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ELECTROMAGNETIC COMPATIBILITY AND INTERFERENCE PROTECTION OF SENSORS OF
CURRENT SYSTEMS OF ELECTRIC POWER

Annomauusn

B cmamoe pacemampuearomcs 60npocol UCCIeO008AHUSL GIUAHUS INIEKMPOMACHUMHBIX nHOMeX HA Mmanozaba-
pummnbvle oamuuku moka, ecmpaueaembvle eycmpozlcmea Cucnem I1eKmposInepcemuKu.

Abstract

The article discusses the study of the effect of electromagnetic interference on small-sized current sensors

embedded in devices of electric power systems.

Knroueewvie cnosa: oamuux mokKda, 21eKmpOoMAcHUMHRAA COBMeCmMUMOCntb, NOMexo3auuleHHoOCmb mpanc-
qbopMamopoe U 0amM4uUKo8 mokKa, niockonapdaiiesibHoe noie, Memoo0 KOHEUHbIX D1eMeHMO8.
Keywords: current sensor, electromagnetic compatibility, noise immunity of transformers and current sen-

sors, plane-parallel field, finite element method.

OJEeKTpOMarHuTHasE COBMECTHMOCTH DETYIHPY-
€TCA Pa3IMYHBIMU CTaHJApTaMH, OIPCACIAIOINMA
HOPMBI 110 YPOBHAM H3JIY4YEHUA U BOCIIPUUMYHNBOCTH,
pagMo- W OIEKTPOMAarHWTHBIX MmomeX. IIpoGmemam
3HeKTpOMaFHI/ITHOﬁ COBMCCTUMOCTH B TEXHUKE U pac-
qyeram O6'beMHBIX QJICKTPOMArHUTHBIX ToJen ¢ yue€TOM
MOMEX TOCBSIIIEHO MHOYECTBO HCCIIE0BATEIBCKUX
pa6or [1-8].

Pacueram JaTYMKOB TOKA C BO3AYLIHBIMH 3a30-
paMu, UX KOHCTPYKTHBHO CXOXHM aHAJIOraM H TOMe-
XOYCTOHYUBOCTU TAKUX YCTPONCTB TAKXKE yICISETCS
JOCTAaTOYHOC, Ha Hal B3IJIA O, BHUMAaHHEC
[9, 10, 11, 12, 13]. Kpome Toro, yepes Tpanchopma-
TOPBI TOKA HPOUCXOJUT POHUKHOBEHHE KOMMYTAI[H-
OHHBIX IIOMEX BO BTOPHYHBIE Iienu [7].

B pa6ote [10] B kauecTBe AaT4YmMKa MpeAIaracTcs
HCTIOIB30BaTh TPAHCPEAKTOP, cocTosumid n3 [1-o6pasz-
HOTO CepJIeYHHKA, COOPaHHOTO U3 JIUCTOB JIEKTPOTEX-
HUYECKOU CTaIu U JABYX O6MOTOK, pasMEIa€MbIX Ha
BEPTUKAJIBHBIX CTEPKHAX CEPACYHNKA U COCTUHACMBIX
nocnenoBarenbHO. Kak ykazaHo B [10], BbITIOJIHEHHBIH
TaKUM 00pa3oM JIaTYMK TOKa NOABEPKEH BO3AEHCTBUIO
BHEITHUX MarHUTHBIX rojiel. [Ipu TakoM Bo3nelcTBun
Ha BBIXOJIe OOMOTKH JaT4MKa TOKa MOSBIIAETCS HaIps-
xenne momexu. B [10] mpemnonararor, 9to mis pac-
Yyera BEJIMYMHBI BBIXOAHOI'O CHTHAja JaTdduKa TOKa
HeO6XO}II/IMO UMETh OIIMCAHUEC MAr"HuTHOI'O IIOJIA B
MIPOCTPAHCTBE OKOJIO IIWH JHEprocucTeMsl. [Ipubmm-
KEHHO CYHTAIOT, YTO CIJIOBBIC JIMHUU 3aMBIKAIOTCS
TOJIFKO TI0 MarHUTOIIPOBOXY M 3a30py. [Ipu 3ToM BO3-
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HUKaeT TPYAHOCTh B pacueTax, BhIpa)KeHHas B OIpeie-
JIEHUW MarHUTHOM MPOBOAMMOCTH OTIENbHBIX Y4acT-
koB nenn. Kak ykasano B [10], npuOiibkeHHAS anmpoK-
CUMaIUs HETUHEHHBIX XapaKTePUCTHK MPUBOIUT K CY-
IIECTBEHHBIM  TOTPEUIHOCTSAM  BbluucieHuit. U
MOSTOMY TIPEIJIarafoT OMpPEICITUTh BBIXOJHOW CHTHAI
JaTYiKa TOKa, UCIIONB3YS (PU3NIECKOe MOIEIHPOBA-
HHEC MarHUTHOTO MOJII B IPOCTPAHCTBE OKOJIO IIUH
sHeprocucTeMbl. OHAKO IS YIPOIIEHHS PacdeTHBIX
cooTHomeHNH B [10] mpHUHATH cileayronIie IOIyIe-
HUSA: MarauTHOE T0J1e B IPOCTPAHCTBE, OKPYKAIOIIEM
MPOBOJHUK C TOKOM, CUUTAIOT TUIOCKOTApaIEIbHbBIM.
Kak ormeueno B [10], ams pacueTa IOMEXH OT COCE/-
Hel MIMHBI BBIYUCIISIOTCS OTEIHHO TOTOKOCIETICHUS
JIEBOM M MMpaBoil 0OMOTOK JaTt4yuka Toka. [lomyueHHbIi
pe3ysibTaT CyMMHPYETCS ¢ YUE€TOM HaIlpaBJIeHUA 3.1.C.
Y MIOMEXO0YCTOMUMNBOCTh JATYMKA TOKA OIICHUBAIOT OT-
HOIICHHEM 3.71.C. [IOMEXH K 3.J1.C. TIOJIE3HOTO CHrHaa.

OpHako B oiimane oT [10] mpu BEYMHUCICHUH TTO-
TOKOCIICTUICHHUS ¥ CBSI3aHHBIX C HUM IIPOU3BOIHBIX B
paborax [11, 12, 13] mpemmaraercss yJIWTHIBATH IIH-
PUHY HEMarHUTHOTO 3a30pa B MarHUTOIPOBOZEC peak-
Topa n1bo Aaturka Toka. B [12, 13] moka3aHbl pe3yib-
TaThl BBIYMCJICHUS IIMPUHBI BBIMYYHUBAHHMS MarHUT-
HOTO TOJs B HEMarHuTHoM 3asope. C ydeTrom
METOAMKH, IPUMEHEeHHOM B [11] BEIUMCICHHE TOTOKOC-
LETJICHHS [0 CTAJH U IIYHTUPYIOIIETO MOTOKOCLeIlIe-
HUS, @ TAK)KE METOJIMKH, IpUMeHeHHO! B [12, 13] yuer
3aBHCHMOCTH IMUPUHBI BEITYYUBAHUS MATHATHOTO IT0-
TOKa OT BEJIMYMHEI 3a30pa MO3BOJISIET O0JIee TOUHO BBI-
YUCIUTH BEIMYMHY MOMeXH. Takxke 3[ech Mpeiara-
€TCsI HCIIOIh30BaTh, Kak B [12], BMECTO METOAMKH, OC-
HOBAaHHOW Ha IDIOCKOMAPAJUICIBHBIX MOJSIX, METOH
KOHEYHBIX DJIEMEHTOB.

B [5] B kauecTBe AATYMKOB TOKA YCTPOUCTB OBICT-
POACHCTBYIOUIMX PEIEHHBIX 3alIUT AaBTOHOMHBIX 3JI€K-
TPOIHEPTETUUECKIX CUCTEM PACCMOTPEHBI IPOXOTHBIC
TpaHCPEAKTOPHI TOKA C CEPACUYHUKOM M3 MarHUTO/M-
JIEKTPHUKA Ha OCHOBE KapOOHMIIBHOTO JKeJe3a.

Crnemys [1, 5] aist OleHKH MOMEXO03aIHIICHHOCTH
Ha3BAaHHOTO BBIIE TpPaHCPEAKTOpPa TOKA OTMETUM

HeO6XO,I[I/IMOCTB OIPEAC/ICHUSI HANPSKCHUA UBHX_H,

HAaBOAMMOT'O B TPAHCPCAKTOPEC TOKA MArHUTHBIM ITOJIEM
IIOMEXH, CO3JaBa€MbIM TOKOM In , IPOTCKAOIMM I10

cocenHelt momexoHecymieit mune. [Tocne aToro HeoO-
XOJIMMO PacCUYUTaTh KOAPHUIMEHT TTOMEXO03aIUIIICH-
HOCTH:

Kn — UBB]X.C ,
U

BBIX.II

rae U - Halps’KEHUE, HAaBOAMMOC B TPaHCPCAK-

BBIX.C
TOPC HOMHUHAJIbHBIM U3MEPSICMbIM TOKOM |C .

Ecnu npuHATH, YTO B MOJYIPOBOJHUKOBBIX
yCTpOMCTBaX penedHON 3aluThl  CONPOTHUBJICHUE
HArpy3KM TPaHCPEAKTOpa YMCTO aKTUBHOE W Ha 2—3
MOPSIIKA BBILIE €r0 BHYTPEHHETO CONPOTHUBIEHUS. To-
raa [Js HalpsbKEHUsT Ha Harpy3ke TpaHCpeakTopa
MO>KHO 3aIlUCaTh CIEAYIOLIEE BhIPAKEHNE

UBBIX = d_\P’
dt

rne ¥ - motokocuemienne 0GMOTKH TPaHCPEAKTOPA,
t - Bpems.

[Motokocuemmenne ¥ 3aBmcuT oT pacmpenere-
HHS MATHATHOTO TIOJIS [0 CEPACYHHUKY U OIPEAEIAETCA
BBIPOKEHHEM

W [
Y = II B;dS; |,
=t \s
rne W — komuuecTBO BUTKOB OOMOTKH TpaHCpeak-
topa; B j— unaykuus B miockoctu | - ro Butka; S

— IoTnepeyHoe ceueHue cepaeuHnka. [ uccuenona-
HUSI TIOMEXO03aIIHUIEHHOCTH TpaHchopMaTopa ToKa B
paboTe mpemaraeTcsi MPUMEHUTh METOJ] BTOPHUIHBIX
HCTOYHHUKOB, TIPETOKEHHBIN B [2, 3, 4, 5].

[Hanee ormeTnM, 4to B pabote [14] mpoBeneHo uc-
CIIEIOBAaHHE SJICKTPOMATHUTHOTO TOJA TpaHchopMa-
TOPOB TOKAa MPOMBINIICHHON YacTOTHI C KOPOTKO3a-
MKHYTBIMHM BUTKaMHU. ABTOPOM OTMEUYEHO, UYTO B 3JIEK-
TPORHEPTeTHKE MOTYUMIN IHUPOKOE PaclpoCTpaHEHUE
U3MepUTENbHbIE TPaHC(POPMATOPBl TOKA B KauecTBE
npeoOpaszoBaresneil Toka. Ha ocHoBe TeopeTHuecKHux
uccienoBanuil B [14] nokazana BO3MOXKHOCTb MTOCTPO-
eHHs1 6e30MacHOro TpaHchOpMaTOPHOTO JaTYNKA TOKA
Ha OCHOBE 3aMEHBI BTOPHYHOI OOMOTKH TpaHC(opmMa-
TOpa TOKa KOPOTKO3aMKHYTBIM KOJIBIIOM, a TaKXKe ITy-
TEM BBEJICHUS B KOHCTPYKIIMIO PA30MKHYTOH CHTHAIb-
HOW OOMOTKH, Ha KOTOPOH WHAYIHPYETCS BBIXOTHOM
curHai. OmnpeeneHo BIMsIHIEe KOHCTPYKTUBHBIX Mapa-
METPOB TPAHCHOPMATOPHOTO TATIHUKA TOKA C KOPOTKO-
3aMKHYTBIM KOJBLIOM Ha 3JEKTPOMAarHuTHBIC IIPO-
IIECCHI C LIETBI0 ONTHUMHU3ALUH HJICKTPOMArHUTHBIX Xa-
pakrepucTuk momoOHoro gatuuka. (OOocHOBaHa
BO3MOXHOCTb ITOCTPOEHHS 0€30MacHOT0 JaTYMKa TOKa
C IPUEMJIEMOI1 /I IPAKTUKU HMOTPEIIHOCTHIO H3Mepe-
HUS IEPBUYHOTO TOKA, TOCTUTAEMOH 32 CYET BBEACHUS
B KOHCTPYKIIHIO KOPOTKO3aMKHYTOTO KOJIbIIA, SKPaHU-
PYIOIIETO MarHUTHBIA TIOTOK CepACYHUKA, CO3JaHHBIH
MIEPBUYHBIM TOKOM W CHTHAJIBHON pPa3OMKHYTOH 00-
MOTKH. B pe3ynbpTare 4HCICHHBIX PacdeTOB 3JIEKTPO-
MarHUTHOTO TI0JIs TpaHc(opMaTopa TOKa ¢ KOPOTKO3a-
MKHYTBIM KOJIBIIOM W CHTHAaJbHOH OOMOTKOH, Hamo-
TAHHOI TOHKHMM IIPOBOJOM IOBEPX KOJIBIIA, WM MOJ
KOJIBIIOM ITPH COOTBETCTBYIOIIEH MOISIPHOCTH BKIIIOUE-
HUS CHTHAJIBHOH OOMOTKH YCTaHOBIICHO, YTO (ha3a BBI-
XOIHOTO HAINpPsDKEHHs, HABOJWMOTO HAa CHUTHAJIBHOU
00MOTKe, COBIAJaeT ¢ Ha4YaJIbHOU (a30i H3MepsIeMOro
TOKa U TPONOPLUUOHAIBHA H3MEPSIEMOMY IEpEMEH-
HOMY TOKY. ABTOPOM IpPOBEJIEH CPaBHUTEIILHBIA aHa-
JIN3 COBPEMEHHBIX JAaTYNKOB U3MEPEHUS IEPEMEHHOIO
TOKa, B pe3yjbTaTe KOTOPOro OBIJIO BBISBICHO, YTO
Hanboslee 4acTo NPUMEHSEMBIM H3MEpHUTENIEM IIepe-
MEHHOT'O TOKa B NPOMBIIUICHHOCTH SIBJISIETCS TPaHC-
(hopmarop Toka. ABTOPOM MOKA3aHO, YTO €TO TJIABHBIM
HEJIOCTATKOM SIBJIIETCSI BO3HHMKHOBEHUE aBapUHHOMN
CUTYyalllu B CJTydae pa3MBIKaHUS BTOPHYHON KOPOTKO-
3aMKHYTOH 00MOTKH. [lo3TomMy Bompoc mpHMEHEHHS
paccMaTpuBaeMoro  TpaHC(OPMATOPHOTO  JATUHKA
TOKa C KOPOTKO3aMKHYTBIM KOJIBIIOM C Pa3OMKHYTOI
CUTHAJILHOW OOMOTKO# SIBJISICTCSI aKTyallbHBIM. ABTO-
POM Takxke pazpaboTaHa METOJIMKA pacueTa KOHCTPYK-
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TUBHBIX [TapaMETPOB pacCMaTpUBAaEMOro TpaHchopma-
TOPHOTO 1aT4YMKA TOKA C KOPOTKO3aMKHYTBHIM KOJIBIIOM
C Pa30MKHYTOI CUTHAJIbHOM 0OMOTKOH, MO3BOJISIOIIAS
YUUTHIBAaTh 3Ha4eHUE (ha30BOI MOrPEIIHOCTH U 3HAYE-
HHE BBIXO/THOTO HalpsDKEHHs CUTHAJIbHOW OOMOTKH. B
pe3ysbTaTe CpaBHUTENBHOTO aHanmu3a (Da3oBOM Mmo-
TPEIHOCTH TPaHC(HOPMATOPHOTO JATIMKA TOKA C KO-
POTO3aMKHYTBIM KOJIBIIOM U IIPOMBIIIIEHHOTO TPaHC-
(opmaTopa TOoKa OBUTO BBISBIECHO, YTO (hazoBas mMO-
TPEIHOCTE  TPaHC(hOpPMATOPHOTO  JATIMKA  TOKA
MeHbIle (Ha3oBOW TOTPEITHOCTH TpaHcopmaropa
TOKa NMPHU OAMHAKOBBIX MCXOAHBIX JAAHHBIX (3HAUEHUE
U3MEPSIEMOro TOKa), KOHCTPYKLHMU CEpACYHHKA U
IIUHBI C IEPBUYHBIM TOKOM [14].
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CONTROL OF THE ALIGNMENT OF THE LANDING HOLES UNDER THE BLADES OF THE
HYDRAULIC TURBINE

Annomauusn

B nayunoii cmamve paccmampugaemcs Memoo u MemoouKa KOHmMpoasi COOCHOCHU 08YX KPYNHO2AOAPUIMHbIX
omeepcmuil cudpoazpezamad, ¢ UCNONb308AHUEM YEHMPUPYIOuje2o yCmpoucmaa, 1a3epHo20 d8moKOIIUMaAmopa u

mampuyvl pomoxkamepbi.
Abstract

The scientific article deals with the method and methodology for monitoring the alignment of two large-sized
holes of a hydraulic unit, using a centering device, a laser autocollimator and a camera matrix.

Kniouesvle cnosa: xonmpoab, cOOCHOCMb, Omeepcmue, YeHmpoucKkamenb, CUOPOMYpOUHa.
Keywords: control, alignment, hole, center finder, hydraulic turbine.

Beegenne

Lenbio pa3pabOTKH CUCTEMBI H3MEPEHHSI COOCHO-
CTH KpYIHBIX oTBepcTHi (0T 500 MM.), ABIISIETCS MOBHI-
IICHHE MMPOU3BOIUTEIFHOCTH MPOIETYyPHl M TOUHOCTH
n3MepeHuil. Takas cucTeMa MOXET IPUMECHATHCS IS
MPEIYIPEKICHUS W BBIABICHHUS HECOOCHOCTH OTBEp-
CTHH W TOCAJOYHBIX BTYJOK JIOMacTeid TypOoarpera-
TOB, PACTOYEK U1 YCTAHOBKH BaJlOB TypOWH. B wacT-
HOCTH, JJISI TAKUX OTBETCTBEHHBIX Y3JIOB, B KOTOPBIX
HeOOJIbIIOE CMEIIEHHE B3aWMHOTO IPOCTPAHCTBEH-
HOT'O IIOJIOKEHUSI OCEH HECKOJIBKUX OTBEPCTHUI MOKET
MPHUBOJUTH K BUOpAIMAM, IPEKAECBPEMEHHOMY H3HOCY
JIBIXKYLIUXCS JIeTajel, K BbIXOJly Ha HECTaHAApTHBIN
PEeXUM pabOTHI, U KaK CIEACTBUE, 3TO BElET K YMECHb-
IICHUIO TIPOU3BOAUTENBHOCTH M A(P(PEKTUBHOCTH IKC-
ryaramun [1]. OTo akryanpHas mpoOiema, KoTopas
OyZeT COXpaHAThCS B 0003PHMOM OyAyIEM, IOTOMY
yto cymectBytomue ['DC craperoT, a Tak ke cTposiTcs
HOBEIE, KOTOpPBIE TpeOyroT 00cmyx)BaHusi. K mpumepy,
camble IepBbIe KpymHbIe ruapotekTpocTanimy (I'9C)
B Poccum Obutn moctpoensr B 20-30 romax, 6oibInoe
koimuecTBO 10 70-X. CormacHo CBOAY MpaBHII SKCILTY-
aTaly THAPOTEXHMYECKUX COOpYyXeHuH [2] ycraHas-
JIMBAETCS TIOHSITHE PACYEeTHOr0 CpoKa CIIy>xObI. Jlyis
KPYITHBIX THAPOTEXHUYECKUX COOpYKeHuil nist 1 u 2
KJlacca o0mIeil MPOYHOCTH B yCTOWIMBOCTH COOpYKe-
Hui oH cocrtapisger 100 net, ma 3 u 4 ximacca-50 et
[2]. B TeueHnu Beero cpoka ciry>kObl HEOOXO0AUMO TIPO-
U3BOJUTh TEXHUUYECKHH KOHTPOJIb BCETO COOPYKEHUS
U €T0 arperaToB He Pexe OJHOro pas3a B IATh JeT. [lo-
MHUMO 3TOrO, HE MEHEe YeM 3a 2 roja J0 HCTEUEHHs
pacyeTHOTo CpOKa CITy>KObI COOPY>KEHHMsI, COOCTBEHHUK
JIOJDKEH BBIMTOJHUTH PabOTHI IO BCECTOPOHHEMY 00-
CJIEZIOBAaHHUIO €T0 COCTOSIHMSA, JJISI ONPEIeNICHUS Jallb-
Helnrel Bo3MoskHOCTH dKcrryaranuu ['IC. Kak nmoka-
3BIBACT MPAKTHKA, IIPHU YCIOBHH CBOCBPEMEHHBIX BBI-
SIBJICHUH  HEUCIPaBHOCTEH W  MX  YCTpaHEHHUH

THpOoarperatbl UCIPaBHO pabOTAIOT BECh IIOJIOKEH-
HBI pacyeTHBIH CPOK CIYXObI, a HEKOTOpbIE U
noneine. Tak, Ha ['u3enbnonckoit ['DC ruapoarperatsl
ycnemHo pabdotaror 80 ser, Ha Bomxosckoit I'DC-
moutu 90 net, Ha mMamoit I'DC «Iloporu» -6omee 100
ner. Jlns nogmepkanus paboTOCTIOCOOHOCTH HEOOXO-
JIIM aHAIN3, B YaCTHOCTU KOHTPOJIb COOCHOCTH OTBEp-
CTHIA, BTYJIOK, a TaK)Ke, 00CITy>)KUBaHHE, PEMOHT Typ0o-
arperaToB W 3aMeHa y3J0B. BBuay ys3BuMocTeil BTY-
JIOK, OTBEpPCTUil H3-3a paboThl B CrHeU(UIECKUX
YCIIOBHAX: OOJBIINE TaBIEHUS, JEUCTBUS CHUII TPEHUS
CKOJIb)KEHUS- Mpo0jeMa HOCHT THUIHYHBIA XapakTep
JUIS arperatoB JrOObIX anexTpoctaHnuit [4]. [loaTomy
OblIa pa3paboTaHa ONTHYECKas aBTOMATH3UpPOBaHHAs
cHCTeMa, CIIOCOOHAsT COKPATHTh CPOKU OOCITYKHBAHHS
1 TIOBBICUTh TOYHOCTH OMPEICICHHUS COOCHOCTH M yT-
JIOBOTO CKPEIIMBAaHHUS T€OMETPHUYCCKUX OCEH OTBep-
CTHIA, CBEJ BO3JCHCTBUS YeIIOBEUECKOro (hakTtopa Ha
TOYHOCTb U3MEPEHUN K MUHUMYMY. B HacTosmuii Mo-
MEHT COBPEMEHHbIE ONTHYECKUE CUCTEMBI TIO3BOJISIOT
MIPOBOJUTH M3MEPEeHUs ¢ TOYHOCTHIO OoT 0,02 mo 0,15
MM, Mexaandeckue ot 0,15 mo 0,3 mMm. [5]. Ho 60ib-
IIMHCTBO W3 HUX MMEIOT HEJOCTaTOK IO IPOIOJIKH-
TEJIEHOCTH BPEMEHH H3MEPEHISI, KOTOPOE MOKET T0XO0-
JIUTH JI0 CYTOK, B 3aBUCUMOCTH OT HEOOXOJIUMBIX TEX-
HOJIOTMYECKUX OIlepalyil 110 YCTAHOBKE U HACTpOIKe
CHCTEM U3MEPEHHSI HECOOCHOCTH.

Peanu3zanms cxemMbl M3MepeHHs] HA NpUMepe
BTYJIOK TypOunbl 'IC

H3mepurensHOE 000py10BaHHE COCTOUT M3 (PHC.
1): omTmyeckoro crona 1, J1a3epHOTO aBTOKOJLIMMa-
Topa 2, KyO-pu3MsI 3, Ge33epKanbHON TUPPOBOH (ho-
ToKamephl 0e3 o0bekTHBa 4, eHTpouckarens 5, OBM
6, 6JI0Ka IEPBUYHOTO MPeoOpa3oBaTess aBTOKOIINMA-
Topa 7, paboyero crona 8. [5], [6]. PaccTosHus 1 u Iz
OT TIOBEPXHOCTH KyO-TIpU3MBI IO TPHIIEIBIIPH3M Ma-
JIOTO 1 OOJIBIIOTO IEHTPOUCKATENeH cocTaBisroT 1500
1 500 MM COOTBETCTBEHHO.
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JIy4 u3 aBTOKOATUMATOpa 2 BBIXOJUT Napaiellb-
HBIM ITy4KOM (pHc.1), IPOXOaUT yepe3 pa3BepTKy KyO-
IpU3MBI 3, oTpaxkaeTcs U mpenaomsercs nox 90 rpany-
COB, OJIMH Iy4YOK IOMNaJacT Ha MaTpHily (hOTOIHO/IOB
(orokamepsl 4, Ipyroidl BXOJUT B TPUIIEIb-TIPH3MY

5

5

(cBeTOBO3BpAlIaTElb), 3aKPEIUICHHOW B LIEHTPOHMCKA-
Tele MaJlod BTYJKH 5, Jyd BoO3Bpamiaercs B KyO-
npusMy 3, pacxoaurcs nox yriaoM 90 rpaaycoB u mo-
najiaeT 00paTHO B aBTOKOJIUMATOD 2, a APYrod Tyd B
MaTpuIly (GoToIuo0B (OTOKaMEpHI 4.

4
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Puc.1. Peanusayus cxemul usmepenus

Iopsinok npoBeaeHUst U3MepeHUs

W3MepeHne oCyIecTBISIETCS B /1B 3Tama:

[lepssrit atam. [IpousBoautcs 6a3upoBaHe U3Me-
PHUTEIBHOM CHCTEMBI OTHOCUTEIBHO LIEHTPOUCKATENS 5
C OTpaxkaTeleM, YCTAaHOBJIEHHBIX B MaJIOM BTYJIKE.
Heo6xoanmo 10OUTECS MEPICHANKYIJISIPHOCTH JIyda K
MOBEPXHOCTHU OTPAXKATEIISA, JUIsl TOTO HYKHO PacHomo-
JKUTh CHCTEMY TaK, 9TOOBI aBTOKoTMMAaTop 2 (puc.l)
MOKa3bIBaJl HYJIEBOE YIJIOBOE OTKIOHEHHE, a Ha MarT-
puity ¢oTokameps! 4 Tanano TOJBKO /BA IIATHA, Tep-
BOE-HEMOABIXHOE, KOTOPOE OTPaKEHHO OT KyO-
MPU3MBI 3, BTOPOE-OTPAXEHHOE OT TPHIEIbIPHU3MEI,
3aKpeIUIEeHHOE B IEHTPOUCKaTEIE S.

Bropoii sran. Ilenrpouckarens 5 ¢ TpuUIelb-
MIPHU3MOI IIEHTPUPYETCS B OTBEPCTHH OOJBIION BTYIKH
(puc.1), mporerypa moBTOpsieTCS Kak B IIEPBOM JTaIle.
Ecnu mydox myda M3MEHWJI HOJOKEHHE 10 OTHOIIE-
HUIO K IPeAbIAYIIEMY U3MEPEHHOMY Ha IEPBOM JTalle,
TO 3TO TOBOPUT O B3aUMHOM HecoocHOCTH Al IByX reo-
METPUUECKUX OCEH OTBEPCTHH, €CIIH NOSIBUIIOCH TPETHE
MSATHO, TO 3TO CBUJETEIBCTBYET O YIIOBOH CKpelnBa-
eMocTH A@ IBYX reOMETPHUUECKHUX Oceil oTBepcTuil. B
JTAHHOM CITy4dae TPeTbe IITHO Ha (HOTOAMOTHON MaT-
pure hoToKkamMepsl HaC HE HHTEPECYET, IIOCKOIBKY ero
3HAYCHNE BBIYHMCIUTH HE MOJIYYHUTCS. Y3HATh YUCIICH-
HOE 3HAYEeHHUE yTJla IOMOKET aBTOKOJUIMMATOP, OH U3-
MepseT YIJIOBOE OTKIOHEHWE M €ro HalpaBliCHHE H
cpa3sy BblIaeT nHdpopmanuio Ha OBM.

IenTpupyomee ycTpoicTBO

I[J'ISI TOYHOI'O0 HAXOXJICHUA HEHTpPpa OTBEPCTUA
(MaTepuanuzanuu ocu) OblIa pa3paboTaHa cxema LeH-
TPUPYIOIIETO YyCTpoWCTBa (puc. 2), KOTOpas Kade-
CTBEHHO OTJIMYAETCS OT aHAJIOTOB, TEM, UTO €€ COCTaB-
JISIOMIAE YaCTH MOTYT OBITh H3TOTOBIICHBI ¢ HEOOXO M-
MOW TOYHOCTHIO Ha OOBIYHOM TOKApHOM CTaHKE, HE
mpuberasi K H3TOTOBIICHUIO Ha JOPOTOCTOSIINX CTaH-
Kax C YHCJIOBEIM IIPOrpaMMHEIM yripaBieHueM (UITY).
TakuMm 00pa3oM OCHOBHBIM LEHTPUPYIOIIUM 3JIEMEH-
TOM BEICTYIIa€T KOHYC 2, BEHIIOJIHEHHBIN OJHOW JeTa-
JIBIO C BAJIOM U Hape3aHHOU Ha Heil pe3nOoii 8. I1pu BbI-
KPY4YMBAaHUH BaJia C KOHYCOM 2, IPH IIOMOIIH PYKOSITKH
9, KOHYC pa3KMMaeT HAKOHEYHHKHU 4, 4TO MO3BOJISET
KPENKO 3aKPENUTh KOHCTPYKIMIO B OTBEPCTUU U LIEH-
TpupoBaTh ee. Brymkm 5 oOecrmedmBaioT MOCAIKy
CKOJIB)KCHHUSI HAKOHCYHHUKOB 4, IITTOHKHU 7 AT BO3-
MOYKHOCTB IIPSIMOJINHEHHOMY ITepeMEIIEHHIO HAKOHEeY -
HUKOB. [Ipy>KHHBI 6 HE TO3BOJISIOT BBIIBUTATHCSI HAKO-
HEYHHMKaM I10]1 COOCTBEHHBIM BECOM, a TaK )K€ BTSATH-
BalOT HAKOHEYHMK BHYTPh TIpH  H3BICYCHUU
neHrpouckarens. Kpelika 3 KpemuTcs ¢ IOMOIIBIO
Tpex 6onroB k kopmycy 1 [7],[8]. duamerp kopmyca
LIEHTPOUCKATENsl CcocTaBisieT 375 MM, JuaMeTp
CTEpPIKHST HAKOHEYHUKOM 20 MM, X07] HAKOHEUHHUKOB 15
MM. JIJ'II/IHa HAKOHCYHUKOB I IIpU IMOJTHOM BBUIETE CO-
ctaBiusieT 720 MM.
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Puc.2. [Jenmpupyrowee ycmpoiicmeo

Martepuansl UIS U3TOTOBJICHUS IIEHTPOUCKATEIS
JOJDKHBI OBITH KOPPO3WOHHO YCTOWYMBEIL. Jlns m3ro-
TOBIICHHSI KOpITyca TOZOHAET alfOMUHHN, BBHUIY €r0
JIETKOCTH W >KECTKOCTH, HAKOHCUHHKH FMEET CMBICI
W3TOTOBUTh W3  HEPXKABCIOWIEH  CTamu  MapKu
12X18H10T u3-3a BBICOKOM KECTKOCTH ¥ KOPPO3UOH-
HOW YCTOHYMBOCTH, BaJl ¢ pe3b00i 1 KOHYCOM HE00X0-
JIMMO M3TOTOBHUTH TaK ke u3 ctanu. Konyc paboraet B
COIIPUKOCHOBCHHUU CO CTaJIbHBIMHU HAKOHCUHUKAMHU,
rae JIeWCTBYeT cuja TpeHUs ckoybxkeHus. Iloaromy
HE00X0IMMO 00eCTICYNTh HAMMCHBIIIEE TPEHUE MEXKITY
neransvu. KoapduuueHT TpeHWs craim O CTallb

BeckMa Heboupmmoit cocramser 0,09 [9]. Brynku nog
BaJI ¢ pe3b00Hi IeNIeco00pa3Ho H3TOTOBIATE U3 OPOH3HI,
110/1 HAKOHEYHHUKH U3 HepxkaBerouiei cranu [9].

IMocagka moa BTYJIKY HAKOHEYHHKA

Jis coeqrHEHUS BTYIKU ¢ KOPITyCOM LEHTPOUC-
KaTeNsl MPUMEHUM HPEANOYTUTEIBHYIO JIETKOIMPEecco-
Byt mocaaky H7/p6 ¢ matsirom [9], uToObl 00ecieYnTh
TapaHTUPOBAHHBIM HATAT W HUCKJIIOYHUTH BO3MOXHBIE
HeXXeNaTeslbHble IepeMerieHus. [l coeauHeHus
HAKOHEYHUK-BTYJKa BBIOEPEM IPENNOYTHTEIBHYIO
cKoB3sIIyto mocanky @20H7 /h6 [9] (puc.3).

Flifﬂ"‘

50

Puc. 3. Yenosoe cmeuleHue HaKOHe4YHUKa 60 emyijiKke

Hixe MPUBEACHBI 3HAYCHUA MAKCHUMAJIbHBIX H
MHUHUMAJIBHBIX JUAMECTPOB HAKOHCYHHUKOB d, MaKCH-
MAaJIbHBIC W MHHUMAJIBHBIC AUAMCTPBI BTYJIOK D, a
TAK)XXC 3HAYCHHWA MUHHUMAJIbHBIX U MAaKCUMAaJIbHBIX BEC-
JIMYUH 3a30pOB S MECKIY HAKOHCYHHUKAaMU U BTYJIKaMU:

Amax = 20MM, d i = 19,887MM, Dy
= 20,021mMm, Dy = 20MM,
Smax = 0,034MM, S5, = OMM.
ITpu myumem packiafie HAUMEHBIINH 3a30D Spin
Oyzner paBeH 0 MM, 4TO OOecrmeyuT 0OJEe BHICOKYIO
TOYHOCTb U MEHBUIYIO IIOIPEIIHOCTh U3MEPEHHsT BCEH
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CHCTEMBI, TI0 CPABHEHHIO C HAUOOIBIIIM 3a30poM. J{is
TOT0, YTOOBI IPU U3MEPEHUH AeHCTBUTENbHAS IO PELL-
HOCTh HE 0Ka3ajach 0OJIbIIE PACUETHOH, IIPU pacuere
YIIOBOTO OTKIOHEHHS OCH HAKOHEYHMKA OTHOCH-
TENLHO OCH BTYJKH OyJeM OTTaJKHBATLCS OT XY/LIEr0
MICXO/1a, TI0 STO TPHYHHE PacdyeT OTKIOHEHHsS GydeT
TIPOM3BOIUTBCSA C Y4ETOM HaMOOJIBIIETO BO3MOYKHOTO
3a30pa Sy,qx ¥ YCTAHOBKH LIEHTPOMCKATENS B GONbIIee
otBepctue auamerpoM 1800MM, ¢ BEpXHUM JOMYCKOM
0,19 MM ($1800%%19) tak kax nuHeiiHOE cMelleHME

HaKOHEYHHKOB OKa)XeTCsl OOIbIIe BBUAY HX OOJBIICH

Dmax .
a, = arctg —, —aresin

JUIMHBL. BpiOepeM camoe HEONaronpusTHOE MOI0XKE-
HUE [ICHTPOUCKATEIS —[Ba HAKOHCYHUKA BHU3Y ITOJT yT-
oM 60 TpamycoB K BEPTHKAIBHON OCH, TOT/IA MOJ BeE-
COM KOpIyca IEHTPOUCKATENsA OyAET MPOUCXOIUTH
MaKCHUMaJIbHOE JTMHEHHOE CMEIIICHIE KOHI[OB HAKOHEY-
HUKOB [9].

YrioBoe cMeleHHe HAKOHEYHHKOB

Paccunraem yrioBoe CMelICHHE (i MPU MaKCHU-
MaJIBHOM 3330p€ Spq = 0,034MM (puc. 3) (1):

20,021

arcsin—=22__ = qretg 2% — aresin——22l__ = qrctg0,40042 — arcsin —eer_ =
4/502+20,0212 g \502+20,0212 99 \2520,021

19,8

21,8221515 — arcsin ——’ = 21,8221515 — arcsin0,36923 = 21,8221515 — 21,668 = 0,15415’, (1)

53,8594

Il (¢;—YTOJl CMEIICHUSI MEXIY OChI0 HaKOHeu-
HHKa ¥ T€OMETPUUYECKON OChIO BTYJIKH, Dmax Makcu-
MaJIbHBII TUaMeTp BTYJKH; Umin—MHHUMAIbHBIA aHa-
METp HaKOHeYHHKa; h-BbIcOTa BTYIKH (pHUC. 3).

3Hag yroa cmemeHus (1) BBIYUCIMM MHPOEKLHUIO
JUIMHBI HakoHeuHuKa L (2):

Ly =1-cosa =720 -co0s0,154" = 719,9973mm. (2)

Pacyer nmporn6éa HaKOHeYHMKOB LEHTPOMCKA-
TeJist

PacueTHast Macca KOHCTPYKIUH LEHTPOUCKATEIS
cocTaBiser 18 Kr, mprMeM YTO €ro BeC, IPH CUMMET-
PUYHOM TMOJIOXKEHHUHU JBYX HH)KHHX HAKOHEYHUKOB OT-

e
//

451

e

| 9oy
7\

N

HOCHTEJIFHO BEPTHKAJIBHON OCH, paclpeesieTcs Mo-
pOBHY. DTO OyzeT camMoe OINacHOE MOJIOKEHUE Ha H3-
ru0 HAKOHCYHHUKOB, MOCKOJIbKY HOpMaybHas cuia F,
JEHCTByIOIIAas Ha HAaKOHEYHUK moja yrioM 90 rpamy-
coB, Oyaer MakcumaibHOH. Pacmpenenennyro
HarpysKy OT Macchl HAKOHEUYHHKOB He OyeM Opath BO
BHUMaHHE, TaK KaKk OHA OYCHb Maja, [0 CPABHEHUIO C
HOpMainkHOH cuitoid F. Torma momyduTces, 94To Ha OUH
HakoHeYHHK neiictByer cuna T pasHas f=18/2=9xr (B
90 HproTOHOB), a cocTaBJIsroIIas nckoMas cuina F, kak
BHIHO M3 TPEYTONIbHIKA, paBHa 77 HerotoHaMm (puc.4).

S

N
\
454
\\% -
180H /

\\\/

Puc. 4. Cxema cun yenmpouckamens

HakoHeYHHK B 3TOM ciIydae SBISIETCS )KECTKO 3a-
JIEITAHHON KOHCOJBHOW Oankoi oJHUM KOHIOM. Jlua-
METp MOMEPEYHOTr0 CEYeHUs] KPYIIOoro HAaKOHEYHHKA
paBer 20 MM. Moayns ympyroctu E HepkaBeromeit
CTaJIU, U3 KOTOPO N3rOTOBJIEH HAKOHEUHUK paBeH E =

nuamerpa 20 MM paBen [ = 785cm? [9]. TTpumem, uto
Hayajo KOOpJIMHAT HAKOHEYHNKA HAYMHAETCS B MeCTe
ee 3aKpeIvieHus ¢ KoprycoM LeHTpouckarens. O6o-
3HAYMM Havajo koopawHaT Toukoi 0. Torma mporu®d
ceueHus 6anku Vo u yroia noopora 6, B 3TOH TouKe
OyneT paBeH HyJII0, coriacHo [9]. 3anuiem ypaBHEHHE
nporuba HakoHeunuka (3) [9]:

3
EIV, =~ 3)

rae Vk - 3HAUCHHUC HpOl"I/I6a KOHIIa HAKOHCYHHKA B
MM .

MOMCHT HMHEPUHHU | JAJIA KPpYIJIoro CEYCHUs

[MoacraBisisi 3HAUEHUsST MOMEHTOB HMHEPIIMH, MO-
JlyJisl yIIPYTOCTH, CUIIBI U JJTMHBI HAKOHEYHHKA B (Op-
myiy (3), momydyuM 3HaYeHUE Mporuda KOHIla HAKOHE -
HUKa:

v FI® 77-0,5024-10°

T 6EI 6-2,1-107-785

rne F-HopmampHasi cuiia, MPHUIOKEHHAS K HAKO-

HEYHHKY, |-paccTosiHre OT TOYKH NPUIIOKEHUS CUITBI F

JI0 3aJICJIKH, TO €CTh JJIFHA BhUIETA HAKOHEYHHUKA TIPU
3aKpeIUICHUH [ICHTPOUCKATEIIS B OTBEPCTHH.

3Has 3HAYCHHE MTPOCKINH JITTHHBI HAKOHEYHUKA L1
3 popmynsl (2), BEIYMCIMM 3HAYEHHE HOBOM IPOEK-
UMY JUTAHBI Lo mocnie mporuba HaKOHEYHHKA, a TaK JKe
yroj nporuba a, (4):

= 0,401MmM,



«COLLOQUIUM=JOURNAL »#10(562).2020 / TECHNICAL SCIENCE 11

Ly = [L,* + V. =4/719,99732 — 0,4012 = 719,997 1mMMm.

arcsina, = arcsin

Vi .
— = arcsin
Ly

0,401
719,9973

=0,031° ()

U3 popmyi (1),(2) BEIYMCINM MOJTHBIA IOy CMEIIEHHs HAKOHEYHNKA (3
a3 = a, + a, = 0,15415° + 0,0312° = 0,185

Pacuer morpenrnocTu 6a3supoBaHus EHTPA
HEHTPOHCKATEJSI OTHOCHTEILHO T€OMETPHYECKOT0
HEHTPa 0TBEPCTHUsI

O0600mas BEIBOABI M3 BBINIECKA3aHHOTO B JBYX
NpeABIAYIINX [TIaBax, OMPEICIUM MOrPEIIHOCTh 0a3u-
POBaHHUs LIEHTPA LEHTPOUCKATEISI OTHOCUTENILHO LIEH-
Tpa otBepctusi 6h,. Pacdyer mpousBeneM ¢ MOMOIIBIO
TCOMETPUYECKOT0 MOCTPOCHUS YMPOIICHHOW MOJEIU
LCHTPOUCKATeNs B MaciiTabe B mporpamme Kompas c

Yy4EeTOM IpOruda M YrioBOro OTKIOHEHHS HAKOHEYHH-
koB. Ha (puc.5) crneBa cHU3y M300paskeHBI JjBa HaKO-
HEYHHMKA [IEHTPOUCKATENsl 0e3 ydeTra UX CMEICHHS,
MYHKTHPOM 0003HAYCHO UX CMEILICHHE HAa Yroll Q3 =
0,185". Ha (puc.5) crpaBa H306pakeHO IeHCTBHTEb-
HOE TIOJIOKEHUE IIEHTPOUCKATEIS C YYETOM CMEICHHUS
HAKOHEYHHMKOB. [lorpemHocTs 0a3upoBaHus LEHTPO-
uckarensi 6h; B otBepctun coctaBuT 0,03 MM.

Puc. 5. Pacuem CMeweHus yenmpa yenmpouckamessi OmHoCuUmelbHo ceomempudecKkoco yeumpa omeepcmusi

Onpenenenue cMeleHust Ha maTpuue ¢oroan-
napara u o0padoTka usMepeHuii.

B mpomecce m3mepennii Ha (HOTOAMOTHON MaT-
pute GpoToKaMepsl OMPENeITIOTCS KOOPAUHATHI H300-
pakeHWH i-TO MATHA Jla3epa B IHKCENaX, METOJOM
OTIpeNIeNIeHUs SHEPTeTHIEeCKOro IeHTpa (puc.6). 3atem

C TIOMOIIBIO HECIIOKHBIX MATEeMAaTHYECKUX BBIYUCIIES-
HUH ONPENEeNSIOTCS TONOKEHUS MATSH APYT OTHOCH-
TENbHO JNpyTa. JIOCTOMHCTBAMH HCIIONB3YEMOIO Me-
TOJa SBJSIFOTCS MPOCTOTA M BBICOKAs TOYHOCTbH. [laH-
HbIe 00pabaThIBAIOTCS Ha KOMIIBIOTEpE, 3aHOCATCS B
0a3y JaHHBIX U BBIBOISTCS B YAOOHOM IS OIlepaTopa
Buje [6].

Xt GHEHINERAUE 101

/ om BTpo20 OmOaXaTesa

KOG TS LPRTR BTt
|6 oo oo
X3 Y31
|
Xu2 Yyz %
K >
3\
Xy vy ]
PEGAEKCHOE NATHD X 7 Y | 2 12
[ AL i ':(
Xb. Vi :
)
/]
39 pm
Bsofe AT Ko

Puc.6. Onpeoenenue paccmosnus mexcoy namuamu nazepa
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Jnst onipenesneHust KOOpAWHAT IIATeH Ha GoToaAu-
OJTHOIT MaTpuIle BBOANTCS eKapTOBa CUCTEMa KOOPIH-
Hat, KOTOpasi JeJUT INIOCKOCTh Ha YEThIpe KOOPAMHAT-
HBIE YETBEPTH. 32 OTCUET NMPUHUMAETCSI HETIOIBIKHOE
6a3oBoe maTHO. KoopanHatel nzobpaxeHus x; U y; i-
IO IATHA MOXKHO BBIYHCIINTH 1O OPMyTIaM:

Xi = PxXi, Yi = DyJi s

rje Pe u P,-TOPU3OHTANBHBIA U BEPTUKAILHBINA
m1ar nukcens, paBHeli 0,0039MM (pUcyHOK 6); X; U J;-
KOODPJMHATHI N300paKEHHS 1-T0 TTHKCEs.

