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Abstract
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environment of modern youth and ways of solving this problem.
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Every year since 1950, celebrated world health day, at this time organized
various events aimed at addressing issues associated with improving the health of
the people. Every year this day is devoted to different problems in 2017 is to
support people suffering from depression. According to the results of numerous
studies with depression suffer more than 300 million people worldwide.

Depression is a disease that can cause severe problems in health, this long-
term reaction to problems in everyday life, if it is delayed and takes a mild or
severe form. The disease can lead to significant human suffering and its poor
functioning at work, school and family. In advanced cases, this disease can drive
a person to suicide. Each year, about 800,000 people die by suicide — the second
leading cause of death among people aged 15-29 years [2].

In Russia, people from 14 to 35 years old are young, the healthy, able-
bodied part of the population in modern conditions of life are particularly
susceptible to depression. The causes of this disease in young people may be
different, consider some of them:

1. During the period of study in high school, College, University, increases
mental and psycho-emotional stress. Young people experience the stress
associated with University admissions, with the relocation and maintenance of an
independent life, making new friends in the new team, with a sharp increase in
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the amount of information with the delivery of examinations and fear of being
expelled from school.

2. In connection with the increase in mental stress studies, disturbed
regime of the day, young people do not sleep, no rest, eat only food of fast
preparation, begin to move less, relax passively playing computer games or
communicating in social networks, therefore, there is a chronic fatigue syndrome.

3. Many young people transition to adulthood stimulates the desire to
assert themselves in the youth team and as a result, begin to lead an unhealthy
lifestyle (drink, smoke, use drugs).

4. In the period of study, young people do not look after their health,
patients go to school and engaged in self disease pass into the chronic stage.

5. Also have a great influence on the development of depression
interpersonal relationships: misunderstanding in training staff, lack of friends or
the presence of enemies, as well as unrequited or rejected love.

Taken together, all these reasons can cause a state of despondency, lack of
interest in favorite daily business for a long time. You experience the following
symptoms: reduced concentration, deteriorating appetite, decreased motor and
social activity, there is insomnia or somnolence, increased levels of anxiety,
worry, a feeling of our own insignificance, and thoughts about inflicting self-
harm or of suicide.

Excellent prevention of depression are: correct mode of the day, a favorite
thing or hobby, proper dosing mental and physical activity, a healthy lifestyle
(HLS), classes of physical culture and sports. Sport and physical culture are the
most versatile, simple, easy, cost-effective means of combating depression [4].
Can be enjoyed at any time of day and year, in any place (Park, square,
Playground or at home), that can be enjoyed alone or with friends and associates.
The main rule — to choose the class of interest in accordance with the individual
physical abilities to get maximum enjoyment from the business. In sports:
improving health and physical condition of the body (during training the body
releases endorphins, and the person gets the pleasure of movement), reduced
levels of anxiety (improved sleep), increased performance, and improved
appearance (weight loss), as a consequence, increases self-esteem. In addition to
sports, a big positive influence on the health culture and needs of the sports young
people have: demonstration performances of athletes, sports festivals, sports
events, sports intellectual games [S]. A visit to big international competitions
enables a person to feel themselves as one part of society, to feel pride in their
country and strengthen the desire to maintain physical activity throughout life [3].

Conclusion. Physical culture is a basic condition in the education of the
positive attitude of the population of modern Russia to a healthy lifestyle (HLS).
HLS — a set of spiritual values and the actual activity forms for the preservation
of health and to ensure an optimal satisfaction of human needs. The essence of
HLS is to ensure optimum satisfaction of human needs and on the basis of
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optimizing the development of state and functioning of organized internal and
external systems of relationships of the individual and society [1].
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Cr. npenoaasareib Kadeapbl I'yMaHUTapHBIX

Y €CTECTBEHHOHAYYHBIX AUCIUILUINH

CraBpoIonbckuit THCTUTYT Koonepauuu (puiman) BYKOIT
r. CraBponois, PO

NHHOBAIIMOHHBIE METOABbI 1 ®OPMbI OLIEHKHN
KAYECTBA NOATOTOBKHU JIMHI'BUCTOB

AHHOTALIUA
CraThs TMOCBAIIEHA BBISIBICHWI0O W aJeKBAaTHOCTH  TPUMEHEHUS
HMHHOBAIMOHHBIX METOI0B M (HOPM KOHTPOJISI CITIOCOOCTBYIONIMX OIICHKE Ka4eCTBa
c(hOpMUPOBAHHOCTHU MPO(PECCUOHANBEHBIX KOMIICTCHITUH JTHHI'BUCTA.

KiroueBble cjioBa:
IIpodeccronanpHass KOMIECTEHIUA, METOIBI M (OPMBI KOHTPOJS, Keiic-
TECT

st Toro 94T0OB! OLIEHHTH KAUeCTBO MOJATOTOBKH JIMHIBUCTOB HEOOXOAUM
KOHTpOIb. COBEpIIEHCTBOBAaHNE MOIXOM0B K O0yYCHHIO, HECOMHEHHO, TpeOyeT
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COBEpPLICHCTBOBAHUS MOJXOJOB K KOHTDOJIIO, TaK Kak JItOOble HM3MEHEHUs B
COJICp)KaHMM, HaNpaBJIEHHOCTH, (opmax M crmocobax, a TakKe B CpeNCTBax,
UCIIONIB3YyEMBIX B Y4eOHOM TMpoliecce, TpeOyroT mepecMoTpa (GOpM, METOJO0B
KOHTPOJIS, @ TAKXKE €r0 COAEPHKATENBHON CTOPOHBL.

[To »TOit MpHUMHE ClieAyeT MPUMEHSATh T METOIBl W (OPMBI KOHTPOIIA,
KOTOpPBIE, TOMHUMO TPOYETO, ITO3BOJISAT OCYIIECTBUTE KOHTPOIb ESTEILHOCTHOTO
KOMIOHEHTa  Tpo(ecCHOHANBHBIX  KoMOeTeHIwid. Ecom B o0ydeHHH
HCHOJB3YIOTCA  3aJa4ll  MPOOJIEMHOTO, ITOWCKOBOTO, HCCJIEIOBATEIHECKOTO
XapakTepa, TO Ha CTaguHl IPOBEPKH KOHTPONb [OJDKEH BKIIOYaTh B ceOs
AQHAJIOTUYHBIE 337Ja4d U aHAJIOTHYHBIE HHCTPYMEHTHI.

OTH 33734yl MO3BOJISET PEIINTh NMPUMEHEHHE MHHOBALIMOHHBIX METO/IOB
KOHTPOJIS Ha 3Tamnax TeKyllel, IpOMeXyTOYHOH U UTOroBoi arrectanuit. OtHUM
13 BOKHEUIINX YCIOBHH YCHENTHOW pealn3aliy YHOMSHYTHIX METOMOB U (OopM
KOHTPOJIS ABISACTCA WX (DYHKIIMOHAIBHOCTh M KOMIUIEKCHOCTD, MPE/IIOIararoInas
CBsI3b (DOPMHPYIOMIMXCS KOMIIETEHIIMH C KOHKPETHBIMH 3aJadyaMH M BHUIaMU
poheCCHOHATBHOM eI TeIFHOCTH [2].

OpmHako IMAarHOCTHKAa TPO(ECCHOHANBHBIX KOMIIETEHIMHA - MpodiieMa
JIOCTATOYHO CJIOXKHAsA M OICHUTh €€ MOXXHO TOIBKO IIPH BHITIOJHEHUH WA
MOJIETUPOBAHUH MTPAKTHIECKOTO 3aIaHUSI.

B xadecTBe ONEHOYHBIX CpPEACTB JUISI  OIpPENENEHHS  YPOBHSA
c(hOpMHUPOBAHHOCTH TPOPECCHOHANBHBIX KOMIIETCHIIMHA Ha pa3HBIX JTammax
00y4eHus B paMKax JIMHIBOJUJAKTUYECKOW, HH()OPMALIONHHO-THHI BUCTHYECKOM
U HAYYHO-HCCIICZIOBATENIbCKOW JESITENbHOCTEH IIeJIeCO00pa3HO B COYETAaHHU C
TPaIUIIOHHBIMH METOAAaMHU HCIOJIh30BATh MHHOBAIMOHHBIE METOJBI KOHTPOJIS,
HMEIOIME B CBOEH OCHOBE JESTENIbHOCTHBIA KOMIIOHEHT (Keic-MeTona, METO[
MIPOEKTOB, TECTHPOBaHKE, NOPT(HOIHO, U IP.).

CoOBEpIICHHO OYEBUAHO, YTO KOHTPOJb 3HAHUHN, yMEHUH, HABBIKOB U
KOMIIETEHUUH CTYAECHTOB-JIMHIBUCTOB SIBJIIETCS OJHOM W3  BaKHEHIIHX
COCTaBIISIIONIMX y4eOHOTO Tpoliecca, W OT €ro IMPaBHIBHOW OpPraHU3alUH BO
MHOTOM OyZIeT 3aBHCeTh ycmex oOydeHus. B cBI3M ¢ 3TUM 3aKOHOMEPHO
BO3HHMKAET BOIPOC 00 MCIOJIB30BaHNHU B MPAKTHKE BBHICIIETO 00pa3oBaHMs Oojiee
OOBEKTHBHBIX W TEXHOJOTHYHBIX METOJOB TMEAArOTHYECKONH THarHOCTHKH,
KOTOpbI€ ObI TIO3BOJIMIIM OBl ONITUMU3UPOBATH 00PAa30BaTENbHbII MTPOIIECC.

B HacTosmee BpeMs akTyalbHa 33/1a4a UCHONB30BaHUS B JTHUX IEJX
COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

ITo muenuto Muxaiinosa B.B., cpeau MeTOZ0B OlleHKH KauecTBa 3HAHUN
oOyyaromxcss oco0oe MecTO 3aHMMaeT TeCTUpOBaHME, B TOM 4YHCIE U
KOMIIBIOTEPHOE, KaK BBICOKOTEXHOJOTHUYHAs n oddexruBHas popma
OpTraHM3aliil KOHTPOJS YCBOCHUS 3HAHWUH CTYJCHTAaMH BBICIINX YYCOHBIX
3aBeneHnid. [Ipu 3TOM, MOsICHSET aBTOp, 3HaYE€HHE MMEIOT (GopMa M METOJHKA
MPEICTABICHHUS TECTOBBIX 33JaHUM, COTIacCOBaHHME UX IO YPOBHIO CII0XKHOCTH,
KaK (paKTOpHI, BIMSIONINE HAa COBEPIICHCTBOBAHNE KOHTPOIS [3].
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KommnbloTepHoe TecTHpOBaHHE SIBISIETCS] HEKOW 0OpaTHOM CBS3bI0 MEXKIY
mpenojaBaTeIeM M CTYJIEHTOM, TEM JTalloM Y4eOHOro mpolecca, Koria
IIpenoaaBaTesb Moiay4aeT nHPopManuio 00 3dexTHBHOCTH 00yUYEHUS PEIMETY
i 06 ypoBHE COPMUPOBAHHOCTH NMPOPECCHOHATBHBIX KOMITETEHIIUH.

VuHOBanmoHHble 3amaHus ¥ (OPMBI, HCIOIB3YIOIINE BO3MOXKHOCTH
KOMITBIOTEPHOTO TECTHPOBAHMS, Ha CETONHINIHWN NEHb SBISIIOTCA Hamboiee
MIEPCIIEKTUBHBIM HAIPaBICHHEM pAa3BUTHA ABTOMATH3alMH IEeJarorm4ecKux
m3MepeHnii. OCHOBHOM MNPHYMHON 3TOTO SBISETCS OOJBIIOW IMOTEHITHAT
WHHOBALMOHHBIX 33JaHUH ISl TIOBBIICHNUST HH()OPMATUBHOCTH MENArOrMIECKUX
HU3MEPEHUN U YBEIMYEHUS CONEPKATEIbHON BaTMIHOCTH TECTOB.

OcHOBHas  IeJib  pa3pabOTKM  MHHOBAIIMOHHBIX  3aJaHHid  JJIsA
KOMITBIOTEPHOTO TECTUPOBAHUSI COCTOMT B OLIEHHBAaHMHM TeX KOTHUTHUBHBIX
YMEHUH, (YHKIMOHAIFHOH TI'PaMOTHOCTH M KOMMYHUKAaTHBHBIX YMEHHH,
KOTOpBbIE OCTAlOTCS HE BBIIBICHHBIMU IIPH TPAJUIMOHHOM KOHTpOJE, WIH
UCIIONIb30BaHUN OJIAHKOBBIX TecTOB. [IpeaMeToM OlleHMBaHMS NP WHHOBALUSIX
MOXeT OBbITh YPOBEHb AHAJIWTHKO-CHHTETHYECKOH NEeSTeNbHOCTH 00y4aeMoro,
CKOPOCTh 00001IeH!sI HOBOH MH(OPMAIMN, THOKOCTh MBICIHTEIBFHOTO IIpoIecca
U MHOTHE JIpyTHe ITOKa3aTeNl YMCTBEHHON AESTEIBHOCTH, COPMHUPOBABIINECS
B IIponecce 00y4YEeHUs] U HE TOAAIONINECS OLCHUBAHUIO C IMTOMOIIBIO OOBIYHBIX
TECTOB.

Ha nam B3rmin, 10oOMTBCS ONTHUMHM3AIMK O0pa30BaTEIBHOIO IIpoliecca
MOYKHO, aIallTUPOBAB METO/IbI, CHIOCOOHBIE OLICHUTD AESATEIbHOCTHBII KOMIIOHEHT
podecCHOHANBHBIX KOMIIETCHIMH, 0]l KOMIIbIOTEpHOE TecTupoBanue. OQHaKo,
MpeXkAe BCEro, CIeAyeT ONpeAeTHTb, KaKhue W3 HWHHOBAIMOHHBIX METOJIOB
KOHTPOJII MOJKHO TE€peHeCTH B Takyl (OpMy W HAaCKOJIBKO 3TO Oyner
1[EJIeCO00pa3HbIM.

Kak yxe M3BECTHO, TECTHPOBAaHUE TMpEIOJaracT HaJMYHE TECTOBBIX
3aJaHUi KaK OTKPBITOTO, TaK U 3aKPHITOTO THUIIA, TI0 ATOW MPUIHHE TTOPTPOIINO 1
METOJl NPOEKTOB HE yJacTCsl TepeHecTH B (OpPMYy TECTOB IO OOBEKTHBHBIM
MIPUYHHAM.

Uro xacaercs Keiic MeTo/a, MPeCTaBISIONIero coooil n3ydeHne, aHaunu3 u
MIPUHSITHE PEIICHNH, a TAK)KE Pa3BUTUE aHATUTUIECKOTO MBIIIIEHHS 00yJaeMBbIX,
MO3BOJISIFOIIEE C TIOMOILBIO KOMIIBIOTEPHOT'O TECTUPOBAHUSI BBIJIEISTh BAPUAHTHI
NPaBUIIBHBIX M OIMMOOYHBIX peIIeHWH, BBIOMpATh KPUTEPUH HAXOXKACHHS
ONTUMAJBHOTO PEIIEHHs, TO CYLIECTBYET BO3MOXKHOCTh €ro peajn3aiuu B hopme
KOMITBIOTEPHOTO0 TECTUPOBAHUSI 110 IPUYMHE CYIIECTBOBAHUS, TaK Ha3bIBAEMBIX,
keiic-tecroB. OpnHako cieayer  pa3oOpaThes, HACKOIBKO 9TO  Oyner
nenecoodpasHbeM [1].

ITo muenuto E.b. MopryHoBa, «keic-TeCT — 3TO METOAMKA OLEHKH U
pasBUTHS TOTEHIHANA Npo(deccHoHalla, coyeTaromas B cede NMperuMyIlecTBa U
IIPEO0/I0JIEBAIOIAs HEIOCTAaTKN TPaJUINOHHBIX KEHCOB U TecToBY [4].

Mpbl  mpupepXuBaeMcs ~ MHEHHS  OTHOCHUTENBHO  HCIIOJIb30BAHMS
KOMITBIOTEPHOTO TECTHPOBAHUS TP OIEHKE YPOBHA C(HOPMUPOBAHHOCTH
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poQeCcCHOHANBHBIX KOMIIETEHIIMH CTYJCHTOB-JIMHIBUCTOB M HEOOXOAUMOCTH
pacumpeHust 0a3bl TPaJULIMOHHBIX TECTOBBIX 33JaHUIl IIyTeM WX JOMOJIHEHUS
Keilc-TecTamu.

ITo onpenenenuto E. b. MopryHoBa, Keic-TeCT — 3TO METOAMKA OLIEHKHU U
pa3BUTH TOTEHIMAIA CHOCOOHOCTEH, codeTaromas B cebe IMpenMyIiecTBa U
MIPEOI0JICBAIONIAST HEOCTATKH TPAIUIIOHHBIX KEHCOB U TeCTOB [4]..

Keiic-tect paccmarpuBaeTcss Kak HaOOp TECTOB, KaXIbIH M3 KOTOPBIX
MPOBEPAECT MAJICHBKYIO TOPHUIO0 (PYHKIIMOHAIFHOCTH B OTIMYHE OT KEWCOB
OTKPBITOTO THIA, MPE[IAaTaloNINX pEIIeHHe B BHAE CBOOOIHOTO TEKCTa C
000CHOBaHHMEM, KEHC-TEeCT TpeliaraeT OOYy4YalolIeMycsl TOTOBbIE BapHaHTBHI
peleHus Ha BBIOOP.

B Oonee rubkmx ciydasix KeWC-TECThI JOIMYCKAIOT KpOME 3aJaHHBIX
peleHunit npuMeHeHne 1 rpad) «CBOOOIHBIN OTBETY.

Hanee npenctaBuM MeToAn! ¥ (GOpMBI KOHTPOJIS /IS OLIEHKH KadecTBa

c(hopMUPOBAHHOCTHU TIPO(PECCUHATHLHBIX KOMIIETECHIIUI JIMHTBHCTA (CM. Tabm. 1).
Ta6muna 1 — IHHOBAIIMOHHBIE METO/IbI U (POPMBI KOHTPOJISL KauecTBa

Mpodeccuonan | Merog Yro Cnoco0 OnTuMU3HPYIOIHI
bHBIE KOHTPOJIS KOHTPOJIHpYeT peaqmm3anusi B | NOTEHIHAJ
KOMIEeTEeHIIHH BHIE
JIMHTBHCTOB KOMIIbIOTEPHO

ro

TeCTHPOBAHUS

(dopma)
- CHOCOOHOCTB K | TECTHPOBAHUE | 3HAHMUS, CTAHIAPTH3UPO | - DKOHOMHS BPEMEHU
KPUTHYECKOMY aHaIUTHYECKHE y | BaHHBIH TecT; - DKOHOMHS CHJI
aHaNu3y MECHHS; aBTOMATH3UPOB | - HOPMAIIH3AIUs
y4e6HOro y4eOHbIC YMEHUS. | aHHBIH TECT; TICHXOJIOTHYECKOT0
mporecca u a/lanTUBHBIN COCTOSTHUS
y4eOHBIX TECT; TECTHPYEMOTO
MaTepHalIoB C -ONTHMH3ALHUS
TOYKH 3pEHUS YPOBHS CIIOXKHOCTH
ux 3aJaHui
3¢ dexTUBHOCTH -MCKITIOYEHHE
(aHanUTHUECKHE BO3MOXKHOCTH
YMEHHS) OLIMOKH BO BpeMs
- CNOCOOHOCTh nporecca 00paboTKH
MPUMEHSATh pe3yIbTaToOB
Y4EOHUKH, Keifc- 3HAHUS; Keiic-TecT - DKOHOMHUSI BPEMEHH
JMIaKTUYECKUE | TECTUPOBAHHE | AHAIMTHYCCKUC Y - BKOHOMHS CHJI
MaTepHabl U MCHHS; - HOpMaJu3aIus
y4eOHble MIPaKTHYECKHE TICHXOJIOTHYECKOTO
ocooust 1o YMEHUS; COCTOSTHUS
HHOCTPaHHOMY TBOpYECKHUE TECTHPYEMOTO
SI3BIKY IS YMEHUS; - OTCYTCTBHE
pa3paboTKH KOMMYHHKATHBHbI HEeoOXOAMMOCTH B
HOBBIX y4eOHBIX € YMEHUS; HOATOTOBKE
MaTepHAaJIOB IO COLMAIIbHBIE METOIMYECKHX
orpeieJIeHHON YMEHHS; MaTepuasoB U
TeMe yueOHbIE YMEHHUSL. 6I1aHKOB
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BrlmensnoxkeHHOe TO3BOJSIET HaM 3aKJIIOYHMTh, YTO IPEJCTaBICHHbIC
WHHOBALIMOHHBIE METOAbl M (OPMBI KOHTPOJS OOECIEUMBAIOT IOJTy4YEHHE
00BEKTUBHOM, J/IOCTOBEPHOW M COINOCTaBUMOM HHGpOpManmuu B o01acTH
KadyecTBa 00pa3oBaHMs, a TAKXKE CIIOCOOCTBYET ONTHMHU3AIMHU JaHHOTO Ipolecca
3a CUeT YKOHOMHH BPEMEHH, CHJI M HOPMAIHM3AINH IICHXOJIOTHYECKOTO COCTOSHHUS
TECTHPYEMOTO.

[lo Hamemy MHEHHIO, NPHUMEHEHHE KEHC-TECTUPOBAaHHS SBILSIETCS
aJIeKBaTHBIM IIPH MPOBEPKE YPOBHS C(HOPMUPOBAHHOCTH  MPO(ECCHOHATBHBIX
KOMIIETCHIIMHA JIMHTBHCTa 10 MPUYMHE HAJIWYUS CHUTYallMOHHBIX 3aJaHuM,
UMHUTUPYIOUIMX  peallbHble JKU3HEHHBIE CHUTYyallMd, 4YTO JEMOHCTPHPYET
TOTOBHOCTh ~ OOydaroIuXcsli K  OCYHIECTBICHHIO  NPO(eCcCHOHAIBHOM
JIESITENbHOCTH.

Takum  oOpa3oMmM, Tmpu  OLIEHKE  YpPOBHA  C(HOPMHPOBAHHOCTH
PO eCCHOHANBHBIX KOMIIETEHIIMH JIMHTBUCTOB 11€7€C000pa3HO NMPHUMEHSTh Kak
TpaJULUOHHBIE METOIBI U (POPMBI KOHTPOJIS, TAK M MHHOBAIIMOHHBIE, OJTHAKO JIJIS
OLIEHKH TOTOBHOCTH OOYy4Yaromerocsi K OCYIIECTBICHUIO INPOoQecCHOHATBHON
JIESITENIEHOCTH 1IeNIecO00pa3Ho MPHMEHEHHE TaKOW MWHHOBAIMOHHOM (OPMBI Kak
«KeHc-TecT».
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3Hauuii // XXV MexnynaponHas koHdepeHuus «I[IpumeHeHne HOBBIX
TexHojoruil B oopaszoBanum». 2014. URL: http:/tmo.ito.edu.ru/ 2014/ section/
237/94524/ (nata obpammenus 15.01.2018).
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Hnten-Cunres, 2001. 464 c.
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[pemonaBaTens kapenpsl CrieuaTbHONR
MOATOTOBKH

YO MBJI Poccuu, crapiuuii ieWTeHaHT

TOJTULIUH
r.Yoa, PO

IMPOBJIEMA ®OPMUPOBAHUSA TIPABOCO3HAHUA B POCCUHU

AHHOTAIIUSA
CocTosiHMEe TIpaBOCO3HAaHUS B coBpeMeHHOW Poccum He sBnsercs
coBepuieHHbIM. [Ipobiiema ero HecoBepIeHCTBA KacaeTcs abCOIIOTHO BeeX cdep
o0LIeCTBEHHOW JKM3HM. B  naHHOW cTaThe paccMaTpHBaeTcst mpobiiema
(OpMUpPOBaHUS TPABOCO3HAHUS, TaK KaKk 3Ta TEM SBJSIETCS JOCTATOYHO
aKTyaJIbHOM.
KiroueBblie cjioBa
[IpaBoco3nanue, paBo, o011ecTBo, MPaBOTBOPYECTBO,
MPaBOCO3HATEIBHOCTb.
Alekseev Yuri Grigorievich.
Teacher of the Department of Special Training of the Ufa Law Institute of
the Ministry of Internal Affairs of Russia, senior police lieutenant.
Abstract
The state of legal consciousness in modern Russia is not perfect. The
problem of its imperfection concerns absolutely all spheres of public life. In this
article, the problem of forming legal awareness is considered, since this topic is
quite relevant.
Keywords
Legal awareness, law, society, law-making, legal consciousness.

BaxHO cKa3aTb, YTO MPABOCO3HAHUE BHICTYIACT MEPe/l HAMHU KaK OJHOM U3
Pa3HOBUAHOCTEH cdep, COCTABISIIONMX OOMEeCTBEHHOE co3HaHue. Kak u irobast
cthepa oHO 0OMamaeT CBOMM 00BEKTOM, IIPEAMETOM a TAaKXKe SBICHUS, KOTOPHIC B
CBOIO O4Y€epeib UMEHYIOTCS IIPABOBBIMH.

Baxxno OTMCTUTH, YTO npo6neMa MMpaBOCO3HAHUA ABJIACTCA OJHHUM U3
HauboJiee aKTyalbHBIX B COBpeMEHHON Poccuu. DTOT BOMPOC MOKHO 3aMETHUTh
a0COJIFOTHO BO BceX cdepax OOIICCTBEHHOW H3HH, BKIIIOYAs MOJUTUYECKYIO,
9KOHOMHUYECKYIO, COIUANILHYIO, TYXOBHYIO.

IIpaBoco3Hanue TecHO CBsA3aHO C  (GUIOCOMCKUMH  TEOPHUSIMH,
UICONOTUICCKIMU TIOHUMAHUSAMH, PEIUTHO3HBIMH  JTOKTpUHaMHA. MHOTHE
W3BECTHBIC aBTOPBI IIOJIAralld, 4YTO HOPMBI IpaBa, WX HEU3MCHHOCTh U
ITOTHEBOJIBHOCTH MPEOBIBACT B COSHAHUM YCIIOBEKA, [IO3TOMY IIPABO, 3TO SBICHUE
ncuxosioruueckoe. JIpyrue mpeironaraid BHIHYIO HEBOJBHOCTh IpaBa Kak
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CPEICTBO PEryJMPOBaHUS CBOOOIBI YEIOBEKA M KIACCOBBIM PETYISTOPOM
00IIIECTBEHHBIX OTHOIIEHHIA.

Poccuiickuit ropuct M. A. VUnpuH aHanu3upoBall MPaBOCO3HAHUE PABHO
KaK KOMIUIEKC B3IJIOB B BO3MOXKHOCTH, B IIPABHTEILCTBO, B ILEIYIO CHCTEMY
COITMAIGHON  CyIecTBOBaHWA. Bo3melcTBHE MPaBOCO3HAHHSA B  CHCTEMY
COIMAIGHOM  CYIIECTBOBAHHS  JOBOJIBHO  OOMUpPHO, 3aMeTHO. J[aHHBIM
Pa3bsACHSIETCS BOBJICYECHHE €r0 B CHCTEMa 3aKOHHOT'O PETYJIMPOBKH PaBHO Kak 1-
T0 C JICHEeT BIMSHHS B COIMAIbHBIE B3auMOOTHOIIEeHUs. CBoeoOpaszHasi cTOpoHa
MIPaBOCO3HAHUS PABHO KaK COCTABJISIONIMHA JOJU TPUCIIOCOOJICHUST 3aKOHHOTO
PETYIUPOBKH 3aKJIIOUAETCS B 3TOM, TO UTO €r0 3HAUUMOCTh HUKaK He ype3aHa TOT
WM MTHOW-WJIM OTHOW CTajuell 3akoHHOro BiusHUs. [IpaBoco3HaHue BBOAUTCS B
pr}:[ U B nepﬂo;{a HpaBOTBOp‘IeCTBa, HB nepnoz[a OCyIJ_[eCTBJ'IeHI/II/I IIOJTHOMOY M.
B »Toit b0 apyroi YpoBHS OHO UMEETCS B aOCOJIFOTHO BCEX COCTABISIOIIMX
MPUCIIOCOOJCHUS  3aKOHHOTO  PETYJIMPOBKH —  HOpMaxX  IOJHOMOYHS,
MPaBOOTHOLIECHHUAX, AEHCTBUAX OCYIIESCTBICHHH IMOJIHOMOYHA. bollee BHIUMYIO
3HAYMMOCTh IIPEJICTABISCT TPABOCO3HAHWE B IIEPHOAA  OCYIIECTBICHUHU
ITOJITHOMOYHS, B XOJIC€ OJHUIICTBOPEHHUS B JKU3HEIEATCIIBHOCTh aIBOKATCKHUX
crpaBeyiuB U o0s3aTenbeTB. C  CTENEHW, CBOWCTBA, HpaBa, HAXOMKICHHS
MIPaBOCO3HAHUS B CYIIECTBEHHOW YpPOBHS HAaXOIWUTCS B 3aBUCHMOCTH B TaKOM
cloy4dae, KaKOBBIM CTaHET JCWCTBHA JIMIIa B MHpPEe — OOOCHOBAHHBIM,
00IIecCTBEHHO HYXHBIM JINOO HE3aKOHHBIM, OOIIECTBEHHO BpPEAOHOCHBIM U
HeOe3omacHbM [1].

[IpoOnemaTtnka MAMUTENBHBIX W Pa3HOHANPABICHHBIX OOIECTBEHHO-
OOIIIECTBEHHO-TIOJIUTUYECKUX SIBJIGHHH M TpPeoOpakeHuil, ¥ MepecTpoeKk B
ceropusniHer Poccuiickoit Qenepanui  yBEepsSOT B HAJOOHOCTH MEPEMEHBI
3aKOHHBIX W  OOIIECTBCHHO-IMOIMOHANBHBIX  OOCTOSTENBCTB  Pa3BHUTHUS
LMBHUJILHOTO COOOIIECTRA.

TocymapcTBO M ero 3aKOHHAs KOHIICIIINSA, IPUCYTCTBUE TaHHOM 00sg3aHa
o0ecreynBaTh BEPOSATHOCTD C LETbI0 OCYIIIECCTBIICHUN COOCTBEHHBIX JIETUTUMHBIX
3aMHTEPECOBAHHOCTEH W OOIIECCTBEHHOW NEATEIbHBIA B MHUpPE, TaKUM 00pa3om
Bellb TapaHTUPOBATh XOPOIIMH CTENEHb CYMIECTBOBAHHUS M OCYIICCTBICHHH B
MHpE, W OOIIECTBEHHO-OOMENICUXOJIOTHUECKU (OH, 0053aH COJIEHCTBOBAThH
(hOpPMHUPOBAHHUIO OOIIECTBCHHOTO MOJOKUTEIBHOTO MPABOCO3HAHUS B MHPE.

Yactoe n3MeHeHNE W COBEPIIICHCTBOBAHUS 3aKOHOIaTENbCTBA SBJISETCS HE
COBCEM IMTOJIOKUTCIIBHBIM (l)aKTOpOM, TaK KaK 4Yalle BCEro HOBBIC HOpMaTI/IBHO-
MPABOBBIC AKTHI OTPUIIATESIFHO BOCIIPHHUMAIOTCS U OIICHUBAIOTCS B OOIICCTRE.

B Hacrosiee Bpemsl CI0KUIACH JTOCTATOYHO HEOJHO3HAYHAs 00CTAaHOBKA
B MOJUTHYECKON W SKOHOMHYECKOH cepax Kak B HaIlleil CTpaHe, Tak U B APYTUX
cTtpaHax EBpombl M A3WH, B CBSA3HM C YeM, Y TpaXJaH 4acTO BO3HHMKAIOT TaKHE
BOTIPOCEHI, KaK KyJla UM 00paTUTCS, KTO CMOXKET UM IOMOYb M KAKUMH CII0CO0aMu
1 METOJIaMHU 00ECIICUNTh CBOIO MPABOBYIO 3aIIUTY.

Bcem u3BeCTHO, UTO PYCCKUH MEHTAITUTET XapaKTEPU3YETCs TEM, UTO €CITH
MIPUCYTCTBYET IMO3UTHBHOE, TO O0jI3aTETHPHO WMEIOTCS Hadalla M HETaTHBHOTO.
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TouHo Taxke B HX IMpaBOCO3HAHHU. IloyoKUTEIPHBIM W MOMEHTAMHU B
MPaBOCO3HAHUM HacelieHuss PocchM SBISIETCS TPEXIE BCErO0 MaTPUOTHU3M,
YBaKCHUE

C 4YeM, y TpPaXIaH 4YacTO BO3HUKAIOT TaKHWE BOMPOCH, KaK KyAa UM
00paTuTCsa, KTO CMOXET WM TIOMOYh M KaKUMH CII0CO0aMH W METOIaMH
00eCTIeunTh CBOYO MPABOBYIO 3AIUTY.

BceM u3BeCTHO, YTO PyCCKHI MEHTAIHUTET XapaKTePU3yeTCs TEM, UTO ECIIH
MIPUCYTCTBYET MO3UTHUBHOE, TO O03aTEIHPHO MMEIOTCS Hadala M HEeTaTHBHOTO.
TouHO Takke B HX NPaBOCO3HAHHWH. [lOJOXKHUTETHHEIM W MOMEHTAaMH B
MPaBOCO3HAHUM HacelieHHss PoccuM SBISIETCSA TMPEKIE BCETO MATPHUOTH3M,
YBaXCHHE HHTEPECOB APYIUX, IPUOPUTET MMEHHO HPAaBCTBEHHBIX YCTOEB. I3
OTpHULOATCIIBHBIX 4YE€PT, MOXHO BBIACIATL TO, YTO 3aKOH 4YaCcTO HE HMCEET
MPAaKTHYCCKH HUKAKOTO 3HAYCHUS YIS HACEICHUS, CICICTBHEM YEro CTAaHOBUTCS
TO, YTO JaHHBIM 3aKOH He OyJeT coONromaThCs, a B XyIIIEeM Cclydae —
UTHOPUPOBaThcsa. Hapsmy ¢ 3TuM, MHOTHE TpakJaHE CUYHUTAIOT, YTO KaKOH OBl
3aKOH HE OBUT MPHHSAT, CONMANBHAS CIIPaBEIIMBOCTh B OOIIECTBE BCE aBTO HE
moBeIcUTCA. [103TOMY MHOTHIE HE BEpAT B IIPABOBYIO CHITY U 3HAYMMOCTH HOBOTO
HOPMATHBHO-TIPABOBHIX O aKTa. B CBS3M ¢ 3TUM, Y OONBIIETO YMCIIA TIOCEICHUSI
HaunHaeT (GpOpPMUPOBATHCS TaKas HEraTHUBa S 4epTa, KaK MPaBOBOM HHUTTUIN3M,
KOTOPBIH XapaKTepu3yeTcsd HE3HaHWEM JEHCTBYIOMIETO 3aKOHOAATeIhCTBA I
JKETaHWeM HEWCIoJHeHne 3akoHa. Hawbosee rpy0Ooii (GopMoit TposBICHIHS
IIPaBOBOI'0 HUTHUJIU3MaA ABJIACTCA HpaBOBOﬁ OWUHHU3M, KOTOpLIﬁ IMPOABIACTCA B
MIPE3pEeHNH CO CTOPOHBI OOIIECTBA YCTAHOBOK, OMPEAENEHHBIX TOCYAapCTBOM [2].

Takum  oOpa3om, oOmass Bce  BBIINIECKA3aHHOE, MPAaBOCO3HAHHE
MPEJICTABISACT COOOW JUTUTEIBHBIN MPOIECC, KOTOPHIA B CBOK OYEPEIh BIIUSACT
a0COJIFOTHO Ha BCe cephl KU3HU 00IIeCTBA. 31eCh OONBIIYIO POJIb UTPACT TAKKE
MEXaHU3M IIPABOBOTO PETyJIMPOBAHMS, KOTOPHIN BKIIOYACT B ce0sl HOPMEI TIpaBa,
BO3HUKAIOIINE B CBSI3U C HUMH IIpaBa U 00S3aHHOCTH, MPABOOTHOIICHUS MEXKITY
rpaxIaHaMu, cyOBEKTHI, OOBEKTH U Tak jgaice. CBOoe BaXKHOE MECTO 3aHWMACT
peanm3anysg MpaBa, Tak Kak MMCHHO Ha JTAHHOM STalle OCYIICCTBIIICTCS MpaBa U
00513aHHOCTH TPaXKJIaH.

TlocymapcTBo , 6€3yCliOBHO, TOIDKHO NMPHHUMATH ONpEAeTICHHE MEPHI IS
HOpMalu3allii 3aKOHOJATeNhCcTBA. Ho Takke OHO 0053aHO BOCHHTHIBATH Y
rpaxaaH npaBoco3Hanue. Ho BayKHO HE TOJBKO Je/iaTh aKIIEHT HAa MPUOPUTET U
YBOXCHHE IMaB M CBOOOJ 4YEOBeKAa M TpaKIaHHHA, HO TakKXe CO37aBaTh
HEOOXOAUMBIC YCIIOBHUS [T UX HOPMATBHOM JKU3HEICATCIILHOCTH, CO3/1aTh TAaKUE
YCIIOBHSI, B KOTOPBIX OBbI OJIaromoiy4Ho (opMUpOBaTh MX OOIIECTBEHHOE H
MIPaBOBOE CO3HAHUE C MabIX JeT [3].

I[MomBoms wWTOr, HEOOXOAUMO OTMETUTHh, YTO PACCMOTPEHHE U
HCCIICIOBAaHNE TpPOoOJIeM B OONACTH MPABOCO3HAHUS SBISCTCS AKTyalbHOM
3aayeil Ha CEroMHAINHUI JeHb. [ocymapcTBy HEOOXOAMMO IPHHUMATH BCE
MepbI, KOTOpBIE OYAYT CIOCOOCTBOBATH MO3HUTUBHOMY OTHOIICHHIO TPakgaH K
mpaBy. 1 WMEHHO MOSTOMY HYXHO C paHHHAX JIeT BOCIHTHIBATE B HHX
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MaTPUOTU3M, U JIFOOOBH KO BCEMY TOMY, YTO HAXOJUTCS BOKPYr HEro. A 310
BO3MOJKHO TOJIEKO B ClTydac OOECIICUCHHS MX JOCTOWHBIM YPOBHEM U Ka4eCTBOM
KU3HU.
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CTYICHTKA 2 Kypca MarucTpaTyphl
CHUT'Y um.H.I".YepHbimeBckoro

r. Caparos, Poccuiickas ®enepanus

TEOPHUS CPABHEHMI B NPEJIMETHO-METOJIUYECKOM
HOATIOTOBKE BYAYIIETO YUYUTEJIA MATEMATHUKHA

®dopMHpPOBaHUE TMPEIMETHOM KOMIICTEHTHOCTH OYAYIIMX Y4HTEICH
MAaTEMAaTUKU OCYIICCTBISCTCS B MPOIECCE M3YUYCHUS TaKuX (DyHIAMECHTAIBHBIX
MaTeMAaTUYECKUX NUCIUIUIMH, KakK anreOpa, TeOMETpHUs, MaTeMaTHYCCKUI
aHaIu3, TEOpUs YHCEN U Ap. 3HAUEHUE TEOPUU YHMCE CPEAU APYTHX AUCLUIUIMH
MIPEIMETHOW TOJATOTOBKU OYIyIIETO yYUTENs MAaTEMAaTUKHA COCTOUT B TOM, YTO
HMEHHO 3TOT BY30BCKMH KypC SBIISIETCS TEOPETUYECKOW OCHOBOW MHOIMX
pa3neNioB IMKOJIBHOW MaTeMaTHKH, WH(GOPMATHKH, XUMUH, Onosorun u 1p. [1].
PasBuBaromeecs mpenMeTHOE OJIMMITHAJHOE NBIKCHHE B Cpele IIKOJBHHUKOB
MPEABSBIACT K YUYUTENI0O MaTeMaTHUKU psAl TpeOOBaHMMU, CBSA3aHHBIX C €ro
MPEeIMETHON U METOAMYECKOM MOATOTOBKOW, a HaJW4HWe 3a7ayd, OTHOCAIIUXCS K
9JIEMEHTApHOW TEOpWU YHCEeNl B COACPKAHUM MaTEeMaTHYECKHX OJIMMITHAT
Pa3IMYHBIX YPOBHEH [2] TpeOyeT ynenuTh 3T0# y4eOHOH By30BCKOM TUCIMILIHHE
0co00¢ BHUMaHHE.

OCHOBHBIMH HMCTOYHHKAMHM WH(POPMAIUU IO MPoOJIeMaM CTPYKTYPHI,
COJNICPYKAHHS W METOJUKHU U3yUeHHS OyIyIIMH YIATEISIMHA MaTEeMaTHKH pa3jelia
«Teopust cpaBHEHHI» CTalM Y4eOHO-METOIUYECKHAE TOCOOMS W YYCOHUKH IO
TEOPUHM YHKCENl U DIIEMEHTAPHON MaTeMaTHWKe JUIsl BBICHICH IIKOJBI, y4cOHBIC
IUTaHBl ~ TIOATOTOBKM  OakamaBpoB  IENarormdeckoro  oOpa3oBaHHS IO
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MaTeMaTH4YeCKHMM MnpoduisM, pabodude MporpaMmbl IO TEOPUHU  YHCET,
9JIEMEHTApHOM MaTeMaTHKe U MPAKTUKYMY IO PEIICHHI0 MaTeMaTHIECKUX 3a/1ad.

Hamu paccmorpeHsl ydyeOHble IUIaHBI 10 HAIllpaBIEHUSIM MOATOTOBKU
«ITemarornueckoe oOpazoBaHue» C TpoduIeM IOATOTOBKH «MaremaTuka»
(«MatemaTndeckoe obpasoBaHme», «MaTtemarnka W MHGOPMATHKa» U T.IL.) U
cpokamu oOydeHus (4 wim 5 5eT) pasnUuHBIX BBICIINX YYEOHBIX 3aBEACHHUN
Poccum [3].

B y4eOHBIX IUIaHaxX BemyIIUMX BYy30B Poccuu, OCYIIECTBISIOIINX
MMOJTOTOBKY OyAyImIuX yduTeled MaTeMaTHKH (OakaliaBpoOB IEeIaroruyeckoro
o0pa3zoBaHus), TEOPUSI CPABHEHUI, KaK MPABHUJIO, BXOAUT MM KaK MOIYJb Kypca
anreOpel W/WIM  TeopuH uucen (MpoduiaM MOArOTOBKH «MaTemarukay u
«Marematnka u uHOpMAaTHKa»), W KaK MOIyJb Kypca dJIEeMEHTapHOil
MareMaTtuku (mpoduiab TOATOTOBKM «Maremaruueckoe oOpasoBaHue»). B
NEepBOM CJy4ae HW3yYeHHE TEOpUH CpPaBHEHHMH OTHECEHO K MpeJIMETHOU
MOJrOTOBKE, a OCBOEHHME €€ IIPWIOKEHHH, OCYIIECTBIsIEeMOE B paMKax
JUCLUIUINH METOIMYECKOro IMKia (Hampumep, «OIMMIONAgHbIE 3aqaddl I10
MaTematuke» [4]) — K METOAMYECKOH MMOATOTOBKE OyAyIIero yduTemns
Marematuku.Bxmouenne monyns «Teopust cpaBHEHHI» B Kypc 3JI€MEHTApHOU
MaTeMaTUKH peaTn3yeT IPEeIMETHO-METOANYECKYI0 IOATOTOBKY Oyaymiero
YYUTEIsT MaTEMAaTHKH, TIOCKOJIBKY B 3TOM CIydae COAEpKaHWE MOAYJS JOJDKHO
oOecrieunBaTh BBIIOIHEHHE OCHOBHOTO TpeOOBaHUsS K MOATOTOBKE OakamaBpa
MeIarornyeckoro obpasoBaHuss — (OPMHUPOBATH TOTOBHOCTH pEajM30BBIBATH
o0OpazoBareNipHble NPOTpaMMbl MO Y4YeOHOMY IpEIAMETY B COOTBETCTBUH C
TpeOOBaHUAMH 00Pa30BATENBHBIX CTAHJAPTOB.

B Tabmuue 1 mnpexacraBineHbl pe3yibTaThl CPaBHHUTENIBHOTO aHAIN3a
CTPYKTYpBl ¥ cojepkaHus Moxaynsi «Teopuss cpaBHEHWil», H3ydyaeMoro
OyIynMMH  YYUTENsIMH MaTeMaTuku, oOydalommmucs B SIpociaBckom
TOCYAapCTBEHHOM IIefaroruueckoM yHuBepcurere [5] m B CapaToBCKOM
roCy1apCTBEHHOM YHHBEpCHUTETE [6].

Tabmuma 1 — CpaBHUTENBHBIA aHATN3 CTPYKTYPHI U COAEPKAHHS MOITYJIS
«Teopust cpaBHEHMID)

Kpurepuit SpocnaBckuii FOSyﬂapCTBCHHLII‘/II CapaToBCKHi rOCYAapCTBEHHBbIH
NIeJaTOTHIECKUH YHHBEPCUTET YHUBEPCHTET

Kon 44.03.05 IMenarornueckoe 44.03.01 INenarornueckoe oOpa3oBaHue

HauMeHOBaHHE | oOpa3zoBaHMe (C ABYMs HPODUIIMU

HaIpaBIeHHs HOJTOTOBKH)

MIOATOTOBKH

Ipoduns MatemaTtHueckoe obpa3oBaHHe, Marematraeckoe oOpa3oBaHHE
Nudopmaruka n nHGOPMAIOHHEIS
TEXHOJIOTHU

IIporpamma AxkaneMu4ecKuii OakamaBpuaT TIpuknanHo# GakamaBpuat

TIOATOTOBKH

Cpoxk o0yuenust |5 ner (300 3.e. = 10800 u.) 4 ropna (240 3.e. = 8640 u.)

(00BEM)

Buabt [enarornyeckas, npoekTHas, Hay4yHo- | [leparoruueckas, npoeKTHas

JIeATEeNbHOCTH HCCIIeJOBATENbCKAs
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Mecro
JIMCLUIUINHBI B
CTPYKType
y4eOHOT o IIaHa

Bxonur B kypc «Anrebpa u Teopust
yucem» (1-3 xype, 612 u.: JI-102, Ip-
105, 3a4./3K3)

Bxoaut B kypce «OnemeHTapHas
matemaruka» (1-4 xkypesl, 1044 u.: JI-
64, J1a6-42, IIp-200, 3a4./9k3)

Mecto Monyis B

20% obbema Kypca «Anredpa 1 TeopHs

10% o6BéMa Kypca «JneMeHTapHast

CTPYKTYpe qucem MaTeMaTHKa»
JIUCLUIIIAHBI 1,7% o6béma yueOHO Harpy3Kku 1,25% o6béMa yueOHOI Harpy3ku

3 kypc ,5 cemecTp 1 kypc, 2 cemectp,

JI- 22, TIp-32, 3auer 108 u.: JI-16, ITp-32, 7k3.
IpenmectByer | «Teopus JeaMMOCTH B KoJibLie LesblX | Monynbs «BBenenue», tema 6
MOJYJb qUCeI» «denmumocTs. CBOMCTBA IEITUMOCTI
OpurnnansHoe | CpaBHEHHS M X CBOMCTBA. CpaBHeHHE 110 MOTYJII0
Ha3BaHHE IIpunoxenus.
Conepxanue CpaBHEHUS U UX CBOICTBA. BbIueTsl 1 cpaBHEHHE 110 MOJYJIIO.

IIpunoxxenne: MpU3HAKH JETUMOCTH
HaTypaJbHBIX YUCEN B
cucremaTudeckoii 3anucu. Komasio
KJ1accoB BbIueToB. [lonHas cucrema
BBIYETOB 110 JJAHHOMY MO/IYJIIO.
IIpuBeneHHas cucTeMa BEIYETOB
Teopemsl Ditnepa u Pepma. Perenne
CPaBHEHHMH C OZJHUM HEHU3BECTHBIM.
Pemenne cpaBHenuii nepBoii crenenu
C OJIHMM HEU3BECTHBIM, HEOOXOAUMBbIE
U JOCTAaTOYHbBIE YCIOBUS
CYIIECTBOBAHMSI PEILICHUSL.
CpaBHEHUsI IEPBOii CTENICHU U
HeormpeeneHHble (In0(haHTOBbI)
YPaBHEHHS C ABYMsI HEU3BECTHBIMHU.
TTopsiok kiacca BbIUETOB.
TlepB0OOpa3HBIE KOPHU IO TIPOCTOMY
monymo. Munekcel. Ilpumenenne
nHIeKcoB. HaxoieHue ocTaTkoB Mpu
JIeNICHUH Ha JaHHoe uucio. [IpusHaku
nemuMocTH. [IpoBepka pe3ysbpTaTtoB
apUPMETHICCKHIX CUCTBUIT

Aurebpa cpaBHeHHH (B T.4. TeopeMa
depma).

CpaBHEHHUE C HEM3BECTHOW BETMYMHOM.
Cpasnenusi | crenenu.

JuodantoBsl ypaBHeHus | crenenu ¢
JBYMS HEU3BECTHBIMHU.

Cucremsl cpaBHenuit | crenenn

OCHOBHBIE BUIBI
JIEATENLHOCTH

Kypcoas pabora,

pedepar,

JIOMaIIHss paboTa: pelieHue 3a1a4,
MMOMCK, aHaJIU3 U 0000IICHIE
uHGOPMAIIHMH TI0 33/IaHHOM TEME.
3auer.

TIpocnymuBanue mpoOIeMHON JIEKIUH,
KOHCIIEKTUPOBAHHE JICKIIMOHHOTO
MarepHaa, pelieHue CepHu
MPOOJIEMHBIX BOITPOCOB.
BrinonaHeHHe KOMITBIOTEPHBIX
00y4aroIInuX TECTOB.

TIpakTukym (perieHue 3aga4
MaTEeMaTHYECKUX OJMMITHAT JIs
IIKOJIbHUKOB):

— 3aJ1a4M JJIs CAMOCTOSITEIILHOTO
peteHus (MCHOJIb30BaHKUE BHIYETOB U
CPaBHUMOCTH 10 MOJTYJIIO);

— YTBEPXKIICHUS O CPABHUMOCTH T10
MOZYTIO (ZOKa3aTeIbCTBO);

— CIOXKETHBIE 3a/1auu.

Pemenune TBopueckux 3agau —
CaMOCTOSATEIBHOE U3YUCHUE
JIONOJIHUTENILHOTO MaTepHaa Kypca
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(camocTosTenpHas padboTa IIOUCKOBOIO
THIIA CIOCOOCTBYET Pa3BUTHIO
[103HABATEILHO-TIOUCKOBBIX YMCHHIA
CTYJICHTOB: OPHEHTHPOBATHCS B

PO ecCHOHABHBIX HCTOYHUKAX
nHpopManuu (MOHOTpaduy, COOPHUKH
Hay4YHBIX TPYJOB, COOPHUKH 3a1a4,
JKyPHAIIBI, CAiThI, 00pa30BaTEIbHbIC
MOPTAJEL U T.IL.).

KonrposbHas paboTa (ayIMTOPHO).
HtoroBoe aBTOMaTU3MPOBAHHOE

TECTHPOBAHHE.
DK3aMeH.

PesynpraTel aHanM3a IMO3BOJIMIIA BBIIBUTH MPOOJIEMY MPOEKTUPOBAHUS

MATEMATHUYCCKOTO U OCATCIBbHOCTHOI'O COOCPIKAHUSL MOIYJIsL «TeOpI/IH

cpaBaeHuit» [7], [8], [9] Ha ocHOBe psima TpeOoBaHMK K YPOBHIO IpEAMETHO-
METOMYECKON MOJIrOTOBKH OyAyIIUX YUUTENelH MaTeMaTHKH.

Cnmcok ucnob30BaHHOM JIMTEPATYPbl

1. Ocumnoga, JI. A. BHeaymuTopHas caMoCTOsATeNIbHas paboTa CTYAEHTOB —
OyIynmx y4uTeneidl MaTeMaTHKU B Iporecce 00y4eHus] TEOPUH YHCEN B IEABY3E
Kak ycjoBue (OPMHPOBAHMS MX HPEIMETHOH KOMIETEHTHOCTH : aBTOpedepar
JIC. ... KaHauaaTa rnegarorndeckux Hayk : 13.00.02 / Kpacnosp. roc. nea. yH-T.
Kpacnosipck, 2006. 22 c.

2. baiikuna, E. I1. Teopus uucen B npeAMETHO-METOANYECKON TOJATOTOBKE
yunTenst MmareMaTrky // HoBast Hayka Kak pe3ysnbTaT HHHOBAIIMOHHOTO PAa3BHTHS
obmectBa : cOOpHHK craTed MeXIyHapOOHON  HAyIHO-TIPAKTHYECKON
koH(pepeHmuu: B 17 gactax. Tom 2. 2017. C. 11-13.

3. Peittunr ny4ymux nemarormdeckux By30B Poccuu 2016 [DmekTpoHHBIIH
pecype] : [caiit] URL:  http://www.ctege.info/reytingi-vuzov/reyting-
pedagogicheskih-vuzov-2016.html (gara o6pamenus 21.01.2018). 3arn. ¢
3KpaHna. 3. pyc.

4. O6 MIII'Y : 44.03.05 Ilemarormueckoe obOpazoBaHue (C ABYMs
npodwisiMu onrorosku). I[Ipodunm : Marematuka u nHdopmartuka : Paboune
MporpaMMbl  y9eOHBIX JUCHMIUIMH [ONeKTpoHHBIH pecypc] : [cait] URL:
http://mpgu.su/ob-mpgu/struktura/faculties/matematicheskiy-
fakultet/bakalavriat/pedagogicheskoe-obrazovanie-matematika-i-informatika-44-
03-05-prikladnoy/ (mara obpamenns 21.01.2018). 3arm. ¢ sxpana. 3. pyc.

5.4TTY : O®usnko-mateMaTHdeckuii (axkymnbTeT : o0Opa3oBaTelbHas
NIeSITeNbHOCTD [DmekTpoHHBIN pecypc] : [caiit] URL: http://yspu.org/@usnko-
MaTeMaTu4eckuii (akynsTer: OOpa3oBarenbHas ACATEIBHOCTH (aTa oOpalieHus
21.01.2018). 3aru. ¢ akpana. S3. pyc.

6.CI'Y : OOpasoBareibHbIE TPOTPaMMBI : MexXxaHUKO-MaTeMaTHIeCKUN
¢axynerer : [lemarormyeckoe oopasoBanue [DneKTpoHHbIH pecypce] : [caiir] URL:
https://www.sgu.ru/education/courses?aot-f=2 (mgara odpamienus 21.01.2018). 3ar.
¢ ’KpaHna. A3. pyc.
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7. Jleb6eneBa, C.B. Kypc snemeHTapHONW MaTeMaTHKH B TpPEAMETHOH U
npo()eCCHOHAIBHOM TOATOTOBKE OakajaBpa I1€arornieckoro o0pa3oBaHMs
(mpodme  — Maremarmueckoe oOpa3oBaHHME) // aKTyanbHblE HPOOJIEMBI
HEINPEpBIBHOTO MaTeMaTH4eckoro oOpasoBaHus : COOPHHK Hay4HBIX TPYHOB.
CaparoBckuil rocynapcTBeHHbli yHuBepcureT uM. H. I'. UepHsmesckoro.
Caparos, 2014. C. 141-149.

8. Jlebenena, C.B. Poib KypcoB 1o BEIOOpY «DeMeHTapHasi MaTeMaTHKa U
«IlpakTUKyM 1O pEIICHMIO MaTeMaTHYeCKHX 337ad» B TPOQeCcCHOHATBHON
MTOJITOTOBKE GakaaBpa TIe1arOTHYECKOTO o0OpazoBaHUsA (mpodmns
«Maremarudeckoe oOpaszoBanue») // IlpodeccronaipHoe obpasoBanue Poccuu:
HCTOPHs, COBPEMEHHOCTh U IIEPCIEKTUBBI: MaTepuaiibl X Beepoccuiickoil HayuHO-
MPaKTUYECKOH KOH(PEPEHIINU ¢ MeXTyHapoHbIM yyacTueM (OMck, 6 anpens 2012
rona). Omck: Uza-Bo OMITTIY, 2012. C. 235-238.

9. Hypuesa, JI. M. TexHonornueckuil Noaxoa K NPOEKTUPOBAHUIO Kypca
anreOpbl ¥ TEOPHUU YUCEN B MeNarorudeckoM yHUBEpCHUTETe : aBTopedepaT Juc.
... kagmuaaTa neparormdecknx Hayk : 13.00.02 / Omckuit roc. mea. yH-T. OMCK,
2000. 22 c.

© batikuna E.I1., 2018

Bapaun M. .

Marwucrtp 2 kype, KI'TIY um. B.IT.Acradrea
r. Kpacuosipck, PO

MamaeBa A.A.

Marwucrp 2 xype, KI'TIY um. B.IT.Acradbena
r. Kpacnosipck, PO

OIIEHMBAHME 11O TEME «1OIIOJIHUTEJIBHBIE BO3MOKHOCTHU
TEKCTOBOI'O ITPOIIECCOPA»

AHHOTANHSA

AKTyanpHOCTh JIaHHOM CTaTbu TIPOSIBISETCS B  HEOOXOAWMOCTH
UCIIONIb30BAaTh CETEBbIE TEXHOJOIMU Ha ypokax HH(GOPMATHKH HauuHas C
MJIaUIEro MIKoJbHUKA. Llens cTaThu - omucarh pe3yibTaThl U UACK0 ypoKa IO
TEXHOJIOrMH Merakiacc.

KiaroueBble ciioBa:

Mera-knacc, nHGOpMATHKA, MIAJIIINAN IIKOJIBHUK, COBPEMEHHBIN TOIXO0
oOyueHun, (eaepalbHBIi TOCYIApCTBCHHBIH  00pa30BaTENBHBIA  CTaHIAPT
(@roc).

B pamkax mpoekra «Mera-kmacc» Ha 0a3e o00meoOpa3oBaTeNbHON
I'mvuazun Ne9, HaumHas ¢ HOsOps 2016, B Mutagmiell mIkojie IMPOBOIMINCH
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MEraypoKd IO COOTBETCTBYIOIIEH TeMe cOrjlacHO paboueil mporpamMme IO
nHdopmaruke. IlpoBommiace pa3zpaboTKa KOMIUIEKTa 3aJaHMH B OOJauHBIX
CepBUCAX, KOTOPblE MCHOJNB30BAIMCH HA JTamax ypoka JuIsl IOJIrOTOBKH K
AaKTHBHOW y4eOHO — II03HABATENILHOHM NESTEJILHOCTH, a TaKkKe JUIl HPOBEPKH
NOHMMaHUs 00yJaIoIMMICS ¥ YCBOSHHSI HOBOTO MaTepuaia. [1oaToMy [uist Toro,
4TOOBl MMETh MpPEACTaBICHHE 00 YCICITHOCTH YCBOCHUS CHUCTEMBI 3HAHW,
KoTopasi Obl oTBedana TpeboBanusM u pesynsratam PI'OC, HeoOxomumMo ObLIO
pa3paboTaTh KOMIIIEKT CPEACTB OLICHMBAHUS PE3yIbTaTOB.

YeTBepThlil ypOK IO HpOrpaMMe IOCBALIEH TeMe «JlONOIHUTENbHbIE
BO3MOXHOCTH TEKCTOBOTO IIpOLECCOpay, IJe CHadana ¢ OOydYaroIIMMHCH
HEOOXOAMMO MOBTOPHTh Ha3HAUYE€HHE OCHOBHBIX WHCTPYMEHTOB TEKCTOBOTO
penakTopa, a mocyie 00bICHEHNU HOBOI'O MaTepHuaja TeMbl, Ha 3Talle 3aKpeIyIeHus
3HaHMH, pedsiTa caMOCTOSTENEHO, COBMECTHO BBINOJHSIOT 3a/laHHE B O0JIAYHOM
CepBUCE Ha CO3JaHUE OTKPBITKH, WCIOJIB3YsI TOTOBBIE AJIEMEHTHI (KapTuHKH). B
9TO BpeMs YYWTENb CIEOUT 32 XOJOM palOoThl YYEHHKOB HaJ 3aJaHueM,
MIOMOTAET, €CIHM HYXKHA MOMOIIb, €CIH OCYLICCTBISIET KOHTPOJb NEATEIBHOCTH
yyanmxcs.

Pucynok 1. 3aganne «OTKpBITKA K 8§ MapTay ¢ HCIIOIB30BaHHEM
obmayHoro cepsuca. (Google «Pucynkm»)
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K 3aganuro pa3paboTaHbl KpUTEPHH OLIEHUBAHMSI.

Ta6smna 1. Kpurepuu oneHnBanus 3aganus “OTKpbhITKA K 8§ MapTa

2

Kpurepuu OTnngHO Xoporo YV noBneTBOpUTEILH
[
Pacmionoxxenue Texcr Texcr BBIPOBHEH B | Tekct HE
TEKCTa Ha | pacrloyioXKeH Ha | COOTBETCTBUHU c | oTpenaKTupoBaH,
OTKPBITKE CTpaHuLe MOJIO)KEHUEM  KapTUHOK | €ro TOJIOXKEHHE U
COOTBETCTBEHHO Ha OTKPBITKE, HO | BBIpaBHUBAHHME Ha
PacroI0kKESHHBIM pacIoJIOKEeHHE TeKCTa HE | OTKPBITKE HUKAK HE
KapTHHKaM, a | coorBeTcTBYET COOTHOCHTCS c
TaKXe PacToIoKECHUIO pacrmoioXeHueM
HCIIOIB30BaHO KapTHHOK. KapTHHOK.
BEIpaBHHE TEKCTA.
Pacmionoxxenue KapTtunku Kaptunku pacnosnoxens! | Pacnonoxenue
KapTHHOK pacTioNoECHBl HAa | Ha CTpPaHUIC OTKPBHITKH, | KAPTHHOK HHUKAaK HE
CTpaHuLe npu 3TOM pa3mep | cBsizaHO c
OTKPBITKH, TpH | KapTUHKA HE | pacrnoiokKeHueM
3TOM COOTBETCTBYET TEKCTa, a TaKXKe MpU
HCIIOJIb30BaHbI pa3mepam caMoil | aTom HE
COOTBETCTBYIOIIM | OTKPBITKH. HCIIOIb30BaHbI
e CTpaHHLEe COOTBETCTBYIOIINE
pa3Mepsl. CTpaHHIIE pa3MepHI.
CooTBeTCTBHE BriOpannubie LBer TEeKCTa e | ITomnoe HE
LIBETOB s | uBeTa XOpomIo | couetaeTcss C IIBETOM | COUYETaHHE
odopmiteHUs COYETAFOTCS C | KApTUHKHU OTKPBITKU. BBIOPaHHBIX IIBETOB.
OTKPBITKH JIPYT C APYTOM.
I'pammatuueckn | [omyckaercs B Tekcre  oTkpbITKH | B Tekcte OTKpBITKH
€ OIIHOKHU Hajuyue 1| coBepmeno or 2 mo 3 | umeercs Oomee 3
OHINOKH B TEKCTE | OIIMOOK. OIIMOOK.
OTKPBITKH.

Takum 00pazoM, K KaXKJOMY YPOKY pa3paboTaHbl KpUTEPHH OLICHUBAHUSI.

JlanHbIH

KOMILICKT

CpenCTB

OLICHHUBAaHUA

HUCIIOJB30BAJICA  Ha

ypoKax

nHpOPMATHKH, IPOBOAMMBIX MO Momenn «Merakmace» Uit JAWArHOCTHKA
mporecca GOpMHPOBAaHUS 0OPa30BATEIBHBIX PE3yIbTATOB.
CHHCOK HUCIOJIb3yeMOM JIUTEPaTYPhI:
1. benencon E.I1. Mnpopmaruka u UKT [Tekct]: 4 ki.: B 2 u. (Tperuit

rog oOyuenus) / E.II. benencown,

A.I'. Tlayroga.

Axanemkaura/Yueonuk, 2013. — Y. 2: 96 c.:ui.
© bapan M.I., MamaeBa A.A., 2018

3-e mw3g. - M.
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bapan M.H.

Marwucerp 2 xype, KI'TIY um. B.IT.Acradbena
r. Kpacnosipck, PO

MamaeBa A.A.

Marwuctp 2 xypc, KI'TIY um. B.I1.AcradpeBa
r. Kpacnosipck, PO

Tropuna I1.O.

Maructp 2 xypc, KI'TIY um. B.I1.AcradpeBa
r. Kpacnosipck, PO

JABOUYHOE KOJUPOBAHUE B KYPCE OBYUEHUA
NH®OPMATHUKE 11O TEXHOJIOI'MU «MET'AKJIACC»

AHHOTALUA
AKTyaIsHOCTh TAaHHOHM CTaThH MPOSBISETCS B HEOOXOAMMOCTH OOYUCHUS
YYaIuXcsl CeTeBBIM TeXHONOrwsM. Llemp cTatbm - ommpcate 3alaHue,

UCIIONIE3yEeMOe B paMKax IMpoeKkTa Merakiacc 1 ero MeTOIMKa OLICHUBAHMS.
Kirouesnie ciioBa
Meraknacc, nHpOpMaTHKa, MIAIMINN OIKOJIFHUK, COBPEMEHHBIA TOIXO.
oOyuennn, (enepasbHBIE TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA  CTaHIAPT
(®roc).

IIpoBenenue MeraypokoB TpeOyeT KOMILJIEKT 3a7aHui,
MOJ/IepXKMUBAIOIMX ceTeBoe oOydenue. Ha msaToM ypoke 3TOro mpoekTa
«JIBOMYHOE KOMUPOBAHHME YHCEID» HEOOXOJUMO 3aKPEMHUTh HAaBBIKA PaOOTHI
oOyyarommxcss ¢ mporpammoit «KanbkynsTop», cHocoOCTBOBaTh OCBOSHHIO
JTOTIOJTHUTEIBFHBIX BO3MOXKHOCTEH MPOTPaMMBI ISl ONPEACICHUS JBOWYHOTO U
JecATHYHOTO Koa uncell. C 3Toi eIbio HCIONMb3yeTCs 3aJaHNe Ha OTpE/ICIICHIE
JIBOMYHOTO KOJ[a YHCJa C HCIIONIb30BaHUE OOJAYHOTO CEepBHCA, KOTOpoe pebsrta
nemato coBMecTHO. C ATHM 3aJaHWeM YYSHHUKH CIIpaBIsItoTCS 3a 12-15 muHYyT,
MMOTOMY B JaHHOM cliydae HEOOXOIUMO 3arOTOBUTH JONOIHHUTEIEHOE 3aJaHUe
I TEX, KTO GBICTpO M YCIICOIHO CIPaBUTCA OHNPECACICHUEM ABOUYHOTO KOJa
qHcya.

3amanune “OmnpeneneHue IBOMYHOTO KOAAa 4YHMCIA” C HCMOJb30BaHHUEM
obmauHoro cepsuca (google «JlokymMeHTBI» U google-uata):

a) 3anoHUTE TaOJIHILy KOJIOB YHCEl, UCTIONB3YS CIICAYIOUINN aJropuT™:

Hauano

1. Haxatsb knaBuiy F6.

2. HabGpatp 4mcio ¢ moMoIibio KHOIOK BBOIA .

3. Haxatsb knaBumy F8.

Komnerr
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Tabauna 1. «[lepeBo uncia B ABOUYHBINA KO

Yucno JIBowuHBIN KOJ Yucno JIBowuHBIN KOJ
1 6
2 7
3 8
4 9
5 10

6) [To ABOMYHOMY KOy OTIPENIEIUTE YUCIIO

Tabauna 2. «IlepeBos ABOMYHOTO KOJA B UUCIO»

JIBonuHBIN KOXT Yucno JIBoMYHBIN KOIT Uucno
1011 10000
1100 10001
1101 10010
1110 10011
1111 10100

K 3amanmro pa3paboTaHbl KPUTEPUH OLICHUBAHHS.

Tabnuma 3. Kpurepuu olieHHMBaHUs 3aTaHUs

Kpurepun OTnu4yHO Xopo1o Y 10BIETBOPUTEIIBHO
Hcnonb3oBanue B xone paGoTs B xone paborts! yuammecs | B xoxe pabotsl yuamuecs
4ata, oOLIeHHE [0 | ydJammecst HCIIONB30BAIIH YaT, I/Ie HCIIONIB30BAIIH YaT, I/Ie
Pa3IeNeHUIO HCIOJIB30BAJIHN YaT, aKTUBHO 00CYKIaIH AKTUBHO 00CYKIaIH
paboTsl, yMeHHE e aKTHBHO BBITIOJIHCHHUE 3aJaHMs, a BBITIOJIHCHUE 3aaHHs, HO
JIOTOBAaPUBATBCSL. ob6cyskaanu TaKXKe J0rOBapUBAIINCH U HE CMOTJIN IOTOBOPHUTHCS,
BBITIOJIHCHUE pacIpeiesuIn 3a1aHus B pe3yJbTaTe U3 TOro, 4T
3a/IaHusl, a TAKKe JUTS BBITIOJIHEHUSI, HO HE HY’>XHO OBLIO CIEeTIaTh,
JIOTOBapHBAINCh U COBCEM CMOTIIH ydaImecst Caenain He BCe
pacnpeneIsuIm pacIpeiesnTh 3a/1aHusL.
3a/IaHust TS 00513aHHOCTH 1O
BBITTOJIHCHUS. BBINOJTHEHHIO 33/IaHMUSI.
OnpeneneHue Bce ynpaxuenus B ynpaxHeHusx mo B ynpaxusenusx

JBOUYHOI'O KOJa
qucia

BBITIOJTHEHBI BEPHO,
0e3 KaKux — JIMbo
OIIHOOK.

OTIPE/ICIICHHIO YUCTIa
JIOMYIIEHO OT 2 110 3
HE3HAYUTEIBHBIX
OIIHOOK.

JomymieHo 6oxuee 3
omuooK.

Ornpenienenue
qucna 1o
JIBOMYHOMY KOy

Bce ynpaxHenus
BBITIIOJTHEHBI BEPHO,
0e3 Kakux — 1100
OmIOOK.

B ynpaxHeHusX 110
OIpeeIICHUIO YUCTTa
JIOTTYIIEHO OT 2 110 3
HE3HAYUTEIbHBIX
OLIMOOK.

B ynpaxnenusx
nonyIeHo donee 3
OMIMOOK.

Takum 00pazoM, K KaXXKJOMY YPOKY pa3paboTaHbl KpUTEPHH OLICHUBAHUSI.

JlaHHBIN

KOMILICKT

CpencTB

OLCHHUBAHUA

HCIIOJIB30BaJICA

Ha ypoKax

22



https://ami.im/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

WHPOPMATHUKH, MPOBOAMMBIX MO Mozaeian «Merakiace» Uit JAWArHOCTHKU
npouecca GOpMUPOBaHUsI 00pa30BATENBHBIX PE3YIILTATOB.
CHHCOK NCTIOJIb3yeMOH JINTEPaTyPhIL:
1. benencon E.II. Undopmarnka n UKT [Tekcr]: 4 xin.: B 2 4. (Tpernit
rog oOyuenms) / E.JII. benmencon, A.I. IlayroBa. — 3-e mag. - M.:
AxaneMkuura/Yueonuk, 2013. — Y. 2: 96 c.:u.
© Bbapan M.U., MamaeBa A.A., Tiopuna I[1.0., 2018

bapan M.H.

Marwucrp 2 xkype, KI'TIY um. B.IT.Acradpea
r. Kpacnosipck, PO

Tiopuna I1.O.

Marwucerp 2 xype, KI'TIY um. B.IT.Actadbena
r. Kpacnosipck, PO

Mamaesa A.A.

Maructp 2 xypc, KI'TIY um. B.IT.Acradbea
r. Kpacnosipck, PO

OBPA30BATEJIBHBIE PE3YJIBTATHI MJIAIIIUX IIKOJIBHUKOB B
MPOIECCE OBYYEHUS NH®OPMATHUKE IO CETEBOI MOJEJH

AHHOTALIUA

AKTYyalbHOCTh IaHHOW CTaThU MPOSBIISICTCS B HCOOXOIUMOCTH OI[CHHBATH
00pa3oBaTeNbHBIC PE3yJILTAThl MJIAIIIMX [IKOJFHHUKOB B MPOIIECCe OOYUCHUS MO
ceTeBOM TexHOJOrMu. llenmp CTaThu - OMUCATh OCHOBHYIO HJCH0 OICHUBAaHUS
00pa30BaTeNBFHBIX PE3yIBTATOB B MPOCKTE «Merakmaccy.

Kuarwueble cji0Ba

CereBoe 0OydeHHe, Merakiacc, WH(pOpPMaTHKa, MIAIIINH IIKOJIBHHUK,
COBpEMEHHBI  TOAXO0N  OOydYeHHH, ¢denepanbHBII  TOCYIapCTBEHHBIN
obpazoarensHbiii crangapT (OI'OC).

OCHOBHOM TeHACHIIMEH pa3BUTHS 00pa30BaHUS MOCIEIHETO JIECATHIICTHUS
ABJIAICTCA BBCJACHHUE CTAHAAPTOB, CBA3aHHBIX C CUCTEMOM OLICHKHN HE€ TOJIBKO
OXXKHJAEMbIX, HO W IUIAHHUPYEMBIX OOpa30BATCIBHBIX PE3yJIbTATOB OOYYCHUS.
MHoroo0pa3ue COBpeMEHHBIX ()OPM U METOJOB OICHHBAHUS 00Pa30BaTEIIbHBIX
pe3yJIbTaTOB OOBACHICTCS TEM, YTO JUIs OLCHKU 3()(EeKTUBHOCTH 00pa3oBaHUs
HEOOXOAUMO COBEPIICHCTBOBAaHHE CHCTEMBI OOpa30BaHWs, WHBIMH CIIOBaMH,
TpeOyeTcst co3MaTh TaKyl CHUCTEMY OICHHBaHUS, KOTOpas OOBEKTUBHO W TOYHO
MO3BOJIsUIa OBl OTCIIC)KMBATh HE TOJBKO OTICIBHBIC CTOPOHBI WA TPOSBICHUSL
CHOCOOHOCTEH yYeHHKA, CBSI3aHHBIC C OCBOCHHEM CHUCTEMbI 3HAHHUI, OCBOCHUEM
croco0oB NIeHCTBHM, HO W JaBayia ObI LEJIOCTHOE TPENCTaBlcHHE 00 y4eOHBIX
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JIOCTHIKEHUSIX OOYyYarolerocsi, 0 JOCTM)KEHUH UM IUIAHUPYEMBIX PE3YJIbTaTOB
oOydeHus.

Ha cerogusmauii neHb coBpeMenHble WKT TexHonoruu mno3BoJSIOT
IIPOBOANTH HE COBCEM OOBIYHBIE YpOKH. B pamkax mpoekra «Mera — kiaccy
MIPOMCXOMUT OPTaHM3alMs ypPOKOB HH(OPMATHKH IIOCPEICTBOM  BHIEO
koH(pepenncBssn u  TexHomorumit JIOT ¢ mpuBiedeHHMeM IpodeccopcKo-
MIPEnojaBaTebCKOr0 cocTaBa M cTylaeHToB-uHTepHOB KITIY wum. B.IL
AcTtadnena.

JlaHHBI OPOEKT yXKe BHEOPEH M HCIOJb3YETCS B CTaplLIEd LIKOJIE, HO
HCIOJb30BaHUE U TIpOBeZieHHEe «MeraypokoB» B HadaJbHOM IIKOJE paHee He
Obu10. «Merakiaccy — 3TO METOAWYEcKas CUCTeMa y4eOHO — BOCIHHTATENbHON
JIESITeNIbHOCTH pa3HbIX IIKOJ B MH(GOPMAIMOHHOW cpejie 00JIauHbIX CEPBHUCOB Ha
OCHOBE HHTErpallii Hay4YHOTo, Y4eOHO — BOCIIUTATEIHHOIO IEeJarorndeckoro
By3a, CaMHX O0pa30BaTEJbHBIX YUPEKACHHH, C NMPUMEHEHHEM 3JEKTPOHHOTO
00y4eHUs U TUCTAaHIMOHHBIX TEXHOJIOTHH.

Hcnonp3oBaHne Takoro TpOEKTa B HAYAIBHOH MIKOJNE ITO3BOJUT
chopMHpOBaTh y OOYYAIOIIMXCSl HOBBIE 3HAHWS M YMEHHS MO H3ydaeMoMYy
npeamMety. [IIKoNPHUKH MOTydaT BO3ZMOXXHOCTh OCBOEHHS Kypca MH(OPMATHKH,
OCHOBAaHHOTO Ha (hyHIAMEHTAJBbHBIX HICSIX MHOOPMATUKH U €€ TOCTIKEHUSIX B
obmactTy nUGPOBBIX TEXHOJIOTMH M KOMMYHHKAalWi, KpPOME TOTrO, IPOEKT
oOecrieunBacT paBHbIC YCIOBHS O0Y4EHHS IS IIKOJILHUKOB.

AKTyalbHOCTh JaHHOT'O HCCIIEJIOBAHUS 3aKJIFOYaeTCsl B TOM, YTO B paMKax
peanu3anuu npoekTa «Merakiaccy HeoOXOIUMO Pa3padoTaTh CUCTEMY OLICHKH
00pazoBaTeNbHBIX pe3yJIbTaToB, B COOTBeTCTBHHU ¢ TpeboBanusmMu GI'OC HOO.

IIpoananusuposas TpeboBaHUs HOPMAaTHUBHBIX JIOKYMEHTOB:
denepanbHOro rocyJapcTBEHHOT0 00pa30BaTeNbHOrO cTaHaapra U [IpumepHoit
00pazoBaTeNbHOI MPOrpaMMbl K 00pa3oBaTeIbHBIM PE3yJIbTaTaM MOYKHO CleaTh
BBIBOJI, YTO B XOJ€ H3y4YeHUS Kypca HMH(GOPMATHKH B Ha4daJbHOW IIKOJIE Y
oOyyarommxcst OynmyT c(OpMHUPOBAHBI JINYHOCTHBIE, MIpEeIMETHBIE
MeTanpeAMETHBIE pe3ynbTarel. CHcTeMa IIaHMPYEMBIX pE3YJNbTaToB MAaéT
MPEACTaBICHHE O TOM, KaKUMH HMEHHO MACHCTBUSIMH — ITO3HABAaTEIbHBIMH,
JUYHOCTHBIMH, pETYNATHBHBIMH, KOMMYHHUKaTHBHBIMU OBIIA/ICIOT
oOyuaroluecst pyu U3yuyeHUH HHPOPMATHKH.

B pamkax mnpoekra «Mera-kiaccy Ha 0aze 00ieoOpa3zoBaTeIbHON
I'umuaszun Ne9, Haumbas ¢ HOsOps 2016, B mutamgmiedl MIKoJe MPOBOIUINCH
MEraypokd IO COOTBETCTBYIOIIEH TeMe coryacHo pabodell mporpamme Mo
nHdopmaruke. IlpoBommiace pa3paboTKa KOMIUIEKTa 3aJaHMHd B OOJAuHBIX
cepBHCaxX, KOTOpBIE MCIIONB30BAIIMCh HA JTalax ypoka i TOATOTOBKU K
AKTHBHOW y4eOHO — IIO3HABATENILHOHN NESTENFHOCTH, a TaKkKe JUIl HPOBEPKH
MOHUMaHHUs O0Oy4aronMMHUCS W YCBOEHHMsS HOBOro Marepuana. VIMEHHO 1o
pe3ysbTaTaM BBIITOJHEHHS TaKHX 33JaHHHi MOXKHO OBLIO CYyJUTh 00 YCIIEIIHOCTH
YCBOCHHSI TEMBI, @ TAKXKE€ O TOM, KaKMMH 3HAHUSIMH, YMEHHMSMH M HaBBIKAMH
OynyT BrageTs oOyvarommecs. [103ToMy 11 TOro, 4TOOBI IMETh MPEACTABICHHE
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00 yCHEeNHOCTH YCBOGHHsI CUCTEMbI 3HaHUH, KoTopas Obl OTBeuasia TpeOOBaHHUAM
n pesynasratam ®I'OC, HeoOXoauMo ObUIO pa3paboTaTh KOMIUIEKT CpPEICTB
OLICHMBAHUS PE3YJIbTATOB.

[Ipoekr «Merakiacc» HampaBieH Ha (OPMHUPOBAHHE Y IIKOJIBHUKOB
LEJIOCTHOTO ~ KOMIUIEKCa  00pa3oBaTeNbHBIX  PE3yJbTAaTOB:  JINYHOCTHBIX,
MIPEAMETHBIX W METAIpeIMETHBIX. Y CTAaHOBJIEHO, YTO B YCIOBHSX NPOBEICHHS
ypokoB  uHpopmarukn 1o  momenn  «Merakmacey  GopMmHpyIOTCS
obpa3zoBarenpHble pe3ynbTaThl 1m0 TpeboBanmsM PIOC HOO, a Takxke
JIOTIOTTHUTEIbHbIE YMEHHS W HaBBIKA. IIOCTPOMB JMarHOCTHYECKYIO MOZETb
(bopMupyeMbIX 00pa30BaTeNIbHBIX PE3yIbTaTOB, 00yUYArONMXCS (0 INYHOCTHBIM,
MeTarnpeIMETHBIM, PEIMETHBIM U AOTIOJIHUTEIBLHBIM pe3yJibTaTaM) CIeAyeT, 4To
HEoOXoAMMO pa3paboTaTh CpeAcTBa Ui OLEHMBaHHsS 00pa3oBaTENbHBIX
pe3ynbTaTtoB, (OPMUPYEMBIX Mpouecce o0ydeHHs HH(oOpMaTuKe MO0 MOJEIH
«Meraxknacc» 1 KpUTEPHU UX OLIEHUBAHHSL.

CHHCOK HCTIOJIb3yeMOH JIUTEPaTyPhIL:

1. Benencon E.Il. Madopmaruka u UKT [Teker]: 4 xiu.: B 2 4. (Tperuit
rog oOyuenms) / E.JII. benmencon, A.I. IlaytroBa. — 3-e mag. - M.:
Axanevkuura/Yueonuk, 2013. — Y. 2: 96 c.:u.

©Bbapan M.U., Tropuna [1.0., Mamaesa A.A., 2018

Benozepckux T.10.,

3aM. AupekTopa rno YP, npenonasarenb

OI'AIIOY «CTapOOCKOIBCKHIA MEAarOrHYSCKUH KOOI
r. Crapsriit Ockodn, Poccust

OBPA3OBATEJBHASI POBOTOTEXHUKA KAK BAJKHOE
YCJIOBHUE PA3BUTHS MTPOPECCUOHATBHBIX KOMIETEHIHAI
MPENOJABATEJIEN M CTYJEHTOB NEJATOTMYECKOT O
KOJLIEJKA

AHHOTANNSA

Hannas cTaTesi TOCBslIEHAa  HMHGOPMAaTH3ALUH COBPEMEHHOI0
poheCCHOHATBLHOr0 00pa30BaHus OCPEACTBOM BHEAPCHHS B 00pa30BaTeIbHBIN
MPOIECC POOOTOTEXHUKH.

KutoueBble ciioBa

O6pazoBanune, poOOTOTEXHHUKA, 00yUarOIIHECs, yUUTENb.

DBONIOIMS COBPEMEHHOrO OOIIecTBA M MPOM3BOJACTBA OOYCIOBHIA
BO3HMKHOBEHHE W pa3BUTHE HOBOrO Kiacca MallMH - poOOTOB - H
COOTBETCTBYIOIET0 HAYYHOT'O HalpaBieHHs — POOOTOTEXHHUKHU, KaK MPHKIaIHON
HAYKH, 3aHUMAIOUICHCS pa3pabOTKOW aBTOMATU3UPOBAHHBIX TEXHHYECKUX
CHCTEM.
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CoBpeMeHHBII yPOBEHb Pa3BUTUS POOOTOTEXHUKU MO3BOJICT CTABUTHh U
paspemiath 3aJaud CO3JaHMS HOBBIX YCTPOMCTB, KOTOpBIE OCBOOOIMIM OBl
YeJoBeKa OT HEOOXOJMMOCTH CIEIUTH 3a IPOWU3BOJCTBEHHBIM IIPOLECCOM M
YIPaBIATh UM, T. €. 3aMEHIIIN OBl cO0OH omeparopa, 1ucrerdepa 1 T.1.

PoboTm3anus He cokpamaer padodne MecTa, a HallpOTHB, IIPUBOIUT K MX
BO3HUKHOBeHHWIO. OmuH pabortarommil poOOT ceromHss — A3TO BHenpeHue 3—4
HWH)XEHEPOB, TO €CTh paboure MecTa CTAaHOBATCS 00Jiee BEICOKOTEXHOIOTHIHBIM.

CrenmanucThl, oOJamaronine 3HAaHWSIMM B JOTOH 00JacTH, O4YEHb
BOCTpeOOBaHEI, TO3TOMY BOIPOC BHEAPEHHS pOOOTOTEXHUKH B 00pa30BaTEeIbHBII
MIPOLIECC OYEHB aKTyaJIeH.

AKTYyanbHOCTh BBEJIEHHS JIETOKOHCTPYHPOBaHHS M POOOTOTEXHHKH B
00pa3zoBaTeNbHBI  MPOIECC JOIIKOJIBHBIX 00pa3oBaTENbHBIX  YUPEIKACHHM
oOycmoBneHa  TpeboBanusmMu ~ DI'OC  momkompHOrO — 00pa3oBaHHS K
(hopMHPOBaHUIO MIPEeIMETHO-IIPOCTPAHCTBEHHOM  pa3BHBaIOIEd  cpere,
BOCTPEOOBAaHHOCTBIO Pa3BUTHS IIMPOKOI0 KPYro3opa CTapIIero JOUIKOJIbHUKA U
(hopMHUpPOBaHNS TPEATIOCEUIOK YHUBEPCABHBIX YICOHBIX JCHCTBHIA.

Ecmu pebeHok mHTEpecyeTcs NaHHOHW cepoil ¢ MIIaAImiero Bo3pacrta, OH
MOJET OTKPBITH I ceOsi OYeHb MHOTO HHTEPECHOTO, IMOITOMY, BHEIPEHHUE
poOOTOTEXHUKH B y4YeOHBIM MpOIEeCC W BHEYpOYHOE BpeMs MpHoOpeTaioT Bce
00JIBITYI0 3HAYUMOCTb.

ITo MHEHHIO CIETIHAIICTOB MUHHICTEPCTBA oOpa3oBaHus,
oOpazoBarelibHas pOOOTOTEXHHKA MO3BOJIMT B YBJIEKATEIBHOM A 1eTeil hopme
3aKpPCIUIATh CBOU MO3HAHUA B LCJIOM PAAC KIIACCUYCCKUX INKOJBbHBIX MPEAMCTOB!:
Maremaruka u (U3MKa, UHKESHEPUs] U MPOCKTUPOBaHKe, YepUyeHue (CIOBOM, BCE
TO, YTO JIeTH OyIyT UCHOJNB30BaTh IIPH CO3JaHNUH yueOHBIX pOOOTOB).

«IIpn 5TOM OYEHb BaXKHO HATh JIETSAM MPEJICTABICHUS O COBPEMEHHOMN
TexHocepe, a TakkKe IPEeJOCTaBUTh BO3MOXKHOCTh CaMUM IPUAYMATh,
CKOHCTPYHPOBATh, 3alIPOTPAMMHUPOBATH H 3aITyCTUTh CO3JAHHBIA CBOMMHU PYKaMHU
MeXaHu3M. VIMEHHO 371eCh MM MOMOXET MIKOJIbHas poOoTorexHuka. Konewno,
OTHIOJIb HE BCE CTAaHYT HWHXCHEPAMH WIH KOHCTPYKTOpaMH B Oymyimiem, HO
KaXIbIi peOEHOK OIDKEH UMETh IIaHC MOMPOOOBATHY.

Hecmotps Ha TO, 4TO poOOTOTEXHHKA YK€ AOCTATOYHO MPOYHO BOILIA B
HaIly JKU3Hb, B 00pa30BaTENIbHYIO YaCTh OHA BOIILIA €Ile He TaK MOIIHO, JIUIIb B
HEKOTOPBIX MIKOJAX B paMKax IpeaMETa «TexHonorus» HN3y4arOT OCHOBBI
POOOTOTEXHUKH, WM CO3JA0T KPYKKH 10 podoTroTexHuke. Ho mpemnogasate 3tu
NporpaMMbl  HEOOXOJMMO €lle C JOIIKOJIBHOTO BO3pacra, TO €CThb C TOTO
MOMEHTA, KOT/1a peOEHKY 3TO CTAHOBUTCSI HHTEPECHO.

OOpazoBarenbHas POOOTOTEXHUKA IPEIOCTABISIET YUYHMTENSIM CpECTBA
JUISL IOCTIDKEHHS [IEJIOT0 KOMIUIEKCa 00pa30BaTebHbIX LIENIeH:

- pa3BUTHE CIIOBAPHOI'O 3araca M HaBBIKOB OOIIEHMS INPU OOBSICHEHHH
paboTsl MozeNy;

- YCTaHOBIICHHE IPUIMHHO-CIICICTBEHHBIX CBS3CH;

- aHANW3 PE3YIBTATOB U MIOMCK HOBBIX PEIICHHN;
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- KOJUIEKTHBHAs BbIpaOOTKa WEH, YIOPCTBO MPH peaiu3alnui HEKOTOPBIX
U3 HUX;

- OSKCIEpUMEHTAIBHOE HCCIIEOBaHNE, OLEHKA (M3MEpeHHe) BIMSHUS
OTJEIBHBIX (PaKTOPOB;

- IPOBEACHNE CUCTEMATHICCKUX HAOIOACHUH 1 N3MEPEHUIA;

- HCTIOTIB30BaHUE TAOIHUI] [UT OTOOPaKEHISI U aHAJIH3a JaHHBIX;

- TIOCTPOCHUE TPEXMEPHBIX MOJIENIEH 110 TBYXMEPHBIM YePTEkKaM;

- JIOTHYECKOE MBIIUICHHE W TIPOTPaMMHUPOBAHHE 33JIaHHOTO ITOBEACHUS
MOJIEIH;

- HalMCaHWE U BOCIPOU3BE/ICHHE CLEHAPHs C UCIIOJIb30BAHHEM MOJIEIU
JUIA HarJiiJHOCTHU

Jdnst Toro 4ToOBI OCYIIECTBUTH OOyYE€HHE OCHOBaM pPOOOTOTEXHHKU
HEOOXOAMMBI IPENOAaBaTeIM M YYUTENsl, KOTOpbIe Biajeny Obl OCHOBHBIMHU
3HAHUSAMH 110 POOOTOTEXHUKE, HaBBIKAMH pPa0OTBl € poOOTaMH, WMENH
JIOCTaTOYHO HMH(GOPMALMM O BO3MOXKHOCTSIX  Y4eOHBIX  KOHCTPYKTOpPOB
POOOTOTEXHHKH, a TaKKe 3HAIM BO3MOXXHOCTH MPUMEHEHHST POOOTOB B paMKax
00pa30BaTeNBEHOTO MpoIiecca.

Ha cerommsmiHuii  meHB  pacmpocTpaHeHHE POOOTOTEXHWKH B
[IeAarOrMYECKOM KOJUIEKE HAET 110 Pa3HBIM HAIIPABIICHISIM:

- IloBemmenne kBanmuKanuu TpenofaBaTeneld WHPOPMATHKHA depe3
yuactue B npoekte no BHeapernuio | T texnomoruit « CO3JAHUE CUCTEMBI
HEIPEPBIBHOM MOAIOTOBKM YYAIIMXCS LIKOJ U YUYPEXJIEHUI
CPEJHEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHUA TIO UT-
[MTPODMJIIO» - onnaitH Kypchl «BBezieHrne B poOOOTOTEXHUKY

- Peanmuzanmst conmanbHO-OpHeHTHpOBaHHOTO mpoekra RoboLand Ha
0aze KoJJIeka, OCHOBHAs IeJb KOTOPOI'O: TIOBBIINICHUE METOANYECKON
rpamMoTHocTu Bocnutateneid JJOVY, yuureneil mKos, CTyIEHTOB CIENUATBHOCTH
«JlomkonsHOe oOpazoBanme» u «lIpenomaBaHMe B HaYaIbHBIX Kiaccax» B
00J1aCTH JIETOKOHCTPYHPOBaHUS 1 00pa30BaTeIbHON POOOTOTEXHHUKH.

- TloaroroBka cTyneHTOB IS y4acTHsA B exeronHoM HanmonaapHOM
UYemmmonate WorldSkills

mo xomrmeTeHnun «[IpemomaBanme B MIammmux Kiraccax»: pa3paboTka u
MPOBEACHNE BHEYPOYHOTO 3aHATHS C DIIEMEHTAaMH KOHCTPYHUpPOBaHHSA (B TOM
yucie JIETO u (1nu) poOOTOTEXHUKN);

mo kommereHnuu  «JlomkongpHOe 00pa3oBaHHe»: pa3paboTka U
MIPOBEJICHUE 3aHATHS 110 POOOTOTEXHUKE JUISl JIETEH JIOMIKOJILHOTO BO3pacTa

- Peanuzanust nONMOJHMTENBHONW o0ONIEpa3BUBAIONIEH 00pa3oBaTeNbHON
MIPOrPaMMBI:

«OCHOBBI pOOOTOTEXHUKIY JUISL CTY/ICHTOB KOJUIEIKA.

B pe3y/jibTaTe N3ydyeHus JaHHOI MPOrpaMMbl 00y4arOUIUHCS JOKEH:

3HATh: NpaBwia Oe3omacHOl paboThl; 3HATH OCHOBHBIE KOMIIOHEHTBHI
KoHCTPYKTOpoB JIEI'O; KOHCTPYKTHBHBIE OCOOCHHOCTH PAa3IUYHBIX MOJENEH,
COOpY)KEHHII W MEXaHWU3MOB; KOMIIBIOTEPHYIO Cpeldy, BKIIOYAIONIYI0 B ceOs
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rpaguyeckuil SI3bIK MPOrPAaMMHUPOBAHUS; BHIBI TOJABMWKHBIX W HEMOJBIKHBIX
COCAMHEHNWH B KOHCTPYKTOpPE; KOHCTPYKTHUBHBIE OCOOEHHOCTH pPa3IMYHBIX
poboToB; Kak mnepenaBarh mnporpamMmbl NXT; Kak HCIOIB30BaTh CO37aHHBIC
NPOTrpaMMbl; TPHUEMBl ¥  ONBIT KOHCTPYHPOBaHUS C  HCIOJIb30BAHUEM
CHEIMaNbHBIX  JJIEMEHTOB, W  JPYyTUX OOBEKTOB W T.JI.; OCHOBHBIC
ANTOPUTMHUYECKHE KOHCTPYKIIMH, O3Talbl PEHICHUs 3agad C HCIOJIb30BAHUEM
2OBM;

YMeTb: HCIIOIb30BaTh OCHOBHBIC AITOPUTMHUYECKHE KOHCTPYKIHUM JUIS
pelIeHns 3a/1a4; KOHCTPYHPOBATh Pa3IMuHbIC MOJENIH; UCTIOIb30BaTh CO3AaHHbIC
mporpaMmbl; MPUMCHATH IOJYYCHHBIC 3HAHUA B HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU,
BJIA/IETh: HaBBIKaMU paboThI C poboTamMu

IlyTe pa3BUTHS M COBEPLICHCTBOBAHMS y Ka)XJOrO 4EJIOBEKa CBOIi,
UCXOJsl M3 yCIoBHH. 3ajada oOpa3oBaHMs IPH 3TOM CBOAMTCS K TOMY, YTOOBI
co3laTh ATH YCIOBHUS, oOJerdaroniye BO3MOXKHOCTH PacKpbhITh COOCTBEHHBIN
MOTEHIIMAJ, KOTOPHIH ITO3BOJIUT CBOOOHO JI€HICTBOBATH, I03HABATH U TBOPHTH.

