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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.I. Makhmutova, Yu.S. Tyunnikova, G.L
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://goo.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 Art»; integrated classes «Spring rainy,
«Colorful carsy» 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 Arty.

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 I 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.

11
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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, 1. E. Physical culture minutes in kindergarten. Practical guide / I. 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
MNEJATOI'A UHOCTPAHHOT O SI3bIKA B HOBOM
OBPA3OBATEJLHOU MMAPAJIUTME

CHBHUPKO H.C.

ooyenm Kagpeopvl npogheccuoHanIbHO-0pUEHMUPOBAHHO20 AHRTIULICKO20 A3bIKA,
KaHo. punoi. Hayk, OoyeHm,

Ilsmueopckuii 2ocyoapcmeerHblll YHU8epcumenn,

Poccus, 2. [Iamuzopck

OOpazoBaTenbHas NapagurMa, IMpU3BaHHas OOECHeUnuTh O0pa30BaTEIbHBIC
notpedHocTr XXI Beka, onmpeaessieT 3HauYuTebHbIE U3MEHEHUS POJIM U XapakTepa
NEeSATENbHOCTH TeIarora MHOCTPAHHOTO sA3bika. B 00pazoBarensHOM Mpoiiecce, B TOM
YHCJIe U IO MHOCTPAHHBIM SI3bIKaM, CIBUTAETCs] BHUMAHUE C MOHATUS «00yueHUe» Ha
MOHATHE «YYEHHE — M3YYEHUE» HWHOCTPAHHOIO S3bIKa, U, CJIEAOBATEIBHO,
TpaHcpopmupyercst pyHkuus camoro mnegarora. OH CTaHOBHUTCS OpraHHM3aTOPOM
yuenus. [lapTHepoM, cTapiiuM ToBapuileM, padOTalOIIKUM CO CTYAEHTOM B MpoIlecce
OCBOCHHMS 3HaHMM M YMEHH, B IpoLecce peuieHus y4eOHbIX M 00pa30BaTEIbHBIX
3a/1a4, B COBMECTHOM «TBOPYECTBEY.

[IpodeccnonanbHO-METOIUYECKHE KAYEeCTBA, KOTOpPbIE JOJIKHBI OBITH Y
npenojaBaTesis HMHOCTPAHHOTO $3bIKa JJIs Pa3BUTHUSA MPOAYKTUBHOM yueOHOMU
JesITeIbHOCTH, aBTOHOMUU M KPEATUBHOCTH CTYAEHTA, HEOOXOJUMO HM3MEHUTh. B
AHTJIMMCKOM SI3BIKE €CTh OYEHb METKAsl MOTOBOPKA, KOTOPAsl 3ByYUT NMPUMEPHO TaK:
«/[lenaii 1 moctymaii Tak, Kak Thl MponoBeayeuby. [lenaror qomkeH cam o0ianaTh
TEMH KayeCTBAaMU U YMEHHUSMH, KOTOPbIE OH MPOMOBEAYET U KOTOPHIM OH OOydYaer.

CHGHOB&TCHBHO, MpernoaaBaTciit0 Hy>KHO CaMOMY OBITh ABTOHOMHBIM, KPCAaTHBHBIMU
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CHOCOOHBIM K MPO(PECCHOHAIBHONW aJallTUBHOCTA U IOCTOSIHHOMY TBOPYECKOMY
MTOUCKY.

CoBpeMeHHbIE TTPOYKTUBHBIE TEXHOJOTUU B 00JaCTH OOy4eHHMs / OBJIaJICHUS
MHOCTPAHHBIM  SI3BIKOM ~ OPUEHTUPOBAaHbl  HA  «CTYAECHTA-UCCIEI0BATEISD,
«peIEKCUBHOTO TMOJIH30BATENS U U3YUYAIOLIEr0 HHOCTPAHHBIHN SI3BIK», «KPEATUBHYIO
Pa3BUBAIOIIYIOCS  SI3BIKOBYIO  JUYHOCTB». Takum oOpa3zom, B MOA00HOM
00pa30BaTEeNbHOM KOHTEKCTE JIOTMYHA mnapagurmMa «CTyAaeHT-uccieoBaTelb —
pPENoAaBaTeb-UCCIeI0BaTeNb». [[pM 3TOM OCHOBHBIM Kauye€CTBOM aBTOHOMHOTO,
riOKOro M KpeaTHUBHOTO IIPErojaaBaTessi-uccieloBaTess HEOOXOIMMO Ha3BaThb
po¢heCCUOHANIBHYIO pedIIEKCHIO.

[Tpodeccuonanvhas pedaekcusi, pediaeKkCuBHas CaMOOIIEHKAa KaK OCHOBA
MPO(QECCUOHAIBHOTO Pa3BUTHS U CAMOCOBEPIICHCTBOBAHUS PACCMATPUBAETCSA Kak
OlHA W3  NOPUOPUTETHBIX  3aJad  MNPOPECCHOHAIBHOM  MOATOTOBKU U
po(heCcCHOHATIBEHOTO COBEPILIEHCTBOBAHUS IPEIO1aBaATENsI HHOCTPAHHOTO SI3bIKA.

CoBpeMeHHbIE TEHIEHIUM B S3BIKOBOM OOpa3oBaHUM — paszHooOpazue u
aJIalITUBHOCTh YCJIOBUN OOyY€HHUsT MHOCTPAaHHOMY SI3bIKY, MHOKECTBO METO/JOB U
cpeactB oOydeHus — TpeOylOT OT TMpenojaBaTeNsi HHOCTPAHHOTO  SI3bIKa
Mpo(eCcCHOHATBHON MOOMIIBHOCTH, CIIOCOOHOCTM M TOTOBHOCTH K HENPEPHIBHOMY
npo(hecCHOHAILHOMY Ppa3BUTHIO U COBEPILIEHCTBOBAaHUIO. BakHbIM yclioBUEM U
CPEICTBOM TaKOI'0 CaMOPA3BUTHS U CAMOCOBEPILIEHCTBOBAHMS SBIISIETCS] MOCTOSTHHAS
peduiekcus cBoel MpodeccroHabHOM NEATENbHOCTH M OIBbITa CBOMX KOJUIET. DTO
MO3BOJIAET MPEMNO/IaBaTEe0 HHOCTPAHHOTO S3bIKa HAKATUIMBATH 3()()EKTUBHBIH ONBIT U
peann30BaTh CBOM TBOPUYECKHM MOTEHIKA B TPO(PECCHOHATILHOMN 1ESITEIbHOCTH.

[Tporpammsel ipoecCHOHATEHOTO 00pa30BaHuUs M MOBBIIICHNS KBATH(PUKAIINH
MpernojiaBaresis  MHOCTPAHHOTO  sI3bIKa  ONpEAeNsioT  MpodeCCHOHATBHYIO
KOMIIETEHTHOCTh KaK COBOKYIHOCTb Pa3JIMYHBIX CIOCOOHOCTEW (KOMIETEHIUH), B
YHCJIE KOTOPBIX CaMOW Ba)KHOMW SBIJISIETCSI KOMIIETEHIUS «PEICKCUBHBINA MPAKTHUKY,
«TBOPYECKUW  TPAKTHK»,  «IIPEMOJaBaTEIb-UCCIEIOBATENb»,  CIHOCOOHBIM K

WHHOBAIMOHHOW TmpodeccronanbHon nesrensHocTH (MatymeBckas [.B., 2000).
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[Mapagurma «pedreKCUBHBIN MPAKTUKY», «PEPIEKCUBHBIN HCCIIEIOBATEbY 03HAYAET,
YTO C MOMOIIBIO ONUPAIOLIErOCSs Ha TEOPHI0 aHajiu3a CBOEW MPAKTHYECKOU
JEeSTEIBHOCTU MPEnoaBaTesb OPMUPYET 3HAHUS, OCHOBY KOTOPBIX COCTABIISIET €0
COOCTBEHHBIN OMBIT, 3HAHUSI, KOTOPbIE HAXOJIATCSI B HEPEPHIBHOM SBOJTIOLIUU.

[Tpodeccuonanphas pediekcust mpemnojaBaTesis HHOCTPAHHOTO f3bIKa — 3TO
CIIOCOOHOCTh OCO3HAHHO AHAJIM3UPOBATH, OLEHUWBATH M OTPAXaTh «CBOM 3HAHUS B
JIEHCTBUNY, PETYISIPHO 3aaaBas cede Bompockl: «UTo?», «B kakux mensax?», «Kak?»,
«ITouemy?» u T1.. Takum oOpazoM, mpernogaBaTeIb pa3BUBAET U YIIIYOJISIET CBOU
3HaHUS W TPOQPECCHOHAIBHBIE YMEHUS, MPEJIOMIIsiE HMX 4Yepe3 IMPU3MY CBOETro
npakTu4yeckoro omnbita. CrnocoOHOCTh K pedIEeKCMBHOM CaMOOIIGHKE B CBOEi
Mpo(EeCCUOHATILHON JICSTENBHOCTH COCTABIISIET, MO ompeneneHuto M. VYoieca,
OCHOBY TaK Ha3bIBaeMOTO «transactional teaching» - mpenomaBaHusi, COTJIaCyIOIIETO
MHTEPECHl BCEX CTOPOH, BKJIIOYEHHBIX B oOpazoBarenbHbI mpouecc (M. Wallace,
1987).

Ceronnst 00pa3 HOBOT'O IPENO/IaBaTelisi HHOCTPAHHOTO SI3bIKa ACCOLIUUPYETCS C
JICJIOBBIM YEJIOBEKOM. Takue KadecTBa «JEJOBOTO YEJIOBEKa», KaK CIOCOOHOCTH
paboTaTh B KOMaHJie, COTPYJHUYATh C IPYTUMHU, YMEHUE MPUHUMATh OTBETCTBEHHBIC
pEIICHUS W CIPaBIATHCA C CHUTyallMeld pucka, OpaTh Ha ceOs WHUIMATUBY W
OTBETCTBEHHOCTh, TPEOYIOTCS OT COBPEMEHHOTO TIperojaBareisi B YCIOBUSX
JTMHAMHUYHO Pa3BUBAIOIIETOCS COLUAIBHOTO U 00pa30BaTEIbHOIO KOHTEKCTA. A OJTHUM
M3 HauOoliee BaXXHBIX KayeCTB TIPEMoOjaBaTelsi SBJISETCS €ro CcoOCTBEHHas
CIIOCOOHOCTh M TOTOBHOCTb K MPOAYKTHUBHOM 00pa30BaTEbHOW MAESITEIBHOCTH U
CaMOpPAa3BUTHIO.

«YuuTenp JKUBET, MOKAa OH yuurcs, - nmcan K.JI. YmwumHckuii, - xkorga oH

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

Cnucok aureparypsl
1. Marymesckas ['.B. CoBpeMeHHbIE TCHACHIIUHA PA3BUTHS ITEAArOTHUYE€CKUX

KOMITETCHIIMM CTYJIEHTOB — Oyaymux yuurtened B By3ax Dpanuum: ABTOpedepar
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2. VYumnackuin K. JI. M30paHHble Nenarornyeckue COYMHEHusd. — M.:
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INPOPECCUOHAJIBHAA KOMIIETEHTHOCTb
N ITPOOPECCHUOHAJINU3M YUUTEJIA-JTOT'OIIETA

IIOIIOBA H.B.

accucmenm Kagheopvl CneyuaibHo20 0eghekmolocuiecko2o 0opazoeanusl,
1OV BIIO «/[oneykuii HAYUOHANbHBIU YHUBEPCUMEN,

Jloneykas Hapoonas Pecnybauxa, 2. /loneyx

B crarbe mpezncraBieHa mHpOpManus O NPOPECCHOHATHHON KOMIETEHTHOCTH YYHTEIsI-
noronena. PaccMoTpeHsl cocTaBIsIOIIME YCIEIHOM JIoroneauyeckoil neareapHoctu. [IpencraBnena
MO/JIENTb TPOPECCHOHATHPHON KOMIIETEHTHOCTH M PO ECCHOHATI3MA YUUTEIS-I0TOTIe 1a.

KimioueBble  cjoBa:  mpodeccHOHaNbHAs ~ KOMIIETGHTHOCTb,  yYHUTEIb-JIOTOIE],
npodeccHoHaIn3M, KOPPEKIIHOHHO-00pa30BaTeIbHas eI TEIbHOCTD.

Ceronns o6pazoBanue B Jlonenkoit HapoaHoii Pecy6irike opueHTUpOBAHO HA
AKTUBHOT'O, WHUIIMATUBHOTO M MOOWJIBHOIO II€/larora, rOTOBOTO K TI€pEeMEHaM,
HECTaHJAPTHBIM PEHICHUSM TMPOOJIEM, OTKPBITHIM JIJII BCETO HOBOTO U TOTOBBIM K
WHHOBaIusM. VIMEHHO Takoil memaror cMOXeT dS(PGEKTUBHO peain30BaTh
roCyJAapCTBEHHBIN CTaHIAPT 00pa30BaHUS.

[Ipobnemy mpodeccuoHaTbHON KOMMIETEHTHOCTU TeAarora M3y4daliud MHOTHE
negaroru, mncuxojoru, ¢uiuocodsl. IIpobdremamu QopmMupoBaHuss U pa3BUTHUA
poheCCHOHAIBHOM KOMIIETCHTHOCTH 3aHUManuch B.A. Anoned, . A. 3umuss, 3.0.
3eep, H.B. Kyspmuna, I'. bepurapa, M.U. JlykesnoBa,A.M. HosBukos, I'.C.
Tpodumosa u ap. A.M.

HoBukoB paccmatpuBaet moHsTHE «IPOGECcCHOHATbHAS KOMIIETEHTHOCThY KaK
a0COJIIOTHO MPOTUBOIOJIOKHOE MOHATHUIO «IIPO(DECCUOHATU3MY, KOTOPOE, 10 MHEHUIO

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

JLA. ®ummaH CcuUWTaeT, YTO TEPMUH «KOMIIETEHTHOCTH» OYE€Hb OJU30K C
MOHATHEM «KYJIbTypa MPO(EeCcCHOHATBLHON AEATENBHOCTU» U PACCMATPHUBAETCS Kak
COBOKYIHOCTh  XapaKTEPHUCTHK IE€Jarora,  HCIOJb3YIOIIMECS B  MpOLEcce
npodeccroHanbHOM 1eITeTbHOCTH.

N.A. 3umusis, paccMaTpuBasi MOHATHE «ITPO(ecCHOHaNbHAs KOMIIETEHTHOCTD,
BBIJIEJISIET JIBE MOJEIIN — JINYHOCTHYIO U JIEATEIbHOCTHYIO.

[lo wmuenuto B.JI. IlagpuxoBa, mnpodeccuoHanbHas KOMIIETEHTHOCTh
dhopmupyeTcs B porecce npodhecCuOHaTbHON MOATOTOBKHU U MIPOSIBISETCS B 3HAHUSX,
YMEHUSAX, CIHOCOOHOCTSIX M JIMYHOCTHBIX KayecTBax Ha NPOTSHKEHUU BCEH
poQeCCUOHANILHOM JIeSITENBHOCTH [6, C. 34].

D. ®. 3eep, paccmaTpuBas MpoPeCCUOHATIbHYIO KOMIETEHTHOCTb, BBIICIISIECT
npo(hecCHOHANIbHYIO HAIPaBICHHOCTh JIMYHOCTH IMeJarora, mnpodeccuoHalbHOe
camoornpenaeneHue. [2,c.162]

Takum 00pa3oM, MOXKHO OTMETUThb, YTO BCE AaBTOPbl PAaCCMATPUBAIOT
KOMIIETEHTHOCTh KaK MHTErPAJIbHYIO JINYHOCTHYIO XapaKTEPUCTUKY TEarora.

B cBs13u ¢ Tem, YTO B HACTOSIIEE BPEMS CHCTEMa CIIELMAIBHOIO 00pa30BaHMUS
XapaKTepU3yeTcsl  3HAUYUTENbHBIMU  WHHOBAIIMOHHBIMU  TMpeoOpa3oBaHUSIMH,
npodeccuoHaibHass KOMIIETEHTHOCTh MTPUOOPETAET 0COOYI0 3HAYMMOCTb.

MO0>kHO TPeONOKUTh, YTO MPOPECCUOHATIbHAS KOMIIETEHTHOCTH JIOTOIEa —
9TO COBOKYITHOCTh O0OOIIEHHBIX 3HAHUHN, yMEHUH 1 CIIOCOOHOCTEH, 00eCTICUnBAIONITUX
PE3yNbTaThl B KOPPEKIIMOHHO-00pa30BaTEIbHOM MPOLIECCE B YCIOBUSIX MOICPHU3ALINU
CUCTEMBI 00pa30BaHUsI.

[TpodeccuonanpHasi KOMIETEHTHOCTh  YUUTENISA-JIOTONENA  OMpEeseTcs
HaJU4YMeM BHYTPEHHEH MOTHBALMM K KaueCTBEHHOMY OCYLIECTBIEHHUIO CBOEH

poeCCUOHATILHON JeSTELHOCTH, MPUCYTCTBUEM NMPOGECCUOHAIBHBIX IIEHHOCTEH U
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OTHOLIEHUS K CBOEeH mpodeccun Kak K eHHOCTH. KoMIEeTeHTHBIH yUYUTeNnb-I10rone
JOJKEH 001a1aTh TBOPUYECKUM MOTEHIIMATIOM caMopa3BUTHS. 3, ¢.17]

CrpykTypy npodecCHuOHaNIbHOW KOMIIETEHTHOCTH YYHTEINS-JIOTOIEa MOXKHO
IPEACTABUTH YE€PE3 COBOKYITHOCTD CIEAYIOIIUX €r0 KOMIETEHIIMA:

1. ObmenpodeccrnonanbHbIe KOMIIETCHIIMHA — OOIIETIeIarOrMuecKue: BlIaJcHNe
0a30BbIMH TICUXO0JIOTO-TIEJarOTHYECKUMU 3HAHUSMU U YMEHUSAMH, 00€CTIeUnBAIOIINX
YCIEUIHOCTh PEIICHUS] BOCHUTATEIBHBIX U 00pa30BaTENIbHBIX 33J]]a4; COOTBETCTBHUE
BCEM IEJJarOrH4ecKuM TpeOOBaHUAM I€Jjarora, HE3aBUCUMO OT €ro CIelUaIn3alluu;
oOnagaHue oOIICYEeTIOBEYECKUMH Ka4yeCTBAMU JIMYHOCTH, 0€3 KOTOPBHIX HEBO3MOKHA
ycremrHas npodeccuoHaibHO-TIearornyeckasl AesiTeIbHOCTD;

2. [IpodeccunanbHO-CIEMAIM3UPOBAHHBIE KOMIIETEHIIMA — CHEIUpUYECKUE,
OTHOCSIIIUECS K JIOTONEANYECKON MPAKTUKE: BIaJCHUE CIICHUPUICCKUMU ISl JTaHHOU
npodeccur 3HaHUSIMU U YMEHUSIMU;

3. TexHonorumdyeckue - MNPOPECCHOHAIBHBIE KAa4YeCTBA YUYHUTENSI-JIOTrOIea,
HaIpaBJICHHbIC HA OCBOCHUE HOBBIX 00pa30BaTEIbHBIX TEXHOJIOTUH;

4. KoOMMyHUKaTUBHbBIE - YCTAHOBJIEHUE JOBEPUTEIBHBIX B3AMMOOTHOILICHHUM C
oOy4aeMbIMH; BJIaJICHUE TTPUEMaMU TPOPECCHOHATIEHOTO OOIIEHUS C KOJUIETaMu;

5. PednexkcuBHble - peryivpoBaHUE JTUYHOCTHBIX JOCTIKCHUH YyUHUTElNs-
joromena, MPOQPECCHOHANBHBIA POCT, COBEPIICHCTBOBAHWE TMEAArOruuecKoro
MactepctBa. PediekcuBHasT KOMIETEHIUMS TMPOSIBISETCS B CIIOCOOHOCTH K
CaMOTMO3HAHUI0, CAMOTIOOYKICHUIO ¥ cCaMOpeaTu3allii YIUTeIsI-I0oTronea.

Hcxonss W3 BBIMICU3TI0KEHHOTO, MOXHO CJ€JIaTh BBIBOA O TOM, 4YTO
npodeccUOHaNIbHAs ~ KOMIIETEHTHOCTh ~ YUMTEJNSI-JIOromneAa  OmpeienseTcs  Kak
BAKHEUINIAS COCTABIIONIAS] TEOPETHUUYECKOW M MPAKTHUYECKOW NOATOTOBJIEHHOCTH
CIIEMAIUCTA K OCYIIECTBJICHUIO TEIarorMuecKoN AesTeIbHOCTH, IpeACcTaBIeHHAs
COBOKYITHOCTBIO 00IIIereJaroruuecKom, CHeLHaIbHOM, TEXHOJOTHYECKOMH,
KOMMYHHUKATHUBHOU 1 pe(IeKCUBHOM KOMITETCHIINIA 1 BBIPAXKAIOMIASCS B CIOCOOHOCTH
CaMOCTOSITEJIbHO, OTBETCTBEHHO U 3(P(EKTUBHO BBINOJIHATH OMPEACICHHBIC

npodeccuonanbubie hyHkuu. [IpodeccnonanbHass KOMIETEHITUS YIUTEI-JIOTOneaa
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BKJIIOYAET 3HAHUSA, YMEHUS M HaBbIKW, CIOCOOBI M MPUEMbl UX peau3alu B
poeCCHOHATTEHOM JCSITEIIBHOCTH U B CAMOPA3BUTHN JTUIHOCTH (pHC.1)

[Toka3zaTenem yCHEUIHOW JIOTONEIUYECKON AeSTENbHOCTH, KBATHU(PUKALMKU U
KOMITETEHTHOCTH YYHUTENS-JIOromnea, pa3sHooopa3ue yMEHUl U HaBBIKOB, BJIAJICHUE
COBPEMEHHBIMH TEXHOJIOTHSIMU, SBISIETCA MNPO(ECCHOHAIN3M YUYUTENSA-JI0ToMea.
OO11en3BeCTHO, YTO CTAaHOBJICHHME CIEHaINCTa B JII0OOM 00JacTH HEpa3pbhIBHO
CBSI3aHO C Pa3BUTHEM €r0 JUYHOCTHU. UepThl IMYHOCTH YUUTEIA-JIOrONe1a, TaKhue KaKk
OTBETCTBEHHOCTh, MOOMJIBHOCTb, TMOKOCTb, TBOPUYECKUN MOJXOJ U JAPYTU€ MOTYT
CIIOCOOCTBOBATh YCHEIIHOCTA B €ro npodeccuoHanbHOU aestenbHocTH. [lorTomy
npodecCUOHAIU3M YUUTEISI-JIoroneaa onpenensaeTcs HE TOJIBKO
poQeCCHOHAILHBIMU KaueCTBaMU, HO U IMYHOCTHBIMU. [1, ¢ 119]

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

KoMneTeHTHOCTb:

1. Meronuueckass — OCO3HAHME HAYYHO-TCOPETUYECKUX OCHOB CBOEH
npodeccuu, MeIOCTHOE BOCIIPUSTHE KOPPEKITMOHHO-00pa30BaTEILHOTO MPOIIecca.

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

3. HaterpanbHas - yMEHHE BHEIPATh TEOPETUUECKUE 3HAHUA B
JIOTOIEINYECKYIO TPAKTHUKY.

4. KoMMyHHKaTUBHAS — BJIaJIEHUE YUYUTEIIEM -JIOTOIEIOM Crloco0amMu oOIIeHus
C AETbMHU, UX POJIUTEIISIMH U KOJUIETaMHU.

5. AnanTuBHas — CHOCOOHOCTH aIaITUPOBATHCS K PA3IUYHBIM YCIOBHSIM.

JIM4HOCTHBIE KayecTBa:

1.I'ymaHucTuaeckas yOEKICHHOCTD, KOMMYHUKa0EJIbHOCTb,
T00pOKeNaTeIHbHOCTh, UCKPEHHOCTb.

2.VYBaeyeHHOCTh  mpodeccuei, JIF000BbH K  JIETAM, Tpyaoatodue,

HEJICYCTPECMIICHHOCTD.
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3. Boinepikka, camoo6i1ajianie 1 CaMOKPUTUYHOCTb.

Crniocob6HoCTH:

1.Ilenarornyeckue - coyeTaHNE YMEHUI U HABBIKOB ME1aroruyecKoro O0IIeHHUs,
Pa3BUTHS U CAMOPA3BUTHSI JTMUYHOCTH, YMEHUE CTPOUTH B3aUMOOTHOIIEHUS C I€TbMH,
nejaroraMu, poAUTEIsIMHU, aIMUHUCTPAIIUEH; YMEHUE pa3peiiaTh KOH(IUKTHI.

2. PeueBble- 0€3yKOpU3HEHHOE BIAJICHUE TEXHUKOW peuHd, yMEHHUE ObITh
0o0pa3oM IpaMOTHOM peyd ISl OKPY>KAIOIUX, HE TOJBKO JETeH, HO U B3POCIBIX,
KOHCYJIbTUPOBATH CPEIHUNA U MIIAIINNA EPCOHAI CIIEIUATBHBIX YUPEKICHHUM.

3.KoMMyHHKaTHBHBIE - YMEHUE BO3/IEHCTBOBATh HA YPOBHE J1MAora, IOJNIOra,
a TaKXKe MOJIIEP)KUBATh OOPATHYIO CBSI3b B OOIIICHUH.

4.0praHu3aTopcKue - OpPHUEHTUP Ha JEJIOBO€ COTPYIHUYECTBO, YMEHHE
OpPraHMU30BBIBATH UTPOBYIO U TIO3HABATEIBHYIO JEATEIHHOCTh JETEH M MOAPOCTKOB C
Pa3IMYHBIMHU HAPYIICHUSMU PEUH.

5.TBopueckue - TIOMCK HOBBIX HJEH, BIAJEHUE JIOTONEANYECKUMU
TEXHOJIOTHSIMH, UX TBOPYECKOE IPUMEHEHHUE B TIPAKTHUECKOH J1eATEIHHOCTH.

B 3akmtoueHun xotenoch Obl OTMETUTh, UTO NpOeccusi yuuTens — JIoromnena
TpeOyeT MOCTOSSHHOM  paboThl  HaA  (GOPMHUPOBAHMEM UM TOBBLIIICHHEM
npo(ecCHOHATbHON KOMIETCHIIMM W COBEPIIEHCTBOBAHUM JIMYHBIX Ka4yecCTB.
[locTosiHHOE TMOMOJHEHHE 3HAHWM, OBJAJeHHWE HOBBIMH METOJAaMU M IpUEeMaMu
paboThI C AETHbMH, CAMOCOBEPIIEHCTBOBAHUE U CaMOpa3BUTHE OyIyT CIOCOOCTBOBATH
(OpMUPOBAHUIO JTUUYHOCTH YUUTEINS-JIOTOIE1a KaK NPOPECCHOHAIBLHOI0, TPAMOTHOTO,

YCIICITHOI'O CIICOHUAJIMCTa 06p330BaTeJ'II)HOFO IIpOCTpPaHCTBA.
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NMPOP®ECCHOHAJIBHAS KOMIIETEHTHOCTbD YUUTEJIA-JIOTIOIIEJA

/

XapakTepucTUKa TMYHOCTH
(mM4HOCTHBIE KAYECTBA)

|

™~

Xapakrepuctika npoheCCHOHATBHON JIESITEIbHOCTH
(mpodeccroHabHBIE Ka4eCTBA)

l

l

[IpodeccronanbHbIi

KOMITIOHCHT

Crnenuduueckuit

-paboTOCIIOCOOHOCTD; KOMITOHCHT

- TICUXOJIOTUYECKast

YCTOMUYMBOCTb,BBIICPIKKA l

, TEPIIEIINBOCTB;

-JlyXOBHasl KyJIbTYpa; 3HaHus:

-no0pokenaTeIbHoe -TEOPETHYECKHX 33134

OTHOILICHHE K JETAM; B 00JIaCTH NEJaroruku 1

-KpeaTHBHOCTb; MICHIXOJIOTHH,

-KOMMYHUKa0EIbHOCTh -crienuduku odpazopare
JBHBIX IPOTPaMM;
-3aKOHOMEPHOCTH
pEUEBOTO Pa3BUTHSA
JeTEH;
-peueBbIX HapyLIeHUH
peuu;
-METOJUK AUArHOCTHKH
¥ KOPPEKIINU PEYeBhIX
HapyILIECHUH;

A 4
MortuBanus

-CTpEMJICHHE K TOCTHIKEHUIO
HOJIOKHUTEIIBHOTO Pe3yIIbTaTa;
-BO3MOKHOCTh
Ipo(heCCHOHATBEHOTO POCTa,

CaMOBBIPpAXXCHU A, CaMOpPCaAJIT3allnH,

-CTpEMJICHHUE K ITPU3HAHUIO CBOEH
JEATEIbHOCTH, MOBBILIEHUIO €€
Ka4ecTBa .

A

YmMenus:
-OCYILLECTBIISITh KOPEKLIMOHHO-
00pa3oBaTeNbHYIO 1€ITeITbHOCTD;
-IPOBOJIUTH KOPPEKIIUOHHO-
pa3BUBAOIINE MEPOIIPUSITHS,
-OCYILLECTBIISTH TOMCK
HE0OXO0MMOM HH(POPMAIIHH
-IPOBOJIUTH AUArHOCTUKY PEUYEBBIX
HapylIECHUH;

Haspiku:

-BJIaJicHHe UHPOPMAITIOHHO-KOM-
MYHUKAIIMOHHBIMU TEXHOJIOTHSIMU;
-OIIpECIICHUE YPOBHS CBOEH
poeCCHOHAIIBHON MTOATOTOBKH;
-pa3paboTKa KOPPEKIIMOHHO-
00pa3oBaTeNbHBIX IPOrpaMM;

- BJIaJICHHE HaBBIKAMU
OpraHu3aly U MPOBEICHUS
HAy4YHO-UCCIIEI0BATENbCKON
paboThI B chepe crenuaibHOro
o0Opa3oBaHus;

OnbIT:
-peNpOAYKTUBHBIM;
-palMOHAIN3aTOPCKU;
-HOBATOPCKHM.

Pucynok 1-IlpodeccnonanbHas KOMIETEHTHOCTb yUUTENA-JIOronea

1. Aye30B,

Cnucok aureparypsl

b. H. Ilemarormueckas KynbTypa Kak

COCTaBJIAIOIIAaA

npodeccuonanbHo KynbTypsl yuutens / b. H. Ayesos, K. M. bepkumbaeB. — Tekct

: HemocpencTBeHHbIN // Mononoi ydyensrit. — 2017. — Ne 4 (138). — C. 354-356. —
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O YHKIINOHAJIBHAA 'PAMOTHOCTbDb HIKOJIbHUKA

IIPUXO/JBKO T.5b.

Yuumenv nauanvhvix knaccos,

Mynuyunanvroe asmonomHoe obweodpazosamenvroe yupexcoeHue

«CIII Nel9-kopnyc kadem « Buxmopusiy,

Poccus, . Cmapuiit Ockon

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

KOTOpO€ TPEJCTABICHO ONPEICNICHHBIMH TOKa3aTelsaMU. PeOeHOK, KOTOphbIi
3aBepiaeT 00y4eHue B IEPBOM LIKOJILHOM 3BEHE, JOJIKEH 00J1a/1aTh:

- TOTOBHOCTBIO YCTICIITHO B3aMMOJICHICTBOBATH C H3MEHSIOLTUMCS OKPY>KaIOIUM
MHUPOM, UCTOJIb3YsI CBOU CIOCOOHOCTH JIJIsl €T0 COBEPIICHCTBOBAHUS;

- BO3MOKHOCTBIO PEIlaTh pa3IMYHbIE (B TOM YUCIIE HECTAHJAPTHHIE) YUeOHbIE U

KU3HECHHBIE 3a7a4M, 00J1a7aTh CPOPMUPOBAHHBIMU YMEHUSIMH CTPOUTH aJITOPUTMBI

OCHOBHBIX BUO0OB ACATCIIBHOCTH,
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- CHOCOOHOCTBIO CTPOUTH COLMAJIbHBIE OTHOILIEHUS B COOTBETCTBUU C
HPaBCTBEHHO-ITUYECKUMHU LIEHHOCTSMH COLIMyMa, IMpaBUJIaMH MapTHEPCTBA H
COTPYJHUYECTBA;

- COBOKYITHOCTBIO pe(dJIEKCUBHBIX YMEHUH, 00ECMEeUMBAIOIIUX OLIEHKY CBOECH
IPaMOTHOCTH, CTpPEMJICHHE K JAalbHEileMy o0pa30BaHHIO, CaMOOOpPa30BaHUIO U
JTyXOBHOMY Pa3BUTHIO; YMEHUEM MTPOTHO3UPOBAThH CBOE OyayIIee.

[IpuHIIMTIHATPHO BaXHO TaKkKe IMOHUMAHUE TOTO, 4YTO (YHKIIMOHATHHAS
IPaMOTHOCTh 0a3upyeTcsi Ha PAaCUIMPEHHH U YTIyOJNEHWH MNPAKTUYECKOTO OIbITa
ydamieroca. CylmHOCTh TPaMOTHOCTM — HE CaMH 3HaHUS, a YEThIPE TIJIaBHbIE
CIIOCOOHOCTH IIKOJIbHUKA!

- IPUMEHSATH MOJYYECHHBIE 3HAHMUS;

-100bIBaTh HOBBIE 3HAHMS;

-OLICHUBATh CBOE 3HAHUE-HE3HAHUE;

-TOTOBHOCTb K CaM000pa30BaHUIo.

Konnektus Llentpa HauaneHoro odpaszosanust ®I'bHY «MHctutyT crparerun
pazBuTusi oOpaszoBanusi PAO» mnpemioxuwn paccMarpuBarth (PYHKIIMOHAIBHYIO
IPAMOTHOCTh KaK COBOKYIHOCTb JBYX TPyl KOMIOHEHTOB: WHTETPAaTUBHBIX H
MPEIMETHBIX.

[IpenMeTHbIE KOMIIOHEHTBI COOTBETCTBYIOT TMpeAMETaM Yy4eOHOro IuiaHa
HAYAJIbHOM IIKOJIBL.

K UHTErpaTMBHBIM  OTHOCATCS:  KOMMYHUKAMUGHASL ~ TPaMOTHOCTH;
yumamenbckasi —TPAMOTHOCTb,  UH@POPMAYUOHHASL ~ TPAMOTHOCTb,  COYUANbHAS
I'PAMOTHOCT.

KommyHnukaTtuBHas rpaMoTHOCTG. [Ipeamnonaraer cBoOOgHOE BiIaJIcHUE BCEMU
BUJIaMU PEUEBOM JIESITEIbHOCTH; CIIOCOOHOCTh aJIeKBATHO MOHUMATh YY>KYIO YCTHYIO
Y MMHUCbMEHHYIO P€Yb; TOTOBHOCTh CAMOCTOSITEILHO BhIPA’KaTh CBOM MBICIIA B YCTHOM
M TNHCBMEHHOM peun. B  KkadecTBe BKjIaJa SA3bIKOBOM TI'PaMOTHOCTH B
KOMMYHUKATUBHYIO TPAMOTHOCTbh MOYKHO YKa3aTh:

- B o0yacTM YCTHOW KOMMYHHUKAIuu: 1) BIajeHUE IUATOTHYECKUMU H
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MOHOJIOTMYECKUMH PEUYEBBIMHU JKaHpaMH; 2) BIaJCHHUE IpPHUEMaMU HPOAYKTHUBHOIO
cylanus (ayIUpOBaHMUS)

- B 00JIaCTU MUCbMEHHOW KOMMYHUKALIUU: 1) pa3BUTHE IPUEMOB CMBICIOBOTO
YTEHHUs TEKCTOB; 2) CIOCOOHOCTh CO3/1aBaTh pa3HOOOpaszHble IO O00bEMY H
COJIEpPKaHUIO MMCbMEHHBIE TEKCTBD.

HeoOxoaumo 00ydath yueHUKOB: «1) onpenensrs 3ajady KOMMYHUKAlMM U B
COOTBETCTBHUH C HEH OTOUpaTh peueBble CPEJCTBA; 2) COOMIOAaTh HOPMBI ITyOITUIHON
peuH, perIaMeHT B MOHOJIOT€ M JHUCKYCCHMM B COOTBETCTBUM C KOMMYHUKAaTHUBHOM
3ajayeif; 3) co3maBaTh MUCbMEHHBIE TEKCTHI (TI0 00pa3sily) U OPUTHHAIBHBIE TEKCTHI €
HCIIOJIb30BAaHUEM HEOOXOJMMBIX PEUYEBBIX CPEACTB; 4) HCIONB30BaTh BepOabHbIC
CpeacTBa (CpencTBa JIOTMUECKOM CBSI3U) JUISl BBIJCJICHUSI CMBICIOBBIX OJIOKOB CBOETO
BBICKA3bIBaHUS; 5) JenaTh OLEHOYHBIM BBIBOJ O JOCTHKEHUU LIEJIM KOMMYHHUKalUU
HEIMOCPEICTBEHHO MOCIIE 3aBEPIICHUS 00CYXKIEHUS U 00OCHOBBIBATH €T0Y.

Ha ocHOBaHUU OTEUECTBEHHOW METOJMKH O0yYEHUSI OCOZHAHHOMY YTEHHIO U C
YY4ETOM MEXAYHAPOJHBIX MOAXO0J0B KOJUIEKTUB MCCIEI0OBATENEH MO pyKOBOACTBOM
H.®. BuHorpagoBol mNOpemIOXKWI CIHEAYIOLIEEe oOIpeneieHue: «Yurarenpckas
I'PaMOTHOCTB — 3TO:

- TOTpEeOHOCTh B YWTATEIbCKOM JEATEIBHOCTH C UEJIbI0 YCIEUIHOM
coLlMaJN3aluy, JalbHenIero oopa3oBaHusi, CaMOpPa3BUTHS;

- TOTOBHOCTb K CMBICIIOBOMY UYTEHHUIO — BOCHPHSTHIO MHUCbMEHHBIX TEKCTOB,
aHaJlu3y, OLEHKe, HHTEepIpeTaluud M OOOOIICHHI0 MpPEeICTaBICHHOW B HHX
uHdopmanuu;

- CIOCOOHOCTH U3BJIEKATh HEOOXOUMYIO HHPOPMALIUIO IS €€ TpeoOpa30BaHuUs
B COOTBETCTBHUU C YUEOHOM 3a/1aueii;

- OpUEHTHUPOBATHCA C TMOMOILIBIO PA3TUYHONW TEKCTOBOM uHH(MOpManuu B
KU3HEHHBIX CUTYaIUsIX).

HNudpopmanmonnast rpaMoTHOCTb. OJIMH W3 ILIEHTPAIbHBIX UHTETPATUBHBIX (HE
MPUBSA3AHHBIX K IPEIMETHOMY COJEPKaHUIO 00yUYeHHs) KOMIOHEHTOB. OH BKIIIOYAET:

«OCO3HAaHHE HEOOXOJMMOCTH B PACIIMPEHUU CBOETO0 HWHGOPMAIMOHHOTO TIOJIS;
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CIIOCOOHOCTh OPUEHTUPOBATHCSA B MH(POPMALIMOHHOM MOTOKE; COBOKYITHOCTh YMEHUH,
oOecnieunBaromux: a) 3¢(HEKTUBHBINA MOUCK, 0TOOP, HHTEPIPETALMIO U TPUMEHEHUE
uH(OpMaIMK B COOTBETCTBUM ¢ Y4eOHOM 3ajadyeil WM KUTEHCKOH mpoOiieMoit; 0)
aHaJIN3, KPUTUYECKYIO OLIEHKY TOYHOCTU U HAJIEKHOCTU OTOOPaHHOM MH(pOpMaluu ¢
Y4ETOM COOJIIOJICHUSI ITUUECKUX HOPM €€ UCTIONIb30BaHUS.

CommanbHass (pyHKIMOHAJIbHAs TPAMOTHOCTb CKJIAJbIBACTCS M3 CIEAYIOIIMX
KOMITOHEHTOB:

- TOTOBHOCTb YCHEIIHO COLMAJIU3UPOBATHCA, CYIIECTBOBaTh B Pa3HBIX
CUTyalusX;

- CHOCOOHOCTh MPEIBHUIETH IOCIEACTBUS CBOErO IOBEICHHUSA, OLEHUBATH
BO3MOKHOCTb CKOPPEKTHUPOBATH CUTYALUIO;

-  HaIuyue 'y peOeHKa OMNpEeAeNIeHHbIX JIMYHOCTHBIX KayecTB —
OTBETCTBEHHOCTH, UEJIEYCTPEMJIEHHOCTH, JUCHUIUIMHAUPOBAHHOCTH, a TaKKe
AJIEMEHTHI pedIieKCUBHBIX KauecTB. B HacTosmee Bpems Hauboisee 3dexkTuBHON
KaTeropueu 3aaaHuii npu (pOpMUPOBAHUH €CTECTBEHHO-HAYYHOW, U B elIe OOJbIIeH
CTENEHU — COLMAIIBHON TPAaMOTHOCTH IIPU3HAHBI 33JaHUs], B OCHOBE KOTOPBIX JIEKUT
npoOJemMHasi cuTyarusi, ONMu3Kas K pealbHOM, WM K€ HMHTEepecHas JJisi peOEHKa.
[Tone3Ho co3naBath yueOHbIE CUTYAIMH, B KOTOPBIX peOCHOK YyUuics Obl IPUMEHSTh
CBOH OMBIT, OLIEHUBATh peajbHble cUTyauud. [Ipm 3TOM BakHa ITOCTAaHOBKA 3aJayH,
npoOJEeMHOro Bompoca: «A Kak Obl Thl MOCTYyNWI, e€cid...?». IlycTb ydeHuku
TPEHUPYIOTCSI aHAIM3UPOBATH BOOOPpAKAEMYIO CUTYAIMIO. 3aTeM MOKHO IOpadboTaTh
B [1apax, Ipynmnax U COCTaBUTh NAaMSATKH JIJIs1 BCErO KJIacca U BCEM KJIACCOM O TOM, KaK
ce0s1 BECTH B TOM WM MHOW cutyaruu? Kakue Moaenu moBeAeHUs MPUEMIIEMBI, a
kakue Her? B mpouecce ¢GopMupoBaHMsS COLMATBHOM TI'PaMOTHOCTH MJIAAIINX
IIKOJIBHUKOB 0COOYI0 POJIb UIpaeT opranuzanus GopM COBMECTHON NEATEITbHOCTH.
YMeHue noroBapuBarhbCs, yCTyIaTh, OLIEHUBATh OOIIyl0 paboTy QopMupyercs B
napax, B TpyImax — H, 10 BO3MOXKHOCTH, 0€3 CJIIMIIKOM aKTHBHOT'O y4acTus Meiarora.
ToNbKO B TaKMX YCIOBUSAX IKOJIBHUKH HAy4aTCS CTPOUTH COBMECTHYIO A€ TEIBHOCTD:

pemarb, KTo OyJeT JMIEPOM TPYIIbI, Kak (PUKCUPOBATh PE3yJbTaThl, Ubsl TOUYKA
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3peHus 6osee yoeautenbHa. CiocOOHOCTh M TOTOBHOCTh MHAMBUAA OPUEHTHUPOBATHCSA
B MUpPE [IEHHOCTEW, IPUHUMATh U HECTU OTBETCTBEHHOCTH 33 CBOU PEIICHUS SIBIISIFOTCS
OTBETOM Ha TpeOOBAHMS TUHAMHYHO Pa3BUBAIOIIETOCS 00IIECTRA.

dopMupoBaHUE M pa3BUTUE OOIIEKYIbTYPHOH KOMIETEHTHOCTH B paMKax
IIKOJILHOTO 00Y4€HHS OCYIIECTBISIETCS Yepe3 OCBOCHUE KYIbTYPHOTO MPOCTPAHCTBA
B Mpoliecce yueOHol 1 BHEYyueOHOM AesTenbHOCTU. HecMOoTpst Ha TO, 4TO Bece yueOHbIe
MpeaMEThl  SIBIAIOTCA, B OOJbIIEH WM MEHBIIEH CTENeHU, MPOBOJAHUKAMU
«KYJIBTYPHOI» COCTaBIISAIONICH, OUEBUIHO, YTO 00Jiee MIMPOKUMH BO3MOKHOCTSIMU B
JAHHOM OTHOIIEHUW O00JIaIal0T TPEAMEThl TYMaHUTAPHOTO M XYJI0KECTBEHHO-

ACTETUYECKOTO MPODUIISL.

Cnucok aureparypsl
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®OPMUWPOBAHUE OCHOB BE3OITACHOCTU JETEM
MJIAJUIET'O JOIKOJIBHOI'O BO3POCTA

EPMAKOBA A.C.

Bocnumameny,

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

PYBJIEBA O.B.

Bocnumameno,

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

[IpaBuna Ge30macHOCTH BO3HMKIM elle B riyOoko npeBHocTH. Korma mroau
MBITAIACH 3aIUTUTBCA OT JTUKHUX 3Beped M MPUPOJHBIX siBleHUUA. C IpUxoaoM
[IMBIJIN3AINN U3MEHUINCH YCIIOBHSI KU3HH YEJIOBEKa, B CBOIO OUYePe/ib, M3MECHHIIINCH
Y TIpaBuIia 0€30MaCHOCTH KU3HEAEATEILHOCTU. Teneph OHU CBSI3aHbl C MHHTCHCUBHBIM
JBIDKEHUEM TPAHCIIOPTAa Ha TOPOJCKHUX YJIHUIAX, Pa3BUTON CEThIO KOMMYHUKAIIHH,
OOJIBITTIM HAKOTUJICHUEM JIFOJICH U POYNM.

PeGenok momagaer B pa3inyHbIe )KU3HEHHBIE CUTYaIlud, B KOTOPBIX OH MOXET
MIPOCTO PACTEPATHhCS, TaK KaK HE MMEET HaBBIKA M YKU3HEHHOTO OIIBITA, MIOITOMY, B
MIEPBYIO OUYepeb HAJO JaTh JCTAM HEOOXOIMMBIN 3amac 3HaAHUN 00 OOIIEITPUHSATHIX
YEJIOBEKOM, HOpMax IMOBEICHUS, HAyYNUTh aJICKBaTHO, OCO3HAHHO JIEHCTBOBATh B TOU
WJIM WHOM oOcTaHoBKe. [loMOYb MOMIKOIEHUKAM OBJIAIETh DJIEMEHTAPHBIMHU HAaBBIKAMH
MOBEJICHUSI, KOTOpbIE HEOOXOAUMBI WM B OBITYy M Ha YyiWIEe, pa3BUBATH Y
JOIIKOJILHUKOB CaMOCTOSITEIBHOCTh U OTBETCTBEHHOCTH 3a CBOE 37I0POBBE U KU3Hb.
[Ipu >TOM BaXHO HAY4YUTh peOCHKAa OOBSICHUTH COOCTBEHHOE MOBEICHHUE B TOW WA
VHOU CUTYaLlUH.

Pemenne 3anau ObXK BO3MOXKHO JUIITE TPU MOCTOSTHHOM OOIIEHUU B3POCIIOTO C
peOCHKOM: BMECTE HIIEM BBIXOJ W3 TPYAHOTO TOJIOKEHHS, BMECTe 0O0OCYyXIaem
mpo0JIeMy, BeIeM Uajior, BMECTEe TTO3HAEM, JCIIaeM OTKPBITHS, YIAUBISAEMCS.

becenys ¢ neTbMu 0 6€30IACHOCTH B JIOME U TPYIIIE IETCKOTO cajia, oopamniacm

BHHUMAaHUC I[GTCI;'I Ha TO, YTO MOKCT CIIYUUTHCA, CCJIIN UCIIOJIb30BATh MPEAMETHI HC I10
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Ha3HaueHuro. [Ipexe ueM-To BOCHOJIb30BaThCS, MOAYMATh TOM, K YEMY ATO MOXKET
npuBectd. C JIETBbMH MBI YCTpauBaeM BOOOPAKAEMYIO DKCKYPCHIO 1O KBapTHPE H
HaXOJIMM OITaCHbIEC NIPEAMETHI «T'a30Basl UJIU JIEKTPUYECKAS IINTA, TEIEBU30D, YTIOT
u T.1.». Hanpumep: snekTpuyeckuii TOK — Halll MOMOIIHUK, HO OH MOET OBbITh U
onacHbIM. [IpUYMHHUTH Bpel MOTYT Ja)k€ camble OOBIUHBIC MPEIAMETHI: MOJOTOK,
KJICIA, KHOINKH, WIOJIKA, €CJIM OHM NPHUMEHSAIOTCA HE 10 HAa3HAYEHUIO WIH
pazOpocaHsbl.

[Tocne 6ecen Mbl IOJIBOJIUM JI€TEH K M3YUECHUIO U 3ATIOMUHAHUIO OTIPEICTICHHBIX
MIPaBUIL

B nomxkonsHOM BO3pacTe NE€TH €Hle HE MOIYT CaMOCTOSTENIbHO HAaXOIWUTh
0e30macHbIe PEIICHUs B TOW UM UHOM CUTYyaIuH.

be3onacHOCTh  KU3HENEATEIBHOCTH  JOIIKOJBbHUKOB, €€ o0ecreyeHue
OCYIIECTBISIEM B JIByX HANPABICHUSAX: YCTPAHCHHE TPABMOOIACHBIX CUTyalUN WU
BOCIIMTaHWE O€30IacHOro MoBeleHus. B pabore ¢ AETbMU HIMPOKO HCHOIB3YyeM
CKa3KH, COJEp)Kalllue NPUMEPhl HAPYIICHUS TeposiMU TMpaBuil OE30MaCHOrO
noseaeHus: «Bonk u cemepo koziaT», «Kor, meryx u muca» u T.4. Ilocie
MPOCIYIIUBAHUSI CKAa30K OOCYXJaeM C JIETbMH OIACHBIE CUTYallUd T'€POEB CKa3KH,
BMECTE UIIEM BBIXO/JI U3 CI0KHUBIICHCS CUTYAIMH.

[TogOupaeM AMAAKTUYECKHE WIPhI U TOCOOHWS, TOMOTAIOIINE 3aKPEHTh
MOJYyYEHHbIC 3HAHUSA 00 MCTOYHHUKAX OIMACHOCTH, Mepax MPEeAOCTOPOXKHOCTH M
JEUCTBUAX B BO3MOXHBIX curyanusax: «Hama ymuma», «Cserodop», «OmnacHo -
o6ezomacHO», W T.J. EjXeIHEBHO BKIIOYAaeM «MHUHYTKH O€30MacHOCTH» B
00pa3oBaTEIbHYIO JEATEIBHOCTh U JAPYTUEe PEKUMHBIC MPOIECCHI, YeM 3aKperuisieM
3HAHUS ¥ YMEHHS JUYHOW O€30MacHOCTH Yy MOIMIKOJbHHUKOB. [IInpoko umcmoms3yem
MIPUHLNIN HATJISITHOCTH OOYy4eHUs, KOTOPhIN A(hPEeKTUBEH IS 3aKpeIICHUs y JIeTeH
MpPEJCTAaBICHU O TpaBujiax OE30MAaCHOCTH U TMOCHEACTBUSIX HX HapyIICHHUS.
3akperuisieM ¢ IeThbMHU 3HaHUSI MU JIOMAIITHETo ajapeca, (aMuiIni, IMEHU U OTYECTBA
pomuteneil. Mcnonp3dyem mNpuUMEpbl W3 JUYHOIO OMNbITa IS HWUIFOCTPUPOBAHMS

cr1oco00B 0€30I1aCHOT0 IMOBEICHUS.
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Hamu pa3zpaboTan nuki remaTuyeckux Oecen Takux Kak «Kak nmpaBuiibHO BeCcTH
ceOsl C TOMAIIHUMU KUBOTHBIMIY, «BecTpeda ¢ He3HAKOMBIMU JTIOABMIY, «Y UUCh OBITH
OCTOPOXXKHBIM Ha ynune», «llpaBuna mnoBenmeHust Ha Boje, B Jjecy». UToObl
3aWHTEPECOBATH JETEH, MbI UCIIOJIb3YEM Pa3InYHbIC 3aHUMATEIbHbIE BOIPOCHI, CTHXH,
3arajJiku, Urpbl, KOTOpPbIE OMOTAalOT YCBOUTH JIETSAM B UTPOBOM opme 3HAHUS TIO
JaHHOMY TIpEAMETY, Pa3BUBATh TBOPUECKHUE CIIOCOOHOCTH.

Jlydmmii ypok 6€301macHOro NOBEJAEHUS — 3TO IPUMEP OKPY>KAIOLIUX B3POCIIbIX.
MogenupoBaHie BO3MOXHBIX CUTyallMii HA MakeTe U B MUTPOBOM YTOJIKE, a TaK K€
UMUTAIMs 00pa3lioB MOBEIEHUS - HEOOXOIUMBIM METOJ OCBOEHHUS AETbMU IpaBHII
6e3onacHocTH. O0y4yaeM JeTel IpaBUIbHOMY OOpaIIeHUIO ¢ OBITOBBIMU MPEIMETaMU
B IIpOIIECCEe TPYAOBOM EATEIBHOCTH.

B3aumoneiicTByeM ¢ cembei o BOCIUTaHHUIO 0€3011acHOTO MOBECHUS peOeHKa
yepe3 akTUBHBIE (OPMBI COTPYAHHYECTBA: KOHCYNIbTAllMH, TPEHUHTH, CEMHHApBI,
MacTep — Kiaccel. B O6ecenax ¢ poaurensiMu oco0oe BHUMaHME YZAENSIEM BOIPOCaM
XpaHeHus! OBITOBOM XWMUH, JIEKAPCTB B HEJOCTYITHBIX JUISI IETEH MecTax IoMa.

Takum oOpa3zom, B pe3yibpTaTe peajlu3alud KOMIUIEKCa MeIaroru4ecKux
YCIIOBUHM, MOKHO JOOUTHCS AMHAMUKH B OCBOCHHMH OIbITa 0€30M1aCHOTO MOBEJICHUS B

OBITY U Ha yiHIle peOeHKa JOLIKOIBHOIO BO3pacTa.

Jlureparypa
1. MowuceeBa JI.B., Iloromaecea M.B. «lHHOBauMOHHAas1 MOJEIb
oOpa3oBaHusI JOIMIKOJILHUKOB B 00s1acTu 6e3omacHoct» [len.//o6pasoBanue B Poccun
—2014r. - Ne2.
2. 3axapuenko C.A. «K Bompocy ¢opMupoBaHus OIbITa 0€30MacCHOTO
MOBEACHUS AOIIKOILHUKOBY» HuxueBapTosck, 201 1r.
3. «/lumakTuyeckue Wrpbl M 3aHATUS C JETBMH pPaHHETO BO3pacTay.

C.JI.LHoBocenoBoii — M. 1985r.
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CHUHKBENH, KAK OJTHA N3 DY®PEKTUBHBIX TEXHOJIOT NI
PA3BUTHUS PEUN CTAPIINX JOIIKOJbHUKOB

KAIIYCTHHA O.B.

Bocnumameny,

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

KY3bMHWHA O.H.

Hncmpykmop no guzuueckoui Kyiomype

MPF 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 MOMOYHL CTapIIUM JIOIIKOJBHHUKAM HAYYUThCS CBSI3HO
M3JIaraTh CBOM MBICIIH, PACCKA3bIBATh O PA3TMYHBIX COOBITUSAX U3 OKPYKAIOIICH KU3HU
B 00pa3oBaTeIbHON JAEATEILHOCTH Mbl UCIOJB3yeM MHHOBAIIMOHHYIO TEXHOJIOTHIO -
MUIAKTUUECKUN CUHKBEWH.

C110BO «CHHKBEHH» IMPOUCXOJNUT OT (PPAHITy3CKOTO CIOBA KIISIThY, YTO O3HAYACT
«CTUXOTBOPEHHUE U3 MSITU CTPOK, KOTOPHIE CTPOSTCS IO OMPEICICHHBIM IIPaBUIaM. ITO
WHTEPECHAs U yBJIEKaTeJIbHAsA TEXHOJIOTHSI, KOTOpas MPUHOCUT OLIYTUMbIN, BUIUMBIN
pe3yJIbTAT.

TexHOIOru0 CUHKBEHH MBI CTaJd HMCIOJh30BaTh Ha 3aHATHUSIX C JCTBMH CO
CTapllIero JOIIKOJBHOTO BO3pacTa, TaK KaK JIETH YK€ HMEIT JOCTATOYHBIN
CJIOBapHBIN 3amac, BiaJciOT 000OIIEHUEM, TOHSATUSIMU: CIIOBO - MPEIMET, CIOBO -
NEUCTBUS, CIOBO — IMPU3HAK, YMEIOT COIJIACOBBIBaTH CJIOBAa B MPEIJIOKECHUU.
CocTraBisiim CHHKBEHH C IETHbMHU TOJBKO Ha XOPOIIIO M3BECTHBIC TEMBI U 00s3aTEILHO
nmoka3biBasii obOpazenl. Eciau cocTaBieHne CHHKBEHHA BBI3BIBAIO 3aTPYJHEHHE, TO
MOMOTaJId HaBOSAIIUMHU BOIIPOCAMH.

TexHOJIOTHI0 CHHKBEMHA WCMOJb30BaIM I MOPOBEACHUS pediIeKCUn
(obpammuoii cesa3u), aHaan3a U CUHTE3a MOJTYYEHHON MH(pOpMauu, A 3aKperieHus

I/I3y‘-IeHHOI71 teMbl. COunHEHHUE AaBaJIOCh JICTAM JICTKO, BCCCJIO U K TOMY KC ITIOJIC3HO,
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M03TOMY CUHKBEWH BOCTIPUHUMAJICS JOIIKOJIbHUKAMU KaK YBJIEKATeNbHAs Urpa.

Hcnonb30Baiy [JaHHYIO TEXHOJIOTMIO M KaK CpEICTBO NEAaroru4yeckoro
MOHHUTOPHUHTA.

B cBoeit paboTe mnpuiIepKUBAIKCH OINPEIACICHHBIX TPABWJI HaNUCaHUS
cuHkBeriHa. OH coctour W3 5-T cTpok. Ero ¢Gopma HamoMHHAET «eIOYKY».
1-a cmpoka (BepllIMHA «EJIOYKW») — 3aroJIOBOK, TeMa, COCTOSIAsi U3 OJHOTO CJIOBA,
OOBIYHO 3TO SIBJICHUE WJIH NPEAMET, O KOTOPOM HJIET peub. YacTu pedu- 3To
CYLLIECTBUTENIbHOE WM MECTOMMEHHE, M OTBEYaeT Ha BONPOCHL: KTO? 4YTO?
2-1 cmpoxa — 1Ba CII0Ba, KOTOPBIE OMKCHIBAIOT CBOKMCTBA U IPU3HAKU ATOTO IPEAMETA
WJIM SIBJIEHUS, pACKPBIBAIOIINE TEMY CHHKBEMHA .HacTh peun - yalle npuiarareibHoe,
peXe MpHUYacTUe, OTBEYANOIIEe Ha BOIPOC: KakoW? Kakad? Kakoe? Kakue?
3-s cmpoxa — COCTOUT U3 TPEX CIOB (TJIAroJIOB WM ACEHPUYACTUH, OMUCHIBAIOLINX
JNEUCTBUSL TIpEIMETa W OTBEYAIOIIME Ha BOMNPOC: YTO JAE€iaeT? 4ro JeNaroT?
4-s cmpoxa — 4eTbIpe CJI0Ba; pEOCHOK BhIpPAXkaeT YK€ HEMOCPEACTBEHHO CBOE MHEHHE
0 3aTPOHYTOM Teme. ITO (ppa3a Wi MPEeASIOKEHUE, COCTOAIIEE U3 HECKOJIBKUX CIIOB.
Camplil TpaAMIMOHHBIN BapHaHT, KOTJa MPEIJI0KEHUE COCTOMT M3 YEThIPEX CIIOB.
5-1 cmpoxa (OCHOBaHUE «EJOYKH») — OJHO CJIOBO,(CYLIECTBUTEIBHOE) IS
BBIPAKEHHSI CBOMX YYBCTB, ACCOLMALIMNA, CBSI3aHHBIX C MPEAMETOM, O KOTOPOM
TOBOPUTCS B CHUHKBEHHE, WJIM MOBTOPEHHE CYTH, CHHOHUM, 00O0OIIaroIiee CIOBO.
B pabote ¢ 1eTbMH UCTIOIB30BAIM AITOPUTM U3 YCIOBHBIX 0003HAYEHUI B KAPTUHKAX
CHUHKBEHU.

YcnoBHbIE 0003HAYECHHUS:

- CJIOBa-IIPEIMETHI (CYIIECTBUTEIbHBIC)

- CJIOBa-NPU3HAKU (MpHIaraTebHbIE)

- CIIOBa-/1eCTBUS (TIArobl)

- CIIOBa-IIPEIMETHI (CYIIECTBUTEIbHBIC

PaGota mo 00y4eHUIO ONMIKOJBHUKOB COCTABJICHHIO CHHKBEITHA BeJach
MO3TAIHO:

Ha nepeom — N0020MOBUMENbHOM Dmane pa60Ty HadYWHaJIX 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, «IIPEJIOKEHNE)», BBOJUIN CUMBOJIBI ITUX
CJIOB.

OOoraiieHrie W aKTUBU3AIMS CIOBapsl OCYIIECTBISUIACH 4Yepe3 CIEIyIOLIne
(dhopmbl 00pa30BaTENBLHOM ACSITEIBHOCTH JOIKOIbHUKOB:

- CnoBecHble urpel u ynpaxkaeHus («Kto 3to? Uto 310?», «OTraaail 3aragkm,
«Y3Hail mo omnucaHu», «Ckaxu, Kakou? kakas? kakoe? kakue?», «l[logbepu
npu3HaKku», «KTo 4To fenaer?» u apyrue).

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

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

- Urpe1 manoii noasmwkHOCTH («Y Maiianbu, y cTapymkn», «4To Mbl Jenaem —
HE CKaxxeM», «JKUBbIE CII0Bay» U IPyTHE)

Ha emopom — ocnogHom >mane 3HAKOMWIM C aJTOPUTMOM COCTaBJICHUS
CUHKBEIHA, (opMUpOBaIM TIEPBOHAUATIBHBIE YMEHHUS COCTaBIIATh CHUHKBEHH (C
MOMOIIIBIO TeIarora).

Tak Kak JeTH JOUIKOJBHOIO BO3pacTa MOKa HE YMEKT YWUTaTh, YETKOE
coOJI0IcHUE TTPaBUJI COCTABJICHUS] CHHKBEWHA HeoOs3aTenbHo. [ToaToMy B ueTBepTOi
CTpPOKE CHHKBEWHA MPEJI0KEHNE MOKHO ObUIO COCTOATHh HE M3 YETHIPEX CIIOB, a U3
Tpex. BecnoMmuHanu ¢ 1eTbMH MOCTOBUILY, KPbUIaTOE BBIpaKEHHE WM adopu3M Ha
3aIaHHYI0 TeMY. A B ISITOM CTPOKE BMECTO OJHO CJIOBA MOTJIO OBITh JIBa UK TPH.

Hcrnonp3oBany pa3Hbie CIIOCOOBI pabOThl C CHHKBEHHOM:

1. «CuHKBeMH-3aragka». Yutann AeTIM CTUXOTBOPEHUE, HE HA3bIBAJIU MEPBOU
CTPOKH, TpejaJiaras JI0TaJaThCsi MO COJEPNKAHUIO TEKCTa, O KAKOM MPEIAMETE WIH
SIBJICHUU UJIET PEYb.

2. «Hapucyit npenmer-otraaky». Bce 1etn oqHOBpEMEHHO pUCOBAIIA OTTA/IKY.

3areM PUCYHKH BbIBCHIMBAJIN Ha JIOCKC, 1 MOKHO OBLI0 BUJCTb HACKOJIBKO Y KaXXJI0T'O
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pebeHKa ecTh 3HaHMS O JAaHHOM MpEeAMETE, MPABHJIBHO JM OH MOHUMAET CMBICT U
3HAYEHHE CJIOB, XOPOUIO JIM YCBOUJI CIIOBAPH JIEKCUYECKON TEMBI.

3. CoctaBb «CUHKBEHH 110 00pa3iry»

4. «3aKOHYU CTUXOTBOpEeHHE». PeOCHOK Ha3bIBAJ CIIOBO MOCJIEIHENH CTPOUKHU —
3TO 0000IIAIOIIEE CIOBO.

5. «Haiigm ommOKH B CTHMXOTBOpPEHHU». B TpeTbell M 4eTBepTON CTpOYKe
MeJaror HAMEPEeHHO JIOMyCKajdl OMMOKYy B MOAOOpE Mpu3HAKa WM JEHCTBUC
HEXapaKTEpHOE ISl JAHHOTO MIPEAMETA.

6. «Hyxoe ci10Bo». AHAJIOTMYHOE 33]1aHNE.

7. «OIMH HAaYUMHAET, Apyrou npogoskaeT». Hazpisanu npeamer. OnuH peOeHOK
COCTABJISIET BTOPYIO CTPOKY CTUXOTBOPEHUS, BTOPOU — TpeThI0. TpeTnii —4eTBepTyIo,
YETBEPTHIN-IATYIO.

DT UTpoBBIE MPUEMBI MOMOTAIM JETSAM COCTaBIATH 0OJiee KaueCTBEHHBIE
TEeKCTbl M NOJJEpXKUBaTh MHTepec K paborte. Ilocime Toro, kak neTH HAyYWIHUCH
COCTABJISITh HEPU(PMOBAHHBIE CTUXH, IEPELUIH K TPETbEMY ATy padOTHI.

Ha mpemvem - npaxkmuueckom smane JIETH CaMOCTOSITENBHO COCTaBJISUIH
CUHKBEIHBI I10 JIEKCUYECKUM TEMAM.

CHauaa Bce IeTH COCTaBJISIM CUHKBEINHBI 00 OJHOM MPEIMETE UITU TPUPOTHOM
SBJICHUU. 3aTeM JIJaBaJIA JETAM UHIUBUAYyaJIbHbIE TeMbl. Ha 3TOM 3Tane ucnosb3oBaiu
CJIEIYIOLIME UTPOBBIE MPUEMBI:

1. «Ye#t cunkgeiH Jlyume?» CocTaBiasiiin JUAAKTUYECKA CUHKBEHH K Pa3HbIM
CJIOBaM-TIpEIMETaM, CBSI3aHHBIM MEXIy COO0OM OJHOW JIEKCMYECKOW TeMOoM
(Hanpumep, pa3Hble BUABI OJIEKIbI). A 3aTeM 00CyX aayiu, 4eil TeKCT Obu1 Hauboiee
YAQYHBIM U TIOYEMY.

2. «PeuenBeTuky. JleTsm npeuiaraid IBETOK C HECKOJIbKUMHU JenecTkamu. Ha
KQKJIOM JIENEeCTKE ObLI M300pakeH MpeAMET MO OMNpPEeIeICHHON 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 6pocanu KyOuK, BhITIaBIIAs
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KapTUHKA U CTAaHOBUJIACh TEMOM CUHKBEWHA.

4. «Bomyok». Kpyrinoe none aenunoch Ha HECKOJIBKO CEKTOPOB. B kaxiom
CEKTOpe HM300pakeH MpeIMeT H3ydyaeMoil Jiekcudyeckol TeMbl. PeGeHok Bpariai
BOJIYOK HA KaKOW IIPEAMET I0IIaJana CTPENKa BOJIYKA, ITOCIIE OKOHYAHMS BPAILLIEHHUS, O
TOM IPEAMETE COCTABIISIICS CUHKBEMH.

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

Takum 00pa3oM, TEXHOJOTUS CHHKBEHH CIY)KUT CpPEIACTBOM OOydYeHUs
KpaTKOMY I€pecKa3y, IO3BOJIIET OBICTPO MOJYYHUTh pE3yJbTaT, HAIpaBlieHA Ha
pPa3BUTHE Yy AECTEH CIECAYIOIINE YMEHUI U HaBBIKOB:

- CaMOBBIPAKEHHE, KOHTPOJb M CaMOKOHTPOJb (JI€THU MOTYT CpaBHHUBAaTh
CUHKBEWHBI U OLICHUBATD UX)

- yMmeHue J100bIBaTh HHGPOPMAIMIO, TPOBOJIUTH HCCIEAOBaHUE, JETaTh
CPaBHEHMS, COCTABIIITh YETKUN BHYTPEHHUN IJIaH YMCTBEHHBIX JEHCTBUM, PEYEBOIO
BBICKA3bIBaHUS;

- yMeHue (hopMyJIUpOBaTh U BBICKA3bIBATH CY>KJICHHUS, 1€JaTh YMO3aKIIOUEHUS;

Hcrnonb30BaHNE CUHKBEHA OKA3bIBAET MOJIOKUTEIBHOE BIUSHUE HA PAa3BUTHUE

HC TOJIBKO PCUYCBLIX IIPOLHCCCOB, HO H HCPCUCBLIX: BHUMAHUA, IIaMATH, MBIIIIJICHU .
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SMOIIMOHAJIBHOE PA3BUTHUE JETEM 4 — X JIET )KU3HU

IHIPUJIATKO H.II.

Bocnumameny,

MGFE JIOY JI/c kombunuposannozo euda Ne 16,
2. benecopoo, Poccus

BAPAHKHHA E.H.

Bocnumameny,

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

OMornmoHanbHas cdepa SBISETCS BAXKHONW COCTABISIIONIEH B Pa3BUTHH
JOIIKOJIbHUKOB, TaK KaK HHUKAaKoe OOIIeHue, B3auMOJCUCTBUE HE OyAeT
3¢ (PEeKTUBHBIM, €CIIM €ro YYaCTHUKM HE CHOCOOHBI, BO-TIEPBBIX, «UYUTATHY
AMOLMOHAJIBHOE COCTOSIHUE JIPYroro, a BO-BTOPBIX, YIPABISATb CBOMMHU SMOLUSIMHU.
[ToHumMaHue CBOMX SMOLMK M YYBCTB TaK € SBJSIETCS BaXHBIM MOMEHTOM B
CTAaHOBJICHUH JINYHOCTU PACTYIIETO YEIOBEKA.

[Ipn Bcel KaxylIeWCcs MPOCTOTE, PACMNO3HABAHME M Mepeaya >MOUUNA —
JIOCTATOYHO CJIOKHBIM TIpoliecc, TpeOyronmii oT peOEHKa onpeaeaEéHHbIX 3HAHUN U
OIIPELIEJIEHHOTO YPOBHS Pa3BUTHSL.

Jletn npexxae Bcero oOpamaroT BHUMaHUE HA BbIpAXKEHHUE JIMLIA, HE TIpHUIaBast
3HAYEHUSI MTAHTOMUMUKE — [103€ U )KECTaM.

W cTOYHMKOM MepeKMBaHUs MaJIbIllla OKa3bIBA€TCA BCE, K YEMY OH MPUKACAETCH,
BCE, YTO MMEET JJI1 HEro MHTEpeC W 3HaueHue. Bo B3aMMOOTHOIIECHUSIX C JPYTUMHU
JOJIbMU — B3POCJIBIMU (CHavaia OJIM3KUMHU) U IE€TbMH — PEOEHOK OCTPO YYBCTBYET U
JIACKy, ¥ HECMPaBEIJIMBOCTh, TOOPOM OTBEYaeT Ha AOOPO M THEBOM — Ha obuay. B
CKa3KM OH BXKMBAETCS KaK B pealibHO mpoucxojsiiee. ['epou, momasime B Oeny,
MPUHUMAIOTCS. MAJIBIIIIOM OJIM3KO K CEpILy, M COUYYBCTBUE UM 3aCTaBIISIET €r0 MOPOM
BMEIIMBAThCS B TO, YTO OH BUIUT, HAIpUMeEp, Ha CIieHE Tearpa. Mup mOpuUpobI
peOEHOK HE CKIIOHEH JI0 TMOPHI OTIIETSATH YETKOU TPAaHUIICH OT MUpa JIFOJICH: OH YKaJleeT
CJIOMaHHBIN I[BETOK U CEPAUTCS Ha JOXK/]Ib, M3-3a KOTOPOTO HE IMYCKAIOT T'yJISITh.

Ha NPOTAKECHUHU AOIIKOJBbHOTIO ACTCTBA MPOUCXOJUT «BOCIUTAHUE YYBCTB) -

35
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OHHM CO BPEMEHEM CTaHOBATCS U OoJsiee rIIyOOKUMH, U 00jiee YCTOMYMBBIMU, U OoJiee
pa3yMHBIMHM, Jla M BOBHE H3JIMBAIOTCS HE C TakoW J€rkocthio. Ho mro0Ooi, KTo
Ha0JII0/1aJT JOIIKOJIBHUKOB, COTJIACUTCS, YTO TEM HE MEHEE UMEHHO YyBCTBA MPUJIAIOT
UX MOBEJICHUIO 0COOYI0 OKPACKY U BBIPA3UTENBHOCTh. ICKPEHHOCTh, OT3BIBUMBOCTD U
HEIOCPEICTBEHHOCTh MaJIbIIIa- OECCTIOPHBIN MMCUXOJIOTHYECKUI 00pas.

PeGénok mo3HaéT Mup npexke BCero B 00paszax, HarsAHO, KOHKpeTHO. OOpa3bl
ATH 4YPE3BBIYAWHO SIPKU. MHOrMe CBOMCTBA BEWIEH, KOTOPBIE HAM, B3POCJBIM, JABHO
CTaJdu NPUBBIYHBIMM, HA MaJbIIICH MPOU3BOAIT HEOKHUIAHHOE, HEHU3IIIAINMOE
BrieuatieHue. Kpacku, 3BykH, (OpMBI HAIMOJHSAIOT JETCKOE CO3HaHHE TOpas3io
«mioTHee», ueM Haie. [locturas 4To-T0 HEM3BECTHOE MJIA CeO0sl, MBI MBITACTCS
OMHUpaThbcs Ha T€ 00pa3bl, KOTOPhIE Y HEro CIOXKWINCH. OTBICUEHHBIE CIOBECHBIC
paccykAeHus B3pOCIbIX PEOEHOK MOHUMAET C OOJBIIUM TPYAOM, a TO U HE TOHUMAET
coBceM. Ho ecnu Te »xe 3HaHUs BBIPA3UTh HATIISIHO, OH YCBOUT UX JIETKO.

B wurpax [OLIKOJIBHHUKOB MPEAMETHl  IPETEPHEBAIOT  YIAUBUTEIIbHBIE
MpeBpallleHusl, W CcaM Majblll OyATO 1O MAHOBEHHIO BOJIICOHOW MaJOYKU
MPEBPALIACTCS B «KAIUTaHA», «KOCMOHABTa», «IOKTOpa». [IocTEereHHo cTaHOBSTCA
BO3MOKHBIMH UTPBI, KOTOPBHIE IIETUKOM MPOUCXOJIAT B BOOOpaKeHUU peOEHKA.

HemnocpencTBeHHOCTh TOBENICHUS, KUBasi UTpa YYyBCTB, SPKOCTh 00pa3oB —
COCTABJISIIOT JIW OHM CHWJIY WIM, HampoTuB, ciaboCTh momkonbHUKA? JlroOoi
OJHO3HAYHBIM OTBET HA 3TOT BOMPOC, MYCTh U MOAKPEIUIEHHBIA BECKUMU JIOBOJIAMH,
puBEN ObI HAC K HEMPABUILHBIM BBIBOJIAM.

UyBcTBa Malbllla MEHEE OCO3HAHHBI, Ye€M 4YyBCTBa B3pocioro. OHu
BCIIBIXUBAIOT OBICTPO U SIPKO U CTOJIb K€ OBICTPO MOTYT racHyTh. Ilepexos oT ogHOrO
COCTOSIHUSI K JIPYTOMY 4YacTO MOJIHUEHOCEH: «OypHOE Becelbe, a 4epe3 MUHYTY —
CNE3bl. YTPaABIATh CBOMMHU TEPEKUBAHUIMH PEOEHOK HE YMEET, MOYTH BCErJa OH
OKAa3bIBAETCA B IUICHY Y YyBCTBa, KOTOpPOE €ro oxpaTuio. He ymeeT oH TauThCs, Kak
B3POCJIBbIN YEIIOBEK, - Y MaJbllia BCE Ha BUAy. JleBouka crpammBaer otua: «Korma el
YTO-HUOY/Ib TEPsEIlb, HY TAICTYK, KHUTY, ThI IU1auelib?» - «HeT, - oTBevaeT orer, - 5

ULy U CTaparoCch HAUTW». — «A f mmavgy». — «Pa3Be 3To nomoraet Hautu?» - Het, HO
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CJIE3bI CAMU BBICKAKUBAIOT.

Haubonee cunbHbII W BaXHBI HCTOYHUK TEPEKUBAHUN peOEHKa — €ro
B3aMMOOTHOIIEHHUS C APYTUMH JIFOJIbMH, B3pOCIbIMU U J1eTbMU. Korna okpyskaromiue
JIACKOBO OTHOCSTCS K peOEHKY, MPU3HAIOT €r0 IIpaBa, NPOSBISAIOT K HEMY BHUMaHUE,
OH HCIBITHIBAET SMOIMOHAIBHOE OJaromoiaydMe - YyBCTBO YBEPEHHOCTH,
3amuIEHHOCTH. OOBIYHO B ATUX YCIOBUSIX y peOEHka mpeobiamaer 0oxapoe,
KU3HEPAJOCTHOE HACTPOEHHE. OMOLMOHAIBHOE OJaromnoiydyue CrnocoOCTBYET
HOpPMaJIbHOMY Pa3BUTHIO JIMYHOCTH PEOEHKA, BBIPAOOTKE Y HEro MOJOXKHUTENIbHBIX

Ka4dyCCTB, IIO6pO)KeJIaTGJII>HOFO OTHOILICHMA K APYI'UM JIHOOAM.

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

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

MMO3HABaTEJIbHOrO pa3BUTHs». — M., 2002r.

KOHCIHEKT IO NO3HABATEJIbHO-UCCJIEJOBATEJbCKOH
JESITEJIBHOCTHU C JETHbMH BTOPOM MJIAJIIIEH I'PYTIBI

KOYEJIAKOBA E.H.
Bocnumamen,
MBEJIOY «I]PP- 0/c «Pocunkay,
2. Abakan, Pecnyonuxa Xaxacus
Tema: «IlomoxxeM Muiike NpoCHYTbCSD)
[lenb: co3ganne COMANbHON CUTYallMH Pa3BUTHI B MPOIIECCE TTO3HABATEIBHO-
HCCJIEIOBATEIbCKOM JIEeATETLHOCTH.

3amaun:

1. Co3pnarb ycinoBus aJis:
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- B3aMMOJIEMCTBHS JeTel B mapax (pa3BuUBaTb YMEHHE OOCYXKIaTh,

JOrOBapuBaThCA);

- pa3BUTHUS TPEJACTABICHUA O BpeMeHHM Tojia «BecHa», 0 ee XapakTepHBIX
IpU3HAKaX;

- Pa3BUTHS PEUEBOI aKTUBHOCTH (pacCIIMPATH CIOBaph Mo Teme «BecHay).

2. Co3pnath yciaoBUs IJIS:

- pa3BUTHSI MPEJICTABICHUN O SBJICHUSX MPUPOABI (C [IBETYIIUMU TPABSIHUCTHIM
pPacTeHHEM — MOJICHE)KHUK);

- pa3BUTHUS MPEACTABJICHUS IE€TEH O MTOBEJACHNUU )KUBOTHBIX 3UMOM, BECHOM.

3. Co3nath ycinoBUs AJIS:

- BOCIIMTAHUS KEJIaHUS TIPUUTHU HA TTIOMOIIIb;

- BOCITUTAHMUSI JIIOOBU K KMBOM MIPUPO/IE.

[IpenBaputenbHas paloTa: HAOMIOJAEHHE HA MPOTYJIKaXx 3a MEpPBbIMHU

IIpu3HakaMu BCCHBI B IIPHPOAC, paCcCMAaTPpHUBAHHC I/IJ'IJ'IIOCTpaHI/If/'I H KapThuH C

BECEHHUMM TIEU3AKAMU.

MaTepl/IaHbI )41 OGODVI[OBaHI/IeI KapTHHKH MW HWUIIOCTpalluyu C BCCCHHUMH

nen3akamMM, ¢ BECEHHEH Karenbio, n3o0paxkeHne «COJHBIIIKA», UTPYIIKa 3aika,
MOJILOEPT, MarHUTHI.

Oo6pazoBatenbHas 00nacTh: «Ilo3HaBaTEILHOE PA3BUTHEY

Wurterpaumst ¢ oOpa3oBaTeNbHBIMA — OOnacTsMu: «PeyeBoe  pa3BUTHEY,
«Duznueckoe pazpuTHe», «ColMaIbHO-KOMMYHUKATUBHOE Pa3BUTHEY

Xo1x 00pa3oBaTeJLHOM 1eITeJILHOCTH:

BBoaHas yacTth.

Jletn urparot B rpymre.

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

- 3ailka 4eM-TO OTOpPYEH.

- XotuTe Yy3HATh, MOYEMY OH Oropu¢H’  (Jemu ecmawom psoom c
gocnumameJiem U 3auKoll).

(Llemu 300posaromcs, 3a0arom 3aiike 6onpocwi).
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- PebsiTa, 3aliunk roBOopuT, YTO B JIeCy HaCTynuia BecHa. Bce 3Bepu eil oueHb
pazbl ¥ TOJIBKO OAMH MuIllka HE MOXKET MPOCHYTHCS MOce 3UMHEN crsiuku. OH He
BepUT 3aiike, YTO MpHIILIA BECHA, M MPOAOJDKACT Janbliie cnath. (Jemu ciaywarom
3aiixy, couyscmeyiom emy).

- Bot nouemy 3aiiunk paccTpoeH.

- PebsrTa, a y Hac kakoe Bpems rojia?

- [Touemy BbI Tak pemviin?

- Kak BbI ymaere, a eciii Munika Toke yBUINUT 3TH IPU3HAKU, OH MIPOCHETCA?
(emu paccyscoarom, 6vlcKkazvléaom c8OU MHEHUS, XOMAM NPUUMu Ha NOMOUb
3atike).

