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AHAJIIN3 LUENNECOOBPA3HOCTU NPUMEHEHUA
CYWECTBYKOWNX METOOUYECKUX MOAXOA0B
NMPOEKTUPOBAHUA K BO3OYLWHLIM ITMHUNAM

HOBOI'O NMOKONEHUA
H.B. CasuHra, A.O. BapbieuHa

Amypckull eocydapcmeeHHbill yHUsepcumem, 2. brnasoseuieHck, Poccust

OJIHUM ¥3 TJIaBHBIX BEKTOPOB Pa3BUTHS OTPACIIU SBISIETCS IIePeX0/l Ha IIyTh MHHOBAIMOHHBIX W SHEPro-
3 PEeKTUBHBIX TEXHOIOTHIH, UCTIOIH30BaHHE HAYyYHOTO ¥ HHHOBAI[OHHOTO IIOTEHITMANA SIEKTPOCETEBOTO KOM-
reKca. TpajuIMoHHbIe TEXHHYECKUE PEIIEHHs, OCHOBAHHBIE Ha OOIIEIPHHSITHIX METOTMKAX IIPOSKTUPOBAHMS,
He I03BOIISIT OCYIIIECTBUTH TAKOH IIEPEX0/] U B TIOTHON Mepe ITOIYyUUTh OKUlaeMble KaUeCTBEHHBIE U KOTTHIECT-
BeHHBIE H()EKTHI IIOCTABICHHBIX CTpaTeruuecKux 3aja4. Habmomaercss pocT TpeGOBaHMI K IIOBBIIICHUIO Ha-
JIEKHOCTH, SKOHOMUYHOCTH, SKOJIOTHYHOCTH U 3()PEKTUBHOCTH PabOTHI 3IEKTPOCETEBBIX 0OBEKTOB, U B IIEP-
BYIO OUepe/lb BO3IYIHBIX THUHUH 3nexTporiepenaun (BJIDII). st y0BIeTBOPEHHUS MIEPEUHCIICHHBIX TpeOoBa-
HUI B KauecTBE OCHOBHOI'O PEIICHUS IIpe/laraeTcsl BHEPEHUE BO3/IYIIHBIX JIMHUM HOBOTO IoKoiIeHus. Oco-
OGeHHOCTH IIPoeKTHPoBaHus BJI HOBOTO IIOKOJIEHUS B IIEPBYIO OUepe/b CBSA3AHBI ¢ BEIOOPOM: MHHOBAIMOHHON
MapKH IIPOBOJIa U €r0 SKOHOMHYECKH I1e/IecOO0PasHBIM CEUCHUEM, CIIEIHAIBLHON KOHCTPYKIMK OIOP, COBpE-
MEHHON M30JBIMH, a TaKke I'PO30Tpoca IIPU €ro HeoOXoAuMOCTH. 1lenpio cTaThy SIBIISIETCS HCCIIEIOBaHNE
BIIMSHUSL HTHHOBAIMOHHBIX 3i1eMeHTOB BJIOII Ha pe3yipTar IIpoeKTHPOBaHUS, OCHOBAHHBIM Ha OOIICIIPUHSITON
METOIMUECKOH U HOpMaTUBHOM Ga3e. VccieoBaHue BOIIPOCa PEAM30BaHO € IIOMOIIBIO CHCTEMHOTO IT0IX0/1a.
B crathe mpesicTaBieHbl 0COOEHHOCTH MHHOBAITMOHHBIX 3JIeMEHTOB BJI HOBOTO ITOKOJIEHHS U IIOKa3aHO, HTO
TpeGOBaHMsI HOPMATUBHBIX JIOKYMEHTOB B PsJie CIyyaeB HE OTBEYAOT IIPUMEHSIEMBIM B HACTOSIIEE BPEMSI TEX-
HUYECKUM PEIIeHUSIM, COBPEMEHHBIM TEXHONOTHSIM U IpuHIMIIaM. OG0CHOBaHa HEOOXOAMMOCTh pa3paboTKU

COBPEMEHHBIX METOIUUECKUX ITOIX0I0B K IIpoeKTHpoBaHuio BIIDIL
Knoueevle cnosa: snexmpudeckas cemsv, 6030VULHASL TUHUS HNEKMPOnepeoaill, KOHCMPYKMUeHoe UCno-

HeHue, Onopbwl, npogod, U30NIAYUA, 2PO30mPOoC.

Beenenue

Enwnag smexrposnepreruucckasn cucrema (E9C)
Poccuu oCTpo HyKAAETCA B NPUMEHCHHH HOBBIX
3HEPro3PPEKTUBHBIX TEXHOIOTHH M BHICOKOHAICKHO-
o obopymoBanuia. OO0 3TOM CBHACTCIBCTBYIOT KAK
MopambHO u (usmdecku ycrapesmmue (oaapsl EDC,
TaK U COBPEMCHHBIC PBIHOYIHBIC YCIOBHA (I)yHKI.[I/IOHI/I-
poBaHus 3MeKTPOsHEpreTuku. B coorsercrum ¢ [1, 2]
OJHHM H3 TJIABHBIX BCKTOPOB PA3BUTHA OTPACH ABJLI-
€TCA NCPEX0A HA IMyTh HHHOBALTMOHHBIX H 3Hepr03(1)-
(I)GKTI/IBHI)IX TeXHOJ’IOl"PIfI, HUCTOJBb30BAHUEC HAYTHOTO H
MHHOBAIMOHHOTO MOTEHIMANA 3JICKTPOCETEBOTO KOM-
IUICKCA. TpaZ[I/II.[I/IOHHI)Ie TCXHAYCCKHEC PCIICHUA, OC-
HOBAHHEBIC HA 06H.[erI/IH}ITI>IX MCTOAUKAX MPOCKTHPO-
BAHUA, HC NMMO3BOJAT OCYLICCTBUTDH TaKOH nepexoa u B
TOJTHOH MCPE MOJIYUUTh OKUIACMBIC KAUCCTBCHHBIC H
KOJIMYCCTBEHHBIC 3(D(DEKTHI MOCTABICHHBIX CTPATEIH-
YECKHX 33/1a1.

TexXHOTOTHYECKOH M HACONOTHYESCKOM OCHOBOM
MOACPHU3AINHA W PA3BUTHA KaK JJICKTPOIHCPICTHKH
B0 BcEM Mmmpe, Tak u EQC Poccun, onpenereHa wH-
TEJICKTYATbHAS 37CKTPOJIHEPTETHUYCCKAsI CHCTEMA C
akrusHO-aganTuBHOHU cetbro (MDC AAC), mpu co3na-
HHUH KOTOPOH 0C00ast poib OTBOAUTCA 3ICKTPUICCKOH
cetu [3].

CoBpeMeHHbIC TCHACHIMH B OOJACTH JIIEKTPO-
SHEPIETHUKH TOKA3BIBAOT POCT TPEOOBAHUHA K HAICHK-
HOCTH, 3KOHOMHYHOCTH, 3KOJOTHYHOCTH H 3(pdek-

THBHOCTH PabOTHI 3JICKTPOCETEBBIX OOBEKTOB, H B
MEPBYIO OYEPEAb BO3AYIIHBIX JHHUI 3JICKTpOnepeaa-
1 (BJIOI). Jng yAOBACTBOPCHHS NCPCUHCIICHHBIX
TpeOOBaHUH B KAUECTBE OCHOBHOTO PEIICHHS ITPEIa-
racTcsA BHEAPEHHE BO3AYIIHBIX TMHUU (BJI) HOBOrO
TMOKOJICHHUS.

