y4acTHE U 3aMHTEPECOBAHHOCTH PYKOBOJICTBA
TPAHCIIOPTHOM OTPACIIH, MPOECKTUPOBIIUKOB, MpousBoautesneit KM, akageMuuecknx
paboTHUKOB. HekoTophie TPy AHOCTH BBEICHUS 3aKIIOUAIOTCS B CICTYIOIIECM

— HEJIOCTAaTOK OMbITa JIOJITOCPOYHOTO COAEPKAHUS TAKOBBIX COOPYKEHUU
(6omnee 15 ner);

— HCJIOCTATOK BO3IIABJIIIONIUX 1 HOPMATUBHO-TCXHUYCCKUX NOKYMCHTOB;
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— HEHMMEHUE METOJUK PACUETOB;

— TPYJTHOCTHU MPOXOKICHUS IKCIIEPTHU3BIL,

— HESICHOCTH B IIeHOOOpa3oBanuu uznenuit KM;

— YKJIIOHEHHE U3TOTOBUTEIIEN KIIACCHUECKUX MATEPHAIIOB PACX0I0BATh CPEACTBA
Ha yJIy4llIeHHE MPOU3BOJICTBA.

[Io mpenocraBieHHBIM B JIUTEPAType MOAaHHBIM ITOYTH IIOJOBHHA SHEPIUU
MOTPEOIAETCS HA OTOIUICHUE KWJIMIN. YUYUTHIBAs, YTO IO OICHKAM Pa3HOOOpPa3HBIX
HKCIIEPTOB MCTOYHHMKOB SHEpruu (HePTH, rasa M yris) BO BCEM MHUPE OCTaJOCh
MakKCUMyM Ha CTO JI€T, IOBBIIICHUE 3HEProdp(HEeKTUBHOCTH JIOMOB SIBIISAETCS
WHHOBATOPCKUM HaIpPaBJICHUEM B CTPOUTEILCTBE.

OrpaHuyeHre YHEPromnoTpedIeHUs TOMOB BO3MOXKHO 32 CUET MAaKCUMAIIbLHOTO
WCIIONB30BaHUs COJHEYHOM »SHepruu (TeNno3daHusi), 3a CYET MCIOJIb30BAHUS
repMeTu3alui M TEIUIO3alluThl 3/1aHWi, HOBBIX MAaTEpPUATIOB C BBICOKUMHU
TETJION3O0JISIIIMOHHBIMU CBOMCTBAMH, CJIOMCTHIX (KOMITO3UIIMOHHBIX) MAaTEPUATIOB C
OOJBIION MPOYHOCTBIO JJISi CO3/AAHMS JIETKUX BBICOKOA((EKTUBHBIX OrpakIar0IINX
KOHCTPYKIIMH, a TaKXe 3a CUET MPUMEHEHHUS aBTOMATUYECKOro (KOMIIBIOTEPHOTO)
VIPaBJICHUS MHXEHEPHBIM 000pyJ0BaHUEM 371aHus. PykoBoguTensiMu B pa3paboTke
cucteM SHeprodPp(GeKTUBHBIX JOMOB BO BceM mupe sBistoTcs Janus, ['epManus u
Ounnsaaus. B Poccun ctpoutenbcTBO sHEprodHPeKTUBHBIX 3aHUN pacroiaraercs
MOKa Ha CTaIUM DKCIEpUMEHTa, BOpoueM B Kanane, ¢ OMM3KUMHM K POCCHICKHM
KJIIMMaTUYECKUM YCIIOBUSIM, YK€ ceilyac CylIECTBYET SKCIEPUMEHT MPOCKTUPOBAHMS
U CTPOUTENHCTBA SHEProd(PPeKkTUBHBIX coopyxeHui. [Ipu mocrpoiike 1-3-X ITAXKHBIX
JIOMOB Ha CEBEPHOM CTOPOHE YCTpPauMBaETCS UCKIIOUUTEIBHO OJIHO OKHO JUIst
OCBEILECHUS KyXHHU.

MuHuMaabHOE KOJIMYECTBO OKOH MPOEKTHPYETCS TaKXe B BOCTOUYHOU U
3anagHo# cropoHax. KOxHas creHa abCoIOTHO MOJIHOCTBIO OCTEKJIEHA, TIPU BCEM TIPH
3ToM TOJIbKO 30 % OCTEKJIEHHON IIJIOCKOCTH IMpeIHA3HA4YeHO JJIs €CTECTBEHHOIO
OCBEIICHUS TIOMEIIEHUM. B ocTajmbHOM 4YacTH, 3a OCTEKJIICHHUEM, HAXOJMUTCS CTCHA,

OKpalleHHas B YEPHBIM LBET, U IPOMEXKYTOK MEXKAY TAHHOU CTEHOU M OCTEKJIEHUEM
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CILy’KHT CBOETO pOJa COJHEYHOW TEIUIMLEN Ha BCIO BBICOTY 3[IaHUS, U IIOCPEICTBOM
3TOr0 MPOUCXOAUT HarPEB CTEHBI IOMa COJTHEYHOM 3HEPTUEi. DTO MO3BOJISIET CHUZUTD
TEIJIONIOTEPH COOPYKEHUS B XOJIOAHOE BpeMs CyToK. B Poccun HakarimBaeTcs OIbIT
pa3MEILEHNs MEXIY OCTEKJICHHUEM U HAPYKHBIMU OIPaKIAIOIIUMU KOHCTPYKLIHSAMHU
JErKUX BOJIOKHUCTBIX IUIMT M3 KOMIIO3MLIMOHHBIX MAaTe€pUajJoB Ha OCHOBE
CTEKJIOBOJIOKOH C MOBBIIIEHHBIMU TEIUIOM30JIMPYIOLIUMHU KA4E€CTBAMM.

