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I'1aBHbIE BepIIMHBI €lIE BIepeau

The main peaks are yet to come

Aunnomauusn: B cmamve packpvleaiomcs npeonochlIKU HAYYHBIX U CLYHCEOHBIX OOCMUNCEHUL UBBECTNHO20
B0EHHO20 YUEH020 U PYKOBOOUmens Kagheopvl 60eHHo20 uncmumyma. Paccmampusaromes ocHosHbie
Hanpaeienus 8 cghepe e2o HAYUHLIX UHMepecos. Jlaémcs onucanue KOHKpPemHulX pe3yibmamoe HayyHO-
neoazo2uyeckoll u ciyscebnou desmenvrocmu. Iloouéprugaemcs poib 8 COXpaHeHUU KPYNHbIX HAYYHBIX
WKOIL.

Abstract: The article reveals the prerequisites of scientific and service achievements of the famous military
scientist and head of the Department of the Military Institute. The main directions in the sphere of his
scientific interests are considered a description of the specific results in education, research and service
activities are given. The role in the preservation of large scientific schools is emphasized.

Knrwuesvie cnosa: canumapno-mexnuueckoe 060py0osariue 30anull U CNeyudibHbiX 00beKmos,
MexHUYecKoe COBEPULEHCBOBAHUE CUCTEM B000CHADICEHUS U B0000MBEOEHUSI 00BEKMO8 80EHHOU
UH@pacmpykmypbl, HA4aIbHUK KAGeopsl, OOKMOp MexHU4ecKux HaykK, npogeccop.

Keywords: sanitary equipment of buildings and special objects, technical improvement of water supply and
sanitation facilities of military infrastructure, head of the Department, doctor of engineering Sciences,

Professor.

Buktop Cepreesnu HUrnatumk poamiucs 7 mapra 1963 roma B nepeBHe ['omeBo JIpornymHCKOro
paitfona bpectckoit obnactu benopycckoit CCP B kpecThsiHCKON cembe. CKIOHHOCTh K TOYHBIM HayKam
IpOSIBWIIACh y HEro €Ile B IMOAPOCTKOBOM BO3pacTe, M POJUTENN NepeBend Bukropa B MIKOIy C
yrayOJIeHHBIM U3yUY€HHEM MaTeMaTUKH, KOTOPYIo OH 3akoH4YmlI B 1980 rony.

B Tom xe rogy oH moctynun B JIGHMHIpaJICKOE€ BBICHIEE BOCHHOE HMHIKEHEPHOE CTPOMTEIIBHOE
yunnuiie umeHu resepana apmun A.H. KoMapoBCKoro no crnenuasbHOCTH «CaHUTapHO-TEXHHUYECKOE
000pyZ0BaHUE 3/1aHUH U CHELHATBHBIX O0BEKTOBY. Yueba B yUWINIIE JaBajlach B LIEJIOM JIETKO, OCTaBAJIOCh
BpeMs U JUIsl paboThl B BOEHHO-Hay4YHOM o01ectBe kKypcantoB (BHOK).

B 1985 rogy oxonuun JIBBUCY, nonyyuB JUIUIOM C OTIMYMEM, UM ObUI HalpaBleH B OAHY U3
yacteil 9 neHrpanpHoro ympasineHuss MunuctepctBa 060poHsl CCCP B CeBepHyro Tpymnmy BOHCK Ha
tepputoputo Ilonsckoit Haponuoit Pecny6Gmuxu. Odunep MrHatuuk mpoxofwsn ciayk0y B JOKHOCTH

CTapIIero NHKEHepa MPOU3BOACTBEHHO-TEXHUUECKOT0 OTeNa ¢ aprycra 1985 rona no urons 1988 rona.
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Puc.1

CKJIOHHOCTh K HayYHOMY IIOMCKY, HaBBIKM MCCJIEI0BATEIbCKOW PAaOOTHI, MOJYyYEHHbIE BO BpEMs
padorsr Bo BHOK, mosBommmm Bukrtopy CepreeBudy yCHEmIHO CIaTh BCTYHNHUTEIBHBIE JK3aMEHBI M
IIOCTYIIUTh B OuHYI anbloHKTypy B JIBBUCKY B 1988 romy. HayuHbIM pykKOBOAMTEIEM MOJIOAOIO
aJIbIOHKTA CTaJl BUJAHBIM y4eHbI B 00JIACTH HAAEKHOCTH U JKUBYYECTH CAHUTAPHO-TEXHUYECKHX CHUCTEM
BOMHCKHX 3/IaHUIl M CIEUUAIBHBIX COOPYXECHUH JOKTOp TEeXHWYeCKHX Hayk mpodeccop Wnpun HOpwii
AJeKCaHpOBHUY, BO3TJABIABIINN Ha TOT MOMEHT Kadenpy Ne35 «HamexHOCTh, SKCITyaTalusi 1 MOHTaX
CaHUTapHO-TEXHUYecKoro oOopynosanus». [lox pykoBojnctBoM mpodeccopa Mnpuna HO.A. nHavanmach
KpOIOTiMBas paboTa HaJl KaHIUAATCKOW mauccepranueil. O6nacTh HaydHbIX MHTEPECOB aJbBIOHKTA ObLIa
CBSI3aHAa C BONPOCAMHM TEXHUYECKOIO COBEPIICHCTBOBAHUS CUCTEM BOJOCHA0XKEHMSI U BOJAOOTBEACHUS
00BEKTOB BOEHHOM HHOpacTpyKkTypsl. TamaHT U BbICOKas pPabOTOCHIOCOOHOCTH MO3BOJMIIM YCIEUIHO
MIOATOTOBUThH JTUCCEPTALMI0 HA COMCKAHME YYEHOW CTENEHM KaHAWJaTa TEXHUYECKHX HayK B JOBOJIBHO
c)KaThle CpokH, U B 1991 roay nuccepranus ObU1a 3alMIIEHA.

[Tocne oxoHuanus aabrOHKTYpbl Buktop CepreeBuy ObU1 Ha3HAUYEH Ha JTOJKHOCTDH NPEINOJIaBaTElNs
Kadenpsl, a 3aTeM U CTapIIero npenojaBaTens. AKTUBHAs NpPENoAaBaTeiabcKas U HaydHas AESTeNbHOCTb
Urnatunka B.C. npunecna cBou mioasl v B 1992 rogy eMy NpucBOMIM YU4EHOE 3BaHUE JOLIEHTA.

Hanpspk€HHass negaroruyeckas  JI€ATENBHOCTh — CONPOBOXKIANIACH BBIMIOJTHEHUEM  HAay4YHO-
UCCIIeIoBaTeNbCKUX paboT B mHTepecax MunucrepcrBa oboponsl u Cankr-IletepOypra. B sToT mepuon
3apojuiach MpoYHas OCHOBA HAy4YHO-TIPOM3BOACTBEHHOTO coTpynHudectBa kadeapsl ¢ OI'VII «Bonokanan
Cankr-Ilerepbypra. CoBmectHas pabora ¢ FO.A. MnbuHBIM 1MO3BOJSMIIA BBIEIUTH HOBOE HAINpAaBJICHHUE B
Pa3BUTHM CYIIECTBYIOLIEH MOIIHONW Hay4yHOH MmiKojbl. OOOCHOBaHME HAYYHON KOHIIENIIMU U pelleHHue
aKTyalbHOM mNpoOJIeMbl B OOJIACTH HKOJOTHYECKOM O€30MacHOCTH, HAAEKHOCTH U JKUBYYECTH CHUCTEM

BOJIOOTBE/IEHUsI OOBEKTOB BOEHHOW HH(ppacTpykTypsl mno3Boiwian Bukropy CepreeBuuy B 1995 rony
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3alUTUTh JUCCEPTAIMI0 Ha COMCKaHHE YYEHOM CTemeHH NOKTOopa TEXHHYECKUX HayK. B Tom ke roamy
noanoiakoBHUK Mruatuuk B.C. Haznavyaercs HadanpbHUKOM Kadeapsl Ne 35. Ha ToT mepro oH OblT caMbIM
MOJIOJBIM JOKTOPOM TEXHHYECKMX HayK M HavaibHuUKOM Kadenpst BHCH. B 1997 romy emy Obuio
npucBoeHo yuéHoe 3Banue mpodeccop. Ilog pykoBoactBom moanonkoBHuka Mraatumka B.C. xadenpa
MpaKTU4YeCKH 0e300JIe3HEHHO Mepekuia MEPBYI0 BOJHY COKpAILIEHUS YHUCICHHOIO Habopa KypCcaHTOB Ha
CaHUTApHO-TeXHUYECKOM (akyabTeTe B 1996-1998 ronax. B 2000 roxy, B ToM unciie 6y1aroaaps mojiepiKke
nonkoBHuka MWraarumka B.C. (puc. 1), Ha caHuTapHO-TeXHWYECKUi (hakynbTeT ObUIa TepeBelcHa
MOJIFOTOBKA CIEUAIHUCTOB JJIsl KBAPTUPHO-IKCIUTYaTallHOHHOM CITYy>KOBI, U €KEroHbIi Ha0op Ha yueOHbBIH
KypC BHOBb COCTABHJI YEThIPE MOJHOLICHHbIE Y4eOHbIE IPYIIIIHL.

Konnexktus kadenpsl pemian nmocTaBieHHbIe 33Ja4l C BHICOKMM KauyeCTBOM HCIOJHEHHs, JOOMBACA
IUTAHOMEPHOTO  TOBBIIICHUS yPOBHSA TOJTOTOBKM  CHELUAIKUCTOB, BBINOMHSUI  Pa0OThIl  HAY4HO-
HCCIIEIOBATENbCKON HAPABICHHOCTH TOJIBKO B YCTAHOBJIECHHBIE IUIAHOBBIE CPOKH, OCYIIECTBHII OTPOMHBIM
00BEM pabOTHl MO CO3JAHHIO HOBBIX YUYEOHMKOB, KOMIUIEKTOB COBPEMEHHBIX IUAAKTHUECKHUX CPENICTB
obyuyenus. B 2006 rony Bukrop CepreeBuu 3a 3aciayru mnepei rocylapcTBOM ObUT YIOCTOEH BBICOKOH
Harpanabl — opaeHa [louéra. 3a roapl cimyx0b1 B BoopyxkEHHbiXx Cuiax OH ObLI HArpakKaEH TaK¥KE ILIEITbIM
PSA0M IIPABUTEIBCTBEHHBIX U BEIOMCTBEHHBIX HArpal.

C 2006 mo 2009 ron HauMHAETCs Yepea HEMPEPBIBHBIX OPraHU3allMOHHO-IITATHBIX MEPONPUSITHH,
KOTOpBbIE MPHUBEIN K COKpAIICHUIO JBYX Kadedp CaHHUTApHO-TEXHUYECKOro ¢akylbTeTa U, B KOHEYHOM
UTOre, K COKpameHuto camoro dakyinerera. B 2010 romy Bce BOeHHOCTYXalne OBUTH BHIBEJCHBI B
pacnopspkenue HadyainbHuka BUTY u rorosuiuck k yBonbHeHuto. B 2010 u 2011 roxy He ocyiecTBisuics
Ha0Op KypCaHTOB CAHUTAPHO-TEXHUYECKOM crenuaau3anuu. BcTan Bompoc O COKpallleHHd B Hallem
BoeHHOM BVY3e ocraBmieiics Ha TOT MNepHOJ €AMHCTBEHHOM CaHUTAPHO-TEXHUYECKOM Kadeapsl u
(bakTUYeCKON JHMKBUAALMU LIEJIOr0 psijia HAayYHBIX IIKOJ, OCHOBOIIOJIOKHHKAMHU KOTOPBIX OBLIM Takue
kpynsble ydenole kak CtedpanoB E.B., Kyssmun IO.M., IsimoB I'U., Unpun 1O0.A., Jlamae b.®.,
AseppsHoB B.K..

B a3T0oT CnoHBI nepuoa OCcoOEHHO SpKO NPOSIBHIMCh OpPraHM3aTOpPCKUE KadecTBa BukTopa
CepreeBuua, ero cnocoOHOCTb apryMEHTHUPOBAHO M HACTOWYMBO J0KA3bIBATh PYKOBOJCTBY HEOOXOIUMOCTh
MPOJIOJKEHHST TOJTOTOBKM BOEHHBIX CHEIUAINCTOB sl obecrieueHus Oe3aBapuitHOW u 0Oe30macHOU
HKCIUTyaTallUl WH)XEHEPHBIX CHUCTEM OOBEKTOB BOEHHOW HMH(PPACTPYKTYpPbl CHIIOBBIX BEIOMCTB CTPAHBI.
ITocne HEOMHOKPATHBIX MOE3JJ0K B CTOJNHMIY €My YAaloch YyOeIuTh KaJpoBble OpraHbl MMHHCTEpCTBa
o0opoHbl U MuHHCTEpCTBa BHYTPEHHHUX Jell B HEOOXOAMMOCTH OpraHHM30BaThb HAOOp KypCaHTOB
CaHUTApHO-TEXHUUYECKOHN crneruanu3zanuu. KosiekTuBoM Kadenpbl B CKaThle CPOKM ObUTH pa3zpaboTaHbl
TUJIAKTUYECKUEe MaTepuajbl A TMOATOTOBKM KypCaHTOB IO MpOrpaMMmaM BBICIIEr0 0Opa3oBaHMs IO
cneunanbHocTd  «ThutoBOoe oOecrmeueHwe» B paMmkax chenuanuzanuu «OpraHusanus SKCIUTyaTalluy,

PEMOHTA M MOHTaXa CAaHUTAPHO-TEXHUYCCKHX CHCTCM)). ITommMmoO 9TOro, BIICPBBIC B HCTOpPHUH HALOICTO



BoeHHoro BVY3a Ha kadempe «Cuctembl >Xu3HEOOECTEUEHUS OOBEKTOB BOCHHOW HWH(PACTPYKTYPHI»
Hayajaach MOJArOTOBKA KypCAaHTOB 10 IporpaMMaM CpeaHero nNpodeccuoHanbHOro 00pa3oBaHusl.

