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P.C. ®unb,
3pnobysay AHAI MBC Ykpainu

OCOBJIMBOCTI bYZIOBN NITUOTOBUX NMUJIIHAPOBUX
MEXAHI3MIB MUL-T-LOCK®

Y cmammi posensioaemvcs 6ydoea ma npunyun pooomu UUIHOPOBUX MEXAMHIZMIE
modeneii 7x7®, Integrator™, Classic, Interactive® xomnanii Mul-T-Lock®. Busnauacmuvcst
pi6enb 63AEMO3AMIHHOCIE OCHOBHUX CKAA00BUX PO3ZIAnymux mexanismie. Hadaemuvcs
iHGhopmauist wo00 2eoMEMPUUHUX POMIPI6 IX WmMuUdmMosux nap ma cneuudiKu Hanecens
K00y Ha Kmou. Buxodsuu 3 xoncmpyxmuenux ocobausocmeri 00CAiONCeHUx Mexanismis,
AHATIBYEMBCS PIBEHD iX 3AXUWEHOCTE 6I0 PISHOMAHIMHUX MemOOié 30MY.

Kntouoei cnosa: Mul-T-Lock®, 7x7®, Integrator™, Classic, Interactive®,
UUTIHOPOBULL MeXAHI3M, Wmugm, 310M, BIOMUUKA.

B cmamve paccmampusaemcs cmpoenue u NPUHUUN PAOOMbL UULUHODOBLIX
mexanusmos mooenei 7x7®, Integrator™, Classic, Interactive® xomnarnuu Mul-T-Lock®.
Onpedensemcst yposenv B3AUMOIAMEHACMOCU OCHOBHBIX COCMABLSIOUUX PACCMOMN -
penbix mexanusmos. Ilpusodumcs ungopmanus o 2eomMempudecKux Ppasmepax ux uwmug-
MoBbIX Nap U cneyu@ure namecenuss Kooa na xuou. Mcxoos us KOHCMpYyKmueHulxX 0Co-
bennocmerl UCcie008aAHHBIX MEXAHUIMO8, AHAIUSUPYEMCSL YPOBEHD UX 3AUUUECHHOCTIU
om PasHooOPaA3HbLIX MEMOO08 63J10Md.

Kmoueevte cnosea: Mul-T-Lock®, 7x7®, Integrator™, Classic, Interactive®, yu-
JIUHOPOBBLL MEXAHUSM, WMUDM, 63/10M, OMMbIUKA.

Paper deals with the structure and operation mechanisms cylinder models 7x7®,
Integrator ™, Classic, Interactive® company Mul-T-Lock®. It determines the level of
interchangeability of the main components of the considered mechanisms. The information
on the geometric dimensions of pin pairs and specific application code on the key is
stated. Based on the design features of the studied mechanisms, it is analyzed their level
of protection against a variety of hacking techniques.

Keywords: Mul-T-Lock®, 7x7®, Integrator ™, Classic, Interactive®, cylinder
mechanism, pin, hacking, lockpick.

