JAmvutpnii Ctapkos

HNudpacTpykrypa yMHOro joma

B knure , cocrosiiieit u3 4 aBTOHOMHBIX YacTeil , paCCMOTPEHBI MHHOBAIIMOHHBIC
MH(QPaACTPYKTypHbIE KOMIIOHEHTHI YMHOTO JOMa B YaCTH 00€CIIeUeHMsI SHEPTrueH , pe3epBHOTO
aKKyMYJIMPOBAHUS SHEPTUU , 00ECTICUCHHsI BOJON U €€ OUMCTKH , peTeHepallii U
PEIUPKYISIUN , 00ECTIEYeHUs YHCTHIM BO3JIYXOM , €T0 pereHepanneil U HachIeHneM
KHCJIOPOJIOM M KOMIUIEKCHBIE HHTETPATUBHBIE BOIPOCHI AKTUBHOT'O KOHTPOJIS U YIIPABJICHUS
STUMHU KOMIIOHEHTAMHU U UX B3aHMMOCBSI3SIMH B PEKUME PEATHHOTO BPEMEHHU

ITo Bcem npescTaBIeHHBIM KOMIIOHEHTaM HH(QPACTPYKTYPhI U UX B3aUMOCBSI35M JIaHbI
ONMCAaHUS TEXHUYECKUX U IIPOrPaMMHBIX PEIIEHUI Ha YPOBHE COOTBETCTBUS
ONTUMU3UPOBAHHOMY MHPOBOMY YPOBHIO TEXHOJIOTMYECKON M KOHCTPYKTHMBHON HOBU3HBI U
o0ecrneunBaroIIrX pealbHyl0 BO3MOKHOCTh UCIIOJIB30BaHUs B KOHCTPYKIIMU U B IpoOIIeccax
JKCIUTyaTalliy YMHOTO JIOMa 3JIEMEHTOB HCKYCCTBEHHOI'O MHTEIIEKTA U NCKYCCTBEHHBIX
HEHUPOHHBIX CeTen

Kak u3BecTHO M3 MpEABIAYIIETO ONbITa MOArOTOBKA K MCIIOJIB30BaHUIO BOABI B CUCTEMAX
YMHOTO JJOMa , OYUCTKA BOJBI , €€ pereHepanus 1 MoBTOPHOE UCIIOIb30BaHNE B MHQPACTPYKType
YMHOTO JIOMa SIBJISIIOTCS. OJTHUM U3 KITFOUEBBIX BOIPOCOB ONpeAETIeHNUs BO3MOKHOCTH BOOOIIIE
ITOCTPOUTH YMHBIN J10M

Knura , kak ObIJI0 OTMEUYEHO paHee , COCTOUT U3 4 aBTOHOMHBIX YacTel , KaXKJasi U3 KOTOPBIX
MPEACTABISIET COO0M OPUTHHAIBHYIO Pa3pabOTKy , PAa3BUBAIOIIYIO T€ HAMIPABICHUS
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COBPEMEHHOT0 Pa3BUTUS TEXHUKH U TEXHOJIOTHH , KOTOPbIE CIOCOOHBI CPOPMUPOBATH YMHBII
JIOM

Tak kak OHUM U3 HANIPABICHUH TBOPUYECKOH IEATETLHOCTH aBTOPA HACTOSAIINX KHUT SBIISIETCS
KOMILIEKCHAs! MHHOBALIMOHHAS JIOTUCTHKA , OH NIPEJIaraeT BHUMAaHUIO YNTATEIeH COOOpaKeHUS
0 JIOTHCTUKE TeHEPUPOBAHHS HHHOBALMOHHBIX PEIICHUH B paMKax YCJIOBUI U UCXOIHBIX
TpeOOBaHUI CIOKHUBIIUXCS U CKIIQABIBAIOIINXCS B YCIOBUAX YMHOTO JIoMa ( €CIM IPUHUMATh 3a
OCHOBY XapaKTEPUCTUKU U KJIACCH(PHUKAIINN CIIOKUBIIUXCS 110 COCTOSHHUIO HA CETOHAIIHUI
JeHb TexHHueckux peumenuit Tuna , - SMART HOUSE , SMART HOME
INFRASTRUCTURE , SMART BUILDINGS

BBenenne B MHHOBAIMOHHYIO JIOTHCTHKY YMHOI'O I0OMA U €ro HH(PPacTPyKTYPHBIX
3J1eMEHTOB

[Ipouecc co3nanust TEXHUYECKOTO PEIICHUS , KOTOPOE SBJISETCS U300PETEHUEM U BMECTE C TEM
MMEET KOMMEPUYECKHI MOTEHIINAJI, CBA3aHO C OOJIBIION aHAIMTUYECKOU MOATOTOBKOM, OOJIBIINM
KOJINYECTBOM CPAaBHUTEJBHBIX ONEPALNi U BBISBICHUEM TEX MTAPAMETPOB M ACIIEKTOB, KOTOPHIE
B CYIIECTBYIOIIEH MOMEHTHOM CUTYaIlMy CIIOCOOHBI MPUBJIEYh BHUMAHNUE HHBECTOPOB U
obecneunTh He0OXOUMBINA YPOBEHb MOTPEOUTENHCKOTO CIIPOca

ITporwio BpeMst 060C00IEHHBIX H300PETEHH A, KOTOPHIE MOTJIN OBITh PEaJTH30BaHbI ABTOHOMHO H
HE 3aBUCEJH OT KOMIUIEKCA TEXHOJOTHI ¥ HHTEIPUPOBAHHBIX YCIOBUN COBPEMEHHOM JKU3HH,
BKJIIOYAst U 9KOJIOTMUECKUE U IPUPOIOOXPAaHHBIE aCIIEKThI, HE UCKJIFOYas M COLMAIbHbIC
0COOEHHOCTH UCITOIL30BaHUSA

OpueHTHPOBATbCA B 3TOW CUTYyallMU aBTOpaM WK pa3pabOTUYMKaM TEXHUYECKOTO PELIeHMS TN
TEXHOJIOTMH NP OTCYTCTBUM CUCTEMHOI'O MOAX01a U YETKOM METOIOJIOTMHU JOCTATOYHO CI0KHO

Hpexcne BCCTO HCO6XOI[I/IMO OLICHUTH BO3HUKIICC TCXHOJIOT'MYCCKOC PCUICHUC U
CUCTCMATHU3UPOBATL €TO IMAapaMETPhl B CPABHCHUHN C TEMH TCXHUYCCKUMU PCUHICHUAMU U
TEXHOJIOTHUAMHA , KOTOPLIC ObLIH CO3aaHbI paHbIIC U HUMCJIM U UMCIOT KOMMep‘IeCKI/IfI ycuex

UYarme Bcero TpeOOBaHUS PHIHKA, SIBIISIFOTCS BECbMa CYObEKTUBHBIMU U HEOOXOAMMO HAUTH CBSI3b
CyOBEKTHBHBIX (DAKTOPOB U OOBEKTUBHBIX YCIIOBHH , CBSI3aHHBIX C MPEAETbHBIMU
BO3MOKHOCTSIMU T€XHOJIOTHYECKOTO 000pyA0BaHUS, HAIMYUEM COOTBETCTBYIOIIUX MAaTEPUAJIOB,
LIEHOM U PEeabHOCTHIO OT/IEJIOYHBIX ONEpaIfii U HE 1aTh BCEM ITUM MpoOIeMaM MOTyOUTh
MOJIOKUTEIIbHBIC U TIPEUMYIIECTBEHHbIE OCOOCHHOCTH M OTJIMYUS OyAyIIero n3o0peTeHus

IIpenBapuTenbHBINA aHAIU3 PEKOMEHIYETCSl BBIIOJIHATH 10 HMKEU3JI0KEHHON CUCTEME !
BBeaenue

XapakTepucTUKa KOMIUIEKCHOTO XapakTepa MPEIIOKEHHON TEXHOJIOTUH

AHanu3 npeaioKeHHON TEXHOJIOTUY Ha IPEIMET HMCIOJIb30BAHUSL TOJILKO U3BECTHBIX U

MHOT'OKPAaTHO IMPOBEPCHHBIX (i)I/I3I/I‘-IeCKI/IX IMPUHIUIIOB U 3aKOHOB, BOILIOIIEHHBIX B KOMIIAKTHOM
HHTCTPaJIbHOM KOHCTPYKTOPCKOM MJIN TEXHOJOTHYCCKOM PCIICHUH,



AHanu3 npeyoKeHHON TEXHOJIOTUHM U YCTpoMcTBa ( MeTosia ) njisi €€ pealih3aluu ,
MO3BOJIIOIIMX TPUMEHHUTh UX B peajbHbIX HHIYCTPUAIBHBIX CHCTEMax , 0e3 MaJleHIIiero
W3MEHEHUS WM MOAU(PUKAIIUY X KOHCTPYKITUHU WM MAJICHIIIETO M3MEHEHHSI IIPUHITUTIA
paboTHI;

Ananuz HpeﬂHOH(eHHOﬁ TEXHOJIOTHU Ha NPCAMET HCIIOJb30BAHUSA TOJBKO U3BECCTHBIX U
IIHAPOKO UCIOJIB3YOUIUXCA KOMIIOHCHTOB U UX CO‘IGTElHPIfI;

Ananns Hp@I[JIO)KGHHOﬁ TCXHOJIOTHUH Ha MPCAMET BO3BMOKHOCTU KOMIIJICKCHOI'O MCII0JIb30BAHUA
Hapsy ¢ LIMPOKO U3BECTHBIMU U HOBBIX KOMITOHEHTOB B PA3JIMYHBIX COYETAHUSAX C
W3BECTHBIMU, KOTOpPbIE 00Pa3yIOTCs B MPEIaraéMoM Ipoliecce , 3a CYET CBOMCTB U
XapaKTePUCTHK YCTPONUCTBA AJIsl pean3aluu NpeyIoKEHHON TEXHOJIOTUH;

Ananuz Hpe,Z[JIO)KeHHOﬁ TCXHOJIOTHU Ha NPCAMET YPOBHA YHUBCPCAIIBHOCTHU U ruOKocTH ,
MMO3BOJIAIOIIECTO NIPHUMCHUTDH ruOKye TEXHOJIOTHYCCKUE CXEMEI B nmpeaciax oaHoro u Toro xe
YCTPOﬁCTBa HJIIM MCTOAa I pC€alin3allui TCXHOJIOTHUH;

AHanus cocrtaBa NPENJIOKEHHOM TEXHOJIOTHH Ha IIPEIMET BO3MOKHOCTH UCIIOJIb30BAHUS UIH
HaJIM4Yusl CHUCTEMBbl YIPaBIEHUS, KOHTPOJIS U PEryJIMpOBaHUs MapaMeTpoB, Oa3upyroliencs Ha
MUHUMAaJIbHOM KOJIMYECTBE KOHTPOJIBHBIX U PErYIMPYEMBIX I1apaMETPOB MPOLIECCA , UMEIOIIHNX
MPSIMYIO 3aBUCHMOCTD U HETIOCPE/ICTBEHHOE BIIMSHUE HA YPOBEHb 3()(hEeKTUBHOCTH KaK Tporiecca
, TaK ¥ Ha ypoBeHb 3(h(PEeKTUBHOCTU CAMOro yCTPONCTBA B MTPOLIECCE €0 MPUMEHEHHUST C y4ETOM
MOJTyYeHUSI HEOOXOAUMBIX TEXHOJIOTHYECKUX , JHEPTETHUECKUX U IKOJIOTUIECKHUX Pe3yJbTaTOB;

Onucanue npouecca
Bo3moxHBIE KOMITOHEHTEI MPEATIOKCHHBIX TEXHOJIOTMHU U yCTpOfICTBa

OnucaHue BapuaHTOB KOHCTPYKLIUU YCTPOHUCTBA C Y4ETOM BO3MOKHOCTH ISl KOMITJIEKCHOM
aKTUBAIMU U MOBBIIIEHUS Y3(PPEKTUBHOCTH €r0 OCHOBHBIX MPUHIIUIIOB

Onucanue NpeuMyIecTB Jis Ipoliecca , HOJIydaeMbIX Ipu paboTe MpeasaraeMoro
YCTPOMCTBA 3a CUET CBOMCTB M XapaAKTEPUCTUK CAMOT0 YCTPOMCTBA

OrnrcaHne U3BECTHBIX OMPOOOBAHHBIX TEXHOJOTHMW , MPEIIICCTBOBABIINX BO3HUKHOBEHUIO
IpeyaracMoi TEXHOJIOTUH U KaK OHU B MIOJIOKUTEIIBHOM aCIEKTE NMOBJIUSIN HA OTY
TEXHOJIOTHIO U €€ BBIXOJHBIE TapaMETPhl U XapaKTEPUCTUKH

XapakTepucTUKa MpeiaraeMoil TEXHOJIOTUH

IlocnemoBaTeabHOE ONMHMCAHKUE TEXHOJIOTMUECKIX NEPEXoa0B IpeajaracMoro mpouecca

HpI/IHI_[I/IHI/IaJ'H)HaSI cXeMa yCTpOﬁCTB 1 KOMIIOHCHTOB, BXOJAIINX B MHAYCTPHUAJIbHYIO
CUCTCMY , UCTIOJIB3YIOINYIO NPCJIaraCMyr0 KOMIIJICKCHYIO TCXHOJIOTHIO



[opsimok paboThl MpeAsaraeMoro ycTpoicTBa Ha MpUMEpE €ro BHEAPEHUS B pealibHYIO
UHYCTPUATIBHYIO CHCTEMY

Pabouas XapaKTCPpUCTHKA HpG,HHO)KeHHOﬁ TEXHOJIOIT'MH Ha NEPBEIX dTAallaX IPUMCHCHUA

Pabouas XapaKTCPpUCTHKA Hpe,HHO)I(eHHOﬁ TEXHOJIOIMHK Ha IMOCICAYIOIIUX dTalax eé
MMPUMCHCHUA

MeTob! perynTupoBaHusi OCHOBHBIX pab0dnX XapaKTEPUCTHK MPEI0KEHHON TEXHOIOTHH;
BO3MOKHOCTb JUCTAaHIIMOHHOI'O YIIPABJICHUSA IIPOLIECCOM PETYIMPOBAHUS; OCHOBHBIE
peryiaupyemMble apaMeTpbl; 0OpaTHas CBS3b IPU PEryJIMPOBAHUH

OcHoBHBIE paboune napaMeTpsl NPEATIOKEHHON TEXHOIOTUN , GOpMHpPYIOLIHE e&
[IPEUMYILECTBA [I€pe] U3BECTHBIMUA BAPUAHTAMU U TEXHOJIOTUAMU

Omnucanue MMPpCIJIOKCHHOI'O IMPpOoHCCCa UJIN KOMINICKCHOI'O UJIW HHTCIPATHBHOI'O XapaKTepa
HpGI[JIO)KGHHOfI TCXHOJIOTHMH,; MPCUMYIICCTBA , BOSHUKAIOMIUC MTPU pCaIn3allnn
MMPCIIOKCHHOI'O IIpoHecCa NI TCXHOJIOI'NU

HpennonaraeMLIe n paC‘léTHHC XApaKTCPUCTHUKHU IIpCjIaracMoro mnpouecca

TexHnueckue 1 KOMMEpPYECKUE IIPEUMYILECTBA IPUMEHEHUS [IPEUI0KEHHON TEXHOIOT UM ;
€€ BO3MOXHBIM KOMIUIEKCHBIM XapaKTep U BIUSHUE ITOTO aCleKTa

Pabora ¢ 6;10k-cxXeMOii NATEHTHO-JIMIEH3UOHHOH CTPaTeruu

Ilocne 3aBCPUICHUA YKA3aHHOT'O aHAJIM3a CUTyallu, MOXKET OBITh HAKOILICHO JO0CTAaTOYHOC
KOJIMYCECTBO I/IH(i)OpMaHI/II/I JJIs1 3aII0OJTHCHU A 0J10K- cXeM H&TCHTHO-J’IHHGHSHOHHOﬁ CTpaTerun

B 3aBUCHMOCTH OT CJIOKHOCTH TEXHUYECKOIO PEIIEHUS, MOT'YT CYIIECTBEHHO OTJINYAThCS U
OJIOK-CXEMBI, HO ONPENENEHHO , cCXeMbl OyayT Oosee 3 (PEeKTUBHBIMU U JOCTOBEPHBIMHU , €CIIU
nepeJl uX 3arnoIHeHUeM OyIeT OCYIECTBIEH IPOrHO3 Pa3BUTHS HAIIPABIICHUS TEXHUKH K
KOTOPOMY OTHOCHTCS MPEII0KEHHOE TEXHUUECKOE PeIlIeHHs UM TeMa OyIyIiero n300peTeHus

Z[J'ISI TAKOI'0 IMPOTrHO3a B HACTOAIICC BPEMA CYIICCTBYECT MHOKECTBO I/IH(l)OpMaI_II/IOHHBIX
HHCTPYMCHTOB U UX dHAJIN3 B COYCTAHUU C TIOHUMAHUCM TEXHUYSCKON U KOMMepquKOﬁ
CYIIIHOCTH H306peTaeM0171 TEXHOJIOTUH ITO3BOJISIOT BEIIIOJIHUTH TaKOM IMPOTHO3 JOCTATOYHO
TOYHBIM

[Tocne 3TOro no npeanoKeHHOMY 00pa3Ily MOKHO 3aIIOJIHUTH IEPBbIE JTUCTHI OJIOK CXEMBI U
BBIMIOJIHUTh HAMEUYEHHOE K peain3aluu

Brinonnenue B moHoM 00bEME BCeX MpeABapUTENbHBIX TPEOOBAHUH K KaueCTBY pabOThI
MHOPACTPYKTYPHBIX JIEMEHTOB YMHOI'O IoMa MO3BOJISIET NEPEHTH K YacTH 2 KHUTU B KOTOPOH
OyayT OCBeIEHBI OJJHU U3 HanboJiee aKTyallbHBIX BOIPOCOB , - 00€CIeUYeHUs] BBICOKOTO
KayecTBa BOJIbl B CTPYKTYpPax YMHOTI'O JioMa 0e3 MCII0JIb30BaHUs I ’TOr0 XUMHYECKUX
MaTepUajoB U PeareHTOB



Ha pucynkax npezacraBieHsl TPEXMEPHBIE MOJENIN CEHCOPHBIX MOIYJIEH JIJIs pa3InYHbIX BUJIOB
OH — JIaiiH OECKOHTAKTHOT0 KOHTPOJIS © MOHUTOPHHTA PAacXo0/ia M KauecTBa BOJIbI B DJIEMEHTAX
UHPPACTPYKTYPHI YMHOI'O JIOMa B PEKUME PEaIbHOTO BPEMEHH , KOTOPBIE MOT'YT IPUMEHSATHCS
B QHAJIOTHYHBIX 110 HA3HAYEHUIO CUCTEMaX B HHPPACTPYKTYpPE SIKBUBAIEHTOB YMHOT'O JOMa



JAmvutpnii Ctapkos

HNudpacrpykrypa ymHoro noma ( 4actb 4 )

B uerBépTol uYacTM KHUTM PAaCCMOTPEHBI HHHOBAIMOHHBIE MH(PACTPYKTypHbIE KOMIIOHEHTHI
YMHOTO JIOMa B 4aCTH 00€CIeueHus pelieHus BCEeX 3a/1a4 10 YIPaBJIECHUIO U KOHTPOJIIO
HA/ICUCTEM U MOACUCTEM HH(PPACTPYKTYPBl YMHOTO JJOMa B aBTOHOMHOM pPEXHUME U B CBS3U
3THUX CHUCTEM MEXIY COOOH M SKBUBAICHTHBIMU CUCTEMaMH YMHBIX JOMOB JKHJIOTO paiioHa

[Tpu s TOM MpHOpHUTETHOE 3HAUEHHE TPUIAETCS KHOSPHETHIECKOI 0€30ITacCHOCTH |
BO3MOKHOCTH HMCITOJIb30BaHUS B MHPPACTPYKTYPHBIX CHCTEMaX YMHOTO JoMa Hanbosee
KOHIIEHTPUPOBAHHBIX MOOUILHBIX MPUITIOKEHUI