IToa BJI HOBOro MOKOJCHHUS HOAPA3YMEBAOTCS
BO3AYIIHBIC TPEX(a3HbIC OJHOLCIHBIE M MHOTOLEII-
HBIC THHHH 3JCKTPONEPEAAYH, CO3JAHHBIC C HMCIOIb-
30BAHHECM NPHHIHUIHAIGHO HOBBIX TCXHHYCCKUX pPe-
HICHAH B YaCTH MX CXEMHO-KOHCTPYKTHBHOTO HCIOJ-
HCHHS, KOMIIOHOBKH CPEIACTBAMH YIIPABJICHHS W IIPH-
MCHEHHEM HETPATUIHOHHBIX CIHOCOOOB PETyIHpPOBa-
HHA TApaMETPOB pexkuMoB [4]. Bcé 310 mo3BomsgeT
TOBOPHTBH O TOM, YTO MOSBHJINCH COBEPIICHHO HOBBIC
mpuHUMIBL  (OPMUPOBAHUS ¥ (DYHKIHOHHPOBAHUS
CHCTEM NEpEAaYH U PACTIPSACIACHUA dICKTPOSHEPIHH,
TPeOYIOIINE H3YICHUSL.

IlocTranoBka 3axaun

[epexoa 3MEKTPOCETEBOTO KOMIUIEKCA HA WHHO-
BAMOHHBIA TIYTh PA3BHTHA BBI3BIBACT HCOOXOIH-
MOCTb OLCHHTH T'OTOBHOCTh HOPMATHBHO-IIPABOBOH
6a3bl K TAKOMY IIEPEXOIy W 3aCTaBILIET 3aHOBO IEpe-
OCMBICTIUTH TPAJUITHOHHBIC METOIMICCKUC TTOIXOIBI K
TMPOCKTHPOBAHUIO HOBBIX OOBCKTOB. JTH MCTOIHKH B
OonpIMHCTBE CBOEM OBLIHM Pa3pabOTaHBI HECKOIBKO
JECATWICTHH HA3ad NpH MJIAHOBOM SKOHOMHKE H OC-
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HOBAHBI HA PAAC AOMYINCHUH, KOTOPBIC HA CETOHAII-
HUH JCHb MOTYT IPUBECTH K CHIDKCHHUIO 3(D(heKTHBHO-
CTH.

Llensro cTaThy ABAACTCA HCCIACAOBAHUC BIUSHHA
HHHOBAMOHHBIX 37¢McHTOB BJIOIT Ha pesymsrar
MPOCKTHPOBAHKUA, OCHOBAHHBIH HAa OOMICTIPHHATOH
MCTOIMYICCKOH W HOPMATHBHOH 0ase.

Jnsa peanm3anuy TOCTABICHHOH HENH HEOOXO-
JHMO PEIIHUTh CICAYIOIMNE 3a0aH:

— paccMOTPETh OCOOCHHOCTH HWHHOBAIHOHHBIX
371eMeHTOB BJI HOBOrO NOKOJICHHS, BINAIOIIHC HA
Pe3yJIbTaT NPOCKTHPOBAHNU,

— IPOBECTH AHANH3 OCHOBHBIX NPHMEHACMBIX
METOJUYECKHUX IOAX0A0B K IMpOoeKTHpoBaHuio BJIDIT
M OCHOBHBIX JOKYMCHTOB, COCTABILIIOIIMX HOPMATHUB-
HO-TIPABOBYIO 0a3y, PETIAMCHTHPYIOIIYIO HX IMPOCK-
THPOBAHIE,

— IIPOBECTH UCCICAOBAHUE BO3MOKHOCTH H LENE-
COO0OPA3HOCTH TPHMECHEHHS TPATUIUOHHBIX METOIH-
YECKUX HOAXOAOB K MpOoeKTHpoBaHHrO BJI HOBOTO
TMOKOJICHHUS.

Oco0eHHOCTH HHHOBATTHOHHBIX 3JICMEHT 0B

BJI HoBOIro moxoJienusi, BJNSIIONINE

HA Pe3yJbTAT MPOEKTHPOBAHNS

O0mas 3a7ada MPOCKTHPOBAHHA 3ICKTPOCCTC-
BBIX OOBCKTOB CBOAMTCS K BBHIOOPY PpANMOHAIBHBIX
peIIcHUH ¥ WX HAWIYYMINX MAPaMETPOB C MOCIEAYIO-
M BBEIOOpOM HamOomee 3((ekruBHOTO. OTHOH W3
CaMBIX BAYKHBIX MCXOJHBIX JAHHBIX SABJIACTCS BCIHIH-
HA TEPEIABACMON MOIMHOCTH, KOTOPAas OIPEACIICT
KOHCTPYKIIMIO TIPOBOJOB M JMHWUH B nenoM. Kak mpa-
BHJIO TIPH CETCBOM CTPOUTEIBCTBE KOHCTPYKIMH
BJIDIT mo3Bomsiin 0OCCTICIUTh MPOMYCKHYE) CIIOCO0-
HOCTb, ONM3KYI0 K MHHUMAJIBHOH, C IIETBI0 obecmeye-
HHS SKOHOMMH METAlIa M KalMTaJIOBJIOKCHUU. Bo3-
HUKIINE OTPAHMYCHUS TPOILYCKHOH CHOCOOHOCTH HE
MOTJIM HE CKA3aThCS HA HAJCKHOCTH 3JICKTPOCHAOMKE-
HHA W BCIACHHH PCOKAMOB. B PBIHOYHBIX VCIOBHAX
HAJTMIHC CBOOOTHOM PACIONaracMOH MOIIMHOCTH CTa-
HOBHTCS em¢ 0oIee 3HAYUMBIM.

OCHOBBIBASICH HA BBINICCKA3aHHOM, HA PE3YyJIbTAT
npoekruposanua BJIOIT HEMOCpPEACTBEHHOS BITHSAHHC
OKQ/KET BBIOOP: MAPKH MPOBOJA M €0 YKOHOMIUCCKA
EAeCO00PA3HOTO CCUCHHUA — I OOCCTICUCHHA HEOO-
XOAMMOH TPOIYCKHOH CHOCOOHOCTH, KOHCTPYKIMH
OTop — A1 OOECIICUCHUSI MEXaHMYECKOM IMPOYHOCTH,
W30JUIIMH, A TAKKE CPEACTB TPO303AIMUTHI — I
obecricucHUS HAACKHOHN pabOTHI M 3aIMUTHI OOBCKTA.
CraenoBarenbHO, HEOOXOJMMO PACCMOTPETh OCOOCH-
HOCTH HHHOBAIMOHHBIX 31eMcHTOB BJIOII, Bimsro-
IIHE HA Pe3yIbTaT MPOCKTUPOBAHISL.

ITpu coszmanmu BJI HOBOTO MOKOJCHHA BAKHAA
pOIBb OTBOJHUTCH IPOBOJAM, HOMCHKIATYPAa KOTOPBIX
Ve OCTHUIA HECKOIBKHX JECATKOB HAMMCHOBAHUH
W B AajbHEHImeM OyJeT TOMbKO pacmpAThes. PazHbie
CECUCHHUSI KaK TPAAMLHOHHBIX (CTAJICATFOMHUHHUCBBIX),
TaKk ¥ HMHHOBAIIMOHHBIX IPOBOJHHUKOB OIIPEICIIIOT
TIPOIYCKHYF0 CHOCOOHOCTH IMPOBOJA, €TO BEC HA CIH-

HUILYy JIJIWHBI, TPOYHOCTb KOHCTPYKIMH, Pacxoi Me-
Tala, pa3Mep KaUTAJOBIOKCHUH M TOCICAYIOIINX
H3ICPIKEK.

Yk HEOJHOKpAaTHO OBINa JOKA3aHA TEXHUKO-
SKOHOMHYECKASA IIETECOOOPA3HOCTh MPUMEHCHHUS CO-
BPEMECHHBIX IPOBOAOB, KOTOPHIC IMO3BOJLIIOT CYINECT-
BEHHO IIOBBICHThH IPOIYCKHYIO CIIOCOOHOCTH JHHHH,
CHH3HTH NMOTECPH 3ICKTPOIHEPTHH M OOJNAJAIOT YIy4-
HICHHBIMA (DPH3HKO-TEXHUUCCKUMH XapaKTCPHCTHKAMHI
[5-8], uro B pe3ympTaTe OKAXKET BAMAHUC HA 3PPek-
THBHOCTD (DYHKIIMOHHPOBAHHS PBIHKOB JHEPIHH H
MOIITHOCTH U KaYECTBO YIPABJICHH PEKHMAMH.

