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BUATJIOHHASI YCTAHOBKA JIJIS ITYJIEBOM CTPEJIBBBI
AHHOTALIUA

JlaHHBIII TPOEKT HampaBi€H HAa U3rOTOBJICHHWE CHEIUAIbHOW YCTaHOBKU-MUIICHH,
HpGIIHaSHaquHOﬁ AJIe IpOBCACHUA HWHIAWBHUAYAJIbHBIX BHCIUIAHOBBIX TPCHHUPOBOK II0 HyﬂGBOfI
CTpenb0e B CHOPTUBHOM MHOTOO0PBE «IOJIUATIIOHY.

KoHCTpyKIINS NMPOEKTHOrO M3Aenus pa3padoTaHa Ha OCHOBE CPaBHUTEILHOTO aHaIM3a
UMEIOIINXCSA aHAJIOrOB MOAOOHBIX YCTAHOBOK JJisi CTPEIbObl W OMNpeaenseTcss HaludheM
MEXaHMYECKOU 4acTH B BUJC pbIyara, KOTOpLIﬁ Ipyu nomnagaHuv ITyJyd B MHUIICHbL COBCPHIACT
BpallaresibHoe ABMxkeHne Ha 90 rpamycos.

Oco0EHHOCTh «IOIUATIOHA» - 3TO CTPENb0a U3 MHEBMAaTUUYECKOro opyxkus. D dheKkTuBHas

paboTa MEXaHMYECKOM yacTh OMATIOHHOM YCTAHOBKM HANpSMYIO 3aBHUCHUT OT yJApHOM Harpys3ku
COBEpIIAEMOM MyJed IO OTKUAHBIM MUIICHAM. [l03TOMY KOHCTPYKTMBHOE pEIICHHE
BpAIllAlOIIErocsl pbluara OTKUAHONW MHILEHHM  CTaJo IJIaBHOM 3ajadedl B pa3paboTke Bceit
KOHCTPYKLUU OUATIIOHHOM yCTaHOBKH.

Llenv: cipoeKTUPOBATh M U3TOTOBUTH B YCIIOBHSX LIKOJbHOM MacTepCcKOH OHMATIOHHYIO
YCTAHOBKY ISl IPOBEIECHUS MHANBH/yalIbHBIX BHEINIAHOBBIX TPEHHUPOBOK IO MyJIEBOU CTpeNboe.

Bvl600: MHe ynanoch CIpOEKTUPOBATh U U3TOTOBUTH OUATIOHHYIO YCTAHOBKY B YCJIIOBHUSAX
IIKOJIBHOM MacTepckoil. OHa TOJHOCTBIO  YJIOBJIETBOPSIET MOTPEOHOCTh B  IPOBEIEHHUU
BHEIUIAHOBBIX TPEHUPOBOK IO MyneBoil crpenvbe. JlaHHoe u3aenue oOecrneyuBaeT Ha/leKHOE
BU3yaJIbHOE IIOKa3aHHWE I[IONAJaHus  IyJd B MuUlleHb. lccienoBaHus, IPOBEICHHBIE B
HaIIpaBJICHUU YCOBEPIIECHCTBOBAHMS KOHCTPYKIMU BPALIAIOLIErOCs pblyara OTKHIHOM MHILIEHH,
NOCTY)KMJIM HArJSIIHBIM TIPUMEPOM CBS3M TEOPUU C MPAKTUKOM (BU3yaJbHOI'O BOCHPUATHS
¢usnueckux sBICHUMN). V3roToBieHHas MOjeidb OMATIOHHOM YCTAaHOBKM SIBJISIETCS HAIJISAHBIM

nocoOueM Nnpy U3ydeHu PU3HMUECKUX SBJICHUN paOOTHI pbluara Ha ypokax (u3uKu B 7 Kiacce.



COZAEPXAHUE PABOTbI

1. BBenenne

1.1. Beibop u o6ocHoBanue npoekra. Oco3HaHue MpoOIeMbl
1.2. KpaTtkas ¢popMyIupoBKa 3a1a4u

1.3. ®opmMysnpoBKa LENIN IPOEKTa

II. TexHosiornyeckasi 4acTb NPOEKTA

2.1.
2.2. B160p KOHCTPYKLUHU MPOEKTHOTO U3IENIUS
2.3. UccnenoBanue, BapuaHThl PELIEHUS IPOOIEMBI
2.4. TexHOIOTUYECKUI MPOLIECC U3rOTOBJICHUS
OMaTIIOHHOM YCTaHOBKH JUIsl CTPEIIBHOBI

2.5. [IpakTruueckast 3Ha4UMOCTh IPOESKTHOTO U3/EIIUS

II1. DxoHOMHUYECKOE B IKOJIOTHYECKOe

000CHOBaHMe IIPOEKTA

3.1.

3.2. DKojoruyeckas OleHKa MPOEKTHOTO U3ACIIH

IV. 3akiaouyenue

4.1. CamoorieHka. BeIBoIbI IO TPOEKTHOM paboTe

4.2. Uctounuku nHpopmManuu

BLI60p MaTepuraia ajisd U3roToBJICHHUA IMPOCKTHOI'O U3ACIINSA

MaTepI/IaJIBHLIe 3aTpaThbl HAa U3IrOTOBJICHUEC ITPOCKTHOI'O U3ACIIUA

-11
-12

-13
-13

-14
-15



I. BBEAEHUE

1.1. BEIBOP 1 OBOCHOBAHMUE TTPOEKTA. OCO3HAHUE ITPOBJIEMbI

Kpome ocHOBHOI yueOHOI AEATENbHOCTH B IIKOJIE, S CEPhE3HO YBJIEKarOCh copToM. B
Haleil mikojie Oa3upyeTcsl CIOPTHBHAS CEKIHMS 10 3MMHEMY MHOTOOOPBIO — «HOJHATIOH». S
YeThIPE Io/1a MOCEIIA0 3Ty CEKILIUIO MOJIUATIOHA, UMEIO ONpeeNICHHbIE CIIOPTUBHBIE JOCTHKEHUS
MYHUIUIAJIBHOIO ¥ PETHOHAIBHOTO YPOBHEM.

UYro takoe nonuatriaoH? OTBET Ha 3TOT BONPOC IIPEJCTABIECH B MHTEPHETE CO CCBUIKON Ha
o(urmansHple UICTOUHUKY HH(pOopMaryH [7].