ITocranoBka npoo6aemMu

[Mounnaroun 3 2014 poky, B YkpaiHi 3amouarkoBaHO Iipoiiec pedOpMyBaHHSI
MBC VYkpainu, saxuil nepegb6avyac JOKOPIiHHY 3MiHY HOro CTPYKTYPH Ta CTBOPEHHS
HOBUX I[EHTPAJIbHUX OPraHiB BUKOHABYOI BJIAJH, JiS/IBHICTD SIKUX Oy/1€e CIPSIMOBYBATUCS
ta koopauHyBatucs Kabinerom MinicTpiB Ykpainu yepes MiHicTpa BHYTPIIITHIX CIIpaB.
OnuyM i3 mepmmx Takux opraHiB craja HarionanbpHa mojinis Ykpainu, sika Oy/ia
cTBopeHa Ha mijgcTaBi 3akony Ykpainu “IIpo Harmionanbnay nomitio”. HoBoyTBopena
HamionasnpHa mnodiinis Ykpainu 1moyajia CBOIO MOBHOIIHHY [islJIBHICTh 7 JUCTONAza
2015, kosi HabpaB cuJIu 3aKOH 1po Hel. J{o 11 ckuaxy yBifiima GibImicTh MiApo3IiTiB
yKpaiHChKOI Miinii, y GyHKIiOHAIbHI 00OB'SIBKM SIKUX BXOIWJIO IIOHEPEIKEHHS,
BUSIBJIEHHSI Ta PO3KPUTTS 3J0unHiB [1].
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Bopanouac, posnounnatoun pepopmyBanus crpykrypu MBC Ykpainu, ykpaiHcbki
3aKOHO/aBIli He Hajaau HartionanpHiil notintii ¥ kpainu rnpasa mpoBe/IeHHsT OTlepaTUBHO-
POBIIYKOBOI [islJIbHOCTI. Y pe3yJbTaTi MPorajiiHy B HOPMaTHBHI Gasi BOHA BTpaTHIN
3aKOHHI TIiIcTaBu BejleHHsI KpUMiHaJabHOI po3Binku. Kopuctyouuch Ii€io curyartti€io,
KpUMIHAJIbHI €JIeMEHTU aKTUBI3yBa/IM CBOIO JANBHICTD, IO HiATBEPAKYETHCA BiIIO-
BifiHOIO cTaTucTUKOO 'eHepanbHOl TTpoKypatypu Ykpainu [2; 3].

18 uepBust 2016 poxy Habupap umHHOCTI 3akoH Ykpainum Ne 1394-19 “IIpo
BHeceHHs 3MiHU /10 cTtaTTi 23 3akony Yxkpainu “IIpo Harionanpay mominioo” momo
YTOUHEHHS JIesIKuX 1osioskenb” [4]. Ilum 3akoHOM 3aKOHOIaBEIlh HAPEIITi YITIOBHOBAKUB
Hamionanbpny nodqinito Ykpainu Ha 3/1iliCHEHHSI OIlepaTUBHO-PO3IILYKOBO] [1islJIbHOCTI.
Otpumasmm MoxauBicth mpoBenenns OPJl, Hamionasbpra modinist Ykpainu mae
AKOMOTa IBUJIIE peasidyBaTu Ilell iHCTpyMeHTapiil 3ajuisd 3HUKEHHS PiBHS
3JIOUMHHOCTI y Kpaiti. Pazom 3 TuM, pesysibraTuBHicTh nposeaernss OP/l Gyxe Bkpaii
HU3bKOIO, AKIO, BUKOHYIOUU pillleHHA CYAY, OIEePaTUBHO-TEXHIYHI IiApo3aiaun
YKPaiHCHKOI TOTiIlii He 3MOKYTh 3a6e3MeYnTH HeTJIacHe TPOHUKHEHHST y TPUMIIIEeHHS
11 TPAHCIIOPTHi 3ac00H, gKi MAIOTh BiZHOIIEHHS 0 IiITOTOBKNA a00 CKOEHHS 3JIOYMHY.
Oco06MBO, SIKIIO Ie MOB’S3aH0 i3 HU3bKUM piBHEM MPOodeciiiHOl MiArOTOBKHU CIiBPO-
OITHUKIB 3a3HAYEHMX I1PO3/LIIB MOJIILi].

3a Takux 0OCTABUH ITiABUIIICHHS piBHA ATOTOBKHU cnino6iTHI/IKiB OIepPaTUBHO-
TexHiuHuX mizposainie HairionanbHoi nosinii Ykpainu 1muisixoM BUBYEHHS JIeTaTbHOT
indopmariii 1MoOM0 XapaKTepUCTUK CyYaCHUX 3aMKiB i MeXaHi3MiB CEKPEeTHOCTi /10
HUX € OJIHI€IO i3 3aIOPyK YCIITHOrO BUKOHAHHS CJIY:KOOBUX 3aB/IaHb.

Merto10 cTaTTi € A0CIIKEHHS KOHCTPYKILii, TEXHIYHUX XapaKTEPUCTUK Ta PiBHIB
CTIKOCTi /10 Pi3HOMAHITHUX METO/IiB 3JI0MY IUJIiHAPOBUX MeXaHi3MiB Moesneit 7x7®,
Integrator™, Classic, Interactive® xommanii Mul-T-Lock® i3 HagaHHSAM BiIOBiTHIX
peKOMeH Ialliil.