- MBI MO)keM 3aiike TOMOYb?

- Kax?

(Bocrniurarenb BOBIEKaeT B OOCYKACHUE TE€X JIETEH, KOTOPhIE HE UMEIOT OMbITA
MyOJIMYHOTO BBICTYIUICHUS)

(Jemu paccyscoarom, 8bicKazvbl8arOm 80U MHEHUSL).

- Haiimem nmpu3Haku BECHBI, IaIUM 3alKe, a OH MOKa)xeT MuIke.

OcHOBHasl 4acThb.

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

- MBI MO€eM B KApTUHKAX HAUTU MPU3HAKU BECHBI?

- XoTute HauTu?

- ITocmoTpUTE KaKk MHOTO CTOJIOB C KAPTUHKAMHU.

- Uto0 ObicTpee CHpaBUTHCS C 3aJaHUEM, 4YTO JOJKHBI chenarb’ (emu
paccyacoarom,

omeeuarom, GblCKA3bI8AION HCENAHUL NPUCYRUMb K 0esMelbHOCTU).

- Uto6 ObIcTpee CIIpaBUTHCS € 3aJaHUEM, YTO JIOJDKHBI ¢lleNaTh?

(Bocriurarens mpejiaraer BbIOpaTh JApyra sl HAXOXKJICHUS KapTUHKHU C
MIPU3HAKOM BECHBI U IPUCTYIUTH K padoOTe.

BocnuraTens oka3biBae€T MHAWBUAYAIBHYIO TTOMOIIb AETSIM IO 3arpoca).

- [lpennararo moMecTUTh KAPTUHKY C TIPU3HAKAMH BECHBI Ha MOJIBOEPTE.
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([lemu oenamcs na napwl, 8vi6uparom cmoil.

Jlemu paccmampueaiom KapmuHKU, paccyxrcoaiom, ebloupaiom ¢ npusHaKom
BECHbL U Kpensm Ha Molbbepm).

Ilpezenmayun 6b10panHbIX KAPMUHOK.

- A celiuac, KaxJ1ast mapa pacCKaxkeT, I0YeMy, UMEHHO, 3Ty KapTUHKY BbIOpaJH,
YeM 3Ta KapTHUHKA OTIUYAETCS OT JPYTHUX.

(BocniuTaTenb BOBIEKAET B OOCYKIECHUE TEX JACTCH, KOTOPHIE HE UMEIOT OIbITA
IpeACTaBICHUS CBOMX padoT)

([Jemu caoamcsa nonykpy2om 6031e MOabOepma, 8 nape aHaIuupyrom ceo
0esimeIbHOCMb, 8bIX0051 K MOJIbOEpy, GHUMAMENbHO CAyuaom opys3ell).

- Pebsita, kak BBl AymMaere, ¢ ITUMHU IPU3HAKAMU BECHBI, 3allYUK MOXKET
pa30yauth Mumky?

- Ornaém 3alike KapTUHKM C IpU3HAKaMH BECHBI, YT00 Mulike nokasain?

(Lemu omeeuarom, denarom 6v1800).

3akiI04YHTeIbHAA YaCTh.

- PebsiTa, kOMy U Kak MbI TOMOTJIH?

- UTo MBI 17151 3TOTO caenanu?

- Uto niis Bac ObLIO TPYAHBIM?

- Uto BaM MOHPaBUJIOCH?

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

- Pe6siTa, xakue Bol Mononbl! Teneps Muliika HUKOT/1a HE IEpeIyTaeT BECHY ¢
JIPYTUM BpEMEHEM Tojia U OyAET MPOCHINATHCS, B CBOE BPEMSI.

(lemu omeeuarom Ha 80NPOCHL, paccyrHcoarom, 0eiaronm 8ble00bl).
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BOCIHIUTAHME SCTETUYECKOM KYJIbTYPhHI JUUYHOCTHU
CPEACTBAMMU IIPUPO/AbI

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

2. beneopoo

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

1I0IIOBA O.C.
Bocnumamens,

MBJ[OY o/c 19,
2. beneopoo

B crathe IMpoaHaJIM3upPOBaHbl BCC DJICMCHTBHI 3CTCTHYCCKOI'0 BOCHHUTAHWA, KOTOPBIC TCCHO
B3aUMOCBA3aHbI MCIKAY CO6OI>1, BCAb OT TOIO, KaKOM dCTETHUYCCKHI nacal C(I)OpMI/IpyeTCH B I'OJIOBEC
pe6eHKa, 3aBHUCHUT, KaK OH 6YIICT BOCIIPMHUMATh MNPOU3BECACHHUEC NCKYCCTBA, KAKUM 06p2130M u 1o
KaKMM KPUTCPpHUAM €TI0 OLCHHBATD, 6y,HeT JIX OH COIICPCIKUBATHL ABTOPY INPOU3IBEACHHUA, U BCC OTO
6YZIGT CBHUACTCIILCTBOBATL O €I'0 9CTCTUUCCKOM BKYCC.

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

Bonpoc o ¢popmupoBaHuu 3CcTETUUECKON KyJIbTYphl JUYHOCTH BCEraa ObUT U
OyleT akTyajeH, MOTOMY 4YTO OT YPOBHSI KYJbTYpPhl Ka)JOro OTIEIBHO B3ATOIO
YeJIOBEKa 3aBUCHUT YPOBEHb KYJIBTYPHOTO pa3BUTHUS OOILIECTBA B LIEJIOM.

B3auMoCBsA3p BOCIIPUATHUS YEIOBEKOM IIPUPOJABI U €70 BHYTPEHHETO Mupa B.A.
CyxomnuHckuil  chopmynupoBain ciueayomum obpazom: «llpupona sBasiercs
MCTOYHUKOM J100pa, ee KpacoTa BIMSET Ha AYXOBHBI MHUp YelOBEKa TOJbKO TOT/A,
KOI'/Ia FOHOE cep/ilie 00JaropaxMBaeTCsl BhICIIECH YeIOBEYECKONW KPacoTon - 100poM,
MpaBJ0ii, YeTOBEYHOCTHIO, COUYBCTBHEM, HETPUMUPHUMOCTBIO KO 31y ... [IpuTymnienue
YyBCTBA YEJIOBEYECKOI0 JOCTOMHCTBA BEAET K TOMY, UTO YEJIOBEK HE BUJIUT KPACOTHI
npuponas» [3, c. 26].

OrpoMHy10 poJib 3CTETUYECKOTO BOCHPUATHS Npupoisl noadepkusan K./

VYIIUHCKUIM: «...BOCHUTATEIBHOE BIMUSHHUE MPHUPOABI, KOTOPOE KaXIbId OoJiee Win

41
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MEHEE HUCTIBITHIBAJ Ha ce0€, KOTOPOE ¢ TAKOM KUBOCTHIO BEIPAKACTCS TTOYTH B KaXKIOM
BBIMBIIIUICHHOM M HCTUHHON OHorpaduu...Majao OIIEHEHO B mefaroruke» |5, ¢. 389].

K.JI. YmumHCKUMA paccMaTpuBall BOCIHTaHUE KaK OOIIECTBEHHOE SIBJICHHE.
«IIpeameTomM BOCTIUTAHUS SABISACTCS YEJIOBEK, U «ECJIH IeIaroruka XoueT BOCIHUTHI-
BaTh YEJIOBEKAa BO BCEX OTHONIEHHUSAX, TO OHA JOJDKHA MPEXAE Y3HaTh €ro BO BCEX
otHomeHusix» [4, T.8 c. 23]. Ocoboe BHUMaHHME OOpaTWJI Ha BJIUSHUE
HETpPeTHAMEPEHHOTO BOCIIUTAHUS, BIUSIHUSL OOIIIECTBEHHOM CPEJIbI, «JIyXa BPEMEHUY,
€ro KyJIbTYPhI M TIEPEIOBBIX OOIIIECTBEHHBIX HICAJIOB.

PykoBuiipiH M. M. cuutan, 4Tto «ICTETMYECKOE BOCIMTAHUE HMEET CBOM
npeaMeT, cBoe crernuduueckoe cojepxkanue. Ero menm u 3amadud onmpeaessitoTcs
YHUBEPCAJIBHBIM XapaKTEPOM €ro BO3JICUCTBHUS, OXBAaTHIBAIOIIUM Pa3IMYHBIC CHEpHI
YEJIO0BEYECKOU AesaTenpHocT» [2, ¢.103]. OcreTmyeckas KyJibTypa JHYHOCTH
HETOCPEJCTBEHHO CBS3aHa C CYIIECTBYIOIIEH CUCTEMON ACTETUYECKOTO BOCITUTAHUS B
00111eCTBE U 3aBUCUT OT KOHKPETHBIX ()OPM U METOJIOB, IPUMEHSIEMBIX OOIIECTBOM JIJIS
YCIEUIHOTO Pa3BUTHUSI.

DcTeTHYecKoe BOCIHTaHUE OOYCIOBIIGHO KOMIUIEKCOM IICJICBBIX 3ajad
BOCIIMTaHUS HPABCTBEHHOTO, TPYAOBOTO, JKOJOTHMUYECKOTO U  (PU3HUECKOTO.
DCTeTUYEeCKOe BOCIIUTAHUE, SIBJISSCH MHOTOIUIAHOBBIM TMPOLIECCOM, MPEIoaraet
HETIOCPEJICTBEHHYIO 11eJIb — (POPMHUPOBAHKME ICTETUUECKUX YYBCTB, OTPEOHOCTEH M
MHTEPECOB, HJCTETHYECKMX BKYCOB U HUJICAJIOB, CIOCOOHOCTHM YelOBEeKa K
XyJA0KECTBEHHOMY TBOPYECTBY U ACTETUYECKOMY OCO3HAHMIO OKPYKAIOIIEro MHpa.
Bwmecre ¢ TeM ¢opMupoBaHre HapaBICHHOTO 3CTETHYECKOTO CO3HAHMS HE SBIIACTCS
CaMOIIEITbI0 ACTETUYECKOTO0 BOCITUTAHUSI.

[Tpu ymenoi opranuszanuyd oOy4eHHUS U BOCIUTAHUS HPABCTBEHHBIX HOPM Ha
YpPOBHE IIKOJBI, JIETCKOTO CaJa, CEeMbHM CKJIAJbIBACTCS CHCTEMa ASCTETHUYECKOTO
BOCIIPUSITUSL  OKPYKAIOIIETO. DCTETUYECKOE BOCIHUTAHWE OKa3bIBaeT MPSIMOE
BO3J/IciicTBHE HA (OPMHUPOBAHNE HPABCTBEHHBIX IPUHITUIIOB YEJI0BEKA, PACIIUPSCT €T0
o011I1e MPEeICTaBICHUS U TTO3HAHUE €ro 0 MUpe, OO0IEeCTBE U IPUPO/IL.

OcHoBHas 3aga4a 9CTCTUYCCKOIO BOCIIMTAHHUA — PAa3BHUTHUC COIICPCIKMBAHUA B
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UHAUBUJE, CONEPEKUBAIOIEH WHIUBUYAIbHOCTH.

Bce »ieMEHTBl 3CTETMYECKOTO BOCHUTAHUSI TECHO B3aWMOCBSI3aHBI MEXKIY
co0oM, Belb OT TOro, KakKoW 3cTeTHYecKuid 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 OyIEeT CBUIETENLCTBOBATH O €r0 AICTETUYECKOM BKYCE.

TpamunmoHHass COBETCKasl TIEIaroruka, B TOM YMCJIE U IOIIKOJIbHAS, 9TO ObI HU
JIEKIapUpOBaJIOCh, PEATbHO HCXOJWJa U3 TOro, 4YTO €€ 3ajadyei sBJsercs
(dbopMHUpOBaHUE KETAEMOT0 MOBEICHUs peOeHKA.

PeOenok pa3BuBaercs ObicTpee W JIydllle, €CIM MOXET JeHCTBOBAaTh
CaMOCTOSITEJIBHO C €aMOro paHHero Bo3pacta. Merog M. MoHTeccopu COCTOUT U3
TpEeX OCHOBHBIX 4YacTel: peOeHka, OKpyKawomnied (MOoATrOTOBIECHHOM) Cpelbl,
Bocriutatens. «lloaroroBka cpenbl W TMOATOTOBKA YYHUTENS €CTh MPAKTUYECKUI
dbyHaamMeHT Haliero Bocnutanus» [1, c. 156].

Takum 00pa3om, 3CTETUYECKOE BOCIIUTAHUE, SIBISACH OJJHUM U3 KOMIIOHEHTOB
IIEJIOCTHOTO TEAarormueckoro Impoiecca, MNpU3BaHO CcHOPMUPOBATH Yy JETEH
CTPEMJICHHE U YMEHUE CTPOUTH CBOIO JKM3HB MO 3aKOHaM KpacoThl. l[Ipenmaraembie
KauyecTBa JIMYHOCTH, C OJHOM CTOPOHBI, JOCTAaTOYHO SICHBI, YTOOBI CIY>KUTh
OpUEHTHPaMU B BOCIIUTaHUH, & C APYroi CTOPOHBI, JOCTATOYHO OOIIUPHBI, YTOOBI HE

CKOBBIBATb MHUIIUATHUBY U TBOPUCCTBO ICAAroroB.

Cnucok aureparypsl

1. M. Monteccopu IToMoru MHe cienath 3T0 camomy. - M.: Kaparmys, 2000.
- 272 c.
2. M.M. PyKoBUIIBIH OCTETHYECKOE BOCIHUTAHUE KaK TPYJAOBOU H

MeJJarOru4ecKuil mporecc// ICTETHUYEeCKOe BOCIIUTAHUE B TIEIUHCTUTYTE CO. TPYIOB. —
M., 1977. - 159 c.

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

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

5. K.J. Yuiuackuii M306paHHbIe megaroruyeckue mpou3BeacHus. - M.:

[Tpocsemenne, 1968. — 557 c.
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KOHCIHEKT MMO3HABATEJIbHO-UCCJIEJJOBATEJBCKOM
JESITEJIBHOCTHU C JETHbMU NEPBOM MJIAJIIIEH I'PYTIIBI

MAPTEJIb O.B.
Bocnumameny,
MBEJIOY «I[PP — o/c «Pocunkay,
Poccus, Pecnyonuxa Xaxacus, ecopoo Abaxan
Tema: «KHura B rocty K Ham IPUIILIA»
Heab: co3nanue coLMaIbHON CUTYallMU Pa3BUTHS B MIPOLIECCE TO3HABATEIBHO-
HCCIIEIOBATENIbCKOM AEATEIbHOCTU JETEN.
3axaun:
- 00ecneunuTh YCI0BUS JIJIsl BBIPAXKEHUSI IEThbMU CBOETO MHEHUS,
- CIOcOOCTBOBAaTh PAa3BUTHIO HAaBbIKA B3aMMOJICHCTBUS CO CBEPCTHUKAMHU
(mapamn);
CO31aTh YCJIOBHS JJIS:
- IPOSIBJICHUS] MHUIIMATUBHOCTU U CAMOCTOSITEIbHOCTH;
- pacIIMpEeHUs MPEICTABICHUHN O CBOMCTBaX Oymaru (pBETCS, MHETCS, HAMOKAET,
pexercs);
- pa3BUTHS Yy JIeTed HaBbIKa OSKCIEPUMEHTUPOBAHMS (BBICKA3bIBATH
MIPEANOJIOKEHHUS, JIENaTh BBIBOJIbI, 00CIIEIOBAThH IIPEIMETHI)
- paclIMpeHHs] U aKTUBU3UPOBAHUS CIIOBAPHOrO 3araca (LBETHasl, riajkas,
miepiiaBas, TOHKasi, TOJICTasi, MHETCS, PBETCSI, PEIKETCsI, HAMOKAET);
- BOCTIUTAaHUSI OEPEKHOTO OTHOIICHUS K KHUTaM.
Xoo oesmenvrocmu
BBoagHas yacthb
- JluHb-IMHB, NWHBb-JAEHb, HAYMHAEM HOBBIA J€Hb. JlWau-aunu, ITUIW-IUiIu,
KOJIOKOJIbuMKKM Oynuin. Bceex 3aifuat, Bcex exar. M BOpOOBIIEK MPOCHYJCS, U
3a4OHOK BcTpenenylics. Ha 3apsanky, kto BnpunpsbkKy. KTo Brpucsgouky, depes
1oJjie HanpsAMUK. [IpbIr-npeIr-NphIr-MnpeIr.

- 3npaBcTBYHTE, pedsta! JlaBaiiTe mo3gopoBaeMcs Ipyr ¢ APYroM U MOXKeJIaeM




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

JPYT IPYTy XOPOIIEro HACTPOCHUS.
- Pebsra, s1 ceroHs prHeEcia BaM BOT TaKOM 4yJ10 — CYHAy4OK. JlaBaiiTe BMecTe
MOCMOTPHUM, YTO K€ B HEM JICIKUT.

- PebsTa, a 3HaeTe u BbI, U3 YETO clieJaHa 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 J1eJ1aTh?

- Torna, moBTOpSAITE 32 MHOW BOJIIIIEOHBIE CIIOBA.

Ecnu npy>kHO BCTaTh HA HOKKH, TOMTHYTh, PBITHYTh — HE YIACTh.

To B BoJIeOHBIA MUp OyMaru, MOKHO Cpa3y ke MONacTh.

- Bor MBI u okazamuch ¢ Bamu B OyMakHoil ctpane. Ceifuac MbI ¢ BaMmH
MMO3HAKOMHUMCS ¢ OyMaroi moosmke.

OcHOBHasA 4acTh

1. «Kaxkast Oymara ObIiBaeT»

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

- Bymara OniBaeT 1iBeTHas1, Oenas, ToJCcTast, TOHKas, TJIajiKas ¥ mepIiaBasi.

2. «bymara muercsa»

- PeGsiTa, BO3bMUTE MOJIOCKY OyMaru u nonpooyite ee cMaTh. YTo MBI MOKEM
cKa3aTh npo oymary?

3. «bymara peetcs»

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

4. «bymara HamoKaeT»

- PebsiTa, BO3bMUTE TPETHIO MOJIOCKY OyMarv U ONyCTUTE €€ B €MKOCTh C BOJOM.
UTo MBI MOXKEM CKazaTh Mpo Oymary?

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

- A Ttenepp naBaiiTe oTaoxHeM. [IpoBoauTCs MagbuMKOBash TMMHACTUKA O]
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MY3bIKY
«ITayqox»
3akiouMTeNbHAS YACTh
- 13 yero cnenana kuura?
- UTo MOXHO clienath ¢ Oymaroit?
- Uto Oynet ¢ Oymaroi, eciiy €€ onmyCTUTh B BOTy?

- Yro Oyzer ¢ Oymaroit, ecnu e€ cMATh?

NHTEPAKTUBHOE OBYYEHUME U EI'O MOTUBAIIMOHHBbIE
BO3MOXHOCTH

ITUPIITYK T.E.
HAYanbHUK YUKIA Kageopsl udeoiocuieckol pabomol U COYUanIbHbIX HAYK,
YO «Boennas axademus Pecnyonuxu benapycoy,
Pecnybnuxa benapycw, . Munck
Bce Bo3pacrarommii moTok HH(OpManuMuM B HacTosulee BpeMs Tpedyer
BHEJPEHUS B 00pazoBaTeNbHBI MpOLECC TaKMX METOAOB M (opMm oOyueHus
MOJIO/IEKH, KOTOPBIE TO3BOJISIOT 3a IOCTATOYHO KOPOTKHM CPOK IepeaBaTh O0JIbLION
0o0beM 3HaHUW, O0OECHEYUT BBICOKMU YPOBEHb OBJIAACHUS MNPOPECCHOHATBHBIMU
KoMrieTeHusiMU. OTHAKO OJTHA U3 TJIABHBIX MPOOJIeM B 00J1acT 00pa30oBaHus CBs3aHA
C JIEMOTHBUPOBAHHOCTBHIO OOJIBIIMHCTBA OOYYaOIIMUXCS, C U3MEHEHHEM LIEHHOCTEU
COBPEMEHHOU MOJIOAEXKH, KOT/Ia CaMOIIENIbI0 CTAHOBUTCSI HE CaM IMPOLeCC MO3HAHMUS,
OBJIAJICHUS] KOMIIETEHIUSIMU, a TIOJIyY€HUE TMOATBEPKIAIOIIET0 JOKYMEHTa 00
00pa3oBaHMU, YTO B CBOIO OUYEPEb, IPUBOAUT K CHIXKEHHIO TTOKa3aresieid 00ydeHusl.
C yueToM CKJIaJbIBAIOIIEHCS CUTYAllMU B MOJIOJIEAKHOM OOIIECTBE HEOOXOAUMO
TOBOPUTH O TOM, YTO HEM30EKHO JOHKHBI MEHATHCA QYHKLIHUU TPEnoJaBaTess U ero
posib B mpodeccHoHaIbHON IMOJTOTOBKE CTYyJeHUecKkod MoJoaexku. I[lemarory
HEOOXOUMO HE MPOCTO TPAHCIUPOBATH 3HAHHS, & MOTUBHUPOBATH OOYYAIOLIUXCS,
opraHuszysi UX  y4eOHO-TIO3HABATENbHYIO  paboTy  dYepe3  OmpeeieHHbIC

MeAAarorn4eCKuc TCXHOJIOTUH, AKTUBU3UPYIOHINUEC UX CO3HAHHUC U AKTUBHOCTD.
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MoTuBanusi 0ObSICHSET 1IeJICHANPABIEHHOCTh ACHCTBUN, OPraHU30BaHHOCTh U
YCTOWYHMBOCTh  LEJIIOCTHOM  JICSITEIbHOCTH, HANPAaBICHHOM HA  JOCTHUXCHHE
onpenenénnou nenu. [lo muennto H.B. bopaosckoii, A.A. Pean u N.II. [Tognacoro
MOTHBaNMs K oOydeHuro — (ot ¢pani. motif, or mar. moveo — ABUTAIO0) — 3TO
«TPOTIECChI, METOMABI, CPEACTBA MOOYXICHUS YydYallerocs K MPOJAYKTHBHOU
MO03HABATENLHOMN JESTENBHOCTH, K aKTUBHOMY OCBOEHHIO COJIEPXKaHUsSI 00pa30BaHM
[2;c. 158] [4; c. 121].

B Hacrosiiee Bpemsi B Teopuu OOpa30BaHUs CIOXKUIUCH, YTBEPIUIUCH H
MOJIYYHJIA TIUPOKOE pacrpocTpaHeHre Tpu GopMbl B3aUMOICUCTBUS MPENOo aBaTes
1 00ydJaronuxcs: acCUBHAs, aKTHBHAs W WHTepakTHBHas. Kaxmas u3 3tux ¢opm
MMEET CBOM OCOOEHHOCTH.

Ilaccusnas popma ob6yuenus — 310 Takas Gopma B3auMOJICUCTBUS, IPU KOTOPOH
MpPErNoiaBaTellb  SIBISCTCS TJaBHBIM W OCHOBHBIM  JCHCTBYIOIIMM  JIHIIOM,
YIOPABISIONIMM XOJOM 3aHSTHS, a OOYy4alollUiCA BBICTYMAeT B POJIM MACCUBHOIO
ciymaTens, momuyuHeHHOTro. Ha Takumx 3aHsaTHsX oOpaszoBarenbHAas ACSITEIBHOCTH
XapaKTEepU3yeTcsl aBTOPUTAPHBIM CTUJIEM M OCYIIECTBISETCS  MOCPEIACTBOM
KOHTPOJIBHBIX paboT, OMPOCOB, TECTOB, JieTyuek u T.1. [laccuBHas dhopma oOyueHus
MIPEANOJIaraeT OTHOCUTENIBHO JIETKYIO IMTOATOTOBKY MTPEMOIaBaTelIs K 3aHATHIO, a TAKKE
MO3BOJISIET TPAHCIUPOBATH OOJIBIIIOE KOJTMYECTBO YUeOHOTO MaTepuaia.

Ilpu axmuenou Gopme o00yueHus TpenoaaBaTeb U  O0ydarouuecs
B3aUMOJICUCTBYIOT B XOJI€ 3aHATHS Jpyr ¢ apyroMm. OOydaromuiics CTaHOBUTCSA
AKTUBHBIM YYaCTHHUKOM 00pa30BaTEIHLHOTO MpoIlecca.

AkTUBHBIE (DOPMBI TIPOBEICHUS 3aHITHH — ATO Takwe (HOPMBI OpraHU3aIUN
o0pa3oBaTeNpHOTO  TpoIlecca,  KOTOPbIe  CIIOCOOCTBYIOT — pPa3sHOOOpa3HOMY
(MHAMBUAYAJIBHOMY, TPYIIIOBOMY, KOJUIEKTUBHOMY ) U3YUYEHUIO (YCBOCHUIO) yUE€OHBIX
BOIPOCOB (TIp0O0JIEM), aKTUBHOMY B3aMMOJICHCTBHIO O0YUYaIOIIMXCS U MpernogaBaTes,
KUBOMY 0OMEHY MHCHHSIMU MEXX]Ty HUIMH, HalleJICHHOMY Ha BBIPAOOTKY IPABUIHHOTO
MMOHUMAHUS COJCPKAHHWS HW3y4aeMOH TeMbl W CIIOCOOOB €€ MPaKTHYECKOTrO

rcnoJyb3oBanus [1, ¢.13].
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AKTHUBHBIE POPMBI MPOBEACHUS 3aHATUN (TIPOOIEMHbIE JIEKIIUH, JIEKIIUU-TIPECC-
KOH(epeHIINH, TUCKYCCHH, ACIIOBBIE M OJUI-UTPHI, Pa3bITPhIBAHUE POJICH, aHAIIN3 |
pelIeHNEe KOHKPETHBIX CHUTYallud, «KPYIJIBIA CTOJ», «MO3roBas araka» Keic-
TEXHOJIOTUM W JP.) UMEIOT LEJbIM CHEKTP METOAOJOTUYECKUX MPEUMYIIECTB Mepea
naccuBHBIMU. [Ipexkne Bcero, akTUBHBIE (OPMBI TPOBEACHUS 3aHATHI Pa3BUBAIOT
NOTEHIIMAJI HE TOJBKO O0YyYarollerocsi, Ho ¥ caMoro Iejaarora. OTH IPEUMYIIECTBa
OCHOBaHBI HA aKTUBHOM, JEMOKPATHYECKOM, SMOITMOHAIIBHO OKPAIIEHHOM OOIIEHUN
y4acTHUKOB 3aHsATUsA. OpHako mpu Takoil QopMe oOydeHHs MpenojiaBaTellb
CTaJIKUBAETCA ¢ 00Jiee CI0KHOM U 3aTPaTHOM 1O BPEMEHHU MOATOTOBKOM K 3aHATHIO, a
TaK)Ke€ TEPSET PhIUard BIIACTBYIONMIETO CYOBEKTa (YTO 3a9acTyi0 ICHXOJOTHYECKH
3aTPyAHUTENIBHO JJIS [eJ]arora).

Lpu peanuzayuu unmepaxmugno2o 006yyeHus IPOUCXOAUT U3MEHEHUE MMO3ULINIA
00enx CTOpOH 00pa3oBaTENBLHOTO Mpollecca — OOYydYaroIIerocss W MpernojiaBaTeds,
BO3HHMKAIOT OCHOBBI JJII WX PAaBHOMAPTHEPCKOTO  B3aUMOJEUCTBHS, KOraa
peanu3yloTcs HE CYOBEKT-OOBEKTHBIC OTHOILICHMS, a COBEPIICHHO HOBBIM THII
OTHOIICHUM JJIsi y4eOHOTO 3aBeJICHUs, CYOBEKT-CYObEKTHBIE OTHOIEHUS. J[J1s 3TOTO
MOTYT HCIOJB30BaThCsl AKTUBHBIE (POPMBI, METOABI, TEXHOJOTHH U TPHUEMbI
MIPOBEICHMS YUCOHBIX 3aHATHN, OJTHAKO TIPU OPTaHU3AIIMU UHTEPAKTUBHOTO 3aHATHS
OHM MaKCHMaJIbHO HAMpaBJICHbl Ha Pa3BUTHE CAMOCTOSTEIHHOCTH M AKTUBHOCTU
oOy4Jaroniuxcsi, Ha B3auMOOOyUYEHHE.

HNuTepakTuBHOE 00yUYEHUE B TIEPEBOJIEC C AHTIIMMCKOTO O3HAYACT HAXOKICHHE B
pexuMe auanora, 6ecenbl ¢ KeM-JI1u00, B3auMoieicTBiue. MHOTHe menaroru Mexmy
aKTUBHOW W WHTEpPaKTUBHOU (popmMamMu OOyYECHHS CTaBAT 3HAK PABEHCTBA, OJIHAKO,
HECMOTpsI Ha OOIIHOCTh, OHM MMEIOT paznuuus. VHTepakTUBHOE OOydEHUE MOXKET
paccMaTpuBaThCsA Kak Hambosiee coBpeMeHHas ¢opma akTuBHOro. Kak yTBepkmaer
O.B. MuxailiInueHKko, HMHTEPAKTUBHOE OOydYeHHE, B OTJIMYHME OT aKTUBHOTIO,
OpPUEHTHUPOBAHO Ha O0JIee MUPOKOE B3aUMOICUCTBIE 00YUAIOIINXCS IPYT C IPYTOM, a
HE TOJIBKO C TIpEro 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 JIJIsl HAXOXKIACHUS UCTHHBI, a HAl s
OTBEThl M pEUICHUs, MOXET O00yduTh Jpyroro. MMeHHO 3Ta NPOAYKTUBHAs,
NICUXOJIOTUYECKH KOM(OpTHass U yBJIEKaTelbHas oOpa3oBaTelibHas 00CTaHOBKa
MaKCHUMaJbHO COJCWUCTBYET TMOBBIINICHUWIO YPOBHS 3HAaHUW W MOTHUBAllUU K
npodeccroHanbHOl JesTenbHOCTH. TakuM 00pa3oM, WHTEpPaKTUBHOE OOyudeHHE
MOBBIIAET MOTUBALMIO M CO3JAET TOYKY OINOpPbI MJii PEIICHUS pealbHbIX
npodeccroHanbHBIX 33/1ay.

OnHaKo CyLIECTBYET psiji MPOOJIEM, CBA3aHHBIX C BHEJPEHUEM UHTEPAKTUBHOIO
oOyueHuss B 0Opa3oBareNbHBIA TMporecc. B mepByro ouepear 310 mpodiieMa
NEPETOArOTOBKH MM CMEHBI MOJENHU MOBEJCHHUS CaMOro MpenoiaBareisi, KOTOpoOMy
3a4acTyIO0 CJI0KHO OCBOUTH OTKPBITHIE OTHOLLEHUS C YUEOHOU IPYIION, OCTaBasCh MpU
3TOM B paMKaxX TPaTUIMOHHON (OpPMBI B3aMMOOTHOIICHUN «HAYAJIBHUK» —
«roaunHeHHbI». [Ipu aToM caMm mpenoaaBaTenb JOJKEH SIBIATH co00i oOpasel
BHYTPEHHE MOTHBUPOBAHHOM JEATEILHOCTH JOCTH)KECHUS.

Kpowme Toro, nmpenoaaBaresns 10JKEH BbIACIUTh HAMHOTO OOJIbIlIe BPEMEHU AJIs
MOJTOTOBKM HMHTEPAKTUBHOIO 3aHATUSA. CHibHOE (PU3NYECKOE M SMOLMOHAIBHOE
HaANpsDKEHUE B MPOLIECCE MHTEPAKTUBHOTO OOYYEHHUS Takke MOTpeOyeT BBIICICHUS
BPEMEHM ISl BOCCTAHOBJICHUSI CUJI ITOCJIE TaKOro 3aHsTHs. K coxkaneHuo, B yCI0BHIX
MOCTOSTHHOTO TIOBBIICHUs Y4€OHOW ¥ JAPYTrUX BHUJOB HArpy3KH MeAaroraMm 3TO
CTAaHOBUTCSI BECbMa 3aTPYAHUTEIbHBIM.

VYuurteiBass 0003HAUYEHHBIE BBIIIE MPOOJIEMBI, MEAAror Yalle BCEr0 OCTABIISAET
BBIOOp 3a MaccUBHBIMU (hOpMamMu 00yUYEHUs, KOTOPbIE HE MO3BOJSAIOT CHOPMHUPOBATH
B TIOJTHOW MEpEe CaMOCTOSITEIbHOCTh OOYyYarollerocsi, ero yMEHHE OTCTOSITh CBOIO
TOYKY 3pEHHUs, TTOBECTH 3a cOO0M, (POPMUPYIOT MACCUBHYIO YTHETEHHYIO MO3UIIUIO,
MPEMSITCTBYIOT Pa3BUTHIO MOTHUBAIINHU K MTPO(EeCCHOHATBHOM e TEIBHOCTH.

Takum 00pa3om, MHTEpaKTHBHBIE (POpMBI O0yudeHHS 00Jaal0T TOCTATOYHO
CHJIbHBIMU MOTHBAIIHOHHBIMHA BO3MO>KHOCTSIMH TIPU YCIIOBUU CO3/IaHUST ONTHMAIIbHBIX

YCIIOBUHM AJI1 UX NMpUMEHEHHs menarory. B coBpemeHHOl oOpa3oBaTenbHOU cpene
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Ha3pciia H€O6XOI[I/IMOCTB ONpCACINTLECA HE TOJIBKO C TCM, KaKOIro l'IpO(bCCCI/IOHaJIa u
IJI1 4€ro Mbl JOJDKHBI IIOATOTOBHUTL € YHCTOM COBPCMCHHBIX BBI3OBOB M YI'PO3, HO U

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

Cnucok aureparypsl

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

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

3. Muxaitmnuenko, O.B. Meroauka mnpenogaBaHus OOIIECTBEHHBIX
JTUCLUUIUIMH B BBICIIEH miKkoJie : yuyeOHoe mocobue / O.B. Muxaitnnuenko. — CyMsl:
Cym/I1VY, 2009. — 122 c.

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

M.: Cmpich, 1999. — 576¢. — Ku. 1.
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HPOEKT «JIOI'OIIEAUYECKAS TAJIUTPA»
(U3 OIIBITA PABOTBI)

KHA3EBA JI.B.

yuumenb-i020neo,
Mynuyunanvroe 6100centHoe OUIKOTIHOE 00pa306amebHOe yupedcoeHue OemcKuti cad Ne 35,

Poccus 2. Beneopoo

TOJTHKA E.H.

yuumenb-1020neo,
Myruyunanvroe 6r00centHoe OUIKOTILHOE 00PAa306amebHOe Yupedcoerue Oemckuti cad No 35,

Poccus 2. Beneopoo

KOJIECHUYEHKO O.B.

gocnumamers,
Mynuyunanvroe 6100centHoe QOUIKOTIbHOE 00pa306amebHOe yupedcoerue OemcKuti cad Ne 35,

Poccus 2. Beneopoo

/IOPOXOBAI'TI.

gocnumamers,
Mynuyunanvroe 6100centHoe OUIKOTIHOE 00pa306ameIbHOe yupedcoerue OemcKuti cad Ne 35,

Poccus 2. Bencopoo
Macnopr npoexkra

Tema npoekra: «Jloroneguueckas nmajaurpa.

Bua npoekra: KpaTKOCpOYHBIN

Tun: KoppeKIMoHHBINA, HHOOPMAITMOHHBIN, TBOPUECKHIM.

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

PykoBoauTen mpoeKkTa: y4uTes-I0TrONebl.

Y4yacTHMKM mpoeKTa: AeTH |- milagmein, cpelHeW TpyIl, BOCHUTATENH,
pOAUTENN BOCIIUTAHHUKOB.

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

3amavu npoexra:

1. 03HAKOMUTH TMEJaroroB U poauTesaei ¢ padoToil joromena B JIETCKOM

cany,
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2. noOyKJ1aTh JETEH K peueBOMY OOIIIEHHUIO CO CBEPCTHUKAMU U B3POCIIBIMU;

3. BOBJIEYb II€ArOTOB M POAMUTENENM B KOPPEKIMOHHO-NEAArOTUYECKUI
IpoLecc;

4. UCIIOJIb30BaTh METOJbl U CPEACTBA, MOOYXKAAIOIIUE AECTEd K SpPKOMY,

AMOIMOHAIBHOMY MPOLECCY PA3BUTHUS PEUU;

5. BbI3BATh HMHTEPEC  JOIIKOJIBHUKOB K JIOTONEOUYECKUM  HUIrpaM,
MOTPEOHOCTH B HUX.

AKTYyaJIbHOCTH NpoeKTa: C KaXxAbIM roJ0M B JIETCKUX CalaX yBEIUYUBACTCS
KOJIMYECTBO JIETEH ¢ HApYIICHUSIMU PEYH, U JIOTOIeIaM, pa0OTAIOIIUM B TOIIKOJIbHBIX
YUpEXIEHUN, BCE  CIOXKHEE  CTAHOBUTCA  OpPraHU30BaTh  3(PPEKTUBHYIO
KOppeKIMoHHYyt0 padory. [losTtomy, omHoit u3 ¢opm pabotsl soromena B JOY
apuserca  «Jloromeguyeckas Henmeis», BO BpEMSA  KOTOPOW  OCYIIECTBIISIETCS
MPOIaraHja JOroneInYecKuX 3HaHU CPEAU Me1aroroB U pOIUTENECH.

Oo0pa3oBaTesbHBII MPOIYKT:

- OTYET O MPOBEJACHHBIX MEPOIIPUATHIX

- BBICTaBKa TBOPUYECKHUX PabOT BOCTUTAHHUKOB

- CTEHIrasera

- OYKJIETHI JUIsl poJuTenen

- MANKH MEePEIBUKKH

- KOHCYJIbTAllMU JJI BOCIIUTATENEH

JTanbl peaju3anu NPOeKTa:

I[peaBapurteibHblii. M3yueHwe MeTonuueckoit nureparypsl. Ilogbop
MaTepuaioB IJs «METOJWYECKOW KOMWIKM» M pa3padoTKa IJIAHOB MPOBEICHUS
Henenu «Jloroneanyeckasi najauTpay.

Opranusannonnslii. KoncynbTrpoBanue BocnuTateneil. PazpaboTka miaHoB.
OOBsIBIICHHE O MPOEKTE.

OcHoBHo#l. IIpoBeneHne  KOPPEKUHMOHHBIX  3aHATHM, KOHCYJIbTALWM,
Pa3BIIEYCHUH 110 ILJIAHY.

B3aumoneiictBue ¢ poauTensiMd (TPyHIOBbIE BBICTABKH, KOHCYJIbTAIIWHU,




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

OYKJIETHI).
-UToroBslii. AHanu3 pe3ysnbTaToB IpoekTa. OTyeT - 3aMeTka Ha calT MB/IOY.
Ipeanosiaraemolii pe3yJbTar:

VY nerell MOBBICUTCS MHTEPEC K JIOTONEIUYECKUM 3aHATHUAM, YIYUIIUTCS

B3aUMOCBS3b € MeJaroraMu, IMOBBICUTCS

POIMTENSIMUA U 3¢ (HEeKTUBHOCTD

KOPPEKIITMOHHON PabOTHI.

Heneas jgoronena B Mb10Y
«JIoromeauyeckasi majJuTpar»
¢ 7 despasns o 14 despans

JAHu Hexpean

Meponpusrus

YyacTHUKH

OTBeTCTBEHHbIE

IloHeneabHUK

1.AuketupoBanue poauteneil « Bormpoc
Joronesy»

2.Cte”razera B  rpymnmnax
COBPEMEHHOT0 JIOTOIIE1a»
3.Ilanka  mepenBukka B TIpynmax
«Iloka3zarenu pedyeBoOro pa3BuUTHs JETEH 2-
3 ner», «lloka3aTenu pedyeBOro pa3BUTHUS
neren 4-5 ner».

4.bykner pana  pomutenein «Ckaska o
BecénoM s3bruke» (1 s muaamas rpynna)
«APTHUKYJIALMOHHAS THMHACTHKa»
(cpenusis Tpymnmna)

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

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

« COUMHIO 5 CKa3Ky camy.

«O6pa3

Bocmmrarenu
Pomurenn
Herun
Yuurens -
JIOTOIIC],

Yaurend -
JIOrone bl

BropHux

1.Jloroputmuka mis Mamisimeld (MTpoBOe

3aHATUE U1l BOCIUTAHHUKOB 1¥1 Muanamein

IpyMIIbI).

2.«buoHeproractTuka «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

3ansaTusa B moarpynmnax «BommeOHsri
MecoK» (CpeaHsis TpyIna)

Bocmnurarenu
Poaurenn
Hern

Yaurend -
JIOTOIIEbI
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Yuurens -
Joromnes
YerBepr PeueBoe pasmieuenue «llyremectBue mno | Bocnurarenu VYuurens -
ctpane IlpaBunbHOM peun» (cpenHsis Ponurenn JIOTOTIE Bl
rpyIma) Hetn
Yuurens -
JIoTote
IaTauna «rpoBeie ympaxkHeHHs Uil pa3BuTHUs | Bocnmrarenn Yyuurens -
JIBIXaHUS (momosiHeHue urpoBeiMu |  Poputenu JIOTOTIE TBI
MOCOOMSMU  JUISL  Pa3BUTHS  JBIXAHHS Hetn
PEUEBOro yrojika B CpeiHel IpyIie) Yyurens -
JIoromnen
Cnmcok Jiurepatypsl
1. AnnpeeBa, H.I'. Jloroneguueckue 3aHATHA 1O Pa3BUTHIO CBA3HOM peYMU
MJIQIIIUX MKOJIBHUKOB. B 3-x u. — Y. 1: YcrHas cBsa3Has peub. JIekcuka: mocooue

s noronena / H.I'. AumpeeBa; mom pen. P.U. JlanaeBoit.— M.: I'ymanurap,
BJIAZIOC, 2006.— 182 c.: un.

2. benoa, M. II. Co3manvie WrpoBOl MOTHMBAlUMU Ha JIOTOINEIMYECKUX
3QHSTUSX: UTPOBBIC YINPAXKHEHUS U TMPHUEMBI, CIHOCOOCTBYIOUIHE TMOJIECPHKAHUIO
uHTepeca k 3ansatuto / M. I1. benoa // JlomkonsHas nexparoruka. - 2021. - Ne5. - C.
44-48.

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

4. VYmakoBa, O.C. Pa3Butme peunm JOmKOJIBHUKOB. — M.:MHcTHTYyTA

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

TI'YPEHOK C.I1.

socnumameiib 8blculell KBAIUPDUKAYUOHHOU Kame2opull,
MBJIOY «I[PP-0/c «Pocunkay,

Poccus, Pecnyonuxa Xaxacus, e. Abakan

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

Ieab: co3nanue ColMaaibHOM CUTYallMU Pa3BUTHS B IIPOIECCE TTO3HABATEIBHO-
HCCJIEN0BATEIILCKOM NeITEIbHOCTHU

3agaum:

- CIOCOOCTBOBAThH B3aMMOJICHCTBUIO JIETCH B MUHUTPYIIIIAX;

CO3/1aTh YCJIOBUS IS

- pa3BUTHUS COBMECTHOTO PEUEBOr0 AMANOra, CHOCOOHOCTH K COTJIACOBAHMIO,
JIOTOBOPEHHOCTH CO CBEPCTHHKAMH TMPU JIOCTHIXKEHMHM OOIIero pe3yibTaTa
JIeSITEIbHOCTH;

- Pa3BUTHS TNPEJACTABICHUN 4TO 3eMJIsI — 3TO JIOM HE TOJBKO JJIs JItOJACH, Ha
OCHOBE UMEIOIIUXCS 3HAHUM U OMBITA;

- BRIPOKEHUS JETHbMU CBOETO MHEHMUS, CAMOCTOSITEJILHOTO BBIOOpa apTHEpa Mo
JIeSITEIILHOCTH;

- pa3BUTHUS YMEHHUsI 0000IIaTh, aHAIU3UPOBATh, JAENAaTh BBIBOIbI, BBIICIATH
CXOJICTBO M OTJIMUMSI 0OBEKTOB, (POPMYITHMPOBATH MPEIIOI0KEHHUS U CAMOCTOSITEIIHLHO
MPOBOAUTh  TPOCTHIE  «UCCIEAOBAHUS», MCIONb3YS  HMEIOLIMECS  METOJIbI
HCCJIEJOBAHHUS

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

Xo aesiTeJbHOCTH:

1. BBogHasi yacTh:

B roctu x netsam npuxoaut Ctapudok-JIecoBUYOK.
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- CMmoTpen Ha MHOTOATaXKHBIE J0OMa, OOBSICHUTE MHE, KaK K€ B HUX JIIOJU
MOTA/IAf0T, BEAb JOMa BBICOKHE, a y JIIOJeH HET KOTTeH, 4yToOBl 3a0paThCs, HET
KpBUIbEB, YTOOBI B31eTeTh? (/[lemu paccxaszvieéaiom, umo ¢ NOMOWBIO JeCMHUYbLL U
augma)

DTO0 3HAYUT, YTO y TUGTA €CTh KOTTH U KpbUIbsi? (iugpm — smoxabuna, Hympu
KOmopoul ecmb naumenv ¢ kHonkamu. Yenosex exooum 6 aughm, Hasxcumaem KHONKY U
Mom NOOHUMAem e20 HA HYHCHBIU IMAHLC)

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

- A IeHCTBUTEIBHO, KaK Ha3bIBACTCS HAIIl OOITHAH JTOM?

- Kakoii Bonpoc 3aunTepecoBan Ctapuuka-JlecoBuuka?

- Mb1 MoxeM nomous JlecoBuuky?

- Kak mMb1 MOXEM €My TOMOYB?

- I'me MoxHO 00 ATOM y3HATBH?

- MoxeM Jn Mbl HAUTH OTBETHI HA BOMPOCHI, MOTyMaB CaMu?

(lemu nooxoosm xk macHumHoOU OOCKe, HA KOMOPOU U300padiceHd MOoOelb
naanemul 3emnsn u paccyircoas, pacckazvléarom u3 Kakux dacmeti cocmoum 0om, a
3amem, pasmewarom pacmeHusi U HCUBOMHBLIX 8 COOMBEMCMBUU C UX MeCHOoM
obumanus)

2. OcHOBHAA 4aCTh:

- Kak M0oxHO Ha3BaTh OJIHUM CIIOBOM BCE TO, UTO MBI C BaMHU ceilyac co3anu?
(nom)

- Ho y JlecoBuuka 0Ob11 emie oauH Borpoc? Kakoit? (kmo orcusem na kasircoom
amaoice)

- ITocMoTpHuTE, CKONBKO 3TAXKEN Yy HAC MOJy4ynuiock? Ha CKoibKO KOMaHI Ham
HaJI0 pa3JeIUThCs, YUTOOBI BCEX JKUTEJIEH pacCeIUTh MO CBOUM dTaxkaM?

([{emu Oensamcs na nooepynnwi)

- Korna BbI Oyniete 10Ka3bIBaTh, IOYEMY UMEHHO TaK PACCEUIIN )KUBOTHBIX, HE

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

([lemu npedcmasnsaiom pe3yromamsl UCCI1e008AHUSL.)

- 3eMJI — 3TO MHOT'O3TaXHBIH J0M, TJI€ KOKIbIN ATaX — 3TO HUILIA B YKOCUCTEME,
’KUBYIIAsI IO CBOUM 0COOBIM 3akoHaM. «IloaBam» - 3TO TOIIA MOYBBI, B HEH 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 CBOMM
CTPOCHHEM JXUTh Ha TIOBEPXHOCTH TMOYBHL. «BepxHue sTaxw» - g Jia3aronux,
CKauyIlUX M MOJ3AI0MIKUX MO BETKaM >KUBOTHBIX. OHU K 3TOMY MPUCIIOCOOJICHBI, B
KpOHE JIepEeBbEB HAXOIAT i cedsi mumry. BojHas NMOBEpPXHOCTh MPUHAJICKUT
MOPCKHM KHUTEIISIM.

3. 3ak/II0YNTEeIbHAS YACTh:

- [Tomornm nu met Ctapuuky-JlecoBuuky?

- UTo momorsio Ham CrpaBUTHCS ¢ pabOTOM?

- Uto 6bU10 B 3TOM pabOTE caMbIM CIIOKHBIM, HHTEPECHBIM ?

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

YYBUPKA M.A.

yuumeinb — J1020neo,

Mynuyunanvroe 6100cemuoe OOUKOIbHOEe 00pa308amelbHOe YupedcoeHue
«lemckuil cao «/[awenvkay,

Poccus, 2. Abakan

MAP®YIIIKHHA B.C.

yuumenb-i020neo,

MynuyunanvHoe 6100x0cemHoe OOUKOIbHOE 00pa308ameibHoe YUpertcoeHUe
«/lemckuti cao «/[awenvkay,

Poccus, 2. Abaxan

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

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

57
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CBEPCTHUKAMM, DPaAyeTCs IEPBBIM YCIexaM, TOPAUTCS CBOMMH JOCTHKEHUSMH,
MTO3HAET KpacoTy MpUPOIbl — 3TO Bce siBisierca Poauuoil. Kaxnaplii neHp peOeHOK
AenaeT s ce0s pa3Horo pojia OTKPBITHSL.

[TpoGsieMbl MATPUOTHUYECKOTO BOCIMTAHUS MOAPACTAIOLIETO IOKOJICHUS
CeroJHs OJHa M3 HauOoiiee 3HAUMMBIX. JleTH, HauWHasg C JIOMIKOJBHOIO BO3pACTa,
CTpajaroT Ae(pUIUTOM 3HAHUM O POJHOM Kpae, ropoje, CTpaHe, OCOOEHHOCTSX
HallMOHAJIBHOTO YKJIaJ1a, Tpaauuusax. [latpuotnyeckoe BOCIUTaHUE SIBISETCS ITIaBHOU
COCTABJISIIOLIEH yXOBHO-HPABCTBEHHOI'O PAa3BUTHs JIMYHOCTH pPEOEHKA U MOMKET
ABJIATBCS CPEACTBOM PAa3BUTHUS PEYU Y JE€TEU C OrpaHUYEHHBIMU BO3MOYKHOCTAMH
30POBbs. DTO MBI OTPAXKAEM Ha JIOTOIIEANYECKUX 3aHATHIX.

Jns peyeBoro pa3BUTHA JIETE€W AOLIKOJBHOIO BO3pacTa Ha JIONONEAUYECKUX
3aHATUAX MBI IPUMEHSEM TAKOE CPEACTBO, KAK CO3MAHUE «DHIMKIONEIUN POJHOTO
Kpas», BeAb OOJBIIYI0 pPOJb B TMOMNOJHEHHWM CJIOBAPHOIO 3amaca y pedeHka
JOIIKOJIBHOTO BO3pacTa MIpaeT NpPeAMETHO-pa3BUBaollas cpena rpynnbl. [lins
CO3JaHMs CTPAHUL] TaHHON DHUUKIONEANHN UCIIOIb3yeM METOAbI U (DOPMBI C yUETOM
BO3pacTa JeTed, a WMEHHO: T[O0Ka3 WUIICTpaluii, (UIbMOB, MPE3CHTAIUN;
UCIOJIb30BaHue (dII-aHUMAalUMi, BUPTYaJIbHBIX MY3€€B; C POAUTEISIMH IOUCK
uHpopmanuu B cetu MHTEpHET; opraHu3alMi TEMaTUYECKUX BBICTABOK. Tak Kak B
TOM BO3pacTe JETH O4YeHb JIOO0O3HATENbHBI, HAM C YCIIEXOM YIAaeTCsl BOIUIOTHTH
3alyMaHHOE.

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

- BOCIIUTaHUS JIIOOBU U TPENETHOIO OTHOIICHUS K IIEHHOCTSIM CEMbH, JIETCKOTO
cazia, pOJHOIO TOpoOJa;

- Pa3BUTHS UHTEPECA K TPAAULIAAM POJHOIO Kpas;

- (popMuUpOBaHUs TPETIETHOIO OTHOIICHUS K PUPOJIE, €€ pecypcam;

- 3HAKOMCTBA C CHMBOJIMKOM POJHOTO Kpasi, €€ 3HAUYEHUEM JIJIsl HApOAa;

- BOCIIMTaHUs T'OPIOCTH 3a JIFOAEH, )KUBYIIIUX B PErHOHE, TOCTUTLINX YCIIEXOB B
pa3HbIX 00JIACTAX NEATEIbHOCTH: CEIbCKOM XO3SMCTBE, HAayKe, CIOpTEe, KYJIbTYpeE,

00pa3oBaHuH,
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- hopmupoBaHus y AeTEl HABBIKOB pa3rOBOPHOM peUH;

- (hopmupoBaHUS MPABUILHOTO MPOU3HOIICHUS, aPTUKYJISIIUOHHBIX HAaBBIKOB;

- Pa3BUTHS CIyXOBOTO M 3PUTEIHLHOTO BOCIPHITHSI, TOTHYECKOTO MBIIIICHUS,
aMSITH.

Bocriutanne B pebOeHke maTpuoTu3mMa (GOPMHPYET HUYBCTBO  JIOJITa,
OTBETCTBEHHOCTH, OTCIOJIa CKJIQJBIBACTCS XapaKTep U TMOSBISECTCS YYBCTBO BOJIH.
YToObl poAUTENH HE OCTABAIUCH B CTOPOHE, MBI MPUOOIIAEM UX K JAHHOMY MPOLIECCY
(MpUHUMAIOT y4acTHE B WIpax, KOHKypCax, pa3IMYHBIX 3aJaHUSAX, KOTOPhIE MOTYT
JaBaThCs JJOMOM ).

[Ipouecc co3maHuss JAaHHOW ODHUMKIONEIUM TMOMOraeT (opMUpPOBATH

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

Cnucok aureparypsl

1. AnekcangpoBa E. FO. Cucrema narpuornyueckoro Bocnutanus B JJOVY:
[InanupoBanue, Me1arornyeckue MpoeKThl, pa3pabOTKU TeMaTHuYecKux 3aHsaThil / E.
1O. Anekcangaposa, E. II. 'opaeesa, M. II. IToctaukoBa, I'. II. ITonoBa. - Bonrorpa:
«Yuurtenb». - 2007. — 203 c.

2. HoponoBa T. H. Panyra: Ilporpamma BocmuTaHus, oOpa3oBaHUS U
pa3BuTHs AeTeit ot 2 g0 7 neT B ycnoBusx nerckoro cana / T. H. Joponosa, C. I'.
SAxo6coH, E. B. ConosseBa T. U. I'pusuk, B. B. I'ep6oBa. - M.: IIpocsemienue. 2011.
—2l1lec.
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ITHOINEJAI'OI'HKA B POCCHUH

KOIIEUKHHA H.T.

Iucamenwv: npozaux, nosm, opamamype, nyoauyucm. Ynen Corosza nucameneti
Poccuu, Coroza sorcypnanucmoes Poccuu, Mockogckozo coroza tumepamopos u paoa
Opy2ux TUMmMepamypHbix meopuecKux 00vbeOuHeHul, 0eticmeumebHblil UieH
Axademuu poccutickou rumepamypul, MesxircoynapooHot akademuu pyccKot
cnosecHocmu u MnmepnayuonanvHol akademuu cospemenHoll Kyabmypbl

B cratbe u310KeH B3I aBTOpa Ha POJIb 3THONEAATOTMKU B 00pa30BaTEIbHOM IpOLECcCe
yuamuxcs u e€ ocobennoctu B Poccuu.

KuroueBble ciioBa: 3THONEIArOrMKa, BOCIUTATEIbHBIM 1 00yUYaroluil IPOLIECChl, KayecTBa
JINYHOCTH.

B pamkax kaxmoil wuctopuyecku CcHOPMHUPOBAHHON OOIIHOCTH JIOJCH
CKJIaJIBIBAJINCHh CBOM B3IJIS/IbI HA IIPOLIECC BOCIIMTAHHUS JIETEW, HO BCE MEAATOTMYECKHE
IIPOLIECCHI CTPOMIIMCH HA OCHOBE IIPUBUTHS MOJIOAOMY ITIOKOJICHUIO IIEHHOCTEN CBOETO
Hapoja. IIpouecc pa3paboTKu M MOAEpPHHU3ALMU HANPABJICHHS BOCIMTAHMS JI€TEU
MOCTOSIHHO OCYIIECTBIISIETCS M COBPEMEHHBIMU yu€HbIMU. [Ipu pazpaboTke METOIUK
JUTSI BOCIIUTATEILHOTO M 00YyYaroluX MPOIECCOB HAIU YYEHBIE JOJKHBI OOPATHUTH
0co00€ BHUMaHUE Ha 3THOINEIArOTUKY, U3YYaIOUIYIO0 B3IJISIAbI TPOLUIBIX MOKOJEHUN
Ha BOIPOCHI BOCIUTAHHUS ITOAPACTAIOLIETO MTOKOJIEHUs ¢ YYETOM CEMENHBIX YCTOEB,
TpaAUILIMii, ObITa CBOCH HAPOJHOCTH U HAIUH.

Hayka »THOmemarormka TECHO B3aMMOJEUCTBYET C JPYTMMH HAayKaMH:
sTHOTpad e, STHONICUXOJIOTHEN U ATHOCOIIMONIOTHEN. DTHOTpad s U3ydaeT UCTOPHUIO
paccelieHdsT  HapoJOB  MHpa, HUX  TEPPUTOPUAIBHYIHO  IPUHAIJIEHKHOCTD.
OTHONCUXOJIOTUS, M3y4YaeT HMOLMOHAIBHYI0 c(epy KOHKPETHOTO 3THOCA,
MOBEACHYECKNE MOTHUBBI TPYMIIbI JIOJIEH, UX XApPAKTEp W MEHTAIUTET, a4 TaKKe
(dakTophl, BIUAIONIME HAa OCOOCHHOCTM  B3aUMOJCHUCTBUS  IpeICTaBUTENEH
OTIPECNIEHHOTO COIIMyMa MEX/1y COOO U C OKPYKAIOIIKUM MUPOM. IDTHOCOIMOJIOTHUS
HCCIIEAYET TOBEICHHUE MPEACTABUTENECH HAPOAHOCTENM II0 OTHOLIEHUI0O HX K
OKpY>KarollleMy OOIIECTBY U MUPY B LIEJIOM.

B coBpeMEHHOM MUpE CTPEMHUTEIIBHO PAa3BUBAIOIIMXCS TEXHOJOTHH YEIOBEK
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TEpSIET CBOIO CBSI3b C MCTOPUYECKUM MpouuibiM. OO11ecTBO, 3a0bIB 00 OCHOBHBIX
OPUHLIMIIAX MOpAIH, BBIPAOOTAHHBIX CTOJETHSMH CYIIECTBOBAaHHUS HApOOB,
IpeBpaIlaeTCa B XUIIHUKA, YHUUYTOXKAIOIIETO CBOIO €CTECTBEHHYIO Cpely OOUTaHMUS.
CerogHss OYEHb BaXHBIM CTAaHOBUTCA BOCIUTAHHE Yy JIIOAEH OTBETCTBEHHOIO
OTHOIIECHHUS K TPUPOJE, OKpPYKaIIEeMy HX MUPY W oOmiecTBy. Pemenuro 3Toro
CIIOCOOCTBYET OSTHONEAAroruka, BOCHHUTHIBAIOIIAS YYBCTBO €IMHCTBA Ka)JIOTrO
MPEACTABUTENS HAmero oOmecTsa, oO0ydarolias NOpaBUIBHOMY OTHOIICHHIO K
OKpYXalollleMy Hac MHUpPY, HAUMHAIOMIEMYCS C TJIyOOKOTO YBa)KEHMsI CBOEU CEMbH,
oOuuHbl, Haruu. [loaToMy yd4eOHBIN M BOCIMTATENbHBINA MPOLECCHl I€TEH JOJKHbI
0a3upoBaThCS HAa MPUHIIMIIAX STHONEAArOTHKH, YIEISAIOIIEe BHUMAaHUE HICTOPUUECKUM
HapaOOTKaM HaIIMX MIPEIKOB U IPUMEHSIOIIEN UX TPOCTYIO, HO 3()PEKTUBHYIO JIOTUKY
B BOCHUTAHUM JI€TEH. OTHONEAAroruKka — OJTO JCHCTBEHHOE HAINPABICHUE B
oOpazoBaTenbrHOM Mpolecce. E€ cpencta pa3HooOpas3Hbl, a caMbIMU 3(PGHEKTUBHBIMU
ABJISIFOTCS WIpa, TBOPYECTBO M Tpyd. B 1enom, 3THONENAroruka, Kak Hayka,
colepKallasi HECKOJIbKO Ba)XKHBIX CTPYKTYPHBIX HAINPABICHUN, YYUT MOHHUMAHUIO
JIOZE TOTO MM MHOTO 3THOCA C TOYKH 3pEHUS (PU3UOJOTUH; TIOMOTAET PACKPBITUIO
CMbICJIa HApOJHBIX TOYYEHUN, HACTaBIEHUH; OOBICHSIET HEOoOXOOUMOCTh U
0043aTENbHOCTDh BBIMOJIHEHUS] TEMU WJIM HMHBIMA HApOJAAMH M HAPOAHOCTAMHU
YCTaHOBJICHHBIX MPEJKaMU HOPM MOBEACHHUSI, MPaBUi; GOPMUPYET B COZHAHUU JETel
KynabT Poga, Otua u Matepu; TOTOBUT JeTel K Oyayleid B3pOCION KU3HH, OpaKy,
CEMEHHBIM  OTHOLICHMSM MEXIy CyNpyram; JTaéT [OHMMAaHWE MOpPaJH,
B3aMMOJICMCTBHUS C COLIMYMOM.

DTHOMEAaroruka J10kHa ObITh HEOTHEMJIEMON YacThIO KaK CEMEWHOro, TaK U
oOmiecTBeHHOro  oOpazoBanusa. Ilpu 53ToM  HEOOXOIMMO  YYWUTBHIBaTh, YTO
oOpa3zoBaTreNbHOE MPOCTPAHCTBO  HAIIE CTpaHbl OTJIMYAETCA  ATHUYECKOU
HEOJHOPOJHOCThIO, M KaK CJEACTBUE, pPA3JIMYUEM KYJIbTYPHBIX, HCTOPUUYECKUX
LeHHOCTe. Hay4dHO yCTaHOBJIEHO, YTO BCE STHUYECKHUE TPYNIIbl, HACEISIOIINE HALTY
CTpaHy, 00JaJarole CBOUMHU KYJIbTYPHBIMU OCOOCHHOCTSIMHU, KOTOPhIE HEMPEMEHHO

JIOJDKHBI YYUTHIBATHCSI B 0OPa30BATEIIBHOM IPOIIECCE, B OCHOBE CBOEH KYJBTYPBI
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UMEIOT OJIMHAKOBBIE OCHOBHBIE JyXOBHBIE, MOPAJIBHBIE WU OSTUYECKUE IOHATHS.
JIyXOBHBIE YYEHHS U HApOJHAs MYAPOCTb BCEX HApPOAOB M HAPOJAHOCTEH HAIIEH
CTpaHbl IIEHAT KaKk camoe OJIU3KOE CBOE OKpPYXKEHHUE, TaK U BCE JKHUBOE, UYTO €CTh B
HalleM MHpE, LEHAT MPUPOAY. 3aJaya STHOIMEJArOTHKU 3aKJIFOYAETCS B IMPUBUTHU
JETSIM HapOAHOTO KYJIbTYPHOTO U UCTOPUUYECKOTO OIBITA HE OJHOTO OINPEIECIEHHOIO
HaIIPaBJICHHUS], @ CYTH MHOKECTBEHHBIX UCTOPUYECKUX U KYJIbTYPHBIX TPAAUIUN BCEX
HapoOJOB M HAPOJHOCTEH, mpokuBaromux B Poccun. DTO MO3BOISET BOCIUTATH
JUYHOCTb, B3aMMOJICUCTBYIOINIYIO C OOLIECTBOM Ha MPHUHIMMAX OOIIUX LIEHHOCTEH,
B3I[VISII0B, CO3HAHUS M COXPAHSAIOLIYIO CBOK CBSI3b C KOPHEBBIMU JYXOBHBIMU
LIEHHOCTSAMH, TO €CTh INPUBUTH T€ CAMBIE TJIABHBIC KAaYECTBA JIMYHOCTH, KOTOPHIC

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

Jluteparypa u HC0J1b30BaAHHbIE MATEPUAJIbI
1. bepexxnona JI.H. DTHOnenaroruka. y4ue6. mocobue aJist CTy. BBICII. y4eo
3aBenenuit/ JI.H. bepexnona, N.JI. Habok, B.U. Illernos. — M.: U3naTenbckuit HeHTp
«Axanemus», 2007.
2. DTHOMNEearoruka ceMbu: JHIMKIONEANYECKUi cioBaph. - Kazanb: 1U3n-
Bo TITIIY, 2010.
3. https://fb.ru/article/280815/etnopedagogika---eto-chto-takoe-tsel-

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

CYXAHOBA A.B.
gocnumamers,

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

COKOJIBHUKOBA U.B.
gocnumameiln,

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

C camoro poxxeHHus] peOCHOK SIBISICTCS TIEPBOOTKPBIBATEIEM, HCCIICIOBATEIIEM
TOTO MUPa, KOTOPBIH €Tr0o OKpyskaeT. [|Jist Hero Bce BIEpBBIS: COJIHIIE U IOXK/Ib, CTPaX U
panocTh. BceM X0polio U3BECTHO, UTO MATHIICTHUX ACTEH Ha3bIBAIOT «ITOYEMYUKAMU.
ITo3HaBarenbHas aKTUBHOCTH JIeTEl B 3TOM BO3PACTe OUCHb BBHICOKAS: KaX I OTBET
megarora Ha JIETCKUH  BOMPOC POXKIAACT HOBBIE BOMPOCHL. (CaMOCTOSATEIHLHO
JIOIIKOJIBHUK e111e HE MOYKET HaTH OTBETHI Ha BCE HHTEPECYIOIINE €T0 BOIIPOCH — EMY
IIOMOTaIOT IIE€IarorH.

B coBpeMEHHBIX YCIOBHSX TI€JIaror, TMPEXAEe BCEro, HCCICI0BATEb,
oOyaaomii  BBICOKMM  YPOBHEM  II€Iarorudeckoro MacTepcTBa, HAyYHBIM
TICUXOJIOTO-TIEAATOTHYECKIUM MBIIIJICHUEM, Pa3BUTOM IEIarorMYecKod WHTYHITUCH,
KPUTHYECKUM aHAJIM30M, PA3YMHBIM HCIIOJIb30BaHUEM IEPEIOBOTO MEAarOrn4ecKoro
OTIBITA, & TAKXKE, TOTPEOHOCTHIO B MPOGECCHOHAIIBHOM CaMOBOCITUTAHHH.

JIrobass WMHHOBAIUS TPEACTABISET COOOM HE UYTO HWHOE, KaK CO3JMaHHEe |
MoCJaeAyIoIIee BHEAPCHUE MPUHIUITMAIBFHO HOBOTO KOMITOHEHTA, BCIICJCTBHE YETO
MIPOMCXOMIT KA4YeCTBEHHBIC H3MEHEHHUS Cpenbl. TEeXHOJIOTHs, B CBOI OuYepeb,
SIBJISICTCSI COBOKYITHOCTBIO Pa3JIMYHBIX MPUEMOB, KOTOPHIC MMPUMEHSIOTCS B TOM WJTH
WHOM JIeJie, peMecJie Ui UCKycCTBe. Takum 00pa3oM, HHHOBAIIMOHHbBIE TEXHOJIOTHH B
JIOY HampaBieHBl HA CO3JJaHUE COBPEMECHHBIX KOMIIOHCHTOB M IPUEMOB, OCHOBHOU
IIEITbI0 KOTOPBIX SBIIICTCS MOACPHU3AIMS 00pa30BaTEILHOIO MPoIecca.

K gunciay coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MOYKHO OTHECTH:

* 3JI0pOBbhECOEpEraroIue TEXHOJIOTUH;
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* TEXHOJIOTMH MPOEKTHOM €SI TeIbHOCTH;

* TEXHOJIOTHH UCCIIEI0BATEIbCKON ACSTENbHOCTH;

* Pa3BUBAIOIINE TEXHOJIOTHH;

* KOPPEKIIMOHHBIE TEXHOJIOTHH;

* UH()OPMALIMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOJIOTUH;

* INYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTMH; UTPOBBIC TEXHOJIOTHH.

OcoOplif MHTEpEC MPeACTaBISET MPOCKTHAs AEATEIbHOCTh B OCHOBE KOTOPOU
JEKUT ompeeneHHas npobnema. Ilegaror opraHu3oBBIBaE€T KOMILIEKC IEUCTBHMA,
HAIPaBJICHHBIX Ha pa3pelieHre MNpoOJeMHONW CUTyallud, B pPE3yJibTaTe KOTOPOU
peOEHOK MOTy4aeT OTBETHI Ha BOIIPOCHI. 3HAHUS, KOTOPBIE pEOEHOK MOTyYaeT B XOAC
paboThI HaJl TPOEKTOM, CTAHOBSITCS €70 JIMYHBIM JIOCTOSIHUEM U TPOYHO 3aKPEIUISIFOTCS
B y’K€ UMEIOIIEHCs cucTeMe 3HaHUI 00 OKpY’KaroleM MUpe.

[IpoeKTHI pa3InJyaroTCs:

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

* [0 MPOJOJKUTEIBHOCTU: KPAaTKOCPOYHbIE, CPEeIHEH MNpOAOIKUTEIBHOCTH,
JOJTOCPOYHBIE;

* 10 TPHOPUTETHOMY METOIY: TBOPYECKHE, WUTPOBBIC, HCCIEAOBATEIbCKHUE,
uH(}OpPMAIMOHHBIE;

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

YyeOHbIe TPOEKTHI MOXKHO KIACCU(PHUIIUPOBATH CICTYIONIIM 00pa3oM:

1. «<IrpoBBIe» - 3aHATHSA, KOTOPBIE MPOBOIATCS B TPYIIE B JOPME UTPHI, TAHIIEB,
YBJIEKAaTEIbHBIX Pa3BIICUCHUHN.

2. «DKCKYpCUOHHBIE» - MPOEKTHI, LIETbI0 KOTOPBIX SIBISIETCS BCECTOPOHHEE U
MHOTOTPaHHOE U3yUeHHE OKPYKAIOIIEr0o MUPa U COIIUyMa.

3. «IloBecTBOBaTENBHBIEY, TOCPEACTBOM KOTOPHIX JETUIIKU y4aTCsi OOBACHATH
CBOM UyBCTBA M SMOIIMH TIPH MMOMOIIM PEYH, BOKAJa, MMUCbMa U T. .

4. «KoHCTpyKTHBHBIC», HAIpaBJICHHBIE Ha TO, YTOOBI HAYYUTh peOCHKa
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co37aBaTh COOCTBEHHBIM TPYAOM IIOJIE3HBIE TMPEAMETHI: MOCTPOUTh CKBOPEUHUK,
MOCaJUTh LIBETOK U Jp.

[IpoekTHast JEATENBHOCTh NPEANOJAracT IOCTPOEHUE TAKUX OTHOILICHUMN
B3pOCHBIX M JIeTel, B KOTOPOM JETH NPUOOPETAIOT MO3UTHUBHBIC JIMYHOCTHBIC
KauecTBa, W OCHOBBIBACTCS HA €IUWHCTBE IIO3HABATEIHLHOIO, COLUAIBHOTO U
AMOIIMOHAJILHO-JIMYHOCTHOTO Pa3BUTHS peOeHKa B IOIIKOJILHOM Bo3pacTte. biarogaps
YYacTUIO pOJUTENIeld B MEAArornyeckoM Ipolecce y AeTel popMHUpyeTcsl 4yBCTBO
TOPJIOCTH, TOBBIIIAETCS CAMOOLIEHKA, a y TE€X JETEW, POAUTENH KOTOPBIX 4Yalle
UCIIOJIHSUIA  POJIb  ACCHUCTEHTOB, HAOIIOJACTCS 3HAYUTENBHOE IMPOJIBIKEHUE B
pa3Butuu. Jletu craHOBATCA Oo0Jiee PACKPENOIIEHHBIMU U CaMOCTOSATEJIbHBIMH,
1[eJICyCTPEMIICHHBIMH ¥ YBEPEHHBIMHU B c€0€, OOITUTENbHBIMU, 00JIe€ BHUMATEILHBIMU
U 3a00TJIMBBIMU [0 OTHOIICHUIO K CBEPCTHUKAM U B3POCIBIM; CIIOCOOHBIMHU K
B3aMMOOTHOIICHUIO U COTPYAHUYECTRY.

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

pPa3BUTHS B OyIyILIEM.

Cnucok aureparypsl

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

NEATEeIIbHOCTH TIeIaroroB AomKoJbHOro odpaszoanus / O. H. bopoauna // Yuutens
Kysbacca. — 2016. - Ne 1 — C.8-11. Bepakca H.E., Bepakca A.H. «IIpoektHas
NEATEeIbHOCTh JIOIITKOJIBLHUKOBY.

3. Marsam H. B. THHOBalMOHHBIE Me1aroruueckue TeXHoaoruu. [[poektaoe
oOyueHue: YueOHoe mocoOue JJisl CTyA. YUpEexIeHU Bhiciiero npod. oopasopanus /
H. B. Marsam. - M.: U1 Akagemus, 2012. - 160 c.

4. CBuHIIOBa AM. Opranu3aimoHHO-NIEAArOTUYECKUE YCIIOBHUS
peanu3aiuy 3J0pOBhECOEPETAONINX TEXHOJIOTUH B paboTe C JAETHbMH CTapIiero
JIOMIKOJILHOTO BOo3pacTta. ABTopedepar kanauaara negarorndecknx Hayk. Cno., 2008
— 100 c.
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JOTONEINYECKHUHA MPOEKT «HEIMOCJYIIHBIE 3BYKW»

KHA3EBA JI.B.
Yuumenb-i020neo,

Mynuyunanvroe 61002centHoe OOUIKOTIbHOE 00Pa308aMeETbHOE YupedcoeHUe 0emcKuti cad Ne 33,
Poccus, 2. bereopoo

BEIJIYEBA JI. M.
gocnumamesnby,

Mynuyunanvroe 6r00centHoe OOUIKOIbHOE 00PA308aMeTbHOE YUpedcoeHUe OemcKull cad Ne 33,
Poccus, 2. beneopoo

OMEJIBYEHKO JI.B.
gocnumamey,

Mynuyunansroe Or1002#cemHoe OOUKOTbHOE 00pa308ameibHOe yupexcoeHue demckuii cad Ne 35,
Poccus, 2. bereopoo

[IpoekT HampaBieH Ha CO3JaHUE YCJIOBHM JUIA TOJHOLICHHOTO PEUYEBOrO Pa3BUTHS
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 OpPraHW3allid KOPPEKIIMOHHOTO IpoIlecca, OCHOBAHHBIM Ha
B3aUMOJICHCTBUH yUUTENSI-JI0Toneaa, peOeHKa, BOCIUTATENCH, pOAUTEIICH.

[TpoekT npenHa3HayeH s AeTei 6— 7 JeT.

Y4yacTHMKHM @poOeKTa: JETH C HAPYUICHUSAMMU pEYH, YUYUTEIb-JIOTOIEN,
BOCIIMTATENH, POAUTENH.

Ilesb: NOBBILIEHUE TOTEHIUAIBHBIX BO3MOXKHOCTEHN IOJHOLIEHHOIO PEYEBOI0O
Pa3BUTHS TOLIKOJIBHUKOB.

['unoTe30i nMpoeKkTa BBICTYNWIO NPEANOJIOKEHUE O TOM, UYTO HCIOJBb30BAHUE
METOJla MPOEKTOB B JIOTONEAMYECKON paboTe ¢ JEeTbMHU JIOIIKOJBHOTO BO3pacTa
MO3BOJIUT BOCIHMTAHHMKAM OBICTpEE, JIET4e U MPOYHEE YCBOMThH 3HAHUSI U HABBIKH,
KOTOpBIE MPHOOPETAIOTCS B MPOLECCe MPAKTUYECKOW JEeSTEbHOCTH, MOBBICAT
MOTHBALMIO U 3aNHTEPECOBAHHOCTD POJIUTEIICH B PEYEBOM PAa3BUTUU UX JIETEH.

3ajaum nmpoexra.

1. Bei3BaTh y peOeHKa jKeJaHHE CaMOCTOSITENIbHO y4acTBOBaTh B Ipoliecce
KOPPEKILIHU PEYH.

2. Pa3BuBaTh peueBbIE U TBOPUYECKHUE CIIOCOOHOCTH AETEM.

3. AKTI/IBI/I3I/IpOBaTI> IMpoLcCChbl BOCIIPUATHA, BHUMAHUA, IIAaMATH, MBIIILJICHHU .
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4. IloBbIIaTh MOTHBALMIO, HUHTEPEC K JIOTONEINYECKAM 3aHATUSM.

5. IlpuBiieub neTer K COBMECTHOU JIESITEIbHOCTH.

6. OObeIUHATH YCUIIMSI TIearora U poJuTesiell B COBMECTHOM JIEATENBHOCTH 110
KOPPEKLMHU PEYEBBIX HAPYIICHHI, INUPOKO HUCIIONb3YS POAUTENBCKUAN TOTEHIUA.

OxugaeMbli pe3yJbTar.

1. Merona mnpoeKkTOB B KOPPEKLUMOHHOW paboTe OyAeT crnocoOCTBOBATh
YCHEMIHOMY Pa3BUTHIO KOMMYHHKAaTUBHBIX U TBOPUYECKUX CIIOCOOHOCTEN JeTEl.

2. IloBblleHME IICHXOJIOTO-IIEJArOTMYECKOM KOMIIETEHIMM Ilefarora |
pOIUTENEN B BOIPOCAX PEYEBOTO PA3BUTHS IETEH.

3. IloBbIIEHNE 3aMHTEPECOBAHHOCTH POAUTENEN HE TOJNBKO B PE3YyJIbTaTax, HO
U B CAMOM IIPOLIECCE KOPPEKIIMOHHO-BOCIIUTATENBHON pabOTHI.

O} PpexTUBHOCTD TaHHBIX PE3YIBTATOB

s nerei:

- TIOJIOKUTEbHAS JUHAMUKA PEYEBOTO Pa3BUTHS;

- BBIpa0OTKa YCTOMYMBOM MOTHBALIMK K PEYEBOM CaMOpeaIn3alllig;

- ycneniHas conpainbHas agantanus B JIOY u cembe.

st poaurenei:

- TOTOBHOCTD U EJIaHHE TOMOT'aTh;

- aKTUBHU3ALMs EAArOrMYECKOro MoTeHIMana poauTeIIeH,

- IpUOOPETEHNE U UCIOJIb30BAaHUE 3HAHUU MO BONPOCAM PEUYEBOrO Pa3BUTHS

JICTCH;

- YyBCTBO YJIOBJICTBOPEHHOCTH OT COBMECTHOI'O TBOPYECTBA.

- TIOJIOKUTEIbHAS OlleHKa JesTeabHocTH JJOVY.

Jlis memaroros:

-TIOJIOKUTEIBHBIA  TICUXOJIOTHYECKUN  KJIUMAT MEXJY JIOTONEAOM W
BOCITUTATEIISIMHU;

-3aMHTEPECOBAHHOCTD I1€/1ar0rOB B TBOPUYECTBE U MHHOBAIIUSX;
-YJOBJIETBOPEHHOCTh COOCTBEHHOM AESATEIbHOCTHIO;

- ITOBBIIICHUC HpOCbeCCI/IOHaJII)HOFO MACTCpCTBa IICAAroroB IIO BOIIpOCaM
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pEYEBOro pa3BUTHS M BOCIWTAHMS JETEl JIOWIKOJBHOIO BO3pacTa 4Yepes
pazHooOpaszHbie (HOPMBI U METOBI PAOOTHI,

IIpakTHyeckass 3HAYMMOCTb MPOEKTA

JlaHHas cucTeMa MPOEKTHOIO METO/Ia B KOPPEKIIMOHHO-JIOTONEANYECKOM
MPOIIECCE MOXKET MCIOJIb30BAThCS MPU PEUEBOM PA3BUTHH JETEH M 0€3 pedeBBIX
HapyueHUuN Juisi TpOQUIAKTHUKYA HapyIIEHUH pPEeYeBOro pa3BUTHS B JIONIKOJIBHOM
BO3pacTe.

Bupa npoekra: npakTUKO-OPUEHTUPOBAHHBIN, TOJITOCPOYHBIN.

Cpoxk peanu3anum npoekrta — 1 rog.

Imanst u cmpamezua peanu3ayuu npoeKma

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

BripaboTka HEOOXOAMMBIX MEIarOrMUYEeCKUX YCIOBUH JJIsl pealiu3allii MPOeKTa
C YYETOM COBPEMEHHBIX TPEOOBAHUM U PEYEBBIX BO3MOKHOCTEH AETEM.

3amaun:

1. U3yuyeHne cOCTOAHMS HCCIEIyeMOW MpOOJEMbl B TEOPUHM U IPAKTHUKE,
000CHOBaTh MOHSATUUHBIN armapaT UCCIIeI0BaHuUS.

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

3. OmnpeneneHue CHCTEMBI JOTONEAUYECKUX IIPOEKTOB, YCIOBUH HX
peanu3anuu.

I1. OcHoBHOI1 3Tan peajn3aluu MPOeKTa (MPAKTUYECKHN):

4. Jloroneanueckuii mpoekT «HenocmyiHeie 3ByKn»

3axaun:

1. HccnenoBanrie W OCMBICTICHHE PEOCHKOM TIOJIOKEHHUSI OPTraHOB
ApPTUKYJISIIUM PU MPOUZHOILICHUH 0TPa0aThIBAEMbIX 3BYKOB.

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

3. [ToBbllIEeHHE UHTEpECA POIUTENEH K KOPPEKIIMOHHOMY MPOLECCY.

4, [ToBbIIIEHNE KOMIIETEHIIMU BOCIIUTATEJIEN B JAHHOUI 00JIaCTH.
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Cpok peanuzanuu: B TeueHne Bcero nepuoa KOppeKIMy 3ByKOIIPOU3HOLICHMUS.