B pesynbraTe mponenaHHoi pykoBoauTeneM Kadeapsl paboThl e€ mTaTHas CTPYKTypa MO3BOJIMIIA
c(OpMHPOBATH KOJUIEKTUB M3 MOJIOABIX M TEPCHEKTHBHBIX O(MUIEPOB W TPAXKTAHCKOTO MEPCOHATA.
OtnenpHBIE MpernoaBaTean ObUIM BHOBBH MPHU3BaHbI HA BOCHHYIO CIY:KOy. BbUTH cOXpaHEHbI M MOMYYUIH
JabHEMNIIee pa3BUTUE LENbIN P U3BECTHBIX HAYYHBIX IIKOJI.

B 2012-2017 romax ObUIHM 3alIMINEHBI 7 AUCCEPTAMA COTPYIAHUKAMH Kadeapbl, B TOM 4Yucie 2
JTOKTOPCKUX HCcenoBaHusA. B OONBIIMHCTBE AMCCEPTAIMOHHBIX PAaObOT HAYYHBIM PYKOBOAMUTENIEM WIH
KOHCYJIbTaHTOM ObLT 11.T.H. mpodeccop Mruaruuk B.C.

Crenyer OTMETUTh HAYYHYH) YHHMKAJIbHOCTH JApPYXKHOW ceMmbd Bukropa CepreeBuua, BCE WICHBI
KOTOpOM AMINIOMUPOBAHHbBIE YUEHBIE: JOKTOPCKYIO JUCCEPTALMIO 3aliMThiIa cynpyra - Cernana FOpseBHa
Wrnaruuk, a kKauauaaTckyo - noub Haranes BukroposHa.

Hayunoe wHanpaBneHue, pa3BuBaeMoe Ha Kadeape, CBS3aHO C IMOBBIIICHUEM HAJCKHOCTH,
KHUBYUYECTH, FIHEProd(H(PEeKTUBHOCTH U IKOJIOTUYECKOM OE30MaCHOCTH CUCTEM >KM3HEOOEeCTIeueHUsI 00ObEKTOB
BOCHHOW MH(DPaACTPYKTyphl. B psie muccepTarmoHHBIX pabOT OBLIM pemieHbI 3a1a4u 1o OecniepeboitHoMYy
OTBEICHUIO JPEHAXKHBIX M CTOYHBIX BOJ CIIEHHAIBHBIX (DOPTUDUKAIIMOHHBIX COOPYKEHHH, MOBBIMICHHS
9KOJIOTMYECKON 0€30MacHOCTH TPAHCHOPTHBIX CHUCTEM BOJOOTBEACHUS BOCHHBIX TOPOJKOB, MO3BOJUBIIHE
CBECTH K JOMYCTHMOMY MHUHUMYMY COpPOCHI B OKPYXAIONIYI0 CPEAy HEOUMIIEHHBIX CTOYHBIX BOA. [pyras
gacTh paboT OblIa TMOCBSIIEHA COBEPIICHCTBOBAHWIO METOAOB pacdyera CEeTe M HACOCHBIX CTaHIIMH,
HAIPaBJICHHBIX HA MMOBBIIIEHUE YKOHOMUYECKOH YPPEKTUBHOCTH CUCTEM BOJIOCHA0KEHUS M BOJJOOTBEICHHS
C Y4e€TOM UX OCOOCHHOCTEH, XapaKTEpHBIX AJIsl BOCHHBIX TOPOJKOB M CHEIHAIBHBIX (OPTHUHUKAINOHHBIX
COOPYKEHHH.

PesynbTarhel uccienoBaHMl MO STOMY HANpPAaBIEHUIO HALUIM TNPUMEHEHHE Mpu pa3paboTke
HOPMAaTUBHBIX JTOKYMEHTOB I10 MPOEKTUPOBAHMIO U IKCILIyaTallud MHKEHEPHBIX CHUCTEM, IIPHU pa3paboTke
HOBOTO OOOpYZOBaHUS, CUCTEM M CIOCOOOB TPAHCIOPTUPOBKM W OYUCTKH BOJBI, HOBHU3HA KOTOPBIX
MIOATBEP>KI€HA MHOTOUNCIIEHHBIMY ITATEHTaMHU.

[ToMMMO MHOTOrpaHHOM JEsATeNbHOCTH Ha JOJDKHOCTH pykoBoautens kadenpbr Ne6 BU(UT)
npodeccop Mrnatuuk B.C. MHOro BpemMeHM yzenseT MOATOTOBKE IUINIOMHUPOBAHHBIX YUEHBIX, KaK JUIs
CWIOBBIX CTpyKTyp Poccuiickoit ®enepanuu, Tak M Ui TpaKAAaHCKUX opraHusanuil. OH sBisercs
IIpeiceaaTeneM OJHOTO M3 CIIENHAIbHBIX IUCCEPTALlMOHHBIX COBETOB BOEHHOHN akaieMMM MaTepHaJIbHO-
TEXHUUYECKOro obecrieueHuss UMeHH reHepaia apmun A.B. XpynéBa, dieHOM IucCEepTAlMOHHBIX COBETOB B
HammonansHoMm uccienoBaTelbckoM MOCKOBCKOM TOCYAapCTBEHHOM CTPOUTEIBHOM YHHMBEPCUTETE H
[TeTepOyprckoM rocyapCTBEHHOM apXUTEKTYPHO-CTPOUTEILHOM YHUBEPCUTETE.

Bukrop CepreeBuu MIMPOKO U3BECTEH B AKCHEPTHOM coobiecTBe PP, OH akKTUBHO U IJIOJOTBOPHO
paboTaeT 4JIeHOM dKCIEepTHOro coBeTa npu Bricuiei arrectanmonnoit komernu (BAK) Muno6puayku PO,

MTOCTOSTHHBIM 4JICHOM CEKITUHU «DHEProdHEeKTUBHOCTh COOPYKEHHN M CHCTEM BOJIOCHAOKEHUS 1
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Puc. 2

BOJI00TBeIeHUs. CUCTEMBI YIIPaBJICHUS» IKCIEPTHO-TEXHOJIOTMYECKOro coBera Poccuiickoil Accoumarmn
BOJIOCHAOKeHUS M BojooTBeneHus (MockBa) u wieHoM HaydHo-TexHmueckoro coera npu denepaibHOM
roCyJJapCTBEHHOM YHUTapHOM npeanpusituu «Bonokanam» (Cankr-IlerepOypr).

[Ipodeccop Urnaruuk B. C. aBrop 601ee 100 Hayunbix paboT u 601ee 60 naTeHTOB Ha U300pETEHUs
Y IIOJIE3HBIE MOJIEIIH.

B nacrosimee Bpemst kadeapa nox pykooactBoM Mraarumka B.C. (puc. 2) ycnemrHo pa3BuBaercs,
COBEpPILIEHCTBYETCA yuyeOHO-MaTepuanbHas 6a3a, IpoBe/leH KaluTalbHbII PEMOHT MMOMELIEeHUH, ayAUTOPUHN
HaTOJIHSAIOTCS COBPEMEHHBIM 000pyI0BaHUEM, MOAJIEPKUBAOTCS TECHbIE MPO(ECCHOHATBHbBIE OTHOIIEHUS C
MOHTaKHBIMH, SKCILTyaTallMOHHBIMH U IPOEKTHBIMU OpraHu3anusiMu Munuctepctsa 000poHsl, Pocreapann
u Cankr-IlerepOypra.

Tpuauare JeT )XKU3HU OTAaHBl poJHOMY BoeHHOMY BVY3y (a BMecTe ¢ KypCaHTCKMMH TOAaMu Bce
Tpuauath 1ath). [Ipogenana orpomHas paboTa, MHOTO€ yJaloCh PEHIUTh, MPEOA0JIEeTh, mocTpouTh. Ho
npodeccop Urnatumk B.C. mpuHamIeKHT K TOW KATETOPHUM JIIOJEH, KOTOPBIX TPUHATO HA3bIBAThH
«Co3unarenby», a Takue JIIOAW BCErjaa ycTpemiieHsl B Oyaymiee. M B mpemnBepun KpacuBO#l rOOMICHHON
JIaTbl MOKHO YTBEPIKIaTh, UTO JOKTOpa TEXHUYECKUX Hayk mpodeccopa Mruatunka Buktopa Cepreesuua,

6C3YCJ'IOBHO, BIICpCan KOET IMMOKOPCHHEC HOBBIX HpO(I)CCCI/IOHa.HLHBIX 1 )KU3HCHHBIX BCPIIIHH.

Peoakyuonnasn konnecus u pedaxkuyus xyncypuana «Boenuwiii unsicenep» npucoeounsaromcs K
MHO20YUCTIEHHBIM NO30PAGIEHUAM I00UNIADPY U HCENAIOM eMYy KPENK020 300P08bs, MEOPYECKUX YCnexos,

6szon0ﬂytmﬂ U ucnoanenus écex dceaanuii!



JHeprocHadkeHue, BOAOCHAOKEeHUE U TEMJIOCHAOKeHNe 00bEKTOB BOEHHOT 0
HA3HAYeHUsl

VK 355.7:357.673:644.1:697.31
Aeepvanoe B.K., Toamauee B.H., Menexcuk A.A.
Averianov V.K., Tolmachev V.N., Melezshik A.A.

Cucrema 3HeprocHadxkeHus Kak (paxkrop odecnevyeHusi IHeprodpeKTUBHOM Cpeabl
JKM3HEeATeJIbHOCTH 00bEKTOB BOEHHOH MH(PPACTPYKTYPbI
The power supply system as a factor of ensuring energy-efficient built environments of military

infrastructure facilities

Annomauyusn: B cmamve npusedeHvl chneyuguyeckue B80ONPOCbl  CO30aHUL  0E30NACHOU U
9Hepeoappexmusnoll cpedvl dcuznedesmenrvhocmu. Ommeuena HeoOX0OUMOCHb KOMNIEKCHO20 N00X00d
npu paseumuu cucnem 3H€p200Ha59fC€Hu}l 60EHHbIX 20p0()l<'06‘. Hcnonvzosanue UHMENIEKM)Y A/IbHbLX
2UOPUOHBIX dHEepeocUcmeM NO360JIslen CHUSUMb MaKcuMym nazpysku Ha 10-20%, snepeonompebnenue Ha 5-
15%, CYWeCmeeHHO yeeauduniob KoaqbqbuuueHm UCNOJIb306AHUA yCWlGHOGJleHHOIZ MouHocmu yCcmaHo60K
60300HOGNSAEMbIX UCMOYHUKOG IHeEpcUU. ﬂ]lil O0CMUIICEHUS MAKUX pe3yromamos 6 cmamve obosznavena
HeoOX00UMOCMb KOMNJIEKCHO20 noaxoaa, yuumbvliearuieco 63aumMo3asuCuUmMocmys, 63auUMO3AMEHAEMOCMb U
NPOCHO3UPYEMOCNTb DENCUMOB (ﬁyHKL;MOHMPOGCZHM}Z cucmemasl ((S’OCIHM}I U COOPYIHCEHUA — UHIHCEHEPHble cemu
— UCIMOYHUKU DHEP2OPeCcyPCo8 U 20108Hble coopyxcenusy. [Ipedcmasnensl ceedenusi 0 npo8oouMou pabome
1o cO30anHuio cucmem UHMENNIEKMYAJIbHO2O0 ynpaelenusl aBmMOHOMHBIMU IHEPSOKOMNIEKCAMU.

Abstract: The paper presents specific issues of security and energy efficiency of the living environment.
The need for an integrated approach to the development of power supply systems for garrison towns is
described. Both 10-20% of peak load reduction and 5-15% of energy savings occur with the use of
intelligent energy systems. The article touches upon the results achieved through the comprehensive
approach, which is based on interdependence, interchangeability, and predictability of the operational
modes of the system "buildings - engineering networks — power sources and head works". The information
on ongoing work on the development of the intelligent management of the self-contained heat and power

supply is presented.

Knrouesvie cnosa: »snepeocucmema, 60300HO6N5IeMble UCMOYHUKU IHEP2UU, UHMENNeKMYAIbHOe
YHpasnenue, akmugHbvlll nompeoumeis.

Keywords: energy system, renewable energy sources, intellectual management, active consumer



CoBpemeHHoe HKOHOMUYECKOE pasBuTHe XapaKTepu3yeTcs «IPOABUKEHUEM K
HEOMHIyCTpUAIM3AllMKM, KOTOpas CBSi3aHa C TNPUHUUNUANBHO HOBBIMU TexHonorusamu (NBIC -
KOHBEPTCHIIM  HAaHOWH()OPMAIMOHHBIX, OWOMH()OPMAIMOHHBIX ¥ KOTHUTUBHBIX TEXHOJIOTHHA) U C
pElIEHNEM HOBBIX 337au OOECHEYEeHHs BBICOKOTO KauyecTBA JKM3HUM B TapMOHHUU C IPUPOJIHON Cpenoil.
Pemenue aTux 3a1a4 cBsizaHO ¢ TPeOOBAHUAMHU SHEPTod()PEKTUBHOCTH, MUHUMHU3AIUU KOJIMYECTBA OTXO/I0B
1 0€30TXOHOTO NMPOU3BOJICTBA. B HEOMHAYCTPUATEHOM Pa3BUTHH MUPOBOIl SKOHOMUKH dHEpPreTuka Oyzer,
0 BCEM BUJIMMOCTH, UTPATh LEHTPAIBHYIO poib» [1].

Hamia crpana Bbinuia Ha myTh 3Heprod(EeKTHBHOCTH Ha rocyaapcTBeHHOM ypoBHe. B 2009 romy
Obi1 mpuHaT PenepanbHbiii 3akoH No 261-O3 «O0 3HEprocOepekeHUHU M TOBBIIICHUH SHEPTETHYCCKOU
3¢ (}HEeKTUBHOCTH M BHECEHUM HM3MEHEHHH B OTIEJbHBbIE 3aKOHOHaTelbHble akThl P®y». [lanee Obuin
pa3paboTaHbl rocyIapcTBEHHas IporpaMma « JHEprocOepekeHUe U MOBBIIICHNE SHEPTOd(HEKTUBHOCTH Ha
nepuoa 10 2020 rona» U psig Ipyrux, B TOM YUCIE BEJOMCTBEHHBIX, HOPMATUBHO-TIPABOBBIX JOKYMEHTOB
nmo ¢QopmupoBanuto B crpaHe u e Boopyxénnbix Cunax (BC) »sHeprosddexTuBHOMi cpes
KHU3HEICSITEIbHOCTH.