Bukian ocHOBHOTO marepiay

Kommanist Mul-T-Lock® 06y.ra 3acioBana B I3paini B 1973 porii ABpaamom Baxpi
(Avraham Bachri) ta More /Toesom (Moshe Dolev). 3 MoOMeHTY CTBOpPEHHSI KOMITaHist
MpoMIIIa MIJISAX BiJl MAJIOTO IANPUEMCTBA /10 KOMIIaHii, SKa Ma€ Oisbie 13 JIOYipHix
nignpuemcrs, 50 000 asropusoBanux To4ok npogaxky ta 20 000 cepsicHuX 1eHTPIB.
Ii xnientamu cramm Gimpure 100 mMaH mozedt y 6imbmr Hisk 70 kpainax caity. 3 2 000
poky kommaniss Mul-T-Lock® ysiiiimia qo rpynu kommaniit ASSA ABLOY, piunuii
o6ept gkoi nepesuniye $ 5,5 mupa, a mwrar — 41 000 cuiBpobiTHUKIB [5].

Ha cproromni kommanist Mul-T-Lock® € BracHukoM OiJibIin HizK COTHI MiKHAPOIHUX
MaTeHTIiB Ha iHHOBAIiIMHI MPOAYKTU — MeXaHiyHi HWJIiHJPHU, 3aMKH, €JeKTPOHHO-MeXa-
HiYHI cCTeMU, a TAKOXK CTaHKW, aBTOMATUYHI JIiHii Ta MalllMHY /ISl IX BUTOTOBJIEHHS [6].

B VYkpaini npoaykiist kommanii Mul-T-Lock® mpeacrasiena 3 1994 poky. 3a
indopmarniero ykpaincbkux auctpub’iotopis kommanii Mul-T-Lock®, ocroBHui
CErMeHT MPOoAAXKy MUIiHAPOBUX MeXaHi3MiB TIpuIiasae Ha mozesi 7x7®, Integrator™
Classic it Interactive®. OmocepeaKoBaHoO 1151 iHGOPMAILiST TATBEPIKYETHCS TYIHIMU
CYZIOBUMHU [0O30BaMM 100 3a00poHU peaniszamnii B YKpaiHi KoHTpadaKTHUX
mutinapoBux MexaHisMiB Mul-T-Lock® [7]. PosristHemo 11i Mojiesti 3aMKiB OiJibIi
JleTaJIbHO Ta BU3HAYMMO PiBEeHb IX 3aXUIIEHOCTI BiJl PI3HOMaHITHUX METO/IB 3JIOMY.

IItudprosuit muwrinaposuit Mexaniam Mul-T-Lock® 7x7®. Iluningposuii
MexaHizMm 7x7® € HafbiIbII MPOCTUM 32 KOHCTPYKINEIO Cepel aHAIOTTYHUX MPOAYKTIB
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kommanii Mul-T-Lock®, mpexacraBiennx Ha ykpaincbkomy puHky (puc. 1). Bin
NpU3HAYEHUI [IJId BUKOPUCTAHHS i3 3aMKaMmH, SIKi BCTAHOBJIEHi HAa BHYTPIilllHi Ta
30BHiIHI aBepi mpuMimteHb. KigbkicTh xKomoBux KoMmOiHalliii gopisaioe 279 936 [1],
o BiAmoBizae BuMoraMm 6-ro piBHsS cekperHocTi kifoda 3a JJCTY EN 1303:2014.
Bomnouac 3rigao 3 Bumoramu JICTY EN 1303:2014 BicyTHIiCTH crietiaibHUX eJIeMEeHTiB
POTHU/Iii BUCBEP/JIIOBAHHIO, PO3CiKAHHIO Ta CKPYYYBaHHIO (BUTMHAHHIO /10 PYWHYBaHHS )
inenTudikye oro K MUIIHAP i3 HYJOBUM PiBHEM 3aXUCTY ITPOTHU PYUHIBHUX METO/IiB

