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KOHHENIHWS KOCMAYECKOI'O PAKETHOI'O IBUT'ATEJIA
3JAMKHYTOI'O OMKJIA C PEAJIMBAIIMEN DDPPEKTOB
NPUCOEAMHEHUA MACC

B.B. AnosuioHoB,

I.¢.-M.H.,

WuctutyT 0bmeit puzuku uM. akan. A.M. Ilpoxoposa PAH,
yi. BaBunosa 38, 119991, r. Mockaa.

B.A. bornanos,

I.T.H., okcriepT [TAO «OJK-Catypn», npod.,

PI'ATY um. I1.A. ConoBbéBa,

r. Pe16bunCK, mpocnexT Jlennna, 163.

AnHoTtammsa: IlpencraBieHbl pe3ynbTaThl HCCIEIOBAHUN IO
peanuzalydy  MyJIbCUpPYIOLIEro pabouero mpouecca B PEAKTUBHBIX
OBUraTensX, O0OeCHeYMBAIOIIETO HPHU  ONPEAEIEHHBIX  YCIOBHUSX
KauyeCTBEHHOE  YJIy4YIllEHHEe  TATOBBIX  XapaKTepUCTUK  3a  CUET
MHOTOKPAaTHOI'O MPUCOEIMHEHUsST Macc rasa. biarogapst qanHomy 3¢ dexty
BO3MOXHa 3(QeKTruBHas peanu3aunusi 3aMKHYTOrO LHMKJIA C COXpaHEHHEM
TATH JUIS JIA3ePHOTO PAKETHOTO JBUTAaTeNs. 3HAUYUTENBHOE COKpallleHHe
pacxoza pabouero Tena MMeeT OOJIBIIOE 3HAYCHHE JUIS KOCMHUYECKHX
JBUTATEIIEH.

Karouessbie cjoBa: JIa3epHBII PaKeTHBIN JBUT'aTelb,
IyJIbCUPYIOIIMI ~ PEAKTUBHBIM  ABUraTellb, IPUCOCIWHEHHAs  Macca,
3aMKHYTHIH UK, STIG — TexHOMOTHS
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CONCEPT OF A CLOSED CYCLE SPACE ROCKET ENGINE
WITH IMPLEMENTATION OF MASS ATTACHMENT EFFECTS

V.V. Apollonov,

Doctor of Physical and Mathematical Sciences,

Institute of General Physics named after acad. A.M. Prokhorov RAS,
st. Vavilova 38, 119991, Moscow.

V.1. Bogdanov,

Doctor of Technical Sciences, expert of PJISC "UEC-Saturn”, prof.,
RSATU named after P.A. Solovyova,

Rybinsk, Lenin Avenue, 163.

Annotation: The results of research on the implementation of a
pulsating working process in jet engines are presented, which, under certain
conditions, provides a qualitative improvement in traction characteristics
due to the repeated addition of gas masses. Thanks to this effect, it is
possible to effectively implement a closed cycle while maintaining thrust
for a laser rocket engine. A significant reduction in the consumption of the
working fluid is of great importance for space engines.

Keywords: laser rocket engine, pulsating jet engine, added mass,
closed cycle, STIG technology

B CIIIA mnpoBeneHbl UCHBITAaHUS B KOCMOCE OECIHIOTHOTO
netarenbHoro anmnapata (BIIJIA) Boeing X-37B. BIIJIA neran noutu jBa
rojia, 3HAYUTEIHHO MEHSJI OpPOMTHI, 4TO TpeOyeT OOJBIIMX PacXOlI0B
TOIUTMBA W COOTBETCTBEHHO YBEIMYEHHBIX OOBEMOB 0akoB, 4ero He
oTMe4YeHO. M3BECTHO TOJIbKO, YTO B TOJETE MCCICIOBAINCH TEIIOBBIC
«kosebarenbHbIe» TPYOBI, JCKTPUUECKUI PaKeTHBIN (MOHHBII) JIBUTATENh
(OPMI). Pabouee teno — ra3 kceHoH. J[Burarenb co3maérT CpaBHUTEIHLHO
HEOONBIIYFD  TATY JUIs  MaHeBpupoBaHusS B  kocmoce. ClioBo
«KOjIcOaTeIbHBINY, HAaBEpPHOE, MOXKET OBbITh IEPEeBEICHO W  Kak
MyJbCUPYIOIIMNA. A B MyJbCUPYIOIIEM PEAKTHBHOM JBUTaTese, Kak OyneT
MOKA3aHO HWXKeE, 32 CYET NMPHUCOCIWHEHHUS COOCTBEHHBIX, OTPaOOTaHHBIX
Macc raza BO3MOXHO COKpAIleHHEe pacxojia pabouero Teja u BO3BpAICHIE
€ro B pabouuit UK.

ISSNZ713-0010 HAVHDE CETEBOE VBIAHE
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Utak, paccMOTpuM BO3MOKHBIE HPOLECCHI, KOTOPhIe MOTYT OBITH
WCIONIb30BaHbl TpPU CO3JaHHsI TOAOOHOTO PEaKTHBHOTO JBUTATENs C
peanu3anueil HOBbIX HAYYHO-TEXHUYECKUX PELICHUI:

1. IIpoenernsie B IIAO «OJK-Carypr» w#cciIeqoBaHUS
MyJbCHUPYIOIIEro pabodero mpolecca B PEaKTHBHBIX JBUTATENsAX (B
OCHOBHOM, CO3JaHHBIX Ha 0a3e 30JOTHHKOBOW KaMepbl cropanus V =
const,) TTOKa3aJId BO3MOXKHOCTb YBEJIMYEHHSI TSATH BBIXOIHOTO YCTPOMCTBA
3a Cu€T MPHUCOCAMHEHMs] MacChl ra3a KaKk W3 BHEIIHEH Cpeapl, Tak u
oTpaboTaHHOH (COOCTBEHHOW - W3 MpEABLAYIIEro pabodero MUKiIa) B
konebaTensHOM Tiporiecce [1-3]. Ilpu ckBakHOCTH pabOYMX MyJbCAIWH,
ONM3KOW K HYIIO, BO3HUKAET B3aUMOJICHCTBHE MacC, OOYCIIOBJICHHOE
Pa3HOCTBIO CKOPOCTEH XBOCTOBOM YacTH OTPaOOTaHHOM ITUKIOBOM MacChl U
(hpoHTa cnexyroreii 3a Helt (puc. 1).

U

Pucynok 1 — Tunuunoe pacnpeaenenue ckopoctu U no anuHe L
LUKJIOBBIX Macc rasa

B uccnenosanusix [1] B onpenenéHHbIX YCIOBHAX OBUIO OTMEYEHO
ABJICHHE pPe3Koro, B 1,5 pasa yBenWYEHHUS TITH, NPH HE3HAYUTEIHHOM
WU3MEHEHUHN CKOPOCTH HCTEYEHHUS U3 BBIXOJHOIO YCTPOMCTBA. DTO MOYKHO
OOBSICHUTH TEM, YTO B BBIXOJAHOM YCTPOHCTBE MOXKET IPOUCXOUThH
IIPUCOEMHEHNE MacChl, NOBBIIIAIOIIEE TATY, T. €. OJlHA U Ta XKe Macca rasa
MOXET CO3/laBaThb TATY CHayajla Kak AakTHUBHas, a 3aTeM Kak
npucoennHeHHas. M 3TO MOXeT MpOMCXOIUTh MHOTOKpatHO. llpu 3tom
MPOUCXOJUT TPeoOpa3OBaHWE KUHETUYECKOW HSHEPTUH (JMHAMUYECKOTO
Haropa) B uMIyJsbc. bonee moapo6Ho 310 M3nokeHo B [1].

ISSN2713-0010 SOENTIHC NETWORK PLELICATION
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2. UsBectHo, uTo s TpaguuumonHoro BPJ] (co craumonapHbeIM
pabounm npoueccom) B cTeHI0BBIX ycnoBusix: H=0; V, = 0 ynenbHas Tsra,
IpUMEpHO (B YNPOLIEHHOM BHJE), PaBHA CKOPOCTH WCTEUCHMS TIa3a U3
coruia

Ryx~Ce

Jiist My bCUPYIOLIETO PEAKTUBHOTO ABUTAaTENsl ¢ MPUCOCTUHEHUEM
0TpabOTaHHONH COOCTBEHHOW MAacChl Ta3a IO aHAJIOTUU C HW3BECTHBIM
»KEKTOPHBIM YCHIIUTENEM Tsru [4]:

P=G,-C,-yJ/(n+1)-n—0G, Vg, @
Gup

e n=-_-- - KOA(PUIIMEHT TPUCOCTUHCHHUS MAacChl, OIPEICIISICTCS

6

OTHOIIIEHHWEM TMpHCOeNnHEHHOTO pacxoma (Maccel) raza Gup, K pacxomy

Bo3ayxa Gs;

n — KIIJl nporecca mpucoequHeHUs Macchl; B 3KkcnepuMmeHTtax [1] mpu

HEOJHOKPATHOM IPUCOCIMHEHUH OTpabOTaHHOW Macchl Tasa, IIpH

ONTUMAJIBHBIX MapaMeTpax pabdouMx Myibcanuax nomydeHsl 11 = 0,73 u

yBenuueHne TAru Ha 40%; mansblid ypoBeHwn Omm3ok k KIIJ[ mepemaum

sHepruu Bo BTopoil koHTyp TPI/I;