[Ton sreproadpekTUBHOM cpenoil KUZHEAEATEIHHOCTH 00BEKTOB BOCHHOM HHppacTpyKTypsl (OBIU)
MTOHUMAETCS TOCTUKEHUE B UX apXUTEKTYPHO-IIJIAHUPOBOUYHOM IPOCTPAHCTBE SKOHOMUYECKU OMPaBIaHHOM
3G (HEeKTUBHOCTH HCIIOJIb30BAHUS DHEPIeTUYECKUX PECypCcoB, Il KAyeCTBEHHOTO IKU3HE0OecreueHUs
BOCHHOCYXAIIUX B IMPOILIECCE UX TMOBCETHEBHOM NEATEIbHOCTH, MPU CYIIECTBYIOIIEM YPOBHE Pa3BUTHS
TEXHUKH U TEXHOJIOTHM, U COOJIIOICHUH TPEOOBAaHUN K OXpaHe OKPYXKAIOIIEH cpeibl. DTO B 3HAUUTEIHHOMN
CTENIEHU OIPENAEISAETCSl COCTOSHUEM W IOKa3aTeasiMu (DYHKIMOHUPOBAHUS CUCTEM TEIUIOCHAOXKEHUS U
WHXEHEPHBIX CHUCTEM 3JIaHUH M COOPY>KEHUI BOCHHBIX OOBEKTOB.

OCHOBHBIMU ~ YCJIOBUSIMH TIPH  peaM3alMid KOMIUIEKCA MEpPONpHUSTUA M Mporpamm Mo
SHEProcOEpeKEHUIO U MOBBIIIEHUIO d3HeprodgdexruBHoct OBU sBstoTcs:

— obecrnieyeHue (pUHAHCOBOI YCTONYMBOCTH HKOHOMHMKH CTPAHBI 3a CUET CHIKEHUS! OI0/DKETHBIX PacxXo/10B
Ha YHEPTrOPEeCyYPCHl U Ha Pa3BUTHE YPHEPreTUUECKUX 00BeKTOB obecnieuenust OBU;

— CHHWXKCHHE, 3a CUeT BHEJIPEHHUs »HeprocOeperarmmmx TexHoyoruil, pacxoqos BC u apyrux cuioBbIxX
CTPYKTYp TOCyJapCcTBa Ha IHEPrOPECYPCHI;

— TIOBBILIEHHE 3KOJOTMUYECKON U 3HepreTudeckoi 0ezonacnoctu OBU.

[Ipobniema »sHeprocoepexenuss B BC, mnoBbimeHuss 3HEprodG@PexkTUBHOCTH U HAJEKHOCTH
(GYHKITMOHUPOBAHMS MHXKEHEPHON MH(GPACTPYKTYPhl BOGHHBIX OOBEKTOB HOCHT KOMIUIEKCHBIN XapakTep H
CBsI3aHa C HEOOXOAMMOCTBIO PELICHHs 3HAYMTEIbHOTO YHMCIIa 3a7lad Ha BCEX dTarnax >KU3HEHHOIO IHKIIa
CUCTEMBI «BOMHCKHE 3/1aHUS U COOPYKEHHSI — NHKEHEPHBIE CETH — UCTOUHUKH 3HEPTOPECYPCOB U TOJIOBHBIE
coopykeHus» (BOJa, TOIUIMBO, TEIJIOBAs U 3JIEKTPUUECKast SHEPTHUs).

3a mocnennue 10-15 net ObLT MOATOTOBJIEH W MPUHAT LENBIA psAA TOKYMEHTOB, HAlpaBIEHHBIX Ha
pelieHue mnpobsieM B mporecce pehopMUpoBaHus TeruiocHaO)keHuss. K TakuM HOpMaTUBHBIM JOKYMEHTaM

cnenyet otHectn Denepanbbiii 3akoH PO Nel90 «O Temnocnabxenuny», [locranosnenne IIpaButenbcTBa
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Nel54 «O mpaBunax pa3paboTku cxem TertocHabxkenus», IC-30 u np. B Munucrepcree O6oponst PO
(MO P®) BBeneH B A€CTBHE HOPMATUBHBIA JOKYMEHT «VHCTpYKIHS O MOPSIKE HA3HAUYCHUS OCHOBHBIX
TEIUIOTEXHUUYECKUX XapaKTepUCTUK 00meBoiickoBbIX 3nanuit» (BCII 31-01-03 MO P®).

B cooTBercTBHM € yKa3aHHBIMU JOKYMEHTAaMH ONTHMH3AIMS CUCTEM TEIUIOCHAOKEHUS B CTpaHE B
uesioM, 1 B MO P® B yacTHOCTH, J107KHA OCYILIECTBIISATHCS Ha HAy4YHOM OCHOBE [2,3,4,5] ¢ UCI0JIb30BAHUEM
COBPEMEHHBIX IreOUH()OPMALMOHHBIX TEXHOJIOTHM, KOMILJIEKCHOTO yudeTa 3¢ (eKToB 3HeprocoepexeHus Bo
BCEX 3BEHBSIX CHCTEMBI «TOIUIMBOCHAOKEHHE - TEHEpalUsl JHEPIUU - paCHpeAeTHUTEIbHBIE CETH -
notpedutensy. [Iprnuém momxoOHBINM MOAXO0/ TOHKEH OBITh KaK B CYHIECTBYIOIIEM (oHAE, TaK M IPU HOBOM
cTpouTenscTBe [6,7].

Bwmecte ¢ Tem, B oOmiedi mpobieme cozmanus B BC Ge3omacHoit 1 3HEprodpGeKTUBHON cpeabl
KHU3HENEATSTPHOCTH CYIIECTBYET psii CHeUU(UIECKUX BOMPOCOB, HEOJHOKPATHO TOJHUMABIIMXCS B
paboTax OTEUECTBEHHBIX CIICIIMATNCTOB, B YaCTHOCTH, B Tpyaax akagemuka C.A. UucroBuua [2,8,9].

1. HauBbiCIUM OPUOPUTETOM Ui CTPOUTENBHOM U DHEPreTUYECKOM oTpacieil sBiseTcs
obecrnieueHre 0e30macHOCTH M KOMGOpPTa BOSHHOCTYXKAIIMX B CYIIECTBYIOMIMX M CTPOSIIMXCS 3[aHUAX U
COOpY)XCHHSIX. BbIcokas aBapuiHOCTH OOBEKTOB JSHEPreTUKM ¥ HWHXXCHEPHOW HWHQPPACTPYKTYPHI
IPaXJTaHCKUX W BOCHHBIX OOBEKTOB, BBUIY WX TEXHHYCCKOTO WM MOPAIBLHOTO W3HOCA, (opMHpyeT
HEO0OXOIMMOCTh Pa3pabOTKH 3aKOHOB, HOPMATUBHBIX, OSKOHOMHYECKMX W TEXHUYECKHX pEelICHHM
(MexaHU3MOB) MO CKOPEUIIeMY BbIXOAY M3 CO3/IaBIICIHCS YPE3BbIYAHO CIIOKHOM CUTYallUH.

2.  Heobxomumocth  pa3zpaboTku  I((EKTHBHBIX  METOIOB  CO3JaHHUS  OJAronmpHUsITHOTO
WHBECTUIIMOHHOTO KJIMMATa IS PA3BUTHS KOTCHEPAIMH IS aBTOHOMHBIX BOCHHBIX TOPOAKOB U OOBEKTOB.
Coznanue cucTeMbl pacnpeeneHHOW KOMOMHUPOBAHHOW TeHepaliy TEIIOBOM U AJNIEKTPUYECKON SHEPTHH,
KoTopass  oOecreynBaeT HE TOJbKO MHMHHMMHU3AIMIO pacxoia TOIJIMBA HAa BBIPA0OTKY Temia W
ANIEKTPO’HEPIHH, HO U TOBBIIAET HAJEKHOCTb TEIUIO- U 3JIEKTPOCHAOXKEHUS BOEHHBIX T'OPOJKOB H
OTJENbHBIX OOBEKTOB, OOecrneYrBaeT HOPMATHUBHYIO JKOJIOIMUYECKYI0 OOCTaHOBKY, CIIOCOOCTBYET
CHIDKCHUIO Tapuda Ha BbIpabaThIBa€MOE TEIJIO MO CPaBHEHHIO ¢ KOTeNbHBIMU. OJIHAKO, 10 HACTOSIETO
BpEMEHH HE pa3padOTaHbl TEXHUYECKHUE YCIOBUS U SKOHOMHUYECKHE MEXaHW3MbI, HalpaBlieHHbIE Ha
YCTAaHOBJICHHE MPUOPUTETa KOMOMHUPOBAHHOTO IPOU3BOJCTBA JJIEKTPOSHEPTUHM U TeEIa, Iepea
pa3feNbHBIM  [IPOU3BOJCTBOM TEIJIa C  HMCHOJb30BAHUEM  KOTEIbHBIX U  JJIEKTPOIHEPrHH  Ha
ANEKTPOCTAHIUAX. B HacTosIee BpeMs MpoAOKaeTcss HEYKIIOHHAsT «KOTeNbHU3AlUA», B TOM uncie B MO
P®, co cHmxeHneM 3a ocieiHee JeCATHIIeTHE IPAKTHUECKH BJIBOE JOJIH BRIPAOOTKU TEIIOBOI YHEPTHH HA
TOL.

Peanuszamusi mNpoekTOoB ¢  00EClEYeHHEM HIHEPropecypcocOepeskeHusi, OSKOJOTHYEeCKOH H
JHEPreTUYeCKOd OEe30MaCHOCTH BOCHHBIX OOBEKTOB, YAYYIIEHHS YCJIOBUW WX OKCIUTyaTallHH,
UCMOJIb30BaHUSl HETPAJMIIMOHHBIX M MECTHBIX BHJIOB TomiauBa Tpedyer [10,12,13] mnpoBenenus
KOMIUIEKCHOTO aHaJIh3a COCTOSHUS JEUCTBYIONIMX 3HepreTuyeckux cucrem. Creayer He3aMeIJIUTENIbHO

IMPUCTYIIUTh K BBIABJICHUIO TCHJIGHIII/If/i Pa3sBUTHA W CO3AaHUIO HWHHOBAIIMOHHBIX TGXHOHOFI/Iﬁ, KaK B
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00J1aCTH CTPOUTEIHCTBA HOBBIX OOBEKTOB, TaK U B MH)KEHEPHON UHPPACTPYKTYpE NEHCTBYIOIINUX BOCHHBIX
TOPOJIKOB U OOBEKTOB CUJIOBBIX CTPYKTYP HAIIIET0 TOCYJapCTBa.
OCHOBHBIMH TIOCTYJIATAMU JIJISI PA3BUTHS CHCTEM TETUIOCHAOXKEHUS SBISIFOTCS [5,7]:

— coxpaHeHue cioxuBuieiics uHppacTpykTypsl (TOL] u TemioBsie ceTn) Al BOGHHBIX TOPOJIKOB
(OTHENBHBIX OOBEKTOB) PACIOJOKEHHBIX B TEIUIOTUIOTHBIX paliOHaX KPYIHBIX TOPOJIOB C
OJIHOBPEMEHHBIM TIOBBIIICHHEM TEXHHUYECKOrO YpPOBHS U BHEApPEHUEM HHEeprodd(eKTUBHBIX
TEXHOJIOTHIl B cCTeMax UX YHEProoOecrneveHus;

— CO3/JaHH€ sl TPOEKTHUPYEMBbIX BOEHHBIX TOpPOJKOB U OOBEKTOB CHIIOBBIX CTPYKTYD,
PacIoJIOKEHHBIX B JIOKAJBHBIX 30HAX U pallOHaX C MaJON TEIJIOMJIOTHOCTHbIO, COBPEMEHHBIX
9HEeprod(HPEeKTUBHBIX, B TOM YHCIIE aBTOHOMHBIX UCTOYHHKOB ¢ KOMOMHUPOBAHHOW BBIPAOOTKOM
TEIJIOBOM U DJIEKTPUYECKON IHEPTHUU.

CnengyeT OTMETUTBH, YTO HJAEU SHEProd(PPeKTUBHOCTH, NKUZHEHHO HEOOXOAWMBbIE B HBIHEIIHEH
CUTYaluu IS Ku3HenesaTebHOCTH BC U Apyrux CUIIOBBIX CTPYKTYp, IMOKa B HEJOCTATOUYHON Mepe Hallln
000CHOBaHHOE BOIUIONICHUE B MPAKTUKE MPOSKTUPOBAHMS W CTPOUTEILCTBA HOBBIX 00BEKTOB. I[lo-
MPSKHEMY BOMPOCAM PA3BUTHS CIOCOOOB JHEPrOCOCpPEKCHHUS B JJIEMEHTAaX BOWHCKUX 3JaHHA H
COOpPYKEHMI yJemnsieTcss ropa3o OoJbllle BHUMAHUS, YeM YMEHBIICHUIO MOTPEOJIEHUs YHEPropecypcoB B
uesoM [8].

Kak m3BecTHO, 1O/ CHCTEMOM TEIJIOCHA0KEHUS MOHUMAETCSI COBOKYITHOCTh UCTOYHUKOB TETUIOBOM
SHEPTUU ¥ TEIUIOMOTPEOIISIOMNX YCTAHOBOK, TEXHOJIOTHUECKN COCTUHEHHBIX TEIIOBBIMU CETSIMU. B CBOIO
ouepenb, TMOJ TEIUIONOTPEONAIOme YCTAaHOBKOM TMOHMMAETCS YCTPOWCTBO, IMpeIHa3HAYECHHOE MJis
MCIOJIb30BaHUs TEIUIOBOM SHEPTUU, TEIJIOHOCUTENS ISl HYX OTPEeOUTENs.