37I0MY.
. I

Wy knnei Gt cronopmeit wrrsn

'“\-h\' wnniHaprEanli cronoapwidi wrad

| WTHST CHCTEMHA “MaliCTep-gnsm™

KOs C
rpusGonoiGani koaosni wred

LHAHAP AN pEEES soponai g

K1Y

Puc. 1. OcHoBHI ckna10Bi TUAIHAPOBOTO MexaHi3mMy 7X7®

[Muniaaposi MexanizmMu 7x7® MaioTh ciM ofMHAPHUX MITUMOTOBUX Tap, KOKHA 3
SIKUX CKJIQJIA€EThCA 3 KOIOBOTO Ta cTonopHoro mtudta. IItudgrosi mapu po3raiioBaHo
B OTBOPIi, 9KNi YTBOPEHO BEPTUKAIBHOIO KAMOPOIO B KOPIIYCi MeXaHi3My Ta OTBOPOM
y nwiainapi. 330BHI BepTUKajbHA KaMopa KOPIYCY 3aKpuTa 3ariaymikon. Mix
3arJIyIIKoo Ta MTUGTOBOIO MapoO0 PO3TANIOBAHO KPyYeHY NPYKUHY CTHUCKaHHS. 3a
Bi/ICYyTHOCTI KJTIOYa B 3aMKOBiil MIMAPWHI 1151 TPYKUHA MTi[iiMa€ CTOMOPHUM MTU(T
Ha JIiHII0 TOJLTY IWIHAPY Ta KOPIYCy MexaHizMy, 3a0e3ledyioud TajbMyBaHHS
uUTiHapa Big obepranus. [yist obepraHHs IUTiHAPA B KOPITyci HEOOXiIHO BUIIMKYBATH
BCi mITHU(TOBI MapW TaKUM YMHOM, abM TOYKAa KOHTAKTYy KOZOBOTO Ta CTOIIOPHOTO
mTudTa 3HAXOAUIACh Ha JiHil po3miay MuiHApa Ta KOpIycy.

Icrye Gararo mpodisiiB 3aMKOBOI IMAPUHK IUIiHAPOBUX MeXaHizMiB 7X7®, sKi
BiZIPIBHAIOTBCS T€OMETPUYHUMHU po3Mmipamu. B Ykpainy xommanis Mul-T-Lock®
odiriiino mocravae mexanizmu 3 npodinem Ne 0767, ToBumHO©O 2,5 MM i3 TpbOMa
oB3/10BKHIMU 11azamu. [leit mpodinb pekomMeH0BaHO 10 BUKOPUCTAHHA y KpaiHax 3i
CKJIQJIHOIO KPUMIHOTE€HHOIO CUTYAIII€IO.

Kuroui 1o 1iusminipoBux MexaHi3MiB 7x7® MicTSATH ciM KOJIOBUX JYHOK (puc. 2).
baszoBoio nnoBepxHeo BBaKAETLCA 3arOCTPEHU KiHellb KJtoda. Y Ci ciM KOJJOBUX JIYHOK
PO3TaIIOBAHO i3 OJIHAKOBUM MiXKIIEHTPOBUM iHTepBasioM. Pa3oM 3 TUM BijicTaHb Bijl
6a30BOTO YIOPY A0 IIEHTPY HaWOIMKYOI JYHKU 30iabineHo Maiixke y 1,5 pasu Tta
nopiBHIoE 4,9 MMm. Ko JiyHKM BU3HAYAETHCS 32 TOBIIMHOIO 3AJIUIIIKOBOIO METAJy BiJl
il LEeHTpPy 10 3BOPOTHOI MOBEPXHI KJIIOYa.