Cnucok ucnoJb30BaHHOM JINTEPATYPHI:
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CTYICHTKA TICHXOJIOTO-TIeJarOTHIECKOTO
(hakyneTeTa ,5 Kypca,

¢umman CI'TIN r. bBynenHoBcke

r. bynennosck, Poccuiickas @eneparus

PA3BUTHE IMO3HABATEJBbHON AKTUBHOCTH MJIAIIINX
MKOJBbHUKOB

AHHOTALUA
B cratbe paccmarpuBaeTcs BOIpPOC 00 AKTHBU3AIMH ITI03HABATEIEHOU
JIeATEAbHOCTH MIIQIIINX IIKOJIbHUKOB. Illkona BeICTymaeT B TJIaBHOM poyin B
JKU3HU 4eJoBeka. B cTarbe ommcaHo, 4YTO T[O3HABAaTEIbHYIO AKTHBHOCTH
HEOOXOAMMO pPa3BHBATh W KaKUE METOABI W MPHEMBI JJIS 3TOTO HCHOIB3YIOTCS.
AKTyallbHOCTh JTaHHOW CTAaThU COIEPKHUT B cebe HEeoOXOIUMOCTh MOMIOJHATH
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y4eOHBIH MpoIecC 3aHUMATEIbHBIM COAEP)KAHHEM, HOBBIMH METOJAMH,
npuemamu 1 Gopmamu paboTel. Bee 310 moiiner Ha monb3y pebeHKy, Tak Kak
neTd OyayT Jydile BOCHPHHHUMATH WH(POPMALHUIO, Y HUX MOSBHUTCS >KEIaHUC
YYHUTHCS U Pa3BUBATHCS TAJIbIIE

KiroueBbie ciioBa

[To3HaBaTenpHAss aKTUBHOCTH, MOTHBAIUS, MIAAIIANA IKOJIBHUK, METOIBI
U TIpHEeMBbl TIO3HABaTENFHOW AaKTUBHOCTH. YUYEOHBIM 3aBEJCHHEM, B KOTOPOM
pebenok momrydaer obmiee oOpazoBaHue, siBisieTCs mkona [ 1, ¢.89].

HanHoe ydeOHOE 3aBeleHHE SABISETCA BaXXHBIM  3JEMEHTOM B
CyII€CTBOBaHNU O6H1€CTBa M BBICTYNACT B rJIaBHOM pojin B cy)11)6e KaXXxa0oro
yesoBeKka. HbIHeH s ®KHU3Hb TPeOyeT OT YeJOBeKa CaMOCTOSITEILHOTO PEeIleHHs
CBOMX IPOOJIEM, CITOCOOHOCTH OBITH CO3[aTEIeM COOCTBEHHOH XHM3HH. Takum
00pa3oM, HEOOXOMMO TOMOYb 00YUAIOIIEMYCsl CTaTh TAKHUM CyOBeKToM [1].

HauanpHas mkona cunraercs: pyHIaMeHTOM B 00pa3oBaTeNIbHOM CUCTEME.
VIMeHHO 3nech 3apoXKIaroTCsi  3HAHMS W yMEHHs, KOTOpbIe JIEeTH OynyT
yBennuuBath u (HOpMHUpPOBATh B OymaymieM. BakHas menp Ha4alabHOHW IIKOJBI —
MIPEIOCTAaBUTh yYaIlIuMCsl OOYCIOBICHHBIH KPYr KPENKWX 3HAHWA W YMCHUH.
CIoCOOHOCTh YUHUTHCS CONEPXKUT B cede Ielb YMEHHA, KOTOPBIE COCTUHEHBI C
OCBOGHHEM 3HAHWW: YMEHHE YHTaTh, IIHCaTh, HAOIIONATh SABJICHHUA BOKPYT HAC,
[yMaTh, BBIPaXKaThb CBOIO MBICIH CJIOBaMH. JlaHHBIE yMEHHS MOXKHO Ha3BaTh
HHCTPYMEHTOM, 0€3 KOTOPOTO CII0XKHO MPEICTaBUTh ce0e KU3Hb [2, ¢.56].

BosbIIMHCTBO MEeNaroroB M ICUXOJOrOB apryMEHTHUPOBAJIO, YTO TPOLEece
00yUYCHHS YCBAUBACTCSA HAMHOTO 3((PEKTHUBHEE, €CIIU Y MIKOJbHHUKOB TOCTATOYHO
BBICOKAS TJIAaHKA MMO3HABATEIbHON aKTUBHOCTH [2, ¢.60].

[To3HaBarenbHasi aKTMBHOCTh Y MJIaIINX LIKOJIBHUKOB MPOU3BOJIBHO HE
TOSIBJISIETCSI, OHA SIBIISIETCSl PE3YJIbTATOM LIEJICHANPABICHHBIX I€Jarorn4ecKux
neiicteui [4, c.5].

B mepuon oOydeHus Cc HEepBOro MO YETBEPTHIH KIIACCHI COBEpIIACTCS
CTaHOBJICHHE YesioBeKa. J[aHHBIN Ipoliecc He 3aBepiaeTcs /10 KOHIA HadallbHBIX
KJIACCOB, W KaK Pa3 B OTH TOABI IPOUCXOIUT CAMBIH HAIPSDKEHHBIH OTPE30K
YeNmOBEUSCKOW JKM3HW. HawanpHasg ImIKOma  SBISETCS  LENBIM  ATAaroM
HPAaBCTBEHHOTO,  WHTEIJUIEKTYyaJbHOTO,  3IMOIMOHAIBHOTO,  (pu3myeckoro,
ACTETHYECKOTO pa3BuTHs pedenka [4, c.12].

B Poccun, 0cOOCHHO B MOCIEAHUE TOMBI, CYIIECTBYET MHOIO CIIOPOB O
TOM, KakOil 1Oo/DKHA OBITh OTCYECTBCHHAs cHcTeMa oOpa3oBanus. Bee ke
3a4acTyl0 Bce IPUXOMUT K TOMY, KakHe 3aJaHMs JaTh oOydaromumcs. B stom
cilyyae Ha 3aJHHMH IUTaH YXOAWT BechbMa IiaBHas (GpyHKuus o0pa3oBaHUsI — 3TO
BOCIIUTaHHE MOJAPOCTKOBOTO MokoJeHus [3, ¢.44].

[IpobGen B cucremMe MIKOJBHOTO 0O0pa3oBaHMS CBsI3aH C OTCYTCTBHEM
TPY/ZOBOTO BOCIHTaHUS. Y COBPEMEHHOI'O IIOJIPACTAIOIIEr0 IOKOJEHUS M3-3a
TOTO, YTO TPYJOBOMY BOCHHTAHMIO YJIEINSETCS MaJlo BHUMaHHMs, GOPMHUPYIOTCS
Takhe KadyecTBa, KaK JIeHb, [IMHWU3M, HEYMECHHE ICHUTh 4yX0i Tpynd. Jlenp y
MJIQIIAX I[IKOJFHUKOB HE BO3HMKAaeT Ha IIyCTOM Mecre. MIMEIoTcs  Takue
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MPUYNHBI, KaK! HCAOCTATOK MOTHUBAMU, HCYBEPEHHOCTL B COGCTBeHHI)IX CHJiax,
TeMIIEpaMEeHT, IepeyTOMIIEHUE, Upe3MepHas omneka [5, ¢.55].

B3pocnbiM He HYKHO BBINOJHATH BCe OOS3aHHOCTH 32 CBOMX JETEH.
Heo6xoauMo TomBITaThCsl 3aKpEeNUTh 32 MOJAPOCTKAMU HEKOTOpbIE MOPYYEHHUS,
MPUYEM, OHHU JIOJDKHBI ObITh KOHKPETHBIMH U ISHCTBUTELHO HYKHBIMH [3].

Bompoc 006 akTHBH3aIMK TO3HABATEIBHOU NESITEILHOCTH IKOJIBHUKOB Ha
BCEX JTamax pa3BUTHs 00pa3oBaHMs ObLT OJHHM H3 OCTPBIX, T. K. aKTUBHOCTh
CUMTAETCS HY)XHBIM yCJIOBHEM (DOpPMHPOBaHMS YMCTBEHHBIX KAueCTB JTMYHOCTU
[4].

MHorue NCUXOoJIOTH MOJIararT, YTO JAETH MIIAJIIEro MIKOJIBHOTO BO3pacTa
HeCyT B ceOe OONbIIMEe Hepeaan30BaHHbIE BO3MOXKHOCTA B ITOCTHIKCHHUH
OKpyKatomero mupa[4].

Ycmex B pasBUTHHM  IIO3HABATEIbHOW  aKTUBHOCTH  IIKOJBHUKOB
3aKJIF0YaeTCsl B MIPUCYTCTBUH IIOCTOSIHHOM y4eOHO# MoTuBanmu. OTpHLaTenbHOe
OTHOUIEHHE K 00YYEHUIO TOSBIISIETCS IIPU HEIOCTaTKe YCIIeXoB. B mmikose wacto
CIlyyaeTcsl CHTyallus, KOrJa INKOJbHUKMA MIIQJIIEr0 BO3pacTa JOCTHIAIOT
0cobeHHOro ycrexa. Hampumep, OpaBHIBHO OTBETHJI HA TPYAHBIA BOIPOC,
CKa3aJl MHTEPECHYIO0 MBICIb, HAIIe] HEOObIYHOE pellleHHe. ITO MOXKET HMETh
orpomMHoe 3HaueHue [3].

AKTHBHOCTB, KOTOpasi BbI3BaHa CTPEMIICHHEM K TOXBajle U BCeoOIeMy
0100peHHI0, TPeoOPa30BHIBACTCS B HMCKPEHHHH HHTEPEC K CaMOCTOSTEIbHOU
pabore [3].

IIpob6iema (GpopMHUPOBaHUS TO3HABATEILHON AKTHBHOCTH HA JTHYHOCTHOM
YpOBHE MNpPHUOIIKACTCS K  PACCMOTPEHHIO MOTHBALMM  T103HABATEIHHOM
JISSITENIEHOCTH M K criocobam (hopMHpOBaHHS MO3HABATEIBHBIX HHTEPECOB [5].

Jern miiajiniero MIKOJILHOTO BO3pacTa B OTIMYHE OT AETEH TOUIKOIBHOTO
yamie npuOeraroT K HarIsiJHO-0O0pa3HBIM U JIOTHYECKUM CIIOcO0aM MBIIILICHHS.
DT0 00BEAMHEHO C YBEIMYCHUEM 3alaca 3HaHUH U ClIOcO00B uX 00padoTKu [5].

Takum oOpa3zom, B mporecce OOydYeHHS BaKHBIM SIBIIICTCS HE CTOJIBKO
00beM ITHX 3HAHUM, CKOJIBKO UX KaYeCTBO, yMEHHE JIeTeH yrnoTpeOsiTh JaHHbIC
3HaHUS BO BHYTPEHHEM IUIaHe, B yme [5].

Mnaammil WKONBHBIA BO3PACT CUUTAETCS TAKUM IEPUOJIOM B JKU3HU
4eJoBeKa, B KOTOPOM CO3/alOTCs HauOosee OnaronpusTHbIE YCIOBHUS LIS
(dbopmupoBaHUs Y peOCHKA ONMPEACICHHBIX CUXOJIOIMYCCKUX CBOMCTB M BUIOB
IIOBEACHUS. NmenHno srort nepuoa CBsA3aH C pPasBUTUEM HaFJ'Iﬂ]lHO-O6p8.3HBIX
¢dopm mblteHus [4].

Co3peBaHne MBINUICHHS OJM3KO HAXOJMTCS 1O OTHOLICHUIO K
OCOOCHHOCTSAM BHUMaHHSA. JIOMUHHPYIOIIUM BHIAOM BHUMAHHS MJIQJIIINX
IIKOJPHUKOB B Hadaje OOYUYCHHs CUHTACTCS HEBOJIBHOC BHHMAHHE, B OCHOBE
KOTOpOro HaxoAutcsi peduiekc. /leTh He yMeOT B IOJHOM Mepe YIpaBisTh
BHUMAaHHEM, TI03TOMY IIKOJBHUKH TIOJBIIACTHBI BHEITHUM BIleHaTICHUsAM. [laxe
[IPU COCPEIOTOYCHUH BHUMAHHUS IIKOJbHUKH HE 3aMEYAIOT CYIIeCTBEHHOTO [3].
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[To3HaBatesbHBIN HHTEPEC HYKHO (HOPMUPOBATh. AKTUBHOCTh pEOCHKA B
pPa3IMYHBIX BHJAX €T0 JEATCIBHOCTH TOXXE HEOOXOAMMO BBIpaOaTHIBATh, T.
K. IPOIIECC TO3HAHWSA Y JeTe MIIAAIIETr0 IIKOJIBHOTO BO3pacTa HE Bceraa
LieJIeHanpaBJieH, B OCHOBHOM ILATOK [3].

OCHOBHO TENTBI0 YU9eOHOTO W BOCTIUTATEIHHOTO IIPOILIECCOB JOKHO OBITh
CO3/IaHUE TAKUX YCIOBHM, YTOOBI IMKOJEHUK XOTEJ, JTFOOWI U yMeI YUUThes [5].

OmHM W3 DICMEHTOB  ITO3HABATEIBHON  aKTHBHOCTH  MIIQIINX
mkoinsHUKOB siBisteTcss KT, dro obecmeumBaeT pas3BHTHE ITO3HABATEIHHOTO
WHTEepeca, AaKTHBU3HPYIOT MBICIUTENBHYI0 JESITeIBHOCTh 00ydaromerocs.
Hanpumep, mo3HaB mporpamMMmbl Ui COCTABICHHS CJIaWI0B, CO31aeTcs
aHUMAITMOHHYIO TIOJIIEPIKKY YPOKa, CO3JAI0TCS TIPEe3eHTalUU K ypoKaM [5].

i 3 dhekTUBHOrO yBEIHUYCHHS CTEICHH MO3HABATEILHOW aKTHBHOCTU
IIKOJFHAKOB M YCKOPCHHS CHCTEMBl OBJAJICHUS 3HAHUSIMH, YMCHHUSMH U
HABBIKAMHA HEOOXOJMMO OpPTraHW30BaTh WHIUBUAYAIbHYIO paboTy. YMeHHS U
HABBIKM PA3JIMYHOTO BHJA BHIPAOATHIBAIOTCS B IPOIECCE CAMOCTOSTEIHHOMN
paboTel. ['TaBHOE PacKpHITH yYaIuMCs, ¢ KaKOH IeTbI0 UM MPEIOCTABIIETCS 3TO
wim apyroe 3aganue [3].

CrnemyromuM 3JIeMEHTOM I03HABATEIBHOW aKTHBHOCTH JCTEH MITaIIIero
IIKOJIFHOTO BO3pacTa SBISIOTCS HWHTErpaTHBHBIE ypokn. OHH  CUHTAIOTCS
YaCTHBIM NPOSIBIICHHEM MHTErPAIIbHOTO MOJIXO0Ja K IIeJaroTHIeCKOMY IPOIecCy,
CYITHOCTh KOTOPOTO PAaCKPBIBAETCS Yepe3 TaKhue MPHU3HAKH, KaK IEIOCTHOCTE,
MHOTOCTOPOHHOCTh u eMHas 00pa30BaTeIbHO-MUPOBO33PEHYCCKAS
HalpaBJICHHOCTb BCCX MNMPHUEMOB W METOAOB BOCIHUTAaHUA, NMPECMCTBECHHOCTH U
MOCJICIOBATEIPHOCTh B COACPIKAHHM, IJIAHOMEPHOCTh M COIJIACOBAHHOCTh B
opraHuzaunuu [5].

Eme omuuM 3neMeHTOM (OPMHPOBAHUS TMO3HABATCIBLHONH aKTHBHOCTU
MJIQIIAX IIKOJEHUKOB SIBJISICTCS MPOBCICHUEC BHECYPOUHBIX 3aHATHHA IO
HATIPaBJICHUSAM: CIIOPTHBHO-03JI0POBUTEIBHOE, XYJIO0XKECTBEHHO-ICTETHUECKOEL,
Hay4HO-II03HaBaTeIbHoE [5].

JanHple  3aHATHA  BHEYPOYHOM  JICATENIFHOCTH  yCTPEMJICHBI  Ha
BOCTIMTATEIFHBIE PE3yNbTAaThl, YCHJICHUE MOIYYaeMBbIX IIKOJbHUKAMHU 3HAHUH,
BEIpabaThIBaHNE TBOPUYECKHUX U MMO3HABATENBHBIX CIIOCOOHOCTEH [5].

B wurpax BeIpabaTbiBaeTCs AaKTHBHOCTH M HpPaBCTBCHHBIC KadecTBa
JIMYHOCTH. Pe6eHOK YUUTCA HU3BABJIATH IIOMOIIb TOBapuliaM, €EMY HCO6XO}II/IMO
HHTEPECOBAaThCSI MHEHHEM APYTHUX, CIEPKUBATh CBOM COOCTBEHHBIC XKelaHUI. Y
JTONIKOJILHUKOB ~ Pa3BUBAIOTCSI YYBCTBO OTBETCTBEHHOCTH, KOJUICKTHBH3MA,
BOCIIUTBIBAIOTCSI TUCIUILIMHA, BOJISL, XapakTep [S].

Hcxonss w3 BCero CKa3aHHOTO, MOXKHO CKa3aTh, 4YTO Omarojaps
MPOBEACHUIO IUAAKTUICCKUX WIP, WHTCTPHPOBAHHBIX YPOKOB, MOTHBAIIWH,
MOOMIPCHHST JIETH, KOTOPBIC yYaTCsl XOPOIIO, MOTYT B eIie OOJNbINEH CTEeIeHU
pacIIupuTh CBOEC MO3HAHWE, a JETH, KOTOpBIE clad0 YCIEBAIOT - HAaXOIHUTh
HECTaHIApPTHHIE PEIICHUS, A1 HUX CaMUX, MOTYT OOpPECTH YBEpPEHHOCTh B CBOUX
cunax [1].
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Eanceenxo U.HU.
yuuTenb Hemenkoro si3eika MBOY «COILL Nedy
r. AbGakan, PO

CHEINUOUYECKHUE OCOBEHHOCTHU NTIPUMEHEHUSA
METOJOB OBYYEHUSI HEMEIIKOMY A3bIKY B MHKJIIO3UBHOM
OBPA3OBAHHUH

AHHOTAIHUSA
B cratee paccmarpuBaroTcsi OCOOCHHOCTH TPHUMEHEHHUS METOJIOB
N3y4YeHUS] HEMEIKOTO S3bIKA, MPUMEHSIEMBIC TNPH HWHKIIO3MBHOM O00pPa30BaHUH.
ONHUCHIBAIOTCS BO3MOXKHOCTH M CIIOCOOBI OOYYEHHS HEMEIKOMY SI3BIKY IS
pas3HbIX Kareropuit nereit ¢ OB3.
Kurouesnie ciioBa:
netu ¢ OB3, nHKIII031s, HHKITIO3UBHOE 00pa3oBaHUe.

B nocnegnue roapl Kio4eBol TEHACHIMECH B 3aIaJHOM M OT€YE€CTBEHHOM
00pa30BaHUM SBISCTCS TCHICHIINS «MHKIFO3UBHOTO 00pa30BaHU».

IIpu MHKITIO3UBHOM 0Opa30BaHWM AETH BOCIUTBHIBAIOTCS W OOYyYarOTCA
BMECTE€ CO CBOMMM CBEPCTHUKAMH C YYETOM HX OCOOBIX 00pa30BaTeIbHBIX
motpebHOCcTeil. Ocoboe  TpeOoBaHHMEe  O0Opa30BATEIBHON  WHKIIO3MH B
MEXTyHapPOIAHOM MPAKTHKE — 3TO BBICOKOE Ka4eCTBO 00Pa30BaHUsI JUIS BCEX.

Ha cerogusmHuii eHb y)K€ HUMEETCS ONpPENeNEHHBIN TOJIOKUTEIbHBIN
OTBIT BHEIPEHWS WHKIIO3WH B TMpoIecc OOyYeHHUs HEMEIKOMY SI3BIKY B
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0011e00pa30BaTeNbHBIX IIKOJIAX. 37eCh B IEPBYI OdYepeIh HEOOXOIMMO
OCTaHOBHTHLCS Ha OOYYCHHU JETEH C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBS
(OB3). Tak, HampuMep, HEKOTOPBIEC MIKOJIBI 00yYaIOT HEMEIKOMY SI3BIKY JeTe ¢
cuaapomom Jlayra. UM pe3ynbraTr, KOTOPHIH IOJNYYalOT IEJarord B JaHHBIX
IIKOJIaX, TPEBOCXOJUT BCE OXMIAHWA. 3HAHHE HEMEIIKOro s3BIKa Jake Ha
JJIEMEHTAPHOM  ypOBHE IOMOTAaeT TaKUM JCTAM  COIMAJH3HPOBATHCS,
CTaHOBUTHCA OO0lle€ CaMOCTOSTENFHBIMHU, TPEOOTCTh Oapbephl B OOMICHUU CO
CBEPCTHUKAMH.

[Ipu peanm3anny HWHKIIO3UBHOTO OOPa30BaHUS, COTJIACHO HapabOTKaM
Ypycoroii I'. A., Ha ypokax HEMEILIKOTO sI3bIKa PEKOMEHTYETCSI:

— (GopMHUpOBaTh JIEKCUUECKHE YMEHHUSI B XOJ€ BBHIIOJHEHHS YIPaXKHEHUH,
KOTOPBIC 06CCHe‘II/IBaIOT 3alIOMHMHAHUE HOBBIX CJIOB H BI)Ipa)KCHI/Iﬁ u
ynoTpeOJieHHe UX B PEUH;

— HCHOJB30BaTh MHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTUH, YTO
TI03BOJISIET «OCOOCHHOMY» PEOEHKY C YZOBOJBCTBHEM 3aHMMAThCsl aHTIIMHCKUM
SI3BIKOM;

— CO3J1aBaTh OJIATONPHUSATHEIN IICUXOIOTHIECKUH KIINMAT;

— WCIIONB30BATh 37I0POBBE COEpPEraromie TeXHOJOTHH, aJalTHPOBAHHYIO
mporpaMMy C y4eTOM OCOOEHHOCTeH TICHXO(GU3UIECKOTO Ppa3BUTHUS U
BO3MOKHOCTeH  TakmX JeTel, WIUIIOCTPAaTHBHOTO U  ayauoMaTepHana,
MHTEPaKTHUBHBIX dJIEMEHTapHBIX 3aaanuii Ha CD;

— (hopMHPOBATH CUTYAIIUH YCIIEXa IMPOCTO HEOOXOAMMO Ha KaXIOM YPOKe,
yT00b1 pebeHok ¢ OB3 moOYyBCTBOBaA pPamocTh OT MAJOr0, HO XOPOIIO
BBITIOJIHEHHOTO 3a1anus [1, c. 472].

Bcé aTo OnaronpusTHO BT Ha mporecc oO0y4YeHUs] TaKUX JIEeTeH, U Y
HUX HE BO3HUKAET OIIYLIEHUS TOTO, YTO €r0 YCHIIUS HAaIlPacHBI.

[Ipn oBnageHNM IUANOTMYECKOW PEUYbl0 B CHUTYAIMAX HOBCEIHEBHOTO
o0mmeHns pedeHOK ¢ 0COOBIMU 00pa30BaTEIbHBIMH ITOTPEOHOCTSIMU YUUTCSI BECTH
AJIEMEHTAPHEBIN JHaor MOOYIUTETHHOTO XapaKTepa: OTAaBaTh PACIOPSHKCHUS,
mpeuiarath CIenats 4To-mn00. MHorooOpasme ympaKHEHHH W UTP ITOMOTaeT
pebeHKy Jserde W OBICTpee 3alOMHHTh HW3y4YaeMblii Marepual. Bce 310
CrocoOCTBYET PACIIMPEHUIO IMHTBUCTHYECKOTO KPYro30pa: IOMOTraeT OCBOSHHUIO
OJICMCHTAPHBIX JIMHIBUCTUYCCKUX Hpe}lCTaBJ’IeHHﬁ, JOCTYIIHBIX U HCO6XO]II/IMBIX
JUIA OBJIAACHUS yCTHOﬁ W TIMICbMEHHON PC€YbI0 HA HEMCIIKOM A3BIKE.

Emé onHuM moKa3aTenbHbIM NPUMEPOM BHEIPEHMSI HWHKIFO3UBHOIO
o0pazoBaHus B 00yueHNE HEMELIKOMY SI3bIKY B OTEYECTBEHHBIX IIKOJIAX SIBJISETCS
o0Oy4yeHue cnabOBUAANIMX JIeTed B paMKax o0I1e00pa3oBaTeNbHBIX MPOTPaMM.
MHOTroYHCIeHHbIE JKCIIEPUMEHTHl  ONPOBEPIVIM  YTBEPXKACHHE O HaJIUYUU
(YHKIIMOHATBHBIX OTIMYMA MO3Ta 4elloBeKa ¢ NMe(EKTOM OPraHOB 3pCHUS OT
MO3ra HOpMaJIbHO BHIAIIero. Ho Bce ke pa3BHTHE CIICHBIX M CIA00BHIAIINX
HEMHOTO OTJIMYHO OT Pa3BUTHSA JIFOJICH ¢ HOPMAJIbHBIM 3peHHeM. [leprombl ux
pa3BUTHA y TaKWX JIOJCH HE COBMANAIOT C IEPHOIAMHU Pa3BUTHUS 3PAUUX, OHU
OoJiee IIUTENBHBI IO BpeMEHH. 3Hasl TaHHBIC HIOAHCH W WX MPUYHUHBI, YIATEIIO
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HMHOCTPAHHOTO sI3bIKA HEOOXOIUMO CO3/1aBaTh OJIATOMPHUSITHBIC YCIOBHS IS
MPAaBHIBHOTO Pa3BUTHS CIIOCOOHOCTEH Yy TaKHX JeTed, YTOOBI MPEeIOTBPATUTH
BO3MOXXHBIC ~ BTOpPHYHBIE OTKIOHeHHMs. Jlns wux oOydeHuss TpeOyroTcs
CHelMalIbHBIE  MEpPhl M CICHU(PHUYCCKUEC  TUAAKTHYCCKHE  MaTepHalbl,
HEOOXOAWMBIC IS HW3YYEHUS HEMEIKOro s3bIKa. JIaHHBII KOMIUIEKC Mep
MpeaIoaracT TEXHUYECKOE OCHAIICHHE O0pa30BATEIbHBIX YUPESKACHHH U
pa3paboTKy CIEIWaTbHBIX Y4YeOHBIX MPOrpaMM JUIA TEJaroroB W JAPYTHX
YYIEHUKOB I10 B3aMMO/ICHCTBHIO C HAMHU.

Taroke BOCTpeOOBAaHHBIMH SBISIIOTCS CIIEHHAIBHBIE TIPOTPAaMMBI 110
ajlanTali TakuxX JAeTeldl B o0IeoOpa3oBaTelbHOM YyupexaeHuu. [lo MHEHHIO
poccuiickoro tuduonenarora I'ynonuca B. I1., 0CHOBHBIM JOCTYITHBIM CIIOCOOOM
o0y4yeHus: caabOBUASAIIMX JETel SIBJISETCS ayqupOBaHHWE, TaK Kak Jjisi HHUX
BOCIIpUSTHE Ha CIyX CIYXHT CIUHCTBEHHOW BO3MOXKHOCTHIO IIOJIYYUTH
00pa30BaHUE W OCBOUTH HEMEUKHI SA3BIK [2, c. 125].

Koneuno, oOydeHrne Ha CIlyX HEMELUKOMY SI3bIKY — 3a7ada JOBOJBHO
cinokHas. TeM He MEHee BIAJICHHE HEMENKHM S3BIKOM  pacIIupseT
o0Opa3oBaTeNbHBIE BO3MOXXHOCTH TaKHX JIIOJCH, MO3BOJMAS MM CTaTh YacThIO
ro0anbHOW  00pa3oBaTeNbHOM Cpeopl W UYYBCTBOBATH CeOS  COIMANBHO
aZanTUPOBaHHBEIMHE B oOmIecTBe. Ha ceromHsImHuil 1eHb CIIeIaICThI-HHBAINIBI
[0 3PEHHI0 CO 3HAaHHEM WHOCTPAaHHOTO 53bIKa B Poccnu HEMHOTOYHCIICHHBI, U
mpobiemMa oOydeHUs ayAHPOBAaHUIO B TAKMX YCIOBHAX SIBISIETCS TOCTATOYHO
aKTyaJIbHOU.

PaccMoTpeB HekoTOpbIe TIPUMEPbI 00yYEHUS] HHOCTPAHHOMY SI3BIKY JIeTel
C 0COoOBIMH 00pa3oBaTEIbHBIMH IMOTPEOHOCTAMH B 00II€00PA30BATEIBHBIX
LIKOJIaX, MOKHO CZEJaTh BBIBOJ, YTO B HaIlel cTpaHe paboTa 10 OpraHu3aluu
WHKJIIO3UBHOTO 00YYEHUs] HAXOAMTCS Ha Ha4YaJbHOM JTale CBOero passurus. Ha
CETOJHSIIHUN JEHb CYIIECTBYET psii MpoOJeM, CBS3aHHBIX C IIUPOKHM
BHE/IPEHHEM HHKJIIO3UH HE TOJIBKO B ITPOIIECC 00yUCHMSI HEMEIIKOMY SI3BIKY, HO 1
B 00pa3oBaTebHEIN mporece B 1emoM. OqHaKO HMEHHO TakKas MOJICNb 00yIeHUs
BUIOUTCS KaK OCHOBHOM HWHCTPYMEHT, CIIOCOOCTBYIOIIMN ONTHMH3ALNU
KOPPEKIIMOHHO-Pa3BUBAIOIIECTO HAIPABICHUS B padoTe ¢ yUCHUKAMH C OCOOBIMHU
00pa3oBaTeNbHBIMH ~ TOTPEOHOCTSIMH  HA  YpPOKaX  HEMEIKOro  s3BIKA.
WHKkmo3uBHOE 00y4YeHHE TAeT BO3MOXKHOCTb TaKMM JETSIM OCBOUTH XOTSI ObI
AJIEMEHTAPHBIA YPOBEHDb BIIAZICHUsI HEMEI[KUM SI3bIKOM, YTO B JaJbHEHIIEM JaeT
IIaHC COIMAJM3UPOBATECS B COBPEMEHHOM OOIIECTBE, CHHU3UTH KOJIMYECTBO
COLIMAJIbHO HeaJanTHPOBAHHBIX, «BBIMABIIMX» U3 00pa30BaTelIbHON CTPYKTYPHI
JleTel U MOAPOCTKOB.
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AKTYAJIBHOCTb HCCJIEJOBAHMSI IPEAYIPEKIAIOLIINAX
N KOPPEKTUPYIOHIUX JEUCTBHU B ITPEJIMETHBIX
PE3YJIBTATAX EI'D TIPO®UJIBHOT'O YPOBHS 110 MATEMATHUKE

AHHOTAIHSA

B cratee packpbIBaeTCs aKTyaJdbHOCTh IIPOOJIEMBI IPOEKTHPOBAHUS
NPEAYNPEKIAIOIMX UM KOPPEKTUPYIOLUX  ACHCTBUM IO  IPEOAOJICHUIO
MOTPEUTHOCTEH B MPEIMETHBIX pe3yJibTaTax H3y4EHHUs MeTeMaTHKe B O0IeM
00pa3oBaHuH. BhIsSBIICHUE MOTPEITHOCTEH yUYAIIUXCsl IPECICAYET LENIb HE TOJIBKO
OCYIIECTBJIICHUS KOHTPOJS, HO COBCPIICHCTBOBAHUS YYEOHOTO ImpoIiecca,
MOCKOJIBKY TIO3BOJIICT HAMETUTh IYTH MPEOJOJICHUS THIIMYHBIX OIIMOOK U
HEMOYETOB yyallUXCs B JaJbHEHIIEM OOyUYeHHH, CHATh TNPOTUBOPCUMS,
CBSI3aHHbIE MPUMEHEHHEM COBPEMEHHBIX CPEACTB OLEHUBAHUS HA PA3IUYHBIX
YPOBHSX 00pa30BaHUS.

KaroueBble ciioBa

EnuHbIi TOCYZapCTBEHHBI 3K3aMEH, O0y4YeHHE MaTeMaTHKe, TUIaKTHKa
MaTeMaTHK{, MaTeMaThdeckoe  oOpa3oBaHWe, pEruoHajlbHAas  CHCTEMa
00pa3oBaHus B AJITAaliCKOM Kpae, pCIICHHE 3a1ad, MaTeMaTUYCCKHE OLIHOKH,
l'lOFpeI_HHOCTI/I HpI/I peI_HeHI/II/I MaTEMaTUYCCKUX 3aJa4, npenynpemﬂerme OH_II/I6OK,
KOPPEKIHs 3HaHUH, TOHUMaHKUe IpU 00YYICHUN MaTeMaTHKe

B coBpeMeHHBIX YCNOBHSIX Ppa3BUTHS CHCTEMBI 00pa3oBaHHS B
Poccmiickoit ®expepanun ¢ yuétom (akTOpoB BBeAEHHS B JIeHCTBHE
(enepabHOrO roCyJapcTBEHHOTO CTaHAApTa OOIIero 00pa30BaHUsI, 33al0IIETo
TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHUS Y4YEOHBIX IUCLUILIMH (B YaCTHOCTH,
npeaMeTHoW oOmactm  «Maremarnka W MH(OpPMATHKa»), pacHmpeHust
HCIIOJIb30BAaHMs TECTOBOM (JOPMBI KOHTPOJISL M OLICHKU PE3YJIbTaTOB 00pa3oBaHMs
(EI'2, OI'D, MOHHUTOpWHTH KadecTBa 0OPa30BaHUS W IIp.) aKTYAIBHOW SBISETCS
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npoOieMa H3yueHHsT € HW3y4YeHHE XapakTepa MOTrpelIHOCTel B IpeIMeTHBIX
pesynbrarax  OOydueHMsT  MaTeMaTuKe  ydJammxcs  AJnraiickoro — kpas,
MOJISIMPOBAaHUE W HCCJIEJOBAaHHWE NPEAYNPEXTAOMINX W KOPPEKTHPYIOMINX
JIEMCTBUH IO pe3ysIbTaTaM rocyJapCTBEHHOH UTOTOBOM aTTECTAllMN yJalluXcsl Ha
ypoBHe obmero obpazoBanusi B ¢opme EI'D mo maremaruke, mopoxaaemast
CIIEAYIOIMH TIPOTHBOPEUUSIMH:

- MeXIy HeoOXOJMMOCThIO O0ECHEeYeHHs] KadecTBa JIMYHOCTHBIX,
MIPEAMETHBIX U METANpPEAMETHBIX PE3yJbTaTOB OOYUYCHHS W HEAOCTATOUYHOCTHIO
BBIABIICHUS U y4€Ta MOTPEIIHOCTEH B IMPEIMETHBIX PE3ylIbTaTax, B YACTHOCTH, B
oOpazoBarenbHOi obnactu "MartemaTrka 1 nH(popmarnka';

- MEX/]y €KEeroJJHO MOJIy4aeMOH 1Mo pe3ysibTaTaM OLIEHOYHBIX MPOLEayp, B
yactHoctd E['D mo wmaremaruke npoduIbHOrO ypoBHS, (aKTHYECKOU
nHpopManyel o TNpeIMETHBIX pe3ysibTaTaXx M HEpPa3BUTOCTHIO OIbITa €&
JUTAKTHYECKOTO M METOIMYECKOTO aHAIIN3a;

- MEXAy MOTPEeOHOCTHIO KOPPEKIMH pe3YyJIbTaToB MOJATOTOBKH II0
y4eOHBIM AWCIMIUIMHAM, B YaCTHOCTH MaTeMaTHKe, W HeIOCTaTOYHOH
pa3paboOTaHHOCTBIO TPHEMOB, METOMOB, (OPM ¥ CPEACTB OCYIIECTBICHHS
NPEAYNPEeKAAOIMNX W KOPPEKTUPYIONIMX  JEHCTBHA 1O  IPEOAOJICHHIO
MOTPEIIHOCTEH B IPEIMETHBIX pe3yibTaTax OOydYeHHs ydJalluxcs Ha YPOBHE
obmiero oOpa3oBaHus;

- MEXJIY OTKPBHITOCTBIO NMPEAMETHBIX PE3yIbTaTOB U3YUECHHUS] MaTeMaTHKE
U HEOYEBHUIHOCTHIO HCXOJHBIX MPEIIIOCHUIOK MOTPENIHOCTEH B TPEeIMETHBIX
pe3yibratax oOydeHHs MaTeMaTHKe, NPUYMH HEMOHWMAaHUs ydalluxcs s
3aWHTEPECOBAHHBIX B Pe3yJbTaTax 00pa30BaTeIbHOTO MIPOIIECCa CTOPOH.

B mHacrosiee Bpemsi Haspena HEOOXOJMMOCTb DPa3BUTHS TEOPETHKO-
METO/IMYECKHE OCHOB COBEPLIEHCTBOBAHUS PETHOHAIIBHBIX CHCTEM MEHE/KMEHTa
KayecTBa  00Opa3oBaHWs,  JWAAKTHUYECKOro  oOecrieyeHHs  KOPPEKIHH
MOrPEeNIHOCTEN yYaluxcss MO pe3ynbTaTaM OLEHOYHBIX mpouenyp [1, 75];
Pa3BHUTHS ITPOIECCHOTO TOAX0Aa K 00YUCHHIO MaTeMaTHKeE.

AKTyaJbHOCTD HCCIIEIOBAHHS NPOOIEMBI JUIAKTUIECKOTO OOECTICUeHHs
MPEAYNPEKAAOIMNX W KOPPEKTUPYIONIMX  JEHCTBHA 1O  IPEOAOJICHHIO
MOTPEIIHOCTEHl B TPEIAMETHBIX pe3ynbTatax OOydeHHs MaTeMaTHKe JUIs
Autaiickoro kpast 00ycioBiicHa psiioM (haKTOPOB:

- HU3KME II0 CpPaBHEHHMIO CcO cpeaHumu 1o Poccuiickoii ®enepaunuun
pesynbratel  E'D 1o MaremMarMke © OTCYTCTBME B TMOCIEAHUE TOJBI
MOJIO)KUTEIBHOW JUHAMHMKH B NPEJMETHBIX pe3yJibTaTax oOy4eHHs MaTeMaTHKe
Ha NMpoHUILHOM YpOBHE IO psiiy rokaszarened (cpemuuii Oamn EI'D, mons ne
NPEOJONEBIINX ~ MHHHMAJIbHOTO  TOPOTOBOTO  3HAYEHHs,  KOJMYECTBO
"cTobanapHUKOB" 1 11p.),

- HeIOCTaTOYHOE METOIMYECKOE OCMBICIEHHE IIOTPELIHOCTeH B
NIPEAMETHBIX pe3yJjbTaTax OOydYeHHsT MaTeMaTHKe, MPUYMH HMX MOSBICHUS,
JIEHICTBHI MO UX MPEOAOJIECHUIO U, KaK CIIEACTBUE, — HETOTOBHOCTh 3HAYUTEILHON
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JIOJIM HBIHEITHUX M OyIyIIMX Y4uTesIed K PEelIeHUIO 3a/1a4 MMOBBIILICHNS KauecTBa
pe3ysnbTaToB 00y4YeHHUs] MaTEMaTHKE;

- COBPEMEHHOE Hay4yHbIE UCCIIeIOBaHMUA, CBSI3aHHBIE c
COBEpLICHCTBOBAHMEM HMHCTPYMEHTapusi oOecledeHnsl NMOHUMaHHUsS B Ipolecce
oOydeHust MareMaTuke [2, 51-54], TO3BONAIOT YCOBEPIICHCTBOBATh METOIUKY
o0y4eHHsI MaTeMaThKe Ha YypoBHE oO0mero oOpa3oBaHHS B KOHTEKCTE
pesynsTatoB EI'D o Mmatemaruke;

- HENPEephIBHOCTh M B3aWMOCBSI3aHHOCTb IIPOIIECCOB METOANYECKOMH
MOJJEPKKH YUHTENeH B JAEATEIBHOCTH II0 COBEPUICHCTBOBAHUIO KadecTBa
MPEAMETHBIX pe3YJIbTAaTOB OOy4YeHHs MaTeMaTHKEe W IIOATOTOBKH OyIyIIuX
yuuTeNnell K Takoro pojia JAesTeIbHOCTH B JaJbHEWIIeH npodeccHoHaIbHON
Kapbepe.
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TEXHOJIOI'USI OBYUYEHUS AY JUPOBAHNIO MJIAIHITNX
IMKOJbHUKOB HA YPOKE AHTJIMACKOT O SI3BIKA

AHHOTaN M
CraThsl TIOCBSAIICHA METOAUKE Pa3BUTHS YMCHHU ayIUPOBAHHS MIIAIIIHX
HIKOJILHUKOB HAa YPOKE aHTJHMHUCKOro s3bika. [Ipeiaraiorcst KOHKPETHBIC
YIPKHEHUsI 110 00YUEHHIO ayAUPOBAHUIO.
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KutoueBble ciioBa

AynupoBaHue, METOJHMKa OOy4YEeHHWs, MEXaHM3Mbl ayIUpOBAaHUs, STAaIlbl
paboThI HaJ| Ay JUPOBAHUEM.

be3 oBnaneHus ayaupoBaHHEM HEBO3MOXHO BBIyYUTb HMHOCTPAaHHBIN
SI3BIK M MOJIb30BaThCSl HMHOSA3BIYHOM peubl0 HAa TOM YpOBHE, KOTOPBIH
HEoOXOOUM Ha COBPEMEHHOM OJTale pa3BUTHS oOmecTBa. AKTYadbHOCTH
cTaThl OOYCIIOBIIEHA TEM, 4YTO ayIupOBaHHWE IPEAINoNaraeT BHIPAOOTKY ¥y
YYaluxcsi  ONpeAeiICHHOT0  MHHMMYyMa  yMEHHH, HEOOXOOUMBIX IS
OCYILECTBJICHNUS KOMMYHHUKAIIMU HA HHOCTPAHHOM $I3bIKE.

Paboty Haj aynmupoBaHHEeM Ha YpOKEe WHOCTPAHHOTO SI3bIKa HEOOXOANMO
MIPOBOUTH IUIAHOMEPHO B COOTBETCTBUH ¢ TpeOoBaHMUsIMH [IprMepHOit OCHOBHOM
00pa30BaTeIbHOW MPOrpaMMbl HAYaIbHOTO OOIINEro 00pa3oBaHUs, a HUMEHHO:
BOCTIPUHMMATh Ha CIIyX U IOHUMATh:

—  pedb yuuTens M OJHOKIACCHHKOB B IPOLIECCE OOLICHUS HA YPOKE U
BepOabHO / HeBepOaTbHO pearnpoBaTh Ha YCIIBIIIAaHHOE,

— HeOoJpIIMe AOCTYNHBIE TEKCTHI B ayAHO3AIHCH, MOCTPOCHHBIE B
OCHOBHOM Ha HM3YYE€HHOM SI3BIKOBOM MaTepHaje, B TOM HYHCIIE IOIyYCHHBIE C
MIOMOIIBIO CPEICTB KOMMYHHUKAIIHH.

[To oxoHUaHMM HAaYaJIBHOW IIKOJIBI Y JETEH JOIKHBI OBbITh CHOPMUPOBAHBI
CJICAYIOIME KOMMYHUKAaTUBHBIC YMCHUA B O6J'[aCTI/I ayaAnpOBaHUsA:

1) B YCIIOBHSAX HENOCPEICTBEHHOTO OOIIEHHS, B TOM YHCIE C
HOCUTEISIMH sI3bIKa IIOHMMaTh M pPEarupoBaTh Ha YCTHHIE BBICKA3bIBAHMS
MapTHEPOB B MpeAeiax cdepsl TeMaTukd, O0O3HAYEHHOW MpOrpaMMoOi Mo
WHOCTPaHHOMY SI3BIKY;

2) TOHWMAaTh NMPOCHOBI M YKa3aHWs YUUTENIS U CBEPCTHUKOB, CBSI3aHHBIC
¢ y4eOHBIMH 1 HTPOBBIMHU CUTYalUSIMH B KJIACCE;

3) moHMMaTh oOmee coaep)kaHHEe YYEeOHBIX, a TaKKe HECIOKHBIX
AayTCHTUYHBIX TEKCTOB M pearupoBaTh BEpOATbHO W HEBEpOAIbHO HA UX
CoJeprKaHue;

4) TONHOCTBIO M  TOYHO  TOHMMAaTh  KOPOTKHE  COOOIIEHHMS
MOHOJIOTHYECKOTO M JUAIOTMYECKOr0 XapakTepa, IMOCTPOCHHbIE Ha 3HAKOMOM
oOyuJaroruMcst marepuane [2, ¢. 13].

CoBpeMeHHbIE 00pa30BaTeIbHbIE CTAaHIAPTHI MPOBO3IJIAIIAIOT CO3/IAHHE
Takol cpenbl  00pa3oBAaTENBHOTO  OOWIGHMS, KOTOpas XapaKTephu3yeTcs
OTKPBITOCTHIO, B3aUMOJCHCTBHEM YYaCTHHUKOB, HAKOIUICHHEM COBMECTHOTO
3Hanwms [1, c. 101].

I[Ipn oOy4yeHuwm aynupoBaHWIO B MIAAIIMX Kjaccax HEoOX0aANMO
HCIIOJIB30BaTh TOATalHyl0 paboTy. DTO 3HAYUT, HEOOXOAWMO MPUMEHATH
MIPEATEKCTOBBIE 33aHUS, 3aJaHNs, BBIIIOTHAEMbIE HETTOCPEACTBECHHO B MIPOIIECCE
3By4aHHMs TEKCTa M TIOCICTEKCTOBBIC 3aJaHus. B KadecTBe mpuMepa
MIPOAEMOHCTPUPYEM paboTy HaA ayAnoTeKCTOM W3 ydeOHWka 4 Kiacca ,,
Spotlight*

IIpakTHyeckas 3ajaya: yduTb BOCIPHHUMATH Ha CIyX IUAJIOTHYECKOE
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BBICKa3bIBaHHE O paboueM JHE U BBIIOIHATH 3a1aHUsL.

Oran 1.

Jo mpocnymmBaHHS TEKCTa HEOOXOIMMO AKTHBH3HWPOBATH SI3BIKOBBIE
3HAHMS YYaIlMXcs, YTO OyAeT CIOCOOCTBOBATH MPEABOCXHIICHUIO COJCPIKaHMS
TekcTa. [t 3TOro yJamumcs peyliaraiich Takie YIpaKHeHUS:

1) Accomumorpamma. YuwTenb 3amnuchiBaeT ciaoBo «Paboumii eHB.
ITpodeccum» Ha TOCKE M MIPOCHUT YYAIINXCS TOA00PaTh aCCOIMATHBHBIE CIIOBA HA
PYCCKOM SI3bIKE. YUaluecs 3alUChIBAIOT 3TH CJIOBA.

2) MOXHO TpPEIOKUTh TOCMOTPETh HA KapTHHKH K TEKCTYy U
mo1o0paTh K PYCCKUM CJIOBaM 3KBHUBAJICHTHl Ha PYCCKOM SI3bIKE, KOTOPBIE OHU
BBINUCAJIH paHee. DTO XOPOLIHH CIIoco0 CEMaHTH3alUH HOBOW JIEKCHKH.

Oran 2.

Bo Bpems mepBoro mpociaylIMBaHUS yYUTENb AAET YETKYI0 YCTaHOBKY,
KOTOpasl HalelMBaeT ydJalluxcsi Ha IOJHOE IIOHMMaHHWE TeKcTa, Jnbo Ha
NOHUMaHHe KOHKPETHOH wWHGopManmuu. B gaHHOM ciydae 3TO TeKCT,
paccuUnTaHHBII HA TOHUMAaHUE ONPeAeIEHHON HHPOPMAIIHH.

MOXHO MPEIORKNUTh YIAIIUMCS BBITOJITHUTE YIpakKHEHHUE ,,Zerschnitterter
Text“, To ecTb, W3 YacTell HYXHO COCTaBUTb BECh TEKCT B IPABHIbHOI
MIOC/IEOBATEILHOCTH. 3aTeM HEOO0XOIUMO €Ie pa3 MPOCHylIaTh IHANOT MU
CPaBHHUTbH CBOH PE3yJIbTATHI.

Oran 3. Ha 3aKI04nTEeIbHOM 3Tare yYUTENb NMPEJOCTABIAET yJalluMCs
TPAHCKPHUIIIMIO TEKCTA U YJaIHecs IPOBEPSIOT CBOH PE3yJIbTATHI.

[Tocne mpociaymuBaHUS MOXKHO IPEIOKUTh YYallUMCS OTBETHUTHh Ha
BOIIPOCHI, CBSI3aHHBIE C TPO(ECCUsIMH UX POJUTEINEH.

1) Where does your father work?
2) Where does your mother work?
3) Where do you want to work?

VYuureiBas HAIU4YME OrPAaHWYCHHOTO KOJNMYECTBA YNPAXKHCHUH 110
O0yYCHHIO ayIUpPOBAHUIO B Y4eOHHMKE 1O aHIJIMIICKOMY s3bIKYy Ui 4 Kiacca,
npejiaraeMasi modTanHas paboTa MOXKET CIIOCOOCTBOBATh Pa3BUTHIO MEXAHU3MOB
Y YMCHU# ayJIMPOBaHUS Y MJIa/IIIUX IIKOJbHUKOB HA YPOKE aHTJIMHCKOTO SI3bIKA.

Cnmcok UCnoJIb30BaHHOI JIUTEPATYPbI

1. JlazytoBa JI. A., Conaesa E. 1. urepakTiBHbIe (DOPMBI 00yUYECHUS
CTY/ICHTOB MHOCTPAHHOMY $I3bIKY C HCIOJb30BaHHeM BuaeoduibMoB // Beicuiee
obpazoBanue ceroans. 2014. Ne 10. C.101-104.

2. [pumepHass obpa3oBaTenbHas MPOrpaMMa HAYAIbHOTO OOIIEro
oOpazoBanusi (omoOpeHa pemieHHeM (enepalbHOr0 yUeOHO- METOAMYECKOTO
00BeMHeHHS 10 001IeMy 00pa30BaHuto (poTokou ot 8 anpenst 2015 . Ne 1/15).
— M-Bo oOpazoBanust u Hayku. — 339 c.

© JlasyroBa JI. A., Engamesa A. Y. 2018
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JIbirapesa H.b.
Crapumii npenonasarens YIJITY
r. ExarepunOypr, PO

BE3OIACHOCTD JIMYMHOCTH KAK OJTHO U3 HATIPABJIEHUIM
3KOHOMMWYECKOM BE3OITACHOCTH
(HA IIPUMEPE TYPUCTUUYECKOM OTPACJIN)

AHHOTaAIHA
B cratbe paccMOTpeHBI OCHOBHBIE acCIeKThl OpraHu3alik Oe30MacHOCTH
myTemecTBeHHnka, Ha mnpuMepe ['OCT «Typucrckue ycmyru. TpeboBaHus 1o
o0ecrieueHHI0 6e30MaCHOCTH TYPHCTOBY.
Knrouesble cioBa
SKOHOMHMYECKasi ~ 0e30macHOCTh, cdepa TypusMa, TYPHCT, YIPO3bL,
rOCyIapCTBEHHBIN CTaHAApT.

B coBpeMeHHBIX SKOHOMHYECKHX YCIOBHSX IS NPEIOTBPAIICHHs yTpo3 U
PHUCKOB, KOTOpBIE MOTYT BO3HHKHYTb B paboTe JIO0OTO TYPHUCTHYECKOTO
MPENPUSITHS BO3HUKAET HEOOXOIMMOCTh PAacCMOTPEHHS M MPOPAOOTKH BOIPOCOB
9KOHOMHYECKOH  O€30MacHOCTH, KOTOpbIE  COCTaBIIIOT ~ OCHOBHYIO — 4YacTb
HaIMOHAIBHOH 0€30IacHOCTH U ABIIOTCA (HaKTOPOM, 00ECIIEINBAIOIINM yCIEITHOS
pazButie rocynmapctBa. OCHOBHBbIE TIONIOKEHHs B oOnacth  obecreueHus
HaIlMOHAJIbHOM Oe30macHOCTH OcBeleHbl B CTpaTeriy HallMOHAIBHOM 0€30MacHOCTH
Poccuiickoit @eneparim 10 2020 roga u KoHiemmy A0AT0CpOYHOTO COIUATBHO-
sKOHOMUYecKoro pa3Butus Poccuiickoit @enepanun Ha nepuoa a0 2020 roxaa[1].

Ms1 cornacHbl ¢ MHeHHeM A. I'. BoOkoBo#, koTopast cpequ creuprIecKux
yrpo3 Oe30MacHOCTH TypH3Ma BbIIENSeT CIEAYIOIIHE YIPO3bl: YIpo3bl JIMYHOH
0€301acCHOCTH  TYPHCTOB,  YIpo3bl  OE30MAaCHOCTH  MPEANPHHUMATEIHCKON
JIEATENIBHOCTH B cepe TypusMa, Yrpos3sl Oe3omacHOCTH Tpyaa B cdepe
TYpU3Ma, YTpO3bl OE30IMaCHOCTH I MECTHOTO HACENCHWS, B TOM YHCIE I
COCTOSIHMSI ~ €r0  CaHWTapHO-3MHUIEMHOIOTUYECKOTO  OJaromoiydms,  yrpo3sl
9KOJIOTHYECKOH, OOIIeCTBEHHOH, TOCYAapCTBEHHOW Oe3omacHocTH B cdepe
Typu3ma[3].

OxoHOMHUUEcKasi 0€30MaCHOCTh MOXKET OBbITh HAIpaBJIEHA HA pa3Hble Cepbl
JeaTenbHOCTH.  lIpuMeHuTensHO K - TypusMy, Kak BHIY  OKOHOMHYECKOH
JICATEIIBHOCTH MBI MOXKET OTMETHTh, YTO OHa HalpaBlieHa Ha NpeJOTBpalleHUE
yIpo3, BO3HHMKAIONIMX B TMpOIECCe OCYLIECTBICHHS NPEANPUHUMATEIbCKOM
JIESTEIBHOCTH B chepe TypH3Ma.

Ham Omm3ka touxa 3penmst A. I'. Bobkosoi, C. A. Kynpesarsix, E. JI.
[TcapeBckoro, KOTOpBIE CUMTAIOT, YTO CYIIHOCTH 3KOHOMHYECKOH Oe30macHOCTH
TYPUCTHYECKUX TPENIPUATHH  3aKimodaercsi B oOecrieueHUH  S(hQEeKTUBHOTO
WCTIOJIB30BAHMST PECYPCOB UIS TIPEAYNPEXICHAS yIpo3 TMPENNPUSITHIO, CO3MAHUH
ycnoBuid  3(p(HeKTHBHOTO  (YHKIMOHHPOBAHHSA W OOECIICUCHHUS]  YCTOHYHBOTO

40


https://ami.im/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

COCTOSIHUSI TI0 BHEIIHUM M BHYTPEHHHUM HM3MEHEHHSIM Cpelbl. BceienctBue 3TOro
MOXXHO BBIJICIIUTH CIICAYIOIINEC HAMPABICHUS 3KOHOMHUYCCKOW OE30IacHOCTH:
SKOHOMHYECKasi 0E30MaCHOCTh CTpaHbI, 3KOHOMUYECKass O€30IaCHOCTb TYPHCTCKO-
PEKpEaliOHHOT0 KOMIUIEKCa, SKOHOMHYECKasi 0e30MacHOCTh NPENpUATHI chepbl
TypH3Ma, SKOHOMITIecKast 0€30IacHOCTh JINIHOCTH (TypHCTa, MECTHOTO JKuTes) [3].

Ha ceromusiiiamii ieHb 0COOBI MHTEPEC BHI3BIBACT OJIHO M3 HAIMpPABICHUI
9KOHOMHYECKOW OE30MacHOCTH TYPUCTHYECKOM OTpacid, KOTOPOE CBS3aHO C
0€30I1aCHOCTRIO JIMYHOCTH YeNIOBeKa (TypHCTa, MECTHOTO >KuTensi). bezomacHoCcTh
KJIMEHTOB TYPUCTHYECKOTO areHTCTBA — SIBJISETCS BKHBIM aCIIEKTOM AESITEIbHOCTH
JIFO0OTO TYPUCTUYECKON (DHPMBI

Typuctuueckass KOMIAHHMsS JOJDKHA TapaHTHPOBATh CBOMM  KJIMEHTaM
MaKCHMAJIbHBIH YpPOBEHb OE€30MaCHOCTH BO BPeMsl TYPHCTHYCCKOH TOE3IKH.
CrnenoBarenbHO, MPEIIPHUATHIO, KOTOPOE MPEAOCTABISICT YCIYTM TYPUCTHYSCKOTO
XapakTepa HeoOXOIMMO JOCKOHAIIBHO MPOBEPSTH MECTO MPOBEICHUS OTBIXA, BCEX

MOCTABIMKOB ~ yCIIyT, KOTOpBIE 3aJ€HCTBOBAaHBI B IIPOLIECCE OpraHU3alUU
TYPUCTCKOTO MapIIpyTa.
Bompocer  6e3omacHocTH, a TOoYHee TpeOOBaHHWSA IO  OOECTICUECHHIO

6e3omnacHoctH otpaxeHsl B [OCT 326112014 «Typucrtckue ycayru. TpeGoBaHus 1o
oOecrieueHnI0  0e30MacHOCTH  TYPHCTOBY». JIaHHBIH CTaHIApT NpemxycMaTpUBaeT
COOMIOZICHNE  OCHOBHBIX MPAaBWJI MPH  OKA3aHUM  TYPUCTHYECKHX  YCIyT
IyTEIIECTBEHHNKY. B 4 pa3nerne 1aHHOro JOKyMEHTa yKa3aHbl OCHOBHBIE TIapaMETPBbI
1 (haKTOpBI, OTPAKAFOLIME BOIIPOCH OPraHU3alMK Oe30MaCHOCTH TYPHCTa.

B nmpormecce oOkazaHWs TYPHCTCKHX YCIYr HEOOXOAUMO OOECIICUHTh
MpUEMIIEMBI YPOBEHb PpHCKA [UIS JKU3HH, 3[I0pOBbS W HMYILECTBA TYpPHCTOB
(9KCKYpCaHTOB) MpU COBEPIICHUN MyTemecTBiid. OCHOBHBIE AJIEMEHTHI, HA KOTOPbIE
HarpaBjieHa 0€30MacHOCTb TYPUCTOB M (DaKTOpBI, HA HEE BIMSIOIINE, ITPEICTaBICHBI
B Tabmuue Ne 1.

Tabmmma Ne 1 DnemeHThI 1 PpakTopbl 6€300aCHOCTH TYPHUCTOB

DIeMEHTHI DaxTopsl

reorpaguyeckue U TPHPOAHBIE OCOOEHHOCTH
MecTa NpeObIBaHHs TYPUCTOB (MOpCKas, TOpHas,
MyCThIHHAas  MECTHOCTH, KIMMaT, Halu4due

JKH3Hb, 3[I0POBbE, INUHAST HEMPUKOCH
OBEHHOCTH TypucTa (IKCKypCaHTa),
BKITIOYasi (U3MUecKoe (TeNecHOe) U

MICUXUYECKOE (MopanbHOE)
COCTOSIHUE, & TAK)KE YaCTHAs JKU3Hb,

CHeL[I/I(I)I/I'-IeCKI/IX JKUBOTHBIX M HACCKOMBIX U T.
a.);

MMYLIECTBO TypHUCTa (PKCKYpCaHTa),
B TOM YHCIIC IPEAMETHI TYPHCTCKOTO
CHapsDKCHHsT W HWHBEHTaps, Oarak,
OpeaMeTsl  JINYHOro  obuxoxa W
npyrue TIPEIMETHI, KOTOpBIE
HCTIONB3YIOTCS M (MIIN) TPHOOPETEeHBI
TypUCTOM (3KCKYPCAaHTOM) BO BpeMs
Iy TEILECTBUS;

KyJIbTypHasi, COLMAaNbHas Cpeaa BPEMEHHOTO
npeObIBaHMs, OCOOCHHOCTH MECTHOM IHIIH,
SI3BIK, KYJIBTYPHBIE, PEMIHO3HBIE U YTHHYECKHE
TPAJWIMH U T. [1.;

0COOCHHOCTH BHJIOB TYPHUCTCKUX MyTEHIECTBUH
(9KCcTpeManbHBII TypH3M, CIIOPTHBHO-
03JI0POBHUTEIBHBII TYPHU3M U IIp.);
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YpPOBEHb KauecTBa U 6€30I1aCHOCTH OKa3bIBAEMBIX
YCIIyT;

coOmrosieHne  TypuCTaMH  (3KCKypCaHTaMH)
MpaBHJ JIMYHOM 0e30MacHOCTH, B TOM 4HUCIE
3aKOHOB, MpPaBUI M TPaauLUi (KyJIbTypHBIX,
PEIUTHO3HEIX | Jp.) CTPaHBI (MecTa) BpeMEHHOTO
IpeOBIBaHMS, CAHHTapHO-3MHAEMHOIOTHUECKIX
HOPM W TMpaBWI CIEHNUAIBHBIX IPEANHCAHUH,
yKa3aHUH W WMHCTPYKOWH OpraHoB BIACTH,
CHELHATN3UPOBAHHBIX CIYKO IO Ype3BBIYAHBIM
curyauusMm MUC, conpoBOXIAOIIUX THIOB U

HWHCTPYKTOPOB-TIPOBOTHUKOB, a TaKxKe
HCIIOIb30BaHUE CpencTB WHIUBUYaJIbHOM
3QIIMTEHL

W3 Tabmuupl 1 crnemyer, YTO TepedeHb JIIEMEHTOB, Ha KOTOpBIE
HalpaBJieH NpOLECC OpraHM3aly Oe30IIaCHOCTH TYPUCTOB CYILIECTBEHHO
MEHBIIE 10 YUCIy, YeM KoiudecTBO ¢akropoB (2 m 5). Ilo mMHeHuio aBTOpa,
KOJIMYECTBO 3JIEMEHTOB M (DAKTOPOB, HANPABICHHBIX HAa 0€30MaCHOCTH TYPHCTOB
HEOOXOAMMO YPOBHATH IIyTEM BHECCHMS TaKOrO IOHATHSA Kak «(uHaHCOBOE
HUMYIIECTBO», T.K B TYpHUCTCKOW ITOE3[KE OHO HIPAaeT BEChbMa CYIICCTBEHHYIO
POJIb, MPAKTUIECKH OCHOBHYIO.

B 7 pa3mene cranzmapTta, MNpPEACTaBIEH KOMIUIEKC Mep, KOTOPBIH
HETIOCPEICTBEHHO HAIPAaBIICH Ha OpraHu3anuio OezomnacHocTH TypuctoB. Cpean
HUX MOXXHO OTMETHUTH MCPBI OPTraHU3allTUOHHO — TECXHUYCCKOTO XapaKTepa TaKue
Kak: MHPOPMHUpPOBaHHE TYpHCTOB 00 yrpo3e O0e30MacHOCTH, BBINOJIHEHHE
TpeOOBaHMH O€30MacCHOCTH JKW3HH, 370POBbS M HWMYILECTBA TYPHUCTOB,
COAepXKaIlUXCd B JOroBOpaX, OO0ECIeYeHHe MaTepUAbHO-TEXHUUECKOIO
COCTOSIHMSI OOBEKTOB TYPHCTCKOM HMHAYCTpUH. Mepbl AWUIUIOMAaTHYECKOTO
XapakTepa CBs3aHbl C OKa3aHMEM IIOMOIIM TypHCTaM IpH BO3HUKHOBEHHHU
YpEe3BBIYAHHBIX CHTYAllMii M HECYACTHBIX CIydacB (HEOTJIOXKHAS MEAWIMHCKAs U
NpaBoBasi  [OMOIIb,  IPEJIOCTABICHUEM  CPEICTB  CBSI3H, IPUMEHEHHUEM
CHEHaNbHBIX CPEACTB MHIWBHIYAIbHOHN 3aIIUTHl TYpUCTOB (PKCKYPCAHTOB) M

CHCTEMBI OITOBEIICHHS B ciry4ae BO3HHKHOBEHHUS YTPO3BI
6ezomacHocT. (DPHHAHCOBASK COCTABIISAIOIIAS MTPEJCTABICHA CTPAXOBAHNEM KH3
HU U 3I0pPOBBSI TYPUCTOB (3KCKYPCAaHTOB) OT

HECYACTHBIX CJIy4Yac€B, CTPAXOBAaHHUC UMYIIECTBA U CTPAXOBAHUEM OT HeBBIeB)Ia)
. TlpaBooxpaHUTENbHAS CTOPOHA MEp CBSi3aHA C OOCCIICUCHHEM COXPaHHOCTH
HUMYIIECTBA TYPUCTOB, OOECIEUEHHEM COMPOBOKACHHUS TYPUCTCKUX TPYIII
CHELHUATBHBIMU  CITY)K0aMHu; 3alUTOM MEPCOHAIBHBIX JAHHBIX TYPHCTOB.
CHU)XEHHE PUCKOB JI0 MPHEMIIEMOTO YPOBHS, MOJAPa3yMEBAETCS uYepe3 YETKOE
pasjieieHre ¥ pealn3aliio O0SI3aHHOCTEH BCEMH MOCTABUIMKAMH TYPUCTCKUX
YCIyr, a TakXe COOJIOJCHHE U BBIMOJHEHHE TYPHCTAMU TPABHI JHYHOM
6e3omacHoCcTH» [2].

42



https://ami.im/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

[Ipoananu3upoBaB cojepkaHHe IaHHOI'O CTaHIApTa, aBTOp NPHIIENT K
CIIEAYIONIEMY BBIBOJY: CTaHAApT YCTAHABIMBAET TPEOOBAaHUS IO OOECIICUCHHIO
0e301acHOCTH  JKWU3HH, 3J0pOBBbsS, HMYIIECTBa TYPHUCTOB B  Ipolecce
OCYILECTBICHHUS TYPUCTCKOM IMOE3IKH, HO COBEPIIEHHO HE OCBEUIAET BOIPOCHI
SKOHOMHYECKOH O€30MacHOCTH TypHCTa TP OpraHU3allid  TYPHUCTCKOTO
ITyTEIIECTBUS, YTO CBHIETEIBCTBYET O €T0 HEOCTATOYHON pa3paboTaHHOCTH.

Ha wam B3mma, BOMPOCHL  OCYIISCTBIEHHS M OpraHM3aIlUd
9KOHOMHYECKOH O€30MacHOCTH ITyTEIIECTBEHHWKA MOJDKHBI TakkKe ObITh
OCBEIICHKI B  HOpPMaTHBHO -  mpaBoBbiIXx  gokymentax  (I'OCT),
periaMeHTHpYIonMX chepy TYpUCTHUYSCKOW  IeATeIbHOCTH. Pa3paboTka
HOI[O6HI)IX JOKYMEHTOB IIO3BOJIUT IIOBBICUTH Ka4yeCTBO O6CJ'Iy)KI/IBaHI/I$[
OTIBIXAIOIINX M YMCHBIINTH KOJIMYECTBO Yrp03, KOTOPHIM IOABEp)KEeHa cdepa
Typu3Ma. ABTOp TMONBITAICS ONPENEIUTh W CHCTEMAaTH3UPOBATh OCHOBHBIE
HalpaBJeHus] 00ecIieueHNs] SKOHOMUYECKOH 0e30MacHOCTH Ha TYPHUCTHYECKOM
NPEANPUATHH, CHAENaB aKIEHT Ha aHalh3e TI'OCYyJapCTBEHHOTO CTaHaapTa B
obmactn oOecrieueHuss 0E€30MacCHOCTH HMMEHHO TypHCTOB. PaccMoTrpeHme
BOIIPOCOB KOHOMHYECKOH 0€30IacCHOCTH MHBIX HAIIPABICHUH BUIUTCA HaM Kak
TeMa CJICTYIOLIEr0 HCCIIETOBAHMS.

CHHCOK HCIIONIB30BAHHOM JIUTEPATYPHI.

1. Va3 Ilpesunenta Poccuiickoit @enepanuu ot 12 mas 2009 . N 537 «O
Crparerun HAIlMOHAJIBLHOM 0€e30IMacHOCTH Poccuiickoit ®Denepannu
1o 2020 ronma» [dnexkrponHsli pecypce] // Pexxum noctyna: https://rg.ru/2009/05/1
9/strategia-dok.html

2T0CT  32611-2014  Typucrckue  yciyrd.  TpebGoBaHus 1O
obecrieueHHI0 6€30IMacHOCTH TypHCTOB [ DIEKTPOHHEIH pecypc] // Pexxum poctyn
a: http://www.consultant.ru/cons/cgi/online.

3.be3onacHocTh Typusma: yuebnuk / A. I'. bookora, C. A. Kyapesarsix,
E. JI. IlucapeBckuii; mox obu1. pen. n-pa ropun. Hayk. E.JI. ITucapeBckoro. —
M.: ®enepanbHOe areHTCTBO MO Typusmy, 2014. — 272 c. [OneKkTpoHHBIN
pecypc] // Pexxum noctyma: https://www.russiatourism.ru/

© JIprapesa H.b., 2018

Mappikosa K. X.,
MarucTpaHT xumudeckoro ¢axynprera AI'Y
r.Actpaxasns, Poccuiickas ®eneparius

IKCHEPUMEHTAJIbHASI XUMMSIL JUIS1 YHAIIUXCHA
HAYAJIBHBIX KJIACCOB BO BHEYPOUYHOU JEATEJBHOCTHN

AHHOTanUs
B JaHHOW paboTe ObLUT0 CHOPMHUPOBAHO MTOHATHE «XUMUSD) IS YIAITUXCS
HavyaJbHBIX KJIACCOB
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KiroueBble cjioBa
XUMUS, BEILIECTBO, IPEBPALLEHUS, OIBITHI.

XuMusi - Hayka O BEIIECTBaX M NPEBPAIICHMAX - OJHA M3 CaMbIX
WHTEPECHBIX M YBJIEKAaTEIbHBIX HayK. Ho OHa sBiISeTCSA CIIOKHOM HayKoW W
n3y4yaTh XMMHUIO B IIKOJE TPYAHO, MOITOMY HEOOXOAMMO M IIEIecOo00pa3zHO
HayaTh M3yYCHNE XMMHH Ha HaYaJbHOM 3Tare 00pa3oBaHUs MIKOJIHHUKOB. Llens
TAKOT0 PaHHETO OOYYEHUS XUMHH — BOOPYKUTH [ETEH MIIAJIIEro IIKOJIHHOTO
BO3pacTa 3EMEHTAPHBIMU 3HAHUSMHU O BEILIECTBAX, OKPYKAIOIINX MX JAOMa U B
IIKOJIe, CPeAN KOTOPBIX €CTh IIOJIe3HBIC, BpeAHbIe M Aaxe spoBuThie [1, 35];
pPa3BUTh  HCCIIEJOBATENBCKYI0  KOMIIETEHIIMIO; BOCIMTATh  YBaKUTEIBHOE
OTHOILIEHHE K APYyroMy MHEHHI0. V3ydeHHe ydallMMHUCS HadaJbHBIX KJIAcCOB
€CTeCTBCHHOHAYYHBIX MOHATUI, 3aKOHOB 4Yepe3 BHEYPOUHYIO [eSTEeIbHOCTh
aKTyaJIbHO, TaK Kak CIIOCOOCTBYET pAacCIIMPEHHI0 Kpyro3opa, BOCHHTAHHUIO
HAay4YHOT'O MHPOBO33PEHHUS, YCTAHOBIIEHHIO JOTMUECKHX CBSI3€M B OKpyXkarolei
TIpUpoIE.

Cpenu Jnpyrux TpeAMETOB XUMHS BBIJENSAETCS KaK —«HCKYCCTBO
TIPEBPAIIEHNS BEIIECTBY», U BCE, YTO C ITHM CBSI3aHO, CJICJ0BATEIILHO, ITOTIA/IAaeT B
chepy ee paccMoTpeHus. TeM caMbIM XHMHS ONpEIesieTCsl CKopee He IO
«IIpPEeAMETY» W3ydeHus (HET HHUKAKHX «XHMHYECKHX BEIIECTB» - JIOOBIE
BEIECTBA MOTYT, TaK WM HMHAYe, Y4acTBOBATh B IIPEBPAIICHHAX), a 1O POIY
JIeSTeIbHOCTH, CBI3aHHOMN C STUMH IPEBPALICHUAMHI U UX OCYILIECTBICHHEM.

[IpuBenem nis mpuMepa OIBITBI, B XOJ€ KOTOPBIX pedsTta CMOTYT
OCYIECTBIISAITh, OOHAPYKUBAThH M PACIIO3HABATH MIPEBPAIICHHS BEI[ECTB.

OnpbiT 1. M3 Oymaru, mpONUTaHHOW pPAacTBOPOM COJIbI, CMOJCIHPOBATH
pa3iMuHble KpUCTAUIBL.  Pa3ykpacuTb KHUCTBbIO, CMOUYEHHOH pacTBOpPOM
¢denondranenna. bymara npu koHTakTe ¢ QPeHoIPTAICHHOM PO30BEET.

Omepit 2. B crakan Hamute pactBop menoun. Jlo6aButs pactBop CaCly,
OTMETHUTH, YTO PACTBOP M3 MPO3PAYHOTO CTa]l MYyTHO-OenbiM. [lanmee moOaBUTH
pacTBOp coistHON KucnoThl. [Iponcxoaut obecrBeunBanue pacTBopa.

Omeir 3. B crakaH HakamaTe HECKOJNBKO Kaleldb pacTBOpa
OpPMJUTHAHTOBOTO 3€JIEHOTO, T00aBUTh HECKOJBKO Kamelb MEPEKHCH BOJOPOAA.
3arem n00aBuTh pactBop Ienoyn. OTMETHTh OOECIBEYMBAHHE pPacTBOPA
OpHJUTHAHTOBOTO 3€JICHOTO.

Omnbir 4. U3menbunth si070K0 (B OneHaepe JMOO IPyrdM CHOCOOOM),
BBDKaTh COK M3 Mmiope. KucTbro, cMOUEHHOW B SIOJIOUHOM COKE HapHCOBaTh Ha
Oymare pHcyHOK. JlaTb HeMHOro BBICOXHYTh. [lajee MporiaaguTe Mo PHCYHKY
TOpsIUUM  YTIOTOM. PHCYHOK cTall KOpPUYHEBOTO IIBETa, T.K. IPHU BBICOKOM
TEMIIepaType MPOU30IIIO OKUCIICHUE JKee3a, KOTOPOE COJEPKUTCS B SOIOYHOM
COKe.

Omsrit 5. B wamky [lerpu BeixiiageiBaem iorypr. JloGasnsiem Ha Horypr 2-
3 kamm Hona. Ecnu mosiBisieTcss CHHAS OKpacka, TO 3TO 3HAYHT, 9TO B HOTypTe
COJEPXKUTCS KpaxMall.
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OneiTr 6. B crakan (mosioBuHa 0o0beMa) HAIUTh PACTUTEIBLHOE MAaco.
Jlo6aBuTh BOJBI Y4 00BeMa, HECKOJBKO Kallellb PacTBOpa JIOOBIX KpacHTeled u
IUITYyYyr0 TaOJeTKy acmuprHa. TablieTka BCTyIaeT B PEakIMio ¢ BOJOH, 00pasys
ITy3BIPBKH YTIICKUCIIOTO Ta3a, KOTOPhIC HAYMHAIOT OJHIMATHCSI Ha TTIOBEPXHOCTb.
OTH My3BIPEKH MIEPEMEIINBAIOT BOIY W Maciio. BUIHO kak mapuku Macia OypisT
B KHIKOCTH.

OmneiT 7. BbDKaTh W3 TIOJIOBHHBI JMMOHA COK. Y BTOPOW ITOJOBUHKH
cpes3aTh BEpXYIIKY M BBIpE3aTh CEPIIIEBUHY HAo00ue xKepia ByJakaHa. JIOxKKoi
OCTOPOYKHO Pa3MSATUUTh «KEepiio» ByskaHa. Termeps m00aBUTh TyAa comxy. JINMOH
HAYHET My3bIPUThCS Kak Byikan! UTOOBI peakiius MpoIoJDKaiach, 100aBUTH B
CEpIICBUHY MPEIBAPUTEIILHO BBDKATHIN COK U coay. Eciu kaxeTcs, 4To ByJIKaH
cnaboBar, chelaiTe pacTBOp KHIKOTO MbLIa B BOJAE M J00aBbTEe Tyaa Ke.
KpacuBoro a¢dekra MOKHO JOOUTHCS TOOABISAS B BYJIKAH BOJHBIC PaCTBOPHI
Pa3HBIX MMUMIEBBIX KPACHUTEICH.

XHUMHUYECKHE OIBITHI AJIs JAeTel TOJDKHBI He TOJbKO BBI3BIBATH MHTEPEC K
Ha0JIf0TaeMOMY SIBIICHHIO, HO W TIOCITY>KHTh HAadaJIbHOH TOYKOHW K PACKPBITHIO
TaifH IPUPOIBI, TPUBUTHIO MHTEpEca K JadbHEHIIEMY H3YICHHIO MIPEIMETA.

CHHCOK MCI0JIb30BAHHOM JINTEPATYPBI

l. Crenun Bb.Jl., Amux6eposa JI.IO. 3anmMarensHbIe 3aJaHUuS H
a¢dexTHBIE ONBITH 10 XUMUH. - M.: [Ipoda, 2002. - 432 c.
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CPEACTBA ITUATHOCTUKH OBPA30OBATEJIBHBIX
PE3YJBTATOB YUAIIIUXCS IO UHOOPMATHUKE

AHHOTaN M
B JAHHOMU CTaTbe MPEACTaBICHbI cpeacTBa JIMaTHOCTUKH
00pa3oBaTeNbHBIX PE3yJIbTATOB yUAIIUXCS 110 HHYOPMATHKE
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Kirouesnie ciioBa
Wndopmarnka, ¢enepanbHblii TOCylapCTBEHHBI  00pa3oBaTeNIbHBIN
CTaHAApT, IpeAMETHbIE O00pa30oBaTeNbHBIC PE3YNbTaThl, MeETAINPEAMETHbIC
o0pazoBarellbHbIE Pe3yJIbTAThI, JMYHOCTHBIE 00pa30BaTENLHBIE PE3YIbTATHI.

CormacHo  (emepanbHOMY  TOCYyJapCTBEHHOMY  00pa3oBaTebHOMY
CTaHAapTy TpeOyercs, 4ToObl y neredl ObIM c(HOPMHPOBAHBI ONpENEIICHHBIC
oOpasoBarenpHble pe3ynbTaTel. Ho, Kak IPOBEpUTH CHOPMHPOBAHHOCTH 3THX
pe3ynpTaToB?

[peanararo Heckosbko auarHocTudeckux JimcroB (Tabmuua 1, Tabnuna
2), KOTOpbIE IO3BOJIIIOT OLECHUTH C(HOPMUPOBAHHOCTH  OIpPEIETICHHBIX
JIMYHOCTHBIX PE3YJILTATOB YYCHUKOB.

Tab6auua 1. KapTouka «YMeHHe MPOBECTH CAMOOLEHKY»

Vmenne IIPOBECTHU CaAMOOLICHKY

B Hy»HOM no1€ NOCTaBUTH 3HaK "+"

Ne / ®UO Brnageer namueiM | Brnageer gamdbiM  ymenueMm | He Brnajgeer qaHHbIM
- yMEHHEM YaCTUYHO (HE B MOJHOM Mepe) | yMEHHueM

Tabéauua 1. KapTouka «cmoco0HOCTh M TOTOBHOCTH K O0IIEHUIO U
COTPY/IHHYECTBY CO CBEPCTHUKAMH M B3POCJIBLIMH B Mponecce y4eOHoit
AeSITeJbHOCTH»

CMOCOOHOCTh M TOTOBHOCTh K OOIICHUIO M COTPYAHHYECTBY CO CBEPCTHHKAMH H
B3pOCIIBIMH B ITpoLiecce yIeOHOH IesITeIbHOCTH

OTMeThTe Ha KOOPAMHATHOH TIPSIMOH ypOBeHb C(HOPMHPOBAHHOCTH JaHHOTO
00pa3oBaTeNIbHOTO pe3yJIbTara, Ie
0 — paboraer camocmosmenvHo uau He pabomaem coeceM, HH C KEM HE
B3aMMO/ICHCTBYET.

4 — coTpygHMYaeT M OOIMAETCS C ydYHTeNleM W APYTUMH YYalUMHCS B TIpoIecce
y4eOHOU NeSTETBHOCTH MOAbKO NpU KpaiiHell HeoOX00uMocmu unu npu npunyHcOeHuu
yuumens.

7 — cOTpyIOHUYAET U B3aHMOJEHCTBYET C YUUTEJIEM U IPYTHMH yUYallUuMHUCS B IIponecce
Y4eOHOW AEATEBHOCTH NpuU NPAMOL He0OX0OUMOCHU.

10 — axmuseno eé3aumodeiicmeyem C yUUTENEM W JAPYTMMH YYallUMUCS B TEUCHHHU

BCEr0 Ipolecca yueOHO! NesTeNIbHOCTH.

Ne / ®UO KoopaunatHas npsiMast
1. - -
R 2 3 4 5% 6 F 8 9 10
2. = -
LR | 2 3 4 5 6 7T & 9 10
n. - -
o1 2 3 4 5 6 7T & 9 10
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CPEIACTBA JTUATHOCTUKHU METAINIPEJIMETHBIX
OBPA3OBATEJIBHBIX PE3YJIbTATOB YUAIIIUXCS

AHHOTALUA
B nanHOI1 cTaThe MpeacTaBICHBI CPEICTBA ANATHOCTHKY METaNpeMETHBIX
PE3yJIbTaTOB yYalIXCs
KiroueBnie cjioBa
(denepambHBII TOCyIapCTBEHHBIH o0pa3oBaTeNbHBIN CTaH[IApT,
MIpeAMETHBIE 00pa30BaTeNbHBIE PE3yIbTATHI, METANIPEAMETHBIE 00pa30BaTEIbHbIC
PE3YIbTAThI, JUYHOCTHBIC O6paSOBaTeJ'H)HBIe PE3YyIbTAThI.

IInanupyemsble pe3yabTaThl OCBOCHUS OCHOBHOH 00pazoBareNbHO
MPOrPaMMBI MOCITYXKUIIK  OCHOBOW JIi  pa3pa0OTKH JINCTOB  JTUATHOCTHKHU
METanpeIMETHBIX 00pa30BaTEeIbHBIX PE3YJIBTATOB yUaIUXCS.

IIpemnararo HeCKOJILKO AUarHocTuueckux JuctoB (Tabmuma 1, Tabnuna 2,
Tabnwma 3), KOTOpEIC MO3BOJSIFOT OLIEHUTH COPMHPOBAHHOCTH OIPEACICHHBIX
METaNpeIMETHBIX PE3YJIETaTOB YUYCHHUKOB.
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Tabémuna 1. Kaprouka «O01enue u B3anMo/ieicTBae €O

CBEPCTHUKAMMU IIPU PEHICHUHU PA3JIMYHBIX TBOPYECKHUX 3a4a1»

OOmenne 1 B3aUMOJICHCTBHE CO CBEPCTHUKAMHE IPH PEIICHUH PA3INIHBIX TBOPUECKUX
3a1aq

B Hy»XHOM 1OJI€ IOCTaBUTh 3HAK «+»
Ne / ®UO BeI3bIBaeT 3aTpyIHEHUE

He BbI3bIBaCT 3aTpyIHEHUH

Tab6uuna 2. KapTouka «Bj1ajeHHe OJHUM M3 OCHOBHBIX
YHHMBEpPCAJBbHBIX YMeHUIl MH(OPMALHOHHOIO XapaKTepa: NOMCK U
BbljJleJIeHHE He00X0AuMOoii HH(opMaLum)
BJIaICHUEC OTHUM N3 OCHOBHBIX YHUBEPCAJILHBIX yMeHI/Iﬁ I/IH(l)OpMaLH/IOHHOl"O
XapakTepa: MOUCK U BbIJICJICHUEC HeO6XOZ[PIMOﬁ I/IH(bOpMaIII/II/I
B Hy»XHOM DOJI€ TOCTaBUTH 3HaK "+"
Ne / DO BrI3bIBaeT 3aTpyJHEHHE

He BbI3BIBaET 3aTpyAHEHUN

Tab6umna 3. KapTouka «Bi1ageHue HHGOPMaNMOHHO-T0THYECKUM
YMEHHeM: CAaMOCTOSATEIbHO BEIOUPATH OCHOBAHUS U KPUTEPHH JUIA
KJIaccupuranumn»
BJIAICHUC HH(bOpMaL[I/IOHHO-JTOFI/Il{eCKI/IM YMEHHUEM: CaMOCTOATEIIbHO BBIGI/IpaTL
OCHOBAHUSI U KPUTEPHH JUIsl KJIacCHDUKALUH
B HYXHOM I10JIE IOCTAaBUTH 3HAK «ty»
Ne / ®UO BeI3bIBacT 3aTpyIHEHUE

He BbI3bIBaeT 3aTpyAHEHUN

Tab6umna 4. Kaprouka «yMeHHe NOHUMATH NPUYHHBI
ycnexa/Heycnexa yuyeOHO# 1esiTeIbHOCTH, CTIOCOOHOCTH KOHCTPYKTHUBHO
JefCTBOBATD [1a:Ke B CHTYalUSIX HeyCIexay
YMEHHUE IMOHUMATh IMPUYINHBL ycnexa/Heycnexa y'-Ie6HOI71 JACATCIIBHOCTH,
CIIOCOOHOCTE KOHCTPYKTHBHO ﬂeﬁCTBOBaTL JIaXK€ B CUTYyalUsiIX HEyCcHEXa
B Hy>HOM 10Jie TOCTaBUTh 3HaK "+"
Ne / ®HNO He obnanaer Obnanaer 3TUM Obnanaer 3TUM yMEHHEM B
OTHM YMCHHUEM YMEHHUEM YaCTUIHO TIOJTHOM MEpe

CnMcoK UCnoJIb3yeMoi JIUTePaTypbl

I. T.C. Kosanepoit, O.b. JlormHoBoit. Ilmanmpyemspie pe3yIbTaTHI
Ha4aJbHOTO 00IIEro 00pa3oBaHus
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D®OPMYJIA MEHIEPCKOI'O — HUOJIKOBCKOI'O

AHHOTAIUA
B Hacrosiiiell craTthbe paccMaTpuBaeTCs BbIBOA (HopMysbl Memepekoro —
[InoMKOBCKOTO W  paccKa3bIBaeTcs O NPUMEHCHHUE [aHHOW (OpPMYJbl B
PaKETOCTPOCHUU MPSMOIMHEUHOTO ABHKEHHUSI.
KiroueBbie ciioBa
MIPSIMOJIMHEIHOE JIBIDKeHUE Ten, Gopmyna Memiepckoro — L{uonkoBckoro,
KOCMOHABTHKA, PAKETOCTPOEHUE.

3apOKACHUST KOCMOHABTUKM MOXKHO YCIIOBHO CYMTAThb IIEPBBIH MOJET
paKeThl, KOTOPBIA MOKa3al BO3MOXKHOCTb IIPEOIOJIEBATh CHIIy 3EMHOTO
npurskeHns. [locTpoeHHass mepBas pakera IIOKasaja — YeJlIOBEKYy OOLIMpHEIC
BO3MOKHOCTH. B TOT MOMEHT MHOTO CMEJIBIX ITPOEKTOB OBLIO MpeaioxkeHo. OqHuM
13 HUX ObLT ToNi€Ta yenoBeka. OHAKO JAHHBIM MPOEKT BOIJIOTUTCS B PEAbHOCTH
TOJIBKO CITYCTsi MHOTMe rojbl. CBOE mpakTHueckoe MpPUMEHEHHE pakeTa Halllia
TOJBKO B cdepe pas3BicyeHHH, HUKTO M HE MOT TPEACTaBUTH ceOe BeNMKOe
Oymy1ee.

B 1887 roxy mpousonnio poskaeHre KOCMOHAaBTHKH, Kak HayKd. B aToT rog
Obuta omybOnukoBaHa auccepraimss M.B - Memepckoro, koTopas copepxkana
(dyHIaMeHTaIbHOE YpaBHEHHE TUHAMUKH TeJl IEPEMEHHON Macchl. ITO ypaBHEHHE
JlaJI0  KOCMOHABTHKE «BTOPYIO JKM3HB»: B PacHOpPSHDKEHHH PaKETOCTPOUTEINEeH
NOSIBUIINCh ~ TOYHBIE  (DOPMYJIBI, KOTOpbIE IIO3BOJIUIM  CO3/aBaTh  PAaKETh
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OCHOBBIBAasSCh HE HA ONbBITC TMPEHBIAYIINX HAOMIOACHHUM, a Ha TOYHBIX
MaTEMaTHYECKUX pacyerax.

YpaBHEHUS JIBIDKCHUS TEIl C IIEPEMEHHOW MAacCCOH SBIITIOTCS CIICICTBUASIMU
3akoHOB HeroToHa. Tem He MeHee, OHU MPEICTABIIOT OONBIIOI HHTEPEC, TIIABHBIM
00pazoMm, B CBSI3U C paKeTHOU TEXHUKOH [2,7].

PaccMoTpuM pakery, IpsSMOIHHEHHO TepEeMEIIAIONIYIOCS B KOCMOCE TATICKO
ot mpuTsATuBaromux Mace: [Tycts M(t) — Macca pakeTsl (¢ TOIUIMBOM) B MOMEHT t;
V(t) — e€ CKOPOCTb B MOMEHT t; (® — CKOPOCTh (OTHOCHTEIIFHO PAaKeThl) HCTEUCHHUS
Ta30B M COIUIA PaKeTHl MPU CTOPAHMH TOIUTMBA. Y CTAHOBHM B3aHMOCBS3b MEXKIY
STUMHU BeluduHamu [ 1,24].

Pewenue:

B cuny choemaHHBIX TPEATNONOKEHHH pakeTy € TOIUIMBOM MOXHO
paccMOTpeTh Kak 3aMKHYTYIO CHCTeMy. TeM caMbIM B CHIIy 3aKOHA COXPaHEHUS
HMITYJIECa OH OCTaeTCsl IOCTOSIHHBIM BO BPEMCEHU. B MOMEHT t MMITyJIbC CHCTEMBI
paBeH M(t) - V(t). B MoMeHT t + h UMITYJTbC CHCTEMBI CKIIAIBIBACTCS U3 MMITYJIbCa
pakeTsl C OCTaBmIMMCS B Hel TormmBoM M(t+h) - V(t+h) m mmmymsca macce
TOIDINBA, BRIOPOIIEHHOMH 32 Bpems h: Al. Macca oTpaGOTaHHOTO TOILIHBA 332 BpeMs
h ¢ momenTa t paBHa A M =- (M(t+h) - M(t)) , AI=(V(t)-©) - AM+ath) - |AM
|, mpu a(h) — 0, h — 0, 1. x. V(t) — HenpepsBHas QyHKUMA. [IpupaBHHA
HMITYJIbCBI CUCTEMBI B MOMEHT t 1 t + h, momydqaem: M(t) - V(t) = M(t+h) - V(t+h) +
V@) -®) - AM +a(h) - | AM.

ITocne mnoxacraHoBkM A M ©  yHOpOILIEHWH, NOIY4YUM CIEAYyIOLIee
BBIpaKCHHE!

M(t+h) [V(tth) - V(1)] = - oM(t+h) - M(t) + a(h) - M(t+h) - M(t). Janee
JISITUM TIOCIIC/THEE PaBEHCTBO Ha h 1 mepexoauM K mpezeny mpu h — 0, momygaem:
M) -V')= -0 M’ ().
[ocne nemenus paBercTBa Ha M () ero MOKHO 3amlHCaTh B BHIC:
V') =(-oln M) "

Ho ecnu mpowusBomuble ABYX (YHKIMA COBIANAIOT, TO CaMH (QYHKIMH

OTJIMYAIOTCS Pa3Be, YTO Ha HEKOTOPYIO KOHCTaHTY: V (t) =- @ In M(t) + C. (1.1)

Ecmu m3sectHo, uto V (0) =V, o C =V, + © In M(0). IToacrapnss C B
M(0
(1.1), mHaxomum uckomyto popmyny: V() =V, + o In % (1.2)
Hannas ¢popmymna u ectsb popmyna Memepckoro — [{nomakoBckoro.
Takxe MONe3HO 3aMETUTh, 4TO eciau: M, — Macca Kopmyca pakersl; M, -
Macca TOIUIMBa; V — KOHEYHasi CKOPOCTh, KOTOPYIO MPUOOpETaeT pakeTa Iocie

00paboTku TormBa, To noacrasisis B (1.2), M(0) = M, + M,, M(t) = M,., Haxoaum
V-Vy=oln(1+ Z—f). (1.3)

Ota q)opMyn; MOKa3bIBaeT, YTO Ha KOHEYHOW CKOPOCTH HE CTOJIBKO
CKa3bIBAaCTCs] OTHOLICHHE Z—t, CTOSIIIEe TI0]] 3HAKOM Jiorapudma, CKOJIBKO CKOPOCTh

K

UCTEYEeHUs , 3aBHCSMIas OT BUIa ToIMBa. B wactHOCcTH, M3 hopmynsl (1.3)
cexyert, uro eciu Vo = 0 , To 94TOOBI mpuAaTh pakeTe Maccel M, CKOpOCTh V,
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HEOOXOOMMO HMETh CJEAYIOIIMH HadyalbHBIA 3amac TOILIMBA M, =

v
M (exp - 1)

N3yuuB pa3nuuHyr0 JIUTEPATypy, MOKHO CHEJIaTh BBIBOJ O TOM, YTO C
nomoieio  gopmynsl  Memepckoro —  LlponkoBckoro  pemarorcst  3agauu
MIPSAMOJIMHEIHOTO IBI)KEHUS PAKeT, a UMEHHO:!

— JBW)KEHHE B CBOOOJHOM ITPOCTPAHCTBE IIOJ| JICHCTBHEM PEAKTUBHOW

CHIIBI,

— JIBIDKCHHE B OJHOPOAHOM I'PaBUTAIIMOHHOM TI0JIE 3EeMIIH;

— JIBIDKEHHE C TIOCTOSIHHBIM YCKOPEHHEM, IOJ JEHCTBHEM PEaKTHBHOM
CHIIBI;

Crucok ucnoJib3yeMoii JIuTepaTyphl:
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«3umocy». 2007. C. 24 - 35.
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r. Kpacnosipck, P®

Trwopuna I1.O.,

maructp, UM®U KT'TIY um. B.IT Acradbesa,
r. Kpacnosipck, PO

®OPMUPOBAHUE UCCJIEJJOBATEJILCKAX YMEHUMI ¥
YYAIIUXCA

AHHOTALIMSA

B Hacrosimed cTaThe paccMOTpPEH paszien  «OOBIKHOBEHHbBIE —JpOOu»
LIKOJILHOTO Kypca MaTeMaTHKH 1o IByM ydeOHukam: Bunenkun H.S. 1 Mepansik
A.T.. IIpoBeneH aHanu3 cofepkKaHKs JaHHOTO pasJiesla Ha IpeIMET HaJIMUus B HEM
3alaHui, CIOCOOCTBYIOIIMX (POPMHUPOBAHMIO HCCIIEOBATENLCKUX YMEHUH Y
yUaluxcsl.

Knrouesble ciioBa
HCCIIE/I0BATEBECKIE YMEHHS, yUaIlINecs], yIuTeNb, 00pa3oBaHHeE.

B Hacrosiee BpeMs B pasBUTHM LIKOJBHOTO 0Opa3OBaHUs Iiepen
NEearoroM CTOMT IpoOiieMa OTCYTCTBHE HHTEpeca y Y4Yaluxcsl K ydeOHOU
JEATENIBHOCTH. B CBS3M ¢ 3THM KaXABI y4YHTENb HINET CBOM IYTH PELICHHS
JTAaHHOW TIPOOJIEMBI, CO34aeT TaKue YCJIOBUS Ha YPOKax, YTOObI peOCHOK yCBOMII HE
TOJIBKO MPOTrPaMMHBI MHHEMYM, HO MOT YCIEIITHO Pa3BUBATHCS AAJIbIIE.
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Ha Ham B3rmsin ogHuM M3 AEHCTBEHHBIX CPEICTB PA3BUTHUSA HHTepeca
ydaluxcsi K MaTeMaTuKe SBISIFOTCS HCCIIENOBATENbCKUE 3aJaHusl, KOTOpBIE
CHOCOOCTBYIOT peOSHKY Ha IIPOTSDKEHHMHM BCEro IepHoja OOYyYeHHs B IIKOJIE.
HccnenoBatensckue 3aJaHusi  CIOCOOCTBYIOT —(DOPMHUPOBAHHUIO — YCTOHYMBOTO
MHTepeca K YYSHHUIO W CHATHIO HAIPSDKEHUSI, CBSI3aHHOTO C ITPOLIECCOM alaNTalliy
peOEHKa K MIKOJILHOMY PEXUMY, (POPMHUPOBAHHUIO NICHXUIECKUX HOBOOOPA30BAHHH,
001eyueOHbIX YMEHHH U HaBBIKOB. DOPMUPYIOT afeKBaTHOE OTHOLIEHHE K ceOe 1
okpyxkarouwm[ 1, c. 20].

W3 Bcero BBIMIECKAa3aHHOTO, MBI PELIMIN TPOBECTH AHAIHN3 yYEOHHUKOB 6
KJIACCOB, Ha COJEPXKaHHWE B HHUX MCCIIEOBATENIBCKUX 3aJaHUi NPUBEACHHBIX B
(tabm. 1).