- 31ech CKOpocTh Cc COOTBETCTBYET CTALIMOHAPHOMY PEXXHUMY UCTEUCHUSI.
Torna yaenbHas Tsra ONPENEITUTCS COOTHOIIEHHEM:

Ryz["N"Cc'V(n-i_l)'n_VH' (2)

mpu Vg =0 Ry, = C.-y/(n+1)-7. (3)

AHanmu3 MOJTYYEHHBIX COOTHOIICHWH IOKA3BIBAECT, YTO B OTIUYHE

ot TpamuuuoHHoro TPJIJI 3meck mpucoeauHEHHas Macca OpU CO3AaHHUU
JIOTIOTHUTETHPHOW TATH HE WCHBITHIBAET OTPHUIIATEIIBHOTO BO3JICUCTBUS
BXOJHOTO UMITYyJibca. CKOpPOCTh HCTCUCHHS Ta3a HE MOXET OINpeAeiiTh
yAenbHYyIo TATY Kak B oObraHOM BPJI. Jlns e€ ompeneneHus HEOOXOAUMO
UCIIONIb30BaTh W3BECTHOE OTHOLICHUE W3MEPEHHOHM TATM K Pacxomy
BO3JyXxa dYepe3 JBWrarTesib. PeakTuBHas Tsra OyaeT coO37aBaTbCs Ha
MpEeAeNbHBIX CKOPOCTAX MONETA, TJE MPU CTALMOHAPHOM HCTCUYEHHH TATA
HE MOXeT ObITh monydeHa. CKOpOCTh IMOJIETa, HA KOTOPOW MPOHMCXOIUT

BpIpoXKIeHue  jpuratens  (Ry, = C.-/(n+1)-n—V;=0), Oyzer
3aBHCETh B MEPBYIO oOdYepens OT BeawmuyuHbl /(n+1)-n, mpu

J(m+1)-n> 1 ona OGyger Oosblie MCXOAHON CTAMOHAPHOW CKOPOCTH
UCTEUYCHHUs! Ta3a. DTO PacIIMpsSeT BO3MOXXHOCTH JOCTHKEHHS OOJIBIIMX

ISSNZ713-0010 HAVHDE CETEBOE /BIAH/E
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CBEPX3BYKOBBIX (THUIIEP3BYKOBBIX) CKOpocTell monéra, Oojiee MOApOOHO B
[5].

Bemnunna mnpucoegmHeHHOTo pacxoma (Maccel) Taza m KIIJ]
mporecca MPUCOENWHEHNS] MEHSIOTCS B 3aBUCHMOCTH OT I1apaMeTpoOB
paboumnx myJabCalK, IO3TOMY IienecooOpa3sHo [1] BBeCTH MOHSTHE
0a30BOi, pacy€THOW «KBAa3HUCTALIMOHAPHOW» TSITM W OTHOCHTEILHO €e
OIIEHWBATh TPHUPOCT TATH OT TPUCOCTUHEHHS MAaCChI, OTPEAETCHHBIN C
UCTIOJIb30BaHHEM COBpPEMEHHBIX YHCIICHHBIX METOJIOB W
9KCIEPUMEHTANLHO. B mpenBapuTeNbHBIX pacyéTax MOKHO IPUHUMATh 7] =
0,7 [1].

J1s ToATBEpKACHUS TONYYEHHBIX COOTHOIIEHHUH, OIMpeIeTeHus
COOTHOILICHHUA YACNbHOH TSITM M CKOPOCTH HCTEYeHUs (B OJHOMU
pa3MEpHOCTH) B pealbHOM TNyJibcupyomeM BPJl, Obuto BEIIOIHEHO
WCCIIEIOBAaHNE C WCIOJIh30BAHMEM JAHHBIX OTYETA [6] MO MCHBITAHUSIM B
CLIA ITyBP/I Tuna tpodeiinoro AS.1 (I'epmanus).

Janubie JABUTATENIA, HEOOXOIMMBIE IS olpeAeIeHus
COOTHOIIEHHSI CKOPOCTH HWCTEUEHHUsS raza W3 COIUla W YJENbHOW TATH B
cTeHno0BbIX ycnosusax: H=0; V; = 0:
pacxon Boznyxa, G,= 3kr/c;

— nuamerp coruta, D.= 386 MM;
yaenpHas Tara, Ry,= 686 M/c;
Tsra, R=2058H

s pacuéra CKOpOCTM MCTEUEHHs Ta3a IPUHATHI CIEAYOIIHE
JIOTTYIIIEHUS:

— OCpenHEHHOE MOJHOE JaBiieHHWe Ha cpe3e corwia, P = 0,166

MIla;

— TeMmIeparypa TOPMOXKEHHsI ra3a Ha cpe3e comta 0Oe3 yuéra
BO3MOJKHOTO Tojicoca Bo3ayxa, 17 = 2000 K.

Pacuér BBIMONHEH B  KBa3UCTAlMOHApPHOW IIOCTAHOBKE C
UCTIOJIb30BaHUEM Tra3oJ[MHaMuYecKkuX ¢QyHkiui. [lomydeHa ocpennéHHas
ckopocTh uctedeHus raza C. = 90 m/c. M3BecTHO, YTO CKOPOCTH IMOJIETA
OecrmmtoTHeIX NetatenpHbIX annapatoB (BIIJIA) ¢ stumu tunamu [TyBP/]
nocturana 200 m/c (T.e. BIABOE OOJIbIIE CKOPOCTH MCTeUeHHUs rasa). Jlaxke
YYUTBIBasi BO3MOXKHYIO HEKOPPEKTHOCTh MPHUHATHIX OMYIIEHUH, CKOPOCTh
ucTedyeHus: OyaeT B pa3bl MEHbIIE YACTbHOH TATH, Ry~ 686 M/c. Buaumo,
1enecoo0pasHo  BBECTH IOHSATHSA — CTaTUYECKOM M JUHAMUYECKOU

ISSN2713-0010 SOENTIHC NETWORK PLELICATION

~8~



VHDBALYOH-HEHVYHE VOO ETDBAH A BbIVCK N9-1(32) Cenrsitps 2023

COCTaBIAIONIEH TATW. bmaromaps NpHUCOETMHEHHIO MAacChl, CTaTHYeCKas
COCTABIISIIONIAS TSTH MOXKET OBITH OCHOBHOM.

[lo nmamebIM oTuéTa [6] I pa3pemieHHus MPOTHBOPEUUS MEXKIY
YIENbHOW TSTOM W CKOPOCTBIO HCTEYEHHS OBLJIO BBEACHO MOHATHE
3¢ QeKTUBHON CKOPOCTH UCTEUEHHUS pPaBHOUM yienpHOU Tsare. OgHAKO
aHanM3a MPUYMH U OOBSICHEHHS BBISBJICHHOTO TPOTUBOPEYHs B 0T4ETE [6]
HET.

Takum 00pa3oM, MOXKHO ClieaTh BBIBOJ, YTO B IyJbCHPYIOLIEM
JIBUTaTEe MPOUCXOAUT MPHUCOEAUHEHNE MACChl Ta3a, MOBBIMIAIOLIEE €0
TATOBYIO0 3(QQPEKTUBHOCTh, W CKOPOCTh HCTEYCHUS €r0 MOXKET OBITh B
HECKOJIBKO Pa3 MEHBIIE yIeNbHOW TArW (IPU OOHOM pa3MEpHOCTH), T.C.
MOJTBEPXKIACTCS MPAaBHIBHOCTh TMONydeHHs cooTHomenus (3). MoxHO
NPEANOIOKUTh, YTO NPH HAIMYMM CHEHHANBHO CKOHCTPYHPOBAHHOTO
OoTpa)kaTelsl C CETKOW, 3aKpelyIEHHOro Ha coruie OyAeT paspylieH
OTBETHBIN Tpollecc MPHUCOCAMHEHHUsST Macc (Ha OTpakaTelie) C BBICOKHM
YpOBHEM THAPABINUYECKUX ITOTEPh M 3HAUNUTENILHO MOTallleHa CKOPOCTh ra3a
(xax mpuemIteMbIi yiep0). [Ipr 3ToM BO3MOKHO COXpPaHEHHE YaCTH TATH H
BO3BpAT Ha BXOJ B IBUTATENb Pab0overo Tena, HapuMep, B MyJIbCUPYIOIIUX
(MMITyTTbCHBIX) 3JIEKTPOPAKETHBIX JIBUTATENSAX, YTO HMMEET OrPOMHOE
3Ha4YCHHUE JUIs NOJETOB B KOCMOCE.

