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BcTyn

Cratuctuka TOXEX, Y BIAMOBITHOCTI J0 «3BITYy MpPO OCHOBHI pe3yjbTaTu
nisbHOCTI  JlepxkaBHOi cimykOM  YkpaiHu 3 Haa3BuUUaHuxX cutyamiii 'y 2020
POIII»HABOJIUTh HACTYITHI JaHHI.

Ympomosx 2020 poky B HAceleHHMX ITyHKTaX Ta Ha 00’€KkTax Cy0’€KTiB
rocronaproBanus 3adikcoBano 101 tuc. 279 moxex, mo Ha 5,6 % OuibIIe MOPIBHIHO 3
2019 pokom.

Bnacnigok mosxex 3arunyino 1 tuc. 728 mronei, y Tomy uucii 46 gitei, ta 1 tuc.
452 nroauHU oTpuMalid TpaBMu, 3 HUX 107 miteid. [lopiBHsiHO 3 2019 poKOM KUIBKICTh
3aru0aMX yHACHIIOK MOXKEeX 3MeHImiacsa Ha 9,5 %, KUIbKICTh TpaBMOBaHUX — Ha 4,7
%. MatepianbHl BTpaTH BiJ IOXKEX CTAHOBUIM Oiau3bko 12 mupa 607 MilH IpH, y TOMY
YUCI TPsiMi 30UTKU CTAaHOBHIIUA OJM3bKO 2 Mipa 632 miH rpH (+ 18,3 %), mobiuni — 9
mipa 975 muH rpH (+ 18,7 %).

ITix yac mikBijmamii mokexx BpsAToBaHo 1 Tuc. 831 momuny, y Tomy uucii 330
JITEH, Ta MaTepialibHUX IIHHOCTEH Ha cymy noHay 13 mupsa 351 muH 650 THC. TPUBEHB.

VY OymiBisx i cropyaax )HUTJIOBOTO CEKTOPY BUHUKIIO 29 THc. 698 moxkex (- 2,6
%), BHaCIiIOK sSkux 3aruHyso 1 tuc. 593 mogunu (- 7,2 %). Ha 00’ekTax, Ha AKUX
3MIMCHIOETHCS IePKABHUM HArsi (KOHTPOJIb), BUHUKIIO 2 THC. 466 moxex (- 0,7 %), 3
HUX 57 MOXeXK — Y KUTI0BUX OyauHkax (+ 58,3 %).

Ha minnmpuemcTBax, B opraHizaliisx, 3akjiajgax: IpUBaTHOI BIACHOCTI BUHUKIO |
tuc. 652 mnoxexi (+1,9 %); komektuBHOiI BiacHocTi — 335 moxkex (+5,4 %);
KOMyHaJIbHOT  (MyHIIMManbpHOI) BIacHocTi — 246 moxex (- 134  %);
3arajbHOJICpKaBHOI BiacHOCTI — 154 moxkexi (- 22,2 %).

OCHOBHUMH TIPUYMHAMH BUHUKHCHHS MOXEX OyJH: HEOOEPEIKHE IMOBOIKCHHS 3
BorHem — 74 tuc. 204 Bunaaku (+ 5,8 %); mopyiieHHs IPaBUIT TOKEKHOT OE3MEKH TIPH
BJIAINTYBaHHI Ta eKCIuTyaramii enekrpoyctaHoBok — 10 tuc. 839 Bunankis (- 2,4 %);
NOPYILIEHHS TMpaBWJI TMOXKEKHOT O€3MeKH MpH BJIAIITYBaHHI Ta eKCIUTyaTalil neden
TEIJIOTEHEPYIOUHX arperariB Ta ycTaHoBOK — 5 tuc. 117 BunaaxkiB (+ 5,0 %); minmamm
— 3 tuc. 746 Bunagkis (+ 26,4 %); NOpyLIEHHS TEXHOJOTIH BUPOOHUIITBA Ta MPaBUII

eKCIUTyaTarlii TpaHCTIOPTHUX 3ac00iB — 2 tuc. 519 Bumankis (+ 3,7 %); mycTomti aiTew 3
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BorueM — 578 BumankiB (- 3,2 9%); HecmpaBHICTh BUPOOHHYOTO OOJIATHAHHS,

MOPYIIEHHS TEXHOJIOTTYHOTO Mpoliecy BUpoOHUITBa — 177 Bunaakis (+ 5,4 %).

Taoauusa 1. Micus BUHUKHEHHS MOKeEXK

HazsBa noka3Hukis 2020 2019 +-8%
VY KUTIOBOMY CEKTOP1 |KUIBKICTh TIOKEK 29698 30505 (]2,6
Ha mignpuemcTBax, B |KUIBKICTh TTOKEK 2409 2448 11,6
Oprasi3alisx, 3aKinaiax

00’€eKTax 3arajabHOAECPKABHOI 154 198 122,2

BJIACHOCTI

00’€eKTax 3arajabHOACPKABHOI 246 284 113,4

BJIACHOCTI

00’€eKTax MPUBATHOI BIACHOCTI 1652 1621 11,9

i3 HuX, Ha: 00’€KTaxX KOJEKTUBHOI BJIACHOCTI 335 318 15,4

00’€KTax BIIACHOCTI MDKHAPOJAHHUX |5 0 1100

oprasizariiii Ta FOpUANIHUX OCIO

IHIINX JepXKaB

BJIACHICTbH 1HIIHX JICP’KaB 0 1 1100

BJIACHICTH HE BU3HAYEHO 17 26 134,6
[amri 00’ ekt KIIBKICTB ITOXKEX 69172 62962 (19,9
Bceroro KIIBKICTB ITOXKEX 101279 |95915 (15,6
3aruHyII0 BHACHTIIOK TTOXKEXK 1728 1909 19,5
13 HUAX JiTed 46 58 120,7
TpaBmoBaHO mroaeH 1452 1523 14,7
BpstoBano mroneit 1831 1893 13,3

ToOTO KITBKICTH MOXKEX Yy JKUTIOBOMY CEKTOp1

MIEPEBUIIYE TaKy Ha

nignpueMcTBax y 12 paziB, ta 92% 3arubeni JroJed TpaIUISETBCA B KUTIOBOMY

cektopi. Came TOMy s BBakaro BKpail HeoOxigHum crpsimyBatu 3ycuwiuiss JJCHC Ha i

noxexi. [lpodinaktnyHa pobGoTa B LBOMY HAMPSMKY JOBOJI Ba)KJIUBA, OJHAK

BPaxOBYIOUH HAIPSM MITOTOBKH OCHOBHE CIIPSIMYBaHHS POOOTH — FaCiHHS MOXKEXI.
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Takox, BpaxoBylOYuM OOMEXKEHHs poOOTH B 4Yaci 1 o0cs3i, Oya0 NPUIHSTO
PIIIEHHS 3 YCIX TMOXEX Yy >XKUTIOBOMY CEKTOpPl OOMEXKHUTHUCH 0ararornoBepXOBUMH

Oynuakamu. Takuii BUOip MOB'sI3aHUM 3 eKIIbKOMa (aKTOpaMH:

3HaYHa KUTbKICTh JIIOJIEH, 1110 MPOKMUBAE B OaraTOKBapTUPHUX OyTUHKAX,

- TOXeXa y TakoMy OyJIMHKY Hece 3arpo3y Bijipa3y BEJIHMKIHN TPyl JOeH,

MEHIIIa BapiaTUBHICTh OMEPATUBHOI OOCTAaHOBKH,

OaratokBapTUpHI OyTMHKU PO3TAIIOBaHI y MIiCTaX, a HACEJIIEHHS MICT Ma€ MEHIITY
COIlaJIbHY 1HEPINI0 1 CKOpiIle CIpuiiMae HOBITHI MPUMOMM 1 TEXHOJOTII (1Ie
CTOCY€ETBCA SIK MEIIKaHIIIB Tak 1 ocobowii ckiazg JJCHC).

BpaxoByroun 3a3zHaueHe Oyino chopMyIbOBaHO O00’€KT, MpeAMET Ta MeTa

JOCTIIKEHHS

0O0’exTOM po0d0TH € MOXKExa 0araTONOBEPXOBOIrO KUTIOBOTO OYIUHKY

IIpeaMer po0GoTHM: IIKBIJAIIS TOXEXKI y 0araTornoBepXOBOMY >KUTIOBOMY

OyIuHKY

MeTo10 MOro IMIJIOMHOI0 MPOEKTY €: po3po0Ka peKOMEHIallii onepaTUuBHUM
nigpo3ainaM JJCHC Tta memkanisiM 0aratornoBepXOBUX >KUTIOBUX OYIWHKIB, IO
CKCIUTYaTyIOThCS, CIPSIMOBAHMX Ha 3MEHIICHHS PU3HKIB KUTTIO Ta 370POB’I0, a TAaKOXK

3MEHILEHHIO MaTepiaJIbHUX BTPAT B pa3l BUHUKHEHHS MOKEXKI.

JIJis1 1OCSAITHEHH i€l MeTH Heo0XiIHO BUPIIIUTH HACTYIHI 3a/1a4i:

- BU3HAYEHHsA CHOeUU(IKKM OINepaTUBHUX 1A TO JIKBIJAIli TOXEXK B
MPUMIIIIEHHSAX 0araTOKBapTUPHUX KUTJIOBUX OYTUHKAX

- 3MEHIICHHS Yacy BUSBJICHHS MOXKEXK1

- 3MEHIIICHHS Yacy MPsIMyBaHHS 10 MTOMKEXK1

- 3MEHIIIEHHS Yacy OMEePAaTUBHOIO PO3rOpTAHHS

- TPOBECTH PO3PAXyHKU CHJI Ta 3acO0IB Il TaCiHHS TMOXKEXI B MPUMIIICHH]
0araTOKBapTUPHOIO  KUTJIOBOTO OYIMHKY 3 ypaxXyBaHHSM HaJIaHUX
peKoMeHaaI i

- BHU3HA4YUTH C(I)GKTI/IBHiCTB 3aIlIPOIIOHOBAHUX BaXOI[iB

Jlucm
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Pozaii 1. Oco01uBOCTiI MOKeK B 0araTtonoBepXoBUX KUTJIOBUX OyIHHKAX

1.1 Po3zeumok noscesxnci
Cepen >kuTioBUX OyIiBeNb HaWOUIbIy HeOE3MeKy B MPOIEC] BUHUKHEHHS

MOKEK CTAHOBJIATH OYIIBII MIABUIIEHOI TOBEpxoBOCTL. Ille xapakTepusyerbcs
OJIHOYACHOIO HASBHICTIO BEJIMKOI KUIBKOCTI JIIOJIe PI3HOrO BIKOBOTO Ta (hi3UYHOTO
CTaHy, 3HAYHUM BIJICOTKOM CHCTEM MPOTHUIIOKEKHOIO 3aXUCTy, L0 YTPUMYIOTHCS
HENpale3IaTHUMHU, HEOOXIJHICTIO MPOBEACHHA pPATYBAIBHUX pOOIT HA BHUCOTI 3a
BIJICYTHOCTI JOCTaTHBOI KUIBKOCTI CHJI 1 3aco0iB a00 OOMEXeHHUX I1X TEeXHIYHHUX
XapaKTEPUCTHKAX JIe BU3HAYATBHUM 3aJTUIIAETHCS YaCOBUH (haKTOp.

VYei OyaiBai, siki MawTh Bin 10 g0 25 moBepxiB, BBaXaroTbCAd OyAIBISIMU
MiIBUIIEHO] OBEPXOBOCTI Ta BUCOTHUMH. 1X OYIyIOTh 3 HEFOPIOUMX KOHCTPYKIiH, 1110
MalTh BEJIUKI MEXI BOTHECTIMKOCTI. 3a IJIaHYyBaJIbHUM pPILIEHHSM I[OBEPXIB BOHHU
OyBalOTh KOPUJOPHOTO THUIy Ta BIUIBHOTO IUIAHYBAaHHA, a TaKOX OJHO- Ta
OararocekuiiftHuMu. KOHCTpYKTHBHE Ta 00’ €MHO-TUTAaHYBAJIbHE PIIICHHS WX Oy/iBEb,
HE3aJIeXKHO BiJ] MPU3HAYCHHS, TOBUHHO 3a0€3MeuyBaTH YCIIIIHY €BaKyallilo JIIoJeh Ta
CTBOPIOBATH HEOOX1AHI YMOBH JJIsl YCIIIIHOTO TaCIHHS MOXKEX. 3 MI€I0 METOK OYTiBII
00JIaIHYIOThCS: CUCTEMAMU IIPOTHUIIOKEKHOTO 3aXHCTY; BHYTPIIIHIMU
MPOTUTIOKEKHUMH  BOJIOTIPOBOJAMU  Ta CHPHUHKIEPHUMH CHCTEMaMH  BOJSHOTO
MOKEXKOTACIHHS, aBTOMAaTHYHUMH CHUCTEMaMH ITOKEKHOI CHUTHaji3allil Ta CHCTEMaMu
CHOBIIIEHHS PO TOXKEKY.

[IpoTunoxexHU 3aXUCT UX OyaiBeNb 3a0€3MeUyeThCs HASBHICTIO CXOJOBHX
KJIITOK, SIK1 MAIOTh BXOJU Yepe3 MOBITPSIHY (BIAKPUTY) 30HY; CUCTEM BHJIAJIECHHS TUMY 3
KOPHUJOPIB HA KOXHOMY IOBEPCl; CTBOPEHHSIM MIANOPY MOBITPS B JI(TOBUX IIAXTax
(xomax) Ta Ha CXOJOBHUX KIiTKaxX. B meskux OymiBisx cTapoi 3a0y/nI0BU HE3aIUMIICHHS
CXOJIOBHUX KJIITOK Ta JUMOBHJIAJICHHS TIepe0aueHo yepe3 maxTu JiTiB 3a TI0MOMOT 010
BEHTUWJIATOPIB 200 Uepe3 BEPTHKAIbHI KaHAIM BEHTUJIAIT 3@ JOTIOMOTOI0 BEHTHIISITOPIB
Ta TIANOPY MOBITpS y maxTi jidpTa. BMUKaHHS BEHTUJISTOPIB MIAMOPY MOBITPS Ta
BUJIAJICHHS UMY Tepen0adaeTbcsl BiJ MOXKEKHUX CIOBINIYBaYiB Ta JUCTAHIIIAHO BiJ

KHOTIOK, 1[0 BCTAHOBJIEH1 y madax MmosKeKHUX KPaHiB.
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ByniBni miaBuIieHOT MOBEPXOBOCTI 00JIaHYIOTHCSA BOJOIPOBOJAMH, SIKI 3aJICHKHO
Bl TIpU3HAYEHHS, MOBEPXOBOCTI OyjaiBeNb Ta I1X BHCOTH IIOBHUHHI 3a0€3MEYUTH
HOPMATHUBHI BUTPATH BOJIU JUIsl TACIHHS TTOXKEXK.

HacocHi ycTaHOBKHM BHYTPIIIHIX MPOTUIIOKEKHUX BOAOMPOBOAIB MOBUHHI MaTH
PYUHUI Ta MUCTAHUIMHUM MYCK BIJ KHOMOK, IO BCTAHOBJEHI Yy Iadax MOKEeKHUX
KpaHiB. B cyuacHux roremsx, mio MaroTh 16 Ta Oluible MOBEpXiB, BHYTPIIIHIN
NPOTUIOXKEKHUM  BOJOMPOBIA  BIAMITOBYIOTH PO3IIIBHUM ab0o o0’e€mqHaHUM 13
CIPUHKJIEPHOIO CHCTEMOIO BOJSIHOTO TMOXexoraciHHga. Ha BHyTpimHIN Mepexi
MPOTUIOKEKHOTO BOJOIPOBOAY KOKHOT 30HH Oy1iBEIb, 1110 MatOTh BUCOTY 17 1 Oibiiie
MOBEPXiB, IepeadavyaeThCs Bpi3aHHS 30BHINIHIX NATpyOKiB (HE MEHIIE ABOX) s
M1KITF0YEHHS HACOCIB MOKEKHUX aBTOMOOLIIB JIJIst TI0/1a41 BOJIH.

VY OyniBisIX MiABUILEHOI MOBEPXOBOCTI Ta BUCOTHHX OyIMHKAaX y pasl MOXKEXK
MO>KJIUBI:

- HAsSBHICTb BEJUKOI KUIBKOCTI JIIOJICH, SIKUM 3arpoXKyloTh HeOe3neuHi (pakropu
MTOKEK1, BAHUKHCHHS ITaHIKH;

- CKJIAJIHICTh MPOBEACHHS PSITYBAIILHUX POOIT;

- TIOIIMPIOBAHHS BOTHIO 1 TOKCHMYHUX MTPOAYKTIB 3TOpPaHHS y BEPTUKAIHLHOMY
HaIpsMi K ycepeauHi Oy 1B, Tak 1 30BHI 110 BIKHaX 1 0alKoHAaX;

- 3aJIUMJIEHHSI CXOJ0BHX KJIITOK 1 BEpXHIX MOBEPXiB Uepe3 MaxTu Ji(TiB Ta 1HIII
BEPTUKAJIbHI KaHAJIH;

- BUCOKa TeMmIlepaTypa Ha LUISIXaX €BaKyIOBaHHsS Ta IOBEpXax, /i€ BHUHUKIA
nokexxa (y Kopuaopax 1 Ha CXO/I0BHX KJIITKAX);

- CKJIQJHICTh Y KEpyBaHHI CHJIaMU 1 3aco0amu, siki OepyTh y4yacTh y TaciHHI
TTOXKEXKI;

- BIJICYTHICTh HEOOX1JIHOI KIJIbKOCTI TEXHIKM Ta OOJIaJIHaHHS, SIKI MOXYTh OyTH
BUKOPHUCTaHI 1] 9ac TaClHHSA MOXKEX Y BUCOTHUX Oy/IMHKAX;

- CKJIQJIHICTh I0Za4i 3ac001B raclHHA 10 BEPXHIX MOBEPX1B OyiBIi;

- HEOOXIJHICTh 3aCTOCOBYBAaHHS CHEIllaJJbHUX TEXHIYHUX 3acO0IB  JIs
MPOBENICHHSI PATYBAJIBLHUX POOIT 1 JIIKBIAAIT TTOXKEXKI.

[Toxexi B OYyIIBJISIX MIiABUINEHOI MOBEPXOBOCTI XapaKTEPU3YIOTHCS IIBUJIKUM

PO3MNOBCIOMKCHHAM BOTHIO /10 BUIIC PO3TAllIOBAHUX HOBeriB CIIaJIMMHUMHU IIPCAMCTaMU
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Ta OOJIaHAHHAM, Yepe3 BHYTPIIIHE O03700JEHHS KOPUIOPIB, BECTUOIOJIB, XOJIB, a
TaKOX 4epe3 BIKHA, MOIIKOIXKEHI BOTHEM Ta BUCOKOIO TEMIIEPATYPOIO.

OCHOBHMMHU MIISIXaMU PO3MOBCIOJKEHHSI BOTHIO Ta UMY € CXOJOBI KIITKH,
mraxTy JiTiB, KaHATKW Ta KOpOOW Ui 1HKEHEPHUX KOMYHIKallii, CMITTENPOBOIU Ta
HEIIIJILHOCTI Y IEPEKPUTTSIX.

AHaJi3 MOXEXK, IO CTAINCS, a TAKOXK MPOBEICHI TOCIIIA MTOKa3yIOTh, IO Tij] 9ac
BUHUKHEHHS TIOKEXK Ha mepmmx moBepxax (1-3 moBepxu) OymiBii Bxke depe3 5-6 XB
3aJIUMJICHHSI PO3MOBCIO/IKYETHCSI BCIEID CXOJOBOIO KIITKOIO Ta JI(TOBUM BY3JIOM, a
piBEHb 3aIUMJIICHHS TaKui, 110 epedyBaTu Tam 6e3 3ac001B 1HIMBIIyaIbHOTO 3aXUCTY
HEMOKJIMBO.

B yMmoBax mokex MO BHCOTI CXOJOBOI KJIITKA B MeXax 2-3 TIOBEpXIB BHIIE
MOBEPXY, 10 TOPUTh, YTBOPIOETHCSI MOB OU “‘TerioBa nmoaymika” 3 Temneparyporo 100-
150° C, sxy momosatu 6e3 3ac00iB 3aXHUCTY HEMOKIIUBO.

Temnepatypa y NOpHUMIIIEHHI, JI€ BUHUK OCEPEIOK TIOXKEXKi, 3aJeXKUThb BIJ
BEJIMUMHU Ta BIACTUBOCTEH TOPIOYUX PEYOBHH Ta MaTepianiB. MakcuManbHe 3HAYCHHS
cepenHb006’eMHoOI TeMieparypu csarae 1000° C, TeMneparypa MOBEPXHi HEPEKPUTTS —
960° C, ctin — 860° C.

3a BIJCYTHICTIO MEPENIKO 3 BIKOHHUX IMPOPI3iB MPUMIIIEHb, 110 TOPSAThH, Yepe3
15-20 xB BiJJ MOMEHTY MOYATKy MOKEK1 BOTOHb PO3MOBCIOIKYETHCS yBEPX OaIKOHAMM,
JIOJKISIMHA, BIKOHHUMHU paMaMH, OXOIUTIOIOUM CHajduMi €JIEeMEHTH OyiBeIbHUX

KOHCTPYKIIIH Ta MpeIMETH y MPUMIIIEHHIX BEPXHBOTO MMOBEPXY.

1.2. Opzanizauia zacinusa nosxcexci
Po3Biaka nmoxexi. OcoOJIMBOCTI OpraHizallii Ta MpPOBEIECHHS PO3BIJIKHU MOKEK] B

OyAIBJISIX MIABUIIEHOT MOBEPXOBOCTI 3yMOBIIOIOTHCS KOHCTPYKTHBHO-IUIAHYBAJIbHUM
pILIEHHSIM Ta MICHEM BHHUKHEHHS TMOXEXi. Y pa3i raciHHi MOXKeXl B OYIIBISAX
MJBUIIEHOT MOBEPXOBOCTI Ta BUCOTHUX OyIMHKAX PO3BIIKY HEOOXITHO MPOBOJIUTH
JEKUJIbKOMa pO3B11yBaIbHUMHU TPYIIaMH.

[Tix yac po3BiAKH MOXKEX1 KPIM BUKOHAHHSI OCHOBHOTO OIEPATHUBHOIO 3aBAaHHS,
HEOOX1/IHO BCTAHOBUTH:

- CTYMIHb 3arpo3u JIOASM, IIJISXH 1 CIIOCOOU iX PATYBaHHS;

Jlucm

HYLI3Y.2.25-13/19.100.ITaAPT.PIM3 9
3m | Jducm | Ne ooxymenmy | Iionuc Ylama




- MOKJIUBICTh BUKOPUCTAHHS MOKEKHUX JI(TIB, CTalllOHAPHUX 3aCO01B raciHHs,
BUJIAJICHHS UMY, TIOKEKHUX KpaHiB, MIABUIIEHHS THCKY BOJU B MOXKEKHHUX KpaHaX
TOIIIO.

VY 3B’sA3Ky 3 THM, IO ]l 9aC PO3BIAKH OJHOYACHO 3MIMCHIOIOTHCS IOITYKOBO-
pPATYBaJIbHI poOOTH Ta Jiii 3 TACIHHSIM, PO3BIAYBAIBHO-PATYBaIbHI TPy YTBOPIOIOTH Y
CKJaJl He MEHII 4-5 4oJ. 1 po3BiJIKy OpPraHi30BYIOTh B JEKUIbKOX HampsiMkax. KoxxHa
pO3BilyBaJIbHO-PSATYBaJIbHA Tpyla IMOBUHHA MaTH HEOOXIAHE TOKEKHO-TEXHIUHE
030pO€HHS Ta 3aco0M 3B’S3KY (3acOo0M 3axXHCTy OpraHiB JHUXaHHS 1 30py, 3B’SI3KY,
OCBITJICHHSI, CAMOPSITYBAaHHS, TaCIHHSA 1H.).

