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Beryn.

Y cydJacHOMYy CyCHUIbCTBI BelMYe€3HA YyBara MPUIUISETECA CTBOPEHHIO
CHCTEM MOXKEXKHO1 Oe3meku 00'€KTIB, sIKI MPU3HAYCHI JJIs 3aXUCTY KUTTS JIFOJIeH Ta
MaTepiaJbHUX IIIHHOCTEH BiJ BOTrHIO. ToMy, Bce Ounbllla KUIBKICTh JIOAEH
3aMHCITIOIOTECS TIPO CTBOPEHHS JTOCKOHAIMX CHCTEM IIOXKEKHOT CHUTHAJI3aIlii.
ABTOMaTHYHI CHCTEMHU IMOXKEKHOI CHUTHajii3alli MpU3HA4YeH1 AJid MIBUIKOTO 1
HAJIMHOTO BUSBJICHHS TMOXEX1 3a JOMOMOTOI0 pO3Mi3HaBaHHA (AKTOPIB, SKI
CYNPOBOUKYIOTh TIOKEXa, TaKWX SK BHAUICHHS TeIUia, OuUMy, Ta IHIIUX
HEBUIAMMUX MPOAYKTIB 3TOPSIHHS.

Jlo HebGe3neuyHux (HaKTOPiB MOXKEK1 BITHOCUTHCS MOTIPIICHHS BUIMMOCTI
qyepe3 M0 YTBOPHUBCA inkoro aumy. Uepes3 BTpaTy BHIMMOCTI JIOJU HE MOXKYTh
3HaWTH aBapiitHi Buxoau. OpieHTYBATHCA B 30HI ClajiaXy cTa€ HEMOXJIMBUM. Kpim
TOTr0, HAsBHICTh B JIUMI1 YACTUHOK TJIOYOr0 MpPEAMETIB Po3'igae oyl 1 CIU3O0BI.
MakcrManbHUM 3HAYEHHSIM 32 KOHIIEHTPAIIEI0 UMY 1 BUIUMOCTI B TAKUX YMOBaX
nopiBHIoe 20 M.

3a paxyHOK TeIia, 10 BUAUISETHCS MPU TOPIHHI, BIIOYBAETHCS TEPMIYHUN
PO3KJIaa TBEpAUX 1 PIAKUX TOPIOYMX MarepiamiB. YacTHHA TOPIOYMX ra3iB BCTyMAae
B PEAKIII0 OKHCJICHHS 3 KHUCHEM MOBITps. Terio, 1o BUIAUIWIACA B Pe3yJIbTarTi
peaxiiii, mepemaaeThcsi TOproYoi HaBAaHTKEHHI, OTOPOKYBAIBHUX KOHCTPYKIIIH
IPUMIIIEHHS, HABKOJUIIIHHOMY MOBITPI0. Haj BOorHUIIEM MoKexXi BUHHUKAE 30HA
HarpiToro razy. 3a paxyHOK PI3HMII IIUIBHOCTI Taps4l ra3d IMOYHMHAIOTh
HiAHIMATHCS HAJ OCEPEAKOM TMOXKEXKI Ta YTBOPIOIOTh KOHBEKTHBHY CTPYMIHb
(KOJIOHKY).

Y KOHBEKTHBHHU CTPYMiHb MiJCMOKTYETHCS XOJOAHE TIOBITPS, 32 paxyHOK
4oro, TemrepaTrypa ra3iB B Hil 3HW)KYETHCS. 3TOPSAHHS MPU MOXKEXKI HEMOBHE. Y
30H1 TOPIHHS HEIOCTATHBO KUCHIO, HEMA€E MOBHOTO MEPEMIlTyBaHHS TOPIOYHX Ta3iB
3 KHCHEM, a B KOHBEKTHBHIM KOJIOHIII HEJOCTaTHBO BHCOKA TEMIEpaTypa.
JUIoBIIN A0 cTeNi, KOHBEKTUBHUN CTPYMIHb IMOYMHAE PO3TIKATUCS MO HHOMY 1
YTBOPIOE MIACTEIHOBUM IMap aumy. IligMinnryBaHHS MOBITPS TPUBAE 1 B CTEJEHO

mapi. Jum sBise co0oro cyMmill MOBITPS 3 YAaCTKOBO 1 TMOBHICTIO OKHCJICHUMHU
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MPOIYKTaMUA TEPMIYHOTO PO3KJIAJAHHS 1 KOHACHCOBAaHUMHU PIAKAMHU 1 TBEPIAUMU
yacTUHKaMH. YacTka TOBITpS B 3araibHOMy OOCS31 AWMy HyKe€ BHCOKa, SK
npaBuiio, oinbiie 90%.

3adikcyBaTH 3aropsiHHS amapaTHO MOXJIIMBO 3aBISKH TMPOsBY (PakTopiB
noKeXi: (BIAKPUTOIO MOJyM's 1 iCKOp, MIABHUINEHHS TEMIIEPATyPH HaBKOJHUIIIHHOTO
cepenoBuia ab0 CHUIIBHINIOTO CIajiaxy CBITJIAa, HASBHOCTI BUCOKOI KOHIIGHTpAIlil
TOKCUYHHUX TPOJIYKTIB TOPIHHS Ta TEPMIYHOTO pO3KIAJaHHs, MOSBH UMY,
3HWKCHHIO KOHIICHTpAIIil KHCHIO).

Ili ¢dakTopu 1 3akiIajeHi B MPUHUIUI POOOTH CIHOBIIIYBAaYiB MOMKEXKI.
Haiibisp11 momupeHnuMu 3 HUX, € JUMOBI Ta TEIUIOB1 CIIOBIIyBaui, CIOBIIIYyBayl
MoJIyM'st 1 KOMOIHOBaH1 IIPUCTPOI.

JIist TUsIBJICHHST UMY HalvacTillie BUKOPUCTOBYIOTHCS ONTHKO €JIEKTPOHHI
JIMOBI1 CIIOBIIIyBaui.

[ToxexxHu#l cHoBillyBa4 BUKOHYE HAWBaXUIMBIIIY (YHKIIIIO 1O BUSBICHHIO
JoKepenia 3aiiMaHHs, HOTo JIOKajiamii Ta mojadli CurHaidy HeOe3leKu Ha
KOHTPOJIbHUN myJbT. [lo110H1 AaTYMKU MOXKYTh OYTU CaMHUMH PI3HMMH, iX BHOIp
3aJIeKUTh BlJ] YMOB €KCILTyaTallii, 0cOOMMBOCTEN BUSBICHHS 3aropsHHs. BaprticTh
BCTAHOBJICHHS CIOBIIIYyBayiB 0araTo B YoMy 3aJIeKUTh Bij iX TUMy, GyHKI[IOHATY,
CKJIQJIHOCTI MOHTa)Xy. YMOBHU OOCIYrOBYBaHHS [UJIsl PI3HHUX JATYUKIB TaKOXK
OyIyTh BIAMIHHUMHU OAWH BiJ OJTHOTO.

Merta pobotu:

- po3po0Ka KOHIIETIIIT MO0 YAO0CKOHAIEHHS KOHCTPYKITIi MePCIEKTUBHOTO
KOPITYCY TOYKOBOTO JUMOBOTO TIOKEKHOTO CIOBIIIyBaya .

- pO3po0OKa MPOMO3HIIIH MO0 MPOESKTYBAHHS KPUIIIOK KOPIYCY MOKEKHOTO
CHOBIIIIyBaya.

3agadi poOOTH:

— TMpoaHalli3yBaTH CTaH PO3BUTKY IUMOBUX TOUKOBHX CHOBIIIYBayiB,;
— BU3HAYCHHS TEXHOJOTTYHUX XapPAKTEPUCTHK KPUIITKU JUMHOTO TIOKEKHUX

CIOBIIIYBaYiB,;
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[Toxxe>xkHHMil CHIOBINIyBad — II€¢ TEXHIYHHWM 3aci0, SKU BCTAHOBIIOIOTH
Oe3nocepeHbO Ha 00'€KTI, IO MiJJIsrae Juisi Iepeaadyi TPUBOKHOTO CHOBIIIEHHS
PO TIOXKEKY HA MOKEIKHHUI MPUHAMATHLHO-KOHTPOIBHUN TTpUiIa i/abo OmOBIlICHHS
1 BigoOpakeHHs 1H(poOpMalii Mpo BUABIEHHSA 3aropsHb. HailOimpmr wacTo
CIIOBIIIYBayl epeaarTh iH(HOpMaIIito MPO CBiM CTaH JI0 MOKEKHOTO MPUNMaIbHO-
KOHTPOJIbHOTO Tpuiaay. CrHoBillyBadl € HaWBa)XJIUBIIIMMU €IEMEHTAMU CHCTEM
MOKEeXKHOI CHTHAJi3amii 1 aBTOMAaTHKA. BOHM B OCHOBHOMY BH3HA4alOTh
MOXJIMBOCTI 1 XapaKTEePUCTUKU CUCTEMH B LILJIOMY.

ABTOMaTHYHA yCTaHOBKA IMOKEKHOI CHUTHAMI3allii BUKOPHCTOBYE MOXKEXKHI
CTIOBIIIYBaul i1 BHSBJEHHS MOXKEXi. Y CHUCTEMY BHSBICHHS TMOXEX1 MOXYTh
BXOJUTH 1HII TEXHIYHI 3aCOOM 1 OpraHizalliiiHi 3aX0Jiy, Kl J03BOJSIOTh BUSBUTH
MO’KEKY B TIOYATKOBIH cTamii.

PoJib nmoske:KHUX CHOBILYBayviB iX NPU3HAYEHHS Ta Kiacupikamis

[Ipu3HaueHHs CHOBIIIYBaviB

[ToxxexxHi cmoBilryBadi NOpU3HAYEHI JJIsi BUSBICHHS 3aiiMaHb, IO
CYIPOBOJIKYIOThCS 301JIBIIIEHHSIM 3aIMMJICHOCTI B IPUMIILIEHHIX Pi3HUX Oy/IiBEIIb,
CIIOpY/I Ta MOl CUTHATY TPUBOTH HA 3aCO0M MOKEKHOT CUTHAITI3AITIi.

ITo oGmacti 3acTocyBaHHS TEXHIYHI 3acO0M TOIIISAIOTBCS Ha OXOPOHHI,

MOKEXKHI Ta OXOPOHHO-TIOKEXKHI,

Bucu noxexHux cnobivybaer

—

CAimank

KomMBiHobaHi Tennch PLiHi “ fumy

[l
| |

‘ OnmuHi “ [HI3aLl A | AiHIar

Puc. 1. Buau moxe:KHUX COBillyBayviB
3a NPUHLOMIOM [1i TOXXEXH1 CHOBIN[yBayl MOJAUIAIOTh Ha CHOBINTyBayl

pY4HOi Ta aBTOMAaTUYHOI Jii.
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ABTOMaTHYHI TOKEXHI CIOBII[YyBaul MOXYTb OyTH TEIUIOBUMH, SKI
pearyroTh Ha TiABUIIECHHS TEMIIEPATYPH;, TUMOBHMH, SIKI pearyrTh Ha MOSBICHHS
MY, ONITUYHI, SIK1 pearyroTh Ha ONTUYHE BUMIPOMIHIOBAHHS BIKPUTOIO MOJIYM SI.

3a xapakTepoM IO BUAAIOTHCS CUTHAIIB CIOBIIYBadl MOAUISIOTHCS HA:
KOMOIHOBaHI, TCILIOBI, py4Hi, CBITJI0BI Ta aumy (Puc. 1)

Kaacugikanis cucrem nepenayi cnosimens (CIIC)

OXOpOHHO-TIOXKEKH1 ~ CHOBIN[yBaul  KIACU(IKYIOTbCS 32  TaKUMHU
napaMeTpamu:;

— TI0 BUYy 30HH, KOHTPOJIbOBAHOI CIIOBINIyBa4YeM, - TOYKOBI, JIHIHHI, TOBEPXHEB1
Ta 00'eMHI,;

— 3a MPUHLIMIOM Jii OXOPOHHI CHOBINIyBayl MOJUIAIOTECS Ha OMUYECKHE,
MarHiTOKOHTAaKTHI, yJapHO-KOHTAKTHI, I €30€JIEKTPUYHI, EMHICHI, YIbTPa3ByKOBI,
OTITHKO-CJICKTPOHH1, pa/IIOXBUIHOB1, KOMOIHOBAHI Ta 1H.,

— 3a KUIBKICTIO 30H BHSABJIEHHSA - OJHE - 1 0araTro30HHI, 110 JaJILHOCTI Jii
yJIBTPa3BYKOBI, ONTHKO-EJIEKTPOHHI Ta PaJl10XBHJIHOBI OXOPOHHI CHOBIITYyBaYl JJIs
3aKpUTUX TPUMIIIEHb TOIIISIOTHCSA Ha CHOBiNTyBadi Majioi (mo 12 m), cepeanpoi
(Bix 12 no 30m) i Benmukoi nanbHOCTI (oHan 30 m);

— 10 JAJBHOCTI Jii ONTHKO-EJIEKTPOHHI Ta paJiOXBUIHOBI OXOPOHHI CIIOBIITYBayl
Ui BIAKPUTHX MaWJaHYMKIB Ta MEPUMETPIB O00'€KTIB MOAUIAIOTHCA HA
cnogimyBaui Manoi (mo 50 m), cepeannoi (Big 50 1o 200 M) i BearKoi 1aabHOCTI
(monax 200m);

— 3a KOHCTPYKTMBHMM BHKOHAHHSM YJIbTPa3BYKOBI, OMNTHUKO-EICKTPOHHI Ta
PaIlOXBUIILOBI OXOPOHHI CHOBINIYBadl MOJIISIOTHCA HA OJHOMO3MIIINHI, B SKHX
nepegaBad (BUIPOMIHIOBAY) 1 MpHiiMay CyMillieHi B ogHoMy Ouori (Moke OyTh
KUTbKa IIepe/aBadiB i MpUMadiB B OJHOMY OJIOI); JBOXITO3WIIIMHI, B SKHX
nepegaBad (BUIPOMIHIOBAY) 1 MpHiiMad BHKOHAHI y BHUIJIAAI OKpeMHUX OJIOKiB;
0araTomo3ulliiiti, B AKUX € OiIbIIIe TBOX OJOKIB B Oyab-sKiii KOMOIHAIIIT,

— 3a CIocoOOM EJIEKTPOXKMBIICHHS - TOKOHENOTpeOstonlie (BUKOPUCTOBYEThCS

"cyxui" KOHTAKT), 1m0 kuBiAThes Bia IIC (muretida curHanmizaiiii), BHyTPIIIHBOTO
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aBTOHOMHOTO JDKepesia JKUBJICHHS, 30BHINIHBOTO JDKEpeNa TOCTIHHOTO CTPyMy
Hanpyroio 12.24B, mepexi 3MiHHOTO cTpymy Hamnpyroio 220B.

Haii6inpmn yacTo y MpUMIIIEHHSAX 3 HAIXOHKCHHSM JIFOJICH 3aCTOCOBYIOTH
TOYKOBI JUMOBI TIO’KEXKH1 CITOBITITyBadi.

[IpuHmMn poGOTH OUIBIIOCTI JAMMOBUX CIOBINIYBaudiB 3aCHOBAaHUU Ha
BUSIBJICHHI TTOTJIMHAIOYNUX TBEPJIUX YACTUHOK, SIKI YTBOPIOIOTHCS B MPUMIMICHHIX
OpU HEMOBHOMY 3TOpSHHI OUIBIIOCTI MaTepiaiiB, Takl CHOBINlyBadl €
BUMIpIOBaYaMu MPO30POCTI MOBITPS B KOHTPOJIHLOBaHIM 30HI.

JIUMOB1 TOKEXH1 CHOBIIIYyBayl, BUXOJMYM 3 MPUHIUIY iX poOOTH 1
KOHCTPYKIIii, a TakoX KOH}Iryparlii KOHTPOJIbOBAHOT 30HW MOKHA PO3JIUIUTH Ha
HACTYITHI BUIM:

ToukoBi1 TUMOB1 ONITUYHI TIOKEKHI CITOBITITYBaYi.

LE" g

Puc 2 -30BHIIIHIA BUTJIA TOYKOBUX ONTHYHHUX MOKEKHUX
CIIOBIllyBaviB.

CroBimnyBayl pearyroTb Ha BAHUKHEHHSI IUMY HABKOJIO TOYKH B SIKIi BOHH
BCTaHOBINIEHI. Pamiyc 30HM [ 3al€XuUTh BiA TEXHIYHUX XapaKTEPUCTHK
CIIOBIIIIYBayiB, BUCOTH iX YCTAHOBKHU, OyIIBEJILHUX OCOOJMBOCTEH MPUMIIICHHS 1
periamenTyeThest OyniBeabauMu Hopmamu (CHB).

Taxi crnoBinryBaui, CKJIaJarOThCsl 3 3aKPUTOIO BiJl CBITJIAa ajne J03BOJISE
BUIbHO MPOXOJUTH MOBITPIO JUMOBOI KaMEPH 1 €JIEKTPOHHOI CXEMH aHaJI3ye CTaH
NOBITPA B LI Kamepi 1 MepenaBaibHOI L0 1HGOpPMAII0 Ha MPUIMAIBHO-
KoHTpoJbHui npunan OIIC.

Y 1uMoOBiM KaMmepi PO3MINIYEThCS CBITIOAION 1 (OTOMION ONTHYHO
HecmniBBicHiCTh 0H otHOMY (IIPY BiICYTHOCTI 3aMMIICHHS). SIKIIO % B AUMOBY
KamMepy TNOTparuIsioTh TBEPJl YAaCTHHKH, 10 BIJ0OpakarTh 1H(]pauepBoHE
BUNIPOMIHIOBaHHS (MM, map, MW, KOMaxa.), YTBOPIOEThCS HAIXOJKCHHS

BIAOMTOrO  iH(payepBOHOTO  BUNPOMIHIOBaHHA Ha  (GOTOAION, Hampyra
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IpOMOpIiHE IHTEHCUBHOCTI BHUIPOMIHIOBAHHS Tajaluoro Ha (oTtoaion
HAJXOJUTh Ha BX1Jl CXEMHU TMOKEKHUX CIOBIIIYBaYiB AJIs MOATbIIOT 0OpPOOKH.

B cydacHHX TUMOBHX MOXKEKHUX M3BEIIATENISIX BUKOPUCTOBYETHCS 00pOOKa
Ha OCHOBI MIKpOIpoIlecopa, IO JO3BOJIIE Ha PIBHI CaMOroO CIOBINIyBaua,
NporpaMHO  OOpOOJIATH CUTHAJA OTpUMaHu Big  ¢GoTomiola 3  METOIO
MaKCUMAaJIbHOTO BUKJITIOYEHHS TOMUJIKOBUX CIIPAIIbOBYBaHb.

Henonikom Takoi cxemu € 3MiHa pIBHS CUTHaTy Ha (OTOAiloAl mpu
3a0pyIHEHH1 JUMOBOI KaMepu BUIBHHUMHM BIJ IIOTO HEJOJIKY € CIIOBIIIYyBayi, 110
(GYHKIIIOHYIOTh Ha TOPIBHAHHI 1HTEHCHUBHOCTEW JBOX MPOMEHIB BiJl OJIHOTO
CBITJIOJZIOA, OJIUH 3 SKUX CIPSIMOBAHHWM CIIBBICHO 3 CBITJIOAIOAOM, a JIPyTHUM -
MEPIEHIUKYJIIPHO ONTHYHOI OCi CBITJIOAIOAA. Y HOPMAJIBHOMY CTaHl OJUH
IPOMEHSI Ma€ MaKCUMaJbHY 1HTEHCUBHICTD, a 1HIIWNA MiHIMAJIbHY IHTEHCUBHICTD, a
IpU HASBHOCTI YAaCTUHOK JMMY € BIJHOIIECHHS 1HTEHCHUBHOCTI JIBOX IOTOKIB
3MIHIOETHCS.

[TpuHumn poOGOTH JUMOBOTO TMOXKEXKHOTO CIOBIIIyBaya 3aCHOBAaHUN Ha
dikcamii HasgBHOCTI MPOAYKTIB TOPIHHS BCEPEAMHI KOPITYCY IMOXKEKHHUX
CIOBIIIYBaYiB.

[Iporiec BimOyBaeThcsi 3a paxyHOK CHPAIIOBAHHS ONTHYHOI CHCTEMHU
ONITUKO-EJIEKTPOHHOI KaMepu BUSBICHHS IUMY, sIKa CKJIQJAa€ThCS 3 CBITIOMIONA,
mo TeHepye 1HPPOKPACHUM MPOMiHb, a (POTOETEMEHT MEepPEeTBOPIOE HOro y B
CJIIEKTPUYHHIA CUTHAIL.

[Ipu BiCyTHOCTI IUMY CBITJIO HE JOXOAUTH IO MOBEPXHI (oToeneMenTa. ¥
pa3i MOTparuIsTHHS IUMYy B KOPIYC JaT4yuKa, 1HQPOKPACHUN MPOMiIHb MOYMHAE
MIEPETOMITIOBATUCS, TIEPETIOMITIOBATUCS 1 TOTPATUISAE€ Ha OTOCIIEMEHT.

[Ipu cnpanpoByBaHHI oTOETIEMEHTa €JIEKTPOHHA cxeMa (popmye 1 mepenae
iHpOpMaITit0 Ha TIOXKEKHHUHN MPUIHMAIBEHO- KOHTPOJIBHUH MPUITA.

KoHncTpykiis AuMoBOro croosillyBaua ckjianaeTbcsi 3 basu, Ha sKy 3a
JIOTIOMOTOI0 pa3 €MHOTO 3€HAHHS BCTAHOBJIIOETHCS MOXKAXHHUI CHOBIIIYBaY,

OCHOBHI €JIEMEHTH sIKoro npeacTapiieHi Ha (Puc ).
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JIMMOBI TOKEXKHI CITOBIITYBayi BiIIyCKArOTHCS BiINOBIIHO a0 BUMOT [3].
TexHiyHI XapaKTePUCTHKH JUMOBHMX CIOBBILI[YBaublB MOBHHI BIANOBIAATH
BUMOTaM IIbOTO JOKYMEHTY, a KOHCTPYKIlSl KOpIYyCy JHMMOBOi KaMmepu
eIEKTPOHHOI ~ CXeMH  OJHO3HAYHUM  HOPMATHBHUM  JIOKyMEHTOM  HeE

PETIAMCHTYETBCA.

Cxema BoowmydaHsa noxexHozo cnobiwybada dumy 3 Chimaobunpominabay,
1 30xucHUl Kopnuc noxexHozo cnobiwybaoya; b PedpakiOri wmopk,
Onmuko-enekmponHo Kamepa buabnenHs dumy 5 fpukchoHa naama;
2. CBimaonpuumay; 6. Pozemka

Puc. 3 Cxema BialITyBaHHSI MOKEKHOTO CHOBillyBaya JUMy

Hanpuxmnan cnosingyBay wmoxeni  CIIJI-A, skuil npusHaueHudl s
11J101000B0i O€3MepepBHOI pOOOTH B CKJIAJI CUCTEM MOXKEKHOI CUTHAII3aIll Mae
HACTYITHI TEOMETPUYH1 XapaKTEPUCTUKH

- 30BHIIIHI T€OMETPUYHI PO3MIPU ONTHKO-EICKTPOHHOT KaMepy BHUSBJICHHS
VMY Ta KOPITYCYy CHOBIIyBaya CTaHIapTU30BaHI1 1 yHI1(iKOBaHI.

- 30BHIIIHI PO3MIpPH €JIEMEHTIB CIOBIIyBaya!

- 3axucHui kopnyc 10&k100x40 mm.;

- ONITUKO-eJIeKTpoHHA Kamepa S0x50x13 Mmm.;

- npykoBaHa 1uiata 39x85 mMm.;

- po3eTka (6aza) 96x96x8 mMm.
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Tonizaniitni TMMOBI MOKeKHI COBINyBaYi.

Puc. 4. -3oBHimHii BUTIs] ioHI3amiiHUX MOKEKHUX CNOBIlYBa4iB

[li crnoBimyBaui pearyiTh Ha YacTKH AUMY, SIKI BIUIMBAIOTh Ha 3MiHY
10HI3aIIHHOTO CTPyMY BcepeauHi poOodoi kamepu. CroBillyBadi MOAUIAIOTHCS Ha
panioi30TONHI 1 eNeKTPOIHAyKLIOHHUE. loHI3amiifHI AWMOBI CIHOBINIyBaul HE
PEKOMEHAYETHCSI 3aCTOCOBYBATH B TMPUMIIIEHHSIX 3 TOCTIHHUM TepeOyBaHHIM
monie. BuMiproBalibHa Kamepa CHOBIIIYBa4iB PO3TAIIOBYETHCS MDK JBOMA
METaJeBUMHU IIJJAaCTUHAMHU, Ha SKI TMOJAEThCS Hampyra. MK IUIaCTHHAMUA
BCTaHOBITIOETHCS JKepenio (), SKui 10HI3ye MOBITPS B Kamepi. B pe3ynbrati mporo
B HI TIpoTiKae 10HHUKA CTpyM. YacTMHKM AuMMYy, IO MOTPAIUISIOTE B KaMepy,
MEPENIKODKAIOTh PYXY 3apsSHKEHUX 0-4aCTHHOK, B PE3yJIbTaTi 4Oro IMIBUAKICTH
PYXYy OCTaHHIX 3MEHIIYEThCS 1 3HWKYEThCS 10HHUM cTpyM. [Ipu mamiHHi cTpymy
HUKY€ TIEBHOTO MOPOTY BUAAETHCS CUTHAJI TPUBOTH.

