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(57) B 3asBKe omumcaH croco6 mpeoOpa3oBaHus die-
MEHTApHBIX TMEPEMEICHIA Tallbla MOIb30BaTeNs 1/
YA KOMOWHAIIWIA TIEPEMEIIICHUI B COOTBETCTBYIOIIHEC
CUMBOJIBI W/WITH (PYHKIIMH, IPECTABICHHBIC 3JICKTPH-
YECKUMH CHTHAJIAMH, TIOCPEICTBOM PYyYHOTO HHTEI-
JEKTYaJIbHOTO 3JICKTPOHHOTO yCTPOWCTBA, MPU OCY-
MICCTBICHUN KOTOPOTO aCCOIMUPYIOT TPYIITYy TaKUX
TepeMeIICHUH TN KOMOWHAIMI ITepeMeIIeHui ¢ co-
OTBETCTBYIOIIIUMH CHMBOJIAMH W/ (PYHKIMSIMH TIe-
el HavaJloM yIIOMSIHYTOTO IIpeoOpa3oBaHus TaK, 9YTO
9TH TIEPEMEIICHUS MPOUCXOIAT B obmacTtu, o0paso-
BaHHOU 3aMKHYTOU TPaHUIICH pa3ena; Ha [are acco-
IUUPOBAHUS OMPEACIIIOT 33JaHHOE YHCIIO BEIICIICH-
HBIX TIO3WIUI BJOJNH TPAaHUIEI pa3jieia 00nacTH, TAe
BO3MOKHO TIEPEMEIICHIE; BBOIAT TpeOyeMbIe CHMBO-

JBI A/WH (PyHKIMN B TTOCIIEAOBATEIBHOCTH, BKITIOUA-
IOLEH IIard yAEp>KMBAaHUS YCTPOMCTBA B PYKE Tak,
9T0OBI CBOOOIHBIN TaJiel] Kacajcs ero BepXHeU Io-
BEPXHOCTH; TIEPEMEIIICHNS Tajblla B COOTBETCTBHU C
JIBIJKCHMSIMU WJIM KOMOWHALMSIMU IBUKCHUM, acco-
UUPOBAHHBIMU C BBOJMMEIM CHMBOJIOM WJIH (PyHK-
IUeit; oOecIieueH s TOJIb30BaTeINs TAKTHIIEHON 00paT-
HOW CBS3BIO, KOTZA JOCTHTHYTa TPaHHUIA pa3lena H
m00as U3 BBIACTICHHBIX TIO3UIINI; TIOCIIE 3aBEPIICHIS
BBEJICHUS CIMBOJIA WUTH (DYHKITUH CJIETKA TIOTHUMAOT
TaJelr] OT ATOH 00JaCTH; PETUCTPHPYIOT IIAT TIOXHATHS
TATBIIA U BHITTOHSIOT IPeo0pa3oBaHNe paHee BBEICH-
HOW KOMOWHAINY TIepeMeIIeHUI B aCCOIIMUPOBAHHBIH
CHUMBOJ U (DYHKIIMIO; TIOBTOPSIOT IIIar'y BBEICHUS, T10-
Ka He OyIyT BBeIEHBI U MPeoOpa30OBaHbEI BCE HEOOXO-
JTUMBIC CUMBOJIBI T (DYHKITHH.

IV  6vtd6LI0C
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CIIOCOB U YCTPOMCTBO BBOJIA JAHHBIX JJI51 BBEAEHUS JAHHBIX
B DJIEKTPUUECKOU ®OPME

H300peTeHne OTHOCUTCS K cIOCO0y mpeoOpa3oBaHus 3J1€MEHTAPHBIX
nepeMelleHUi MajibleB, B TOM YKCJe U OOJbINOTO Maiblia, U/ UiId KOMOUHAIUI
nepeMeneHuil B COOTBETCTBYIOIIME CUMBOJIbI /W QYHKIHMH, MPEACTaBIECHHBIE B
dbopMe BIIEKTPUYECKUX CUTHAJIOB, ¢ UCIMOJIb30BAHUEM MOPTATHBHOI'O YCTPOICTBA.

HN3o00peTeHne Takke OTHOCHUTCS K YCTPOWCTBY BBOJA JAHHBIX IJIs
OCYIIECTBJIEHUSI 3TOTO crocoba.

H3BecTHO OONBIIOE YHUCIO PA3JUYHBIX CIIOCOOOB BBOAA NAHHBIX U
COOTBETCTBYIOIINX YCTPOWCTB, KOTOPbIE MOXHO Pa3AeUTh HA HECKOJBKO IPYIIN MO
npuHUHUNY AelcTBus. B ycTpolicTBax nmepBoi U, moxkanyii, Hanbonee
pacupOCTPaHEHHOW TPYIIbI, HCIIOJB3YETCs MPSIMOE BBEIEHHE CHMBOJIOB MOCPEICTBOM
KJIABHATYPbI, IMEIO el 3aJaHHOE KOJTUYECTBO KJIABHII, ACCOLIMU POBAHHBIX C
Pa3IUYHBIMU CUMBOJIAMU, U HaXKaTHE KJIABUIIU F'eHEPUPYET JaHHbIE,
COOTBETCTBYIOIIHE CUMBOJY MJIH QYHKIIUH, COOTBETCTBYIOIIUX 3TOHN KJIaBUIIE.
KonuuecTBo kyaBul OOBIYHO MEHBIIE YHCJIa CHMBOJIOB/CUTHAJIOB/KOMAaH/, KOTOPbBIE
IOOJKHBI OBITH CHOPMHUPOBAHBI, TO3TOMY KJIABHATYPhI BKJIIOYAIOT (YHKLIHOHAIbHbBIE
KJIABUIIU WJIH OTIpefesieHHbIe ()YHKLHH, KOTOPbIE MOTYT OBbITh aKTUBUPOBAHBI
COOTBETCTBYKOIIUMU KOMOUHALMSIMU KjaBuil. B TenedpoHax ducia pacroioKeHbI
CIeHabHBIM 00pPa30M B TPHU KOJIOHKHU M YEThIPE Psjia, a MOBTOPHBIM HaKAaTHEM
YUCJIOBOW KJIABUIIM MOKHO BBECTH JIO TpeX pas3nu4HbiXx OykB. Takue KjIaBUATYPHI
o0bruHO Ha3biBalOT ITU-T knaBuatypamu. Pazmep kjiaBuaTyp COMPsIKEH C pa3MepoM
YeJIOBEYECKON PYKHU M MaJbIEeB, TO3TOMY UX HCIOJB30BAHUE MPEATOYTUTEIBHO U3
CooOpaskeHUl SPrOHOMHUKHU. DTO, OAHAKO, SABJISETCS U UX HEJOCTATKOM, MOCKO JIbKY
OHU HE MOAAEPKUBAT TEHJACHIIUU K MUHUATIOPU3ALMHU 3JIEKTPOHHBIX YCTPOHCTB, T.K.
MPU YMEHBbIIEHUU Pa3MepPOB MX HUCIOJIb30BAHUE CTAHOBUTCS OTPAHHUYECHHBIM WU
HEyTOOHBIM.

B psime coBpeMEHHBIX 3JIEKTPOHHBIX YCTPONCTB, MPEUMYLUIECTBEHHO B
MOOMJIBHBIX Tele(OoHax U IUIaHIIeTaX, B YaCTHOCTH, 00OPYAOBAHHBIX CEHCOPHBIM

SKpaHOM (TAYCKPUHOM), TPU HEOOXOIUMOCTH BBOJIa JAHHBIX OTOOpakaercs
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BUpPTYyajibHasl KJIaBUATypa, U BBEIE€HUE JAHHBIX MO CYyLIE€CTBY BBINOJHAETCS KaK Ha
0oOBIYHOHN KJIaBHATYpe, BHIOOPOM Cpeau OTOOpakaeMbIX KJIABHIN, MPEACTABICHHBIX
COOTBETCTBYIOLIMMH MOJSMH, B KOTOPBIX BBIOPAHHOM KJIABUIIH HYKHO AOTPOHYTHCS
najablLeM UM CTUIycoM. OJHUM U3 HEAOCTATKOB TAKUX 3JIEKTPOHHBIX KJIaBUATYpP
SABJIAETCS TO, YTO OHHM UCHOJB3YIOT YaCTh MOJE3HON NOBEPXHOCTH 3KpaHa, KOTOpas
3aHATAa BUPTYAJbHON KJIaBUATYypOU. JI[pyruM HELOCTATKOM SIBJISIETCS TO, YTO €CJIU
BbIJI€JIEHHAsl TOBEPXHOCTH JJIsI KIaBUATYPhl HEBEJIMKA, 3aTPYAHEH MOUCK MOJIeH,
CBSI3aHHBIX C COOTBETCTBYIOLIMMH KJIaBUIIAMHU, YTO MOBBIMAET BEPOSITHOCTD
OomHOOYHOrO BBOJA M TAKXKE YBEJIMYUBAET BPEMs, 3aTPauUBaeMOe Ha BbIOOp KJIABUIIH,
IPU TOM, YTO 3TOT MPOLECC CTAHOBUTCS HEYAOOHBIM, OCOOCHHO NMPU HEOOXOIUMOCTH
HAMHUCAHUS JJIUHHBIX TEKCTOB. YaCTHYHO PEUIUTD 3Ty NPOOJIEMy MOXKET
HCIIOJIb30BaHUE CMELHAIbHOTO CTHIIYCa, TaK KaK €ro KOHYMK UMeeT 3HaUUTEJbHO
MEHBINYIO MJIOMAb, YEM Iajiel], OJJHAKO Ija3a CKOPO YCTAIOT U3-3a HEOOXOAUMOCTH
paccMaTpPUBAHUS MEJIKHUX 3JIEMEHTOB H300pakeHHsI U BbIOOpA MEKIY U300pakeHHBIMHU
MUHHUATIOPHBIMU CHMBOJIAMHU.

YcTpolicTBa BBOAA NAHHBIX, OTHOCSAIIUECSA K APYTrOM rpymnme, HCIOIb3YIOT
MPUHIUIN BeIOOpA, peau3yeMblid TOCPEACTBOM MAaHUIYJISITOPA ""MBIIIb",
3aKJIIOYAKOMUNACS B TOM, YTO CUMBOJIBI HE BBOJATCS HEMOCPEICTBEHHO, KaK 3TO
Jenaercss B yCTPONCTBAX NMEePBON IPYNIIbI, a MOJIb30BaTENb HAOMIOAAET SKPaH, Ha
KOTOPOH M300pa’keHbl MHOTOUKCJIEHHBIE CUMBOJIBI, U BIOUpPAaEeT HEOOXOIUMBIH,
yKa3bIBasi HA COOTBETCTBYIOLIEE NOJIE U [eNas MeT40K Mblbl. HeroctaTkoMm 3TOro
crocoba sIBISIETCS TO, YTO Ha SKpaHe TpeOyeTcs MoKa3aTh BCE BO3MOKHbBIE BAPUAHTHI
BBIOOpA, U BHIOOP NOJ’KEH OBITh CHAENIaH CPeau HUX. ITO U300pakeHue 3aHUMAET
4aCTh MOJE3HOTO MOJISI JUCTLIES, U BBIOOP MEXKY HECKOJIbKHUMU MOJISIMA CTAHOBUTCS
foJiee TPYAOEMKUM H YTOMUTEIbHBIM, KOTZIa BO3PACTAET YMUCIO MOKA3AHHBIX MOJIEH.
BBOI cHMBOJIOB MBIIIBIO TPU TAKOM criocoOe BbIOOpa MOXKET OBbITh
MPENMOYTUTEIbHBIM TOJIBKO B ciiydae Oojiee KOPOTKUX coobuenuii. Jpyroi
npoOyieMoil ABASETCS TO, UTO MOJb30BAHNE MBIIIBIO MOXKET OBITh MOAXOASIIUM U
yA0OHBIM CTOCOOOM TOJIBKO, €CJIH €€ pa3Mep CONPSIIKEH C Pa3MEePOM PYKH M AOCTYIHA
MJIOCKasl MOBEPXHOCTH, M0 KOTOPOU MOXKHO IepeMelaTs Mblllb. M3BeCTHBI
MUHHUATIOPHBIE YCTPOICTBA, KOTOPbIE MOXKHO MEpPEMeaTh B INIOCKOCTU MO ABYM
KOOpJAMHATaM, OTCIIeXKUBas 3TO MepeMelleHne N0 Kypcopy MJIM METKe Ha dKpaHe, a

BBIOOD OCYIIECTBJISIETCS Ha/laBIUBAHHEM Ha YCTPONCTBO B HAIllpaBJIEHUH,
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NEePIEeHAUKYISIPHOM INIOCKOCTH NnepeMelenus. Takoe yCTpONUCTBO ONMUCAHO,
Hanpumep, B EP0422361 B1.

BBon naHHBIX myTeM BbIOOpA MO aHAJIOTUM € (PYHKIIMEH MBIIIN UCIIOJIb3YETCS B
OOJIBIIMHCTBE MYJbTOB JUCTAHLIMOHHOTO YIIPABJIEHUS AJIs SJIEKTPOHHBIX UTP, TI€ Ha
YCTPOMCTBE UMEIOTCS YEThIPE CTPENIKH, Kakaas U3 KOTOPBIX COOTBETCTBYET
OINpeNeIECHHOMY HAaIpPaBJIEHUIO, CTYIIEHYAThIM EepEeMEeIeHHEM B KOTOPOM MOKET OBbITh
DOCTUTHYTO HYKHOE€ MOJie U3 U300paKeHHBIX Ha AUCIIIEE, a BBIOOP OCYINECTBIISIETCS
HaxkatueM kHonku OK. HecMoTps Ha UX MHUPOKOE UCIONb30BaHUE, 3TH YCTPONUCTBA
BBOJIa MEJUJIUTEJIbHBI U HEYTOOHBI, a MPOLECC BBOJA NaHHBIX JJISI HHTEPHETA TaKKe
MeIJINTENIeH, HeYJO00eH U yTOMHTeNeH. Mcronb30BaHue TaKUX YCTPONUCTB MOXKET OBITH
ONpPaBOAHHO TOJBKO, €CJIM OHH HUCIOJB3YIOTCS PEIKO, a BBIOOP OCYIIECTBIISIETCS
MeXAy HeOONBIIUM YHUCIOM CUMBOJIOB/(PYHKIIUH.

C xoMOuHanMeil BApUAHTOB, OTHOCSIIUXCS K IEPBOH U BTOPON OMUCAHHBIM
rpymmnam, MoxHO mo3HakoMutbess B US 2009/00094, rae nns Toro, 4ToObl He
HCIOJb30BaTh MOJIE3HYI MIOLAAb SKPaHa, MOA 3KPAaHOM PacnoJjaraeTcs MOABUXKHBIN
3JIeMeHT (IJIACTHHA), KOTOPBIH HMEET BBICTYIIBI U KOTOPBII MOXHO NepeMenaTh
ABYMsI OOJBLIMMH MaJbIIaMU, BBIOOP COOTBETCTBYIOLINX CHMBOJIOB UIH (PYHKIIUH
J€J1aeTCs HAKJIOHOM MOJBUXKHOIO 3JIEMEHTA B OJJHOM M3 YEThIPEX BO3MOKHBIX
HaIlpaBJIEHHH, a MOATBEPKIeHNUE BbIOOpA OCYINECTBIISIETCS HalaBIUBAHUEM Ha
saeMeHT. bnaronaps ocsizarenbHOI 0OpaTHON CBSA3MU, MJIACTHHBI MOKHO NepeMeInaTh B
HECKOJIbKO AUCKPETHBIX MOJOKEHHUH, a ¢ KaXKAbIM MOJOKEHHUEM aCCOLUUPYETCSI CBOS
Tabnuiia CHMBOJIOB. BBOA OCYIIECTBJIsIETCS] BBIBEIEHUEM COOTBETCTBY IOLIEH TaOIHIIbI
Ha 5KpaH. DTO YCTPONUCTBO yIpaBiseTCs ABYMs pyKaMH, a IepeMeIleHue JBYX
IUTACTHH B HY)KHOE JUCKPETHOE MOJIOKeHUE TpeOyeT MOBbIIIEHHOTO BHUMAHUS, U
YIPaBJIE€HUIO 3TUM YCTPOUCTBOM TPYAHO HAYUYUTHCS.

VYcTpolicTBa BBOA JAHHBIX TPETHEH IPYNIBbI TAK)KE UCIOIB3YIOT NPAMONU BBOA
IAHHBIX, KOT/Ia MMOJb30BAaTENb BBOJHUT TEKCT B OOBIYHON PYKOMUCHOH pOpMe CTUITYCOM
Ha TAYCKPHUHE, U TaK)XKe U3BECTHBI YIIPOLIEHHbIE BAPHAHTHI, I Haubomee
yIoOTpeOUTEeTbHBIE CUMBOJIBI MM KOMAaHABI MOTYT OBITh BBIOPaHBI TPOCTHIMU
OBMKeHUsIMU. B Takux ycrpoiicTBax 3kpaH npuodperaer GyHKUUIO "ynucToit Oymarn”,
a €ro HeJOCTAaTKOM SIBJISIETCS TO, YTO OH 3aHUMAET BCIO MJIM OOJBINYIO YacTh

HMemmeﬁCH MOBCPXHOCTU AUCILICA, ITPU TOM, YTO HaMUCAHUE CUMBOJIOB Ha
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MaJIeHbKOH miomanu He3(p(EeKTUBHO, B pe3yJbTaTe PaCO3HABAHNUE PYKOIIHUCHOTO
TEKCTa HEIOCTATOYHO HA/EXKHO U YaCTO COMPOBOXKAAETCS OMMNOKAMHU.