ITix gyac raciHHA TOXKeX1 y OyMIBISX IIJABHUIIEHOT IMOBEPXOBOCTI Ta BUCOTHHX
oynunkax KI'TI 3000B’s3aHmii:

- OpraHi3yBaTH PATYBAHHS JIIOJICH;

- 30CEpPEAUTH Ha MICIIl TIOKEXK1 Y MIHIMAJIIbHO KOPOTKHUM Yac MOTPIOHY KITBKICTh
MOKEKHUX aBTOApaOUH 1 aBTONIA1MauiB, JaHoK (Biaauiens) ['J13C;

- BXXWUTH 3aXOJ[IB IIOAO 3amoOIiraHHs MaHilll, BUKOPHUCTOBYIOUM BHYTPIIIHIO
CUCTEMY CIIOBIIIICHHS, TYYHOMOBHUH 3B’SI30K, TJIAKaTH, 1HIIIE,

- U1 mojayl Boau (MiHU) y MEpILy Yepry BUKOPUCTOBYBATH MOKEXKHI KpaHU 1
CTallloHapHI CyXOTpPyOM 3 OJHOYACHHM OIIEPATHBHUM PO3TOPTAHHSAM BiJ IMOXKEKHUX
aBTOMOOLIIB;

- MmiaioM 0co0OBOTO CKJIAQy 1 MOMKEKHO-TEXHIYHOTO 030pO€HHS HA IMOBEPXU
3MIMCHIOBATH CXOJIOBUMHM KJIITKaMH, 3a JIOIIOMOTOK TIOXKEKHUX aBTOJpaOuH,
aBTOMIIIMMAYiB TOMIO (3a00pOHSIETHCS JJII I[LOIO BUKOPHUCTOBYBATH JI(TH, 3a
BUHSITKOM TIOKEXHUX J(PTIB, CHIEIianbHO TTepeadaueHnx s IUX IIeH);

- MPOKJAJAHHS PYKaBHUX JIHIA 1M03a OymiBJiCI0 (BEPTHUKAIHLHO IO 30BHIIIHIX
CTIHAX) 3A1MCHIOETHCS 31 CKATOK YU 32 JOTIOMOTOI0 PATYBAJIBLHUX MOTY30K 3 HACTYITHUM
KPITUIGHHAM PYKaBHOI JIiHIT 32 HECY4l KOHCTPYKIIiT OyAiBiIl pyKaBHUMH 3aTPUMKaMH;

- M Yac TMPOKJIAJaHHS MaricTpajlbHUX pYKaBHUX JIIHIM OpraHizyBaTH
BCTAHOBJICHHSI OJJHOTO PO3TaNTy’KE€HHS 0111 BXOAYy B OyA1BII, a IPYroro — Ha OJWH-7Ba

IIOBCPXH HUIKYIC BiI[ IMOBCPXY, HA IKOMY BUHHKIJIA ITOKECKA,
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- BXKUTH 3aXOMIB VISl 3aXUCTYy OCOOOBOTO CKJIANy 1 MOMXKEXKHUX aBTOMOOLIIB Bif
CKJIa Ta 1HIIUX MPEIMETIB, 110 NaJat0Th 3 BUCOTH, OOrOpOIXKEHHS HEOe3MeYHOi 30HH Ta
BHUCTAaBJICHHS IOCTOBUX;

- JUISI KOHTPOJTIO 32 POOOTOI0 PYKaBHUX JIIHIA OpraHi3yBaTH BUCTABIICHHS MOCTIB
3 pEe3epBHMMH pyKaBaMU 3 PO3PAXyHKY OJMH TIOCT Ha OJHY pYKaBHY JIHIIO,
MPOKJIaJICHy BEPTHKAIHLHO. BUKOPUCTOBYBATH [IJIs ITLOTO PyKaBa MMiABUIIICHOI MIITHOCTI.

ParyBanns miomeit. 3amexHO Bl OOCTAaHOBKM Ha TMOXeXi, (i3UUHOTO Ta
MICUXIYHOTO CTaHy JIOJIeH, sIKi repeOyBaroTh y OYIIBII, 110 TOPUTh, PATYBAHHS Ta
eBaKyalliro JIFOJECH MPOBOATh TAKMM YWHOM: BUBOJIATH (BUHOCSTH) JIIOJICH CXOIOBUMU
KJIITKaMH (3BHYAHUMU, HE3aJUMJICHUMH) YK 30BHINTHIMH €BaKyal[iiHUMHU CXOJIaMH 10
0e3MeyHuX MiCIlb; PATYIOTh JIIOACH 3a JOMOMOTOI0 CHEIlladbHOI MOXKEKHOI TEXHIKH,
pATYBaJIbHUX MPUCTPOIB, OOJaJHAHHS Ta PI3HUX TEXHIYHUX HpHUCTPOiB. [lacaxkupchbki
Ta BaHTaXKH1 JI(TU )1 POBEACHHS PATYBAIBHUX POOIT HE BUKOPUCTOBYIOTHCSI.

Bubuparotbcs HallkopoTIIl Ta HAOUIbII O€3MeYHl NUISIXU pATYBaHHs Jrojed. B
MepIly Yepry jis eBakyallil 3 3aJJMMJICHOI Ta BIPI3aHOI BOTHEM YaCTHUHU MPUMIIICHb
BiJl BUXO/IIB BUKOPHCTOBYIOTHCS CXOJ/IOB1 KJIITKM Ta 30BHIIIHI €BakKyalliifHi npadunu. Ha
€BaKyalllMHUX MUIAXaX BUCTABIAIOTHCS OCOOOBHMM CKJIaJl, OCHOBHOKO 3aJa4elo SIKUX
Oyne opraHizallis pyxXy JIIOAeH 0 €BaKyallliHMX BHXOJIB Ta 3aloOiraHHs IMaHIIl I
9ac 1bOT0 MPOIIECY.

SKI110 HEMOXKJIMBO BUBECTH JIIOJIC HA30BHI, iX CKEPOBYIOTh y O€3IE€UHYy 30HY 13
OJIHOYACHUM 3aXMCTOM €BaKYyaIllIMHUX MIIAXIB BiJ MOJAJIBIIOTO MOIIMPEHHS MO HUM
MPOAYKTIB 3ropaHHs Ta auMy. JlJis 1bOro MOXYTh 3aCTOCOBYBAaTHMCH 30BHIIIHI
nepexoau 10 CYMDKHHMX CEKIii, Tepexoaud 3 TOBEpXy Ha MmoBepx (Mo OaakoHax,
JOJDKIAX, JpaOuHaxX), BUXOAM HA TOKPUTTSA OYIIBI, SKa TOPHUTH, a00 MPUIIETIIUX
OyJiBeNb TOIIIO.

Jlis yHUKHEHHSI TaHIKU cepe]] HaceleHHs, 10 nepedyBae y HeOe3neuHii 30H1
OyIiBII, peali3yroTh TaKl 3aX0/Iu:

- TIOKEKHO-PATYBAJIbHY TEXHIKY PO3CTaBISIOTH TAaKMM YMHOM II00 OUIBLIICTH
JroAeH, SKUM HeoOXiTHO HaJaTHU JOMOMOrY, ii 6auniau Ta 60auuiu poOOTy MOXKEKHO-

PATYBAJIBHUX ITIAPO3/I1IIB,;
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- B MICIII MacOBOTO CKYITYEHHS JIOJIed CKEpOBYBaTH HAMOUIBIN JTOCBITUYEHUX
MMOKE)KHUKIB;

- I 3BEpHEHHS JO JIIOJIeH, 1o TmepeOyBalTh y Majiarodiii  O1miBii,
BUKOPHCTOBYBAaTH BHYTPIIIHIO CHUCTEMY OIIOBIIICHHS, TyYHOMOBHUW 3B’S30K, 3a
HEOOX1THOCTI — IUIaKaTH. 3a HAsBHOCTI y O17iBJII 1HO3EMIIB 3aJdydyaTd JO JIaJIoTy
JH0JIeH 3 0CO00BOTO CKIIAMAY, SIKi BOJIOAIIOTH IHO3EMHOIO MOBOIO.

OpHOYacHO 3 MPOBEACHHAM pPATYBAIBHUX POOIT MOBHHHI peai30ByBaTUCH
3aX0/JM IIOAO TOMNEPEIKEHHsI TOIIMPEHHSI JUMYy Ta HOro BUJAJCHHS 3 KOPUJIOPIB,
CXOJOBUX KIITUH Ta JIPTOBUX IIAXT, 3HIKEHHS TEMIIEpaTypu Ha eBaKyallliiHHX
X ax.

Opranizaiiis Ta onepaTuBHi i 3 TaciHHS MOXEX. J[JIs yCHIIIHOTO MPOBEACHHS
pATYBaJIbHUX POOIT Ta TaciHHA MOXKEXK Yy OYIIBIAX MiABUIIEHOI MOBEPXOBOCTI Y BCIX
BUIAJIKaX HEOOX1JIHO CTBOPIOBATH OMNEpaTUBHUNA mTad. [ #Horo po3milieHHs
BUOUpAEThCs Oe3MeyHa JsUTiHKA 3 K01 Ma€e OyTH 3a0e3MeueHHil MOBHUN OIS MICIs
MOKEXK1 Ta MPAIIOI0YUX MiAPO3ALTIB.

VY 3B’513Ky 3 BEJIMKOIO KUIBKICTIO OJTHOYACHO BHUPIITYBAaHUX 3aBJIaHb Ha JOTIOMOTY
HAaYaJIbHUKY IITa0y Ha MOXEX1 MPU3HAYAIOTh HE MEHIIE JABOX 3aCTyNHUKIB. OauH 3
HUX CJIIIKy€ 3a 3MiHAMH OOCTAHOBKM Ha TIOXKEXI Ta 3JIMCHIOE KOHTPOJb 3a
BUKOHAHHSM pIIIEHb KEpIBHUKAa TaciHHSA TIOKEXl, a IHIIWA Bele ONepaTHuBHI
JTOKYMEHTH, TMIATPUMYE 3B’S30K 3 ONEPATHBHUMHU JUIBHHUIIIMH Ta OIEPATUBHO-
KOOPJAUHAIIMHUM IIECHTPOM.

VYcnimHoMy raciHHIO MOXKEX1 COpUsITUME 3a0e3MedeHHs mTady Ta MPaorvnX
MiPO3AUIIB yCciMa BUJAMU 3BS3KY, OpraHizaiis 4iTKOTO pagiooOMiHy MiX MmTaboM Ta
CTapIIMMUA Ha OINEPaTUBHUX [ITBHUIIAX, OCO0AMH 3aKpIIUICHUMH 32 BUKOHAHHSIM
NIEBHUX 3aBJ/IaHb.

OnepaTuBHI JIIBHUIN MIJ Yac TaciHHA TIOKEX Yy OYIIBIAX IMiJBHUIICHOT
MOBEPXOBOCTI YTBOPIOIOTH 3 OOKY CXOJIOBOI KJITKH, 3 KOXKHOTO OOKYy mepumerpa
OymiBii, Ha Jaxy OyHiBjl, IO TOPUTh, Y MPUOYJOBAHMX Ta CTEIO0ATHUX YaCTHHAX
OyiBIIL.

3 oci0 HAYaIBHUIIBKOTO CKJaay, 10 MpUOYyBalOTh Ha MOXKEXY, HEOOX1JTHO

OPU3HAYUTH BIAMNOBIJANBHUX 32 TMPOBEACHHS €BaKyallliHO-pATYBAJbHUX POOIT,
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oprasizaiiito poOOTH ra30JMMO3aXHCHOT CIYXOH, BUKOHAHHS 3aXO0JiB Oe3MeKku mpaill,
3abe3reueHHs] Oe3repeOiiHOi pOOOTH TMOMXKENKHOT TEXHIKM, a TAaKOX 3axO0JiB 010
O00pOTHOM 3 TUMOM Ta BOJIOIO, 1110 HAJIMIPHO IIPOJIMBAETHCS HA MOMKEKI.

Po6oTH 3 raciHHs MOXeX Ha BEPXHIX MOBEpXaxX YCKIAJHIOIOTHCS HEOOXiTHICTIO
M0/1a4ul BOTHETaCHUX PEUYOBUH Ha BUCOTY Ta MPOKJIAJaHHS TYAU PyKaBHUX JIHIHN.

Jlis raciHHA TOXEeX B TaKUX YMOBaX, B MEpIIy Yepry, BHKOPUCTOBYIOTH
BHYTPIIIHI MPOTHUIIOXKEKHI BOAOMPOBOAM, a TAKOX CyXOoTpyOu. B iHmMX Bumaakax
OTlepaTUBHE PO3TOPTaHHS BUKOHYIOTh 3 BUKOPUCTAHHS MOKEKHUX PYKaBiB.

[ligiiom pykaBHUX JiHIM [0 BEpXHIX TMOBEPXiB MOXKE 3I1ACHIOBATUCS:
aBTOJpabMHAMU Ta KOJIHYACTUMM aBTONIIINMavYaMu; BHYTPIIIHIMH CXOJaMHU Ta MIXK
MapIiamH; 13 30BHIIIHBOTO OOKY OyiBJi 3a JOMOMOTOI0 PSATYBAIBHHX MOTY30K; 13
CKaTOK 3TrOpyM BHM3 IUIAXOM 3MHUKaHHS 3’€JHYBAJFHUX TOJOBOK Ha IMOBepxax abo
OasKoHax.

OnepaTuBHICTh POOOTH MIAPO3AUIIB 3HAYHO 3POCTA€ B pasl BIAIITYBAHHS Y
OymiBmi midTy A TpaHCHOPTYBaHHA TNOXexXHUX migpo3aunis  (JITII), saxuit
OCHalleHWH CHUCTeMaMu KEpyBaHHS, 3aXUCTy, 3B’S3Ky, 110 3a0e3MeuyloTh
TPAHCIOPTYBAHHS TOKEXHUX MIAPO3AUIB Ha TMOBEPXU OYIMHKY (COpyau) Uist
BUKOHAHHS POOIT 3 pATYBaHHS JIOJICH, BUSBJICHHS Ta TaClHHS MOXexi. PimeHHs momo
BUKOPUCTAHHSA TaKUX 3aco0lB MIIHOMY MOMXKEXKHUKIB KEPIBHUKOM TacClHHSA MOXKExXI
NOBMHHO NpPUUMATHCh JIMIIE MICIS PETeNIbHOI nepeBipku Oe3neku ix podotu. Ilpu
bOMY 3YyNHHKY JIQTIB TpU I1X BUKOPUCTAHHI Yy BHIIAJKYy TMOXKEXl HEOOX1THO
31MCHIOBATH Ha OJWH-/BA MOBEPXHU HUKYE BiJl MICIS il BUHUKHEHHS.

BpaxoByrouwn, 1m0 1pabuHN HE 3aBXKIU MOXYTh CSATaTH BEPXHBOI 30HU OymiBii, a
BHYTPILIHI CXOIM MOXYTh OyTH 3aJUMIICHUMH, HAMOUIBII HAIIHUM CIIOCOOOM €
NPOKJIAJaHHS PYKaBHHUX JIHIA 3a JOMOMOTOI0 PATYBAIBHUX MOTY30K a00 31 CKaToK
3rOpy BHU3 13 30BHIIIHBOTO OOKY OyiBIIL.

[Timitom pykaBHUX JIIHIA 13 30BHIINIHBOIO OOKYy Oy/IiB/I 3a JOMOMOIOKO
pATYBaJIbHUX MOTY30K (TomoBxkeHux 50-60 M) 3IIHCHIOETHCS 3 BUKOPUCTAHHSIM
OJTHOCTYMIHYACTOr0 abo 0araroCTymiH4acTOToO CIOCOOIB 3aJIeKHO BiJ BUCOTH MiTHOMY
JI0 BEpPXHBOI 30HU OymiBiil. BiH Moke 31IiMCHIOBATHCSA 3a JOMOMOIOK CIEIlaIbHUX

MIPUCTPOIB — JIEOIOK (CTPYOIMH 3 OJIOKaMM).
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3MIACHIOIOUM TOJady BOAM [0 BEPXHbOI 30HU OyAiBeNb MiABUIICHOT
MOBEPXOBOCTI JIOLUJIBHO TOJAaBaTU MaricTpajbHy PyKaBHY JIIHIIO Ta BCTaHOBIIIOBATH
posraiy:keHHs1 Ha 1-2 MoBepXW HMIKYE BIJ MICIS TMOXKEXKI, a s CIYyCKy BOJIU 3 Hel
micis TaciHHs O OyAiBIL CTaBJISATH APYre pO3rally’KeHHS, OAMH 13 IITYIEPIB SKOTO
3QJIUIIAIOTh BUIBHUM, 200 3aMiCTh HbOTO — CIIELIaJIbHY BCTaBKY 13 KPAaHOM .

[IpoknamanHs pyKaBHUX JIiHIA MapIiIiaMH CXOJOBHX KIITOK Ha BHUCOTY 15- TO
MOBEPXY Ta BUIIE HENOIIIbHE, TOMY IO Il Coci0 TPyAOMICTKUH, MOTPeOye BEIUKOT
KUIBKOCTI pyKaBiB Ta Oararo uacy. OKpiM [bOro croci0 MpOKIaJKH Ha30BHI
PEKOMEHJOBAaHO BUKOPUCTOBYBATH y OY/IIBIIAX 13 HASBHUM IMEPEX0IOM MIXK IMTOBEpXaMHu
yepe3 MOBITPSHY 30HY (J10/1Kit0, 0askoH). [Ipu 11boMy KOKEH TPOKIIAICHUN MOKEKHHMI
pyKaB 13 30BHINIHBOI CTOPOHU OY/IBI TOBHHEH OYyTH HAJIIMHO 3aKpIIUICHUHA 13
BUKOPHCTAaHHSAM PYKaBHUX 3aTPUMOK Ta 3a KOXKHUM 13 HUX TTOBUHEH OyTH 3aKpITUICHUN
MOCT 13 PE3EpPBHUM PYKABOM (CTOCYETBhCS JIMIIE MPOKIAJECHUX TMOXKEKHUX PYKaBiB
BepTukainbHO). [logauy Boau Bumie 20-ro moBepxXy 3IMCHIOIOTH Ye€pe3 MPOMIKHY
€MHICTb, 1110 BMIIIYE 2-3 M3 , Ta BAKOPUCTOBYIOTH IIEPEHOCHI MOTOIIOMITH.

Bony nis raciHHs MOKeKHI aBTOMOO1II MOXKYTh T0JIaBaTH Ha TTOBEPXH OyaiBeIb
MIJIBUIIIEHOT MOBEPXOBOCTI NUIAXOM 3’€JIHAHHS MaricTpajbHUX JIHIA BiJ MaIIuH, 110
YCTaHOBJICHI Ha BOJIO/Keperia, ab0 TOJIOBHUX aBTOMOOLTIB 70 maTpyoka (cyxorpy0ba) 3
HACTYyTHUM HaOOpPOM BOJM Yepe3 BHYTPILIHI MOKEKHI KpaHHU Ha TOBEpXax.

CtBOnM ycepeauny OyAiBiIl BBOJAATHCA 3a IOMOMOToro0 JaHok Ta BiaauieHs ['JI3C,
B TIEPIILY Yepry, o0 3aXUCTUTU NUISIXU €BaKyallii, ki BAKOPUCTOBYIOTb JIJIsl pSITYBaHHS
JIOAEH M1 d4ac Imoxkekl. KUIBKICTh CTBOJIIB BU3HAYAETLCS BHUXOMSMYM 3 YHCIIA
MPUMIIICHB, IO TOPATh, IUIOII TOPIHHSA Ta IHTEHCHUBHOCTI IOAadi BOJM, SKa JIS
KUTJIOBUX Ta aaMiHicTpaTuBHUX OynuHKiB [-1I cryneniB BoruectiiikocTi nopiBHioe 0,06
a/(c M2).

Sx B GaraTonmoBepxoBUX OYHIBISAX, TaK 1 B OyMIBJISX IMABUIIEHOI MMOBEPXOBOCTI
CTBOJIM Ha TacCiHHS HEOOX1HO BBOJUTHU OJHOYACHO JI0 BCIX MPUMIIICHB, IO TOPSITh, a
SKIIO 1€ HEMOXJMBO, TO — JI0 KpaWHIX MOpUMIIIEHb, IO TOPAThb, 3 MOCIIJOBHUM
MIPOCYBAHHSIM JI0 TIEHTPY TTOKEXKI.

CkrnagHicTh B 3a0€3MeUeHHI HEOOXIJIHMX BUTpAT BOJM Ha TaciHHS OOYMOBIIIOE

BUKOPHCTAHHS NIEPEKPUBHUX CTBOJIIB Ta MPOBEACHHS IX MIBHIKOTO MaHEBpPY B MpoLeci
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racings. CTBOJIM Ha 3aXMCT B SKMX BHUIIAAKAX ITOJAIOTBCA HA 3aXHUCT BCPXHLBOI'O Ta

HIDKHBOT'O MOBEPXIB, TEXHIYHOTO MOBEPXY 32 HEOOX1THOCTI, @ TAKOK CYMDKHHUX CEKIIH

Ha TIOBEPCi, 10 TOPHUTb.

3m
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Po3gin 2. CucteMu paHHbOro BUSAABIIEHHA MOXeXi

HaliMeHInii 4yac BUSIBIEHHS Ta CHOBIMICHHS IMPO TOXEXKY Ja€ BUKOPUCTAHHS
ATIC, ofHak Ie CKIajgHa Ta JOBOJI J0pora chucTeMma. i BCTaHOBJIEHHsS INOTpedye
MPOCKTHUX Ta MOHTAXHUX POOIT 1 HEAOCTYITHE O1IBIIOCTI T'POMAJSIH HaIlOl KpaiHW.
KpiMm TOro BUMaraerhcsi CKIAMaHHS JOTOBOPY Ha 1 OOCIyrOoBYBaHHSI, IO TaKOX
noTpedye Butpar. CydacHi BUCOTHI OyIWHKH MOXXYTh OyTH HEIO O0JIaJiHaHi, OJHAK X
JIOJIs1 HEe3Ha4YHa. BUSABICHHS 1 CIOBIIICHHS IMPO MOXKEXY 1HIIUX OYIMHKIB € 3a7a4cio
BIPOT1IHOCTI Ta, 3a3BUYall, YBAXXKHOCTI OTOUYIOUUX KOJH MOXKEXa PO3MOBCIOIMIACH HA
BCE TMPUMIILIEHHS, 3pYWHYBAJIMCh BIKHA Ta JUM 1 MOJAyM’s JIEIKUH 4Yac BUXOJSATH
HA30BHI, @ CTOPOHHI JIIOJIM 3BEPHYJIM YBary Ta BUSBWIM Oa)kKaHHA 3aTelIe(POHYBATH JI0

JICHC.

2.1. Aemomamuuni cucmemu ROHCEHCHOT CUCHANIZAYIT 3 6UBOOOM HA NYTbM
UEeHmMPAi308aH020 CHOCMEPEIHCEHHA
ABToMatn4yHa cuctemMa moxkexHoi curHam3samii (ACIIC) — 1e KoMmIuieKc

TEXHIYHUX TPWIAIIB Ta 3aco0iB, sIKI MpPU3HAYEHl JJII CBOEYACHOTO BUSIBJICHHS
HeOe3neyHux (HaKTOpiB MOXKEXK1 (TEIUIo, IUM, TTOJIYyM s 1 T/I.) Ta MOJAaHHS TPUBOKHUX
CUTHAJIIB OTIOBIIICHHS JIIOJIEH MPO TMOXKEXKY M0 MepedyBaroTh B 3aXUIyBaHUX
NPUMIIICHHSIX, KEPYBaHHSIM 1HXKEHEPHUMH cHUCTeMaMu 00’€kTy, (HOpMyBaHHIM
CUTHAJIIB HAa BKJIIOYEHHS IHIIUX CHCTEM IMPOTHIOKEKHOTO 3aXUCTy Ta BUKIHKY
JOTIOMIXKHUX CHJI TIOXKEKHOI OXOPOHH, IO BHUKOHYETHhCS aBTOMAaTHMYHO, TOOTO 03
y4acTi JI0JIeH, y BIJAMOBIHOCTI 3 3alpOrpaMOBaHUM aJITOPUTMOM cucteMu. KoHTposb
3a mokexHoto 0e3nekoro 00’exkta ACIIC 3aiiicHIoe Oe3nepepBHO Ta BCEOIYHO 1 BUACHO
pearye Ha ii 3MiHYy, TaKui-co0l «BIACHUN TOXXEKHHM OXOPOHEIhY», 10 HE CIUThH Hi
BJEHb H1 BHOYI.

ABTOMAaTHYHA CHCTEMA MOKEKHOI CHrHaimizamii 3a JOINOMOIOK CHEellaJbHUX
CeHCOpIB mepemae iH(opMario Ha NPUUMAIBHUN TOXKEKHO-KOHTPOJIBHUM TIPHIIA]
(ITIIKTII), sxuii Bka3zye A€ cTajocs 3aropsiHHsA. THMH TMOXEXKHUX CHUTHaI3aIin
PI3HOMAaHITHI 1 3aJeXaTh BiJ IMOCTaBICHUX BUMOTI (HAIPHUKIIAJ, BiA IUIomm o0’€KTa).

Bumu AIIC:
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®a/IPECHI;
®HEaIPECHI;

BumMorn no HeaapecHoi cucTeMu MiHIMaIbHI (TUIOIIA CIIOPYAM HE3HA4yHa).
BCTaHOBIIOIOT, TaKy CHUTHaNI3allil0 HAa HEBEIUKUX OO0 €KTaX, TaK-sIK TOXKEXKHI
CroBillyBaul oOO0’€qHAHI B 3aradpHUl mUIEH(, TO SKIO COPAIBOBYE OJMH 13
cnoBintyBauiB, To ACIIC 1HdopMye mpo MoxkexKy 3aralbHUM CUTHAJIOM. BceTaHnoButH,
KU caMe CIOBIITyBad CIIPAITIOBaB HE MOKIIMBO — BKA3Y€EThCS TIILKH HOMEp TuIehy.