Hanpuvep, ko3¢ unmeHT TEmiosoro pacmmpe-
HHUSI BBICOKOTEMIIEPATYPHOTO TPOBOAA HIDKE, YEM ¥
mposoaa AC, 4ro obecneumBacT MCHbIICE IPOBHCA-
Hue. JlaHHBIH (aKT MPEACTABIACT HCMOCPSACTBCHHBIN
HHTEPEC 11 CETEBBIX KOMIIAHHIL, KOTOPBIC IOJLKHBI
CIIETUTH 3a COOMOACHUEM TadapuTa MEXIY 3eMIcH U
(aspvu mposomamu BJI. Xopomo wu3BECTHO, UTO
TPH TPOTCKAHUH JJICKTPHUCCKOTO TOKA META/UT Ha-
rpeBaeTca u pacmmpsiercs. Kak crencrsue, Habmoxa-
eTcs MPOBUCAHUE MPOBOAA. [IOCKOIBKY paccTOsSHHE OT
MpoBOAA A0 3EMIH HOPMHPYETCS, TO HMEET MECTO
OTPAaHMYCHUC B IUIAHC TCIUIOBBIX XaPAKTCPHCTHK IIH-
HUH ¥ COOTBETCTBCHHO €€ IPOIYCKHOI CIIOCOOHOCTH.
Crpema mpoBeca mpoBOAa HOBOTO TOKOJICHHSA OyaeT
MEHBIIC 10 CPABHCHUIO CO CTAJICATFOMHHHEBBIM IPO-
BOJAOM. JTO MO3BOJIMT PCIOUTH MPOOIEMYy oOccreue-
HUSI TaDapuUTOB JHMHHI 3JICKTPOIEpeaaqYn IpH OO0Jb-
muX Tepexonax (peKu, Mperpasapl, YUOICHbI H Ap.),
K TOMY K€ Pa3pbIBHOC YCHJINEC MHHOBALMOHHBIX IPO-
BOAOB OOJBING, YeM v mpoBoaa AC, 3HAYAT, MCXaHH-
YecKasl MPOYHOCTh — BhINE. B pe3ymbrate mpu pac-
CTAHOBKC OIOP HA MPOAOJTBHOM mpoduie OyaeT Ha-
OomaThCA CHIDKCHHE KOJIMYECTBA IPOJETOB, HTO
TO3BOJINT YMEHBIIHNTE KOJHYECTBO OIOP, H30JIATOPOB
W IPYTUX 3IEMEHTOB IO CPABHCHHUIO C TPAIUIIMOHHBIM
ucnoHeHueM BJL.

[Ipu TPOCKTHPOBAHWMH BAKHBIM  (PAaKTOPOM,
BIILTIOIIAM HA KOHCUHOE INPHHATHEC PEIICHUS, SIBILI-
FOTCSI KOHKPETHBIC KIMMATHYCCKUE YCIOBHSA OOBCKTA
MPOCKTUPOBaHMS. Tak, mMpH HEOIATONPUATHBIX KIH-
MATHYECKUX YCJIOBHSAX (HANPHMEP, MHTCHCHBHOE TO-
T0¢000pa30BaHNE, HANIUIIAHUC CHETA) MEXaHHYe-
CKHE XApPAKTCPHCTHKH ITPOBOJOB HOBOTO MOKOJCHHUS
MOTYT CTarh PEIIAIOIUM OOCTOSTEIGCTBOM HX TIPH-
MEHEHHS. SIPKUM TOATBEP:KIAFOIIMM IIPHMEPOM SIB-
msiercs npuMeHeHne nposoga AERO-Z, wecmotpst Ha
CTOMMOCTb, TPEBOCXOIANIYIO MPHMEPHO B IIECTH Pa3
croumocTs mposoaa AC [8].

[TpenmyInecTBa MPUMEHEHHUS CIEIHATIBHBIX MPO-
BOJIOB O4YeBHAHBL. OHH MO3BOJBIOT MOACPHH3HPOBATH
3NEKTPUUECKYIO CETh U B HEKOTOPBIX CIyYasX OTOMTH
OT TAKHX KJIACCHUYCCKUX IOAX0J0B, KAK CTPOHUTEIBCT-
B0 HOBBIX BJI, yBenmuenme ceuenms mposoga AC,
TMOBBINICHAC HOMHHATGHOTO HampsokeHma BJIL Co-
rmacHo [8] amt 3(PeKTHBHOTO W THHAMHYHOTO Pa3-
BHTHS 3JCKTPHUCCKUX ceTed Poccmm HeoOxoammo
paspabotaTh M YTBEPAUTHh «METOAMKY IKOHOMHMC-
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CKOH OIICHKH LIEJICCOOOPA3HOCTH MPHMECHEHHS IPOBO-
JIOB TIOBBINICHHOI MPOITYy CKHOH CTTIOCOOHOCTHY.

Crnexyromuit HC MCHEC BAKHBIH HJICMCHT aHAITH-
3a — 370 onopsl. Ha cerogudmmuuii AeHb, YPOBEHB pas3-
BHTHS TEXHHKH W TEXHOJOTHH, pa3paboTKa HOBBIX
H30BIIHOHHBIX MATEPHANIOB, CYIIECCTBCHHBIC H3MCHE-
HUSI KOHCTPYKIHH IIPOBOJOB, MACCOBOC CETCBOC
CTPOUTEIBCTBO MOKA3AIH HEOOXOIUMOCTh H BO3MOK-
HOCTb HCTIOJIB30BAHHS HOBBIX KOHCTPYKIHH OTIOP.

3a MHOTHE NECATHIICTHS CJOKHJIACH IPAKTHKA
mpuMcHCHHS IepeBIHHBIX (J0), keae300¢TOHHBIX
(KBO) n metammrieckux pemeTtdatsix (MPQO) omop
TPATHIHMOHHBIX KOHCTPY KITHH.

B pesymprate OCO3HAHHOH HCOOXOOUMOCTH H
BO3MOKHOCTH OOBEIUHCHUS B OJHOU OTIOPE IOJIOXKHU-
TenpHEIX KauectB MPO u XXBO mogBumice MHOTO-
rpaHHbC MeTaIMecKue onopsl (MMO) [9]. OcHos-
HeIC mpenMymiecTBa MMO: HAnCKHOCTh, ATANTHB-
HOCTb, XOpOMIA! TPAHCIIOPTAOCIHHOCTD, JOJTOBEY-
HOCTb, 3CTETHYHOCTb, MIPOCTOTA M YAOOCTBO MOHTAXA.
W wecmoTps Ha TO, YTO B Pa3BHTHIX cTpaHax MMO
TIPUMEHSIIOTCS YKe AaBHO, B Poccnmu WX Havamu mpu-
MEHATH CPABHUTEIEHO HEAABHO.

B 2009 roay B Poccuu mosABHIHCh KOMIIO3HTHBIC
omopsl (KO). OcroBa Marepmanga Omop — CTCKJIOBO-
nokHO. B padorax [10-11] packpsITeI OCHOBHBIC Xa-
PAKTEPHUCTHKA M NPEHMYIIECTBA TAKHX OIOP, B TOM
YHCIIC MX MAIbIH BEC M BBICOKHE AHMIICKTPUUCCKHC
cBoiictBa. He cTOWT 3a0BIBATH M O MOSBHBIIMXCA H30-
JUPYIOIUX TPABEPCAX, BBIOJHCHHBIX H3 KOMIIO3HUT-
HBIX MATEpPHAJIOB, OOCCICUMBAIOMIMX BBHICOKHC MH-
3JCKTPUICCKUE CBOUCTRA.

Ho wmccrmenoanmsa BeayTCs HE TOJBKO IO IyTH
pa3paboTKH HOBBIX KOHCTPYKUHWH, HO M YJIyYIICHHA
yIKe CYIIECTBYIOIINX TPAOUUHMOHHBIX [12-13].

B xauectse mpumepa npuseaéM B Tadba. 1 kpat-
KYF0 XapaKTECPUCTHKY VIYUIICHHBIX W OOBIMHBIX IPO-
MekyTO4HBIX onop BJI 10 xB: aepeBAHHBIX NpPOIH-
tagHbx omop (AI1O), tpamummonseix KBO, HOBBIX
MMO u KO.