bour  BbINONHEH — aHaNM3 ~ Tra30JMHAMHYECKHX,  TATOBBIX
XapaKTEePHUCTHK, a TaKXKe FeOMETPUIECKUX ITapaMeTpPOB APYTUX U3BECTHBIX
nynscupytomux BPJ [7]. Jns pacCMOTpEHHBIX OBUTrAaTeNed XapaKTEpHO
CHJIPHOE BJIMSIHWE OTHOLICHHWS AJMUHBI L nBuratens k ero auamerpy d Ha
yAenbHBIA pacxon ToruuBa. I[Ipu yBeianueHHMM MAHHOTO OTHOILEHUS, U
COOTBETCTBEHHO 00BEMa BBIXOJHOTO YCTPOWCTBA JIBUTATENs, PACTET
npucoeuHEHHAs Macca rasa, 4TO HPUBOJAUT K YBEJIMUEHHUIO UMITYJbCa U
CHIDKEHHIO yaenpHoro pacxoaa torumBa Cyn (puc. 2) [8]. Ilpu stom
MaKCHMaJlbHOE JaBIIEHHUE CrOpaHUs W3MEHSAETCs He3HauuTenbHO. Ha
pucynke 3 mnokazaHa cxema I[IyBPJI SNECMA 3340 «Escopette» ¢
yBenuueHHbIM L/d 1 peKopIHBIM yAEIbHBIM PAcX0J0M TOIUIMBA, OJIM3KUM
K YpOBHIO, COOTBETCTByroHmieMy MasopasmepHbiM TPII.  MoxHo
MpeInoararh, 4To 3/1eck Oy/IeT HauMeHbIIasi CKOPOCTh HCTEUEHHUS Ta3a.
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1.5

Lid
Pucynoxk 2 — 3aBUCUMOCTH YACIBHOTO pacxoja TOIUIHMBA OT OTHOIICHUS
AJIMHBI IBUTATCIIA K €T0 JUaMCTPy
(1-AS014; 2 — AY-8-75C (CLIA); 3 — SNCAN (Dpanrms); 4 —
Caynnepc-PO (Aurnus); 5 — AS.1 ('epmanust); 6 — Escopette (Ppanmst))

L= 2883 1
Pucynok 3 — ITyBP/I- Escopette (@panuus)

3. TlpencraBisier UWHTEpPEC MPOBEACHUE JKCIIEPUMEHTOB  C
KOCMHYECKHM JIa3epHBIM peakTHBHBIM aBuratenem (JIP/]), ncronb3yronm
MyIsCUpYIOMHN padbounii mpouecc [9]. Bricokas Temmneparypa IpoOIyKTOB
BO3JICHCTBHS  JIA3€PHOTO UMITyJIbca O0ECIIEUYMBAET 3]IeCh BBICOKYIO
3G(GEKTUBHOCTh — MHOTOKpaTHOE YBeNWYeHWE Tird. [lpuy IToM
NPOTHBOpPEYHE B TATOBBIX XapaKTEPUCTHKAX OOBSICHSAETCS MHOTOKPATHBIM
MPUCOEINHEHUEM MacC NPOAYKTOB, TMOJY4a€MbIX MPH  JA3€PHOM

ISSN2713-0010 SOENTIHC NETWORK PLELICATION
~10 ~



VHDBALYOH-HEHVYHE VOO ETDBAH A BbIVCK N9-1(32) Cenrsitps 2023

Bo3deiicTBuu. Crenyer HANmOMHUTh, 4TO B cioydae pabGotel JIPJl B
aTMocdepe pabounM TEJIOM SBIISIETCS BO3AYyX. B ciryuae ke KOcCMHUECKOTO
MPOCTPAHCTBA PabOYNM TEIIOM MOXKET OBITH JIESTKOBO3TOHAEMOE BEIIECTBO,
BBOAVMMOE B 30HY ONTHYECKOTO MPOo00s pasnudHbIME criocobamu. Bozepar
B IIMKJI TaKOI'O0 BBICOKOTEMIIEPATypHOTO MPOAYKTa IMPOOJIEMaTHYEH, HO
BO3MOJKEH.

4. B I'TY nonyuaer pacupocTpaHeHue Tak HaspiBaemas STIG —
TEXHOJIOTHSI TIOJITa4X BOJBI B KOMIIPECCOp U TMapa B kamepy cropanus. [Ipu
9TOM yMEHbIIaeTcs paboTa cKaTus, YBEIMYHBAETCS CTENEHb MOJOrpeBa
rasa ¥ map CTaHOBUTCS pabounm TenoMm. YacTe mapa, mojgaBaeMasi B KaMepy
CTOpaHHs ONTUMHU3UPYET MPOIECC CTOPaHUsI — MPOUCXOJUT CYIIECTBEHHOE
CHW)KEHHUE ypoBHs dMuccuii 1o okuciiam azota (NOy) u okucu azora (CO).
OOGecrieunBaeTCsl 3HAYUTENBHOE YIYUIICHHE XapPaKTEPUCTHK MOIIHOCTH,
SKOHOMHYHOCTH, cHmKeHue smuccuii NOy, CO W KamuTambHBIX 3aTpart.
[Tocne TypOMHBI Bola OTHENSiETCS M CHOBa BO3BpallaeTcs B LUKI. B
KOHTEKCTE pellaeMoil 3a/1aui NpeAcTaBiIsIeT HHTEPEC TO, YTO 3apyOekHas
aBHanBHratenecrpoutenbHas kommanus MTU paccmarpuBaer STIG —
TEXHOJIOTHIO Jaxe /s peanu3alud pasfelieHus pabounx Ted B
aBHUAIMOHHOM KOHCTPYKTUBHOM ucnoiHenuu [10].

Ha ocHOBaHWM W3JI0XKEHHOTO, MPEAIAraeTcsi K PacCMOTPEHHIO
criemyrommas KoHuenus kocmudeckoro JIPJ] 3amkHyToro mukna (puc. 4).
JBuratenr uMeeT JBa pabounMx Tela: aKTHBHAS IyJbCHPYIOIAs
BBICOKOTEMIIepaTypHas Iia3MeHHast cTpys, coznaBaemas JIPI] ¢ apdexrom
MIPUCOEMHEHUST COOCTBEHHOW MAacChl M TOCIENYIONIET0 MPHUCOCTUHEHHS
OKpYy’KaloIllero ee Maccy_ BTOporo pabodero Ttenma. Ilpu 3ToM B
nyJibcupylomeid Tpyde (comie) 3To koMmMOMHHpoBaHHOe pabouee Teno
CO3MaéT TIATy W KA4eCTBEHHO CHIDKAET TEMIIEpaTypy A0 HMPUEMIIEMOTO IS
KOHCTpYKIMH ypoBHs. [locie coruta TpOMCXOMUT TalleHWe Mpolecca
NPUCOCJMHEHNsI MacC W CHIDKEHHE CKOPOCTH TMOTOKa (JUcchmanys
SHEpPrUH) B CIHEIHUAIBHBIX YCTPONCTBAaX, ONWCAHHBIX BHINIC. 3aTeM W3
MOTOKa Tocie TemlooOMeHHuKa pabouee Teno (momobno STIG —
TEXHOJIOTHH) BHOBb HamparisieTcsi kommpeccopoM B JIPJI st pazorpeBa
Ja3epHBIMU UMITYJIbCAMH, CIICTYIONIMMU C BBICOKOH Y4acTOTOH MOBTOPEHUS.

Mannyro KOHIIENTYaJIbHYIO npopaboTKy clenxyer CUHTATh
IIPEABAPUTEIILHOM.
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/ 2 S 4

Pucynok 4 — Cxema KOCMHYECKOIO PAKETHOT'O ABUIATENs 3aMKHYTOTO ITUKJIA C
peammanueit ¢ dextoB nprucoeauteHus Mace U STIG — TexHomOrHit
(1 — na3epHblii pakeTHBII JBUTATENb; 2 — MyJILCUPYIOLIas TpyOa (coruio); 3 —
racuTesb MyJbCaluii; 4 — TeII00OMEHHUK (XOIOIBHIK) ¢ pyHKIHEH
paznenenus pabovnx Ter; S — KoMmpeccop (Hacoc))

3akiouenue

KonnenryansHasi mpopaboTKa IMoKa3ajia BO3MOXHOCTb CO3IaHHS
KOCMHYECKOTO PAKETHOrO JBUTaTess 3aMKHYTOrO MHKJIa C pear3arueit
a¢dexToB npucoeauHeHuss Macc. KoHuemwus asuratens Oasupyercs Ha
0TpabOTaHHOW KOHCTPYKIMH JIA3€PHOTO PAKETHOTO JBUTATENIs, Pe3yJbTarax
TEOPETUYECKMX M OKCIEPUMCHTAIBHBIX  HcclenoBaHuii  3ddekTon
TPUCOEIMHEHNST MacC B TyJIbCHPYIOIIEM paboueM IpOoIecce PEeaKTHBHBIX
JBUTATENEH 11t yBenmuueHus TSru. OHAKO, YYWTHIBAaS HOBHU3HY TEMATHKH,
JUTsI OKOHYATETLHOTO OTPe/Ie/IeHHs O0JIMKA IBUTaTelIsl TpeOyeTcs IPOBEICHHE
00JIBITIOr0 00BEMA HCCIICIOBAHUI.
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COJAEP/KAHHUE YI'JIEPOJA B 30HE BEJIBIX HETPABAIUXCSA
IHOJIOC CTPYKTYPHO CBOBOJHOI'O ®EPPUTA

