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KapT, HapuMep, MPH BBINOJHEHUH ONEpaluil M0 3IEKTPOHHOW W/WiN rpapuyeckod MepcoHaTH3alum
ID-10KyMEHTOB C 3JEKTPOHHBIM HOCHTeNeM. ToJiKarenb KapThl yCTPOHCTBa M JIa3epPHOM W/Win
JJIEKTPOHHOM NEPCOHATN3AIMY BKIIIOYAET IAroBbIi ABUraTeNb, pa3MEIECHHBIN Ha ONIOpE, U COACPKALIHIA
BCPTUKAJIBHO OPUCHTHPOBAHHYIO OCbh;, MOPU3O0HTAJIBHO OpI/leHTI/IpOBaHHHﬁ KpOHLLITCfIH, BBITIOJTHEHHBIN
W3 JByX IOIBM)KHO COECIUHEHHBIX YacTed, IepBasg 4acTb KOTOPOTO 3aKpeIUIeHAa Ha BEPTUKAIBHO
OpPUEHTUPOBAHHOM OCH IIarOBOrO ABHTaTeNs, BTOpAas YacTh BBINOJIHEHA MOANPYKMHEHHOH, HA KOHIE
KOTOPOM 3aKpeIyieH BEpTUKAJIbHO OPUEHTHUPOBAHHBIHN TOJIKAIOIIUI IITOK, BHITOJIHEHHBIA C BO3MOKHOCTHIO
B3aUMOJCHCTBHSA C TOPIOM KapThl; 10 MEHBIIEH Mepe ABE onTomapsl; (IakoK, 3aKpEIUICHHBIM Ha
OCH IIaroBOrO JABHraTeNs ¢ BO3MOXKHOCTBIO pa3MEIEHHUs B 3a30pe ONTomap Uil HUHAUKALUH ABYX
KpallHUX TOJIOKEHUH TOJKAIOLIEro IITOKAa - ero paboyero um Hepabodero mnosnoxeHui. Tojkaresb
MOXET OBITh HCIIONB30BaH B COCTAaBE JIA3€PHOTO MEPCOHAIN3ATOPA, & HUMEHHO B OJIOKE NepeMElICHUs
(TpaHCTIOPTHPOBKM) 1 TIO3UIIMOHUPOBAHMS KapTHI B cOOpE C MOYJIeM IOBOPOTA KapThl JUIs € TPaBUPOBKH,
peainsys (byHKHI/IlO NEPEMECIICHUA U TIO3UIUOHUPOBAHNA KapThl B MOIYJIC ITIOBOPOTA, U €€ BbITAJIKUBAHUA
W3 JAHHOTO MOAYJIS MOCJIE TPAaBUPOBKH B MOJYIJIb, CIEYIOIUM 32 MOMYJIEM ITIOBOPOTA.

IV LSPE6TT0T



TOJKATEJb KAPThI YCTPOMCTBA AJI51 TA3EPHOM W/HWJIA YJTEKTPOHHOR
MNEPCOHAJIN3ALIUU

O0nacTh TeXHUKH, K KOTOPOil 0OTHOCUTCS H300peTeHue

H3o0pereHne OTHOCHTCS K CPEACTBAM, HCIOJB3YeMbIM JUIsI TEPEMEINeHUs W
MO3UIIMOHUPOBAHUS KapT, HANpHUMep, MPU BBIMOJIHEHUU OIEpalfil MO 3JEKTPOHHOU W/ MU
rpadudeckoli mepcoHamm3anuu  [D-TOKyMEHTOB C 3JIEKTPOHHBIM HOCUTEJIEM, BKIJIIOYAs
KOAMPOBAHNE KOHTAKTHBIX U OECKOHTAKTHBIX YHIIOB, & TAK)KEe HAHECEHHE HA 00€ CTOPOHBI KapThl
BBICOKOKAYECTBEHHBIX HM300pa’k€HUH, HAMpUMep, C IOMOIIBIO JIA3EPHOW T'PABHPOBKU C
paszpemwenueM 10 2000 dpi. H3o0perenne MoxkeT OBbITh HCIOJIB30BAHO B JIA3€PHBIX
MEePCOHANN3ATOPAX, B TOM YHCJE, MPU IeYaTh YAOCTOBEPEHUM JIMYHOCTH, BOAUTEIBCKHUX
YIOCTOBEPEHUHN, KPEOUTHBIX KapT, HIACHTU(UKALUOHHBIX KapT, MOAAPOYHBIX KapT, KapT