Heo0xoamMo OTMETHTB, YTO HOBBIC THIIBI OTIOP B
OTIMYME OT TPATHIMOHHBIX HE BCETIA YHU(HINPOBA-
HBI, YTO CYIIECTBEHHO CKA’KETCS HAa BBIOOPE 3KOHO-
MHYCCKH 1enecoodpaznoro ceucHus BJI. Hampumep,
pa3HbIe MPOM3BOAUTEIN KOMIIO3HTHBIX OIOP HCIIOIb-
3VIOT PA3IHYHBIC CTIOCOOBI HX HAMOTKH W MOIH(DUIIH-
PYIOT COCTaB CaMOTO KOMIIO3HTHOTO MATEpHANa, IO-
JIy4ad NPOAYKT, OTIMYAKOINUNCS IO CBOMM CBOMCTBAM
H CTOMMOCTH OT KOHKYPEHTOB. IIpH IIIAHOBOI 3KOHO-
MHKE TJIABHBIM KPHTEPHEM ONTHMH3AIIMH KOHCTPYK-

THBHOTO WCIIOJTHEHHSI ONOP SABILUICS TOJIHKO MHHUMYM
pacxoga Matepmaia. Ho monuTHKa YHU(PHKAIUH
MPONUIBIX JIET B PE3YJIbTATE IICKTPOCETEBOTO CTPOM-
TENBCTBA TPHBEIA K 3HAYHUTCIHHOMY IIEPEPACXOIy
MaTEPHANIOB, XOTA U MMEIA OIPEICIEHHBIC IMPEHMY-
mecTBa. [Ipu OOJBIIOM Pa3HOOOPA3MH KIMMATH'C-
CKHX H TCOorpa)MuCCKHUX YCIOBHH CYIICCTBYIOMIAA
VHH(UKAOUI KOHCTPYKTUBHBIX PCIICHHH HE CMOXKET
VIOBJICTBOPUTh B COBPEMECHHBIX YCIIOBHAX TPEOOBa-
HUSI HHBECTOPOB, BEIb OHA HE TO3BOJIICT HCIIOJNB30-
BAHWC MHHOBALUHU H YIYYIICHUSA KOHCTPYKIHH.

Kpome 3T0T0, HHTEHCHBHOE Pa3BHTHE TOPOOB,
POCT CIIpoca Ha 3MCKTPHUYCCKYIO SHEPTHIO M YIKECTO-
YCHHE TCPPUTOPHANBHBIX M WHBIX OTPAHWYCHUH B
COBOKYITHOCTH TOPOJMIN TCHACHIMIO IPHMCHCHHS
MHOTOLICTIHBIX W KOMOWHHpPOBAaHHBIX BJI ¢ pa3mmu-
HBIM B3aHMHBIM PACIIOJIOXKCHHEM MPOBOJOB U OIOP
HECTAHAAPTHOM KOMMIOHOBKH. bompmas vacte BJI B
CCCP u Poccuiicrkoit Penepannn coopykanach Hu
COOPYKAETCs HA TPAJAUIHOHHBIX OTHO- H IBYXICITHBIX
omopax. IlepBOoHaYaNBPHO PACIIONOKEHHUE IPOBOJOB
IO ONHOICTIHBIX OIOp OBLIO TOPHW3OHTAJNBHBIM, a
MOTOM — TPEYTOIBHUKOM. /711 ABYXIEIHBIX OTOP OC-
HOBHOW TIPHHIMII PACTIONIOXKEHHS TIPOBOAOB, HECMOT-
ps HA QOPMBI BAPHALUH, SIBJLUICS IIOCTOSHHBIM H CO-
CTOSUT B CHMMETPHYHOCTH OTHOCHTEIEHO OCH OTIOPBL
Ho B pesynprate HHAMBHAY AILHOTO MPOCKTHPOBAHI
CTAIM YaIle TMOSBILITECS KAK MHOTOLCITHBIC OIIOPEL,
TaK W OJHO- W ABYXILCIHBIC OIOPHI HECTAHJAPTHOU
KOMITOHOBKH — «BEPTHKAJIb», BCE IPOBOJA APYT HAZ
apyroM. Eciam roBOpHTB O pa3HHUIC MEKAY MOHATHSI-
MH «MHOTOLICTIHAS» M «KOMOWHHpoBaHHAs» BJI, TO B
MEPBOM CIIy4ae IMOAPa3yMeBacTCs, 4ro Ooxee ABYX
KOMIUICKTOB (Da3HBIX 3JICKTPHUCCKHUX IMPOBOJOB HME-
FOT OJIHO HOMHHAIBHOC HANPSDKEHHE, 4 BO BTOPOM —
pasuoe [14].

CyIecTBOBABINHE ITOIXOABI K OPTaHU3ALUH H30-
JSIOHA BO BpeMs YHH(UKAIMH KOHCTPYKUHH OIIOP
HCKITFOYATH BO3MOKHOCTh COIMKCHHS IMPOBOJOB CO-
cenaux (pa3 ama moOOTO KiIacca HOMHHAIBHOTO Ha-
npspreHus. Ho ceiuac WM30aupyromme pacnopku Io-
3BOJIIIOT BBITOJHUTH Y CTAHOBJICHHBIC TPCOOBAHHSL.

H3MeHeHne KOHCTPYKTHBHOTO MCIIOJIHEHHS OTIOP
VXKe HAIIO IMHUPOKOE MPUMEHECHUE BO BCEM MHPE H B
JajgbpHCHIIEM OyIeT TOJBKO HAOMPATh O0OPOTEL

B uactu ynydmeHuns KadecTBa M30JLINMH B Ha-
CTOSIIIEE BPEMsI MOJNYUCHO MHOXKECTBO pPCIICHHH, Ta-
KHX Kak:

— M30JITOPBI, KOTOPBIE MOTYT OBITH HCIOJIB30BAa-
HBI B 00JACTAX C BBICOKOH T'PO30BOH AKTHBHOCTBIO

Tabnuua 1
KpaTkas xapakrepucTuka npomMexyTouHbix onop BIl 10 kB

Omnopa A0 KBO MMO KO
BricoTa onops1, M 11 11 11 11,4
Macca B coope, T 0,350 1,130 0,300 0,205
Pacuérnsrif u3rudaronuit MOMEHT, KH M 70 50 60 100
JIONIrOBEYHOCTD, JIET 40 25 50 60
CTOMMOCTS, THIC. PYO. 4,300 10,230 30,810 45,247
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Tabnuua 2
KOHCTpYKTMBHbIE n3MeHeHus anemMeHToB BJl
DIeMEHT W3MeHEHUs O CPABHEHHUIO ¢ TPAAULMOHHBIM HCHOTHCHHEM | Mi3sMeHuBIIMECd mapameTpsl BJI
1. VBemmuuiaocs pa3HooOpa3ue BHAOB KOHCTPYKIUH (MHOTO-
TPAHHBIC H KOMIIO3HTHBIC OTIOPBL).
P PE) I"abapwur BJI,
2. I1oABUIUCH PA3IHYHBIC BAPHAIUH MHOTOLICITHBIX KOHCT-
Omnopst ., OTBOJ, 3¢MJTH,
PYKIHH.
THIT ¥ Pa3Mep Onop,
3. IlpuMeHseTcs pasauMYHOE B3AaUMHOE PACTOJIOKCHHE IPO-
CTpera mpoBeca,
BOJOB.
" — JUITHHA TPOJIETA,
VYBeMMIIIOCs pa3HOOOpa3ie HOBBIX KOHCTPYKIHMH 3a CUET:
., | MEXaHHYECKAsA POYHOCTD,
— UCTIONTB30BAHMA COBPEMEHHBIX MATEPHAJIOB MOBBIICHHOMN
., MPOIMYCKHASA CIIOCOOHOCTBD,
ITposoma MPOYHOCTH M MPOBOJMMOCTH, OOJAJAIOIIMX CTOMKOCTBIO K
. CEYCHHUE MPOBOJA,
TTOBBINICHHBIM HATPY3KaM;
MOKA3aTEH IPO30YIOPHOCTH,
— M3MEHEHUS (DOPMBI TOKOIPOBOLIIIIMX MPOBOJIOK
HMITYJIbCHAA MPOYHOCTh
Cpencrsa 1. CoBMemeHrE ONTOBOJIOKHA H IPO30TPOCA. N
JUHEHHOH H30ILALMH,
rposzozamurel | 2. [Ipumenerne OITH
W7 (1) o TPOCOBAS 3AIINTA,
. I3meHeHn MBI H30JLTOPOB.
Hsomupyromas SMCHCHHC QOp 30IATOP CTOUMOCTb
HOBeCKA 2. IIpuMeHEeHHE COBPEMEHHBIX H30IUPYIOINX MATCPHANIOB.
3. Coueranne pa3IMMHBIX H30IUPYIOMIX MATCPHATIOB