CMelIeHne TPEeThEro ISITHA OTHOCHTENHHO BTO-
poro Ha QoToamomHON MaTpuie (puc.6) MOXKHO H
ompenenuTh 1o ciexyromum popmynam (5). Cragana
BBIYHCIIAIOTCS. KOOPAWHATEI TOUYEK X31 U Y31 IO OBYM
ocsm (5):

X31 = X3 = X1,
Y31 =¥V3— Y1
X1 = X2 — X1,

Y21 = Y2 =01 ®)
3arem nozcrasisis 3HaueHus (5) B (6), noinyuuM
OTHOCHTEIIbHBIE PAcCTOSHHUSA X3, U Y3, MEXKAY TOU-
KaMH:
X33 = Xp1 — X31,
Y3z = Y21~ Y31 (6)
[oncraBus (5),(6) B (7) moxydum 3HaYCHHE HECO-
OCHOCTH B3aHMHOTO PAaCIIOJIOKEHUS ABYX FreOMeTpuye-
CKHX OCEl OTBEpPCTHH l35:
lzy =/ (%32)% + (%X32)? (7
[Ipouenypa ucnonap3yeT METO IMHEUHON UHTEP-
MOJSIUY, TPAaHWYHBIH MEpexXoJ]] KaKAOTO IHKCENs
CPaBHMBACTCS C YETBIPbMs OKpyKarommmu. Ha kxax-
JI0M YCTAaHOBJIEHHOM T'paHULIE UCII0JIb3YETCs JIMHEHHAS
WHTEPIIOJSIIUS [UIsl ONPE/IeNICHHs] TOUYKH ONTHYECKOTO
n3obpakenus (puc 7, a), mpUHAAIEKAIEH KOHTYpYy
(puc.7, 6) [10].

a KOHTLD
(]

-

MoK ZJ
Puc. 7. Aneopumm sanunmuueckoco KOHmypa:
a) onmuueckoe uzobpasjicenue, 6) yupposoe uzobpasicerue

Hanee ocymiecTBIsIeTCS MOA00p DIUIANICOUAA TIO
TOYKaM KOHTYpa B COOTBETCTBHH C YCIIOBHEM, 110 (op-
MyJIaMm:

5|2 Pz =15=[]) ]
Ilp cI”P 77 Yi —Yol’

rae a, b, c-6osblias 1 Maast IoJIyocH U (hOKab-
HBIIl paJiyc JJJIMIICA, PACIIOJIOKEHHOTO B KOOPIUHA-
Tax j-ro 3JIeMeHTa KOHTYpa, T/Ie ] IPHHHUMAET 3HAYCHHS
ot j=1,...N; (Xo,¥0), (X} Yj)—KOOpaAHHATHI j-TO 3IEeMEHTa
xouTypa npu j=1,...N, z; T—BexTop, KOOPAUHAT TOUKH
¢ HanOOJIbIIICH MHTEHCUBHCTRIO M3ITy4YeHNs rsiTHaA P, T-
K03 PHUIUECHT POITyCKaHus TPUENbIPU3MEI[ 10].

OneHKa cOCTaBJISIIOIIMX NMOTPeNIHOCTell U pac-

YeT MOJIHOI NMOTPEeNHOCTH H3MEePEHHUs CHCTEMBbI

CocTaBusirolie MOTPeIHOCTH:

1) morpemHoCcTs BEI3BaHHASA 3aKPETICHUEM IIeH-
Tpouckareis Shy

6h; = 0,03MMm;

2) OTPELIHOCTh YCTaHOBKH (hoTOKaMepsl SR,

6h, - OMM ;

3) morpemHocTh, BbI3BAaHHAS TOBOPOTAMH OCH
CUMMETPHU TPUMEIBIIPU3MbI, OTHOCUTEIBHO ONTHYE-
cKoit ocu Gh;. B npuOIMmKeHHH T€OMETPHUYCSCKOMN OII-
THKH MOKHO 3aIicaTh B Buje, coriacuo [11], [12]:
(14 2o)

dgn(n—-1)

d,=k-a;

rae  k—xosdduimeHT mpu3Mbel IS TPHUIIENb-
MIPHU3MBI; a-HanOOJbIIas [UIMHA ITyYKa, KOTOPask MOXKET
NPOWTH dYepe3 pa3BepTKY MPHU3MBI; O—YyroJl MEXAY
OCBIO0 CUMMETPHH TIPU3MBI ¥ ONITHYECKOH OChIO; T -pac-

n-1 .
Sh; = Tdnsma .

CTOSIHWE OT BEPLIMHBI TPUIEIBIIPU3MBI JIO TOUKH Bpa-
meHuss  (OTpHLATEIbHOE  HANpaBJIeHWE  BIIIyOb
CTEKJA); d,,—BbICOTA TPUIIEIBIIPH3MEI.

Touka, Ipy BpalleHUH BOKPYT KOTOPOIl TPUIIEIIb-
IpU3Ma HEUyBCTBUTENIbHA K TIOBOPOTY, PacloaracTcs
OT BEPIINHBI TPU3MBI Ha PACCTOSHUU:

dy =—d,(n—1)/n.

Ipu d,, = 32MmM, crekne mapku K8, npu noso-
pOTe NPU3MBI o He Gosee 3 ¥ BO3MOXHOM CMEIEHUN
TIPU3MBI OTHOCUTEIBHO TOYKH HEUYBCTBHTEIHLHOCTH 5
MM BEJIWYHMHA IOTPEIHOCTH Oh3 HE TPEBOCXOAMT
0,018 mm. Ilpu pacuere cymMmMapHOH MNOTIPEUIHOCTH,
BHOCHUMOM TPHIEIBIIPU3MON, HE YUUTHIBAIOTCS IIO-
TPEIIHOCTH €€ M3TOTOBJICHUS, IIOCKOJIBKY HE JOMyCcKa-
eTcs 3aMEHa TPUIENbIPU3MBl Ha AHAIOTHYHYIO, a
TaKXKe ee MOBOPOT BOKPYT cBoei ocu. Takke HEe ydu-
TBIBAETCSI TO, YTO B PEAIBHBIX CHCTEMax TPHIIENb-
MIpU3Ma MOXET OBITh CMEIIeHa B CBOEM KOPITyce OTHO-
CUTEJIbHO ONTHYECKOU ocu u BAoJb Hee [11], [12].

4)rorpemHoCTh BhI3BaHHAS OTKJIOHEHHEM Jyda
nazepa Shy:

8h, = sina,(r; — r,) = sin0,015415° (1500 —
500) = 0,017mm,

IJie T3 U 7,pacCTosHAs OT KyO-TIpU3MBI JI0 HO-
BEPXHOCTEH OTpakaresei Majaoro u OOJbIIEro OTBEp-
CTHH COOTBETCTBEHHO (pHC. 1); aq- yroja cMeueHus
MEXJIy OChI0 HAKOHEYHUKA M T€OMETPHUYECKOH OCHIO
BTYJIKH.

5) HOTPEUIHOCTh OINPEAEIECHUS] SHEPTETHIECKOTO
LEHTPA U3ITyICHHUH.
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KpOMe PaCCMOTPCHHBIX BBILIC HOFpeHIHOCTeﬁ,
CYHIECTBYIOT TAKKC MOTrpCIIHOCTDH, BbI3BAHHAA HETOY-
HOCTBIO ONPEACTICHUA SHCPICTUYCCKOI'0 LICHTPA U3y~
YCHUHU, [I5ITHA J1a3€pa 5h5 Ee moxHO MpeACTaBUTh, KaK

CPEIHEKBAIPAaTUIECKOE OTKJIOHEHUE ABYX MsTeH. OT-
KJIOHEHHE OJHOTO MSITHA MOXKHO HAalTU Kak KOPEHb U3
CYMMBI KBaJ[paTOB CTOPOH P, dYeThIpex MUKcelel 1o
TOPU30HTAILHON U BEPTUKAIBLHOU KoopauHaTtaM. dop-
MyJTy MOYKHO TIPEICTAaBUTh B BUJIE!

She = \/(\/(4Px)2 TGP + (V@R + @R)7) =

Jz (VP2 + (4Px)2)2:J2 (4-0,039)2+2-(4-0,039)2 = 0,0312Mm.

CyMMapHyI0 MOTpeIIHOCTh CUCTEMbI, MOYKHO BbI-
YHUCIIUTD 1O GopMmyie:

6h = \/8hf + 8h3 + §hZ + §hZ + §h2=0,05mm.

BriBoa

B pamkax naHHOW HaydHOHW cTaThu OBLIa Tpea-
CTaBlicHa pa3pabOTaHHAs CXeMa HM3MEPHUTEIBHOW CH-
CTEMBI ISl ONpENeNIeHHsT HECOOCHOCTH M YIJIOBOTO
CKpEIIMBAaHUS TEOMETPUUECKUX OCeH KpyMHOrabapur-
HBIX BTYJIOK, 1 OTBEPCTHIA, a TaK e pacCCMOTPEH MPUH-
1y paboThl HAa PUMEPE U3MEPEHHs IBYX KpYITHOTa-
0apuTHBIX BTYJOK TYypOWHBI THAPOAJIEKTPOCTAHIIHH,
umeromue pasmepsl P18007%1° » B500%%°7mm. Pac-
9eTHas TIOrPelHOCTh u3MepeHus cocraBuia 0,05 M.,
JUTS ICXOJHBIX THAMETPOB BTYJIOK U C YYETOM HETOU-
HOCTH 0a3MpOBaHMs IEHTPUPYIOMIETO YCTPOWCTBA,
00yCITIOBJICHHOW BBIOOPOM TIOCAIOK yCTAaHOBOYHBIX
BTYJIOK TI0] HAKOHEYHUKH, a TaK YK€ MPOTHOOM CaMHX
HaKOHEYHUKOB. J|OTIOTHUTENBEHYIO TMOTPEIIHOCTh BHO-
CHUT BpalleHHEe TPUEIBIPU3MEI BOKPYT €€ TeOMEeTpH-
YEeCKOW OCH B MOMEHT yCTaHOBKH, 1 00paboTka anro-
PUTMOM KOHTYpa IsiTeH Ja3epa. CUCTeMy MOXHO M3ro-
TOBUTh C HEOOXOAMMOI TOYHOCTHIO HM3MEpEHUsl B
3aBHCHMOCTH OT TEXHUYECKUX TPEOOBaHUM, ITyTEM H3-
MEHEHHs TeOMETPHUYECKHX Pa3MEPOB OTBETCTBEHHBIX
JIeTajel IeHTPONCKATeNs, 3aMeHBI (POTOKaMepHI ¢ OT-
JUYHBIMH pa3MepaMH MHUKCENeH MaTpHUIlbl. ABTOKOJ-
JMMAaTOp MOXKET OBITH 3aMECHEH Ha Jiazep CO CTaOMIIb-
HBIMH ITapaMeTpaMU JIA3ePHOTO ITyJKa.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/9785742261391
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ANALYSIS AND STUDY OF THE REQUIREMENTS FOR THE OPERATION OF A LARGE-SCALE
SOLAR POWER PLANT WITH AN ELECTRIC GRID

Annomauusn

(Domoaﬂekmpuqecmte cucmemsl ¢ cembuvro, cmaniu Jzywmeﬁ aﬂbmepﬂamueoﬁ 6 obacmu 60300H06IEMbIX UC-
moyHnukos snepeuu (BU3) 6 bonvuux macuwmabax. Ananus npouzso0umenbHOCmu 3Mux NOOKTIOYEHHbIX K cemu
YCMAHROBOK MoOdHcem nomodsb 6 npoeKmupoeaHuu, dKcniyamayuu u 060ﬂy9fcu6aHuu HOBbIX cemesblx cucmem.
Ipeonoocennas 40 MBm ¢homosnexkmpuueckas snexkmpocmanyus 8 Kyme / Upaxe siensiemes kpynnomacumaoHou
CONHEYHOU 3ﬂekmpocmanuueﬁ. B smom uccredosanuu 00wiACHAIOMCA ACNEeKmbl npoexkmuposanusl CONIHEYHOU d)O-
MOIIEKMPULECKOLL YCMAHOBKU HAPADY C ee 2000801 NPOU3E00UmMenbHocmbvio. Pesyrvmamul 66111 noIy4ensl ¢ no-
Mougvio npoepammol SAM, 20e ObLIO 6bINOIHEHO MOOETUPOBAHUE COTHEUHOU CIMAHYUL.

Abstract

Photovoltaic systems grid connected have become the best alternative in the field of renewable energy sources
on a large scale. Performance analysis of these grid-connected installations can help design, operate and maintain
new grid systems. The proposed 40 MW photovoltaic power plant in Kut/ Iraq is a large-scale solar power plant.
This study explains the design aspects of a solar photovoltaic installation along with its annual output. The results
were obtained using the SAM program, where the simulation of the solar power plant was performed.

Knrueswte cnosa: conneunas anekmpocmanyus (COC), [lpoepamma SAM, @omosnexmpuueckas cucmema.
Keywords: solar power plant (SPP), the SAM program, photovoltaic system.

B HacTosiiiee Bpemst Bo3pacTtaeT BIHsSHHE BO300-
HOBJISIEMBIX MCTOYHHKOB SHEPTHM Ha Pa3BUTHE DIICK-
TposHepreTkH [ 1]. [IpuMeHeHne GOTOINEKTPHYSCKIX
Moxyneit (POM) B mporecce mpeoOpa3oBaHUs COTHEY-
HOH 3HEPIUH B 3JICKTPUIECKYIO OTKPBIBAET HOBBIN ATAIl
B Pa3BUTHU COJHEYHHIX 3ekTpoctanuuii (COC) [2].

Pabora comHedHOI (HOTOINEKTPUICCKOH IMEKTPO-
CTaHIMU OCYIIECTBISETCS CO CIEIYIOMNMH HEISIMH:

(1) U3y4uTh ce30HHBIC KONEOAHHS BBIXO/A yCTa-
HOBKH U3 COJTHEYHOH CHCTEMEI,

(2) OleHNTDP TEXHUYECKYIO IPOU3BOAUTEIEHOCTD
ITyTEM OIEHKH €KEeT0THOT0 YHEPTETHYECKOTO BBIX0/1a,
STAJIOHHOTO BBIXOJA U TIOTEPH B CUCTEME;

ConHeyHbIi cBeT

(3) CpaBHuTh naHHBIE MOMECTUPOBAHHS B IPO-
rpamme SAM.

1. OnucaHue COJHEYHOH CUCTEMBbI

DOTOIIIEKTPUYECKASI CHCTEMA COCTOUT U3 COJTHEY-
HBIX [aHeNel, WHBEePTOPOB, CHJIOBOTO TpaHC(hopMa-
TOpa 1 060PYAOBaHUSI ISl MOAKITIOUCHUS K JJICKTpUYe-
CKOIi ceT, oHa 3P PEKTUBHO UCIIOIB3YET SHEPTHUIO, BbI-
pabaThiBAEMyI0 M3 COJHEYHOW ODHEPIUH, MOCKOJBKY
HET T0Teph MPU aKKyMyJIHPOBaHUH dHepruu (cM. Puc.

1[3].

Fopo,qcxaﬂ ceTb

CuéTtyuk
) ConHeuHble 3ne|crpoaueprum ’“ﬁ\
+ , ,
7 . Oartapeu ; ,)
“’« - PacnpeaenutensHoe 4K
YCTponcTeo FHA
BN
& N e
coepunyTensHan (BT OnHeuHbllf "”Bepmp = o
KopobGka i
.' : .{,u_, Pacnpenenmenbl-«aﬂ

o]
| =

cTaHuuA Ha 33 kB

‘ TpaHcdopmaTop

400/33xB

Puc. 1. Cxema cosmewennozo nooxknmouenus 2opoockou cemu u @IC.
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CxeMa ycTaHOBKH

O6mras momHocTh cTannuu 40 MBT, oHa 3aHH-
Maet 6osiee 70 rextopoB. CyIIECTBYIOT pa3HbIC TOIO-
JIOTHH B 3aBHCHMOCTH OT TOTO, KaK PacIpe/eliCHbI 0C-
HOBHBIC KOMITOHEHTHI. Hanbouee ncnonp3yemoi Tomo-
JoTHe KOMIaHUHU SIBIISIETCSA LEHTpaJIbHas
KOH(HUTypanus u3-3a ee IPOCTOTH (puC. 2). DIeKTpo-
CTaHIMU pa3lelieHa Ha JecATh BETBEH C paBHBIMHU
nmByMs 6mokamu. Kakerit 6110k coctont u3 okoio 337
PSIOB, COeIMHEHHBIX MapallIebHO C OJHAM WHBEPTO-
pPOM dYepe3 COeIMHHUTENbHYI0 KOpoOKy. Kaxmerid psin
COCTOMT U3 15 CONHEYHBIX MaHeNel, COeAMHEHHBIX T0-

ciepoBatensHO (395BT, KI1J] 19,7%, noaukpucraniu-
yecko nmanensto, (Uxx) 49,3B (Ixx) 10,3A). Mcnons-
3yercst Tpexdas3Hblii TpaHcopmarop (HOMUHAIBbHAS
MOINHOCTh 4MBA, mnoBbImatonmii  Tpancopmartop
400B\33kB, KIIJI moutu 97%). Beixox tpauchopma-
Topa noakmoyeH Kk cetu 33kB (cm. Puc. 2). OtoT cmo-
€00 yCTaHOBKH 3KOHOMHUYEH, 0ojee HaZeKeH U BhIpa-
OaTeiBaeT OOJIBIIIE SHEPTHHL.

HuBepTop mpeobpa3yeT MOMIHOCTH MOCTOSHHOTO
TOKa B MOIIHOCTH IIEpEMEHHOT0 Toka. HomuHanpHas
MOIITHOCTH cocTaBisieT 2 MBT. Brixox nHBEpTOpa aBTO-
MaTHYECKH CHUHXPOHU3UPYETCS C TEM XK€ HarpsKe-
HHUEM M 4acTOTOI1, 4TO U CEeTKa.

psag Ne 1
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Puc. 2. Cxema ycmanoexu 05t yeHmpaibHoU KOHGU2ypayuu.

C3C cocrout u3 10 dorossekrpuueckux BeTBeil B panuaibHoi koHdurypanuu (puc. 3) [4]. Beixox tpaHc-

(hopmaTopa moaKIIOUCH K dsekrpocetn 132 kB.
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Puc. 3. Kongpueypayua COC (a) paduanvuas, (6) cmpynnas u (8) 36e30a.
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3. AHann3 npoussoauTenbHocT B CIOC

3.1. CucremMHBIe MapaMeTPhI

HauaabHast BBIpaGoTKa

Orto olliee ropU30HTAIFHOE HM3JIy4YeHHE Ha Ia-
uemu H; (Bt u/m?), nenennoe Ha I'mo6anbHoe u3myde-
HUC TPU CTAHAAPTHBIX yCIoBHAX wucmbiTanuid STC
(B1/™m?) G,

H
Ye="F(/n (1)
G 0

Koneuynasi BbipadoTka

OH ompe/ensieTcs Kak roioBasi, eXKeMeC aHast UK
JIHEBHAsl 4MCTash BHIPA0OTKA HSHEPrHH MEPEMEHHOTO
Toka cucteMbl (BT u/M?), neleHHas Ha TUKOBYIO MOLI-
HOCTB yCTaHOBJICHHOM 3JeKTpocTaHnuy npu (standard
test conditions STC)1xkB1/m? u 25C.

(a/m) 2

Y, = Eev ac

PmaxG STC

Ko dunneHnt nose3Horo aeiicrBus

OTO KOHEYHasi BBIPaOOTKa, JICJICHHAs! HA Hayallb-
HOH BbIpaboTke. KoadpuuneHT npon3BoauTENILHOCTH
MOJKHO OIIPEAENINTh, KaK CPaBHEHHE MPOHM3BOIUTENb-
HOCTH YCTaHOBKH, KOTOpasi MOXET OBITh JIOCTHUTHYTa C
Y4EeTOM W3IIyYeHUs, TeMIepaTyphl IaHEeNIH, HAINIHAS
QNEKTPUYECKON CEeTH, pa3Mepa IUIOMAAHN amepTypEHl,
HOMHMHAJBbHON BBIXOJIHON MOIIHOCTH, 3aTCHCHMS U 3a-
TpSI3HEHUS TTaHEeI!.

PR =— ®3)

KoagduuneHT uCnoab30BaHUsI YCTAHOBJICH-
HOIl MOIITHOCTH

OH onpexenseTcs Kak pearbHas BEIpaOOTKa dJIeK-
TPUYECKON YCTAHOBKHM IO CPaBHEHHUIO C TEOpETUYE-
CKOI MakCUMaJIbHOM MOILIHOCTBIO YCTAHOBKH.

cpenneapudmerndeckoit Momuoctd MB1*u

KUYM =

(365 mueit) x (24 yaca/ mHeit) x (ycTaHOBJIEHHAS: MOIHOCTH MBT)

KIIJI cucreMsl

Exennesnas KIIJ| cucrembl mpeacraBieHa Kak
KIII ¢hoTo37aeKTpUUECKOro MOIYIIsl, YMHOXCHHAS Ha
KIIJI uaBeptopa.

nsys = 77PV X ninv (5)

_Pac.
Poc

IHoTepu 3/1eKTPOCTAHUMHU

HOTepI/I OHCPTHUU MMPOUCXOAAT B PA3JINMIHBIX KOM-
TMOHEHTAaX JJICKTPOCTAHIUH, HO}:[KHIO'—IeHHOﬁ K CCTH
[6]:

* TennoBeie MOTEPU: MOTECPHU, BHI3BBAHHBIC TEMIIC-
patypoii motyns Borme 25°C.

* PasHple moTepu: MOTEPH, BBI3BAHHBIC TPOBOJ-
KOW, CTPYHHBIMH JTHOAAMH, HU3KHM H3JIydeHHEM, Ya-
CTHYHBIM 3aT€HEHHEM, PAcCOTJIACOBAaHNUEM, OIINOKaAMHU
OTCIIC)KUBAHUSI MaKCHMaJIbHOH MOIIHOCTH, NBUIBIO,
MHBEPTOpA.

Lne, 1 sys

Hour of day

Jan Feb Mar Apr May Jun
Puc. 4. Obwoe copuzonmanvroe uziyuenue (Bm /m?)

(4)

3.2. MoaenupoBaHue ¢ IOMOIIbIO POrPaMMBI
SAM

IMporpamma SAM (System Advisor Model
(SAM)) - 910 0/1HA U3 IPOrPaMM MOJEITUPOBAHUS, pa3-
pabOTaHHBIX IJIsI OLCHKU MPOM3BOJUTEIBHOCTH COJI-
HeyHOU 3nekTpocTaHuu. OH CHOCOOCH MMIIOPTHPO-
BaTh METCOPOIOTHYECKHE JAaHHBIE U3 Pa3HBIX UCTOYHH-
koB. IlporpaMma TOYHO TIPOTHO3ZUPYET BBIXOJIBI
CHCTEMBI, PACCUUTAHHBIE C HCIIOIb30BaHHEM MOAPOOD-
HBIX YaCOBBIX JaHHBIX MOJICIHPOBAHHUSL.

4. Pe3ysabTaThl M 00Cy:KAeHUE

4.1. ConHeyHOe H3JIydyeHHE MPOTHB NMUKOBOW
BBIXOTHOI MOLIHOCTH

CoJHeYHOE H3IIy4YeHHE, IOINIOIAeMOe COJHEY-
HBIMH MOJYJISIMH, NpeoOpa3yeTcs B MOJIE3HYIO MOII-
HOCTb U 3aBHCHUT OT COJHEYHOI'O M3JTy4YCHUS M TeMIle-
paTypel OKpyXaromieil cpembl. THIMYHBIA pe3ynbTar
JIHS TIOKa3aH Ha puc. 4-5, 4TOOBI MOHSATH BIMSHUE H3-
JIy4eHHUs ¥ TEMIIEPATyphl Ha BBIXOJHYI MOLIHOCTb CH-
CTEMBIL.
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Hour of day

O b

Jan Feb Mar Apr May Jun Jul
Puc. 5. Buipabamvisaemas mowrocms cucmemul (kBm)

4.2. luarpaMMa noTeps

3/ech YUHUTHIBAIOTCS 3arpsI3HEHUE W SJIEKTpUYe-
CKHE ITIOTEPH, KOTOPBIE HE PACCUUTHIBAIOTCS B MOACIIAX

Energy Loss

38000
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]l 14000
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-2000
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WHBEPTOPE M COMHEUHBIX Oatapeil. [Ipm momenmpoBa-
HHUH PAaCCUUTHIBACTCS BIMSHHUE 3THX NOTEPh HA PE3yib-
Tatel, CM. Puc. 6.

%

|

4.3. Koappuuuent (PR) u (KHUYM)

[l POA front-side shading loss
M POA frontside soiling loss
POA front-side reflection (|IAM) loss
DC module modeled loss
DC inverter MPPT clipping loss
DC mismatch loss
B DC diodes and connections loss
W DC wiring loss
Il DC tracking loss
DC nameplate loss
[l DC power optimizer loss
[l DC performance adjustment loss
W AC inverter power dlipping loss
M AC inverter power consumption loss
W AC inverter night tare loss
M AC inverter efficiency loss
AC wiring loss
Transformer loss percent

AC performance adjustment loss

Puc. 6. [lomepu snexmpuueckou snepeuu (%)

Koadhdunment monesnoro neiicreust (PR) cocras-
nsiet okouto 75%. Koaddumment ucrnonp3oBanmus MOII-
Hoctelt (KUYM) cocraBisier moutu 19,6%. Yem Boime

Monthly Energy Production

kWh

K1YM, Tem HIKe OyA€T CTOMMOCTh BBIPAOOTKH dJIEK-
TPO3HEPIUH.

de+06 -

2e+06

0

Jan

Feb Mar Apr May

Jun

Jul

Aug Sep Oct Nov Dec

Puc. 7. Esicemecsunoe npouzgoocmeo snekmposnepauu (kBm*uac)
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4.4. IIpou3BOACTBO JIEKTPOIHEPIHH
JlanHble coOMparoTCsi C MOMOIIBIO MPOTPAMMBI
SAM. Camast BbICOKass Mecs4yHasi CyMMa BBIPaOOTKH

sHepruu 7 311 MBt1*4ac B ntone, a camast Huskas 4 385
MBT*uac B stuBape. O01mas rojgosas Beipadorka 71 278
MBrT*uac (cm. Tabm. 1).

Tabmuma 1
E:xemecsiuHoe 1 ro10Bo€ MPOM3BOICTBO 3JIEKTPOIHEPTHH
Mecsn Exxemecsanas sueprus (MBT ) T'ogoBas sueprust (MBT )
SlHBapp 4 385
despaip 4 807
Maprt 6 060
Anpeinb 6 137
Maii 6 848
Uronp 7311
Wrons 6971 (et
ABrycr 6722
CeHT0ph 6 253
OKT0ph 6 081
Hos16pb 5074
Jexabpb 4623

5. 3akil0uenue

[Ipou3BOANTETFHOCTH M aHATN3 COTHEYHOH (OTO-
3JIEKTPUYECKON 3JEKTPOCTAHIMM MOIIHOCTBIO 40
MBT, ycranoBneHHoi B KyTe, olleHHBanuch Ha exe-
TOIHOU OCHOBE.

* BO BpeMs pabOTHI rojja HaOIIOganach IMUKOBas
mormHocTh 40,83 MBT u 20,34 MBT MuHUMAaIbHOM
MOIITHOCTH.

e MakcumanbHas o0miasi BblpabOTKa SHEPrUH
7311 MBrt*4ac ObLT B HMIOHE M HaOIIOJANACh HU3KAs
o61mas BeipaboTka sHeprun 4385 MBt1*uac B stHBape.

* ConHeuHast (OTORNIEKTPHUUYECKAsT DIEKTPOCTaH-
s paboTaet ¢ xopommmM kommdectBom PR m KUYM.
CourHedHas 3NEKTPOCTAHIHA paboTaeT U MoJaeT YHep-
THIO B DJJCKTPHUYECKYIO CETh C HSKCIUIYaTAlHOHHBIM
MpOoLEHTOM ouTH 98%.

HccrenoBanre maeT BO3MOXKHOCTH OIPEACIHTH
MECTOTIOJIO)KEHHE W IMOIXOMASINYI0 TEXHOJOTHIO IS
pa3BepTHIBAHUSA COJHEUHOW (HOTOIIEKTPHUSCKON CH-
ctembl (B Oonpimx Maciitabax) B Mpake. Ota nungop-
Marys HoJe3Ha IpU OIeHKE IKCIUTyaTaIl[HOHHBIX Ipe-
HMMYIIECTB COJTHEYHOMN AJIEKTPOCTAHIIUH Ha OCHOBE T'a-
PAaHTUPOBAHHOW BBIPAOOTKH JJIEKTPUUECKON IHEPTHH.
JlaHHBIE MOHUTOPHHTA W OMBIT 3KCIDTyaTanuu (oTo-
ANEKTPUYECKON CHCTEMBI MOTYT OBITH IPUMEHEHBI IJIS
OyAyIIUX MIPOEKTOB.
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PRINCIPLES OF MODELING THE DYNAMICS OF MOVEMENT OF HOPPER CARS IN A TRAIN
IN ORDER TO CLARIFY THE CHOICE OF PARAMETERS FOR SPRING SUSPENSION

Annomayusn

B cmamve paccmampusaiomest napamempul, HeoOx00umble 05l CO30AHUSL KOMNbIOMEPHOU MOOENU OUHAMUKU
8420HA C UCNONIL30BAHUEM PACYEMHBIX CXEM UCCTIe0YEeMbIX 8A20HO6-XONNEPOE, d MAKIICE NePEeHUCTIOMCS 3a0ayu,
KOMOopble CIMAHOBUMCS BO3MOJICHIM PEULUMb 8 pe3yibmane npumMeHeHuss OaHHOU MOOEU.

Abstract

The article considers the parameters necessary for creating a computer model of car dynamics using the
design schemes of the studied hopper cars, and also lists the problems that can be solved as a result of using this

model.

Knrouessie cnosa: eazomnvl — xonnepwvi, oyeHka ounamuveckux kavecms eazona, komniexkc MEDYNA, uenu-
Helnas MOO@JIb, ceomempudecKkue napamempbuvl 6acoHa, 83aAUMOOCUCEUE DTICMEHINOE 8AOHA.

Keywords: hopper cars, estimation of dynamic qualities of the car, complex MEDYNA, nonlinear model,
geometric parameters of the car, interaction of elements of the car.

B nHacrosiee BpeMst mokazaTenn JTUHAMHYECKHUX
Ka4ecTB W IWHAMHYECKUE CHIIBI, BOSHHUKAIOUIUC TP
JBIDKCHUH BaroHa, ONPEEIBIIOT YUCICHHBIM MOJICIH-
POBaHUEM HITH IO PE3YJIbTaTaM XOIOBBIX HCIIHITAHUH B
peXUMax IBIDKCHUS Ha MPSIMOM Y9acTKe MyTH, B KPH-
BBIX CPETHETO U MaJIOTO PaJnyca, B CTPEIOYHBIX Mepe-
BOJAX.

Bo3MoxHOCTD OIpesiesieHus: MmokKaszaTesel vuc-
JIEHHBIM MOJEITUPOBAHUEM TIOSIBIIIACH C Pa3pabOTKOM
Y BBEICHHEM B JISHCTBUE MEKTOCYIaPCTBEHHOTO CTaH-
napta «Baronsl rpy3oBbie. TpeOOBaHUS K MPOYHOCTHU H
JMUHAMUYECKUM KadecTBaM». OTO TMO3BOJIMJIO Kade-
CTBEHHO ¥ KOJIMYECTBEHHO OIICHUBATH TIOKa3aTeNIn 0€3-
OMACHOCTH JABUKEHUS, BO3ACHCTBUS Ha My Th, UCCIIEHO-
BaTh JTUHAMHUYECKHE KAa4eCTBA BaroHa W BIUSHHE Ha
HUX TapaMeTPOB IMOJBCIIMBAHUS U ITyTH JO WU B3a-
MEH MPOBEJECHUS JOPOrOCTOSILUX XOJOBBIX HCIBITA-
Huil. Tak, no uronst 2014 rona uist pacyeTHON OLIEHKU
JIMHAMHUYECKHX KaueCTB rPY30BbIX BArOHOB HCIIOJIb30-
Banuch «HopMBI AJ1s pacdyeTa ¥ MPOESKTUPOBAHUS Baro-
HOB JK€JIe3HBIX Jopor kosenm 1520 MM (HEcamoxon-
HbIX)» (F'ocHUMB-BHUMXKT, 1996 1.), B cBSI3U C ueM
BO3HHKAIN OOJBIINE OTKIOHCHUS MEKIY PaCUCTHBIMH
1 SKCIIEPUMEHTAJILHBIMH 3HAYCHUSIMH.

MeTo/lT KOMIBIOTEPHOTO MOJETUPOBAHUS JMHA-
MHUKH{ BaroHa MO3BOJISIET BBIIBUTH OCHOBHBIC (haKTOPHI
(XapaKTepUCTHKH PECCOPHOTO MOIBEIIMBAHUS WA JKe-
JIE3HOJOPOKHOTO TIYTH), BIHSIONINEC Ha IMOKA3aTeIH
JUHAMUYECKUAX KadecTB. [[a pemreHus 3amadm HE0O-
XOIMMO pa3padoTaTh MaTEMAaTHYECKYIO MOJIENb JIBH-
JKEHUsI BaroHa-xoIllepa Mo NpsiMOMY U KPHUBOJIUHEM-
HBIM y49acTKaMm ITyTH.

Jlnst pa3paboTKu MaTeMaTUIeCKOW MOJENH JIBH-
JKEHUS MCTIONB3yEeM CIIeNaTN3UPOBAHHBIA TPOTPAMM-
el mpoaykt - MEDYNA. Baron-xommep mnpencra-
BUM B BHJI€ MEXaHHYECKOW CHCTEMBI, COCTOSILEH W3
a0COJFOTHO TBEP/IBIX TE M CUJIOBBIX MM KHHEMAaTHUe-
CKUX CBsi3ed MexJy HUMU. B3aumopeiicTBue 3ieMeH-
TOB BaroHa-XOIIepa MEXY COOOU U ¢ PeIIbCaMH OITH-
CBIBAETCS HEJIMHEHHON MOIEIBIO.

Jnst onmcaHuss MOAENM B MPOTPAMMHOM KOM-
wrekce MEDYNA, B koTopoM OyJieT BBIIIOJIHEH pac-
4eT, He0OXOMUMO BEIOPATh TBEPIBIC Tella, KOTOPBIMHU
OyJeT MOJEeNUPOBaTLCS BAaroH, 33JIaTh UX TEOMETPHIO
(TonoXeHne MEeHTPOB MAacCC TEN M MeCTa KpPETICHHS
2JIEMEHTOB CBS3€H — TaK Ha3bIBAEMBIX y3JIOB), 3a7aTh
HaIpaBJICHUS DJIEMEHTOB CBsI3ei (HOMepa Tenl W TpH-
HaJUISKAIUX UM Yy3JI0B, KOTOPBIE COSAMHSIIOTCS dJie-
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MEHTOM CBs3M). Jlanee Moiesib KOHKPETH3UpYEM 3a/1a-
HHEM MaCCOBBIX XapaKTEPUCTHK TeJl (MacC 1 MOMEHTOB
MHEPLHUH), & TAK)KE THUIIOB U IMapaMeTPOB DJIEMEHTOB
CBA3CH.

B mozenu Barona-xonnepa BeIIeIUM 24 TBEpABIX
Tena: Ky30B BaroHa (2 TBepAbIX Tela), IBe HaAPECCcop-
HBIE OaKH, 9eThIpe OOKOBBIE PaMBbl, YETHIPE KOJIECHBIC
Mapbl, BOCEMb YYacTKOB PEIbCOB M YETHIPE yJacTKa
MOJPETbCOBOTO OCHOBaHUS (mmainsl, Oamract). Ho-
Mepa Tel 0003HauYeHBI Ha cxeMe (PUCYHOK 1) B mpsiMo-
yTOJIbHUKAX.

CraHzapTHO B MaTeMaTHYeCKOHW MOJIENH Ky30B
BaroHa MOXXET OBITh MPE/ICTABICH OJHUM a0COJIIOTHO
TBEpAbIM TeJIoM. [Ipu 3TOM TOJIOKEHHE ero IeHTpa
Macc ¥ MHEPLMOHHBIE XapaKTePUCTHKH YUUTHIBAIOT 3a-
rpy3Ky Barona (tapa wiu 0pyrro). Ho ocobeHHOCTBIO
KY30BOB BaroHOB-XOIIIIEPOB ABJIACTCSA HHU3KOE 3HaA4eC-
HHE COOCTBEHHOH YacTOTHI KPYTHJIBHBIX KoJecOaHMI
(8—10 I'm), kOTOpast OKA3bIBACT 3HAUYUTEIHHOE BIHSHUC
Ha IMHAMUKY BaroHa B 1esioM. Iy yueTa KpyTHIIBHOM
JKECTKOCTH Ky30B pa3OMT Ha JBa TBEPHBIX TENA, CBS-
3aHHBIX IEMEHTOM C 3KBHBAJICHTHOH >KECTKOCTBIO U
JeMI(pHPOBAHHUEM.

ABTOCLIEITHBIE YCTPONCTBA HE MOJIENUPYIOTCH,
MI09TOMY CBOOO/IHBIE TIEPEMEILICHHUS Ky30Ba B POJI0JIb-
HOM HAaIIpaBJICHUU OrpaHUYEHBI. J{71s1 KOJIECHBIX Map Mo
CTENEHSIM CBOOOIbI OTPaHMYECHNUS HE HAKNIAAbIBAIOTCSL.

B Mopnens, kpoMe OCHOBHBIX YacTeil BaroHa, BXo-
JAT Tena, NPEACTABIAIOIINE pPeNbCOBbIM MyTh. IlyTh
MIPEACTaBICH HWHEPLUUOHHBIMH 3J€MEHTaMH (ydacT-
KaMH) peJIbCOB, PACHION0KEHHBIMH O] KaXKAbIM KOJIe-
COM H DJIeMEeHTaMH (Y4acTKaMH) TIOAPEITECOBOTO OCHO-
BaHUs, PACIOJIOKEHHBIMH MOJ KaKIOH KOJIECHOH Ia-
poil. Y 371eMEHTOB IYTH 3alpelieHbl OTHOCUTENIbHBIE
NepeMeIleHNs] B NMPOJO0JIbHOM HAIpaBICHUU U IOBO-
pPOTBl OTHOCHUTEIBHO IONEPEYHON M BEPTUKAIBHOU
oceil. DTo 00yCJIOBIEHO TEM, YTO B peasibHBIX yCJO-
BUSIX JJMHA MyTH OeckoHewHa. CienoBaTenbHO, 110
YIIOMSIHYTHIM HaIpaBJICHUSM IyTh UMEET NpeHeOpe-
KHUTEITHHO MAJyIO OAATIUBOCTb.

Jnis co3maHus MOJEnH HEOOXOAWMO 3HATh Teo-
METpHYECKUE NMapaMeTphl BaroHa u myTH. [l Barona-
Xorrmepa Ha Tesnexkax 18-9855 reomerpuueckue napa-
METPBI, HCHONB3YEMbIE ISl BBIYHUCICHHS KOOPIHHAT
Y3JI0B, TIpEJCTaBIEHBI B TaOuuie 1, a MHEPIMOHHBIE
XapaKTEepUCTHUKHU — B Tabnuue 2.

Tabmuna 1
I'eoMeTpHUecKHe XapaKTEePUCTHKH BaroHa-xomnmnepa
HanmeHoBaHue napamerpa Benuununa

basa Barona, M 10,50
Basza renexku, M 1,850
ITonepeuHoe paccTosTHUE MEKIY IIEHTPAMU PECCOPHBIX KOMIUIEKTOB, M 2,036
IomepeyHoe pacCTOsTHUE MEKIY OCIMH OOKOBBIX CKOJIB3YHOB, M 1,524
BeicoTa 1ieHTpa Macc Ky30Ba noposkHero Barona Haj YI'P, m 1,868
BricoTa 1ieHTpa Macc 60k0BoM paMbl Tenexku oT ocu KII, m 0,072
BricoTa 1ieHTpa Macc HaJapeccopHoi banku Tenexku ot ocu KII, m 0,187
Jluamerp KoJiec 110 Kpyry KaTaHHsi, M 0,950
PaccrosiHne Mexay Kpyramu KaTaHusl, M 1,58
[Iupuna xoneu, M 1,52
IMoayknoHka penbca (1:20)

Tabauna 2

I/IHepI[l/IOH]-[])Ie XAPAKTEPUCTUKHU BaroHa-xomimepa

I'maBHBIN HIEHTpaTbHBIN I'naBHBIN EHTpaIbHBIN I'naBHBIN EHTpaIbHBIN
DneMeHT Barona Macca, kr MOMEHT HHEPLUH JUTs MOMEHT UHEPIIUH JUIS 11O~ MOMEHT HHEPLUH JUTs
HpOJOJILHOM OCH, KI*M? HepeYHOl OCH, KI-M? BEPTUKAILHON OCH, KI*M?
Kys30B nopoxxuuit 12960 23841 224811 216930
Bokosas pama* 584 16 195 180
Hanpeccopras 832 451 11 455
Oamka**
Komnechas mapa 1500 1300 170 1300
* yquThIBaeTcs 2/3 Beca peCCOPHOTO KOMILIEKTa,
** yunrteiBaeTcs 1/3 Beca pecCOPHOTO KOMILIEKTA.

Ha pucynke 1 mzoOpaxeHa pacdeTHas Cxema HCCIEAyeMOro BaroHa-xomrmepa ¢ HoMepaMu Tell (B MpsSMo-
YTOJbHHUKAX) U DJIEMEHTOB CBS3H (B KPYXKKaXx).
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PucyHOK 1. Pacuemnas cxema 8dcOoHa-xonnepa

JanpHeimee co3gaHne MOJIEIH MPOU3BOANM B TOM e HOPSAKE, YTO U BBOJ JAHHBIX B OJIOKax KOMILIEKCa
MEDYNA. B cratbe paccMOTpHM pacIoNIOKCHHE y3JIOB Ha Ky30BE BaroHa, Tak KaK Ha3BaHUS M KOOPIHHATHI
Y3I0B [UIS MPOYMX TeJT HOAPOOHO PaCCMOTPEHBI M OIMCaHbI paHee [3].

PacronosxeHue y3J10B Ha Ky30B¢ BaroHa OKa3aHO HA PUCYHKE 2, a KOOPJUHATHI Y3JIOB — B Tabuuie 3.

Y

%

Y

Pucynok 2. Pacnonooicenue y3108 Ha Ky308e 8420HA
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Tabnuna 3
KoopauHaTh! y3/10B HAa Ky30B€e BaroHa
Koopnunatsl, M
Howmep y3na Haspanue X i 7
1 IenTp Macc 0 0 0
2 Cxonb3yH 1 J1eBbIi 5,25 -0,762 1,119/1,563
3 Cxonb3yH 1 mpaBbi 5,25 0,762 1,119/1,563
4 CKOJIB3YH 2 JIeBBIH -5,25 -0,762 1,119/1,563
5 CKOB3YH 2 TpaBBId -5,25 0,762 1,119/1,563
6 [TaTHUK 1 5,25 0 1,226/1,67
7 [TaTHUK 2 -5,25 0 1,226/1,67
8 /Ton. Touka Ha natHuKe 1 (298 snemenT) 5,25 | -0,128/-0,407 1,226/1,67
9 /Ton. Touka Ha natHuKe 2 (298 semMeHT) 5,25 | 0,128/0,407 1,226/1,67
10 Tor. Touka Ha nsatHuKe 3 (298 smemenT) -5,25 | -0,128/-0,407 1,226/1,67
11 /Ton. Touka Ha natHuKe 4 (298 semeHT) -5,25 | 0,128/0,407 1,226/1,67
* - B YMCIIUTENE IS TOPOYKHETO BaroHa, B 3HAMEHATENE — JIJIsl TPY)KEHOT0

Pa3paboTanHass MaTeMaTH4YecKasi MOJEIb JABHKE-
HHUS BaroHa-XoIepa Ha Tenexkax 18-9855 ¢ Homu-
HaJIbHBIMU NTapaMeTpaMH OOKOBBIX CKOJIb3YHOB ITOCTO-
SIHHOTO KOHTaKTa M LEHTPAJBHOTO NOJBEIIUBAHUS U
napaMeTpaMH, paCCUNTaHHBIMU Ha OCHOBAaHHUHU PE3YIIb-
TaTOB UCTIBITAHUH, TTO3BOJIUT PELINTH PSII 3a/1a4:

- BBINOJHHUTH pacdeT Kodd¢uimeHra 3amaca
YCTOWYHMBOCTH KOJIEC OT CXOJa C PENIBCOB IIPU JBHKE-
HHUH TIOPOJKHETO BaroHa IO MPSIMOMY M KPHBOJIMHEH-
HBIM y4yacTKaM myTHu paauycamu 650 M u 350 M ¢ cooT-
BETCTBYIOIIIMMU JIOITYCKaeMbIMH CKOPOCTSAMU;

- YCTaHOBHUTH 3aBHCHMOCTH ITOKa3aTeseil TuHa-
MHYECKHX KaueCTB OT KO3 PHUIHNEHTa OTHOCUTEIHHOTO
TPEHHUS B MOABEIIMBAHUU TeJIEeKKU Mozenu 18-9855 ¢
HOMUHAJIBHBIMH M TIPEJEIBHBIMU XapaKTepPUCTUKAMH
MPY>KUH U 3aHUKEHUS KIINHBEB,

- Ha OCHOBAHHH ITOJyYE€HHBIX PE3yJIbTaTOB Pac-
yeTa MOXKHO OyZIeT 1aTh peKOMEHIAIMY 110 KOHTPOJIIIO
K03((HUINEHTa OTHOCUTEIHHOTO TPEHHS B IIPOIEcCe
9KCIUTyaTaIlld ¥ PEMOHTA TEIIEKKH.