B nybnukanun WO2010/149225 packpbIT yCOBEPIIEHCTBOBAHHBIN c1OCOO BBOAA
JAHHBIX, KOTOPBIA MOXHO paccMaTpuBaTh Kak ycopepuieHcTBoBanue ITU-T
KJIaBUATypPbl, B KOTOPOHU BMECTO HAXKATUSI COOTBETCTBYIOLINX KJIaBUII
BocnipousBoautcs BupryanbHas [TU-T knaBuatypa B o0nactu, comeprxaiiei
pPacroJio’KEHHBIE OTIPENeIEHHBIM 00pa30M CEHCOPHO-TAKTHIIbHbIE MOJIS U
HaxXOAsIIUeCs] MEXXAY HUMH OCTPOBKHU, HE 00JaJal0Iie YyBCTBUTEIBHOCTBIO K
NPUKOCHOBEHUIO. B 3TOM 1OKyMeHTe npeaaraioch nepemMelieHre naibla uiu
CTUJTyCa BIOJb 3TOH 00JIACTU COTJIACHO YCTAHOBJIEHHBIM NPaBUJIaM, a MPOLIECCOp
0o0HapyKMBAJ COOTBETCTBYIOIIYI aKTUBHU3AIUIO CEHCOPHBIX MOJIEH U COMOCTABIISI
BOCIIPHHATHIC KOMOMHALMH C XpaHsIeHcs: B TaMsITH TabIuIel CHMBOJIOB,
COOTBETCTBYIOIINX BO3MOKHBIM KOMOMHauusiM. CoennHEeHne 3JIeMEeHTap HbIX
nepeMeleHU U ABMKEHUHN Majblia ¢ TEM, KaK JOJKHbI BbIMOJHATHCSA KacaHUs
CEHCOPHBIX CETMEHTHPOBAHHBIX 00JIaCTEH, C COOTBETCTBYIOLUMHU
CUMBOJIAaMU/ (P YHKLIHUSIMH, KOTMPOBAJIO, B YIPOIIEHHOM BUne, GopMy
COOTBETCTBYIOIINX CUMBOJIOB. ITonp30BaTesnp N0OMKeH OB HAYUUTHCS MUCATh TAKUM
criocobom. IIpu HUCMONB30BAHUH 3TOT0 CIOCO0A, MOJNB30BATENIO yKe HE TPeOOBAIOCH
MHOTOKPAaTHO Ha)XKMMaThb HA OJHY U Ty XK€ KjiaBully kak B caydae ¢ ITU-T
KJaBuaTypamu. s ynpoIiueHus: pa3indyeHusl aKTUBHBIX U MaCCUBHBIX MOJEH, 3TH
AKTHBHbIE U NMACCUBHBIE MOJS ObUIM CIEaHbl Pa3IMYA0IIUMICS 1O BBICOTE, IIO3TOMY
MPU ABUKEHHUH Majblia MOJb30BaTENsI B COOTBETCTBUH C TPeOyeMOil cxeMoii ero
OpHMEHTAILIMHU IMOMOTajia OCs3aTeIbHast 00paTHas CBSI3b. DTOT COCO0 MPeaCTaBIIsLII
c000i1 yCOBEpPIIEHCTBOBAHNE HECKOJNBKHX JAPYTUX aHAJOTHYHBIX MPEITOKEHUN,
onybnaukoBaHHbIX, Hanpumep, B US2004070569, US2005088415 u US20090135142.

XoTs ynpaBlieHHe ABHKEHUSIMU NPOLIe YIIpaBJeHus NyTeM HaJaBIMBaHUS
HYKHBIX TIOJIEH, MPEAIOKEHHbIN cmoco0 MCIONb30BAHUS ABMKECHUH NUMEET
HEAOCTAaTKH, MOCKOJbKY ABHXKEHU CleayrT cxeme pacnojoxenus [TU-T knasum, a
MaTpHUIa YETKO Pa3IMYAIOIUXCS CEHCOPHBIX (AKTUBHBIX) U HEAKTUBHBIX MOJIEH
TPYAHO OCYIIECTBUMA, U UX CHUTHAJBI CIIOXKHBI 17151 o0padoTku. Pasmep 3Tux monei He
MOXET OBITh COKpAIEeH HU)KE€ HEKOTOPOTO MUHUMYMa, TaK KaK BO3HUKHYT TPYAHOCTH
B UX IOHCKE, MO3TOMY TpeOyeTCsl JOCTaTOYHO OO0JIbIIas MIomaab MOBEPXHOCTH IS

HCIIOJIb30BAaHUs BCeX 12 CEHCOPHBIX MOJIEH B JaHHOW CUCTEME BBOJA NaHHBIX.
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Haxonen, oca3arenpHas oOpaTHas CBSI3b, IOMOTAIOINAsl B PACIIO3HABAHUHT
COOTBETCTBYIOIINX PA3JIUYHBbIX CEHCOPHBIX oOJlacTell, He 0OecrneynBaeT OpUEeHTALUH
IS IOJIb30BATENsl B OTHOIIEHUHU (PAKTHYECKOTr0 MOJOKEHUs NaJblla HA MAaTPHIIE,
IIOCKOJIbKY OHA TOJIbKO CUTHAJIU3UPYET O IPAHULAX MEXIAY AaKTUBHBIMU U
HEAaKTUBHBIMU MOJISAMH.

3anaueil HaCTOSIIEro N300peTeHus ABISETCS Co3anue cnocoda u yCTponcTBa
BBOJIa JAHHBIX, 00ECIEeYNBAOINX NPSIMON BBOJ JAHHBIX, T.€., B KOTOPBIX
HEOOXOAMMBIE CHMBOJIBI UJIH PYHKIIUH MOTYT OBITh BBEIEHBI HEMMOCPEACTBEHHO (T.€.,
0e3 NCIoab30BaHUs KaKOro-1n00 BIOOpA) B MOPTATUBHOM YCTPOHCTBE C
UCIIOJb30BaHUEM HeOONbIIOH 00MacTH IS MepeMeIeHHUs Majblia, UMEIOLIeCs Taxe
Ha CAaMOM KOMITAKTHOM HMHTEJIJIEKTYyaJbHOM YCTPOHCTBE, U JJIs1 KOTOPBIX HE TpeOyeTrcs
UCIIOJIb30BaHNE 3aMETHOM YaCTH 3KpPaHa, UJIM KOTOpbIe Takxke padoraroT O6e3 s3kpaHa, u
B KOTOPBIX MOJb30BATEIb MOXKET JIETKO BBIYUUTDH CBA3b MEXAY NMPaBUIAMU
acCOIMAIUK CUMBOJIOB/(PYHKINN ¢ TpeOyeMoii koMOMHaIMel mep eMeleHuil, a
ocsizaTesbHast oOOpaTHas CBI3b MOMOTAeT B OPMEHTAIMHU Majlblia B I10JI€ BBOA JAHHBIX.

Jlnst pemeHus 3TOH 3a1a4i aBTOP U300PETEHHS MPENMOJIOKUI, YTO
MOJIb30BATENIb MOXKET JIETKO YAEPKUBATH MIOCKUH NpeAMeT MexXay OONbIINM U
yKa3aTeJbHBIM NaJblaMHt, JHOO MEXIY OOJBIINM MaJbleM U IPYTUMHU NaJbLIAMU,
Oosiee Toro, ecau OONBINOH Majel UM YKa3aTeJIbHbIN Majell COBEPLIAIOT
nepemMelieHne BHyTPH HeOONbIIOH 001acTH B COOTBETCTBUU C paHee 3ay4YeHHON U
3aKpEIJIEHHON YIPaXHEHUsIMU KOJAOBON CUCTEMOM 3JIEMEHTAPHBIX ABUXKEHUN U
KOMOWHAUMI OBM)KEHUM, TO UCTIOJIb3Ysl OOBIYHBbIE JATUUKHU, Tpeodpasyrouue
IepeMelLIeHNe Najbla B 3JEKTPUIYECKHE CUTHAJIBI, MOXKHO BBIIOJHUTD NPSMONU BBOJ
naHHBIX. J{Jst MPpOCTOTHI MpeACTaBIEHUS, TEPMHUH "Tlajien” B JaAHHOM OTNUCAHUH
OXBATBIBAET BCE MAJbLbl, B TOM uHcCie U Oonbimoi manen. M3yyenne komOnHanu it
ABM)KEHUH M MPAKTHYECKOE UCIIOJb30BAHUIO KOMOWHAIIMN YIIPOINAETCS, & OITHOKH
BBOJIa CBOJSITCS K MUHHUMYMY, €CJIM OCsI3aTelIbHasi 0OpaTHas CBSI3b CBsA3aHA C
NepeMeleHUEM Manbla, B YaCTHOCTH, MOMEHTOM AOCTHUKEHUS NalblEeM
COOTBETCTBYIOIINX BBIICJCHHBIX NO3ULUNA. biaronaps sTomy, obecnednBaeTcsi 0O4eHb
YyBCTBUTEJIbHBIA M IPOCTOH B UCIOJNB30OBAHUH CIIOCOO BBEAEHUS NAHHBIX, KOTOPBII HE
BBI3BIBAET YTOMJIEHUSI MTOJb30BATENs Oarogaps ToMy, 4To Tpedyer HeOoapIInx
nepeMenieHuil. I1anpubl O4€Hb YyBCTBUTENBHBI AAXKE K MAJIEHIIUM NPUKOCHOBEHUSIM,

MO3TOMY IPU COOTBETCTBYIOIIEM BbIOOpPE BBIAEICHHBIX MO3UIUN IS OCSA3aTENbHON
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oOpaTHOH CBsA3M ynpomaercss 0Oy4eHHe HCIOIb30BAHUI CHUMBOJIOB U BBEIEHUIO
TaHHBIX.

Ecnu uncno TpeOyeMbIx CUMBOJIOB/(QYHKLIMI YBEIUUYNBAETCA CBEPX KOJUYECTBA
KOMOMHaNMI nepeMeneHni Wk ABUKEHNH, MOAJAI0INeMyCsl H3yUeHHI0 0e3 0coObIX
YCWJINH, TOrAa MOTYT ObITh Ha3HAUEHBI CIIEIIUAIbHbIE ABUIKCHHS NN BbIIEIEHbI
crienrajgbHbie 00JIACTH HA MOBEPXHOCTH YCTPOMCTBA, HA KOTOPbIE BO3JIAraeTcs poJib
(YHKIMOHAIBHBIX KJIABUIL, TOCPEACTBOM KOTOPBIX Apyras KOJOBas CUCTEMa MOXKET
OBITH COMOCTABJICHA PaHEEe BBIYyYCHHBIM KOMOUHAIIUAM MepeMemeHnd. DTO
AHAJIOTUYHO CIIYYar0, KOTrna Mbl Ha)KMMaeM (YHKIHOHAJbHYIO KJIABHINY Ha OOBIYHOM
KJIaBUATYype, U CUMBOJIBI 3aMEHSOTCS YHCIAMH U KOMaHAaMH, WM KiaBuma Shift
MEHSIET PETHCTpP CTPOUYHBIX OYKB Ha PETHCTpP MPOMUCHBIX OYKB.

B ycTpoiicTBe BBOA AaHHBIX, COOTBETCTBYIOIIEM NMPUBEICHHOMY OMHCAHHUIO,
UCIIONb3yEeTCs] TOHKAsI MPUPOAA OCA3aTEIbHOTO BOCIIPUATHS H MEJIKUX MepeMeleHN I
najblieB, U CO3/1aeTCsl TEM CaMbIM HOBasl Pa3HOBHUAHOCTH CUCTEMBI, OOJagarmmen
HEOXXUJAHHBIMHU MMEPCIEKTUBAMH B YaCTH BBOJIA NAHHBIX U MPUMEHEHUS.

HenoctaTkom JaHHOTO peIIeHUs COCTOUT B TOM, YTO, KaK M B CIydae BCEX
CHUCTEM HOBOH Pa3HOBHAHOCTH, MOJIb30BATEN0 HEOOXOIUMO OTONTH OT OOBIYHBIX
NOHSATHH U BBIYUYUTb HEYTO HOBOE, B IAHHOM Cllydae, KOMOMHAIMU ABUKEHUN. DTa
3aga4a o0Jier4yaercs, €Cjau COOTBETCTBYIOIME CUMBOJIBI UMEIOT JJOTHYECKYIO CBA3b C
TaKUMU KOMOMHALUSIMU, T.€., CAMBOJI aCCOLIMUPYETCS ¢ KOMOMHALUSIMU
nepeMelleH Ui, HAlTOMUHAO UMY HAallMCAaHUe 3TOr0 CUMBOJIA, HO B 3HAUYUTEJIBHO
ynpoiieHHOM Bune. Kpome Toro, korga BO3HUKAET HOBasi pa3HOBHUIHOCTb CUCTEMBI C
HOBBIMH 33/1a4aMH, TOJIb30BATEI0 HEOOXOIMMO OLEHUTb COOTHOIIEHUE CBSI3aHHBIX C
Hel MperMyIeCTB U HEJOCTATKOB, 00y CIIOBJIEHHBIX HEOOXOAUMOCTBIO O0yUeHUs
HOBOUW CUCTEME, H, €CJIH MPEUMYLIeCTBA NEPEBEUINBAIOT TPYAHOCTH, PUHATH
pemeHue 00 M3yYEHUU 3TOH CUCTEMBI.

B kauecTBe aHANOTHH PacCMOTPUM cTeHOTpaduoo. /[0 IMUPOKOro HCTIOIb30BAHUS
UHTEJJIEKTYJIbHBIX 3JIEKTPOHHBIX YCTPOWCTB, T.€., KOTJa MAIIHHOMUCH ObLIa
rOCTIO/ICTBYIOLIIUM CITOCOOOM 3aIHCH, BMECTO MEIJICHHON MallmHONUCH, Tpedyromeit
elle U 3HAYUTENbHBIX (PU3NIECKUX yCUIHH, Oblta n3o0peTeHa creHorpadus, KOTOPYIO
BBIYYHJIM U IIUPOKO UCTOJNB30BaNIU. B cTreHOrpaduu Takke MCIoabp30BaloCh
HaluCaHHWe YIPOINEHHBIX U YMEJIO COKPAIEHHbIX BEPCHUH CHMBOJIOB U YaCTO

UCIIOJIb3yE€MBIX BBIPAXKEHUH, T.€., CTeHOrpadus, BbIpaxaschb COBPEMEHHBIMU
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TEpMHHAMH, €CTh HE YTO HHOE, KaK pallMOHAJbHAs KOJOBAsl CHCTEMA JBUKEHUN.
Nsyuenue creHorpaduu TpeOOBaIO OT YeJOBEKA 3HAYUTEIbHO OONBIINX YCUIIUHN U
y4eOHOro BpeMEHH, YeM I IPEeAJ0KEHHON B TaHHOM U300pETeHUU CUCTEME, TEM He
MeHee, HECMOTpPs Ha 3TH TPYAHOCTHU 32 HECKOJIBKO AECATUIETUH €€ BBIYUMJIH U
NOJIb30BAJIUCH €l MUJIJIMOHBI JIIOAEH, U HEKOTOPbIe IPUMEHEHUs CTeHOrpadguu B X0y
70 CUX TIOp.

MoxeT OBITh TaKXKe YIOMSIHYT APYroil mpuMep U3yUeHHUs U UCTIOJIb30BaAHUS
HEOOBIYHBIX KOMOMHALIHH, T.€., KOJIOB Mop3e, KOTOpble IMHUPOKO U3YHATHCh U
UCIIOJb30BAUCH C MOSIBJIEHHEM TeJierpaduu, XOTs 3TO ObLIO 3HAYUTEIBHO Oosee
TPYAHBIM, Y€M HCIIOJIb30BAHUE MPEIJIaraeMblX KOMOMHALMI ABHIKEHUH.

B kadecTBe npyroro npumepa MoXXeT ObITh yIOMSHYT wWpudT bpeiins,
NPEeACTaBISAIOMUN cOOOH 3HAUUTENBHO O0Jiee CIOKHYIO CUCTEMY, YeM Ipeajaraemas
KOMOWHALMS OBMKEHUH, HO, HECMOTPS Ha 3TO, IMHPOKO UCIIOJ b3y EMBIH.

W3yuenne npeniaraeMoil KOMOMHAIIMN IBUKEHUH UMeEET elle OTHO
NPEUMYIIECTBO, COCTOSIIEE B TOM, YTO HE3PSAUUE U IJIOXO BUASIINE JIFOAU MOTYT
U3YUYUTH €€ OBICTPO M JIETKO, MO3TOMY TaKO€ YCTPOHCTBO BBOAA JAHHBIX OyaeT
AOCTYIHO M JJISI UCTIOJIB30BAHUS UMH.

JIns mocaenyoiero NoATBEP KACHUS NOocjae "HanucaHus" COOTBETCTBYIO LIUX
CHMBOJIOB ITOCPEACTBOM KOMOMHALIMYU JBUXXEHUH U Mepes BBEICHUEM CIeAYIOLIero
CHUMBOJIA, OyA€T JOCTATOYHO MPUIOIHATH OOJNBIION UM APYTrOW majel, Uik ociabuTh
UX JaBJEHHUE, OCIe Yero MOXKeT ObITh HAaYaTO BBEAEHUE CIENYIOIero CUMBOJIA.
[MoaTBepkaeHne BBEJEHHBIX CUMBOJIOB MOJHITUEM Maliblla MPEACTaBIsieT COOO0i
CYIIECTBEHHBIN IIaTr BIEpea, O CPABHEHUIO C YIOMSHYTBIMU paHee OObBIYHBIMU
crocobaMu, KOMUPYIOMUMH (YHKLHIO MBIIIH, TOCKOJBKY MHOTO TIpole U Tpedyer
MEHBIIUX YCUJIUNA YMEHBIIUTD JaBJICHHUE, 10 CPABHEHUIO CO IIEITYKOM HJIH
HOXXUMaHUEM Ha yCTPOUCTBO. J[pyroe mpeuMyniecTBo CBA3aHO C T€M, YTO MIETYOK HJIH
HaJaBJIMBAaHUE B KAUECTBE BO3MOXKHOH QYHKIIUU O0CBOOOXKIAETCS IS
TOTIOJTHUTEJIBHBIX TPUMEHEHHUH, HE3aBUCHMBIX OT BBOJAA CUMBOJIOB, HAPUMED, IS
NOATBEPIKACHUS KOMaH/ WM AJs 0000 peHUs MOCIaHMs, BBIBEIEHHOI'O Ha SKPaH.

IIpsimoe BBeneHNE NaHHBIX OCPEICTBOM HCITOJIb30BAHUS KOMOMHALIMI
3JIEMEHTAPHBIX MePEMEIEHNUH MOKET MPOUCXOIUTh OAHUM U3 ABYX Pa3JIUYHBIX

crioco0o0B.
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B nepBom ciyuae, oprad BBOJa, pacnojararluiics CHapy»K1u NOPTaTUBHOIO
yCTpPOICTBa BBOAA, IepeMelaeTCs NajblleéM OTHOCUTEIbHO KOpIyca yCTPONCTBa, a
HEeoOXOoAMMasi TPAaeKTOPHUs epEeMEIIeHUH U ocA3aTeIbHas o0OpaTHAs CBA3b
obecrnedynBaOTCs MPUJAHIEM OPTraHy BBOAA ONPEAEIEHHOTO HAIPaBIeHUs
nepeMeleHNUs] OTHOCUTEIBbHO KOPIyCca YCTPONUCTBA.

Bo BTOpOM ciydae, kakue-aub0 ABHXKYIIHECS 3JI€MEHTHI BOOOIIe He
UCIIONB3YIOTCS, a JJIsl BBOJA NaHHBIX BBIAEISETCSA ClielualibHas 00JacTh MOBEPXHOCTH,
U B 3TOH 00yacTu B 3apaHee BHIOPAHHBIX MecTaX (POPMUPYIOTCS CHELHATbHbBIC
BBICTYIIBI U/UIN yrayOsieHus, 00ecrneunBarUue OCsI3aTeIbHYI0 OOPaTHYIO CBSI3b IS
nanblia IpyU NPUKOCHOBEHHUH, & IIepeMelleHre Naliblia BOCIPUHUMAETCS U
npeodpasyercs B 3JIEKTPUUECKHE CHUTHAIBI TAKTUIbHBIMHU JATYUKAMHU, [0 aHAJOTHH C
CEHCOPHBIMU 3KpaHaMH.