Y kxoMmOiHOBaHUX CHOBIIIyBauax oO0'€lHaHI B OJHOMY KOpmyci aBa abo
OinpIIe TUMIB crHoBilryBayiB. HaivacTime e AuMOBOi 1 TErIoBoi. 30BHI BOHU
HaWJacTIIIe CX0K1 Ha TUMOBUH CITOBIIITyBAY.

OcHoBHa TmepeBara TOYKOBUX JTUMOBHX CIIOBIIyBa4iB y BIJHOCHO

HEBEJIHKIN BapTOCTI, MPOCTOTI YCTAHOBKH.
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Po3ain 1. AHai3 KOHCTPYKTHBHHX 0CO0IMBOCTEH KOPILYCiB AUMOBHUX
MOKeKHUX CIOBIIyBaviB.

Po3pobumo mornubneHuit  kimacudikatop TEXHIYHMX OCOOJHUBOCTEH
TUMOBUX TIOK@KHUX  CIOBINIyBadiB HAa MIACTaBl aHami3y MAaTEHTHOI
JNOKyMEHTali, 3 METOI BCTAaHOBJICHHS TNEPCHEKTUBHUX HAMNPIMKIB iX
JIOCKOHAJICHHSI.

OCKiTbKM TIpU MPOBEACHHI MATEHTHOTO TMOIIYKY BHKOPHUCTOBYBAJIACh
JiTepaTypa Ha POCIMCBKIA MOBI, TOMYy 1100 YHUKHYTH HEIOPO3yMiHb
KJacu@ikaTop CKIAJAaBCs HA MOBI OpUTIHATTY.

Takuii kiacudikaTop MOXe MaTH HACTYIIHY CTPYKTYpY.

3a cnnocodoom 00podku curnaay C:

1. MikpokoMmItoTep

2. Komnapatop

3a micuem po3ramyBanHsam D:

1. B 3akpuTHX NPUMIIICHHAX

2. B npuMiIIeHHIX 3 BEJIMKOIO MJIOLIEI0
3. KabenpHuii kanan

4. TpancnopTHuii 3acid

5. BeHTHismiiinuii KaHas

6. Mopceke CyJTHO

3a BHIOM BAocKoOHaJIeHHA E:

1. [TixBUIICHHS METPOJIOTIYHOI HAIIMHOCTI

2. CripolieHHs] KOHCTPYKIIi1

3. 3MEHIIICHHS Yacy BUSBJICHHS MOKEK1

4. [1igBUIIIEHHS YyTAUBOCTI MMOPOTY CIPALIOBAHHS
5. Po3ummpenHs acopTuMeHTy

6. 3MEHILICHHS CITIOKMBAHHS €JIEKTPOEHEPT 1l

7. [ligBuIieHHs 9yTAUBOCTI (hoTOMpUiiMaya

HVYI13Y.4.17.04.404ACbralT.PII3

Jam.
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8. CripolieHHsT YMOB 0OCITyrOBYBaHHS
9. IliaBuIIEHHS Yacy eKCIUTyaTalii

10.ITinBumenHst QYHKIIHHUX MOXKIUBOCTEH

3a BuaoM curnaJjizaropa G:
1. CsiTnoBuit
2. 3ByKOBUI

3. KoMmOiHOBaHHUT

3a po3TamyBaHHIO JKepea kuBjeHnsa H:
1. 30BHIimIHE

2. BuyTpimHe

3a MOXKJIMBICTIO BCTAHOBJICHHS ajpecy |:
1. Anpecni
2.be3anpecHi

3a martepiasom kopmycy J:
1. CnaB

2. Meran

3. IlmacTtmacca

3a Tunom o6poOxu curuaay K:
1. AnanoroBuit
2. 1udposuii

3.KoMOiHOBaHHUI

3a HasABHICTIO 3a11aM’ ITOBYK4YO0TI0 MPHUCTPOIO L:
1.03yY

2.TlopiBHSIHHS CUTHAITY

HVYI13Y.4.17.04.404ACbralT.PII3
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3a cmocodom esiekTpokuBJIeHHsT M:

1.Kusnenus no nuieidy

2. ABTOHOMHE

3.7KuBnieHHs o OKpeMOMY MPOBOY

3a npunounom aii N:
1. OnTuKoEeNeKTPOHHI1

2. lonusariiini

3a koHirypaniero BUMipoBaabLHOI 30HM P:

1. Tounyni
2. Jliniu1

3.bararoroueyni

[eit knacudikarop Oyi0 MOKIAJACHO B OCHOBY aHalli3y MaTEHTHUX PIIICHB,

mo HaBefaeHl y Tabmumi 1 3 MeTO0 BHUSIBICHHS NEPCIEKTUBHUX HANPSIMKIB

YAOCKOHAJICHHA TUMOBHUX ITOXKCKHHX CHOBiIHYBa‘IiB

Ta6auusa 1 BusiBjeHHsi NepPCNeKTHUBHUX HANPSMKIB YJA0CKOHAJIEHHS
AMMOBHMX IMOKEKHUX CIOBILyBaviB
Nen/ Knace .
n Ha3zBa Bunaxoay Kpaina MKH Kaacudixarop
JleTekTOop OOHAPYKEHHS
PO G08B
paccesaHnsa CBETOBOI'O M31y4YCHUS, E1,2M2C1H2M2
00YCIIOBJIICHHOTO JTHIMOM 19.08.2001 |17/107
JIBIMOBOW ONITUKO- .
. . VYkpaina G08B
2 AIIEKTPOHHBIN MOXKAPHBIN 20.03.200317/107 N1D1K3E3,4G1
W3BEIIaTENh
3 JIBIMOBOI MOKapHBIN PO G08B N1L2
W3BEIIATEND 4.04.2005 |17/107
PO G08B
4 JlerexTop apiva 13.08.1999 |17/107 N1ES

Jam.

[Tidnuc Lama

Aucm N Gokym.
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JIMHEHHBII IBIMOBOMI PO G08B
5 NOKapHBIN U3BEIIATENb 7.06.2006 (17/107 P2N1DZM1E6
6 JIpIMOBOI TIOKAPHBIMA Anonis G08B N1E7
W3BELIATEND 9.03.2003 |17/107
JIbIMOBOI TIOKAPHBIMA AnoHis G08B
! W3BEIIATEND 5.03.2002 (17/107 P1ESNIMI
JlaTumk JbIMa TaiiBaHb G08B
8 10.11.2007| 17/10 D1G2J2
9 JleTekTop apimMa TaliBaHb G08B 1
7.07.2005 | 17/10
" HO)KapHII:IIII/\I/I :3demaTenL CIIIA GO8B L1
a 16.03.2001|17/103
JleTekTop npimMa CIIA G08B
11 5.02.2009 | 17/10 JaN2
12 VY eTpoiicTBO 115t U3BMEpEeHUst CIIA G08B M3N2
IbIMa B IIOMUILIEHUH. 7.10.2008 (17/107
s [TpuGop ag; ;)6H3pY)KCHHH CIIIA GO8B o
8 10.08.2009 | 17/10
JlaTuuk gpIiMa B KabeIbHOM Slonis G08B
14 KaHaJie 19.03.2010| 17/10 D3E4
JleTexTop apima ¢
pacCUIMPEHHBIMU AYJUO0 U TaliBaHb G08B
15 KOMMYHHKAITHOHHBIX 22.08.2005|17/10 E10G3
BO3MOKHOCTEH
JleTekTop npiMa CIIA G08B
16 10.11.2008 | 17/11 N2HIM2
JlpiMou3BemaTes U Criocoo EIIB G08B
17 ONTHYECKOTO JIbIMOOOHapYykenust | 22.12.2000 |17/107 N1J3L2
Benukobpu
18 Hupukatop femma TaHis 16792135 N1l1C1
21.11.1999
19 enbii?ﬁgpgrcﬁﬁgg Kuraii | GOSB D4
P patehiop 3.03.2009 |17/10
CpeJicTBa
20 HMS’&CTZI:I:K?“S)SOHEI(;I; o PP F21S2 J3D1I2
8 p A 11.04.2007 | /00
CUTHAJIM3AIUs CPEJICTBA
o H.[HpOKO:I(I)VII;Haﬂ KOpoOKa TailBatL GO8B P
A 7.08.2011 |17/103
TodeuHoOl JE€TEKTOp JbIMa Kurait G08B
22 10.03.2010 |17/107 NIHIMIP1

Jam.

Aucm N Gokym.

[Tidnuc Lama
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TodeuHbll apecHbIN Kurait G08B
23 JIETEKTOp JbIMa 11.11.2009(17/103 P1I1C1D5
JleTexTop mpiMa Kuraii G08B
24 25.05.2011|17/06 E10P3
JIucTaHIIMOHHO CIIIA G08B
25 yCcTaHaBIMBaeMbIi nerekrop apiMa | 13.11.2009| 17/10 K2H2M2E10
W3Bemarens npimMa Slouis G08B
26 10.06.2008 |17/107 J2L1
27 Omnpenenenue OroHs CIIA G08B 32
JETEKTOPOM JIbIMa 12.10.2012| 17/10
28 JIpIMa onpenennuTeNb CIIA GO1N E4
12.12.2011| 21/53
JIpIMOBOI#1 CKaH CIIIA G08B
29 22.03.2007|17/103 C1P1
JleTekTop npimMa Agctpaniss | GO8B
30 13.12.2012|17/107 N1J3
31 MHoOrokaHaJIbHBII Kanana G08B N1I1
OTOIOpakaTesb JbIMa 15.10.2009| 17/10
32 DnekTpuueckoe ycTpoicTBo u | TaiiBaHb G08B J1L1
JETEKTOp AbIMa 30.07.2008 | 17/10
JlaTuuk po3NMUYarONINi TbIM CILIA G08B
33 nmo>kapa u tabaka 14.04.2009| 17/10 CLlEIO
34 JleTexTop mpiMa Hl;i?;ifla G08B E10
15.07.2008 177107
biiok oOHapyxeHus biMa Anonis G08B
35 16.05.2011| 17/10 D6ES
JlpiMou3BeaTesnb Sonis G08B
36 7.08.2008 | 29/24 NiL2
BusyanbHblii 1eTeKTOp AbIMa CILIA G08B
37 7.08.2009 | 17/10 I1J3C1G3
YCTporcTBO I
38 00HapyKEHUS PENATCTBUI EIIB G088 11
10.03.2012|17/107
WHUKATOPOM JbIMa
[ToxxapHbIit U3BeIIATETH I'epmanis | GO8B
39 8.09.2012 | 17/10 E10K3I1
OOHapyx)eHue 3aCOpoB H
. PO G08B
40 nepedosMu ACHUPALMOHHbIH 25 06.2011 | 17/10 N2C1ES8
JTILIMOBOH M3BENIATEIIh
41 OnTruecKuil Masik JbIMa CIIIA G08B N1
11.06.2008 | 17/12
42 JleTekTop npimMa CIIA G08B 11
21.07.201217/103

Jam.

/lucm
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OOHapyx)eHue yCTpoicTBa,
HaIpUMeEp, JETEKTOP JIbIMa, TS
0OHapy>KCHHS JIbIMa B
IIPOCTPAHCTBE, UMEET OIICHKY
43 | omrostmen o nospmman aers, | Lepyanin | G0BB c1
P y P 17.03.2011|17/107
BHEIITHEH TTOBEPXHOCTH
MPO3PAYHOTO KOMITOHEHTA, Ha
OCHOBE M3JTy4YEHUS, TIOTyICHHBIX
OT JAeTeKTopa (POTOHOB
JleTekTop pIMa C BHELTHUM CIIA G08B
44 ABTOHOMHBIM 00€CITHUYEHUEM 18.08.2009| 17/10 H1DIM2
45 JleTekTop apIMa B COYETAHUU EIIB G08B 11G3
¢ OeaCcTBeHHBIX cOObITHH TpeBorn | 27.06.2012 | 17/10
JleTekTop npimMa EIIB G08B
46 13.12.2012| 17/10 N1J3
Caerousnyyaroniuii 6J0Ka Kuraii G08B
ar (OTORIIEKTPUUECKOTO JIbIMA 27.04.2012|17/107 E7CILL
JleTekTop apimMa EIIB G08B
48 12.05.2012| 17/10 I11J3
DOTOINEKTPUUECKUI Kuraii G08B
49 JETEKTOP JIbIMa 14.11.2008|17/103 N1E7J3
JleTeKTop apIMa OCHOBAH Ha
TIPUHITUIIE PACCESTHHOTO CBETA C
50 JIBYXIIBETHBIM CBETOIHOJIOM C EIIB GO8B N1
1.02.2011 |17/107
Pa3HOTO pa3Mepa CBETOAMOTHBIX
YHIIOB

AHaJIi3 JaHUX MATEHTHOT0 MOILILYKY

3a oJiepKaHUMH TAaHUMHU BCTAHOBJICHO HACTYIHI T€H/ICHII1 PO3BUTKY.

AHaJ3yl0un KUIBKICTh MATEHTIB BiJ KpaiH MaTeHTO/IABIIIB, TIEPIIIE Ta IPYyTre
MICIIE 3aiiMalOTh KpaiHU CXOAYy —II€ MOXHA apTyMEHTYBATH THM, IO TIEPIIE MICIIe
Ha CBITOBOMY PUHKY 3aiiMae€ SITTOHCHbKA Ta KUTalChKa MPOIYKIIisl, OCKUIBKY B IAHUX
KpaiHaX €KOHOMIYHHMM PO3BUTOK 3HAaXOAMTHCSA HAa BHUCOKOMY PiBHI, 1 BUEHI IHX
KpaiH TpaIoTh HA MOr0 BIOCKOHAJICHHS. A TakoX B IuX KpaiHax Ha 1 km?2
npunagae 1326 oci®, 1 OyIIBHUITBO HEPYXOMOCTI 30CEpE/KeHa Ha
OaratomoBepxiBKax, II€ O3HAYa€, IO MiJ Yac BUHUKHEHHS TIOXKEXI1, dYac il
JIKBIJALIIl Tpa€ BaXJIMBY POJb y 30€pEKEHHI JIFOACBKUX JKUTTIB JJII TOTO 1100

BOHH 3aB4aCHO ITOKWHYJIN HpI/IMiI_HeHHSI.

/lucm
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Puc 5. Po3noain naTteHTiB 32 KpaiHAMH BJIACHUKAMU NAaTEHTIB

JIo mOKeXHHUX CHOBIIIYBadiB JUMY BHCYBA€THCS PSJl BUMOT, sIKI MOBHHHI
MpaioBaTyd I17101000B0 1 1HGOPMYBAaTH PO TMOXKEXKY 3 BHCOKOK TOYHICTIO,
YYTIMBICTIO Ta HAAIMHICTIO, IO MU 1 0aYMMO B MPOLIEHTHOMY CIIiBBITHOILICHH] Ha
Jiarpami, sika BioOpakae JMIMCHICTh TOTO, IO BUHAXIJHUKHU AIMCHO MpaItOBaJIM
HaJ TIOKpAIIEHHSM IIMX OCHOBHUX TMapaMETPUYHUX XaPAKTEPUCTUK IS

CIOBIIIYBaviB IaHOTO KJIacy.

[iarpama 3anexXHocri Big Bnay

H MNinBNWEeHHA MeTRPOAOTIUHOT

YAOCKOHANEeHHA .o

B CNpoUeHHA KOH CTPYKLLT

3MeHLEeHHA Yacy BUABMEHHA
NoKewi

H Mg WeHHA Yy TAHBOCTI NOPOry
CNpaLwBaHHA

M Po3lMpeHHA acOPTHMEHTY

3MeHLLIEHHA CNOXUBAHHA
enekTpoeHepri

B [MineUWeHHA Yy TIMBOCTI
dboTonpuiiMaya

B CNpPOoLWEeHHA yMoe 06cnyroeyeaHHA

M MigenweHHA Yacy ekcnayaTtauii

NinenweHHA GYHKLIHNX
MOMKNHBOCTEN

Puc 6. liarpama 3aj1eskHOCTI BiJl BUY YI0CKOHAJIEHHS

/lucm

HVI1I3VY.4.17.04.404ACbralT.PII3

Jam.

Aucm N Gokym. [lidnuc fama

8




[IpiopiTeTOM CTBOPEHHSI JUMOBHX MOXKEKHUX CIIOBIIIYBAaYiB 3 ABTOHOMHHUM
€JIEKTPOKMBIICHHS J1a€ MOKJIMBITH 30UIBIIUTH HOTO (YHKIIIHY CIIPOMOKHICTD 32
PaxyHOK HE3aJIeKHOTO eNIeKTPOKUBIICHHS.

Hiarpama 3aJ1e;KHOCTI BiJI CII0CO0y
eJIeKTPOAKIBICHHS

W HueneHHA no wneridy
B ABTOHOMHE

HHBNEeHHA N0 OKpeMoMy NpoBOMY

Puc 7. liarpama 3a/1e2KHOCTI Bi/i ClIOCO0Y eJIeKTPOKUBJICHHS

VY mporieci po3BUTKY MIKPOIPOIIECOPHUX HAOOPIB 1 HEIOPOTHUX BEIMKUX
IHTETpaNbHUX JIOTIYHUX MIKPOCXEM CTaJl0 MOXJIMBHM 3aCTOCYBaHHS B Tally3i
MOKEeXKHOI CHUTHAJI3amil HOBUX 1 HAWOUIBII TPOTPECHBHUX METOMIB OOpOOKHU
iHpopmarii. JlopyuuTtn aHalli3 MOXKEKOHEOE3MEYHOI CHUTYyallii OO0YHUCIBAHOMY
IPUCTPOIO METOIOMIIBUILIEHHS! 3AaTHOCTI CHUCTEMH JO CBO€YacCHOro i
OJTHO3HAYHOTO BHSIBJICHHS TOXKEKOHEOE3MeUHO1 CUTYyallli BUKIIMKAHE MPAarHEHHSIM
MIJBUIIUTH JIOCTOBIPHICTh 1HGOpMaIlii, 3BECTH A0 MIHIMY KIJIbKICTh XHOHHMX

CUTHAJIIB TPUBOTH 1 MAKCUMAJIbHO 3HU3UTH BapTICTh MOXKEKHUX CHOBIIIYBAYiB.

/lucm

HVI1I3VY.4.17.04.404ACbralT.PII3

Jam.

Aucm N Gokym. [lidnuc fama

9




Hiarpama B 3a/Ie;KHOCTI BiJI CIIOCO0Y
00pOOKI CUTHAJTY

B Mikpokomn'loTep

W Komnapatop

Puc 8. /liarpama 3ase:xHocTi Bix cnoco0y o0po0Ku CUrHATY
Oprasni3aiiifHo-TeXHOJIOTIYHI 3aX0AW Ha OOEKTI MiJl Yac TMOXEeXKl MarTh
€IMHY TOJIOBHY METY-BPSTYBATH JKUTTS JIFO/Iei. TOMY TOJIOBHE 3aBIaHHS PAHHBOTO
BUSIBJICHHS CTIAJIAXYy 1 CIIOBIIIEHHS IMEPCOHANTY, PEalli3y€eThCS 3a IOMOMOTOIO:
3BYKOBE OIOBIIIEHHS — JIJIs CHOBIMICHHS MPO MOXEXYy abo TPUBOTY B
HEOOX1/TH1! B HEOOX1AHIM TOYIll 00’ €KTY 3a JOIMIOMOTY 3BYKOBO1 CUTHAII3AIll;
CBiT/IOBE OMOBILIEHHS — JJIsl CHOBIIIEHHS MPO MOXEXy abo TpUBOTY B

HEO0OX1/TH1H TouIll 00’ €KTY 3a JIOTIOMOT'OK0 CBITJIOBOi CUTHAJII3aIlli.

Jiarpama 3aj1e;KHOCTI 32 HASIBHICTIO
CUTrHAJIi3aTopa

W 3BYKOBMIT
W Ceitnoeuii

M KombiHoBaHMi

Puc 9. /luarpama 3aj1e;KHOCTI 3a HAsIBHICTIO CUTHAJIi3aTOpA

HVY13VY.4.17.04.40ACBralT.PII3
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3acrocyBanHs O3Y Ta MOPIBHSHHS CUTHATY € akTyadbHUM. OCKUIBKH

KOKHE 3 HUX € pallilOHaJIbHUM.

Jiarpama 3aj1e;KkHOCTI 32 HASIBHOCTI
3anaM' ATOBYHUOT0 IIPUCTP O

mO3Y

H MNopieHAHHA cUTHany

Puc 10. Tiarpama 3a/1e2KHOCTI 32 HAABHOCTI 3amaM’ ITOBYI0YOT0 MIPUCTPOIO
[TepeBara Haa€THCS AaHAIOTOBUM TIOKEKHU CIIOBINIyBya4aM TOMY IIIO BOHU

MarTh THOKI HACTPOUKH, MOKJIMBO 3MIHIOBATH MOPIT YyTIMBOCTI.

[iarpama 3anexKHocTi Big TMny o6pobku
curHany

M AHanoroeui

M Lndppoeuii

Puc 11./liarpama 3aj1e:KHOCTi BiJ THILy 00POOKM CUTHAJTY
BceranoBnenns agpecuux I1C € epekTHBHUIINM OCKUIBMUA MU OYJIEMO TOYHO

3HATH B SIKIA came KIMHATI CTaJIOCs 3arOPSHHS.

Alucm
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[iarpama 3anexXHocTi Big, MOXXAUBOro
BCTAaHOB/IEHHA agpecy

W AapecHui

besagpecHuii

Puc 12. liarpama 3aj1esKHOCTI BiJl MOKJIMBOT0 BCTAHOBJIEHHS ajJpecy

Y sgxocti MaTepiany, 13 SKOTO 3pOOJIEHHH KOPIYC TOXKEXKHOTO
CIIOBIIIlyBaya, HA4acTiIlle BUKOPUCTOBYIOTh TUIACTUK, TOMY IO BOHU 37€01/IbII
BUKOPHUCTOBYIOTHCSI B O(DICHUX MPUMILICHHSIX B MPUMIMIEHHAX 1€ 3HAXOASATHCS
JIOJI, @ HE B Iiexax Je MnpaimrorwTh Motopi 3 JI3P 1 tak mami. A B Takux
npuMimieHHsx 3 MIIJI mocTiiiHO 3aXoAuThes BeNWMKa KUIBKICTh IMOYKEKHOTO
HABAaHTA)XCHHA 1 MPU BUHUKHEHH] MOXKEX1 BUAUIAETHCSA BEJIMKA KUIBKICTh TUMY.
A miactMaca € HaWOlIbII JISIeBUM MaTepiaJioM JIJIsi BUTOTOBJICHHS MOXKEKHHUX

CIOBIIIYBaYiB HIXK METal.

HVY13VY.4.17.04.40ACBralT.PII3
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Jiarpama 3ajie;kHOCTI BiJl MaTepiajiy
BITOTOBJICHHSI KOHCTPYKIIil

mCnnae
M MeTtan

Mnactviaca

Mnactmaca
87%

Puc 13. liarpama 3a/1e:KHOCTI Big MaTepiajly BUTOTOBJIEHHSI KOHCTPYKIil

VY G1IBIIOCTI PO3TASHYTHX MATEHTIB PO3MIISIAIOTHCS TEXHIUHI aCTIEKTH

JUMOBHX ITOXCKHHNX CHOBiHIYBa‘IiB Ta HAIIPpAMKHU X BAOCKOHAJICHHA, aJIC aHai3

MOKa3aB, 1110 ICTOTHUI BIUIMB Ha pOOOTY MOXKEKHUX CIIOBINIyBadiB Hajgae popma

KOpIycy.