JIOSTIBHOCTHU U T.1I.
YpoBeHb TEXHHKH

W3 ypoBHS TEXHUKU W3BECTHBI Pa3IMYHbIE KOHCTPYKIMU JIA3€PHBIX NEPCOHAIN3ATOPOB,
UCIIOJIb3yeMble /ISl HAaHeCEeHMsI MH(pOpMAaLMU Ha MJIACTHKOBbBIE KapPThI, BKIFOYAIOIINE HECKOIBKO
OJIOKOB, PACTONIOKEHHBIX ONMH 3a APYTHM, PEaTH3yIOIIHUX ONpenenéHHble QyHKIMH B 3aJaHHON
TEXHOJOTUUECKON MOCAEA0BaTEIbHOCTH. JIa3epHbIil MepCOHANNU3aTOp, KaK MPaBUJIO, COYETAET B
cebe DIEKTPOHHYIO, MEXaHUYECKYIO U JIA3EPHYIO TEXHOJOTHH, U CONEP’KUT ONTHUYECKHH OJIOK,
BXOIHOH OJIOK ¢ OyHKEpOM IS IOAAuU KapT, OJIOKH MepeMEeLIeHNUs], TO3ULHOHUPOBAHUS KapT JJIst
NEePCOHANM3aIMU (DJIEKTPOHHOTO KOIMPOBAaHHMSI W HaHeCeHus rpaduueckor uHpOpMAaum),
BBIXOTHOM OJIOK ¢ OyHKepOM Jajisi BeIma4du KapT, 0ok ynpasienus. [Ipu 3Tom B coctase Oioka
NepeMEeIeHNs]  JIa3€PHOTO  MEePCOHAIM3aTOpa  KaK  MPaBHJIO  MPUCYTCTBYET  MOAYJIb,
o0ecreYnBarOLINi MoAa4Yy KapThl U3 OIHOTO OJIOKa WJIM MOXYJIS B TOCJEAYIOLIUI B mpoLecce
BBITIOJIHEHUSA TIEPCOHAIM3allUU. Honaqa KapTbhl U3 OOHOIO Oyoka miu MOIOYJIA B I[perfI MOKET
OBITD pe€ain3oBaHa Pa3JIMYHbIMH CPEACTBAMU, HAIIPUMEDP, C IMOMOIIBIO TOJIKATEJIA. AKTya.]'IbeIM
SABJIACTCA paspa60TKa KOHCTPYKLHUHN TOJIKATEIIA, KOTOpI:Iﬁ npru COBMECTHOM HCIIOJIb3OBAHUH C
OCTaJbHBIMH ~ OJIOKAMH ~ JIJA3€PHOTO  NEPCOHAIM3AaTOpPa  ONTUMHU3UPOBAJ  Obl  MapHIPyT
TPAHCIIOPTHPOBKH KapThl MPH YMEHbIIEHIH rabapuTOB U CIOKHOCTH MEXaHUUECKOTO OJIOKa JJIst
NEPEMEIICHUA KapT, 4YTO SABJIACTCA CYLICCTBCHHBIM IIPpU OonpIIuX 0OBEMAax BBIITYyCKa KapT,

YBEJIINYUBAET CKOPOCTb 00Pa0OTKN/TIepEMEINEHHsT KapThI.

B wactHOCTH, M3 YPOBHS TeXHUKH M3BecTeH Tojkarenb KapT (CN 106926607), koTopbiii

COACPIKUT KOPIYyC € PACTIOIOKEHHBIMU B HEM MHOKC€CTBOM IOPU30HTAJIbHBIX L[epncaTeneI‘/'I KapT, a
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TaK)ke KOHTPOJIep AJisd yIIPaBJIeHUs ABUTaTeNsIMU C IPUBOAAMHU JIs NIEpeMEeLeH s 10 ocsM Y U
Z. MexaHn3M BbIOOpa KapThl MOAKIIIOYEH K JBHIATEN0 OCH Z W MpeJHa3HAa4deH Ui BbIOOpa |
¢uKkcanyu COOTBETCTBYIOIIEro (OMHOTO M3 MHOXKECTBA) JeprKareis KapTbl. MeXxaHH3M BbIIauu
KapThl NMOJKJIIOUEH K JBUraTesto ocu Y U MpefHa3HauyeH AJi MepeMelleHUs AepkaTessl KapThl B
TOPU30HTAJIbHOM HAMNpaBI€HUM C IOMOLIBI0 TOPU30HTAJBHO PACIONIOKEHHOTO TOJKAIOLIEro
mroka. Konrpomnep comepkut monynbp GPS, monyns OGecnipoBOmHON CBS3M M MPOrpaMMHOE
o0ecriedeHre, KOTOPOE BBIMIOJHIET aBTOMAaTHYECKOE MMO3UIIMOHINPOBAHNE MEXaHU3MOB BBIOOpA U
BbIJAUU KapT W3 Aepskareneil kapt ¢ momoiubto Moayns GPS um mporpamMmHOro odecnedeHus.
KonTtponnep npuBoauT B feiicTBUE MEXaHU3MbI BBIOOpA U BBIAAYM KapT, TAK YTO BbIOpAaHHAs U3

COOTBETCTBYHOLIECTO ACPIKATEIISA KapTa BBITAJIKHUBACTCS U3 HETO.

HemocraTtkoM HaHHOW KOHCTPYKIMH SIBJISIETCS €€ MEXaHWYeCKash CIOKHOCTh H3-3a
HAJIMYUsl JIBYX IBHrareNieil, AByX MEXaHH3MOB IMepeMelneHuss mo ocsiM Y u Z, MHOKECTBa
JeprkaTenell KapT, a TakKe, SIEKTPOHHBIX y3J7oB - moayssi GPS, monynst GecripoBOaHO# CBs3H,
KOTOpBIE TIONBEPKEHBI BIUSHHUIO PA3IMYHBIX 3JIEKTPOMATHUTHBIX MOMEX, CIIOCOOHBIX BBI3HIBAThH
cOou B paboTe KOHTPOJUIEPA, YIIPABIISIOIIEro Beei paboTol Toskarens kapt. Kpome Toro, naHHOe
yCTPOMCTBO MPeAHA3HAYEHO JJISl BHITAIKUBAHHUS KAPT M3 CTOIKH C UCIIOIh30BAHHEM TOJIKAOLIETO
IITOKA, PACIONOKEHHOIO B TOPHU30HTAJBHOM TIJIOCKOCTH, 9YTO TPEMATCTBYET YCTAHOBKE
YCTPOMCTBA B KOHCTPYKIMSX JIA3€PHOTO MEPCOHANN3ATOPA HA My TH KaPThl MEXKIY €ro OJI0KaMu ¢
o6ecnequI/IeM TOUHOI'O IO3MIHUOHUPOBAHHA KapTbl C TIOMOIIBIO TOJIKAOLICTO ILITOKA B

nepemMernaemMblii 010K, Hanpumep, OJI0K ISt la3epHOi 00pabOTKK/TPaBUPOBKH.