Jlureparypa

1. KommeroTepHOe MOJEIUpOBaHUE 3aay AUHA-
MUKH  SKEJIEe3HOJAOPOXKHOTO IOJBH)KHOTO — COCTaBa.
Yactp 3: MoaenupoBaHue IUHAMUKH TPY30BBIX Baro-
HOB B mporpaMmMHoM Komimiekce MEDYNA: Yue6. mo-
cobue / Coct. B.C. Jlecanumit, A.M. Opmosa. - CII6:
MI'vIIc, 2002. - 35 c.

2. Pe3ynbTaThl XOZOBBIX AWHAMHUYECKHX HCIIBI-
TaHWH ONBITHOrO OOpa3lla BaroHa-XoIIepa s mepe-
BO3KH MHHEPANBHBIX ynoOpeHuit Momemu 19-9870
npousBojcTBa 3A0 «TC3 «Tutpan-skcmpecc», mpe-
3eHTarma, OOO «HxeHepHBIH LEHTP MOABHKHOIO
COCTaBay.

3. TpeOoBaHusi K JAMHAMHUYECKHUM KauecTBaM
IPY30BBIX BaroHOB M METOJbI HMX IOJTBEPIKIACHHUSI.
VYue6. mocodue / Coct. A.M. Opiosa, B.C. Jlecunuuti,
E.A. Pynakora, A.H. Komapoga, A.B. Cannoa- CII6:
MIvIic, 2014. - 52 c.

4. HccrenoBanue Ha MaTeMaTHYECKUX MOZEIAX
BIMSHHS TIapaMETPOB IOJBEIIMBAHUS M OOKOBBIX
CKOJIb3YHOB BaroHa-XoIlepa Ha TeJIe)KKkax Mozaenu 18-
9855 Ha nmokaszarenu XomoBHIX kKauecTB. Otuer o HUP/
E.A. PynakoBa, A.M. Opnosa —CI16: AO «HBII «Ba-
roHsl», 2012.-28 c.
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TYPES OF DATABASES OF BIOLOGICALLY ACTIVE SUBSTANCES OF NATURAL ORIGIN
(REVIEW)

Annomauusn

ﬂﬂ}l 00CMUIICEeHUS. ueﬂeﬁ KOHmMpOJIsl Kavecmeda pacmumelbHo2o mamepuania no nokasameiim «udenmuqbu—
Kayusa» u «KkoauvecmeeHHoe onpedeﬂenue» pacmumeilbHblx buonocu4ecKy AKMuGHbIX quueuOyaﬂbezx coedune-
nuti (PEAUC) kumatickumu yuéHvimu 6b11 RPEONONCEH HOBbIL MEeMOO KOIUYECBEHHO20 AHAIU3A MYTbIMUKOMNO-
HEeHMHOU CUcmembl N0 eOUHOMY MAPKEePHOMY COeOUHeHUuro, Hauboaee 3KoHOMuuHoMy u docmyntomy (QAMS-
Memoo) 015 gewjecmes pacmumenbHO20 NPOUCXOHCOEHUsL 0OHO20 XUMUYECKO20 KAACCA COeOUHEHUll, BHOCS 8KIAO 8
6a3bl OAHHBIX XUMUYeCKoU U papmayesmuyeckou ompacieu. Hamu 0vLno npoanaiusuposana apxumekmypa 6a3
Ooannvix JIMMC u JINYC omeuecmsenubix npouzsooumeneti, a maxce apxumexkmypsl 36 on-line 6az dannvix
Xumuueckou u papmayesmuyeckoi ompacieti, 4 komnvromepnvix npozpamm u 3 on-line karvxyramopos, ux
Hanoansemocms 3Hanusmu. OOHaxo npu anaiuze OcpoMHoOco maccusa 6a3 OaHHbIX XUMUYECKOU U qbapmaue@mu-
YeCKol HaNpPaeIeHHOCMU Mbl He 0OHapysicuiu coomsemcemsyroweil 6asvt oannvix epynn PBAUC pacmumensnozo
I’lpOUCXO.?iC()@HUﬂ 00HO20 KNlacca eeuecms, 6 KOI’I’IOpOlZ Obl ompasicaiucsb 3a8UCUMOCmMu xpOMamoepaqbuquKux na-
PAMEMPO8 MAPKEePHO20 (DENePHO20) 8euecmea Om XPoMamocpaQuuecKux napamempos CXoHCux no Xumuueckou
CMPYKmMype pacmumeibHblX 6euecme 00H020 KIACCA COeOUHEHUI U OM Napamempo8 camol xpomamozpaguue-
CKOU cucmempl Ha OCHOBAHUL MAMEMAMUYeCcKux mooenet pacqé'ma OaHHbIX napamempoe.

Abstract

To achieve the goals of quality control of plant material by the indicators “identification” and “quantitative
determination” of plant biologically active individual compounds (RBAIS), Chinese scientists have proposed a
new method for the quantitative analysis of a multicomponent system using a single marker compound, the most
economical and affordable (QAMS method) for substances of plant origin of one chemical class of compounds,
contributing to the databases of the chemical and pharmaceutical industries. We have analyzed the architecture
of the LIMS and LIUS databases of domestic manufacturers, as well as the architecture of 36 on-line databases of
the chemical and pharmaceutical industries, 4 computer programs and 3 on-line calculators, their content with
knowledge. However, when analyzing a huge array of chemical and pharmaceutical databases, we did not find
the corresponding database of RBAIS groups of plant origin of one class of substances, which would reflect the
dependences of the chromatographic parameters of marker (reference) substances on chromatographic parame-
ters of plant substances of the same chemical composition similar in the chemical structure of one class of sub-
stances and from the parameters of the chromatographic system itself based on mathematical models for calcu-
lating these parameters.

KJIIO'IEBble cnoea: basza ()aHHblx, pacmumeilbrible 6u0ﬂoeuqecxu aKmueHbvle uH()u@udyaﬂthle xumuueckKue
CO@@MH@HU}L asmomamu3supoeanHas cucmema.
Key words: database, plant biologically active individual chemical compounds, automated system.

Hauano 21 Beka 03HaMEHOBAJIOCH Pa3pabOTKON U
BHCAPCHUEM B IIPAKTUKY aBTOMATHU3UPOBAHHBLIX CH-
CTEM — KOMITBIOTEpPHBIX Tporpamm U On-line pecypcos
OTKPBITOTO JOCTYTIA 110 THUITy 0a3 JaHHBIX WHIUBHIY-
IBHBIX XUMHYECKUX COCAMHEHUH C LEeJIbI0 aBTOMATH-
3a1Uy paboTh XUMHYECKUX J1a00paTopHii, B TOM YncIie
AKKPEIUTOBAHHBIX HA ONpENEIEHHBIE BHIBI XUMUYE-
CKHX, CyJeOHO-XMMUYECKHIX, XUMHKO-TOKCHKOJIOTHYe-
CKUX M IPYTHX 3KCIIEPTH3.

Ocoboe MeCTO cpeir BCEeX BUAOB XUMHUYECKUX
nabopaTopuii 3aHUMaOT JabopaTopuu Mo (apmares-
THYECKOMY, (papMakoneHHOMY U (QUTOXHMHUYECKOMY
aHaJIM3aM JIGKapCTBEHHBIX BEIECTB, (hapMmaleBTHIe-
CKHX CYOCTaHIIMH, TOTOBBIX JICKApPCTBEHHBIX (HOpM U

MIPUPOJTHOTO CHIPbsI (PACTUTEILHOTO M dKMBOTHOT'O TIPO-
HCXOXJIEHHS), KaK CaMOCTOSTENIbHBIX YUYPEKACHHI,
TaKk ¥ B COCTaBe KPYMHBIX (hapMaleBTHUECKUX Mpes-
MIPUATHH.

AHanu3 HHTEPHET-UCTOYHHUKOB, KaK OTEYECTBEH-
HBIX, TaK ¥ 3apyOeKHbIX, 033 TaHHBIX TI0Ka3aJl, 4TO IS
Lienei aBToMaTH3ay paboThl JaHHBIX THUIIOB Jabopa-
TOPHH, OPUEHTUPOBAHHBIX Ha (hapMalleBTHIECKOE PO-
W3BOJICTBO M (hapMaleBTUUECKUH aHAIHN3, B MHPE CO-
31aHbl Kak ON-line 6a3el JaHHBIX, COAEPIKALIMX MACCUB
XUMH9eCcKol nHpopMmanmy (06 MHINBUAYATBHBIX (Hu-
3MKO-XMMHUYECKUX XapaKTEPHCTHKAX BEIIECTBA, Ia-
TEHTOB, 3CCE U T.IL.), TAK U KOMIIBIOTEPHBIX IPOrPaMM
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JUIS. XUMHKOB-HCCIIE/IOBaTeIeH, a TakkKe HPEeIUKTOp-
Hble ON-line kambKyATOPHI MO pacyéTy GU3NKO-XUMU-
YEeCKHUX N1apaMeTpOB COEeTUHEHUI.

ABTromaTu3upoBaHHble  cucrembl  JIUC,
JIMMC n JINYC aj191 KPYNHBIX NPeANPUSTHI U HC-
NbITAaTeJIbHbIX JA00pATOPHIA.

®dapmareBTHIeCKasi OTpacip TpedyeT colurose-
HHUE KECTKUX TPeOOBaHWUI MPH MPOU3BOACTBE (hapMa-
[IEBTUYECKUX M MEIULIMHCKHX IIpenapaToB. B cospe-
MCHHBIX PBIHOYHBIX OTHOIICHUSAX MEKAYHAPOIHBIM
CTaHJapTaM CHCTeMBI MeHekMeHTa kauecTBa (CMK)
ISO 9000 mpuHaexxuT ocodas poib. Ha KpymHBIX
MPOM3BOJICTBEHHBIX MPEANPHUATHAX BHEApeHa j1abopa-
TopHO-uH(popmarmonHas cuctema (JIUC) — cucrema
JUISL ONITHMU3AIMH IOTOKOB MH(OpManuu B noapasze-
JICHUSIX, OTBEYAIOIINX 32 KAYEeCTBO BBITyCKaeMoH dap-
MaleBTU4ecKor nponykuuu. Ilox onrtumusanuei noa-

pa3yMeBaeTcsl CHCTEMHBIH TTOAXO0/ K YIPaBICHUIO aHa-
JIUTUYECKON Jtaboparopueil B COOTBETCTBUH C HOP-
mamu CMK.

YactaeiMu  Bupamu JIMC sBaserca cucrema
ympasjieHust J1abopaTopHOH WH(POPMAIMOHHONH Me-
HemkMenT-cuctemoit (JIMMC) m maGoparopHast WH-
¢dopmanmonHO-ynpaBsomas  cucrema  (JIMYC).
JIMMC conepXHuT B CBOEH CTPYKTYype, B TOM UHCIIE
MIPOTPaMMHBIN KOMITIEKC 0a3bl AaHHBIX XMMHYECKHX
coemuaeHn. JINMMC u JINY C uMeroT cienyronime Mo-
nyna (tabm. 1):

1) Tlnaub u rpaduky Ta6OPaTOPHBIX paboT;

2) IIpubops! u 060pyAOBaHKE IO KOHTPOIIO CO-
BPEMEHHOW KaJIMOPOBKHY;

3) Ilepcona;

4) HopMatuBbl U pacuéTsl;

5) CranmapTHbie 0Opa3Ibl U PEAreHTHI;

6) O6pa3siipl (POOBI) IPOIYKTOB;

7) OTYETHOCTS.

Tab6muma 1

Tunsl ABTOMATH3UPOBAHHBIX CHCTEM

Hazsanwne JINC n
JIMMC

[IpousBonurens

ABTOMaTH3aIH

«-LDS» (JIUMC)

000 «MumacodpT», Poccus

Kpynasre xumuueckue n papMmaneBTH-
YecKHe NpeAnpHsITHS

«STARLIMS» (JIUC)

000 «Aspopa-UT», Poccust

Kpynssie xumuueckue u hapManeBTH-
YECKUE NPEATIPUATHUS

«LIMS SYSTEMS» KpymHble ucmbITaTeNibHBIC 1ab0parto-

(JTIMC) 000 «KBaapa-A», Poccust pHH H0BOro THTA

«H-JTa6» (JIAMC) 00O «He3aBucumas ananuthyeckas ja- | KpymHele ucnbITaTeNbHBIE J1ab0paTo-
Gopatopusi», Poccust puu 11000T0 THIA

«LabWare LIMSy 000 WIABBDA», Poccrs KpymHble ucnbITaTeNnpHbIe 1aboparto-

(JINMC) puH JIF000TO0 THITA

«EAE.LIMSy (JINMC)

000 «EAE-Kosncant», Poccus

KpynHeie ucnbITatenbHble Jlaboparo-
pun 1:000r0 THIA

«XVMHUK-aHAJIUTHKY

(JINYC) 000 «Xumcodty», Poccns

KpynHsie xumuueckue u hapManeBTH-
YECKUE IPEAIPUATHS

[puBenéunsie B Tabmumme Hekotopbie JIMC wu
JIMMC BHeapsIOTCS. Ha KPYITHOE XUMHUYIecKoe u (ap-
MaleBTHYECKOE IPOU3BOJICTBO, CIIEIOBATENIHLHO, OHHU
MHOTOMO/TYJIbHBI, MHOTOIPO(QMILHBI U TPEOYIOT MHO-
TOYPOBHEr0 yIpPaBJEHUsI CO CTOPOHBI CUCTEMHOTO ai-
MUHHCTpaTOpa MpeaupusTs, goporu [1].

Jlanaple aBTOMaTu3upoBaHHble cuctembl (JIMC,
JIMYC, JINMMC) ycTaHaBIUBAIOTCS B KadecTBE IIPO-
rpaMMBbl Ha TOJIOBHOI KOMITBIOTEp, CEPBEpP MPEIIpHsi-
THSL.

On-line 6a3pl AaHHBIX MO0 MHIUBUAYAIbHBIM
XHMHYECKHM COeIMHEHUsIM, XHMHYECKHM peak-
UM, MHIIEHSIM M APYTUM IapaMeTpam.

3HauYNTEIHHOE KOJIMYECTBO 0a3 JaHHBIX XMMUYeE-
CKHUX TIPOIECCOB, MHANBUIYAIbHBIX XUMHYECKHUX CO-
€/IMHEHUH peaNn30BaHO B ceTeBOil (IryOnu4HOI) ON-
line popwme:

1) «Biocatalyst/ biodegradation database» - 6aza
JAHHBIX MO MHKPOOHMOJIOIMYECKUM OHOKAaTalIuTH4e-
CKHUM peakmusM U crocobam Onomerpamaniy KCeHO-
6uotukoB (caiit http://eawag-bbd.ethz.ch/).

2) «BindingDB» - GecraTHast 00IenOCTynHAs
0a3za naHHBIX MO0 a(PUHHUTETY CBSAZBIBAHMS OCIIKOBBIX

MOJIIEKYJI C UX PEIETITOPaMI; TT0 B3aUMOICHCTBUIO Oelt-
KOBBIX MOJICKYJI, CHUTAIOLINXCS KaHAUJATaMH B JICKap-
CTBCHHBIC  Tpemaparbl, C JHraHgamu  (calT
https://bindingdb.org/bind/index.jsp).

3)«Bovine metabolome database» - 6a3a maHHBIX
BEILIECTB 110 METab0JIOMaM KPYITHOTO pOraTtoro CKOTa.
Copepxut uapopmaruio o 6osee uem 7000 metabonm-
TOB TKaHE! Mpe/ICTaBUTENIeH KPYITHOTO pOraToro CKoTa
(caiir http://bovinedb.ca/).

4)«Cambridge Structural Database» - 6a3a nan-
HBIX MO0 TPEXMEPHBIM CTPYKTYypaM OPTaHUYECKUX, Me-
TaJUIOOPTaHUYECKUX COC/IMHEHUH (caiir
https://www.ccdc.cam.ac.uk/).

5)«Carbohydrate structure database» - 6a3a naH-
HBIX TI0 CTPYKTYpPE YIJIEBOIOB, OaKTEepHalbHBIX yIie-
BOJIOB, YIJIEBOJIOB PACTEHUH M rpuOoB, 0a3a JaHHBIX
rmko3unTpanchepassl MHCTUTYTa OpraHUYecKOn XH-
vun  wMenn H.JA. 3emunckoro (Poccust) (caift
http://csdb.glycoscience.ru/).

6) «CAS» — 0a3a JaHHBIX XMMHYECKOH U OHO-
norpaduuecKoil nHpopMaruu (caiT WWW.Cas.org).

7) «ChemAxony - 6a3a faHHBIX IO XeMOUHPOP-
MaTHKe ¥ aBTOMAaTH3MPOBAaHHAsl cUCTEMa 10 OWOMWH-
¢dopmaruke (caitr https://chemaxon.com/).
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8) «Chemical entities of biological interest»
(ChEBI) — 6a3a maHHBIX ¢ OeCIUIATHBIM JOCTYIIOM,
TJIaBHBIM 00pa3oM MOCBSIIEHHAs] MAJIBIM MOJICKYJIaM.
Kaxnas 3anuch npenocrapisieT ”HPOPMAIUIO O Ha3Ba-
HUSIX, CHHOHMMAaX, PErHCTPAllMOHHOM HOoMepe(ax), Mo-
JEKYISAPHON GOPMYIIe B OCHOBHBIX XUMHUYECKIX HICH-
THHUKaTOpax. JTa 6a3a JaHHBIX SBIIETCS YAaCTHIO TIPO-
exkta EBpomefickoil mabopaTopuu MOJEKYISIPHOMH
OHoIOTHHI (EMBL) (caiit
https://www.ebi.ac.uk/chebi/).

9) «ChemExpert clinical directory» - 6a3a nan-
HBIX 110 MHAMBUIYaJbHBIM XMMHYECKHM BEIIECTBaM U
MX TOCTaBIIUKOB (caiit http://www.chemexper.com/).

10) «ChEMBL» - 6a3a qaHHBIX 0 OHMOAKTHBHO-
CTH JIEKapCTBEHHBIX MaJIbIX MOJIEKYJN, COAEPIKALIUX
2D-cTpyKTypy, OH-NAiH KaJbKYJISATOPHl XMMHYECKHX
napaMeTpoB UHANBUAYAJIBbHBIX XUMUYCCKUX COCANHE-
HUH, TaHHBIE MO (HapMaKOIOTHICCKOW aKTHBHOCTH U
T.11. (caT https://www.ebi.ac.uk/chembl/).

11) «ChemlInformy - 6a3a qaHHbBIX 10 HHICKCHUPO-
BaHUIO M peeprUpOBAHAIO WHBIX 0a3 JaHHBIX 110 OpTa-
HUYECKOW XMMUH, METAJUIOOPTaHNUECKOW XMMUH, He-
opraHudyeckod W Qusnyeckod  xumuu  (calT
https://onlinelibrary.wiley.com/l0i/15222667).

12) «Chemical search enginey» - 6a3a naHHbIX 1O
(hapMaKoJIOTHYECKOH M OHOTEXHOJOTHUCCKON HHIY-
CTpUM B MHpe, HayyHOMY O0OOpYyJOBaHHIO (CaWT
http://www.chemindustry.com/index.html).

13) «ChemSpider» - 6a3a maHHBIX CO CBOOOIHBIM
JOCTYIIOM K  CTPYKType  COemWHEeHHH  (calT
http://www.chemspider.com/).

14) «ChemSynthesis» - 6a3a JaHHBIX 110 METOIAM
XUMHYECKOTO CHHTE3a BEIIECTB, (PHU3UKO-XHMAICCKUM
nmapamMeTpaM HHIUBHYaIbHBIX XUMHICCKHX COCHIHHE-
Hui (caiit https://www.chemsynthesis.com/).

15) «ChemViewy - 6a3a 1aHHBIX 0 XUMHKATax W
VHIVBUAYAIbHBIX XUMHUYECKUX COCIUHEHHSIX (CalT
https://chemview.epa.gov/chemview/).

16) «Chemical structure lookup service» - «aapec-
Has KHUTA» [0 XUMHYECKOH CcTpyKType. OObeanHseT
HECKOJbKO  0a3  JaHHBIX 1O  XuMmMum  (calT
https://cactus.nci.nih.gov/cgi-bin/lookup/search).

17) «Chromadex» - 6a3a JaHHBIX U HHTEPHET-Ma-
Ta3uH M0 MpoJake PUTOXUMHUECKUX CTaHAAPTOB HH-
JVBHAYaJIbHBIX PACTUTENBHBIX COCJMHEHHH C YUCTO-
Toil He MeHee 98,5%, a Takke OoTaHWYECKHX pede-
PEHTHBIH CTaHAApTOB (KOPHEBUIN, KOpPHEH, JHCTHEB
pacTeHHi U T.I., B TOM YHCJIE U JISKApPCTBEHHBIX) (CAlT
https://www.chromadex.com/).

18) «Comparative toxicogenomics database» -
0a3a JTaHHBIX CPABHUTEIHLHOM TOKCUKOTEHOMHUKH (CalT
http://ctdbase.org/).

19) «Crystallography open database» - 6a3a man-
HBIX KPUCTAIUIMYECKUX CTPYKTYp OpraHMYECKHX, Me-
TAJUTOOPTaHUYECKUX, HEOPIaHNYECKHX COCTMHEHUH U
MHUHEPAJIOB, 32 WCKIIOUYCHHEM IOJMMEPOB (CauT
http://www.crystallography.net/cod/).

20) «DrugBank» - 6a3za maHHBIX, CojepsKarias
JaHHBIE O JICKAPCTBCHHBIX BEHICCTBAX (XI/IMI/I'-IeCKI/Ie,
(dapmaneBTHUeCKHe ¥ (PapMaAKOJOTHYECKUE Tapa-
METpBI) C IOJTHOW HH(OPMAaIIHEH O JIeKapCTBEHHBIX MHU-
mensix (cait https://www.drugbank.ca/).

21) «eMolecules» - 6a3za ngaHHBIX KOMMeEpUYECKOH
nHdopMmanuu o Goee 4eM 8 MITH HHIUBHIYaJIbHBIX CO-
€IMHEHUH C eXXEMECSYHBIM OIOJUIETeHEeM; 10 UCCIIeo-
BaHMSM B OOJIACTH OpraHWYecKod XHUMHH (CalT
https://www.emolecules.com/).

22) «Golm metabolome database» - crpaBouHas
6ubnmoTeka 1o ra3oBoit xpomarorpaduu B COYeTaHUN
¢ Macc-crekTpomerpueii MertabomutoB. basa maHHBIX
pa3paboTaHa HHCTUTYTOM MOJICKYJIIPHOI (PU3HOTIOTHH
pactenuit umenn Maxkca Ilnanka B r. I[Torcmame (I'ep-
MaHUs) (caiT WHCTHTYTa  https://www.mpimp-
golm.mpg.de/2168/en. Caiit 0a3bl JTAaHHBIX
http://gmd.mpimp-golm.mpg.de/).

23) «Jmol» - 6asa manHbBIX ¢ Gpayszepom JAVA
JUISL TIOUCKA W300paKeHUH XMMHYECKHX CTPYKTYp B
¢dopmarte 3D, B TOM ynciie OMOMOJIEKYI, KPUCTAIUIOB U
T.1. [Ipennaraercs Takyke aHMMUPOBaHHAs JEMOHCTPa-
mus (caitr http://jmol.sourceforge.net/).

24) «Kegg» - 6a3a HaHHBIX, IOCBAIMIEHHAS TIe-
HOMY, (hepMEHTATHBHBIM IyTSIM, OHOJIOTHYECKHM Be-
miectBaM (caift https://www.kegg.jp/).

25) «MetaCycy» - 6a3a maHHBIX MO (epMEHTaM H
MeTa00INYECKUM myTdaM, a TaKKC O XUMHUYCCKUX CO-
CANMHCHUAX, BIIMAIONINX Ha JTAaHHBIC (bepMeHTaTI/IBHI)Ie
nyTH. Bkiroyaer MHTEpHET-SHIMKIONEIHI0 OOMeHa
BellleCcTB, 0a3a aHHBIX METa0OJIMYECKHX IyTeil U ce-
KBCHHUPOBaHHBIX TeHOMOB (caiiT https://metacyc.org/).

26) «NIST chemistry webbook» - 6a3a manmbIX Mo
XUMHH U pusuke. Komrekuny nomiepxuBarTcs mpo-
rpaMMoi «NIST» (catiT
https://webbook.nist.gov/chemistry/).

27) «NCl» - 6a3a naaHbIx HalgnoHaIbHOrO HHCTH-
TyTa paka (caiT https://www.cancer.gov/).

28) «Organic chemistry portaly - 6a3a qaHHBIX 115
XMMHUKOB-OpPraHukoB  (caiit  https://www.organic-
chemistry.org/).

29) «Organic chemistry resources worldwide» -
AHHOTUPOBAaHHAas Oasa JaHHBbIX CalTOB IIO OpraHnve-
cKoi xumuH (caiit http://www.organicworldwide.net/).

30) «PubChem project» - 6a3a gaHHBIX 110 OHOJIO-
TMYECKOH  aKTMBHOCTH MAalBIX  MOJeKyn (caifr
https://pubchem.ncbi.nlm.nih.gov/).

31) «Reaxys (Beilstein + Gmelin)» - 6ecruiaTHas
0a3a JaHHBIX [OWCKA XMMHYECKOW HHOOpPMALUH W3
OITyOJIMKOBAHHBIX MCTOYHUKOB, BKJIFOUasl )KypHAIbl U
MTATeHTHI Ha n300peTeHus (ca#iT
https://www.reaxys.com/#/login).

32) «Synthtic Pages» - GecruiatHas 6a3a JTaHHBIX
o  MeTojaM  XHMHYECKOro  CHHTe3a  (CalT
http://www.syntheticpages.org/).

33) «Spectral database for organic compoundsy -
0a3a TaHHBIX I10 CIIEKTPAILHBIM XapaKTepUCTHKAM Op-
TaHUYECKUX COEIUHEHHH (caiit
https://sdbs.db.aist.go.jp/sdbs/cgi-
bin/direct_frame_top.cgi).

34) «Spectroscopy NOW». Ba3za naHHbIX pecyp-
COB II0 CIEKTPOCKOIMH M CIIEKTPOMETPHH (AIICKTPOH-
HBIE )KypHAJIbI 10 AaTOMHOM SMUCCHUH, Ja3€PHOM U I1a3-
MeHHoU cnekTpockonuu, UK cnexkrpockomnuu, pama-
HOBCKO# CIIEKTPOCKOITHH u p.) (caitT
https://analyticalscience.wiley.com/topic/browse/spect
roscopy?chld=0).


https://www.chromadex.com/
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35) «SPINUS-Weby - 6a3a JaHHBIX CHEKTpaib-
Hblid 1 SIMP XuMU4eCKUX CIBUTOB, KOHCTAHT B3aHMO-
JIEWCTBHS, TIOJIHBIE CIIEKTPBI MOJIEKYJISIPHBIX CTPYKTYP
(caifr https://www?2.chemie.uni-erlangen.de).

36) «ZINC» - GecrutaTHas 6a3a JaHHBIX O OOJTb-
IOMY KJIacCy XMMHUYECKHX COCIMHECHHUH, C OIICaHUEM
ux mapametpos (cair http://zinc15.docking.org/).

PaccMoTpuM CTPYKTypBl HEKOTOPBIX Hamboiee
M3BECTHBIX U HOJIHBIX ON-line 6a3 qaHHBIX XUMUYECKOi
nH(OpMaLUK, B TOM YHCIIE COACPKAIINX CBEACHUS O
PBANC.

baza nanneix «CASy». Ilnonepamu noucka B
Hay4YHBIX paboTax Mo XMMUH OBLIH CO3/1aTeIH XUMUYe-
ckoil pedeparuBHOil cimyx0bl («Chemical Abstracts
Service», «CASy), cymectBytomeid ¢ 1907 roma. B
9TOH ciryx0e Benércsi y4€T BceX M3BECTHBIX XUMHYE-
CKHUX coelMHEHUN. ThIcA4n XUMHUKOB-CIIELIMAIUCTOB B

= CAS
e

AMERICAN CHEMICAL SOCIETY

TEUCHHE JICCSITKOB JICT BPYYHYIO COCTaBIISIIOT OMOINO-
rpaguyeckue CIpaBKH M 3aloJHIIOT 0a3y JIaHHBIX
«SciFinder», ornensHoro npoaykra CAS ais moucka
nyonukanuii. baser manubix «CAS» 0XBaTHIBAaIOT Ia-
TEHTHl Ha U300peTeHHst OT 61 MaTeHTHOTO BEAOMCTBA
10 BceMy MHpY. Bce maTeHTHBIE 3amucH, COOTBETCTBY-
rorme Kpurepusim otdopa «CAS», m3 cremyrommx 9
OCHOBHBIX TaTCHTHBIX BEJOMCTB JOCTYITHBI OHJIAHH B
«CAplus» B TeueHne 2 nHEl ¢ MOMEHTa BBIIaYH aTCH-
TOB ¥ TIOJHOCTBIO MHAEKCHPYIOTCA ydeHbIMH «CAS»
MeHee yeM 3a 27 qHer mociie gaTel Beigadn. [1o cocto-
stHuto Ha MapT 2020 roxa B 6a3e manubsix «CAS» BHe-
CCHBI cBeJicHHs O Ooyee yem 141 MIIH MHIUBUIYaITh-
HBIX XUMHYECKHX coeauHeHuil. [lomb3oBaTenbckuit
unrepdeiic craproBoii ctpanunpl «CASy» npencrasieH
Ha puc. 1.

support Language v [RESEEY

CAS special report covering an overview of published R&D on Therapeutic Agents

targeted for COVID-19. Published in ACS Central Science.

= Solve Scientific
+ Information
Challenges

Contact Us

Puc. 1. Cmapmosas cmpanuya 6a3el danusix « CASy.
Adpec cmpanuysr WWW.Cas.o0rg

baza nanubix « CASy» BKiII0YaeT B ce0sl HECKOJIBKO
MOJyJIeH:

1) «SciFinder» u «SciFinder"», umeer mepso-
KJIACCHBIA HHTEP(MENC IS MOTOJHCHHS KOHTEHTA JaH-
HOW 0a3bl TaHHBIX.

2) «Formulusy, comepuT camy OOJBIIYIO
KOJUIEKIHIO PELENTYP, MOJYyYCHHBIX UX HAYYHO-IIPAK-
TUYECKUX )KYPHAJIOB, TATCHTOB, BKIIFOYACT HOAPOOHBIC
cnenu(UKai MOCTABIIMKOB HHIUBHUIYaTbHBIX XHU-
MHUYECKUX COCIWHCHHH W HOPMATHBHI 10 KayeCTBY
CyOCTaHIMI XUMHYECKUX COETMHEHHH.

3) «STN», comepxur 6a3y maHHbIX 00 IP-
nanamadTe MepBOUCTOUHMKOB BCEMHUPHO HM3BECTHBIX
HAYYHBIX U TEXHUYECKUX UCCIICOBAHUH.

4) «MethodsNow», coaepKUT METOIUKH aHa-
JIM3a ¥ CUHTE3a PAa3JIMYHbIX TUIIOB COSTMHEHHH.

5) «PatentPaky, coiepKUT MOJTHOTEKCTOBBIE JI0-
KYMCHTBI IATEHTOB Ha H300pPETCHUS.

6) «NCI Global», comepxur riobanpHyr HH-
dhopmarmro mo Oonee yeM 150 MHBEHTapU3AIUOHHBIX
CIIMCKOB BEIIECTB.

7) «ChemZenty», comepxut 6a3y 3HaHUA 10 pas-
JIMYHBIM OTPACIIIM XUMHUYECKOH HayKH BIUTIOTH 710 1870
roja.

8) «Science IP», comepHUT KOHTEHT IO MOUCKY
XMMUUECKOI HH(OopMannK 115l KOHKPETHON OpraHu3a-
WM.

9) «Chemcatsy», unmekcupyer HHPOPMAIHIO O
KOMMEPUYECKH AOCTYIHBIX XUMHKATAX U UX MOCTABILH-
KOB II0 BCEMY MUDY.

IoapoOHee  ocTaHOBMMCS ~ Ha  MOJyJe
«SciFinder"» 6a3sr qanubix «CAS», copepKanum 1an-
HbIE 110 (PU3UKO-XUMHYECKUM XapaKTEPUCTUKAM WHITH-
BHIyaIbHBIX XUMHUYECKUX COCIMHECHHUIA. JJOCTYII K KOH-
TeHTy Moyt «SciFinder» ocyrecTBisiercs 1o agpecy
https://sso.cas.org/as/PbfhT/resume/as/authorization.pi
ng (mara obpamenus 21 mapra 2020 roma). Heo6xo-
JIMMO BBECTH CBOM JIOTHH ¥ TIAPOJIb TS TOCTYIIA K JIH-
HOMY KaOWHETY JaHHOro MOIyJs (puc. 2).


https://sso.cas.org/as/PbfhT/resume/as/authorization.ping
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Puc. 2. Cmapmosas cmpanuya mooyas «SciFindery
6 basze oannvix «CAS»

JlocTyn K KOHTEHTY Moy «SciFinder» mMosxHo
proOPECTH MOCPEICTBOM IIIaTeXka ICKTPOHHOHN OaH-
KOBCKOM KapThl. BO3MOXHO, Balll YHUBEPCUTET MMEET

MTOJHICKY K TAaHHOMY MOZIYJI0 06a3sl maHHBIX «CASH.
Torga MOXHO 3aliTH B IaHHYIO CUCTEMY YEPE3 KOMIIb-
r0Tep OMONIMOTEKH BaIllero yHUBepcuTeTa (puc. 3).

<= SCIFINDER
S | s olUToN
Explore v Saved Searches v SciPlanner

Chemical Structure exact > substances (1) > 1990449-49-4 > get references (1)

Get ] Get
SUBSTANCE DETALL @ D References & Reactions

* Return

CAS Registry Number 1990449494

33 |

<% @

CyHyFN; 08
4-Thiazolidinone, 5-[[2,5-dimethyl-1-[4-(trifluoromethyl)phenyl]-1 4
pyrrol-3-y[methylene]-2-(phenylimino)-, (22,52)-

Molecular Weight
441.47

Boiling Point (Predicted)
Value: 549.5+60.0 °C | Condition: Press: 760 Torr

Density (Predicted)
Value: 1.32%0.1 g/cm3 | Condition: Temp: 20 °C Press: 760 Torr

pKa (Predicted)
Value: 0.84=0.20 | Condition: Most Basic Temp: 25 °C

F NH

0

Double bond geometry as shown.

Puc. 3. Cmpanuya unousudyanvhozo xumuiecko2o coeourenus nod CAS-nomepom 1990449-49-4

W3 mpencTaBieHHOr0 PUCYHKA 3 1O HHIUBHIY-
ATPHOMY XHMHYECKOMY COCIUHCHHIO B MOIYJE
«SciFinder» 6a3b1 nanubix «CAS» yKka3zaHbl CleIyO-
[IMe XapaKTEePUCTUKH: MOJECKYJISPHBIA BEC, TEMIEpa-
Typa KUIEHUS], TUIOTHOCTh, KOI(PPHUIMEHT HOHU3AIINN
pKa.

Baza nanueix «Chromadex». OcHoBHas 6a3a nas-
HBIX W UHTEPHET-MarasuH 1o Mmpojaxe HUTOXHUMHUYE-

CKHX CTaHIApTOB ¢ YUCTOTON He MeHe 98,5% u Gora-
HUYECKHX CTAHIAPTOB OPTaHOB JIEKAPCTBEHHBIX PACTe-
muii. Kommanus «Chromadex» oOmagaer coOCTBEH-
HBIM MPOU3BOJICTBOM (PUTOXUMHYECKUX CTAHIAPTOB U
3arOTOBKOM KYJbTUBHPYEMBIX U HHTPOIYIUPOBAHHBIX
JICKApCTBEHHBIX pacTeHui B mupe. [lomp3oBaTenbekuit
uHTepdeiic CTapTOBOW CTpaHUIBI 0a3bl JaHHBIX
«Chromadex» npezacTasieH Ha puc. 4.
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Puc. 4. Cmapmosas cmpanuya 6azwt dannvix « Chromadexy.
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Puc. 5. Cmpanuye ons éxoda 6 muunwiii kabunem « Chromadex»
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€CJIM OHO 3HAYHUTCS B 0a3¢ JaHHBIX, TO MOSBUTCS BbIIa-
JIAIONIHMH CIIMCOK IaHHOTO BelecTsa (puc. 6).
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949415 it

CHEMICAL PROPERTIES
Chemical Formula: C27H4203
Formula Weight: 414.62

Chermical Family: Steroids

Grade: P

Sahubility: W/A

Ha cnenyromem puc. 7 oToOpakeHa CTpaHHUIIA IO KOHKPETHOMY BEIIECTBY, HATPUMED, IO IO

CI'CHUHY.

8O, MY ACCOUNT

ASE-00004916-100

DIOSGENIN({SAPOGENIN) (P) -
100MG

$179.00

ADD TO CART

Centificates Of Analysis

t Numt #
‘Safety Data Sheet

DIGSGENIN(SAPOGENIN) (P) - 100mg

Puc. 7. Cmpanuya unousudyanbno2o Xumuiecko2o coeOuHeHus OUOC2eHUHA

W3 mpencraBineHHOro puc. 7 MO MHAMBUAYaJIb-
HOMY XHUMHYECKOMY COEAMHCHHUIO 0a3bl JaHHBIX
«Chromadex» cirenyroT XapaKTepHCTHKH: SMITHpHYe-
ckas popMyIa, CTpyKTypHas (GopMyia, MOJIEKYISIpHAs
Macca, CEMEHCTBO OpPraHMYECKHUX COEAMHEHUH, THUIl
(xmacc) uncrotel PBAUC, CAS-HOMEp, BHEUTHHN BH]T
cy6craniun PEBANC, TemnepaTypa IUaBlIeHus, napa-
METpbl XpaHEHHs, YUCTOTa CyOCTaHIIMK U PacTBOPH-
MOCTh CYOCTaHIHH.

Pub@hem About  Blog  Submit  Contact

Draw Structure Upload ID List

baza gaunsx «PubChemy. ConepxuT cBeneHus o
6omee weM 103 MJIH TPUPOAHBIX BEIIECTB, 253 MIH
cyOcTaHuii, 268 MITH OMOaKTUBHBIX KOMIIOHEHTOB, 31
MJIH HayYHBIX CTATeH XUMHYECKOTO Mot u 3 MITH
MATCHTOB HAa HM300pPETCHUS XUMHYECKOTO PO
Ba3y naHHBIX MOCTOSIHHO MONOIHSIOT Oosee 100 xumMu-
YeCKMX OpraHm3aiuii mo Bcemy wmupy. HHTepdeiic
CTapTOBOM CTpaHMLBI JaHHOI 0a3bl JNAHHBIX — Ha
puc. 8.

Wisbinar on current access to TOXNET resources  Rend More 3

hemistry

om au

[

Browse Data

Periodic Table

103M compounds  253M substances  268M sicactviies

The Bat! (54-b1] |

3M witerarure

3M paterns 726 pata Sources

Puc. 8. Cmapmosas cmpanuya 6asvl dannvix « PubChemy.
Aodpec cmpanuywt hitps://pubchem.ncbi.nlm.nih.gov/

basza npannbix «PubChemy sBisiercst OTKpBITOH,
HHPOpPMALUS TPEIOCTaBICHA B CBOOOIHOM [OCTYIIC.
IMownck mapamMeTpoB WHAWBUAYAILHOTO XUMHYECKOTO
COEJIMHEHUS HAYMHAETCSA C CaMOIr0 XMMHYECKOTO CO-
€IMHEHHUs, KOTOPOE MOXHO HalTH, BBES B TIOUCKOBOM
CTPOKE JIATHHCKOE Ha3BaHWE COCIWHEHUS, SMITMpHUUIC-
ckyto popmyny, 1160 CAS-HOMeEp, IHO0 JTHHEHHYIO
CTPYKTYPHYIO (OPMYIIy OPTraHHYECKOTO BEIIEeCTBa,

00 yCTOsIBIIYIOCS aOOpeBHATypy NpPHUPOIHOTO CO-
eMHEeHMs], 1100 yKa3aB MEXITyHapOIHBII TEKCTOBBII
XAMHYECKHH HICHTU(DHUKATOP WHAWBHIYAJIBHOTO XH-
mudeckoro coenunenus (InChl).

Ha cnenyromem puc. 9 mpexacraBiieHa CTpaHMIA
WHIUBUIYAJILHOTO XUMHYECKOTO COCMHEHHs, HallpH-
Mep, alleTOHa.
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(D SUMMARY

Acetone

PubChem CID:

Structure:

Find Similar Structures

Chemical Safety

43-CO-CH3 or CH3COC

Laboratory Chemical Safety Summary (LCSS) Datasheet

at Interactions and

Puc. 9. Cmpanuya unougudyanbHoco XuMuuecko2o coeouHeHUus ayemona
(Henoanas cmpanuya)

baza ganubix «PubChemy Ha kaxkjoe HHIAUBHIY-
QIbHOE XHMMHYECKOE COCJMHEHUE IPEAOCTaBISET
HanOosee TOMHYI0 XapaKTepUCTUKY MO MyHKTaM: pe-
3[I0Me Ha coefuHeHue, 2D cTpykTypHas ¢popmyia opra-
HUYECKOTO COCIMHEHUs, NMEHAa M HICHTHU(PHKATOPHI
(v B cucreme |lUPAC, MexIyHapOIHBIN TEKCTOBBIH
XUMUYECKHH HAECHTU(HUKATOP MHAWBHUAYAIBHOTO XH-
muueckoro coequnenus (INChl), karou coenuneHus B
cucteme INChl, kanonnueckast CTpykTypHast hopmyia
B cucreme SMILES), Mmonexynspnas ¢popmyna, apyrue
uneHtuurkanuonHeie xapakrepuctuku (CAS-HOMeD,
HOMEp B €BPOICHCKOM coobiecTBe xuMukoB, FEMA
Homep, |ICSC nomep, NSC nomep, RTECS nomep, UN
Homep, UNII HOMep, yHHKaNBHBIN HOMEp B CHCTEME
DSSTOX substances ID, otrpy3o4noe umsi, craHaapT-
HBIIl TPAHCHOPTHBIA HOMEpP), CHHOHUMBI COEINHEHUS
(B cetke MeSH, cHHOHMMET), OCHOBHBIE (PH3UKO-XIMH-
YecKHe CBOWCTBA, SKCIIEPUMEHTANIbHbIE JaHHbIE (Opra-
HOJIENTHYECKHE CBOWCTBA — BKYC, IIBET, 3allax; TOUKa
KUIICHUsI, TOYKA IUIABJICHHS, TEMIIEpaTypa BCIIBIIIKH,
pPacTBOPUMOCTH B Pa3HbIX PACTBOPHUTEISX, INIOTHOCTD,
IUIOTHOCTD T1apOB, AaBJCHHUE Napa, TEMIIepaTypa caMmo-
BOCIUIAMEHEHHSI, BSI3KOCTh U JIp.), CIEKTPaJIbHbIE Xa-
pakTepuCTUKH (CHEeKTpHI 1D saepHOro MarHUTHOTO pe-
3onanca (SIMP), 1H AMP cnekrtpsr, 13C AMP, 170
SAMP, 2D SIMP cnektpbl, XpoMaTo-Macc-CleKTphl B
CHCTEME Ta30)KHAKOCTHOW M BBICOKOI((PEKTUBHOMN
KUJIKOCTHOW xpomatorpaduu, Y@D-cnekrpsr, HK-
cnektpsl, FTIR-cnekrpsl, pamanoBckue MK-cniekrpsr),

CBSI3b C MOXOXXKUMHU COCAMHEHUSMHU, CBEIIEHUS O TPO-
JIaBIaX JaHHOTO COEIWHEHUS, MUILEBbIE MPOIYKTHl U
I00aBKH, COAEpKaIlie JaHHOE COCAWHEHWE WIH pe-
IJIaMEHTalus B COACPKaHUU JAaHHOTO COEUHEHMS, ar-
poxuMmYecKast KaTeropus, (papMakoJIOTHsS U OHOXH-
MU 10 JAHHOMY COEAMHEHHUIO, UCIIOJIb30BAHUE U MIPO-
W3BOJICTBO, HACHTU( KA COSAMHEHIS Pa3TNIHBIMU
mab0opaTOPHBIMHA METOJIaMH, 0€301TacHOCTh B paboTe ¢
JAHHBIM COEMHEHUEM, TOKCHUYHOCTh, JIUTEPATypHbIE
HUCTOYHUKU 10 JaHHOMY HHJWBUIYaJbHOMY XUMHUE-
CKOMY COCIMHEHHIO, TTATCHTHBIN ITyJ, OMOMOJICKYJISp-
HbIE B3aUMO/ICUCTBUS, PE3YJIbTAThI ONOJIOTUIECKUX HC-
MBITAHUH.

baza gamnpix «ChEMBLy». Dt0o 6a3a maHHBIX
OHMOJIOTHYECKH aKTHBHBIX JIEKAPCTBEHHBIX BEIICCTB,
TaKUX KaK MaJIble MOJICKYJIbI, MUIICHH (OEIIKH), JIeKap-
cTBeHHbIE npenaparbl. OHa conepkuT 2D cTpyKTypbl,
paccuuTaHHBIE TapaMeTpsl (Hampumep, logP, Momeky-
NspHAs Macca, mapametpsl Jlummackoro u 1. [1.) 1 ab-
CTpaKTHbIC OMOAKTHBHOCTH (HANPHUMEP, KOHCTAHTHI
CBsI3bIBaHUS, (apmakosiorus U naHHble «KADMET»).
Conepxurt 3amucu 6osee yem o 13 000 6Guonornueckux
MureHsx, 13 000 nekapcTBeHHBIX BemmecTs, 4 800 me-
XaHU3MaxX JIEHCTBUS BEUIECTB, 2 MIH MPUPOJTHBIX CO-
eanHenui, 707 TAMax TKaHEH 4Y€JIOBEKA U )KUBOTHBIX,
1 800 Tumax KJIETOK JKMBOTHBIX M uYejoBeka, 1,2 MIH
KpaTkux onucaHuii (3cce) coenuHeHuid. CraproBas
CTpaHMIIA TaHHOH 0a3bl JaHHBIX MPEACTABICHA HA PUC.
10.
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® EMBLEBI " © Avoutus

& Traning

C chEMBL

UniChem Downloads Web Services More

‘Examples: lmatinib erbB2 brain MDCK c1ococeN

Draw  Structure | Enter 8 Sequence

ChEMBL-NTO |  SuraChEMBL

As a result of planned maintenance that is due to end on 4th April 2020, there may be unexpected disruption caused to some of the services we host. If you experience any issues, please contact the relevant help desk directly for support.