HVYI1I3Y.4.17.04.404ACbralT.PII3
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Po3nin 3. AHaji3 TeHAeHUil PO3BUTKY KOPNYCiB AUMOBHX MOMKEKHHUX
CIOBIiIIyBaviB

JInst BCTaHOBJIEHHS TEHAEHIIT PO3BUTKY LIBOIO €JIEMEHTa KOHCTPYKIIIi
JUMOBOTO TOKEXHOTO CIOBII[yBaya. BUKOHAaH LieJIeHANpBICHHO MOTIUOICHUIMA
NOIIYK MAaTeHTHUX JOKYMEHTIB, IO OINHUCYIOTh HANPSAMOK BJIOCKOHAJIEHHS
KOHCTPYKIIi KOPITYCYy TUMOBOTO MOXKEKHOTO CIIOBIITyBaya.

Marepianu maTeHTiB, sIKi MPOAHAII30BaH1 HABEJEHI JaTi.

[IpoaHanizyeMO KOHCTPYKIIIIO JMMOBHX TOXKEKHHUX CIHOBIIIYBayiB 3T1HO

MNaTCHTHUX IKCPCII

/lucm
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Cxema namexmy: TexHiHHU onuC namexmy:
ARHOmaUUs

MoxexHul cnobiwybay mMicmume BcmoBHoe cnoBiwyboy 6

dopi, akud Bknouoe B cede cewcopiul npucmpid (2), [Awenia podomu npubedenozo cnobiwybada ma/ado kaMepu ynobneBara
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

oh 2485333 2004-12-17 ENEKMPOHHY CUCMeMy Ouikku | kopnyc (3), skud omouye
unobnobianks kpiab kopnyc cnobiuybasa

CeHcopHuY npucmpid (2) 1 moe omBopu Sas docmyny nobimps
i, konu ue Moxe dumu sacmocobawo, dumy B posmowybaHks
domyukib (2. [emekmop Mo MOBUASHY KOKCMPpUKUiG |
HanawmobaHud ns poaMiwesHs Modynib busBaesws, Maoms

Bomeuku Bns piakux napamempib noxexi, npusomy Bei Modyni Hovep nomexmy (A2489933C
Busbnexna cymicki 3 odhum kopnycam (31
Modyne  Busbnenws  Moxe Bumu  WonowmoBowud  Bns
onmuUSHoZ0, mennoBozo oo onmuko-mepMidHozo BusBinenHs Cxera hadxodxenks
noxexi ma / ado 3nA Busbiexks 2030 320paHHA sl Sonaxasbia
oxe i 2| cnobiwyboyo
=1
/, & Mpucmpid Bamuuka (2) i Buwieszndai ambopu Brs Gocmyny '%- Bud aHuay T Opi30HMansHE pBHMpHO-
/ poamawobaxi no cymi b ok NAOWUH, 30B3aKu YoMy 3 pasacepediene Hadxodxers
i __{ / . gUEﬂZUEmbEH q[nﬁuu KDH;I'IIEI:]KU\H Hugm%b ] |;u3\& g dumy b kopnyc 360°
5 "'\M nzamokpumepinnskozo demekmopa Modyni Busbnenns ]
% “\\\'i-l-ﬂl Moome Hecysy naccmuny (6), sika idenmuyka 8na eix munit ; &
\\\\-:—.).),}, demexmopit | Bcmabnsemscs b ﬁEmEK.m[Ip_ npu4omMy Hecyya | 2 A=> &~
S - naocmung 6) vonowmobasn 815 poaviuiens domuukib dn ;:’ (xeMa HodxodxeHHs 2 R
5 FIG.2 pisHux nopamempit noxexi 2 |dumy Bo noxexHozo B B
cnobiwyboqa.
= Bud 3fioky.
A Topi3oHmansHe;
B. Moxune;
=4
H Cxema HadxoOXeHHs
= nqmuKiD y
5| buipobansy
3 KaMERY
g Bud axu3
] d Hadxodxenns Bumy
do kamepu: 360° npomu 2.c
(xema namexmy TexHitHUO onuc namexmy:

DomoenekmpuqHUL demekmop dumy

HodaemsCe pomoenexmpuyki Bamuuku Bumy
Pomoenekmpusti damyuku dumy no cnpabxisomy BuHAX0dY  |Awaaia poSomu npubederozo crobiuybasa ma/ado kamepu ynobnoboxkA
Brnn-aome ockoBy 3 okiEn CMOpOHON, NpUKpINAEHY To TexitHi xapaxmepucmuxy wadxodxenna Bumy do Buripobanswoi kavepu
cmeni odo cmiku Bydibai; Mpuedkasud do ocHobu, Bknoyoioyu unoBnobiaskA kpisk kapnyc cnobiuybasa

mepMian, wo € dpukobodon nnamon, | ycmaobka dumobiol
kamepu | dumoby kamepy, aadeanedenul domHukom
Bunpominiobars chimaa | Samyukom npudomy chimaa,
yocmuHon chimnosoxucmy i KpoMkoio, umbopeHoio Mix
domyuk BunpominoBarka cbimaa | damyuk nputomy cBimaa Homep nomexmy KR10148218081
domyuk, wo Brkaeyoe nadipuHmoby CMIHKY, WO GOPMUEMLCA
b3gobx; MNpuednaHul Bo ceHcopHozo Bnoky, Bik
XOpOKMEPUSLYEMLCH MuM, wo BxidHud cukimeebud dum y

,n BHympiLHo yacmuy dumobol kamepu Micmums Aok kpuwku, CxeMa HadxoOXeHHs

- wa ymbopioe dumofud ombip dns BnokubaxHA npunauby dumy Go noxexHozo
CmopoHHL020 peyobunu. 3zidHo 3 Bukoxodom, BBodaqu dum y cnobiwyboqa.
BHympiwHo yacmuy dumoboi kamepu sikimyeo, Bud aHuay

l'opisoHmansHe pibHoMipHo-
po3acepedxexe HadxodxeHHs
dumy b kopnyc 360°

“Z
A—> A

(xema HodxodxeHHs
57 T 1 e
5 I

3nde3neyyioyu Bnok kpuwku, Akud € dumobum ombopom, wod
3adnokybamu cmoposi pesobuny, wo Bxodams 4 doprmyeyuL
KOMNNEKC, Korgizypauiv, bukopucmobybany dns
KoH@izypauii | npunauby dumy, 1 BukopucmoByemscs
Buabnerns noxexi na iHcekmuyudy b 3onexHocmi Bid ubozo
MoxHa 3odeanequmu dobzobivHicms Bns BuknodeHHs memany
| 300e3ne4YE (GOMOBNEKMPUYHUL noxexHul cnobiuybay,
Akul Moe whudkud Yac cnpouboBuBoHHs noxexi, wod )
noainwumu 3pysHicms | npodykmubhicmes Buzomobaenks, a cnobiuybaso
makox cnpocmumu Bnyckhu i BunyckHud mpakm Sumy Bud afoxy A TopiaoHmansHe;
B. Moxune;
C BepmukansHe.

Kopnyc noxexwozo cnobiwybaya

dumy o noxexHoza

=1

g‘ (xema HodxodxeHHs

= nomokib y

5| buMipobaney

3 KaMERY

%L Bud 3Huay HodxadxetHa Dumy

= do kamepw: 180°3a 2.c. ma 180° npomu
30 2C

/lucm

HVI1I3VY.4.17.04.404ACbralT.PII3 25

Jam. | /lucm N Gokym. [lidnuc fama




Cxema namexmy: TexHiHHU onuC namexmy:

AxHomauust

U.S. Patent Dec. 30. 1980 4.242.673

Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu
unobnobianks kpiab kopnyc cnobiuybasa

@omoenekmpoKul Gemexkmop dumy MOE cmiHU HaBkono
memHol kamepu, B sky nponyckaemsca dum, ane He chimag, |
yepea akul cbimao HanpabnaembCs Bid Oxepena Ha wasxy
do odmexexomy dinsHui cmikku kamepu. Mepwud
qomoenemeHm poaznadae cBimno, poaciaHe Bid HockpiaHozo
WAAXY HOCMUHKAMU B 0CHOBHOMY WASXY, 0 MAKOX NPUUMIE
onodul chimno, poacise Bid CMiHKU KOMEPU 30 MeXaMU
odmexeqon odnacmi. Ipyzul (pomoenemesm poamawobanud
@na nputiomy (poHobozo chimaa, no cymi, minbku Bid
oBMexeno odnacmi ma iHwux onocmel 30 MeXaMU WAsXy
BuxidHozo cbimna. Nepwa ocepedok npofiodums nepwud
cuzan y Bidnobiob HQ (oM | poscisHul YacmkamMu chimna
lpyza ocepedok npobodums dpyzul cuzHan, Bidnobidhud
PoHoBoz0 poacianks. Mepwa | Bpyza ocepedky, nepebaxHo
(pomaenekmpusHi gomodiadu

HoMep nomexmy: USE2L2673

(xema HodxodxeHHs
dumy o noxexHoza
cnobiwyboya
Bud 3Huay.

["opi3oHmansHe piBHOMIpHO-
po3ocepedxexe HODX0OXeHHS
dumy b kopnyc 360°

ST e

(xema HodxXooxeHHs
dumMy o noxexHoza
cnobiwybaya.
Bud doky.

Kopnyc noxexwozo cnobiwybasa

A. TopiaoHmanHe,

=1

g8

£ |Cxema Hodxolxenks

= nomaki y

S| Bumipobanshy

3 KaMepy

2

= Bud axu3

] : Hadxo@xenHs dumy

do kamepu: 360°

(xema namexmy TexHiHul onuc namexmuy:
AHomauis

Bunaxid BidHocumbCa 00 npucmpolB noxexHol CuzHani3oui,
} Ananis podomu npubedenozo cnobiwybaya ma/aBo kamepu yaobnoBans
30Kpema, @0 KOHCMPUKUIT KOHCMPYKLIT  MeKMPOONMUSHUX | Teyyivwi xapaxmepucmuky HadoBxenna duvy 3o Buvippbunskoi kavepu

dumoBux noxexHux cnobiwybosib. Memow Bukaxody € yrofinatakns kpizk kopnyc cnobiuyfiosa

3MeHwerHA  BupoBhuumba | ekcnayamouwidkux - Bumpam

noxexHux cnobiwyboslb, cnpoweHHs Uozo koHCMpukui

JHUXEHHS  Bumpomu  MOmepinny - wnsXOM  PO3MILIEHHA Hovep namemy WO2008T53L41A1

dpykobanoi naamu Mix KOPNYCOM | ONMUYHD| KaMEROR.

@ur. 1

Knacugikauil
Cxema HadxodxeHHs
(08817 / 107 MpubedexHa b dio abmomamusHux dury 50‘”0*9*”02'3
cnobiwyboHa.
cuzxaniznmopiB dumy odo za3ib Bas aHoi3y mekyuux Bud 3Huay

T'opisoHmansHe pibHoMipHo-
po3acepedxexe HadxodxeHHs
dumy b kopnyc 360°

ST e

A. Topi3oHMankbHe;
B. Noxune;
C BepmukansHe

mexy4ux mamepianib 3 BukopucmanHaM onmusHUX 3acodib 3

BukopucmaHksM chemouanyaowezo i NpUiMaNLHOZO

npucmpon 0ns Busbnexns posciobonsa chimna Bid dumy

(xema HadxodxeHHs
dumy o noxexHozo
cnobiuyboya
Bud adoky.

Kopnyc noxexwozo cnobiwybaya

=1

g‘ (xema HodxodxeHHs

= nomokib y

5| buMipobaney

3 KaMEpy

%L Bud 3Huay HodxodxetHa Dumy

@ do kamepu: 180°3a 2.c. ma 180" npomu
2C
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Cxema namexmy:

TexHiHHU onuC namexmy:

TMoxexHud cnoBiwytay
Knocugikaui

G DIIUKA

G08 CUrHANIZALIS

(08B CUTHA/NBHI ABD BM30BHME CUCTEMM; 3AMOBMTH
menezpad; CCTEMA CUTHAZIZALLT

G08B17 / 00 MoxexHa cuzHonisauis; CuzHanisauis peazye
Ha Budux

G08B17 / 10 Mpubedexns B dio amoMamu4HuMy
CuzHanizomopamu dumy ado 2031B daA aHaNI3y mexy4ux
mexy4ux cepedobuw 3 BukopucmanHsM onmusHUX 3acodib

(08817 / 103 Mpubedenxs b din abmoMamusHux
cuzHaniaomopiB dumy odo 2a3ib Bns oHaNi3y mekyHUx
mekyqux Momepianib 3 BukopucmanHaM onmuyux 3acodib 3
Bukopucmansm chemouanysaowezo i npuiMaLHOZO
npucmpoi

(08817 / 107 MpubedexHs b Dio abmoMamuyHux
cuzranisamopib Bumy ado za3ib 38 aHaniay mekyHux
meky4ux Mamepianit 3 Bukopucmaonnsm onmuyHux 3acodib 3
BukopucmarkaM chemousny4QoWez0 | NPUUMONLHOZ0
npucmpon 0n7 BusbnexHs poaciobanna chimaa Bid dumy

unobnobianks kpiab kopnyc cnobiuybasa

Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

HoMep nomexmy: EPD569712B1

(xema HodxodxeHHs
dumy o noxexHoza
cnobiwyboya
Bud 3Huay.

["opi3oHmansHe piBHOMIpHO-
po3ocepedxexe HODX0OXeHHS
dumy b kopnyc 360°

. el
i T T N
C C
A TopisoHmansHe;

B. Moxune;
(. BepmukankHe

(xema HodxXooxeHHs
dumMy o noxexHoza
cnobiwybaya.
Bud doky.

Kopnyc noxexwozo cnobiwybasa

=1

g8

£ |Cxema Hodxolxenks

= nomaki y

S| Bumipobanshy

3 KaMepy

2

= Bud axu3

] : Hadxo@xenHs dumy

do kamepu: 360°

TexHi4HUO onuc namexmy:

Axomauis

NETEKTOP QMMY PO3CIAHOMD CBITAA
G PI3VKA

G08 CHTHAANIZALA

GO8B CMHA/IbHI ABD BI30BHME CACTEMM, 3AMOBUTM
menezpad; CHCTEMA CUTHANIZALLT

ynobnobanks kpiss kopnyc cnobiuybasa

Anonia podomu npubederoza cnobiuybaya ma,/ado kavepu ynoboBoss
TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu

(A) Hovep namexmy £P039924451
608817 / 00 Noxexwa cuzHonizaus; CuzHani3nUis peazye
Ha Budux
G08B17 / 10 NpubiedexHs B Gio aBmaMamu4HuMU CxeM HadXoBXeHHs
Cuznanizomopamy Gumy ado 203 O aHaniay mekyHUx Aumy B0 noxexkoza
meky4ux cepedobuw 3 BukopucmanHaM onmusHUX 3ocodib o crobiwybese
=1
=) Bud
GOBB7 / 103 MpubeBents b Gin abmoamusHux E e T opisoHmansHe pHaMipH-
cuzHanizomopiB umy odo 2a3ib Ba oHonisy mekyuux 3 poaocepedxene HodxodxeHs
mexyUx Mamepianib 3 bukopucmannaM onmuyHux sacodib 3 | 2 dumy b kopnyc 360°
(B) BukopucmarsM chemou3ny4aowezo | NpUIMINEHOZ0 S
npucmpoD g Z/E'f’f’f%:jzz
GO8B17 / 107 Mpubederns b dio abmoMamuqHUx ;n
cuzHaniaomopiB dumy odo 2a3ib Ba aHaniay mekyuux =, Cxera Hadxodxenis Bﬁ 1\ T '\B
MeKyUX MaMepian 3 BUKDPUCTIGHHAM onMUsHUX 3acodio 3 |2 [0UMY B0 noxexkoza { ¢
BUKOpUCMAHHEM CHEMOU3AY4aDULE20 | NPUIMAALHOZO cnobiuybasa
npucmpoi @14 Busbnesta poaciobanna chimaa Bid dumy Bud afioky
B. Moxune;
(. BepmukansHe
() "
H Cxeva HadxodxeHHs
= nomokib y
5| buMipobaney
3 KaMERY
= Bud aHuay
e Hadxodxexs dumy
do kamepu: 360°
Alucm
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Cxema namexmy: TexHiHHU onuC namexmy:

BuHmxid cmocyemsca domoeaekmpuYHOMY damyuky dumy,

kompi Bukopucmobyems cBemousayHaowud eneMenHm i
Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin

chemonpiHiMaowiy enemexm TexuisHi xapaxmepucmuku HadxodxewHs dumy da Buminobonsrol kamepu
unobnobianks kpiab kopnyc cnobiuybasa
Nanud Bunaxid BidHocumscs G0 (omoenekmpUYHOMY

dom-uky duMy 3 BukopucmansM cBimao bunpoMikoyo20

eneMeHma i chimnonpulMansEHI20 eneMeHma

HoMep nomexmy: JP4B663LAB2
®omoenekmpuyHud domyuk dumy - ue ueHmp Busbnenxs
dumy, Buknukasud noxexen B NPUMILLEHH! NPUMILEHHS,
(b0z0dki BupoBuse oinadnanns s Hanibnpobidnuxib, (Cxema HasxodxenHs
8 h P 8 i dumy o noxexHoza
= epcmamu, bemanofine B karymamo), b makid mexkiul, # | 5 [ ooy yon
twal /¥ npomMuCAoBul KOHMPONED, CMANACH HEHOPMONLHICME S Bud 3Huay. :
i e =) ['opisoHmansHe piBHoMIpHO-
LL’L‘i %_J s - odnaduann Bukopucmobyemscs Ak 3acil whudkozo k= po3ocepedxete HadxodxeHHs
; : S '
e | b = dumy b kopnyc 360
» ot § i3
1= },{F, 22 ; 0 F W 3a [ 2] g
- - S, %
rax P g (xeMa HaOX0OXeHHs
i 2 |dumy Bo noxexHozo T T
. s ~ cnobiwyboqa. C C
i Bud 3doky.
i C. BepmukansHe;
=
§ (xema HodxodxeHHs
= nomokib y
5| buipobansy
3 KaMERY
g Bud anu3
= . HaBxodkentst Bumy
do kamepu: 360° npomu 2.c
(xema namexmy TexHiHul onuc namexmuy:
OTOEAEKTPUHHAN DATHK MY Ananis podomu npubedenozo cnobiwybaya ma/aBo kamepu yaobnoBans

TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu
ynobnobanks kpiss kopnyc cnobiuybasa

NoHud Buxaxid BidHocumecs 8D GoMOeAEKMPUYHOMY

damyuky dumy | ocBimanbanbHomy 08nodHaHHE, MeXHIUI

13) JP 8405522 82 2010.1.27
d0CAzHEHHA MIHIAMIOPU3OUIT QOMoeneKMPU4HO20 damuuka
tel twzal Homep nomexmy JPLL05522B2

dumy | moyHocmi MoxnuBocmi Busbaekks Bumy.

Bukopucmobyemscs QomoenekmpuyHUL domuuk, B Akomy
Cxema HadxodxeHHs

303buynd Bukopucmobyomses igpasepbori cbimnodiody: dumy Do noxexwoza
cnobiwyboqa.
Bud aHuay

" o k Imsal n r maxi sk damyuk Biddubtozo muny ofo Gomyuk muny

l'opisoHmansHe pibHoMipHo-
po3acepedxexe HadxodxeHHs
dumy b kopnyc 360°

L
A—> A

(xema HodxodxeHHs
57 i i i N
C C

nepedasi 3 Bukopucmansm (chimnodiod) i kpemwiebud

w qpomodiod. BiH niddaemsCs pisHuM npucmposm 318 HoOOHHR

egexkmy 3Hamma 3dyperoza chimaa ado poscisozo chimag,
1O 3HIMOE KOMNOHUBaKHS | BHUMpiWHE CMpYKMUPY Kopnycy

ONMU4HD20 eNeMEHMQ.

Kopnyc noxexwozo cnobiwybaya

dumy o noxexHoza
cnobiuyboya

Bud adoky.
. Al OpiaoHmanLHe

B. Moxune;
C BepmukansHe.

=]

o

z Cxema HaGx0BxeHHs

E nomokib y

5| DumipobonsHy

3 KaMepy

=

s Bud aHu3

3 ¢ Hadxo@xenHa dumy

do kamepu: 360° 30 2C.

/lucm
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Cxema namexmy:

TexHiHHU onuC namexmy:

Nemekmop GeiMa € komBuHupobauHeM pacceubamenem u
chemam

Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

AHHOMALLS

B komiuHupoboHHoM OMpaYeHUU U paccesHHoM

cbeme Buim Bemexkmop, chem om ucmosHuka chema

f dwM KaMepo ompaxcemcs om GopMUpYLIEZa U3odpaxeHue
ONMU4ECKO20 KoMnoHexma Ha nepbuu damyux chemo,
KOMOPLIL 0BHAPYXUBAEM YMEHbWEHHEIL 3NEKMPUHECKUL
tuzHan B npucymembuy duM b mo Bpema kax Bmopol
damyuk, Hodmwdaowud chem om ucmoyruka chema nod
YznoM, odHapyxuboem ycuneHHsID 3nexmpuseckul cuzkan B
npucymcméuy dum, Buixod kaxdozo peuenmopa
nodbepzaemcs nonocoboMy GUALMPY, UCUAUMEN U
KOMNOpAMOPUY; Pe3unkmupUoLUE CuzHans odecneyubaom
paHHion U HodexHyio akmubBaute mpebozu daxe npu Hu3KoM
upobHe BbiMa, komopsid npucymembyem & deMofiom
demexmope. Bmopol ucmoukuk chema, uMelowul 3nuHy
BonHsl, omausHyo om dnuHy BonHel nepBozo ucmosHuKD
cbema, obecneyubaem B pexuMe 3ameMHeHUA
dononHumensHYR vybcmbumensHocms k Buivy

unobnobianks kpiab kopnyc cnobiuybasa

Homep nameHmy:

US&B57895A

(xema HodxodxeHHs
dumy o noxexHoza
cnobiwyboya
Bud 3Huay.

(xema HodxXooxeHHs
dumMy o noxexHoza
cnobiwybaya.
Bud doky.

Kopnyc noxexwozo cnobiwybasa

ST e

A. TopiagHmansHe

ATV,
=
§ (xema HodxodxeHHs
= nomokib y
5| buipobansy RN
3 KaMERY L
g
§ Bud anuay [ opi3oHMansHe pibraMipHo-

po3ocepedxene HOGxoDXeHHs
dumy B kopnyc 360° 3a ma npomu 2.

(xema namexmy

TexHiHul onuc namexmuy:

®omoenekmpuyrul Gemexmop dumy i Byzon demekmopa
dumy

(Kumad)
QHoMauis

®omoenekmpuynul emexmop dumy Moe dinsHky busbnets
dumy, kud Buskayae npocmip 8ns BusBnerna Bumy, kopnyc,
wao ympumye chemouanyymowud dinsuky, Mae ocbimmobansHe
mino, poamowohaqe B dinskuyl BusBrexks dumy, |
chemonpiHMaioWwIU KopnyC, AkuU Mae cBemonpiHiMaiowee ming,
poamawobaxe b npocmopi Gns Busbnena dumy Yacmuna
npudomy cBimaa ympuMye mino. MpudMaeya chimao ming
npudmae chimao, wa Bunpomicoemsca ocBimagbayem |
po3cioemecs duMoM, nomayHuM B npocmopi BusaBaenxs dumy.
lBpudHa dpykobara nnama mae BEydobaky iHMezpankHy
cxemy i posmiwena b mpumadi chimnonpulioMHuM Yacmuku
IHmezpanbHa cxema Bknioyae B cede ocBimanbay i,
WWOHOUMEHWE, 0BHY CXEMY NOCUABHHA CuZHAAY NPULDMY
chimna. T'dpudka dpykobaxa naama poamawobasa makuM
4uHom, Wo chemonpikiMaowas nobepxyio cBimnonpudoMHuM
mina 3bepHera do npocmopy Busbnerns dumy.

Ananis podomu npubedenozo cnobiwybaya ma/aBo kamepu yaobnoBans
TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu
ynobnobanks kpiss kopnyc cnobiuybasa

Homep nomexmy

IN1195977C

Cxema HadxodxeHHs
dumy Go noxexHozo
cnobiwyboqa.
Bud aHuay

l'opisoHmansHe pibHoMipHo-
po3acepedxexe HadxodxeHHs
dumy b kopnyc 360°

(xema HodxodxeHHs
dumy o noxexHoza
cnobiuyboya
Bud adoky.

Kopnyc noxexwozo cnobiwybaya

-y

BﬁT TRB
g O

B. Moxune;
C. Noxune

=]

o

z Cxema HaGx0BxeHHs

E nomokib y

5| DumipobonsHy

3 KaMepy

=

s Bud aHu3

3 ¢ Hadxo@xenHa dumy

do kamepu: 360° 30 2C.

Jam.