U3 ucmopuu
1972 r. — IlocranoBnenue LK KIICC u Coera munucrpoB CCCP “O BBeaeHMH HOBOTO
komruiekca “T'otoB k Tpyay u obopone CCCP”.
1974 r. — Muoro6opse I'TO BkitoueHo B “Ennnyro Bcecoro3Hyro COpTHBHYIO KiIaCCH(PUKAIUIO”
¢ mpucBoeHueM 3Banus ‘“‘Mactep criopra CCCP”.
1975 r. — [Iposenen I uemnuonat JlennHrpaaa no 3sumHemy mHoro6opsio ['TO.
1979 r. — IlpoBeneno nepsenctBo BLICIIC no 3umuemy muoroGopeio I'TO Ha mpusbl razers
“CoBetckuil ciopt”.
1990 r. — IIpoBenen | yemnuonat CCCP no 3umHemy MHOro6opsto I'TO, KOTOpBIN MPOXOauIl B
Jlenunrpane.
1992 r. — Ilocne pacnana CCCP mpoBezaen I wemnuonat CHI' no 3umuemy muoro6opsio I'TO.
1992 r. — Co3nana MexynapoaHas heaepaiiis mojauaTioHa.
1993 r. — 3umnee mHorodopre I'TO nepenMeHoOBaHO B 3MMHMI OJHATIIOH.

B mapte 1993 roma B ChIKThIBKape IMpoliesn NepBbld UeMnuoHaT MHUpa MO 3UMHEMY
nonuationy. B utone 1993 rona obpazosana Bceepoccuiickas @enepauus [lonuatnona (BDII),
koTtopyto BosrnaBui [.H. T'anaktmoHOoB M pykoBoauT €t A0 cux mnop. Cramu aeilcTBoBaTh
pervoHasibHble Qenepanuu u otaeneHus noauationa. C okrsa0ps 2004 roga mrad-kBaptupa BOII
HaxoauTcs B I. Pa3anu.

IIpocpammur nonuamnowna. Ilonmatiion kak BUJ crnopTa co3fgad B 1992 rony Ha ocHOBe
cymectBoBaBmux B CCCP mporpamm «Muorobopuit I'TO» u nerckux mHorobopuit «CtapTbl
Hanmexn». B 3MMHEM mONMATIOHE KaXKIbId CIOPTCMEH COPEBHYETCS B JIBDKHOM T'OHKE
(00s13aTeNbHO), CTpeIb0e U MOATATUBAHUM HA MEepeKiIaguHe (FOHOIIN, MY>KYUHBI) WU (JICBYIIKH,
JKCHIIUHbBI) B CrHOAaHUM - pa3rHOaHUM PYK B YIOpE JIeKa Ha IOJIy WM B MOJBEME TYJOBHIIA U3
IIOJIOKEHUSI Jie)Ka Ha CIUHE (AEBYLIKM, JXEHIIMHBI). B pa3nuuHbpIX mporpamMmax JIETHETO

noauaTioHa (0T ABoeOopuil 10 MATUOOpPUI) KaKIbplii CHOPTCMEH COpEBHyeTcss B Oere Ha
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BBIHOCJIMBOCTh (00s13atenbHO, oT 500 M 10 3 KM), B IUTaBaHUH, CTpesibOe, CIIPUHTE, WHOTIA B

METaHUHM Ms4Ya WIM TpaHaThl, B CHJIOBOM THMHACTUKE, pPbIBKE THUpH. Bo3pacT y4acTHHMKOB
COpEBHOBaHUM 1O MoJauaTIony — oT 7 10 90 net ( mo Bo3pacTHbeIM rpynmnam). B Poccun ¢ 1993
roga JCWCTBYeT CIIOpPTUBHAS KIAacCH(PHUKANMA MO TOJIHATIOHY — JO MAacTepoB CIopTa
MEXIYHAPOAHOrO0  Kjacca BKIIOUMTENbHO. MexayHapoaHas Accouuanusa —[lonmationa
MIPUCBAMBAET CIIOPTCMEHAM 3BaHMS MEXIYHapOJHOTO MacTepa IO IMOJHATIOHY, a CYIbiIM —
3BaHUSI MEXIYHAPOJIHOTO CYAbH IO MOJIUATIIOHY.
W Tak noHsTHE «I1OJIMATIOH» 3TO a0COJIFOTHO KOHKPETHBIN BUJ CIOPTUBHOI'O MHOTOOODbSI.

B r.Cypryre 3uMHHI OIUATIIOH BKJIKOYAET COPEBHOBAHHUS 110 TPEM BUAM CIOPTa:

° JIBI’KHBIM I'OHKaM,

*  IyJeBOH CTpenboe,

*  CHJIOBOM T'MMHACTHKE.

®orto 1. [lograruBanue Ha nepexnaaune. [lyneBas crpenbOa. JIbKHBIE TOHKH 3UMOM.

Tlompebrnocmo

st obecniedenust 3 (HEKTUBHBIX TPEHUPOBOK IO IMYJIEBOW CTpENbOE y MEHs IMOSBHIACH
HE0OXOMMOCTh B MPHUOOPETEHUHU CIIOPTUBHON BUHTOBKH U CHEIMATbHBIX MUIlIeHeH. B HacTos1ee
BpeMsl TI0 MPUOOPETEHUIO CIIOPTUBHON BHUHTOBKM MPOOJIEM HUKAKUX HET. A BOT UTO Kacaercs
CIICIUAIGHOM YCTAaHOBKM JUIS CTPENIbOBI - TyT JeJ0 MociiokHee. KoHEWHO, Ha 3aHATHSIX
CIIOPTUBHOM CEKLIMU IO MOJIMATIOHY Bce HeoOXxoaumoe obopyaoBanue umeercs. OQHaKo, y MEHA
€CTh HEOOXOIMMOCTh U JKEJIaHHE 3aHMMAThCS MYJEBOW CTPENbOOW AOMOIHUTEIBHO OCOOEHHO B
nepuoy JIETHUX KaHUKYN y cebst Ha nqaunom ydactke. ([IPUJIOXXEHUE 1. ®oto 2. TpeHnpoBkU BO
BpeMs JICTHUX KaHUKYI).