Tanuna 1. MicciegoBaTeIbCKUX YMEHHUH Y yUaIIUXCS

YuebHuk Tunbl 3aganuii | HccnenoBartesibckue YMEHHUs
1.Bunenkun [TouckoBbie: No23, Ne24, v\ yMeHWs aHaJIU3MPOBaTh 3a1auy;
H.A. B.A. Ned2, No53, Ne80, Ne81, v\ yCcTaHaBIMBaTh PUYUHHO-
Koxos, A.C. Nel08, Nel133, Nel37, CJICACTBCHHBIC CBSI3M;

YeCHOKOB, Nel60, Ne194, Ne201, v\ yMeHHE rPaMOTHO NPUMEHSATH
C.1. No229, Ne232 Ne262, HUMEIOIIHECs 3HAHUS MIPU PEIICHUN
IBapudypxm, No293, Ne355, Ne460, 3a7ad4;
2013r Ned62, Ne517, Ne625, v\ yMEHHE pemarth 3a1aqy
Ne673, Ne704, Ne881. HECKOJLKMMH CIIOCO0aMHu;
[po6nemusie: Ned8, Ne49, v\ yMeHHs BUIETH MPOOIEMY;
Ne74, Ne100, Ne168, Nel185, | v/ 3amaBaTh BOIPOCHI, BBIIBUIATh
Ne350, Ne4(07, Ned4(9, TUIIOTE3Y;
Ned20, Ne457, Ned60, v\ CTPYyKTYpHMpOBaTh MaTepuar,
Ne558, Ne670. paboTaTh C TEKCTOM 33/1aui
Kpeatusnsie: Nel14, V' YMeHHe 32/1aBaTh BOIPOCHI U
Nel40, Ne191, Ne287, OTBEUYAaTh Ha HUX;
Ned06, Ne512, Ne585, V' yMeHHe NpeoOpasoBbIBATH
Ne721, Ne771, Ne834. HIOJTy4eHHbIE JaHHbIE; BBIABUraTh
IPEeANOI0KEHUs
2. Mep3msik Kpeatusnbie: Ne39, Ne137, | v/ yMeHHE HAXOIHUTh HECKOJIBKO
AT, Nel67, Ne209, Ne698. BAPUAHTOB PELICHUS 3a/1a4U;
[Monouckwmit v\ yMEHHE COCTABHTH AITOPHTM
B.b., SIxup peLlIeHus 33134,
M.C., 2014 [TouckoBele: No72, Ne9s5, v\ yMeHwue paboTath ¢ pa3HbBIMU
Nel03, Nel129, Ne235, THUITAMH 3a/1a4;
Ne332, Ne388, Ned96, v\ yMeHWE apryMeHTUPOBATh
Ne560, Ne632, Ne679, TIEWCTBHSL;
Ne766, Ne8O1.
TIpoGnemusre: Ne94, v yMEHHE COCTABIIATH BOIPOCHI 10
Nel27, Ne128, Nel86, HU3y4EHHOMY MaTepuaiy;
No267, Ne319, Ne320, v\ yMeHwue pelars 3ajaady
Ne433, Ne539, Ne549, HECKOJIbKMMH CII0CO0aMHU;
Ne575, Ne601, Ne660,
No730, Ne829.
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B paccMOTpeHHBIX HaMH Y4eOHHKAX, MOXKHO C/IeJaTh CICAYIOUIHIA BHIBOI;
B yueOHuke noj pea. H.S1. BuieHkrHA akIeHT clieiaH Ha MOMCKOBBIC 3a7auH, T.K.
OHH TIPEICTABICHB B OOJIBIIEM KOJWYECTBE, IMPOOJIEMHBIM 3a7adaM YACICHO
YyTh MEHbILIE BHMMAaHHUS M COBCEM MAaJIO 3aJlad NPEJCTaBJICHbl KPEaTUBHOTO
xapakrepa. A B yueOHuKe mox pea. Mep3msika A.I. akiieHT Ha000pOT caenaH Ha
MpoOJIeMHBIE 3a[]auH, TIOTOM Ha TIOCKOBBIC M KpeaTWBHBIC. B menoMm B yueOHHKE
mon pex. H.S. BunmeHKWH 3amadaM HCCIIETOBATENBCKO THIIA YACIEHO OONbIIe
BHHUMAaHHUE.

Cnmcok ucnojib30BaHHOM JIMTEPATYPbI

1. Marepuansl B MOMOIIb OpPraHU3aTOpaM HMCCIIEI0BATEIbCKON
nesitenbHOocTH  yuanuxcs /CocraButenun H.B.Moprynosa, M.A./laHHIeHKO
Morunés — MITOUPO —-2011. - C. 20 — 32.

© Munnep M.T., Tropuna I1.O. 2018

MomuuHa A.B.,

CTyJeHTKa 4 Kypca

(hakynpTeTa HHOCTPAHHBIX S3BIKOB
MI'TIN nm. M.E. EBceBbeBa,

r. Capanck, Poccuiickas ®enepanus

OBYYEHHWE UYTEHHUIO HA YPOKE HHOCTPAHHOI'O
SA3BIKA

AHHOTAUA

B cTtathe paccMaTpuBaOTCS OCHOBHBIE BUJBI YTEHHS B MHOCTPAHHOM
SI3bIKE, a TakKXKe IMpeJCTaBleHa CUCTEMa yIpaKHEHUH, HampaBieHHas Ha
OBJIJICHHE HaBBEIKAMM JAaHHBIX BHIOB 4YTeHHS. Ha ceromHsmHuM JICHB
yaemnsiercss OonbIIoe BHHMAaHHE TIIpOIlecCy OOyYCHHS YTCHHIO Ha YpOKe
MHOCTPAHHOTO $3BIKAa, TaK KaK IIKOJBHUKHA HWHOT/AA C TPYIOM YyCBaWBarOT
mpeanaraeMyio yauTeleM MHPOPMAaIHuio Ha CIyX, YTO CBSI3aHO C YCIOBHUSIMHU
KOHerTHOﬁ chyauI/m n ux I/IH}II/IBI/UIyaJ'IBHI)IMI/I 0CO6CHHOCT${MI/I.

KuaroueBble cjioBa

H3yyamwllee UYTeHUE, O3HAKOMHUTEIbHOE YTEHHE, MOUCKOBOE YTECHHE,

00y4YeHUE YTCHUIO, CUCTEMA YIPaAXKHEHUH, YPOK HHOCTPAHHOTO SI3bIKA.

KauecTBeHnHnast s3bIKOBast MOATOTOBKA IIKOJIbHHKA SBISETCS OJHUM U3
3HAYUMBIX KPUTCPHUCB BOCIUTAHUSI BCECTOPOHHE pAa3BUTOW JIMYHOCTH.
HNmMeHHO mO3TOMY Tmpormecc OOy4YeHHs IIKOJRHUKOB HWHOCTPAHHOMY S3BIKY
SIBJISICTCS. 0OBEKTOM MPUCTATHHOTO BHUMAHHS MHOTHX METOJIMCTOB B TCUCHHUE
MMOCIEIHNX IECITUIECTHH.
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BaxkHe#muM BUIOM pedyeBoil AesITeNbHOCTH, 0€3 OBJaJeHUs] KOTOPOro
nporecc 00y4eHHsT MHOCTPAHHOMY S3BIKY CTAHOBHTCS HE3aBEPIIECHHBIM H
OTPaHUUYCHHBIM, SBISIETCSA YTCHHE.

N. U. MuxailneBckas yTBEpXKIAeT, 4TO UYTEHUE — 3TO PELENTUBHBII
BHJl PEUYCBOM ACATEIBHOCTH IO BOCHPHUATHIO W IMOHUMAaHHUIO HHUCHMEHHOTO
TEeKCTa, ATO pacmuppoBKa NMHCHMEHHBIX 3HAKOB W IEPEBOJ WX B YCTHBIN
SKBHUBAJICHT, a TAKXe MMOHUMaHUe HammucanHoro [2, c. 152].

C. K. ®onoMKuHa THIIET, 9YTO IENbI0 OOYy4YeHHUS SBIAIOTCI TPH
OCHOBHBIX BHJA YTCHHS: 03HAKOMHUTEIHHOE, NMOMCKOBOE M HM3ydaromee [4, c.
312].

Hdus addexTuBHOrO yCBOGHHs HABBIKOB YTCHHs HeoOXonuma Ienas
COBOKYITHOCTh pa3jMYHBIX THIIOB, BUJOB U DPAa3HOBHIHOCTEH YIpaKHEHU,
MIPEJICTABIISIIOIINX ONPEIEIEHHYIO CHCTEMY.

3a OCHOBY CHCTEMBI YIpPa)XHEHHM, MpEJICTaBICHHON B craThe, ObLIa
B3sTa MeTonuka E. A. Macneiko u I1. K. BabunCcko#, BRIICNSIONIas TPU dTamna
paboTHl HaI TEKCTOM: MPEATEKCTOBBIN, TEKCTOBBIA M MOCIETEKCTOBHINA [3, C.
162].

VYupaxsaenus ObUTH pa3paboTaHBl Ha OCHOBE TEKCTOB Yyd4eOHO-
MeToAmdecKoro Komiiekca "Anrnmiickuii B pokyce" (Spotlight) mns 6 xmacca
Baymunoit 1O. E., . Hdymu, B. DOBanc [1] u HanmpaBiieHBl Kak Ha pa3BUTHE
PeNpONyKTUBHBIX M NMPOAYKTUBHBIX PEUYEBBIX HAaBBIKOB M YMEHWH, TaK M Ha
pa3BHUTHE S3BIKOBOW JIOTA/IKM M aHATMTUYECKUX CIIOCOOHOCTEH ydamuxcs.

YnpaskHeHusi, HaNpaBJIeHHbIe HA 00yUeHNe 03HAKOMHUTEJIbHOMY
YTEeHHIO
MICHAEL SCHUMACHER

Michael Schumacher, or Schumi, is a very famous racing car driver.
He’s got lots of fans around the world.

Michael comes from Germany. He was born on 3rd January, 1969. He
is rather tall and thin with short dark hair. Michael can drive very fast cars.
He can also play football and tennis very well.

Michael is Ferrari’s best Formula 1 driver. "I’ll do everything I can to
bring the Number One to Ferrari”, he says. "The whole team and the fans
deserve it.”

IIpearexcroBbIii 3TAN

1) Look at the title and try to guess what the text is about.

2) Read the text and check if you are right.

TexkcToBBIi 3TAI

1) Say if the statements true or false:

1. Schumacher is a famous racing car driver.

2. Michael Schumacher is popular only in Europe.

3. Michael is Ferrari’s best Formula 1 driver.

2) Make the plan of the text.
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HocaerexcToBbIM 3TAN

1) Answer the following questions:

1. How do people sometimes call Michael Schumacher?

2. Where is Schumacher from?

3. What does Michael Schumacher do very well except driving fast cars?

2) Using your plan retell the text.

YipakHeHuUsl, HATIPABJIEHHbIE HA 00yYeHHe MOUCKOBOMY YTEHHIO
MY NEIGHBOURHOOD

I live in a beautiful neighbourhood. There are a lot of shops and cafes
around here. There's a post office right next to the bank. Opposite the bank,
there's the newsagent's. There's also a supermarket opposite the post office
and a bus station in front of the supermarket. Next to it there's the chemist's.
Behind it, there's a library. Opposite the chemist's, there's my favourite coffee
shop! I like my neighbourhood a lot!

Tony Smith

IIpeaTecToBbIi 3TAN

1) Look at the underlined words and translate them.

2) Try to guess what the text is about.

TexkcToBbIii 3TAN

1) Try to draw a map with places described in the text.

IMocaeTekcToBbIN ITAN

1) Answer the following question:

1. Where is Tony’s favourite coffee shop located?

2. What is in front of the supermarket?

3. What is right next to the bank?

4. Where can Tony find a library?

2) Using your map try to describe Tony’s neighbourhood.

YipakHeHuUsl, HANIPABJIEHHbIE HA 00yYeHHe H3YYaloleMy YTeHHI0
MINERAL PARK - THE GHOST TOWN

Mineral Park is a town in the United States. It is called a 'ghost town'
because no one lives there anymore. It was a different town in the past
though.

In 1871, 700 people lived in Mineral Park. There was a school, lots of
shops, a post office, saloons, a doctor's, a hotel, a restaurant and even a
weekly newspaper. It was a very busy town with lots of people but no cars.
People travelled by train and on horses.

Lots of the people from Mineral Park, worked in the mines. After work
they liked to spend their free time in the saloons and restaurants. Everyone
was happy and wealthy, but all that stopped.

After 1887 Mineral Park started to change into a quiet town. Many
families moved to other towns and the shops closed down. Some people tried
to stay but there was nothing for them to do. By 1912, the town was nearly

55


https://ami.im/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

empty. Today, there are only a few ruined buildings left. People still visit
Mineral Park though to get an idea of what life was like in the past.

IlpeaTekcToBBIH Tan

1) Read the first paragraph of the text. What do you expect to read?

2) Give synonyms to the words related to “town”:

1. ghost -

2. busy -

TekcToBBII 3TAN

1) Fill in the gaps:

1. Mineral Park is called a because no one lives there anymore.

2. It was a very busy town with lots of but no

3. After work they liked to their free in the saloons and restaurants.
4. Many families to other towns and the shops closed .

2) Say if the statements true or false.

1. Mineral Park is called 'ghost town' because there are many ghosts.

2. In 1871, 950 people lived in the town.

3. People travelled around the town by train and on horses.

4. People still visit Mineral Park to learn what life was like in the past.

IlocieTexcToBBIN ITA

1) Put the sentences into the right order:

1. After 1887 Mineral Park started to change into a quiet town.

2. By 1912, the town was nearly empty.

3. In 1871, 700 people lived in Mineral Park.

2) Say :

1. what the town was in the past;

2. why people left it;

3. how the town looks like now.

Takum 00pa3oM, MOKHO cJellaTh BBIBOJ, YTO JAaHHBIC YIPaXHEHHS
MOTYT BBICTyNaTh B KaueCTBE AOMONHEHMS K Marepuanam YMK "Axrnuiickuii
B (okyce" (Spotlight) nst 6 knacca Baynuuoi 10O. E., /1. Jynu, B. OBanc u
crmocoOcTBOBaTh  Oollee  Pe3yNbTATHBHOMY  OOYyYEHHIO  IIKOJIHHUKOB
03HAaKOMHTEILHOMY, H3y4aloIIeMy 1 TOMCKOBOMY YTEHHIO.

CrucoK HCIOJIL30BAHHOM JIMTEPATYPBHI

1. Baynuna 0. E., ynu [I., OBanc B. AHramiickuii s35IK. 6 Kjlacc. —
M. : Express Publishing : IIpocsemienne, 2008. 136 c.

2. Muxaiinesckas M. U. Teopus u meToauka o0y4eHHss HHOCTPaHHBIM
si3pikaM. — CII6. : [Tutep, 2012. 310 c.

3. HactonpHast KHHMra TpenojaBaTeNss WHOCTPAHHOIO s3bIka /
E. A. Macnsiko [u ap.]. — Munck: Beimnitas mkona, 2004. 253 c.

4. ®onomkmnna C. K. OOyueHue 4YTEeHMIO Ha WMHOCTPAHHOM SI3BIKE B
HEeA3BIKOBOM By3e. — M.: Bricirag mkona, 2005. 185 c.

© Momnnna A.B., 2018
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Mypamumukosa E.B.,

CTYJIEHTKa

Ko3aosa M.M.,

crapmmii npenonasarens kadeapst [IMHO
XI'V um. H.®. Karanosa,

r. AGakan, Poccuiickas @enepamnus

BO3MOKHOCTHU YPOKOB JIMTEPATYPHOI'O YTEHUSA B
PA3BUTHUU JUAJIOTMYECKOM PEYUA MJIATIIUX IKOJHbHUKOB

AHHOTAIUSA

B CTaThC aHaJ'II/I3I/IpyIOTCH IegarorutdycCKue yCJ'[OBI/IH u CpeI[CTBa paSBI/ITI/IH
JIMAJOTMYECKON peur MIIaIINX IIKOJLHUKOB Ha YpOKaX JIUTEPATYPHOrO YTCHHUS;
CHUCTEMATU3UPYIOTCSA METOJUYECKHE MpPHEMbl PEYEBOTO PAa3BUTHUS MIIAIIIAX
IIKOJFHUKOB B TIpollecce OOYYEHHUS BOCIPHUATHIO W AHAIHU3Y JHTEPATypHO-
XYI0XKECTBEHHBIX MTPO3aNICCKUX MTPON3BEACHUI.

KaroueBble cjioBa

Huanor, nuaixoroBeie GOpMEI OOIICHUS, PA3BUTHE TUATIOTHYECKOW pEUH,
moOy)KIAafomii ¥ TOABOAAIIMN  OHWAJOr, JKAaHPOBO-ypPOUHBIE  (OPMBI
MOIBOMAIIETO  [TUAJIOTa,  AaHAIM3HpYIOIlee  KOJUIGKTHBHOE  HaOIIIOJeHHE,
(GpoHTaTBHAS AWUCKYCCHS, THAJIOT C aBTOPOM TEKCTa, MIIAAIIHHA IMIKOIbHHUK.

CoBpeMeHHast ~ HAIEJICHHOCTh  MPOTpaMM  HAYalbHOW  CTYIEHH
o01eo0pa3oBaTebHON 1IKONBI HAa (opMHUpoBaHHEe (YHKIMOHAIBHO I'PaMOTHOW
SI3bIKOBOIl JTHYHOCTH BBIJBHTACT 33734y JATbHEHIINX METOIMYESCKUX IMOHCKOB
peUYeBOro Pa3BUTHSI MIAMIINX IIKOJbHHUKOB B CHCTEME OOYYEHHS PYCCKOMY
SI3BIKY U JIUTEPATYPHOMY YTCHHUIO.

PasBuras peup B € KOMMYHHKAaTHBHOH (YHKIMH Tpearnosaraet
(bopMHUpOBaHNE W Pa3BUTHE TakoW e€ 3HAYMMOIl (OpMBI, KaK IHaIorHdyecKas
peub, METOJMYECKHE OCHOBBI COBEpPIICHCTBOBAHUS KOTOPOH OTHOCHTEIBHO
MJIQJIIET0  IIKOJBHOTO  BO3pacta B JIMHI'BOJAWIAKTHKE  OCBEINAIOTCS
HEI0OCTATOYHO.

Juanor xak ycTHOe oOIeHHe ABYX (M Oosee) jiuil B y4eOHOM IpoIecce
XapakTepu3yeTcsl Kak PedeBOe B3aMMOICHCTBHE HA YPOBHE «yUCHHUK — YUUTEIbY
U «YYCHUK — YUYCHHUK», HO OTHOCUTCIIbHO YPOKOB JIUTEPATYPHOTO UTCHUA MOXKET
OBITH ompeneNéH u Kak ocobas GopMa OOIICHUS YICHUKA ¢ KHUTOM — «JIHAJIOT C
aBTOPOMY, «AUAJIOT ¢ TeKCTOM». TakuM 00pa3oM, YPOKH JTUTEPATyPHOTO YTCHHUS
MPEIOCTABNISAIOT TOMOJHUTEIBHBIC BO3MOXKHOCTH JUISl PA3BUTHS IHAJIOTOBOM
GbOopMBI peud MpH TPOYTEHUH W AHAIN3E JUTEPATYPHBIX U  (DOJBKIOPHBIX
IIPOU3BEICHUI.

[ockoNbKy KaHp XYAOXKECTBEHHOW MPO3bI B COBOKYITHOCTH BCEX CBOMX
Pa3HOBHIHOCTEH — pacckasa, MOBECTH, CKa3KH, JIETCH/bl U JPYTHX — SIBISETCS
Haubosiee OCTYMHBIM JUIS JETCKOTO BOCIPHUSATHS M JOCTATOYHO IMUPOKO HU
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pa3Ho00pa3HO MPECTABICH B yUEOHBIX KHUraX, Pa3sBUTHE JUATIOTUYCCKON pedn
MITQIIINX IKOJIBHUKOB LIEJIECO00Pa3HO COOTHOCHTH C 00yYeHNEM BOCIIPHSTHIO U
aHaJIM3y NMPO3aYeCcKUX MPOU3BEACHUH Ha YPOKaX JINTEPATYPHOTO YTSHUSI.

CoBpeMeHHOE JIMTEPaTypOBEICHUE pPAacCMAaTPUBAECT XYJIOXKECTBEHHOE
MIPOM3BEICHNE KaK CIIOXHOE EOWHCTBO (OPMBI W COAEP)KaHWS, B CTPYKType
KOTOPOT'O OTOOpaHHBIE aBTOPOM SI3BIKOBBIE CPEJCTBA IOJYUHSIOTCS HACHHO-
TEMaTHYECKOH HarpaBIeHHOCTH TEKCTAa W 3aKOHOMEPHOCTSIM €ro ITOCTPOCHHUSL.
YMeHHe aHanM3upOBaTh XYAOKECTBEHHOE IIPOM3BENEHHE HA OCHOBE €r0
MIOJTHOLIEHHOTO BOCTIPHATHSI PAacKIIabIBACTCS HA YACTHBIC YNTATEIBCKUE YMEHHS,
OpUEHTUpPOBaHHbIe, 1O BblpaxkeHuto M. II. BorwomwuHONW, «HA MNOCTHXKEHUE
OTJICTIbHBIX KOMIIOHEHTOB IPOU3BEICHHsI KaK YacTeil XyI0KECTBEHHOTO [[EJIOr0)
[3, c. 66].

YroObl Tako#i mporecc CrocoOCTBOBaJl OOOTAIIEHHIO YHTATEIbCKOTO
OTIBITA MJIAIIIUX IIKOJIFHUKOB, & OTAEIBHBIN YPOK JIMTEPATYpPhI CTall «KJIETOYKON
LEJIOCTHOM CHCTEMBI OTKPBITOTO JIMTEpaTypHOro ooOpazoBaHus» (A. A.
JleontseB), «armocdepa ypoka YTEHHS AOJDKHA CIOCOOCTBOBAaTH CBOOOIHOMY
CaMOBBIPXKEHHIO, M3JI0KEHHUIO PA3HBIX TOYEK 3pEHUs, (JOPMUPOBAHUIO MOZUINN
guraters [6, ¢. 51]. Toapko YpoOK, MOCTPOEHHBIH B (hopMe AManora, MOXKET, 0
cnoaMm C. II. JIaBIHUHCKOTO, «IIOATOIKHYTh PEOCHKA YMEJIO 3aJaHHBIM BOIIPOCOM
K POXICHUIO BbBICKA3bIBAHUS 110 OCMBICICHHIO XYIOKECTBEHHOrO 00pasa,
pelIeHnI0 TpoOJeM, KOTOpBIE MPOXOIAT KPUTHYECKYI0 MPOBEPKY APYIUX
c00eCceTHUKOB B JIUIIE OJTHOKIACCHUKOB U yuuTens» [5, c. 17].

3MOHI/IOH8.HBHOCTB NEPECKNUBAHUA TTPOYUTAHHOTO Tpe6yeT IIOACIINTHCS
«HOBBIM OTKPBITHEM CMBIC/Ia». 3ajada Y4uTesdss HaydallbHBIX KJIACCOB, TI0
BelpakeHnto O. B. CocHOBCKOM, «yXBaTUTh TOT MOMEHT CTPEMJICHUS K AUAJIOTY
W HalnpaBUTb CTUXUIO MAETCKMX BIEYATIEHHH», CHOCOOCTBOBATH DAa3BUTHIO
WHIIUBHUYAIBHBIX TBOPYECKUX CIIOCOOHOCTEH peOeHKa, «BBISBIISIS UX U3 OOLIETo
«MHOTOTOJIOCHS» YUTATEIBCKUX MHEHUI» [§, c. 19].

HNmenno B amanormyeckux (opmax peanusyloTcs o0a HampaBlICHHS B
¢dopmupoBaHnn peOeHKa-UYUTATENA: YYCHHK JODKEH OCBOMTH UYTeHHE 1) Kak
YUTATENbCKYIO JEATEIBHOCTD;, 2) KaK PEUeBYyIO JesTEeNbHOCTh. Kak oTmeuaroT
COCTaBHUTENN MPOTpaMMBI MO JIUTEpaTypHOMYy dreHHI0 B (OOpa3oBaTelabHON
cucreme «Hauanpnas mxona XXI Beka» JI. A. Eppocununa, M. . Omopokoga,
B IHUAJIOTUYCCKOM O6H_ICHI/H/I PCATU3YIOTCA OTHOLICHHA, KOTOPBIC CKIIaJAbIBAIOTCHA
MEXIY YYEHUKOM, KHUTOM U aBTOPOM.

Huanoruueckue QOpMBI peud CIOCOOCTBYIOT PAa3BUTHIO OCHOBHBIX
YMEHHH 10 aHaju3y JIMTepaTypHO-XYyJOXKECTBEHHBIX IPOU3BElNCHUI: 1)
BOCIIPUHUMATh TEKCT U IMOHUMATh YUTAEMOE; 2) BBICKA3bIBATh CBOU CYXJICHHS O
MIPOYUTAHHOM, BBIPAXKATh SMOIMOHAJIBHOE OTHOIICHHE K IIPOYHTaHHOMY; 3)
BOCITPOM3BO/IUTH TEKCT, BOCCO37aBaTh XYJOXXECTBEHHBbIC 00pa3zpl W T. I.; 4)
paccynaTh 0 TEME M HJiee IPOU3BEACHHS, IIO3UINH aBTOPA.

YcnemHoe pa3BUTHE AUATOTHYECKOH pedr B paMKax JIFOOBIX PeIMETHBIX
JUCLUITINH, B TOM YHCJIE W HA yPOKax JIMTEPATYPHOTO YTEHHS, HEBO3MOXHO 0€3
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3HAaHUS U pealr3alliil Ha MpakTHKe MPaBUI NPOAYKTHBHON KOMMYHUKAaTHBHOMN
JIESITENLHOCTH KaK CO CTOPOHBI YUUTENs, TAK U CO CTOPOHBI YUEHUKOB.

A. K. lycaBunkum [4] cdopmynmupoBaHbl (BakTopbl, «OIOKHPYIOIIHE
JIUajornyeckoe oOmieHHe Ha ypoke: 1) KaTeropuyHOCTh YYHTENs, €ro
aBTOPUTApU3M M HEIOBEpPHE 110 OTHOIICHMIO K pEOEHKY; 2) HeXelaHHe
TIPOSIBIISIT «OMOIMOHANIBHBIC MOTJIAKUBAHUS) 110 OTHOLICHUIO K yYeHHKaMm; 3)
Hea(h(heKTHBHBIE BepOaTbHbIE KOHCTPYKIIMN PUTOPHUYECKHE BOTIPOCHI, HEHYKHBIE
pPEaKIMU-BOCKIMI@HNA ¥ T. 1.; 4) OTCYTCTBHE 3SMIIATHHHOTO CIYIIAHHUS CO
CTOPOHBI ~ y4dHTeNsd, a Takke TpeodIaJaHue IACCUBHOTO  CIyIIaHHA
(mpuHMMaroOIe peakuWu) HaJ AaKTHBHBIM (IIPEIOJIaraloliM  OTBETHBIC
peakuun).

IIpyeMbl aKTUBHOTO CIYIIAHUA CO CTOPOHBI YYHUTENS JOCTaTOYHO
Pa3HOOOpa3Hbl: TPAHCISILIUS CKA3aHHOTO YYEHHKOM; KOPPEKTHPOBKOH OTBeTa
YYEHHKa; PEe3IOMUPOBaHME, TO €CTh 0000IIeHNne CKa3aHHOTO W Apyrue. JlaHHbIe
MIPUEMbl HY)KHBI HE TOJIBKO JUIS TOTO, YTOOBI KaKAbIH YYEHHWK 3HaN, 4TO €ro
CIIymIaloT W MOHMMAIOT, HO W TOTOMY (M 3TO TJIaBHOE), YTO CIIOCOOCTBYIOT
OpraHHU3alK COBMECTHOTO 00CYKIECHUS ITPOUYNTAHHOTO Ha yPOKE.

[Tpremam akTUBHOTO (Pe(IIEKCHBHOTO) CIYIIAHHUS YIUTEINb TOJDKEH YIUTh
JIETeH, ¢ TeM YTOOBI KaXKABI yYacTHHMK JIHajora ObUI BOCIIPUUMYHMB K MHEHHIO
COOECEeHUKOB — YUUTENS] U ONHOKIACCHUKOB, CTPEMIJICS yCHBIIATh M IHOHSITH
qy>kKO€ MHEHHE, OLIEHUTh NIPABIIIBHOCTh CBOEH TOUKHM 3PCHUS Ha MPOYUTAHHOE B
CPaBHEHHUH C TEM, UTO OH YCIIBIIIAT OT APYTUX YUEHHKOB.

Hcknrouenue (GakToOpoB, TOPMO3SIIMX OOIICHHE Ha YPOKE, - 3TO JIHIIb
IepBOE YCJIOBUE YCHEIIHOCTH AMANoTndeckoil peun. [lpyroe, He MeHee BaXXHOE
YCJIOBUE — JTO BJIAJICHHE TEXHOJIOTHEH NPEIMETHBIX IHAJOTH4ecKUX (opM, B
NEpBYI0 oyepenb, IMpHeMaMH MOOYXKIAIOIIEr0o W IIOABOJSINETO JHAaIoOroB,
paspaboraHHbIMU B pamkax OOpa3oBarenbHol nporpammel «IlIkora 2100» E. JI.
MenbHuKOBOM [7].

Hobyscoarowuti. M noosodawuil  Ouaioe OTHOCITCS K NpoOJIeMHO-
JINATIOTHIECKUM METO/aM OOy4YEeHUS] M MPEACTABISIOT CO00M CHCTEMY BOIPOCOB
U 33/1aHAH, «TTOATATKUBAIONINX» MIH IIOABOJIIINX) yUYCHHKA K HOBOW MBICIIH,
€€ OTKPBITHIO U aHAIN3Y.

[ToOyxxmaromuii  AMAIOr TMO3BOJNSET BBICTPOUTH MOCIEIOBATEIHHOCTh
AITOPUTMUYECKHX IIAarOB B IMOCTAHOBKE MPOOJIEMBI M B ITOMCKE €€ pEIIeHHs; OH
HEOOXOJMM IPH PAa3BUTHHM JUAIOTHYECKOH PEYM  CKIIOHHBIX K TBOPYECTBY
yueHukoB. IloaBomsuuil Auanor «JMilb UMUTHPYET HaydHOE TBOPYECTBO, HO
pa3sBHBaeT JIOTMYECKOE MbIIuieHue» [7, c¢. 92], mosToMy HEOOXOAWM IpH
COBEpLICHCTBOBAHMM  pa3lWYHBIX (GopM peun Jgeredl ¢  MOHWKEHHOU

00y9aeMOCTBIO.
ITo Belpaxkenuto yuutens-meronucrta W. B. BepereHHUKOBOI,
nobyscoarowuil - ouanoe — «ITO «IKCKABaTOp», KOTOPBIA «BBIKAITBIBACT)

NpOOJIEeMHBI BOIPOC, YeM MOMOTaeT HPaBWIBHO cHOPMYIIMPOBATH pPeIIaeMyIo
yuebHyto 3amaay» [1, c. 58]. Dramy popMupoBaHus MPOOIEMBI OTBOIUTCS caMOe
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B)XHOE MECTO, TAK KaK OT «HJIEN», 3aJI0’KEHHOH B MPOOIEMHON CUTYaIlH, 3aBUCUT
NPaBWIBHOCT BBIBOJA W BHIOOp crocoba TPeoJoNeHus] IpOOJIEMHOrO
TIPOTHBOPEYHSI.

Ilemaror M. Bb. BonoBuu Ha3blBaeT METOAUYECKHE  IPUEMEL,
criocoOcTByIOmME (OPMHUPOBAHHIO TIPOOIEMBI HA YPOBHE IMOCTAHOBKH Y4eOHOM
33/1a4u: «CTUMYJMPYIOLIHE, MPOOJIEMHBIE, OTKPBITHIE BOMPOCHL; pe(IIeKCHBHbIC
«ITPOBOKALINI; «IOBYIIKM», CTPAHHOCTH, IPOTHBOPEUHS; CUTYaI[NN PHCKA, CKadKa
K HEM3BECTHOMY, MHTEIUIEKTYAILHOTO «pa3pbiBay [2, c. 43].

Texnomorus pasBuBatomero oOydenuss B cucreme Jl. b. DnpkonHmHa —
B. B. /laBeioBa pacKphIBacT JIOTHUECKYIO IMOCIIEAOBATEILHOCTh MOOYKIAOIIETO
JIManora, XapakTepHYIO JUIsl YPOKOB TIOCTAHOBKH MPOOJIEMHOI y4eOHOH 3a1auu:

—  CO3JaHMe «cumyayuu ycnexa» TpH PEIIeHNH KOHKPETHO-TIPAKTHIECKON
3a7aud, Ccroco0 peIleHuss KOTOpPOH YyKe M3BECTeH JETsSIM; pe3ylnbTaT —
SMOLMOHAIEHOE YIOBJIETBOPEHHE COOCTBEHHBIMH 3HAHUSIMH U YMEHUSIMU;

— TOSBICHHE CHUTYallUH «UHMENIEeKMYalibHO20 paspbleéay B TIPOLEcce
pelIeHns] KOHKPETHO-TIPaKTHIECKON 3aadH, OPHEHTUPOBAHHON Ha HOBBIM CIIOCO0
pacCy>KAeHHs; pe3ysbTaT — IIOJMOXKUTENbHAsS SMOLMS TEepPEeXHUBAHUS BCEOOIIEro
Heycrexa («HH y KOTO He TIOJTy4aeTcs», «HUKTO He 3HAET, KaK PELINTh 3a1a4y»);

— curTyauus Oeguyuma  c80ux  cnocobHocmeily,  pe3ynbTaT = —
IMaJIOTUIECKUi BBIOOD: 1yt peberka — ['ie u mouemMy BO3HHKIIA TPYTHOCTH?; LIS
yautenst — Uto Mel OyzaeM nenats ganpmie? (PopMmyrupyeM Hausu TOCTIEeTyIONre
JISHCTBHS; 3HAYHUT, paboTaeM emecme, 00CYKIaeM, BCTYIIaeM B OUaioe).

Tak, anamuszupys pacckaz JI. H. Toncroro «llpspkox», netu mnof
PYKOBOJCTBOM y4uTeds (QOPMYJIHPYIOT TIPOOJIEMHBIE BOIPOCHI HA OCHOBE
Ha3BaHus npousseneHus: 1) Iouemy pacckas HasbiBaetrcs «IIpepkok»? 2) Mor mu
paccka3 Ha3bIBaThCs no-Apyromy? 3) Kakoe Ha3BaHUE BBl MOXKETE MPEATIOKUTE? 4)
CpaBHuTe Balll BapHaHT M BapHaHT aBTopa. Kakoil U3 HMX mpaBuibHEe, TOuHee?
ITouemy? 5) Kak BbI moHmmaere cmbicn HazBauwmsi? 6) Kakoe eme conepkanue
aBTOP MOT BJIOXHTH B PaccKa3 C TAKUM Ha3BaHHUEM?

JuanorndHocte Oecebl Ha OCHOBE IPEATIOKCHHBIX BapHaTHBHBIX
BOIIPOCOB BBIPKAETCS, NMPEXKIEC BCETO, B HAIMYMM W AaHAIN3E HE OJHOW, a
HECKOJIBKNX TOUYEK 3PEHMS, KOTOPBIE BEICKA3bIBAIOT IKOJIBHUKH II0 TTOBOJY CMbICTIA
Ha3BaHus u3BecTHoro pacckasza JI. H. Toacroro. Ilpuiitu K equHON NpaBUIbHOMI
TIO3UITNH, BEPOSITHEE BCETO, MPEICTABIICHHON B HA3BaHUH CaMOT'0 aBTOpa, MOMOTYT
BOIIPOCHI, JIEXKAIIHe B OCHOBE ITOIBOISIETO AUAJIOTA.

JuanorndyHocTh NMpOOJIEMHOM CHUTyallMH TPOSIBISETCS TaKXKe B TOM, 4TO
LIKOJILHUKK yd4aTcsl 3aJaBaTh pasHbIe BONPOCHI K TEKCTy. Bo-mepBbIX, OHH
3HAKOMATCS C CHHTAKCHMYECKMMH KOHCTPYKLUSIMH, COJIEp)KalllUMH pa3HbIe
BONpOCHUTENbHbIE cnoBa: [louemy?, Kax?, Kaxoui? U T. I. WK C UCTIOIb30BAaHUEM
COI03a-4acTULBl i (He npasda au ¥ T. 1.). BO-BTOpPBIX, A€TH, BBIACHSS CMBICIH
3arjaBus, y4arcs I10-pa3sHOMY OTBEYaTh Ha pa3sHOTHUIIHBIE BOMIPOCHL: 0OwIME,
IBTEPHATUBHBIC, YACTHBIC T0 OTHOLICHHWIO K TJIABHOMY WJIM BTOPOCTETIEHHOMY
YIeHy TpemjoXeHus. B 3ToM TposBiseTcs B3aMMOCBA3b B  Pa3BUTHH
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METApEAMETHBIX yMeHI/Iﬁ MJ1aanInuXx IIKOJIBHUKOB, CHOCOGCTBy}OH_lI/IX
(OPMHUPOBAHUIO CHHTAKCHYECKOTO CTPOSl PEUH, KOHTEKCTHOTO YIIOTpeOieHHs
CJIOBA.

[ponomxuTs duanoe ¢ agmopom mexkcma BO3MOXHO ITyTEM COCTAaBJICHHS
COOCTBEHHBIX PacCKa3oB JETel ¢ TaKuM ke Ha3BaHueM «IIpepkox». [IpourteHue u
OIICHKA JETCKUX COYMHEHHWH OyIeT OCHOBOHM MOIBOAAIICTO THAJIOTa K PEIICHUIO
MTOCTAaBJICHHOH MPOOIEMHO-TUTEPaTyPHON 3a1a9H.

M. b. Bonouu mumet: «Eciu moctaHoBKa yueOHOI 3a1a4n MPOMCXOAUT B
¢dopmMe TOOYXIAIOUIETO [AWalora, TO €€ COBMECTHOE pelieHne — B (opme
n00800sIWe20  Ouanoza, KOTOPBIA MOXKHO CPaBHHTh C  (JIOKOMOTHBOMY,
JIBIKYIIMMCSL K HOBOMY 3HaHHUIO, CTIOCO0Y AeHCTBHS» [2, C. 57].

@dopMbl  TOJBOMSILIETO JAWajora pa3HOOOpa3Hbl, KaKk M METOIAMYECKHe
MIPUEMBI, 00YYAIOIIHE MITAIINX ITKOJBHUKOB 3TOMY BUIY THUATOTUICCKON PEUH.

Ananusupyrowee KomlekmugHoe Habn00eHue TIPEANOYTHTEIbHEE CTPOUTH
Ha OCHOBE (JIBYCTOPOHHETO» JIMTEPAaTypHOTO MarepHaja IpH MPOYTSHHH
IPOCTEHIIIETO» IMPO3aMdecKOro Tpom3BeAeHUs. [Ipm 0OydeHHM MITaIINX
IIKOJTEHUKOB COCTABJICHHIO TUIAHA JINTEPATypPHOTO PaccKasa B IMPOIecce MPOITSHHUS
TEeKCTa MPOU3BENEHHs COCTaBILSIIOTCA 2-3-4 BapuaHTa Ha3BaHWW ero uacteid. B
mporecce 00CYXIIeHNSI BapHAHTHBIX TUIAHOB YUYHTEINb, HCIONB3YS TaKue IMPHEMBI,
KaK HaBOJAIINE BOIPOCHI, JO3MPOBAaHHAS TOJCKA3Ka, «IUTEPATYPHBIC KPIOUKI» U
T. I, 110 BeIpakeHHio . A. IlykepmaH, KaK CKyJIBITOp, «OTCEKAeT» BCE JIMIIIHEE,
OCTaBJIsIA 3a YUYCHUKaMH BI)I60p NMOAPEAAKTUPOBAHHLIX 3aroJIOBKOB K KaXXIOMY
MYHKTY IJIaHa U3 PsJia COCTABJICHHBIX B Haualle KOJUIEKTUBHOTO aHAJIN3UPYIOIIEro
HaOIIOICHMUSL.

MexaHusM @poumanvrou Ouckyccuu Kak (HOpMbI TMOIBOJAIICTO THATIOTa
omucan ['. A. Ilykepman: 1) BBIIBIDKEHHE Bepcuil (Ha ypoKax JHTEpaTypHOTO
YTEHUS — JINTEPaTypHO-aHAIM3UPYIOIIMX BepcHil); 2) (uKcauus BepcHid Ha TOCKE
WK B KOMITBIOTEPHOM BapwaHTe (MOXHO yKa3aTh aBTOPCTBO IIKOJBEHHUKOB); 3)
oOcykneHne Bepcuil (COOCTBEHHO [uaioroBas CHUTyalws); 4) KOOpAWHAIMS
BEPCHii, MOWCK MPABHIBHOTO OTBeTa (KYJIbMHHAINS ITOABOJSINETO IHaiora); S5)
pedIeKCHBHO-OIICHOYHBIE CYKICHHUS 0 00OCHOBAaHMIO BBIOpaHHOW Bepcuu [9, c.
27].

IMomo6HO (HPOHTATBEHON AMCKYCCHM, HA MEPBHYHOM ITare IMOABOISIICTO
Jauajora MOXeET OBITh OpraHu30BaHO BBIJIBXKCHHUC U O6Cy)K}IeHI/IC JIMTEPATYPHBIX
runore3 B rpymmax. K HTOroBoMy paccMOTPEHHIO IMPUHUMAIOTCS TPYIIIOBBIC
BEPCHH, 4TO CIIOCOOCTBYET, BO-IIEPBBIX, OOJIee OPraHU30BaHHOMY HX 00CYXJICHUIO,
BO-BTOPBIX,  BOBJICKAET YYEHHMKOB B  COBMECTHYI0  KOMMYHHKATHBHYIO
JIeATEeIbHOCTD, B X0/1€ KOTOPOH (OPMHPYIOTCSI yHUBEPCAIbHBIE Y4eOHbIE NEHCTBUS
MITQIIINX IIKOJBHHUKOB. [IpeacraBieHHBIE (OPMBI  MMOMBOJAIIETO  JHANOTa
MO3BOJIAIOT Ha3BaTh JIBE >KAHPOBBIC PA3HOBHAHOCTH YPOKOB IHAJIOTHYECKOTO
COAEPXKAHMS:  VPOK-TUmMmepamypHoe Habmooenue W YPOK-NPOOIeMamu3ayus
JTUTEPATYPHOTO MaTepHaa.
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[pennaraembie Hmke oboOmaromme Mmarepuansl (o I'. A. Llykepman)
TIO3BOJIAT YYHUTEII0 METOAMYECKH I'PaMOTHO IOJOWTH K OpraHM3alMH 3THX IIBYX
TUIIOB YPOKOB, WIPAIOUIMX BAXHYIO pOJb B Pa3BUTUH JHAIOTHYECKOH peun
MJIQIIUX OTKOJIBHUKOB.

Kanposo-ypounvle ghopmel noosooaueco ouanoea (no I. A. Llykepman):

- Ha 9TaIe MOTPy>XEHHs B COBMECTHYIO AESITENBHOCT: 1) ypoK-HabmoaeHe
- aKTyalu3alys TeJaroroM JMYHOTO OIbiTa pebeHKa (YIeOHOTO, KUTEHCKOT0); 2)
ypoK-TIpoOemMaTH3aysl -  akTyaldu3alys IIeAaroroM INpoOJIEMHOH CHTyaluy,
BBISIBJICHUE IIPOTHBOPEUNIL;

- Ha 0JTale pPa3BOPAauMBAHUS COBMECTHOM JEATENBHOCTH: 1) ypok-
HAOMIOJICHAE -  KOJUICKTUBHOE aHAJIM3HMPYIOIIee HAONIOJCHHE HaJ y4eOHBIM
MaTepuaioM; 2) ypoK-IpoOjieMaTH3alisl: OCO3HAaHHE MPOOJIEMbI; BBIIBIDKCHUE
Pa3HBIX BEpCHUii, HX 00CYXIEHUE, BEIOOP CrIoco0a pelieHus;

- Ha oTane OQOpPMIECHHS W TIPEIBSIBICHUS PE3yJbTaTOB COBMECTHOU
JIeaTeJIbHOCTH: 1) ypok-HaOmmoseHne - 0000IIeHne pe3ynbTaToB HaOIIOCHUS:
BBIBOJI, TCPMHH, (OPMYIHPOBKA B YUeOHHWKE;, 2) ypOK-IpoOIieMaTH3amus -
obocHOBaHME YPPEKTUBHOCTH BEIOPAHHOTO CII0C00a, KOHTPOJIb U OIIEHKA criocoda
IEUCTBUA.

Bonee yacTHBIE IPUEMBI, CIIOCOOCTBYIOIINE Pa3BUTHIO THATOTHIECKON pedn
MJIQJIIIUX INKOJBHUKOB B TPOIECCE M3YYEHMS NMPO3aMdEeCKHX MPOM3BEACHUI Ha
YpOKax JUTEpaTypHOTO YTEHMS, MOTYT CTaTh IPEIMETOM CIIEAYIOIEi CTaThH I0
TeME HCCIIEOBaHMSI B OTHOLIGHMH: 1) y4yacTHMKa [uajora; 2) TOBOpPEHHS
(bopmysbl muamormueckoit peuu); 3) ciymanus (pedCKCHBHOE CIyIIaHHUE,
SMIIaTHHHOE CIyIlaHue); 4) peueBOro IMOBEIACHUS MIIAMIIIETO INKOJbHHUKA Kak
y4YacTHHUKA IMajiora.

3akmouas  TEOPETHYECKOe OOOCHOBAaHHME  BO3MOXKHOCTEH — pa3BUTUS
JIMANOTHYECKHX (OPM pedr MIIAJIINX HIKOJHHUKOB B IIPOLIECCE INPENOAaBaHUs
yueOHOM IuCIMIUTHBL «JInTepaTypHoe YTeHne», HE0OXOIMMO MOAYEPKHYTh, YTO
AKTHBHOCTh YYalllMXCs B JAWAJIOTOBOM OOIIEHHH, YMEHHE CIyIlaTh M IOHHMAaTh
CMBICIT CKa3aHHOTO COOECeTHHKOM, BHIOMpATh CIOCOOBI aJeKBATHOTO PEUEBOTO
MOBEJICHUSI BO MHOTOM 3aBHCSIT OT TOTO, KaK OPraHH3yeTCS KOMMYHHKaTHBHBINA
MPOLIECC HA YPOBHE «YUCHUK — YUHUTEIb», KYIEHUK — YIEHHUK», «YUCHHUK — IPyIIIa
YUEHUKOBY B MPOLIECCE MPEAMETHOTO O0YUESHHSL.

Ypokam TMTepaTypHOro YTEHHs B TOM IIPHHAUIEKHUT 0co0ast poJib, TaK KakK
NPOYTEHWE ¥ aHAM3 JIMTEPATypHBIX CHTYallUil, ONUCHIBAIOIINX JCHCTBHSI H
TIOCTYTIKM JIETeH-CBEPCTHUKOB II0 OTHOIICHWIO JpPYr K JpYyry, B3pOCIBIM H
TIOYKUITBIM JTIFOJISIM, MJIJILIKM I10 BO3PACTY, K )KUBOTHBIM U T. 1., JalOT KOHKPETHBIN
JKM3HEHHBIH MaTepHa, IepeoCMbICIEHHE KOTOPOro aBTOPOM U CaMHM YYEHHKOM
CTaHOBHTCS OCHOBOM JUTSl IIOCTPOCHUSI yIEOHOTO JIHAJIOTa.
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NH®OPMAIIMOHHBIE TEXHOJIOTYH B PEHIEHNU 3AJTAY
COBPEMEHHOTI'O OBPA3OBAHUA

AHHOTALUA
JanHas cTaThsi MOCBsILEHA TPOOIeMe MCIIONb30BaHU HHPOPMAIMOHHBIX
TEXHOJIOTHH B PEIICHNH 33/1a4 COBPEMEHHOT0 00pa3oBaHMs. B xozie peanuszanun
denepa’bHBIX TOCYJapCTBEHHBIX 00OpaszoBarenbHBIX craHmaptoB (PI'OC) OO0
nHpOpPMaMOHHO-KOMMYHHUKaMOHHBIM TexHostorusiM (MKT) orBoauTest BakHas
ponb. ABTOp cTaThu BhIemsieT Takwme acnekTel pomn WMKT kak cpencrsa
0o0yd4eHHs, Pa3BHUTHS, BOCIIUTAHMUS, KOMMYHHKAIIMH U COLMAIN3AlNN JUIHOCTH
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B 310Xy HWH(pOpMaMOHHOro o0IecTBa. B 3a1aun UccaeI0BaHus BXOJUT: aHATN3
CONCpIKaHHS TOHATHA  WH(POPMAMOHHO-KOMMYHHUKAIMOHHBIE — TEXHOJIOTHHHY;
BBISIBJIEHUE COLIMOKYJIBTYPHBIX acriekToB BiusiHug KT Ha pa3BUTHE TUUHOCTH.
KnroueBble cjioBa
napopMarmonHoe obmectBo, WKT, UKT - xommerenmms, ®I'OC,
COMOKYIBTYpHBIE actiekTsl Biusans KT Ha pa3BUTHE THIHOCTH.

CrpeMuTenpHOE pa3BUTHE HAYYHO-TEXHHUYECKOTO IIPpOrpecca, TIodam3arys
1 MH(POPMATH3AIMS BBI3BAIN CEPHE3HBIC CABUTU BO B3aMMOJECHCTBUM OOIIECTBA C
OKpY’Karolllel Cpelloil: ¢ OJHOW CTOPOHBI, OHM  PACHIMPSAIOT YEJIOBEYECKUE
BO3MOXKHOCTH, a C JpPYroi, — YIpOXKalOT OOIIECTBY CBOMMH HETaTHBHBIMH
MIOCTIEACTBUSIMU.

B ycnoBusx pacrymedd uH(OpMarH3alMd COBPEMEHHOTO OOIIecTBa
LEHTpaJlbHOE MeCcTO B (OPMHPOBAaHMHM  MHpPOBO33PEHYECKMX  YCTaHOBOK
TIOIPOCTKOB M MOJIOZICKH JJOJDKHA 3aHSTh 00pa3oBaTeNibHAs Cpesia, CIIOKUBILASICS U
pa3BUBaAIOIIAsiCS HA TEPPUTOPHH IOCTCOBETCKOTO IPOCTPAHCTBA MOJ BIMSHHUEM
psma BHemHHX (TIoOambHBIX) W BHyTpeHHHX (pacmanm CCCP-mosiBnenue
Poccwmiickoit @enepanyi) TpUIHH.

B cuny »storo Bemmka akmyansHocmu  TIPOOIEMBI  UCIIOIb30BAHMS
MH()OPMAIIMOHHBIX TEXHOIOTHH B PEIICHHUH 3aJad COBPEMEHHOTO 00pa30BaHMS B
MeJaroruueckoi Teopun U npakTtuke. C Hamiel TOYKM 3peHHs], OHa ONpeersieTcs
HaJIMYMEM  CUTyalluM HEOIpENeIeHHOCTH, KOTOpas BO3HHKAET B PE3yJIbTaTe
JIeUCTBUSI psijia PaKkTOpOB, CBA3AHHBIX C HETOTOBHOCTBIO FOCYIAPCTBA U OOLIECTBA,
CeMbHM M IIKOJBI aJeKBaTHO pearupoBaTh Ha OTPHIATEIHHBIC ITOCIEICTBUS
nHdopMaTH3anuK B colMyMe. A TaKke, — C IOUCKOM CPE/CTB HCIIOJIb30BAHUS
BCEX TIOJOXKUTENBHBIX  MOCIEACTBHHA HMH(pOpPMAaTHU3alUKd i1 aJIeKBaTHOTO
(TyMaHHOTO, Pa3BHBAIOILETO) BIUSIHUS CHCTEMBI 00pa30BaHus Ha 00yJaIOIIXCS.

OOpazoBanne BaXHEWIINH COLMAIBGHBIM WHCTUTYT HPHU3BAaHHBIA peIIaTh
KJTF04YEBBIE TIPOOJIEMBI 00IIecTBa. B 3aaun vccneioBaHus BXOJUT 00OCHOBaHUE U
ornucaHne poir MHGOPMALMOHHBIX TEXHOIOTHH B PEIICHUH 33/1a4 COBPEMEHHOTO
00pa3oBaHNsA — YCHJIEHHH COLMOKYJIBTYPHOTO BIMSHUS MH(OPMATH3AIMN dYepes3
BHEJIpEHHE B TEOPUIO W TpakTHKy obOpasoBanmsi MKT kak cpencrsa pemeHns
o0Oo3HaueHHbIX TpobsmeM. Kpome Toro craBsrcs 3amadud  JaTh  KPaTKyro
XapakTepPUCTUKY pa3IMYHbIM HH()OPMAIMOHHBIM TEXHOJOTHSM; BBIIBUTh WX
BO3MOYKHOCTH M TIEPCIIEKTHBBI BIMSHUS B PEIICHUH 3a/1a4 00pa30BaHusL.

Kaxk n3BecTHO 0COOEHHOCTEIO BHENpeHUs DeepalibHbIX TOCYNapCTBEHHBIX
craHaapToB Broporo nokoseaus (PI'OC) spisercs HOPMUPOBAHUE YHUBEPCATLHBIX
yuebHvix Oeticmeuni (YVI) — nuunocmmuvix, memanpeOmemuvix u npeomMenHublx.
Osnagenne OOyYaIOIIMMUCS METaNpEAMETHBIMA  YHUBEPCAJIBHBIMH  yIEOHBIMU
JEUCTBUAMU CO34aET BO3MOXHOCTb YCBOCHHUS BCeX BHUAOB Y Y]l U KOMIIETEHIUH,
BKJIIOYasl CaM MpOIECC OpraHU3alllii YCBOEHMS, TO €CTh YMEHHs Y4YuThcsi. B
HaIMOHANBEHOHN JTOKTpHHE oOpa3oBanus B Poccuiickoit deneparmu gekmapupyercs,
9TO CHUCTeMa OOpa30BaHUS TIIPH3BaHA OOECIEYMBATH OPTaHM3AINIO YIeOHOTO
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mpolecca € Y4eTOM COBPEMEHHBIX JOCTH)KEHUH  HayKH, II0CPEICTBOM
CHCTEMaTHYEeCKOrO0 OOHOBJICHMsI BCEX CTYNEHEH | acleKToB o0Opa3oBaHus,
OTPaXAIOIMX HM3MEHEHUS B cdepe KyIbTypbl, SKOHOMHKH, HAyKH, TEXHUKH H
TexHooruit. B uncio muaHocTHEIX Y'Y o ®T'OC OO0 BXomut ¢opmuposarue
u paszsumue WKT - xommereHuuid. Beaymiyio ponb B YCHEIIHOM JOCTHKEHUU
BBIIICYKa3aHHOTO Urpaer UCIIONB30BaHUE rejaroraMu TIPAKTHKO-
OPHEHTHUPOBAHHOTO OOYUYCHHs, CTEpP)KHEM KOTOPOTO SIBISIIOTCS MEIarorM4ecKue
TexHonoruu. Ilox WHGOPMANMOHHBIMHE TEXHONOTHSMH IOHMMAETCs KOMILIEKC
WHQOPMAIIMOHHBIX  00pa30BaTENBPHBIX pPECypcoB, B TOM dYHCIE ITH(POBBIE
oOpa3zoBarenibHbIE PECYpChl KaK COBOKYINHOCTh TEXHOJIOTHYECKHX CpENCTB
WH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TexHoyiorni. KoMmbloTepbl, WHOE
O60py}10BaHI/Ie, KOMMYHUKaAlITMUOHHBIE KaHaJlbl, CUCTEMY COBPCMECHHBIX
MeJarOTMYECKNX TEXHOJOTHH, OOEeCIeunBaloINX OOyYeHHEe B COBPEMEHHON
nHdopmarmoHHo-o0pa3oBaTenbHON cpene» [1].

OHM  TpeaycMarpuBalOT — aKTHBHOE  HCHOJIB30BAaHHE TIOCTOSTHHO
PaCIIUPSIONIETOCs WHTEIUICKTYaJIbHOTO HOTEHIHala OOIIecTBa, WHTETPUPOBAHHUE
MH()OPMAIMOHHBIX TEXHOJIOTMH C HAyYHBIMH U MPOW3BOACTBEHHBIMH, YTO
WHALMUPYET pa3BUTHE, KaK BCeX cdep OOIIEeCTBEHHOTO INPOM3BOACTBA, TAaK MU
HIMPOKYIO JOCTYITHOCTb JI BCEX HCTOYHUKOB I0CTOBEPHON HH(pOpMaIn.

Opmnako B 00pa3oBaTeNbHOW Cpene, CIOXKHBIICWCS Ha TEPPUTOPHH
Poccuiickoii ~ ®enepanum, [IPAKTUKO-OPUEHTUPOBAHHBIE  IIE€AATOIMYECKUE
TEXHOJIOTUM HE MONYYHINM elle JOCTaTOYHO LIMPOKOTO HCHOJIB30BAHUS . OJTO
naryOHO CKa3bIBaeTCsl Ha MBICIUTENBHBIX CIIOCOOHOCTSIX W ypPOBHE 0OIIeil
Spyauuunnu HOIIaBJTS[}OH_[eﬁ YacTu COBPEMEHHBIX BBIIMTYCKHUKOB MIKOJIbBI M, KaK
CIEACTBHE, — K HecrocoOHOCTH 3((PEKTUBHO HAXOIUTh MPAKTHYECKOE
NPUMEHEHHE CBOUM 3HAHHSM B )KU3HU.

Paccmorpum Hambonee M3BECTHBIE HAa CErOAHSIIHWI JIEHb MEXaHWU3MBI U
cperncTBa s dexTrBHOM peanuzanuu TIPAKTUKO-OPHEHTHPOBAHHBIX
NH()OPMAMOHHBIX ~ TEXHOJOTMH B  OpraHM3alMy  OOydYeHWs] JWCHUILIMHAM
TYMaHUTAPHOTO KA. B MIKOIbHOM 00pa30BaHNM MPUMEHSIOT CaMble Pa3JINIHbIC
MEJarOTHYECKNEe MHHOBALMK. JTO 3aBHCHUT, KaK OT TPaJWIMH, TaK M OT CTaTyca
yupexxaeHus. Tem He MeHee, MOXKHO BBIISITUTh TEHACHIHUIO K Bce 0osee MUPOKOMY
pacmpoctpaneHnio HHHOBAIMOHHBIX KT TexHoJ0ruil B mpeaMeTHOM OOYYCHHH.
Buenpenne MKT B cozepskanue 0o0Opa30BaTebHOIO MpoIiecca MOjpa3yMeBaeT
MHTETPalMI0 Pa3IMYHBbIX MPEIMETHBIX o0iacTell ¢ MH(POPMATHKOM, YTO BEleT K
nHdopMaTU3aLMK CO3HAHMS Y4YallUXCd M TOHMMAaHUIO WMH  IIPOLIECCOB
HH(POPMATH3AIMH B COBPEMEHHOM 00IIIECTBE (B €ro MPO(heCCHOHATLHOM aCIeKTe).

CyliecTBeHHOE 3HAYEHHE HMEET TaKKe HACBHIIIEHHE DJIEMEHTaMH
nH()OPMATHKHU CTPYKTYPHI U COJEPKaHuUs 00pa3oBaHus, OCYIIECTBICHIE KOPEHHON
TIEPECTPOMKH BCero ydeOHO-BOCHMTATENHHOIO Mpoliecca Ha 0a3e INpUMEHEHHS
nH(OPMAIMOHHBIX TEXHOJOTHH. B pe3yibraTe 4ero B IIKOJBHOM METOAMYECKON
CHCTEME TOSBIISTIOTCS. HOBbIE MH(OPMALOHHBIC TEXHOJIOTHH, @ BBITYCKHUKH IITKOJI
HUMEIOT TIOJrOTOBKY K OCBOCHHIO HOBBIX HH(OPMAlMOHHBIX TEXHOJIOTHH B
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Oynmymieii TPyAOBOH  JeATeNbHOCTH. JlaHHOE  HAmpaBIICHHE  PEATU3yETCs
TIOCPEJICTBOM BKJIIOUYEHHS B yYEOHBIH IIaH HOBBIX IIPEAMETOB, HAIIPABICHHBIX Ha
n3ydenue nadopmaruku u UKT.

Uccnenosanue omnbita npumenenus WMKT npu u3yueHuu rymMaHuUTapHBIX
JIICIAIUTNH TI0Ka3aJ1o, 4To:

a) WHQOPMAIMOHHAs Cpelda IIKOJBI OTKPBITOTO THMA, BKJIIOYACT
pasHooOpasne WKT - TexHomoruii, pasnwyHble (OPMBI AWCTAHIIMOHHOTO
00pa30BaHMs, CYIIECTBEHHO IIOBBIMIAS MOTHBAILMIO YYEHWKOB K H3YUYEHHIO
MPEIMETHBIX AUCIUIINH, OCOOEHHO C MCIONIB30BaHUEM METO/IA IIPOEKTOB;

0) wuHbopMmaTH3amus OOydYeHHS OKa3ajach IMpPHUBICKATelIbHA IS
00Y4aIoIMXCsl CBOMM peNaKCAYUOHHbIM 3dekmom — TeM, YTO TI03BOJISIET
CHAMATh TNCHUXOJOTHYECKOE HAIpsHKEHHE LIKOJIILHOTO OOIIEHWS, IyTeM Mepexo/a
OT CyOBEKTHBHBIX OTHOIICHHH "yuuTelb-ydeHHK K Ooiee OOBEKTHBHBIM
OTHOUIEHUSIM  '"y4YEHUK-KOMIbIOTep-yuuTens .  Ilpu  sTOM,  moBbImaercs
3 deKTUBHOCT TpyAa OOYYArOUIMXCS, PACIIMPSIETCS BO3MOXKHOCTH TOJIyYEHHS
JIOTIOJTHUTETIFHOTO 00pa30oBaHMsl MO MPEeIMETy B CTEHAX IIKONBL,  OCO3HAETCS
LieJICHANTPABIICHHBII BBIOOP By3a M IIPECTIHKHOM paboTHI B OymyIiem;

B) mH(OpMAaTH3aIWs IpOIecca MPEToJaBaHus TNPHUBIEKaTeNbHA M U
YUHUTENs: HOBBIIAET OOUIyI0 MH(OPMAIMOHHYIO KYJNbTYpY YUYHTENs; IO3BOJSECT
MIOBBICUTH MIPOM3BOAUTEIHHOCTE €r0 Tpyda U 3(dekTHBHOCTE 00pa3oBaTENIFHOTO
mporecca.

B xoze uccienoBaHus Mbl BBISIBIIM, YTO OJHUM W3 Ba)KHBIX YCJIOBHI Ui
MIPOBEICHUS ypoKa ¢ TPUMEHCHHEM KOMIBIOTEPHBIX CPEICTB SIBISETCA
MpaBWJIbHAS OpraHM3alvs MOWCKa W 0TOOpa Marepwana coaepkaHus ypoka. Ot
9TOTO 3aBUCHT pe3yJibTar ypoka. [3, C.103].

[Mpouecc  uwHdopmarm3anuu  0Opa30BaHMSI  CETrOJHS  JIOTIOJHSET
TPaJIMIIMOHHbIE METONUKH OOYUYeHHWS] B IIKOJEC HOBBIMH HH(MOPMAIMOHHBIMH
TEXHOJIOTUSIMU. AHAJIM3 ONbITa pabOTHI IIKOJ ITOKA3hIBAET, YTO YMEJIOe COUETaHUE
B OJHOM YpPOKE 3JIEMEHTOB KIACCHYECKOTO ypOKa M HMHHOBAllMOHHOTO — C
UCTIOIb30BaHUEM HMH(OPMALMOHHBIX TEXHOJOTHH, 3HAYMTEIHHO MOBBIIAET €TO
3¢ PEeKTUBHOCTD, 00Pa30BaTENbHBII, BOCHUTATEIBHBI W TBOPUYECKUI TOTCHIIAAIIBL.
braromapst TakoMy TIPUMEHEHHMIO Ha YpOKAax BO3HHUKAIOT CHTYalWH, KOTAa
oOydJaronecss  CTAaHOBATCS MCCIEIOBATEIAMH HapsAy C Y4YHUTeNeM, 3aHUMAsCh
ITOMCKOBOM 1€ TETBHOCTBIO.

KoMmbroTepHbIe TEXHOJOIHH — 00JagaroT 1M PSAIOM BO3MOXKHOCTEH
Juist Oonee A(QexTHBHOI opraHm3anmu  00pa30BaTEIBHOrO Mpolecca: HOBOM
(dopmoii nperioHeceHusT HH(OPMAIMK; TTOBBIIICHHS POJIXM U MECTa HarJIsIHOCTH
Ha YpOKe; YJy4IICHUS BOCHPHATHS WH(GOpPMAIWK OO0yYaloMIMMHUCS; TPEHUPOBKH
3pUTEIBHON IMaMsATH; pocTa HHTepeca K ydeOHOMY MpenMeTy; CBOOOIHOTO
JIOCTYITly K Yy4YeOHOMY MaTepually; IPUMEHCHUIO TEOpUM Ha MPaKTHKE;
pacHIMpEeHUIO KPyro3opa  ydalluXCs; Pa3BUTHIO  KPUTHYECKOTO MBIIUICHHUS;
SKOHOMHH BPEMEHH Ha M3ydeHne marepuana. OHU SBIAIOTCSA yIOOHBIM CPEICTBOM
KOHTPOJIS M TIPOBEPKH 3HAHHH.
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Takum 00pa3oM, MOXHO cZenaTb BBIBOA O TOM, YTO Ha ypoKax c
ucrionpzoBanueM HKT mponcxoqur He INacCHMBHOE YCBOEHHE OOYYaIOIIMMHCS
nHdopmanyy, a akTHBHas ee mepepaboTKa C ONOpOM Ha HarIAAHOCTH. Takoe
oOpa3zoBaHue criocoOCTByeT (POPMHUPOBAHHMIO LIEIOCTHOM CHCTEMBI 3HAHUH, KOTOpast
OTIpeseNsieT BAXHEWIIMA BOCTIMTATENbHBIM 3(dekr ypoka —(hopMupoBaHHUE
MHPOBO33pEHHE YYCHHKA. JTO IO3BOJSIET YYEHHKAaM B3IVIIHYTH IIO-HOBOMY Ha
KOMITBIOTEPHBIE TEXHOJOTHH: HMX (YHKIUS COCTOMT HE TOJIBKO B HIPOBOU
JIeATETLHOCTH, HO eIlie U B o0pa3oBaTenbHOM 1 BocnuraTenbHoi. MKT mo3Bosstor
oOy4arommmcs, BKIIOUNThCS B pabOTy Ha TPEX YPOBHSIX BOCIPHUSTHS
nHdopMalyy: BU3yaJbHOM (BHAECOMATEpPHANbI), ayIUaIbHOM (2yAHOMaTepHaIIbI),
TaKTWJIBHOM (TicbMeHHbIN) [2, C.38-39].

CoBpeMeHHbIe UH(OPMAIMOHHO-KOMMYHHUKATHBHBIE TEXHOJIOTUU
MIPUBHECIH B LIKOJBHBIA YPOK HE TOJBKO MHTEPEC Yy4YEHHWKa K IpeAMeTy, HO U
W3MEHWIH YYMTENsd, KOTOPBIH TOBBICHI  3((QEKTHBHOCTE CBOEr0 Tpy[a,
MOYYBCTBOBAJ  pafocTh ycrexa. Yuurtenab XXI Beka yMelno HCHONB3YeT
nH()OpPMAIMOHHbIE TEXHOJIIOTHH M HAET BMECTE C HUMH M CO BPEMEHEM B HOTY.
KoMnproTep mMO3BOMSET YYMTENIO: 3KOHOMHUTH BpeMsl IPH IIOATOTOBKE K YPOKY;
COCTaBIIITh apXWB CBOMX pPa3pabOTOK (NpEe3EHTAIMM, BHICO3AIHCH, TECTHI);
(hopMHpOBATh y yUJaIIUXCsl SIPKUE, HATTIAAHBIE 00pa3bl IPY IOMOIIN HILTFOCTPALIUH,
MPE3eHTAH, IPH IPOCMOTPE XyI0KECTBEHHBIX (DHIIBMOB.
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WJLTIOCTPATUBHBIA MATEPUAJL B TIPEIIOJABAHUU
HUCTOPUU: IOCTAHOBKA ITPOBJIEMbI

AHHOTanUs
B crarbe paccMaTpuBaeTcsl WUIIOCTPATUBHBIA MaTepHai Kak BaKHEHIINN
METOAMYECKHHA MHCTPYMEHT B NpenojaBaHuy uctopun. OnpeneneHsl mpodieMsl
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U CIIO’KHOCTH B MCIIOJI30BaHUU WILTIOCTpanuid. [Ipennoskensl moaxo/s! K pabote
C WUTKOCTPATUBHBIM MaTE€pUaIOM.
KiroueBbie cjioBa
METOJIMKa, I1e1aroruKa, y4eHUK, HCTOPHSL.

Hcnonp30BaHre WILTIOCTPATUBHOTO MaTepHaia B MPEMoIaBaHIH UCTOPHU
3aHAMAeT OJHO W3 BKHEWIINX MECT HapsALy ¢ BU3yalH3aluedl MCTOPUICCKUX
COOBITHI TOCPEACTBOM UCTOPUIECKHUX KapT WIIH aTJIACOB.

Metoauka paboThI ¢ WILTIOCTPAIMSIMA TIPY MPAaBWIHHOM ITOI00pE PUCYHKA
B yueOHHKE MPECTaBISIIOT COOOH HEOThEMIIEMYIO OPraHMYecKyl0 4acTh €ro
COZCPIKAHUAA. B OOHUX CJIydasdX OHHU HEMOCPCACTBCHHO CIIyXKaT HaFJ'[)II[HOﬁ
WUTIOCTpalMel K TEeKCTy. B 3TUX ciydasx y4yuTenb, u3jiaras COOTBETCTBYIOUIUIH
MaTepHuall, BMECTE C YYaIllMMHUCS OJDKEH pa3o0parh PUCYHOK, OTHOCAIIMKCS K
9TOMYy Marepuaily. B Ipyrux cioydasX WUTIOCTpAIMs JIOTOJIHACT WU
KOHKPETHU3UPYET TEKCT YydeOHWKa. HekoTopple WILIFOCTpPAIlMA BOCIIOHSIOT
MaTepHall, OTCYTCTBYIOmUi B TekcTe [1]. IlockombKy WLTIOCTpaIuy B yIeOHIKE
COCTaBJISIFOT OPTaHUYECKYIO YacTh €ro COACPKaHUs, OUYSBUIHO, YTO, BO-TIEPBHIX,
Bce 0e3 MCKIIIOYCHHS WILTIOCTPALNH, MTOMEIICHHBIE B YICOHHKE, MTOIDKHBI OBITh
MIPUBIICYEHBI U HCIIONB30BAHbI JINOO Ha ypoKe, THO0 B TOMAaIIHEM 3aJaHUH, BO-
BTOPBIX, HEOOXOANMO, YTOOBI IO/ PYKOBOJACTBOM YUHTENS IIKOJBHUKH KasKIBIH
pa3 M3BJIEKAIN MOJTHOCTHIO BECH TO3HABATEIBHBIN MaTepHall, COIEpKAIIUiics B
WUTIOCTPAIlMK, B-TPEThH, OYEHb BaXHO, YTOOBI ObUIa  peajr30BaHa
BOCIIUTATENIbHAS CTOPOHA WIUIIOCTpalMi. TakoBbI OCHOBHBIE TPEOOBaHHMS
METOJMKH HCIOIb30BaHUS HMIUTIOCTpaIiii yucOHuKa. Bemyineld u OCHOBHOM
SIBJISIETCS HE TOMAIIHSSA, a KaccHasi paboTa 1o WILTIOCTPAIHH.

OnHa ¥3 TUMUYHBIX ONIMOOK YYHUTENs 3aKIFYacTcs B TOM, YTO OH
HEepeIKO BeAeT Pa300op HMILIIOCTPALMH, CTaBsi BOMPOCHI, HE IO COAEPIKAHHIO
CcaMoOro PHCYHKa, a 10 MaTephally CBOCTO paccKa3a WM MO TEKCTY y4ycOHUKa,
JIUIIG CBA3aHHOMY C COJICpKaHHEM HILTFOCTPAIINH.

B Tex ciydasix, Kora WLTIOCTPAIMS TMPEACTABIACT  CO00H  CIOXKHYIO
CIOXKETHYI0 KOMIIO3HIINIO, OCOOCHHO €CITM JTO CTapuHHOE M300pakKeHue,
rpaBiopa, HEOOXOIUMO TOOYAWUTH YYalINXCsl BHAUMATENIBFHO pa3oOparbesi B HEH,
)]O6I/ITBC${ YCTKOro MMOHUMAaHUsA COACPIKAHUA WIITIOCTpallur, CTaBsd BOIPOCHI «YTO
n300paXkeHo?», «KTO OTH mwoau?» W T. 1. Pa3zoOparbcss B coiepikaHHU
I/I306pa)KeHI/IH ydyamumcesa  IIOMOXKET TEKCT, HEPEIAKO HOMCU_[aeMBIﬁ noa
wunocTpanuerd [2]. B maHHOM ciydyae ydampMcs HEOOXOIMMO MPEIOKUTh
MPOYHUTATh ITOT TEKCT, 3aTEM U3JI0XKHTh COJCPKAHUC WDUIFOCTPAIIMK KN
OTBETHTH Ha BONPOCHL. Eciy y4amyecst He MOTYT CaMOCTOSITEIBHO pa3o0paThcs B
CONICPYKAaHUY WJLTIOCTPAIUH, & TMOSCHUTEIBHBI TEKCT OTCYTCTBYET, YUHTEIIO
HEOOXOAMMO TIOMOYb, JaBas KpaTKWe TMOsCHeHUs. Hamuume TekcTa 1OJ
WLTIOCTpAIel OTHIOAb HE CHUMACT 3aJ]aud €€ BHUMATEIBHOro pa3odopa [2].

Bompocel  yumTenss K WUIFOCTPalMd BO BCEX CIy4asX IOJDKHBI
OpUEHTHPOBATh ydYAIIUXCsi HAa BHHUMATENhHOE W BIYMYHBOE PAaCCMOTPEHHE
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n300pakeHnid, 0COOEHHO 3TO KacaeTcsi JOKyMEHTAJIBbHBIX WIIM BELIECTBEHHBIX
NAMATHUKOB C II€JbI0 WX OCMBICICHHOrO BocmpuaTus. OmuOkoi OblIo OBl
CYNTATh CTOJIb JIETANBHYIO PabOTy C WIIIOCTPALMSIMHU W3JUIIHEH POCKOLIBIO, a
BpeMsi, MOTpeOHOE IS 3TOT0, MOTEepsSHHBIM. Pa3dop muttoctpanuii odecrieunBaer
Ooinee cosHaTenmpHOE, OoJyiee TIyOOKOE ¥ IMPOYHOE YCBOSHHE MPOTPAMMHOTO
MaTepHualia, a HepeIKo IMPEJCTaBIsAeT cOO0W aKTUBHBIM M HamOoJee YKOHOMHBIN
croco0 OBIIaICHUS MaTEPHUAIIOM, U3JI0KCHHBIM B YICOHUKE.

PaccmarpuBas WDIIOCTpanMio TOCIE TPOYTEHHS COOTBETCTBYIOIIETO
TeKCTa B Y4eOHHMKE WIH MOcie OOBSICHEHNH YUUTEIS, INKOJIBHUK JIUIIH TOBTOPSIET
1o Hel yxke m3BecTHble eMy (akThl. ColepikaHHe HIUTIOCTPALUHU MO CYLIECTBY
JlaeT €My Majo HOBOTO CPAaBHUTEIBHO C TEKCTOM M BOCIIpUHHMAaeTcsi Ooliee
naccuBHO. Mexay TeM, HaduMHas paboTy ¢ pa3dopa WILIIOCTPALlMH, MBI JlaeM
IIKOJIEHUKY OoJjiee IIMPOKHE BO3MOXKHOCTH CaMOCTOSITENIbHO M3BJIEKATh W3 Hee
UCTOpUYECKHE TaHHBIE B (popMe HarsAHBIX 00pa3oB M Jenarh BeIBOAHI [3]. U
OUYeHb BAKHO, YTO IOCIEAYyIOIlee YTEHHE TEKCTa IMIKOJIFHUKOM B DTOM Cllydae
COTIPOBOXKIACTCS BO3HWKHOBCHHEM B €r0 CO3HAHWH TeX 00pa3oB, KOTOPHIE
BOCIIPHHATHEI WM TIpH pa3dope WUTIOCTpAlld. YUHTENb, CIEI0BaTEIbHO,
o0Jer4aeT yCTaHOBIICHHE HEOOXOJWMOW CBSI3M MEXKAY II€YaTHBIM CIIOBOM U
obpazom. Pazymeercs, yka3aHHYIO TIOCIEOBATEIEHOCTE PA0OTHI — OT KAPTHHBI K
TEKCTy — HE CIIeZyeT IOHNMAaTh TOTMaTHYECKH B TOM CMBICJIE, YTO 03HAKOMIICHHE
C HOBBIM MaTepHajoM MbI JOJDKHBI O0S3aTeNbHO HAaYMHATE € pazbopa
WLTIOCTpauy. BaxkHO JHUIIb, YTOOBI WILTIOCTpaNsl B Y4eOHUKE MpPUBIIEKANIACh,
KaK TOJILKO 3TO IMO3BOJISIET X0/ paboThl Ha ypoke. Kpome Toro, wiumocTpanuu ¢
YCIEXOM MOTYT OBITh HCIOJIb30BAHBI I1a TOBTOPUTEIHHO-0000IIAIOIINX YPOKaX.
[TpumepoM HCHONB30BaHMS WIUIIOCTPALMHU JUIS OBJIAJICHHST HOBBIM IOHSTHEM,
3aKperuieHNss U MPUMEHEHHs] 3HAHUH MOXKET CIIYy>KUTb paboTa Haj MOHSITHUSMH,
XapaKTepU3yIOUIMMH JIPEBHETPEUECKYI0 CKYJIBITYpy. Tak, HyTeM aKTHBHOW
paboThl ydYamuxcs IO WUTIOCTPAINsIM — aHAIW3, CPaBHCHHE, NPUBJICUCHHE
(haKTH9IECKOTo MaTepHrasa, BO3MOXHO PEUIaTh JOBOJILHO CIIOKHBIE 3aa4H.

Takum 00pazoM, HILUTIOCTPATUBHBIA MaTepHall SBISIETCS BECbMa Ba)KHBIM
METOJMYECKAM HWHCTPYMEHTApHEM B W3YUCHHH WCTOPHUYECKUX COOBITHIA U
crocobOcTByeT 0oJiee KPaCOYHOMY BOCIIPHATHIO pACCMATPUBAEMBIX TIPOOIIEM.

CnuHcok 1uTepaTypsl

1. MeToauka mpenogaBaHWs WCTOPUH B CpPeAHEH IMIKoje: yued.
ITocobue / mox pen. C. A. Exxosa u ap. M. 1986.

2. Barun A. JI. Metonuka npenojaBaHusi HICTOPUU B CPEAHEH IIKOJIE.
M. 1968.

3. Huxudopos /. H., Cxispenko C. ®@. HarnsimHOCTh B MPENOgaBaHUU
HCTOpHH U o0mecTBoBeieHU. M., 1978.
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Tanxxuoosa T.D.

MarucTpasT 1 kypca, Bal'Y,

r. Bnagumup, PO

Hayunslit pyxoBoautens: ABanecsH JI.P.
KaH. TIe/. HayK, noueHT kadenpsr [IITTHO
I Bal'Y, r. Bnagumup, PO

HNEJATOT'MYECKHUE YCJOBUS PA3BUTUS TAMSITH JETEA
CTAPHIEI'O JOHIKOJIBHOI'O BO3PACTA

AHHOTALUA
B cratee paccMaTpuBalOTCS TENAarorndeckue ycJoBUS, KOTOpHIE
CHOCOOCTBYIOT ~ Pa3BUTHIO  O0pa3HOH,  JBUraTelbHOW,  CIIyXOBOW W

KpaTKOBpeMeHHOfI NnaMATH CTapIInX JOMIKOJbHUKOB.
KnaroueBble cj10Ba
IaMATh, Z[OHIKOHLHBIﬁ BO3pacCT, PpAa3BUTUC MMaMATH, MNEAAroru4ceCKuc
ycioBus.

Pons mamATH B KM3HHU Kak peOEHKa, TaK M B3pPOCIOr0 OYEHb BEJIHKA.
OHa yyacTByeT NPAaKTUYECKH BO BCeX Cepax NCSTENIbHOCTH YEIOBEKAa U BAXKHA
IIPY CTaHOBJIEHUH JINYHOCTH MHANBUAA. E€ HE00X0MMO TOCTOSIHHO Pa3BUBATh U
TPEeHUPOBaTh, U HAYMHATH HY)KHO ell€ B JOIIKOIBHOM Bo3pacte [1, 157].

IIJ'IH HCCIICAOBAHNA pPa3BUTHA pPa3IMYHBIX BHUJAOB MaMATU CYHICCTBYIOT
MHO)KECTBO METOJIMK, HAlpUMep: METOAWKa «Y3Hail (GUrype», MeToJHKa
«3arnomMHu mUQpe. Hipke mpuBOISTCS JaHHBIE, ONTYyYSHHBIE NP TPOBEACHUN
JIMarHOCTUKU YPOBHS pa3BUTUS MaMATH CTaplIMX AOIIKOJHHUKOB Ha 0Oase
JIETCKOT0  o0pa3zoBaTenpbHOTO yupexnaeHus Ne73r. Buagummupa ¢ IETbIO
JanpHenIel padoTel mo e€ pa3BUTHIO. B nmarHocTHke Bcero ydactBoBajio 26
YeJIoBeK. VICHonb30BaHHbIE METOAMKU: «Y3Hail (UTyphD», «3allOMHH LUPPBD),
ommmcannple HemoBeiM P.C. m merommka «MccienoBanue KpaTKOBPEMEHHOMH
mamsTH», aBTop: A.P. Jlypus.

ITo mToram Bcex Tpex AMArHOCTHK Ha HAYaJIbHOM 3Tale HCCICIOBAHMS
OBLIO BBISIBIICHO 56% JeTeil co CpeIHUM YPOBHEM pa3BUTHs mamaTtH; 16% nereit
C BBICOKMM YypOBHEM pa3BUTUSl maMmsATH W 28% neredl ¢ HU3KUM YpPOBHEM
Pa3BUTHA TAMATH.

[locne momyueHust pe3ynbTaToB ObUIA TNpOBEIEHa C  JIETHMH
nejaroruyeckas pabora 1O  Pa3BUTHIO TakuX BHIOB IAMATH  Kak:
KpaTKOBpeMEeHHas, 00pa3Hasi, CIlyXOBasl U JIBUTraTeIbHasl.

W3BecTHO, YTO KaXIblii BUA TaMSATH Pa3BUBAETCSI B ONpPEJCIICHHOM
MOPSIIKE, TakuM 00pa3oM, «MOXKHO TPEAINOJIOKHUTb, YTO Pa3IM4YHbIC BHUJIBI
NIaMATH, Pa3BUBAIOLIMECS IIOCIIEJIOBATENILHO OJIMH 3a JAPYI'MM, HAaXOMAATCS Ha
Pa3IMYHBIX YPOBHIX CO3HAHUS, OTHOCATCS K DPA3IMYHBIM CTYIEHSIM PAa3BHUTHS
CO3HaHMA. DTO €Il pa3 YKPEIUIIeT Hac B MPEAIOI0KEHHH, YTO BU/bI AMATH HE
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4TO HHOC, KaK pa3JIMYHbIC YPOBHHU IMaMATH, WJIHW, TOYHEEC M IPaBUJIbHEEC,
pas3JIMuHbIE CTAUK PA3BUTHS AMATH, pasianyHble cTynenm» (bnonckuii I1.I1.) [2,
525].

B cBs3uM C BBINIEU3IOKEHHBIMH OCOOEGHHOCTSIMH MOXHO BBIJICITUTD
CIIEAYIONINE eJarornieckKnue yCIoBusl:

1.Co3nanne KapTOTEKH Wrp M YNPOKHEHHMH Ha Pa3BUTHE DPA3IMIHBIX
BUOB ITaMsITH, TO €CTh OAOOP U BO3MOXHAsI KOPPEKTHPOBKA UTP M yIIPAKHEHUH
B COOTBETCTBHM C BO3PAaCTHBIMH M JIMYHOCTHBIMH OCOOEHHOCTSIMH JeTel
CTapIIero JOMIKOJIBHOTO BO3pacTa. BaxHO, YTOOBI mMomoOpaHHBIE UTPHI OBLTH
TNOHATHBI W HWHTCPECHBI ACTAM, W COOTBETCTBECHHO, pPEHIaiM ITOCTABJICHHYIO
3a7a4y, a UMCHHO -pa3sBUTUC PA3JINYHBIX BUIOB IMaMATH.

2.BxiroueHne B pe)XKMMHBIE MOMEHTHI YIPaKHEHWH W UIP Ha pa3BUTHE
namatd. [lpm  coOmrofeHMM JaHHOTO YCIIOBUS, HEOOXOJMMO KOPPEKTHO
OpraHu30BaTh AEATEIBHOCT NIETEH, TO €CTh, JUI1 Pa3BUTHUS MOTOPHOH IaMsTH
(«nBuratenbHass (MOTOpHasi) TMaMATh - 3allOMHHAHHWE, COXpaHEHHE U
BOCITPOM3BEJCHUE PA3IMYHBIX [BIDKCHUI). J[BUTaTenbHAS MaMATh COCTABISET
OCHOBY I (hOPMHPOBAHMS PA3IMYHBIX NMPAKTUYECKUX M TPYAOBBIX HABBIKOB,
PaBHO KaK M HAaBBIKOB XOJbOBI, MIChMa M T.JI. be3 maMsaTH Ha ABMKEHUS YEJIOBEK
JOJDKeH ObUT OBl KaXIBIH pPa3 YYUTHCA OCYLIECTBISITH COOTBETCTBYIOILHE
nmeiicteus» [3, 195]. B HemocpencTBEHHO 00pa3oBaTEIbHOM AEATENFHOCTH (HA
3aHATHAX) IPOBOIST GDU3MUHYTKH, IOABUKHBIEC UTPBI M YIIPAXKHEHUS, I€TH MOTYT
BBITIOJIHATE MAaTEMAaTHYCCKUEC 3adaHuA, B KOTOPLIX OTBETOM SABJIACTCA TO HIIU
HWHOC IBHXKCHUC. I'maBHOE — MpaBUIJIbHO paclpe€aAcINTbL BO BPEMEHHN NPOBCICHUE
YOpaXHEHHII U UTp, KOTOPbIE CIIOCOOCTBYIOT DPAa3BUTHIO PAa3IHYHBIX BHIOB
namatd. Vrpel MOXXHO TPOBOJUTH KaK Ha CBEKEM BO3AyXe (OCOOEHHO XOpOIIN
JTUIAaKTHYECKUE WIPhI  HKOJOTMYECKOTO COZIEp)KaHWs), TaKk M B TpYyIIe.
VYrpakHeHUs]  MPOBOASATCS WHIMBHIYAIGHO WJIM B IOATPYNNax, WIPel — B
MOJATrpyMNIaxX WIK CO BCEH rpyNIon.

3.Hcnonp30BaHue UTP U yHOPaKHEHUN Ha pa3sBUTHE MAMATU B Pa3INIHON
JICTCKOM JIeSITENbHOCTH (UTpa, TPYA, MPOXYKTHUBHAS IESTEINBHOCTh M MpodUece).
IIpu opranuzanuu AEATENBHOCTH JE€TEH, HaNpaBiICHHOM Ha 3allOMUHAHHUE
N3y4yaeMoOro MaTepHana, BaXHO aKTHBHU3MPOBATh BHHMaHHE CTapIINX
JIOMIKOJIBHUKOB U YUYUTH UX aHAJIM3UPOBATH, CPABHUBATH, BBIACIATH Pa3JIMUHbLIC
cBOHCTBa 00BEKTOB. JIOMyCTHM, Ha 3aHATHSX MO JKOJIOTMU pedsta B UIPOBOMU
(dbopMe cpaBHUBAIOT JUCThS JiepeBbeB (Ay0, Oepesa, KIEH W T.J.), BBLICISIOT
0COOEHHBIE YEPTHI ITHX JIUCTHEB, CPABHUBAIOT ()OPMY U BEITHUHHY.

4. llenenanpaBiieHHOE  OOyYeHHE JETeH OIpEeIeICHHBIM IpuéMam
3anmomuHanus. K mpumepy, s TOro 4ToObl JETH JIydlle 3alOMHHIN
CTHXOTBOPEHHE WM CJIOBa M3 IIECHM MOKHO HapHcOBaTh MHEMOTaOmuIly, B
KOTOpOll OyayT HM300paXKeHBI CJIOBa M3 TEKCTa, HO TaK YTOOBI JETAM KaxI0e
n300pakeHne ObUIO TOHATHO. J[eTH NOJDKHBI IIOHUMAaTh, 3a4€M OHH 3aIIOMHHAIOT
TOT WJIM MHOM Marepual, ISl 4ero W IOoYeMy, TO €CTh JeTeil HyXXHO Hay4uTb
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LieJICHANPABICHHOMY 3allOMHHaHHIO, OT 3TOr0 3aBHCHT KaueCTBO M TOYHOCTh
3allOMUHaHHS. DTO MOXHO JIeJIaTh Ha 3aHATHSX, Ha POTYJIKE U B TPYIIIE.

WzroToBneHne W3 MOIPYYHBIX CPEICTB W MaTepuaya CXeM, WIpYLIEK,
KHWKeK. [IpuaymbIiBaHne BMecTe C JETbMH CKa30K M (MJIM) YETBEPOCTHILMIM.
Hampumep, cxema Ha mkadumkax AeTeid, Ha KOTOPOH H300paXeHO B KaKOM
TIOPSIIKE M 9TO HaJleBaTh. MOXKHO BBIBECHTH 3Ty CXEMY Ha ONpEAEIEHHOE BpeMs,
a 3aTE€M CHATH, YTOOBI IETH MO MaMATH BOCIIPOM3BOAMIN Bee AeHcTBrsA. CKa3KH 1
YETBEPOCTHIINS MOTYT IIOMOYb JAETSIM 3allOMHUTH I[BETA, HOMEpa Tele(OHOB
9KCTPEHHBIX CIyX0, 4ncia W T. 1., €CIM Yy KOTO-TO W3 JAeTeH HaOIomaroTcs
MPOOJIEMBI C ITHM.

S.IlocrosiHHOE oOOOTaleHHe CIIOBApPHOTO 3amaca JeTed, HaIoJIHEHUE
YKM3HU HOBBIMHU 00pa3aMy, HHTEPECHBIMHU CIOKETaMH — BCE 3TO HEOOXOUMO IS
pasBUTUSL OSMOLMOHAJIBHOW W  HarsIHO-0Opa3HOW mamsaTH. Bocmurarens
BBICTYIaeT Kak oOpasen JUIsl TIOo/IpaXkaHusl, IeTH YacTO KOMUPYIOT €ro JeHCTBHS,
MIBITAIOTCS TAK)KE paccyxnarb. [103ToMy mojmaBaTh MaTepHai CIEAyeT YeTKO U
OpPTraHM30BaHHO, OO0S3aTENbHBI CIOPIPH3HBIE MOMEHTHI, SIPKHE M KPacOYHBIE
MIPe3eHTaIN WM BUICOPOJINKH, HEOOX0ANMO BMECTE YNTATh CKAa3KU M CTHXH.

JlaHHBIE TEAAaroTMYecKHe YCJIOBHSL  CIOCOOCTBOBAIM HE  TOJBKO
MIOBBIIIEHHUIO MTOJIOXKHUTENHFHOTO SMOIIMOHATBHOTO HACTPOS AETEH, HO ¥ MTOBBICHIN
YPOBEHB Pa3BUTHS aMSITH.

Pe3ynbpraThl Tpex IMArHOCTHMK HAa KOHEYHOM 3Tale HcciemoBaHus: 62%
JIeTel co CpeTHUM ypOBHEM pa3BUTHUs mamsith;, 20% JeTeil ¢ BBICOKUM YpOBHEM
pa3BuTHs namAaTH U 17% neteit ¢ HU3KUM YPOBHEM Pa3BUTHS MAMSTH.

Takum oOpa3om, cpenHuil YpOBEeHb DPa3BHTHS MaMSITH BO3poc Ha 6%,
BBICOKMI ypPOBEHb pa3BUTHs mamsaTd Ha 4 %, KOJMYECTBO JeTeld C HHU3KHM
YPOBHEM pa3BUTHS MaMATH yMeHbIIHIOCh Ha 11%. JlaHHBIE CBHIETENBCTBYIOT O
TOM, YTO YPOBEHb Pa3BUTHUS DPa3IMYHBIX BUJIOB IaMSATH B Hayaje M KOHIIE
JUaTHOCTUKH  OTIWYaloTcs.  HalOmromaercss — OUHAMHMKAa — pa3sBUTHS B
MIOJIOXKUTETIBHYIO CTOPOHY.

WTak, MOXHO yTBEpXKIaTh, YTO COONIOJCHHE MAHHBIX IEAArOTMYECKUX
YCIIOBUII TIOMOKET pa3BHBATh MaMSATh JETEH CTapIIero JOLIKOIBHOTO BO3pacTa.
[TpuMeHATh X MOXKHO HE TOJBKO B YCJIOBHAX JETCKOTO Caja, HO U JOMa.

CHHCOK HUCIOJIb30BAHHOM JIUTEPaTyPBI:
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Tapapyesa A. A.

CTyZIEHTKa 3 Kypca arpOHOMHYECKOTo (haKyJbTeTa

Houl'AY, n. IlepcuanoBckuii, PO

Hayunslit pykoBonutens: Cadonosa C. I'.

Kanna. sxoH. Hayk,

JOLEHT Kadenpbl TEOPHUH YKOHOMHUKH, MEHEDKMEHTA 1 TIpaBa
Joul'AY, n. IlepcuanoBckuii, PO

INPUMEHEHME JIEKIIMU-BU3YAJIN3ALIUU B ITIPOLHECCE
HPENNOJABAHMUA SQKOHOMMWYECKUX JUCIIAIIJINH B
OBPA30OBATEJIBHBIX YYPEXJIEHUAX CIIO

AHHOTALUA

IIpouiecc ocBoeHHA Kypca OSKOHOMHUYECKMX JAMCLHUIUIMH  SIBIISETCS
CJIOKHBIM TpoIieccoM, TpeOyromuM ot cTyaeHToB CIIO 3HAYUTETBHBIX YCHIIHIA B
00JacTH U3yYCHHUS W YCBOSHUS KOHOMUYECKHUX WCTHH, YMCHHS aHAIN3UPOBATh
MIPOYHUTAHHBIN MaTepHa, JOTHISCKH MBICIUTD U JIeNIaTh BRIBOAKL. [IprMeHeH e B
Tporecce IPErogaBaHus SKOHOMHYECKUX AUCHUIUINH JICKIUU-BU3YyaTH3aluN
crocoOHO B 3HAYUTENBHON CTENEHH OOJEerduTh Ui CTYIACHTOB IIPOLIECC
YCBOGHHUS HOBOTO MaTephaya, 9YTo OOYCIOBIUBAECT aKTYaIbHOCTH TEMBI JTaHHON
ctatpd. L{enb mpoBeeHHOTO HAMH MCCIIEOBAHUS 3aKII0Yaach B MPAKTUIECKOM
000CHOBAaHMM 3HAYUTEIBHONW POJH JICKIMU-BU3yadH3allMd B IOBBIIICHUU
3¢ (GeKTUBHOCTH TMpoliecca OOydYeHHs CTYICHTOB CIIO 3KOHOMHYECKHM
MUCHMIUIMHAM. [Ipu TpOBEICHWM JAHHOTO WCCICIOBAHUSA OBUT HKCIOJb30BaH
METOJI TIEJarorH4eCcKOro SKCIEePUMEHTA.