CSKOHOMUTBH 3HEPTHI0 BO3MOXHO Jlak€ MYTEM YCTPOMCTBA MPOCTOM KPOBIH
J0Ma — [IPEyCMOTPEB 00JIeE OO IBYCKATHBIN BApUAHT, IIPU KOTOPOM CHET OyeT
3a/1epKUBATHCS HA KPOBJIE U CIIYXKUTh JOIOJIHUTEIBHBIM TEILUIOU30ISTOPOM B 3UMHEE
Bpems. [Ipu Bcem nipu 3TOM U1l yCTPOMCTBA TaKOW KPBIIIA MOYKHO MPUMEHUTH TaKOU
IIPUPOJHBI KOMITO3UIIMOHHBIM MaTepual, KaKk IpPEBECHUHA. YUUThIBas MPUPOIHYIO
0COOEHHOCTh APEBECUHBI — TPUOOPETEHHYIO JEPEBOM HANIPSHKEHHOCTD B MPOLIECCE €TI0
pOCTa, MOXKHO CHPOCKTUPOBATH CKAaTbl KpPBIIM C HATypaJIbHOW KPUBHU3HOM
MO3BOJIAIOIIEN MPUIEPKUBATH CHET Ha HEH TaMm, /i€ 3T0 He00X0auMOo. CTpOUTEIbHBIN
OpyC B TakMX BapuMaHTax MPEIIOYTUTEIbHEE W3rOTaBIMBAaTh B BHUJAE KIEEHOU
JNEPEBSIHHOM KOHCTPYKIIMM C ©CTECTBEHHOW KPHUBH3HOW, YTO TIO3BOJIUT JIHOO
3aMeJUINTh, JIMOO YCKOPUTH CXOJl CHEra C TE€X YYAacTKOB KpBIIIH, C KOTOPBIX 3TO
noTpeOyeTcsl C TOUKU 3pEHUsl SHEpProcOepekeHus 0o O0e30MacHOro cxoAa CHera ¢
KPBILIH.

KoHcTpyKIimoHHbIE MHIIOMATEpHalibl ¢ TpeOyemMoil KPUBHU3HOM MOTYT OBIThH
O0TOOpaHbl JUIsl M3TOTOBJIEHUS CTPONMJIBHOIO Opyca IO KOHEYHBIM pe3yibTaTaM
CUJIOBOW COPTUPOBKH HA CIIELUAIBHBIX COPTUPOBAJIBHBIX MAallIMHAX.

[TogoOHBIM  00Opa3oM MOryT OBITb OTCOPTUPOBAHBI  3arOTOBKH ISt
W3FOTOBJICHHUSI KJIEEHBIX, AapPOYHBIX M CBOAYATBHIX JIEPEBSIHHBIX KOHCTPYKIIMA,
JIECTHUYHBIX NIEPUJI, KJIIEEHBIX KOHCTPYKLIHUM C €CTECTBEHHON KPUBU3HOM.

OOycnoBJIEHHBIA MHTEpPEC MPEACTABISET NPUMEHEHUE KOHCTPYKIUH U3
KOMITO3HIIMOHHOT'O MaTepraja ¢ €CTECTBEHHON KPHUBHU3HOM MPHU MPOEKTUPOBAHUHU U
M3rOTOBJIICHUH JOMOB C(epUuUecKoi, TM00 OKpyryiol GopMbl. DTHU 3[MaHUSA AOJKHBI

OBITH JOCTATOYHO JETKUMU, YHEPTrodPPEKTUBHBIMH, KAPKACHOTO THIA, U OHU MOTYT
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ObITh Ha CTAllMOHAPHOM (yHIaMEHTE HEMOJBMKHBIMHU, JMOO BpallalolIUMUC
BJIOTOHKY 3a COJIHIIEM.

Jns  Takux ~ CTpOCHMM  HEOOXOAUMBI  JIETKWE, TMPOYHbIC, JICIIEBbIC
KOMIIO3UIIMOHHBIE MAaTE€pUAJIbl, U HEKOTOPbIE KOHCTPYKLMHU B 3TUX 3JaHUAX MOTYT
ObITh M3TOTOBJICHBI M3 Hanloyiee W3BECTHOTO MPUPOJHOTO KOMIIO3UIIMOHHOTO
Marepuana, Kak JIpeBeCHHa.