Bumoru o agpecHoi cucremu mupini. BcTaHOBIIOIOTH CUTHAII3ALIIIO B CIIOPYAax
3 OLIBIIONO TUIONIESHO, K MpaBuio Oiaeie 1000 M2. TloxkexHi croBilyBayl Mepe1aroTh
Ha KoHTpoJibHY naHenb [TIIKIT indopmanito npo moxexy 1 BKa3yl0oTb KOHKPETHE MICIE
3aropstHHsi. ToOTO MOXKHA BCTAaHOBUTH, SKHMM caMme CIOBIIIyBad CIpalioBaB (a He
nuierd). SAkmo cnpanboBye ofuH 13 cnosimyBayiB, To AIIC iHpopmye po moxexKy
3arajibHUM Ta 1HAUB1IyaJIbHUM CUTHAJIAMHU.

Takox iCHy€ KiJIbKa BUIB CIIOBIIYyBaYiB:

®IMIMOBI — PEaryloTh Ha HasIBHICTb UMY B IOBITPI;

®TEIUIOBI — CHOBILIAIOTH PO 3MiHY TeMIepaTypu (quHaAMIYHy a00 CTaTH4HY);

eTIONlyM’sl —  pearylTh Ha  KOJMBaHHA  CBITJa  (IHTEHCHUBHICTh
BUIIPOMIHIOBAHHS);

®KOMOIHOBAaHI — CIIPALlLOBYIOTH TIPY HASIBHOCTI UMYy 1\a00 3MiHI TeMIlepaTypu;

®JIiHIITHI, py4YHi Ta 1HIIIL.

[Toxxe>kHMIT MOHITOPUHT - KOMIUJIEKC OOJIaJHaHHS Ta amapaTHOro 3a0e3TMeUeHHS
TS 111710JT000BOTO KOHTPOJIFO O€3MeKH Ha 00'€KTi Ta paHHBOT'O OMOBIIIEHHS MOXKEKHOI
CITY>KOH.

CBo€dacHe OTpPUMAaHHS CUTHAIY MPO 3aropsiHHs Ha 00'€KTi € OJHIEI0 3 OCHOBHUX
CKJIQJIOBUX I0JI0 3a0e3leueHHs TOoXexXHOo1 Oe3neku. KpiM Toro, HaaxopKeHHS
TPUBOXKHUX TOBIIOMJICHB BiJl MPUJIAAIB MOKESKHUX aBTOMATUYHUX CHUCTEM Ha MYJIbTH
[EHTPaJII30BaHOTO TMOXKEXHOTO crocTtepexkeHHss € Bumoroto JBH B.2.5-56:2014
«CucTeMu IPOTUTIOKESKHHIHN 3aXUCTY.

[TyneT wnenTpamizoBanoro mnoxexHoro crnoctepexenus (IILC) sBuse coboro

KOMIUIEKC Cy4acCHUX TEXHIYHUX 3ac00iB 1 MPOrpamMHOTO 3a0e3IeUeHHs, 110 J03BOJIsE
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JTUCTAHIIAHO BECTH IIO000BE CIIOCTEPEKEHHS 32 CTAHOM TOXKEKHOT aBTOMATHKHU Ha
o0'ekTax, 3J1MCHIOBATH pPaHHE BUSBJICHHS 3aropsHHS Ha o00'€KTax 1 OpraHizoByBaTH
CBOE€YACHY iX JikBijamiio. IlynbT HEHTpami30BaHOTO TMOXKEKHOIO CIIOCTEPEKEHHS
KOHTPOJTIOE TIPAIe3JaTHICTh CUCTEM TOXKEXKHOI CHTHAJI3aIlii, CHCTEM TOKEKOTaCIHHS
Ta JUMOBHJAJIECHHS, IO Jla€ MOJIMBICTb CBOEYACHO BUKOHYBaTH pOOOTH TO iX
PEMOHTY.

OcHOBHI (QyHKIII{ MTOXEKHOTO MOHITOPIHTA!

eyTIPaBJIiHHS CUCTEMOIO MMOXKE)KHOI ~ CHTHaJI3alll, OMNOBIIIEHHS  Ta
MTOKEKOTaCIHHS;

®B1/ICTE)KCHHS CTaHy MPOTUIIOXKEKHOTO 00JIaTHAHHS;

eriepeiaua JaHUX B TUCIIETYEPCHKUIN IIEHTP B PEKUMI PEATBHOTO Yacy;

®aBTOMATHUYHE OIMOBIIIEHHS MOKEKHHUX 1 KEPIBHUKA PO BUHUKHEHHS 3arpO3HU.

CrnemianizoBane BHpOOHHYO-TeXHIUHE o00'eqHanHs "OxopoHa" Ha MmijacCTaBi
oTpuMaHoi JireH3ii JlepxaBHOi TEeXHOTEHHOI Oe3meku YKpaiHu BUKOHYE poOOTH 3
[EHTPAII30BAaHOTO CIIOCTEPEKECHHSI 3a CTAHOM IIOKEKHOI aBTOMATHKU Ha 00'€eKTax
pO3TalIOBaHKX B Oy/Ib-IKOMY HaceleHOMY MyHKTI YepkacbKoi 00J1acTi.

TexHiuHI XapaKTEPUCTUKU MYJbTa JO3BOJISIIOTH MIIKIIOYATH 0 HHOTO Oyab-siKi
Cy4yacCHI YCTAaHOBKM TOKEKHOT aBTOMATHKH, a HasABHICThH aBapiitHoro xwusieHHs [1L[C
3abe3rneuye Moro podbOTy y BHUMNAJIKaX 3HUKHEHHS €JIEKTPOEHEprii Ha HEOOMEKEHUH
TEpPMiH.

Hucnetuep IILC onepaTuBHO OTpUMYye JeTajbHy iH(pOpMAI0 Opo MOAll, L0
B110yBatOThCSI Ha OO'€KTi, a caMe: HallMEHyBaHHSI Ta ajpeca 00'€eKkTa, TOYHE MiCIe
pO3TaIlyBaHHS MPHUMIIICHHS B IKOMY CTAJIOCS 3aIMMJICHHS a00 3aropsiHHS 3 (PiKcaIi€ero
JIaTH 1 9acy HaJAXOKCHHS TPUBOXKHOTO CUTHAITY.

Otpumana iHdoOpMaIiss JT03BOJISIE B CTUCIAI TEPMIHHM BXHTH 3aXOMiB IS
HEJIOMYIICHHS HaJA3BUYaiHOT CUTYyallii Ha 00'€KTI, a came:

e1IpoayOIIOBaTH OTPUMAHUN TPHUBOKHUKA CUTHaN '"mokexka'" miAgpo3iaam
ONEPaTUBHO-PATYBAJIbHOI CIY>KOM M TPUUHATTS EKCTPEHHX 3aXOJiB 3 TaCiHHS
TTOXKEXKI;

®CIIOBICTUTH BJIACHMKA 1 4YEpProBUi MepcoHan o0'€kTa Mpo HAIXOHKEHHS

TPHUBOKHOTI'O HOBiI[OMJIeHHﬂ;
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eHAamNpaBUTH Ha O00'€eKT, B pa3i HaAXoMKeHHS 1H(opmaiii "HecrnpaBHICTH'",
OlepaTHBHY TIpyHmy Ta YEpProBOro eJeKTPOMOHTEpa [UIsl 3'ACyBaHHS MPUYUH
TPUBOKHOTO TIOBIJOMJICHHSI Ta YCYHEHHS HECIPaBHOCTEH CHCTEMH TOXEKHOT

ABTOMATHKHM.

2.2. OxpeMi IpUCTPOI, 10 MOKYTh BUSIBUTH TOKEKY TA BUKOHATH CIOBilLIEHHS
Hepnopori 6e31poToOBi JaTYUKH TUMY

Uepe3 HemoTpuUMaHHS MPaBWII MOXKEKHOI OE3MEKH, BIACHUKH KBapTHUpHU a0o
OyIUMHKY BTpayaloTh HE caMe I[IHHE, a MPaKTUYHO Bce MaitHo. KpiM Toro, B4acHO He
BIJIpEaryBaBIllM Ha HEOE3IeKy, HAaCIIJIKM MOXYTh 3arpoKyBaTH >KUTTIO. Tomy, He
00O0B'A3KOBO BCTAHOBIIOBATH JOPOTl MPOTHUIIOKEKHI CHCTEMH PO3YMHOIO OYIAHMHKY.
JI1s1 omoBIIIEHHS TIPO 3aUMJICHHS] KIMHATH, MOXYTh 3aCTEPETrTH HEJIOPOr1 aBTOHOMHI
JTaTYNKHA UMY, SIKI TIO KUIIeHI KoxXHOMY. lle HeBenukuii mpuCTpiii MOXKe BpATYBATH
0ararto >KUTTIB.

DyHKIIIT TaTYUKIB 1 MOKIIMBOCTI 3aCTOCYBaHHS

CroBingyBay mpejacTaBisie co0OI0 3aKpUTe B KOPIYyC MPUCTPi, 3a3BUUai
Kpyrinoi (opmu, sKe BUKOPHCTOBYE CEHCOpPW IS YJIOBIIOBAHHS YAaCTUHOK JIHMY.
3pearyBaBIly Ha UM, IPUCTPIH 32 IOMTOMOTOI0 TYYHOTO 3BYKY 1 1HIUKAIIT TOBITOMIISIE
PO MOTEHIIINHY 3arpo3y.

Kpinutbcsi aBTOHOMHUM aTYUK AUMY B OCHOBHOMY Ha CTejl. AJie, Ha CTIHI,
SKILO JTO3BOJISIE PO3TAlITyBaHHS, PO3MICTUTH TEX MOXHa. ToMmy, 3aCTOCOBYBaTH HOTO
MOXHa B OyAb-SIKOMY MPUMIIIEHHI. AJle B OCHOBHOMY I1I€ KYyXHs, TaK fK TaM
3HAXOJUTHCS TUIATA ISl IPUTOTYBAHHS XK.

[TpunHIIMT pOOOTH 1 BHYTPIIIHIO OYIOBY TUIIOBOTO JAaTYUKA

ABTOHOMHOMY TPUCTPOIO HE MOTPIOHO MiIKIIOYATHUCS 70 SIEKTPUIHOT MEPEXKi
1 MyJIbTY YHOPaBIiHHS (TOJOBHOTO KOHTPOJIEPA), SIK 1€ POOUTH KOHTPOJIbOBAHI JaTYMKU
B CHCTEMI pPO3yMHOro OynuHKYy. JKUBIIGHHS Tpuiaa OTPUMYE BIJ aKyMyJsaTopa,
BUKOHAHOTO y opmi OaTapeiiok.

bynoBa natunka BUIIISIa€e Tak:

* akyMyJsaTopHa Oarapes 9B;
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* 3ByKOBa CUTHATI3aIli;

° CHCKTpOHHO-OHTI/I‘IHI/Iﬁ ,ZII/IMOBOT JaT4dHK.

Y CcBOIO 4Yepry JaT4YMK CKIQJa€Tbcs 3 TpuiiMada 1 iH(payepBOHOrO
BUIPOMIHIOBaYA.
[Ipairoe aBTOHOMHUI MOYKEXKHUM CHOBINIYBAaY 32 TAKUM TIPUHIIUIIOM:
1. ¥ xamepy uepes rpaTv NOTPAIUISIIOTh YACTUHKU MOBITPS.
2. YUepes HHOTO MPOXOAATH IHPPAUYEPBOHI - yIbTPadi0JETOBI MIPOMEHI.
3. A 300poM 1 aHai30M OTPUMAHOI 1H(OpMaIli 3aiiMaeThCs MpUiMay.
4. SIk1mo B MOBITPI BUABISATHCS JOMINIKK JAMMY, CIPSAMOBaHI Ha NpHUiiMad IPOMEHI
PO3CIIOThCS, HE TIMIIOBIIM B TTIOBHIM Mipi 0 ajpecara.
5. 3a NaHIIOKKY 3aIyCKa€eThCS PEAKIIis, 0 MPU3BOAUTH B aKTUBALIII0 CUPEHY.
CrangapT poOOTH 3BYKOBOT'O CUTHAJY - AOBT1 4 XBUJIMHH.
[lepeBaru Ta HEIOJIKM ABTOHOMHUX JATYHUKIB IUMY
J1o 1Ir0CiB aBTOHOMHUX MPUCTPOIB MOYKHA BIAHECTH:
* MPOCTOTA MIJKIIOYEHHS 1 MOHTAXKY;
* poOOTa BiJl aBBTOHOMHOTO JIPKEPEJIa KUBJICHHS, TEPMIHOM | piK;
* MOKJIMBICTh 3MIHU MICIISl PO3TAIllyBaHHS IPUCTPOIO;
* T'YYHICTh CUPEHHU.
3 MIHYCIB MOKHA BUIIJIUTH:
* MOMWIKOBI crpainboByBaHHs ([limanuii 3ByKOBOi CHpEHM) MpU TOMATaHHI B
NOBITPSIHY KaMepy MOIIOK abo Muiy;
* JIeHIeBl MPUCTPOi MalOTh HE3HIMHHUM aKyMyJIATOpHHMH OJOK, abo K aHAJIOT14YHUUN
3HIMHUH BaXKO 3HAWUTH.
[TonynsipHi TUNU AATYMKIB 3 KUTAChKUX Mara3uHiB
Ha enextpoHHux ToproBenbHUX MaimaHunkax Kwurtaro, Takux sk Alibaba,
Amiekcnpecc, MOKHA 3 JIETKICTIO BIIIYKaTH HEIOPOTi O0e3ApOTOBI NaTYuKuU AUMY. Y
creniaiaizoBaHux [HTepHeT Mara3uHax IpUCTPOI AJIsI BABHAYEHHS UMY TEX €, aJie BOHU

Ha 20-50% moporkue, HI’K 32 KOPJIOHOM.
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[IpocTi (HU3bKMH 1IHOBUH cerMeHT 10 150 rpH.)
Haiinpocrimi aBTOHOMHI JaTYMKH UMY CXOX1 OJWH Ha OJHOrO, 1 MaloTh

1ICHTUYH] XapaKTePUCTUKU:

1. )KuBnenns - akymynsitopHa 6arapes 9B (sxa He BXOAUTH B KOMIUIEKT 1 KYITY€ThCS
OKPEMO).

2. Ctpy™m B pesxxuMi TpuBord - 15-35 MA.

3. I'yunicts 80-85 JI0 Ha Biacrtani 3,5 M.

4. PobGoua temmnepatypa - Big -10 ° C o +50 ° C.

5. BosoricTs - 10 95%.

6. Tun cnoBIIEHHS - 3BYK 1 YEPBOHA CBITJIOJIOIHUN Cliajiax.

JloOpuMu BapiaHTaMu, JJI PO3TIIALY CTAHYTh:

SmartYIBA
Giantree 85dB
High decibel speaker

Giantree
\\‘Q\\\‘“,///)/ é__—:\\\ \\
z S N4V,
ZIMNNS

A\

High decibel speaker

Puc. 2.1 ABTOHOMHI CIOBIIyBa4 CUTHAJIBHOT Ail
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Wi-Fi narunku
IcHYIOTB 1 ORI PO3BUHYTI MPUCTPOI, OCHAIIICH] BJIACHUM KOHTPOJIEPOM, KU
JI03BOJIsIE BUKOPUCTOBYBATH KUJTbKA PEKUMIB, 1 AKITIOYATHCS TOOYTOBUM CEHCOPAM [0

JIOMAIIHBOI 0€3/IPOTOBOT MEPEXKI.

[Mpuctpoi 3a tumom Wireless Smoke Detector ryuni coosimgyBaui 3
MOJKJIMBICTIO MIJIKIIOYEHHS 10 JAoMmaiHboi Wi-Fi 1 pexumamMu OMOBIIIEHHS TPO
3aJUMJICHHS, Yepe3 MOBIAOMIICHHS Ha cMapT(oH. 3a XapaKTepUCTUKAMH MAaEMO:

1. ITinTpuMKa TpbOX CUTHAJIB TPUBOIU: 3BYKOBMM, HE3AJIEKHUI, OMIOBIILIEHHS Yepe3
JToMarrHo Mepexy Wi-Fi.

2. Kusnennss DCOV / 6F22.

3. CtpyM B pexxkumi curHaiizariii - 10 40 MA.

4. I'yunictb 3Byuanss 10 110 nb.

5. Moayne Wi-Fi - vacrora 433,92 I'ni, mopt 1527.

6. CurHan npo Hu3bkuW 3apsn. llpu 3meHIIeHH] Hampyru 10 mo3Hadyku 6,8B,
MPUCTPI CUTHAI3YE, 00 B HHOMY 3aMIHWIHA OaTapero.

7. Temnepatypa - Big -10 © C o +60 ° C.

8. Bosoricte 10 95% nipu remneparypi 40 ° C.

9. MakcumanbHa BUCOTAa YCTAHOBKU JaTYMKA B KIMHATI 10 6 METpIB.

Tako, 1CHye aBTOHOMHI CIOBIIIlyBaui, SIKI MOKHa BOYJIOBYBAaTH OKpeMO a0o
BUKOPUCTOBYBATH B 3B'SI3Il 3 CHCTEMOIO PO3YMHOro OyAuHKY. JI0 Takux BiIHOCSATHCA

oxoponHi cuctemu Kerui, Emastiff, Xiaomi.

Orasja curnajizanii Kerui

JlocTymiHa cucteMa aJis OXOPOHHOI Ta TIOXKEKHOT Oe3MeKH MPOBOJIUTHCS B
Kurai. KoMmiekr 3anexuTh BiJ] KUIBKOCTI BHUKOPHCTOBYBaHMX AaTuyukiB. OCHOBHa
JacTHHA CHCTEMH - IIEHTpallbHa KOHCOJb, JO SIKOI IMJKIIOYAIOThCA BCl JATUYUKH.
OcoOnuBICTh CHUCTEMH B TOMY, IO KOXXEH 1i €JIEeMEHT MiJKIIOYCHUH A0 TMaHell

0€3/IpOTOBUM CITOCOOOM, Uepe3 BIacH1 MPOTOKOJIN OE3MEeKH.
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[Tpu mpoHMKHEHH], cranax, po30UTTI BiKHA Ta 1HIIOTO BTPYYaHHsS B MPUBATHY
BJIACHICTh, TOJIOBHA MaHenb MoXke 1o kaHaity GSM BiampaButu SMS-moBigoMIIeHHS,
abo 3a gomomororo mporpamu Kerui Smart, Ha cmapTdoHi BracHuKa mnokasatu Push-

noBiioMieHHs. i1 BuBeeHHs iHGopMaIllii MO>kHa BUOMpPATH KaHAT CAMOCTIHHO.

12 3 6o °
R
ﬂ..\il 4 S 6 (o]

KERUI !
*

o]
[
S
)

:’)). -

(e

KERUI KERUI KERUN IKERUI

KERUI

[
FHIE.

Puc. 2.2 Kerui Smart

[IpuMiTHO, IO TATYUK UMY MOKHA KYITUTH JTOKYITUTH TI3HIIIE 1 TIKII0OYaTH B
y>K€ CTBOPEHY OXOpOHHY Mepexy. MiHycoM € Te, 110 BCio 1H(OopMaIliio BiH mepeiac B
LHEHTPAJIbHUM  MIKPOKOHTPOJIEp TOJIOBHIM MaHeNni, TOMY CaMOCTIMHO  #oro

BUKOPHUCTOBYBAaTH HE BUU/IE.

Xapakrepuctuku garunka Kerui DA-40 taki:
1. Cupena - 85 nb.
2. Biacrans - 1o 120 meTpiB Ha BUIaJIEHH] BiJl IEHTPAIBHOI TTAHEJI.
3. Yacrora nepenaui curnainy 433 MI'u
4. Po6oui Temneparypu - Bij - 10 ° C mo + 50 ° C.
5. Bonoricts - 10 90%.
6. barapelika sika Bijciyxuiia Bxke - 1 pik.

7. KHomnka a1 TecTyBaHHSL pOOOTH.

3a cxoxoro cxemoto nparroe Emastiff. [IpoBoasats kommnektu Emastiff 8 KHP,
ToMy Ha Aliexpress 3HalTH iX He ckiane TpyaHouliB. Ilpaitoe cucrema 0e3ApOTOBOI

OXOpPOHHOI CHCTEMH 3a JOMOMOIOI0 JATYMKIB, MiAKIIOUeHHS Ha yacToTi 433 MI'1 no
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OCHOBHOTO MIKPOKOHTPOJIEPY, SKHM OOpaMeHUH KpacUBUU KOPITYC

JIUCILICEM, TUHAMIKAMH 1 KHOIIKaMH.

Puc. 2.3 Emastiff

BigmiHHOIO 0COOJIMBICTIO CHUCTeMHM BHCTyMae mnaHenb. [licis

maHemi, 3

YCTaHOBKH

BcepenuHy SIM-kapTu, MOJKHA 3/IIMCHIOBATH JI3BIHKK Ha Hei a00 )X HaBITaKH, I3BOHUTH

Ha MOO1JIbHI HOMEPH 1 PO3MOBIISTH, K 10 Tenedony. € (yHKIS A03BOHY Ha 00'€KT 1

Horo mpocnyxoByBaHHA. DyHKIII onoBilleHHS OpucyTHI Tuibku depe3 GSM. Iomo

JaTyuKa 3aJMMJICHHS, TO BIH aHAJOTIYHUM 3raJlaHOMY B TIOTICPEIHIN CUCTEMI.

XapakTepuCTUKH TaTIYUKHA UMY, IO TMPAIIOE Ha OaTapeikax:

1. Cupena - 6mmm3bpko 85 nb.

. Bigctans -100-120 mMeTpiB Ha BUIAJICHHI BiJl OCHOBHOI MaHEMi.
. Hacrora - 433 MI';

. Po6oui Temmniepatypum - Big - 10 °© C no + 50 ° C.

. Bosoricts - 1o 90%.

. Knonka a1a TectyBanHs poOOTH.

o 3 O W KA VLD

. Bara - 88 rpam.

. barapetlika sika Bincimyxuia Bxe - 1 pik (Moxke He OyTH B KOMILIEKTI).
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JHatuuk Xiaomi Mijia Home Honeywell (Zig-Bee)

Kowmnawnisi, mo Bumyckae eneKTpOHIKY Ui BChOIO CBITY Xiaomi Mae BJacHE
OadeHHs pPO3yMHOTO OyawHKy. JIJsl 1IbOTO BUKOPHCTOBYIOTHCS TAKETH 1 TEXHIKa,
CIUTBHO 3 MEPEKEBHUMH TEXHOJOTIIMH. 3a JOMOMOTOI Oe3IpOTOBOTO MPOTOKOIY
nepenadi gaHux Zig-Bee, oxoponHi cuctemu Xiaomi B3a€MOAIIOTH OJWH 3 OJIHUM 1
nepeaaTh iH(OpPMAaIIito 3 CEHCOPIB Ha MyJIbT ynpasmiHHs. [lle, € cemianpamil 1oAaTOK
Mi Home, 10 sKOro mpakTHYHO KOXHY PO3YMHY pid (B TOMY YMCJI 1 CHOBIIIyBau
3aJIMMJICHHS) MOKHA MMIJIKJIFOYATH 1 TUCTAHIIAHO KepyBaTH 31 cMapTdoHa.

Hatunk Xiaomi Mijia Home Honeywell moxe Oytu «po3ymHUM», HpH
MJKII0OYEHHI 10 cMapTdoHy a00 BUKOPUCTOBYBATHCS sIK alarm-cuctema, Mmpu3HaueHa
JUIS CHOBIIMICHHSI TMPO HASBHICTh JUMY B MPUMIIICHHI 3BYKOBUMH 1 CBITJIOBHUMH

CHUI'HaJIaMH.

OCHOBHI XapaKTePUCTUKH KOMOIHOBAHOTO (POTOEIEKTPUYHOIO JaTurka Xiaomi
Honeywell:
1. Akymynstop
2. Kusnenns 3B.
3. ABTOHOMHICTb - 5 POKIB.
4. I'yunicts cupenu - 80 nb.
5. Po6oua Temnieparypa - -10 °C +55 °C.
6. [Iporokou niakmodenns 10 Mi Home - Zigbee.
7. Bara - 100 rpam.
CrioBinyBad MOXKE TPAIIOBATH B PEKMMAaX: TMOXKEKHA CUTHAJI3AIlisl, TPUBOTA
3BYKOBIM Ta CBITJIOBIM CHUTHaIi3allii (IK OKpeMO TakK 1 pa3oM), aBapiMHU CHUTHAI 1

CUTHAJI HU3BKOTO 3apsily aKyMyJisiTopa.
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BucHoBok

[TpuHuun noOy0BKM 1 pOOOTH NATUMKIB UMY CTaHAAPTU30BAHUM MJII BCIX
mozeneld. CrnoBillyBadi, B SIKHX BCTAHOBJIEHHMW 4Yil g O€3QpOTOBOrO 3B'S3KY,
3a3BMYail BUKOPUCTOBYIOTHCSI B KOMILUIEKTI 3 1HIIMMH JAaTYMKAMH 1 MPUB'A3YIOTHCA 10
roJIOBHOTO TaHeni. Taka 3B's3ka J03BOJISIE TOBIJIOMIISATA PO TOAIl MO BHUJLICHHUX

KaHaJlax 3B'sI3KYy B Oy/Ib-SIKUI KyTOUOK 3€MHOI KYJII.