Coaep:xanue padoThbl.

Pabora ¢ neromMm.

3HAaKOMCTBO C OpraHamM apTuKyysinuu rnocpencrsoM «Ckasku o Becemom
SI3bpruKey.

Hcnonp3oBaHne  Ha  WHAMBUAYAJIBHBIX  3aHATHAX [0 KOPPEKIMH
3BYKONPOM3HOUIEHUS WIPOBBIX NPUEMOB  aHanu3a apTukyiasiuun — «Hayuwm
MHOIIJIAHETSIHUHA NTPaBUIIBHO MIPOU3HOCUTH 3BYK», «OOBSCHU TOBapUILy NPaBUIbHOE
PacoJIOKEHUE OPTaHOB APTUKYJIISALHUU. ..» U AP.

Hcnonb3oBaHue MNpU aHAIW3E aAPTUKYISLUM H3Yy4aeMOro 3ByKa IOCOOMS
«ApTHKYJSILIOHHBIE YKIIAbI 3ByKOBY.

HccnenoBanre OCOOEHHOCTEH MPOM3HOMICHHS KaXKIOr0 H3y4aeMoro 3BYKa,
MOCTENEHHOE (IT0 MEPE MOCTAaHOBKHU M aBTOMATH3ALIMU KAKJOT0 HAPYIIEHHOTO 3ByKa)
odopmiieHue oykiera « TpyaHble 3BYKI».

Pabora c cembeii.

Koncynpraums nns pomurenein «HapylueHne 3BYKOIPOM3HOLIEHUS W €0
MIPUYHHBD).

CoBMecTHOE ¢ peOEHKOM BEIEHUE WHIUBHUIyalbHOro Oykiiera «TpynHble
3BYKU.

Hcnonb3oBaHue KapTOUeK, KAPTUHOK B MPOLIECCE 3aKPEIUICHHs MPABUIBLHOTO
IIPOU3HOLLIECHHUS 3BYKOB JJOMa I10 33JIaHUI0 YUUTEIIS-JIOTOIEa.

Pabora ¢ negaroramm.

Koncynpranms «Hapymenuns 3sykonponsHomenus. [Ipuunnel. Bugbn.

CocTaBiieHrne COBMECTHO C JIeThbMU o01iero Oykiera « TpynHbie 3Byku» (Ha Bce
3BYKH).

Hcnonb3oBaHue KapTOueK, KApTUHOK B MPOLIECCE 3aKPEIUICHUs MPaBUIBLHOTO
IIPOU3HOILIECHHUS 3BYKOB 110 33JaHUI0 YUYUTEISA-JIOroneaa.

IIpakTHuecKkuil pe3yabTaT IpoeKTa.

[IpesenTanmst MHAMBHUIYyalbHBIX OykieToB «HenocmymiHeie 3ByKu», HX
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IPAKTUYECKOE UCIIOJIb30BAHNE MPU BBIIIOJHEHNUN JOMAIIHUX YIIPAXXHEHUN.

CocTaBneHue COBMECTHO C JETbMU JOPOKEK-XOIUIIOK «HenociyHbie 3ByKn»
(Ha Bce 3BYKHM) M HUX HCIIOJIb30BAHHE B MPOIECCE 3aAKPEIUIEHHS IMPaBUIBHOIO
IIPOU3HOILIEHUS 3BYKOB 110 3aJJaHUI0 YUUTENSA-JIOrOle1a.

I11. 3akar0unTeJbHBIN ITAll peaTu3alud POEKTA:

1. AHanu3 NPOEKTHON NEATENBHOCTU U OLEHKA pe3ysbTaToB 3((HEKTUBHOCTU
MIPUMEHEHUS JIOTONEINYECKUX TPOEKTOB B KOPPEKIIMOHHOM IPOLIECCE.

2. HWroroBas mpe3eHTalnus pe3yJbTaTOB IPOECKTHOW NEATEIBHOCTH ACTEU U
poauTeneil 4epe3 BBICTABKM, MPE3CHTALMI0 CaMOJEJIOK, CO3JaHHBIX COBMECTHO
POIUTENSAMU, AETHMH, YUUTEIEM-JIOTOIIEIOM.

KoHeuyHBIM NpPOAYKTOM MpoeKTa OyAer ABJIAATHCA: CHOPMUPOBAHHAS
YCTOMYMBAsi MOTUBALUS IETEN.

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

[ToBeIienne npodeccuoHanbHONU KoMIeTeHTHOCTH nenaroroB JIOY B Bompoce
OKa3aHMs NOJJEPKKH JI€TAM C PEUEBBIMU HAPYIICHUSIMMU.

B nmepcnekTuBe: MOMCK U pa3pabdOTKa HOBBIX HWHHOBAIMOHHBIX (OpPM
KOPPEKIMOHHON pabOThI C IEThMU C PEYEBBIMH HAPYIICHUSIMU BO B3aUMOJCHCTBUH CO

BCEMH yYaCTHHUKaMH 00pa30BaTEIbHOTO MpoIiecca.
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COBPEMEHHBIE 1TOAXO/bI B ITPOLHECCE PEA/IM3AIIUAN
CUCTEMBbI JONNOJIHUTEJIBHOI'O OBPA3OBAHUA

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

BbOPOBCKAA E.A.

yuumenv uzu1eckol Kyibmypbl,

MAHOY «lllyxosckuu Jluyeiiy,

2. benecopoo, Poccus

B Hacrosiiee BpeMs BBIABUTAeTCA HUAECA COBEPLICHCTBOBAHUS POCCUKUCKOIO
o0pa3oBaHusl, B YCIOBUSIX IUBUIM3AIMOHHBIX BhI30BOB XX Beka, /isi OBBIIICHUS
YPOBHSI KOHKYPEHTOCIOCOOHOCTH CIEIHATMCTOB poccuiickon denepanuu. ['naBHas
POJIb B IAHHOM IPOIIECCE OTBOJIUTCS 00I1€00pa30BaTEIbHBIM YUPEKICHUSIM, TAKUM
KaK BBICIIME Yy4eOHbIE 3aBENICHUS, YUPEKICHUS CPEIHEro MpodhecCUOHATBHOTO
oOpa3oBaHus, OT ClOJa CJEAYeT, YTO KOHIENTyaJlbHbIE MOJIOKEHUS, KOTOPHIC
3aKJIa/IbIBAIOTCS. B 0Opa30BaTENIbHOM TOJIMTUKE, MOTYT OTpa)xaTbCi U B paboTe
JOTIOJIHUTEJIBHOTO 00pa30BaHus €T, DTO SABJISIETCS OCHOBHBIM KOMIIOHEHTOM BCETO
00pa3oBaTeNBLHOTO MPOCTPAHCTBA, MPH OPTraHU3AIMH JOCTATOYHO BBIBEPEHHBIX U
MPOYMAaHHBIX TPEOOBAHUH, YTO MO3BOJIUT ITPEOI0TIETh KPU3HC Ha JIIOOOM BO3PACTHOM
aTarne, o0eCHeUYUT MOIJAEPKKY M Pa3BUTHE OJAPEHHON M TaJaHTIMBOU JTUYHOCTH,
MOMOXKET  BOCIHTATh  KYJbTYPY  370pPOBbs,  OOecneduut  MNpoUIAKTUKY
OE€3HA/I30PHOCTH, a TAKXKE 3HAYUTEIBLHO COKPATUTHCS COLMAJIbHAS JAenpHUBalus,
nebopmansi W JEBUANMS  CPEAM  MOJpacTaromiero mokojieHus. OOmanas
MOOWMIJIBHOCTBIO, OTKPBITOCTHIO, THOKOCTBIO, CIIOCOOHOCTBIO TOYHO U OBICTPO YMETh
pearupoBaTh Ha «TpeOOBaHUS BpEMEHW» B MHTEPECax MOIPaCTaIOIIETO MOKOJICHUS, UX
CEMbHU, TOCYJapcTBa, OOIIECTBAa. YKa3aHHOE BBHIIIE MOMOTAET aKTyaJIU3UpOBaTh Ha
COBPEMEHHOM 3Tare pojib CUCTEMbI JIOMOJIHUTEILHOTO 00pa30BaHusl MOAPACTAIOIIETO
MOKOJICHHUSI, YTO TpeOyeT ero pa3HOYpPOBHEBOW MPOPaOOTKH C YUETOM TEHICHIIUMA

dhopMupoOBaHMS HaIMOHAIBHOrO oOpa3oBanus P®. JlanHbii 00pa3oBaTEIbHBINA
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(eHOMEH XapaKTepu3yeTcs 4epe3 MPU3My LIKOJIBHOIO 00pa30BaHUs, TaK KaK 3TO HE
crocobcTByeT ero (GOpPMHUPOBAHMIO, HE TMO3BOJSIET NPUMEHUTh YHUKAJIbHBIC
BO3MOXXHOCTH, 4YTO HaKJIAJbIBACT OTIEYATOK HECEPbE3HOCTH W BTOPUYHOCTH.
BaxkHelmuM  CMBICIOM — NpUMEHEHHs oOummM  o0pa3oBaHMEM  MOTEHLHUANA
JIONOJHUTEIBHOIO 00pa30BaHUs IOAPACTAIOLIETO IOKOJEHHS 3aKJII4YaeTcsi B
MU3MEHEHME OTHOILLICHHUS IIEaroroB U POJUTENEHN K KPEaTUBHBIM BO3MOYKHOCTSIM JI€TEN
Y MOJIOAEKH, a TAK)K€ IPU3HAHUE UX MPaBA Ha CAMOCTOSITENIbHBINA U 100pOBOJIBHBIN
BbIOODp coniepkaHus U popMbl 00pa3oBaHUs HA OCHOBE UX UHTEpecoB. Ilox noHsaruem
«/lononuurenbHOoe 0Opa3oBaHHE» IOHMMAETCS MOTHBHUPOBaHHOE OOpa3oBaHMUE,
KOTOpOE IOJIy4aeT UHAUBHJ CBEPX OCHOBHOT'O 00Opa30BaHMsl, KOTOPOE MO3BOJISET EMY
peain30BaTh NOTPEOHOCTH B MO3HAHUU U TBOPUYECTBE, MAKCUMAJIBHO PACKPBITH ce0sl,
KaK JIMYHOCTh M  CaMOONPEIEIUThCS MPEAMETHO, JIMYHOCTHO, COLHUAJIBHO,
Ipo(hecCHOHANBHO. B 10MoNHUTEIPHOM 00pa30BaHNU MOAPACTAIOIIETO MOKOJIECHHUS
UMEIOT 1IpaBO Ha: CBOOOJHBIM BBIOOP MPEAMETHBIX, METANPEIMETHBIX U
MEXITPEIMETHBIX 00pa30BATENbHBIX MPOrPAMM B TEMIIE U 00BbEME MPHU TBOPUECKOM
MHAUBUAYAIBHOCTH; MOTYT MPOSIBIATH 00pa30BaTeIbHYI0 aKTUBHOCTH MpU BbIOOpE
oOpa3oBaTeNbHOM 00J1acTH, HaNpaBJIEHHBIX HA OCBOEHHUE ONPEAENICHHBIX 3HAHUN HE
MPEAYCMOTPEHHBIX OCHOBHOW 0Opa30BaTeIbHOM NPOrpaMMoOil; MOTYT MPUHSATH
ydyactue B JII00OH HCCIIeOBaTENbCKON AESITeNbHOCTH; HAa Y4YacTHE B CO3JaHHE
COLIMAJIBHBIX MPOEKTOB; B COOTBETCTBHE C MHTEPECAMU OPraHM30BaTh CBOM JOCYT.
Peanu3anus JaHHOTO MpaBa MOAPACTAOIIErO MNOKOJICHHS PEAIN3YeTcs € YYETOM
3aKOHO/ATEIbHO YCTAHOBJIEHHBIX TpeOOBaHMU, a oOpa3zoBaTelibHasl JAEATEIbHOCTD
YUPEXKIECHUHN JTONOJHUTEIBHOTO 00pa30BaHUs MOAPACTAIOIIETO MOKOJIEHUS JOJDKHA
HAXOJUTHCSI B COCTOSTHUM TOCTOSIHHOTO OOHOBJIEHHS C Y4ETOM HHTEpPECOB JeTeil u
MOJIOJICKH, B paMKax rocyaapctBa W oOmiectBa. OTIMYUTENbHBIMU YepTaMu
NEAArOTUKH JIONOJHUTEIBHOTO 00pa30BaHus MOAPACTAIOIIETO MOKOJIEHHS SIBIISIOTCS:
CO3/IaHHE CIEMUANbHBIX YCJIOBUH I CBOOOJHOTO BBIOOpa Ka)IbIM WHAMBUIOM
oOpa3zoBarenbHOM oOOnacT (BUJAa M HAmNpaBlIEeHUS JEATEIbHOCTH), Npoduis

nporpaMmbel M BPEMCHH €C OCBOCHHMA, IICAArOorom, MHOFOO6paBI/Ie BHUOO0B
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NEeSATENBbHOCTH, KOTOpasi YJOBJIETBOPSAET pa3Hble MHTEPEChl, MNOTPEOHOCTU U
CKJIOHHOCTH HHJIMBHJIA; JIMYHOCTHO-AESATENBHOCTHBI XapaKTep 00pa30BaTENIbHOIO
npoliecca, nMpu cojeicTBre GOpMUPOBAHNIO MOTHBALIMU JIMYHOCTH K TBOPUYECTBY U
NO3HAHUIO, CAMOOIPEACICHUI0O U CaMOpeaau3alun; JUYHOCTHO-OPUEHTUPOBAHHBIN
MOAXOJ U CO3JaHUE «CUTYyalluu YCIeXa» JUIsl KaXJ0ro WHAWBUIA; NPHU3HAHUE 32
WHAMBUIOM IIpaBa Ha OMIKOKY M Tpo0y B BHIOOPE BO3MOKHOCTEN CaMOOMPEIeTICHUS;
HCIIOJIb30BAaHUE JAHHBIX CPEICTB ONPEIEICHUS PE3yJbTaTUBHOCTA IPOJABHKEHUS
WHAMBUJA B TpaHHUIAX UM M30paHHOW JIOMOJIHUTENIBHON 00pa3oBaTeIbHOU
MpOrpamMMbl, TOMOTAIOIINE €My YBHJIETb CTYNEHU COOCTBEHHOTO pAa3BUTHUS U
CTUMYJIMPOBAHUS, HE VIIEMJIsid JIOCTOMHCTBA JIMYHOCTH KaXXAOro WHAMBHUA.
OOpazoBaTenbHbIN MPOLECC B CUCTEME JIOTOJIHUTEIBLHOTO 00pa3oBaHMs CTPOUTCS B
napajgurme Pa3BUBAIOIIETO oOpa3zoBaHusl, oOecnieunBas oOyyaroiyro,
MH()OPMAIMOHHYI0,  BOCHHUTHIBAIOUIYI0,  COLMAJIM3UPYIOUIYI0,  Pa3BUBAIOLIYIO,
penakcanmoHHy QyHKIUU. [Ipu 3TOM THOKOCTH TOMOJHUTEILHOTO 00pa30BaHUs Kak
COLIMAJIBHOM CHCTEMBbI MOMOTraeT OOECHEeYUTh YCIOBUSA AJIA PA3BUTUS JHIEPCKHUX
KAauecTB, Pa3BUTHUS COIMAIBHBIX KOMIIETEHIIMA U (POPMUPOBAHHUS TBOPUECKHUX
CIIOCOOHOCTEW JeTeii W MOJIOACKH B OOJNACTH XYJOKECTBEHHOHM, Hay4dHO-
TEXHUYECKOH, 3KOJIOr0-OMOJOTUYECKON, (DU3KYIbTYPHO-CIIOPTUBHOM, CHOPTUBHO-
TEXHUYECKOU, TYPUCTCKO-KPAEBEAUECKOW, COLUMAIBHO-NIEAArOTMYECKON, BOEHHO-
MaTPUOTUYECKON, ECTECTBEHHO-HAYYHOM U JIpyroil o0pa3oBaTeabHON 1€ATEIbHOCTH,
KOTOPYIO WMHIMUBHJ BBIOMpAET caM WU TPH TOMOIIM B3POCIOTO0 C Y4YETOM HX
moTpeOHOCTe M KenmaHuW. BHempeHue coIuaabHO-IIEIaroTHYecKO MOJend B
YUPEKICHUSIX JOMOJIHUTEIHHOTO 00pa3oBanus 6osee 3p(heKTUBHO, TaK KaK METOIbI,
TPAJAUIINH, a TAKXKE CTUIH PA0OTHl MAKCUMAJIBLHO YUYUTHIBAIOT OCOOCHHOCTH COITUyMa.
CoBpeMeHHOE JTOMOJHUTEIBbHOE O00pa30BaHUE SABISIETCS 00pa3oBaHUEM, KOTOPOE
OCYUIECTBJISIETCS 110 HE UCCIEAOBAaHHBIM M HE OCO3HAHHBIM Hayko#l 3akoHam. Ho npu
BCEIl COpaBEUIMBOCTU JAHHOTO BBIBOJA YPE3BBIYAHHO CIIEAYEeT NOHUMATh, YTO
OCYUIECTBJIsIeMast JIESITEIbHOCTh 00pa30oBaTEIbHBIMU YUPEKACHUSIMU B CHUCTEME

JOTIOJIHUTEIIBHOTO 00pa30BaHWsl HE MOJYUHSACTCS OOIMMM TpeOOBaHUAM IS
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00pa3oBaTeNbHON CUCTEMBI, KOTOpbIE CIeAyeT pa3pabaTbiBaTh U OCYILIECTBISATH Ha
rocyIapCTBEHHOM ypoBHe. [ TaBHOII 11e/1bI0 TOKHA CTaTh pa3padoTKa U peann3anus
COBPEMEHHBIX  WHHOBAIIMOHHBIX  OOpa30BaTEJIbHBIX  MPOTPaMM  CHUCTEMBI
JOTIOJTHUTEIBHOTO 00pa30BaHUsl.

Takum ob6paszom, pelieHue 3aaad, KOTOpble OOBEKTHBHO IMOCTABIIECHBI MEpPEN
CUCTEMOI JOMOJHUTEIBHOTO 00pa3oBaHMs B paMKax pealu3aldd POCCUUCKOU
00pa3oBaTEIbHON MOJUTUKHU, HYXKJIAETCSI B CUCTEMHOM IMOJAXOAE U COOTBETCTBEHHO
KOOpJIMHAIIUK JESATEIBHOCTH BCEX YUPEXKICHHM, pPEaM3yIONIUNX JTOMOJHUTEIHHOE
oOpa3oBaHMe JeTel, TaK KaKk HEOoOXOJUMbIEe MPEANOCHUIKMA ISl ATOTO CO3JaHbl
MPOTPAaMMHBIMU  JOKYMEHTaMH. VICNOJb30BaHUE COBPEMEHHBIX TEXHOJOTUM W
KPEaTUBHBIX  HJIEM  MO3BOJMT  CIOPOTHO3MPOBATH  OCHOBHBIE  HANPABJICHUS
(dhopMUpOBaHUSI CUCTEMBI JIOMOJHUTEIBHOTO OOpa3oBaHuUsi AETEH, 4TO OOECIEUUT
MOJABEM KOHKYPEHTHOTO CTaTyca YUPEKICHUIN NpU OCYIIECTBIECHNUE JAHHON CUCTEMBI,
MMOMOXKET OCYIIECTBUTh OOHOBJICHHE M AU(PGEepeHIUAMI0 UMH OKa3bIBa€MbIX
00pa3oBaTENbHBIX  YCIYTr, ONPEACIUT TPaHMUIBI HOBATOPCTBA B  CHUCTEME
JIOTIOJTHUTENIBHOTO 00pa3oBaHMs JE€TeH, MO3BOJIUT ONTHUMHU3UPOBATH paboTy ¢
MEeJarOTHYEeCKUMH KaJipaMH, CIeNaTh €€ IeJIeHApaBICHHOM, CUCTEMHOM, KOTOpas

IMMO3BOJICT PCHIATHh AKTYAJIbHBIC 3a/la4i B CUCTEMC pOCCHfICKOFO 06p330BaHI/ISI.
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OOPMHUPOBAHMUE 3/10POBOI'O OBPA3A KU3HU
IIKOJbHUKOB HA YPOKE U BO BHEYPOUHOH
AEATEJBHOCTHA B YCJOBUAX HIKOJIbI

BbAXMYTCKAA E.B.

yuumenb Mamemamury, Qu3uKu,

MOY «Manunosckas OOLLl Beneopoockozo pationa beneopoockoii obracmuy,
Poccusa

KYIIKO C.A.

yuumenv u3u1ecKou Kyaibmypbl,

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

CYKOHKHHA I'.B.

yuumenv ucmopuu u 2ceozpaguu,

MOY «Manunosckas OOLLl Bencopoockozco pationa bBeneopoockoti oonacmuy,
Poccus

«3abota 0 3I0pOBbE — O3TO BaxHeHmwMi Tpyn Bocnurtarens. Ot
KU3ZHENIEATCITLHOCTH, OOAPOCTHU JACTEH 3aBUCHUT MX TyXOBHAS KU3HB, MUPOBO33PECHHUE,
YMCTBEHHOE pPa3BUTHUE, TPOYHOCTh 3HAHUH, Bepa B CBOU CHUIBL. ..» DTH 3aMeYaTeIIbHbIC
cnoBa B.A. CyXOMJIMHCKOTO OTpa)karOT OJHY M3 OCHOBHBIX 3a7a4 TOCyJapCTBa B
chepe oOpazoBaHus, OO0O3HAUYCHHBIX B paMKax HalMOHAaIbHOW JTOKTPHHBI
00pa3oBaHUs - 3TO BCECTOPOHHSS 3a00Ta TOCyJapcTBa, OOIIECTBA O COXPAHHOCTH

3I0POBbS, KU3HM, (H3NYECKOM BOCHHTAaHUM M pa3BuTum jAetedd. OpHOM U3

AKTYaJIbHBIX TIPAKTUYCCKUX 3aJa4d COBpeMeHHOfI IMKOJIbI ABJIICTCA CO3JaHUC
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KOM(pOPTHOM,  IICUXOJOTMYECKH  3I0pOBOM  oOpa3oBaTeNbHOM  cpenbl  AJis
oOydaromuxcsi, 4YTO BO3MOXKHO Oiarofaps BHEIPEHUIO Hay4YHO-3((EKTUBHBIX
TEXHOJOIMM, CHOCOOCTBYIOIIMX HE TOJBKO aJanTalud, HO M  CO3/aHUI0
NEJAarorM4eckKuX yCJIOBMM JUIsi CAMOpa3BUTHS M TBOPYECKOM peanu3alnuu
oOyuaroniuxcs. BaxHo# 1enpro pabOThl MIKOJIBI SABJISIETCS MPOBEAECHUE CHCTEMHOIO
aHaJIM3a Melaroru4eckKoi JesTENbHOCTH IO POPMUPOBAHUIO 310POBOT0 00pa3a JKU3HU
Y YKPEIUICHHUIO 3/I0POBBS 00YUaIOUINXCA, ONPENETICHHUIO MMyTeH U cmoco00B pabOThI IO
naHHOMY HampasieHuto. Co3nanre KoMPOpPTHON 00pa30BaTEIbHOM Cpe/ibl HA OCHOBE
MHAUBUAYAIbHO-TU(PPEpEeHINPOBAHHOTO NOAX0Aa K pabOTe ¢ yUalUMUCs; CO3aHHe
YCIIOBHM JUIsl YCHIEUTHOW afanTalii pa3IMYHbIX KaTeropuil 00ydaroIuxcsa ¢ y4eTOM
UX BO3PAaCTHBIX, MHIWBHUIYAJIBHBIX OCOOEHHOCTEH M MOPAJIbHO-TIICUXOJOTUYECKOTO
3I0pOBbsi K COBPEMEHHBIM COLIMAJIIBHBIM ycioBHsAM. [lemarorm Hamed IIKOJIbI
WCHOJIB3YIOT OJHY M3  PAa3HOBUAHOCTEW  MEJArOTMYECKUX  TEXHOJOTHM -
30poBbecOeperamonyto. Benp 310poBbecOeperammume TEXHOJIOTMH WM MX
OTIEJbHBIE WX BJEMEHThl HAIpaBJ€Hbl HA COXPAHEHHE W YKPEIUJICHUE 30pPOBbS
oOyuarornuxcsi. Pabota B gaHHOM HampaBiieHMH TpeOyeT OT aJIMHUHHUCTPALUUA U
MeJaroroB 3HAHUHM U 0COOEHHOCTEH Pa3BUTHS COBPEMEHHOM MeIarornyeckoi HayK u
MPAKTUKHU, TMOHATUA JAHHOW MENarorM4ecKOd TEXHOJOTMU M KPUTEPUEB OIEHKU
JesITeIbBHOCTH YYUTENIs B YCIOBUAX 3710pOBbecOeperaronieil qesrenbHocTy. M3BecTHo,
YTO TOBBIIICHUIO MOTUBALMM K YYEOHOW JAESITENIbHOCTU CHOCOOCTBYIOT M JIyX
COPEBHOBAHUM, W a3apT JOCTHUKEHHS MPaBUIBHOIO pe3yjibTaTa B UeCTHOW Oopnoe,
AKTHBHOCTb M PACKPENOEHHOCTh YUEHHKA Ha ypoke. Ho kak 3TOro 1ocTuys B Kjiacce
C MaJIOM HanoJHAEMOCThIO? Hamm yuuTens uCHonap3ylOT Ha CBOMX YpPOKax
3I0POBBECOXPAHSIOIIME TEXHOJOIMU, KOTOPBIE ITOMOrarT YYAIIUMCS JOCTUIaTh
XOpOILUX Pe3yNbTaToB. s mpouiiakTUKK yTOMIIEHHSI, HAPYIIEHHS] OCAHKH, 3PEHUS
oOy4JaronIuxcst Ha BCeX YpoKax MpoBoaaATcs GU3KyJIbTMUHYTKH, TAMHACTUKA JJIs TJ1a3,
CMEHa TUHAMHUYECKHX T03 B T€UCHHE YpOKa, UTPbl, CMEHAa y4eOHOW IesTebHOCTH
oOyuaronuxcs. [IocTosIHHO COOJI0/Iat0TCSl TUTUEHUYECKUE HOPMBI M TPEOOBaHUS K

OpraHu3aiu U o0beMy y4eOHOH M BHEy4eOHOW AESTeNbHOCTU, K HCIOIb30BAHHUIO
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METOJOB W METOAMK OOydYeHHs, aJEKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM U
0COOCHHOCTSIM pebEHKa, aOCOIIOTHOE COONIOIEHHNE BCeX TPEeOOBAHUNW M HOPM K
HCIOJIb30BAaHUIO Pa3BUBAIOIINX cpelicTB 00yueHust. Co3gaHNne UTPOBBIX TPYIIIUPOBOK,
MO3BOJIIET OOYYaIOIIMMCS pA3IU4YHON CTENEHM JBUraTeJIbHOM W yYMCTBEHHOMH
aKTUBHOCTH W PA3HOTO TEMIIEpaMEHTa MPOSBUTH HHTEPEC K YCBOCHHUIO 3HAHHIA.
OMOIIMOHATIBHOE OOILEHUE YUUTENS C yYallUMUCA U O0ydaroumxcs ApYyr ¢ Jpyrom
CTUMYJHpYyeT ux MoTuBanuio kK yuede u 30K. Bece ypoku u MeponpusiTis IpOBOAATCS
B 000OpYIOBaHHBIX IOMEUICHMSIX, TIJ€ co3JaHa oO0s3aTenbHast IPEeIMETHO-
pa3BuBarolas 6a3a: ClIOpTUBHBIN 3aJl, MacTepcKue, OMdIMoTeKa, KJ1acC MHOOPMATUKU
u UKT, xkabuHeTsl XuMuu U QU3UKHU U A.p.. PenieHuio 3aiad mKoiabl 0 TPUBUTHUIO
30X cnocoOcTByeT B3aMMHOE COTPYAHHYECTBO TMEAAroroB ¢ POJIUTEIISMH,
BOBJICYEHHE HMX B 3J0pOBbecOeperarmmii mnpouecc, (GOpMHPOBAHHUE YCTAaHOBKU
OCO3HAaHHOTO OTHOIIEHUS] YYE€HHKa K COOCTBEHHOMY 3JI0POBBIO U 310pOBOro oOpasza
KU3HU.

3n0poBbecOeperaroniue oOpa3oBaTebHbIC TE€XHOJIOTUU o0y4eHus
o0ecnevnBaroT UIKOJIbHUKY BO3MOYKHOCTb COXPaHEHUS 370POBbs 32 IEpHo 00yueHus
B IIKOJIE, C()OPMUPOBBIBAIOT y HEro 3HaHus, ymMeHus, HaBblku 1o 30K, ydar ero
MCIIOJIb30BaTh MOJyYEeHHBIC 3HAHUS B TIOBCETHEBHOM JKU3HH.

Ha ypoxkax ¢pu3uku He u3y4aroT PU3NYEeCKUE ypaKHEHUs, KOTOPbIE YKPEIISIOT
3nopoBbe. Ho Ha ypokax (pU3MKM MOKHO BOCIHUTATh B PEOEHKE CO3HAHUE BEIMKOU
LIEHHOCTH €ro 3/I0POBBS, CTPEMJICHHE K €r0 COXPAaHHOCTH U yKperieHuto. Hanpumep,
©KEroJlH0 Ha  JOporax  yBEJIMYUBAETCS  YHUCIO  JOPOKHO-TPAHCIIOPTHBIX
MPOUCIIECTBUM, PACTET AETCKUW TpaBMaTU3M, OOYCIIOBJIEHHBI HE3HAHUEM WU
HECOOJII0/ICHUEM TIPaBUJI JOPOKHOTO ABMXKeHUs. HeoOxomumo ybOexmath aeTeil B
NOTPEOHOCTH 3HAHUI M BBITIOJIHCHUS MIPaBUIIa TOPOKHOTO ABMXKEHHUS, YTO Ha yIUIaX
U IoOporax HEO0OXOAMMO ObITh BHUMATENIBHBIM U TUCIUIUIMHAPOBaHHBIME. [loMoUb B
3TON paboTe MOXKET KOMIUIEKC CHELMaNbHBIX 33Jad M0 KMHEMAaTHKE W JUHAMUKE,
pemaeMbIx Ha ypokax ¢usuku B 7 - 9 kmaccax. [IpoBeneHune aneMeHTapHBIX OMBITOB

MMO3BOJBICT CHATb JAWMHAMHUYCCKYIO YCTAJIOCTh, paCCJ'Ia6I/ITI> 3pHT€J’IBHBIfI HCPB, a
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npoBeAeHHe (PU3NUECKUX TUKTAHTOB U TECTOB [TO3BOJISIET CHOBA CKOHLIEHTPUPOBATHCS
U MIPOJIOJIKUTH paboTy. UeTKOCTh B OpraHU3allMu YpOKa CIIOCOOCTBYET BHIpabOTKE Y
oOy4aromuxcsi yMEHUH IJIaHUPOBATh, OPraHU30BBIBATH CBOIO YUEOHYIO AESITEIBHOCTb.
HeoObuHO copmyaupoBaHHBIE BOIPOCHI U 3aJaHUS MO3BOJISIOT yYaIIUMCS CHATH
CTpax Iepel NPOBEPKOM 3HAHMM, COCPENOTOUYMUTHCS M CKOHLUEHTPUPOBATH CBOE
BHUMAaHME. 3HAHUA, I[OJyYCHHBIE HA ypOKE II0 U3YYCHUI0O MEXaHUKH,
AJIEKTpOMAarHeTu3Ma, ONTUKM M J.p. pa3fenoB (U3MKM MO3BOJAT OepexHee
OTHOCUTBCSI K CBOEMY 3J0pPOBbIO, BBIpaOOTaTh JIMYHBIA CHOCO0 ©O€30MacHOro
NOBEICHUSA. YuuTelb HHPOPMATHUKU TaKKe O005f3aH MNPUMEHATh Ha YpoKax
310pOBbECOEpEratonMe TEXHOJIOTUU, YTOOBbl YCTPAHUTh MPUYUHBI PACCTPOKCTBA
3I0pOBbsl  OOy4aroUmMxcs MNpu padboTe 3a KOMIIBIOTEPOM: HampshDKEHHas Mo3a u
JUIMTENBHOE CUASYEE MOJIOKEHUE, YTO BBI3BIBAET MBIIICYHO-CKEIETHBIE HAPYILICHHUS;
BO3/JICMCTBHE DJICKTPOMArHUTHOTO HW3JIY4YEHHUs; YTOMIICHUE TJIa3; YBEINYCHHE
Harpy3Kd Ha CYCTaBbl KHCTEW; IICHXWYECKOE HamnpspbkeHue u T.0. Ha ypokax B
(U3KYIBTMUHYTKE MpU pabOTe 3a KOMIBIOTEPOM, O0OS3aTE€IbHO BBITOJHIIOTCS
npocmeuiwiue ynpax)cheHus O 21a3, T.K. OHU CIyXaT Ipo(UIaKTUKON HapyIIeHUs
3peHust U Apyrux 3abojeBaHuil. 3apsiaka Ais Tya3 o0si3aTeNnbHA IMEpea U IOcie
OKOHYaHMSI pabOThl 3a KOMIIBIOTEPOM, €€ MOKHO NPOBOAUTH HECTAHAAPTHO C
MCIIOJIb30BaHUEM OINPEICIIEHHBIX Cai1oB-cTepeorpamm. Heo6xoanmo u codmroeHme
CaHUTApPHO-TUTMEHUYECKUX HOpPM: OpraHu3aius paboyero Mecra, YCTaHOBKE
KOMIIBIOTEpA W TMTMEHUYECKHE TPeOOBaHUS K MPaBUIBLHOW MOCaJKe O0y4arouuxcs
IIpU OpraHu3aluu pexkuMa paboThl. 310poBbecOeperaroIe TEXHOJIOTUN Ha ypoKax
MH(DOPMATUKU — COBMECTHAsl AESATENbHOCTh YUMTENs W YYEHHKAa BO HM30€XaHHE
HEraTUBHOTO BO3JIEWCTBUS KOMIIBIOTEPA Ha 3/I0POBBE YUYEHHKA C HCIIOJIb30BaHHUEM
YUHUTEJIEM OIPEAENIEHHBIX METOI0B U MPUEMOB 110 npuBUTHIO 30K pedénky. OObIuHast
CUCTEMAa YPOKOB XMMHUHU CJIOKHWJIACh JaBHO. B Hamel mIKoie MbI IOIBITAEMCS
JIOTIOJIHUTD €€ 3/I0pOBbECOEpEraroMMyu TEXHOJIOTHUSIMU O0yU€HUs, HalpaBI€HHBIMU
Ha aKTUBU3aLIUI0 MOTHUBAIIMOHHOMN AESATENBHOCTH 00YYarOIUXCSl.

[Ipomiecc oOyuenus >¢hPexTuBeH TOrAa, KOTrAa YYEHUK TOJIHO, OBICTPO U B
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MOCJIEIOBATENBHO OYIET OCYIIECTBISATh ONPEACIEHHbIE YMCTBEHHBIE U TPAKTUYECKUE
nevicteusi. HarmpuMep, Ha ypokax XMMUU MOXKHO IPUMEHATh TEXHOJIOTUH aJITalITUBHOMN
cucteMbl 00yueHus. ECTh pa3ziensl, KOTOpble U3y4aroTcsi B 0030pHOM Buje. UTOOBI He
«HUCTIYTaThy» YYEHUKA CI0KHOCTHIO MaTepualia, MOKHO MCIOJIb30BaTh 0000IIa0IINe
TaOJIMIBI, KOTOPHIE TOMOTYT JlaXXe clabOMy YYEHHKY B YCBOEHHH IIEJIOTO pasjerna
OpraHUYECKON XMUMUH, HE BBI3bIBASI CTPAXa U 3aTPYAHEHUN, YIPABISIEMOE CO CTOPOHBI
MpEenoaaBaTeIIst pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH. [Tpumensemas
LEJICHANIPABIICHHO CHUCTEMa I[I03HABATEJIbHBIX MPHUKIAAHBIX 3aJad  IO3BOJIAET
IIKOJIbHUKAaM TMPOSIBUTh MHTEPEC HE TOJIBKO K 3HAHUAM, HO M K crocobam ux
NpUOOpeTEeHUs. Y YUEHUKH 3HAKOMSATCS ¥ C 3CTETUYECKON CTOPOHOM MpeaMeTa XUMHS,
OHM y4YaTcsi CpPaBHHUBATh HECKOJIBKO CIIOCOOOB pEIICHUsS OJHOW 3a]ayu, Kak IIOo
MPaBUIBHOCTH, PAlMOHAIIBHOCTH, TAK M MPOCTOTE U JaKOHU3MYy. KoHe4HO, Henb3s
3a0bIBaTh W O MPOCTOM, HO OO0S3aTEIbHOM BBINIOJIHEHUH MpPaBUJ 1O TEXHUKE
0€30MMacHOCTH U OXpaHe TpyJa Ha 3TUX ypoka. VX colOito/ieHue Takke COXpaHseT U
cOeperaer 3JJ0pOBbE YUCHHUKA.

CeronHst HeOOXOAMMO BBOJUTH BOIMPOCHI 3/I0POBbsI OOYYAIOIIUXCS B PaMKH
yueOHOro mporecca. JTO TO3BOJUT YUYEHUKY HE TOJIBKO YIIIYOUTh MOJy4yaeMble
3HAHUS, U MMOKAXKET, KaK CBSA3aH MaTepuaj ¢ OOBbIIEHHON JKU3HBIO, HO MPUYYUTH €r0
IIOCTOSTHHO JAyMaTh W 3a00TUTBCA O CBOEM 3JIOPOBbE. 3J0pPOBBE JIETEH - 3TO
aKTYaJIbHOCTh CETOJHSAIIHEr0 MAHS. 3J0pOBbIM, OOpa3oBaHHBIM pPEOCHOK - 3TO
rocyJapcTBeHHasi 3ajgada W MpodiieMa, a HE TOJIBKO MEIUIIMHCKAs, TICHUXOJIOTo-

negarorndcCKkas 1 COonuaJIbHO-TUNTHCHUYCCKAasd.

Cnucok jqureparypbl

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

2. Heixan, JI.b. Teopus u npakTrka 370poBbecOEperamnei esITebHOCTU
B mkoJie/ PoctoB H//l.:®enukc, 2009.- 412 c.

3. bpexman, N.M. Baneosioruss - Hayka O 300pOBbE.- 2-€ u34. - M.:
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®usKkynapTypa u cnopt, 1990. - 208c.
4. WNpxun, B.H.®opmupoBanue KyabTypbl 310pOBbS IIKOJBHHKOB Ha
ypokax. — benropoa: ITonuteppa, 2008. — 170 c.

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

KOHCYJbTALMS JJIS1 POJUTEJIEA: «<UTEHUE
XYJOXKECTBEHHOM JTUTEPATYPBI JOMA JETSIM»
(U3 OIIBITA PABOTBI)

KHA3EBA JI.B.

yuumenb-102oneo,
Mynuyunansroe 61002#cemHoe OOUKOTbHOE 00pa308ameibHoe yupexcoeHue demckuii cad Ne 79,
Poccus 2. Bereopoo

KYTEPI'HHA T.B.
yuumeinb — J1020neo,

Mynuyunanvroe 6100centHoe OUIKOTIHOE 00pAaz06amebHoe yupedcoeHue demckuti cao Ne 79,
Poccus 2. Beneopoo

KHura — He yueOHUK, OHA HE 1a€T TOTOBBIX PELENTOB, KAK HAy4YUTh peOEHKa
JTIOOUTH JUTEpaTypy, MOTOMY UYTO HAYYHTh CJIOXHOMY HCKYCCTBY UTCHHS H
NOHMMAHUA KHUTH OY€Hb TPyaHO. PeOEHOK MJOKEH SPKO, 3MOIMOHAIBHO
OTKJIMKAThCSI Ha TMPOYUTAHHOE, BHUACTH H300pPKEHHBIE COOBITHS, CTPACTHO
nepeKuBaTh UX. TOJNBKO MPUYYCHHBIN K KHUTE PeOEHOK 001a1aeT OECIIEHHBIM 1apoM
JIETKO «BXOAMTbHY» B COJEPKAHUE YCIBIIIAHHOTO WM TPOYUTAHHOTO.

Manbin pucyeT B BOOOPaKEHHM JIOOBIE CIOKEThI, IJJa4eT MU CMEeETcH,
MpeCTaBiIsieT (BUAUT, CIBIIIUT, OOOHAET U OCSA3a€T) MPOYUTAHHOE TaK SIPKO, YTO
qyBCTBYET ce0sl ydacTHUKOM coObITuil. KHrra BBOAUT peOEHKa B caMoe CIIOKHOE B
KU3HHU — B MHP YEJIOBCUYECKHUX YYBCTB, PAJOCTEd U CTPAaJaHUN, OTHOLICHUM,
noOyXJIeHUHN, MBICIECH, MOCTYNKOB, XapakTepoB. KHUTa Yy4YUT «BIJSABIBATHCA» B
YeloBeKa, BHJIETh U TMOHWMATh €ro, BOCIHUTHIBAECT UYEJIOBEYHOCTH. [IpounTaHHas B

ACTCTBC KHHUI'a, OCTAaBJISICT 0oJ1ee CUIILHBIN CJI€a, 4eM KHHUTIa, IpOYrNTaHHAA B 3PCJIOM
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BO3pacTe.

3agada B3pOCIOro — OTKPBITh PEOEHKY TO HEOOBIKHOBEHHOE, UTO HECET B ceOe
KHHWra, TO HAclaxJCHHE, KOTOPOE JIOCTAaBJISIET MOTpYyKeHHE B YTeHHE. B3pociblid,
4YTOOBI IPUBJIEYb K KHUTE PeOEHKA, JOHKEH caM JIIOOUTD JINTEPaTypy, HACIAKIAThCA
€0 KaK HCKYCCTBOM, MOHUMATh CJIOXHOCTb, YMETh I€peJaBaTh CBOU UYBCTBA U
NEePEeKUBAHUS ICTSIM.

B nonrkonsHOM BO3pacTe JETH 3HAKOMSITCS C PYCCKUM U MUPOBBIM (hOJTBKIOPOM
BO BCEM MHOT000pPA3UU €ro dKaHPOB — OT KOJIBIOEIBbHBIX MIECEH, MOTEUIEK, CYUTANIOK,
JPa3HUJIOK, 3arajflok, MOCJIOBHUIl JI0 CKa30K M OBUIMH, C PYCCKOM W 3apyOeKHOU
xiaccukon. C npownssenenusmu B. A. JKykosckoro, A. C. Ilymxkuna, I1. IT'. Epmosa,
. ITeppo, 6pateeB I'pummMm, X. K. Aunepcena, C. 5. Mapmraka, K. 1. UykoBckoro, u
MHOTHUX JAPYTHUX.

N3yuasi 0COOEHHOCTH BOCIHPHUSATHUSI U MOHWMAHUSI MPOU3BEACHUN JIUTEPATYPHI
pebEHKOM 2-571eT, MOKHO BBIJICIUTH BEAYIIUE 33]]a4l O3HAKOMJICHUS IETeH ¢ KHUTON
Ha 3TOM BO3pPAaCTHOM 3Tarle:

dbopmupoBaTh y JeTel WHTEpPEC K KHUTE, MpUydaTh BHUMAHHIO, CIIYIIATh
JTUTEPATYpHbIC POU3BEICHUS; 000TAIATh KU3HEHHBIA OMBIT MAJIBIIICH 3aHATUAMH U
BIEYATJICHUSIMU, HEOOXOIUMBIMHU JIJIs TOHUMAHUS KHUT; YYUTHIBATh IPU OTOOPE KHUT
JUTSL IeTel TAToTeHus: peOEHKa K (POIBKIOPHBIM U MOITUYECKUM MPOU3BEICHUSMU;
oMoraTh JETSM, yCTaHaBJIMBATh MPOCTEHIINE CBSI3M B MPOU3BEIICHHH; MOMOTATh
JIETSIM, BBIICNIATH HanOoJIee SipKue MOCTYIKU TePOEB U OIEHUBATh UX; MOJICPKUBATDH
HETOCPEJCTBEHHBIN OTKIUK U YMOIMOHAIBHYIO 3aHHTEPECOBAHHOCTD, BOSHUKAIOIIINE
y peOEHKa Mmpu BOCHPUSTAU KHUTH; TMOMOTaTh JETSM MbBICICHHO, MPEJICTABUTH,
YBUJETH COOBITHS 1 TEPOEB MPOU3BEACHHS, C IOMOIIBIO 0TOOPA WILTFOCTPAIIHM, YIUTh
paccMaTpuBaTh WILTIOCTPALIUH.

CpenHuii JOMKOJIBHBIM BO3pacT (4-551€T). YCIOKHSIETCS YUTATEIIbCKUM OMBIT
neteil. [ moHuMaHus Mpou3BeNeHHs peOEHKY yxKe He TpeOyeTcs WIUTFOCTparus K
Ka)XJIOMY MOBOPOTY CHOKETa. XapaKTepu3ys I'epoeB, ACTH Yallle BCEro BHICKA3bIBAIOT

IMPaBUJIbHBIC CYKACHUA 00 ux IMOCTYIIKAaXx, OIMUPAsCh IIPU 3TOM Ha CBOU NIPCACTABIICHUA
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0 HOpMax MOBEACHUS U 000TaTUBIIMNCS JIMYHBIN ONBIT. BMecTe ¢ TeM Ipu BOCHPUSTUH
JUTEPaTypHBIX MPOU3BEACHUN PEeOEHOK HE CTAaBUT Mepel coO0Oi 3amady OLIEHHUTH
reposi, coobiTusa. OTHOLIEHUE JETEN K JIMUTEepaTypHbIM (paKkTaM MMEeT JEUCTBEHHOE,
KU3HEHHOE 3HaueHue. PeOEHOK 4-5 1eT, Ipexke BCEro aKTUBHBIA COYYaCTHUK
n300paxaeMbIX COOBITHIT; OH IEPEKUBACT UX BMECTE C TEPOSMHU.

[IpaBuiia, KOTOPBIE CAEIAKOT YTEHUE BCIIYX NPHUBJIEKATEIbHBIM:

NOKa3bIBaiiTe peOEHKY, UTO YTEHHE BCIyX JOCTaBJSET BaM y/noBoJbCTBUE. He
OyOHMTE, KaK ObI OTOBIBAS TABHO HAIOEBIITYIO0 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 JIsl KYKOJIBHOTO JOMUKA, U HE IOBO3Ka, KOTOPYIO
MOXHO BO3UTh 1O KoMHate. lIpuyudaiite neteil akkypaTHO oOpamiaThCs C HEH.
PaccmarpuBarh KHHMIY eNaTelIbHO Ha CTOJIe, OpaTh YMCTHIMU PYKaMHU, OCTOPOKHO
nepeBEPTHIBAThH cTpanullbl. [locie paccMarpuBanusi yOepuTe KHUTY Ha MECTO.

Bo BpeMst uTeHUs COXpaHSUTE 3pUTENbHBIA KOHTAKT ¢ peOEHKOM. B3pociblii BO
BpeMs YTEHUS WJIM paccKasa JOJDKEH CTOSTh WIM CHUACTHh Mepel AeThbMHU TaK, YTOOBI
OHHM MOTJIM BUJIETh €r0 JIUII0, HAOII0AaTh 32 MUMUKOM, BRIPAKEHUEM TJIa3, )KeCTaMU,
TaK KaK 3TU (HOPMBI MPOSIBICHUS YyBCTB JOMOJIHSAIOT U YCWIMBAIOT BIICUATICHUS OT
MIPOYTEHHUS.

UuraiiTe OETSIM HETOPOIUIMBO, HO M HE MOHOTOHHO, CTApANTECh MEpENaTh
MY3bIKY PUTMUYECKOHN peur. PUTM, My3bIka peun yapyeT peOEHKa, OHU HACTaKJAI0TCS
HAIEBHOCTBIO PYCCKOTO CKa3a, pUTMOM CTuXa. B mpouecce dreHust JeTIM HYKHO
MIEPUOANYECKH J1aBaTh BO3MOKHOCTb TOBOPUTH O CBOMX OULIYIIECHMSX, HO HMHOTJA
MO>KHO TTOTIPOCUTD MTPOCTO MOJTYA «CITYIIATh CeOs».

UrpaiiTe rojiocoM: yuTanTe TO OBICTpEE, TO MEJICHHEE, TO TPOMKO, TO THXO —
B 3aBUCHMOCTH OT COJEpPXaHHUs TEeKCTa. UuTass OeTAM CTHUXU U CKAa3KH, CTApaWTECh
nepeaTh TOJIOCOM XapakTep MEPCOHAXEH, a TaKXKEe CMELIHYI0 WU TPYCTHYIO
CUTYallMIO, HO He «repebapuiuBaite». VU3MUIIHISA IpaMaTu3anus MemaeT peOEHKY

BOCIIPOHU3BOJUTHL 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 O KOHIIA, PEOCHOK BCE paBHO MEPECTAET BOCIPUHUMATH YCIBIIIAHHOE.
KopoTko nepeckaxure OKOHYaHHE.

YuraiiTe cka3Ku Bcerna, Korjga peo€HOK X0UeT UX CiaymaTb. MoxKeT ObIThb, IS
POAUTENEH 3TO U CKYYHOBATO, HO JJIsl HETO — HET.

YuraiiTe peOEHKY BCIYX KaXbIi JI€Hb, ClIeTAalTe U3 3TOr0 JJIOOUMBIN CeMEHHbIN
putyan. HenmpeMeHHO NpoaomKaiTe COBMECTHOE YTEHHE M TOT/A, KOrjaa peOEHOK
HAy4YUTCS YWTATh: LEHHOCTh XOPOIIEH KHUIM 3aBUCUT BO MHOIOM OT TOTO, Kak
OTHECJIUCH K KHUT€ POJUTEIN U HAUIYT JIK JJIsl HE€ JOJIKHOE MECTO B CBOEH CEMEMHOM
oubnuoTexe.

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

C camoro paHHero aetrcTBa peOEHKY HE0OXOAMMO MOJIOMpPaTh CBOIO JIMYHYIO
oubnuotexy. Yame xoaute ¢ peOEHKOM B KHWIKHBIM Mara3uH, B OHOTHOTEKY.
[Tokynats KHUTH CIEAYET MOCTENEHHO, BBIOUpask TO, YTO UHTEPECYET JETEH, YTO UM
MOHATHO, COBETYSCh C BOCITUTATEIIEM.

UwuraiiTe BCIyX WM MepecKa3biBaiiTe peOEHKY KHUTH, KOTOpPhIE BaM CaMUM
HpaBWINUCH B JeTcTBe. [Ipexnae, ueM mpounTaTh peOEHKY HE3HAKOMYIO BaM KHHTY,
MonpoOyiiTe MpoYnuTaTh €€ camu, YTOObI HANMPAaBUTh BHUMaHUE peOEHKA B HYKHOE
pycio.

He otpeiBaiiTe peOEHKa OT YTEHUS WJIM pPACCMATPUBAHUS KHIDKKH C
kapTuHKamMu. CHOBa M CHOBA MPUBJICKATE BHUMAHUE JAETEH K COJECPKAHUIO KHUTH,
KapTHUHOK, KaKJIbIN pa3 pacKpbIBas 4YTO-TO HOBOE.

Cnucok qureparypsl AJs1 YTeHus aeTam (4-5 jer)

Pycckuii ¢poabkiop

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

«bapameHbku...», «aer aucuuka mo MocTy...», «COJHBIIIKO — BEIPBIIIKO...»,
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«au, BecHa, nau, KpacHa...».

Ckasku. «[Ipo UBanymky-aypauka», o6p. M. I'opskoro; «Boitna rpuboB c
srogamuy», oop. B. Hans; «Cectpunia Anenymika u Oparen; MBanymika», o6p. JI. H.
Toncroro; «Kuxapka», 00op. N. KapnayxoBoii; «JIlucuuka-cectpuuka U BOJK», 00p.
M. bynaroBa; «3umoBne», 00p. U. CokonoBa- MukuTOBa.

DoJIbKJIOP HAPOAOB MHPA

[Tecenku. «Pe1doku», «YT1ara», ¢pani., oop. H. I'epuer u C. 'mnnuyc; «Yus-
quB, BOpoOeiiy, nep. ¢ komu-nepmsiil. B. Knumosa; «[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. I'abOe; Opathsa ['pumm.
«bpeMeHckre My3bIKaHTB», HEM., iep. B. Beenenckoro, nox pex. C. Mapmaka.

IIpousBenenusi mo3ToB M nucaregen Poccun

[Tona3us. Y. bynun. «Jluctomany (oTpsiBok); A. MalikoB. «OCeHHHE JTUCThA 1O
BETpY Kpykart...»; A. [lymkuH. « Yk HEO0 OCEHBIO JbIIIAINO. ..» (13 poMaHa « EBrenmii
Oneruny); A. ®@er. «Mawma! I'nsaHb-ka u3 okomika...»; . AkuM. «IlepBoiit cHEr»; A.
Bapro. «VYexamy»; C. Hpoxokus.«Ymumed rynser...» (U3 crtuxorBopenus «B
KpecTbsiHCKOM cembe»); C. Ecenun. «Iloet 3uma — aykaer...»; IIpo3a. B. Bepecaes.
«bparumkay; A. Beenenckuii. «O neBouke Maie, cobauke Iletymike u o Koumike
Hurtouke» (rmaBel w3 kuuru); M. 3omenko. «IlokazarenbHbiii pedeHok»; K.
Yumunckuii. «bonnusas kopoBa»; C. BoponuHn. «Bounctsennsiii XKakoy»; C. I'eoprues.
«babymkun caguk»; H. Hoco. «3amnatkay, «3ateiinukuy; JI. [Tantenees. «Ha Mmope»
(rmaBa u3 kHuru «Pacckasel 0 benouke u Tamapouke»); buanku, «Iloakuaeimmy; H.
Cnankos. «Hecoyx».

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

«ITpukmrouenuns He3naliku u ero apy3ei» (Tj1aBbl U3 KHUTH).
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KOHCIEKT JJUTEPATYPHOM BUKTOPHUHBI JJIsI CTAPIIINX
JOHIKOJIBHUKOB «B I'OCTAX Y CKA3KWN»

KHA3EBA JI.B.

yuumenb-i020neo,

Mynuyunanvroe 6r00dcentHoe OOUIKOTIbHOE 00pa308amebHoe yupedrcoerue Oemckuti cao Ne 79,
Poccus 2. Beneopoo

J1YBOBA U.A.

gocnumamers,

Mynuyunanvroe 6r00centHoe OOUIKOIbHOe 00pa306amebHoe yupedicoerue Oemckutl cad Ne 79,
Poccus 2. Bencopoo

XyA0KEeCTBEHHOE CIIOBO BO3/IEHCTBYET HE TOJILKO HA CO3HAHKE, HO U Ha YYBCTBA
U MocTynku pebeHka. CIIOBO MOXKET OKPbUIMTH peO€HKa, BBI3BATh JKEJIIAHHE CTaTh
JAy4iie, claeiarb  4YTO-TO  XOpoIlee, IIOMOTaeT OCO3HAaTh  YEIIOBEYECKHE
B3aUMOOTHOIIICHHUS, MO3HAKOMUTHCS C HOpMaMH MOBEICHUSI.
DopMHUPOBAHUIO HPABCTBCHHBIX  TPEACTABICHUH W HPABCTBEHHOTO  OIBITA
CIIOCOOCTBYET COOOIIECHHUE ETSIM 3HAHUI O MOPATbHBIX KaueCTBaX UeJIOBEKa.

XyH0KEeCTBEHHAs TUTEpaTypa COMPOBOXKAAET PEOCHKA C MEPBBIX JIET JKHU3HHU,
HayMHas ¢ KOJIbIOENIbHBIX NIECEH, Takxke ¢ npousseaeHuit A. bapro, C. Muxankos, K.
YyKOBCKOTO, a 1ajiee Iepexo/isl B IIKOJIe HA KIIACCUYECKUE TTPOU3BEICHUS.

B crapmem [OmKOIRHOM BO3pacTe JAETH YXE MOTYT pa3iuvarh
XYIOKECTBEHHBIC  JKaHPBI, 3aMEUalOT BBIPA3UTENbHBIE CpEACTBA. A  TIpu
aHAJM3WPOBAHUM TIPOU3BEICHUSI JIETHU MOTYT UYYyBCTBOBATh €€ TIIyOOKO€ HACHHOE
coJiepKaHue U MOJTOOUINCH MOITUYECKHUE 00pa3bl.

Heasb:

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

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€ME, UTPbI-IPaMATU3ALMH 0 CKA3KaM.

X0 BUKTOPHUHBI:

3BYYHUT MY3bIKa IECHU “B rocTsx y cKa3ku’, I€TH 3aXOST B TPYIIILY.

Bocnurarens. Jlet, mOCMOTpHUTE, KaKu€ KpacUBbBIE, HapsIHbICE KHUTH. B
Ka)KJI0M U3 HUX JKUBYT I'€pOU BalluX JIFOOUMBIX CKa30K. CKa3Ka — 3TO yJIUBUTEIIbHBIN,
BOJIIEOHBIM MHUpP, B KOTOPOM TPOUCXOJAT camMble HEOOBIKHOBEHHbIC Uyjeca U
npeBpamieHus. A Bbl JroOuTe ckazku? Torma s mOpenjarard BaM IPOBECTH
JUTEPATypPHYIO BUKTOPUHY « B roctsix y ckaskw». [Ipomry koMaHIbl 3aHSITb CBOU
Mmecta. [l mpoBeneHHs BUKTOPUHBI HaM HEOOXOIMMO BBIOpaTh JKIOPH, KOTOPOE
OyJZeT BHUMATEIbHO HAOII0IaTh 32 XO10M HalIEil UTPHI.

IlepBblii KOHKYpC «3ara04HbIN».

Heobxoaumo oTraiate Ha3BaHUS CKa30K.

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

CuauT B KOp3UHE J€BOYKA

Y MHUIIKH 32 CIIMHOM.

OH cam, TOrO HE Beaas,

Hecer ee nomoii. (Mama nu Mensenn)

Y nuBnsiercst HapoA:
Ener nmeuka, 1pIM UJET,
A Emens Ha neun

Ect 60npmmme kamaun! (Ilo-nryuseMy BeaeHUIO)

Bayuka k 6a0y1ike noiiia,

IIuporu e noHecna.

Ceppblil BOJIK 32 HEW cieau,

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

A Wrpan v necHu mnen?
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K Opaty TpeTbemy notom

[Tpubesxamu B HOBBIN oM. (Tpu mopocénka)

Kpacna neBuna rpycrsa:

E¥ He HpaBHUTCS BECHA,

Eii Ha conHile TKKO!

Cnessl npeT Oeguspkkal.. (CHerypouka)

JIleBouKa CIIUT U NTOKA YTO HE 3HAET,

YTo B 3TOM CKa3Ke €€ 0XKUIACT.

2Kaba nmon yTpo ee ykpajer,

B HOpyY ynpsiuetr 6eccoBecTHBIN KpoT. (/{roiiMmoBOYKa)

Bropoii koukypc «Ha30Bu cKka3Ky»

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

Momnonupl, pebsita!

Tpernit koHkypc «ZKuBasi ckazka».

Kaxxnoii komaHae HEOOXOOMMO MOKa3aTh IBHKEHUSIMH, MUMHKOH, JKECTaMH
cka3ky 0e3 ciioB. O0e KoMaH/bl JOJDKHBI yraJaTh Ha3BaHUWE CKa3KU COTMEPHUKOB
(«3asubs uzOymKay, «Permkay).

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

Urpa co 3putensimu «/[006aBb CIIOBEUKO K HA3BAHUIO CKA3KM)

- T'ycu -...(JIeGean)

- apesHa -...(JIsarymka)

- Anenbkuii - ...(L{BeTouek)

- Mama u ....(Mexasenp)

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

- CuBka -...(bypka)

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

DuU3KYyJIbTMHUHYTKA ISl BCEX JeTeH.

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

(Kaxxmas komaH/1a TTOKa3bIBaeT CKa3Ky 0e3 CJI0B).

YerBepThiii KOHKYPC «CKa304HbIH KPOCCBOPI».

Bawm npeacTout pasragath CKa304HOTO TE€POSL.

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

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

Krto npumén na nomouns Jleny TsHyTh penky nocie Bayuku? (JKyuka)

Kak 3Banu kota u3 mynbsTduiasma npo [IpocrokBammuo? (MaTpocKkus).

Monoaupsl, ¥ ¢ TUM 33/IaHUEM BbI CITPABUIINCh.

HATHIH KOHKYPC «Yragai MeJIoauio».

Ceiiuac BbI YCIBINIUTE MIECEHKU I'€POEB CKA30K WM MYJIbT(HUIEMOB. BciomauTe
Ha3BaHMS OSTHUX CKa30K. (3By4MT ayAuo 3aluch MeceH M3 CKa3ok «bypatunHoy,
«Kanukynsl B [IpocTokBammuoy», «KpacHas manouka», «bpeMeHCKkHEe My3bIKAHTBI,
«Tpu mopocénka», «Hebypamka u Kpokogun I'ena», «Bunu-Ilyx u Bce-Bce-Bcey,
«Bonk 1 ceMepo KO3JISIT).

Hlecroii koHKypc «lIlyTouHas pexkiamMay.

Pe0siTa, a ceiiyac Mbl HEMHOT'O OTBJICYEMCSI U IPOBEIEM «ITYTOUHYIO PEKIIAMY).
[locnymaiiTe 1 Ha30BUTE, KTO U3 JIMTEPATYPHBIX U CKa30YHBIX T'epOEB MOT OblI JaTh
Takue oObsaBiIeHUs? J{J1s1 5TOTO JaBaliTe BCTAHEM B KPYT, @ TO Mbl HEMHOTO 3aCH/IEIIHCh,
g Oyny Mo o4epeid KUJIaTh BaM Msi4, a Bbl OTra/IbIBATh.

DIlpennararo HOBO€ KOpPBITO, M30y, CTOJOBOE JBOPSIHCTBO B OOMEH Ha
ctupanbhayto MamuHy (Cka3ka o peroake u pbIOKke).

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

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

4)Ot™moro Bce! (Moitnoabip)

5)[ocraBka nupoxkoB 0adymike (KpacHas mamnodka)

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

3ananmne 7 «YepHblid Ammk». Benymmii 3aragpiBaeT KakI0H KOMaHAE IO
oueper MPO CKA30UHBIM MpPEeAMET, Jekallui B SIIMKE, KOMAHIbl MO OYepenu
OTra/IbIBaIOT.

B smuke neXuT npeameT, ¢ TOMOUIBI0 KOTOPOro KOJIIYHbSI XOTeNa OTPABUTh
apeBHy (10J10K0), y KOTO 37asi Iapulia Bce BpeMsl CrpaiinBaia «f Jib Ha CBETe BceX
Museey (3epKaio), 4TO PACKOJIONa MBIIIKA CBOMM XBOCTHUKOM (SIHII0), Y€M XOTela
YTOCTUTH I1€YKa AEBOYKY (ITUPOKOK).

IlonBenenme UTOroOB.




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

IHHCUXOJIOT'UA U CONOJOI'UA

OCOBEHHOCTH MOJUTUYECKON COLIUATU3ALIANA
CTYJEHYECKOI MOJOJEXHA

ITUPIIITYK T.E.

HA4anbHUK YUKIA Kageopsl udeo1o2uieckol pabomol U COYUanIbHbIX HAYK,
YO «Boennas axademusn Pecnyonuxu bBenapycoy,

Pecnybnuxa Benapycw, . Munck

CoBpeMeHHOE OOIIECTBO TMEPEKUBAET CIIOKHBIM 3Tall CBOEr0 pa3BUTHS,
CBSI3aHHBIN C POCTOM II00ATBHOM U pEruoHabHOM HecTabuibHOCTH. [lonmuTryeckue,
a Tak)Ke HIKOHOMHUYECKHE MpeoOpa3oBaHUsi, MPOUCXOASIIUE B MHUPE, KOPECHHBIM
00pa3oM U3MEHSIIOT YKJIaJl )KU3HU U MEHTAJIUTET MPEXKAEC BCETO MOJIOJIOTO TOKOJICHHUS.
Heonno3HauHbIe ABIEHUS U MTPOLECCHI COBPEMEHHOW JEUCTBUTEIIBHOCTA HEBO3MOKHO
pelaTh BHE TMOJUATHYECKOW COLMAIU3Aalid, TO €CThb YCBOCHUA MOJUTHYECKUX
IIEHHOCTEH W HOPM, HEOOXOAMMBIX JIJISl aJanTalldd B CIOKUBIICHUCS MOJUTHYECKOM
CHUCTEME U BBITIOJIHEHUS PA3JIMYHBIX BUJOB MOJUTHYECKON NEATEIBHOCTH.

Ecnu ¢ ToukM 3peHus 4eloBeKa COUUAIM3ALUS — 3TO CPEACTBO BKIIOUCHUS B
KU3Hb OOIIECTBA, TO B MacliTabax oOIlIecTBa MOJUTHUYECKAs COLMAIN3aLUUi — 3TO
CPEACTBO NEpeavn MOJIUTUYECKON KYJIbTYpPhl OT CTAPLIETO MOKOJICHUS K MJIaAIIEMY.
Xapaxkrtep  MOCIEICTBUS ATOTO MPOLECCA MPEAONPEAEISIOTCS TUIIOM ITOJIUTAYECKON
cucrembl. Ha paHHOM OCHOBaHMM aMepukaHCKuM monutosior P.M. Mepenman
BBIACIUI 4 MOJICIH TTOJIUTHYECKON colranu3anui [1].

1. Cucmemnas mooenv QOPMUPYET TO3UTUBHOE OTHOIIEHWE K BIIACTH,
MPABOMOPSAAKY, TPAAUIMOHHBIM  HMHCTUTyTaM. BaXHEHIIMMU  MHCTUTYyTaMHU
COIMAJIM3AITNH B HEW BBICTYIIAIOT CEMbs-, IIIKOJIA, OJIMKAIIIee OKPYKEHUE JINYHOCTH.

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

3. Ilmopanucmuyeckas moodenv (GopMupyeT B TpaxkaaHaX MMOJTUTHYECKYIO

KOMIICTCHTHOCTL M CKIOHHOCTb K AKTUBHOMY YYaCTHIO B O6H_ICCTBGHHBIX Jciaax.
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NHcTuTyTamMu coluanu3aiuu 371ech SBISIOTCSA 1Koaa, poaurenu, CMU, naptuu u
IPYIIIbl UHTEPECOB.

Mononexp sABISETCA OMHOW W3 KPYNHEMIIMX COUMANBHBIX rpynmn. OT
MOJIMTUYECKUX OPUEHTALMM OOJIBIIMHCTBA MPEACTABUTENICH MOJIOOTO MOKOJIEHUS BO
MHOTOM 3aBHCHUT KOHCONMJAIMs Bcero obmiectBa. OCOOEHHOCTh MOJUTHYECKON
COLIMAJIM3AIlMM  CTYJICHUYECKOM  MOJIOJCKM  KaK  OCOOEHHOM  coIuaibHO-
neMorpauyeckod TPYNmIbl COCTOMT B CIIOCOOHOCTH HE TOJIBKO YCBaWBaTh
MNOJINTUYECKUE HOPMBI, IEHHOCTH, MOJEJH MOBEICHUS, HO U U3MEHATh UX, OIUPAsCh
Ha CBOMCTBEHHYIO 3TOU T'PYIIII€ UHHOBAILIMOHHOCTh. TaKkoe CBOMCTBO MOJIOJIEKU JAET
BO3MOXHOCTh HU3MEHSTH TMOJUTUYECKYIO KYJIbTYpy OOIIECTBa C KaXKJIbIM HOBBIM
MTOKOJIEHUEM.

Hampumep, B Hawane XX Beka MOJUTH3alUsg B OOIIECTBE CHOCOOCTBYET
MPOSIBJICHUIO B MOJIENIM COLMANIM3AIMKA KOH(MIUKTHBIX YEpPT, BHEIIHHUE (PaKTOPHI
OKa3bIBAIOT CYIIECTBEHHOE BIHUSHUE Ha (OpMUpOBaHHE paguKalid3Ma Cpelu
CTYyICHYECKOM  MOJIOJICKH,  OTPA3UBIIETOCS B  MAacCOBBIX  BBICTYIUICHUSAX
noApacTaromiero nokoneHus B 1905—-1906 rr., yuactuu B AEMOHCTpALUAX, MUTHHTaX.
[TonaBiATh BHICTYIICHUS YUAIIUXCS PUIILTIOCH C TOMOIIBIO MOAUIMU U apmun. B 30e
rojibl XX Beka (hOpMUPYETCSt MOJAENb COLMAIU3AIIUN, 1T KOTOPOU OBLINA XapaKTEePHbI
rereMoHucTckue 4epThl. CylecTBEHHbIM BHEIIHUM (HaKTOPOM, OKa3bIBABIIMM
BJIMSIHUE Ha CKJIaJbIBAaHUE MOJCIIH, SABJISIACh KOMMYHUCTHUECKas napTus. [lapTuiinas
BJIACTh YETKO OMpeeisuia Ielb MOJCIH, CIOCOOCTBYS (OPMUPOBAHUIO U
(YHKIIMOHUPOBAHUIO HOBBIX METOJIOB, MTHCTPYMEHTOB M MEXaHU3MOB COITM AJTA3AIIIH.
[leneHanpaBieHHO  Y4aCTBOBaJIM B  TOJHUTHYECKOW  COIMATIM3AIMU  TaKue
MHCTPYMEHTBI, KaK JETCKUE U MOJIOJICKHBIE MTOJTUTUYECKHE OpraHu3alui — MUOHEPUs
1 KoMcoMoJ. [3]. Moaenb MOAUTUYECKOW COLMAIU3aliy, MOJydYnBIIas Pa3BUTHE B
COBETCKOM IIKOJIE, HalpaBjeHHas Ha «(QOpMHUpPOBAHHME HOBOIO YEJIOBEKa», Ha
Ha4yaJbHOM dTalle CBOECTO Pa3BUTHS ObLIA JOCTATOYHO 3(PPEKTUBHOM.

B Hauane XXI Beka NOJUTUYECKYIO COLMATU3ALMIO CTYACHUYECKON MOJIOJICKHU

XapaKTEpPU3yeT pPA3MBITOCTh ITOJUTUYECKHUX HOPM M LEHHOCTEW, yTpara poJu
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JTOMHHHUPOBABIIUX paHee B OOLIECTBE areHTOB TMOJUTUYECKON COLMATU3AIIH,
METOJIOB U MHCTPYMEHTOB JIaHHOTO mporuecca. [Ipu 3ToM B Hay4dHOUl nuTeparype
oOpariaeTcsi BHUMaHUe Ha TO, YTO «HUICAIbHOW», MpUEMIIEMOI i1 BceX OOIIEeCTB
MOJIENIM TIOJIMTUYECKON COLIMANIM3alMK B MEPEXOIHbIE TIEPUOIbl HE CYIIECTBYET, TaK
KaK HE CYIIECTBYET TAKOW «HWJACAIBHOW» MOJACIH M B OOIIECTBAX CO CTaOMIHLHOM
MOJIMTUYECKOM cUCTeMOM. VYKasbiBaeTcs, 4YTO Ha (HOpPMHpPOBAHHUE MOACIU
MOJIUTUYECKONW COIMATU3allui MOAPACTAIONIETO MOKOJECHHUS B PAa3IUYHBIX CTpaHax
MOTYT OKa3bIBaTh CYIIIECTBEHHOE BIUSHUE COBEPIIEHHO TPOTHUBOIOIOKHBIE (DAKTOPHI,
TaKM€ KaK HalMOHAJIBHOCTb, TOCYJIAPCTBEHHBIE TOJUTUYECKUE HWHCTHUTYTHI,
KoHpeccun U T.1. B mMojensx, CBOWCTBEHHBIX IMEPEXOAHBIM dTaram, MPOUCXOJUT
TpaHchopMaIisi MEXaHW3MOB COLMAIU3aIU. TpaJulMOHHBIN Tpoliecc Mepeaadyu
COIIMAJILHOTO OIbITAa W KYJbTYPHBIX IIEHHOCTEW uepe3 CEMEUHbIE CTPYKTYPHI
HapyIlIaeTCsi «BTOPKEHUEM B HTOT MPOIECC BHEIIHUX, MOIIHEHIIHUX IO CBOEH
BIUSATEILHOCTH CHUJI, JUCTAHIIUPOBATHCS OT KOTOPHIX M yOEpeubcss OT UX YacTo
HETATUBHOTO BJIMSHUS MPAKTUYECKH HEBO3MOXHO» [0, c. 90]. Peub 3aech uaer o
CpelcTBax MaccoBOM MHGOPMAIINH, CPEAN KOTOPBIX BEAYyIEe MECTO IO BO3JICHUCTBHUIO
Ha CO3HAaHWE PAa3TUYHBIX COIMAIBHO-AeMOrpadUYecKux TPyMN, B TOM YHUCIE
MOJIOJIOTO MOKOJICHH S, 3aHUMAET TEIEBUJICHHE, a TaKkKe ceTh IHTEpHET, SIBISIOMIAsICS
OJIHUM U3 CaMbIX MOMYJISIPHBIX cpelcTB KoMMmyHukauuu [4, c. 107]. B mononexHoit
cpele MpU COBPEMEHHOM HEJOCTaTKe BHUMAHMS M OOIIEHUS CO CTOPOHBI CEMbU U
ONMKalIero Okpyx)eHus (HOPMHUPOBAHHME TMOJIUTHYECKUX B3TIAIO0OB U (GopM
AKTUBHOCTU MPOUCXOJUT IOJ] BIUSHUEM JIMJIEPOB MHEHUM, TOMYJISIPHBIX OJIOTEPOB,
HWHTEpHET-coo011ecTBa [2].

[TonuTnyeckass couuanu3anus COBPEMEHHOM MOJIOACKH XapaKTEepU3yeTCs
MPOTUBOPEYUBOCTHIO TOJUTHYECKUX B3TJIAJIOB M OPUEHTALMM MOJIOJBIX JIIOJICH;
OTCYTCTBUEM IOJUTUYECKOTO OIbITa, (ParMEeHTAPHOCTHIO MOJIUTHYECKON KYJIbTYPHI,
c1abOCThI0O  MHCTUTYTOB  MOJUTHUYECKON  COIMANM3AIlMU;  HEIOCTATOYHOCTHIO
3¢ PeKTUBHOMN, HAYYHO 0OOOCHOBAHHOW rOCY/IapCTBEHHON MOJIOJICKHON TTOJTUTHKH.

B mname BpeMA IIPponecCC MOJIUTHYECKOM comuaianM3any I10ApPpaCTaromcro
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MOKOJICHUSI SIBIIAETCS MPOOJEMAaTUYHBIM KaK [0 CBOEMY XapakTepy, Tak U IO
MEXaHU3MY collManu3anui. Bo3HUKIIA cuTyanus, Ipyu KOTOPOM BO B3POCIBIN MEPUO
COLIMAJIM3AaIlMM  BCTYINAeT IOKOJEHUE, y KOToporo mpouecc GOpMHUPOBAHUSA
NOJIMTUYECKUX HOPM U LIEHHOCTEH IIEJI B YCIOBUX Pa3pyIICHUS CIOKUBIINXCS paHEE
0a30BbIX COITUANTBHBIX, KyJIbTYPHBIX U TIOJUTHICCKAX OPUEHTUPOB [5].

Wrak, crapble MOAENHM TMOJUTUYECKOTO TOBEACHUS WU YYaCTHS, OCBOCHHBIE
CTapIIMM T[OKOJICHUEM, 3a4acTyl0 HE OTBEUYAIOT HOBBIM IOJUTUYECKUM pEaTUsM.
HoBbie Monenu GopMupyroTcsi 1 0CBauBarOTCs JIOCTATOYHO MEJJIEHHO U 3a4acTylo C
KOH(DJIUKTHBIMUA TOCHEACTBUSAMU. VIMEHHO MOATOMY aKTyallbHOM cTaia mpobiieMa
MOJUTUYECKOr0 oOpa3zoBaHusi. OqHako (GOpMUPOBAHUE MOTUTHYECKON KOHIICIIUU B
CUCTEME TYMaHUTAPHOIO M TMOJIUTHYECKOTO OOpa30BaHUS C YYETOM COBPEMEHHBIX
BBI30BOB M YIpO3 JOJDKHA 0a3upoBaThCs (YUUTHIBAs MO3UTHUBHBIC ACIEKTHI OIBITA
pa3BUTUSL MOJCIM TOJIUTHYECKOW COLMAJIM3allMM B COBETCKOM IIKOJE) Ha
UJICOJIOTUYECKON COCTABIIAIONIEH, TaK KaK HJACOJOTHS €CTh CTPYKTYPUPOBAHHAs
cucreMa 4eTko ChOPMYJIUPOBAHHBIX MOJOKEHUW M UJEH B OTHOUICHUSX MEXKIY
JTOIbMU B 00ImIecTBE. Pe3ynbTaToM MOMMTHYECKOW COIMAM3AIMU B 3TOM Cllydae
CTaHET 3peNblii TpaXJaHWH, KOTOPBIA HE OyAeT TOJABEpKEH KoJIeOaHUAM
MOJIUTUYECKON KOHBIOHKTYpPBI, a CHOCOOEH Oyaer 0e3 MOCTOPOHHEW MOACKa3KU
MPUHATh PELICHUE 110 BAXXHEWIIHWM BOIPOCAM PAa3BUTUS CBOETO TOCYAAapCTBa.
CrepxkHEM ero JIMYHOCTU CTaHYT BhIpAaOOTAaHHBIE B XOJI€ MEPBUYHON MOJUTUYECKOM
colpav3anuu  0a3oBble YOCKIACHUS W NPHUHIUIBI, TMO3BOJIAIONINE COXPAHUTH

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

JINXOTHHCKHH B.A.

penemumop, KaHo. NOJIUm. HayK, OOYyeHm,

MHnozcogynrkyuonanvHulii yueonsi yenmp «Evolandy,

Poccus, 2. Pocmos-na-/lony

[Ipolis I TeNbHBIN IyTh Pa3BUTHS, COBPEMEHHBIA MUP BOILLEI B KAYUECTBEHHO
HOBOE€ COCTOsIHME, KOoTopoe (uiiocodbl Ha3bIBAIOT MOCTMOJIEpHOM. B mocnennue
necatuneTuss GpyHaaMeHTaIbHbIE TOABUXKKHA MPOUCXOIAT BO MHOTUX cdepax KU3HU
TEXHOJIOTUYECKU Pa3BUTHIX CTpaH. [loaBMXXKKM 3TH, B CBOIO O4Yepedb, OKa3bIBAIOT
npsiMoe, MO0 KOCBEHHOE BIIMSHME Ha BECh OCTaJIbHOW MUp. Pa3BuTHE paziMuHBIX
oOnacTel 3HAHMS W HOBEWIINE BBICOKOTEXHOJIOTHYHBIE pPa3pabOTKH CEePbEe3HO
MpeoOpa3yroT 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 yCIIOBUAX HEU30EKHBIM IS
MHOTHX CTAHOBUTCS pPa3pbiB C TPATUIIUEH KaK MHOTOOOPa3HBIM OIBITOM TPEIKOB,
OXBaTHIBAIOIINM OCHOBAHHS YEJIOBEUYECCKON KU3HH. [[pUHIIUMHUATIEHBIM B 3TOW CBSI3U

SABJISICTCA, HA HAI B3MIAA, BOIIPOC O IPUPOAC UCIOBEKA, BOSMOXKHOCTAX U JOITYCTUMBIX




MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

npenenax e€ u3MeHEeHUs. DKCIIEPUMEHTHI B 3TON 00JIaCTH MOTYT JI0 HEY3HABAEMOCTHU
M3MEHUTH OOILECTBO, TPUUEM HE 0053aTENBHO B JIYUIIIYIO CTOPOHY. bosbioe 3HaueHue
31€Ch HMMEET, Ha Halll B3IJIS[, OCO3HAHUE BEPOSTHBIX MOCJICICTBUA Pa3BUTHS
Hau0oJiee OMAcCHBIX TEHJCHIIMH M TIOMCK BO3MOXKHOCTEM W30€XKaTh TaKuX
MOCJICICTBHM.

B npocTpaHCcTBE XpUCTHAHCKOM OMKYMEHBI M3HAYAJIBHO CYIIECTBOBAJIO TAKOE
IMOHMMAHHUE 4YEJIOBEUECKOM MPHUPOJBI, KOTOPOE HEOTHhEMJIEMO OT Bepbl B TBopua.
bubnelickuii B3MIA Ha MPUPOAY YEIOBEKA 3aKJIIOUACTCS B PACCMOTPEHUM €ro Kak
YEero-To MPOU3BOJAHOIO OT OOKeCTBEHHOM Boid. [Ipnuém denoBek oOpeTaeT HMHYIO
npupoay Hexenu bor. Mup COTBOpEH «HM3 HHUYETO», MOITOMY MEXIAY HUM H
CozmareneM JICKHUT MPOIACTh, OOYCIOBJICHHAS OTJIWYHMEM IPUPOJLI TBAPHOTO OT
NpUpoabl  HeTBapHOro. TakuMm oOpa3oM KpearuaHu3M — (QyHIaMeHTalbHas
XapaKTEPUCTHUKA BCEX PA3HOBUIHOCTEN MOHOTEN3MA.

dakT CylecTBOBAaHUS CBOOOJHOM YETOBEYECKON BOJH, JEJalolIe BBIOOD
MEXK]ly I00pOM U 3JI0M JIeJlaeT HEU30€KHBIM CYIIIECTBOBAHUE MOPAJILHOU JTUYHOCTH.
Kak crnencrBue, BHyTpH TaKOW JIMYHOCTH HUIET MOCTOsIHHAs Oopnba mobponmerenn ¢
rpexoM. TakoB MCTOPUUECKHU CIIOKUBIIANCA MOAXOJ, OKa3aBIINK OTPOMHOE BIIMSIHUE
Ha €BPOIEUCKYIO0 KYJIbTYpY, 00pa3 MbIIUICHUS U 00pa3 >KM3HU MHOTUX IMOKOJICHUM
JIFOIIEH.