Texuuueckass mnpoOrnema, pemmaeMasi TMOCPEICTBOM  3asBIIIEMOrO  M300peTeHus,
3aKJIIOYAETCS B pa3padOTKe YHUBEPCATBbHOW KOHCTPYKLHH TOJKATENS C BO3MOXKHOCTBIO €ro

YCTaHOBKH B JIA3€PHOM MEPCOHANN3ATOPE HA My TH MEPEMELIEHUS KapPThL.
PackpbiTHe CymIHOCTH H300peTeHHs

TexHUYEeCKHMM pe3yJbTaTOM SIBISIETCS  pa3paboTKa YHUBEPCAJIBHOTO — yCTPOWCTBA
nepemMeIneHust (TPAaHCTIOPTUPOBKH) U TO3ULMOHUPOBAHHS KapThl JIA3EPHOTO MEPCOHATU3ATOPA,
HMEIOLIET0 B CBOEM COCTaBE TOJIKAIOIIUN IITOK, KOTOPBIH, NP MOJTyYEHUU COOTBETCTBYIOLLETO
CUTHaJa, TiepeMeliaeT KapTy B COCEIHUN MOJyJib, HalpuMep, MOAYJb MOBOPOTa KapThl JJIs €€
IPaBUPOBKH, a TAK)KE BBITAJIKUBAET KapTy W3 JAHHOTO MOAYJs IOCJE€ TPaBUPOBKH B MOXYJb,

CJIeYIOIIUI 32 MOZYJIEM ITIOBOPOTA.

3asBisieMblil TONKaTeNb KapThbl SBISIETCSl MPOCTHIM B M3IOTOBJIEHHUH, KOMIIAKTHBIM,
nepemMenaeT KapTy B 3aJ4aHHBIM MOAYJb, HAIPUMEP, MOAYJIb NMOBOPOTA, [JIsl €€ TPAaBUPOBKH C

KOHTPOJIEM TOYHOCTHU €€ NMO3UIUOHUPOBAHHMSA B YKA3aHHOM MOAYJIC, a TAKXKE BBITAJKHUBACT KAPTYy
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U3 MOAyJsl MOCJE MOJy4eHUs COOTBETCTBYHIOINEro curHana. IlpeanodTuTenbHBIM BapUaHTOM
UCTIONIb30BAHMS TOJIKATENS KAPThl SIBJISIETCS €r0 YCTAaHOBKA DPAJOM C MOAYyJIEeM MU OJOKOM
Ja3epHOrO TEePCOHANIN3ATOPa, B KOTOPBI Tpedyercs AOCiaTh KapTy OO YIOpa C BBICOKOH
TOYHOCTBIO, INOO MPOABUHYTh KapTy B pa3pbIBe MEKAY ABYMsI POJHKOBBIMU (T KAKUMH-JTHOO

APYTUMH) MEXaHU3MaMU ITePEMEIIeHNS KapThlL.

TexHu4yeckuil pe3yabrar JOCTUraeTCsl KOHCTPYKLUEH TOJKATENs KapThl yCTPOUCTBA AJIA

Ja3epHON W/WIIN 3JIEKTPOHHON MEePCOHATN3ALNH, BKITFOUAIOIIETO:

LIarOBbIM IBUTaTENb, HAIPUMEP, CO BCTPOEHHBIM PEAYKTOPOM, Pa3MELEHHbIN Ha ONOpPE U

AepaKaTenie, U COAep Kaliuii BEPTUKAIbHO OPUEHTHUPOBAHHYIO OCh;

TOPU30HTAJIbHO OPHEHTUPOBAHHBIN KPOHIUTENH, BBINOJHEHHBIH M3 JBYX MOABWKHO
COEIMHEHHBIX 4acTel, NepBast 4aCTh KOTOPOIO 3aKpEIIeHAa Ha BEPTUKAJIBHO OPUEHTHUPOBAHHOU
OCHM IIarOBOTO ABHUIaTelis, BTOpas 4acTb BBINOJHEHA MOANPYXMHEHHOH, Ha KOHLIE KOTOPOH
3aKpeIuieHa BEPTHKAJIbHO OPUEHTUPOBAHHASI KOHTAKTHAsS OCh (TOJIKAIOLIHH LITOK), BBITIOJIHEHHAS

C BO3MOXXHOCTBIO B3aUMOZIEHCTBUS C TOPLIOM KapThl,
10 MEHbLIIEH Mepe ABe ONTONapHI;

(naxkok, 3aKperuieHHbII HAa OCH INArOBOTO IABUTaTeNsl ¢ BO3MOXKHOCTBHIO Pa3MELICHHS B
3a30pax OINTOMAPBI ISl UHAMKALMK pabodero U Hepadouero MojOKeHW KOHTAKTHOM ocu (s
bukcanuu OBYX KpaWHUX TMOJIOKEHUH TOJKAIOMIEr0 IITOKA), rae B pabdodyeM MOJOKEHUU
KOHTaKTHAasl OCh PACIOJIOKeHa B O0JIACTH MepeMEIeHuUs KapThl, B HepaboueM MOJIOKEHHUH - 32 €€

npeaesamu.
Omnronapel MOTYT OBITh 3aKPETUIEHBI HA OTAENBHBIX KPOHIITEHHAX.

[llaroBelii nBUTATENb MOXKET OBITH pa3MEIleH Ha OMOpe IOCPEICTBOM JepiKaTelsl,

BBITMIOJIHEHHOT'O B BHJI€ TOPU30HTAJIbHO OPUEHTHUPOBAHHOMN IIaCTHUHBI.
a0k pa3MelleH Ha TOPU30HTAIBHO OPUEHTHPOBAHHOM KPOHILTEIHE.

Brinonnenne BTOpPOH, NOANPYKMHEHHOW, YaCTH TOPU3OHTAIBHO OPHUEHTHPOBAHHOIO
KPOHIUTEHA PeaJn30BaHO MOCPEACTBOM COEUHEHHNs YaCTed KPOHIITENHHA ¢ MOMOIIBIO MIIIOCKON
(TmacTUHYATOMN) MPYIKUHBL, KOTOPask MOXKET OBITh 3aKpeTIeHa CO CTOPOHBI OOKOBOW OBEPXHOCTH

KPOHILUTEWHA.