IMpennoxenue no cucreme nojydeHus npodeccunoHaJIbHOM nHGOPMALMU U3 HUHTEPHETA

B kadecTBe OCHOBHOTO MHCTPYMEHTA BBICTYIAET ONTUYECKUI JUCK HA KOTOPOM HAaHECEHO
KOAMPYIOLIee MOKPHITHE B KOJIBIIEBOM 30HE B KOTOPOU HET MH(POPMALIMOHHOM 3aMucH;

B kadecTBe BCIOMOTaTeIbHOIO HHCTPYMEHTA BBICTYIIAET MUKPO-CEHCOP, KOTOPBI BCTPanBaeTCs
B JINCKOBOJI;

Curaan oT MUKpO-CeHcopa GOPMHUPYETCsI IPH U3MEPEHUH TOJIIUHBI TIOKPBITHS; TOYHOCTH
n3mepenus ,- 100 anrcTpeM 1 3TO BEJIMUKMHA Ha KOTOPYIO OTJIMYAETCS Kakaasi TPYIIa TMCKOB OT

JpYroi TpyTIIbI;

Cursan oT MUKpPO-CEHCOpa SBISETCS KOJIOM ISl BXOJ]a B MAaCCHUBHI HHPOPMAITUH, pa3MeIIEHHBIE
B UHTEPHETE;

[IporpaMmMHOe oOecrieueHue T0KHO aBaTh BO3MOXKHOCTD UACHTH(PHUIIMPOBATH CUTHA OT
MHUKPO-CEHCOpa U B CIIyuae COBIIAJICHUS CUTHAJa C STAJIOHHBIM OTKPBIBATh MacCHUBBI
nHpOpMAIINY U B TIpoIiecce e€ CKaYMBaHUs MPOIOJDKATh KOHTPOJIHUPOBATH JOCTOBEPHOCTD
CUTHaJa JI0 3aBEpPIIEHUS Mpollecca CKauuBaHusl HHPOPMAIIUH ;



OT0 AaéT BO3MOXKHOCTh IIPEJOTBPATUTH 3aMEHY JUCKa BO BPEMs 3aIlMCH Ha
HEJIMLEH3UPOBAHHBIN;

[Tonnenare Takoil IUCK HEBO3MOXKHO, TaK KaK TOJIIMHA MOKPBITHS ONpeessieTcs Mpu
W3TOTOBJICHHUH U , 1a)K€ UMEs TAaKOM JMCK , HEBO3MOKHO UM BOCIIOJIb30BaThCs, 0€3 MUKPO-
CEHCcopa ,HaCTPOEHHOTI'0 Ha CTPOT'0 ONpEAEIEHHBIN XapaKTep CUTHAJIA;

JIMCKH 1 CEHCOPBI MOT'YT BBIITYCKATHCS HA JTFOOOM CEroHs CYLIECTBYIOIIEM IIPOU3BOJICTBE
ONTUYECKUX JTMCKOB; AUCKU MOT'YT BhIITycKaTbes cepusimu 1o 100 — 250 mTyk ¢ ogquHaKoBOM
TOJIIMHON KOJUPYIOIIEH JICHThI U C KOMILJIEKTOM CEHCOPOB;

Kaxplit mosp30BaTesib MOKET IPUOOPECTH OJHY WIH HECKOJIBKO CEpHil IMCKOB U MCIIOIb30BATh
UX MIpH paboTe C UHTEPHETOM;

ITo TakoMy ke MPUHIMITY IPOrpaMMBbl U Jpyrasi HH(GOpMaLUs MOT'YT pacchbUIaThCs
[10JIb30BATENSIM, TOJIBKO B 0OPaTHOM HOPSI/IKE, YTO FapaHTUPYET MOJIHYI0 KOH(UAECHINATBHOCTh
U 3alUTY IIPU HAXO0XJACHUU B UHTEPHETE OT HECAHKLIMOHUPOBAHHBIX ITOCJIAHUI U BUPYCOB;

D710 04YeHb 001mas HHGOPMAIUs , U eCIH €€ KBATH(PUITUPYIOT KaK 3aCTyKUBAIOIIYIO
BHHUMaHUs, TO TPYIINa HE3aBUCUMBIX H300peTaTenieil Moryia Obl IeTanu3UpOBaTh 3TOT MPOEKT;

BBuny T0Oro, 4To MEXaHM4eCKasi 4aCTh 3TOT0 MPOEKTa B IPUHIMUIIE PEAIIM30BAHA , 3TOT IIPOEKT ,-
3TO MPOrpaMMHOE 0OeCTIeYeHre, YTO MOXKET ObITh CTAHET OCHOBOM MPOEKTa B 3TOM
HaIlpaBJICHUY;

Ha 0a3e u B cocTaBe MOOMIBLHBIX HpI/IJ'IO)KeHI/Iﬁ CO31aHbI 3(1)(1)CKTI/IBHBIC CHUCTCMBbI KOHTPOJIA
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JKecTkuit MAarHUTHBIN JUCK JJ1s1 HAKOTUTENEH NaMITH M EPCOHATBHBIX KOMITBIOTEPOB B
CUCTEMax YMHOTO JIOMa ,MMEIOIINI TOJIOKKY, U3TOTOBICHHYIO U3 CIIJIaBa HA OCHOBE OepUILIHS



U JIEKTPOJIMTHYECKOE MOKPBITHE B BUJIE MOACIOA MO (PeppPOMATHUTHBIM CIOEM, BBIITOJIHEHHOE
10 TEXHOJIOTUU YCKOPEHHBIX CTPYMHBIX IEKTPOXUMHUUYECKHUX ITPOLIECCOB

1.

TexHUKa U TEXHOJNOTHS MOJIy4EeHHUS CIIaBa Ha OCHOBE Oepuiuius ; Metamnypruyeckas
Y4aCcTh TEXHUKH U TEXHOJIOTHHU ; 000PYJIOBaHUE ; CIICIHATIBHBIC HCXOAHbIC MAaTePHAIIHI ;
OpPUTHHAJIbHBIE MTPOLIECCH ; MATEHTHO-IUIIEH3UOHHAS CUTYaIUs ; BO3SMOKHOCTD
ABTOHOMHOTO HCIIOJIb30BAHUS U pealln3allii, BO3MOXHBIE (POPMBI peanu3aiui ;
HaJIMYUe TOTOBBIX 00pa3LOB ; HAIMYKE IPOTOKOJIOB UCTIBITAHUH ; COOTBETCTBUE
JICMCTBYIOIIMM CTaHAApPTaM ; ITapaMeTphl UMEIOIIe HauOoIblIee BIMSHIAE Ha O0IIYIO
3¢ (PeKTUBHOCTD U MX KBaTU(UKALINA [0 TEXHUYECKON JOKYMEHTALUU U CTaHIapTaM ;

TexHuka 1 TeXHOJIOTHsI 0€30TXOJHON PE3KH CTEPKHS U3 CIUIaBa HA OCHOBE OepuILIus
JUIS TIOJIy4EHHMSI 3arOTOBOK ITOJUIOXKEK KECTKOIO MATHUTHOIO JUCKA ; CIIELIMAIIBHOE
TEXHOJIOTHYECKOe 000pyI0BaHUE M OCHACTKA ; CIIELUAJIbHbIE HHCTPYMEHTHI ;
BO3MOXXHOCTH MPUMEHEHHSI HHCTPYMEHTOB U 000PYAOBaHUS IS TOPE3KU APYTHX,
CXO/IHBIX C CIUIABOM Ha OCHOBE OEpHILIMSI MATEPUAIIOB ; ATEHTHO-JIHIIEH3UOHHAS
CUTyalUs ; COOTBETCTBUE JECUCTBYIOIIMM CTAHAAPTAM ; HAJIMYME HECTAHAAPTHBIX
apaMeTpoB , MOJOXKUTEIBHO BIUAIOMINX Ha 3(QPEKTUBHOCTD Ipoliecca ; HaTuYue
IPOTOKOJIOB HCIIBITAHUH ; HATMYKE 00pa3LioB sl TPE3CHTAINH ; BO3SMOXXHOCTb
aBTOHOMHOTO ITPOU3BO/ICTBA U PEATTM3aLMHU ; HATMYUe 0COOEHHOCTEH B TEXHOJIOTHH
IIPOU3BOJCTBA, IPUMEHEHUS , XPAHEHUS U aJaliTalliy K CYIIECTBYIOIIEMY
000pYyIOBAHUIO AJISl PE3KH ; CTOUMOCTh 3JIEMEHTOB IIPOLiecca U3rOTOBICHUS U
CTOMMOCTbD M3/EJIMI C OPUTMHAIILHON TEXHUYECKON XapaKTEPUCTUKOM,
paccMaTpUBaEMBbIX KaK OPUTMHAJIBHBIN POAYKT AJIS Peau3aluu;

TexHuka U TEXHOJIOTHS BBICOKOB(l)(i)CKTHBHOfI I_HJ'II/I(I)OBKI/I U TTOJIMPOBKHU 3ar0TOBOK
MOJJIOXKEK JJIS )KECTKUX MAarHUTHBIX JTUCKOB HAKOIUTEJICH ITaMsITH , ClI€IUaJIbHOC
TCXHOJIOTHYCCKOC O6Op}7)10BaHI/Ie, TCXHOJIOTNYCCKAasd OCHACTKAa U UHCTPYMCHT ;
TEXHOJIOTHISCKHI MapaipyT nponecca ; OonCpanuoOHHBIC KapThI IpOoLecCa ; HAJINYNEC
06pa3u0B I IPE3CHTAllUH,; COOTBETCTBUC TpeGOBaHI/IHM CTAaHAAPTOB ; SKOHOMHUYCCKUC
IMMOKa3aTCJii U CHBI ; BAPUAHTHI IIPOU3BOACTBA U PCAIN3alluN, BKIIIOYasA aBTOHOMHBIC,
MNAaTCHTHO-JIMLICH3NOHHAA CUTYyallus;

I'oToBas MNOJJI0KKa-3aroToBKa IJId JKECTKOTr0 MarHUTHOTO AUCKA, KaK U3ACITUC-IPOAYKT
" 3aroToBKa aJid )IaHI)HCfIHIPIX (1)I/IHI/IHIHI>IX onepaunﬁ ; OITMCAHUC MTPOAYKTA ,
TCXHUYCCKAs XapaKTCPpUCTUKA ; CTOUMMOCTD ; HAJIMYHNC 06pa3u0B JJIL IPE3CHTAIIUA |
COOTBETCTBHC HeﬁCTBYIOHIHM CTaHJAapTaM ; YCJIOBUA XPpaHCHUA ; TCXHOJIOTMYCCKaAsA Tapa
u 06pa3u51 YIIAKOBKH ; CIICHUAILHBIC YCIIOBUSA ITOCTABKH ; MCTOJHUKA U ITPOrpaMMBL
HCIIBITaHHI 5 PE3YJIbTAThl MPOBEACHHBIX HCIIBITAHUI B TECTOB 5



Ha pucynke noka3aHsl IpuMepbl OJHOPA30BBIX JIa3€PHBIX MHCTPYMEHTOB , K&XK/bIH U3 KOTOPBIX
UMEeT CUCTEMY KOJAMPOBAaHUS , padOTAIONIYIO Ha 0a3e MPUHIIUIIOB AIEKTPOMArHUTHOM
PE30HAHCHOM CIIEKTPOCKONUU
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Wcnonb3oBanue A1 KOAUPOBAHUS pabOYUX UHCTPYMEHTOB U JIEMEHTOB HHPPACTPYKTYPbI
YMHOI'O IOMa a TaKkKe JJI1 M aKTUBHOI'O KOHTPOJIS Ka4eCTBA JUCKOB HOBOT'O NIOKOJIEHUS ,-
TEXHOJIOTUH , Oa3UPYIOLINXCSA HA TEXHUKE AJIEKTPOMATHUTHOM PE30HAHCHOM CIIEKTPOCKOIHNH U
MarHMTHOTO PE30HAHCA B COYETAHUN C HOBEUIIUMU TEXHOJIOTUSAMU , KaK , HAIPUMeEp , -
TexHoJoruu PazmepHoro n36uparenbHOro TpaBJIeHUs METallja , IPEeICTaBIsAETCs B
CYIIECTBYIOIEM MOJIO)KEHUHN YKOMITJIEKTOBAHUS CIIELUATILHOTO 000pY0BaHUS CTPYKTYP
YMHOTO JoMa Haubosiee MpeArnovYTUTENbHbIM, TAK KAK UMEHHO 3Ta TEXHUKA M03BOJISET

IMPOU3BCCTHU CPABHUTCIIbBHYIO OIICHKY Ka4€CTBA MCKAY ONITUYCCKUMU U MAIrHUTOPE30HAHCHBIMHA
METOJaMU U croco0OHa JAaThb pa3BUTHC HOBBIM MHTEIPATUBHBIM TEXHOJIOTHUAM , KOTOPBIC CTAHYT
0a30BBIMH B MMPOU3BOACTBEC U p€ajin3alluu IJid CUCTEM YMHOI'O 1IOMa U UX S5KBUBAJICHTAM
HAKOITMTEJICH ITaMsITH HOBOTO IOKOJICHHS C y‘IéTOM BHEAPCHUA U IIOBCEMECTHOM OKCILTyaTaluu
KBAHTOBBIX KOMITBIOTCPOB M UX 3KBHBAJICHTOB,

KpOMC TOTO HOTpC6HOCTB B CUCTEMAX YMHOT'O JOMa B BO3MOKHOCTHU pa6OTBI C DJICMCHTaMH
HCKYCCTBCHHOI'O MHTCJJICKTA U HCKYCCTBCHHBIX HCﬁpOHHBIX CeTel MOJHOCThIO BOCHOIHISTCS 3a
CUéT NEPCUNCIICHHBIX THHOBAIITMOHHBIX TEXHOJIOTHit
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[Ipennaraemast TexHosorust 0a3upyercs Ha MPUHIUIIAX MAarHUTHOTO U 3JIEKTPOMArHUTHOTO
PE€30HaHCa U 3IEKTPOMArHUTHON PE30HAHCHOM CIIEKTPOCKOINUH , pEATM30BaHHBIX B CEHCOPHBIX
JTaTYNKax ¥ HHPPACTPYKTYpE, pa3padOTaHHBIX 0 KOHIIENTYaIbHBIM MOJIEISAM H3JI0KEHHBIM
aBTOPOM HACTOSAIIEH KHUTH C TPYNIION HE3aBUCUMBIX U300peTaTeneii , a Takke B HaHO
KOMITO3UTHOM MaTepuaje B BUa€ chepruuecKuX HaHO-KaIlCyll U3 Aapa ,- aMopQpHOro xenesa ,
MOKPBITOTO 000JI0YKOM U3 peKO3eMeTbHBIX METAJNIOB WM U3 Aapa U3 aMOp(HOro xkenesa
MTOKPBITOTO MOCJIE0BATENbHO 000JI0YKaMU U3 KOOAIbTa U aJIOMUHUS; HAHO KaIlCyJIbl
HCIIONB3YIOTCS B KAYECTBE MAarHUTHBIX METOK;

B ciyuae usrorosneHus Aucka B BUI€ MOHOJIHUTA , TO €CTh COCTOSAIIETO U3 ABYX CIOEB, IPU
CKJIEMBAHHHM CIIOEB BHOCUTCA B ONPEACIEHHOM MECTE MaTepral MArHUTHBIX METOK , HaMuue
KOTOpOT0 3aTeM (PUKCHPYETCs MarHUTHBIM -pPE30HAHCHBIM CEHCOPOM, BCTPOEHHBIM B
KOHCTPYKIUIO JIpaiiBa;

B nmto60M cimydae pa3paboTKu TPUHIUIIUATBHBIX TU3aAWHEPCKUX PEIICHUN IS TOTyUeHUs
BO3MOYXHOCTHU MIPUMEHUTH UX B YCIOBHIX HHAPACTPYKTYPBI YMHOTO JOMa MPOJOIIKAOTCS U
CYIIECTBYIOIME 110 COCTOSHUIO Ha CETOJIHS MOJEIH U IPOTOTHIIBI UCIIBITAaHBI M CITIOCOOHBI
WHTETPUPOBATHCS B HOBBIE PEILICHUS
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ABTOp , UCXO/S U YUUTHIBas CEM(PUKY U OCOOCHHOCTH SKCILTyaTallud HHPPACTPYKTYPHBIX
3JIEMEHTOB YMHOTI'O JIOMa , - PacCMaTpUBAET CUCTEMbI OECKOHTAKTHOT'O KOHTPOJIS U
UACHTUUKAIMY , Oa3UpYIOIIHECcs Ha MPUHLUIAX 3JIEKTPOMArHUTHOM pe30HAaHCHOM
CIEKTPOCKOIUH OJTHUM M3 HauboJiee MPOCThIX M peajbHbIX NEePCHEKTUBHBIX HAlpaBJICHUI B
JaJbHENIIIeM pa3BUTUH TEXHOJIOTHI oOecriedeHts] KHOepHEeTHUECKOH 0e30MacHOCTH B YCIOBHSIX
YMHOTO JOMa ¥ Ha MPEeANpUATHAX C CI0KHBIM IPOU3BOJCTBEHHBIM IIUKJIOM M B 3TOM CBsI3M ,
YUUTBIBas pe3yibTaThl MPEABAPUTEIHLHOTO KBATH(PUKAIIMOHHOTO TECTUPOBAHUS 3TOTO METO/1a
MpesiaraeT cleAyolne BbIBOIbI U 3aKJIFOUEHUS! B OTHOIIEHUN BHEAPEHUS B YCIOBHUIX YMHOIO
JIOMa U €0 KBUBAJICHTOB
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T S

Craryc NpOEKTOB , CBA3aHHBIX € 3AIIUTHBIM KOAUPOBAHUEM 3JIeKTPOHHBIX NIPHOOPOB ,
ONTHYECKHUX JMCKOB U HH(POBBIX BHEIIHUX HOCHTe el HHPOPMAaMU IPHMEHsieMbIX B
HHQPACTPYKTYPHBIX 3JIEeMEHTAX CUCTEM M MOJCHCTEM YMHOI'0O 10Ma

B cnoxuBmieiics nepapxuu Hu(GpOBBIX TEXHOIOTUH U UX PA3IMYHBIX KOMMEPUYECKUX
anIIMKaIHi B KadyecTBE 00bEKTOB BHEJIPEHUS U UCIIOIb30BAHUS PACCMATPUBAIOTCS HE TOJIBKO
anIuIMKaluY JUIsl YMHOTO JIOMa , HO U 00Jiee yHUBEpCalbHbIE allVIMKAllUA TPUMEHUMBIE JUIS

such as smart home, smart building, smart city, smart car , - 5to He Bce Bo3MOKHbIE
00JIaCTH BHEJPEHUS , HO MX Ha3BaHUSIM MOKHO CYAMTb O CTETIEHU PAaCIpOCTPAHEHUS 3TUX
HOBBIX TEXHOJIOTHH , HarpuMep Tosbko koMnanust CAMCYHI nonana 6onee 1600 naTeHTHBIX
3asIBOK I10 3TOM TeMaTuKe 3a nepsblid kBapran 2021 roga

O0mas nupopmanus

Bce mpoeKThI 3T0# rpyIiibl TEXHUYECKUX PEUICHHH 0a3upyroTCs Ha OJJHOM METOJIe
KOJIMPOBAHUS U TTOCIICTYIOIIEH MACHTH(UKAIINY 3aITUCH KOJUPYIOIIETO dJIEMEHTa

CyIHOCTh NPUHIUIIA COCTOUT B HAHECEHUH Ha 3alUIIAaeMblii 00bEKT KOJUPYIOIIETO MOKPHITHS
WJIM €0 TeXHOJIOTHYECKOro SKBUBAJIEHTa W MOCIEAYIOLIEr0 U3MEPEHUS TOJIIUHBI ATOTO
MOKPBITHS , ONIPEACIIAIONIETO COBNAICHUE UIIM HE COBNAJCHUE PE3yJIbTaTOB U3MEPEHUS C KOJOM
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[Tpu coBmazeHNy MOTYYEHHOTO PE3yIbTaTa C YCTAHOBICHHBIM ITPOMCXOANT MOJIOKHUTEIbHAS
UACHTH(UKAIMS KOJUPYIOLIETO 3JIEMEHTa, IIPH HE COBIA/ICHHUH , - IIPOUCXOJUT OTPULIATEIbHAs
uAeHTH(UKAIMSA M OCTAHOBKA MJIM OJIOKMPOBaHKE pabodero nukia o0OpYyAOBaHHS HIIH
notpeOuTesns HHGpOPMaIUK, HAIIPUMED , - KOMITBIOTEPa