(mpumep: LIC 10E(/) — nHHOBAIMOHHAS JBYKpPBLIAA
(opma);

— COUCTAHME MATCPHAJIOB TIPH IPOM3BOJCTBE
H30JHITOPOB  (MPUMEPHI:  CHIMKOHOBOE ITOKPBITHE
CTCKJITHHBIX H30JIATOPOB I YBEIMUCHUA THAPO(POO-
HOCTH, COYCTAHNE CTCKJIA C TMOJUMEPHBIMH MaTepHa-
JaMHU 11 YIOYYOICHUS XapaKTEPHCTHK Oe€3 CyIecT-
BEHHOTO YIOPOKAHHA MPOAYKTA);

— IPHMEHEHUE COBPEMEHHBIX M30MPYIONINX Ma-
TEPHAIIOB H Jp.

Bonee Tor0, BA)KHO MOHMMATh, YTO NMPHMCHCHHC
KOMITO3HTHBIX OIIOP Y>KE CaMO IO ceOe MEHSET U30JI-
IHOHHbIC CBOMCTBA IMHUH JICKTPOTICPEIAYH.

HoBble TeXHMYECKHE PENICHHS B YACTH CXCMHO-
KOHCTpYKTHBHOTO HcronaeHus BJIOIT okaxkyT Hemo-
CPEACTBCHHOC BIMSHHC HA €& JKCIUIyaTal[MOHHBIC
XAPAKTCPUCTHKH, BEAb HMX OIPEACILIOT 3JICMCHTHI,
pxozsmme B eé cocras. O000muM B TabI1. 2 M3MEHE-
HI, KOTOPBIC MPETEPIean 31eMeHTs BJI HOBOrO mo-
KOJICHHS TI0 CPAaBHCHHIO C TPAIUIMOHHBIM HCITOJIHE-
HHEM, a TAKKE OCHOBHBIC HmapameTpsl BJI, moasepr-
IIHECS H3MCHEHHIO.

Taxum o0pa3om, BJI HOBOTO MOKOJICHHA 3HAYH-
TEILHO OTAMYACTCS OT BJI TpaAWUIMOHHOIO HUCHOJIHE-
HUS, 0 4EM TOBOPUT OOMNBINOH P HM3MCHHUBIIMXCS
MApaMETPOB. YIYUIICHHE TEXHUYCCKUX, 3KOIOTHYC-
CKHX, 3CTCTHYCCKUX, PSKUMHBIX NMAPaMETPOB W CHH-
JKCHHE M3JCP)KEK TPAHHYHUT C YBEIMUCHHUEM KaIMTA-
TOBJIOKCHHHA. CIeA0BATEIILHO, HECOOXOAWM HOBBIH
KOMIUICKCHBIH TOAXOA K TEXHHKO-)KOHOMHYECCKOMY
000cHOBaHMIO BJI HOBOTO MOKOJICHHA U €€ 3JICMECHTOB
B MPOCKTHOM JOKYMCHTAIIHH.

HopmarusHo-npaBoBasi 6aza

npoexkTuposanns BJI

HpI/I HOBOM CTPOHUTCIBCTBE U MOACPHU3ALNU Ka-
skaoi BJI cocTaBasieTcs AeTalbHBIM MPOEKT, B KOTO-
POM YUHTHIBACTCSI OOJNBIIOEC KOIMYECTBO MAPAMETPOB

U XapaKTePUCTUK, HAUUHAS OT Tpacchl BJI u 3akaHuu-
Bas 3aTpaTaMH HA PEalW3alMi0 Ipockra. B mobom
MPOCKTE MOXKHO YBHACTH Cleayrommue (HhopMyIHpOB-
Ki: «Bce TeXHUYIECKUE peIIeHMsT IPUHATHL U Pa3pado-
TaHbl B MOJHOM COOTBETICTBHH C ACHCTBYIOIIMMH HA
Jaty Bbimycka mnpoekta Hopmamu u IlpaBunamm»,
«Pa3zaen mpoekra pa3paboTaH COTIACHO W C YUETOM
TpeOOBaHMI ACHCTBYIOIMX HOPMATHBOBY HIM IIOXO-
JKHAE MM IO CMBICIY.

[Mpoexruposanmne BJISIT — mpomecc CIOXKHBIH 1
MHOTO3TanHbIi. KayKablil 37IEMEHT UIPacT OUCHb BAXK-
HYIO POJIb, & HEBEPHO NPHHATOC PEIICHUE MOJKET HE
TOIBKO HE JaTh OXHIAAaeMble P(EKTHl, HO HAHECTH
ymepd. B COBOKYMHOCTH 3TO OOBACHACT HEOOXOIH-
MOCTb PETNAMEHTHPOBAHHUA MPOLECCA MPOSKTHPOBA-
HHUA HA KOKAOM ero sramne. K 0CHOBHBIM HOpMATHBAM
M CTAHAAPTAM IPH MOATOTOBKE MPOEKTOB OTHOCATCH
I'OCTe, CHuller w ITV3D. PaccmotpuMm moapoOHEE
«IApo» HOPMATHBHO-TIPABOBOW 0a3bl, PETIAMEHTH-
pyIOILICH NPOCKTHPOBAHHE, M OLCHHM, HACKOIBKO
VITCHBI 0cOOCHHOCTH BJI HOBOTO IOKONICHUS B HEM.

B camom Hauane moO0OTO MPOCKTa 00A3aTCIHHO
MPOCYMTHIBACTCA OTBOJ, 3EMIH AT €0 PeaTH3aliiH.
B [15] xOHKpeTHBIC pa3Mephl 3EMEIBHBIX YYACTKOB
MM MX YaCTEH, U3BIMACMBIX BO BPEMECHHOE H MOCTO-
SHHOE MOIB30BAHHC, B MPOCKTHOH JOKYMCHTALMH
OcpyTtcsa w3 [16], TaC COOTBETCTBYHOIMUC ILIOMIATH H
TOJIOCHI PACCUUTAHBI JUIA ONOP TPAJULIMOHHBIX KOH-
CTpykumil. {19 APYruxX BAPHAHTOB PACUET MPHUXOIHUT-
CS1 BBITTOJTHSATH COOCTBEHHOPYYHO.

OCHOBOIIONATAIOIIMM HOPMATHBHBIM JOKYMCH-
TOM OTpacim ABeTCA [17], yTBEp:KACHHBLI MpHKA-
30M MunsHepro Poccuu ot 20.05.2003 Ne 187. Tpe-
OoBanma [17] oOs3aTCTBPHBI A1 BCCX OPTaHH3ALINM,
MO3TOMY MMEHHO HA HUX B NMEPBYIO OYEPEAb OIUPACT-
Cs1 MIDKCHEP. Ba)kHOI 0COOCHHOCTBIO 3TOTO TOKYMCH-
Ta ABIACTICA TO, YTO OH IOABEPracTCd MEPECMOTPY H
TEKyIAsA peAAKUMA — yoKe ceapmasd mo cuéry. Ho Tyt
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JK€ BOZHHKAET BOIPOC: HACKOIBKO AKTYAIbHOU ABIIA-
©TCS MPCACTABICHHAA B HEM mWH(popManua? PaccMor-
PHM HECKOJBKO IIaB, OTHOCAmUXCA K BJI: «Bo3aym-
HBIC JITHAUH 3ICKTPOIECPEIAYHN HATIPSHKCHUEM CBBIIE 1
kB» (rnasa 2.5) u «M3omauumst BJI» (rmasa 1.9).