H3o00peTeHne pe3loMUpyeTCsl B IPUIIOKEHHON opmyJie.

Jlanee npuBOAUTCS ONMKMCaHUE YCTPONUCTBA BBOJAA JAHHBIX B COOTBETCTBUH C
N300peTEeHNEM C HCIIOJIb30BAHNEM IIPUMEPOB, CO CCBIIKOIN Ha IMpuUjaraeMble Y€PTEKH,
Ha KOTOPBIX:

Ha ¢ur. | mpencraBieH NepCHeKTUBHBIN BUA NPEANOYTUTEIbHOTO BApUAHTA
BBINIOJIHEHHS] YCTPONUCTBA BBOJA JAaHHBIX;

Ha ¢ur. 2 npencTaBiieH NepCHeKTUBHBINA BUJ JPYTOro BApUaHTa BBIMOJIHEHUS,

Ha ¢ur. 3-6 MOKa3aHbl Pa3IMUHbIE BAPHAHTHI Peayn3alli HAMlPaBJISIO LIeH;

Ha ¢ur. 7 npeacTaBieH NpUMep COOTBETCTBUS KOMOMHANIMIT CMELIEHH C
CHUMBOJIAMHU, YUCJIAMHU U KOMaHJaMU;

Ha ¢ur. 8 mpencraBiieH NepCHEeKTUBHBIN B aBTOHOMHOT'O YCTPOMCTBa BBOAA
JAHHBIX;

Ha ur. 9 mpencTaBIeHO CXeMaTH4YeCKOe n300pakeHne pa3oOpaHHOro
yCTPOMCTBA, MOKAa3aHHOTO Ha (Gur. 8, WITIOCTPUPYIOLIee ero BHYTPEHHEE YCTPOUCTBO,

Ha ur. 10 mpencraBieH CXeMaTUYECKHUI MEPCINEKTUBHBIN BUJ IJIACTHHBI 14
OCHOBAHMUS C PACHOJIOXKEHHON HaJ HEH MPYKUHOH 29,

Ha ¢ur. 11 nmpeacraBieH yBeIUUEHHbIN MEPCIEKTUBHBIN BUI AETAJH,
nzo0paxkeHHOH Ha ¢ur. 10, MOKa3bIBAIO MM HAIPABIAO YO 27;

Ha ¢ur. 12 noka3zaHa muiacTuHa 14 OCHOBaHUS C MOMEILIEHHONW Ha Hee

MPOMEXKYTOYHOU MJIACTUHOM 15;
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Ha ¢ur. 13 nmokazaHa muactuHa 14 OCHOBaHMS C BEpXHEH NMIACTHHOM,
nepeMeneHue KOTOPOd OTHOCHTENbHO IIaCTUHBI 14 o0ecrieunBaeTcs: B IBYX
HamnpaBJICHUSX,

Ha ¢ur. 14 npuBeneHO yBeJIHUYCHHOE H300paXKkeHne qeTanu, yka3aHHOH Ha dur.
13;

Ha ¢ur. 15 nokasana muactuHa 14 oCHOBaHUSA,
Ha ¢ur. 16 moka3zaH HAMPABJSIOIMUI WTHIPb 23, OKPYKEHHBIH HAMPABISIOLIEH
27,

Ha ur. 17 npencrasieH Bug cOOKy cedeHHUs YCTPOMCTBA BBOAA,

Ha ¢ur. 18 cxemaruyecku npeacTaBieH pparMeHT BapHUaHTA BBITIOJHECHUS
naTtavuka 38 cMeleHus,

Ha ¢ur. 19 npeacrasieH B pa300paHHOM BHJI€ BAPHAHT BBINOJHEHHS YCTPOHCTBA
BBOJIa JAHHBIX, KOHCTPYKTUBHO COBMEIIEHHOTO C MOOUIIBHBIM TelleOHOM;

Ha pur. 19A-19I" moka3aHbl B yBEJINUYEHHOM BUAE COOTBETCTBYIOLIHE NETaJH,

Ha ¢ur. 20 mpeacTaBaeH BUJ CHU3Y OpPTaHa 3 BBOJA BapHAaHTAa BHIIOJIHEHHUS,
noka3zaHHoro Ha ¢ur. 19;

Ha ¢ur. 20A npencraBieH yBeIWYEHHBIN BUA A€TalN, YKa3aHHOH Ha ¢ur 20;

Ha ¢ur. 21 npencraBieH NePCNeKTUBHBIN BUA APYTrOro ajJbTePHATUBHOTO
BAPUAHTA BHINIOJIHEHUS,

Ha ¢ur. 22 npeACTaBICHO YBEJIHUYCHHOE N300 pakeHne eTalu yCTPOHCTBa,
noKa3aHHOro Ha ¢ur. 21, u

Ha ¢ur. 23 mpeacTaBieH BUJ CBEPXY BapHUAHTA BBIMOJHEHHUs, TOKA3aHHOTO HA
¢ur. 21.

Ha ¢ur. 1-20 nonpoOHO HMILTIOCTPUPYETCS MEePBbIH YIOMSHYTBIH BBIIIE CIIOCO0
BBOJIa JAHHBIX B COOTBETCTBUHU C U300PETEHHEM, T.€., KOT1a OPTaH BBOJA JaHHBIX
NepeMeNaroT OTHOCUTEIBHO YCTPONUCTBA.

Ha ¢ur. 1 u 2 cxemMaTu4yecku MOKa3aHO yCTPOHCTBO | BBOJA NaHHBIX COTJIACHO
HU300pETEeHNI0, UMEIoIee HeOONbIION, IETKUHA U IJIOCKUH KOPIYC 2, KOTOPBIH MOXKHO
IepKaTh B pyKe, U KOTOPbIA UMeEET OpTraH 3 Ui 4 BBOAA, PACHOJIOKEHHBINA HA
BEPXHEHN 4aCTU KOPIyCa, OTHOCUTEIBHO KOTOPOrO OPraH MOXXHO nepeMmewmars. ®opma
Kopryca 2 aHanoruyHa ¢opme MOOHIBHOTrO TelleOHa MIIM MYJIbTa YIIPAaBICHUS
YCTPOHCTB IUJIsA 3JIEKTPOHHBIX UI'P, OAHAKO €r0 pa3Mepbl MOTYT ObITh ele MeHblIe. B

NpeaAnOYTUTECIIbHOM BAPUAHTE BBINNOJIHCHUS, OpraHd 1 BBOJa AAHHBIX MOXXET OBITH
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4aCThI0 MOOHMIIBHOTO Tele(OHA HIIM MOXET ObITh COeNMHEH ¢ HUM. | TaBHOM
0COOEHHOCTBIO OpraHa 3 uiu 4 BBOJA SIBJSETCS TO, YTO €r0 MOKHO CBOOOIHO
nepeMenaTb OTHOCUTENBHO KOpPIlyca 2 MO NPeJHa3HAYE€HHOU 1JIs 3TOrO MOBEPXHOCTH
B MIpeJenax 3aJJaHHOr0 MHTepBaia. DTO CMELleHUe UMEET [0 MEHbIIEH Mepe Be
CTeNneHHu CBOOOBI, @ MMEHHO, NTepEeMEeIeHHe BO3MOXKHO 10 IBYM B3aUMHO
NepIeHAUKYJISAPHBIM OCAM (HaIpaBJIEHUsSM), HO BpallleHUEe HJIM IIOBOPOT OpTaHa
HEBO3MOJKHBI. B BapuaHTe BBIMOJHEHUs, MOKa3aHHOM Ha ¢ur. 1, opran 3 BBOAa
00pa3oBaH TAYCKPUHOM, 3aHHUMAIOIINM BCIO BEPXHIOI JIMIEBYIO MOBEPXHOCTD
ycTpoiicTBa 1 BBOJA NaHHBIX (MM CTEKJISTHHON MJIACTHHOH, 3aKpbIBAIOLIEH TAYCKPHH),
a oprad 3 BBOJa MOHO CBOOOIHO MepeMemaTh BAOJb IBOWHON CTPENKU 5. DTUM
nepeMeIleHUeM JIETKO YIIPaBIATh OOJbLUINM NAJbIEM PYKH, B KOTOPOH YIAEPKUBAETCS
yCTPOUCTBO. BapuaHT BBIMOJHEHUs], TOKa3aHHBINA Ha QUT. 2, OTJIUYAETCS TOJBKO TEM,
4YTO OpraH 4 BBOAA 3aKPbIBAET TOJBKO YaCTh JIMLIEBON MOBEPXHOCTU KOpIyca 2, HO €ro
MOYHO aHAJIOTUYHBIM 00pa3oM mepeMeInaTb OTHOCUTENBHO Kopryca 2. B mrobom
MOJIOKEHUU TepeMEeIeHUs], OpTaHbl 3 U 4 BBOAA HE MOTYT OBbITh MOBEPHYTHI, T.€.,
HamnpaBJICHUs] ABOMHOMN CTPENKHU 5 OCTAIOTCSI HEU3MEHHBIMH.

Opranel 3 u 4 BBOAA, NPEANOUYTUTENBHO, MOKHO CMELATh, TOMUMO
YIOMSIHYTOT'O TIEPEMEIIEHUsI C IBYMS CTENEeHsMHU CBOOOIbI, TAK)KE U B HAIPABJICHHH,
NEePIEeHAUKYISIPHOM 3TON MOBEPXHOCTH MEPEMELIEHUs, C IPEOJOJIEHUEM
NOJUKMMAOIIEero nasieHus. [locpencTBOM 3TOro npusHaka, MIOMUMO (pYHKLMH BBOJA
JDaHHBIX, KOTOpasi OyneT onucaHa jgajee, MOTyT ObITh peaJu30BaHbl U APyTrUe
(GyHKIUY, TaKHUE KaK LIEJTYOK MBIIIU WU MPOJUCThIBAHUE, WK GyHKLIHs "enter”.

Ilepememenue oprana 3 uau 4 BBOAa NPOUCXOAUT BJOJb 3aMKHYTONH KPUBOU
JUHUH B Ka4ueCTBE HaNpaBisomen, u Ha Gur. 3-6 mpuBeaeHbI IPUMEPhI TAKUX
nepememenuii. Ha ¢ur. 3 u 4 mokasana kpyrosasi HanpapJsitoInas 7, BeIpe3aHHas B
MJacTUHE 6, a HAa y4acTKaxX HampapJjsomeil BOu3u yrios 90° cnenaHbl
COOTBETCTBYIOIINE BBIEMKHU §, MPUYEM B BAPHUAHTE BBIMOJHEHUs], TOKA3aHHOM Ha (ur.
3, BoleMKH 8 HaxoasTCsl BONM3H yriioB 45° OTHOCUTENBHO TJIABHBIX HANPaBJICHUN
cmemenus. Ha ¢ur. 4 BeieMkn 8 pacronararoTcst Ha 3TUX TJIaBHBIX HANpaBJIeHUsAX. B
LEHTPaAJIBbHOH 00JaCTH HaMpaBIAOLIIEeH 7 ©MEeTCsl HANPaBJISIOIHUN THIPH 9,
MOKA3aHHBbIA NYHKTUPHOW JIMHUEH, KOTOPBIA BCTABJISIETCS B IPOPE3b IUIACTUHBI O,
obpasyromyr Hanpasisomyo 7. Opraas 3 unu 4 BBOAa, MokasaHHble HA ¢ur. 1 unu

2 KaK ABUIKYLIHECS YaCTH, MOTYT OBITh COEUHEHBI C IJIACTUHON 6 B cly4ae, eciu
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MOJIOKEHUE HAMPABJISIOIIEro WTHPA 9 GUKCUPOBAHO, UJIH, B AJIbTEPHATUBHOM
BapUaHTE BHINIOJHEHUs], HANIPABJSIIOIUN IITHIPb 9 MOXKHO NMEpeMeLaTh, U ero
JBUKE€HUE HANPABJSIETCs BbIPE30M B MiacTuHe 6. CyLIeCTBEHHBIM B JAHHOM Clly4ae
SBJAETCS TO, YTO OTHOCUTEJIbHOE MOJIOKEHHE MJIACTUHBI 6 U HaNPaBJSAIOLUIETO WITHIPS
9, PacmoJIOKEHHOTO B BbIPE€3€ IUIACTUHBI 6, MOXKET OBITh H3MEHEHO ONMCAHHBIM BBIIIE
nepeMeIneHueM ¢ IByMs CTeneHs M cBoOoabl. MoskeT ObITh BoIOpaHa Jr00ast U3 IByX
aJbTEPHATHUB, HO JOJKHO OBITh 00ecrnedeHo, 4ToObl B MCXOAHOM MOJIOKEHUU K OPTaHy
3 unu 4 BBOJA HE NIPUJIOKEHO AABJIEHUS, U HAMPABJSIOIMUNA WITHIPb 9 CMEUIA0 UM
y3J0M (HE MOKa3aH) ¢ HeOONbIIUM YCHIIUEM MOIBEEH B LICHTPAIbHYIO YacCTh
HanpapJsomei 7, 4TO COOTBETCTBYET IOJIOKEHUIO, TOKAa3aHHOMY Ha YepTexke.

Korpa opran 3 unu 4 BBOJIa nepeMeIaloT, najel J0JKEeH NPeoa0eBaTh
HeOOJIbIIIOE COMPOTUBJICHUE CMEMIAIOIIEro y3Jia, a Oprad 3 Wik 4 MOKHO CMeIaTh B
ar000M HamNpaBJIeHUH, MTOKAa He OyIeT JOCTUTHYT Kpai Hampasistomei 7. [Tocie Toro,
Kak Obljla TOCTUTHYTA HANPaBJSIOMas 7, ee Kpail OyeT npensiTCcTBOBAaTh
JalbHeNeMy nepeMelleHUI0 Hapy Ky HaIlpaBJsAOIero WThips 9, KOTOPBIH Tenepb
MO>KHO MepeMelmaTsb TOJAbKO BAOJb HaNpasJsomen 7. Bo Bpems 3TOro CKOJIb35A1IEero
JABUXKEHHUS, KOr1a HaPaBIAUIUN TP 9 NOCTUraeT OAHON U3 BBIEMOK 8, OH CJIErkKa
BXOAUT B Hee, U JBIKYIIHUICS Mayen omynaer HeOonpimoe conporusienue. [pu
nepeMeleHUN NalblieM, JOCTUXKEHNE HANpPaBJIsomed 7 TakKe CO37aeT OUlylIeHue
KaCaHus, U 5TOT OLIYLIEHUE TAK)Ke MNPUCYTCTBYET, KOIJa JOCTUTHYTA OJHA U3 BBIEMOK
8, mpuyUeM 5TO OUYILIEHHE CONPOBOXKAAETCS AOCTATOYHBIM CUTHAJIOM TaKTUJIBHOM
0o0paTHOH CBS3HU, YKa3bIBAIOIIUM Ha (PAKTHYECKOE MOJIOKEHHUE MaJbla BAOJIb
HarnpasJsipomed 7. DTo oumyIleHne B KayecTBe OOpaTHOM CBSI3U COOTBETCTBYET
IJIABHOMY 3aMBICJIy HACTOSINETO H300peTeHHUs], MOCKOJIbKY HalpaBJIeHHE, B KOTOPOM
OCTaJIOCh LIEHTPaJbHOE MOJIOKEHHE, CKOJIb3sI1ee HallpaBJIeHHOE ABU)KEHNE BAOJb
HarnpasJsiomed 7 1 HeOONbIIOe COMPOTHUBIIEHHE MPU BXOKICHUU B KOHTAKT C
BBIEMKOH 8 CO3MAaI0T OMpeAeeHHYI0 TaKTHIbHYI HHpOopManuo (omyueHue),
KOTOpast He TpeOyeT JOMONTHUTENbHOr0 HaOMOAeHUs SKpaHa ycTpoiicTea | BBO#A
naHHbIX. Ha ¢ur. 3 HanpaBnsomuid mwtelpb 9 moka3aH B 3alleNJIEHUH C IOTO-3aMagHON
BbIEMKOH 8a, a Ha ¢ur. 4 — B 3aLleTUIEHUH C 3anmaaHoi BeieMKoi 8b. OmymeHue
KaCaHUs HaCTOJbKO TOHKOE, YTO MO3BOJIsIET YyBCTBOBATH J1aXke CMEIIEHUE B
HECKOJbKO MUJIUMETPOB, IIO3TOMY pa3Mep HalpaBJsiloIe 7 MoxeT ObITh BBIOpaH

HeOOJIBIIUM, MPEANOYTHTENbHO, MeHee 10 MM, u OoJiee MPeANOYTHTENBHO, OT 4 10 6
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MM, a BBITIOJIHEHUE TEPEMEIIEHUN B CTOJIb HEOONbIINX UHTEPBAJIaX HE BbI3BIBAET
YTOMJIEHHS, HO 1aeT JOCTATOYHOE OIYIEeHNEe MIHOBEHHOI'O MOJIOKEHHUS.

Ha ¢ur. 5 u 6 nokazansl 3;uiunTudecKue Hanpasiasiomue 7a u 7b, u Ha ¢ur. 5
BBIEMKH HaXOASTCS HAa KOHLAX ABYX B3aMMHO MEPHEHIUKYJISPHBIX OCEH,
COCTABJIIIOIIMX yIroJl 45° C TIaBHBIMU OCSIMH, a Ha (UT. 6 BBIEMKH IOMAaNa0T Ha
KOHIIBI IBYX IJIaBHBIX OCEHl.

dopwma, HampaBlieHUE W PACIIOJIOKEHHE BIEMOK 8 TOJIKHBI BBIOMPATHCS B
COOTBETCTBHUU ¢ popMOH Kopmyca 2 ycTpoiicTBa | BBOAA JAHHBIX C T€M, YTOOBI
ABHM)KEHHUE TaJiblia UK OOJBIIOro MaJiblla, YIPABISIOMIEr0 NepeMeeHneM, ObLIO
HanboJiee 5proHOMUYHBIM. B mpuBeneHHbIX B KaueCTBE IpUMepa BapHUaHTax ObLIO
MOKa3aHO YEeThIPE BBIEMKH 8, OMHAKO BIIOJIb HANPABJAIOMIEH 7 MOKET OBITh CIEJIaHO
OoJiee 4eThIpEX BBIEMOK, IIPH 3TOM CJIeAYEeT OOPaTUTh BHUMaHHE HA TO, YTOOBI
OTepaToOp MOT XOPOIIO Pa3IUYATh MEXKAY COOO0 COOTBETCTBYIOLINE MOJOKEHUS
BBIEMOK IOCPEACTBOM CBOMX OCSI3aTEJIbHBIX OINYIIESHHI.