JlonmoJiHUTE/IbHbIE TEXHOJIOTHYECKHE 0COOEHHOCTH

TexHomOrMueck BOMPOCHI HAHECEHUS CIIEUANIBHBIX TOKPBITUHA PELIEHBI U 3T TEXHOJIOTHSI
ObUIa MHOTOKPATHO ITPOBEPEHA HAa aHAJIOTUYHBIX 3a/1a4aX, CBA3aHHBIX C KOHTPOJIEM TOJIIIMHBI
IUIEHOK Ha NaHEJSIX COJHEYHbIX OaTtapell U B TpaJULIOHHOM IOJTYIPOBOJHUKOBOM
IIPOU3BOJICTBE

JlonoJiHUTe/IbHbIE 0COOEHHOCTH M BO3MOKHOCTH IIPUMEHEHH S TEXHOJIOTHH ,
NMPUMEHHUTEJIBHO K HOBBIM YCJIOBHUSIM , BOSHMKIIMM HAa PbIHKE HOCUTeJ/Ieil U HAKOMUTe el
uHGOpMALUM B TEYECHUH MOCJTEAHEr0 roa M B CBA3H C MOSIBJICHUEM M YCKOPEHHbIM
Pa3BUTHEM PbIHKA NPOAYKTOB H YCJIYI JJIsl BHeAPeHHUs B 00J1aCTAX such as smart home,

smart building, smart city, smart car

B cBsi3u ¢ mosiBIIeHNEM HOBBIX (DOPMATOB 3aIMCH M YTEHUSI HA ONTHYECKUX HOCHUTEISX
nHGOPMAIINY C UCTIOIH30BAHNEM TOITyOBIX JIa3€POB, U B CBSI3U C HAYaJIOM IPOHU3BOJICTBA
MHOTOCJIOMHBIX ONTHYECKUX JHUCKOB , 0a3UPYIOIIMXCS Ha 3TOH K€ TEXHOJIOTUH, TIPEI0KEHHbBIE
MPUHIUIB ¥ TEXHUYECKHUE PEIICHUS TI0 3alIUTHOMY KOJAMPOBAHUIO TipruoOpenu ené Oopiiee
3HAa4YCeHHUE, TaK KaK KOJIMYECTBO 3aMCaHHON HH(OpMAIK HA KaXKJOM JUCKE YBEITHUUBACTCS U
OTCYTCTBHE 3aLUTHI IPUBOJUT K BCE OOJIBIIMM MOTEPSIM CEKPETHBIX MU KOH()UICHIINAIBHBIX
JAHHBIX

B nononHenue k yxe nepegaHHoil nHpopMauu HEOOXOIUMO YKa3aTh BO3MOXKHOCTH IO
KOJMPOBAHUIO KAXKJIOTO CJIOSI B MHOTOCTIOMHBIX TUCKAX , IPH KOTOPOM KOJUPYETCS KaK bl
YPOBCHDb CJIOEB 3aIuCH, 4YTO ABJIACTCA CYIICCTBCHHBLIM YCOBCPIICHCTBOBAHUEM CUCTEMBI
(bopMaTUpOBaHUs ONTHUYECKOTO HOCUTENS MH(OPMALIUU B TPEXMEPHOM BBIPAKEHUU U SIBIISIETCS
cpeacTBoM obecrieueHus ( Ut 0c000 BaKHOM U CeKpeTHON MH(POpMaIUK ) JTOKAJIbHOTO
n30MpaTeNbHOrO KOAMPOBaHHsI HH(POPMAILIUY B TIPE/Ieax OAHOIO IUCKa

Opra}msaum{ KOPIIOPATHUBHBLIX CUCTEM 3AIIIUTHI , IPUMECHHUMbBIX H B CTPYKTYpax YMHOI'O
AOMA U UX IKBUBAJICHTAX

[IpennoxeHHass TEXHOJIOTUS MTPU OPraHU3AIUU CHCTEMBI 3aIIUTHl HH()OPMAIIMOHHBIX TTOTOKOB B
npezesiax 0JTHON KOpPIopaluu 00eCTIeUnBaET 3alTUTy Ha HECKOJIbKIUX CHCTEMHBIX YPOBHSIX,
BKJIFOYAsl M OTCJIC)KMBAHUE B CUCTEME PEAIbHOTO BPEMEHU COCTOSTHUSI M MECTOHAXOKIACHUS
KaXJ0ro JUCKa , UMEIOILIETOCs B KOPIOpaIuu

[Ipu ucnonb3oBaHUM MPEITIOKEHHBIX METOJ0B KOJUPOBAHUS , IS 3aIIUTHI UH(POpPMALIMK Ha
MOOMJIBHBIX BHEITHUX HOCUTEISIX HH(POPMALIUH, IIPENoIaracTcs NojaydeHne Tex e
MIPEUMYIIECTB , YTO U NPU NIPUMEHEHUH Ha ONTHUYECKUX HOCUTENAX M HAKOIUTENSIX
nHpopmManuu
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H3meHeHus1 B CTPYKTYpe M TPAHHMIAX UCIIOJIH30BAHMSA MPOAYKTA , CO3JAHHOIO B
pe3yJbTaTe peaju3alu NpPoeKTa

Takum oOpa3om Ha O6a3e aHATTOTUYHBIX PEIICHUN MOYKHO CO371aTh KAK MUHUMYM JIBa TIPOCKTA C
OOJBIINM KOJTHYECTBOM AIMIIUKAIIUN B KAXKIOM , - IPOSKT TEXHOJIOTUH JJIsi KOAUPOBAHUS
ONTUYECKUX HAKOMUTENIEeH HH(POPMAIIUU B BUJC TUCKA , BKIIOYAIOIINIA U COOTBETCTBYIOIICE
AQHAJIMTUYECKU — CECHCOPHOE YCTPOMCTBO , KOTOPOE MOKET B CBOIO OYEPEb UMETh MHOKECTBO
aNTUIMKAIANA B CAMBIX PA3JIMYHBIX cepax U OTPACIISIX; U MPOCKT JJIsl KOJAUPOBAHUS U 3aLTUTHI
nH(OpMAIIMY HA MOOWJIBHBIX BHEITHUX HOCHUTENSX WH(OPMAIINY, BKIIOYAOIIHA U
COOTBETCTBYIOIIEE MOOWJIBHOE WM CTAIIHOHAPHOE CCHCOPHOE H3MEPHUTEITHFHO — aHATUTUICCKH —
CPaBHUTEIBHOE YCTPOUCTBO , TAKKE UMEIOILIEE MHOKECTBO AIIUIMKALMM U TU3aiiH — MOJIEJIEH

JonmosiHUTE/IbHBIE YCTPOMCTBA M CUCTEMBI , KOTOPbIE MOT'YT OBITH CO3IaHbI HA 0a3e Tex ke
NPUHUMNHATbHBIX TEXHOJOTHYECKUX PeleHuil

B coctaB npoekToB 1pu TpeOOBaHNUU NOTPEOUTENSI IPOEKTOB MOKET OBITh BKIIIOUEH pazjien ,
KaCaIOMIMKCS TOTIOTHUTEIBHBIX YCTPOUCTB , C TIOMOIIBIO KOTOPHIX ()OPMHPYETCS BCS
KOpHOpaTHBHAasl CUCTEMa OXPAHbI U 3allUThl HH()OPMALIMOHHBIX IOTOKOB B IIpe/eIax 0JHON
KOPTIOpAIMK WM TPYIIBI Kopropamwid uinu ( o Poccuiickoii crieruduke , - ToCKOPIopanui )
OTJEJBbHBIX HAYYHO — MCCIIEOBATEIbCKUX YUPEXKIACHUN , aKaIEMUUECKUX HHCTUTYTOB U
KPYIHBIX YUPEXKJIECHUN B CUCTEME 3/IpaBOOXPaHEHUS

B kauecTBe criennaibHOTO IpOAYKTA MOKET OBITh co3gaHa CUCTEMaA 3alllUThI I/IH(bOpMaI_[I/II/I HC
TOJIBKO B 00JIaCTH XPpaHCHHUS HO U B OHepaTHBHOﬁ obnactu , [IpH ICp€1av4C KOMaHa U CUT'HAJIOB B
YCIOBUAX apMeﬁCKHX yacTen u COCI[I/IHeHI/Iﬁ H B YCIIOBHUAX MOPCKOI'O (1)J'IOT8.

B coBpeMeHHBIX yCIOBUSX , KOT/1a HHGOpMaIUs KOHIIEHTPUPYETCSI B OTHOCUTENILHO OYEHb
MaJslbIX pa3zMepax u o0bEMax yCTpOUCTB /Ui €€ XpaHEHHs], BO3MOXHBIN yiepO ot
HECAHKIIMOHMPOBAHHOTO WJIM PECTYIMHOI0 BX0/1a B 3TU MAaCCUBBI MH(YOPMALIUU , MOXKET OBITh
IIPEJOTBPAILEH WIH JOKAIM30BaH NP MOMOIIM CO3/1aHUs CIELHaIbHON HHPACTPYKTYpHI
yKa3aHHbIX 3aLIUTHBIX CUCTEM , KOTOpPasi MOXKET ObITh CTaH/IapPTU30BaHa B Ipezenax cuenuduku
JAHHOTO MUHUCTEPCTBA , IJIABHOT'O YIPABIIEHUS WIHA CTPYKTYPHBIX KOPIIOPATUBHBIX
COEIMHEHUH U MpeanpusITHii 60jiee HU3KOTO OPraHU3allMOHHOTO YPOBHS

Konduaenunanbnocts nHpopManuu

Bbonee nonpoOHO ( B 00bEMAX BBIXOASAIIUX 3a MPEAEIIbl HAIPABIEHHOM paHee Mpe3eHTalu 1
WITIOCTPATUBHBIX MaTepHajiax K Hei ) Bcs HeoOxoanMas MH(popMaIus MO>XeT ObITh
NPeOCTaBlIeHa MPU JOKYMEHTAJIBHO — IOPUANYECKOM (POPMYIMPOBAHUU HaMEpPEHHM
MOTEHIMAIBLHOT0 MOTPEeOUTENs WM NapTHEPA , OCIE MOJNUCAHUS C HUM JJOTOBOPOB O
KOH(HIESHIIMATBLHOCTH ( 10 B3aMMHO COTJIACOBaHHOM , mpuemiieMoi JJ1si 000MX CTOPOH ,
IOpUANYECKOl popme )
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CpaBHHUTe/IbHAS XaPAKTePUCTHKA 3AIIUTHON TEXHOJOTHH AJIsl ONTHYECKHUX AUCKOB,
MOCTPOEHHOI HA NPUHIUNAX Pa3MepPHOH WIeHTHPUKANMH MAPKUPYIOLIUX
TOKONPOBOJSIIINX CJI0EB, HAHECEHHBIX HA IOBEPXHOCTSAX JMCKA , CBOOOJHBIX OT
HH(OPMALMOHHBIX MACCHBOB U HAXOASIIUXCA B pa0o4eM MOJIOKEHUH JMCKA B
NOCTOSIHHOM MHAYKTHBHOM U Pe30HAHCHOM 0€CKOHTAKTHOM B3aHMO/JEHCTBHM C CEHCOPAMH
, BCTPOCHHBIMH B C€PBO-CHCTeMY JUCKOBO/A

ITPOBJIEMbBI , CYIHECTBYIOIIUE HA PBIHKE CUCTEM OIITUYECKHUX
HOCHUTEJEA UH®OPMAIIUHA BO3MOKHOCTH ITPA UX PEIIEHUN B PAMKAX
NHOPACTPYKTYPBI YMHOI'O JIOMA:

1. CymiecTByromniye CUCTEMBbI 3alIUThl ONITUYECKUX HOCUTENEH HHPOPMAIIH CPABHUTEILHO
JIETKO B3JIaMbIBAIOTCS;

2. llpu cyuiecTByromIei CUCTEME 3alUThl HEBO3MOXKHA ObICTpast U 3 (eKTUBHAS
UACHTU(DUKAIMS ONTUYECKUX HOCUTEIeH NHPOPMALIMH 110 X MPUHAIICKHOCTH, YTO
MIPUBOJIUT K HECAHKIIMOHUPOBAHHOMY U3BATHIO ONTHUYECKUX HOCUTENIeH nHpopmanmu u3
, HallpMep KOPIIOPATUBHOI'O N0JIb30BaHUs, WK HA000POT HECAHKLIMOHUPOBAHHOE
BBEJICHUE B KOPIOPATHUBHBIE MH()OPMAIIMOHHBIE MACCUBBI HOBBIX HEYUYTEHHBIX
HOCHTEJIEH , UTO JENaeT NPAKTUYECKU HEBO3MOXKHBIM KOHTPOJIb 332 COXPaHHOCTHIO
nH(pOpMaILIUY B paMKaxX KOPIOpAaIlHH;

3. B cymecTByommx KOPIOpaTUBHBIX CXeMax XpaHEHHsI U UCIIOIb30BaHU HH(OpMAIH HE
MPEACTABIISIETCS BO3MOXHBIM MPEJOTBPATUTh UCIIOJIb30BaHUE HA TEPPUTOPUU
KOpHOpaluii MOpTaTUBHBIX KOMIIBIOTEPOB COTPYIHUKOB U HET BOZMOXHOCTHU
IPEJOTBPATUTh UCIIOJIB30BaHUE KOPIIOPATUBHBIX HOCUTENEH HH(OpMAIMK , BRIHECEHHBIX
3a Mpeiesbl TEPPUTOPUHN KOPIIOPALIMU WIIM YMHOT'O JI0Ma ; 3TO PUBOIUT K yTEUKE
nHGpOpMAaLUU U CePbE3HBIM MTOTEPSIM ;

4. BbIX0/ Ha PHIHOK MOPTATUBHBIX MIEPCOHANBHBIX KOMIIBIOTEPOB, B KOTOPBIX OTCYTCTBYET
HaKOMuUTeNU HHGOPMAITUHU B BUIE KECTKUX MATHUTHBIX TUCKOB U KOTOPHIE
OpPUEHTUPOBAHBI HA MOJTYyYEHHE HEOOXOIUMBIX TPOrPaMMHBIX IPOAYKTOB U3 CETEH
WutepHera, TpedyeT 0co00ro KOAUPOBAHUS ONTHUECKUX JHCKOB, KOTOPOE MOYKHO
HCIOJIb30BaTh B KAYECTBE CEKPETHOTO MEPCOHAIBLHOTO KOJIa /1JIsl I0JIb30BaTeIIeH;

NPEUMYIIECTBA ITPEJIJIOJKEHHOM TEXHOJIOT'MM OTBEYAIOIIAE HA
CYHWECTBO, BbISABJEHHBIX HA PBIHKE CUCTEM OIITUYECKUX
HOCUTEJIEH UHO®OPMAIIUU, TTPOBJIEM :

1. Mmeercss MHOKECTBO BapUaHTOB TOJIUH KOJUPYIOIIUX MOKPBITUH, KOTOPbIE MO3BOJISIOT
HMMETh MHOYKECTBO BAPUAHTOB 3alIUTHOIO KOJIa, B OTJINYUE OT U3BECTHBIX TEXHOJIOTHH,
KOTOpbI€ UMEIOT TOJILKO OJIMH BapHaHT KOJA;

2. B mporecce HaHeceHHS TOKPHITHS TPUMEHSIETCS TEXHOJIOTHSI KOHTPOJIS TIOJHOCTBIO
UJICHTUYHAS TEXHOJIOTUHU JAEKOJIMPOBAHHUS , UTO MO3BOJISIET MTOJIHOCTHIO KOHTPOJINPOBATH
Ka4yecTBO KOJMPOBAHHUS B MPOIIECCEe U3TOTOBJICHUS IUCKa, 0e3 yJaleHHs TUCKa C
KOHBelepa , B OTJIMYHE OT CYILECTBYIOIINX TEXHOJIOTH, B KOTOPBIX AUCK JIsl KOHTPOJIS
HEO0XO0AMMO YJIANATh C KOHBEHEpa M YCTaHABIMBATh B KOHTPOJIBHOE MTPHUCIIOCOOTICHUE;
TaKUM 00pa3oM KOHTPOIIb BEIOOPOYHEIH , @ B IPEI0KeHHON TexHoIoruH ,- 100%
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KOHTPOJIb, YTO MCKIIIOYAET BBITYCK OPaKOBAaHHBIX JHCKOB, KOTOPBIE B CYIIECTBYIOIIUX
TEXHOJIOTUSIX 0OHAPYKUBAIOTCS TOJIBKO BO BpeMs HKCILTyaTall1H;

3. B mpemnosxeHHOW TEXHOJIOTHH UMEETCSl BO3SMOKHOCTh KOAMPOBAHUS BCEX KATETOPHM U
THUIIOB JAUCKOB BHE 3aBUCUMOCTH OT (hopMaTa 3alicH U YTEHHS, B OTJINYUE OT
CYIIECTBYIOIIUX TEXHOJIOTHH , B KOTOPHIX KOJUPOBAHHUE 3aBUCHUT OT (hopMaTa 3arucH u
YTEHUS JUCKA;

4. B npeayioxKeHHON TEXHOJIOTUH KOAUPYIOIIEE NOKPBITUE MOXKET CIYKUTh OCHOBAHUEM
JUISL IEPCOHABHOIO CEKPETHOTO KOJa UK mu@pa , 4ero HEeT B CYLIECTBYIOIINUX
TEXHOJIOTHSIX;

5. B npemioxeHHON TEXHOIOTUU CEHCOP NEKOAUPOBAHUS U UICHTU(DUKALIUY SBISETCS
MOOUJIBHBIM U MOKET UMETh HECKOJIBKO BAPUAHTOB [TIOCTABKH , B TOM UHUCIIE U
ABTOHOMHBI BapUAHT, HE CBA3AHHBIN C IUCKOBOJIOM, a B CYIECTBYIOIIUX TEXHOJIOTUAX
crcTeMa JIEKOIMPOBaHMsl YCTaHABIMBAETCS TOJIBKO B IMCKOBOJAX; TAKUM 00pa3oM
KOHTPOJIMPOBATh HAJTMYKE U NMPABUILHOCTh KOJUPOBAHMS MOKHO TOJIBKO B IPOLECCE
YCTaHOBKHM JIMCKa B AUCKOBOJ, a B IIPEUIOKEHHON TEXHOJIOTUU KOHTPOJIUPOBATh U
UICHTU(QUIMPOBATH KOJI MOYKHO BHE JUCKOBOJIa, HAIPUMED B Mara3uHax WM Ha
MIPOXO/IHBIX MPEANPHUITUN U YUPEKACHUH, YTO OCOOSHHO BaXKHO JJIsi 00ECTICUCHHUS
MIOJIHOTO peXuMa KOHPHUICHIIUATBHOCTH UH(POPMALIHH;

6. B mpemioxeHHON TEXHOJIOTHH JCKOJUPOBAHNE UCKITIOYAET KaKyI0 JIHOO 3aBUCUMOCTD OT
ONTHUYECKUX CUCTEM JIUCKOBOJIA, HO PE3YyJbTaThl JIEKOAUPOBAHUS MOTYT U3BMEHUTh
paboTy ONTHYECKUX CHUCTEM, HalIpUMEp CEPBO — IPUBO/IA ISl OPUEHTAIIMUA ¥ KOHTPOJIS
MOJIOXKEHUS (DOKyCa YUTAIOIIETO WU 3aMUCHIBAIOIIETO Ja3epa, B OTIUYHUE OT
CYILIECTBYIOIIMUX TEXHOJOTHI, B KOTOPBIX IIPOLECC AEKOAUPOBAHUS TIOJHOCTBIO 3aBUCUT
OT ONTUYECKUX AIEMEHTOB JIUCKOBO/IA, YTO YCIOKHAET €r0 KOHCTPYKIHUIO U PE3KO
CHIKAET HaJIEKHOCTD;