IIpu ¢GUKCUPOBAHHOM TIOJIOKEHUH TMEPBOW YAaCTH KPOHIUTEHHA, KOTOpas COEOMHEHA C
BEPTUKAJIBHO OpHeHTHpOBaHHOfI OCbH0 MIAroBOI'O ABUTIATECIIA, BTOpPAsd 4aCTb, HA KOHLEC KOTOpOfI
3aKperieHa KOHTaKTHasl OCb, BBIIIOJIHEHA C BO3MOXKHOCTBIO MepeMelleHus Ha yroa 10 15° rpaa.

OTHOCHUTEJIBHO NIEPBOM YaCTU KPOHIUTENHA.



Hcnonp3oBaHne TOPU3OHTANBHO OPHEHTHPOBAHHOTO KPOHINTEWHA, COCTOSIIEro u3 2
yactedl (MpU TOM, YTO BTOpAasl 4acTh MOANPYKWHEHA OTHOCUTENBPHO MeEpBOI) obecrednBaer
aOCOJFOTHO TOYHYIO YCTAaHOBKY KapThl B 33JaHHBIA MOMYJIb, HAIPUMEP, B MOAYJIb ITOBOPOTA, 10
KaCaHMs KapTOl CMEMaIbHOTO yIIOpa B MOIYJIE TOBOPOTA, YTO JAET BO3MOKHOCTh MTPOU3BOIUTH
I'PaBUPOBKY KapThl B CTPOTO OIPENENIEHHOM MeCTe, 00eCIeunBasi TEM CaMbIM BBICOKOE Ka4eCTBO
BOCTIPOM3BEeHUs] HaHOCUMON wnH(popMmanuu. Mcrmonb30BaHHE OBYX OMNTOMAp, OMPEHESIOIMINX
KpaﬁHHe MOJIOXKCHU TOPU30OHTAJIbBHO OPUCHTUPOBAHHOIO KpOHmTeﬁHa, Ja€T BO3MOXHOCTD
0003HaYUTh PabOYyI0 30HY KPOHIITEHHA. DTO MCKIIIOYAET BO3MOXKHOCTDH MOJAYH KapThl B 30HY
NeHCTBUS TOJKATEIs, €CJIM TOJIKAIOIINI IITOK BCE €Ile HaXOOUTCsl B paboueii 30He U yCTPOHCTBO
HE rOTOBO K paboTe ¢ KapToil.

JlaHHOE yCTPONHCTBO MOXKET OBITh MPUMEHEHO K IJIACTUKOBBIM KapTaM Jiro0oro ¢gopmara,
XapakTepU3yeTCs MPOCTOTONW M3TOTOBJIEHUS, HWCIIONb30BAaHUS, & TaKXXe HAJEKHOCTBIO MPU
SKCIUTyaTally 3a CYET UCIOIb30BAHUSI MUHUMAJIBHO BO3MOKHOTO KOJIMYECTBA KUHEMAaTUYECKUX

3IEMEHTOB, YTO, B CBOIO O4EPEAb, CHUKAET MPOU3BOACTBEHHBIEC PACXOIbI.
Kparkoe onncanue yepresxei U HHBIX rpaUYeCKHX MATePHAJIOB

CymHocTs n300peTeHns MOsICHAETCs uepTekami, rae Ha ¢gur. 1 - 3 npencrasieH oOmuit
BUJI 3a5IBJISIEMOTO YCTPOICTBA, PEHA3HAYEHHOTO JIJIsl UCTIONb30BAHMS B KOHCTPYKIUH JIa3€pPHOTO
MePCOHAM3ATOPA, C KPBIIKOH, O€3 KPbIIIKH, U 0e3 KPBIIIKU U (Jiakka, COOTBETCTBEHHO; Ha Gur.4
— BUJ CTIepPEeIU Ha TOJNKaTeNb; Ha (ur. 5, 6 — BUA CiieBa ¢ KPBILIKOH/0e3 Kpbluky; Ha Gur7 u 8 -
BUJ cripaBa (C KpbIIKoi/0e3 kppimkn); Ha pur9 u 10 - BUa cBepxy (C KPBIMKOH/Oe3 KPBIIIKN); Ha
¢ur.11 — npeacrasiaeH cOOPOUHBII UepTEK TOMKATENsI KapThl, HA ¢ur.12 u 13 — nepsas u Bropas
YacTH KPOHIITEHHA, COOTBETCTBEHHO, Ha ¢ur. 14 — 17 mpuBeneHa WUIIOCTpalys padbOThI
TOJIKATEN sl KapThl MPH MEPEMELICHUH KapThl BJIEBO IO YIOopa MOAYJsS MOBOpOTa, Ha ¢ur 18

NPEICTABIICH TOJKATENb KapThl B cOOpe C MOAYJIEM NIOBOPOTA M MOIYJIEM MOAAYU KapThL.

IMo3unusamu Ha yepTexax 0003Ha4YEeHBI. | — TOJIKaTelNb KapThl, 2 - IarOBbINA ABUTATENb, 3 —
nep:xarenb, 4 — omnopa, 5 - BEPTUKAJIBHO OPUEHTHPOBAaHHAs OCh IArOBOIO JBHUraress, 6 -
TOPU30HTAJIPHO OPHUEHTUPOBAHHBIA KPOHIITEHH, 7 - (PIaskoK, 8 - KOHTaKTHast OCh (TOJKAIOIIUH
mToK), 9 - omromapel, 10 — KpOHWITEWH s KperuleHus omromap, 11 — mepmas dYacTh
TOPU30OHTAJIbHO OPUEHTHUPOBAHHOIO KpOHIUTeHHa 6, 12 — BTOpas 4YacTb TOPU3OHTAIBHO
OPHEHTHPOBAHHOIO KpOHIUTEHHA 6, 13 - muacTuHYaras Npy>KUHA, COEAUHSIOLIAs MEPBYK U
BTOPYIO YaCTH FOPU30OHTAIBHO OPUEHTUPOBAHHOIO KPOHIITEMHA 6, 14 — 3a1uTHAs NJIaCTUHA WIH
KpBbILIKa, 15 — nnacTukosas kapra, 16 — ynop Moaysist noBopoTa, 17 — MOIyJib NOa4Y| MIACTUKOBON
KapTel, 18 — MOAyIB MOBOPOTA KAPTHI.