Aucm N Gokym.
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Cxema namexmy: TexHiHHU onuC namexmy:

lemexkmop dumy xumno dna nominweHs 33opy dumy

HOMALYS AHonia pofiomu npubedennzo cnobiuybaya ma/ao KaMepu yobnoboHHa
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

Mpucmpid Busbnexks dumy Mae Busbnerna kavepu na urobnaBaHHA kpiak Kapnyc coBiugboua

Biddopy npad dumy Bid Hobkonuwke0zo cepedobuuia.
U.S. Patent May 12, 1998 Sheet 1 of 5,751,218 : i
BusbnexHs kamepu dosbonse uupkynauii nobimps, ane

ONMU4HO HeNpo3opuM. LA Kogizypouis € munobum dumobi

H : US5751218A
cnobiwybayi, Honpuknod. Xumao Buskoyae BikHo xo4a sike bl

noBimpa 3 HobkonuwHe0zo cepedofuwa uupkynoe B i 3

Busbnesws kamepu. Bucoma Bikko npudnusHo 3dizoemscs 3 Ciiewc FinEiBtiE

kaMepu. Keddx nonami poamawobyemscs Y Bikki | duty Do noxexHozo
. cnobiwyboya

Hanawmobyemecs sk nepebephymud frustaconical ynena Bud a3y

["opi3oHmansHe piBHOMIpHO-
po3ocepedxexe HODX0OXeHHS
dumy b kopnyc 360°

ST e

Brympiwkid kpad Keddx nonami Bidcmasi Bid kamepu. Moxuni

nonami Badobx Hwux acnexmib B KoHDIz2upauia, NoKPAWYE

yymnubicms wasxom 3dinsweHs GuMy Lupkunauil Yepes

kamepy. Ls konpizupawis kepibruumba noBimpsxuMu
Cxema HaGx0BXeHHs
dumMy o noxexHoza
4uHoM, Wod dum me4e nezko B kamepy Busibrexns cnobiwybada
Bud doky.

Kopnyc noxexwozo cnobiwybasa

nomoKkaMu, 303Bu4al cmBopoMLCA NOXEX KO CMENg MakuM

A. TopiagHmansHe

(xema HodxodxeHHs
nomokif y
BumipobansHy
KaMepy
Bud 3uay

BumipeBiansHo kaovepa

Hodxodxexs dumy
do kamepu: 360° npomu 2.c

(xema namexmy TexHiHul onuc namexmuy:

demexmop dumy

Ananis podomu npubedenozo cnobiwybaya ma/aBo kamepu yaobnoBans
TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu
ynobnobanks kpiss kopnyc cnobiuybasa

QHomauis

bamapes npauwe i Moxe Bukopucmobubamu ioxi3ouiiHa

kamepa ado HgpasepboHul demexkmop demexkmop dumy. Konu

U.S. Patent Mar, 17, 1981 Sheet 1 of 3 4,257,039
BydunsHuk noHuoz cnpaukobye BHacidox HosBHocmi dumy
Fig. 1. S piBHIB Buwe 3HaYeHHA 30300Me2iCh CPUUMOEMLCS Homep nomexmy US4257039A
' demexmopa, cnpauwBonks SydunbHUKD | KOXEH 3
o ) = /o nodydobaxux b chimno 2opume. ABmoHomMHUL odizpibay
6—8
Zas chimno, energizeable, ckosoh emexmop npucmocoBaxul Cxera Hadxodxers
dumy Go noxexHozo
3binsHumucs odud ckasad Bozwib enekmpuyko | Bymu nid o | cobiwyboyo
=3
2 T Hanpyzoo B mod xe yac, iHwu ckasob BozHib sHoxodumecs | 5 Bt 4ty Topia0HMansHe piBHOMpHO-
# " L=
fid Hanpyzoi % po3acepedxexe HadxodxeHHs
a dumy b kopnyc 360°
2 A—=> A
o
£ |Cxeva Hodxo0xeHHs
2 |dumy 8o noxexHozo T T
cnobiuyboya C C
Bud adoky.

A. TopisoHmanske
(. BepmukansHe

=]

g‘ Cxema HaGx0BxeHHs

= nomokib y

5| buMipobaney

3 KaMERY

£| Bubanuay [opi3oHmansHe pifiHoMipHO-

= po3ocepedkeqe HadxodxeHHs
dumy B kopnyc 360°

/lucm
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Cxema namexmy: TexHiHHU onuC namexmy:

[ToE@HORHA IDHI3QUIT | GOMOBAEKMPUYHUL Cemekmop duMy

AHOMALYS AHonia pofiomu npubedennzo cnobiuybaya ma/ao KaMepu yobnoboHHa
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

MoedHaHs muny demexmap cknadaemscs 3 pociobaqxs urobnaBaHHA kpiak Kapnyc coBiugboua

U.S. Patent  sep.4, 1984 sheet 10r2 4,469,953 | ctimnn Gemexmap | demexmop iovizauii, B siamy nadipum
Cmpukmypu memHi kamepu dna poscinbanxs cimna

cnobiwyboy cknadoemses 3 enekmponpobidux nacmuyHozo

- - - HoMep nomexmy: USEL69953A
Mamepiany i QYHKLID Ak 3obHiwxi enekmpodu demekmop
ioHi3auil po3kpuboemscs. Ynexu ioHizauioHuU demekmap dumy
i Bunpominiboya i chimno 3owdybanks enemeHm dna i T
poaciiebaxns cBimaa cnobiwybey brawmoBaxi mak, wo dumy do noxexHozo
B b 3 R 2| cnobiwyboyo
=1
chimno BunpoMinoembca BxepenoM chimaa | BidoBpaxexHs =4 Bud 33y
. . =
cka3sab nnocmukku wnenamu | He BBodeme chimaovymaubux | S
2
(=)
eneMeHmid. 2
]
% ’
a
] 3 —
o
£ |Cxeva Hodxo0XeHHs
2 |dumy Bo noxexHozo
cnobiwybaya.
Bud sdoky.
A. TopiaoHmansHe
=1
H Cxeva HodxodxeHHs
E nqmul(lb y
5| buipobansty
3 KaMepy
%L Bud 3Huay ["opisoHmansHe piBHOMIpHO-
« po3ocepedxexe HadXoOXeHHs
dumy 6 kopnyc 360° 30 2C
(xema namexmy TexHiHul onuc namexmy:

Namyuk nonyMs i Gumy

AHuai padomu npubedenozo cnobiwybasa ma,/ado kamepu ynobnebBarHa
TexiuHi xapakmepucmuku Hadxodxexns dumy do BumipobansHoi kaMepu
ynabnobianks kpise kopnyc cnobiwybasa.

QHomauis

[Nemexmop BozHi i dumy {4) Bukopucmobye cmamucmuyHud
aHani3 nodanyozo Ha HbO20 iHppoyepboHozo

BunpoMiHOBAHHA. CnekMPaNkHI IHMEHCUBHOCM

Bunpomitiobans, wo nadoe Ho noxexHud demekmaop, Homep namexmy EP105714981

feanepepbro Bumipomsca Ha dbox dobxunox xBuns,

Bnusbkux do iHgpoepboHoze, | 3 uux Bumipld Buxodums
(xema HodxodxeHHs

mumyacaboi pad budumux hemnepumgp dxepen. Aumy 80 noxex+ozo

CnekmpaneHa wWinkHicms nomyxHocmi (PSD) i dyHkuis g cobiwyboqa,
=1 Bud anua .
winsHocmi GmobipHocmi (POF) 3daomscs meMnepamup | e BepmuxaneHe piHoMpHO-
g po3acepedxexe HODX0DXeHHS
Oxepena docmamni nA BuaHa4eHHs HOABHOCMI NoXexi 2 aumy b kgpnyc
nodnu3y demekmopa (k). Nemexmop (4] Moxe Brasybamu Ha | & v
HaaBHICMb noxexi B cycidnid kimnami Bid BunpomitiBaHKs, 5 %
Ake NOOE Ha He020 Yepes biddumms Bid 3BusaiHux £ |Cxema HadxodxeHks
: ) . . |2 |3umy Bo noxexwoza T T
Byditenchux Mamepianib. Bunaxid cmocyemscs Memodonozii cnobiytosa £ (
Busbnexrs noxexi ma / afo dumy | Bidnobidozo npucmpon Bud sboky,

(. BepmukansHe,

N
=4 1
g (xeva HadxoOXeHHs = =
= nomokib y
5| buMipobaney
3 KaMERY A | N
£| Bubanuay Bepmukanste pibHomMipHo-
[==]

po3ocepedxexe HadxodxeHHs
dumy & kopnyc
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Cxema namexmy:

TexHiHHU onuC namexmy:

PomoenekmpuyHUL Damyuk dumy | kopodka damyuka duMy
aHomauis

@omoenekmpuykd symauba 0o dumy kamepa b cinud
symnuboi kopodu, aka Micmume uunMBpUSHUD KopAUC, AKUD
MaE BHYmpiwH | 30BHIWHD CMiHKU 3 BepmukanbHuMY
omfiopaMu 3 3okpumuMu 6BOMa KHUSMU UUAHOpU4HOZ0
KOpNUYCY, NPUYOMY KOMEPQ XapaKMepu3YEMsCS BHYMPILKIMU |
30BHIWHIMU CMiHKAMU, 30KpinneHuMU B kinsueBomy nidcmab |
bumszrymuMu bzopy Bo cmenl uuniHdpusHo20 KopnyCy;

unobnobianks kpiab kopnyc cnobiuybasa

Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

u ) ] : Homep namenmy: USE315158A
U.S. Patent Feb. 9, 1982 Sheet 1 of 3 4,315,158 | onopa Ona chimumescs enevexma i chemonpidiMaowezo
Fgla £N1eMEHMA, DNOPQ K020 2epMemuyHo BemanoBnena hu
NG 7] BHUMPIWHEOMY Kpai kinsugbozo nidcmaby; Bucmynu dns
Frgho NezK0Z0 30MiHeHHS, WO npoxodame b pqﬁ\unhﬂumq HONPAMKY i T
- i WeHaUMeHwe Bid odHiET HOCmUHY BrympiwHbOi nobepxki no Aumy o noxextozo
£ Brid dobxuHl koxHo20 3 BHUMPiWHE020 | 30BHILHE020 o cnofiyboi
£ 3 & enemesmid oBonowky; | wap ocnadinexHa poscisHozo cbimna, |8 Bud akusy
A cpopmobaHul, WoHaiMerwe, Ha BrympiwHil nobepxHi | ['opisoHmansHe piBHoMIpHO-
4 1 LuniHdpusHozo kopnycy dns ocaadnexHs poaciaHozo chimaa, g po3ocepedxexe HODX0OXeHHS
Fig. 2, wa Burukae Bracaidok BidodpaxexHa npomena Bid g dumy b kopnyc 360°
] chimumbCs enemeHma. = 3
a
>
] i S
= £ |Cxeva Hodxo0XeHHs
;s : 2 |dumy Bo noxexHozo
cnobiwybaya.
Fig.3 il Fig. U Bud doky.
ay "
I 6 Pe & n A. TopiaoHmaneHe
HY He Ha
=
§ (xema HodxodxeHHs
E nqmuKlD y
5| buipobansy
3 KaMERY
=
== Bud anus
= . HaBxodkentst Bumy
do kamepu: 360° npomu 2.c
(xema namexmy TexHi4HUO onuc namexmy:
[lemekmop Gumy i Bozxo
aHomaLis Anania podomu npubederozo cnobiwybasa ma/aBo kavepu yaobneBoxHs,
oviauinuil Gemekmon Aumy | BozHo MCmUMS AUMUG TexHisHi xapaxmepucmuky HodxodxexHs dumy do BumipobansHol kaMepu
! 2 i ynobnobanks kpiss kopnyc cnobiuybasa.
nnacmukoBud kopnuc, skul Micmume ByanoBe kinbue dns
nidmpumku BiGpYoHoi NNOCMUKU, AKO € YOCMUHOO
cuzhanizauil. TpuBioza Moxe dymu BuknukaHa
US. Patent  Jul 4, 198 shet 1ofs  4.845.474 Neapenekmpuka oo enekmpOMEXTHIMHUM NpUCMPOEM. ko

demexmop xap4yembcA Bid Bamapel, yacmuna kopnycy
Bupiaaiome, wod moxHa 3yna Bumazmu i Bemabumu
ympuMybay damapel, akud admomamusHo Bemynae B
KkoHmakm nicas bemabku, wod nodabomu enekmpoexepzin &
enexkmponHY cxemy demekmopa Bumy. 0BuH enexkmpod
emanoHHoi kamepu 8na demexmopa dumy copmobanul
wnsxoM nauky xbunen npunas Bidkpumon MemanizobaHoi
odnacmi Ho dpykobakid nnami. KoHmakm 3 pyxoMuM
eneMeHMmoM cuznaniauii | 3 bucokoiMnedancHuM bxodoM &
iHMezpanbHit cxeMi 3BIICHOEMLCA YPe3 NPYXUHU, Aki He
cnasti 0do HE npuBaperi. 3obHiwks cmopoxa demexkmapa
dumy | BozHio ymbopeHa vacmkobo kpuwkoo dumobol kamepu,
ke cmbopoe piski enexmpuyi kamaxkmu 3 dpykobaHon
nAIMoN Ha enekmpusHux npobidHukax, ski BuzHymi no kpao
nnamu i aanaski xbunen. lemexmap dumy i Bozio 3iBpanul

Homep namexmy

USLBL5LTLA

(xema HodxodxeHHs
dumy Go noxexHozo
cnobiwyboqa.
Bud aHuay

l'opisoHmansHe pibHoMipHo-
po3acepedxexe HadxodxeHHs
dumy b kopnyc 360°

(xema HodxodxeHHs

Kopnyc noxexwozo cnobiwybaya

Ge3 2Bumib, | Bei enekmpUYHI FECHOHHS MiX KOMNOHEHMAMU dumy o noxexHoza B B
BukoHyemeca Ge3 abapobaonss, pusHoi nadku ado Gyde-AKai cnobiwyboq
naiku, kpiM nadku xBuneo dpykobanoi naamu. Bud adoky.

b. Maxune

=]

o

£ |Cxema Hodxadxenks

E nomokib y

5| DumipobonsHy

3 KaMepy

=|  Budanuay lopi3oHmaneHe pifiHoMipHo-
o

po3ocepedkeqe HadxodxeHHs
dumy B kopnyc 360°

Jam.
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Cxema namexmy: TexHiHHU onuC namexmy:

®omoenekmpiyHit demexkmop dumy
AHOMALYS AHonia pofiomu npubedennzo cnobiuybaya ma/ao KaMepu yobnoboHHa
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

Hadoemecsn Qomoenexkmpikid Bemekmop Bumy, fkud Moxem urobnaBaHHA kpiak Kapnyc coBiugboua

WO 2013/030918

PCT/IP2011/069438

Bisbnami 0iM 3 CkpoH moyHiCmi. Bukoxid cmocyemecs

(&1 g qpomoenekmpidHoMy demexmopy duMy, Akul € noMoulbl
11a / chimna bisbase div, ymo Hodxodums B kopnyc. fawid Buxoxid
i H : USE596465A
: 3afesneven: cbemouanyymowum enemeHmom, Fkud ikl
[ \ | s
21 nepeddayeqns ocodon do odnacmi Buabaewks B kopnuci u
8—1| \‘Z bubody koxmponeHul chimno B odnacme Busbnekns; CxeMa HadxoBxeHHs:
11— —20 chemanpikimaowid enemen, Akul nepedlia4enys b dumy 8o noxexkozo
=<5} ) , 2| cnobiwybosn
g 2 NDADXEHHI N030 DNMUSHI WARXY KOKMPONLHOZ0 Chimna .% Bud 3au3u‘
15— .--AR cbemouanyqanwezo enevenma, 3bepHeHns o oBnacmi 5
13 . 4% BunfinenHs, u Bisbnae diM Waaxam npulaMy po3cisHozo E
=18 chimna koHmponsHozo chimna, Akud nonan b BiM u poacisHil; % [
9— ]
17 u bidoBpaxae enemenm, Akul nepediadens ycepedivi =
) £ |Cxeva Hodxo0XeHHs
9~ |- 99 Kopnycy, 2 [dumy 8o noxexHozo T T
y cnobiwybaya. ¢ C
i .’3 .,] } : Bud doky.
a [
5 4 13b C. BepmukaisHe

i T

=]

g (xema HodxoDxeHHs - L,

= nomokib y

5| buipobansy A R

3 KaMERY \

2

] Bt a1y Bepmukanbte HadxodxeHs dumy
o kamepu

(xema namexmy

TexHiHul onuc namexmuy:

llemekmop Gumy chemopaccedbaowezo muny 3 noAinWeHuM
HynbobuM pifiHeM

Ananis podomu npubedenozo cnobiwybaya ma/aBo kamepu yaobnoBans
TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu
ynobnobanks kpiss kopnyc cnobiuybasa

QHoMaLis

Nomyuk dumy chemopacceubonwezo muny doHozo Buxoxody
Mae deany nodipuHmobux enemMesmib dns none2weHHs

US.Patent b ton  swazaro 5587790 | nounuty Qumy, wo Hadvodums 330t | ne nepekpubasks
chimng, wo wadxadums 330BHi; Benuky Kinskicms BxidHux
FlG. 2(6} ombopid dnA dumy, koxHe 3 Akux ymbopeHo NPOCMOpoM Mix

K
L —

NAPHUMU CYCidHiMU enemeHmamu Aadipulmy; kaMepa
Buabnerks dumy, Ak ymBopexa B LeHMpansHID Yacmuki
nodipumobumu enemenmanmy; chimnobunpomMidoHuX NpUCMpIU
dna Bunpominobarks chimna & kaMepy Busbnenns dumy; i
cencop chimaa 3ns Busbinedns cBimna, sikul poacioemecs
dumom B kamepi BusBnenna Bumy, NpuyoMy NPUCMPID NpUCOMY
chimna Mae anmuyHy Bick, ska nepemunae & kamepi
Busbnerks dumy onmusHy Bick npucmpoin BunpoMiHOBaHHS
chimna nid kymom po3ciobaqna B dianosol Bid 60 ° do 80 °,

Homep nomexmy

US5587790A

Cxema HadxodxeHHs
dumy Go noxexHozo
cnobiwyboqa.
Bud aHuay

(xema HodxodxeHHs
dumy o noxexHoza
cnobiuyboya
Bud adoky.

Kopnyc noxexwozo cnobiwybaya

“
A—> A

A. TopusoHmansHe

=]

o

£ |Cxema Hodxadxenks

E nomokib y

5| DumipobonsHy

3 KaMepy

=|  Budanuay T'opiaoHmansHe pibHoMipHo-
o

po3ocepedxexe HadxodxeHHs
dumy 6 kopnyc 360° 30 2C

Jam.
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Cxema namexmy:

TexHiHHU onuC namexmy:

U.S. Patent  Jan. 14, 1986 Sheet 1 of 3
2

%m\e

4,564,762

L
~

demexmop OuMy

Brok ioHizauilHozo demexmopa dns Bukopucmanks B
demexmopi Bumy Brnioyae B cede cmikky Kopnycy, wa
OXDNMKE (DHI3AUIUHY KAMEPY, NPU4OMY CMiHKD MOE omBopu
@A npoxody nobimps 4epe3 kamepy, NPU ULOMY GPOHMAALHD
nobepxHs cminku, sika niddoemeca Bnauby aycmpivHozo
nobimpaHozo nomoky 3 3adaHozo Honpamky, Rbnse colion
HOxunexuU wodo nepecidkol dpuzul nobepxHi, Aka nidngeae
Bnauby nomoky. NepedHs Yacmuxa Moe Gopmy |
po3mawoBaa makum yuHoM, wod Bidxuasmu nobimpaxud
nomik, B winoMy, do dpuzoi nobepxHi, a dpuza nobepxHs Mae
(opmy i posmawobana, wod Bidxuasmu nobimpaxud nomik, b
iAoMY, Y Hanpavky 0o GpoHmansHai NoBepxHi, NpU UMY
dopHa | nonoxeHHs nobepxoHs cninsHo poamowoBoxi mak,
wad Buknukamu Bidxunenxs. nomoku nobimps cxodambes i
ymbopiooms odnacme nobimps nodnuay nepemuy
noBepxob, ska 3Haxodumscs nid Bisw Bucokum muckom |

finbw nobinsHoo whudkicmie, Hix 3ycmpisHuU nomik nobimps.

Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu
unobnobianks kpiab kopnyc cnobiuybasa

Homep nameHmy:

US39341465A

(xema HodxodxeHHs
dumy o noxexHoza
cnobiwyboya
Bud 3Huay.

Ny b
AR

lopu3oHMansHe HodxooxexHs dumMy
do kaMepu

(xema HodxXooxeHHs
dumMy o noxexHoza
cnobiwybaya.
Bud doky.

Kopnyc noxexwozo cnobiwybasa

ST e

A. ['opusoHmansHe

=]

=4

z Cxema HoOX0BxeHHS
= nomaki y

S| Bumipobanshy
3 KaMepy

‘£ Bud anuy

5

[==]

AT

Moxune HodxodxexHa dumy
o kamepu

(xema namexmy

TexHi4HUO onuc namexmy:

PATENTED 4an 8 73

Taoarrerstors:
Forsrasd 6. Bornes,

3.710.365

EnexkmponHul demekmop dumy
QHomauis

BunbnexHs ma nonepedxeHHs npo Hedeaneywi ymobu duMy i
menna 3dilcHOEMbCs Mepexenn, b skil gomoeneMeHm
3anyckae kepobaHud mupucmopom cuzHan mpubozu y
Bidnodios Ha Bigdume BI0 yacmok ocbimnenks Bid cnanaxy
NOHUOZA CuHXpoHiaauii B chimAOHENPOHUKHOT KaMepi
Jemexmopa, Sika NPONYCKE SOCMKU JUMY, WO NISHIMOOMBCS
nidHiMaEMbCA noBimpsiM cmpymu, kaMepa demekmopa
opedpexo, 3duma 3 naHmenuky i cnaubna Ha nobepxwo, wod
cnpuamu nepeddayybouM peakuil Ha dum, | mepModomHuK,
nidknoyeHud 3ns 30nycky mupucmopa, konu nepebaxaiome

eexmu ok Puxa menna

Anania podomu npubederozo cnobiwybasa ma/aBo kavepu yaobneBorHs,
TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu
ynobnobanks kpiss kopnyc cnobiuybasa

Homep namexmy

US3710365A

(xema HodxodxeHHs
dumy Go noxexHozo
cnobiwyboqa.
Bud aHuay

l'opu3oHMansHe, bepmukanbHe, 3HU3Y ma
3bepxy Hadxodxenns dumy o kaMepu

(xema HodxodxeHHs
dumy o noxexHoza
cnobiuyboya
Bud adoky.

Kopnyc noxexwozo cnobiwybaya

A. [0puU3oHMANEHE,
C Bepm. 3Huay;
D Bepm. abepxu;

B Tomaon £ Plioce ﬂuo:fnqy’ -
Si_l‘ (xema HodxodxeHHs
(=}
= nomokib y
5| buMipobaney
3 KaMERY
= Bud aHuay
2 T'opusoHmansHe, bepmukankHe, 3Huay ma
3bepxy HodxodxewHa dumy do kamepu
/lucm
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Cxema namexmy:

TexHiHHU onuC namexmy:

U.S. Patent

Dec. 8, 1981

Sheet 3 of 6

4,305,069

[lepcokansHul demekmop duMy | Bozkio | Bok nonepedxeHHsa
QHomauis

Bunaxid abaqe cofoe koMBiHobany cucmemy Buabnenns dumy
i noxexi ma cuzHaniaouii, sxa Bknoae b cede
nepconansHul Bnak Ha Bamapedkax i Bnok nidmpumku AC /
DC. Bin 3ade3neyye abykoby ma BisynnkHy cuzHaniaauio i
abapitHe ocBimnenHa. MepcoHonbHUL Bnok nidkn4aEMbLCS do
nidmpumypyozo Bnoky Gns 3apsdku akymyagmopa i
3aBesneqye codomkobul domuuk dumy | Bozxio npu

Bukopucmarki B ysoMy pexumi

unobnobianks kpiab kopnyc cnobiuybasa

Anania podomu npubederozo cnobiwybaya ma/aBo kamepu yaohnobarin
Texri4Hi xapakmepucmuku Hadxodxexna dumy do BumipobansHol kaMepu

US&305069A

Homep nameHmy:

(xema HodxodxeHHs
dumy o noxexHoza
cnobiwyboya
Bud 3Huay.

BepmukansHe HadxodxeHHs
dumy B kopnyc

=
(xema HodxXooxeHHs
dumMy o noxexHoza T T
cnobiwybaya. C C

Bud doky.