N.B. Ilankparosa,

BEAYLIMH CTIELHAIIHCT M0 METAIJIOBEICHUIO,
Otnen MeTamIoBeNeHUS

M.B. XaycroB,

HayvaJbHUK YIPABICHUS HOBBIX BUAOB NPOLYKLIUH,
AO «OOMK mMm. A.A.Yraposay,

r. Crapsiii Ockon

AnHotamusi: B cratee uccnemyercs Tpanchopmanus CTpyKTypHO
cBOOOAHOTO (heppuTa MpU TepMUYECKOW 00paboTke. [MaBHOE BHUMaHUE
oOpailnaeTcs Ha COJCpKaHUE YIepojaa B JNaHHOU cTpykType. OTMeuaeTcs
VHUKQJIBHOCTh ~ TPaBIEHUS  «3aJ€UEHHBIX»  TOBEPXHOCTHBIX U
MOJIIMTOBEPXHOCTHRIX J1e(heKTOB. ONMUCHIBAIOTCS OCOOEHHOCTH CTPYKTYHOTO
npeBpalieHus Ha TePeKTHBIX YYaCTKOB Ha MPHUMEpPE YIIIEPOJUCTHIX MapoK
cranu. [lomuepkuBaercs, 4To collepKaHUe YIriiepoJa B CTPYKType, KOTopast
TIpeJICTaBIsIeT co00il Oenbie HeTpaBsIIUecss CTPOUYKH MPEBHINIACT 3HAUSHHE
npeiebHON pacTBOPUMOCTH yriiepoa B a-Fe.

KawueBble  caoBa:  CTpyKTypHO  cBOOOIHBIH  Qeppur,
oe3nuddy3noHHOE MpeBpaIieHue, CTPYKTYpHOE MIpeBpalleHue,
coJiepKaHue yriepoja, CTPyKTypa
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CARBON CONTENT IN THE ZONE OF WHITE NON-ETCHING
STRIPES OF STRUCTURALLY FREE FERRITE

1.V. Pankratova,

Leading specialist in metallurgy,
Department of Metallurgy

M.V. Khaustov,

Head of New Products Department,

JSC «OEMK named after A.A.Ugarovay,
Stary Oskol

Annotation: The article examines the transformation of
structurally free ferrite during heat treatment. The main attention is paid to
the carbon content in a given structure. The uniqueness of etching “healed”
surface and subsurface defects is noted. The features of structural
transformation in defective areas are described using the example of carbon
steel grades. It is emphasized that the carbon content in the structure, which
is represented by white non-etched lines, exceeds the value of the limiting
solubility of carbon in a-Fe.

Keywords: structurally free ferrite, diffusionless transformation,
structural transformation, carbon content, structure

Mertamypruyeckoe MpPOM3BOJICTBO U TOpsidas —IUIACTHUYECKas
JneopmMalisi MeTania Hepa3phbIBHO CBS3aHBI C BBICOKUMH TEMIIEPATypOr U
nasienveM. [lon neiicTBueM 3TUX (akTOpPOB B Telle MeTalsla BO3HHKAIOT
KaK C)KUMaIOIIMeE, TAK U PACTATUBAIOIINE HATIPSKEHUSL.

Cxumaroliee BO3€CTBHE OKa3bIBAET MOJIOKUTEIHHOE BIMSHHUE Ha
MoBeeHWe W KadecTBO oTiauToro Meramta Ha MHJI3. Iloxm ero
BO3/ICHCTBHEM MPOUCXOIUT «3AICUUBAHUEY TOANOBEPXHOCTHBIX 1e(EKTOB
U TPEUIMH Ha IOBEPXHOCTH T'OTOBOrO MNpPOKaTa, KOTOPHIE HE YCIEBAIOT
CTOMKO Y MJIOTHO OKHCIIUTHCS.

I/I3MeHeHI/I$I, IMPOUCXOIAIINE TTPU «3AJICYUBAHUNY MMOBEPXHOCTHBIX
Y TIOATIOBEPXHOCTHBIX Je(EKTOB, CO3/1al0T B METAIJIE JOBOJBHO OONbLINE
HaNpsOKEHUs,, KOTOpble MOTYT MpPHBECTH K JalbHEHIIEeH OTOpaKoBKe
MeTajyla Ha CTaJWU XOJIOJHOW TIJIACTHYeCKOW JaedopManvu WK
TEPMUYECKON 00paboTKH.
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PackpeiTe 3aBapeHHBIX Ae(DEKTOB MPOUCXOIUT H3-3a TOTO, UYTO
HANpsOKEHUS, BO3HUKAIOIIUME B TEJIe METalla B PE3YJIbTaTe XOJIOJHOM
TUTacTHYEeCKON AedopMariui, CTPYKTYpHBIX U (a30BBIX MpEeBpalleHu, a
TAaK)KE€ TEPMHYCCKOrO PACIIMPEHUS CYMMHUPYIOTCA C HAKOILICHHBIMHU
HANPSOKEHUSIMU METajlla BCJICJCTBHE €ro IMPOU3BOACTBA (TAaKUMHU Kak:
TEPMHUYECKUE, OCTaTouHble, (azoBeie u T.1.) [1]. Korma 3nauenue
HAKOIUICHHBIX HANPSDKEHHH B METaule IPEBBIIIAIOT €ro  Ipeaen
MPOYHOCTH, IPOUCXOAMWT Pa3pylICHHE 1O YydYacTKaM C TOHMKCHHON
TIACTUYHOCTHIO, KaKOBBIMH  SIBIIIIOTCS ~ paHee «3aJICYCHHBICH
MOBEPXHOCTHBIC WM  TOJAMOBEPXHOCTHBIC Je(eKThl. XapaKTepHbIM
CTPYKTYPHBIM  NPU3HAKOM, CBUAETEILCTBYIOIIEM 00 00pa3oBaHHM
TPEIIMHBI B TIpoIecce Topsiueii nedopMaluoHHON 00pabOTKH, SBISETCS
oOe/IHeHNEe JICTHPYIONIMMHU JJIEMEHTaMU MaTepuana JeTald B 30HE ¢
[I0JIOCTEH, KOTOpOe Ha MUKPOLLTH(AX MPOSBILETCS B BUAC HAOIIOIACMBIX
OCJIBIX HETPaBAIIMXCS TO0JOC, OKAaUMIISIFOINIUX «Oepera» TpemuHsl (puc. 1)

2.

Pucynok 1 — 30Ha HeTpaBsIMXCst OENBIX MOJIOC, OKANMITFOIIUX «Oeperay
TPELIMHBI HA U3/IETTUH U3 CTAIM MapKu 45 mocie 3aKanku

IlosiBneHue Takoil CTPYKTYpHOM COCTaBJISIONIEH CBS3aHO B
HanOONbIIEH CTEMeHH C W3MEHEHHWEM XHMHYECKOTO COCTaBa MAaTpPHUIIBI
cBoOogHOrOo (eppura, 4YTO MNPUBOAUT K PA3IUYHOW TPABUMOCTHU
oTHocUTeNbHO (hepputa u Gepputa B nepaure (puc. 2) [3-6] u murpanueit
yriepoja. AKTHBHOCTH yriiepoga OOycIOBJICHa MallbM pPa3MEpPoOM €ro
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aToma, OOpa3yloLIMM C KEJIe30M TBEpIble pacTBOPbI BHeapeHHsA. Ero
BBICOKasl aKTUBHOCTh MPHUBOAUT K OOpa30oBaHUIO «OeJoi» MPOCIOHKU CO
CTOPOHBI MEHEE JISTUPOBAHHOM 30HBI B CTAJIH.

TpaBJIICHHOM 00pasiie cTajlb MapKu 35

30Ha O€IbIX HETPABIIMHUXCSA II0OJOC MOXET KaK OKaWMIIATH
TpeUIMHY, TaK W MNPCACTaBIATH CO6OI\/'I CaMOCTOATCIIbHO BBITAHYTHIC
CTPOYKH, pacroyiarasi Mo CBOeMy OOBEMY OKHCIIBI MeHee OJaropoHbBIX
3JIEMEHTOB, HUMEIONIMX OOJNbIIEE CPOJCTBO K KHCIOPOAY, KOTOpBIC
BBOJATCA B COCTaB IJId JICTUPOBAHUA WM PACKUCICHHUA CTaJIU. DTH 30HBI
MPUCYTCTBYIOT TOJIBKO MMOTOMY, YTO TPCIIMHBI HE BCErga MMECIOT BbIXO/ Ha
MOBEPXHOCTh, & TPU PACKPBITUH JOBOJILHO OBICTPO 3aleyaThIBAKOTCS
OKaMHOM. M3-3a 4ero KOJMYECTBO KHUCIOPOJIa, CIIOCOOHOrO MPOHUKHYTh B
MOJIOCTh  AedeKTa HEe3HAYUTEIbHO, TI03TOMY OKHCIEHHE MeTallia
OCYILECTBISICTCA 1O BBIOOPOYHOMY MeEXaHH3My. B yriepoaucThix
HEJIETMPOBAHHBIX MAapKaxX CTAIM TAKUMH DJIEMCHTAMHU SIBIISIOTCS KPEMHUH
W Maprasel, IOCKOJbKY OHM HMEIOT MEHBIIEe 3Ha4YeHHE CBOOOIHOMN
SHEPrUuM 00pa30BaHUs OKCHIOB, OTHOCHTEIBHO Jkejie3a (puc. 3).
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Pucynok 3 — 3naueHre cCBOOOAHOM SHEPTUU 00pa30BaHKs OKCHIIOB B
3aBHCUMOCTH OT TeMIIEPaTyphI