DddexkTuBHOE TOTpeOICHUE JHEPTrUU HapsAy ¢ obecrieueHneM KOMGOPTHOM cpeapl OOMTaHUs
CO3/IAf0T CTaTyC COBPEMEHHOr0 00BEKTa KATUTATLHOTO CTPOUTEIhCTBA. C ATOM IIENIBbI0, YTO HEOAHOKPATHO
orMmeyan B cBoux paborax C.A.UuctoBudy, 37aHHE OOOPYIYeTCS CIOKHBIM KOMIUIEKCOM HWHKEHEPHBIX
cucteM (OTOIJIEHUE,  DJIEKTpPOCHAOKeHWe, KOHAWIMOHUPOBAHWE, CHUTHANU3allus, WH()OpMalMOHHBIE
CUCTeMBI W Jp.). DTH CHUCTEMBI TMPU3BaHBI CO3[aBaTh KOM(DOPT, SKOJIOTHYECKYID M KIMMATUYECKYIO
00CTaHOBKY B COOTBETCTBHH C WHIMBUAYATBHBIMHU TPEIIOYTCHUSAMH KaXJIOTO M3 KHUTENEH, 00eCcIeunBaTh
HaJIeKHOCTh M 0O€30MacHOCTh, OCYIECTBIATH Y4YeT MOTpeOsjeHuss u cOepexkeHue pecypcoB. KauecTBo
(GYHKITMOHUPOBAHHS PaCCMaTPUBAEMOT0 KOMILIEKCa MHXEHEPHOU MHPPACTPYKTYPHI HAMIPSMYIO 3aBHCHUT OT
CXEMHBIX pellIeHuH, cocTaBa 00OPYIOBaHUS U YPOBHS CUCTEM YIIPaBICHUS.

Panee TemmonoTpeOAIONIKE YCTAHOBKM MHOTOKBAPTHPHBIX JIOMOB B BOEHHBIX TOPOJKaX
co3naBaiuch [8,9] miia cooliecTBa KUIBIIOB, KAKIBIM U3 KOTOPHIX HE MOT (J1a B HACTOSIIEE BpeMsl daIle
BCETO HE MOXET) BIUATh HA IMpolecc (PUKCAUU OOBEMOB TEIUIONOTPEOJICHHUS C PEeryIupOBaHHUEM B
IIMPOKOM JIMAana3oHe TeMIlepaTyphl BO3[AyXa B OTalUIMBAEMBIX TOMENICHUSX. BHeApeHHe CTUMYIIOB
SKOHOMHH TeIUIa, B TEPBYIO OdYepeab IS TOTpeOWTENeH, 3/1eCh YIMUpaeTcs B HEMPUCIOCOOIIEHHOCTD

CYIICCTBYIOIUX CHCTEM K HMHIAWBHUAYAJIBHOMY PETYJIUPOBAHHIO. CyHIeCTBYIOH_[aH TCHACHIUA YBCINYCHHUA
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Tapu(oB Ha TEMJIOBYIO U AJIEKTPUUYECKYIO SHEPIMIO OJHOBPEMEHHO C HEBO3MOXKHOCTBHIO HCIOJb30BaHHUs
HSKOHOMHUYECKUX CTUMYJIOB IOBBIIIEHUS YHEProd(PPEKTUBHOCTH IMOTEMEHTHO B CHCTEME: «reHeparus -
TPAHCHOPTHPOBKA - pacHpeeNieHhe W KBAapTUPHOE TEIUIONOTPEOICHHE SHEPIUr» MOXKET INPHUBECTH B
JambHEHIIeM K CHHYKEHHUIO KaueCTBa KU3HU CEMEH BOCHHOCITY )KaIIIHX.

OpHMM U3 DJIEMEHTOB pELICHUs CYLIECTBYIOIIEH NpoOJIeMbl IOBBIIEHUS HAJECKHOCTH,
SHEProdPpPeKTUBHOCTH U MUHUMU3ALMU U3/IEPKEK CeMe BOCHHOCITY)KAIUX SBISAETCS CO3JJaHUE CKBO3HOM
CHCTEMbl HWHTEJUIEKTYaJIbHOTO YIPABJICHUS W KOHTPOJS TNapamMeTpoB (C yCIOBHEM OOECTEeUCHHS
3aWHTEPECOBAHHOCTH BCEX YUACTHHKOB ITpoIlecca: BHIpaOOTKa — TPAHCIIOPT - TOTPeOJICHUE TEIIa).

B HacTosiee BpeMs KOHLENINS «MHTEIIEKTYalIbHOT0» 31aHMsl KaK HanOosee 3Heprod(p(HeKTuBHOro
NEPEeXOAUT OT CaMOM UAEU CO3[aHUs Ha HOBOM TEXHOJIOTMYECKOM YpOBHE KOM(OPTHON cpesibl OOMTaHus K
pealbHOMY, B TOM YHCIIE TIO3JIEMEHTHOMY BOIUTOIICHHIO (OCOOEHHO B chepe MpOou3BOICTBA U OHU3HECA).

B coorBercTBuM ¢ aHanm3om kmaccudukanmii u onpenenenuid 0. A. TaOyHimmkoBa 000OIIEHHO
MOXHO  CQOpPMYJIUpOBaTh  IOHATUE  GHMHTEIJIEKTYaJlbHOE  3JJaHME»  KaKk  B3aUMOCBS3aHHOIO
aBTOMAaTU3MPOBAHHOTO KOMIUIEKCA TEXHUYECKUX CpPEACTB, O0OOpyAOBaHMS M 3JaHUS B  LEJIOM,
MO3BOJISIIOIIETO  CO3/1aBaTh  KOMQOPTHbIE  (ONTHUMAJbHBIE)  YCIOBUSA  JKU3HENEATEIbHOCTH  IIPH
OJHOBPEMEHHOM 3()(PEKTHBHOM TEXHOJOTHMYECKOM Ipolecce (i TMPOU3BOACTBEHHBIX OOBEKTOB),
palMoOHAIBbHOM PAacXOJOBAHUHU TOIJIMBHO-HEPIeTHMUYECKUX PECYpCOB, a TaKK€ MUHUMAIBHBIX JJIS 3TOTrO
IICUX03MOIIMOHATIBHBIX YCUJIMSIX M TPYAOBBIX 3aTpaTax caMUX M0JIb30BaTENICH.

3mech KayecTBO M IKOHOMHYHOCTh (DYHKIIMOHHUPOBAHHS TEXHUYECKHX CHUCTEM CITY>KEOHBIX
MOMEIICHNH, KBapTUP M 3JaHUS B IEJIOM KaK aJbTEpPHATHBA BO3PACTAIOIIMM 3aTpaTaMm (OPMHPYIOTCS

[4,5,11]:

B3alMOCBSA3bI0  TE€XHMUYECKUX CHCTEM, NPOrpaMMHUPYEMOCTBbIO PpPEXHUMOB HX  B3aMMHOIO

(GYHKIIMOHMPOBAHUS;

— MOHUTOPUHIOM COCTOSIHUSI 0OOPYZOBAHUS U CUCTEM, BU3yalu3aluell HE0OXOAUMbIX TapaMeTpoB (B
TOM YHCJIe TEXHOJIOTUYECKUX: JUIS TPOU3BOICTBEHHBIX U CIYKEOHBIX 3/1aHUi1);

— PpaHXXUPOBAaHUEM YIPABIICHUS TEXHUYECKUMH CUCTeMaMM (OOIIMi, 30HHBINA (IO 30HAM BOEHHOTO
ropojika), J0MOBOM, KBapTUPHBII U JIOKAIbHBIM YPOBHH);

— DJIEKTPOHHBIMH TEXHOJIOTHUSIMU DPACUETOB C IIOCTABIIMKAMHM PECYPCOB M OIKCILTyaTallMOHHBIMHU
OpraHM3alUsIMUy;

— HCIOJIB30BaHMEM 3Hepruu Oy(depHbIX 30H (IHEPTUHU COJIHLIA, BETPA, TPYHTOBOTO MAacCUBA);

— YTWIM3aIMeil BTOPUYHBIX SHEPTeTUYECKUX PECYPCOB;

— TIpUMEHEHUEM JHepropecypcocOeperaromeil TEXHUKH, OOOpyJOBaHUS M  OrPa)JaroIIUX

KOHCTPYKLHUI C BBICOKUMH TETUIO3ALIUTHBIMU CBOMCTBAMM.

Peanuzanus npuUBEIEHHOrO BBIIIE MEPEUYHS MEPONPHUITHM JUIsl WHTEUIEKTYaJlbHBIX 3JaHUMN

CIOCOOCTBYET COKpAIIeHHIO MOTpeOiaeHusl TeruiosHepreTuueckux pecypcoB (TOP) mo cpaBHeHuio ¢
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HOPMAaTUBHBIMH TOKa3aTensiMu Ha 15 - 40%, 4TO MO3BOJSET CTPOUTH B TPEYroJIbHUKE «KOMGpOPT —
0€30I1aCHOCTh — 3HEProcOepeKeHNe» OM3HEC-MOIENH OKYITaeMOCTH JONOIHUTENbHBIX 3aTPAT HA CO3/IaHUE
9HEprod(hPeKTUBHON CpeIbl KU3HENEATETHHOCTH.

[IpuHIMNATPHO HOBBIA acleKT OyIyIIero pa3BUTHS SHEPTETHKH — (OpMHUpOBaHUE [5] aKTUBHOTO
OTpeOuTENs, MOBBILIEHUSI €ro pojid B cucTeMe (YHKIMOHMPOBAHUSA U Pa3BUTHsI SHEPrOMCTOYHHKOB, B
ONTUMAJILHOM KOJIMYECTBEHHOM U BPEMEHHOM pEryJMpOBaHUM SHEPronorpediaeHus. 31ech Cleayer
KOHCTaTHUpPOBaTh HEAOCTATOYHOCTh OTEYECTBEHHBIX HAYYHBIX HCCIIEOBAHMN, MPOTrPaMMHBIX CPEICTB U
MHUKPOIIPOIIECCOPHONW ~ TE€XHUKH, HEOOXOAMMBIX JJISI COOPYKEHHS M OKCIUTyaTallid THOPHIHBIX
TeHEPUPYIOLINX 00BEKTOB, GYHKIIMOHUPYIOLIUX C UCIIOJIb30BAHMEM BO30OHOBIIAEMBIX HCTOUHUKOB SHEPTUU
U MAJIOJIIOHBIX CUCTEM HMHTEJUIEKTYAJIbHOTO YIPABJICHUS NIapaMeTPAMM KaK B JHEPrOKOMIUIEKCAX, TaK U B
SHEpPronpueMHHUKax HoTpeduresneil. Bmecte ¢ TeM, KOMIUIEKCHBIA MOAXOJ K MOCTPOCHHIO 3()(HEKTUBHBIX
MHTEIJUIEKTYaJbHBIX THOPHIHBIX 3HEPrOCHCTEM II03BOJIIET CHHM3MTh MakCUMyM Harpy3ku Ha 10-20%,
asekTponiorpedienue Ha 5-15%, CyIiecTBEHHO yBEIMYUTh KOA(PGHUIMEHT UCIOIb30BaHUS YCTAaHOBJICHHOM
MOIITHOCTH YCTAaHOBOK BO300HOBJISIEMbIX MCTOUHUKOB 3Hepruu (BUD). OcHOBHAs 4acTh MOJIOKUTEIBHBIX
3pGhEKTOB 3l1eCh MPOSBISAETCS Kak pe3yidbTaT AaKTHBHOTO PEryJMpOBaHHS SHEPronoTrpeOieHus wu
BO3JICUCTBUI NMOTPEOUTENSI B MHTEIUICKTYaIbHON YHEPrOCUCTEME.

PaccmoTpuM  ympaBieHue peXUMaMu SHEPronoTrpeOieHHs B aBTOHOMHOM 3HEPreTHYECKOM
komiuiekce (ADK) ¢ BUD. DddextuBHOE (yHKIIMOHMpPOBAHHE 3/1€Ch 3aKIO4YaeTcss B 00OecredeHuH
notrpeOuTeneil PHeprueil B TEYCHHWE PACUETHOTO NEepHoJia BPEMEHU B PEXKHMME MaKCUMAIIbHOW 3arpy3KH
reHepaTopoB Ha 6a3ze BUD, u, Ha0060pOT - ISl yCTAaHOBOK Ha TpaAULMOHHOM Toruuee (T.e. KUYMBus—1,
KNYMrpaauu—0). Takum oO0pa3om, NOCIEIHHE JOJKHBI HCIHOJIb30BATHCS MPEUMYLIECTBEHHO IS
MOKPBITUSI TMKOBOW Harpy3ky, BCTpEUarolleicsi B HE3HAUUTEIbHBIN MEpHUO/l BpEMEHH B T€UEHHE roja (Kak
npaBuio, B mpenenax 10-20% TOmOBOW MPOMOIDKUTENBHOCTH dHEpronorpedseHus). MToroBsim
nokaszareneM 3()(PEKTHBHOCTH MOXKET SABIATBCA  KOA(PGHUIMEHT 3aMelleHHs TOIUIMBAa 3a  CYeT
BO300HOBIISIEMOI SHEPrUH, 3HAYCHHE KOTOPOTO B PACUETHBIM MEpPUO] JOKHO CTPEMHUTHCS K MaKCUMyMY
(¢ron—1).

B ocHOBe ynpaBneHus pexxuMaMu 3HEPTOCUCTEMBI JIeXkKaT 2 criocoda:

[TepBbiii crOCOO 3aKirOYaeTcsl B M3MEHEHUHM PEKUMOB Bblmaud MomiHOCTH (Pi) W SHEpruu Ha HYXKIbI
norpeburenet (Qi), xorma (P; — Q;; Q; — Quuey)- B nanHOM ciydae mpeamnonaraeTcs, 4TO BCE
SHEPronoTpeOIsIoNIMe YCTAHOBKM MOTYT paboTaTh B JIIOOOM pEXMME U B JIIOOOH MOMEHT BpeMeHH 0e3
B3alMOCBS3M U BHE 3aBUCUMOCTU OT 3((EKTUBHOCTH BBHIPAOOTKU 3HEPTUU (MCIIOJIB30BAHMS TOIUIMBA) Ha
ADK. Takum o0pa3oM, NOTPeOUTENHCKUE YCTAHOBKM pabOTalOT B YCIOBUSX CTATHUECKUX BHEIIHHUX

OTPaHMYEHHUI CO CTOPOHBI YHEPrOUCTOUHHKA W ceTH (P; = P,,., = P + P"P4% 4 Pai = const).

p
Btopoit cmoco0 mpeamonaraeT M3MEHEHHE PEKHUMOB DJHEPIromoTpeOSieHUss B COOTBETCTBHUU €

mpao

M3MEHSAIOIMMHCS OTPAHMYEHHUSAMU CO CTOPOHBI SHEPrOMCTOYHUKA Wi cetH (Q; — P;; P, = var; P, —
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0). Jns peanmusanuu JaHHOTO crocoba TpeOyeTcss CpaBHUTEIBHO OONBIIUN 00bEM CBEICHHU 10
SHEPronoTPEOAIOMINM YCTAaHOBKaM, B T.4. CBEJCHHS IO INPHOPUTETHOCTH HX pabOTHl, yCTaBKaM M
aKKyMYJIHPYIOIIAM CITIOCOOHOCTSIM.