HaliMeHiuii yac BUSIBICHHS Ta CHOBIIICHHS MPO MOXKEXKY /1a€ BUKOPUCTAHHS
ATIC, omHak Ie CKIagHa Ta JOBOJI J0pOra CHMCTeMa. li BCTaHOBJIEHHS HOTpedye
MPOEKTHUX Ta MOHTAaKHUX POOIT 1 HEJOCTYNHE OUIBIIOCTI TPOMAJSH HAIIOi KpaiHW.
KpiM Toro BHuMaraeTbcsi CKjiaJaHHs JOrOBOpPY Ha ii OOCIYroByBaHHS, IO TaKOX
notpedye BuTpar. CydacHl BUCOTHI OyAMHKH MOXKYTh OyTH HEIO 00JIaJiHaHi, OJHAK iX
J0JI1 HEe3HauyHA. BUSIBIEHHS 1 CNOBIIMIEHHSA MPO MOXEXY 1HIMX OYIWHKIB € 3aJa4ero
BIPOT1JHOCTI Ta, 3a3BUYail, yBaXKHOCTI OTOUYIOUUX KOJH MOXEXa PO3MOBCIOINIIACH HA
BCE MPUMIIICHHS, 3pYHHYBaJIMCh BIKHA Ta UM 1 MOJyM’sl JESKUW Yac BUXOMSTh
HA30BHI, a CTOPOHHI JIIOJIM 3BEPHYJIM yBary Ta BUSBWIM Oa)kaHHS 3aTesieoHyBaTH 10
«moxexHo» (To0TO Big 30 XB.).

Jnst MemkaHIiB 3BU4aiHuX 5-16 MOBEpPXiBOK € MOXKJIMUBICTh BCTAHOBUTH JOBOJII
JIENIeBl CUCTEMM BUSIBIICHHS TMOXEX1 OKpeMi abo 3ayO0inpoBaHI 3 OXOPOHHUMH. 3
ypaxyBaHHSAM HAsBHOCTI MPAKTUYHO Y KOXXKHOMY MHUTJII IHTEPHET pOYTEpIB OJUH
npuctpiii moxke komryBatu $15-30. 3paskm HaBeneHi Ha ciaiini. CHOBIIEHHS PO
MOXKEXKYy TMPUXOJUTh Ha CMapTPOH KOPUCTyBadya, B pa3l HAIBHOCTI Kamep
CIIOCTEPEKEHHSI BOHO MOXKe OyTH BepHU(PIKOBAHO, 1 BIACHUK CHOBICTUTH MPO TMOKEKY.
Bonu He ceptudikoBani B YkpaiHi, ogHak sl mpuMiiieHsb e BcranoBiueHHs AIIC He
pErIaMeHTYEThCSI MOXKYTh OyTH 3aCTOCOBAHI, a iX HAsBHICTh 3MEHILYE Yac BUSBICHHS
Ta CIIOBIIICHHS PO MOXKEXKY Ha MopsAaoK (10 10 pa3). A 3MEeHIIIEHHS ILOTO Yacy 3HAYHO
CKOpOUY€E TUIONLY IMOXKEX1 Ta 3MEHILY€E CKJIAIHICTh il raciHHS 1 HeOe3NeK OTOUYIOYHX.
[Ilo 3HAYHO CKOPOTUTH 30MTKH SK BJIACHWKA MPUMILIEHHS TaK 1 CYCiZiB 1 Jep>KaBU

B3arasii.
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Po3ain 3. LLUnaxu 3MeHLWEeHHA Yacy NpAMYyBaHHA Ha MOXeXY

CKOpouyeHHsI 4Yacy BIJ MOMEHTY MOBLIOMJIEHHS NpPO MOXKEXKY IO IMOYaTKy
TaciHHs MpUOYIH ONMEPATUBHUMHU MIAPO3IITIAMH TO3BOJIE€ MPUCTYIHUTH 1O JIKBiAarii
MoKeKi Ha OUIBII paHHIM CTajli WOro PO3BUTKY, MiABUINYE €(EKTUBHICTH TaClHHS 1
NPOBEJCHHS aBapiiiHO-PATYBaIbHUX POOIT, CKOPOUy€e 30UTKHU 1 3HMUXKYE WMOBIPHICTDH

3aru0eln JIFoaeH.

Ha wac mpsmyBaHHS 10 MiCIls TOXeEX1 BIUIMBa€e Oarato (pakTopiB, OJJHaK MU
PO3IIIMIM iX Ha MOB'SI3aHI 3 OCOOJMBOCTSIMU TOXXKEXKHUX aBTOMOOLIIB, 1 Ti, IO

NOB'sA3aH1 3 JOPOKHBOIO OOCTAHOBKOIO.

3.1. Daxkmopu noe’a3ami 3 asmomodiiem
["onoBHa 171€51 KOHIIEMIIIT - CKOPOYEHHS Yacy "BUIBHOTO" PO3BUTKY MOXkKEX1 (200
yacy J0 TMOYaTKy ONEpaTMBHOIO BTpPY4YaHHS - i 1HIWUX nofii). ChouyaTky
nepeadayanocs, MO AOCIATTA LOTO MOYKHA 32 PaXyHOK HIABUUICHHS IIBUIKOCTI 1
MaHEBpPEHOCTI mokexHuX aBToMoOUTB (ITA), mo 3ymoBuiIo BUOIp AJisi peanizallii Ha

npakTuili KoHuerniii [TA nerkoro tumy (3 MOBHOIO Macoro 110 7,5 T) HOBOT reHepaitii.

3BuyaitHo, Oyso 0 ayke Oa)kaHuM, 1100 Taki aBTOMOOLI MpuOyBaIu 0 MiCUA
MOKEK1 SKOMOTa MIBU/IIE 1 BUTIEPEKATU OCHOBHI aBTOMOO1II TaciHHSA, ajié B yMOBax
Cy4aCHOTO MiCTa I 3[a€ThCsl MaJOMMOBIpHMM. BHCOKa 1HTEHCHUBHICTH JOPOKHBOTO
pyXy 1 TOTaHWM CTaH JOPOKHBOTO TIOJIOTHA 3PIBHIOE CEpPEIHI IIBUJIKOCTI BCIX
aBTOMOOWIIIB TPAHCIIOPTHOTO MOTOKY, & BUKOPUCTAHHS TIOKEKHUM aBTOMOO1LJIEM CBOET
nepeBaru Impu pyci "mo TpuBO3i1" CTa€ CKPYTHUM MAHEBPOM uepe3 HEKOPEKTHOI

MOBE/IIHKY 1HIIUX YYaCHUKIB PYXY.

TuM bacoM KOXHA XBWJIMHA, BTpadyeHa MiJ 4Yac PyxXy Ha TOXKEKY, MOXKE
oOepHyTHCS 3arubesTto JroAei (3a CTATUCTUKOIO, 1110 HABOJUTHCA B 3apyOixkHIN mpeci,
- JIBOX 4YOJIOBIK Ha KOKH1 100 moskesx), Beie A0 301IbIIIEHHS TUIONI IMOYKEXK1 10 TOYaTKy

Joro raciHHs 1 BIATIOBITHO BUMArae 3aJly4eHHs JOJATKOBUX CHJI 1 3aC0O01B .
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Bupimensass o3HaueHHX MpoOJIEM TMOB'SI3aHO 13 3aCTOCYBAaHHSAM MPHUHIUIIOBO
HOBHX BHCOKOJWHAMIYHUX TPAHCIOPTHUX 3ac0o0iB, /0 SIKAX MOXHA BIJIHECTH
aBTOMOO1II IIBHJIKOTO pearyBaHHs JIETKOTO (a B JESKHX CHUTyaIlsIX CYIEePJIErKoro)

KJIaCy, OCHAIICHUX Cy4YaCHUMH 3aC00aMM raciHHS 1 HOPSATYHKY.

3rigHo 31 CTaTHUCTHKOI, Onu3bko 80% MOXeX B KHUTIOBOMY CEKTOpPI MICT
MaroTh IUIONTY, sika He nepeBuirye 30 M2, 1 MUIKOM MOXYTh OyTH JIIKB1IOBaH1 JISTKUMHU

MO’KE)KHUMH aBTOMOOUTSIMU IIBUAKOTO pearyBaHHs (puc. 3.1).

Puc. 3.1 ATIIIJ - 2 (HD-65)- 274.01

barato 3akopioHHUX (ipM, 1O CHEIaNi3ylOThCSd Ha BUITYCKY IOKEXKHOI Ta
aBapiHO-PATYBAIBbHOI TEXHIKHM, MPOMOHYIOTh BEJIMKY KiIbKicTh Mogneneit AIIIL, sxi
MPECTABIAIOTh CO0O0I0 BIJOKPEMJICHWM THI aBTOMOOLTIB TraciHHSA. Y BITYM3HSHIN
MPaKTHUIll 32 aBTOMOOIJIEM JAHOTO THITY 3aKPIMUBCS TEPMiH "aBTOMOOLUIb MOKEKHHMA
nepmoi  gomomoru"  (AIIIJ). 3apyOikai GipMU-BUPOOHUKK JUIsl TIO3HAYCHHS
MOKEKHUX aBTOMOOUIIB ILOTO THUIY BHKOPUCTOBYIOTH aHIJIOMOBHI Ha3Bu rapid

intervention vehicle, quick response unit. JlociaiBHUIT epekian - aBTOMOOLIb HIBUIAKOTO
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BTpYYaHHs, MPUCTPINA MIBUAKOTO BIATYKY - OJHO3HAYHO BHU3HAYA€E 3MICT TEPMIHIB, aie
CEHC Ha3BH, fK TMPaBUJIO, PO3YMIETHCA TaKUM YHWHOM, HIOMTO I1Ied aBTOMOOLIb
NpU3HAYCHUHN JIMIIe Uil MPUOYTTSA Ha MICIIE TMOKEXKI MIBUAIIEC IHIIMX aBTOMOOLTIB.
Pazom 3 TuM BHpIMIaTHHUM € HE TUIHKU OTMEPATUBHICTH PyXY, a U IIBUAKE BBEIACHHS B
JIIF0 3aCO0IB MOXKEKOTACIHHS, IO MAETHCS HA yBa3l B JOCIIBHOMY MEpEKIIall iCTHHHOTO
Ha3BU 0OTOBOPIOBAHOTO THITY MOXKEKHUX aBTOMOOLUTIB 1 BU3HAYAE HOTO KOMIUICKTAITIFO

MOKEKHUM Ta aBapiiHO-PIATYBaIbLHUM O0JIaTHAHHSIM.

TakuM 4YMHOM MOHATTA "aBTOMOOUIb mepiioi gornoMoru" (abo "MIBUIKOTO
pearyBaHHs") 03Ha4a€ aBTOMOO1UIb IIBUJIKOTO BBEJEHHS B J110. Y CTAaTKyBaHHS TaKOI'O
aBTOMOO1JISL JTO3BOJIAE€ 3A1MCHIOBaTH (DYHKI[IOHYBaHHS TEXHIYHMX 3ac00iB 3 TaciHHS
MOXKEXK1 Ta MPOBEJAEHHS aBapiiiHO-pATYBaJIbHUX POOIT MPOTATOM Hacy, HEOOX1JHOrO
JUISL pO3TOPTaHHSI OCHOBHUX CHJI (TaK caMo SIK 1 JUIsl ONEPaTUBHOIO MPUNHATTS 3aX0/IIB

IPY HIIUX HAJA3BUYAWHUX CUTYaIIsIX, KPIM MOXKEXK).

[lepuri AIIII, cTBOpeHi B pi3HUX KpaiHax, Majd OJMH CIUIBHUNA HEIOMIK: X
HaMarajgucsi MPUCTOCYBAaTH HA BCl BUIMAJKHU XKUTTA (Oe3aapecHa KOHIEMIs). A 1e, B
CBOIO 4epry, BeJIO JO OCHAIIeHHS iX BEJIMKOI KUIBKICTIO  00JIaJIHaHHS,
Nepe3aBaHTAKCHHS, 3HUKCHHS MaHEBPCHOCTI: B pe3yJbTaTli BCE CIOYATKY 3aKjajcHI
nepeBaru HiBEJIIOBAJMCS, 1 aBTOMOO1IIb cTaBaB HeepekTuBHUM. [IpoTe koHIen s Oya

BU3HAHA NIEPCIIEKTUBHOIO, 1 1i MOJAJIBIINNA PO3BUTOK e 3a ABOMA HAMPSIMKAMHU.

[lepmmii Hanmpsimok - ctBopeHHs AIlIIl ymerkoro Tumy 3 agpecHUM LIIBOBUM
MpPU3HAYEHHSM, 10 BU3HA4Ya€ (YHKIIOHAIBHICT, MamIMH (PO3BiIKa 1 JIOKaJI3aIlis
noxkexi; mikBimauis Hacmiakie  JTII; 3acTocyBaHHS Ha mMOXeKOHEOE3MEUHUX

BUPOOHMIITBAX 1 T.I1.).

MoskHa TOBOPUTH TIPO T€, IO B)KE BU3HAUMJIACSA KOHIIEMIis Takoro [TA: moBHa
Maca - g0 7,5 T; 3amac Bomu - Big 400-500 mo 1000 m; GoiioBuii po3paxyHOK - 3-4
moauHu  (iHoAl S5 oci0); KOMIUIEKTallis - aBapiiiHO-pATYBaJIbHUI 1HCTPYMEHT,
MAITHOMOBHO MOTOIIOMIIA, TPHJIaAd KOHTPOJI0 3a HABKOJIMIIHIM CEPEIOBHMIINEM Ha
MICIl IHIUACHTY, 1HOAI - OOJagHAHHA /IS HAJAHHS NEpIIoi MEIUYHOI JTOMTOMOTH.

MaxkcumanpHa mBUakicTs 120-150 kM / 4.

Jlucm

: HYLI3Y.2.25-13/19.100.ITaAPT.PIM3 29
3m | Jducm | Ne ooxymenmy | Iionuc Ylama




VY neskux KpaiHax B)K€ TNPUNHATI TEXHIYHI PErjJaMeHTH, II0 BHU3HAYAIOThH
HamioHabH1 BuUMoru no Takux AIlIll. Hampuknan, B 3BeneHH1 3akoHIB Yechkoi
PecryGumixu Ne 254/1999 Bcranosneno, mo ABP (tak HasuBarothes AIIII B miit kpaini)

KIacu(iKyeThCS Ha 1Bl BaroBi KaTeropii:

» ABP-1 3 moBHOIO Macoro 70 2 T, TUTOMOIO TOTYXKHICTIO HE MeHIie 35 1oBT

/T (47 k.c./ 1),

» ABP-2 3 moBHOIO Macorw Big 2 10 7,5 T, MATOMOIO TIOTYKHICTIO HE MEHIIIE

20 kBt /T (27 x.c./ T).

[lapameTpu HAcCOCHOTO arperary, BHU3HAUEHI pErIAMEHTOM, I[TOBUHHI
3abe3neuyBatu nogady 20 i / xB nipu Hamopi 4 Mlla (40 m Box. Crt.) Ilpotarom He

MEHIIe HIXK 5 XB., JloBxkuHa cTpyMeHs - He MeHIIe 20 M.

Jpyruit HanpsIMOK - HaJaHHS BJIACTUBOCTEN IIBUIKOTO PEaryBaHHS MOXKEKHUM
aBTOMOOUISIM CEPEIHhOTO KJIacy (3 MOBHOIO Macolo MoHaja 7,5 T) 3a kiacuikaiiero

eBpoHopM EN 1 846.

JlocaraeTbest 1€ B MEpILy 4Yepry MHiABUIIECHHSM MOTYXHHUX MOKa3HUKIB 1A,
3aCTOCYBaHHSAM HEOPJIMHAPHUX KOMIIOHYBAJIbHUX 3aXOIB (CYNEPIUIOTHI 1 CYyNEepBY3bKI
KOMITOHYBAaHHS, IO 3HWXKYIOTh Ta0apuUTHI PO3MIpH) 1 MIACl 3 KEPOBAHOKO 3aHHOIO

Biccio (1moBHOMOBOPOTI 11aci) 13 ABC.

3acToCyBaHHS Ha3BaHMX 3axOJlIB JO3BOJISIE CTBOPUTH BUCOKOJAMHAMIYHI,
maHeBpeHi [IA cepeanboro kiacy, mo BUKOHYIOTh (yHKUii AIIB Ta MaroTh mmupimi
MOXJIMBOCTI 3aBISIKU PO3IIMPEHIN KOMIUIEKTAIll 1 OUIBIIOI KUIBKOCTI BHBO3SITHCS

32Cc001B TaciHHSI.

[Tomanpmuii pO3BUTOK KOHIICTINI IIBHJIKOTO pEaryBaHHS HAMpaBIIEHO Ha
nigBuIeHHsT GyHKIIOHATBHUX MoauBocTe AIIII 1 momyky onTUManbHOI TAKTUKH 1X

OIICPATUBHOTO BUKOPUCTAHHA.
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OctanHiM dYacoM 3aTpeOyBaHMMM BusBUIUCS OararodynkiionansHi Al
CepeIHbOr0 KJIacy 3 TMOBHOIO Macow A0 7,5 T, IO J03BOJIAIOTH HAHOIIbII MOBHO

peaizyBaTH 171€0JIOT10 MBUIKOTO pearyBaHHS.

BigmiaHoro ocobmuBicTio AIIIl cepenHboro kiacy € 3acTOCyBaHHS Ha HHUX
CTAaIllOHAPHUX HACOCIB BHCOKOTO THCKY (200 KOMOIHOBaHWX), TIPHUBIA SKUX
3MIMCHIOETBCS BIJ INTaTHOrO JBHUryHa Imaci. MICTKICTh LHUCTEpHM Ha Takux I[IA

30impieHa g0 800-1000 7, mro 3abecnedye yac aBTOHOMHOI poOOTH 70 7-8 XB.
Konnentyansuumii nigxin g0 ctBopenns Allll 3a kopaonom

VY mporpami BUpOOHHUIITBA BCIX MPOBITHUX CBITOBUX BUPOOHUKIB [1A crorosHi €
MOXKEKHI aBTOMOOUI mepmoi gomoMoru. Ilpu npomy ¢ipMu Oynu  3MylIeHi
BIJIMOBUTHCA BiJ] aHyBaB B KiHILI XX CTONITTA ysABIeHHA npo Te, mo AIIll moBunen

CTBOPIOBATHUCS HA I1aci 3 TOBHOO Macoro He OiibIe 3,5 T.

[Ipaktuka omnepatmBHOro BukopuctanHs AlIIl 3a xopmoHOM mokaszanma, IO
HalOUIbII e(PEeKTUBHUMHU € Oararo(yHKIIOHaIbHI Mojell TakuX [1A 3 MOBHOIO Macoro

5,5-6,0 T, 110 OLITBII aJIEKBATHO BIAMOBIAAIOTh CBOEMY IMPU3HAYEHHIO.

Bxxe 3'sBunmcs nepmi moaenbHi psau AIIll, moOynoBaHi 3a BEIMYMHOIO
MmicTkocTi nucrepHu. Hampuknan, monensHuit pan ATl ¢ipmu "Cigec" (Ppaniis)

Burisigae HactyrmHuM unHoMm: 200 i1, 400 1 (2 mozaeni), 800 .

CnuibHuM enieMeHTOoM Beix 1ux [1A € motyxHicTio 18 kBT, a TakoX OCHAIlIEHHS
iX MaJIOBUTpaTHUX BUCOKOHAMipHO1 MoTornoMmior (rnogada 40 1 / xB ipu Hanopi 400 m
Boa. Cr.). IloBHa maca nux ABP 3naxomuthcs B Mexax 5,5-6,6 T. ba3osi miaci -

Renault, Mersedes, IVECO Deily, nutoma notyxHicth nonan 20 x.c. / T.

MoxmBa TakoX KOMIUIEKTalis 3a3HayeHux IIA BOymoBaHMM Hacocom
HOPMAJILHOTO THUCKY 3 Ttogadeto 750 i1/ XB mpu Hamopi 75 M BOA. CT. Y IIbOMY BUIAAKY

BOHHU OCHAILYIOTbCSI pyKaBHUMH KOTYILIKAMH 3 HaMIBTBEPJIUM PYKaBOM JOBXHUHOIO 80 M

(puc. 3.2).
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JIETKOTO KJIacy 3 eJIEeMEHTaMU aBapiiHO-pATYBalIbHOTO [TA, iK1 BUKOHYIOTH (DYHKITIT

dipma "Maripyc" (HimeuyumHa) mnpomoHye MOAENbHUN pAJ  aBTOLMCTEPH

Puc. 3.2 AIIII]] iHO3eMHOTO BUPOOHUIITBA

AIIIl. Bouu ochamieni motop-HacocHuM arperatom Euro Fire 2000 nHOBOTO

MOKOJIIHHS, SIKUW BUPI3HSAETHCS BUCOKOIO (PYHKITIOHANIBHICTIO (puc. 3.2).

Ines "OaraToyHKIIOHAIBHOCTI" BJIAJO peani3oBaHa B MOKEKHO-PITYBAILHOMY

aBToMoOuT1 mBuaKoro pearyBanHs Magirus FRAP na maci IVECO. CyuacHuii nu3aii,

KOMITakTHa (hopma, BUCOKE 3HAYCHHS MAaKCUMAaJIbHOI IMIBUAKOCTI, "aKTUBHA" YEPBOHO-

YKOBTE 3a0apBJICHHS MOKIMKaHI 3a0€3MeYNTH HEOOX1IHY ONEPaTUBHY PYXJIUBICTh HOTO

aBTOMOOLII B INIUIBHOMY TPAHCIIOPTHOMY TMOTOIl: 3a 3aJyMOM pPO3pPOOHHUKIB BIH

noBUHEH nepmuM rpudytu A0 micusg HC ta 3a6e3neuuTy BUKOHAHHS pOOIT BIAMOBITHO

JI0 CBOIX (DYHKITIOHATTBHUX MOXJIMBOCTSIMH.
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Puc. 3.3 AIIIT/J Magirus FRAP

Jlanuii aBTOMOOLTb MO’KE€ BUKOHYBATH HACTYITHI (PYHKIIIi:

e JIOCTaBKa OCOOOBOro CKJIaAy J0 Micls MOAll (AJi1 1bOr0 HAa HBOMY

nepeadadyeHo 9 cuminp (8 + 1);

* JIOKami3alis 3aropsiHHs 3 METOI0 JOCTYNY A0 MOCTpaXAaaiux (aBTOMOOLIb
OCHaIlleHH BUCOKOHamNipHOi Motonommnow Danfoss 3 6akom Ha 200 11 1 KOTYIIKOIO

IIBUIKOTO PO3TOPTAHHS);

* TMpPOBEACHHS TMEPBHUHHMUX OINepaliid 3 MOPITYHKY NOCTpaxianux (B
KOMIUJIEKTALIIK0 ~ BKJIOYEHUW  PIATYBAJIbHMM  IHCTPYMEHT, 3acOo0M  OCBITJICHHS,

BOY/IOBaHMI reHepaTop MOTYKHICTIO 5 KBT, iHIIIl TexHI4YHI 3ac00n);

* HaJIaHHS MEePIIO JOJIIKAPChKOT IOMOMOTY MOTEPILIUM, TPAHCTIOPTYBAHHS 1X
B CTalllOHapHI MEAWYHI YCTaHOBHU (Ha aBTOMOOUI mependauyeHuid MEAMYHHUM BIJCIK 3

peaHiIMaIliiHUM Ta 1HITUM MEIUYHUM OOJIaTHAHHSM).

Ha nyMKky TBOPIIIB IIbOTO aBTOMOO1JISI, BIH MO€E 3HAWTH 3aCTOCYBaHHS B SIKOCTI
AIIIT mpu aBapisix Ha TPAHCHOPTI, B a€pONOPTaX, B PEriOHax 3 MOTaHO PO3BHMHEHOIO
1H(pPaCTPYKTYpOIO 1 BUKOPUCTOBYBATHCS N0 MNPUOYTTS OCHOBHUX CHJI 1 3aco0iB.
MakcuManbHa mBHAKICTE boro AIIIT mocsirae 133 kM / 4, moBHa Maca - 5,5 1. Ha

nesikux Mozaensx AIIIl inmux ¢ipm psATyBanmbHI (QYHKIII BUpakeHi OuIbll siBHO. B
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ocTaHHIM po3podmi ¢paniry3skoi ¢ipmu "Cimec", sKy BOHa Ha3Bajla '"TOXKEKHUN
eBakoMoOUTB", Oym3pko 2/3 00'eMy Ky30Ba 3aiiMae MEAWYHHMHI BIJCIK, SKUH Mae
He0oOX11He 00JIaTHAaHHS JUIS TIIATPUMKH KUTTS MOCTPAKIATUX IIPH iX eBaKyallii 13 30HU

HC, inmmii o6csr mpunaaae Ha HacOCHYy ycTaHoBKY 1 [1TB.