Bce amements BJI JOMKHBI COOTBETCTBOBATH
raase 2.5 [17], HO B HEHl HE MPEAYCMOTPEHBI HHHOBA-
HOHHBIC 3eMeHTHI BJI HOBOTO mokoncHusa. Tak, Ha-
TPUMEP, MHUHEMAILHO JOIYCTHMBIC CCUCHHUS IPOBO-
JIOB 10 YCIOBHAM MEXAHMYCCKOH MPOYHOCTH, JOIYC-
THMOE MEXaHHYECKOE HAMPKCHHUE B MPOBOJAX H TPO-
cax BJI manpsokenuem Boime | kB u (u3uko-mexanu-
YECKUE XAPAKTCPUCTHKH JAHBI A1 MPOBOJAOB CTAJC-
ATFOMHHACBBIX, CTAIBHbBIX, ATIOMHHHUCBBIX H W3 HE-
TEpMOOOPAOOTAHHOTO M TEPMOOOPAOOTAHHOTO ATO-
MHHHEBOTO CIUIaBa. B CBOIO ouepenpb MHHHMAIbHBIC
JuaMeTpsl mpoBoaoB BJI mo ycaoBuAM KOPOHBI U pa-
auomoMex Aanbl mummb At mposoaa AC. Tposog AC
BBIOHpaeTCAa CoraacHo [17] mo MeToay 3IKOHOMHYC-
CKOH IUIOTHOCTH TOKA, KOTOPBIH CIPAaBEUINB JIHIIb
s ogaouenHbIX BJI. B pasaene «3ammra oT mepe-
HATIPSDKCHUH, 3a3¢MIICHHE) TNABBI 2.5. HE MPEACTAB-
JICHBI TPSOOBAHMS OTHOCHTEILHO KOMITIO3UTHBIX OTIOP.

B pazaene «M3omsauus BJI» [17] pernamMeHTupy-
eTCsi TPUHMMATh 3HAYCHUS PAIMYHBIX IOKA3aTeICH
(vmempHAA >PQEKTUBHAS MIHMHA TMYTH YTECUKH, KOIH-
YECTBO H30JTOPOB, H30JIIUOHHBIC PACCTOAHUA) HA
OCHOBE JTaHHBIX, ONPEACICHHBIX A TPATHIHOHHBIX
METAJUTMYCCKAX U KEIC300€TOHHBIX OTIOP.

B wurore, nossusmmecs 8 Poccun Tomsko B 2009 To-
JIy KOMIIO3UTHBIC OTOPHI, MHHOBAIIMOHHBIC IIPOBOA-
HUKH U CBSI3aHHBIC C HUIMHU TEXHHUCCKHE 0COOCHHOCTH
HE OTPAKCHBI B ACHCTBYIOIEH pegakimu [17], xoto-
pas Obuma BBeACHA B acHcTeue 01.01.2003.

Caeayer ormeruts, uro 01.06.2018 Bmepsbic
BBeACHBI B acicreue asa ['OCTa, pacmpocTpaHsro-
IHECS HA KOMIIO3HTHBIC OTIOPHI HAMpsDkeHHEM 620 kB
[18] m 35-220 B [19]. 3TOT mar ABIACTCA OTpaxe-
HHUEM cTaThu 26 [20], HO OH HE ABIETCS MOJHBIM.
Ot TOCTBI HE TIPEACTABIIIOT BCE KJIACCHI HATIPSDKE-
HUSI, HA KOTOPBIC pa3pabOTaHbl KOMIIOZHTHBIC OTOPBHI
B Poccum (0,4 xB). [19] HEe BKIFOUACT B CcOA aHKEP-
HBIC, AHKCPHO-YIJIOBbIC M OTBCTBHUTCJIbHBIC KOMIIO-
3UTHBIC OMOPBI HA KJIACCHI HANpsKeHHA 35-220 kB.

JIOMOTHUTEIBHO XOTEIOCh OBl OTMCTHTH MPO-
OeMy ompenencHUsI CMETHOH CTOMMOCTH ITPOCKTOB
BJI noBoro noxoneHus. Ilpuka3 Munsnepro Poccuu
or 17.01.2019 t. Ne 10 [21] ompeacnmsacT Oa30BBIC
HOPMATHBBI M (DHHAHCOBYIO NMOTPEOHOCTH B OTHOMIC-
HUH THUIOBBIX TEXHOJIOTHYCCKHX pEIICHHH, B TOM
yucne BJI 0,4-750 xB. Ilpu ompenencHUU CMETHOH
crommocta BJI 0,4-750 kB B TabmHuax, Ompeaciro-
OMX HOPMATHB IEHBI M1 OTACTBHBIX 3JICMEHTOB
(B 4YacTH 0ONOpP), YKPYNHEHHBIH HOPMATHUB LCHBI
(YHLD) BBIOCNEH TOJBKO OIS MHOTOTPAHHBIX OMOP.
JI1s ocTanpHBIX OTOp MpeayCcMOTpeHa (popMy TMpOBKa
«BCE THIIBI OTMOP, 34 HUCKIFOYCHHEM MHOTOTPAHHBIXY.
W 31ech BO3HUKAECT BOIPOC: HEYIKESIH KOMIO3HTHBIC
OTIOpPBI OOBEINHEHBI C TPATUIUOHHBIMH HIIH YKE IPO-

cto He yureHb? C TakuM TOAXOAOM OIIPECIICHHC
CMETHOM cTOMMOCTH BJI ¢ KOMIO3HTHBIMH MaTEpHA-
JaMH CTAHOBUTCSI HCBO3MOXXHBIM M BO3HHKACT PHCK
HCKITFOYCHUS MHHOBAI[MOHHOTO 3JIEMCHTA HA CTAaIaWH
COTJIACOBAHMS WHBECTHIHMOHHBIX HMPOTPAMM CETEBBIX
komnaHud B Munsnepro Poccuu mo mpuduHe mpe-
oimeHus YHL] mpoekra.

Taxum oOpa3om, Ha TFOOOM 3Tame MPOSCKTHPOBA-
HUSI BO3ZHHKAIOT CIOKHOCTH HOPMATHBHO-IIPABOBOH
obocHoBaHHOCTH BJI HOBOTO mMOKONEHMS. [Ipomcxo-
JSIIAC M3MCHCHUS, 00YCIOBJICHHbBIC OCOOCHHOCTSIMHU
HOBBIX TEXHHUICCKUX PEIICHUH, O OONBIICH YaCTH HE
HAIILTA OTPA’KCHUE B HOPMATHBHO-TIPABOBOM 0ase.

Kak e Torna cripaBisroTCSI OpraHu3anil 0Tpac-
m? JDNEKTPOCETEBBIE KOMIIAHHH IEPECMATPUBAIOT
TOJIOKECHUSI O TEXHWYICCKOW TOJHUTHKE M BHOCAT IIO-
MPABKH, 4 TAKXKC BBITYCKAIOT COOCTBCHHBIC CTAHAAP-
161 (CTO). Tak, B mogpazaene «METOIMYCCKUE TOA-
XOAbl NPH MPOCKTUPOBAHWM» pasacia «Bozayrmnsie
JUHUH 3JEKTponepenaun» [22] HAMETHICA BEKTOP
HCIIOJIb30BAHUS COBPEMECHHBIX pPa3paboTOK (KOMIIO-
3UTHBIX OTIOP, M30JUPYIONINX TPaBepc U Ip.), HO MpPH
COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYIECCKOM 000cC-
HOBAHHM WM TOJBKO B MECTHOCTH, XapaKTCPH3YIO-
mieHcst HeOIArONPHATHBIMU KJIMMATHUCCKUMH YCIIO-
BISIMH, C LEJIBIO CHIDKCHUS yIIepOa OT MacCOBBIX MO-
BPSKACHUHA. BOT TOIBKO Apyrad OpraHu3aunuAg yoke He
CMOXKET OIMPATHCSI HA MOAOOHBIN TOKYMEHT M OyaeT
BBIHY>KICHA Pa3padaTeIBaTh CBOH. SIpKHM mpuMepoM
CTO ssagerca cramapt [TAO «®CK E3C» [23],
VCTAHABJIMBAOIUH HOPMBI TEXHOJIOTHYECKOTO MPOCK-
tupoBarud BJIDII nanmpssxernem 35-750 kB. B [23]
YKA3bIBACTCA, UTO MPH MpOeKTHpoBaHUH BJI T0mKHO
OBITh OOCCTICUCHO BHCAPCHHC MPOTPSCCHBHBIX MPO-
EKTHBIX PCIICHHUI M BO3MOKHO NMPHUMCHCHUC WHIUBH-
JIyanbHBIX KOHCTPYKIMI, HO HOPMATHBHO OIHPACTCA
Ha TPCOYIOMINC AKTYATH3aHH JOKYMCHTBL