Hcnonp30BaHNE BBIEMOK HE SBISETCA €AUHCTBEHHBIM CIIOCOOOM pa3IM4YeHuUsI
JUCKPETHBIX MOJIOKEHUN BIOJb HANPABJAOLIEH 7 MOCPEACTBOM OCA3aTENbHBIX
OINYIIEHHI, HAIPOTUB, MOXET OBITh UCIIOJb30BaHa JNt00as Apyras KOHCTPYKLIUS,
KOTOpasi B COCTOSIHUHM 00ecrneduTh TpedyeMble Ocsi3aTeNbHbIe OIYILIEHUS B Ka4eCTBe
TaKTUJIbHON OOpaTHOM CB3M, KOTZla MOJOKEHWE OpraHa BBOJAA IPH €ro HalpaBIEHHOM
nepeMeIleHUH NOCTUraeT OJAHON U3 3aJJaHHbIX BbIACIEHHBIX MO3UIUNA. DTO MOXET
OBITH peaJn30BaHO, HAIIPUMED, C MOMOIIBI0 MUHHATIOPHBIX MArHUTOB,
PacCIoJIOXKEHHBIX BOJTU3U K 3TUM 3aIaHHBIM MO3ULUAM, JeHCTBHE KOTOPBIX MPOSIBUTCS,
€CJIM HATIPABJISIFO MU MITHIPh OYAET BHIMOJHEH U3 MATHUTHOTO MaTepuana, Jubo eciu
NOJ MJIACTHHON 6 HMOKHSIS 4aCTh HANPABJISIOUIErO MITHIPS 9 UMEET TaAKYI OMOpPY, 4TO B
5THUX 3aJIaHHBIX MO3ULUSIX UMEIOTCS COOTBETCTBYIOIIHUE BBICTYITBI HIJIH BBIEMKH,
NEePHEeHANKYJISIPHBIE MIIOCKOCTH Hamnpaisitoieil. C TOYKH 3peHUs HACTOSIIIETO
N300peTeHus], BAXKHO, YTOOBI OpPraH BBOJA MOKHO OBLJIO MEpPEeMeINaTh U3 [HEeHTPAIbHON
00JlacTH HaNpaBJISIIOIIEH B XOPOLIO ONPEAEIIeMOM HANIPABJIECHUHU IS JOCTUIKEHUS
STOMW HAIpPAaBJSAOIIEH, a KOraa nepeMeleHne BbIIOJTHAESTCS BAOIb HaNPaBIISIO IS,
OpraH MOXHO ObLIO mepeMeInaTh C XOPOIeH pa3IMIMMOCThIO K OJHON M Oosee
3a7JaHHBIX BBIIEJIEHHBIX IMO3ULHH.

OTH 37eMeHTapHbIE epEeMEeIeHUust MOTYT OBITh O0€3 Tpyaa pa3ydeHsl U IpU

I[OCTaTOLIHOI\/’I TPEHUPOBKE MOTYT CTaThb dBTOMATUYCCKUMU, IPUYUEM KaxKaasd U3 TaAKUX
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KOMOWHALHNH MepeMeeHu MOXKeT ObITh CBSI3aHA ¢ COOTBETCTBYIOIIUMH CUMBOJIAMH
ar000T0 HYXKHOTO si3bika. Ha ¢ur. 7 npuseneH npumep TOro, Kak MOryT ObITh
aCCOIIMUPOBAHBI JATHHCKHUH an(aBUT, YUCIa U KOMAHABI, a Takxke OObIIas 4acTh
Ba)XKHBIX 3HAKOB MMPENUHAHUS C COOTBETCTBYIOIIUMHI KOMOMHAIIUSMU MepEeMeIeHU.
ITockobKy UMEEeTCsI BO3MOXKHOCTh MMOCTABUTH B COOTBETCTBHE JIIOOYI0 KOMOMHALIMIO
nepeMeIleHU ¢ pa3HbIMU CUMBOJIAMH, T.€., 3AMEHUTh OYKBbI, YUCJIA HJIU 3HAKU
NpenuHaHus, B yCTpoicTBe 1 BBOJA NAaHHBIX JOJIKHBI ObITH OOeCreueHbl
COOTBETCTBYIOIIHME BO3MOXKHOCTH BBEIEeHUsI (HE MOKa3aHbl HA YEPTEKE) IS
BBIMTOJIHEHUS 3TUX NEeHCTBHUH cABUTa (BBICTYIbI UM BUPTyaJibHbIE CEHCOP HbIE 00JIacTu
unu uHble cpenctra). Cucrema accomnuanuii, mokasanHas Ha gur. 7,
MPENNnOYTUTEIbHA, TOCKOIBKY B Hell KOMOMHAIINY NTepeMeIleHUl COOTBETCTBYIOT
CHMBOJIaM, KOTOPbI€ HATIOMUHAIOT WUJIH aHAJOTUYHBI ABUIKEHUAM PYKH IMPU HAMUCAHUU
3TUX CHUMBOJIOB.

Ecau ycTpolictBo 1 BBOA AJaHHBIX UCHOJb3YETCS AJsl BBEACHUS CUMBOJIOB, a
COOTBETCTBYIOLIHE aCCOLHUALINY elle He MPUOoOpesn aBTOMAaTHU3Ma, JKEJIATeNbHO, YTOObI
yCTPOMCTBO MMeJIO AucIied (Hampumep, Ha Gur. 1 Takum AuCIIeeM MOXKET OBITh BCE
yCTPOMCTBO 3 BBOJAA), HA KOTOPOM HM300pakaroTCsi BBOOUMBIE CUMBOJIBI. DTO
obecrneynBaeT BO3MOXKHOCTb KOHTPOJISI BBEEHUS U UCTIPABJIEHHS BO3MOXKHBIX
OImuOOoK.

[Ipenmonaraercsi, YTO AJIs TAKOTO croco0a BBEIEHUSI CUMBOJIOB, MOCHE KaXKI0TO
BBEJEHHS CUMBOJIa (KOMOMHALMY MTepeMeIeH i) yIPaBISIOIIHI maiel JOJKeH ObITh
MPUIIOIHSAT, YTO MO3BOJIUT HAMPABJSIOMEMY IITHIPIO 9 unu oprany 3 unu 4 BBOAA
NepeMeCTUTHCS OOPAaTHO B €ro UCXOIHOE TMOJIOKeHUE B LEHTPalbHON 00NacTH
HanpasJsOLIei.

OOparHasi CBsI3b, OCHOBAHHAS Ha OCS3aTEJIbHBIX OUIYINEHHUSIX, B KAYECTBE
MPSIMOTO BBOJIa JAHHBIX SIBJISETCS OoJiee MPEeANOYTHTENIbHOM, YeM JTI0O0M U3
WCMOJIb30BAHHBIX IO CHX MOP CIOCOOOB BBOJIA JAHHBIX, MOCKOJIBKY OTCYTCTBYET
HEeOOXOIMMOCTh, UTOOBI CHMBOJI UJIU BBOAUMBIE JaHHBIE OBLITH OMpeaeSIeHBI
omnepauueii BbIOOpa C UCIOJNb30BAHUEM JBHKEHHUH Maliblia 10 BUPTYAJIbHOM
KJIAaBHATyp€ WJIU MepeMelleHUeM MBIIIU, ¢ OAHOBPEMEHHBIM HAOIOJeHUEM TUCILIES.
Jpyroe npeuMyIiecTBO BBOJA MyTEeM KOMOWHALIMN MepeMeleHNni, OCHOBAaHHBIX Ha
ACCOIMUPOBAHHBIX OCSI3ATEIbHBIX OMYIIEHUSX, OOYCIOBICHO TEM, UTO pelaeT

npoOJyieMbl HE3PSAUYUX JIIOAEH UM JII0JIeH C OrPaHUYEHHUSMH MO 3PEHHUIO.
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Ha ¢ur. 8-17 nepeHOCHMBIN MOMEIAOLUIUNCS B PyKe BAPHAHT BBITTOJHEHHS
ycTpoiicTBa 1 BBOJA NAaHHBIX B COOTBETCTBUH C U300pETEHHEM, KOTOPBII MOXKET OBITH
HCIIOJb30BaH AJIsl BBOJAA JaHHBIX, IOKa3aH BMECTE C €r0 BHYTPEHHEN KOHCTPYKLUEH.
Ha nepcnextuBHOM BHae Ha Gur. 8 nokasaHo, 4To 3T0 ycTpoiicTBo 10 BBO#A JaHHBIX
UMeeT KOPNYC UM KOXYyX 11, KOTOpBIN MOXKET yAEPKUBATbCS OJHOU PYKOH U
OTJINYAETCs NPUBJIEKATENbHBIM AU3AaTHOM, U OCHOBHAs 4aCTbh €r0 BEPXHEH
MOBEPXHOCTH 3aKPhITA MJIOCKUM NyrooOpa3HbIM OpraHoM 12 BBOAA, HANIpUMeED,
NPEACTABISIO UM COOOH CTEKISHHYIO IJIACTUHY, KOTOPYI MOXKHO MepeMeIiaTh
OTHOCUTENBHO KOXxyxa 11 Boons cBoelt nnockoctu. Ha oprane 12 BBOoAa numeercs
OKHO 13, ¢ HaxoASMUMCS 32 HUM JTHCIIeEeM (He MOKa3aH), Ha KOTOPbI MOKHO
BBIBOJIUTH BBOJAMMBIC TaHHBIE HJIM CUMBOJBI. Ha koxyxe 11 mMoxer ObITh psig
yIPaBJISIOIUX BBICTYNOB 14a UM CEHCOPHBIX 00NacTe, ClyKaluux IJis BbIOOpa
pasnuuHBIX PYHKIUHA BBOAA NaHHBIX. KoHeuHO, 015 BbIOOpa TpedyeMbIx (yHKIHUI
MOTYT OBITh HCIIOJIB30BAHBI APyTHE CpencTra. YcTpolicTeo 10 BBOIA JaHHBIX
COEAMHEHO, MPEANOYTHTEIbHO, IO OECIIPOBOIHOMY KaHaNy (B HEKOTOPBIX CJIyUasixX, MO
IPOBOAHOMY) C 3JIEKTPOHHBIM YCTPONWCTBOM HJIM YIPABISIEMBIM 3TUM YCTPOHCTBOM
anmnapaTom.

Ha ¢ur. 9 cxemaTtndecku nokasaHsl B pa300paHHOM BUJ€ OCHOBHBIE YaCTH
ycTpoiictea 10 BBOJA NaHHBIX, ITOCHIe CHATHUA KOKyxa. CHU3y BBEpX Ha 4epTexe
n3o0paxeHa niacTuHa 14 OCHOBAaHUS, HENMOABUIKHAS OTHOCHTEIBHO KOXKyxa 11,
IPOMEXKYTOYHAs MIacTUHA 15 U BepxHsAs muacTuHa 16, kOTOpas MOXKET COBNAaAaTh C
opraHom 12 BBOIa, MOKa3aHHBIM Ha QUT. 8, HO, TPEANOUYTUTENBHO, IBISIETCS
OTAEJbHBIM 3JIEMEHTOM, JKECTKO COeUHEHHBIM ¢ opraHoM 12 BBoga. OnMHOYHBIE WU
N BOMHBIE CTPEJIKH, TOKA3aHHBIE PSAIOM C COOTBETCTBYIO UMM 3JIEMEHTAMHU,
MOKAa3bIBAOT BO3MOKHbBIE HANIPABJIEHUS MePEMEIIEHNsI aCCOLIMUPOBAHHOIO 3JIEMEHTA.
Ha nnactune 14 ocHOBaHHs 11O 00E€UM €€ CTOPOHAM PaCIOIOKEHbI HAPABIISIOLINE
peliku 17, npoxoasmue napajjieJbHO NPOAOJBHON OCH KOXyXa 11, npenqHa3HauYeHHbBIE
IJis IPUAAaHUS HAIPaBJICHUs EepEeMeLIeHNUsI IPOMEXKYTOYHON niacTuHe 15.
IIpomeskyTouHas miacTuHa 15 UMeeT mpsAMOYrojbHYI0 GOpMy, U OT KaXXAoi u3 ee
YeTBhIPEX CTOPOH BBICTYNAKT HAPYKY Mapbl HANPABIAKIIUX 3JE€MEHTOB 18,
napajjieIbHbIX COOTBETCTBYIOIUM CTOPOHAM U UMEKIIUX HANPABJISIIOUINE Ma3Bbl,
TaKXe NPOXOAsUe NapayieJIbHO 3TUM cTOpoHaM. Ila3el B HANpaBIAOMUX 3JI€MEHTaX

18 5TuX ABYX mapax NpoOXOAAT NMapaJuleIbHO HANpPaBIAIIUM peiikam 17, u
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HAIpPaBJAOT UX NEepeMeLleHre BAOJb NPOa0JAbHON ocu. J[BoliHas cTpena 19,
MOKa3aHHAas PAAOM C MIPOMEXKYTOYHOH MIACTUHOM 15, mMOKa3bIBaeT, 4YTO 5Ta
MPOMEXKYTOYHAs MIAaCTUHA 15 MOXKeT OBITh CMeleHa OTHOCUTENbHO HEMOABHUIKHON
IIaCTUHBI 14 OCHOBAaHUS TOJIBKO B COOTBETCTBUHU C OJHOU CTETIEHbIO CBOOOMBI.

CHu3y BepxHel niacTuHbI 16 UMeIoTCs nmonepevyHble HanpasisAw e peiiku 20,
He BUJHBIE Ha QUT. 9, KOTOPBIE BCTABJISIOTCS B IONEPEYHbIE HANPABIISIOMINE Mas3bl 21,
UMEILHUECS B MONMEPEUHBbIX HAMPABJAKIINX 3JI€MEHTaX NPOMEKYTOUHON MJIACTUHBI
15 Tak, 4TO NepemMelleHrne HanpaBasouX peek 20 HanpaBaseTcss STUMU Na3aMU.
bnaropaps 5ToMy, BEpXHIOK IJIACTUHY 16 MOXHO Nepemelarb OTHOCUTEIbHO
MPOMEXKYTOYHON MIACTUHBI 15 TONBKO B MONEPEUYHOM HANPABIEHUN, HO OTHOCUTEIBHO
HENOJBUKHOW IJIACTUHBI 14 OCHOBAaHHUS €€ MOXKHO CABUIaTh KaK B MPOJOJBHOM, TaK U
B ITONEPEYHOM HANPABJICHUAX. DTO MEPEMEIIEHUE C ABYMSI CTETIEHSIMU CBOOOIBI
MOKa3aHO B3aMMHO NEPNEHAUKYJISIPHBIMU CTPEJIKAMU 22 y BEPXHEN MJIACTUHBI 16.

COopka Takke BKJIIOYAET HANPABIAIOMNN WTHIP 23, BEICTYNA NN B HIJKHEM
HaNpaBJIEHUU C HUXKHEHW CTOPOHBI BEPXHEW MJIACTUHBI 16 B CTOPOHY IJIACTUHBI 14
OCHOBAHMS, U MOJIHBIA IUAaNa3OH NEPEeMEIIEHUs HAPABIAKINEro WThIps 23
obecneunBaeTcss OKHOM 24 B IPOMEXKYTOUHOM niactuHe 15. J[nnHa HanmpaBIsIIOIEero
WTHIPS 23 TOCTATOYHA JJISI TOTO, YTOOBI JOCTUYDb AHA YriyOJsieHus 25 B MacTHHE
OCHOBAHHUs, U 3TOT IITHIPb 23 BHINONHAET (QYHKIUIO HANIPABJISIIOMIETO WTHIPS 9,
nokaszaHHoro Ha ¢ur. 3 u 4, kak Oyaer nmoaApoOHO onKucaHO HUXKe. BoapIuM najgpuem
PYKH omepaTtopa, Aep:kamen ycTpoicTtso 10 BBOJA AaHHBIX, IEPEMELIAETCs OpraH
BBOJA 12, KOTOPBIN KECTKO COEIMHEH C BEPXHEN NJIacTUHON 16.

B cooTBeTrcTBUM C NPUBEIEHHBIM BBIIIE ONMCAHUEM YCTPONCTBA, KOHCTPYKLMS,
BKJIFOUAIOIIAasi OpraH 12 BBOJAA, BEPXHIOK MJIACTUHY 16, IpOMEXYyTOUHYIO MIACTUHY 15
Y MJIACTUHY OCHOBAHHUs, HEMOJBU)KHA B HANIPABJIEHUH, HOPMAJIBbHOM K ONMCAHHBIM
nepememeHusiM. [lnactura 14 ocHOBaHUA pacrojoxkeHa B Koxkyxe 11 Takum oOpazom
(He mokaszaHo Ha ¢ur. 9), YTO B HATIPABJICHUH €€ TOJIIUHBIL, T.€., IO HOPMAJH K
MJIOCKOCTH NMEPEMEIIEHHUs], OHA MOXKET HECKOJbKO CMEINAThCs C MPEOJOJIEHUEM
COMPOTHUBJIEHHS MOJKUMAIOIIEH MPYKUHBI. JDTO O3HAYAET, YTO HAXKaTueM opraHa 12
BBOJIa MOXET OBITh Pean30BaHa JOMOJHUTENbHAS HOBAasA PYHKIMS BBOJA, €CJIH 3TO
CMEI[eHUE BbI3bIBAET cpabaThIBaHUE OJHOTO UJIU OOJiee MUKPONEPEKIYaTeael, UIH
CMEIeHHE 110 TNIyONHE BOCIPUHUMAETCS KAKUM-TUOO HHBIM NyTeM. JTa

JAOIIOJIHUTEIbHAsA CTCIICHD CBO6OI[I:>I ABJIACTCA OHLII/IefI, T.C., HC Tpe6yeTc;1 B
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00s13aTeTbHOM MOPSKE [JI1 BBOJA JAHHBIX B COOTBETCTBUU C U300pETEHUEM, XOTS U
naet psan npeumyinecTs. Ctpenka 26, yka3plBarollas B IE€CTh HANPABJIEHUN,
nzoOpaxkeHHast BOnu3u opraHa 12 BBOAA, MOKa3bIBA€T BO3MOKHOCTD NEPEMELIECHUS C
TpeMsl CTENEHsIMU CBOOOIBI.