ChEMBL is a manually curated dat

genomic data

(i) @@
pocanisre,
2M
Compounds

ve molecules with drug-like properties. It brings together chemical, bioactivity and
lation of genomic information into effective new drugs.

Explore ChEMBL

Description: Shows a summary of the ChEMBL entities and quantities of
data for each of them.

Instructions: Click on a bubble to explore a specific ChEMBL entity in more
detail

Puc. 10. Cmapmosas cmpanuya 6azel Oannvix « ChREMBL» (¢hpaemenm).
Aodpec cmpanuywl https://www.ebi.ac.uk/chembl/

Ha cnemyromem puc. 11 mpencraBieHa cTpaHUIa HHINBAAYAIFHOTO XHMUYECKOTO COSINHEHHUS, HATIPIMeED,

JIMOCTEHH

& EMBLER | A S

Ha, Ipe]

& nsng @

C cheEmBL

UniChem SureChEMBL Web Services More

CREMBL-NTD

I10JI0OKHMM, BEOICCTBA, IT0 KOTOPOMY OC

Exampies: imatinib erbf2 brain MDCK eiococs 1N

€CTBJISICTCS HaYIHBIN ITONCK.

EMBL-EBI

Q

Draw & Siructurs | Enter a Sequence

As a result of planned maintenance that is due to end an 4th April 2020, there may be unexpected disruption caused to some of the services we host. If you experience any issues, please contact the relevant help desk directly for support

Compound Report Card

Name And Classification

100 CHEMBLA12437
Name: DISOGENIN

Max Phase: [of researcn] 1 ]
Molecular Formula: C27H1203
Molecular Weight: 414 63

CREMBL Synonyms:  Giosgenin Disogenin

Molecule Type: Small molecule

Puc. 11. Cmpanuya unousudyaipHo2o Xumuuecko2o coeouneHus
diosgenin ¢ 6ase dannvix « ChEMBLY (¢hpacmenm)

baza nanusix « ChEMBL» siBisieTcst o01enoctyi-
HOU 1 OecruratHOW. CTpaHMIIa TaHHOTO BEIIECTBA CO-
JIEPKUT CIIeTYFOIIUE TPYIIIHI HHPOPMAIIHN: UM BEIIe-
cTBa M KiaccuukanuonHas rpymma (1D Homep Bemie-
CTBa B JaHHOW 0ase, Hampumep, I JUOCTCHUHA
CHEMBLA412437, wMonekynsapHas, 3MIUpUYECKas
(hopMyra, MOJIEKYJISIPHBIA BEC, CHHOHUMBI BEIIECTBA,
MOJICKYJISIPHBIA THII, HApUMeEp, Majble MOJIEKYJIBI),
MPEJCTaBICHUS Pa3IMYHBIX HAa3BaHUI MOJIEKYIHI (Ka-
HOoHM4Yeckoe ums B cucreme SMILES, crammapraOe
nums B cucreme INChl, cranpapTHeli Kit04 B cucTeMe
INChl), ucTouHMKH (CCHIIKM Ha HAY4YHBIE PAOOTHI), allb-
TEPHATUBHYIO CTPYKTYPHYIO (POPMYITy OPraHHIECKOTO
BEIIIECTBA, €CJIM TaKas UMEETCs, KIMHIYCCKUE TaHHEIC
C CCBUIKOW Ha HCCIICJIOBaHUS, Mallbie KOMIIOHEHTHI
(M30MepBl, MHHOPHBIC COCAWHCHHS, KOTOPHIE MOTY
BXOJIMTh B COCTaB CyOCTaHIINH BENIECTBA B MAJBIX KO-
JUYECTBAX), TUarpaMMbl aKTUBHOCTH (pe3toMe OMoak-
TUBHOCTH, pe3IOMe aHAIIN3a, pe3foMe MUIIeHe! papma-
KOJIOTHYECKOH aKTHBHOCTH), IUTEPATypa C yKa3aHUEeM

CTOIOWKOBON TUCTOTPAMMEI IO TOJ1 ITyOINKAITMOHHON
AKTUBHOCTH B PA3JIMYHBIX HAYYHO-TIPAKTUIECKUX KYP-
HaJIaX, TIPOTHO3EI IO BEIIECTBY B TUTaHE ITyOIHKAIINOH-
HOW aKTUBHOCTH, PacYETHBIC MapaMeTPhl MO WHIUBHU-
JNyaTbHOMY XHMHYECKOMY BEIISCTBY (MOJEKYISIPHBIN
BeC, KOAQGUIMEHT TUIMOPIIEHOCTH, MOJSIPHOCTH MO-
JIEKYJbl, yKa3aHUsi Ha OCOOEHHOCTh XHMHYECKOH
CTPYKTYPBl OPTaHMYECKOTO BELIECTBA, MEPEKPECTHBIE
CCBUIKM Ha IyOIMKaImu apyrux on-line pecypcos.

baza mannbix «ChemSpider». Conepsxut uHbpOp-
Manuro 6osee ueM 0 81 MITH coenMHEHUH U 00JIee YeEM
278 MIH HWCTOYHMKOB XHUMHYECKOW HH(OpMAaIny;
AMEeT BaXXHOE OTIINYME OT 0a3bl NaHHBIX «PubChemy:
J00aBIATH MOJIEKYJIBI M OOHOBIISITH MH(OPMAIHIO O
HUX MOTYT HE TOJIbKO H30paHHbIC XUMHYCCKIE OPTaHH-
3aIiM, HO W IpocThle mob3oBateny. [Tonck coennne-
nuii B «ChemSpider» He uMeeT Takoro OOJBIIOTO KO-
nmyectBa onuui, kKak B «PubChem» u «ChEMBLY.
CraproBas cTpaHuIla 0a3sl JaHHBIX MPEACTaBICHA Ha
puc. 12.
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ChemSpider

Search and share chemistry

Simple Structure  Advanced  History

Search ChemSpider

Hatches iy tect stings used Yo Gescrive & maece

Narmber, SMILES, InGh or G50 @

What is ChemSpider? Search by chemical names Search by chemical structure Find important data
CnemsSpider is a free chemical structure database  » Systematic names + Create structure-based queries + Literature references.

providing fast text and structure search accessto  » Synonyms « Draw structures in the web page + Physical properties

over 67 milon structures from hundreds of data  + Trade names « Use structure files from your computer « Interactive spectra

sources. « Database identifiers « Chemical suppliers

subscrte )
dnership.with ACD/Labs 1o Continue Providiog Industry-Leaiog M | lllon

chemical structures

VISIT OUR BLOG 2 ; 8

Data sources

Puc. 12. Cmapmosas cmpanuya 6asvl oannvix « ChemSpidery (@pacmenm).
Aopec cmpanuywr http://www.chemspider.com/

[Monck (GU3MKO-XMMUUYECKHX MapaMeTpPOB MHAM-  BBEICHMS Ha JIATHHCKOM S3bIKE Ha3BaHHs CaMOro CO-
BUYaJIbHOTO XUMHYIECKOTO COCIMHCHUS HAUNHASTCSI ¢ equHeHus. Hampumep, momck coequuenus diosgenin
(puc. 13 u puc. 14).

ChemSpider

Search and share chemistry

Simple Structure Advanced History

Matches aey et shings used 1o descrite 3 mscule

Systematc Name, Synanym, Trade Neme, Fegisty Number, SMLES, inGni or CSID @)

FILTER Search Hils Limit:| 100 v

Found 2 results
Search tem: diosgenin (Found by spproved synamym)

1]

o Structre Maieculr Formula Msiecular Weight 01 Data Sources = ol Reterences £t FuoMed SofRSC

89870

w FL ot .

% 11/11 defined o CarHaOs 4146208 78 105 393 16
23089583 -

% - 10/10 gefined ,U:"" CarHi0z 393 6212 2 2 391 142

Puc. 13. Pesyromam noucko602o 3anpoca no uHOUSUdyaibHoMy Xumuieckomy coeounenuto diosgenin ¢ 6aze
oannwvix «ChemSpidery

fome  About

Help & Signin

ChemSpider

Search and share chemistry

Simple  Structure Advanced  History

< | Found 2 results B SQOUMENTON
Search temm diosgenin (Found by appraved synomym)
Diosgenin
Molecular Formula CarHaO3
41462102
414313385 Da
89870

<& - 11 of 11 defined stereocentres E

~ More details:

™

IR Properties  Seard Spectra Vendors Articles More +

Names and Synanyms

Validated by Experts, Valdaied by Users, Non-Validated, Removed-by-Usess.
i

(25R)-5-Spirosten-3p-ol

(25R)-Spirost-5-en-3b-ol

(28,43R 4bS,6'R 635,66R,75,8R,935,10a5,1005)-43,5',63,7- Tetramethyl-1,2,3,3',4,4',43,4,6,6'6,6',63,6D,7,92,10,103,10b, 1 1-icosahydraspiro{naphtho[2,1°:4,5]indenc(2,1-b]furan-8,2'pyran]-2-o!

(25,42R 4bS,5'R,525,6bR.75,8R, 925,105,100 5)-4a,5'6a,7- Tetraméthyl-1,2,3,3'4,4'43,4.5,5'6,6",62,6b.7,82,10,103,10b,11-lcesahydrospiro[naphto[2',14.5)indéno(2,1-b]turane-8,2"-pyran]-2-ol

i3k 2RB L e niract.Ran Al

Puc. 14. Cmpanuya unousuodyanrbHo2o Xumuyecko2o coeouneHus
diosgenin 6 base dannvix « ChemSpidery (ppacmenm)
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baza manneix «ChemSpider» ssisietcst o6mieno-
cTynHOM u OecrutatHoi. CTpaHHIa TaHHOTO BEIECTBa
COJICPKHUT CIICAYIOIINE TPYIIIHI HHQOPMAIMH: THTYIIb-
HBIC JIAHHBIC O COCJHMHCHHM (CTPYKTypHas (opmyia
BEIIIECTBA, MOJICKYIIApHAs, 3MIUpUYeckas (opmyia
BEILIECTBA, MOJICKYJISIPHAsI Macca BEIIECTBA B JAJIBTO-
HaX, NICHTH()UKAIINOHHBIH HOMEp COSINHEHHUS B ATOH
0a3e MaHHBIX), IMEHA BEIIECTBA (B Pa3NIMUHBIX CHCTeE-
Max). 3akmanka «MeHa» comep>KUT pa3IndHbIe pamu-
OHAJIbHBIC XUMHYECKUE HA3BAHUS WHIUBHIYAILHOTO
XUMHYECKOTO COeIMHEHMA. 3akianka «CBoHCTBa»
00BemuHsIET B ceOe HHMOPMAIIHIO 110 IKCTICPUMEHTAITb-
HBIM (PH3UKO-XMMHUYECKAM CBOHCTBAaM BEIECTBA (TEM-
nepaTypa IIaBJICHUS, TEMIICpaTypa KUMeHus, koddhdu-
IUCHT JHUMOPUILHOCTH, TEMIepaTypa BOCILIAMCHE-
HUS, TUIOTHOCTh BEIIIECTBA), MHBIC JaHHBIC (TAHHBIC O
Oe30macHoil paboTe ¢ BEHICCTBOM, OPraHbI-MHUIICHHU,
XUMHUYeCKHi Kiacc). 3akmagka «ACD/Labs» comep-
JKHUT ITapaMeTpbl, PACCUUTAHHBIC B TAHHOW aBTOMATH-
supoBanHO# cucteme «ACD/Labs» (ImoTHOCTb, ToYKa
KUIICHUSI, JAaBJICHUE [apa, SHTAJbIHUS HCIApEHUS U

1.11.). 3aknagku «EPISuite», «ChemAxon» u «Mcule»
CoZIep’KaT CBEACHHS U3 JaHHbIX 0a3 10 JaHHOMY MH/IHU-
BU/IyaJIbHOMY XMMHYECKOMY COEAMHEHHIO. 3aKiajKa
«Searchesy («Iloucku») ob1agaet nHGopmarmei o uc-
CJICIOBAHUSIX C IAHHBIM BEIIECTBOM M3 PAa3HBIX UCTOY-
HUKOB. 3aKiajka «Spectra» («CriekTpanbHble XapaKTe-
PHUCTHKH») COIECPIKUT CIIEKTPATIbHBIC XapaKTCPUCTUKH
BEIIECTBA H T.II.

Baza manHeIx «ChemAXONny» BKIFOUAEeT WHCTPY-
MEHTEHI 110 pPUCOBAaHHUIO M BU3YAIN3allil OPTaHMIECKIX
MOJIEKYJI, TOUCKOM ¥ yTIpaBIIeHHs 6a3aMu TaHHBIX 110
XMMHUUYECKOI MH(POPMAIMU U TIOMCKY JIEKAPCTBEHHBIX
npenaparoB. IIpoayKThl JIMIEH3UPYIOTCS OecIiaTHO
JUIS aKaJleMUYEeCKHX Mojb30BaTenel. [ 1aBHbIM J0CTO-
WHCTBOM JIaHHOW 0a3bl JaHHBIX — 3TO BO3MOXKHOCTh
MIPOTHO3UPOBATH 3HAYCHUSI KOHCTAHT MOHM3AIMU MO-
nekyn u kod¢p¢uunenros munodunsHocTh. IlITad-
KBapTHpa NaHHOH Oa3bl MaHHBIX HaxomuTcs B byma-
memmre. CTapToBasi CTpaHHIA caldTa 0a3bl TAaHHBIX XH-
MUYeCKO¥ HH(POPMALUH MpecTaBlicHa Ha puc. 15.
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Puc. 15. Cmapmosas cmpanuya 6azel oannvix « ChemAxony (gpaemenm).
Aodpec cmpanuyul https://chemaxon.com/

Kpome Toro, pa3paboTyvku 3TOM 0a3bl JaHHBIX
NPEeIyCMOTPENH CO3JaHHe NPUIOXKCHUH A Tmepco-
HaJIbHBIX KOMITBIOTEPOB U HOYTOYKOB JUISl YIPOIICHHUS
paboThl XUMHKa-UCCIIEIOBATENS, & UMEHHO:

1) T'pymmna aBTOHOMHBIX TIPUJIOKEHU:
«BioEddie» (pucoBanue u BH3yaau3aius GHOMOIEKYT
u pasmerienne ux B Marepuer), «ChemAxon Assay»
(mnHAMMYecKas 3arpy3ka II1a0JIOHOB MOJIEKYJN, MeTa-
JaHHBIX, TepeTrackuBanue (aitmor Ha Google muck,
xpaHeHHe B 0a3ax naHHbIX), «ChemCurator» (mpuo-
KEHHE Ul TOJYYCHHUs] XHMHYECKOi HH(pOpMauuu,
JAaHHBIX M0 XHUMHUYECKHM MPOIYKTaM M3 MATEeHTOB Ha
u3obperenus), «Chemicalize» (paccuuTbiBaeT CBOii-
CTBa MOJICKYJ, BO3MOXHOCTb BH3yalH3allMHd CTPYK-
TYpBI MOJICKYJI, M3BJEKAeT XUMHUYECKUE NaHHbIe ON-
line), «ChemLocator» (maxomutr WH(GOpPMALUIO B He-
CTPYKTYPHUPOBAHHBIX JIaHHBIX Yepe3 VHTepHeT, peasu-
30BaH B BHJIE CEpBepa MM YCTAHOBKA Ha JIOKAIbHYIO
mammny), «Compliance Checker» (cucrema mpoBepkn
JIOCTaBKA KOHTPOJHMPYEMbIX BeliecTB 4epe3 HHTep-
Het), «Compounds registration» (mpumoxeHne MpoBe-

pSIET U PETUCTPUPYET XUMUYECKUE COSTMHEHUS B APY-
rux cucremax), «Instant JChemy (nmpunoxxenune ynpas-
JSIeT XMMHUYECKUMU JTAaHHBIMU Ha pabodyeM CToJIe KOM-
HbIOTEPa, MOJACPKUBACT IUPOKUH CIIEKTP PEISILHOH-
HBIX 0a3 JaHHBIX, KaK JIOKAJIbHO, TaK M YIAIEHHO,
HanpuMmep, «Oracley, «Microsoft SQLy,
«PostgreSQL». Cxembl B3aMMOACHUCTBHSI C PEIIAIIHOH-
HBIMHU 0a3aMU JaHHBIX JIETKO B3aUMOJCHCTBOBATh U afI-
MuHHCTpHpOBath), «MadFast similarity search» (mo-
WCK MHAWBHIYaJIbHBIX XHUMHUYECKUX COCAMHEHHH IO
CXOACTBY  XHUMHYECKOH  CTPYKTYPBI  MOJICKYI)
«Markush editor» (uHCTpYMEHT AJIs1 CO3IaHUsI IPETEH-
3Wif, peKIamMaliidi Ha XUMHYECKYI MPOAYKIHMIO U UX
ornpaBku uepe3 MHutepHet), «Marviny (mporpamma-
XAMHYECKHH PElaKTOp AJIsS PHCOBAHHWS M BU3yallu3a-
MM XAMHUYECKHX CTPYKTYp MoJieky), «Marvin Livey
(ocymecTBiusier Web-gu3aiin Mosekyn, coTpymHHUe-
CTBO M OTYET 10 jau3aiiny), «Plexus Connect» (nurep-
HET-pelICHHs Ul YNPABJICHUS XUMHUYECKHMH JaH-
HBIMH), «Z0Simos» (on-line oGyuenne co BCTpoeH-
HBIMH XMMHYECKUM HHTEIIEKTOM).
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2) I'pynna WHCTpyMEHTapHeB U KOMIIOHCHTOB:
«Biomolecule Toolkit» (obecnieunBaer cranmapTHsa-
M0, XpaHEHNE M MOUCK I10 IIUPOKOMY aCCOPTUMEHTY
OMOJIOrMYEeCKNX METOJIOB OT ONUCAHHBIX JI0 TIPaKTHYe-
CKHY HEU3BECTHBIX, OT HEJJABHO OTKPBITHIX METOJUK JI0
no3Heil craauu paspabortkn), «Calculators and predic-
torsy («KampKymsaTopel W TPEeAUKTOPBED») (CONSPIKUT
JaHHBIX 110 (PU3UKO-XMMHYECKHM HapaMeTpaM Bellle-
CTBa, HampuMmep, KO3(DOUIMEHTH ITUIMOPIITEHOCTH
LogP, ko3¢ dunmeHTsr HOHN3AIMH KUCIOT U OCHOBA-
uuit pKa, pKb u mpyrue), «Chemical data extraction»
(u3BNEYEHNE XMMUUECKON HH(OPMAIMU U3 OITyOJIMKO-
BaHHBIX NTOKyMeHTOB), «Chemical name and structure
conversiony (KOHTPOJIHMPYET Mpeodpa3oBaHue pa3iind-
HBIX XUMHUYECKHX HAa3BaHUH B CTPYKTYpHBIE (POPMYIIBI
¥ Hao0OpOT, B TOM YHCJIE MOJANEPKHBACT a3UATCKUE
s3pikn), «Chemical structure representation toolkit»
(mo3Bossier 106GABIATH HOBBIE COCIMHEHHS B CYIIe-
CTBYIOIIYI0 XHMHYECKYyl0 0a3zy NaHHBIX C IO3MIHI
YHUKAILHOCTH W TpaBuwibHOCTH), «JChem engines»
(mpunoxkeHue crocoOHO 0OpabaThIBaTh NaHHEBIE, Xpa-
usmecs: B pasnuunbix CYBJ] «Oracle», «Postgre
SQL», «MySQL», «Microsoft SQL»), «JKlustor»

(mo3BOJIAET KJIACTEPU3UPOBATh M AHAIU3UPOBATH pas-
HOOOpa3ue xumuueckux oubnuorek), «Markush tools»
(aHanu3 OUOIMOTEK U MATEHTHBIX CTPYKTYP), «Marvin
JS» (mpoextupoBaHue MoyieKya B cetu), «Reactor»
(BBICOKOIIPOM3BOIMTENbHBIH BUPTYAJIBHBIA CHHTE3a-
TOp MOJIEKYH), «Screen suite» (MHCTpyMeHTapHii aist
2D u 3D MoneKyIspHOTO CKPUHUHTA B MOJICKYIISPHBIX
OoubamoTekax).

3) I'pymma MHCTpYMEHTapHEB CTOPOHHEH WHTE-
rpar: «.NET connectors» (obecnieunBaeT mocTyri-
HOCTh (yHKIWH s gocryma k APl TexHOMOTHIA € T10-
MOIIIBIO TIOJIB30BaTENbCKOTO HHTEpdeiica), «JChem for
Office» (co3nanue xumuu B mpoaykrax «Microsoft Of-
fice 365»), «JChem for Office Lite» (cozmanue xumuu
B «Microsoft Word»).

Basza pganubix ««ZINCy». Becruiatnas 0asa nas-
HBIX KOMMEPYECKH AOCTYIHBIX COSIUHEHHH AJIsl BUP-
TyanmpHOTO momcka. basa manHbIX «ZINC» comepxwut
cBeeHus o Ooree yeM 230 MITH KOMMEPUYECKH JOCTYII-
HBIX COCIMHEHHH B TOTOBOM BHJE, @ TAKXKE JOK-CTaH-
1 B popmate 3D. baza naHHBIX CONEPKUT TAKKE UH-
¢dopmarmto o Goxee wem 750 MIH WHIUBUAYATBHBIX
XMMUUECKHX coefnHeHuil. CTapToBasi cTpaHuLa 0a3bl
nansbix «ZINCy npencrasiieHa Ha puc. 16.

ZINC15

Welcome to ZINC, a free database of commercially-available compounds for virtual screening. ZINC
contains over 230 million purchasable compounds in ready-to-dock, 3D formats. ZINC also contains
over 750 million purchasable compounds you can search for analogs in under a minute

Ask Questions

You can use ZINC for general questions such as

Getting Started

« Getting Started

Whal's New

About ZINC 15 Resources
Current Status / In Progress

« Why are ZINC results "estimates"?

SMILES, names and calculated logP

buy? (8271) How many are FDA approved drugs? (

Explore Resou rCeS « How many compounds known to aggregate are in Cl

« How many epigenetic targets have compounds known?

Chemistry can | buy? (278)
Tranches, Substances, 3D Repre:
Pattems

And More .
Catalogs, Genes, ATC Codes

these are for sale? (60)
Mare

« How many substances in current clinical trials have PAINS pattemns? (150)
How many natural products have names in ZINC and are not for sale? (9296) get them as

ZINC is provided by the Irwin and Shoichet Laboratories in the Department of Pharmaceutical
Chemistry at the University of California, San Francisca (UCSF). We thank NIGMS for financial support
(GM71898).

To cite ZINC, please reference: Sterling and Irwin, J. Chem. Inf. Model, 2015

http:/pubs.acs org/doi/abs/10.1021/acs jeim 5b00559. You may also wish to cite our previous papers:
Irwin, Sterling, Mysinger, Bolstad and Coleman, J. Chem Inf Mode!, 2012 DOI- 10.1021/ci3001277 or
Irwin and Shoichet, J. Chem. Inf. Model. 2005;45(1):177-82 PDF, DOI.

ZINC15 News

+ 2018-02-14 - ZINC reaches 213,235,528 purchasable leadlike 30!

« 2018-02-13 - ZINC reaches 736,001,654 purchasable molecules 2D!

» 2018-01-14 - Klara Anu is bornl Welcome Klara Anu, sister o Lisal

« 2018-01-01 - Chinzo Dandar joins our team. Welcome Chinzo! Follow us
on twitter @chemdbiology Known limitations What's new

« How many endogenous human metabolites are there? (47319) and how many of these can |

Caveat Emptor: We do not guarantee the quality of any molecule for any
purpose and fake no responsibility for errors arising from the use of this
database. ZINC is provided in the hope that it will be useful, but you must
use it at your own risk

nt clinical trials? (60)
(53)

and Which of these substances

« How many ligands are there for the NMDA 1 fon channel GRIN1? (662) and How many of

Puc. 16. Cmapmosas cmpanuya 6azvl dannwix «ZINCy.
Aopec cmpanuywt hitp://zinclS.docking.org/

JnamoroBoe okHO 06a3bl maHHBIX «ZINCy» mo mo-
I/ICKy I/IH)II/IBI/IleaJ'[BHOFO XUMHUYCCKOI'O COCAUMHCHUA U
ero (pu3MKO-XMMHYECKHUX IapameTpoB. B mome

«Searchy («Ilouck») HEOOXOAMMO yKa3aTh MO-JaTHH-
CKHM MCKOMO€ coeHeHue, Hanpumep, diosgenin (puc.
17).
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ZINC -

Substances

Help = Examples | Browse = Table = Subsets diosgenin

Search Using One

Search Using Many

One Identifier per Line

OR Upload a File

BuiGepute taitn | ©aiin He BoiGpan

Allow Lookups

= ¥ ZINCID # Structure @ Names (1 Suppliers [ Analogs Siow!

B Match Tolerance

¥l Retired IDs ¥ Charge ¥ Scaffold Full Text [ Accept Multiple Results

X Subsets to Check
Nothing selecied -
Results
Output Format  Summary Table - Search Many

JSME Molecular Editor by Peter Erll and Bruno Bienfat

Cal

Puc. 17. Houckosas cmpanuya no uHOUSUOYATbHBIM XUMUYECKUM COCOUHEHUSIM
6aszvl oannvix «ZINCx»

HI/IEU'IOFOBOC OKHO HaﬁHCHHOFO HHAUBUAYAJIBHOTO XUMHNYCCKOI'O COCANMHCHUA, HAIPUMCED, diOSgenin (pI/IC.

18).

# / substances / ZINCOD0005518250

ZINC5518250 (Diosgenin,dehydro)

In: anodyne endogenous in-man-only not-for-sale

Google Wikipedia PubMed
Added Availability since Mwt logP. Download »

2006-02-04 Annotated 2016-03-01 396615 6.519 .

Mol Formula Rings Heavy Atoms Hetero Atoms Fraction sp* Tranche

C27H4002 3 29 2 085 GKAF
SMILES | CIC@HNIC@H2IC@H](CIC@HIAIC@@H4CC=C5C=COCIC@IS(C)C@HI4CCIC@@I32C)0[C@112CCIC@@HI(C)C02 S Draw
InChl | InChi=1S/C27H4002/c1-17-10-14-27(28-16-17)18(2)24-23(29-27)15-22-20-9-8-19-7-5-6-12-25(19,3)21(20)11-13-26(22,24)4/5,7-8,17-18,20-24H,6,9-16H2, 1-4H3M7 | S
InChl Key | YEQBGJINMHDZXRG-ASBKZRTJSA-N S

Available 3D Representations

Net H-bond H-bond Rotatable Apglar Polar
PH.IaNge sharge goners acseptors 1PSA bongds geselvation desolvation Pownload
Reference 0 0 2 18 o 1399 20 R

Vendors (0 Total) Annotated Catalogs (5 Total) 5 ltems Total

This compound is not currently for sale. If you believe this to be in error, please write us at chemistry4biology atat HMDB @< HMDB34192
gmail.com Endogenous
HMDB Food @4 & HMDB24192
TCMDatabase @ &= 35813
Taiwan
UNPD UNPD20945
Urine Metabolome & HMDB34192

Puc. 18. Cmpanuya unousudyaibHo2o XuMuyecko2o coeOUHeHus.
diosgenin 6 6aze oannvix «ZINC» (ppacmenm)

baza manubix «ZINC» M0 MOMCKY XHMHYECKOM
uH(OpMaLMK UMEET HECKOJIbKO TIIABHBIX 3aKIIaJIOK:
«Substances» (cyOcTaHIMH, BEIIECTBA, TOKCK IO Jia-
TUHCKOMY Ha3BaHHIO MHIUBHIYAIILHOTO XMMHUYECKOTO
coenunenust), «Catalogs» («Karamoru), «Traches»
(«ITytm»), «Biological» (OGuonornueckue naHHbBIE) U
«Othersy (npyrue nannbie). Kaxaas u3 9THX 3aKia0k
OCYILIECTBIISIET TOWUCK MO CJIEAYIOUIUM KaTeTOPHsIM
«Help» («Ilomorpy), «Examplesy («IIpumepsi»),
«Browse» «(0630p»), «Tablesy («Tabauwpi»).

Hampumep, B 3aknagke «Catalogs» B kareropun
«Help» npenocraenena uapopmaiys 06 OCHOBHBIX CO-

KpalleHHUsX, CIIOB U XMMHUUYECKON WH]popMalny, KaTe-
ropust «Examples» comepKHUT TpUMEp CCHUIOK Ha
ONpeAcNEHHbIE TPYINIbl COSAMHEHUM, KaTeropus
«Browse» coxepxut nHGOpMAIHMIO 0 caiiTax 6a3 mgaH-
HBIX OCHOBHBIX MHPOBBIX IPOU3BOJHTENCIH XUMUYE-
CKOH NIPOAYKLMH, UMIIOPTEPAX U IKCHOPTEPAX XUMHU-
YECKUX BEIECTB.

3akmanka «Biological» comepUT BhITagarOIIuit
criimcok Kareropuii «Organisms», «Major target clas-
ses», «Major target classes», «Genes», «Orthologs»
(puc. 19).
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Puc. 19. Cmpanuya nuxmozpamm Mupogulx KOMNAHUU-NPOU3EOOUMENel XUMUYECKOU NPOOYKYUY U NOCMABUU-
KO8 XUMUHECKOU NPOOYKYUL 80 6cem mupe 6 6aze danuwvix «Zincy

Baza naunbix «BindingDB». DTo o6mienoctymnHast
(moctynHas dyepe3 MHTepHeT) 6a3za JaHHBIX M3MEPEH-
HbIX a)(PUHHOCTEH CBSA3BIBAHUS, B KOTOPOl OCHOBHOE
BHUMaHHE yJIENACTCS B3aUMOACHCTBUSIM OCIIKOB, CUH-
TAIOUINXCS MHUIICHSIMH [UIS JIEKapCTB, MaIbIX MOJe-
Kyl «BindingDB» conepxxut napopmanuio o 1854767

Home Info Download About us

BindingDB is a public, web-accessible database of measured binding affinities, focusing chiefly on the interactions of
protein considered to be drug-targets with small, drug-like meolecules. BindingDB contains 1,854 767 binding data, for

myBDB logout

oSearch and Browse 7,493 protein targets and 820,433 small molecules

Email us

addunnocTedt s 7493 GenkoB-muineHed u 820433
MaJbIX MOJIEKYJ, JaHHble 0 2291 KpHUCTalNIMYeCKUX
CTPYKTYpax OEJIKOB-JHMI'aHA C M3MEPEHHbIMU adpuH-
HocTsiMu. CrapToBasi CTpaHHMIIE OTOOpakeHa Ha pHC.
20.

The Binding Database

BindingDB News
Contribute data Web Services
Novemeber 2017.If you
are interested in preparing
a multi-targeted compound
collection, you may be
interested in our new
download. This file lists all
purchasable compounds

Target There are 2291 protein-ligand crystal structures with BindingDB affinity measurements for proteins with 100%
Sequence sequence identity, and 5816 crystal structures allowing proteins to 85% sequence identity
Mame &

Simple Search
Article Titles, Authors,
Assays, Compound
Names, Target Names

Ki IC50 Kd EC50
Rate constants

Use 7 for single-letter wild-card or * for general wild-card.
For example, “adeny*" or "adeny?". Query cannot start with wild card

for all Targets in

Go BindingDE. with an affinity
batter than 10 micromolar,
and includes catalog
information. See

AGT AH® -TAS®

= = "Purchasable Compounds
PH (Enzymatic Assay) Combine multiple search criteria, such as chemical structures, target names, and numerical by Target” on our Download
pH (ITC) Advanced Search affinities; restrict searches by data source, such as BindingDB, ChEMBL, PubChem, and page.

Substrate or Compatitor Patents. September 2017.The

Compound Mol. Wt
Chemical Structure

Messages
Pathways

Source Organism

From 11/2017 to 10/2018, BindingDB curators extracted over 48,000 data (27,500
compounds and 400 targets) from US Patents! (Novemeber 09, 2018)

Advanced Search page
has been simplified and
made more unified with
other BindingDB pages.

MNumber of Compounds
Monomer List in csv

Het List in SDF
Compound Patent Curation Patents: 3.729
FDA Drugs by BindingDB Binding measurements: 538,005

Compounds: 286,310

Important Compounds Target proteins: 1,779

Chemical Structure Assays: 5 437
Name Average Number of Targets per Patent: 1.91
SMILES

BindingDB curates US Patents with protein-small molecule binding data. As of March
2020, BindingDB's patent dataset comprises:

June 2017, We are
pleased to report that the
NIH has renewed its
support for BindingDB
Thanks to all who filled out
our survey and provided
supporting messages!

June 2017, Drug Design
Data Resource (D3R)
datasets have been

MNumber of Data / Targets

Special tools

BindingDB centinually curates a set of journals not covered by other public databases. As
of March 2020, the status of our current curation effort is as follows:

integrated into BindingDB

and are also available

here:

https:/www bindingdb.orgibind/By D3R jsp

Puc. 20. Cmapmosas cmpanuya 6a3ei oannvix «BindingDB» (ppazmenm).
Aopec cmpanuywt https://bindingdb.org/bind/index.jsp

CrneBa T7MaBHOHW WMHTEPHET-CTPAHUIBI JTaHHOU
6a3bI JIAHHBIX PACIIOIOKEHBI CCBUTKH Ha COOTBETCTBY-
fomue pecypcebl u kareropuu: «Targety («llemby),
«Compounds» («KommoHeHTsl»), «Special tools»
(«Cneumnanbupie  HacTpoiikmy»), «Citationsy («Ilu-
Tate»), «Special data sets («HaGopbl crnennanbHBIX
naHHbeIx»)», «Other databases» («dpyrue 6a3bl maH-
HbIx»), «Download» («3arpyska»), «Enter data»
(«BBoj TaHHBIXY).

XuMuYecKne MporpaMMmbl 6a3 JaHHBIX IS
MEePCOHAILHOr0 KOMIIbIOTEPAa M HOYTOYKA.

3HAYNTENBHOE KOJNYECTBO 0a3 JaHHBIX XUMUYE-
CKHUX MPOIIECCOB, WHANBHIYAIbHBIX XUMHYECKUX CO-
enuHenuii peanuszosano B Off-line aBromaTuzuposan-
HBIX CUCTEMAX:

1) «Chematica» - mporpammHoe obecreueHue
(6a3a aHHBIX) OPraHMYECKUX BEUIECTB JUIS LieJie mpo-
THO3MPOBAHMS U 0OECreueHre CXeM CHHTE3a OpraHu-
YECKUX COEIMHEHUH.
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2) «Collaborative Drug Discovery» (CDD Vault)
- IpOrpaMMHOe 00ecIIeUeHHE 10 CETEBOMY PELICHHIO
JUISl YIpaBJICHUS AaHHBIMH JICKApPCTBEHHBIX CPEACTB
(ManpIx MoyeKyal M OuOaHanu3a JaHHBIX) (CalT
https://www.collaborativedrug.com/).

3) «NIST» - makeT XUMHUYECKHI TIPOTPAMMEI 10
KpHcTaUIOTpaduy, CIEKTPOCKONMMH M T.I. (CalT
https://www.nist.gov/services-resources/software).

4) «Petray - mporpaMMHOE ObeCIICUeHHE, BKITIO-
yaoiee B ce0sl pasiaWdHbIE SMIMPUYECKHE METOIbBI
UL pacuéra (U3NKO-XIMHUICCKUX CBOWCTB OpraHUYe-
CKHUX MOJIEKYI

On-line xuMHYecKHe KaJIBKYJISITOPbI, paccyu-
ThIBaOIIHe (PU3MKO-XHMHYECKHEe MapaMeTpbl HWH-
AUBHUAYATbHBIX XHMHYECKUX COEAMHEHMIt

1) «Alkalinity calculatory - kanpkymsiTop mo mé-
JIOYHOCTH W MerojaM e€ ompejaeneHus (cair
https://or.water.usgs.gov/alk/).

2) On-line kanBKyIATOPHI, KOHBEPTEPHI BETUUMH
U JIpyrue XUMUYECKUE CEPBHUCHI Ha CalTe «XHMHK»
(cait www.xumuk.ru).

3) Kamskynsarop pacdyéra mapaMeTpoB rajJbBaHo-
Tapbl Ha TOM K€ caifte «XUMHK» IS 33134 B 00J1acTh
INIEKTPOXUMHUH (caiir
http://www.xumuk.ru/galvanopara/).

CpaBHutensHbI QyHKIHOHAN ON-line 6a3 naH-
HBIX 110 MHUBUAYAJIbHBIM XUMHYECKUM COCTHMHEHHIM
MIpeACTaBieH B Ta0. 2

Tabmuna 2

CpaBHUTEIbHAS XaPAKTEPHCTHKA MYOJIMYHBIX ON-line a3 1aHHBIX M0 HHAMBUAYATBHBIM
XHMHYECKHM COeTHHEeHUIM

Xpowmaro- Macc-cnek-
CriekTpansHbIe AaH- rpaguue- TPOMETpPHU- SIMP-
Hassanue 0a3sl JaHHBIX CKHE JIaH- YECKHUE JIaH- JIaHHBIC
HBIC BCIICCTBA
HBIC Bellle- HbIC Belle- BEIIIECTBA
CTBa CTBa

«Biocatalyst / biodegradation database» - - - -
«BindingDB»» + - + -
«Bovine metabolome database» + + + -
«Cambridge Structural Database» - - - -
«Carbohydrate structure database» - + + +
«CASy»

«ChemAxony + + + +
«Chemical entities of biological interest» (ChEBI) + + + +
«ChemExpert clinical directory» - - - +
«ChEMBL» + + + +
«ChemInformy - - - -
«Chemical search engine» - - - -
«ChemSpider» + - - -
«ChemSynthesis» - - - -
«ChemView» - - - -
«Chemical structure lookup service» - - - -
«Chromadex» + + + +
«Comparative toxicogenomics database» - - - -
«Crystallography open database» - - - -
«DrugBank» - + + -
«eMoleculesy» - - - -
«Golm metabolome database» + - - -
«Jmoly» - - - -
«Kegg» - - - -
«MetaCycy - - - -
«NIST chemistry webbook» + + + -
«NClIy - - - -
«Organic chemistry portal» + - - -
«Organic chemistry resources worldwide» - - - -
«PubChem project» + + + +
«Reaxys (Beilstein + Gmelin)» + + + +
«Synthtic Pages» - - - -
«Spectral database for organic compounds» + + + +
«Spectroscopy NOW» + + + +
«SPINUS-Web» + + + +
«ZINC» - - - -

AHaJ'II/I3I/IpyH JaHHBIC Taba. 2 MOXHO OTMCTUTD,
TOJIBKO MPUMEPHO IMOJIOBUHA HUCCICAYCMbIX 6a3 JaH-
HbIX IO BCHICCTBAM HHACKCHUPYIOT HAaHHBLIC IO CIICK-

TpabHBIM, XpoMaTorpagM4ecKuM, Macc-ClieKTpOMET-
puudeckuM u SIMP napamerpam MHAMBUAYaNbHBIX XH-
MUYECKUX coeArHeHuid. Ha ocHOBaHUU KPUTHYECKOTO
aHanu3a on-line 6a3 gaHHBIX MOXHO C/ENATh BBHIBOA O


http://www.xumuk.ru/
http://www.xumuk.ru/galvanopara/
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TOM, YTO HH OJIHA U3 0a3 JaHHBIX HE COJICPIKUT CBEIC-
HUI MO XpomarorpaduvyecKuM MapameTpaMm KoJuue-
CTBEHHOTO aHaju3a MYJIbTHKOMIIOHEHTHOW CHUCTEMBI
M0 OJHOMY MapKEPHOMY COEIUHEHHIO 110 METOJY «OT-
nevaTkoB nanbues» (QAMS-meTon).

XUMHAYECKUH aHaIU3 1O METOAY «OTIeuyaTKa
TaNBIEB» 5, 6, 7] NCHIOIB3yeTCs A OIICHKH KadecTBa
PacTUTENBHBIX JICKAPCTBEHHBIX IIPETapaToB: ONpere-
JICHWE WX MOUTMHHOCTH U KOJMYECTBEHHOTO aHAIH3a B
pacTUTENBHBIX OSKCTpakTax. 3Has Xpomarorpadude-
CKHE TapaMeTpsl (OTHOCHUTENBFHOE BpeMs YAEp KHhBa-
HUS, IUIOMIAJh XPOMATOTPApUUECKOrO MHKA, BBICOTY
XpoMaTorpauyeckoro mHKa Ha XpOMaTorpaMme H
Ipyrue xpomarorpaguueckue mnapamerpsl) PBAUC,
KOTOPBI OyJeT Ha3HaueH B KauyecTBa BHYTPEHHETO
CPaBHHBACMOT0 CTaHJAapTa B JaHHOW Xpomarorpadu-
YECKOW CHUCTEME B BHUJI€ TOCYIapCTBEHHOTO CTaHIApT-
HOTO 00pa3lla W MOXOXHUX BEIICCTB 0 XHUMHUYECKOH
CTPYKTYpE OIHONH XWMHYECKOHM TPYIITBI CTaHAAPTHBIX
00pa3IoB, IpHU CICIYIOIMIEM aHaJIH3¢ MOKHO HCITOIb-
30BaTh TOJBKO OJWH CTaHOApTHHIN oOpasery PBAVC
(HanboJtee S5KOHOMHYHBIN), UIST TOT'O, YTOOBI TI0 MaTe-
MaTHUYE€CKONH MOJIENH ONPEACIUTh COACpKAHKUE U JIPY-
T'HX CXOXKHX 10 xumuueckoit crpykrype PBANC B pac-
TUTEIBHBIX 3KCTPAKTaX, 0€3 MpeBapUTEIHLHOTO MPH-
obpeTeHMsT K HHMM MEHEE pPAaCIpPOCTPaHEHHBIX U
JIOPOTOCTOSIIMX TOCYJAPCTBCHHBIX CTAHAAPTHBIX 00-
pasIoB.

s moctpoeHust 0a3pl TaHHBIX METO/IA «OTIeYaT-
koB naneieB» PBAVC OyayT ucmoms30BaHbl CIIEAyIO-
I TIPOTPAMMBI:

1)«Microsoft MySQL» - cBoboiHast pessiiinoHHast
cucTeMa ympaBieHus 0a30if TaHHBIX [2].

2)«PhpMyAdminy - web-npuioxenne ¢ OTKpbI-
TBIM KOJIOM, HanMcaHHoe Ha si3b1ke «PHP» 1 pencras-

YJK: 621.384.639

nstroriiee co6oit web-unrepdeiic 11 aIMUHUCTPUPOBa-
HHUSA pensuuoHHOW cucteMmbl «Microsoft MySQL»
[3, 4].

3)[Iporpammbl 11t pabOTHI ¢ TEKCTOBBIMU (aii-
namu: «Microsoft Wordy, «SublimeTexty» u ap.

4) TlporpamMma-perakTop CTPYKTYPHBIX (HOPMYIT
opranmdeckux Moiekyn «ChemDraw Ultra 12», mpo-
rpaMMBl Ui nipucBanBaHMs HOBEIM PBAVIC parmo-
HaJIbHBIX XMMHYECKUX Ha3BaHHI B COOTBETCTBUH C HO-
Menknatyport MTIOITAK.
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HISTORY OF THE CREATION AND THE BASIC CHARACTERISTICS OF THE ELECTRON-
POSITRON COLLIDER LEP (CERN)

Annomayus.

B cmambsbe pacemampueaemcs UCmopus paseumust, KOHCmMpYKmMueHvle U mexHuveCKue peuleHusl 6Hynmpennux
cucmem 3J1eKmpOH-noO3UmMpOHHO2O Komall()epa LEP na ecex omanax, onucslearonmcs (jm3uqecxue npedcma@ﬂeHuﬂ
06 3ﬂ€Kmp0C/la60M suoe 63(11/LMO()€MVCH’[61,{}Z,' uccae008ane OCHOGHbIX napamempoe cucmem INeKmpOoH-noO3umpOoH-

Hoeo konnaidepa LEP.
Abstract.