Krneensie nepeBsHHbIE KOHCTPYKIMM B BHUAE apoK, CBOJOB, OalloOK ¢
€CTECTBEHHON KPUBU3HON MOTYT OBITh MCIIOJB30BaHbI MPU MOCTPOMKE MEPEKPHITUN
CTpOCHHM (IPUMEPOM HTOMY MOXKET CIYXHUTh MEpPEeKpbITUE 3ajla 3acedaHui
€BpoNapjJaMeHTa), IMpOJIETOB JAEPEBSHHBIX IEMIEXOAHBIX MOCTOB, IIEPEXOJIOB,
CIIOPTUBHBIX apeH. B Takux KOHCTPYKUMAX, HAXOIAIIUXCA B IIOMEIICHUAX, HE
MpeaycMaTpuBaeTca 3aluTa OT aTMoc(epHbIX ocagkoB. OQHAKO, HEOOXOAMMO
MPOBOJIUTh YHACTOBYIO OTJAEJKY JIUIEBBIX MOBEPXHOCTEU C JANBHEHIIECH OTAEIKOU,
TOHHPOBAHUEM, OKpackoil. B ciydae BO3HMKHOBEHMsI MOTPEOHOCTH 3aIMTHI TAKOU
KOHCTPYKIUU OT aTMOC(EPHBIX OCAJIKOB BO3MOKHO HCIOJIb30BATh KOMIIO3UIIMOHHBIE
MaTepuaibl (B BapUaHTE apMHPOBAaHHBIX TOHYAHIIMMU BOJOKHAMHU U3 YIiepoja,
CTaJld, CTEKJIa, MaHy(aKTypHBIX TI0JI0C), KOTOPbIE yTEM HAMOTKH B HECKOJIBKO CJIOEB
CO CMOJIaMH OJHOBPEMEHHO YBEJIMYMBAIOT TAaKOBYIO KOHCTPYKLHMIO M HaumOoJiee
YBEJIMYUBAIOT CPOK CIYXObl u3fenus. B TakoMm ciyyae 3HAYMTENbHO BBIpAcTaeT
MOTPEOHOCTh B JPEBECHHE, KaK B MPUPOAHOM KOMIIO3UIIMOHHOM MaTepuaie, U B
I10JI0CaX TKaHEH, apMUPOBAHHBIX BBICOKOIIPOYHBIMU HUTSAMH.

B nocnenyromux myoaukanyax aBTopbl INIAHUPYIOT MPEATIOKUTh TEXHOJIOTUIO
pacyeTa U 0TOOpa KOHCTPYKIIMOHHBIX MUJIOMATEPUaIOB C €CTECTBEHHOM KPUBU3HOMN U
C YYETOM MEPBUYHBIX HANPSHKEHUH, 00pa30BaBIIMXCS B CTBOJIAX JEPEBBIX B XOJ€ MX
pocra.

B Hacrosiiee Bpemst popMupoBaHue HHGPACTPYKTYPbI JOPOKHOU ceTu Poccun
noJipa3yMeBaeT MOTPEOHOCTh BO3BEACHUS, MEPECTPONKH M PEMOHTa TPOMAIHOTO
KOJIMYECTBA MOCTOBBIX COOpYXeHHH. TpaaulMOHHO aJii COXpaHEHUs TpPeOyeMbIX

9KCINTYaTallMOHHBIX XapPAKTCPHUCTUK MOCTOB IIPUMCHAIOTCA JaBHBIM-IABHO U3BCCTHLIC
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MaTepuallbl — MeTall, Xene300eToH, OeToH. B CcloXUBIIMXCS COTrJalleHHsIX
MOBBIIIEHUS YUCJIa 00BEKTOB, TPEOYIOIIUX YIYUYIICHUS] UX TEXHUYECKOTO COCTOSHUS
IIpU OJTHOBPEMEHHOM POCTE KOJIMYECTBA 0Opalliaroencss Harpy3Kku, Ha TIEpBBIN MI1aH
BBIXOJSIT TPYAHOCTH OOecCredYeHus KadecTBa pabOT, YMEHBIIEHUS CpPOKOB
CTPOUTEINIBCTBA, MOBBIIICHUS MPOJOKUTEIBHOCTH MEXPEMOHTHBIX TMEPUOIOB.
Bapuantom perieHus 3Tux npobiieM sBISeTCs pa3padoTKa M MCIOJIb30BAHUE HOBBIX
TexHoJoruil u u3gaenuit. [Ipu Bcem npu 3TOM, TaHHBIE MaTEepUAIIbl JOJKHBI 00Ja1aTh
COBOKYITHOCTBIO CBOMCTB, TAKUX KaK: YBEJIMYEHHAs NMPOYHOCTh, TPEIINHOCTONKOCTb,
MOPO30CTOMKOCTh, BJIArOHEIPOHUIIAEMOCTh M  OCTAJbHBIX XapaKTEPUCTHUK, Ha
MOJIyY€HHE KOTOPBIX TPeOyeTCsl 3aTpaTUTh BHYLIUTENbHBIE CpecTBA. OTHUM U3 TAKUX
3aKJIIOYCHUN SBIIAETCS HCIOJb30BaHHE B JaHHOM cdepe KOMITO3UIIMOHHBIX
MaTepUAJIOB.

BapuanTom ynydiieHus HeCylle CioCOOHOCTH MPOJIETHBIX CTPOSHU MOCTOB
U IIyTEIPOBOJOB C HCIIOJIB30BAHMEM KOMIIO3UTHBIX MaTEpPUAIIOB IPEICTABIIACTCS
WCIIOJIb30BAaHME CHCTEM BHEIIHETO aPMUPOBAHUS — XOJICTOB, JIAMEJICH.

B cucreme AO PXJ B 2013r. npuHAT HOPMATHUBHBI JOKYMEHT,
pPErJIaMEHTUPYIOIIMHI UCTIOIBb30BAHNE KOMITIO3UIIMOHHBIX MaTEPHUAJIOB.

Jns  aBromoOunpHBIX Jopor ¢ 2013 roma cyumiecTByeT JOPOKHBIN
Metoauueckuit qokyment OJIM 218.3.027-2013.

Ha ceroansimnaunii nepro; KOMIO3UTHBIE MATEPHUATIBI TAKKE HAIIUIU TPUMEHECHHUE
MpU TOCTPOMKE MEMeXOAHbIX MOCTOB. M momoOHbIe mpuMephl UMEIOTCS YK€ U B
Poccun!