3aco0u racigus Ha AIIIl: HOBI TexHOJIOI MOoxaul

3acobu TaciHHA, 10 3acTOCOBYIHOThcsi Ha AIIll  HOBOro mOKOIIHHA,
3aUINAIOTECS  TpaauIliiHuMu  (Boda, IMiHA, TMOPOMIOK Ta iX KOMOiHarii),

YAOCKOHATIOIOTHCS CIIOCOOH oAyl ITUX KOIITIB.

HoBoro TeHneHIi€ero, ssika 3HalIUIa BTUICHHS HE TUIBKK 3a KOPJOHOM, aje 1 Ha
BiTun3HaHuX AIIIl HOBOI reHeparlii, € OCHAIIEHHS IIUX aBTOMOOLIIB BHUCOKOHAIIPHOT
MaJIOBUTpAaTHUX MoTomoMmmow. [lapamerpu Takux wmotoromn (puc. 6), 110

BUKOPUCTOBYIOThCA 1 Komruiektauii AT, npencrasneni B Tadu. 1.

BucokoHamipHi MOTONOMITM SIK HAaCOCHOTO arperaty BHKOPHUCTOBYIOTHCS Ha
AIIIT nerxkoro kmacy. AIIIl cepenHboro kiacy KOMIUIEKTYEThCS BOYIOBaHUMU
HacocaMH BUCOKOro THCKY (3 BiTum3HsHuX - HI[IIB-4/400) 1 komMOiHOBaHUMU (THUITY
HIIITK-40 / 100-4 / 400). 3a cBoiMM mapamMeTpaMH BOHHU BIAMOBIIAIOTH 3aKOPJAOHHUM

aHaJIoraM.

BiaMiHHOIO KOHCTPYKTHMBHOI OCOOJMBICTIO BHUKOPHUCTOBYBAaHUX HACOCHHUX
arperaTiB € HasBHICTb aBTOMAaTHUYHOI BAKYYMHOI 1 JO3yIO4Oi CHCTEM, PO3TAIllOBAHHMX

6e3n0cepez[HI>0 Ha HACOCHHUX arperarax.

3 cTBOMIB, sikuMu ocHairytoTh AIIIl, HeOOX1AHO BII3BHAYUTH CTBOJI-PO3MUIIOBAY
CPB/1-2/300 - yHiBepcanbHHIA TIEPEKPUBHUN CTBOJI, TPU3HAYCHHH 711 (GOPMYBaHHS Ta
HaIpaBJIeHHS CYIIJILHOTO a00 PO3MUJICHOTO CTPYMEHIB BOJH 1 TOBITPSIHO-MEXaHIUYHOT

M1HUA HU3BKOT KPATHOCTI.

Jnis oTpuMaHHS €(QEKTUBHOTO pPO3MIIY BOAU TNPU HOPMAIBHOMY THCKY

3aCTOCOBYIOThCS Takoxk cToBOYypH cepii OPT - OPT-50, 50A.
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TexHiyHl pIlIEHHA, BHUKOPUCTaHI B KOHCTPYKIIi CTBOJY, JO3BOJIAIOTH
3M1MCHIOBATH TOJa4y BOJM B PI3HUX peXuMax 1 (GOpMyBaTH CIEKTP PI3HUX BHJIIB
CTPYMEHIB 1 iX KOMOiHaIlli, a TakoX 3a0e3NedyBaTH BHCOKY SIKICTh PO3IMUJICHHS 3

IITUPOKKM J1alTa30HOM KyTa (hakena.

Jljis onepaTUBHOTO MPUAYIICHHS BOTHUII MOXKEX BUCOKOLIBUAKICHUN BOASTHUM
CTPYMEHEM BCE YaCTILIE BUKOPUCTOBYETHCS paHIEBA YCTAHOBKA I0XKEKOTACIHHS
"TaiipyHn", ocHaimleHa IUXadbHOIO CHUCTeMOl0 (dac pobotu 20 xB.). YcraHOBKa
JTIO3BOJIAE TIPYU MaJjlii BUTPATi BOTHETACHOI PEYOBHMHU JIOKAII3yBaTH 1 MPUTHIYYBATH
TOpIHHA B MPUMIIIEHHAX 1 Ha BIOAKpUTOMY Ipoctopi. 3amac Bogu (10 1) 3abe3neuye
MO>KJIMBICTh MEPIIIM JaHIll, KU NpUOYB A0 MICUS MOXKEXI, NPUAYIIUTH OCEPENKU
ropinas kiacy A, B, E. HasgBHicTh AMXanbHOI CHCTEMH MA03BOJISIE KOPOTKOYACHO
3aXUCTUTH OPraHu JAWXaHHS T[OKEKHOTO Ta BHUKOHATH TMEPIIOYEProBi aBapiiHO-

pATYBaIbHI 3aX0/IH.

Opnum 3 ePeKTUBHHX 3acO01B TaciHHs, SKI MOXYTh BHKOPHUCTOBYBAaTHUCS Ha
AIIll, € mOpOWIKOBI CKJIaauh, IO JO3BOJAIOTH MAKCUMAJIbHO HIBUJKO 3MEHIIUTH
MOJIYM'SIHE TOPIHHSI 1 BUKIIIOUUTH HEMPSAMUA 30MTOK B TOPIBHSHHI 3 TPATUILIHHUM

3aCTOCYBAHHSM BOJIM 1 MIHHU.

Jlns monxayl MOPOIIKOBHX 3acO0IB TaciHHS B OCEPENOK TMOXKEXKlI MOXKYThb
BUKOPUCTOBYBATUCS K TPAAUINIHI crocoOu (3acTOCyBaHHS PYYHUX ab0 paHIIEBUX

MOPOIIKOBUX BOTHETACHUKIB), TaK 1 MPUHILIUIIOBO HOBI.

["aciHHs TOKaNbHUX BOTHMIL FOPIHHS KJIaciB A 1 b B BAXKKOJOCTYMHUX MICHSX 1
3aMKHYTHX oOcsrax (KWUTIOBI KBapThpu, migBaiu, ropuma) Ha Al moxe
3MIMCHIOBATUCA  PYYHUM  IMIYJIbCHUM  3acoO0oM  moxexoracinua  (Picm) -

IIPOTHUIIOKEKHOI IPAHATOXO.

[Ipn He3HauHoMy Ba3l BHUpPOOM, SKWUH CTaHOBUTh BChOTO 1,7 Kr, BHCOKa
e(heKTUBHICTh MOXKEKOTraciHHs Picm, BUT1IHO BIJIPI3HAETHCS BiJl TPAAUIIHHUX 3ac001B
MOKEKOTACIHHS, JTOCATAETHCS 32 PaXYHOK KOMOIHOBAHOTO (XIMIYHOIO 1 JUHAMIYHOIO)

BILUIUBY BOTHETACHO1 IMOPOMKOBOTO CKJIa/ly Ha BOHUIIC.

Jlucm

_ HYLI3Y.2.25-13/19.100.ItaAPT.PM3 35
3m | Jducm | Ne ooxymenmy | Iionuc Ylama




Jlo 1poro x kiacy 3aco0iB raciHHS MOKHA BIIHECTH 1 T€HEpaTop BOTHETaCHOI
aepo3oiio omnepatuBHOro 3actocyBaHHa AI'C-5, mpusHaueHuwil g jokamizamii Ta

raciHHS MOXKEX IMIIPO3/IIJIAMU TTOXKEKHOI OXOPOHHU B BaXKKOJOCTYITHUX MICIISX.

Horo npuHiun aii 3acHOBaHMUM Ha 00'eMHOMY raciHHi abo JoKami3aiii 3aropsiHb
OTHETYIIAIIMM  aepo30jJeM, M0  YTBOPIOETBCS  TpPU  3TOPaHHI  3apsmy
aepo30JICyTBOPIOIOYOTO  BOTHETACHOI PEYOBHHM, IO 3HAXOAUTHCS B  KOPITYCi

reHeparopa.
Kommexramist AT

Kommnekramiss ATl moxexHo-trexHiuHuM 030poeHHsM (IITO) 1 aBapiiino-
PATYBAJIbHUM OOJIaJHAHHAM 3J1MCHIOEThCS BHUXOASYU 3 MPHUHIMIIB MIHIMAJIbHOI
noTpedu 1 PyHKIIIOHAIIBHOI aIaTUBHOCTI O 0COOIMBOCTEN 00'€KTa, IO 3aXUIIAETHCS

(micTa, paifoOHy, HACEJICHOTO IMMYHKTY).

CrpykTypa KoMIuiekTyrouux st ocHamleHHs AlIll igeHTMYHa OCHAUIEHHIO

aBTOLIMCTEPH "MEPIIOro X0ay" 1 BKIIOYA€E HACTYIHI TPy O00JIaHAHHS:
* 3acO0U TaCiHHS 3aropsHb;
* 3aC00M 1HMBITyaJIbHOTO 3aXUCTYy 0OCOOOBOIO CKJIAAY;
* pATYBaJbHE OOJIaTHAHHS;
* aBapifHO-PATYBAJIBLHUM IHCTPYMEHT (MEXaH130BaHUH, HEMEXaH130BaHUI ),
* eJIEKTPOCUIJIOBE YCTAaTKYBaHHS 1 CUTHAJIBHI IPUCTPOT;
* 3aco0U 3B'SI3KY;
* MPHJIAJIN JJIS TIPOBEACHHS XIMIYHOI 1 pajiamiitHo1 pO3BIJIKH;
* ca”iTapHe 00JIaIHAHHS;
* iHIIe 00JIaJHAHHS (BU3HAYAETHCS 3aMOBHUKOM ).

3 ypaxyBanHsaMm creuudiku 3acrocyBanus AIIIl waszBani rpymum o0siagHaHHS

MaloTh HOMEHKJIATYpPY, Biapi3HaeThes Big ALl

VY psani kpain BukoHaHHs 1 koMmruiektaiiss AIITl BctaHOBiEHI 3aKOHOAABYO.

Hanpuxnan, pernmamentom Yecobkoi PecnyOmiku mepenbaueno BurotoBineHHss ABP B
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YOTHPHOX BapiaHTaX: OCHOBHOMY, CKOPOYEHOMY, PO3IIMPEHOMY 1 CIEIiaIbHOMY.
KoxHe 3 mMX BHKOHaHb Ma€ KOMIUIEKTAIlif0, BIAMOBIIHY CBOEMY TMpPHU3HAUYEHHIO;
nepesik KOMIUICKTYI0Uoro OOJaJlHaHHS TPEJCTABICHUN B pErjJaMeHTi Ui KOXKHOTO

BUKOHAaHHA.

Bukopucranns AIIIl B mikBigamii HacHiAKIB pealbHUX MOAIN (MOXKexKi, aBapii,

JTII 1 T.11.) miaTBEPAUIIO, IO BiH MOYKE 3aCTOCOBYBATHUCS 3 METOIO:

* MOPATYHKY MOCTPaXKJIajJuX Ta HaAaHHS IM MEPIIO] TOIIKapChKOi JOMOMOIH

(mpu nmoskesxi ado aBapii);

* JIIKBiJAI] MOXKEX1 B MOYATKOBIM CTajail po3BUTKY ab0 CTpUMYyBaHHS HOTO

710 TpUOYTTS OCHOBHUX CHJI 1 3aCO01B;

* JIKBiAAIii TOPIHHS pI3HUX PEYOBMH 1 MaTepiaiiB, B TOMY YHUCIHI

€JICKTPOYCTAaHOBOK IIiJI HAMIPYTOIO;

* MPOBEACHHS aBapIMHO-PATYBAIBHUX POOIT HAa TPAHCIOPTI, MPOMMCIOBUX

o0'eKkTax 1 T.1.

VY Toii ke yac mo3Haumiucs 1 neaki npoosnemu. AIIIl He € yHIBepcalbHOIO
TaKTUYHOI OJAMHUIICIO: X BUKOPUCTAHHS HEE()EKTUBHO MPH T'ACIHHI TOKEXK B CLIBCHKUX
HaceJIeHUX MyHKTax, OyaiBasax IV 1 V cTyneHiB BOTrHECTIMKOCTI, pe3epByapax
30epiranns JI3P 1 I'P, na ckmamax 1 T.mm. He 3aBkau MOXIHMBO 3a0e€3MeUeHHsT BUCOKOI
CepeIHbOI MIBUIKOCTI MPHU BEJIMKINA IIIJTLHOCTI TPAHCIIOPTHOT'O MOTOKY, IOTaHOMY CTaHI

AOPOKHBOI'O ITOKPHUTTA.

VY aBTOMOOUIIB MepIIOi JOMOMOTH € Mail0yTHE, X04a 11€0JIOT1s iX CTBOPEHHS 1

34aCTOCYBAHHA MOXKC 3a3HATU 3MiH.

3.2. Daxkmopu noe’a3ami 3 00po2oio
BuBueHHs pailoHy BUi3Ay B3araji Ta ONepaTUBHOI OOCTAHOBKM B paiOHI MiJ Yac
YepryBaHHs J1a€ MOXJIMBICTh OOMPATH palliOHATBHUM HUISX MPSIMYBAHHS 10 MOXEXI 1

npoOJieM 3a3BUYail HE YTBOPIOE, OJHAK MPH BU30BI1 MIIPO3iTY HAa MOXKEKY 32 MEXKI
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CBOTO paiioHy BHUi3Ay 1HOJI MPU3BOAWTH J0 CKIamgHOMIIB. J[omomory B Takomy pasi
Hagae ['IC. I xou He BCl onepaTuBHI aBTOMOOLII 00J1aIHaH] BIJITIOBITHOK CUCTEMOIO —
BOHa € y TeJe(oHl MpaKkTUYHO KOXKHOTO TpaiiBHUK. HeoOximHO 3BEpHYTH yBary
KEPIBHUIITBO MiAPO3/IIIIB Ta TPOBOJAUTH CHCTEMATUYHI TPEHYBAHHS MO BUKOPUCTAHHIO

I'IC i gyac mpssIMyBaHHS Ha BUKJIUK.

[lepcrieKTUBHUM HANpsIMKOM CY4YaCHOTO CYCHUIbCTBA € BUKOPHUCTAHHS MAaJHX
aBTOHOMHMX miTanbHuX amapatiB (MJIA, BIUIA, aponis). B migposmimax JJCHC
(BpaxoBytouu cnenudiky poOOTH) BOHM MOXYTh BUKOPHUCTOBYBATHUCH JJIS:

- IPOBEJICHHS PO3BIIKH,

- TOCTaBKH 3ac001B PSTYBaHHS Ha BUCOTY,

- IOIIOMOTa M1 Yac IpsIMyBaHHS 0 MICIISI ITOMKEXKI.

3azeuuaii BIUIA B migpozainax JICHC BUKOPHCTOBYIOTH TIIBKH ISl IPOBEACHHS
po3Biaku. HeoOximHO po3poOuTH peKoMeHAallli, Ta MPOBECTH HaBYaHHS OCOOOBOIO
CKiady (3 BHJAQUEI0 JO3BOJIIB HAa MIJIOTYBaHHA) I HAAIMHOTO Ta €(QEKTUBHOIO
BukopuctanHsa BIUIA y sikocTi po3BiAHMKA M1 Yac MPsSMYBaHHS MIIPO3AUIIB IO MICLS

MIPOBEJICHHS JIIH 3a MIPU3HAYCHHSIM.

Posrnsaemo BITJIA, 1o HalO1Ib11 IPUCTOCOBAHUN JIJIsl PO3BIJIKH T1JT Yac PyXy.

g
(]

DJI Mavic 2 Enterprise Dual

Puc. 3.4 DJI Mavic 2 Enterprise Dual

3nitHa Bara (6e3 akcecyapiB): Zoom Edition: 905 g, Dual Edition: 899 g
Makc. 3nitHa Bara 1100 r.
Pozmipu (] x LI x B)

Crknanenuii: 214 x 91 x 84 mMm B
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po3ropHyTOMY cTaHi: 322 x 242 x 84 MM B

posknaaeHomy Burisiai + [poxkekrop: 322 x 242 x 114 mm B
poskiaaeHoMy ctaHi + Masik: 322 % 242 x 101 MM B
MaxkcumanbHa BUAKICTE (017151 piBHS MOPsI, 6€3 BITPY)

72 xm / ron (S-pexkum , 0€3 BITPY)

50 km / rox (P-pexxum , Ge3 BiTpY)

MaxkcumanbHuit piBeHb 00CTyroByBaHHs Haj piBHEM Mops 6000 m
Makc. Yac nonasoTy (6e3 BiTpy) 31 XB (Mpu MOCTIMHIN MIBUAKOCTI 25 KM / TON)
Makc. Yac 3aBucanus (6e3 BiTpy) 29 xB

27 XB (3 yBIMKHEHUM MasikOM)

28 XB (3 BUMKHEHUM MasiKOM)

22 XB (3 yBIMKHEHUM HPOKEKTOPOM)

26 XB (3 BUMKHEHUM MPOKEKTOPOM )

25 XB (3 yBIMKHEHUM JHMHAMIKOM)

26 XB (3 BAMKHEHUM JIMHAMIKOM)

MakcumanbHHM OTip MIBUAKOCTI BITPY

29-38 kM / ron

MakcumanbHUM KyT HAXUITY

35 ° (pexum S, 3 MyJIbTOM AUCTAHIIMHOTO KEPYBAHHSI)

25 ° (pexxum P)

MakcumanbHa KyTOBa MIBUJIKICTh

200°/¢c (Pexum S)

100°/¢c (Pexum P) 200°/c (Pexum S)

100°/¢c (Pexum P)

JianazoH poOouux TeMneparyp

Bin-10°Cno40°C

'HCC

GPS + I'JIOHACC

TenmoBa kamepa M2ED Heoxomnomxenuit mikpooosomerp VOx PospginpHa

3paTHICTh gatunka 160 x 120 Cnekrpanshuil qiana3zo 8-14 mxm. Po3mip 300paxeHHs
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[2] 640 x 480 (4: 3); 640 x 360 (16: 9). Pexxumu dorositoMmkn OamHOUYHA 3HOMKa
cepirinoi 3tiomku: 3/5/7 xanpiB Pexxumu Bigeozamucy 640 x 360 mpu 8,7 xaapiB B
CEKYHIY

dopwmar Bimeo MP4 , MOV (MPEG-4 AVC / H.264) Kamepa M2E Jlatuuk 1 /
2,3 "CMOS ; EdextuHi mikceni: 12 meramikcemB. Po3niibHa 31aTHICTE Bijeo 4K:
3840 x 2160 24/25/ 30p 2.7K: 2720 x 1530 24/25/30/48/50 / 60p FHD: 1920 x 1080
24/25/30/48/50/60 / 120p Makcumanbhuii 6iTpeiT Bigeo 100 M6iT/ ¢

InTenexkryanbHa npoTHa Oartapes ewmHicTh 3850 MAr. Hampyra 15,4 B.
MaxkcumanbHa Hampyra 3apsaku 17,6 B, tun 6atapei LiPo. Enepris 59,29 Bt. Bara
HeTTOo 297 T.

Yac zapsaku 90 xB

[HTEHCUBHICTH CBITJIa MIHIMAIBbHUN KyT: 55 k4. Intensity IHTeHCHBHICTH CBITHA:
157 xn IIpoxexkrop M2E. Po3mipu 68x60x41 mM. [liamazon aii 30 m. IloTyxHicTh
Makc. 26 Bt

OCBITJICHICTD

FOV17 °, makc .: 11moxkc @ 30m npsimo

Juuamik M2E. Po3mipu 68x55x65 mm. Ilotyxnicte makc. 10 Bt. 100 n1b Ha
Bijictanb 1 metp. bitpeit 16 k6it/ ¢

Cuctema niepenaui Bizieo OcuSync 2.0. Mo6insnuii nogatox DJI PILOT

Axicte meperngny B nOpsAMOMy edipi MyJIbT JUCTAHUIMHOTO KepyBaHHS:
720p @ 30fps / 1080p @ 30fps

MakcumanbHa WBUIKICTh MEPErIANy B pexumi peanpHoro dacy 40 Moir / c,

JlarentHicts 120-130 mc

BpaxoByroun 3a3HayeHi MOXKeX1 Ta CTYMiHb BOTHECTIMKOCTI OyJUHKY, HEOOX1Ha
KUIBKICTh BOTHETaCHUX PEYOBHUH JUIsl 1X TaclHHA MOXE 3HAaYHO CKOPOTUTHUCH 31
3MEHIIICHHSIM 4acy BUTHBHOTO PO3BUTKY MOXKEXi. bakaHO BUKOPHUCTOBYBATH B SKOCTI
NepIIoro aBToMoOuIs Okl JieTki Ta notyxH1 Mamuau (ABP, AITJ] Tomo). 3Buyaitna
MpPaKTHKa BUKOPUCTAHHs mepmoro xoay Al Ha maci MA3 3 3amacom Bomu 4-8 M°

HEpaLiOHAIBHO, BIH MOKe pUOyTH ApyruM Xoa0M. OnHak HaBiTh npu HassBHOCTI ATTJ]

icHye mpoOJsiemMa, IO Kapaysl MNpSAMY€E JI0 MICI IOXKEXKI KOJOHOK, TOOTO OLIbIIT
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JTUHAMIYHUN aBTOMOOUTh HE BIIPHUBAETHCS BiJ IPYroro X0y, IO MPAKTUYHO 3BOIAUTH
HaHiBeIlb MOro mepeBard. bulbll TOro 3MEHINye CyMapHI TaKTHYHI MOXJIHUBOCTI
Kapayjy y TMOpIBHSAHI 3 TakuMOX Ha JBoxX cepenHix AlLl. Takox radaputi po3mipu
aBTOMOOUTIB MOXYTh TPHU3BECTH JI0 HEOOXITHOCTI CKIAJaTh pPi3HI MapuIpyTu
HeesnmkoMy AIIJ] Ta, 3Hauno Ouabinii, ALl

BuBuenHs paiioHy BHUI3y B3araji Ta omnepaTHBHOI OOCTaHOBKM B paiOHI MiJ 4ac
YepryBaHHs J1a€ MOXJIHMBICTh OOMPATH palliOHATBHUM NUISIX MPSIMYBAHHS 10 MOXEXI 1
npoOJieM 3a3BHUYail HE YTBOPIOE, OJHAK MPH BU30BI1 MIAPO3iTY Ha MOXKEKY 32 MEXKI
CBOTO paiioHy BHWi3Ay 1HOJI MPU3BOAUTH OO CKIATHOIIIB. JIOTOMOTY B TakoMy pasi
Hagae ['IC. I xou He BCi onepaTuBHI aBTOMOOLII 00J1aIHaH] BIJTIOBITHOK CUCTEMOIO —
BOHa € y TenedoHI MPaKTUYHO KOXKHOTO TpaiiBHUK. HeoOXiHO 3BEpHYTH yBary
KEPIBHUIITBO MIIPO3ALTIB Ta MPOBOJUTU CUCTEMATUYHI TPEHYBAHHS 110 BUKOPUCTAHHIO
I'lC mig yac nmpsiMyBaHHS Ha BUKJIHK.

[ToTouHa nOpoOkHS OOCTAaHOBKAa MOKE JIWHAMIYHO 3MIHIOBATHUCh. 3HAHHS € B
nanuii yac 3arop, HATII, ycknagHeHuil pyx A03BOJISIE JUHAMIYHO MepeOya0ByBaTU
MapHipyT Mmij 4yac mpsiMyBaHHsA. OJHUM 3 PIIIEHb «HA TMOJANBINY TEPCHEKTUBY» €
BUKOPHUCTAHHS HEBEJIMKOI JIITAal0YOi CHCTEMH, IO MOXKE OJHOYACHO 3 MiAPO3IinaMu
BUJIITATH Ta TMPOBOJUTH PO3BIAKY TOPOKHHOI OOCTAHOBKM HA IUISAXY MPSMYBaHHS,
JIOIATKOBO  CIIOBIIATH YYAaCHUKIB JIOPOXKHBOTO PYyXy NP0 HEOOXITHICTh HaAaTH
nepeBary MNpPOTUIOXKEKHIM TEXHIIl, 8 Ha MICII MOXEXl — MPOBOJUTH IOIMNEPEIHIO
PO3BIJIKY 00CTaHOBKH (TIEpEKPHTI mIIarbaymu, 3armapKkoBaHi aBTIBKH, HasIBHICTh UMY,
BOJIO JIKepesia TOIIO).