Ha pucynke | mpezncraBieH mpuMmep YIPaBICHUS PEKUMaMH SHEPTroONOTpeOsieHHs 00BbEeKTa NpHU

n3MeHdroneMcs tuMurte moraoctu ADK.

130
125
120
115

110
105 =
100 i LJ
95 l’
85
80
75
70
65
60
55
50
45

a) 0123456 7 8 910111213141516 1718192021 222324

P, kBT
w0
o

130
125
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110

P, kBT
w
o

55 Py
50 |
45 ‘

6) 0123 456 7 8 910111213141516 17 18 192021 2223 24

Pucynok 1 — Ilpumep ynpaBiieHUs! peXXKUMaMH SHEPronoTpeOiIeHus npu

u3MeHsomeMcs tumute momHoctd Ha ADK: a) P; = 105 kB, 6) P; = 90 kBt

VYnpapiieHueM pexumMamMu 3HEPronoTpedIeHus TOCTUTaeTCsl BhIpaBHUBaHUE TpaUKOB HArpy3Ku MoJ
3aJaHHO€ MAaKCHUMAaJIbHOC 3HA4YCHHEC ONTHUMaTbHOMU MOITHOCTH Pi U MUHHUMAJIBHO JOIMYCTHUMOEC 3HAYCHHC
SHEPTONOTpeOICHUS Ql-mi” < Q; < P;. Ilpu 5TOM HCTOTB30BAHKE MUKOBBIX MOIIHOCTEH JIMOO MCKITIOYAETCS
B TOJHOM oOO0beMme, JMOO CHMKAETCS MPOJOJDKUTENIbHOCTh UX (YHKIMOHHUPOBAHUSA, a TaKxKe
MPEI0TBPAIIAeTCs Teperpy3ka CUCTEMBI (PUCYHOK 2).

[IporpamMHas peanu3anusi HM3J0KEHHOTO Crmocoba peryaupoBaHHUsl TMO3BOJSET OTPAHUYUTHh
MPUMEHEHHE TMHUKOBBIX MomHocTeh ADK u wu30exaTh aBapHiHBIX CHUTYallUd W3-3a TEPerpy3KH

OHCPTOCUCTCMBI. KpOMC TOro, OLCHKA OUWAIlla30HOB PCryjivupoBaHUsA W NONYCTHUMBIX BPEMCHHBIX CIABUIOB
14



SHEPreTUYECKON HArpy3KH ABJISETCS BaXXHOM 3amayed Ha starne npoektupoBanus ADK, Tak kak 1mo3BoisieT
ONTHMHU3HPOBATh YCTAHABIMBAEMbIE MOLTHOCTH U UX COOTHOILEHUS IPU MPUMEHEHUH F€HEPaTOPOB SHEPTUN

Pa3JIMIHOTO THUIIA U AKKYMYJIATOPOB OHCPIUH.

130
125

IIDC 120
1
(ceth) 3o

o W0
w O

: T |

0123456 7 8 9101112131415161718192021222324

Pucynok 2 — [Ipumep sneproodecneyenus norpeduteneir or ADK
0e3 ympaBJIeHUs] peKIUMaMHU YHEPTOTOTPEOICHHS
(TEMHOM 3aTMBKOM BBIJENIEHA 30HA MPEBBIIICHUS YHEPTOMOTPEOICHHS

HaJl CyMMapHO# yCTaHOBIEHHOM MOIIHOCTHI0 ADK)

OcHOBHBIE HEOOXOTUMBIE YCIIOBHSI peaTU3alliH YIIPABJICHUS MTOTPEOUTEIbCKIMH Harpy3KaMu:
1. Hanuuue (3amanue) uHbOpMAIMU MO KAXKIAOMY SHEProNnOTPEOIISIONIEMY YCTPOMCTBY WM TPYIIIIE
YCTPOMCTB: MPHUOPUTETHOCTh PAOOTHI; MapaMeTphl (YCTaBKH), JUAMa30Hbl PEryJIUPOBaHUS; SHEPreTHYECKHE
U TemIo(pU3NYeCKUe XapaKTePUCTUKU; TEXHOJOIMUECKHE PEXKUMBI (JOMYCTHUMbIE U ONTHUMAJIbHBIE),
BO3MOXXHbIE BpPEMEHHBIE CIBUTM M UX MPOAOKUTEIBHOCTh; MAaTeMaTHYEeCKOE OIMCaHHE 3aKOHOB
M3MEHEHHUs 00ecIedrBaeMbIX 11€JIEBbIX TapaMeTpoB (YCTaBOK).
2. [TporHo3upoBaHue € HUCHOJb30BAHUEM MAaTEMATHUECKUX MOJENEH, BKJIOYas CTaTUCTUYECKHUM
aHaJM3: PeXUMOB pabOTHl TEXHOJIOTMYECKOTO O00OpYNOBaHMS BOECHHOTO OOBEKTA; PEKUMOB CIIY>KEOHOM
NEeSITeIbHOCTH TIE€pCOHANIa, BIUSAIOIIMX Ha 3HEpronorpedieHue (BpeMsi NPHUCYTCTBUS B IOMELIEHUSX,
HCIOJIb30BaHUs 000pPYIOBaHUS U JIP.); SHEPIreTUUECKUX PEKUMOB OOBEKTOB; PEKMMOB I'€HEPALIUH SHEPTUU
ot BUD.
3. VYnopasiaenue ~— W/uWaM  BBlAAYa  PEKOMEHJAATENBHBIX ~ CHUTHAJIOB IO HCIOJB30BAHMIO
SHEPronoTPEOISIIOMMX YCTAHOBOK M MPUHATHUS PEHICHUH MO CABUTY WM W3MEHEHMIO Harpy3kd C LIEJbIO
MUHUMU3ALUM CYMMAapHBIX 3aTpaT Ha DSHEPronoTpediieHHe NpH COXpaHEHUH TpeOyemMoro KadecTBa
OHEPTrOCHA0KECHHUS.

[Tpu Takom mojaxoje 3ajaya mpes MPOEKTHOM MPOpabOTKOM COCTOMT B ONPEACICHUH PalliOHATIBHON

CTPYKTYPBI, TApaMETPOB M PETIAMEHTOB 3JIEMEHTOB JIOKATHLHOW YHEPTOCUCTEMBI (TeHEepaIlliU, aKKyMYJISIIUH,
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nepeaay, paclpenesieHus M aKTUBHO PEryIMpyeMOro MHOTpeONeHuss 3JIEKTPOIHEPIUU) € pELICHUEM

CJICAYIOIIHMX OCHOBHBIX 3a/1a4:

— HCCIENOBaTh B3aMMO3aBHCUMOCTh I1apaMETpPOB TEHEpAaTOpPOB U MOTpedUTeNel pachpeAeIeHHOM
HHEPrOCHCTEMBl C IIeNbI0 OLEHKH 3((HEKTUBHOCTH HCIOIB30BAHUS THOPHIHBIX SHEPrOyCTAaHOBOK
(ycTraHoBOK ¢ ucronb3oBanuem BUD);

— cO037aTh €AMHYI0 METOJUKY W OCHOBAHHBIM Ha HEW ammapar TeXHHUKO-3KOHOMHUYECKOTO OO0OCHOBaHUS
CTpYKTyphI 1 napameTpoB I'OK m1st BBIOOpa mapaMeTpoB HCTOYHUKOB M moTpeduTeneii sneprun I'OK Ha
Pa3IUYHbBIX CTAIUSAX IPOEKTUPOBAHNUS;

— TPOBECTH BBIYMCIUTEIBHBIE AKCIIEPHUMEHTHI, MOATBEPKAAIOUINE KOPPEKTHOCTh U 3(P(PEKTUBHOCTD
METOAMKH, pa3pabOTaHHOIO Ha €€ OCHOBE IPOTOTUIIA IMPOTrPaAMMHOro obecreueHust npu 000CHOBaHUU
[apaMeTPOB KOHKPETHBIX MPOEKTUPYEMbIX BOCHHBIX OOBEKTOB.

B koonepauun c¢ Beayummu npeanpuatusMu ctpanbl OAO «Abanrapa» u [TAO «l'azmpom
[Tpomraz» mpoBomgst HWOKP mno co3manuio uH)OPMAIMOHHBIX W aBTOMAaTH3MPOBAHHBIX CHCTEM H
IIPOrpaMMHOT0 0OECIEeUYeHMsI, MHTEIPUPOBAHHBIX B €AMHBIE IUIATQPOPMBI CUCTEM MHTEIIEKTYaJIbHOTO
ynpaienus (CHUY). Lens paborsl - oOecrieueHue MoBbIeHUS 3(G(HEKTUBHOCTH (YHKIIMOHUPOBAHUS
ABTOHOMHBIX JHEPreTHYECKUX KOMIUIEKCOB, B TOM YHCJIE€ C BO30OHOBIISIEMBIMH M HHHOBAIIMOHHBIMH
HMCTOYHUKAMU DSHEPIUH, Pa3IMYHbIX DSHEPreTudeckux o0bekToB. Clexyer 3aMeTHTb, YTO PE3YyJbTaThl
HHUOKP wmoryt ObIThb HCIIOJIB30BaHbl JAJISl COBEPLICHCTBOBaHMS pabOThl 3HEPreTMUECKUX KOMIUIEKCOB
00BEKTOB BOCHHOM MH(DpacTpyKTypsl. B pa3zpabarbiBaeMoM HPOAYKTE, KPOME YKA3aHHOI'O BbIIIE, OCHOBHBIE
aKLEHTBI JIEJIal0TCS Ha CIIECAYIOLIEM:

— obecnieueHue OecriepeOOMHOCTH 3JIEKTPONMUTAHUS, B TOM YHUCIE S MOIIHBIX 3JEKTPONPHUEMHHUKOB,
TpeOyromux 1-if 0co00i KaTeropuu HaACKHOCTH AJIEKTPOCHAOKEHNS,

— obecrieueHue AMHAMUYECKOM KOMIIEHCAIlMM PEaKTUBHOW MOIIHOCTH W BBICIIMX T'apMOHHYECKUX
COCTABJISIFOLIUX TOKA, TEHEPUPYEMBIX HEJIMHEWHON Harpy3Kou;

— YCTpaHEHHE BIMSHMS Ha MOTpeOuTEeNed MpOBajOB HANPSUKEHUS M MEpPEHANpPSKEHHUM, aBTOMATUYECKOe
CUMMETPUPOBAHNE HArpy3KHu 1o (aszam;

— HCHOJb30BaHHE B OCHOBHOM OTEUECTBEHHBIX HapaOOTOK B 00JACTU CO3JJaHUSI TPOrPaMMHO-aNapaTHbIX
cpenctB CUY aBTOHOMHBIX SHEPreTH4YECKHX KOMILJIEKCOB U 3JIEMEHTHOM 0a3bl AJI HUX, YTO 00ECIIeUUT

HE3aBUCUMOCTDb KOHCUHOT'O ITPOAYKTA OT UMIIOPTHBIX IOCTABOK.

B HACTOAIICEC BPEMS BBIITOJIHCHBI CJICAYIOMIUE OTAIlbl:
— pa3paboTaHa KOHIICMIHSA, CTPYKTypa U (YHKIMOHAIBHBIM COCTAB CHCTEMbl HHTEIUICKTYAIbHOTO
ynpasiieaus: ADK;
- CI)OpMaJ'II/ISOBaHI)I 1 MaTCMAaTUYCCKU OIMMCAHbI 3a1a4i MHTCIIJICKTYAJIbHOI'O YIIPAaBJICHUA DHEPIETUICCKUM

obopynoBanueM ADK;
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— pa3paboTaHO aNrOpPUTMUYECKOE OOECMeUYeHHe pelIeHUs 3a/ad HMHTEUIEKTYaIbHOTO  YIIPaBJICHUS
sHEepreTuYecKkuM odopyaoBanueM ADK;

— pa3paboTaHbl UMHUTAIMOHHBIE MOJEIH CHCTEM HHTEIUICKTYATbHOTO YIIPABJICHHUS, BOCIPOU3BOIAIINE
OCHOBHBIE PEXUMbl (YHKIIMOHUPOBAHMSI MCTOYHUKOB, paCHpEICNIUTENbHBIX CETe U MmoTpeduTeneit
ADM B coctaBe ADK;

— BBINOJNHSETCS pa3padoTKa NPOrpaMMHOrO OOECHEYEeHHUS CHCTEM HHTEIUIEKTYalbHOrO YIpaBICHUS
sHEepreTHuYecKuM odopynaoBanueM ADK;

— pa3paboTaHa KOHCTPYKTOPCKasi, pa3padaTbiBalOTCsA TEXHOJIOTHYECKas U MporpaMMHasi TOKyMeHTaIusl.