Hanee paccmoTpum ¢ur. 10-12, Ha KOTOPBIX MOKa3aHbI APYTUe NETAIN
KOHCTpyKUHH ycTporicTBa 10 BBona nanubix. Ha ¢ur. 10 B yBeTHYEHHOM BHJIE
NOKa3aHa IIacTuHa 14 OCHOBaHMs, YCTAHOBJIEHHbIE HA HE J1B€ HANPaBJIAKINNE PEUKHU
17 v yrnyOnenue 25. Ha nHe yrnyOnenus 25 pacnoyioskeHa Hanpasisitomas 7,
OMHUCaHHAsA CO CCHUIKOM Ha (ur 3-6, HCMOIB3yIOIasi MaTepHUal MIACTUHBI 14
OCHOBAHMUS, KOTOpasl ONpeAesieT U OrpaHuYUBaeT nepemMelenre oprasa 12 ssona. Ha
¢ur. 11 npuBeneH yBeIHMUYeHHbIH BUI JOHHOW YacTH yriayojaeHus 25, Ha KOTOPOM
naydire BunHa Gpopma Hampapisitoiei 27, uneHTudHas ¢ GopMoil paHee OMUCAHHOHN
Hampapisitomei 7. OcsizaTebHbIe OMYIIEHUs 00eCTIeunBaIOTCs BhleMKaMu 28a,
PACHOJIOKEHHBIMU B ONPEAEIEHHBIX YaCTSAX HANPaBJSIOUIEH, KOTOPbIE BBIMOJIHSIOT
($yHKIIUHM OMUCAHHBIX paHee BbIeMOK 8. B cOOpaHHOM COCTOSIHUH, UIUHAPHYECKAS
MOBEPXHOCTb HANIPABJISIIOLIErO CTEP KHA 23 yIUPAETCs B HAIPABJISIIOLWYIO 27, U 3TUM
KOHTAKTOM OIpEaeNsieTCsl CMeLeHne oprada 12 BBoga OTHOCUTENbHO Koxyxa 11. Ha
¢ur. 10 Hax yrnybnenuem 25 moka3aHa Iiockas npyxuHa 28, koropasi B COOpaHHOM
COCTOSIHMU NOMeInaeTcs B yriyOnaeHue 25 Kak B THE3710, U KOTOpasi UMEeT
LEHTPaJbHOE OTBEPCTUE 29, CONPSAXKEHHON MO AUAMETPY C HANPABIAKILIUM CTEP)KHEM
23, Onaromapst yeMy IpPY>KHHA CTPEMUTCS YAECPKUBATh HAIPABISAIOMMUHA CTEPIKEHDb 23 C
NPUKPETNJIEHHBIM K HEMY Y3JIOM B LIEHTPAJIbHON 00JACTH HaMpaBIsOLIeH 27, K
BO3BpAIaTh €ro B 3Ty 00J1aCThb.

Ha ¢ur. 12 noka3aHa B yBeJIUUEHHOM BUJE IIACTUHA 15, mpomosibHOE
HamnpaBJIEeHUE ABUXKEHUS KOTOPOW NMPUAAETCS HANPABIAKIIUMU pelikamu 17,
UMEIUMUCS Ha miacTuHe 14 ocHoBaHusA. Ha yepreske BUIHO, UTO HANPABIAOIIUE
pefiku 17 umeroT oOpaiieHHbIH BHYTPb HAMPABIISIOIUN KINHOBUAHBIN NMPOQHIIb, a
npoduiab ma3oB 31 Ha HampaBISOMIEM 3JIeMeHTe |8 MPOMEKyTOUHON MIACTUHBI UMEET
comnpsikeHHyI0 ¢ mpoduiem 30 ¢popmy. Takoe crabubHOE MPUIAHUE HATIPABICHUS
JABUKEHUIO FAPAHTUPYET, YTO NPOMEKYTOUHYIO IJACTUHY MOKHO JIETKO NEpeMeIaThb
B MPOJOJBbHOM HAIlPABIEHUH BIOJIb CTPENKHU 32 0e3 KaKuX-1u00 OTKIOHEHHUH. DTOT
Harnpasisomui 3gpexT npexorBpamaeT kKakoe-1100 BpalieHne NPOMEKyTOUYHON

mnactulel 15. Ha ¢ur. 12 Takxe moka3aH nonepeyHblid Hanpasistomui nas 21
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IPOMEXYTOYHOH MmiacTuHel 15, npoduiae koToporo aHasoruyeH npoduiro nasza 31.
OTOT HanpaBJAK I na3 21 npeaHasHavyeH AJA NPUAAHUS HallpaBJiIeHUs
MEePEMELIEHHUIO B IIONEPEYHbIX HANIPABJICHUSAX MOMELIEHHON Ha MIAaCTUHY 15 BepxHen
NJIaCTUHBI 16.

Ha ¢ur. 13 noka3aHa BepXHsis IIacTHHA 16 U MILTIOCTPUPYETCS €€ CTOCOOHOCTh
NepeMeLIeHNsl B UEThIPEX HAMPaBJICHUIX COrjlacHO cTpenke 22. Ha 3Tom ueprexe
NPOMEXYTOYHAsI MJIaCTUHA 15 3aKphiTa, HO YBEJIUYEHHBIH (parmMeHT Ha ¢ur. 14
MOKAa3bIBAET, KaK MPUAAETCs HANPAaBJIEHUE NBUKEHUIO BAOJb HANPABISAIOLIUX PEEK C
KJIMHOBUJIHBIM NIPOQHUIIEM U Ma30B CONPSIKEHHBIX ¢ HUMU 1O Gopme.

Ha ¢ur. 15 cHoBa noka3ana niactuHa 14 OCHOBaHHS JJIsE BADUAHTA BBINOJTHEHHUS
C OTAENbHOU BCTAaBKOW 32, 3akpbIBatolneil yrayodneHue 25, BHyTpU KOTOPOH
JOCTATOYHO MECTAa JJIsl pa3MEIEeHUs TaM NPYKUHBI 28, U KOTOPAast CIYKUT ONOPOM s
BCTABIIIEMOI0 B Hee HampasJsiromero wreips 23. Ha ¢ur. 16 npeacrasnen
yYBEJUUYEHHBIA ()PAarMeHT, MOKA3bIBA MM, KaK HAMPABISIOMUNA IITHIPh 23
pacrnoJiaraeTcsl B LEHTPAJIbHON 4aCTU 3aMKHYTON KPUBOJUHENHON Hanpasiswmen 27,
U KaK HaNpaBJSIIOLUHI WTHIPb 23 CBOCH BHEIIHEHW MOBEPXHOCTHIO ONMUPAETCS HA
NPEeLUU3UOHHBINA MOJIIUITHUK.

Ha ¢ur. 17 npencraBneHo nonepeyHoe ceueHue ycrpoiictsa 10 BBOga TaHHBIX,
B KOTOPOM IIOKAa3aHO MPOCTPAHCTBEHHOE PACIIOJOKEHNUE ONMUCAHHBIX BBILIE
3JI€MEHTOB. B BapuaHTe BBHIMOJHEHMs], TOKa3aHHOM Ha ¢ur. 17, camas BepXHss
miacTuHa oOpasyeT opraH 12 BBOJA, M MEKIY TOM NMJIACTHHON U BepXHEH MIaCTHHOMN
16 obecneunBaeTcss BO3SMOKHOCTb CMELIEHUSI IO HOPMAJIU K MJIOCKOCTH
nepeMeIleHus], TpUYeM JJIsl yIPaBJIEeHUs paHee ONMCAHHBIM CMEIleHUeM Mo ri1yOnHe
(mocpencTBOM HaJaBJIMBAHUS Ha OpraH 12 BBOAA) UCHIOIB3YETCS
MHKpONEpeKIoYaTeNnb 33, NpUBOAUMBIN B A€HCTBUE, KOrAa oprad 12 BBona
NpUKUMaeTCs K BepxHel minactuHe 16. Ha uepTexe Takxke nokaszaH aucriiei 34,
UCIOJb3YEMBIN Il BU3yaJlU3alii BBOAUMBIX CUMBOJIOB U OKPY>KE€HHBIN KPENEeKHOU
paMkoit 35.

Onucannoe yctpoiicTeo 10 BBOOAa JaHHBIX OTJIMYAETCS MPOCTOTOM B
SKCIUTyaTaluu, ero ¢opMa MOXKET OTBe4YaTh TPEOOBAHUAM MPEAINOIAraeMoro
UCIIOJIb30BAaHUA, & KOHCTPYKTOP YCTPOHCTBA UMEET NOCTATOYHYIO CBOOOAY B BhIOOpE
Auana3oHa nepeMelleHuil U ux tpaekropuu. Cienyer 3aMeTUTh, YTO NOBEPXHOCTD

oprana 12 BBoma He 00s13aTENbHO JOJIKHA OBITh MJIOCKON, HO TOJIKHA
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COOTBETCTBOBATH (hopMe OONBIIOrO Maiblia WIN Nalblla PYKH, KOTOPBIH YIPaBIseT
NepeMeLeHUEM, a YCTPONUCTBA JOJKHBI UMETh BAPUAHThHI UCIIOJIHEHUS AJs NPaBIIEH U
JEBLIEH.

Jlns nmpeoOpa3oBaHusi CMELIEHUH BAOJIb OTPAHUYEHHOTO OTpe3Ka TPAeKTOPHH B
3JEKTPUUECKHE CUT'HAIBI U3BECTHO HECKOJBKO cr1oco00B. CMeIeHus MOryT
BOCHPUHUMATBCS, KaK 3TO OOBIYHO IPOUCXOAUT MPU BOCIPHUITUHU NEePEMEIleHHI B
Ta4YCKPUHAX, UJIM eMKOCTHBIMH JaTYMKaMu uiau npyrum nytem. Ha ¢ur. 18 nokasana
cXeMa pasMelleHUs AJs NPEeANOUYTUTEIbHOIO BAPUAHTA BBIMOJIHEHUs AaTuuka 38
CMELIEHHUs, KOTOPBIM PACIIONOXKEH BHYTPU YCTPOMCTBA U BOCIIPUHUMAET CMEIIEHUE
MEXy MOBEPXHOCTBHIO HEMOABUKHOMN MJACTUHBI U BEPXHEN MJIAaCTUHOHN 16 ¢
yIpasiseMbIM nepeMenieHneM. Ha HenmoaABUIKHON NMIaCTUHE UMEKTCS BE Maphl
BBITSIHYTBIX U CKPYTJI€HHBIX YyBCTBUTEJIbHBIX TOBEPXHOCTH, HAIPUMED, NAaTUUKU 36, a
HAMpOTHUB, HAa MepeMeaIeics naacTuae copMupoBaHbI MoJist 37, MOKa3aHHbBIE
NYHKTUPHOU JNuHUEN. JlaTunkamu 36 sBIAIOTCS ONTORJIEKTPUYECKUE
npeobpa3zoBaTeNn, BOCIPHHUMAIOIHE OTPAKEHUE MO3ULUOHHO-3aBUCUMON CTPYKTYPHI
HaJ HUMHU. TakuM nmyTeMm CMelleHne nepeMeInaromeics mIacTUHbBl MOXET ObITh
npeoOpa3oBaHO B MOCIENOBATENBHOCTH 3JIEKTPHUUECKIUX CUTHAJOB.

Ha ¢ur. 19 u 20 npuBeneH npuMep BHIIOJIHEHHs yCTPONCTBa 1 BBOA NAHHBIX,
AHAJIOTUYHOI'0 MOKa3aHHOMY Ha ¢ur. 1, B KOTOpOM yCcTpoicTBO 1 BBOJA NaHHBIX
BBIMIOJIHEHO COBMECTHO ¢ MOOunbHBIM Teneponom. Ha ¢ur. 1 nokasano, uro opran 13
BBOJA 3aKPbIBAET MOUYTH BCIO BEPXHIOK MOBEPXHOCTh NPAMOYTOJBHOTO KOpmyca 2
ycTpoiicTBa 1 BBOJA JAHHBIX, KOTOPOE BKJIOYAET TAYCKPHH, HEOOXOIUMBIH JJIsI
peanuzaunu GyHKuui modunpHOTO Tededona. Ha ¢ur. 19 npeacrapieHo ynpoIeHHOe
nzo0pakeHue B pa300paHHOM BUJIE MEXAHUYECKUX YACTeH M 3JIEMEHTOB KPEIICHUS
3TOr0 BapUAHTA BBINOJHEHUS, HA KOTOPOM YaCTH, CTBHIKYIOIHUECS APYT C APYIOM,
NOKa3aHbl HA HEKOTOPOM PacCTOSIHUU ApPYT Hax Apyrom. Camol BepxHel 4acThio
SIBJISIETCs] OpraH 3 BBOJA, 3aKPBIBAIOLIUI BEPXHIOK MOBEPXHOCTh YCTPOWUCTBA, a €ro
rJIaBHAsl 4acTh 00pa3oBaHa TAYCKPUHOM, UCIIOJIB3YEMbIM IJs PYHKIIUH MOOMIBHOTO
tenedoHa U OTAENbHO He moka3aHHOM Ha ¢ur. 19. ITog opranom 3 BBOAA PaCIHONIOKEH
LEeHTpadbHbIN 37eMeHT 40, npeqHa3HAYEeHHBIN IS IPUIAaHUs HallpaBJIEHUs Oprany 3
BBOJla NIPH JIMHENHBIX NIE€PEMEIIEHUAX B MONEPEYHOM HANPaBJICHUH, NaPaAIEIbHOM
KOPOTKOU CTOPOHE NMPSAMOYrojbHUKA. B TO e Bpemsi, HeHTpaJbHbIl 3eMeHT 40

MOJKET TAKKE NMEPEMEIIATHC MapaJlJICJIbHO I[.]'IPIHHOfI CTOpPOHE NMPAMOYTOJIbHUKA, U 3TO
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MPOJOJBHOE NBUKEHUE HANPABISAETCS PACTIOI0KEHHBIM IO HUM HEMNOJBUXKHBIM
IUIOCKUM HAMpaBJSIIOIUM 3JeMeHTOM 41. Hanpasistromuii sneMenT 41 pacnoyioxkeH B
NpsIMOYTOJIBHOM BHYTPEHHEM YTriyOJeHUH Kopryca 2 yCTPONWCTBA BOJA TAHHBIX.

YerpoiicTBo 1 BBOAA NaHHBIX U €r0 BEPXHUN OpraH 3 BBOAA, MOKA3aHHbIE HA
¢ur. 19-20, umeroT OoNbIIOH pasMep MO CPABHEHUIO C BEIMYNHON CMEINEeHHS, U
JOJKHBI UMETh BO3MOJKHOCTD IepeMelleHnsl IPH KaCaHNU UX B Mr000i obnactu
OOJIBIIONH MOBEPXHOCTH, a TPeOYEMBbIM MPEU3UOHHBIM OTPAHUYEHHBIM CMEIIeHUEM
TPYZHO YIPAaBJATh C BBICOKOW TOYHOCTBIO, €CJIU NEPEMELIeHHe OTPaHUYEHO TOJIbKO
OJHOW HANpAaBJIAKINEN, KaK MOKAa3aHO B MPEABbIAYLIEM BApUAHTE BbINOJHEHU:A. [l
3TOr0, BHYTPHU KOPMycCa 2 MO YEThIPEM yIiIaM UMEIOTCS COOTBETCTBYIOIME HEOOIbIIne
NpPSIMOYTOJIbHBIC HATIPABJISIOINHE MJIACTUHBI 42, B IEHTPAJIbHON 00JIACTH KOTOPBIX
HaXOASTCs YEThIpe MOJHOCTBIO UACHTUYHBIX Hanpasasomux 43. Konctpykuus
HaNpaBJISIIOUIUX MJIACTUH 42 M HaNpaBASAOIMUX 43 XOpPOUIO NOKAa3aHA HA YBEJIUYEHH OM
Bune Ha pur. 19A. B OTHOmEHNN KOHCTPYKIUH HANPABIAOMUX 43 MPUMEHUMBI T€ XKe
cooOpakeHus, YTO ObUIH BBICKA3aHBI IPUMEHHUTENbHO K (ur. 3-6. Paznuune cocTout
TOJIBKO B TOM, YTO HamlpaBJIsIIOUINAE, CACIAHHBIE HA BCEX YETBIPEX HANPABJIAIOLINUX
IacTUHax 42, MOJHOCTHIO HAEHTUYHBI U OJUHAKOBO pacrnosoxensl. Ha ¢ur 19A Ha
HarnpasJsiomei 43 MOXKHO BUAETh ABE BbIEMKH 44, UMEIOLIUX Ty XK€ PYHKIUIO, YTO U
paHee ONMCAHHbIE BBIEMKH 8.

Hanpasnsromuii 31eMenT 41 MMeeT COOTBETCTBYIOLIHME BHICTyMAaOUUe 001aCcTH
HaJl HANIPaBJISIIOIIUMHU IJIACTUHAMU 42 ¥ HaNpaBJAIOLMUMU 43, B KOTOPBIX UMEIOTCS
KpyTIJible THe3/1a 46 115 BBEI€HHUsl B HUX COOTBETCTBYIOLIUX CIUPAJIbHBIX NPYKUH 47,
MOKAa3aHHBbIX HA YBEJIWYEHHOM BHUAE HA ¢ur. 19B u umeromux miocKku Kopmyc
NPY>KUHBI, BCTABJISIEMBII B COOTBETCTBYIOLIEE THE310 46. BHYTpeHH:s 4acTh BCeX
CNIUPAJBHBIX NPYXKUH 47 OKPYKaeT COOTBETCTBYIOIIUN HANIPABJISIO NI CTEPKEHD 48,
UMEIOIINH, B OCHOBHOM, TY kK€ ()YHKLHIO, UTO M HAMPABISIOUIUNA CTEPKEHb 9,
ONMCAaHHBIIM NPUMEHUTEIBbHO K NPEABIAYLIEMY BAPUAHTY BBINOJHEHHUs, 3 UMEHHO, B
TOM, 4TO €ro NepeMeIleHueM YIPaBJIsA0T NOCPEACTBOM OpraHa 3 BBOJAa, K KOTOPOMY
OH MPUKPEIIEH, a YeThIpe CIUPAIbHBIX NPYKUHBI 47 NpegHa3HAYEHBbI 1JIs
BO3BpAIECHUsS OPraHa BBOJA B IIEHTPAIbHYIO 00JIaCTh OKHA, 0Opa30BaHHOTO
HanpasJsirouMu 43.

W3 nByX B3aUMHO NEPHNEHAUKYIAPHBIX JUHEHHBIX HAIPABJAKIUX, IPOJOJIbHAS

HampapJsifomast (MpoxoasInas napajuiebHO JJIHMHHOW CTOPOHE MPSIMOYTOJIbHUKA)
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dbopMupyeTcss ABYMsI HANPABJSIOMUMHE pelikaMu 49, BBITIOJTHEHHBIMH 1O 00euM
CTOPOHAM HaNpaBJAKOIIEro 3j1eMenTa 41, a BHyTpU Hanpasisomux peek 49
c(OpMHUPOBaHBI COOTBETCTBEHHO OOpalleHHbIE BHYTPb JIMHEHHbIE HANPaBJIAIOIINE
nasel 50, mpoxoasUe B NPOAOJbHOM HAIIPaBICHUH, KOTOPbIE ITOKAa3aHbI HA
yBenuueHHOM Buzae Ha ¢ur. 191", Kpast napaiienbHbIX NPOAOJbHBIX CTOPOH
LIEHTPaJbHOro 35eMeHTa 40 BXOIST B 3TH HANPABIAIOINE Na3bl, OJlaroxaps 4yemy
LEHTPAJIbHBIN 3JIeMeHT 40 MOKeT OBbITh MepeMeIeH B MPOJOJbHOM HAMPABICHUHU U B
OrpaHMYE€HHOM MHTEpPBaJIE€ OTHOCUTEIbHO HAMPABJAKOIIEro 31eMeHTa 41.