CrnenoBarenbHO, OCTANOCh «JIEJI0 32 MaJbIM» - U3TOTOBUTH CIIEHUANBbHYIO YCTAHOBKY JUIS

CTpeJ'IB6LI - 6I/IaTJ'IOHHy}O YCTAHOBKY, IIOTOMY YTO KYIIUTB €€ HCTIC.

ObocHosanue svibopa npoexma
JlanHblii 00BEKT Tpyna «OWATIOHHAs YCTaHOBKA» HOCHT a0OCONIOTHO CIOPTHUBHYIO

(I)YHKI_[I/IOHaJ'IBHYIO 3HAYUMOCTD. I/I,[[eﬂ o CO3JaHUKO 3TOI0 H3ACIHA K IIPOCKTY BO3HHUKIIA Ha
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OCHOBAHHUH JIMYHOI'O OIIBITAa HAKOIINICHHOI'O Ha YpOKaX TCXHOJOI'MH IIpU pa3pa60TI<e 00BEKTOB

TpyAda HW3rOTOBJIEHHBIX MHOI0 B IPEIbIIYIIMX Kilaccax. [JaBHOE B 3TOM IIPOEKTE TO, YTO
OMaTIOHHYIO YCTAaHOBKY MOKHO CJI€JIaTh CAMOCTOSITEJILHO B YCIOBUSX IMIKOJIBHON MacTEPCKOIl.
Oco0eHHOCTh KOHCTPYKIIMU MPOEKTHOTO U3/AEIUS ONPEEIIIeTCs HaTMUueM MEeXaHUYeCKO
YacTH B BUJIE pblYara, KOTOPbIM IpH NOIaJaHUM IIyJIM COBEPILAET BpallaTelbHOe JBIKEeHNE Ha 90
rpaaycoB. (ITPUJIOKEHUE 1. ®oro 3. OauH W3 BapUaHTOB CAMOCTOSITENBHOI'O pEICHHS
IIPOOJIEMBI).
[Ipo6nema no pazpaboTke KOHCTPYKLMHU U3JEIUs pellagach B MPOLECCE CPABHUTEIBLHOIO

aHaJIu3a ¢ UMCHOIHUMHUCA aHAJIOTaMU TaKNX YCTaHOBOK (I/IH(bOpMaI_II/IH nus3 I/IHTepHeTa).

®oto 4. ®abpuynbie 00pa3ibl OUATIOHHBIX YCTAHOBOK.

Tunomesa

B03MOXHO 11 M3rOTOBUTH OMATIOHHYIO YCTAHOBKY B YCIIOBHUSIX LIKOJIBHON MacTEpCKOM,
KOTOPYIO MOXKHO OyJIeT IEPEHOCUTh OJHOMY YEJIOBEKY U HMCIOJIb30BaTh €€ B JIOOBIX YCIOBUAX (HA
yJIHIle, B TOMEIIEHUHN)?

Tpebosanus, komopule NPeOvABIAIOMCA K NPOEKMUPYEMOMY U0ENUIO:

- OuaTiioOHHasl yCTaHOBKA JIOJDKHA YCTAHABIIMBATHCS MJISl CTPENBOBI KaKk Ha CTOJE, TaK U
MO/IBEIINBATLCS HA CTEHE;

- OuaTIOHHAs yCTaHOBKA JIOJDKHA JIETKO MEPEMELATHCS CUJIAMU OJTHOTO YEJIOBEKA;

- OuWaTIOHHAasl yCTaHOBKAa JIOJDKHA TOYHO (DMKCHUPOBATH MOMAJaHWE B MHIICHb 33 CUET
cpabaTbIBaHUs TIOBOPOTHOTO MEXaHU3MA;

- OuaTioHHas YyCTaHOBKAa JOJKHA OBITh MpOCTa B OKCIUIyaTallMU: TIPpU 3aMEHe
JIEKOPATUBHOM OTJIENIKH MOCTIE CTPEIbOBI, IPU MEPEMEILICHUN C MECTa Ha MECTO;

- OuWaTJIOHHAs YCTaHOBKA JOJDKHA UMETh MPWIWYHBIA ACTETHUECCKUI BUJ JJII TIEPEBO3KH B
JUYHOM aBTOMOOMIIE.

WNnes mo M3roTOBIEHUIO MPOEKTHOTO U3JENHUS — OHWATIOHHAs YCTAaHOBKA, MOJYyYHIIa
MOATBEPKJICHUE O MPABWIBHOCTH MOMX MBICJIEH, KaK s TOJIBKO Hayaj MEPBBIC HUCIBITAHUS MPHU

MMPOBCACHNHN OUYCPCIHBIX TPCHHUPOBOK.



1.2. KPATKAA ®OPMVIJIMPOBKA 3ATAYA

CrpoekTupoBaTh M M3TOTOBUTH OWMATIOHHYIO YCTAaHOBKY ISl ITYJIEBOM CTPENHOBI B CIIOPTHBHOM
MHOT00OpbE «IOJMUATIOH», KOTOpass HMEET YHUBEPCAIbHYI0 CHUCTEMY IIOJBECA M MOXKET
MPUMEHATbCA B JIIOOBIX ycioBusAx (Ha ynuie, B nomemenun) [2]. (IPUJIOXEHUE 1. ®oto 5.
buarnonnas ycraHoBka B crnopTuBHON cekmuu. Dorto 6. Paboumii BapuaHT H3TOTOBJICHHS
OMATIOHHOM YCTaHOBKH).