Kopnyc noxexwozo cnobiwybasa

C. BepmukasnkHe

=]

g Cxema HadxoOXeHHs

= nomokib y

5| buipobansy

3 KaMERY

£ Bud anuay Topi3oHMansHe piHoMIpHO-
[==]

po3ocepedxexe HadxodxeHHs
dumy b kopnyc 360°

(xema namexmy

TexHiHul onuc namexmuy:

U.S. Patent

FIG.
® w2

Dec. 15, 1581

I

4,306,229

Nemexmop Gumy 3 B3yDaBaxuM N'E30eNEKMPUYHUM 3YMEROM
OHOMALS

MMoxexHud demekmop MICMUML N'E30NEKMPUHUL NEMEH,
npukpinnenud do BiBpyooi YacmuHy, AKO € YaCMUHDD
KOMNOKeHma, Wo cmaHobume demekmop. KoMnoHeH, fkud
mMoe QuHkuio Bidpauii, Moxe sBaamu codon kopnyc,
enexkmpod ado Aydb-skull iHwul BidnoBidHul enemexm. TakuM
YUHOM, N'E30enekmpuyHLl 3ymep Bdydobonud b demekmop,
ymBopioi4u npocmud | KoMnakmHUG noxexHud cnobiwyboy 3

NPUCMPOEM CUZHOAI3AWT

ynobnobanks kpiss kopnyc cnobiuybasa

Ananis podomu npubedenozo cnobiwybaya ma/aBo kamepu yaobnoBans
TexHisHi xapakmepucmuku Hodxodxexns dumy do BumipobansHol kamepu

Homep nomexmy USL306229A

Cxema HadxodxeHHs
dumy Go noxexHozo
cnobiwyboqa.
Bud aHuay

BepmuxaneHe piHoMpHO-
po3acepedxexe HODX0DXeHHS
dumy B kopnyc

“Z
A—> €«

(xema HodxodxeHHs
dumy o noxexHoza
cnobiuyboya
Bud adoky.

Kopnyc noxexwozo cnobiwybaya

A. TopusoHmansHe

N
=4 1
g (xeva HadxoOXeHHs = —
= nomokib y
5| buMipobaney
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po3ocepedxexe HadxodxeHHs

dumy & kopnyc
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U.S. Patent  July 19, 1977

4,037,206

Sheet | of 2

IomiacuwitHun dumobud cnoBiwyBay 1 cuzHanisouws
oHomauis

Iowizauinud Bumobul cnofiwyBay, acodnubo nidxodums dna
nobymabozo Bukapucmanks, npaype Bid domape | 3'eBhoHud
3 HE3ONPQOWEdCA NUMLCYDYOIN CUZHONGHO! NOHLNZOM.
[lemexkmop Mae ceHcopxy kamepy, ymbapensy nepdopobonoi
vemanebon ofonoHkon | enexkmpodoM, Brepeduni Akozo
yenmpansHo poamawohoHul i3aneobane Gxepeno
Bunpomiqobaonna 3ns zeHepauli cmpymy ioHiouii dna
Busbnenna dumy ofio mwux nodidkux oeposond. Mokuoz
obopilHoi cuzkoniaowil Budoe nunscyp4ul cuzdan mpubozy,
«oau pibki Bumy nepebuwyoms 3080HU0 3HoYeHHA. Cxema
cuzHaniaouil mokox Braouoe B cede cxemy BusBienus
HU3LKO1 Hanpyzu @A nodaui cuzsany mpubozy, Koy
HOBAUXOEMBER KiHEUb KOPUCHOZO0 mepmiHy cryxdu Samape.

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂuannhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

Hosep nameHmy:

USL037206A

(Cxema HatodxeHHs
dumy do noxexHozo
cnofiuyboya.
Bud 3Huay,

N 4

2 N

Bepmukanste ma 20pu3gHMansHe
HodxodxeHHs
dumMy b kopnuc

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.

Kopnyc noxexuozo cnoBiuyboso

AP P I ISP PP
A=> €«

il
C ¢

A, l'opusoHmansHe
C. Bepmuxkanbre

=]

g CxemMa HOOXoTxEeHHR
= nomokiB y

& Bumpobanshy
g KOMepL.

2 Bud 3Hu3y,

@

N 4

["opi3oHmansHe piHOMIpHD-

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

"S 2754347

FIG.1

Npucmpit dna busbnesus Bumy 3ns npuzomubanks ixi
oHomauia

Bunoxid Bidocumses o npucmpon BusBaenns dumy, Akud
MICTUMb, WOHOUMERWE, 00UH onmusHUO nepedaboy (10),
ujpHaiMerwe, otus onmu4Hul demexmop (1) | enexmpon
3ncodu (20) dnA 0HONI3Y CUZHANY, NPUOHAMDZ0 ONMUYHUM
Demexmopon, WARKOM PO3NiaHOBOHHA HMeHCUBHICME cuzHony
JHUKYEmLCA B Brocnidok nepeboHmaxexts onmu4Hozo
wasxy 17), 300HAmo20 CuzHanoM. 32i0Ho Buxaxody
onmusHul demexmop (1) i nepedaboy (10} BemanoBreni o
NPUCMPD], WO YHUKHYMU BnmusHoi i3onauii npucmpai ma /
odo onmusHozo whaxy (17) Bid Bunpomiviobosns podoyoza

cepedobuwa npunady </ P>

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
ynobnobanks kpisb kopnyc cnobiwybosa
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U.S. Patent
FlG. [

3,914,616
FiG 2

25 Al 46 36
iy Sl

Oct. 21, 1975

FIG.4 o

P
[PowzR o
rrferrn |_SFLIE£E_
-
—VOLTAGE
LjLEveL
peTe

demexmop SumMy
oHomauis

OnmusHud Demexmop BumMy, AKUD MOE MPU KOHUEHMPUHHI
cmiHgU 3 woxobumy ombopamy, wod 3adeanesumu
oBCoNOmHo Mmemky BHympiwHo kamepy, B skid Maxe Bymu
BusBnenud chimno, Biddume Bid 4ocmok dumy, ane Bre x
donyckne nezeul Bid Bumy B 3omemeny kamepy,
Binoyan4u Makox CNeuionsHUG Kopnyc, ofkonuwHIO
KOMEPY, AKD Micmums Mae Benuky Kinskicms Byaskux
npopiai, npusHayexLx Gaa nopuwexHs nomaky noBimpa |

CmuMynboHHA nompannsHAg dumy B koMepy,

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

Hosep nameHmy:

USL037206A

Kopnyc noxexuozo cnoBiuyboso

(Cxema HatodxeHHs
dumy do noxexHozo
cnofiuyboya.
Bud 3Huay,

N 4

2 N

Bepmukanste ma 20pu3gHMansHe
HodxodxeHHs
dumMy b kopnuc

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.

L .
A=> €«
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A, l'opusoHmansHe
C. Bepmuxkanbre

BuMipobosisHo kamepa

CxemMa HOOXoTxEeHHR
nomokiB y
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KOMepL.
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po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy
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4,238,679

Sheet 1 of 4

U.5. Patent

Dec. 9, 1980

[ByxkamMepHLId LOHU3OUUOHHED DemMobol uabewamens b
clope

AxHomoyus

Yaen kopnyco, cocmasuul ua Bnokupyowux vacmed dnq
byxkamepHoz0 UoU3TUUOHHOZ0 demexmopa Duma, B
KOMOpOM Y3en umeem 00Ky ykubepcansHun 2onabky
demexkmopa duMo, KOMOpOA MOXEM Gumb AEzKo 30KpyHeHa &
odkod ua muoxecmbo Budupoersx adonmepsl ockob,
nofxodswux AR KOHKDEMHOZO LCMOYHLKD

numaHus [onobka demekmopa duma Bxnoyoem B ceds
BSnokupyowye cBopky MOTYNA UOHU3OUUOHHOD KOMEPH,
J0WUMHA PLIMELEHHUD MeXTY KPLKOD oCHOBaHURA
ndonmepa U kphiwkol demekmopa dumo. onofko
demexkmopa Moxem Swmb ydoneHo Kok omdeasHas
clopoyHas eAUHULA U3 KaHkpemHozo ochoBanus adanmepa,
u, kpome mozo, zonobkn demekmopa moxem Bume nezxo
po3odipana 0rA ydoneHun MOGYNR UOHU3OUUDHHOD KOMeps
AR PEMOHMA UAU 30MEHy. Kphiwka demekmope duma uMeem
topMy nocydy, Benonvensue b Bude kowyca b gopme
UCeYEHHOZ KOHUCO. BHUMPEHHAR Yocmb 3mod cekuuy
copopmupobiona © pedpamu dednexkmopn dumo

Modyns uoHU30UUOHHOU kaveps Bknovaem B ceds Brewnud

nonefiol MpaH3UCMOpPHEL 3KPOH, KOMOPKD HE MOMLKO
oCATBAREM NONA3UMKKE NOAR, HO Makxe noabonsem
JOWUMHOMY 03P030ALHOMY NOKPHMUE MPoH3UCMOpa

MUHUMUaupoBoms noxHee cpoSomulosus

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
ynobnobanks kpisb kopnyc cnobiwybosa

HoMep namexmy:

USL306229A

Kopnyc noxexwozo cnoBiwybouqo

Cxema HabodxeHHs
dumy B0 noxexHozo
cnofiwyboda.
Bud 3nuay.

N 4
3

» N

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.

S
A—> «h

A, TopusoHmansHe

BumipoboneHa koMepo

[xemMa HODxodxeHHR
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KaMEpY.
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Cxema nomenmy

TexHiMHul onuC nomekmy

Hodwymnubud demekmop dumy
oHomaws

Poakpumo demexmop BuMy, WO NPOLE 30 NPUHLLNDM
poaciatozo cimna, axud Bonodie podoyol symaubicmi, ska B
decamiu paaib Buwe, wix y emexmopib Bumy, Gocmynsux &
foHud yoc. Bukopucmobyemscs feanty tkepen chimaa, ix
chimnoBi npomen cpsmobos padionsHo Bo Uenmpy
UUNHApUHHE | BEMEXMOpHOU KOMEPU, WO MOE d3epkankHyY
cmiHky, sk Bidduboe chimno #o3o0 do UBHMPY KOMepU, muM
camum Ackpobo Buchimaposy ueHmpansHY 30HY
demexmybaxHA. Poaciane chimao Bid Gumy B Wil 3osi
BusbasemsCa pomoeneMeHmoM Nid APAMUM KumoM do
Cxodswumca MHoxuHKUM ChimnoBux npomenit. Dna
O0CAZHEHHA 3HOMHO NoAINWenon cmodinsHocmi chimaobidday,
Ao 3ofesneyye HodBucoky symnubicms, Gxepena chimng £
chimaodiodu, 3'e8Hani nocnidobHo | kepoban Byxe
cmafineHum BxepencM nocmilkoi Konpy2y, AKUD maxax
xubums qpomoenemeHmyol Demekmop. L cucmema Hoduboe
Bpoxoo4y Humnubicms Npu DOHOMOCHOMY 3MEHWEHHI
nomunkobux cnpousobiyboss, skl Bynu nowupexon
npodaemon, nob'A30H00 i3 3ucuanaMu Wodo NdBUWEeHHS
symnubocmi demexkmopa dumy. Bepysu Go ybozy, wo Mema
U020 BuHaxody noanzae b moMy, Wod nosinwumu CYCRINEHY
Beanexy, noninwenns makox npedcmabneni B 3Bopi dumy, 30
donomozon 4ozo HobkonuwHe nobimpR whudko | egekmubxo
nodoemecs & comy ocepedok demexmopa 3 BukopucmasHaM
xonBexuidHux cmpumiBl, siki NOCUNDRMLCA 0BPOTUHOMIMHUM
Gu3ndHoM KopnuCy, HaBKoNUWHE020 oCepedok. |

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

USL037206A

Hosep nameHmy:

N 4

(xema Hadxodxenns =
dumy do noxexHozo
2 ™~

cnofiuyboya.
Bud 3Huay,
BepmukansHe ma 20pU30HMANEHE
HadxodxeHHs
dumMy b kopnuc

L .
A=> €«

il
C ¢

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.

Kopnyc noxexuozo cnoBiuyboso

A, l'opusoHmansHe
C. Bepmuxkanbre

N 4

=]

g CxemMa HOOXoTxEeHHR e o
= nomokiB y

& Bumpobanshy

-E KOMepy. % N

§ Bud 3Huay. ['opi3oHManLHe piBHOMIOHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

U.S. Patent  oct 17, 1978 Sheet | of 2

4,121,110

OnmusHo 3mienul demexmop Duy
OHOMALA

OnmussHud Bemeimop umy 3ns imnynechol ofio
fe3nepepoi podomu, b Akomy Bukopucmobyemsca onmuyKe
aMiwenna dxepena chiman | npuiMansHozo nepembopebayda,
wod sofeanevumu pofomy demexmopa B maskax 3 Sinswoo
symauticmio, cmedineHICMI | MHIOHICMIE, K% APU HUSBKLUX
pibusx ochimnersa. OnmusHe auiweHHa Moxe Sumu
3nfie3neyexn poacine CAIMAD ONMUYHUM IHMEZPAMOpON,
noffa3aHum 3 dxepeno chimao, wo Buknukoe
wokmponsobaxe Bnnub chimno Ha none 3opy npudmansHozo
nepembiopuboya Pezunobosua BidHocHoz0 nonoXeHHa
dxepena | nepembopebaya chimaa | poamawybasya Bop'epy
MiX LUMU EAEMEHMOMU, 0 makax Baackukib yux enemenmit
3ndeaneyye doBomkobud KOHMPONL ONMU4HOZ20 3Cyby
Kopnyc demexmopo 3ode3nesenull nnoBuuMy npoxodamu dna
Be3nepewkodHozo NPOXODXEHHA HOCMUHOK DuMy y
BHympiwHE onmuyHy kamepy busBnenHs.

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
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Hoep namenmy: USL3062294

N v
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Cxema HabodxeHHs == =
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cnobiubaa. A L
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HER BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

L
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(xema HodxodxeHHs
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cnobiuufoqa
Bud 3doky.

Kopnyc noxexwozo cnoBiwybouqo
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Jam.

Aucm N Gokym.

[Tidnuc

Lama

HVYI1I3Y.4.17.04.404ACbralT.PII3

/lucm

78




Cxema nomenmy TexHiMHul onuC nomekmy

[emexkmop dumy 3 komdivoBouM poacinboses | chimaom
aHomaws

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

Y kombikoBoHomy demexmopi BuMy 3 30MBMHEHHSM |
poaciasum chimnom chimno Bid Oxepena chimna B dumoboi
waomepi Bidbuboemeca Bid diopMue 3oBpaxesHs onmusHozo
US. Patent  Aug 15,1989 Stz 4,857,895 KOMOKEHTA HO nepwuil Bamux chimag, sikud cipudmae
IMEHUWIEHUL BARKMPUSKUL tuzHan B npucymmHacmi dumy, B

e 17 -2 mol yor Ax Opy2ul Dom<uk, npu noznsdi Ha chimao Bid
Oxepena chimna nid kymom Busbage nidbuwerud Havep namenmy USL03T206A
enexkmpuskul cuzsan b npucymuacmi dumy. Buxid koxkozo
peuenmapa niddoemecs cMuzofioMy Minsmpy, nidcunoboya i \I I(
KOMNOPOMOPY; PE3UNLMYIYI CUZHOAU 30023NEYYNMs DOHH |
HoBilHy axmubauie mpubozu, konu & Gemexkmopi Gumy Cxema nodxodxerHn = =
npucymiil sabims Husbkul pifieHs umy. dpyze dxepeno Bumy B0 noxextazo
chimao, wo moe dobxuy XBuni, BitMikky Bid dobxuxu xBuni cnofiuybosa. A L
NEpWOz0 Oxepena coimnn, 308eaneqye B pexuM 3ameMHeHHs BUB 3HU3y,

Bepmukanste ma 20pu3gHMansHe
HodxodxeHHs
dumMy b kopnuc

S i
A=—> €«
(xema HadxoDxeHHs
duMy B0 NOXeXHO20 T T

cnobiuyboya. € C

Bud 38oky.

Oodomkoby symnubicme o Bumy.

Kopnyc noxexuozo cnoBiuyboso

A, l'opusoHmansHe
C. Bepmuxkanbre

N 4

=]

g CxemMa HOOXoTxEeHHR e o
= nomokiB y

& Bumpobanshy I

-E KOMepy. % N

§ Bud 3Huay. ['opi3oHManLHe piBHOMIOHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy TexHiyHul onuc NomeHmy

[lemexmop dumy 3 komdiHoBanuM poacinbodes | chimaom

HomaLs (Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql

TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
Y kombioBonomy demexmopi DuMy 2 30meMHeHHsM | ynobnobanks kpisb kopnyc cnobiwybosa

posciasum chimnom chimao &id Oxepena chimao B dumoboi
womepi hidduboemeca Bid dopMue 3oBpaxexHs onmusHoz0
KOMAOKEHMA HO nepuwul dom-ux chimng, Akul cnpuimae
3MEHWEHUD BABKMPUYHUD CuzHan B npucymHocmi dumy, B

moll 4ac Ak Bpuzul Damsuk, npu noznsdi Ha chimao Bid Hovep nameHmy; US4306229A
dxepena chimna nid kymow BusbnRe nidbuwesul |
enexkmpuyHLD cuzkan B npucymuocmi Gumy. Buxid koxHozo N v
peuenmapa niddoemesca cMyzobomy dinsmpy, nidcunobasa i 3
KOMNOPAMOPY; PE3YABMURHI CUZHONU 300e3neuY0Ms POHHE | Cxema HodxodxeHHs = =
nodilHy axmubaupe mpuBozy, konu B demexmap Bumy Dury B0 noxexHozo

cnofiwyboda. A N

Bud 3nuay.

npucymril koBimb Hussku pifieds Bumy. lpyze dxepeno
chimng, wo moe dofeuny xBuni, Bidmineyg Bid Sobxunu xBuni
nepwozo dkepena chimna, 3adeaneyye B pexumi 3omemMHeHHs
dodomioby symnubicme B0 Bumy...

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

L
A= «—

(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.

Kopnyc noxexwozo cnoBiwybouqo

A, TopusokmaneHe

N "4
g2 1
¥ [xemMa HODxodxeHHR i Frif
= nomokib y
5| Bumippbonsky i
-E KaMEpY. 2 N
%L Bud 3Huay. ['opusoHmansHe pBHOMIDHO-
[==]

poaocepedxee HooxodxenHs
dumy b kopnuc
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Cxama namexmy:

Texuiysull onuc NomeHmy:

flemakmop wMa £ MEMHOD kaMepOL

AHHOMOUUR

[lemexmop dsma Brnoyaem b celin memHyE KaMepy,
OKPUXEHHYD CMpYKMUPol NepupepulHol CMeHKu, uMenwed
MHOXecmbo Bnoxewbix nonocmed. Bmopod 3neMeHm kaxdod
nonacmu kopoye nepbozo U nepecexkaem nepbail 3neMeHm
MEXDY B20 KOHUOMU NOG DCMp6M UznoM. CMEXHEE ADnacmu
onpedenaom u3bunucmel nyme, dns kKomopozo mpeduemcs
MuHuMyM mpu, o B Bonswuncmbe cnysoel vemspe
ompaxexus, Ymodu chem docmuz brympenned vacmu
kamep!. Cocednue nonamku oBposyom Bumbe KOHAA,
Beduwue cHopyxu koMepel b kaMepy dnq dnoxupobaHus
chemn de3 cywecmbentozo DzponuteHus nomoka

Boaduxn. Koxdud u3 kononob Bknosoem B ceds BxewHon
Cexyue, komopos npoxodum B wonpabnenuu K wenmpy
UKoaoHHoO kamepsl, ofipoays bxod kaHang, Komopsid
nponyckaem BosdywHel deid © npudausumenkHo pabHeM
conpomubinesuem b npomubononoxHsix HonpabneHusx.
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Cxemo HodxodweHHA
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Bud 3Huay

["opiaoHmansHe pibHoMIDHD-
poaocepedxere HadxodxeHHs
dumy B kopnyc 360°

CxeMa namexmy

Texiysull onuc namexmy

LU.5. Patent

Jun. 29, 2L

Sheet 4 of 3

US 6.756.905 B2

Domoanekmpuseckul damyuk DeMo U kaMepo dns Hezo
AHHOMAUUR

Kaomepa ofHapyxedus Do dnA ucnonk3ohoqus B
pomoanekmpuyeckom demexmope dwMo Kamepa
oBHapyxenus Duma codepxum Sokobyo cmekky c© BBolHuM
prbom B UenoM NpAMOUZONBHEX NONOCMED, POCNONDXEHHSIX C
BipaMoxHoCme oBecneyenus nodupukma, npoxodawezo b
uenom bokpyz Beed Sokohod cmerxu dns Bxoda u buxodo
qocmuy Oemo, Bepxa U Huzn B Bokofold cmedke koMeps
0BHOPUXEHURA ObiMO NpECYCHMOMPEHD MOHMOXHOE ucmpoucmbo
G pomozmummepd, mox 4mo chemobod ngy om
(hOMO3NEMEHME APOXODUM Yepes KaMepy odHapUXeHuUs
Jume. Monmoxkoe ycmpodcmbo npoxodum cHU3Y U omcmoum
om duo, ymodk ofiecneyums MUHUMOALHKE noMexu das
npoHukkobeHus Sacmuy Ouma. B HuxHed Yacmu KoMeps
0BHOpyxeHUR DuMa UmeemcA omBepcmue C 3KpoHUPYoWUM
ycmpodcmboM, pACNOADKEHHwM PADOM © kaMepol daa
pomoduodiozo Bemexmopn, ycmpaicmbo ng omkpufiadus u
IKPOHUDOBOHUR POCNOAOKEHD MEXDY UEHMPansHoO AUHUED
KOMEPb! DAHOPUXEeHUR ObMa U ycmoHobosHsM ycmpoucmbom
b Bokobod cmenke xkamepy Bokobas cmevrka © Byma

Anania poSomu npubedaknzn crobiuybaya ma,/ofio kavepy ynobrobmws
TexHi4Hi Xopoxmepucmuky kodxodxexya dumy do BumipobaneHoi kaMepy
ynobanbanHA kpias kopnyc cnobuyyboyo

Homep namexmy

US4306229A

Kopnyc noxexxozo cnobiwuboya
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duMy 8o noxexHozo
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Bud 3nuay
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poaocepedxexe HooxoDXeHHR
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FIG.7 %0 Q npucnocoBinesusMu cHuay oBecneduboom kavepy (xemn Hodxodxenka
—r - e oBHopyxeHUR Duma, kak npabuno, odHopodkemMu chodcmbamy dumy Bo noxexwozo
| npOKUKHOBEHUA Dumd no BCED 88 nepudepuL. cnodiuyboyn
Bud 3doky
38
A, TopusgHmansHe
82
=4
z (Oxemo HodxodxeHHA
x nomokib y
g bumipobiansHy
5 KOMepy
2| Bud3nuay TOpU30HMaNLHe piBHOMIDHO-
= po3ocepedxere HadxodxeHHs
dumy b kapnuc
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Fig. 8

[lemexmopel duma u cxema demexmopa

AxHomayus

Yempolembo dns oBHapyxedus dumn codepxum kopaye (301,
npucnocoBnerssl dns ycmanobku nod cywecmbyowum
umunzoM (32) nA nomonoyHod po3s U 017 KPENAEHUA K
INEKMAUHECKOMY 2udkoMy 3nemexmy (38), npaxodauemy
4epea Heza. Kopnyc (30) codepxum cxemy demekmopn Dumg,
cpopmupobanHyo Ha nesameod naame (62), axkymunsmap
48] u sbyxobod cuzkanusamop (501 Yempodcmbio
npedtaanayedo, b yacmuecmuy, dns ucnons3obosus b
domowHux ycnobusx, o mokke Henobsadubo u

nedopozo. AnsmepHomubiiyl BapuoHm ocywecmBneus
Binoyaem B ceda kopnuc, npucnocoBnedksl 0ns 30MEHL
cywecmbynuux gumuHzob nomonosHouU pozemky; Toxke
onucadn HobaA cxeMa demekmopn (oma3nekmpuYeckozo
muna, Bknnsoowos & cels usmezpansHye CxeMy U
Bricakounmencubiaei chemoduod, komopas mokxe AonxHa

fbimb KoMNOKMHOU U Hedopozoll

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
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HodxodxeHHs
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duMy B0 NOXeXHO20
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Bud 38oky.
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L .
A=> €«

il
C ¢

A, l'opusoHmansHe
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g CxemMa HOOXoTxEeHHR
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EPaTieTEE

FIG. |

[lemexmop dumo chemopacceubonuezo muna

®omoanexkmpuyeckul dam4uk DeMa U kaMepa dnR HE2O
AHHomayus

Kovepa ofHopyxexus Guma dns ucnonbaoboqus B
homa3anekmpuyeckoM demekmope duMa. KaMepo
oBHopyxexus Guma codepxum Boxobyo cmeky c dbolHsM
pAadoM B yenom NPAMOY20MsHLX NONOCME, PaCNONGXEHHLIX C
BoaMoxHocmen odecneyeHun nadupusma, npoxodawezo b
uenom Boxpyz Beed Sokobad cmencu dna Bxodn u Buxoda
yacmul uma, Bepxa u Huan. B BokoBol cmexke koMeps
ofHOpyYXeHUs ObiMa NPEOYCMOMPEHD MOHMOXHOE ycmpoucmAn
Ons gomoamummepa, mak 4mo chemobod nys om
(omo3neMeHma Npoxodum Yepe3s kaMepy ofHapUXeHus

Mo Mowmaxnoe ycmpoicmbo npoxedum cHuay u omemoum
om dxa, Ymofel oBECNENUME MUHUMOALHHE NoMEXU dng
npoHukHoBeHUs Hacmul DumMa B HuxHRD 4acmu kaMeps
oBHOpyxexus duMa uMeemcs ombepcmue C IKpaHUPYOWUN
ycmpolcmboM, pocnonoxewHeM prdom © kamepod Gna
tomadundxozn demekmopa, yempoucmbo dna omkpufiaHus U
3KkpoHupobiaHuR pacnonoxeHo MeXOy LUeHMPansHoU nuHued
KaoMepsl oBHopyxeHus GuMo u ycmanoboyHeM ucmpodcmbon
B Boxobou cmenxe kamepl. Bokobos cmenka © dByMA
MONOCMAMU U PACCMORHUE MEXTY MOHMOXH6MU
npucnocodneHuAMU cHU3y oBiecneyuboom kamepy
oBHopyxexus dbma, kax npabuno, odHopodHemy chodcmbary
npoHukHobierus OuiMa no Beed ee nEpUDEPUL.