KutoueBble ciioBa

JISKIIHS-BU3YyaIn3aIus, 00pa3oBaTeNbHBIN npotiiecc, CIIO,

SKOHOMHYECKUE TUCHUTUIAHBI, TICarOTHICCKUH SKCIIEPUMEHT

Jlexms-BU3yaTH3aITHS MpeIoIaraer, B TIEPBYIO ouepep,
mpeobpa3oBaHue y4eOHOro MaTepuana B BH3YaIbHYIO (HOpMY, «CBEPTHIBAHHE)»
CIOXHOM W 00beMHOW MH(OPMAIMM B €MKHE, HATJSAHBIE M JOCTYITHBIC IS
ydamumxcs o6pa31>1, a TaKXXC MHIMPOKOC TMPHUBJICUCHHUEC TEXHUYCCKHUX CPEACTB
oOyuenust [4, ¢.5]. JlaHHas pa3sHOBUAHOCTh JICKIIMU CIIOCOOHA B 3HAYHTEIBHOMN
CTCIICHU TMOBBICUTH Ka4dyC€CTBO IMpEnogaBaHUA OKOHOMHUYCCKHUX OUCHHUIUIMH B
oOpazoBarenbHbIx yupexaeHusx CIIO, mocKoNbKy OHA MO3BOJICT MPUOIHIKATH
coJiep)kaHKe JIEKIIMOHHOTO MaTepuana K HauOosee ynoOHOM Al BOCIIPUSTHS
cTtyneHTamMu  (hopMe, TOMOTaeT CHCTEMAaTH3UPOBaTh W 0000IIaTh y4eOHBIH
MaTepHal, BBIIENAA M3 HEro HauOoiee BaXXHBIE MOMEHTHI M OTCEHMBAs —
BTOPOCTENEHHBIE, CIOCOOCTBYeT Hamubonee d(PGEKTHBHOMY 3allOMHHAHHIO
JIEKIMOHHOTO MaTepuasna (IyTeM CO3JaHMs AacCOLMATUBHBIX LENOYEK IpH
MPUMEHEHUH BH3YAIBHBIX CPEICTB), a TakXKe KOHIEHTpPAIlMHd BHUMAaHUI
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o0y4aronmxcs Ha JIEKHOHHOM 3aHATHH, CTUMYJHUPYET HX [O3HABATEJIbHYIO
aKTHBHOCTB U NPOOYXXJIaeT y HUX MHTepec K nucuumuiiae [1, c.81].

B wacTHOCTH, AJIsl yCIIEITHOTO OCBOCHUS CTYAEHTaMH 00pa3oBaTENIbHBIX
yupexaenuii CIIO marepuana kypca AUCUMILIMHBL «OCHOBBI 9KOHOMHYECKON
TEOPUN» B CBS3M C OOJBIIUM KOJMYECTBOM HWHPOPMAIUU U (POPMYIL,
OTIpEICTSIIOIINX €€ CONIEpXKAHNEe, MPEICTaBIACTC HEOOXOIMMBIM BH3YAIA3AIUL
MaHHON WH(OpMAIMM HAa 3aHATHSAX C IPHUBICYCHHEM TEXHUYECKHX CPEICTB
obyuenus. [lockoibKy menbio Kypca AUCHUIUTHHBI «OCHOBBI 3KOHOMHYECKOH
Teopun» sBIsAeTCs popmupoBanue y cryneHToB CIIO cucteMHOTro, e0CTHOTO
MPEACTAaBICHUS] O PAa3IMYHBIX IPHHIMIIAX, 3aKOHOMEPHOCTSX, MeXaHH3MaxX
(YHKIMOHUPOBAHUSI M PAa3BUTHS DKOHOMHKH, 4YTO MOJpa3yMeBaeT YCBOCHHE
CTYJICHTaMH OOJIBIIOr0 0O0beMa HH(OpPMAIHH, 3a4aCTyI0 KaXyIIEHCS CI0XKHON
JUTSL BOCIIPHSATHS MHOTHM Y4YallUMCS ¥ TpeOyromed OT HHX MpeAeTbHON
KOHLIEHTPALlMM Ha H3y4aeMOM Marepualie, TO METOJUYECKHE OCOOCHHOCTH
JMAHHOU AMCIUIUTAHBI MIPEINONIaraloT IMPOKOE MPUBJICUCHHE HILTFOCTPATUBHOTO
MaTepHhalla CO CTOPOHHI Ilefjarora B IpoIlecce MpenoJaBaHus JaHHOTO Kypca,
TIIATENBHEIA 0TOOP HH(DOPMAINH, e¢ YIPOIICHHEe, CHCTEMATH3AINIO, BBIICICHIE
B HEH KIIOYEBBIX TIOHATHH, TE3WCOB, (OPMYyN, a TakKKe OTCCHBAaHUE
BTOpPOCTENeHHOM nHpopmanui [3, c.72].

B HeNsIx MIPAKTHIECKOTO 000CHOBaHHSA MIPEUMYIIECTB
BU3YQJIM3UPOBAHHON JIEKIMMU TIepe]l TPaJAWIMOHHOW JIeKIMed, a Takxke
J0Ka3aTeJabCTBA HeO6XO}II/IMOCTI/I MPUMEHCHUA  JICKOUHMU-BU3YyaJIU3allun B

mpoiiecce MpenojaBaHusl dKOHOMUYECKUX auciuiuimH B cucreme CIIO Hamu
OBUIO POBEACHO 3aHSITHE MO AUCHMIUINHE «OCHOBBI 9KOHOMHYECKOH TEOPUM» Ha
TeMy «OOmiee paBHOBeCHE W JKOHOMHYEcKas S(PQEKTUBHOCTH» Uil ABYX
KOHTPOJIBHBIX TPy CTyNIeHTOB 2 Kypca cnernuanbHoct 08.01.14 Dxonomuka u
Oyxranrepckuii  yder  HoBouepkacckoro  NMpPOMBIIUICHHO-TYMaHHUTapHOTO
kommiemka. B rpymme 1-A 3aHsATHe OBUIO TpoBeneHO B (OpPME TpaTUIMOHHOMN
JeKnny, a B rpynne 1-b Hamu Obu10 OpraHu3oBaHO 3aHATHE B (hOpME JICKIIMH-
BH3YQJIN3aIliH, C MIPUBICYCHUEM HOYTOYKa W MYJIBTHUMEAUHHOTO TPOEKTOPa IS
JIEMOHCTPAIINH YYaIIMCs YIEKTPOHHOHN MPEe3CHTAINA 110 TeMe 3aHATusi. B xome
3aHATHUA JIEMOHCTpAIHS CITalIoB TIPe3CHTAINN COTIPOBOXKIANIACH
KOMMEHTapHUsAMH, YTOUHSIOIIUMH W JOMOJHSIOIMMH COJAEp)KaHHE CIaiaoB, a
CIIyIIaTeNy JIEKIUU KOHCIEKTHPOBAIM OCHOBHYIO HH(GOPMAIMIO B TE3UCHOM
BUJIC, 3aITUCHIBAIH ()OPMYJIBI M TIepeuepurBaii rpaKy B TETPAIIH.

C nenbio 3aKperuieHuss HOBOro MaTepuana OblI MPOBENIeH YCTHBIN Ompoc
CTYACHTOB 00€MX TPYHI Il OLCHKH KayecTBa YCBOCHMS MMH Martepuaia. Ha
OCHOBaHMM IIPOBEJCHHOTO HAaMH oONpoca OBUIM TOJYYEHBl pe3yJbTaThl,
xapakrepuzyonme 3)(HEeKTUBHOCTD MTPOBEJCHHOTO 3aHATHS ISl KXKIOW TPYTIIHL.
Tak, B rpymme 1-A, rae 3aHsATHE ObUIO NPOBEAEHO B (hopMme TpaaWIMOHHON
JIEKI[UH, B XO/I€ ompoca 7 4enoBeK u3 16 npoaeMOHCTpUpPOBAIN HU3KUI YPOBEHb
YCBOCHHS MaTepHalia, OTBETHB MEHEe YeM Ha 5 BompocoB u3 10, eme 5 genoBek
MTOKA3aJI0 CpeHUE pe3yabTaThl MpH onpoce (0T 5 1o 7 BompocoB u3 10) u ToabKo
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4 yenoBeka MPOAEMOHCTPHUPOBAIIO BBICOKYIO CTEIIEHb KaueCTBa YCBOCHUS HOBOTO
Marepuana, OTBeTHB Oosiee yeM Ha 7 BompocoB u3 10. B rpymme 1-b, rne,
Onupasich Ha TOT K€ CaMblii Y4eOHBI Marepual, Mbl IPOBEIH 3aHATHE C
[IPUBJICUEHUEM  KOMIBIOTEPHOM  mpe3eHTtauuu, 11  dvemoBek u3 16
TIPOIEMOHCTPUPOBAJIO BHICOKYIO CTETIEHb KaYeCTBa YCBOCHHUSI HOBOTO MaTepHaa,
OTBETHB Ha OOJBIIYIO YaCTh 3aJaHHBIX BOIIPOCOB, 4 YeJIOBEeKa ITOKA3aJI0 CPeIHUH
pe3ynbTaT M TOJBKO | dYemoBek M3 16 OTBETHJ IPaBWIFHO MEHee 4eM Ha 5
BorpocoB u3 10. [lns HariasiqHOCTH MBI MIPEACTaBHIM PE3yJbTaThl OMpoca Ul
Ka)KI0# TPpyNIBI B BUIE JHAarpaMMBI (cM. puc. 1 u puc. 2):

Pucynok 1. Pe3ynbraTel yCTHOTO onpoca, pOBEIEHHOTO B X0/I1€
3aKperieHus HOBOrO MaTepuania JUuisi CTyIeHTOB Ipymiibl 1-A

PucyHoKk 2. Pe3ynbTaTsl yCTHOTO OTPOCa, MPOBEIEHHOTO B X0/Ie
3aKpEeIUICHUs] HOBOTO MaTepHaia Ui CTYACHTOB Ipymiisl 1-b
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[onyueHHble pe3yibTaThl MO3BOJISIIOT HaM CJeNaTh BBIBOJ O TOM, 4TO
JIeKIMs-BU3yan3anus obaagaer OOJMbIINMHU IPEUMYIIECTBAMH 110 CPABHEHUIO C
TPaJULIMOHHOM JIEKIIEeH U CIIOCOOHA UIpaTh 3HAYUTENILHYIO POJIb B MOBBILICHUH
3¢ PEKTUBHOCTH 3aHATUI MO0 IKOHOMHYECKUM AUCIMIUIMHAM B 00pa30BaTeNbHBIX
yupexaennsx CIIO. [laHHas pa3HOBUOHOCTb JIEKUMHU SIBISIETCS BEChbMa
MIEPCIIEKTUBHOM, TOCKOJBKY OHAa peaau3yeT OJHOBPEMEHHO JHIAKTHYECKHE
MIPUHOMNB HATJISAHOCTH M IOCTYIMHOCTH [2, ¢.35], cnocoOcTBysl aKTHBH3AIMN
MI03HABATENbHOMN JIEATENBHOCTH CTYJCHTOB, YTO O0YCIIOBINBAET HEOOXOIUMOCTh
Oonee OOIMPHOTO €€ MPHMEHEHHS B CHCTEME CPEOHEro Mpo(ecCHOHAIBHOTO
00pa3oBaHusl.

CHHCOK HCIO0JIb30BAHHOM JINTEPATYPbI:
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HOPMATHUBHBIE JOKYMEHTBI B CUCTEME
ON3NYECKOI'O BOCIIMTAHUA

AHHOTALUA
B cratbe paccMOTpeHBl HOpPMAaTHBHBIE JIOKYMEHTHI: y4eOHbBIH IUIaH,
yueOHass mporpamma 1o (U3UUECKOH KyJbType, KOTOpas BKIodana B cels
TEMAaTHYECKUH IUIaH, COZAEp)KaHWEe MPAKTHYECKOTO paszena, MEeTOANYECKHUi
pasziesn, KOHTPOJIBHBII pa3/er.
KaroueBblie c1oBa
Y4eOHbIi m1an, yueOHas mporpamMmma.
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I[J'lﬂ pemeHusa IIOCTAaBJICHHBIX oeJian u 3aga4 HUCCJIICIOBaHUA
MPUMEHSJINCH CJICAYIONIME METOAbl HCCIEOBAHMA: aHAIU3 HAaydYHOU W
HAyYHO-METOJIMYECKOH JIMTEpaTyphl; OKCIEpTHas OIIEHKAa HOPMAaTHBHO-
NpaBOBOH M y4eOHO-METOAMYECKON O0a3bl ONTHMHU3AaLUHW THTHEHHYECKOH
cocTaBisoOmed B cucTeMe  (PU3MYECKOr0  BOCIWTAHHUS ~ CTYICHTOB
nexparorndeckoro BY3a; memarormdeckoe HaOIIOACHWE; NEAarorHYeCKUH
9KCIIEPUMEHT; CTATHCTUYECKUI aHAIN3 MOTydYEeHHBIX TaHHBIX.

B xome wuccnenoBanus Oputo mpoaHamm3upoBaHo 300 HaydHBIX
HUCTOYHUKOB, B TOM 4YHCIE€ & WHOCTPAHHBIX, BKIIOYAONUX CTAaTbU B
cOOpHHKAaX HAyYHBIX TPYIOB U MEPUOIUUCCKON MeyaTH, MaTePHaIbl HAYIHBIX
U HAayYHO-TPAaKTHYECKUX KOH(PEPEeHUUH, YIeOHUKN M y4eOHO-METOAMYECKUE
mocoOus, MoHorpaduu, aBTopedepaTsl U MHUCCEPTAIUU, 3aKOHOIATEIbHBIC
aKTBI, TPOTPAMMEI.

B IlyiickoM rocygapCTBEHHOM II€AarorMuecKOM YHUBEPCHUTETE
y4eOHBIN TUTaH BKJTIOYAJI JUCIIUTLTNHBI TUTHEHUYECKOH,
310pOoBhe(OPMUPYIOIIEH  HANMPaBIEHHOCTH, Takue Kak «Dusngeckas
KynbTypa» ydeOHass mnporpamma (eaepanbHOTO KOMIIOHEHTa s BCeX
CIIENMabHOCTEH M HalpaBICHUH MOATOTOBKH (kpoMe crienmanbHocTi 033100
«Dm3uueckas  KyapTypa», 033100.00 «®Pusmueckas  KyiabTypa C
JIOTIOTHUTEILHON CTIEIUaIbHOCThION) [2,4].

TeMarndeckuil miIaH 3TON NporpaMMbl BKJIOYaJ CIECAYIOIIHUE Pa3ieiibl:
TEOPETUUECKUH, MpaKTUYECKUH, METOUYECKHUI 51 KOHTPOJbHBIN.
TeopeTuueckuil pasznesn MNpeaycMaTpuBaeT OCBOCHHME MHUPOBO33PEHUECKOU
CUCTEMbI HAYYHO-IIPAKTUYCCKUX U CIICHUAJIBHBIX 3HaHHFI, HCO6XO}II/IMBIX JJIsL
MOHMMaHUsl TPUPOJHBIX W COIHMAIBHBIX MPOLECCOB (PYHKINOHUPOBAHMS
¢u3nyeckoi KyJIbTypbl oOHIeCTBA W JUYHOCTH C LEJIBI0 HUX TBOPYECKOTO
WCHOJB30BAHUS I JIMYHOCTHOTO M TPO(ECCHOHAIBHOTO  Pa3BUTHS,
OpraHM3aliy 3/J0pOBOTO 00pa3a J>KMU3HM TIpU BBHINOJHEHWH Y4eOHOM,
po(hecCHOHaIbHON U COUANBHON NeSTEeIbHOCTH.

ConepxaHne TPaKTHYECKOTO pa3fgena ObUIO  HAIpaBICHO Ha
MOBBIIICHWE YPOBHS (YHKIHOHANBHBIX M JBUTATEIBHBIX CIOCOOHOCTEH,
(dopmMupoBaHue HEOOXOAMMBIX KAadeCTB M CBOICTB JIMYHOCTH, HA OCBOCHHE
METOJIOB U CpPeACTB  (U3KYJIBTYPHO-03J0POBUTENBHON W  CIIOPTUBHOI
ACATCIIBHOCTH, AJIA JOCTHXKCHHUA y‘[e6HBIX " XKU3HCHHBIX ueneﬁ.

Meroanueckuil pa3aen npeagycMaTpuBal OCBOGHHE U CAMOCTOSITEIHHOE
BOCIPOM3BEJCHHE  CTYACHTaMH  OCHOBHBIX  METOJOB U  CIIOCOOOB
(dbopMupoBaHusl Y4eOHBIX, NPOPECCHOHAIBHBIX M JKU3HEHHBIX YMEHHH H
HaBBIKOB CpeACTBAMHU (PU3HUYECKOH KYIBTYPHI.

KonTponbHbI pa3nen obecmednBan ONEpaTHBHYIO, TEKYIIyI0 H
UTOTOBYI0O HMH(OpMamuI0O O CTENEHW KadyecTBE TEOPETHUYECKOH W
METOJIMYECKONH IOJATrOTOBIEHHOCTH, O CTEINEHH M JWHAMHKe (QU3NYECKOTrO
pa3BuTus, GuU3NUECKOH M NMpodeccHOHANBHO-TPUKIAAHON HANpPaBIEHHOCTH,
MO3BOJIANT BBISIBUTH YPOBEHb C(HOPMHUPOBAHHOCTH (DH3MUECKON KYyJBTYpHI
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JUYHOCTH cTyleHTa. O0BEM U copepiKaHHWe CaMOCTOSITENbHON padoThl JUIs
CTyAE€HTOB JHEBHOTO OTAEJIECHMsS [0 HalpaBIEHUSM MOATOTOBKM WU
CTYJIEHTOB 3a0YHOW (QOpMBI 00y4eHHs ObLI MPEeIyCMOTPEH TEMaTHYECKHUMHU
wranamMu. CamocTosTenbHass paboTa 1O OCBOCHHMIO DPA3JIMYHBIX pa3/IesioB
MIPOrpaMMBl IIPOBOAMTHCS II0 33JaHUIO0 TPENOJNABATENS] WIM MO JKEITaHHIO
CTYJIEHTOB, JJIS YAOBICTBOPEHHS MX WHTEPECOB M MOTpeOHOCTeH B obOnacTH
(u3nIeCKON KyIbTypBHI.

Ho, HecMOTpsl Ha MONOXHUTEIbHBIE CTOPOHBI JAHHOTO IOKYMEHTa, B
Hell Ha Hall B3I, €CTh HEKOTOPBIE HETOYHOCTH U yNyIlIeHusA. Bo-nepBsix, B
cofiepKaHUU y4eOHOM MporpaMMbl, perilaMeHTHpyeMoM I ocyaapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHJAPTOM BBICHIETO MpodeccnoHanpHOro 00pa3oBaHus,
HEJOCTaTOYHO OTpaXkeHa TUTHEHHYEecKas, 3/10poBbehopMuUpyIOLIast
coctaBisomasi. B cBA3m ¢ uem, mepex memarormueckumu BY3amu crout
3ajada pacuIMpeHus coaepxKaHus JUCLUTIIINH (UBKYIBTYPHO-
037I0POBHUTEIHHOrO OJI0Ka. BO-BTOPHIX, MMeIHCh HETOYHOCTH, CBSI3aHHBIEC C
OTCYTCTBHEM B TEOPETHYECKOM pa3felie THTHEHHYECKHX TpeOoBaHMH
JIO3UPOBAHUS (U3NYECKHX HArpy30K B pa3iIMYHbIE BO3PACTHBIC IEPHOMBI,
cpencTB (U3NYECKOW KyJNbTyphl B IIOBBIIIEHHH YMCTBEHHOH paboToCIO-
COOHOCTH, MCHUXO3MOLHOHAIBHOTO U (PYHKIMOHAIHHOTO COCTOSHUS CTYACH-
TOB, THTHEHUYECKUX TPEeOOBaHWH [BUraTENbHOW AKTHBHOCTH CTYIEHTOB C
LEeNbI0 ONTHUMH3AIMH pPabOTOCHOCOOHOCTH, THTHEHHYECKHX BO3PACTHO-
MIOJIOBEIE ~ HOPMAaTHBOB  JIBUTATEIbHOU aKTHUBHOCTH  CTY/CHTOB,
TUTMEHUYECKUX TpeOOBaHMH K MecTaM 3aHATHH (HU3NYEeCKOH KyJIbTypoil B
LIKOJIE, OCHOBHBIX TMTHEHHYECKUX TPeOOBaHHH K yueOHO-BOCHUTATEILHOMY
poleccy B UIKOJIE, NMPO(UIAKTUKE «IIKOJIBHONH MaTOJOTHH» CpPEICTBAMHU
($u3NYeCKON KyIbTyphl, METO/IOB YCTHOHM, IIEYaTHOW NporaraHabl 3JJ0pOBOIO
oOpa3a JKM3HW, HaINIAJHBIX W KOMIUIEKCHBIX METOJOB THUTHEHHYECKOH
cocTraBisiolel u Bocnutanus. [1,3,4].

Cnucok HCNoIb30BaHHOM JTUTEPATYPBI
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maructp, UM®U KI'TIY um. B.IT Actadnesa,
r. Kpacnosipck, Poccuiickas ®enepatust
Muaep T.A.

Mmaructp, UM®OU KTTIY um. B.IT Acradsena,
r. Kpacnosipck, Poccuiickas ®@enepanus

WCIOJIb30BAHUE UHTEPAKTUBHBIX TEXHOJIOI' M B
OBPA30BATEJIBHOM ITPOLECCE

AHHOTAIUSA
B cratbe ommcana ujes MCHOIB30BaHUS WHTEPAKTUBHBIX TEXHOJOTHH B
00pa30BaTEIEHOM IPOIECcCe, TPEACTABICHB HHTCPAKTUBHBIC PEXKUMEI M OTIHCAaHA
UX CYTb.
KnroueBble cjioBa
WHTepakTHBHBIC TEXHOJOTHH, aKTHBHBIE METOIBI U (OPMBI OOyUYCHWS,
MTOWCK WH(POPMALINH, TEAATOTHIECKUE TEXHOIOTHH.

B yueOHOM mporecce [aBHO HCIHOJIB3YETCSl OMpENEICHUE «aKTHBHBIC
MeTonasl U (opmel oOydeHus». OH BKIIO9aeT B cebS  psAO HECKOIBKHX
TEXHOJIOTHH, IMEIOIINY BBHICOKUI TIOKa3aTeNnb 00 BEeKTHONH MOOMIBHOCTH Y4eOHOH
JIeSITENbHOCTH.

He tak JaBHO CTaJl HNOMYJAPEH €€ OJJHO MOHATHE, KaK «MHTCPAKTUBHOC
oOy4yenue». [lnsg Toro, 4TroObl NPUMEHSATh HHTCPAKTUBHBIE TEXHOJOTMH B
00pazoBaTeIbHOM TIpoliecce BaXKHO 3HATh KIACCH(DUKAIMOHHYIO CTPYKTYpY,
KOHIIENTYaJbHBIE MIO3UINH TEXHOJIOTHI, TOHKOCTH MX OpTaHH3al|H.

Pa3zBuTHe y4yeOHBIX ITPOLIECCOB Ha CETOMHSIIHMN JIEHb, OOJBIION OIBIT
MeIaroTHYeCKUX HOBILIECTB, Bcerna TpeOyloT 00O0OIeHNs W CHCTEMHOCTH.
Cr1oco00M pemeHns 3TOH MpoOIeMbl MOXKET SIBISTHCS TEXHOJIOTHYECKU TTOIXO0/
K y4eOHOMY TIporieccy B 00pazoBaTeIbHOH cpere.

[lonsTHe «mHenarorudeckass TEXHOJOTHS» TOJNKYIOT KakK KOMIIIEKC
MIPUEMOB U CPEJICTB, UAYIINE Ha 3((HEKTUBHYIO OPTraHU3aAINIO YPOKOB.

[enaroruueckasi TEXHOJIOTHUS TPEICTABISIECT COO0M HAYKy, HCCIEAYIONIYIO
U CTPOIOIIyI0 Haubojee TMOAXOIAIMNE CHOCOOBl OOyueHHs, U B KadecTBe
KOMIUICKCAa MHCTPYKIINH, CHOCO6OB " PETYIATUBOB ACATCIIBHOCTU, U B KAYCCTBC
peasbHOTO Tpolecca 00yYeHUs] U BOCITUTAHHSI.

ToHKOCTH TEAarorn4ecKod TEXHOJOTHH COCTOAT B TOM, YTO KaXKAbIH
MIpOoIIeCcC 10 CBOEH ujaee M crocodaM MX OCYIIECTBIICHUS! BOCIHTBHIBAIOT TOJBKO
BHUMaHHE, WCIIOJHHUTEIBHOCTh, CIIOCOOHOCTh JIEHCTBOBATH MEXAaHUYECKH,
UCKJIIOYMTENIBHO IIPU YETKOM IOCJIEN0BATEIbHOCTH TJIABHBIX KOMIIOHEHTOB
nporpammsl. J[pyrue mporecchl SIBISIOTCS HEKHUM IIOCHOPbEM ISl aKTHBHOU
OCO3HAHHOH BIYMYHMBOH pPabOTEI W (OPMHPYIOT B KPEaTUBHOW JHMIHOCTH
BO3MOXKHOCTH 00JIer4aTh CBOIO paboTy ¢ IIOMOIIBIO0 KOJUPOBAHMS, TTOLIA0IIEHCS
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dbopmanuzaiun  uHGOpMaruu. [losBasercs mnpoOiiemMa BbIOOpa HMEIOIIUXCS
TEXHOJIOTUH, UX PAllMOHAIBHBIX COYETaHUH ISl TTOJTyYEeHUS JIyHIIUX PE3YJIbTaTOB
00y4eHus ¥ BOCIIUTAHUSI.

TepMuH «MHTEpakTUBHOE OOYyYeHHE» MOApasyMeBaeT coboil oOydeHwe,
noJararonieecss Ha akTHBHOE B3aMMOJEHCTBHE ¢ mperonaeateieM. [lo cBoeit
CYTH, OHO ITOJpa3yMeBacT OAHY W3 HIeH KOMMYHHUKATHBHBIX TEXHOJOTHMA: MX
KJIacCU(HUKALIMOHHBIE TapaMETPhI COBIAIAIOT.

WuTepaktuBHOE OOy4YeHHME  TPEACTaBIsIET coOol Takoe oOydeHwue,
KOoTopoe OyJeT rpaMOTHO OPTaHW30BAaHO U B KOTOPOM OyZIeT MPOCIIEKUBATHCS
oOpaTHasi cBs3b CyObEKTOB 00yYEHUsI, C IBYCTOPOHHUM O0OMeHOM MH(popMauen
MEXAY HUMH. MOYHO BBIIEIUTH TP PeXKKUMa HHPOPMAIIMOHHOTO 0OMEeHa.

OKCTpaaKTUBHBIM PEXHMM: JIaHHbIC HANpaBJIEHbl OT CYOBEKTa K OOBEKTY
o0y4eHus, HO BpaIlaeTcsi B OCHOBHOM BOKDYI HETo, HE NpPOHHUKas BHYTpPb
oObekra. [lIkonbHUK OyzxeT B poiu maccuBHOrO oOydaemoro. K takoMmy pexumy
OTHOCSITCSL JIEKLIMH, TPAIULIUOHHON TeXHOJOornu. Kak mpaBuio, MaHHBIA pexuM
SIBJISICTCS TACCHBHBIM, ITOJABIISAET KaKyI0-THOO y4eOHYH0 aKTHBHOCTH.

VHTpaaKTUBHBIN PEXUM: TaHHbBIC MOCTYNAIOT HA MIKOJIBHUKA MM TPYIIITY
VYCHUKOB, MNpOOYXIAIOT Yy HHAX AKTHBHYIO MBICIHUTENBHYIO — padoTy,
comepKaIlytocss BHYTpH HUX. LIIKONBPHHMKH BBICTYyNAlOT B POJIH CYOBEKTOB
obyuenust i1 cebs, oOydaromme ce0s caMoCTOATeNbHO. Takoil pexum
XapakTepeH ISl TeXHOJOTUI CaMOCTOSTENILHOW AESATENIBHOCTH, CaMOOOy4YeHUS,
CaMOBOCIIUTaHUs, CaMOpPa3BUTHA.

sl MHTEpakTHBHOIO PEXHMMa XapakTEpPHO IPOHUKHOBEHUE JAaHHBIX B
CO3HaHHE, KOTOpble MPOOYXKAAIT  aKTUBHYIO paboTy YyYeHHMKa W BIIEKYT
0o0paTHBI MH(DOPMAITMOHHBIN MOTOK, OT OOydaromerocs K meaarory. Takue
WH(OpPMAIMOHHBIE MOTOKH, KaK MPaBHJIO, MMEIOT JBYCTOPOHHEE MOJIO0KEHHE!
OJIMH U3 MOTOKOB MCXOJIUT OT INperojasarels, Apyroil — oOyyaromierocs. Takoit
PEKUM M OTHOCHUTCSI K HHTEPAKTUBHBIM TEXHOJIOTHSAM.

WHTepakTUBHBIE TEXHOJIOTMH TIIOJIAraloTCsi Ha COBMECTHYIO pPadoTy
IIKOJIFHUKOB ¢ 00pa3oBaTebHOM cpemoil. OOpazoBaTenbHAs cpea CIYKHUT Kak
peaNbHOCTh, B KOTOPOH YYCHUKH HaXOMAT Ul ceOsl IPOCTPAHCTBO OCBAaUBAEMOT0
ONBITa, TPHYEM MBI TOBOPMM HE IIPOCTO O IPUMEHEHHH OSMITUPHYCCKUX

HAONIONCHUI,  JKM3HEHHBIX  BICYATICHUH  IIKOJbHMKA B  KadecTBe
BCIIOMOTATEJIFHOTO MaTepHaja WM WUIIOCTPATHBHOTO JOMONHEHHs. OmbIT
oOydaromierocs — OTO KIIOYEBOM aKTHBaTop yd4eOHOro To3HaHMA. B

TPaJULIMOHHOM OOYYeHHWHM TeJaror BBICTYNAeT B  pold  «PHIbTpay,
MIPOITyCKaIOIIero uepe3 cedst yueOHyo nH(opManuio, B UHTEPaKTUBHOM — POJIb
HaIPaBJISIONIETO B JESITEIbHOCTH.

[lo cpaBHEeHHUIO C TPaAMIMOHHBIM, B MHTEPAKTUBHBIX MOEISIX OOydeHHMs
MEHsSIeTCA U B3aUMOJICIICTBUE C y4MTeNeM: INIaBHOU 3ajaueil mejgarora siBIsSeTCS
CO3JIaHMe TaKUX YCJIOBHH, YTOOBI aKTHBHOCTD YYaIIMXCSl YBEINYHNBAIACH, €T0 Ke
AKTHBHOCTb B IIPOTUBHOM CJlydae — yXOJWIa Ha 3aHUH IU1aH. B MHTepakTUBHON
TEXHOJIOTUHM YYEHWKH BBICTYNAIOT yJaCTHUKAMH C PABHBIMH IIPaBaMH, UX OIIBIT
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TaK K€ Ba)K€H, KaK W OMBIT YUYUTENsl, KOTOPBIA HE JOJDKEH MO0JaBaTh TOTOBBIE
3HAHUS, a JIOJDKCH MO0YKIaeT YICHUKOB K CAMOCTOSTEIIEHOMY TTOHCKY.

Cnucok UCIOJIb30BaHHOM TUTEPATyPhI:

1. lanmuukux E.O. Ot cepana k cepaiy. Mactepckue HeHHOCTHBIX
OpHEHTAITUH NI TearoroB MW IIKOJLHUKOB. Meromuueckoe mocodoue. — CII6.:
«ITapurer», 2003.-157c.

© Tropuna I1.O., 2018

Tropuna I1.O.,

maructp, UM®U KI'TIY um. B.IT Acradnesa,
r. Kpacnosipck, Poccuiickas ®enepanus
Muaaep T.A.

maructp, UM®U KI'TIY um. B.IT Actadnesa,
r. Kpacnosipck, Poccuiickas ®@eneparust

HNCCIEJOBATEJIBCKHUE 3AJAYU HA YPOKAX
MATEMATHKH B 5 KIIACCE

AHHOTAIINA
B crarbe ommcana wies WCHOIL30BaHUS WHTEPAKTHBHBIX TEXHOJOTHH B
00pa30BaTeILHOM IPOIIecce, IMPEACTABICHBl HHTCPAKTHBHBIC PEXKUMBI M OIMCaHa
HX CYTh.
KiroueBnle cjioBa
HHTepakTUBHBIC TEXHOJOTHH, aKTHBHBIC METOJBI U (OPMBI OOYyUYCHHS,
MOKMCK WH(POPMAIIUH, TEAATOTHUECKUEC TEXHOIOTHH.

HccnenoBatensckre 3agaddl OTHOCATCS K OJHMM M3 CaMbIX TpPYJIHBIX
3a7a4, HOCSAT MWCCIIEOBATENLCKUN XapakTep. B IIKOJBHBIX ydeOHMKax IO
MaTeMaTuke TaKMX 3ajad O4YeHb Majo. lIccrlemoBaTeNbCKHX 3aladd B Kypce
anredpe ¥ TeOMETPUN HE MHOTO, TOATOMY METOJBI MX PEIICHNI 00yJaromumMcs,
KaK TpaBWIO, HEW3BECTHB. MeXIy TEeM Takue 3aJaddl BCTPEYAIOTCS B
KOHTPOJIBHBIX ~ M3MEPUTENBHBIX MaTepuanax ToOCyJapCTBEHHON  HMTOTOBOM
aTTecTany. VITorn mpoxoxaeHus SK3aMEHAIIMOHHBIX HCIBITAHUH, TOKAa3bIBAOT,
9TO 3amauyd, TpeOyromme OoT oOydJalomuxcs HEKOTOPOTO HCCIIEeIOBAaHUSI
MIPEACTABISIOT JUIS IIKOJHHUKOB HaWOOJIBIIYIO CIOXKHOCTb, KaK B JIOTHYECKOM,
Tak M B TEXHUYECKOM IIIaHE. OTH 3a7aydl BaXHbl M B IICUXOJOTMYECKOM
OTHOUICHHH, TaK Kak (OPMHUPYIOT HHTEpECHl y YUYCHHMKOB, pPa3BHUBAIOT HX
JIOTHYECKOE MBIIIEHHe. B MEeTOJO0JOrMYecKoM OTHOIIEHUM J3TH  3aJauu
HMHTEPECHBI TEM, YTO MO3BOJSIOT IOKa3aTh TECHYIO B3aMMOCBS3b TEOPUU U
npakTiky. B Tabnunel npencrasiena kiaaccudukanys THIIOB 3aad M UX HOMepa
B y4YeOHMKE IO JBYM pasfenaM, KOTopas Takke HarisiHO AEMOHCTPHPYET
MHUHHAMYM TaKUX 3alaHHH.
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Tabnuna 1. «MccnenoBarenbekue 3a1a4u 110 MaTEMaTHKE B 5-OM KJ1accey
YueOHUK Tunbl 3aganuii HccaenoBaresbckie yMeHUs
ITouckoBblie: Nell, Ne96, Ne228, | - yMmeHHe  aHAIU3UPOBATh
1. Bunenkun H.S. | No267, Ne268, No277, Ne323, | cocraB 3amauu;
B.1. XXoxoB, A.C. | Ne354, Ne356, Ne386, No388, | - ymeHue pemath 3aaaqy
YecHOKOB, C.H. | Ne432, Ned441, Ne510, Ne596, | HECKOIBKHUMH CIOCOOAMU;
Bapudypa, 2009 | Ne597, Ne598, Ne694, Ne730, | - yMeHHE COCTaBUTH AITOPUTM
r. No807, NeB35, NeB49. pelIeHHS;
IIpoGnemusre: Nel28, Ne217, | - yMeHHUe COCTaBIISTh
No387, Ned437, Ned4d44, Ne578, | Bompockl 1O  U3yHYEHHOMY
No583, Ne691, No727, Ne818, | marepuainy;
Ne834. - yMeHue IIPOBOAUTH
pa3BepTHIBaHUE YCIIOBHI
(onpenenars SIBHBIC u
HesIBHBIE TIPUBEICHHBIC
JIAHHBIE);
- yMEHHE apryMEHTHPOBATh
JIEHCTBUSI,
KpearuBnbie: Nel24, Ne389, | - ymMeTh BBIABUTATH U
No463, Ne651, Ne673, Ne726, | 000CHOBBIBATEL TMITOTE3LI;
Ne746. - YMEHHE peulath 3a1aqy
HECKOJIbKUMU CIIOCO0aMu;
2. Mepsnsak A.l'., | KpearuBupie: Nel91, No266, | - yMeHHE  aHANIU3UPOBATH
Ilomouckuit  B.B., | Ne352, Ne374, Ne375, Ne385, | cocraB 3amauu;

SAxup M.C., 2014 r.

Ne419, Ne547, Ne616.

- YMEHHE peliaTh 3a71a4y
HECKOJILKMMH CIIOCO0aMH;

- YMEHHE COCTAaBUTh AITOPUTM
pelieHus;

TlonckoBsie: Nel6, Ne33, Ne34,
Ne35, Ne84, Nelll, Nel88,
No280, Nedd46, No520, Ne563,
Ne644, Ne655-Ne667, Ne673.

- yMeHHe COCTaBIISITh

BOMPOCHI 10  HM3YyYCHHOMY
Marepuaity;
- yMeHUe MPOBOJIUTH
pa3BepTHIBaHUE yCIIOBUH
(ompenensThb SIBHBIE u
HESIBHBIC IPUBEICHHBIC
JIaHHBIE);

- yMEHHE apryMEeHTHpOBaTh
JIeHCTBHS;

TIpoGnemHbIe: Ned3, Ne76,
Nel41, Nel66, Nel89, Nel90,
Ne240, Ne295, Ne320, Ne332,
Ne337, Ne358, No541, Ne543,
No597.

- YMETh BBIJIBUTATh U
00OCHOBBIBATh TMITOTE3HI;
- yMEHHUe peliaTh 3a1a4y

HECKOJILKMMH CIIOCO0aMH;

B paccmoTrpeHHBIX

yueOHHKax,

O4YCBHU/IHO,

4TO B MHHHMAJIbHOM

KOJIMYECTBE MpEACTaBIIEHbl HCCle[oBaTeiabckue 3amaun. Mcxoms u3 artoro,
MOJKHO CHeJaTh CIeAYIOMNN BBHIBOX: B yueOHmKe mon pexn. H.S. Bunenkuna
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aKIEHT CJeaH Ha IIOMCKOBBIE 3a/laud, T.K. OHU IPEICTaBICHBl B OOJbIIEM
KOJIMYECTBE, MPOOJIEMHBIM 337a4aM YAEJIeHO YyTh MEHbIIE BHUMAHUS U COBCEM
MaJIo 3aja4 MPE/CTAaBICHBl KPEaTWBHOTO Xxapakrepa. B ydeOHMKe mox pen.
Mepansika A.I'. akieHT, HaoOOpoOT, cenaH Ha NpoOJIeMHbIe 3ajadyM, Aanee Ha
ITOCKOBEIEC U KPEaTHBHEIE.

UccnenoBatensckass paboTa SBISIETCS BaXXKHBIM —BHAOM  IIPOEKTHO-
HCCIIeIOBATEIBCKON JeSTETFHOCTH y4amerocs. Brmonaenne
HCCIIEIOBAaTENECKOW  pabOTBl  HAa  TpUMeEpe  CIOCOOCTBYeT  pa3BUTHIO
MATPUOTHIECKAX TYBCTB, @ TAK)KE MOBBIIICHUIO 3HAHWH YYaIIerocsi O COCTOSHUU
SKOHOMHYECKOTO  Pa3BHTHSl ~ PErHOHa,  IOJTOMY  IIKOJbHUKOB  HAaJ0
MOATO0TaBJIMBATh K PCIICHUIO TaKUX 3aJiav.

Cnmcok Mcnob30BaAHHOM JIMTEPaTyPbI:

1. Bunenkun H.S., Koxor B.M.y Uecnoxo A.C, IIBapudypn
CH. Maremartuka. 5 xiacc: YUeOHHK JUIsl 00Ie00pa3oBaTeIbHBIX YUPSIKICHUH.
M.: Muemo3uHa, 2009.

2. Mep3nsik A.I'., [lononckuii B.b., SAxup M.C.. Marematuka: 5 kmacc:
Y4IeOHHK JUTS yYarmxcsl o0meo0pa3oBaTenbHBIX yupexkneHuii /— M.: Benrana-
I'pag, 2014.

© Tropuna I1.0., 2018

Yr1kuna T. B.

KaHJ. IeJl. HayK,

JIOLEHT Kadeaphl IUTEPaTyPhl U METOAMKH 00yUYeHHUS IUTEpAType
OI'BOY BO «MopaoBckuit TocyAapCTBEHHBIN MeJaroru4ecKuii HHCTUTYT
nmenu M. E. EsceBreBay, r. Capanck, Poccuiickas denepanus
Kananunesa B. I1.

yUUTeNb HavaJdbHBIX kiaccoB MOV «Cpennsist o0imeoOpa3oBaTenbHas
IIKOJIA C YTITyOJICHHBIM M3YYEHHEM OTIEIbHBIX peaMeToB Nel6y,

r. Capanck, Poccuiickas @enepanms

IKOJOI'NMYECKAS JIMTEPATYPHAS CKA3KA:
YTEHUE U BOCITPUATUE MJIAJIINMH IIKOJIBHUKAMHA

AHHOTALIUA

B cratee paccmarpuBaeTcsi COBPEMEHHOE  MpEACTaBI€HHE IO
9BOJIIOLMOHUPOBAHHUIO TAKOI'O WHTETPUPOBAHHOIO KaHpa JMTEPaTypsl Kak
9KOJIOTHYECKasl CKa3ka. TpaHcnupyercss C(HOPMHUPOBAHHOCTH JIMYHOCTHOTO
OTHOUICHUsSI OOYYAIOMIMXCAK OKOJOTHYECKHM IEHHOCTSIM CKBO3b MPU3MY
XYJ0XKECTBEHHOTO KOHTEKCTA.

KnaroudeBble cioBa

JIUTEpaTypHas CKa3Ka, OSKOJOTHs, KOMIIETCHTHOCTH C(HOPMHUPOBAHHOCTH

MIPEACTABICHNH 00 3KOJIOTHYECKOH KyIbType.
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B mHacrosmee BpeMms CyLIECTBYET HEMalO JMTEpPaTypbl B IIOMOILb
n3ydeHuto okoiornu. CroJa MOXHO OTHECTH JII000€ XYyIOXKECTBEHHOE
NIPOM3BEJCHUE IS JIETEH, Tlie B 3aHUMaTeNIbHONW (hOpMe ONMCaHa )KU3Hb KaKHX-
7100 KHUBOTHBIX, PACTEHHH, SIBICHUH NMPHUPOABI. XOPOIIUM MaTepHalIoOM B 3TOM
IUTAHE SIBIISETCS JINTepaTypHas cka3ka. be3yciioBHO, cKka304Hast 1033Ms HE TOIBKO
pa3BJIEKaeT, OHa HEHABSI3UMBO BOCIIUTHIBACT, 3HAKOMUT C OKPY>KAIOIIM MHPOM,
MIPOCTPAaHCTBOM, BPEMEHEM, MHOTMMH HPABCTBEHHBIMHU KaTETOPHSIMHU.

HccnenoBanrie OCHOBHBIX OCOOEGHHOCTEH HKOJIOTHYECKOH ITepaTypHON
CKa3K{, He0OXOANMO HOITBEPIHUTH TEM, YTO CKa3Ka ObLIA M OCTAeTCsl YPE3BBIYAIHO
HUHTCPECHBIM MTPEAMETOM I U3YUYCHUS, YTO UUIIOCTPUPYETCA HATUINEM 0OJIBIIIOTO
KOJIMYECTBa MCCIICNOBaHUI B MaHHOM obmactu [1, 6, 7, 8, 10, 11]. UccnenoBanoch
KaHpoBoe cBoeoOpasue, aBTOpPCKas IO3WLMs, Ipo0JeMa BOCIPUSTHS |
TICHXOJIOTUYECKOT0 BO3JeHCTBUS 1 1p. BMecTe ¢ TeM BHE MO 3peHHs YUCHBIX elle
OCTAlOTCS  BONPOCBHIB3AUMOJEHCTBUSI ~ OKOJNOTMM M JIUTEPaTypOBEACHUS
BHYTPUTEKCTOBOM M BHEKOHTEKCTHOM H3y4YEHHH SKOJIOTUUECKOH JIMTepaTypHOM
CKa3KM.

Hapsimy ¢ BonmmieOHBIME, OBITOBBIMH, O KHBOTHBIX, PACTCHUSX, HEXKUBOU
IpUpose MW TpenMerax, OKOJOTHYECKHE CKa3KH HECYT «IKOJOTHYECKYIO
nHpopManuio», T.€. NAIOT 3HAHWUSA O MPUPOJE, O MOBagKaX JKUBOTHBIX, O
B3aUMOOTHOIICHUU JIOJEH C JKUBOTHBIM M pacTUTENbHBIM MupoM. OHH B
OCTYIHOW (hopMe OOBACHSIOT CYTh SKOJOTHYECKHX MpPOoOJeM, HMPUYUHBI HX
TMOABJICHHA, TIIOMOraroT pacCHIupsiaThb 9KOJIOTUUECKHUI Kpyro3op, OCMBICIIUTb
OKpY’KalOIMil MHUpP M H3MEHEHHsA B3alMOOTHOLICHMH JIOAEH CO cpenoi
06I/ITaHI/I${. Ilomorarot OTKPBITH CIIOCOOHOCTh Ay 9Y€JIOBEKAa TOHKO YyBCTBOBATH
okpy>Karoumidi Mup. OHM HaneJeHbl Ha (GopMHpOBaHHE y YeloBeKa OEpeXHOIro
OTHOUIECHUSI K IPUPOJIE.

[Ipexne Bcero, SKOJOrMYECKHE CKa3KH ydyaT IT03HABaTh OKPYXKaroUIUH
MHp, BOCIHUTHIBATh YyBCTBO NMPUYACTHOCTH K OJIATOINONYYHIO B IPUPOJE, TyMaTh
0 TIOCIIEJICTBHSIX CBOMX IIOCTYINKOB II0 OTHOIICHHIO K OKPYXaIOIIeMy MHUpY, 00
OTBETCTBEHHOCTH 32 COXPaHEHHUE €€ O0raTcTBa M KPacoTHl.

B kauecTBe pEeKOMEHIATENBHOTO CIHCKA UISl MIKOJBHOTO W JIOMAIIHETO
YTEHHs MOTYT OBITh TpemnoxeHbl ckasku pycckux (I1. Baxos, C. Bapyzmwus,
B. A. buanku, B. lutpux, b. B. 3axomep, B. 3otoB, M. KoHcTaHTHHOBCKHUIA,
H. MemtoxoBa, H. Mupckas, E. A.Ilepmsk, M. M. Ilpumsun, H.Cnankos,
H. Tenemos, JI. Toncroit, 3. H. Ycnenckuit, K. JI. YmmHCKHI) 1 MOPIOBCKHX
(H. b.TonenkoBa, A.®. Exosa, B.W. Mumanunoii, II.E. Poapkuno#,
JI. II. Cenoiikuna, M. A. Tapacosoii, H. 5. Tpemacosa, H. Mupckoit) nucareneit
XIX um XX BB., TpaHCIUpYIOIIME OCpEKHOE OTHOLICHHE K IPUPOJE, 3alUTy
TIPUPOIBIL.

OnHuMH W3 OCHOBHBIX TPeOOBaHMII K IPEMETHBIM pe3yJbTaTaM OCBOCHHS
WHTETPHPOBAaHHOTO  Y4eOHOro mpeaMmera  «OKOJOTHS»  JODKHBI  BBIPAXKATh
KOMITETEHTHOCTH C()OPMHUPOBAHHOCTH TPEICTABICHUI 00 SKONOTHYECKOH KYIIBTYpe
KaK yCIIOBHH JTOCTIDKEHHSI YCTOWYMBOTO (COANAHCHPOBAHHOTO) Pa3BUTHA OOIIECTBA U
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TPUPOABL, 00 IKOJIOTHYECKHX CBSI3SIX B CUCTEME «YEJIOBEK — OOILECTBO — MPHPOJIa;
Cc)OPMHUPOBAHHOCTH 3KOJIOTMIECKOIO0 MBIIUICHUS W CHOCOOHOCTH yYWTBHIBATH H
OLICHMBATh SKOJIOTHYECKHE TMOCIECTBUS B PasHBbIX cdepax AesTelIbHOCTH;BIIaICHNC
YMEHUSIMU MPUMEHSTh SKOJIOTUUECKHE 3HAHUS B )KM3HEHHBIX CUTYALUSX, CBA3aHHBIX C
BBITIOJIHEHUEM THIMYHBIX COLMAIBHBIX POJICH;BIaileHNe 3HAHUSAMH SKOJOTHYECKHX
WMIIEPaTHBOB, TPAXIAHCKAX TIpaB W OOsM3aHHOCTEH B OONAacTH BHEPro- M
pecypcocOepekeHsl B MHTEpecax COXPAHEHWSI OKPYKAIOIMIEH Cpenbl, 3/10pOBbS U
0€30MacHOCTH  XKM3HW;  C(HOPMHPOBAHHOCTHIO ~ JIMYHOCTHOTO  OTHONIEHHS K
9KOJIOTMYECKUM LIEHHOCTSIM, MOpAJbHONH OTBETCTBEHHOCTH 33 OKOJOTMYECKUE
TOCIIE/ICTBUS.  CBOMX JIGWCTBMH B OKpYKaromiell cpeze; c(hOpMHUPOBAHHOCTBIO
CIOCOOHOCTH K BBITOIHEHHIO ITPOEKTOB SKOJIOTMYECKH OPHEHTHPOBAHHOM COIMAIBHOM
JIEATEIIHOCTY, CBSI3aHHBIX C KOJIOTMUYECKON OE30IMacHOCTBIO OKpY’Karolel cpepl,
37I0pPOBbEM JIFOJEH U MOBBIMIEHUEM HX HKOJIOTMYECKOM KynbTypbl. IlpaxTidecku Bce
BBIIIENIEPEUHCIICHHBIE KOMIIETEHIIMM BO3MOXHO MPOMWUTIOCTPUPOBATh Ha HpHMEpE
KOHKPETHBIX JINTEPATypHBIX HSKOJIOTMYECKHX CKa30K, YTO CBHJETENLCTBYET 00 HX
GoratoM HE  TONBKO  IICHXOJIOTO-TIEJarOTMYeCKOM  IOTeHIWale, HO W
9KOJIOTM3UPOBAHHOCTH BHYTPEHHETO COACPIKAHNSL.

TekeT IKOIOTHUECKOM CKa3KH MOKET OBITh MCIIOIb30BaH KaK HHCTPYMEHT
JUI1 O3HAKOMJICHUS00YYaIOIIErocs ¢ OKpyKaromuM MupoM. C 3KOJIOTHYECKOH
TOYKH 3PEHHUS, C IIOMOIIBIO CIOXKETa CKa3KU cO31aéTcsl HEKuil 00pas3 IIaHeThl, Kak
OONBIIOrO JOMa JUIA JKU3HM PACTCHHUH, JKUBOTHBIX, I'PHOOB U HEBEIUMOK
OakTepuii.

Cka3ka TIyOOKO BO3ZCHCTBYeT Ha 4YyBCTBa ydamuxcs. Uepes He€ uér
3HAKOMCTBO C OKPY’KarOIM MUPOM, KOTOPbIA pacKpbIBacT CBOU TailHbl, HAUMHAETCS
(OopMHpOBaHHE BAKHEWIIMX HPHUPOAOBEAYECKHX MOHSITHH: NPHUPOJA, HEXMBAs U
JMBas TPUPOJIA, PACTEHUs, KUBOTHBIE U T.J. BaxkHOe MecTO 3aHMMaeT 3HAKOMCTBO C
KOHKPETHBIMH NIPUPOAHBIMU 00BEKTaMH (BO3IyX, BOJIA, Pa3JIMUHbIC BU/IBI PACTEHUH U
KUBOTHBIX).

Ckazka siBisieTcsl cBoeo0pa3Hoi TaT(opMoii, TIe COCpe0TOUCHBI 3HAHNS
o npupozae. Ha ocHoBe nuTepaTypHOU CKa3Ku HUAET pa3BUTUE IPEACTABICHUIL
peOEHKAa M O TOM, Kakoe JOJDKHO OBITh OTHONICHHWE K OKPYXKAIOIIEMY MHDY.
Ilo3HaBaTh MHp C TIOMOIIBIO SKOJOTHYECKOM CKa3sKd — 3HAYUT HMETh
BO3MO>XXHOCTbH ITO3HAKOMUTH pe6éHKa CO MHOI'MMHU Ba>XHBIMH JJI1 HErO aClICKTaMHu
YKM3HU. 3HAYMMO, YTO B OYEHbB JIOCTYITHOM (JOpPME PACKPBITO CEPhE3HOE MOHSTHE.
VYyamuecs He TONBKO CIIYIIAIOT, BOCIPHHUMAIOT M aHAJIU3UPYIOT CKa3Ky, HO H
MPaKTHYeCKH ydyacTByloT B urpe. [IpoGmemuble Bompochkl it peduiekcuu
MO3BOJISIIOT OOOOLIMTh W 3aKPElUTh MHOTHE IPHUPOIOBEIUECKHE 3HAHMS.
Matepuan 5KOJOTHYECKOM CKa3KM, HECOMHEHHO, IIOMOTaeT B MpPOBEACHUU
WHTEPECHOTO W TO3HABATEJFHOIO Y4YEOHOrO 3aHSTHS.DKOJOTHYECKHE CKa3KH —
caMblif JIOCTYNHBIH CIOCOO Tmepenadyd 3HAHUM O SBICHUSAX MPUPOIBI, O
JKUBOTHBIX, PACTEHUAX U OKPY’KAIOIIEM MUPE.

Henassi3unBo, B (opMe HIrpbl CKa3Kd IAIOT HEOOXOOWMBIC IETSM 3HAHMS.
KpatkocTs, npocToTa crojkeTa, KOHKPETHOCTh M B KOHIIE CKa3KH — BBIBOJ, @ MHOTIA —
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BOIPOC ISl TIOJIEP KaHKsl MaJlora ¢ YMTAaTeNsIMU M CITyIIaTelssMM — TakoBa cXxeMa
TIOCTPOEHHSI IKOJIOTUUECKUX CKa3oK. He Bcerna ecTb BO3MOXKHOCTB MOHAOMIONATH 32
KU3HBIO JIMKHX >KUBOTHBIX, OTIPABUTHECS B ITyTEIIECTBHE, YBHUIETh CBOMMH IJIa3aMU
paccBeT WM TIOJBOAHOE L@PCTBO.JKOJIOTHYECKas CKasKa JaéT TaKyl0 BO3MOXKHOCTb
Oyaromapsi XOpOIIIO Pa3BUTOMY Y yYamIMXcs BooOpakeHHIo. Taroke depe3 CKasKu
yIaeTcs IPUBHUTH HE TOJHKO JIFOOOBH K TIPHPOJE, HO M OCO3HAHIE HEOOXOIMMOCTH €
OXpaHbI.

[IpuMeHeHre aBTOPCKMX CKa30K B KOHTEKCTE  JKOJOTHYECKOTO
BOCTIMTaHMSI TIO3BOJIIET TapMOHH3HUPOBATh CO3HATENBHBIE W OECCO3HATEIHHBIE
BOCIIPUAITHE PEOCHKOM OKPYXKAIOUIEr0 MHpa CKBO3b IPH3MY XYJ0XKECTBEHHBIX
00pa3oB, OPUEHTHPYIOT €ro B MOUCKE OTBETOB HA BEYHBIE BONPOCHI O 100pe U
3J1€, TO3HAHHUHU OBITHS, IPUHITUN HPABCTBEHHBIX (DOPM MOBECHUS, MTPUOIHIKAIOT
K PacKpbITUIO COKPOBEHHBIX TaiH, CHpPATaHHBIX 3a BHEIIHEH (opMol Bemen
MIPUPOTHOTO MUPA U SIBIICHUH COOCTBEHHOTO BHYTPEHHET'O MUPOBOCTIPHSTHSL.
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3HAHUN, YMEHUN U HaBBIKOB. B JTaHHOHN CTaThe PACKPBITO MOHSTHE «TECTOBHIE
TEXHOJIOTHWY», a TAKXKE PACCMOTPEHO, KAKUM 00pa30M TECTHI YIPOIIAIOT paboTy
reiarora.
KiroueBbie ciioBa:
TecToBBIC TEXHOIOTHH, TECTOBBIC 3aaHUs, POpMa KOHTPOIIS.

B mamm mHE mepen cucrteMoif 00pa3oBaHUS 3ajada 3aKIOYaeTCs B TOM,
9yTo OBl TOATOTOBUTH YyYAIIUXCA K MJajdbHEHIIEH J>XU3HH B COBPEMEHHOM
obmecTBe, K BO3MOXKHOCTH TIONYYEHHUS BBICIIETO OOpa30BaHHA C IOMOIIBIO
HCIIOJB30BaHNsA COBPEMEHHBIX I/IHq)OpMaHI/IOHHbIX TEXHOJIOTHH.

I[aTI:- OLICHKY 3HAaHWAM W IIOHMMAI0 Yy4allerocs, IMpu 5TOM HNPUMCHAA
KIIACCUYECKYIO CHUCTEMY OIICHKH 3HaHHﬁ, yMeHPII7I 1 HABBIKOB CTAHOBHUTCs BCE
TpyJHEC U TpYyAHEE, TaK KaK MPOMCXOJUT MOJCPHU3ANUSA COJCPKAHUS
00pa30BaHUs, COKPAIAIOTCS Yachl Ha W3y4YCHHE MNPOMWIBHBIX MPEIMETOB.
[lemarorn B TakWxX CIy4asX CTaparOTCsS HCIOJIB30BATh OOJiee THOKYHO CHCTEMY
OIICHUBAHUS, TMPUMCHSS pPas3IHMIHBIE CIIOCOOBI OIEHKH YYEOHBIX ITOCTHIKCHUH
yueHnkoB. Crooja MOXXHO OTHECTH CaMOCTOSTECIBHYIO pa0oOTy, IUKTaHT,
BEIIIOJIHEHUE  JOMAITHETO  3aJaHWs,  B3aMMOKOHTPOJb, CaMOKOHTPOIIb,
KOHTPOJBHYIO padOTy U T.II.

OpHOH M3 COBPEMEHHBIX TEXHOJOTHH OLIEHMBAHWS 3HAHWNA IIKOJIEHHUKOB
SIBIISIETCST (JOpMa KOHTPOJIS B OpME TECTOBBIX 3aaHUH, IPYTHMHU CIIOBAMH 3TO U
€CTh TCECTOBBIC TCXHOJIOTHH.

BO-HepBBIX, JaHHasgA TEXHOJIOTUA IIOMOracTt O6’beKTI/IBHO IMPOBOJUTH
KOHTPOJIb, @ TAKXKE HCKJIIYaTh CyOBEKTHBHBIN (hakTop (3a OAWHAKOBYIO paboTy
yYaIIuecss MOTYT MOJyYaTh Pa3HbIC OTMETKH).

Bo-BTOpEIX, Mearory HaMHOTO Jierdye 00padaThIBaTh Pe3yIbTATHL

B-TpeThux, IaHHBIC TEXHOJOTMM T[OMOTAIOT PAa3BHUBATh JIOTHYECKOE
MBIIUICHUE YICHUKOB.

Ecmm mocMmoTpeTs ¢ Apyrod CTOPOHBI, TO MPH HMPUMEHEHHH TECTOBBIX
TEXHOJIOTHH MO>KHO HAHTH U OTPUIATEIHHBIC CTOPOHBI:

o Crio)xHee IPOBEPHUTH 3HAHHE U TITyOOKOTO TOHUMAHHS MaTepHaa;

e Her BO3MOXXHOCTH TIPOCICOUTHh CIIyYalHBIC OIMMOKH: HEBHUMAaHUE
ydamuxcs, HCOHUMAHUE YCIIOBHA 3aaHUA.

TecToBblE TEXHOIOIUU MOTYyT YCHOCIIHO TMNPUMCHATHCA JJId TeKyH_Ieﬁ
npoBepku 3HaHuld. COBMECTHO C WHBIMH ()OPMaMH IMPOBEPKH, MPUMEHSIOTCS
KOMIBIOTCPHBIC ~ TECTOBBIC  3aJ[aHUs, KOTOPBIC  SIBIISIOTCS  JTOCTATOYHO
3¢ (GEKTUBHBIM HHCTPYMEHTOM, KOTOPBIA OYJET CTUMYJIHMPOBATH MOJTOTOBKY
IIKOJBPHUKOB K KaXJIOMy YPOKY W TIOBBINIATh MOTHBAIUI0 K H3y4acMOMY
peaMeTy.

YenemHoe u 3G (GEKTUBHOE HCIIOIB30BAHUE METOJOB KOMITBIOTEPHOIO
TECTHPOBAHUS TIOJTHOCTBIO 3aBHCUT OT JIBYX TJIaBHBIX (pakTopoB. Bo-mepBeix -
9TO OTCYTCTBHE [OCTyNa IPYyTrUX JHI K WHQOpMAIWH, TIOE COAEpIKaTcs
MIpaBHIIBHBIC OTBETH. He jkenaTenbHO MPUMEHSTh OJMHAKOBBIC BAPHAHTHI TECTOB
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B Pa3iMYHbIX KJIACCaX, TaK KaK YYEHWKH MOTYT COCTaBUTh CIIMCOK MPaBUIIBHBIX
OTBETOB K JIJaHHBIM TECTaM U IIepeiaTh ero yueHHKaM JIpyroro Kiacca.

Hcnonp3oBaHue  KOMIIBIOTEPHBIX  TEXHOJOTHH Ui ONEPaTHBHOTO
KOHTpPOJISl 3HAHUH yYEHUKOB I10 MPEAMETaM C IIPUMEHEHHEM TECTOBBIX 3aJaHHN
TaK)Ke€ HMEET IOJOXKUTEIbHBIE W OTPHLATEIbHBIE CTOPOHBL K HeraTuBHOH
CTOpPOHE JaHHOTO BHAA ITIPOBEPKH MOXKHO OTHECTH TO, 4YTO YHOOCTBO €&
UCIIONIb30BAHUS MTOJTHOCTHIO 3aBUCHT OT 33/IaHHOTO NTPOTPAMMHOTO oOecTieueHus,
a TaKXKe OT MMEIOIIErocs KOMITBIOTEPHOTro ycTpoiicTBa. CTOUT HE 3a0bIBaTh U O
mpobieMe WHPOPMALMOHHOW OE30MacHOCTH, KOTOpas MOXKET OBITh CBSI3aHA C
MPEAOTBpALICHUEM HE3aKOHHOTO JIOCTYIa K MMEIONIMMCSI B KOMIIbIOTEpe 0a3am
JIQaHHBIX.

B OCHOBHOM NPHMEHSIOTCS TECTBI CO CBOOOJHO KOHCTPYUPYEMBIMH H
BBIOOPOYHBIMM OTBETaMU. Tak, TECTHl C BBHIOOPOYHBIMH OTBETAMH [JaroOT
BO3MOXKHOCTh YYEHUKaM HanOoJee yCIeHo IIOHUMAaTh U3y4aeMble IPEIMETHI.

Hcnonp3oBanue MeTona ¢ BHIOOPOYHBIMH OTBETAMH JaéT BO3MOXKHOCTBH
MIe1arory MOHATH, HACKOJIBKO YCBOEH TOT WJIM MHOW MaTepHan ydeHukoM. [Ipm
TECTOBOM KOHTpOJIE TIOBBIINACTCS OOBEKTHBHOCTh NPOBEPKH 3HaHWHA. B
KOHEYHOM HTOTe MOXXHO CKa3aTh, YTO JAaHHBIH METOA BHOCHT pa3HOOOpasue B
y4eOHyt0 pa0oTy, MOBBIIIAET HHTEPEC K MpeaMeTy. BapuaHTel 3amaHuid
WHIUBUIYaIbHBl 1 KaKAOTO IIKOJIbHUKA, YTO OCOOEHHO BaXXHO JUIA
NICHXOJIOTUYECKH HEYCTOWYIMBBIX YIEHHUKOB.
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THEORETICAL BASES OF OSCILLATORY PROCESS OF TWO-
CASCADE SYSTEM OF VIBRATION INSULATION OF WASHING
MACHINES

Abstract
The problems related to the justification of representing the oscillatory
system of washing machines as two-cascade system of vibration isolation are
considered. The calculation of the oscillatory system of the washing machine is
given. The separate parameters of the two-cascade vibration isolation system are
determined, as well as the main directions of the investigation. Theoretical bases
of research of the considered system with reference to washing machines of a
drum type are given.
The theoretical foundations of the investigating the system under
consideration are based on washing machines of a drum type.
Key words
washing machine; vibration -activity; vibration isolation; two-cascade
system; dynamics; centrifugal spin; elastic elements; dampers.

Reduction of vibration activity in the centrifugal spinning of laundry is
known to be one of the priority issues that designers of washing machines have to
solve at the stage of design.

The analysis of scientific publications closely connected with the research
of the dynamics of washing machines and the reduction of their vibration activity
demonstrated that practically all papers with mathematical modeling vibrations of
washing machines, their oscillatory system is considered to be a single-cascade
(or single-unit) vibration isolation system, which in most cases is an elastic-
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dissipative suspension of the washing unit (hanging part). In this case, the body
of the machine is represented as an absolutely rigid fixed structure.

At the same time, the importance of the study of a vibration system of
washing machines as two-cascade vibration isolation system is confirmed by
fundamental assumptions of the oscillation theory and the conclusions made in
papers dealing with the dynamics of machines with variable loads [2], [4], [3].
For example, in [3, p.136] it is stated that "In a number of cases, two-cascade
(two-link) and multilink fastening is used to increase the vibration-proof capacity
of the elastic installation of machines. Such fastening consists of two or more
layers of vibration isolators separated by an intermediate mass. "

It should be pointed out that a vibration system of washing machines in
fact is a complex multi-cascade (or multi-link) system of vibration isolation with
a number of structural elements characterized by some elastic and dissipative
properties.

Analyzing the design of washing machines with elastic supports as an
oscillating system, it is necessary to distinguish two important links located
between the elements of the vibration isolation system and the base on which the
machine is installed: the body of the machine and its elastic supports mainly
made of rubber. The body of washing machines is known to be made of steel, the
most rigid and stable to eliminate the unbalance of the structure and the
appearance of additional vibrations.

The ability of a structural material to absorb vibration energy is
characterized by the coefficient of internal friction y[3]:

6 _y
7/ = = — , (1)
T 2z

where 6 is— logarithmic decrement of oscillations; y — absorption
coefficient.

The values of internal friction coefficient for steel y=(0,01...0,025), for
rubbery=(0,030...0,300) [3]Thus, it is obvious that the elastic supports in the
structure of the washing machines’ oscillatory system play the role of the second
elastic link. Taking into account this, the oscillatory system of washing machines
can be represented as a two-cascade (or two-link) system of vibration-insulation.
Based on well-known elaborations of dynamic models of washing machines,
given in the theses [1, 5, 6, etc.], the following assumptions for the mathematical
description of the dynamics of the oscillatory system:

— the hanging part is a solid body connected to the hull of the machine
by means of elastic elements the vibration dampers to operate — while dampers
acting in parallel to them;

— the body of the machine, made in the form of a spatial construction, is
an absolutely rigid system (stator);

— internal and external friction of structural elements of the machine is
absent except for internal friction of elements with dissipative properties of the
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vibration isolation system;

— the machine supports are fixed without sliding and detachment from
the base.

Then the calculation scheme of the vibrating system of the washing
machine with a two-cascade vibration isolation system will have the form shown
in Fig.1.

F

IlopeecHad uacTs
MACCOIT #;

[

Suspension
vy  part ml

Marmmia maccoil i
Machine-mass
m2

Ly FEEEArards T riiiidy

Figure 1. The calculation scheme of the Vlbrating system of a washing
machine with a two-cascade vibration isolation system

The main disadvantage of the system of vibration- isolation is the presence
of the second resonance. However, in certain selection of parameters the
efficiency of two-cascade vibration isolation is higher than the single-link has.
The advantage of two-cascade vibration isolation is based on the possibility of
complete damping of oscillations of one of the masses when anti-resonance
occurs at a forced frequency [3]

Q — Kzl + K z2 (2)
m, ’

where K;; — is the rigidity of the body's vibration isolators m; (elastic
elements of the hanging part of the washing machine) along the vertical axis; K-,
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— is the rigidity of the body's vibration isolators my (supports of the washing
machine) along the vertical axis.

The studies have shown that for washing machines designed for the most
popular load value of 5 ... 6 kg, for anti-resonance, the range of rigidity Kz2 of
the vibration isolators of the supports of the washing machine should be Kz2 =
3,2 ... 6,9 kKN / m, and with an increase the rigidity of the Kz1 suspension should
be increased proportionally to the values of the rigidity Kz2 of vibration isolators
(Fig. 2).

7000,00 ‘
- 650000 - el
5 m=55 Kr
N 500000 ;=60 kr ~— I
= 550000 o /
2 500000 / el _.--/-
o , L /’
§ 430000 //// —
E 4000.00 //_—-"*f 1=65 Kr
x 3500 00 ;,—-‘-‘-—-——-’ IH]Z_:"D KT 1

3000,00 |

8000 9000 10000 11000 12000

KécTkocts noaseckn Kz1, Hm

Figure 2. The rigidity of the Kz2 machine supports depends on the rigidity
of the suspension Kz1
The procedure of calculating two-cascade vibration isolation is not
fundamentally different from the calculation of conventional vibration isolation,
taking into account the compliance of the base [3].
The angular frequencies of natural oscillations of a two-link vibration
isolation scheme are determined by the formula:

2

2 2 2 2
@ —ll m o W 1+ml+a)22 _46022
2 2 = 2 2 |
@, m, @) m, @ @y,
3)
a)Z _ Kzl 2 KzZ
rie Wy = ho = .
m, m,

Partial eigenfrequencies w11 and ®22 of a two-link vibration-isolated
system are within the frequency range of the natural oscillations of the system.
The higher frequency of natural oscillations is higher than the large partial
frequency, and the lower natural frequency is lower than the lower partial
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frequency of the system. The greatest difference in the eigenfrequencies of a
. . a)l 1 _ 1
system from partial frequencies occurs when 1.
Wy,
Amplitude of mass oscillations m; under the action of harmonic force
Psin(QYf) is determined by the formula:

PK.
A, T 2822 W

2 2 2 -
K., —m,Q XKZI +K,, —mfS )_ K,
Amplitude of the second mass m is equal:

Pz(Kzl +K, - mlgz)

%= (Kzz _ngz szl +K, _mlgz)_Kzzz .

The amplitude of the force transferred to the base is determined by the

formula:
Ry=A4K,. (%)

The transmission coefficient for a two-cascade vibration isolation is
expressed by the formula:

. R, 1

P, —sz2+ —sz2+1
Kzl K22 z1

Two-link vibration isolation with a transmission factor 4’ will be more
effective than a single-link with a transmission factory, if:

ey . (6)
Qm‘+1

To study the dynamic characteristics of washing machines with a two-
cascade vibration isolation system, first of all, it is necessary to determine the
priority direction of reducing the vibration activity paying attention to the
following options:

1) Decrease of the vibration amplitudes Al of the hanging part (washing
junction).
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2) Decrease in vibration amplitudes A2 of the body of the washing
machine.
3) Simultaneous decrease in the amplitudes of oscillations Al and A2.

The choice depends on the purpose and setting of the task.

In all cases, there are restrictions on the amount of stiffness of the elastic
elements of the suspension of the washing unit and the machine supports,
primarily due to static, as well as slowly changing and shock loads.

At the same time, the vibration amplitudes of both vibration-insulated
bodies depend on the characteristics of the elastic elements of the first and second
links of the vibration isolation system. In addition, the regime parameters of the
centrifugal spin process are random in character to take probabilistic values, both
in the spin process and in each individual spin cycle. This imposes certain
difficulties in the investigation of a two-cascade vibration isolation system for
washing machines.

However, this problem can be solved by means of performing a detailed
mathematical simulation of the oscillation process of the dynamic model under
consideration, taking into account the latest advances in the theory of oscillations
and modern methods for determining the dynamic characteristics of washing
machines. This is the next stage in the study of the dynamics of washing
machines, whose oscillatory system is represented as a two-cascade vibration
isolation system.
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© Alekhin S.N., Alekhin A.S. , Nikishin V.V., 2018
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Azaposa /I.C.

cryznentka 4 xypca FOPTTIY (HITN)

r. HoBouepkacck, PO

HBanoBa A.A.

crynentka 4 xypca FOPTTIY (HITN)

r. HoBouepkacck, PO

Hayuneblii pykoBoautenn: Ilanduiaos A.H.
KaH/. TeXH. HayK, JIOLEHT,

r. HoBouepkacck, PO

BbIBOP 1 CPABHEHMUE 110 HAPETO UH®OPMMAILIMOHHBIX
CUCTEM JJIS1 MEJUIIMHCKAX YUPEXJIEHUI

AHHOTALUA
PaccmarpuBaeTcst yacTHBIA ciaydail mpumeHeHUs: MmeToauku [lapero amns
BEIOOpA U cpaBHEHUS HH(OPMAIIMOHHBIX CHCTEM TSI MEAUIIUHCKIX YUPEKICHIHA
KiroueBble cjioBa
“H(POPMAIMOHHEIE CUCTEMBI, BBIOOP 1m0 [1apero.

Ha cerommamunii 1neHp MHPOPMAIMOHHBIE CHUCTEMBI  SBISIOTCS
HEOTHEMJIEMOH YacThIO JIFOOOTO COBPEMEHHOTO MPEeNNpHATHS W OpraHU3alluH,
OHH MO3BOJISIOT aBTOMATU3UPOBATH OCHOBHBIC BUJIBI JEATEIILHOCTH OpraHU3allny,
a TaKXKe YIPaBJIATh €€ IKOHOMUYECKUMH IMOKa3aTeIsIMHU.

AKTYyanbHOCTh TMPHUMEHEHHS WH(POPMAIIMOHHBIX CHUCTEM OOYCIIOBJICHA
HEOOXOJAUMOCTBIO HCIOIh30BAHUS OOJBIIUX, U MOCTOSIHHO PACTYIINX, 00HEMOB
uHpOpMaIHU npu peuieHuu JIMAaTHOCTHUYECKHUX CTAaTUCTHUYECKHUX,
YOpaBJIEHYECKUX U APYTUX 33/1a4 B OpPraHU3all|HU.

Henpro maHHOTO aHaNM3a SBIICTCS CPAaBHCHUE W TOCICAYIONIHIA BEIOOD
WHGPOPMAIMOHHOW CUCTEMBI JUTI MEIUIIMHCKOTO YUIpexKIeHHs o MeToay [lapero.
Bribop mo Ilapero — parmmoHanbHash METOIWKA, TTO3BOJITIONIAS BBHIOPATH CpeIu
BCEX BO3MOXKHBIX aHAJIOTOB, CHOCOOHBIX HA 3aJaHHOM OJHOPOIHOM MHOYKECTBE
BapHAHTOB BEHINONHATH T€ Xe¢ (DYHKIMHA C TEM K€, WM BO3MOXKHO, JYYIIUM
KaueCcTBOM, YEM MPOTOTHII.

Jliig moucka onTMMainbHOW MHGOPMALMOHHON CUCTEMBI OBLIM M3YYEHBI
CIEYIONTNE MPOAYKTHI:

- UC «Renovatio Clinicay;

- UC UndoneHr;

-1C:Menununa. CtoMaToioruyeckasi KIuHUKa.

[Iporpammuoe obecrieuenne Renovatio Clinica mpenctaBiseT coOoH
MEIWIUHCKYI0 WH(GOPMAIMOHHYIO CHCTEMY ISl aBTOMATH3aIlMH IPOIECCOB B
MEIWIMHCKUX YUPEKACHUSIX: OT aJIMUHUCTPATHBHO-X03SIMCTBEHHBIX JI0 JIeYeOHO-
IUaTHOCTUYECKUX. Renovatio Clinica — 3T0 MomoynmpHOe Wweb-TpuioxkeHue.
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Kaxapiit Moy MeAMIMHCKOW HH(MDOpMAIMOHHON cuctembl Renovatio Clinica
SIBIIICTCSI CAMOCTOSTEIIEHON (DYHKIIMOHATBHOM SIMHUTICH.

HUC "Unadoaent" mnpexacraBiaseT co0OH CHCTEeMy MMOAKIIOYaEMbIX
MIPOTPAMMHBIX MOJYJICH, C TOMOIIBIO0 KOTOPBIX MOXKHO MOJI00PATh ONTUMAIBHBIN
BapyaHT aBTOMAaTH3alluU. be3ycIOBHBIM MPEUMYIIECTBOM SBISETCS THOKOCTH
apXHTEKTYPHOTO pEIICHHs, NPEAOCTABIAIONAas BO3MOXXHOCTh B KpaTJ4aWIIvit

CPOK aIanTHPOBaTh MPOIAYKT IO HHANBUIyaIbHBIC TPEOOBaHMUS KIIMECHTA.
CpaBHUTENBHBIN aHANNW3 10 OCHOBHBIM KpPUTEPHAM, IIPEICTABICHHBIX

BEIIIE HH()OPMAITMOHHBIX CHCTEM, 0TOOpaskeH B Tabmure 1.

Tabnuna 1 — CpaBHUTENBHBII aHAM3 [0 KPUTEPHSIM

Cuctembl aHAJIOTH
Kputepun onenku uc nuc 1C:MenunuHa.
MIPOTyKTUBHOCTHU «Renovatio Wndonent Cromaronormyeckas
Clinicay (Bapuant 2) | kinuHuKka (Bapuanr 3)
(Bapuanr 1)
1 2 3 4
CroumocTb 27000 29000 31000
(TBIC.,pY0)
BricTponeiicTBue 1 2 1
(cex)
SMS- HET ecTb HET
nH(pOpPMHUpOBaHHE
KIIMCHTOB
BcerpoeHHblil s3Ik PHP PHP 1C
POrpaMMHUPOBaHUS
Coenunenue ¢ He tpebyercst | He Tpebyercs He tpebyercs
WuTepHeToM npu
pabote
S3b1k uHTEpQeEiica pycckuit Pyccxwuii u Pyccxwui
AHTJIMHCKUN
Texunueckas ecTb ecTb ecTb
TIOJIJIePIKKA
OOHoOBNIEHNE HET ecTb ecTb
CHCTEMBI

Tenepp npumenum nouck no Ilapero. [as 3TOro BBIIOIHMM MONAPHOE
CpaBHEHHUE ANBTEPHATHB M0 BCEM KPUTECPHSM.
CpaBHutenbHbI aHanmu3 Bapuant 1 u Bapuant 2 npezncrasieH B Tabnuie
2. Takum oGpa3zom, uckimodaercs BapuaHt 2, Tak kak oHa He Jydire BapuanT |
HH 10 OJHOMY U3 KPUTEPHEB.
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Ta0auna 2 — CpaBHHUTEIbHAS TA0IHIA

Kpurepun cpaBHeHHs CucTeMbl aHAIOTH
Bapuanr 1 Bapuant 2
1 2 3
CronmMocTb +
BricTponelicTBue +
SMS-nudopmupoBanue +
BcerpoeHHsli 361K +
[IPOrpaMMHpOBaHNE
Coenunenne ¢ nTepaeToMm + +
S13bIk nHTEpdetica +
Texanueckas moepixka + +
OGHOBIICHHE CHCTEMBI +

Hanee cpaBauM Bapuant | 1 BapuanT 3. JlaHHBIT aHATH3 MIPEICTAaBICH B
Tabauue 3, U3 Hee BUAHO, UTO MCKItouaercst Bapuanr 1.
Tab6muna 3 — CpaBHUTEIbHAS TaOIHIIA

Kpurepuu cpaBHeHHS CHCTEMBI aHATIOTH
Bapuanr 1 Bapuanr 3
CTouMocTh +

BricTponelicTBue + +
SMS-urdopmupoBanue + +
BcerpoeHHslii 361K + +

POrpaMMHPOBAHHE
Coeaunenune ¢ UHTepHeTOM + +
S13p1k nHTEpdetica +
Texauueckas NoAACPKKa + +
OOHOBIICHHUE CHCTEMBI +

C 1noMoOmpl0 [JAHHOTO HCCIICAOBaHUS ObUla BbIOpaHa HaubOoiee
ONTUMAJIbHAsA W BBITOAHAA JId NPUMCHCHUA B MCEIUIUHCKOM YUPCKIACHUH,
nHpopMalMoHHas  cucremMa noj  HammenoBanueM  1C:  MeaunuHBL
Cromatosorus. Tak ke JaHHBIH aHANN3 MMO3BOJMI CPAaBHUTh BCE JOCTOMHCTBA U
HEJIOCTaTKN HCCIIEAYEMBIX CHUCTEM, U BBIIBHThH CJa0ble MECTa, KOTOPbIE MOTYT
JIMIIATh MEAUIIHCKOE YUPEKACHHE T0JDKHON aBTOMATHU3aMY U YIIPABICHHUSL.

Cnucok ucnoJb3yeMoii JIuTepaTyphbl

1. Tlandunos A.H., IToropenos A.C. Monenb NpuHATHS pelIeHUH Ha
ocHOBe HeueTHOH mHpopmanun//MozaenupoBanue. Teopust, METOIBI U CPECTBA!
matep. XIII Mexnaynap. Haydw.-paktud. kKoHd. (27 despamss 2013 1,
Hogouepkacck). HooBouepkacck: FOPI'TY(HIIN), 2013.C. 59-63.;

2. Meroguka u anropurc BbiOopa aHamoroB B Ilapero paccrmoeHusx.
[DnexTponHbIH pecypc]. - Pexum JOCTyTIa: URL:
http//cyberleninka.ru/article/n/metodika-i-algoritm-vybora-analogov-v-pareto-
rassloeniyah (nata obparmienue: 14.01.2018)

©As3aposa JI.C., Usanosa A.A., 2018
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AJiexceeB A.A.,

acniupanrt 1 kypca

(akyIpTeT TEIIOCHAOKCHHE, BEHTIIIALNS, KOHAUIIMOHUPOBAHHIE BO3/IyXa,
razocHaO)keHue u ocBelienue 3aanuii COY

PeBenko B.B.,

acrmpanTt | Kypca

(akyIpTeT IPOCKTHPOBAHUE U CTPOUTEIBCTBO JOPOT, METPOIIOJIUTECHOB,
a’pOJIPOMOB, MOCTOB M TPAHCIIOPTHBIX ToHHENEeH COY

r. Kpacnosipck, Poccuiickas @enepanuist

OKYIMAEMOCTH IPUTOYHBIX KJTATIAHOB /151 ECTECTBEHHOM
BEHTWIAIAU B YCJIOBUAX KPAUHEI'O CEBEPA.

AHHOTALUA:

MHOXX€ECTBO COBPEMEHHBIX MHOTOATKHBIX JIOMOB BO3BOJSTCS C
TepPMETHYHBIM IDIACTUKOBBIMH OKHAMH W BO3AYX000MEH (MH(WIBTpAmus)
CTpEeMHUTCS K HYIIO, CIEIOBATENFHO, YXYIIAETCS KadeCTBO CpeAbl OOMTaHUSI
MTOCTOSIHHBIX KIJIBIIOB, HO TaKWe OKOHHBIC KOHCTPYKIIMH ITO3BOJITIOT CHU3UTH
3aTpaThl Ha TEIUIONOTpeONeHus 3maHueM. M molstomy s obecriedeHus
HEO0O0XOAUMOTO BO3AYXOOOMEHA HCIIONB3YeTCsS IPOBETPUBAHUE, IMPH CPEIHHUX
YCIIOBHSIX OTOMHUTENIFHOTO MEPHOJIa BBI3BIBACTCS CBEPXHOPMATHBHBIN IPHTOK
BOSI[yXS_ nu yBCJ’[I/I‘II/IBaCT 3anaTBI Ha TeHJ'[OByIO 3Heprmo. HpI/IMeHeHI/Ie
CHGHI/IaHI/ISI/IpOBaHHHX HpI/ITOLIHI)IX KJIAaITaHOB B COBOKyl'IHOCTI/I C FepMeTI/I‘IHBIMI/I
OKHaAMH MOXKET O6eCHe‘-II/ITI) HOpMaTHBHBIﬁ HpI/ITOK U HE )IOHyCTI/ITI) €ro
MpeBbillieHUE. BrllieonucanHble penieHuss TOMOTY CHU3UTh JKCILTyaTallMOHHbIE
3aTpaThl Ha TEIUIOBYIO OHEPrul0, W KakK CIEACTBUE YIYYIIUTh KauecTBO
MUKpPOKJIMMAaTa B MIOMEIIECHUH.

KuaroueBble cjioBa

€CTeCTBeHHas BEHTHJISLIMS, JKUJIBIC 3/1aHMS, COBOKYIIHbIE

JIMCKOHTUPOBAHHBIE 3aTpaThl, KpailHUil ceBep.

PucyHox 1 — miaH THIIOBOTO 3Ta)ka pacCUUTHIBAEMOI0 TIOMEILEHHUS.
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Tabnuma 1 — cTpouTesbHAsT KJIMMATOJIOTHS PacCMaTPUBACMOro paifoHa

(Aymunxa)[1]
Temmepatypa Cpennss Cpennsis [pomomxurensn | ['COIT
BO3J(yXa Hanbomee | TeMmmepaTypa CKOPOCTh 0CTh
XOJIOIHOU OTOITUTEJIFHOTO | BETpa, M/C,3a | OTOHMHTEIHHOIO
nsaTuaHeBkH, °C, Tepuoaa co MIEpUOJI CO nepuoza cpenHei
00eCIeYeHHOCThI0 | cpenHeit cpenHeit CYyTOYHOH
0,92 CYyTOYHOH CYTOYHOH TeMIeparypoin

Temmepatrypoil | Temmeparypoil | Bo3myxa < 8 °C

Bo3nyxa < 8 °C | Bo3myxa<8

°C

-46 -14,1 5,0 310 10571

I'eomeTprueckne XapaKTepUCTHKY 34aHHSI CBEJICHBI B TA0IHITy 2
Tabnuna 2 - ['eoMeTprueckre XapaKTepUCTHKU 31aHHI, HCCIIENyEeMBIX B
pabore.

IInom | IImoma | Ilmoman | Ilmomy | IDlmomy | XKwmma OranmBae | Bric

anp b b anp anp a1 MBIt oTa

CTeH, | TMOKpHI | Mepekphl | OKOH, | nBepe | miuoma | obbem, M® | 371aH

M2 THA, M? | T, M? M2 i, M2 b, M2 usl, M
3man | 497,37 | 600,19 | 600,19 301,73 | 5 1758,4 | 8205,7 16,5

nue

CoBokymnHble AuckoHTHpOoBaHHbIE 3aTpaThl (C/I3) 32 BeCh CPOK CITyKOBI
o0opynoBanus onpeenstorcs mo Gopmyie (1) 6oee mOAPOOHO METOAUKA
omnucasa B [2].

C/13=K x(1+p/100)™+23 x((1+p/100)"-1) x(100:p) pyo. €))

rae K — kanuranbHble 3aTpaThl, pyo;

3 — cymMapHbIe TOJJ0BBIE IKCIUTyaTal[HOHHbIE 3aTpaThl, py0./To;

p — HOpMa JANCKOHTAa, %o;

T — pacueTHBIN CPOK, JET.

CyMMaprIe TOAOBBIC OKCIUTYaTAallMOHHBIC 3aTpaTbl HaAXOJIATCA IO
dbopmyie (2):

3 = Dsen + Dam, py0/TOT )

T71€ Doyen - 3aTPATHI HA TEIIOBYEO SHEPTHIO, PYO./TO.

Oav - aMOPTU3AIIMOHHBIE OTYHCIIEHHS Ha 000pyaoBaHus, py0./rox.

Pacuersl cBOTUM B TabmuIy 3.

Tabauna 3 - pe3ynpTaThl pacueTa COBOKYIHbBIX TUCKOHTHPYEMbIX 3aTpatT

T, net C/J13 Bapumanr 1, pyo C3/1 Bapuant 2, py6
0 377500 0

1 660628 628894,3

2 972068,9 1320678

3 1314654 2081640

4 1691497 2918698

5 2106025 3839462
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PucyHok 2 — rpaduk okymaeMocTH.

B mepBom BapuaHTe paccMaTpHBaeTCA NPUMEHEHHE BHICOKOT€PMETHUHBIX
OKOH C TPHUTOKOM depe3 mpuroudHsle kiamaHnel ADPOKO, Bo BTOpoM mpHu
HEKOHTPOJIMPYEMOM IIPUTOKE 3a CUET WHOUIBTPALMH dYepe3 OKHa c Ooiee
BBICOKO BO3/IyXONPOHHIIAEMOCTBIO.

ITo pe3ynpraTam pabGOTHl MOXKHO YBHMIETh, YTO NMPHUMEHEHHE MPUTOYHBIX
KJIalmlaHOB  1J1d €CTECTBECHHOM BCHTUWIAIIUM B COBOKYITHOCTH TI'€PpMETUYHBIMU
OKHaMH 3HaYMTEJIbHO CHIDKAET IMOTpeOJIeHHE TEIUIOBOM SHEpPruM 3JaHueM, 0e3
YXYIIIEHUS apaMeTpOB MUKPOKIIUMATA 3JaHusl.

Cnucok auTepaTypsl:

l. OdunmanbHEI CalT MPaBOBOM N HOPMAaTHBHO-TEXHUYECKOM
JIOKyMEHTALUH URL: http://docs.cntd.ru/document/1200095546 (mara
obpamenns 12.01.2018)

2. Camapua O.[[. Bompocsl 5SKOHOMHKH B 0OOECIEYCHHUH
MHUKpOKIIMMaTta 3maHuil. Hayunoe mimanme. 2-¢ u3zd., mepepad. m gom. — M.:
WsnarensctBo ACB, 2015.

3. KoHkypc «ApXuTeKTypHass KOHIEHIWs 3JaHUi C HYJIEBBIM
notpebiennem sueprum» / [lerpos K.B., Cieap U.A., Opnos O.A., Peick 1.B.,
VYpycrumoB A.U. // CTpouTenbCTBO YHUKANBHBIX 3[aHUil U coopyxeHuid. 2012.
Ne 1.

© AnexceeB A.A., Perenko B.B., 2018
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Cuzos P.A.

ctyneHt 4 kypca AI'TY
r.Acrpaxass, PO
Jdenos K.B.

cryneHT 4 kypca AI'TY
r.Actpaxats, PO
BouiuenkoB A.Jl
crynest 4 kypca AI'TY
r.Acrpaxanb, PO

IIpeumyumiecTBa BBeleHHsI  OLleHKA BO3/1eiiCTBUS Mpolecca
undpoBuszauun B HeprerazoBoii oTpacim.

Hudposuzamus (wim nepexon Ha UMPOBOM croOco0 CBA3M, 3alUCH U
nepeiaun JJaHHBIX C MOMOILIBI0 IM(POBBIX YCTPOUCTB) YK€ JaBHO Hadajlach B
He(TEra3oBoM CEKTOpe, OJHAKO ceHJyac OHa CTaHOBHUTCS  KIIIOYEBOH
0COOCHHOCTBIO B OTpaciu. Huskne meHbl Ha He(Th 3aCTaBUINM ONEPAaTOPOB
MIEPEOIeHNTh CBOHM pacXoAbl, W LU(POBU3AIMS IOKa3ana ceds BaKHBIM
(haKkTOpOM CHIDKEHHUS 3aTpaT.

Hudposas ob6paboTka BKIOYAaET MpeoOpa3oBaHUE TEKCTa, U300paKeHHUH
W 3Byka B 1uppoByo ¢opMy, KoTopas MOXeT oOpabaTeIBaThcs U
aHaJIM3UPOBAThCSl KOMIbIOTepoM. LludpoBsie HeTETPOMBICIOBbIE TEXHOJIOTHH
IIO3BOJIAKOT KOMIIAaHUAM CO6I/IpaTI) MHOI'OYMCJICHHBIC JaHHBIC Ha BBICOKOM
JacTOTE€ C HWHTCIUICKTYAJIbHBIX MOJATYMKOB W AaHAJIU3UPOBATHL HUX B PEKUME
peasbHOro BpeMeHH (MM ¢ HE3HAUUTEIbHBIMH 33JICPIKKaAMH).

[To nmporHozam, k 2022 roxy €XeroaHble pacXojbl IPU MOPCKOH 100bIYe
HedTH gocTUTHYT 17,8 MIpA. 101, a CyMMapHO — BMeCTe C 100bIYei Ha cylie U
npu cnaHneBor nodsrue - k 2020 roxy pacxoznsl npessicsat 30,7 mupa. nomwt. Ho
9TH MOKAa3aTeM PacXo10B HE3HAUUTEIbHBI IO CPABHEHHUIO C BO3MOXKHBIM POCTOM
BBITOZIBI OT PACTIPOCTPAHEHHS MHTEIUIEKTYIBHBIX CHCTEM KOHTPOJISL.

CoryacHO HemaBHEMY NOKIagy BcemupHOTO 3KOHOMMUECKOro ¢opyma,
monHast udpoBas TpaHchopManys B He(PTETra30BOM CEKTOPE MOXKET TO3BOJIHTE,
B KOHEYHOM HTOTe, COKOHOMUTH OKOJIO 1,6 TPUILIMOHA JI0JUIAPOB B TJI00aTbHOM
MaciTade /il IPOMBIIIIEHHOCTH, €€ KIIMEHTOB U Ooliee mupokoro odmiecta. C
npyroii  croponbl, mnonpasaenenue  Oxcdopma  «Oxford  Economics»
MIPOTHO3UPYET YBeJIHMUeHNE JOOABICHHONH CTOMMOCTH B pa3mepe 816 mupa. noi.,
i 0,8% ot rmodaneroro BBIT k 2025 romy.

Ota BeMMYMHA UCXOIUT M3 ONTHMHU3ALNHN Pa3pabOTKH 3aJIeKel, CKBaXKHH,
JIOOBIYHBIX YCTAaHOBOK M HX ITPOM3BOAWTEIHHOCTH, OCHOBAaHHBIX Ha aHaJHM3e
JIAaHHBIX W3 TOJHOCTHIO OIM(POBaHHON cUcTeMbl. JlanpHeliliee MpeuMyIecTBO
IU(POBU3AIMN  PEATNU3YeTCs] C HCIOJIb30BAHHEM BHUPTYAIBHBIX MOJIEIEH,
TEHEPUPYEMBIX U3 IaHHBIX, YTO ITO3BOJISIET TECTUPOBATh 1 OLCHUBATH ITapaMeTPhI
pa3paboTKN C HANMEHBIINMH 3aTPATAMHU.
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AHanornyHeiM  00pa3oM, MOJENM MOTYT  HCIIOJIb30BAaThCA LIS
IIPOTHO3UPOBAHUS TEXHHUYECKOTO 00CITyKMBaHUS, COKpalIeHus
He3alJIaHUPOBAaHHBIX COOEB, B TO )K€ BPEMsI MOXXHO M3BJI€Yb LICHHBINA ONBIT MPU
NIPUMEHEHUN TEXHOJOTMHM Ha NPaKTHKE, KOTOPBII MOXHO pa3jieluTbh C
OCTaJILHBIMH, MOJYYUB B3aUMHYIO BBITOAy. TeM He MeHee, CHCTEMBI NPOBOAKH
TaKke TpeOYIOT NpH YCTAaHOBKE COONIOAEHWS Mep 10 OOecCIedeHHIo
KHOepOE30MacCHOCTH.

B Ceseprom mope 1mdpoBu3anus crocoOCTBOBajla HEIaBHEMY PE3KOMY
COKpAIICHWIO 3aTpaT M 3HAYUTENbHO O0Jerdmia pa3paboTKy IIPOEKTOB Ha
MECTOPOKACHUAX, ITOCKOJIBKY HCO6XO):[I/IMI)IG napamMeTphbl 6I)IJ'[I/I JICTKO HaﬁI[CHI)I C
TIOMOIIBIO TOYHOI'O MOJACIIUPOBAHMS.

«CeBepHOE MOpe - YyBCTBHUTEIIbHASI OKpYJKaroIas cpeia, ModTOMY ecTh
HEOOXOAMMOCTh B pa3paboTKe  TONHOLEHHBIX  IU(POBBIX  HEPTIHBIX
Mectopoxkaeruit [[THM]. McknroueHuneM sBisercs mwiatdopma Maersk's Culzean,
KOTOpasi SIBJISETCS OTHOCHUTENIHHO MpPOJBUHYTOW mm(ppoBoil ruiatdopmoit. Ona
MOXeT coOHMpaTh M TepenaBaTh TepadaWThl NaHHBIX Ha Iatdopme. BHempsis
OCHOBHYIO MH(]PACTPyKTypy, Kak 3TO OBIIO CIEIaHO, ONEepalMOHHBIE PACXOJBI
MOTYT OBITh COKpamieHs! Ha 10 MITH. ZOJUL. B TOI».

udposuzamms MOJKET OTZIEIBHO aHAJIM3UPOBATh Y4acTKH
JIPOCCIIEUPOBAHMS COTEH CKBA)XKWH, TOYHO pacHpeneiss JaHHBIE NMpPU JOObIUE,
9TOOBI B PE3YJIBTATE MOXKHO OBUIO CKOPPEKTHPOBATh ONTHUMAIbHBIE YCIOBHS
u3BiedYeHus: (urona Ha KaXIoW CKBaKUHE. B MOJHOCTHIO 1HM(POBHU30BAaHHOM
npeAnpruATHA 3aracbl MOXXHO OTCJIC)KHMBATh U ONTUMHU3HUPOBATH HX 2106131'-1}/ u3
J000r0 MecTa B peajibHOM BPEMEHH.