Ilompebumenu: Bce wieHbl cniopTuBHOW cekuuu. (Kpome Toro, mMoit ortery B mporuiomM
OMATIIOHHUCT, MOITOMY MMEETCs JINYHAsI 3aMHTEPECOBAHHOCTh B CO3JIaHUH OMATIOHHON YCTaHOBKH
JUISL CTPEIHOBL. )

O uem HydHCHO NOOYMamb, NPOEKMUPYs uzoenue:

Buennuii Bujg Marepuan KoncTpykius
A
Tb npu usroTosie- | BbuatiioHHas > [ToTpeOHOCTB,
HUHU U3JEIIUs yCTaHOBKa 3HAYUMOCTh
v
Texnonorus WNHCcTpyMEHTHI, Bpewms na
U3TrOTOBJICHUS o0opy0BaHue U3TOTOBJICHHE

Kpumepuu, komopvim oondicna yoosnemeopsams npoekmupyemdas OUuamioHHAsA YCMaH08KaA.
1. IIpoyHOCTB, IpHU IKCIUTYaTallMM HA MOJICTABKE WJIM MPU MOJBEIIMBAHUM HA CTEHE, a TAKXKE IIPU
IIEPEBO3KE HAa aBTOTPAHCIIOPTE.
2. lemeBblit 00BEKT TpyJa (U3 OTXOJ0B TEXHOJIOIMUECKOTO IIPOU3BOJICTBA).
3. Yio0OHast ycTaHOBKA MPH SKCIUTyaTalluy, JIETKOChEMHAsL.
4. Jlerkast mpu nepeHocKe (CUIaMH OJHOTO YEJIOBEKA).
5. [Tpunu4HbIi 3cTeTUYECKUM BU (UTOOBI HE MAYKaTh OJEXKY).

6. HpOCTOTa U JOCTYIIHOCTDb B U3I'OTOBJICHUH.

1.3. DOPMVJIMPOBKA LEJIA ITPOEKTA
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CHpOGKTI/IpOBaTI) U HU3IrOTOBUTH 6I/IaTJ'IOHHYIO YCTAaHOBKY B YCJIOBHAX [IKOJIbHOU

MacTepcKOM A MPOBEACHUS WHAMBHUIYAIbHBIX BHEIUIAHOBBIX TPEHUPOBOK IO IIyJIEBOM
cTpenboe.

II. TEXHOJIOTHYECKAS YACTb IIPOEKTA

2.1. BbIbOP MATEPHAIJIA U N3I'OTOBJIEHUA
I[TPOEKTHOI'O U3AEJINA

A). ITnacTuk — XpyINKuH, €CIIH IJIACTUK MITKUH, TO OBICTPO M3HAIITUBACTCS.

b). ®anepa (wmm JICII) — OTHOCHTENBHO JelIeBasi, CPEeOHEH MPOYHOCTH, XOPOIIO
o0pabaTbIBaeTCsl, HY>)KHO MOKPBITHE OT BO3/ICHCTBHS BHEIIHEH CPEJIbI.

B). Metann — npouHblii, TBEpAbI, T0JTOBEYHBINH, XOPOIIO THETCS.

*  Meab — Joporasi, Msrkas, He TpeOyeT MOKPBITHS;

*  CcTaJb Hep)KaBerolas — 10poro, TBepAas npu o0padoTke, He TPeOyeT MOKPHITHS;

* CTajJb MalIMHOCTPOUTENbHAs — JelleBas, CpEeAHEH TBEPIOCTH, XOPOIIO oOpabaThiBaeTcs,
HY>KHO MOKPBITHE OT P>KaBUMHBL;

* JIOPAJIOMHMHHUH — MSTKHH, JIETKO 0OpabaThiBaeTcsi, THETCS, HE prKaBeeT, JIOCTATOYHO
IIPOYHBIM, MpUEMIIEMasi CTOMMOCTb, HaJIM4YM€ B IIKOJE CTAPhIX KJIACCHBIX JIOCOK H3
TIOpATIOMUHUS 00ecrieYnBaeT JOCTYMHOCTS [1].

Bui6o0: BpIOMpato MaTtepuai Uit M3rOTOBICHUS OCHOBHBIX Y3JI0B OMATIIOHHOHM YCTaHOBKH —
JIOPAIOMUHUN U cTaib. OnpenenstonyM (GpakTopoM MpH BbIOOpE MeTaia SBJISETCS HaJuuue B
IIKOJIE CTapbIX KJIACCHBIX JOCOK M3 JIOPATIOMUHUS U JIMYHBIN OMBIT pabOThI C MIOPATIOMHUHHEM
IIPY M3rOTOBJIEHUU MPEABIAYIINX HU3JEIMM B LIKOJBHOM MacTepckoil. KpoMe Toro ans MoHTaxa
OCHOBHBIX Y3JIOB OHMATIOHHOW YCTaHOBKM IOTPEOYIOTCSI THIIOBBIE IETalIH, OOECIEeYMBAIOIINE

pe3b00BbBIE U 3aKJICTIOYHBIE COEIMHEHUS PhIYaXKHBIX 3JIEMEHTOB KOHCTpYKLUU [3].

2.2. BbIbOP KOHCTPYKIMHU ITPOEKTHOI'O U3AEJIMA

KoHncTpykius 6MaTioHHON yCTaHOBKU IS ITyJIEBOM CTpPeibObI ONpenesseTcsl caMoi uaeen
IIPOEKTa, TO €CTh pa3pabOTKa KOHCTPYKIMHM Ha OCHOBE CPAaBHUTEIHHOI'O aHAJIN3a MMEIOLIUXCS
aHAJIOrOB  MOJOOHBIX yCTAHOBOK Juig  cTpenbObl. [loaTomy riaBHOW  3ajmauedl  mpu
KOHCTPYUPOBAHHUU MPOCKTHOI'O HU3ACIHA CUUTAKO0 OHNPCACICHUC OITHMAJIBHBIX PasMCpPOB IIPU
COYETAaHNH C DCTETHKOHN BHEITHETO BUJa U ONPCACICHUEC NOCTYIIHBIX TEXHOJIOTHI M3TrOTOBICHUS

OMATIIOHHOW YCTAaHOBKH B YCIIOBHUSX IIKOJIBHOW MacTepcKou [5].
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O,Z[HaKO, OCOOEHHOCTD «IIOJIHATIIOHAY - CTpeJ'IB6a N3 IMHEBMATUYCCKOI'O OPYXKHUA, Tpe6yeT

BHECEHUsI CEpPhE3HBIX KOHCTPYKTOPCKMX M3MEHEHHH B pabory MEXaHUYECKON 4acTu
aHAJIOTHYHBIX 00pa3I0B OMATIOHHBIX YCTAaHOBOK HM3-3a MaJOH Macchl MYJIbKH (HE TOCTAaTOYHAs
yAapHas CHJIa 10 MUIIICHH).