7. TlpemnoxeHHas TEXHOJIOTHS UMEET HECKOJIBKO HepapXuil MPUHLIMIHAIBLHON paboueit
CXEMBbI, UMEET THOKUH aJITOPUTM M MOXKET OBITh BCTPOCHA B JIIOOYIO OXPaHHYIO CUCTEMY
OINTUYECKOH MaMATH B TOM YHCIIE U B THOPUIHBIE HOCUTENIN HH(DOPMALIUK, UMEIOINE
KpOME ONTHYECKOI0 KOMIIOHEHTa U HOCUTENH , IOCTPOEHHBIE Ha IPYrUX 0a30BbIX
NPUHIUNAX; CYIIECTBYIOLME TEXHOIOTHU He 00JIaal0T yKa3aHHON THOKOCTbIO;

8. IlpemnokeHHass TEXHOJIOTHS TIO3BOJISIET UCTIONB30BaTh KOJI IMCKA KaK BBOJIHBIN TApOITh
U1 BXOZa B IpOodeccHOoHaIbHbIE MAaCCUBBI MH(OPMAIIMN HHTEPHETA, 4YeM He 001aJat0T
CYIIECTBYIOIIHNE TEXHOJIOTUH;

INPEABAPUTEJIBHOE OITPEJAEJIEHUE BA3OBOI'O ITPOAYKTA ITPOEKTA:

1. OcHOBHOIi CEKTOp PBIHKA ,- KOPIIOPATUBHBIE KIIMEHTHI U MT0JIb30BATENIH B HAACUCTEMAX U
nozxcucremax SUCh as smart home, smart building, smart city, smart car:
baHky U pUHAaHCOBBIE KOMIIAHUU;
[TpoMmbllLIEHHBIE KOPIIOPALIUY;
Hayuno — uccnenoBarenbsckue 1adopaTopuy;
TpancnopTHBIE KOMITAHUH, BOK3aJIbl, a9POIOPTHI K MOPCKUE MOPTHI;
Kpynnseie Toprossle cetu;
MyHununanbHbIe CIIyxKOBbI;
IIpaBUTENBCTBEHHBIE OPraHU3ALUN U YUPEKACHUS;
KpynHble MEIUIIMHCKHE YUPEKICHUS;
CtpaxoBbie KOMIIAaHUH;
Popna BoiCK BOOPYKEHHBIX CUII;
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[Monmuuust u criencityx0sbl;

2. IlpeaBapurte/ibHas OlleHKA 00bEMa PHIHKA;
CpenHsisi IeHa AUCKOBOJA C BCTPOGHHBIM MAarHHUTOPE30HAHCHBIM CEHCOpPOM cocTaBiisieT 350
nosutapos CIIIA;
Cpennsis 1ieHa 1ucKa ¢ KOJUPYIOIIMM KOJIBIIOM cocTaBiisieT 5 nosuiapoB CIIA;
CpenHee KOIMYECTBO JUCKOBOIOB HEOOXOIMMOE AJIsi OTHOTO KOPHOPATHUBHOIO KJIMEHTA ,- MO
nyHkty 1.1. ,- cocraBasier 1750; eHa TMCKOBOIOB )i YKa3aHHOTO KOPIOPATUBHOI'O KIIMEHTA
coctaBisieT ,- 612500 nomrapos CIIIA;
CpenHee KOMMYeCTBO TUCKOB , HEOOXOAUMOE ISl OJJHOTO KOPIIOPATHBHOTO KITMEHTA ,- IO
nyHkTy 1.1. ,- coctaBnsier 17500 ,- mo 10 AucKOB HA OAMH AUCKOBO; LIEHA JUCKOB JJIsI
YKa3aHHOTO KOPIOPATUBHOIO KJIIMEHTA cOcTaBisieT ,- 87500 nommapos CIIA;
OpHEeHTHPOBOYHOE KOJIMYECTBO KOPIIOPATUBHBIX KIIMEHTOB B COOTBETCTBUU C TyHKTOM 1.1.
cocrasiaeT 0oiee yeM 10 000;
OpueHTHPOBOYHBIN 00BEM PBIHKA JIJIsI KOPIIOPATUBHBIX KJIMEHTOB MO MYyHKTY 1.1. ,- cocTtaBmnser:
70 000 000 momTapoB ,Kak MUHUMYM, B TOJI;
Bcero o Bcem kateropusM KOPHIOPaTHUBHBIX KIMEHTOB OPUEHTUPOBOYHBIA T0OJ0BOI 00BbEM
pPBIHKA MOKET cOCTaBUTh Ha rnepBoM dtane 6osee 700 000 000 mommapos CILLA;

3. XapakTepuCTHKA NPOAYKTA;
[TpoayKT MpoeKTa ,- ONTUYESCKUI TUCK ¢ KOAUPYIOIIUM KOJIBIIOM U JIUCKOBOJ C BCTPOSHHBIM
CEHCOPHBIM MOJTyJIeM, KaK IPaBUIJIO COCTOSIIUM U3 TPEX MUKPO CEHCOPOB;
B ciryyae HEOOXOIMMOCTH CEHCOPHBIN MOIYITh MOXKET MOCTABIIATHCS O3 JUCKOBO/IA;
B ciyyae He06XOAMMOCTH KOMITaHHUS , BEAYIIAs MPOEKT, MOXKET MPEIOCTABIIATh YCIYTH IS
KOPIIOPaTHBHBIX KJIMEHTOB , OPTAaHW30BBIBASI BBO/ B JICHCTBUE CUCTEMBI KOAMPOBAHUS U 3AIIUTHI
nH(MOpPMALINH ,- IO KITIOY;

Ha PUCYHKC IMOKa3aHa MOACIIb YaCTU CUCTEM OCBCIICHHA YMHOI'O I0OMa Ha 0aze MOIIHBIX
JIa3€PHBIX TUOOO0B , O6€CH€‘-II/IB3IOH_[35I IIpHU BEICOKOM YPOBHE OCBEIIEHHOCTH MUHUMAaJbHbBIC
3aTpPaThl JICKTPOSHCPIUA
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KpaTKOE ONMUCAHHEC PE3OHAHCHOI'0 METOdA:

Meron npeaycMaTpuBacT CO34aHUE IIEPEMEHHOI0 3JIE€KTPO-MArHUTHOIO ITOJISL B IIPOCTPAHCTBE, B
KOTOPOM pacroJaraercsi ucciaeryeMblil o0pasel. JTo moe sBIsAeTCs MOCPETHUKOM MEXY
PE30HAHCHBIM KOHTYPOM U HCIIBITYEMBIM 00pa3IlioM.

C omHO¥ CTOPOHBI, PE30HAHCHBIA KOHTYD SBJISETCS YMUTTEPOM (M3JIydaTesieM) 3TOro MoJis, a, C
JPYTo# - aKLIEITOPOM (YyBCTBUTEIBHBIM 3JIEMEHTOM ), TEX U3MEHEHU B AJIEKTPO-MarHuTHOM
ToJie, KOTOPbIe BHOCHUT UCIIBITYEMBIN 00pasell.

I[ax(e B OTCYTCTBHHU UCIIBITYCMOI'O 06pa3ua CO31aBaA€MOC COJICHONIOM IICPEMCHHOC 3JICKTPO-
MAar"gamMTHOI'O ITOJIC ABJIACTCA CyMMOﬁ ABYX 3JICKTPO-MAarHUTHBIX HOHCﬁ, KOTOPBIC UBMCHSAIOTCS B

npotuBodase aIpyr APyry.



OJTHO 10JIe TIOPOYKIAETCSI U3MEHCHHEM MarHUTHON WHIIYKITHH COJICHOHIA M HMEET CBOMM
clieficTBUEM BUXpeBoe aekTpuueckoe moiie (Maxwell-Faraday equation).

pyroe - nopox1aeTcsi U3AMEHEHUEM 3JIEKTPUUECKOTO MOJIs, CO3JaHHOTO Pa3HOCTHIO
MMOTCHIIMAJIOB MEXYy KpailHUMU HanOoliee YIAIEHHBIMH JPYT OT IPYyra BUTKAMU COJICHOUIA
(ecu oOpaszer MoMeNIEH BHYTPh COJICHOUIA) MIIM PA3HOCTHIO OTEHIIMATIOB MEXKY ONMMKalIIINM
K ITOBEPXHOCTHU U3MEPSEMOro 00pa3iia BUTKOM U CaMUM 00pa3LioM (eciiu o0pa3zel] pacrioiokeH
HaIpOTHUB TOPIIA COJICHOMIA), U UMEET CBOMM CJICACTBHEM BUXPEBOE MarHUTHOE 1osie (Ampere's
circuital law with Maxwell's correction).

ITon BO3aENCTBUEM BHEIIHETO IEPEMEHHOTO 3JIEKTPO-MAarHUTHOI'O TOJISl B UCIIBITYEMOM
o0pa3le, B 3aBUCUMOCTHU OT €r0 MPUPOJIbl, MOI'YT HHIYLIUPOBATHCS TAKUE FIEKTPUUECKUE
SBJICHUS, KaK JIMHEHHBIE U BUXPEBBIE TOKU IPOBOJUMOCTH, JIMHEUHBIE U BUXPEBBIE TOKH
CMEILIEHUS, a TAK)KE JTMHEWHbBIE U BUXPEBbIE HOHHBIE TOKHU (YHIOPSAJOUYEHHOE JBUKEHUE HOHOB).

B cooTtBeTcTBHU C IMPUHIUIIOM CYIICPIIO3UIINN MOJICH 3TH QJICKTPHUYCCKUC SAIBJICHUA BHOCAT
HCKAXCHUS BO BHCITHEC IICPCMCHHOC 3JICKTPO-MAaIrHUTHOC I10JIC.

OTH UCKaXKEHUSI BOCIPUHUMAIOTCS COJIEHOUIOM PE30HAHCHOTO JaTurKa. Pe30HaHCHBII KOHTYD,
B COCTaB KOTOPOT'O BXOJAUT 3TOT COJICHOMJI, U3MEHSET CBOE IOBEACHUE AaHAIOTMYHO TOMY, KaK
ecyiy OBl B €ro cocTaB ObUTH T0OABIEHBI JOMOJHUTENbHbBIE JIEMEHTHI: KOHACHCATOP,
WHIYKTUBHOCTb U PE3UCTOP.

COBOKYIHOCTb JI0IIOJHUTENBHBIX EMKOCTHOI'O, MHAYKTUBHOTO U aKTUBHOI'O COTIPOTUBIICHUIN
IIPEICTaBISIET COOOM HONMOIHUTENbHBIN UMIIEIAHC, BHOCUMBIM B CUCTEMY HUCIIBITYEMBIM
00pa31om, ITOT aTprOyT U U3MEPAT PE30HAHCHBIN TaTUHK.

W3meHeHus nmapamMeTpoB pe30HAHCHOTO KOHTYpa OTPaXKAIOTCs B U3BMEHEHUHU €r0 4acTOTHOM
XapaKTePUCTHKE, a UMEHHO, MEHSIOTCS PE30HAHCHBIE YacTOTa M aMILTUTYa KOHTypa. Hccrnenys
9TH U3MEHEHHS, MOKHO CYJUTh 00 UMIIETaHCE UCCIIEyeMOro oopasiia.

IIpuHoun o0padoTKN JaHHBIX, M0JIYYaeMbIX OT Pe30HAHCHBIX JaTYHKOB

Pe3zoHaHCHBIN 1aTYMK MTO3BOJISET ONPEAETUTh BEIUYMHY CYMMapHOTO UMIIEJaHCa UCCIIeyeMOTro
oOpa3ua Ha paboueil yactoTe 3TOro Aatdyuka (cM. «KpaTkoe onucaHue pe3oHaHCHOTO METOa).
Cama 1o cebe 3Ta BelIMyMHaA Majlo MUHPOpMaTHBHA.

Ho Bcé KOpPCHHBIM o6pa30M MCHACTCA, €CJIIN Mbl UMCEM Ha60p AATYHUKOB C pa3HbIMU pa60‘lI/IMI/I
qaCTOTaMHU.

B sTOM ciyyae BO3HHKAET BO3MOXKHOCTb MCIIOJIb30BaTh YHUKAIBHBIN MPUPOAHBIN (PEHOMEH,
Ha0JII01aeMBbIi BO BCEX THIAX BEIECTB: HEOPIaHUYECKUX, OPTaHUYECKUX U OMOJIOTUYECKHX.

OTOT (I)CHOMCH 3aKJII0O49acTCAa B TOM, YTO BCIICCTBO MCHACT CBOH y,Z[CJ'IBHHﬁ UMIICJaHC B
3aBUCUMOCTH OT 4aCTOTHI, BO3I[CI>10TB}HOH.ICFO Ha HCTr'0, 3JICKTPHUYCCKOTO IMOJIST U 9TO USMCHCHUC
3aBUCUT OT COCTaBa UCCICAYEMOIr0 BEUICCTBA.

OTOT peHOMEH HCcCleAyeT U aKTUBHO HUCIOJIb3YET ObICTPOPA3BUBAIOIIASICS B IOCIIETHEE BPEMS
Hay4HOE HaIlpaBJeHUE, HA3bIBAEMOE PE3OHAHCHOM CIIEKTPOCKOIMUEH.
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B anrnos3panbix uerouHnkax e€ garie HaspiBaroT Electrochemical Impedance Spectroscopy
(EIS)

Omom eud cnekmpockonuu - cnekmpockonus - impedance spectroscopy - MeTox
HCCIICA0BaHUA PA3JIMYHBIX 06’beKTOB, OCHOBAHHBIN Ha N3MCPCHUU U aHAJIN3C 3aBUCUMOCTEN
UMIIeIaHCa OT YaCTOThI IEPEMEHHOT0 TOKA.

Pa3Hble 00BEKTHI U ITPOLECChI XapaKTEPU3YIOTC pa3HbIMU 3aBUCUMOCTIAMU aKTUBHOT'O U
PEAKTUBHOI'O UMII€AAaHCa OT YaCTOThI, UTO ACJIa€T BO3SMOXKHBIM PCHICHUEC O6paTHOﬁ 3aJa4u -
IIOJIYYCHHE I/IH(bOpMaI_[I/II/I 00 3THUX 00BEKTAX U Imponeccax myrTeM aHajin3a 4aCTOTHBIX
XAPAKTCPUCTHUK UX OTKJIMKA HAa IICPEMCHHOM TOKC

Tot (baKT, 4YTO U3BMCHCHUC UMIICJaHCA ITPU U3MCHCHUH YaCTOTLI 3aBUCUT OT COCTaBa BCIICCTBA,
IIO3BOJISICT BBIABUTH H3MCHCHHUA BIMAHNUC KaXXJ0I0 KOMIIOHCHTA Ha CYMMaprlf/'I HUMIICJaHC
BCHICCTBA IIPpH pa3JIMYHbIX 4aCTOTAax.

ITocne OIIpEACIICHUS BECOBBIX KOB(i)(i)PII_[I/IeHTOB BJIMAHUS COOTBCTCTBYIOIIUX KOMIIOHCHTOB Ha
CYMMapHHﬁ HUMIICJaHC BCIICCTBA Ha KaH(ﬂOﬁ u3 pa60‘lI/IX 4acTOT pE30HAHCHBIX JATYHUKOB,
MO>KHO Ha OCHOBaHMH MOKa3aHHI AAaTYHUKOB, peiIasg CUCTCMY JIMHEHNHBIX ypaBHeHPIﬁ, MMOJIYYUTb
I/IH(l)OpMaIII/IIO O KOHOCHTpaIWH UCCICAYCMbBIX KOMIIOHCHTOB.

Ha ToyHOCTB 3TOr0 MeTo A OI'POMHOC BJIUSAHHUC UMCCT HpaBI/IJ'ILHHﬁ BBI60p pa6ormx 4aCToOT
JaTYUKOB.

HYTCM CKaHUPOBAaHHUA B IIUPOKOM AHUAIIA30HE YACTOT HCO6XO,Z[I/IMO OIIPCACIINTD HanOoJee
XAapPaKTCPHBIC I KaXKJI0ro KOMIIOHCHTA obnact 49acCTOT, TO €CTh YaCTOThI, HA KOTOPBIX
KOMIIOHCHT I[aéT HanOOJBIINN OTKIIHK.

TpaI[I/IIII/IOHHaﬂ PE30HAHCHAA CIICKTPOCKOIIUA B CBOUX MCCICAOBAHUAX UCIIOJIB3YCT HCTOYHUK
MEPEMEHHOTO HaMPsHKEHUS, KOTOPBIIi KOHTAKTHBIM CTIOCOOOM BO3/ICHCTBYET HA UCCIIETyEeMbIit
oOpa3zell, Mpu 3TOM B IIETH BO3ZHUKAET NEKTPUIECKUN TOK, BEJTMUMHA U CIBUT (pa3bl KOTOPOTO,
3aBUCHUT OT UMIIEIaHCa 00pasIia.

Pe3ynbpTarhl 0TOOpaxatoTcs, Kak MpaBuilo, B Buje ¢puryp Jlnccaxy uimm nuarpamm HaiikBucra.
[Ipu Takux UCCIEeOBAHUSIX TPYAHO JOOUTHCS BHICOKOW YYBCTBUTEIBHOCTU U TOYHOCTH
U3MEPEHUM.

[Ipemyiaraemas MeTOMKa, B KOTOPOM U3MEPEHUE UMIIEAAHCA MIPOU3BOIUTCS C TIOMOIIIBIO
PE30HAHCHBIX KOHTYPOB, 00JIaJ]aeT 3HAUUTENHHO 00JIee BEICOKONH YYBCTBUTEIHHOCTHIO U
TOYHOCTHIO, K TOMY € OHa OECKOHTAKTHA.

CYH_ICCTByIOT OHpe,[[eJIéHHBIC TCXHUYCCKUC TPYAHOCTU CO3AaHUA K0JIe0aTeIbHOTO KOHTYpa C
nepeHaCTpaHBaeMoﬁ B IIXPOKOM AHAITa30HC pe3OHaHCHOI7I I-IaCTOTOI\/'I, MO3TOMY IJId IMOUCKA
«XAPAKTCPHBIX» I KOMIIOHCHTOB 4aCTOT HpI/IHéTCH HCII0JIB30BATh TPAAUIITMOHHYIO
PC30HAHCHYIO CIHCKTPOCKOIIHIO.
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[Tocne Toro, Kak XapakTepHble YaCTOThI OyIyT HalIeHbI U OYAET CO37aHbl PE30HAHCHBIE
JaTYUKH [Tl 9TUX YacTOT, CO3/laHHas Ha 0a3e ATHX AAaTYUKOB CHCTEMa MOHUTOPHUHTA
KOMITOHEHTOB OyZeT 00J1a1aTh UCKITFOYUTEIIEHON YyBCTBUTEILHOCTHIO M TOYHOCTHIO.

ITomMexo3aIMIIEHHOCTD.

Takue «mexannueckue» napamerpsl kak BASKOCTD , INIOTHOCTD, ITPO3PAUYHOCTD,
JABJIEHUE(ecnu cpena HecoxuMaeMasi) He JJOJDKHBI OKa3bIBaTh HUKAKOTO BIIUSHHS HA
u3Mepsembie anekrpudeckue napamerpsl Bemecrsa. CKOPOCTD JIBUKEHHM A B
TPYBOIIPOBOJ/IE u TYPBYJIEHTHOCTD — 3TH siBIIeHUS CIUIIKOM MEIJICHHBIC, YTOOBI
OKa3aTh BJIMSHUE HA «METareploBbie» MPOIECChl U3MEPEHHS UMIIEIaHCa. XECTKOCTD — 3to
XUMHUYECKHUH MTOKA3aTeh, KOTOPBIA MOTHOCTHIO ONMPELSISICTCS BXOSIIUMHU B BEIIECTBO
KOMITOHEHTaMH. TeMIiepaTypa, Kak MpaBHIO, OKa3bIBa€T BIUSHUE HA BEJIMYMHY UMIIEAAHCA, HO
M3MEpEeHUe TeMIlepaTypbl U e€ yuéT Npu U3MEPEHUU UMIIeIaHCa HE MPEICTABISAETCS CI0KHOM
TEXHUYECKOMN 3aJ1aueil.