«Temmbl M3MeHeHUIT B He(TEra3oBOM CEKTOpE HHUKOTJa HE POCIH Tak
OBICTPO, OT JTOr0 KOMIAHWH, OE3YyCIIOBHO, MOJYYWJIM OOJIBIIYIO BBITOIY», -
ckaszasn Makapuo Hammu, rnaBa crparerun usBectHoit [T-komnannu Cisco. «U,
Kak 1 B OOJBIIMHCTBE OTpaciel, He(Tera3oBblii CEKTOP paboOTaeT ¢ OrPOMHBIM
00beMOM JTaHHBIX. UTOOBI MOMYyYHUTh OT HHUX HOJNB3Y, 3TH JaHHBIC JOJDKHBI OBITH
MOTYYEHBI U3 €T0 MHOTOYHCIICHHBIX NCTOYHHKOB M TIEPEHECEHBI B CICIUATIBHBIC
MIPUJIOKECHUS, KOTOPBIE CMOTYT 00pabaThIBaTh UX).

OnmHUM W3 TakWX CHOCOO0O0B PaboOTHI C AAHHBIMU SIBISETCS MAIIMHHOE
o0y4eHue - Mmpolecc, B KOTOPOM MPOTrpaMMHOE 0OecIieueHne MCHONb3YeTCs IS
[TOKMCKA TAHHBIX, BBISIBJIICHUS II1a0JIOHOB U OIICHKH BEPOSITHOCTH OYIYIIIMX COOCB.
[TporpamMmmHOe 0O0ecHeYeHHE HUCIONb3YET AITOPUTMBI - CEPHIO BBIYHUCICHHH U
aBTOMAaTU3UPOBAHHBIX 3aJad — 4YTOOBI MOMOYb CIIPABUTHCA C TOTEHIMAIBEHO
poOIeMHBIM 000pY/IOBaHUEM M MOMOYh B IPOTHO3MPOBAHHWU COOEB, C ILIENBIO
YEero MOXET OBITh MPOBEJICHO NMPOPUIAKTHIECKOE OOCITy)KHBaHHE. JTH JaHHbIC
TaKXXe CYIIECTBYIOT JJISI CO3/IaHMsl BUPTYAJIBHOTO «JIBOWHHMKA», KOTOPBIH MOKET
UCIIONIB30BAThCS ISl  MOJENMPOBAaHMUSA pPa3IMYHBIX BapHaHTOB pa3paboTKu
MECTOPOXKICHNUS, TOMoras pa3padoTaTh CaMblil emeBbli U 3 (EKTUBHBIN IIaH
pa3paboTKH.
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HOCKOﬂbe JaHHBbIC MCPCMCIIAIOTCA, '-ITO6bI rapaHTupoBaTb, 4YTO OHHU
TIOTIA/IAI0T B HY)KHOE BPEMsI M B HY)KHOE MECTO, HEOOXOIUMO TaKXe MPOBOJIUTH
MOJUTUKY B OTHOUICHHM BIIQJICHHUS JIAHHBIMH, KOH(QWIEHIMAIBHOCTH W
KHOEpOE30MaCHOCTH.

Xots mpoOieMbl  KHOEpOE30MacHOCTH MOTYT OBITh  HETPHUATHBIM
cliencTBUEM IH(POBOro Mepexoia, MCIONB30BaHHE IIEPEJOBBIX HHCTPYMEHTOB
aHaNM3a ¥ MOJCIUPOBAHUS IS ONTUMHU3ALUK 3alacoB M ONEpalid Hall HUMH
CTaJI0 OJHUM U3 HEMHOTHX CIOCOOOB TOOUTHCS ycmexa B He()Tera3oBOi oTpacin
¢ mpeo0ITagaHneM HHA3KUX IIeH Ha HE(PTb.

CHHCOK HCIO0JIb30BAHHOM JINTEPATYPbI:

1) «The Practice of Network Security Monitoring: Understanding Incident
Detection and Response», aBrop — Richard Bejtlich; 2013 rox

2) KubepbeszomacHOCTs M yHpaBlieHHE WHTEpPHETOM: JIOKYMEHTH ¢
MaTepHalbl Uil POCCUHCKHX peryisropoB u skcrmeproB / Ots. pex. M.b.
Kacenosa; coct. O.B. lemunos u M.b. Kacenosa. — M.: Craryt, 2013. —c.]

3) «10 riaBHBIX MPUHIUIIOB OCTPOCHUS CETH TS HU(POBU3ALUI» - aBT.
3esc Keppasana, m3a. ot ¢es. 2016 .

© Jenos K.B., Cuzos P.A., beruenkoB A.J., 2018

Jouenko H.A., Haxyes M.II., Taposin A.T'.
(t. PoctoB-Ha-/lony, JIoHCKOI rocy1apCTBEHHBIN CTPOUTEIBHBIN
YHUBEPCHUTET)

OCOBEHHOCTH KOHTPOJISI KAYECTBA TOPKPET-
BETOHA

C romamm TexHOJOTHsI OETOHa W3 WHHOBAIMOHHOW IIPEBpATHIIACh B
KJIACCHYECKYI0 M TPHUMEHSETCS B PSAAC OTpacieil dKOHOMHUKH ISl PEIICHHA
pa3HBIX TIPOM3BOJACTBEHHBIX 3a4ad. TOPKPETHpOBaHWE - 3TO TIOCIOMHOE
HaHECEHHE INTYKATypHBIX HJIM OCETOHHBIX PAacTBOPOB IMOJ BHYIIUTEIbHBIM
JaBICHHUEM, 3a CYeT KOTOPOro oO0ecHeynBaeTcs B3aMMOACHCTBUE YaCTHUII
pacTBopa c 3apaHee MOArOTOBICHHON MOBEPXHOCTBIO. ECM UMEIOTCS TPELIUHBI
U MEJIKHE MOPBI, TO OHY 3aIOJHAIOTCS B Ipolecce padoThl.

KoHTpons kadecTBa BBINONHSETCA B COOTBETCTBUM C HOPMAaMM Ha
TOPKPET-0ETOH, KOTOpBbIE YAaCTHMYHO, HO OTJIHMYAIOTCS OT METO/a HCIIBITaHHs
0eToHa, B OCHOBHOM, C TOYKH 3PEHHUs] KOHTPOJISI KauyecTBa CBEKEYI0)KEHHOTO
0eToHa, a Tak ’K€ U3TOTOBJIECHHUS KOHTPOJILHBIX 00pa3oB 1 00beMa HCIIBITAHUH.

Omnpepenenue NPUroJHOCTH TOPKpeT-0eToHa. [IpurogHocTs TOpKpeT-
OeToHa OmNpeleNsIIoT A0 Hayana paboTel ¢ HUM. B pesynbraTe NpoBEpKH
ClIeqyeT YCTaHOBUTh, MOKHO JIM IIPH JaHHOM IOAOOpE MaTepHaliOB MOJIyYUThH
HE0OXOIUMBIEC CBOMCTBA TOPKpET-OeTOHA?
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[Tockonbky TOTOBBIH TOPKPET-OETOH OTIMYAETCS MO COCTaBy OT
UCXOJHOW CMECH, TO IMPOBEPATh €ro MPUTOAHOCTH CIEAYeT TaKkXKe M B TeX
cilydasiX, KOTJa MCXOJHasi CMeCh HaXxOJUTCS Ha CTaJWd HM3TOTOBJICHUS, TaK
Ha3bIBaeMBI pelentypHblii O6eroH. Kpome Toro, ciieayeT ompeaeinuTb 103y
AKTUBHBIX T00ABOK M MX BIMSHUE HA MPOYHOCTH. [lapaniensHo U3rOTOBISIOT U
MPOBEPSAIOT OETOHHYIO CMECh M OETOH aHAIOTHYHOTO COCTaBa 0e3 aKTUBHBIX
100aBOK.

IIpoBepka kavecTBa TOpKpeT-0eToHAa. [Ipy TPUMEHEHUH CYXOro
METOZIa TOPKPETUPOBAHMS HCXOMHYIO CMECh JepXkaT TMOJ MOCTOSHHBIM
HabJIoIeHueM, YTOOBI He JONYCTHTh 00pa30BaHusl KIIyOKOB B CMECH IIEMEHTa U
3aIrOJTHUTEIS.

CBeXeyNoXeHHbIII OETOH U3 CTPOUTEIHHOTO JJIEMEHTa PEKOMEHAYETCs
MPOBEPSATh 4Yepe3 OINpe/eleHHbIe MPOMEXYTKH BpeMeHH (kaxuasle 100
M> GeToHa), a MIOTHOCTh M BOJOLEMEHTHOE OTHONIEHWE WIIM COCTaB OETOHA —
poBepsitoTcsi B cooTBeTcTBUU ¢ TpeboBanmsmu CHull. Ilpu HecooTBeTCcTBUM
pe3yabTaTOB MPOBEPKH HA MPUTOIHOCTH HCXOAHYIO CMECh HEOOXOIMMO
CKOPPEKTHPOBATh COOTBETCTBYIONIUM 00pa3oMm.

UroObl J0Ka3aTh MPOYHOCTh 3aTBEPICBINErO TOPKPET-0ETOHA, Kak
MPaBWJIO, MCHONB3YIOT KepHBl amamerpoM 10 u BeicoToit 10 cMm, KoTOpwIe
PEKOMEHAYIOT OpaTh WM M3 COOPYKEHHsI, KOHCTPYKI[MH WJIM M3 CHEIHATBHO
W3TOTOBJICHHBIX IUIAT, €CIH OETOH MOXHO CBOOOJHO TMpoOypuTh 0Oe3
CYLIECTBEHHOIO  IOBPEXKIEHHUSI  CTPYKTYpbl. MOXHO  PEKOMEHIOBaTh
clenyromuii  00beM NPOBEpKH: NpH yKiagke MeHee udeMm 100 wm? Getona
HeoOxoauMa cepust u3 6 00pasloB A MCHBITAHUH, TpU 00beme cBbimie 300
m> GeToHa HeoOXxoauMa cepusi W3 6 00pa3loB Ui WCIBITAHWA B Hadase
OETOHHMPOBAHMS W MOTOM II0 Mepe HEOOXOIMMOCTU C UX OTOOPOM OT KaXKABIX
250 m* GetoHa.

I[Ipu pabore c¢ OeroHom kimacca B22,5-B30 tpeOyeTcst yaBOCHHOE
KOJIMYECTBO 00pa3loB Ui UchbITaHui. KepHBl XpaHAT M HMCHBITHIBAIOT Ha
IUIOTHOCTH B BO3pacTe 28 aHEH, a TakKe OMpeessioT Mpeies MPOYHOCTH MPH
cxaruu. Ecnu u3BledeHHE KEpHOB HEBO3MOXHO, HAmpuUMep, BCIEIACTBUE
HE3HAYUTENbHONH TOJIIUHBI CTPOUTENBHBIX, TO OJHOPOJAHOCTh KauecTBa
MOKPBITUSI  OETOHHOTO  COOPYXKEHHsI KOHCTPYKI[MM MOXXHO HPOBEPHUTH
HEepa3pyLIAIONIMM METO0M KOHTPOJIS.

[IpumeHenne TOPKpET-OETOHA CErO/iHS JIOCTATOYHO PACIPOCTPAHEHO.
JlaHHasi MeTOAMKa WCIOJIb3YEeTCS Ul KpEIUIeHHs TOPHBIX II0pOX TpHU
MOJ3EMHBIX ~ paboTax B  TOPHOJNOOBIBAIOIIEH  NPOMBINUICHHOCTH  H
TOHHEJECTPOCHUU. M HMEHHO NO3TOMY TIIATEIbHBI KOHTPOJb KadecTBa
TOpKpeT-0eToHa 0COOCHHO HEOOXOIUM B CTPOUTEIBCTBE NI O0ECICUCHUS
Ha/I©KHOCTH ¥ IPOYHOCTH KOHCTPYKIMH U COOPY>KECHHH.

©JHouenko H.A., Haxyes M.IL., Tapostn A.T'., 2018
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Eabmaesa I.M., Ha:xyeB M.II., Taposin A.T.
(r. PocroB-Ha-Jlony, JIOHCKO# rocyapcTBEHHBIN CTPOUTEIBHBIA
YHHUBEPCUTET)

OOBEHHOCTH KOHTPOJISA KAYECTBA IIPH
HEMEHTUPOBAHUU I'PYHTA

IlemeHTamust TPyHTOB 3TO OAWH M3 CIOCOOOB  IPOM3BOJCTBA
CTPOUTEIBHBIX paboT, CYIIHOCTh KOTOPOTO 3aKIIFOYAETCs B 3aII0JIHEHNE ITyCTOT U
TPEIIMH B TPYHTaxX LIEMEHTHBIM pacTBOpoM. CyIlecTBYeT AOCTATOYHO OOJBIIOE
KOJIMYCCTBO METOAOB HEMEHTAIWU T'PYHTOB, KOTOPLIE MOI'YT BE€CbMa CHJIBHO
OTJIMYAIOTCSI KaK 10 ypPOBHIO A((PEKTHBHOCTH INPOBOJMMBIX PabOT, Tak M MO
CKOPOCTH M CTOMMOCTH 3arpaT. OnHoi u3 Haubojee MOMyJIIPHBIX TEXHOJIOTHH,
SBISIETCSl CTpyHHas neMeHTauusi TpyHToB (Mmeron Jet Grouting), naHHas
TEXHOJIOTUS TIPUMEHSETCS U1 UCKYCCTBEHHOI'O YKPEIUICHHS MacCHBOB IpYyHTA.
IIpn momomu CcTpPyHHOH TEXHOJOTHH IIEMCHTHPOBAHHUS TPYHTOB MOXKHO
COOpYXaTh (yHIAMEHTBI, APEHAKHBIC KOHCTPYKIWH, pa3lIMdHbIC BHIBI CBaill M
MHOTO€ JpyTroe.

TexHonoruss CTpyMHOM LEMEHTalMM  3aKIYaeTcs B CO3JaHUHU
OKaMEHEBIIEr0 OCHOBAHMS B BHJE I'PYHTOILIEMEHTHOMN CBau, JAHHAsI CBAsl MOXKET
OBITh YCTPOCHA KaK CIUIOIIHBIM MacCHBOM, TaK U C OMPEENCHHBIM maroM. [1pu
yCTpPONCTBE TaKOM CBaW 3aKJIajka IIEeMEHTHOT'O PacTBOpa OCYIIECTBIIAETCS MyTeM
BCIPBICKMBAHUSI 3TOIO pPAcTBOpa B CKBaXXMHY Ha 00paTHOM Xone OypoBoi
TOJIOBKH.

IIpu neMeHTanMu IpyHTOB INPUMEHSIOT IIEMEHTHBIE, [IEMEHTHO-TIECYaHO-
[JIMHUCTBIE,  LIEMEHTHO-TIECYaHble, LEMEHTHO-TJIMHUCTbIE  HMHBEKI[MOHHBIE
pPacTBOPEL. Hawubonee MPEANOYTUTEIEHBIM SIBIIICTCS MIpUMEHEHHE
TPEXKOMIIOHEHTHOTO LEMEHTHO-NECUaHO-TTIMHUCTOrO pacTBopa. 910
00yCIIOBIICHO TEM YTO, IEMEHTHO-IIECYaHbIE PACTBOPHI HMEIOT BHICOKHH yPOBEHb
pacciianBaeMOCTH, BCIIEACTBHE UYETO IPOUCXOIUT HEPAaBHOMEPHOE 3aIlOIHEHHUE
MyCTOT, a LEMEHTHO-TJIMHUCTBIE PACTBOPHI HANPOTHB HMMEIOT IOBBIIICHHBINA
YPOBEHBb YCaJIKH, MO3TOMY B JAIbHEHIIEM MOXXET NPOU3OHTH 00pa3zoBaHUE
OCTAaTOYHBIX [TOJIOCTEM.

CylIecTBYIOT pa3yinuHble CIOcoObl MPOBEPKM KadyecTBa IEMEHTAllud B
3aBUCUMOCTH OT BHMJA IpyHTa. Tak 3aKkapCTOBAaHHbIE TPYHThI, I'ZI€ ITyCTOTBI
o0pasyroTcsi U3-3a pacTBOPEHUs] KapOOHATHBIX TOPHBIX IOPOA, IMPOBEPSIOT C
TIOMOIIBIO [IEMEHTAllMM KOHTPOJIBHBIX CKBAXWH MM Oypenus. s mpoBepku
JIETKOPACTBOPHMBIX T'PYHTOB IIPUHATO ONIPEENATh YPOBEHb BOJAOMNOIIOIECHHUS.

Ecnu sxe roBOpUTH O NPOYHOCTHBIX U T€OMETPUUYECKUX XapaKTEPUCTHKAX
I'PYHTOLIEMEHTHBIX CBali, TO 3/1€Ch IIPHHATO HCIIOJIb30BATh CIEAYIONINE CIIOCOOBI
KOHTpPOJII WX KadecTBa: BBHIOYpHUBAHWE, WCIBITAHHE CTAaTUCTUYECKUMHU
Harpy3kamH, a TaKXKe JICKTPOMarHUTHBIE, JIEKTPOMETPHUECKIE U aKyCTHUECKHE
METO/1bI UCTIBITAHUMN.
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Wtak, TEXHOJIOTHS CTPYWHOW IEMCHTAI[MM TIPYHTOB O0JIaZaeT pSIOM
crenyrommx npeuMyinects. OHa JaeT BO3MOXKHOCTH 3aKJIAAKH (pyHIaMEHTHOTO
OCHOBaHMS PSIAOM C JPYTUMHM IIOCTPOMKAMU M MO3BOJSATH IMPOBOAUTH
CTpOUTEIbHBIE PaOOTHI B JIIOOBIX YCIOBUSX, HAIIPUMEP, HA CECMHUUECKH aKTHBHBIX
MOYBAX.

© EnpmaeBa /.M., HaxyeB M.IL., Taposin A.T'., 2018

Ecun E.10O.,

CTYJIeHT 6 Kypca

CTPOUTENBHOTO (haKyyIbTeTa
TTACY,

r. Tomck, Poccuiickas @eneparus

SHEPTO3®®EKTUBHOCTH 3JAHUN B EBPOIIEICKOM COIO3E

Ha crpontensctBo mpuxoautcs 40% obmiero morpeOiieHHsT SHEPTUH B
EBpomneiickom coroze (EC). DT1OT cexTop pacmmpsieTcsa, a 3HA4UT, U €ro
sHepreTudeckue norpednoctu. OrpaHnumBas sHepreTuueckue morpedHoctu, EC
COKpAaTUT JHEPIeTHYECKYIO 3aBHCUMOCTb W BBIOPOCHI MapHUKOBBIX Ta3oB MU
JIOCTHTHET Tporpecca B JIOCTHDKCHHUH CBOEH LIENHW COKpAIleHUs OOILIero
norpednenus sHepruu Ha 20% k 2020 romy [2]. DTo nocruraercs myTem
npunsitoi mupextuBbl 2010/31 / EC EBponeiickoro napiamenrta u Cosera ot 19
Mas 2010 roga 00 3Hepro3hHEeKTUBHOCTH 3TaHUIA.

Hacrosmass ~ JlupexkTiBa  HampaBjeHa Ha  yJydlleHHE  OONIMX
SHEPreTUYeCKUX XapakTepucTWk 3aaHuii B EC ¢ ydeToM KIMMaTH4ecKuX W
MecTHBIX ycnoBuii. OHa ycTaHaBIMBacT MHHHMAaJbHbIE TpeOOBaHMSA U
ennHoOOpasHple MeTonbl. OHa OXBaTbIBaeT MOTpeOIEHHE JHEPrUH s
OTOIIIICHUSI, HArPEBA BOJIbI, OXJIAXKICHNUS, BEHTHIISAIINN 1 OCBEICHHUS.

HanvonaneHble  BIAacTM  JOJDKHBI  yCTAQHABIMBAaTh  MHHHMAJbHBIC
TpeboBaHMsA K HHEProdPpPeKTHBHOCTH C TOUKH 3peHHs 3arpar. OHH HOIDKHBI
MepecMaTPUBATHLCSI HE PEXKE OJJHOTO pasa B ISTh JIET.

TpeboBaHusT MPUMEHSIOTCS K CHUCTEMaM OTOIUICHUS, TOpPSYCH BOIBI U
KOHAWIMOHUPOBAHUA BO3AyXa, 4 TAKXKEC K CUCTEMaM 6OHBHIOI>’I BCHTHJIALIMHU.

Komuccuss  oTBewaer 3a  ompelelieHME  METOJIOJIOTHHM  pacyera
ONTHUMAJIBHBIX IO CTOUMOCTH TIOTPEOHOCTEH B 9HEProd(PEeKTUBHOCTH.

HoBble 3maHMst JOMKHBI OTBEYaTh MHHUMAJIBHBIM TpPEOOBAHUSIM U
COJIep)KaTh BBICOKO((EKTUBHBIC AJbTEPHATUBHBIC JSHEPIeTHUECKHE CHCTEMBI.
HoBble 3pmaHMs, HCHONB3yeMble TOCYJAapCTBEHHBIMM OpraHaMH B KadecTBe
BIIAJICIBIIEB, TOJDKHBI COOTBETCTBOBATh KputepusiM NZEB * k 31 mekadps 2018
rojia - IpyruM HOBOCTPOHKaM JIBa Tojia cirycts [2].
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st cylecTByroImMX 34aHUN, IOABEPraroUXCcs KalluTaIbHOMY PEMOHTY,
HEOOXOZMMO TIOBBICHTH OOIIyI0 3HEpProdp(eKTUBHOCTH JUIS YAOBICTBOPEHHMS
TpeboBanuii EC.

HannonaneHble BIacTH cO31aJid CHCTEMY HPOM3BOJCTBA CEPTHU(PHKATOB
SHEPTrUM Ha CTPOUTEIHCTBO. OTOT 3HAYOK MPEAOCTABIISET IMOTCHIHAIHHBIM
MOKYTIaTeIsIM nnm apeHzaTopam “HPOPMAIIHIO 0 CTOMMOCTH
SHEepProdQPEeKTUBHOCTH 3MaHHWS M JAeT PEKOMEHJAlWH IO IIOBBIIICHHIO
a¢dextuBHOCTH 3aTpaT. OH MODKEH OBITh BKJIIOYEH BO BCE OOBSBICHHS O
MpoAaXkax WK apeH/ie 31anuii B kommepueckux CMU.

HaLII/IOHaJ'II)HI)Ie BJIaCTU JOJIKHBI TIPUHATH HCO6XOI[I/IMI)IC MEPBI 1A
obecrieueHHs KOHTPOJISI CUCTEM OTOIUICHHS U OXJIaXKICHUSI.

B TO Bpemst kak Uil HOBBIX 3laHHH OOBIYHO TPeOyeTCsl MeHee TPeX-IsTh
JUTPOB TOIOYHOTO Ma3zyTa Ha KBaJpaTHBII METp B TOJ, CTapble 31aHHA
MOTPEOISIIOT B CPEJHEM OKOJO 25 JMTPOB. B HEKOTOPHIX 3MaHMAX Jaxe
Tpedyercs 1o 60 ymutpos [1].

B nacrosmee Bpemst okono 35% 3manmit EC crapme 50 sner. braromaps
TIOBBIIICHUIO 3HEProd(pEeKTHBHOCTH 34aHMH MBI MOTJIM OBl COKpaTHThH odmiee
norpednenue snepruu EC Ha 5-6% u canzuth Be1Opocs CO 2 npumepHo Ha 5%
[1].

Bruto mpuHATO permieHne 100aBUTH PAI Mep K AeHcTByromel JupexTuse,
HaNpaBlICHHONH Ha YCKOPEHHE pPEHTA0EIbHOr0 OOHOBJICHHS CYIIECTBYIOIINX
3]18.HI/II7L By}]yT TaKXeC O6HOBH€HLI TIOJIOKCHHUA (6] HHTCJUICKTYaJIbHBIX
TEXHOJIOTHUAX )41 TEXHHUYCCKUX CTPOUTEIIbHBIX CHUCTEMaAX, BKJIKOYas
aBTOMATH3AI[MI0, a JJCKTPOHHAS MOOWIBHOCTH OyaeT BK/IOUeHa B cdepy
neiictBus JIUpEKTUBBI.

B cootBetcTBUH C feiicTByomIEH AnpekTHBOI Mo sHEprodd ek THBHOCTH
3aHUN:

e cepTUdUKaTH 3HEProdP(HEeKTHBHOCTH JTOIKHBI OBITH BKIIIOYEHBI BO BCE
peKJIaMHBIE OOBSBIICHHS s IPOJIXKH WIIH apeH bl 3/1aHNH;

o Ctpanst EC nmomkHBI pa3paboTaTe CXEMBI KOHTPONS [UISI CHCTEM
OTOIIICHUS ¥ KOHIUIMOHUPOBAHHS BO3/yXa WM BBECTH MEPHI C SKBHUBAICHTHBIM
s pexTom;

® BCC HOBBIC 3JaHUS JOJI)KHBI 6BITI) IMOYTHU HYJIEBBIMHU JHECPICTUYCCKUMU
smanusiMi K 31 mexabpst 2020 ronxa (oOmiectBeHHbie 3qanusa K 31 mexabps 2018
rona);

e Crpansl EC moikHBI yCTaHaBIMBaTh MHHHMalbHBIE TpeOOBaHHS K
9HEProd(pQEeKTUBHOCTH ISl HOBBIX 3[JaHUH, JUIs KallMTaJIbHOI'O PEMOHTA 34aHUM,
a TakkKe JUId 3aMEHBl WJIM MOJICPHHM3AlMK CTPOUTENBHBIX JIEMEHTOB (CHCTEMBI
OTOIIICHUSI U OXJIAXICHNS, KPBIIIHN, CTEHBI U T. J1.);

e Crpansl EC 1ODKHBI COCTaBUTH CIHMCKM HAIMOHAJIBHBIX (PMHAHCOBBIX
Mep IUIS TOBBIIIEHHS YHEPTro3(pPeKTUBHOCTH 31aHUI.

B cooTBercTBUM ¢ IUpeKTHBOII 110 SHEPTOAIPPEKTUBHOCTH:
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e Crpansl EC pnenator sHeproaekTHBHBIE PEKOHCTPYKLHH HE MeHee
yeM 3% 3maHWH, OpUHAATICKAIIUX W 3aHUMAEGMbIX  LICHTPAIbHBIM
MPaBHUTEIBCTBOM;

o [IpaBurensctBaM EC cremyeT mNOKynmath TOJNBKO 3[aHHs, KOTOPBIC
00J1a1a10T BRICOKO# SHEPTOd(PPEKTHBHOCTEIO;

o Crpansl EC nmomxHbl pa3paboTaTh JOJTOCPOYHBIE HAlOHAIBHEIC
CTpaTeruy PEKOHCTPYKLMHU 3[aHUH, KOTOpble MOTYT OBITh BKIIOYEHBI B HX
HaIMOHAJIFHBIE TUIAHbI IeHCTBUH B 0061acTh 3HEProdh(HeKTHBHOCTH.

Cnmcok UCnoJIb30BaHHOI JIUTEPATYPbI

1. Buildings / HWudopmanuonnsiii mnoptan EBpomelickoit KoMmuccHU
[DnexTponHsIi pecypc] - Pexum JoCTyma:
https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings (nara
obpamenus: 19.01.18).

2. Gesamtenergieeffizienz von Gebduden / MHpopmanuoHHbId nopTa

EUR-Lex [OnexTtpoHHblii pecypc] — Pexum  moctyma:  http://eur-
lex.europa.eu/legal-content/DE/TXT/?uri=LEGISSUM%3Aen0021 (mata

obpamenns: 19.01.18).
© Ecun E.10., 2018

Kuxkos C.C., Bogorun O. A., Taymynaes 1. A.

Maructpautsr UCA

dI'BOY BIIO «HanuoHansHBIH HCCIEA0BATEILCKIH MOCKOBCKUH
TOCYJapCTBEHHBIN CTPOUTENbHBIN YHUBEPCUTET»

Poccus r. Mocksa

CTAHJAPTBI 1 HOPMbI B OPTAHM3ALIMU CTPOUTEJBCTBA

AHHOTAN NS
B CTaThe aHATTM3HUPYETCS BOIIPOCHI, Kacaromuecs
MIPOU3BOJICTBACTPOUTENIBHON MPOAYKIMHU. BONpock! CBsi3aHHBIE C OpraHU3aLUeil
CTPOHMTENBHOTO TIpolecca. PaccmarpuBaeTcsi TEXHOJIOTHYECKHH — IIpolecc
npou3BoicTBa. CTannapThl 0€30MACHOCTH TPY/Ia.
Kirouesnie ciioBa
CTaH/apThl, NPOU3BOJICTBO, KadeCcTBO, MPOM3BOJCTBO, OE30MacCHOCTH ,

TpyA.

TexXHONOTHYECKUA  TPOLECC  MPOW3BOJACTBA  MPOAYKIHUH  JOJDKEH
COOTBETCTBOBATh TpeboBaHUsIM Oe3omacHOcTH B cooTBercTBUU ¢ [[OCT 12.3.002-
75 «Cucrema cranmapToB Oe3omacHOCTH Tpyna. IIporieccsl Tpon3BOJICTBEHHEIE.
O061ue TpedoBaHMs OE30MTACHOCTH.

109


https://ami.im/
https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings
http://eur-lex.europa.eu/legal-content/DE/TXT/?uri=LEGISSUM%3Aen0021
http://eur-lex.europa.eu/legal-content/DE/TXT/?uri=LEGISSUM%3Aen0021

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

Opranuzanus W TPOBEJEHUE TEXHOJOTMYECKOTO Mpolecca JOJKHBI
IpeaycMaTpuBaTh Mephl OE30MACHOCTH W O€3BPETHOCTH Ui PadOTArOIIEro
IepcoHana, OJU3 PacHOJIOKCHHBIX JKWJIBIX MAacCHBOB M OKpPYXKAIOIICH Cpeibl.
[Ipou3BOACTBEHHEIH MPOIIECC JOKEH OBITH OC30IIaCHBIM.

ConepxaHne BpEeTHBIX BEIIECTB B BO3AyXe pabodeil 30HBI HE TOIHKHO
MPEBHIIATh TpeaensHo aomycTuMbix KoHmeHTpanuit (I[IAK) mis meom u

neMeHra — 6 MF/CM3. [Ipn HEOOXOIMMOCTH HCIONB30BAaHUS HCXOIHBIX
MaTepHalioB, KOTOPbIE MOTYT OKa3aTb BPEIHOEC BO3JCHCTBHE, NOIKHBI OBITh
MPUMEHEHBI COOTBETCTBYIOIINE CPEICTBa WHIWBHUIYAIbHON 3aIlllUTHl Pabouux
(KOJNJIEKTUBHBIE U MHAMBUAYaJbHEIE), cornacHo Tpedoanusim [OCT 12.4.011-89
«Cucrema craHmapToB Oe3omacHocTH Tpyna. CpeacTBa 3amIUThl pabOTaOIIUX.
OO0mme TpedoBaHMs U KIacCH(PUKAIHD).

[Ipy TpaHCTIOPTHPOBAaHWHM HCXOAHBIX MaTepHalIoOB, OETOHHBIX CMeced u
OTXO/IOB IPOW3BOJICTBA, HE0OXoanMo obecrieunBarh coOmoJeHne TpeOoBaHMMA
CHullI 2.05.07-91 «npomsiiennssiii Tpancnopt», 'OCT 12.3.009-76 «Cucrema
CTaHAapTOB Oe3omacHOCTH Tpyaa. Paborel morpysopasrpyzounsie. OoOmue
TpeboBanus OesomacHoctm», ['OCT 12.3.010-82 «Cucrema cTaHAAapTOB
6e3omacHocTH Tpyaa. Tapa mpomsBoacTBeHHas. TpeGoBaHMS OE€30MACHOCTH IMPH
SKCIUTyaTarum». 1]

Otnenka TPOW3BOJACTBEHHBIX IIOMEHIEHHMH M OKpacka 00OpyZOBaHUS
noipkHbI cooTBeTcTBOBaTh CH 181-70 «YKa3aHMs IO MPOSKTHPOBAHUIO IIBETOBOH
OTIENKH  WHTEPhEPOB  IPOM3BOJACTBEHHBIX  3[JaHUHA  IPOMBIIUICHHBIX
npeanpustuid». CTEHbl W TMOTOJKH C BHYTPEHHEHW CTOPOHBI JIOJDKHBI OBITH
OKpAIIIECHBI B CBETJIbIE TOHA.

CursajibHO-TIpeTynIpeIuTeNbHast OKpacka OTIaCHBIX 3JIEMEHTOB
o0OpyZOBaHMS, a TakXKe L[BETOBas OT/AENKAa IPOU3BOJCTBEHHBIX 3HAKOB
0€e301acHOCTH JIOJDKHBI CcoOTBeTcTBOBaTh TpeboBanmsimM ['OCT 12.4.026-2001
«Cucrema craHmapToB Oe3omacHOCTH Tpynaa. lLlBera CHTrHajbHBIC, 3HAKA
0€301macHOCT M pa3MeTKa CHUTHaJIbHas. HasHawueHWs W mpaBmiIa NMPUMEHEHHS.
O0mue TexHnIeckne TpeOoBaHUA U XapaKTEPUCTHUKU. MeTo HCIIBITAaHHID.

OmnoszHaBaTenbHAs OKpacka TpPyOONPOBOAOB B  IPOW3BOJCTBEHHBIX
MMOMEIICHUAX JIOJDKHA COOTBETCTBOBaTh TpeboBanusm ['OCT 14202-69
«TpyOonpoBOAbI MPOMBILICHHBIX PEANPHUITHH,

OTI03HaBaTeIbHAs OKpacKa, MpeaynpekIalone 3HaKd U MapKUPOBOYHEIE
LIATKUY.

Ocgemienne pabo4nx MecT AOJDKHO oTBevaTh TpeGoBanmsm CHull 11-4-
79 «EctecTBeHHON U HCKyCCTBEHHOE ocBelieHue. Hopmbl mpoextrpoBanus».[29]

CurnanmpHBIE ~ yCTpOMcTBa  JIOJDKHBI — pacrioylaraTbesi B MecTax,
3aIIMIIEHHBIX OT MEXaHWYECKUX BO3JCHCTBUI 1 IMTOBPEKICHHH.

Bue nmomemenuii, a Takxke JUIsl OCBEIIEHUS BHYTPEHHUX IMOBEPXHOCTEN
000pyZOBaHUS U COOPYKCHHUH, HANPSHKEHHUE MEPEHOCHBIX IEKTPOCBETUIIEHIKOB
HE JTOJDKHO TIpeBhImaTs 12 B.
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Pabourie mecta, MPOXOABI M MPOE3/bI HE JODKHBI OBITh 3arpPOMOXKICHBI
CHIPBCBBIMU  MaTepHANIaMH, IONy(paOpuKaTaMd WIH TOTOBOW IPOTYKIIHCH.
I'paHuIBI TPOXOMOB, MPOE3/IOB, IUIOMAIAOK JIIs CKIAIUPOBAHMS, JTOJDKHBI OBITH
0003HaueHBl. Bce MPOW3BOACTBEHHBIC W BCIIOMOTATEIFHBIC 30HBI JIOJKHEI
MTOCTOSTHHO COJNIEPXKAThCA B YUCTOTE. MycCOp M OTXOZBI NMPOU3BOACTBA JTOJIKHEI
cobupaTteCsi B MYCOPOCOOpDHHUKH. YPOBCHb  ONAcCHBIX W  BPEIHBIX
MIPOU3BOJICTBEHHBIX (DaKTOPOB HAa pabodMx MecTax HE OJDKHBI IIPEBEHIMIATH
BEJIMYUH OIpenesieHHbIX HopMamH, ykazaHHbIXx B [OCT 12.1.005-88 «Cucrema
craHmaptoB  Oe3zomacHocTH — Tpyma. OOmume  caHUTapHO-TUTHEHUYECKHE
TpeOOBaHUS K BO3IyXy paboUei 30HbBI».

OTKpBITHIC JIFOKH, KOJOAIBI, OYHKepa, 3arpy304Hble OTBEPCTHS U paboune
IUTOIIA/IKH, TOJDKHBI OBITh OTPaKACHBI MEPHIaMH BRICOTOU HE MeHee 1 MeTpa, co
CIUTOIITHOW METAJLTMYECKOW OOMIMBKOM 1Mo HU3y mepun He MmeHee 0,15 metpa, ¢
JIOTIOJTHUTENILHOM orpakaarolei miankoi Ha BeicoTe 0,5 meTpa.

CramoHapHble  METAJUIMYECKHE W JPYTUE  JIGCTHHIBI  JIOJIKHBI
cootBeTcTBoBaTh ['OCT 9818- 85 «(Mapm ¥ IJIOWIAAKUA  JIECTHUI]
xene3o0eTonHbIe. TexHMUeckue ycnoBus», [OCT 25772-83.[2]

CHHCOK MCT0JIb30BAHHBIX HCTOYHUKOB

l. Tasep E. U. «KadecTBO Kak 00BeKT ympaBieHUs» /CHCTEMHBIN
noaxon//MeTtoasl MeHeKMEHTA KadecTBa, 2012 1.
2. Tpecknna I. E. «lenecoobpa3HocTs  BHEIpPEHHS U

ceprudukalu  cHUCTEM  MEHEPKMEHTa  KadecTBa Ha  NPEeNIpPUATHAX
cTporunayctpun» //Texnonoruu 6eronos, 2005 T.
© Kuxkos C.C. bonotun O.A. Taymynaes [11.A., 2018

MamaeBa A.A.
MarucTtpaHT

KTTIY um. B.II. Acradnesa
r.Kpacnosipck, PO

Bapan M.H.

MaructpaHt

KTIIY um. B.II. Acradnera
r.Kpacnosipck, PO
Twopuna I1.O.
MaructpaHt

KTTIV um. B.II. Acradnera
r.Kpacnosipck, PO

YHPABJIEHHUEM NOTOKOM JJAHHBIX

AHHOTANNSA
JIBE€ OCHOBHBIC TIAPAIUTMBI B BEIYHCIUTENIEHON TEXHIKE
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KiroueBble cjioBa
YIpaBJIEHUE BBIYUCIUTEIBHBIM IPOLECCOM MOTOKOM KOMaHA U MOTOKOM
JIAHHBIX

B BBIYHMCIUTENHHOM TEXHUKE HA COBPEMEHHOM JTalle CIOXHIOCHh JIBE
OCHOBHBIE  TAPaJUrMbl:  YIPaBICHUE BHIYUCIUTENBHBIM mporieccom  (BIT)
motokoM komaH] (control flow) u motokom nanubIx (dataflow).

OTnuume 3TUX MOJAXOJOB MOXHO MPOHUTIOCTPHPOBATh C TOMOIIBIO
teopun  rpagoB.  [IpeacraBuM BHIYHCIUTENBHBIN IPOIIECC € [TOMOIIBIO
opueHTHpoBaHHOrO Tpada G (ero emie Ha3BIBAIOT IIOTOKOBBIM rpadom),
BEpIIMHBI KOTOporo V OyayT o0o3HauaTh oOmepanud Hajad  JaHHBIMH
(BBIYMCIMTENBHBIC y3IIBI), a IyTd - IepelaBaeMble pe3yJIbTaThl BBIUMCICHHUH
W onepaHzpl (Ha4ajao Jyr'M — BblJadya pe3yJibTaTa BBIIOJHEHHS OIEpaliu
BBIYHCIUTENBHBIM  y3JIOM, KOHELl —  MOJyYeHHE OlepaHIacIeayOIIM
BBIYHCIUTENBHBIM y370M). KaxIylo BepiIMHYy W KaxIylo Iyry IOMETHM
YHHUKAIBbHBIM HACHTH(OUKATOPOM id; mpuveMm, y Ayr, MO KOTOPHIM MpPEAAIOTCs
OMHM U Te K€ MAaHHbIe IS Pa3HBIX MOTpeOUTeNei, uaeHTH()UKATOPHI OyIyT
coBmaiaTh. Kaxmoil BepiIMHE TaKKe MPUIMIIEM THIT OMEPalMd O, KOTOPBIiA
MIPUHAISKUAT K MHOXKECTBY BCeX BO3MOXKHBIX omeparuii O (o 3 O).

BrranciurensHas cuctema (BC) MoxkeT peann3oBBIBaTh JaHHBIN rpad mo-
pasHomy. Tak, B xoMaHmHOW mapagurme ((GpoH HEHMAHOBCKAas apXUTEKTypa)
MAIIMHHBIE KOMAaH/bl - 3TO HE 4YTO MHOC KaK OIMMCAaHUC BEPIIWHBLI IMOTOKOBOT'O
rpada (omucaHue camoi BEPUIMHBI U MHIMACHTHBIX e MH)OPMAIMOHHBIX JIyT).
dopmar KoOMaHABI CIEIYIOUIMH: KOJ OIepaluu, aapec omepanga 1, ampec
orepaHja 2, ajapec ss9elKy MaMsITh I COXpaHeHus pesysbrara. Kon onepanny -
9TO HM YTO MHOE, KaK ONHMCaHHe AEHCTBHUS, YTO MPOU3BOJIUTCS HaJ JAaHHBIMU B
BepuinHe Tpada (TUI KOMaHIbl NPUHAJICIKUT MHOXECTBY BCEX BO3MOXKHBIX
komanx O). Anpeca ke OIEpaH/IOB U Pe3yJbTaTa HYXKHBI UCKIIOYUTEIBHO JUIS
TOTO, YTOOBI ONUCATh CMEXHBIE TyT'W MOTOKOBOTO rpada: HoMepa sUeeK MamsITH,
rie XpaHsTCs OTIepaH/IbI, o CYTH, SIBIISIFOTCS
YHHUKaIbHBIME HWAeHTH(UKaTOpaMu id MHIMACHTHBIX BEPIIMHE-OMEPATOpy Y31y
rpada, T.e. maMATh (OMEpaTHBHAs W PETUCTPOBas) B (POH HEWMaHOBCKOI
APXUTEKTYPE - OTO HE TOJBKO MECTO I XPaHCHHUA OJaHHBIX, HO H CHOCO6
CBsI3bIBAHMs BEpHIMH MMOTOKOBOro rpada. Ilotomy, eciam B mpoieccope GpoH
HEMMaHOBCKOM APXUTEKTYPhI MMPUCYTCTBYET HECKOJIBKO HUCITIOJITHUTCIIBHBIX
YCTPOWCTB, TO mepenadya JaHHBIX OT OJHOTO YCTPOWCTBa JIpyroMy BO3MOXKHA
TOJIBKO Yepe3 SUEHKy MamsaTH, YTO 3HAUYUTEIBHO YCIOXKHSIET CUCTEMY M CHHXKAeT
€c TMPOM3BOAMTEIBHOCTh. KommbproTep Kiaccumueckodd (OH HEHMaHOBCKOM
APXUTEKTYphl 110 ONpPENCNCHUI0 pPabdoOTaeT B TIOCIEIOBATEILHOM PEKHME:
MOJTy4aeTcsi, YTO Ha MOTOKOBBIMA rpad HakiIaJbpIBaeTcs eme oauH rpad - rpad
MIOCIIEI0OBATEIbHOCTH  BBINIOJIHEHHUSI KOMaHJ (WJIM TPAaEKTOPHS BBINOJIHEHHS
(trace)). V3enm komaHmHOro rpada akTHBHU3HUpPYETCsS, KOTOa IO HEro IOXOIUT
MOCJIE0BATEILHOCTD BBIMOMHEHHs (aJpeC TEKYIEeH BBIMOIHIEMON KOMAH]IbI
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HaxoauTcss B peructpe komaHn K mporeccopa). CBsizu MexIy BepLIMHAMHU
KoMmaHaHOrO Tpada OyneM Has3bIBaTh YHPABISIOMIMMH CBS3IMH (CBSI3HM B
NIOTOKOBOM rpade OyaeM HMEHOBAaTh CBA3SIMH 10 HaHHBIM). [losTomMy Ha
pOrpaMMHCTa B TOM 4YHCIE JIOKUTCS W 33jaya BbIOOpAa ONTHUMAaIbHOU
MIOCIIE0BATEIFHOCTH 00Xona y370B rpada (T.e. (POpPMHpOBAaHHE KOMAaHIHOTO
rpada), T.K. aNroputM 0e3 KOMaHAHOTO rpada B KIIACCHYECKOW apXUTEKType
OTIMCaTh HENb3S.

Komanpanas mapaanrMa m3-3a cBOEH HETMOKOCTH 3HAYHUTEIBHO CHIDKAET
npousBoautensHocTh  BC. Hampumep, orpanmumBaercs ¢opmat rpada
MpOrpaMMBbl: Kak TpaBHIO, U3 y37a rpada HporpaMMbl MOXET BBIXOJHUTH HE
OoJiee OJIHOM YT C Pe3yJbTaTOM U BXOAWUTH He OoJiee ABYX JYI C ONEpaHIaMH.
Taxkoe OrpaHUYC€HUE BbBI3BAHO TEM (baKTOM, YTO ONHCBIBAIOTCA HMMCHHO Y3JIbI
rpada [1] u ¢ apxuTekTypHBIMU 0coOeHHOCTsIMH (hOH HelimaHoBckol BC.

ANbTepHaTUBHAs MapaurMa - YIpaBlIeHHE BBHIYUCICHUSIMH C MOMOUIBIO
MOTOKA JaHHBIX (Teopermyeckue ocHOBHI dataflow Obutn 3amoxkensl B 1960-x
rogax Kapmom um Mwmtepom). B nmanHOM cimydae akmeHT Jenmaercss HE Ha
OTIMCAaHMUE Y3JI0B, a Ha onucaHue Ayr rpada [1]. Berancienns akTMBU3NPYIOTCS B
TO BpeMs, Korja K y3iy rpada NpuxomsT Bce HEOOXOIUMBIE IS BBIUMCICHHS
omepaapl.  OmepaHzapl  mepenaroTcs — MOOJMHOYKE,  O(QOpMIICHHBIE B
BHJI€ TOKCHOB (OmepaHy + ciy)keOHas WH(pOpMAaNus, OTHOCAIIAACA K OIIEPaHLIy).
JlaHHasi mapagurMa M3HAYaNIbHO IapajuleNbHas, T.K. HE HAKIaIbIBAcT
Ol"paHI/I'-IeHI/II‘/II Ha KOJIMYCCTBO OJHOBPEMEHHO aKTUBHUPOBAHHBIX (HaXO[[)IHII/IXCH B
COCTOSTHMM BBIYHMCJICHHs) y370B Tpada, T.K. B Hedl, B ominuue OT (OH
HeiimaHoBcko# BC, HEeT Takoro y3Koro Mecra, Kak CYeTYHMK KOMaH/I.

IepBas peanphas dataflow-mamuHa Obl1a peanu3oBaHa B 75 roxy
npouutoro Beka J[xekom JleHHHcoM M3 MaccayyceTcKOro TEXHOJOTMYeCKOro
nHctutyTa. ['paduyeckas moxens omucaHus paboTel dataflow-cucrem Obuia
npeanoxeHa corpynaukom Ctaadopackoro yHusepcutera lyaiiHoM AnaMcoMm.

Onnako B HacTosIIee BpeMsl HanOosree MOIyJIIpHON OCTaeTcs N3HAYaIbHO
mocnenoBarenbHas control flow mapagurma. DTO OOBSCHAETCS TeM, HYTO
KOMAaHIHBIN MOAXOJ TOSBHJICS B MCTOPHH PA3BUTHSI BBIYMCIUTENBHON TEXHHUKH
(BT) nepBeIM, T.K. OH ITO3BOJISIET CBECTH K MUHHMYyMY ammaparypy BC (Ha 3ape
pasButusi BT 3KOHOMUSI BEIYMCIUTENHLHOTO 000PY/IOBaHUs OblIa Ype3BBIYANHO

aKTyaJbHa).
CrucoK HCIOoIb3yeMOH JTUTEPaTyPHI
1 Hunskepsr b. ., Opnos C. A. Opranusauus 3BM u cucrem.

Cn6. «ITurep», 2010
© Mamaesa A.A., bapan M.I., Tiopuna I[1.0., 2018
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Maprbinenko E.A.

crynentka 4 kypca Yal' TY

r. YibsiHOBCK, PD

Hayunplii pykoBoaurean: Ucaesuy U.HM.
KaHJ. TeXH. HayK, AoueHT Yl TY

r. YibsiHOBCK, PD

®YHKIMOHAJBHBIE OCOBEHHOCTH JETHUX NOMEIIEHUAM

AHHOTAIUSA
B cratee paccmaTpuBarOTCAd  aKTyalbHblE BOIPOCHl  PaCUIMPEHUS
(YHKIMOHAIBHBIX BO3MOXKHOCTEH MOMEIIEHUH CEe30HHOrO0 Ha3HaueHus. Ha
OCHOBE aHaJIM3a OTEYECTBEHHOTO M 3apyO0eXHOTO OIbITa NMPOEKTHPOBAHUS OBLI
clieTIaH BBIBOJ] O TPaHUIAX TIPUMEHEHUS pa3IMYHbIX BUOB JIETHUX MOMEICHUH.
Kirouesbie ciioBa
Jlernue nmomemenus, pyHkuny, Bloomframe, BepTHKanbHBIN Jiec

JleTHne TNOMENIEHUS — O3TO IOMEUICHUS CE30HHOTO HCIIOJB30BAHUS,
MIpeAHAa3HAYCHHBIE JUIA SKCIUTyaTalluy MPEUMYIIECTBEHHO B JIETHEE BpPEeMs roja,
KOTOpBIE SIBIISIFOTCS HEOTHEMIIEMOM YacThIO JKHIIBIX U OOILIECTBEHHBIX 3[JaHUM, B
O0COOCHHOCTH B IOXKHBIX pallOHaxX C MATKHM, TEIUIbIM KiuMmatoM. OCHOBHOE
Ha3HAUYCHUE JaHHOI'O BHAA HOMCHICHHf/lI — OpraHusanusa OTAbIXa U A0CyTa, a
TaK)Ke HEKOTOPBIX OBITOBBIX MPOLIECCOB (IPHEM ITHIIHU, XO3SHCTBEHHBIE PA0OTHI U
T.11.). PasznuyaroT cneayromnye pa3HOBUIHOCTH JIETHUX TOMELICHUIA:

A) bankoH — BpIcTynaronasi U3 INIOCKOCTH CTEHBI (hacajga orpakaeHHas
TUTOIIA/Ka, CIy)Kalas Iyisi oTAbIXxa B jieTHee BpeMsi. C KOHCTPYKTUBHOM TOUKH
3peHus MJIOIIA/IKa MOXKET KpenuThes K (hacaay ¢ MOMOUIbIO KOHCOJBHBIX OasloK
100 TIPENCTaBISATh COOOH Kene300eTOHHYI0 KOHCOJBHYIO IIMTY. YCTpanBaroT
TaKxe OANKOHBI Ha OTIOpax, IPUCTABHBIC ¥ HABECHBIE OANKOHBI [2].

b) Jlomkus — MomupUIMPOBaHHBIN OATKOH, OTPaKICHHBIA C TPEX CTOPOH
CTEHaMHM. 3a4acTyl0 BCTPOEHA B 3JIaHME, OJHAKO BO3MOXKECH BapHaHT JIOJDKHH-
0aNKOHa, KOT/Ia YacTh IIOMEIIECHHS BCTPOEHa B 00BEM 3/1aHHMS, a 9aCTh BBICTYIAET
U3 TUIOCKOCTH CTeHbl (acama B BHJIE OrPaXJCHHOW IUIOMIAAKH, M0A00HO
0anKoHy.

Jlomxun ocobeHHo 3((PEeKTUBHBI B Ka4eCTBE JICTHETO MOMEIICHUS B YCIOBHSIX
knumarta Poceuu [1].

B) Bepanpna — 3acTekiieHHOE HEOTaIIMBaeMOe ITOMEIIEHHE, TPUCTPOSHHOE
K 3/IaHUIO WK BCTPOEHHOE B Hero [3].

I') Teppaca — orpaxieHHass OTKpBITas NMPUCTPOIKa K 3/IaHHIO, KOTOpas
AMEET BUJI IUIOIIAAKHU JUTsl OTAbiXa [3].

C pasBUTHEM TEXHOJOTMH CTPOWTENHCTBA (DYHKIMOHAJIBHOCTH JIETHUX
MTOMEIICHNH yBeInInBaeTcsi. PaccMOTpUM HEKOTOPBIE M3 THX 0COOEHHOCTEH.
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Bo-nepBrIxX, 0 HATMUUIO OCTEKJICHUS Pa3lUvaroT OTKPBIThIE U 3aKPHIThIE
JIETHUE TIOMEILLEHHUS. [Ipuuém roBOopst 00 OTKPBHITHIX Teppacax, CTOUT
OTMETUTb TO, YTO AapPXUTEKTOPBl CTPEMATCS CHITh OrPaHUYEHHS IO
HCIOJb30BAHUIO JAHHOTO BHMJA JIETHUX IOMEINEHUM JHUIIb B MAalo3TaXHOM
CTPOUTEIHCTBE, YTO JAET BO3MOXKHOCTH JKHTEIISIM METaIlOJINCOB HAaCIaKAAThCs
OTIBIXOM Ha OTKpPHITOM Bo3xyxe. IlpmmepoM MOXeT CIyXuThb HeOOCcKpeO
«Teppacs», moctpoerHslii B beilipyre (JIusan) [4]. LlBefimapckue apXUTEKTOPEI
Xepuor u e MelipoH CHpOEKTHPOBAIN KHUJIOE 3JaHHE BBICOTOW 116M, B
KOTOPOM TEppacHbIe BBICTYNBI CO3/aHBI 3a CUET HABHCAHUS HAJ STakaMu B
Pa3HBIX KOMOMHANMSX MSATH Pa3IMYHBIX MOAYJBHBIX IUIUT NEpeKpbITHs. Teppackl
HeOocKkpeba MOKPBITHl PACTUTENBHOCThIO, YTO OPTaHMYHO BIIMCHIBAET €ro B
nei3ax MPUIErarollero 3eJIeHoro OyabBapa.

Puc. 1. Hebockpéd «Teppackm, beipyt (JIuBan)

Eme omno mpumeuatensHoe 3mamme — The Spiral Tower (Hpro-Kopk,
CIIIA). Ommako 3toT 300-MeTpoBBIF HEOOCKpPeO OTIMYAETCS OT OOBITHBIX
HeOOoCKpEOOB MaHXeTTeHa TeM, YTO IO BCEH BBICOTE 3JaHHWE CHH3Y BBEpX
CIHpANIBI0 0OBHBAIOT TEPPachl, OObEIUHEHHBIC B SIUHBIN MapK OTAbIXa JTMHON
800mM [5].

Puc. 2. The Spiral Tower
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Jpyroe uHTEpEeCHOE B OTHOIIEHUY HCIIOJIB30BAHUS TEPPAC 3JaHKUE - ITO
Hebockped «Boasnas Gamns» B Uukaro. Ha moctpoiiky Hebockpeba BBICOTOM
82 sTaxka e€ aBTOPOB BJOXHOBWIM Pa3MBIThIE BOJIOW HM3BECTKOBBIE CKaJIbl
Benuknx O3€p. «BoiHHCTBIE» OTKPHITBIE OANKOHBI M TEPPACHl PACIIOIOKEHBI
B IPOCTPAaHCTBE TakK, 4YTOOBI oOOecrmeyMBaTh MaKCHMaJbHOE 3aTCHEHHE
HOMEIEHUI.

CoBpeMeHHBIE  TEXHOJOTHMH  CTPOMTENBCTBA  ITO3BOJSIOT — TaKXKe
pacmupsTh (YHKOMOHAJIBHBIE BO3MOXHOCTH OTKpBITHIX ©OankoHOB. K
npumepy, B Mymban B 2015 roay mimaHMpoBaiINCh 3aBEpIICHHE M cIada B
JKCIUTyaTaIuo 37-3TakHoro Hebockpeba Aquaria Grande ¢ OankoHamHu-
Oaccelinamu. OTHAKO YIIOMSHYTOE 3aHHE MOJIyYNII0 HEOJHO3HAYHbIE OLICHKH
C TOYKH 3peHHs 0€30MacHOCTH: MPBIKOK B BBHICOTHBIM 0acCeiiH MOXET CTaTh
MPUYUHON HECUACTHOTO CITydasl.

Henp3s He ynoMsSHYTh Tak)ke IO-HACTOSIIEMY HHHOBAIlMOHHBIA BHJ
ocrekiienust (QacanoB. Texuonorus «Bloomframe» mnpencrasiaser coboit
CEerMEHTHPOBAHHOE IOJIBIKHOE OKHO, KOTOPOE IIPH HEOOXOJUMOCTH MOXKET
TpaHC(HOPMHUPOBATHCS B OTKPHITHIN OakoH [6].

[IpoeKTbl COBPEMEHHBIX «3€JIEHBIX» Teppac W OATKOHOB HAIPABIICHBI
Ha MIPEOJOJICHNE TAKUX HKOJIOTHUECKUX IIPOOIEM METAINOINCOB, KaK HEXBATKa
NPOAYKTOB THTaHUSA M 3arps3HeHue atmochepsl ropomos. Ilupokoe
pacnpocTpaHeHHUE MOIY4YaeT TaK Ha3bIBaeMblil «BepTUKaNbHBIN Jec» - 3aHHueE,
JIETHHE TOMEIIEHUs] KOTOPOTO UCTOIb3YIOTCS B LEJsIX o3eleHeHus. Hanbonee
M3BECTHBIMH SIBJISIIOTCSA OPOEKT Hebockpeba Bosco Verticale (Muas,
Uranus), orens ¢ 3enéupiMu teppacamu Park Royal Tower B Cunramnype u ap
[7].

Takum o0pas3oM, cieyeT cpaenaTb BBIBOJ O TOM, YTO C pPa3BUTHEM
TEXHOJIOTMH (PYHKIMOHAIBHOCTh M YHUBEPCAJIHHOCTh JIETHUX ITOMELICHHH
Bo3pactaer. OnHaKo 00NacTh MPUMEHEHHS! OTKPBITHIX OaIKOHOB, JIOJUKUH H
Teppac, a TaKKe TEXHOJOTHH «BepTHKanbHOTO J€ca» OTpaHUYMBACTCS
KJIMMAaTHYECKHMHU YCIOBHSIMH pailoHa CTPOUTEIHCTBA, TAK KaK IKCIUTyaTalus
YHOMSAHYTBIX Pa3HOBHAHOCTEH JIETHHX IIOMEINEHWH BO3MOXKHA JIMIIb B
YCJIOBUSAX TEIJIOTO KIUMaTa.

CIIHCOK HCMOJIb30BAHHOM JINTEPATYPHI:

1. Maknakosa, T.I'. Apxutexkrypa: Yuebuuk / T.I'. Maknakosa, C.M.
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2. CumoHoB, E bankon u nomxus / E. Cumonos. — CII6.:ITutep. 2011.
— 160c. —(CoBpeMeHHBIN JOMOCTPOH).
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4. bBeiipytckuii HeOockpéd «Teppacbl» [DnekTpoHHBIH pecypc] /
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TEXHOJIOTI'UA PABOTBI HA TPAHCITIOPTHBIX
CPEACTBAX TEXHUYECKHUX CUCTEM KOHTPOJISI HAZI X
PABOTOMN.

AHHOTAUSA
B nmanHO# cTathe MaHO MOHSATHE KOHTPOJSA TPAHCIIOPTA, a TAaKXKe YTO
HeoOXoamMo mis  ero ocymecTtBieHus. llokazano Bce HeoOxoxmMoe
obopynoBaHHe IUIsI OTCIC)KHBAHUS TPAHCIOPTHHIX cpeactB. OmmcaHbl
(GyHKIHMHA, KOTOPBIC BBIMOJHSACT OTCICKUBaHue. [loka3aHa MOJb3a KOHTPOJIS
3a TPAaHCIOPTOM C TIOMOINBIO CHUCTEM CITYTHUKOBOTO TMO3HIIMOHUPOBAHMUS
GPS/TJIOHACC nns pa3iau4HbBIX aBTONPEANPHUITHHA, OCYNIECTBISIONIMX Kak
MEepeBO3KY MacCaKUPOB, TAK U MEPEBO3KY TPY30B.
KiaroueBbie cioBa
Kontpons tpancnopra, GPS, T'JIOHACC, kOHTpOJb Ha/l BOAUTEISIMU,
HaBHTallHOHHBIC CHCTEMBI.

[Ipn opraHu3anmuy MepeBO30K, OCHOBHBIM OOBEKTOM YIpaBICHUS
SBJIIETCSl JIOKAJIbHAs TIOABIDKHAS CHCTEMa «aBTOMOOWIb — BOAMTEIbY,
KOTOpas paboTaeT B YCIOBHAX IOCTOSTHHO MEHSIOIIUXCS CUTYyalHi MO MECTY

117


https://ami.im/
http://www.popmech.ru/technologies/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

pabotel u Bpemenu. [loatomy, s 3QQeKTHBHOrO KOHTPOJIST PadOTHI
aBTOMOOMJIS Ha JIMHUM HEOOXOJMMO Hajuyue olepaTHBHON mH(opManuu o
pexume padotsr TC.

KonTpons Tpancmopra — 3T0 3¢ (EKTUBHOE pEIIeHHE IPOOIEMEI
CIIeXKEHUS 32 MECTOHaXOXACHUEM, IEepEeMCHICHHEM W TEXHHYSCKHM
COCTOSIHUEM aBTOTPAHCHOPTHBIX CPEICTB.

KoHTponp TpaHCHOPTHBIX CPEACTB, B TOM YHCJIE AaHaIU3 HX
TEXHUYECKOTO COCTOSHHUS, MapuipyTa H MECTOIIOJIOKEHHS, I103BOJISET
MTOBBICUTH 3P (EKTHBHOCTH M O€30IMaCHOCTH MEPEBO30K B I[EIIOM.

Hdns  ocymiecTBiIeHUSA KOHTpPOJIA Ha  Oopry  aBTOMOOWIIA
yCTaHaBIMBAETCS  CHElMalbHOEe  O00OpyJOBaHHME  JUIsl  CIEXKEHHs  3a
aBTOTPAHCIIOPTOM, KOTOpPOE€ BBIABISAET IOKa3aTeln JABMXKEeHUs. J[laHHbIe
nepesaloTcsl 4epe3 MOOWIbHYI0O CeTh WIM HWHTEpHET. MecTOmoIoXKeHHne
TPaHCIIOPTHOTO CpeACTBa ompenensiercs nocpeactsoM GPS mnm cryTHHKOB
I''TIOHACC. TouHOCTh TIEpBOTO CIIOCO0A COCTABISET OKOJIO 5 M, BTOPOTO —
10 m [1].

OO6opynoBaHue A CIEKCHHS 32 TPAHCTIOPTOM:

* gps-Tpekep;

* TaTYHKH XapaKTCPUCTHK;

* PagMONATUYHKH;

* MOIyJb 00pa0OTKM JaHHBIX C JaTYHUKOB;

¢ MOAYJb YIIPpaBJICHUA MCXaHU3MaMU.

YcTaHOBJIEHHBIE yCTpoiicTBa MO3BOJISIIOT OCYLIECTBIISThH
HHCTaHHHOHHBIﬁ KOHTpPOJIb Haxg }Ief/'ICTBI/IHMI/I BOAUTCIA WU COCTOAHHCM
aBTOMOOMIIS, YTO OCOOEHHO NMPUTOAUTCS B KOMMEPUYECKUX HETAX.

[Ipennaraemple Ha pBIHKE CHCTEMBI B COCTOSHUM  BBHITOJIHSATH
MHO’KECTBO OCHOBHBIX U BTOPOCTEIIEHHBIX 3a/1a4.

I'maBHBIE QYHKIIMM CHCTEM CIIEKCHHUS:

* mepesiavya JaHHBIX O JABMKEHUH TPAHCIIOPTa;

* onpejesieHHe KOOpAUHAT 00BEKTa;

* KOHTPOJIb PacX0/a TOIUINBA;

* OTCJIC)KMBAHIE BPEMEHHU M PACCTOSHHUSI, IIPOHACHHOTO B Iy TH [2].

OT}IBHBHBIC CHCTCMBI CIIYTHUKOBOTO KOHTPOJIsA ABTOTpaHCIIOpTa
MpeaiaraoT MOMOJHUTEIbHBIC MOJIe3HbIe (YHKIUU, HApUMEp, CICKKY 3a
BHEIITATHBIMU W aBapUHHBIMU CHUTyalMsIMU, TeMIEpaTypou, oOopoTamu
JIBUTATENsi ¥ MHOTOE Jpyroe. DTH IOKa3aTesd 3aBHCAT OT HMEIONIMXCS B
KOMIUIEKTE JJaTYUKOB.

OcobeHHo  ynoOHa  BO3MOXXHOCTb  YCTaHaBJIMBAaTh  OT/AEIBHO
ompenenéHHbIe JATYMKH. OJTO TO3BOJUT C(HOPMUPOBATH MaKCHMAalbHO
3¢ (EeKTUBHYIO YCTAaHOBKY.

KoHTponp nmepemenienust TpaHCIIopTa pa3ziessieTcsl 0 Ha3HAYCHHUIO Ha
CHUCTEMBI Ul BOIUTENS M Ul Aucnerdepa. HaBuranuoHHas yCTaHOBKA JUIs
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BOJUTENsI OTOOpakaeT IMOJIE3HYH0 HH(pOpPMAIMI0O Ha NPUOOPHON mMaHeIu
aBTOMOOWIISA.
[Monyuaembie BOAUTEIEM JAHHBIE CHCTEMBI:

1. CcOOCTBEHHOE MECTOHAXOXKACHHUE;
2. MUHUMAJIBHBIHA ITyTh 10 MTyHKTA HA3HAYEHHUS;
3. COOTBETCTBHE 33aHHOMY I'pauKy.

Hexoropsie ycTpoiicTBa BBHIIOJIHEHBI B BUJAE JUCIUICS M MOKAa3BIBAIOT
NEePeYNCIeHHYI0 HHPOPMALUI0O Ha KapTe, Ipyrue NpPEeACTaBIAIOT coOou
MarHuToIy.

YcTaHOBKa OTCJICKMBAHUS TPAHCIIOPTHBIX CPEICTB OyNIeT MoJie3HA H
JUIs  MapuipyTHbIX TakCM M JJA  pPasHeIX BHIOB TIPY30IEPEBO3OK.
HaBI/IFaI_II/IOHHI)Ie CUCTEMBI ITPUTOAATCA TAKKE JJIA TUYHOT'O aBTOTpAaHCIIOpTA.

Hucrierdyepckue  TYHKTHI  00OpYIOBaHBl  aBTOMAaTH3WPOBAHHBIMU
pabounmu Mectamu (APM), ¢ KoToporo aAucHeT4Yepsl NepetaoT HHPOPMAIHIO
Ha MyHKT HaOmoaeHus. DT0 TpeGyeTcs MpeanpUusITHIM, I KOTOPBIX CHCTEMa
CIYTHHKOBOTO  MOHHTOPWHIa  aBTOTPAaHCHOPTa AT  ONpeIciiCHHEIC
NPEeUMYIIECTBA.

KoHTpob pa3nuvHbIX MapaMeTpoB OyAET MOJIe3eH aBTONPEINPHITHAM,
TaKk KaKk OH IO3BOJISIET OTCJIE)KMBATH HAPYIICHHWS WM B KpaT4alIine CpPOKH
pearmpoBaTh Ha BHemTaTHble cuTyaruu. [lox mHabmomenmem Oyzmer pabota
BOJAUTENEH: ClIeJOBaHUE MapLIPyTy, MPOJOJDKHTEIBHOCTE PAaOOThl MAIIMHEL,
BpeMs Tpyna u oTabIxa [3].

Takum o0Opa3om, coOpaHHas BO BpeMs JKCILTyaTalud WHpOpMaIus o
TPAHCIIOPTHOM CpEJACTBE, OyAeT MpOaHaIU3WPOBaHa JJs ONTHMH3AINH
pabounx MomeHTOB. OHa TNO3BOJISIET CHEJaTh MapuIpyThl JABHXKEHHS Ooiee
3¢ PEKTUBHBIMH, paccunThIBaTh 3apaboOTHYIO miary BOJMTEISIM
COOTBETCTBEHHO IMpOJeIaHHOW HMHU  paboTe, COCTaBIsATH IUIaH MO
CBOCBPEMEHHOMY O0OCITY)KMBaHHIO apKa aBTOTPAHCIIOPTHON TEXHUKH.

CHHCOK UCIOJIB30BAaHHOM JTUTEPATYPHI:

1) KouTpons MECTOHAX 0K ICHIS TpaHCTIOpTa !/ URL:
https://reckey.ru /besprovodnoe/kontrol-mestonahozhdeniya-transporta/_(mzara
ob6pamenus 24 nekabps 2017)

2) CnytHukoBas cuctemMa KoHTpois  Tpancnopra //  URL:
http://www.glonass-iv.ru/uadopmep/sputcontroltransport_ (nata obpaieHus
24 nekabps 2017)

3) KoHTpoab aBTOMOOHIBLHOTO TPAHCIOPTA: CUCTEMBI, TEXHOJIOTUU U
Ha3HAYCHHE  TEXHHYECKOro  KOHTposis  aBtorpancmopra //  URL:
https://www.kp.ru guide/ kontrol-avtomobil-nogo-transporta.html (mara
ob6pamenus 15 sapaps 2018)
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AHAJIN3 METOJ0OB MOJEJMPOBAHUSA DKOCUCTEM

AHHOTAN NS

AKTyaIbHOCTh PabOTBHI 00YCIIOBIIEHA HEOOXOIMMOCTRIO MaTeMaTHIECKON
00pabOTKH 3HAYUTETHHOTO O0BEMa SKCIICPUMEHTAIBHBIX TaHHBIX O BIIHSIHUU
BpEIHBIX INPUMECEH HAa COCTOSHHE BOAHOM 3KOCHCTEMbI. BBINOJIHEH aHaIN3
METOJIOB ~ MOJIENHPOBAHHUS  SKOCHCTEM, KOTOPBI  TIO3BOJIIET  BBIOpATh
ONTHMAIBHBIA METOJ IJISl pEIICHUS TIOCTaBICHHON 3aJa4u.

KiroueBble cj10Ba
DKocucTeMa, METO, CTATUCTHYECKAST MOJIEIb, JUHAMUYECKAss MOJIENb.

B HacTosIee BpeMs HaKOIJICHO Ooubioe KOJINYECTBO
SKCHEPUMEHTANBHOI0 MaTepuana O BIMSHUU BPEIHBIX IpUMecel Ha COCTOSHUE
BOJIHOM 3KOCUCTEMBI, KOTOPBI TpeOyeT cuctemarusanuu u oopadoTku. C 3T0i
LEeNbI0  11e1eco00pa3HO NPUMEHSATh PAa3iIMYHbIE METOABl  MOJEIHPOBAHMS
sKocucteM. [yt BEIOOpa ONTHMAIBHOTO METOJa MOJEIUPOBAHUS ISl PEIICHHS
ITOCTaBJICHHON 3a7aqi He0OXO0ANMO MTpoaHaTN3upoBaTh uMmerommuecs [ 1, 2].

CyTh MOIIENMPOBAHMS COCTOHUT B 3aMEUICHUN HCCIETyeMOTo 00BEKTa ero
aHasoroM. MHpOpMaImoHHBIE MOJIENTH TIPEICTABIIIOT COO0H XapaKTEePHCTHKU
n3yqgacmMoro 00BEKTa B BUJC JAaHHBIX B HeKOTOpOﬁ cucreme. MaremaTnueckue
MoJienl (popMaIH3yIOT 3aKOHOMEPHOCTH JTHHAMHKH U3MEHEHHs 00bEKTa B BUJIE
YUCJICHHBIX  COOTHOLIEHUWH. B  3roM ciyyae peanusyercs  IOHATHE
HaOII0JaeMOCTH, TPAaKTyeMOe KaK BO3MOXKHOCTh BHEIIHEro HaOirojarens
MoJTy4aTh MH(OPMALIMIO O MPOIUIOM COCTOSIHUM 00BEKTa, Ha 3TOW MH(pOpMaIn
OCHOBE NPOTHO3MPOBATh €ro Oyayllee MOBEICHHE W yNpaBisaTh M. OmnucaHue
JMHAMHKH U3MEHEHUsI TIPUPOAHBIX 00BEKTOB Oa3MpyeTcst Ha MPECTaBICHHUAX 00
uX cHCTeMHOM opraHusanny. CHCTEMHBIH IOIXOJ K pEIIeHUIO MpodieM
IPUPOJONOIb30BAHUS  MPEANONAraeT KOMIUIEKCHOE M3Y4YEHHE IPOLECCOB,
MPOTEKAININX B NaHmmadTHO-Teorpaduyeckoit cpeme. Pemrenne 3toit 3amadm
TpeOyeT  MpHBICYEHUS  METOJOB  IPOTHO3UPOBAaHMA.  MareMaTHyecKoe
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MOJIEITMPOBAHHUE SIBJISIETCS OJHMM W3 OCHOBHBIX HMHCTPYMEHTOB CHCTEMHOTO
aHaJM3a, ITO3BOJIIONIMX M30eKaTh JOPOTOCTOSIMX M TPYIOEMKHX HAaTypHBIX
9KCIIepUMEHTOB. Ha oOCHOBE pe3ynbTaroB INPOTHO3UPOBAHUS  JHHAMHUKA
W3MEHEHHS TI'€OCHCTEM pEIIAIOTCs IPOOIEeMBbl PAlMOHAIBHOTO HCIIOIb30BAHMS
CPEZCTB 3alUTHl PACTEHUH U yI0OpEHHH, TPOBEACHNUS OKYIbTYpPUBAHUS MOJEH 1
KOMITJIEKCHOH MEJMOPAINH, ONTHMH3AINN CTPYKTYpPhl 3€MJICIIONB30BaHUS M
npoune. IlpoBomsiTcs  WccnenoBaHMSA B HANpPABIGHWH  OpraHM3aINN
«IaHAmAa(THOTO 3eMIeNenus», KOTOopas MpEACTaBiIseT COO0O0H ONTHMH3ALUIO
UCTIONIb30BAHMUS 3€MENNb B CEIbCKOM XO3MHCTBE B 3aBHCHMOCTH OT MECTHBIX
yCIOBUI (KiIMMara, IOYBEHHBIX YCIIOBHH, penbeda, pasMemieHus Ipyrux
CeNbX03. 0OBEKTOB).

Macmtad ¥ Juana3oH MOJETUPYEMbIX IIPOLECCOB OYEHb BEIMK —
HauuHas OT IJIOOAJbHOM OSKOJOTMM M KOHYas IPOTHO3UPOBAHUEM HHAMHKU
OTJETIbHBIX KOMIIOHEHTOB arponeHo30B. B cBs3M ¢ 3TUM MOryT OBITH
UCIIONIb30BAaHbl  PA3IMYHbIE MOAXOIBI TPH KIACCU(DHUKALUKN IKOJIOTMIECKUX
Mogeneid. HekoTopsle aBTOPBI BEIAEISIIOT CTATHYECKUE U TUHAMUYECKIE MOICTIH.
Crarndeckue Moaenn (GOpMalM3YyIOT CBsA3b IOKas3areneil 0e3 ydyera BpeMeHH.
JlnHamMu4YecKrne MOAEIH MPUMEHSIOTCS U OIIEHKH Pa3BUTHA sBIeHUH. OTiinane
(YHKIIMOHANBHBIX MOJENEeH OT SMIMPHYECKUX 3aKII0YaeTCs B TOM, YTO OHHU
YYUTBIBAIOT MEXAHU3M IIPOIIECCA, YTO MO3BOJIAET UX MCHOIB30BaTh AJIS IPOTHO3a
COCTOSTHUN 00BEKTa, He HaONIOAaBIIMXCS paHee. Pa3nuyaloT cTOXacTHYECKHE U
JIETEPMUHHUPOBaHHBIE MoJenu. [Ipu OmMcaHWM HEOoNpeAeNeHHBIX MPHPOIHBIX
MPOLIECCOB (MHUTrpalys BEIIECTB MO MPOQMII0 I0YB, arpOMETEOPOIOTHYECKHE
yCIIOBUS, TpaHC(OpMalysi NECTHINAOB, BO3HHKHOBEHHE BCIIBIIICK OOJe3HEi
pacTeHui, BBIIEICHHE TPaHUI] ITOYBEHHBIX apeajioB, JWHAMHUKA YWCICHHOCTH
BpeouTeNieil W MpodYMX) MPEANOYTHTENbHEE IPHUMEHSATh BEPOSTHOCTHBIC
noaxonsl. IIporHosupoBanue M ynpabiieHHE OOBEKTOM SIBIISIIOTCSl BaKHEHIIeH
3ajadeil  MoaenMpoBaHus.  Beimensitor  Momenm  6e3  ympaBieHHsS W
ONTUMHU3AIMOHHBIE (C YIaCTHEM OJJHOM WIJIN HECKOJIBKHUX CTOPOH).

Yamme MOpHUMEHSIOT CTATHCTHYECKHE, MOJEIN MaTeMaTHYeCKOH (H3HKH
(muddy3HBIE), MATPUIHBIE MOJIENH, OATTAHCOBBIE JHHAMHYECKUE, MOJICITH TEOPHH
WCCIICIOBAHMS ONepaIiif, YacTHBIE MOJENH THIIA 'pecypc-moTpedurens’ u
aHaJIOTMYHBIC M, a TAKXKE TPYIITY JUCKPETHBIX MAaTEMAaTHUECKHX MOJICIICH.

BrinosHeHHbI aHanM3 METOJ0B MOJICTUPOBaHMs MO3BOJMI BBIOpATh M
000CHOBaTh METOJIBI JUISi PELICHUs] MOCTABJICHHBIX 3aJad — MaTeMaTHYecKOe
MOJIETUPOBAHHE C AMHAMUYECKUMHU MOJICIISIMH ITPOTHO3UPOBAHMUSL.
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Ha COCTOSHHE JKUBBIX OPraHU3MOB B BogHOM cpene / Ilnkynbckas O.M., FOpeuko
M.A. // UsBectuss Boarorpaackoro rocyAapcTBEHHOTO —TEXHHYECKOTO
yauBepcurera. 2012. T. 14. Ne 10 (97). C. 147-150.
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Openbyprckuii I'ocymapctBennslii Yauepceuret, Poccus, r. OpeHOypr,

HNCCJIEJOBAHHME INTPOIECCOB ®OPMUPOBAHUA
NBLIETA30BbIX IPUMECEN B ATMOC®EPHOM BO3JIYXE
MPUIOPOXKHBIX TEPPUTOPUM YJIUII TOPOJIA OPEHBYPTA (HA
IIPUMEPE ITPOCIIEKTA T'AT'APUHA)

AKTYaJIbHOCTh
B nmaHHOW craThe OTpakeHbI IOKAa3aTeNH 3arps3HSIONIMX BEILIECTB
BEIOpACHIBAEMBIX aBTOTPAHCIIOPTOM Ha MPHIOPOXKHBIE TeppuTopuu r.OpeHodypra.
Kirouesnie ciioBa
aTMocepa, BEIOPOCHI, 3arpsi3HeHne, TpuaopoxHas teppuropus, [1K.

B HaCTOAIIECC BpEMA OCHOBHBIMU UCTOUYHUKAMU 3aTrPA3HCHUA TCPPUTOPUN
Poccuu sBIISIIOTCS Clleiyrole OTPaciIi: TEIIOdHEPreTHKA (TEIIOBBIE U aTOMHBIE
AJIEKTPOCTAHIMH, TIPOMBIIIJIEHHBIE U TOPOJICKHE KOTEIbHBIE U 1. ), IPEANPUITHS
YEpHOH MeTalTypruu, HeQTenoObdn U He(PTEeXMMHH, aBTOTPAHCIIOPT,
NPEANpPUATHS IBETHOH METAJUIyprMM W TPOW3BOJCTBO CTpOHMAaTepHasoB.
[TosTOMYy MMeeT MpakTHUecKoe 3HaYeHUE IOKas3aTeseil 3arps3HsIOMNX BEIIECTB
BBIOPACHIBAEMBIX aBTOTPAHCIIOPTOM Ha HPHUIOPOXKHBIE TEPPUTOPUH MPOCHEKTA
l'arapuna.

OCHOBHO# BKIJIJ B 3arps3HEHUE aTMOCc(hepHOro Bo3ayxa B OpeHOyprekoit
00acTy BHOCHT JIETKOBOM M TPY30BOM aBTOTPAHCIOPT Ha JIONIO KOTOPBIX,
npuxoautcs — 54,3 % u 38 % cOOTBETCTBEHHO. DTH TEHACHIIMU XapaKTEPHBI ISt
Bcex ropoaoB OpenOyprckoit obmactu. B r. OpeHOypre Ha IOJO JISTKOBOTO
aBToTpancnopra npuxogaurcs 55,4 %, B r. Opcke — 60 % oOT BBIOPOCOB
aBTOTpPaAHCIIOPTA.

B ropone OpenOypre u B ropogax o0JIaCTH 3HAYHUTEIBHOE 3arps3HEHHE
aTMocdepbl B 30HE JIBIXaHHS YeIOBeKa CBsI3aHbI C BEIOpOcamMu aBTOTpaHcnopra. B
aTMocepHOM BO31yxe IpeoOianaeT OONbILIOE CcollepKaHUE YIIIEBOJOPOJIOB,
(eHoOMa, MBUIH, & TAKXKE TKEIIBIX METAJIOB — HUKEJIS, MeJIH, KoOanbTa 1 ap.

OKocucTeMBl MHOTHX yiHull Topona OpeHOypra HaxoIsSTcS B COCTOSHUHU
nerpaganud. OcoOEHHO BBIPAXKEH 3TOT MPOIECC B UCTOPHUUECKOM YacTH ropoja,
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1€ IIOTHOCTH aBTOMO6l/IJ'l])H]>IX J0por B Tpu pasa BbIIIC, YCM Ha OCTaJILHOM
tepputopun. Ilpouecc paspymenus skocuctemsl B ropoxe OpeHOypr mocTur
MacmTaboB KaracTpodbl, a Uil €ro OCTAaHOBKM HY>KHBI 3KCTPEHHBIE MEpHI
OpraHU3alMOHHOTO U TEXHHYECKOTO XapaKTepa.

UyBCTBUTEIHHOCTh HAaCENEHHS K [CHCTBHIO 3arpsi3sHEHHs aTMoc(hepsl
3aBUCHT OT OOJIBIIOrO YKcia (PaKTOpPOB, B TOM YHCIE OT BO3PacTa, oJa, 00Iero
COCTOSTHHMSL 3[I0pPOBBsI, IHUTAHMS, TEMIEPAaTyphl M BIAKHOCTH H T.A. Jluma
MOXWJIOTO BO3pacTa, NETH, OOJbHBIE, KypPHUIBIIUKH, CTPAJAIONINE XPOHUUYECKIM
OpOHXHTOM, KOPOHAapHOW HEJOCTAaTOYHOCTHIO, AaCTMOH, SBIAIOTCA Oojee
YA3BUMBIMH.

Ilym oOT TpaHCIOPTHBIX IIOTOKOB B OOJBIIUX TIOpOJax COKpaiaer
MMPOAOJDKUTEIIBHOCTh JKU3HU 4YCJIOBCKA, MOXKCET CTaTb HpH‘IHHOﬁ HEPBHOT'O
HCTOIIEHUS, pacCTPOICTBA CEPAECUHO-COCYUCTON CUCTEMBI.

ABTOTpaHCHOPT SBISETCS MOIIHBIM HMCTOYHHKOM BBIJENICHUS IBIIEBBIX
aspososieil. KoHumeHTpamust mbUTM B BO3AyXe Topoja 3aBHCHUT OT KadecTBa
TIOJIOTHA IOPOTY ¥ MHTEHCUBHOCTH JIBV)KEHHS TPAHCIIOPTA.

OOBEKTOM HCCIICIOBAHUS SABJISCTCS NMPUAOPOKHBIN YIaCTOK TEPPUTOPHHU
npocrnekra ['arapuHa, HaxoAsIIMHCS B BOCTOYHOM YacTH JIeHMHCKOro paiioHa
ropoxa Openbypra.

Hopora umeer acanbTHOE IMOKPBHITHE OTPaHWYEHHAs C OOEUX CTOPOH
6opmiopamu. Ilo o0emM CTOpOHAM YNHIBI JKWJIBIE, OOIIECTBEHHBIE W
aJIMUHHCTPATHUBHBIE 3[]aHUs, a BJOJIb BCEH NOPOTH PacTyT 3€JEHBIC HACAKIICHHUS
(xycrapHuky, aepeBbsi). [Ipoesrkas 4acTe UMeeT 6 MOJIOC IBMKEHUS, C CEBEPHOU
CTOPOHBl HMeEeTCsl TmepecedeHue ¢ yauned Mupa. [ns OIEeHKM CTeneHu
BO3/ICHCTBUS 3arpA3HSIONINX BEIIECTB OBUTH OTOOpaHBI MPOOBI HA PACCTOSIHUE S5 U
25 METpOB.

AHanus, IpoBeJIeHHbIH Mo nmoka3aTento pH, mokasan, 4To Ha paccTOSTHUU
0T 5 M. 10 25 M. OT IPUAOPOKHOM 30HBI HAOIIOJAETCST HKOIOTHIECKOe Oe/ICTBHE.

B xonme paborel ObuUIM  TONydYeHBI 3HAYCHUS  KOI(DPHUIMECHTOB
KOHILIEHTPALINH 3arps3HSIONINX BEIIECTB M CyMMapHbIEC MOKAa3aTeI XUMUIECKOTO
3arpsi3HeHus ocankoB (I1X3), mpencrasiennsie B Tadbmure | u 2.

Tabmmna 1 - 3HaueHns GOHOBBIX KOHIIEHTPAIMH 3arps3HIIONINX BEIICCTB
B CHE)KHOM ITOKPOBE Ha SM.

Mecrto Conepxanne (Mr/m) u Ki 3arps3sHsoOnMx BEIIECTB
oo | x|y
B | o H|HC|Ca| M |SO| N Zn Fe | cu? 3 H
lerar B- S 03 2+ g2+ 42- Ha 2+
apuHa | Ba
Co 6, |81 |1, |29, |5 1 0,1 10,7100 (03 |1 - -
09 | 5 2 1
10 | 21, [ 4, | 44 | 1, 1,3 | 21 0,1 |57, 100|000 | 122 |-
Ki 4 17 |83 | 8 56 | 2 08 |25 |22 | 067 14
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Tabnuna 2 - 3HaueHust POHOBBIX KOHLUEHTPALMI 3arps3HSIOIINX BELIECTB
B CHE’KHOM IIOKPOBE Ha 25M.

Mecto Conepxanue (Mr/in) u K 3arps3HSIONIX BEIIECTB
orbopa
npobsr | B3 nx3 | P
B. | H| HC | Ca | Mg | SO | N | Zn? - H
Cl 2+ 2+ 2- + Fe Cu
Mp.Tarap | B 8 Os 4 H,
HHA Ba
C 6,7 | 81 | 1,0 | 29,5 | 5 1 0,1 {0,700 |03 1 - -
¢ 9 2 1
98 168 |46 |275]109 | 1,4 |21, |01 |75 |00 |[0003 | 124, | -
K; 2 6 9 6 8 6 3 75 16 35 06

[To BenmuuuHe KOApPUINEHTa KOHIIEHTPALMH Ha PACCTOSIHUM 5 M. U 25 M.,
OT IPHUIOPOXKHON 30HBI, IPUOPUTETHON IIPHUMECHIO SBIISETCS [IUHK.

B  pesynprare  pamXHpOBaHMS, MPOBEICHHOE IO  ITOKAa3aTelNio
xumudeckoro 3arpssHeHus (I1X3) chemyer, 4ro Ha paccrossHEE 5 M, 25 M
HalOromaeTcs akosorndeckoe 6eactaue (OB).

Tepputopust Ha pacCTOSHUM 5 M OT JOPOXKHOTO MOJOTHA OTHOCUTCA K
30HE€ C KOHTPOJHUPYEMOH O3KOJOTHYECKOW cUTyalnmend co 3HaueHueMm 122,14,
Mecto otbopa mpoOsl, HaXOASIIeecs Ha PacCTOSTHUN 25 M, XapaKTepHu3yeTcsl Kak
30Ha C Ype3BBIYAHOM IK0IOTHUecKoi cuTyarueit co 3HaueHneM 124,06.

[TpuopuTeTHBIME  3arpsi3HSIONIMMH  BEHIECTBAMH 10 KO PHUIUECHTY
KOHILICHTPALIMH Ha MCCIICYEMBIX PACCTOSHUAX SIBJISIOTCS B3BELLICHHBIC BELIECTBA,
XJIOPHU/-UOHBI M KapOOHATHI.

Cpenu KUCIOTOOOPA3yIONIMX MPUOPHTETHBIME SIBIISIOTCS XJIOPH/I-HOHBI,
npeBbIIeHre (OHOBOW KOHIeHTpanmu B 12,83 pa3 Ha aucranmmu 5 M u 13,53 pas
Ha 25 merpax, a Takke cynbdarsl — 5,83pa3 Ha 5 M u 22, pasa Ha 25 M,
COOTBETCTBEHHO.

KoHneHTpamust B3BEIICHHBIX BEUIECTB HAa MAWCTAHIMA S5 METPOB
mpeBeImaeT GoHOBYIO B 8,5 pa3 u B 3,43 paza Ha 25 MeTpax.

[To ynydineHuro aTMOC(EpPHOro BO3jyXa MPHIOPOXKHBIX TEPPUTOPHI
yaui T. OpeHOypra peKOMEHIYIOTCSI CIEAYIONTNE MEPOTIPUSITHS:

— BOCCTaHOBJICHHE U COXPAaHEHHE O3CJICHEHHBIX TEPPUTOPUI, CHUIKECHHE
HETraTHBHOTO BO3CHCTBHUS OT MOBBIIIEHHOTO YPOBHS IIyMa M BPEJHBIX BHIOPOCOB
aBTOTPAHCIIOPTA 33 CUET MOJCAJAKH JAEPEBBEB U KYCTapPHUKOB;

— pauvoHaJIbHAsE OPTaHN3aIMs ABWKEHHS TPAHCIIOPTA,;

— YIy4IIUTh KA4€CTBO JOPOKHOTO MOKPBITHS;

—  cozgaHue  (IIPOGKTUPOBAaHHWE)  JABWraTeNeid,  HCIOJB3YIOMINX
aIbTepHATUBHBIE TOTUIHMBA.

Cnucok ncnoJb30BaHHON JIUTEPATYPHI

1. Tapumkas, M. FO. Dxonorndeckne 0COOCHHOCTH TOPOJICKOH CPemHl
yue6. mocobme / M. 1O. I'apunkas, A. U. baitenoBa, O. B. UekmapeBa. —
Openbypr : TOY OI'Y, 2012. - 217 c.
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IMPOTOKOJ OPENFLOW, ET'O IPUMEHEHUE 1 OHEHKA
BE3OITACHOCTH

AHHOTALUA
B nanHOll cratbe TOBOPHTCS O HOBOH TEXHOJNOTMH 00pabOTKH
napopmanmun SDN Ha ocHoBe mnportokonma OpenFlow. Takxke mnpuBonsTes
TIPEUMYILECTBA NCTIOJIb30BAHMUS JAHHON TEXHOJIOTHH.
Kniouesbie cioBa
[IpoTokomn Openflow, MIPOrPaMMHO-KOH(HUTYpUPYEMBIe CeTH,
Buptyamm3aius ceti, SDN, 00paboTka nHpOpMaInm

Ha ceropssimiHuii neHb pa3BUTHE WH(MOPMAIMOHHBIX TEXHOJIOTHI He
CTOUT HAa MecTe, a BMECTE C 3TUM PAacTyT U 00beMbl MH(pOPMAaIMU B CETH.
Konuennust 06paboTkn MHPOPMAIMK TOXKE MEHSETCS B CHIIy CTaATHYHOCTU CETH.
W3BecTHple ~ MeToABpl  aApecallMd M CIOCOOBl  KOH(UIypHpPOBaHHS
COOTBETCTBYIOIETO 000PYIOBAHUS B MOAOOHBIX CETIX yke Hed(hGeKTHUBHBI. J[s
pemieHnst MONOOHBIX NpoOJieM Obula co3gaHa HOBas KOHIENIHUS OOpabOTKH
nadopmanmu SDN (Software Defined Networks).

[Iporokon OpenFlow — 5310 cBsBytomee 3BeHO API, momoraromiee
pa3paboTYrKaM CETEeBBIX MPHUIIOKECHUN Pa3o0paThcs ¢ 0COOEHHOCTSIMH CETEBOTO
obopynoBaHus paznuuHBIX mpousBoxuteneil. [Iporokon OpenFlow ncnonp3yer
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KOHLIEMIINIO MIOTOKOB JUIs ONUCaHus npoxoasuiero tpaduka. CienoBareibHo, Bce
KOMMYTATOPBI, HCIOJB3YIOMINE 3TOT MPOTOKOJ, HMEIOT TaOJIMIy IIOTOKOB,
COCTOSIIIYI0 U3 TpeX MOJeil: MOJs COOTBETCTBUS OMNPEACISIOIUE, K KaKOMY
MIOTOKY OTHOCHTCSI TIPOXOJSIINI IaKeT, CUETYMKH I103BOJISIOIINE II0JIydaTh
CTaTHCTHUKY CETH, M MHCTPYKIuH [2,3].

IIporokon OpenFlow ympommaer mnporpaMMupoBaHne pabOTHl CETH,
3aJaHue TPABWJI MapIIPYTH3ALUH IAKETOB M YIpaBICHHE JOCTYIIOM. JlaHHBIH
MIPOTOKOJI KIMEET JABa KOMIIOHEHTa: Habop rirobaapHBIX HHTEp(hEcoB, Omarogaps
KOTOPBIM MO’KHO PEaJIN30BBIBATH BEICOKOPA3BUTHIE HHCTPYMEHTHI YIPABICHUS U
MPOrpaMMHBIA MHTEp(eiic HEOOXOAUMBIA Uil KOHTPOJSI NMEPEeChUIKU IaKeTOB
IIOCPEICTBOM CETEBBIX KOMMYTATOPOB.

IIpotokon OpenFlow uMeeT psia MpeuMyIIecTB:

o [IpousBoauTenbHOCTh. [IpOTOKON TEepeHanpaBiseT CBOM pPecypchl Ha
yCcKOopeHHe Tpaduka;

e JlaHHBI TIPOTOKOJN TO3BOJISIET J100ABIATH HOBBIE (YHKIMH K YK€
UCTIONIE3yEeMON apXUTEKTYPE;

® AZIMUHHCTPUPOBAaHUE. AJMHHHCTPATOp MOXKET HAONIOAaTh 3a BCEMH
mpomeccaMi M KOMIIOHEHTaMH OJHOBPEMEHHO, YTO YHPOLIAeT Iporece
YIpaBIICHUSI.

K coxarnenuro, B3710MaTh C€Th, OCHOBAHHYIO Ha JAHHOM IIPOTOKOIE, OyIeT
jerde, Beab BCS (YHKIMOHATBHOCTh YIPABICHWS HAXOAWUTCS Ha OIHOM
BHUpTyalibHOM cepBepe [1].

IIpy  wWCHONB30BaHMM  TMPOTOKONA  CIEAyeT YACTSITh BHUMAaHHE
pa3BoOpauMBaHUIO TpaBUJI Ha KoMMmyTaTope. Hampumep, ecnm mpu KaxaoM
BxogsmeM TCP-makerom ¢ ¢uarom SYN 3anpoc OyZeT OTHpaBisATbCS Ha
KOHTpPOJUIEP, TO KOHTPOJUIEP MOXKET JiaTh cOOi B oOcmyxuBaHuu. OaHAKO, €Cin
HE cOo3/1aBaTh HOBBIA IMOTOK Juisi Kaxaoro TCP-makera c ¢marom SYN, a
MIPOBOANTH MPOBEPKY IO APYTHM IIOJSIM, HAIPUMEp, PEallM30BBIBATh MOTOK Ha
OCHOBE CETH, K KOTOPO# mpuHauIexxuT [P-agpec mombp3oBaTesst, TO KOHTPOJUIED
MO3BOJIUT CO3/aTh MOTOK, KOTOPBIN OyJET HANpaBiATh 3alPOCHl HA OJIHM3KHE MO
MECTOIIOJIOKEHHUIO CepBepHI [4].

Konewno, naHHast TEXHOIOTHS €Ile HAXOJUTCS! B TIOCTOSIHHON JOPaboTKe,
HO Osarojapsi cBouM mnpeumymiectBam nporokon OpenFlow moxer 3aBoeBath
3aCIIyKCHHYIO MOMYJIIPHOCTH B OyAyIIeM.