2.3. UICCJIEJOBAHUE, BAPUAHTBI PELIEHW A ITPOBJIEMbI

D¢ ¢dextuBHas paboTa MEXaHUUECKOM YacTH OMATIOHHOM YCTAHOBKM HAIPSIMYIO 3aBUCUT
OT yJapHOW Harpy3ku COBEpIIaeMOM Mynel 1o OTKUIHBIM MuleHsM. llpu crpensbe wu3
MEJIKOKAJIIMOEpPHON BUHTOBKM CHJIa yJapa MO OTKHJHBIM MUIIEHSM CYIECTBEHHO MPEBOCXOAUT
CWIy yJaapa IyJbKM ITHEBMAaTH4YE€CKOW BUHTOBKHM, IO IIPUYMHE OYEHb MaJIOM MAaccChl IIYJIbKU
ITHEBMATUYECKOro opyxus. [lo3TOMy KOHCTPYKTMBHOE PEILIEHUE BpAILAIOLIETOCsS pblyara
OTKHJIHOM MUIICHH CTaJl0 TJABHOW 3a7aueil B pa3paboOTKe BCEH KOHCTPYKIMU OHATIOHHON
YCTaHOBKH.

Ilepeulii sapuanm KOHCMPYKMOPCKO20 peuienus OUuamioHHOU YCMAaHO8KU
(ITPUJIOKEHME 1. ®oro 7. KOHCTpYKTUBHBIE 3JIEMEHTHI IIOBOPOTHOIO MEXAaHMU3MA.
®oro 8. Cxema cOOpku MOBOPOTHOrO MexaHusma. @oto 9. IlepBblil BapMaHT KOHCTPYKTOPCKOIO
pelieHus: OMaTIOHHON YCTaHOBKH. )

[IpencraBum paboTy IaHHOrO BapHaHTa MOBOPOTHOro MexaHusma muiieHu (doro 9) B
BUJIE CXEMBI CHJI pbluara IOBOPOTHOM MUIlIeHU [4].

s Fs
S ) [—
F2 F2
[

() () >

2 2 F

Cxema Nel Cxema Ne2 Cxema Ne3

1. Cxema Nel mnoka3bpIBaeT COCTOSIHUE€ IIOKOS IIOBOPOTHOTO MEXaHH3Ma MHMILIEHHU
OTHOCHUTEJIHO OCHU BpAILIEHUs, B KOTOPOM MOMEHTBI CHJI PACHPENEIIAIOTCS CIeIyIOIUM 00pa3oM:
Mi = Fi1+ L1; M2=F2+ [2; Kkak nokasblBaer JedcTByrowmas moaenb M1 > M2. Oanako,
HEO0OXOAMMO OTMETHUTH, YTO Ha cxeme Nel L2= 0, orctoga cienyer M2= 0, M1 > 0.

2. Cxema Ne2 moka3bIBaeT COCTOSIHHME I[OBOPOTHOIO MEXaHHM3Ma MHUIIEHH B MOMEHT
BbIcTpena. KuHernueckass sHeprusi, KoTopod oOiajaer mysibka, NpU IOMNAJaHUU B MHILICHb
IpeBpalaeTcs B MOTEHIMAIbHYIO SHepruto mMumienu: Ek = m V?/ 2, En = mgh, En = F3 ¢h. IIpu

yaape myJiabK{d O MMILEHb IPOUCXOAMUT CKATHE KaK IyJbKH (CMATHE IYJIbKH), TAK U MUILIEHU. 3a
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TeM, Onaromapsi nedctBuio yrpyrux cuin (F3) Muinenp HaunHaeT coBeplIaTh BpalllaTelbHOE

JBIKEHUE BOKPYT CBOEH OCHU OT JEHUCTBHS MOMEHTA CUIIbI M3 = F3 ¢ L3.

3. Cxema Ne3 noka3bIBaeT COCTOSIHHE IIOBOPOTHOIO MEXAaHMU3Ma IOCIE MONaJaHus MyIbKU
B wmwumeHb. OT npeiicTBuss MomMeHTa cuiabl M3 = F3 ¢ L3 MumieHp HauMHaeT COBEpIIaTh
BpallarenbHoe ABYKeHHE. [Ipu 3 ToM HaunMHAET NpOSBIATHCA JSHCTBUE MOMEHTa CHilbl M2=F2e L2,
Tak Kak L2 MOXeT yBenMuuBaThCA OT HyJIS [0 MAaKCHUMAJIbHOW JUIMHHBI IIJI€4a, B CBSI3U C
[IOBOPOTOM phblyara.

B pesynbrate BpameHuss MUIIEHM MOMEHTbI cuil Ha cxeme Ne3 pacnpenensarcs
cnenyromuM obpazom: M1 = M2 + M3, Fie L1 = Fz2+ L2+ F3 ¢ L3. DkcriepuMeHT mokasai, 4To
IoCJIe TIONaJaHusl IyJIbKH B MHILEHb, IIOCIEAHAS TOKaYyHYJlach U BEPHYJACh B IIEPBOHAYAIBLHOE
IIOJIOKEHHE, TO €CTh ACHCTBHE MOMEHTOB cuil M3 = F3 o I3 u M2 = F2 ¢ L2 oka3sanoce
HEJOCTATOYHBIM JUJIS ITOJIHOTO ITPeotosieHnst MoMeHTa cwiibl M1 = F1+ L1. U3 sToro cienyer:
Mi1> M: + Ms.

Buvigoo:  llepBble HCHBITaHMS U3 IHEBMATHUYECKOIO OPYKUS IOKa3ald Cepbe3HbII
HEZ0CTaTOK pabOThI MOBOPOTHOrO MexaHusMa (Poro 9). Manenbkas Macca MyJIbKU IIPU yJaape He
oOecnieunBaeT BpalieHue MUleHu. [103TOMy KOHCTPYKIMIO MOBOPOTHOTO MEXaHW3Ma MPHUILIOCH
IIEPECMOTPETB. Yro € MOYKHO YCOBEpLICHCTBOBAaThb, YTOObI MHILEHb IPU MONATAHUU
IIyJIbKH YBEPEHHO OIPOKUBIBAIACH?