Hanpumep, B HacToslIIee BpeMsi OHM HallUTM UCTIONIb30BaHuU B HoBocuOupcke u
Mockse.

[lepBblii MEMIEXOHBIH MOCT M3 KOMITO3UTHBIX MaTepHaiOB ObLT BO3BEIICH B
MUKpopaiione ropojia Mocksel B 2004 rogy. JlaHHBI MOCT OXapakTepu30Bai ceds ¢
MOJIOKUTENBHOW CTOPOHBI B cdepe IKcIuTyartanuu (3aTparbl B 10 pa3 MeHbIIE 1O
CPABHEHUIO CO CTAIbHBIMUA MOCTaMH).

B o01eM rutane B JaHHBIA MOMEHT YK€ HACUUTBHIBAETCS OKOJI0 40 TermexoqHbIX
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KOMITO3UTHBIX MOCTOB.

[lepBriii B Hallel cTpaHe aBTOMOOUIIBHBIA MOCT U3 MOJTMMEPHOTO KOMIIO3UTA
otkpbiicsi B cene CocHoBka HoBocuOupckoit obnactu. B Hacrosimiee Bpemsi 3TO
€MHCTBEHHBIN aBTOMOOMIIBHBIM MOCT U3 JAaHHOTO MaTepHalia.

KoMrmo3utHbeie MaTepraibl 00JaAat0T UENbIM PSAOM JOCTOUHCTB, TAKMX Kak:

- BBICOKasl IPOYHOCTb;

- JIETKOCTB;

- IOJITOBEYHOCTb;

- OTCYTCTBUE KOPPO3UHU.

Hapsiay ¢ nojioKUTeIbHBIMUA CBOMCTBAMHU CYIIECTBYIOT U HEIOCTATKHU:

- BBICOKas CTOMMOCTb — B HECKOJIBKO pa3 MPEBBIMIANOIIAS TPAaJIULAOHHBIC
MaTepUalbl/TEXHOJOTUH, TPHUMEHSEMbIE MpPU  CTPOUTEIBCTBE U  PEMOHTE
KEJE3HOOPOKHBIX MOCTOB M HEJOCTATOYHOE KOJMYECTBO ITOATOTOBICHHBIX
CHELUAINCTOB, CIEPKUBAIOT POCT MPUMEHEHUs KOMIO3ULMOHHBIX MAaTE€pUAJIOB B
KEJIE3HOJOPOKHBIX MOCTAX;

- TIOpE3bl, MPOKOJIBI KOHCTPYKTHBHBIX AJIEMEHTOB 3HAYMTEIBHO COKPALIAIOT
YpOBEHb 0€30MaCHOCTH IKCILITyaTUPYEMOT'O COOPYKEHHUS;

- TIpU MEXaHUYECKON 00paboTKe, BCiIeACTBUE OOJIBIIION TBEPJOCTH MaTepuaia,
Pa3IMYHBIX HAIOJHUTENEN MO COCTaBy M KAuyeCTBY Marepuana IpU MEXaHU4EeCKOU
00paboTKe BO3MOXHO BBIKpAIIIMBAHUE CBSI3YIOIIETO;

- NpU MEXaHWUYeCKoW o0o0paboTke/pe3ke KOMIIO3UIIMOHHBIX MaTepUajoB
pa3pe3aroTcs ApMHUPYIOIIME BOJOKHA, BCIEACTBUE YEro BO3MOXHO CHH)KECHHE
MIPOYHOCTHBIX XAPAKTEPUCTHUK.

Bce 3T0 B COOTHOIIEHUH OT MPOIecca MOHTAXXHBIX pabOT U MAaTEPUAIIOB JOJIKHO
YUHUTBIBATH NMPU MPOCKTUPOBAHUM, MOHTAXKE U JTAJbHEHIIIEH SKCIUTyaTallud 0ObEKTOB.

IIpumepsl MCHONIB30BaHUs ITOJMMEPHON KOMIIO3UTHOM apMaTypbl C LEIbIO
YCHJICHUS KeJIe300€TOHHBIX MOCTOB HACTOJIBKO PaclpOCTPaHEHbI, YTO B HACTOSIIECH
CTaThe HE MPUBOJSATCA.

Bnpoqu OTMCTUM, YTO BCAYTCSA COOTBCTCTBYIOINHUC OKCIICPUMCHTAJIBHBIC
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OMBITHI KaK Ha YCUJICHHBIX COOPYXKEHUSX, TAK U 00BEKTaX HOBOTO CTPOUTENIHCTBA.

K npyroMmy BapuaHTy NpUMEHEHHS KOMITO3UTHBIX MATEPUAJIOB JJIs YBEITUYCHUS
HECyIlleld CIMOCOOHOCTH MOCTOBBIX COOpPYXEHUM mpuuucigercs ¢uopodeToH. ITo
MaTepuall € T.H. «YyIOpaBIsieMbIMH CBONCTBaMU», TMO3BOJISIONINI  YNPaBIAThH
TEXHUYECKUM COCTOSTHUEM COOPYKEHUS Ha 000 CTauu €ro >KM3HEHHOTO IUKJIA.