Oprax 3 BBOJIa MOXKET IepeMeIlaThCs B MONMEPEYHOM HalpaBiIeHUU
OTHOCHUTEJIbHO eHTpajbHOTO 37eMenTa 40. Ha ¢ur. 20 opran 3 BBOAA moka3aH CHU3Y,
a K IBYM CTOPOHAM €ro HMXXHEeH NOBEPXHOCTU NPUKPEIIEHBI AB€ MONEePEYHBIX
HaIpaBJISOMUX peiku 51, umeromue odparieHHble BHYTPb (T.€., B HAPABICHUHU APYT
Apyra) momepedHbie ma3bl 52, U ABe KOPOTKHUE CTOPOHBI LEHTPAJNIbHOrO dJieMeHTa 40
BCTAaBJISIIOTCSL B OTU NONEpPEYHbIe Ma3bl 52.

Ha ¢wur. 19 u 20 BO3MOKHOCTb CMEIIEHHS] HMEIOI[EeTO OMUCAHHYK KOHCTPYKIIUIO
yCTPONCTBA BBOJA JAHHBIX B HANPABJIECHUH, NEPIEHAUKYIIPHOM MIOCKOCTH JULEBOU
IUTACTUHBI, HE MOKa3aHa, OAHAKO MOJXHO JIETKO ce0e MpeaCTaBUTh, YTO MEXAY
HanpaBJISIFOUIUM 2JIEMEHTOM 41, 3aKkpEeIIEeHHOM B CBOEH MIOCKOCTH, U KOPIyCOM 2
MOXKET ObITh O0€CIeueHO CMEeIeHNEe C YIPYTUM MOJKMMOM B HallpaBJIEHUH,
HOPMaJIbHOM K JIMLI€BOH IJIACTHHE, KOTOPOE Uepe3 MOCPEACTBO MUKPONEPEKIOYATENs
WIN aTYNKa cMelleHus: popMHUpyeT peakinio Ha MogoOHbIe HOPMaJIbHbIE
IepeMelIeHNsl OpraHa 3 BBOAA.

Hanee, co ccputkoii Ha ¢ur. 21-23 paccmaTpuBaeTcs BApUAHT BBITIOJHEHUS,
WLUTFOCTPUPYIOIIUH BTOPO# cmocod BBeAEHHS JAHHBIX, B KOTOPOM OTCYTCTBYET
OTAEJbHBIN NOJBUXXHBIN OpraH BBOJA AAHHBIX, a ABUKEHMS Najblla BOCOIPUHUMAKTCA
Ha CIELHATbHO BBIICJIEHHONW CEHCOPHON 00JIACTH MOBEPXHOCTH 3TOTO YCTPOMCTBA
BBOJa naHHBIX. Ha ¢ur. 21 nokasaHo ycTporicTBo 60 BBOJA JaHHBIX CIEIUAIBHOM
KOHCTPYKLHH, UMEI0Iee KPUBOJIUHEHHYIO GOopMy, YIOOHOE I TaOHU PYKH
4YeJO0BEKa, B KOTOPOW OHO yIE€PKUBAETCS B NPOLECCE UCTIOJBb30BaHUA. Y CTpOCcTBO 60
UMeEeT KPUBOJMHEWHBIA KOPIYC, COOTBETCTBYIOIINE BEPXHsIA U HUXKHsASA 4acTu 61, 62
KOTOPOT'0 COEMHEHBI AYTO00pa3HON KOHLEBON 4acThio 63. Mexay Hapy>KHbIMHU
y4acTKaMH BepXHeH u HUKHel dacteit 61, 62 chopmupoBan mpomexxyTok 64. CBepxy

BepxHel yactu 61, rae koprnyc uMeeT NpUOIU3UTEIbHO MAKCUMAJIBHYIO IIHPHUHY,
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UMeeTCs BbIelieHHas: o0nacTh 65 BBOna naHHbix. Ha ¢ur. 22 npuBeneHo
yBeJHMYEHHOE H300pakeHne BepxHell yactu 61 ¢ Haxopnsmeiics Ha Hell oOnacTeio 65
BBOJa naHHBIX. O0nacTh 65 BBOA AAHHBIX UMEET LEHTPAJIbHBIN YTOMJIEHHBIH y4acTOK
66, OKpY>KE€HHBII 3aMKHYTON, NPEANOYTUTENbHO, KPUBOJIUHENHON rpanuLei 67,
(GyHKIHU KOTOPOIl B LIEJIOM COOTBETCTBYIOT (PYHKLHSAM HANPABIAOWEH 7 B
npeabIayIleM BapuaHTe BbINoJHeHUs. [ 1yOuHa yTONIEHHOro yuacTka 66 HeBelIuKa,
HO JOCTATOYHA JJIsl TOrO, YTOOBI MaJjiell, TOMEIEHHbII Ha 5TOT Y4aCTOK, OLIYINaJ €Tro
rpaHuny 67. B 3apaHee yCTaHOBJIEHHBIX PAa3HBIX MECTAX YTOMNJEHHOTO y4acTkKa 66
PAacHoJIOKEHO ¢ PaBHBIMU HHTEPBAJIaMU HECKOJbKO OCTPOBKOB 08, BBICTYNAKIIUX OT
MJIOCKOCTH YTOMJIEHHOIO y4acTKa 66, BBICOTA KOTOPBIX HECKOJBbKO MEHbIIE YPOBHS
BHEIIHEH MOBEPXHOCTHU BEPXHEN 4acTH 61, OAHAKO OHU BBICTYNAKT JOCTATOYHO IJIA
TOr0, YTOOBI MOJB30BATEND OLIYINAJ UX HAJIUYHE U OPUECHTALHIO, PUKACASACH K
y4acTKy 66 manbuem, yIpasJsIOHUM BBOAOM JaHHBIX. B mpeacTaBaeHHOM BapuaHTe
BBIMIOJIHEHUSI UCIIOJIb3YETCs YE€ThIPE TAKUX OCTPOBKA 08, KaKAbIH U3 KOTOPBIX UMEET
pazuaJbHO PACXOAALYIOCS LIEHTPAJIBHYI OChb cuMMeTpuu. LleHTpanbHbIE OCH
NPOTUBOJIEXKALMUX MMap OCTPOBKOB JIEKAT HA OJHON AUMAarOHaJIU B LIEJIOM KPYTrOBOU
rpaHulbl 67, U B3aMMHO NEePHEeHAUKYISAPHBI APYT APYTY U HAKJIOHEHBI NOJ yriom 45°
K ABYM TJIaBHBIM AHaronaisMm 69, 70 yronneHHoro yuacrtka 66. Jluaronans 69
MPOXOAUT B IPOJAOJBLHOM HalpaBJIeHUU ycTpoiicTBa 60, a nuaroHans 70 mpoXoauT B
nonepeuyHoM HarnpasjeHuu. OCTpOBKU 68 pacroyioKeHbl MoCepeauHe
COOTBETCTBYIOIIErO pagnyca, MM OJU3KO K CepeanHe, U UMEIOT Tyroo0pasHble
BHYTPEHHHUE U BHEIIHUE KOHTYPHI U MpsiMble OOKOBBIE CTOPOHBI, KaK 3TO MOKa3aHO Ha
¢ur. 21. KpuBonuHelinas rpanuia 67 yTOMJIEHHOTO y4acTKa ClIerka HCKaXKeHa y
KOHIIOB nuaronanei 69, 70, ¢ popmupoBaHueM 4eTbipex IyrooOpa3HbIX BeIeMOK 71,
72, 73 u 74, GyHKUHUS KOTOPBIX aHAJIOTUYHA (PYHKLUHSAM BBIEMOK 8 B MPEeIbIAYIIHX
BAPUAHTAX BBINOJHEHHUS.

Ha ¢ur. 23 nokazan Bua cBepxy BepxHel yactu 61 ycrpoiicTa 60 ¢
YTOILUIEHHOH 00jacThio 65 BBOAa naHHbIX. [log 3Toi#t oOnacTeio 65 BHYTpHU KOpIyca
YCTPOMCTBA PacnojiaraeTcs TAKTUJbHBINA AATYHUK 75, MOKAa3aHHbIN MyHKTUPHBIMHA
TUHUSIMU Ha ¢ur. 23, 1 QYHKIUOHAJIBHO AaHAJOTHYHBIA TAYCKPUHAM B YaCTHU
OnpeAesieHUs MOJIOKEHUsI MeCTa KacaHus naJjplua noas3osarend. [Inomans
TaKTUJIBHOTO AATYUKA 75, MpeamouTUTENbHO, Oosbine obaactu 65, Haxonsmencs Hal

HEH, MO3TOMY OCTAaeTCs AOCTATOYHO IJIOIAAHU HA MOBEPXHOCTU BEPXHEU 4acTu 61,
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KOTOpast MOXKET ObITh UCIIOJNb30BAHA ISl PELIEHUs] PA3JINYHBIX 3a7a4 C
UCIIOJIb30BAHUEM CEHCOPHOH (YHKLUHMHU 3TUX YYaCTKOB UJIM OOJIaCTEM.

Pabora 3Toro BapuaHTa BBINOJHEHHUS aHAJOITUYHA paboOTe BhIIIE OMHUCAHHOTO
BApUAHTA, C TEM pas3jIH4ueM, 4To 00jacTh 65 BBOAA naHHBIX HemoaBukHa. Korna
IOJIb30BATEJNb KJIAJET OJUH U3 CBOMX MajbleB (YKa3aTeNbHbIH UK OONBIION maelr)
Ha 00J1acTh 65, OH OLIYINAET MOJOXKEHUE U KOOPIAMHATHI YeThIPEX OCTPOBKOB 68, U
MOJKET Jaliee nepeMelaTb CBOM najel B COOTBETCTBUU C paHEe Pa3yUueHHBIMHU
NpaBHJIAMHU aCCOLMALUNA MEXY COOTBETCTBYIOIMMH KOMOUHAIUAMU 3JIEMEHTAPHBIX
NepeMeLeHU 1 BBOAUMBIMU NaHHBIMU. [lonb30BaTeNp MOXKET epeMeniaTh najiel B
ar000M U3 YeThIpeX HaMpaBJIeHUN BAONb nuaroHanei 69, 70 B kaHanax,
c(hOpMHPOBAHHBIX MEXAY OCTPOBKaMH 68, a TOCTHKEHHUE KOHIIA JUATrOHAJH
omnpenenseTcs mo oOpaTHOH CBSA3M Uepe3 OLyIEHHe HAJIMYHs OOHON M3 YeThIpex
BbIeMOK 71-74, CBSI3aHHBIX C JHATOHAISIMH. 3aTE€M OH MOKET BBIOpATh JKejlaeMoe
HamnpasJIEeHUE NEePEeMELICHUs] U OLYIAaTh He TOJBKO rpaHuny 67 B KauecTBe
HaIpaBJISAOIIEH, HO ero najel 4yBCTBYeT KaHal, ChOPMHUPOBAHHBIA MEXKIY
BHEIIHUMH KPasiMU OCTPOBKOB 68 U rpanuuei 67. DTo omymeHue siBaseTcs domnee
ONpeAeIeHHBIM, Ye€M €CJIU Obl OH OLIYINAJ TOJBKO Kpal MOTpaHUYHON NUHUU 67, a
HaJlM4une HANpaBJAOMUX KAaHAJIOB IOMOTaeT MOJIb30BATENI0 OLYINAaTh ¢ OoNbIIei
ONpPENENeHHOCTbIO, A€ MPOUCXOJUT NepEMELIeHNE er0 Naibla. DTO JBUKEHUE
IPOAOJKAETCS BAOJb YaCTHU KaHasa, MOKA HE JOCTUTHET CIEAYIOUIe BBIEMKH.
TaxtunbHas obparHas CBSA3b MO3BOJISET IPEKPACHO OMpPERessITh GaKkTHIECKOe
nosiockeHue. JJist najgpHeero yCujaeHusl TAKTHJIbHONW OOpaTHOH CBSI3U, B APYTOM
NPEeANnOYTUTEIPHOM BAPUAHTE BBHIMOJHEHUS, BHYTPU YCTPONUCTBA MOXKET OBITh
YCTaHOBJIEH HEOONbLIONH BUOpATOp 76, KOTOPBIH aKTUBU3UPYETCS, KOTAA Majel]
OOCTUTAET OAHOHN U3 BeIeMOK 71-74. I'eHepupyemas npu 3TOM BUOpaLHs JOJKHA OBITh
o4deHb cyaba, ee JOJIKHO OBITh JOCTATOYHO TOJIBKO JUJIsl CO3/1aHUs JOTIOJHHUTEIbHOTO
0CA3aTEeJbHOI0 CUTHAJIA MOJb30BATEN), TOKA3BIBAOUIEr0, YTO Majel HAXOAUTCS B
BBIICJICHHON MO3ULIUH.

B 3TOM BapuaHTe BBHIMOJHEHUS] MOTYT OBITh UCIIOJIb30BAHBI B OCHOBHOM T€ K€
acCOLMALUK MEXIYy KOMOWHAIIUAMH 3JIEMEHTAPHBIX MEPEMEIleHUH 1 BBOAUMBIMH
CUMBOJIAaMU/(PYHKLIHUSMH, YTO U B MPEAbIAYIINX BAPHAHTAX BBIIIOJIHEHHUS .
CyluecTBeHHOE pa3indyue COCTOUT B TOM, UTO OTCYTCTBYIOT 3JI€MEHTHL,

BO3BpallalOIUECs B LHEHTPAJIBHOC MOJIOKEHUEC, KOrAa MaJICL NOAHAT, MO3TOMY
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LIEHTPaJIbHbIE KAaHAJIBI MEXAY OCTPOBKAMH 68 MOTYT OBITb UCTIOJIB30BAHBI JUJIS
nepexona k 1pyrum ¢pyukuusim. Ha ¢ur. 23 mokaszaHbl COOTBETCTBYIOIINE CTpeNKu 77,
78, HaNpaBJIEHHbIE BAOJb AUATOHAJIEH YTOMJIEHHOTO y4acTKa 66, Ipu 3TOM MaJel
MOJKHO MepeMeInaTh BI0Jb 00euX 3TUX CTPEJOK B 000UX HampaBieHHsX. [IoCKoabky
TaKTUJBbHBIN JaTYUK YyBCTBUTEJIEH K HAIlPaBJIEHUSAM, NIPU NEPEMEIIEHUH Najibla
BIOJIb JII00O0# U3 cTpesiok 77, 78 B 1r0OOM HampaBJIEHUH, 3TUM MPOCTHIM JIMHEHHbBIM
NepeMeIleHUsIM MOTYT ObITh aCCOLIMUPOBAHBI YEThIPE PA3HBIX PYHKIUH. ITO MOXKET
OBITH MEePEX0]] OT CUMBOJIOB K YHCJIAM, WU MEXAY BEPXHHUM U HIKHUM PErHCTPaAMHU
3HAKOB, WJIH JOOBIMH APYTUMHU OOBIYHO UCIOJIb3YEMBbIM (DYHKLIHSMH.

Ha ¢ur. 21-23 6bu10 mokazano yctpoiictso 60 BBOa JaHHBIX 0€3 SKpaHa WU
Ta4CKpPUHA. DTO HE SIBIIIETCA 0053aTENIbHBIM TpeOOBaHUEM, U YCTPOICTBO MOXKET OBIThH
OCHAIIEHO 3KPAHOM HJIU COBMEIIEHO ¢ MOOMIBbHBIM TesnedoHoM. IlokazaHHBINH BapuaHT
BBIMOJIHEHUs NIPEAHA3HAYEH IPEUMYIECTBEHHO JUIsl UCIIOJb30BAHUS B KA4€CTBE
NyJabTa AUCTAHLIMOHHOIO YIPABJIEHUS UIH YAAJIEHHONW KIaBUATYPbl AJIsl KAPMAHHOTO
KOMIIBIOTEPA UM KOMIBIOTEPHOIO HIPOBOT0 YCTPOUCTBA, C KOTOPBIM OHA CBsi3aHa MO
OecripoBoiHOMY KaHaly. [IpeqmodTuTenbHO, €CIU BBOJAUMBIE TEKCT WIN JAHHBIE
BBIBOJSITCS HAa DKPaH yAaJ€HHOTO YCTPOUCTBA. B OTCyTCTBUE 3KpaHa yCTPONUCTBO
MOXET OBITh PEaJU30BaHO B BUJE YAEPKUBAEMOI B pPyKe MBIIIN, HMEIOLIEH pa3Mep
MEHbIIIe pa3Mepa MOOUIBHOrO TenepOoHa U MOATOMY JIydIle COOTBETCTBYIOLIEH
yIAEepKUBAKOLIEH €€ pyKe.

B npeanouTuTenbHOM BapHaHTE BBINOJHEHHUS YCTPONUCTBO 60 MOXKET UMETh
apyrue noje3Hble QyHKIUHU, a UMEeHHO, GyHKIuu Mbimu. Koraa nmonb3oBaTenb
NBITAETCS CAABUTH YCTPOMCTBO, CXKMMasi BMECTE BEPXHIOIO M HUKHIOI 4acTh 61, 62,
UMEIOLIUNCS MPOMEXKYTOK 64 MO3BOJIAET 3TUM 4acTsiM 61, 62 HECKOJNIBKO CONMKATHCS
Omaronapsi rHOKOCTH M YIIPYTOCTH KOHCTPYKIIMH YCTPOicTBa. DTO HeOonbpIoe
NepeMeLeHNEe MOXKET BOCIPUHUMATLCA BCTPOEHHBIM B YCTPONUCTBO OTAEIbHBIM
natdyukoM 79 nepemenienns (cMm. ¢pur. 21), KOTOpbIH BeIpabaThIBAET CUTHA,
SKBUBAJEHTHbIN MIETYKY MBIIIU. DTUM LIEJTYKOM MOKHO TaK>Ke YIpaBJIsiTh
BUOpaTopoM 76 st TEHEPUPOBAHUS TAKTHIBHON OOPATHOM CBSI3HM, CUTHAJIU3UPYIOLIEH
0 meuKe. BakHBIM MpenMyIecTBOM MOA0OHONH KOHCTPYKIUHU SIBJISIETCS TO, YTO B
YCTPOHCTBE HET KAKOH-TNOO BBIACIEHHON MO3HUIUH, TI€ MOXKET ObITh peaJu30BaHa 3Ta

(G YHKIMS MBI, TOCKOJBKY ABE 4acTH 61, 62 MOTYT OBITh CKaThl B IIOOOM MecCTe.
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YcTpolicTBO BBOJA TAHHBIX B COOTBETCTBHU C H300pETEHUEM MOXKET OBIThH
OCYILECTBJIEHO B HECKOJBKUX (POpMaxX U pasMepax, OTJIMYAKOLIUXCS OT MOKA3aHHBIX B
JaCTHBIX BApUAHTAaX, UCIOJb30BAHHBIX B KAUECTBE IMPUMEPOB BBINOJHEHUS, U MOTYT
OBITh OCHAINEHBI PA3JIMYHBIMU 3JIEKTPOHHBIMH CXEMaMU.