Paccmotpum HepaBeHcTBO M1 > M2 + M3. UToObI yBeITHMUUTH MPaBYIO YacTh HEPABEHCTBA,
HEOOXOUMO MOBIMATh Ha yBeiauueHue M2 wnu Ms. Ha Benmuuny M3 = F3 ¢ L3 nosiusats
HEBO3MOJXKHO, TaK Kak F3 3aBHCHT OT MaccChl IyJIbKM M €€ CKOPOCTH, a 3TO BEJIMYUHBI 3a/laHHBIC
3aBOJIOM M3rotoBuTeneM. BennunHa ruieya L3 3agaHa KOHCTpyKUMEH pbluara U M3MEHEHUIO HE
noauIekuT. [103TOMy B mpaBoii 4acT HEPABEHCTBA YBEJIIMYUTH MOKHO TOJIBKO M2= F2 ¢ L2, myrem
U3MEHEHUSI KOHCTPYKIMU pbryara. [Ipruem yBennunts MOkHO Kak Fz2, tak u La.

Bmopoii eapuanm koncmpykmopcko2o peuienus OuamionHou yCcmaHo8Ku
(ITPUJIOXKEHUE 1. ®oto 10. Murienu co cMEIeHHBIM [EHTPOM TSKECTH. )

DOddexTBHasT paboTa MEXaHWMYECKOM YacTH OWATIOHHOW YCTAHOBKH 3aBUCUT OT
IIPABWJIBHOTO PACIOJIOKEHUS CUJI TSKECTH OTHOCUTEIBLHO OCH BpAlllEHUS ITOBOPOTHOIO phblyara.
Ota ujes Jierjia B OCHOBY PELICHMsI BTOPOrO BapHaHTa KOHCTPYKTHBHOW 4YacTH IOBOPOTHOIO
Mexanuzma (Poro 10).

[IpencraBuM paboTy NAaHHOTO BapHaHTa MOBOPOTHOro Mexanu3ma mumenu (Poro 10) B

BU]T I CHUI phIuara oOBOPOTHOMA g |
—_— -
Fs3 Fs3

Fa F4 Fi

— — —

F2 F2 F2
) o)
AN WAN
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F1

—_—> —_—>

Cxema Ne4 Cxema Ne5 Cxema Ne6

N3menenne koHcTpykiuu poryara (®@orto 10) mpuBeno K MOSBICHUIO JOMOTHUTEIHLHOTO
MOMEHTa cuiibl M4 = F4¢ L4.

1. Cxema Ne4 mokas3bplBa€T COCTOSIHUE€ IIOKOS IIOBOPOTHOTO MEXaHM3Ma MMILIEHHU
OTHOCHUTEIFHO OCH BpallleHHUs, B KOTOPOM MOMEHTBI CHJI PaCIpe/IesIIOTCS CASAYIOUUM 00pa3oM:
Mi=F1+ L1; M2=F2+ L2; M4= Fa+ L4; xak nokassiBaeT AercTByronias Moaenp Mi> M2 + Ma.
Onnako, He00X0IUMO OTMETHTB, uTO Ha cxeMe Ned  L2= 0, orctona cnegyer M2= 0, M1 > Ma.

2. Cxema Ne5 moka3bIBaeT COCTOSIHHME [OBOPOTHOIO MEXaHHM3Ma MHUIIEHH B MOMEHT
BbIcTpena. Kunernyeckass sHeprusi, KOTOpoidl oOnanaeT myjibKa, IpU IONAaJaHUU B MUIICHb
IpeBpalaeTcs B MOTEHIHAIbHYI0 sHepruto mMumienu: Exk = m U?% 2, En = mgh, En = F3 ¢h. IIpu
yaape MmyJdbKd O MULIEHb MPOUCXOAUT CHKATHE KaK MyJIbKHU (CMSTHE MYJIbKH), TaK U MHUIICHH. 3a
TeM, Onaromapsi nedctBuio ynpyrux cui (F3) Muinenp HaunHaeT coBeplIaTh BpallaTelbHOE
JBH>KEHUE BOKPYT CBOEH OCH OT JE€HUCTBUSI MOMEHTA CUJIbl M3 = F3 ¢ L3,

3. Cxema Ne6 moka3bIBa€T COCTOSIHME MOBOPOTHOTO MEXAHM3Ma IOCJIE MOMAIaHus MMyJIbKU
B wmuiieHb. OT neiictBus MomeHTa cuibl M3 = F3 ¢ L3 MuilleHb HauMHAEeT COBEpIIATh
BpalllaTesibHOE ABMKEHHE. [Ipr TOM HauMHaeT NposIBIATHCS AEHCTBHE MOMEHTA CUilbl M2=F2¢ L2,
TaKk Kak L2 MOXeT yBeIM4MBATBCA OT HYJS 0 MAaKCHUMaJIbHOW JUIMHHBI IIJI€4a, B CBSI3U C
[IOBOPOTOM pblyara.

B pesynbrate BpaleHuss MUIIEHM MOMEHTHI cuil Ha cxeme Ne6 pacmpenensrcs
cnenyromuM obpazom: Mi= M2 + M3+ M4, Fie Li=F2¢ L2+ F3¢ L3+ F4 L4. Dxcriepument
MOKa3aJl, YTO TOCJEe MONaJaHus MyJbKA B MUIIEHb, IOCIEIHSAS YBEPEHO ONPOKHHYJIACh, TO €CTh
CyMMapHO€ JercTBUEe MOMEHTOB cuil M2 = F2 ¢ L2, M3 = F3 « L3, M4 = F4 » L4 oOkazanoco
JOCTaTOYHBIM JUISl IOJIHOTO ITpeoosienust M1 = Fi1 ¢ L1. 13 atoro cnenyer: M1 < Mz + M3 + Ma.

Bwvi6oo: VcnpiTanusi 1aHHOW KOHCTPYKIIMUA OMATIIOHHOW YCTAaHOBKHM W3 ITHEBMATHYECKOTO
OpYXKHUsl TOKa3zaju TpeKpacHble pe3yiabTaThl paboThl MOBOpOoTHOrO Mexanusma (Porto 10).
Manenbkas Macca MyJabKH HAJEKHO OOECTeunBaeT BpalaTelbHOE JBIKeHHE MuiieHu. [ToaTomy
JaHHYIO KOHCTPYKIIMIO TIOBOPOTHOTO MeXaHU3Ma OepeM 3a OCHOBY.