CIIETIIAJIBHI PO3POBRMN

127



CyyacHa cneuianbHa TexHika N2 3(46), 2016 ISSN 2411-3816

CIIETTTAJIBHI PO3POERM

128

(T

/ 3.4(34/34 3434 34| 49

Puc. 2. Kmiou no muningpoBoro mexaniamy 7x7®

Koxen komoBuii mTUET IUIIHAPOBOTO MexaHizmMy 7x7® Moke MaTH ITiCTh KOTOBUX
piBHIB, dKi Bi/[pi3HAIOTHCA 3a A0BXKUHOWO (puc. 3-a). IlepmuM KOAOBUM piBHEM
BBAKAETHCS MTUMT MiHIMaJIbHOI JTOBKUHMU. ﬁOMy Ha KJIIO4Yi BiAIOBia€ JyHKa
MiniMasibHOT TOrHN. Kpok Mik KOZOBMMM piBHSAME crajivii Ta gopisHioe 0,4 Mm. 3a
reoMeTpielo KomoBi MTU(MTH MOKYTh OyTH IHIIHAPUYHOI abo TprbonomioHoi dhopmu
(puc. 1). Ix soBmimmiit giamerp — 2,5 mm. [liamerp rpubomnozxi6Horo mrudTa B 30HI
3ByJKeHHsT cKiamae 2 MM. [Ijis1 3abe3reyeHHsT TepeMillleHHsT KOAOBUX MITUMTIB 10
MOBEPXHi KJII0Ya HA 30BHINTHIN YacTWHiI KOZOBOTrO MTU(TAa BUKOHAHO 3Pi3aHUil KOHYC.
Kyt 1iporo konyca mopiBaioe 955 rpajycis, a giaMeTp y TOUIli KOHTAKTy 3 KJIIOYeM He
nepesuirye 0,3 Mm.

Ha Biaminy Bifi KOfOBUX, CTONOPHI MTUMOTU MUJIIHAPOBOTO MeXaHizmy 7x7®
BUTOTOBJIAIOTLCS JBOX JOBKUH (puc. 3-6). Ix 3oBHimmiit giamerp ifenTuanmii KomoBIM.
JliameTp y 30HI 3aHWMKEHHSI KOTYIIKOMOAIOHOTO mTudTa ckaagae 2,3 mm. st
3abesneuyenns HeoOXigHoro piBug criiikocti 3a JJICTY EN 1303:2014 komnanis Mul-
T-Lock® KoMIJIeKTy€E MUTIHAPOBHIT MexaHisM 7X7® MiHiMyMm aBOMa MITU(MTOBUME
napamu, y SIKMX 3aCTOCOBAHO KOTYIIKOMOAIOHI CTOMOPHI MITU(TH.

)

I
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Puc. 3. Illtudru nuaiHapoBoro MexaHiamy 7x7® Ta ix moBKUHM (@ — KOAOBi; 6 — CTOMOPHI)

Y Bumaaky 3acTocyBaHHS ITUJIIHPOBOTO MeXaHi3aMy 7x7® y cucremax “matictep-
K1o4” i3 GaraToOpiBHEBUM JOCTYIIOM JI0 CKJIaAy KOXKHOI ITH(TOBOI Mapu BBOAATHCS
nonatkoBi mrudru. s mexanizmy 7x7® 11e — JaTyHHI ITUWJIIHIPY IT'SITU TUTIOPO3MipiB
(puc. 4). 3asnavyeHi IMUIIHAPA BBOASATHCS y MPOMIKOK MiK KOJOBUM Ta CTOIMOPHUM
mTUQTOM.
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Puc. 4. [lonarkoBi mTudTtn cucremMu “maiitep-kiaod’ s MUTIHAPOBOTO MeXaHi3aMy 7X7®

SOBHINTHIH /liaMeTp TaKOTo MIJIiHAPA TOPiBHIOE liaMeTPy KOIOBOTO Ta CTOIOPHOTO
mTUdTIB, a TOBIIMHA — He MEePEBUIILYE BJIACHOTO fiaMeTpy. AK i y BUMaiKy 3 KOJIOBUMHU,
i ITUTH MAIOTh OJAHAKOBUI KPOK, sAIKMi 1opiBHIOE 0,35 MM.