Ha crorogni taka cucrema B JICHC w™amoitmoBipHa. MOXIHMBO TITBKH SK
nocimigHa. OpgHak BpPaxOBYHOYM TIOCTIMHE 3MEHIIIEHHS BapTOCTI, 30UIbIICHHS
aBTOHOMHOCTI Ta 3POCTaHHS «IHTEJIEKTY», a TaKOX HAasBHICTh MOJIOHMX CUCTEM Ha

«UMBUIBHOMY PUHKY» - e cripaBa Haitommwkuux 10-20 pokis.
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Po3gin 4. 3MeHLWeHHSA WKiANMBOro BNAMBY NOXeXi

OnepaTuBHE pO3rOpTAaHHS JUIS MOXKEK OaraTOKBapTHPHUX OYJAMHKIB, Ma€ JICsKi
ocobmmBocTi. BoHn 00magHaHi IEHTpaTi30BaHUM BOJOIIOCTAYaHHIM TOMY, 3a3BHYaM,
BOJIO JDKEPENIO 3HAXOAUThCA mopyd. OaHak HEOOXIAHICTh MiAiMaTH pyKaBHY JIIHIIO
notpebye JEsSKOro 3HAYHOrO uacy. BpaxoByroum 3HayHy BOTHECTIHKICTh TaKUX
OyIUHKIB € MOJIMBICTH 3aCTOCOBYBAaTH CIeU(PivHI 3aCO0M TMOKEKOTACIHHS: TOHKO

PO3MOPOIIEHY BOJTY, IMITYJIbCHI BOTHETaCHUKH, KOHTeHEpHY noauy BP.

4.1. BocnezacHi pewosunu anvmepHamueHi CyyiibHOMy CHPYMEHIO 600U.

BukopucTtaHHs TOHKO pO3MHIIEHOI BOJU JO3BOJISIE 3aCTOCOBYBAaTH pyKaBa
MEHIIOro jiaMerpy. Xoua iX pO3ropTaHHA JOBOJI TPYJAOMICTKE 1 MOTpedye
cnenudigyaux HacociB. OJIHAK 1€ JO3BOJISIE€ 3MEHIITUTH MOO1YH1 30UTKHU.

Jlns raciHHA TOkKeXK y OyauHkax | CT. BOTHECTIMKOCTI MOKIIMBO
BUKOPUCTaHHA IMITYyJIbCHUX BOASHUX BorHeracHUKiB («Tandyn», IFEX-3000 Tomo).
[I{o no3BoisiE OCOOOBOMY CKJIay IPHUCTYIUTU O TACIHHS BiJpa3y MICs MPUOYTTS
70 TIPUMIIIEHHS 3 TOXKEeXer 0e3 HeoOXIAHOCTI BTpadyaTh 4Yac Ha MPOKIIAJaHHS
PYKaBHOI JiHIi Ta OYIKYBaHHS M0Ja4l BOJIH.

"TAUOYH" - 1e eKoJIOriYHO Oe3ledHe MPUCTPOIB  IMITYJIBCHOTO
MOXKAPOTYIIEHIs, SKE Ma€ MAaKCUMaJbHYy BOTHETAaCHOI 37aTHICTh MPU MIHIMAIbHIN

KUIBKOCT1 BOJIU.

Puc. 4.1. Taitgyn 1-10
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OBJIACTB 3ACTOCYBAHHA

* raciHHs MOXeX B O(ICHUX, BUPOOHUUUX, TPOMAJICBKUX 1 KUTJIOBUX OYIIBIISIX,
cropyjax, ckiiagax, Jemo;

* e(eKTUBHE TaCIHHS MOXEX Ha BCIX BHJAX TPAHCIOPTY (3a]Ti3HUYHOI, aBialliifHOI,
aBTOMOO1JIBHOT 1 KOpaOeIbHOT TEXHIKH);

* HA MIJNPHUEMCTBAX 1 OCOOJMBO B TakKUX MPUMIMICHHAX 1 YCTaHOBKax, €
3aCTOCYBaHHS BOJU B BEJIMKHX KUIBKOCTAX HENPUIYCTUMO (TaCiHHA JIOPOTrOro
yCTaTKyBaHHS, MPUJIAJIIB, IPUCTPOIB, EIEKTPOHIKU Ta 1H. LliHHOTO MaitHa), MOXKIIMBICTD
TaciHHs MOXKEX B eIEKTpOoycTaHOBKax Hanpyroto 10 1000 BonsT 0e3 3HATTS HANPYTH;

* 3aXHUCT B1JI MOIIKOKEHHS 1] 9ac MOXKEXI I[IIHHOT JOKYMEHTAIlli, apXiBiB 1 T.II.
BHECEHHA 3MIH 10

* Taiipyn-1-10,

* Taidyn-1-20,

OYHKIIIOHAJIBHI MOXIJIMBOCTI

* 3HAYHO CKOPOYYIO YaC raciHHS MOXKEXKI;

* BHUKOPUCTOBYIOTH Boay mpaktuyHo Ha 100%, B pe3ynbTaTi BUTpaTa BOJIU
3MeHIyeThest B 30-50 pasiB 1 3HAYHO 3MEHIITYIOTHCS 30UTKH, SIK BIJl CaMO1 MOMXKEXK1, TaK
1 B1JT HACJIIJIK1B, ITOB'SI3aHUX 3 TACIHHAM (MPOTOKH 3HAYHO1 KIJIBKOCTI BOJIN);

* BUKJIFOYAIOTh «TTAPHUKOBHIA e(heKT»;

* e()eKTUBHO TacaTh MOXKEeX1 B OyAIBISAX 1 cOpyAax MiJBHUILEHOI MMOBEPXOBOCTI, 1€
Ha MPOKJIAJIKY MOXKESKHUX PYKaBiB iifie 0araTo yacy, Tak SK IMIBHAKICTh MPOXOKCHHS

oIepaTopa, OCHAIIEHOTo ycTaHoBKo « TAMMYHy, B 4-5 pasis Buile.

Tabmus 4.1. TEXHIYHI XAPAKTEPUCTUKNU

HaiimenyBanHs Taiiyn-1-10 Taiipyn-1-20

MIiCTKICTB, JI:

BOJIU 10 23,5

MOBITPS 2 4

KinpKicTh IMITyIbCHUX BUKH/IIB BOTHETACHOI PEYOBUHU 10 20

BorueracHa 3gatHicTh 1o 150/DUS7165E 2A 4A

JloB)XKHWHA IIJIAHTIB, M 15

Bara, xr 30 70
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OCOBJIMBOCTT:

* BUCOKY ILIBHJIKOJIIIO;

* MOOILJIBHICTE;

* MIBUKA IOCTABKa JI0 MICIIS IMOYKEXKI1 1 MIBUJIKA MIATOTOBKA JI0 pOOOTH;

* YHIBEPCAJIbHICTh - JIO3BOJISIOTH HIBUAKO BHUKOPHCTOBYBAaTH B SIKOCTI Tracsiioro
peareHTy SK 3BHYaliHy, TaK 1 MOPCbKY BOAY, pI3HI CMadyHWBaTeNd, MiHOYTBOPIOBadli,
010,100aBKH, TTOPOIIKH, [IEMEHT 1 T.1 .;

* €KOHOMIYHICTb, B OLIBIIOCTI BUMAAKIB BUKOPHUCTOBYETHCS TUIBKH BOJA 1 CTHCIE
MOBITPS;

* BOJIOJIIIOTH 3HAYHUM OXOJIOJKYIOUMM €(EKTOM, L0 JO3BOJIAE€ ONEPaTOpy IIBHUIKO
NPOHUKHYTH B TMPUMIIIEHHS, IO TOPUTh 1 IPH HEOOXITHOCTI MPOBECTH €BaKyallllo

JTIOIEN.

Komupeciiina nmina

Kowmrpeciiina miHa - 11¢ BOrHEracHa pe4oBHHA, IO OTPUMYETHCS B YCTaHOBIII
MOKEXKOTACIHHS HUIIXOM MPHUMYCOBOTO CIIHIOBAHHS CTUCHEHUM IMOBITPSIM PO3UUHY,
IO CKJIAQIa€ThCsd 3 BOAU 1 HEBEJIMKOI KIIBKOCTI MIHOYTBOprOBaya. Bci iHrpemieHTH
J03YIOThCSI B CTPOro MEBHUX Npomnopuisix. Ha Burisn xoMmmpeccMOHHas MiHA SIBJISE
co000 OJTHOPIAHY CTPYKTYpPY O1710T0 KOJIBOPY, 110 CKIATAETHCS 3 ApiOHUX OyiIpOaIiok
OJIHaKOBOTO po3mipy. Ilomada CTHCHEHOTO TOBITPSA 3MIMCHIOETHCSA TOBITPSIHUM
KOMIIpecopoM abo 3 3a3fajerijp 3amnpaBlieHuX O0anoHiB. ['0TOBa KOMIpECCHOHHAs MiHA
MOJAETHCS MO HAIIPHUX MOXKEKHUX pyKaBax aiameTpoM 38 abo 51 MM mig poOounm
tuckoMm 7 + 10 xrc / cm2.

®di3uyHl MapaMeTpu KOMIPECIHOi MiHM 1, BIJNOBIIHO, BOTHETACHUKU
BJIACTHBOCTI ITIHM - 3MIHIOIOTHCS 3a JIOIIOMOTOI0 3MIiHU CITIBBIIHOIICHHS 1HTPETIEHTIB.
Moske BUpOOISTUCS «cupa» (BaKKa) TiHA 3 CIIBBIAHOMIEHHAM Bif 1: 5 (Boma: mOBITpsI)
1 «cyxa» (Jierka) miHa 3 criiBBigHOIIEHHIM A0 1:20 (Boxa: moBiTps).

[TpuHIMT mii
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Koxen Mixyp KOMIIpECiiiHOI TIHM Ma€ BHCOKY 3B'S30K 3 CYCLAHIMH
Oynb0alkamMu, yTBOPIOIOYM B CYKYITHOCTI TOHKE IIUTbHE MiHHE MOKPUTTS, 110 BOJIOJIE
HEJIOCTYITHUM BOJI1 BJACTUBICTIO OOBOJIAKMBAHUS M1AJIAI0UO01 TTOBEPXHI.

ToBmMHA MHHOTO MOKPUTTSA - 1 + 2 CAaHTUMETPH.

[3omoroun  ToprouMii  Matepiall  BiJ] HAAXO/KEHHS  KHCHIO  TIOBITPS
KOMITPECCUOHHAS TIiHA MOMEHTAIBHO TIPUITHHSIE TOPIHHS.

[IIBuaKe 0X0J0HKEHHSI 00YMOBIICHO OaraTopa3oBoi IHTCHCU(IKAIIIEIO MPOIIECIB
TEIUIOOOMIHY MIDXK Iajlaloyoi IIOBEPXHEI 1 BOJOI0, IO MICTUThCS B CTIHKaX
MOBITPSHOTO MiXypa, 32 PaXyHOK 3HAYHOTO 301IbIIEHHS TUIOIII KOPHCHOTO KOHTAKTY.

s mpuknany, 3a rexnosorieto NATISK - 1 kparuist Boau nepeTBOPrOEThCS B 5
+ 15 Oynp0aniok KOMIpeciitHOT MHHU.

3aTpuMyBaHHsS IMIHUM Ha IOBEPXHAX 3a0e3leuye IMOBHOLIHHE BUKOPUCTaHHS
BOrHeracHoi peuoBuHH. 11lo HeMOXIMBO MpH 3BUYAHHOMY TaCiHHI, KOJIM BEITUKI 0OCATH
BOJM CTIKaIOTh MOB3, HE BUKOHYIOYH KOPUCHOI POOOTH.

YactrHa KOMIPECIHOI MiHU, 3pyilHOBaHA MpHU OE3MOCEepPEeIHbOMY KOHTAKTI 3
BOTHEM, NEPEXOJUTHh CIOYATKy B Tap, a MOTIM - B BOJY, sIKa 3aBISKH HAsSBHOCTI B
CKJIaJl 3MOYYIOUMX J100aBOK, IPOHUKAE B MOPHU 1 TPIIIMHU MANAKOY0i MMOBEPXHI, TUM
caMUM 3MOYYIOYH i, 3a1100iratour TIIHHS 1 TOBTOPHE 3arOPSIHHS.

Takum unHOM, 3xaiiicHIOeThCsl BIUIUB NATISK Ha Bci 3 cTOpoHM Tak 3BaHOTO

«TPUKYTHHKA BOTHIO».

["aciHHs KOMITpPECIHOT MIHOIO

O0nacTh 3aCTOCYBaHHS

KomnpeciiiHa miHa 3a Aianma3oHOM 3aCTOCYBaHHS 3HAYHO MEPEBUILYE HANOUIbII
MOIIUPEH] 1 TPAAMIIIHHO BUKOPUCTOBYIOTHCS IMOMKEKHOI OXOPOHOK BOTHETACHUKU
PEYOBHHHU: BONY, MIOBITPSIHO-MEXaHIYHY MiHY (HU3bKO1, CEpeaHBOI KPATHOCTI).

KomrpeciiiHa niHa yCHiliHO BUKOPUCTOBYETHCS I TACIHHS MOXKEXK:

KJacy A - IepeBuHa, Marip, ByTiuisl, TEKCTUJIb, KaydyK, MJIaCTMACH;

kjacy B - OeH3uH, 1HI11 HAQTONMPOIYKTH, apadiHu.

VYcranoBka racinas NATISK

NATISK - ne ycranoska [IOCTIMHOI'O 3ACTOCYBAHHS!
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OnTtuManbHUM 4Yac TaciHHS KBAapTHUP, KOTEIKIB, IPOMHUCIOBUX O0'€KTIB,

aBTOTPAHCIIOPTY, CaJIOBUX JIISHOK, CUIBCHKUX OYy/11BEJIb, JIICOBUX MACHBIB 1 T.]I.

[neanbHO mpucTOCOBaHUM N0 cUTyalli 1HGPACTPYKTYpl MOKEKHOI OXOPOHU

Pocii 1 He BUMarae 0coOJIMBUX YMOB JIJIsI yCHIITHOT €KCTUTyaTaIlii.

ABTOMOO1LIB MoxkexkHUH crerianbHoro racinag NATISK-3000KS (43118)
[TopiBHsIHHS B raciHHi Bojot0 1 kommpeciitHoi minoo NATISK

EdekTuBHICTh raciHHs BOJOIO B 3BUYAMHUX YMOBax - opieHToBHO 10%, B jici -

He Oinblae 5%.

Takuit Hu3pkuit piBenb KKJ[ oOymoBiennii ¢pi3M4HUMH BIACTUBOCTSIMU CaAMOTO

IMOIIUPCHOTO BOTHETracHOI1 PCHYOBUHU.

Bona, Boio11I04M BIAMIHHUMH TEIUIOEMKOCTHUMI XapaKTEPUCTUKAMU, HE MOXKE

iX peami3yBaTH B TIOBHIM Mipi, TaK SK 3aBJSKA CHJIaM TIOBEPXHEBOTO HATATY,

30MpaEeThCS B KpaIul 1 cTikae 0€3 BUKOHAHHS KOPUCHOI POOOTH.

KomnencyBatu Husbkuii KK/ Boau MOXxnHBE JIMIIE 32 paxXyHOK 301IbIIECHHS

obcsary i momaui (30UIBIIEHHS 1HTEHCHBHOCTI IOAadyi), IO BeJAe JI0 HETaTMBHUX

HACJIIKIB:

Pu3uk HEXBaTKU BUBO3UTHCA 3a1acy BOJM 1, SIK HAC1JJOK, HEBUKOHAHHS OCHOBHO1
3aBJIaHHS;

BTtpara dacy Ha q03anpaBKy MOKEKHOTO aBTOMOO1JIS 11T 4ac MOXKEXi;

Pusuk crniBpoOITHHUKIB MOKEKHOI OXOPOHM, IIO0 MAalOTh B PyKax HEIOCTAaTHBO
e(eKTUBHUIN apCceHar;

30uUTblIEHHsT Yacy mnpuOyTTS 10 MiCUd TOXEXl (BUKIUKY) MOXKEKHOTO
aBTOMOO1JIs1 BAKKOTO KJIacy;

HaliHrmk4i MaHEBPEHICTh SAKOCTI TTOKEKHOTO aBTOMOOLJISI, TOMY IO 3aCTOCOBaHa
Ba)KKa rabapuTHA TEXHIKa B IKOCTI 6a30BOTO 111aci;

3HauHI eKCIUTyaTalllliHl BUTPATH MIPU OOCITYrOBYBaHH1 BaXKOi TEXHIKU;
3anuieHHs 0e3 MPUKPUTTS 1HIIMX OO0'€KTIB TapHI30HY B pasi 3alyyeHHsS Ha
raciHHg BEJIMKOI MOXeX1 CHi 1 3aco0iB 3a MIJBUIIEHUM HOMEPOM BUKIIHMKY

(paHry MOXKexi);
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301IbIIeHHS TpsIMOro 30WTKIB B TMOXEX1 BHACHIIOK 3aTATYBaHHA HOTO
JIKB1AALil;
301UTbIIIEHHSI BTOPUHHOT 30MTKIB BiJl TaCIHHS MOKEX Yepe3 3HauH1 MPOTOK BOJIH.
[Tanens ynpasninas cuctemoro NATISK 1 Hacoc
EdexrtusHicts racinnas kommpeciitnoi minoro NATISK - opiertoBro 80% !!!

KoneH 3 BXXMBaHUX B JaHUW Yac B POCIMCHKIA TMOXKEXKHOT OXOPOHH CIIOCOOIB

raciHHs He 3a0e3neuye TaKui ke BUCOKUN pPiBEHb €)EeKTUBHOCTI.

Pe3ynbTaTUBHICTH KOMIPECIHHOT IIIHU JT03BOJISE:
MOMEHTAJIFHO 30U TH OCHOBHE MOTYM's;
Pi3KO 3HU3HUTHU TEMITepaTypHUI BILIUB;
HIBUIKO 1 6€3MEeYHO MPOCYBATUCS CTBOJILHUKIB HA BUPIIIAIIBHOMY HAMpsIMi;
3HAQYHO CKOPOTUTH Yac MOjadyi MEepIIoro CTBOJA JO €Tamy IOBHOI JIKBigamii
TOPIHHS;
3HAYHO CKOPOTUTH BUTPATy BOJIH;
3HAYHO 3HU3HUTH PU3UK HEBUKOHAHHS OCHOBHOTO 3aBIaHHS;
3armo0IrTH TIIHHSA 1 TOBTOPHE 3arOpsiHHS;
3HAYHO 3HU3HUTH MPsAMI 30MTKH BiJl TTOKEXKI 32 PaXyHOK IIBUJIKOCTI TACIHHS;
3HAYHO 3HMU3UTU BTOPUHHMI 30MTOK BIJl TacCiHHS MOXKEX (HEMAae MPOTOK BOAM
nn;
CKOPOTHUTH Yac MPUOYTTS 10 MICIIS MOXKeEX1 (BUKIIUKY) 32 paXyHOK 3aCTOCYBaHHS
O1JTBIII JIETKMX aBTOMOOIJIIB;
BUIBHO MaHEBPYBAaTU B YMOBaX OOMEXEHOTO MPOCTOPY MPH 3aCTOCYBaHHI MEHII
rabapuTHUX aBTOMOO1TIB;
Oaratopa3oBo 30UIBIIUTH €()EKTHUBHICTh BAXXKUX aBTOMOOUIIB MPU HEOOX1AHOCTI
iX eKcITyaraiii;
3HM3UTH CeKCIUTyaTalliiHI BUTPATH 3a pPaxyHOK 3acTOCYBaHHS MEHII Ba)KKOi
TEXHIKH.

Kopuchi BracTuBOCTI

1) Hu3bka TenaonpoBiAHICT 3a paXyHOK MICTUTLCS B OyJIbOaIkax moBiTpsl.
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Hanecennst 3axucHOro mokputts koMipeciitnoi nmiuowo NATISK Ha nepexkputts
1 CTIHM MaJal0YOTO MPUMIIICHHS 130JI0€ CYCiAHI 1 BHIIE PO3MIIICHI IMOBEPXH BIJ
MPOHUKHEHHS BUCOKUX TeMIepaTyp (3aropsiHHs, IIKOAM NPUMINICHHIO a0o MaiHy,
HeOe3MmeKa IS KUTTS 9H 370POB'S JTFOCH ).

JlaHuii MaHEBp 3aCTOCOBYETBCS TaKOX ISl  3aXUCTy MIKIIOBEPXOBUX
MEPEKPUTTIB BiJ Aedopmalrii 1 00BajICHb, SIKI MOKYTh BUHMKATH BHACTIIOK BUIALICHHS
BEJIMKOI KUIPKOCTI TeIUIa TpPU TaciHHI MOXEX (3amobiraHHs «edeKkTy pociichKoi
JIA3HI»).

Jna 3axucty OyaiBenb, IO 3HAXOASATHCS TMOPYY 3 OCEPEIKOM TOXKEKi
HAHOCUTBCS ONEpAaTHBHE 3aXHCHE TMOKpUTTA KommpeciitHoi miHoo NATISK.
OnepaTHBHE 3aXHUCHE MOKPUTTSA 3amo0irae 301JIbIIEHHIO PO3MIPIB MOXKEXK1, 00YMOBIICHE
nopuBamu BITpY. JlaHa BIaCTUBICTh OCOOIMBO AKTYaJIbHO JJIS FACIHHS MOXKEXK B YMOBaxX
IIiIJIbHOT CIITBCHKOT 3a0yI0BH, @ TAKOXK B JIICOBUX MacHBaXx.

OHOBIIEHHSI OTEPATUBHOTO 3aXHCHOTO TMOKPUTTS, 3pYHHOBAHOTO B PE3yibTaTi
KOHTAKTy 3 BOTHEM, MPOBOJUTHCS TPAHUYHO OIIAAJINBO, TaK AK JAWHaMiKa aedopmarrii
MIHHOTO TIapy JIerKo Habro/aeMa 1 J03BOJISE HABYEHOMY CTBOJIBHUKIB MPOBOJAMUTH
CBOEYACHI MONEPEIKyBaIbHI1 Ail.

2) Kowmmnpeccuonnas miHa NATISK Bojonie BHCOKOW CTIHKICTIO 0
IpoMep3aHHS.

[Ipu BMBI HU3BbKUX Temneparyp komipeccuonHas niHa NATISK npomep3sae
M0 JlaMeTpy HaIIPHOTO TMOXKEKHOTO pyKaBa Ha TnuOuHy 7 + 10 MM. 3ameps3nuit map
YTBOPIOE HACTOBYIO KOPOYKY, IO BOJIOJIE BIAMIHHUM TEIUIOI30ISLUIAHUM €(EeKTOM, B
pe3yNbTaTi YOTO 3HAYHO 30UIBIIYETHCS 4Yac Ha TOJAJbIIEe MPOMEpP3aHHS CEPIICBUHU
pyKasa.

TakuMm 4MHOM, HaIIpHUN MOKEKHUN pyKaB AilamMeTpoM 38 MM, IO JIEKUTh Ha
acdanbTi ipu Temrepatypl - 19 0C npotsrom 30 XBUJIMH, BIAHOBIIIOE MPaIe31aTHICTh
0e3 pogaTkoBUX Aiil. JIoCUTh BIOAKPUTH TOJayy KOMIPECIMHOI MIHU B 3BUYAHHOMY
pexuMi. 3aMep3Nuil map MiHU PYHHYETHCS 1 JIKBIAYETHCS 4epe3 BIAKPUTHA PyUYHUN

CTBOJI.
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Jlnst Toro, MO0 MBUAKO BIAHOBHTH POOOTY TMOBHICTIO MPOMEP3JIOr0 pPyKaBa
HE0OX1THO eOpMyBaTH CTPYKTYPY 3aMep3J101 MIHM IUISIXOM MPOTONTYBAaHHS pyKaBa 1
MOAANBIIOL MO1aul KOMIPECIHHOT IIHU Yepe3 PyYHUH OKESKHUN CTBOJ.

KnimMatuuni  BunpoOyBaHHS MiATBEPKYIOTh MOXJIMBICTH  ONEPATUBHOTO
BIJIHOBJICHHSI HAIMIPHOI'O MOXKEXHOTO pyKaBa JiaMeTpoM 38 MM MICisl 3HAXO/KEHHS
fioro nmpotarom 3 roAvH IpU TEMIEPATypi HABKOJIUIIHBOTO cepeaoBuia - 19 0C.

Y pasi 3acTocyBaHHsS HaIipHOTO MOXKEKHOTO pykaBa aiamerpoM 51 MM -
HIBUKICTh POMEP3aHHS 3HIKYETHCSI OPIEHTOBHO B 1,5 pasu.

3) Huszbkuii Bara komnpeciiinoi minu NATISK.

Hamipuuii moxexxHuil pykaB aiameTpoM 38 MM, HalOBHEHHA KOMIIPECIHHOI
ninoto NATISK (nanmpuknan, 3 kpatHicTio 1: 8), Baxkuts 10,5 Kr.