[To3nHee MoAEpH OTBEPT TPAAUIMOHHYIO KPEAMOHUCTCKYIO aHTPOIOJIOTHIO U
BBIpA0OTal  AHTPONOJIOTHIO TyMaHW3Ma, COITIAaCHO KOTOPOM  YEIIOBEK  HE
paccMarpuBaeTcs Kak TBopeHue bora u ero o6pa3. Ternepp 4eloBeK — 3TO CYIIECTBO
aBTOHOMHOE U paBHOE caMomy cebe. OTkazaBIIMCh OT OUONEMCKOTO MOHUMAHMS
YEJIOBEYECKON MPUPOJIBI, aHTPOIIOJIOTUS MOAEPHA OTBEPracT PEIUTHO3HYIO UIICHO O
TOM, YTO YEJIOBEKY OTKPBIT IMyTh OOpeTeHHUsi 0ojiee BBICOKOTO OHTOJIOTHYECKOTO
craryca. MozepH co31a€T COOCTBEHHYIO aHTPOIOJIOTHIO, B paMKaX KOTOPOH ueoBeK
TOXKJIECTBEHEH caMoMy ce0Oe U He SBJseTCs pesynabraroM TBopeHus. Emé Ilporarop
npemIoxKui GopMylly «4eJIOBEK-Mepa Bcex Beleiiy. Dnoxa [IpocBemienus aenaet 3o

YTBCPKACHUC OCHOBOIIOJAraromuyM ¢W B 3HAYUTEJIbHOMN MCPC OIIpCACIIAIOIMINM
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COCTOsIHME O0IIeCTBa MOAEpHA. B aHTpomonornn mMopepHa 4el0BEYECKHH pacCysioK
CTaHOBUTCS 0a30BbIM «OHTOJIOTHYECKUM apryMeHToM». C 3T CBSA3aHO MPEICTABICHHE
0 OECKOHEYHOCTH I103HABATEJIbHBIX CIIOCOOHOCTEH YEeJIOBEKa W BO3HMKIIMHA B
NOCJIEACTBUH CUUEHTU3M. YeNOoBeK — [IEHTP MUPO3IaHHUsL, ITO KAPTHHA MUPaA, KOTOPYIO
NPUHATO Ha3blBaTh T'yMaHU3MOM. B  mpemozepHe Boisg 4YeloOBEKa HMEET
TPaHCLIEHICHTHYIO OPUEHTALIMIO, HAIPABJICHHYIO 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 YeI0BEUECKUH AyX ¢ MOTEHUIUAIbHO IPUCYILIUMU EMY CBEPXCIOCOOHOCTAMHU.
B monepHe 0a30BbIM KaueCTBOM YEJIOBEKA CTAHOBHUTCS PACCYNOK, CBSI3bIBAEMBIN C
MO3IOM, a B CJIy4ae C IICUXOAHAJIN30M CEKCyaJIbHAsI SJHEPIHSl.

B XX Beke (popMUpYIOTCSI TpU OCHOBHBIX HUACOJOTMYECKHX HAIPABICHHUS
COBPEMEHHOCTH: JIMOepannu3M, KOMMYHHU3M U paru3M/HanmoHanu3M. Kaxnas us atux
UJEOJIOTHI Mpeniokuiia COOCTBEHHBIN B3IVl HA MOJEPH M BCE OHU OMMPAIOTCS Ha
IIOHMMAHUE YeJIOBEKa Ipucymee 3Tod mnapagurMe. C Hamed TOYKU 3pEHHS,
anbepann3M HauOoJiee MOJIHO COOTBETCTBOBAI NapagurMe MozepHa. [1o aToii npuunne
KOHEI[ MOJIepHa 03HaMeHOBaJsICs obenoi mubepanusma. JlnbepanbHas MoIUTUYECKAS
¢unocodus mocTpoeHa Ha HEraTUBHOM IMIOHUMAaHUU CBOOOIBI, KaK «CBOOOIBI 0T». OHa
MMEJIa CMBICI TOJIBKO TOI/IA, KOIJA € KTO-TO IPOTUBOCTOSII B KOHTEKCTE MTPEMOJIEPHA,
a 3arem MozepHa. IloGeauB Qamm3sM M KOMMYHHU3M JMOEpaiu3M  JIUILIHAJICS
MPOTUBHHUKOB. BocTop KecTBOBaBINIA TMOEpaAIN3M, HE HECYIITUHN B ce0e HUUEro KpoMe
OTPULIAHUS OYUCTHJI OJIMTUYECKYIO )KU3Hb OT BCAKOrO conepxkanusi. Korna orpunare
cTajo OOJbIlIe HEYEero OH CTajld OTpULIaTh camoro ceds. Tak 3aBepHiniics MOJIEPH U
HayaJICs MOCTMO/IEPH.

YenoBek, Kak «Mepa BceX Belleil», HE MOXKET CTOATh Ha MecTe, b0 OH
MIPUBEPIKEHEI] «IIporpecca» U He MOXKET He oTpularh. Ho oTpunare 6onee Hedero, u
OH HaYMHAeT OTPULATh caMoro ceds. 37ech, MO CJI0BaM M3BECTHOTO OTEYECTBEHHOTO
dbunocoda Anexcanapa JlyruHa, Bo3HHKaeT 0a30BbIM aHTPOIOIOTHYECKU (heHOMEH

NOCTMOZICpHA - MHAUBHAYYM (HEIEIUMbIH, CaMOJOCTATOYHBIA) CTaHOBUTCS
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JTUBUYYMOM (JI€TMMbIM). B MOMEHT, Korjja aroMapHbli MHAUBUIYYM COCTOSJICS, OH
TyT JKe mnortepren KpaxX. [uBuayym moOCTMOJEpHAa HaYMHAET C HWHTY3HMa3MOM
JEKOHCTPYKIIUIO CaMOTO ce0sl He TOJIbKO TICUXOJIOTMUECKHU (UTpoBasi UIEHTUYHOCTH),
HO ¥ ¢U3HYEeCKH (TeHHast mHxeHepus u T.11.) [1, . 157].

OTcrona JOTUYECKH CJeAyeT BO3HUKHOBEHHE TpaHCTyMaHU3Ma Kak WJIEH,
COIVIaCHO KOTOpPOHM 3BOJIIOLMUS - 3TO MPOLECC, HAMPABICHHBIA Ha MPEOJOJICHHE
YEeJIOBEUECKOM MPUPOJBI U TEpPEeXo]l B KAUECTBEHHO HOBOE COCTOsiHHME. TepMHH
«TpaHCTyMaHU3M» BBEN B 00pOT aHmuiickuit ouonor Jxynuan Xakcnu, 6par Onmoca
Xaxkcay, aBTopa U3BECTHOIO POMAaHA-aHTUYTONUMU «/IMBHBIA HOBBIM Mup». Jxynnan
Xakcau TOHUMAJl TPAHCTYMAaHU3M Kak JIeJI0 OMOTreHETHKOB-CEJIEKIIMOHEPOB,
MPU3BAHHBIX YITY4YlIaTh «YEJI0BEUYECKYIO OpoAy» [2, c.174]. B Hae Bpems 3ta uaes
3a4acTylo NIPUHUMAET KpaiHe AKCTPaBaraHTHBIN BU/L. Papukanbnas
nocTMoziepHUcTcKas (pemunuctka Jlonna Xapssai, aBtop «Manudecra Kubdopray,
MpEAJIaraeT CTEPETh IPAHULIBI MEXKIY MEXaHU3MAMM JIFOIbBMHU U KUBOTHBIMH, CTEPEB
IIPU 3TOM TIOJIOBYIO HJIGHTMYHOCTh. Tak, Mo €€ MHEHHIO, CTAHOBUTCS BO3MOXKHBIM
BO3HUKHOBEHHE MaKCHUMaJIbHO CBOOOMHBIX cymiecTB [5, ¢.2]. Kak ciencrBue, BHojHe
peaJbHOM  CTAHOBUTCS TMEPCHNEKTHBA BO3HUKHOBEHHS pachl (PU3MYECKUX W
MICUXUYECKHUX MYTaHTOB, CYIIECTBYIOIIMX BHE UYelOBeUeCKOM Mopayu. BaxHo, Ha Haill
B3IJIsI/I, OCO3HABATh TO, YTO MBI KUBEM B mepuon (pa3oBOro mepexojia U BCTyMaeM B
HEBEJOMBII NIEPUO UCTOPUH, KOTOPBIN MOJAET 370BEIINE 3HAKH.

CymiecTByIOT cepbE3HbIE OCHOBAHHUSA IOJIaraTh, 4To (UIOCO(CKON OCHOBOM
TPAHCTyMaHHU3Ma SIBJISIFOTCS MJEUM THOCTUIIM3MA, 3apOJUBIIHECS €€ B IMO3AHEN
QHTUYHOCTH, B OJIOXY KOTOPYIO HEKOTOphIE HCCIIENOBATEIM JaXe Ha3bIBAIOT
«aHTHYHBIM TOCTMOJEpHOMY» [6, ¢.12]. 'HOCTHIIN3M, Oyay4du paHHEXPUCTUAHCKOU
€pPEChI0 UMEET CXOJIHbIE UePThl C SA3BIYECKUMH KyJbTamu JpeBHero Bocrtoka. Ero
OTJIMYUTENIBHO YepPTOM, PpOJHAIICH H5TO YyYEHHE C COBPEMEHHBIM Hay4YHBIM
MHPOBO33PEHUEM, SIBJIIETCS HJIESI O CIIACUTENBHOM posin 3HaHus. IMEHHO 3HaHue, a He
BEpa U MOKAsHUE B rpexax, KOTOPhIM YUYUT OPTOJOKCATbHOE XPUCTHAHCTBO, SIBJISCTCS

MyTEM K TPEOOPAKEHHIO YEeJIOBEKA, U3MEHEHHUIO €T0 OHTOJIOTHYECKOTO CTaTyca.
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B rHOCTMIIM3ME cymiecTByeT 0a30BO€ MPEACTaBICHUE  CYIIHOCTHOM
HEPABEHCTBE YJICHOB OOIIECTBA, KOTOPOE MPECTABISIETCS 3[I€Ch COCTOSIIMM U3 TPEX
KaTeropuii Jroiei. Briciiei kaTeropreii CYUNTaIOTCS TaK Ha3bIBAEMBIE KITHEBMATHKN,
32 HAMH CICAYIOT «IICUXUKW», a Jaiee «Tuiukm». «[IHeBMatukm» (pneumaticoi),
COTJIACHO THOCTHYECKHM BEPOBAaHUSM OTO «IyXOBHBIC» JIIOAU, JTOCTHUTIIIHAC
COBEpILIEHCTBA U 0OpeTine rHo3uc. CTOsIIIME CTYIIEHbIO HUXKE «IICUXUKM» (psychikoi)
— JTFOITU, KOTOPBIC BCIUYECKU CTPEMSITCS K TIO3HAHUIO, HO €€ HE BBIIIUTH IMOJTHOCTHIO 32
Ipeesibl 36MHOM MaTpUIlbl U HE JOCTHINIM mpocBeTieHus. llocnemuss kateropus
«rumukn» (hylikoi) — cymiecTBa, y KOTOPBIX OTCYTCTBYET AYXOBHOE Hadaso. Mx pazym
CITUT, IPAKTUYECKH BCETIa OHU PA3JICIISIOT CTEPEOTHUITHI MAcC | SIBJISIFOTCS BETOMBIMH.

[THeBMaTHKU SBIISIFOTCS BBICHIEH «KAaCTO» HE B CUJTY 3aCHYT, a TOJIBKO JIUIIb B
CUITY SIKOOBI IPUCYTCTBYIOIINX Y HUX BPOKAEHHBIX XapakTeprucTuk. OHU HE TOHKHBI
MIPUACPKUBATHCS KAKOTO-TMOO 3TUYECKOTO KOJIEKCa M BOJIBHBI BECTH Ce0sT KaK XOTIT.
OHu criacyTcst TOJIBKO IOTOMY, YTO UX JYIIN CIYCTWIKCH B 3TOT MaT€pUaIbHBIA MUP
M3 [IapCTBa CBETA, KyJla OHM B UTOTe¢ HEeM30eKHO BepHyTcs. I[lo cytu peur maér o
CBOCOOpa3sHOM  «MeTaU3WYEeCKOM  pacu3Me», 3apoJUBIIEMCs B  IIpoliecce
(byHIaMEHTAIBHBIX COIMOKYJIBTYPHBI TOJBMKEK TO3JHEH aHTUYHOCTH. TBoOpel
MaTepuabHO MHpPa B THOCTUYECKOM MH(]E BBICTYMAET KaK HU3IIUN OOr-HEyTauHUK
(Monman6aod), TBOpeHHss  KOTOporo  HecoBepuieHHB. — Orcioma  cieayer
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 B3TJISAI0B MPUICPKUBATNUCH TIpeAcTaBuTenn Bo3poxknenus. [lo3anee,
B onoxy l[IpocBemienns, MapruHaiabHbIe HI€U THOCTHUIIM3MA COCIUHUIIACH B CpPEle
EBPOICHCKUX AJIMTAPHBIX KPYTOB C coIMai-mapBUHU3MOM. [lo mepe ocnabiieHus
BIIUSTHUSI XPUCTHAHCTBA HA YMBI 3aIaHBIX JIIOJICH, Pa3IMYHbIC BEPCUN THOCTHUCCKOU
JOKTPHHBI, TOIMYJSIPHBIE CPEId MAacCOHOB, BCE OoJiblliee BIMSHUE OKa3bIBAJIM Ha
YMOHACTPOEHUS EBPOIICHCKUX WHTEJUICKTYaJIOB u IIpeICTaBUTEIICH

MIPUBUJIETUPOBAHHBIX CJIOEB OOIIECTBA.
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B snoxy noctmoziepHa rHOCTUUECKUN B3I (PU3UUECKYIO IPUPOY YETIOBEKa
KaK Ha HEYTO HECOBEPILIEHHOE U HYK/IAIOIIEECS B YCOBEPIIICHCTBOBAHUY OIIPABILIBACT
mo0ble AKCIEpPUMEHTHl B 3ToM obOmactu [3, c¢.27]. UerBépras mnpoMBIIIICHHAS
PEBOJIIOIMSL MPEAOCTABIACT JJIA 3TOrO IIUPOKUE BO3MOXKHOCTH. COBpEMEHHBIE
THOCTUKA  OOO3HAQUMJIXM  TPU  OCHOBHBIX  TEXHOJOTHYECKUX  HaAINpPABICHUS
M3MEHEHMSI/3aMEHbl  YEJIOBEKAa: BO-MEPBBbIX, TIEHETUYECKU MOAUPUIIMPOBAHHBIN
YEJIOBEK C 3apaHee 3aJaHHBIMU (PU3UYECKUMH U TICUXUYECKUMHU XapaKTePHUCTUKAMM,
BO-BTOPBIX YEJIOBEK-KUOOPT (3aMEeHa OPraHOB HA UCKYCCTBEHHbIE, BILUIOTH J0 CO3/IaHMS
MCKYCCTBEHHOI'O TeJila C MEPECaKEHHBIM B HETO HATypaJIbHBIM MO3IOM), B-TPETHUX
CO3/IaHME AaHAPOUJOB — YEJOBEKOMOJOOHBIX pPOOOTOB, KOTOphIE OYyIyT ueloBeKa
3aMEHSTh.

Nnes reHetndecku MOIUQPUIMPOBAHHOIO YeOBEKa ObLIa OTpa)xkeHa e B
pomane-antuyTonuu Onpoca Xakciu, BnepBble u3gaHHoM B 1932 romy. B pomane
aBTOp OMNHCBHIBAET TOCYAAPCTBO-KOPIIOPAIMIO, B KOTOPOM Ka)XIblil TpakIaHUH
SABJISIETCS «BUHTHUKOM)», HWCKYCCTBEHHO BBIpAIlICHHBIM C 3apaHee 3aJaHHbIMU
MCUXUYECKUMH M (PU3MUECKUMHU XapaKTEPUCTUKAMHU DPAAU BBIMOJIHEHUS CTPOTO
OTpEENEHHBIX MMPON3BOACTBEHHBIX (YHKIIMNA. B Hale BpeMsi Takoro pojga reHHbIC
MaHMIYJISIUAA CTAHOBATCS peanbHOCThIO. [maBa BOC bun leilrc wu nppyrue
yOeKIEHHBIE CTOPOHHUKH TMOA00OHOTO TEHETHYECKUX IKCIIEPUMEHTOB TOBOPST 00 MX
nosioxkuTeabHoM 3¢ dexre. B yactHOCTH, peub UAET 0 O6ojee 3 HEKTUBHOM JI€UECHUN
pasnuYHBIX OoJyie3HeW Omarojapsi TEpPCOHANM3UPOBAHHON  MEIUIIMHE, MEHee
MHBA3UBHON MEIMIIMHCKON JMAarHOCTUKE, YMEHBIICHWU KOJIMYECTBA T'€HETUYECKHUX
3a0oneBaHuil. OJHAKO OHU YMaTYMBAIOT O BO3MOXHOCTH YIITyOJIEHHsI HEpaBHOIIPaBUs
B OOIIECTBE M3-3a BBICOKOW CTOMMOCTH JICUCHHS] C WCIOJIb30BAaHUEM TEHHBIX
TexHosorui. Henw3st Takxke ymyckarh W3 BHUMaHUS OMACHOCTH 3JIOYMOTPEOJICHUS
TCHETUYECKUMHU JTAHHBIMHU CO CTOPOHBI IPABUTENIHCTB U YACTHBIX KOMITAHUHA.

Coznmanue  4yenmoBeKa-KMOOpra,  MOXKET  TOKa3aTbcs  YeM-TO  BOBCE
(haHTaCTUYECKUM, OHAKO B HACTOSIIIUA MOMEHT CTAaHOBUTCS BCE OOJIbIIIE TPU3HAKOB

TOTO, 4TO (haHTacTHKa XX BE€Ka CKOPO CTAHET PealbHOCTHIO. B Oirmkaiiime HeCKOIbKO
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JIET BeChMa BEPOSITHO CO3/[aHNE UMILIAHTHUPYEMOTO TesedoHa U 3TO TOJIBKO Havaso. B
HaCTOSIIIUA ~ MOMEHT  pa3palaThiBalOTCSI U NPOUZBOMAATCA  pa3HOOOpas3HbIC
MPUCOEANHSAECMBIC K UEJIOBEUECKOMY TEIy YCTPOUCTBA BBIMOTHSIONINE (PYHKITUN CBS3H,
ONpeAeICHUs] MECTOHAXOXKICHHUS, OTCICKUBAHUS TToBeneHud [4, c.124]. OueBuIHBIM
IUTIOCOM TaKOTO POJia TEXHUYECKUX CPEACTB SBIACTCS TO, 4TO Onaromapst uM Oyaer
MEHBIIIE TTOTEPSAHHBIX JIETEH U JOMAITHUX KUBOTHBIX. HO B TOXE Bpemsi, OHU CO3/1at0T
YIPO3y YaCTHOM JKM3HU U YTPO3Yy CHUKEHUS YPOBHS O€30MaCHOCTH JIMYHBIX JTAHHBIX.

B nocnegnue rombl orpoMHbie cpenctBa Tparsatcss B EBpone m CIHIA Ha
(hMHAHCUPOBAHWE MCCIICIOBAHHMI dYeloBeuecKoro mosra. HecMoTpst Ha TO, 4TO 3TH
HCCIICIOBAaHUS UMEIOT MEIUIIMHCKUM XapakTep, UX pe3ylbTaTbl MOTYT UMETh OoJee
ITUPOKOE TpUMEHEeHHe. B dvacTHOCTH, co3mgaBaeMble Ha 0a3e pPe3yldbTaTOB TaKUX
HCCIICIOBAHU HEUPOTEXHOJOTHH HCIOJIB3YIOTCA [JiJII MOHMTOPUHIAa MO3TOBOM
NEATEeIbHOCTH U B3aUMOJIEUCTBUS MO3Ta ¢ MUpOM. CKOPO TaKHE TEXHOJIOTHUU MO3BOJIST
CO3/1aTh TMOJHOCTBHIO HMCKYCCTBEHHYIO MMIUIAHTUPYEMYI0 B MO3T namsAth. C OgHOMU
CTOPOHBI, MEIUIIUHCKUE BO3MOKHOCTHU 37I€Ch MHOTOOOCHIAIONIN, HO CYIIECTBYIOT U
ONACHOCTH. [ TaBHBIMU U3 HUX Ha HAIIl B3IJISA]T SIBJISIFOTCS TIEPCIEKTUBA UYTCHUS MBICIICH,
CHOB, JKCJIaHWM, HapyIIeHHEe TaKUM 00pa30M YacTHOW J>KM3HU M CTHPAHUE TPaHMII
MEK]Ty YEJIOBEKOM U MAIIIMHOM.

VYV 4enoBeUECKOTO HWHTEIJICKTA IOSBHUJIACH AJIbTEPHATUBA — HCKYCCTBEHHBIN
MHTEIIEKT. B OyayiiiemM MoxkeT ObITh CO37jaHa TeXHUYECKas cpefia, B koropoit MU Oynet
YCIICIITHO BBIMOJHATh MHOTHE U3 Te€X (PYHKIIHMN, KOTOPHIE B HACTOSIIEM BBHITIOJIHSIOT
monu [7, c¢.177]. Ha cerogHsAmHuN JE€Hb CTAHOBUTCS PEATBHOCTBHIO CO3JaHUE
aHJIPOUJIOB —  4YEJOBEKOOOpa3HBIX pPOOOTOB, CHAOKEHHBIX HMCKYCCTBEHHBIM
uHTeIIeKkToM.  CHeKTp  BO3MOXKHOCTEH  HMCIOJB30BaHHUS  TakuX  poOOTOB
MPEACTABISACTCS BeChMa IITUPOKUM.

B uenoM BaxXHOM TEHIACHIMENM COBPEMEHHOCTH SIBIIAETCS CTPEMUTEIBHOE
pa3BUTHE POOOTOTEXHUKH. B HacTOSIIMII MOMEHT B MHpE MPUCYTCTBYIOT 1,1 MiH
MIPOMBIIIJIEHHBIX POOOTOB. B aBTOMOOMILHOM MPOMBIIIJIEHHOCTH UMHU BBITTOTHSACTCS

80% mpou3BOACTBEHHBIX omnepaluii. C OJHOW CTOPOHBI, 3TO BEAET K IOBBIIICHHUIO
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3¢ (PEKTUBHOCTH TPOU3BOJACTBA, & C JIPYroil — K PEe3KOMy OOOCTPEHHUIO MPOOIEMbI
3aHSTOCTA HACEJIEHUs M B HUTOTe K IUIOXO TMPEACKa3yeMbIM COLMATbHBIM
nocjeACTBUsAM. BHeapeHue poOOTOTEXHUKH I103BOJISIET 3HAYMTEIBHO ITOBBICHUTH
MPOU3BOAUTEIBLHOCTD TPYAa, HO CEPbE3HBIM MUHYCOM CTAHOBUTCSA 371€Ch COKPAILICHUE
pabounx mecT. B 3To#t cuTyaruu naxe aemieBas padoyasi CHiia CTpaH I0r0-BOCTOUHOM
A3uM CTaHOBUTCS BCE MeHEe BOCTPEOOBaHHOM.

Pe3romupyem ckazanHoe. UeTBEPTast NPOMBIIIUIEHHAS] PEBOJIIOLMS KAK MOIIHBIN
(dhakTop OOINECTBEHHBIX HM3MEHEHHUH, JICUCTBYIONIMA B KOHTEKCTE ITOCTMOJCpHA,
CEepPbE3HO  MEHSIET  AHTPOIOJOTHYECKUU  JIaHamadT  COBPEMEHHOIO  MUpa.
XpucTtruaHckasi TpaKTOBKa YEJIOBEUYECKOW MPHUPOJbI HA MPOTSHKEHUU BEKOB
JIOMHUHHPOBABIIIAs B €BPOICHCKON YacTU CBETa MPUOIU3ZUTEIHHO YXKE IMOJTOpa BeKa
BBITECHACTCS PAMOHAIBHO-MATEPUATTMCTUYECKON TPAKTOBKOM, OTYACTH CBSI3AHHOM C
JIPEBHUMH HJICSIMUA THOCTHUIIM3MA, JOMYCKAIOUIMMH JEKOHCTPYKIIUIO YEJIOBEUECKOTO
Tena. Takasg JEKOHCTPYKIMS HA CETOAHSIIHMN JIEHb BO3MOXXHA B TPEX OCHOBHBIX
HaMpaBJICHUSX: TEHETUYECKH MOJIU(PUIMPOBAHHBIA YEJIOBEK, YEJIOBEK-KUOOPT,
YeJIOBeKOOOpa3HbIi  poOoT-anapouna.  Hecmorps  Ha  psg JAOCTHKCHHUI
MPEUMYIIECTBEHHO  MEJIUIIMHCKOTO  XapakTepa,  KOTOpble  MOTYT  JaTh
TPAHCTYMAHUCTUYECKHUE TEXHOJOTUHU, CYIIECTBYIOT CEpPbE3HBIE OMACHOCTH CYTh
KOTOPBIX 3aKJIFOYAeTCS B TOM, YTO 3HAUMTENIbHAS YacTh YEIOBEYCCTBA MOXKET OBITh
BBITECHEHA U3 CBOEH «IKOJIOTMYECKON HUIIINY «YJIYUYIIEHHBIMWY JI0JIbMHU-KHOOpraMu
1 9EJIOBEKOOOpa3HbIMU poboTamMu. TakuM 00pa3oM, 3TH TEXHOJOTHH MOTCHITUAILHO

HECYT B ce0€ SK3UCTEHIIMAIBLHYIO YTPO3y YEIOBEUECTRY.

Cnucok aureparypsl
1. Hyrun A. [loctdunocodus. Tpu napaaurMel B uCTOpuK MbIciu. MockBsa:
EBpazniickoe neuxenue, 2009. 744 c.
2. Propukos /I. Bpemena 3Bepsi. HoBblii MUpPOBOM MOPSAIOK. APXUTEKTypa
pacuenoBeuyeBanus. MockBa: Kamxnbiil mup, 2018. 288 c.

3. Tpancrymanusm: 1nudpoBodt JneBuadaH W TONEM-ITUBUAIN3AIINS.
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OUSNYECKASA KYJIBTYPA U CIIOPT

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

BEPIHITUHCKAA A.A.
UHCMPYKMOP No Gu3auuecKkoil Kyivmype,

MBJIOY «oemckuii cao «/{awenvray,
Poccus, 2. Abaxan

KAPIIOBA T.H.

neoazoz 0ONOIHUMENLHO20 00PA308aAHUS,

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

Ieab: opraHn3oBaTh aKTUBHBIM OTIBIX JACTEH, CO3/aTh Y JETEU pPaJOCTHOE

Y4aCTBOBAaTh B BCTa(I)eTaX U IIPpa3JHUYHBIX

HAaCTPOCHHUC, BbI3BATH IJKCIIAHUC

pa3BIICUCHUSIX.
3agaun:

o CoBepiieHCTBOBATh CITIOCOOHOCTH AETEH, MOBBICUTh pabOTOCIIOCOOHOCTh

JETCKOTO OpraHu3Ma;
o CrocoOcTBOBaTh  MPOSIBICHUIO

CaMOCTOATCIIbHOCTH, CMCJIOCTH,

n00poXkKenaTeIbHOCTH.

° Pa3BuBaTh MBIILJICHUE, JIOBKOCTh, PEYb;

L4 BocnuTteiBaTh HAaCTOMYMBOCTL B JOCTHKCHHUHN PC3yJibTaTa, YMCHHUC

PagoBaThC MPOCTHIM BEIIIAM.
O6opynoBanme: Tpon Llaps Henrryna, 60mb1110% Ta3 ¢ Bogoi — 1 1T, 00bIIoN

Ta3 MyCcTOu — 1 WT., KOP3UHKA — 2 WIT., HATYBHOM KPYT WJIM KWIET — 2 WT., KOHYC — 2
HIT., OOJIBIION CUHMI 00pyY — | 1IT., MBUIbHBIE MY3bIPH.

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

Mpa3IHUK

Jenp Hentyna!
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B nonBonHOM HapcTse,

B mopckom rocynapcrse,

2Kuit mapbp MOpPCKO Ha THE MOPCKOM.

be3 nena He ckyyan,

KopoHny 4uCTUT OH MEeCKOM, Ja Kopadyu Kava.

N xaxxapIil rog Ha THE MOPCKOM

YcTpauBan oH 6ai.

['ocTeit MOPCKHUX CO BCEX MIUPOT

Ha npa3aauk npurnamannt.

PeOsiTa a BBl X0Tenu ObI ONACTh Ha Npa3aHUK K HenTyHy?

Hetn: Jla!

Benymwuii: Torga cagurech Ha TOA0YKH (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. [Ipuxoaun Tel Kk Ham ckopeit!» (aeTu 30ByT Tpu
paza)

3BYYHT MEHS MUPATOB, U3 — 33 IIUPMBI BBIXOJIAT JBa MUpata (IUPMY MOJ0XKHUTh
Ha 3eMJII0, CJIeJIaTh MOPCKOE JTHO)

[Tupater: OX, KaKk A0JTO Mbl XOJIMJIM TI0 MOPSIM , HAKOHEI] — TO Mpuyanuiu! 31o
410 3a ctpana’? Yrto 3a ropon? (metu otBeuarot) Hy napaiite sxe BecenuTbes?

Benymas: A BbI KO Takue -T1O ?

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

Beaymasa: Ho mbl xnanu Ha Ham npa3gHuk HentyHa, rie e oH? MOXET BbI
BO3bMETE HAC Ha Balll KOPaOJIb U Mbl BMECTE IMOILJILIBEM €0 UCKATh?

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

Hetu: Jla!

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

JleBo pyins! — Bce TOMKHBI TepedeKaTh BICBO

[IpaBo pynst! — Bce mepeberaroT BIpaBo

[TogusATh mapycs! — JOJKHBI TOAHATH PYKU BBEPX

Hpants nany0y! — IMUTHPOBATH MBITh TOJIBI

[IymeuHoe siapo! — Bce mpucenarT

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

[Mupatel: Monoaus!! CpaBUIUCh, IPEJIaraéM BaM €I1I€ OJHO 3aJaHHUE.

Urpa «KonbueOpoc» (MOXKHO WrpaTh Ha BOjAE, a MOXHO Ha cyme. Wrpa
HAIIOMUHAET KOJIbLEOPOC, TOIBKO POJIb MAJIOUKH, Ha KOTOPYIO 3a0pachIBalOT KOJbIIA,
BBITIOJIHSIET peOCHOK, MOIHABIINMA 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 3ajaHUuEM!

[Mupatel: CripaBUINCh, CIIPABUINCK... 1100 auTe HEMHOIO, MBI YCTalu, HAM
HaJI0 IEPEOXHYTh U MOJKPENUTHC (HAUMHAIOT KYIIATh U MyCcOp OpOCAIOT B «<MOPE»).

Benymas: Au-sii-4ii, yTo e Bbl Aenaete? Pa3Be MOXKHO MycOp B BOJOEMBI
Opocartpb?

[TupaThl: A noyemy Obl U HENB3S?

Benymas: /la noromy, 4To Tam )KHUBET MHOTO JKHBBIX CYIIECTB, & OT MycOpa OHU
noruoHyT. PebsiTa, naBaiiTe OYMCTUM Hallle MOpe OT Mycopa?

Urpa: «FOHBIE 3K0JIOTH» (COPTUPYEM MYCOD)

Benymas: Kakue xe Bbl Monoaubl! [TocMOTpUTe, KAKUM YUCTBIM CTajO Hallle
mope! Ilo - MoeMy Tam naxke pbIOKH IJIaBaTh CTAIU?

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

Benymas: (mupatam) Bwl ppiOKy oTmycthTe B BOAY, @ TO OHa 0€3 BOJbI
noruOHeT. «3apaBcTByiTe, 10OpHIe Moau! S — pycanouka, riaBaia B MOpE U Tonajia

B ceTH 3710# BeabMbl. He Mory BeiOpaThcs. [lomorure MHue, noxanyiicta. Haittu Mens
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MOXKHO IO PACCHIIAHHOMY OKEpeiblo, KOTOpOoe OBbLIO COOpaHO W3 JIparol€HHBIX
KaMHEU U PaKyILIEeK»

Benymas: Hy uro xk, peGsta HaM HyKHO CIICIIMTh Ha MOMOIIb K pycajouke!
Cornachsl?

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

Benymas: Toapko AparoleHHOCTH HE 3a/1€BaTh HHAYE MBI ITyTh HE HAUJEM, OHU
JOPOTy YKa3bIBAIOT!

Jletn uayT mo «cnenam» U NPUXONAT K TPOHY (TPOH MOBEPHYT CIMHKOM K
TIETSIM)

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

Pa3BopauuBaercs TpoH, Ha HEM CUAMT Hapb — HenTyH u rpycTut!

Henrtyn: O#i rope MHe Tope, He coeper s1 Pycanouky, r/ie ke MHE UCKaTh CBOIO
I0Yb?

OT10 BBl — nupathl ee noxutuiau? (Jloctaer BOAHBIA MUCTOJET U CTPENISET B
NUPATOB, MUPATHl yOEraroT, MPSAYyTCs 3a ACTeH U BEAYIIYIO)

[Tupatsl: Jla He Mbl 3T0! Criacute, moMorure!

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

Henryn: Koneuno, criemnm, Kakue e Bbl MOJIOAIBI, pedsta! be3 mouepu u
HAaCTPOEHHUsI HET - IPA3JHUK CIIPABIAThH, UTPATh, Aa IUIACATH!

JleTr mpoaoIKaAKOT UCKATh TOPOTY IO NOTEPSIHHBIM JAPArOLUEHHOCTSM.

Benymas: [TocmoTtpure, kaxkercss Mbl HalWIM Pycanouky.

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

Pycanouka: CeTu BebMbI — 3aKOJIZIOBAHHBIE, OHU CHJTy CBOIO OCJIa0ST JIHILb
TOTJla, KOTJa 3arajiku ¢ 00j0Ta et oTrafgarot! (B BoAe 3arajgku, AeTH MOAXOAST IO

OJIHOMY U BblIaBiuBaroT. Untaer HenTyH — BMecTe pa3rajpIBaroT)
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HenrtyH: (cHumaer cetn) Bor u monyuwmnocs! Al ga mosomisl, pedsta! A
MIOYEMY ThI IOUEHBKA - pycaJIOUKa elle IPYCTHILb, MbI k€ T€0s1 0cBOOOAMIN?

Pycanouka: J[a s mo pgopore paccelmaiga BCE CBOM KaMHH M PaKyLIKH
JparoreHHbIe, a 0e3 HUX MOU BOJIIIEOHBIE CHIIBI HE IEUCTBYIOT!

Hentyn: He mepexxuBaii, pedsita TeOe HOBBIC APArONEHHOCTH U3 MOPS 100y 1yT!

Urpa «JlocTtanb co aHa ..» (IETH TOCTAIOT APArolleHHOCTH U CKJIAJbIBAIOT B
CyHAY4OK 1151 Pycankn)

Pycanouka: Bor Ttemepsr s B mopsuke, crmacubo BaMm Oosbinoe! [laBaiiTe
CTaHIlyeM BCE€ BMECTE MO JItOOMMBIii TaHel!

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

Benymas: Criacu60 BaM BCeM 3a HHTEPECHOE IPUKIIIOUEHUE, HO HaM C JIeTKaMU
HY>KHO BO3BpAILATHCA B Ca/I.

Pycanouka: [logoxaure, mogoXauTe, MOXKHO MHE Bac Mo0aaroiaputh? (CTaBUT
CYHJIYYOK C JIParolleHHOCTSMH, HAKPBIBAET UX IIJIATKOM, OpbI3raeT BOJMIICH, TOBOPUT
BoNIIeOHbIe cioBa) Bor Bam oT MeHs mnogapouek! (KamelKkd NpeBpaTHIUCh B
Mapmeran)

Benymias: Pe6sra, Bam nmonpaBuiochk npukitodeHue? Ckaxem BceM crnacuoo,

10 cBUaHus!

Cnucok aureparypsl
1. BasunoBa, E.H. PasBuBaiite y JOIIKOJBHUKOB JIOBKOCTb, CHILY,
BBIHOCJIMBOCTD: [locobue st Bocriutarens nerckoro cana / E.H. BaBunoa. - M.:
IIpocsewmenne, 1981. - 96 c.
2. Hoponuna, M.A. Pojib MOJBUKHBIX UTP B PA3BUTHH ACTEH JIOIIKOJIHHOTO
Bo3pacta / M.A. JloponuHa // JlomkonsHas neaaroruka. - 2007. - Ne4, - C.10-14.
3. DnekTpoHHbI pecypce - [loaBukHbIe UTpbl 17 J0mKOJIbHUKOB. URL.
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MEJULMHCKUE HAYKH

O KAUECTBE U CTWIE PYKOBOJUTEJISI MEIUIIUHCKON
OPTAHM3ALINU

JAAHIIUTEP JI.T.

3a8. Kagedpoil opeanuzayuu 30pa8ooXpaHeHuUs

U 00uecmeeHH020 300p08bsl, 0-p Meo. HAYK, npogheccop,

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

2. Hoeoxysneyk

AHJIPUEBCKHH B.1I1.

ooyenm Kageopwl opeanuzayuu 30pasooxXpaHetus u 0ouwecmeeHHo20 300p08b,
KaHO. MeO. HAYK. CM. H. COMPYOHUK,

Hoeokysneykuii cocyoapcmeennviti UHCIMumym yco8epuLeHCME08anus 8padeli —
Gunuan OI'EOY /{110 PMAHIIO Mun3zopasa Poccuu,

2. Hosokysneyxk

YACOBHHKOB K.B.

odoyenm Kageodpwvl opeanuzayuu 30pasooxXpaHeHus

U 06WecmeeHHo20 300P08bsl, KAHO. MeO. HAYK,

Hoesoxysneykuii 20cyoapcmeentblil UHCIMUmMym yCO8epuleHCME08aHUs 8payell —
Gunuan ®I'EOY J[I10 PMAHIIO Mun3zopasa Poccuu,

2. Hosokysneyxk

B cratee 3arparuBaercs akTyalbHass TeMa OTpAacid 3/paBOOXpPAHEHUs, CBSI3aHHas C
BOMpOCaMU  pa3pabOTKM ¥ BHEJPEHHUs  MEPeJOBbIX  OPraHU3allMOHHBIX  TEXHOJOTHH,
CHOCOOCTBYIOUIMX MMOBBIEHUIO AS((EKTUBHOCTH (YHKIIMOHUPOBAHUSA CUCTEMBI Ha OCHOBE
palMOHAIN3aUH HCIIOIb30BaHMsI UMEIOINXCS B OTPACIN PECYPCOB, B YACTHOCTH KaJPOBBIX.

KiroueBble ciioBa: PYKOBOAUTCIIb, MCAUIUHCKASA OpPraHu3aiusg, Ka4e€CTBO PYKOBOIHUTECIIA,
CTWJIM YIIPABJICHUA KOJUICKTHBOM.

PykoBomutenb — 3TO AOKHOCTHOE JUIO B KOMIIAHWHM, OTBETCTBEHHBIN 3a
YIIPABJIEHUE U IPUHATUECTPATETUUECKUX PELICHUN.

He cnenyer myrate pykoBOAMTENS ¢ OCHOBareneMm. MHorma pyKOBOAMTEIEM
JIEUCTBUTEIHHO SIBISIETCS COOCTBEHHUK MPEINPUATHS, HO JJOBOJBLHO PACIPOCTPAHEHO
Ha IPAKTUKE, KOrJa PyYKOBOAWTEISI HA3HAYAIOT HA JOJLKHOCTh AUPEKTOpA WIIMA TOI-

MeHemkepa. OCcOOEHHO 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. HaHsThIN
PYKOBOJMTENb SIBISETCA JIMLOM IOJOTYETHBIM H TOXKE, B CBOK OYEpelb,
[NOJYMHEHHBIM, €r0 MOTYT YBOJUTb, IIOHU3UTh B JIOJDKHOCTH HWJIM II€PEBECTU
PYKOBOJHTD IPYTUM MPEANPUITHEM, HO €r0 BCETAA «IIOACTPAXYIOT).

PyKkoBOIUTENIO-OCHOBATEN0 HE CTOUT 3a00TUTBCS O CBOEM aBTOPUTETE B
KOJUIEKTHBE, BElb OH Y HEr0 MMEETCs, KaK HEeYTO caMo coboil pazymeromieecs. B To
BpeMs KaK Y PYKOBOJMTEIS HA3HAYEHHOTO «U3BHE», HECKOIBKO OTIIMYHOE MMOJI0KEHUS
— 3TO HAJI0 JI0Ka3aTh, YTO OH MOKET ObITh HE IPOCTO HAYAJIbHUKOM, HO U JIUJIEPOM.

Heab. Iloka3aTe OCHOBHBIE KAayeCTBA PYKOBOJIWUTENA  MEOULIMHCKON
OpraHu3aliH, IPUBOISIINE K pa3HOOOPA3UIO CTUJIEH PYKOBOJCTBA.

KauectBa

Yem IOJDKEH OTJIMYATHCS Bpad ydyacTKa OT TJIaBHOro Bpada? Ecnm s Bpaua
NEPBUYHOTO 3B€HA JOCTATOYHO JIBYX XapaKTEPUCTHUK: €ro MPOPECCHOHATBHOIO OIbITA
U JIMYHOCTHBIX JAHHBIX, TO JJI1 PYKOBOAUTENS TpeOyeTcs el AOMOJHUTENBHO Pl
KAaueCTB.

[TorrpoOyeM MOAOMTH ¢ MPAKTHUYECKON CTOPOHBI BCEX MOMHATHIX BOIPOCOB H
MOMNbITaeMCs AaTh OTBET HA BONPOC: KaK ONPEAENUTh KayecTBa pykoBoautens. [l
ATOr0 HAYHEM C CaMOT0 MPOCTOTr0, MONPOOyEM OINpeAETUTh ce0sl, KaK JTUYHOCTD.

[TonoxeHue 000r0 4YeIOBEKa OINPEAENAETCS YEThIPbMS COCTABIISIOIIMMHU:
MOJIOKEHUEM MOTUTHYECKUM, OOILIECTBEHHBIM, 5KOHOMUYECKHUM 1 OPTraHU3ALMOHHBIM.
OTH COCTaBJSIOIIME OKAa3bIBAIOT B3aWMHOE BJIMSHUE JAPYT Ha JApyra U B UTOre
(GOpMUPYIOT y KaXA0W JUYHOCTH MOHSATHUS aBTOPUTETA U MIPECTHKA.

ABTOpPUTET U TPECTHK — MHOTO3HAYHBIE TEPMHHBI, MMO3TOMY JaJUM CBOE
ONPEJEIICHUE KAXKIOMY.

[lox aBTOpHTETOM OyAE€M IMOHMMATh MEPY TOr0, HACKOJBKO OKpYyKarolue

CUHUTAIOTCA C €0 MHCHHUCM, COBCTAMU, IIPUKAa3aMi U T.[. HpeCTI/I)I( — 3TO MCpa TOro,
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HACKOJIbKO OKPY>KaloIUe MPU3HAIOT MPEBOCXOACTBO, CIIOCOOHOCTH, 3HAHUS U IPYTHE
KaueCcTBa JTUYHOCTH.

Ham npexnauit ombiT [1], [2] mokaszan, yrto B Macmrtade HoBoky3Helka
(kpynHbIi  mpombilIeHHBIM  TOpon Kys3bacca) ananmM3 KaapoBOTO  cocTaBa
PYKOBOJISIIETO 3B€HA CUCTEMBI 3[paBOOXPAHEHUSI, IO BHICOKOMY M HU3KOMY YPOBHIO
Pa3BUTHS ABTOPUTETA U IIPECTUXKA, AAJT CIEAYIOLIUE PE3YIIbTATHI.

Bricokne ypoBHU aBTOpHTETa M IpecTika Ha0momamuce y 11%
o0ceJ0OBaHHBIX JIMII.

Bricokuii ypoBEHb aBTOPUTETA U HU3KHI YPOBEHD IpecTrka nmenu 34% cpenu
BCET0 PYKOBOJSIIETO COCTABA.

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

Hu3zkue ypoBHU, Kak aBTOPUTETA, TaK U npectrka o0butn y 10% o0ciie1oBaHHBIX
T,

B o6mee wuucino HaOmomeHuit Bxoauno mopsaka 40 mun w3 yucia
PYKOBOAUTENEH JIeUeOHO-NIPOPUIAKTUYECKHUX YUPEXKICHUN ropoa.

Jlmunocte A, oOnajaromias BBICOKMM YPOBHEM aBTOPUTETa M TMPECTHIKA
SBJISIETCA MOJHOCTBIO COOTBETCTBYIOUIEH CBOEMY IMOJIOKEHHIO U, €CJIM 3Ta JINYHOCTh
TOOBETCS TEX K€ PE3YIbTATOB CPEAU IPYTUX OKPYKAIOIIUX JIUI], TO OHA UMEET MOJTHOE
MPaBO Ha MOJIOKUTETHHYIO Kaphepy B OOIIECTBEHHOM KU3HU U TPYI0BOM KOJIJIEKTHBE.

Jlnuynocte b, oOnagaroiias BBICOKMM aBTOPUTETOM M HU3BKUM MPECTHKEM
ABJISIETCA TEM THUIIOM, KOTOPBIM «IPaBUT» CBEPCTHHKAMH W COCIyXuBLamu. B
OTHOILIEHUH C APYTMMH IpakJIaHaMU 3Ta JJUYHOCTh YacTO MCIIOJIb3YET CKPBITHIN WIH
ABHBIM HaXUM, CTPEMSICh TaKuM OOpa3oM KOMIEHCHUPOBAaTh HEIOCTaTOK CBOEH
KBaJIU(DHUKAIIAH.

Jlnunocte B, oOmamaroniass HU3KUM aBTOPUTETOM U BBICOKUM MPECTHXKEM
SIBJISIETCS TUTIOM «MSITKOTO» 4YeJIoBeKa. DTa JMYHOCTh HE JIIOOUT KOHTPOJIUPOBATH HU
ce0s1, HM OKPYKAIOIINX, YKJIOHIETCS OT MPUHSATHUS PEIICHUM, CKIIOHHA OTPaBIbIBAThH
npomaxu B padote. J[Jis Takoi TUYHOCTH 00Jiee MOAXOASIIEH SBISIETCS KOJUIEKTUBHAS

dbopma paboTHI.
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JImunocte I, oOnagatomiass Kak HHM3KUM aBTOPUTETOM, TaK M HU3KUM
MPECTKEM, HaXOIUTCS He Ha cBoeM Mecte. OKpyXkaroliye Ha Hee He OOpalaroT
BHUMaHMsI. CBOUM BMELIATEIHCTBOM B pabOTy MoJpa3eieHus 3Ta JUYHOCTh TOJIBKO
memaeT. Ecnu roe-nmubo B ApyroM MecTte OHa HE J0ObETCsl TMOJIOKUTEIbHBIX
pe3yNbTaTOB, TO CTAHET OKOHYATENbHO SICHO, YTO 3TOT YEJOBEK HE TOIUTCS IS
pyKoBOsIIEH paObOTHI.

BEITH XOpoIIuM pyKOBOJUTENIEM HEPOCTO. YeT0BEK, UMEIOLINI PYKOBOISIILYIO
JOJIKHOCTh, 00s13aH coueTaTh B ceOe pas3iiMyHble KayecTBa MPOQPECCHOHAIBHOTO U
JMYHOCTHOIO IUIaHA.

[1Th Ka4eCTB HICATHHOTO PYKOBOAUTES

KauecTBa naeasbHOTO pPyKOBOAMUTENS OyAyT OTIMYATHCS B 3aBUCUMOCTU OT
TOTO, 0 KAKOM PYKOBOJSAIIEM 3BEHE UJET peub. K mpumepy, pyKOBOIUTEIb HU3IIETO
3BeHa JOJDKEH OBITh XOPOIIMM OpPTaHW3aTOPOM, a PYKOBOJHUTENb BBICIIETO 3BEHA
00si3aH OBITH cTpaTeromM. B oOmieM MOXXHO BBIJENIUTh TAKHE OCHOBHBIE KauecTBa
OTIIMYHOTO PYKOBOIUTEIIS.

PykoBouTENb TOJIBKO TOTJA CMOKET IMOJTHOLEHHO YIIPaBIsITh KOMaH/I0M, KOria
OyneT  yBakKaeMbIM  UYEJIOBEKOM. HecobOmonenne  MOpaibHBIX ~ HOPM,
HEYECTHOCTH, HECIIPABEIJIMBOCTh, ArpPECCUBHOCTh OyIyT TMOMEXOM K TOMY, UYTOOBI
4JIeHbl pab0vero KOJUIEKTHBA C YBa)KEHUEM OTHOCHIJIMCH K CBOEMY HAaYaJIbHUKY.

WuTepec n BHUMaHUE K Tr0asM. VHOTa JIt0IM TOTOBBI TIEPEKUTH TPYAHbIE IS
NPEANPUATUS JTHU, HE YBOJIBHSSCH, TOJBKO MOTOMY, YTO TaM K HHUM XOPOIIO
OTHOCSITCSL.

[lcuxonormueckoe u  ¢uzuueckoe 370poBbe. llocTOsTHHBIE CTpECCH U
3arpy>KeHHOCTh TPEOYIOT XOpoIel (pUu3ndecKkoi 1 MCuXu4ecKon (HOpMBI.

Bepa B ce0s1, BRICOKas CaMOOIICHKA.

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

KauecTBa pykoBOIUTENS, BEAYIIUE K YCIIEXY

OcHOBHBIC KauecTBa PYKOBOJUTCIIA IMTOAPA3ACIIAIOTCA HAa TPU I'PYIIIBI:
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ITpodeccuonanpuple  kayecTBa. B 3Ty rpymnmy  BXOIAT — KadecTsa,
XapaKTEPU3YIOIINE YEIOBEKa, KAK IPAMOTHOTO CIELHAINCTA. JTU KaYECTBA SBISIOTCA
OCHOBO1, KOTOpasi MO3BOJISIET YEJIOBEKY BBIIOJIHATh PYKOBOJALIYIO JAESITENIBHOCTh. 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.

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

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

Kpome 3Toro, croga sxe BXOJAT U TaKHe JINYHbIE KAYECTBA, KOTOPHIE UMEIOT HE
BCE€, HO KOTOPbIMH 00s13aH 00J1a1aTh PyKOBOAMUTENb: 3TO ONTUMUCTUYHBIN B3IJIA] HA
KU3Hb U YBEPEHHOCTb B Ce0e.

JenoBele kauectBa pykoBoautens. Croma BXOASAT HABBIKM IO OPraHHU3alUU
TPYJIOBOTO IIPOLIECCA, CAMOOPraHU3ALUH U YIIPABICHUYECKUE KaUeCTBA PYKOBOJUTEIIS.

CTuin pykoBoacTsa

Knaccudukanus crunent ynpasienus [4], [5].

VYropaBieHUeCKUH CTUJIb OMNpeAeNseT OCOOEHHOCTH aJMUHUCTPATOPCKUX MU
JUAEPCKUX Ka4eCTB PyKOBOIAUTEIIS.

ABTOpUTAPHBIN (MU AUPEKTUBHBIN CTUIIB).

[IpeanoyuTaroT T€ aAMUHUCTPATOPHI, KOTOPBIE CUUTAIOT, YTO €IMHOHAYAINE U
KECTKOE €IMHOJINYHOE MPUHATUE BCEX PEIICHUN — 3TO JYUIIUNA coco0 yrpaBieHus
koMmnanuen. («Hukomy Henb3st 1oBepATh KpoMme ceds», «Moe MHeHHE — EMHCTBEHHO
BEPHOEY - UX MPUHIIHUIIBI).

ABTOpPUTapHOMY CTHJIIO YIIPABJIEHUS XapaKTePEH IKECTKHM MOCTOSHHBIN
KOHTPOJIb BCEro MPOMUCXOJSIIET0 Ha MNPEANPHUSTUU, PETYISIPHOE TNPUMEHEHHE

HaKa3aHWW, WJIA WX yIrpo3, HE BOCIPUATHE UHTEPECOB  PAOOTHUKOB.
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Takue pykoBoauTeNM 00€CeunBalOT BIIOJIHE TPUEMIIEMbIE Pe3yJIbTaThl pad0ThI, HO, B
TO K€ BpEeMsI HEJIOCTaTKOB y TAKOT'0 yIpaBJeHIla OOJIbIIE, YeM TOCTOUHCTB:

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

- U3-3a MOJIaBJICHUS] UHUIIMATHUBBI TOJJYMHEHHBIM, HOBOBBEJICHUS U MHHOBAIUU
BHEJIPAIOTCS MEJICHHO,

- 3aCTOM, MACCUBHOCTh, HEYOBJICTBOPEHHOCTh MMOAYMHECHHBIX CBOEH pabOTOM.
OTOT CTUJIb YIIPaBJICHUS ONpaBaH JUIIb B KpUTHUECKUX CUTYAIIUSIX U LIeJiecoo0pa3eH
TOJBKO Ha HEMPOJOJKUTEIIbHBIN MEPUO.

ABpPQJIbHBIN CTUIIb.

Takoil pyKOBOAUTEN NPEANOYNUTAET YIPABIATH KOMIIAHUEHN, HE 3 TyMbIBAsCh O
nocieAcTBUsiX. OH yMeeT NpUHUMATh pelieHus OBICTPO, JaXKEe B CTPECCOBBIX
CUTYyaIUsX, HO 3a4aCTyI0 OHU CTIOHTAHHBI U HE B3BEIICHBI.

J1en1oBOM CTHUJIb.

[IpennountaeT pabOTaTh MO PACCUATAHHBIM M ONTHUMAJIBHBIM CXEMaM.
IIpOrH03upOBaHHOCTH PEIIEHUMN, )KEITAHUE HAUTH «30JIOTYIO CEPENHY» - TAKOW CTUJIb
MOT OBl CUMTATHCS MPHUEMIIEMBIM, €CJIM Obl HE MOTPEOHOCTH PErYJSPHO JEp’KaTh
MOJYMHEHHBIX «B TOHYCE».

JlemokpaTuieckuii (MM KOJUIETUATBHBIN) CTUTD.

Bcerna rotoB BeICTYIIATh BCE CYIIECTBYIOIIME TOUYKU 3pEHUS, OOCYIUTH CBOE
pEelIEHUE 10 €r0 OKOHYATEIbHOIO MPUHSITHUS.

Takoil pyKOBOAUTENL MPOSBISIET BHUMAaHHE K HHTEpeEcaM COTPYAHUKOB,
YUYUTBHIBAET UX MMOTPEOHOCTH U OCOOEHHOCTH.

JIeMOKpaTU4eCKUil CTHJIb YIPABJICHUS MO3BOJISIET NPUHUMATh MPABUIBHBIE
B3BCIIICHHBIC pelieHusl, JOCTUTATh BBICOKHX MIPOU3BOJICTBEHHBIX
pe3yJabTaToB, OJAroNpUsITHOTO KiIWMara B KoJuieKTHBe. OJHAKO JEeMOKpPaTHUYECKUMN
CTWJIb 00Jiee YMECTEH JUIsl PYKOBOJMUTENIEH CPEIHEro 3BeHa, JUIsl TOrO YTOOBI OBITH
UJICaJbHBIM «TJIACOM HApOIa».

JInGepanbHbIi (UK TOMYCTUTEIBCKUAN, U HEUTPATILHBIN ).
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Takol cTuUIb PYKOBOJCTBA MOAXOAMUT TOJBKO JUISl CIUIOYEHHOTO KOJUIEKTHBA
€IMHOMBIITUICHHUKOB, T/I€ KaXKIbI YJaCTHUK KOJUICKTHBA TOHMMAET CBOIO IIEIb,
CBOIO JIMYHYIO OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTD.

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

Ycnex mo00ro mpeanpusaTHs B HEMAJIOH CTETICHH 3aBUCUT OT TOTO, KTO CTOUT
BO rjaBe Hero. KBamnuimpoBaHHbIA PYKOBOUTEN IIOMOXKET MPOJABUHYTH KAUECTBO
1 3¢ (HEKTUBHOCTH OPraHU3alMU TPYJa CBOMX MMOAYUHEHHbIX.

3akiroueHue

Takum 00pa3oM, YCTAaHOBJEHO, YTO KAa4eCTBO MEIUIIMHCKOW TMOMOIIA
OTIPENENSIETCS HE TOJIBKO aJeKBAaTHOCTBHIO OPTaHM3AIMOHHBIX (OPM, COCTOSHHUEM
MaTepUATbHO-TEXHUYECKOW  0a3pl, HO W HAIWYUEM KBaTU(DUIIMPOBAHHBIX
CHEIUATNCTOB-OPTaHU3aTOPOB 3/paBooxpaHeHusl. [oCTOSHHBIA aHamu3 cocTaBa U
CTPYKTYPBl MEIUIIMHCKUX KaJApOB, TCHACHIMA B W3MEHEHWHW WX YHCJICHHOCTH,
COOTHOIICHHS] MEXIYy OTIETbHBIMH HMX KaTErOpUSIMU  SBIISIOTCS OCHOBHOM
nHpopMarmoHHON 0a30i 1JIg ompeieicHUus MOTPEOHOCTH OOIECTBA U CHCTEMBI
3IPAaBOOXPAHEHUS B METUITMHCKHUX KaJapax.

[ToaBois UTOT, MBI BRIHYKJIEHBI TPU3HAThH, YTO MEIUIIMHCKUE KaJAPbl, 0COOCHHO
PYKOBOJIHUTENN YUYPESKICHUW W CIIY)KO, SBISIOTCS TJaBHOH, HamOoyiee IEHHOW W
3HAUYMMOM YaCThIO PECYpCOB 3jpaBooxpaHeHus. JddexTuBHOE PYHKIIMOHHUPOBAHUE
KaK BCEH CHCTEMbI 3[[paBOOXPAHEHHS B II€JIOM, TaK U OTIEIBHBIX €€ CTPYKTYPHBIX
Mo/Ipa3iesieHuii 00eCIIeUnBAIOTCS UMEHHO KaJIPOBBIMH pecypcaMu. ITO ONPEACIIsIeT
KaJIpOBYIO TIOJIUTUKY KAaK OJIMH U3 MPUOPUTETOB B PA3BUTHH 37PaBOOXPAHCHHUS.

Hano ckazaTh, 94TO pyKOBOIUTENH 3JIPAaBOOXPAHEHHUS OTHOCATCS K KaTCTOPHH
Bpayeil — mpouiiakTukaMm B OOJIbILIEH CTENIEHU, YEM K Bpayam — JeueOHUKaM.

Wtak, Bpad - mpodUIaKTUK MO BHYTPEHHEMY CBOEMY CMBICTY JOJIKEH OBITh
COIMATBHO-OMOJIOTHYECKUM UHKCHEPOM, 30PKO CIEASAIINM 32 )KU3HEHHBIM TTOTOKOM,

HU3MCPAIOMUM €0 HNIMPUHY H FJ'Iy6I/IHy U OXpaHAIINHUM YUCTOTY €TI0 TCUHCHUS OT
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Majeniero 3arpsa3HeHusd. He 3pg y ApeBHUX HApOAOB, TOJBKO HAYMHAIOLIUX
dbopMHpOBaTh MBUIM3ALNIO, SMOJIEMON B pyKax Bpaua-TepareBTa ObLTM Yachl, a B

pykax npoduiaakThKa — KOMIIac.
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yHusepcumem um. M. I'opvkozo,

JIHP, 2. Jloneyx

KJIEMHH B.A.
3aseodyrowuti kagedpoii opmoneouteckol cmomamono2uu, 0. Meo. H., npogeccop,
T'ocyoapcmeennas obpazosamenvras 0peaHu3ayusl blculeco NPoghecCuoHaIbHO20

obpazosarnus «/loneyKutl HAYUOHAIbHBIU MEOUYUHCKULL
yHusepcumem um. M. I'opvxozo,

J[HP, 2. /[oneyxk

/K/IAHOB B.E.

doyenm Kagedpvl opmoneduuecKol Cmomamoio2uu, K. meo. H., 00YeHm,
T'ocyoapcmeennas obpazosamenvras 0peaHu3ayusl 8blCULe20 NPOHecCUuoHaIbHO20
obpazosanus «/loneyKutl HAYUOHAILHBIU MEOUYUHCKUTL

yHugepcumem um. M. I'opvrozoy,

JHP, 2. /[oneyxk

KYBAPEHKO B.B.

Accucmenm kagheopvl opmoneouueckol Cmomamoiocuu

T'ocyoapcmeennas obpazosamenvras 0peaHu3ayusl blCUuLec0 NPohecCUuoHaAIbHO20
obpazosanus «/loHeyKutl HAYUOHAILHBIU MEOUYUHCKUTL

yHusepcumem um. M. I'opvxozo,

J[HP, 2. /[oneyxk

[TonmynsipHOCTh TPAJUIIMOHHOTO CHEMHOIO MPOTE3UPOBAHUS OOBSICHSAETCS, MPEXKAE BCETO,
SKOHOMHUYHOCTHIO TPOLEAYPHl. DTOT BapuUaHT MpoTe3a Hauboliee MPOCTOM B BHIMOTHEHHH, YTO
00yCITaBIMBAET €T0 JACHICBU3HY U JOCTYIHOCTB. [0, C. 56-58]

KuroueBble cj10Ba: 0JIOMKa, MOYMHKA, BOCCTAHOBJICHUE, CbEMHBIN MJIACTUHOYHBIN MTPOTE3.

[TpoGnembl MTOBBIIEHHUS KayecTBa MIPOTE3UPOBAHUS CHEMHBIMU
IUJACTUHOYHBIMU  NIPOTE3aMHU  OCTAETCA  IO-TPEKHEMY akTyanbHa. KiroueBbiM
BOIIPOCOM B PEIICHUWU JAHHOW MPOOJEMBbl SIBISIETCSA CHH)KEHHE YacTOThI MOJOMOK

6asmuca [4, c. 312].

3HAYUMOCTH HpO6J’IGMBI MOJOMKHM IIJJACTUHOYHOTO ChEMHOIO IIpoTC3a B BHUAC
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nepeoMKU 6a3rca OnpeeNsseTcsl ero JOBOJBbHO BBICOKOH PacpoOCTPaHEHHOCTHIO [7,
c. 128].

[IpennoxxeHsl HOBbIE Oa3WCHBIC TOJMMEPHI, CICHHUAIBHBIE MaTepUalibl |
KOHCTPYKIIMH JUIsl apMupoBaHusi. OTHaKO YKCIIO MOJOMOK IMPOTE30B MPAKTHUECKU HE
yMeHblIaercs [8, ¢. 22].

[TorHOE WM YacCTUYHOE HAPYIICHHUS I1IEJIOCTHOCTH Oasuca B pe3yJibTaTe
(GYHKIIMOHUPOBAHUSI JTAaHHOW CHEMHOW KOHCTPYKIIMM BO3HUKAET IO Pa3TUIHBIM
npuunHaM [5, c. 64-65]. OCHOBHBIMHU SBIISIFOTCS - Harpy3ka COIPOBOXIAOIIAS
dbyHKIMEeH B 3y00-4emocTHOM obsactH [5, ¢. 64-65] win (1) u3MEHEHHUE MPOYHOCTH
0a3MCHOM INTACTMACCHI OT BHEIIHETO BO3JCHCTBHS, a TaK K€ OCOOCHHOCTH
nenojuMepusanuu noaumepa [13, c. 165].

OTnenpHOE MECTO UMEET - MABbTPETUPOBAHUE. DTO - TypHOE OOpalleHUue co
CHEMHBIM MPOTE30M: MaJICHUE, HAIPUMED - Ha IOJI; yAap, HaIpUMeEp - BHYK 0a0yIlike,
pazomJI €ro MeTaUNIMYeCKUM MOJIOTOYKOM; YIIOTpPEOJICHHE OYEHb TBEPAOW ITHIIH,
HanpuMep pa3rpbI3aHue opexa.

[TosioMaHHBIM MOPOTE3 TIOJICKUT BOCCTAHOBJIIEHHIO. MeToauKka TMOYMHKUA U
Opra”u3alys 3TOro MHOroJMKa. Bonpocom nmo npoBeIecHUI0 MOYMHKH TJIAaCTUHOYHBIX
npoTe30B 3aHuMauch ['aBpuioB E.1.(1949), Hanagos M.A. (1963) [10, c. 105-106],
Knémun B.A. (1981) [12, c. 76], Jlebenenko N.1O. (2014), Aptionos C.J. (2015) [1,
c. 4-6]. CoBpeMeHHas TEXHOJOTUsl 3yOONmpOTE3UPOBAHUS TO3BOJISIET PEIIUTH 3TY
npobiiemy jerko. Ho orMedeHo, 4To mpoTe3sl B TEUSHUE I'0/1a MOCIe BOCCTAaHOBJICHUS
10 30-45% nomaroTcst OIsITh.

DTO yKa3blBa€T HA HEPEIIEHHOCTh BBIMOJHEHUS MOYMHKUA Ha MPOTSHKEHUH
JUTUTENIbHOTO BPEMEHH M 70 HacTosiero nepuoja [11, c. 800].

CyIIHOCTh HCMOJIB3YEeMBIX CHOCOOOB TMOYMHKH IUIACTUHOYHBIX MPOTE30B
3aKJIFOYAETCS B TOM, YTO MTPOBOJAMUTCS IO KOHITY TOJIbKO BOCCTAHOBJIEHUE 1IETOCTHOCTH
ero Oasuca [9, c. 139-141].

[ToBTOpHBIE TIOJIOMKH OOYCJIOBJICHBI HE TOJIBKO HECOBEPIIEHCTBOBAHUEM

BOCCTAaHOBJICHUA, HO 1 BO MHOI'OM OpFﬂHPBEIHHGﬁ €€ BBIIOJIHCHMUSI.
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[TonynsipHOCTh TPAAUIIMOHHOTO CBEMHOTO MPOTE3UPOBAHUS OOBSICHSAETCA,
MpeXJEe BCEro, SKOHOMHYHOCTBIO MPOLEAYphl. DTOT BapuUaHT MpoTe3a Hambosee
IIPOCTOH B BBITIOJIHEHUH, YTO O0YCIIaBIIMBAET €ro JCIICBU3HY U JIOCTYIHOCTH [6, C. 56-
58].

AKTyalbHOCTh pabOTHl OMpeNesieTcs] 3HAYMMOCThI0 Tpobiemsbl. [lepenomsi,
ABJISIFOTCS,, JOBOJIBHO PAaCHpPOCTPAHEHHBIM OCJIOKHEHUEM BO3HHMKAIOT B PE3YJIbTATE
pa3iuuHbIX NpuyuH. [IpoBegeHUWE MOYMHKKA MPOBOJUTCS BO MHOTOM  C
OTpeIeICHHBIMA OpPTraHU3aIllMOHHBIMU TTPOOIeMaMu.

[ens pabotsl. OnpenenuTs NpoOJIeMHBIE MECTa B OpraHU3allid MPOBEICHUS
MMOYMHKM CBHEMHBIX IJJACTUHOYHBIX MPOTE30B, OOYCIABIMBAIOIINE CHI)KCHHE
sbdextuBHOCT, €€ mpoBeneHus. lIpenocTtaBUTh MPEMIOKEHHBIA — aJITOPUTM
MIPOBE/ICHMS] BOCCTAHOBJICHUS IMOJIOMAHHBIX JIACTUHOYHBIX MPOTE30B.

Pabora BbmosHeHa B pamkax MexkapeapaneHoi HUWUP  JloHeukoro
HallMOHAJIBHOTO MEAUIIMHCKOTO YHUBEepcHuTeTa UM. M. I'opbKoTO.

Marepuansl 1 METOIMKA UCCIIENOBaHNS. AHKETUPOBAHHBIN aHAJIN3 MPOBEACHUS
MOYMHKU y 63 mMaiueHToB, OOpaTHBIIHECS JUIsl TPOBEICHUS BOCCTAHOBJICHHS X
IIEJIOCTHOCTH B YETHIPEX JIEYEOHBIX YUPESKACHUSIX IO pa3pabOTaHHOW aHKETe,
BKJIFOYAIOUIME OCHOBHBIE AJIEMEHTHI OPraHU3allMOHHOTO aHAJIN3a.

CratucTryecknue MeTO/bl MCCIENOBaHUsA. DIeKTpOoHHBIe Tabmuibl «Microsoft
Excel», makersl craructuueckux mnporpamMm «MedStaty u MedCalc Statistical
Software version 20 (MedCalc Ltd, Ostend, Belgium;https://www.medcalc.ogr; 2021).

Pesynprarel uccnepoBanus. IIpoTe3pl BEepXHEW YENIOCTH C HapyLIEHHEM
LEJOCTHOCTU-48, mpudeM y 38 oTrMmeueH mepenom, a 'y 10 tpemmna. ¥ 15 HuKHUX
mpore3ax ObUT TEpesioM, a TpenHa He BbIABICHA. OTCYyTCTBUE TPEUIUH TIPH
HapYILIEHUH LIEIOCTHOCTA ChEMHON KOHCTPYKIIMU HA HIXKHEHW Y4eTtoCcTU 00YyCIOBIECHO
e€ koHcTpykumen (p<0,01) 3a cyeT HE3HAYUTEIBLHOIO CEUEHHUS B pailoHe
pacrpocTpaHeHUs JIMHUH MepesioMa.

AHanu3 MoJy4YeHHbIX MaTepUasoB 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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- TPETUM.

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

OcCMOTp U KOHCYJIbTAIMsl BpauoM - OPTOIEOM OBbLUIM MPOBEIEHBI TOJIBKO y 16
nanreHToB. Ho, Tonpko y 4 GWHAHCOBYIO JOKyMEHTAIUIO O0(OPMIICHBI BpadyoM, BCE
octanbHbIe 50 - Mmeapeructparopom (p<0,05).

Jns  BOCCTAaHOBJIEHHSI  LIEJIOCTHOCTH 58  TIPOTE30B  MCIIOJIb30BaHa
camoTBepaewomas 1iacrmacca, (p<0,05) u 5 - mnDoaumMep TEPMHUYECKOM
noauMepu3auu. Bo Bcex citydasix mpoBEAEHO TOJIBKO BOCCTAHOBIIEHHE 1IEJI0CTHOCTH
poTe3a.

Tonbko y 10 marueHToB ObLT OCYIIECTBIIEH OCMOTP U OLIEHKA MPOTE3a MOciie
MMOYMHKH BpPAadYOM — CTOMATOJIOTOM OpTOmeaoM. TpéM U3 HUX PEKOMEHIOBAHO
W3rOTOBUTH HOBBIM mpore3. OOHOW TMAIMEeHTKE TMPOBEACHA KIMHUYECKas
nepeba3upoBKa.

OO6cyxkaeHue moJy4eHHBIX Pe3yIbTaTOB.

BreisiBIEHO, YTO TMpOBEICHHE TMOYMHKH IJIACTUHOYHBIX MPOTE30B HMEET

OpraHU3aIlMOHHBIE TTPOOJIEMBI. DTO ONPEACIEHHO MO psxy mapameTpoB. (Puc.1)

[Tomomka mporte3a

Omnbka npu OcnoxxHeHHS
IIPOTE3UPOBAHUH |
| | |
Hapymuienue N3menenune Kimanueckue
TEXHOJIOTHHI CBOMCTB MPEANOCHUIKA
[
Busvannsupvem He BBISBIIEHBI
| | | OKKJII03MOHHBIE N3menenne
[Topsr Tpemuns poGIeMbl TKaHeH

Puc. 1 HpI/I‘-II/IHBI IMMOJIOMKH INIACTHHOYHBIX ITPOTE30B

119



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

CrnemyeT mpu3HaTh, YTO OH UCIIOIb30BaH B MPAKTUYECKOM aCIIeKTE MPH MOJIOMKE
MJJACTUHOYHBIX TMPOTE30B IO THUIY 3yOOTEXHWYECKHUU. Pe3ynbTaT — BOCCTAaHOBJICH
CchEMHBIN TIpoTe3. [Ipu 3TOM YacTo He MPOBOUTCS KIMHUYECKAs €T0 OLICHKA HU /10, HE
IOoCJI€ TMPOBEACHUS BOCCTAHOBJICHHS. lcronb3yemble MaTepuayibl MOYHMHKH
HECOBEPIICHHBI - MCIOJIB30BAHUE CAMOTBEPACIONICH IMIaCTMACChl, Kak MPaBWIIO 0e3
arrapaTypHOro pekuma MoIuMepu3aliu.

YCTaHOBJICHO, YTO IIOBTOPHBIC TOJOMKH B CTApOM MECTE€ BCTPEUAIOTCS
JIOCTATOYHO YacCTO. ITO CBA3aHO C HECOBEPIIICHCTBOM METOJIUKH MTOYMHKH, TaK KaK HE
MIPOBOJIUTCS MOMBITKA BBISIBUTH OT YETO OH MOJIOMAJICS.

[Ipaktnueckne pexomeHmanuu. [loBeimeHne 3PGHEKTUBHOCTH IPOBEIACHUS
MOYMHKH TIPEyCMaTPUBAET COBEPIIICHCTBOBAHUE €€.

[IpoBeneHre  TOYMHKK  TMPOBOAWTCS  JABYMS TYyTSIMH B IPAKTHKE
3y00npoTEe3UpPOBAHHSL.

OcHOBHOM (MAaccoBbIf) - MPOBOAUTCS 3YOHBIM TEXHMKOM, OH IIPOCTO
BOCCTaHABJIMBACT IIEJIOCTHOCTH MpoTe3a. B maHHOM citydae mpoTe3 monagaeT 3yOHOMY
TexHuKy. OH OIlEHMBaeT BO3MOXHOCTh comocTaBiieHus (pparmenToB. [IpoBoauTcs
BpeMeHHas ux (UKcalusi, TO €CTh €ro CKJICUBaHHE, HAMPUMEP JAUXJIOPITAHOBBIM
KJIEeM, WM C TIOMOIIBIO TEPMOIIJIACTUICCKUMH MaTepuaiaMH, HalpuMep CyprydoM.
PecraBpaius (BoccTaHOBJIEHHE IEIOCTHOCTH MpOTe3a) Ha (PUKCUPYIOMICH THIICOBOM
MOJICIIH.

Hamu npensoskeHbl pa3paboTKu U anmpoOMpPOBaHbI TEXHOJIOTUU JIJIST PEIICHUS
psina 3a1ad.

[IpenoTBparieHue BO3MOYKHOCTH ITOJIOMKH BOCCTAaHOBJICHHOTO CHhEMHOTO
MJIACTUHOYHOTO MPOTE3a, BO3MOKHO, TOJBKO €CJIH BBISBICHA MPUYNHA TTOJIOMKH.

ANTOPUTM, TIPEIJIOKEHHBIN aBTOpaMHU MTPOBEACHUS TTOUYNHKH.

- BoisiBUTE B YeM prUMHA TOYHHKHN?

- MOHO 71U OTPEMOHTUPOBATH €ro?

- Kak nmpoBecTH MOYMHKY JTy4IlIe BCETO, YTOOBI, N30€KaTh TOBTOPA MOJIOMKH.

BpaueOHO-TeXHUYECKU BapuUaHT TMO3BOJIIET OCYIIECTBUTH MPETOKEHHBIH
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aBTOPAMU AJITOPUTM. [2]

MeTton aHaM3a MOJIOMKH.

1. OcMOTp ¥ aHaNIM3 JINHUYU U CEYEHUS MepernoMa Oasuca.
2. [Tonpo6GHO M3y4aeM yciioBusl, B KOTOPBIX OH 3KCILUTyaTHPOBAJICH.
3. TexHuK NpOBEAET BU3YAIBbHBIM OCMOTP, KOHTPOJIb IJIACTMACCHI, AHAJIN3

PaCIIOJIOKCHUA YCIITOCTU.

4. VY craHaBIMBAIOT BO3MOXKHYIO IPUYUHY MTOJIOMKH.
5. ITo 3TOM NMpUYMHE ONPEAECIAIOT METOI MMPOBEACHUS TOYMHKHU. [3 ]
6. Pe3ynpraT aHanm3a cooOIIAlOT 1 MAKECHTY.

[Tocie BOCCTaHOBIIEHUS LEJTOCTHOCTH YBEJIWYMBAET CPOK CIIYKOBI 3a cuer
MCKJIIOYEHHS TOBTOPHOM €0 MOJOMKH, TaK KaK YCTpaHseTcs IpUYrHa, 00yCI0BHUBILAs
€r0 MOJIOMKY.

OTO0 NO3BOJIUT MOBBICUTH CPOK CITYKOBI.
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CTPOUTEJBCTBO U APXUTEKTYPA

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

APXHIIEHKO A.B.

mazucmpanm kageopvi CmpoumenvpHulx u 00uenpodhecCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenHblil MexXHOA02ULeCKUL YHUBEPCUMem,
Poccus, 2. Matikon

MUKYIIIHH A.A.

mazucmpanm Kageopvi cmpoumenvHulx U 00uenpogheccuoHaIbHbIX OUCYUNTUH,
Matixonckuil 20cyoapcmeennvlilt MexHON02ULeCKUL YHUBePCUmem,
Poccus, 2. Mauxon

PABOB C.H.

mazucmpanm kageopvi CmpoumenvHulx u 00uenpogheccuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKULl YHUBePCUmem,
Poccus, 2. Matikon

HITHIIIOBA P.I.

ooyenm Kageopvl cMmpoumebHvix u 00uWenpopeccuoHaIbHbIX OUCYUNTUH,
Mauixonckuii 20cy0apcmeenHblil MexXHON02ULeCKUL YHUBEPCUMEem,
Poccus, 2. Mauxon

B nanHO#l pabote mpencraBieHbl pe3yJabTaThl U3YyYEHHS BIUSHHUS BTOPOrO MO Ba)KHOCTH
KOMIIOHEHTa B paloueil cmMecH Ha ocHoBe IieMeHTa. Hauboiee pacmpoCTpaHEHHBIMH TaKMMHU
3aITOJTHUTEIISIMH, OTHOCSIIINECS K MEJIKUM, SIBJISIOTCS TTECOK, Mpamop, MepJIUT U T.1. BrusHue Buna
MEJIKO 3aMOJIHUTENSA, €0 (PpaKluu, CBOMCTB U 0coOeHHOCTeH Ha 3(h(heKTUBHBIE TOKA3aTEIN TOTOBOM
paboueit cMecu ¢ J00aBKaMU CyNepIuiacTUu(PUKaTOpoOB MPEACTABICHO B JAHHOM MaTepHae.

KioueBbie cjioBa: MEIKUA 3amOJHUTENh, TMECOK, OETOH, CMECh, KOMIIOHEHT, (PpaKIusi,
CymepriacTuuKarop.

N3BectHO, uTO cmocobHOocTh cymnepruiactudukaropos (CII) cHmxath
BOJIOTIOTPEOHOCTh IIEMEHTHBIX KOMITO3HUIIMA 3aBHCHT OT CICAYIOIMHX (PaKTOpPOB:
pacxo IEMEHTa, €r0 MUHEPAIOTUYECKHI COCTAB U yIelIbHAsI TOBEPXHOCTH, pH cpenbl,
B/, Hanuuus v CBOMCTB aKTUBHBIX MUHEPATHHBIX JOOABOK, TEXHOJIOTUN (POPMOBKH

u3aenuii u T.4. [1-5].
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BnusHue MeNnKoro 3amoyHMATENS Ha pazxkmwkamolyl crnocodHocts CII
0OyCJIOBIICHO HAJIMYMEM 3apsSHKCHHBIX AKTHBHBIX IICHTPOB Ha TMOBEPXHOCTHU 3€pEH
3aIMOJTHATEIS,, KOTOPhIE CIIOCOOHBI BCTYMATh B AJIGKTPOCTATUYECKOE M JPYTUE BUIBI
B3aUMOJCHCTBHSI ¢ QYHKITMOHAIBHBIMH TPYIIIAMH XUMUYECKUX JOOABOK.

PaccMoTpeHa KONMMUYECTBEHHAs] B3aMMOCBSI3b MEXKIY DJIEKTPOKHMHETHYCCKUM
MOTEHIIMATIOM TIOBEPXHOCTH 3allOJIHUTENSI W €ro BIMSHHEM Ha Pa3kKIKaIoIIyro
CIIOCOOHOCTD CynepIiacTu(uKaToOpOB. 3HayeHus AIEKTPOKUHETUYECKOTO
MOTEHIaIa MOBEPXHOCTH YaCTHUII 3aIIOJTHUTEIISI PUBECHBI B TabmuIle 1.

Kak BugHO M3 Tabmuibl 1. HA MOBEPXHOCTH KBApIIEBOTO Iecka MpeodiagacT
OTPHUIIATEIBHBIA 3apsi/l, y U3BECTHAKA M MpaMopa - MOJOKUTEIBHBINA, a y TepInTa U

orIaKa pa3HOHMeHHBIﬁ.

Taoaumna 1.
XapakTepucTHKA pacnpe/ejeHnsi AKTUBHBIX IEHTPOB
Bun Zeta- Cpennee Kon-Bo, % [upuna, MB
3aII0JIHUTEA MOTEHLIHAI, 3HaueHue, MB
MB
H3BecTHSIK +0,798 ITuk 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
ITuk 3:-85,6 5,1 10,5
KBapueBslii necok -29.0 ITuk 1: -31,6 81,1 11,9
ITuk 2: 3,13 7,9 4,78
ITuk 3:-61,7 6,8 4,70
[lepaut -0,500 IMuk 1: 4,17 89,7 25,5
IMuxk 2: -82,3 3,1 7,93
ITuk 3: 74,7 2,3 5,96
JloMeHHBIH +0,476 ITuk 1: 38,0 19,4 10,8
TPAHYJIUPOBAHHBINA UTAK [uk 2: -55,1 10,3 11,6
ITuk3: 85,8 8,0 7,0

BnusiHue Menkoro 3amosiHUTENs Ha pazxmkamoomyk crnocooHocts CII
0OyCJIOBJIEHO HAJIMYUEM 3apSKEHHBIX AKTUBHBIX IIEHTPOB Ha MOBEPXHOCTH 3€pEH
3aMOJHUTENSI, KOTOPbIE CIOCOOHBI BCTYNATh B 3JEKTPOCTATHUECKOE W JAPYTUE BUIbI
B3aMMOJEHCTBUS ¢ PyHKIMOHAIBHBIMU FPyIIaMU XUMUYECKUX J00aBOK.