Tak Ha3pIBacMOE HHAMBUIYAIbHOE IPOEKTHPO-
BaHHC CTAHOBUTCSI OOJiee BOCTPEOOBAHHBIM, A WHHO-
BAI[HOHHBIC TCXHWYICCKUC PEIICHUSI BHEAPSIOTCA BCE
yame. YTBEP/KACHHBIC OTACIbHBIC JOKYMCHTHI H
CTAHJAPTHI OPraHU3ALMNA MOTYT ACHCTBOBATH BHYTPH
OPTraHM3ALUH, KOTOPAs WX YTBEPAWJIA, HO BOZHHKACT
BOIIPOC HACKOJBKO IPABOMOYHO HX HCIIOIb30BAHHC
JPYTHMH.

B wrore, mpobiaema OTCTaBaHHS HOPMATHBHO-
MPaBOBOH 0a3bl OT COBPEMCHHBIX TCHACHIMH Pa3BH-
THS 3JEKTPOCETEBOTO KOMILIEKca HAIUI©O. OcoOCHHO-
ctu BJI HOBOTO MOKOJCHHA YUYTCHBI HE MOJHOCTBIO B
HOPMATHBHO-IIPABOBBIX JTOKYMEHTAaX (hemepanbHOTO
VPOBHA, XOTHA W TPEANPUHUMAIOTCS ONPEACIEHHbIC
IIaTH B 3TOM HAIIPABJICHUH.

MeromuecKkue moaxo b1

K TipoexTupoBannio BJIIII

PaccmoTpuM, ¢ 4eM OpUAETCA CTOIKHYTHCA HH-
JKEHEpPY TPH Pa3pabOTKE M IKCIEPTH3C IPOCKTHOH
JOKYMCHTALIUH B YACTH METOAMYCCKUX IOAXOJA0B K
MPOEKTUPOBAHMIO BJI HOBOTO MOKOICHUS.

BecTHuk FOYplY. Cepus «3Hepretukar.
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Tabnuua 3

XapaKTepMCTMKa MeTOoANYECKUX NoAX0A0B K NPOEKTUPOBaAHUIO BN

CMCHT MeTtoandeckie NoAX0apl K IPOSKTHPOBAHHIO Besox
CCCP B Hacrosmee Bpemst
1. Koa¢ppumment aepumurHo- | 1. MeToa 3KOHOMHICCKOH Ha cerogusamuuii JcHb
CTH METaJA. MIJIOTHOCTH TOKA HE CYIIECCTBYET OOOCHOBAHHOM
TMposo 2. MeToa SKOHOMHUYECKOH 2. MeToa SKOHOMHUYECKUX METOIUKH BBIOOPA CEUCHUH
MIJIOTHOCTH TOKA. TOKOBBIX HHTEPBAIOB npoBoaHNKOB JIOIT o HopMupye-
3. MeToa S3KOHOMHYECKHX MBIM 00OOIIEHHBIM TIOKA3ATEILIM
TOKOBBIX HHTEPBAIOB
1. DKOHOMHS MATEPHATIOB. CrangapTsl IPEAPHATHA OT1cyTCTBYET €AMHBIN MOAX0T
Onopa 2. YHu(UKAIWSI KOHCTPYKIMH. | ITO3BOJLTIOT IPHMEHSTH HA YPOBHE OTPACIH, 3a4aCTYHO
3. CtpouTteabHbIC HOPMBI U KaK YHH(HIHPOBAHHbIC, B MIPOEKTAX JAKE HE PACCMATPH-
MPABHIJIA, BBEACHHBIC B 1963 I. | Tak M HOBBIC KOHCTPYKIHH BACTCA MPHUMCHECHHUE HOBBIX OIIOP
MeToauueckue ykazaHus, CrangapThl MpeATpUITHH
I'posoTpoc Eafgélgo:annme B CCCP [28, 29] AKTyaeH BOMPOC 0 HEOBXOTH-
1. Omerr 3xcrutyaranuu BJL. Wnctpykuws [30] u ctanmapTsl MOCTH HEPECMOTPA 1 mepepaCoTKH
Wsomauua | 2. IlpumeHEeHHE CTCKIAHHBIX OpraHu3anui FICHCTBYFOTIHX HOPM
u $appopoBHIX H30IITOPOB

B [24, 25] aBropamMu MpOBEAEH aHAIH3 METOAOB
BHIOOpPA CEUCHWH IPOBOJHHKOB M HA KOHKPETHOM
MpUMEPe JOKA3AHO, YTO HU METOJ 3KOHOMHYECCKOM
mIoTHOCTH TOKa (OI1T), HH METOA 3KOHOMHUYCCKUX
TOKOBBIX HHTEpBaATOB (DTH) BBIOpaTh CEUCHHUE WHHO-
BALlHOHHOTO MPOBOJHHMKA HE MO3BOJICT. Jaxke mepe-
CUéT CYIICCTBYHOIIMX 3HAYCHUH HSKOHOMHYECCKOM
MIJIOTHOCTH TOKA M SKOHOMHYCCKHX TOKOBBIX HHTEP-
BAJIOB HE MO3BOJUT pemmuTh mpodiemy. Ho meron
OIN1T 3akpemeH B [17], uw CTO [23] Toxke ccpumaeTcs
HMEHHO Ha Hero. OJHAKO 3TOT METOJ MMEET MHOMKE-
CTBO JOIYINCHUH W HEJOCTATKOB, a TAK)KE OBLI MpO-
cuutaH B 50-x rogax XX Beka. [losyuaercs, 4o, He-
CMOTpSI Ha BCE COBPEMCHHBIC TEHACHIINH, U1 BRIOOPA
CEYCHUH MPOBOJA METOAUYECKH CICAYET MOIb30BATh-
ca ycrapesmeit O[T, Merox OTU HOpMATHBHO HE
3aKpEIIEH, XOTh M MMECT mpenMymecTsa neperx 1T
W TIPUBOAMTCS B TEXHUYCCKOH JINTEPATyPE, HATIPUMED,
B [26]. MoxHO CKa3aTh, YT0 0OOCHOBAHHOH MCTOIHKH
BBIOOpA CEUCHHH MPOBOAOB MPOCTO HeT. [IpuMeHeHne
VCTapeBIIMX METOM0B OyJeT HEKOPPEKTHBIM JAKE K
TPATUIHOHHBIM IIPOBOJAM, a K IMPOBOJAM HOBOTO TIO-
KOJICHHS M BOBCC OIIHOOYHBIM.

I'oBops 0 cHCTeME MOJHHE3AIIMTBL, PSAI HOPMAa-
THBHBIX TOKYMCHTOB, HCIIOJIB3YEMBIX B HACTOSIICE
BpeMs, ObUT BHIMyIICH OoJee 15 yet Hazax, a HEKOTO-
psie 1okyMeHTHI — Oonee 20 ner. [lepensnanubie HOp-
MBI, KaK IPABHUIO, HC OTIMYAIOTCA B TPHHIMITHAID-
HBIX [TOJX0/aX OT paHee M3JAHHBIX. B CBs3W ¢ 3THM
JI0 CHX TIOp aKTYaJICH BOMPOC O HEOOXOAMMOCTH Hepe-
CMOTpA ¥ TePEePabOTKH ACHCTBYFOIIX HOPM.