IIpencraBieHHbIE HA CAEAYIOIUX MOAEIAX KOHCTPYKIIMK JpaiBepa ¢ KayarouMCes
MEXaHU3MOM I10J1a41 B 30HY JIeHICTBUS J1a3epHOI0O AM0/a U €r0 MEXaHU3MOB CTa0WIN3aLUN U
CUHXPOHHM3ALMH [TOKA3bIBAIOT PEAJIbHOCTh TAKOM MOJAEPHU3ALMH U1 HCIIOJIb30BAHUS B
CUCTEMax YMHOI'O J0Ma , €ro SKBUBAJIEHTAaX U HA UCIIOIb3YEMBIX B CHUCTEMAax YMHOIO J0Ma
COJIHEYHBIX Oarapesx v JAPYroM SHEPreTHIecKoM 000py10BaHUN

Ha nocnenyromux aByx MoJensiX MOKa3aH BapUaHT 0JI0Ka aMSTH KOMIIbIOTEPA , [0 CBOUM
BO3MOKHOCTSIM M MOITHOCTH CIIOCOOHOM OBITh BKIFOUEHHBIM B HHPPACTPYKTYpy YMHOIO JIoMa U
Oyaylero HHHOBAIIMOHHOT'O KBAHTOBOI'O KOMIIBIOTEPA UJIH €TI0 MPOLIECCOPHOTr0 SKBUBAJIEHTA

Z[J'ISI OoIbIIIeH OIICPAaTUBHOCTH MMOKa3aHHBIA OJIOK UMEET Kayaromuucs pbr4ar o BCEMU
OINITUYCCKUMHU , JIA3CPHBIMU , JJICKTPOHHBIMU U MECXAHUYCCKUMHU MMOJACUCTCMAMU , KOTOPHIC
00eCneYnBarOT BBIIOJHEHUE (I)YHKI_[I/Iﬁ BCEMH IIOACUCTEMAMHU U UCKIIIOYACT ITOTCPHU BPCMCHU Ha
BCIIOMOT'aTCJIbHBIC ABUKCHU NUCIIOJIHUTCIIBHBIX OPraHOB BXOAAIIHNX B YKA3dHHYIO HAJICUCTEMY,
IoACUCTEM

Bwmecre ¢ Tem YKa3zaHHasaA HaACUCTEMA UMECT UCKIIIOUYUTCIIBHO MPOCTHIC TOJACUCTEMBI
MOAKIOYCHHA U UMECT OTPaHNYCHHBIC KaK 110 BPEMCHHU TAaK U 110 JJIMHE YCTAHOBOYHBIX
nepeMemeHI/Iﬁ, (I)YHKI_II/II/I , ylipomaromue BBOA B CUCTEMbI YMHOT'O IOMaA

OTO0 MO3BOJISAET IUUPOKO MCIOIB30BaTh 3Ty HAJCUCTEMY B CTPYKTypax yMHOTO JOMa U B
BCEBO3MOXHBIX MTPOEKTAX MO ONTHMM3ALUN TEXHOJIOTHYECKOT0 000PYA0BaHUS
IIPOU3BOJICTBEHHBIX CHCTEM BO BCEX OTPACIIAX IPOMBILIUIEHHOCTH U IIPEXKIE BCETO B CUCTEMAX
yIpaBlIeHUS U KOHTPOJIS Ta30BbIX TYpOUH U TypOOTreHepaTopoB
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ABTOp paccMaTpUBaET MOTEHIMAJ IPUMEHEHHUS B YCIOBUAX YMHOI'O JJOMa U €r0 SKBUBAJICHTOB
CHCTEMbl OECKOHTAKTHOTO KOHTPOJIS M UACHTU(UKAIUY , 6a3UpYIOLIMecs Ha MPUHLUIAX
AJIEKTPOMArHUTHON PEe30HAHCHON CIEKTPOCKOIHMH OJTHUM U3 Hanbosee NepcrneKTUBHBIX
HaIpaBJIEHUH B AalibHEHIIIEM Pa3BUTHHU TEXHOJIOTUH o0ecrieueHns KUOepHETUYECKOM
0€30MacCHOCTH Ha MPEIIPUATUSAX C CIOKHBIM ITPOU3BOJICTBEHHBIM LIUKJIOM U B 3TOM CBSI3H ,
YUUTBIBas pe3yibTaThl MPEABAPUTEIHHOTO KBATU(DUKAIIMOHHOTO TECTUPOBAHUS ATOIO METO/1a
IIpEeAJIaraeT CICAYIOLIUe BEIBOABI U 3aKIF0YCHUS
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1.1.

1.2.

1.3.

3anmMTHOE KOAMPOBAHUE B YCIOBHIX MH(PPACTPYKTYPHl YMHOTO IOMa MJIM €T0 YMHBIX
9KBHMBAJICHTOB U3 TPYIIIBI — YMHOE IPOU3BOACTBO , YMHAsl MEIULIMHCKAs TEXHOJIOTHS ,
YMHBIE CPEICTBA TPAHCIIOPTA , YMHBIN JU3alH U T.II.

[IpuHuMIUanbEHBIE OCHOBBI 3aLTUTHOTO KOAUPOBAHUS ONITUYECKUX HOCUTENICH UITU
Hakomnwureneld nH(popMaIuu, TPeUMyIIECTBEHHO B BHJIE IUCKA , TPO3PAYHOTO IS
CBETOBOT'O MOTOKA, UCXOSIIETO U3 BHIXOIHOM ONTHUYECKOM CUCTEMBI JIA3€PHOTrO IUOJa
C BBIBOJIOM JIy4a B BHJIE€ OJIHOT'O KOHIICHTPUPOBAHHOTO TOTOKA CBETA , UMEIOIIETO
CTaHJapTHbHIC UCIIOJIHUTEIbHBIE Pa3MEPhI ,- HAPYKHBIN 1uameTp ,- 120 MUIIUMETPOB, U
TOJIIUHY ,- B 1,2 MUJIITUMETPA;

JIucK cKkieeH U3 IByX IOJIOBUH , KaKJasl TOIIIKMHON B 0,6 MUILTUMETPa; MOKPBITUE
HAHECEHO Ha OJTHOM M3 MOJIOBMH JAMCKA Ha KOJIbIE HAPYXKHBINA JUaMeTp KoToporo ,- 120
MUJUIMMETPOB , @ BHYTPEHHUN AUAMETP KOTOPOro ,- 118 MIIIMMETpOB; TOIIKMHA
MIOKPBITUS BapbupyeTcs B 1uarna3one oT 1 mukpona 1o 10 mukpon ¢ uarepaiom B 100
aHICTPEM;

KoHuenryanbHbie OCHOBBI KOJAMPOBAHUS 3aKIIIOUAIOTCS B CIICIYIOIIEM ITPUHITUIIC: -
KOAUPYIOMINA cUTHAN (OpMUPYETCS U3 PeaKIMKU CEHCOpa WK TPYIIIBI CEHCOPOB Ha
TOJIIIUHY KOJIBIIEBOTO MOKPBITUS HA TUCKE, CPABHEHUSI IOJTyUYEHHOTO CUTHAJIA C
CTaTUCTUYECKUM ITAJIOHOM 3TOTO CHTHAJa,- YKBUBAJIEHTOM PE30HAHCHOMN peakiuu
CEHCOPOB Ha TOJIIMHY MOKPBITUSA , y/IeTbHBIC MIOKa3aTeIu MaTepralia MOKPHITHS,
MPOBOAMMOCTH MaTepHalia MOKPHITHS , INIOTHOCTU MaTepuaia MOKPBITHUS ,
AIEKTPUYECKOTO COMPOTUBIICHUSI MaTepUaa MOKPHITHUS;

B cucremy cepBo- MapKHUpOBKH OT(POPMATUPOBAHHOI'O IUCKA , KOTOpas , KaK MPaBUIIO
UMeEeT BUJI TPYIIIOBBIX COUYETAHUN CEPBO - TOUEK HAa MH()OPMAITMOHHBIX TPEKaX JHCKa,
BMECTO OFHOHM M3 TOUEK T'PYHIIOBOTO COUYETAHUS , BBOJAT CUTHAJI OT JEKOIUPYIOIIEro
CEHCOpa CHCTEMBI 3alIUTHOTO KOJIWPOBAHMS, U , B CITydae COBIAICHUS
MHTETPUPOBAHHOI'O CUTHAJIa OT TPEX CEHCOPOB C 33JaHHBIMU ITapaMeTpaMy CUTHaa,
CEepBO-CHCTEMA JIMCKOBO/Ia HAUMHAET OPUEHTHPOBATh (OKYC J1a3epa Ha
MH(POPMALIMOHHOM TpEKe, U, TAKUM 00pa30M CUCTEMa HAYMHAET MPOLIECC YTSHUS WIN
3aICH Ha ONITUYECKOM JIHCKE;

B cinydae HecoBnaieHus CUTHAJIa OT CEHCOPOB C CTaTHCTUYECKOH popMoii curnania B
naMsITH Ipolieccopa JUCKOBOA, CEPBO-CUCTEMA AUCKOBO/Ia HE OPUEHTUPYET U HE
CTaOMIIM3UPYET TPAeKTOPHIO (hOKyca JTyya JJa3epHOT0 U0 1a Ha HHPOPMALMOHHOM
TpeKe AUCKa U YTEHHE WM 3alUCh Ha JUCKE CTaHOBSTCS HEBO3MOXKHBIMU;
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2. Bapuantbl uaeHTH()HMKALMK AXCKA B TUCKOBO/IC,

2.1.

2.2.

2.3.

I/IIICHTI/I(l)I/IKaI_II/ISI JOUCKa B ITUCKOBOJIC MOXKET BECTUCH HpI/I oMo I/ISMepCHI/ISI B
PSKHUME PEATLHOTO BPEMEHH TOJIIIMHBI ITOKPBITHS, CPABHEHHUS PE3yJIbTAaTOB U3MEPEHUS
C XPaHAIIMMCS B TIPOILIECCOPE TUCKOBOIA CTATUCTHUSCKUM 3HAUYCHHEM 3TOTO
napaMeTpa M BbIJIaYd CHTHaJIa Ha CPaBHHUBAIOIIIEE YCTPOUCTBO B MPOIECCOPE
JINCKOBO/JIA;

[Iponecc npeHTHPUKAIIMA MOXKET BECTUCh TIPH BPAIICHUH JIMCKA VI MTPH YCTaHOBKE
JIMCKA B IUCKOBOJI;

[Tpu naeHTHPUKALIMY TPU YCTAHOBKE AUCKA B IUCKOBOJI, OTPULIATENbHBIE PE3YJIbTaTh
UACHTU(DUKAIIMY HE TO3BOJIAIOT BKIIOYEHHE KaKol JIM0O0 CTPYKTYpbI IUCKOBOJA, U ,
HA000POT MOJIOKUTENIbHBIA CUTHAJI UACHTU(PHUKAUY BKIFOYaeT HE0OOXOJUMbIe
CTPYKTYpPBI IUCKOBOJIA;

KOHCTp}’KTI/IBHHC BapUaHTbl AUCKOBOJI0B;

2.4.

2.5.

2.6.

ONEMEHTHI 3aIUTHON CUCTEMBI PE30HAHCHOIO KOAMPOBAHUS — JEKOJAUPOBAHUS MOTYT
0e3 KakuX-JIM00 KOHCTPYKTHUBHBIX MM CXEMHBIX OTPAaHUYEHUM, OBITH BCTPOEHBI B
T00YI0 CYIIECTBYIOLIYIO CEro/IHs KOHCTPYKLUIO AUCKOBO/IA, PEATU3YIOIIYIO BCE
W3BECTHBIE TEXHOJIOTMH ONTHYECKON ITaMATH;

CymiecTBylomye TMCKOBOIBI TAKXKE MOTYT ObITh MOAU(UIIMPOBAHBI 1O MOHTAXK
CHUCTEMBI MUKPO-CEHCOPOB, IyTEM BPE3KU CEHCOPHOTO MHUKPOMOTYJIS B HECYITYIO
KOHCTPYKIHMIO KOpITyca IMCKOBO/A;

[Tpr HEOOXOIMMOCTH MOKPBITUE MOXKET OBITH BBHIIIOJHEHO HA YXKE CYIIECTBYIOLINX
JIUCKaX;

3. IIpumepHbIil TEXHOIOTHYECKUN MAPIIPYT U3TOTOBJICHUS AUCKA C KOJUPYIOIIUM

3.1.

IMOKPBITUEM B TOM YHCJIC U IJId UCITIOJIB30OBAHUSA B III/I(l)pOBI)IX CUCTEMAX YMHOI'O 1JoMa 1
€TI0 MHHOBAIIMOHHBIX 3KBUBAJICHTOB U3 T'PYIIIl YMHBIX TEXHOJIOTHI U IIPOLECCOB,

J171s U3rOTOBNIEHUS ONTUYECKOIO JUCKA C 3aIIUTHBIM KOJUPYIOIIUM MMOKPBITHEM HE
TpeOyeTcs crienuanbHbIX TEXHOJIOTUN U 000pYAOBaHMUS;
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3.2

3.3.

4.1.

4.2.

5.

5.1.

. I[JISI M3TOTOBJICHUS MOKET OBITh UCIIOJIb30BAHO MOACPHUSUPOBAHHOC TCXHOJIOTMYCCKOC

060py,I[OBaHI/IC, KOTOPOC€ UCIIOJIB3YECTCA B HACTOALICC BPEMS,

HaHeCGHI/Ie KOILI/IPYIOH_IGFO HOKpBITI/ISI MOKHO COBMCCTUTH C U3TOTOBJICHUCM KOIINHU
JIMCKa B mpecchopMe ¢ UCTIONB30BAHUEM MACTEP-AUCKA C HACHTU()UKAITHOHHOM TOYKOM
B 0T(hOpPMATHPOBAHHOM CUCTEME CEPBO-MaPKUPOBKH, KOTOPBIC TAKUM 00pa3oM OyayT
oTIeYaTaHbl Ha KaXJI0M HH()OPMAIIHOHHOM TPEKE,- @ MX B OOBIYHOM OITHYECKOM
nucke 6onee 37000;

BapuraHTbI HCII0JIB30BaHUS JUCKOB C 3AIMTHBIM ITIOKPBITUEM B CUCTEMAX ONTHYECKOU
IIaMATU KOPIIOPATUBHBIX KIMEHTOB , YTO B PABHOM CTENIEHU OTHOCUTCS U K CUCTEMaM
BCEX YpPOBHEN B MH(PPACTPYKTYPHBIX KOMIIOHEHTaX YMHOT'O I0OMa U €ro
TEXHOJIOTUYECKUX U KOHCTPYKTUBHBIX JKBUBAJICHTAX;

HpI/IMGpHaH CXEMa UCIIOJIb30BaHUA JUCKOB C 3allIUTHBIM KOAWUPOBAHUCM-
ACKOAUPOBAHUEM Y KOPIIOPATUBHBIX KIIMCHTOB IIPEAYCMATPHUBACT U3TOTOBJICHUC IJISA
KaXJ0T0 TAaKOro KJIMCHTa OHpeIIeJIéHHOFO KOJMYCCTBA JUCKOB C MPHUCYIIMMHU TOJIBKO
JJIA OTOI0 KJIIMCHTA IIapaMeTpaMu TOJJIIIWHBI U KOOpJAHMHATAMHU MHKPO-CCHCOPOB;

KoHcTpyknus M TeXHUYECKask XapaKTEPUCTHKA CEHCOPHOTO MUKPOMOMYJIS TaKKe
MOYET OBITh MOIEPHU3MPOBAHA MCXOJS U3 MOKENAaHUH KIIMEHTa, HO B COOTBETCTBUHU C
KOHTPOJIBHBIMU ITapaMEeTPaMH 3alIUTHOTO KOAMPYIOLIErO MOKPBITHS Ha JUCKaX;

BapuaHThl HCTIOIB30BaHUS TUCKOB C 3aLIUTHBIM KOJAUPOBAHUEM B CHCTEMax OBITOBOM
PaAMOTEXHUKH U MUKPO3JIEKTPOHUKH B paMKaxX HaJCHCTEM U MOJCUCTEM IU(POBBIX
CTPYKTYp UHPPACTPYKTYPbl YMHOI'O I0OMa U €ro SKBUBAJICHTOB

Jlucku ¢ 3alUTHBIM KOJIMPOBAaHUEM MOTYT OBITh MCIIOIB30BaHbI B cucteMax Blu-Ray u
HD DVD; kpome 3TOr0 cructema 3aiiuTHOTO KOAUPOBAHUS MOXKET OBITh TPUMEHEHA B
HOBBIX pa3pabOTKaxX U TEXHOJOTHIX ONTHYECKOHN MU(GPOBOM MAMSITH B TOM YHUCIIE U
IHUCKaX ¢ 0C000 BBLICOKOH IIJIOTHOCTBIO 3aIMCH, MHOTOCIOMHBIX TUCKAX , MOHOJIHUTHBIX
ONTHYECKUX TUCKAX C 00bEMOM maMsTH B 1 u Gonee TepaduT;
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5.2. Ilpu U3roTOBJICHUH TUCKOB , HEOOXOIUMYIO HHIUKAIIMIO B CEPBO- MAPKUPOBKY , MOYKHO
BHOCHTD B IPOIIECCE IPECCOBAHUS ; CEPBOMPUBOJ TMCKOBO/Ia HAUMHAET OPUEHTAIINIO (POKYCHOM
TOYKH JIA3€PHOTO Jy4a TOJBKO MPH COBIMAJICHUH KOJUPYIOIIETO CUTHAJIA OT CUCTEMBI
KOJMPOBaHUS U IEKOAUPOBAHUS , CHOPMUPOBAHHOTO CUCTEMOM U3 TPEX MUKPO-CEHCOPOB ,
KOTOpBIE [P MOMOIIY METOJ0B MArHUTHOT'O PE30HAHCA , CPABHUBAIOT TOJIIMHY MOKPBITHS C
STAJIOHOM U IIPU COBMA/ICHUU NTapaMEeTPOB CUTHAJIA C STAJIOHOM XOTs OBl y IBYX CEHCOPOB,
N00aBJISIOT OJYyYEHHBIN CUTHAJ B CHCTEMY CUMBOJIOB U MAapKUPYIOLIUX TOYEK CEPBO-
MapKUPOBKH , CYMTHIBASI KOTOPBIE CEPBOIPHUBO/T JUCKOBOJIa HAYNHACT CTAOMIIN3HPOBATH POKYC
Ja3zepa Ha He0OXOJUMOM TPEKE Ha I0JIe 3aMUCH JHUCKa;

6. BapI/IaHTbI HCITIOJIb30BAaHUA JUCKOB C 3allIUTHBIM ITIOKPBITUEM B IICPCOHAJIBHBIX
KOMIIBIOTCPAX B TOM YHCJIC N YCTAHOBJICHHBIX B HHq)paCprKTypHBIX 9JICMCHTax
I.IPI(prBBIX CHUCTEM YMHOTO JIOMA M €ro 3KBUBAJICHTOB;

6.1. TexHOJIOTHS U3TOTOBJICHHUS TUCKOB IS IEPCOHAIBHBIX KOMITBIOTEPOB aHAJIOTMYHA
TEXHOJIOT'MH U3TOTOBJIEHUS TAKOI'O POJIa JUCKOB JUISl APYTUX BAPUAHTOB ONTHYECKOMN
IMaMsITH;

6.2. MeToauka UCTIOIB30BaHUS JTUCKOB C 3alTUTHBIM KOJAUPOBAHUEM (OPMHUPYETCS UCXOIS
U3 TUIA KOMIIBIOTEPA, CTETIEHU €r0 HACHIIIIEHHOCTH U MOIIIHOCTH, OBICTPOACHCTBHS U
T.II.