PaCCMOTpeHa KOJIMYCCTBCHHAA B3aMMOCBA3b MCKAY OJICKTPOKHMHCTHYCCKHUM
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MOTEHI[MATIOM TIOBEPXHOCTH 3allOJIHUTENS W €ro BIMSHHEM Ha pPa3kIKaroIIyro
CIIOCOOHOCTD CyTnepIiacTu(uKaToOpOB. 3HaueHus AIEKTPOKUHETUYECKOTO
MOTEHI[ATa MOBEPXHOCTH YACTHUIL 3aITOJIHATESI PUBEACHBI B TabmuIe 1.

Kak BumHO m3 Tabmuipl | Ha MOBEPXHOCTH KBApIIEBOTO Mecka mpeobiamaer
OTPULIATEIBHBIA 3apsi/l, y U3BECTHAKA M MpaMopa - MOJOKUTEIbHBINA, a y MEPIIHUTa
II1aka pa3HOMMEHHBIH.

Ha ocHoBe paHee MpOBEIACHHBIX HCCIEIOBAHUI MOCTPOEHBI PEIIOMHUPYIONINE
KPUBBIC TI0 ONPEICIICHUIO BIMSHHUS BHUAA 3alOJHUTENS Ha Pa3KMKAIOIIYIO
crocoOHOCTH cyneprutactudukaropa C-3 (pucyHok 1.).

B cmecsx Ha MpamMOpHOM, TIEPIUTOBOM U KBapIEBOM TECKE MPOCIICKUBACTCS
CHHKCHUE Pa3KWKEHUs aHWUOHHBIM cynepruiactudukaropom C-3 mo  mepe
YBEJIMYCHHS OTPHIIATEIILHOTO 3apsaa Ha MOBEPXHOCTH 3aIlONHHUTENS (pUCYHOK 1).
CMmecu Ha H3BECTHSIKOBOM M IIJIAKOBOM 3aITOTHUTEIIE IPAKTUICCKH HE Pa3KUKAIOTCS
CII C-3 npu naHHBIX JO3UPOBKAaX, XOTS y IUIaKa MOJOBHHA €r0 MOBEPXHOCTH, A Y
M3BECTHSIKA MPAKTUYECKHA BCS MTOBEPXHOCTH COJCPIKHUT TOJIOKHUTEIIBHO 3apsKEHHBIC
AKTUBHBIC IIEHTPBHI.

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. - BrusiHue Bua 3amoTHATENS HAa Pa3KUKAIOIYIO CTOCOOHOCTh
cynepractugpukaropa C-3

DTO HCKIIOYCHUE U3 I[IpaBujia MOKHO OOBSCHUTH TCM, 4YTO, KPpOMC HAJIUYHA

3apAJ0B OIIPCACIICHHOI'O 3HAKa Ha ITOBCPXHOCTH 3aIlIOJIHUTCIIA, HA PA3KUKCHUC MOT'YT
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OKa3blBaTh BJIMSHUE W Jpyrue (PakTopbl, B YACTHOCTH, BBICOKAs IIEPOXOBATOCTH
MOBEPXHOCTH, HATMYNE OTKPBHITHIX KAMWUBIPHBIX MOpP (KaK y MUTaKa W W3BECTHSKA),
KOTOpbIE TMOTJIOIMIAIOT CYIIECTBEHHOE KOJMYECTBO BOJbI 3aTBOPEHUS] BMECTE C
cynepIiacTu(uKaTopoM, B pe3ysibTaTe 4yero CynepruiacTu@ukarop He y4acTBYET B
pazkmKeHuu. M3 3TOro NpeanoyioKEHUs CIEeAyeT BBIBOA, YTO TPU BBICOKHX
J03UpOBKax cynepmiactudukaropa (10 5 %), Korga JOCTUTAeTCS HACBHIIICHHUE TOP
MOJICKYJIaMH TIOCTIETHUX, Pa3KIKCHUE IEMEHTHO-U3BECTHIKOBBIX MEIKO3EPHHUCTHIX
OETOHHBIX CMECEH pe3Ko BO3pacTaeT. DKCIEPUMEHTHI MOATBEPAUIIHN ITO.

BinusiHue Buma 3amoigHUTENsT M COCTaBa CMECHM HAa CPaBHUTEIBHYIO
a¢hpexkTUBHOCTS cymepriacTudUKaTopa TpHUBEICHAa Ha pucyHKax 7.16-7.20.
Jlo3upoBku 106aBoK Ha 3aBucenu oT cootHomenus LI:I1, y C-3 ona coctaBumna 0,16 %
OT Macchl Bcert cMec, y Melflux Op11a 2 pasza menbie (0,08 % oT Macchl Beel cMecH ).
YcTaHoBI€HO, 9TO paskmwkarmas crnocooHocTs C-3 m Melflux 3aBucut ot Buaa
MPUMEHSEMOr0 3allOJIHUTENIs, a4 WMEHHO, 3HakKa 3apsja IMOBEPXHOCTH, HAIUYUS
MMOPUCTOCTHU U €r0 XUMHUUYECKOTO COCTaBa.

Ha oObryHOoM kBapiieBoM Tmecke (C OTpHIATENbHBIM 3apsiioM MOBEPXHOCTH)
mwactTuunupyommit r3¢pdext nodasku C-3 ObUT HIKE, HO MEHbIIIE 3aBUCEIT 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 cmecsix Ha KBapiieBOM MecKe
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Melflux Gosiee 4yBCTBUTENICH K COCTAaBY IIEMEHTHO-TIECUaHOU CMECH, MPU ITOM
Pa3KMKAIOIIAsE CIOCOOHOCTH PE3KO CHIDKACTCS M0 Mepe OTOIIeHU cMecu. CHIDKCHHE
mactuduimpyroriero addekra qo6aBok C-3 u Melflux mo Mepe yMeHbIICHUS 10U
IIEeMEHTa B CMECSX Ha KBaplIEBOM IIeCKe OOYCJIOBJICHO HX HE3HAYUTEIbHOMN
azcopOIMeil Ha 3alOJIHUTENE B CHIIY €T0 OTPHIATEIBHOTO 3apsa MOBEpXHOCTH. B
pe3yabTaTe ATOTo J100aBKa pa3KUkKaeT JIUIIb IEMEHTHYIO COCTABJISIONIYI0O O€TOHHOMN
CMECH, TIOUYTH HE BJIMSS HA PEOJOTHICCKHE CBOMCTBA 3aMOTHUTEIS.

B cmecax ¢ MONOXKUTENTBRHO 3apsOKCHHBIM — 3aIlOTHUTEIEM W3 Mpamopa
3 PEeKTUBHOCTD ACHCTBUS J0OABOK OblJ1a HAMOOJIBIIICH, TI0 CPABHEHHUIO CO CMECSIMHU Ha
JIPYTUX 3aMOJHUTENSAX (PUCYHOK 3), TaK Kak B JAHHOM cllydae cynepruiacTudukarop
Y TUIEPIUIACTU(DUKATOP PazKIKAIOT HE TOJIBKO IIEMEHTHOE TECTO, HO M 3aIIOJTHUTEb.
C nmo6GaBkort Melflux pazxmwkerne OBII0O MaKCHUMaJIbHBIM, Majo 3aBHCEIO0 OT

pa3z0aByieHUs CMECH MPAMOPHBIM 3aIIOJTHUTEIEM.

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 3aIlOJTHUTEIE
B cmecsx Ha M3BECTHsIKE W NUIAKE pazKIKaroliee JEUCTBUE H00AaBOK ObLIO

c1abblM M Majo 3aBHCEIO0 OT 3aIlOJIHUTCIA, YTO O6yCJIOBJI€HO IOriao0mCcHUEM

cymnepIruiacTu(uKkaTopa 3epHaMH 3al0JHUTENS (PUCYHOK 3, 4).
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PK. MM
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130 -
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120 -

HC-3
115 4

m Melflux

110 +

105

100 A

2:01 3:01 4:01

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

VY cmecell Ha MEPIUTOBOM 3alOJHUTENE MPU HMCHOJb30BaHUM 100aBku C-3
pacIuibiB KOHyca ObL1 OombIiie, ueM ¢ JobaBkoit Melflux. [To Mepe pa3baBnenus cmecu
MIEPJIUTOBBIM IIECKOM 3Ta pa3HHUIIA BO3pacTaa.

Pazxmkaromas crmocoOHOCTh aHMOHAKTUBHOTO cynepruiactudukatopa C-3
3aBHUCUT OT 3HAKa IOBEPXHOCTHOTO 3apsifa 3allOJHUTEINsSI IUIOTHOM CTPYKTYpBI:
YBEJIIMYUBAECTCA IIPU MEPEXOJE 3HAKA 3apsAia OT OTPULIATENBHOIO K ITOJ0KUTEIBHOMY
I[To mepe yBenuyeHHsT JOJM 3aMOJHUTENS C OTPULATEIBHBIM 3HAKOM 3apsia
MOBEPXHOCTU  pazKWKaIomasg  CIHOCOOHOCTh  AHUOHAKTUBHBIX  Cymep- |
TUNIEPIUVIACTU(DUKATOPOB  CHWXKAETCA, HPU  ITOM  PaA3KIDKACTCS  JIMIIb
LIEMEHTHAACOCTABIIAIONIAsT OCTOHHBIX CMecel, Hecyllas MOJOKUTEIbHBIN 3apsna. B
CBSI3U C 3THM COBpPeMEHHBIE 2((HEKTUBHBIC CYTEePILIaCTU(OUKATOPHI C1a00 Pa3KUKAIOT
Tomre OETOHHBIE CMECH C TIOHM)KEHHBIM COJIEpKAHUEM MOPTIaHAIEMEHTA.
CymectByer mpoOiemMa pazKuKEHUS TOMMX OETOHHBIX CMeEceil, 4To O0COOEHHO
AKTyaJIbHO, €CJIM  BIIOCJICICTBUM KOHCTPYKUHS IIOABEPraercsi BO3JCUCTBHIO

arpecCUBHOM BHEIIHEHN CpEbI.
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YUYET OCOBEHHOCTEM CBOMCTB BBICOKOIIPOYHBIX
BETOHOB I1PU PACUYETE KEJIE3OBETOHHBIX KOJIOHH

BE/[AHOKOB A.P.

mazucmpaum xageopvl CmpoumenbHulx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Martixonckuu 20cyo0apcmeennblil MexHON02ULeCKUL YHUBEPCUMEm,

Poccus, 2. Mauxon

XABHUEB P.H.

mMazucmpanm kageopvi cmpoumenvHulx U 00uenpogheccuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenHblil MexXHON02ULeCKULl YHUBEPCUmem,
Poccus, 2. Matixon

OPJIOB B.A.

mazucmpanm kageopvi CmpoumenbHulx U 00uenpoghecCuoHanbHbIX OUCYUNTIUH,
Matixonckuii 20cyoapcmeennblil MmexHOI02U4eCKUll YHUSepCumem,
Poccus, 2. Mauxon

MEPETYKOB 3.A.

npogeccop Kagheopsvl cmpoumenbHuiX U 00uenpopheccuoHaIbHbLIX OUCYUNTUH,
Matixonckuui 2ocyoapcmeennblil MexHON02ULeCKUL YHUBepCUmem,

Poccus, 2. Matixon

B cratee mpencTaBiIeHO UW3YYEHHE BIUSHUS pPAa3IMUHBIX (AKTOPOB HAa HECYIIYIO
CIIOCOOHOCTh,  JAeOPMATHUBHOCTH W  TPEHIMHOCTOHMKOCTH  JKEJIE300€TOHHBIX  KOJOHH U3
BBICOKOIIPOYHOTO O€TOHa TpH MPOEKTUPOBOYHOM pacuete. [Ipum pacdere HEOTHOPOIHOTO
KOMIUIEKCHOTO CEUEHHUS HCIOIb3YeTCsl OOOCHOBaHHAs C (U3MYECKON TOYKHM 3pEHUS MOJCIb
KJIACCUYECKOW MEXaHUKHU.

PaccMoTpeHbl OCHOBHBIE MTPEUMYIIIECTBA U HEJJOCTATKH COBPEMEHHBIX METOJIOB pacueTa U UxX
MPaKTUYECKOTO MPUMEHEHHUSI.

KiroueBble cioBa: 3keine300€TOH, BBICOKONPOUYHBIM  OETOH, KOJOHHA, pacyer,
KOHCTPYKIITMOHHBIN MaTepual, TEXHOJIOTHs, PeIeNnTypa, MPOYHOCTh, HOBBIE CBOMCTBA.

Pacuetr koJIOHH 1O HenePOPMHUPOBAHHON CXEME BEAETCS B COOTBETCTBUM C
Hopmamu [1-3]. BnusHue mpormba Ha HECYIIyI0 CIMOCOOHOCTh CTOCK TPH TaKOM
pacueTe Y4YUTHIBACTCSI YMHOXEHHEM  3HAUYCHHUS OCEBOI0  IKCIICHTPHUCHUTETA
MIPOJIOJIBHOTO YCUIIHS €9 Ha KOD(PPHUITUEHT ).

[Ipu pacuere 3HAUYEHHS OCEBOTO SKCUEHTpUcUTeTa, €0, Mg «IIEHTPaIbHO»
CXKAThIX  CTOEK TMPUHUMAIOTCS  PABHBIMH  CIIY4alHOMY  JKCIICHTPHUCHUTETY,

onpenensiemomy 1o [3] u paBHomy h/30, rme h — 3T0 BrICOTa MOMEPEYHOTO CEUCHUS
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aneMmeHTa. [l pacuera BHELIEHTPEHHO CKAThIX JJIEMEHTOB 3HaueHue €0 MpUHUMAaeTCs
paBHBIM (PAaKTHUECKOMY IKCLIEHTPUCHUTETY.

YPaBHCHI/Ie PaBHOBCCHA OTHOCHUTCIIBHO TOYKHU ITPUTOKCHUA CHIIbI N umeer BUO:
- ’ '
> My = Ry -bexlley +30) -+ V-0 Ay e~ S0l AL e, =

3ILCCB HEU3BECTHBIMH SBJISIOTCS BBICOTA CKATOM 30HBI OCTOHA X U HaIIPpAKCHUA

0
, (D)

B apmatype As, Agp, A, Ay, TO €CTh, UHCIO HEU3BECTHBIX paBHO 1+1, rme 1 -
KOJIMYECTBO PSAIOB apMaTypsl. st TOTO 4TOOBI YMCIIO YPAaBHEHUMA OBLIO PABHO YUCITY
HEU3BECTHBIX HCIOJIB3YETCS 3aBUCUMOCTh, MPHUHSATAs MpH OOIIEeM ciydyae pacyeTa,
osi=f(§), rne &=x/ho. Pemaercss Takas cucTeMa YpaBHEHUN YHCICHHBIM METOIOM
(menenue oTpeska mnormojaam).

Omnpenenenue 3HadeHUs1 KOAPGUIIUEHTA 1) IPOBOJIUTCA MyTEM UTEPAIMOHHOTO
pacuera. [locie kaxx10i1 H”Tepaluy 1O MOJTYYEHHOMY B PE3YyJIbTATE PacueTa 3HAUCHUIO

Hecylel cnocooHoctu N; onpenensieTcs: 3Ha4YeHUE 1); :

1
N, =————

er )
KOPPEKTUPYETCS 3HAUEHNE OCEBOI0 dKCIieHTpUucHuTeTa €0:
€0i=€o™ Mi
Y BBIUHCIISIETCS] 3HAUYCHUSA € U €' — PACCTOSAHUS OT LUECHTPA TIKECTH KAXKIOTO
psina apMatypsl 70 cuiel N (M. puc. 1).
[{ukJ mociie1oBaTeNbHbIX YTOUHEHUM 1] U N MMOBTOPSIETCS A0 TEX MOP, IOKA HE

OyJIeT A0CTUrHyTa TpedyeMasi TOUHOCTh onpenesieHus N.
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Puc. 1. Cxema IeHCTBYIOIIMUX B CUCTEME YCUIIUI

[Tocne onpeneneHust HeCyel CIOCOOHOCTH 3JIEMEHTA BBIMOJIHAETCS PacyeT Mo
TPEIIMHOCTONKOCTH. B ciyyae 00pa3oBaHus TPEUIMH B CEUEHUH, OINpPENEISACTCS UX
[IMPYHA TPOJIODKUATEIBHOTO U HETIPOIOJDKUTEIIBHOTO PACKPBITHS.

[Tpu ananu3e OMBITHBIX JAHHBIX, MPEX]E BCEro, oOpaiaer Ha ceOsl BHUMaHNE
TOT (akT, 4TO AJs OOJbIIEH YaCTH BHELIEHTPEHHO CXATbIX KOJIOHH, a TakXke Jis
«LIEHTPAJIBLHOY» CKATBIX CTOEK OOJBIION TMOKOCTH MOJIydeHa Hecyllas CIOCOOHOCTb,
MPEBBILIAIONIAS BEJIMUNHY YCIOBHOW KPUTUYECKOM CHIIbI, TO3TOMY BOCIIOJIb30BATHCS
dbopmysoit BeruuciaeHus: KodhduimenTa npoaoJbHOTO M3rnba He MPeCTaBIseTCs
BO3MOYKHBIM.

JlenaeM BBIBOJ O TOM, YTO 3HAYEHHUsI YCIOBHOM KPUTHUYECKOMN CUJIbI, 3aHUKEHBI.
Pacyer kononH mo HenehoOpMHpPOBAaHHOW CXeM€ H3 BBICOKOTPOYHOTO OeToHa
BBITIOJTHUTh HEBO3MOXHO. Tak Kak yclOBHas KpUTHUYECKas CHUjia B HOBBIX HOpMax
BBIUMCIISIETCS MO0 KIJIacCMYecKor (opmysie Diiniepa, TO KOPPEKTUPOBKY HEOOXOIUMO
BHOCHUTbH B POPMYITY IS OTIPECIICHHUS KECTKOCTH KEJIe300€TOHHOTO JIEMEHTA.

Jns  yuera ocoOeHHOCTe  paOOTBl  KEIe300€TOHHBIX  KOJOHH U3
BBICOKOIIPOYHOTO OETOHA MPEAJIOKEHO BHECTH TOMPaBKY K TMEPBOMY CllaraeMoMYy,
OMpENENIOUIEMY )KECTKOCTh OETOHHOTO ceueHus anneMmenTta. Toraa popmyna D Oyner

MMETb CIIEAYIOIIMUN BUL:
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D = o*kp*Ep*I + k*E*I; , (3)

PekoMenayembpie 3HAUEHUS OMIHMPUYECKOro KoddduiueHta © ObUIH
OnpeJeNeHbl M3 COIMOCTaBJICHUS SKCIEPUMEHTAIbHBIX JaHHBIX M BBIYHCIICHUM,
IPOBOJUMBIX TpH momMoniu nporpammbl «Komonna 2014» (PT'CY). U3 mHOXkecTBa
JAOMYyCTUMBIX ~ 3HaYeHUH  kodpduumenta © ObUIM  NPUHATHL  3HAYCHHUS,
o0OecreynBamIe  HAWIYYIIYI0  CXOJMMOCTh  PE3yJlbTaTOB  pacyera  C
AKCIIEPUMEHTAJbHBIMU  BEJIUYMHAMHM  Hecylleld crnocobHoctu. W3  maccuBa
MOJIYYCHHBIX 3HAYEHUM TMpU TOMOIIM MAaTeMaTHYeCKoro ammapara MeToja
MaTEeMaTHYECKOI0 MJIAHUPOBAHUS HKCIIEPUMEHTa ObljIa COCTABJIEHA 3aBUCUMOCTb AJIs
onpeneneHus KoduireHTa o B 3aBUCUMOCTH OT BapbUPYEMBIX (PAKTOPOB: IPOLIEHTA

4ApMHUPOBAHUA, T MOKOCTH ¥ OTHOCHUTEIJILHOTO OKCOCHTPUCUTCTA HpOIIOJIBHOﬁ CHIJIBI.

B-87) ™ o,
.( —20',11+O.D'A—+
A ot .

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

0.1
: (4)

3nech P=Awo/(bh); d.=eo/h; A=lp/h. Obnacte npuMenenust 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 €y/h=0 1o eo/h=0,5.

PesynbpTaThl pacyeTa SKCIIEPUMEHTAIBHBIX CTOEK U3 BHICOKOMTPOYHOTO OETOHA C
HCIIOJB30BaHUEM MPETI0KEHHOUM dhopmyibl (3), e KodhGUITUEHT M, YIUTHIBAOITUI
OCOOEHHOCTH BBICOKOTIPOYHBIX OETOHOB IMPHU OINPEACIICHUN YCIOBHON KPUTHUECKOU
CHJIbI, OMpEAeNsyICs MO 3aBUCUMOCTH (4) TOKaszamu, 4YTO pas3HUIlA MEeXIy
TOJIYYEHHBIMU PACUETOM TEOPETHIECKMMH 3HAYEHUAMH HECYIEH criocobHocT Nheor
u sKcriepuMeHTaabHbIMu NP konebnercs ot —10 % mo 21 %.

Haubomnbiiee paznuune yka3aHHBIX BEJMYUH HAOJIOAAETCS Y THOKUX CTOEK C
An>20, paboTaromux Ha BHEIIGHTPEHHOE CXKaTHe.

[IpennokeHHass KOPPEKTHPOBKA pacyeTra Mo HeneGopMUpPOBaHHOM cXxeme
MO3BOJIET MCTIOIH30BATh YKa3aHHBIM METO/I IS pacyeTa KOJIOHH U3 BEICOKOITPOYHOTO

Ooctona. Ilpm »>ToM cpegHEeKBaIpaTHYECKOEC OTKIOHECHHE SKCIEPUMEHTAIHHOM
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HECYIIeH CIOCOOHOCTH OT paCYe€THOM CHU3MIIOCH B 3,9 pa3a 1o CpaBHEHUIO C PaCUETOM
10 HOPMaM.

Pacuem kononn no degopmuposannoii cxeme. OOIasg MOCIETOBATEIBHOCTD
HOPMATHBHOTO pacyeTa KOJIOHH O 1ePOPMHUPOBAHHON CXeMe aHAJIOTHYHA C pacYeTOM
no HexepopmupoBaHHOW cxeMme. Pasnuume 3akitoyaeTcsi TOJMBKO B OJIOKE ydeTa
porudoB.

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

YKEeIIe300€TOHHOT'O CCUCHUS:

I  N-e,

r_(P'Eb'lred )

[ens BBeZIeHUS @ — y4€T 0COOEHHOCTEHN pabOThI BHICOKOIIPOYHBIX OETOHOB U UX
BIIMSIHUA HA 1e()OPMUPOBAHUE KEIE300€TOHHBIX KOJOHH.

Jns onpeneneHus peKOMEHIYEMbIX 3HAUEHUN (0 B U3BECTHBIX IKCIIEPUMEHTAX
Oblja BBIMOJHEHA CEpUs PacdyeToB KOJOHH, paboTaromux 0e3 TpenuH. Kpurepuem
Ha3HAYEHUs 3HAuYeHHs  Kod(pdUllMeHTa SBISJIOCH COOTBETCTBHE  MPOTrHOOB
AKCIEPUMEHTAIbHBIM. OIHOBPEMEHHO KOHTPOJHMPOBAIOCH 3HAYEHUE HECYIEH
CIIOCOOHOCTH — OHO TakKe MNpUOJMKAIOCh K OMNBITHBIM JaHHbIM. Ha ocHoBe
MoI00paHHbBIX 3HAYEHUN pa3zpaboTana ¢hopmya ajs onpeaeracHus korhduimenTa o:

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

O6nacte npuMmeHeHUsT (OPMYIIbI: KEIE300€TOHHBIE KOJIOHHBI, CXKaThle CO
CIIy4alHBIM OJKCIIEHTPUCHUTETOM, C THOKocTIMU An=(8...30) u apMupoBaHHEM
p=(1,5...3,4) %.

[IpenBapuTenbHbIe pacyeThl KOJIOHH C TpEHIMHAMHU B PACTSHYTOM 30HE
MOKa3aJii, YTO WCIOJIb30BAaHUE OTKOPPEKTHUPOBAHHOW (OPMYINIbI  KPUBH3HBI,
MpeIOKeHHOM B paboTtax [4,5] Mt KOJIOHH ¢ OTHOCUTEIBHBIM 3KCIEHTPUCUTETOM
eo/h=0,2 mpUBOIUT K XOPOIIEH CXOAMMOCTH TOJYYCHHBIX PE3YIHTATOB C OMBITHBIMH

JaHHBbIMU:
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1 M, | v, W, W, | N, W,
r hoz\ E;d, +E; A, @, + EPhEw | hy E, A, +E, A
| " " ‘ , (7)
[Tpu e,/h=0,2 y, onpenensiercs mo Gopmyie:
v, =1-002687, +0.154u /(15— e,/ 1) +295-10%q,, o

rae An=lo/h; p=A;/(bh)-100 %; o5 — 3HaUEHHE MpPEABAPUTEIBHOIO HANPSIKEHUS B
MlIla. IlockosbKy B HACTOSIIEM HWCCICIOBAHUM IPEABAPUTEIILHOE HAIPSHKCHHE
apMaTypbl HE paccMaTpuBajoOCh, TO TMOCIEIHEe ciaraemMoe (OpMyJbl OCTaBUM 0Oe3
M3MEHEHUH, CChIIAsICh Ha DKCIIEPUMEHTAIBHYIO 0a3y aBTOPOB (hOPMYJIbI.

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

3KCUEHTpUcUuTeTamu Boiie 0,2:

1 My, | v, W, W, | N, v,
—— | — J—
r hyz \E,d, +E.A, @, +EPbhEw | hy E.A,+EA, ©
ITpu e,/h=0,5 yp onpenensercs no popmyne:
We=- =)
0.2
; (10)

371eCh O.=€p/h.

[TonyueHHbie B pe3yibTaTe pacuera, ¢ y4eTOM KOPPEKTUPOBKU METO 1A pacyeTa,
3HAYCHUSI HECYIIEH CIIOCOOHOCTH KOJOHH OTJIMYAKOTCSA OT IKCIIEPUMEHTAJIbHBIX Ha
+12 %, 4TO CBHAETEIBCTBYET O JOCTOBEPHOCTH CJHICIIAHHBIX MPEINOJIOKECHUM.
CpenHekBaipaTUYECKOE OTKJIOHEHHWE TEOPETHYECKOW HEeCyIIell CIOCOOHOCTH OT
ONBITHOM CHM3WJIOCH B 7 pa3 IO CPaBHEHHUIO C PacuyeToOM MO HOpMaM. 3HAYCHUS

HpOFI/I6OB, MOJYYCHHBIX paCu€TOM OTJIMYAIOTCS OT OKCIICPHUMCHTAJIbHBIX HC 0oJiee ueM

Ha 32 %.
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Ha ocHOBaHMM TpPUBENEHHBIX JaHHBIX CHIENAeM BBIBOJA O TOM, UTO
MPEJIOKEHHBIE KOPPEKTUPOBKM METOAA pacyera 1o JAe(pOpMUPOBAHHON cXeMme
MO3BOJIMIIN MTOJTYYUTh Pe3yIbTaT, OJU3KUN K SKCIIEPUMEHTAILHOMY.

Pacuem sicenezobemonHvlx KOJNOHH NO HENUHEUHOU 0eOPpMAYUOHHOU MOOETU.
[Tpu momornum pa3paboranHoro mporpaMmuoro komiuiekca «Komonna 2014» (PI'CY)
ObLT TMPOM3BENIEH BBIYUCIUTEIBHBIM HKCIIEPUMEHT, IEJIbI0 KOTOPOro  CTajo
COMNOCTABJIEHUE TEOPETUUYECKUX U DSKCHEPUMEHTAIBHBIX JAHHBIX O HECylen
CIIOCOOHOCTH U Je(OPMATUBHOCTH >KEJIE300€TOHHBIX KOJIOHH M3 BBICOKONPOYHOIO
O0etoHa. Pacuer ObLn MpoW3BENEH Ha OCHOBAaHUM HENWHEHHOUN nedopmMalmoHHON
MOJIeNIA, peKOMeHayemol [ 1-3] B kauecTBe OCHOBHOTO METO/Ia pacuera.

Pacyet KOHCTpyKLIMIA Ha OCHOBE Je(pOPMALITMOHHON MOJIENH C UCIIOJIb30BAHUEM
auarpaMm 1eopMupoBaHusl O€ToHa U apMaTyphl Hanoosee 3(h(PEeKTUBHO MPUMEHSTh
B BHJIE PCEATM30BAHHBIX B KOMIIBIOTEPHBIX MpOrpaMmax ajJroputmoB. B
pazpabotanHoit mnporpamme «Komnonna-2014» mnpucyrctByer OJIOK pacdera IIo
nedopMallMOHHOW MOJIEIH.

Anroputmbl  1e()OpPMAIIMIOHHOTO pacueTa ObUIM COCTaBJICHHI HAa OCHOBE
W3JI0)KEHHOW B cBojax mpaBui [1-3] meronuku. OnHako, B OTJIWYME OT HOPM,
pacueTHble (OpMyJbl ObUIM TNPUMEHEHBI HE sl OOIIero ciydas pacuera, a
aJanTUPOBAHHBIE ISl CIIy4asi OTHOOCHOTO BHEIIEHTPEHHOTO CKATHUS MPSAMOYTOJIBHOTO
CEUYCHHMUS.

OCHOBHOI pacueT BeIEeTCs I[AroBO-UTEPalMOHHBIM MeTofaoM. OIHOM u3
MPENNoChUIOK J1e(hOpMallMOHHOTO pacyera SIBISETCS COOIIOJCHHUE 3aKOHA IIOCKUX
ceuenuil. Torga nms onpeaenenus aedopmariii mo Bceil BBICOTE CEUEHUS JJOCTATOYHO
3HaTh nedopmaruu B AByX Toukax. [lepBas W3 HHX — 3TO KpallHEe CKATOE BOJOKHO
0eToHa, neopmanuu KOTOPOro B MPeAEIbHON CTAAUKN U3BECTHBI: € max=Eb,ult; [AE €b2
— TpefesibHasg C)KUMAEMOCTh O€TOHA, €,y — MPEAEIbHO JomycThMas AedopMalius
KpalHero C)KaToro BOJOKHA OeToHa. BTOpoil Touko# B ceueHun yao0HO BBIOpATh €ro

HEUTpaJIbHYIO OCh, HA KOTOPOH 1e(popMaliii paBHbI
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3a1aBIIMCh BEJIMYMHOM X, W 3HAS Epu, 10 JUHEHHOMY 3aKOHY OMNPEIEIUM
OTHOCHUTEJIBHBIC Ie(hOpPMAITHH € ; B KAXKIOM BOJIOKHE OETOHA, a TAKKE &; — B KAKIOM
apmaTypHoMm cTepxkHe. [lpu momomm auarpamMm nedopmupoBaHus OeTOHa U
apMaTypbl U HM3BECTHOTO YK€ paclpeesieHus aepopMaluii 1Mo BBICOTE CEUCHUS,
OTIPENETNM HAIPSHKEHUS B KaXKIOM BOJIOKHE OETOHA W B KaXIOM PSAY apMaTyphl.
PaBHOnelicTByIOIIAasE  BHYTPEHHUX YCWJIMH B OETOHE HAXOJUTCA  MyTEM
WHTETPUPOBAHUS HANPSIKEHUM 110 BHICOTE CEUCHUSI.

[locne 3aBepiieHust mnepedbopa 3HAYEHUM X, KOTJa HAMIEHO pelleHue,
o0ecreunBaroIiee CTaTHYECKOE PAaBHOBECUE CEUCHMS, BHIYMCIIMM 3HAUYCHUE HECYIen
CIIOCOOHOCTH TIONEPEYHOTO CEUCHMS], U3 YPABHEHUSI CYMMBbl MPOCKIIUA BCEX CHII Ha
MIPOJIOJBHYIO OCh 3JIEMEHTA!

N=Np+Z0si' Ac+20 i Asr (11)

rae N, — paBHOJCWCTByIOIAs yCWIMK B OeToHEe, ompeaenseMas

WHTETPUPOBAHUEM 10 BBICOTE CEYCHUS:
h

1=0 , (12)

Tak kak HeUTpaibHas OCb MO CBOEU CYTH SIBIIIETCS I'PAHULIEH CXKATOWU 30HBI
0eToHa, X, TO JJIsI ONPEICTICHUsI €€ TI0JIOKEHUSI HEOOXOAMMO BIYUCIUTE X. OTHUM U3
YUCJICHHBIX METOJOB PELICHUS TaKOM 3aJaud SIBJISETCS METOJ JEJIEHUS OTpeE3Ka
nonojiaM. Kputepuem OKOHYaHUS UTEPALIMOHHOTO MPOIECCA SIBJISIETCS BBIMOJHEHUE
YCJIOBUSI CTaTUYECKOTO paBHOBecus cedueHuss XM=0. Mnu, yduTsiBas IOIyCTUMBIE
MOrPEITHOCTH YHUCIEHHOTO MeTojaa, XM=AM, rne BeauuunHa AM omnpezaenser
TOYHOCTb PEIICHUS.

Ha cnenytomem 3tamne pacuera Onpeaensercsl BeIMUnHa MPOI0JIBHOTO U3rnda
KOJIOHHBI f. BiusH#ue mnpomoapHOTO W3rMba Ha HECYIIYI CIOCOOHOCTh KOJOHH
VUUTBHIBAECTCS YBEJIMYEHUEM OCEBOT0 SKCIEHTPUCUTETAa Ha BEJIWYUHY Mporuoda:

eo=eo+f. Ciemyronmm 3TarnoM 3aHOBO BBITIOJIHAETCS pacdeT HeCyleld CrocoOHOCTH

9JICMCHTA C HOBBIM 3HAYCHUCM 3KCUCHTPUCUTECTA.
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[IpuBeneHHass MOCIENOBATEIBLHOCTh ONepauuid  (BBIYMCICHHE Hecyllel
CIIOCOOHOCTH —> OmpeIesIeHne TPorunoa —> KOPPEKTUPOBKA IKCIICHTPUCHUTETA —>

HECyIlel CroCOOHOCTH MPU HOBOM KCHEHTPUCHUTETE. ..) BBIMOIHIETCS A0 TEX
nop, nmoka He OyaeT oOecnedyeHa CXOAMMOCTb 3HaueHUss N Ha Mpeaplayled u
MOCJEAYIONIEH CTYyNEHAX pacyeTa B Ipejenax 3aJaHHON TOUHOCTH PELICHUS.

B ciyyae, eciu Bce CEUEHME OKaXKETCSl CKATO — coriacHo [1-3,6], mpenenbHas
CKUMAEMOCTh O€TOHA Epy MPUHUMACTCS HUKE 3HAYCHUS €,y U OMPEACISIETCS IO
dhopmyie:

Ebult = €62~ OU(Eb2— Eb0), (13)

I7i€ 0L — 3TO OTHOUIEHUE Ae(POpMaliii MPOTHUBOIOJIOKHBIX TPAHEN CEUECHUS:

a=gl/e2<1,0 (14)

3nech € — OTHOCHUTENbHas nedopmaiusi KpailHEro BoOJIOKHA OeToHa Oosiee
CKATOM TpaHU CEUCHUS, € = Epur , 4 € —OTHOCHUTENbHAs Aeopmalius HauMEHeEe
ckaToro BoOJIOKHA. CJENYIONMM STalloM BBIYUCIISIETCS HECyIas CHocoOHOCTh N,
nporud f, 1 pacdyeT MOBTOPSIETCS O TeX MOp, MOKA HE OYJIET IOCTUTHYTa CXOJIUMOCTh
o N.

Jlnst yaudukanuum pacueTHbiX Gopmya A ciaydaeB x>h u x<h, moj BeIu4nHoON
X TIPY TIOJIHOCTBIO CKATOM CEUEHUM MPUHUMAETCs He h, Kak 3TO MPUHATO MOHUMATH B
KJIACCUYECKOW TEOpHHM Keyie300€TOHa, a pacCTOsIHUE OT HEUTpalbHOM OCH,
PaCIIOJIOKEHHOM 3a TpeeiaMu MOMEePEeYyHOro CeYeHus, 10 Hanbojee yJajaeHHON OT

Hee rpaHu OeToHa (puc. 2).

7'

Puc.2. Cxema pacnpenenenus aedopMaiyii B IOMEPEIHOM CEUECHUH MPHU X>h.
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Tak Kak KpuUBH3HA 3JEMEHTa 3aBHCUT OT TOT0, 00pa30BajvCh JU B CEUCHHH
TPEMIMHBI, TO TPEKIAE YeM TEpPeUTH K OJIOKy pacdeTa MpOrudoB, HEOOXOIMMO
OTPE/ICNIUTh HAJIMYWEe TPEIIMH B IOINepedyHoM ceueHuHu. COorjlacCHO MPEeArnoChlIKaM
pacuera IO HEJIMHEHMHON AedopMallMOHHOW Mojienud, 00 00pa30BaHUM TPEIIUH B
CEYCHHUM CYIAT 10 3HAYCHUIO OTHOCUTENBHBIX AehopMaIiii KpalHero pacTSHYTOTO
BoJIOKHa OeroHa. Ecim 3Ta BenuumHa OOJIbIlIe MPENEIbHOM PaCTSHKMMOCTH OETOHA
(Ebt.max > €bt2), TPSUTUHBI B CEUCHUU 00Pa3yIOTCS.

MowmeHT, M, 11 yeumnue, N, 00pa3oBaHuUs TPEIIHUH ONPEICIISIO U3 CIASTYIOITUX
npeanockuiok. PaccmaTpuBaeTcsi COCTOSIHME CEUEHHS B MOMEHT OOpa30BaHUS
TPEIIMHBI, T.€. Ebtmax — Ebult - JlAJTIEE OMPEHEISICTCS COOTBETCTBYIOIIAS BETUYMHA
C>KaToM 30HBI TTPU 00PA30BaHUU TPEUIUHBI, Xcre , YCUIIUE TPEIIMHOOOPa30BaHUs, Ny ,
COOTBETCTBYIOIIHNI TPOTUO KOJOHHBI, fre.

Paznmuune  Mexay — pacyeToM — HECylled  CHOCOOHOCTHM M YCHIIMS
TPEUMHOOOpa30BaHUS 3aKII0UACTCs B OINpeseiaeHnu aedopmaruii ceaeHus, 1=f(x):
Kak OBUIO CKa3aHO BbIIIE, BMECTO YCJIOBHUS €b,max=eb,ult 3amaercsa ycioBue
ebt,max=ebt,ult.

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

OTHOCUTEJBHBIX JlepopManuil B XapaKTEpHbIX TOYKAX paBHbL: Jjisi OetoHa B87—

8b1,red:150'10_5; 8b2:303'10'5; 1 B109 — 8b1,red:150'10'5; 8];,2:265'10'5.

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

oTiim4aromasiacia OT 3KCIICPHMMCHTAJIbHBIX 3HaueHui. ToJbKo AJIA KOPOTKHX KOJIOHH
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CKaThIX CO  CIy4allHbIM HKCLEHTPUCUTETOM, PE3yJIbTaTbl MOXKHO Ha3BaTh
OTHOCHUTEJILHO TpUEMJIEMbIMU. Takxke cieAyeT oOpaTUTh BHUMAHHUE, YTO HECyIlas
CIIOCOOHOCTH IO pacyeTy BO BCEX CIIydasiX HUKE SKCIIEPUMEHTAILHOM, B TO BpEeMsI KaK
BEJIMYMHA MPOJIOJIBHOTO U3rnba — Ha00OpOT, BhIlIe. Pa3HHIla MEXIY pacueTHbIM U
AKCIEPUMEHTANIbHBIM 3HaueHuem koisebnercs ot 10 % nmo 300 %, He cuutas
«IEHTPAJIBHOY» HArPYKEHHBIX KOJIOHH.

Taxkum oOpaszoM, 3aHIKCHHE HECYIIEeW CIOCOOHOCTH MPH pacueTe KOJOHH U3
BBICOKOTIPOYHOTO0 O€TOHA HAa OCHOBE JBYXJIMHEHHOU auarpamMmbl Ae(OpMUPOBAHUS
O6etoHa 1mo HopMam [1-3], CBSI3aHO CO 3HAYUTENILHBIM MPEBBIIICHHUEM PAaCUETHBIX
MPOTruO0OB COOTBETCTBYIOUIUX AKCIIEPUMEHTATBHBIX 3HAUCHU.

C 1enpo ONpeaeuTh ONTUMANBHYIO (POPMY NBYXJIMHEHHOW nAuarpamMmbl ObLT
BBITIOJTHEH BBIYMCIIUTENBHBIN SKCIIEPUMEHT, 3aKIIOUAIOIIUNCA B MOA00pE 3HAUYCHUI
OTHOCHUTENIBHBIX AePOPMAIUN E€pired U Ep2, IPU KOTOPBIX HECYyIIasi CIOCOOHOCTH U
nedopMaliy KOJIOHH KOPPETUPOBAIUCH OBl C pe3ybTaTaMu IKCIIEPUMEHTA.

Pe3ynbTaThl  TPOBEJACHHBIX  PacyeTOB  MOKAa3aJd OTCYTCTBHUE  UYETKOM
3aBUCUMOCTH ONTHUMAIbHBIX 3HAYCHUI OTHOCUTENBHBIX JAehopMalinii OETOHA Ep) red U
€2 OT BapbUpyeMbIx (pakTopoB. B pesynbrare pacuera moaydyeHO, YTO OTKIOHECHHE
pacueTHOM MPOYHOCTU KOJIOHH OT (akTthueckoil coctaBwio ot -37 % no 7 %.
CpenHekBaIpaTHYeCcKOe OTKIOHEHWE CHU3UIIOCH B 8,8 pa3 u coctaBmiio 89,1 kH.

Pacuem na ocnose mpexnunetinoti ouacpammol. Hopmbl [1-3] ayist TsKETbIX
OETOHOB MpeJIaraloT TPEXJIMHEUHYIO 3aBUCUMOCTh «Cp—Ep» CIEIYIONIEro BUuaa (puc.
4). OtHOCcUTEeNbHBIE NePopMallid B XapaKTEPHBIX TOYKAX B COOTBETCTBUU C [3]
IPUHUMAIOTCS PaBHEIMU: £p1=0,6Ry/Ep; £,0=200°10". IIpenenpHas C:XKUMaeMOCTb LISt
BBICOKOTIPOYHBIX OETOHOB 3aBHCHUT OT Kjiacca O6eToHa u paBHa: misa OeroHa B87 &,

=303-107; g B109 £,,=265107.
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| I
| |
| |
| I
| |
| I
| |
| |
| |
| |
| |

€p1 €po Ep2

Puc. 4. Tpexnuneiinas nuarpamma «cb—eb» o CII [40, 34].

Kak u B ciydae HCIONB30BaHUS ABYXJIMHEHHON JIuarpamMmsl II0 HOpMaw,
pe3yJbTaTbl pacuera NPOJEMOHCTPUPOBAIM  3HAYUTEIBHOE OTKIOHEHHE  OT
AKCIIEPUMEHTAJIBHBIX 3HAYEHU, KaK 110 HECYIIEH CIOCOOHOCTHU, TaK U MO MPOrudam.

BBINOIHEHHBI BBIYUCIUTEIBHBIA 3KCIIEPUMEHT [0 IIOMCKY ONTHUMAJIBHBIX
3HAYEHU OTHOCUTEIBHBIX JAe(POpMaLUA B XapaKTEPHBIX TOUKAX JUArpaMM IOKa3all,
4TO TpaHC(HOPMHUPOBAHHME HOPMATHBHOM JHMarpaMMbl YBEIUYEHHUEM MOIYJIA
YOPYTOCTH UM, COOTBETCTBEHHO, CIBUIOM TOYKH €,; BJIEBO OKa3bIBACTCH
HeA((PEKTUBHO, TaK KaK MPUBOJUT K HEKOTOPOMY YMEHBIICHHUIO HECyIleH
CHOCOOHOCTH KOJIOHH. DTO 3HaUY€HUE 0CTaI0Ch HEOTKOPPEKTUPOBAHHBIM.

Hecyiast cnocoOHOCTh KOJIOHH, MOJyYEHHAsl M0 pacyeTy ¢ MCIOJIb30BaHUEM
TpaHC(HOPMHUPOBAHHON TPEXJIMHEHHON AUarpaMMBbl, OKa3alach 3HAYUTEIbHO OJIMKE K
DKCIEPUMEHTAIBHBIM 3HAYCHUM: OTKIIOHEHUE TEOPETUYECKUX 3HAYEHUU OT OIBITHBIX
coctaBuiu ot -26 % 1o +7 %. CpeaHeKkBaIpaTUHYECKOE OTKJIIOHEHUE MO0 CPABHEHUIO C
pe3ynbTaTaMy MO HOPMAaTHBHOM JHarpaMme YMEHBIIHWJIOCh B 6,5 pa3 M COCTaBUIIO
123,6 xH. MoxHo oOpaTUTh BHUMaHUE Ha YMEHBILIEHUE €y C POCTOM THMOKOCTU
KOJIOHH IIPU MPOYUX PABHBIX YCIOBUAX. UETKON 3aBUCHUMOCTU 3HAYEHUU Eho U E€p2 OT
BapbUpyeMbIX (AKTOPOB, KaK U B CIyyae JABYXJIMHEHHOW TuarpaMmbl, OTMEYEHO HE
OBLIIO.

1o pe3ynbTaTaM pacdeTa noJIy4eHO, YTO JJI BBIIIOJHEHUS pACUE€TOB KOJIOHH U3
BBICOKOIIPOYHOTO O€TOHA MO TPEeXJIMHEHMHOM JuarpamMme O€TOHA 3HAYCHHE Ep

PEKOMEHAYETCS IPUHSATH 110 PEKOMEHAAUAM HOpM [ 1-3].
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NCCIEAOBAHUE HIPUMEHAEMBIX B CTPOUTEJIBHBIX
PACTBOPAX COBPEMEHHBIX TOJIUMEPHbBIX
COEJJMUHEHUH C ®YHKIIMOHAJIbHBIMU CBOMCTBAMHU

BEP/IUEB M.

Mazucmpaunm xageopvl CmpoumenbHuvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Maztixonckui 2ocyoapcmeennblil MmexHOA02ULeCKUL YHUBEPCUMem,

Poccus, 2. Marikon

KY3bMEHKO A.A.

mMazucmpanm kageopvi CmpoumenvHulx U 00uenpogdheccuoHanbHblX OUCYUNTIUH,
Matixonckuti 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCumem,

Poccus, 2. Matixon

TAHJIBIEB M.

mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHanbHbIX OUCYUNTIUH,
Matixonckuii 20cy0apcmeennvlil MexHON02ULeCKUL YHUBEePCUmMem,
Poccus, 2. Mauxon

HAJ/IBIPOB P.I.

ooyenm Kagedpvl cMpoumenbHvix U 00uWenpopeccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKULl YHUsepcumemn,
Poccus, 2. Mauxon

B naHHOW cTathbe pacCMOTpPEHbI OCHOBHBIE MOJMMEPHBIE COEIMHEHUS C ONpeleICHHBIMU
(YHKIIMOHATLHBIMU CBOWCTBAMH, KOTOPHIE MPUMEHSIOTCS JIJISl CO3/IaHMUs CTICIIHATBHBIX COCTaB CYXHX
ctpoutenbHbix cmeceit (CCC) Ha ocHoBe moptTiaHaueMeHTa. [IpencraBieHa kimaccudukanus
JTAHHBIX BEIIECTB C aKI[EHTOM Ha TPUOPUTETHOE UCIIOIH30BAHKE B KaUeCTBE JOOABOK, C MOJyUYEHUEM
OCOOCHHBIX CBOICTB, HANpPaBIEHHBIX Ha pEIIEHHWE KOHKPETHBIX 3a/Jad B YCIOBHUSX pabOTHl B
CTPOUTENBHBIX KOHCTPYKIHSIX. PaccMOTpeHbl paziuyHbie 0a30BbIE BEIIECTBA MU MX KOMOWHAIIMH
00yCIIOBJICHHBIE HCTIOIH30BAHUEM B OTPEICIICHHBIX YCIOBHSIX.

KiaoueBblie cioBa: NOpTIaHAUCMEHT, CYXHE CTPOUTCIBHBIC CMECH, IIOJIMMCPHBIC
COCAUHCHMS, PACTBOPUMOCTD B BOJC, KJ'IaCCI/I(bI/IKaIII/Iﬂ.

Heobxonumoe yciaoBue ycremHoW MoaudUKaluu [IEMEHTHOW CHUCTEMBI
MOJIMMEPHBIMU T00aBKaMH, MPU TBEPACHUM 3aKIIOYACTCS B TOM, YTOOBI THApATAIUS
1eMeHTa U (GOpMHUPOBAHUE TUICHKH ToJMMepa (KOAJeCIEHIIMS YacTHI] MOoJuMepa U
MOJIMMEPHU3aIUsl CMOJ) MPOAOJDKAIUCH OJHOBPEMEHHO 10 IMOJYyYECHHUS MOHOJMTHOM
MaTpPUYHON (pa3bl C CETEBOM CTPYKTYPOH, B KOTOPOI 00pa3yeTcs CBSI3b IIEMEHTHOU U

noauMepHbIX 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

C roup (ester linkage) ~C~OR
y/ Y/ group [
o \oa o Nor § ]

l -ROH (Hydrolysis)

¢ ¢ R: Ayl group

7 V/
o/ \o‘ o/ \o‘

lOaz' formed by cement hydration

4 \o\ l/\o #\\,o/\
HO —4 Ca? «— H20 H20 —> Cg?* w— H20

R /o 2, //o"_::—?%\ 0 /o’ Yo 0
c ¢ o o N \c/
v/‘\k/’C\ -8 -0~-8i-0— /‘l\.'/\

Bonding to aggregate Cross-linking of
surface with SiO2 polymer by Ca?*ions

PI/ICYHOK 1. Cxema peakuu MEXKAy IMOJIMMEPOM, IEMCHTOM U 3aroJHuTeIeM

[TonumepHbie 100aBKH KIaCCUPUIIMPYIOTCS HA YEThIPE OCHOBHBIX THUIIA!

- JIATEKCHI;

- PEUCIIEPCUOHHBIE ITOPOILKY;

- pacTBOPHUMBIE B BOJE MOJIMMEDPSIL;

- )KUJKHUE TTOJTUMEPBL.

JlaTekchbl COCTOSIT M3 OYEHb MAJICHBKUX TMOJMMEPHBIX YaCTHUIl, OOBIYHO
MPOU3BOATCS AMYJIBbCUOHHOM MOJMMEpHU3alue (KpoMe JaTEKCOB HATYypaJbHOTO
Kaydyyka M SIOKCUAHOW cMOJbI). JIaTeKC HaTypaldbHOTO KaydyKa BBIJEISAETCS W3
Kay4yKOBBIX JE€PEBBEB, 3aT€M KOHIIEHTPUPYETCS B BUAE CyXOro BemiecTna. JlaTekc
AIOKCUJHOW CMOJIBI MPOU3BOAUTCS IYTEM 3MYJBIHPOBAHUS SIOKCUIHOW CMOJIBI B

BOJC IIPH ITIOMOIIHU ITOBECPXHOCTHO-AKTUBHBIX BCIICCTB.
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Jlamekcvl OOBIYHO KIIACCUPUIIUPYIOTCS IO BHUAY DJIEKTPUUYECKUX 3apsiioB
YacTHUIl MOJUMEpa, OMPEACISIONUMCS TUIIOM MOBEPXHOCTHO-AKTUBHBIX BEIIECTB,
UCIOJIb3YEeMbIX B U X MIPOU3BOACTBE B CIEAYIONINE TPU TPYIIIIbIL:

-KaTUOHHBIE (MTOJIOKUTEIIBHO 3apSKEHHBIE),

- AHMOHHBIE (OTPULIATEIBLHO 3apPSKEHHBIE),

-HE-MOHHBIE (Pa3psKCHHBIC).

Tadauua 1.
Kaaccudukanus noauMepHbIX 100aBOK
DnacTUYHbIe HarypanbHblii Kaydyk
JaTEeKChl Cunrernueckuii | byraaneH-cTUPOIbHBIN
Kay4dyK Kayuyk
XJ10pOnpeHOBbIN
Kayuyk
Metunmerakpunar-
OyTanueH
Tepmo ITonuakpunar
IJIaCTUYHBIE Ctupos-akpujioBble JUCTIEPCUHI
g JIATEKChI OTUJICHBUHWIALIETAT
§ [1oIMBUHUIIUPPOJIUIOH
= [MonunponuieH
~ [TonuBuHUIALIETAT
= [ToMMATHIICHTTTUKOJIb
Lcé Tepmo DOIMOKCUIHBIE CMOJIbI
Zf peaKTHBHEIE
2 JIATEKChI
5 butymHuble Acdanbt
E JIATEKCBI [Tpope3nHeHHbI acanbT
S [Tapadun
= CwMmenaHHbIe JTaTeKChI
Penucnepcuonnsie | DTHUICHBUHUIALETAT
[IOPOLLKU [TonuBuHMIANETAT
Crupon-akpuioBsle AUCIIEPCUU
[TosnakpuioBblie 3pUpsI
PacTBOpuMBIE B [ToIMBUHUIIOBBIN CIIUPT
BOJI€ MTOJIUMEPHI [Tonuakpunamua
(Monomepsr) AKpuaThel AKpHJIaT KaJIbIIHs
AKpuiaT MarHust
[IpousBoaHbIE MeTtunuemnonosa
L[EJUTIOJIO3BI OTuinemnono3a
Kunxue ONOKCUIHEIE CMOJIBI
MIOJINMEPBI HenacaiiieHHbIe TOTUIPUPHBIE CMOJIBI
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B nenom narekchl SBISIOTCA CONOJUMMEPHBIMH CHUCTEMAMM JIBYX WIH Ooiiee
paznmuyHbIXx MOHOMeEpoB. CojaepkaHu€ CyXHX BEIIECTB BKIIOYAs IOJHUMEPHI,
AMYJIBIaToOpPbI, CTA0OMIN3ATOPBI, U T.1. cocTaBisieT 40-50% ot macchl. bonbIMHCTBO
UMEIOLINXCSA B IMPOJAXe JIATEKCOB, KaK IOJIMMEPHBIX J00ABOK OCHOBBIBAE€TCS Ha
AIIACTOMEPHBIX M TEPMOIUIACTHUECKUX TMOJIUMepax, (HOPMUPYIOMIUX CIUIONIHBIC
[OJIMMEPHBIE TUIEHKH IIPU 3acThiBaHUU. BbineneHuble B Tabnune 1 maTekcol BISIOTCS
OCHOBHBIMH, HCIIOJIb3YEMBIMH B MHMpPE Ha cerogHsmHuid aeHb [1]. Xumunueckue

CTPYKTYpPbI OCHOBHBIX JIaTEKCOB MOKa3aHbl B Tabnuiie 2.

Tadoauna 2.
X#uMH4YeCKHE CTPYKTYPbl OCHOBHBIX JIATEKCOB.
Tun marekca XHUMUYECKasi CTPYKTypa
Harypaneubii
KaydyK CHa CHz CHz
C=CH ” SCeCH™ T
-cHr ” “CHy CHa ™
n
XJ10pOnpeHOBbIN
Kay4yK Ci
(Heompen) - CHz -é = CH - CHa -
n
byranuen-
CTUPOJIbHBII
KayJyK -CHz2 -CH -CH'CHZ'C!‘ﬂ'gi'
n
IHonuakpunar
Cl-la GH
n R Akyi group
Crupoi-
AKpUJIOBBIE . i - = "
JTUCTIEpCUU CHa ?“ CHz
O~C-OR
n A Alkyl group
OTuneHBUHWIALE
et -QH:-CI*I!-OH!-?H-
OCOCHa n

146



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

Obwue mpebosanus 015 1AMEKCO8, KAK NOJUMEPHBIX 000ABOK:

- Bplcokasg XxuMHuuecKasi CTOMKOCTh K aKTUBHBIM KaTHOHAM, TAKUM KaK HMOHBI
kaneuusa (Ca2+) u amoMuHueBbie HOHBI (Al3+) BbifensieMble BO BpeMs THApaTaluu
LEMEHTHOUN CMECH.

- BpiCcOKast CTOMKOCTh K MEXaHUYECKUM BO3JICUCTBUSM.

- Huzkoe nenooOpa3zoBaHue Mpu 3aMeIIMBaHUK PACTBOPA.

- OTCyTCTBHE HETaTUBHBIX BO3ACHCTBUI HAa THApAaTALIMIO LIEMEHTHOTO pacTBOpA.

- JlocTaToyHO HU3Kas TeMIlepaTypa INIEHKOOOpa30BaHus IIPU XOPOILIeH aire3uu
C LIEMEHTHBIM KaMHEM.

- IIpeBocxoaHast BOJOCTOMKOCTh MOJUMEPHBIX IIEHOK, C(OPMUPOBAHHBIX B
pacTBOpe Ui OETOHE.

- TeruoBast ycTOWYUBOCTD ISl OOJIBIIMX KOJEOAHHWI TeMIepaTypbl BO BpeMs
TPAHCIIOPTUPOBKU U XPAHECHHS.

Moougukayuss ~ namexkcamu  TEMEHTHOTO  pacTBOpa  PEryJIUpyeTcs
OJIHOBPEMEHHO TUApaTalueil HeMeHTa U POPMUPOBAHUEM MOJUMEPHOM MIIIEHKON B X
cBssyrouieil Qasze. I[lpouecc ruaparanuu IeMeHTa, Kak IPaBHIO, IMPEALIECTBYET
npoueccy IJIeHKooOpa3oBaHusA. HekoTopele XMMUYECKHME  peaklUud MOTYT
MPOUCXOUTh MEXAY MOBEPXHOCTAMH YaCTULl XUMUYECKH AKTUBHBIX MOJIUMEPOB,
TaKMX KaK CJIOKHbIE AUPHI MONHaKpHiIaTa U HoHOB Kambius (Ca2+). Takue peakiuu
VIYYIIAIOT CBSA3b MEXAY THAPATUPYIOIIMM LIEMEHTOM M 3alOJHUTEIEM, a TaKXKe
yJIy4IIaIOT CBOMCTBA 3aTBEPAEBLIETO JIATEKC-MOIM(ULIMPOBAHHOTO PacTBOPA.

Kaxk o6bsicHeHo BoIme [ 1], cBoMcTBa 0OBIYHOTO IIEMEHTHOTO pacTBOpa U OCTOHA
OOBIYHO YJIy4YIIalOTCAd B 3HAYUTENBHOW CTENEHW MpHU JIATEKCHOW Monupukanuen
cMecH. MHUKpPOTpeluHbl B HM3MEHEHHOM JIATEKCOM pacTBOpe U OeToHe TMoj
HalpsHKEHUEM  COCIMHEHbl IUJICHKaMHM  [oJuMepa Wid  c()OpPMUPOBAHHBIMU
MeMOpaHamMu, KOTOpble MNPEIOTBPAILAIOT PacHpOCTpaHEHUE TPEUIMHbI (BO3HUKAET
CUJIbHAs LIEMEHTHAs CBA3b) TUpaTalisl pa3BUBACTCS.

Takoit »¢pdexT ycunmpaercs ¢ yBEITUYEHHEM COJEpKaHUS MOJIMMEpa WM

OTHOIIEHUS MOJIUMEP/TIEMEHT (OTIpeIeTICHHBIN KaK MACCOBOE OTHOIIIEHUE COICPIKAHUS
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CyXOro BEIIECTBa JIATEKCA HAa MACCy LIEMEHTA B U3MEHEHHOM JIATEKCOM PACTBOPE WU
OC€TOHE), W MPUBOIAT K YBEIMYCHHOW IMPOYHOCTH HA PACTSDKCHHE W BSI3KOCTH
paspyuienus. OqHaKo M30BITOYHOE BOBJICUYEHHME BO3/lyXa W BKIIOYEHHE MOJIMMEpa
BBI3BIBAIOT Pa3pbiBbl CHOPMUPOBAHHONW MOHOJUTHOM CETEBOM CTPYKTYpbI, CHJIa
KOTOPOW YMEHBIIAETCS, HECMOTPS HA TO, YTO HEKOTOPBHIE XHMHUYECKUE PEAKIUU
IpOJ0JDKAIOTCS, Kak mMoka3aHo Ha Pucynke 1. I'epmerusupytonuit addext u3-3a
IUICHOK TOJIMMEpa WM MeMOpaH Takke O0eCreurBaeT 3HAUMTENbHOE YBEINYCHHE
BOJOHENTPOHUIIAEMOCTHU WJIM BOJOHENPOHHUIIAEMOCTH, COPOTUBIICHHUSI BJIAYKHOCTH WIIH
BO3/IyIITHOMY ITPOHUKAHUIO, XUMHUYECKON CTOMKOCTH U MOpo3ocToiikocTH [1,2].

Peoucnepcuonnvie nopowku. B 1enoM penucriepcCUOHHBIE MOPOILIKH,
UCIIOJIB3YIONIMECS B KauyeCcTBE IMOJHUMEPHBIX J00aBOK, MPOU3BOIATCA MyTEM
BBICYIIMBAHUSI MOJMMEPHOW 3MYJIBCHUM ISl MOJYYEHHS TMOJUMEPHOIO IOPOIIKA.
Ilepen cymkou JaTEKChl COCNMHSIOTCS ¢ HEKOTOPBIMH KOMIIOHEHTaMH, TAKUMH Kak
OaKTepHUIUIbI, CYXKaIIUe I CYIIKU, U TIEHOracuTe sIMU. [ TuHa, KBapil U KapOoHaT
KaJIbLIUS T00aBISIOTCA K MOJMMEPHBIM MOPOIIKaM BO BPEMS WJIM MOCIE CYIIKH IS
TOTO, YTOOBI TMOPOIIKM BO BpEMs XPaHEHUS OCTABAIMCH CHIMYYUMHU. Bricoximmii
MOPOILIOK C pa3MepOM TI'paHysl BCEr0 HECKOJBKO MHMKPOH 00€CIedYMBAaeT XOPOIIYIO
TEKy4ECTb.

Boinenennsie B Tabmuiie 1 penucnepcunoHHbIE TOPOIIKY SBISIFOTCS OCHOBHBIMH,
U CIIOJIb3YEMBIMH BO BCEM MHUPE.

OObIYHO, penuCHEepCUOHHBIE TMOPOIIKK A00aBISAIOTCS B cyxue cmecu. llpum
B3aMMOJEHUCTBUHU C BOJON BOJAOPACTBOPUMBIN MMOPOIIOK aKTUBU3UPYETCS, BO3BpaIlas
AMYJIbCHIO B €€ HcXoAHoe cocTtosiHue. [Ipm HeoOxomumocTu A00aBISIIOTCS elie
re”Horacurenu. PenrcnepcnoHHbIe MOPOLIKU IPEACTABIEHBI HA OCHOBE COIIOJIMMEPOB,
TOMOMOJIMMEPOB U TEp-MoAUMepoB. Hanuuue B cocTaBe NHCIEPCUOHHBIX MMOPOIIKOB
ATUJIEHA TO3BOJSET 00ONTHUCH Oe3 AoOaBieHUs MIACTU(PUKATOPOB BO BPEMS €ro
IIPOU3BOJICTBA.

PenucriepcMOHHBIN TOPOLIOK JUCTIEPTUPYETCS IPU 3aTBOPEHUU BOLOM U I10CIIE

oOpeTaeT Te K€ CBOWCTBA, 4TO U B (opMe AUCHEPCUU, T. €. IPU HCTIAPEHUU BOJIBI
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oOpa3yeT NOJIMMEPHYIO IUIEHKY € XOpOILEeH aAre3uei U BbICOKOM 1e(popMHUpPyEMOCTBIO.

WNneanbHass KOMOMHALMS LEMEHTHBIX W MMOJMMEPHBIX BSDKYLIMX IO3BOJISET
OCYLIECTBUTH IPOU3BOJICTBO KOMIIO3ULMOHHBIX MPOAYKTOB, OTBEYAKOLIUX BBICOKUM
TpeOOBaHUAM [0 aJIre3Ud Ha Pa3IMYHBIX cyOcTpaTax, 1e(opMHpPYyEeMOCTH, BOAO- U
MapONPOHUI[AEMOCTH, BOJOOTTAIKUBaeMOCTH. [IpuMeHeHHne peaucnepCHOHHBIX
HOPOIIKOB NO3BOJISIET YIYUYLIUTh s TOKA3aTENEeH [IEMEHTHBIX CUCTEM: YJIy4YILIEHUE
aAre3uy, CHWKEHUE MOJIYJIA 3IIACTUYHOCTH, MOBBIIIEHHE IPOYHOCTH HA H3THO,
HOBBILIEHHUE 1€(POPMUPYEMOCTH, YIyULIEHHUE YCTOMYUBOCTU K HCTUPAHUIO, CHIIKEHUE
BOJIOTIOIVIONICHUS, TOBBIIICHUE BOJOYACP/KAHUS, YIYUIICHUS TEXHOJIOTUYHOCTH
HaHeCEeHUs pacTBopa. McXxoaHeiMu MOHOMEpaMu JUIsl JAMCHEPCUOHHBIX IMOPOILIKOB
ABJSIFOTCS: ~ BHHWJIALETET,  BUHWI-XJOPWJI,  BUHWUIAypaT, BHHWIBEpCATar,
ATUJIEH,CTUPOJI, akpuiaT. llopomku Kak NpaBWiIO MPOU3BOAATCS OEJIOro LBETa ¢
cpennum pazmepom yactuil ~ 400 Mxm.

HekoTopsie penucnepcroHHble TOPOIIKA MOAU(DULIIMPOBAHBI TOJIMBUHUIOBBIM
CIOUPTOM B KayeCTBE 3aIlIMTHOrO Koyuonaa. OHM HE COAEpKaT IUIaCTU()PHUKATOPOB U
Xopoliio peaucneprupyrores [1-3].

Moouguxayus peoucnepcuonnvie nopowkamu. IlpuHuun wmoaudbUKaIAN
LIEMEHTHOTO pacTBOpa M O€TOHAa pPEIUCIIEPCUOHHBIMU TMOPOIIKAaMU MO0J00€H
JAaTeKCHOW MOJu(UKalMU, 32 HCKIOYEHHEM TOrO, YTO TOPOUIKH, KaK IpaBHIIO,
IIPUMEHSIOTCST B COCTaBE CyXMX cmeced. Bo BpeMs 3aTBOpeHHMs BOJOU
PEANCIEPCUOHHBIE TOPOIIKM MTOBTOPHO AMYJBIUPYIOTCS B U3MEHEHHOM PacTBOpPE U
MPOSIBIISIIOT CBOMCTBA aHAJOTUYHBIE MTOJIMMEPHBIM JOOABKaM M3 JIaTEKca.

Pacmeopumvlie 6 600e nonumepvl. PacTBopuMble B BOJE MOJUMEPHI,
UCIIONIB3YIOUIMECS] B KAdyeCTBE IOJMMEPHBIX [100aBOK, MPEACTABISAIOT COOOMH
BOJIOPACTBOPUMBIE MOPOMIKUA (TIPOM3BOJHBIE IIEJUTIONIO3bI, MOJTUBUHUIIOBBIA CIUPT,
nonuakpuiaMusl U T.1). X ocHOBHOUM 3((EKT COCTOMT B TOM, YTOOBI YIYUIIHUTh
paboTOCIIOCOOHOCTh IIEMEHTHOM cMecu. AKpUJIaThl, TAKME KaK aKpuiaT KajbIUs U
aKpuiaT MarHus, J00aBJSIONIMECS B BUJE MOHOMEpa TAaKXKE BXOISAT B JIAHHYIO

KaTeropuIo.
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MeTunienono3a BOAOPaCTBOPUMAsL - MPEJICTABIISAET CO00 METUIIOBBIN 3dup
nesutono3sl. JlozupoBku metmemtonossl 0,1-1,0% pemator mpobiemy OpicTporo
00€3BOKMBAHUSI PACTBOpPAa HA BBICOKOTIOPUCTHIX OCHOBAHUSIX, UYTO OOBSICHSAETCA
BBICOKOUM BOJIOYJIEP>KUBAIOIIEH CIOCOOHOCTBIO 3THX MarepuanoB. [IpousBoautenu
3aBEPSIIOT YTO, BBEJCHUE METHIILIEIUIIOIO3bI JI€AE€T BO3MOKHBIM €€ HCIOJIb30BaHUE
0e3 100aBKHU aJre3uBOB - PEAUCIEPTUPYEMBIX MOJTUMEPOB B SIKOHOMUYHBIX COCTaBAaX,
a TakkKe TMOJy4eHHE pPACTBOPHBIX COCTaBOB C JUIUTEIBHBIM  BPEMEHEM
AKHU3HECTIOCOOHOCTHU. UeM 0oJiblie 3HaUeHHE BA3KOCTH METHIIEIUTIONO3bI, TEM OOJIbIIe
U €€ BOAOYAep KUBAIOIIas CIIOCOOHOCTHI0. YeM 00Jblle CTENeHb JUCIEPCTHOCTH, TEM
BBIIIE PACTBOPUMOCTb. J[00aBKM METHILEIUIION03bI 00ECIEUYUBAIOT JOCTATOYHOE
BOJIOYJIEp’)KaHUE B IIEMEHTHBIX pPACTBOpPaxX, OHM YMEHBIIAIOT MUTPAIMIO BOJBI B
OCHOBaHUE, Ha MIOBEPXHOCTh KOTOPOTO HAaHECEH PacTBOp. XOpoIIasi yCTOWIHBOCTh K
CIOJI3aHUIO TO3BOJISIET JOOABIATh B KOMIO3WMLHMIO OOJIbIIE BOJBI, YTO COKpPAILAET
pacxon pactBopa. [Ipu 3ToM MOXHO MOKPBIBATh 00JIbILIE TOBEPXHOCTH.

OTunuenoi03a (OKCH3THILEIIION03a) - IPEICTABIAET COO0 HEMOHOTEHHBIM
a¢up nemwtono3sl. Jfo6aBka DTUMIEIION03b! (OKCUATHIIEIUTIOIO3bI) POU3BOIUTCS
B BHUje Oenoro, MenkoaucnepcHoro nopoika. [lonydaroT ee myrem stepudukanuu
[EJUTIONO03bI, TPHU OSTOM aTOMBl BOAOPOJAa THUAPOKCHIBHBIX TPYII B 3BEHBSIX
aHTUJPOTIIIOKO3bl YACTUYHO 3aMEIA0TCS STUIILHOM U THIPOKCUATUIBLHON TPYTIIIaMU.
OTOT mpouecc ATepUPUKALMMA  J€TaeT LEJUII0J03y pacTBOPUMOM B BOJE.
OTUILEIUTI0N03a (OKCUATUIILEIUIIOI03a) PETYIUPYET BOAOYAECPKAHUE, 3aMEIJISIET
yXOJA BJarud B TUTPOCKONHUYECKYI0 OCHOBY, Oyiarojiapsi 4emy BOJla OCTaeTcsl B
[IEMEHTHOM pacTBOpe U oOecreunBaeT paBHOMEPHOE CXBATHIBAHUE U 3aTBEP/ICBAHME.
BognoynepxxuBatoriasi cmocoOHOCTh 3aBUCUT OT YPOBHSI BSI3KOCTH, PaCTBOPHUMOCTH,
OKpY)KalIlel TeMIeparypbl W pa3Mepa 4YacTHIl. 3aMelIeHWe OSTWIbHOH U
THIPOKCUATUILHOU rpymnm pUIaeT no0aBKaM ATUILIEILTIONO3BI
(OKCHATHIILIEIUTIONO3bI) TMOBEPXHOCTHO-AaKTUBHBIE CBOMCTBa, Ojaroaaps KOTOPBIM
YAEPKUBAIOTCS BO3MYIITHBIC My3bIPbKH, NEHCTBYIONIME KaK CMa3Ka MEXIY TBEPIbIM

BEIIIECTBOM U PaCTBOPOM
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OcHOBHBIE 1I€IM J100aBOK: BO3AYXOBOJICYEHHUE, IEHOTAIlIEHUE, YCKOPEHHE
TBEPJICHUS, 3aME/IJICHUE TBEPACHUS U T. 1.

Moouguxayus pacmeopumvimu 6 600e noaumepamu. B wmoaudbukanuu
pPacTBOPUMBIMH B BOJIE TOJMMEpPaMH, TaKMUMU KaK IPOU3BOAHBIC IEJUIIOJIO3bI U
MOJIMBUHWIOBBIA CHUPT, HEOOJBIINE KOJIMYECTBA MOJMMEPOB T00ABISAIOTCA Kak
MOPOIIKK UM BOJIHBIE PACTBOPHI K IIEMEHTHOMY PAcTBOPY BO BpEMsl CMEIIUBAHUS.
Takas Moaudukanus B OCHOBHOM YiydylllaeT HX  pabOTOCIOCOOHOCTh H3-3a
MOBEPXHOCTHOM JIESITEIbHOCTU PACTBOPUMBIX B BOJIE MOJUMEPOB U MPEJOTBPAIIACT
MPEXKICBPEMEHHYI0O OCTAaHOBKY Habopa MPOYHOCTH IEMEHTHOM CHUCTEMBI 3a CUeT
yBEJIMUEHUSI BA3KOCTU BOJIHOM (Da3bl B pacTBOpE U repMeTU3nupyloiieM 3P exre n3-3a
dbopMHUpoBaHUsS OYEHb TOHKHX HEMPOHMIIAEMBIX IUICHOK B cucTeMe. B 1enom
pacTBOpUMMBIC B BOJAE IOJMMEPHI CIOCOOCTBYIOT HEOOJIBIIOMY  YIIYUYIIEHUIO
M3MEHEHHBIX IIEMESHTHBIX cucTeM [1-3].

Kuoxue nonumeper. YKunkue TOJUMEPHI, HCIONB3YIONIUECS B KadyecTBE
MOJIMMEPHBIX J0OABOK, MPEACTABISIOT COOO0M BA3KYIO MOJTUMEPHYIO )KUAKOCTh, TAKYIO
KaK 3TOKCUHAS CMOJIa U HEHACHIIIEHHAs! o3 GupHas cmoa. XKuakue moJmMepsl ¢
OTBEPJIUTETIEM WM KaTaJIU3aTOPOM M aKCelIepaTopoM MOOABISIIOTCS K IIEMEHTHOMY
pacTBopy Ipu cMmemuBaHuu. JKujakue mormMepbl HauboJiee PeIKO UCIOIb3YIOTCS B
KauecTBe T0OABOK B IIEMEHTHBIE CUCTEMBI, YEM TIEPBbIC TPH KATETOPHUH.

Moouguxayus osrcuokumu nonumepamu. Ilpu MomuduKanuu 1IEMEHTHOTO
pacTBOpa KUJAKUMU TEPMOPEAKTUBHBIMU CMOJIAMU TIOJIMMEPHI C MAaJICHbKOM
MOJIEKYJISIPHON Maccoi J00aBIISIIOTCS B XKHAKON (opMe K IIEMEHTHOMY PacTBOPY BO
BpeMsi cMmemuBaHus. CojepxaHue noiauMepa MOIU(DUIIMPOBAHHOIO pacTBOpa Kak
MIPaBUJIO, BBIIIE, YEM Y JIaTeKCa-MOIU(PHUIIMPOBAHHBIX CUCTEM. B 310l Moaudukammm
MOJIMMEpHU3AIUs WHUIMUPYETCS] B TMPUCYTCTBHU BOABI 10 (hopMupoBaHHS (Has3bl
moJMMepa ¢ OJIHOBPEMEHHOM TrujapaTanuu 1emMeHTa. B pesynbrare (aza mMaTpuIlsl
(dhopMHUpYETCS C CETeBOM CTPYKTYPO B3aMMHO MTPOHUKAIONUX (pa3 ruapaTa nmojammepa
u nemenTa. CinenoBaTenbHO, TPOYHOCTh U JIPYTU€ CBOMCTBA U3MEHEHHOTO PacTBOpa

YIYy4YIICHBI ITOYTHU TaAKUM XKC CHOCO6OM, KaK 1 UI3BMCHCHHBIX JIATCKCOM CHCTCM.
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Ionumepnuvie 0obasku 6 6ude nopowkos. Ilo XUMUYECKOW MpuUpOjE
MTOPOIITKOBBIE MOJTUMEPHBIC TOOABKH, UCTIOIB3YEMbIE B CYXHX CMECSX - 3TO MPOTYKTHI
OpPraHMYECKOTO CHHTE3a: MOBEPXHOCTHO-AaKTHUBHBIC BEIECTBA, PEIUCIICPTUPYEMbIC
MOJIUMEPHBIC TUCTICPCUH, TTOJIUMEPHBIE 3(PHUPHI 1EIUTI0N03bI, dPHUPHI Kpaxmaia u T.I.
Cas3yronye B peaUCIEPTUPYEMBIX MOPOITKOOOPA3HBIX T00aBKaX, KaK TOBOPUIIOCH
BBIIIIE, PA3HBIX THIOB: CTUPOJI-OyTalMEHOBBIC COMOIUMEPHI, BUHIIIAIIETETAKPHIIOBBIC
COTIOJTUMEPHI, BUHWJIAIETATATHIICHOBEIE COTIONTUMEPHI, TOMOIIOJTMEPHI
MOJMAKPWIOBBIX  3(DHUPOB, CTHUPOJ-aKPUIIOBBIE COMOJMMEpPhl W 1p. Bribop
PEKOMEHIyeMbIX BOJOHA0YXaeMbIX U 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 MmoJHoCThio). [[puMeHeHne mommMepHbIX
MOAU(PUKATOPOB TO3BOJISIET HMCIOJIb30BaTh CyXHE€ CMECH B 3aBUCHMOCTH OT HX
(YHKIIMOHATILHOTO Ha3HAYCHUS: MOBBIIIATH MIPOYHOCTH, yIIy4IIaTh
yA000YKJIaIbIBAEMOCTh ~ pacTBOpa,  TMOBBINIATH  BOJOHEMIPOHUIIAEMOCTh  H
MOPO30CTONKOCTh, TMOBBIINIATh BOJAOYACPKUBAIOIIYIO CIHOCOOHOCTH 3aTBEPJIEBIIIETO
pacTBOpa, IPH OTPHUIIATEIIBHBIX TeMIIepaTypax 00ecIeuynBaTh HOPMAIBHOE TBEPACHHE
pacTBoOpa U T. 1.

[To ¢pyHKIIMOHATEHOMY HAa3HAYEHHUIO BCE MOPOIIKOBBIC MOJUMEPHBIC TO0aBKH
MOKHO pa3JenTh Ha IBE€ OCHOBHBIX TPYIIIIHI:

1. JloGaBku, perylupyronme TEeXHOJOTUYECKHEe CBOWCTBA MHUHEPAIbHBIX
cMecei:

- PEryJHpYIOIIHME  PEOJIOTHUECKHE  CBOWCTBA:  IUIACTH(UKATOPHI |
cynepriacTu(UKaTOPBI, 3aTryIIArOIIUe, MPUIAIONINE THKCOTPOITHOCTh PAaCTBOPY;

- YIIy4IIAIONINe aire3ulo;

- BOJIOY/ICP KU BAIOIIINE;

- PETYIUPYIOIINE BO3TyXOBOBJICUCHNUE;

- PETYIUPYIOLIKNE CPOKHU CXBATHIBAHUS.
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2. 1o6aBKu, peryIupyroume 3KCITyaTallMOHHbIE XapaKTepUCTUKHA MaTepuara:

- TIOBBITIAIOIINE aTMOC(EPOCTOMKOCTH 1 MOPO30CTOMKOCTD;

- perynupyomue (U3NKO-MEXaHUYECKUE XapaKTEPUCTUKU (COMPOTUBICHUE
CABUTY, TPOYHOCTh HA CXKAaTHE U U3TUO U JIp.);

- IPUJAIOIIHE MaTEpHaATy THIPOPOOHBIE CBOMCTRA,;

- CHIDKAIOIIME ycaJ0uHble neopManuu;

- peryJIMpYIOIIHE NOPUCTOCTh LIEMEHTHOT'O KaMHS;

Taxxke OONBIION psAJl MOJUMEPHBIX J00OABOK, OJHOBPEMEHHO BIMAIONIMX Ha
TEXHOJIOTMYECKHE W SKCIUTyaTallMOHHBIE TOKa3aTrelu (B OCHOBHOM, 3TO BIIMSIHHUE
3aBUCUT OT JIO3UPOBKU Moaudukatopa). Hampumep, K HUM OTHOCATCA
peaucneprupyeMbie OPOIIKH, CII0KHBIC (DUPHI LEITIOI03BI U JP.

Bce mnopomikoBbie TOJUMEPHI COBMECTHO C MHUHEPAIbHBIMU BSDKYIIUMH,
MPOSIBJIAIOT CBOM HHAWBUJyaJbHBIE KadecTBa, MpHUIaBas pacTBOpaM pa3IuyHbIC

CBOMCTBA, OTJIMYHBIE OT PacTBOPOB 0€3 100aBOK.
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3. ['OCT 5802-86 «PacTBOpBl CcTpoUTENbHbIE. METOJAbl HUCHBITAHUNY.
YT1BepxkaeH U BBeleH B aeuctBue lloctaHoBnenuem ['oCcynapCTBEHHOTO 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.