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
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4P 2006-308735 A 2004 11.4

[lemexkmop dumMo

AxHomAaLug

[POB/IEMA, KOTOPHE HEOBXOOMMO PEWNTD: odecneyums
demexkmop ydapab dns apdexmubnozo nodubneHus nodozo
wymobozo chema, Beisbadrozo usnyqenuen chemobex aysed
om chemou3anyyaowezn 3neMedma om nodeHus B oBnocme
npuema chema, u GnA Pa3K020 YAYHEHUR DMHOLIEHUR
Cu2Han / wyM u 3n9 3Ha4UMensHo20 UBenuseHus
UMBHbIWEHUE ZeHepaLUL A0Boz0 owulouHozo om4ema u3-30
wyma chema. <P> PEWEHWE: 3mom Bemekmop duMa cHodke
memHol kopodkou 1 u cBemausay4aowum 3neverdmam 30 u
chemonpurumaowum 3nemermod 40, Kozda odnocme, 20e
oBnocme uanydedus chemouanyyoowezo 3nemerma 30 U
oBnocme npuema chema npuema chema 3nemenm 40
NEPEKPLMUS Dnpedensemcy kak ofnacms A oBHapyxeHus
dhma, paccessse chemofse aydu, komopse donxHs
zenepupobamscs, kozda ucnyckaemse chemobue nyqu om
cbemouanysamwezo 3nemenma 30 pacceubaomcs
yocmuuomy dumo, merguiuku b memol kopadke 1,
NpUHUMEOMER chemonpuHUMOOWLM 3nemedmam 40, mak yma
M Moxem Geimb oBkapyxed. 3mom demexmop dumo
cHobxen cpedcmbom 1k ciopa chema 8ns chnuxexun ay4ed
chema, ucnyckaemsx U3 chemausnyyoowezo anemesma 30, u
Brinonken c boamoxHocmen npoxodums 4epes obnacme A
ofnopyxeHus Ouma B 3odoHHye ofnocme B konbepzeHuu,
omausHye om odnacmu A odkopyxenus duMa P>
ABTOPCKME MPABA: (C) 2006, JPO & NCIPI
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Hosep nameHmy:

Kopnyc noxexuozo cnoBiuyboso

(=1

g CxemMa HOOXoTxEeHHR

= nomokiB y

& Bumpobanshy

-E KOMepy.

£  Bud 3wy [ Opi3oHMansHe pibHoMipHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

AHHomaLuLs

nepebod ¢ kumolckozo

The present opplication discloses a fire defector copoble
of operation state observed from any direcfion and fo
reduce the cost os much as possible. The fire detector (10)
comprises: fire detection on which the circuit board (32);
surfoce mounted on the circuit boord (32} LED (35); ond, (35)
emitted by the LED emitted by light to indicate that the fire
detector is in the detechion state indicator, wherein the
indicator Light comprises directing Light fo the LED (35)
lights emitted from the light quide member (20} having an
onnular shope, the light guide means (201 includes a light
incident portion {21 and (21), the annular member (22), the
notch (231 in the annular member 122) of the light incident
portion (27 formed near (21) and | 23, and a number of
small grooves (24) and (24 ore formed on the lower
surfoce of the annular member (22) (22d).

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
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U.S. Patent

June 4, 1991

F1G. 6A

Sheet 4 of 6

FIG.GC

5,021,677

lemexmop dumn chemopacceubanwezo muna

AxHomaLus

Pockpsim demekmop demo cBemopocceubioowezo mung,
komopwid codepxum Sa3obyo Hacme, komopos onxHa Beims
NpuKkpenneHa k nomonky, zonoHye 4acms, ofpasyowye
08HY U3 Yacmed demekmupyowed yacmu, kKomopas
yemanabauboemes © BossoxHocmen omcoeduHeHus,
fo3obad yacmu © noMowsk ycmaHobosHex BuHmod,
TPONYWEHHBX YEE3 HEE, U MeMHDz0 Ubema Kopod,
ofpoayowud dpyzye vacms demexmupyowed acmy,
KOmopas Moxem GuMs 03bLEMHO coeduHeHa ¢ 20nobHod
yocmen nocpedcmbon aabusquBanus Ha Hee ycmanoboyHex
Bunkmob, memHon kopoBika CoBepxum KOPNYCHYD HOCMe U
HOKNOOHYO 40CMb, POCNONDKEHALO 00HA HO

Opuzou. KopnycHOA HOCMe UMESM NEYOMHYD nAdmy,
NPUKPENAeHHUD K Hel kak edunoe uenae Ha choed Bepxked
noBepxHoCmU, U MeMHOA Kopodka oxpyxeHa nalupurmonm
Bokpyz ezo BHewHed nepugpepuu, komopuid BHYmpU cHodxeH
3nemexmoM npoelupoBaduA chema u InevexmoM npueMa
chema. [lemekmop e nosbonsem demosmupoBome
20n0BHyo sacme C Bosobou Yocmu,
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Hosep nameHmy:
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Kopnyc noxexuozo cnoBiuyboso

(Cxema HatodxeHHs
dumy do noxexHozo
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Bud 3Huay,
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(xema HadxoDxeHHs
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['opizoHmaALHE piBHOMIPHO-
po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°
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PATENTEDNE2S it

Lig: 1

[lemexmop dumMa

AHHOmALUA

Yaen Oemexmopa 36iMo, B KOMOPOM KOMNDHEHMH
npedHaaHayeHs na Becmpol clopky © MUKUMANSHEM
mpudozampaman, b KOMopoM OMALMEA MOHMAXHAA
nnocmuso U omgoprobosnos yoepxuboowos naoCmuna
Baoumodedcmbyom ¢ yunukBpuseckol naBupunmHol
CMenxod, 0Bpaayn memHye kamepy, B komopyo Moxem
pOCNPOCMPOHAMLCR b niofion cmoposn. PoprobaHkse
KOMNOHEHMS CHOOXEHE 30UENAAIWUMY YOCMAMY, 4mods
ucknisums fodye BoamoxHocms HenpabuneHod clopku, B
odHoM Bapuasme ocywecmBaexus usoBpemeHus
pomo3aneMedm 4R odHapyxenun npucymembun dumo
pacnonoxet 3 NPOCMOMpPA MEMHOD KOMEPH Yepes
moHmaxHyo naacmuHy b ocebom wanpobneruu noBupuxmAol
CMEHs,, nocpedcmboM Y220 ompaxenHyl Chem, npUHUMOEMS
tpoma3anemerdmom b ycnobusx omeymembun dumo,
npedcmabnsem cofiod MukumyM. B dpuzom Bopuanme
ocywecmbredus uaodpemexus 3oduas nobepxHoCme
MOHMIXHOU NACTIUHE MOKXE CUXUM onopod das
DO3NUMHBIX 3NEKMPOHHEX KoMnoHekmob Cxemsl Demekmopa,
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BuydunsHuk, MpedycMompeH MEXaHU3M GNA POILEMHD20
KpenneHuA kopnyca K Bepxuemy kpon dbepu, poms dng
KOpMUH U m.n, mak 4mo demexmop Guma pocnonoxen
Brusko & namonky novewenus, 20e on Bonee 3pgexmubio
odHopyxuboem 0z0xb. (hEMHbIE YOCH CHUMADMCA U
pasmewaemcs b Gonee ydofikom mecme, kpome demexmopa
ObiMa, HanpuMep, HO cmone B koMkame. MpedycHompen
MPEXNO3ULLDHHYL nepexap4amens. B ofHoM nonoxenuu
NEPEKARYOMEN: DMKARYOEM NUMOHUE demexkmopa GwMa,
smods npedomBpamums HEXENOMENLHHE CUZHANN
mpebozu B dpyzom nonoxeduu Bexnoqamens beseboem
Biknoyesue abopulkozo ocbewesun, B ma Bpema Kok
demexmop duma ookoBpemenHo Bukaouoemcs. Ho mpemsed
no3uLLY
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(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.
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A, TopusokmaneHe

BumipoboneHa koMepo

[xemMa HODxodxeHHR
nomokib y
BumipobanoHy
KaMEpY.

Bud 3Huay.
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Cxema nomenmy TexHiMHul onuC nomekmy

Cucmema dnst oiHOPYXEHUA NPOLBCCA C20POHUA

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu

ArHomalys ynobmobiosks kpizb kopayc cnobiwybosa

U.S. Patent

Dec. 9, 1984 5 7 .
= :"“ - 423878 | Nomexmop duva LOHUBUPYOWEZD Muna Bknosem b cedn
T 5 3nemenm dns BuayansHod usdukauuy padomocnocodHocmu
g
= S cucmems BMECTE © KOMNOHEHMOM, PEaZUpUBLIUM HA HEzo,

s ofoanouenus HooBuzoowez0CH OMKO3D UCMOYHUKD
numasuR Kopnyc dns cucmemsl Brnoscem b cefia
OKKYMUNAMOPHSID K0A00eW, komopwl CODRpkum KaHan,
ofecneyubanwud docmyn nankyed k domapesM Kuonka
pocnonoxena B cmewke kopnyco. Inekmponpobodawul sokd
pOENOADXEH BHYMAU LOHUAUUOHHDD KoMeps U chasak ©
KkHonkol 8nA oBpauleHus K 3040y makum oBpo3oM, Komapkid
co3doem cuMynauue cywecmioborun zopekus. B ombem wa
CLi2HOA U3 UDHU3OLUUDHHOD KOMEH UCADAL3UEMER uudgpabos
odpodomkg, ymodt Brmosums uAdukouuo obopulHod
CUZHOAUAUUL, 0 Maxxe koHmponupobams wenpepubryo
padomy LCMO4HUKD NUMEALS am Samopeu

Hosep nameHmy:

USL037206A

Kopnyc noxexuozo cnoBiuyboso

(Cxema HatodxeHHs
dumy do noxexHozo
cnobiwyboqa.
Bud 3Huay,

N 4

2 N

Bepmukanste ma 20pu3gHMansHe
HodxodxeHHs
dumMy b kopnuc

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.

S o
A=> <~

il
C ¢

A, l'opusoHmansHe
C. Bepmuxkanbre

N 4

=]

g CxemMa HOOXoTxEeHHR e o
= nomokiB y

& Bumpobanshy

g KOMepy. % N

§ Bud 3Huay. ['opi3oHManLHe piBHOMIOHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

Onmuueckul duimobod usbewomens ¢ npuBopom dnA
UCABMAHUA HO paccesHue chema

AxHOMAaUUR

Kopnyc onmu4eckozo emexmopa dema o nodofesx yacmuy,
B xomopam cBiem om nomnbl 3ouwed Bdons odHol ocu U

chr3nHHol © Hel uenu cuzknauagyun Ycmpodcmbo dns
uMumauuy “acmuy codepxum moxkul npofiod,
UCMOHOBAEHHLED HO KONBRYAMOM Phivnze, unpafinAemoM
Bpy4ye bre kopnyca demexmopa, 0\ ka4aHus npooda
YBPE3 30HY DBHOPYKEHUA HO NEPECEYEHUL OCE( AOMAL U
toma3neMesma, ymodu pacceubame cBem om nomMis k
3nemenmy B mod xe camol kaMepe. nyme U konusecmBo kox
yocmulel B 3one

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunﬂl
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu

ynobnobanks kpisb kopnyc cnobiwybosa

Kopnyc noxexwozo crobiwuboya

Cxema HabodxeHHs
dumy B0 noxexHozo
cnofiwyboda.
Bud 3nuay.

pacceubaemcs yacmuuamu Bons Bmopol ocu Ha Hottep nameimy: Usk306229A
F FEpset 3.868,184 gomo3nemerme, umeem ycmpoicmbo dns wodenupebous N 7
soemul, dnA npobepku paomocnocoBsocmy sS4l u 3

» N

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.
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A, TopusokmaneHe

N "4
g2 1
¥ [xemMa HODxodxeHHR i Frif
= nomokib y
5| Bumippbonsky
-E KaMEpY. 2 N
%L Bud 3Huay. ['opusoHmansHe pBHOMIDHO-
[==]

poaocepedxeqe HoDxodxenHs
dumy b kopnuc
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Cxema nomenmy

TexHiMHul onuC nomekmy

3,879,718

PATEMTED 4R 22675

bBrox ofivopyxenus uma © dB0UHOU CUZHANBHOD LENIO

AxHomayus

Box 8nq obkopyxenus npucumcmbus Bumo b Bosdyxe,
ucnoAb3yowud odso usnyqaowee by ycmpoadcmbBo das
co3doHud MHoxecmbBa poanusumex 3Bukod ns usduxoyuy
pasnusHx yenoBul, makux kak Honuyue SuMa u
nepezopadue ucmosHuka cBema 3bykousnyHanuee
ucmpodcmbo pafiomoem venpepsfHo, smofy UKa3OMbE
BrfipoxHyn moyky nopozo dumMo, U podomaem nepuodudecky,
ymod ycaaoms Buzopauue ucmoukuka chema.

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

Hosep nameHmy:

USL037206A

cnofiuyboya.
Bud 3Huay,

(xema Hadxodxenns
dumy do noxexHozo

N 4

2 N

Bepmukanste ma 20pu3gHMansHe
HodxodxeHHs
dumMy b kopnuc

Kopnyc noxexuozo cnoBiuyboso

cnobiuyboya.
Bud 38oky.

(xema Hodxodxens
duMy B0 NOXeXHO20

0 0

U )

NN

. [Dpu3oHmankHe
(. Bepmukansse (BBepx]
D. Bepmukanse (BHual

=]

g CxemMa HOOXoTxEeHHR
= nomokiB y

& Bumpobanshy
g KOMepL.

2 Bud 3Hu3y,

@

N 4

e,

['opizoHmaALHE piBHOMIPHO-
po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

KoMepa oSHopyxeHus Buma

AHHomaLuA

Hocmoswee u3ndpemeue npedycMompuboem kamepy
oBHopyxexus uma dna ucnonsanbonus B
omoznexkmpuYeckoM Gemexmope DuiMa, NPU4EM 3ME KOMEDA,
o npobuno, npedcmaBagem codou napannenenuned,
umMenwud MonmaeHoe npucnocolneHue dna
tomou3nyqaowezo Juoda, pacnonoxenHozo b nephod
mopuebol cmexke koMeps Bmopos mopueBos cmexkn
KOMEPs, POCNONOXEHHOR HONAOMub MOHMOXHO20
ycmpodcmbn, umeem gopmy, ofecnequboowyn chask Mexdy
BHYMPERHUM U HOPLYXHGEM NPOCMPOACMAOM KOMEDH, NOU 3MOM
oMo BeizaRdum kak cnowkos nofepxHocme dna BHewxezo
okpyxaowezo chema u nosbansem chemobomy AuMy om
chemouany-aowezo Duodo, pocnonoxesHozo B MoHmaxHoM
ucmpodcmbe, ydopsemcs o Bmopos mopuebon cmaka
donkH Bemb ompaXeHd om BHEWHEL CMOPOHE KOMepk

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu
ynobnobanks kpisb kopnyc cnobiwybosa

HoMep namexmy:

CA2159755C

cnofiwyboda.
Bud 3nuay.

Cxema HabodxeHHs
dumy B0 noxexHozo

N 4
3

» N

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

Kopnyc noxexwozo cnoBiwybouqo

cnobiuufoqa
Bud 3doky.

(xema Hodxodxens
dumy do noxexHozo

S
A—> «h

A, TopusokmaneHe

o

g [xemMa HODxodxeHHR
= nomokib y

g BumipobanoHy
5 KaMEpY.

2 Bud auu3y.
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N (1

7 !

[ OpU3OHMabHE PBHOMIDHO-
poaocepedxeqe HoDxodxenHs
dumy b kopnuc
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Cxema nomenmy TexHiMHul onuC nomekmy

MoxapHst usbewomens

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

Hosep nameHmy:

US3430220A

Kopnyc noxexuozo cnoBiuyboso

(xema Hadxodxenns
dumy do noxexHozo

N 4

cnobivyboya. A K
Bud 3Huay,
BepmukansHe Mo 20pU3OHMANGHE
HodxodxeHHs
dumMy b kopnuc

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.

0 0

. [Dpu3oHmankHe
(. Bepmukansse (BBepx]
D. Bepmukanse (BHual

N 4

=]
£ [Cxema HodxolxenHs et -
g A Bunks ; hnqmoélﬂh y
ATTORNEY A UMIPRDaNLHY
-E KOMEpY. "4 N
§ Bud 3Huzy. ['opizoHmaALHE piBHOMIPHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

WHmenRekmyanEHE0 MOYESHLG (OMOINEKMPLHECKL
demexmop GuMa a5 oBHOPYXEHUS noxapa

AHHomaLLs

Moaeataa Modens omxocumca K Quvu meMnepamupa
soHBupohioHuA ropdudeue noxopa demexmop Sedrmbud,

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu

ynobnobanks kpisb kopnyc cnobiwybosa

KOMOpLId COCMOUM U3 0CHOBOHUS, HO DNOPHOU NAUME, Hoep namenmy: CA2159755C
MOCKUPUYOUWEZD MOHMOXHOU nnams, 30xpsiboowed
nnacmuxod, U exemy coedunedus demekmopa. MonesHas \I |{

Modens OmAUNORMER e, Ymo BepXHAR CMOPOHE NeyamHol
nnams CHafxeHadEMOWYILAR MEMHYD

KOMHOMLY, Hu3 cmopona BsmaybrmBumensHon memHos
KOMHOMA CHoBxexa mpulikaMu 08 30NUCKD UHDPOKDOCHD20
chema u mpydkaru Gan npuema ukpokpocHozo chema; Ha
paame ycmanaBnern kpsiwka Bns Mackupofiy

3amMka; BHympentee npocmpancmBo Mexdy Mockupyowed
KPBWKDU U 30uWumHol nagcmunod sfBaremcs 3oHoL,
yybcmbumenshol k memnepamype, o Brympernss yacme
30H, YybcmBumenbHod Kk meMnepamype, chodxeqa duodam
NOCMOAHOZ0 HanpAxexus B kosecmbe 3neMesma,
yydrmbumensHozo k memnepomype, cxema cocmofiHozo
demexkmopa COCMOUM U3 CXEMbl UIMEEHUR MEMNEPOMUDS,
CXEMbl YCUNEHUR MEMNEPOMUDH, CXEMH 30nYCKa
UHOPAKPOCHOZ0 CHEME, CXEMH NPUEMT LHOPAKPOCHD20
chemo,0uM YCUIUMBALHOS £XEMO, UCMO4HUK NOCMORHHOZO
MOKD, MUKPONPOUECCOP C OHOAOZ0-UugGpobeM
npeoipaaohoHuen U ez0 naMAMe, CXeMa ukmepgedca chasu
U CxXeMa ynpabneHus LCMOYHUKOM NUMEHUR

Kopnyc noxexwozo cnoBiwybouqo

Cxema HabodxeHHs
dumy B0 noxexHozo
cnofiwyboda.
Bud 3nuay.

3

» N

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.
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A, TopusoHmansHe

g2 1

¥ [xemMa HODxodxeHHR i Frif
= nomokib y

5| Bumippbonsky

-E KaMEpY. 2 N

%L Bud 3Huay. ['opusoHmansHe pBHOMIDHO-
[==]

poaocepedxeqe HoDxodxenHs
dumy b kopnuc
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Cxema nomenmy TexHiMHul onuC nomekmy

MoxapHst usbewomens

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

Hosep nameHmy:

US3430220A

Kopnyc noxexuozo cnoBiuyboso

(xema Hadxodxenns
dumy do noxexHozo

N 4

cnobivyboya. A K
Bud 3Huay,
BepmukansHe Mo 20pU3OHMANGHE
HodxodxeHHs
dumMy b kopnuc

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.

0 0

. [Dpu3oHmankHe
(. Bepmukansse (BBepx]
D. Bepmukanse (BHual

N 4

=]
£ [Cxema HodxolxenHs et -
g A Bunks ; hnqmoélﬂh y
ATTORNEY A UMIPRDaNLHY
-E KOMEpY. "4 N
§ Bud 3Huzy. ['opizoHmaALHE piBHOMIPHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

WHmenRekmyanEHE0 MOYESHLG (OMOINEKMPLHECKL
demexmop GuMa a5 oBHOPYXEHUS noxapa

AHHomaLLs

Moaeataa Modens omxocumca K Quvu meMnepamupa
soHBupohioHuA ropdudeue noxopa demexmop Sedrmbud,

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu

ynobnobanks kpisb kopnyc cnobiwybosa

KOMOpLId COCMOUM U3 0CHOBOHUS, HO DNOPHOU NAUME, Hoep namenmy: CA2159755C
MOCKUPUYOUWEZD MOHMOXHOU nnams, 30xpsiboowed
nnacmuxod, U exemy coedunedus demekmopa. MonesHas \I |{

Modens OmAUNORMER e, Ymo BepXHAR CMOPOHE NeyamHol
nnams CHafxeHadEMOWYILAR MEMHYD

KOMHOMLY, Hu3 cmopona BsmaybrmBumensHon memHos
KOMHOMA CHoBxexa mpulikaMu 08 30NUCKD UHDPOKDOCHD20
chema u mpydkaru Gan npuema ukpokpocHozo chema; Ha
paame ycmanaBnern kpsiwka Bns Mackupofiy

3amMka; BHympentee npocmpancmBo Mexdy Mockupyowed
KPBWKDU U 30uWumHol nagcmunod sfBaremcs 3oHoL,
yybcmbumenshol k memnepamype, o Brympernss yacme
30H, YybcmBumenbHod Kk meMnepamype, chodxeqa duodam
NOCMOAHOZ0 HanpAxexus B kosecmbe 3neMesma,
yydrmbumensHozo k memnepomype, cxema cocmofiHozo
demexkmopa COCMOUM U3 CXEMbl UIMEEHUR MEMNEPOMUDS,
CXEMbl YCUNEHUR MEMNEPOMUDH, CXEMH 30nYCKa
UHOPAKPOCHOZ0 CHEME, CXEMH NPUEMT LHOPAKPOCHD20
chemo,0uM YCUIUMBALHOS £XEMO, UCMO4HUK NOCMORHHOZO
MOKD, MUKPONPOUECCOP C OHOAOZ0-UugGpobeM
npeoipaaohoHuen U ez0 naMAMe, CXeMa ukmepgedca chasu
U CxXeMa ynpabneHus LCMOYHUKOM NUMEHUR

Kopnyc noxexwozo cnoBiwybouqo

Cxema HabodxeHHs
dumy B0 noxexHozo
cnofiwyboda.
Bud 3nuay.