OcymecTBieHue n3odpeTeHust



Jlanee mOpeACTaBIEHO MNOAPOOHOE ONMHCAHHME 3asBISIEMOrO TEXHUYECKOrO peIleHUs,
KOTOpO€ He OrpaHHYMBAET ero CyIqHOCTh. CIenuanucTy MOHSTHO, Y4TO H300peTeHHe HMeeT
HINPOKYHO O6J'IaCTb NMPUMCHCHUA, 4 UMCHHO, MOKET 6bITb HUCIIOJIBb30BAHO B CHCTEMAax BblAa4Hu
NePCOHAJM3MPOBAHHBIX TUIATEKHBIX KapT (KPEOUTHBIX M e0OETOBBIX KapT), MPOE3OHBIX KapT,
UICHTU(PHUKAIMOHHBIX YIOCTOBEPEHHH, KapT KOHTposs poctyma, kapt GSM (cum kapt) nns
MEIWLIMHCKAA IIEHTPOB, MPENNpUsITHA OOIIennTa, HHIYCTPUU OTIbIXa, TOPTOBBIX CETEH,
TeJIeKOMMY HUKALIHOHHOI OTPaciii U T.1., U OMHCAHHE er0 OCYIIECTBICHHUs B COCTABE JIA3EPHOIO
MIePCOHANN3aTOpAa HOCHT TOSICHUTENbHBIA XapakTep, IEeMOHCTPHUPYIOLIMH BO3MOXHOCTB
AOCTMIKCHUS 3adBJICHHOTO TEXHUYCECKOIO pPE3yJbTara. 3asiBIIsIEMBIA TOJIKATEIb KapTbl MOXET
NMOABEPIraTbCs pa3MiIHbIM N3MCHCHUSAM H MOI[I/I(bI/IKa]_II/IﬂM, IMOHATHBIM CIICHUAJIMCTY Ha OCHOBC
MNpoOYUTCHUSA HOAaHHOTO OIIHCAaHMU. Takye u3MeHeHHs He OTrpaHUYUBAIOT O6’beM HpHTﬂSaHHﬁ.
Hanpumep, MOTryT HU3MEHSITbCsI rabapuThl YCTPOMCTBA, YIJIOBOM pabo4mii XOn TOpU30HTAIBHO
OPUEHTHUPOBAHHOTO KPOHLITEIHA, AJMHA TOPU30HTAJIbHO OPHUEHTHPOBAHHOIO KPOHIUTEWHA,
paccTosiHUe TP TMEepeMEeIleHHH KapThl TOJKAOIIMM IITOKOM 33 CYET HM3MEHEHHS YIJIOBOTO
pabouero xona u (MJIM) IJIMHBI TOPU30HTAJIBHO OPUEHTHPOBAHHOIO KPOHIUTEHHA, THUI MPHBOAA
(UraroBblii JBHUraTesb, IBUrATEb IOCTOSHHOTO TOKA), YCHJIME MPHKHMA KapThl K YIIOPY MOZIYJIS
HIOBOPOTA 3 CYET U3MEHEHHs JKECTKOCTH IUIACTHHYATON npy kuHbl. [[laroseiii nBUraress Moxer
BBITIOJIHEH C PEAYKTOPOM MITH 6€3 HEro, Mpu STOM PEAYKTOP MOXKET ObITh BBIMOJHEH C 3aJaHHBIM

nepeaarouHbIM OTHOIICHUECM.

Tonkarenb KapThl MOKET OBITh UCTIOJB30BAH COBMECTHO C APYTUMH YCTPOMCTBAMU OJIOKA
NepeMEIeHUs] KapThl B COCTaBE JIA3€pHOIO NEPCOHAIN3aTOPa, OCYLIECTBISAIOLIETO IMPOLECC

HaHEeCEeHUs1 MH(POPMAIIUK Ha OTHY WJIH 00€ CTOPOHBI KAPThL.
Huxe npeacrasieHo f1eTalbHOE ONMHUCAHKE 3asIBIIIEMOTO H300pETEeHUsL.

CormacHo u300peTEeHUI0, TOJKAaTelb KapThl | YyCTPOWCTBA Ml Jla3€pHOW  W/MITU
3JIEKTPOHHOMN MEepCOHAIN3ALMN BKJIIOUAET LIarOBbIH ABUIaTENlb 2 CO BCTPOEHHBIM PElyKTOPOM,
3aKpPEIUICHHBIN B JieprKarese 3, KOTOPBIA, B CBOKO Ouepenb, pasMerieH Ha omope 4 (¢purl — 13).
KperuieHne maroBoro JBUTaTeNsi MOKET OBITh PEATM30BAHO M JEOOBIM JPYTHM CIOCOOOM, MpH
5TOM CYIIECTBEHHBIM SIBJISIETCS PACIIONOKEHHE INAroBOrO JBHrarelsi ¢ obecreueHueMm
BEPTHUKAJIbHO OPUEHTUPOBAHHOIO MOJIOKEHHUS €10 OCU 5, Ha KOTOPOH 3aKperuieH rOpU30HTaIbHO
OPUEHTHUPOBAHHBIN KPOHIITEHH 6 ¢ (raskkom 7. I1laroBslil [BUTaTENh IEPEMEIAET KPOHIITEHH O
KakK T0-, TaK U MPOTHB YaCOBOW CTPEJIKH, 0OeCreunBasi yriioBOe MepeMeleHne KOHTAaKTHONH OCH

(Tonmkarormero mToka) 8.