Mazucmpaum xageopvl cmpoumenbHvix U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Matixonckuu 2ocyoapcmeennblil MexHON02ULeCKUL YHUBEePCUmMem,

Poccus, 2. Mauxon

TI'YPKHH U.B.

mMazucmpanm kageopvi cmpoumenvHulx U 00uenpoheccuoHaIbHbIX OUCYUNTIUH,
Matixonckuii 20cyo0apcmeenHblil MexXHOA02ULeCKULl YHUBepCUmem,

Poccus, 2. Matixon

HIHIIIOBA P.I.

doyenm Kageopvl CMpoumebHbviX U 00uWenpopeccUuoHaIbHbIX OUCYUNIUH,
Matixonckuii 20cyo0apcmeenblil MexHON02ULeCKUl YHUBEePCUmem,
Poccusa, 2. Mauxon

JJAPHOHOB IO.M.

ooyenm Kageopvl CMpoumebHbviX U 00uWenpopheccUuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cyoapcmeennblil MexHON02ULeCKUL YHUBEePCUmem,
Poccus, 2. Matixon

Cpenu YnCIIEHHBIX METO/IOB PACcUETa B MEXAHUKE IPYHTOB Yallle BCETO NPUMEHSIOTCS METO
koHeuHbIX pazHocTei (MKP) u meron koHeunbix anemeHToB (MKD), KoTOppIMM pemiatoTcs Takue
33a4d KaK KOHCOJMJALHMsA, IOJ3Yy4ecTh, JWHAMUKA TIPYHTOB M TaK Jajiee, MaTeMaTU4eCKU
MOJIETTUPYIOTCS TOBEIEHUE TPYHTOBBIX MAaCCUBOB, B3aUMOJICHCTBYIOIIUX C COOPYKEHUSIMH, C YYETOM
MPAKTUYECKH BCEX MPUCYIIUX TPYHTaM ocobeHHocTel. /s obecnieueHust MpoCTOTHI U COKPALLCHUS
BPEMEHH PACUETOB Ha OCHOBE 3TUX METOJIOB Pa3paldaThIBAIOTCS BHIUMCIUTENbHBIE IPOrPaMMbl HIIN
IIPOrpPaMMHBIE KOMIIJIEKCHI, KOTOPbIE OPUEHTUPOBAHbI HAa PELLIEHUE ONPENEICHHBIX 3a/1ay.

B cratbe paccMaTpuBaroTCSl METO/IBI pacueTa ¢ OLIEHKOW UX IPUMEHUMOCTH, 3(pPeKTUBHOCTH
U a/IEKBaTHOCTHU.

KiroueBble c10Ba: 4YMCICHHbIE METO/bI, MEXaHUKAa TPYHTOB, OCHOBaHHE, (YyHIAMEHT,
apaMeTpsl, IPOEKTUPOBAHUE, OCATKA.

YHuBepcanbHbIN XapaKTeP JaHHBIX PACUETHBIX KOMILIEKCOB MO3BOJISET PEIIATh
MHO’KECTBO 3a/J1a4 JaHHOTO KJacca AJIsl 3TOr0 He0OXO0IMMO MTPOCTO BHECTH MapaMeTphl
KOHKPETHOM 3a7]aud B MCXOJHOM MH(POpPMALMM, YTO HE TPEOYIOT M3MEHEHUS BCEro
anropuT™Ma pemeHrs. Bo BceM 3TOM M 3aKIIIOYAETCS BaKHEWILEE NMPEUMYIIECTBO
YUCJICHHBIX MTepe]l aHAIUTUYECKUMU PEIICHUAMU, KaKI0€ U3 KOTOPBIX CIPABEIMBO B

paMKax KOHKpETHOU 3anaud [1-4].
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MKP opueHTHpyeTCs Ha pellieHHe 3a]]a4, KOTOPbIE OMKCHIBAIOTCS] YPABHEHUSIMU
B YACTHBIX IPOU3BOJIHBIX, KOTOPHIC MPUMEHSIOTCS JJIsI PELICHHs 3ajlad TEOPUH
NpeleNbHOTO PaBHOBECHS, a camMa HJes MeToAa MOApPa3yMeBaceT 3aMEHY YacCTHBIX
POU3BOJHBIX B MU(DPEpeHIIMATBHBIX YPABHEHUAX PEUIaeMOM 3aaud OTHOLIECHUSIMU
pa3HOCTEN NEPEMEHHBIX (KOHEUYHBIMU PAa3HOCTSIMU).

MK?3 5T0 OCHOBHOW METOJ PEIIEHUSI OTPOMHOM MacChl 3aJay, KOTOPBIE
OMHCHIBAIOTCSA U (PEepeHIINATEHBIMU  YPABHCHUSIMA W YacTO TMPUMEHSICTCS IS
pelIeHus 3a/lad MEXaHUKH TpyHTOB. PacdyeTHas o0yacTh pa3OuBaeTcsi Ha KOHEUHBIE
AJIEMEHThl U MOJKET TMPEACTaBIATh COOOW TPYHTOBBI MAacCCUB, CHCTEMY THIIA
(GyHIaMEHT — OCHOBaHUE WM COOPY>KEHHE — OCHOBaHHE U T.nm. CaMu 3JIE€MEHTHI
MPEACTABISIOT COOOW OJHOMEpHBIE, TUIOCKHE WJIM MPOCTPAHCTBEHHBIE (UTYPHI
npocTol PopMbl, TaKhe Kak MPSIMOJUHEUHBIC WU KPUBOJUHEUHBIC TPEYTOJbHUKU U

YEeTHIPEXYTOJbHUKH (puC. 1a).

Puc. 1. HexoTopble TUIBI TUIOCKUX KOHEYHBIX 3JIEMEHTOB (@) U IpUMep KOHEUHO-3JIEMEHTHON
JTMCKpeTH3alMK TUIOCKON pacueTHoi obsacTtu (6)
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V351bI UK y3710BBIE TOYKH, KOTOPBIE BBIACIIAIOTCS B 3JIEMEHTaX Pa3MELIaloTCs B
BEpUIMHAX 3JIEMEHTOB, & TaK K€ MOTYT OBITh PAcHOJIO)KEHBI Ha CTOPOHAX U BHYTPH
AJIEMEeHTa, a CaMU AJIEMEHTBhl UMEIOT O0IMEe y3Jbl U CTOpOHBI. PacueTHas cpena B
npouecce aedopmanu OCTaeTcsl CIUIONIHOW M HENpEephIBHOW a cama pa3OuBKa
ABJISIETCSI TOJIBKO MATEMATHYECKUM IIPUEMOM M HE CONPOBOXKIAETCA MEXaHUYECKUM
pazneneHreM. Tak Kak B MEXaHUKE TPYHTOB MCCIEAYIOT TMPAKTUYECKH HE
OTPAaHUYEHHBIM B pPa3Mepax TPYHTOBBIX MACCUB, KOTOPBIM B3aUMOJCHUCTBYET C
coopykenuem, a st pacuera MKP u MKD paccmatpuBatorcsi 001acT KOHEUHBIX
pa3Mepbl, TO NPHUXOAUTCS OIPAHUYMBATH pa3MEP PACCMATPUBAEMOIO Y4acTKa
MaccuBa, HO TaKUM 00pa3oM, YTOObI BIMSHUE UCKYCCTBEHHO BBEJIEHHBIX IPAHMI] HE
IIPUBOAMIIO K CYIECTBEHHOMY MCKa)KEHHUIO PE3yNbTaTOB penieHus. Kpaesble 3anaun
JUTSL HEOJTHOPOJHBIX CPEJl, XapakTep HEOJHOPOJHOCTH KOTOPBIX CBSI3aH C HATMYUEM B
pacueTHOM 00JacTU Y4acCTKOB C Pa3IMUHbIMU (PU3UKO-MEXAHUYECKUM CBOWCTBAMU
MaTepHalIoB, TAK K€ MOXXHO pelIaTh YUCICHHBIMH METOJAaMU. TOYHOCTh KOHEUYHBIX
pPE3yNbTATOB 3aBUCHUT OT KAYECTBA CETKU, & TPAHUYHBIE YCIOBHS HA3HAYAIOT C y4ETOM
0COOCHHOCTEH perraeMon 3a1auu.

Haubomee yacTo ucnospzyemble pacue€THbIE MOJIETIN OCHOBAHMS:

- Mogenb MEeCTHBIX ynpyrux nedopmanuii;

- Mogeinb ynpyroro nojgynpocTpaHCTBa;

- Monens HenmuHeHO-1epopMHUpPYyEMOTO MOTYIPOCTPAHCTRA.

Mopnenu COBEPIIEHHO MO-Pa3HOMY BJIMSIOT Ha KOHTAKTHBIE HAIPSIKEHUSA. JTO
MOYHO MPOJAEMOHCTPUPOBATH Ha IpuMepe (puc.2). Eciiu Ha TOBEpXHOCTh TPYHTOBOTO
MOJIyITPOCTPAHCTBA ACHCTBYET Harpy3ka 1o mnojioce, To o0pazyercs JyHKa OceJaHus
IpyHTa pa3indHoi (POopMBI U pa3MepoB.

Ha noBepxHocTH JIMHEWHO-AEHOPMHUPYEMOTO MOIYIPOCTPAHCTBA JIYHKA UMEET
nosioruii xapakrep. [IposiBisieTcs BhICOKas pacnpeenTeNbHasi CHOCOOHOCTh MAaCcCHBA
Y PacHpOCTPAHSETCS 3a IPEEIIbl IOJI0CHl HAarpykeHus. Ha moBepxHOCTH HETMHENHO-
neopMHUPYEMOTO MOJIYNPOCTPAHCTBA JTyHKA UMEET 0oJjiee KPyTOW Yroyl HakjioHa U

CPaBHUTCIIbHO-PABHOMCPHOC OCCAAHUC B HGHTpaJ'H)HOf/JI yactu. Ilo MOACIN MCCTHBIX

156



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

ynpyrux nedopmanuii JyHKa HMEET MNPAMOYTOJbHYI0 (OpMy, UTO TOBOPUT 00

OTCYTCTBUH PacCIpeneaUuTENbHON CIOCOOHOCTH OCHOBAHMS.

L

SRR RR

2

Puc.2. Xapakrep nporuda noBepXHOCTU TPYHTA IpU AEHCTBUM [T0JIOCOBOM HArpy3ku. 1- ympyroe
MOJIyIIPOCTPAHCTBO; 2- HEIMHENHHO-Ae(GOopMUpYEMOe OITYIPOCTPAHCTBO; 3- MOJIEIb MECTHBIX
ynpyrux aedopmariuii.

HampsikeHuss B MaccMBax TPYHTOB, CIYXKallldX OCHOBAHHWEM IS 3JaHUH,
BO3HHMKAIOT KaK OT COOCTBEHHOTO Beca T'PyHTAa, TaK M MOJ BO3JCHCTBUEM BHEITHUX
Harpy3ok. Jlns Toro urto OBl paccuuTarh JAedopMalud TPYHTOB, KOTOpPbBIE
0OyCIIOBIIEHBI OCaJKaMH M TIEPEMEIICHUSIMUA COOPYXKEHUM, a TaK ke IS pacdeTa
YCTOMYMBOCTU TPYHTOB U OLIEHKH MPOYHOCTH, HEOOXOJMMO 3HAHHE HANPSDKCHHM, a
TaK K¢ HEOOXOIMMO 3HATh PEAKTUBHBIC HAIpPSHKCHHUS, KOTOpPHIE BO3HHUKAIOT Ha
KOHTaKTe MEXIY OCHOBAaHHWEM M (QYHIAMEHTOM JIJIsi pacyeToOB KOHCTPYKIHi. Tak Kak
OTIPEJIETUTh HAMIPSHKEHUSI B MACCHUBE TPYHTA CJIOYKHO U SBJISICTCS HEMIPOCTOM 3a1aueit
TO TP WHXXKCHEPHBIX pacueTax WHXCHEPHl OCHOBBIBAIOTCS HA PSAIE YHPOIIAONTUX
JOIYIICHUM.

OcHoBHasi 3a7jaya pacueTa HANpsHKEHUW — ONPEeNeiuTh pachpeneicHue
HaINpsOKCHUH Ha KOHTAKTe IOJOMIBBI (yHIAMEHTa KOHCTPYKIIMM W TPYHTOBOTO
OCHOBAaHMS,  ONPEJCINTh  COOTBETCTBYIOIIEE  KOHTAKTHBIM  HAIPSKEHUSM
pacnpenesieHue HamnpsOKeHWH B MacCHMBE TPYHTa OT JICHCTBUS HArpy3kd, W OT
COOCTBEHHOI'0 Beca IrpyHTa (MpupogHoe aarieHue). [Ipu onpeneneHn KOHTaKTHBIX
HaIpPSHKECHUN BaXXHYIO POJIh UMEET BHIOOP pacuETHOM MOJIEIN OCHOBAHUS.

[Ton neficTBuEeM COOCTBEHHOTO BECa M BHEIITHUX Harpy30K B (PYHTOBOM MaCCHUBE
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dbopmupyeTtcs cioxHoe, HeogHopoaHoe HJIC, mepoii konmdyectBeHHou oneHku HJ[C
ABIIIIOTCS 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], IIIECTh YPABHEHUI HEPA3pPBIBHOCTU U
IIECTh YPaBHEHUMN, CBS3BIBAIOUIUX KOMIIOHEHTHI HAmNpsbKeHU u  Jaedopmariuil.
Paznuyaror mpuposiHOe, HavYalbHOE, MPOMEKYTOUHOE (HECTAOMIM3UPOBAHHOE) U
crabunuzupoannoe HIC maccuBa rpyHra.

IIpu pacuere HJC maccMBOB IpYHTOB NpEIaraercs ONPENEIUTh OCAIKY C
MTOMOILIBIO COBPEMEHHBIX KOHEYHO-3JIEMEHTHBIX T€OTEXHUUYECKUX IPOrpPaMM, KOTOPbIE
JAal0T BO3MOKHOCTh CMOJIETTUPOBAThH CIOUCTOE OCHOBAaHHME OOBEMHBIMU KOHEUHBIMU
AJIEMEHTaMHU, U J1aJie€ Ha OCHOBAHUU MOJIYYeHHOW OCAJKU U AABJICHUS MO/l IOI0IIBOM
dbyHaamMeHTa OnpeaeanTh 3HaueHne K03 (ULMeHTa NocTeny, a Takxke oueHuts HC
OCHOBaHHMS.

MIDAS GTS, ANSYS, PLAXIS sBasrorcs HanOonee M3BECTHBIMU KOHCYHO-
AJIEMEHTHBIMH KOMILIEKCaMH, UCIIOJIb3YIOIIUMHUCS B r€OTEXHUYECKOM
MOJIETUPOBAHUM, a OTJIMYAIOTCS OHHM PA3IMYHOM CIIOXKHOCTBIO HHTEepdeiica,
pa3IMYHBIMM  MOJENSIMH TPYHTA M BO3MOXHOCTBIO MOJIEIUPOBATH CJIOXKHBIE
npoueccel. KoHeuHo ke [1st TOro, 4ToObl 3aHUMAThCS YMCIEHHBIM MOJIEINPOBAHUEM
C TIOMOILBIO COBPEMEHHBIX MPOrpaMM, HEOOXOJUMO HalIWuue OOJIBIIOTO OIbITa
MOJeNUpOBaHusi B c(epe BBHIOpaHHOW MporpaMMbl U 00JIaaTh OMNPENEIEHHBIMU
3HAHUSAMM B TEOTEXHHUKE.

JI71s1 YUCTIEHHOTO MOJIETMPOBAHUSI OCHOBAHMS B JAHHOM paboTe MCMOIb30BAIICS
nporpamMmmHbiii  koMmiuiekc  PLAXIS, TakumMu TrpyHTOBBIMHU MOJEISIMH  Kak
(nmuueiinoynpyras, Mopa-KynoHa, ynpouHstonierocsi rpyHTa u zip.).

Pa3znuuHble TPyHTOBBIE MOJEIM HCMOIB3YIOT JJII MOAECIUPOBAHUS CUCTEMBI
«pyHIaMEHT - MacCHUB TPYHTa», KOTOpbIE B 3aBUCHMOCTH OT WX (PU3HUKO-
MEXaHUYECKHUX CBOMCTB OINMUCHIBAIOT UX MOBEACHHE NPU U3MEHEHUH HANpPSHKEHHOIO

cocrossuus. HambGonee O6HII/I€ MOJICJIM HCIIOJIB3YHOT MJId OIIMCAHHA ITIOBCACHUA H
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CTaHIAapPTHBIX TPYHTOB (C}KI/IMaCMBIC 0Caa04YHEBIC ITOPOJbI, IICCUAHBIC U FJII/IHI/ICTI)IC) 141
c1a0bBIX T'PYHTOB (BOI[OH&CBIH.[CHHBIG TJIMHUCTBIC, 3aUJICHHBIC prHTBI) - MOACIN

Kynona-Mopa u ynpounsitomerocst rpyara (Hardening Soil).
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HPUMEHEHUWUE METOJA KOHEYHbBIX 9JIEMEHTOB
IHPU UCCIEJOBAHUU HAITPAKEHHO-
JAE®OPMHUPOBAHHOI'O COCTOAHUA I'PYHTA

MEIIIIOK H.A.

Mazucmpaum xageopvl CmpoumenbHuix U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Martixonckuu 20cyoapcmeennvlil MexHON02ULeCKUL YHUBEPCUmMem,

Poccus, 2. Matixon

I'PHIITHH A.3.

mMazucmpanm kageopvi CmpoumenvHulx u 00uenpoheccuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCUmem,

Poccus, 2. Matixon

BbEJIIEBA U.I1O.

mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHanbHbIX OUCYUNTIUH,
Matixonckuui 20cyo0apcmeennblil MexHON02UYeCKUL YHUBepCUmem,
Poccus, 2. Mauxon

HAJ/IBIPOB P.I.

ooyenm Kagedpvl CMmpoumenbHvix U 00uwenpogpeccuoHaIbHbIX OUCYUNIUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKULl YHUsepcumemn,
Poccus, o.Mauxon

[Ipy DpPOEKTHPOBAHWM OCHOBaHUN M (YHIAMEHTOB HCCIIEOBAHUE HAIPSHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSI TPYHTA SIBJISIIOTCS TIEPBOOYEPETHOM 3amauei, Tak Kak 0e3 HToro
HEBO3MOXXHO TPOTHO3MPOBATh OCAJKy M OLEHUTh HECYIIYI0 CIIOCOOHOCTb OCHOBaHMH U
(GyH1aMEHTOB 31aHUN U COOPYKEHHH.

B coBpeMeHHBIX MOJENAX TPYHTOBBIX CPEN, NPUHUMAEMBIX JJIsl KOJWYECTBEHHON OLEHKU
HJIC ocHoBaHuil 1 pyHAaMEHTOB, pacUeTHBIE TApAMETPhI 3aBUCAT OT IPUHATON pacyeTHON MOJeNn
I'pPYyHTa OCHOBAHUS U PacueTHON reOMeTpUUYECKON MOJIETN OCHOBaHUs. B GosbIIMHCTBE ciydyaeB s
UCCIIEIOBaHMS TMPUMEHSIOTCSA COBPEMEHHBIE IPOTrpaMMHbIE KOMIUIEKCHI, OJHUM M3 KOTOPBIX
spisiercs [IK PLAXIS-2D.

[lenb u 3agaun yucieHHoro aHanuza (uccnenoanus) HJC 3akimtoyaercs B yCTaHOBJICHUU
OCHOBHBIX ormpenensonmx (axkropoB Biustomux Ha HJIC ocHOBaHUS COTNIacHO pacuyeTHOU
reoMeXaHn4eCKOU MOJIEIIH.

KiroueBble cjioBa: 0OCHOBaHUS U (DyHIAMEHTBI, OCaJIKa, HECYIas CIOCOOHOCTh, YUCICHHBIN
aHaJu3, NTyOnHa 3aJI0’)KEeHUs, pacyeTHas MoJienb, Mojeinb Mopa — Kynona, [TK PLAXIS-2D.

OTnUunuTenbHOM  OCOOCHHOCTBIO W MPEUMYIIECTBOM  YHUCJIECHHOTO
monenupoBanus HJIC rpyHTOBBIX ocHOBaHui ¢ ucnoib3oBanrueM [1K PLAXIS-2D,

3aKJIIOYacTCd B €TI0 MIHMPOKHUX BO3MOXHOCTAX, B T.4. Y4YCTC HCOAHOPOAHOCTH
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OCHOBAaHMs, a TAaKK€ JIMHEHHBIX M HEJIMHEWHBIX CBOMCTB T'DYHTOB, CIAararoIiux
paccMaTpuBaeMblii MacCUB, BMEIIAIOMINN (DyHIAMEHT.

OnuH U3 NONYJSIPHBIX HA CETOAHAIIHUM JE€Hb IPOrPAMMHBIX IIPOAYKTOB - 3TO
nporpaMMHbIi  komiuiekc  Plaxis. OH 1O3BOJSET MOJAEIMPOBATH  IIJIOCKHE,
OCECUMMETPHUYHBIE U TPEXMEPHBIE 3a1auM 1151 KonnuecTBeHHou onenku H/IC npu

B3aUMOJICUCTBUS COOPYKEHUMN C TPYHTOBBIM MacCUBOM. OH Tak e OTIn4acTCs

ObICTpOACHCTBUEM U YJOOHBIM UHTEP(EIICOM IPU BBOJE U YTCHUH PE3yIbTaTOB [1].

a

I

Puc. 1. PacuerHas cxema [uid Mozieneil rpyHTa

Ecnu roBoputs B 00111eM, TO MOJI€Nb TPYHTOBOM CpeJlbl — 3TO MaTeMaTHyecKas
dbopMyIa, OMHMCHIBAIONINX 3aBUCUMOCTb MEXKIY HAMpPsDKCHUSAMH U J1eOpMalusIMU.
Mogenn TpyHTOB 4YacTO BBIpAXKAlOTCSl B BUJE YpPaBHEHUS, B BUJIE CBS3H MEXKIY
OECKOHEYHO MaJbIMU MPUPAIICHUSIMU HaNpsHKEHUH (MM CKOPOCTSAMHM H3MEHEHUs
HaIpsOKeHU ) 1 0ECKOHEYHO MAJIBIMU IIPUpAIIeHUSIMHA AehopMaiuii (M1 CKOPOCTIMHU
nedopmanwii). Moenu rpyHTOB, UCIIOJIb3yeMbIe B mporpamme «Plaxisy, ocHOBaHbI Ha
3aBHCHMOCTH MEXIY CKOPOCTHIO W3MEHEHHUs J(PQPEKTUBHBIX HANpPSOKEHUH o' |
CKOPOCTBbIO AedopManuii &', YTO COOTBETCTBYET JAe()OpPMALMOHHOW Teopuu

mnactuuHocTu pykepa-IIpaiiepa [2-4].
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Monens Mopa-Kynona.

Haubonee wacto mis mpoBEAEHHUS T€OTEXHHMUECKHUX PACUYETOB HCIOJIb3YETCs
yOpYrouJcaibHOIUIaCTUYECKass TpyHTOBass wmoxaenb Mopa - Kymona, kortopas
ONPENENIACTCS YEThIPbMSI PACUECTHBIMU MapaMeTpamMH, BCETa HMMEIIIUMUCSI B
WHXEHEPHO-TCOJIOTUYECKNX  OTUeTax: MomayieMm obOmeid  gedopmaruu  E,
koapdunrenToMm [lyaccona v , ClierieHHEM C U YTIIOM TPEHUS Q.

Mopnene mnpeactaBiaseT coOOW MNPUONMKEHHE «IIEPBOrO MOPSAAKA» IS
NOBEJCHUSI TPyHTAa WIM CKaJIbHOW MOpoAabl. JlaHHYI0 MOJEnb PEKOMEHIYETCS
IIPUMEHSATH IIPU NIEPBUYHOM pacyeTe paccMaTpUBaeMoOU 3ajauu. [ KaKJIoro cios
PACCUMTBIBAETCS MOCTOSTHHASL CPEIHSIS J)KECTKOCTh. TaK Kak »KECTKOCTh IMOCTOSIHHA,
pacueTsl, Kak IPaBUJIO, BBIIOJIHSIOTCSA JOCTaTOYHO OBICTPO, U MOJIB30BATENb MOXKET
MOJIYYUTh MEPBOE MpeacTaBieHue o aegopmanusx. Kpome BBOAMMBIX MapaMeTpoOB,
BAXXHYIO pOJIb NpPH pEHICHUH OOJBIIMHCTBA 3a/ay, CBS3aHHBIX C Jaedopmanmeint
I'PYHTOB, UTPAET HAYAJILHOE COCTOSIHUE IPYHTA.

HNwmerorcs n1Be OCHOBHBIE KOMIIOHEHTEI JAHHON MOJIEIIH:

- 3aKk0H ['yka;

- ycnoBus npoyHocTtu Kymona.

Mopnenb y4uTBIBAE€T OCHOBHBIE CBOMCTBAa TpPYHTa: YIPYroe MOBEACHUE IPH
MaJlbIX Harpy3kax, Majas >KECTKOCTb MaTepuaja Mpu pa3pylICHUH, YCIOBHE
pas3pylieHus, yrpyras pa3rpyska nocie teuenus [35,6].

Monenu Takux wMaTepualioB KaK TPYHT U CKajdbHas TMOpoja OOBIYHO
BBIPAXKAIOTCS B BHJIE 3aBHUCHUMOCTH MEXJy OECKOHEYHO MajbIMU HpHUpaIICHUSIMU
3 (PEKTUBHBIX  HANPSDKEHUM  (MJIM  CKOPOCTSIMU ~ U3MEHEHHs  3(()EKTUBHBIX
HANpsDKEHUH) U OECKOHEYHO MalbIMHU TNpUpALIEHUSMHU JedopMaluuil (CKOpOCTIMHU
nedopmariuii). ITa 3aBUCUMOCTh MOKET OBITh MIPEJICTABIICHA B BU/IE:

o'=M ¢’

rae M - marpuua KeCcTKocTh Mmarepuana. [Ipum TakoM mnoaxojae mopoBoe

JaBJ€HUE B SBHOM BHJE UCKIIOUYEHO U3 YpPAaBHEHUS 3aBUCUMOCTH MEXKIY

HaIpPSHKEHUSIMU U AehOpMaIIHSIMHU.
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B cootBercTBUM C 3akoHOM ['yka 3aBUcMMOCTH Mexay MoayieM FOura E u
MOJYJISIMU KE€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 /(1-2v)(1+v)

[Ipu BBOAE mapaMeTpOB MaTEeprAIIA 151 TMHEUHO-YIPYTOXM MOJIETN UK MOJETN
Kynona-Mopa, 3Hauenus G wu Eoed 3aparorcs Kak jgomnojHuTenbHble. Ha
JOTIOJTHUTEIIBHBIE TTAPAMETPHI BIUAIOT BXOJAHBIE BEIMUUHBI E 1 V. BBOJ KOHKPETHOTO
3HAYEHMS ISl aJIbTEPHATUBHOTO MapamMeTpa MPUBOAUT K U3MEHEHUIO MOayJis E.

Jns nuHelHo-ynpyro monenu u moxaenu Kynona-Mopa MOXHO 3anaTh
AKECTKOCTh, KOTOpasi IMHEMHO U3MEHSIETCS C TIIyOMHON U IIPEACTaBIsAET MPUPAILICHHUE
KECTKOCTH Ha eUHUILY TTyOuHBI [4,5].

JluneitHo-ynipyrass MoJiejb OOBIYHO HE TOJUTCS JJIi MOJCIIMPOBAHUS TPYHTA,
MMEIOIIETO B BBICHICH CTEICHU HEJIMHEWMHBIC XapaKTEPUCTUKH, HO OHA MPEICTABIISIET
MHTEPEC C TOYKU 3PEHUS MOJICIHMPOBAHMS TIOBEICHUS KOHCTPYKIHM, HAIPUMED,
TOJICTBIX OCTOHHBIX CTEHOK WJIM IUIUT, Y KOTOPBIX MPOYHOCTHBIE XapaKTEPUCTUKU
0OBIYHO HAMHOTO BBIIIE, YEM y TPYHTA.

Moaenb yOpOUHSIOUIEroCsl TPYHTA.

Mopenb YIPOYHSAIOLIETOCH IpYHTa NIPEACTABIISAET co0oi
YCOBEPIIEHCTBOBAHHYIO YIIPYIOIJIACTUYECKY0 MOJeNb. [IpenenbHoe HanpsiKeHHOE
COCTOSIHME OIHUCBIBAECTCS C TOMOUIBIO YIJIa TPEHHUS (P , CUCIUICHUS C Y yIJla JAJIaTaHCUU
VY, Kak 1 B Mojenu Mopa-Kynona. OgHako >K€CTKOCTbh IPyHTa 3aa€TCS HAMHOTO
TOYHEE 34 CUYET MCIIOJIb30BAHUS TPEX PA3JIMYHBIX BXOJHBIX MTOKA3ATEIEH KECTKOCTHU:
KECTKOCTh MNPU TPEXOCHOM HArpyxkeHuu Esp, )KECTKOCTb IpU pasrpy3ke Eur u
AKECTKOCTh IIPU HarpyxeHuu B ogoMetrpe Eoed. B xauecTBe cpeHUX 3HAYECHUN N5
Pa3IMYHBIX TUIOB TPYHTOB uMeeM Eur = Eso u Eoed = Esp, OMHaKO OYE€Hb MSITKUH U
OYEHb KECTKUM I'PYHTHI, KAK MTPABUIIO, XapaKTEPU3YIOTCS IPYTMMHU COOTHOIIEHUSIMU

Mexay Eoed u Es.
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Mojenb yIpOYHSIIOIIETOCS] TPYHTa YYHTHIBAET TAKXKE 3aBUCHUMOCTH MOJYJIS
KECTKOCTH OT HaNpsHKEHUH. ITO O3HA4YaeT, 4YTO BCE TapaMeTphl JKECTKOCTH
YBEIIMYMBAIOTCSL C TIOBBINICHWEM JaBlieHUs. TakuMm 00pa3oMm, BCE TPH BXOJHBIX
MOKa3aTeNsl JKECTKOCTH OTHOCSTCS K OMNpPEAeNICHHOMY ATAJIOHHOMY HaIPsHKCHHUIO,
KoTopoe 00b14HO npuHuMaetcs paBHbIM 100 kI1a (1 6ap).

Mojienb yOpOYHSIOMIETOCS TPYHTa HE YYHTHIBAET €ro pa3ylnpoOYHEHUs B
pesynbrare 3(dexkToB aunataHcuu (paspbeixieHus). DaKTUYECKHA, ATO MOICHb
M30TPOMHOTO YIPOYHEHHUs, TaK YTO OHAa HE TIO3BOJISIET MOJCTUPOBATh HHU
TUCTEPE3UCHOTO WM IHUKIMYECKOTO HArpy>KeHUs, HU IHUKINYECKOW MOJBUKHOCTH.
JI1st MOAeTUPOBAHUS ITUKIINISCKOTO HATPY>KEHUSI C IOCTATOYHOMN CTETICHBIO TOYHOCTH
HEeoOXoJMMa 3HAYUTENIIbHO OoJjiee CloXHas Mojenb. [IlpuMeHeHue Mopenu
YIOPOYHSIONIETOCS TPYHTA MIPUBOANT, KaK MPaBUIIO, K 00JIee JUIUTEIBLHBIM pacueTaMm,
TaK KaK Ha KaXJIOM IIIare BBIYUCIICHUN MMEET MECTO (DOPMHUPOBAHKE M PA3IIOKCHHE
MaTpPHUIIBI KECTKOCTH [4,5].

Kpowme Toro B oTiimuue 0T ynpyrouaeanbHOMIACTHIECKON MOIETTH TOBEPXHOCTh
TEKYUYECTH MO YIPOYHSIONIEroCs] TPyHTa HE 3a(UKCUpPOBAaHA B MPOCTPAHCTBE
[JIaBHBIX HANPSDKEHUM HM  MOXET pacIIUpsAThCA Onarogaps IJIaCTUYECKOMY
nehopMHUPOBAHNUIO. MOKHO TIPOBECTH Pa3InuUe MEXKIY IBYMS OCHOBHBIMH THIIAMU
YOPOYHEHUSI, & UMEHHO YIPOYHEHUEM MpU CABUTEC U YIPOUYHEHUEM TMPU CHKATHH.
YrpouHeHne TpH CABUTE TMPUMEHSETCS JUISI MOJESIMPOBAHUS HEOOpaTUMBIX
nedopmalivii, MOSBUBIINXCS B PE3yJIbTaTe MEPBUYHOTO JEBUATOPHOTO HATPYKEHUS;
VOPOYHEHUE TMpPU CKATHH — JJIs MOJIETUPOBAHMS HEOOPATUMBIX IIACTUYECKUX
nedopmanuii, 0OYCIOBICHHBIX TEPBUYHBIM CKAaTHEM TIPU OJOMETPUUYCCKOM WIIH
M30TPOITHOM HarpykeHuu. JlaHHas MOJIeTb COAEPKUT 00a THIa yIpoyHeHuss. Mojenb
VOPOYHSIONMIETOCSI ~ TPYHTa  SBJSETCS  YCOBEPIICHCTBOBAHHOW  MOJCIBIO,
MIPETHA3HAYCHHOW JIJIT MOJICIIMPOBAHUS PA3IMYHBIX TUIIOB TPYHTOB, KaK CIA0BIX, TaK
U TpouHbiX. [Ipu mMepBUYHOM JEBUATOPHOM HATPYKEHUU IKECTKOCTh TpYyHTa

YMEHLIIACTCA C OAHOBPEMCHHBIM  PAa3BUTHUCM HeO6paTI/IMBIX IIJTACTHYCCKUX

nedopMarui.
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HecoMHeHHO, OCHOBHBIM JOCTOMHCTBOM KoMmiulekca Plaxis, oGecneunBiimm
€My MEXTYHAPOIHYIO HOMYJSIPHOCTD, SABJISIETCSA «MOJEIb YIPOUYHSIOMIETOCS TPYHTa,
MO3BOJISIIONIAS MOJETUPOBATh MOBEIEHUE MECYaHBIX U TJIWHUCTBIX TPYHTOB NpU
CJIOKHBIX TPAGKTOPUSAX HarpyxeHus. MoJienb OMUCHIBACTCS PSAIOM MapaMeTpoB, IS
HKCIIEPUMEHTAJILHOTO OMpPEIEICHUS KOTOPhIX TpeOyeTcst 000pyIoBaHUE, HMEIOIIEecs
HE y KaXJIOro TOJb30BaTelis NpOrpaMMHBIM KoMiuiekcoM. [losTomy Hepenko
MOJb30BATENIM  BBOJST  IPOU3BOJIBHBICE ~ 3HAYEHUSI ~ NApaMeTpoOB  MOJIENHU

YHOPOUHAOIICTOCA I'PYHTA, YTO CHHIKACT JOCTOBCPHOCTD IIOJIYIACMBIX PC3YJILTATOB.
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UCCJEJOBAHUE METOJ0B PACUETA YCUJIEHHBIX
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Matixonckuii 20cyo0apcmeennvlil MexHON02ULeCKUL YHUBepCUmem,

Poccusa, . Mauxon

MEPETYKOB 3.A.

npogeccop Kagheopsvl cmpoumenvbHuiX U 00uenpopheccuoHaIbHLIX OUCYUNTUH,
Matixonckuii 2ocyoapcmeennvlilt MexHON02U4eCKUl YHUBepCUmem,

Poccus, 2. Matikon

B crathe paccMaTpuBarOTC COBPEMCHHBIC MCTOAbBI pacCd€Ta Ha IMPOYHOCTH HCHTPAJIIBHO
CXKATBIX JKEJIE300€TOHHEIX JJIEMEHTOB C ABYMsI OCHOBHBIMH MCETOJAaMH YCHUIICHHA: YCHUJICHHBIX
’KeJe300€TOHHBIMU 000MMaMH U YCUIICHHBIX IMOBCPXHOCTHO-OKJICCUYHBIM CTCKIIOIIJIACTUKOM. I[aHa
CpaBHHUTCIJIbHAA OLCHKA MPCUMYIICCTB 3THX ABYX METOJOB Ha OCHOBC IIOJTYYaCMbIX PaCHYCTHBIX
mapamMeTpoOB. MSy‘IeHI/IC Bq)(l)CKTI/IBHOCTI/I pa60TBI Pa3jINIHbIX METOAOB YCHUJICHUS CKA3bIBACTCS Ha
O9KOHOMMHYHOCTH, JOJITOBCYHOCTh N HAACKHOCTH 3[[3HHI>1 n KOHCTI)YKIII/II\/II.

KitoueBble cioBa: 37aHMs, >KelNe300€TOHHbIE KOHCTPYKIIMM, pacueTHbIE IapaMeTphl,
3G HEKTUBHOCTD, YCUICHNUIO KOHCTPYKLIUH, SKOHOMHUYHOCTb, 10JITOBEYHOCTb, HaJIe)KHOCTb.

Pacuer IIPOYHOCTH HCHTPAJIbHO-CXKATbIX 9JICMCHTOB, YCHIICHHBIX

&KeJie300eToHHbIMU 00oiiMamu (puc.l.), mpousBoauTes u3 ycioBus [1-5]:

N=V [PsAs + RscAS)y + Ycﬁ(RHSAHs + RoesAss)] 0

rie N — m[pojionbHas CHKUMAKOIAs CHJA BBIYMCICHHAs NPU PACUETHBIX
Harpyskax; — Kooa@UIMeHT ycaoBui paOoThl, TPUHUMAEMBbII paBHBIM;
Y — K0O3QGULUEHT yCIOBUN pabOThl, MIPUHUMAEMbIN PABHBIM:

v =0,9 mpu h<200 mm; y =1,0 mpu h>200 mm;
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Y — K03(QPUIMEHT YUYUTHIBAIOIIUNA JJIUTEILHOCTh 3arpyKeHHsi, THOKOCTh U

XapakTep apMUPOBAHUS 3JIEMEHTA, BBIYMCIISIEMBIN IO 3aBUCUMOCTH:

Rscag+RscsAss
RgAg+RysAgs

V=yYp+2(Y, — Yg)
: (2)

HO He Oouee Yy,

rne Yy u Yy onpenensercs mno (tabn.l). 3HadueHue VY omnpeaensior
peABaAPUTEILHO 33/IaBIIMCh MUHUMAILHON TOJIIUHONW 000MMBI d=50 MM;

Yoo — KOOPOUIIUEHT YCIOBUN pabOTHI 000WMBI, MPUHUMAEMbIN PaBHBIM:

Yes = 0,9 ipu monepevHor apMatype ¢ IpeABAPUTEIbHBIM HAIIPSKEHUEM:

Yes = 0,8 Ipu monepeyHoi apMaType B BUJI€ OOBIYHBIX 3aMKHYTBIX XOMYTOB;

Rp — npusmenHas (pakrruueckas) IpOYHOCTh OETOHA YCUIIMBAEMOTI'O AJIEMEHTA;

Rps — pacdeTHass mpu3MeHHas MPOYHOCTh OeTOHa 00oWM (NMPUHUMAETCS HE
0oJiee yeM Ha OJIHY CTYIICHb BbIle Rp);

Rsc, Rscs - pacuerHoe CONPOTUBIEHHWE apMarypbl COOTBETCTBEHHO
YCUJIMBAEMOTO JIEMEHTA U 00OWMBI;

Ap, Aps - IUIOHaAb TONEPEYHOTO CEYEHUsS OETOHAa COOTBETCTBEHHO
YCHJIMBAEMOTO JJIEMEHTA U 00OWUMBI;

Ag/, Ass’ - mmomans cedeHus apMarypbl COOTBETCTBEHHO YCHUIIMBAEMOTO

3JIEMEHTAa U 00OMMEI;
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lN
1 ‘ 2
7 =
g |
=
v x %
T : TRB1 RBS
RscsA'ss RscA ‘ RscA's RscsRsc
RecAs RecAse
/’ /"' . o

Puc.3.1. Cxema eHTpaIbHO CHKATOTO KETIe300€TOHHOTO AJIEMEHTa, YCHIICHHOTO )KeIe300e TOHHOM
000iimoii 1 — ycunrBaeMbli jKene300eTOHHBIN JIeMEeHT; 2 — jkee300eToHHas 06oiima; 3 —
MOBEPXHOCTH CICTUICHUS HOBOT'O OETOHA CO CTaphIM (3aYMCTKa, HACEUKa, aJire3MOHHas 00Ma3Ka);

Taoauna 1

3navenns K03GpuuneHTOB Yy M Ve, AJ15 371€MEHTOB M3 TSKeJIOro 0eToHa

OTHOIIICHHUE oTHomeHue lo/ hy
N./N 6 E | 10 [ 12 | 14 | 16 |18 [ 20
KO3 puumeHT Ys
0 0.93 0.92 091 0.90 0.89 0.88 0.83 0.80
0.5 0.92 091 0.90 0.88 0.85 0.81 0.78 0.65
1 0.92 091 0.99 0.86 0.81 0.74 0.63 0.55

A. Tipy II0UIaIM CEYEHUS IPOMEKYTOUHBIX CTEPIKHEN PACIOIOKEHHBIX y IPaHeH,

ko3¢ dunreHT Yy

napajuieJIbHbIX paccMaTpuBaeMon riockoctu, MeHee (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. IIpu miomany cedeHust NpOMEXYTOYHBIX CTEPKHEN Asi1, paCIlONOKEHHBIX Y TpaHen
napajiesIbHbIX paccMaTpUBaeMO 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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1

.

b

1 — 1 — paccmaTpuBaeMasi IIIOCKOCTh;
Ags| — TUIOIIA/Ib CEUECHUS IPOMEXKYTOUHBIX CTEPIKHEH;
As — IJIOIIA/Ib CEUYEHUS BCEX MPOJOIBHBIX CTEPKHEM;

Ne — IpoaoJibHad Cujia OT IIOCTOAHHBIX W JJIUTCIIBHBIX BPCMCHHBIX HAI'PY3O0K,

JNEUCTBYIOIINX HA YCUIIMBAEMbIN 3JIEMEHT;

lo— pacuyCTHaA JJIMHA 3JICMCHTA,

OOBIYHO TUIOLIAAL CEYEHHUSI apMaTypbl 00OWMBI Ha3HA4arOT B mpenenax 1%

IIOIIaan ceueHus O0eTona o0oimel [1-7]. Torma pacueTHast popmysia KIMEET BUI:
N=Y [(Rnﬁu + RSCA's)V + YUGABS(RBS + Uiolecs 1 3)

[Tnomans ceueHust 6eToHa 000NMBI YCHUIIEHUSI MOYKHO OIIPEICITUTH 110 (hopMyJIe:

N
g_(RBAB_{_ RSCA's h‘"
Rcﬁ (Rns +0,01 Rscs)

Ags =
4)

Pacdernas TonmmHa MOHOJMTHOM KeIe300€TOHHON 000MMBI ONIpeIeIsIeTCs 10

9

dhopmyite:

q= J (b+h)2+4Aps—(b+h)
? :

&)

Jns paccMOTpeHHs pacueTra MPOYHOCTH IEHTPAIbHO CXKATHIXDJIEMEHTOB,

b

YCHUJICHHBIX IMOBCPXHOCTHO-OKJICCYHBIM CTCKJIIOINIACTUKOM PAaCCMOTPHUM PACUCTHYIO

cXemy:
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N
\J
2
3 1
* T 5T ¢ F 1T 4 Ra
RacAs Rac A
P
L e
2
3 1
L ] £ N
6&1 L o-LI

1 — ycunuBaembli )KeNe300€TOHHBIH EMEHT; 2 — OBEPXHOCTHO-OKJICEUHBIH CTEKIIOMIIACTHK; 3 —
STIIOKCHUJIHBINA KIIEH;

Pacuer IMPOYHOCTH HECHTPAJIbHO-CKAaTbIX 2JICMCHTOB, YCHUJICHHBIX

MOBEPXHOCTHO-OKJIEEYHBIM CTEKJIOIJIACTUKOM IIPOU3BOAUTCA 1O (HOpMYJIE:
_ T * ,
N=7y V(A,R} + AsRq), "

['me N — npoaoJibHas CKMMAroIIas Cuja OT PaCUYETHBIX HAIPY30K;
Y — K0O3QGUIIUEHT yCIOBUN pabOThl, MPUHUMAEMBIN PABHBIM:

v =0,9 mpu h<200 mm; y =1,0 npu h>200 mwm;

A; - TuIomaas ceueHusi 0eToHa yCUIIMBAeMOro eMeHTa, Az= bh;

Y — k03(pPUIMEHT YUYUTHIBAIOIIUN JJIUTEILHOCTh 3arpyKeHUsi, THOKOCTh U

XapaKTep apMUPOBAHHA DJICMCHTA, BBITYUCIACTCS 110 3aBUCUMOCTH:

RSCAS

ETZyB_z(y‘I — yB) . RpA,

,HO He Oostee VY
rae Y u Yy onpenenstorcs mo (tabdiu. 7 [6]);
A’ - momane ceyeHus yCHINBAEMOTO DIIEMEHTA;

Rsc - pacueTHOE CONPOTUBIIEHUE apMaTypbl YCUIMBAEMOTr0 JIEMEHTA;
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Rp" - npuBeneHHas MPU3MEHHAs MPOYHOCTL OETOHA YCHIIEHHON KOHCTPYKIIUH,

KOTOPYIO PEKOMEHIYETCsl ONPENENATh 10 (hopMyIIe:

§]
Ry = Ry(1+0,5-2)
" (M)
rne Rp - pacdyerHas mnpusmeHHas (¢akTtudeckas) MPOYHOCTH OeToHA

YCUJIMBAE€MOT'0 3JIEMEHTA;

Rp: - pacdeTHOe COMPOTHBJICHHE MPU PACTHKEHUH OETOHA YCHIMBAEMOTO
DJICMEHTA;

03 - JONOJHUTENbHOE HalpsbKeHHWe B OETOHE, BBI3BAHHOE PabOTOM
MMOBEPXHOCTHO-OKJIEEUHOTO  CTEKJIOIJIACTHKA. PEeKOMEHAYeTCS ONpenensaTh i
MIPEeEILHOTO COCTOSHUSA 10 (hopMyIie:

6 _ zﬁCT'RET
37 b
: )
rae Ocr— TOJIIMHA TOBEPXHOCTHO-OKJIEEYHOTO CTEKIIOIACTHKA,;
b — mMpuHa YyCUJIMBAEMOTO JIEMEHTA;
Rct - pacdyeTHass mpoOYHOCTHh HA PACTSIKECHUE CTEKIIOIIJIACTHUKA, IPUHUMAEMAs B

3aBUCHUMOCTH OT MapKHU CTEKJIOTKaHU U TOJIIIUHBI 0 (Tab. 2).

Tabauna 2
PacueTHasi IPOYHOCTH HA pacTsKeHNe 00Pa3L0B CTEKJIOIIACTHKA
KonuuecTBo cioes Mapka CTEeKJIOIIaCTHKA
CTEKJIOIUIACTHKA MUJTN 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 4uCIHTENE IPUBOLATCS 3HadyeHUs npodyHoctd B Mlla, B
3HameHatene — B H/cwm.

PacueTHyro TONMIMHY W  XapaKTEPUCTUKY MOBEPXHOCTHO-OKJIEEUHOTO
CTEKJIOIJIAaCTUKA ToAOuparoT 1o (Tabs.l), HO mpU 3TOM HEOOXOAMMO COOJIOIATH

YCIIOBHE:
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Rexber > Ryebly= 5 = RocAy) =11 o
Sem = 0,381 (10)
0, = 222 — 731Mna

; (11)
Ne=36-(2-1,27-2,2-3,2)+(3,2+2,03))+3-5,9-5,7=769.41 kH a2

TonBKO MOCTOSIHHBIE U JJIATCIIbHBIC HAT'PY3KHU

Ne 76941 o _ 33 _ B B B
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

b

Ry =0,66 MIla npumem ucxons us Ry =7,5 Mlla

—_ RicAs _ _ 365-10~%4,65 .
® = @+ 2(@u-0p) 255 = 0,8891 + 2(0,905 — 0,8891) S22 —

0,8958 < ,=0.905 15)
N=y @(Ay, - R} + A;R.) = 1,0 - 0,8958(0,3 - 0,4 - 16,26 + 365 - 4,65 -
10—4=1.899925 MH = 1899.93 xH>1449 81 xH. (16)

Ha ocHOBaHMM [1€TaJbHOIO HAaTypHOrOo OOCJEIOBaHUS CTPOUTEIBHBIX
KOHCTPYKIMH, C YYETOM BBISIBJICHHBIX JAC(PEKTOB M MOBPEXKICHUA U OIEHKOH MX
CTENEHU OMACHOCTH, ompeaeiaeHueM (AKTHUECKUX MPOYHOCTHBIX XapaKTEPUCTHK
MaTEepUAJIOB KOHCTPYKLHUHN, CAEIAHbI CIEAYIOIINE BIBObI:

1. IIpn o0cne10BaHUH CTPOUTEIIBHBIX KOHCTPYKIIUI 3IaHUS
MIPOU3BOJCTBEHHOTO KOPITyCa BBISBICHBI ACPEKThl M TOBPEKACHHUS, CHUKAIOUINE
HECYIIYIO CIIOCOOHOCTh CTPOUTEIBHBIX KOHCTPYKIUH.

2. OneHka TEXHMYECKOTO  COCTOSIHUSL ~ CTPOUTENBHBIX  KOHCTPYKLHA

IMPOU3BOACTBCHHOI'O KOPITyCa BBIINIOJIHCHA HaA OCHOBC aHAJIN3d CTCIICHH ITOBPCIKICHUA
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Y BBISIBJICHUSI COOTBETCTBUS (DAKTUUECKUX MapaMETPOB TEXHUUECKOTO 00CIeA0BaHNUs
TPEOOBAHUAM JACHCTBYIOIINX HOPM.

B cOOpHBIX ’ke€ne300€TOHHBIX IUIUTaX MEXKIYITAKHBIX MEPEKPBITUH HE
BBISIBJICHBI JI€(DEKTBl M MOBPEKACHUS, CHIDKAIOIIME HECYILYI0 CIHOCOOHOCTh
KOHCTPYKIMH. TexXHUYeckoe COCTOSHUE IKEIE300€TOHHBIX IUIUT MEXITYITaKHBIX
NepeKphITU PaboTOCIIOCOOHOE.

B cOopHBIX KeNne300€TOHHBIX PHUTENSAX MEXKIYITAKHBIX TEPEKPHITUN HE
BBISIBJICHBI JI€(EKTBl M MOBPEKACHUS, CHIDKAIOIIWE HECYIIYI0 CIHOCOOHOCTh
KOHCTpyKUUN. He BBISBIECHBI MOBPEKICHUS Y3JI0B CONPSKEHUI COOPHBIX pureneil u
KOJIOHH. TEXHUYECKOE COCTOSHHUE IKEJIE300€TOHHBIX pHUIelled MEXKIy3TaKHbIX
IIEPEKPBITUI UCIIPABHOE.

B cOopHBIX k€1e300€TOHHBIX IUIMTaX MOKPBITUS HE BBISBICHBI JE(QEKTHl U
MOBPEXJICHUS, CHUXKAIOIIME HECYIIYI0 CIHOCOOHOCTh KOHCTPYKUMU. TexHuueckoe
COCTOSIHHUE K€J1€300€TOHHBIX IUIUT MOKPBITUS pab0TOCTIOCOOHOE.

B cOopHbIX kene300€TOHHBIX PUTENIAX MOKPBITUS HE BBISABICHBI NE€(DEKTHI U

MOBPEXKICHUS, CHUYKAIOIIIME HECYIIYIO0 CIIOCOOHOCTh KOHCTPYKITUH.
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BJIMAHUE HA ITOABUKHOCTD U ITPOYHOCTHbLIE
XAPAKTEPUCTHUKU MEJIKO3EPHUCTBIX BETOHOB
HPUCAIOK U3 KOJJVIOUIHBIX PACTBOPOB

BAJIEEB /1. H.

Mazucmpanm xageopvl cmpoumenbHvlx U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Matixonckuu 20cyo0apcmeennblil MexHOA02ULeCKUL YHUBEPCUMem,

Poccus, 2. Matikon

EJU/I’KU T.P.

Mazucmpanm kageopvi CmpoumenvHulx U 00uenpoghecCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOI02ULeCKUll YHUBePCUmem,

Poccus, 2. Matixon

EBTBIX T.K.

mazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cyoapcmeennvlilt MexHON02ULeCKUl YHUBEePCUmem,

Poccusa, 2. Mauxon

JAYPIABIKY/TUEB A.

ooyenm Kagedpvl cMpoumebHvix U 00uWenpopeccuoHalIbHbIX OUCYUNIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBEePCUmem,
Poccus, 2. Mauxon

B nmanHolt paboTe paccMaTpuBalOTCAd KOHIICHTPAIMOHHBIE 3aBUCHMOCTH  BIUSHUS
BBICOKOTUCTICPCHOTO MUKPOKPEMHE3eMa Ha MOIBIYKHOCTH OCTOHHBIX CMECEH U MPOYHOCTH 00PA3I0B
MOIU(PUIIMPOBAHHOTO UMMENIKO3EPHUCTOTO OETOHA.

Taxxe NpeaACTAaBJICHO HCCICAOBAHUC BJIIMAHWUA KOHUOCHTPALUOHHBIX 3aBUCUMOCTEN
OOYCIIOBJICHHBIX COJEpKAaHHUEM BBICOKOAMCIIEPTHPOBAHHONW CIAHIIEBOM 305IbI Ha MPOYHOCTHh
00pa31oB MOIU(DUITMIPOBAHHOTO OETOHA.

KitoueBble cioBa: O€TOH, KOJUIOMJHBIA pacTBOp, NPOYHOCTHBIE XapPAaKTEPUCTUKH,
KOMITOHEHT, HallOJTHUTEIb, KOMIIO3UT, IIOJBUKHOCTD, AKTUBHOCTD BSKYILUX, TUCIIEPCHOCTD.

Pe3ynbTaThl U3MEpEeHHs MOJBMKHOCTH MEITKO3EPHUCTON OETOHHOM cMecH TIPH
MHOTOKpaTHbIX HaOmoAeHusx (10 3aMecoB Ha OJIHY KOHIIEHTPAIMIO) MOKa3aJIk, YTO
OTHOCHUTEJIbHASI TOTPEIIHOCTh HW3MEPEHUs BEJIWYMHBI pacIUlbiBa KOHYyca Ha
BCTPSIXHMBAIOIIEM CTOJIMKE CcocTaBWja He Oosee 5,3% TIpu  JOBEPHUTCIBHOM
BeposiTHOCcTH P=0,95.

N3 rpaduka Ha pucyHke | MOXHO caenaTh CIEAYIOMIUE BBIBOJABI, YTO TPHU

YBCIIMYCHUU KOJIMYCCTBA MUKPOKPEMHC3CMad CHHIKACTCA IMOABMIKHOCTD OCTOHHBIX
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cMeceil. ITo Halr01aeTCs TPU MOCTOSTHHOM BoJiolieMeHTHOM oTHoteHuu (B/11=0,4)
Y TIOCTOSIHHOM OTHOIIICHUH KOJIM4YecTBa Tactudukatopa K nementy (0,2% ot T1LI).
JlaHHO€ sBJICHHE MOXHO OOBSCHUTH TEM, UYTO TMPU YBEJIUYEHUU KOJUYECTBA
MUKpPOKpPEMHE3eMa 3HAYUTEIbHO MOBBINIAETCS 001Ias BoAonoTpeOHocTh. Mcexons us
pe3yNbTaTOB, MPEACTABICHHBIX Ha 3ToM Tpaduke (Puc.8) [1], mampHelmas padoTa
OblJIa HampaBJIeHa HAa MCCIEJOBAaHUE BIUSHUSA N00aBOK HU3KOKOHIICHTPUPOBAHHBIX
KOJUTOUTHBIX PACTBOPOB BHICOKOAMCTIEPTUPOBAHHOTO MUKPOKPEMHE3EMA.

300
264,67

¢ 25898 94033

= } * 1 _i?;im

743.33
200 TS BT

T-163.67
{ 5 153,00 150 67 152.33

: i 138,00
50 } = }
i {7 — 12000

100

Pacnnbip KoHYCca, MM

] 2 4 6 8 10 12 14 16 13
KonuuscTBo MUKDOKpaMHeIeMa. % 0T MacCLl LaMeHTa

Puc.1 - BnusiHrue MUKpOKpeMHe3eMa Ha pacIulbiB KOHyca Ha BeTpsixuBatoiieM cronuke (B/L=0,4).

Cmech, cocrosiias W3 MOPTJIAHIIEMEHTa, IecKa, TuIlepIuiacTu(uKaropa
MF5581 (unu 0e3 Hero), KOUIOMJa MUKPOKPEMHE3eMa W BOJbI, UCIBITHIBAJIACh Ha

IIOABHUXHOCTD. PCBYJ'II)TaTBI MMpcaACTaBJICHbI HA PUCYHKC 2.

176



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

2 200 196.3
= 1435 T
. e I | = i | *Ilﬁ‘l?
o 19% ——r—y
g 189.3 §1 4. 1898
g 190 : - Y
= 1837 -1 191.3 - 3 1863
; 18%ap s 3 e I
g oo Es gt 3D 177.8
g 180 y S z 1748
S 175 e— ¥ 1708
= 4 8.3 168.7
I o i Y
; T
T 165 :
= A

10 100

Konwyecrao 5% wonnonaa uuepokpeuHesema, un/n (BaToHHoM cuecu)

Puc. 2 - BiusHre MUKPOKOJIMYECTB BHICOKOAUCIIEPCHOTO MHUKPOKPEMHE3eMa Ha MOABHKHOCTh
MOAMGUIIMPOBAHHON MEJIKO3epHUCTOM OeToHHOM cMmecu npu B/11=0,4; 6e3 nobasneHus
runepractugukaropa MF5581

PesynbraTel n3mepenus noABKHOCTH B Auanaszone ot 180,5 mm no 196,3 mm
IIPM MHOTOKPATHBIX HAOJIOJACHUSIX IMOKA3aJIH, YTO MOJYYEHHBIE CPEIHUE 3HAUYCHUS
UMEIOT JIOBEpPUTENbHBIA UHTEpBa He Oonee 1,7% npu 1oBepUTEIBLHONU BEPOSATHOCTU
P=0,95.

U3 rpaduka BuUAHO, 4TO HAOIIOJAETCs SIBHBI MaKCUMyM IpPHU KOJHUYECTBE
BBICOKOAMCIIEPCHOTO MUKpokpeMHezema B 0,02% ot oOuieit maccbl OETOHHON cMecH
nnu nopsiaka 500 rpaMmM MUKPOKpPEMHE3€Ma B COCTABE KOJUIOWIHOTO PacTBOpa IMpHU
pacuere Ha 1M® GeTOHHOI cMecH.

XapakTtep U3MEHEHUS MOABUKHOCTH MEIKO3EPHUCTOM OETOHHOM CMECH TOTO ke
cocTaBa IOKa3aH Ha pUCyHKe 3. BopoueMeHTHoe oTHomeHue coctaBisuio 0,25,
KonudecTBo runepriactudukatopa MF5581 - 04% or wmaccel IieMeHTa.
Hcnonb3oBanue miacTUUKATOpa MO3BOJMIO MOJYYUTh CaMOYIUIOTHSIOLIYIOCS
MEJIKO3EePHHUCTYIO0 OCTOHHYIO cMeCh (Ya000yKiaapiBaeMocTh P6), TeM caMbIM 3aJ105KHB
OCHOBY TIOJIOXKHUTEJIBHOIO BIIMSHMS pEUENTypbl OETOHa Ha HKOHOMHUYECKYIO

COCTABJISIIOILYIO TEXHOJIOTUU CTPOUTENIBCTBRA [2].
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Puc. 3 - Bnusinue MUKPOKOJIMYECTB BBICOKOIUCIIEPCHOIO MUKPOKPEMHE3EMA Ha MOJBUKHOCTh
MOAUGUIIMPOBAHHON MEIKO3epHUCTOM OeToHHOM cMmecH ¢ pu B/11=0,25 npu nob6aBnenuun
runepruiactudukaropa MF5581(0,4% or I111)

Pe3ynpTarel u3amepeHus noaBuwxkHOCTH B nuanasoHe ot 118,0 go 171,7 mpu
IIPOU3BEICHHBIX MHOTOKPATHBIX HAOMIONECHUAX MOKa3all, YTO MOJYYEHHbIE CPEIHUE
3HAYEHHUS HMMEIOT JOBEPUTENIbHBIA HHTEpBal He Oosee 4,9% mpu noBepUTENBHOU
BepossitHocTH P=0,95.

W3 npuBeneHHoro rpaduka cieayer, 4To HpH YBEIMYEHUU KOJIMYECTBA
KOJUIOMJTHOTO pPacTBOpa BBICOKOJUCIEPTUPOBAHHOTO MHUKPOKPEMHE3EMa B COCTaBE
OeToHHOM cMecu ¢ IUIacTUPUKATOpPOM, €€ TMOABUKHOCTH HEMOHOTOHHO

YBEJIMUMBAETCS, BHIXO/ISI HA TUIaTO, HaunHast ¢ 20 MJj1/1 OETOHHON CMECH.
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Puc. 4 - BausiHue MUKPOKOJIUYECTB BHICOKOAMCIIEPTUPOBAHHOTO MUKPOKPEMHE3eMa Ha MPOYHOCTh
IIPH C)KaTHe KOHTPOJbHBIX 00pa3IoB MeiaKo3epHucToro 0erona npu B/1[=0,4 (6e3
IUTACTU(HULIUPYIOMIHX 100aBOK)
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Pe3ynpTaThl M3MEpeHHs MPOYHOCTH HA CXKATHE KOHTPOJBHBIX O0O0pa3IoB
HCCIIOA0BAHHOTO MEJIKO3EpHUCTOr0 OeToHa B Anamnaszone ot 23,39MIla no 29,34MIla
MOKa3aJlv, YTO MOJyYEHHbIE CPEeIHUE 3HAYCHUS IIPU MHOTOKPATHBIX HAOJI0ICHUSX (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) naGmromaercss HEJIWHEWHash 3aBUCUMOCTh IMPOYHOCTH
KOHTPOJIbHBIX 00pa3loB OT KOJWYECTBA KOJUIOMAA BBICOKOIUCTIEPTHPOBAHHOTO
MUKpOKpEMHe3eMa. 3aMeTeH MPUPOCT MPOUYHOCTH MEJIKO3EPHUCTOro OeToHa Ha 26%
OTH. npu ONTUMAJILHOM KOJIMYECTBE n00aBKH KOJUIOUTHOTO
BBICOKOIMCIIPETUPOBAHHOI0 MUKpOKpeMHeseMa B 500 rpamm Ha 1m® cmecu. Panee
OBLJIO OTMEYEHO, YTO JTO K€ KOJMYECTBO OJIArOMPUATHO BIUSET HA MOJABUKHOCTDH
MEJIKO3EpHUCTON OeTOHHOM cmecH [3].

Jlanee mpOYHOCTh HECKOJIbKO CHMKaeTcs (10 ypoBHs 18%), HO 3aTeM BHOBB
Bo3pactaer. Ckopee Bcero, HayMHas C OTUX 3HAYCHUN KOHIEHTpAIlUH,
BBICOKOIMCTICPTUPOBAHHBIA MHUKPOKPEMHE3EM HAdWHAET [IeHCTBOBATh HE Kak
Moaudukarop 0eToHa, a KaK XUMUYECKHI KOMIIOHEHT MPU 00pa30BaHUU 1IEMEHTHOTO

KaMH.
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Konuyecteo 5% konnonaa MUKpokpemHeszema, mnin (GetoHHoOW cMecH)

MpoYHOCTE Ha CKATHE KOHTPOABHBIX
obpazuoe, MMa

Puc. 5 - BiussHue MUKpOKOJIMYIECTB BBICOKOIUCIIEPTHPOBAHHOTO MHUKPOKpEMHE3eMa Ha MPOYHOCTh
KOHTPOJIBHBIX 00pa3iioB MOIU(DUIIMPOBAHHOTO MeNKo3epHUcToro 6etona npu B/I11=0.25 ¢
mnactuduxatopom MF5581 (0.4% ot I111)
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Pe3ynbrarel u3MepeHuii MPOYHOCTU KOHTPOJIBHBIX OOpasloB Ha C)KaTUE IS
MEJIKO3EpHUCTOr0  OeTOHa, MOAM(PHUIMPOBAHHOTO  KOJUIOMAHBIM  PAcTBOPOM
BBICOKOMCIIEPIUPOBAHHOIO MHKpOKpeMHe3eMa B auana3zoHe or 39,18Mlla no
52,6MIla mnokazanu, 4YTO HaONIOAAEMBbIE CpPEAHHME 3HAYEHUS MHOTOKPATHBIX
HaOJIIOACHUI UMEIOT IOBEPUTENbHBIA UHTEPBaN He Oonee 2,6% Mpu 10BEPUTENBHON
BepositHocTu P=0,95.

[IpuBeneHHass Ha pPUCYHKE 5 3aBHUCHUMOCTh TpaduKa MOKa3bIBae€T, YTO MpHU
konuuecTBe nao00aBku B 10mu/nm 5%-ro Kkosouga BBICOKOJUCIEPTHPOBAHHOIO
MUKpPOKpPEMHE3eMa Ha0JIt01aeTCsl MAKCUMYM 10 IPOYHOCTH KOHTPOJIbHBIX 00pa3IIoB C
ee poctoMm Oosee, uem Ha 52%.

Pesynbrarel  M3MEHEHMS  NPOYHOCTHM  KOHTPOJBHBIX  OOpaslnoB W3
MEJKO3EPHUCTOTO MOIU(UIIMPOBAHHOTO OETOHA OT BPEMEHHU ITOMOJIa CIAHIIEBOM 30JIbI
mpecTaBiIeHbl Ha pucyHke 6. CliaHiieBas 30J71a B TOM KCIIEPUMEHTE T00aBISsIIaCh B
OETOHHYIO CMECh KOJIMUYECTBEHHO B CYXOM BHUJE, Ha | M3 MelKo3epHUCTOro GeToHa

npuxoauiiock 165 kI’ cnaHIeBOM 30J1bI.

80,00
72,81
75,00 -

6953 67,99 '
67,48

70,00 T

65,00 -

60,00

MpOMHOCTL Ha CXKaThe KOHTpOAbHbiX obpasuos, MMa

55,00 -
1 10 100

Bpems nomona cnaHuesoi 30nbl t, yac

Puc. 6 — I'padux 3aBUCHMOCTH TPOYHOCTU KOHTPOJIBHBIX 00pa3L0B OT BPEMEHHU [TOMOJIa CIaHIEBOM
30716l
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Pe3ynbpTaThl M3MepeHUN MPOYHOCTH KOHTPOJBHBIX OOpaslloB Ha CXKaTue IS
MEJIKO3EPHUCTOT0 OeTOHA, MOIU(DUIIMPOBAHHOTO KOJUTOMIHBIM PaCTBOPOM CIAHIIEBOU
30J1bI TIOKA3aJId, YTO HAOJ0/JaeMbIe CpETHUE 3HAYEHUS MHOTOKPATHBIX HaOJI0IeHUN
UMEIOT JOBEPUTEIbHBIN UHTEepBaN He Ooisiee 3,2% mpu 10BEPUTEIHHONU BEPOSITHOCTU
P=0,95.

N3 rpaduxa Ha pucyHke 6 MOXKHO YBUACTh MAKCUMYM POYHOCTU KOHTPOIBHBIX
o0pa3IoB MpH UCHOJIB30BAHUU CJIAHIIEBOW 30JIbI 3-X YacoBOrO0 MOMOJA. ITO
CBUJICTEIBCTBYET O TOM, YTO MCIOJB30BaHUE MOJIOTOM CIAHIIEBOM 30JIbI B TEUECHUE
MaJjioro BpeMEeHHU MOKHO TOJIy4UTh OKOJI0 5% mpupocTa MpOYHOCTH OETOHA.

Jlanee B paboTe OBUIM TOJIYYCHBI OIBITHBIC JAHHBIC BIMSHHS KOJUIOHIHOTO
pacTBOpa CJIAHIIEBOM 30JIbI HA IMPOYHOCTHBIE XapaKTepuCTUKH OetoHa. B cocrtas
uccienyemoro 6eronHa coctosui u3 nopriaanguementa (I'OCT 31108-03), ra66po-
nuabaza (dpakmus 0-5mMm), mMukpokpemuezema MKVY-85, runepriactudukaropa
Pentaflow PCAC, muxpodudpsl 6a3anbToBoii MmoauduiupoBanHon (MBbM), Bojb
IUCTWIUIMPOBaHHOW. BimsHne 5% KOIOMAHOTO pPacTBOpa CIAHIIEBOW  30JIbI

IIpCaACTAaBJICHBI HHUKC.

Tadauna 3.1
I dexkTHBHOCTH 5% KOJLI0HAA PACTBOPA CJIaHIEBOI 30J1bI
Kon-Bo [TnoTHOCTD CpenHsisi IPOYHOCTH N3menenue
KOJIJIOU/IA, KOHTPOJIBHBIX MIPOYHOCTH,
MIT/IT obpasios, 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 3aBHCMMOCTH MMPOYHOCTH KOHTPOJBHBIX 00Pa3Il0B OT KoJu4yecTBa 5% KoJutouaa
CJIAHIIEBOI 30JIEL.

[Tpu noBeputenbHOi BeposiTHOCTH P=0,95 3HaueHus1, KOTOpble ObLIN MOTYYEHbI
IIPH UCIIBITAHUSX MEJIKO3EPHUCTOTO OCTOHA Ha MPOYHOCTh MMEIOT JOBEPHUTEIHHBIM
uHTepBan He Oonee 3,5% W3 HenMWHEWHOW 3aBUCHUMOCTH TPOYHOCTH OETOHA OT
KOJIMYECTBA BBOOUMOIo 5% KOJUIOMIA CJIIQHIIEBOM 30/JbI MOKHO HAOJIOAATL JBa
SIBJICHUS: DKCTPEMYM I10 TPOYHOCTH UMEET MPUPOCT MPOUYHOCTH HA 4% OT UCXOTHOTO
COCTaBa NP ONTUMAIBHOM KOJIMUECTBE I0OABKU KOJUJIOUIHOTO PAacTBOpa CJIAHIIEBOM
304161 B 250 rpamm Ha 1m3. C yBenuueHreM KOHLIEHTpauuu 5% KOJUIouaa CIaHIIEBOM
30J1bI HaAOMIOJAeTCs MaJcHUE IPOYHOCTH KOHTPOJIBHBIX 00pa3ioB [4]. JlanHoe
SBJICHUE, CKOpee BCEro, CBSI3aHO C arjioMepanueidl 4acTull 30Jbl. A HauuHas C
KOHIICHTpAIMK ciaHieBoi 3oibl B 1,5 kI' Ha 1 M3 BHOBH HAuMHAETCS MPUPOCT
MPOYHOCTH TIOJydaemMoro OeTroHa. BTopoil moabeM NpPOYHOCTH CBS3BIBACTCS C
Ha4vaJIoM MIPOIIECCOB KOJIMYECTBEHHOTO oOpazoBaHUs BBICOKOIIPOYHBIX
JIBYXKAJBIIUEBOTO  QJIFOMHUHATA ¥  JIBYXKaJbI[MEBOTO CHJIMKata B oObeMe

MOAU(PUIIMPOBAHHOTO OETOHA.
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COBPEMEHHBIE IOJAXO0/JbI K BLIBOPY TEILIO3AIIUTHI
HAPYKHBIX OI'PAXKJIEHUM 3JAHUA

CIIHPHH A.C.

Mazucmpaum xageopvl cmpoumenbHvix U 00uenpopheccuoHarbHbvlX OUCYUNTIUH,
Matixonckuu 2ocyoapcmeennblilt MexHON02UYeCKUl YHUBepCUmem,

Poccus, 2. Mauxon

CYYEK C.B.

mMazucmpanm kageopvi CmpoumenvHulx u 00uenpogdhecCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenHblil MexXHOA02ULeCKULl YHUBepCUmem,

Poccus, 2. Marixon

XAIIAEB A.M.

mazucmpanm kageopvi cmpoumenvbHulx U 00uenpogheccuoHanbHbIX OUCYUNTIUH,
Matixonckuui 2ocyoapcmeennvlilt MexHON02UYeCKUl YHUBepCUmem,

Poccusa, 2. Mauxon

bOPCYK O.10.

doyenm Kageopvl CMpoumebHbviX U 00uWenpopeccuoHaIbHbIX OUCYUNTUH,
Matixonckuu 2ocyoapcmeentblil MexHON02U4eCKULl YHugepcument,
Poccus, 2. Matikon

Jns mpoekTupoBaHusl 3HEpProd)(EKTUBHBIX 3aHUM JOJKEH OBbITh MCIOJIb30BaH METOJ
CUCTEMHOI'O aHaju3a KaK IUCLUIUIMHBI, 3aHUMarolleics mnpobieMaMu MPUHATHS pPELICHUS B
YCIOBUAX, KOrJa BBIOOp ajdbTepHATHUBBI TpeOyeT aHalu3a CIOKHOW HH(POPMALUU pPa3TUYHON
¢u3nueckoil mpupoasl. B Hamem ciydae CHCTEMHBIM aHaiu3 — 3TO COBOKYIHOCTh METOJOB U
MPUHIUIIOB BBIOOPA TEXHMUYECKUX MapaMeTPOB CUCTEMbI KIMMATHU3ALUM U TEIUIO3aIUThl 3/1aHus,
HaWIy4IIuM o0pa3oM OTBEYAIOIINX JOCTHKEHHUIO LIENH, paii KOTOPOH CO3AaeTcs 3Ta CUCTEMA.

B naHHO# cTaTbe pacCMOTpPEHBI OCHOBHBIE CYIIECTBYIOIINE METOJUKH BbIOOpa BapHaHTOB
TEII03AIUTHI 31aHUMH.

KiloueBble cioBa:  CTpPOUTENBCTBO, JHEpProcOepexeHue, KOHCTPYKIMHM  3JaHHM,
TEIIOU30JISIIMOHHBIM MaTepHall, TEMJIOTEXHUYECKUN pacuer.

B ucrounuke [1] ykazaHo, 4TO TEIIOIHEPTreTHUECKOE BO3IEHUCTBUE HAPYIKHOTO
KJINMaTa Ha TETUIOBOM OallaHC 3/1aHUsI MOXKET OBITh ONTUMHU3UPOBAHO 3a CUET BbIOOpa
(dhopMBI 31aHMS, PACTIONOKEHHUS, IUIOIA/IEH 3alOTHEHUSI CBETOBBIX ITPOEMOB, a TAK)Ke
peryiupoBanus WHOWIBTPAIIMOHHBIX TOTOKOB. K mpumepy, yaauHblii BBIOOD
OpUEHTAIIMU U Pa3MEpPOB 3aHUS MPSIMOYTOJbHONU (POpPMBI JaeT HaM BO3MOXKHOCTh B
TETUIBIA TIEPUOJ] TOJIa YMEHBIITUTh BO3JICUCTBUE COJIHEUHON paauanuu Ha 000JI0UYKY

3AaHusg M, CJICAOBATCIIbHO, CHU3WTL 3aTpPaThbl Ha €r0o OXJIaXKIACHHC, a4 B XOHOIIHBIﬁ

184



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

nepuoJ — HaoOOpOT, YBEIUMYHUTh BO3JECHCTBUE COJHEYHOW pajualiyd Ha O00OJIOUKY
3MaHUSI U YMEHBIIUThH 3aTpaThl Ha OTOIJICHHE. AHAJIOTUYHBIE PE3YyIbTaThl OyAyT
MOJIYYEHBI TPU yJIaYHOM BBIOOpE OPUEHTALMU U Pa3MEpPOB 3[IaHUs IO OTHOLIEHUIO K
BO3/ICHCTBUIO BETPa HA €T0 TEIUIOBOM OajaHc.

Metononiorusi  TPOEKTUPOBAHUSI ~ CHUCTEM  OTOIUICHUS,  BEHTHJISIIUH,
KOHJUIIMOHUPOBAHUS OCHOBAHA HA pacyeTax TEIUIOBBIX M BO3JYIIHBIX OalaHCOB
3MaHUs 1JI XapaKTepHbBIX nepuo10B roja. K npumepy, 1i1s Poccuu sTumMu niepuogamMu
rojia SIBJSIIOTCA: HamOoJee XOJOAHAsl MATUIHEBKA, OTOMUTEIbHBIM MEPHOJ, CaMbIi
AKAPKHUI MECHLL, IEPUOJ OXJIAXKIECHUS, PACUETHBIN IO/, ONMCAHHBIE B HICTOYHHUKE [2].

Tax »xe, HanOoJspIIas TeroBast 3PPEKTUBHOCTH O 00 BEMHO-TUIAHUPOBOYHOMY
PELICHUIO IPYIIIBI )KUJIBIX JOMOB TOYEYHOM, TUHEUHOMN, IEPUMETPATILHON U CETYATON
CXEM 3aCTPOMKH MOXKET OBITh JOCTUTHYTa 3a CYET BKJIIOUEHUS B €€ COCTaB
COBOKYITHOCTU 3JIEMEHTOB (OJOK-KBapTHP, OJOK-CEKIMH WM OJOK-3JIEMEHTOB) C
paznuYHBIMK BUJaMu OJIOKMpoBKU. llenecoobpa3Ho mpuMeHene JOMOB ¢ 0ObEMHO-
IJIAHUPOBOYHBIMU PEIICHUSIMU, MPETyCMAaTPUBAIOIIMMHA MaKCUMaJIbHOE YBEIUYEHUE
TJIOIIAIM ATaka M KOMIIAKTHOCTU 00bema 31anus. TersoBas 3(h(HEKTUBHOCTD 31aHUS
3aBUCHUT OT BIUAHUS OpPHUEHTAMM 3JaHUS MO CTOpOHaM cBeTa. B wyacTHOCTH,
TeIIonoTepu uepe3 dacan 3/aHusi, OPUEHTUPOBAHHBIN Ha HAIMpaBJICHUS OT CEBEPO-
3amaJHoOTO /10 CEBEPO-BOCTOUYHOI0, B IPOTHUBOIOJI0KHOCTh OCTAIbHBIM, BBIIIE, TAK KaK
Takue (acaapl HE MOJYyYarOT 3aMETHOTO TPUTOKA TEIJIOTHI OT COTHEYHOTO U3JTyYEHUS.
[TosToMy, TIpM TPOEKTHUPOBAHUM 3JaHUN, OTJIMYHBIX OT MPAMOYTOJBHBIX
MJIAHUPOBOYHOM MOJYJBHON CETKH, CJIEIyeT CTPEMHUTHCS K TOMY, YTOOBI Ha CEBEp
ObLJIa OpPUEHTHPOBAHA HAUMEHbBIIIAs TOBEPXHOCTH (pacajoB.

B mnacrosmiee Bpems B Poccum mpumeHsieTcs OJIOK-CEKIIMOHHBIA METOJ
MPOEKTUPOBAHUS  KUJIbIX 3daHui. lMeercs cTpemieHHEe K  YBEJIMYCHUIO
MPOTSKEHHOCTHU 3JAHUM U K MOBBILIEHUIO 3TAXXHOCTU A0 ONTUMaIbHOM. Hampumep,
yBEJIMYEHUE NMPOTSHKEHHOCTH AoMa ¢ 4 1o 10 cexkuuii moBneder 3a co00il CHUKEHHE
YAEIBHOTO pacxojia Teria Ha OTOIUIEHUE JI0 S5-7%; MOBBILICHUE 3TAXKHOCTU ¢ 9 10 12

staxen — 3-5%; yBenuueHue mupuHbl kopmyca ¢ 12 1o 15 m gact 9-10% s3xoHomuun
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TEIUIOThl. PallMOHAIBHOW CIIENYET CUWTATh TAaKYK) OPHUEHTALMIO 3IaHMs, KOTOpas
obecrieuyMBaeT MaKCUMAJIbHOE TEIUIONOCTYIJIEHUE OT COJMHEYHOM paguanuu B
XOJIOOHBIN mepuona roaa. HamMmeHblIne TEMIONOTEPU MPOUCXOIAT Y CEKIIMOHHBIX
IIMPOTHBIX 3JaHUN ¢ MHUPUHON KOpIycoB a0 17 M. ['anepeiitHoe 31aHKe TUPUHON 0
15 m pacxonyer teruia Ha 3% OoJibliie, C IMUPUHON Kopityca 10 13M Ha 6%, ranepeiHo-
CEKLIMOHHOE 3/1aHue UpUHOMN 10 15 M Ha 12%.

Termnonorepu 34aHUKA TIPU YCTPOMCTBE OCTEKJICHHBIX JIOJDKAM CHUXKAKOTCA Ha
8%; ipy yCTPOMCTBE BEHTHJIMPYEMBIX KJIAIIAaHOB B CTEHAX — Ha 2-3%; MpU YCTPONCTBE
BEHTWJIMPYEMbBIX KOHCTPYKUIHM 3allOJIHEHUSI CBETOBBIX IMPOEMOB — HA 5 MPOIEHTOB.
VYuer HampaBieHUs NPeoOJaJaIOMKNX BETPOB MPU OMPEACICHUH ONTUMAIIBHBIX
pa3MEpoB U OpPHUEHTAIMU 3[IaHUSI TIO3BOJINT CHU3UTHh YCTAHOBOYHYK) MOIIHOCTH
000pyoBaHUs U 3aTpaThl TEIUIOBOM SHEPIUU B XOJIOJHBIN MEpHoa rojaa emie Ha 12-
15% [3].

Ouens Becomo Ob110 oTMeueHo CepoBoit M.H. cneayromiee: nusmenenue Gopmbl
3IaHUS UM €70 Pa3MEPOB U OPUECHTAIMH C IIEJIbI0 ONITUMH3ALMK BIUSHUS HAPYKHOTO
KJIMMAaTa Ha €ro TEIUIOBOM OanaHc He TpeOyeT M3MEHEHMs IUIONIa/ied Wi o0bhema
3JIaHUSI — OHU COXPAHSIIOTCS (PUKCUPOBAHHBIMH.