3

» N

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.
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¥ [xemMa HODxodxeHHR i Frif
= nomokib y
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poaocepedxeqe HoDxodxenHs
dumy b kopnuc
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Cxema nomenmy TexHiMHul onuC nomekmy
WOHH3ALIMDHHG O6MOBOM W3BEWWATEE C
KOHTPO/MPYEMOM YYBCTBMTE/IBHOCTHR
U.S. Patent  0ct. 16,1979 4,171 486

AxHomaLus
Monusouus OuM demexkmap cHobxen BedmunupUeMsM
30HUpoBiaHUEM KOMEPO U XuNbe, KOmopsE compydHuqoem,

Anonia podiomu npubedenozo cnoBiwyboya ma,/aBo Kamepu gﬂunnnhuunql
Texriqni xapakmepucmugky wadxodxenna dusy do BumipobonsHol kKomepu
ynobmobiosks kpizb kopayc cnobiwybosa

i 7 —
A PAF— %
R i

ymodsl YayuwUmb U

woumponupoBioms dussybcmbumensHocmes 30 cyem
CHUXEHUA HefinozonpuAmuozo Boadedcmbus BHewHUX
Bempoh unu cxBoawakab, Nemexmop Bxansaem B ceda
Kopnyc, umeinwud yzooBposHye ombepcmus,
DOCNOADXEHHEE NO KPY2Y, U pacwupAnwWulCs Dedaekmop,
ycmanobrensud Bhympy kpyza B HonpabneHusdumy
Opyzue mbepteie yacmuys BHYMPL

Kopnyco. oM cyumeBosue kaMepa pocnonoxed Brympu
xopnyca padom C ombepcmusimg U uMeen yuauHdpUNECKUD
3nexmpod-odona4ky, odpazyowud dyzoodpastue
BexmunauuoHHwEe ombepcmus, pezucmpupyaLUeECs C
duzoodpaaemy ombepcmusMy kopnyca dns

npoxoxdexus dhimu mBepdbie sacmulsl B U U3 kaMepah
compydsusecmie C pOCWUPSHULIUMCS

Oegnexmopom. 3nekmpod oBono4ku U Kopnyc
Banumpdedcmbyom, ymadu konmpanupobome

nomokduM CkB03b KAMEPA U MEM COMBM

ynyswume Gum YubcmBumensHocms.

Hosep nameHmy:

USLT71L86A

Kopnyc noxexuozo cnoBiuyboso

(Cxema HatodxeHHs
dumy do noxexHozo
cnofiuyboya.
Bud 3Huay,

N 4

2 N

Bepmukanste ma 20pu3gHMansHe
HodxodxeHHs
dumMy b kopnuc

(xema HadxoDxeHHs
duMy B0 NOXeXHO20
cnobiuyboya.
Bud 38oky.
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A, TopusoHmansHe

N 4

=]

g CxemMa HOOXoTxEeHHR e o
= nomokiB y

& Bumpobanshy

-E KOMepy. % N

§ Bud 3Huay. ['opi3oHManLHe piBHOMIOHO-
[==]

po3ncepedxeHe HOOXOOXeHHS
dumy B kapnyc 360°

Cxema nomenmy

TexHiyHul onuc NomeHmy

April 12, 1966 M. L MBI 3,246,312

BEIUED COMPERSATED [OMILATION CHAMNER TTRE GETICTON SYATRY

Flisd Fen. 23, 2983 s — 4 Shopis-ment 1

FIG. 1

INVINTOR,
WRATH 4 Mo

Cucmema noxapHol CUZHIAU3TYLL € UDHU3UPOBOHHDU
komepol C koMnencauusl BofineHus

(Anoni2 pofiomu npubiedenozo cnodiwybaun ma,/ofo kamepu unuhnntﬂunql
TexHiHHi ¥apaxmepucmuxu wadxodxennA duky do Bumipobonshon kaMepu

ynobnobanks kpisb kopnyc cnobiwybosa

HoMep namexmy:

CA2159755C

Kopnyc noxexwozo cnoBiwybouqo

Cxema HabodxeHHs
dumy B0 noxexHozo
cnofiwyboda.
Bud 3nuay.

N 4
3

» N

BepmukansHe pibHomipHo-
poaocepedxere HodxadxenHs
dumy B kapnyc

(xema HodxodxeHHs
dumy do noxexHozo
cnobiuufoqa
Bud 3doky.
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Cxema nomenmy

TexHiqHul onuC nomekmy

wOB OB W E
L e
.A
g
2
B

TeMuos xaMHomA dnA ONMA3NBKMPOHHOZ0 DamHLKA OuMa
AxHomaLua

Mone3anas Modens omHOCUMCA & MeMHod KoMHame dng
onmo3nekmpoHUKY duM qyubcmbumensiwe demekmops,
KOMOPLIE CODRPXOM YEPHAIL HU3 G0CKD U MHOXECMAD HepHuX
chemosowumbex 3neMesmob, CogUHEHHB

t Huadocka. Chemoakpoxupypwue 3nemedmel Hoxodames B
konsuyebom pacnpedensHuu no

nepugepuuHuadocka; Brympexkas nobepxHocmbHu3flocka u
be Sokofiwe 2ponu CBEMO3KPOHUPYOLWUX YOCMED NOKPKMS
CAoeM crasky, MomoMy Ymo xup B meMHol KoMHOMme MOXEM
NPUAUNHYTS K Ny, Neab nponumsiboemes cvoskod u
npebpawoemca B npo3poyHoe COCMOAHUE, KOMOpOR He
moxem ompaxams chemofiwe aysu; cnedoBamente, nepuod
DHUCTIKU CNmo3nekmpoHuKUBEMIam-uK oBHopUXeHuA Moxem
fme B 3no4umensHod cmenesu npodned. NoneaHas Modent
moxem Swme ucnonkaohaun b HEI‘II]ﬂ@EIﬁHD.PI:I‘.K@HLIE CUCMEMB
CUzHOAU3AUUL noXopob.

AHoniz podiomu npubedenozo cnoBiwyboua ma,/alo Kamepu gﬂutnnhﬂunql
Texrisni xapakmepucmusy wadxodxenna duky do Bumpobonshol karepu

ynobroborks kpisk kopnyc cnobiwyboya

Hosep namexmy:

USLT71L86A

Kopnuc noxexwozo cnoBiwuboyn

(xema HadxoDxexHs
dumy do noxexHozo
cnofiuyfoqa.
Bud aHuay,

N '4

» N

Bepmukanske ma 20pu3gHMansHe
HadxodxeHHs

(xema HadxodxeHHs
duMy do NoXexHo20
cnobiuyboya.
Bud 38oky.

dumy b kopnyc

A—%

A, TopusoHmansHe

BuMipobosisHo komepa

CxemMa HOOXodxeHHR
nomokiB y
Bumipnbansy
KOMEPL.

Bud 3nuay.

N 4

Y N

['opizoHmaAsHE piBHOMIpHO-
poaocepedxeHe HOOXoOXeHHs
dumy B kapnyc 360°
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Po3po0ka koHuenuii Ta 10CaiIKeHHsI KOHCTPYKIil KOPIYyCy NepCneKTUBHOIO
AMMOBOIO CHOBIlIlyBay4a

Po3pobka koHIeniii KOHCTPYKLIH MEPCIEKTUBHOTO KOPIYCY MOMXKEKHHUX
CIIOBIIIYBa4iB HEOOXITHO BUKOHYBAaTH HA OCHOBI JIIOYHUX HOPM 3 ypaxXyBaHHSIM
aBTOPCHKUX JIOTIOBHEHb.

[IpoBiBImIM [eTanbHUI OS] TOXKEKHUX CIHOBIIIYBAaYiB BITUYU3HSIHOIO
BUPOOHUIITBA MOHA BII3HAYUTHU 1X CXOXKICTh 3TiHO TEXHIYHOTO HAIIOBHEHHS Ta
BapiaTUBHICTIO MO 30BHIIIHBOI T€OMETPIi.

Jlnist BUSIBIIEHHST OCOOJIMBOCTEH BaroMuX MapameTpiB PO3TIISTHEMO 3arajibHi
T€OMETPUYHI XapaKTePUCTHKU CIOBIIIYBa4yiB AUMY 1 BHKOHA€MO IX J€TalbHI
oOMipu. {1l eKCiepuMeHTy Bi3bMEMO YOTHUPH MOJENl YKpaiHCHhKOTO BUPOOHUKA
NMoAIOHUX 3a iX MPU3HAYCHHSM Ta MPUHIIMIIOM POOOTH.

Tabauus 2. [lopiBHSAHHS reOMeTPUYHUX XapPAKTEPUCTHK CNOBIllyBaviB
YIl OAO «CKb

Hoo OO0 Hoo OO0
«APTOH» | Enexmponmarn»

NIIJI-3.2 WUI1212—77>»
(CI1a-3.2) (UTIK-8)
3aranbHi 30BHIIIHI TA0apUTH CHOBIIIYBAYiB!

oI, r, B (Mm) | 10x100x45 | 106100x45 | 10G100x40 | 16G:106x100

"Mepunuan" | "Mepuauan"
UITI-A UII/I-AB

["aGapuTy HUITIHIPUYHOTO MiICTaBU CIOBIIIYBaYiB!

Buc. (Mmm) 24 30 20 59
["aGapuTy KynoJbHOT YaCTUHU CITOBIIIYBaYiB:
Buc. (Mmm) 21 15 20 41
Hiam. (Mm) 60 60 60 60
Cituacre
CKJIETIIHHS,
[Imockuii Kynos BCTAaHOBJIEHUM Ha BCTAaHOBJICHE
®opma ' .
UMWTIHAPUYHY M1ICTaBY Ha
MATHAPUIHY
MiJCTaBY
/lucm
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Marepian [Tnactux

CrymiHb
3aXHUCTY - - IP 32 IP 32
KOPITyCY

BiamiaHoOCTI
100% 100% 88,9% 376%
napamMeTpiB

Buxoasun 3 BUKOHaHUX OOMIpIB CIIiJ] 3a3HAYMTH, 10 BC1 KOPITYCH MOJIeIIeH
MAalOTh IWIIHAPUYHY MiJICTaBy 3 30BHIMHIM giameTpoM 100mm.

Bucora mumiHapa oCHOBH TPH LIbOMY KOJIMBA€THCS B MeKax Bia 24 1o
59MM 1 BHU3HAYAETHCS TEXHOJIOTIUHUM PIBHEM PO3MIIIEHHS OCHOBH OITHKO-
CJIIEKTPOHHOI KaMepH BHUSBIEHHS IUMY, 3aikCOBaHOi Ha TJaTi IJisi CTBOPEHHS
€IWHOI1 TUIOIIMHU TMIiJCTaBU KaMepH 3 TOBEPXHEI0 IMIIHIPUYHOT OCHOBH IS
O€3MepenIKoIHOTO TOTPAIUIAHHA UMy 1 Ta3iB B Kamepy. 3aKiHUYEHHSIM
MWTHIPUYHOT (GOPMHU  OCHOBU  CIYXKHTh TOPWU3OHTAJbHA  TOBEPXHSA, 3
TEXHOJOTTYHUM PO3TAIlyBaHHSAM Ha HI YEPBOHOTO 1HAMKATOPA 3TiAHO MYyHKTY 4.2
JACTY EN 54-7,napanenbHa IUIONIMHI CTEI, SIKa BUKOHYETHCS 3 TEXHOJIOTTYHUM
KPYIJIMM OTBOPOM B IUIaHI, PO3TAIIOBAaHUM IO HEHTPY IIiJi T€OMETPUIHY (hopmy
OTITHKO-EJICKTPOHHOT KaMEPH YJIOBTIOBAHHS IUMY, sIKa BCTAHOBJICHA HA APYKOBAaHY
Tiary.

CrnonydeHHs TIOBEpXOHb HWJIIHApPAa Ta TOPU3OHTAIBHOI  IUIONIHMHI
BUKOHYIOThCSI 3 3a0KpyrJeHHsSM. Bmucrynatoua dYacTwmHa JaHOTO 00'€MHOTO
€JI€MEHTa € OCHOBOK KYMOJIbHOI (pOpMH 3 PIBHOMIPHO PO3MOJIIEHHMH 6 Ta 8
OoTBOpamH Mo mnepumerpy. llpu 1poMy BelnyMHa MO BEPTHKAIl OTBOPIB B CBITII
BIJIMOBIIa€ 200 MEPEBUIIYE BUCOTY KaMepH BUSBIIECHHs AUMY. Po3moiisieHi oTBopu
M0 MEePUMETPY OCHOBHM PO3TAIIOBAaHI Ha PiBHI KaMEpU Ta BUKOHYIOTh (PYHKIIIIO
yTPUMYBaHHS TIIIBHUX YacTHHOK Outbiie 1,35 mm 3rimao JICTY EN 54-7 Bin
NPOHUKHEHHS Y BHYTPIIIHIO YaCTUHY KOPIYCY 1 HAJXO/DKCHHs numy (rasiB) B

ONTUKO-EJIEKTPOHHY KaMepy YJIOBIIOBaHHA TUMY.
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Crin 3a3Ha4WTH, 110 3aXHMCHA CITKA JJIS HAIXOHKEHHS TUMY 1 Tas3iB, SKa
po3TalioBaHa Ha TOPU3OHTAJIBHHX OTBOpax wojeni cnosingyBaya WIII-A
BCTaHOBITIOETHCS HA ONTUKO-EIIEKTPOHHY KaMepy BUSBICHHS UMY .

Jis oTpuMaHHS OUIbII TOYHMX OOMIpDIB Ta BHU3HAYEHHS 3aJIEKHOCTI
Tr€OMETPUYHHUX OCOOIMBOCTEH TUIOII MOBEPXHI CHOBIITYBaYiB 10 PO3MIPIB OTBOPIB
MPOBENIEMO JIeTalbHI OOMIPH ICHYIOUHMX MOJENEeH 3 TOMAJBIINM 3aHECEHHSIM
OTPUMAaHMX PE3yJbTATIB B 3a3JaJICTib MATOTOBICHUNA OOYMCITIOBAIHLHUN TaKET
BUKOHaHUM Ha 0a3i mporpamu AUtOCAD 3 dopmyBaHHSIM B 3BEIICHY TaOJIMIIO

napameTpiB criBBigHomeHb (Tadmwmis 3.).
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Tadauus 3.  CuiBBigHOUIEHHS reoMeTpUYHUX napaMerpiB
CIOBIiIIyBaviB
[eoMempuyHUd odmin Modened BidHuzHaHux cnobiwuba4qit
MNa- A K- AB Wnz1z-717 Crl 3z

Cribgidrowe=ns 1L duom Omé L Auamsb. L Quar Omé|L Quarm bsb (L Quam Ome L OuamAsb L duam Ome (L Quam.isb.
aromemeoRio fe 166 m[374.05 m|333.08 1|33308 wm[206.72 mM[3%415  mM[237.06 mm|31h5 v
K OHMAKMHOT 1788 °|360 =|260.0 °1360 =|z2827 °1360 #2777 °1360 °
nobepxni <opnucy|49.7 % 711000 % 71785 % %1755 7 7
;FJ’;;"L'EJEL?TSF 301 Bepm.Omb.H 136, H Bepm.0mb.|H.3k HBepm.Omb.[H.138 H.Bepm.Omb.|H.138
%'angu hjb 132 pr | 40 MM | &1 M | 100 M |G MM 4TS MM |8 M | e MM
Bepmuka i 330 26710 7410 % (590 7189 %871 7 |18.2 7878 %

Somb M3b |Snoow M3b|Somb M3b. |Snoow 3B S omd M3b. |Snaocw W38 |S omb WM3b |S nnow M3k

37323 M| 158212 mm? (11937 mm? (27373 mM? 22205 Mp? | 17468 M |1896 mm? | 150803 mm?

17.0 7830 %302 %693 % 18.7 112 838

17 8.3 30 70 1

CnidbidkowerHs
owi omBopit o
NAOWI KOHMAKMHO
nobepxHl kKopnyoy

Cxema
dxod }
o ||:1:xcm<m| 15
Z durmy da
et NOKEHHOZD
= | crobiwyboye . . S . . T - : .
2| Bud 3cuay lopizoHMansHe nibkoMipHo~ | TopizoHmansHe piiHoMioHo- | TopizokmansHe pitkeMipHo— | TopizcHmansHe oibkoMipHo-
= b nazocepedkene Hodxodwenns | pozocepedkoqe Hodxodwenns | o3ocepedkane HodxodueHns | pozocepedkene HodxodKaHHs
2 dury b kopnyc 360° durmy b kopnyc 360° dury B kopnyc 260° dury B kopnyc 360°
f=]
% s s ’ ’
= Cxemn e &~ e £, A &~ e ] L)
= | HadxodxaHHs A L A L A L A L
§ dumy do B3 T T 3 13 T T 53 &} B3 B T T 53
=] namexHozo L L L - L -
* | cneiuubaya. _ . _
Bud 350xy A, TOpIzosMAARHE; A, TORIZ0HMLARHE; L A, TopizoHmaneHe;
B Moxune; B Moxune; r"%” lfl';l'l'f;'b"‘:- B Moxune;
C. Bepmuka abHa [ BepmukaisHe SRR C. BepmukansHa
o
(=
ol -
5| Lreme
2 | HodxodmeHHa
21 nomekib g
o
= | bumipebonsky
=] KOMEpY. R . R R
Bl Bud awuay Hodxodmanka dumMy Hodxodwenns duMy HodxodmadHs dumy Hooxodxadrs duMy
= ) ) do kamepu: 180730 z.c ma 180°|do «amepu: 180°3a 2.c. ma 180°[do kamepu: 180°3a 2.c. ma 1807|080 «amepu: 180°z0 2.c. ma 180°
© noamy &.c. npomu & .c. npomu 2c. noamuy ..

AHami3 mpoBeneHUX OOMIpIB TIOKa3aB IO CIIBBITHOIICHHS BIJKPUTHX
OTBOPIB I JIOCTYNy JUMYy Yy KOPITyC CIIOBIl[yBa4a JWMY Ma€ BIUIMB Ha

CHEPIIHHICTh MOKEKHOTO CITOBIIyBla4ya
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Po3aia 3. Po3podka koHuenuii Ta 10C/iaKeHHs] KOHCTPYKUII Kopmycy

MNEPCHNEKTUBHOI0 TMMOBOI0 cnosimyBaqa

Jl7iss BIOCKOHAJIEHHSI T€OMETPii KOPIYCYy TMOXKEKHHUX CIOBIIIYBAYiB UMY
HEOOX1JJHO BIPOBAKyBaTH B TIPOIEC MPOCKTYBaHHS Bapiallii KOpIycy B
3aJIe)KHOCTI B CTYIEHS PO3MIpIB BIAKPUTHX MPOPi3iB 1 mapameTpiB OOieKTy
npoekTyBaHHs. lloganpmiiM  pPO3BUTKOM  JaHOTO HAmNpsAMy MOXe OyTu

nonpanpoBands JJCTY EN 54-7.

B po6oti mpoBeneMo aHami3 ICHYIHOUMX KOHCTPYKIIM TUMOBHX MOXKEKHHX
CIOBIIIYBaYiB.

[IpoBenennii aHami3 MokaszaB, 110 BAXXJIMBOIO MPUYHMHOK iX HEKOPEKTHOI
po0OOTH € caMa KOHCTPYKIlisSI KOPIYCY CHOBIIIyBada 4epe3 BiJCYTHICTh BUIBHOTO
NPOHUKHEHHSI UMY B 4yTIuMBY 30HY. HaBegemo mnpukian HailOuLIbII 4YacTo
3yCTPIYa€ThCSI KOHCTPYKIIIT KOPIYCY TMMOBUX MOXKEXKHHUX CIIOBIIIYBayiB, siKa Mae
BITHOCHO BEJIMKY BHCOTY PO3TalllyBaHHS TUMO3aXOJHUX OTBOpIB 110110 cteni. [Ipu
IbOMY JJIsi IPOHUKHEHHS YaCTUHOK JIMMY B JUMOBY KaMmepy TEIUJIOMY IMOBITPIO
HEOOX1IHO OMyCTUTHUCS Ha3aJ BHU3 a00 OOCAT CKYMYHUBCS MiJ CTENCI0 AUMY
MOBUHEH IT1IBUILIUTHCS, 1110 BIUIMBAE HA Yac CIPAllbOBYBAaHHS NaT4uKiB. Ha ocHOBI
BUKOHAHOT'O aHaJIi3y MPOIMOHYEThCS OUIBII ONTUMAJbHUN YCTpid CIIOBIilIyBaua,
JUMO-3ax17H1 OTBOPH HA KOPIYCI SIKOTO PO3TAIIOBYIOTHCS OJIMKYe 10 CTell, TOOTO
Ha O0e3MoCepeIHbOMY MIIAXY YaCTHHOK UMY, IO IIJBHUINYE WMOBIPHICTH iX
OPOHUKHEHHS B JAMMOBY Kamepy. B 1miloMy KOHCTpPYKIlis 3alpOrOHOBAHOTO
croBilyBaya Oyne BIIPI3HSAETHCS PO3TAllyBaHHAM JUMOBOi KaMmepu Haj
MIKPOCXEMOI0, KOHTaKTaMu 1 Jiogamu. [[is mpuiloMy BepTHKaIbHO BUCXIAHHX
MOTOKIB /UMY B CIIOBIIyBaul nepeadadynuMo OTBOPU B HIDKHINA YAaCTHHI KPHUILKH. Y
MIKPOCXEMI1 1 €JIEKTPUYHOI KOJOJI TaKOXX 3pOOMMO OTBOPH JJIsl IOJICTIICHHS
POXO/KEHHS UMY B JUMOBY Kamepy. [[ns oIiHKM mepeBar MNpPOMOHOBAHOI
KOHCTPYKLIi BHKOHA€MO TIOPIBHSJIBHUI TEOPETHMYHUN  PO3PAXyHOK dYacy
CIIpallbOBYBaHHS HOBOTO 1 HaWOUIbII TOIMIMPEHUX MOJEICH CHOBIIyBayiB.

Pe3ynbraTti po3paxyHKiB MOKa3ylOTh, IO 3aIIPOITOHOBAHA KOHCTPYKITIS MTOXKEKHUX
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CHOBIIIYBaYiB J03BOJsIE 3a0€3MEUUTH HAMOLIbII MIBUAKE MPOXOMKEHHS AUMY
yepe3 JMMOBY Kamepy, BHACIIJOK YOro 4ac CHIpalbOBYBAaHHSA MMOXKEXKHOT
CUTHaJi3aIlii CKOpOYY€EThCS.

MeToauka po3paxyHKy Mojiejieil CroBilyBayiB

JI1s1 OIiHKM TIepeBar, KOHCTPYKIlT CHOBIIyBa4ya BUKOHAEMO MOPIBHAIBHUN
pPO3paxyHOK dYacy cCIpaiboByBaHHsA. JlJii po3paxyHKy dYacy cCHpalbOBYBaHHS
BI3bMEMO OCHOBHI TMOJIOKEHHS (PI3UKM, Ta30JWHAMIKH 1 TEIJIO00OMIHY TIpU
noxexax [4; 5].
Maca numy M, KT, SKUH YTBOPIOETHCS IPU T'OPI1HHI, BUBHAYAETHCS 38 POPMYJIIO0
[4]:

m, :(W+g7< _gi)'t ) (1)

rae ¥ —MacoBa IBUAKICTh BUTOPSHHS PEYOBHHM KT /C;

Ok — KUJTBKICTB TIOBITPSI, 1110 TIOCTYIIA€ Yepe3 ABESPHHIA MTPOPi3, Kr/c;

0i — KUTBKICTB TMOBITPS, 1110 BUXOAUTD 3 MPUMIIIEHHS, KT /C;

t —4ac po3BUTKY MOXKEXKI,C.

3 inmoro 00Ky, Maca MPOAYKTIB TOPiHHS (IMMY) OOUUCITIOETHCS 32 POPMYIIOLO:
m, = Pu" I/zop > (2)

1e P, — IIUTBHICTH POYKTIB TOPIHHS, kr/m>; V.op —00CAT yTBOPIOETBCH I[I/IMy,MS.

[L{iIbHICTh IPOAYKTIB TOPIHHS P,y KI/M® , OGUHCITIOETHCS 32 EMITIPHYHOO

dbopmyioro [5]:

352

%)

rae T, —TemmnepaTypa B IPUMIIIEHHI IPH moxexi, K.

Pas ®

OOMIH TOBITpS B TMPHUMIIICHHI HE BpaxoByeMo. TakuM 4YHWHOM, Maca
OPOAYKTIB TOpPIHHA M., IO 3HAXOAATHCA B MPHUMIIICHHI BHU3HAYa€ThCS 3a
crporieHuM Bupazom (1):

m, =YL, (g
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Ta6aunus 3. [lopiBHAHHSA TeXHIYHUX XapPaKTePUCTHK i Yacy cCpalbOBYBaHHS

ONTHKO-EJIEKTPOHHHUX MOKEKHUX CIOBIlyBa4iB

Ne Mapka nar4yuxa Huamertp xopmyca, MM | BricoTa kopryca, MM h,mm cpa 63‘216;;?”% o
1 | M-1 90 40 10 54

2 | MIT101-18-A2R1 70 45 40 222

3 | MI1212-85 89 37 20 108

4 | MI1212-18 94 48 30 168

5 | Useematens B.B OpunnHuKOBa 92 22 19 102

IBUKICTh BUTOpAHHA ¥, Kr/c, 00uncmoeThes 3a popmyinoro [5]:

v = V.:zuu 'Se 'peop’1 (5)

rae V,,, —IiHiiHa MBHIKICTh TOPIHHS Marepiany,m/c;
S - 2.
, — TIJI0IIA TOPIHHS,M®;
P2op — IIUIBHICTD TOPIOYOT PEYOBUHH, KT/ M3.
[TincraBamu B popmyay (4) yci 3Ha#IeH] 3 BHIIE 3a3HAYCHUX 3aIeKHOCTEH (2, 3,

5) BeIMYMHHU, OTPUMAEMO:

332 |
—cy%J EWM zgg sﬁwags

¥e , (6)
3 Bupaszy (6) BHCIIOBUMO IIyKaHEe dYac CHpalbOBYBaHHS CIIOBiNlyBada t, c,

MPOTATOM Yacy PO3BUTKY MOKEXKI:

352-V,,, 352.8, - h
= =

V.-mn ’ Sz ! i“)zap ’ Trx V;mn ’ S._- ’ )Dzop ’ Trx } (7)

2.
e S, —mioma 3aJbIMJIEHHS, M”,

h —BHCcOTa po3TanryBaHHS TUMO3aX0JHUX OTBOPIB MO0 CTEII, M.