BonokHUCTRIMU ~ HamoJHUTENAMH  (UOPOOETOHOB MOTYT HCIOJIB30BATHCS
BOJIOKHA OPTraHUYE€CKOTO U MHUHEPAIBHOTO MPOUCXOXKICHUS, MOJTUMEPHBIC BOJIOKHA,
CTaJlb U CTeKJI0. B HacTosmiei ctaThe 0OCHOBATEIBLHO pacCMOTPEH cTaneduOpoOeToH.
CranedubpoOeToH, 3T0 OETOH — MaTpHUIla, B CBOWCTBE BOJIOKHUCTHIX HAMOIHUTENICH
KOTOPOTO UCIOJIB3YIOTCSl CTallbHbIE BOJIOKHA — (pubpa. BBenenue GhubOphl mo3BoIsSET
MIOJIYYWTh HOBBIM KOMIIO3UTHBIN MaTepuai, UMEIOIINI 3aMETHBIE Pa3Iuyusl 10 CBOUM
(hU3UKO-MEXaHUYECKUM XapaKTEPUCTUKAM OT OETOHA.

[lepBbie wuccnenoBanus cranedudpodberona B Poccuu ObLIM  UCHOTHEHBI
poccuiickum uHxkeHepoMm B.I1. HekpacoBbiM B Havasie XX B. B kauectBe ¢pubpoBoit
apMaTypbl OH KCIOJIb30BaJl OTPE3KU MPOBOJIOKK MalbIX AuaMeTpoB. MToru cBoux
rccienoBannii HekpacoB oTpeKoOMEHI0Ball B ONMpeEIeICHHBIX padoTax. JlanmbHeiee
pasButue ctaiehudpoderona B CCCP u Poccuu moBepriio ero k CoBepIieHCTBOBAHUIO
OT OCHOBHBIX NOHSTHI CBOWCTB K JEWCTBHUTENIbHBIM pa3zpaboTkaM. Bmpouem B
POCCUHCKON JOKYMEHTAIMU 10 CHUX MOp OTCYTCTBYIOT HOPMBI U MpaBujia Kak IO
MIPOEKTUPOBAHUIO U CTPOUTEIBCTBY, TaK U MO BHIOOPY MATEPHUAIOB JJIsI KOHCTPYKIIUMA
u3 cranedpubpoOeTOHa, OJHAKO CYIIECTBYET pPsiJi PEKOMEHIATeIbHBIX JOKYMEHTOB
WCIIOJIb30BaHUs MPEICTABICHHOTO MaTepuana. BO3MOXHO, 3TO CTall0 OOHON U3
MPUYUH OTCYTCTBHUS IIUPOKOTO MCIOJIb30BaHMS KOHCTPYKIIMM U3 cTanepudpodeToHa.

Taxke BaxHbBIM (AKTOPOM, BO3ACHCTBYIOIIMM Ha HEHUCIOJIb30BaHUE
¢hudpobeToHa B OTEYECTBEHHOM CTPOUTEIILCTBE, PEACTABIISICTCS €ro CPaBHUTEIBLHO
0o0Jiee BHICOKAsi CTOMMOCTB 10 CPABHEHUIO ¢ OOBIYHBIM OCTOHOM WJIU KEJIE300€TOHOM.

Ecnmi roBoputh 0O TOJNIOKHUTENBHBIX KadecTBax craneuOpoOeToHa Kak
CTPOUTENILHOTO MaTepuaia, TO MOXKHO CKa3aTh, YTO OH PACMOJIaraeT «OTI0KEHHBIM

SKOHOMHYECKUM 3P heKrTom.
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ApMupoBaHHe 1oJ0OHBIMU BOJIOKHAMHM KaK B cTaneuOpoOeToHe CrIoCOOCTBYET
YMEHBIICHUIO0 MAaTEPHAIIOEMKOCTH KOHCTPYKIIHMA, 3aTpaT U TPYAOEMKOCTH BO3BEICHHUS
JAHHOTO MaTepuaja CPAaBHUTENIbHO C KJIACCUYECKHMMH apMaTypHBIMU PEIICHUSMH.
CranbHbIMU BOJOKHAMHU apMUPYIOT CTanepuOpoOETOH Kak Ha 3aBojie, TaK W Ha
CTPOMTENBHON TUIOLIAKE.

B moctoctpoenun cranepuodbpoxenezoderon (COXDB) nHamen oTpakeHue B
PEKOHCTPYKITUU TIPOJETHBIX CTPOCHUA MOCTOB M B HOBOM CTPOHUTEIBCTBE. YUTO
KacaeTcst pEKOHCTPYKIIMH, TO METOJ] PEKOHCTPYKIIMU CPEJICTBOM YCTPOCTBA COOPHOM
C®XXb nakmamHON MIKTHI pa3peniacT MPUYMHOXKUTh HECYIYI0 CIIOCOOHOCTh MOCTA.
[ToMmuMO »3TOro, OH TOBBIMIAET KECTKOCTh &85 MPOJIETHOTO CTPOEHHUS, €ro
COMPOTHUBIISIEMOCTh JUHAMUYECKUM Harpy3kam. I[Ipumenenue monomutHoit CDOXb
IUTUTHI TIO3BOJINT YKOPOTHTHh TPAHCIIOPTHBIC PACXOMbl M HCKIIOYNTH MOHTA)KHBIC
padoTHI.

K coxanenuto, B HOBOM CTPOUTEIBCTBE MOCTOB (PHOPOOETOH MPECTaBUI CeOs
HCKITFOUYHTENTLHO 3a pyOexoM. BrpoueM mpuMepsl U MEPCTICKTUBBI €r0 MPUMEHEHUS
HaxoJAT Bce OoJiee MMUPOKOE OTPaKEHHE.