AHanu3 pa3BUTUS YHEPTOAI(DPEKTUBHBIX 3/1aHUI MOKA3BIBAET, UTO APXUTEKTYypa
Y CTPOUTENBCTBO BCTYIUJIO B COBEPILIEHHO HOBBIM 3Tall CBOEH CTOPUH, TAE MOSIBICHUE
1 pa3BuTHE SHEProdPheKTUBHBIX 3/IaHUN BEJET 3a COO0O0M OTpakKeHHE TiI00ATbHBIX
npoOjeM pa3BUTHA O0OIIeCTBa HAauyWHAsg C CepenMHbl XX BEKa CO BCEMH €ro
MOJIOKUTEIIbHBIMU u OTpULIATEIbHBIMHU HaIlpaBJICHUSIMU MTOMCKOB.
OHeprodpexTuBHBIE 34aHUSI KaK CUMOMO3 TBOPYECTBA APXUTEKTOpPA M HMHKEHEpa
JOCTUTAIOT B 3TOM COI03€ BEPIIMH MPOU3BEACHUS UCKycCcTBa [1].

[Ipn mpoekTHpoBaHUM 3AaHUN HEOOXOJUMO YUYWUTHIBATH TEIUIOTEXHUYECKHUE
MIPOIIECChI, MPOUCXOAANIME B OrPAXKIAMONIUX KOHCTPYKIMSIX M B TOMEIIECHUSX.
OCHOBHOI Hapy>XHOU OrpaXkJaroumeld KOHCTPYKIMEH SBISETCS CTE€Ha, KOoTopas

pasjiensieT BHYTPEHHEE U HApYKHOE MPOCTPAHCTBO C PA3IUYHOM TeMrepaTypoi u
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BJIQYKHOCTBIO, OTPAaHUYCHHAsI BEPTUKAIBHBIMU MOBEPXHOCTSIMHU U TIEPIICHIUKYIIIpHAS
TEIUIOBOMY MTOTOKY.

Kaxk usBectHO [4], [5] orpaxmaromye KOHCTPYKIIUU OBIBAIOT OJHOPOAHBIMHU U
HEOTHOPOAHBIMU. OTrpakACHUE SBIISIETCS OJHOPOIHBIM WJIM OJHOCIONHBIM, €CJIM OHO
COCTOMT W3 OJHOro marepuana (cnos). HeoaHOpOOHBIM WM MHOTOCIOWHBIM
CUUTAETCS OTPAXKJICHHUE, KOTOPOE COCTOUT U3 HECKOJIBKHUX CJIOEB Pa3HBIX MaTEepHaJIOB,
B TOM YHCJI€ C TEILIONPOBOJHBIMU BKIIFOUEHUSMH, TETUIOU3O0JIAIIMOHHBIMU CIOSIMHU.
Jlns co3manust KOMGOPTHBIX YCIOBUM B 3JaHUSX K HAPYKHBIM OrPakKIarolIuM
KOHCTPYKITUSIM MPEIBSIBISIIOTCS TEIIOTEXHUYECKHUE TPEOOBAHMUS:

— obecrieueHue JOCTAaTOYHbIX TCIIJIO3aIllIMTHBIX CBOMCTB B XOJIOAHOC BpEMs

roja;
— o0ecreueHne TeI0yCTOMYMBOCTU B TEIUIBIN MEPUO;
— obecrnieueHre HEOOXOAMMOM BO3AYXONPOHUIIAEMOCTH;
— o0ecrieyeHue JOMyCTUMOM NapOoNpOHUIIAEMOCTH;
— TmojJydeHHe TpeOyeMoro TeMIlepaTypHO-BIAKHOCTHOTO pexXuMma B
MOMEILEHUSX;

— TeMIIepaTypa BHYTPEHHEUN ITIOBEPXHOCTH OIPAXKACHUSA 10JKHA HE3HAYNUTEIIBHO
OTJIMYAThCSA OT TEMIIEpaTypbl BHYTPEHHETO BO3/AyXa BO H30€KaHWE BBIMAICHUS
KOHJEH caTa.

B cBf3M C BBIIENIEPEUNCIICHHBIM, HApYKHBIE OTpPa)KJArOIINEe KOHCTPYKIIUHU
JOJDKHBI  00J1a1aTh HEOOXOAMMBIMHM TEIUIO- M BJIAro3allUTHBIMU CBOMCTBaMH,
TEIUIOYCTOMYMBOCTBIO M APYIrMMH Iapamerpamu. Jlis  3TOro  Ipou3BOIAT
TEIUIOTEXHUYECKUN pPacyeT HAPYKHBIX BEPTHUKAJIBHBIX CTEH W TOPU30HTAIBHBIX
KOHCTPYKIIUH MOKPBITUH [6].

IIpy NOpPOEKTUPOBAHUM HAPYKHBIX OTrPAKAAIOIMIMX KOHCTPYKLUUNW 31aHUMU
HE00X0AMMO 3HaTh MUHUMAaJIbHbIE 3HAUYECHUS CONMPOTUBIICHUA Teruionepenaue Ry, pu
KOTOPBIX OIpaKIECHUSA OKAa3bIBAIOTCS YIOBJIETBOPUTEIBHBIMU B TEINIOTEXHUYECKOM
OTHOUIEHUU. DTHU 3HAYEHUS] HA3bIBAIOTCS HOPMATUBHBIMHU WM TpeOyemMbIMH, Ro™, u

3daBUCAT OT HA3HAYCHHUA IPOCKTHUPYCMOTO 3JIaHH:A, CIr0 BHYTPCHHCIO PpCKHUMa,
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KJIMMaTUYECKUX  YCJIOBUM  pailloOHAa CTPOMTENbCTBA M  BHUAA  OrPaXKICHUS.
TennoTeXHUYECKU pacdyeT HAPYKHBIX OrPaKIAIOUIUX KOHCTPYKIIMN BBIMOJIHSIECTCS
JUISl OTAINIMBAEMBIX 3/IaHUI B 3UMHUI MEPHUO/JI, KOT/1a TEMJIOBOM MOTOK HAIIPaBIICH U3
NOMEUIEHU B HAPYKHOE MTPOCTPAHCTBO.

[IpakTka TIPOEKTUPOBAHMS U CTPOUTENHCTBA 3[aHUM T[OKa3ajla, uYTO
COBPEMEHHbIE KOHCTPYKIIMU HAPY>KHBIX CT€H B OOJIBIIMHCTBE CIy4aeB HE OTBEUYAIOT
TpedyemMoil BeJIMUYMHE MPUBEACHHOTO COMTPOTUBIICHUS TEIUIONEepeaue n3-3a 00JIbIION
TEIUIOTEXHUYECKOU HEOAHOPOAHOCTU. KOHCTPYKTUBHBIE PEMICHUS Y3JIOB CONPSIKEHUN
HapY>KHBIX CTEH C OKHAMU, MEXKIYITAXXKHBIMHU MEPEKPBITUSIMH, TOKPBITUSIMU TPEOYIOT
nopabotku [7], [8], [4].

Bosbiioe KoMuecTBO aHKEPOB, KPOHIITEHHOB, HEOOXOIUMBIX JUISI KPETIJICHUS K
HECYIIUM CT€HAMU YTEIUIUTENS TOJIIMHOM 15 CM, M METaJUIMYECKUX CBA3EH,
COCIMHSIONINX HAPYKHBIE U BHYTPEHHUE CJIOU B TPEXCIOMHBIX KOHCTPYKIIUSAX CTEH,
BBI3BIBAIOT JOMOJHUTEIbHBIE TEMIONOTEPH, IOHWKEHUE TEMIIEPATYPhI HA BHYTPEHHEN
MMOBEPXHOCTHU CTE€H HUXKE TOYKH POCHI, U, KaK CJIEICTBUE, 00pa30BaHUE IJIECEHH.

CrnenoBaTenbHO, BBIMOJHEHHWE TPEOOBAHUN SHEPrOCOEPEKEHUS U CO3JaHUE
KOM(OPTHBIX YCTIOBUH NIl HAXOXKICHUS U TIPOKUBAHUS JIIOJEH B 3[JaHUH BO3MOYKHO
HE 3a CYET YBEJIIMUCHMS TOJIIUHBI CIIOS TEIUIOU3OJISIMOHHOTO MaTepuala, a myTeM
pa3paboTKu OoJiee COBEPIICHHBIX KOHCTPYKTUBHBIX PEIIEHU HAPY>KHBIX CTEH U Y3JI0B
UX COMNPSHKEHUN, UMEIOIIUX BBICOKYIO TETUIOTEXHUYECKYIO OJTHOPOJHOCTH [9].

3a cyeT 3TOro BO3MOXHO 3HAYWUTEIbHOE CHIKEHHE MOTEPh TEIUIOTHI Yepe3
OTpaXKIeHUs, oOecrieueHue sHEProcoepeKeHus U OJIaroNpUSATHBIX
CAaHUTAPHOTUTMEHUYECKUX YCIIOBUI B TOMENIEHUSIX. B akTyanu3nupoBaHHOM peaKkiinu
CHull 23-02-2003 «TemnoBas 3amwuta 3aanuii» (CII 50.13330.2012) npuBencHa
METOJIMKa pacyeTa MPUBEJECHHOIO COMPOTUBJICHUS TEIUIONEpEIaun, YUUTHIBAIOIIAs
TEIUIOTEXHUYECKUE JIMHEWHbIE M TOYE€UHbIE HEOJHOpPOoAHOCTU. OHa IMO3BOJISIET HE
TOJBKO TMPAaBWIBHO PACCUUTATh MPUBEICHHOE COMPOTUBIICHHE TEIUIONEepeIayue
OTpaXKJarolie KOHCTPYKIIMM, HO U  OICHUTh BIMSHUE KaXJIOro THUMA

TEIUIOTEXHUYECKUX HEOJTHOPOJAHOCTEN Ha ero Bennuuny [10].
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Kak u3BecTHO, mpy pacCMOTPEHHH JIBYX MOJIXOJ0B K OMPEEICHUIO 3HAUYCHUS
MPUBEJCHHOTO  COTNPOTHUBJICHUS  TeIwionepenade  ¢GparMeHTa  OrpakIaroIiei
KOHCTPYKIIMH, & UMEHHO ()parMeHTHBIA M 3JIEMEHTHBINA, aBTOpaMu CTaThu [7], ObLI
BBISIBJICH YAOOHBIM METOJ, MMEHHO [UIsi TPOBEJIECHUS pacyeToB 3HAueHUs Ro™
(GbparMeHTOB OTpaXIarOIIe KOHCTPYKIIUH, KOTOpPBIE TPEOYIOTCS ISl PacdyeToB
HSHEPronoTpeOICHHS 3JaHUNA. DIIEMEHTHBIN MOXO0] MPEACTABIACTCS TaKkKe yI0OHBIM
C TOYKH 3PEHUSI IPOBEPKU PE3YJIHTATOB pacueTa MpHU IKCIEPTU3E pasjena MPOeKTa
«OHepronHEKTUBHOCTE» U SBIAETCS XOpPOIIEH OCHOBOM Il  pa3pabOTKu
WHKCHEPHBIX METOAUK pacueTta Ro™.

Co BcryruieHueM B cuity 3akoHa 26 1-D3 «O6 sHeprocoepekeHnn U MOBbIIIEHUU
sHepreTudeckon addextuBHOCTH...» [10], cormacro Ct. 9 KOTOPOro rocy1apcTBEHHOE
peryJMpoOBaHHE  OCYIIECTBISCTCS  IMyTEM  YCTAaHOBJEHUsA  TpeOOBaHUU K
sHeprodPphekTuBHOCTU. A sHepreTuyeckas 3QpGekTUuBHOCTh onpeaesiercs B 1. 4 CT.
2 KaKk «XapaKTepUCTUKH, OTpa)Kalollhe OTHOLIEHUWE ToJjie3Horo »sddexra ot
WCIIOJb30BaHUs DHEPreTUUECKUX PECYPCOB K 3aTpaTaM SHEPreTHYECKUX PECYPCOB,
MPOU3BEJICHHBIM B IENAX MOJy4deHUs: Takoro 3¢¢ekTa...», B CUIy Yero ObUIH
JIOTIOJTHUTENIHHO MOBBIIIEHBI TPEOOBAHUS K DHEPTEeTUUECKOM 2PHEKTUBHOCTH 3TaHUIA.

B akryanuzupoBannom CHull «Tenmosas 3amura 3paHuii», coriiacHo [7,8],
OHO OCYIIECTBIISIETCS 3a CUET:

- HOPMHPOBAaHMSI METOJa pacyeTa MPUBEICHHOTO  COMPOTHUBIICHUS
TeIUIoNnepeaaye orpaxaaronX KOHCTPYKIIUI;

- HOPMHUPOBAHHUS YAEJIbHON TEIUIO3AIMTHON XapaKTepUCTHKU 3JaHHs. OTH
MEpOMPUSATHUS TTO3BOJIST 3a/1CMCTBOBATH PE3EPBbI MOBBIIIICHUS TEIIO3AIIUTHI 3TaHUM:

- IOBBICUTH TEIJIOTEXHUYECKYIO OJTHOPOIHOCTh KOHCTPYKIIUN;

- ONITUMU3HUPOBATH APXUTEKTYPHO-TNIAHUPOBOYHBIE PEIICHUSI.

C 1 wmrona 2013 r. akryanmusupoBanHas penakuuss CHull 23-02—2003
«Tennoasg 3ammta 3ganuiiy (CII 50.13330.2012) BBenena B AcicTBUE. Y Ka3aHHBIN
JIOKYMEHT pa3paboTaH C 1eJbIO MOBBIIICHUS YPOBHS O€30MIaCHOCTH JIFOJEH B 3JaHUAX

U COOPYKCHUAX H COXPAHHOCTH MATCPUAJIbHBIX HGHHOCTCI‘/JI B COOTBCTCTBHUHU C
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®enepanbHbiM 3ak0HOM OT 30 nexadps 2009 r. Ne 384-D3 «TexHuueckuii periiaMmeHt
0 0€30MacHOCTH 3[aHUil U coopykeHui» [11], moBBIIEHHUS YPOBHS TapMOHU3ALNU
HOPMATUBHBIX TPeOOBAaHUN C €BPONEHCKHUMH U MEXKIYHAPOJIHBIMU HOPMATHUBHBIMU
JOKYMEHTaMH, MPUMEHEHHUs €IUHBIX METOJOB OIPEICICHUS HKCILTyaTallMOHHbBIX
XapaKTEPUCTHK U METOJIOB OLIEHKHU.

OOmenpuHaTeiM B Poccum  KpuUTepueM  OLEHKH  TEIUIOTEXHUYECKOM
2 ()EKTUBHOCTH CTPOUTENHHBIX MATEPUATIOB M HW3JIETUH, B TOM YHCJIE HAPYKHBIX
OTpaXJAIOIMIMX  KOHCTPYKIMH, SBJSETCS WX MPUBEJECHHOE  COIMNPOTHUBIICHUE
temwtonepenaye. CornacHo CII 50.13330.2012 u [12] «npuBeaeHHOE COMTPOTUBIICHUE
Temionepeaade (parMeHTa Oorpaxiarome KOHCTpyKuuu Ro™, m> °C/Br —
¢dbu3nUecKkas BEIMYMHA, XapaKTEPU3YIOllas YCPEIHEHHYIO IO IUIOMIAA TUIOTHOCTD
MOTOKA TEIJIOTHI Yepe3 PparMeHT TEII03alUTHON 000I0YKH 3JaHUs B CTALlMOHAPHBIX
YCIIOBHSIX TEIJIONEpPEauH, YACICHHO paBHAs OTHOIIECHUIO Pa3HOCTH TEMIIEPATyp IO
pa3Hble CTOPOHBI (hparMeHTa K yCPeTHEHHOM T10 IJIOIA Y JIOTHOCTH IMOTOKA TETJIOThI
yepe3 pparMeHT». /{15 onpeaenenus 3Toro nokasaress UMEITcs Kak pa3paboTaHHbIE
Y CTaHJApPTU30BAaHHBIC METOJIMKH M O0OPYAOBaHHE, TAK U COOTBETCTBYIOIINE METO/IbI
pacuera, 4YTO TIO3BOJIIET CpaBHUBaTh W  OLEHUBATh  TEIUIOTEXHUYECKHUE
XapaKTePUCTUKU PABIUYHBIX KOHCTPYKIIUM.

[IpuBeneHHOE COMPOTUBIICHUE TeIIonepeaaye ¢parMeHTa TEIUIO3allUuTHON

obonouku 3manus Ry™, m> °C/Br, ONPENETACTCS C YYETOM TEIMJIOTEXHUYECKHUX

HeoHopoaHocTel 1o dhopmyie CIT 50.13330.2012:

1
RoY = . MK/Br (1.1)
Z []‘,-(1,- + Z Wj]j -I-Z LN

/1€ a;— TJIOIIA/Ib IJIOCKOTO AJIEMEHTa KOHCTPYKIIMH i-T0 BHUJIA, TPUXOISAIIAICS

Ha 1 M’ ¢parMeHra TEIIO3AIMTHON OOONOYKM 3JAHUS, WIM BBIICICHHON
OrpaXKJAIOMIEH KOHCTPYKLIUH, M>/M?%; Wj — YIEIbHBIE NOTEPU TEIUIOTHI 4epe3 j-10
JIMHENHYIO TEIUIOTEXHUYECKYI0 HEOJAHOPOAHOCTh, BT/(M'K); ¥k — yaenbHbIE mOTEpHU

TEIJIOTHl Yepe3 k-10 TOUEUHYIO TEIUIOTEXHUYECKYI0 HEOAHOpPOoAHOCTh, BT/K; [; u ny —
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COOTBETCTBEHHO JUIMHA W KOJMYECTBO TEIUIOTEXHUYECKUX HEOAHOPOIAHOCTEM,
MPUXOIIIMXCS HA | M? TOBEPXHOCTH OTPAXKICHUS.

[IpoBeneHHble pacueThl O JaHHOW (¢GopMmysie TMoKa3aid, 4YTO 3a Cuer
TEIUIOTEXHUYECKUX  HEOJHOPOJHOCTEH  YpOBEHb  TEIUIO3AUIUTHI  HAPYKHBIX
OrpakIeHU MOXET YMEHbIINUTHCS Ha 35 — 45 %.

s ynpomenus pacdyetoB BennuuH Y u y B HUMC® PAACH pazpaboran
VMHXEHEPHBIN MOJAXO0J K PacueTy TEINIOTEXHUYECKUX XAPAKTEPUCTUK OTPa)KJArOIINX
KOHCTPYKIIMI C Kpa€BbIMHU 30HAMH [7], coaepikaliee nX 3Ha4eHUs JAJIs TUTIOBBIX Y3JI0B
OTPaXKJAIOIINX KOHCTPYKIUMI, ITOTYYEHHbBIEC U3 PACUETOB TEMIIEPATYPHBIX MOJEH.

AnbpTEpHaTUBHBI TOAXOA K pacyeTy TEeIJIO3aIUTHBIX XapaKTePUCTHUK
OTPaXJAKIINX KOHCTPYKUMW TpemioxkeH aBTtopoM [12]. JlanHblii moaxon
FapMOHU3MPOBAH C  METOAMKOM  pacyera  IPUBEICHHOIO  CONPOTHUBIIECHUS
TeIIonepeaaye orpaxaaronux KOHCTPYKIui, pazpadotanHoii B. H. BorocioBckum.

IIpuBeneHHOE CONPOTUBIICHUE TEIUIONEPEIaUe OIPAKIAONICH KOHCTPYKIIMU

Ry%,  m? °C/Br, onpenensercs 1o Gopmyie:

con
Riles = b — 2 oC/B 1.2
. , M T :
& s E5 5 L (12)
I'me Ry - yCIOBHOE CONPOTHUBJICHUE TEIUIONEpeaaye Mo  IJaau

KOHCTPYKIMU,M>°C/BT; 1 - 4uCiI0 KpaeBbIX 30H B OTpaXkJaroNIed KOHCTPYKIMHU; Y -
K03 PuieHT 100aBOYHBIX TOTEPH TEIUIOTHI YEPE3 i-10 KPACBYIO 30HY, ONPEIEIIEMBbIii

o opmyiie:

kg2 Ag?
b= )
rae k%, A - coOTBETCTBEHHO KOA(D(UIIMEHT BIUSAHUS M IUIOMIAIb 30HBI
BIIMSIHUS 1-U KPAeBOM 30HBI; A - TUIOIIA/b OTPAXKIAONIEH KOHCTPYKIINH.
30Ha BIUSHUS KpPaeBOM 30HBI — OTO OOJACTh JIOKAJIBHOTO HapyIICHUS

OJIHOPOJAHOCTH TEMIIEPATyPHOrO TMOJISI KOHCTPYKIIMHM, BBI3BAHHOIO 3TOW KpaeBOM
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30HOM. KoadduuueHT BiIMsAHUSA - BEIWYMHA, XapakTepusyrouias J00aBOYHBIHI
TEIJIOBOM MOTOK Yepe3 KPaeByIO 30HY, OTHECEHHBIN K TEIJIOBOMY MOTOKY MO IJIaau B
npenenax IUIOMIAAM 30HBI BIMSHHA KpAacBOM 30HBL. YKAa3aHHbIE IapaMeTphI
ONPENENAIOTCA HAa OCHOBE pacyeTa TEMIEPaTypHO-BIAKHOCTHOTO pPEXHMa 110
TeMriepatypHoMy noito. [lapamerpsl k% u A onpenendroTcss IO BHYTPEHHEMY
KOHTYpY.

N3 ¢opmyner (1.3) crnemyer, 4yTO TOBBICUTH MPUBEIACHHOE COMPOTHBIICHHE
TEIIoONepeaye OrpaXAaarolel KOHCTPYKIIMM BO3MOYKHO KakK 3a CYET IOBBIIICHHUS
YPOBHS TEIUIO3ALIUTHI KOHCTPYKLIMU IO TJa/id, TaK U 32 CYET CHIKEHUS JOOABOUHBIX
TEIUIONOTEPD YepPE3 KPACBbIE 30HBI.

Jli1s 000710YKH 34aHUA, COCTOALIEH U3 M OrpakJAIOIIUX KOHCTPYKIMM (m >1),

MPUBEJCHHOE COIMPOTUBIICHUE TEIIONEpEaayue R, m? °C/BrT, ONPENETAETCSA IO

dbopmyne (1.4) [12]:

sum

Rde’s _  Ae
he m N4
i=1,des
Rpi

, (1.4)

rae A/ - oOmas Imionmaab HapyKHBIX OTpa)KAaloIuX KOHCTPYKIIUH TI0
BHYTPEHHEMY KOHTYPY, M’ ; 1; - KO>(Q(ULIUEHT, yYMTBHIBAIOMIMN IIOJOKEHHE
OTPAXKIAIOIIEH KOHCTPYKIIMU OTHOCUTENILHO HAPYKHOTO M BHYTPEHHETO BO31yXa; A;
- IIOMIAb i-i OrpaXkaaromeil KOHCTpyKiuu, M%; Ry, ;4 - npuBeieHHOE CONpPOTHBIICHUE
Temonepeaade i-i orpaxnaromei koncrpykiun, Mm>°C/Br.

Pa3paboTanHblii MeTOJ  peanu3oBaH B  IPOrPAMMHO-BBIYUCIUTEIEHOM
KoMILieKkce « DHeprodppekTuBHOCTH U TerioBas 3amuTa 3aanuii (OHTE3A)».

[IporpamMmHO- BbhIUMCIUTENbHBIN KOMIUIEKC «IOHTE3A» Bxitouaer mnsaTh
0a30BbIX KOMITBIOTEPHBIX MPOTPamMM, ¢ TIOMOIILI0 KOTOPBIX PEIIAOTCS CIEAYIOIIHE
OCHOBHBIE 33/1a4M:

- TIORJIEMEHTHAs OIIEHKa TEIUIOTEXHUYECKUX CBOWCTB  OrPa)XIaroNInx

koHcTpykuui cormacHo CHull 23-02-2003 Ha OCHOBE KOMIUIEKCHOIO pacyera

COHpOTI/IBHeHI/II\/’I TCIIonepeaauc, BO3AYXO- H IAPOINPOHHUIAHHUIO OrpaXAarolnux
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KOHCTPYKIIMH, TEIJIOYCTOWYNBOCTH, TEITNIOYCBOCHHUS TOBEPXHOCTH MOJIOB;

- aBTOoMaTu3alusl paboThl MO COCTABJICHUIO TEIJIOIHEPreTUYECKOro Macropra
3manus corjracHo CII 23-101-2004;

- pacyeT HEeCTAIlMOHAPHBIX OJIHO-, ABYX- M TPEXMEPHBIX TEMIIEPATYPHBIX MOJICH
HEOJHOPOJIHBIX YYACTKOB OTPaKIAIOIINX KOHCTPYKITAN I MHOTO(aKTOPHON OIEHKH
HEJIMHEHHBIX TEIIOBBIX MPOLIECCOB PA3IMYHON HHTEHCUBHOCTH;

- OIIEHKA TeMIEpPaTypHO-BIAKHOCTHOTO PEXHMa, HA OCHOBE pa3pabOTaHHOTO
aBTOPOM METOJIa pacueTra COBMECTHOIO HECTAI[MOHAPHOI'O BJIArOTEILIONEPEHOCA B
TPEXMEPHBIX 00JIACTAX OTPAKIAIOIMINX KOHCTPYKIIUN 31aHUM;

- pacydeT 3HEPro3arpar Ha SKCILTyaTalUIo0 3JaHUsS 32 OTONMUTENIbHBIN MEPHUOJ,
BKJIIOUAs 3aTpaThl HA OTOIUICHHE, Topsdee BOJOCHAOKEHUE, IJICKTPOCHAOKEHUE IS
OIIEHKH PHEProdr(HPEeKTUBHOCTHU 3TaAHUI.

Jns  pacyeToB HEOOXOAMMO HCMOJB30BaTh pa3pabOTaHHYIO aBTOpaMu
nporpammy 1 OBM. IlosToMy [aHHYHO METOAMKY II0Ka HEJb3sl CUMUTATh
JNEUCTBUTEIBHO WHXEHEPHOM W TPUTOJHOM JJIsi WCIOJB30BAaHHUS B TMPAKTHKE

MIPOEKTUPOBAHMUSI.
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HPUMEHEHUWE TEOPUU JOJT'OBEYHOCTHU IIPU AHAJIU3E
OI'PAXKJAIOUIUX CTPOUTEJIBHBIX KOHCTPYKIIMH
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Poccusa, 2. Marixon

Teopuss JONTOBEYHOCTH TEXHUYECKUX OOBEKTOB SBJISIETCS YACTHBIM CIy4aeM TEOpUHU
HaZe)KHOCTH B TexHHKe. [llupokoe moHsATHE 00BEKTa, MPUMEHUMOE K TEOPUU HAJIEKHOCTH B
CTPOUTENIbCTBE, BKJIIOYAET B CE€0Sl CUCTEMbl KOHCTPYKLMH, T.€. 3/1aHUSI U COOPYKEHUS, WIN HX
OTJIEJIbHBIE KOHCTPYKTHBHBIE JJIEMEHTBI, HAllpUMEpP, CTEHOBBIE IMAHENIM WU MAaHEIH IMOKPBITHM.
WHorza, 4To HE BHOJHE TOYHO, MOJ OOBEKTOM MOHMMAIOT CaM MaTepHuall, HalpuMep, MIMTHBIA
yTeIUIuTeNb WM Aaxke OeToH. B 3TOM ciyyae moHsATHE O CTOMKOCTM MaTepuana MOJMEHSETCs
IIOHATUEM O €T0 JOJITOBEYHOCTH.

B nanHOI pabore mMoka3aHbl BapHallMM METOAMYECKHUX MOHSITUH CTOMKOCTH CaMoro
Mmatepuana (ero oOpasloB) € JIOJTOBEYHOCTHIO KOHCTPYKLMHU W3 3TOTO MaTepHaja MpHU BHEIIHUX
BO3JICHICTBUAX Ha Hee.

KioueBblie cjioBa: Teopusi HAAEKHOCTH, TEXHUYECKHH OOBEKT, TEOPHs JOJTOBEYHOCTH,
KOHCTPYKLHMH, MaTepHUal, KOMIJIEKCHbIE CBOMCTBA.

[Tox Hame) KHOCTHIO IPUHSATO [ 1] MOHUMATH CBOWCTBO OOBEKTA BBHITIOIHATH CBOU
3a/laHHbIe (DYHKIIMW, COXpaHsis BO BPEMEHH B 3aJaHHBIX TIpejaesiax 3HauyeHUs
YCTAHOBJICHHBIX HJKCIUTyaTallMOHHBIX I1OKAa3aTelieil, COOTBETCTBYIOIIMX 3aJaHHBIM
peXMMaM B YCIOBHUAX €r0 UCIOJIb30BaHUS, TEXHUYECKOTO 00CTYKUBaHUs, PEMOHTOB,

XPAaHEHUS U TPAHCIIOPTUPOBKH. [Ipy 3TOM MMEIOT B BUY, YTO HAAEHKHOCTD SIBISETCA
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KOMIUIEKCHBIM CBOMCTBOM OOBEKTa, KOTOPOE, B 3aBUCUMOCTU OT €r0 Ha3HAYEHUs U
YCIIOBUHM JKCIUTyaTallud, MOKET BKIIOYUTH B ce0si O€30TKa3HOCTh, JOITOBEYHOCTD,
PEMOHTOIIPUTOTHOCT M COXPAHAEMOCTb B OTACIBHOCTH WIH B OIPEIEICHHOM
coueTaHuM ATUX cBOMCTB. [log 0€30TKa3HOCTHIO[2] MOHMMAIOT CBOMCTBO OOBEKTA
HEMPEPBHIBHO COXPAHATh pabOTOCIIOCOOHOCTh B TEYEHHE HEKOTOPOTO OIMPEIEICHHOTO
BPEMEHU DKCILITYaTALUH.

PeMOHTONPUTrOMHOCTE — 3TO CBOMCTBO OOBEKTa, COCTOSIIEE B €ro
IPUCIIOCOOJIEHHOCTH K OOHApyEHHUIO €ro OTKa30B U YCTPAHEHUIO UX MOCJEICTBUN
MyTeM TEXHUYECKOTO 00CIIy>KMBaHUsI U ITPOBEJICHUS pEMOHTOB[2].

CoxpaHsieMOCTh MPEJACTaBIsAET CO0OM CBOMCTBO OOBEKTa HENPEPHIBHO
COXPaHATh HCIPABHOE M pabOTOCIOCOOHOE COCTOSIHME B TEUYEHHWE U IOCJIE €ro
XpaHEHUs U TPAHCTIIOPTUPOBKH| 3 ].

HakoHel, noj 10J1roBeYHOCThIO IOHUMAIOT CBOMCTBO 00BEKTA COXPAHATH MPH
YCTAaHOBJIEHHOM  CHUCTEME  TEXHMYECKOT0  OOCIy)KMBaHUS U  PEMOHTOB
paboTOCTIOCOOHOCTh 70 HACTYIUICHUSI MPEIAEIbHOTO COCTOSIHUS (OTKaza), Mocie
KOTOPOIO JaJIbHEWINAsl €ro 3KCIUTyaTalus YK€ HEBO3MOXKHA WM SKOHOMUYECKH
HelenecooopasHa[4].

DNEeMEHTbl CTPOUTENbHBIX KOHCTPYKUMH WM UX CHUCTEMBbI (37aHMs,
COOpPYKEHHMsI), IpU 00s3aTEIbHOM KOHTPOJIE KayecTBa Ha 3aBOJAX CTPOUTEIbHOM
WHYCTPUU B MPOLECCE U MOCIIE 3aBEPIICHUS] CTPOUTEIBCTBA, POLLIEIIINE POBEPKY,
W3HAYaJIbHO  YJIOBJETBOPSIOT TMEPBBIM TPEM M3  YKa3aHHbIX TpeOOBaHMIA,
npenbsaBiasieMblM K HUM. [loaTomy ux 0€30TKa3HOCTb, PEMOHTONPHUTOAHOCTh U
COXPaHHOCTb 00ECIeUeHbl U MOTYT B JJaJIbHEHIIEM yKe He paccmaTpuBaThes. [1o aToi
MPUYMHE B TEOPUHU HAJIEKHOCTU CTPOUTENIBHBIX OOBEKTOB MOHATHS X HAJACKHOCTH U
JOJITOBEYHOCTH KaK Obl CIIMBAIOTCS, HO TIPU 3TOM JIOJITOBEYHOCTh CIEAYET OTHOCUTH K
AJIEeMEHTaM CTPOUTENBHBIX CHUCTEM (HApY>KHbIE CTEHBI, MOKPHITUS W T.I.), a
HAJEKHOCTh — K CAMHUM CHCTeMaM (3aHUs, COOPYKEHHUs), BKIIOUAIOIUM B ceOs B
oOl11eM ciydae U CUCTEMbl OTOIUJICHUS, BOJIOCHA0XKEHHSI, KaHAIM3aUMU U JIU(PTOBOTO

oOcnyxkuBanusi. Hmwke OyayT paccMaTtpuBaThCsl JIUIIH BOIMPOCH JTOJTOBEYHOCTH
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KOHCTPYKLIMH, B OCHOBHOM HapyXHbIX orpaxiacHuil. IIpobirema xe HanexHOCTH
3/JaHU e1e HaXOUTCS B CTAaAUM pa3pabOTOK U J1ajeKa OT 3aBEpLICHUS.

Janum enie onpeneneHus HEKOTOPBIX TEPMUHOB, BCTPEUAIOIMXCS B TEOPUU
JOJITOBEYHOCTH.

[Ton oTKka3oM TMOHUMAIOT COOBITHSA, 3aKIIOYAIOIIUECS B HapPYIICHUU
paboTtocriocobHOCcTH 00BekTa. KpuTepun 0TKa30B yCTaHaBIMBAIOTCSI HOPMAaTUBHO-
TEXHUYECKON JOKYMEHTAalUWEW WU CHEUUAJIbHO BBIOMPAIOTCS W OrOBApUBAIOTCS.
OTKa3 MOKET OBITh MOJHBIM (JOCTUKEHHUE MPENETBHOTO COCTOSHUS ) UM YACTHUHBIM,
Opy  KOTOPOM  OOBEKT MOJUIEKUT PEMOHTY JUIi  BOCCTAHOBJIEHMSI  €rO
paboTocnocoOHOCTH. B Teopun 10JIr0OBEYHOCTH CTPOUTENBHBIX KOHCTPYKIUN 00a 3TH
OTKa3a SIBIISIOTCS TOCTENIEHHBIMM, T.€. XapaKTEPU3YIOTCS TIOCTENIEHHBIM HAaKOIJIEHUEM
M3MEHEHUSI OJHOTO0 WJIM HECKOJIbKUX ONpeaeistomux napameTrpoB. llpenensHoe
COCTOSIHHE — 3TO COCTOSIHHE OOBEKTa, MPU KOTOPOM €ro JalbHEHIas dKCIuTyaTanus
JIOJDKHAa OBbITh MpEKpalleHa Uu3—3a HEYCTPAaHMMOIO HapylleHuss TpeOoBaHUM
0€30MacHOCTH, WJIM HEYCTPAHUMOT'O CHUKEHUS 3(PPEKTUBHOCTU 3KCIUTYyaTallud HHUXKE
JOIYCTUMOM HOPMBI, WJIX HEOOXOJUMOCTH IPOBEACHUS KAaIUTAIbHOTO PEMOHTA.

[Toka3aTenb IONTOBEYHOCTH — 3TO KOJUYECTBEHHAs XapaKTEPUCTHKA 3TOTO
CBOMCTBa 00BEKTA, O]l KOTOPOW OOBIYHO MOHUMAIOT CPOK CIYX Obl KOHCTPYKLIHH —
MPOAOKUTEIBLHOCTD 3KCIUTyaTallui B roJlax OT €€ Hayalla C y4eTOM BO300OHOBIJICHUS
MOCJIe KamuTaJIbHOIO PEMOHTA JI0 HACTYIUIEHUS IpenesibHoro cocrosnus. Hanbonee
BAKHBIMU  KOJMYECTBEHHBIMHM  IOKAa3aTEIsIMA  JOJITOBEYHOCTH  OTrPaXKAArOLIUX
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 JKCIUTyaTallMd J10 TEPBOr0 CpeIHero (KamuTajabHOro)
peMoHTa (CpaBHUTEbHAS TOJITOBEYHOCTD);

— CpEeIHHUHA CpPOK CIYX Obl MEXKIYy CMEXKHBIMU CPEIHUMH (KamUTaJIbHBIMU)

PEMOHTaMHU;
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— CpeIHUN CpOK CIIy:KObl 10 MCUepHaHusl KCIUTyaTallMOHHOM CIOCOOHOCTH
(cnucanus), T.. OT Hayaja 3KCIUIyaTalUW 10 MNPEIEIbHOTO COCTOSHUSA C YYETOM
cpeaHuX (KanuTajlbHBIX) PEMOHTOB ((pakTHUUeCKas T0JITOBEUYHOCTD).

Teopuss MIOATOBEYHOCTH  OrPaXJAKOIIUX  KOHCTPYKUHUM B CYHIHOCTH
MpeICTaBIsIeT COO0M TEOPHIO X pacyeTa Ha OE30MaCHOCTh B ITUPOKOM CMBICIIE 3TOTO
cnoBa. CopepkaHue W METOAUKA OSTOW TEOPUU CYIIECTBEHHO OTINYAIOTCS
OTCO/ICPKAHUS M METOJIMKHU OOIIeH TEOpHH HAIEKHOCTH B TEXHHUKE, HampuMep,
npuOOPOB U amnmaparoB, MOJHOCTHIO OA3UPYIOIIKUXCA HA TEOPUHU BeposiTHOCTEH. B ee
HBIHEIIIHEM COCTOSIHUM BEPOATHOCTHBIE METOJbl BOLUIM B HEE JMIIb YaCTUYHO,
MIO3TOMY B CYIIIHOCTH B HEM UCHOJIB3YIOTCS «IIOJTYBEPOSTHOCTHBIE» METOJbI TEX WM
UHBIX TMPENEIbHBIX COCTOSHUM, XapaKTEPU3YIOIIMXCS OIPEIEICHHBIM BBIOOPOM
MHOT/Ia TOJHOTO (MCUepIiaHhe Hecylled CIOCOOHOCTHM BO BPEMEHH), a HHOTAA
YaCTUYHOI'O OTKa3a (IOCTMXKEHHWE MPEAENIbHO JONMYCTHUMBIX 3HAUeHHUH aedopmariuii,
IIUPUHBI PACKPBITUS U TITYOMHBI MPOHUKHOBEHHUS TPEIIMH WIH CTENEHU JECTPYKIIUU
Marepuana B HaubOojee c1aboM 3BeHE KOHCTPYKILUH, HAllPUMEpP, B HAPYKHOM CJIO€
npomep3anus). Crenndrka Takoro Moaxo/1a COCTOUT TAKKE B TOM, YTO YUUTHIBAIOTCS
CIy4yallHbIE CBOMCTBA HAarpy30K M BO3JCUCTBUA HA KOHCTPYKIHIO, HaIpUMeEp,
CIIy4alHbIA XapaKTEP U3MEHEHNN TEMITEPATyPbl BHEIIHEN CPEJIb], @ TAKKE COBMECTHOE
JIEUCTBUE ATUX CIyYalHBIX BO3JACHCTBUI HA HEE CO CIyYalHBIMU TETUIO(DU3NIECKUMU
1 (QU3BUKO-MEXAaHUYECKUMH XapaKTePUCTUKaMH €€ MaTepHrasia. 3HAYUTEIbHO Jabllie
MPOABUHYJIOCH MCIIOBb30BaHKUE 00ILEH TEOPUH HA/IeKHOCTH JIMILb B 33/1a4axX pacyera
HAJEKHOCTH KOHCTPYKUHMHW NPH JUHAMUYECKUX BO3IACHCTBUAX, YEMY IMOCBSIICHBI
¢dbynnamenTanbHble padoTel B.B.bonoTuna.

VYKaxkeM elle Ha CyIIECTBEHHOE PA3IMYHeE B MOAX0AaX K OLEHKE JOJTOBEYHOCTH
CTaTUYECKU ONpPEeNeTUMBbIX (HEHECYIINX) U CTAaTUYECKH HEONpPEACIUMbIX (HECYLIUX )
OTPAXKIAOIINX KOHCTPYKIIUH.

JIoNTOBEYHOCTh OTPAXKIACHHUM 3aBUCHUT TJIABHBIM O0pa3oM OT JECTPYKTHUBHBIX
MPOLIECCOB B MaTepuaje, NPOUCXOISIIUX B OCHOBHOM ITOJl BO3JAEUCTBUEM BHEIIHEN

Cpenbl, COMPOBOXKIAOMINXCS 00pa30BaHMEM, PA3BUTHEM W PACKPBITHEM TPEIIH,
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HAKOIUIEHUEM OCTaTOYHBIX Jedopmaiuii, CHUKEHUEM MPOYHOCTH U MOAYJIS
YIPYTOCTH.

[IprunHOM pOrpecCUpyoIIeil 1eCTPYKIMU MaTepHUalia IBJIIFOTCS HAIIPSIKEHUS,
JNEUCTBYIOIIME B HEM M NMEPUOJAMYECKHA M3MEHSIOIIMECS BO BPEMEHH, CBA3AHHBIC, C
OJTHOM CTOPOHBI, C €ro TakK Ha3bIBAEMBIMU BBIHYKICHHBIMU JlehopMaLusIMU
(TemmiepatypHbie  gedopManuu, ycaaka, HaOyxaHue), IpPyrod CTOPOHBI — C
naepopMaIisIMi, BbI3BIBAEMbIMH KPUOTEHHBIMH (Da30BBIMU MPEBPAIICHUSIMHU BJaru B
nopax Ttena. I[loaToMy Teopuss W METOIbl NPOTHO3UPOBAHHS JIOJITOBEYHOCTH
KOHCTPYKUMH B 0OILIEM ciyyae JOJDKHBl YYUTBIBATH 3PQPEKT HX COBOKYIHOIO
JNEUCTBUS, BO MHOTOM HOCSIIIMH CIIy9alHbIN XapaKTep. ITO aKTyaJbHO I HAPYKHBIX
HECYIIMX KOHCTPYKIMM, BHEIIHE WM BHYTPEHHE CTAaTUYECKH HEONPEIEIUMBIX, Y
KOTOPBIX MO 3TON NPUYMHE TEMIIEPATyPHbIE HAIPSHKEHUS, BbI3bIBAEMbIE YKa3aHHBIMU
BBIHY)KJICHHBIMU ~ JIe(popManusiMHi, MOTYT JOCTUTaTh BBICOKMX 3HadeHWil. Jlid
Hapy)KHbBIX JK€ HE HECYIIMX OIPaXIAIOIUX KOHCTPYKIUH, CO CTBIKAMH, HE
MpEIHA3HAYEHHbIMH  JUII  BOCHPUATHS  3HAYUTENBHBIX BHYTPEHHUX  YCHIIUU
(u3rubarolMX MOMEHTOB, MONEPEYHBIX U MPOAOIbHBIX CHII) U B OOJIBIIMHCTBE CBOEM
HAaBECHBIX, ONPEHCISIIOMEN  SBISIETCS JECTPYKLMS Marepuaina, BbI3bIBacMas
OJHOCTOPOHHUM TEPUOJNYECKUM 3aMOPAKUBAHUEM W OTTAUBAHUEM OIPAKICHHM,
MPUBOASAIIASA K HAKOIUICHHUIO TOBPEXKICHUM B HAPYKHOU XOJIO0JHOM 30HE KOHCTPYKIMU
M3-32 KPUOTE€HHBIX (Pa30BbIX MpEBpalleHUil Biaru B mopax Marepuaina. Ilostomy
JOJITOBEYHOCTh TAKOW OrpakAarollel KOHCTPYKIUU ONPENEIISAETCS JOJTOBEYHOCTHIO
€€ caMoro ciaboro 3BeHa — 0OBIYHO HAPY>KHOTO MPOMEP3AIOILIETO CIOS.

B ciydae CIOMCTBIX OrpaKAgarolUuX KOHCTPYKUMH ¢ 3(p(HEKTUBHBIM
YTEIUIUTENIEM IPUXOIUTCS UMETH B BUY €I1I€ UX JI0JATOBEYHOCTbH IO TEMI0—3AIUTHBIM
KauecTBaM, MPU KOTOPOI ONMpEAEISIIONIei SIBIASETCS COXPAHHOCTh TEIIOPU3NUECKUX
CBOWCTB YTEIUIUTE.

JInst HecyIMX K€ CTaTUYECKU HEOINPEACIUMBIX OTPaXAAFOIIUX KOHCTPYKIUI
3a/laya 3HAYUTENbHO CI0XKHEE, TAK KaK MPUXOJIUTCSA HE TOJIBKO BbI-SIBJISITh UX «Cl1a00e

3BCHO», HO U OOCHHUBATL €TI0 JOJITOBCUYHOCTSD IIPpHU H&IZI[GHHBIX CTaTU4YCCKHM pacdCTOM
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YCUIMSAX, BO3ZHHUKAIOMIMX MOJ CYMMApHBIM JI€UCTBUEM CIIy4allHbIX HAarpy3oK H
BHEIIIHUX TEMIIEPATypPHO-BIAKHOCTHBIX  BO3aeucTBUM. [loHATHO, dYrO paxe
NPUMEHEHUE TMOJYBEPOSTHOCTHBIX METOJIOB TpeOyeT 3/ech elle psa YCIOBHBIX
JOMYyIIEHU M TOHATUH. [lodTOMy Tak Ha3pIBa€Mbl «IIPSIMBIE» METOMBI pacyeTa
JIOJITOBEYHOCTU TAKUX HAPY>KHBIX OTPAXIACHUN HE HAIIUIU €Ie IIUPOKOTO Pa3BUTHUS U
npumeHeHus. [1o 3Toit npuynHe B paboTe OrpaHUYUMCS U3JI0KEHHEM 00IIel 3a1aun
JIOJITOBEYHOCTH  HAPYKHBIX OrPaXJAOUIMX KOHCTPYKIMA B €€ TMOCTaHOBKE
OPUMEHHMO K HEHECYIIMM OrpPaXICHUAM. J{ONTOBEYHOCTh TAKUX KOHCTPYKLIHA
o0ecnieunBaeTcs pPacyeToM, OMNPENENAIOIIUM HEOOXOAUMBIE COOTHOLIEHUS MEXAY
BHEIIHUMH, B TOM YHUCJIE TEMIEPaTypHO-BIa)KHOCTHBIMUA BO3JICUCTBUAMHU Ha HUX, C
OJIHOM CTOPOHBI, M KOHCTPYKTHUBHBIMU IapaMeTpaMu (TUI OTPaXIACHUS, €ro
r€OMETPUYECKHUE Pa3MeEPhl U BUJl MAaTEPUATIOB) U COOTBETCTBYIOIIUMH (PU3HUUECKUMHU
CBOMCTBaMU (IpOYHOCTB, MOPO30CTONKOCT, TEIJIOBIAr0(pU3HUECKHUE
XapaKTEpPUCTUKU) MaTephalia — C JPYro, U TMPUTOM C COOTBETCTBYIOIIUMHU
SKOHOMUYECKMMHU oleHkamu. [locrmenHee TpeboBaHue, MPUBEIO JIaXe K Pa3BUTHUIO
O0COOBIX BHJIOB METOJOB MPOTHO3UPOBAHMS JIOJITOBEYHOCTH KOHCTPYKIIMM C Tak
Ha3bIBa€MOM YKOHOMHYECKOM OTBETCTBEHHOCTHIO [3].

Cnenys A.P.Pxanuupiny [3], pa3nenum Bce pacCyETHBIE BEJIMYUHBI, C KOTOPBIMU
MPUXOJUTCS MMETh JE€J0 B paccMaTpUBAEMOM 3ajaye [OJITOBEYHOCTH, HA JIBE
OCHOBHBIE Tpymnmbl. [IepByro TpyIiy yCcI0BHO Ha3bIBAIOT MapaMeTpamMu MPOYHOCTH.
Ona BKJIIOYaeT B ce0s BCE XapaKTEPUCTUKH, OTHOCAIIMECS K CBOMCTBAM CaMou
OTpaXJawIie  KOHCTPYKIMU  (TEIJIo—BiIaro—(pu3nyeckue  XapaKTePUCTUKH,
MPOYHOCTh, MOPO30CTOMKOCTh MATEPUAJIOB OTPaXJACHUS, €ro KOHCTPYKTUBHBIE
O0COOEHHOCTH M T€OMETPpUUYECKHE pa3Mephl). BTopyro rpymmy Takke yCIOBHO Oynem
Ha3bpIBaTh MapaMeTpamMu Harpy3ku. K Hell OTHOCSAT XapaKTepPUCTUKU BHEIIHUX
BO3JICUCTBUI Ha OrpaxkJaeHue (Harpyska, TeMmIiepaTypa W BIaQXHOCTb HApPYKHOU
Cpe/ibl, COJTHEUHA pajiiarius).

B o6miem cirydae Mexay nmapaMmerpamMu NpOYHOCTH U MapaMeTpaM Harpy3Ku

CYIIIECTBYET CBsI3b, TAK KaK MPOYHOCTh U TETUIO—BIaro—(pu3nuecKue CBOMCTBA

200



MHINK «O6PA30BAHUE, HAYKA U TEXHONOIMWA: OCHOBHBIE NPOBJIEMbI U HAMPABJIEHUA PA3BUTUA»

MaTepHalia KOHCTPYKIIMHU 3aBUCAT OT TEMIEPATYPhl U BIAKHOCTH, a 3PHEKT HArpy3Ku
3aBHCHUT OT TETIO—BJIArO—(pU3NYECKUX XapaKTEPUCTUK MaTepHalia OTPaXXICHUS U €ro
reoOMEeTpUYeCKUx pa3MepoB. Ho MOCKOJIBKY B CBSI3M C OrFOBOPEHHBIMU U
000CHOBaHHBIMHM paHee AOMYIICHUSIMU, MOXHO CUHUTaTh, YTO TEIJIOPU3UYECKUE
CBOMCTBAa MarTepuajia HE 3aBUCAT OT TEMIEpaTypbl U JI€TEPMHUHUPOBAHBI IO
OTHOUIEHUI0O K €ro BJI&XHOCTH, a camMa »dTa BJIWKHOCTh CTATUCTUYECKU
JCeTEPMUHUPOBAHA TaK >Ke, KaK M TeMIleparypa BHEWIHEH cpeabl, TO 3¢deKT
«HArpy3KW» — TEMIIEpaTypHOE TOJieé OrPAKICHUS — TaKKE CTAaTUCTUYECKH
JNETEPMUHHUPOBAHO. [Ipu 3THX yCIOBUAX KOPPETALMOHHAS CBA3b MEXKIY [TapaMeTpaMu
IIPOYHOCTH MU TMapaMeTpamMHu HAarpy3Kd OTCYTCTBYET M MPUHATOE Pa3ACIICHUE UX Ha
CaMOCTOSITENIbHBIE TPYIIbI BIIOJHE OIMPaBIaHO. DTO MO3BOJSIET CHOPMYIUPOBATH
3a/1ayy pacuera JOJIrOBEYHOCTH HAPY>KHOTO OTPaXK/IEHUS B BUJIE€ YCIOBHS JOCTHKEHHUS
MPEAEIBHOIO COCTOSIHUSA MO JOJITOBEYHOCTH, OCHOBAHHOI'O Ha IPUHATOH (opme
YaCTUYHOTO OTKaza [3]:

R-N>0, (1)

e R — 06001meHHas MpoYHOCTh OrpaxieHns, N — 0600IeHHas Harpy3Ka.

R u N 3aBucar or psga ciydyaiHBIX M JeTepMHHHPOBAHHBIX BEIHUHHBIN
ABJISIFOTCS B OOILEM Cly4yae Cily4dyalHbIMU (QYHKUHUSAMH, MOATOMY yciioBue (1) MoxeT
BBITIOJIHATHCS JIUIIB C HEKOTOPOH, HO JOCTATOYHO OOJIBIIION BEPOSATHOCTHIO.

B nonyBeposiTHOCTHOM MeToze byHKimH R 1 N cunrarorcs He clydaiHBIMH, a
CTaTUCTUYECKU JI€TEPMUHUPOBAHHBIMU, HO C MapamMeTpaMud B BHUAE CIy4ailHbIX
BEJIMYMH, HAWIECHHBIX C 33IaHHOM BEPOSATHOCTHIO HA OCHOBE COOTBETCTBYIOIIUX
3aKOHOB pacrpezeneHus. [lpu »tux ycnoBusix TpeboBanue (1) 0 COOTHOIICHUU
cnydaiigeix  GyHkmmiz R m N yxe 3aMeHseTcs HX  JeTepMHHHUPOBAHHBIM
COOTHOIIIEHHEM B YKa3aHHOM BBIIIIE€ CMbICTIE

R-N=0, (2)

N3n0keHHbIM B 00001IeHHON dbopme MOJIYBEPOTHOCTHBIM
METOJIOMITPOTHO3UPOBAHUS JOJITOBEYHOCTH HAPYKHBIX OTPakJACHUN U yCIoBUEM (2)

MbI 6YI[CM IIOJIB30BATHCA B I[&J'IBHGﬁIHGM.
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[lenpro pacuera HAPYKHBIX OrPAKICHUN HAa JOJIOBEYHOCTH SBIIACTCS
oOecrieyeHne HOPMHUPOBAHHOM JIOJITOBEYHOCTH ¢ HAMMEHBIIMMHU 3aTpaTaMd Ha 3TO
o0ecrieueHne MaTepualioB U JIEHEXKHBIX cpeacTB. [loaToMy npu ycTaHOBIEHUH
ONTUMAJIBHOM JOJITOBEYHOCTU JOJDKEH YYUTBHIBATHCS OKOHOMHUYECKUN KPUTEPUI
MUHHMYMa MPUBEICHHBIX 3aTpaT U yliepOa OT BO3MOXKHBIX MOBPEXIACHUI B TEUECHUE
Cpoka ciyXObl orpaxnaeHus. Ilpm 5ToM MBI OpPUXOOUM K METOAAM OLEHKHU
JOJITOBEYHOCTU HAa OCHOBE YMCTO DKOHOMHUYECKHMX IOAXOAOB. B 3TOM Cilywae mis
OTPAXKIAEHUN C YUCTO IKOHOMUYECKOU OTBETCTBEHHOCTBIO, IIOBPEKIAEHUS KOTOPBIX HE
BBI3bIBAIOT JPYIMX MOCJHEACTBUN, KpOME JEHEXKHBIX YOBITKOB, CBSI3aHHBIX C
HEO0OXOJMMOCTBbIO BOCCTAHOBJIEHUS WJIM PEMOHTA, ONTUMAajbHasl JOJITOBEYHOCTh B
o0uieM ciay4yae HaxOJIUTCS MO CyMMapHbIM OKHUJAEMbIM PACX0JlaM, COCTOSIIUM M3
IIPUBEICHHBIX 3aTPAaT HA BO3BEACHUE M JKCIUIyaTAlMIO0 OTPAXIEHUS M 3aTpaT Ha

BO3MEIIIEHHE yIIepOa OT BO3MOKHBIX IMOBPEXKACHUI U pa3pyILICHH.
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NCHOJIb30BAHUE KOMIIO3UTHBIX MATEPHUAJIOB
IMPU PEKOHCTPYKIIUU 3JAHUH 1 COOPY KEHUN,
METOJUKA U PE3VYJbTATHI UCIIBITAHUHA

3E3APAXOB P.A.

Mazucmpaum xageopvl cmpoumensbHuvix U 00uWenpopeccuoHanbHblX OUCYUNIUH,
Martixonckuu 2ocyoapcmeennblil MmexHON02UYeCKUL YHUBEPCUMem,
Poccus, 2. Matixon

IIEXOTHH A.H.

Mazucmpanm kageopvi CmpoumenvHulx U 00uenpodhecCuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKULl YHUBEePCUmMem,
Poccus, 2.Matixon

O/IUDHUPOB I0.A.

mazucmpanm kageopvi CmpoumenvbHulx U 00uenpogheccCuoHanbHbIX OUCYUNTIUH,
Matixonckuui 20cyo0apcmeennvlil MexHOA02ULeCKUL YHUBEePCUmem,
Poccus, 2. Mauxon

HIHIIIOBA P.I.

doyenm Kageopvl cMmpoumenbHvix U 00uWenpogpeccuoHaIbHbIX OUCYUNIUH,
Matixonckuii 20cy0apcmeenmblil MexHOI02ULeCKUll YHUBepCumem,
Poccus, 2. Mauxon

OOBeKT M3y4eHHUs B CTaTbe — METOAMKU M HCIBITAHUS KOMIIO3UTHBIX MaTE€pUANOB IS
00BEKTOB CTPOUTENBCTBA, IPEAMET — U3yUeHUE U HAOII0IeH!Ee 3a pe3yabTaTaMu ucnbiTanuid. Lensb
- OTIpe/IeNIeHre PallMOHABHOM 00JIaCTH MPUMEHEHHUS! KOMITO3UTHBIX MaTepUaioB B CTPOUTENILCTBE U
pa3zpaboTKa MpeAJIOKEHUN TT0 CO3aHUI0 HAJIeKHOW HOPMATUBHOU 0a3bl HEOOXOIMMOM /I pacyeTa
KaK BHOBb U3TOTaBIIMBAEMBIX, TAK U YCUIIMBAEMBIX KOHCTPYKIIHMI C UCTIOIb3YEMbIX HETPAIUIIMOHHBIX
MaTepuasoB.

KiroueBblie €j10Ba: KOMIIO3UTHBIE MAaTEPHUAIIbl, MaTEPUAIBl U KOHCTPYKLUHU, COOPYKECHHUS,
UCCIIEA0BAHUSA U PACUETHI.

B Ommwxkaiimue roapl B Hamed CTpaHe HYXKHO OyJeT PEKOHCTPYHUPOBATH
CYIIIECTBEHHOE YHCJIO IITATCKUX U WHAYCTPUATBHBIX 3JJaHUN M COOPYKEHUH. 3aTpaThl
P 3TOM MOTYT OBITh T'OpPa30 CHIKCHBI 3a CUET YIYUIICHHS TEXHOJIOTHYCCKUX
MPOIIECCOB  MPOM3BOJCTBEHHBIX  PEXKUMOB  (MHAYCTPUAIBbHBIC CTPOCHUS) U
MaKCUMaJIbHOTO MPUMECHEHUS CYIIECTBYIONIMX IT0a e, YaCTeHBKO PEKOHCTPYKITHS
COTIPOBOXK/IAETCSI M3MEHEHHWEM Harpy30K Ha CTPOWUTENbHbIE KOHCTPYKIIMH U

HU3MCHCHUCM HX HU3HAYAJIBHBIX KOHCTPYKTHBHBIX CXCEM, YTO 4YaCTO IIPUBOAUT K
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HEOOXOIUMOCTH YBEIMYECHUSI HECYLIEH CIIOCOOHOCTH KOHCTPYKLMH U, CIEACTBEHHO,
UX YCUJICHUS.

HanoOHOCTh yCHIIeHUS! CTPOUTENIBHBIX KOHCTPYKIIMH B MPOIIECCE IKCILTyaTalllu
NOSIBIIIETCS. HE TOJBKO MPH PEKOHCTPYKIMH, HO M MO NMPUYMHE MX U3HOCA B UTOTE
HETPEBUICHHBIX IUJIAHOM HW3MEHEHUM CHEHTEeXHOJOTUU MPOU3BOJCTBA, PA3HBIX
NOBPEXKACHUH U T. 1I.

OT TOro 4To B MPOU3BOACTBEHHBIX 3IAHUSX U COOPYNKEHHUSX TOCHOACTBYIOT
&KEJIe300€TOHHBIE  CTPOUTENIbHBIE  KOHCTPYKIMH, CYMMHpPOBaHME U  0030p
CYLIECTBYIOIIUX  NPEMJIOKEHUM IO  MPOCKTUPOBAHUIO U  HUCIOJIb30BAHUIO
pPE3yJAbTaTUBHBIX METOJIOB YCUJICHUSI TaKUX KOHCTPYKIIMM, U MX COOTBETCTBYIOIIAs
KJaccu(ukaiuysa uMeeT 3HauMMOe 3HaueHue.

C BO3HUKHOBEHHUEM BBICOKONPOYHBIX HEECTECTBEHHBIX YIJIEPOJHBIX W
apaMUJIHBIX BOJOKOH BO3HUKIHM COBPEMEHHBIE CHOCOOBI U CHEITEXHOJIOTHH,
paspemniaronie  BOCCTAHABIMBATh M YBEJIMYMBATH  HECYIIYIO  CIIOCOOHOCTH
KOHCTpYKIMK. C UX MOANEPKKOM MOXHO B KOPOTKHE CPOKM U C MUHUMAIbHBIMU
TpyJl03aTpaTaMu TOpa3o YBEIUYUTh CPOK CIY>KObI CTPOUTEITBHBIX KOHCTPYKIIHIM
31aHUNA U coopyxkeHnil. HeB3upass Ha BBICOKYIO II€EHa KOMIIO3UTOB, IPUMEHEHUE HUX
JUISL  YCUJIGHHSI CTPOUTENIbHBIX KOHCTPYKIMM B TMPAKTUYECKH BCEX CIydasix
OKa3bIBACTCS IKOHOMHYECKH PAIMOHAIBHBIM, T. K. pabOTy MOKHO HCIONHATH 0e3
UTOTa COOPYKEHUS U3 SKCIUTyaTalluu, IPU 3TOM ropas3o COKpPAIIAETCs TPYJ0EMKOCTh
MIPOU3BO/ICTBA.

OcHOBHBIE cTydau, KOT/Ia MOSBIIAETCS HAIOOHOCTh B YCUJICHUH KOHCTPYKIIHIA:

e BceoOIIee HEpabOTOCIIOCOOHOE TEXHUYECKOE COCTOSIHHE OOBEKTa, 4YTO
TpeOyeT HENPEMEHHOr0 HEMEJIEHHOTO pPEMOHTa B IENsIX €ro IMocCieayroliei
HEOIIaCHOM JKCIUIyaTalluH;

e O0BEKT HAXOAUTCI B pabOTOCIIOCOOHOM TEXHHYECKOM COCTOSHHH,
KOHCTPYKITUHU COEPEraroT KacaTeIbHO BHICOKYIO KPETIKOCTh, HO TPEOYETCS MPOU3BECTH
WX YCWJICHHE B CBSI3U C YBEIMUYCHUEM JEHCTBYIOIIUX JIUOO MEPCIEKTUBHBIX HArPy30K;

® YCUJICHUS KOHCTPYKIIMH, CBSI3aHHBIE ¢ U3MEHEHUEM (QYHKIMI 00BEKTa, ero
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OTJEJIBHBIX KOHCTPYKUHUI JTUOO 37IEMEHTOB.

KoMIo3uTHble CHCTEMBI YCUJIEHUS, HCIOJIb3YEMBIE B MPAKTUYECKH BCEX
CTpaHaXx B TEYEHHUE 2-X JECATHWIETUH, OTMEHHO 3apeKOMEHJOBaJIM ce0sl Kak B
OOBIKHOBEHHBIX YCJIOBHSIX, TaK U B 30HAX CEHCMUYECKOM akTUBHOCTH. [IpeBocxoacTBO
JAHHOT'O Croco0a YCUJIEHUS! — POCTOTA U HEBBICOKAS TPYJOEMKOCTb.

Bremnee apMHUpOBaHUE KOMITO3UTHBIMU MaTepHalamMu
(¢pubpoapmupoBanHbIMU TIIacTHKaMu, Aanbine DAII) ¢ moaaepKKO yriaepoIHbIX,
apaMUIHBIX U CTEKJISIHHBIX BOJIOKOH IPUMEHSETCS JUIsl ITPOIOJIBHOTO U MOIIEPEYHOTO
apMHUPOBAHMSI  CTEPXKHEBBIX  JJIEMEHTOB, JUIsl MPOU3BOJCTBA  APMHUPYIOLIUX
YCHWJIMBAIOLIMX 000JI0UYEK Ha KOJIOHHAX U OMOPaxX MOCTOB, 3CTaKaJl, KOHCOJSAX KOJIOHH,
JUIS YCUJIEHHUS TUIUT, 000JI0UEK, 3JIEMEHTOB ()epM U APYTUX KOHCTPYKUUi. PazymHoM
cTerneHplo ycuieHus ¢ nomombio cucrembl OAIL aBiercs nquanazon 10-60 % ot
MCXOJIHOM Hecylled CIOCOOHOCTH yCHIIMBAEMOW KOHCTpYKUMHU. CucTeMa yCHIICHUS
®AIl MOXET MCNONb30BaThCs, €CAM (paKkTUUecKas KpEenKoCTh Ha ckaThe OeToHa
KOHCTPYKIIMM cocTaBisieT He MeHee 15 MlIla. DOr1o nmmuTHpOoBaHHE HE
pacnpoCTpaHseTCs Ha YCWJIEHHE CKAThIX W BHELEHTPEHHO CXKaTbIX 3JIEMEHTOB
TOPU30HTAIBHBIMUA 000MMaMHU, KOTla 3Ha4MMa TOJIbKO MEXaHU4YecKasl CBA3b 000HMBI
C KOHCTPYKLIHEM.

Oco0eHHO MPEenNOYTUTENbHBI ISl YCUJICHUSI KeIe300€TOHHBIX KOHCTPYKIUH
KOMITO3UTHBIE MaTepUaIIbl C TOMOUIBIO YTIEPOAHBIX BOJIOKOH. OHM BIAACIOT BBICOKOM
KPENKOCThIO Ha PACTSHKEHHE U CKaTHE M OJIM3KUM K CTaJIM MOZYJIEM YIIPYTOCTH, a eIlie
CTOMKOCTBIO K Pa3HbIM BpaxaeOHbIM cpenaMm. CeroaHsi BBIITYCKAIOTCS YIJIEpOJHbIE
JIEHTHI C IPOYHOCTHIO HA PACTSHKEHUE TPU ThicA4uM NATbcoT MI1a u Gonblie, 1 MoylIEM
ynpyroctu — 230-240 I'Tla, T. . maHHBI MaTepuan NPUOIU3UTEIHLHO B BOCEMb pa3
KpEen4e U B IISATh pa3 JIErye NPUMEHSIEMOM B CTPOUTENBCTBE apmaTypHou ctaim AS00.
Cxookue MaTepHalibl ¢ MOMOIIBIO APAMUJIHBIX BOJIOKOH UMEIOT MEHBIIYIO MPOYHOCTh
Ha CKaTHE, a CTEKJIOIUIACTUKY — KaCcaTeIbHO HU3KUI MOAYJIb YIIPYTOCTH.

Monynb ynpyroctd KOMIIO3UIIMTHBIX MaTEPUAIOB UMEET 3HAUMMOE 3HAUEHHE

MpU YCWICHUH CTPOUTENBHBIX KOHCTPYKIIMH, B OCOOCHHOCTH MPHU TMPUMEHEHUU
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KOMITO3UIIMOHHBIX YCUJIMBAIOLIUX 3JIEMEHTOB 0€3 3a01aroBpEMEHHOT0 HAPSIKEHUS.

TosbKO CypOBBIE 3JEMEHTHl BHEIIHETO ApMHUPOBAHHMS MOTYT YMEHBUIUTH
HaANpsDKEHUST B IPUCYTCTBYIOINIECH apMaType. DJIEMEHThI BHEUTHErO0 apMUPOBAHUS U3
CTEKJISIHHBIX JIMOO apaMHJIHBIX BOJIOKOH 00si3aHbl OBITH TOpa3/lo TOJIIE, YeM U3
VIJEPOJHbIX H3-32 KAcaTeJIbHO HU3KOr0 MOIyJid ynpyroctd. Bmopouem npu
UCIIOJIb30BAaHUU TOJICTHIX IJIACTUH BHEIIHETO apMUPOBAHMS TOSIBIISIETCS MPOOJIeMKa
o0OecrieueHruss COBMECTHOM pPal0OThl YCHIIMBAIOMIUX KOMIIO3UTHBIX JJIEMEHTOB C
OETOHOM KOHCTPYKIIMM HM3-3a TOSBIICHUS OIPOMHBIX KacaTelIbHbIX HANpSXKEHUH Ha
rpaHule OETOH-KOMIIO3UT M YIPO3bl XPYNKOTr0 YHUUYTOXEHHUS OT ciBura. M3ydenus
MOKa3aJIk, YTO TOJICThIE 3JIEMEHTHl YCWJICHHS W3 CTEKJIOIUIACTUKA HE JOCTHUraloT
pacyeTHOM MPOYHOCTH, TOJIIMHA 3JEMEHTa YCUJIEHMsI He JOJDKHA mpeBbimath 1/50
IIUPHUHBI €r0 CEYEHUS.

bmaromaps BbICOKOM KOppo3moHHOW cToMKocTH DAII, BHomHE BEpOATHO
YCUJIEHUE KOHCTPYKIMI B YCJIOBHUSX BpaxkaeOHOU cpenbl. [IpumeHeHHE cucTeMbl
@AII He ocTaHaBIMBAECT HAYaBIIMECS MPOLECCHI KOPPO3WHM APMATYPHOM CTajlud B
OeToHe.

CrnencTBEeHHO Mepe]] YCUJICHUEM KOHCTPYKIIMU HY)XKHO 00padoTaTh OETOHHYIO
MOBEPXHOCTh MUTPUPYIOIMIMM HHTHOUTOPOM KOPpPO3UHM apMaTypHOH CTalld, a Npu
OTJEJICHUH 3alllUTHOTO CJIOSI — OrOJUTh apMarypy M oOpaboTarb €€ TpyHTOM-
npeoOpa3oBaTeaeM p>KaBUMHBI U MOCJIE 3TOr0 BOCCTAHOBUTH OOOPOHUTEIBHBIN CIIOM
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 MTOAJIEPKKOM, K IPUMEPY, CTaIbHBIX 000¥M. J1Jis
obecrieueHus: pacuyeTHON COBMECTHOM paOOThI JKEJI€3HbIH 000UMBI ¢ YCIUOOBAEMbIM
AJIEMEHTOM TPeOyeTCsl BKIIOUUTH AJIEMEHTHI 000WMBI B paboOTy, YTO JOCTHUTAETCS
MyTeM IPOU3BOJACTBA B 000iMe ycunui npeananpsbkeHus. OO0HMBI U3 yriiexoJicTa

WIH JIaMeJel BKJII0YaroTCs B paboTy YCHIIMBAEMOT'O 3JIEMEHTAa 4yepe3 KJIeeBOW CIon
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€CTEeCTBEHHO BO BpeMsi MOoHTaxa. Ilpu mpumenennn oboim u3z ®AII Bospacraer
BCEOOIIasl TUTACTUYHOCTH CEYCHHSI M33a CTIOCOOHOCTH Pa3BUBATH MPHU CKATHH OOJIBIIE
BBICOKYIO nedopmaruio 10 yHuuToxkeHus. Ooorima DAIIl MOXKeT Takke OTCPOUYUTH
MCKPUBJIICHUE JKEJIe3HBIN IPOJI0JILHON apMaTypbl, paboTarolieil Ha cxKaTHe, U YCUITUTh
MECTO HaXJIECTOYHOT'O COEIUHEHHS >KEJIE3HBIH MPOAOIbHOU apMarypbl. OOOHMBI
OAII Taxxe TPUMEHAIOTCA ISl YBEIUYEHUS CEUCMOCTOMKOCTH KOJIOHH, OIOP MOCTOB
U T. I

Cucrtembl @AII Takxke MOTYT ObITh HCTIOJIB30BAHBI JJI YCUIJICHHS] HAKIIOHHBIX K
MPOJOJIBHOM OCH CeUYeHUW. YcuieHue pocturaercsd HakienBanuem OAIT B
MONEPEYHOM HaIPaBJICHUU K OCH JIEMEHTA MO0 NEPHEHANKYISIPHO MOTCHIINATBHBIM
TpeLIXHAaM B OLIOPHOM CEYEHHH.

Komno3uTHbie MaTepuaibl, apMUPOBAHHBIE CTEKIOTKAHBIO, YTIIEPOAHBIMU JTN00
apaMHJHBIMUA BOJIOKHAMH, MOTYT HMCIIOJIb30BAThCA HA BHEIIHUX IMOBEPXHOCTAX IS
MOTIPABJICHUS] YTEPSIHHOW HECYIIEH CIOCOOHOCTU KOJIOHH B CiIy4yae IMOTEpPH YacTH
CEUEHHUs apMmaTypbl B HTOre €€ KOppOo3uu JMOO0 sl YBEIMYECHUS HECYIIeH
CIIOCOOHOCTH B CIIy4ae YBEIUUYCHUS JICHCTBYIOIIMX HATPY30K.

Kpyrosoe oGeptriBannie @DAIl BOKpyr ompeleleHHBIX THIIOB 3JIEMEHTOB,
paboTarolKX Ha CKaTHe, CO3/IaeT JIUMUTUPOBaHUE 1€(POPMUPOBAHUIO B MOMEPEUHOM
HaIpaBJICHUU MTyTEM MIPOU3BOACTBA 0OOWMBI C OPUEHTAITUEN BOJIOKOH B IMOMEPEYHOM
HAMNpaBJICHUU U TPUBOJNUT K YBEIWUYCHUIO MTPOYHOCTU NpH cxkatuu. [Ipu yBennueHun
CKMMAIOIIUX HArpy30K 000¥Ma HCTIBITHIBACT PACTSKEHUE, YACPKUBAsi CTAHOBIICHUE
nomnepeuHbix nedopmarnuii. B3HOC TIPOJOIBHO PACTHONOKEHHBIX BOJIOKOH Ha
KpPEMKOCTh MPU CXKAaTUM OCTOHHOTO 3JIEMEHTa WUrHOpuUpyeTcs. s BepHOU palOoThI
000MMBI HY>KEH €€ TUIOTHBIM KOHTAKT C SJIEMEHTOM; BEJTMYMHA CIEIUICHUS ¢ OETOHOM
TYT PELIAIONIETO BO3ACHCTBUS HE OKA3bIBACT.

JlaHHyt0 pa3pabOTKy MOYKHO HCIIOIB30BaTh PU PEIICHUH BCEBO3MOXKHBIX 3a1a4
110 PEMOHTY U YCHJICHHIO (BO30OHOBIIEHNE HECYIIEH CIIOCOOHOCTH) KOHCTPYKITHIA:

® PEMOHT U YCUJIEHUE «YCTapeJbIX» KOHCTPYKIHH (MOCTOB, yail OacceiHOB,

0aJIOK, KOJIOHH), TPEOYIONIUX YBEIWUYEHUS HECYIEH CIIOCOOHOCTH H3-3a CTapeHHUs
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MaTepUaiOB U YBEIUYEHUS PACUETHBIX IKCILUTyaTallHOHHBIX HAIPY30K;

¢ iepeodopya0BaHKe, TepenpoPUINPOBAHIE HHTYCTPUATBHBIX M COLUATIBHBIX
3JIaHUM;

e BO300HOBJICHHE TMOCJE TOKAPOB, B3PBIBOB W JPYrUX YpE3BbIYANHBIX
00CTaHOBOK;

® HCIIPaBJIEHUE HEIOCTATKOB MPOEKTUPOBAHUS TMO0 BO3BEICHUS 3[JaHUM, TAKUX
KAaK HEYJIOBJIETBOPHUTEIHbHOE apMHPOBAHUE B M3rMOAEMBIX 3JEMEHTaX MO0 HU3Kas
KpPENKOCTh OETOHA HA CXKaTUE B KOJIOHHAX;

® YCWJICHHE KOHCTPYKIMH I yBEIWYEHUS CEUCMOYCTOMYMBOCTH CTPOCHUS
100 COOPYKEHUS;

e Onarojaps BbICOKOW KOPPO3MOHHOM CTOMKOCTH, BIIOJHE BEPOSITHO YCUJICHUE
KOHCTPYKIUH B YCIOBUSX BpaxaeOHOM cpeibl. OCHOBHbBIE KOHCTPYKTUBHbBIE PEILICHUS
YCUJICHHUS:

e ycwieHue OaloK, IUIMT IWUJIOHOB, KOHCOJIbHBIX CBECOB Ha JCHCTBHE
M3TUOAIONMX MOMEHTOB (JUIsl TUTUT — KaK «MPAaBUIBHBIX», TaK U «HETaTUBHBIX)),
IIyTEM YCTAHOBKM YIJVIEIUIACTUKOB B 30HAX pACTSHKEHUS, KOMIIEHCHUPYIOIIUX
MIPOJOJIBHYIO apMaTypy;

e yCcuJIeHHE OaJlOK IO MOIMEPEYHOM cuiie B 30HaX ONMUpaHus, MyTeM yCTpoicTBa
Uo0Opa3HbIX XOMYTOB, CIIY>KaIlUX JOMOTHUTEIILHON MOTIEPEYHON apMaTypo;

® YCUJICHUE KOJIOHH Pa3HOT0 CEUEHHUS MyTEM MPOU3BOJICTBA BOKPYT HUX 000iM,
YHUMAIOIIMUX MONepeyHble AepopMalii, TEM CaMbIM MOBbIIIAsl KPENKOCTh OETOHA
KOHCTPYKIIMHU Ha C)KATHE.

[IpeBocxonctsa ycuiienus OAIIL:

* OCTAaHOBKA pa3pylIAOIINX MTPOLUECCOB, MPOUCXOIAIINX B T€JIE KOHCTPYKLUU;

* CYILIECTBEHHOE YBEJIMYEHUE MEKPEMOHTHOTO MEPHOJa, 0aroaaps BbICOKOU
KOPPO3UOHHOW CTOMKOCTH BHEIIHETO APMUPOBAHMUS;

* BO3MOXXHOCTb 110A00pa HYKHOM CTENEeH! YCUIIEHUS — JIEHThl MOKHO KJIEUTh B
HEKOTOPOE KOJIUYECTBO CJIOEB, A €IE — C ONPEAEICHHBIM LIaroM;

* C)KaThle CPOKH BBITIOJTHEHHS padoT;
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* B IPAKTUYECKH BCEX CIIydasiX €CTh BO3MOXXHOCTH BBIIOJIHEHUS paboT O6€3 uTora
KOHCTPYKIIUU U3 SKCIUTyaTaluu;

* OTKAa3 OT TSDKEJBIX CPEJICTB MEXaHU3AIIHH;

* HE3HAYUTEJIbHOE YBEIMUECHUE 00bEMOB U COOCTBEHHOTO BECa KOHCTPYKIIHIA.

B peanbHOe BpeMs YCHIIEHUE CTPOUTEIbHBIX KOHCTPYKIHMN KOMITO3UITUOHHBIMU
MaTepHalaMi YaCTEHbKO SIBIISIETCSA MEHee TPYJOEMKHM M DHEpPro3aTpaTHbIM
MPOLIECCOM IO COIOCTABJIEHUIO CO BCEMHU JAPYTMMH AHAJIOTMYHBIMU METOJaMHU
yCHJICHHsI. DTO 00CTOSATEIHCTBO UMEET 3HAUMMOE 3HAUCHUE ITPU PEMOHTE U YCUIICHUH
MHOTMX  KOHCTPYKIM, K NOpPHUMEPY, MOCTOBBIX Ha AaBTOAOPOXKHBIX H
KEJIE3HOJOPOKHBIX ~ MAarucTp, KOrjga HX OTKa3 (BpEMEHHOE IpepbIBaHHE
AKCIUTyaTaIli ) BO BPEMS BBITIOJHEHUSI PEMOHTHBIX pa0OT MPUBOIUT K CYIIECTBEHHBIM
(vHaHCOBBIM moTepsM. BceM 3TUM MOXXHO OOBSCHUTH PACIIMPSIOMIUNACT 00BEM
WCIIOJB30BaHUS  YCWICHHUSI CTPOUTEIBHBIX KOHCTPYKIMH  KOMIO3UIIMOHHBIMU
MaTepualiaMH KakK 3a FpaHulEl, TaK U B HALlIEH CTPaHE.

Tak ykazannem denepalibHOr0 JOPOKHOIO areHTcTBa Pycckoit denepauu ot
MIEPBOTO amperis ABE Thicsuu TpuHaaaTh . Ne 413-p (moapasnenenusim PocaBromopa,
(benepaibHBIM YIIPaBICHUSIM aBTOMOOMIIBHBIX IOPOT, YIIPABIECHUSIM aBTOMOOUIIBHBIX
JIOPOT, MEXPETUOHATBHBIM JAUPEKIMSIM MO CTPOUTEIHCTBY aBTOMOOWIBHBIX JOPOT
dbenepaibHOTO  3HAYEHHS, 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 KOHCTPYKIIUI MOCTOBBIX COOPYKEHUN.

YBenuueHue Hecyliel CnoCOOHOCTH 3JIEMEHTOB MOCTOBBIX KOHCTpYKIuit DATT
BIIOJIHE BEPOSITHO MPU HEOOXOJIMMOCTH MPOIYCKAa CBEPXHOPMATUBHOM HArpy3Ku
(MaccUBHOTO aBTOMOOWIISI) U TIOTIPABJICHUS HECYIIeH ClIOCOOHOCTH (CHUBMBIIEHCS, K
MpUMEPY, U3-3a YMEHBILICHHUSI CEUEHHUs apMaTypbl M3-3a KOPPO3UH, MOBPEXKICHUS
0eTOoHa, yBEJIMYEHHUS HETPEPHIBHON HATPY3KH HA COOPYKEHUE).

Hcnonb30BaHWE HOBEMIIMX CIENTEXHOJOTHMM W MAaTEPUAIOB IPU YCUICHUH
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CTPOMUTENBHBIX KOHCTPYKIMH PpPAa3pelIuT YBEJIUYHUTh MEXKPEMOHTHBIE CPOKH H
COKpaTUTh 00bEM OIOKETHBIX CPEACTB, BBIACISIEMbIX HA PEMOHT U PEKOHCTPYKIIUIO
30aHUN U COOPYKECHUM.

Bospactanue nOpOU3BOOUTENBHOCTH M JOJTOBEYHOCTU  CTPOUTEIBHBIX
KOHCTPYKIIM Ha COBPEMEHHOM »JTale YJIY4YIIEHUS CTPOUTEIbHOM HHIYCTPUU HE
BIIOJTHE BEPOSATHO 0€3 MPUMEHEHHSI HOBEHIIINX BUIOB KOMITO3UTHBIX MaT€PUATIOB.