B cnyuyae npuMeHeHUs ¢ MOOMIBHBIMY Teje(OHAMH, BBOJ JaHHBIX B TenedoH,
KaK HHTEJJIEKTYaJIbHOE YCTPOUCTBO, MOXKET OBITh OCYLIECTBJIEH HEITOCPEACTBEHHO.
DTO yCTPOMCTBO TaKKe MOKET OBbITh UCTIOIB30BAHO HEMOCPEACTBEHHO IS
YAAJEHHOTO BBOJA NaHHBIX KOMIIBIOTEPOB, HOYTOYKOB, IUIAHIIETOB U aHAJIOTUYHBIX
yCTPOHCTB, OO, B JAaHHBIX CIIydYasiX, IJisl 3aMeHbI Ki1aBuaTypbl. O0JacTH NpUMEHEHHS
yCTPOHCTBA BBOJA JAHHBIX B COOTBETCTBUHU C M300PETEHUEM HE OTPAHUYEHBI TOJIBKO
MOOUIBHBIMH Tele()OHAMH, U 3TO YCTPOHUCTBO MOKET OBITh HCIIOJB30OBAHO IS
UHTEJJIEKTYJIbHOTO YIIPABICHUS KOMIBIOTEPU3UPOBAHHBIMU HTPOBBIMHU
ycTpoiicTBamMu (HampuMep, TeIeBU3NOHHBIMU pueMHUKaMu, DVD-mneiiepamu,
3JEKTPOHHBIMH UT'POBBIMU LEHTPAMH, UH(PPOBBIMU MPUEMHUKAMH, TE€JIEBU3HOHHBIMH
NPUCTaBKaMH U T.J.) M JUJISl pEIIeHHUs 3a/1a4 BBOAA JAHHBIX Ui obecnedeHus paboTsl
sTuX ycrpoucTB. Takue pyHKIUU NpuOOpPETAOT BCE BO3PACTAOIIYIO BAXKHOCTb,
MIOCKOJIBKY TaKHe yCTPONWCTBA B OOJBLUIMHCTBE CIydaeB 00€CreunBarOT JOCTYII B
MHTEPHET, a HCIIOJb30BaHNE HHTEPHETA HAJlaraeT BbICOKHE TPeOOBaHUS K BBOIY
TAHHBIX, YIOBJIETBOPEHHE KOTOPBIX CYLIECTBYIOIIUMHU YCTPONCTBAMHU
AVCTAHLIMOHHOTO YIPaBJIEHHUs BbI3bIBAET TPYJHOCTH M HeynoOcTBa. B ciayuae
HeoOXOAMMOCTH, HACTOsIIIEee YCTPOUCTBO BBOIA TAHHBIX MOKET OBbITh
CKOMOMHHMPOBAHO C MYJIbTAMH AUCTAHLUIUOHHOTO YIIPABJIECHUS TAKUX YCTPOUCTB. CBs3b
MEXIy YIPaBJsIEMbIM YCTPOHCTBOM U YCTPOMCTBOM BBOJA JAHHBIX MOXKET OBITh
OCYILIECTBJIEHA IO JII0OOMY 00BIMHOMY OECIIPOBOAHOMY KaHaJy, HO TaKXe BO3MOXHO H
NpOBOAHOE CoeANHEeHNEe. BO3MOKHOCTH MpoLeccopa COBPEMEHHBIX 3JIEKTPOHHBIX
YCTPOHCTB MOTYT MO3BOJIMTD, B OOJIBIIMHCTBE CIYYaeB, MIPH YCIOBUH 3arPy3KHU
COOTBETCTBYIOLIEr0 MPOrPAMMHOTO 00€CTIEUeHUs, STUM YCTPOHCTBAM MOHUMATh
"A3bIK" YCTpOICTBA BBOJA NaHHBIX, TUOO B YCTPOMCTBE BBOAA NaHHBIX MOXKET OBIThH
BCTPOEHA MHTEJUIEKTyalIbHAs 3JIEKTPOHHAsA CHUCTEMA, BBIMOJHOmas 'mepesoxa”
3JIEKTPOHHBIX CUTHAJIOB, TEHEPUPYEMBIX KOMOMHAUSAMY JBUKEHHH, HEOOXOAUMBIX
ISl BBOZA TAHHBIX, B CTAHIApTHbIE KOMOMHAIIMU CUMBOJIOB. OnricaHHbIe 00acTh

NPUMCHEHUSA AAaJI€CKO HE UCUCPIIBIBAKOT BCC BO3MOKHOCTHU UCIIOJIb30BaHUS, ITOCKOJIbKY



- 25 .

pe€UICHUE 3aaa49u BBOAA JaHHBIX Tpe6yeTcs[ MNOo4YTHU B KaXJOM MHTEJJICKTYAaJIbHOM

ycTpoicTBe, 00OPYAOBAHUHU MJIM MAIIUHAX.
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ITEPBOHAYAJIbBHAA ®OPMVYJIA U30OBPETEHUA

1. Cnocob npeobpa3oBaHus 3JIEMEHTAPHBIX MEePEMEINeHNH NajJbla MOJb30BaTeNsA
u/unu KOMOMHALMI MepeMelIeHrl B COOTBETCTBYIOLINE CUMBOJIBI /MK PYHKLIUH,
npeacTaBIeHHbIe B popMe 3IEeKTPUUECKHX CUTHANOB, MOCPEICTBOM PYYHOTO
MHTEJJIEKTYAaJIbHOI'O 3JIEKTPOHHOTO YCTPONUCTBA, OTJAHYAKMMICA TeM, UTO NpU
OCYIIECTBJIIEHUH CIIOCO0a:

- ACCOLUMHUPYIOT FPYIIY TAKUX MEepPeMelleHUil U KOMOUHAIUI nepeMeleHui ¢
COOTBETCTBYKOIUMU CUMBOJIAMHU W/ WU PYyHKIUSIMU MEPe HA4aIOM YIIOMSHYTOTO
mrara mpeoOpa3oBaHUs TaK, 4TO 3TH MEepPEeMeIleHHs] MPOUCXOSIT B 00J1aCcTH,
00pa30BaHHON 3aMKHYTOW I'paHUIeH pa3jena,

- Ha 1Iare acCOLMUPOBAHUS ONMPEACNAIOT 3aJaHHOE YHUCJIO BbIACJICHHBIX MO3ULIUN
BIOJIb TPAHUIBI pa3ziesna 001acTu, rie BO3MOXKHO MEPEMEICHUE;

- BBOIAT TpebyeMble CUMBOJIBI /WU (PYHKLHU B MOCIEAOBATEIBHOCTH,
BKJIFOYAKOLIEH aru:

yAep>KUBAHUS YCTPOUCTBA B PyKe TakK, YTOOBI CBOOOIHBIN Majiel] Kacajcs ero
BEPXHEH MOBEPXHOCTH,

nepeMeIleHus Majbla B COOTBETCTBUH C IBUKEHUSIMHU UJIM KOMOHMHALUSIMU
OBMKEHUM, aCCOLIUMPOBAHHBIMU C BBOJUMBIM CUMBOJIOM WK (PYHKIHEH;

obecreueHus MOJIb30BATENSI TAKTHJIBHON OOpPATHOM CBSI3bIO, KOTAA JOCTUTHYTA
rpaHuLa pasjaena u Jodas U3 BbIACJIECHHBIX MO3ULIHH;

- IOCJIe 3aBEPIICHUs] BBEICHHS CUMBOJIA WIH QYHKIMH, CIErKa MOAHUMAIOT
majer oT 3Toi 00J1acTH,

- PETUCTPUPYIOT IIAT MOMHSATHS MaJIbI]a U BBIMOJHSIIOT Npeodpa3oBaHUue paHee
BBEJIEHHON KOMOMHALNY MepEeMEIeHNI B aCCOLUUPOBAHHBIA CUMBOJ U (PYHKIIHIO;

- IOBTOPSIOT IIATH BBEJEHUs, TOKA He OyIyT BBEAEHBI U NMPeoOpa3oBaHbI BCE

HEOOXOAMMBIE CHMBOJIBI UJIH (PYHKIUH.

2. Cnocob mo m. 1, oTnHYAKIHICA TeM, YTO TPaHULIEH pa3/ena sBIsSeTCs
KPUBOJIMHEHHAS JIMHUS, PEANOYTHTEIbHO HMetoImas GopMy Kpyra UM 3JUIHICA, a
BbIJI€JIEHHBIE MTO3UILIUU PACIIONAraTCs O KOHLAM Mapbl B3aUMHO NMEePIEHANKYISPHBIX

AuaroHajae HanmpaBJsAOLIEH.
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3. Cnoco6 no n. 1, oTIM4alOMHUICA TeM, UYTO TPYIIY NepeMeIeHui u
KOMOMHAUMH nepeMeneHnil aCCOLMUPYIOT ¢ OJHON MM 0oJiee NOMOJHUTEIbHBIMH
IpyINmnaMu APyrux cUMBOJIOB/QYHKIMH mocie BBECHUS CTIeLNadbHON PyHKIIUU
nepexoja, aCCOLMUPOBAHHON ¢ OJHOH NN 0oJiee AOTMOJHUTENbHBIMH IPYIIIaAMH,
IIpUYeM B JPyrUX Ipynnax, uJeHTUYHBIE TOCIEJ0BATEIbHOCTU epEMEIEHU

aCCOMHPYIOT C BBEACHUEM JAPYIrUux NJaHHBIX.

4. Cnocob mo m. 1, OTAHYAKIMICH TEM, YTO B YIIOMSIHYTBIX BBIICJICHHBIX
no3unusax Ha rpanuie (7, 67) UMETCS COOTBETCTBYIOINNE BbIeMKH (8, 71-74),

BbIpa0aThIBAIOIINE TAKTHIIPHYIO OOPAaTHYIO CBSI3b.

5. Cnocob mo mrobomy u3 m.m. 1-4, oTIHYaAOIMUECH TeM, YTO Ha Iare BBEIEHUS

cumBoJia/pyHKIHMH manen nepeMernaer oprat (3, 4) BBoa, pacroyiOKeHHbBIH Ha
kopmyce (2) ycTpoiicTta (1) u oTAeNEHHBINA OT HETO, IPUYEM €ro OrpaHUYCHHOE

nepeMeIneHne OTHOCUTENBbHO Kopryca (2) BHYTPU YIOMSIHYTONH o0jacTu

HaIpaBJseTCs BAOJb ABYX B3aUMHO MEPNEHAUKYISPHBIX JIUHEHHBIX TPACKTOPHUii, Oe3
BpAlLIE€HHUs, TOCJE 1Iara NOJHATHS Najblia U Mepe WaroM CIeAyKLero BBOAa JaHHbBIX
nepememmarT opraH (3, 4) BBOJa CMEIAOMUMHU CPEJCTBAMU B HCXOAHOE TOJIOKEHUE,

HaxoAsleecs B IEHTPAJbHONW YacTU o0JacTu.

6. Cocob no 1. 5, oTinuamuiics Tem, uto oprax (3, 4) BBoga MOXKeT ObITh
CMEIIEeH HajKaTHeM C MPeooJeHneM HeOONbIION MOIKUMAIOLIEH CUJIbI IPYKUHBI, B
HalpaBJICHUU, HOPMAJIBHOM K IINIOCKOCTU MEPEMECIICHUA, U TIPHU BOCIIPHUATHH 5TOI0

HaXXaTHUSI MOXKET OBITh BBE€ACHA HOBas (I)YHKLII/UI BBOAA.

7. Crioco® no mrobomy u3 n.m. 1-6, OTAIHYAMIHIECH TeM, YTO B HEM
Hpeo6pa3yIOT BBCACHHDBIC NAHHBIE B CTAHAAPTHBIC CUMBOJIbI U HAIIPABJIAKOT UX Ha
UHTEJIEKTYalIbHOE JIEKTPOHHOE YCTPOHCTBO, YAAJIEHHO PACION0KEHHOE

OTHOCHUTEJIbHO YCTPONCTBA BBOAA JAHHBIX.

8. YcTpoicTBO BBOA MAHHBIX JJIsI OCYLIECTBIEHHS crioco0a COTJIAaCHO M. S5 WiH
6, BKJIIOUarmee kopmnyc (2), opras (3) BBOIA, pacmoJIOKEHHBIH HA BHEITHEH

NMOBEPXHOCTHU KOpIIyCa U I/IMeIOH_II/Iﬁ BO3MOHOCTb NEPEMECIIECHNUSA OTHOCHUTCIIBHO
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KOpITyCa MOCPEACTBOM Majblia, B TOM YHUcJe OOJNbIIOro naupla, npuieM oprat (3)
BBOJA COEIMHEH C KOPIyCcOoM (2), ero nepeMelieHne HarnpaspisieTCsl BAOJIb IBYX
B3aMMHO NEPIEHINKYJSIPHBIX Ocell 0e3 BpalleHus 1 BOCIIPUHUMAETCs JaTurukom (38)
nepemMeleHus 1 npeoOpasyeTcss UM B JIEKTPHUYECKHE CUTHAJBI, OTJIHYAIOIIEecs TeM,
YTO mepemenieHrne oprasa (3) BBoga orpaHn4eHo Hanpasisitomeit (7, 43),
OKpYKaroIeil BHYTPEHHIOK 00JIaCTh, U CMEAIINM djieMeHToM (28, 47),

yaep KUBAKIUM opraH (3) BBOAA B LIEHTPAJIbHON YacTH YIOMSHYTOH 00JaCTH, HO
JOMYCKAKIIHUM €ro yIpyroe CMeleHue, a nepemMenienne oprasa (3) BBoja BIOJb
HanpasJisiomei (7, 43) HE3HAYUTENBHO, HO OLIYTUMO TOPMO3UTCS MPENSTCTBUSIMH B
BUJI€ BBIACICHHBIX MO3UIUNA, PACTIOJIOKEHHBIX C TPOMEKYTKAMH BIOJb STOH

HanpasJsOLIe.

9. YcTpoicTBO BBOAA NAaHHBIX MO M. 8, OTJHYAKIIeecs: TeM, 4To opraH (3)
BBOJIa MOXHO JIBUTaTh TaK>K€ U B HalpaBJE€HUU, HOPMAJIBbHOM K YIIOMSHYTBHIM OCSIM
nepeMeIneHus, a Mexay Kopnycom (2) u opranom (3) BBOJA pacloOIOKEH
MOJKMMAIO MU 3JIEMEHT, CO3AAK NN NPYKUHHBIA MOIKUM, NPENSATCTBYO NN
ABM)KEHUIO B HOPMAJIbHOM HAIlpPaBJICHUH, U TE€M, YTO COAEPKUT naTduk (38)
nepeMeleHNs, BOCIPUHUMAIOUNN CMEIIEHUEe B HOPMAJIbHOM HalpaBJIeHUU U

npeoOpasyromuil ero B 3JeKTPUIECKUH CUTHAIL.

10. YcTpolicTBO BBOAA NaHHBIX 1O M. 9, oTAHYaOmIeecss TeM, 4TO Kopryc (2)
coeauHeH ¢ miacTuHoi (14) OCHOBaHUS, COEJUHEHHON C MPOMEKYTOYHON TIACTHHOM
(15), xOTOpPYIO MOKHO MepeMeIaTh BIOJb MePBON M3 YIOMSHYTBIX OCEH, a K CTOPOHE
NPOMEXKYTOYHOH MIacTUHBI (15), MPOTUBOMOJIOKHOW OTHOCUTEIBHO CTOPOHBI,
obpameHHOH k mactuHe (14) ocHOBaHMS, TPUCOEIUHEHA BEPXHssl macTuHa (16),
IBHM)KEHUE KOTOPOH HANpPaBJISIETCs] BAOJb BTOPOH M3 YIIOMSHYTHIX Oceii, a opraH (3)

BBOJIa COCTABJISIET €UHOE 1eJIoe ¢ BepxHeil muactuHoi (16).

11. YcTpolicTBo BBOAA NaHHBIX MO M. 10, oTanyawmeecss Tem, 4To opras (3)
BBOJA COEIMHEH C HATIPABIAIOIUM CTepkHEM (9, 48), BRICTYyMAIOIIUM BHYTPb KOpMyca
U JOCTUTAIOLIUM IO MEHbLIEH Mepe BHYTpeHHell obnactu, oOpa3oBaHHOM
HanpasJisitommei (7, 43), B npomexkyTouHoi miactuse (15) o6pazoBaHo OKHO,

obecrneynBaree NPOXOXKASHNEe HACKBO3b 3TOr0 HampaBJsaromero mrhips (9, 48), a
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YIOMSIHYThIH CMEINAIMUi 3J1eMeHT cOpMUPOBaH NMpYyXKUHOH (28, 47), HEMOABUIKHON
OTHOCHUTEJIbHO KopIyca (2) u OKpy:Karollel Hanmpapisomei mreipsb (9, 48) u

COEIMHEHHOU C HUM.

12. YcrpolicTBO BBOJA JAHHBIX MO JIOOOMY U3 1.1. 8-11, oTimuaomeecs Tem,
YTO UMEET B OCHOBHOM ()OpMY MPSIMOYTOJIbHUKA M BBIIIOJHEHO KaK €UHOE LeJioe ¢
MOOUIBHBIM TeJeOoHOM, opraHoM (3) BBOJA SIBJISIETCS JIULEBAs MJIACTHHA
MOOUIBHOTO TesnepOoHa, KOPIYC UMEET MOJOCTh BHYTPHU, B KOTOPOW CHU3Y B
HaIpaBJIEeHUH JULEBOH MJIACTUHBI PACTIONOKEHBI: HAMPABJSIIOMUNA 351eMeHT (41),
NPUCOCIMHEHHBIH K KOPNYyCY (2), UMEI Ml ¢ BEPXHEH CTOPOHBI HANPABISAIOIINE
pefiku (49), npuparmue HaMpaBIeHUE MEPEMEIICHUIO TPSIMOYTOJIbHUKA B
POJOJBHOM HaIpaBlIeHUH, B KOTOPBIX chOPMUPOBAHBI HaNpaBsitomue nassl (50),
IUTOCKHI MPOMEKYTOUYHBIH 351eMeHT (40), ABMIKEHHE KOTOPOTrO HAMPABISAETCS STUMHU
HaIpaBJSIOMIMMHU ITa3aMH B MMPOJIOJbHOM HAIMpPaBICHHUH, U 3J1eMeHT (3) BBOAA,
bopMupyOIH TULEBYIO IUIACTHHY, COEMHEHHBIH C MPOMEXKYTOUYHBIM 3JIEMEHTOM
(40) m HapaBAsEMBIH UM IIPHU NMEPEMEIIEHUN B NONEPEYHOM HAIPABICHUHU, KPOME
TOTO, KOpyc (2) UMeeT YyeThIpe YIIOBBIX 00JaCTH, B KAXKIOW U3 KOTOPBIX
c(hOpMHUPOBAHBI OZJHA U3 YEThIPEX UAEHTHYHBIX HANpaBisAomux (43), Hal KOTOPBIMU
PacIOIOKEHbl COOTBETCTBYIOIHNE CIUPAIbHbIEe MPYKUHBI (47) B COOTBETCTBYIOLIUX
IHe371aX HalpaBsIIOLIero 3seMeHTa (41), npuyeM BHYTPEHHHE YaCTH CIIHPAJbHBIX
npykuH (47) NpuCOeINHEHBI K COOTBETCTBYIOIIUM HAMPABISAIOUIUM HITHIPAM (48) u
NPUTATHBAIOT UX B LIEHTP COOTBETCTBYIOIIUX BHYTPEHHUN obOnacTel, a
HaIpaBJISOMue WTHIPHU (48) BRICTYNAIOT B COOTBETCTBYIOIYIO U3 HAMPABJISIO LUX

(43).