KpoHwmTeliH 6 coequHEeH C BEPTUKAJIbHO OPHEHTHPOBAHHOM KOHTAKTHOH OCBIO

(TONKAIOIIMM LIITOKOM) 8, BBIMTOJIHEHHOH C BO3MOJKHOCTBIO B3aUMOIEHCTBHSI C TOPLIOM KapThl. [lpu
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5TOM F'OPU30HTAIbHO OPUEHTUPOBAHHBIN KPOHIUTEHH 6 COCTOUT U3 ABYX MOABHXKHO COCUHEHHBIX
yactedl — 11 u 12, nepsast u3 xoropeix 11 3akperiena Ha ocu 5 WAroBOro ABUTATENsA, a BTOpas
4acTb 12, Ha KOHLE KOTOPOW 3aKpEIUIEHa KOHTAKTHAs OChb 8, BBIMNOJHEHA MOANPY>KUHEHHOU
MIOCPENCTBOM COEAMHEHHs YaCTel KPOHIITEHWHA C IIOMOIIBIO IIOCKOH (TUTACTHHYATOH) NPY KUHBI
13. OguH ¥3 BO3MOXXHBIX BAPHAHTOB peaNM3alMM KpOHIUTEeHiHa 6 moka3aH Ha ¢ur 12, 13.
CoenuHeHue yacTell KpOHIITEHHA NPy KUHON 13 1mo3BoJIsieT aOCOMOTHO TOUHO YCTAHOBHUTD KapTy
B MOIyJb MOBOPOTA (IO KaCaHUs KapTOH CMELHAIBHOTO YIOpa MOAYJs IMOBOPOTA), YTO JAaeT
BO3MOXXHOCTb TMPOU3BOAUTL TIPAaBUPOBKY KapTbl B CTPOro ompeaeneHHoM wMecre. Ilpu
(uKCHpOBaHHOM TMOJNOXKeHUU TepBod 4dacth 11 kpoHmTeiiHa 8, Bropas uacth 12, Ha KOHLE
KOTOPOH 3aKkperuieHa KOHTAaKTHas OChb (TOJKAIOIMUIM INTOK), BBINOJHEHA C BO3MOXXHOCTBIO

nepemerieHus Ha yrod a0 15° rpaa.

Tonkarenp comep kUt onTomapsl 9 1l onpeAesneHus MOJOXKEHHs] KOHTAKTHOW ocu 8 B
IPOCTPAHCTBE, NMPU 3TOM B3aUMHOE pacrojokeHue onrtomap 9 u ¢uaxka 7 obecnedynBaer
VHIVKALMIO ABYX KPAHUX MOJIOKEHHH - pabodero u Hepadovero - KOHTAKTHOH OCH (TOJIKAIOIIEro
IITOKa) 8 MpHU MepeMeleHnH KpoHiTeiiHa 6. Pnakok 7 B ONHOM U3 BAPUAHTOB OCYIIECTBICHUS
n300peTeHust peacTaBiseT cOOOH MIOCKYIO 1€Tallb, BHIIOIHEHHYIO, HAIIPUMED, B BHIE JUCKA, C
OTBEPCTUEM JJIsl OCH 5 I1aroBOTO JABUraTelis 2, U BbIPE3aHHBIM CETMEHTOM, HAIIPUMED, MOA YITIOM
90°. MdnaoK 3aKPEIIEH HA OCH 5 IaroBOro ABUTATENs 2 ¢ BO3MOKHOCTBIO PA3MEILEHHUs B 3a30Pe
ornronap 9. B pabouem nojokeHHH KOHTAKTHAas OCh 8 pacroyiokeHa B 00JacTU MepeMeIneHus
KapThl (B3aUMOIEHCTBYET C TOPLIOM KapThl), B Hepabo4ueM MOJIOKEHUH - 3a MpenenaMu o0aacTu

NEPEMEICHUA KapThl.

3asBAsieMBIHl TOJIKATENb MOXET OBITh YCTAHOBJIEH Ha JIOOOM y4YacTKe JIa3epHOro
NepCOHANM3aTopa, re TpedyeTcsl MmepeMecTUuTh KapTy A0 YIOopa ¢ BBICOKOW TOYHOCTBIO, JIMOO
NPOABUHYTH KAPTy B pa3pbiBe 2 POTUKOBBIX (HITH KAKUX-TUOO JPYTHX) MEXaHIU3MOB IE€PEMEIICHUS

KapThL

PaGora 3asBnsieMOro yCTponcTBa MPOIEMOHCTPUPOBAHA Ha MTpUMepe OJI0Ka MepeMeLIeHUs
KapThl JIA3€PHOTO MEPCOHAM3aTOpa CO BCTPOEHHBIM ToNKareneMm Kapthl (¢ur18). brok
MepPEeMEIeHUsT KapThl JIA3€pHOr0 MEPCOHAIM3aTOpa BKIKOYAET MOAYJb mojadr 17 kaptel 15,
YCTaHOBJIEHHBIH 32 HUM (IO XOIy MepeMeIleHHs] KapThl) MOAyJsb moBopota 18 kaptel 15, u
TOJIKAaTeNb |, BHITOJHEHHBIH B COOTBETCTBHUHU C 3asBIISIEMBIM H300pPETEHHEM, YCTAHOBIICHHBIN 32
YIOMSIHYTBIMH MOAYJSIMU C BO3MOXKHOCTBIO B3aUMOJEHCTBHsI €r0 KOHTAKTHONH OCH C TOPLIOM
KapTel 15 mpu ee mepemenieHuu W3 MOAyJsS nopadu 17 B monynab moBopoTra 18 kaprTel, u
o0eCreYnBarOLINi MepeMeIleHne KapThl B MOAYJb IOBOPOTa KapThl A0 ymopa 16 mis ee
MOCJIEAYIOMEH JTa3epHOH nepcoHanmu3anni. MoayIb monadu KapTbl 00eCIeYnBaeT nepeMeneHrne
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KapThl ¢ TOMOIIBIO Mapbl POJIMKOB, 3aKPEIJICHHBIX B KOPITyCE. HepeMGH_IeHI/Ie KapThbl U3 MOAYJIA
noaavv B MOAYJIb MOBOPOTA A0 yIopa p€ain30BaHO C MOMOIIbIO TOJIKATEA, PACIIOIOXKCHHOIO
MECXKAY YIIOMAHYTBIMHU MOAYJISIMU. HpI/I 9TOM CTCHKHU KOPITyCa MOAYJIA NMoAavu KapThl CO CTOPOHDbI
pPa3sMECIICHUA TOJIKATEIIA BbIITOJIHEHDI C BBIEMKaAMM AJI51 CBO6OI[HO]"O NEPEMEILICHUA KOHTaKTHOH OCH

TOJIKATECJIA OJIsA BSaHMOI[efICTBPIﬂ C TOPLIOM KapThbl 4JId €€ NEPEMCIICHNA B MOAYJIb ITIOBOPOTA.