The article discusses the development history, design and technical solutions of the internal systems of the
electron-positron collider LEP at all stages; Physical representations of the electroweak form of interaction are
described; study of the main parameters of the electron-positron collider LEP systems.
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HcTtopus 3neKTpOH-NO3UTPOHHBIX KOJUIAalAepoB
HaumHaercs ¢ Mapra 1960 roma, xorma bpyno Tymek
mpoBen cemMuHap B HarmmoHanmpHON abopatopuu
®packaru B Mtanuu, Ha KOTOPOM OH yKa3aj Ha Bax-
HOCTh CHCTEMAaTHYECKOTO H3Y4YEHHE HICKTPOH-TIO3H-
TpoHHBIX (e 1 e7) cTonKHOBeHMH. OH IIPELIOKHI HO-
CTPOUTH MarHUTHOE KOJIBIIO, TJ€ IMyYKH JIEKTPOHOB U
MO3UTPOHOB C OJMHAKOBOH »Heprued OyayT Bpa-
IIaThCSl OJJHOBPEMEHHO B IIPOTHUBOTMOJIOXKHBIX HaIpaB-
JICHUAX U CTAJKUBAThCAd B OTAEIBHBIX JOKAIHUAX BO-
Kpyr Kojblla. BrociaeacTBuu mepBOoe TaKOE KOJBLO
65110 mocTpoeHo Bo dpackaru u HazBaHO ADA (utai.
Anello Di Accumulazione — «HakomuTeNnbHOE
KoubIo»). ADA uMmen BHemHu# nuametp 1.6 M, Torga
kak LEP (amrn. Large Electron-Positron Collider)
uMmeeT cpenHud nuametrp 8486 M, sHeprus mydyka B
ADA nocturana makcumyma B 250 MaB, B To BpeM kak
LEP B Oymymewm nocturan 3HaueHus 100 3B u 6oree.
Hay4ynoe o6ocHOBaHHE M MOTHBAlUsS CTPOMUTENIBCTBA
LEP 3akioyanach B TOM, YTO OH OBIII HEOOXOAUM JIJIst
W3YUYCHHUSI AJIEKTPOCIIA0bIX B3aUMOICHCTBUH.

Tak, B mpupoje CyuiecTByeT TpH IEepeHOCUHKa
cmaboro B3aumoaeicTBus: Zg, W u W~ wactumsr. J{s
TOTO, YTOOBI NMOHATH BaKHOCTH 3THX MEPEHOCUHKOB
B3aUMO/ICHCTBUS, HEOOXOIUMO ONMPATHhCA HA YIPO-
IEHHOE ONMCaHNe CTAaHAAPTHOIN Mozaenu (HU3HUKH 3J1e-
MEHTapHBIX YaCTHL, KOTOPOE OOBEIMHSET OIMCAHHUE
Ca0BIX M JEKTPOMATHUTHBIX B3aUMOJCHCTBUI. Ma-
TepUs MOXKET OBITh HapylleHa BIUIOTH JIO MOCTOSHHO
YMEHBIIAIONUXCS CTPOUTENBHBIX «OJIOKOBY»: HAIpPH-
Mep, JKUAKOCTH WJIM TBEP/IbIEC BEIIECTBA «CTPOSATCS) U3
MOJIEKYJI, aTOMBI KOTOPBIX COCTOST U3 HEUTPOHOB, ITPO-
TOHOB (aJIpOHBI) U NMEKTPOHOB (JIeNTOHHI). HeHTpOHBI
U MIPOTOHBI XK€, B CBOIO 04epellb, COCTOAT U3 KBapKOB.
BaxHO MOHMMATH NPUPOJIBI CHII, KOTOPBIE CBSA3BIBAIOT
9TH CTPOUTENbHBIE «OJOKM» BMecTte. Tak, HOCHTENN
3JIEKTPOMArHUTHOTO M CHJIBHOTO SIEPHOTO B3aMMO-
JIEWCTBHS, KOTOPBIE CBSA3BIBAIOT KBAPKH, HA3BIBAIOTCS
¢oronamu u rmoonamu. OHAKO CyIIECTBOBaHHE Zg,
W+ u W™ (G030HBEI, SBISIONIMECS IEPEHOCYUKAMH Cla-
60ro B3aMMOAEHCTBI) OBLIO OATBEPIKACHO SKCIIEPHU-
MeHTaJIbHO ToJbKO B 1983 roxy B IIEPH myTtem u3me-
PEHHS OTHOCHTENHHO HEOOIBIIOTO YHCIA COOBITHH.
CranpmapTHas MOJENb He TOJIBKO MPEICKa3bIBaCT CyIIe-
CTBOBaHUE Z; YaCTUIIbl, HO TaKXX€ yKa3bIBAaeT, KAKUM
00pa3oM YacTHIBl MOTYT T€HEpUpPOBaThCs U OOHapy-
JKUBATbCA: €CJIM DJIEMEHTapHas 4YacTHIA, Takas Kak
3JIEKTPOH, ¥ €0 COOTBETCTBYIONIAsl aHTUYACTHLA (I10-
3UTPOH) CTAJIKUBAIOTCSl APYT C JIPyrOM C J0OCTaTod-
HBIMH SHEPTHSIMH, TO MPOUCXOIUT MOJHAS aHHUTHIIS-
UL U CO37IaeTCsl CBOOOAHBIN Z(, KOTOPHI OyeT cylie-
CTBOBaTh OYEHHb KOPOTKOE BPEMS, a 3aTEM PacHaieTcs
0o0paTHO Ha dJIeMeHTapHbIe YacTuIpl. CliemoBaTenbHo,
cxema J0BoJNbHO TipocTta: LEP obecneunmBaer mydku
BCTPEYHO JBHKYIIUXCS 3JIEKTPOHOB U MO3UTPOHOB J0-
CTaTOYHON YHEPTUHU, KOTOPBIE CTAIIKUBAIOTCS B OT/IEIIb-
HBIX MECTaxX 10 OKPYXHOCTH, YTOOBI CO31aTh Z, 4a-
CTHILBI B JIOCTATOYHOM KOJIMYECTBE JJIsl YIIIyOJIEHHOTO

H3Yy4YeHHs B3aMMOJEHCTBUA. DKCIIEpUMEHTANbHBIE -
TEKTOPBI, Pa3MEIIECHHBIE B TOYKaX CTOJKHOBEHHS I103-
BOJISIFOT MCCIIENIOBATH pacnaj Zy Ha APYTHUE 3JIeMEHTap-
HbIe yacTHIEL. [1, ¢. 387]

QDyHIaMEHTaJIbHBIM [apaMeTpoM B paboTe JIfo-
6oro Koyaiinepa YacTHIl ABISIETCS JUANa30H SHEPTUH
Iy4Ka. DHEPrus JIO0JDKHA OBITH OCTATOYHOW Uil CO-
omoaeHue TpedyeMoit pU3KKH, a CBETUMOCTH JTOJKHO
XBaTaTh, YTOOBI TaKHe HAOJIIOJEHUSI MOTJIH OBITH MPO-
BeneHbl. B cinydae LEP sneprust 6buta 4eTko ompeze-
nena sueprueit Zo u W* wactum u B pesynbrate
noJpKHa Oblma ObITh B muamaszoHe 40 - 100 I'©B musa
Kaxoro my4ka. OgHaKo, ONPEIEeTUBIINCEH C SHEPTHEH,
CJICTy IO BOTIPOC B IIPOLIEType MPOCKTUPOBAHUS 3a-
KIIFOYAJICS] B ONTHMU3aNNH (PU3UIECKOTO pa3Mepa KO-
nainepa, 4To0bl MUHIMH3HPOBATh KalUTall U PAcX0Ibl
B XOJI€ UCCIICIOBaHUS.

Koraa 3apsokeHHBIE YaCTUIIBI IBIKYTCS IO KPYTO-
BOIl TpaekTOpHM, Kak B cIydae HAKOMHUTEIHHOTO
KOJIbIIa JU1sl (JOPMUPOBAHUS KPYTrOBOM OPOUTHI, OHH H3-
JIy4aloT JOJII0 UX DHEPIHU MPU UCITyCKaHUH (DOTOHOB.
Ecnu 3Ta sHEprus He MOMONHAETCS, TO YaCTHIBI Oy IyT
OBICTPO 3aMEANIATHCS, HAYHYT JIBUTAThCS 110 CITUPATH
1, HAKOHEI], TIOTEPSIOTCSI BHYTPH CTEHKH BaKyyMHOM
KaMepBhl.

OJEeKTPOMAarHWTHAas HampaBisIoONIas —CHCTEMa
LEP coctout u3 nunosnei, KBaJpymnoJien, CEeKCTynoeH,
TOPU30HTAJBHBIX M BEPTHKAIBHBIX JUIOJIBHBIX KOP-
PEKTOPOB, BpaIaIOMKXCcs KBAAPYIIOJIeH 1 3IeKTpoCcTa-
THYECKUX TUMONBHBIX 1e(IeKTopoB. OKOJIO TpeX YeT-
Bepreil okpyxHoctu LEP 3aHATO «cTaHAapTHBIMU
ayeikaMu». OHU COCTOSIT U3 MarHUTOB B CIIEAYIOIIEM
KOMIUIEKTE: JIeOKYCUPYIOLIHH KBaAPYIOib, KOPPEK-
TOp BEPTHKAJIBbHOW OpOWTHI, NIepBast TPyIIa 13 MECTH
N3ruOAoMNXCs TUTIoJIeH, (OKYCHPOBKA CEKCTYIIONEM,
(okycupyromuii KBaapynoib, TOPH30HTAIEHas OpOu-
TalIbHBIH KOPPEKTOP, BTOPast IPyIIa U3 MIECTH N3ruda-
IOIIMXCS ANTIONEH M HaKOHeL, 1eOoKyCHUPYIOINI CeK-
ctynousb. JliinHa crannapTHou stueriku 79.11 m. Kax-
JIast U3 BOCBMH JIyT COJEPKUT 31 cTaHAapTHYIO STUEHKY.
OJEeKTPOHBI U TIO3UTPOHBI HAIIPABIISIOTCS MO0 KYCOYHO-
KpPYTOBOH TPaeKTOPHUH TUMOIBHBIMUA MarHuTamu. [lose
n3rnda dTHUX OUMONIENH OBUIO CAEIAHO HEOOBIYHO HH3-
kM (0.1 To), 9TOOBI YyBENUYIHUTD PagUyC U3rHba M TeM
CaMbIM YMEHBIINTH KOJUYECTBO CHHXPOTPOHHOTO H3-
nmydeHust. Hu3kuii M3rud mosts mo3BOJIMII cO3/1aTh HO-
BYI0 KOHCTPYKLUIO JUIOJIA C 3a30paMH 4 MM MEXIy
CTaJBbHBIMH CJIOSAMU (TONIIKUHOW 1.5 MM), 3amoHEH-
HbIMU pacTBOpoM. [1o cpaBHEHHIO ¢ KIaCCUYECKUMU
CTaJIbHBIMH CEpPAECYHHKAMH, 3TO IO03BOJIMIO CIKOHO-
MuTh okoso 40% cranu. KBajgpynonbHble MarHuThl,
KOTOpPBIE MPOU3BOAT JTUHEHHBIE TIOJIS C MOTIEPEUHBIM
HaTpaBJICHUEM, JIEHCTBYIOT KaK MarHUTHBIC JIMH3BI U
(hOoKyCHPYIOT My4OK, YTOOBI HAMPABIATH €r0 MO XOIY
BaKyyMHOM Kamepsl. IlepeMeHHas MOJSIPHOCTh KBal-
PYIOJIS B CTAHAAPTHBIX SYEHKAX CO3/1aCT YEPEAYIOILy-
10CS TPAZIMEHTHYIO (DOKYCHPOBKY MIIN «CHIIbHYIO» (O-
KycupoBKy. COTOBBIE CEKCTYINOJIU CO3JAl0T IMOJIE, KO-
TOpO€ SIBIETCS KBaAPAaTHUUYHBIM IO MOMNEPEYHOMY
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CMEILEHHIO U UCIIOIb3YETCs AJIs1 KOMIIEHCAIIUH 3aBUCU-
MOCTH CHJIbI (DOKYCHPOBKHU OT SHEPTHH ITy4Ka.

Kaxnas skcnepuMeHTanbHas TOYKAa CTOJIKHOBE-
Hus B LEP okpy:xeHa OrpOMHBIM COJICHOMJHBIM Mar-
HHUTOM, MCHOJIb3YEMBIM ISl MICHTH()HUKAIMN YacTHIL.
Kaxxgprit myqok gomkeH OBITH XOPOIIo ChOKYCHPOBaH
JO MaJEHBKHX Pa3MEpOB, YTOOBI yBEIHIHTh CBETH-
MOCTb HJIM CKOPOCTb MPOM3BOACTBA. DTO CAETAHO C I10-
MOIIBI0 Habopa CBEPXIIPOBOAAIIMX KBaApyHoJeH c
OUYCHb CHJIBHBIM T'PAJINCHTOM IIOJIS, KOTOpoe (OKycH-
PYET monepevHsIe pa3Mepsl Jiyda. MarHuTbI JeTEKTOpa
COJIGHOW/1a TIPOU3BOIAT ApYroi 3pdexT — OHH BBIZBI-
BAIOT FOPU3OHTAJIbHBIE KOJIEOAHUS, KOTOPBIE TOJIKHBI
OBITh «CBSI3aHBI» B BEPTUKAIBHOM IIOCKOCTH, U €CIIU
OHM HE OyAyT CKOMIICHCHUPOBaHBI, TO 3HAYHUTEIHHO
YBEJIMYUTCSI BEPTUKANBHBIA pa3Mep Jdyda U MPOU30H-
€T cHuxkeHue spkoctu. Ilo 3Toil mpuyuHe Bpaluar-
muecs KBaJpyIoyi yCTaHOBICHBI BOKPYT Ka)KIOTO CO-
JICHOW7A, YTOOBI CKOMIIEHCHPOBATh 3Ty MarHUTHYIO
cBsa3b. Cnna Bcex MarHUTOB B Koubue LEP ouens
TOYHO PEryJupyeTcs IyTeM KOHTPOJIS TOKa, IPOTeKa-
IOIIETO B WX KaTyIIKaxX. DTO JOCTUTaeTCs 3a CUeT Hc-
nosb3oBaHus Gosiee yeM 750 TOYHO CTAOMIN3UPOBAH-
HBIX JMara30HOB MOIIHOCTH MUTAHUSA MOIIHOCTBIO OT
1 kBt 1o makcumansHO# — 7 MBT.

KaxpIif MarHuT uMeeT CBOI COOCTBEHHBII KOH-
Typ OXJaXICHUA. B GONBIIMHCTBE ClTyyaeB OXJIaXae-
HHE 00ecre4ynBaeTcsi KOHTypaMu JeMUHEpaIn30BaH-
HOH Bogbl. HekoTopsie HeOONbIIE KOPPEKTHPYIOIINE
MarHuThl OXJAXKIAIOTCS BO3IYXOM, a CBEPXIIPOBOAS-
MKe KBaJPYIOIH W CBEPXIPOBOJIINE HKCIIEPUMEH-
TaJIbHBIE COJEHOWABI OXJIAXKIAIOTCS JKUIKUM TelIHeM
npu 4.2 K ¢ kpuoreHHo#i yctaHoBKU. [1, c. 394]

Cuctembl TOHHENEH COCTAaBIAIM 26.7 KM U ObIIH
PacCUMTAHBI HA MAKCHMANBHYIO SHEPTHIO Iyuka e*, e~
B 125 I'@B. Takum o6pazom, LEP 6b11 paspaboraH,
9TOOBI CTAJKUBaTh OYEHb BBICOKOXHEPTETHUYECKHUE
AJIEKTPOHBI M TIO3UTPOHBI. [lepBOHAYaNbHO IIYYKH
YCKOPSITUCH, YTOOBI 00ECIeUnTh IIEHTP MacCc B TOUKE
CTOJIKHOBEHUs ¢ dHepruei okono 91 I'3B (maccoit mo-
KOsl Z( 4acTHII) U, TAKHUM 00pa3oM, OTKPBITh MUPY HC-
CJICZIOBAHUSI HOBBIX HEWTpPANbHBIX B3aWMOIEHCTBUI
anekTpociadyro cmry. Jta nepsas (aza LEP, HasaH-
Hast LEP1, umena orpomuslii yenex. bonee 900 000 Z,
4acTHUI] OBUIH POXKACHBI B IIEPBHIi IO/ SKCTIEPHUMEHTOB.
I['maBHBIM JTOCTHKEHWEM JaHHOW (a3bl CUUTAETCS
yAaBIIasgcs BO3MOXHOCTH JKCIEPUMEHTAIBHO IIOME-
pUTH Maccy mHOKosi Zg, paBHyro 91.1875 + 0.0021
I'3B/c2. 3arem MammHa ObLIa MOJEPHU3MPOBAHA 10
Bepcuun LEP2. DHeprust CTOJIKHOBEHHS MOCTENEHHO
YBEIMYHMBAJIACH IIyTEM J00aBIEHUS YCKOPSIOMINX pe-
30HATOPOB M0 MEPE UX MOSIBIIEHHS], YTO MO3BOIHIIO IKC-
NepUMEHTATOpaM HayaTb IMOUCK HOBBIX YacTHL, a
Takxke yriy6nenHoe uzydenne W* u cosnanue Z.
I'maBHBIM HOcTIKEHHEM naHHOU (a3el paboter LEP 2
cuuTaeTcs M3MepeHue sHepruu mokos W, pasHyto
80.412 + 0.042 I'»B. MakcuManbHasi IOCTUTHYTas

SHEPIUsl IEHTPA MACC MPU CTOJKHOBEHHUH Ty4KOB e* 1
e” nmocturana 209 I'3B. [2, c. 221]

Tynuens LEP Ob11 pacnionoxen Ha rixyouHe ot 40
Jo 150 M Hmxe ypoBHS moBepxHocTu. IlnmockocTh
KOJIbIIa HakJIOHeHa Ha 1.4% — 3TO HYXHO IUII TOTO,
9TOOBI HU OJIFH CTEP>KEHb HE OBLT PacIIONOKEH IITy0Ke
yeM 150 m.

Jyrn ObLTH OCHAIEHBI MAarHUTHBIMHU SYCHKaMHU
JUISL HAIPaBJICHUS ITyYKOB IO HAIIPABICHHUIO KOJbBIIA.
Kaxnmas Takas KjIeTka COCTOsIa U3 MOCIE0BaTEeNIbHO-
CTH W3rubaromux (AWNONBHBIX), (QOKYCHUPYIOIIHNX
(KBapyMOJBbHBIX) MAarHUTOB M KOPPEKTOPOB OPOWT.
OOmas mHa sueiiku coctaBimsuia 79.11 M, npuuem
Kaxaas xyra conepxana 31 sueiixy. CeKcTymnonbHEbIE,
OKTOIIOJIbHBIE U CKOIIEHHBIE KBaIPYIOIbHBIE MATHUTEI
ObUTM YCTAHOBJEHBI [UII HACTPOWKH ITapaMETpOB
ITyJKa.

Paspabotunkam marautHOU cucteMsl LEP Taxoke
MIPUILIOCH CTOJNIKHYThCS C HEOOBIYHBIMH BBI30BaMU.
MaruuTsl Ui TUIOJIBHOTO M3rnba cO3/1aBalli MaKCH-
manbHOe 1one 0.14 Tn — 3HAYNTEILHO MEHBIIE, YEM
00b1uHO. Heoxxunannas npoGiema Obula BhI3BaHA W3-
MEHEHHEM MarHUTHBIX CBOWCTB U3-3a PACCIOCHHUS XKe-
JIe3a, BEI3BAHHOTO ycaakoi pacTtBopa. OfHOM U3 HHHO-
BAIlMOHHBIX OCOOCHHOCTEH KOHCTPYKIMM MarHura
CTaJIO MCIIOJIB30BAHNE aTIOMUHUEBBIX CTEP)KHEH C BO-
JSHBIM OXJIQKICHHUEM, CBapEHHBIX KOHIIAMH, BMECTO
KaTyIIeK, HAMOTAHHBIX BOKPYT IIOJFOCOB, YTO 0OecIe-
YMII0 HEOOXOJMMOE OXJIAKACHHUE M JaXXe YMCHBIINIO
OOIIyI0 CTONMOCTb.

Bonbioit 3neKTpOH-IO3UTPOHHBIN KoJuIainep 3a
11 ner paboTHI CHIrpall OTPOMHYIO POJIb BO BCECTOPOH-
HHUX UccienoBaHuAX. OJHUM U3 BOXHEHIINX SBIISETCS
nosy4yeHue Gpu3nKaMu IKCIIEPUMEHTATIBHBIX JAHHBIX O
Zo, W* 1 W™ yacTuiax, ux BCECTOPOHHEE HCCIIEN0BA-
Hue. CoBpeMEeHHbIE NTPEACTaBICHHUA 0 paboTe JTaHHOTO
THUIA B3aUMOJECHCTBUH CI0KUINCH UMEHHO 0] BIIUS-
HUEM pe3ynbTaToB paboTel yckoputens LEP. Dkcrme-
PUMEHTHI Ha HEM TTO3BOJIMIIM 1TOKA3aTh, YTO HA CAMOM
Jene ciaboe M 3JIEKTPOMarHUTHOE B3aWMOAEHCTBUS
HUMEIOT CXOIHYIO MPUPOLY U MOTYT OBITh 0OBETMHEHBI
B PaMKax OJJHOTO B3aWMOAEHCTBHUS — IIEKTPOCIA00TO.
(3]
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ROLE OF LATHES WITH NUMERICAL SOFTWARE CONTROL DURING MECHANICAL
PROCESSING

Annomauusn

B oannoit cmamove 6b11 npogedeﬂ aHaIu3 MoOKAapHvlxX CMAHKO8 C YUCTIOBbIM NPOSPAMMHBIM YnpaeileHuem
(9I1Y), a makoce paccmompena KOHCMPYKMUBHAA 4acmb OAHHBIX CIMAHKO8. B npoyecce usyyenus moxaphuix
cmankos ¢ YIIY 6vina coz0ana mapupymuas Kapma, mexHoio2uyeckds 0emaib U RpoSpamMma 0s YnpaeieHus
060py606aﬁueﬂ4. PaCCMompeHbl cocmaenirwyue npocpammsl UX HasHadeHue, cnocob NpumMeHnerusl, npuse()eubz
OCHOBHbIE KOMNOHEHMbL NPOSPAMMbL, KOMOpble MpeOYIomcs 0 CO30aHUs KOMAHO NepeMeujeHull pexcyuje2o uH-
cmpymMeHma 8 ynpasisioujeti npocpammsvl MoKapHo2o cmatka. Ilpueeden npumep co30anus npoepammvl ynpas-
JIEHUSL MOKAPHO20 CMAHKA U €20 OCHOBHbIX 9manoe, K10YaArowWux yepmesic u30€]luﬂ, MapupymHuyro Kkapmy co-
271acHO KOMopol oaiee bvblia pa3pabomana npocpamma.

Abstract

In this article, an analysis of numerically controlled lathes was performed, and the structural part of these
machines was also considered. In the process of studying CNC lathes, a route map, a technological part and a
program for managing equipment were created. The components of the program, their purpose, method of appli-
cation are considered. The main components of the program, which are required to create commands for moving
the cutting tool in the control program of the lathe, were also given. An example of creating a control program for
a lathe and its main stages, including a product drawing, a route map according to which the program was further

developed, is given.

Kniouegwie cnosa: moxaproe ob6opyoosanue, 3¢h@ekmusHocmyb UCHOIb308AHUSA, NPOSPAMMA YRPABGTEHU, Oe-

maJjlb, MEexXHOJI02UYHOCMb, MaApupymHuas kapma

Keywords: turning equipment, efficiency of use, control program, part, manufacturability, route map

OpnHOM M3 TJIABHBIX TEXHOJOTUYECKUX OTIMYUHN
TOKapHOI'0 000PYAOBAHHS SBISAETCA BO3MOXKHOCTD BBI-
MOJHEHUS TOJIBKO ONpEAENICHHBIX BHJOB MEXaHU4Ye-
cKoif oOpabotku. [lo MaHHOW TPUYHHE €ro HCIIOIb-
3YIOT U CO3JaHMs U3AEIHH, KOTOpble BKIIOYAIOT B
ce0s1 pa3MuHbIC TTOBEPXHOCTH TaKWe Kak: cdepude-
CKHE, KOHNYECKUE U MINHAPUYECKHE, B pACCMaTpUBa-
€MOM cIIy4ae MPUMEHSIOT ONEePaLUIO TOUEHHS], a TAKXKe
IIpY HEOOXOMMOCTH CBEPIICHUS M 36HKEPOBaHUS.

Ha toxapHOM 000pyZOBaHMHM H3TOTABIMBAIOTCS
CIIEIYIOIINE OCHOBHBIC THITBI M3AEIIHH: BTYJIKH, Tela
BPAIICHASA, YaCTH KOPITYCOB, SKCIEHTPUKHU ¥ (DIaHIIBI
penykTopoB [1].

Haunbonee rmaBHBIM OTIMYIHEM MEXaHUIECKO 00-
paboTku ¢ npumeneHneM crankoB UITY ot usrorosie-
HUS TOM e TEXHOJOTHUECKOW ONepaluy, HO Ha pyd-
HOM pEXUME, SBISETCS MHNOMHMO IPOrpaMMHOIO
YIPaBIEHUS PACHONOXKEHUSIMH, a TaKKe pPEeKUMaAMU
pe3aHus, HO M NOJTHAs aBTOMAaTHU3aLUs BCEX BCIIOMOIa-
TeJbHBIX onepauui [2].

ToxapHoe 000py10BaHNE C YHCIOBBIM IIPOTPAMM-
HBIM yIIPaBJICHHEM MOKHO KJIacCH(HUIIMPOBATH CIIEAY-
FOIIIUM 00pa3oM:

a) 10 BEPTUKAIbHOMY M TOPH30HTAIILHOMY MOJIO-
JKEHHIO OCH IUTUHIENS;

0) MOJIO’KEHWE HAIMPABISIIONINX CTaHKA: HAKIIOH-
HOE, TOPU30HTAIbHOE, BEPTUKAIILHOE;

B) B 3aBHCHMOCTH OT HHCTPYMCHTAILHOU CH-
CTEMBI PA3MUYAIOT CO CICAYIOMHUMH KOJHYECTBAMH
CYIITIOPTOB: OJIWH WJIM HECKOJBKO, a TAKXKe HAITMIUE y
CTaHKa C CYMIIOPTOM PEBOJBBEPHOH TOJIOBKH JINOO XKe
WHCTPYMEHTAJIHHOTO Mara3uHa;

I') pa3jIM4aloT B 3aBUCUMOCTH OT OCYIECTBIIsIC-
MBIX paboT MaTpOHHBIE, [IEHTPOBBIE, KAPYCEJIbHBIE, &
TaKKe MaTPOHHO-TIEHTPOBbIE [2].

B ciiydae 06paboTky netanu Ha TOKapHOM 000py-
JOBAaHWKU C YHUCJIOBBIM IPOTrpaMMHBIM YIIPABJICHUEM
CTaHOK OCYILIECTBIISIET ICHCTBUSI COTJIACHO IIPOrpamMMe,
pu 3TOM (YHKIMS OlepaTopa CTaHKa HeoOXoauma
TOJIBKO JUISl YCTAHOBKH, JIMOO K€ CHSTHS M3AENus, a
TaK)Ke MPOBEPKH PEXKYIIEro HHCTPYMEHTA U MPU KOH-
TpOJIE pPa3MEPOB FOTOBOM JIETaJIM, OJTHAKO JIaHHAS OIe-
panusi MOKeT ObITh COBEPILICHHA aBTOMAaTHIECKH.

[Tporpamma, koTopas ObUIA cOCTaBIeHA PO PaM-
MHCTOM-TEXHOJIOTOM, YIIPABIsIET 00pabOTKOM M3 /1eIus
Ha TOKapHOM obopymoBanmuu ¢ cucrtemont UITY. [lan-
HBIE IPOTPaMMBI CO3at0TCs Ha s13b1ke G-code 1o cTaH-
nmapty RS274, xotopeiii Obl1 pa3paboTaH C IEIbIO
yIpaBJeHusl ycTaHOBKaMu rpu oMot YITY.

IIporpamma, coctaBieHHass Ha si3bike G-code,
BKJIIOYAaeT B ce0s HyMEpalMOHHBIX OJIOKOB, KOTOpBIE
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Ha3bIBAIOTCS KaJapamu. B kaxknom Ojo0ke copepxarcs
Ha0OPBI KOMaH]I, IIPH TOMOIIY KOTOPBIX IPONU3BOIUTCS
9JIEMEHTapHOE AEHCTBHE HA TOKAPHOM 00O0PYIOBaHHH.
K npumMepy nepemeienre pe3na Ha UCXOAHYIO TOUKY
7100 Ke ¢ KOHKPETHBIMH 3aJJaHHBIMU 000POTaMH U O~
nmadeid B TayOp Meramia. CoriacHO MaHHBIM TIPO-
TpaMMBI PAaCHOJIOKECHUE PEKYIIEH KPOMKH OTIpees-
eTCsI IT0 MHKPEMEHTHOH cHcTeMe KOOpAWHAT. JTO yKa-
3BIBACT HA TO, YTO KaKAasg MOCIENyIomas TOo4Ka
o0o03Hayaercs, Kak IpUpaIIeHne K KOOPIIMHATE MIPEIbI-
NYIIEH MO3UIHMH PexXylero HHcTpyMmenrta. [lpu stom
BBIXO/l B HaYaJIbHOE ITOJIOXKEHUE Ha3HAyaeTCs MpH ad-
COJIFOTHOHM cHCTEeMe KOOPJIUHAT U TOJIBKO B Hayase co-
CTaBJICHUS MPOTpaMMBI [5].

I'naBHBIM OTIIMYKEM OT PpPE3EPHBIX CTAHKOB SIBJISI-
eTcsl TO, YTO Ha TOKAPHOM OOOpYZOBaHUH BpalaTelib-
HOE JIBW)KEHHS COBEpLIAET 3aroTOoBKa, a HE HHCTPY-
MeHT. M3-3a 3TOTO mMporpaMMHpOBaHNE HAa TOKapHBIX
CTaHKaX C YHCJIOBBIM IIPOTPaMMHBIM YIIpaBICHUEM
UMeeT psii OCOOCHHOCTEH. [ TaBHBIM SIBIIICTCS TO, UTO
mo ocu X 3amaeTrcs MEpeABIDKEHHE 10 PaJHAIEHOMY
HaIIPaBJICHUIO, B TO BPEMs KaK 110 OCH Z TIPOU3BOIUATCS

BaTh TO, YTO MAPAMETPHI JOJIKHBI ObITH 33JAHBI B MUJI-
JIUMETpax Ha 000POT, OJHAKO HA (DPE3EPHBIX CTAHKAX
JIAHHBIC MApPaMETPOB 3aJAI0TC B MHJUITUMETPAX B ce-
kyHay [3].

Kpatkoe onucaHne 0OCHOBHBIX COCTABIISIOIIAX KO-
JIOB YIIPABIISIOIICH TPOrPaMMBI:

MO03 S1500 — npoucxoauT 3arrycK paboThI IITHH-
TSNS ¢ 3aJaHHON 9acToTol BpameHus 1500 06/MuH;

MO06 T1 — ycraHOBKa HHCTpYMEHTAa HOMED OJIVH;

GO00 Z80 X20 — yckopeHHOE TIepeMenieHne padbo-
4Yero HHCTPYMEHTA U3 TIOJIOKESHUS HCXOHOM TOYKH Ha
mo3unuto Z80 X20, coriacHO KOOpAUHATAM 3aITaHHOTO
U3JIETIHS;

G02 X15 Z70 R15 — kpyroBasi HHTEPIOJISALHS K
MOCTCIYIONICH MO3UIMU TI0 YacOBOHM CTpENKe, B TO
BpeMsl KaK JIJIsl TOTO YTOOBI CO3/IaTh OKPY)KHOCTH JTIO-
OBIM paJinycoOM, HO MPOTHB YaCOBOW CTPENIKH 3aJaf0T
ko GO03 1 KOOpAUHATHI IO3UIMU U PAJnyca COOTBET-
CTBEHHO;

MO5 — oTkimroueHHe padbOTHI IITHHIEIS;

M30 — 3aBeprieHue oneparyn [4].

BblT paccMOTpeH dYepTex CIeAYIOLIeH aeTanu

MpOJIOJIbHOE TepeMenicHrue. Takxke B mporecce mpo-  (puc.l), KOTOpBIA HEOOXOJUM TMPH COCTaBICHUHU
TrpaMMHUPOBAHUsI TOKAPHBIX CTAHKOB CIIENYeT YYUTHI-  yNPaBJISIOLIEH MPOrpaMMbl TOKAPHOTO 000PYAOBaHUS:
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Pucynox 1. Yepmeswc demanu

Jaree npencraBieHa MapIIpyTHas KapTa JAeTaiu (pHc.2), COrIacHo KOTOpOoil B JaibHeineM OyieM cocTas-
JIeHa yTpaBJIsiolas IporpamMMa JUls TOKapHOTO CTaHKa ¢ CUCTEMOM yrpaBieHus Fanuc:
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Pucynok 2. Mapwpymmuas kapma demanu.
CornacHO 4epTexXy AeTaldl U ee MapIIpyTHOH KapThl HIDKE IMPHUBEICH IPUMEp YIPABISIOMIEH MpOrpaMMbl
(puc.3) uid TOKapHOTO CTaHKa:
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Pucynox 3. [lpumep ynpasnsroweti npoepammul 0k MOKAPHO20 000PYOOSAHUSL.
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SJIEKTPOHHBIE MEJUIIMHCKHUE KAPTbBI B POCCHUU: TPOBJIEMbI CO3JAHUSA U
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ELECTRONIC MEDICAL ReCordS IN RUSSIA: PROBLEMS OF CREATION AND
IMPLEMENTATION IN THE UNIFIED PUBLIC INFORMATION SYSTEM OF HEALTh.

Annomauusn

B cmamove packpoblediomcs NOHAMUS, CEA3AHHblIE C MEPMUHOM «DJIEKMPOHHA MQOMMMHCKLZ}Z Kapmay, npueo-
0Amcest 3aKoHoO0ameInbible OOKyMeHH’lbl, onucelearouiue Oannvie nousmus. Taxowce pacemampueaemcs cmenens
6HEOPEHUsL INEKMPOHHBIX MeOUYUHCKUX kapm no Poccutickou @edepayuu u ux conymcemsyowjue npooiemvl.

Abstract

The article reveals the concepts related with the term «electronic medical recordy, provides legislative doc-
uments, which describe governing these concepts. Also analyzes level of implementation on electronic medical
records in the Russian Federation and their problems with associated.

Knrouesvie cnosa: DNIEKMPOHHAS Meduuuﬂcmm Kapma, eounas eocydapcmseHHaﬂ uH(ﬁOpMaL;MOHHaﬂ cu-
cmema 30pa600xpaHeHuﬂ, JNEKMPOHRHOE npasumeilbcmeo, uH(l)OpMdn’luB’aL;uﬂ.
Keywords: electronic medical record, unified public information system of health, e-government, informati-

zation.

BBenenue

B coBpeMeHHOM MHUpE HICT TeHACHIIUS HHpOpMa-
TH3AIUK BeeX cdep KU3HMU OOIIECTBa, U 3PaBOOXpa-
HEHHE SBJISIETCS KIIFOYeBON cdepoii pa3putust nudpo-
BBIX TEXHOJIOTHN ¥ KOHLIETIIUH «IJIEKTPOHHOTO TPaBU-
TeNnbCTBAY» (E-government) B mMepeaoBBIX CTpaHax.
Baxuelimeil 3anadeil CTOUT MOBBILIEHWE KavyecTBa
OKa3aHHUA MEAWIMHCKOW MTOMOIIH, a TAKXKE €€ JOCTYII-
HOCTH BHE 3aBUCUMOCTH OT MECTa HaXOXKICHHUS BHYTPH
cTpanbl. [l perieHus TaHHO# 3aJa91 BO MHOTHX T'OC-
yIapcTBaxX BHEIPEHBI JTHOO BHEAPSIOTCS YIEKTPOHHBIC
menunnHekue kapTsl (OMK) u enunbie nHPOpManoH-
HBIE CHCTEMBI 3[IPABOOXPAHEHUSI.

PaccMoTpuM MOHATHE 3JIEKTPOHHAS METUITTHCKAS
KapTa.

DNeKTpOHHAs MEIHWIUHCKAs KapTa — 3TO DJIeK-
TPOHHAs AJIbTEPHATHBA CYIIECTBYIOMICH OyMaXKHOM
MEIUIIMHCKON KapTe, KOTopasi B CBOIO OYepeb XPaHUT
HHPOPMALMIO O COCTOSHHUH 3J0POBBS BIAJENbIA
KapThl, O MPOUJEHHBIX JTUATHOCTHKAX U JICUEHUSX.

B Poccun nanHoe nonstue nosiBUIIOCH ¢ 1 siHBapst
2008 roma moclie BBEACHHS «HAIIHOHAJILHOIO CTaH-
napta Poccuiickoit denepanyuy — 31eKTPOHHAsT HCTO-
pust 6onesHm». Ho 3akoHOAaTeNbHO OBLIO YTBEPIKICHO
WCTIOJIb30BaHUE DIEKTPOHHBIX (HOPM METUITUHCKUX J0-
KyMEHTOB ToJbKO B mrosie 2017 rona B @enepansHOM
3akoHe Ne 242-@3. [Ipukas Munzapasa Poccuu Ne 21
ot 09.01.2018.

BHenpenwne 351eKTpOHHBIX METUIITHCKAX KapT SB-
JISLTOCHh HEOOXOJMMBIM ISt co3anus Equnoit rocynap-
CTBEHHOW MH(OPMAIIIOHHOHN CHCTEMBI 3/IpaBOOXpaHe-
Hus (ETIC3) — naumoHanbHO# HHPOPMaIMOHHOH CcH-
CTeMBbI, KOTOpas Oblia co3fgaHa s obecreueHHs
3¢ PEKTUBHOCTH B3aMMOJICHCTBYS IPaXKJaH U OPraHOB
(opraHm3anuit) CHCTEMBI 3IPaBOOXPAaHEHHS TPH IPO-
[eccax MOyYeHUs ¥ OKa3aHUs MEIUIIMHCKOM TOMOIITN
MTOCPENICTBOM 3JIEKTPOHHOIO enuHOro moprana «loc-
YCIyTH». A TakKe BEJCHUS MPEAYCMOTPEHHBIX 3aKO-
HOJIATENTECTBOM  (peJIepaNbHBIX PETUCTPOB B cdepe
3npaBooxpanenus. Co3manne ETMC3 Obuto mporm-
caro B QenepanrpHoM 3akoHe OoT 29 mrons 2017 roma
Ne242-®3, xoTOpHIH BHOCHII H3MEHEHUS B PSAJ] 3aKOHO-
JaTeIbHBIX aKTOB IO BOIIPOCaM MPUMEHEHHs HH(OP-
MAaI[HOHHBIX TEXHOJOTHH B cpepe OXpaHbI 310POBbSL.

Emie ogHO¥ CTymeHbI0 pa3BUTHS O0IIEH CUCTEMBI
3/IpaBOOXPAaHEHHs CTAI0 MocTraHoBieHHe [IpaBuTens-
ctBa PO ot 5 mas 2018 r. Ne 555 «O enuHoii rocyaap-
CTBEHHOH MH(OPMALIMOHHON cucTeMe B cepe 3paBo-
OXpaHEHMA», KOTOpbI yTBepxaan IlomoxkeHue o
EI'MC3, onpenensit mopsI0K JOCTyIa K MHPOPMAIHH,
coJepaKalieiics B eIMHON cUcTeMe, MOPAJOK U CPOKH
TIpeAcTaBiIeHNs] MH(OpMalUK, 3aKperussii IpaBoBbIE
OCHOBGHI €€ paboTsI[1].

IIpo6aembl BHeaApenus IMK

Hecmotpss Ha Kypc mo BceoOmeMy BHEIPEHHIO
OMK 10 cTpaHe ¥ YBEITUYCHHUIO KOJNIECTBA KOMITHIO-
TEpOB W Mpouyell HEOOXOOUMOW TEXHWUKH, peabHas
CKOpPOCTb BHEPEHUS OCTAETCSI OYEHb HU3KOM.
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CornacHo nacnopty (eaepanbHoro npoekra «Co-
3[JaHuE eIMHOTO IIM(POBOTr0 KOHTYpA B 3JpaBOOXpaHe-
Hun Ha ocHoBe EI'IC3» (BXOMT B HAIIPOEKT «31pa-
BooxpaHeHue»), k 31 nmexabpst 2019 roma He MeHee
80% rocynapcTBEHHBIX U MYHUIUMNAIBHBIX MeAydpe-
SKIEHNH TOJDKHBI MCIIONIB30BaTh noacucteMel ETMC3.
K xonmy 2022 roga xk ETYIC3 nomkHBI OBITH TOAKITIO-
4yeHbl MeJopranu3anuu Bcex 85 pernoHos Poccuu. Ho
peanbHasi CHTyallusl OYCHb OTIMYACTCS OT 3alIaHUpO-
BaHHOM.

K mawany HOs16ps 2019 roma Bcero 4% MeauInH-
CKHX YYpEexACHUN B Poccuy CMOTJIM NIEPEUTH HA DIICK-
TPOHHBIE METUIIMHCKUE KapThl, IPH 3TOM OTKa3aBILIUCh
oT OyMakHOH nokyMmeHTanuu. VccinenoBanue, npose-
JICHHOE KOoMMaHue «MennuuHcKkiue HHPOPMaIMOH-
HBIE PELICHUsN» COBMECTHO ¢ Accoluanueil pa3BuTHs
MEIUITTHCKUX nH(pOpPMAMOHHBIX TEXHOJIOT Ui
(APMUT) moka3eiBaeT Taxke 3Ty KapTHHY IO OIPO-
caM 4398 Bpaueil U CpeIHEro MEAULIMHCKOTO MEPCOo-
Hana u3 82 pernoHos Poccum.

K coxanenmnto, k koHIy OoKTs10pst 2019 roma 31%
MEIyIpEeKACHIIA HE CMOTIIM OTKa3aThCs OT OyMaXKHBIX
MeakapT, a 27% ONpOIICHHBIX BOBCE HE BUIST BO3-
MO>KHOCTH U1l TAKOM TEXHOJIOTMYECKOM MUTPALIUU.

Tak, Harpumep, k cepennne despans 2020 roxa
ANIEKTPOHHBIE KapThl OTKPbUIH OKOJIO 190 ThIC. MOCK-
BU4CH, 3 HUX Oosee 30 ThIC. KApT — JACTCKHE.

Taxoxe onpoc BBIABUII CIIEAYIOUTHE IPUYUHBI TOP-
MOXEHHSI TpOIecca BHEAPEHUS 3JICKTPOHHBIX MEIH-
IIUHCKUX KapT:

®  HEBO3MOXHOCTbH ITOJTHOTO OTKa3a OT BEACHUS
OyMa)KHBIX TOKYMEHTOB, HECMOTpS Ha BBegeHne DMK
(66%);

e  HeXBaTKa JEHE)XKHBIX CPECTB y MEIydpexKie-
Hu (49%), mepcrekTHBa yBeauueHus: oo0bemMa paboThl
npu ucnois3oBaHn DMK BMECTO SKOHOMHUH BpeMEHH
(49%);

e HE COOTBETCTBYIOIIas MOTPEOHOCTSIM Me-
JydpexIeHUs] QYHKIIMOHATBHOCTH (48%).

ITo Poccun B 16% pabounx MecT MeaydpexIeHni
HE yCTaHOBJICHbI KOMITbIOTEpBl. OTCYTCTBYET MHTEp-
HeT y 29% Bpaueid, 00JaJafoX KOMITBIOTEPOM, a y

40% HeT MOAKITIOYEHUS K MEANIMHCKOW MH(pOpMAIH-
onHoit cucreme (MUC) menopranuzanuu[2].

Ilo MHEHMIO CHELHaJUCTOB, CYIIECTBEHHBIMU
npoOieMaMu SIBJISTIOTCSL. BO3pacT Bpadeld M HEXBaTKa
BPEMEHHU Ha 3all0JHEHHUE 3JICKTPOHHBIX KapT. Uro B
CBOIO OY€peb CBSI3aHO C TE€M, YTO Ha MPUEM HalMeHTa
nmaercss mpuommBuTenbHo 15 MuH. Taxke ycnoxHIET
BHEJ[PEHHE HEXBATKa IIEPCOHAla U Bpayei, YTo MPUBO-
IWUT TOIPOCTY K HEBO3MOXKHOCTH «IIE€penucaTb» Oy-
MaKHbIE€ KapThl B 3JIEKTPOHHBIN HOCUTENb. B naHHBIM
MOMEHT Bpadll CO3IAI0T JJICKTPOHHBIE KapThl HOBO-
POKAEHHBIM, TaKXe eCTb uaeu co3naTtsh BceM DMK, Ho
C «UHCTOTOY» JHCTA, YTO TAK)KE ABISETCS HE3aTPyAHU-
TEIBHBIM.