K nagany 2018 roga Ha 6a3e AO «ABaHrapa» miaHUpyeTCs CO37aTh U HA4aTh MPOBEACHUE HATYPHBIX
UCHBITAHUN MakeTa aBTOHOMHOI'O 3HEPIeTUYECKOr0 KOMILIEKCA, pa3paboTaHHOrO C MCIOJIb30BAaHUEM
BBIIICTIEPEUNCIICHHBIX U3/I€IHI U TPOrPaMMHOT0 00ECTIeUeHUSI.
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1. @®opmupoBanue  3HEpProdP(HEKTUBHOW  CpPeapl  KUIHENEATSIBHOCTH C  TIOMOIIBIO

CYLIECTBYIOIIUX CHUCTEM SHEProcHAOXEHHUS BO3MOXHO IPU UX MOJEPHHU3ALUHU C HCIOJIb30BAHUEM

COBPEMEHHBIX pa3pabOTOK B 0OJACTH MHTEIIEKTYalIbHOTO YIPABICHUS, OCHOBBI KOTOPOTO 3aJI0KEHbI

B Tpynax C.A. YucroBuua.

2. CymiecTByIONIMI BBICOKHIT ypOBEHb Pa3BUTHS BBIYUCIUTEIHHOW TEXHUKH M TEXHOJIOTHIMA

nepeaud JAaHHBIX IIO3BOJIAET 3a CYET BHEIPEHMsS] HMHTEJUIEKTYaJIbHOI'O YIPABJIEHHS CIIPOCOM U

TCHEepaIueil SHEePTUH CYNIECTBEHHO IMOBBICUTH 3(()EKTHBHOCTh PAOOTHI IHEPTETUUYCCKUX CHCTEM

OBM.

Cnucok numepamypol:
1.  Dmuepreruka Poccun: mocrcrparernueckuit B3rsia Ha 50 net Bnepen / bymyes B.B., I'pomos A.H.,
benoropees A.M., Macrenanos A.M. - M.: MAIl «Dueprus», 2016. — 96 c.
2. Yucrosuu C.A., XaputoHnoB B.b. ABromMaTtu3npoBaHHbIE CUCTEMBI TEMIO(UKALINY, TEIIIOCHA0KEHUS
u ororienus. - CI16: ABOK Cesepo-3anan, 2008. 304 c.
3. AsepesnoB B.K. DHeproaddextuBHas cpena KU3HEACATCIHHOCTH: HANpPaBICHUS pa3BUTUSA /
AgeprsnoB B.K., FOdepes 10.B., Menexuk A.A. // T'asundopm. — 2017. - Ne2 (52). - C. 16 — 23.
4.  Cnekrop HO.M. HHHOBalMOHHBIE pEIIEHUs MO pPa3BUTHIO HHEPreTHUECKOM HH(PPACTPYKTYpHI
o0vexktoB ['pynnel I'asmpom / Cnexktop IO.M., AseppsnoB B.K., Omauko A.B. // Ta3oBas
NPOMBITIIEHHOCTH. - 2016. - Ne12 (746). - C.78-84.
5.  AsepssHoB B.K. CoBpemeHHbIE TEXHOJOIMH YIpaBJIEHUS MOTPEOUTEIBCKUM CIIPOCOM B CHCTEME
reHepanus — TpaHcnopT — norpebienue »Hepruu / AseprsinoB B.K., Menexuk A.A., Basunos /1.0., //

Ouepreruk. — 2014. - Ne2. — C. 28 - 30.

17



6. AseppsnoB B.K.  Meponpusatus 1no  gopmupoBaHuto  3HEpProdhEKTUBHOH  CpPEIbI
JKU3HECSITEIIBHOCTH TIPH pa3paboTke cxembl TertocHabxkenus T. Cankr-IletepOypr / ABepbsiHoB B.K.,
KOdepes 10.B., Jlucuuxwuii 3.H. // T'azundopm. - 2016. - Ne 4 (54) - C. 30 — 36.

7.  AseppsHoB B.K. O HampaBneHMsX MOBBIIEHUS 3((EKTUBHOCTH  HEHTPAIN30BAHHOTO
TeriocHabkeHust KpymHbiX ropoaos / ABepbsHoB B.K., Jlucunkuit 3.H., IOdepe 10.B. // HoBoctn
terocHabxkenust. — 2015. - Ne9 (181). — C. 10 -17.

8. ABTOMaTH3WPOBAHHBIE CUCTEMBI TeIIOCHAOXeHus u otoruieHus / Yucrosuua C.A., ABepbsinoB B.K.,
Temmnens FO. 5., beikos C.U. - JI., Ctpotinznar, 1987. — 247 c.

9.  DHeprocbeperaromniue CUCTEMbl TEIJIOCHA0XKEHUS, BEHTWISLUU W KOHIUIIMOHUPOBAHUSA BO3ayXa /
Ans0oMm, o obmielt penakueit Yncrosuya C.A. - CII6. - 2004,

10. O coBpeMeHHOH MOJEpHU3AIMH CHCTEM D3JIEKTPOCHAOKEHUS JIOKAIbHBIX TEXHOJOTHYECKUX
o6wexktoB TOK / IllamoBano A.A., Ilepmuno D.M., ABeprsinoB B.K., Tonmmaues B.H. // DHepreTuk. —
2016. - Nel12. C. 25 - 31.

11. Kartanor TeXHHYECKUX pEUICHHH M MPAKTHUECKUX PEKOMEHIAIUN M0 HHEProcOEpexeHU0 u
MOBBIIICHUIO 3HEpreTudeckoir 3 dekTuBHOCTH 3manmii U coopyxenmii / AxkumoB P.C., Bypues C.U.,
Bycaxun A.B. u ap. - HOCTPOU, 2014. - 139 c.

12.  AsgepbsnoB B.K. Cuctembl Manoi SHEPreTUKU: COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI Pa3BUTHS /
AsepbsiHoB B.K., Kapacesuu A.M., ®enseB A.B. - Tom 1, Tom 2 - UJ] «CtpaxoBoe Pesroy, 2008 r. - 962
CTp.

13. OOGocHoBaHue 11e71eCO00PA3HOCTH WCIIOJIB30BAHMS YCTAHOBOK CXKMDKEHHS MPUPOJHOTO Ta3a B
KayecTBe MCTOYHMKA MUKOBOro u pesepBHoro tomnuBa it ['T-TOC u III'Y-TOC / Asepssnos B.K.,

brunoB A.H., Mutpodanos B.A., Xaes B.K., LIpuk A.A. // T'azundopm. — 2016. - Ne2 (52). - C. 52 - 57.

VK 355.673.5:69.035.2: 553.7.031.1

Ilpoooyc O.A., /[canoekos b.A., Illununoe A. A.
Prodous O.A., Dzhanbekov B.A., Shipilov A.A.

ConnanbHO-IKOHOMHUYECKasi U IKOJIOTHYecKast
3} GeKTUBHOCTDH BO3BeAeHHA 00bekTa « TedepamHCcKnii MarucTpaabHbIN IPYNINOBOH BOJONPOBOI»

00JIb1I0 NPOTSKEHHOCTH B YCJIOBHUSIX NNOBBIIIEHHON CEHCMHUYHOCTH

Socio-economic and environmental effectiveness
of the construction of the object *"Teberdinsky trunk group plumbing™ of great length in the

conditions of high seismicity

18



Annomauus:

Ilpeocmasnen ananuz npeoroONCEeHHOU MeMmOOUKU OYEHKU COYUANbHOU, OKOHOMUYECKOU U
DKON0CUYECKOTL aqbgbekmueHocmu NpoeKmuposdarusl u cmpoumenbcmea MacucmpaitbhHoco CcamMoOmedHo-
HANOPHO20 NPOMSIICEHHO20 8000800A C OOILUUUM NEPENnadoM BbICON 8 PALIOHE C 8bICOKOU CELLCMUYHOCIDBIO.
Ilpusedenvl Hogble 3¢hhekmusHvie npoexkmHvle peuleHus, NoKaAzamenu pealuzayuu  npoekma u
npeécmaeﬂeﬂa ouepednocmb omanoe e2o 66eoeHus 6 IKCniyamayuro, a maxace ommedena npupoanaﬂ
YHUKAJIbHOCMb mpaccsvl 6000600a. Hznooicennass 6 cmambe Memoouxka OYEHKU 3d)gbei<mu6Hocmu
cmpoumeilbemea 60@060006‘, NPOJIOIHCERHBIX 6 CNOINCHBIX npupoaHbzx yciaosusix ¢ 6bICOKOU C@ZZCMM'JHOCMbIO,
yuumwieaem, 8 mom uucie, nompeonocmu o0o6wvekmos Munucmepcmea obopouvt PD u opyeux cunosvix
CMPYKmMyp, OUc1oyuposantvlx Ha meppumopuu Kapauaeso-Yepkeccroii Pecnyoiuxu (K4P).

Annotation:

The article deals with the analysis of the proposed methodology of estimating the social, economic
and environmental efficiency of the design and construction of the major gravity-pressure extended water
conduit with a large altitude difference in an area with high seismicity. New effective design solutions,
project realization indicators and sequence of commissioning phases, as well as the natural uniqueness of
the waterway route are presented. The methodology for assessing the efficiency of the construction of water
conduits, laid in difficult natural conditions with high seismicity, also takes into account the needs of the
facilities of the Ministry of Defense of the Russian Federation and other law enforcement agencies stationed

on the territory of the Karachaevo-Cherkess Republic (KChR).

Knrouesvle cnosa: macucmpanvHulli 6000800, nepenao 8biCOM, CEUCMUYHOCb, dhhexmueHocms,
apmesuancKkast 6004.

Key word: major water conduit, altitude difference, seismicity, efficiency, artesian water.

[Tpobnema oOecrneueHuss BOAOH HOPMATUBHOIO KadyecTBa JUIsl XO3SHCTBEHHO-TIUTBHEBBIX HYK
tepputopun KUP sBisiercss upe3BblyaiiHO OoCTpol M TpeOyeT He3aMeIUTEeNbHOTO pelleHns. boabInHCTBO
rOpPOJIOB, CEIbCKUX HACEJIEHHBIX IYHKTOB, OOBEKTOB BOEHHON HH(PPACTPYKTYpbl DPACIONIOKEHHBIX Ha
TEPPUTOPUHN PECIyOIHMKH MOIY4al0T MUTHEBYIO BOJY U3 OTKPBITOrO UCTOYHUKA — peku KyOaHnb, B KoTOpoi
Ka4yecTBO MPHUPOJHOM BOJABI MOCTOSHHO MEHSETCS H3-32 YaCThIX OOMJIBHBIX JOKIEH W MaBOJKOB. OJTO
CO3JIaeT TEXHUYECKHE W TexHosiorndeckue mnpobsemsl ansi AO «Bonokanam» r. Uepkeccka — CTOJIHUIIBI
pecnyonuku. Ilo ero nannbeiv, B 2017 roay 3aperucTpupoBal peKOPIHO BBICOKHI YPOBEHb MO0 MYTHOCTU U
COZIEPKAHMIO B3BEIIEHHBIX BENIECTB B BoAe peku Kybaus, coctaBusmmii 1o 5000 mr/ame. Urto mpuseno k
3HAYUTEIbHOMY OrPAHWYECHUIO IOAaYM OOBEMOB BOJBI IEJIOMY paxy mnoTtpedureneid. Ilo naHHBIM,
MOJTyYeHHBIM aBTOpaMH Ha OCHOBE NPOBEJCHHBIX UMM HCCIIEOBAaHUM, YCTAaHOBICHO, YTO PeCIyOIHKe JUIs

WHTCHCUBHOTO PAa3BUTHS JKOHOMHKH M CEITBCKOTO XO35HCTBa, OE3YyCIOBHOMY OOECIEYEHHUIO BOIOU
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HOpPMAaTHBHOIO KadyecTBa 4acTell M MOJpPa3/eleHUN BCEX CHIIOBBIX CTPYKTYp K 00BeMy HOTpedisieMoit
CETOJHS MUThEBOM BOJIBI TPEOYyETCs TOTOJHUTEIRHO He MeHee 28 000 M3/cyT. [1,2].

Teppuropust KapauaeBo-Uepkecckoii PecnyOnuku ©Oorata KpymHBIMH 3amacamMH  IOJ3E€MHBIX
apTe3MaHCKHUX BOJ BBICOKOTO KAa4yeCTBa, 3ajJerarolinux Ha HeOonpmon riryoune 20-30 M, KOTOpBIE SBISIOTCS
aJIbTEPHATUBHBIM JIOMIOJHUTENIBHBIM HCTOYHMKOM BOJIOCHA0KEHUS MOTpeOuTenel BOAbI B pecnyOiuke U
cocelHuX ¢ Hell pernonax CraBpomnosibckoro kpas U Kanmpikuu. OO0beMbl TaKUX 3a11aCOB 3HAYMTEIbHBI U
JIOCTaTOYHBl JUIsI OOOCHOBAaHUS TPOCKTHPOBAHUS W OOECHEeUeHHs] CTPOUTENbCTBA Te0epAarMHCKOro
MarucTpaibHOro IPYITIOBOr0 BOJOIPOBOA HPOU3BOMTENBHOCTBIO 100 Thic. M3/cyT., auHoi 100 KM OT .
Tebepna no r. Ycrb-/xeryra. Bo3Benenrne Takoi MHKEHEPHOW CHCTEMBbI OOSCIIEYHUT PEIICHUE MPOOJIeMbI
ycTpaneHus nedunura nmutbeBor Boabl B KUP B o0veme 28 000 M3/cyT. U monydeHUE JOTOJHUTEIHLHOTO
(u3numiHero) odbeMa JJii KOMMEpPYECKOH peanu3aluy BOJABI B COCEAHME peruoHbl. IIpakThuecku Bce
MHOPPACTPYKTYpHbIE OOBEKTHI, MpHUHAIIEKamme MuHuctepctsy o6oponsl, MUC, PocrBapauu wu
@enepanbHOl  MOrpaHUYHOM  ciyxOe, pacHojararolipecss B YKAa3aHHOM pETrMOHEe, Takxke Oynyr
obecreynBaThCcsl BOJOW Ha/JIEKAIEro KauecTBa U B IOJTHOM 00beMe.