JInst mOpiBHSHHSA: HAWOLIBII YacTO BXKMBAHMKA JIATEKCIPOBAHHUN HamipHHMA
MOKEKHUN PyKaB JiaMeTpoM 51 MM, HaltOBHEHUH BOJ1010, BaXKHUTH 50,1 KT.

Hu3bkuii Bara HamipHOTo MOXKEXKHOr0 pykaBa 3 KommpeciiiHoi niHoto NATISK
JI03BOJISIE CTBOJIBHUKIB IIBHAKO MaHEBPYBaTH, BHOMpAIOYM HAWKpAIly MMO3UIIIO JIs
aTaky Ha BOTOHb 1 HE BUTPAYatO4y MPH LIbOMY BEJTUKUX M'SI30BUX 3YCHJIb.

Jlana siKicTh 0cO0IMBO 3aTpeOyBaHE MPH TACIHHI MIHUPOKOTO (PPOHTY MOXKEXK, B
TOMY YHCJI JIICOBUX.

Jlerkicth kommpeciiiHoi miHo NATISK n03Boisie€ B pa3i HEOOX1JHOCTI MIAHITH
pYKaBHy JHIIO 1O 30BHIMIHIA CTOpPOHI OyJiBeNb, M0 ICTOTHO CKOpPOYyE 4Yac Ha
MPOKJIAJIKY PYKaBHOT JIiHi1.

Bucora nonmaui kommpeciiinoi miHoo NATISK mo pykaBHoi JiHiT 1 cyXoTpyO
Moxke nocsirat 250 meTpiB mpu pobodomy Tucky 7 + 10 xrc / cm2 !!! Jlana
MOJKJIMBICTH OOYMOBJIEHA 3HAYHOIO PI3HUIICIO Y Ba3l MIHHOTO 1 BOJSHOTO CTOBIIA.

4) Hesenuka KinbKicTh BoAu B kommnpeciitHoi miHi NATISK 1 mBuakuii 30uBmm
NOJyM'st 3HaYHO 3HIXKYIOTh MapOyTBOPEHHS, IO ICTOTHO TMOKpAallye BUAUMICTH HpU
raciHHi, MiJABUILYE TOYHICTh TACIHHS 1 3HMXKYE PU3MK OMIKOBUX 1 MEXaHIYHUX TPaBM
MOKEKHUX.

5) Ipwu raciuni kommpeciiinoi miHoto NATISK BimcyTHI XapakTepHi TPOTOKH
BOAM, SIKI B XOJOJHY MOPY POKY 3aMep3aroTh, CTAlOUM TPABMOHEOE3NECYHUMH JUIs

MOKEXKHUX 1 MEPEHIKOKAIOYN MEepeMIleHHsIM aBTO TexHikH. OO'e€KT, morameHuil B
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XOJIOMHY TOpy poky komrmpeciiinoi miuaow NATISK, uyu He mepeTBoproeThcst B Opuity
JHOMY, BiATaBaHHS SKOi MOMIIMBO TUIBKH B OUIBIN TEIUTy YacTHHY POKY. 3amMmep3ia
KOMIIpECiifHa TiHA JIETKO 3YHIAEThCS CKPEOKOM, IO 3HAYHO 3HIDKYE BTOPHHHUN
30HUTOK B1JT TTOXKEXKI.

TakuM YMHOM, BHKOPUCTAaHHS KOMIIPECIHHOI MiHM a0o TpuiIaAiB TOHKOIO
PO3MOPOIICHHS BOAM JO3BOJISIE 3MEHIIUTH KUIBKICTh BOTHETACHHX PEYOBHH, IIIO

BUKOPHUCTOBYIOTBCS JIJISl TACIHHSA MOKEX1 3 OJTHOYACHUM 3POCTAaHHM 1X €()eKTUBHOCTI.

4.2. Konmeiinepna nooaua 602He2aACHUX PEUOBUH.
[lepcrieKTUBHUM € BUKOPHUCTaHHS KOHTEHHEPHOI MOjadi BOTHETAaCHUX PEYOBUH

JI0 OCEPENIKY TOXKEXK1 0€3MOoCcepeIHbO «3 3eMJI1» OCOOJIUBO MPHU MOMKEKI Ha BUCOKHUX
noBepxax. Takuii crocid He MPU3BOAUTH A0 JKBiali moxexi. BiH 103BojIsge mogaTu
NesKy KUIbKICTh e(dekTuBHUX BP 10 ocepenky moxkexi, 4YMM 3MEHIIUTH 1l
IHTEHCUBHICTb, CIOBUIBHUTH PO3MOBCIO/KEHHS Ta 3MEHIINTHh TEIUIOBUH BIUIUB Ha
KOHCTpYKIii. TakuM YMHOM IUIONIA MOXKEXK1 HE OyJie TaK IIBUIKO 301JbIIYBATHCH 32 Yac
MIAOMY TIPO3ILTY.

KonTteitHepHa nonmaya mMoxe OyTH peaji3oBaHa, HaNpUKIIAA, 3 BUKOPUCTAHHSIM
BorHeracHuka «Taiipyn». BignmoBigHi poOOTM mpoBOAsATHCS Ha Kadenplr npe s
BUKOHYBAB JIaHHY POOOTY.

st 9oro HEOOXiTHO 3HATH MeMOpaHy, 3apsAIuUTH CTBOJ KOHTEHHEpPOM 3
BOTHETaCHOI PEYOBUHOIO, HE BHUKOPUCTOBYIOUM BOAY 3pOOUTH mOCTpil. €auHe
nepeo0IalHaHHS — CUCTEMa MIPUITITIOBAHHS.

[logaBaHHs BOrHETaCHUX PEYOBUH 3 MOBEPXHI IPYHTY Yy BIKHO 3-TO Ta BIILIUX
MOBEPXIB MOTPeOy€e JOCTATHHO BEIMKOI TOYHOCTI. [loTparisiHHS y BiKHA IPUMIIICHD,
II0 HE TOpATh BOTHETaCHUX PEUOBUH y BUIIIAMI CTPYMEHIB HeOa)kaHe, a y BUIJIAIL
KOMITAKTHUX BUCOKOCHEPreTUYHUX KOHTEeiHepiB — HebesneyHo. Came ToMy
BUKOPHUCTAHHS 3allPOIIOHOBAHOTO YCTAaTKyBaHHS MOTpeOye HaAIMHOIO MNPHUIIIBLHOTO
KOMILJIEKCY. 3 1HIIOro OOKYy el NPUIUIBHUN KOMIUIEKC MOBUHEH OYTH NPOCTUM Y
BUKOPUCTaHHI, MAaTH HEBEJIMKY BapTICTh Ta JIETKO MOHTYBAaTHCh (a4 MOXIIMBO 1 HE
JIEMOHTYBATHUCh NPU BUKOPUCTAHH1 Y 3BHUAHOMY PEKKMI).

Bu3zHayaroTh Taki TUMM MPULILTIB:
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o MexaHIYHUN BIAKPUTUN TPUIILT

o AnepTypHUI JIONTPUYHUNA TPUILLT
o  OnTUYHUN NPULILT

o [Ilpurin xonimaropa

o JlazepHuii 1iJIeBKa31BHUK

o Hiunwmii npunin Ha ocHosl EOII

o LHU(POBUIA MPULILIT

e TEIUIOBI3IMHUN TIPHUIILIT

Bcel mi npuminm y Mano OpHCTOCOBaH1 JJisi HaBICHOI TPAEKTOPIi MOCTPLIY.

BukopucranHs creliaJbHUX MIHOMETHHMX MpUILTB Ta npuiiiB Big AI'C HemomiibHO

BHACIIJIOK iX BapTOCTI, CKJIATHOCTI Ta Macu. Came TOMY IPOIOHYETHCSI BUKOPUCTATH

MPULITBHUI

NPUCTPIA , MO € KOMOIHAIIEI0 BIAKPUTOTO MPUIUTY Ta MNpUIIATy

BUMIPIOBaHHS KyTa (CJIEKTPOHHOTO YHM MAasTHHKOBOTO THITY), @ TaKOXX OajliCTHYHOI

Tabnuil, o Oyae po3poOieHa Mij KOKEeH TUIl BOTHETAaCHOTO KOHTEUHEDY.

AJITOPUTM BUKOPUCTAHHS:
® - HABECTHU CTBOJI HA BIKHO-I[JIb Ta BU3HAYUTH BEPTUKATHHUHI KYT,

® - BU3HAYWUTU BUCOTY BikHa-1111 (“Ha 0K0’’), a0 BiICTaHb JO CTIHH,

e - 32 QaJICTUYHOI TaOJMIEI0 O BIAMOBIAHOIO TUIYy KOHTEHHEPY BHU3HAUUTH

BEPTHUKAJIbHY NIONIPABKY,

® - MPOBECTU KOPEKI[II0 Ha BEPTUKAJIBHY IMOMPABKY Ta, 32 HEOOXIAHICTIO, BHECTH

TOPU30HTAJIbHY MOMPaBKy (OMPaBKYy Ha BITEP)
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Puc. 4.2. TpaekTopii A0CTaBKH KOHTEHHEpa

Ta6muis 4.2. Ipukimax 6amicTUUHOT TaOIUIT

Bucora, BepTukansHUU KyT HaBedeHHS Bincrar
nosepx/metpn| 15 20 25 30 35 40 45 |AocTHA M
2/ [6,00 |16 [17 |21 [23 |26 [29 [32 [35 [37 [40 |42 [a6 [47 [52 10
3/ 9,00 |17 [20 |22 |26 |28 |33 [33 |40 [39 |46 [44 [53 [50 |59 9
4/ 12,00 |17 [22 |23 |30 |29 |37 [35 |45 |40 |52 [46 [60 [52 |67 8
5/ 15,00 |17 [24 [22 |31 |28 |39 [34 |47 [39 |55 [45 [63 [50 |71 7
6/ 18,00 |19 [28 [25 [38 [31 |47 [38 |56 |44 |66 |50 |75 [56 |84 6
71 21,00 |20 [31 |26 |42 |33 |52 [39 |62 |46 |73 [52 [83 [59 |- 5
8/ 24,00 |20 [34 [27 |46 |34 |57 |41 |69 |47 |80 [54 |- |61 | 4

BpaxoByrourn MOXIJIHMBICT 3a3BUYAl JOCTATHHO OJIM3BKO MIMINTH 10 OyJIHUHKY 3

MOKEKEI0 Ta BITHOCHO HEBEJIMKI BUCOTH BIKOH-1IIEH (10 50 M) MU MaeMO MOKJIUBICTb

BJIy4YaTW Ha AUISHIN MiAHOMYy Ta CIyCKy. 3a3BUYaill JOUIIBHINIE BIy4YaTH Ha IUISHII

iAoMYy, OJHAK Jax, OAJKOH TOIIO MOTPeOyIOTh BIy4YaHHS Ha AUIAHIN ciycky. Came

JUIS. ypaxyBaHHS TaKWX CUTYyallld y OadiCTUYHINA TaOMWIll 3a3HAYEHO MO 2 3HAYCHHS

BEPTHUKAJIBHUX MOIMPABOK Y OUTBIIOCTI KIIITHH.
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Jlnst cknmagaHHs Takoi TaOiuIll HEOOXITHO 3HATH TOJIOKEHHS KOHTEHHEpY IO
rOpU30HTAIl Ta BEpPTUKAIl B KOXKEH JIOBUIBHMN MpoMikoK dYacy. ToOTo wmartu
MaTeMaTUYHUN OmHUC TpaekTopii. TakoX 3HAHHS TPAEKTOPii Ta EHEPreTHUYHUX
napaMeTpiB KOHTEWHEpY MOTPiOHO ISl MOJAJbIIMX PO3PAXYHKIB KYyTiB 3YyCTpidi 3
CKJIIHHAM (JIJI1 PO3PaxyHKY MPOOUTTS CKIIHHS) Ta BHYTPIIIHIMH OTOPOHKYHOYUMU
KOHCTPYKIISIMU JIJIsl BUSHAUEHHS MICLb OCJIAa0JeHHS OOOJIOHKH KOHTEHHepy AJisi MOoro
e(EKTUBHOTO PO3KPUTTS MPHU POMOPOIICHHI BOTHETACHOI PEUOBUHHU.

Ha nmepmmii nmorssi 3agavya AOBOJII MpOCTa — TUIO, IO OpOIIEHE MMiJI KyTOM 3
ypaxyBaHHSM OINOpPY MOBITps. Bu3Ha4yMBIIM IMIBHIAKICTH KOHTEHHEpY Ha BHUXOAl 3i
CTBOJIa 00pasy KBaIpaTUYHY 3aJIEKHICTh BILUIMBY OMOPY MOBITPA.

3anumiemMo pIBHAHHS pyXy MaTrepiadbHOi TOYKHA Yy 3araJbHOMY BHUIJISIL.
[lepenumemo #Oro mo KOOPAWHATHUX OCAX, Ta 00EpEeMO TOYATKOBI YMOBH JUif

KOOpAHWHAT Ta IIBUIKO CTEH.

dv .
m-—==—k-v"

dv, 3
m-—=-m-g—k-v,
dt '

1)

=0 r{0:0},a Vv,{v,cosa;v,sina}.

(2)

BukoHaBImm MmaTeMaTH4HI IEPETBOPEHHSI OTPUMAEMO PIBHSHHSA PYXY.

m mg e -1 . , mg e -1
v =—"-In| cos: . + -V, sing - sin -
k k v, cosa k v, cosa

Jns miAgTBEpIKEHHS OTpPUMAaHUX pe3yJbTaTiB OyiM MNpPOBEIEHI IMOMNEpeaHi

mg

EKCIIEpUMEHTAJIbH1 JOCHIDKEHHST SKI [OKa3aldd BIAMIHHOCTI BiJl pPO3paXxyHKOBHX
3Ha4YeHb. BIIMIHHICTH TOYOK IMOMAJaHHS Karcyl Ha TOPU3OHTAJbHY IMOBEPXHIO Ha
HYJIbOBIM BIIMITII CKJiajia MeHIie 3a 5%, 1110 MOXHa BBaKAaTH JOCTAaTHLO JOCTOBIPHUM
pPE3yNIBTaTOM MOJICTIOBAHHS, OJIHAK B JOCIIKEHHSIX HAC OLIBIN I[IKAaBUTh BEPTUKATbHA

CKJIaaoBa.
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Puc. 4.3. Po3paxyHkoBa Ta JiiicHa TPa€eKTOpis KOHTEHHEPY

Bracniiok xapakrepy TpaeKkTopii BIIMIHHICTh BEPTHKAJIBHOI CKIIAJIOBOI Mae
Ounbllle 3HaYeHHS. BHECEHHs J0JIaTKOBOTO MOMPABOYHOTO KOEPIIIEHTY OTPUMAHOTO
EKCIIEPUMEHTAILHO I KOKHOTO THIYy KOHTCHHEpYy, Ha MO0 JYMKY, 30UIBIINATH
TOYHICTh MOJCTIOBAHHS J0 MPUHHATHOTO piBHA. JIJIsT 40T0 HEOOX1THO IIPOBECTH CEPII0
€KCIIEPUMEHTAJIbHUX JOCHIAIB 3 BIYYaHHSIM y BEPTUKAJIbHY CTIHKY Ta BUMIPIOBAaHHSIM
PI3HHIIb EKCIIEPUMEHTAIBHOI Ta PO3PAXyHKOBOT TOYOK IO TaHHSI.

ToOTO MOXXJIMBO BHUKOPHCTABIIM ICHYIOU€ OOJagHAHHS TIPOBECTH Jii TIO
3MEHILIEHHIO IHTEHCUBHOCTI TOPIHHS MPUMIILIEHHS BIApa3y Mo NpUOYyTTIO MIAPO3AUTY Ha

MOXKEKY.
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Po3ain 5. Po3paxyHok cun Ta 3aco6iB Ans raciHHA BiporigHoI NoXxexi»

Y pobori Oynm MPOBEACHI PO3PAaxXyHKH CHI Ta 3aco0iB JUIs TaciHHS THIIOBOI TOXKEXi
3a3HAYCHOT'0 KJIacy - CTaHJIApTHY 3 KIMHATHY KBapTupy 9 moBepx. Po3paxyHOK HpOBOIUBCS st

«3BUYANHOTO» BUIIAZIKY, Ta 3 BUKOPUCTAHHAM 3alIPpOIIOHOBAHUX 3aXOI[iB. .

5.1. Ymoeu ona po3paxyuky cun ma 3acooie.
TunoBuii 9-u moBepxoBuii OyIMHOK 3 3aTi300€TOHHHX MaHenel. Bijcranb mo HalOmMK4O1
HAIMPY — 5 M. Ilokeka BUHMKJIA Bij 3a0yTOTO e€leKTporpuiaany. MemKaHIli BUKOPUCTOBYBAIH

mpacky, MUy Ha poOoTy 3a0yBIIH 11 BUMKHYTH. JIOpOKHS Mepeka HampyKeHa paHKOBUM Tpadikom.
5.2. Po3paxynok cun ma 3acooie. Bapianm «A».

Yac BITBHOTO PO3BUTKY HOXKEXI (typ):

th: tz[.B+t06+tcn+top XB. (1)

ne t, , — MPOMIXKOK 4acy J10 MOBLAOMJIEHHS PO MOkexXy — 25 xB. [IpumiiieHHs He
ob6nagnano AIIC Ta B HbOMY HeMa JI0JIeH, TOMY TIPO MOXKEXKY OyJie CIIOBIIIEHO TICTs

JOCATHEHHs PyWHYBaHHS CKJIONAKETIB, Ta BUXO1Y AUMY HAa30BHI.
t,,= 25+1+8+5=39 xB.

JliniiiHA MBHAKICTHL PO3MOBCIOAKEHHS BOTHK cTaHOBUTH: V,= 0,50 Mm/xB.

(tabmurs 1.6 nosiganka KI'TI).

Bincranb HUIAXy pO3BUTKY MOXKEXKi CKJIaaE:
R=0,5- Vi -10+ Vi - (1,,-10) m (2)
R= 0,5- 0,50 -10 + 0,50 (39-10)= 20,4 m

ILiioma moskeki HAa MOMEHT BBeJ€HHSsI CHJI Ta 3aC00iB (S,):
BpaxoByroun, 1mo paaiyc moxexi HpuOIW3HO TOPIBHIOE BIACTaHI BiJl MiCLS

3aropstHHS 10 BX1HOT IBEp1 — BBAKAEMO, IO MOKEKA OXOIMUIIA BCIO KBAPTHUPY.
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SHO)I(z SKB (3)
S, o= 68 M°

BusnauaemMo miiomy racinas moxe:xi (Sp,).

B Hamomy BUNaaky Sp..Oyie oOyMOBI€HA KUTBKICTIO NPUIIAIIB TaciHHS, 1110
MOJ/TaH1 B KOXKHY KiMHATY (3 mIT.). TOOTO BiJl BXOAY IO OJHOMY CTBOJIY Ha KYXHIO, Y
nepIry KiMHaTy Ta Jajii y kopuaop. Ilepiuii cTBog micis KyxHi Oyje epeBeieHo 10

JpyToi CHalbHi, a APYTUil Ha 3arajbHy KIMHATY.
Heo6xinny BuTpaTy Boau Ha racinas nmoxexi (Q,,.) Bu3Ha4aeMo 3a hopMyJIoro:

Qraczlrac ) Srac’ (4)
Qrac==0,15x 68 =10,2 i/c.

. . . . . 2
e Irac - H606X1I[Ha 1IHTCHCHUBHICTD IIOJaBaHHsA BOJW Ha I'aC1HHA ITOXKCXK1, a/M°-c

. 2
(3a moBigkoBUMHU JaHuMu — 0,15 1/M”-c).
Bu3znauyaeMo KIJILKICTH CTBOJIIB HA raciHHA.

Nie = Qpe. : Qup. 1B «Bb» (5)

Niwe = 10,2 :3,7 = 3 ctB «B»

Heo6xinny BuTpaTty Boau Ha 3axucT (Q,,) CYMIXKHHMX MPUMIIIEHb BU3HAYAEMO 32

dbopmyoro:

Q3ax=0925'1rac " Sr (6)
Q3ax:0925’0,15'68:2,6 j/c.

Bu3sHayaeMo KiJIBKICTH CTBOJIIB HA 3aXMCT.

Néme = Qe : Qup. cTB «B» (7)
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N e = 2,6:3,7 = 1 cTB «b»

: . . O @ :
@akTH4Hi BUTPaTH BOAM Ha racinus noxkexi (-« ) ta 3axmer () cymixnnx
IPUMIILIEHb BUBHAYAEMO, BPAXOBYIOUM MPUUHATY KUTBKICTh CTBOJIIB Ha TaCiHHS MOMXKEX1

eac 3ax . . 5 .
(Newe ) ta saxuer (Neme ) i BUTpATy BOJH 13 cTBOJA «b» (vae ), IKa AopiBHIOE 3,7 11/C.

¢ __ ‘ b
Qzl,ac - N:;Z:’ : Qcms
b _ 3 b
Q;(mx - thr:t”; : Qcms (8)

0f —QL 4 QL

Q® = 3-3,7+1-3,7=14,8 n/c;

KinbKicTh MNOKEKHMX PYKaBIiB IS MAariCTpaJbHUX PYKABHHUX JIiHIH

BHU3HAYaeEMO 3a (OPMYJIOIO:

12-n_ -1

N ;U‘mg = 20 ! (9)

Je Np— KUTBKICTh MariCTpadbHUX PYKaBHUX JIHIN;
| — cymapHa J0BXHMHA MaricTpaJIbHUX JIHIH.

(1,2%1%50) / 20 = 3 (pykasiB)

KinbKicTh MOXKeKHUX PYKABIB ISl pO0OYUX PYKABHUX JIiHiA BU3HAYaEMO 3
ypaxyBaHHSAM KIJTBKOCTI pOOOYMX pyKaBHUX JIIHIM Ta JOBXKUHUA poOOYOi pyKaBHOI JiHIi1,

sAKa, SIK IPaBUjI0, He nepeBulrye 60 MeTpiB.

1,2-6-50
20

poo
Np

=12 pykagis ( 10)

Kinbkicts nanok I'[3C nmpuiiMaemo piBHUM 3 3 ypaxyBaHHSIM TOJIaBaHHS

CTBOJIIB Y HEMIPUJATHOMY JJIsl IMXAaHHS CEPEAOBUIII

MiHiMallbHy YHCENIbHICTh O0COOOBOIO CKJIaJy BH3HAYAEMO 3 YpaxyBaHHSIM

HEeOoOX1THOT KiTbKOCTI Jitoiel, 3aaisaux y nankax I['JI3C (No\c ra3c) Ta mocrax Oesmneku

Jlucm

HYLI3Y.2.25-13/19.100.ITaAPT.PIM3 57

3m | Jducm | Ne ooxymenmy | Iionuc Ylama




(N o\c m0), Ha MO3UIISAX CTONBHUKIB MO 3aXUCTy CyMixkHUX npumimeHs (N o\c 3ax),

KUIBKOCTI JIFOJIEH, SIKI KOHTPOJIIOIOTH po00TY HacocHO-pyKaBHUX cucTteM (N o\c Hpc).

N o\c = No\c rm3c + N o\c 6 + N o\c 3ax + N o\c Hpc (11)
No\c=3"-3+3+2=144om.

KinbKkicTh moxke;kKHUX aBTOMOOLIIB 0CHOBHOTO npu3HaueHHs (ALl)

NALI= No/c/4 (12)
NAH =14/4=4

TakuM 4yuHOM, JJIs JIIKB1AAII11 TOXKEX1 HE0OX1/THO 4 BIJIIJICHHS B IOBHOMY
npusHaueHHs (ALl), mo BianoBigae Bukiauky noxexi Ne 1 biC 3rigHo 3 rapHi30HHUM

PO3KJIaJIOM BUI3/IIB.