6.3. Oco00 BaXHLIM CTAHOBUTCS BO3MOKHOCTH UCIHOIB30BAHUSA TEXHUKU U TEXHOJIOTUH
3aIIMTHOTO KOJIUPOBAHUS B CO3/IaBAEMBIX THOPUIHBIX JUCKAX, COYETAIONINX B ceOe
JKECTKUM TMCK C ONMTUYECKUM JUCKOM;

BBI/II[y TOI'0 , UYTO TEXHOJIOI'MHU YMHOTO JOMA U €0 SKBUBAJICHTOB HAXOAATCS B aKTHUBHOH (1)336
Pa3BUTHA U BHCAPCHUA , BO3SMOKHO MOABJICHUC PAa3JIMYHBIX BOIIPOCOB Ha KOTOPLIC HCO6XOILI/IMO
TOTOBUTBH OTBCTHI B IPOUECCC CCTOAHAIIHETO PA3SBUTUA AJIA UCKITFOUCHUSA 0oJ1ee CIIOMKHBIX

BOIIPOCOB U JIaXe Mpo0sieM Ha 0oJiee MO3IHUX dTanax pa3BUTHS U ONTHMHU3AIINN

OTBETbBI HA BOITPOCDHI Kk TeXHOIOTMYECKUM acleKTaM ITOCTPOEHMSI MHOTOCJIIOMHOTO TUCKa
MPY MOMOIIY METO/1a MOCIE0BATEIbHON MOCIOMHONW MOJTMMEPHU3aALINT

1. Takr pa6OTBI TEXHOJIOTUYECKOM JIMHUU. I[J'II/ITCJ'IBHOCTB TCXHOJIOTUYCCKUX NICPEXOJ0B.

- TPaHCHOPTUPOBKA 3arOTOBKH JIMCKa C TMpeabIyIiel paboueil MO3UIHMH Ha CIIEAYIONIYIO
pabouyro MO3UIUIO; JUTUTEIHHOCTh IEPEX0/Ia- 3 CEKYH/IHI,
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- YCTaHOBKa , IPMXUM K pabodyeMy CTOJy MO3UIUH,- | ceKyH/a; nay3a- 2 CeKyH/bl, B TECUCHUU
KOTOPO¥ BCE AIIEMEHTHI MO3HUIIUU TPUBOISATCS B paboyee MOI0KECHIE,

- HaHECCHHE JKUIKOTO areHTa- o0IIee BpeMsi COCTABIISACT 3 CEKYH/IbI, U3 HUX YCTaHOBOYHBIC
nepeMeIeHnsi MHOTo(aKkeIbHON (POPCYHKU COCTABIISICT-2 CEKYH/Ibl; HAHECEHHE AMUTCA |
CEKYH]y; yIaJIeHne MHOTO(aKeTbHON (hOPCYHKHU M3 pabouero mpocTpaHCcTBa Tpedyer-2
CEeKYH/IbI; Ha 00/1yB rOpsiuuM ra3oM Tpedyercs 1 cekyHna;

- mpoliecc MoJiMMepHu3anuu TpedyeT obiee Bpems B 6 CEKYH/I; U3 HUX Ha MOABOJ
M3ITyYaloIero 3KpaHa Heo0X0IMMO-2 CEeKYH/IbI; HEMTOCPEACTBEHHO Ha TEPMOOOPabOTKY
HE00X0AMMO- 2 CEeKYH/IbI; Ha y/IaJCHNE H3IIyYaloero SKpana Tpedyercs 2 CeKyHIbI;

- HAHECCHUE MapKHUPYIOIINUX CUMBOJIOB- O0IEe BPEMS COCTaBIISAET -6 CEKYH/I; U3 HUX Ha
10/IBOJ], OPUEHTALIMIO U BAKYYMHBIM PH>KUM MacKH TpeOyeTcs -2 CEKyH/Ibl; Ha
HKCIIOHUPOBAHKE HYXXHO-2 CEKYHJIbI; Ha yIaJICHNE MacKH U3 pabodyero o0bEmMa padoueit
MO3HIUH TPeOyeTCsi- 2 CeKYH/IBL;

W3 BBINIEU3I0KEHHOTO BUTHO, YTO pabounii HUKI ( TAKT ) TEXHOJOTUYECKOMN JIMHUH JIOJKEH
OBITh PaBHBIM 3 CEKYHJIaM; JUIS IEPEXO0I0B JUIUTEITHBHOCTRIO OTepaIiuil B 6 CEKYH/I, B JINHUU
JOJKHBI OBITH MPEYCMOTPEHBI IBE NapaslielbHble padoune MO3UIHH.

2. K Bompocy o TomuHe ¢ios ( CII0EB ) ONTHYECKOTO MaTepualia , BRIPAIIEHHOTO 33 OJTUH
THOJIHBIN TEXHOJIOTMYECKUI IINKII.

- 32 OJIMH TEXHOJOTMYECKHH UK HEOOXOANMO HAaHECTH TPU ONTHUYECKUX CIIOS ; OIMH M3 STHUX
CIIOEB , KOTOPBIH pacroiaraeTcst MKy TByMsI OCTIBHBIMH CIIOSIMH — JIOJDKEH OBITh BBHITIOJTHEH
W3 CBETOUYBCTBUTEIBHOTO MaTepUaia U €ro TOJIINHA T0KHA ObITh B ipenenax 0,002 mwm;
OTPaHUYMBAIONINE €T0 C JBYX CTOPOH CJIOM U3 ONTUYECKH MTPO3PAYHOr0 MaTepraia JOJKHEI
uMeTh Kaxabii TonmuHy B 0,005MM; oOmiast ToNmMHa yKa3aHHOW KOHCTPYKIUU U3 TPEX CIIOEB
cocrtasisgeT — 0,012 Mm;

IlepBoe mpenMyI1eCTBO IIpeIaraéMo TEXHOJIOTHH COCTOUT B TOM, YTO YKa3aHHBIE TOJIIIIMHBI
MOTYT, B cly4ae HEOOXOIUMOCTH , ObITh U3MEHEHBI , 03 KaKuX 100 U3MEHEHUH B
KOHCTPYKLUU U KOMIIOHOBKE TEXHOJIOIMUYECKOT0 000pYy/I0BaHUS U NP UCIIOIb30BAHUH TOTO K€
MHCTPYMEHTA U MPUCTIOCOOICHUI;

Bropoe npenMyniecTBo COCTOUT B TOM , YTO JTaXe B IIPEIENax OJHOTO JUCKA MOXKHO U3MEHATh
TOJIIIUHY CJIOEB WJIU TPYII CIOEB C YUETOM PA3IMUYHBIX JOTOJIHUTEIBHBIX YCIOBUAM U
TpeOOBaHUil; cUCTEeMa COYETaHUH TOJIIMH CIIOEB MOKET, HAIIPUMED , TO3BOJIUTH BBECTU OCOOBIN
00BEMHBIN T€OMETPUYECKUN KO JUISl 3aIIUThl HH(OPMaLUK Pa3MEIIEHHOMN B TUCKE.
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3. K Bompocy 0 TOYHOCTH U T€OMETPUYECKHUX MPOTOPLUAX MEXKY HJIEMEHTAMU U
IIOBEPXHOCTAMHU JUCKOB , U3TOTOBJICHHBIX 110 MPEJIaracMON TEXHOJIOTHH.

- UAET peyb O CUCTEME B3aUMOCBSI3aHHBIX Pa3MEPHBIX IAPAMETPOB U UX NPEACIIBHBIX
OTKJIOHCHMM, UX B3aMMHOMY BIIMSHUIO U CTCIICHU BIIMSAHUA HA IPYrue pa3MepHbIe MapaMeTpsl
JICKOB; IPY U3TOTOBJICHUY MHOT'OCJIIOMHOTO AUCKA 110 IPEIaraéMOr TEXHOJIOTUH YCPEeIHEHHAs
TOYHOCTB BCEX €r0 3JIEMEHTOB , 3aBUCHUT OT CJIECAYIOLINX yCIOBHIA:

a) TOYHOCTHh YCTAHOBKH HA CTOJI paboueii MO3HIINH;
0) TOUHOCTb OPUEHTAIUH IMCKA OTHOCUTEIBHO OCU CTOJIa paboyel Mo3uluu;

B) COOTHOIICHHS TOYHOCTH M3TOTOBJICHUS U COOPKH CTOJIA U IPYTUX IEMEHTOB paboueit
MO3UIUH;

r) TOYHOCTBH BECOBBIX M OOBEMHBIX IIapaMeTpoOB JO03bI MATCpUAJIA, KOTOprI71 HAHOCHUTCA Ha
IOBCPXHOCTH JHCKA,

I[) PaBHOMCPHOCTD B paClIpCACIICHUM MAaTCPpHalad I10 ITIOBCPXHOCTU JUCKA,

) PaBHOMEPHOCTb 3aBUCUMOCTHU OT Pa3JIMYHBIX BUJIOB BO3JCHCTBUS Ha TUCK U €0 3JIEMEHTHI, B
IpoILecce U3rOTOBJICHUS, OTHECEHHAS KaK K JIMHEHHBIM Tak U K 00bEMHBIM MapameTpam (
BKJIIOYAsl U TEMIIEpATypHbIE BapHUAHThI BO3AEUCTBUS );

3) TOYHOCTb U TOMOI'€CHHOCTb XUMHUYCCKOTO COCTaBa UCIIOJIb3YEMbIX MATCPUAJIOB;

1) TOYHOCTH JO3UPOBKU MAaTEPHUAJIOB U TOUHOCTh COOTHOIIIEHUS ( BecoBasi U 00bEMHAs ) TIPU
PacTBOPEHUH JIETUPYIOIMINX J0OABOK B 0a30BBIX MaTepuaiax;

K) TOYHOCTb JJO3UPOBKU U PACTBOPEHHUS KaTaJnu3aTOPOB B 0a30BbIX MaTepHaax;

4. HeobxomuMmasi JOMOTHUTENbHAS WHGOpMAIUs

- CpPaBHUTEJIbHAS XapaKTEPUCTHKA MEKy KOHTAKTHOM MAaCKOW U MPOEKIMOHHON MacKOM.
KoHTakTHas Macka B IPUMEHEHUU K TEXHUKE U TEXHOJIOTMH MTOCIEA0BATEIBHOTO MTOCIONHOIO
BBIPALMBAHUS ONITUYECKOTO TeJa JUCKA UMEET CIEAYIOIUE IPEUMYILECTBA IEPE]]
MIPOEKIINOHHON MACKOM :

a) €€ MCIIOJIb30BaHHUE HE TpCGyCT MPUMCHCHUS CIIOKHBIX ONITHYCCKUX IMPOCKIIMOHHBIX CUCTCM,

0) e€ ucmonp30BaHNE HE TPeOyeT BHICOKOW TOUHOCTH MO3UIIMOHUPOBAHUS OT Y3JIOB
000pyI0BaHUS;

B) CTOMMOCTb W3TOTOBJICHHSI KOHTAKTHON MacKU CyIIECTBEHHO HHXKE;
I') 3aTpaThl Ha 3KCIUTyaTallui0 KOHTAKTHON MacKH CYIIECTBEHHO HHKE;
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1) TpeOdyemasi TOYHOCTh U3TOTOBJICHUSI KOHTAKTHOW MAacKH CYIIECTBEHHO HUXKE;
€) MeXaHU4ecKasi IPOYHOCTh U U3HOCOCTOMKOCTh KOHTAKTHOM MacKH CYILECTBEHHO BBIIIIE;
’K) KOHTAaKTHasl MacKa IIpU MPHKUME K JUCKY UCIIPABIISIET €r0 T€OMETPUIO;

3) IIpHU UCITOJIb30BAHUHN KOHTAKTHOM MacKH{ HET HCO6XO,Z[I/IMOCTI/I B CJIOKHOM KOPPEKTUPOBKE
KOOpAUHAT MAaCK1 U JUCKa B IPOLCCCC UX I/II[GHTI/I(l)I/IKaI_[I/II/I 1 B3aMHOH OpHUCHTAIlUHU,

1) 6naromapst UCTIOIB30BAHUIO METAIIONMOKPBITUI CPOK )KH3HU MACKH JTOCTATOYHO BEJIHK , YTO
omnpezenseT Oonee 3pdheKTUBHOE UCTIOIB30BAHUE CPE/ICTB, 3aTPAUCHHBIX Ha €€ U3TOTOBJICHHUE;

K) O1arosaps TOMy, 4YTO KOHTaKTHasi MacKa MUMEET IOJIMPOBAHHYIO KOHTAKTHYIO ITIOBEPXHOCTh Ha
KOTOPOI HaHECEHO METAJINYECKOE MTOKPBITUE, aAre3us C MOJIMMEPHBIM CJI0EM UMEET O4YEHb
HU3KHH YPOBEHb;

J1) KOHTaKTHAas Macka uMeeT 0oJiee BRICOKYIO pabodyr0 TOYHOCTh, TaK KaK MPHU €€ BAKYyMHOM
MPHKUME K TUCKY, UCKITIOYAeTCs BO3IYIIHBIN 3a30p

WATER METER
WiITHh ColTelL MIDULE

B I/IH(I)paCTp}/'KType YMHOTI'O 1O0Ma B HAACUCTEMAX U IIOACUCTCMAX , CBA3AHHLBIX C
HCIIOJIb30BAHUEM BOJIBI KJIHOUEBOE 3HAUCHHE UMEET BO3MOKHOCTh BECTH OH — JIaH KOHTPOJIb
pacxoga U MOHUTOPUHI YPOBHS Kau€CTBA U SanHSHéHHOCTI/I BOJbI , HpI/I‘{éM BCE 9TO B pexume
PE€AITBHOr0 BpEMEHHU U C JOCTATOYHO BBICOKOM TOYHOCTBIO

JleiicTByIOIIME CTAaHAPTHI HA BOAY , UCIIOJIb3YIOIIYIOCS JJIS )KMJIBIX TOMEIEHUH TpeOyIoT
OCTPBIX OFPAaHUYEHHUM Ha PA3IMYHOTO YPOBHS U MPOUCXOXKIEHUS 3arPA3HEHHS] , UTO B CBOIO
ouepeb TpeOyeT MOCTOSTHHOTO KECTKOTO KOHTPOJIS 6€3 OCTAaHOBKH MOTOKA BOJIBI U NIEpeIaun
00pa31oB B 1a0OPaTOPHIO JUIsI KOHTPOJIS

HOBTOMy nponecc MOCTOSIHHOTO KOHTPOJISA OCHOBHBIX MTapaMETPOB HCHOJ’IL3y€MOﬁ BOAbI
SABJIACTCA OAHUM M3 KIIFOUYCBBIX yC.]'IOBI/Iﬁ OKCILTyaTaluu CUCTEM YMHOT'O JOMa
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Ha nocnenytonux 4 pucyHkax moka3zaHbl MOJAENN CEPUHHO BBITYCKAEMbIX CUETYMKOB pacxoia
BOJIbI C BCTPOCHHOM CHUCTEMOM KOHTPOJISI U MOHUTOPUHTA , paboTaro1ieil UMEHHO B TpeOyeMbIX
YCIOBHUSIX
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207

3a 6a3y J1s CpaBHEHUS B3SThl MOJIENH CEPUITHO BBIMTYCKAaEMbIX JTMHEHHBIX CYETUMKOB pacxoa
Bozbl komnanuu APAJ] u npeactraBneHHbIe MOJIENH MTOKA3bIBalOT BOZMOXKHOCTh 0€3 Mepeaesku
Bcex 0a30BbIX JeTaliel CUEéTYMKa , BCTPOUTH B €r0 KOPITYC MpeAsiaraeMylo CUCTEMY
OECKOHTAKTHOI'O KOHTPOJIS , 0a3UpYIOIIYIOCs Ha MPUHIUIIAX AIEKTPOMarHuTHOM pe30HaHCHOM
CHEKTPOCKOIUU
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3a 0a3y J1s CpaBHEHUSI TaKXke B3AThl MOJEIIU CEPUNHO BBITYCKAEMbIX JIMHEHHBIX CUETUUKOB
pacxona Bozsl komrnanun APAJl u npencTaBieHHbIE MOAEIH ITOKA3bIBAIOT BO3MOKHOCTH 0€3
nepeeNKy BceX 0a30BbIX JIeTalleil CUETUMKA , BCTPOHUTD B €r0 KOPITYC MPEIaraeMyro CUCTEMY
0ECKOHTAKTHOTO KOHTPOJIS , 0a3UPYIOIIYIOCS HA TPUHIIAIIAX AIEKTPOMAarHUTHON pe30HAHCHOU
CIEKTPOCKOIIUU

Takum o6pa30M 9Ta U IMMOCIICAYIOIIHNE CCPUU HCIIBITAaHUH B paMKax YCJ'IOBI/Iﬁ , CKJIaABIBAOIIMNXCsL
B I/IH(bpaCTp}/KType YMHOTI'O JO0Ma , JAr0T IMOJIHOC IIPCACTABJICHUC O TpaHC(l)OpMaI_[I/II/I
HpOBepHeMOﬁ TCXHOJIOTUU B KOMIIAKTHYIO HAZACUCTEMY JIsSI KOHTPOJIA U I/I,ZLCHTI/I(I)I/IKaI_II/II/I
mapaMeTpoOB )I(H,HKOCTCﬁ , cMmeceit 5 BMYJ'ILCI/Iﬁ u a3p030nel71 n 111 CCIICKIIUHU Hanboee CHILHBIX
MO0 aMINIUTYyA€ CUTHAJIOB , ITIO3BOJIAIOINHNX B IIPEACTIaX MUJIJIMCCKYH/ ITIPOBECTHU U3MCPCHHUC U
I/I,Z[GHTI/I(I)I/IKB.I_II/IIO JOCTOBCPHOCTU PEC3YJIbTATOB I/IBMGPGHHﬁ

Heo0xo1muMo OTMETHTD , UTO TaKOE BBICOKOE OBICTPOACHCTBHE MO3BOJISIET B IIpeienax (yHKIUI
U CKOPOCTEH MOTOKa U3MepsAeMOil )KUIKOCTH rpoBecTy B TeueHuu 30 cexyn nopsaaka 1000
LIUKJIOB U3MEPEHUM U BBIJIETUTH U3 BCEX PE3yIbTAaTOB ITOKA3aTeNu , 00ecreyrBaroIue npu Toi
e 4acToTe CUrHalsia 0oJiee BBICOKYIO aMIUTUTYAY C BHICOKOM CTENEHbIO TOBTOPSEMOCTH
pe3yibTara

IIpu nepexone Ha KOMIUIEKTALUIO YIIPABIIAIOLIErO U aHAJIMTUYECKOIO MOAYJIS BBITIOJIHEHHYIO B
MHUKpO MacuITade MoJy4YeHHbIE BHICOKHE 110 TOYHOCTH M CKOPOCTH UACHTU(UKALIUY PE3YIbTATh
ITO3BOJISIIOT TAKXKE MEPEUTH K CBEPX KOMITAKTHOMY JU3aKHY , 4TO B CBOIO 0YEPE/Ib CYIIECTBEHHO
pacupsieT 06JacTb IPUMEHEHUS TEXHOJIOTHH U CEHCOPHBIX MOJYJIEH

Takast KOMIAKTHOCTb IO BCeM (PYHKLUSAM M pa3MepaM U M0 SHEPreTHUECKUM MapaMeTpaMm
CUTHAJIOB , I03BOJIsIET Oosee 3(pPeKTUBHO BCTpauBaTh U UHTETPUPOBATH 3TU CHUCTEMBI B
CpeAcTBa MOOMIIBHOM CBSI3U M ITOCTENIEHHO MEPEBOUTH MPOTPAMMHYIO YacTh KOHTPOJIS U
yIpaBiIeHUs! TEXHOJIOTHEN B (hOpMaThl MOOMIIBHBIX TPUIIOKEHUN

Oco0eHHO 3TO MPOSBIIAETCS B CHEIHMATIEHOM CEHCOPHOM MOJYJIE JIJIsl KOHTPOJIS YPOBHS caxapa B
KpOBHU € 00pabOTKOI CUTHAJIOB B paMKaX BO3MOKHOCTEH COOTBETCTBYIOLIMX MOOUIIBHBIX
MPUIIOKEHUH U B MTOCTIETYIOIEM U UX MPOAODKEHUH U MoaupUKaiuii
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Heo6xo0auMo 3aMeTUTh , 4TO IPOBEICHHBIC HCIIBITAHUS ITOKa3aIH 00Jee MHUPOKOE 1oJie
IPUMEHEHHUSI , YEM CUMTAJIOCh /10 IPOBEJCHHBIX UCIIBITAHUN U U3MEPEHUI

Taxum obpaszom , -
[To xapakTepy B3aUMOACHCTBHS C 00BEKTOM KOHTPOJISI Pa3InYatoT METOIbI:

1) mporenero U3nydeHus;
2) OTpakEHHOTO U3JTYUYCHUS;
3) paccessHHOTO M3JTy4eHHUS;
4) pe30HaHCHBIN.