B xadecTBe BBIBOJIOB K CTaThe OTMETUM CJIEAYIOIIEE.

[IpuMeHeHne KOMIIO3UTHBIX MaTEPHAJIOB B JKEJIE300CTOHHBIX KOHCTPYKITHSIX
MOCTOB C II€JIbI0 YCWJIEHHWS KOHCTPYKIIMHA HalUIO HIMPOKOE HCIIOIb30BAaHUE B
aBTOJOPOKHBIX MocTax. [Ipm BceM mpu 3TOM WX HCIONB30BaHWE Ha OOBEKTax
TPAHCIIOPTHON  MHQPPACTPYKTYPHl  JKEJIE3HOJOPOKHOTO  TPAHCIIOPTAa  OCTAETCS
OTKPBITHIM.

[To 9acTl METAITUYECKUX MOCTOB, TO TIEPBBIC MCCIICIOBAHUS HCIIOIb30BAHMUS
MOJIMMEPHBIX KOMITO3UITMOHHBIX MATEPUATIOB C IEIbI0 YCUIICHUS YJIEMEHTOB TOJIBKO
HaynHaroTcs. I[lo Bced BHAMMOCTH, B CKOpPOM BPEMEHHM B OSTOM HANpaBIICHUU
OKUJAETCS 00YCIOBICHHBIN «IIPOPBIBY.

CranedubOpoOeToH Kak BHJ KOMIIO3UTHOTO MaTepuaja IO CPAaBHCHHUIO C
TPaIUIIUOHHBIM OETOHOM U  JKelle300eTOHOM  o0jagaeT CcyMMou  (U3UKO-

MCXaHNYCCKNMH CBOﬁCTBaMH, KOTOPLBIC ITO3BOJIAKOT HM3MCHATH HX B HGO6XOI[I/IMBIX
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npenenax  JJig  JOCTHKEHUS — MpakThuyeckux  nened.  CHexkTp — KauecTB
ctaneudpobeToHa MO3BOJIAET IPUMEHSTH €0 B Pa3IMYHBIX 00JaCTIX CTPOUTEIHCTBA.
[Ilupokoe nMpUMEeHEHHE OH HaIlell B PEKOHCTPYKIIMH aBTOJIOPOAKHBIX MOCTOB. OJIHAKO
TaKke, M0 BCEW BUIUMOCTH, B CKOPOM BpEeMEHH OYyIyT CMOHTHPOBAHBI MOCTHI,

a0COJIIOTHO BBITMIOJTHEHHBIE U3 cTanedudopoOeToHa.

Jlurepartypa
1. [lengpuk B.A., Ksurko A.B. Hcnonap3oBaHHe KOMITO3UIIMOHHBIX
MaTepHajoB B OMIOPaX MOCTOBBIX COOPY>KeHUM // BECTHUK Ipa’KJaHCKUX UHXKEHEPOB,
CIIOT'ACY. 2015. Ne 6.
2. benens E. 1. Metammueckue koHCTpykiuu. M.: Ctpoiiusgat, 2011.
3. ®enepanbHblil 3ak0H N 384 «TexHHuecKuil periaMeHT 0 0€30MacHOCTH

3MaHui u coopyxeHuin». Mocksa, Kpemiib, 30 nexadps 2009 roxa.
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I'EOTPAOUYECKHUE HAYKHA

VIK: 631.6.628.1(575.1)
SATPAZHEHHOCTD BOJAblI AMYJIAPBU 110 JJIMHE PEKHA

YEMBAPHCOB 3.H.
0-p 2eoep. HayK, npogheccop,
Hayuno-uccnedosamenvbckuti uncmumym uppueayu U 600HuIX npooiem

XO0KAMYPATOBA P.T.
0-p 2eoep. nayk (DSc), ooyenm,
Kapaxannakckuii cocyoapcmeennwiii ynueepcumem um. bepoaxa

BA/UTHEB A.U.
ooxmopaum (PhD),
Hayuno-uccredosamenbckuti uHCmumym uppueayuu U 00HbIX npoodiem

/KYMAEBA T.A.

Loxmopaum (PhD),

Byxapckuii hunuan Tawkenmcrkozo uncmumyma uppueayuu
U MeXaHU3aYUU CenbCKo20 X03AlUCmaa

B cratbe paccMOTpeHbl pe3ysibTaThl aHAIM3a CTENEHU 3arpsi3HEHHOCTH BOJbl AMyAapbu
10 JUIMHE PEKW, MPUBEIEHbl JaHHbIE O CpEIHEW KOHUEHTpalMu  JBaJlATH XapaKTEepPHBIX
3arpsi3Hstomux BemecTB 3a 2019-2020 rr., uisi KakI0TO THAPOJIOTHYECKOTO IMOCTa OMPENEIeHO
CpelHee TOJI0BOE IMPEBBINIEHUE MpeAenbHo - gomyctumoir koHmeHtpanuii (1K) naubonee
3arpsI3HAIOIIMX KOMIIOHEHTOB: MEIM, Maruusl, cyiab(}aroB, HEPTENPOYKTOB, MUHEPATU3ALINH.

KuroueBble cjioBa: 3arpsizHeHUE BOJIbI 110 AJIMHE pekH, npesbiienue [1JIK, neoOxoaumoctsb
OUYHCTKHU CTOYHBIX BOJ.