DddekTuBHas paboTa MEXaHUYECKOW YacTH OMATIIOHHOW YCTAHOBKH JICHCTBUTEIHHO
3aBUCUT OT IMPABUJIBHOTO PACIOJOKEHUS CHJI TSKECTH OTHOCUTEIBHO OCH BpallCHUS
KOHCTPYKTHUBHBIX AJIEMEHTOB IMOBOPOTHOTO pblyara. JTa ujes o0ecreunsa NpaBuiIbHOE PElIeHHe
BTOPOTO BapuaHTa KOHCTPYKTHBHOW YacTH IMOBOPOTHOTO MEXaHHM3Ma OHMATIOHHON YCTaHOBKH

(doto 10).
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2.4. TEXHOJIOI'MYECKUM ITPOLIECC M3 OTOBJIEHUA
BUATJIOHHOM YCTAHOBKM JIJISI CTPEJIBBBI

B OCHOBY TCXHOJIOTHUYCCKOI'O IIponecca 1o U3roToOBJICHUIO IIPOCKTHOI'O U3ACIUA BXOJUT:

. U3TOTOBJIEHHE PHIYA)KHOT'O MEXAaHNU3Ma OTKUAHON MUIIEHH;

. U3TOTOBJIEHHUE JJOOOBOMW MAHENHN C MATHIO OTBEPCTHUSIMU ISl CTPENBOBI;
. MOHTQ)X PHIYaXKHBIX MEXaHU3MOB OMATIOHHON YCTAaHOBKH;

. M3rOTOBJICHHE KOPITYCHBIX JIeTalIel 1 COOpKa MPOEKTHOT'O U3ICIHSL.

Ceedenus 0 3a20mosKkax:

* JIUCT AIOPATIOMUHUS TOJIIIHUHON 2,5 MM, pa3Mephl 3aroTOBOK: 75X25 MM
(JtoGoBast maHeN b C OTBEPCTUSAMH JIJISI MUIIICHEH ); TUCK D75 MM (MUIIICHH);

* cranbHas moJsioca 2,5x25x40 MM (TOBOPOTHBIN phIvar) [6];

* cranbHas TpyOka 18 MM (1151 KperuieHus: HOBOPOTHOTO phiyara) [6];

* cranbHas TpyOka 12 MM (0ch MOBOPOTHOTO MeXaHU3Ma) [6];

e mmwibka M8x800 MM (351eMeHT KperuieHust ocu) [6];

*  3aKI€nKu @ 4 MM C IUIANKON «BIOTal» [6];

e OonTsl, raiiku — M6, M5, M4 [6];

* JICII (mebenbHas mumra), panepa 10 MM — KOpIycHBbIE A€TaJIH.

VcnpiTanus JaHHON KOHCTPYKLMHU MOBOPOTHOTO MEXaHU3Ma U3 MHEBMATUYECKOTO OPYKHUS
MOKa3aJli TpPEKpPacHbIe pe3yabTaThl pabOThl OTKHIHOW MUIIEHH. MajeHbKas Macca ITyJIbKH
Ha/IeXKHO 00ecieunBaeT BpaIlaTeIbHOE JBI)KEHUE MUIIECHU.

O¢pdextuBHas paboTa MeXaHMYECKOW YACTH OMATIOHHOM YCTAaHOBKH JEHCTBUTEIBHO
3aBUCUT OT TPABWIBHOTO PACHOJOXKEHUS CHJI TSDKECTH OTHOCUTENBHO OCH  BpallleHHS
MOBOPOTHOTO pbruara. [losToMy mombop Macchl W pacroyioKEHHE MPOTHBOBECA MOTPEOOBAIH
HEOJHOKPATHOIO0 3KCIIEPUMEHTa Ha OrHEBOM pyoOexxe. OTta wuues olecrneywsia IpPaBUIBHOE
pelieHre  KOHCTPYKTMBHOM 4YacTM IOBOPOTHOIO MeXaHuW3Ma OMATIIOHHOM  YCTaHOBKHU.

(ITPUJIOXEHMUE 1. ®oto 11. YcoBepiieHCTBOBaHHASI MOJIETh TOBOPOTHOTO MEXAHHU3MA).

2.5. TIPAKTUYECKA 3HAUMMOCTD ITPOEKTHOI'O U3AEJINA

1. W3roroBiieHHOE H3/AeNUe — OWATIOHHAsS YCTAaHOBKA SIBIISICTCS JOIMOJHUTEIBHON €IUHUIEH
000pyZIOBaHUsI OTHEBOTO pPyOeka Jisi OJHOBPEMEHHOTO BEACHHS CTPEIbOBI HECKOJIBKUMU

CIIOPTCMCHAMU.
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2. bwuartnonnas YCTaHOBKaA ITOJIHOCTBIO obecrneyuBaeT HOTpe6HOCTB B IIPOBCACHUH BHCILIAHOBBIX

TPEHUPOBOK I10 IyJIEBO cTpenbOe.

3. H3roroBiieHHOE M3/€IHE KOMIIAKTHOE, HE TXKEIIOE, YTO MO3BOJIET IEPEHOCUTh €TI0 OJHOMY
4eJIOBEKY Ha Jr000€e pabouee MECTO C YCTAHOBKOM Ha CTOJIE WJIH I10/IBECKOH Ha CTEHE.

4. KoHcTpykuus OMaTIOHHOM YCTaHOBKM OO€CIeYrBaeT Ha/IEKHOE CpabaTbIBaHUE IOBOPOTHOIO
MeXaHMU3Ma [pY NONAJAHUH ITyJIbKH B MUILIEHB.

5. KoHcTpykuusi OWATIIOHHOM YCTAaHOBKH SIBJSIETCS HATVIAAHBIM IOCOOMEM TPH H3YyYEHHUH
¢bu3nyecKux sIBIEHUN pabOThI pbluara Ha ypokax (pusuku B 7 Kiacce.