13. YcTpolicTBO BBOAA NAHHBIX ISl OCYIIECTBICHUS CIIOCO0a COTIACHO JTI0OOMY
u3 n.1. 1-4, orimuaomeecs TeM, 4to odsactb (65) BBOAA NaHHBIX PACIIONOXKEHA Ha
BEpXHEH MOBEPXHOCTHU ycTpoiicTBa (60) u o6pazoBana yuacTkoM (66), yTOMIIEHHBIM
OTHOCHUTEJIbHO 3TOW MOBEPXHOCTH, a TpaHuLei (67) sBiseTcst Kpall 3TOro
YTOIIJIEHHOTO y4acTKa (66), mpuyeM BbIAEIECHHBIMHU MMO3ULHUSAMHU SIBJISIOTCS BBIEMKH
(71-74) mo sTOoMy Kparo, a B YyTOIUIEHHOM y4aCTKEe UMEETCs 3apaHee YCTAHOBJIEHHOE
YUCJIO OCTPOBKOB (68), pa3HECEHHBIX OT Kpast U APYT OT APYra, KOTOpbIE Clerka

BBICTYIIAIOT HaJ YTOIJIEHHBIM y4acTKOM (66) Tak, UTO UX NPUCYTCTBHE OIIYIAETCS
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IpU MPUKOCHOBEHUH MaJbIeM, U 1o 00aacTeio (65) pacnonaraercst TAKTHIbHBIN

nat4uk (75), BOCOPUHUMAIOIIHUI MepeMelIeHNs Maibla.

14. YcTpoiicTBO BBOAA NaHHBIX MO M. 13, oTAHYAKOLIEecs TeM, 4TO B 00JacTH
(65) nmeeTcs mapa B3aUMHO NMEPIEHIUKYISIPHBIX quaroHaiei (69, 70), u BblieICeHHBIE
MO3MIMU PACTIOJOKEHBI IO KOHLAM 3TUX nuaronajiei (69, 70), u yeTbipe U3
UMEIOLIUXCS OCTPOBKOB (68) pacmoioskeHbl Tak, 4TO GOPMUPYIOT KaHAJIBI BAOJb STHX
nuaroHanei (69, 70), u B 3ToM ycTporicTBe umeetcs Budparop (76),
BbIpabaThIBarO Uil caa0yo BUOpAINIO, KOTAa Majiel] JOCTUraeT oaHo# u3 BeieMok (71 -

74) B TUX BBIAEJIEHHBIX MO3ULUSX.

15. YcrpoiicTBO BBOAA AAHHBIX MO M. 14, oTaM4Yawmeecs TeM, 4HTO UMEET
BEPXHIOI0 4acThb (61) U HIXKHIO 4acTh (62), cCoOeqUHEHHbIE 1Yro00pa3HOl KOHLEBOH
qacThio (63), u mpomMekyTOK (64), chopMHUPOBAHHBIN MEXIY BEpXHEH U HUXKHEN
gactsamu (61, 62), obecnneunBaromuii HeOONbIIOE TEpeMeIneHne AByX yacteit (61, 62)
IpU UX NPHXKUMAHUU IPYT K APYTY, U 1aT4uk (79) nepeMerneH s, BOCIPUHUMAIO TN

3TO HEOOJIBbIIOE MepeMELIeHHE.
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OOPMVYIJIA U30BPETEHM A

1. Cnocob npeobpa3oBaHus 3JIEMEHTAPHBIX MEePEMEINeHNH NajJbla MOJb30BaTeNsA
u/unu KoOMOMHAIMH epeMeIleH! B COOTBETCTBYIOIIHE CUMBOJIBI U/ WM (PYHKLIHH,
IpeACTaBlIeHHbIE B (OpPME IEKTPUUECKUX CHUTHAJIOB, HOCPEACTBOM PYYHOTO
UHTEJJIEKTYaJIbHOTO 3JIEKTPOHHOTO ycTpoiicTsa (1, 60), npu ocylmecTBIeHUN
KOTOPOTO:

nepes HavajioM mara npeoOpa3oBaHUsl aCCOLMUPYIOT COOTBETCTBYIOIHE
3JIEMEHTApPHbIC IEPEMEIIEeHUs MaJiblla U/ WU KOMOWHAIINH, BBITIOJIHIEMbIE MATbLEM
IPU €ro KaCaHUU BEPXHEH MOBEPXHOCTH YCTPOHWCTBA, C COOTBETCTBYIOIINMHU H3
YIOMSIHYThIX CUMBOJIOB H/WUIU (PYHKIIUH;

perucTpupyroT GaKkTUYECKHEe MepeMeIleHUs Maiblla OT HavYaja ABUKEHHS
KaCaroIerocs najbla 10 MOMEHTA, KOTa Najel NOAHUMAIOT OT NOBEPXHOCTH, H
paccMaTpUBAIOT CEAHC MEXAY HauyaJOM MepeMeIleHUs 1O MOMEHTA MOJHITUS Malibla
OT OBEPXHOCTH KaK BBEJECHHE OJHOIO CUMBOJA W/ WU QPYHKIIUH;

BCJI€] 32 IIarOM MOAHATHS MajblLia BBIOJHAIOT NPpeoOpa3oBaHNe BBEIEHHBIX
nepea STUM BJIEMEHTAPHBIX NepeMeIleHni /Ui KOMOUHALUN TepeMeleHUu B
COOTBETCTBYIOIIUN CUMBOJ MU QYHKIUIO,

NOBTOPSAIOT IIAard BBOJA 10 BBEJAEHUS U MpeoOpa3oBaHUs BCeX TpeOyeMbIxX
CUMBOJIOB UJIU (PYHKLIHH,

OTJIMYAIOLIMICS TEM, UTO Ha MOBEPXHOCTH ycTpoiicTa (1, 60) onpenenena
obnacTp (660) BBOJA NaHHBIX, OKPYKEHHas1 3aMKHYTO# rpanutei (7, 67),
IEWUCTBYIOIIEH KaK HampaBIsIOLIAst AJIs aibla, mpudeM oojacts (66) BBOAA TaHHBIX
UMeeT LEHTPAIbHYIO 4acCTh, BIOJb IpaHullbl (7, 67) UMeeTCs] HECKOJIBKO Pa3HECEHHBIX
BbIIeNIeHHBIX no3unuii (8, 71-74), a rpanuua (7, 67) u BeineneHHble no3uuuu (8, 71-
74) npenHa3HaYeHBI st GOPMHUPOBAHMS Y MOJb30BATENS OLIYINEHUS TAKTUIbHOM
oOpaTHOH CBSA3M, KOTAA Majiel] JOCTHTaeT JIOO0H U3 HUX, OTJIMYHOTO OT
0CSI3aTEJIbHOTO OINYILIEHHS, BBI3BIBAEMOT0 MPUJIETAIOLITUMH CEKIUSIMU TPaHuLbI (7,
67), 1 yHOMSHYThIE 3JIEMEHTApPHbIC TIEPEMEIEHUsS BKIOYAOT JUO0 mepeMeieHus
najblia OT LEHTPAJbHONW YaCTH K T'PaHULIE Y OJHOHW U3 BBIAENEHHbIX no3unuii (8, 71-
74), nubo nepeMelneHue ot BbiAeNeHHON nmo3uunu (8, 71-74) k cocenHel BbIIEIEHHON

no3unuu (8, 71-74) soons rpanunsl (7, 67) B KauecTBE HANPABJIAOIIEH, TPU 3TOM Ha
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yIOMSHYTOM IlIare perucTpaluy nepeMelieHne najbla B Npolecce BBEAEHUsI CUMBOJA

WM QYHKIMHU OLIYINAETCs HEPEPBIBHO.

2. Cnoco6 mo 1. 1, B koTopom rpanuna (7, 67) umeer popmy Kpyra wuiu
3JUTUIICA, & BbIAeJIeHHbIe mo3unuu (8, 71-74) pacnonararoTcs Mo KOHIIAM Maphbl
B3aMMHO MEPNEeHAUKYISIPHbIX AUaroHanei rpanuusl (7, 67) B ciy4yae Kpyra, u

NJUHHON U KOPOTKOM OCeH B cliydae 3JJuIca.

3. Cnoco6 no n. 1, B kotopom B rpanuiie (7, 67) B BbIAETCHHBIX TO3HIIUIX
UMEIOTCSI COOTBETCTBYIOIUE BhieMKH (8, 71-74), dopMupyONe TAKTUIBHYIO

00OpaTHYIO CBSI3b.

4. Crnocob mo . 1, B KOTOPOM IpU KaCaHUU MajiblleM JT0O0N U3 BhIIEIEHHBIX
no3unuii (8, 71-74) rerepupyercs Bubpanus nocpeactsoM sudpartopa (76),

pacrosioxxeHHoM B ycrpoiicTse (1, 60).

5. Cnoco® no mo6omy u3 m.m. 1-4, B KOTOPOM Ha LI1are BBEAEHUs
cuMmBoJia/pyHKIIMH Manen nepemernaet opras (3, 4) BBOJa, pacloJI0KEHHBIH Ha
kopnyce (2) ycTpoiicTtBa (1) u oTAEeIEHHBINH OT HEro, MpUYeM €ro OrpaHHuYeHHOE
nepemMeleHne OTHOCUTENBHO Kopryca (2) BHYTpH ynoMsiHyTO# obnacTu
HANpaBJseTCs BAOJb JBYX B3aUMHO NMEPIEHANKYISPHBIX JIMHEHHBIX TPaeKTOpuil 6e3
BpALEHUS; TTOCJIEe ara MOJHATHS Majibla U Mepe] IaroM CJIEeAYIIero BBoaa JaHHBIX
nepeMearT opras (3, 4) BBoga CMELAOIIUMH CPECTBAMH B UCXOAHOE MOJIOKEHHE,

HaxoAseecs: B [EHTPAJbHONW YacTH 00JacTH.

6. Coco6 no 1. 5, B kotropom oprad (3, 4) BBoga MOKeT OBbITh CMEIIeH
HAQXXAaTHEM C IPEOAOJIEHHEM HeOONbIIONH MOMKUMAOIIEH CHIIBI TIPYIKUHBI, B
HanpaBJIEHUU, HOPMAJIBHOM K MJIOCKOCTH NEPEMEIIEHUs, U IPU BOCHPUITUU 3TOTO

HaKaTHUSI MOKET OBITH BBE€ACHA HOBas (I)YHKLII/UI BBOAA.

7. YcTpoicTBO BBOJAA MaHHBIX ISl OCYLIECTBJICHUS criocoda 1o 1. 6,
BKJIFOHaromee kopmuyc (2), opras (3) BBOAa, pacloIOKEHHbIN HA BHEIIHEH

NMOBEPXHOCTHU KOpIIyCa U I/IMeIOH_II/Iﬁ BO3MOHOCTb NEPEMECIIECHNUSA OTHOCHUTCIIBHO
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KOpITyCa MOCPEACTBOM Majblia, B TOM YHUcJe OOJNbIIOro naupla, npuieM oprat (3)
BBOJA COEIMHEH C KOPIYyCOM (2), ero nepeMemieHne HarpaBpisieTCsl BAOJIb ABYX
B3aMMHO NEPIEHINKYJSIPHBIX Ocell 0e3 BpalleHusi U BOCIPUHUMAETCS NaTYuKoM (38)
nepeMelneHus, 1 IpeoOpasyeTcss UM B SJIEKTPUYECKHE CUTHAJBI, OTJIHYAIOLIEeCs TeM,
4YTO mepemenieHue oprasa (3) BBoga orpaHu4eHo Hampasisitowmeit (7, 43),
OKpYKarIneil BHYTPEHHIOK 00JIACTb, M CMELIAIOINUM 3J1eMeHTOM (28, 47),

yaep KUBar UM opraH (3) BBOAA B LIEHTPAJbHON YaCTU YIOMSIHYTOH 00JaCTH, HO
JOMYCKAKIIHUM €ro yIpyroe CMeIleHue, pu 3TOM nepeMeineHne oprada (3) sBoaa
BIIOJIb HATIPABJISIFOI € HE3HAYUTEIbHO, HO OLIYTHMO TOPMO3UTCS MPEMSTCTBUSIMHU B
BUJIE€ BBIAEIEHHBIX MO3UIIUI, PACIIOI0KEHHBIX C MPOMEKYTKAMU BIOJIb ITOU

HanpasJsOLIe.

8. YcTpoiicTBO BBOAA JAHHBIX MO M. 7, B KOTOPOM opras (3) BBOAA MOXKHO
JBUTaTh TaK)KE€ U B HANpPaBJI€HUH, HOPMAJbHOM K YIOMSIHYTBIM OCSM MepeMeLIeHuUs, a
MeKy KopmycoM (2) u opraHom (3) BBOJA pacCmoIOKEH CMEIAIHI 3JIEMEHT,
CO3JAK0UINN NPy KUHHYIO HArpy3Ky, NPeNsATCTBYIOIYIO ABUKEHUIO B HOPMAaJIbHOM
HaIpaBJIeHHUH, U coleprkamuil natunk (38) nmepemeneHus, BOCIPUHUMALO AN
CMEI[eHNE B HOPMaJIbHOM HaIpaBJIEHUU U MPeoO0pa3yrLUIUil ero B 3JIeKTPUIECKUI

CUTHAJI.

9. YcTpolcTBO BBOJIA TaHHBIX 110 M. 8, B KOTOPOM Kopnyc (2) coeinHeH ¢
miacTuHoOM (14) ocHOBaHUsI, COENMHEHHON ¢ MPOMEXKYTOUHOM muacTuHoi (15),
KOTOPYIO MOJKHO NepeMeInaTh BJOJb NEPBON U3 YIIOMSHYTBIX OCEH, a K CTOPOHE
NPOMEXKYTOYHOH MmIacTUHBI (15), MPOTHUBOMOIOKHONW OTHOCUTEJIBHO CTOPOHBI,
obpamenHoH k muactune (14) ocHOBaHUS, TPUCOEIUHEHA BepXHss muactuHa (16),
IBHM)KEHUE KOTOPOH HANpPaBJISIETCs] BAOJb BTOPOH M3 YIIOMSHYTHIX Oceii, a opraH (3)

BBOJIa COCTABIISIET €UHOE 1eJIoe ¢ BepxHeil nmuactuHoi (16).

10. YcTpoiicTBO BBOAA NaHHBIX IO M. 9, B KOTOPOM opraH (3) BBOAA COENMHEH C
HaIpaBJSAOMUM cTepxkHeM (9, 48), BRICTYMAalO MMM BHYTPb KOPIYCa U JOCTUTAO M
o MEHbLIEH Mepe BHYTpeHHel obnactu, oOpa3zoBaHHON Hanpasuswouei (7, 43), B
npomexyTouHo# miacture (15) oOpa3zoBaHo 0kHO, obecrnednBaroee NPOXOKICHUE

HAaCKBO3b 3TOTO HAIpPaBJSOINEro WThps (9, 48), a ymOMSIHYTBII CMeIaromui
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3JeMeHT cpOPMHUPOBAH NPYKUHOH (28, 47), HEMOABUKHONW OTHOCUTENBHO Kopryca (2)

U OKpYy>Karoliel Hanpasisiomei mTeipb (9, 48), 1 coeAMHEHHON ¢ HUM.

11. YerpolicTBo BBOJA JAHHBIX MO Jr0O0oMy u3 m.o. 7-10, umMeromee B OCHOBHOM
dbopMy IpsIMOYTOJIbHUKA U BBIIOJHEHHOE KaK €UHOE LeJI0€ C MOOUIIBHBIM
TenedoHOM, mpu4YeM OopraHoMm (3) BBOAA SABJSAETCS JIMIEBAs MJIACTUHA MOOUIIBHOTO
TesnedoHa, KOPIMyC UMEET MOJOCTh BHYTPHU, B KOTOPOI, HAUMHAs CHU3Y B HANpPaBJICHHUH
JULEBOH MJIACTHUHBI, PACTIOJNIOKEHBI: HAIPABJSIOMUKA 37eMeHT (41), mpucoe NHEeHHBIH
K Kopnycy (2), UMeImuil ¢ BEpXHEH CTOPOHBI HAampasJsomue peiku (49),
NpUarle HallpaBleHue NepeMeIleHUI0 B POIOJIbHOM HallpaBieHUuU
NpPSIMOYTOJIBHUKA, B KOTOPBIX COPMHUPOBAHBI HampasJstomue nassl (50), miockui
POMEXYTOUYHBIHN 351eMeHT (40), NIBUKEHHE KOTOPOTO HAIPABISIETCS STUMHU
HaIpaBJISOIINMH Ta3aMH B MMPOJIOJbHOM HAIlpPaBICHUH, U 3J1eMeHT (3) BBOAA,
bopMupyOIHI TULEBYIO TUIACTHHY, COEIMHEHHBIH C MPOMEXKYTOUYHBIM 3JIEMEHTOM
(40) m HapaBAsIEMbIH UM IIPU MEPEMELICHIN B IOMEPEYHOM HAIPABJICHUHU, KPOME
TOTO, KOpIyc (2) UMeeT YeThIpe YIIOBBIX 00JaCTH, B KAXKIOU U3 KOTOPBIX
c(hOopMHPOBAHBI OJHA U3 YEThIPEX UAEHTHYHBIX HANpaBsAomux (43), Ha KOTOPBIMU
PacIoyIOKEHbl COOTBETCTBYIOIIHNE CIHPAIbHbIE MPYKUHBI (47) B COOTBETCTBYIOIIHNX
rHe3/1axX HalpaBJsAOLIero 3jaeMeHTa (41), npuyemM BHyTpEHHHE YaCTH CIIHPAJIbHBIX
npykuH (47) NpuUCOEeINHEHbI K COOTBETCTBYIOLIUM HANPABJAIOLUIUM WITHIPSIM (48) u
CMEIIAI0T UX B LEHTP COOTBETCTBYIOLINX BHYTPEHHUH 00sacTel, a HanmpasiIsoue

mThIpU (48) BHICTYHAIOT B COOTBETCTBYIOIIYIO U3 HampaBiasromux (43).
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