BBenenue. ['panunibr OacceitHa p. AMynapbu 4€TKO OMPENENseTCs TOJBKO B
rpejiesiax TOPHOU 00JIacTH, B paBHUHHOMN 00JIaCTH BOAOpa3/IeabHas JTMHUS BEIpKCHA
HE SICHO, I0ATOMY 00111ast TUIoIaas OacceiiHa He MOXKET ObITh omnpeiesieHa TouHo. [
CTBOPA PACIIOJIOKEHHOTO HIDKE YCThsI €ro nociieHero npurtoka p. [llepabdan, mmomians
Oacceiina cocrasiseT 226800 kM2,

C 1 km? roproii oOnactu 6accelina AMynapeu crekaer 11 n/c. O6mumii cTok ¢
ropHoii o6nacTu 6acceiina HauncnseTcs B cpenneM B 2500 m3/c, i 79 kv rog.

B pasnuunbie roapl THAPOJOTMYECKHME HAOMIOACHUS Ha peke AMyaapbu
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IPOBOJMIIMCH Ha CIEAYIOIUX MOCTax (B CKOOKaX yKa3aHO PAacCTOSIHUE OT YCThsl PEKU
BKM): 1) npuctanb Tepmes (1302 km), 2) r. Atambipat (Kepku) (1070 km), 3) r.bupara
(lapranara) (636), 4) Tecuuna TysmytoH (475 kM), 5) c. Tamicaka (467 km), 6) T.
bepynu (399 kM), 7) r.Kumuak (308 km), 8) ypouuniie HuerGaiitac (263 km), 9)
k.Ke3kerken (257 km), 10) k.Caman6aii (r. Hykyc) (240 xkm), 11) k. Ke3pimmkap (127
kM), 12) k. Ilapusitay (54 km) [1-5].

Oocy:xxkaenue pesdyabraroB. B 2019-2020 rr. 3arps3HEHHOCTb p.AMyJIapbu
onpeensiach Ha cienyromux crpopax: r.Tepmes, tecunna TysimytoH, r. Kumuak, T.
Hyxyc (Caman6ait), u k. Keizpuipkap (tadsm. 1).

Taoaunal.

XapakTepucTuKa 3arpsasHenus p.AmMyaapbu no nocram 3a 2019-2020 rr. (1aHnble

Yiruapomera)
[Tokaszarenu AMypnapbs — AMynapps — ATramypat — AMynapps —
3arpsA3HEHUS r.Tepmes TECHUHA r.Kumuak r.Hykyc AMynapes —
CpeIHsIsl KOHII. Tysmyton CpeIHsIsl KOHII. | CPEIHSs KOHII. K.Kb13puimxap
CPEIHSS KOHII. CPEIIHSISI KOHII.
2019r. | 2020r. | 2019r. | 2020r. | 2019r. | 2020r. | 2019r. | 2020r. | 2019r. | 2020r.
B3BeneHHbI 586 81,5 761 - 1000 661 146 142 54,1 7,3
€ B-Ba MI/1
Kucnopon, 9,81 10,60 9,51 - 9,37 | 10,82 9,68 13,20 9,44 10,16
Oz Mr/n
Munepamuza | 740 778 912 - 875 1,032 992 1162 982 1356
LHSL, MT/JT
XI1IKs, O2 9,14 9,54 10,38 - 10,37 | 13,50 | 11,92 | 13,15 10,85 | 17,58
MT/J1
BIIKs, O 1,26 0,86 1,48 - 1,17 1,57 1,47 2,11 1,56 1,92
MT/J1
A3zor 0,01 0,12 0,02 - 0,01 0,06 0,02 0,07 0,03 0,06
aMMOHHUHEI
W, MT/1
A30T 0,001 | 0,006 | 0,007 - 0,002 | 0,002 | 0,002 | 0,014 | 0,001 | 0,006
HUTPUTHBIM,
MT/TT
A3sor 0,77 0,12 0,56 - 0,63 0,61 0,39 0,51 0,36 0,57
HUTPATHBIN,
MI/JT
Keneso, 0,01 0,01 0,02 - 0,01 0,02 0,01 0,02 0,01 0,00
MI/JT
Mens, MKI/IT 3,1 3,4 3,4 - 3,4 3,0 2,8 2,8 3,5 3,7
ImHK, MKT/71 7,5 11,3 8,4 - 6,8 14,8 7,7 12,2 5,0 11,0
XpomVI, 0,4 0,3 0,5 - 0,3 0,1 0,60 0,00 0,7 0,00
MKT/J1
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MBIIIBSK, 0,0 - 0,0 - 0,0 - 0,0 - 0,0 -
MKT/TI
®deHoIbI, 0,0 0,003 0,0 - 0,002 | 0,00 0,00 | 0,001 | 0,001 0,00
MI/IT
Hedrenpony | 0,05 0,02 0,02 - 0,01 0,05 0,02 0,04 0,02 0,02
KTbI, MI/JI
CITAB, mr/n 0,0 - 0,0 - 0,0 - 0,0 - 0,0 -
dTop, MI/n 0,32 0,13 0,44 - 0,41 0,35 0,41 0,38 0,41 0,43
JT, Mxr/n 0,0 - 0,0 - 0,0 - 0,0 - 0,0 -
Anbpa — 0,0 - 0,0 - 0,0 - 0,0 - 0,0 -
X1,
MKT/JT
amma — 0,0 - 0,0 - 0,0 - 0,0 - 0,0 -
X1,
MKT/TT

CopeprkaHre B3BELIEHHBIX BEIIECTB I10 JJIMHE PEKU B O0IIEM YMEHBIIAETCS: OT
586-81,5 mr/n y ctBopa Tepme3 (B 2019-2020rr.) mo 54,1-7,3 mr/a y cTtBOpa
Kobummkap (2019-2020rr.)