6. W3rorosneHHoe u3zenue yqo0HOE U IPOCTOE B SKCILTyaTallUU AJIs 00y4arOLIUXCs.

7. Hzpenue JOCTYIIHOC B U3TOTOBJICHUH B YCIIOBUAX IIKOJbHOH MaCTepCKOf/'I.

I1II. 9QKOHOMMNYECKOE " 3KOJIOI'MYECKOE
OBOCHOBAHME ITPOEKTA

3.1. MATEPUAJIBHBIE 3ATPATBHI HA U3I'OTOBJIEHUE ITPOEKTHOI'O U3AEJIMA

CrouMOCTh HW3rOTOBJICHHMS OWATIOHHOM YCTaHOBKM Ui IPOBEACHUS BHEIUIAHOBBIX
TPEHUPOBOK IO CTpeiab0e MOXKHO CYMTAaTh YCIOBHOM, Tak Kak Marepuaj, U3 KOTOPOTO
M3rOTOBJICHO IIPOEKTHOE H3JENINe, 3TO OTXOAbl TEXHOJOTMYECKOrO IPOM3BOJCTBA IIKOJIBHBIX
MacTepcKux. MeTaut Juist U3roTOBJIEHUS IOBOPOTHOTO MEXaHU3Ma — 3TO KJIACCHBIE JOCKHU, OTXO/IbI
noiy(aObpuKaToB U THIOBBIE AeTanu. KopmycHble AeTann — 3TO 3JIEMEHThl KAOMHETHOW MeOemu.
[TosTOMy 3aTpaThl Ha M3rOTOBICHHE OMATIOHHOW YCTAHOBKM — 3TO MOW JIMYHBINA TPY[, KOTOPBIA
SBJSICTCSl HAKOTUICHHEM JIMYHOTO ONbITa Ui JajnpHedmmedn pabotel. [lo kpalinelr mepe
o0ecrnieueHre MOTPEOHOCTH B MPOBEICHUH BHEIUIAHOBBIX TPEHUPOBOK IO CTpeNibOE OLIEHHWBAETCS
XOTh M KOCBEHHO, HO C ropa3fio OoiblIei oTnavyel HeXelIH 3aTpauyeHHOE BPeMs U JIMYHBIA TpyA
[2]. CnenoBarenpHO, TpoekTHas paboTa Iesiecoo0pa3sHa M MOXKET OBITh HMCIOJb30BaHA IS

JIMYHBIX ueneﬁ " IJId BCEX YJICHOB KOMAHAEI 110 ITOJIUATIIOHY.

3.2. OKOJIOTUYECKAS OLIEHKA ITPOEKTHOI'O U3AEJIA

Bce HCIIOJIB3YEMBIC MATCpUaJIbl JId H3TOTOBJICHUSA IIPOCKTHOI'O M3ACIINA ABJIAIOTCA
O0TXOJaMH TEXHOJIOIMYECKOI'O ITPOMU3BOJACTBA 00BEKTOB Tpyda IIKOJIBHBIX MAaCTCPCKHUX, TO €CTb
MaTcpHraJibl ObIBIIIKC B yr[OTpe6J'IeHI/II/I B KaOMHETaX IIKOJIbI (KHaCCHLIe AOCKHU U3 NHOPAIIFOMUHUA,

KaOMHETHAS MC6€HL). HOC—)TOMy IMPONU3BOACTBO U3rOTOBJICHHOI'O MHOIO U3CJTIUA HC HAHOCUT BpCaa
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OKpYy)Xalollle cpeiie M 30pOBBI0 ueioBeka. boiiee TOro ycrapeBHmIMM IpeaMeTaMm y4eOHOro

obopynoBaHus, s o0ecneynst HoBoe PyHKIIMOHAIbHOE Ha3HaueHue [2].

IV. BAK/IIOYEHHE
4.1. CAMOOIIEHKA. BbIBO/IbI I10 ITPOEKTHOM PABOTE
MHe ynanoch CHpPOEKTUPOBaTb W HM3TOTOBUTH OHATIOHHYIO YCTAHOBKY B YCJIOBHUSX

IIKOJbHOM MaCTepCKOﬁ IJi1 MPOBCACHUA HWHAUBHUAYAJIBbHBIX BHCIIIAHOBLBIX TPCHUPOBOK 110

myneBoil crpenbOe. Takum 06pa3oM, runoresa NOATBEPANIIACH, S JOOUIICS OCTAaBICHHOM 1IEJIH.

®oro 12. buatinoHHas ycTaHOBKA IS TyJIE€BOM CTPENIBOBI.

BeimonHeHHOE M3/1e/IMe TOHPABUIIOCHh HE TOJIBKO MHE M TPEHEPY, HO M BCEM YJICHAM CEMbH.

51 sKCIUTyaTUpyro 3Ty OMATIOHHYIO YCTaHOBKY HE TOJBKO B JIMYHBIX LIEJSIX, HO U Ha IJIAHOBBIX

TPEHUPOBKAX B COCTABE KOMAH/IbI.

Buisoowi:

1. IMomyumnock wu3zmenue (QYHKIMOHAIBHOTO 3HAYCHUS [UIl pealli3allid  BHEIUIAHOBBIX
CIIOPTUBHBIX MMOTPEOHOCTEN.

2. JlanHoe wuznenue oOeCNEUMBACT HAAEKHOE BH3YAIbHOE IOKAa3aHHWE TOMAJaHUs MylId B
MUIIIEHb, HE 3aBUCHMO OT MECTa €r0 MOJBECKH MM YCTAaHOBKH.

3. IlpoBeneHHBIC MCCIIEAOBAHUS HATJISAHO MOKa3aiIH, 4To d(deKkTuBHas paboTa MEeXaHHUYECKOH
4yacTH OMATIOHHOW YCTAaHOBKM JICMCTBUTENBHO 3aBUCUT OT MPABUIBHOIO PACIIONIOKEHUS CHUI
TSOKECTH OTHOCUTENBHO OCH BpAIllleHHsT KOHCTPYKTHBHBIX 3JIEMEHTOB MOBOPOTHOTO phlyara
OMATIOHHON YCTaHOBKH.

4. W3nenne MOXKHO HKCILTyaTHPOBATh B OBITOBBIX MOMELICHHUSX U Ha yJIHIE (JIETOM M 3UMON).

5. Wznenue BO3MOKHO HM3rOTAaBIMBATh B YCJIOBHSX ILIKOJBHOW MAacCTepCKOM, OHO He Tpedyer

CYIICCTBCHHBIX 3aTpaT U BPCMCHU HAa U3TOTOBJICHUC.
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6. H3nenue sBISETCS MOMOJHUTEIBLHON €IWHHIICH OOOpYIOBaHUS OTHEBOrO pyOexa s

OOTHOBPEMCHHOI'O BCICHUS CTpeJ'IL6BI HECKOJIBKMMHU CIIOPTCMCHAMMU.
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