CIuCcOoK HCIOIB3yeMOM JIUTEPaTyPHI:

1. bapckoB A. SDN: koMy u 3auem 3T0 Hajao? [DIEKTPOHHBIN pecypc].
Kypnan CETEBBIX pemenunit/LAN, Ne 12, 2012. URL:
http://www.osp.ru/lan/2012/12/13033012/

2. Jluxauye B.A. [IPOTPAMMHO-KOH®UT'YPUPYEMBIE CETHU HA
OCHOBE IIPOTOKOJIA. [OnextponHslii pecypc]. Bectnux BI'Y, Cepus:
Cucremublii aHanu3 W uHopMmaunoHHsle TexHosoruu, Nel, 2014. URL:
http://www.vestnik.vsu.ru/pdf/analiz/2014/01/2014-01-10.pdf
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BECHPOBO/IHBIE CETU HA OCHOBE WI-FI TEXHOJIOT' Ui,
X IPEUMYIECTBA U YA3BUMOCTHU

AHHOTAIUSA
B nanHO# cTaThe peub HIET O COBPEMEHHBIX OeCcIpOBOAHBIX ceTsix Wi-Fi,
U MX MPEUMYIMISCTBAX MEPE]] MPOBOIHBIMH, a TAKKE O BO3MOXHBIX YSI3BHMOCTSIX
U MeToax OOPHOBI C HUMH.
KuiroueBble ciioBa:
uH(pOpMaIMOHHAsT 0€30IIaCHOCTh, YIPO3bl, OCCIIPOBOIHBIC CETH, ceTH Wi-
Fi, rexaonoruu IEEE, mporokon WPA

B coBpemenHOM Mupe cetu VIHTEpHET SBIISIOTCS MOMYIISIPHBIM CPECTBOM
KOMMYHUKanuu # oOMmeHa wuH(popMmammeid. A Oomipmie Bcero oOperaroT
MIOITYJIIPHOCTh  OecTIpoBOIHBIE ceTH Ha ocHoe TexHomorumn I[EEE 802.11,
u3BecTtHON Kak Wi-Fi. D10 joKanbHas CeTh, MCIOIB3YIOIIAs BHICOKOYACTOTHRIC
PaaUuOBOJIHEL JJIA NEpEaavYu JaHHBIX, B OCHOBHOM HCIIOJIB3YETCA JJId MOOHMIBHBIX
YCTPOMCTB.

BecnipoBonHbIE CETH, OCHOBaHHbIE Ha JAHHOW TEXHOJIOTHH, 4YacTo
UCIIONIB3YIOTCS B OOIECTBEHHBIX MeCTax, HallpuMep, adporopThl, BOK3aJIbl, Kade
n tak nanee. Cetn Wi-Fi Oojiee nmpocThl B ycTaHOBKE, HEXKENU MTPOBOJHBIE CETH,
1 00eCTeYnBalOT JJOCTYII K CETH MHOXKECTBY ITOJIb30BaTEIEH OHOBPEMEHHO.

Taxke kak u Bce cerd, Wi-Fi TOABEp)KEHBI pa3MYHBIM Yrpo3am
6e3omacHOCTH. YTpo3bl AJsl OECIIPOBOAHBIX CETEH MOMKHO pa3feinuTh Ha J1Ba
THUTIA: IPSIMBIE B KOCBEHHEIE [1].
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[psamMbeiMu  yrpozamu HHQOPMAIMOHHON 0€30MacHOCTH OecpOBOJHBIX
ceTel SBIAIOTCS: TOA00p 3JI0YMBIIUIEHHUKAMH apoJisi, IepexBaT IaKeTOB CETH,
6nokupoBaHue 1 MckaxeHnue nHopmanun. B texnonornn Wi-Fi ucnonssyrores
ayTeHTUQUKaMss W mudpoBaHne, HO IIU(PPOBAHHE YMEHBIIAET CKOPOCTb
nepefayn  JaHHBIX, [IO3TOMY pEIKO TPUMEHSeTCs, a ayTeHTH(UKaIus
TeHepHUpyeT MapHbIi rimaBHBIN kimtoud (Pairwise Master Key), xoTopeiM MOTyT
BOCITOJIb30BATHCS 3JI0YMBIIUICHHUKH ISl pacI()POBKH MTAKETOB JaHHBIX.

st 6oprOBI ¢ yrpo30ii B3moMa pazpaborana TexHonorus Wi-Fi Protected
Acces (WPA). IIporoxonr WPA coBepmaer KOHTPOJIb LEIOCTHOCTH IAHHBIX.
[Tpu aTake Oe3omacHOCTH Nepenayda Tpapuka Ha BpeMsi OCTaHABIMBAETCS U €CIU
oOHapyXeHbl OoJibllle OJHOM OIMOKM 332 MHUHYTY, TO CEaHCOBBIC KIIOYH
nepeycraHaBinuBaoTcs. B HacTosimee Bpemst crannapt WPA ycoBepiieHCTBOBaH
1o crangapta WPA2 [4].

VYiIydIeHHBIM BHJOM ayTEHTU(HKALUHA B OECIIPOBOAHBIX CETSX SIBISETCS
ayreHtuukanuss mo MAC-agpecam. B 3ToM ciydae, Ha TOYKE [OCTyHa
co3laeTcsl crenuanbHas Tabnmuna QuibTpanuu, conepxkamas MAC-agpeca
yCTpoO#cTB JoKadpHON ceTH. CienoBaTenbHO, TOYKA JOCTyNa OyAeT OTBepraTh
TIOTIBITKY ITOJKITIOYEHUS ycTpocTB, ub MAC-anpeca B TaOnHIly HE 3aHECCHEI.

KocBenHble yrpo3sl BO3HHMKAIOT B NPHUCYTCTBUE B OOBEKTE WM BOIM3M
MHOXecTBa cereit Wi-Fi, xoTopele MOryT mepenaBaTh HECAaHKIIMOHHPOBAHHO
noiaydeHHyro uH(opmanuio. Hampumep, Ha NpeanpHATHH MOXXET OBbITh
HE3aKOHHO YycTaHoBjJeHa Wi-Fi-kamepa ¢ MukpodoHoM, miu B TeiedoH
paborHuka MoxeT ObiTh BcTpoeH Wi-Fi-monynp  Bcst unHpopmainust Oyner
HaTPaBJIATHCA 37T0yMBIIUICHHUKAM [2].

BecnpoBonubie  Wi-Fi-ceTu SBISIOTCS JIETKOYSI3BUMBIMH TIOTOMY, 4TO
CUTHAJIBI Wi-Fi-ycrpoiicTs CIOXKHO  paclo3HaTb  YCTpoilcTBamu
palTMOMOHHUTOPHHIA, Takxke BONM3M apyrux cereid Wi-Fi TpymHO oTinunTh
JIETabHBIX KIMEHTOB OT 3J10yYMBIIUIEHHUKOB [3].

st 60pb0BI ¢ KOCBEHHBIMU yrpo3amu OyneT 3p(eKTUBHBIM TOBBIIICHHE
KBaTM(UKAINU COTPYIHHKOB, paOOTAIOMINX C JOKAIBHBIMH CETSIMH, W IIPOBEPKa
NPEANpUATHA  HAa  HECAaHKIMOHMPOBAHHO  YCTAaHOBJICHHBIE  KaMEpPhl W
3BYKO3AITHCHIBAIOIINE YCTPOUCTBA.

CoBpeMeHHbIe TEXHOJIOTHH OecrpoBoIHbIX ceTeit Wi-Fi siBnsitoTest BecbMa
YA0OHBIMH M TEPCHEKTUBHBIMU, HO CTOUT TOMHHUTH OO0 YS3BUMOCTSIX JaHHBIX
ceTel M MCIOJIb30BaTh BCE MEPhI 3alUThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA, a
TaK)Xe XpaHeHHUs U Iiepeladul HHPOpMaIHK.

CHHCOK NCTOJIb30BaHHOM JIUTEpaTyPHI:

1. JluxoHocoB A. CnoBapb-CpaBOYHHK 10  HMH(MOPMAIIOHHON
oe3omacHocTH. — M.: MOIIA, 2010. — 390 c.

2. Omudpep B. Omupep H. Kommerotepusie ceru. I[IpuHIuUIEGL,
TEXHOJIOTUH, TIPOTOKOJIBI: Y4eOHUK aist By30B. 4-e¢ m3n. — CII6.: TIutep, 2010 —
944 c.

3. Tanmenbaym 3. Kommbiotepnsie cetu. — CII6.: [Tutep, 2012 — 960 c.
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4. WPA2 Ha 3almTe OecnpoBOIHBIX cereit Wi-Fi
http://www.technorium.ru/cisco/wireless/wpa2.shtml
© Ilerpkuna E.JI., bapan M.U., 2018
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TEHJEHIAM COBPEMEHHOT'O BEB-IN3AHA

AHHOTANHSA
B nmaHHO# cTatbe peup HIET O BAXHOCTH BeO-am3aitHa. Takke
[IPOAHAIM3UPOBAHBl NOMYJSPHBIE METOABl IPOEKTHUPOBAHMS CaWTOB U
BBISIBJICHBI COBPEMEHHbBIC TCHICHIIUN Pa3BUTHS BeO-Iu3aiiHa.
KaroueBnle ciioBa:
BeO-13aiiH, TeHACHIUH, BeO-caiiT, UHuTepHeT-TexHonoruu, UaTepHer

Mpl cramkMBaeMcs C TpOEKTaMH BeO-AM3allHEpOB KaXKIbld JEHb,
rocemiasi CTpaHUIBI WHTEpHeTa. BeO-au3aiiH 3TO HMCKYyCCTBO, IOITOMY HeE
cymiecTByeT (opMyJbl HACIBHOTO Ju3aifHa BeO-cTpaHui. Ho cymecTByioT
pa3IU4YHbIE TOMYJIIPHBIE METOIbI IPOEKTUPOBAHUSI U MOJEIH, OTHUM CIIOBOM —
TEHJCHIINH.

TeXHOIIOTHH TOCTOSHHO DPAa3BUBAIOTCA, MOXTOMY Ba)XHO CIEOWTH 3a
HOBBIMHU TE€HACHLIUSAMHU U IPOBOJUTH HHOTIA PEU3aliH CBOETO CaiTa.

PaccMOTpUM HEKOTOpPBIE COBPEMEHHbBIE TEHICHIIUH BeO-An3aiiHa.

e AnantuBHocTh. [lonmb3oBareneld MOOMIJIBHBIX YCTPOMCTB C Ka)IbIM
pa3oM CTaHOBHTCSA Bce OOJbIIE, MO3TOMY AaJalTHBHOCTh CalTa CTAaHOBHUTCA
OJIHUM M3 CaMbIX BaXXHBIX ycioBUil. CaliT, KOTOPBIi OyeT MOACTpanuBaThCs IO/
paspelleHne pa3IMYHbIX MCIIOJIb3yEeMbIX YCTPOWCTB, OYZET MOJIb30BaThCs
HauOOJbIEH MOMYJIIPHOCTHIO.

e J[MMHHAs CTpPaHHMLa BMECTO CCBUIOK. be3yclnoBHO, MONb30BaTENIO
CEHCOPHOT'O 3KpaHa, a W He TOJBKO, yJOoOHEe JHCTaTh CTPAHUIy BHU3 MM B
00K, YeM Ha)XMMaTbh IOCTOSHHO HAa MaJICHbKHE CCBUIKH CJIEIYIOUIMX CTPAHMII.
JanHple cTpaHuUIBl noay4dmin Ha3BaHue "landing-page", To ecTh Ipojaromue
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CTpaHUIIbI. Kaxk cunraror [lld3al>iHep]:l, OHU OTJIMYHO MOAXOAAT AJIA PCKIIAMHBIX
kommanui [3].

o MUHUMAIH3M C SPKUM aKIeHTOM. [ TaBHOE YCIOBHE — MUHUMAIIEHOE
KOJIMYECTBO TEKCTa W KHOIIOK W SIPKHH aKIEHT. JTUM aKIICHTOM MOXET OBITh
BHJICO WM KapTHUHKA, TO €CTh OOBEKT, KOTOPHIA OBl IepeaaBall TIaBHYIO HICIO
caiira.

o [Ipo3paunsie KHONKHA. XOPOIIMM JOMOJHEHHEM K MHHHMAIU3My C
SIPKAM aKIeHTOM OyayT Tpo3pavyHble KHONKH. Takhe KHOIKH, HE JIOJDKHBI
OTBJIEKaTh BHHMaHWE Ha ce0s, NMETh HACHIIICHHBIN [BET, OHH HE OJDKHBI
umeTh (hona. Ho u mpu HEOOXOJUMOCTH HE JJOJKHA TEPATHCS COBCEM.

e Marepuanbhbiii au3aitn Google. Material Design — 3to paspaboTka
koprnopanmu ~ Google, mpencTaBngomas  co0OW  BU3YANbHBIA  S3BIK,
CHUHTE3MPYIOIINH CTaHAapTHBIE MPUHIUIIBI XOPOLIETO JU3aifHa C MHHOBALUSIMH.
OTo Bu3yalbHBIE IOJCKa3KHM, akKIEHT Ha JeHCTBHE  II0JIb30BaTels,
HeNpephIBHOCTh  neiicTBuil. Takoll Au3aiiH TOXe ABJISIETCS  XOPOILUM
IOTIOJTHCHHEM MUHUMAI3MY [2].

o Tumorpaduka. HemanoBakHEIM yCIIOBHEM XOPOIIETO CalTa SBISIETCS
MpaBWIIBHOE W KpacuBoe o(opmileHHe TeKCTa, a UMeHHO — mpudt. Bee Gonee
MOMYJISIPHBIME cTaHOBATCS mpudThl Kommanuu Google [1].

e OTka3 oT MOOWIBHOH Bepcum caiita. Kak yke ObUlo 3amedeHO B
MEpBOM  TIYHKTE, aJalTUBHOCTh caiiTa SBJSIETCS 3aJOrOM  XOPOIIETO
BOCTPeOOBAHHOTO CaiiTa M TJIaBHBIM IPAaBUIIOM COBPEMEHHOro BeO-au3aiiHa.
ITosToMy co3maHue OTOEIBPHOW MOOWIBHOM BepcUUM CcalTa CTaHOBUTCS
W3JTUITHHUM.

Be6-nu3aitn  oyeHp BocTpeOOBaH B COBpeMEHHOM Mupe. [loatomy
Jnu3aiiHepaM HeoOXOJUMO IOMHUTH O COBPEMEHHBIX TEHICHUUSIX U IMOCTOSTHHO
CIeOUTh 3a MX pa3BuTUeM. Ha ceroiHsIIHUNA [€Hb, TJIaBHON TEeHACHIMEH
SIBJIICTCS aIallTHBHOCTH CAWTOB K Pa3jIMYHBIM 3KpaHaM. Takke MHHUMAIH3M U
MaTepHaTbHBINA TU3alH TOXKE HEMAIOBAXHOE YCIOBHE COBPEMEHHBIX CaliTOB. B
HACTOSAIIEEe BPEMs IIOJIH30BATEIH IICHAT SKOHOMHIO CBOETO BPEMEHH, a TIO3TOMY
MPOCTOTY M OBICTPOTY pabOTHI Ha caifTe.

Crrcox UCHOIR30BaHHON JIUTEPATYPHIL:

1. 3y6exun A.A., A6pamosa O.®. COBPEMEHHBIN WEB —
CAMT: MOJIHBIE TEHJEHLIMM B KOMIIOHOBKE M IIBETE //
Marepuansl VII MexayHapoIHOH CTyAEHYECKON 3JIEKTPOHHOW Hay4dyHOH
koH(pepeHunn «Crynenueckuit Hay4qHbii popym» URL: www.scienceforum.ru/

2. MarepuanbHbiii qu3aiiH. BBegenue [DnexTpoHHBIH pecypc]
URL: http://www.google.com/design/spec/material-design/introduction.html#
3. Tenpennnn BeO-mu3aitHa 2015 1. [OnekTpoHHEBIH pecypc]

URL: http://webdesignledger.com/web-design-trends
© Ilerpkuna E.JI., bapar M.I., 2018
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OB YA3BUMOCTHU MOBMJIBHBIX IVTAT®OPM ANROID U 10S
N HEKOTOPBIE MEPBI TIPEJOCTOPOXHOCTH

AHHOTALUA
B nanHoit cTaTthe roBoputcst 00 YS3BUMOCTH OIEPAMOHHBIX MOOMIBHBIX
cucreM Anroid u i0S. OnucaHbl HEKOTOPBIE BHIBI BUPYCOB U BBIJEIICHBI MEPHI
MPEIOCTOPOKHOCTHU 3apakeHUs] BUPYCHBIMHU MPOrPaMMaMH.
KiroueBbie ciioBa:
Omnepammonnast  cucrema, Android, i0S, woOwipHas maTdopma,
YSI3BUMOCTH, BUPYCEI

[NouTH y Ka)kIOro COBPEMEHHOTO YeJIOBEKa €CTh CMAapT(OH WU IUIAHIIET.
BonbIIMHCTBO 3THX yCTpOICTB paboTatoT Ha onepaiuonHol cucreme Android. K
COXaJICHUIO, HE MHOTHE 3HAIOT, YTO U UX MOOHJIbHBIE YCTPOWCTBA MOTYT OBITh
MMOJIBEP)KEHBI aTake BUPYCOB. [103TOMy HEOOXOIMMO MOMHHUTH 00 3TOM U 3HATh
HEKOTOPBIE MEPHI MPEJOCTOPOIKHOCTH.

BonpmmHeTBO BHpyCcOB Kak pa3 cozpatorcs st OC Android, HO m juist
10S ToXe HaYMHAIOT BBIMYCKaThCsl BUPYCHl. BupycoB Ha Android HacuuThIBaeTCs
npuMepHo 79% ot obmiero uncia, a g i0S Beero 0,7% [1].

OcHoBHbIM BuaoMm sBiagercs CMC — wmomenHundectBo. Ilpm 3TOM
CIeLHANIbHBIC BPEIOHOCHBIC NPHIIOKEHUS OTIPABIAIOT IUIATHBIC COOOIICHUS Ha
HOMepa, CKOITMPOBAaHHbIE U3 0a3bl KOHTAKTOB B MIHTEpHET — GakuHre.

CaMBIMH OTACHBIMH BHpyCaMH Ha OIEpalloOHHYI0 cucrteMy Android
SIBJIAFOTCA:

e GoldDream u NoName. /IlanHble BUPYCBHI KpaJlyT IEPCOHANBHBIC JAHHBIE
Bianenbua tenepona. Hampumep, tenedonHsle HoMmepa, uHDoOpManuio U3
co00IIeHNH ¥ MOTYT OocynIecTBIIATH aTHyr0 CMC — pacchUiKy.

® DroidDream u DroidDreamLight. [laHHbIE BUPYCBI UCTIONB3YIOT KaTaJIOT
npunoxkennit  Android Market. DT BUpychl MOXXHO CKadaThb BMECTE C
TIOJI/IeNIEHBIMHM TIOMYJIIPHBIMU MrpaMi. Jlanee coc dera Biajienblia CHUMAIOTCS
BCE JICHE)KHBIE CPEJICTBA U KPaayTCs IEPCOHANIBHBIE JaHHbIE ¢ TenedoHa.

e GGTracker. DTOT BHpPYC MOXHO CKayaTh C TIPHIOXKEHHSIMH C
(UIMUHTOBBIX calToOB. Jlaiee MponUCXoaAUT Bee BhIMIeomucanHoe [1].
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Taxxe kak u Buagenbisl ycrpoiictB ¢ OC Android, u BiagenbIsl
yerpoiictB ¢ OC i0S mnoaBep)keHBl 3apaXCHUIO BHPYCHBIMH IPOTrpaMMaMH.
[MomyyuTh BUPYCHYIO MpOorpaMMy Ha CBOH Telne(OH MOXKHO CKaduBas
npuiokeHnss ¢ App Store. 31mech BHPYCHI TakKe CO3JAIOTCS 110 BHIIOM
TIOTTYJISIPHBIX TPHIIOKEHUH [2].

CylmiecTByeT BUPYC-IIITHOH, YCTAHABINBAEMbIN HA YCTPOUCTBO C COTrIACHS
HUYEr0 HEe IOJ03PEBAONICT0 Biajelblla. Bupyc moiydaer JOCTYH KO BCEM
MePCOHANIBHBIM JaHHBIM, BKJIIOUYas ucnonib3yembie Wi-Fi ceTn u ucnonb3yembie
npunokenusi.  [lonmyueHHble — JaHHblE  IEpPEChUIAIOTCS  Ha  cepBepa
3JIOYMBIIUICHHUKOB U T€ MOTYT aKTHBHPOBaTh MHKPO(GOH U MPOCIyIIaTh
TeseOHHBIC 3BOHKU U MPOCTO MPOMCXOJsIIee BOKPYT [4].

Taxke OmHUM W3 oOmMacHBIX BUpycoB i muardopmbl 10S sBiseTcs
Masque Attack. [lonp3oBaTento mpeaaraeTcs HMPOWTH MO CCHUIKE M CKayaTh
HYXXHOE eMy NPUJIOKEHHE, HO CKauMBaHHE IPOMCXOAUT He U3 App Store. 3aTem
STOT BUpPYC ITOAMEHSET BCE IPOTPaMMBI, TJ€ HCIIOJIB3YIOTCS IMEepCOHAJIbHBIC
JAaHHBIE U TIPH BBOJIE KpaaeT ux [3].

Uto0b1 00e30macuTh ceds 0T BHPYCHBIX aTak, HeoOXOAMMO COOIOAaTh
MPOCTBIE MEPHI 3AIUTHI:

e He ckauuBaTh NPUWIOKEHUSI U3 HEU3BECTHBIX CATOB;

o [Ipy ckauMBaHMM U3 JIMLIEH3UPOBAHHBIX KATAJIOTOB MPHJIOKEHHIHA,
oOpariaTh BHUMaHHE Ha OT3bIBbI O HEOOXOMMOM BaM MPUII0KEHHH;

o [Ipy OOHOBNEHUWSX Balled ONEpalMOHHOW o00OpanaTh BHUMaHHE Ha
npeAaraeMblii HICTOYHUK 3arpy3KH;

® YCTaHaBIMBATh TOJILKO O(QHUIHAIbHBIE BEPCUH ONEPALMOHHBIX CHCTEM U
OOHOBJICHHUIA,

o Cnietuthb 3a paboTON CBOETO aHTHUBHPYCA.

W3 Bcero BEHIMICONMUCAHHOTO CIEAYeT, YTO HH OIHA W3 MOOWIBHBIX
OTICPAIIMOHHBIX CHCTEM HE 3allUIeHa OT BHPYCHBIX aTak MOTHOCTHIO. [oaTomy
HEOOXOAMMO CIIEUTh 3a OE30MacHOCTBI0 CBOETO YCTPOHCTBA CaMOCTOSITENBHO,
MPOBEPSITh PabOTy aHTHBHUPYCA U BHUMATENHHO OTHOCHTBCS K CKadMBACMbIM
MIPUJIOKEHUSAM U OOHOBIICHUSIM.

CIHCOK UCIOJIb3yeMOM JTUTEPATYPhI:

1. Aggle.ru [Dnektponnsiit pecypc] URL: http://aggle.ru/ios/virusy.html

2. AppleFace [Dnektponnsiii pecypc] URL: http://appleface.ru/iphone-
news/virus-atakoval-ustrojstva-apple/

3. Hooctu Apple [Onexrponnsiii pecypc] URL: http://apple-
dev.ru/3154-novyj-virus-pod-ios-ne-trebuyushhij-jailbreak/

4. TIpoctoMAC [Onextponnsiii pecypc] URL:http://www.prostomac
.com/2014/11/bezonasnost-ios-snova-pod-ugrozoj-virus-masque-attack/

© Ilerbkuna E.JI., bapan M.U., 2018
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BETPOBBIE YCTAHOBKMU - QHEPT'UA BY AYHIEI'O

AHaTanus

B Hacrosimiee BpeMsi BO BCEM MHpPE IPOHMCXOAUT pPa3BHTHE OTPACiId
aNbTEepPHATUBHOW  JHEPreTHMKH. 3a TOX  TPOU3BOAMTENBHOCTH  TaKOTO
00OpyZOBaHMS YBEIMYMBAETCS Ha TPUALATH NPOLEHTOB. CTHUMYJIHMPYIOIIUMHU
(akTOpamMH SIBIISIOTCS: DKOJOTHYECKHE MPOOJIEMBI; U3MEHEHHS KINMaTHIECKOH
KapTHHBI MECTHOCTH; YBEJIIMYCHUE CTOMMOCTH HeTH; IpoOIeMbl 6€30IIaCHOCTH B
sHepretudeckoit oomactu[1]. HecrabumpHOE momoxkeHwe B 001acTi (UHAHCOBOH
MHPOBOI 9KOHOMHKH MOJXET 3HAYHTEIHFHO 3aTOPMO3HUTH PHIHOYHOE Pa3BHTHE
OTpACIIH.

Kirouesnie ciioBa

BerpoBass osHeprus, BeTpodHepreTwka, Jsomactd, HOxHO-Ypanbckuit

YHUBEPCUTET

[To ouenke crnenuanucToB HepTH M raza B PoccuM XBaTUT NMPHUMEPHO
Bcero Ha mon Beka. Ilo 3ToMy mocienHee NECATUIETUS YYEHBbIE Hadalu
3a{yMBIBaTbCS HaJ aJbTEPHATUBHBIMU HUCTOYHUKAMU SHeprun. CoJIHEUHBIH CBET,
BeTep, A0XKJb U MOPCKHE MPUIMBBI BCE 3TU MPUPOJHBIE ABICHUS YEIOBEUECTBO
YTWIA3APOBAJIO, OCTAIIOCH TOJIBKO MOHSTH KaKOW MMEHHO W3 BO30OHOBISEMBIX
WCTOYHHMKOB BHEPIHU B Oy/IyIleM HCIIONIB30BaTh BhIroHee Beero [2]. Hanpumep,
CONHEYHbIe 0OaTapeW W3rOTOBICHHbIE HA OCHOBE AapCeHWAa TalIus 3TO
XMMHYECKOE COCIMHEHUE TaJUIMs W MBIIIBAKA a y4YEHbIE MOKAa HE MPUIyMain
MOKa Kak MOXHO yTWIM3HPOBAaTh MBIIbAK. M3BectHouro B Poccun

NIEKTPUYECTBO JOCTYITHO TOIBKO Aist 70 ? nacenemus CTpaHbl. YUEHHBIC TOHSITH
YTO B HAUIMX KJIMMATHYECKUX YCIOBHSAX OTIIMYHBIM pPEIICHHEM MpPOOJIEM CTaHyT
BETpa YCTAaHOBKH 3TO YCTPOMCTBO KOTOpBIE IMpH 00pa3yloT  CHIy BeTpa B
IEKTPOIHEPTHIO.

BonpmimHCcTBO  OOBIBaTeNe MPENCTaBISIOTBETPOYCTAHOBKY B BHJE
MenbHUIBl. OHU HOCAT Ha3BaHME TOPU30HTAIBHO OCEBBIX YCTaHOBOK. OnHAKo B
TOCJIEIHNE JECATWIETHS BO BCEM MHpE CTalM BOCTPEOOBAaHHBIE BEPTUKAIBLHO
OCEeBbIE YCTAaHOBKU MMEIOIME NPUHINIHAIbHBIE TpenMyIiecTBo. BUensOonHcke B
IOxHo-Ypansckom 'ocynapcTBEHHOM YHHBEPCUTETE JaH CTapT MPOU3BOACTBY
BEPTUKAJIBHO OCEBBIXBETPOYCTaHOBOK. Inero 00 ux pa3paboTke IpeuIoKuil
JIOLUEHT Kagenpbl >JIEKTPOTEXHWKA W BO30OHOBISIEMBIE HCTOYHHMKH SHEPTUH
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Esrennii ComoMuH. OTO MBICIIL CTAJI0O OCHOBOH IS JANbLHEHIINX HCCIIEIOBAHUNA
n yxe B 2000 roxy oH co3/al IIEpBBIA OIBITHBIM 00pa3el 3a CYET CIIOHCOPCKUX
nener «Portop-CaBonuyca»s 100 Bt (Puc.1). C tex mop Ha kadenpe FOxHo-
VYpansckoro 'ocyaapcTBEHHOTO YHUBEPCUTETA BEYTCSl aKTUBHBIE UCCIIEOBAHUS
B 00JIaCTH BETPOSHEPreTHKH. 3JeCh BO BpeMs OOY4YEeHHUs CTYAEHTH U
MIPENoAaBaTeI! MIPOSKTUPYIOT HOBBIE BHIBI BETPOYCTAHOBOK. TexHIUeckas 0a3a
7a00paTopHun MO3BOJISIET MOAEIUPOBATh paboTy 3IEKTPOCTAHIINH, HAOMIOAATh 32
MOBEACHHEM IPHOOPOB B PA3IMYHBIX YCIOBHSX,CO31aBaTh BETEpP HEOOXOAMMON
CKOPOCTH PacCUUTHIBATH pa3Mephl, KOIMIECTBO JIonacTeil u MHoroe apyroe [3].

Puc. 1. Berpoycranoska «Portop-CaBonuyca» 100 Br.

I'maBHas mnemp ydYeHBIX OOECIEUHTh  BETPOYCTAHOBKAMH IPOCTHIX
oOpBareneid 9ro OBl MOOOH MAaYHWUK MOT B MarasuiH W KYIOHTHh TakKoe
obopynosanne. Hampumep B Tpommkom paitoHe UenssOmHCKO# oOnacTu ogHOM
u3 hepMEepCKHUX XO3SMCTB YKE MOJTHOCTBIO MUTACTCs OT BeTpa. JlJist 3Toro y Hux
CaMbI€ TOAXOJAIMEC KIUMATHYCCKUE YCIIOBHA. Ha OTKpBITOﬁ MECTHOCTH
CKOpocTh BeTpa gocturaet 10-12 MeTpoB B CEKyHIY.

BeTpoBble 211€KTPOCTAaHIIUK 3TO OJHH M3 CaMbIX YKOJOTMYECKUX YHCTHIX
CHoco00B MPOM3BOICTBA DHEPTHU OJIHAKO ITO HE O3HAYAaeT 4YTO HAaXOXKICHUE B
6713u MPUOOPOB HE MOXKET HAHECTH BPEJl 370POBBIO YEJIOBEKA WIIM JKUBOTHBIM.
[TpuBBIYHBIE HAM TOPHU30OHTAJIHLHO OCEBBIE YCTAHOBKH CO3JAIOT IIYM BHOPAIHIO
nH}pa3sByK M yIbTpa3ByK. Kak IOKa3pIBaloT HAOMIONEHMS B OJM3M TakuX
YCTAHOBOK HE XHMBYT MEJIKHE KMBOTHBIC KOTOpPHIE IPEKPACHO YYBCTBYIOT KaKHe
mubo BuOpanuu. Ho yuensie IOYpI'Y pemm 3t mpoOaeMbl, 3TO 3HAYUTH YTO
JTaHHOE 00OpYyJOBaHME MOXXHO HE OIacasChyCTaHABIMBATH BOJIM3H JOMOB H
Jake Ha WX Kpblmax. M33a KOHCTPYKIMH JIOTIACTE€H HE MPOMCXOIWT CpPbIBa
BO3yIIHOTO TIOTOKA BCJIEIACTBUM 3TOTO HE BO3HHKAET YIbTpa3sByKa H
nH(pa3ByKa npu paboTe ycTaHOBOK. Bompock! myma Tak ke pemmii. CKOpocTh
joracteii B JII00OH TOYKE OJHA M Ta JKEIO 3TOMY IIyM MPAaKTHYECKH He
npoucxonu. OcHoBHasg mpoOinema Obila BUOpauusi KOTOpas BO3HMKAET IpU
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paboTe BeTpOyCTaHOBKH, 3TOT BOIPOC PELIEH, YPOBEHb BUOPAIMHU 10 CPAaBHEHHIO
C TOCTOBCKUM JOMYCTHMBIM 3HAYCHHEM CHMKEHA MPAKTHYECKH HA JABa MOpsaKa
[3].

BetpoBrle sHepreTHUecKre YCTaHOBKH KOTOpbIe pazpadoTansl B IOYpl'Y
Y4YeHBIE YK€ IPOU3BOAAT B UesITONHCKEOTIBITHBIMHUITAPTHSIMH, BBIITYCKAIOT LHEITYTO
nuHelky BeTpakoB no 100 u 500 Bt omnomy, Tpem u nartuKs. 3 kBT moxer
obecrieunTh cBeTOM HeOONbIIoNH oM a 30 KBT TWIaHT CIIOCOOEH IoJAepKaTh
paboty menoro 3aBoma. i mcmpaBHOW paboTsl 30 KBT HY)XEH YHHKAJIBHBINA
koHTpoiutep (Puc. 2).Haco3manmemxonTpomiepapadorano 6onee 100 gemoBek B
uTOre OH MOXeT obecneunth padoTy 30 KBT ycraHOBKM ndaxke BO BpeMs
3eMyeTpsceHus. Takol >ke H3HOCOCTOMKOCTH Temeph MOTYTIOXBAcTaeTcs M
JIOTIACTUKOTOPBIE MOCIIE YCOBEPIICHCTBOBAHMUS XOPOIIO MPOSIBIIIN ce0sl BO BpeMs
UCTIBITAaHHSI BO BCEX KIMMATHYECKHX 30Hax. YenssOMHCKHE BEpTHKaJIbHO OCEBBIE
YCTQHOBKM ceHuac IMOJb3YIOTCS OOJIBIIMM CIpocoM. Berpsiku yke paboraror
ybapenneBa mops Ha Kamuatke,bypstun n VYman-Ya3[4]. CotpynHuuecTBo
ycremHo pasBuBaercss u ¢ CIHA. B Kammdopumm pabortator yxe 5
BETPOYCTAaHOBOK. B BEpTHKAIBHO OCEBBIX YCTaHOBKAX 3aWHTEPECOBAHbI U APYTHe
ctpanbl Hopserwus, [lanns u apuKaHCKHE CTPaHBL.

Puc.2.

DHepruio BeTpa MOXKHO HCIIONBb30BaTh JUIsi MEPEKaykh BOJbI, Pa3MOKIIN
3epHa, a TaK)KE CHU3UTH PacXo/bl Ha BEIPaOOTKY 2ieKTpuuecTBa. B komiiekce ¢
COJIHEYHBIMHU OarapesiMM, BETPSKH CIIOCOOHBI oOecreunBaTh CTAOWILHOH U
JICIIEBOI SHEpruei Uil BeCHUsI YCTOMYMBOTO CEIBbCKOTO X035HCTBA M M30€XaTh
3aTpaT Ha YyCTAaHOBKY IPOBOJIOB, OCOOEHHO B OTAAJICHHBIX yJ4acTKax [4].

Cnucok ucnoJib3yeMoii JInTepaTyphbi:

1. Bbonrosckuit C.H., Kyzemun [I.E., 3abynckuii A.U., Tpudonos B.H.
OcHoBel  sHeprocoepexxennss//HOBASI  HAVYKA  KAK  PE3VIJIBTAT
NHHOBALIMOHHOI'O  PA3BUTUA  OBIIECTBA  cOopHuk  craTteit
MexyHapoIHOM Hay4YHO-NpaKTHYecKoi KoHpepeHuun : B 17 4.. 2017. C. 97-99.

2. Tpouenko B.B., ®enopor B.K., 3a6ynckuii A.l., Komengantos B.B
CucteMbl ynpaBlieHHs TEXHOJOTMYECKHUMHU IpolieccaMd U HH(GOPMALOHHbIC
TexHonoruu/Yuebnoe nocobue / Mocksa, 2017. Cep. 68 IlpodeccronamsHOe
oOpazoBanue (2-e u31., UCIp. ¥ JOM)

3. bupkor C.B., [Tumorun K.A., 3a0ynckuii A.J1.Conneunas sueprus/ B
cboprnke: KOHLIEIIIMM YCTOMYMBOI'O PA3BUTUS HAYKH B
COBPEMEHHBIX YCJIOBUAX cOopHuk cTareil mo ntoraM MexIyHapomgHOU
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aNbTEepHATUBHBIX TOIUIMB B TPAHCIIOPTHBIX cpezcTBax./CoBpeMeHHbIE TPOOIEMBbI
U NIEPCHEKTUBHBIE HAIIPABJICHUSI HHHOBALIMOHHOTO Pa3BUTHS HAYKH:
MexyHapoIHOEe Hay9HOE TIEPHOIMUECKOe N3aHue N0 uToraM MexXIyHapoaHOH
Hay4YHO - IpakTHYeckoi koHpepenunu (Ctepauramak, 24 nexadps 2017) ¢ .229-
Crepmuramak: AMU, 2017.

© Mumornu K.A., bupkos C.B., Kazakos [I.C., 3a0ynckmit A.J. 2018

Hunpyp C.B

cTyneHt 1 kypca maructparypsl COY,

r. Kpacnosipck, PO

Hayunstit pyxoBonutens: Emeansanos P.T.
JOKTOp TeXH. HayK, mpodeccop CDY,

r. KpacHosipck, PO

KOMIIVIEKCHAA MEXAHU3ALIUA TPOUECCA MOHOJIMTHOI'O
BETOHUPOBAHUSA BOPJIIOPHBIX 3ATI'PAYKIEHUM

AKTYyaJlbHOCTb [JaHHOM CTaTbd HE BBI3BIBAET COMHEHHS, IOCKOJIBKY
(YHKIIMOHMPOBAaHHWE COBPEMEHHOI'O TOpojia HEBO3MOXKHO 0e3 pa3BUTO# ceTu
ynuiy U popor. OHM BIHSIOT Ha apXUTEKTYpPHO-IUIAHUPOBOYHEIN OJOK ropoza,
OpraHHM3alI0 JBWKEHHS TPAHCIIOPTa, UMEIOT OOJNBIIOE 3HAaYeHHE B CO3JaHHU
HEOOXOAMMBIX YCJIOBUH IPOKUBAaHUS HaceleHWs. [lJIs1 yCKOpPEHHWs IpOIEeccOB
CTPOUTEIbCTBA W  PEMOHTa HEOOXOJMMO  HCIOJIb30BATH  COBPEMEHHBIC
TEXHOJOTUM M Pa3pabOTKH, TakMe KaK KOMIUIEKCHas MeEXaHM3aIlhs Ipolecca
MOHOJIUTHOTO OETOHUPOBAHMUS.

Ieabto craTby SBISETCS IOBBINICHWE KadecTBA W CKOPOCTH YKIJIAAKH
OOPIOPHBIX 3arpa)KICHMUMH.

B cooTBeTcTBIM C TOCTaBICHHOH LENBIO ONPEIEICHB OCHOBHBIE 33/1a4N:

- M3YYUTh TEXHOJOTHIO YKIAaJIKd OETOHa YKJIQAYUKOM C MaJbIMU
dbopmamu;

- U3y4eHHUe mapaMeTpoB pabounX MAIIUH U 000PY/I0BAHMS,

Onucanue TeXHOJIOIMYECKUX ONepanuii

KommuiekcHast MexaHM3alusl OCYIIECTBISIETCS, KaK MPaBUWIIO, C MOMOIIBIO
KOMIUIEKTOB ~ CTPOUTEJIBHOW TEXHHMKHM, KOTOpBIE CTaHOBSATCS OCHOBHOI
CTPYKTYPHOH  €AMHUIEH MAIlUHHBIX MapKOB  CTPOUTEIBHO-MOHTaKHBIX
npeanpusatTaid.  PaGoTel 1Mo ycTpoicTBY < OOpAIOPHBIX — 3arpaXICHUH U3
MOHOJIUTHOT'O OETOHA MPOU3BOAATCS] OETOHOYKIIQTIHKOM.
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1 — GyHKep; 2 — aMopTH3aTOPEI; 3 — pama; 4, 7 — BUOpaTOpHL; 5 — ynpyras
MOIBECKA; 6 — HAKJIIOHHBIH XKeN00; 8 — MOHOIUTHEIN Oopatop
Pucynox 1- TexHonormdaeckas cxema 6€TOHOYKIIaTIIKa

Pucynox 2— beronoyxmaauuk

Pacuer mapameTpoB padouero o6opyaoBaHus 0€TOHOYKIATYHKA
Macca 6eTOHHOI cMecH B OyHKepe:

mg = Wp
rae W — 061:6M OyHKepa;
p — IUNIOTHOCTH OETOHHOM CMeCH.
mg =1,46-2500 =3650
Pacxox 6eToHHOI cMecH Yepe3 POXO0THOE OTBEpCTH OyHKepa:

Q=F-V-k,
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rae F — mmonaae npoxoIHOro oTBEpCTHs OyHKepa;

V — ckopocTh NCTeUeHHst OETOHHOI cMecH U3 OyHKepa;

k3 — ko3 PUIMEHT, YINTHIBAIONINH TyCTOTY apMUPOBAHHUS M COCTAB
OeToHHOI cMecH, mpuHUMaeMbIi oT 0,15 1o 0,40.

0=11.0,3=0,3

O6wem OeToHa, TpeOyeMoro A YKIaaku (puc. 2):

W=A4-L

b
rae L — mmHa cKop3sImeit onamyOoKku;
A — TIoImaab MOTIEPEYHOT0 CeYeHH OOpIIopa.

Pucynox 3 — MOHOTUTHEIH OOpIIOp
O0bem OeToHa TpeOyemblid Ayt yriaaaku 100M MOHOJHUTHOTO OOparopa:

W =1000-0,04 = 40>

[IpeumyiiecTBO  MOHOJMTHOTO  O€TOHHPOBAHWS  OOPAIOPHBIX
3arpaxaeHuit

['MaBHBIM JOCTOMHCTBOM MOHOJIUTHBIX OOPIIOPOB SIBISIETCS CKOPOCTH HX
MPOM3BOJCTBA M YKIaAkh. Tak ke TpyJo3aTparhl 4elOBeKa Ha YCTAaHOBKY U
BBIpaBHUBAHKE OOPIIOpa CBOAATCA K MUHIMYMY.

WTak, 0CHOBHBIMH IUTIOCAMH MOHOJIMTHOTO OOp/Ifopa SIBIISIFOTCSL:

1) [IpocThle 1 1OCTYMHBIE TEXHOJIOTHH U3TOTOBJICHHS;

2) MoHonuTHast CTpyKTypa Oop.ropa, M30aBisieT OT JallbHeiIen
nedopmaryy, a Taxke BIAJEET MOBBIICHHBIMH YCTOHYMBBIMU XapaKTEPUCTHKAMH
K CMEIICHHUIO TIOYBBI;

3) CKopocTh YKJIaJIKH MOHOJIMTHOTO OOpIIOpa BHIIIE, YeM CKOPOCTb
YKJIJIKU OOp/IFOPHOTO KaMHS;

3axnroyeHne. TakuM 00pazoM, st CUUTAKO, YTO, TEXHUYESCKHE MEPOIPHATHS,
00ecreyrBaroIIie PAalHOHAIBHOE BBIIOJHEHUE CTPOUTENILHO-MOHTaXHBIX PaboT,
TaKUX KaK MOHOJMTHAs YKJIaika OOpIIOPHBIX 3arpakKACHUH YKIaJUHKOM C
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MaJbIMU (popMamH, SIBISIIOTCS HauOOJiee MEePCIEeKTHBHBIMU, TaK KaK COKPAIAOT
BpeMsl U TpPyJ03aTpaThl Ha CTPOUTENbHBIE paboThl. UTO B COBpEeMEHHOIl ropoie
HEo0X0JUMO JUTsl CO3aHuUsI KOM(OPTHBIX YCIOBUH IIPO’KUBAHMS HACEIICHHSI.

Jluteparypa:

1.CnpaBounnk MoHTaxHHKA. [lom pen. IlepummBikmna AK. / M.
Crpoiiuzgar, 1978 1.

2.CnpaBounuk crpoutens. [Tox pen. Peimma A.K./ M.: Crpoiinznat, 1980 T.

3TOCT 6665-91. Kamam OeToHHBIE H KeJI€300€TOHHBIE OOPTOBHIE.
PazpaboTan MocceTpoiKOMUTETOM u I'maBMocapXuTeKkTypoit npu
Mocropucnonkome, MUHUCTEPCTBOM JKWJIHUIIHO-KOMMYHAJIBHOTO — XO3SIHCTBA
PCOCP

© IMuuanyp C.B., 2018

IInanuakun U.A.,

CTYJEHT MarucTpaTypsl 1-oro kypca

Kagenpa «Texanka v TEXHOIOTMH aBTOMOOMIBHOTO TPAHCIIOPTA
NCOull (pnman) AI'TY,

r. [lTaxTel, Poccuiickas denepanus

Kymmnapesa U.B.,

K.3.H., TOLIEHT

Kagenpa «TexHrka 1 TEXHOJIOTMH aBTOMOOHIIBHOTO TPAHCIIOPTa
NCOull (pumman) AT'TY,

r. [llaxTel, Poccuiickas @enepanus

COBEPHIEHCTBOBAHUE OPTAHU3ALIMU JOPOXKXHOI'O
JABUKEHUSA HA YYACTKE YJINYHO-AOPOKHOU CETHUT.
IMAXTBI

AHHOTAINSA

B cratbe mnoBeaeHBl MCCIEAOBAHMSA CYLIECTBYIOUIEH OpraHuzanuu
JIOPOKHOTO JIBUKEHUSI Ha TepeKpecTke yiuuilbl HMHaycTpuaidpHas H YL
Texctuneuass B r. IlaxTter PocToBckoil oOmactu. BceiencTBue BBIIBICHHBIX
HEJIOCTAaTKOB ObBLITH OIpe/ieNICHbI TIPUYUHBI JIOPOYKHO-TPAHCTIOPTHBIX
MPOUCIICCTBUI HAa HMCCICIYEMOM IEPEKPECTKe W pa3paboTaHa HOBas cxema
OpTraHMU3alUU JOPOKHOTO ABUKEHUS.

KiroueBble cjioBa

TpaHcHOpTHBIE CPEACTBA, TOPOXKHOE ABMIKEHUE, JOPOKHBIE 3HAKHU, TOTOK,

IepeceyeHue, yJnna.

o mammetm TUBAJ] mo Tropomy Illaxter PocTtoBckoit obmactu
3apeructpupoBano 135 JITII B xotopbix 12 genoBek moru6io u 179 paneno. Ha
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MepeKpecTkax ObuIo 59 MPOHUCHICCTBUN C yYacTHEM IICIIeX00B, B KOTOPBIX 57
YeIOBEeK paHeHo U 3 morudmmx [8].

Ha yIIe WunyctpuansHas o OoUIHAATEHBIM JIAHHBIM
3apETUCTPUPOBAHO OJHO JOPOXKHO-TpaHcmopTHOoe mnpowucinectsue (ATII) c
omauM moruOmmM. [lo cioBam >kuTened ONMM3NIEKAIUX JIOMOB, HAa YIHIE
WUnpyctpuanbHas noutu Kaxabld neHb npoucxonsat JTIL. IlpeanonoxutenbHo
MPUYMHA TAKOTO PACXOXKIEHWS WH(POPMAIMK CBSI3aHO C HU3KOH CKOPOCTHIO
IBWOKEHUs, cuenoBarensbHo, ymepd ot HATII He cToms BBICOK, W BOAWUTEIN
pemaioT npodiieMy MUPHBIM ITyTEM.

B xome wuccnenoBaHusA —CYyIIECTBYIOIIEH OpraHW3aldd  JOPOKHOTO
newkenust (OJ1/]) Ha mepeceuenun yi. MHayctpuanbHas — yn. TekcTuibHas
OBUTO BBIBJIICHO, YTO Ha Y. MHIycTpHanbHas HMEETCS MO JBE IOJIOCHI IS
JIBUKCHUST TpaHCHOPTHBIX cpeactB (TC) B 00oMX HampaBiCHUSAX, Ha VIL
TexcTunmpHass aBe monockl it nBwkeHus TC; Ha yin. TekcrumbHas (OT
MepeceveHus] B CTOPOHY TOJNUKIMHUKHA) HA TPOTyape MO OOCHM CTOpPOHAM
MIPOU3PACTAIOT JCPEBbs; TIEPEKPECTOK OCBEMICH (POHAPHBIMHU CTOJIOAMH BO BCEX
HaTIpaBJICHUAX; Ha yiI. UHAyCTpranbHas IIMPUHA TPOE3IKEH YaCTH COCTABISACT —
8 M Ul K&KI0r0 HalpaBJIeHUs, IIUPUHA OJHOU mosiochl s ABwxenus TC — 4
M, IIHpPUHA TPOTyapa MO OJHOH CTOpoHe — 3M., MO ApPYrod — 2 M; Ha YL
TexcTunpHas IMHPHHA Tpoe3keil yactu cocrapiser 11-12 M, mmpwHa OFHOMN
mosockl [yt apmwkerns TC — 5,5-6 M, mmpuHa TpOTyapa IO 00EHM CTOpPOHAM —
3m.

Tak»e ObUTH BBISBIICHBI CJICAYIOIINAE HEAOCTATKUA: OTCYTCTBYET Pa3METKa,
MPHUCYTCTBYIOT HE BCE HEOOXOOMMBIC IOPOXKHBIC 3HAKH, ICIICXOMHAS 30HA
YAaCTHUYHO 3arps3HEHa, COCTOSIHUE TIOKPBHITHS  YOBIETBOPUTENBbHOE; Ha
JIOPOXKHOM TIOKPBITHM HMCIOTCS MHOXCCTBCHHBIC HEPOBHOCTH W BBIOOUHBI,
JIOPOIKHOE TOJIOTHO TPeOyeT peMOHTA.

Ha pucynxke 1 mnpeacraBneHa cymectByromas cxema OJIJI Ha
[epeceueHu yi. ManycTpuanbHas — yia. TekcTuibpHas

n Texcrunsran
PRI LI

v Vycrpuansian

Pucynok 1. Cymectyromas O/ Ha nepeceuennu yi. MHAycTpHansHas
— yi. TekctunbHas
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B pesynpraTe BBISBICHHBIX HEJOCTATKOB IMpEAJiaraeTcs BHECTH
W3MEHEHHS B OpraHU3al{i0 JOPOXHOIO JBMXKEHHMS Ha MEpPEeKpecTKe YII.
WUupyctpuanbhas — yi. TekcTuiabHas: Ha yia. TekCTUIIbHAS cenaTh TPU MOJIOCHI
st nerkeHnss TC; TPOW3BECTH NEMOHTaX CTOSK M 3HaKoB 5.19.1(2) Ha yi
WnpycrpuansHasi, HaHECTH TOPU3OHTANBHYIO TOPOXKHYIO pasmetky (1.1, 1.5, 1.6,
1.7, 1.14.1, 1.20, 1.16.1, 1.16.2, 1.16.3, 1.18.1, 1.18.2, 1.18.3); ycTraHOBUTH
JIOPOKHBIH 3HAK 4.1.2; yCTaHOBUTH IMEIMIEXOIHOE OTpakacHue [S].

Mecta BO3HHKHOBEHHS KOH(IUKTHBIX CHUTYallMid, TAE IepeceKaroTcs,
CIMBAIOTCS WM PAa3AEIAIOTCS TPAaeKTOPUM ABMXKEHMS IIOTOKOB, HAa3bIBalOT
KOH(IMKTHBIMH TOYKaMHU. 30Ha KOH(MIMKTHBIX CHUTYallUil XapaKTepH3yeTcs
yBeIMUeHUEM BpeMeHu 3aaepkek TC W TOBBIIIEHUEM  BEPOSITHOCTH
Bo3HukHOBeHUs JITII. Ilepeceuenue yn. MunycrpuanbHas — yi. TekcrunbHas
SIBJISIETCS. TPEXCTOPOHHUM MEPEKPECTKOM.

IIpoBeneM OLIGHKY CIIOKHOCTH TPAHCIOPTHOTO y37a MO NATHOAIBEHOU
CHCTEMe OCHOBAHHOM Ha BBIYMCIICHUH ITOKA3aTENI CI0XKHOCTHU:

m=ng, +3n. +5n,, 1)
rae 71 - KOMYECTBO TOYEK OTKIOHEHHS;
F1~ - xOmM4ecTBO TOYCK CIUSIHHS,

N - xonuuecTBO TOYEK MEPECEUEHHS.

3a C€AUHHNIY CJIOXHOCTH NPUHUMACTCA OTBETBJICHUC nO n CHHUTACTCA,

YTO IPUMBIKaHUE B 3 pa3a, a IIepecedcHre B 5 pa3 CIIo)KHEe OTBETBICHU. Ecim B
pe3ynbTare pacueToB Noiayymnock m < 40 , To y3en mpoctoii, ecin 40 < m < 80 —
y3en cpeHel cioxxHocTH, ecu 80 < m < 150 — y3en cioxHsbIi, eciu m > 150 —
OYEHb CJIOXKHBIN [5].

Bzaumoneiicteue TC Ha poporax sBISETCS YpPE3BBIYAMHO CIOXKHBIM
SIBIICHHEM, W YIPOIICHHBIC OICHKH KOH(M)IMKTHBIX CHUTyallMid Iar0T OYCHB
MPUONM3UTENEHOE TIpeICTaBICHHEe 00 OMacHOCTH IepecedcHus. BeposTHOCTh
cronkHoBeHU# TC mpy MaHEBpax MPOMOPIMOHATFHA WHTEHCUBHOCTH IBIKECHUS
B3aMMOJICHCTBYIOIINX TPAHCIIOPTHBIX TOTOKOB. Ha pucyHke 2 wu300pa)KeHbBI
KOH(DJIMKTHBIE TOYKH Ha nepecedeHun yi. Muayctpuanbhas — yi. TekcTuibHas.
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yn. TeKCTUNbHaA

N n

A

yn. UHaycTpuanbHaa

Pucynok 2. KonaukTHble TOUKH Ha niepecedeHn yii. MHaycTpuansHas —
yi. TexcTunbHast
- TO'@OTKJ‘IOHeHI/IH - TOYKH C'Hnﬂ - TOYKH nepecégﬁmm

[NoacraBuB 4ncnoBble 3HaYeHHS B (HOpMyiTy 1 CIOXHOCTH MepeceyeHUs
cocTaBmia 25, T.e. lepecedeHre IpocToe.

Kommnniekc mpemiaraeMbIX — MEpONPHUATHH  IJIsL  NEpecedeHus il
WnpycrpuansHast — yi. TekcTrunbHas n300pakeH Ha pUCYHKe 3.

YA Texcrunban

-

554
5492

AR

y.

yn. Unaycrpuan

: 16
11;] : Ea
Pucynok 3. YcosepieHnctBoBanHast cxema OJ]J] Ha nmepecedeHnu yiu.
MNunycrpuansHasg — yi. TexcTuibHas
C BHecenuem uszMeHenuit no OJ1/] Ha nepeceuenuu yi. UnaycTpuansHas
—ya. TekcTuabHAs COKPATUTCS KOJIMYECTBO KOH(IIMKTHBIX TOYEK (PUCYHOK 4).
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yn. TeKCTUAbHaA
e S ——

A

A

€

CTpuanbHaa

n. NH,
<

Pucynox 4. KonaukTHble TOUKH Ha niepecedeHnt yii. MHaycTpuansHas —
yi. TexcTunbHast

B xone pa3paboTkn cxeMbl IMCIOKAIlMH JOPOXXHOW Pa3METKH M 3HAKOB
COKpaTUTCA KOJIMYECTBO KOH(IMKTHBIX TOUYEK, YTO CHHU3HT HANPSDKEHHOCTH Ha
MIEPEKPECTKH M PUCK JTOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBHH.

CHHCOK NCTIONIb30BAHHOM JTUTEPATypHI

1. TOCT P 52289-2004. TexHWUYECKHE CpENCTBA OpPTaHHU3ALUU
JIOPOKHOTO JABMKeHHs. [IpaBuiia NpUMEHEHUs! TOPOXKHBIX 3HAKOB, Pa3METKH,
cBeTO(OPOB, TOPOKHBIX OTPAKICHHUNA U HAMTPABIISIOIINX YCTPOHCTR.

2. TOCT P 52290-2004. «Texnudeckue cCpeAcTBa OpraHU3alUU
JIOPOXKHOTO JIBMKEHHMS. 3HAKU TOpoXkHBIE. OOIIMe TeXHHYeCKHe TPEOOBAHUSD.

3. TOCT P 50597-93 ABTOoMOOMIIBHBIE TOPOTH M ynuLbl. TpeOoBaHus K
9KCIUTYaTallHIOHHOMY COCTOSIHMIO, JIOITyCTHMOMY IIO YCIIOBHSAM oOecredeHus
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Ios030Ba A.B., Xynaii6epauna [1.M.,
CTYJEHTHI

WHCTHTYT HHPOPMAIMOHHBIX TEXHOJIOTHI
MaIIHHOCTPOCHHS ¥ aBTOTPAHCIIOPTA
KysI'TY,

r. Kemeposo, Poccuiickas ®enepaumst

BJIUSAHUE U3MEHEHUIA B HOPMATUBHBIX JJIOKYMEHTAX,
PEI'YJIMPYIOIIIUX PABOTBI HA BBICOTE

AHHOTALIUA
BriOpannass HamMu TeMa SBIIsieTCS BecbMa akTyaibHOW. OOecreueHue
6e3omacHoCcTH paboT Ha BhICOTE UMeeT Oomnblioe 3HayeHne. OT TOro, HaCKOJIBKO
BEPHO OINHUCaHBl TpaBwia padOT Ha BBICOTE, 3aBUCAT JKU3Hb W 370pOBHE
PpabOTHHKOB.
KiroueBble cjioBa
OxpaHa Tpyza, HOPMaTUBHBIN JTOKyMEHT, pab0Ta Ha BHICOTE, COTPYAHUKH.

C 28 mapra 2014 r. BcTymumn B cuity HoBbIe «[IpaBmia mo oxpane Tpyna
npu paboTe Ha BBICOTE» B COOTBETCTBHM C NpUKa3oM MUHHCTEpCTBa Tpyla U
couuanbHoi 3amuThl Poccuiickort ®enepaunmu Ne 155H, koropble ObuM
norosHeHs! 17 wronst 2015 r. mpukazom MuHHCTEpCTBa TpyAa M COLUAIBHOU
3amuTel PO Ne 383H. MHoOrue mojioKeHUs CTalld OTJIMYATHCS OT MPEIBIITYIINX
nosioxkenu# [1,2].

[To crapeiM mpaBunam K paboTe Ha BHICOTE OTHOCHIIMCH pabOTHI, MpH
BBINTOJIHEHUHM KOTOPBIX Pa0OTHUK HAXOJIUTCS Ha PACCTOSHHUM MEHee 2 M OT
HEOTpakK/IEHHBIX IIepenajgoB o Beicore 1,3 M u Oosee. A Bepxoja3HbIMU
CUHTAJIMCH PAaOOTHI, BHINOJHAEMbIE Ha BBICOTE 00Jiee 5 M OT MOBEPXHOCTH 3€MJIH,
MEPEKPHITUs. WM pabodero HAcTWIA, HAJ KOTOPBIMH IIPOM3BOIATCS pabOTHI
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HEIOCPEJICTBEHHO C KOHCTPYKUMH MM OOOPYAOBaHWS NMPU MX MOHTaXKEe WIH
pemonre [3].

I[To HOBBRIM mpaBmiaM omnpezencHue «BepxomasHeie pabOTBDY BOOOIIE
MOTEPsUI0 CBOE MECTO, a «K paboTaM Ha BBICOTE» OTHOCATCS PabOTHI, MPHU
KOTOpBIX [4]:

L. CyIecTBYIOT PHUCKH, CBSI3aHHBIE C BO3MOXKHBIM ITaJICHUEM
paboTHHKa C BBICOTHI 1,8 M 1 OoJiee, B TOM JHUCIE:

—TIpU OCYIIECTBICHHH PaOOTHUKOM IMOIbEMa Ha BBICOTY Oojee 5 M, Win
CIIycKa C BBICOTHI Ooilee 5 M 1O JIECTHHIIE, YTOJ HAKJIOHa KOTOPOH K
TOPU30HTAIILHOM MOBEPXHOCTH COCTaBIsieT Oomee 75°;

—TIpH TpPOBEACHHH pabOT Ha IUIOMIA/IKAX Ha PACCTOSHHUU OJMKe 2 M OT
HEOrpaXkICHHBIX IepernamoB Mo BhICOTe Oonee 1,8 M, a Takke, €CIIM BBICOTA
3aITUTHOTO OTPAXKIACHUS 3TUX IUIOMAI0K MeHee 1,1 M;

2. CyIeCTBYIOT DPHCKH, CBS3aHHBIC C BO3MOXHBIM TMaJICHUEM
paboTHHKA ¢ BBICOTHI MeHee 1,8 M, eciti paboTa MPOBOAUTCS HAJl MALITHHAMU T
MEXaHU3MaMH, TOBEPXHOCTHIO JKHUAKOCTH WU CBITYYHUX MEIKOJUCIIEPCHBIX
MaTEepHAIIOB, BEICTYTAIONINMH TPEAMETaAMID».

Tarxoke B 9TOT MYHKT OBUT 0OABICH HOBBIH pasfiell, B COOTBETCTBUH C
KOTOPBIM B 3aBHCHMOCTH OT YCJIOBHI IIPOM3BOJCTBA BCE PAaOOTHI Ha BBICOTE
nenstcs Ha [4]:

1. PaGoTsI Ha BRICOTE C IPUMEHEHHEM CPEACTB MOAMAIIMBAHUS, a TAKKE
pa6OTI)I, BBIMTOJIHACMBIC Ha IIOMIaJKax C 3alllUTHBIMU OTI'paXACHUSAMU BBICOTOM
1,1 m u Gonee;

2. Pabotel Oe3 mpUMEHECHHUs CPEJCTB MOAMAIIMBAHUS, BBITIOIHICMBIC HA
BBICOTE 5 M U 0oJiee, a TakiKe PabOThI, BBITIOIHACMBIC Ha PACCTOSIHAN MEHEE 2 M
OT HEOTPAXKICHHBIX IMEPEMaoB MO BBICOTE OoJiee 5 M Ha IUIOMIAIKAX IPU
OTCYTCTBUU 3AIIUTHBIX OTPAXKIACHUI THOO MPHU BBICOTE 3alIUTHBIX OTPaKICHUH,
cocrapisonie mexee 1,1 m.

Taroke ObUTH OTpeiecHBl (aKTOPHI, MO3BOJISIONINE IMPOU3BECTH OIICHKY
YCIIOBHH TPpyAa M PUCKOB BO3MOXKHOTO TTaJICHHST PaOOTHHKA.

1. ®akTop mageHus. Ycuwiue, IepelaBacMOe Ha 4YeJIOBEKa B
MOMEHT OCTaHOBKH MAJCHHUS, 3aBUCHT OT (pakTopa MaaeHUs, OMNpeAesieMOro
OTHOILIICHUEM 3HAYCHUS BBICOTHI IIAACHHUA pa60THm<a 0 Haydajia Cpa6aTBIBaHI/IH
aMOopTU3aTOpa K CYMMAapHOU JJIMHE COEIUHUTEIbHBIX 3JIEMEHTOB CTPAXOBOUHOM
CHUCTEMBI.

2. ®dakTop OTCYTCTBUS  3amaca BBICOTHL.  3amac  BBICOTHI
PACCUUTHIBACTCS C YYETOM CYMMApPHOW JUIMHBI CTPOINA M COCAUHUTEICH, JTHHBI
cpaboTaBIIEr0 aMOpTH3aTopa, pPOCTa pabOTHHWKA, a TakXKe CBOOOIHOTO
MPOCTPAHCTBA, OCTAIOIICTOCSA 0 HIDKENIC)KAIICH IMMOBESPXHOCTH B COCTOSHUHU
paBHOBecUs pa0OTHHKA IIOCIE OCTAHOBKM NaacHUs. MakcumanbHas [UIdHA
CTpoOma, BKJIIOYAs JJIMHY KOHICBBIX COCOMHCHUI C Y4YETOM aMOpTH3aTopa,
JI0JDKHA OBITH HE OoJiee 2 M.
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3. dakTop MasTHHKA MpU HaacHHH. PacnosioxeHue pabOTHHKA
OTHOCHUTEJBHO aHKEPHOIO YCTPOMCTBa, Ipu KoTopoMm 0>30° TpeOyer yuera
(hakTOpa MasTHUKA, TO €CTh XapaKTEePHCTHUKH BO3MOXKHOTO IafeHHUs. pabOTHHKA,
COITPOBOXKAFOLIETOCS MASTHUKOBBIM JIBHYKEHHEM.

B cooTBeTcTBMM ¢ HOBBIM 3aKOHOJATEIECTBOM, [UIS OOCCIICUCHUS
Oe3omacHOCTH Tpu paboTe Ha BBICOTE JOJDKHBI HCIOIB30BATHCS HETBIPE
CHUCTEMBEI:

B yaep KuBaroIiasi CUCTEMA, €€ OCHOBHBIE AJIEMEHTHI 3TO OE3JISIMOYHBIN
[IPENOXPAHUTENBHBIN II0C, AHKEPHOE KpEIUICHHE M YyAEP>KUBAIOIIMKM KaHarT,
KOTOpbIE (PUKCUPYIOT YeJIOBEKa Ha ONpE/ICIICHHOM BBICOTE BO BpeMs pabOThI;

BcucremMa TO3WIMOHUPOBAHWSA, B JAHHOH TIPEAYCMOTPEH TOSCHOU
PEeMEHb, TIO3BOJIAONINH padoTaTh pabOTHHUKY C MTOACPIKKOH 3a Taimuio. PaboTHIK
MPU WCITIONE30BAaHUHM CHCTEMBI TIO3WIMOHHUPOBAHHS JOJDKEH OBITH Bcerma
NIPUCOEOUHEH K CTpaxoBOyHOM cucreme. IlosCHOM peMEHb CHCTEMBI
MTO3UIIMOHUPOBAHUS MOXKET BXOJIUTh KaK KOMIIOHEHT B COCTaB CTPaxOBOYHOI
cUCTeMBl. A OHa B CBOIO OuYepeqb B OO0S3aTENFHOM IIOPSOKE COCTOHUT W3
MIPEAOXPaHUTENIFHOTO JSIMOYHOTO T05ICa;

CTpaxoBOYHAsI CHCTEMA;

BcucreMbl CHaceHWss W OBaKyallld €CTh HECKOJIBKHUX  BHUJIOB:
HCHOJB3YIOMmasl CpPeACTBa 3aIlUTHl BTATHBAIONIETO THIIA CO BCTPOSHHOM
nebeKoi; WCIONB3YIomas IEPEeHOCHOE BPEMEHHOE aHKEpHOE YCTPOMCTBO;
WCHOJNB3YIOMmasl ~ WHAMBHAyaldbHOE  cmacarteinpHoe  ycrpoiicteo  (MCY),
MpeAHa3HAYCHHOE JUIs CIIaceHUs pabOTHHKA C BBICOTHI CAMOCTOSTEIBHO.

PaboTHuky, nomyckaemble K paboTe Ha BBICOTE, JENSATCS Ha 3 TPYIIBI 110
0e3omacHOCTH paboT Ha BeIcOTE [3,4]:

@ paboTHUKH, MOMycKaeMble K paboTraM B COCTaBe OpWraabl WM T0J
HETIOCPE/ICTBEHHBIM ~ KOHTpPOJEM  pa0OTHHMKA, Ha3HAYEHHOTO  IPUKa30M
paboTomarens;

Brpymnma - Mactepa, OpUraaupsl, PyKOBOJHUTEIH CTaXHPOBKH, a TaKKe
pa6OTHI/IKI/I, Ha3HA4YaC€MBIC 110 HapAAYy-A0NyCKY OTBETCTBCHHBIMH UCIIOJTHUTCIAMU
paboT Ha BBICOTE;

B paboTHHKH, Ha3HayaeMble paboTomaTeleM OTBETCTBCHHBIMH 32
OpraHu3aliio M Oe30macHoe IIpOBeAeHWE pPaboT Ha BBICOTE, a TaKXKe 3a
MIPOBEJICHNE WHCTPYKTaXKEeH, COCTaBIICHHE TIaHAa MEPONIPHUATHH MO 3BAaKyaluH 1
CIIAaCeHWIO0 pPAOOTHWKOB TPH BO3HUKHOBEHHHM AaBAPHUHHOM CHTyalludl ¥ TIPU
MPOBEACHUH CIIacaTeIbHBIX paboT; pabOTHUKH, MPOBOISIINE OOCTYXHUBAHUAE U
MIEPUOINIECKUN OCMOTpP CpeicTB MHAMBUAyansHOU 3ammThl (CU3); paboTHUKH,
BbIAAIOMINE HAPAABI-AOIYCKHU; OTBETCTBECHHBIC PYKOBOJIUTCIIN pa60T Ha BBICOTC,
BBITIOJTHACMBIX 110 HapAAy-AO0NYCKY; JOJDKHOCTHBIC JiWIla, B TIIOJHOMOYHA
KOTOPBIX BXOAWT YTBEpPXKICHHE IUIaHA MPOM3BOJACTBA paboT Ha BeIcoTe. Takxke
CIO/1a OTHOCSITCSI CIIELMAIIUCTBI, MPOBOJIINE 00y4YeHHe padoTaM Ha BBICOTE U
YJICHblI aTTCCTAllUOHHBbIX KOMUCCHI opraﬂusaunﬁ, MMPOBOAAIINX 06yquyle
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6630HaCHbIM METogaM W IpyUE€MaM BbIIIOJHCHUSA pa60T Ha BBICOTC, H
paboronarenei.

B 3akimroueHnr MOXHO C/IeNaTh BBIBOJ O TOM, YTO HOBBIC IpaBHjia CTaIN
OoJiee y)KECTOYEHHBIMH CO CTOPOHBI OOYYEHHsI COTPYIHHMKOB W OCHAIIECHHS HX
CpeAcTBaMH MHAWBUIYaTbHOW 3ammThl. C BBOJOM HOBOTO ONpEAEIEHHs padoT
Ha BBICOTE, ObUIa BHECEHa SICHOCTh B OINpPEEICHWH MEp WHANBUIYaTbHOU
3aMUTHl IS KQKIOTO OTASIBHOTO pabOTHHKA, YTO ONPABABIBACT YBEIMYCHHE
6e301acHoii BEICOTHI paboT.

Cnucok ncnoJb3yeMoii JInTepaTyphbl:

1. Ilpuka3 MuHHCTepcTBa TpyJla U COLHMAIbHON 3ammThl Poccuiickoit
Oeneparun Ne 1550 ot 28.03.2014 r. "O6 yTtBepkaenun [IpaBui mo oxpaHe
Tpyda mpu pabore Ha BeIcoTe" [DIEKTpOHHBIN pecypc]. Pexum noctyma:
http://docs.cntd.ru/document/499087789

2. Ilpuka3 MunucTepcTBa TpyJa U COLMANBHOW 3amuThl Poccuiickoit
®eneparun Ne 3831 ot 17.06.2015 r. «O BHeceHuM u3MeHeHui B [IpaBmia mo
OXpaHe TpyZIa NpH paboTe Ha BBICOTE, YTBEPKACHHbBIE NMPHKa30M MHHHUCTEPCTBA
TpyZa U couuanbHoOM 3ammTsl Poccuiickoit @enepanun ot 28 mapra 2014 roga Ne
1558».

3. Ilpunoxkenue K npuka3zy MHUHHACTEPCTBA TPyAa M COIMATBHOM 3aITUTHI
Poccuiickoit @enepammn Ne 1551 «IlpaBmma Oe3omacHocTH Tpu paboTe Ha
BBICOTEY.

4. Ilpunoxenue x npukazy MuHHCTEpCTBA TPyIa U COLHATIBHOMN 3allUTHI
Poccuiickoit ®enmeparuun Ne 383u «IIpaBmia Oe3omacHoCTH Tpu paboTe Ha
BBICOTEY.

© INono3osa A.B., Xynaitoepauna JI.M., 2018

ITos030Ba A.B., Xynaiioepauna JI.M.,
CTYZAEHTHI

WHCTHTYT MHPOPMAMOHHBIX TEXHOJIOTHI
MAaIIMHOCTPOECHUS U aBTOTPAHCIIOPTa
KysI'TY,

r. Kemepogo, Poccuiickas @enepanus

MPOIECCHBII MOAXO0/ B CACTEME MEHE)KMEHTA
KAYECTBA: TEOPETHYECKHUE U IPAKTHYECKHE OCHOBEI
BHEJIPEHHUS

AHHOTaN M
B nmanHO# cTaThe OTpa)XXCHO TO, YTO MPHHIUI IPOIECCHOTO MOAXO0Ja
SIBISICTCSl  BKHEHMIIMM JTOCTHXKCHUEM COBPEMEHHOCTH B OOJIACTH KadyecTBa.
[porieccHbIll MOIX0M HEOOXOMUM sl Pa3pabOTKH, BHEAPCHUS W YIIy4IICHHS
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Pe3yJbTATUBHOCTH CUCTEMbI MEHEPKMCHTA KadecTBa C TE€M, YTOOBI MOBBICHTH
CTCNICHh  yJIOBICTBOPCHHOCTH TOTpEOHWTENed 3a CYeT BBHINOJHEHHUS WX
TpeOOBaHUH.
KnroueBble cjioBa
IIpouecc, crammaptet MCO, cucrema MeHEIXMEHTa KadecTBa,
TIPOIIECCHBINA TIOIXOT

Wnen, xacaromuecs CHUCTEM MEHEKMEHTa KauecTBA, C KaXIbIM T'OIOM
Bce Oosble 1 Oofble pacpocTpansioTces B Poccun u Bo BceM mupe. B ocHoBe
pa3paboTKM W BHEIPEHHS CUCTEMbl MEHEIKMEHTa KayecTBa JISKUT MEPEXoJl OT
(YHKIIMOHAIBHOTO MOJX0/Ia K MPOIIECCHOMY yrpaBieHuto. [IpoueccHbiil moaxon
- O/IHa M3 OCHOBHBIX KOHIICNIIMH YIIpaBJieHNsI, OKOHYATEIbHO chOpMHUPOBaHHAS B
80-e rogsl mpomuioro Beka. Cremys STOH KOHLENIUM BCS AEATENBHOCTb
OpraHmM3allul  — 3TO  COBOKYIIHOCTh  B3aUMOCBSI3aHHBIX  IIPOLIECCOB.
CrnenoBaTenbHO, INIABHOE MOHATHE, KOTOPOE UCIONb3YeT NMPOLECCHBIN MOAX0A —
9TO MOHATHE INporecca. HecMOTpst Ha TO, UTO MMEETCS MHOXKECTBO PA3IMUHBIX
OTIpeNeNICHNiI MOHATHS TIPOIECC, Yallle BCEr0 HCIONb3YeTCsS OMpe/eeHre
craggapra ISO 9001. «IIpomecc - 3TO COBOKYNHOCTh B3aHMOCBSI3aHHBIX U
B3aMMOJAEHCTBYIOLINX BUIOB JESTEIbHOCTH, KOTOPBIE UCIIONB3YIOT «BXOIBD) [UIS
MOTY4EHHs JKEAeMOTr0 pe3ysipTara». Takke clenoBano Obl OTMETHTh, 4TO
MIPOLECCHBIH TOAXOA — 3TO OAWH M3 BOCBMH IPHUHIMIOB MEHEIXMEHTa
KayecTBa, KOTOPHIE SBIAIOTCS OCHOBOM MeXIyHapOIHbBIX CTAaHAAPTOB.

Cornacao  crangapty Bepcun HMCO  9001:2015 mnpencraBnenue
B3aMMOCBSI3aHHBIX MPOIIECCOB M YIPaBICHHE HMH KaK CHCTEMOM MOXET
CHocoOCTBOBaTh  JOCTM)KEHHMIO OpraHW3allMeil 3alulaHMpOBaHHBIX — 3apaHee
pe3ynpTatoB. braromaps ToMy, UTO JaHHBIA MOJAXOA MOXET IO3BOJUTH
OpraHu3alluil YIpPaBIATh B3aUMOJCHCTBUSAMH U B3aMMOCBA3SIMH IIPOLIECCOB B
CHCTEME, MOTYT OBITh YIYYIICHBI CTPYKTypa W JESTeIbHOCTH OpraHu3alud B
obmem. it Toro, 4TroObl JOCTHYG 3aIUIAHUPOBAHHBIX 3apaHee Pe3ysbTaToB B
COOTBETCTBHM C TIOJUTHKOM B 00NacTH KadecTBa IPOLECCHBIH IOIXO.X
MIPEATOoJIaracT CUCTEMaTHIECKOE ONPECICHUE 1 YIPABICHHE MPOLEccaMH U UX
B3aMMOJICHCTBHUAMHU.

ITo Bepcum cranmapra MCO 2015 roma mcrmonb30BaHHE MPOIECCHOTO
MOJX0Ja B CHUCTEME MEHEIKMEHTa KauecTBa MOXET CIOCcOOCTBOBATh W
obecrieunBaTh:  BO-TIEPBBIX,  IOCTOSHHOE  BBHIMOJHEHHE  HEOOXOANMBIX
TpeOOBaHMI; BO-BTOPBIX, IPEJCTABICHHE MPOIECCOB B TEPMUHAX J00aBICHHOM
LIEHHOCTH; B-TPETbUX, PE3yJbTaTUBHOE BBINOJIHEHUE MpOIEcca; B-4ETBEPTHIX,
yJIy4IlIeHHE POLIECCOB, OCHOBAaHHOE Ha OLIEHKE JaHHBIX U MH()OPMALIUH.

B cranpgaprax Bepcuu MCO OTHOCHTENBHO K MPOLECCHOMY MOIXOAY
ucnions3yercs 1uka PDCA, KoOTOpblii MOXeT OBITh NPUMEHEH K JII000MYy
IpOLECCY U CUCTEME MEHEIXMEHTa KadecTBa B IeJOM. JIaHHBIM LUK KPAaTKO
OIIMCBHIBACTCS CIEAYIOIMM oOpa3oMm: Plan: ycTaHOBHTH LENH CHUCTEMBI H
COCTABISIIOIMX €€ IIPOLECCOB, ONPENEIUTh PECYPChl, HEOOXOIUMBIE JUIS
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MPOU3BOJICTBA PE3yJHTATOB B COOTBETCTBHU C TPCOOBAHUSAMHU MOTpeOHTENEH U
MOJINTUKAMH OpPraHU3alluH, a TaKXKe IS BBIABICHUS U MPUHSATHUS PELICHUH IO
pUCKaMH ¥ BO3MOXHOCTSIM; Do: BBINONHHATH 3amianupoBanHoe; Check:
OTCIIEKUBATh U U3MEPSTh MPOLECCHl, KOHEUHBIA MPOAYKT U YCIYyTU B CPAaBHEHUH
C TIONUTHKAMH, EIIMHU, TPeOOBaHUSAMH W 3aIUIaHUPOBAHHBIMHU IEHCTBHSIMH,
(hopMHUpPOBATH OTUYETHI O pe3yibTaTax; Act: IPeIMPUHIMATE P HEOOXOTUMOCTH
JIEHCTBHS N0 YIYYIISHHUIO ITOKa3aTeJel BEITOIHEHHS poIiecca.

Ha onasHBII MOMEHT MOIENb CHCTEMBI MEHEIKMEHTa KadecTBa,
OCHOBaHHAs Ha MPOIIECCHOM TIOAXOJe, MepeTepriesia BecbMa 3HAYUTEIHHBIC
U3MEHEHHS. DTH U3MEHEHHsI MOYKHO YBUJETh, CPAaBHUB Bepcuu cTanaapta 2008 u
2015 ronos.

4 CucToma MoNowMONTa KavecTBa (4) A

Puc. 1. Monens cucremsl Puc. 2. Monenb cucTeMbl
MEHEPKMEHTA KaueCTBa, OCHOBAHHAA HA | MEHEKMEHTA KaueCTBa, OCHOBAHHAs
IIPOLIECCHOM IOXOJIC BEPCUU CTaHAAPTAa | Ha Bepcuu cta”gapra MCO 9001:2015
HCO 9001:2000

Hcxonst u3 Bcero BEIIIE CKa3aHHOTO MOYKHO CHIENATh CIICAYIOIIUI BBIBOI:
MPOIECCHBIA TOAXOJl, KaK WHCTPYMEHT CO3JaHWS W COBCPIICHCTBOBAHUSI
CHUCTEMBI MEHEDKMEHTa KadecTBa Ha ocHoBe Bepcuit MCO 9001:2015 u
9001:2008 moxeT 00agaTh BIIOJHE BBHICOKAM OPTaHM3alMOHHO-METOIIMYECKUM
noteHuuanom. [IpaBuibHOE M MOJHOLIEHHOE BHEIPEHHE MPOIECCHOTO MOAX0/a
MOJKET 00ecreYuTs MHOXECTBO BO3MOXKHOCTEH M TNPEHMYIIECTB B 001acTH
CHCTEMbI MCHEI)KMEHTA KaueCcTBa.

CHHCOK HCnoJIb3yeMOH JTUTepaTyPhbI:

1.Mexnaynapoausiii ctanaapt [OCT P UCO 9001:2008 [DnexTpoHHBIN
pecypc]. Pexum JIOCTYTIA: https://www.vyatsu.ru/uploads/file/
1408/gost r_iso_9001 2008.pdf

2. Mexaynapoaueiii  crangapt 'OCT HCO 9001:2015 [OnekTpoHHbIN
pecypcl. Pexxum JIOCTYyIIa: http://www.pgm-online.com/assets/files
/pubs/translations /std/is0-9001-2015-(rus).pdf

3. T'moccapuii mo cucTeMaM MEHEIKMEHTa KadecTBa [DIEKTPOHHBIH
pecypce]. Pexum JOCTyTIA: http://www.icgrp.ru/docs/list/glossary
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?action=show&category=4&id=148
4.MeHemxMeHT KadecTBa [ONeKTpoHHBIM pecypc]. Pexum pocryma:
http://www.kpms.ru/General_info/Process_approach.htm
© INono3osa A.B., Xynaitbepauna JI.M., 2018

IIpocexor M.B.

Crynent 3-ro kypca

«Kypranckoro rocyjapcTBEHHOTO YHUBEPCUTETA
I' Kypran

IPUMEHEHME IIJTASMEHHBIX TEXHOJIOT A B .
YTUWINBALIUUA TBEPBIX BBITOBBIX OTXOJ0B C TEHEPAITUEN
SJIEKTPUYECKOU M TEIVIOBOU SHEPI'MA

AHHOTAIHSA
CraTbst TIOCBSIICHA BOIIPOCY O PEIICHUH MPOOIIEMBI YTHIN3AINMHA TBEPIBIX
OBITOBBIX OTXOOB C MCIIOIb30BaHHEM BhIpaOaThIBAEMON YHEPTUH IS TEHEPAITUH
3JIEKTPUYECKON U TEIUIOBOM SHEPIUU.
Kuarwuesbie ciioBa
YTUnu3anis 0TX00B, IIEKTPOIHEPTeTHKA, TNIa3MeHHAas Ta3u(uKanms

B nocnennue necsituiietns B Poccun Habmronaercst yBenuueHne 00beMoB
TBepAbIX ObITOBBIX 0TX0/10B (TBO) skmmoro cexropa. B cBsi3u ¢ 3TUM B yCIOBHSX
MOCTOSTHHOTO yXYZAIICHUSI JKOJOTMYECKOW OOCTAaHOBKM peIleHHE IPOOIIEMBI
nepepabotku THO nprobpeno nepBocTeneHHOe 3HaYCHHE.

CJ0)XKHOCTh pEUIeHUs] 3TOH MpoOJeMbl 3aKIIOYaeTcss B MPUMEHEHHH
CIIO)KHOTO U JIOPOTOro OOOpYAOBAaHUSI W TPYAHOCTHIO pEHICHHUS 331a4d
9KOJIOTHYECKOH ¥ OSKOHOMHYECKOH 0OOCHOBAaHHOCTH BBIOOpa KOHKPETHOU
TEXHOJOTUHN YTHJIM3alUK OTXOJAOB. 3HAUMTEIHHOEC BHUMAHHE PEIICHHUIO 3TOH
mpoONeMBl  YAETSIOT W OpraHbl TOCyNapCTBEHHOM Biacth Poccuifckoit
@enepanun: Tak, B COOTBETCTBUU C MOJOXEHHAMH OCHOB TOCYAapCTBEHHOMH
MOJUTHKH B 0O0JACTH DKOJIOTHUECKOro pas3BuTHs Poccuiickoit denepanuu Ha
nepuon a0 2030 roga (yrBepxkaeHs! [Ipesunenrom PO 28.04.2012) ocHOBHBIMEU
HampapleHUsIMH oOhallleHnsT ¢ OTXOJAaMM SIBISIOTCS NPENyNpexIeHue U
coKpamieHne  00pa3oBaHUsl  OTXOJMOB, pa3BUTHE HMHQPPACTPYKTYPHl — HX
00e3BpeKMBaHNS U TOJTAITHOE BBEACHHE 3allpeTa Ha 3aXOPOHEHHE OTXOOB, HE
MIPOLIE/IINX COPTHPOBKY U 00pPaOOTKY.

Kak moxassiBaeT eBpomnelckuii omnbIT, TepMuueckas mnepepadorka ThO ¢
BBIPA0OTKON DJIEKTPUYECKOM W TEIUIOBOM SHEPIUU SIBISETCS OCHOBHBIM U
3aBEpPLIAIOIINM 3TaloOM Ha ITyTH KOMIUIEKCHOTO PELIEHUsI TPOo0IeMbl CAaHUTAPHON
OUYHUCTKH OT OTXOZOB. A ISl TOPOJIOB, OCOOEHHO KPYIHBIX, HA TEKYIIHMH MOMEHT
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W Ha JOJITOCPOYHYIO [IEPCIEKTUBY TEPMUUYECKUE METO/IbI UTPAIOT U OYAYT UTPaTh
KIIIOUEBYIO poJjib B pemenuu npoodiemsr THO.

W3 Oonpmioro pazHooOpasusi mpemiaraeMblX M anpoOHMpOBaHHBIX
TepMHUUECKHX MeToJoB nepepaborku TBO Hambombmiee pacrnpocTpaHeHUE
TIOTYYMJI METOJ TPSIMOTO CKHTAHMUS B CIIOEBBIX TOMKAX C YTHIN3AIMEH SHEpTuH 1
MHOTOCTYTICHYaTOW Ta3009MCTKOW. B Hacrosmee Bpems Tompko B EBpome
YCIIEITHO 3KCIUTyaTHpytoTcs Oonee 470 mpeanpusTHid, OCHOBaHHBIX MMEHHO Ha
9101 TexHomormu. Cregyer OTMETHTb, 4YTO COTJACHO  EBPOIEHCKOMY
CIPaBOYHHUKY 10 HAWIYYIIMM JOCTYHHBIM TEXHOJOTHAM «CKHUTaHHE OTXOHOBY
Ut TepMudeckor yruimzauud ThO MMEHHO 3T METOABI CYMTAIOTCSl Hambosee
1[e1eco00pa3HBIMU € MO3UIMK MHHUMAIBHOI'O BO3JEHCTBHSA Ha OKPYXKAIOIIYIO
Cpely O COBOKYITHOCTH TakHx (haKTOpOB, Kak BBIOPOCHI B arMocdepy (BKIItOUast
3amax), cOpoc B BOJHBIE OOBEKTHI, 00pa30BaHUE TBEPABIX OCTATKOB IIOCIIE
CKUTaHMA, TEXHOJIOTHYECKHUI ITyM 1 BHOpaIysi, TOTpeOIeHNe ChIphsl (PeareHToB)
U T.J1.

B mocnennee Bpemst K TakuM HanOoliee OOCYXIAeMBIM MPEATI0KEHHSIM
OTHOCSITCS TEXHOJIOTHH BBICOKOTEMIIEpaTypHOIl epepabOTKN OTXOAOB, BKIIOYAs
nepepaboTKy  HECOPTHPOBAaHHBIX  «cBexux» TBO ¢  wmcnome3oBaHMEM
IUTAa3MOTPOHOB, WJIM, KaK WX HAa3bIBAIOT CAMH Ppa3pabOTUMKH, «IUIa3MEHHOU
rasupukanum» oTxomoB. [lox IUIa3sMEHHOW TmepepabOTKOM  CIIeUaTUCTHI
IMOHMMAIOT TPOIeCC, IMPU KOTOPOM BemecTBO (B naHHoM ciydae ThO) mpu
TemnepaTtype nopsaka 6—9 teic. °C mepexoIuT B COCTOSHHUE IUIa3MBI, TO €CTh
MIPOUCXOJIUT «MOHU3AIUSI) €0 aTOMOB 3a CYET MOTEPH DJIEKTPOHOB C BHEIIHEH
opOuTsl. [Ipu mocnenyromeM OXJIaXACHHH IUTa3Mbl U CO3JIAaHUU OIPEeIeHHBIX
YCIIOBUI MPOUCXOIUT 00pa3oBaHUE HOBBIX XUMHUYECKUX COCTUHEHHI, HAIIPUMeEp
CHHTE3-Ta3a, CBOOOTHOTO OT BPEAHBIX BEIIECTB.

B paGote npuBeneHo omucanue pa3paboTaHHBIX 10 1995 r. TexHOIOrHid
nepepaboTKi  OTXOM0B C TIPUMEHEHHWEM B KauecTBE HMCTOYHHMKA Harpesa
TUTa3MOTPOHOB.

Crnenyer OTMETHTb, YTO KOHCTPYKIMH IIJIa3MOTPOHOB  BEChbMa
Pa3sHOOOpa3HbI U CYMIECTBYET MHOTO CHENN(UUECKUX MOMEHTOB B YCIIOBHSX MX
9KCIUTyaTalllH, MO3TOMY HMX BBIOOp /ISl YCTAaHOBKHM TEPMHYECKOH IepepaboTKu
TBO mnpexncrapnsieTcss HEMpPOCTOW 3amaveil. B M3BECTHBIX TEXHOJOTHUSX B
OCHOBHOM HCIIOJIB3YIOT DJIEKTPOIYTOBBIC IUIa3MOTPOHBI IOCTOSHHOTO —HJIH
nepeMeHHoro Toka. Mx momrHocTh coctaBisger 10 10 MBT, Teruooit KIIJI
(OTHOILIIEHNE KOJIMYECTBAa DHEPIMH, YHOCUMOH B €AMHMILy BPEMEHU Ta3oM U3
MJ1a3MOTPOHA, K MOIIIHOCTH DJEKTPUUYECKOM Tyrr) nocturaet 85 %.

TexHomorust IIa3MeHHOW TrasuUKanuy paspaboTaHa Ui  pEIICHHs
IIMPOKOTO Kpyra 3a/ad OJHOW, W3 KOTOPBIX SIBISETCS IpeoOpa3oBaHUE JIOOBIX
BUJOB  OTXO/AOB,  BKIIOYas  OWO-OTXOIBI,  OMNAcHbIE  OTXOJbl, B
JIEKTPOIHEPTUIO/CHHTETHYECKOE TOIUIMBO (AM3ENBHOE TOIUIMBO, 3TAHON) H
IpyTHe TOJe3Hble Marepuansl (TOHHAa OTXonoB pasHa 1-1,3 MBr1/gu
IEKTPOIHEPTUH). SIBISETCS TEXHOJOTHEHl HPOMBIIIICHHOTO HCIIOJIB30BAHUS,
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UMeeT KOMMEPYECKH YCIEUIHbIe HHCTAUIALUY 110 BceMy Mupy (SInonwus, Uunus,
Amnrnus, Kurae, CILIA). BenyTcs paboThl IO IPOEKTUPOBAHHIO U CTPOUTEIHCTBY
B cTpanax EBpocorosa. IlpiMeHeHne Mma3MeHHOW rasu(UKanuy HEOTHEMIIEMO
cBsi3aHO ¢ KHMOTCKMM cornameHneM 10 yMEHBLICHUIO BIHMSHUS Ha arMocdepy
yenoBeka. BivsiHue Ha mpuponay U yenoBeka Huxke MUpoBbix HopM [TJIK B 10-15
pas.

PucyHnok 1- cxema mmazMoTpoHa

YcraHoBKa IUTa3MEHHOW Trasudukandu paboTacT MpPH TEeMIEpaType,
npepbimaronied 5500°C, rapaHTHpys HPAKTHYECKH ITOJHOE IpeoOpa3oBaHUe
HUCXOJHOT'O ChbIPpbA B CUHTETUYECKHH ras. HeOpFaHI/I‘IeCKI/Ie BCIIIECCTBA BBIBOOSTCSA
y OCHOBaHHMs rasudukaTopa B BUJIE HHEPTHOTO IIUIaKa, KOTOPBIA OXJIaKAAeTCsl U
IIpeBpaIlaeTcs B HEONACHbIM HEBBIIEIAUMBACMBIN NPOAYKT, KOTOPBI MOXKHO
MIPOAABATH KaK HAMOJIHUTENb I CTPOUTENBHOTO MaTepHaa.

OnHOBPEMEHHO COKpAIIAalOTCsl BHIOPOCH BPEIHBIX MApHUKOBBIX TI'a30B B
atMocdepy. [Inasmennas rasudukanys — 3TO UCHBITAHHAS TEXHOJIOTHS, KOTOpast
SIBJSIETCSl PEIICHWEM CETOAHSIIHUX Ipo0ieM, MOAJEep)KUBas OanaHC MEXIy
BEIPAOOTKOW PHEPTUHU U COXPAHEHUEM OKPYIKAIOIIEH CpeIbl.

CoBoKymHast ~ DPHEprus, W3BJICUCHHAas W3  HCXOMHOTO  CHIPHA,
nepepaboraHHoro  rasupukaropom, cocraBiusier npumepHo  80%. Ora
pereHepupOBaHHAs JHEPIrUs MPEACTAaBIsICT COOOW YHCTBIA, OOOTaICHHBIN
CHHTETMYECKMM Tra3, KOTOpPbII MOXHO MHCIIOJIb30BaThb JJsl T'€HEpaluu
3JIEKTPOIHEPTUHU, TOJYYEHUS >KUAKOTO TOIUIMBA WM HWHOM 3HEPreTHYeCcCKOMn
npoxykuuu. M3 Bcell sHeprum, HEOOXOAMMOM Ul mpolecca ra3u(uKanuy, Ha
MUTAHUE TJIA3MEHHBIX (haKeJIOB PacXoLyeTcs TOJIbKO 2—5%.
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Poraues P.A.,

Crynent 1 Kypca MarucTparypsl
3NEKTPOTEXHUUECKHUH (PaKyIbTEeT
BsaTckuil rocyjapcTBEHHBII YHUBEPCUTET,
r. Kupos, Poccuiickas ®enepanus

YT OIITUMU3ALONUA SJIEKTPOOHEPI'ETUKHN

AHHOTALUA

CeronHs pa3BUTHE MPOMBIIJICHHOCTH HJIET MO MYTH ONTUMHU3ALUU
MPOU3BOJICTBA U COKPAICHUS BCEBO3MOXHBIX H3JEPKEK. JNEKTPOIHEPTHsI
SIBIIICTCSI HE3aMEHUMEBIM PECYPCOM B JIFOOOH OTpaciy MPOW3BOJCTBA, MTO3TOMY
BOIIPOC O COKpAIICHWH U3ICPKEK B 00JACTH JIIEKTPOIHEPTETHKH SBISICTCS
aKTyaJbHBIM. DTOMY BOIIPOCY ITOCBSIIIEHA TaHHAS CTATHSI.

KiroueBble cjioBa:
DNEeKTPOIHEPTEeTHKA, STCKTPUIECKAs SJHEPTHS, YUET, TOTEPH.

Pa3BuTHe 3MEKTPOIHEPreTHKM BCerna SBISIIOCH OJHUM M3 Haubousee
BaXHBIX HAIpaBJICHUH TPOMBIIIJICHHOCTH HAIIIETO FOCYIapCTBa.