Ha ¢ur 14 — 17 npencrasneHa cxema nepeMenieHus KapTel 15 ¢ momorsto Toskarens 1. B
94aCcTHOCTH, Ha ¢ur.14 noka3aHo UCXOAHOE MOJOKEHUE KapThl MEpe]] ee NMepeMeIeHUEM BIEBO B
MOYJb MOBOPOTA A0 ynopa. BKkiouaroT maroBblil ABUraTreib CO BCTPOEHHBIM PENyKTOPOM,
KOTOPBIN MPOU3BOAUT Pa3BOPOT BaJla C KPOHIUTEWHOM Ha ONPEAEIICHHbIN YO, I€ 3aJaHHbIN YIoJl
OTIpeneNAeTCsl YMCIOM LIAroB LIaroBOro ABUIATENs], YMHOXXEHHBIM Ha MEPENaTOuHOe OTHOLIEHUE
penykropa. [laHHbIli mapaMeTp 3aAaeTcs CUCTEMOW YIpaBI€HHs TOJIKATENEeM WM JIa3epPHbIM
NIEpCOHANIM3aTOPOM,  COZEp)KallMM  JaHHoe ycrpoiictBo. Ha ¢url5 mpencrasneno
IIPOMEKYTOYHOE MOJIOKEHUE KPOHIUTEHHA, IPU KOTOPOM TOJIKAIOIMMN IITOK IPU NEpEeMeleHUuN
JOCTHUraeT TopLa KapThl. Jlanee Hapy>kHas 4aCTh KPOHIUTEHHA 12 pa3BopaunBaeTCsi OTHOCUTEIBHO
BHYTpEHHeH 4yacTu KpoHmrTeiiHa 11 Ha HekoTopwli yroi, Hampumep, He Oonee 5°. Ilpu sTOM
BHEIIHsSI 4acTh KPOHINTEHHA IOBOPAYMBAETCS HA CBOEH OCH, 3aCTaBiisisl 1e(OPMUPOBATHCS
MJACTUHYATYK MPYKUHY. MakCUMalbHBI yIroa pa3BOpPOTa BHEILIHEH 4YacTU KpPOHLITEHHA
OTHOCHUTEJIbHO BHYTPEHHEW MOXKET COCTaBJATh M0 15°. YcemnueMm ruiacTUHYaTOM Mpy»KUHBI 13
KapTa MpIKUMAaeTcsl K yrnopy monyJisi mosopora (¢ur.16). Tonkarenb BO3BpaIaeTcsi B HCXOAHOE
nojioxkeHre (no cpabaTeiBaHus MepBoi (mpaBol Ha ¢urype) omromapsl) (durl4). anee,
MPOMCXOIUT IPABHPOBKA KAPTHI C OJHON CTOPOHBI, MEPEBOPOT KapThl MOAYJIEM MOBOPOTA (IIOCI]IE
nepeBoporta kaprel Ha 180° yrop momyns moBopora GONbIe HE MPENSATCTBYET MEPEMEIIEHUIO
KapThl BJIEBO), H, TPABHUPOBKA KapThI C APYTroi cTOpOHBL. [lociie rpaBUpOBKHU KapThl C IBYX CTOPOH
TOJIKATeNIb BBITAJIKUBAET KapTy W3 MOAYJIs NOBOpoTa. Pa3BopoT KpoOHIUTENHA TOJKaTelns
MPOU3BONUTCS O cpabaThiBaHUs BTOpOi omromapbl (JieBoii Ha ¢urype) (pur17). Tonkarens
BO3BPALIAETCS B MCXOAHOE MOJIOKEHUE (10 cpalaTbIBaHUS MEPBOW ONTOMAphI) Ui PabOThI CO

CleAyrouiel KapTou.

Ha nmpumepe 610ka nmepemerneHust KapThl JIa3epHOTO nepcoHamsaropa (¢ur. 18) HarmsaHo
NPOACMOHCTPUPOBAH MPOUECC ABUKEHUA KaAPThl U TO3UITUOHUPOBAHNMS KaPThl B MOAYJIC TIOBOPOTA
st ee JyasepHod mepcoHasm3auuu. C  MOMOLIBIO TOJKaTeds: OOeCrevyrBaeTcsi TOYHOE

MO3ULIMOHUPOBAHUE KapThl B COOTBETCTBYIOIEM MOYJIE.
[Ipumep peanuszanuu u3odpeTeHus