OueHky couuanbHBIX (B TOM 4YHCIIE€ BOEHHO-COIMAIBbHBIX), IKOHOMUYECKHMX M 3KOJOTHYECKHUX
aCIIeKTOB PacCMaTPUBAEMOr0 MPOEKTa CTPOUTEIHCTBA BOAOBOIA OOJBIION MPOTSHKEHHOCTH KOJMYECTBEHHO
11€J1eC000pa3HO BBIOJIHATH MO OOLIENPUHATHIM Noka3aressaM. [lokazarensMu conuanbHOR 3¢ (HEeKTUBHOCTH
JAHHOTO TPOEKTa SBISAIOTCS KPUTEPUM, MO KOTOpbIM 3KcnepThl Opranumzamuu OObenuHeHHbIX Harmii
(OOH) oneHuBalOT COOTBETCTBUE YPOBHSI JKM3HM HAaceleHUs pPa3HbIX CTpaH WIM PETHOHOB
MEX1YHapOJAHBIM CTaHIaPTaAM.

Jro:
— YpOBEHb KU3HU HACEJICHUS;

—  HOPOAOJIKHUTCIBHOCTD )KU3HHU HACCIICHUSA

YPOBEHB IPOKUTOYHOIO MUHUMYMA;

YPOBCHBb I'paMOTHOCTHU HACCJIICHUA U JP.

Bsenewm cienyromue noHATUSA:

A. CoumanbHast 2Q(EeKTHBHOCTh MPOEKTa — ITO peaTu30BaHHAs HA MPAKTHUKE CTETCHb OXKUJAHUS
MHTEPECOB M TMOTPEOHOCTEH HaceleHUs pernoHa B oOOecleYeHHH ero yciayramm OecrepeOoiHOro
BOZIOCHAOXeHUs1 B pamkax mporpammbl [IpaBurennsctBa KapauaeBo-Uepkecckoit PecnyOmuku. Ipyrumu
CIIOBAMH — 0JTO TIOKa3aTellb, XapaKTEePHU3YIOIIMKA CTENeHb YIOBIECTBOPEHHOCTH HACEJICHUS pPErruoHa
Ka4eCTBOM KH3HH.

b. OxoHOMUYeckas 3¢ HeKTUBHOCTH MPOEKTA — ITO COOTHOILIEHHE MOJIE3HOTO pe3yibTaTa U 3aTpaTr Ha
ero MojydyeHue, Kak (PAKTOPOB HMHBECTHIIMOHHOTO IMpoekTa. OIeHKa IKOHOMHUYECKOH 3(P(PEKTHBHOCTH
MPOEKTa CTPOUTEIHCTBA BOJOBOJIA TIPOM3BOJUTCS B PaMKax PErilaMeHTa, YCTAHOBJIEHHOTO TPEOOBaHUSIMHU

I'OCT P UCO 14031-2001 «YmpaBneHue okpyxarotei cpeaoi» [1], cormacHo meroauke [3].

20



DKOHOMUYECKAS 3¢ PeKTUBHOCTD MHBECTHIIMOHHOTO MPOCKTA XapaKTepU3yeTCs
0000IIArOIMMU  TTOKA3aTeNIIMH, TPUBEACHHBIMA B TaOyuie 1, KOTOpbIC SIBISIOTCS €IUHBIMU JUJIST BCEX

MPOEKTOB. 3HAYEHUS TIOKa3aTesIel TaHHOTO IPOEKTa OIyOJIMKOBAaHKI B pabore [2].

O06o0maromue moka3aTeiau MpoeKTa

Tabmuma 1
[Toka3zarenyr HHBECTHIIMOHHOTO MPOEKTa CTPOUTEIHLCTBA BOJIOBOIA
mHoi 100 kM, tuamerpom 500 Mmm
NPV, miuH. py0. Pl DPP, ner IC, % ARR, %
890,0 1,21 3 38,0 70,0

rIe:

NPV — uncras npuBereHHas CTOUMOCTb, OCHOBAHHAsl HA METOJ0JIOTUU
JTVICKOHTHUPOBAHMUS JCHEKHBIX BIOKECHUH B MPOEKT, MIIH., PyO.;

Pl — naaeKC TOXOJHOCTH WHBECTULIMOHHBIX BIIOKEHUI,

DPP — nuckoHTHpYEMBIi CPOK OKYIIa€MOCTH IIPOEKTa — 3 ToAa;

IC — BHYTpeHHSS1 HOpMa JOXOAHOCTH MHBECTUIIHH, %0;

ARR — ko3¢ punmerT 3pPeKTHBHOCTH HHBECTULIMOHHOTO MTPOEKTa, %o.

[Ipu ompeneneHuH COIMANBHOM, SKOHOMHUYECKOM M 9SKOJIOTMYECKOH 3(PGEKTUBHOCTH MPOEKTa
HE00X0IUMO 00sI3aTEIIEHO YYUTHIBAThH IIPUPOTHBIC YCIOBUS PErHOHA IPOXO0XKICHUS TPACCHI BOJIOBOIA.

YHUKaTbHOCTBIO TIPOEKTA SBIISIETCS ero Ooibiast amuHa — 100 kM ¢ mmepenagaoM BBICOT IO Tpacce OT
ormetku 1400 M 1o ormetku 600 M Hax ypoBHEM Mops. Tpacca BOJOBOIa MPOXOJUT B 30HE C NOBBIILIEHHON
ceficMuuHOCTHIO 8-9 GamnoB mo mikaie Puxrtepa [1], 4To mpeabsaBIAsSET K IPOSKTUPOBAHUIO U CTPOUTENHCTBY
0co0Oble TpeOOBaHMS M TOXOIbI, TPEKIE BCETO, MO0 KAUeCTBY HCIOIb3YEMBIX MaTepUaIoB, 000PYI0BaHUS U
JIPYTUX 2JIEMEHTOB (EMKOCTH, TUIPOTEHEPATOPHI | JIP.), BXOASIIMX B TEXHOJOTHUUECKYIO IIETIOUKY.

B. DOxonoruueckass 3(Q¢GEKTHBHOCTH CTPOUTENBCTBA BOJOBOJIAa OILICHHBAETCS  CIETYIOIIUMU
KPUTEPUSIMH JJIsl TIPUHATHS PElIeHUsI O JOMYyCTUMOCTH WJIM HE JOMYCTUMOCTH JAHHOTO IMPOEKTa K €ro
peanuzauuu [5,6].

TakuMu KPUTEPUSIMU SBISIFOTCS:

—  pasMephl MIomaaeH, M

, C HapYIIEHHOW LETOCTHOCTBbIO MPUPOIHBIX TPYHTOBBIX MOKPBITHI MO Tpacce
BOJIOBO/IA;

— MUHHMH3AIUS pPa3MEpPOB 30HBI CAHUTAPHOM OXpaHBl 3a CUYET KOMIIOHOBKH JJIEMEHTOB BCEH
TEXHOJIOTHYECKOU IETIOYKH COOPYKEHUH BOJOBO/IAa B €IMHOM MOJIYJIbHOM KOMILICKCE;

— MHHHMaJIbHas CTOUMOCTD 3aTpart, pyo., Ha BOCCTAHOBJICHNE HAPYIIEHHON MPUPOIHON CPEIBI.

Ha puc. 1 m 2 mpeacraBieHsl BBICOTHAs CX€Ma M IUIAH TPAcChl CaMOTEYHOIO BOJOBOJA C

pasrpy304HbIMH eMKOCTAMH U MuHU ['OC.
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Puc. 1 BricoTHas cxema TpacCbl CAMOTCYHOI'0O BOJAOBOJA

L- COOTBETCTBYIOIIAA JJIMHA YYaCTKOB TpaCChl BOAOBOJA, KM

A, b, B, T, ]I - pasrpy3ounbie EMKOCTU

Bech yHMKanbHBIN KOMIUIEKC caMOTE€YHOro BojaoBojaa TebOepaa - Ycerb-Jlkeryra cOCTOUT U3 ABYX

OCHOBHBIX 3JICMCHTOB: HepBbeI - HCTIOCPCACTBCHHO MArucCTpaJIbHbIC Tp}I6OHpOBO,I[LI, IIPpOKJIaAbIBACMBIC 110

Tpacc€ BOOAOBOAA, U BTOpOﬁ - TCXHOJIOTUYCCKUEC COOPYIKCHMU, O6€CH€“II/IB8.IOH_II/IE‘, 66CHCpC60ﬁHYIO noxavy

BOJBI HOTpe6I/ITCH$IM C HeO6XOI[I/IMBIM Ka4yCCTBOM U Tpe6yeMBIM HaIIopoM.

1 ovepean 2 ouepegb | cuepensb

CTpoMTENLCTBA 7 cTpouTensctea { cTpouTenscTea

L

—H

Puc. 2 IlnaH Tpaccel caMOTEUHOTO BOJOBOJIA C pa3rpy304HbIMU €MKOCTAMU U MUHHU ['OC

1-Bo103a00pHBIE CKBAKUHBI; 2—MarucTpajibHble BOJOBO/IbI; 3—COOpHBIN pe3epByap;

4-TuaporeHepaTopbl; S—MPOMEKYTOUHBIN pe3epByap ¢ THJIporeHepaTopaMu U OTOOPOM BOJBI Ha

IIOIIAZIKY, 6—HaKOIHUTEIbHBIN pe3€pByap 3arraca BOAbI Ha PO3JIMB

HpOCKTOM npeaycMoOTp€Ha B OCHOBHOM Ha3€MHasA IIPOKJIaJIKa prﬁOHpOBOI{OB BOJOBOJAa C

IPYHTOBOI 00BaloBKOH (puC.3), 3a HCKIIOUEHUEM MECT C paclleIMHaMH, BIaJuHaMH, PYyYbsIMH 10 Tpacce,

ra€c BOAOBOA 6y21€T OpOoKIaAbIBaTbCAd Ha OJSCTaKagax HWIIH croiikax. Takoe PEIICHUE T103BOJIUT

MHUHUMU3UPOBATE Pa3MCPBI TCX TUIomaaei TpacCbl BOAOBOAA, I'AC MOKET OBITH HapymieHa HEJIOCTHOCTDb

CCTCCTBCHHBIX IIPUPOIHBIX HOKpHTHﬁ, 4TO HEH30eKHO HpI/IBCIIéT K IIOBBIIIEHHIO JKOJIOTHYSCKOM

3(1)(1)GKTI/IBHOCTI/I CTPOUTCIILCTBA BOJOBOJA, a TaAKXKE COKpAaTUT KallUTAJIBHBIC 3aTpaThl

CTPOMTEIILCTBA MaruCTPAILHOTO BOJIOBOJIA.
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Puc. 3. HazemHas npokiaaka TpyOOmpoBOIOB C TPYHTOBOW 0OBaJIOBKOM

OCOOEHHOCTBIO TPOEKTUPOBAHUS TEXHOJIOTHUECKUX COOPYKEHUI 110 MPOMEKYTOUHBIM IJIOIIAIKaM -
MeCTaM Pa3MEILEHUsl pas3rpy304HbIX E€MKOCTEH SBIIAECTCA paHEE HE NPHUMEHSABIIUNCA TEXHOJOTMYECKHM
IIPUEM KOMILUIEKCHOTO OOBEMHEHNUS OTAEIbHBIX HHXXEHEPHBIX COOPYKEHUN (EMKOCTEH, THJpOreHepaTopoB,
(GWIBTPOB-TIOTIIOTUTENEH, CPEICTB  AaBTOMAaTHUYECKOIO YIPAaBIEHUS BOJIOBOIOM, JIO3UPOBAHUS
JNEe3UHPHUIMUPYIONINX CPEACTB M Jp.) B €IAWHBIA OJOK-MOAYIb, KOTOPBIA MPEACTABISIET COOOH LETbHYIO
KallCyJdy U3 IOJUMEpHbIX MarepuanoB. Takoil mnpuem paHee (parMeHTapHO UCIONb30BAICA IPU
IIPOEKTUPOBAHNUU XO3s5ICTBEHHO-TIMTHEBBIX PE3EPBYapOB HA OOBEKTAX CTPOUTENILCTBA BOJIOBOJA B paiioHe

ropoja Couu [4]. Ha puc. 4 npeacrapieH BHEMHUN BUJ OJOK-MOYJIsl HA TIPOEKTHOM MECTE €0 YCTAHOBKH.

Puc. 4. Buenrnuii Bu1 6JI0K-MOJyJIsI pe3€pByapoOB Ha TPACCE MaruCTPaIbHOTO BOJOBOIA
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[TpoekTOoM TaKke MpPEAyCMATPHBACTCS pa3MEIICHUE B €IMHOM OJIOK-MOJIYJEe THIPOT€HEPaTOpOB,
BBIPa0AaTHIBAIONINX AIIEKTPUUYECKYIO YHEPTHUIO, C [EThI0 MUHUMH3AIMN Pa3MEpPOB 30H CAHUTAPHON OXpaHBbl,
KaK MOKa3aHO Ha pHC. 2. DTO )K€ OTHOCUTCS U K MOMEUICHUIO JUCIETYEPCKOTO MYyHKTa B KOHIIE TPACCHI
BOJIOBOJA, KyJa TIOCTymaer Bcs HH(opMamus o paboTe BceX D3IEMEHTOB CaMOTEYHOrO BOAOBOJA,
pa3MeIeHHBIX 0 ero JIJIHHE.

OOecnieueHre BBITIOJHCHUS TEPBBIX JBYX KPHUTEPHUEB IO3BOJUT MHHUMH3UPOBATh 3aTpaTbl Ha
BOCCTAHOBJICHHE HAPYIICHHOW B MPOIIECCE CTPOUTENHCTBA MIPUPOJTHON IKOCUCTEMBI TIO BCEH JITMHE TPACCHI
BOJIOBO/JIA.