OTO0 HArIsaAHO OTOOpPaXEHO Ha CIHEKTPE  pachpenesieHus
XUMUYECKHX JJIEMEHTOB B 30HE (DEPPUTHOM CTPOUKH CTaiu Mapku 45, rie
OTMCUYCHO, HAJIMYNEC TAKHUX IJICMCHTOB KaK KHUCJIIOPOI, erMHI/Iﬁ " MapraHen
U COBCEM HE3HAUMTENFHOE CO/Iep)KaHue kene3a. JIaHHbBI CeKTp moiydeH
Ha pacTpoBoM JJIEKTPOHHOM MHUKPOCKOIIE c cUCTEeMOM
MUKPOpPEHTTeHOCTIeKTpaibHOTo aHanm3za POM «Quanta Inspect» ¢ EDS
«EDAX» (puc. 4).
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Pucynok 4 — Criektp pacnpeneneHuss XHMHYECKUX 3JIEMEHTOB B 30HE
Oenoii HeTpaBAIIEHCS CTPOUKU CTaIH MapKu 45

Bouto oTMeueHo, YTO TpPH HOpPMalIM3allMU CTald Mapku 45,
coJepiKalleld B CTPYKType HETpaBsIIUECs CTPOUKM Oeoro LBeTa, 3epHa, B
BBIJICJIEGHHOM o00beMe ¢a3sl pOCIM PABHOMEPHO, HO OTMEHHO OT
octanpHOro o0ObeMa oOpasuma. B ciencTBuu pacTBOpeHHs AHUCIEPCHBIX
YacTUI W Cerperauuil Ha TpaHUIAX 3€pPeH, KOTOphIE 3aIePKUBAIOT
MUTpaLWI0 TpaHul. ['paHuneidl Mexay coOMpaTenbHOW W BTOPHUYHON
pEKpUCTaJUIM3alMEN SBIAJIACh TPaHULA MEXKIYy MaTpUllaM{, UMEIOUIUMU
pa3HbIii XUMHYECKHIA COCTaB (puc. 5).
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Pucynoxk 5 — CtpykTypa mpeaBapuTeI-HO 3aKaIeHHOTO 00pasia u3 CTaln
Mapku 45, cofeprkaiieil B HeTpaBsIIAEecs CTPOUKU OEI0To 1BETa, TocIe
HOpMalH3aluu

KadecTtBeHHas oIleHKAa 00E3yTICPOKUBAHUSA B 30HE CBOOOIHOTO
(dhepputa B cTaim Mapku 45 MPOU3BOJMIOCH MMOCPEACTBOM 3akajiku. [lis
4ero o6pasibl HarpeBamuch 10 Temmeparypsl 850°C [8] u oxmaxkaanucek B
BOJIe 10 KOMHaTHOW Temneparypsl. Ilocie vero obOpaszen wnutmdosaics,
MOJIMPOBAJICS U TpaBWwics B 4% pacTBOpe a30THOW KUCIOTHI B 3TUIIOBOM
cnupte. MccnenoBanue MpoOBOAMIOCH HA CUCTEME aHalln3a M300pakeHHH
Ha ©Oaze mumkpockomra OLYMPUS BX-51. Ilpum aHanmuze CTpPYKTyphl
oOpa3sia B 30HE CBOOOHOTO (heppuTa U OCHOBHOI'O METaJlIa OTMEUYCHA UX
WJICHTHYHOCTH (pUC. 6) U OTCYTCTBUE MPHU3HAKOB 00e3yriepoxuBanus. 13
Yero MOXHO CZeJiaTh BBIBOJ O COM3MEPHMOI KOHLIEHTpalUWu yriepoja B
cocTraBe cBOOOTHOTO peppuTa C €ro MapoOYHBIM COJACPKAHUEM.
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a 0
Pucynok 6 — Ctpyktypa obpasiia cTanu Mapku 45 B 30He CBOOOTHOTO

¢deppuTa:
a) rmocIie HOpMaTU3aIuy; 0) IMocIie 3aKaaKu

KonndecTBO pacTBOpeHHOTO yriiepoia B CTPYKType, KOTopast
npeacTaBisieT coOoil Oesble HeTpaBsIuecs CTPOYKM NPH TPaBICHUU
o0Opa3ioB B 4% pacTBOpe a30THOW KHUCIOTHI B OTHIOBOM CIIUPTE
NPEBBIIIAET 3HAUCHHUE MPENEeNbHON pacTBOPUMOCTH yriepoaa B a-Fe. U3
Yero MOXKHO cHenaTb  BBIBOJ, 4YTO mpeBpaumenue y-Fe—o-Fe
OCYILLIECTBISIETCS. 10 MAapTEHCUTHOMY, TO ecTb 0e3aupdy3noHHOMY
MexaHu3My [9].

BriBoabI:

1. «3aneyeHHsie» nedeKTb 00e1HEeHbI JIETHUPYIOIUMH
JJIeMEHTaMHU U Ha MUKpOULIH(ax Mpu TpaBlieHHH B 4% pacTBOpe a30THOU
KHCJIOTEI B 3TUJIOBOM CIIMPTE UMEIOT BHU/] 6CJ'II)IX HETPaBAIINXCA ITOJIOC.

2. Crpykrypa, KOTOpas  MpelcTaBisieT  coboil  Oenble
HETpaBsIIIiecs CTPOUKH NpU TpaslieHHU B 4% pacTBOpE a30THOW KHCIOTHI
B 9THJIOBOM CIIHPTE MMEET TPAaBUMOCTh OTJIMYHYIO OT (eppura u deppura
B COCTaBE MEpIHUTA.

3. ConepxaHue yriiepona B CTPYKType, KOTOpas MpPeACTaBIsIET
co0oii Oesible HETpaBAIIMECS CTPOUKU HMPEBBIIACT 3HAUEHHE MPEAETbHON
pacTBOPUMOCTH yTieposa B o-Fe.

4. B mponecce «3aneuynBaHus» IeeKTOB npespaiieHue y-Fe—a-
Fe ocymectensiercss 0 MapTEHCHUTHOMY, TO ecTh Oe3nudQy3noHHOMY
MEXaHU3My.
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Annotation: The aim of the article is to take a look at the problems
of mastering spoken English in modern public schools in Russia. The main
trends in the study of English as the language of international
communication are considered. Special attention is paid to the methods,
educational materials designed to successfully learn English.
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specifics, educational materials and features of mastering English as the
language of international communication, technical base of the school for
learning foreign languages

The studies [1-7, and others] of learning foreign languages
problems in the USSR and modern Russia give grounds to draw a
disappointing conclusion that the worst system of teaching spoken English
in our country has developed in public schools. It is in schools children
start getting acquainted with a foreign language in the 2nd or even in the
1st grade, and "learn™ it 8-11 years. It’s known that in the Soviet Union
languages (mainly German, English, French, and rarely — Spanish) began
studying in the 5th or in the 3-rd grade. And it’s impossible to confidently
say foreign languages were taught better in public schools at that time. For
example, after the Great Patriotic War (The World War I1) soviet public
schools had some problems with the German language as it was the
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language of our enemy. Therefore, children refused to learn it. Later
English became number one among foreign languages and began to be
started to learn as the language of our rival in the arms race and the "cold
war". However, there are big problems with learning languages in our
country. Now we are living in the 3rd decade of the XXI century, and it
would seem that everything that could have changed in our schools has
already changed: textbooks, teachers (the amount of old Soviet school
teachers is not many), classrooms became computerized, but we can see the
soviet schoolchildren were not able to master spoken foreign languages
quite well, and current students cannot speak in English either. By the bay,
when I was in school I was learning German but couldn’t speak it, and
neither all my classmates, and everyone | knew. So, the author of the article
"Why we don't speak a foreign language fluently after school" notes that
"with all the abundance of approaches that appeared in the XXI century,
our school programmes are based on the most outdated and most inefficient
approach..." [8]. After all, every year our schoolchildren take the State
Exam which has such an item as "speaking" — but why they don’t know
how to speak English? Which begs the question: why public schools in
Russia can’t educate schoolchildren spoken English? What's wrong with
our schools or teachers? Or maybe something wrong with children? The
answer, it may seem, lies in plain sight: the problem is not with the
schoolchildren or teachers, they are OK, | hope. In general, from my
perspective, the problem lies in the school education system itself and in
the fact that we are all outside the English-speaking environment. Besides,
today’s school textbooks materials are although modern, but still based on
the grammar-translation method (when there are more progressive teaching
methods), which goes with its roots to the middle ages. Meanwhile, against
the background of articulation / phonetics / melody of the language, such
important aspects as phrases and merging of sounds are completely
ignored. It should be emphasized that for native English speakers,
expressions are much more important than grammar though they actively
use more grammatical rules and phrases / expressions than non-native once
do, while our schools often-times focus on grammar. Also, a very important
nuance remains outside the scope of attention: the English language is
constantly changing, undergoing serious transformations. Furthermore, the
school textbooks are used that were written 5-10 years ago. Many of us
know English has got different accents (British, American, Canadian,
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Australian, New Zealand, Indian, etc.) and some pronunciation variants of
words / expressions — taking into account place of living and dialects. That
some words and phrases leave oral speech and writing, they are replaced by
other forms, phrases, expressions, idioms, slang. It’s no secret in the 9th
grade, a school student must have a level not lower than A2 (Elementary),
in the 11th grade — not lower than B1 (Intermediate) — according to the pan-
European scale of foreign language proficiency (CEFR): from Al
(Beginner) to C2 (Proficiency). In real life, few school students are able to
communicate at A2 level (on social topics: home, work, studying,
travelling, national cuisine, lifestyle, hobbies, etc.) and even more so, at B1
level (the ability more to confidently socialize with native speakers).
Consequently, the majority of applicants entering various colleges and
universities of the country with 80+ scores for the Unified State Exam (the
English language), as a rule, are not able to speak in English at the level of
not only B1, but also A2 — unless they were additionally engaged with
highly qualified specialists: in language schools, with a tutor or at
professional courses. Actually, they can read more or less well, translate
texts into Russian (but from Russian into English — it’s a huge problem for
most of them), they know grammar and take tests, have a decent
vocabulary, they are not good at spoken English, because it is a very
special skill that is achieved through many years of practice. In fact, HOW
you can master a spoken language if it is not actually practised in public
schools and that is called speaking it’s a parody of speech: as if you were
constantly speaking by syllables. It should be recognized it’s not enough to
simply fill the words into gaps in sentences or complete texts with the verbs
or take written tests for vocabulary knowledge — this does not give much.
It’s much more important to develop listening skills — listening
comprehension of non-adapted speech of native English speakers using
their patterns of speaking.