IItudrosi nmwrinaposi mexaniamu Mul-T-Lock® Integrator™. Hamarants
imxenepis kommanii Mul-T-Lock® nigsummTyi piBeHb 3aXHUINEHOCTI IUIiHIPOBOIO
MexaHisMy 7x7® 06e3 JOKOPIHHOI 3MiHHM KOHCTPYKIIi Ta TeXHOJIOTIi BUPOOGHHUIITBA
NpU3BeJN JI0 MOSABU Woro momudikaiii — muaingapoBoro Mexanizmy Integrator™
(puc. 5). ¥ 1poMy MexaHi3Mmi BBEJEHO /0/[aTKOBO OJ{HY MTHU(MTOBY Tapy i3 KOAOBUM
mTudrom Integrator™ Ta eseMeHTH 3aXUCTy BiJl BUCBEP/JIIOBaHHSA. K i MpoTOTHII,
T HAPOBUI MeXaHi3M Integrator™ mae anasioriuny cgepy 3acTOCyBaHHS Ta AJITOPUTM
PO36JIOKYBaHHS IAIIH/pa. 3aBAAKNA KoJoBoMY IitudTy Integrator™ KiJbKicTh KOJOBUX
KOMOiHAIiil € BTpudYi GiJIBIIOI0 B MOPIBHSAHHI i3 MUJIIHAPOBUM MexaHizamMoM 7x7® [1],
110 BifmoBizia€ BuMoram 710 6-to piBHsA cekpernocTi kiova 3a JJCTY EN 1303:2014.

ANy KDL
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Puc. 5. OcHoBHI cKJIa10Bi MUJIIHAPOBOro MexaHismy Integrator™

129



CyyacHa cneuianbHa TexHika N2 3(46), 2016 ISSN 2411-3816

CIIETTTAJIBHI PO3POERM

130

Ha Biaminy Big mpoToTuily, B KOHCTPYKIIil0 nuiinapa Integrator™ BBeneHo
3araptoBaHi mTU@TH, SKi PO3TANIOBAHO B KOPITyCi W IWJIIHAPI MeXaHi3My mepej
MEPINOI0 330BHI MTU(TOBOIO 1Maporo. ¥ 1iil mapi BAKOPUCTOBYIOTHCS CTajeBi mTudTH,
TOfIi 5K B iHMMX — jaryHHi. Onucadi KOHCTPYKTUBHI TPUHOMU JI03BOJISIOTh TPOTUTISATH
BUCBEP/AJIOBAHHIO I PO3CiKaHHIO KOPIyCy HUWJiHAPA. 3aBAsSKU IIUM IpUiloMaM
IUJIiHAPOBUU MexaHi3Mm Integrator™ BiamnoBimae mepiiomMy piBHIO CTiKOCTi 10
pyiiHiBHuX MetoziB 3iomy 3a JJCTY EN 1303:2014.

[MuninapoBuii MexaHi3m Integrator™ mae 1IicTb KPyrjamx KaMop Iiji oluHapHi
mTUdTOBI mapu Ta oAWH Tif mapy i3 komoBum mtudTtom Integrator™. OTBip Tix
OCTaHHIIl MOKe PO3TAIlOBYBATUCA B OyIb-sKiil IMO3MII MeXaHi3My Ta Ma€ OBaJIbHY
dhopmy, sika 3amobirae ioro obepranHio B Kamopi. Kpok Mizk KaMoOpaMu, BKIIOYAIOUH
Integrator™, ckmianae 3,4 MM.

lonoBHa yactuna mtudTta Integrator™ Mozke BUKOHYBaTHUCS Y JIBOX BapiaHTax —
o[HO- Ta aBOGiuHa (puc. 6-a, 6).

Yy O [

ol

H

oq

a) 0)
Puc. 6. 3osuinmiil Burssia mtudra Integrator™ (a — aBoGiunuit; 6 — oxHOOGIUHMIA)

l'eomerpuuni po3mipu # ¢opma cTOmOpHUX, KOAOBUX IMTUMTIB Ta MTUQTIB
cucTteMu “MaicTep-kKJo4Y’ 0 IWJIiHIAPOBOTO MexaHi3Mmy Integrator™ cmiBmamae i3
MexaHisMoM 7x7® (puc. 3 Ta 4). Takox crmiBmagaloTh AiaMeTpu Ta TIAMOWMHU
BIAIIOBIAHUX IM OTBOPIB Y IUJIHAPI Ta KOPILYCi IUX JBOX MEXaHi3MiB.