B 20-M Bexe sHepreTuka pa3BUBajgach IKCTCHCUBHBIM ITyTEM MOCPEICTBOM
BBEICHUS B pPaOOTy HOBBIX T€HEPHUPYIOIIUX CTAHIMH, YBEIMYECHHUS] MOIIHOCTHOTO
MOTEHIUANA. IIpoucxonuno CTPOUTENBCTBO KpYMHEeHIIIX JIUHUR
JIEKTPOIIEPE/Iay, CBA3BIBAIOIINX y/IAJICHHBIE YHEPrOOOBEKTHI UISi BO3MOKHOCTH
pPEe3epBUPOBaHUS YK€ CYILECTBYIOLIMX JHMHUN 3JEKTpolepesad ¥ ONTUMH3ALUU
PEKUMOB PabOTHl €IMHOM 3HEprocucTeMbl B IeJoM. Takoe pa3BUTHE OBLIO
00yCIIOBIIEHO  PacTyIlell TMOTPEOHOCTBIO B BIEKTPO’HEPIMH  KPYIHBIMHU
TIPOMBIIIUICHHBIMH MTPEINPHUATHIMH.
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B Hacrosimee BpeMs, B CBSI3M C BBICOKMMH TEMIIAMU Pa3BUTHUS
COBPEMEHHBIX TEXHOJOTUH U CTPEMHUTEIBHO YBEIMUMBAIOLIEHCS TEXHUYECKOM
OCHAIICHHOCTBIO ~ PSJIOBBIX TPAXKJAaH MEHSCTCS  XapakTep MOTpeOJIeHUS
anekTpuueckoil sHepruu [1]. TlocreneHHO MNPOUCXOOUT MepepacnpeacieHue
00BEMOB TIOTPEOIIAEMBIX MOIIHOCTEH B CTOPOHY YBEIHYCHUS JOJH OBITOBOW U
MEJIKOMOTOPHON HArpy3ku, Mpu 3TOM, IO JaHHbIM MUHHCTEpCTBA HYHEPrETHKHU
Poccutickoit @enepanuu, pocta odmiei morpediasieMoit He mpoucxoaut. Mcxons
M3 ATOTO MOXKHO CJAETaTh BBIBOJA, YTO MpPH JajbHEHIIEM pa3BUTHH Hamboiee
aKTyaJIbHBIM SIBIISETCS ONTUMM3ANNS PEKUMOB PabOTHI €IUHON 3HEPTrOCHCTEMEI
U YMEHBbIIIEHHE MOTeph MepeaBacMon deKTpuieckor sHeprun. Ha pucynke 1
MIpeCTaBJICHa CTATUCTHKA pacIipeiesieHus noreps B ceTsx 0,4-500kB.

m0,4kB
6-10kB

m 35kB

: = 1104
220kB

500«B

Pucynok 1 — CraTucTika moTeph dJIEKTPUISCKON SHEPTHA

W3 nmpencraBneHHON qUarpaMMBbl BUAHO, YTO HANOOJBIINE TOTEPU UMEIOT
MecTo B ceTsx ¢ HampsokeHneM 0,4-10xB. Texuuueckue moTepu COCTAaBISAIOT
0K0JI0 75%, KOMMepUYeCKHe — COOTBETCTBEHHO — 25%. AHaIN3 peXUMOB paboTHI,
3arpy3KH, a TaKkKe [UHAMHKH a0COJIOTHBIX M OTHOCUTEJIBHBIX IOTEPh
JJEKTPOIHEPTUM B  CETSAX IOKA3blBAE€T, YTO BECOMBIE IPUYMHBI poOCTa
TEXHUYECKUX NMOTEPh OTCYTCTBYIOT.

OCHOBHBIMH (paKTOpaMH POCTA TEXHUUECKHUX MOTEPH SBISIFOTCS:

- CTapeHUE U U3HOC UCIOJIb3yeMOr0 1EKTPO0OOpYI0BaHHU,

- HEONTHMaJIbHbIE YCTAHOBUBIINECS PEXKUMBI 110 TOKY U HANPSHKEHUIO,

- BIMSIHUE OIITOBOT'O PHIHKA MJIEKTPOIHEPTUH Ha PEXHUMBI pabOTHI ceTeil.

OcHOBHBIMH (paKTOpaMH POCTa KOMMEPUYECKHUX MOTEPH SBILIFOTCS:

- HEJOMYCTHMBIE MOTPEIIHOCTH MpPUOOpOB ydeTa (HapyLIEHHE CPOKOB
MTOBEPKH, HECOOTBETCTBHE KJIaCCaM TOYHOCTH),

- HECBOEBPEMEHHOE CHSTHE MTOKa3aHU C MPUOOPOB ydeTa,
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- HEyYTCHHOE MOTPEOJICHUE IEKTPOIHEPT U (XUIICHHMS).

Jdns  yMeHbIIEHHS TEXHMYECKHX MOTeph  HeoOXoauma  3aMeHa
W3HOIIEHHOTO W MOJEPHHU3alMsl yCTapeBLIEro OO0OpYAOBaHUs, 4TO MOTpedyer
Oonpinx (pUHAHCOBBIX BiIOKeHMH. KoMMepueckue morepu MMEIOT MECTO M3-3a
OTCYTCTBHSI €IMHOW CHCTEMBI y4eTa, CIIOCOOHOW YCTPaHUTH «IIOCPETHHKOB» B
mporecce TMepeAady IOKa3aHWil MOTPeOJIEeHHs SJIEKTPHIECKOM OSHEpIHd OT
oTpeduTeNel 3HEProcOBITOBBIM OPTaHU3aLUSIM.

Haubomee mpocToii u OBICTPHIN ITyTh CHIKEHHUS MOTEPh — YMEHBIICHHE
«KOMMeEpYecKoi» cocraBisitomeil. OH MOXET ObITh peann30BaH C IOMOILBIO
HCIIOJIb30BaHUA HeHTpaﬂHSOBaHHOﬁ CHUCTEMbI YUC€Ta IOCPEACTBOM YCTAaHOBKHU
CUYCTYHUKOB, O60pyI[OBaHHI)IX cpe€acTBaMu I[PICTaHHPIOHHOﬁ nepeaaun JTaHHbIX.
DTO MO3BOJIUT HET TOJBKO PELIUTH MTPOOJIEMY C XUIIEHUIMH U HECBOEBPEMEHHON
nepeaveii MokasaHuid, HO W ITO3BOJIMT HauOoJee TOYHO OCYLIECTBIISITH MPOTHO3
Harpy3ok.

Cnucok ucnoJb30BAHHOM JTHTEPATYPhI

1. Onexrposneprernka Poccum: mpoOieMsl BBIOOpa MOJENHM pa3BUTHUS
[Texct] :amamut. gokn. k XV Amp. MexIyHap. Hayd. KOH(]. Mo mpobiemam
pa3BUTHS SKOHOMHKH U o0mmecTBa, Mocksa, 14 amnp. 2014 r. /O. I'. bapkun, U.
O. Bonkosa, 1. C. Koxxyxosckmii u ap. ; Ham. uccnen. yH-T «Bricmas mixosa
SKOHOMHKHW». — M.: M31. noM Bricieii mkossr skoHoMukH, 2014. — 45, [3] c.

2. Caiir  MunncrepctBa dHepretuku  Poccuiickort ~ Denmepannu
[OnexTponnsiii  pecypc]. — Pexum goctyma:  https:/minenergo.gov.ru/
activity/statistic, ceo0oaHbIi. — (maTa oopamenus: 10.01.2018).

© Poraues P.A., 2018

Pymn J1.10.

AcnupaHT

DNEeKTPOMEXaHUIEeCKUH (PaKyIbTeT
CI'YBT

r. HoBocubupck, Poccuiickas @enepanms

ABTOMATU3ANUA UCCIEJOBAHUA NEPEXOIHBIX
IMPOLNECCOB B QJIEKTPUYECKUX CUCTEM

AHHOTALUA
B cratee mpuBeneHHWE ONMMCaHWE AaBTOMATHU3AllMM  HCCIEAOBAHUN
MEePEXOAHBIX MPOLIECCOB B DJIEKTPUUECKUX CUCTEMAaX
KnroueBble cjioBa
ABTOMAaTH3aLMs, IEPEXOJHBIA IPOLECC, INEKTPUUYECKAsE CUCTEMA,

Heo6xoauMocTh ycKOpeHHsI HAyYHO-TEXHHYIECKOro Tporpecca B Poccun
HAacTOATENBHO TpeOyeT INMMPOKOH aBTOMAaTM3allMd BCEX BHAOB HAYYHO-
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HCCIICAOBATEILCKUX M MPOCKTHO-KOHCTPYKTOPCKHUX pPabOT, HANpPAaBICHHBIX Ha
CO3JJaHMEe HOBOH, a TakXKe Ha COBEPIICHCTBOBAHWE W3BECTHOM TEXHHUKU U
texHonoruu. Ocoboe 3HAYeHHE B  3TOM  OTHOIICHWUHM  INPHOOpETaeT
WHTCHCU(UKAIVS PA3BUTHS DIICKTPOIHEPTETHKH.

3amaun, pemaeMple TPHU MPOCKTHPOBAHWH, SKCIUTyaTallill W Pa3BUTHU
AIEKTPOIHEPTETHIECKUX 00BEKTOB, o01anaroT CBOEH cnennu(huKo,
00yCITOBIICHHOH OCOOCHHOCTSIMH 3TUX 00BekTOB. Cpelr TakKuX OCOOCHHOCTEH B
MIEPBYIO OYepenb CIEAyeT OTMETHTH OOJBIIYIO CIOKHOCTh 3HAUATEIFHOW YaCcTH
JNEKTPOIHEPTETHUECKUX  00BeKTOB. MX  CIOKHOCTH  TPOSBISAETCS B
MHOTO3JICMEHTHOCTH M HEPAPXUYHOCTA CTPYKTYphl, B OOWIHH CTCICHEH
cB00OIBI, B 0OJBIIOM KOJMYECTBE ApaAMETPOB, XapaKTEPHU3YIOILIMX COCTOSHUE
[1].

BrIcOKast CIIOXKHOCTh 3JCKTPOIHEPTETUICCKUX OOBEKTOB MPHUBOAUT K
TOMY, 4YTO 3aJlayd, KOTOpPBIC HEOOXOJIMMO pPCIIUTh WpPHU IKCILTyaTaluu
CYIIECTBYIOIINX, a TAK)KE MPH CO3TaHIH HOBBIX 00Pa3IOB, OKa3bIBAIOTCS BEChMa
CIOXHBIMH. PelieHWe Takmx 3aJad Ha WHTYUTHBHOM YPOBHE HEIOIYCTHMO,
MTOCKOJIBKY HEONTHMAIIFHBIE PEIICHHS MOTYT NPUBOIUTh K 3HAYUTEIHHBIM
SKOHOMHYECKUM, TEXHUIECKUM H JaKe COIMATBHBIM yIIepOam.

[IpunATHE ONTHMANFHBIX PEHNICHHH BO3MOXKHO TOJBKO TIPH HAIWYHU
JTIOCTATOYHO TOTHOM MH(OpPMAINH 0 CBOHCTBaX 00BEKTA, MOTYIaeMOH ITyTEM €ro
BCECTOpPOHHETO aHaim3a. lIpoBeneHHe TaKOro aHaNHM3a C IMOMOINBIO IPSIMOTO
9KCIICPUMEHTUPOBAHKSI B SHEPrOCHUCTEMAX MOJTHOCThIO UCKITFOUeHO. OOBsICHIETCS
9TO TIOBBIICHHBIMH TPEOOBAHUSAMHU, TPEABSIBIIEMBIMU K  HaJIeKHOCTH
(YHKIIMOHUPOBAHUS DJICKTPOIHEPTETHUCCKUX OOBEKTOB M DHEPrOCHCTEMBI B
1IeJIOM, MTOCKOJIbKY UX TMOBPEXJIECHUS MOTYT SIBUTHCS MPUUYMHON HEJIOMYCTUMOTO
nepepbiBa B SHEProCHA0)KEHUHU TTOTPEOUTEICH.

OTMeUCHHAsT BBICOKAs CIIOKHOCTh AJICKTPOIHEPTETHUCCKUX OOBEKTOB
JieJaeT NMPaKTUYECKH HEBO3MOXKHBIM IPUMEHEHUE aHAIUTUYECKUX HCCIEA0BaHUN
[2]. U3ydenne CBOMCTB CIOXKHBIX JIIEKTPOIHEPTETHUECKIX OOBEKTOB BO3MOXKHO
IBYMsI TYyTSAMH: JTHOO C TIOMOIIBIO PETHCTPALUU IIPOIECCOB, MPOTEKAIOIINX
CaMOIIPOM3BOIIFHO B XO/€ JKCIUTyaTalldidl ACWCTBYIONMX OOBEKTOB, JHOO C
MTOMOINBI0 MOJeNIeH, Ha KOTOPBIX BOCIIPOM3BOMATCS Ppa3IHYHBIC ITPOLIECCHI,
BO3HHUKAIOIIAE B 3JICKTPOIHEPreTUYCCKUX 00bekTax. OUEBHAHO, YTO MEPBBIA
MyTh HE BCET/A SBISETCS, YIOBICTBOPUTEIHHBIM, a B PSE CIydaeB, HAIIPUMED,
IIpH CO3JaHUU HOBOTO, YHHUKAILHOTO OOBEKTa, OH TMOJHOCTHIO HCKIIOYEH. B
CBS3M C 3TUM BTOPOH MYTh UCCICAOBAHHS 3JCKTPOIHEPTCTUUCCKUX OOBEKTOB,
COCTOSIIIUI B M3YYCHUU CBOWCTB MOJICJICH, SIBISCTCS HaNOOJEee MEePCIICKTUBHBIM,
a mojayac U €JJMHCTBEHHO BO3MOXHBIM [3,4].

B 3aBucumocTH OT NPUMEHSEMBIX TEXHUYECKUX CPEJICTB MOJIENH,
ANEKTPOIHEPTETHUCCKUX 00BEKTOB MOTYT OBITH pa3/ielicHbl Ha TPU TPYIIIHL:

® IMCKPETHO-IMHEApU30BaHHbIE, pealin30BaHHble Ha DBM;

® HETIpepBIBHBIC, OCHOBaHHBIE HAa IpuMeHeHHH ABM;
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0m6p1/meIe U CHCHUAIIM3UPOBAHHBIC, HWCIIOJB3YIOIIHUE B PA3JIUYHBIX
COUETAHUSAX YHUBEPCAlbHbIC, YNPABIAIOIIUE U ClIeNUaIu3upoBaHHble OBM,
ABM u puznyeckne MoJien.

VYunteiBass OypHOE COBEpIIEHCTBOBaHME LU(BPOBOI BBIYHCIUTEIHHON
TEXHUKH W €€ IIMPOKOE PpaclpoCTPaHCHHE B HAYyYHO-HCCIIEAOBATEIBCKHX,
MIPOEKTHO- KOHCTPYKTOPCKMX M OKCIUTyaTalMOHHBIX AJIEKTPOTEXHUIECKUX
OpraHM3alusaX, MOIENH TMepBOM  Tpymmel, peanmsyemble Ha OBM,
MIPEACTABIAIOTCS Hau00JIee IEPCIIEKTHBHBIMH.

Co3manme Mofeneil - 3TO CIOXKHBIH M, KaK IPaBWIO, UTATSIHHBIN
TBOPUYECKHH Tpoliecc, TpeOyIomuii oT pa3paboTyrka BHICOKOW KBaNU(pHUKALUKA B
pa3MuHBIX 00JACTSAX HAayKW M TEXHUKU. B yacTHOCTH, pa3pabOTUUK [OJDKEH
O6J'Ia[[aTI> S3HAaHUAMH, MO3BOJIAIOMIMMU TIOJIYYUTh MATEMATHUYECKOE OIIMCaHUuC
MPOLIECCOB, IPOTEKAIOIIMX B  HCCIEAYeMBIX OOBEKTaX, U, IPUMEHss
COBPEMEHHBIE BBIUUCIUTEIBHBIE CPEJICTBA, OPTaHU30BATh PEIIEHUE ypaBHEHUH,
BXOAAIIMX B 03TO omucanue. [lo oarol mpuumHe pa3pabOTKOH Mojene
IIEKTPOIHEPTETHIECKUX O0OBEKTOB 3aHMMAIOTCSl HanboJee KBalu(pUIMpOBaHHbIC
HCCIIEIOBATENH, KOTOpPHIE BBIHYKACHBI HAJOJTO OTBIEKATHCS OT pEIICHHS
TEKYIIUX JJICKTPOIHEPreTHYECKNX MpoodieM. OTO NPHUBOANUT K CHIDKEHHIO
3G PEKTUBHOCTH, YIOPOXKAHWIO HCCIEAOBAHUN W YAJIMHEHHIO CPOKOB HX
BBINTOJTHEHUSL.

MoIHBIM ~ CPEeACTBOM  MHOBBIIIEHUS  3(P(EeKTHBHOCTH  HAyYHBIX
I/ICCJ'ICJIOBaHI/Iﬁ ABJIACTCA HX aBTOMaTU3alludg, AOCTUracMas INyTEM CO3daHuA
YHUBEPCAJIBbHBIX HWMUTAIIUOHHBIX Moneneﬁ, CHOCO6HHX 3a CUYCT HU3MCHCHUA
CpaBHHUTENBHO HeOompiioro o0beMa WHPOpMAIMK  HACTpauMBaThCs — Ha
MO/JIEITMPOBAHUE KOHKPETHBIX JJIEKTPOIHEPIeTHUECKHX OOBEKTOB M3 LIMPOKOTO
KJ1acca, A7l KOTOPOro MOAENH IpeJHa3HAUCHBI.

Hu omgma w3 cymectBylommx — pa3pabOTOK  HE  yJIOBJIETBOPSIET
MOTPEOHOCTSIM ABTOMATH3alMU MCCIICIOBAHUS IEPEXOIHBIX TporeccoB. Hu B
OHOM M3 HHUX HE CTABHUTCS 33a/Jada aBTOMAaTH3UPOBAHHOIO MOJIYYEHHsS U BBIBOJA
Ha BHEIHHE ycTpoiictBa OBM KaHOHHMYECKHX YpaBHEHHH TEPEXOIHBIX
MIPOIIECCOB B AHAIUTHYECKOW (OpPME C BO3MOXKHOCTBIO WX HCIIOIB30BaHUS UIS
MOCIIEAYIOIIETO BCECTOPOHHETO aHann3a. OHM OpPHEHTHPOBAHBI, KaK MPaBHIIO, HA
aHAJIN3 TIEPEXOJHBIX IPOIECCOB, HO aBTOMATH3alMs HCCIEJOBAHUI W Kiacc
CXEM, OXBAYCHHBIX 9THUMH pa3pa60T1<aMI/1, OKa3bIBAKOTCA HEAOCTATOYHBIMH.

CrnenoBatenbHO, CO3/IaHHE YHHUBEPCAIBHOM MOJIENH, IpeIHa3HaueHHOM
JUIsL aHaiu3a ¢ nomolpio OBM mmpokoro kjacca 3J€KTPO3HEPreTHUECKUX
00BEKTOB, SIBIISIETCS] AKTYaIbHBIM.

Bo3MOXXHOCTE  CO3/1aHMsSI  yHMBEpPCAJBbHOM MaTeMaTHUECKOW Mojenu
0o0yCIIOBIICHa TEeM, YTO paccMaTpuBacMbleé OOBEKTHl COCTOST B OCHOBHOM W3
OrpaHMYeHHOro Habopa THIIOBBIX dyeMeHTOB. K uX w4ymciry oTHOcSTCS
Bpall[aoIIHecs JNEKTPUUECKUE MaIIHHBL, TpaHcdopmaTopsl u
aBTOTpaHC(HOPMATOPEI, JIMHUT JIEKTPOIIEPEAaYH, BEHTUJIEHBIE "
KOMMYTHUPYIOIIIE YCTPOMCTBA, PEAKTOPHI, OaTapen KOHIEHCATOpOB M T. II.
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MateMaTHueCKOe OMUCAHNE MEPEXOIHBIX MPOLIECCOB B KAXKIOM TaKOM 3JIEMEHTE
M3BECTHO WM MOXET OBITh TONYYEHO HW3BECTHOH crmocobaM u [5], omHAKO
OUepeTHOCTh OTEpalMii IPH PELICHUH ypaBHEHHUH, 0Opa3yIOIINX 3TO OIMCaHHE,
3aBUCHT OT BHMJa BHEIUHEW (110 OTHOLIEHHIO K pacCcMaTpUBacMOMy OOBEKTY)
cxembl. CrenoBaTenbHO, TP CO3JAaHWM YHHBEPCAJIBHOTO MaTEeMaTHIECKOTO
oOecrieueHns OJDKHAa OBITH pelIeHa He TOJIBKO 33/1a4a ITOJMYYEHHsS ONMMCAHHA
MIPOIIECCOB B THIIOBBIX JJIEMEHTaX OJJEKTPUYECKHX CXeM, HO H 33ajada
COTIPSDKEHUS ITUX ONMUCAaHWi. B HacTosmeil paboTe IpUHAT OAWH U3 BOZMOXKHBIX
Croco00B pemeHus TMOcIeJHEH 3aJadd, OCHOBAaHHBIM Ha WCIIOJIb30BAaHUU
O9KBHBAJICHTOB THUIIOBBIX 2JICMCHTOB, COCTOAIINX U3 CXEM 3aMCIICHUS, ypaBHeHI/Iﬁ
U anroputMoB. [Ipu TakoMm Hoaxone SKBHBAJEHT Ka)kKJOTO THIIOBOTO 3JIEMEHTa
JIOJDKEH OBITh U3BECTEH.

B rtom cimywae, ecam  mpuM  HUCCIEJIOBAaHWM  Kakoro-imbo
JJIEKTPOIHEPTETUYECKOTO O0OBEKTa OKaKeTCs, YTO B €ro COCTaBe HMeeTcs
9JIEMEHT C HEHM3BECTHBIM JKBUBAJIEHTOM, TO TaKOH JKBHBAJEHT JOJDKEH OBITh
MIPEABAPHUTENHHO pa3paboTaH.

[oce 3TOTO 371€EMEHT CTAHOBHUTCS TUIIOBBIM.

CxeMBl 3aMeUICHUs] THUIOBBIX JJIEMEHTOB, BXO/SIIMX B COCTaB
HCCIIELYEMOT0 3JIEKTPOIHEPIETHUECKOTO 00BEKTA, C YIETOM COEANHEHUH MEXIY
HUMH, 00pa3ylOT pacueTHyl cxeMy oObekTa. PacueTHast cxema, ypaBHEHHS U
AITOPUTMbI 3KBHBAJIEHTOB THUIOBBIX 3JIEMEHTOB MPEOOPA3yIOTCA C MOMOIIBIO
OBM B MaTeMaTHdecKylo MOJeNlb HuccieayeMoro oo0wekTa. Vcmonmb3oBaHue
TAKOT'0 MOJAX0Ja CHUMACT OTPAHUYCHUA HAa BUJ COGJII/IHCHI/Iﬁ THITIOBBIX DJICMCHTOB
U TO3BOJJACT IOJHOCTBIO AaBTOMATU3UPOBATH IMOJTYUYCHHEC MATEMATHYCCKOTO
ONHUCAHUS TEPEXOJHBIX MPOLECCOB B D3JEKTPOIHEPreTHYECKUX OO0BEKTax
LIMPOKOTo Kiacca.

[IpopaboTka crocoba HEMOCPEICTBEHHOTO ydeTa B3aMMHON HMHIYKIHH
MEXJy OJJIEMEHTaMU pACUETHON DJJIEKTPHUUECKOW CHCTEMBI, IMPOBEICHHAs B
paborax [6,7], moKa3ama, 4YTO aNrOpUTMbl (HOPMHPOBAHMS YpaBHEHUH
MEPEXOJHBIX TPOIECCOB YCIOXHSAIOTCS IO CPAaBHEHMIO CO CIIydaeM, KOTAa
WHIYKTUBHBIE LMK OTCYTCTBYIOT. Ilo 3TOil mnpuumHE NPHUHMUMAETCS, YTO
9KBUBAJICHTHI BCEX 3JIEMEHTOB JIEKTPUIECKUX CHCTEM JOJDKHBI OBITH ITOCTPOEHBI
663 HCIOJIB30BaHUA B3aUMHO MHAYKTHBHBIX ueneﬁ.

HakomieHHBIN ONMBIT pa3pabOTKH IKBHUBAJIEHTOB OCHOBHBIX 3JIEMEHTOB
3JIEKTPOIHEPTETHUCCKUX 00BEKTOB [8-13] moKa3bIBaeT, UTO BCE OHU MOTYT OBITh
MOCTPOEHBI U3 3aMKHYTBIX U Pa30MKHYTBIX HJCAIBHBIX KIIFOUEH, HE3aBHCHMBIX
uctounukoB  OJIC u  TOKa, pPE3UCTOPOB, KOHJEHCATOPOB,  KaTylIeK
WHIYKTUBHOCTEH M OAHO(A3HBIX  JOBYX  OOMOTOYHBIX  HAEAIBHBIX
TpaHcdopmaropoB. PaccmarpuBasi KaxIblii HMIeabHBIA TpaHcopMaTrop Kak
napy ABYXIIONIOCHUKOB, IPUXOAUM K BBIBOAY, YTO CXEMBbl 3aMELICHHS BCEX
MIEPEUUCIICHHBIX THUIIOBBIX 3JEMEHTOB 3JIEKTPOIHEPIeTHUECKUX OOBEKTOB MOTYT
OBITH TOCTPOEHBI U3 ABYXIOIIOCHUKOB BOCBMHU YKa3aHHBIX BBIIIE THUIOB. JTOT
Ha0Op NBYXIOJIIOCHUKOB BOCBMH THIIOB OyIeM Ha3bIBaTh 0a30BBIM HAO00OpOM

158


https://ami.im/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 | AMH | https://ami.im

aneMeHTOB. OH o0O0pa3yerT pacueTHble CXEMbl BechbMa ULIMPOKOTO Kilacca
3JIEKTPOIHEPTETHUECKUX OOBEKTOB.

Cpenu M3BECTHBIX METOJIOB aHAM3a JJIEKTPUYECKUX CHUCTEM CIIOKHOU
CTPYKTYpbl Haubosiee NpOpabOTaHBl B TEOPETHYECKOM U  IPHUKIAJTHOM
OTHOIICHUH MaTpUYHBIE.

HemocratkoM MaTpu4yHBIX METOJOB SBJIAETCS HMX H30BITOYHOCTD,
CBs3aHHAas CO CJa00Oi 3alONHEHHOCThIO MaTpul [14], ydacTByrommx B
00pa30BaHNM ONUCAHMS TEPEXOJHBIX IPOLIECCOB B HCCIEAYEMOH pacueTHOH
cxeMe. OTOT HEIOCTaTOK OOBIYHO YCTpaHSETCS ITyTeM BBEACHHMA Ha D3Tale
MIPOrPaMMHUPOBAHHS HOBBIX HH(POPMAIMOHHBIX CTPYKTYP. Il METOIOB TaHHOI
IPYMIIBI XapaKTEPEH pa3pbiB MEXIY TEOPETHUECKOW pa3pabOTKOM alroputMa u
€ro NporpaMMHOI peanu3aiuen.

VYka3anHoe 00CTOSITENBECTBO 3aTpyIHAET COBMECTHOE
COBEpIICHCTBOBAaHHE aJTrOPUTMa W COOTBETCTBYIOUIEH €My IPOrpaMMBI.
OTtcroa cleqyeT akTyaJbHOCTh IIONBITOK CO3JaHHsS MaTeMaTH4eCKOTO
amnmapara, yCTpaHsIOIero OTMEUYEHHbBIH pa3phIB.

OnHa U3 TakuX IMOMBITOK NpeAnpHuHATa B padore [5]. OHa OCHOBBIBaeTCS
Ha HCIOJNB30BAHWU CTPYKTYPHBIX OPHEHTHPOBAHHBIX YHCEN, KOTOpHIC
MIPUHUMAIOTCS B KauyeCTBE OCHOBHBIX HMH(OPMAIMOHHBIX OOBEKTOB Kak Ha
CTazuu pa3pabOTKH ajdropuTMa, TaKk M Ha CTaJud €ro MpOTrpaMMHON
peanuzanuu. Kpome TOro, 0OKaszanoch, 4TO CTPYKTYPHBIE OPHUEHTHPOBAHHBIE
qyHucjia SABJIAKOTCA yZ[O6HI)IM MAaTEMAaTUYCCKHUM almnaparoM Ijid OIMKMCaHud U
aHaIM3a CIOXKHBIX CTPYKTYp [15].

[Ipu ¢opmupoBaHNM ypaBHEHHH IEPEXOJHBIX IPOILECCOB B CXEMax C
uAeaJbHBIMH TpaHchOpMaTopaMu HEOOXOAMM HUMETh B BHJY OCOOEHHOCTH
OTHCAHMS TPOIECCOB B TAaKMX JJIEMEHTaX, KOTOpas COCTOUT B TOM, 4YTO B
Ka)X/IOM YPaBHEHUH MPUCYTCTBYIOT TOKH WJIM HANPSOKEHUS! Pa3JIMYHBIX BETBEH.
Hannume »510if ocobeHHOCTH TpeOyeT CcHenualbHBIX CIOCO0OB €€ ydera.
Okynanoce, YTO Uil MPOCTOrO aJITOPUTMUYECKOTO YydeTa OTMEUCHHOM
0COOEHHOCTH HEOOXOAMMO pACIIMPEHHE TOHSATHA CTPYKTYpPBl pPacdeTHOH
CXEMBI. DTO PacIIMpEHHE MPUBOJUT K HOBOMY MOHSATHIO CTPYKTYpPHI TOKOB H.
HampsDKeHUH BeTBeH pacueTHOl cxembl. B pabore [16] comepxkurcs
OmpeJeNieHne TaKOH CTPYKTYpHl M TPUBEICHBI CIIOCOOBI €ro aHaiu3a ¢
HCTIOJIb30BAHUEM CTPYKTYPHBIX OPUECHTUPOBAHHBIX YHUCEIL.

PacueTHble CXeMBI M3 DJIEMEHTOB 0a30BOro Habopa MOryT 00Janath
CBOMCTBaMH, BEIyIIMMH K BO3HMKHOBEHHIO HEKOPPEeKTHBIX 3amau [17] B
MIPOU3BOJIBHBIX PACYETHBIX CXEMaxX M3 AJIEMEHTOB 0a30BOT0 HabOpa BO3MOXHO
o0Opa3oBaHNe KOPOTKO3aMKHYTBHIX KOHTYPOB M3 Kitoueld u ucrounukos J/IC, a
TaK)Ke CEUYCHMH MX Pa30MKHYTHIX KIIOUYEH M MCTOYHMKOB TOKa. B aTHX cirydasx
HE yZJaeTcsi OJHO3HAYHO PEUIMTH 3ajady OINpENeNeHUs] TOKOB WM HalpsDKEHUH
BCEX BETBEH pacuyeTHOH CXEeMBbl, IIOCKOJbKY CHCTEMa ypaBHEHHUH,
OTHCHIBAIONIAs TPOIECCH, JHOO HECOBMECTHa, MO0 HMeeT OECKOHEYHOe
MHOXeCTBO pemeHni. Kpome Toro, Bo3Mo>KHa MPOTHBOPEYHBOCTH MCXOJHBIX
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JIAHHBIX KaK BCJEACTBHE HETOYHOCTHM HX 3aJaHus, TaKk MU BCJIEACTBHE
KOMMYTAallMU UICIBHBIX KiItodyel. M, HakoHel, MpOTHBOPEYMBBIMH MOTYT OBITh
CBA3M MEXJIy TOKAMHM M HANpsOKEHUSIMH, OIpPEENIeMbIMU HUAEaIbHBIMU
TpaHc(hopMaTopaMH M 3allMCaHHBIMU B COOTBETCTBHM C 3akoHamu Kupxroda.
Taxue 3a7aun Ha3BIBAIOTCA HEKOPPEKTHBIMH.

OxaspiBaeTcsi, 4dYTO /ISl YCHEIIHOTO TPEOJOJICHUS TPYIHOCTEH,
CBSI3aHHBIX C BO3HMKHOBEHHEM HEKOPPEKTHBIX 3a/ad, CIeAyeT BHIOM3MEHHUTH
KOMIIOHEHTHBIE ypaBHEHMS 3JEMEHTOB 0a30BOro Habopa M TEpeHTH K
0000mIeHHBIM KOMIOHEHTHBIM ypaBHeHHsSM. C HX TIOMOIIBIO yAaercs
MIPEIOKUTH OJHOTUITHBIE PELICHHS Pa3INYHbIX HEKOPPeKTHBIX 3anad [18]. Kak
MpaBWJIO, MAaTeMaTHYECKOE OINHCAHUE MEePEeXOJHBIX IPOLECCOB COCTOUT U3
cucteM anredpanyeckux U IudQepeHInanbHbIX ypaBHeHHH. O4YeBUIHO, YTO
MOPSIIOK  CUCTEMBI  alNreOpandecKuX YpaBHEHHWH CYIIECTBEHHO BIIMSET Ha
CKOpPOCThH TOCHEeayIomeld 00paboTKH MaTeMaTHYEeCKOTo OIHCaHHs, HarpHMep,
COCTOsIIIEM B ONpEJECNIEHUH TOKOB M HANpsDKEHUH BCEX BETBEM pacueTHOMH
cxempl. CrnemoBaTenbHO, JUISI JOCTIKEHHS YCKOPEHHOH —IOciexyromien
00pabOTKM MaTeMaTH4ecKOTO0 ONMCAaHWS Ha 3Tane (popMUPOBaHHS YpaBHEHHUH
HEOO0XOIMMO TIPEeIyCMOTPETh CIEHHAIbHBIE MEpONpHATHs, OOecIeyrBaBIINe
MOHM)KEHUE  TIOPAJKa CHCTEMBl anreOpandecKux ypaBHEHHH U ee
JIEKOMITO3UIMI0 Ha IOJCHCTEMBI, pEIIaeMble I[OCIEJOBAaTENbHO. Takue
MepOIPHATHS pa3padoTaHsl U coaepxarcs B [19].

[Ipu KoMMyTaIuAX UACATBHBIX KIIOYEil B paCUeTHBIX CXeMaX BO3MOXHO
HapylIeHHEe HENpPEephIBHOCTH  HANPSKEHHH  KOHICHCAaTOPOB M TOKOB
HHIYKTUBHOCTEH BCJIE/ICTBUE MTHOBEHHOTO nepepacnpeesieHus
COOTBETCTBEHHO 3apsAJ0B M IMOTOKOCLEIUIEHHH. B To ’xe Bpems uaeanbHbIe
KIJIIOYM PACUETHOM CXEMBI, U3MEHSS CBOE COCTOSHUE, MOTYT INpPErsTCTBOBATh
TakOMYy Iepepaclpe/ieieHHI0 W 00eCneunBaTh HENPEepPHIBHOCTh YKa3aHHBIX
napameTpoB pexuMa OTMedeHHBIE OCOOCHHOCTH pAacyeTHBIX CXEM B
9JIEMEHTOB 0a30BOro HabOPa aBTOMATHUECKH BBISBISIOTCS W YUYUTHIBAIOTCS TIPH
(OpMHPOBAHUM MAaTEMATHYECKOTO OMHCAHUS IEPEXOTHBIX IPOIECCOB. OTH
BOMIPOCHI paccMaTtpuBaroTcs B [20].

KommyTrannm  waeanpHBIX — KJIIOYEH  TNPUBOAAT K M3MEHEHUSIM
KOH(pUrypalnuu pacuyeTHOH CXeMbl M, CIIeJOBaTeIbHO, K HM3MEHEHHIO
YpaBHCHH, OMUCBHIBAIONIMX TpoIllecchl B Heil. s monydenus mudpoBoi
MOJENM HOBOM CTPYKTYpPhl pPACUETHOM CXEMbl, BO3HMKAIOLIEH MoOcie
KOMMYTallUU KIIOYeH, Lesieco00pa3HO KOPPEKTUPOBAHUE MPEXKHEH MOJEINH.
Hcxons u3 storo B kHHUre [19] pemieHbl BOIPOCH palOHAIbHOIO ydeTa
KOMMYTAallU{ UACATIbHBIX KIIOUEH.

Takum oOpasom, B paborax [19, 21], B pesynpTare BBITOJHEHUS
KOTOPBIX OBUIO co3/1aHO 3(QQEKTHBHOE MaTeMaTHueckoe obecrieueHne DBM
JUIS  aBTOMaTH3MPOBAaHHOTO  (OPMHPOBAHUS  ypaBHEHHH  MEPEXOIHBIX
MIPOIIECCOB M WX aHaJIHW3a B IIUPOKOM KJAcCe IEKTPUUIECKHX CHCTEM, OBLIH
MIPEIOKEHBI:
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e crioco0 1M(POBOro MNpEACTaBICHUS CTPYKTYPbl PAcUETHOH CXEMBbI
3JIEKTPUYECKOH CHCTEMBI, CBOOOIHBIN OT HEAOCTATKOB MaTPUIHOTO;

e >pdekTuBHBI crmocod monmydeHus Ha OBM  mareMaTH4ecKoro
OTHCAHMS TEPEXOIHBIX MPOIECCOB B IPOM3BONIBHBIX CXEMax U3 JIIEMEHTOB
6asoBoro Habopa B BHAE KAaHOHWYECKHX CHUCTEM aireOpandeckux W
muddepeHINanbHEIX  ypaBHEHWH € W3BECTHOH  OYEPEAHOCTBIO  HMX
HCIIOBb30BaHUS NIPH PELICHUH;

® METOJUKA PEIICHHUs] HEKOPPEKTHBIX 3a/1a4, 00YCIOBICHHBIX HAIWIHEM
B pacyYeTHOM cXeMe »JIIEMEHTOB ¢ OECKOHEYHOH MPOBOIUMOCTBIO WU
COTIPOTHBIICHUEM, UealbHBIX TpaHc(hopMaTopos, a TaKxe
MIPOTUBOPEYMBOCTBIO  HCXOAHBIX  JAaHHBIX;  OKBHBAJEHTHl  HauOoiee
pacIpoCTpaHEHHBIX TUIIOBBIX 3JIEMEHTOB 3JEKTPUUECKUX CUCTEM H CceTeil;

® MEpONPUATHS, HaNpaBJICHHbIE Ha CHIDKEHHE TIOpPSIKAa CHCTEMBI
anreOpanyecKux ypaBHEHHH U €€ JeKOMIIO3HIHUIO;

e crioco0 ydera KOMMYTalMi Kiroded; yHudukanus OOJbIINHCTBA
pa3pabOTaHHBIX AJITOPUTMOB 32 CYET IMPHMEHEHHS EIMHOTO MOoAXoda K WX
MTOJTyYECHHIO.
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HOTEHIUAJIBHBIE OBJIACTH IPUMEHEHUS TPA®EHA

AHHOTANNSA
CBO¥icTBa rpad)eHa MOYKHO HCIIONIB30BATh HE TOIBKO B ANEKTPOHUKE, HO U
BO MHOTHX JApPYTHX IIPOW3BOJCTBEHHBIX 00JAacTAX, B CBSI3H C JTUM OBUTH
HpoaHaJ'[I/I?,I/IpOBaHbl BCC BO3MOXHBIC ITIOTCHIIUAJIbHBIC O6J'IaCTI/I ero HpI/IMeHCHI/IH.
KnaroueBbie ci1ioBa
rpad)eH, ONTOAICKTPOHHKA, MPOBOAUMOCTH MATCPHAIIOB, 3JCKTPOHHBIC
YCTpOICTBa.

Pabotel wuccnegoBarencii HammonanbHoro VYumBepcuteTa CuHramypa
MMOKA3bIBAIOT, YTO Tpad)eH MOXHO HCIOJB30BATh M B KAa4eCTBE OCHOBBI JIJIS
BBICOKOCKOPOCTHBIX ~ YCTPOHCTB  XpaHeHWs  wmHMopMarmu.J[oCTOMHCTBaMU
rpadeHOBOM MaMsTH CTaHYT: BBICOYAMINAs CKOPOCThH Iepenadyrd HH(OpMaIu 1
ropaszo OoJee BRICOKAs IUIOTHOCTH Pa3MeNIeHHs JaHHbBIX, HeXKEIH TOCTUTACTCS B
cllydae TMPUBBIYHOM MarHUTHOM TIaMSITH, HCIOJb3yeMOM CETOAHS B Cilyyae
KECTKUX JOUCKOB. B cjiyqgae Xe MAarHuTHBIX JAUCKOB HCIOJB3YETCA
HaMaroHniMBaHUC JTOMCHOB B OJHOM H3 JBYX HaHpaBJ’IeHHﬁ, OAHO M3 KOTOPBIX
BBIOPAHO 3a «COUHHIIY», a BTOPOE 3a «HOJbY». B ciyyae mamsTH Ha OCHOBE
rpad)eHa UCHONB3YyeTCS W3MCHCHHUE TaKOW XapaKTCPUCTUKH MaTepHana, Kak
MIPOBOIUMOCTH/CONPOTHUBIICHHE. V3MEHEHHE OCHOBHOI'O MapaMeTpa MaMsiTH Ha
OCHOBE TpadeHa OCYIICCTBIISICTCS MPUIOKEHUEM MArHUTHOTO TIIOJIS, KOTOPOE
«IEepeKIIIoYacT» MaTephall W3 OJHOTO COCTOSHHS B Japyroe. Halnen u
JIOCTaTOYHO  «TOHKHID» WHCTPYMEHT,  TO3BOJISIONIMKA  OCYIIECTBIIATH
«BKJIFOUCHUE/BBIKIIFOUCHUE» MAarHUTHOTO TMOJIsL. MM sIBIsSeTCS TOHKHMA CIOH
(heppodNIeKTprKa, OCaXKICHHBI cBepXy ciosi rpadeHa. DeppodIeKTpUK HMeeT
cOOCTBEHHOE MarHUTHOE IIOJIE, a MPHUKIIAAbIBAs HEKOTOPOE HampsDKeHHE K HeMY,
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CTaHOBUTCSI BO3MOXKHBIM M3MEHEHHE HAaIlpaBJICHMA I0JIs, YTO, B CBOIO OYepelb,
M3MEHSET CONPOTHUBIICHUE Ipadena [1].

e 3aMeHa YTJIEpPOJHBIX BOJOKOH B KOMIIO3MTHBIX Marepualax, ¢ LeJbIo
co3ziaHus1 0oJiee JIETKOBECHBIX CAMOJIETOB U CITyTHHKOB,;

¢ 3aMeHa KpeMHUS B TPAH3UCTOPAX;

* Brenpenmne B mIacTMaccy, c (N 1320) TIPUIAHUS el
AIEKTPOIIPOBOTHOCTH;

e JlaTumku Ha OCHOBe TpadeHa MOTryT OOHapyKHUBaThb OIACHBIE
MOJIEKYJIBI;

o ONTORJIEKTPOHUKA,

o [IpenmeTHbIEC CTEKIIA TSI SIEKTPOHHBIX MUKPOCKOIIOB;

o V3roToBiieHne OMHTOB U IUTACTHIPEl U3 OKcHa rpadeHa;

o [Ipo3pauHoe TOKOMPOBOJIIEE MOKPBITHE JUIS CONHEYHBIX MaHENeHd U
JUISI MOHUTOPOB;

e bonee ycrolumBhlE K MEXaHWYECKOMY BO3ACHUCTBHIO MEIUIIMHCKUE
AMIUIaHTATHI,

o YiydIieHne IpoBOAMMOCTH MaTepPHAJIOB;

© BEICOKOMOIIIHEIE BEICOKOYACTOTHBIE SIEKTPOHHBIE YCTPOUCTBA;

e llcnonb3oBaHue B CEHCOPHBIX JKpaHax, B KK
(KHIKOKpUCTAIMYECKHE JUCTUIeH) [2].

B nanHoii pabore OBUIM PAacCMOTPEHBI OCHOBHBIE Hay4Hble (akThl U
pa3paboTKy, CBsI3aHHBIE C AUIOTPONHBIMU (GopMamu yriepoaa. Kak nerko
yOenuTbest M3 copepkanusi pedepara, YHUKaJIbHOCTh MPEACTABISIOT JaXe He
CTOJIKO CBOWCTBA JaHHBIX BEIECTB, KaK, B OOIEM ciydae, UX codeTaHue. B
Ka4yecTBe MpUMepa MOXKHO IPUBECTH HAIIYMEBIIHHA B MOCIEIHUE TOABI rpadeH:
OH 00nazaeT CTPYKTypOH HEBEPOSITHOW IPOYHOCTH, a TAaKXKe BhICOUAMIIEeH
CTETEHBI0 3JCeKTporpoBoanMocTH [3]. DTo coderaHue aenaer rpadeH BechMa
MIEPCIIEKTUBHBIM JUII HMCIHOJNB30BaHUS B OJJIEKTPOHUKE. TakkKe MOCTOSIHHO
COBEPIIAIOTCS HOBBIC OTKPHITHSA, CBS3aHHBIE CO CBOWCTBAMH TeX WM HHBIX
CTPYKTYp; TPUMEPOM MOXET CIYXXHUTh CpPaBHUTEIHHO HENaBHEE OTKPBITHE
CaMOOXJKAAIOMIEH CHUCTEMBI TPadeHOBBIX TPAH3MCTOPOB, KOTOPOE MOKET
pamuKanbHBIM 00pa3oM PpEIIUTh MPOOJIeMYy BEHTHISLUOHHBIX YCTPOWCTB ISt
KOMITBIOTEPOB, MpPH, KOHEYHO, NTOPa0OTKE JaHHBIX TPAH3UCTOPOB, JOCTATOYHON
UL MX 3alycka B IIPOM3BOJCTBO. BIoHE  ecTeCTBEHHBI  IPOOJIEMBI,
BO3HMKAIOIINE C NPUMEHEHHEM alJIOTPOIHBIX (OpM yriiepoja, T.K. OHU ObUIM
OTKPBITHI CPAaBHUTEIIFHO HEIABHO, U MTPOBECTH TIIATENBHBIN aHAJIU3 OJJHO BpEeMs
HE TMO3BOJSIM METOJAbl WX TMOJYYEHMs, NPH KOTOPBIX pasMepbl CTPYKTYP
OKa3bIBAJICH CIUIIKOM Manbl. OHAKO HCCIEAOBaHUS HE CTOSAT HAa MecTe, a
MHTEHCUBHO NPOJBUTAIOTCA BIEPEA, U BIIOJHE BO3MOXKHO, UTO 4Yepe3 HECKOJIbKO
JIECATKOB JIET, a, MOXKET OBITh, M paHbIIE, MTPOOIEMBI OyAyT yCTpaHEHBI M TEMII
pa3paboTOK BO3pPACTET B HECKOJBbKO pa3. [Ipm Takmx TeMmmax HW3ydeHUs |
aKTUBHOTO BHEIPEHHUS CTPYKTYp B pa3imyHble cepbl  YeIOBEYECKOH
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JIEITeIBHOCTA BOBCE HE MCKIIIOYEHO, 4TO BrociencTBuud XXI Bek Oynmer Ha3BaH
BEKOM YTJIepO/Ia.
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CTATUCTUYECKHUE MOJEJIX DKOCUCTEM

AHHOTaAIIUA
C uenpio BbIOOpa M OOOCHOBaHWSI METOZAa MOJIETMPOBAHHUS JKOCHCTEMBI
BBITIOJTHEH aHAITM3 CTATUCTHYECKUX MOJIENICH SKOCHCTEM.
Knrouessble cioBa
DKocUCTeMa, CTATUCTHYECKAS! MOJIENb, IMITHPUYECKAs MOJIENb, MHOTOMEPHOE
HIKAJTMPOBAHHUE.

[Ipu pemeHny 3ama4 MOJETUPOBAHUS 3KOCHCTEMBI HEOOXOIMMO CHENATh
00OCHOBaHHBIN BEIOOP METO/Ia MOJICITUPOBAHUS

[Ipy mMOCTPOCHUM CTATHUCTHYCCKWX MOJICNCH JenmaeTcss JOMyIICHHE O
CIIy4aifHOCTH MCCIISyeMOro MpoIecca U BO3MOXHOCTH €r0 U3YUYCHHS C IMOMOIIBIO
CTaTUCTUYECKUX METOMOB aHanmm3a cucteM [1]. CtaTucTHdecKkue MEeTObl BKIFOYAIOT
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B ceOsl IMITMPUICCKHE U JTUHAMHYICCKHE CTATUCTUYCCKUAC MOJICITH, KOPPEILIIIUOHHBIN
aHam3, (AKTOPHBIA aHANWM3, aHAIW3 BPEMEHHBIX pPSJOB M MHOTOMEPHOE
LIKAJIUPOBaHUE.

MOKHO BBIZICITUTH HECKOJIBKO 3TAIIOB B UCTOPHUU Pa3pabOTKU CTATHCTUYCCKUX
MoJieell TPOIYKTUBHOCTH arpoIeHO30B: 10 OOOOIIEHHBIM arpOKIAMaTHICCKIM
TIOKA3aTeIsIM; TI0 SMIIUPUIECKAM YPaBHEHUSM PETPECCHOHHOTO THITA; TI0 THHAMHKO-
CTaTHCTHYECKMM W (DM3UKO-CTATUCTUYCCKUM  MOJEISM; [0  KOMIDICKCHBIM
MMMTALAOHHBIM MOJEIIIM.

OMIupuYeckie MOJETH MPOAYKTUBHOCTH arpoleHO30B MPEICTABIISIOT
perpecCHOHHbBIC YpaBHEHU (IIPOM3BOICTBEHHBIC (DYHKITHHN), KOTOPBIC CBA3BIBAIOIIIHE
KOHEYHBIM pe3ynpTaT ¢ JCHCTBYIOIIMMH BelMYMHaMH. K TMpOM3BOACTBEHHBIM
(GYHKIMAM TPEABSIBILSIFOTCS CIICAYIOIINE TPEOOBAHHS: MOJIC/b YUUTHIBAET OCHOBHBIC
(hakTOpBI, BIUSIONINE HA YPOXKaid; OXBAThIBACT IMUPOKUH JHATa30H 3HAYCHHUN 3THX
(haKTOPOB; ANMPOKCHUMUPYIOMas (YHKIHS MaKCUMAILHO COOTBETCTBYET PeajbHBIM
OMOJIOTMYECKUM 3aKOHOMEPHOCTSIM.

OMIHAPUKO-CTATHCTHICCKAE MOJIETH TPUMEHSIOT B (DUTOMATONOTHH JUIS
OIMCAHMS TTHAMUKH TA(PUTOTHH.

Ha3naueHnne nWHAMIYECKMX MOZENEH COCTOMT B MPOTHO3WPOBAaHUU U
OTIEpaTHUBHOM YIIpaBICHUN MIPOIYKIIMOHHBIM TIPOLIECCOM, YYUTHIBAs
arpoMeTeoPOSIOTHIECKYI0 OOCTaHOBKY. J[MHAMHUYecKoe MOJETHPOBAHME OCHOBAHO
HAa ONMCAaHHUY CHCTEMBI C IOMOIIBIO HhepeHIaNbHBIX YpaBHEHHUI 1 yPaBHEHUH B
YAaCTHBIX TPOW3BOJHBIX, MapaMETPbl KOTOPBIX OMPENCISIIOT 10 OMIHPHUYECKUM
JTaHHBIM.

DU3BUKO-CTATUCTUYECKIE MOJICITU TIO3BOJISIIOT PaCCMOTPETh CUCTEMY B BUJIE
COBOKYITHOCTH B3aMMO/JICHCTBYIOIIHNX AJIEMEHTOB, UMEIOLIHX CITydyaiiHble cBOiicTBa. B
MOJICTb BXOJIUT (DYHKIWIS pacrpesieiieHus MOKa3aTelied COCTOSHHS U TI00ATbHAS
XapakTepucTuka B3amMmopeiictBus. OONacTh TNPHMCHEHHMS TaKWX — MOJEINeH
OrpaHUYEHa ONHCAHWEM HECTPYKTYPHUPOBAHHBIX TIOMOTE€HHBIX cucTeM. Duznko-
CTaTHCTUYCCKHAE MOJICTIH HCIIONB3YIOTCS, KOTrJa HEOOXOMMO OICHUTH BO3ICHCTBIHC
MHOTHX (DaKTOpOB Ha pe3yIbTHPYIONMH MpU3HaK. MapKOBCKHE MOJIEIH TakkKe
OTHOCATCA K (DUBHKO-CTATUCTHUECKUM MozesiM. OHH TPEICTaBILIOT Pa3BHUTHE
CUCTEMBI B BUJIE Pa3BETBJICHHOMN CETU COCTOSHUM.

KomriekcHble MMUTAITMOHHBIE MOJEIM TMpeTHA3HAUYEHBl IS TTOBBIIICHHS
aJICKBATHOCTH  arpO3KOJIOTMYECKHX IPOTHO30B HAa OCHOBE Oojiee  IMOJHOTO
HCIIOJIB30BAHMS SMITMPUUYCCKUX aHHBIX. VIMHUTAMOHHBIE MOAETH (HOPMATM3YIOT C
MOMOIIIEI0 KOMIBIOTEPOB SMITMPUYCCKUC JaHHBIE 00 o0wekre. OnmHako, B
AMUTAIIMOHHBIX ~ MOJENAX HE  TIOJHOCTHIO  TMPOCIESKUBAIOTCS  MPUUYUHHO-
CJIE/ICTBEHHBIC CBSI3U. VIMUTALIMOHHBIE MOJIEH MO3BOJISIOT aHAJIM3UPOBATH CUCTEMBI
OOITBIIIOI Pa3MEPHOCTH U B YCIIOBHUSIX HETIOTHON HH(popMarmu [2-4].

NMuTauMoHHbIE CUCTEMBI BKIIIOYAIOT B CBOIO CTPYKTYpPY AaHAIMTHYECKOE
ormMcaHue 00BEKTa, OJOKH SKCIIEPTHBIX OIICHOK, Pa3IMYHBIC UMHUTAUHA U 00pabOTKyY
Pe3yIIBTaTOB BEIYHCIHUTEIHHOTO AKCIICPHMEHTA.
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BbinonHeHHbI aHaNIW3 CTAaTUCTUYECKUX MOJENEH HKOCUCTEM IO3BOJIIET
crenath OOOCHOBAHHBIM BHIOOp METO/a pelIeHHs] KOHKPETHBIX 3a7ad B 00JacTH
MOJICITUPOBAHHUS SKOCHCTEM.
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aquatic ecosystem / Shikulskaya O., Boronina L., Yurechko M., Petrova I., Shikulskiy
M. //

IISA 2015 - 6th International Conference on Information, Intelligence,
Systems and Applications 6. 2015. C. 7388039.

© FOpeuako M.A., CromsipoB O.C., Amramiesa JI.P., [ukymsckas O.M., 2018

XacaHos A.P.

Maructpant

TroMeHCKUI UHyCTpHANBHBIM YHUBEPCUTET
r. Tromens

AHAJIN3 PE3YJIbTATOB ®OPCUPOBAHHBIX OTBOPOB I10
OBBEKTY AC10 IYKBABUHCKOI'O MECTOPOXJIEHUSA

AHHOTaAIIUA
paboTa TMOCBsIllEHA aHAIU3Yy Pe3YJbTaTOB (OPCUPOBAHHBIX OTOOPOB IO
00BEKTY JTYKBIBHHCKOTO MECTOPOXKICHHS.
Kirouessle ciioB
KOJUIGKTOPCKUE CBOWCTBA, BOJOHE(TsHas 30Ha, 4uCTO HeTsHAs 30Ha,
IUTOMIAIM HE(PTEHOCHOCTH, YBEITMYCHHE JicOnTa HehTH

OcobOeHHOCTH TeoIornYecKoro cTpoeHus wiacta ACig

KorutekTopckre CBOWMCTBa M HEOTHOPOIHOCTH IIACTA U3YYCHEI TI0 JaHHBIM
reou3MUecKOro ucciuenoBanust 17 pa3BemoyHbIX M 288  OKCIUTyaTallMOHHBIX
CKBa)KHH.

o manaemm TUC: obmias tommmHa 1macta - 27.7 M, HeTEeHACHIIICHHAS

167


https://ami.im/

Hndopmarnus kak JBUrartensb HayuyHoro nporpecca. Y. 2 AMH https://ami.im

TonmmuuHa — 9.3 M, necuanucrocts — 0.45, pacuneHeHHOCTh — 4.6, IPOHUIIAEMOCTD —
182.5 * 10 mxm?, HepTeHachIEHHOCTE — 55%.

danpanbHas HEOTHOPOJIHOCTh IDIACTA. B TpaHMIaxX 3aJIeKH BBIICICHBI TPU
OCHOBHBIX THIIA CTPOCHUSL:

- [epBbIii THI — IPUOPEKHO-PYCIIOBBIC OTIOKECHUSL.

- Bropoii THIT — cOBMECTHOE PacHpOCTpaHEHHWE PYCIOBBIX W TTOWMEHHBIX
OTJIO>KEHH.

- Tpetuii TUI — NIOMMEHHBIE OTIIOXKEHUSL.

Ha pucynke 1 mpuBezneHa kapTa pacpoCTpaHEHHS THUIIOB TE€OJIOTHIECKOTO
ctpoenwust Ha Tuiacte ACo,

Puc.1 Kapra pacnpocrpanenus reosornyeckux THIoB. O0bekT AC.
JIyKkBSABUHCKOE MECTOPOXKICHUE

XapakTepucTHKa KOJUICKTOPCKHUX CBOMCTB M HEOIHOPOTHOCTH CTPOCHHS
rractoB 1o Matepuanam [ VIC otpakeHs!I B Tabm. 1 1 Ha puc. 1.

Jlydqmmie KOJJIGKTOPCKHE CBOMCTBAa XapaKTepHBI I TIEPBOTO  THUIIA
re0JIOTHYECKOr0 CTpoeHHs. O¢QexThBHas TOMIMHA B cpemHeM — 17.3 M,
MIECYaHUCTOCTh B cperHeM — 0.61, pacusieHeHHOCTb B CpetHeM — 4, IPOHUIIAEMOCTh B
cpemeM — 0.195 MM,

KonnekTopckue CBOMCTBa BTOPOTrO THIIA T'€OJOTHMYECKOTO CTPOCHHS HIDKE.
O¢dextrBHas TommuuHa B cpenHeM — 11.0 M, necuanucrocts B cpenHem — 0.4,
paculeHeHHOCTh B cpeaHeM — 4.9, mponunaeMocTs B cpeaueM — 0.184 mxm?.

Xynmme KOJUICKTOPCKUE CBOMCTBA XapaKTepPHBI UL  TPEThEro THUIIA
T€OJIOTHYECKOT0  CTpOeHWs. J¢QeKTuBHas TOJIIMHA B cpegHeM — 7.3 M,
[IECYAHUCTOCTh B cpeaneM — (.26, pacuieHeHHOCTh B cpeiHeM — 4.8, MPOHULIAEMOCTh
B cpenreM — 110.8 * 1073 mxm?,
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Hanuune IVIOTHBIX TJIMHUCTBIX pas3aciioB MEXKOy He(bTe- H
BOJIOHACBIIICHHBIMY HMHTEpBAJIaMU BBISBICHO B 27% CKBakUH, BCKpbBIINX BH3
NIEpBOrO THIIA TEOJIOTMYECKOro CTpoeHWs.. TONIMHA TJIMHHUCTOTO —pasesa
m3Mensiercs ot 0.4 M 110 3.6 M, B cpeaneM - 1.4 m.

Ha yvacTkax co BTOpPBIM THIIOM T'€OJIOTHYECKOTO CTPOCHUS TJIMHUCTHINA
pazzen Mexy HeyTe- M BOJIOHACKHIIIEHHOH YacTbio NPHCYTCTBYET B 60% CKBa)KHH.
TomuuHa ruHUCTOTO pasznaena uaMensiercst ot 0.3 M 10 7.2 M, B cpeaHeM - 2.3 M.

Ha yJacTkax ¢ TpeTbUM THIIOM I'€0JIOTHYECKOTO CTPOSHNUSI TTIMHUCTBIA pa3aen
MEXTy He(Te- M BOJOHACBHIIIEHHOM 4YacThIO NPUCYTICTBYET B 82% CKBaKWH.
TommuHa rmuHKCTOTO paszaena uiMensercs oT 0.4 M 10 7.8 M, B cpetHeM - 2.7 M.

Jdns nmacta XapakTepHO Hanmuuue OOIIMPHON BOAOHE(TSHOH 30HBI,
sanuMarorieli  85% miomaau  HedTeHOCHOCTH. sl MPOBOAMMOIO — aHaM3a
TPUHIMINAIGHO BBIITICHHE YUCTO HE(DTSHOM M BOJOHE(TSIHOM 30H.

B BBbIIONIHEHHOM aHaM3e UCHOIb30BaHa BEIOOPKA CKBAXKHH, TIPUBEICHHAS Ha
puc. 2

OddeKTHBHOCTL PabOT OIIEHUBATIACH 10 IBYM KPHTEPHUSIM:

- I3MEHEHHe NIe0nTa CKB)KUHBI 110 HeTH,

- I3MEHEHHeE [IPOTHO3HON BENTMUINHBI HAKOTUIEHHOH 100BIIH He(TH.

Ilo ckBakuHaMm, OOBOAHEHHOCTh KOTOPBIX HAa MOMEHT YBEIMYCHHS JeOHTa
xuaKocTH Oputa MeHee 80%, [T CpaBHEHUSI HCTIONH30BAINCH ITOKA3aTENN CKBAKHH,
Ha KOTOPBIX YBEINYCHHUE IEONTA KUAKOCTH HE IPOU3BOIIIIOCE.

Puc. 2 - Pacnipenenenue ¢hoHaa N0OBIBAIOIINX CKBaKUH IPH OLICHKE
3¢ eKTUBHOCTH yBenuueHus 1e0nToB xuakocti. O0vekT AC . JIykbsiBUHCKOE
MECTOPOXKICHHE.

[Jlo6biatoLumit hoHg
CKBaXMH*(224)

/\

MpuHATO ANA WckntoyeHo u3 aHanusa(73)
aHanu3a(150) —
NukBnaNpoBaHHble
] a3Be0uHble(4
C yBenuyeHunem bes yennyenus passen @)
nebuta nebuta C HM3KOW yAenbHOW HakonneHHoN
XuakocTn(76) XuakocTn(74) - pobblveit HeT* (49)

Heconoctasumble ¢
aHanu3npyembiMn
CKBaXUHaMN*™*(21)

*

22 HarHeTaTefNbHbIX B 0TpaboTke
metee 2000 T.
CKBaXWHLI B3 yBenMyeHUs AebuTa He UMeIoLLYe st CDaBHEHWS CKBXWH C yBENUYEHWEM AebuToB

*k

*kk
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[To ckBaxxnHaM, y KOTOPBIX OOBOJHEHHOCTh Ha JaTy YBEJIWYEHHs J1eOuTa
XKHUIKOCTH cocTaBisuia 6onee 80%, mokasaTesil pacCUUTHIBAINCH C IPUMEHEHHEM
XapaKTEPUCTUK BHITECHEHUS.

B pesyinbTare mpoBeJeHHOTO aHAN3a YCTAHOBIICHO:

- yBeJIHWYEHHE AeOnTa KUAKOCTH BCETJa COMPOBOXKAAIOCH YBEINUCHHEM
nebura mo HeTH;

- B YMCTO HE(TSHOH 30HE: yBeIHUYCHHE IEOWUTOB >KUAKOCTH MPHUBEIO K
YBEIWYCHUIO TIPOTHO3HOW HAKOIUIEHHOW MoOBdm HedTH (B OONBIIEH CTETeHH
TIpU HEBBICOKOH OOBOJHEHHOCTH CKBa)KMH Ha MOMEHT IipoBeaeHus [ TM);

- B BOJJOHE(PTSHOI 30HE:

- YBCJINMYCHHUE }IeGI/ITOB KHUIKOCTHU B CKBA)XXHMHAX, 06BOI[H€HHI)IX 60.]'[68 4yeM
Ha 80% npuBeNo K yBEJIMYESHHUIO TPOTHO3HON HAKOIUIEHHOH 100bIuM HedTH;

- YBEIIMUECHHE J1eONTOB )KUAKOCTH B CKBaKMHAX, OOBOJHEHHBIX MEHEE YeM
Ha 80% npuBesIo K yMEHBIIEHHIO IPOTHO3HON HAKOIUIEHHOH 100bIYM HeTH.

Cnucok ucnoJib30BAHHBIX HCTOYHHKOB

1. «Texnonmornyeckas cxema pa3paboTku TsHCKOTO
MecTtopoxaeHus», CuoHUHII, 1992.

2. «TexHomornueckass cxema  pa3pabotkn  JIyKbSIBHHCKOTO
Mectopoxaerus». TO CypryrHUITuedTs, 2007.

3. «ABTOpCcKHE Ham3op 3a peamm3ammedl «TeXHOIOTHYECKOH
cxeMbl pa3paboTku JlykssBuHcKoro mectopoxaeHus». TO CypryrtHUIINHedTH,
2008.

© XacanoB A.P., 2018

Xacanos A.P.

MaructpaHt

TroMEHCKHI UHTyCTPHATIbHBIN YHUBEPCUTET
r. TromeHb

COBPEMEHHOE ITPEJICTABJIEHUE PAZPABOTKHU
HE®TSHBIX 3AJEXENA C ®OPCAPOBAHHBIM OTEOPOM
KNJIKOCTH

AHHOTALIUA

paboTa TOCBAIICHA HCCICIOBAHUIO TEXHOJOTUYCCKOH 3((EKTUBHOCTH
¢dbopcupoBaHHOTO  OTOOpa JKUAKOCTH, B COBPEMCHHOM  IPEICTABICHUH
pa3paboTKy HEPTSIHBIX 3aJeKeH.

KioueBble cj1oB

BEIMYUHA HEPTCOTIAUH TUIACTA, TOYKH PACIIONIOKEHHS CKBaXKHHEI,
oIpe/ie]ICHUE TeKYIIEro MOJI0KEHUS PPOHTA BRITCCHEHUS, yBETUMUIECHUE 0TOOpa
KAIKOCTH
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Boutb1ioii BKiaj B pelieHHe CyIECTBYIONIMX 3a1a4 BHECIH UCCIIEJOBAHMS:
N .H.Illenxauesa, CJI.CBHaraHOBa, M.JI.Cypryuesa, K.H.Pyoteda,
B.I1. JonranoBa, b.O.CazonoBa, I.J.I'y3s, A.A.Kazakoma, 3.3.Jlennukamona,
K.51.KopoboBa, 3.A.Jlao0ymumna, @®.M.KorsxoBa, M.A.TokapeBa u napyrux
YYCHBIX.

[IpoBeneHHBI aHAMW3 MOKa3aJl, YTO OOJBIIMHCTBO aBTOPOB CKIOHHO
cunTaTh (POPCUPOBAHHYIO IKCIUTYATAHIO OJHUM U3 METOIIOB, CIIOCOOCTBYIOIIHMX
YBEIMYCHUIO CTEIIEHH OXBaTa 3ajJeKH BBITECHEHHS M pocTa Kod(huimeHTta
KOHeuHOro HedrtenspieueHus. [lOBBIIIEHNE THAPOAWHAMHYECKUX TPAIUCHTOB
JIABIICHUST W CKOpOCTedl (MIBTpalliM, OKa3bIBae€T BIMSHHE Ha BEIHYHHY
He()TeOTAauM TUIACTa, a U3BJICYCHUE MPH ITOM OOJBIIOr0 00beMa KHUIKOCTH 32
CYeT YBEJMYEHHs JIONW BOAbl B TPOAYKUUH CKBaXWH, HE SBISETCS
TEXHOJOTUIECKOH HEOOXOMMOCTBIO.

B kauyecTBe OCHOBHBIX YCJIOBHH, OJarompUsTCTBYIOIINX IPOBEICHHIO
@®OX B menoMm 1o 3ajexH, Yalle BCEro PacCMaTPUBAIOTCS HAJIMYME 3amaca
IUTACTOBOM SHEPrHH; XOpomas TMPOAYKTUBHOCTh W BBICOKHE IHMHAMHYECKUE
YPOBHH II0 CKBaXMHAM, OOECIICYHBAIONINEC BO3MOXHOCTHh YBEIHYCHHUS OTOOpa
JKUIKOCTH, HEOJHOPOJHOCTh W BBICOKAs CTENEHb PACWICHEHHOCTH IUTACTa C
M3MEHYHMBOCTHIO MTPOHHUIIAEMOCTH TI0 Pa3pe3y; BCTyIUICHHE O0BEKTa B TO3THIONO
CTaJINIO IKCIUTYaTaIluH C COOTBETCTBEHHO BBICOKOW CTETIEHBIO OOBOJHEHHOCTH I10
MIPOCTHPAHUIO U TOJIIIHHE.

Ha s¢¢exTHBHOCTh (OPCUPOBAHUS IO OTIACIBHBIM CKBa)KUHAM BIIHUSCT,
y4eT  UHIMBHIYaJbHBIX  OCOOCHHOCTEl  mpolecca  IKCIUTyaTalluu |
B3aUMOJICHCTBUSI CKBXHMH C HedrecoaepkamuM riactoM. OTMevaercs, 4Tto B
IUIacTaXx € OTHOCUTEIBHO OJHOPOIHBIM pa3zpe3oM mepen mnposeaeHueM DPOXK
paccrosinue oT GuibTpoB 10 Tekyiero BHK momkHO OBITH BBIIEpKaHO Kak IO
BEPTUKAJIBHOM, Tak M MO TOPH30HTAIBHON cocTaBistomuM. DakTopamu,
OnaronpusaTHEIMEU Ut ocymiecTBieHuss POXK, Ha3pIBalOTCS yIaJCHHOCTh TOUKU
PpacIo0oKeHHs CKBRKMHBI OT TEKYIIETo KOHTYpa HE(TEHOCHOCTH 1 30H 3aKa4KH;
Hanu4ue cinabo APSHUPYEMBIX 30H BOJNM3M TOYKH PACIIONIOKEHUS CKBAYKUHBI.
Bricka3piBaeTCsl MHEHHE, YTO TOJOKHUTENBHBINA 3Pdext ot BHeapenus OOX B
3HAYUTEIBHON CTENeH INpenonpeneNsIeTcss HaTndueM Y HeTH HEHhIOTOHOBCKHX
CBOMCTB.

B nmnocnegHee BpeMs HEOJHOKPATHO MPEANPUHUMAIOTCS  ITOTBITKA
MOCTPOUTH CTATUCTUYECKYIO 3aBUCUMOCTh, 00BEMHSIOIIYIO Pa3IMYHbIE TE€0JI0T0-
TEXHOJIOTUYECKHe (aKTophl, BIHsAONIME Ha 3¢ ¢eKTuBHOCTh. [lo mMerommmes
CBE/ICHMSIM, W3MEHEHHE TEKyIIero orbopa HeTH B pe3yjbTaTe MPOBEICHUS
®OX mno ckBaXMHAM, B TEpPBYIO Ouepellb ONpeAeNseTCs KpPaTHOCTHIO
YBENIMUYCHUSI OTOOpa JKWUAKOCTH M B MEHBIIEH CTENEHH - OOBOAHEHHOCTHIO
MPOXYKINU CKBRXWHBI M TEOJOI'MYECKOH HEOTHOPOIHOCTHIO NPOAYKTHBHOTO
paspesa.

HeobxomnMocTs Goniee meTambHOTO U3yUeHHS (DPU3MYECKUX IIPOIECCOB,
MIPOUCXOIAMIAX B 3aJISKH HE(PTH B YCIOBHAX IepepaclpenelicHus TaBlIeHUS U
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CO3aaHuA OOITOJTHUTCIBbHBIX HereCCHﬁ, TpeGyeT Pa3BUTHUA AUArHOCTUYECCKOI'O
MOJX0Jja B HANpPaBJICHUM PACIIMPEHMs 4YWCIIa NPHU3HAKOB, OOYCIIOBIMBAIOIINX
KauecTBO M BennuuHy Od¢dexra ot mnposeaeHus POX mno oraensHBIM
CKBa)KHHAM.

Hecmotpst Ha  MacmTaOHOCTH  TNPOBENCHHBIX — HCCIEAOBaHUM, B
CHEIHabHON JUTEpaType IPAaKTHUECKH OTCYTCTBYIOT CBEICHHS O IIONBITKAX
YCTQHOBUTH TIOTEHIMATbHYIO CBs3b IMoKazaTens s¢dexruBHocTn DOXK, c
YHUCIEHHBIMU 3HA4YEHHSAMH BS3KOCTHM W3BJIEKaeMOM wu3 Iuiacta Hedgtu. B
MOJABISIIONIEM  OOJIBIIMHCTBE T'HAPOJMHAMHYECKAX pPAacdyeToB, B KadecTBe
XapaKTEepPUCTUYECKOr0 TMapameTpa MPOMBIIUIEHHOTO O00BEeKTa HCIOIb3yeTCs
OCpEJHEHHAsI BA3KOCTb, BEJIMYMHA KOTOPOM CUMTAETCs IOCTOSHHOW. Bmecte ¢
TEM HUMCIOTCA MHOI'OYMCJICHHBIC CBCIACHUA 00 M3MEHEHHHU COCTaBa U CBOMCTB
n3BJIeKaeMoil' HeTH, KaK 10 00beMy 3aJIeKH, TaK M B Ipolecce pa3paboTKu
MectopoxaeHuil. [locneanee 0OCTOSTENHCTBO CBUIETENBCTBYET, O BO3MOXKHOU
CBSI3M TIapaMeTpa BA3KOCTH C MEXaHHU3MOM He(dTeoTnauu Iviacta. BimsHue
XapakTepucTuK He(pTH Ha OS(PQPEKTUBHOCTb MEPONPHATHH, CBA3aHHBIX C
N3MEHEHHEM TPaJHeHTOB IUIACTOBOTO IABICHHUS, TPEOYET COOTBETCTBYIOILIETO
000CHOBaHWSL.

B Bompocax mpeamnonaraeMoro (GopcHpoBaHMS BaXKHYIO POJb HIPAET,
ompesiereHWE  TEKyIIeTo  IOJIOKeHHs  ¢poHTa  BEITecHeHHA.  O030p
CYIIECTBYIOIIMX METOAOB KOHTPOJS 3a INPOJABI)KEHHEM HarHeTaeMoW B ILIAcT
BOOblI CBUACTCILCTBYCT, YTO IPUHATUC 3a OCHOBY MoKa3aTejieu OKCIITyaTallu
KOHKPETHBIX CKBaXXHMH, O0ECHEeUYMBaeT TOJlydYeHHue Haubosee JOCTOBEPHBIX
pe3yJbTaToB.

[ockonpky Hammuue crnabo JApPEHUPYEMBIX 30H B ILUIACTE OTHOCHUTCS
MHOTMMH  HCCIIEAOBATEsIMH K 4HCIy (DakTOpoB, OJaronpHUsITCTBYIOIINX
nposenennto G@OXK, ocoboe BHUMaHME yJIENCHO aHAIN3y M3BECTHBIX CIIOCOOOB
oOHapyXeHHsI 30H, He(TEHACHIIIEHHOCTh KOTOPHIX OnmM3Ka K HavanbHOW. Kak
CBUJICTEIBCTBYET NPAKTHKA, METOABI BBIJCICHUS Cab0o IPEHHPYEMbIX 30H, B
OCHOBE KOTOPBIX JIKUT KOMIUICKCHASI MPOLEAypa HCIOIb30BAHHS Pa3THIHBIX
crocoboB auddepeHnManEM mMapaMeTpoB IDIacTa C YYETOM OCOOCHHOCTEH
pa3paboTku, oOONamaroT 3HAYUTEIBHO OOoNbIIed WH(POPMATHBHOCTHIO, YeM
MCTOAbI, CBA3AHHBIC C HWCIIOJB30BAHUEM OAHOTO WM TPYIIBI OJHOPOAHBIX
MPU3HAKOB. VHAMBUAYaTbHOCTh pPa3IMYHBIX CHOCOOOB OIICHKH BBIPAOOTKH
3aracoB 0OYCIIOBJIMBAET HEOOXOAUMOCTD TIIATEIBHOTO U3YyUYCHUS U JIETaIN3alN
BbIOOpa HanbOosee 3PPEKTUBHBIX U3 HUX.

Cnucok ucnoJib30BAHHBIX HCTOYHHKOB

1. MocynoB A.IO., Kynpuunkuii E.B. PesynbraTel  yriayOiieHHOTO
(opcrupoBaHHOTO 0TOOPa KHUIKOCTH B YCIOBHSIX 3HAYMTEIHFHON HEOTHOPOJHOCTH
KOJUIEKTOPOB 110 nipoHuniaemoctr/HedrsiHoe x03s1#icTB0.-2006.

2. Xgawo C.A. KpsaeB [I.1O.IloBeimieHne HedTeoTAayn Ha
mo3/1HeH CTauu pa3paboTku HEPTSIHBIX MecTopoxxaeHuii//Marep.
pacmupenHoro 3acenanust LIKP Pocrenpa (nedtsras cexmst), 2007 T.
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3. lenxaue B.H. ®opcupoBaHHbii 0TOOp >KUIKOCTH KaK METO
nHTeHcHuKanuu 1oosau Hedtu. B kH. V30pannsie Tpyasl. -M.: Henpa, 1990.
© XacanoB A.P., 2018

Xonaposa A. J.

CTyIeHTKa 1-ro kypca maructpatypsl AI'TY
r. Actpaxans, PO.

JaBaeroBa @. J.

CTyIEHTKa 2-To Kypca Maructpatypsl AI'TY
r. Actpaxans, PO.

POJIb CHCTEMBI YIIPABJIEHUS PEJISAIMOHHBIMUA BA3AMHU
JAHHBIX B MTHOOPMAIIMOHHOU CUCTEME YIIPABJIEHUS

AHHOTANHUSA

BonpmmHCcTBO mpOO6IEM, € KOTOPHIMH CTAJIKHBAINCh HAa MOMEHT
BHEZIPEHUSI JII0O0M CHUCTEMBI, SIBISIOTCS PE3YJIBTaTOM IUIOXOH pa3paboTKu 0a3
JTAaHHBIX. 3a4acTyI0 OBIBAET TAK, YTO CHCTEMAa HETPEPHIBHO U3MEHSCTCS B CBSI3H C
M3MEHeHneM TpeOoBaHMi monb3oBaTeneil. OdeHb Ba)KHO, YTOOBI W3HAYAIBHO
ObUIO  CHEeJaHO TpPaBWIBHOE IUIaHUpOBaHWE. Llenplo  NMPOEKTHPOBAHUS
peNSIIIMOHHON 0a3bl JJAHHBIX SBJSIETCSl CO3/1aHHe Habopa CXeM OTHOIICHHH,
MMO3BOJIIOIINX XPAaHUTh MHAOPMAIMIO 0e3 H3JIUIIHECH H30BITOYHOCTH, a TaKKe
JIeTKOE M3BIIeUeHHE HH(POPMAIIHH.

Kirouesnie ciioBa:
Basbl nanHbIX, MporpamMmHoe obecrnieuenne, nadopmanus, MUC.

[Mpoumecc xatanormsammu ¢aitnoB cucreM ympasieHUs 0a3 JaHHBIX
(CYB) upesBbruaitno BaxeH. be3 cTpykTypupoBaHHOro mpomecca Obuto OBl
TPYIHO TOIYYUTH TOCTYM K (paimam, a Takxke paboTats B HelW. BHyTpH (haitmooit
cucrembl (CYBJ]) mpemycMoTpeHa ymopsaodeHHAs CTPYKTypa, YTO ITIO3BOJIIET
JIETKO MOYYHUTb AOCTYII M yIIPABIAThH UM.

A66pesuarypa PCYBJ] o3HauaeT peNAIMOHHYIO CHCTEMY YIPAaBICHHUS
6azamu naHHbiX. Mupopmarnus B PCYB]] crpykrypupoBana B Tabmuiax 6a3
nmanabix. Kaxkmas tabnuina PCYBJl cocrout u3 crpok Tabmuir 6a3 JaHHBIX.
Kaxnast cTpoka TabIHIbl COCTOUT M3 OJTHOTO WIJIM HECKOJIBKHX IMOJIEH.

PCYB/I - Mara3us 1aHHBIX, B KOTOPO MOTYT OBITH CBsI3aHBI OOIIME TIOJIS
(cronbupr Tabmui 0a3 manHbix). Takke PCYBJ ans ynpaBicHus NaHHBIMU
MPEJOCTaBIAET PEIUUOHHBIX oneparopoB. bonemmucTBo CYBJl mcnons3yror
SQL kak s3pIk 3ampocoB 6a3 nmanubix. Cambie nomynsipusie PCYBl MS SQL
Server, DB2, Oracle u MySQL.

baza maHHBIX COOEPIKUT CTPYKTYpHPOBAaHHYIO HH(OPMALUIO O 3anucsax. B
CVYB/] 6a3b1 JaHHBIX MOTYT OBITh HHAECKCUPOBAHHBIMH, ITOCIEOBATEIBHBIMHI WIIN
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peHﬂLII/IOHH])lMl/I. Peﬂﬂ]_[I/IOHHaH MOACJIb JAHHBIX - HaI/l60Hee l_Ul/IpOKO
HCTIOJb3yeMast MOJL30BATENAMH, M  MOJABISIONIEE  OOJBIIMHCTBO
CYIIECTBYIOIIUX CUCTEM 0a3 JaHHBIX OCHOBAHBI UMCHHO Ha 3TOW MO/ICITH.

Be3omnacHOCTs, MaHHBIX SBISETCS BaXKHOH OCOOCHHOCTBIO IS JIHO00H
nHpopmanmonHoit cuctembl. CYBJ] mpemocraBmser Tabmumbl 0e30macHOCTH,
KOTOpBIE SBIIOTCA 3alCAMH, MpeJHA3HAYCHHBIE M WHPOPMAIUU O
MONIb30BaTeNe, NACHTH(PUKAINN 1 Tapoii. YTOOBI MOTYYHUTh JHOCTYH K CHCTEME,
MTOJIF30BATENh JOJDKEH BBIIOJIHUT YCJIOBHE BBECTH KOJ IOCTYIIA ITOJBE30BATEIS.
Cucremsl CYBJ][ MOryT uMeTh BCTPOCHHBIE MPHIIOXKEHHS O€30IacHOCTH,
Ha3HA4YCHUA npaB HOHBSOBaTeJ’ICﬁ nu HpI/IBI/IJ'IeFI/II/I, I/ICHOJ'II)SySI TaGHI/II_Iy
IIOJIHOMOUMH B CUCTEMHBIX IpuiokeHusX. Llenpr0o  MpOEeKTHpOBaHUS
peNSIIMOHHON 0a3bl JJaHHBIX SBJSIETCSl CO3/aHHe Habopa CXeM OTHOIICHHUH,
KOTOpBIE MO3BOJAT TOJB30BATEIISIM XPAaHUTh WHPOpPMANUIO 0e3 H3IUIIHEH
M30BITOYHOCTH, @ TAKXKE JICTKO HAXOIUTh HH(POPMAITHUIO.

Cuctema 0a3 JaHHBIX TIPEACTaBISICT COOOW  WHTETPHUPOBAHHYIO
KOJUISKITHIO CBS3aHHBIX (paiiioB ¢ moapoOHON HHTepIpeTanueii coaep Karmuxcs B
HeM paHHbiX. CYBJ] - 3T0 cucremMa NO3BOJSIIOLIAS MOIYYUTh JOCTYH K
CBEICHUAM, cojaepkamuxcs B 0Oa3e panHbIX. Llemsto CVYB]]  saBmsercs
obecnieuenne ymnoOHBIX M 3()(EKTUBHBIX METOIOB ONpPEHCICHHS, XPAaHCHUS U
u3BIeUYeHUs HWH(popMamum  coaepkamielics B 0a3e  [MaHHBIX.  3amucH
KJIACCH(UITUPYIOTCA KaK 3JIEMEHTHI WIH JETaIN YIeTHON JOKYMEHTAINH. 3aIuch
9JIEMEHTOB SIBJSIFOTCSL OOIIMMH MH(GOPMAIIMOHHBIMU. TaOImHIIbI - 3TO CTPYKTYPBI,
[0 KOTOPBIM JETald 3aluCH CYIICCTBYIOT. [IpuMepoM 3ammcu 3JeMEHTa M
CBEJIEHHUI1 SABIIIETCS oOnMcaHue Mebenn Ha 0ase, COCTOSAIIEH M3 IO OOIIMX
JIAaHHBIX JJIS IepeBo3a Ipy3a, KoMneHcanuu, u ap [1, 169].

Ecnmu wHpopManMoHHass CHCTEMa OCHOBAaHA HA TPAH3AKIHUAX CHCTEMBI
00pabOTKM JaHHBIX, HA0OPBI CO3/MAIOTCS B KAaTaJOre HW3MCHCHHUS JaHHBIX,
WHUIIMAPOBAHHBIC TIOJNH30BAaTEIIIMH B CHCTEMY CO BCEMH OT4YeTaMd 00
HW3MEHEHHSX B OTYETE.

C6op, pactipenenenue u 00paboTKa TaHHBIX OCYIIECTBIIETCS C TIOMOIIBIO
MaKeTHOH 00pabOTKH WM METOAA PEaJbHOTO BPEMEHH.

CoBpeMeHHBIE IPUIIOKEHUSI B OCHOBHOM OH-JIaiH pa3BepThiBaioT PCYB/]
IUTsE THOKMX M HaJCKHBIX peanusaruif. OmHAKO IS OH-JAHH NPHIOKCHHUN
qpeaBLmaﬁHo Ba’>XHO BCTaBJIATH, O6HOBH${TB u HpOI/ISBOIII/ITB onepaulm y}laneHm{
B MHOT'OIIOJIb30BaTEILCKOM PEKHUME, HAPUMEP, CCIIH 3allUCh pa3pellieHa, TO OHa
U3BIICKACTCS BO BpeMs OOHOBJCHHUA. CyIIeCTBYeT MOCTOSHHAS KOHKYPCHIUS
cpenu ocHoBHBIX CYB/I mocraBmukos [2, 586].

CHHCOK HCIO0JIb30BAHHOM JINTEPATYpPbI:

1. Yaeman JIx. ., Yungom JI. Pensunonnsie 6a3sl qaHHbIX. 137-
BO: «Jlopu», 2014. 384 c.
2. Heiir K. IOx., JapBer Xwvio OCHOBBI Oymymmux cucreM 0a3

nmauHbIX. Tperuit marugect. U3gano: U3natensctBo Anyc-K, 2004. 656 c.
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Xy3una A. P.

CTYJCHT-MarucTpaHT 2-ro roja 00y4eHus
Habepe:xHOUSITHUHCKOTO HHCTUTYTA

KDY,

r. Habepexxusre Uennsl, Poccuiickas deneparius

CPABHEHUE ®EPM U3 METAJLIIA U KJIEEHOM JPEBECHUHBI

B coBpeMeHHON NpakTHKE CTPOUTENHCTBA 0CO00€ BHUMAHUE yHAENSETCA
BO3BEIICHUIO OOJBLICTIPOJIETHBIX COOPY)KEHHH CIHOPTHUBHOTO, KYJIBTYPHOTO
oOmiecTBeHHOTo 3HaueHus. OjiHA U3 MPUYHMH MOTPEOHOCTH B OOJIBIICTIPOIETHBIX
COOpPYXCHHUSX 3aKIIoYaeTcs B TOM, 4YTO B OJHOM COOPYXEHHH 4YacTo
COBMEIIAIOTCSl TIOATOTOBKA CIIOPTCMEHOB C MOCJEAYIOIINM HX BBICTYIIJICHHEM B
pasNMyYHBIX BHJAX CHOpTa, a TaKXKe IUIAHUPYIOTCS  pasBiieKaTelIbHbIE
MeporpusiTis. [IpoaHaaM3upoBaB OMBIT BO3BEICHUS TOJO0OHBIX COOPYKEHHH B
Poccun u 3a pyOexxoM, OBIIIO YCTAHOBJIEHO, YTO OJMHAKOBOH IMOITYJISIPHOCTHIO B
BBIOOpEe MaTepHana KOHCTPYKIMH HOKPHITHH MONB3YIOTCS METalI M JEPeBo.
Hcxonst u3 TOro, 9TO CTaAMOHBI MEXIYHApOIHBIX COPEBHOBAHHMH TpeOyroT Ipu
MIPOEKTUPOBAHUH OOJBIIUX Pa3MEPOB, TO BBITOIHAIOTCS MPEUMYIIECTBEHHO U3
Metamia. Jlamee pacCMOTPHM XapaKTEPUCTUKH METAIMYECKUX U JEPEBSIHHBIX
bepm.

CranbHple (epMbl TONYYHIH HIMPOKOE PACIpOCTPAHEHHE BO MHOTHX
06HaCTﬂX CTPOUTEIILCTBA: B TOKPBITHUAX W IMEPEKPBITHAX IMPOMBINIJICHHBIX H
TPOXAAHCKUX 37aHUI, MOCTax, ONOpax JHHHUI 3JeKTporepenay, o0beKTax
CBSI3W, TEJEBWJACHHUS M paauoBellanus (OallHW, MadThl), TPAHCHOPTEPHBIX
rajepesx, THAPOTEXHUYECKNX 3aTBOpax, IPy30TMOAbEMHBIX KpaHax H T.1I.

3ayacTylo M3roTOBJIEHHE METAJUIMYECKUX (epM cpasy NperycMaTpuBacT
BBIITYCK COCMHUTENBHBIX Y3JIOB JJIsl cTepskHed. OHM MOTYT OBITh MOJBHKHBIMA
1 )KECTKUMH, B 3aBHCHMOCTH OT IIPOEKTa HaBeca W ero Ha3HauCHMSI.

Bbnarogapst ncrions3oBaHuio GepM MOKHO BO3BOANTH KPYITHBIE, HO JIETKHE
KOHCTpYKIMH. VIMEHHO B pe3yiabTaTe WCIOIB30BAaHUA JITHX OJIEMEHTOB
BO3HHMKAIOT CLEHBI, TapaXW, IaBWIBOHB, MOCTBI W TIPOH3BOJCTBCHHBIC
MTOMEIICHUSI MHOTHX IIpeanpusTuii [3, c.18].

B Hamieir crpaHe B MOCIEIHHE TOAbI HAOJMIOAAETCS POCT 00BEMOB
IIPOU3BOACTBA KJIECHOU JAPECBCCUHBI. KOHCprKHI/II/I N3 HEC HUCIIOJB3YIOTCA 1A
KapKacoB COOPYKEHHMH pPa3IMYHOro (yHKIMOHAIBHOTO Ha3HAYeHHs. ITO
pasBiieKaTeNbHBIE IICHTPBI, CIIOPTHBHBIE COOPYXEHHs, TOProBbIE 3ajbl,
BBICTABOYHBIC  IaBWJILOHBI, aKBallapKu, CKJIagbl, Majible W  CpeIHHe
ApPXUTEKTYpHBIC (GOpMBI 1 JIp.

OpnHoit n3 Hambonee 3PPEKTUBHBIX, OCOOCHHO UIS OOJBIINX MPOJICTOB,
siBIsieTcsl pepMa ¢ M30THYTHIMH TOSICAMH, TaK HazblBaeMasl JIMH3000pa3Has (puc.
1). B rtakux Qepmax uMEOTCS OOJIBININE BO3MOXKHOCTH Ui BapbHPOBaHUS
pemreTku. Packockl MOTYT oarHAKOBO () (eKTUBHO paboTaTh KaK HACXOIALINMH,
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Tak ¥ BOCXOIAIMMHU. VHOrZa B cOCTaB pEIIETKH BBOJATCS JONOJIHHUTENIBHBIC
BEPTUKAJIbHBIE CTOMKH. BO3MOXHBI J1MH3000pa3HbIe (EepMBl, Y KOTOPBIX HOsica
HMEIOT pa3Hylo KpUBHU3HY U T. 1. [1].

Pucynok 1. I'eomeTrpudeckas cxema TMH3000pa3HOM hepMEI.

[lo cpaBHeHMIO C TpPaJAWIMOHHBIMH BHJaMU (epM JHH3000pa3HbIe
o0magaloT psaoM ocoOeHHocTed U mpeumyniecTB. CTEp)KHH — pElIeTKH
OTHOCHUTEIBHO ¢ab0 HArpyKeHbl, 4TO CYIIECTBEHHO YIPOINAET pelIeHHe
Y3JIOBBIX CONPSDKEHHH pEHIeTKH C IMOosSCOM. B nmepeBsHHBIX  depmax
TPAJULMOHHOTO OYEPTaHUS 3TH Y3JIbl IPEICTaBIIIOT OOJBLIYIO CIIOXHOCTH,
0COOEHHO /IS OIIOPHBIX PACKOCOB.

Yeunus B mosicax TNPAKTHYECKH IOCTOSIHHBI 10 BCEMY MPOJIETY, YTO
YOPOIIAaeT  BONPOCHI  HW3TOTOBJICHHS W OOECIEYMBACT  MAKCHMAJIBbHYIO
3QQEKTUBHOCTE. ITO  SABIAETCS ONHMM W3 TJIABHBIX  IIPEUMYILIECTB
TUH3000pa3HBIX ¢epM, dTo nAenaeT ux Oojiee BBITOJHBIMH IO CPaBHEHHUIO C
JIPYyTHUMHU.

[IpenmymecTBa MeTaININYECKUX (hepM:

ecTanpk o0OnajgaeT ropasfo Oosee BBICOKOI OTHEYNOPHOCTBIO, IO
CPaBHEHHIO C JIepeBOM.

® BBICOKHE MIOKA3aTeNN IIPOYHOCTH;

® [I[POCTOTa MOHTa)Ka, OTCYTCTBHE HEOOXOJUMOCTH B CIIEIHAILHON
TEXHUKE;

® YCTOMYMBOCTh KaK K MEXaHWYECKHUM, TaK M K XHMHYECKAM
TIOBPEXKICHHSM;

® JIOCTaTOYHOE OTPOMHOE KOJIMYECTBO OpPTraHU3alWii, KOTOphIE HMEIOT
Ka4eCTBEHHYIO NPOM3BOACTBEHHYIO 0a3y, YeM IO H3TOTOBJICHHUIO JCPEBSIHHBIX

bepm;

® HET OTPAaHWYCHHW 10 MAaKCHMaJbHOH mmuHe mponéra m ¢opme. Ilo
JIepeBSIHHBIM (epMaM MEePEeKPHITUST pacu€T IOKa3bIBAET, YTO HCIOJIb30BATh HX
pu aiuHe mponéra 6osee §-10 METPOB IKOHOMHYECKH HEIeJIeco00pa3Ho.

HDeI/lMVHleCTBa JACPCBAHHBIX (beDMI

® MaJIblil BEC — [0 CPABHEHHUIO C METAJUIMYECKUMH OHH Jierye B 2-3 pasa
IIPU TOH K€ KECTKOCTHU.

® HU3KOE JaBJEHHE Ha HECYIIe CTEHBI.
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® HeOOJIbIIAs. CTOMMOCTh [0 CPaBHEHHIO C METAUIMYECKHMMH — 3TO
oOecrieunBaeTcsi 3a CUET MaJOil CTOMMOCTH JIPEBECHHBI U  IPOCTOTHI
N3TOTOBJICHHUS.

® [IPOCTOTa JOCTaBKM HAa MECTO CTPOMTENHCTBA — (PepMBI BECAT ropaszio
MEHBIIE, YeM CTaJIbHBIE WITH XKENIe300€TOHHBIE KOHCTPYKIHUH.

® BO3MOXXHOCTh OBICTPO HM3TOTOBHTH H3ICIHE 0 WHAWBHIYAIBHOMY
3aKasy, 00ecIeunTs THOKOCTh MMPOU3BOACTBA (hepM.

IIpoBenem cpaBHEHHE BYX BUAOB (DepM MO TEXHUKO — SKOHOMHUYECKOMY
MpeAIoKeHH0. Pe3yabpraTel pacd4éToB Ha METAJUTMUECKYIO M JIEPEBSIHHYIO (hepMBbI
MIPUBE/ICHBI B TAOJIHIIE.

Tabmuna 1. CpaBHEHHE TEXHUKO-)KOHOMHUYECKHX MOKa3aTeen
METAUIMYECKHX U JICPEBSIHHBIX (hepM

XapaKkTepucTUKU W3 metamna W3 kneenoit
(L=27wm) JIPEBECUHBI
(L=27m)
Macca KOHCTPYKLUH, T 7500 2500
CTOMMOCTb U3TOTOBJIEHHUS, THIC. P 337 180
CTOouMOCTh MOHTaa, THIC. P 187,5 97

CpaBHEeHHE TEXHHKO-IKOHOMHUYECKHX IIOKaszarenedl ¢epMm M3 MeTauia U
KJIEEHOH JPEBECHHBI MOKa3ano 3()(EeKTHBHOCTh IOCIEIHEr0, B YacTHOCTH:
CHIDKCHHE MacChl KOHCTPYKIMH Kapkaca B 3 pa3a, CHI)KEHHE CTOMMOCTH
N3TOTOBJICHHS HECYIINX KOHCTPYKIMH B 2 pa3a.

[IprunHaMy, BIMSAIOMMMH Ha Pa3sHHUIy CTOMMOCTH METAJUTMYECKOH M
JICPEBSIHHON KOHCTPYKIIMH Ha MO B3TJISA SIBJISIOTCS CIIETYFOIIHE:

— TIpoleCcC M3TOTOBJICHUS KOHCTPYKIHMU CIIOXKHOH (OpMBI M3 JepeBa
Ipole, 4YeM U3 MeTalIa;

— Oosiee TpymoeMKas JOMOJIHUTENbHAas 00pa0OTKa KOHCTPYKIHMH W3
MerTaJula, HeXKed U3 IepeBa;

— TOpa3o MEHBIIMH BeC JIEPEBSHHBIX KOHCTPYKLUUH YMEHBIIAET
CTOMMOCTh MOHTa)Ka COOPY)KEHHs M 3aTpaThl Ha (yHIAMEHT, 10 CPaBHEHHUIO C
METAUIMYECKUMHU KOHCTPYKIUAMH [2, ¢.55].

CHHCOK NCTIOJIb30BAHHOM JIUTEpaTypHI:

1. CII164.13330.2011. IepeBsiHHbIE KOHCTPYKLIUU. —
AxrtyammsupoBanHas pegakmuss CHull 11-25-80. - Mocksa 2011.

2. benora E. M. CpaBHUTENBHBII aHAIN3 TOKPHITHI OOJIBIIEIIPOIIETHHIX
coopyxenuii. — Kemeposo, 2015. — 55c¢.