In my view, in common, such an uncertain command of English
(first of all, speaking) is expressed in a number of reasons: 1) very low
motivation of most schoolchildren to learn any foreign language; 2) the
grammar-translation method used in secondary schools absolutely does not
allow to master either spoken or written language at a high level; 3) in our
education institutions students are mainly taught THEORY of the language;
4) 2-3 lessons a week (up to 2 hours) — that’s an extremely limited amount
of time to practise conversational skills: discussions on social and other
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topics in the language being studied; 5) not many practical lessons (or there
are none at all) for listening comprehension skills; 6) not taken into account
the fact that written and spoken English have a number of significant
differences in terms of spelling and pronunciation; 7) not taken into
account that native English speakers use reducing, abbreviations, phrasal
verbs, slang, idioms in their speech, because English is an idiomatic
language; 8) a weak technical base in the classrooms which would allow to
actively develop listening and speaking skills; 9) the level of experience of
the majority of school teachers (with all due respect) leaves something to
be desired — against the background of low salary and incredibly high
hourly workload in public schools; 10) probably, there is a low interest of
most school teachers to train children a foreign spoken language.

In this regard, | would like to draw the attention of specialists,
teachers, methods, linguists and everyone connected with foreign languages
to the fact that the current system of teaching spoken English (I can admit
that the situation with other languages is better) simply does not work in
Russian state schools. Therefore, it’s necessary to seriously change, adjust,
and improve this field of activity, reaching a decent level of proficiency in
spoken English nationwide. Here many may ask the question: why do we
need this at all? Well, we “learn” the language at school 10-11 years, then
in college, university for another 4-6 years, well, we don't know how to
speak it — but are we still ready to continue to do that in the same way?
Most likely if we are really wishing (not be pretending) to have a good
command of spoken English, we should accept the fact of a weak and
ineffective system of learning spoken English in our non-specialized
education institutions. This is especially important, since the study time in
schools, and then in colleges, universities, is spent on learning a “dead”
language. It is as if we were communicating in Latin (or Esperanto), where
Latin, although widely used today in such spheres as medicine, biology,
pharmacology, law, philosophy, but it is not the language of international
communication like English is. Consequently, the situation could be
radically corrected by the ADOPTED IMPROVED NATIONWIDE
TRAINING PROGRAMME based on the communicative method of
language acquisition, which should be accompanied by well-thought-out,
practical materials that make it possible to effectively master spoken
English in public schools. It is also necessary to increase a number of
practical classes, and lessons (ideally daily lessons) should be conducted
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exclusively in English, actively using interactive speaking — to fully
immerse in the world of the language being studied.

I think more interesting student’s books / workbooks for
schoolchildren of different age groups could act as effective tools,
according to which you can successfully study and master English. For
example, for primary school students, it could be a series of student’s books
“Family and Friends” from Oxford University Press (7 levels of
difficulty), which is accompanied by a “Grammar Friends” book — it
contains grammar tasks for different levels of English language
proficiency. This could be a series of books “Fly High” published by
Pearson Longman — it consists of 8 levels of difficulty: from elementary
(Al) to professional (C2). It could be the textbooks “English File” or
“Headway” / “New Headway” (from AQ to C1) — also published by
Oxford University Press — they would be suitable for teaching middle and
high school students. The advantage of this series of textbooks is that they
are built on a communicative teaching method where 4 basic language
skills are equally worked out: speaking, listening, reading, and writing.
The benefits of other textbooks for the successful mastery of the English
language can be found in this link [9]. Actually, it’s possible to learn from
the existing textbooks in schools, focusing on the improvement of listening
skills, speaking, writing, reading aloud, and retelling which is the basis of
the thought process. Ultimately, these skills can allow you to overcome the
psychological barrier of expressing thoughts in a non-native language. To
be honest, and it needs to be highlighted, speaking English is a SKILL
which should be formed. It’s like learning to play the piano, to be able to
drive a car, ride a bike or to fly a plane.

Summing up, I would like to note that we can’t afford to ignore the
experience of non-English-speaking countries, where foreign languages,
including English, begin to be studied at preschool age or in elementary
school, in fact, like in Russia. The only difference is that education
institutions do not burden children with complex grammatical
constructions, but try to instill interest in a foreign language in a playful
way and from the first years of training they teach them to actively express
their thoughts and feelings in a language that is not native to them. The
point is when there is already a good base of a language, it’s easier to
improve and develop it in the future — when studying at college, university
and then in professional activities. Why, in my view, schoolchildren should

ISSNZ713-0010 HAVHDE CETEBOE VBIAHE

~29 ~



INNOVATIVE SOIENTTHC RESEARCH ISSEN9-1(32) Septerber 2023

practise English at school daily and independently out of it because any
language has to be learned COMPREHENSIVELY — it must be started
with speaking like we do it in our native language. Unfortunately, good
knowledge of English among our schoolchildren and the ability to speaking
it that is not a mass of nature. In this context raises a rhetorical question:
whether our public schools have a goal of teaching spoken English at all?
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PA3JIEJI. OBIIECTBEHHBIE HAYKH

https://doi.org/10.5281/zen0do0.10184849
VIIK 376.37

CO3/IAHUE YCJIOBH JJISAA ICUXOJIOTMYECKOT O
COITPOBOKJIEHMS IETEM C OB3, A TAK)KE
C NOBEJIEHYECKAMH PACCTPOIICTBAMM,

U UX POJAUTEJIENA B PAMKAX PABOTBI
MEJATOTA-TICHXOJIOT A TOCYIAPCTBEHHOT O
BIO/IKETHOI'O YUPEKIEHWS TIOMOJHUTEIBHOT O
OBPA3OBAHMS LIEHTPA TICUXOJIOTO-ITIEJAT OT MYECKOIA,
MEJIULIUHCKON U COLUAJILHOI MOMOIIM HEBCKOT'O
PAMOHA CAHKT-TIETEPBYPTA

10.H. KyapsiBueBa,
MeIaror-rcuxoJor,
I'bY 10 LIITIMCII Hepckoro paiiona Cankr-IletepOypra

AnHoTanusi: JlanHast crathsi (OKycHpyeTcs Ha aHaiuze (Gopm
B3aUMOJICHCTBUSL MEXKAY POAMTEIISIMH JAETel, MMEIOIIUX OrpaHHYCHHBIC
BO3MOXHOCTH 3JIOPOBBSI, a TaKKe TMOBEJCHYECKUE pPAaCCTPONCTBA, W
nenaroramu-nicuxojoramu I'bY J1O HIITIMCII Hesckoro paiiona CaHKT-
ITerepOypra. Ocoboe BHUMaHWE YIENAETCS TICUXOIOTHIECKON MOJICPKKE
CEMBbsIM, CTAJIKUBAKOIINMCS C BOCIIMTAaHUEM HeTefI C OCO6I)IMI/I
noTpeOHOCTSIMH. B OCHOBHOW YacTH paccMaTpPUBAIOTCS Pa3HOOOpa3HbIC
¢opMBI M HaIlpaBJCHUS, NPUMEHSEMbIE IEAArOraMU-TICUXOJIOTaMH IS
YCTaHOBJICHUS P GEKTUBHOTO B3aUMOJICHCTBUS C POJUTEIISIMHU.