Cosnanue sxe Enqunoit cuctems! (ETIC3) ycnox-
HSIETCSI T€M, UTO KaKIbIil perMOH CTpaHbl HAUMHAM Ca-
MOCTOSITEJIBHO WH(OPMATH3AIMIO CHCTEMBI 3][PaBO-
OXpaHEHUs, HAUHMHAas C 3aKyIKH TEXHUKU U TIPOTpaMM-
HOro oOecnedyeHus], BKIIoYass (pOpMbl JOKYMEHTOB U
METOIUKHN uX BeleHus. [lo3ToMy B JaHHBIH MOMEHT
HET BO3MOKHOCTH OOBETMHUTH UX B EANHYIO CUCTEMY,
9TOOBI HE MPOCTO "CKIAANPOBATh" MEIUIUHCKYIO MH-
(opmaruio, a UMETh BO3MOKHOCTH €€ CHCTEMaTH3HPO-
BaTh, aHAIM3UPOBATh U UCIIOJB30BaTh Ha MpakTuke[3].
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IMPLEMENTATION OF CRYPTOGRAPHIC METHODS AND SYSTEMS

Annomauusn

B 0annoii cmamve paccmompenst 6onpocsl, Kacarowuecs pearuzayui KpUnmospagpuieckux memooos u cu-
cmem. Tlpu annapamnou peanusayuu 6ce npoyedypul WUPpPoSanus u Oewupposanus 6blNOIHAIOMCA CHeYUalb-
HbIMU 91eKMPOHHBIMU cXxemamu. Haubonee ucnonvzyemvie MoOyau ocywecmeisiiom KoMOUHUPOBAHHbIE MEMOObL.

Abstract

This article discusses issues related to the implementation of cryptographic methods and systems. In hard-
ware implementation, all encryption and decryption procedures are performed using special electronic circuits.

The most used modules implement combined methods.

Knroueswte cnosa: kpunmoepagpuueckue memoowl, wugposanue, oeutupposanue, Koy, cepmuguram, aj-
copumm, CUMMEMPUUHAA U ACCUMEMPUUHAA Modejm, cenepamop, cmaﬂdapm
Key words: cryptographic methods, encryption, decryption, key, certificate, algorithm, symmetric and asym-

metric models, generator, standard

JIro0oili u3 KpunrorpapuIECKUXx METOJIOB MOXKET
OBITH OCYIIIECTBIIEH C MCIOIb30BaHUEM IIPOTPaMMHOTO
WM anmapaTHoro obecnedyeHus. BosmMoxxHoCTh peanu-
3aIMy IPOTPAMMHOTO 00ecIIeueHHNsT 00yCIIOBIIEHa TEM,
YTO BCE METOJbI KpUNTOrpadguyeckoro npeodpazona-
HUS SIBISIFOTCS] ()OPMATBHBIMH M MOTYT OBITB IIPE/ICTAB-
JIEHBl B KayeCTBE OKOHYATEJIBHON aJIrOpUTMUYECKON
HIpPOLETypPHI.

Ilpu amnmapaTHO#l peanu3alu BCe MPOLEAYpPHI
MmUGpPOBaHUS U ACMIN(POBAHUS BHITTOIHSIIOTCS CHIEIIN-
aNbHBIMH 3JIEKTPOHHBIME cxeMamu. HawnbGomee wuc-
MOJIb3YEMbIE MOJYJIH OCYLIECTBIISIIOT KOMOMHHUPOBAH-
HBIE METOJIBI.

B 1O e Bpems urpa sBIsETCS BaXXHBIM KOMIIO-
HEHTOM BCEX PEaJIM30BaHHBIX allllapaTHBIX METOJOB.
OTO CBSI3aHO C TEM, YTO UTPOBOM METOJ yJauHO cOoYe-
TaeT B ce0e BBICOKYIO HaJIeKHOCTh U MIPOCTOTY pean-
3aluH.

Hawnbornee acTo Mcnoabp3yeMblil TeHepaTop - 3TO
XOPOIIIO M3BECTHBIH PETHCTP CABHTA C OOpaTHOM CBA-
3b10 (JIMHEWHBI WIIM HEJNMHEHHbIH). MHUHUMaIbHBIN
MepUOJl CTEHEPHUPOBAHHOI IOCIENOBATENFHOCTH CO-
craBnsieT 2N-1 Out. 111 MOBBIIICHHSI Ka4eCTBa T'eHE-
pUpyeMOH TOCIIEOBATEIIFHOCTH BBl MOXKETE IMPEay-
CMOTPETH CHEUUAIbHBIN OJIOK YIpaBJICHHS ISl PaOOTHI
peructpa casura.

E1e ouH cioco6 yirydImmTh Ka4ecTBO UTPHI - M-
MOJIF30BATh HENIMHEHHYI0 00paTHyI0 CBs3b. Kpome
TOro, yIy4llIeHHe JOCTUraeTCsl He 3a CUET YBEJINYECHUS
JUIMHBI TMATa30Ha, a 32 CYET yCIOXKHEHUS 3aKOHA €ro
(hopMHpOBaHUS, YTO 3HAYUTEIILHO YCIIOKHIET KPHUIITO-
aHaus.

BonpmmHCTBO 3apy0OeXHBIX HWHCTPYMEHTOB IIO-
CJIe/IOBATENLHOTO MIM(POBAHUS OCHOBAHBI Ha aMepH-
kaHckoM ctangapte DES. B oreuecTBeHHBIX pa3padoT-
Kax, TaKUX Kak, Hanpumep, yctpoictBo KRIPTON, uc-
HOJIB3YETCSI CTAHAAPT JIOMAIIHET0 MU(PPOBaHHUS.

OCHOBHBIM TIPEHMYIIECTBOM INPOTPAMMHBIX Me-
TOJIOB JIJISl peasiu3alny 3alUThI SIBJSIETCSI KX THOKOCTB,
TO €CThb BO3MOXHOCTb OBICTPOW CMEHBI AJITOPUTMOB
U (pPOBaAHUS.

OCHOBHBIM HEZIOCTATKOM peajM3ally IIPOrpaMM-
HOTo 00ecHeyYeHus SIBISIETCS 3HAYNTEIbHO OoJiee HU3-
Kasi MMPOM3BOANTEIHHOCT 10 CPaBHEHMIO C armapar-
HBIM oOecrieuenuem (mpumepHo B 10 pas).

B nocnenHee BpeMsi HauaIn TOSIBISITBECS KOMOU-
HUPOBAHHBIE HHCTPYMEHTHI ITU(PPOBAHNS, TAK Ha3bIBA-
eMoe IPOrpaMMHOE | alliapaTHoe 00ecreyeHue.

W3menss mporpaMMHOE OOecriedeHue i 3TOro
YCTPOWCTBA, BBl MOXETE BBIOPATh TOT MIIM MHOH METO]
mu¢ppoBaHus. DTOT METOJ cOoYeTaeT B cebe mpenmy-
IIecTBa MPOTPaMMHBIX U aIlllapaTHBIX METO/IOB.

CrenoBarenbHO, BHIOOp THIA peaM3aliiy KpHII-
TorpaduIecKOr 3aIUThI IJIs1 KOHKPETHON cucTemsl 1P
CYILIECTBEHHO 3aBHCHT OT €€ XapaKTePUCTUK U JOIKEH
OCHOBBIBAaThCA HAa IIOJIHOM aHanIHW3e TpeOOBaHWH CH-
cTeMbl 3aiuTel nHpopMauuu. Kaxnpli, KTo xenaer
mpuodpecT CUCTeMBI IMH(POBAHUS, TPEXIE BCETO
JIOJDKEH MMETh YETKOE MPEICTaBICHUE O JBYX CAMBIX
BaXXHBIX COCTABIAIOMHNX JIO00H CHCTEMBI: KIII0Ye U
cepTuduKare (K104 U cepTUHKAT).

Kir04 — 310 CBOEro poja anropuT™M WM MaTeMa-
THYecKas (opMyJia, KOTOpast UCIIONIb3YeTCsl IPU KOH-
poBanuu cooOmieHus. YToObl ToJydyaTeslb MOT pac-
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mmrdpoBaTh MOCITAHHOE €My COOOIIEHHe, OH CaM JO0JI-
JKCH 3HATh 3TOT AITOPUTM WiIH (HOopMyia; UMCHHO OT-
CIOZIa ¥ TIPOUCXOIUT Ha3BaHUe "KIrod".

[pu paboTe ¢ KIIFOYaMU BbI MOYKETE HCIIOJIb30BATh
CUMMETPHYHYIO MOJIeNIb (MPUMEHSIIOTCS TOJBKO OT-
KPBITHIC KIIFOYM) WM aCUMMETPUYHYIO MOJENb (TpH-
MEHSIFOTCSIS KaK OTKPBITBIC, TAK U 3aKPBITHIC KITFOYH).

e A
Knwoy
X

[NporuesuK

[Tpu paboTe ¢ CHMMETPUIHBIMHA MOJACISIMHA (PHUCY-
HOK 1.1) mpuMeHseTCs OZMH U TOT e aJITOPUTM KOZH-
pOBaHUS U AEKOIMPOBAHUS COOOMICHUH. DTOT MOAXO0.
MIPUMEHSETCS B MOMYJISApHOW nporpamme Puurnma
Hummepmana Pretty Good Privacy (PGP), xoropas
Obuta paspaboraHa it pabOThI C OTKPBITBIMHU KITIO-

qaMH.

A
Herowmug > Kpunrorpa- Kpunrorpa-
coobmgermit | . dueckan bHueckan ] Ll
Coobuwenue | cucreMa | coobwenue | cHcTema |Cocbuyenue
M

HUctouHuK
KO 9ER

Puc 1.1. Cummempuunas modenv wugposanus.

PGP ucnone3yeT Tak Ha3bIBaAEMYIO MOJIENb PaB-
HOTO TOBCpUA. 3}160]) HNMECTCA BBUAY, UYTO OTIIPABUTEJIb
3HAeT U JOBEpSET MOIy4yaTelo U, CIeN0BaTeNbHO, HE
BUJIUT HUYETO IIJIOXOT0 B Iepelaue emMy Kiroua mud-
poBaHus. 31eck "MOBONEHO XOopomro" (OyKBaIbHO JO-
BOJIFHO XOpPOII0) ToXopoHeH. KoHduaeHnnansHOCTS.
XoTs IprMEHEHHE alroOpUTMa IIH(PPOBAHUS IOYTH YTO
3aKpBIBACT JOCTYII 3JIOYMBIIICHHUKA K COACP)KUMOMY
COOOIIECHNS, ITOT METOJ MOXHO CYHTATh TOIBKO «IO-
CTaTOYHO XOpOIIKUM» B OTIIMYUEC OT APYTrUX METOOB.

C npyroif CTOPOHBI, HENIB3s HE MIPU3HATH, YTO Ce-
pre3Hoe mpeumymiectBo PGP 3akmouaeTcss B oTCyT-
CTBHUHU HeO6XOI[I/IMOCTI/I YIIpaBJIATH KIHOYaMU - UMEHHO
HeO6XOI[I/IMOCTI) TaKOT'0 YHIpPaBJICHUA ABJACTCSA OCHOB-
HBIM HCIOCTATKOM aCUMMETPUYHBIX KJTFOU€e.

KoHeuHO, HEBO3MOXKHO TPEICTaBUTh KOJTUPOBA-
HUE cooOmeHnit Oe3 mpuMeHeHHs Kiroudeil. OmHAKO
HEIb3s OTPHIIATH, YTO JF000E MPUMEHEHHE KITIoUel He
MOJKET MIOMOYb YCTAHOBHTH JTHYHOCTH ITOTy4aTeNs CO-
oOrIeHus.

U Torma Bo3HUKaeT cepTU(UKAT, KOTOPBIA TaKKe
HOCUT HA3BAHUEC JJICKTPOHHAA ITOIIHUCH. Ero moxHO
CPaBHHUTHh C OJJIGKTPOHHBIM TACTIOPTOM: Ojaromaps
3TOMY BbI MOXETE YAOCTOBECPUTHCA, UTO OTIIPABUTCIIb
" TOJIy4YaTeiib B )IeﬁCTBPITeHLHOCTH 9TO TC€, KEM OHHU
ce0sl CYUTAIOT.

CepTuduKaT OTKPBITOTO KJIF0Ya — 3TO CBOETO poJia
IUPPOBOH JOKYMEHT, KOTOPBIA OIHO3HAYHO HJCHTHU-
(unEpyeT Nmoap30BaTeNs ¢ OTKPBITBIM KitouoM. Cep-
TU(PUKATHI HEOOXOUMBI JIJIsI IIPOBEPKH ITOITHHHOCTH
IUQPPOBBIX JOKYMEHTOB U TapaHTHU JTOCTABKHA COO0-
LIEHUSI TOJILKO TEM JIFOISIM, KOTOPBIM OHO aJpecOBaHo.

Hogwrit MeTox (ero cTaHAapT B HACTOSIIIIEE BpeMs
HaXOJHUTCS B CTAJNH pa3pabOTKK) OCHOBAH HA TIpUMe-
HEHHUH CIIY)KOBI CETeBBIX KaTajOroB, MPEIOCTABISIO-

1yt MHQOPMALMIO O COCTOSHUU cepTu(UKara B pe-
KHME PEalbHOI0 BPEMEHHU C MCIOJIb30BAHUEM IIPOTO-
kosia OCSP (onnaiin). B Takom ciyuae ceprudukarsl,
BBIJJaHHBIE CITYXOOH HEeHTpa cepTU(UKALNU, MOKHO
CUUTATh HEIEHCTBUTENBHBIMH 0 TOTO MOMEHTa IT0Ka
nX nHpOpPMANKs 0 COCTOSTHUN He Oy/IeT BEIOpaHa u3 Ka-
TaJIora, MOAJEP>)KUBAEMOT0 IIEHTPOM cepTH(UKaHy.

ITpu pabore ¢ cepTrdrkaTaMu MOKHO HCIIOIH30-
BaTh JBE CXCMBI.

e Bo-nepsbix, cepTHdUKATEI MOXKET CO3/1aBaTh
U MOJIACPIKUBATH CTOPOHHSISI KOMITaHHS.

e Bo-BrOpbIX, Jt00asi KOMIaHHS caMa MOXKET
CO3/1aBaTh M MOJJIEPKUBATH CEPTU(PUKATBI, UCIIONIB3YsI
IIpu 3TOM, Harpumep, npoaykt Entrust (Nortel), koro-
Pl K TOMY ke oOecreunBaeT KOAUpOBaHUE COO0IIe-
HUH.

[MTonyuuB cepTUdHKAT, MOIH30BATENb MOXKET HC-
TIOJIb30BaTh €T0 B KAYECTBE MIEKTPOHHOH ITOITHCH.

Yacto Hambonee 3(h(EeKTHBHBIM NPU BBIOOpE U
OLICHKE KpHUNTOrpapuYecKOi CHUCTEMBI SIBISETCS HC-
TI0JIb30BaHNE SKCIIEPTHBIX OLIEHOK M CUMYJISIIIUH.

B nmro6oM ciyuae BRIOpaHHBIN HAOOP KpUIITOrpa-
(uyeckux MeETOZOB JOJDKEH codeTraTh B cebe ymo0-
CTBO, THOKOCTH M 3((EKTHBHOCTH HCIIONB30BAHUA, a
TaKKe HAJISKHYIO 3aLIUTY OT MHPOPMAIIMHU O MPECTYII-
HUKax, HUpKyupyromux B C.
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PHYSICAL DATA MODEL AS A MODE FOR STORING DATA ON MEDIA

Annomauusn

B oannoii cmamwe paccmompena xapaxmepucmuxa gusuveckou opeanuzayuu 6a3vl 0aHHbIX, MO eCnb u-
3uyeckas Mooenb 6azvl OAHHBIX, ONPEOETAIOUAS PENHCUM PASMEUeHUsS. OAHHBIX HA HOCUMENAX (6HEWHUX 3aNOMU-
HArWUX YCMpocmeax), a maxace Cnocob u cpedcmea opeanuzayuu 3¢pghekmusrno2o 0ocmyna K HuM.

Abstract

This article describes the characteristics of the physical organization of the database, i.e. the physical model
of the database that determines the mode of data placement on storage media (external storage devices), as well
as the method and means of organizing effective access to them.
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Keywords: database, physical and logical models, file, logical structure, operating system, access, media,

addressing, writing, storage, index, backup

Omsnueckas opraHu3anus 0a3bl TaHHBIX - 3TO
KOMILIEKC METO/IOB U CPEACTB, PEAHA3HAYCHHBIX JIJIS
pa3MelleHns TaHHBIX BO BHEIIHEH MaMsTH U BO BHYT-
perHell ((U3UUECKOM) MOIENM TaHHBIX, CO3JAHHOMN
uMU. BHYTpeHHSS MOJIENb - 3TO HHCTPYMEHT I 0TO0-
paXKeHUs! JIOTMYECKONH MOJIENH JaHHBIX B (hU3UUECKOM
cpene xpaHeHus. Pasuuia Mexay Ghu3ndeckoi mome-
JIBIO | JIOTUYECKON MOJIEIBIO 3aKII0YAETCs B TOM, UTO
9Ta MOJIEINTb JAHHBIX CBA3aHA C METOIAMH OPTaHU3aIHA
JAHHBIX Ha HOCHTEJAX, METOJJaMH JJOCTYTIA K JaHHBIM.
OH MOKa3bIBAET, KaK 3allHCH Pa3MeIaroTcs B 0a3e JaH-
HBIX, KaK OHU COPTHPYIOTCS, KaK OPraHU30BaHbI COS/IH-
HEHMS, KaK 3aICHIBATh 3aITUCH U BRIOHPATH UX.

Odusmyeckas MoJelb 0a3bl JaHHBIX OINPEICIIeT
PEXHUM pa3MeIeHHs TaHHbIX Ha HOCHTENSX (BHEITHUX
3aMIOMUHAIONUX YCTPOUCTBAX ), @ TAK)KE METO U Cpejl-
CTBa OpraHU3alliy Ka4eCTBEHHOTO J0cTymna K HUM. [1o-
CKOJIBKY 0a3bl JaHHBIX pabOTaIOT B COCTaBE OMNEpaIln-
OHHOW CHCTEMBl W HAXOAATCS TOJ] KOHTPOJIEM U
OOBITHO pacIoNIararoTcsi B 0OMUX YCTpoHcTBax (10-
J51X), KOTOPBIE HCIOIB3YIOTCS OMEPAIlMOHHON CHCTe-
MO M JPYTUMH MPUKIAIHBIMU MPOrPAMMaMH, TO Op-
TaHMW3alUsl XPaHCHHS NAHHBIX M JOCTYIla K HUM BO
MHOT'OM 3aBHUCHUT OT MPHUHLUIIOB U METOJOB YIpaBJie-
HUS JAHHBIMH ONEPALIMOHHON CUCTEMBI.

U, xoneuno, CYB/I Tak wiu nHavye NpUMEHSET He
TONBKO CHCTEMY B BHIE (aiifla OmeparyioHHOH cH-
CTEMBI U MOJCUCTEMY BBOJa-BBIBO/A, HO U CIIEIIHAIN-
3UpPOBAaHHBIE METOJBI JJOCTYIA, KOTOPhIe OCHOBAaHBI Ha
Pa3IMYIHBIX TPUHIAIIAX OPTaHNU3AINH JAHHBIX.

1. Opranm3anys JaHHBIX Ha MAITUHHBIX HOCHTE-
JSIX

C o0menpuHATON TOYKH 3peHHs K BOMPOCAM Op-
TaHWU3aIUH JaHHBIX OTHOCSTCS:

- BBIOOp THIIA 3aIFICH — CIUHUIEI OOMEHa B OIIe-
panusix BBOJa-BhIBOJIA;

- BBIOOp crocoba pa3MeneHus 3amucei B daiiie
U, BO3MOKHO METO/1a ONITHMU3ALINHU Pa3MeEIeHHST;

- BBIOOp criocoba aapecanuu 1 MeToJia J0CTyma K
3aIUCsIM.

JKenaTensHOCTH BBIICICHHUS TAaKUX ACHEKTOB Op-
raH3anuy Obllla Ype3BBIYAHO OYECBHIHA HA HAaYalb-
HOM 3Tare pa3BUTHUS CHCTEM, OPHCHTUPOBAHHBIX Ha 3a-
IMUCh, ¥ BHEUTHUX 3aIIOMUHAIOIINX YCTPOWCTB, TAKHX
KaK MarHUTHBIC JICHTHI U TUCKU. OTHAKO CeTyeT IMO/I-
YEpKHYTh, YTO IIMPOKOE HUCIOJIB30BAHUE COBPEMEH-
HBIX TIOTOKOOPHUEHTUPOBAHHBIX CUCTEM BBOJA-BBHIBOIA
HE CHU3WIO Kak 0a30BOTO, TaK M MPAKTHIECKOTO 3HA-
YEeHHS METOJIOB, M PEUICHNH, OCHOBAHHBIX HA TABHO H3-
BECTHBIX PUHITUITAX THCHMA.

-Tuns! 3anuceit

Jlormueckuit HAOOP AAHHBIX, C KOTOPHIM B3aMMO-
JIEHCTBYET MPUIIOKEHIE, COCTOUT U3 PsAa JaHHBIX WIIH
arperupOBaHHBIX JJIEMEHTOB, KOTOPBIC BOCIIPHHHUMA-
FOTCSL ¥ OOBIYHO (PU3UYCCKU pa3meIIIOTCS B 0071acTH
MaMATH BCETO MpHIIOKeHHs. Daiin co3maeTr mopsmaok
3amucei B JIOTHKe 00paboTKy.

®dusnyeckas 3anuchk, padoTaromas ¢ QaiioBoit
CHUCTEMOM- 3allnuCh, KOTOpas HaXOAWTCA B (aiine,
OOBIYHO Ha BHEIIHEM HOCHUTENE, W MPOYUTaHHAS WIIH
3alMCcaHHasl ¢ TIOMOIIBIO OJHOW KOMaHABI BBOJA-BBI-
BOJIA.

Opranm3anusi JaHHBIX B CIIy4ae JIOTHIECKOTO U
(hU3NYECKOT0 MPECTABICHUS MOXET HE COBIANATh, B
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YacTHOCTH (pu3nueckas 3amuch MOXET BKJIIOYATH B
ce0s1 HECKOJIBKO JIOTHYECKHUX 3anucei (0JI0YHbIX 3aru-
ceif). B To jxe BpeMst anropuTMbl U3BICUCHHS JIOTHYE-
CKHX 3anuceid 3 (PU3NUYECKUX BO MHOTOM 3aBUCSAT OT
THUIIa pacCMaTpPUBaeMOil 3alcu U XapakTepa OpraHu-
3arun 0alTOBOM MOCIIEN0BATEIHLHOCTH.

Opraamzanus GU3NIECKON 3aIMCH sl OYCHD Ya-
CTOTO CIy4as OJIOKMPOBKH JIOTHIECKHUX 3aITUCEH (HK-
CUPOBAaHHON WINM TNEPEMEHHOW UIMHBI NOKa3aHa Ha
clanmge.

ITpu 3TOM NMOTHYECKast CTPYKTypa MPEACTABICHUS
3amicedl MepeMeHHOW JJMHBI (IPaKTUYECKH HE HC-
nosib3yeMasi B COBpeMeHHOU (aityioBol cucreme) ot-
JIMYaeTCs OT CTPYKTYPHI OalT-KOHTEHTA - (PaKTHYECKHE
JITaHHbIE, COCTABJISIOIIUE JOTHYECKYIO 3allUCh, MPEa-
HIECTBYIOT OaiiT-3HAaYEHUIO JJIMHBI KOHTEHTA 3TOH JI0-
TMYECKOH 3aIUCH.

CymecTByeT eme ofqHa (u3HUEcKas CTPYKTypa
JUISL OTOOpaKEHHsI IEPEMEHHON JUTMHBI 3amucu record
length undefined, xoraa maHHBIE, COCTABIAIOMINE JIOTH-
YEeCKyIO 3aliCh, 3aKaHUYMBAIOTCS pa3feinuTesieM " Ko-
Hell 3amucH "(MoToKoBast (paitoBasi CHCTEMa COOTBET-
CTBYET OpraHM3allid TEKCTOBOIo (haiina), B KOTOPOit
3aMuCh JaHHBIX MpeAcTaBiIgeT coboil mociaenoBaTensb-
HOCTh CHMBOJIOB, KOTOpBIE 00pa3yloT CTPOKY, 3aKaH-
quBaroliasics cnenuanbHeMu kogamu" CR","LF").

ITopsimok gocTyma K 3alUCU TaHHBIX MOXKET OBITh
TOJIBKO IIOCNIEIOBATENIBHBIM, TaK KaK JJI TOTO, YTOOBI
ONPEICTINTh HaJyallo CIEIYIOMEH 3alicH JaHHBIX
HEOOXONMO YUUTHIBATH 3HAUCHUE TEKYIIEH ITHHBL.

Opranuzanus GaiioB - METOJ pa3MelIeHHS 3allu-
ceit

3amucn Qaiyia 0OBIYHO PACIIONIOKEHBI HA HOCH-
TeJle MOCIJIEI0BATENILHO B TOM MOCIEI0BATEIbHOCTH, B
KOTOPOM OHH OBbUTH CO3JaHbI B IIpuioxeHuu. Ho uno-
rna Gusnveckas 1MmocieoBaTeIbHOCTh 3aKCcei Mo3u-
IIHOHUPOBAHUSA MOKET OTJINYATHCS OT UX JIOTHYECKOU
MOCJIEI0BATEIBHOCTH.

KoHeuHo, MOKeT CyIIecTBOBAaTh TOJNBKO MOCIEI0-
BaTEJIBbHOCTH pa3MelleHNs QU3MUECKHX 3aIicei (eciu
coJiepKaHne JIOTHYECKOW 3alMCH HaMepeHHO He ay0-
JUpyeTcs B Ipyroil ¢opme), U ee HeOOXOIMMO BEI-
Opath, yunThIBas 3((GEKTUBHOCTh NMPUMCHEHUS JaH-
HBIX B Pa3JINYHBIX TPHIIOKECHHUSIX.

VIIK 004.8

Be160p mocnenoBaTenbHOCTH CBSI3aH C OJHUM M3
HIDKETIEPEYHCIICHHBIX 00CTOSTENbCTB!

1. YckopeHneM BBINOJHEHHUS HauOoOJee YacThIX
olepanyii myTeM pa3MelleHH s 3aIKceil B TOi rmocieno-
BaTEJIBHOCTH, TPEOYIOLIErocsl P! MOCceayIommeil 00-
paboTke.

2. YCKOpEHHEM WU YIPOLIEHUEM CPEICTB aape-
canmu Qaiina (K mpuMepy, CPEICTB MPSIMOH afpecarui
WJTA XDIIIUBAHUSA).

3. YMeHbIIEHHEM pa3Mepa NPUMEHSIEMOTrO HH-
JeKCca U COKpAlICHHEM TaKUM 00pa3oM BPEMEHH II0-
HCKa B HEM.

4. CoxpallleHHeM CpeTHEro BpEMEHH A0CTYTIa IIPH
TIOMOIIM pa3MelIeHHs B XOPOLIO JOCTYIHBIX MECTax
3amuceil, K KOTOPBIM 9acTo 00palIaloTCs.

5. O6neruennem onepanuii BKIOYEeHHs, 00HOBIIE-
HUSI ¥ yJalieHus] 3amiceil B MHTEHCUBHO M3MEHSEMBIX
¢aiimax.

MBI MOXKeM Ha3BaTh [IBE€ «UHCTBIC» CTPATETHUH
OIIPEAEIICHIs MECTOTIONIOKEHNUS (anpeca) [ myonu-
KalluM 3aluceill: MOCIe0BaTeNbHYIO U CcllydaiiHnyto. B
JAHHOM CMBICIIC aITOPUTM Pa3MEICHHUS JaeT BO3MOXK-
HOCTb Ha OIpe/IeJICHUE THIIa OpraHu3anuy daiina.

B nepBom ciyuae kaxaas Hocienyromas 3amnuch
OyzneT (pU3UUCCKU pa3MeIleHa MOCIe MPEIbITYIICH.

Bo BropoMm - Ha MecTe, ampec KOTOpOro OyaeT
OIIPEZIeIeH MCXOMAs W3 HEKOTOPHIX (haKTOpOB, B TOM
YHCIIE U YITOMSHYTBIX BBIILE.

Ho 3ammcu MoryT OBITH 3alMCaHbl M CYUTAHBI Ha
yCTpoicTBa NPsSIMOTO JOCTYIIA B JI000M IOpSIZIKE, Cy-
IIECTBYET ONpEIeICHHBIN NOPSIO0K JUIsl KaXKI0H CTPYK-
TYpbI JaHHBIX, B KOTOPOM 3aITUCH MOTYT OBITh IIPOYH-
TaHbl HAMHOTO OBICTpee, YeM JApPYrue METOABl pa3Me-
IIEHUSL.
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ANALYSIS OF THE APPLICATION OF ARTIFICIAL INTELLIGENCE ON THE BASIS OF HUMAN
EMOTIONS TRACKING TECHNOLOGY

Annomauusn

B oannoii cmamve pacemampuearomcs 603MONCHbLE cnocobwl NPUMEHEHUSl UCKYCCMBEHHO20 URmMENIEKmAa 6
Ce53Ke ¢ OAHHBIMU O uenoeeKke, NONYYEeHHbIMU NPU NOMOUU PA3TIUYUHBIX CUCNIEM KOHMPOJIA U qbulccauuu. Paccmam-

pusaemcs unmepec pblHKA 6 ()CZHHOM Hanpaejenuu.
Abstract

This article discusses the possible ways to use artificial intelligence in conjunction with data about a person
obtained using various control and fixation systems. The interest of the market in this direction is considered.

Knroueenvie cnosa: uCKyCCWtGeHHblﬁ UHmeJslieKkm, pacnosHasanue QMOL;LHZ, POUIHOK.
Key words: artificial intelligence, emotion recognition, market.

Llenecoobpa3HOCTh HCCIIEIOBaHUI B 00JIaCTH HH-
(hOpMAaIIOHHBIX TEXHOJIOTHH OIpEJeNseTCsl B KOHEeU-
HOM CUeTe HEOOXOAMMOCTBIO Pa3BUTHS yXKE CYLIECTBY-
IOIIMX TEXHOJOTWH, MOMBITOK peaau3alud CoBep-
IIEHHO HOBBIX HICH M aHaju3a MX IEPCIEeKTUB Ha
pPBIHKE, C LENbI0 MONYYCHHS HOBBIX BO3MOXHOCTEH
TIPY MX TIPUMEHEHIH BO BCEX BO3MOXKHBIX cepax mes-
TENBHOCTH YEJIOBEKA.

PasBuTHe HCKYCCTBEHHOTO MHTEIUIEKTA C KaXKIbIM
JTHEM TIPHOOPETAET BCE OOIIBIINE TEMITBI Pa3BHTHS. DTO
00yCIIOBJICHO OTPOMHBIM MOTEHIIMATIOM JaHHOTO
HaIpaBJIeHUs, KOTOPOE CIIOCOOHO BBIBECTH YYTh JIU HE
m00yI0 chepy AeATSILHOCTH YeIOBEKa Ha COBEp-
IIEHHO MHOM 3Tan pa3Butusa. OJHAaK0, HECMOTPS Ha JI0-
CTaTOYHO y3KyI0 00JacTh MPUMEHEHHs, KoTopas I0-
CTyIHa JIsl KOppekTHoit pabotel U, yxe ceiiyac ak-
TUBHO BHEIIPSIFOTCSI COBEPIIICHHO HOBEIC OJIOKH 3ajad,
MPEJIIoIarafolie He TOJNBKO CO3/IaHUs AITOPHUTMOB
JUTSL OITUCAHMS KaKUX-THOO JIOTHIECKUAX ICHCTBUH de-
JIOBEKa, HO W 33ICUCTBYIOIIIE €r0 SMOIMOHAIBHOE CO-
CTOSIHUE.

3a ofHy U3 TaKUX 3a7a4 MOXKHO B3SITb INPUBA3KY
MW x TexHOIOTHIM, OTCIASKUBAIOIINM SMOIMH Yej0-
Beka. Cama 1o cebe TEXHOJIOTHS MOSBHUIIACh COBCEM He-
JIaBHO, MO3TOMY TpeOyeT SBHOW AOpabOTKH, Mpexe
yeM OyJeT WCIHONb30BaThCS IOBCEMECTHO. Tak,
YCTPOHCTBO MOXKET CUMTaTh MHMHKY YeJIOBEKa, U Ha
OCHOBE TIOJTY4E€HHBIX JTaHHBIX CHCTEMa OIpPEIEIUT ero
HACTPOEHHE U CMOXKET 3a/eHCTBOBATh 3aJI0KEHHBIN B
Hell pyHKIMOHAI B 3aBUCUMOCTH OT cutyauui. [4] Ox-
HaKo, MIMHKa YeJI0BEKa MOKET HE 0TOOPaXKaTh €ro pe-
IBHBIM HAacTpOW M OBITh HAaUTPaHHOH HaMEpEeHHO, C
LeIbI0 0OMaHa CUCTEMBI. AHAJIOTHYHO, CUCTEMa, OTIpe-
JIENSoNIas ypOBEHb arpeCCUU Ha OCHOBE 3BYKO3aIlHCU
MOJKET HEKOPPEKTHO COIOCTABHUTH IOJYUCHHYIO WH-
(hopMarmy 1 BEIAATH HEBEPHBII PE3YNbTaT, UTO B CBOIO
ouepenb MOXKET HECTH Cepbe3HbIe MOCIEACTBHSA, SCIIN
JIaHHAs TEXHOJIOTHsS OyJeT HCIIOJIb30BaThCS B cdepe
6e3omacHocTH. BosBpamasice k cBsizu MU ¢ yctpoii-
CTBaMM, CUMTBIBAIOUIMMHU MTOKA3aTEIU YEI0BEUYECKOro

Telna, BaKHO OTMETHTh, YTO CIIOCOOOB MCIOIb30BAHUS
MAaIIMHHOTO OOY4YeHHs BIIOJHE JOCTaTOYHO HYTOOBI
YCIICIIHO NPUMEHATH JaHHYIO TEXHOJIOTHIO BO MHOTHX
OTpacysixX, CBOJI K MUHUMYMY BO3MOXKHBIE HEUCIIPaB-
HOCTH CO CTOPOHBI CHCTEMBI.

Tak, coTpyaHuKH ['OHKOHICKOTO YHHMBEpCHTETa
HayKH M TEXHOJIOTHH Pa3paboTall CHCTEMY, KOTOpas
UCTIONB3YeT MCKYCCTBEHHBIH MHTEIUIEKT JUIS aHalln3a
SMOIMH yyaluxcsi BO BpeMs ypoKoB H jekuuil. [6] [To-
JOOHOTO poJia MHCTPYMEHT IIOMOJKET HPETIo1aBaTeNsIM
YIYYIIUTE CBOIO Pa0OTY Ha OCHOBE TOT'0, CKOJIb CHIIBHO
ydaluecs: BOBJIE€UeHHI B peameT. Ho mo crioBam pas-
paboTuukos, 1M yacTo mpuHUMAET BBIpaXXEHUE COCpe-
JOTOYCHHOCTH 3a HEJOBOJIECTBO Wid THeB. Kak wuror,
TpeOyeTcst 100aBICHHE HOBBIX KATETOPHHA SMOIHUN B
cucremy. KoppekTHoe mNpuMeHEHHE TEXHOIOTHH B
cdepe 00pa3oBaHMs TAKKE YCIOKHIETCS OTCYTCTBHEM
BPEMEHH y TIPETIoIaBaTelisi pEryIsspHOTO MOHUTOPHHTa
JaHHBIX 110 K&KAOMY U3 yJaluxcst KOTOpbIE, KaK ObII0
CKa3aHO BBIIIE, MOTYT OBITh HEJIOCTOBEPHBIMH.

[Momumo Bcero mpodero, otnaxkeHHoMy MU Oyner
TpeOOBaThCsI MOCTOSHHBIH MOHUTOPHHT 32 YEJIOBEKOM,
YTO ITOPO’KAAET Maccy MpobieM, BRIXOAAIINX 32 PAaMKH
STHKH. MHOXECTBO BOIPOCOB, CBSI3aHHBIX C KOH(HU-
JEHINAITBHOCTRIO JINYHON HH(OpMAIH, MOTYT BBI-
3BaTh HETATUBHYIO PEAKIMI0 OOIIECTRA.

Opnako, mo mporuo3am Gartner, yxe k 2022 roxy
10% mepcoHaIbHBIX IeBalicOB OYIYT OCHAIIEHBI TEX-
HOJIOTHSIMU PAclO3HaBaHMs 3MOLMH, YTO B CBOIO O4Ye-
penb CBUAETENBCTBYET O SIBHOM 3aMHTEPECOBAHHOCTHU
KPYIHBIX KOMIaHWH B paspaborke MM mnst takoro
pona cucreMm. [3] SpkuM NpUMeEpPOB MOKET CTaTh OT-
KpBITHE NoJpa3aeneHus Sony Al, kotopslii u Oyner 3a-
HUMAThCS Pa3BUTHEM JAHHOTO HAPABJIECHUS. YKe Cel-
yac KOMITaHUS 3amycTiia 3 (prarMaHCKuX MPOEKTa, Ta-
kux kak Gaming, Imaging&Sensing, a Takxe
Gastronomy. Co BpeMEHEM YHCII0 IPOCKTOB Oy IeT 10~
0aBJIATHCA, HO B 3alyIICHHBIX Tpex pa3sutue M kak
B BHPTYalIbHOM, TaK M B (PU3UYECKOM IPOCTPAHCTBE
yxke Bemercs. Tak, komnanuei Obla 3amaTeHTOBaHA
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TEXHOJIOTHSI OTCJICKHMBAHHSI AMOLMI YeloBeKa HEemo-
cpeacTBeHHO yepe3 reiimman DualSense. O koHeuHO#
peanu3aliy JaHHOTO IaTeHTa MOXKHO JIMIIb J0Tabl-
BaThCsl, HO BBICOKA BEPOSITHOCTD JI0OABJICHUS CUCTEMBI
OKI' HamomoOue ToM, YTO ceifyac HCIOJIB3yeTCs B
aneKTpoHHBIX yacax Apple Watch, sto mossomut cun-
TBIBATh ITyJIbC YEJIOBEKA M HA OCHOBE MOTyYCHHBIX JIaH-
HBIX ONPE/ENATh CTEIICHD €T0 HAMPSKEHHOCTH, CTpaxa
U T.JI.
3ayeM HY>KHO pacno3HaBaHHe YMOLMIi?

Ha ceromusinianii 1eHb Bce OOJIBIIEE YUCIO KOM-
MaHuil TpoXoaAnuT LU(POBYIO TpaHCHOPMALUIO U B
9TOM IIpoliecce HanboJiee BaXKHBI HE TOJBKO Ipodec-
CHOHAJIbHBIC HAaBBIKH, HO ¥ JINYHbIE KauecTBa COTPY/I-
HHMKOB, TaKHe€ Kak: JOOPOKeNaTeIbHOCTh, KOHLIEHTpa-
1Ml BHUMaHUs!, IpaBaIuBocTh. Cucrema OyAeT oLleHH-
BaTh KJIOYEBHIC CJIOBA, HMHTOHALMIO M MHMHUKY
MOTEHIIMAIBHOTO COTPYAHHKA i CMOKET COCTaBHUTh OT-
YeT CO CBOMMH BBIBOJAMH. Takke OTIMYHBIM IpUMe-
POM MOXET CTaTh 3aIyIICHHAs TPAHCIOPTHO-IOPOX-
HBIM yrnpaBieHueM Jy6aii 8 2019 roxy cucrema B IeH-
Tpax oOciyXuBaHUS KIMEHTOB. Kamepsl Ha BXone u
BBIXO/I€ CPaBHUBAIOT AMOIIMH JIIOJIEH U HA OCHOBE TO-
Jy4EHHBIX JaHHBIX OINpPEACIAIOT CTENEHb yJOBJIETBO-
PEHHOCTH TMOCETUTENICH, YTO B CBOIO OYepeIb MOXKET

: i
2017 201s 2019-e 2020

IOCIIOCOOCTBOBATH YIYYIICHHIO KAYeCTBA OOCTYKHBa-
Hus. OdepeHbIM BapUAHTOM HCIOJIB30BAHUS JTaHHON
TEXHOJIOTHH MOXET CTaTh MPECEYCHUE HACHIBCTBCH-
HBIX JICWCTBUI, KOT/1a KaMepsl OyayT GUKCUPOBATH MO-
JIOXKCHHUE TOYCK PYK OJHOTO YCIOBCKA OTHOCHUTEIHHO
JPYroro, a Takke ONpeeNsATh TeMIIepaTypy Tela Kax-
JIOTO M3 HUX, YTO TIOMOXKET MPABOOXPAHUTEIBHBIM Op-
raHaMm OIEPAaTHBHO BMEUIAThCS B CHTYaIlHMIO. Takoro
pona cucrema yxe Oblia mpoTecTupoBana B Kem-
OpHIKCKOM YHHBEPCHUTETE, U MPABUIILHO MMOKa3bIBAIA
pesynbTat B 94% cirydaeB mpu HEOONBIIOM KOJIHYE-
ctBe moaei. [5] Ho umerorcst u oTpunateiabHble CTO-
POHBI BCEX ITHX CHUCTEM, TakK, (Ha MpUMepe HaiiMa co-
TPYAHUKA) €CJIM CHCTEMbI M3YYaT INPEAB3SITOCTh, TO
nosb3a ot VI Bo Bpems cobecejoBaHus OyeT cBeieHa
K MUHIMYMY.

I'oBops 0 chepax npumenenus 1 na 6ase naH-
HOU TEXHOJOTHH TAK)Ke HEOOXOAUMO YIOMSIHYTh U CH-
Tyali0 HA MHUPOBOM DPBIHKE CHCTEM paClO3HABAHUS
smoumii (Emotion Detection and Recognition, EDR),
KOTOPBIN CTPEMUTEIBHO PACTET C KaXKAbIM rooM. Tak,
o ouenkam Market&Markets, cpeanerooBbie TeMIIbI
ero pocra B 2017-2021 rr. cocrapnstor 40,1%, dto
MPeACTaBIeHO Ha pUCYHKE 1.

2022
= North America WEurope W APAC = Row

2023 2024-p

Pucynox 1. Pecuonanvhas cmpykmypa mupoeozo pvinka EDR, mapo. oonn.

Ha poccuiickom pelHKE OCHOBHBIMH TOTpeOHTE-
nsavu TexHonoruit ERD sBmsroTcs oprammszannu, K
0aHKOBCKOM, aBTOMOOMIILHOW M TPAHCTIOPTHON OTpac-
JISIM, a TaK)Ke HEKOTOPBIE TOCYIapCTBEHHBIE OpraHn3a-
muu. Tak, areHTCTBO MHHOBAIM MOCKBBI TOTOBHT K
TECTHPOBaHUIO «VIHTEIIEKTyalbHYI0 CHUCTEMY ISt
OIIEHKH KOMIIETCHIINH M OJIaroHaJe’>KHOCTH KaAPOB IO
ronocy». [Ipennonaraercs, 4To TEXHOJIOTHH, BCTPOEH-
HbIE B HEE, MO3BOJAT OLEHUThH CTENEHb CTpPecca CO-
TPYIHHUKOB. B TpaHCcTIOpTHO# cdepe olieHKa NCHXoIo-
THYECKOTO COCTOSHUSI MO3BOJIMT HE BBINYCKaTh Ha pa-
00Ty yCTaBIIKMX COTPYAHUKOB. [1]

Ho mapaBHe cO BCceMM MEpCIIEKTUBAMH Ba)KHO
MMOMHHTD, YTO BCE TEXHOJIOTHH, coOMparomme nHpop-
MAIMIO C YeJIOBEKa, TaK WM WHAde BTOPTAIOTCS JIMY-
HYIO J)KM3Hb, HeT HUKaKUX TapaHTHH KOH(OUICHIINAIB-

HOCTH COOpaHHBIX JaHHBIX, YTO OHM He OynyT mepe-
JTaHbI JaJbIIE TEX CEPBHCOB, C KOTOPHIMU BBl B3aUMO-
neiicteyere. ITo manusim Gartner, 6osee 50% xureneit
CIOA u BemukoOputaHum HaCTPOEHBI NMPOTHB TOTO,
yTo061 MM moHMMan WX 4yBCTBAa M HacTpoeHHe. B
OTIpeJIeNIEHHBIX CTPaHaX caMo paclo3HaBaHME JIUII 3a-
MPEIeHO Ha 3aKOHOIATeIbHOM YpOBHE. [2]

IMonBons UTOr BCEMY BBIIECKa3aHHOMY, MOXKHO
MIOCTaHOBUTH, YTO cepa npumenenus VU Ha onHOM
TOJIBKO TEXHOJIOTHH PaclO3HaBaHUs AMOLMI OrpoMHa
U MIMEET MHOXKECTBO NMEPCHEKTUB, a TAKIKE OTPOMHBIN
MOTEHIMAN AJIS Pa3BUTHS, YTO MOATBEPXKAACTCA 3aUH-
TepEeCOBAaHHOCTHIO TAKWX KoMmaHui kak Apple, Ama-
zon, Sony, Microsoft u ap. Uccnenosanus xe, npose-
JCHHBIC B PA3JINYHBIX 001aCTAX, TOKAa3bIBAIOT BBICOKUI
YPOBEHb TOYHOCTH M HAJEKHOCTH B paMKax jabopa-
TOPHBIX TECTUPOBAHUH. B IMOBCENHEBHBIX YCIOBHIX
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BO3HHKAIOT MHOKECTBEHHBIC (DaKTOPHI, BHI3BIBAIOIIUC
cOou B pabOTE CHCTEMBI M BBIJa4y HCKOPPEKTHBIX JaH-
HBIX, YTO CBUJICTCIILCTBYET O TpeOOBaHUU 0OOJee CIO-
cobnoro MU, uver TOT, YTO HMMeeTca ceiiuac. Benb
JIFO/IM, CKJIOHHBIC JTOBEPATh MCKYCCTBEHHOMY HHTEII-
JIEKTY, OyAyT MPUHUMAThH PEIICHHsI, OCHOBEIBASICH Ha
OIIMOOYHBIX JaHHBEIX. Kak HTOT, BO3MOKHO BO3HMKHO-
BeHHeE e1e Oonpimux npodieM. Bee 3To roBopuT Ham 0
TOM, 4YTO TaKasi CHCTEMA €Ill€ HE TOTOBA IS BBINOJIHE-
HUS OOIIMPHBIX 3a/1a4 MOBBIIIEHHOW CIIOKHOCTH, HO
yKe ceiiuac croco0Ha IPOJIEMOHCTPUPOBATH BBIAAIO-
HIMACS Pe3yJIbTAT MPHU WHIUBUIYATHHOM HCIOIB30Ba-
HUM B KOHKPETHBIX Chepax.
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POJIb AHTJIMMCKOT'O SI3BIKA B TEIVIODHEPTETUKE KAK ®AKTOPA,
CIIOCOBCTBYIOIIEI'O TPYJIOYCTPOMCTBY U POCTY MPOPECCUOHAJIUIMA

Annomauusn

Cmamobs nocesiujeHa eonpocam 3HaA4eHusl AH2ULICKO20 SA3bIKA 6 menﬂoaﬂepzemuqeawﬁ ompaciu. Omme-
YeHbl npeumyujecmed 61A0eHUS. AHSTIULICKUM SA3bIKOM 60 epems I’lpOdJECCMOHGﬂbHOZO O6W€Hu}1, a makotce npu uH-
mepnpemayuu mexHu4yecKux npoyeccos8 u UHCmMpyKyuil K akcnayamayuu 0o6opyoosanust. Paccmompenst 60npocul
BAINCHOCMU 3HAHUS U YPOBHA 61a0eHUsL 0eNI0BbIM U MEXHUYECKUM AHSAULCKUM A3bIKOM O UHIICEHEPOB U PYKOBO-
oumereii menjioonepeemuiecKkux npeanpu;zmuﬁ. ﬂaHbl pekomeudauuu no 0C60€eHUuIo cmydeHmamu MexXHU4YecKoco
AH2UTICKO20 A3bIKA.