bein M3roToBNIEH TONKAaTeNnb KapThl Kak Moka3aHo Ha ¢url — 11 ¢ KOHCTpyKIHe

KpOHIUTEHHA, mpencTaBieHHONH Ha ¢ur 12 u 13, ucrnonb30BaHHBIA B OJIOKE TPAHCIIOPTHPOBKU
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JIA3€PHOTO MepPCOHATN3aTOpa ISl MIACTUKOBOM KapThl ¢popmara ID1 B cOope ¢ Moxysiem monadu
IUTACTHKOBOW KapThl U MOXYJIEM IOBOPOTAa, Kak mMoka3aHo Ha ¢wur18. I'abaputHble pasMepsl
M3rOTOBJIEHHOTO TOJIKATeN st cocTaBmin 136 MM (BbicoTa), 128 MM (mmpuna), 78 MM (ryOuHa).
Pabora Gnoka ocymecTBisiach MO cxeMe NpeacrasieHHoi Ha ¢ur. 14 — 17. Ilpu nonyueHun
COOTBETCTBYIOLIETO CHTHAJIA TOJKAIOLIMHI LIOK oOecreunBas NnepeMerneHue KapTbl U3 MOAYJIs
NOAa4y MJIACTUKOBOM KapThl B MOAYJIb [IOBOPOTA A0 YIIOpA JJIsl €€ IPaBUPOBKH, I1OCJIE IPABUPOBKHU
- BBITAJKUBAJI KapTy W3 JAHHOTO MOAYJsS B MOAYJb, CIEAYIOLIWM 3a MoAyineM mnosopora. B
KOHCTPYKLIMM TOJIKAaTeJsl UCIONb30BAH LIArOBbINA ABUIaTEb CO BCTPOCHHBIM penykropoM 42BY.
VYron noBopoTa KpoHIuTeliHa 6 cocraBui 70°, 4TO COOTBETCTBYET NIEPEMELIEHHUIO KapThl Ha 71 MM,
U3 KOTOPbIX 32 MM COOTBETCTBOBAJIO NEPEMELICHHUIO KapThl JO yIopa MOAYJs MOBOPOTA IJIs
rpaBUPOBKH, U 39 MM — NEpEeMELIEHUI0 KapThl NIPU €€ yAAJeHUM U3 MOAYJsS MOBOPOTA MOCie
I'PaBUPOBKU. 3asBJIIEMbIIl TOJKATENb KAPThl IOMUMO PeaTn3yeMoro (pyHKIHOHaIa 00ecnedrBal

BBICOKYIO TOYHOCTD IMO3UIITUOHUPOBAHNA KapThl B MOAYJIC ITOBOPOTA.



OPOPMVIA U3OBPETEHUA

1. Tonkareb KapThl yCTPOHCTBA AJIS JTA3€PHON W/UJTH 3JIEKTPOHHON MEPCOHATU3ALINH,
BKJIFOYAIOILUN

LIaroBblii  JBUTaTeNb, pPA3MEIUEHHBII HAa ONOpEe, M COAEPKAIIMN BEPTUKAJIBHO
OPUEHTUPOBAHHYIO OCb,

FOPU30HTAJIbHO OPUEHTUPOBAHHBIN KPOHIUTEHH, BBINOJHEHHBIH W3 [ABYX IOABUXXHO
COEIMHEHHBIX 4acTel, NepBast 4aCTb KOTOPOrO 3aKpEIJIeHAa HAa BEPTUKAJIBHO OPUEHTHUPOBAHHOMU
OCH 1IArOBOrO JBUraTelsi, BTOpas 4YacThb BBINOJHEHA IOANPYKMHEHHOW, HAa KOHLE KOTOPOU
3aKpEIIeH BEPTUKAJIbHO OPUEHTUPOBAHHBIN TOJKAIOIIHH IITOK, BBIIOJHEHHBIN C BO3SMOXKHOCTBIO
B3aUMOJENUCTBUsI C TOPLIOM KapThl,

10 MEHBILIEW Mepe BE ONTOMAPHI,

(praskoK, 3aKperyIeHHBbI HA OCH IIArOBOTO JIBUTATENsl C BO3MOXKHOCTBIO Pa3MEINEHUs B
3a30pe ONnTonap AJs MHAMKALWK JBYX KPAaHHUX MOJOKEHUH TOJNKAIOIIETro ITOKa — ero padbo4ero
U Hepabo4ero MoJOKEHHI.

2. Tonkarenp kapTel 1O 1. 1, XapakTepU3YOLIUICS TEM, YTO ONTONAPHI 3aKPEIJICHBI HA
OTAENbHBIX KPOHIUTEIHAX.

3. Tonkarenp kapThl Mo 1.1, XapakTepU3YIOLIUICS TEM, YTO LIArOBBIM JIBUTaTelb
BBINIOJIHEH CO BCTPOEHHBIM PEAYKTOPOM M pa3MeEIleH Ha OINOpe IMOCPEACTBOM JeprKaTels,
BBINIOJIHEHHOTO B BUJI€ TOPU30HTAJIbHO OPUEHTUPOBAHHOMN IJIACTUHBI.

4. Tonkarenb kapThl Mo 1.1, XapakTePH3YIOLIMNCS Te€M, 4TO (JIAXKOK pa3MelIeH Ha
TOPU30HTAJIbHO OPUEHTUPOBAHHOM KPOHIITEMHE.

5. Tonkarenp kapTel MO 1.1, XapakTepU3YIOIWIUNUCA TEM, YTO BBINIOJHEHUE BTOPOW,
MOAIPY>KUHEHHOH, YaCTH TOPU3OHTAJIbHO OPUEHTHPOBAHHOIO KPOHIUTEHHA pealn30BaHO
MOCPENCTBOM COEIMHEHMS YaCTe KPOHIITEHHA C IOMOLIBIO MJIACTUHYATON NPy KUHBL

6. Tonkarenp xkapThl MO 1.5, XapakTepU3YOLUNACA TEM, YTO MJIACTUHYATAsl MPY>KUHA
3aKpeIuIeHa CO CTOPOHBI OOKOBOH MOBEPXHOCTH KPOHIITEHA.

7. Tonkarenb kapThl Mo 1.1, XapakTEpUIYIOIUICS TE€M, YTO NMpH (PUKCHPOBAHHOM
MOJIOKEHUH MEPBOM YaCTHU KPOHIUTEHA, KOTOpasi COEIUHEHA ¢ BEPTUKAJIbHO OPUEHTUPOBAHHOU
OCBI0 IIarOBOIO ABUIATENs, BTOPAasl 4acTb, HA KOHLE KOTOPOH 3aKPEIUICH TOJKAKOIIUN IUTOK,
BBIMIOJTHEHA C BO3MOXKHOCTBIO MEPEMEILIECHHS] Ha yroa 10 15 rpaa. OTHOCUTENBHO MEPBON YaCTH

KPOHIUTEWHA.
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