3. XKypnan «CtpoutensHsle MaTepuansy. — Mocksa, 2013. — 18 c.
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Yepuenona E.A.

K.T.H, JOLIEHT

Humkun A,

K.T.H., IOLICHT

®akynprer MHbOpManmonnsx Cucrem u I'eoTexnonmornit
PITMY

r. Cankr-IlerepOypr, Poccuiickas ®eneparust

AJIT'OPUTM JEKOJIUPOBAHUA BUTEPBU B ITAKETE
MATJIAB

AHHOTAIUSA

PaccMoTpeH anroputM MArKOTo M 5KECTKOTOo AeKoaupoBaHust Butepou s
IIprUeMa TeKCTOBOTO cooOIIeHus. B oTianyre ot mporpaMMbl 1 MOJIENTH, KOTOpHIE
peann3oBaHbl pa3paboTYMKaMH B KayecTBE INPHMEPOB B Iakere Marinab u
Simulink, mnpenmaraeMelii aJrOpUTM MO3BOJISIET MPOCICAUTH BCE  OTAIlb
peoOpa3oBaHus HMCXOAHOW WH(POPMAIMH, YTO IIO3BOJISICT BHEIPUTH €ro B
y4eOHBIH mporiecc.

Kirouesnie ciioBa

Anroput™, Cseprounsiii Kox, Msrkoe nexonmupoBanme, KecTkoe

JIEKOJMPOBaHNE

B Hacrosimee Bpems K WH(OpManuu, mepenaBaeMoil 1o LU(PPOBBIM
KaHallaM CBSI3M, MPEABSBISIOTCS BBICOKHE TpeOOBaHMS MO JIOCTOBEPHOCTH
BBICOKOPOCTHOM  mepenaud. [loaToMy MOMEXOYCTOHUYMBOE  KOJIUPOBaHHE
CTaHOBHUTCS HEOThEMJIEMOW 4YacThl0 alropuT™Ma mnepefadn  IH(QPOBBIX
cooOrmiennii. Hanbomnbei momymsipHOCTBIO cpeay pa3paboTUNKOB CUCTEM CBS3U
TIOJIB3YIOTCS CBEPTOUYHBIE KOJBI, T€HEPHPYEMbIE C ITOMOIIBIO PETHCTpa CABHIA,
MIOCKOJIbKY OHM, B OTJIMYHME OT OJIOYHBIX KOJIOB, BBINOJHIIOT HEMPEPHIBHOE
oOHapy>KeHHUe U HCIIpaBiieHre ommooK [1, c. 264].

Jns nexkoaupoBaHUS CBEPTOYHBIX KOAOB HAMOOJIEE YacTO HMCIOIb3YeTCs
anropuT™M Burtepbm, MOCKOIBKY CIOXHOCTH Aekoaepa BurtepOu He sBiseTcs
(byHKIMEH KOJIMYeCTBa CHMBOJIOB B IOCIIEIOBATENILHOCTH KOJOBBIX CIIOB [2, C.
315].

OnrtumasnbHOE JEKOJANPOBAHUE CBEPTOYHBIX KOJOB BKJIIOYAECT MOUCK I10
peméTke Haubosiee MPaBAONOA00HOI MocienoBaTeabHOCTU. B 3aBucHMMoOCTH OT
TOro, (opMupyeT U IETEKTOp, 3a KOTOPBIM CIEAyeT AEKOAep, MKECTKUE WU
MSTKHE PELICHHs], COOTBETCTBYIOIINE METPUKH TPH MOMCKE MO PEHIETKE MOTYT
OBITh T METPUKaMH XeMMHUHTa Win MeTpukamu EBkimpa [3,c. 683].

B mpennmaraeMoM anropuTMe — HpeAroiaraercs, 4ro cOoOLIeHHe, B
OTHOUIEHHMH KOTOPOTO JOJDKHO OBITh NPUMEHEHO MSTKOE WM JKECTKOe
JIeKoaupoBaHne BurepOu, npeasapuTessHO MOABEPIIOCch (pa3oBoOil MaHHUITYIISALIUH
IIpY TIepeaade Mo KaHally CBS3H, OTPaHUIEHHOMY I10 IT0JIOCE MPOITy CKaHMS.
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[IpenmnaraeMplii alropuT™M MATKOTO M XKECTKOTO JeKOIUpoBaHUs Burepou
nH(pOpMaNnH, TPEACTaBICHHON B TEKCTOBOM BH/IE, BKIIIOYAET B ce0s Clielyonne
3TaIbl 00pabOTKH NCXOJHOTO COOOICHHUS:

1. 3amych HMCXOIHOTO TECTOBOTO COOOIIEHWS B BHAE CTPOKOBOM
IepEeMEHHON

2. CoxpaHeHHE CTPOKOBOH IEPEMEHHOH B ascii —koze

3. TlepeBom mecATHYHBIX YHCEN ascii - Koma B CTPOKH |1-OMTOBBIX
CHMBOJIOB

4. Hwuxn popmupoBanus u3 11-OMTOBBIX CTPOK OXHOW ITMHHOW CTPOKH
JUISL TOJTa4M CUTHAJIAa Ha BXOJ KoJepa

5. KomupoBanme cooOuieHre Ha nepenarduke KogoM ['pest - TBOWYHBIM
KOAOM, B  KOTOpPOM JIB€  «cocegHue» (B  YyNOPANOYEHHOM,  T.€.
JeKcuKorpaduueckoM, Habope) KOIOBble KOMOMHAIMM pPAa3IMYarOTCS TOJIBKO
mudpoii B omHOM JBomuHOM paspsane. Kox ['pes HeoOxoammo HCIONb30BaTh
MOTOMY, 4YTO 3aKOJMPOBAaHHOE COOOLIEHHWE B JajbHEHIEM IoJBepraeTcs
HEOPTOTOHAJILHOW MHOTO()a3HON MaHMIYJALUH , U IIPH NPUMEHEeHNH Kona I'pes
IIPY TIOSIBJICHUH OIIMOKH B M-apHOM CHMBOJIE BBICOKA BEPOSITHOCTH TOTO, YTO
OIMUOOYHBIM SIBJISIETCSA TONBKO oaWH u3 k mpuObBmmx Owuto [4, c.472].
Hecmotps Ha TO, uTo B Bepcusix Marmad, mosBuBmmuxcs mocie 2006 rona,
MPEeAyCMOTpEHa peanu3alys ajlropuTMa Koja I'pes B BHAE OJHOW KOMaHJBI,
paccMaTpUBacMbIi ITOPUTM IPEAyCMaTPUBAE€T HE TOJIBKO MIOCTPOEHHE
rpaduka Mmoyy4rBIIErOCs] CUTHAJIBHOT'O CO3BE3/MUs, HO U peaiu3aiuio kona ['pes
«TIOLIArOBOY», TEM CaMbIM JieJias HATJISAHBIM aJITOPUTM ero (GopMHUpOBaHHSI.

6. CBepTOYHOE KOJHUPOBAHUE C TOMOIILI0 KOMaH MaTiad

7. MopenupoBaHue Tnepenadyd  cooOlIEHHMsS 10  pajHoKaHaly C
aJIUTUBHBIM O€JIbIM TayCCOBCKUM INYMOM IpH IPHUMEHEHHH MHOTO(a3HON
MaHUIYJIALUH K 3aKOJUPOBAHHOMY M HEKOJJUPOBAaHHOMY CUTHAJIaM.

8. JlemomynupoBaHHE 3aKOMPOBAHHOTO M HEKOAWPOBAHHOTO COOOIIEHUS

9. JlekomupoBaHHE 3aKOAMPOBAHHOTO COOOIIEHHS 10 MSITKOMY |
KECTKOMY aJITOpuT™My Butepon

10. [luxn mepeBoja MOTOKA pPAacKOAMPOBAHHBIX OWTOB B JAECSATHYHBIC
YHcia ascii- KOJgoB

11.TIpeBpamienne ascii — Koia, [ICKOAWPOBAHHOIO I10 JKECTKOMY
pelLleHnto, | ascii — Kojia, JEeKOAWPOBAHHOTO 10 MATKOMY PEIIEHHIO, B CTPOKH
COOOIIIECHUH

12. BeluucIeHNE HEPreTHYECKOTO BHIUTPHINIA IPH PUMEHEHHH JKECTKON
CXEMBI IEKOJUPOBAHHUS .

13. BoluucieHuEe SHEPreTHUECKOT0 BBIMTPHINIA TP NPUMEHEHUH MSTKOW
CXEMBI JICKOJJUPOBAHHS .

Ha srane 12 u 13 Bblumcisiercst CpeAHUM KBagpaT OMIMOKK MpPU NpUeMe
cOOOIIeHNH, JEKOJUPOBAHHBIX IO MITKOMY WM JKECTKOMY PEIICHHIO MO
CPaBHEHUIO C HCXOIHBIM COOOLICHHEM. 3aT€M BBIYHMCIACTCS SHEPreTHUECKUH
BEINTPHIII B OWTaX.
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r. Cankt-IlerepOypr, Poccuiickass @enepanus

IHPOI'PAMMA /I BBIBOPA TUHIIA MOAYJIALIUU H
KOJIUPOBAHUA B IU®POBBLIX CUCTEMAX CBA3U

AHHOTALUA

PaspaboTana mporpamma Jyisi BEIOOpa THIA U MAPAMETPOB MOIYJISIMA U
KOJMPOBAHUS B IIU(PPOBBIX CHCTEMAaX CBSI3U, UMCIOIIUX OTMPaHUUCHUS MO MOJI0CE
MPOMYCKAHUSA M 0 MOIHOCTH MepeIaTInuKa . AJTOPUTM IIPOTPAMMEI TTO3BOJISET
MPOCIICANTh BCE ATambl MPeoOpa3oBaHUS WCXOAHONH WH(GOpMAIMH, YTO
MTO3BOJISIET BHEAPHUTH €ro B YICOHBII MpoIiecc.

KiroueBble cjioBa
AJTOPUTM, MOIYJISALNS, KOJUPOBAHNE, IPOrPaMMa, CHCTEMA CBS3H

JIBa OCHOBHBIX pecypca CBS3H — 3TO IepelaHHas MOIIHOCTh M IIHPHHA
MTOJIOCHI MIPOMYCKaHUs. B pasmuuHBIX cHCTeMax CBS3HM OJIMH U3 3THX PECYPCOB
JIOPOKE JIDYyroro W, CiEAOBaTeNbHO, OOJBUIYI0 YacTh CHCTEM MOXKHO
KJIacCU(PUIMPOBATh KaK CHCTEMbI OIPaHUYEHHOH MOIIHOCTH WJIM OTPaHHMYCHHON
MOJIOCHI MPOIyCKaHUs. B cucremMax orpaHMueHHON MOIIHOCTH Ui 3KOHOMUU
SHEPTHUHM 3a CYET MOJIOCH! MPOIYCKAHNUSI MOXXHO IIPUMEHSTH CXEMbI KOJIMPOBaHMS,
3¢ PEKTUBHO HCIOJB3YIOIINE MOIIHOCTh, TOT/Ia KaK B CHCTEMaxX OTrpaHHYCHHOU
MOJIOCKI  MOXKHO HCIOJIBb30BaTh MeToAbl 3((GeKTHBHOW ( C TOYKH 3peHHs
UCIIONIB3yEMOT0 CHEKTPa) MOAYJISILUM Ul SKOHOMHUH TOJIOCHI YacTOT 3a CYET
YBEIMUCHUS pacxoaa SHepruu. B obomx cirydasx Uil SKOHOMHH SHEPTHH HIIH
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MOBBIIIEHUS] JOCTOBEPHOCTH NepeAayd MOXHO NPUMEHSTHh KOIUPOBAHUE C
KoppeKkuuel ommnook ( KaHanbHOe KoaupoBanue) [1].

b. Cxuisip [2] mpemiaraer s nH(GPOBBIX CUCTEM CBS3M, OIPAaHWYEHHBIX
ONHOBPEMEHHO IO MOIIHOCTH IepefaTYhka M MO I0J0Ce MPOIyCKaHUs
BbIOMpaTh MHorogasuyio Manumymsamuio PSK. TpeOGoBanus K BepOSTHOCTH
OMHMOKH yJOBIETBOPSIOTCS C IOMOIIBIO KOJa KOPPEKIIMN OLUIHOOK, UMEsl B BUIY
Clemyromee:

1. BrixomHas BEpOSTHOCTD TMOSBIEHHUS OWTOBOW OIIMOKH B
KOMOMHHPOBAHHON CHCTEME MOAYJISIMN/KOJUPOBAHNS NOIKHA YJIOBIETBOPSTH
CUCTEMHBIM TPeOOBaHHSM JIOCTOBEPHOCTH MEpeaadn

2. CreneHp KOAUPOBaHUS KOJa HE JOJKHA TPeOOBATh YBETHUCHHS
TOJIOCHI MPOITYCKAaHUS IO 3HAYCHUsI, OOJIBbILE JOCTYITHOTO
3. Kon nomken ObITh MakCHMaJIBHO MPOCTBIM. UeM Kopode Koj,

TEM IIPOIIEC €ro peajn30BaTh.

BI)I60p Koda mjist CUCTEMbI, OTHOBPEMCHHO OFpaHH‘IeHHOﬁ 110 MOIITHOCTH
H IO MOJIOCE OCYHICCTBIIAAEM C IOMOIIBIO CIICAYIOIIECTO aJIrOprUTMaA .

1. 3Has OMTOBOE OTHOILIEHMS CUTHAI/ mIyM B CUCTEMC OTHOLICHUC

E,

Ny

u BBI6paB napaMeTpbol KOJa, HaxOoAWM CHMBOJIBHOC OTHONIICHHUC

E

S

CHTHAII/IITYM Ny

E E k E
* = (log, M)—= = (log, M)(—) =

N, (log, )No (log, )(n)NO "

E

S

2. 3nast 0, HaXOmUM BEPOSTHOCTh CHMBOJIBHOW OINHUOKH IO
¢dopmyne st MHOro(azHOH MaHWMYIALUH, TPH YCIOBHH JKECTKOTO MPUHSTHS
pellIeHNs Ha IEMOIYIISATOPE.

2E /4
~ S ]
P, =20 sin| —
0
2
3. BepostHocTs ommMOKH Ha JEKOJEpE pPAacCUUTHIBAEM II0
bopmyie:
P
_ E
b o M
4. BeposiTHOCTh  OIIMOKKM TOCNIE JIEKOJAEPa PACCUUTHIBAEM I10

bopmyie:
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rae t- HanOOoJIbIlIee YMCI0 KaHAIBHBIX OMTOB, KOTOPHIE MOXET HCIIPABHUTH
KO B OJI0K€ M3 n OUT

n n!

J ]!(n N 1)! - YUCJIO COYETaHWH U3 N TIO j.

Ecnu 3HaueHue Py , HaiiienHoe 110 ¢opmyJie (4) coBmagaeT ¢ TpeOyeMbIM,
3HAQUUT KOJA MOJ00paH NpaBWIbHO. B NpPOTHBHOM ciydae pacyer aenaercs
3aHOBO JIJIsl IPYTOro 3Ha4eHust M u Ipyroro koza.

Beuma paspaborana mnporpamMma, HamucaHHas Ha SI3bIKE OOBEKTHO-
OpHEHTHPOBaHHOTO TporpamMmupoBanus Delphi [3], B koTopoii peanmusyercs
JaHHBIA anroput™. Jlms BeiOOpa konma Oblna co3maHa 0a3a JaHHBIX KOJIOB
KOPPEKIUH OUIMOOK C X TEXHUYECKHUMH ITapaMeTpaMHu.

JanHas mporpaMma MOXXET OBITh WHCIIONB30BaHA IS BHEAPEHUS B
y4eOHBIH mporiecc 1o auciuiumHe «CHCTEMBI M CeTH Tepeaadn HH(HOPMAaIIU».

Cnucok ncnoJb30BaHHON JINTEPATYPHI

1. YepnenoBa E.A. Cucremsl u cetu nepenaun nHpopmarmu. Yacts 1.
Koncnexr nekunii - CII0.: m3a. PITMY, 2007.- 131 c.

2. Cxusp b.: Hudposas cBszp. TeopeTnueckre OCHOBBI U IPAKTUYECKOE
npumeHenne. M.: Bunbsmc, 2016, - 1104 c.

3. Xasbep Ilameky. IIporpammupoBanue B Borland Delphi 2006 s
npodeccronano. — M.: Bunesimc, 2006. — 944 c.

© UYepnenona E.A., byukos A.B., 2018

Yepuos B.A.,

KaHZ.TeX.HayK, gonenT kadenpsr TCYH
Habepexnouenamackoro wacturyTa K(IH)DY,
r.HaGepexusre Yennsl, Poccuiickas ®eneparis,
3onuna C.B.,

crapmuii npenonasarens kadeaps [II'CuCM
Habepexxnouenuunackoro nacruryta K(IH)DY,
r.Habepexxusie Uennsl, Poccuiickas denepanys,

HNCCJEJOBAHUE CIIOCOBOB CHU/KAEHUS
TEIUIOIOTEPH YEPE3 3AINOJHEHUS CBETOBBIX ITIPOEMOB

AHHOTaN M
B CTarbe€ MPEJACTABICHBI PE3YJIbTaThl  HATYPHBIX  HCCIICIOBAHHIA
3alOJIHEHHS CBETOBBIX MNPOEM C [BOWHBIM OCTEKICHHEM C OOBIYHBIM U
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TEIUIOOTPAXKAIOIIUMH CTEKJIaMH, a TaKXkKe C TEIUIO3aIUTHBIMU 3KpaHaMH B BHJE:
a3 W3 MEHOIUIacTa, IITOP U3 IOpOJNOHa, IITOp U3 2-X CIOHHOU
MOJUATUICHOBOM  TUIEHKU. BBIBOABI  yKa3plBalOT Ha  SKOHOMUYECKYIO
LIeJIeCO00pa3sHOCTh TIPHMEHEHUs] PAacCMAaTPUBACMBIX KOHCTPYKIMH OKOH Ha
CHIDKCHHE TEIUIONOTeph TPAXIAHCKUX 3JaHUM NpH IKCIUTyaTallid B 3WMHHA
TIEPHOA.
KiroueBblie cjioBa

TEIUTOOTPAKAIONIEE CTEKJIO, TEIUIO3AIIMUTHBIE OSKPaHBL JKAIO3U U3
MEHOIUTacTa, INTOP W3 IOPOJIOHA, IITOP M3 2-X CJIOHHOH MOJUITHUICEHOBOH
TIJICHKH.

Tenmonorepu depe3 okHa cocTaBisAoT 60-80% oT 00muUX MOTEeph Teria
3n1aHui U coopyxeHuil [1,3]. B cBs3M Cc 3TUM yIydllleHHe TEMI03allUTHBIX
KauecTB UX MOXKET 0Ka3aTh CYIIECTBEHHOE BIMSHUE HA TEIUIONOTEPH MOMEIIEHUN
U 3[JaHHUI B IIEJIOM U MPHUBECTH K CYIIECTBEHHOM SKOHOMHUM TEIUIOBOW DHEPIUU.
OmHUM W3 TyTeH TOBBIMICHUS TEIUIO3AMINTHl OKOH SIBISIETCS YCTPOMCTBO B
MEKCTEKOJIFHOM TIPOCTPAHCTBE TEIIO3AIUTHBIX SKPAHOB M 3aMEHa OOBIYHOTO
CTEKJIa Ha TeTIO0TPaXKaloIIee.

TemnosamuTHbIE BKpaHbI, SBIAIOIIHAECS KOHCTPYKIMAMH 3aIlOJHEHUSA
CBETOBBIX TNPOEMOB M3 BBICOKOI()(EKTHBHBIX MOINUMEPHBIX MaTEpPHAIOB C
BO3/IyXOHETIPOHHUI[AEMOH MOBEPXHOCTHIO, YCTAaHABIMBAIOT HA BCIO IIJIOIIAJb
MEXCTEKOJIFHOT'O IIPOCTPAHCTRA. .

B kauecTBe TEIUIO3AIIMTHBIX HSKPAHOB B HATYPHBIX  YCIOBHSX
HCCIIEI0BANINCE:

-Kalmo3d M3 NeHomiacTa ToiammHoM  10MM ¢ TepMHUECKUM
conpoTusienueM R;=0,27 m? °C/Br;

-IITOpa U3 HOPOJIOHA TouHoM 10MM - Ry;=0,20 M? °C/Br;

-IITOpa W3 J[BYXCIOHHOM MOJUATUIEHOBOM MNIEHKH C TEePMETHYHON
BO3JAYIIHOM Tpocioiikod Mmexmy cnosmu 10mm - R,=0,14 wm?> °C/Br.
HccnenoBanus MNpOBOAWINCH B  3alOJHEHHUAX JABOMHBIM OCTEKJICHHEM B
pa3lienbHbIX JIEPEBSHHBIX MeperuiéTax M0 TpaauUMOHHOM Meroauke. Ilo
pe3ynbTaTaM  HCCIEJOBAaHWN  MONYyYEHBl CIEAYIONIME  TETUIOTEXHUYECKHUE
XapaKTEepPUCTUKU OKOH M OAJKOHHOM ABepH, Tadbnuua 1.

Tabmuma 1
3arnoiHeHne CBETOBBIX MPOEMOB 0O0603HaYeHHS ConpoTuBiicHHE TeIIo-
nepenaue, M2 °C/BT
JIBOliHOE OCTEKJICHHE C  OOBIYHBIM R 0,35
CTEKJIOM
JIBoitHOE  OCTekJieHHEe C  OOBIYHBIM
CTEKJIOM U TeIUI03alUIUTHBIMH SKPaHAMU: Roe 0,76
- )KaJIF031 U3 MIEHOILIacTa Ru 0,66
-IITOPa U3 MOPOJTIOHA Rn 0,57
-IITOopa u3 2-x cIoiHOM
MOJUATUIICHOBOW TUIEHKHA
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TemooTrpaxarolee CTEKII0 — 3TO OOBIYHOE CTEKIIO, HA OJHY ITOBEPXHOCTh
KOTOPOro HAHECEHO HU3KOAMHUCCUOHHOE ONTUYECKOE MIOKPBITHE,
obecrieynBaroniee MpoOXoXKAECHHE B IOMELIEHHE KPaTKOBOJIHOBOTO COJHEYHOI'O
U3IY4YEeHUs], HO TMPEMSITCTBYEeT BBIXOAY M3 IOMEIIEHUS IMHHOBOJIHOBOIO
TEIUIOBOTO H3IyYEHHs, YTO CHIDKAeT MOTepH TeIula 4Yepe3 OKHa B IIEJOM.
[ToxpsITHE BBHIOIHAETCS U3 30J10Ta, cepedpa, HUKeIsI, Meau u 1p. VccnenoBaHus
MIPOBOAMIINCH CO CTEKJIOM C IUIEHOYHBIM MOKPBITHEM TommuHoi 0,4#m cocTaBa
JIByOKHCH 0JIOBa ¢ J00OaBKOH (TOpa B COYETAaHUU C a30TOM.

TemnnooTpaskaromniee CTEKJIO yCTaHABIMBACTCS BO BHYTPEHHEM IEpEIIETE
¢ TWIEHKOU, oOpaméHHoi Hapyxy. [InéHka o0iamaeT BBICOKOW OTpaKaTeabHOMN
CHOCOOHOCTBIO B JIMANa30HE DJIEKTPOMATHUTHBIX W3JIYyYEHUH C JUIMHOM BOJIHBI
7500-25000 #m (mpy KOMHATHBIX TEMIIEpaTypax).

Pasmemenne naTumkoB mpenacTtaBieHo Ha puc.l. HccnegoBanus ¢
TEIUIOOTPAXKAIONIMM CTEKJIOM HPOBOIWIIMCH IO TOH XK€ METOIMKE M ObUIH
BBISBJICHBl CIIEAYIOIIME PEe3yNbTaThbl: CONPOTHUBICHHME TEIJIONEpeaaul OKHa
cocrauiio R=0,52 m? °C/BT, 4T0 COOTBETCTBYET TPOMHOMY OCTEKIIEHHIO.

Puc. 1. Cxembl pazMelieHHsl TEPMOAATYNKOB IPH HCCIeA0BAHUT
3al0JIHEHMI CBETOBBIX IIPOEMOB.
a) — OaJKoHHAs 1Beph; 0) — 3aM0JIHEHHE C OOBIYHBIM H
TEIUIOOTPAXKAIOIIMM CTEKIIOM; B) — 3alIOJIHEHUE C TETUIO3AIUTHBIMU SKPAaHAMH.

Pacripenenenne TemmepaTyp ¥ TEIJIOBBIX IOTOKOB MO BEPTHKAIH
OCTEKJICHHS OKOH W OalKOHHOM ABEpH C OOBIYHBIM W TEIUIOOTPAKAFOIINM
CTEKJIOM M KpaHaMH IMOKa3aHbl Ha puc. 2-4. Ha puc.5 mpencraBieHs rpaduKu
pacrpeneneHus TeMIepaTyp 1Mo CpeIHEMY CEUSHHIO OKOH: C OOBIYHBIM CTEKIIOM U
TEIUIOOTpAXKAIIUM (rpaduK, a); ¢ OOBIYHBIM CTCKJIOM M TEIIO3aIMTHBIMU
skpaHami (0, B, T).
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Ha rpadukax naHo cpaBHeHHE TeMIlepaTyp W TEIUIOBBIX IIOTOKOB Ha
MIOBEPXHOCTH OCTEKJICHUS [UISi OKOH C OOBIYHBIM CTEKJIOM B II€PBOM ITOMEIIECHUN
1 OKOH C TOBBIILIEHHON Terio3amuTol — Bo BTopoM. 13 puc.3 u 4 cnenyer, 4ro
TEIUIOBBIE IOTOKU 4Yepe3 OCTEKIEHHE HMENIN pa3Hble 3HAYEHUS MO BBICOTE
meperuiéra. [lpuaéMm, B HmwkHeH dwactu (ceuenme 45-350 MM) u3MEHEHHE
TEIUIOBOTO TIOTOKA BBIPAXKEHO pe3de, YeM B OCTANbHOHN 4acTu meperuiéra. Tak,
HaTIpuMep, Ha MMOBEPXHOCTH TEILTOOTPAXKAOIIETO CTEKIIA B TOM e ceueHuH (45-
350 MM) TemI0BOM MOTOK cHHxajcs Ha 7 Br/M%, a B ceuennn 350-1265 MM — Ha
2,3 Br/M%. AHanorm4Has KapTHHa HaOJIIOMaIach U Ha MOBEPXHOCTH OCTEKICHHUS
OKOH C TEIUIO3aIIUTHBIMHI SKpaHaMHU.

Temneparypa Ha BHyTpeHHE!H MOBEPXHOCTH OCTEKJIEHHS B BEpXHEW 4acTH
neperiéTa 1Mo CpPaBHEHMIO C HWKHEW Obla 3HauuTenbHO BhIme. llepeman
Temmnepatyp B ceueHuu 45-350 MM Bo Bcex (puc.2 m 3) Obul moutH B 2 pasa
BBIIIIE, YEM 10 OCTAIBHOM BBICOTE.

W3 puc. 2,4 u 5 cnenyer, 4To TemIeparypa Ha IOBEPXHOCTH OCTEKJICHUS C
MIPUMEHEHHUEM TETUIOOTPAXKAIOIIETO CTEKIIA U DKPAHOB 3HAYUTETHHO BBIIIC, YEM Y
OKOH C OOBIYHBIM CTEKJIOM. TemmepaTypa Ha BHYTPEHHEH MOBEPXHOCTH
00BIYHOTO OCTeKJeHHs (IO CpegHeMy CedeHHro — 655 MM) 3a Tepuon
HabmoneHuit 6pi1a Ha 4-7, 5.0C HIKe, 4eM y TeIUIOOTPaXKAIoIIero cTekia, M Ha
5-10 °C HmXe IO CPaBHEHHIO C OKHAMH ¢ OKHAMH C TETUTO3AIUTHEIMUA YKPaHaAMI.

Puc. 2. TeMnepaTtypa Ha BHyTpeHHeil IOBEPXHOCTH OCTeKJICHUS
3aI10/IHEHUA

1 — ¢ OOBIUHBIM CTEKJIOM; 2 — C TEeIUIOOTPaXKAIOIIMM CTEKJIOM-, 3—C
TEIIO3aIINT- HBIMH 3KPaHaMU U3: d - CHHTETHUECKOH MIEHKH, 6 — MOPOJIOHA, 6 —
IIEHOIUIacTa

Temneparypa B HM)KHEW YacTU OCTEKJIEHHMS HMIXKE, YEM B CpeqHEd U
BEPXHEH YacTH OCTEKJICHHs, [TOTOMY 4YTO B HIKHEH 4acTH OKHa oOpasyercs
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3aCTOMHAsl 30HA XOJIOJTHOTO BO3ayXa. Huxnsas yacTh OKHa HE3HAUYMTEIBHO
OMBIBA€TCs TCIJIBIM BO31YXOM 6aTapeI71 OTOILIICHMUH, «TeIUIBINA q)aKGJ'I» orubaer
MMOJAOKOHHHUK U TOJIbKO Ha HECKOTOPOM PACCTOAHUU OT HEroO IO BBICOTC HAYMHACT
OMBIBATb MOBEPXHOCTH OCTCKJICHUS. BCHCZ[CTBI/IG 3TOro, KOHACHCaIus BJIard H
06paSOBaHI/Ie HaJICAW Ha4YUHACTCA C HIDKHEH YacTH 3aIlOJHCHHS CBETOBBIX

MIPOEMOB.

Puc. 3. TenuioBbie OTOKH Yepe3 3alI0JJHEHHUSA CBETOBBIX POEMOB

1 — ¢ 0OBIYHBIM CTEKJOM; 2 — C TeII00TPAKAIIIHM CTeKJIOM-, 3—C
TeIUI03AIUT- HBIMH JKPaHAMH H3: a - CHHTeTHYeCKOil IIEHKH, 6 —
MOPOJIOHA, 6 — MEHOIIACTA.

Puc.4. Temneparypa Ha NMOBEpPXHOCTH OCTeKJeHHsI (a) U TeNJOBbIE
noroku (0) Ha OaakoHHO#l IBepu, 1 — ¢ OOBIYHBIM CTEKJOM; 2 — C
TeII00TPAKAIOLIMM CTEKJIOM.
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W3 BhlmenpencTaBieHON TaOnMIBI  CIAEAYyeT, YTO COMPOTHUBIICHUE
TEeIuIonepeiaye OKHA M OAJIKOHHOW JBEPH C TEIUIOOTPaKAIOIUM CTekJioM B 1,4
pasa Oosblie, 4eM ¢ OOBIYHBIM CTEKJIOM. Y CTPOMCTBO TEIUIO3AIINUTHBIX 3KPaHOB
MO3BOJUT YBEJIMYHUTh CONPOTHUBICHHE TEIJIONEpeaue 3alOJHEHUS CBETOBBIX
po€MOB B cpeHeM B 1,6 pasa.

Puc. 5. TemnepaTypbl 0 cpeiHEMY CeYEHUIO OCTEKJIEeHMS 3a110JTHEHUS
CBETOBBIX MPOEMOB: 1 —C 00BIYHBIM CTEKJIOM; 2 —C TEIJI00TPAKAIOIINM
CTEKJIOM-, 3 —C TeIJI03aAIUTHHIMM 3KPAHAMHU M3: 4 - CHHTETUYeCKOl IJIEHKH,
0 — mopoJIoHa, B — MEHOILIACTA.

CompoTuBieHHe Telonepegade OKHa W OalKOHHOW JABEpH C
TEIUI00TPAKAIOIIUM CTEKJIOM BO3pacTaeT BCJICJICTBHC TTOBBIIICHUS
CONPOTHUBIICHUE Terulonepenaye BO3/YIIHOM MPOCIIONKH, KOTOpOe
oOycrmaBiuBaeTCsT yMCEHBIICHUEM Ko3(pduIlMeHTa W3ITydeHUss TOBEPXHOCTH
TEIUIOOTPAXKAOIIETO CTEKIA, OTPAaHHYMBAIOIICTO BO3AYIIHYIO IPOCIOHKY, C
C=5.41 Bt/M*K* gna obbmuHOoro crexia jgo C=1,86 Br/m*K* s
TEIUIOOTPAYKAIOIIIETO.

[IprMeHeHHE TEIIOOTPAKAIOMIETO CTEKIa CIIOCOOCTBYET CHIKCHHUIO
TEIJIONOTEPh Yepe3 3alojHEeHHe CBETOBBIX MpoéMoB 10 30% (Oe3 yuéra
BOS}IyXOHpOHI/IHaeMOCTI/I) U 110 TCIIO3alIUTHBIM Kauy€CTBaM JlBOﬁHOC OCTCKJICHUC
B pa3feibHBIX MeperuiéTax C TEeIUIOOTPAXKAIOUIUM CTEKJIOM BBIIIE TPOIHOTO
OCTEKJICHHS C OOBIYHBIM CTEKJIOM. TeIIO3alIUTHBIC 3KPaHbI MO3BOJIAT CHU3UTH
TEIUIONIOTEpU dYepe3 3alojHeHHs B cpeaHeM Ha 60% 3a cuér yBenuyeHus
COTIPOTHUBIICHUS TEIUIONEpeade OKOH.

Hatypasie UCCIICIOBaHUS TOKa3ay, 9T0 MIPUMCHCHHE
menioompaicaoujeeo CTEKJIa TIO3BOJIUT CHU3UTH MMoTepu Tema Ha 9%, a
YCTPOMCTBO 3KpaHOB TOJIKO B HOUHOE Bpems — Ha 11% oT obmmx Temionorepsb
3qaHuii. B IIOMENIIEHUSIX ¢ IIOBBIINIEHHOM TEIUIO3aIlIATOM IOBBIIIANIACH
TeMmepaTypa Ha BHYTpPeHHEH MOBepxHOCTH cTeH Ha 1-3 °C. U3 T1abm. u
pe3yIbTaTOB HCCIEAOBAHUHA CIIEAYyeT NPEANOIIOKEHHE, YTO CONPOTHBIICHHE
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Teruionepeiaue OKHa 1 OAJIKOHHOW JIBEpU W TEIJIO3AIMTHBIMU KpaHaMu OyzeT,
npuMepHo, Ha 10% BbIIIE OOBIYHOTO OCTCKJICHUS. Tak, CONPOTHUBICHUE
TEIJIONEpeAaye 3aloJHEHUH C TEIJIOOTPAXKAIOUIMM CTEKJIOM COOTBETCTBYET
TPONHOMY OCTEKJICHHIO.

HaubGompmmii 3pQpexT OT NpUMEHEHHs TEIUIOOTPaXKaromero crekia U
YCTpOWCTBA TEIUIO3AIUTHBIX HKPAHOB MOXKET OBITh TONYy4YeH B paiioHax,
XapaKTepU3YIOIHeCs 3HAYATEIFHBIMU TIepenaiaMi TeMIIepaTyp BHYTPEHHETO U
HaApY>KHOTO BO3IyXa — fs -fu, PUC.6.

Puc. 6. Ilorepnm Temia d4epe3 OKHa C JBOHHBIM OCTEKJECHHEM B
Pa3/ieJIbHBIX AePeBIHHBIX Neperérax
1 — ¢ 00BIYHBIM CTEKJIOM; 2 — ¢ TEII00TPAKAIOIHUM CTEKJIOM; 3 - ¢
TeIUI03aIMTHBIMM 3KPaHAMH U3: a — INIEHKH, 0 — MOPOJIOHA, B —
NeHoIIacTa.

BbiBoaBI.

1. Pacuétel mpuBEACHHBIX 3aTpaT MOKA3BIBAIOT, YTO CIMHOBPEMCHHBIC
3aTpaThl HA OKHA C MOBHIIICHHOHN TEIUI03amuTol 10 8% OO0bIIe KOHCTPYKIHH C
JIBOWHBIM OCTEKJICHHEM U 110 14% MeHbIe TpoitHOTrO.

2.BenmuunHa 3aTpaT Ha BO3MEIICHHE TEIUIONOTEPh dYepe3 3aloTHEHUS
CBETOBBIX NMPOEMOB, B cperHeM, Ha 32% MeHblIe, YeM 4epe3 OKHA C JABOHHBIM
0OBIYHBIM OCTEKJICHHEM, W Ha 8% MeHbIne TporiHoro. [lis sxpaHoB — Ha 20 —
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31% MeHbllle, YeM MpPU JBOWHOM OOBIYHOM OCTEKJICHMHM, W Ha 3-7% - IIs
TPOMHOTO.

3.HanGonee uenecooOpa3HOil TEIUIO3AIUTON SIBISIETCS PUMEHEHHE
TEIUIOOTPAXKAIOIIETO CTEKIIa.

4.Pe3ynbTaThl MCCIEIOBAHMKA M Pacdy€Thl YKa3bIBAlOT HA 3KOHOMHUYECKYIO
1IeTIECO00Pa3HOCTh MPUMEHEHHUE TBOIHOTO OCTEKICHHS B Pa3JeIbHBIX IIeperuéTax
C TETUIOOTPAXKAIOIINM CTEKJIOM U TETUTO3AIINTHBIMH SKPaHAMH.

Cnmcok uenosp3yeMoii JJuTepaTyphbl.

. ®oxur K.®. CrpourenpHas TEIIOTEXHUKA OTPAKTAIONINX dacTeit
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MarucTpanT | Kypca o0y4eHus], 0 HalpaBJICHUIO IIOATOTOBKU
9KCIUTyaTalys TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH H KOMIUIEKCOB
OI'BOY BO Owmckuit 'AY xadenpa: TCMuD

HOBBIINEHUE JOJTI'OBEYHOCTH MOAIINITHUKOB
CKOJIBXXEHUA IBUT'ATEJIA BHYTPEHHEI'O CTOPAHUA TYTEM
JOBABJIEHUS ITPUCAJIOK B MACJIO.

AHHOTAIUA
B nmanHOU cTaThe paccMaTpUBACTCS MOJb3a T00ABICHUS IPUCATIOK, KOTOPas
BIMSCT Ha JOJTOBEYHOCTh PA0OTHI MOIIIMITHUKOB CKOJIBKCHHS B IBHTATEIC
BHYTPEHHETO CTOPaHHSI.
Brinenennbie cBOMCTBA MPUCAZAOK OKA3bIBAIOT 3HAYUTENLHOE BO3JCHCTBUE
Ha padoty JIBC, mpomisis ero pecypc, © MOTYT OBITh YYTEHBI TPHU JT00aBICHUU
npucanok B JIBC. A Taxke BblIeTIeHa aKTyaJIbHOCTh JAHHOW TEMbI HCCIIEIOBAHUS,
LIeJIb ¥ TJIaBHbIE 3214 M.
KuaroueBbie ciioBa
TIPUCA/IKH, ABUTATENIb BHYTPEHHETO CrOPaHHsl, MOTOPHOE MacIo.
Chernyakov D.S.
master student of the 1 course in the direction of training and operation of
transport and technological machines and complexes
Increase the longevity of the sliding bearings of the internal combustion
engine by adding additives to the oil.
This article discusses the benefits of adding additives that affect the
longevity of sliding bearings in an internal combustion engine.
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Dedicated properties of additives have a significant effect on the operation
of ICE, extending its life, and can be taken into account when adding additives in
ICE. And also highlighted the relevance of this research topic, goal and main tasks.

Keywords
additives, internal combustion engine, engine oil.

AKTyaJIbHOCTBIO JAQHHOH TEMBI HCCICIOBAaHUS 3AKJIIOYAaeTCs B TOM, YTO
CBOEGBPEMEHHOE N00aBJICHHE IPHUCATOK B MAaciO [BHTATENsl MOXKET YBEIIMYUTH
JOJITOBCYHOCTH paGOTI)I TCXHUYCCKHUX  CHCTEM, B KOTOPBIX MCIIOJB3YIOTCA
TTO/IIIUITHAKY CKOJILKEHHMS. [ JTaBHBIM 00pa3oM, 3a cyeT POPpMHUPOBAHKS CMa309HON
TIJICHKH Ha MOBEPXHOCTAX TPYHIUXCA ;[eTaneﬁ.

['maBHBIMK TIENBIO SIBIISIETCS PECTAaBPHPOBAaHHE BHYTPEHHEH ITOBEPXHOCTH
arperara Iociie 3HayMTenbHOro mnpobera. Co BpeMEHEM OHa IIOKpPBIBAETCS
MaJICHBKMMH TpPEIIMHAMH, KOTOpPbIE HapylIalOT KOMIIpecCHro. B Takux ciydasx
nprcagaku dPGeKTUBHO OOPIOTCS C HAIETOM M HarapoM, OJUICp>KUBast IBUTATENb U
BCE €r0 TEXHUYECKUE CUCTEMBI B YUCTOM COCTOSIHHH.

B OCHOBHOM, BBIXOA W3 CTPOS MOIIIMITHUKOB KaYCHHUS MPOUCXOIHUT HM3-3a
YCTAIOCTHOTO Pa3pylIeHHs1 pabovnx IOBEPXHOCTEH, MOMONHIAEMOTO HX H3HOCOM,
BBI3BIBAEMBIM ~ HMX  IPOCKAIB3bIBAaHHEM,  KOTOpoe  OOYCIOBIEHO  Kak
reOMeTPHYECKUMH  (DaKTOpaMH, HalpuUMep, pasIHYHBIMH MyTAMH TPEHUS B
LEHTPATLHOM U TepU()EePUIHBIX CEUCHHUSIX IIAPUKA MPH €ro KaueHHH B KaHaBKax
KoOJen, TaK U MCXaHHYCCKUMHU — npeo6na11aHI/IeM MOMCHTaA COINPOTUBJICHUA HaJl
MOMEHTOM JIBW)KYILIMX CHJI, T.€. HAPYILIEHUEM X OajiaHca, rlie JBHXKYIIEH CHUIION
SIBJISICTCS] CHJIa TPEHUS! IIAPHKOB MJIM POJIMKOB O KOJIBIIO, & IPOTHBOJCHCTBYIOIICH
— I'MAPOIMHAMHYECKOE CONPOTHBIICHHUE.

MO>XKHO 3HAUUTENIFHO YBEIUYUTh CPOK UX CITY)KOBI, ITyTE€M MU3rOTOBIICHUE UX
U3 CaMbIX BBICOKOKAYECTBEHHBIX MaTEPUaJiOB, COBEPIICHCTBO KOHCTPYKLHH H
TEXHOJIOTUM W3TOTOBJICHWS, TEXHWYECKH IIpaBHJIbHAs OKCIUTyaTallls, a TakkKe
NPUMEHEHHE PUCAZIOK B CMa304HbIC MaTepHaJIbL.

Hac Oymer wmHTEepecoBaTh CIOCOO YBEIMYCHHS IOJITOBEYHOCTH PaOOTHI
MOJIIMITHAKOB IyTeM JOOABJICHHS NMPHCAJOK B CMa304HBIC MaTepHANIBl TakK, Kak
9TO CaMblii HETPYAOEMKHH CIIOCOO YBEJIMUYEHUsI X Cpoka cirykObl. [Ipu momoru
JIOOaBIICHUS] MPUCAJO0K MOXHO H30eXaTh IMOJHOrO pa3dopa OJioKa IBUraTess
BHYTPCHHETO CrOpaHus, YTO ABJIACTCA SKOHOMHMEH BPEMCHU U ICHEKHBIX CPEACTB.

Ha ceromusammnuii neHb Ha pHIHKE NPUCYTCTBYET OOJBIIOE MHOKECTBO
pa3NMYHBIX TpPUCANOK B aBuraresib. OHM JENSATCS HA HECKOJIBKO BHIOB B
3aBMCUMOCTH OT NpeTHa3HAYEeHHs TOW HIIM MHOM NPHCA/IKH:

1. TormmBocOeperatomue;
2. Ouumiaronye;

3. JHerunpupyrouiue;

4 AHTAQPUKITNOHHEIE.
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I'naBHBIM 00pa3oM, Hac OyJeT MHTepecoBaTh OCISAHUM B IPUCAIOK, TaK
KaK JaHHBIA BUJ NpEAHA3HAYEH IS PECTaBpalll BHYTPEHHEN 4acTU JBHUIATels,
KOTOPBIH JUIUTETIFHOE BpEMsl HAXOMWICS B pabOTe M HE MPOXOIMI TEXHUYECKOTO
ocMOTpa M oOcimyxuBaHUs. Takue NPHCaJKH B JBUTATENb CIOCOOHBI 3aKPBITh
HEeOOJIBIINE TPEIIMHBI, 00pa30BaBIIMECS Ha TPYIIMXCS IOBEPXHOCTSAX arperara.
3aKpbITHE TaKUX J1e(PEKTOB YBEINYMBACT KOMIIPECCHIO ABUTATEIISl, 1 €CTECTBEHHO
9TO C Jy4lled CTOPOHBI CKa3plBaeTCi Ha €ro MommHoctd. Ilpm pabote
MOJIIUITHUKOB CKOJIIb)KEHHS, 0CcO0EHHO B peXHUME  IPEIEIbHOIO
CMa3KH MOBEPXHOCTEH, Ha JOJITOBEYHOCTh CYIIECTBEHHO BIMAIOT TOJIIMHA WU
MPOYHOCTH MPENETbHOM CMa304YHOM TUIEHKW. JIeHCTBUS MMHeEpana NpUCaAKU
aKTUBUPYETCS [JABJICHUEM U BBICOKOM TEMIEpaTypoOl, BO3HUKAIOIIEW B TOYKAX
CONIPUKOCHOBEHMs  TIOBepXHOCTeH TpeHHs. B  pesynprate  NpUMEHEHUS
KOHCUCTEHTHBIX CMa30K B IIPOLIECCE€ 3KCIUTyaTallud BOCCTAHABIMBAETCS H3HOC
Jierajeli, YTo HOpMaJ3yeT palboTy y3nma: ucuesaeT ryll, BUOpamus. B HexoTopsIx
ciy4asix npu o0paboTke 0co00 M3HOMIEHHBIX Y3JIOB TONIIMHA CHOPMHPOBAHHOTO
METAIMYECKOTO 3alUTHOrO CJIOSI HAa MOBEPXHOCTAX TpeHus gocturaer 0,15 mm.
Tak >xe mpucagkamMu yZOOHO MONB30BATHCS, €CIM HEOOXOAWMO IOJIB30BATHCS
o0paboTath y3en 6e3 3aMeHbI MMEIOIIErocsl Macya, YTo MO3BOJIIeT U30eKarTh psaaa
TPYAOEMKHUX OIEpalnil: CHATUS W YCTAHOBKM JETallM, yOAJICHHE CTapoil CMa3KH,
OYHUCTKY MOJIIUITHUKA.

[Iponmenas paboTy, MOKHO cAeTaTh CIACAYIOINI PSII BHIBOIOB:

1. IIpoBemeHHOE HCCIIEAOBAaHUE TO3BOJSET BBIACIUTH COBOKYITHOCThH
CBOJCTB, BIUSIONIMX HA Pa0OTy JABUraTellsi BHyTPEHHErO CrOPaHHsI.

2. BbisiBIeHHBIC CBOWCTBAa OKasbiBaloT BozaeiictBue Ha JIBC wu
CHOCOOCTBYIOT CHH)KEHHUIO TPEHHUS MEXK/TY ACTATSMH, B TOM YHCIIE U MTOLIHITHAKOB
CKOJIBJKCHHS.

3. B pnanbHeimmem no0aBieHHE NPHCaJOK B MOTOpHOE Maciio OyJer
CHOCOOCTBOBaTh OOJIETUYCHHIO PEMOHTHBIX padOT € JBHUTaTeNeM BHYTPEHHETO
CrOpaHusl.

CrHcoK HCTIONB3YEMOH JIUTEPATYPBI
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Yunko C.A.,

acniupanTka kKadeaps! «OOLUenHKEHEPHbIE JUCLIUTLTHHB)
OI'bOY BO «IOPTTIY (HIIN) umenn M.M.I1naToBay,
r.Hosouepkacck, Poccuiickas ®enepanus

MATEMATHYECKASI MOJEJIb BBICOTHOI'O
COOPYKEHUS
C KATKOBOM CUCTEMOM CEMCMOM30.JISIIIUU

AHHOTaNUSA
Ha ocHoBe mpeiokeHHO# KaTKOBOW CUCTEMBI KOMIICHCAIIUU KOJIeOaH i
BBICOTHOT'O COOPYEHHUSI MOJIyUEHbl ypaBHeHUs Jlarpanxa BTOporo poaa st
BBEIOpAHHOW CUCTEMBI M HX JIMHEAPHU3aIHs.
Kirouessbie cioBa
BBICOTHOE COOPYKEHUE, TallleHue KolieOanuii, ypaBHeHuUs Jlarpanxa Juist
KaTKOBOM CUCTEMBI CEHCMO3aIlIHTBHI.

CraTtps mocBsAImIeHa pa3pabOTKEe CHCTEMBI KOMIIEHCALMU KOJeOaHWH
BBICOTHBIX COOPYXCHUH, MaTeMaTHYECKOMY MOJICIIMPOBAHUIO OOBEKTa C
BBHIOpAHHOW CUCTEMON KOMIICHCAIINH, €€ TNHeapU3allHH.

Ha ocHoBe TpeOoBaHMI K CHCTeMaM MMAaCCHBHOTO TAIIEHUs KOJICOaHMIA
BBICOTHBIX COOPY)KEHHH M TIPOBEJACHHOTO aHajh3a YCTPONCTB U CHCTEM
BuOpokommeHcanuu [1], mpeaokeHa KaTKOBas CHCTEMa KOMIICHCALIUU
KoJIeOaHui BBICOTHOTO coopyxenus [2] (puc.1).

a) BUJI CBEPXY 0) Bu COOKY
Pucynok 1. IlpunnunuanbHas cxema ceiicMO3alIUTHONW CUCTEMBI.

[IpennoxxeHHas cucrema BHOPOKOMIICHCALMM KOMIIAKTHA, HE TpedyeT
OTJEJIFHOTO MOMEIIEHHs UI SKCIuTyaTanun. K ee HeoCcTaTKy clieyeT OTHECTH
IUTAHUPOBAHKUE POJIMKOBOM CHCTEMBl KOMIIGHCAIlMM Ha CTaIWH BO3BEACHUS
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coopyxeHus. KonebaHnusi coopyKeHHs yUUTBIBAIOTCS TOJIBKO 110 TIEpBO (opme
C 4aCTOTOW OCHOBHOTO TOHA, TaK OHM BHOCSIT OCHOBHOW BKJIa/l B TUHAMHUYECKOE
HaNpsHKEHHO-1e(OpPMUPOBAHHOE COCTOSIHUE CHCTEMBI.

Hanee nHeobOxomnmo chopmupoBats auddepeHnanbHble  ypaBHEHUS
IOBIDKCHHST HECOMOTo Teda 10 CQepHyeckuM MIapHUpaM Tracurens 0e3
CKOJIb)KEHHUS M Hecylero Tena. it 9Toro 3amuieM NpoeKIUH CKOPOCTH TOYKH
B Ha ocu KOOpAMHAT NMPH JBIDKCHUH HECYIIEi Macchl BOPABO CIEAYIOLIHE (CM.
puc. 2.a):

Vpy = X1 — NI COSY, Vg, = N7 sinn; (D
WM TIPH IBHXKCHHUH HECYyIed Macchl BiIeBO (cM. puc. 2.0)
Vpx = —%; + A7 COSM, g, = Arsinm; (2)

i
| C X5

[ o —C
X

0) BJICBO
a) BIIPaBo

PucyHnok 2. J[BimkeHre HECyIeH MacChl.

W3 cooTHOmEHW MPOSKIWH CKOPOCTH TOYKH HA OCH KOOpIUHAT

MoJTy9aeM MepeMeIIeHHs IEHTPa MacC HECOMOTO Tea:
X3 = X; —rsinm, Zzz =rcosn. 3)

CrnenyroniiM 3TanoM OBIT BBIBOJ YPaBHCHHH IBMKCHHS HECOMOTO Telia
o posuky cepuueckoro mapuupa B popme Jlarpanxa

CocTaBUM KMHETHUYECKYIO SHEPTHIO TPEXMACCOBOM CUCTEMBI:

2T = 2Ty + Ty +T5) = myi? + Jy1° + myvd = myx? +-myr?i® +
ma (i3 + 22), )

rae T — KHHeTH4YecKasl YHEPTrHsl MOCTYNaTeIFHOTO ABMKCHUS HECYIIIETO
tena; T, — KUHETHYECKash SHEPrHs BpalATeIbHOTO IBIKEHHS poiuka; Tz —
KMHETHYECKAs DHEPrUs MOCTYNATEJbHOTO JIBUKEHUA HECOMOTO Tena; J, —
MOMEHT WHEPIUH POJIHKA, IPUHSATOTO B BHJE OJHOPOTHOTO Tela paanyca 7.

B obwem sude ypaBHenus JlarpaHxa UMEIOT BHI:

d (9T aT d (9T T

E(B_fcl) o = Qv E(E,) B Q, (%)

rae Qu1,Q, — 0000IIEeHHbIE CHUIIBI, COOTBETCTBYHOIIHME OOOOIIEHHBIM
koopauHataMm X; M 1. OHH BKIIIOYalOT B ceOs BHENmIHee BO3ICHCTBHE,
MOTEHIMAJbHYI0 ¥ JUCCHIATHBHYIO cocTaBisitomue. J[ns Hecomoro tena
paboTy COBEpIIAIOT: CHila TSHKECTH P; = m3g; cuia BS3KOIO CONMPOTHUBICHHUS B
nemndepe K; (X3 — Xq); Wig chepuuecKoro mapuHupa — padboTa CUJI TPEHUS B
posuke (mz + m3) gu signn|, rae p - Ko3GPUIMEHT TPEHHS; B HECYIIEM Telle —
pabota ynpyroit cuibl CiXq; CHII BSI3KOTO comnpoTuBieHus B gemmndepe kX, u
CHJI BHELIHETO rapMOHMYECKOro Bo30yxaerus F(t).
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Cocrapmsist ypaBHeHusi Jlarpana B COOTBETCTBHH C COOTHOIICHHSMH
(1)-(5), momryuaem:
(my + m3)x; + kyXy + Cyxq — mgr(ijcosm — #? sin n) = F();

(%m2 + m3) r2H — mgX; rcosm + k3 r2fcosnsinn= (6)
=—(Psrcosn + (m3 + m,) gu signn).
BBonst oOo3HaueHns p = =, 2n, = ﬁ; 2n, = ﬁ; ok = 4y
my my mg3 my

m
nonaras — — 0, npeo6pasyeM MONydeHHbIE ypaBHEHHS (6) K BUAY:
m3

(1 +p)¥; + 2n,%; + 0ix; — pr(fjcosn —7?sinn) = %t) @)
1
r | —¥; cosm+ 2n,ricosnsinn = — (gcosn + % signﬁ).
BadukcuposaB Hecymiee Teno (xq := 0) U, MOJOKHUB KOIPDHUIUEHTHI
neMII(pUPOBAHUS U TPSHUS PABHBIMH HYJIIO, U3 BTOPOTO YPaBHEHHS MOTyYaeM:

i + oZcosn = 0, m?=§, T, =2T[\E. (8)

Takum o00pa3oM, Ha OCHOBe ypaBHeHUWH (8), dWacTroTra KoJeOaHMIA
racuTellsl 0OpaTHO IPOIOPIIMOHATIbHA PAJUYCy POJIHKA.

[onmyyennsie ypaBHeHUst JlarpaHka BTOpPOro poja Ui BBHIOpaHHOM
cuctembl (7) TPENCTaBISAIOT CUCTEMY HEIMHEWHBIX Iu(QepeHInaNTbHBIX
YpaBHEHHH, HCCIeJOBaHUE KOTOPOil 3arpyaHnTenbHO. C IHENbI0 YIPOIIEHHS
JTAIbHEHIIET0 MCCIIeJOBaHUsI paCCMOTPEHA JIMHEapU30BaHHAS MOJIENb 00BEKTa
C KATKOBOM CHUCTEMOI CEHCMOU3BOIISIIAN.

Hyry mukionnsl AB pazOuBaeM Ha HpSMONHHEHHBIC YYACTKU C YTIIOM
HakioHa o (puc.3). Cauraem, 9TO Yrojd O MOCTOSHEH Ha COOTBETCTBYIOMIEM
y9acTKe NUKJIONABL. BexTop S mpHOIM3UTEN HO paBHBIA MO MOAyJI0 ayre AB
LUKJIONIBI, OTIpEeIieT H3MEHEHHE MOI0KEHNS [IEHTPa MacC HECOMOTO TeJa.

‘ m; Cl .

Pucynok 3. KuaemaTuka crcTeMbl KOMITEHCAIIH KOJIeOaHnH.
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CocraBnss ypaBHeHus Jlarpamka, noiaydyaem:
(1+p)x; +2n,%; + ofx; = O pScosa; )

m .
S + 2ngScos?o = ¥; cosa — g sino. — gu sign ;

Hdns  pemeHuss cuCTeMbl ypaBHEHHH (9) HCIONB30BaH  METOJ,
OCHOBaHHBIN Ha pa3oKeHUHU peueHus B psag Telnopa.

Omnpenenena QopMyna Ui 4acTOTHI MalbIX COOCTBEHHBIX KoJeOaHWH
pabouero Teixa POJIMKOBOTO TAacHUTENs, HA OCHOBE KOTOPOH MOXKHO CIENaTh
BBIBOJIBI: POJIMKOBBIM TacuTeNb (QYHKIMOHUPYET TaK Ke, KaK W TPaJAUIIMOHHBIN
MasTHUKOBBIH TracuTenb Ha monasece. OJHako o00NacTb NPUMEHEHHS
MasTHUKOBBIX  TacuTeNeil Ha  MOJBece HE  pacIpoCTpaHseTcs  Ha
HHM3KOYACTOTHRIM Auamna3oH ®<1,8 'l u3-3a oueHb OOJBIIONW JIUHEBI IOABECA
L>3m. C gpyroil CTOpPOHBI, pPOJHMKOBBIE TacHTENN SBJISIOTCS OYCHb
KOMIIAKTHBIMU M 3(QQEKTHBHO CHIDKAIOT YPOBEHb MaKCUMAIbHBIX aMILIUTY/L
BBIHYKJCHHBIX KOJIEOAHMH BBICOTHBIX COOpPYKEHHH KaK pa3 B YKa3aHHOM
YaCTOTHOM JHaIra3oHe.

IlonydyeHHble ypaBHEHUS [JBHXCHHS JMHEAPU30BAHHOW CHCTEMBI
KOMIIEHCAINY MO3BOJIAT ONpenenuTs ypaBHeHUs AUX, Ha OCHOBE KOTOPBIX JIs
ONTUMAJIFHOH HACTPOMKH POJIMKOBOTO BUOPOTACHUTEINSI MOXKHO OIPEAEIHTH €ro
apameTpsl.
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HNPUMHEHME TEUMUKAIIMA B CHCTEMAX
KOPIIOPATUBHOT O 2JIEKTPOHHOI'O OBYYEHUSA

AHHOTAIIUSA

ONeKTpoHHOe OO0yueHHe TMepcoHalla B CHUCTeMaX KOPIOpaTHUBHON
MOJNTOTOBKM HAXOJWT CaMmMoe INHPOKOe TMpuMeHeHwe. K cokaleHuro,
3¢ (EeKTUBHOCTh TAKOTO 00yUeHUs KpaiiHe Hu3kas. [1o pesympTaraM menoro psmaa
HCCIICIOBAHUIA, B TOM YHCJIC MPOBEJCHHBIX aBTOPAMH CTAThH, YCIICITHBIME OBLTH
Bcero 5-12 % 31eKTpoHHBIX KypcoB 00ydeHus. OfHON N3 MIPUYHH CTOJIb HU3KUX
MOKa3aTeNe  SBISAETCS OTCYTCTBHE MOTHBAIMA W 3aWHTEPECOBAHHOCTH
oOydaembIx. OpHUTHHaTBHBIM pEIICHHEM JTOH TPOOIEMBI MOXKET CTaTh
MpUMEHEHHEe TeHMHU(HUKAIMA B CHCTEMaxX KOPHOPATHBHOTO JIIEKTPOHHOTO
obyuenus. OmpIT BHeApeHUS TeHMHUPHUKANIWKA B TOCIEAHHWE TOABI IIOKa3al
CYLIECTBEHHOE YIIYYIIEeHHE BCeX IIoKa3areneil KOpHOpaTHBHOTO OO0y4YeHHSI.
CyliecTByeT HEKOTOpOe IMpeayOexaeHue, uTo reiiMuduKkaius mnporecca
o0y4yeHusl mpuemiieMa TOJbKO JUIs JeTel IIKOJbHOrO BO3pacta W Juis
KOPIOPATUBHBIX CUCTEM sIBISCTCS M3numiHer. Ho ycreniHas mpakThka rOBOPUT
cama 3a ce0st M mporecchl reMMU(UKaMY YBEPEHHO 3aHUMAIOT CBOE MECTO B
Pa3IMYHBIX CUCTEMAX JJICKTPOHHOTO OOYYCHHUSI.

KiroueBbie ciioBa:

HUTPOBBIC MEXaHUKH, reiMupuKaIms, e-learning, CUCTEMBI

KOPIIOPATHBHOTO 3JICKTPOHHOTO 00yUYCHHS

B mHacrosmiee Bpems OONBIIMHCTBO KOMIIAHWH, KaK MajblX, TaKk H
KPYIIHBIX, OCYIIECTBIIIET JESATEIBHOCTh, HAINPaBICHHYID Ha OO0ydeHHe,
MOBBIIICHUE KBalM(UKAIMK CBOUX COTPYJHHMKOB. B KauecTBe IPEANOCHUIOK
BO3HUKHOBEHUS HEOOXOJMMOCTH OCYILICCTBICHHSI JaHHOH JesTelIbHOCTH
BBICTYIIA€T MHOXECTBO (pAKTOPOB: OTCTABAHUE COACPIKAHUS yUEOHBIX MPOrpaMM
BVY30B 1o oTHOIIEHHUIO K Pa3BUBAIOLIUMCS TCHACHLUSAM U HOBBIM TEXHOJOTHUSM,
HEJI0CTaTOYHOE KaueCTBO MOJIyUYEHHBIX 3HAHUH M HaBBIKOB HOBBIX COTPYIHUKOB,
cneuu(uKka HCHOJNB30BAHUSI ~ CT€KAa TEXHOJOTHMH B OTENBHBIX KOMITAHMSX,
MOSIBICHHE Ha PBIHKE HOBBIX MHCTPYMEHTOB W TEXHOJIOTUH, KOTOPBIMHU
HEOOXOAMMO OBJaJeTh, HEOOXOJUMOCTh aJalTallid HOBBIX COTPYAHHUKOB,
MPUIIEIIAX B KOMIaHUI0. PyKOBOACTBO KOMITaHUI 0CO3HAET, UTO AaTh Oa30BBIE
MIPaKTUYECKUE 3HAHHUSA NOTEHUUAIBHOMY COTPYAHUKY C HU3KMMH 3apIUIATHBIMHU
OXHIAHUSAMH W TOBHIIATh €ro KBaMH(UKAIMIO B Iporecce paboueit
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JIeSITENIbHOCTH OBbIBa€T ropasfo JELIEBNe, YeM OCYLIECTBISTh MOUCK M TOAOOD
OTIBITHBIX PAOOTHUKOB C BEICOKMMH O>KHIaHHUSIMHU 110 3apabO0THOM T1IaTe.

[loBbIlmeHne KOMIIETEHIUH COTPYIHHKOB M OOydYeHHE HCIIOIb30BAHHIO
HOBBIX TEXHOJIOTMH W WHCTPYMEHTOB — HEOO0XOIMMOCTh, IT03BOJISIONIAs
KOMIIAHWU CO37aBaTh KOHKYPEHTOCIIOCOOHBIH mpoaykT. C menpio obecredeHus
mporecca TOBBIMICHUS KBaTH(PUKAMK COTPYJHUKOB KOMITAHUH CO3MAIOTCS
KOPIIOPATHBHEIC CHCTEMEBI 3JICKTPOHHOTO 00y4eHus. OHAKO, CIeAyeT IIOHIMATh,
YTO KOpIIOpaTHBHOE OOy4YeHHe WMeeT cBoio cremupuky. s Toro, uro ObI
mporecc 00y4eHUsI He 3aHUMaIl OOJBIIYIO YacTh pabovero BpeMEeHH COTPYyTHUKA
W HE MeIlal BBIMOJHEHUIO €ro TPYAOBBIX OOSM3aHHOCTEW, METOIBI U CIIOCOOBI
00y4eHUs JOJDKHBI TTO3BOJISATH YCBAMBATh HAMOOJIbIIIEE KOJMYECTBO MaTepHaia 1
MUHHUMH3HPOBATh BpeMsi 00y4YeHusI.

Tak, B pe3ynpTare HCCIEIOBAHUs, NPOBEIEHHOTO IIPENoJaBaTelieM
locynapctBenHoro ynuBepcutTeta mTara Oraito Oarapom [leilmom u ero
MOCIIE0BATENSIMH,  OBUIM YCT@HOBJIEHBI 3aBUCHMOCTH MEXAY KauecTBOM
YCBOGHHOT'O TIpH OOYYCHHH MaTepuaia U (OpMaMu ero mpernonaBaHus. J(aHHbIE
pe3ynmpTaThl ObUTH O(QOPMIIEHBI C TOMOIIBIO, TaK HAa3BIBAEMOTO KOHYyCa OIBITa
Heitna (Dale’s cone of experience) (Puc. 1) [1]. Ucxons u3 mpencTaBICHHBIX
pe3yIpTaTOB MOXKHO 3aKIIOYUTh, YTO YTEHHE M MPOCIyIIHBaHHE HOBOTO
MaTepHalia Mo3BOJISET 3aIIOMHHTE JIMIITh HEOOIBIIYIO JOII0 MH(POPMAIUH, KOT/Ia,
B CBOIO OdYepenb, BBIIOJHEHHS pEATBHBIX MACHCTBHA WIM WX WMHUTALNA,
MTO3BOJISIET 3aIIOMHUTH Nopsaka 90% HOBBIX 3HAHUM, IPUMEHEHHBIX Ha IPaKTHKE.

3anomMHaeTCA CnocoBHocTe
10 % NpouMTaHHOrO /qTeHMe OnpenenaTe, NepeYncnATh,
OnMCbiBaTh, NOACHATD
20% ycAblwaHHoro Caywatme

Barnag Ha pUCyHoK
30% yeuoeHHoro

MpocmoTp BUAED
JemocTprpoBats,
Barnaa va obpazew/sxcnoHar BBINONHATE, NDUMEHATE

50% ycnblWwaHHOrO U

YEMASHHOTO HabnwogeHue 3a

LEMOHCTPALMENR AeicTBMA

Y4acTue B JUCKYCCHK,
70% cHa3aHHOTO MK

AHanWKpoBeath,
HanMcaHHOro BbICTYM/IEHUE C PEUBHD

€0343BaTh, OLEHHMEATS,
pazpaBaTbieaTs

90% CcRa3aHHOTO MAK VIMMTALMA PEaNbHON NERTENBHOCTH,
HaMWCaHHOro No

I'\UEO,EWAEHCTEIMH BbINONHEHWE peanbHOro AeUCTBMA

Puc. 1 Konyc [eiina
Takum 00pa3oM, K HacTosIIEMYy BpeMEHH OOydYEeHHE, B TOM YHCIE H
KOPIIOpAaTHBHOE, YXKE HE MPEINCTaBIsIeT U3 cebs mepenady Habopa cBeIeHHU 00
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n3ydaeMoi mpenMeTHod oOmactu. OOydeHue cCeromgHs — 3TO CHOCOO
MIPEAOCTABJICHHUS] BO3MOXKHOCTH 3MIMPHUYECKH IOJIYYUTh HEOOXOIMMBIE HaBBIKA
W JIOCTHTHYTh HMHCAWTOB HAa OCHOBE CBOEIr0 INEpPCOHAJIBHOro OmbITa. MrpoBbie
OM3HEeC-CUMYJISILIMK, KOTOphle NO (akTy M SIBISIOTCS HMHTAaLMeHd peanbHON
JIeSITENIEHOCTH, KaK HENb3sl JIydIlle MPEAOCTaBIIIOT TaKylo BO3MOXHOCTh. Bexp
YTO, KaK HE WIpa IO3BOJSET MMETh BO3MOKHOCTH COBEpIIATh OIIMOKH H3-32
HETIPaBWIBHO MPUHATHIX PELICHUH, 0e3 KaKuX-JIMO0O0 MOCIEACTBUHA M YUINUTHCS Ha
HUX, YYUTBIBasl JaHHBIHA OMBIT IIPU NPUHATHN PELICHUII B CIIEIYIOMINH pa3.

Cot IIpubatu (Seth Priebatsch), 6pBmuit HR-gupexrop xommannu Google
U OCHOBATENb KOMIIAaHUU MO pa3pabOTKe UTPOBBIX MPHIOKEHHH I MOOMIIBHBIX
mwiarpopm SCVNGR, Ha omHolt u3 koubepenimit TedX mpousuéc dpazy «Ecmu
JIaTh COTPYAHUKY BO3MOXKHOCTH OBITh MayiafiuHoM 80-ro ypoBHS (CHIIbHEHIIHit
nepcoHax urpsl World of Warcraft), on Oyner padorars ropazno syqme»[2]. Cat
[Tpn6>3Tu BEIIENSET JIBE OCHOBHBIE MPOOJIEMBI IIPU MPOXOXKIECHHN OOy4YEeHUs B
KJIACCHYECKOM BUJIE:

a) Henmocrarok BOBIIEYEHHOCTH, HACTYIUICHHE CKYKH H3-32
BBITOJIHEHUSI PYTHHHBIX JEHCTBMM W IIOXO OPTaHW30BaHHOW CHCTEMBI
OILIEHUBAHUS PE3yJIbTATOB;

b) YurrepctBo (00OMaH) €O CTOPOHBI OOYYalOmIUXCS W3-3a
CJIMIIIKOM CJIOJKHBIX HeIu(epeHInpOBaHHBIX IIeNeii.

Brenpenne redMUHUKAIMA CIIOCOOHO pPEIINTh HaHHBIE ITPOOIIEMBL,
MOBBICUTh ~ BOBJICUYEHHOCTH W MOTHBammioo  oOydwarommxcs.  [lonsTue
rediMuduUKalMi  ONpeneNseTcsi KaK «UCIOJb30BaHHE WIPOBBIX HJIEMEHTOB H
METOJ/IOB MI'POBOTO JM3aliHa B HEUTPOBBIX KOHTEKCTaX; MPUMEHEHHUE MOJXO0JOB,
XapaKTepHBIX Ul KOMITBIOTEPHBIX WIP HEHI'POBBIX IIPOLECCOB C LENBIO
NIPUBJICYEHHS TIOJb30BaTEeH, IOBBIICHHS WX BOBJICYEHHOCTH B peEIICHHE
NIPUKJIAHBIX 3a]a4, J100 MCIOIb30BaHKE MTPOIYKTOB U YCIyT noTpedurensimu. B
OCHOBE TeHMH(UKANWU - aHAIW3 MOBEACHUS YEJIOBEKa, & TAKXKE METOOJIOTHS
MIPaBUJIBHOIM MOTHBAIMM, UCXOJISINAs M3 aHAIN3a ITOBEJICHUS JaHHOTO YEJIOBEKa»
[3].

Ilo nanHbIM nccnemoBanus Gartner PBHIHOK YCIYr IO BHEAPEHHIO
MporpamMM, 00ECIEUNBAOIINX BHEIPEHUE UTPOBBIX HHCTPYMEHTOB B HEHTPOBBIX
mporeccax  jgocruraet $2,8 mupa., a Ttak ke, uro Oosee 40% KommaHui,
YIPaBISIOIMX WHHOBAI[MIOHHBIMHU IIPOIECCAMU, TeHMHU(MHUIUPOBAIHA MPOLECCHI
MOTHBAIMH, O0YUYEHUS TIepCcoHANIa U yIPaBIEHHU KOPIIOPATUBHON KyIbTypoi [4].
JlaHHBIN  (aKT CBHIETENBLCTBYET O BOCTPEOOBAHHOCTH MOJOOHOrO poja
KOPIOPATHBHBIX CUCTEM O0yYEHUs.

Tak, nanpumep, kommnanuss McDonalds B SImonun reiimMudunmpoaina
npouecc o0y4deHUsI HOBBIX COTPYAHHKOB C IOMOIIBIO Pa3pabOTKH oOydaromien
urpsl ans wiatrgopmsl Nintendo DS [5]. Wrpa oOy4aer HOBBIX COTPYAHHKOB
OCHOBHBIM HaBBIKaM IPUTOTOBIICHHSI Oyprepos, kapTodesst ppu n yOOpKH cBOETO
pabodero mecta. B pesynprare npuMeHeHHs pa3pabOOTaHHON WIPBI Bpems,
3aTpadynBaeMoe Ha 0OydeHHWE HOBOTO COTPYIHHMKA COKPaTHIAach BIBOE, TaK Kak
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COTPYAHUK 20 (S) § BO3MOXXHOCTb OTTa4yuBaTh HaBBbIKU B BUPTYAJIbHOM
IIPOCTPAHCTBE MIPHI, UCIIOJB3Ysl KaPMAaHHYIO MI'POBYIO KOHCOJIb, M, IPUXO/S Ha
pabodyee MecTo OH YK€ 3Hajl BCIO IOCIIEIOBATENLHOCTh NEWCTBHH W 3aiad.
Komnanus McDonalds (Japan) motparuna $2,2 miH. Ha pa3paboTKy U BHEAPEHHE
JTAHHOW WTPHI B Mporiecc 00ydIeHUsI HOBBIX COTPYAHUKOB. Llens, mpecnenyemas B
XO/e BHEApPEHMs TeiMH(HUKanu IO COKPAIICHWIO BPEMEHH OOydYeHHs HOBOTO
nepcoHasa OblIa yCIeIHO JOCTUTHYTA.

Emé omHuM MpakTHYecKHM MPUMEPOM TNPHMEHEHHS TeiMU(UKAINHA B
mporecc OOy4deHHsT COTPYyIHUKOB sBisercs wurpa Renault: Ultimate Sales
Manager

paspaboranHas ans komnanum Renault. OHa peannzyer BO3MOXKHOCTH
o0y4eHus] TlepcoHaja CTaHAapTaM OOCIy)XMBaHHMs B  aBTOCEpBUCE U
KOPIOPAaTHBHOW KyJbType KommaHud. COTPYIHHUKY HEOOXOAWMO BBIIIOJIHUTH
BCIO Ipoueaypy OQOpMIEHHS 3aKka3a Ha aBTOMOOWIb C HCIOJIB30BaHUEM
oOyyaromiero mnpwiokeHusl. Tak e NPHIOKEHHs IO3BOJISET OCYIIECTBISTH
CHUMYJISILIMIO YIIPABJICHHUS OTAEIOM MPOJak ¥ aHTUMOHOIIOJIEHBIM YIIPAaBICHUEM.
JlaHHOE WrpoBOE NPWIOKEHHE  TIO3BOJSIET TPEHUPOBATH YNPABICHUYECKHUE
HaBBIKM, JOOWBasCh pe3yJdbTaTOB B  BHUPTYalbHOM  IIPOCTPAHCTBE, C
BO3MOXKHOCTBIO JIeJIaTh OINMOKM M YYUTHIBATh MAHHBIA ONBIT B OymymIeM.
Kommnanust yuuThIBaeT BUPTyalbHBIE PE3YJIbTATHI, IPUBS3BIBAS M3 K PEATBHOMY
KPI corpyaaukoB. JlaHHBIA CIOCO0 TeHMHQPHUIIMPOBAHHOTO OOydYeHHUS OBLI
npuMeHEH KoMmmaHued B 37 cTpaHaX, HCIOJNB3YsA pPa3pabOTaHHOE HIPOBOE
MIPUJIOKECHUE, TIepeBeIEHHOE Ha 18 A3BIKOB.

Tak e, ucXoAs W3 pe3y/bTaTOB aHalM3a CYLIECTBYIOIIMX IPAKTHUK
MIPUMEHEHHs WIPOBBIX MEXaHHUK B CHCTEMaX KOPIOPATHBHOI'O 3JEKTPOHHOTO
o0y4eHus, MOXHO KOHCTaTupoBaTh clenytomue ¢aktel. B pesyibrare
BHEJIpeHHE TeMU(UKAUY B MpPOLIECC OOyYeHMs areHTOB CBOMCTBaM HOBBIX
MPOAYKTOB (papMarieBTU4YEeCKOi kommaHuu Astra Zeneca 97% COTpYIHUKOB
ucnons3oBanu cepsuc Go To Jupiter st oOyuenns, 95% u3 HUX MPONUTH Bce
mpegocTaBisieMble  yueOHbIe Monyiam [6] . BoBied€HHOCTH COTPYAHHUKOB
KOMIIAaHMM B TIPOILECC TIPH 3TOM BO3pOCia Ha CTOJIBKO, YTO YacThb M3 HHUX
NpoJOJKalla  BBINIOJIHEHWE 3aJaHMii B Hepabouee Bpemsa. bmaromaps
HCIIOJIb30BAHUIO MIPOBOl MEXaHWKU KOOMEpalud BO3pPOCNIA U CIUIOYEHHOCTh
koiutektuBa. Kommanmsi Deloitte Consulting paspaborana wu  BHexpuia
oOyuaroryro mporpammy Leadership Academy mms  CBOMX COTPYIHHKOB,
3aHUMAIOIIMX  PYKOBOJSIIME  JODKHOCTH.  bimarogapss — NpUMEHEHHIO
rediMudUKaIy KOJIMYECTBO MOJIB30BaTEIICH, KOTOPBIE €XKEJHEBHO BO3BpAIAIIICh
K mporpamme BeIpocno Ha 46.6%, exenenensHo — Ha 36.3%, ocBoeHue
00yJaroMuX KypcoB CTaJ0 MPOUCXOAUTH B cpenHeM Ha 50% OvicTpee [7].

Ha ocHoBe aHaynm3a CyniecTBYIOIIMX IPAKTUK BHEAPEHUS redmMudukanyn
B KOPIIOPaTUBHBIE CHCTEMBI OOYUYCHHS COTPYIHHKOB, MOXKHO 3aKJIIOYHTh, YTO
THIIOTE3a O TMOBBIIIEHMH YPOBHS BOBJIECYEHHOCTH W MOTHBAIMH OOYYarONIHXCS
COTPYIHHKOB ¥  COKpAalICHWHM  BpEeMEHH  OOydYeHHs  JEHCTBUTENBHO
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MOATBCPKAACTCA IMOJTYUCHHBIMU PpE3yJibTaTaMU KOMHaHl/II\/II, MMPUMECHAOIIUX
JITAaHHBIE CUCTEMBI.
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YHuBepcUTeT)

METOJUKA MATEMATHYECKOI'O IINTAHUPOBAHUA
3KCIEPUMEHTA IO OIIEHKE HEOTHOPOJJHOCTHU CBOMCTB

OEHTPUOYI'NPOBAHHOI'O BETOHA

Her coMHeHHs B TOM, YTO OCHOBHBIC CBOWCTBa LEHTPU(YTHPOBAHHOTO

O0eToHa: ero IUIOTHOCTb, IPOYHOCThb, AeHOPMATHBHOCTH U JIOJITOBEYHOCTH

3aBUCST OT OOJIBIION IPYMIbl TEXHOJOTMYECKUX M MPOU3BOICTBEHHBIX (haKTOPOB.

Takoe »xe BiusHME 3TH (akTopsl OyOyT OKas3bIBaTh M Ha HEOJHOPOTHOCTH

OCHOBHBIX CBOWCTB OeroHa. OJHAaKO, B HAllleM CiIydyae, CIeIyeT TaKkKe U3y4HTh

B3aUMOBJIMSTHUE TEXHOJOTMYECKUX M TPOU3BOJCTBEHHBIX (AKTOPOB Ha ITY

HEOJHOPOAHOCTh, TaK KakK B psiJie ClydaeB OJHH (haKTOPBI MOTYT yCHIIMBATh WIIN

OCIIABJIATh BIMUSHUS IPYTHX.
Takoe  B3aumoBimsiHME  (AaKTOPOB  Ha  OCHOBHBIE  CBOMCTBA
LHEHTPU(YTUPOBAaHHOTO OETOHa M WX HEOAHOPOAHOCTH IO TOJIIMHE CTEHKU
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JydYlle  BCEro  MCCIEAOBaTh  IyTEM  MaTeMaTH4ecKoro  IJIaHUPOBAHUS
SKCIIEPUMEHTA, COCTABJICHHS U aHAJII3a MaTeMaTHUYECKUX MOJIEIIeH.

Hdns  peanmM3anuy — MaTeMaTHYECKOTO IUIAHMPOBAHUS  OKCIEPHMEHTA
clleyeT Tpexkae Bcero chopMyJIMpoBaTh 33hauyM, ONPENENTUTh KPUTEPHU ee
peanmzanuu U GaKTOPH BAPEUPOBAHHUS.

[MocraHoBKa 3amaun 3aKIIOYacTCs B UYETKOW (HOPMYIHPOBKE IENH
AKCIICPUMEHTA, a B KAUeCTBE KPUTCPUEB €€ pealTu3alliiil MOXKHO IPHHATH JIIO0BIS
KOHTPOJHPYEMbIE CBOWCTBa OETOHA.

B kauectBe (hakTOpOB BaphHpPOBAHWS BBIOMPAIOT TaKHE MapaMETPHI,
CBOICTBA OETOHA WIIM TEXHOJIOTHYECKHE BO3JCHCTBHS, KOTOPHIE:

1. gBIAIOTCA 3HAUYUMBIMH JJIA 3aJaHHBIX KPUTEPUCB,

2. UMEIOT KOJIMYECTBEHHYIO MEpY;

3. B3auMo3aMeHsIeMbIE U yIPaBiIsIeMble B TEUEHHUE BCETO IKCIIEPUMEHTA.

[ostomMy it BbIOOpa (DaKTOPOB BapbUPOBAaHUS MPEXIE BCETO
COCTAaBIISIIOT UX IE€PEUYEHb U BAPHUPYIOT MO CTENEHU BaXKHOCTH.

BaxxapIM sBIISIETCS. BBIOOP OCHOBHOTO YPOBHS KaXKIIOTO HCCIIEAYEMOTO
¢akropa. [TosTOMy B KaueCTBE OCHOBHOTO YPOBHS (PAKTOPOB MPHUHUMALTCS TAKOE
COCTOSIHHE CHCTEMBI, O KOTOPOM W3BECTHO W3 AaNpHOPHBIX CBEACHUH, dYTO
KPUTEPUH OIIEHKH MMEeT HAWIYYIINA BBIXOI, WM MPEIIOIaraeTcs, 4To IpHU
Takoil KoMOMHAIIH (HaKTOPOB €r0 MOXKHO O’KUAATH.

[Tocne Ha3HaueHHWsT OCHOBHOTO YPOBHS KaXXIOTo (pakTopa mepexomsr K
BBIOOPY MX WHTEPBAJIOB BapbUPOBAHUS, MOJ] KOTOPHIMU ITOHUMAIOTCS BEJTMYHHBI
3aJaHHBIX OTKJIOHEHWA B MEHBIIYI0O WM OONBIIYI0O CTOPOHY OT OCHOBHOTO
YPOBHH. HpI/I OTOM HUHTCPBAJIBI BAPbUPOBAHUA CIICAYCT HadHadaTb TaKUMHU, IIPU
KOTOPBIX OCTAETCs CMBICI TPAKTUYECKH UCCIIE0BATh IaHHYIO CUCTEMY .

[lepexon oT Qu3nyeckux 3HAUYCHMM (AKTOPOB K KOJMUPOBAHHBIM U
HA000POT OCYIIECTBISIETCS 1O (hOpMyJIe
X, = X1 —Xq9

A

rze X, — KOJUpOBaHHOE 3HaueHue (hakTopa;

X — (pakTHUecKOe 3HaUeHHe (aKTopa;

X109 — OCHOBHOH ypoBeHb (pakTopa B pU3NUECKOM BBHIPAKECHHUH;

A, — uHTEpBan BapbUpoBaHus (akTopa.

[locne »sTOro COCTaBNSAIOT IUIAH JKCIIEPUMEHTA, TPOU3BOAAT  €ro
peanu3anuio 1 00padOTKy ITOTyYCHHBIM OTBITHBIM PE3YyIbTAaTOB.

KommyecTBO TPOBOAMMBIX JKCIIEPUMEHTOB YCTaHABIMBACTCS BHIOOPOM
IUTaHA ¥ B pe3yibrare oOpabOTKM €ro pe3yslbTaToB  COCTaBISIOTCS
MAaTEMATUYCCKUE MOACIIH. CaMbIMH IMPOCTBIMU MOACTIAMU, y}IO6HBIMI/I JIIsL
aHaliu3da, sABJIAKOTCA YpPaBHCHHA, TMOJY4Ya€MbIC IIpU pealn3allud IOJHOT'O
(haKTOPHOTO IKCIIEPUMEHTA.

3KCHepI/lMeHTaJ'II>HaSI pcaiusanus MpUHATOIO IJjiaHa MO3BOJIACT IOJIyYaThb
3Ha4YeHHs1 (PYHKIMU OTKIIUKA.
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JIOCTOBEpPHOCTh MONYYEHHBIX YPAaBHEHMHM PETPECCHHM MPOBEPSIETCS IO
BEJIMUMHE 3HaueHHs Kputepusi Duuiepa, KOTopas HE JOJDKHA MPEBBILIATH
KPUTHYECKOTO TIPH 33JaHHOM YPOBHE 3HAYMMOCTHU M BEIOPAHHOM YHCJIEC CTCIICHEH
cBoOombl. ['paduueckas HHTEpHpeTalUs MONTYYaeMBbIX YPABHEHUH PErPecCHU
MMO3BOJISICT KAYECTBCHHO M KOJNWYECTBCHHO OICHHUTH BIHUSHHUE BaphHPYEMBIX
(haKTOpPOB HA KPUTEPUH OIICHKH U CIIEJIaTh HEOOXOANMBIE 3aKITFOUCHUS.

© Snosckas A.B., Taposu A. T'., 2018
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PEIIEHUE
0 NIPOBe/ICHUHU
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MexayHapoaHOMH HAYYHO-NIPAKTHYeCKOH KOH(epeHuun
NHPOPMALIUA KAK IBUT'ATEJIb HAYYHOI'O IIPOI'PECCA

B cooTBeTcTBUM € IIIAHOM IIPOBEJCHUS
MexryHapOAHBIX HAYIHO-TIPAKTHYECKUX KOH(pepeHIui
ATreHTCTBa MEXyHapOHbBIX HCCIEI0BaHUN

1. Henp KoHDEpeHIMH - pPa3BUTHE HAYYHO-HCCIIEOBATENBCKOW NEATETPHOCTH HAa TeppHTOpHH P,
OIMIKHETO M NAJbHEro 3apy0ebs, NPEJICTABICHUE HAYYHBIX M MPAKTHYECKHX NOCTHIKEHUH B Pa3IMYHBIX
0071aCTAX HAYKH, @ TAKXKE anpoOaIys pe3yIbTaToB HaydHO-PAKTHIECKOI JIeATeIbHOCTH

2. I[J'lﬂ TIOATOTOBKH W ITPOBEICHUSA KOHCl)epeHL[Hﬁ YTBEPAUTH COCTaB OPraHU3allHOHHOI'O KOMUTETA B JIMIIE:

1) Anues 3akup ['yceiin orubl, 1okTOp Gunocodun arpapHeIX HayK

2) Aradonos IOpuii AnekceeBHd, JOKTOp MEIAHLMHCKUX HAaYK, TOLEHT

3) Annakymesa Ajuta BpoHHcIaBOBHA. KaHIUIAT SKOHOMHYECKHUX HayK,

4) AneiinukoBa Enena Bnagumuposha, npodeccop

5) banuresa 3uiist BaruszosHa, 10KTOp (rIoI0rHYecKuX HayK, mpodeccop

6) Baiirysuna Jlio3a 3akueBHa, KaHANJAT SKOHOMUYECKHX HAYK, JOLEHT

7) Banecsin Amor CapkicoBrY, JOKTOp MEJHLIMHCKUX HayK, podeccop

8) Bacunbser denop IleTpoBuy, TOKTOP IOPUAMYECKUX HAYK

9) Bunesckas AnHa BsuecnaBoBHa, KaHM/IAT M1€J]arOrMYeCKUX HayK, JOLEHT
10) Benbunnckas Enena BacuiibeBHa, KaHAMAAT XMMUYECKHUX HAYK, JIOLEHT
11) Tamimosa I'y3anus AGkaanpoBHa, KAaHAKAT YdKOHOMUYECKHUX HAYK, JOLEHT
12) T'ermanckas Enena BajieHTHHOBHA, IOKTOp Ie/JarorMyecKuX HayK

13) I'py3unckas Exatepuna MropesHa, KaHAUIAT IOPHIUUECKUX HAYK

14) T'ynues Urban AnuneBny, KaHAWAAT SKOHOMHYECKHUX HAYK

15) Jlatuit Anekceii BacunbeBny, TOKTOp MEANLMHCKHX HayK, mpodeccop

16) Jlonros Jimutpuii BaHOBHY, KaHJMAAT 3KOHOMUYECKUX HAYK,

17) 3akupoB MyHaBup 3aKMeBUY, KaHMIAT TEXHUYECKUX HaYK,

18) MBanoBa Huonua MiBaHoBHa, JOKTOP CENbCKOXO3SHCTBEHHBIX HAYK,

19) Kanmyxuna CeTiiana AHaTOJIbEBHA, JOKTOP XUMHYECKUX HayK, Tpodeccop
20) KynukoBa TarbsiHa MIBaHOBHA, KaHIUIAT NCUXOJIOTHYECKUX HAYK

21) Kypmanosa JInnus PammmjioBHa, 10KTOp S5KOHOMHYECKHX HAyK

22) Kupaxocss Cycana ApceHOBHa, KaHAUAAT IOPHANYECKUX HaYK,

23) Kupxnumbaesa Xymaryiap CisiMOeKoBHa, JOKTOP BETEPHHAPHBIX HAYK
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24) Knenuna Enena AnatosnbeBHa, KaHAWAAT GUIOCOPCKUX HAYK
25) Ko3sbipeBa Onbra AHaTONbEBHA, KAHANJAT MENArOTHYECKUX HAYK
26) Konpnpammxun Auzapeit bopucoBuy, 10KTOp SKOHOMHYECKUX HAYK
27) Kononarkoa Osbra MuxaiiioBHa, JOKTOp MEIHIIMHCKUX HAYK
28) Mapxkosa Hanexna I'puropseBHa, JOKTOpP HEAarornyeckux Hayk,
29) MyxamaneeBa 3undupa OaHUCOBHA, KAHANIAT COLMONOTHYECKUX HAYK,
30) TleckoB Apkanuii EBrenpeBny, KaHANAAT MOJUTHYECKUX HAYK
31) Ilonomapesa Jlapuca HukonaesHa, KaHAUIAT SKOHOMHYECKUX HAYK
32) TlounBanos Anekcanjap Braaumuposuy, 10KTOp MEAMIMHCKHX HayK
33) IIpomnn MBan AnexcanapoBuY, JOKTOP TEXHUYECKHX HAYK,
34) Cumonosuy Hazesxia HukonaeBHa, KaHAUIAT ICUXOIOTMYECKUX HAYK
35) CumonoBu4 Hukonaii EBrenbeBny, JOKTOp NCUXOJIOTHYECKUX Hayk, akageMuk PAEH
36) Cupuk Mapuna CepreeBHa, KaHAUIAT OPUANUECKHX HAYK
37) CwmupHos ITaen I'eHHAIbeBUY, KAHAUAAT MEAArOTHYECKHX HAYK
38) CykuacsiH Acatyp AnbOepTOBHY, KAHAWAAT SIKOHOMUYECKUX HAYK.
39) Crapues Anjpei BacuinbeBnd, JOKTOp TEXHUYECKHX HAyK
40) Tanaesa 3am¢upa PaducoHa, JOKTOp 1€1aroruuecKux HayK
41) Venelin Terziev, Professor Dipl. Eng,DSc.,PhD, D.Sc. (National Security), D.Sc. (Ec.)
42) Iunkuna Enena JleonnioBHa, 1OKTOP COLMOIOTHYECKUX HAYK
43) Insxos Cranncnas MuxainoBud, T0KTOp GH3MKO-MaTeMaTHUECKHX HAYK
44) IOposa Kcenus MropesHa, KaHAMAAT UCTOPHYECKUX HAYK
45) 1OcynoB Paxumbsn ['aiMMbsiHOBHY, TOKTOP HCTOPHYECKUX HAYK
46) SIarupos Asat Ba3uposud, 10KTOp 5KOHOMHYECKHX HAyK
47) Slpynnun Payns PadasnnoBuy, 10KTOp 9KOHOMHYECKUX HAYK

3. Jlyns moarotoBky U nposeneHust KondepeHiuii yTBepaAnTs COCTaB CeKpeTapuata KOHGEpeHIMH B JIHLe:

1) Kupeesa M.B.
2) T'aneesa I'.M.
3) Hockos O.b.

4) 3pipsinoBa MLA.

4. HOL[]"OTOBI/ITB ¥ pa3ociaTh HHq)OpMaL[HOHHOC TMACbMO BCEM 3aMHTEPECOBAHHBIM JIMLIAM
5.B Heﬂeﬂbﬂ]ﬂﬁ CpOK T10CJIe KOHCi)CpCHL[H" TIOATOTOBUTH OTHYET O €€ IIPOBEACHUH.

6. Ony6auKoBaTh COOPHHK 110 UTOraM MeXayHapoaHON HayYHO-NPAKTHYECKOH KOH(EPEHINH, Pa3MEeCTHTh
9JICKTPOHHBIH BapHaHT COOPHHKA Ha O(UIIHAIBHOM CalfTe M OCYIIECTBUTH IIOYTOBYIO PACCHUIKY COOPHUKOB

7. 1'[0}11‘01‘013141‘5 JUIUIOMBI Yy9aCTHUKaM Me)l(}lyHapOlIHOf/i Hay'{HO—l'IpaKTPI‘ICCKOﬁ KOH(i)CpCHL[H"

Jupexrop OO0 «AMHW»
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3AKJTIOYUTEJBHBIA AKT
1o uToram MeKIyHapoAHOI Hay4YHO-TIPAKTHYECKOI KOH(epeHU U
«MHO®OPMAIUA KAK JIBUT'ATEJIb HAYYHOI'O ITIPOTI'PECCA»,
cocrosiBmericsi 22 sinpapsi 2018 r.

1. 22 suBaps 2018 r. B 1. CapaToB cocrosuiach MexayHapoJaHas Hay4dHO-
npaktideckas — koHpeperuuss «MHOOPMAILIMSA KAK JIBUIATEJIb HAYYHOI'O
TTIPOI'PECCA». llenb koH(pepeHIH: pa3BUTHE HAYYHO-UCCIIEIOBATEIBCKON NEITeNIbHOCTU
Ha Tepputopuy PO, GiipkHero n nansHero 3apy0ebs, IPeICTaBIeHHE HAYYHBIX U IIPAKTHISCKHX
JOCTIDKGHMH B pas3AMYHBIX OOJIACTAX HAyKd, a TaKkKe ampoOanus pe3yibTaToB HaydHO-
MPaKTHYECKOI AesTENbHOCTH.

2. MesxyHapoHas Hay4HO-TIpaKTH4YecKas KOH(EepeHIMs MpHU3HAHAa COCTOSBIICHCH,
1esb JOCTUTHYTOMH, a pe3yIbTaThl IOJI0KUTEIbHBIMH.

3. Ha xondepenimo 6bu10 mpuciano 219 crateil, U3 HUX B pe3yibTaTe MPOBEPKH
MaTepuaoB, Obuta orobpana 205 crarei.

4. VYyacrtoukamu koHpepeHuuu cramu 308 generatoB u3 Poccum, KasaxcraHa,
V36exucrana, Kunprmsmm, Apmennu, I'pysum u Asepbaiimkxana. Bcem ywactHmKam
MIPeIOCTaBIICHbBI AUIIIOMBI.

5. PexoMeHIOBaHO HaNamUTh OoJiee TECHBIH KOHTAKT ¢ MHOCTPAHHBIMH YYCHBIMH C
LEeTBI0 Pa3BUTHSI MEXKITyHAPOIHBIX WHTETPALIMOHHBIX IPOIECCOB M OOMEHA OIBITOM HayJHOMH
JIeATEeNbHOCTH 110 H3y4aeMoi podIeMaTHKe

6. BpIpakeHa OnarogapHocTh BCEM y4YacTHHKaM MEXAyHaApOTHOH  Hay4dHO-

MPAKTHYECKOH KOH(EPEHINN 3a aKTHBHOE Y4acTHE H KOHCTPYKTHBHOE M COZACPIKATEILHOE
00CyXIECHHE ee MaTepHaIoB

Jupexrop OO0 «AMI» /w/%/ IMumamayx W.H.
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