KiioueBble ciaoBa: JIeTH C OrpaHMYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBbS M PpacCTPOHCTBAMH IOBEACHUS, POIUTENH, B3auMOJIeiicTBUE,
COIIPOBOK/ICHHUE, TIOAJIEPKKA
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CREATION OF CONDITIONS FOR PSYCHOLOGICAL SUPPORT
OF CHILDREN WITH DISABILITIES, AS WELL AS
WITH BEHAVIORAL DISORDERS, AND THEIR PARENTS
WITHIN THE FRAMEWORK OF THE WORK
OF A TEACHER-PSYCHOLOGIST OF THE STATE BUDGETARY
INSTITUTION OF ADDITIONAL EDUCATION OF THE CENTER
FOR PSYCHOLOGICAL AND PEDAGOGICAL, MEDICAL
AND SOCIAL ASSISTANCE OF THE NEVSKY DISTRICT
OF ST. PETERSBURG

J.N. Kudryavtseva,

Educational Psychologist,

Psycho-Pedagogical Medical and Social Assistance Center of Nevsky
District, Saint-Petersburg

Annotation: This article focuses on analyzing the forms of
interaction between parents of children with disabilities and behavioral
disorders, and educational psychologists of the State Budgetary
Educational Institution "Center for Psycho-Pedagogical, Medical, and
Social Assistance™ in Nevsky District, Saint Petersburg. Special attention is
given to the psychological support provided to families dealing with the
upbringing of children with special needs. The main part of the article
examines various forms and directions used by educational psychologists to
establish effective interaction with parents.

Keywords: children with disabilities and behavioral disorders,
parents, interaction, support, assistance

Jletn ¢ orpaHUYE€HHBIMIA BO3MOXKHOCTSIMH 37I0POBbA (fasiee: JeTH C
OB3), a Takxke AETH C paccTpPocTBAMH MOBEAECHHUS OTHOCATCS K 0COOOH
rpymnie JAeTed, KoTopasi Hy)KJIaeTcsl B Clie[UaIbHOM 3a00Te 1 BHUMaHHUU CO
CTOPOHBI CBOMX POAUTENEH, IeIaroroB 1 MEINKOB.

Brepseie B 3akone «O0 ob6pa3oBanuu B Poccuiickoit deneparinny
oOyyaromuiics ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSMH 30POBbsI ONpEACICH
Kak (QU3MYecKoe JIHI0, UMEKIee HEJAOCTATKA B (Qu3nYeckoM U (WIIH)
TICUXOJIOTHYECKOM  Pa3BUTHH, MOATBEP)KJICHHBIE IICHXOJIOr0-MeINKO-
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MeIarorn4eckoil KOMICCHEW U MPETATCTBYIOIINE MOTyYeHHI0 00pa3oBaHus
0e3 co3maHus CrielalbHbBIX YCIOBHH.

K ocHOBHBIM IcHXOJOrHMYeCKMM OcoOeHHocTsM gereil ¢ OB3
MOKHO OTHECTU HHM3KHH YPOBEHb Pa3BUTHUSI BOCIIPHUATHS, HEYCTOHYHBOE,
paccesHHOE BHUMaHWE, CHIKEHHE I[IO3HABATEIbHOM  aKTHBHOCTH,
3aMeIJICHHBIH TeMN mepepaboTku HHPOpPMalWU, HECHOPMHPOBAHHOCTH
IPOM3BOJIBHOTO IOBEACHUS II0 THUIYy IICUXMYECKOH HEYyCTOWYMBOCTH,
PacTOpMOXEHHOCTh BIICUCHHH, Y1eOHOH MOTHBALIHH.

PaccrpoiictBa MIOBEJCHUSA y  gmeredn @ — CUHJPOMBI,
XapaKTepU3YIOUIMeCs YCTOMYMBONW HECHOCOOHOCTHIO IUIAHUPOBATH H
KOHTPOJIMPOBaTh IIOBEACHHE, BBICTpaMBaTh €ro B COOTBETCTBHU C
O6HICCTBCHHI)IMI/I HOpMaMHU u ImpaBUJIaMU. HpOSIBJ'ISIeTCSI
HEOOLIUTEIBHOCTEIO, arpecCUBHOCTBIO, HETOCITyIIaHUEM,
HEIUCLMIUIMHUPOBAHHOCTBIO, JIPAYIMBOCTBIO, JKECTOKOCTBIO, TSKEJION
nopueil UMyIiecTBa, BOPOBCTBOM, JDKMBOCTBIO, TIOOETaMH U3 JOMA.

DopMUPOBaHHIO ~ pacCcTpoiicTBA  TMOBEACHUS  CIOCOOCTBYET
IMOLMOHANIbHAS HEYCTOMYMBOCTb, 3aHWKEHHAs] CAMOOLICHKA, TIOAABICHHOE
HAaCTPOCHUEC, MCKA)KCHHOC BOCIPUATUC NPHUUYUHHO-CJICICTBCHHBIX CBH3CI71,
MPOSIBIISIIONIEECS] CKIOHHOCTHIO OOBUHSTH COOBITHS, IPYTHUX JIOJEH B
COOCTBEHHBIX HEyAayax.

Oco3Hanue neUIUTAPHOCTH HHTEJIEKTYalbHOTO, (PU3UYECKOTO,
SMOLMOHANBHOTO pa3BuTusa nereit ¢ OB3, a Takke ¢ paccrpoiicTBaMu
MOBEICHUS SIBJISIETCS] ICUXOTPABMHUPYIOLUIMM (PAKTOPOM [UIS X POIUTEIICH.
OTO MOXET NMPHUBOAUTH K aKTyaJIM3allMd CBOEOOPA3HOM MCHUXOJIOTHYECKON
3alIUTHhI, HpOHBHHmmeﬁCH B 3MOHI/IOHaJII)HOI71 OTUYKACHHOCTH,
JTUCTAaHIIMPOBAHHOCTH OT peOeHka. PeOeHOK HauMHAeT BOCIPUHUMATHCS,
KaK HOCUTEJIb UHBIX, HE CBOWCTBEHHBIX JaHHOM CEMbE KaueCTB.

Beigensior  psjg 0coOOGHHOCTEH B TOBEACHHHM — POIUTENCH,
BOCIIMTHIBAOIITNX HpOGHeMHBIX HeTeﬁ:

— HEyMEHHE CO3/1aBaTh CUTYAII0 COBMECTHOMN EATEIbHOCTH;

— HESMOULMOHAIBHBINA XapakTep COTPYJHUYECTBA;

— HEaACKBATHOCTH pOHHTeHBCKOﬁ IIO3MIIMHU 110 OTHOHICHHIO K
peOeHKy;

- HealleKBaTHBIﬁ CTHJIb BOCIITMTAHHSI,

— HeJO0CTaTOYHas MOTPEOHOCTH B OOLIEHUH C PEOSHKOM;

— HHU3Kaig conuaJibHas1s aKTUBHOCTbD.
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B cBfa3u ¢ 9THM crnenuanucThl MOJYEPKHBAIOT HEOOXOIUMOCTD
BKJIIOUeHUsT poauteneit nmerer ¢ OB3, a Takke c paccTpolcTBaMu
MOBEICHUSI B KOPPEKIIMOHHO-BOCIIUTATENFHBIA TIPOIECcC, pa3pabaThIBarOT
MIPUEMBI © METOJIbI ICUXOKOPPEKITMOHHONW TTOMOIIIH.

[IpunaTre 3TOH TEpPCHEKTUBBI IMO3BOJSAET JIy4yIle OCO3HATh
aKTyaJJbHOCTh ~ JTaHHOW TeMbl, TOMYEPKMBAs BAKHOCTh  OKa3aHHA
MOIEPKKH POAUTENSAM, 9TOOBI OHM MOTJIH YCIIEUTHO MPEO0I0JIEBATh TAKHe
CJI0KHOCTH, KaK:

— 3MOIMOHAIBHOE COCTOSHHUE: poauTtenu nereit ¢ OB3, a Takxke ¢
MOBEIEHYECKUMH PACCTPOICTBAMH MOTYT YacTO HCIBITHIBATh YYBCTBO
0ecIToMOIITHOCTH, TPEBOTH U CTPECca;

— TIOHMMaHWE TMOTPEOHOCTH JeTeW: PpOAUTEIsIM HEOOXOAMMO
o0nafaTe 3HAHWSIMH O CHEIU(HUKE pa3BUTHSA M OOYYECHHS TaKUX AETEH,
9T00BI 3PPEKTUBHO MOJACPKUBATD UX PA3BUTHE;

— c0aNaHCUPOBAaHHOE BOCIIHMTaHHME: POJMTENU CTAIKHUBAIOTCS C
BBI30OBOM OOECIIEYCHHS HEKOErO PaBHOBECHS MEXAY MOIICPKKON CBOUX
JIETe U yCTaHOBIIEHUEM T'PAaHUI] B OOIIIECTBE;

— camo3abora pomurenecii: 3abora o metsax ¢ OB3, a Taxke
MOBEICHYCCKUMH  PAcCTPOMCTBAMH  MOXET  OBITh  (DU3UYCCKHU
SMOIMOHANILHO HCTOINAIONICH, POJUTENH HYXKAAloTCs B HHGOpMAIMU O
MeTOoJIaX caM03a00ThI, YTOOBI N30€KATh IMOIMOHAITEHOTO BHITOPAHUSI.