Sk Oyno ckazaHo BUIIE, IS PI3HUX MOKESKHUX CIOBIITYBaYiB XapaKTepHi pi3Ha
BUCOTa N po3rairyBaHHs JUMO33aX0JHUX OTBOPIB IIO/I0 CTEN.

Po3paxyemo no hopmyii (7) gyac cripaniboByBaHHs /st crioBinyBada A-1 1 st
JeSIKUX TOMIMPEHUX HAa PUHKY JUMOBHX OINTHUKO-EIEKTPOHHUX TOXKEKHUX
CIOBIIIYBaYiB.

BuxiaHi 1aHi 1751 po3paxyHKy:

IUTIOINA 3aIUMIICHHS Sy =98 M2

IUIONIA TOPIHHA S, =0,3M%,

roprova peuoBrHA - Macjo 1HIyCTpiaJibHE,

IIUIBHICTE MAacCIIa P, =917kr/m |
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JiHIAHA BUAKICTH TopinHas macna V,,, =0,7 * 10* mlc,
Cepe/IHs TEMIIepaTypa B PHMIIEHHI MPOTArOM Tepiiux XBuins noxexi T, =70C.

Pe3ynbTaTi po3paxyHKiB MpeacTaBieHl B TabauIll 3, Kl MOKa3yIOTh Kpaliui
Yac CrpalbOBYBaHHS I IPOIIOHOBAHOTO HOBOTO CroBilyBaua A-1.

KpiM 1pOro, Takox MOXKHa 3pOOWTH BHUCHOBOK, IO TPU BUTOTOBJICHHI
MOKEXKHHUX CIIOBIIyBayiB HEOOXIAHO BHOMpaTH HAMOUIBII SKICHI MaTepianu Ta
KOMIOHEHTH. [IpucTpiil croBilryBayuiB peKOMEHIYETbCS BUOUPATH 3 OTBOPAMU ISt
IpUIiOMY TUMY, PO3TalllOBaHUMHU OJMbK4e 70 cTemi. JlaHa KOHCTPYKIIiS TOKEKHUX
CIOBINYBaYiB JO3BOJIUTH 3a0€3MEYNTH HAWOUIBII IIBUIAKE MPOXOKCHHS UMY
yepe3 JIUMOBY KaMmepy, BHACHIZOK 4YOTO 4Yac CHPAlbOBYBaHHS IOXKEKHOI
CUTHAaJi3aIlii CKOpOYY€EThCS.

OTpuMaHi  pe3ynbTaTd  JOCHIPKEHHS  CIOPUSIOTh  ONTHUMI3alli  mporecy
MPOCKTYBaHHS KOPITYCIB TMOXKEXHUX CHOBIiITyBayiB. OnTuMizaliis Mpoiecy
NPOEKTYBaHHS KOPITYCiB IMOKEKHUX CIOBINIyBadiB OyJe CTHUMYJIOM JO CTapTy
pO3pOOKM 1 YIOCKOHAJIEHHS CHOBIIIyBa4iB HOBOTO MPHUHIMIY MOOYAOBU
T€OMETPUYHUX CIOIYYCHb IPOEKTOBAHOTO KOPITYCY CIIOBIIyBayua i BHYTPIIIIHHOTO
HAIMOBHEHHS MPUCTPOIO 3 METOK ONMTHMI3yBaTH rabapuTHI PO3MIpU 3a PaxyHOK
3MEHIIIEHHSI BHYTPIIIHBOTO HEBUKOPUCTAHOTO 00CATY. 3pOOUTHh IOCTYHHIIIUM 1
IpOIEC  XYMOKHBOTO  MOJICTIOBAHHS  KPHUIIKK  TOXXEKHUX  CIIOBII[YBayiB
¢axiBigsiMu. CTBOpIOE YMOBHU JUIsl pO3pOOKM cepli BaplaTUBHUX KOHCTPYKIIH
KOPITYC1B TOKEXXHUX CIOBIIIYBayiB. [I0CTy>KUTh T1JICTaBOIO IO TTOAQIBIINX O1IBIII
JETAIbHUM JTOCHIJDKCHHSIM, SIKI MpH MIATBEpKEHHI (DIHAHCOBOi JOLLIBHOCTI

MaroTh BCl YMOBH JIJIsl 3aIBKU HAa HAYKOBO-JIOCIIIHY POOOTY.
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TenaeHuii noaaabUIOr0 PO3BUTKY

[ToganbmiiM PO3BUTKOM JAHOTO HAMPSMKY MOXKE CTaTH HOBUW TPHUHIIHIT
MPOEKTYBAHHS MOKEKHUX CIHOBIIIYBAUIB UMY .

Jlns mporo OyAe MOKJIMBHM PO3JIUIATH CIOBINIYyBad Ha TPU CKJIAJOBI
YaCTUHU!

1) bazoBwii 11ap, skuii BKIOYae B cebe 0a3zy KPIIICHHs, KOPITYC IMiJACTaBH 3
IUTATOIO 1 KAaMEPOIO YJIOBIIOBAHHS,

2) 3axucT KaMmepu - Iap, SKAi Oyze Mia0HUpaTHCs METOAOM ITiJCTAHOBKH
BaplaTUBHUX TEMATUYHHUX TUIOBUX PO3POOJICHHX 1 pO3paXOBaHUX CEKIIH 3aXHUCTY
KaMepH yJIOBITIOBada BiJl MPOHUKHEHHS;

3) KymonpHuii map - map, SKHA TakoX Oyjae MmiJI0HUpaTUCs METOJ0M
MiJCTAHOBKHM BaplaTUBHUX TEMATHYHUX TUIOBUX PO3POOJIEHHUX 1 PO3PaXOBAHHUX
TreOMETPUYHUX 00'€MHUX €JIEMEHTIB, MOB'SI3aHUX 13 3aXUCTOM KaMepH.

VY 3B'3Ky 3 THM, 110 HaBEJIECHUM MOIIAPOBUNA METO]I MPOEKTYBAHHS, SKUN
CIIUPAETHCS HA BapilaTUBHY €JEMEHTHY 0a3y MOBIB CBOIO aKTyaJbHICTh, IIMPOKO
MOIIMPEHUN 1 aKTHMBHO 3aCTOCOBYETHCS B OYIIBHHUIITBI Ta MAaIIMHOOYIYBaHHI,
MO>KHa 3pOOUTH BUCHOBOK, NPO T€, 110 MOJIOHUN MPUHIMI MPOEKTYBAHHS TAKOXK

MOKE BXKUTHUHI J0 TOYKOBOI'O ITOXKECKHOT'O JUMOBOI'O CHOBiI]_IYBa‘-Ia.

/lucm
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BucHoBKH.

1.

B poGoti BcTaHOBIEHO, MmO JUIsI TOKPAIIEHHS TEXHIYHUX
XapaKTEePUCTUK CIIOBIilIyBadya HeoOXiHO 1 cM Big cTemi A0 BX1AHUX
OTBOPIB CMOBIIyBaya.

BusiBiieni TeHJeHIli pPO3BUTKY TOXXEKHHUX CIOBIIIYBayiB, SKi
MOJIATal0Th B TOMY, MO0 BHYTPIIIHIO 4YacTUHY KOpIyca
BUKOHYBAaTH YOPHOTO KOJBOPY IS 3aXWCTy Bl XUOHHUX
CIIpallbOBaHb 3a PaxXyHOK BiJIOMBaHHS (POHOBOTO 3aCBITJICHHS.
Po3pobrieHo  kopryc  AMMOBOTO  TMOXEXKHOTO  CIIOBINIyBaya,
BIIPOBA/PKCHHS  SIKOTO  JO3BOJIUTh 3MEHIIUTH  IHEPIIHHICTH,
BI/IMOBIZIa€ BUMOTaM HOPMAaTHBHUX JTOKYMEHTIB Ta Ma€ OUIbII

Cy4YaCHHM €CTETUYHUNA BUTJISIL.

/lucm
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Jlirepartypa:
1. JICTY-H CEN / TS 54-14: 2009CucteMH MOXEXKHOI CHrHaji3amii Ta

OTIOBIII[YBAaHHS;

2. JIBH B.2.5-56: 201@CucTeMu MpOTUIIOKEKHOTO 3aXUCTY,

3. ACTY EN 54- 7: 2004 CUCTEMMU. IIOXEXHOI CUTIHAJI3ALIILL
Yactuna 7. CroBingyBadi IMOXKEXKHI JIUMOBI  TOYKOBI. PO3CISHOTO CBITJA,
MPOMYIIIEHOTO CBITJIa a00 10H13aIliliHI;

4. TY ¥V 31.6-35119462-022: 200HacnopT u3BemaTenu MoxapHble IbIMOBBIC
unjg —Mepuauasy;

5. ACTY  7113:2009 Bubyxonebesneuni  cepemoBumia. Yactuna 0.
Enextpoobiiamnanns. 3arajibHi BUMOTH,

6. 'OCT 22782.5-79 DnekTpooOopy0BaHUE B3PBHIBO3AIIUIICHHOE C BHJIOM
B3pbIBO3aIIUThI Mckpobe3omnacHas aeKTpudeckas 1erb;

7. HITAOIT  40.1-1.32-01 [IIpaBunma  yCTpOWCTBAa  DJIEKTPOYCTAHOBOK.
DneKTpooOOpyAOBaHNE CIIEIIHABHBIX YCTaHOBOK;

8. T'OCT 15150-69 Mamunel, npubOpsl M Apyrue TEXHUUYECKHE H3ICIH.
WcnomHenuss Asisg pa3ivyHbIX KIMMaTHYeCKUX paiioHoB. Kareropuw, ycioBus
IKCIUTyaTaluH,

9. T'OCT 12.1.004-9Xucrema cranaapTiB O€3MEKH Ipaili;

10.T'OCT 12.3.002-7%Cuctema ctaHaapTOB OE30MIaCHOCTH TPY/Q,

11. IbH B.2.5-23-2003IpoekTyBaHHs €l1eKTpOoOOIafHaHHSI 00’ €KTIB IUBLUILHOTO
pU3HAYCHHS;

12. HITAOII 40.1-1.21-98 [IpaBuna 6e3meyHoi eKCIUTyaTallii eIeKTpOyCTaHOBOK
CIIO’KHMBAYiB;

13.Psi6oB A.O. IlepcnekTuBBI KOHCTPYUPOBAaHUS JBIMOBBIX  IOKapHBIX
u3Beniarenei / A.O. Ps6os, 1.W. Pamosin // Bexrop Hayku TT'Y ToabsTTHHCKOTO
rocynapctBeHHoro yausepcurera. — 2014. Ne3. —C.77-81;

14.Pamosin [.I. Aramu3 3¢ PpeKTUBHOCTH pabOThI TOUEUHBIX JTBIMOBBIX IMOYKapPHBIX

u3Beniarenel /| MexIyHapoaHBIH HAYYHBIN JKypHan «cUMBOJ Haykm» Ne9/2015

ISSN 2410-708;
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15.HerutoxoB U. YyBctBHTENbHOCTH AbIMOBOTO m3Bemarens / WM. Hemnoxos //
Cucremsl 0e3omacaoct. — 2012, Ne2, c. 152-158;

16. Commmncekuii O.1. BB ¢hopMo-KOMIIOHYBaJIbHUX PIIIEHb 3HIMHOT KPUIITKH
Ha  (yHKUIOHAJbHI  BJIACTUBOCTI  TEIUIOBOTO  crmoBimyBada  un-105
http://repositsc.nuczu.edu.ua/handle/123456789/61&€ noctyny:20.05.19;

17. Crarrsa: [IpuHIMn nOMMpEHHS UMY B IPUMIIICHH] i1 4ac TOXKEekKi
http://pozhproekt.ru/articles/protivodymnaya-zasdHzidanij-i-sooruzhenij-chast-
1-naznachenie-protivodymnoj-zashhijfiata noctymy:20.05.19;

18. Po3mimieHHs MOKeKHUX CHOBIIIYBaviB: BITYM3HSIHI Ta 3apyOixkH1 HopMu. Y. 3
http://elites-montage.com.ua/rozmishhennya-pozhazspovishhuvachiv-

vitchiznyani-ta-zarubizhni-normi-chastina-Bfara noctymy:20.05.19.
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AHANI3 TEHAEHLII PO3BUTKY
TA PO3POBKA KOHUENUII
KOHCTPYKUIN NEPCNEKTUBHOIO
KOPMYCY NOXEXHUX
CNOBILLYBAYIB

BukoHas:
cTyaeHT rpynun 3MENB-17-412
CownHcbkum O.I.

KepiBHUK:
KaHAMAAT TEXHIYHUX HAaYK NOJIKOBHUK cyxKbu L3
aaaaaaaaa deapn ACbTa IT
daKyNbTeTY NOXKEKHOT Be3neKku
HNepes’aHko O.A.



CTaTUCTUKA NOXKeXX

3a JAHMMMN MACUBIB KAPTOK 0ONiKY NOXKeX BNPoaoBK 4 micAL,iB
2019 pokKy B YKpalHi 3apeectpoBaHo 35 131 noxexy.

YnpoposK 4oTnpbox micauis 2019 poKy Ha Micui NOXKeXKi BUABNEHO
863 3arnbni ntoamnHun, 3 HKx 20 aiTen.

YHacnigok noxkex 3arnHyno 856 nrogen, B Tomy umncni 25 aiten, 575
NI0Aen oTPUMano TpaBmMmu, y ToMy 4Ymncni 38 aiten.

MaTepianbHi BTpaTK Big noxxeX cknanm 3 mapg 886 mnH 887 Tuc.
rPH (3 HUX NpAMi 36UTKKN cTaHOBAATL 807 MAaH 283 TUC. TPH, a
nobiyHi —3 mnpa 079 maH

604 Tnc. rpH).

LloaHa B YKpaiHi, B cepeaHboOMyY, BUHUKANO 293 noXKexi,
MaTepianbHi BTPATU Big, AKNUX cKnaganu 32 maH 391 tuc. rpH.



Ponb NoXexxHol aBTOMATUKU




Budu noxexnux cnobiuybavey

K oMOIHOBQH] Tennobi PUSHI (Bimnobi

OnMmUNHI |OHI3QUIUH] MIHIUHI




3a cnocobom 00podku curnaay C:
1. MikpokommioTep

2. Komnaparop

3a maTepiasiom kopmycy J:
1. Cras
2. Metan

3. [lmactmacca

3a micuem posramyBanusm D:

1. B 3aKpUTHX NPUMILIEHHAX

2. B npuMIllleHHSAX 3 BEIMKOIO IUIONICI0
3. KaGenbHuil kaHaI

4. TpaucnopTHHii 3aci6

5. BeHTusLiiiHuii kaHan

6. Mopcbke cyaHO

3a THnom o6podku curnaay K:
Ananorosuit
Ludposuit

Kom6iHoBaHHMiA

3a BuIOM BocKoHaIeHHs E:

1. ITixBUIIEHHS METPOJIOTIYHOI HaAIHHOCTI

2. CripoueHHs! KOHCTPYKLT

3. 3MeHIICHHS Yacy BHSBICHHS HOKEXi

4. TTinBHILECHHS Yy TIUBOCTI IIOPOTY CIIPALIIOBAHHS
5. Po3mMpeHHs aCOPTHMEHTY

6. 3MEHILECHHS CIIOKHBAHHS €JICKTPOCHEPrii
7. IlinBuIeHHs 9yTIUBOCTI (oTompuiiMaua
8. CripoleHHs yMOB 00CIIyroByBaHHS

9. IMigBuIeHHS Yacy eKcIuTyaTarii

10. HigBuiuents: GpyHKIIHHUX MOKIMBOCTEH

3a HasIBHICTIO 3aMaM’SITOBYI0YOro MpucTpoio L:
o3V

TMopiBHAHHS CUTHATY

3a Bujom curnasmizaropa G:
1. CeitnoBuit
2. 3ByKoBHil

3. KombinoBaHHH

3a crocodoM elleKTpoKUBJIEHHST M:
Kupienss o nuieidy
ABTOHOMHE

JKuBjeHHs 110 OKPEeMOMY IIPOBOJLY

3a po3TauryBaHHIO uKepelia kuBJaeHHs: H:
1. 3oBHiIHE

2. Buyrpiuse

3a npunuunom aii N:
1.0nTHKOENEKTPOHHI

2.Jonu3auiitni

3a MOKJIMBICTIO BCTAHOBJICHHs aapecy |:
AnpecHi

besanpecHi

3a kondirypaniero BuMiproBaabHoi 30Hu P:
Tounysi
Jliniitai

Bararoroueuni




Jliarpama 3a/1esKkHOCTI BiJI CII0CO0Y
eJIEKTPOARNBICHHS

 Kueneduano wneiidy

M ABTOHOMHE

B *ueneHHA N0 OKpeMomy N

& & VS\\Q & Q‘\Q?

Q; Y ¥y & © &R
+F S &‘3\&\ \9%3“ 0(3“‘ ‘\\)x» /\?\J\ v%é ¥
v &
$ &
Po3noninn mareHTiB 32 KpaiHaMM BJIACHMKAMM NATEHTIB Jiarpama 3aJ1e:KHOCTI BiJl c10co0y eJ1eKTPOKUBJICHHS
Jliarpama B 3a/1e:KHOCTI BiJ] CIIOCO0Y Hiarpama 3ajie;kHOCTI BiJl MaTepiaiy
00pOOKII CHTHAITY BHT'0OTOB/ICHHSI KOHCTPYKIIII

mCnne
W Mikpokowmn"toTep
o Vet
M Komnapatop

MNMnacrmaca
87%

= [Inac

Jiarpama sanexnocri Bix crocody 06po6xu curuaiy Jliarpama 3a/1e:KHOCTi Bil MaTepiajly BUrOTOB/IEHHsI KOHCTPYKI|



AHani3 TeHAEeHLiT PO3BUTKY KOPNYCiB AMMOBUX NOXKEXHUX CNOBILLlyBayiB
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MopiBHAHHA reOMeTPUUYHUX XapPaAKTePUCTUK CNOBiLLlyBaYiB

YIT «<APTOH» UIIO-3.2 | OAO«CKB Enextporvanmy«(I212— |  Hrm OO0 "Mepuauan" Hrmr OO0 "Mepuauan"
(CIIO-3.2) ThH(TIK-9) WIa-A UIII-AB
3aranbHi 30BHILIHI Ta0apUTH CIIOBIIIYBadiB:
I, r, B (Mm) 100x100x45 100x100x45 100x100x40 160x106x100
TabapuTy HMANIHAPUYHOTO MiJACTaBU CHOBIIYBaYiB:
Buc. (Mmm) 24 30 20 59
['abapuTH KyNoOJIbHOT YaCTHHU CIOBILI[yBaYiB:
Buc. (Mmm) 21 15 20 41
Hiam. (Mm) 60 60 60 60
Cityacrte CKJIEIiHHS,
dopma [Inockuit Kynos BCTAaHOBJICHWH Ha HWIHIAPUYHY IiICTaBYy BCTaHOBJICHE Ha
LI HAPUYHY MiJICTaBY
Marepian ITnactux

CTymiHb 3aXHCTY KOPILyCy

1P 32

IP 32

BigmiHHOCTI TapaMeTpiB

100%

100%

88,9%

376%




CniBBigHOLWEHHA reOMeTPUYHUX NAapaMeTpiB CNOBillyBadiB

[eoMempu4HUU odMip Modened BidyusHaHUX cnobiwybayidb

MMa-A MNa-AB nn212-117 crn 3.2
Cnibbidrowerns || fluam.0mb /L Auam.M36 [l Auam.Omb|L Auam.M3b L Quam.Omb)L Auam M3k (L. luam.Omb L. luam N36.
wnel ombopib-do [i5g MM[31615  MM[333.08 MM[333.08 mm[246.72 MM[314.15  mmM[237.06 mMm[314.15 MM
RoHRakRiET 178.8 °1360 °[360.0 °1360 °[282.7 °1360 °[271.7 °1360 °
nobepxHi kopnycy[49.7 % 71100.0 % %1785 % %1755 % |24 %
Mpsatuu docmyn do [H Bepm.Omb | H.136. H.Bepm.Omb [H.13B. H.Bepm.Omb.|H./3b. H.Bepm.Omb [H.13b.
EE:'ED;L?%"HO' 132 MM | 40 MM |41 mm | 100 MM |9 MM[4T5  mMM|8 MM | &4 MM
Benmukasi 33.0 %167.0 %1410 %159.0 %(18.9 %181.1 %(18.2 %(81.8 %
S.omb.M3b. [S.nnow.M3b.[S.omb.M3b. |S.nnow . M36.|S.omb.M3b. |S.nnow.M3b.[S.omb.M3b. |S.nnow.M3b.
32323 mm?|15821.2 mm?| 11932 mMM?|27523 mMm?|22205 mm?|17468 Mm?|1896  Mm?|15080.3 Mm?
17.0 %183.0 %130.2 %169.8 %111.3 %188.7 %111.2 %|88.8 %
17 8.3 3.0 70 11 8.9 11 8.9
CnibbidHoweHHs
nnowi ombopid do
nAow! KOHMAKMHo|I
nobepxHi kopnycy
100.0

(xema
HAOX00XEeHHS
dumy do
NOXEXH020
cnobiwybaya.
Bud 3HU3Y.

["opizoHmansHe pibHOMipHO-
po3ocepedXeHe HAOX0GXEeHHS
dumy b kopnuc 360°

"opizoHmansHe pibHOMipHO-

po3ocepedxeHe HAGX03XeHHs
dumy b kopnyc 360°

["opizoHmansHe pibHOMipHO-

po3ocepedxeHe HAGX0OXeHHS
dumy b kopnyc 360°

["opizoHmansHe pibHOMIpHO-

po3ocepedxeHe HAOX08XeHHS
dumy b kopnyc 360°

Cxema
HAOX00XEHHS
dumy do
NOXEeXH020
cnobiwybaya.
Bud 3doky.

Kopnyc noxexHozo cnobiwybaya

B;IT
¢

S

N
c

A. opizoHmansHe;
B. Moxune;
C. BepmukansHe.

B;'T
C

T

1N
(E

A. [opizoHmansHe;
B. Moxune;
C. BepmukansHe.

5

ST e

Ng

A. lopisoHmansHe;
B. Moxune

B;IT
¢

S

N
C

A. T opizoHmansHe;
B. Moxune;
C. BepmukansHe.

(xema
HAOX0OXEHHSA
nomokib y
bumiprbdanbHY
Kamepy
Bud 3Hu3U.

BumipwbansHa kamepa

HadxodxeHHs dumy
do kamepu: 180°3a 2.c. ma 180°

npomu 2.c.

HadxodxeHHs dumy
do kamepu: 180°3a 2.c. ma 180°

npomu 2.c.

HadxodxeHHs dumy
do kaMepu: 180°3a 2.c. ma 180°

npomu 2.c.

HadxodxeHHa dumy
do kaMepu: 180°3a 2.c. ma 180°
npomu 2.c.




NopiBHAHHA TEXHIYHUX XapaKTePUCTUK i Yacy crnpalboBYBaHHS
ONTUKO-eNEKTPOHHUX MOXEXHUX CnoBilyBaydiB

352-V

2op

3525, h

VﬂHH'SE"pEOp.TH V.

JI‘I

)

UH 'S.E’ .pé’()p .TP’I

Ne Mapka gaTunka Huamerp kopryca, MM | BeicoTa koprnyca, MM h,mMm cpa ﬁf;]la’;‘[zle;&[:{}iﬂ, .
1 | M-1 90 40 10 54
2 | MI1101-18-A2R1 70 45 40 222
3 | MIT212-85 89 37 20 108
4 | MI1212-18 94 48 30 168
5 | M3pemarens B.B OpunHHHKOBA 92 22 19 102




H, HM

Kopnyc A-1