[Ipodinp Ta kmaou HUAiHAPOBOTO MexaHismy Integrator™, gaxuii odiiiiino
MIOCTAYAETHCS B Y KpaiHy, FeOMETPUYHO iICHTUYHUH Katouy 7X7® Ta Ma€ 1o3HaueHHs
Ne 376P. Ilepima mudpa B 11bOMY KO/Ii BU3HAUa€ Mo3uilito mtudToBoi napu Integrator™.
Komnanigs Mul-T-Lock® mnocrauae sarotoBku i kjiaodis Integrator™ i3 yike
BUTOTOBJIEHOIO JIYHKOIO ITiJi crieriaabauii mtudt (puc. 7-a).

3a3HavyeHi 3arOTOBKM KJIIOUiB MOXKYTh MaTh yHiBepcaibHy (“master” unm M-twir),
soBHinmHIO (“external” un E-tumr) abo BryTpimaio (“internal” uu I-tum) syHKn mizg mrrudr
Integrator™. 3aroroBku kitouiB i3 aynkamu “E” ta “I” TumiB He € B3aemo3aMiHHUMU Ta
MalOTh BUKOPUCTOBYBATHUCH i3 BinoBiiHuMu iM mrudramu Integrator™.

= (@ (@ (p

Kmiou Integrator™ Kmou Tx7m™ Kmaou Integrator™
BREICHMI ¥ BBCACHHI ¥ BECACHHI ¥
I-THn unninap Integrator™ wniap Integrator™ wsiEap Tx7T™

a) 0)

Puc. 7. Bapiantn 3aroroBku kmoua Integrator™ Ta mpuHiun yHigikarii 3 mexanismamu 7x7®
(a — tumnm 3armubuH Integrator™; 6 — B3aeMo3zaMiHHICTh KI0UiB 7x7® i Integrator™
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Y 383Ky 3 TuM, 10 HWJIiHAPOBUI MexaHi3M Integrator™ cTBopioBaBcsi sK
moaudikaris muringpa 7x7®, kommnanis Mul-T-Lock® nepenbaunia nesHy iepapxiio
3aCTOCYBaHHS 3aTOTOBOK KJIIOUiB. 1i CTPYKTypa BUITISAAE SK MipaMijia, Ha BepIINHi SKOi
po3TailioBaHa 3arotoBka kJmouda Integrator™ M-tuny. Bona € yHiBepcasbHOIO Ta
MIpUIaTHA JIJIs1 HAHECEHHs KOy KitouiB Integrator™ ycix Tumis, a Takox Kto4iB 7x7®.

Ha Bigminy Big M-tumy, 3aroroBku kiouiB “E” #1 “1” tumiB 3HaxoAThCa HA KPOK
HIDKYE Ta He € B3aEMO3aMiHHUMHM i3 Heto. BoHu MaioTh oxHOOIUHI JyHKEH (prc. 7—a),
HATIpAM AKUX BH3HAYae opieHTtario mtudTa Integrator™ y mumingpi. Ix moxna
BUKOPUCTATH JIJIST BUTOTOBJIEHHST KJTIOYiB JIMIIIE TIi/1 IpuTaMananii im mtudt Integrator™
abo kiou 7x7®.

3aroToBKa KJI0Ya /10 TUJIIHAPOBOTO MexXaHizMy 7x7® € HallHMKYOIO B iepapxii Ta
pU3HaYeHa BUKJIIOYHO JJIS BUTOTOBJIEHHS KodiB 7x7®. TIpu crpobax 3acToCyBaHHS
Kmoua 7X7® g nustingpa Integrator™ rosmoBHa yactuna mtudrta Integrator™ ynu-
paerbes B OiuHi MOBEPXHI KOAOBOI JIYHKM Ta OJIOKYE IUIHAP Bij obepranus (puc. 7-0).
Bopnouac 3acrocyBanns kioda Integrator™ g mustinapa 7x7® He CTBOPIOE KOTHUX
np06J1eM JI7Ts1 BUBEJICHHSI KOHTAKTHOT TOUKY IITH(TOBOI TTapy HA JIiHiI0 PO3/iIy UAJIiHIpaA
it koprycy (puc. 7-6).!
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