CemMmbs, BoctiuThiBaromias peoeHka ¢ OB3, moCTOSHHO HAXOIUTCS B
YCJIOBUAX TCUXOTpaBMaTHUUECKOW cuTyanuu. [lo naHHBIM HCCleI0BaHUI
P.®. Maiipamsiaa, cooOlieHHe 0 TaKOM COCTOSIHUM pe0eHKa BBI3BIBAET Y
65,7% wMartepeil, ocTpble 3MOLMOHAIbHBIE PAacCTPOHCTBA, addekTuBHO-
IIIOKOBBIE M UCTEpHUECKHe paccTpoiicTBa [1]. B nanpHeimeM 3aTsKHOU
TICUXWYECKUH  CTpecC MPUBOMUT K  BO3HHKHOBEHHIO  Pa3IMYHBIX
MICUXOCOMATUYECKUX PACCTPONCTB. OTO 0OYCIIOBIMBAaETCS MHOTUMH
NPUYUHAMH:

— TICHXOJOTMYECKMMH  OCOOEHHOCTSAMH  JIMYHOCTH  CaMHUX
poaurenei (CnocoOOHOCTh MPUHSTH WK HEe PUHATH 0COOEHHOTO peOeHKa);

— KOMIUJIEKCOM pPacCTPOMCTB, XapaKTEPU3YIOMMX Ty WM HHYIO
AHOMAJINIO Pa3BUTHUS;

— BO3JICHCTBHEM COLIMyMa IPH KOHTAKTaxX ¢ ceMbeil [2].

[Toatomy BaXXHO MMOHUMATh, 4TO TICUXOJIOTHYECKOE
conpoBoxkaerne gereir ¢ OB3, a Takke C TIOBEICHUYCCKUMH
paccTpoiicTBaMH M UX POAUTENEH SABIAETCS CIOXKHBIM IPOLIECCOM,
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KOTOpBI TpeOyeT coueTaHWsl Pa3lu4HbIX METOJOB U MOAXOIO0B. TpyaHO
MEPEOLIEHUTh BaYKHOCTH MPAaBUIBHOIN OLIEHKH BO3MOXKHOCTEH M BBISBICHUS
0Cco0BIX 00pazoBaTeIbHBIX TOTpeOHOCTEH neteit ¢ OB3 [3].

B paMkax okazaHHUs IICHXOJOIMYECKON IOMOIIM U TONJEP)KKH B
I'bY JO LIIIMCII Herckoro paiiona Cankr-IlerepOypra (manee Llentp)
peanu3yrorcst Takue GOpMBI padoOT Kak:

1. MunuBunyaneHOE KOHCYJIETUPOBAHUE: IpeACTaBIICHHUE
WHIWBUAYAJIbHON TICHXOJIOTHYECKOW TOAJNEPKKH POJUTEIIM U JAETSIM C
OB3, a Takxe ¢ moBeIeHUYECKUMHU paccTpoiicTBamu. Llenbio KoHCymbTanuii
ABJSIETCS. AMArHOCTHKA, IIOMOIIb B IPEOAOJICHMH HSMOLHMOHAIBHBIX
TPYAHOCTEH, pa3BUTUE  CTPAaTeTMl  KOPPEKLIMH  IICHXOJOTHYECKUX
TPYIHOCTEM.

2. I'pynmnoBble  KOPPEKLUMOHHO-Pa3BUBAIOILIME  3aHATHA, VIS
00y4aroImuXxcs: OCHOBHOMW LIENIbI0 KOTOPBIX SIBIISICTCS BBIBIICHUE HE TOJIBKO
NpOOJEMHBIX 30H, HO M MOTEHIMANBHBIX BO3MOXKHOCTEH, YTO IMO3BOJISIET
npoBecTd Oosiee TIyOOKM M BCECTOPOHHUI aHamM3 C  LEIbIo
thopmupoBaHus 60sIee MHUPOKOH TIATGOPMBI AT MHAWBUAIYATHHOTO POCTA.

3. Poaurenbckue cOOpaHus: OCYIIECTBIISIOTCS qyepes
COBOKYIHOCTh (OpMaToOB, TakMX Kak oOuHble BcTpeun, Ha Oaze OV,
poauTenbckue rpynmnsl Ha Oase LleHTpa, BeOMHaphl, YTOOBI HAMITYYLIMM
00pa3oM yIOBIETBOPUTE TOTPEOHOCTH Pa3HOOOPA3HBIX Ay IUTOPHH.

4. Beixop crnermanuctoB Llentpa B OY Ha KpU3HCHBIE CUTYAIIUU:
0] KPU3UCHBIMU CUTYallMsIMH MOHUMAIOTCS «CHUTYAllMH ITOBBILICHHOI'O
pHCKa, TNpeanojararolyde K BO3HMKHOBEHMIO pEaKUUi Je3ajantanyuu
(kpu3ucHbIX cocTosHui)» [4]. Beixon cmenumanuctoB lLlentpa B OV
peanusyercss ¢ yd4€TOM 3alpocoOB W MOTPEOHOCTEH OpraHHU3aIlui.
OcymiecTBisieTcsl KOMIUIEKCHBIN MOAXO0M, aJlalTUPOBAHHBIN K KOHKPETHON
CUTyalldd  BKJIIOYAas METOAWYECKOE U  IICHUXOJIOTO-TIeIarOrHIecKoe
COTIPOBOX/ICHUE.

5. Tenedon moBepus: B mOCIEAHNE TOABI AUCTAHIMOHHBIE (HDOPMBI
B3aUMOJICHCTBUS JIIOJeH mproOperaroT Oonblioe 3HaueHwe. CuuTaercs,
YTO TMOMOIIb 1O TelehOHy OJHA U3 HauOoee aJCKBAaTHBIX IS
MOJPOCTKOBOM ¥ IOHOIIECKOW  TCHXOJOrMM  (OpPM  COIMAIBHO-
ncuxosiornueckoi momon [5, 6]. Ha nmunum Llentpa nexxypar neparoru-
TICUXOJIOTH, KOTOPbIE OKa3bIBAIOT HEOOXOAUMYIO KOHCYIBTAIIHIO.

HampaBnenust kak MHAWBUIYalbHOH, TaK W TPYIIIOBOW pPabOTHI,
3TO:
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1. PaGorta ¢ 3MOIUSAMU: OKa3aHUE MOACPKKHU POIUTEISIM U JICTIM
B OCO3HAHUU M YIPABICHUH SMOLMUAMU. DTO MOXKET BKIIOYATh TEXHUKU
penakcanuy, MeOUTAlli{, MAacITadupoBaHWE OMONMKA U pPa3BHUTHE
SMOIIMOHAJILHOW IPaMOTHOCTH.

2. Pabora ¢ poaUTEIbCKUMH OXHIAHUSMU: TIOJICPIKKa POIUTEIICH
B YIPABICHUU CBOUMU OKUJIAHUSAMHU U MPUHSITUHU peauil.

3. TlpocBelnieHue: MPOBEICHUE MPOCBETUTEIBCKUX MPOTPaMM IS
poauTENEN U NEJArOroB.

lenTp oOKa3bIBa€T KOMIUIEKCHYIO MOJICPKKY HYKIAIOIMIUMCS B
MICUXOJIOT0-NI€1arOTHYECKON U METUKO-COLIMATIEHON TOMOIIIH.

IIpu pabore ¢ merbmum ¢ OB3, a Takke ¢ NOBEICHYCCKUMH
paccTpoiicTBaMu HEOOXOIMMO YIENSITh HaUOOJbIlIee BHUMAHUE PA3BUTHIO
CaMOOLICHKM U  CaMOIPHUHATHS;  CTUMYJIMPOBAHUIO  KOTHUTHUBHBIX
MPOLIECCOB; PAa3BUTUIO MaMSTH, MbILIJICHUS U T.[I. OCHOBHBIMU METOAAMU
SABIAIOTCA HWI'POBBIC TEXHOJIOIWH, IICCOYHAA TCpallnud, ApamMarcparius,
o0ydeHHe METOAaM pellaKCalliid ¥ KOHEYHO apT-NpueMbl. Tak, 1Mo ciioBam
M3BECTHOIO0 poccuiickoro ncuxojiora A.B. 'He3auioBa, ckaskoTepamnus —
JIPEBHEMIINN METOJl TMPAKTUYECKOW IICUXOJOTMM W OJUH M3 MOJOMBIX
METOJ/IOB B COBPEMEHHOM Hay4IHOU TIpakTuke [7, 8].

Heo0xomumMo OTMETHTH POJb W BaXXHOCTh TCHUXOJIOTHUYECKOTO
COTIPOBOX/ICHUSI POJUTENEH, KOTOPHBIE OIKHBI ObITh WH()OPMHUPOBAHBI O
crieU(pUKe COCTOSHUSA CBOEro peOEHKa, a TakKe O TOM, KaK OHH MOTYT
MOJJIEPXKUBATh €r0 B PAa3NUYHBIX cdepax ku3HU. llcumxomornveckas
MOJJIEpKKA POAUTENEH TIOMOXKET WM Jydllle TOHATh IOTPEOHOCTH W
BO3MOXXHOCTH CBOETOo peO&HKa, a TakKe HAyYHThCS JPPEKTHBHBIM
CTpaTeruiM B331/IMOI[CI71CTBI/I$I C HUM.
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