Abstract

The article focuses on the role of the English language in the thermal power engineering industry. The authors
highlight advantages of the English language proficiency in professional communication or while interpreting
technical instructions for equipment operations. Special emphasis is put on the question of importance of technical
and business English for engineers and managers of thermal power enterprises. The article contains recommen-
dations regarding teaching English to students specializing in power engineering.

Knroueewvie cnoea: anenuticxuil A3bIK, menjioInepeemuKda, npoqbeccuOHaﬂbyoe 06u46Hue, mexHuyeckul nepe-
600, HABLIKU.

Keywords: English language, thermal power engineering, professional communication, technical translation,
skills.
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The leading role of the English language in today's
world is undeniable, as it is a tacit language of interna-
tional communication. The age of globalization has
come — a time when no industry is free of interdepend-
ent international connections and English is more im-
portant than ever. Knowing a foreign language benefits
employability of a specialist and significantly increases
the "value" of a company’s employee, directly affecting
his or her potential salary. This fact clearly determines
the need for English as a second language after the
mother tongue. This language, whose popularity is con-
stantly increasing, has become an indispensable means
of international communication, especially in the busi-
ness world and in a number of rapidly developing in-
dustries (IT, economy, engineering, etc.).

At the same time it should be noted that the field
of power engineering and related work positions al-
ways remain topical due to the fact that mankind needs
more and more energy resources, their economical and
competent distribution every day. Therefore, it is nec-
essary to build new electric facilities, develop cost-ef-
fective power generation schemes, and introduce new
technologies. In that regard, work in this area involves
constant personal and professional development, ob-
taining new knowledge and skills as well as regular in-
ternships, which will all ensure promising career and
business growth. In order to develop the energy indus-
try in Ukraine without barriers, power plants need staff
with an in-depth knowledge of English [2].

As we have already noted, proficiency in English
is an important requirement in employment. It is in
English that negotiations, meetings, seminars, work-
shops and presentation of new technologies are increas-
ingly taking place. A person who speaks English has
great potential and career opportunities in the energy
industry — he or she can occupy better-paid positions
and get a chance to go on business trips or work abroad

[1].

Knowing English today is as important as reading
and writing skills in the native language. Once you are
in an international environment, you will be completely
helpless without English skills. English empowers em-
ployees both professionally and personally. It also
brings people together and helps to gain knowledge
from large sources of information. Moreover, it is well-
known that regular memory training is necessary for
professional and personal development, with learning
foreign languages being one of the most effective and
useful methods of memory training. The more time a
person devotes to memory development, the better it
works. In the information age, more than ever, every
specialist needs a good memory, which can be trained
when learning foreign languages.

In order to be able to communicate freely in Eng-
lish, conduct negotiations or professionally related
seminars and trainings, specialists require not only the-
oretical knowledge, but also experience and necessary
skills for practical communication with international
partners. Sharing knowledge makes it possible to im-
prove both communication skills in English and the
qualification level of engineers and managers of power
enterprises.

Taking into consideration constant development
of this industry, it should be underlined that new ex-
pressions and concepts regularly appear, some tech-
nical definitions acquire new meanings, which condi-
tions the need for professionals in the industry to be
able to get acquainted with the latest information from
primary sources. Analysis of the current situation in the
power engineering industry in Ukraine allows saying
that in order to stay well-informed modern employees
are expected to be able to read specialized literature in
the original because only a small part of relevant
sources is translated into Ukrainian or Russian, which
deprives employees of the opportunity to learn valuable
brand-new information. Moreover, even if educational
materials and professional literature are translated into
other languages, the translation is usually delayed by 1
or 2 years, which is the average period of preparation
and translation into Ukrainian, so the information that
readers get is already outdated. It should be emphasized
that most specialized sites are also in English. Conse-
quently, knowledge of the language (even partial) sig-
nificantly increases the ability to obtain topical infor-
mation. In addition, the Internet has expanded commu-
nication opportunities as never before and simplified
communication with people from any country.
Knowledge of English helps to build up a network of
professional contacts, attend professional webinars and
get information from the leading foreign experts in the
field of power engineering.

So, being able to communicate in English and
staying informed in the realm of thermal power engi-
neering gives a number of advantages. It ensures free-
dom in professional communication and greatly facili-
tates understanding between partners without interme-
diaries and interpreters. If a power engineering
specialist knows technical and business English, he or
she can make presentations, conduct and take part in
negotiations with foreign partners, hold professional
meetings without awkward language barriers, describe
principles of modern power plants, give characteristics
of individual parts of various devices of the energy
complex. Understanding technical and business Eng-
lish allows one to be fluent in modern conditions of the
energy industry as well as to orient oneself to topical
professional literature, instructions and technical docu-
mentation. However, for the effective application of
language skills, it is important to understand how com-
mon English vocabulary differs from specialized vo-
cabulary. The energy industry is in dire need of special-
ists with knowledge of English, especially for compa-
nies with foreign capital with representative offices in
Ukraine, whose business is associated with the export
and import of goods or technologies. English speaking
employees are required in the areas of procurement,
production management and engineering [3].

Ukraine actively uses imported equipment and
technologies in the energy sector. Operation of im-
ported equipment (like blowers, industrial cooling sys-
tems "Evapco" (North America), vacuum pumps
"Apollo-Gossnitz GmbH" (Switzerland), diesel gener-
ators "JCB Power Systems" (UK), screw air compres-
sors "Hanwha Techwin" (Republic of Korea), compo-
nents for wind generators "Vestas" (Denmark) which
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are widely used at modern energy enterprises of
Ukraine such as thermal power plants and nuclear
power plants, Dnipro cascade of hydroelectric power

stations, JSC  "Ukrnafta", State  Enterprise
"Lvivhasvydobuvannia”, JSC "Dnistrohidroenerho",
Industrial ~ Association  "Yuzhmash")  requires

knowledge of technical English to properly understand
all the nuances and details of its functioning. When pur-
chasing foreign equipment, any enterprise may require
pointers and instructions in Ukrainian. It is not surpris-
ing that the translation of instructions has become a sep-
arate area of technical translation. Work with such texts
implies compliance with special requirements. It
should be highlighted that when translating, it is neces-
sary to take into account all the subtleties of the foreign
language and peculiarities of the way equipment func-
tions. Thus, adequate interpretation of technical speci-
fications and pointers into another language requires
not only linguistic but also technical knowledge. This
can best be solved by engineers who work in the field
of thermal power engineering and speak English at a
high level.

We agree with V. A. Usachev [6, p. 178-181] that
the main features of translation of technical pointers
and instructions are manifested in mandatory
knowledge of all terms related to a specific technical
field of translation. A specialist working with technical
texts should understand the meaning of the words to be
translated and take into account all the nuances of their
application. One of the most difficult types of transla-
tion is scientific and technical translation, as correct in-
terpretation of material into another language requires
not only linguistic but also technical knowledge. Tech-
nical translation is the translation of texts of technical
subject matter, in particular, documents of different
specialization, all kinds of reference literature, diction-
aries, certificates of product conformity, operating in-
structions, engineering plans, scientific and technical
articles, business contracts and other commercial tech-
nical proposals. Instructions may describe stages and
rules of operation of the product, precautions and other
details of use of the equipment. Such texts may contain
a large number of specific terms, and therefore transla-
tion of instructions requires knowledge of the terminol-
ogy. To provide a quality result, the translator must
have a clear understanding of what the equipment is
used for and how it works. If phrases are translated into
Ukrainian literally, they will be either incomprehensi-
ble or completely meaningless. Therefore, employees
of power plants must have at least a basic level of tech-
nical text translation skills in their industry [5]. Tech-
nical translation from one language to another must be
accurate and logical. It is very important not only to
convey the essence of the text, but also to avoid any
inaccuracies. Quite often, technical translations into
English encounter problems because of the lack of
translators and interpreters who have a perfect com-
mand of technical terminology and developed linguistic
abilities. Of course, there is another option of transla-
tion with the help of special equipment for simultane-
ous interpreting, which is increasingly used at confer-
ences, seminars and other events attended by foreign
partners. However, such equipment appears to be quite

expensive. What is more, no high-quality equipment
will ever surpass the human brain, and in situations
when it is necessary to define words within the context,
the device may not provide an accurate translation, and
as a result inaccuracies will occur, and the status of the
company may decrease in the eyes of its partners [5].
Thus, a perfect power engineering specialist is the one
who knows English and has technical expertise. If a
worker’s technical and linguistic knowledge is not suf-
ficient, he or she has to work in conjunction with an
experienced editor-translator who corrects all the inac-
curacies, which this is not profitable for the company
either because it necessitates additional expenses.
However, incorrect instructions will lead to incorrect
operation of the equipment, which can lead to break-
downs or even more serious consequences.

We strongly believe that particular emphasis must
be placed on language training of future power engi-
neering students at universities in the context of Gen-
eral English, Business English and ESP courses. Ac-
cording to A. L. Lugova [4, p. 3-5], students specializ-
ing in power engineering should acquire English
language skills sufficient to describe individual parts
(pieces of equipment), explain the operation of devices,
give characteristics of modern power plants and their
equipment. Thus, a top-class specialist should be able
to talk about professional topics and read specialized
literature in the original, extracting from it information
necessary for his or her professional activity. As a re-
sult, activities aimed at forming the basis of future spe-
cialists’ professional vocabulary must play a very im-
portant role in their academic training since rich vocab-
ulary is important for further mastering of technical and
business English. Students should also be encouraged
(by English language university teachers and university
teachers of specialized technical subjects) to study sys-
tematically necessary terminology, namely descrip-
tions of individual parts and equipment elements, char-
acteristics of operating devices for various purposes,
etc. Besides reading and translation of text materials of
different conceptual and linguistic complexity, instruc-
tional materials for ESP courses should be aimed at de-
veloping and deepening soft skills of future power en-
gineers as well as their skills of oral and written com-
munication on professionally relevant topics.

Having analyzed the current situation with the
English language in the thermal power engineering in-
dustry, it is possible to draw the following conclusion:
knowing English is a must for power engineering work-
ers of all ranks as it guarantees better career opportuni-
ties, improved communication with foreign partners,
more accurate interpretation of pointers and instruc-
tions, constant professional growth and experience ex-
change. Special attention should be paid to the level of
language training in universities preparing future spe-
cialists for the thermal power engineering sector. Sug-
gestions for further research in the area include experi-
mental studies on the existing level of English among
power engineering students of higher education institu-
tions in Ukraine, development and practical verifica-
tion of methodological recommendations and instruc-
tional tools aimed at improving their corresponding
language skills.
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COMPARATIVE ANALYSIS OF DATASETS FOR EVALUATING PARAMETERS OF SOFTWARE
DEVELOPMENT PROJECTS

Annomauyus

CpOCI’)’IOM ucaa IT—npoeKmoe u yeeiuvenuem ux CcioxdHcnocmu npedeapumeﬂbyaﬂ OYEHKA CPOKOB U CIIOAHCHO-
cmu pa3pa60mku CMAHOBUMCSL OOHUM U3 OCHOBHBIX amanoes, umernwux npamoe ejiusiHue Ha CpoKku u b1002cem
npoexkma. B bonvwuncmee COBPEMEHHBbIX NPOEKMO8 NPUMEHAIOMCA KlldCCUu4ecKue Memoowl 3KCI’l€pmHOIZ OYEeHKU

(ycpeouennas, PERT).

Hannas cmamoes onucvisaem 0030p U CPAGHUMENbHBIN AHANU3 COBPEMEHHBIX OOCTYNHLIX K NPUMEHEHUIO
HAOOPOB OAHHBIX OJISL OYEHKU NAPAMEmPo8 pazpabomxu npocpammHo2o obecnevenus. Hayunas snawumocms cma-
MbU OOCMAMOYHO BbICOKAS, MAK KAK NO3BO0JIAEM O3HAKOMUMbCS C MEKYWUM COCMOSHUEM chepbl OYeHKU napa-

Mempoe npoekma.

Hcnonvzyemas memooono2us — nOUCK U AHAIU3 CYUECBYIOUWUX UCCIE008AMENbCKUX CMAMell RO meMe aHd-
uza IT-npoexmos, uzyuenue u cocmasiienue CRUCKA 0amacemos, CPAGHUMENbHbI AHANU3 YACTell CRUCKA.
B pezynbmame nposedennozo ananu3a Ovll COCMasieH petimune 0amacemos, 6€302080P0UHbIM TUOEPOM KO-

mopoeo asnsemcs kommepueckuu oamacem ISBSG. Ou signsemcst iyuum b100pom 015k 0emaibHOU NPOGepKU U
mecmuposanus ancopumma 01 ananuza napamempos IT-npoexmos. Cnedyrowumu no CO6OKYRHOCHU nApamem-
pog modicro nHazeamv Maxwell u Desharnais. Taxue ycmapeswue damacemut, kax COCOMOS1, 6yoym naoxum
6bl60p0/\/l onst mecmupoeanus cunomes.

Hpakmultecmm YEHHOCMmb npoeedennoeo uccneo0o8anus B8blCOKAA, MAK KAK HA OCHOBE He20 MOJCHO ocyuje-
cmeums NpasUIbHLLIL 8blO0pP damacema C y4emom mpedyemviX napamempos, d maKice bluIeHUms Kpumepuu
0/ CO30aHUsl COOCMBEHHO20 HAOOPA OAHHBIX.

Abstract

As the number of IT projects increases and their complexity increases, the preliminary assessment of the
timing and complexity of development becomes one of the main stages that have a direct impact on the timing and
budget of the project. Most modern projects use classical methods of expert evaluation (averaged, PERT).

This article describes an overview and comparative analysis of current available data sets for evaluating
software development parameters. The scientific significance of the article is quite high, as it allows you to get
acquainted with the current state of the sphere of evaluating the project parameters.

The methodology used is to search and analyze existing research articles on the topic of IT project analysis,
study and compile a list of datasets, and compare parts of the list.
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As a result of the analysis, a rating of datasets was compiled, the undisputed leader of which is the commercial
ishsg dataset. It is the best choice for detailed verification and testing of the algorithm for analyzing the parameters
of IT projects. The next set of parameters is Maxwell and Desharnais. Outdated datasets like COCOMOS81 will be

a poor choice for hypothesis testing.

The practical value of the research is high, since it can be used to make the right choice of the dataset, taking
into account the required parameters, as well as to identify criteria for creating your own data set.

Knruesvie cnosa: COCOMO, neliponnvle cemu, MawiuHHoe obyuenue, oyeHKa CroumMocmu, npoSpamMMHoe

obecneuenue, IT-npoexm.

Keywords: COCOMO, neural networks, machine learning, cost estimation, software, IT project.

BBEJIEHUE

C KOHIIa IPONIIOro Beka HH(POPMAIOHHBIE TEX-
HOJIOTHH BCE aKTHBHEE HCIIOJIB3YIOTCS BO BeeX cdepax
s)u3HU. OHU BKIIIOYAIOT B ce0sl mporpaMMHOe obectie-
YeHHe, almapaTHbIX MOJyJIel, CEpBEPHBIX CUCTEM, H, B
MoCJIeIHEE BpeMs, HEMPOHHBIX ceTel M MOoJesed Ma-
MUHHOTO 00yueHuss. C MOMEHTA TOSIBICHHS MEPBBIX
KOMITBIOTEPOB B pa3pabotke IT-mpoeKkToB MOXKHO OT-
METUTh JBE TCHJACHIIMU: YBEIMYCHHUE YpOBHEH ab-
CTpAKIIMH, YTO MO3BOJISIET CO3/IaBaTh Ky/1a 00JIee CI0XK-
HbIE U MHOTO(YHKI[HOHATBHBIE TPOTPAMMBI, U B TO K€
BpeMs - YBEJIMUEHHE CJIOKHOCTHU M, KaK CIIEJICTBHE,
3HAYUTEJBHOE YCIOKHEHHE Ipoliecca M YXY[IICHUE
TOYHOCTH OLIEHKH MapaMeTpoB OyIyIIero mpoekra. A
¢ yd4eroM TOro, yto MUT-npoexTsl TpaauLMOHHO Tpe-
OYIOT TOCTATOYHO OOJBIIOrO OFOJPKETA, 3TO YaCTO BIIC-
4eT 3a Co00H IpsMOe YBEIIMUCHUE OFOJIKETa U CPOKOB
MPOCKTA.

COOTBETCTBEHHO, TOBBIIICHHE TOYHOCTH OLCHKH
CPOKOB, TPYJIOEMKOCTH B YEJIOBEKO-4acax U APYrHX
apaMeTpoB B OyAyIIEM MOXET 3HAYUTENLHO CHU3UTD
(huHAHCOBBIE 3aTPaAThl U MOTEPH OT MPOEKTA, BHIXOJIs-
e 3a paMku otBeseHHoro BpemeHu. C 80-x romos
20-ro Beka ObUIO pa3paboOTaHO MHOXKECTBO METOIOB
JUISl OLICHKH CPOKOB M TPYJIOEMKOCTH MPOEKTa, HO OHU
HUMEIOT PAJ HeJOCTaTKOB M 0ojiee MPUCIIOCOONIEHBI K
ycTapeBIlIeMYy CTHIIIO pa3paboTKy.

Taxxe B MOCJICAHUE I'OJIbl aKTUBHO PAa3BHUBAIOTCH
00JIacTH HEUpPOHHBIX CeTeil, MAIIMHHOIO OO0ydYeHHs,
MCKYCCTBEHHOTO MHTeJUIeKTa. MoJesu, moCTpOeHHbIE
C UCIOJIb30BaHUEM ITHX METO/IOB, C HA/IJIeKAIHM 00Y-
YEHHUEM U HACTPONKOU MPABUIbHBIX HAOOPOB JAHHBIX,
CIOCOOHBI T'€HEPUPOBATH JIOBOJILHO TOYHBIE PE3YJib-
TaTbl, TOYHOCTH KOTOPBIX MOXKET OBITh CPABHUMA C TOU-
HOCTBIO SKCIIEPTHOM OLIEHKH.

OpHO¥ W3 OCHOBHBIX MpoOJIeM TpH pa3paboTke,
Balngalquu M TECTUPOBAHUUN MO}]CHCﬁ MAalInHHOI'O
06y‘IeHI/IH OCTACTCA Ka4€CTBO BXOJAHBIX JaHHBIX.

Lenbto naHHOM PabOTHI ABISETCS 0030 U CpaBHE-
HHUE CYNIECTBYIOIINX HAOOPOB JaHHBIX MPOTPAMMHBIX
MPOEKTOB, UX CPABHEHHE U aHaJIN3, a TAKXKe 0030p BO3-
MOXHBIX CHOCOOOB HX PUMEHEHHSI.

O0630p nuTEpaTYpHI

BonpimHCTBO MccinenoBaHuii B 0071aCTH OLIEHKH
apaMeTpoB MPOEKTOB MOT'YT OBITh 0OBETUHEHEI B He-
CKOJIBKO TPYII: YJIy4YIIEHHS W CIEIYIOIINE BEPCHUHU
KJIACCHYECKHUX aJroputMoB, Takux kak COCOMO
(Ghatasheh et al., 2015), npiMeHeHne HEHPOHHBIX Ce-
Tel M Moueneil MarmmHHOro 0o0ydyenus (Arora and
Mishra, 2018), (Kumari and Pushkar, 2018), (Lépez-
Martin and Abran, 2015), reHeTHUECKHE ANTOPUTMBI
(Benala and Mall, 2018) u npyrue mozenu.

ba3zoii 1151 TecTUpOBaHUA U BaNMIALIMKM MOJEIIEN B
JaHHOH O00NacTH CIy)XaT HECKOJbKO JaTaceToB:
Desharnais (Desharnais, J.; Shepperd, M.; Schofield,
1989), NASA 93 (Hihn, Jairus; Menzies, 2006),
COCOMO 81 (Boehm, 1981), naracetst Maxwell
(Maxwell, 2002) u Albrecht (Albrecht and Gaffney,
1983b), kommepueckuit mnpoaykr ISBSG (ISBSG,
2020).

CymecTBytomue pabOTEl B OCHOBHOM aHAaJH3H-
PYIOT OAVH U3 AaTAaCETOB, €T0 MO, YaCTOTY B OCOOCH-
noctu npumenenust: (Koutbi, Idri and Abran, 2016),
(Gonzalez-Ladron-De-Guevara and Fernandez-Diego,
2014), (Bardsiri, Hashemi and Razzazi, 2015).

METOA0JIOIrus

W3yuaemast BEIOOpKA BKIIFOYAja B CeOs MACCHB U3
48 Hay4HBIX PaboOT, HAWJCHHBIX IO 3aIIPOCaM B CHCTE-
Mmax ScienceDirect (ScienceDirect search portal, 2020)
u Elsevier (Elsevier search, 2020). Ucnonbs3yembie 3a-
TPOCH BKIIFOYANM B ceOs Takue KIIIOYEBHIC CIIOBA H
(dpa3sl kak «effort estimationy, «software development
estimationy, «software cost estimation», «ISBSG esti-
mation», «software project estimation» u aHanorud-
HBIC.

Ha cnenyromem stame w3 OTOOpaHHBIX cTaTed
ObUTH BBIZIEJICHBI M 3arpyKeHbI ISl aHajlu3a BCE HC-
HOJIb3YEeMbIE JIaTaACETHI.

AHanu3 /1aTaceToB NPOU3BOJMICS IO CIEIYI0-
UM KPUTEPHUAM:

o KommuectBo moneit ¢ mHpopMmarmen (data
fields)

e AxtyanpHOCTh WHMOpManmu (TOI CO3TaHUS
JaTacera)

e (OOwem matacera (KOJHMYECTBO BKITFOYCHHBIX
MIPOEKTOB)

e CrnoxHocTh cbopa HHGOPMAITUN — KPUTEPHI
ot 1 (ouens mpocto) A0 10 (cnoxkHO)

IMocne mpoBeneHusi aHanu3a ObUla COCTaBJIEHA
TabnuIa pe3yabTaToB U C/IeJIaHbl BHIBOJIBL.

Pe3ynbratsl

1. COCOMO 81 — oauH n3 mepBbIX 1aTaceToB, C
KOTOpPBIM PabOTaIM HCCIEJOBATENH MPOEKTHOTO Me-
HEeDKMeHTa, omyonukoBad B 1981 r. iMenHO OH mO-
ciryxun 6a3oit s co3nanus mozaeneir COCOMO wu
COCOMO II Bappu boama. BxirouaeT B ceOst TaHHEIC
63 mpoextoB u 17 arpubyToB:
rely numeric
data numeric
cplx numeric
time numeric
stor numeric
virt numeric
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e turn numeric
acap numeric
aexp numeric
pcap numeric
Vexp numeric
lexp numeric
modp numeric
tool numeric
sced numeric
loc numeric

e actual numeric

JlanHble aTpUOYTHI SABJSFOTCS aTpUOyTaMu MO-
nenmu COCOMO u moToMy JTaTaceT MOXKET OBITh JICTKO
HMHTETPUPOBAH JJIs TPOBEPKUA MOJENIECH, UCIONB3YIO-
mux COCOMO u COCOMO 1I.

CH0XHOCTE cOOpa TaHHBIX MOXKHO OLIEHHUTH, KaK
6.0.

2. Naracer NASA 93 — Habop manHBIX 0 93 mpo-
exktax NASA ¢ 1971 no 1987 rr. Britouaet cnenyto-
He aTpuOyTHL:

e category of application // onuceiBaeT xaTero-
puto mpoekta (Avionics, application_ground, avion-
icsmonitoring, batchdataprocessing, communications,
datacapture, launchprocessing, missionplanning, moni-
tor_control, operatingsystem, realdataprocessing, sci-
ence, simulation, utility)

o forg // Ha3eMHBIN MM BO3IYLIHBINA MPOEKT

o center //meatp HACA, B KOTOPOM BEIICS IIPOCKT

e year //rox pa3paboTKu

e mode //ctuis pa3pabotku - embedded,or-
ganic,semidetached

o rely {vl,I,n,h,vh,xh} /farpubyT Mmomenru COCOMO

o data {vl,l,n,h,vh,xh} /fatpuGyT Mmogxenu COCOMO

o cplx {vl,I,n,h,vh,xh} //atpubyt mogeru COCOMO

o time {vl,1,n,h,vh,xh} //atpubyt mogenu COCOMO

o stor {vl,I,n,h,vh,xh} //atpuGyTt mogenu COCOMO

o virt {vl,1,n,h,vh,xh} //atpuGyt momenru COCOMO

o turn {vl,I,n,h,vh,xh} //atpubyt mogenu COCOMO

e acap {vl,I,n,h,vh,xh} /fatpubyT Mmomenu COCOMO

e aexp {vl,I,n,h,vh,xh} /fatpubyt monenu
COCOMO

o pcap {vl,I,n,h,vh,xh} /fatpubyt monenu
COCOMO

o vexp {vl,l,n,h,vh,xh} //atpuGyT Monenu
COCOMO

o lexp {vl,I,n,h,vh,xh} //atpuGyt mogernu COCOMO

e modp {vl,I,n,h,vh,xh} //atpuGyt moaenu
COCOMO

o tool {vl,1,n,h,vh,xh} //atpubyT Mmomenru COCOMO

e sced {vl,I,n,h,vh,xh} //fatpubyt mogenu COCOMO

o equivphyskloc — 06beM npoekTa B ThICSYaX CTPOK
koaa (SLOC)

o act_effort — konuuecTBO YeTOBEKO-4ACOB

JlaHHBIN naTaceT UMeeT HEKOTOPhIE CIelaTu3H-
poBanHbIe oy (meHTp pa3padorkn HACA, ctuib pasz-
paboTKH, KaTeropusi), a TAaKXkKe, 9T0 0COOEHHO IIEHHO —
atpubyTsl Mmogenu COCOMO, 49To nenaeT ero Xopo-
MM BEIOOPOM JIJIs1 BANUIANN MOJIENEH, NCTIONB3YIO-
mx Moaers COCOMO st pacdera mapameTpoB Mpo-
ekra. M3-3a 60JIBIIOro YKcia MoJIeH CII0KHOCTH cOopa
JaHHBIX MOYKHO cYUTaTh 7.0.

3. Jaracer Albrecht ony6aukoBan B 1983 . u co-
JepKuT AaHHble 24 npoekToB u 8 atpubytos (Albrecht
and Gaffney, 1983a). Nmeronuecs aTpuOyThI:

e Input numeric
Output numeric
Inquiry numeric
File numeric
FPAdj numeric
RawFPcounts numeric
AdjFP numeric
Effort numeric

Jlatacer aHaIM3MpyeT BXOZbI, BBIXOJBI, PaOOTy C
(aiiTaMu ¥ KONNYECTBO (QYHKIMOHAIBHBIX TOYEK pa3-
pabarbiBaeMOii IporpaMMBbl — T.€. COOpaHHbIE TaHHbIC
1o Oonpleil yacTy HaleJIeHbl Ha TeXHHYECKHE Tapa-
MeTpsl npoekta. CloKHOCTH cOOpa JaHHBIX MOXKHO
OLICHUTS B 6.0.

4. Tatacer Desharnais — Habop maHHBIX, OOBITHO
AMEHYEMBIH 10 paMIIIHN OTHOTO M3 aBTOPOB, BKITFOUA-
IOIIH B ce0s JaHHBIE 10 77 3aBepIICHHBIM U 4 He3a-
KOHYCHHBIM IIpoeKTaM. M3HayalksHO OBUT OITyOIMKO-
Bad B 1989 r (Desharnais, J.; Shepperd, M.; Schofield,
1989). Birovaet crneayronme aTpruoyThL:

e TeamExp numeric //usmepsiercst B rogax
ManagerExp numeric //u3MepsieTcsi B rogax
YearEnd numeric
Length numeric
Effort numeric //B uenoBeka-uacax

e Transactions numeric //kojau4ecTBo JOTHYE-
CKHX TpaH3aKLUUH

e Entities numeric //KOIHYECTBO CYINTHOCTEH B
MOJICNN TaHHBIX

e PointsAdjust numeric

e Envergure numeric

e PointsNonAjust numeric

e Language

Tak kak JaHHBIA AaTaceT UMeeT JaHHbIe 00 00b-
eMe paboT o MPOEKTY, KOTUIECTBY CYIIHOCTEH U mpo-
€KTOB — KPUTEPHUIl CIOKHOCTH cOOpa JaHHBIX MOXKHO
MIPUHSATH paBHBIM 5.0.

5. latacer Maxwell — Habop TaHHBIX, OITYOIUKO-
BaHHBIN B 2002 T. U comepkamuii nHPOPMAIHIO O 62
npoektax u 27 atpubyrax (Maxwell, 2002). Ucmosb-
3yembie arpuOyThl (Hidmi and Sakar, 2017):

e Syear numeric //roj mpoexTa

e App numeric //THI TPHUIOKEHNSA

e Har numeric //mnatdopma anmapatHoro odec-
MeYeHUs

e Dba numeric //6a3a naHHBIX
Ifc  numeric //unTepdeiic moabp3oBaTens
Source  numeric
Telonuse numeric
Nlan numeric //k0nHu4ecTBO A3BIKOB Pa3padOTKU
TO1 numeric //yuactue 3aka3zunka

e T02 numeric //aieKBaTHOCTb OKPYKEHHs pa3-
paboTku

e TO03 numeric //10CTYHOCTH COTPYIHUKOB

e TO04 numeric //ucmonb30BaHKe CTAHIAPTOB

e TO5 numeric /UCcrIonb30BaHUE METOLOB

e TO06 numeric //ucronbp30BaHNE HHCTPYMCHTOB
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e TO7 numeric //moruueckas CIOXHOCTb TIPO-
TPaMMHOT'0 00eCTIeYeHUs

e TO08 numeric /u3MeHYNBOCTb TPEOOBAHNUS
T09 numeric //TpeboBaHus KayecTBa
T10 numeric //tpe6oBanust 3pHeKTUBHOCTH
T11 numeric //TpeGoBaHMA K yCTaHOBKE
T12 numeric //HaBBIKY aHATI3a COTPYIHUKOB
T13 numeric //mpuKIanHbIe 3HAHUS COTPYTHH-

KOB

e T14 numeric //HaBBIKE pabOTHI C IEPCOHAIOM

e T15 numeric //koMaHHbIC HABBIKK MICPCOHANIA

e Duration numeric //ATUTENBHOCTE HPOEKTa B
Mecsax

e Size numeric //pasmep mpoekTa B (YHKIHO-
HaJIbHBIX TOYKax

e Timenumeric

o Effort NUMeric //Tpy10eMKOCTh MPOEKTa B
YEIIOBEKO-Jacax

Haracer Maxwell oTnugaercss OT HpeABIIYIINX
PacCMOTPEHHBIX TEM, YTO OOJNBITHHCTBO ATPHOYTOB TE-
Tepb OTPaXKAIOT He TEXHMYCCKUE XapaKTEPUCTUKHU pa3-
pabaTbIBaeMOTro MPOrpaMMHOT0 00ECIeUeHHUs, a U3Me-
pHMBbIE aCHIEKThl KOMaH/Ibl M 3aKa34YWKa — UX HaBBIKH,
TpeOOBaHUS K MPOEKTy, Yy4acTHe 3aKa3uhkKa U [p.
CnoXHOCTh cOOpa JaHHBIX MOXKHO OLICHHUTH B 8.0.

6. latacet ISBSG siBisieTcst KOMMEPYECKHM TIPO-
JYKTOM OJHOMMEHHOW opraHu3aiuu. KiodeBoe ero
OTJIIMYHE OT PACCMOTPECHHBIX JaTACETOB — MOCTOSHHAS
oOHOBIsIeMOCTh. [Ipu TpemocTaBICHUH KOMMEp4e-
CKOTO JOCTYTIa 3aKa34MK MOJyJaeT JaHHBIE BCEX IPO-
€KTOB 3a MPEABIIYIIIHA TO, T.¢. HAnOoIee aKTyaIbHEIC
naunbie (ISBSG, 2020). Ipu stom nmaracer obnagaer
3HAUUTENBHBIM 00beMOM — okoJio 9100 mpoekToB 3a
2019 roa u rmyounoi 1o 250 moneit. Kaxxmomy u3 mpo-
€KTOB NPHUCBOEH PEUTUHI KayecTBa, OIpeAessieMbli

TIIPY BKJIIOYEHHUH OTYEeTa B perio3utopuii. Habop noneit
ACIUTCA Ha I'PpYyHIIbL:

e Rating
Software Age
Major Grouping Attributes
Sizing
Effort
Productivity
Other Metrics
Schedule
Phase Dates
Effort Attributes
Project Attributes
Documents & Techniques
Avrchitecture
Tool data
Size Attributes
Additional data
Grouping Attributes
Quality
Product Attributes
Estimates
Primary project goals
Project team
Survey data
Reuse
Costs (ISBSG and Data, 2016)

CnoxHOCTh cOopa W BepUHUKAIMKA TaHHBIX
MOXHO orleHuTh B 10.0 n3-3a Gonpmmx o0beMa u TITy-
OWHBI JaTaceTa, a TakKe IMUPOKOMY CIIEKTPY coOupae-
MO HH(pOpMAaLHH.

CBopmHas Tabinma XapakTEpUCTHK IPOaHAIH3H-
POBaHHBIX JIaTACETOB MpeCTaBIeHa B Taduule 1.

Tab6muna 1
CBoJHbIE XapaAKTEPHUCTHKH IATACETOB
Kpurepuii/laracer COCOMO 81 | NASA 93 | Albrecht | Desharnais | Maxwell | ISBSG
O6beM (KOJIMIECTBO MPOEKTOB) 63 93 24 81 62 9100
Iny6uHa (KOIMYeCTBO ToJIei) 17 22 8 11 27 250
AKTyanbHOCTB (ToJ1 MyGIHKALUK) 1981 1987 1983 1989 2002 2020
CnoxHOCTH c60pa HHPOPMALUH 6 7 6 5 8 10

BBIBO/]

[IpoaHanu3upoBaB U CpaBHHUB XapaKTEPUCTUKHU
CYLIECTBYIOIIMX Ha JAaHHBIH MOMEHT JaTaceToB,
MOJKHO CJIeNIaTh BBIBOJI, YTO JJISI Pa3pabOTKH MOJICICH
Ha OCHOBE HEHPOHHBIX CeTEH M MAIIMHHOTO O0yYeHUS
nydimie Bcero mompoinet paracer ISBSG B Bunmy 60:16-
IIOTO YHUCIIa MOJIeH U cOOpaHHBIX MpoekToB. Hemaro-
BaXHBIM (DAaKTOPOM SIBIISIETCSI €T0 PETYISIPHOE OOHOB-
JICHHE.

Ecnm xe He OpaTh B pacueT KOMMEpPUYECKHE MPO-
IyKTBl — HAWIy4IIdM BbIOOpOM OyaeT pgaTacer
Maxwell, mpumedaTensHBIN eM1e W TeM, YTO OH yaAe-
JIieT BHUMAaHHUE HE TOJIbKO TEXHUYECKUM MapaMeTpam
€aMoro MpoJyKTa, HO €lle U MapaMeTpam MPOEeKTHOTO
MEHEKMEHTA.

Hawmnyunium xe BapuaHToOM OyJeT HCIOJIB30BATh
BCE JIATACETHI, HO PACIIOJIOKUTH UX IO TIOPSIIKY yOBIBa-
HUS JaThl MyOJMKAIUN U TPH TCCTHPOBAHUM MOJICIH

yAensaTh HauOonbpllee BHUMaHue AaHHBIM ISBSG m
Maxwell.
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Annomauusn

B cmamve paccmampusaemces npoyecc ynpaenenue cemvio CHymMHUKOBOU C8:3U, OCYUJeCMENAeMblll 8 pedib-
Hom macumabe epemenu. Cemb CHYMHUKOBOU C6:3U paccmampueaemcs, Kak ounamudeckas cucmema. Cghopmy-
AUPOBAHA 300a4a YNPAGLeHUsi Cemblo U NOKA3AH NOOX00 K pPeuleHuio makol 3a0aiu Memooom ONMUMAIbHbIX

cmpamezutl.
Abstract

The article discusses the process of managing a satellite communications network, carried out in real time.
Satellite communications network is considered as a dynamic system. The network management problem is for-
mulated and an approach to solving such a problem by the optimal strategy method is shown.

Knroueswvte cnoea: cemo cnymHuKoeoﬁ Ces43U, cucmema ynpaejerus, ynpaejiouue 60306110111614}1, nocneoo-

6amejlbHoCmMb URmMepeajlos.

Keywords: satellite communications network, control system, control actions, interval sequence.

Jia ynpaBiueHUs CUCTEMOW CIyTHUKOBOH CBSI3U
UCIOJB3YETCS. aBTOMATU3UPOBAaHHAs CUCTEMA YIPaB-
JICHHs, BKJIIOYAIOIIAs ITyHKTHI, CpeicTBa U KaHaJbl. C
(hopMabHON TOYKH 3pEHUS YIPABICHHE OCYIIECTBIISA-
eTcs myTeM (pOpMHUPOBaHMS, U peau3alid B MOMEHT
Bpemenn { i-ro BekTopa ympaBsomuUX Bo3AeHCTBHIL

ul (t) U3 MHOXXECTBaA U . Ilo Hammawmro mnmponecca Be-

JICHUSI CBSI3M BO BPEMsI pEaTH3aIMH YIIPABIIIOLINX BO3-
JEWCTBHH TOCIETHHE MOXKHO pa3leiuTh Ha JBa
KJacca:

1) Hepaspymaromue yOpaBISIOIIHE BO3JCH-
CTBHS — YNPABIAIOMINE BO3ACHCTBYSA, HE PUBOASAIINE
BO BpPEMsI MX pEaTH3aIK K OOPBIBY CBS3U: N3MEHECHHUE
BBIXOJHON MOIIHOCTH IepeAaT4yuKa, IOCTUPOBKA aH-
TEHHBI, PEeryJIMpOBKa YCUJICHHUS IPHEMHUKa U T.A. Ode-
BUHO, 4TO Jr000€ Hepaspylaroliee BO3ACHCTBHE SB-
JISIeTCS TAKOBBIM TOJIBKO B OIPEJCICHHOM JAHAaIa30He
W3MEHEHHUS YIPaBIsIeMOro MapaMeTpa.

2) paspyllalolliude YIpaBIAIONME  BO3ACH-
CTBHS — YNPABIAIOIINE BO3ICHCTBHS, IPUBOISIIINE BO
BpeMs X peallu3alny K OOpBIBY CBS3U: EPEX0] Ha HO-
BBII PETPAHCIATOP CBS3M, M3MEHEHHE BHJIAa CUTHANA U
CKOPOCTH pabOTHI PAANOCPEACTBA, N3MEHEHHE YaCTOT
nepesiauy v IpremMa u T.J1.

Kaxomy ynpasisomemy Bosaeiicrsuio U, (t)

MOXXHO IIOCTaBHUTh B COOTBETCTBUC BpCMCHHOﬁ HUHTEP-
BaJl MpOoNaJgaHHudg CBA3W BO BpEMs C€ro pcajln3aluu

Atnpon i (t) . 3asucumocts Al

YTO MHTEPBaJ MPOMAJAHUS CBSI3H WM IPOJOIKUTENb-
HOCTb pPeain3allii YIPaBIIAIOIIEr0 BO3ACHCTBUS 3aBU-
CAT HE TOJILKO OT COJEPXKAHUS YIPABICHUS, HO U OT
MOMEHTa ero ucronaHeHus t. Dta 3aBuCHMOCTH OTpa-
’KaeT HAJIMYKME pecypca ynpaBisieMoro 00beKTa B MO-

por | or t o3mauaer,

MCHT BpEMCHU t Ha peajin3aliuio YIpaBJICHUA ul .

VYnpaBneHue CceTbl0 CIYTHUKOBOM CBA3H OCY-
IIECTBISIETCST B peajbHOM MaciuTabe BpemeHu [1].
Y4uTHIBasA, UTO CETh CIlyTHUKOBOM CBSI3U SIBIISICTCS M-
HaMUYECKON CHCTEMOM, MaHHas MOCTaHOBKAa 3aJadyu
HMMEET CIEAYIOMIHI BUI;

DXy (1) Xy (0), ¥(8), T)—>max

rae @(T ) — 3¢ (}HEeKTUBHOCTH PYHKITMOHUPOBAHHUS

CETHU CITyTHHKOBOI CBSI3U HA HHTEPBAJIC BPEMEHHU T;
XBHCIH (t) € XBHeLH' XBHyT (t) € XBHyT '
U(t) eU - BHEIIIHUE, BHYTPEHHUE BO3MYIIAIOIINE
1 YTPaBIISIONINE BO3ACHCTBYSA, ICHCTBYIOIINE Ha CETh

B MOMEHT BPEMCHHU t; y(t) eY - PEaKIys CeTH.

B kavecTBe mpumepa pacCMOTPHM JMHHIO CITYT-
HHUKOBOH cBsi3H. [IpencraBumM mpouecce ee GyHKIIMOHH-
POBaHUS KaK I10CJIEA0BATEIFHOCTh YePETYIOLIXCS UH-
TEPBAJOB HAJIUYUS U OTCYTCTBHS CBS3U IPOJOIDKH-

TCJIBbHOCTBIO At AtOTC k COOTBETCTBCHHO, I'/IC

Han K
k — mopsakoBbIit HOMep uHTepBana. B cBoro o4epens,
WHTEPBAJIbl HAIUYUS CBS3HM PA3IMYAIOTCS KaYECTBOM
MPEI0CTABIISEMbIX YCIYT.

ITpu 0OpBIBE CBA3U YKCIIO OOCITYKUBAIOIIMX MTPHU-
00poB (KaHAJOB CBSI3U) CKA4YKOM YMEHBIIAETCS JI0
HyJs1. O4EeBHUIHO, YTO U BEPOSTHOCTH 3aHATHSA JTI000T0
YHC/Ia KAHAJIOB TaK JK€ CKAYKOM YMEHBINACTCS 0 HYJIS
U OCTAeTCs PABHOI HYJIIO HA BCEM HHTEPBAJC OTCYT-

CTBHUA CBA3U AtOTC k - HOHﬂTHO, 4qTo O6CJ'Iy)KI/IBaHI/I€

3asBOK Ha 5TOM MHTEPBAJIC HC IMPOUCXOAUT. HpI/I BOC-
CTAHOBJICHUM CBA3U MPOUCXOJUT HAITIOJJHCHHUC KaHAJIOB
3ajdBKaMH, a BEPOATHOCTU 3aHATUA IMPOU3BOJIBHOTO
Yurcjia KaHAJIOB M3MCEHAIOTCA OT HYJA A0 CTallMOHap-

HOTO 3HaueHus. Takum obpas3om, 3a K -m HUHTEPBAJIOM
OTCYTCTBUSI CBSI3H CIIEAYET ( K+ 1) -i HHTEpBaJ — MH-
TepBaJl HECTALMOHAPHOW PadOTHI pajMOIMHHUM JJIH-
TENLHOCTBIO AtHeCT k+] - Takum oGpasom, (k + 1) -

1 MHTEpBaJl HAJIMYUS CBS3U COCTOUT U3 IIPOMEKYTKOB
HECTAlMOHAPHON U CTAIIMOHAPHON PaOOTHI JUIUTENBEHO-

CTBIO AtHeCT K+1 u At
AtHan k+1~ AtHGCT k+1t At
B xauectBe npumepa Ha pucyHke | mokaszaHa mo-
CJIEIOBATENIbHOCTh MHTEPBAJIOB HATMYUS U OTCYTCTBUS
CBSI3H, TIOPOXKICHHBIX pean3aiueil B MOMEHT BpeMEHH!
i-r0 pa3pymIamIero ynpaBisiioIero BO3AeHCTBHSL.