Meroauka pacuéra yACIbHON I'PO30YMOPHOCTH
BJIOIT m3noxkena B [27]. B [27] npeanaraeTcs OUCHH-
BaTh YACIHBHOC YHCIO T'PO30BBIX OTKIFOUCHHH, YUIH-
THIBAS THIINb YCPETHEHHBIC mokaszarenu BJIOII, Takue
KAK CONPOTHBICHHUE 3Aa3¢MICHHA ONOpP, THI ONOp, a

TAKKe CYMMApHAs JUIHHA THHUH. Y4YET HHAUBHIYAJb-
HBIX MAPAMETPOB ONOP H MPOJIETOB, PA3IHINE MEKIY
KOTOPBIMH MOXKET AOCTHIaTh 3HAYUTCIBHBIX 3HAYC-
HUH, HE MPEAYCMOTPEH. A ¢ y4ETOM HHHOBAIMOHHBIX
anemeHTOB BJIOII M m3MeHEHHEM €€ XapaKTepHCTHK
3Ta poOIeMa CTAHOBHUTCS JTHIIb OCTPEE.

[Ipencrasum B TaOX. 3 XapaKTEPUCTHKY METOIH-
YECKUX HOAXOJ0B K MpOoeKTHpoBaHHIO BJI B uactu
BBIOOPA MPOBOJHUKA U €TI0 CEYCHHS, OMOPHL, a TAKKE
TPO30TPOCA H U30JIALUH.

Takum 00pazoM, €IWHOTO METOJWHYECKOTO IOA-
X0za, a TeM Ooxee JOKYMEHTA Il MPOCKTHPOBAHUS
BJI wer. OtaenpHBIC CTAaHAAPTH OPTaHHU3ALUI BPOIC
H MO3BOJIIOT IPH COOTBETCTBYIOIIEM TEXHHKO-KOM-
MepYEeCKOM OOOCHOBAHWH NPUMCHECHHE WHHOBALMOH-
HBIX 3JIeMeHTOB BJI, HO HE YUHTBIBAKOT BCE MPABOBBIC
H COBPCMCHHBIC OCOOCHHOCTH.

3akmovenne

ITpuBeaeHHBI aHANMK3 TOKA3ad, 4To Poccus 3Ha-
YUTEJIBHO OTCTAET OT Pa3BUTBIX CTPAH HA TCXHOJOTH-
YECKOM YPOBHE, 4 OTCUCCTBEHHBII HHXKCHED W MPOCK-
THPOBINHMK HE 00JAJAfOT COOTBETCTBYIOIIMM HHCTPY-
menrapueM 1t BHeapeHss UOC AAC. Bee akcmtya-
TaOUOHHBIC TMapaMeTpsl BJI oneHuWBaroTCA HO yCTa-
PEBIINM MCTOAUKAM.

AHamH3 COCTOSHHA MPOOICMBI HCCIICAOBAHHUI
MO3BOJISIET CIENAThH CICAYIONIIE BHIBOBI.

1. CooTBETCTBOBATH COBPEMECHHBIM TPEOOBAHIIM
Ha CTApOH TEXHMYCCKOH MW TEXHOJOTHYCCKOH Oaze
CTAHOBHTCA TPYAHCC, 4 B HCKOTOPBIX CIy4YasdX — HE-
BO3MO’KHO.

2. Ilpu mpoekruposanuu BJIDI1 HeoOxoammo
00OCHOBAaHHO BHEJPATH MPOTPECCHBHBIC TEXHUUCCKHC
PemICHIA, COBPCMCHHBIC MATCPHATIbI U TCXHOJIOTHH,
HAIIPABJICHHBIC HA YJIYUIICHHE €€ 3KCILTY ATALIMOHHBIX
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XapakTepucTHK. HeoOX0auM KOMIUICKCHBIH TOAX0 K
TEXHUKO-3KOHOMHYICCKOMY OOOCHOBAHHMIO IIPEAJIA-
TaeMBIX PEHICHUH B MPOCKTHON JOKYMCHTALIHH.

3. HaOnromaeTca MOCTCIICHHBIH TICPEXO0T K HHH-
BHAyaJdbHOMY TPOCKTHPOBAHHIO  3JIEKTPOCETEBBIX
O0OBEKTOB M OTXOJ OT NPUMCHCHHA YHH()HUIIMPOBAH-
HBIX KOHCTPYKIMH, YTO OOOCHOBBIBACT IICPECMOTP
METOIUYECKON M HOPMATHBHOH 0a3bl, MPUMEHACMOMN
TIPH TPOCKTHPOBAHUH.

4. TpeOoBaHHS HOPMATHBHBIX JOKYMCHTOB HE
TAPMOHHM3HPOBAHBI C TEXHOJIOTHICCKUMH H3MCHCHHS-
MH, TPOMCXOIIIAMH B OTPACIH, WM YCIICIH YCTa-
peTh, a CJleAOBATEIBHO, TPSOOBAHHI HOPMATHBHBIX
JOKYMCHTOB B psiZic CIIy4acB HE OTBEYAIOT MPUMCHsIC-
MBIM B HACTOSINCE BPEMs TECXHHUCCKHM PCIICHHSIM,
COBPEMEHHBIM TEXHOJIOTHSIM M TIPHHIUTIAM.

5. Habmomaercs oOTcTaBaHWe B METOIUYECKHUX
MOAX0JaX 0] MHHOBAMOHHOE IIPOCKTHPOBAHHC, B
YACTHOCTH, OCTPO HE0oOXoamma pa3padoTka COBpe-
MEHHBIX METOJMYECKHX IOAXOA0B K IPOCKTHPOBA-
Huro BJIGIL

BaykHO yuMTHIBAaTh, YTO MOJCPHU3ALMNSI CETEBOTO
KOMILJIEKCA SIBIICTCSI CIIOXKHBIM W MHOTO(AKTOPHBIM
MPOLECCOM, OCHOBOH KOTOPOTO JOJDKHO CTaTh COTJIA-
COBAHHOC W KOMIUICKCHOC NMPUMCHCHHEC WHHOBALMOH-
HBIX TEXHOJOTMH HAPAAY C TPAAWIUOHHBIMH pPEIe-
HUAMH. TOIBKO Takoll MOAXOA C YYETOM PEaTbHBIX
TEXHUKO-3KOHOMHUYICCKUX, JKOJOTHUCCKHUX, PEKUM-
HBIX M KJIAMATHYCCKUX YCJIOBHH IO3BOJIAT JOCTHYB
MAKCHMAIBHBIX TIOJIOKHTEIBHBIX KAK TEXHHICCKUX,
TaK M SKOHOMHIYECKHX 3P PexTOB.
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TESTING THE APPLICABILITY OF EXISTING APPROACHES
TO NEXT-GEN OPL DESIGN

N.V. Savina, nataly-savina@mail.ru,
A.O. Varygina, alleks_13@mail.ru

Amur State University, Blagoveshchensk, Russian Federation

Power engineering currently seeks, among other things, to use innovative energy-efficient technology and
to benefit from the R&D potential associated with grids. Conventional solutions based on general design metho-
dologies are a hindrance in this respect, as they prevent the strategic objectives from having the expected quan-
titative and qualitative effects in full. Requirements to the reliability, cost-effectiveness, and performance of
grid facilities are ever stricter, specifically those to overhead power lines (OPL). Next-gen power lines are pro-
posed as a solution. What makes a power line design next-gen? An innovative wire of cost-effective cross-
section, a special tower design, state-of-the-art insulation and ground wire, if necessary. The paper seeks to in-
vestigate how innovative OPL components affect the design outcomes from the standpoint of common guide-
lines and standards. The research uses a systematic approach and presents the specifics of innovative next-gen
OPL components to show that standards are sometimes obsolete and do not match the today’s state-of-the-art
solutions. The paper advocates the development of newer standards and guidelines on OPL design.

Keywords: electric grid, overhead power line, design, towers, wire, insulation, ground wire.
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