§4(‘€/o/ MAGNET\C ZAB)/»QM/'LLZ

CoBpeMeHHOE 000pyIOBaHUE 3JIEMEHTOB HHPPACTPYKTYPHI YMHOTO JIOMa U €ro SKBUBAJICHTOB
TpeOyeT HOBEHIIINEe HHHOBAIIMOHHBIE PEIIEHUS HE TOJIBKO B YAaCTH YCTPOICTBA W KOHCTPYKIUH ,
HO B [IEPBYIO OYepe/Ib B YIIPABICHUU U KOHTPOJIE HaJl BCEMHU MTPOLIECCaMHt , BKIItoUas -
nporiecchl o0ecreueHust SHEprHel , BOJAOH , BO3AYXOM M ONTUMAIbHON TEPMHUECKON U
OXJIQKIAIOIIEN CTA0OMIN3a[iH
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D10 TpeOOBaHUE CTAHOBUTCS OCOOCHHO BKHBIM B CITydae MPUMEHEHHUS B YMHOM JIOME B
Ka4yeCcTBE aJIbTEPHATHBHBIX BUJOB TOILUIMBA HA MIPOU3BOIAIINX PE3EPBHYIO SHEPTHUIO WU
SHEPreTUYECKUE PECYPChl arperarax pa3JIM4HOTO pojia TOTUTUBHBIX CMECEH U KOMITO3UTOB , KaK
HalpuMep — TOIUIMBHBIX AMYJIbCUN

Ha ¢oto npezncrasiena , B KauecTBe MpUMeEpa , MOJIEIb CEHCOPHOTO MOJYJISL YIIPABIISIOLIETO U
KOHTPOJHMPYIOIIETO B PEKUME PEeaTbHOTO BPEMEHU PE3EPBHYIO U3EIIb TCHEPATOPHYIO
YCTaHOBKY YMHOTO JIOMa , KOTOpasi UCIOJb3YeT B KQUeCTBE TOIUIMBA TOIUTHBHYIO AIMYJILCHIO U3
JIN3eIHHOrO TOILTMBA U BOJBI ( MPUYEM coziepKaHKe BOJbI B AMYJIbCUH cocTaBisieT 50% )

B sTOM city4yae BOIIpOCHI MapaMeTPOB MOJa4X TOILIMBA U IPONOPLUOHAIBHOE YIIPaBICHUE U
KOHTPOJIb IOa4YH BO3yXa TPEOYIOT UCKIIIOUUTEIbHON MOOUIBHOCTH CUCTEMBI YIIPABJIECHUS U
KOHTPOJIS , YTO 0OECIIeunBaeT MOKa3aHHBI CEHCOPHBINA MOIYIIb

IToTeHumanbHbIe 00/1aCTH IPUMEHEHUS] B CTPYKTYPAX YMHOI0 10MAa M MX JKBMBAJICHTOB
TeXHHMKH 0€CKOHTAKTHBIX M3MepeHHi 0a3MpYIOLIeicsl Ha MPUHIUNAX 2JIeKTPOMAarHUTHOMN
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pe30HaHCHOﬁ CIIEKTPOCKOIIUHU € 3JIEMECHTAMHU HCKYCCTBEHHOI'O HHTEC/VIEKTA H
HCKYCCTBCHHBIX HeﬁPOHHLIX cerei

IToTeHuMagbHbIE 00J1ACTH NPUMEHEHUSI 3JIeKTPOMATHUTHONH Pe30HAHCHOM
CIIEKTPOCKONUHN B MHOroGyHKunoHanbHOii CeHcopHoil TexHosoruu B MeauUMHE U
0M0JI0TMH B MPUJI0KEHUH K YCJIOBUSIM CKJIAIbIBAIOIIUMCH B HHPPACTPYKType YMHOIO

AoMa

H3Mepeﬂne KOHIECHTPAIUU U COCTaBaA KOMIIOHEHTOB B “KUAKOCTAX

Croma MOXXHO OTHECTH TaKH€ CMECH KaK PacTBOPBI, TaK W JUCIIEPCHBIC CUCTEMBI: 3MYJIbCHHU,
CYCHEH3UH U OMOJIOTUYECKUE KUIKOCTH (KPOBb, MOJIOKO, TUMda, MoYa U T.1I.).

Bnaronaps[ BBICOKOM YYBCTBUTCIIbHOCTU IMPCAJTOKCHHBIX KOHCTPYKTHBHBIX BApUAaHTOB CECHCOPOB
npeaiiaracMasd TCXHOJIOTUA MOXKCT IIHUPOKO UCII0JIb30BATHCA:
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1. B (apmameBTHUeCKON MPOMBINIIEHHOCTH B TEXHOJIOTMYECKUX TMpOIEeccax Io
MPOU3BOJCTBY JIEKAPCTBEHHBIX CPEACTB;
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2. Jlnsa mpoBeneHHs J1a0OpPaTOpPHOTO W BHENA0OPATOPHOTO AHATU30B OHOJIOTMYECKHX
KHUIKOCTEH: KPOBH, MOJIOKA, MOYH H T.J.;

3. B MenuuuHCKOW, TEXHMYECKOW W THIIEBOW MHKPOOMOJOTHSIX sl MOHHUTOPHHTA
KOHLEHTPAaLlU! MUKPOOPraHU3MOB U HAJIMYHS BUPYCOB , B TOM YHCJIE U KOPOHA BUPYCOB.

I/I3Mepelme JICEKTPOMArHuTHOT0 UMII€IaHCA OHOJIOrMYeCcKHX TKaHeH opranumsma

B mactosmiee BpeMsi uM3MepeHHE HUMIIEAaHCa OMOJOTHYECKMX TKaHEH Ha pa3HbIX YacToTax
MEPEeMEHHOT0 TOKa IIMPOKO HKCIOIb3yeTCs B JUArHOCTHKE, a TaK e B OHUOJIOrMYECKUX U
MEJUIIUHCKUX UCCIIEOBAHUSX.

HaanMep, SHAYUTCIBHOC BO3pACTAaHHWIO HMMIICJAHCA TKAaHW Ha HHU3KHX 4YaCTOTaX IIO3BOJIACT
O6Hapy7KI/ITL BOCIIAJICHHUEC YIKC€ Ha IICPBBIX CTAaAUAX. HeKOTOpBIC 3a00JIeBaHUA H.[HTOBH,Z[HOﬁ
JKCJIC3bI JUArHOCTHUPYIOTCA 11O UIBMCHCHUIO YIJIa CABUI'a (1)213 MCKAY TOKOM M HAIPSAKCHUCM.

Comnec ot
PQQ\/\S(OJ\) \ Cy poX 24

e \ Solerss
] CL/S//?/&/ &7 7‘4,/'2/&{@ \\ COhnf«Ct{‘ch

\\
:

LAVERS /1/’

Ex01 D
ZAyERS

AOOAAX N
(Z/foé

7204/ —

DikMoND
PLATING

Holes, Fole Zas7ic
Vi pias FoR N

, DYACRAM -3 -2
5-//€/p/ 7/}?4/& Caé//?C\/é La@ =

39



[Toctpoennass Ha 0a3e ANEKTPOMATHUTHOW PE30HAHCHOW CIEKTPOCKONHH , TaK Ha3bIBaeMas
DNeKTpOMarHuTHas pe30HaHCHAs CIIEKTpoMeTpuyeckass Mammorpadus sBisercs 3hHeKTHBHBIM
METOJOM paHHEH JUArHOCTUKH paKa MOJIOUHOM KEJIE3BI.

W3mepenne nMiieianca KOXXHOT0 ITOKPOBA MOMOTAeT JUArHOCTUPOBAHUIO KOKHBIX 3a00JIeBaHUH,
HanpuMep, JJis BbIABICHUS HEOKPAILIEHHOM 37I0KaYe€CTBEHHOM MEJIaHOMBI U TaK:Ke VISl BBISIBICHUS
0YaroB 3arpsi3HEHUS TOBEPXHOCTH KOXKU PYK KOPOHA BUPYCaMH.

I[JISI BbISABJICHUS IATOJIOTHU BHYTPCHHUX OPraHOB MOXCT HCIOJB30BATHCA SHAOCKOIMMYCCKOC
HU3MEPCHUE UMIICAAHCA.

Croa )xe MOXXHO OTHECTH HEMHBA3WBHBIM aHANIM3 KPOBHU, HAllpUMeEp, HAa MpeIMeT HaTu4us
BBICOKOT'O YPOBHSI caXxapa, U aHaJH3 COCTOSHUS TUM(PATHIECKOH KUIAKOCTH.

@ G/ C]//?/ﬁ/ RGeS
\

b l//s/M/

ALSEmMB L
PART 4

WSS XOENAX X

Copper
ETTHA/G

HolE /p Cor Sodiibor 2
LIQUD STBe4m L LUN i s ~
DIAGCAM -S-1%
Bo Bce NECPCUYUCIICHHBIC BBIIIC o0macTu OPUMEHCHUA OJICKTPOMArHUTHBIX PE30HAHCHBIX
CIICKTPOMETPHUICCKUX H3MepeHHﬁ TCXHOJIOTUA BJICKTpOMaAr HUTHOU CIICKTPOCKOIIMK  MOXKET
BHECTHU CBOIO JICTITY, 3BHAYUTCIIBHO IMOBBICUB YYBCTBUTCIIBHOCTb TAKOT'O pOJa HSMGPGHHﬁ.
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Kpome Toro npuMeHeHue ykazaHHBIX CEHCOPOB MOXKET OOHapYyKUBaTh HAIMYUE KOPOHA BUPYCOB
B ropJjie 4eJI0BEeKa Ha HAYaJbHBIX CTAJUAX 3apaKeHUs

Hcnonb3oBanue MeTOH0B U TEXHOJIOTUN 3JIEKTPOMATHUTHON Pe30HAHCHOM
CIIEKTPOCKONHMHU B OMOCeHcopax
[Ton TepmuHOM "OHMOCEHCOP" OOBIYHO MOHMMAIOT YCTPOWCTBO, B KOTOPOM  OHOJOTHYECKHMA
Matepuan: ( (QEepMeHTHI, TKaHW, OaKTEepHH, IPOXOKUA, AHTUTCHBI / QHTUTENA, OpPraHEIUIbI,
peuentopsl, [IHK, Bupycsl B TOM 4Kciie U KOPOHA BUPYCHI ) , HENOCPEACTBEHHO pearupyer Ha
IIPUCYTCTBUE CHUTHala OT IpPEIaraéMoro CEHcopa U TI'EHEpUPYET PE30HAHCHBIN CHUTHAl,
(YHKIMOHATIBHO CBS3aHHBIN C HAIMYMEM M KOHIICHTPALMEH 3TOr0 KOMIIOHEHTA.

B nganHoM ciydae mpu MOMOIIM MpejiaraéMoro yCTpOMCTBa —peanu3yercs HMPUHIUIHAIBHO
HOBBIA C€IOCOO MoNydyeHuss MHGOpPMALMKM O XMMHUYECKOM COCTaBe pacTBopa , YTO B ILIEJIOM
OTpesieNisieT YCHEUIHOCTh MPUMEHEHUS 3TUX METOJIOB B MH(PACTPYKTYPHBIX KOMIIOHEHTaX W
AJIEMEHTaX YMHOTO JoMa U ero ()yHKIIMOHATbHBIX U KOHCTPYKTUBHBIX SKBHBAJICHTAX.

B paMkax HacTosmIel KHUTH aBTOP XOTeJ ObI MOAPOOHEE OCTAHOBUTHCS HA CHCTEMHOM
aHaJIM3e KOHIENTYaTbHOU 0a3bl I WHHOBAIIMOHHBIX HOCHTENEH HHPOPMAIUH , TPUMEHSIEMBIX
B CHCTEMAaxX YMHOIO JI0Ma

Z[J'ISI TOro , 4To OBl 00€CIIEUNTH BO3MOKHOCTD BCTPaWBaHUs TaKOI'O HAKOIIUTCIIA I/IH(bOpMaI_[I/II/I B
CUCTEMY I/IH(bpaCTpYKTprI YMHOI'0O JjoMa , €MKOCTb TaKOT'O HOCUTEIIS JOJDKHA MHOI'OKpPAaTHO
YBCIIUUUTHCA

HpezmaraeTc;I Hpe,Z[BapI/ITGJ'IBHHﬁ aHaJIu3 TaKOM CUCTEMBI

HepBBIfI 110 Ba’KHOCTHU CCKTOP KOHTPOJIA U YHPABJICHUA — 9TO KOHTPOJIb U aHAJIN3 BCCX
BXOJAIINX B MPOUCCCHI YMHOT'O JOMa MAaTCpruaioB U UX COUCTaHUH

Kak u3BecTHO , Ha BX0/i€ B IIPOLIECC PETYIUPYIOTCS U KOHTPOJIUPYIOTCS Cleyromue paboune
napameTpsl :

- pacxoJ 3HEPruu U TOTUIMBA

- TaBJICHUE BIPBICKA TOIIIIMBA

- YIEJbHBIA pacxo SHEPTUU U TOIUIMBA

- CTEXMOMETPUYECKOE KOJIMYECTBO BO3/1yXa IO OTHOIIEHUIO K PACXOAY SHEPTMU U TOIJIMBA

- JOIIOJJHUTECIBHOC KOJIMYECTBO BO3/1yXa 10 OTHOMICHUIO K O6H.[€My pacxoay SHEPrum u
TOILJIMBa

Tak kak OT KOJIMUECTBa BO3/yXa MPEXk/Ie BCEro 3aBUCUT 3(PPEKTUBHOCTH SHEPTETUUECKOTO
000py/ZI0BaHUS B paMKaX yMHOTO JIOMa , TO 3Ta 3aBUCUMOCTh KOHTPOJIUPYETCS U MPEAETbHO
TOYHO PETYJIHUPYEeTCsl B TEUEHHH BCero padouero HMKia U TpeOyeT 3HAYMTENbHON MOIIHOCTH
YIPaBIISIOMUX IPOLECCOPOB U KOMIIBIOTEPOB
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IMPUJIO’)KEHUE 4

CnuCoK HCIO0JIb30BAHHOM JIMTEPATYPHI , NIATEHTHAS M JIMIEH3UOHHASA MHopManus

MPUNOKEHUE 4-1

United States Patent Application 20210105734
Kind Code Al
XU; Lixiang ; etal. April 8, 2021

METHOD AND APPARATUS FOR DATA TRANSPORT CONTROL BETWEEN
WIRELESS NETWORK SYSTEMS

Abstract

The present disclosure relates to a communication method and system for converging
a 5th-Generation (5G) communication system for supporting higher data rates beyond
a 4th-Generation (4G) system with a technology for Internet of Things (loT). The
present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. There is provided a method and
apparatus for data transport control between wireless network systems, the method
comprises: determining, by a first node, whether a predetermined condition is
satisfied; and transmitting, by the first node, at least one of data transport command
information and user equipment access information when the predetermined condition
Is satisfied.

MPUNOXKEHWNE 4-2

United States Patent Application 20210091880
Kind Code Al
KIM; Taehyoung ; etal. March 25, 2021

METHOD AND APPARATUS FOR TRANSMITTING AND RECEIVING DATA
CHANNELS IN WIRELESS COMMUNICATION SYSTEM

Abstract
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The present disclosure relates to a communication technique for fusing, with an 1oT
technology, a 5G communication system for supporting a higher data transmission
rate than a 4G system, and a system therefor. The present disclosure may be applied to
intelligent services, such as smart homes, smart buildings, smart cities, smart cars or
connected cars, health care, digital education, retail, and security and safety related
services, on the basis of 5G communication technologies and loT-related
technologies. A method of a terminal according to an embodiment of the present
invention comprises: receiving an indicator for changing a bandwidth from a base
station; identifying whether there is a signal to be transmitted on the changed
bandwidth at a time of transmitting hybrid automatic repeat request (HARQ) ACK
information for data received on a secondary cell (SCell) from the base station; and
multiplexing and transmitting the signal and the HARQ ACK information in case that
there is a signal to be transmitted in the changed bandwidth.

NPUNOHKEHUE 4-3

United States Patent Application 20210105780
Kind Code Al
JIN; Seungri; etal. April 8, 2021

METHOD AND APPARATUS FOR SUPPORTING SIMULTANEOUS
TRANSMISSION AND RECEPTION TO MULTIPLE TRANSMISSION AND
RECEPTION POINTS IN NEXT GENERATION MOBILE COMMUNICATION
SYSTEM

Abstract

A communication method and a system for converging a 5.sup.th-Generation (5G)
communication system for supporting higher data rates beyond a 4.sup.th-Generation
(4G) system with a technology for Internet of Things (loT) are provided. The
disclosure may be applied to intelligent services based on the 5G communication
technology and the loT-related technology, such as smart home,

smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. The disclosure discloses a method
and apparatus for supporting transmission and reception to a plurality of TRPs, and a
method and apparatus for updating PDSCH beam information of several serving cells
together in a CA situation.
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MPUNOXKEHWUE 4-4

United States Patent Application 20210105828
Kind Code Al
AGIWAL; Anil ; etal. April 8, 2021

METHOD AND APPARATUS FOR RANDOM ACCESS PROCEDURE

Abstract

The present disclosure relates to a communication method and system for converging
a 5th-Generation (5G) communication system for supporting higher data rates beyond
a 4th-Generation (4G) system with a technology for Internet of Things (loT). The
present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. The present disclosure provides
method and apparatus of performing random access procedure.

NPUNOHKEHUE 4-5

United States Patent Application 20210105677
Kind Code Al
JANG; Jaehyuk ; etal. April 8, 2021

METHOD AND APPARATUS FOR CONFIGURING CARRIER AGGREGATION
FOR SERVING CELLS HAVING DIFFERENT START TIME POINTS IN FRAME
IN WIRELESS COMMUNICATION SYSTEM

Abstract

The present disclosure relates to a communication method and system for converging
a 5.sup.th-Generation (5G) communication system for supporting higher data rates
beyond a 4.sup.th-Generation (4G) system with a technology for Internet of Things
(1oT). The present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. According to the disclosure, a
base station may configure serving cells having different frame start time points, using
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carrier aggregation (CA), for operation of a terminal, and thus can increase the
transmission rate of the terminal.

MPUNTOXEHUE 4-6

United States Patent Application 20210105665
Kind Code Al
BENNETT; Andrew ; etal. April 8, 2021

APPARATUS AND METHOD FOR NETWORK CONFIGURATION

Abstract

The present disclosure relates to a communication method and system for converging
a 5.sup.th-Generation (5G) communication system for supporting higher data rates
beyond a 4.sup.th-Generation (4G) system with a technology for Internet of Things
(1oT). The present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. A method of controlling,
preferably configuring and/or reconfiguring, a 5.sup.th generation (5G) network
comprising a set of user equipment (UE) including a first UE is provided. The method
includes configuring the set of UEs, for example the first UE, for collecting data
therefrom, collecting the data from the set of UES, mapping the collected data to a
user intent, and controlling, preferably configuring and/or reconfiguring, the network
based, at least in part, on the mapped user intent.

MPUNOXKEHWNE 4-7

United States Patent Application 20210101679
Kind Code Al
HAN; Yoonseon ; etal. April 8, 2021

APPARATUS AND METHOD FOR MOBILITY MANAGEMENT OF
UNMANNED AERIAL VEHICLE USING FLIGHT MISSION AND ROUTE IN
MOBILE COMMUNICATION SYSTEM

Abstract
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A communication method and system for converging a 5.sup.th generation (5G)
communication system for supporting higher data rates beyond a 4.sup.th generation
(4G) system with a technology for Internet of Things (loT). The disclosure may be
applied to intelligent services based on the 5G communication technology and the
loT-related technology, such as smart home, smart building, smart city, smart car,
connected car, health care, digital education, smart retail, security and safety services.
In consideration of the communication characteristics of an unmanned aerial vehicle
(UAV), a technology that considers UE mobility restrictions and registration areas in
a mobile communication network in consideration of the flight mission and route of
the UE in order to efficiently support communication services with the UAV is
provided.