B sTtom crydae AMUTENBHOCTH MHTEPBANa OTCYTCTBUS

crau k+]  TaKHX, dTO

crarg K+1 -

CBA3U AtOTC k paBHa MIUTCIIbHOCTHU UHTEPBAJIa I€pe-

CTpOMKHU At

Tport i *
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HaJIMYUe CBSA3H |  OTCYTCTBHE CBSI3H HaJU4YHE CBSI3U
HECTAlMOHAP- | CTALIMOHAPHBIHA
HBIH PEXUM pexKUM
t
AtHan k—1 T AtOTc k = Atnpon i AtHeCT k+1 AtCTaI_[ k+1
u; (t) <
AtHan k+1

PucyHOK' 1. ITocreoosamenvrocmo UHmMepeanNoe Haaiudusl u omcynmcmeust C6:3uU

Ecnu cBs3b BoccTaHaBIMBAeTCs MOCHE peanu3a-
IIUH YTIPABIISIONIETO BO3ACHCTBHSA Ui (t) , TO, B 00IIIEM

cilydae, CTPyKTypa CHCTEMBI MacCOBOTO OOCITyXXHBa-
HUS, Ka4ecTBO OOCITYXHMBaHH 3asBOK Ha MHTEpBalIax

HaJIn4YusA CBA3HU (k _1) nu (k + 1) OTJIIMYAaKOTCA B

COOTBETCTBHH C YIPABJIAIOIINM BO3JeiiCTBHEM Ui (t) .
3ajava ynpasieHHs ceThlo GopMynupyercs cie-

IYIOIIUM 00pa3oM: B YCIOBHSX BO3MYIICHHI X(t)

HalTH TaKoe YIPaBJISIOIIEE BO3JCHCTBUE Ui(t) u3

muoxecta U | peannsarms KoToporo B MOMEHT Bpe-
MCHHU t KOMIICHCHUPpOBaJa 6]:1 OTCYTCTBHC CBA3U Ha UH-
TepBaje ero Peann3allii.

. 1t 1
gt h=1 = t{: 6,(D)z2(r)dz - = |

*

Tt

H Tpe6yeMLIe MNPOAOJIKUTCIIBHOCTh U

BpeMs Hayasla 0OCITyKHBaHHS 3asIBKH; Z(t) — yHK-

nusl  IMOOLUPEHHS; 51/1 (t) — (yHKUHA-THIUKATOP

B paborte [2] paccMoTpeHa GyHKIHS TOTEPb,
TIPUTOIHAS AJIsL YIIPABIICHUs 00CITy)KMBaHHEM 3asiBOK
B CETH CIIyTHHUKOBOI! CBSI3U Ha KOHEYHBIX HHTEpBaIax
BpPEMEHH:

K n(Tk)
JK(T):kzl Zl Ag-i(Tk) >0, 1)
=1 i=

rre K, T - ancno HHTEPBAJIOB U 00IIast mpo-

JOJIDKUTCIIbHOCTD Ha6J'IIO,Z[CHI/IiI; n(TK) — YHCJIO 3a-
SABOK, HaXOOAIUXCA B CETU Ha MHTEPBAJIC TK ) A ,

J_;j —Bec u notepsHHas 53PEKTHBHOCTS i-if 3asBKH

£min ¢

z(7)dz;

t

HaJIN4YHUA O6CJ'Iy)KI/IBaHI/I$[ 3a4BKM B MOMCHT t,

min
tK (t) — MHUHUMQJIBHO BO3MOKHOE€ BpEMsI OKOHYa-

HUS 00CITY)KUBaHHUS 3asIBKH.
Beenem dynKImIO

. K on(T)
O(T)=minJ (T)=min ¥ 5 Ag_ (T, @
{ug} {u} k=1 i=1

rae QK (T) , {Uk } — (yHKIIUSA TOTEPh U TO-

CJICAOBATCIbHOCTD YIIPABJIAIOIINX BOSHGﬁCTBHﬁ na K-
maroBom mnpounecce yrpabJCeHUsI COOTBETCTBEHHO,

Uk — yIpaBIsioIee BO3IeHCTBIE Ha K-M HHTepBae

j

mckpernsarn; J_; (Tk ) Uk) — MOTepstHHAs 3¢-
(EeKTHBHOCTH 0OCITYKUBaHUSI i-i 3asBKU Ha K-M WH-
TepBasie AMCKpeTH3alyy, 3aucsmas ot Uy .

Bocnons3oBaBmmch MPUHIUIIOM BAPpUALTMOHHOTO
HUCYHUCIICHUAA, 3alIUIIICM

n(Ty n(T:
O (T)= min min ...min _(Zi)pig—i(-rliul)+ _(Zi)Aig—i(rz’uz)+---+
2 uk = i=

U u

n(Tk)

+ 21 A (T uy) |
=
AHHI/ITI/IBHOCTB (2) TO3BOJIACT 3aIIUCaTh 3TO COOTHOMICHHUE B CJIICAYIOIEM BU/JC!

6 (T)=min [n(ZTl) A9 (T u) +
up i=1

. . (2
+ Mmin...min< >
us Uk i=1

) n(Tk)
A (Th,Up) +...+ El AL (T Uk ) ¢ |- ®)
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OueBugHO, 4YTO BTOpPOE CjlaraeMoe  ecTb
(9K—1(T - Tl) — (hyHKIHA TTOTEPH B (K — 1) -Ia-
TOBOM IIpOIIECCE YIPaBICHUS, KOTOPbIH HAYMHACTCA C

QK (T) =min |:n(Zle)

W i=1
JlaHHOE BBIpaXXEHHE ECTh HCKOMOE PEKYPPEHTHOE

COOTHOIIIEHHUE, CBA3BIBAIOMICE PA3JIMYHBIC YICHBI I10-

CJIE/IOBATENILHOCTH {Qk},rz[e k=1.K.
Hasosem K -wazosoii cmpamezueti TOCIE0Ba-

{u ),

k=1..K. Crparernio, IOCTABIAIONIYI0 MHHH-
MaJIbHOE 3HAYCHUE (DYHKIMH MOTEPh (2) WK JArOIIYI0

TENBPHOCTh  JOIMYCTUMBIX  YIPaBICHUH

9K (T) , HA30BEM ONMUMANLHOU CIMpame2uei.

B atoMm ciydae pekyppeHTHOe cooTHOIIeHue (4)
BbIpakaeT CBOKWCTBO ONTUMAJIBHBIX CTPATEruil, U3BECT-
HOE KaK npunyun onmumaiviocmu benivana:

OntuManbHas cTpaTterds o0JamacT TeM CBOW-
CTBOM, YTO, KAKOBBI ObI HU OBLIIM HaYaIbHOE COCTOSHUE
W HayaJbHOE peIIeHUe, TMOCIeAYIOIue pPEeIICHUsI
JIOJDKHBI COCTaBJIATh ONTUMAJIBHYIO CTPAaTErnio OTHO-
CUTEJIBHO COCTOSIHUS, SIBJISIOLLErOCs pE3yJIbTaTOM Iep-
BOT'O PELIEHUS.

OnTuManbHas CTpaTeTys HIIeTCs coraacHo (4) Ha
rpade TOMyCTUMBIX YIPaBJICHUH, HAIPUMEDP, METOJIOM
JIMHAMHUYECKOro mnporpammupoBanus. Kaxnoe momy-

YK 004.588

HHTEpBaJa T . CrnemoBarenpHo, BbeIpakeHue (3
2

MOJKHO YIIPOCTHUTb, IPHIAB €My CICIYIOIINI BUM:

AG (Tot) + Ga(T —Tl)] @

CTHMOE yIIpaBJeHHE 0TOOpaXkaeTcs pedpom, CoeauHs-
IOIINM TIapy COOTBETCTBYIOIIMX peXHMOB. Kaxmomy
pebpy Ha3Ha4yaeTcs Bec B COOTBETCTBHH C (1).

JlnHaMudeckoe mporpaMMHUpoBaHre (HOpMaIEHO
YKa3bIBACT MPOLEAYPY MPHUHATHUS PEIICHUNA B TEKYIIEM
BpemenH [3]. Ho OHO He CITOCOOHO PElIUTh ATy 3a1a4y
Ha MPaKTHKE M3-3a 0ONBIIOro o0beMa JaHHBIX U pa3-
JIMYHBIX HEOIPEAEIeHHOCTEH, BOSHUKAIONINX ITPH 3KC-
IJTyaTaliy CeTH CyTHUKOBOM cBs3u. [Ipencrasnsercs
LesIeco00pa3HbIM CTPOUTH YIIPABICHHE CETHIO B peajb-
HOM MaciuTabe BpeMEHH Ha OCHOBE MEHEe CTPOTHX B
IUTaHe MTOUCKa ONTHMANBHOM CTPaTeruu, HO 0oJiee KOH-
CTPYKTHBHBIX METOJIOB CHTYAI[HOHHOTO YIIPaBJICHUSI.

Cnmcok Jurepatypsl
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This article will examine the resources for teaching students of various universities. A study of the use of

Internet platforms for training and self-development.
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B 21 Beke c0KHO MPEACTaBUTH CBOIO JKU3HB 0€3
MH(OPMAMOHHBIX TeXHONIOTUH. OHU OKPYXAIOT HAC
MOBCIOZY: JOMa, Ha yiuIle, Ha padote. Mbl cMOTpUM
(UITBMBI, UTPAaEM B UTPbI, CO3BAHUBAEMCS C APY3bIMH;
OJTHAKO TEXHOJIOTMH MOTYT SIBIISITHCS HE TONBKO pas-
BJICYECHUSIMH, HO M TUIAT(OPMOH T MOTydeHHS Kade-
CTBEHHOTO 00pa30BaHUs.

Stepic sBisteTCS POCCHICKO#M 06pa3oBaTENBHON
wiaTGopMoii ¥ KOHCTPYKTOPOM OECIUIATHBIX OTKPBI-
TBIX OHJIAITH-KYPCOB U YPOKOB. [1]

JlaHHBIH pecypc MO3BOJSIET MOJIB30BATENISIM CO-
3/1aBaTh Pa3IM4HbIC OHJIAHH-KYpCHI, TECTHI C aBTOMa-

@Steplk Katanor Moukypcel Cospatb

THYECKOI NMPOBEPKOH, MOMEHTAIILHOM 00paTHOI CBS-
3bI0 U MHOTHM JpyruM. B mporecce mpoxoxaeHus
JUCHUIUIMH CTYIEHTBI MOTYT OOINAThCS C APYTHMH
TIOJTb30BATEISAMH, a TAK)KE 3a/1aBaTh BOIPOCHI MPEMO-
nmaBateo. [2]

BonpmmHCTBO KypcoB Ha Iutatopme Harpas-
JICHBI HAa M3YYCHHE MIPOTPaMMUPOBAHUS, MATCMATHKH,
6nonoruu. Kypcel JOCTymHBI Kak Ha PycCKOM, Tak M
AQHTJIMHCKOM sI3bIKE. 3a4acTylo JaHHBIH pecypc Huc-
MOJI3YIOT CTYAEHTHI ISl MOBBIIIEHUS CBOUX HABBIKOB
WM U3YYEHHIO KaKOW-TM00 TeMBI ¢ HyJsl. JlaHHbIH pe-
CypcC sIBIII€TCS OAHUM U3 CaMBbIX MOIYJISIPHBIX, HA HEM
3apEeruCTPUPOBAHBI OKOJIO 2,5 MIIH. YETOBEK.

Pycckuin OL" Oxana (12)

Co3paHue AUCTaHLMOHHOIO Kypca.

AnbtepHaTubl Moodle

Edmodo, Google Classroom, Classmill, Cloudschool.

O kypce

B Kypce paccMaTpuBaloTCs anbTepHaTusHble Moodle cucTeMbl AUCTAHUMOHHOIO
(anekTpoHHoro) o6yyenusn: Edmodo, Google Classroom, Classmill, Cloudschool.

[na Koro aTtoT Kypc

3 yyawmxcs

BecnnaTtHoO

WTb Ha KypC

YUuTbCA MOXKHO Cpasy

[Ons wupokoro Kpyra nonb3oBarenen, Kotopble WHTEepecyrTCsa BonpocamMu

npumeHenus UKT B o6pasoBaHum

Ysepenublﬁ nonb3oBaTtesib NepcoHanbHOro KoMnbOTEPa

B kypc BxogaT

27 ypokoB
9 TectoB

1 UHTepakTMBHanA 3ajava

Pucynox 1. Uumepdetic unmepnem-pecypca Stepic

Emre ogHO# monyisipHON MHTEpHET-TIAaTGOpMOit
spisiercs SoloLearn. C ee OMOIIBIO MOYKHO U3Y4YHTh
SI3BIKH TIPOrPAMMHPOBAHHUs U ero ocHOBbI. 36,654,163
YelloBeKa 3aperruCTPUPOBAaHBl B CEPBHCE HA JAHHBIN
MoMeHT. CucteMa [OCTylHa Ha Ha BCEX OCHOBHBIX
yCTpOHCTBax u miatdopmax. [3]

SoloLearn npenocrasisier 6ecruiaTHbie 00y4aro-
IIME TECTHI MO 8 s3bIKaM MPOrPaMMHUPOBAHMS, & TAKXKE
HTML, CSS, jQuery u SQL. B 1anHOM npui1oxeHHH
HET CyXHX BBIJIEp)KeK U3 O(UINAIBHON JOKYMEHTAN!
1o s136IKy. OOy4eHHUe MoCTPOEHO HAa KOPOTKOM 00bsC-

HEHHUHU OCHOB M OTPOMHBIM OJIOKOM IPAaKTHUK C MHOXeE-
CTBOM TECTOB, HeCO‘-IHPIHeﬁ, KOMMCEHTapUiAMH, a TAKXE
BO3MO>KHOCTBIO 3a/1aTh BOTIpOC. [4]

HNHTepecHO 0COOEHHOCTBIO CHUCTEMBI SIBIISETCS
BO3MOKHOCTE OTIIPABUTHL BBI3OB APYIOMY YEIOBEKY,
HU3YYaroIIeMy 3TOT YPOK. ITO MOXET OBbITh, KaK Barll
JYYIINH APYT, TaK U aOCOTIOTHO HE3HAKOMBIN YEJIOBEK.
Pa3paboTunku cuuraroT, 4To B (popmMare COpeBHOBaA-
HUH y CTYJICHTOB €CTh OOJIbIIIE CTUMYJIAa U3Y4aTh YTO-
160. [To MHEHHIO TICHXOJIOTOB, JaHHBIH METOJ MOBBI-
I1aeT KUBYIO KOHKYPEHIIUIO 1 MOTUBHUPYET I10JIb30Ba-
TeJiel n3y4yaTh HOBBIE 00JIACTH.
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O

SoloLearn: Learn t Learn C++ Learn Java
ScloLearn ScloLearn SoloLearn

L & 8 & L8 & & & e & & &1
Learn C# Learn CSS Learn SQL
ScloLearn SoloLearn SoloLearn

L 8 8 2 L 8 8 8 TRk ki

Learn HTML Learn JavaScript Learn Python
SoloLearn SoloLeamn SoloLearn

L8 8 & & L8 8 & &) b e & & 8]

Learn PHP Learn Ruby Learn Programm
SoloLearn SoloLeamn SoloLearn

L 8 88 La 8 & & L B & &

Pucynox 2. Bvibop kypcos ons usyuenus ¢ SoloLearn

B pamkax aHanmu3za npuiIOXKeHHUH, HAIIPaBIEHHBIX
Ha TOBBIIIICHNE HHTEJUIEKTYaJIbHOTO Pa3BUTHS CTYACH-
TOB, OBUIO MPOBEJCHO HCCIIEOBAaHUE IOJb30BaTENeH
Wutepner ot 18 mo 25 net. Onpoc ObLT HAPABJICH HC-

M0JIb30BaHNE MHTEPHET-PECYPCOB, HA OCHOBAHUM KO-
TOPOTO MBI MOXEM CJIeNIaTh CIEAYIONIe BEIBOABL: 84%
OIPOIIEHHBIX XOTh pa3 MCIOJIb30BaIN 00pa3oBaTesb-
HBIE CUCTEMBI JUI 00y4eHui, a 16% HuKorna He B3au-
MojeiicTBoBau ¢ online pecypcamu.

Hcnonb3oBaHue HHTEPHET-PECYPCOB

" Ucnonp3osan online mardopmel 11t 00ydeHus

" Hukorna He ucmonb3oBan online miargopmsr

PucyHOK 3. ﬂuazpazwwa npoYeHmHoco COOMHOULEHUS ONPOUEHHbLX nonvzosamerei cemu Hﬂmepﬂem

W3 BblIECKa3aHHOTO MOKHO 3aKIIIOYUTh, YTO,
OOJIBIIMHCTBO CTYJEHTOB HCIIOJIB3YIOT JUISi CBOETO
o0yuenust online o6pasoBarenbHble MIATGOPMBL. JlaH-
Hasl TeHJEHIUs 0c000 pacrpocTpaHeHa cpeay o0yda-
FOLINXCS TEXHUYECKUM CIICIHAIBHOCTSAM, T.K. JIIOAH,
UCIHONB3YIOIUe HMH()OPMALMOHHbIE TEXHOJIOTUH B
odraitH o0ydeHnH, OOJBIIE OCBEIOMIICHBI O BO3MOXK-
HOCTSIX B ceTu IHTepHeT.

Hcnonb30BaHHbIE HCTOYHUKH:

1. Crarpsa «O0Opa3oBaHUE B CETH: KaK YUUTHCS B
Jy4IIMX By3aX Mupa OecruiaTHO» [DIEKTpOHHBIA pe-
cypc] URL: https://www.bbc.com/russian/features-
42226263?0cid=wsurdu..social.sponsored-

post.facebook.SMP%28AEP%29-
Freecourse.nneed2.RU-18+.Statemtn.mktg (Jlata 06-
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2. «Stepik» [Dnextponnwrii pecypc] URL:
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DEVELOPMENT OF A MULTIFUNCTIONAL FIRE TABLET

Annomauusn

Cmamobs nocesuiena pa3pa6omi<e njaaHuiema nodsicaproco 6 noHCaApHo — cnacameilbHvle Yacmu. C eﬁeape—
HUem njiaruiema nosxcapHoco 6 nodXdCapHo — cnacameilbivle Yacmu YMeHbUlUmcsi 00KyMeHmoo6opom pykoeodu—
mejisi myweHUs: noxcapa, Ymo No360um OblCMpPO U MOYHO HAumu Heobxooumylo ungopmayuro 06 obvekme.
Inanwem nponodcum OaudCcauuul Mapupym, 20e RPOU30ULIO 60320PAHUE, YKANCEM HATUYUE OIUNCAUUUX 6000~
UCNMOYHUKOS, obecneyum OauHvIMU 00 onepamueHo — maxmuqeckou xapakmepucmuke 06‘b€k’ma, 06 yepose
83pulea 2az08vix 6aLIoH08, 0 Haauyuu AXOB, o koruuecmese a00del Ha 0bvekme u meie@oHbl AOMUHUCIIPAYUU U
COOCMBEHHUKO8 0ObeKmA.

Abstract

The article is devoted to the development of a firefighter tablet in a fire-rescue unit. With the introduction of
the firefighter’s tablet into the fire and rescue units, the workflow of the fire extinguishing manager will decrease,
which will quickly and accurately find the necessary information about the object. The tablet will lay the nearest
route where the fire occurred, indicate the presence of the nearest water sources, provide data on the operational
- tactical characteristics of the facility, the threat of gas cylinder explosions, the presence of AHO, the number of
people at the facility and the phone numbers of the administration and owners of the facility.

Knwuesote cnoea: nianwem noastcapHoco, MHOZOd?yHKMMOHClJZbHOﬁ nianuien noastcaprHoe

Keywords: firefighter tablet, multifunctional firefighter tablet

HccienoBanue nianmera

[ToxapHsle paboTatoT B HanboJIee CIOKHBIX YCIIO-
BUSIX, a 3HAYUT, UM HEOOXOAUMBI TaKUe TUTAHIICTH, KO-
TOpBIe CMOTYT 3 (PEKTUBHO CIPABIATHCS C IIOCTABIICH-
HBIMH 3aJ[a4aMH, CIIOCOOHBIC CIIY)KUTh B CaMBIX JKC-
TpeMaJbHBIX  CHUTyallUsIX  TOA  BO3JICHCTBHEM
MHOYECTBa HEOIaronpusATHBHIX (PaKTOPOB.

Co3maHue IJIAHIIETOB JTOJDKHBI OYJIyT OTBEYATh
HEKOTOPHIM crienn(uaeckuM TpeboBaHmsIM. Bo — mep-
BBIX, IJIAHIIIET JTOJKEH OBITh HAJIEKHBIM, C HEJOMYCTH-
MOCTBIO OTKa30B B paboTte. Bo — BTOPEIX, KOpIyc m0JI-
XeH OBITh MPOTUBOYIAPHBIM, BBIIOJHEHHBIM H3 Me-
Tajljja WM HEOBIOIIETOCs IIACTHKA, YTOOBI H30eKaTh
MEXaHUUYECKUX MOBPEKIAEHUI. B — TpeTbuX, miuaHIer
JIOJDKEH BBIJICP)KUBATH BRICOKHE TEMIIEPATyphl — OBITH
’KapOCTOMKUM, BBICOKOTEMIIEpaTypHbIM. B — ueTBep-
TBIX, 00JaJaTh arpecCHBOCTOMKOCTHIO MPOTHB: KHC-
JIOT, 11eJI0Y€eHl, TeTKOBOCIIAMEHSFOLLUICS KUIKOCTEH,
pa3IMYHBIX Macel, OUTyMa, MOBEPXHOCTHO — AKTHB-
HBIX BEIIECTB U T.[I.

OnHO W3 KITIOYEBHIX MPEUMYIIECTB IJIAHIIETA SB-
JISIETCS] €T0 KOMITAKTHOCTh ¥ cOOp MH(pOPMAIUHU HA OJ1-
HOM HOCHTEJIE, B CPABHEHHH C NTOKYMEHTaMH, XpaHs-
muxcs B nmankax. [ImanmieT nomkeH UMEeTh Mallble ra-
0apuThl, OBITH JISTKUM W yIOOCH B WCIOJIL30BAHUU U

UMETh HAJIe)KHOE KperuieHne. HemamoBakHBIM diie-
MEHTOM YyA00CTBa CUMTaeTCs pasperieHue sxkpana. OHO
BIIISIET HA YETKOCTh TPaQuKH M BO3MOXHOCTH IIPO-
cMatpuBath (OTO B TSDKENBIX (opMmaTax. Takoe BBICO-
KO€ pa3pelIeHne MO3BOISIeT YATATh TOKYMEHTHI, HallH-
CaHHBIE MEIIKUM IIPH(PTOM.

Bremane wHTepdelcsl. YHHBepcaJdbHBIC ajar-
tepbl i wianmera HDMI u USB. HDMI — nopr, xo-
TOPBIA HWCHONB3yeTCs JIA Tepefaadyd BBICOKOKade-
CTBEHHOTO BHUieo mudposoro ¢popmara. Takoit mepe-
XOJTHUK TI03BOJIUT TOIKITIOYUTH TUTAHIIET PAKTHYECKU
K JTI0O0MY TEJIEBU30PY WIIM KOMIIBIOTEPY, Y KOTOPHIX
takxe gonkeH 0eiTh mopt HDMI. USB, cior mist ma-
MATH MICroSD, crangapTHBIN ayIuopa3beM.

O0BeM OrepaTUBHON M HAKOIHUTEIEHOW MaMSITH.
BricTpozeiicTBue miuaHIIeTa B 3HAUUTEILHON Mepe 3a-
BHCHUT TaKXe U OT 00beMa ero OINepaTUBHOW IaMSTH.
Jly4me BBIOMpATh MOJAETH C OOBEMOM OIEPATUBHOMN
mamsaty 1 I'6 u Gouee.

OmneparrionHas cucrema. J{ns ynpasieHus pabdo-
TOM TUTAHIIIETa WUCTIONB3YETCS OTACIbHAsI OTIepaIliOH-
Has cuctema. [l paboThl MOKApHBIX OHA JOJDKHA
obITh He Hrke Android mim Windows.

JlomoJIHUTETbHBIC BO3MOKHOCTH:
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- ¢oTo/ Buaeokamepa. boabIIMHCTBO TUIAHIIETOB
UMEIOT OJHY WJIM Jaxe JBe ((PpOHTAIBHYIO M ThUIb-
HYI0) KaMepbl, KOTOpPbIE MO3BOJIAT CAEIaTh (OTO, CHATH
BUJIEO U OCYIECTBIATh BUJCO3BOHKHU.

- ryo0anbHAas HABUTAI[MOHHAS CITyTHUKOBAsl CH-
crema (I'JTOHACC);

- pamuo. Takas onmus TMO3BOJWT HCIIOIb30BAThH
IUIAHIIET B KAYECTBE PAIHONPHEMHHUKA.

- Paint;

-Coral Draw;

-Microsoft Office.

O heKTHBHOCTh MPUMEHEHHS IUIAHIIETOB OyneT
OYEHb BaXKHBIM JUISl 3aMEHBI «OyMa)KHOH HH(pOpMa-
n». MoxHO OyzeT paboTaTh B peXxuMe MOOWILHOM
paboThI mokapHOMY. PyKOBOIHTEIN IEKYPHOUH CMEHBI
MOJKET CMEJIO CMOTPETh Ha MyTH CJIEJOBAHUSA K MECTY
noXapa BCIO HEOOXOIMMYIO HMH(OpMAaIHIO, KOTopas
Oynet 3amoxeHa B IuraHmere. OOA3aTeIbHO TOIKHBI
OBITH BKJIIOYEHBI B TAMATH IUTAHIIETA: KapThl VkeBcka
1 YIMypTCKO# pecIryONuKY, W KapThl COCEIHUX pec-
myonuk — bamkupun, Tatapctan u obxacreit — Kupos-
ckoif u [lepmckoif; Bcst ”HPOPMAIUS O CIIUCKAX KPUTH-
YEeCKH BaXKHBIX OOBEKTOB, MOTECHIHAIBHO OIACHBIX
00BEKTOB, COLMAIIBHO — 3HAYMMBIX YUPEKICHUH, pe-
3epByapHbIX MapKOB U OOBEKTOB C MAacCOBBIM MPEObI-
BaHUE JIIOJICH; pacnucaHue Bble310B MxeBckoro cna-
CaTeNIbHOTO TapHU30HA U TapHHU30HOB CIACATENBHBIX
cnyx0 YIMypTCKO#H pecryOMKH;, CIHCOK TEXHHUKH,
MOKapHOU TEXHUKU U aBapUHHO — CIIacaTeNIbHOM TeX-
HHUKH VKeBCKOTO crlacaTeIbHOrO TapHU30HA U TapHH-
30HOB cHacaTelbHBIX CIYy)X0 YaAMypTCKOW pecmy0-
nuky; kanskyssarop ['I3C.

[Mpunoxkennsi, KoTopsle Tpedyercst Il TOoXKap-
HOTO B IUIAHIIETE.

Ha rnmaBHOM 3kpaHe pabouero crosia IUTaHIIETa
OyzeT pacmojaraTbCs HECKOJIBKO HKOHOK IPHIIOXKE-
HUH.

Wxonku Ha 3KpaHe:

1. JIBwkeHue aBTOMOOWIS K MECTY MpOHCIIe-
CTBHS TTOKapa.

2. KTII, IITII.

3. BomoucrouyHukm.

4. Yrpo3bl B3pbIBa ra30BbIX OATIIOHOB.

5. Hamnuwe mroneit B 00ObeKTE.

6. Hammune AXOB (ammwuak, xjiop, ¢ocres,
OTPABIIAIOIINE TA3bI U T.11.).

7. BemecTBa W MaTepHaibl,
OTIaCHO IPUMEHSTH BOJY.

8. TenedoHsl agMUHHCTPALNH, COOCTBCHHUKOB
00BeKTA.

Paccmotpum moapoGHee ux:

1. OcHOBHas 33ja4a MOXKapHOTO MOApa3ACIeHUS
NP BBIE3/IE U CIIEIOBAaHUH Ha IO>Kap NPHUOBITHE K Me-
CTy BbI30Ba B MUHMMJIbHO KOPOTKHH CPOK, YTOOBI
JMKBHUIMPOBATh T0XKap B HAYaIBHOW CTaJMH €ro pas-
BUTHS WJIM OKa3aTh IIOMOIIb B JIOKAIN3AIUU U JINKBHU-
JlallnK TIokapa (ecim Nojapas/ielieHHe BbI3bIBACTCS J10-
MOJHUTENBHO). [l 3TOr0 HE0OXOAWMO TOYHO MPH-
HATH apec Toxapa, OBICTPO coOpaTh MmojpaszeiieHue
TI0 TPEBOTE U CJIEN0BATH [0 CAMOMY KOPOTKOMY MapIil-
PyTy C TIpeneiabHO BO3MOXKHOW 0e30macHON CKOpo-
cteto. [lomyuuB azpec BbI30Ba MPH IMOMOIIH T'OJIOCO-

IIpu  KOTOPOM

BOTO COO0IIEHH S (BaXKHO, YTOOBI OH OBLI C PEIaKTUPO-
BaHMEM) HAaYaIbHHUK TYLICHUS NOXKapa BhIOMpaeT me-
CTO, TJe Mpou3olen noxap. HaBuratop npoknagsisaet
MapupyT oT Tekymero mecrononoxenus IICH no
TOYKH, TI€ IPOU3OIIEI HoXkKap. DJIEeKTPOHHbIN HaBUTa-
Top 0e30mMO0YHO YKa)XeT PaCIIONIOKEHH ajapeca H
MTO’KapHBIA aBTOMOOMITE CMOYKET BBIOPATh MPAaBIIFHOE
n ObICTpOE HAIPaBIICHNE ABMKEHHSL. B 3TO Bpems ctap-
M HaYallbHUK TOPa3eICHUS IPH HEOOX0IMMOCTH
n3y4aeT BCIO HEOOXOIMMYIO ONEPATUBHYIO HOKYMEH-
Tanuio (ONepaTUBHBINA MIaH MM KapTOUKY MOXKapoTy-
LIEHUs, CIIPABOYHUK BOJIOMCTOYHMKOB, IJIAHIIET pan-
OHa BbI€3/la YacTH, Ha TEPPUTOPUU KOTOPOIl mpou3zo-
mea  ToXap) U HOJAAEP)KUBAaeT  MOCTOSHHYIO
PaaAnOCBSI3b C LIEHTPATIbHBIM IIYHKTOM MOXapHOH CBA3H
(mynxToM uyactu — I1CY), mpu HaTUUUU TEXHUYECKOI
BO3MOXKHOCTH MPOCITYIINBAET HHPOPMAIIHIO, MOCTYIIa-
IONIYIO C MECTa ToKapa.

2. Ha xaxnmpiii 0OBEKT HAXOAALIWMIACA B palioHE
Bbie3fa coctaBieHbl KTII IITII, xoropsle yxe 3aHe-
ceHbl B 0a3y muranmeta. [Ipu Beie3ge Ha moxap PTII
Oeper ¢ co00if TUIAHIIET U B MOMEHT CIICIOBaHHSA (110
NpUOBITUS. Ha TIOKap) MOXET W3Yy4YUTh MO MyTH W
y3HaTh I/i€ IPOU30IILI0 BO3TOpaHKe, INIAHUPOBKY 3/1a-
Hull (coopykeHuit) U T.4. B maHHO# HKOHKE aBTOMATH-
YEeCKH BBICBEUHMBACTCS BCS HEOOXoanMast nHdopmanus
00 00BbeKTe, TIe MPOU3O0ILEN MoXKap.

IITII. I'paduueckas uacte 1Tl BomONHsETCS B
¢dopmare Corel DRAW (Bepcusi 13) ¢ cobmronenue
TIPaBWJI CTPOUTENHEHOTO YEPUCHHUS M YCIOBHBIX OTEpa-
THBHO — TaKTHYECKUX OCOOEHHOCTEH, B MacmTabe B
mpegenax M 1:50 — M 1:200. Ilman — cxema o0beKTa
Ha MECTHOCTH (T'€HIUIaH) Ha KOTOPOH yKa3bIBaIOT:

- OyroKaiie yJIunbl, MoIbe3 bl U BE3/Ibl Ha Tep-
puTOpHI0 00BEKTa; JOPOTH M MPOE3Jbl BHYTPH 00B-
€KTa, ObE3 bl K 3JaHHUSIM (COOPYKEHUAM);

- 3[aHKS U COOPYXKEHHUS 00beKTa (IPEeIIPUATHS);

- PacCTOSIHHSA MEX]Ty 3aHUSIMHU (COOPYKEHHSIMHU)
00BEKTa U 10 COCEIHUX 3/IaHUH (COOpYKEHNUHN);

- Orpak/IeHHsI BHYTPH U IO NIEPUMETPY TEPPHUTO-
PHH, IMETOLTIECs] 0COOEHHOCTH perbea MECTHOCTH;

- MecTa M crocoObl XpaHeHUs, BUJI, MapKa, KOJIU-
YeCTBO IIEHO0Opa3oBaTessl (OTHETYIIAIETO TTOPOIIIKa),
YCTPOWCTBO JUIS 3aIPaBKH TEXHUKH.

KTII. B rpaduueckoii gactu 00si3aTenbHBI BCE
CXEMBI U IIJ1aHbl, KOTOpbIe BoinosHsA0TeA B ITTI1, 3a ne-
KITFOYEHNEM CXEM PACCTAHOBKH CHJI M CPEJICTB, MIPHH-
OUNUAJIBHBIX CXEM II0/IaYM OTHETYIIAIMX BEMIEeCTB,
CXeM Ha MECTHOCTH JUIS JOJDKHOCTHBIX JIHII.

Ha cxmanckume u TOproBele OpraHM3aIlNM, KPOMeE
obmux tpeboBanuii, B KTII yka3piBaroTcss JaHHBIE: O
MaTepHANIBHBIX LIEHHOCTAX; CIOC00ax MX XpaHEHHs U
9BaKyalluu; CBOMCTBAX MO>KapO — B3PHIBOONACHBIX Be-
LIECTB U MaTEpPHUAJIOB; XapaKTEPHBIX OMNACHBIX CUTYya-
LUSX IpPU MOXKape U OCIOKHEHHAX B MPOILECce OCy-
LIECTBICHUS JEUCTBUI MO TYLIEHUIO MOXKapa; PeKo-
MEHJAaMK K  [PUMEHSIEMbIM OTHETYIIAIUM
BEIIECTBaM.

Ha cxemax Ha MECTHOCTH, MOSTaXXHBIX IUTaHAX
3MaHAI COOTBETCTBYIOLIMMH YCIOBHBIMH 3HAKAMH
obosnagaroT Mecta xpaneans AXOB, BB, PB u Be-
IIECTB, U MAaTEPHAJIOB TPH TYIICHUH KOTOPBIX OTACHO
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IPUMEHSTH BOLY U APYTHE OTHETYIIAlUe BEIIeCTBa Ha
OCHOBE BOJBI.

B KTII na o0bekthl ¢ Hammuuem AXOB BbIno-
HSFOTCSl CXEMbI HACEJICHHOTO IYHKTa, C 0003HaYeHHUE
MaKCUMAJIbHBIX TPAHUII 30H 3apa>keHUs IPU OCHOBHBIX
HaIpaBJICHUSAX BETpa, MAapIIPyTOB BBOAA CHI U
CpenCTB, U 0003HAUCHHUS pyOeKeld MOCTAHOBKU BOJIS-
HBIX 3aBeC U MOJABJICHUS MapoBOi (hasbl IepBHY-
HOTrO W BTOopmYHOTO 001akoB AXOB (mepBriii pydex
MTOCTAaHOBKH 3aBECHI BBICTABIISICTCS BOJIM3U MecTa pas-
JIMBa, BTOPOM — Ha I'paHULE TEPPUTOPUU ABAPUITHOIO
00beKTa, TPETHH — Ha BHEIIHEH rpaHHIle CAHUTAPHO —
3aIUTHOM 30HBI) [8].

3. Ha xapTe nosBiISIOTCS UMEIOIUECS BOJOUCTOU-
HUKH. {151 KOHKpETHOW WH(OpMAIMU O BOJOUCTOY-
HHKE, He0OX0AMMO BBIOpaTh ero. MOXHO y3HaTh BUJ U
JIaMeTp CeTH TpyOonpoBoja, 00beM MOXKapHOI'O BO-
JI0eMa, pacIOIOKEHHE MMUPCOB M YIaCTKOB OeperoBhIX
30H, MPHUCMOCOOICHHBIX Ui 3a00pa BOIBI Ha €CTe-
CTBCHHBIX BOJIOEMaxX, 00beM BOJIOHAIMOPHBIX OalreH,
HaJIM4He YCTPOWCTB st 3a0opa Boxmel. Ecim ke 310
MIPOM3BOJICTBCHHBIE OOBEKTHI (IIPEOIPHUATHSA) OIOI-
HHUTEIHHO YKa3bIBaeTCsA AMAMETP MOABOISIIETO BOLO-
MpoOBOJIla Ha OOBEKT (TEPPUTOPHIO), PACIIOIOKCHHE
HACOCHOU (HACOCHBIX) CTAHIIMM, a TAK)KE IPU HATMYUHU
— MecTa PacroI0oKeHHUs 3a/IBUKEK, YCTAHOBJICHHBIX Ha
BOJIONPOBO/ie. PaccTosiHiE OT BOZOMCTOYHHUKA JI0 00b-
€KTa [0 MapIIpyTy NPOKIaJAKU MarucTpaJbHON JIMHUN.
[Ipu oTCYTCTBHH Ha TEPPUTOPUH OOHEKTa BOIOUCTOU-
HHUKOB YKa3bIBAIOTCS OMIDKaiIme.

OcHoBHOM U3 3a1a4, kotopas crouT nepeg PTII —
OpTaHU3AIMs Pa3BEKH BOIOUCTOYHUKOB. JIaHHBIN BA
JNEHCTBUH 10 TYIICHWIO IMOKapa SBISIETCS OIHUM W3
Ba)XHEHIINX, TaK KaK HAJIMYMe HEOOXOIAMMOTO 3araca
OTHETYIIAIIMX BELIECTB SBISIETCS  00s3aTeNbHBIM
YCIOBHEM YCIEIIHOTO TYIICHHUS MoXKapa.

Co3nanue npuwioxenust s padorst ¢ MHIIIB
MOBBICUT 3((GEKTUBHOCTh pabOThI MOXKAPHO — Criaca-
TENBHBIX  MOIpasleieHuii ¢ wuHpopMmauueir 00
MHIIIIB, 4TO MOJI0KUTEIBLHO CKa)XETCsl Ha UX OOIIei
3(h(eKTUBHOCTH NEHCTBHU TMPH TYIICHHH II0KapOB.
[IpunoxxeHrne TO3BOJIUT aBTOMATU3UPOBATH BBITIOTHE-
HUE cymiecTBYomuX GyHKumid o padote ¢ MHIIIB u
pacIIupUTh BO3MOXKHOCTH TIOXAPHO — CIIAcaTeIbHBIX
HOJpa3JeNIeHHH, COCTaB MPEANOChUIKY K Iepexoay Ha
AIIEKTPOHHYIO (OpMY pabOTHl B pEIIEHHH YacTH BO-
MIPOCOB, KACAIOUINXCS ONIEPATHBHOM AEATEIBHOCTH 110
TYIICHHUIO MOKapOB | JUKBUAaImu nmocuencteuii UC.

4. Tlepexons Ha ukoHKy PTII moxer y3HaTh O
HAJIMYMW B 3[aHUU TA30BOTO OAJUIOHA, MECT IPOXOXK-
JICHHS Ta30MpPOBOIOB (Y3HATH THI Ta30IPOBOAA BBICO-
KOTO M HU3KOTO JIABJICHHS, TUAMETpP, PACHOJIOKEHUE
3aaBmkek). [y Gonee OBICTPOTO MPOCMOTpa JaHHOM
nH(pOopManuK OHa MOXET YKa3bIBaThCsl B OITMCAHUH Ca-
Moro 00beKTa Ha IUIaH — CXeMe Ha MECTHOCTH, I'JIe yKa-
3bIBAIOTCS MECTa XPAaHEHHs TPAHCIIOPTHBIX T'a30BBIX
0ayoHOB (KBajapaT UIMHA CTOPOHBI 10 MM, KpacHBIH
KOHTYP C 3aIl0JTHEHHEM OeJIBIM I[BETOM, BHYTPH KOJIHU-
4ecTBO OaJVIOHOB M Ha3BaHHE Ta3a JOITyCKAeTCs yKa-
3BIBaTh XUMHUUYECKYIO (hopmyiy) [8].

OOBEKTH C XpaHEHHEM W HCIIOIB30BAHUEM Ta30-
BBIX 0aJUTOHOB TIOJIEkKAT yUETy. YUeT yKa3aHHBIX 00b-

€KTOB OCYILECTBIISICTCS MPU MPOBEJICHUU 00CIe10Ba-
HUH 0OBEKTOB, a TAKXKE 3aHATHUH 110 TAKTHIECKOW MO/~
roroBke (IITY, I1T3, onepaTUBHO — TAKTHYECKOM H3Y-
YeHUM paifoHa Bble3/a MOJpa3AEIeHHs), KOPPEKTH-
POBKE TOKYMEHTOB IPEBapUTEIBHOIO INIAHUPOBAHUS
0O0EBBIX NEHCTBHH.

CBezieHNs O HAJMYUM Ta30BBIX OAIOHOB, COCY-
JIOB TI0J] AaBJICHHEM OTPAXAIOTCS B IUIAHAX M KapTod-
Kax IMOXKapoTYIIEHHS, a TaK)Ke B Tpad)udecKoil JacTu
YKa3aHHBIX JOKYMEHTOB (yCJIOBHOE 0003HAYCHNE).

Taxke B 3TOT CIMCOK TIONAAAIOT WHIUBHIYallb-
HBIE JKUIIbIE AoMa (B TOM YHCIE KOTTEIXKH, Jadd), a
TaKXKe NMOMEIIEHUs 3JaHUH U COOPY>KEHHUH, B KOTOPBIX
TIPUMEHSIOTCS. Ta30Bble OayulOHBI (Y BXOJAa JIOJDKEH
ObITh pa3MeleH npexynpexnpamonmii 3uak [1b ¢
Haamuceio «OmacHo! baaaoHEI ¢ razomy.

5. Hanuuwme nromeli Ha 00BbEKTE U OOCITY)KUBAIO-
IIEro MepcoHaja, HaXOSIINXCS B 30aHUH THEM U HO-
YBO — UX KOJIHIECTBO.

6. Hanmnune AXOB. Vka3biBaloTcsa MecTa pacno-
JIO)KEHUSI Ha TeppuUTOpuu U B 31aHuAX AXOB, B3phIB-
YaThIX BEIIECTB, PAJMOAKTHBHBIX BEIIECTB. YKa3bIBa-
IOTCSL CcpelcTBa U crnocoObl HelTpanmzanun AXOB,
MapupyT BBOJIA CHJI M CPEACTB, B 3aBUCHMOCTH OT
HaIpaBJICHUS BeTpa M TEMIEpPaTyphl OKPYKAaIOIIEro
Bo3/yxa. Takxke BBIXOJUT HHPOPMAIIHS O PACCTaHOBKE
CHJI U CPEJCTB ¢ 0003HAYEHHEM MaKCHUMaJlbHBIX Ipa-
HUI] 30H 3apaXCHUS IPU OCHOBHBIX HAIIPABICHHUAX
BETpa, MapUIPyTOB BBOJA CUJI M CPEICTB, M 0003HAUE-
HUSI pyOeskel MOCTAaHOBKH BOSHBIX 3aBEC JUIS MOIAB-
JIeHUsI TapoBOH (ha3bl MEPBUYHOTO ¥ BTOPHYHOTO 0071a-
koB AXOB (mepBelii pyOexk ITOCTAHOBKH 3aBECHI
Ha3HavaeTcs BOJIM3HM MecTa pa3yinBa, BTOPOH — Ha Tpa-
HUIIE TEPPUTOPHH aBapHUHHOTO OOBEKTa, TPETHH — Ha
BHEITHEW IpaHulle CAHUTAPHO — 3aIIUTHOM 30HBI).

7. BewecTBa U MaTepUabl, Ip1 KOTOPOM OIIACHO
NPUMEHSTh BOAY. YKa3zaHbl JaHHBIE O IIOXKapHOM
Harpy3ke B IIOMEUICHHUAX, B3PBIBOIOXKAPOOIACHBIX
HPOHU3BOJICTBAX, CBEJICHUS O BELIECTBAX M MaTepHaax,
KOTOpBIE 00pamaTcst B MPOU3BOJCTBE, C 00sM3aTeNb-
HBIM yKa3aHWEM HaJIW4Msl B3PBIBYATHIX, PaJMOAKTHB-
HBIX, aBAPMHHBIX XUMHYECKH — OIIACHBIX BEIIECTB, BE-
IIECTB ¥ MarepuayioB. [Ipy uX TyIIEHHH ONACHO NpH-
MEHATh BOJY M JpYruMe OTHETYyIIallhe BEIIecTBa Ha
OCHOBE BOJIbI B 0053aTEIbHOM MOPSIJIKE, KOTOPBIE 1O~
MTOJTHSIOTCS TEKCTOBBIM OTIMCaHHUEM, JAIOIINM TIOTHYIO
KapTHHY MHpOpMannio 06 00BEeKTe, BEMECTBAX U Ma-
Tepranax v KpaTKUi TEXHOJIOTHIECKUH TPOIIECC.

8. TemedoHBI agMHUHHCTpAINH, COOCTBEHHHKOB
00bekTa. YKa3bIBAIOTCS KOHTAKTHBIE TeNePOHBI y C00-
CTBEHHUKOB O00BEKTa (PyKOBOAWTENEH) M IUCTIETIEp-
CKOH CITy>KOBI OpraHU3aIIH.
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Przed ponownym wydrukowaniem wymagany jest link do czasopisma.

Materiaty sg publikowane w oryginalnym wydaniu.

Czasopismo jest publikowane i indeksowane na portalu eLIBRARY.RU,
Umowa z RSCI nr 118-03 / 2017 z dnia 14.03.2017.
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