OTpuMaHi pe3ynbTaTv 3aHOCMMO Y 3BeAeHy Tabanuyto:

Q | CrBomm Jlanku OcoboB Hanipni TexHnika
a/c «b» a3C un pyKaBa
CKJIaJl 0] 0] Al Al
51 77

[Motpibro | 11,1 3 3 12 9 3 3 1
Ha TaciHHA
[MotpibHo | 3,7 1 0 2 3 0 1 -
Ha 3aXUCT

Bcroro 14,8 4 3 14 12 3 4 -

5.3. Po3paxynok cun ma 3acoois. Bapianm «by.

Yac BUIBHOTO PO3BUTKY HOXKEXI (tgp):

thz t}J.B+tC6+tCH+top XB. (1)

ne t,; — IPOMDKOK 4Yacy /0 MOBIAOMJIEHHS MPO MOXexy — S5 xB. [IpuminieHHs mae
NOKEXKHUM CHOBIILYBay, 10 MEepeAae MOBIIOMIIEHHS PO CIPALIOBAHHSA 1 XOY B HBOMY

HEMa JIIOZEH, BJIACHUK OTPUMAaB CUTHAJI «TpUBOra», 3a nomnomorow I[P kamepn

Jlucm

HYLI3Y.2.25-13/19.100.ITaAPT.PM3 58

3m | Jducm | Ne ooxymenmy | Iionuc Ylama




BIICBHUBCA B WOTO JOCTOBIpHOCTI, Ta cmoBictuB mpo 1e miaposain JICHC 3a
JIOTIOMOT'O}0 CTUIBHUKOBOTO 3B SI3KY.

t.; — yac ciigyBaHHsS — 4 XB. 3a paxyHOK BUKOPUCTaHHS aBTOMOOUIS 3 OLIBIIUM
IUHAMIYHAM (akTopoM (LIBUAIIEC TPUCKOPEHHS TMICHs IMEepexXpecTb Ta IMOBOPOTIB),
MEHIIMUX Ta0apuTiB ([0 MPHUIIBUIIIYE M 131 A0 MICUS TMOXKEXKl Oe3MocepeHhO Ha
nonBip’i) Ta BukopuctaHHs BIUJIA, mo BuieTiB 3 4aCTMHM OJHOYACHO 3 BHUI3IOM
MOKEXKHUX MIAPO3AUTIB Kapayl MaB 1H(QOpPMAII0 MNP0 HABAHTAXKEHHSA JIOPOKHBOI
Mepexki. A y BUNAAKY BIJICYTHOCTI MOXJIMBOI aJbT€pHATHUBU PyXy — CIOBIIAB 3a
JIOTIOMOTOI0 ay/A10Bi3yaJbHUX 3ac001B BOAIIB TPAHCIOPTHUX 3aC00iB MPO HEOOX1AHICTD
HaJaTy NepeBary B pyci.

t,, — omeparuBHOro po3ropraHHs — 3 XB. be3 HEOOX1ZHOCTI NMPOKIaJaHHSA PYKAaBHOI

JiHIT 0COOOBUM CKJIa MiiiMaeTbCst OUCTpIILe
ty,= 4+1+5+3=13 xs.

JliniliHa MBHAKICTH PO3MOBCIOIKEHHsI BOTHIO CTaHOBUTH: V,= 0,50 M/XB.

(tabmuns 1.6 gosiguauka KI'TI).

Bincranb HUIXy pO3BHTKY MOKEXKi CKIAJAE:
R=0,5- Vi1 -10+ Vi - (15,-10) m (2)
R= 0,5-0,50 -10 + 0,50- (13-10)=4 m

Il1om1a moskeKi HA MOMEHT BBeJIEHHsI CHJI Ta 3ac00iB (S,):
BpaxoByroun, 1m0 pajiyc MOXKEXi MEHINE IOBXKWHHU, Ta OUIbIIE 3a IIUPUHY

MPUMIIICHHS — MOXeXKa Ma€ MPSIMOKYTHY (pOpMy Ta HE BUXOAUTH 32 MEX1 KIMHATH.

Siox=R - a 3)
S.=4-3=12M°

Bu3HayaeMo IJIONLY raciHHs MoKexKi (S;,).
B namomy Bunaaky S, Oyje JOpiBHIOBATH ILJIOII TOPIHHS.

KinbkicTs npuiiagiB racinas

Jlucm

HYLI3Y.2.25-13/19.100.ITaAPT.PM3 59

3m | Jducm | Ne ooxymenmy | Iionuc Ylama




Nup = Spac / S'rac (4)
ne: S" e — IJIoIa TaciHHs oqHuM mpraagoM (2A — 9,36)
Nn, =12/9,36 =1,28 = 2 npunagu «Taitpyn 1-10»
Heooxigny BuTparty Boau Ha 3axucTt (Q,,) CyMDKHUX NPUMIIIICHh BU3HAYAEMO.

BpaxoBytoun | cTymiHb BOTHECTIHKOCTI, HE3HAUHY IJIOILY Ta Yac TaciHHs Mojada

CTBOJIIB Ha 3aXKCT HE MOTpiOHA.

Kisnbkicts nanok I'[3C npuitmaemo piBHUM 1.

MiHIMaJIbHY YHCENIbHICTh OCOOOBOrO CKJIaJly BH3HAYAEMO 3 YypaxyBaHHSIM

HeoOX1THOT KUTbKOCTI JitojieH, 3aaisaux y tankax ['JI3C (No\c ra3c) Ta mocrax Oesmeku

(N o\c 110).

N o\c = No\c razc + N o\c 6 + (6)
No\c=3-1+1=4yom.

KinbKicTh moxke;xHUX aBTOMO0IJIIB 0CHOBHOTO npu3HadeHHs (ALL)

NALL= I\Io/c/4' (12)
Ny = 4/4=1

TakuM 49uHOM, IS JIIKBiJAIiil MOXeEXl HeoOXigHo 1 BiIIIIEHHS 3 PaHIICBUMH
BorHeracHukamu «Taidyn 1-10» (mratHo 3aaisHi 2), 10 BIANOBIAA€ BUKIUKY MOMXKEXKI

No 1 3rijHO 3 TapHI30HHUM PO3KJIA0M BHUi31B.
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5.4. Ilepesazu 3anponono8ano2o cnocody 2acinia NOMHCeHcl.

Po3paxyHOk 1mokasas, 110 10 BapiaHTy raciHHs «By HasBHI nepeBaru:

OULTBIII paHHE BUSBICHHS TMOXKEXI 1 CIOBIMEHHS MPO Hel (BJIACHUK TaKOX
poiH(OPMOBAHUM MPO TOKEKY);

3a paXyHOK BHKOPUCTaHHS MEHIIOTO 1 JIETIIOTO MOXKEXHOT0 aBTOMOOUIS yac
npuOyTTs (3arajbHe CIiAyBaHHS Ta 0e3MOCepeaHIN 11/ 13/1) 3MEHIIICH];
BIJICYTHICTh HEOOX1JTHOCTI TIPOKJIaJaHHsl PYKaBHUX JIIHIM Ha BUCOKUH MOBEPX
TaK0X CKOPOUY€E Yac ONEPaTUBHOTO PO3TOPTAHHS;

BUKOpUCTaHHs BorHeracHukiB «Taiipyn 1-10» poszBomsie manmi ['A3C
OJIHOYACHO 3adisiTh 2-3 mnpuiaad raciHHs (110 JOCTaTHBO ISl TaciHHS
kBapTupu y OyauHky [-1I cTryneHs BOrHecTIKOCT1);

MOKeKa HEe BUUIIA KPi3b BIKHA 1 BIJICYTHIN PU3UK 3arOpsiHHS 30BHIIIHBOTO
YTEIUJICHHS, 03100JI€HHS TOIIO;

BUKOPUCTAaHHSI BUCOKOC(HEKTHUBHUX 3aCO0IB TACIHHS JO3BOJMIIO 3MEHIIUTH
CYITyTHI 30MTKH MOB’s13aH1 3 3aJUTTSAM HHKYMX MMOBEPXIB BEJIIUKOIO KUIBKICTIO

BO/JIY, 110 OyJI0O BUKOPUCTAHO Ha MOKEKOTaCIHHS.

OnHak 3amporoOHOBaHI 3aXO0JM HAKIAJIal0Th JOJAATKOBI BUMOTH Ha MIATOTOBKY

0co00BOI0 CKJIaay Kapayiay, OCOOJMBO Ha KEPIBHHMM CKJaJ a TaKOXX BIIACHUKIB

KHUTJIA:

HEOOXITHICTh YITKOTO PO3YMIHHSI KOHCTPYKTUBHUX OCOOIMBOCTEN OyAiBIil, A€
cTajacsi TOXeka (MOXJIMBICTh BHKOPUCTAHHS HETPAIUIIMHUX 3acO0iB
raciHHs);

Ha 030poeHHi [ITPY moBuHHO OyTHM X04a O OJWH aBTOMOOUIb IIBUIAKOIO
pearyBaHHs;

BOJIIi MOBUHHI OyTH MiJATOTOBJICHI JIi CAMOCTIMHOTO CJiAyBaHHS JO MiCIs
MOXKEXK1 3 PI3HOIO MBUAKICTIO Ta, MOXKIIUBO, 1 PI3HUMHU MapIIpyTaMu;

npu BukopuctanHi BIIJIA HeoOxigHO MaTu B CKJIal Kapaysy 0coOy, 110 BMi€
Ta Ma€ JIOMYyCK JI0 KEPyBaHHS HUM;

OIMH 3 TOXEXHUX TIMOBHMHEH MaTH KBami(ikaiio TOCTaTHIO, WI00 IO

npuOyTTIO JO MiICUS TMOXeXi OyTH B3MO31 OIIIHUTA MOXJIMBICTh Ta
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JOULIBHICTh BUKOPUCTAHHS KOHTEMHEPHOI JOCTAaBKU BOTHETACHUX PEUOBUH
s 3anoOiraHHs — PO3MOBCIOMKEHHS TMOXKEXKI 3a dYac ONepaTHBHOTO
PO3TOpPTaHHS;
- BJIACHHMKH MOBUHHI OyTH MpoiHPOPMOBaHI Ta BMOTHBOBaHI 00JaHATH KUTJIO

3aco0aMu BUSBIICHHS Ta CHOBiﬂleHHH IIPO ITOKCIKY.

5.5. be3nexu npau.
[Ticns mpuOyTTsS 10 MICH TOXEX1 3pOOUTH BIAKIIOYEHHS CTPYMOBEAYYHX

IPOBOJIIB 1 eleKTpoycTaTKyBaHHs. OpraHizyBaTu poOOTy B 130JIFOIOUMX MPOTUTa3ax 1
MPU3HAYUTH BIANOBIIAIBHOIO HA MOCTY Oe3neku. [[pu3HaunT BiANOBIAIBHOTO 32
BII. He Mo>xHa migHIMATH Ha BUCOTY PYKaBHY JIIHIIO, 3alI0BHEHY BOJIOKO. Y MPOLEC]
raciHHS TIOXKEXKI CTSKHTH 3a IOBOKCHHSIM OyIiBEIbHUX KOHCTPYKIIH 1 BYaCHO
OTIOBINIATA OCOOJMBHUI CKJaJ MpO BHUHUKIY HEOE3MEKy, BXKUTU 3aXOJIB [0
BIJIBEJICHHS OCOOJIMBOTO CKJIaxy 3 HeOe3meuHoi 30HU. CTEXHUTH 32 BUKOHAHHIM

BUMOT O€3IEeKH Ipaiil Ipy poOOTi HA BUCOTAX.

5.6. Ouinka ocoonueocmeit nogedinKu nt0oell npu 6UHUKHEHHI
HAO036UYATIHUX CUMYAYIIL.

Tak sik poO0OTa NpUCBsIYEHA OLIHII MOXKEKHO1 Oe3neKHu OYyIBIII CyCHIIBHOTO
MIPU3HAYEHHS 3 MAaCOBUM IepeOyBaHHAM JIIOJIEH, TO Ma€ 3HAYEHHS NPOaHaIi3yBaTu
MOBEAIHKY JIIOJIE B TaKUX OYJIBJISAX NMPU BUHUKHEHHI HAJI3BUYAMHOI cUTyarlii. 3
Orjsi;ly Ha Te, 10 OuIbIa KUIBKICTh JIIOAEH INKOJIM € NiUITKaMHu, ICHY€
WMOBIPHICTh MTPU BUHUKHEHH] HAJ3BUYANHOI CUTYaIlli(B HAIIOMY BUTIAJKY TTOKEXK1)
YTBOPEHHS HATOBITY. A OTXK€ 1€ MOX€E MPU3BECTU JI0 YUCIEHHUX >kepTB. HatoBm 1e
HE MPOCTO CKYIMYEHHSI BETUYE3HOI KUIBKOCTI Jtofiel. Sk Bi3HAYAIOTh TICUXOJIOTH,

HATOBII — BCJIMKAa ACCTPYKTUBHA CHUJIA.

HaTtoBnm — 11e caMOCTIHHUN OpraHi3M, y SIKOMY I1HIMBIAYaJdbHICTh KOXHOI
JIOAVMHYU TPAaKTUYHO 3BeJeHa A0 Hynsa. HartoBm He HikaBUTH HI Baulll Oa)kaHHs, Hi
Balle 370pOB’s, HI TUM Iade XUTTS. Y LbOMY IOJIATa€E TroJIOBHA HebOe3meka

HATOBMY. Y MacoBIii TOBKYYI[l MOKHA HE TIJIbKU MOKAJIIYUTHUCS, a i 3aTUHYTH.

[Icuxonoru BiA3HA4YaIOTh, IO B OCOOM sIKa 3HAXOAUTHCS CEpell 3HAYHOI

KUIBKOCTI JIFOJIEH PI3KO 3HMKYETHCSI OCOOMCTA BIJIMOBIIAJIBHICTG 3a BunHeHe. Llei
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dakTop MOKE MIPU3BECTH J0 TPATTYHUX HACIHIJAKIB SK JJII CaMOi JTIFOAUHU, TaK 1 JJIs

JIFOZIEN K1 HAaBKOJIO HET.
[Io » moTpiOHO POOUTH JIFOAAM, K1 TOTPAUIN B HATOBIT?

- Ilepme — e He HamMaraTuch aKTUBHO MPYy4YaTHUCh B HATOBIN. Jlo3BOoNHTH
JIOJICKOMY HaToBMYy HecTH Bac, ane HeoOXiHO poOUTH CIpooH
BuOpatucs 3 Hporo. HeoOxi/1HO rIMOOKO BIUXHYTH, 3ITHYTH, 3ITHYTH PYKH
B JIIKTSIX 1 TPIIIKK PO3BECTH iX B CTOPOHH, LI00 TpyaHA KiIiTKa HE Oyna
3naBieHa. [loTpiOHO HamaraTucs mojajdl TPUMATHUCS BiJ BHUCOKHX 1
BEJIMKHUX JIOJEH, MOpyd 3 SKMUMH 3HA4HO HeOesneuHime. Tpeba Takox

OCTepIraTUCs JIOAEH 3 BEIUKUMH MPEAMETAMU Ta CYMKaMHU.

- Jlpyre — notpi6HO OyJb — SIKHM YMHOM TpuUMatucs Ha Horax. [Ipu maninHi
nigBecTucs Oyae Maiixke He MOXIMBO. Pyxarouuch miaiiMaTd HOTHU
NOTPiIOHO SIK HAMBUIIE, Ta CTABUTH IX HA MOBHY CTYIMHIO, HE MIAIAMAaTUCS
Ha IMOYKK. AJie SKII0 BUHUKIA TaHIKa SKa MNPUNAHSAJA 3arpo3JIHBUIN
XapakTep, TO HE 3aAyMYIOYHCh MOTPIOHO 3BUIBHATHCA BiJl HOIII,
HacaMIiepe/l BiJl CYMKH 4H JOBTUX pedei. Y JaHiil cuTyarii 1e Moxe OyTu
cmepTenbHo HeOesneuHo. [lamaroun, HaOmmxuumii Bam cycig Oyxae
IHTEHCHBHO XaIlaTHUCS 3a HUX 1 MOX€ MOBaJIUMTH Bac 3a co0oro, a To
3aIyIMIATH. SKIO BU MIOCh BIYCTWIH, HI B SIKOMY pa3l HE Hamaramtech
MIJIHATH, ICHY€ PU3UK OyTH MOBAJECHUM 1 3aTONTAHUM HATOBIOM. JKUTTS B

OyIb SKOMY pa3i JOpOKYe HIXK Pid 110 BITaja.

- Tpere — skio x By IKKUMOCH YMHOM BIAJIH, TO OJpa3y i IKOMOTa MIBUIIIE
cpoOyiiTe MAHATUCH. AJle HE CMpalTech Ha PYKH, OO HATOBI MOXE iX
BiTaBUTH a00 37amMaTd. 3HAWIIOBIIM OMOPY, HEOOXIAHO MiIiHMaTHCh
PI13KO, BIIIITOBXYIOUUCH BIJ 3€MJI1 HOraMu. AJjie SKIIO BCTAaTH HE BUUILIO,
TO HEOOX1AHO 3rOPHYTUCA B KIYOOK Ta 3aXMUIATH T'OJOBY MEPeaIUIIUUYsIMU
PYK, JOJOHSIMHU TpebOa MpUKpuBaTH MOTWIHIO. HeoOXimHo HamaraTucs

YTPUMYBATHUCS HA KOJIIHAX, OMYCKAIOYH I'OJIOBY BHU3.

Jlucm

_ HYLI3Y.2.25-13/19.100.ItaAPT.PM3 63
3m | Jducm | Ne ooxymenmy | Iionuc Ylama




VY 3B’sa3Ky 3 muM, 0100 He OyJo TpariuHuX HACTIAKIB MPU BUHUKHEHHI
HaJ3BUYalHOI cuTyalii Tpeba iHcnekropam JIITH mpoBoguTu po3’scHIOOUM

Oeciu 3 MepcoHaaIoM 3aKiIaiiB.

[lepenyciM, B KOXXHOMY 3aKkjaji TIOBUHEH OYyTH BCTaHOBJICHHM
KOPCTKUHN MPOTUIIOKEKHUM pexuM. Y TPUMINICHHSIX 3aKJIaJiB 3a00pOHIETHCS
nanxiaasa. Jloporw, mpoi3gum W mpoxoaM A0 3aKiamy, Ta TOB’S3aHUX 3 HHAM
CIIOpPY/, TIOKEKHUX BOJODKEPEN, IMAXOAW JO 30BHINIHIX CTalllOHAPHUX
MOKEKHUX ApaOUH, TOXKEKHOTO 1HBEHTApIO, 3acO0IB TOXKEXKETaciHHS He
MOBMHHI OyTH 3aXapallleHUMH. IX MOTpi6HO YTpUMyBaTH B CIIPABHOMY CTaHi,

B3UMKY OUMIIyBaTH BiJ] CHITY.

He no3BonsieThess po3mimiyBaTd B OYJIBIAX 3akjiafiB BHOyXo- Ta

MOKEeKOHEOE3MEeUH1 MPUMIIIIEHHS 1 CKJIaJu, 30KpeMa Ha YMOBaX OpPEHIH.

B 3aknanax 3 mpuMilIeHHSIMU B SIKMX 30KpeMa MOXe repedyBaT MOoHa/
50 oci0, HeoOXigHO MamMm’ATaTd, IO JO03BOJIAETHCS BUKOPHUCTOBYBATH JIMIIIE
MPUMIILICHHS, 3a0€3ME€UeH] He MEHII SIK JIBOMa €BaKyallliHUMU BUXOJaMHU, SKi
BI/IMOBIAIOTh BUMOTaM OY/IBEIbHUX HOpM. EBakyalliiiHi MIJIIXU Ta BUXOJH HE
NOBUHHI OyTH 3axapamieHi., o0 y pa3l BUHUKHEHHS MOXEXl MOkHa Oyio 0

€BaKYIOBATH BCIX JIFOJCH 3 TPUMIIICHHS.

VY OynmiBiax 3akiaziiB, KOTpl MarOTh JBa TOBEpXH Ta OuibiIe, 3a
OJIHOYACHOTO TmepeOyBaHHS Ha moBepci Ouibiie 25 oc¢id, MawTh OyTH
po3po0JieH] i BUBIIICHI HA BUIHOMY MICII IIJIaHU (CXEMHM) eBakyarllii Jojen y

pazi moxexl.

Ha nomoBHEHHS 10 CXEMaTHYHOro IUJIaHy €BaKyallil aJMiHICTpalis
3000B’si3aHa OMpPAIIOBATH 1HCTPYKI[iIO, SIKa BKJIIOYAE il MEPCOHAIY IOJI0
3a0be3reueHHs OE3MEeYHOI Ta MBUIKOI €BaKyallii. 3riIHO 3 HEI HE PiAIIe OJHOTO

pa3y Ha MiBpIYYsS MAtOTh IPOBOJUTHUCS TPAKTUYHI 3aHSTTS.

Becs oOcmyroByroumii TmepcoHan 3akiajiiB Mae OyTh o0Oi3HAHUU 13
3aX0JlaMU IIOAO0 3armoOiraHHs IMOXEeXaM, BMITH KOPUCTYBATHUCh HassBHUMHU

32C00aMH TTOXKEKOTACIHHS.
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BucHoBok

[Toxxexxi B OaraTokBapTHPHUX OyAMHKAX MOXKYTh MAaTH 3HA4HI YCKJIAIHEHHS,
IMOBIPHICTB SIKMX 3pOCTa€ 31 301JIBIIICHHSAM Yacy BIJILHOT'O PO3BUTKY IOMKEXKI.

Y BUTbHOMY MpOJaxi 3a JOCTYIMHOIO I[IHOIO MPHCYTHI 3acO00M pPaHHBOTO
BUSIBJICHHS IOKEXKi. IX HasABHICTh 3HAYHO CKOpPOUYY€ 4Yac BIILHOIO PO3BHTKY
MOXKEXKI.

B romuHm 30UTBIICHOTO HAaBaHTAXCHHS HA JOPOXKHIO MEPEXY dac
OpsIMyBaHHS JO TIOKEXKl MOXJIUBO CKOPOTHUTH  IUISXOM  TOBITPSTHOTO
CIIOCTEPEKEHHSI Ta TOMEPEAHBOTO ay/110-Bi3yaJlbHOTO CIIOBIIICHHS YYaCHHKIB
JIOPOKHBOTO PYXY.

[Ipu mnpoBeneHHI OMEPATUBHOTO PO3TOPTAHHS MOXKIUBO 3MEHIICHHS
IHTEHCHUBHOCTI TOPIHHS IUIAXOM BBEJCHHS O OCEPEIKY IOXEXl BIIHOCHO
HEBEJIMKOI KUIHKOCTI BHUCOKOE(EKTUBHUX BOTHETacHUX peuoBUH. lle mo3Bosse
3MEHIIUTH 1HTEHCUBHICTh TOPIHHS YMM 3MEHIIYE 3arpo3y JIOASM 1 3HUXKYE
30UTKH B1J HOXKEXKI.

[IpoBemeHi po3paxyHKH CHJI Ta 3acOOIB JUIS TaciHHS THUIIOBOI TOXKEXI B
MPUMIIIEHH] 0araTOKBapTUPHOIO KUTJIOBOTO OYAMHKY IMOKa3anu €(EeKTUBHICTb
3aCTOCYBaHHS KOKHOTO 3 3alPOMOHOBAHUX 3aXO0IB OKPEMO Ta BCIX Pa3oM.

B sxocTi pexomeHpmallii, 0 MOJIMIIYIOTh TacCiHHS IOXEX B MPUMIMICHHSIX

OararonoBepXx0oBUX OYyJAMHKIB PEKOMEH1yBaTH:

1. TpancaioBaTH ColliaJibHYy peKJiaMy, IO TOSCHIOE HACEJICHHIO BaXKIIUBICTD

PAHHBOTO BUSABJICHHS MOXKEXKI1 1 JOCTYIHICTh 3aC001B BUSBJICHHS.

2. BBect B 000B'sI3kM 0COOOBOTO CKJIaAy BIJICIIIKOBYBAaTH MapIIpPyT Pyxy Ta

3arpy’KeHICTh aBTONIUISAXIB M1 Yyac MPSMYBaHHS 10 MICIIS TOXKEXI.

3. CkacyBatu 3a00pOHY BIAJAUICHHAM KapayJjly pyXaTHCh PI3HUMH ILIXaMU 10

MICIISI BUKITUKY.

4. PexoMeHyBaTH YaCTUHAM BUKOPHUCTOBYBATU OUIBII JIETKY MPOTUIIOKEKHY

TEXHIKY B SIKOCTI1 mepiioro xoay (3okpema Ha kBaptupu, JATII Tomo).
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5. IIpu HasBHOCTI y YaCTHHI MaJIMX JIITaJbHUX anapariB BUKOPUCTOBYBATH iX
Ha TMIOXKEXI JJIg PO3BIAKM Ta MPH CIITyBaHHI 1O MICHS BUKIUKY. Po3risHyTH
MOJKJIMBICTh 10 OCHACTHTH iX MPHUIalaMU ayIiOBi3yaIbHOTO CTIOBIIIICHHS.

6. [IpoBoauTH TpEeHYBAaHHS Ta MIAKPECIUTH Y paMKaxX CIy>KOOBOT IMiATOTOBKH
JOIIILHICTh BUKOPHMCTAHHS 1HIIMX 3acO0IB TaciHHA KBapTHp 0ararornoBEepXOBUX
OynuHKiB. 30KpeMa 3 BUKOPHUCTAHHAM TOHKOPO3MUJICHOI BOJH, KOMIPECIHHOI TMHA
TOIIIO.

7. 3a HagBHOCTI B MIAPO3ILII MpHIaAIB IMIYJbCHOI MOJa4dl BOTHETACHUX
pEUOBHH, a y paiioHl BHi3Qy OaraTomoBepXOBHX OYIWHKIB, BUKOPHCTOBYBATH
KOHTEHHEpPH  BUCOKOC(HEKTHMBHUX  BOTHETAaCHUX PEYOBMH  JJIi  3MEHILIEHHS

IHTEHCUBHOCTI TOPIHHS JIO BUXOAY CTOJIbHUKIB Ha MO3HUIII].
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