MPUNTOXEHUE 4-8

United States Patent Application 20210098137
Kind Code Al
CARROLL; Brian ; etal. April 1, 2021

SMART MEDIA DEVICE

Abstract

Increasingly, multiple users and multiple network devices are connecting to or
requesting access to and/or from network resources. Users are increasingly expanding
the number of network devices connected to a network. For example,

a Home Network Environment (HNE) can have multiple networked devices
connected to a single network. Each network device has its own interface and each
network device is controlled via this interface which is generally located at the
network device. A smart media device (SMD) can provide a centralized control for
the multiple network devices and access to and/or from the multiple network
resources. The SMD can provide control of one or more Internet of Things devices
communicatively coupled to the SMD.

MNMPUNOXKEHUE 4-9

United States Patent Application 20210105609
Kind Code Al
PARK; Jonghan ; etal. April 8, 2021
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METHOD AND APPARATUS FOR REINSTALLING SIM PROFILE IN
WIRELESS COMMUNICATION SYSTEM

Abstract

The present disclosure relates to a communication method and system for converging
a 5.sup.th-Generation (5G) communication system for supporting higher data rates
beyond a 4.sup.th-Generation (4G) system with a technology for Internet of Things
(1oT). The present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services.

NPUNOHKEHUNE 4-10

United States Patent Application 20210100042
Kind Code Al
AGIWAL; Anil ; etal. April 1, 2021

SYSTEM AND METHOD OF IDENTIFYING RANDOM ACCESS RESPONSE

Abstract

A communication method and system for converging a 5th-Generation (5G)
communication system for supporting higher data rates beyond a 4th-Generation (4G)
system with a technology for Internet of Things (1oT) is provided. The
communication method and system include intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. A method includes transmitting a
random access preamble on a physical random access channel (PRACH) transmission
occasion from a base station, identifying a random access radio network temporary
identifier (RA-RNTI) for receiving random access response (RAR) information based
on a time related parameter, a frequency related parameter and an uplink carrier
related parameter, and receiving scheduling assignment information scheduling a
physical downlink shared channel (PDSCH) on a physical downlink control channel
(PDCCH) based on the identified RA-RNTI from the base station.
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MPUNOXKEHME 4-11

United States Patent Application 20210100010
Kind Code Al
YOON; Suha; etal. April 1, 2021

METHOD AND APPARATUS FOR TRANSMITTING SCHEDULING REQUEST
IN MOBILE COMMUNICATION SYSTEM

Abstract

The present disclosure relates a communication technique that fuses a 5G
communication system supporting a higher data transmission rate following a 4G
system with 10T technology and a system therefor. The present disclosure can be
applied to intelligent services

(e.g., smart homes, smart buildings, smart cities, smart cars or connected cars, health
care, digital education, retail, security and safety related services, etc.) on the basis of
5G communication technology and IoT related technology. A method for transmitting
a scheduling request (SR) of a terminal according to the present invention comprises
the steps of: receiving SR configuration information; performing channel sensing of
an unlicensed band in case that the SR is triggered in the unlicensed band; and waiting
for SR transmission in case that a channel is occupied as a result of the channel
sensing.

MPUNOKEHUE 4-12

United States Patent Application 20210099954
Kind Code Al
AGIWAL; Anil ; etal. April 1, 2021

METHOD AND APPARATUS FOR MONITORING WAKE UP SIGNAL

Abstract

The disclosure relates to a communication method and system for converging a
5.sup.th generation (5G) communication system for supporting higher data rates
beyond a 4.sup.th generation (4G) system with a technology for Internet of Things
(1oT). The disclosure may be applied to intelligent services based on the 5G
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communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital
education, smart retail, security and safety services. A method and apparatus for
monitoring wakeup signal and method and apparatus for securing unicast V2X
communication are provided.

MPUNOKEHWME 4-13

United States Patent Application 20210100024
Kind Code Al
BANG:; Jonghyun ; etal. April 1, 2021

METHOD AND DEVICE FOR TRANSMITTING/RECEIVING
UPLINK CONTROL INFORMATION IN WIRELESS COMMUNICATION
SYSTEM

Abstract

The disclosure relates to a communication technique for convergence of a 5th
generation (5G) communication system for supporting a higher data transmission rate
beyond a 4th generation (4G) system with an loT technology, and a system therefor.
The disclosure may be applied to intelligent services

(e.g., smart homes, smart buildings, smart cities, smart cars or connected cars, health
care, digital education, retail business, security and safety-related services, etc.) on the
basis of a 5G communication technology and an loT-related technology. The
disclosure relates to a method and device for transmitting or receiving

uplink control information in a wireless communication system. The disclosure
relates to a method for configuring and generating uplink control information in an
unlicensed band. The disclosure proposes a method for adding generated

uplink control information to an uplink data channel.

MPUNOXKEHUE 4-14

United States Patent Application 20210099496
Kind Code Al
SHAH; Sapan Pramodkumar ; etal. April 1, 2021
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METHOD AND SYSTEM FOR HANDLING MISSION CRITICAL DATA
(MCDATA) COMMUNICATIONS USING PRE-ESTABLISHED SESSION

Abstract

The present disclosure relates to a communication method and system for converging
a 5.sup.th-Generation (5G) communication system for supporting higher data rates
beyond a 4.sup.th-Generation (4G) system with a technology for Internet of Things
(1oT). The present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. Example embodiments initiate a
Mission Critical data (MCData) communication using a pre-established session. A
participating MCData server receives at least one pre-established session setup request
from an originating MCData client device. The pre-established session setup request
comprises the pre-established session indication advising the participating MCData
server of initiation of at least one pre-established session. The participating MCData
server initiates the at least one pre-established session with the originating MCData
client device based on the pre-established session indication. The participating
MCData server sends at least one MCData-communication-state message to the
originating MCData client device.

MPUNOXKEHWNE 4-15

United States Patent Application 20210081658
Kind Code Al
HOSSEINKHANI LOORAK; Mona ; etal. March 18, 2021

HAND-OVER-FACE INPUT SENSING FOR INTERACTION WITH A DEVICE
HAVING A BUILT-IN CAMERA

Abstract
A system including neural network that use deep learning for object detection allows
users to interact with images of their face and, in particular, interact with different

face landmarks as an input channel for interaction with smart devices. That is, the
face is employed as a touch surface for interactions with a device.
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MPUNOXKEHWNE 4-16

United States Patent Application 20210075442
Kind Code Al
MYUNG,; Seho ; etal. March 11, 2021

METHOD AND APPARATUS FOR DATA DECODING IN COMMUNICATION
OR BROADCASTING SYSTEM

Abstract

The disclosure relates to a communication technique for converging a 5G
communication system for supporting a higher data transfer rate beyond a 4G system
with an 1oT technology, and a system therefor. The disclosure may be applied to
intelligent services (for example, smart home,

smart buildings, smart cities, smart cars or connected cars, health care, digital
educations, retail business, security and safety-related services, etc.) based on a 5G
communication technology and an loT-related technology. The disclosure provides an
apparatus and a method for efficiently decoding a low-density parity-check (LDPC)
code in a communication or broadcasting system. Further, the disclosure provides an
LDPC decoding device and method for improving decoding performance without
increasing the decoding complexity by applying suitable decoding scheduling
according to the structural or algebraic characteristics of the LDPC code in a process
of decoding the LDPC code using layered scheduling or a scheme similar thereto.
Further, a method of a low density parity check (LDPC) decoding performed by a
receiving device in a wireless communication system is provided, the method
comprising: receiving, from a transmitting device, a signal corresponding to input
bits; performing demodulation based on the signal to determine values corresponding
to the input bits; identifying a number of the input bits based on the signal; identifying
a base matrix and a lifting size based on the number of the input bits; identifying a
parity check matrix based on the base matrix; identifying an index corresponding to
the values; determining a number of layers based on the index and the lifting size;
determining an order for LDPC decoding based on the number of layers and a
predetermined sequence; and performing LDPC decoding to determine the input bits
based on the values, the parity check matrix and the order.

MNMPUNOXKEHWNE 4-17

United States Patent Application 20210076317
Kind Code Al

51



Kim; Soenghun ; etal. March 11, 2021

METHOD OF PERFORMING CELL SELECTION AND RE-SELECTION USING
PMAX PARAMETERS AND SYSTEM ADAPTED THERETO

Abstract

The present disclosure relates to a communication method and system for converging
a 5.sup.th Generation (5G) communication system for supporting higher data rates
beyond a 4th Generation (4G) system with a technology for Internet of Things (1oT).
The present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. A cell selection/re-selection
method and an apparatus adapted thereto is provided. The cell selection method of a
terminal includes: receiving, from a base station, first maximum power information,
PEMAX1 and second maximum power information, PEMAX2, related to maximum
transmission power levels of the terminal on the uplink; calculating a compensation
parameter, Pcompensation, related to uplink transmission power of the terminal, using
the first maximum power information and the second maximum power information;
calculating a cell selection reception level value, Srxlev, using the compensation
parameter; and selecting a cell based on the calculated cell selection reception level
value.

NMPUNOHKEHUNE 4-18

United States Patent Application 20210058113
Kind Code Al
JUNG; Euichang ; etal. February 25, 2021

METHOD AND APPARATUS FOR TRANSMITTING OR RECEIVING
MULTIPLE PIECES OF DATA IN WIRELESS COOPERATIVE
COMMUNICATION SYSTEM

Abstract

The disclosure relates to a communication technique for convergence of 10T
technology and a pre-5.sup.th generation (5G) or 5G communication system for
supporting higher data transmission rates beyond a 4.sup.th generation (4G) system
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such as long term evolution (LTE), and a system therefor. The disclosure is applicable
to intelligent services (for

example, smart homes, smart buildings, smart cities, smart cars or connected cars,
healthcare, digital education, retail businesses, security and safety related services,
etc.) based on 5G communication technology an loT-related technology. According to
various embodiments, a method and apparatus for transmitting or receiving multiple
pieces of data in a wireless cooperative communication system may be provided.

MPUNOKEHUE 4-19

United States Patent Application 20210068141
Kind Code Al
YEO; Jeongho ; etal. March 4, 2021

METHOD AND APPARATUS FOR DECODING
DOWNLINK CONTROL SIGNAL IN WIRELESS CELLULAR
COMMUNICATION SYSTEM

Abstract

The present disclosure relates to a communication technique for converging an loT
technology with a 5G communication system for supporting a higher data
transmission rate beyond a 4G system, and a system therefor. The present disclosure
may be applied to an intelligent service (for example, a smart home, a smart building,
a smart city, a smart car or connected car, healthcare, digital education, retail
business, a security and safety related service, or the like) on the basis of a 5G
communication technology and an 10T related technology. The present invention
relates to a wireless communication system and, specifically, to a method and
apparatus for decoding a downlink control signal.

MPUNOXKEHWNE 4-20

United States Patent Application 20210067276
Kind Code Al
WANG; Yi; etal. March 4, 2021

METHOD AND APPARATUS FOR TRANSMITTING HYBRID AUTOMATIC
REPEAT AND REQUEST INFORMATION IN A WIRELESS COMMUNICATION
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SYSTEM

Abstract

The present disclosure relates to a communication method and system for converging
a 5.sup.th-Generation (5G) communication system for supporting higher data rates
beyond a 4.sup.th-Generation (4G) system with a technology for Internet of Things
(1oT). The present disclosure may be applied to intelligent services based on the 5G
communication technology and the loT-related technology, such as smart home,
smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. The present invention provides a
method of a base station for supporting an inter-system handover from an evolved
packet system (EPS) system to a 5th generation (5G) system. The present application
provides a method for transmitting HARQ-ACK information, including steps of:
detecting, by a UE, a PDCCH and receiving a PDSCH scheduled by the PDCCH,; for
one slot of one carrier, determining, according to a configured slot pattern and a
configured PDCCH monitoring occasion, the HARQ-ACK occasion and the number
of HARQ-ACK bits occupied by the one slot; and, generating, by the UE, an HARQ-
ACK codebook according to the HARQ-ACK occasion and the number of HARQ-
ACK bits occupied by the one slot, and transmitting HARQ-ACK information. By the
method of the present invention, the number of HARQ-ACK bits to be fed back
within each slot is reduced, and the feedback overhead is reduced; moreover, the
number of bits of the generated HARQ-ACK codebook changes semi-statically, so
that the confusion between a base station and a UE is avoided.

MPUNOXKEHWNE 4-21

United States Patent Application 20210068168
Kind Code Al
KIM; Soeng Hun ; etal. March 4, 2021

METHOD AND APPARATUS FOR TRANSMITTING AND RECEIVING DATA
USING PLURALITY OF CARRIERS IN MOBILE COMMUNICATION SYSTEM

Abstract

The present disclosure relates to converging a 5th-Generation (5G) communication
system for supporting higher data rates beyond a 4th-Generation (4G) system with a
technology for Internet of Things (IoT), and may be applied to intelligent services,
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such as smart home, smart building, smart city, smart car, connected car, health care,
digital education, smart retail, security and safety services. A method according to
disclosed aspects includes receiving a first control message including a first random
access response window for a first cell group, receiving a second control message for
adding a second cell group, including information on a second random access
response window size for the second cell group, transmitting, on a cell of the second
cell group, a random access preamble, and monitoring, on the cell of the second cell
group, a random access response based on the second random access response
window size for the second cell group.

MPUNOKEHUE 4-22

United States Patent Application 20210060404
Kind Code Al
Wanke; Todd ; etal. March 4, 2021

SYSTEMS, DEVICES, AND METHODS EMPLOYING THE SAME FOR
ENHANCING AUDIENCE ENGAGEMENT IN A COMPETITION OR
PERFORMANCE

Abstract

This document presents devices, systems, and their methods of use for content
generation, engagement, and distribution by which a user can interact with collected
content in a variety of different manners. Generally, a content engagement platform is
provided, where the platform may be implemented on one or more computing devices,
such as one or more of: a remote server, a desktop computer, a tablet computer, a
handheld mobile computing device, for instance, a mobile phone or personal digital
assistant, a smart accessory, such as a watch or eyeglasses, and the like. The platform
allows a user to annotate and distribute video content.

MPUNOXKEHWNE 4-23

United States Patent Application 20210058848
Kind Code Al
BAEK; Youngkyo ; etal. February 25, 2021
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METHOD AND APPARATUS FOR TERMINATING CELLULAR NETWORK
CONNECTION OF UNAUTHENTICATED TERMINAL

Abstract

A method and an apparatus for terminating a cellular network connection of a
terminal that is connected without authentication are provided. The disclosure relates
to a communication technique and a system for fusing a 4th generation (4G) system
and a 5th generation (5G) communication system to support higher data rates, which
Is subsequent to the 4G system, with Internet-of-things (IoT) technology. The
disclosure may be applied to intelligent services (e.g., smart home,

smart buildings, smart cities, smart cars or connected cars, healthcare, digital
education, retail business, security and safe-related services, or the like) based on 5G
communication technology and loT-related technology.

MPUNOXEHWE 4-24

United States Patent Application 20210084534
Kind Code Al
KIM; Donggun ; etal. March 18, 2021

METHOD AND DEVICE FOR IMPROVED COMMUNICATION
PERFORMANCE IN WIRELESS COMMUNICATION SYSTEM

Abstract

Disclosed are: a communication technique for merging, with 10T technology, a 5G
communication system for supporting a data transmission rate higher than that of a 4G
system; and a system therefor. The present disclosure can be applied to intelligent
services (for example, smart home, smart building, smart city, smart car or connected
car, health care, digital education, retail, security, and safety related services, and the
like) on the basis of 5G communication technology and loT-related technology.
Disclosed is an operating method of a terminal, comprising the steps of: receiving,
from a base station, a radio resource control (RRC) message including information for
indicating whether to use uplink data compression (UDC); receiving data from an
upper application layer of the terminal; compressing the data and encoding the
compressed data; generating an uplink data compression (UDC) header and a service
data adaption protocol (SDAP) header together; generating a block to which the UDC
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header and the SDAP header are bonded in the encoded data; and transmitting the
block to a lower layer of the terminal.

MPUNOXKEHWE 4-25

United States Patent Application 20210058805
Kind Code Al
JI; Hyoungju ; etal. February 25, 2021

METHOD AND APPARATUS FOR INDICATING BEAM FAILURE RECOVERY
OPERATION OF TERMINAL IN WIRELESS COMMUNICATION SYSTEM

Abstract

The disclosure relates to a communication scheme and system of converging an loT
technology and a 5G communication system for supporting a higher data transfer rate
beyond a 4G system. The disclosure may be applied to intelligent services (e.g. smart
home, smart building, smart city, smart car or connected car, health care, digital
education, smart retail, and security and safety services), based on a 5G
communication technology and an loT-related technology. A method of a terminal
according to an embodiment includes: receiving information on a reference signal set
for beam failure detection from a base station; identifying the reference signal set for
beam failure detection based on the information; identifying whether a beam failure is
detected based on the reference signal set; and in case that the beam failure is detected
for the reference signal set, triggering a beam failure recovery procedure.

NMPUNOKEHUNE 4-26

United States Patent Application 20210099913
Kind Code Al
LEE; Wonbo ; etal. April 1, 2021

METHOD AND APPARATUS FOR CONTROLLING TRAFFIC OF NETWORK
DEVICE IN WIRELESS COMMUNICATION NETWORK

Abstract
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The present disclosure relates to a communication technique for combining a 5G
communication system with loT technology to support a higher data transmission rate
than a 4G system, and a system thereof. The present disclosure can be applied to 5G
communication and 10T related technology-based intelligent services (for

example, smart homes, smart buildings, smart cities, smart cars or connected cars,
health care, digital education, retail business, security and safety related services,
etc.). The present invention relates to a method and apparatus for a first network
device in a wireless communication network to control traffic of a terminal, and the
method of the present invention comprises the steps of: a first network device
detecting a first flow in a second network device connected to the first network device
after a particular point of time; confirming whether the detected first flow is
associated with a first terminal connected to the second network device after the point
of time; and controlling traffic for the flow of the terminal on the basis of the
confirmation result.

MPUNOXKEHWNE 4-27

United States Patent Application 20210099870
Kind Code Al
MOON; Sangjun ; etal. April 1, 2021

METHOD AND APPARATUS FOR PERFORMING AUTHORIZATION FOR
UNMANNED AERIAL SYSTEM SERVICE IN WIRELESS COMMUNICATION
SYSTEM

Abstract

Disclosed are a communication scheme and a system thereof for converging 10T
technology and a 5G communication system for supporting a high data transmission
rate beyond that of a 4G system. The disclosure can be applied to intelligent services
(for example, services related to a smart home, smart building, smart city, smart car,
connected car, health care, digital education, retail business, security, and safety)
based on the 5G communication technology and the loT-related technology.
Disclosed is a method of performing authorization related to an unmanned aerial
system (UAS) service in a wireless communication system.

NPUNOHKEHUNE 4-28

United States Patent Application 20210076347
Kind Code Al
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PARK; Jungshin ; etal. March 11, 2021

METHOD FOR SUPPORTING EFFICIENT PDU SESSION ACTIVATION AND
DEACTIVATION IN CELLULAR NETWORKS

Abstract

A communication method and system converges a 5G communication system for
supporting higher data rates beyond a 4G system with an 10T technology. The system
and method may be applied to intelligent services based on the 5G communication
technology and the loT-related technology, such as smart home,

smart building, smart city, smart car, connected car, health care, digital

education, smart retail, security and safety services. Embodiments provide a scheme
for efficiently operating an UP connection of a session in case where a terminal has a
plurality of sessions in a mobile communication system, such as a 5G system, having
a network structure in which an AMF for mobility management and an SMF for
session management are separated from each other. A terminal (UE) can optimize a
non-access stratum (NAS) signaling message, and can perform data
transmission/reception with low latency.
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