DKcITyaTanus MHOTUX 3JJaHUN U COOPYKEHUM, K IPUMEPY, IO MPOU3BOJICTBY U
XPaHEHUIO MUHEPAIbHBIX YIOOPEHH, a TaK K€ UHIYCTPUAIbHBIX OOBEKTOB 1IBETHOM
1 4EPHON METaUTypruu, XUMHUH, HEPTEXUMHUH U JIp. CBS3aHA C MPUMEHEHHUEM, JTUOO
BBIJICJIEHUEM B MPOLIECCE MPOU3BOJICTBA MPOAYKTOB, BPAXKIECOHBIX 1O OTHOIICHUIO K
OOBIKHOBEHHOMY jKesie300eToHy. Bo3pacTanue A0JITOBEYHOCTH TPaJIUIIUMOHHBIX
AKEeJIE300€TOHHBIX KOHCTPYKIMM TPU HX SKCIUTyaTallid B YCJIOBHUSX BO3JCUCTBUS
BpaXJIeOHOM cpeibl TPEOYeT NOPOTOM U TPYIOEMKOM 3aIUTHI.

Orta mpoOjeMKa CHHUMAETCS, €CIM NPUMEHSTh i1 YKa3aHHBIX OOBEKTOB
CTpolMarepuabl, KOTOpble OyIyT NEPBOHAYAILHO MHEPTHBI K BpaxaeOHou cpexae. K
TaKUM MaTepuajiaM OTHOCSITCSI TOJUMEPOETOHBI C MOMOIIBIO Pa3HBIX BHJIOB CMOJI:
bypdypoii-aneTOHOBBIX, MOTUIPUPHBIX, SMOKCUIHBIX U APYTHX, JIF00AsT U3 KOTOPBIX
MMEET CBOIO Pa3yMHYIO 00JIaCTh UCIIOJIb30BAHUS.

K nmnpumepy, »smnokcuHas cmoJia pe3yidbTaTHUBHA M MPHU  COMNPSIKEHHUH
OOBIKHOBEHHOTO OO  mpeaHanpsbKEHHOro  Tshkénoro  skene3oberoHa. OO0
PE3yJAbTaTUBHOCTU MPUMEHEHHS U €JUHOBPEMEHHO JOJITOBEYHOCTH HUCIOJIb30BAHUS
ATOM CMOJIBI MOXKET CBUJIETEIBCTBOBATH MOCT uepe3 peky JloH Ha BopommioBckom
npocrekte B PocTtoBe-Ha-Jl0HY, CIaHHBIN B SKCITyaTallMIO B OHA ThICSYa AEBITHCOT
WECTBAECAT CEApMOM Toay. Hecymme KOHCTpYyKIMM NPOJETHBIX CTPOECHHUM 3TOTO
MOCTa B BUJIE IEPEMEHHOTO MO BBHICOTE KOPOOYATOrO CEUCHUsI OOBEIUHEHBI TOJIBKO C
NIPUMEHEHUEM 3MOKCUTHON CMOJIBI.

Pe3ynpTaTHBHOCTH OJIMMEPOETOHA PE3KO MOBBIIIACTCS, €CITU B3aMEH OOBIYHOM
KEJIC3HBIM apMaTypbl MPUMEHSIETCS CTEp)KHEBasi JTUOO KOMIIO3UTHAS CTEKJIO JIMOO

YIJICTUIACTUKOBAsl apMaTypa, KOTOpash MO COKpalIEHHON 3amagHONl TEPMUHOJIOTUU
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o6o3navaetcss GFRP u CFRP cooTtBercTBeHHO. [IpuMeHeHre 3TUX BUIOB apMaTyphl
OTKPBIBAET BO3MOXKHOCTH IS TPOM3BOACTBA HOBBIX BHJIOB CTPOUTEIBHBIX
KOHCTPYKIHH, BIAJACIOIINAX MOBBIIIEHHOW KOPPO3ZUUHON CTOMKOCTBIO.

Bcesikas u3 BbIlIEHa3BaHHBIX BUJOB apMarypbl UMEET IO COMOCTABIECHUIO CO
JKEIIE3HbI KaKk CBOM IIPEBOCXOJICTBA, TaK H Heao4yeTel. B yacTHOCTH,
CTEKJIOIJIACTUKOBAsT apMaTypa UMEET OOJIbIIIE BBICOKYIO KPENMKOCTh Ha OOpBIB, B 3-
YEThIpE pa3za MPEBBIIIAIONIYI0O KPENKOCTh OOBIKHOBEHHOW JKEJIE3HBIM apmaTyphl,
BBICOKYIO CTOMKOCTb K KHCJIOTaM H IIEJI04aM, HE JIeKTponpoBoaHa. [Ipu 3ToM nmeet
COMOCTaBUMYIO C OOBIYHOM apmaTypoil I1ieHa. Bmpouem 3HAUUTENBHBIM €€
HEJIOCTATKOM SIBJIAETCS HU3KUWA MOJYJIb YIPYTOCTH, KOTOPBIM NPakTUYECKH B 4 pasza
HUXKE, YEM y CTaJld, YTO CBUJETEIBCTBYET O CIICIMPUIESCKUX YCIOBUAX U 00J1acTh €€
WCTIOJIb30BaHUs.

Bonpoc u3ydeHus CTEKJIOIUIAaCTUKOBOW apMarypbl W €€ MNPUMEHEHUS IpHU
M3TOTOBJICHUH KEJI€300€TOHHBIX KOHCTPYKIIUIA B T€3UCE HE sABIsieTCss HOBBIM. Hauamno
ATUM U3YYEHUSM B HaIlIe cTpaHe ObLIO MOJIOKEHO €lIE BO 2-1 MOJIOBUHE ABAIATOrO
Beka, koraa CoBerckuid Coro3 BXOAWI B TO BpEMsSI B TPOMKY JIMAEPOB MO U3YUYEHHUIO,
MIPOU3BOJICTBY M HUCIOJb30BAaHUIO KOMIO3UTHBIX MaTepuaioB. OrpOMHOM B3HOC B
OCBOEHME 3THX MaTEpPHalOB, BKIKOYAs M CTEKJIOIUIACTUKOBYIO apMaTypy, BHECIH
3HAMEHUTBIC B 00JIACTH TEOPHUH U MPAKTHUKH kese300eToHa yuénnie: H. . AxBepos,
O. 4. bepr, A. A. I'Bo3nes, H. I'. JIutBunos, B. ®. Haboxkos, JI. C. ®puamMan, 1 UHbIE.

Bnpouem  orcyrcTBME — (DMHAHCHpOBAHUS  OTPACIECBOM  HAyKH  TOCTE
npoucuiectBuii 90-X rogoB, HALOJITO OTOJABHHYJU IMOCIEAYIOLUIME HU3YUYECHUS ATUX
MaTepualioB, CBEJIS U MPOU3BOCTBO KOMITO3UTHBIX MaTepranoB (PaKTUUECKU JI0 HYIIS.
B wrore, maneMa nuaepcTBa B JaHHOM BOIIPOCE IEpellia K 3alaJHbIM CTpPaHam,
KOMIO3UTHAsI TPOAYKIIUS KOTOPBIX ceiuac OOIUPHO PEKJIaMUPYETCS B HAIIIEH CTpaHe.

VYrnemnactukoBas cTepKHEBas apMarypa, Kak mpaBuiio, OOJIbIIE YeM B JiBa pa3a
KpeIye CTeKJIOIJIACTUKOBOM 1 B 5-6 pa3 kpemue 0ObIKHOBEHHOM keme3HbId. [Ipu aTom
UMeeT MeCcTO (haKTUYECKH HWJCHTUYHBIA CO CTajbl0 MOJYJIb YIOPYrOCTH, 4YTO,

OeccriopHo, OoJbllle Pe3KO MOBBIMIAET €€ KOHKYPEHTOCIOCOOHOCTh. Bmpouem Ha
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CErOJIHSIIHUI JI€Hb OCHOBHBIM HEJOCTAaTKOM 3TOW apMaTypbl SIBISETCS €€ BBICOKAS
[[eHa, KOTOpas MO HEKOTOPhIM NaHHBIM B 25-30 pa3 mpeBbIIIaeT IeHa OOBIYHOMN
KEJE3HbIM apMarypbl. TEXHUYECKMM HEJOCTATKOM JTOM apmaTypbl SBIAETCS
XpYIKOCTh, B OCOOCHHOCTH yAapHas, W TECHbIM Ha TEKYIIM MOMEHT KpyT
n3rotoButene. Tak, €ciy CTEKJIOIIACTUKOBYIO apMaTypy BBIITYCKAaOT B peajbHOE
BpEMsi HEKOTOpPOE KOJIMYECTBO 3aBOAOB Poccuiickoit (denepaiuu, B 4aCTHOCTH B
ITepmu u ropone PocroBe —Ha-/[oHYy, TO YIrieIUIACTUKOBAas Kpyrjias CTEpXKHEBas
apMaTtypa OpOU3BOAUTCS TOJBKO 3a TPAHULICH.

OTcyTcTBHME B Halleil CTpaHe Ha TEKYIIMH MOMEHT HOpPMAaTHUBHOW 0a3bl U
BEPHOTO pacy€THOro arperara MO NPUMEHEHUIO KOMIIO3UTHOM, B TOM 4YHUCIE
CTEKJIOIUIACTUKOBOW ~apMaTyphl, pa3peliaeT MW3rOTOBUTENSIM JTOW NPOLYyKLIHU
OoOLIMPHO €€ pEeKIAMHpPOBaTh, MPHUMEHSS JIMIIb NPEBOCXOACTBA IO MPOYHOCTH.
Bnpodem, M3BECTHO, YTO HU3KUKA MOJYJIb YNPYTOCTU M, KaK CJIEACTBUE, BBICOKAs
ne(pOpMaTUBHOCTh KOHCTPYKLHMN, HHUBEJIHUPYIOT MpaBWIbHBIE KadyecTBa OSTOU
apMaTyphl, BKJIOYas €€ HU3KYI0 1ieHa. BCc€ 3T0 CBUAETENBCTBYET O HEOOXOAUMOCTHU
BBIIIOJIHEHHS TTOCJIE JIOJITOT0 MEPEPhIBAa HOBBIX U3YYEHUI Pa3HbIX BUIOB KOMIIO3UTHON
apMarypbl 1 KOHCTPYKLIMM Ha €€ OCHOBE.

J171s1 BOCIIOJTHEHHSI MHOTHX MPOOEIIOB, CBSI3aHHBIX C TPUMEHEHUEM HOBBIX BUJIOB
KOMIIO3UTHOM  apMmaTypbl, TMOSBUBIIMXCA B IOcleqHee Bpems, Kadeapa
XKeJNe300€TOHHBIX M KaMEHHBIX KOHCTPYKLIMI POCTOBCKOro TrocynapCcTBEHHOIO
CTPOMTENILHOTO MHCTUTYTa pa3paldoTaja MNporpaMMy KOMIUIEKCHBIX HW3y4YeHUH
KeJIe300€TOHHBIX KOHCTPYKUMH C NPUMEHEHUWEM pa3HbIX BHUIOB KOMIIO3UTHBIX
MaTepHuaoB.

[TporpamMma uccienoBaHus keae300€TOHHBIX KOHCTPYKIIMM € UCIOJIb30BAHUEM
KOMITO3UTHBIX MaTepUaioB B KAYE€CTBE BHYTPEHHEN U HAPYKHOU apMaTyphl.

[Ipennonaraemas nmporpamMmma npeaycMaTpuBaeT 00IbIION 00BEM CIIOKHBIX, HO
MHTEPECHBIX, a MOPOH M aOCOIIOTHO HOBBIX HCHBITAHUN HM3rMOAaEMBIX U CXKAThIX
OMBITHBIX 00pa3lOB, U3rOTOBJIEHHBIX U3 Tskesnoro 6erona kiaaccoB B30 u B60. Ilpu

Pa3NUYHBIX BHUJAX HANPSHDKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUSI HCCIEAYIOTCS
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NPOYHOCTh, J1€(POPMATUBHOCTh U TPEUIMHOCTOMKOCTh HOPMAIbHBIX M HAKJIOHHBIX
CCUYCHUM.

B kayecTBe Hecylieldd KOMIO3UTHOM apMaTypbl IMPU HM3TOTOBIEHUU HOBBIX
KOHCTPYKIIMH HCIIOJNB3YeTCsl Kpyrjlasg CTeKJIO U yrjeruiacThukoBas pudiaéHas
apmatypa. [Ipu ycuneHun xeiae300€TOHHBIX KOHCTPYKIIMH B KAaueCTBE HaPYKHOU
apMaTypbl OyAyT UCIIOJb30BaHbl CTEKJIOTKaHb PA3jIMYHOIO BHUJA IUICTEHUS, & TAKXKe
TKaHb U MOJIOCHI (JJaMen) U3 yIJIeIIacTHKA.

BapeupyembiMu (hakTOpaMu SIBISIOTCS: Kjlacc 0€TOHA; MPOIEHTHI CTAIBHOIO U
Pa3IUYHBIX BUJOB KOMIIO3UTHOTO apMHPOBaHHS, KOMOMHHPOBAHHOE BHYTPEHHEE
apMUPOBAHUE C PACIOJIOKEHHEM CTEP)KHEH B OJMH WM JBa psja MPHU pa3IudHOM
COUYETAaHUHU CTAHM U KOMIIO3UTA; THOKOCTD DJIEMEHTOB U KCIEHTPUCUTET MPUITOKEHUS
Harpy3KH; MNPOIEHT U BUIbl KOMIIO3UTHOTO apMHUPOBAHUS MPU YCUJICHUU 3JIEMEHTOB.
N3yuaercs Takke BIUSIHUE KOHCTPYKTUBHBIX MEPOINPHUATHI HAa U3MEHEHUE HECyIIei
CIIOCOOHOCTH YCUJICHHBIX 00pa3IIoB.

OCHOBHBIM METOJIOM HCCJICIOBAHUSI MPUHAT METOJ MPSIMOTO COIMOCTABIICHUS
HECYyIIe CIMOCOOHOCTH ATAJIOHHBIX O0Opa3IOB, HW3TOTOBJICHHBIX M3 OOBIYHOIO
TSHKENTOro 0€TOHA CO CTANBHON apMaTypOil U aHAJIOTUYHBIX 00Pa3I0B U3TOTOBICHHBIX
100 YCUJICHHBIX C UCIIOJIh30BAaHUEM KOMIO3UTHBIX MaTEPUAJIOB.

Hacrosimas nocraHoBoYHas CTaThsd HAYMHAET B OTKPBITOW MEYATH IIMPOKHHN
UK TyOJMKaUi O pe3yibTaTaX HKCIEPUMEHTOB, BBIMOJHEHHBIX COTJIACHO
MPEIOKEHHON TTporpamMmbl. Huoke Ha cTpaHuIlax JaHHOTO COOpHHUKA MyOIUKYIOTCS
JIBE CTAaThbH, B KOTOPBIX IPEACTABIICHBI IEPBBIE PE3YJIbTATHI BBHIIIOJIHEHHBIX HA JaHHBII
MOMEHT JKCIepuMeHTOB. OHHM TIOCBAILECHBI HCCIEJOBAHUIO ITPOYHOCTHBIX U
neOpMATUBHBIX CBOMCTB OETOHA W3TOTOBJICHHBIX C HCIIOJIB30BAHUEM KPYTJIIOH,
pu(dIIeHON CTEeKJIOIIACTUKOBON apMaTypbl. YKa3aHHasi apMarypa MNpou3BelleHa U
nepenaHa TSt UCCIIEIOBAHUS [Tepmckum 3aBOJIOM-TIPOU3BOAUTENIEM.
VYremnacTukoBbple MaTepuaibl HEOOXOAMMbBIC JUISl YCUJICHUS KOHCTPYKIIMHA U BCE
pacxo/iHbIe MaTepuaibl nepeaanbl MOCKOBCKUM PEeTHOHAIBLHBIM OTAeIeHUEeM (hUPMBbI

BASF.
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KoHeuHol 1eNbl0 MPOBOAUMBIX HMCCJICAOBAHUN SIBISIOTCS  ONpPEACIICHUE
paIrmoHaIBHON 00JaCTH MPUMEHEHHUS KOMITO3UTHBIX MAaTEPHAIOB B CTPOUTEIHCTBE U
pa3paboTka MpeAIOKEHHUM TI0 CO3/ITAaHUIO HaJIe)KHOW HOPMATHUBHOM 0a3bl HEOOXOAUMOMN
JUIS. pacdyeTa KaK BHOBb H3TOTaBJIMBAE€MbIX, TaK M YCHJIUBAEMBIX KOHCTPYKIIUH C

HCIIOJIBb3YCMbIX HETPAIUITNMOHHBIX MAaTCPUAJIOB.
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METOAUKA U PE3YJIBTATBI UCIIBITAHUA KOMITIO3UTHBIX
KOHCTPYKIUMH JIJIsSI OFBEKTOB TPAHCIIOPTHOTI'O
CTPOUTEJIBCTBA, YCUJIEHHUIO MOCTOBBIX
COOPYKEHUMH KEJIE3HbIX U ABTOMOBWJIBHBIX JIOPOT,
NCHOJBb30BAHUE KOMITIO3UIIMOHHBIX MATEPUAJIOB
B CTPOUTEJIBCTBE

3E34APAXOB P.A.

mazucmpanm kageopvi cmpoumenvHulx u 00uenpogheccuoHaIbHbIX OUCYUNTUH,
Matixonckuii 20cyoapcmeenHblil MexHON02ULeCKULl YHUBePCUmem,
Poccusa, 2. Mauxon

IIEXOTHH A.H.

mMazucmpanm kageopvi CmpoumenvbHulx U 00uenpoghecCuoOHanbHbIX OUCYUNTIUH,
Matixonckuii 20cy0apcmeennblil MexHON02ULeCKUL YHUBepCUmem,
Poccus, 2. Mauxon

O/TH®HUPOB I0.A.

Mazucmpanm kageopvi CmpoumenvpHulx u 00uenpodheccuoHanbHblX OUCYUNTIUH,
Matixonckuii 20cy0apcmeenblil MexHOA02ULeCKUll YHUBepCUmem,
Poccus, 2. Matikon

MEPETYKOB 3.A.

npogheccop Kagheopsvl cmpoumenbHuviX U 00uenpopheccuoHaIbHLIX OUCYUNTUH,
Mauixonckuii 20¢y0apcmeenHblil MEeXHON02UYeCKUL YHUBEePCUmMem,

Poccusa, 2. Mauxon

OObeKT u3yyeHUs B CTaTh€ — METOAMKU HCHBITAHUN KOMIIO3UTHBIX MaTepHalioB s
00BEKTOB TPAHCHOPTHOTO CTPOUTENBCTBA, NPEAMET — W3ydYeHHE U HaOJro/IeHue 3a pe3yabTaTaMu
ucnelTaHui. Llenp - yCTpaHWUTh OLIMOKM NMPOEKTHUPOBAHUS WIM HCHOJHEHHUS paboT, YBEIUYUTH
HECYIIYI0 CIIOCOOHOCTh KOHCTPYKIMM MpPH yBEIHMUYEHUH PACUETHBIX HArpy3okK, a TakXKe YCTPaHUTh
MOCJIEACTBHS MOBPEXKIEHUS HECYIIIMX KOHCTPYKIUI BO3HUKIINE B X0J1€ IKCIUTyaTallUHU.

KiroueBble cjI0Ba: KOMIIO3UTHBIC MaTepurajibl, MOCTOBBIC COOPYXKCHUSA, TPAAWUIIUOHHBIC
MaTepurajibl, OIIOPbI MOCTOBBIX COOPY)KCHHﬁ, SKCIICPUMCHTAJILHBIC UCCIICAOBAHNUA, CBafHEIE OIIOPHI.

HOCHGI[HGC ACCATHIICTHUEC CBO6OI[HO XapaKTCPU3YyCTCA BBCACHHUCM B
CTPOUTCIILCTBO, B TOM YHCJIC M B TPAHCIOPTHOC, CBCIKCHUCIICUCHHBIX TeXHOJIOFI/If/'I,
HHHOBATOPCKHUX IIpoIcCCcoB BCACHUA CTPOUTCIIbHO-MOHTAKHBIX pa60T,
HUCIIOJIb30BaHHECM HOBBIX, MHOFOO6CIIIaIOHII/IX MaTCpHUaJIOB.

O)IHI/IM u3 HaHpaBHCHI/Iﬁ 0 HCIOJIB30BAHHMIO HOBBIX MAaTCpUaJIOB B
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CTPOUTEIBCTBE IPEACTABIISIETCS  HCIOJIB30BAHUE KOMIIO3UTHBIX  MAaTEpHaJIOB,
COEIUHSIONINX KauyecTBa Pa3HOOOPa3HBIX KOMIIOHEHTOB B OJHY B3aMMO3aBHCHMYIO
CTPYKTYDY.

CTexJIOIIacTUK IO CBOMM CBOWCTBAM IPEACTABIISETCS KOMIIO3ULMOHHBIM
MAaTEepUAJIOM, TAK KaK B €r0 COCTAB ITIOMEIIAIOTCS CTEKIISTHHBIE BOJIOKHA U 3aCTHIBILIAS
HEHaTypajbHas CMOJIA.

Jlnst  OoOBEKTOB  aBTOTPAHCHOPTHOTO  CTPOUTEIBCTBA  CTEKIIOIUIACTHK
0OHapyKMBAET MHOTO HOBBIX BO3MOKHOCTEH, J03BOJISIOLINX 3aMEHUTh COOOM 4acTh
KJIACCUYECKUX METAJUIMYECKUX U3ZEINI, CHU3UB IIPU OTOM 3aTpaThl HA CTPOUTEIILCTBO
Y ONTUMHU3UPOBAB NPUMEHEHHE CIIaBA TaM, I'l€ OH He3aMeHUM. [lo gocToBepHBIM
CBelIcHHSIM  BeO  KypHala «ITPOCTOCTPOI» Ipyu  3aME€HE  MeTauia
CTEKJIOIJIACTUKOM, OOIIMNA yJeldbHbIH BEC TMOKYNKH OIycKaeTca B 9 pas,
OJTHOBPEMEHHO OITYCKAeTCs U €€ CTOMMOCTb, M 3aTPaThl HAa TIOCTABKY.

CTeKJIOIIacTUK XapaKTepU3yeTCs BBICOKOM IPOYHOCTBIO, CPABHUTEIBHO
HE3HAUYUTEIbHBIM YAEIbHBIM BECOM, Pa3HOOOpPA3UEM OpPraHU30BBIBAEMBIX (DOpM.
BaxHyr0 3Ha4MMOCTb B HEKOTOPBIX BapHaHTax HIPAET €ro paauoIIpO3padyHOCTD,
HHU3Kasl JIEKTPONPOBOIHOCTD, & TAKKE IEKOPATUBHBIC KAYECTBA.

OgHrM W3  HampaBlICHUH BBEACHUS CTEKJIOIUIACTMKA B  TPAaHCIOPTHOE
CTPOMTENILCTBO MPEACTABIACTCS CO3JAaHME BUHTOBBIX KOMIIO3MIIMOHHBIX CBall Ha
OCHOBE MYJITPY3UOHHBIX CTEKJIOMIACTUKOBBIX TPYO.

NsroroBnennas kommanueii PAHTEC wu wu3oOpakeHHas Isi HMCHBITAaHUN
KOMIIO3UTHAsI CBasi MPENPOBOXKAAET U3 ce0si MyJITPY3MOHHYIO CTEKJIOIIACTUKOBYIO
TpyOy aumamerpoM 100 MM, B KOTOpOW CTEKJIOMarepuanl MMEET CHeuu(puuecKyro
3aIIaTEHTOBAHHYIO CXEMY YKJIAJKH, METAJUIMYECKUA BUHTOBOM CBAPHOM WJIM JINTOU
HaKOHEYHUK auaMeTpoM 40 cMm. 3akpyuuBaTh €€ MOKHO I10 TOU K€ TEXHOJIOTUH YTO U
METAJUIMYECKYIO, AHAJIOTUYHO 34 CHENUAJIbHO BBAPEHHBIM B HAKOHEUYHUK CTEPIKCHbD.
Jlis BbIpaBHMBAHMS BKPYYEHHBIX CBail MO TOPHU30HTY HX OO0pe3aloT OOBIYHOU
0oJTapKoi, CBEpXy Ha CBal0 MOKHO OJIETh METAJUTMYECKOE HaBEPILIHE, HA KOTOPOE, KaK

Hu 1711 METAJJIMYCCKHUX CBaﬁ, YKPCIUBICTCS Ha 0O0ITHI HGC}’IIII/II\/JI MMBCJIICD.
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Jlns ucnpiTaHuii ObUTa YCTAHOBJIEHA OMbITHAS IUIOIIAJAKA, TAE 3aleraroT
TJIMHUCTBIE OTJIOKEHHUS.

JlabopaTopHble HcCIEAOBaHUS TPYHTOB IIOKa3ald, YTO Ha NPOBEIAHHOU
riyouHe 70 5,0 M rpyHTOBOE Ha4yajo NPeCTaBICHO CYTJIMHKOM CEpPhIM, JEHTOYHBIM,
TEKYYEIIaCTUYHBIM.

Jlns mpoBeAeHUs WCHBITAaHUW B TPYHT ObUIM BBeleHbI 4 cBau (2 cBau C
BUHTOOOPa3HBIMU CBAPHBIMH METAUTMUYECKUMU HAKOHEYHUKAMHU, OOBEIMHEHHBIE C
NyJATPY3UOHHOW CTEKJIOIUIACTUKOBOM TpyOOil KII€eBBIM pPAacTBOPOM U 2 CBau ¢
BUHTOBBIMU  JIUTBIMU ~ METAJUIMYECKUMU HAKOHEUHUKAMH, OOBEAMHEHHBIE C
MyJITPY3UOHHOM CTEKIIOMIACTUKOBOM TpyOOil OCPEACTBOM CaMOPE30B). YTayOJieHHe
CBall 3aBMHYMBAHMEM HCIIOJIHAJIOCH IOCPEJICTBOM OYpWJIBHOTO amnmapara ¢
MaKCUMaJbHbIM BpalaromuM MOMeHTOM 5200 Kre/Mm.

VYriy6ienue cBail B TpyHT UCHOIHSIOCH 10 O0TKa3za. OTlaneHue MexXIy OCAMHU
cBaii paBHO 2,0 M. [Torpy»xeHnue cBau B rpyHT cocTaBuio 1,7 M. Jlig cpaBHEHUS B TPYHT
Ha JMCTAHIMU 2,5 M OT BUHTOBOW KOMITIO3UTHOM CBau ObLIIM BBEJACHBI MOCPEICTBOM
OypHWJILHOTO CTaHKa JIB€ METAJTINYECKHE BUHTOOOpA3HbIE CBaU OJJUHAKOBOTO pa3Mepa.
OTka3 OT JaJIBHEMIIEro MOTPYKEHUs METANIMYECKUX CBAl B IPYHT IPOMCTEKAT Ha
Takou ke riyoune — 1,7M oT moBepxHOCTH 3eMiu. [l mpoBeneHHs] UCIBITAaHUM
BUHTOBBIX KOMIIO3UTHBIX CBall HCIIOJIb30BaJaCh CTaHIMS COOpPHO-pa300pHOIL
KOHCTPYKIMH, COCTOSIIIAsI U3 METauInuecKkor Oanku AByTaBpoBoro cedeHuss Ne 30,
3aKpPEIJICHHOT'0 K METAJNIMYECKUM BUHTOOOPAa3HBIM CBasM C MOMOIIbIO cBapku. s
oOecrniedyeHus OOJIBLIETO Beca JBYTaBp ObLI HArpyKe€H IOMOJHHUTEIbHBIM T'PY30M
maccoit 1,0 T.

HUcnbiTanust cBall BEJIUCh BEPTUKAIBHOM BJIOKCHHOW HEIMOJBUKHOM U
LHUKIMYECKONM HArpy3KoM Ha C)KaTue. 3arpyKeHHE HUCIOIHAIOCH ¢ noMoupo 100-
TOHHOTO THAPOMEXAHMYECKOro JOMKparta. [loCTOSIHCTBO MAaBiieHHMsI B Ipoliecce
KaXXIOro ONbITa O00ecleyuBajgoch IMOAKAYKOW Macia B JOMKpaT, IO Mepe
HEO0OXOJAMMOCTH, PYUYHBIM HacocoM. ['mapaBnuyeckoe JaBieHUE, Mepeaaronieecss Ha

cBaro, (PUKCUPOBAIOCH MaHOMETpOM. [lepecuer Harpy3ku B TOHHaX, B COOTHOIICHUHU
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OT BEJIMYMHBI TUAPABINYECKOTO AaBJICHHUS, M3TOTABINBAJICS IO MIEPEXOHON TabIuIe
JUIsl yCTAaHOBJIEHHOTO THIPOMEXAaHUYECKOTO IOMKpaTa.

HaOGmronenue 3a BepTUKaibHBIMU AeopMallisIMu TPYHTa IIPU UCIIBITAHUHN CBaii
OCYILECTBISUTUCH C TOAIepKKoM mmporudoMepoB AuncroBa [1AO-6, CMOHTHPOBAHHBIX
Ha pEerepHbIX YCTaHOBKAX.

Jns  obecmiedeHUss OCHOBHOTO TPWIOKEHUS HAarpy3Kd 3aBHHUYHMBAHHUE
MOJONBITHBIX CBall MPOU3BOAWIOCH B CTPOrO0 OTBECHOM IMojoxkeHuu. Kpome Toro,
co0JiroaIack 10CTaTOYHas COOCHOCTh CBau U JJOMKpaTa, JOCTUraeMas ¢ IoJIJIePIKKOM
METAJJTHYECKOr0 CTOJIMKA, OJICTOr0 Ha TOJOBY cBau. Bce mpumeHsemMbie IpUOOPHI U
000py10BaHUE UMEIOT aKThl O UX TapupoBKe. [lociie MOHTaXka yCTaHOBKHU U MPOBEPKHU
M3MEPUTEIBHBIX MPUOOPOB CBaM 3arpyKajuch Harpy3Kou.

Ha nauanibHOM pyOeske BBITIOJHEHHS UCTIBITAHUM TTPU CPABHUTEIHLHO MaJICHbKOM
Harpy3ke MpOUCXOAWIO BBIJEPIrMBaHUE aHKEPHBIX cBail U3 rpyHTa. [lpm Bcem mpu
ATOM, Harpy3Ka Ha CBar0 COCTaBJIsIa TOJbKO mopsiaka 2,0-3,0 T.

[IpenenbHO JOCTUTHYTasi Ha BUHTOBYIO KOMIIO3UTHYIO CBal0 IMeperpyska
coctaBwia 11 000 Kr, mocie 4ero OTCIekUBAIOCh «BBIAEPTUBAHNE» aHKEPHBIX CBai
YCTaHOBKHM U3 rpyHTa. ClenoBaTenbHO, Ha MPEAeIbHYI0 Harpy3Ky BHHTOOOPa3HYIO
KOMIO3UTHYIO CBalO0 MCHBITaTh HE yIalOCh. TeopeTUYeCcKue pacueThl oKa3aau, 4To
BUHTOBas cBas nuamerpoM 100 MM U ¢ OJTHOBUHTOBOM jjonnacTh auamerpom 400 MM B
CyrJMHKax coctasiseT 30 TOHH.

[To 3aBepIIeHUIO HATYPHOTO OIbITA CBaW OBUIM BBIKOIAHBI U OCMOTPEHBI Ha
npeamer aedopmaruii. OCMOTpPOM yCTaHOBJICHO, YTO CBaW, UMEIOIINE COCIMHEHHUE
MyJITPY3UOHHOM CTEKJIOMJIACTUKOBOM TPyObl € METANIMYECKUM HAKOHEYHHUKOM
MOCPEACTBOM KJIEEBOTO PACTBOpa MYCTWIM TPEUIMHBI B MECTaX WX COEIUHEHHS.
ITomumo »storo, mnpomsomnuia AedopMmanus CBapHBIX JIOMACTEM METAUTMUYECKUX
HaKOHEYHUKOB (JIONACTH 3arHyJIMCh KBepxy) Ha 90—130 MmM.

[[noTHBIE METa/NINYECKUE HAKOHEYHUKU W COEAUHEHUS MyITPY3MOHHOM
CTEKJIOIIJIACTUKOBOM TPyObl € METAUIMYECKUM HAKOHEYHHKOM C TOJJICPIKKOM

BHHTOOOPA3HOT0 COCTMHEHUS AeopManmsIM He TTOABEPIIIHCE.
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Htoru npoBeAEHHOTO ONbITA AAJIM MOHATH U CAEIATh CIAEAYIOIIUE BBIBOBI:

1. BHUHTOBBIE KOMIIO3UTHBIE CBaW HEIUIOXO OXapaKTEPU30BaIM ce0s NpH
UCIIBITAHUAX Ha CKUMAIOIIYIO0 CTATUYECKYIO U IUKIMYECKYIO0 HAarpy3Kku. Bocrpustue
caeii nuamerpom 100 MM c momacteio auamerpoM 400 mm Harpy3ku B 11 ToHH
SABJSIETCA OOJIBIIE YEeM JOCTATOYHBIM JUIsl PEKOMEHJIAllMK 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 CIOCOOHOCTD,
KOPPO3UOHHYIO CTOMKOCTb, MAJIBIA BEC U T. [I.

3. Tlo npoBeCHHBIM HATYPHBIM HUCIBITAHUSAM B KayeCTBE METAJUIMYECKOIO
HAaKOHEYHUKA BO3MOXHO PEKOMEHAOBATh JIMTOM METAUIMYECKUH HAKOHEUHUK,
OObEIMHEHHBIN € MYyJATPY3MOHHON  CTEKJIOIUIACTUKOBOM TpyOOM  BHUHTOBBIM
KPEIJICHUEM.

[IpoBeeHHBIA €CTECTBEHHBIM HKCIEPUMEHT IO3BOJIMJI  3aIUIAHHUPOBATH
JANbHEHNIIIYI0 TPOrpaMMy UCCIIEA0BAHUM, COAEPKAILYIOCS B ONPEACIICHUH OMBITHBIX
JAHHBIX:

— 110 TPEIETHHO MO3BOJIUTEIHHOMY (PaKTOPy Mpu pabOTe KOMIIO3UTHBIX CBail Ha
Kpy4eHUE;

— UCKIIIOUUTETHFHO JIOMyCTUMOMY YCHJIMIO TIPH pab0Te KOMIO3UTHBIX CBail Ha
BBIJICPITMBAHUE U TOPU3OHTAIIbHYIO HATPY3KY;

— MPOBECHUE OMBITA MO BKIIOUCHUIO B pabOTy OOKOBOM IJIOCKOCTH BUHTOBOM
KOMITO3UTHOW CBauW M TMOJYYEHUU KOIPPUIIMEHTA, MPEeTyCMaTPUBAIOMIETO 3a CYUET
ATOTO MPUPOCT HECYIIEH CIOCOOHOCTH BUHTOOOPA3HBIX KOMIIO3UTHBIX CBa.

KpoMe ynomsiHyThIX, MPONLIO €I11e OJHO 3KCIEPUMEHTAIBLHOE UCCIIEIOBAHUE B
MaciTadax onpeeaeHus IPOYHOCTH KOHCTPYKIIMU U3 KOMITO3UIITMOHHBIX MaTEPHAJIOB
Ha TOPU3OHTAJIBHYIO Harpy3ky. KoHCTpykuusi npeacraBisuia coOOW CTyHeHYATYIO
KOJIOHHY M3 KOMITO3UTHBIX TPyO MHOTO0Opa3Horo ceueHus. YeM OombIle BHICOTA, TEM
BeposiTHEE OOJIbIIIE BO3HUKAET M3rMOAIONIMI MOMEHT, a MPAaKTHKA MMOKAa3bIBAET, YTO

IIpu OOIBIINX Harpy3kax BBII'OAHCC IICpClIaruBaTb Ha CTYIICHYATBIC KOJIOHHBI.
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[TockobKY UCHBITHIBATH KOJIOHHY OOLIEH BBHICOTOM 7 METPOB 3aTPYIHUTENBHO, IS
Oompiiero KoMmQopTa MPUHSAIN pENIeHHE pPa3MECTUTh €€ TOpU3OHTambHO. Jlis
3alleMJIEHUsI CTOMKHA TaKOW JUJIMHBI MCIOJIb30BAJIACH HAIOJbHAs METAJIMYECKAs
KOHCTPYKIIMS B BUJIE IBYXCTEPKHEBOU PaMBbI C )KECTKHM KPEIJIEHUEM CTEPIKHEN IpyT
K Apyry. CTepHU CKBO3HBIE pelIeTYaThle B CEYCHUHU BBIMOJHEHBI U3 MPOKATHBIX
YTOJKOB, COEIWHEHUS CBapHble. Bo3aeiicTBHE HArpy3Kd  OCYILIECTBIISIOCH
MOCPEJICTBOM METAJUIMYECKOIO KaHaTa, MPOTSHYTOTO 4Y€pe3 HU3 METAILNINYECKOU
KOHCTPYKIIMM M HaTATUBaeMbId JieOeaxoil. OMNbIT NPOBOAMWIICA YNPABISIEMbIM
croco0oM, Harpy3ka YCWJIMBAJIaChb Ha OIPECICHHYIO BEIMYUHY, (DUKCHPOBAJIACH
BEJIMUYMHA HArpy3ku W mporud oOpaslia, najiee BTOPUYHO YBEIMYUBAIM HArpy3Ky,
(dbuKCUpoOBaNM TaHHbIE U Tak janee. OMbIT MPOBOJIUIICS MOKa BEJIMYMHA HATPY3KH HE
nocturiia 300 kxr, mocie 3TOro OBII OCTaHOBJECH. MaKCHMaJIbHBIM HM3THOAIOIIUN
MOMEHT (pa3pyllIeHus He Npou301L10) JocTur 3Hauenus 0,43 T - M. Ha koHCTpyKIIun
HE NPOSIBUIMCHh BHUJIMUMbBIE MPU3HAKHA Pa3pyLICHUs, B XOAE OIbITA HE Pa31aBajoCh
XapakTEepHOE ISl TOJUMEPHBIX KOMIIO3MIMOHHBIX H3AEIUNA IOTPECKUBAHUE,
IIPEAUIECTBYIOIIEE PA3PYILLICHHUIO.

Jnst  Oonee COBEPIICHHOTO HCCIEIOBAHUS TOBEJACHUS BHUHTOOOPA3HBIX
KOMIIO3UTHBIX CBail B TpyHTaX, ObUT MPOBEACH HKCIEPUMEHT, IEIbI0 KOTOPOTO
MPEACTABISUIOCH  yBeIM4eHHe Koddduimrenta OOKOBOTO TpPEHUs CBaul TOJ
BO3/JICMICTBUEM CTAaTHYECKOM HArpy3KH, BBINIOJHAEMOW JOMKparoM. B mnepBom
AKCIEPUMEHTE HCIbITYeMas cBas nojas, He 3anutas L{[[IC, Bo BTOpoM 3KCIIEpUMEHTE
CBAI0 3AJIMBAJIM IIEMEHTHO-IECUYaHbIM pacTBOpoM Mapku M-150, ans onpeneneHus
MIPOYHOCTH 3aCTHIBIIEH CMecCH ObLT MCIOJIb30BaH MpUOOp “U3MEPUTENH MPOYHOCTH
crpoiimarepuanos” (CKb CTPOUIIPUBO UITC-MI'4,03). DKCepHMEHT POBOINICS
B jjaboparopuu Kadeapbl reoTexHUKH. {15 mpoBeaeHus: IKCIIepUMEHTOB Oblja B3sITa
ceass guametrpoM 100 MM u gnuHHOW 142 CM C METaAIMYECKMM HAKOHEYHUKOM,
MOMEIIEHHAs B €MKOCThb IIPEIBAapPUTEIbHO OYMIICHHYK) OT II€CKa, CIYyCTS
YCTAHOBJIEHHE CBAaUd B BEPTUKAIBHOE PACIIOJIOKEHUE €€ 3aKaNbIBaJId BHOBb MIECKOM C

MOCJIONHBIM yIuioTHeHHEM. [loBepx cBau ObLT yCTaHOBJIEH METAJUIMYECKUN OTOJIOBOK,
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CIIyalluil TUIOIIAAKON JUIsl YCTaHOBJIEHUS JIOMKpara, W JIMHAMOMETpa, a TakKke
CITyXaImui 111 (PUKCUPOBAHUS METAITMYECKON JIECKH IS JTaTYUKOB TOTPYKCHUS
CBau.

Bo 2-M skcniepuMeHTe B CBae MPOIEIbIBAINCH OTBEPCTHUS, AUAMETPOM 7 MM, TIO
MIEpUMETPY CBau B YKCle 6 OTBEPCTUH, HA paCCTOSIHUE APYT OT apyra 5,2 cm. Ob1iee
KOJIMYECTBO oTBepcTuil coctaBuio 36. Ilocne ycTaHOBIEHHE CBau B BEPTHUKAIBHOE
ITOJIO’KEHHE U 3aKaIbIBAHUS IISCKOM, B 3TOM OITEITe OblIa 3aimuTa cmechbio LIIIC M-150.

CHsTHEe NOKa3aHWW CYETYMKOB MO/ BO3JCHCTBHEM CTAaTHYECKON Harpy3Ku
MIPOU3BOAMIIOCH MOcie Habopa mpouHocTr 6eToHoM He MeHee 70 %. MakcumanbHas
Harpy3ka cobpana 1,5 1. Ocagka cBau U3Mepsiach ¢ MOJAJEPAKKON MPorudoMepoB
AwucroBa. Ilpupoct Hecymel cnocOOHOCTH KOMIO3UTHOM BUHTOBOM CBaWl 3a CYET
MOBBIIIEHUS K03 punmeHTa 60koBoro TpeHus noayuwics 18,3 %.

Wtoru nmpoBe€HHBIX OIMBITOB MO3BOJISIIOT CAEIaTh BHIBOIBI:

1. KomMmo3utHble 000JIOYKH HEIJIOXO BBIAEPKUBAIOT CKUMAIOLIUE HArpy3KH,
M3rUOAONMi MOMEHT U CONPOTHUBISIIOTCA Kpy4deHHUIO. BrliepkuBaHue CTOJIb
HEOOJIBITUMU H3JCIUSIMU CEPHE3HBIX HArpy30K JOCTATOYHO JJisi PEKOMEHJIAluu
MPUMEHEHUsI B CTPOMUTENIHCTBE aBTOTPAHCIOPTHHIX OOBEKTOB (JIydile OEToHa IO
CONPOTUBJICHUIO B TIPOJIOJILHOM HAIPaBJICHUH, HHOTJIA U B TIOTIEPEUYHOM).

2. BunTOOOpa3Hbie = KOMMO3UTHBIE CBal TMPU  HAYYHO-TEXHUYECKUX
HOBOBBEJICHUAX 3aMETHO 3 (PEKTUBHEE CErOIH MPUMEHSIEMBIX O JOJITOBEYHOCTH U
BBIIIE IO TPOYHOCTH.

[[IupokomMy BBEAECHUIO MEIIAET MHOXECTBO MPHUYUH, MPEOJIOTIEHUE KOTOPBIX
abcomoTHO peanbHO. CrenyeT MNOATOTOBUTh YETKUW IUIAH M CJENOBATh €MY.
HenpeMmeHHbIM yCIIOBHEM SIBIISETCS Y4aCTHE U 3aMHTEPECOBAHHOCTH PYKOBOJICTBA
TPAHCIIOPTHOM OTPACIIH, NMPOECKTUPOBIIUKOB, MTpousBoautesnert KM, akageMuueckunx
paboTHUKOB. HeKkoTOpbIe TPYTHOCTH BBEICHUS 3aKIIOYAIOTCS B CJIETYIOIIEM:

— HEJIOCTAaTOK OMbITa JIOJITOCPOYHOTO COJAEPIKAHUSI TAaKOBBIX COOPYKEHUU
(6onee 15 ner);

— HCJJOCTATOK BO3IIABJIIIONIUX 1 HOPMATUBHO-TCXHUYCCKUX NOKYMCHTOB;
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— HEHMMEHUE METOUK PaCUETOB;

— TPYAHOCTH MPOXOKIACHUS IKCIEPTUSBI;

— HESICHOCTh B IIeHOOOpa3oBanuu uznenuit KM;

— YKJIIOHEHHE U3TOTOBUTEIIEN KIIACCHUECKUX MATEPHUAIIOB PACX0I0BATh CPEACTBA
HA YJIy4llI€HUE NPOU3BOJICTBA.

[Io mpenocraBieHHBIM B JIUTEPAType MOAaHHBIM ITOYTH IIOJOBHHA SHEPIUU
MOTPEOIACTCS HA OTOIUICHUE KWIMIN. YUYUTHIBAs, YTO IO OICHKAM Pa3HOOOpPa3HBIX
HKCIIEPTOB MCTOYHMKOB HHEpruu (HePTH, rasa M yris) BO BCEM MHUPE OCTaJOCh
MakKCUMyM Ha CTO JI€T, IOBBIIICHUE 3HEProdpHEeKTUBHOCTH JIOMOB SIBIISAETCS
WHHOBATOPCKUM HAIIPaBJIICHUEM B CTPOUTEIIBCTBE.

OrpaHuyeHre YHepromnoTpedIeHrs TOMOB BO3MOXKHO 3a CUET MAaKCUMAIIbHOTO
WCIIONB30BaHUs COJHEYHOM »SHepruu (TeNHo3AaHusi), 3a CYET MCIOJIb30BAHUS
FEpMETU3AIMM M TEIUIO3AlUTHl 3/1aHUM, HOBBIX MATEPUAIOB C BBICOKHMMU
TETJION3O0JISIIIMOHHBIMU CBOMCTBAMH, CJIOMCTHIX (KOMITO3UIIMOHHBIX) MaTEPUATIOB C
OOJBIION MPOYHOCTBIO JJIsi CO3/AAHMS JIETKUX BBICOKOA(()EKTUBHBIX OrpakIaroIINX
KOHCTPYKIIMH, a TaKXe 3a CUET NMPUMEHEHHUS aBTOMATUYECKOro (KOMITBIOTEPHOTO)
VIPaBJICHHUS MHXEHEPHBIM 000py0BaHUEM 371aHus. PykoBoguTensiMu B pa3zpaboTke
cucteM SHeprodPp(GeKTUBHBIX JOMOB BO BceM mupe sBisitoTcs Janus, ['epmanus u
Ounnsaaus. B Poccuu ctpoutenbcTBO 3HEprodhPeKTUBHBIX 31aHUMN pacroaraercs
MOKa Ha CTaIUM SKCIEpUMEHTa, BOpoueM B Kanane, ¢ OMUM3KUMHM K POCCHICKHM
KJIMMAaTHYECKUM YCJIOBUSM, YK€ CeM4ac CyLIECTBYET SKCIIEPUMEHT IPOCKTUPOBAHUSA
U CTPOUTENHCTBA SHEPTod(PPeKkTUBHBIX coopyxkeHui. [Ipu nmocrpoiike 1-3-X ITAXKHBIX
JIOMOB Ha CEBEPHOM CTOPOHE YCTPAauWBAETCS HWCKIIOYUTEIBHO OJHO OKHO A
OCBEILICHUS KyXHHU.

MuHUMaNbHOE KOJHWYECTBO OKOH IMPOEKTUPYETCA TAKXKE€ B BOCTOYHOU M
3anagHo# cropoHax. KOxHas creHa abCoMIOTHO MOJIHOCTBIO OCTEKJIEHA, TIPU BCEM TTPHU
3ToM TOJIbKO 30 % OCTEKJIEHHON IIJIOCKOCTH TMpeIHA3HA4YeHO JJIs €CTECTBEHHOIO
OCBEIICHUS TIOMEIIEHUM. B ocTajmbHOM 4acTH, 3a OCTEKJIICHHUEM, HAXOJMUTCS CTCHA,

OKpall€HHas B YEPHBIM LBET, U IPOMEXKYTOK MEXKAY NAHHOU CTEHOW U OCTEKJIEHUEM
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CILy’KHT CBOETO pOJa COJHEYHOW TEIUIMLEN Ha BCIO BBICOTY 3/IaHHUs, U IIOCPEICTBOM
3TOr0 MPOUCXOAUT HarpPeB CTEHBI IOMa COJTHEYHOM 3HEPTUeil. DTO MO3BOJISIET CHUZUTH
TEIJIONIOTEPH COOPYKEHUS B XOJIOJHOE BpeMs CyTOK. B Poccun HakarimmBaeTcs ONbIT
pa3MEIEHNs MEXIY OCTEKJIECHHUEM U HAPYKHBIMU OIPaKIAIOIIMMU KOHCTPYKLIHSAMHU
JNETKUX BOJIOKHUCTBIX IUIMT M3 KOMIIO3MLIMOHHBIX MAaTe€pUajJoB Ha OCHOBE
CTEKJIOBOJIOKOH C MOBBIIIEHHBIMH TEIUIOM30JIMPYIOLIIUMU KA4E€CTBAMHM.

CAKOHOMHUTBH 3HEPTHI0 BO3MOXHO Jlak€ MYyTEM YCTPOMCTBA MPOCTON KPOBIH
J0Ma — [IPEIyCMOTPEB 00JIee OO IBYCKATHBIN BApUAHT, IIPU KOTOPOM CHET OyeT
3aJ1epKUBATHCS HA KPOBJIE U CIIYXKUTh JOIOJIHUTENBHBIM TEIUIOU30ISTOPOM B 3UMHEE
Bpems. [Ipu Bcem ipu 3TOM U1l yCTPOMCTBA TaKOW KPBIIIA MOYKHO MPUMEHUTH TaKOU
IIPUPOJHBIM KOMITO3UIIMOHHBIM MaTepual, Kak IpPEBECUHA. YUUTHIBAs MPUPOIHYIO
0COOEHHOCTh APEBECUHBI — TPUOOPETEHHYIO JEPEBOM HANIPSHKEHHOCTD B MPOLIECCE €T0
pOCTa, MOKHO CHPOEKTUPOBATH CKAaTbl KpPBIIM C HATypaJIbHOW KPUBHU3HOM
MO3BOJIAOIIEN PUIEPKUBATH CHET Ha HEH TaMm, /i€ 3T0 He00X0auMo. CTpOUTETbHBIN
OpyC B TakMX BapUaHTax MPEINOYTUTEIbHEE W3rOTaBIMBAaTh B BHJAE KIEEHOU
JEPEBSIHHOM KOHCTPYKIIMM C ©CTECTBEHHOW KPHUBH3HOW, YTO TIO3BOJIUT JIHOO
3aMeJUINTh, JIMOO YCKOPUTH CXOJl CHEra C TE€X YYAacTKOB KpBIIIH, C KOTOPBIX 3TO
NnoTpeOyeTcsl C TOUKHU 3pEHUsl SHEpProcOepekeHus 100 O0e30MacHOro cxoAa CHera c
KPBILLIH.

KoHcTpyKkiimoHHble mHIIOMaTepUalibl ¢ TpeOyemMoill KPUBU3HOM MOTYT OBIThH
OTOOpaHbl JUIsl M3TOTOBJIEHUS CTPONMJIBHOIO Opyca IO KOHEYHBIM pe3yibTaTaM
CUJIOBOW COPTUPOBKH HA CIIEHUAIIBHBIX COPTHUPOBAJIBHBIX MAalINHAX.

[logoOHBIM 00Opa3oM MOryT OBITb OTCOPTUPOBAHBI 3arOTOBKH  JJIsi
W3FOTOBJICHHSI KJIEEHBIX, ApPOYHBIX M CBOJYATBHIX JIEPEBSHHBIX KOHCTPYKIIHIA,
JIECTHUYHBIX NIEPUJI, KJIIEEHBIX KOHCTPYKLIUN C €CTECTBEHHON KPUBU3HOM.

OOycnoBIEHHBIA MHTEpPEC MPEACTABISET NPUMEHEHUE KOHCTPYKIUH U3
KOMITO3UIIMOHHOTO MaTepraja ¢ €CTECTBEHHON KPHUBHU3HOM IMPU MPOEKTUPOBAHUU U
M3rOTOBJIICHUH JAOMOB C(EepUYecKOi, TM00 OKpyryiol GopMbl. DTHU 3[MaHUSA AOJKHBI

OBITH JOCTATOYHO JETKUMU, YHEPTrodPPEKTUBHBIMU, KAPKACHOTO THIA, U OHU MOTYT
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ObITh Ha CTAlMOHAPHOM (yHIAMEHTE HEMOJBMKHBIMHU, JMOO BpallalolUUMUCA
BJIOTOHKY 3a COJIHLIEM.

Jnst  TakuX ~ CTpOCHMM  HEOOXOAMMBI  JIETKWE, TMPOYHbIC, JICIIEBbIC
KOMIIO3UIIMOHHBIE MAaTEpUAJIbl, U HEKOTOPbIE KOHCTPYKLMHU B 3TUX 3JaHUAX MOTYT
ObITh M3TOTOBJICHBI M3 HauOoyiee W3BECTHOTO MPUPOJHOTO KOMIIO3UIIMOHHOTO
Marepuana, Kak JIpeBeCHHa.

Krneensie nepeBsiHHBIE KOHCTPYKIIMM B BHAE apoK, CBOJOB, OalloOK ¢
€CTECTBEHHON KPUBU3HON MOTYT OBITh MCIIOJB30BaHbI MPU MOCTPONKE MEPEKPHITUN
CTpOCHHM (IPUMEPOM HTOMY MOXKET CIYKUTh MEpPEKpbITUE 3ajla 3aceldaHui
€BpoMapjJaMeHTa), MpOJIETOB JAEPEBSHHBIX IEMIEXOJAHBIX MOCTOB, IIEPEXOJIOB,
CIIOPTUBHBIX apeH. B Takux KOHCTPYKUMAX, HAXOIAIIUXCA B IIOMEIICHUAX, HE
MpeaycMaTpuBaeTca 3aluTa OT aTMoc(epHbIX ocagkoB. OQHAKO, HEOOXOAMMO
MPOBOJIUTh YHUCTOBYIO OTAEJKY JIUIEBBIX MOBEPXHOCTEU C JANBHEHIIECH OTAEIKOU,
TOHMPOBAHUEM, OKpackoil. B ciydyae BO3ZHMKHOBEHMsI NMOTPEOHOCTH 3aIMTHI TAKOU
KOHCTPYKIMU OT aTMOC(EPHBIX OCAJIKOB BO3MOKHO HCIOJIb30BATh KOMIIO3ULIMOHHbBIE
MaTepuaibl (B BapUaHTE apMHPOBAHHBIX TOHYAHIIMMU BOJOKHAMHU W3 YIJepoja,
CTaJlu, CTEKJIa, MaHy(aKTypHBIX TI0JI0C), KOTOPbIE yTEM HAMOTKH B HECKOJIBKO CJI0EB
CO CMOJIaMH OJHOBPEMEHHO YBEJIMYMBAIOT TAaKOBYIO KOHCTPYKLHMIO M HaumOoJiee
YBEJIMYUBAIOT CPOK CIYXObl u3fenus. B TakoMm ciyyae 3HAYMTENbHO BBIPAcTaeT
MOTPEOHOCTh B JPEBECHMHE, KaK B MPUPOAHOM KOMIIO3MIIMOHHOM MaTepuaie, U B
I10JI0CaX TKaHEW, apMUPOBAHHBIX BBICOKOIIPOYHBIMU HUTSAMH.

B nocnenyromux myoaukanysx aBToOpbl INIAHUPYIOT MPEATIOKUTh TEXHOJIOTUIO
pacyeTa U 0TOOpa KOHCTPYKLIMOHHBIX MUJIOMATEPUaIOB C €CTECTBEHHOM KPUBU3HOM U
C YYETOM MEPBUYHBIX HANPSHKEHUH, 00pa30BaBIIMXCS B CTBOJAX JEPEBBIX B XOJ€ MX
pocra.

B Hacrosiiee Bpemsi popMupoBaHue HHGOPACTPYKTYpbl JOPOKHOU ceTu Poccun
noJipa3yMeBaeT MOTPEOHOCTh BO3BEACHUS, MEPECTPONKH M PEMOHTa TPOMAJIHOIO
KOJIMYECTBA MOCTOBBIX COOpYXEeHHH. TpagulMOHHO aJii COXpaHEHUs TPeOyeMbIX

OKCINTYaTallMOHHBIX XaPAKTCPHUCTUK MOCTOB IIPUMCHAIOTCA JaBHBIM-IABHO N3BCCTHLIC
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MaTepuallbl — MeTall, Xene300eToH, OeToH. B  CloXUBIIMXCS COTrJalleHHsIX
MOBBIIIEHUS YUCJIa O0BEKTOB, TPEOYIOIUX YIYUIIEHUS] UX TEXHUYECKOTO COCTOSHUS
IIpU OJTHOBPEMEHHOM POCTE KOJIMYECTBA OOpallaroieicss Harpy3Kku, Ha TIEPBbIN MJ1aH
BBIXOJSIT TPYAHOCTH OOECHedYeHus KadecTBa pabOT, YMEHBIIEHUS CpPOKOB
CTPOUTEINIbCTBA, TMOBBIIICHUS MPOJOKUTEIIBHOCTH MEXPEMOHTHBIX TMEPUOIOB.
Bapuantom penieHus 3Tux npodiieM sBISETCsS pa3padoTKa U MCIOJIb30BAHUE HOBBIX
TexHoJoruil u u3gaenuit. [Ipu Bcem npu 3TOM, TaHHBIE MaTEepUAIbl JOJKHBI 00J1a1aTh
COBOKYITHOCTBIO CBOMCTB, TAKUX KaK: YBEJIMYEHHAs MPOYHOCTh, TPEIIUMHOCTONKOCTb,
MOPO30CTOMKOCTh, BJIArOHEIPOHUIIAEMOCTh M OCTAJbHBIX XapaKTEPUCTHUK, Ha
MOJIy4eHHE KOTOPBIX TPEOyeTCsl 3aTpaTUTh BHYLIUTENbHBIE CpecTBA. OTHUM U3 TAKUX
3aKJIIOYCHUN SIBIIAETCS HCIOJB30BaHHE B JaHHOM cdepe KOMITO3UIIMOHHBIX
MaTepUAJIOB.

BapuanTom ynydiieHus Hecyie cCiocCOOHOCTH MPOJIETHBIX CTPOECHU MOCTOB
U IIyTEIPOBOJOB C HCIIOJIb30BAHMEM KOMIIO3UTHBIX MaTEpPUAIIOB IPEICTABIIACTCS
WCIIOJIb30BAaHME CHCTEM BHEIIHETO apPMUPOBAHUS — XOJICTOB, JIAMEJICH.

B cucreme AO PXJ B 2013r. npuHAT HOPMATHUBHBIA JOKYMEHT,
pPErJIaMEHTUPYIOLINI UCTIOIBb30BAHNE KOMITIO3ULIMOHHBIX MAaTEPUAJIOB.

Jns  aBromoOunbpHBIX Jopor ¢ 2013 roma cyumiecTByeT JOPOKHBIN
MeToandeckui qokyment OJIM 218.3.027-2013.

Ha ceroansinauii nepro; KOMIO3UTHBIE MATEPHUATIBI TAKKE HAIIUIU TPUMEHECHHUE
MpU TOCTPOMKE TENeXOAHBIX MOCTOB. M momoOHbIE mMpuMephl UMEIOTCS YK€ U B
Poccun!

Hanpumep, B HacTosilIee BpeMsi OHM HallUIM UCTIONIb30BaHuU B HoBocuOupcke u
Mockse.

[lepBblii MEMIEXOHBIH MOCT M3 KOMIIO3UTHBIX MaTepHaioB ObLT BO3BEIICH B
MUKpopaiione ropoja Mocksel B 2004 rogy. JlaHHBI MOCT OXapakTepu30Bai ceds ¢
MOJIOKUTENBHOW CTOPOHBI B cdepe IKCIuTyartanuu (3aTparbl B 10 pa3 MeHbIIE 1O
CPABHEHUIO CO CTAIbHBIMUA MOCTaMH).

B o01ieM rutane B JaHHBIA MOMEHT YK€ HACUUTBHIBAETCS OKOJI0 40 TermexoqHbIX
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KOMITO3UTHBIX MOCTOB.

[lepBriii B HalIel cTpaHe aBTOMOOUJIBHBIA MOCT W3 MOJTMMEPHOTO KOMIIO3UTA
otkpbiicsi B cene CocHoBka HoBocuOupckoit obnactu. B Hacrosimiee Bpemsi 3TO
€MHCTBEHHBIN aBTOMOOMIBHBIM MOCT U3 JAaHHOTO MaTepHalla.

KoMrmo3utHbelie MaTepransl 00JaAat0T UENbIM PSAOM JOCTOUHCTB, TAKMX Kak:

- BBICOKasl IPOYHOCTb;

- JIETKOCTB;

- IOJITOBEYHOCTb;

- OTCYTCTBHUE KOPPO3UHU.

Hapsiay ¢ nojioKUTeIbHBIMUA CBOMCTBAMHU CYIIECTBYIOT U HEIOCTATKHU:

- BBICOKas CTOMMOCTb — B HECKOJIBKO pa3 MPEBBIMIANONIAS TPaJIULHAOHHBIC
MaTepualbl/TEXHOJOTUH, TPHUMEHSEMblE TpPU  CTPOUTEICTBE U  PEMOHTE
KEJE3HOOPOKHBIX MOCTOB M HEJOCTATOYHOE KOJMYECTBO ITOATOTOBICHHBIX
CHELUATNCTOB, CIEPKUBAIOT POCT MPUMEHEHUS KOMIO3ULMOHHBIX MAaTE€pUaJIOB B
KEJIE3HOJOPOKHBIX MOCTAX;

- TIOpEe3bl, MPOKOJIBI KOHCTPYKTHBHBIX AJIEMEHTOB 3HAYMTEIBHO COKPAILAIOT
YpOBEHb 0€30MaCHOCTH IKCILITyaTUPYEMOTO COOPYKEHHUS;

- TP MEXaHUYECKON 00paboTKe, BCiIeACTBUE OOJIBIIION TBEPJOCTH MaTepHaia,
Pa3IMYHBIX HAIOJHUTENEH M0 COCTaBy M KAadyeCTBY Marepuana IpU MEXaHU4EeCKOU
00pabO0TKe BO3MOXHO BBIKpAIIIMBAHUE CBSI3YIOIETO;

- MpU MEXaHWUYEeCKoW o00paboTke/pe3ke KOMIIO3UIIMOHHBIX MaTepUajoB
pa3pe3aroTcs ApMHUPYIOIIME BOJOKHA, BCIEACTBUE YEro BO3MOXHO CHH)KCHHE
MIPOYHOCTHBIX XAPAKTEPUCTHUK.

Bce 3T0 B COOTHOIIIEHUH OT MPOIecca MOHTAXXHBIX pabOT U MAaTEPUAIIOB JOJIKHO
YUHUTHIBATH NMPU MPOCKTUPOBAHUM, MOHTAXKE U JTaJbHEHIIICH SKCIUTyaTallud 0ObEKTOB.

IIpumepsl MCHONIB30BaHUs ITOJUMEPHON KOMIIO3UTHOM apMaTyphl C LEIbIO
YCUJICHUS KeJIe300€TOHHBIX MOCTOB HACTOJIBKO PaclpOCTPaHEHbI, YTO B HACTOSIICH
CTaThe HE MPUBOJSATCA.

Bnpoqu OTMCTUM, YTO BCAYTCSA COOTBCTCTBYIOINHUC OSKCIICPUMCHTAJIBHBIC
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OMbITHI KaK Ha YCUJICHHBIX COOPYXKEHUSX, TAK U OOBEKTaX HOBOTO CTPOUTENIHCTBA.

K npyroMmy BapuaHTy IprUMEHEHHS KOMITO3UTHBIX MATEPUAJIOB 1JIs YBEIUYCHUS
HECyIlleld CIMOCOOHOCTH MOCTOBBIX COOpPYXEHUM mpuuucisercs ¢puopodeToH. ITo
MaTepual € T.H. «YyIOpaBIsiEMbIMH CBONCTBaMU», TO3BOJISIONINI  YNPaBISAThH
TEXHUYECKUM COCTOSTHUEM COOPYKEHUS Ha 000 CTauu €ro >KM3HEHHOTO IUKJIA.

BonokHucTeiMi  HamonHUTENAMU  (UOPOOETOHOB MOTYT MCIOJIB30BATHCS
BOJIOKHA OPTraHUYE€CKOTO U MUHEPAIBHOTO MPOUCXOXKICHUS, MOJTUMEPHBIC BOJIOKHA,
CTaJlb U CTEKJIO. B HacTosmiel ctaThe OCHOBATEIBLHO pacCMOTpEH craneduOpoOeToH.
CranedubpoOeToH, 3T0 OETOH — MaTpHUIla, B CBOWCTBE BOJIOKHUCTHIX HAMOIHUTENIEH
KOTOPOTO UCIOIB3YIOTCSl CTallbHbIe BOJIOKHA — (puOpa. BBenenue ¢huOphl mo3BoiIseT
MIOJIYYUTh HOBBIM KOMIIO3UTHBIN MaTepuaj, UMEIOIINI 3aMETHBIE Pa3Inyusl 10 CBOUM
(hU3UKO-MEXAHMYECKUM XapaKTEPUCTUKAM OT OETOHA.

[lepBbie wuccnenoBanusi cranepudpodberona B Poccum ObLIM  UCHOTHEHBI
poccuiickum uHx)eHepom B.I1. HekpacoBbiM B Havasie XX B. B kauectBe ¢pubpoBoit
apMaTypbl OH KCIOJIb30Ball OTPE3KU MPOBOJIOKM MaIbIX AuaMeTpoB. MToru cBoux
rccienoBannii HekpacoB oTpekoMEHI0Ball B ONMpeEIeICHHBIX padoTax. JlanmpHeiiee
pasButue ctaiehudpoderona B CCCP u Poccuu moBepriio ero k CoBepIieHCTBOBAHUIO
OT OCHOBHBIX TOHSTHI CBOWCTB K JEWCTBHUTENIbHBIM pa3zpaboTkaM. Bmpouem B
POCCUICKON JOKYMEHTAIMU 10 CHUX MOp OTCYTCTBYIOT HOPMBI U MpaBujia Kak IO
MIPOEKTUPOBAHUIO U CTPOUTEIBCTBY, TaK U MO BHIOOPY MATEPHUAJIOB JJIsI KOHCTPYKIIUM
u3 cranedpubpoOeTOHa, OJHAKO CYIIECTBYET PsiJi PEKOMEHIATeIbHBIX JOKYMEHTOB
WCIIOJIb30BaHUs MPEICTABICHHOTO MaTepuana. BO3MOXXHO, 3TO CTall0 OOHON U3
MPUYUH OTCYTCTBHUS IIUPOKOTO MCIOJIb30BaHUS KOHCTPYKIIMM U3 cTanepudpodeToHa.

Taxke BaXHbBIM (AaKTOPOM, BO3ACHCTBYIOIIMM Ha HEHUCIOJIb30BaHUE
¢hudpobeTOHa B OTEYECTBEHHOM CTPOUTEIILCTBE, IPEACTABIISCTCS €ro CPaBHUTEIBLHO
0oJiee BHICOKAsi CTOMMOCTh 10 CPABHEHUIO ¢ OOBIYHBIM OETOHOM WJIU KEJIE300€TOHOM.

Ecnmi roBoputh 0O TOJNIOKHUTENBHBIX KadecTBax craneduOpoOeToHa Kak
CTPOMTENILHOTO MaTepHuaia, TO MOXXHO CKa3aTh, UTO OH PACMOJIaraeT «OTI0KEHHBIM

SKOHOMHYECKUM 3P heKTom.
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ApmMupoBaHue 1oJ00HBIMHU BOJIOKHAMHM KaK B cTaneuOpoOeToHe ClIOCOOCTBYET
YMEHBIICHUIO0 MAaTEPHAIIOEMKOCTH KOHCTPYKIIHMA, 3aTpaT U TPYT0EMKOCTH BO3BEICHHUS
JAHHOTO MaTepuaja CPAaBHUTENIbHO C KJIACCUYECKHMMH apMaTypHBIMU PELICHUSMH.
CranbHbIMU BOJOKHAMHU apMUPYIOT CTanepuOpoOETOH Kak Ha 3aBojie, TaK W Ha
CTPOMTENBHOM TUIOMIAKE.

B moctoctpoenun cranepuodopoxenezodberon (COXKDB) nHamen oTpakeHue B
PEKOHCTPYKITUU TPOJETHBIX CTPOCHUA MOCTOB M B HOBOM CTPOHUTEIBCTBE. YUTO
KacaeTcsi pEKOHCTPYKIIMH, TO METOJ] PEKOHCTPYKIIMU CPEJICTBOM YCTPOICTBA COOPHOMA
C®XXb naknamHOW MIIMTHI pa3peniacT MPUYMHOXUTh HECYIYIO 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 MOHTAKHBIC
padoTHL.

K coanenuto, B HOBOM CTPOUTEIHCTBE MOCTOB (PMOPOOETOH MPEJCTaBUI CceOs
HCKITFOUYNATENTFHO 3a pyOexoM. BrpoueM mpuMepsl U MEPCIICKTUBBI €r0 MPUMEHEHUS
HaxoJAT Bce 0oJiee MMUPOKOE OTPaKEHHE.

B xadecTBe BBIBOJIOB K CTaThe OTMETUM CJIEAYIOIIEE.

[IpuMeHeHne KOMIIO3UTHBIX MaTEPHAIOB B JKEJIE300CTOHHBIX KOHCTPYKITHSIX
MOCTOB C II€JIbI0 YCHJIEHHWS KOHCTPYKIIMHA HalUIO NIMPOKOE HCIOJIb30BAaHUE B
aBTOJOPOKHBIX MocTax. [Ipm BceM mpu 3TOM WX HCIONB30BaHWE Ha OOBEKTax
TPAHCIIOPTHON  MHPPACTPYKTYPHl  KEJIE3HOJOPOKHOTO  TPAHCIIOPTA  OCTAETCS
OTKPBITHIM.

[To wacTh METAIITUYECKUX MOCTOB, TO TIEPBBIC MCCIICIOBAHUS HCIIOIb30BAHMUS
MOJIUMEPHBIX KOMITO3UITHOHHBIX MATEPUATIOB C IEIbI0 YCUIICHUS SJIEMEHTOB TOJBKO
HaynHatoTcs. I[lo Bcel BHAMMOCTH, B CKOpPOM BPEMEHHM B OTOM HAINpPaBIICHUU
OXKUJAeTCs 00YCIOBICHHBIN «IIPOPBIBY.

CranedubOpoOeToH Kak BHJ KOMIIO3UTHOTO MaTepuaja IO CPAaBHEHHUIO C
TPaIUIIUOHHBIM OETOHOM U  JKelle300eTOHOM  o0jagaeT CcyMMou  (U3UKO-

MCXaHNYCCKNMH CBOﬁCTBaMH, KOTOPLBIC IIO3BOJIAKOT HM3MCHATH HX B HGO6XOI[I/IMBIX
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npenenax g JOCTHKEHUS  MpakThuueckux  nened.  CHekTp — KaudecTB
ctanehudpobeToHa MO3BOJIAET IPUMEHSTH €0 B Pa3IMYHBIX 00JIaCTIX CTPOUTEIHCTBA.
[Ilupokoe nMpUMEeHEHHE OH HaIllell B PEKOHCTPYKIIMH aBTOJIOPOKHBIX MOCTOB. OJIHAKO
TaKXe, M0 BCEW BUIUMOCTH, B CKOPOM BpEMEHU OYyIyT CMOHTHPOBAHBI MOCTHI,

a0COJIIOTHO BBITMIOJTHEHHBIE U3 cTanedudpodeToHa.

Jlurepartypa
1. [lengpuk B.A., Ksurko A.B. Hcnonap3oBaHME KOMITO3UIIMOHHBIX
MaTepHuajioB B OMIOPaX MOCTOBBIX COOPY>KeHHUI // BECTHUK Tpa’KIaHCKUX WUHXKEHEPOB,
CIIOT'ACY. 2015. Ne 6.
2. benens E. Y. Metammueckue koHCTpykiuu. M.: Ctpoiiusgat, 2011.
3. ®enepanbHblil 3ak0H N 384 «TexHHuecKkuil periiaMeHT o 0€30MacHOCTH

3MaHui u coopyxeHuin». Mocksa, Kpemiib, 30 nexadps 2009 roza.
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I'EOTPAOUYECKHUE HAYKHA

VIK: 631.6.628.1(575.1)
SATPAZHEHHOCTD BOJAbI AMYJIAPBU 110 JJIMHE PEKHA

YEMBAPHCOB 3.H.
0-p 2eoep. HayK, npogheccop,
Hayuno-uccnedosamenvckuti uncmumym uppueayu U 600HuIX npooiem

XOKAMYPATOBA P.T.
0-p eeoep. nayk (DSc), ooyenm,
Kapaxannakckuii cocyoapcmeennwiii ynueepcumem um. bepoaxa

BAJUTHEB A.U.
ooxmopaum (PhD),
Hayuno-uccredosamenvbckuti uHcmumym uppueayuu U 00HbIX npoodiem

/KYMAEBA T.A.

Loxmopaum (PhD),

Byxapckuii ghunuan Tawkenmcrkozo uncmumyma uppueayuu
U MeXaHU3AYUU CenbCKO20 X03AUCMEa

B cratee paccMOTpeHBI pe3yabTaThl aHAIN3a CTENEHU 3arpsA3HEHHOCTH BOABI AMymapbu
10 JUIMHE PEKH, MPUBEICHbl JaHHbIE O CpPEIHEW KOHUEHTpalMu  JBaJLATH XapaKTEepPHBIX
3arpsi3Hstomux BemiecTB 3a 2019-2020 rr., uisi KakI0TO THAPOJIOTHYECKOTO IMOCTa OMPENeIeHO
CpeHee TOJIOBOE IMPEBBINICHUE MpeAenbHo - gomyctumoir koHmeHtpanuii (1K) naubonee
3arpsI3HAOIIUX KOMIIOHEHTOB: MEAM, Maruusl, cyiab(}aroB, HEPTENPOYKTOB, MUHEPATU3ALINH.

KuroueBble cjioBa: 3arpsizHeHUE BOJIbI 110 AJIMHE pek, npesblienue [1JIK, neoOxoaumocts
OUYHCTKHU CTOYHBIX BOJ.

BBenenue. ['panunibr OacceitHa p. AMynapbu 4€TKO OMPENENseTCS TOJBKO B
mpejiesiax TOPHOU 00J1acTH, B paBHUHHOMN 00JIaCTH BOAOpa3/IeabHas JTMHUS BEIpOKCHA
HE SICHO, II0ATOMY 00111ast TUIOoIIAb OacceiiHa He MOXKET OBITh OIIpeiesieHa TOUHO. J[is
CTBOPA PACIIOIOKEHHOTO HIDKE YCThsI €ro nociieHero npurtoka p. [llepabdan, miomians
Oacceiina cocrasisier 226800 kM.

C 1 xkm? roproii obnactu 6acceiina Amyzmapeu crekaer 11 a/c. O6umwmii cToK ¢
TOpHOM 001acTn Gaccelina Hauncnserca B cpeaneM B 2500 m*/c, unmm 79 kv’ rog.

B pasnuunbie roAbl THAPOJOTMYECKHE HAOMIOACHUS Ha peke AMyAapbu
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IPOBOJMIIMCH Ha CIEAYIOIIUX MOCTax (B CKOOKaX yKa3aHO PAcCTOSIHUE OT YCThsl PEKU
BKM): 1) npuctanb Tepmes (1302 km), 2) r. Atameipat (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. Ke3pummkap (127
kM), 12) k. [1apasitay (54 km) [1-5].

Oocy:xxkaenue pesyabraroB. B 2019-2020 rr. 3arps3HEHHOCTb p.AMyJIapbu
onpenensiach Ha cienyromux crpopax: r.Tepmes, Tecunna TysimytoH, r. Kumuak, T.
Hyxyc (Caman0ait), u k. Keizpuipkap (tadsm. 1).

Taoaunal.

XapakTepucTHKa 3arpsa3HeHus p.AmMyaapbu no nocram 3a 2019-2020 rr. (1aHHble

Yiruapomera)
[Tokaszarenu AMypnapbs — AMynapbs — ATamypat — AMynapps —
3arpsA3HEHUS r.Tepmes TECHUHA r.Kumuak r.Hykyc AMynapes —
CpeIHsIsl KOHII. Tysmyton CpeIHsIsl KOHII. | CPEIHss KOHII. K.Kb13puimxap
CpEIHSIS KOHII. CPEIHSISI 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
Munepanmuza | 740 778 912 - 875 1,032 992 1162 982 1356
UL, MT/JT
XIIKs, Oz 9,14 9,54 10,38 - 10,37 | 13,50 | 11,92 | 13,15 10,85 17,58
MT/JT
BIIKs, O2 1,26 0,86 1,48 - 1,17 1,57 1,47 2,11 1,56 1,92
MT/JT
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/J1
A3zor 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
Menpb, MKI/IT 3,1 34 34 - 34 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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MBEITBSK, 0,0 - 0,0 - 0,0 - 0,0 - 0,0 -
MKT/TI
®deHobl, 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/IT

CopeprkaHre B3BELIEHHBIX BEILIECTB I10 JJIMHE PEKU B OOIIEM YMEHBIIAETCS: OT
586-81,5 mr/n y ctBopa Tepmes (B 2019-2020rr.) mo 54,1-7,3 mr/m y cTtBOpa
Kosummkap (2019-2020rr.)

CopeprkaHre KHCIOpOJa MO JUIMHE PEKH MEHSIETCS] HE3HAUUTENBHO: B IIpeieiax
9,37-13,20 mr 0,/1.

Bennunna MuHepanu3anuu BOJbI MO JUIMHE PeKU Bo3pactaet: oT 740-778 mr/n
(r. Tepmes) no 982-1356 mr/n (k. Ke3bumxap).

Bemnunna XIIKs mo pnunae pexu meHsercs B npenenax 9,14-17,58 mr 0y/71, a
BenuuuHa BIIKs B mpeaenax 0,86-1,17 go 1,56-1,92 mr 0,/1.

CopeprxkaHue a30Ta aMMOHUMHOTO B BEpXOBbsIX peku Obuio pasHo 0,01-0,12
mr/n, (r.Tepmes), a 'y crBopa k. Keispurmkap — 0,03 — 0,06 mr/i.

CopeprkaHre a30Ta HUTPUTHOIO MO JJIMHE PEKU MEHSETCI HE3HAUYMTENbHO B
npenenax 0,001 — 0,014 mr/n, a conepkanue azora HUTpaTrHOro — ot 0,12 — 0,36 1o
0,63-0,77 mr/m.

Conepxxanue >xene3a mo JuiMHe moutd He MeHsercs: 0,01-0,02 wmr/m,
CoJIep)KaHHMe MEU 3HAUUTEeIbHOE — 2,8-3,4 MI/J1, cofepKaHue IMHKA TakyKe O0JIbIIToe
-5,0 — 14,8 mr/m.

MpI11bsIK, CHHTETUYECKHE aKTUBHBIE MOoBepXHOCTHBIE BelecTBa (CITAB), AT,
Anpda I'XHI" u 'amma —['XIII" B Bojie 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 -npebimienne [IJIK HaOmoganoch y Tpéx
UHTPEIUEHTOB: Cynb(haToB — B 3,7 pa3, meau — B 3,4 pa3za u peHosioB — 2,5 pas.

Hwuxe no teuenuto y k. Kunuak npesbimenne 11K HaOmo1anock y 4eTbIpEx
UHTpEeAUeHTOB: Meau - B 3,0 pasa, cynabdaTtoB — B 4,3 paza, HepTenpoaykToB — B 1,0
pasa, MuHepanusauuu - B 1,0 pasa, uuaka — B 1,5 paza.

B ctBope k. CamanOGaii mnpesbiienue [IJIK nHabOmomamoch y 4YeThIpEX
MHTPEIMEHTOB: Maruus — B 1,2 pasza, menu — B 1,8 pasa, cynbsdaroB — B 4,7 paza u
MHHepam3auuy — B 1,2 pa3sa.

B ctBOope Keibummkap npesbitienue [1JIK HaOm01a10Ch y ISATH MHTPEUEHTOB:
Menu — B 3,7 pasza, maruus — B 1,6 pasza, munepanuzaiuu — B 1,4 pasa, cyabdaToB — B
6,0 pa3, uuaka — B 1,1 pas.

[IoBbIlIEHHE KOJWYECTBA 3arps3HAIOIIUX HMHIPEIUEHTOB 110 [JIMHE PEKH
0OBSICHSIETCSI TEM, UTO Ha ATUX yYaCTKax B PEKy MOMaAaloT pa3InyHbIe CTOUHbBIE BOIbI
MPOMBIIIUICHHBIX  O0OBEKTOB W  KOJUIGKTOPHBIM CTOK C  OpOIIAEMBIX TOJICH
[1-5].

BoiBoabi:

- B HACTOSIIEE BpeMsi B CBSI3M C OOOCTPEHHEM UCIOJIb30BaHUSI CTOKA
TPaHCTPaHUYHOU pP. AMymapbu BO3pocia HEOOXOJUMOCTb OIEHKH W3MEHEHUS
KaueCcTBa PEYHOIr0 CTOKA MO JJIMHE peKu. B TaHHO cTaThe Takasi OLIEHKA MPOBEICHA
[0 COJEPKAHMK XUMUYECKUX HMHIPEIUEHTOB, MPEBBIIAIIINX MPEIEIbHO -
nonyctumyto kKoHrentpanuto (I11K);

- YCTaHOBJICHO, YTO B JaHHOM OacceiiHe Ka4eCcTBO PEYHOW BOJBI MPHU €&
JBIDKCHUU C BEPXOBBEB K HU30BBSAM MOCTOSHHO YXY/IIIIACTCS.

[IpuuuHOM 3TOTO SABJISIETCS MOMAaHUE B PEKY Pa3TMYHBIX CTOUHBIX BOJI M COPOC
KOJUICKTOPOB C OpOIIAeMOM TEPPUTOPUHU OacceilHa M TOITOMY B TIEPCIEKTHUBE

HCO6XO)II/IMO YCUIIUTH MEPOIIPUATHUSA 110 UX OYHUCTKE.
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