CopeprkaHre KHCIIOpoJa MO JUIMHE PEKH MEHSIETCS] HE3HAUUTENBHO: B IIpeieiax
9,37-13,20 mr 0,/71.

Benuunna MuHepanau3aluu BOJbI MO JUIMHE PeKU Bo3pactaet: oT 740-778 mr/n
(r. Tepmes) no 982-1356 mr/n (k. Ke3bumxap).

Bemnuuna XI1Ks mo anunae pexku meHsiercs B npenenax 9,14-17,58 mr 0y/71, a
BenuuuHa BIIKs B mpeaenax 0,86-1,17 go 1,56-1,92 mr 02/51.

CopepkaHne a3oTa aMMOHUIHOTO B BEpXOBbAX peku Obuio paBHo 0,01-0,12
mr/n, (r.Tepmes), a 'y crBopa k. Keizpurmkap — 0,03 — 0,06 mr/m.

CopeprkaHre a30Ta HUTPUTHOIO MO JJIMHE PEKU MEHSETCS HE3HAUYUTENbHO B
npenenax 0,001 — 0,014 mr/n, a conepkanue azora HUTpaTrHOro — ot 0,12 — 0,36 10
0,63-0,77 mr/m.

Conepxxanue >xene3a mo JjmHe mnoutd He MeHsercs: 0,01-0,02 wmr/m,
coJiep)KaHHMe MEJU 3HAUUTeIbHOE — 2,8-3,4 MI/J1, cofepKaHue IMHKA TakKe O0JIbIIToe
-5,0 — 14,8 mr/n.

MpI11bsIK, CHHTETUYECKHE aKTUBHBIE MoBepXHOCTHBIE BelecTBa (CITAB), AT,
Anppa I'XHI" u 'amma —['XIII" B Boje MpakTUYECKH OTCYTCTBYIOT.

Conepxanue  (QenosoB wmensercs B npexaenax  0,001-0,003  wmr/m,
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HedrenpoaykToB — B npenenax 0,01-0,05 mr/n, propa — B npenenax 0,13 — 0,44 mr/m.

CornacHo naHHbIM «['OCyJapCTBEHHOTO BOJHOTO Kajactpa» (Y3ruapoMer) B
2020 r. B p. Amynapes — 1. Tepme3 -npesbimienune [IJIK HaOmoganoch y Tpéx
UHTPEIUEHTOB: cyibhaToB — B 3,7 pa3, meau — B 3,4 pa3za u peHosio — 2,5 pas.

Hwuxe no teuenuto y k. Kunuak npesbimenue 11K HaOmo1an0ch y 4eThIpEX
UHTpeaueHTOB: Meau - B 3,0 pasa, cynasdaTtoB — B 4,3 pasa, HepTenpoaykToB — B 1,0
pasa, MuHepanusanuu - B 1,0 pa3a, uuaka — B 1,5 paza.

B ctBope k. CamanOGaii mnpesbiiienue I[IJIK nHabOmomanoch y 4YeThIpEX
WHTPEIMEHTOB: Maruus — B 1,2 pasza, menu — B 1,8 pasa, cynbsharoB — B 4,7 paza u
MHHepa3auuy — B 1,2 pa3sa.

B ctBope Keibummkap npessitienue [1JIK HaOm01a10Ch y IATH MHTPEUEHTOB:
Menu — B 3,7 pasa, maruus — B 1,6 paza, munepanuzaiuu — B 1,4 pasa, cyabdaToB — B
6,0 pa3, uuaka — B 1,1 pas.

[IoBbIlIEHHE KOJWYECTBA 3arps3HAIOIIMX HMHIPEIUEHTOB [0 [JIMHE PEKH
0OBSICHSIETCSI TEM, YTO Ha ATUX yYaCTKax B PEKy MOMaAaloT pa3InyHbIe CTOUHbBIC BOIbI
MPOMBIIIUICHHBIX O0OBEKTOB W  KOJUIGKTOPHBIM CTOK C  OpOIIAEMBIX TMOJICH
[1-5].

BoiBoabI:

- B HACTOsIIEEe BpeMs B CBSI3M C OOOCTPEHHEM UCIOJIb30BAaHUSI CTOKA
TpaHCTPaHUYHOU pP. AMymapbu BO3pocia HEOOXOJUMOCTb OILEHKH W3MEHECHUS
KaueCcTBa PEYHOr0 CTOKA MO JJIMHE peKu. B TaHHOI cTaThe Takasl OLIEHKA MPOBEICHA
[0 COJAEPKAHMK XUMUYECKUX HMHIPEIUEHTOB, MPEBBIIAIINX MPEIEIbHO -
nonyctumyto koHrentpanuto (I1J1K);

- YCTaHOBJICHO, YTO B JaHHOM OacceiiHe KayeCcTBO PEYHOW BOJBI MPHU €&
JBIDKCHUU C BEPXOBBEB K HU30BBSM MOCTOSHHO YXY/IIIIACTCS.

[IpuunHOM 3TOTO SABJISIETCS MOMAaHUE B PEKY Pa3IMYHBIX CTOUYHBIX BOJI M COPOC
KOJUICKTOPOB C OpOIIAeMO TEPPUTOPUHU OacceilHa M TOITOMY B TIEPCIEKTHUBE

HCO6XO)II/IMO YCUIIUTDH MEPOIIPUATHUSA 110 UX OYHUCTKE.
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