[Tpenyaraemoe TeXHUYECKOE pelIeHHe, 0e3yCIIOBHO, OyIET CITIOCOOCTBOBATH:

—  TIOBBIIICHHIO IKOJOTUIECKON A3P(HEKTUBHOCTH CTPOUTEIHCTBA BOAOBO/A;

—  YCKOPCHHIO CPOKOB MPOXO0KICHHUS IKOJIOTUYECKON IKCIIEPTU3I U HAavalla pealn3aluy MPOCKTa;

— TIOBBIIICHHIO JKOHOMHUYECKOW J((EKTHBHOCTH OJKCIUTyaTalli OO0BEKTa 3a CYET HCIOJIb30BAHUS
KHHETUYCCKOW SHEPTUHU BOJHOTO ITOTOKA JUTSI BRIPAOOTKH AJIEKTPUICCKON YHEPTHH,

— 3HAYUTEIHHOMY YIYUYIICHUIO CAaHUTAPHO-IITHIEMUOJIOTHICCKON OOCTAHOBKHM B HACEIIEHHBIX IMyHKTaX H
BOCHHBIX TFapHU30HAX, MCIIOJB3YIOIIUX JIJISi TUThEBBIX HYKI TMOJTOTOBJICHHYIO BOJY M3 apTE3UaHCKUX
HUCTOYHUKOB;

Takum 00pa3om, NPUBEIACHHAS METOJMKA OICHKH COIMAbHOW, SKOHOMHUYECKOW M 3KOJOTHUYECKOU
3QGEKTUBHOCTH  CTPOUTENBCTBA  MAaruCTPajJbHOIO  CaMOTEYHO-HAIIOPHOTO  BOJOBOJA  OOJBIION
MPOTSHKEHHOCTH C OOJBIIMM IEPENaJoM BBICOT MO3BOJISIET IMPOU3BECTH OOBCKTUBHYIO KOMIUICKCHYIO
OLICHKY ITapaMeTPOB MPOEKTa Ha OCHOBE MPEIOKECHHBIX KPUTEPUEB ISl IPUHSATHS PEHICHUS O €r0 JOMYCKe

K pcajin3aluu.
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Koorcenoe 10.B.
Kozhenov Y.V.

I/IHHOBaIII/IOHHaSI TEXHOJIOIUA BbIACJICHUA U 00€3BOKMBAHUSA 0oCaaKa MPOMBIBHBIX BOJX
CTaHIUI 00e3:Ke1e3UBAHUS PUPOIHOH BO/bI
Innovative technology of separation and dehydration of the sludge of washing water from

natural water deferrization stations

Annomauusn:

B cmamve paccmompena skoHOMUYecKas U MmexHUueckas 3QP@hexmueHoCmb NPUMEHEeHUs Ha
ABMOHOMHBIX 00LEKMAX 80EHHOU UHDPACMPYKMYPbl WHEK0B020 00e380cuU8amelisi 0CaoKka NPOMbIEHLIX 600
om cmaHyuul obe3dicene3usanus 600vl. lIpuedenvt pesyibmamol, NOIYUEHHbIE 8 X00€ NYCKOHANAOOYHbIX
pabom u mexHU4ecKux UCnblMmaHuil.

Abstract:
The article deals with the economic and technical feasibility of using screw dehydration of sludge

from water differentiation plants applying on independent military facilities. The results and conclusions
which were obtained during the commissioning and technical testing of the screw dehydration plants are

presented in the article.

Knwuesvie cnoea: asmonomnvle 00beKmMbl  BOCHHOU  UHGPACMPYKMYPbL,  8000CHAOICEHUE,
800004UCMHAS CMAHYUS NPUPOOHOU B0ObL, NPOMBIBHAS 8004, 8blOeIeHIUe U 00e380HCUBAHUE 0CAOKA.
Keywords: autonomous facilities of military infrastructure, water supply, natural water treatment plant,

wash water, separation and dehydration of the sludge.
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Jnst BogocHaOxeHus OONBIIMHCTBA aBTOHOMHBIX OOBEKTOB BOCHHOW MH(PPACTPYKTYpPHI B KAYECTBE
HMCTOYHUKOB BOJOCHA0KEHUS UCIIOJIb3YIOTCS Mo/I3eMHbIE BO/Ibl. Harnbonee xapakTepHbIM 3arpsi3HEHUEM IS
MOJI3EMHBIX BOJI, HE TO3BOJISIONINM HCIOIB30BaTh BOMY IS XO3SIICTBEHHO-TTUTHEBBIX HYX I 0€3 OYHCTKH,
SIBJISIETCSL COJIEP’KaHUE COCAMHEHUH >KeJie3a M Maprasiia, MpeBbIIIaloniue ycTaHoBiIeHHbIe HOpMBI [1]. 1o
STOW MPUYMHE HA CYIIECTBYIOUIMX M IPOEKTUPYEMBIX AaBTOHOMHBIX OOBEKTaX LIMPOKO HCHOIB3YIOTCS
YCTaHOBKH 00€3:KeJIe3UBaHUsI BOJIBI.

Kectkue TpeGoBaHMSI HOPMATUBHBIX JOKYMEHTOB [2,3,4] K KOJIMYECTBY M KAUECTBY COPACHIBAEMBIX
B BOJIONPUEMHUKH MTPOU3BOJICTBEHHBIX CTOKOB, pa3Mephl IIaTekel U mTpadoB 3a HUX, AETAI0T MPooIeMy
BbIICTICHUS, 00€3BOKMBAHMSI M YTHJIM3ALUKA OCAJKOB IMPOMBIBHBIX BOJ KpaiiHe akTyanbHOH. OcoOeHHO
OCTpO 3Ta npoljemMa CTOUT B palloHax AUCIOKAIMHM apKTUUYECKOW IPYNIUPOBKU BOMCK BOOpYKEHHBIX CHII
P®, rae k oxpaHe OKpy»Karolen Cpebl yIeIsIeTCs TOBBIIICHHOEC BHUMAaHUE.

Kpome Toro, B Hacrosiiee BpeMs, IPAaKTHUECKU BCE BOAOEMBI (pydbH, PEKU, 03Epa) OTHECEHBI K
BOZI0EMaM  pPBIOOXO3SIICTBEHHOIO HA3HA4YeHUS. YCTAHOBJICHHBIE [JII HHUX HPEIENIbHO JOMYCTUMBIE
koHnentpauuu (I1JIK) mns OonplimHCTBA BelIeCTB HIDKE, 4eM B HopMmax [1] k muTheBoW Bojme. Tak,
Hanpumep, [IJIK nis mutheBoi BOIBI COCTABISICT: 10 *kele3y He 6onee 0,3mr/mm3, s Mapranna He O6osee
0,1mr/mm3, mnst amomunus He O0omnee 0,5mr/mv?. Jlns peidboxossiictBenHoro Bogoéma I1JIK mo skene3y He
6oee 0,1 mr/ame, o Mmapraniy He 6onee 0,0 1mr/om?, o anromunuto He 6onee 0,04mr/m>.

OanuM u3 00OCHOBAaHHUN CTONb KECTKUX HOPMATHUBOB, MO YTBEPKICHUSM CHEIUAIUCTOB [5],
SIBJISTIOTCSL PE3yJIbTAThl WCCIICIOBAHMM, YTBEP)KIAIOIINX, 4YTO THapokcuabl skenesa Fe(OH). u Fe(OH)s3
OCaXasICh HA CITM3UCTON 000JIOUKE 5Ka0p y MPOMBICIIOBBIX PBIO, MOTYT CTAaTh IPHUYUHOU UX THOCIH.

Ceronus Hauboynee IHUPOKO MPUMEHAEMON TEXHOJOTHUEH OYMCTKM NPHUPOAHON BOABI Ha
paccMaTpuBaeMbIX 00OBEKTaX SIBISIETCS MPOIECC C MCIIONIb30BAaHUEM PEIBAPUTEIHLHOTO OKUCIICHUS JKese3a.
XKeneszo, Haxoas1Ieecs B BOJIe B paCTBOPEHHOM BHJIE, IIOCIIE TPEIBAPUTEIBLHOTO OKHCIEHUS (KHUCIOPOJOM
BO3JlyXa, XJIOPOM, 030HOM) TIEPEXOAUT B HEpacTBOpUMYIO hopmy. [lanee Boja HampaBisieTcsi Ha PUIBTPHI C
WHEPTHON 3arpy3koil (mecok), TIe OKHCIEHHOe Kene3o 3aiepxuBaercs. [Ipomecc QuubTpanuu
MpelycCMaTpUBaeT MEePUOIUYECKYIO MPOMBIBKY 3arpy3Ku (UIBTPOB OT HAKOMMBIIUXCS B HEW 3arps3HEHHIA.
B pesynpraTe 00pa3yroTcs MPOW3BOJCTBEHHBIE CTOYHBIE BOJBI C BBICOKOW KOHIIEHTpaIluel kenesa,
Haxojsmerocs B gopme ruapokcuaa xeneza Fe(OH)s.

OOBIYHO, COTTIACHO periaMeHTy, Ha TaKUX CTaHIUAX, MPOU3BOAUTCS OJHOPA30Bas MPOMBIBKA
(GUIBTPOB B TEUEHUE CYTOK, IIPH ATOM KOJIUYECTBO OOPA3yIOIIEHCsl MPOMBIBHON BOJBI cOCTaBiseT 5-8% ot
CYTOYHOM TMPOM3BOAUTEILHOCTH CTaHIMU. BennunHa yCpenHEHHOW KOHIICHTPAIMM J>KeJie3a OOIIero B
MPOMBIBHOM Bojie cocTasisieT oT 150 mo 200 mr/ame.

st GONMBIIMHCTBA aBTOHOMHBIX OOBEKTOB BOEHHOW WMH(PACTPYKTYPHI XapaKTepHO OTHOCHUTEIBHO
HEBBICOKOE BojonoTpedienne. PaccMoTpuM B KadecTBe mpuMepa OOBEKT, NCTOYHHKOM BOJIOCHAOXKEHHS
KOTOPOTO SBIAETCS CKBAXKMHA CO CPEHECYTOUYHBIM BojomorpeOinermeM 200 m%/cyT (rapHH30H

gucieHHocThio oT 500 1o 100049en).
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Hcxons m3 mudp, MPUBEACHHBIX BBIINIE, CYTOYHBI PacxXoJ MPOMBIBHOH BOIBI COCTaBUT 16M°, a
roJIOBOE MOCTYIUICHHE JKeJie3a ¢ TPOMBIBHON BOJOW B BOJHBIN OOBEKT COCTABUT: 16M3><O,21<r/M3><365cyT =
1168xr/r=1,171/T.

[Tocranosnenue IlpaButensctBa PO ot 13.09.2016r No 913 «O craBkax miaaThl 3a HETaTUBHOE
BO3JICHICTBUE Ha OKPY)KAIOIIYIO CPEly U JOMOJHUTENbHBIX KOd(PUIMEHTax» MpelycMaTpuBaeT IiaTy 3a
cOpoCc B BOJHBI HCTOYHUK OJHOH pacy€éTHOW TOHHBI keine3a B pasmepe 5950,8 pybmsa. s
paccMaTpuBaEeMoro 00bEKTa, HCXO/s U3 YCTAaHOBICHHOM CTAaBKH, IJIaTa 3a cOPOC pacuE€THOW Macchl xKelesa,
B MpejeniaX pa3peniéHHoro 3a rof, coctaBut: 1,17 1x5950,8 pyd = 6962 py6. (Cnenyer HalOMHHTB, YTO
iata B3MMaeTCsl 3a BECh IEpeueHb 3arpsA3HEHUN, ONpeNeNsieMbIX KOHTPOJIMPYIOLIEH opraHu3anuell B
MIPOU3BOJICTBEHHBIX CTOKAaX, a pa3Mep IUIaThl B 3aBUCMMOCTH OT MX KOJIMYECTBA U CTEIEHU HETAaTHBHOTO
BO3JICUCTBUS HAa OKPYXKAIONIYIO cpeny). Tak, Hampumep, 11l Mapraiia, KOTOpblid B MOJI3EMHBIX UCTOYHHKAX
BOJIOCHAOXKEHHUsI OOBIYHO COIYTCTBYET XKelie3y, IUlaTa yCTaHOBJICHA B pasmepe 735534,3 py6/tr, mis
AMIOMHUHHUS, (BXOAUT B COCTAaB KOATyJsIHTA A7l OUMCTKH Bojbl) 18388,3 pyO/T u 1.1. HeTpyaHo moacuurath
O0IIyI0 CyMMY IJIaThl, a TaKKe BO3MOXHBIX MTpadoB, HAIPUMEpP, MO COOTBETCTBYIOIIUM oOBekTaM MO
WJTU APYTUX CUJIOBBIX CTPYKTYP.

[Tpu cOpoce CTOYHBIX BOA B BOJOEM MPEANPUATHE, B TOM YUCIEC M Ka3EHHOE, WM OPTaHU3AIHS
00513aHO MMETh COTJIACOBAHHBIM MPOEKT HOpMATHBOB AonmycTuMbix copocoB (HC) B coorBercTBUM C [6].
Ha ocHoBaHuUM 3TOro JOKyMEHTa OCYIIECTBISIETCS KOHTPOJIb HaJl cOpocamMu W pa3mep IuiaTel 3a HUX. B
cirydae oTcyteTBus corsiacoBanHoro npoekra HJIC — mrpad ot 80 qo 100 ThIC. pyOiieli B COOTBETCTBUU CO
[7] c1.8.14 KoAIl P®, mitoc miaTa 3a HEraTWBHOE BO3JEHCTBHE HA OKPYXKAIOUIYIO Cpely B 25 KpaTHOM
pa3Mepe 3a KKyl TOHHY 3arps3HSIONINX BEIIECTB, cCOpachiBaeMbIX B BOJOEM, ¢ koddduimentom 25 3a
copoc cepx aumurta HJIC.

Ecnu BepHyTCS K HalieMy puMepy, IPUBEIEHHOMY BBIIIE, TO TIaTa 32 HETaTUBHOE BO3/ICUCTBUE HA
OKPY>KaIOIIYI0 Cpey Mpu cOpoce MPOMBIBHON BO/IBI IO TOKA3aTENSIM JKeJIe30 0011ee U MapraHell:

ITpu cornacoBannom HJIC coctaBuT: mo xenezy — 6962 py0, 6e3 cornacoanust HIC no xene3y —
174050 py6.

[TpoGiema 3axmrodaercss B TOM, YTO BBINONHUTH ycTaHOBIeHHbIH HJIC ocobGeHHO Mo »xene3y u
Maprasily 0e3 MpOBEACHUS JOMOTHUTEIBHOW OYMCTKU MPOMBIBHBIX BOJI Ha TOJABIISIONIEM OOJIBIIMHCTBE
00BEKTOB HE yJaeTcs.

Jlist yMeHbIIeHHsI TIOCTYTIUIEHUH 3arpsi3HEHUI B BOAHBIE OOBEKTHI C MPOMBIBHBIMU BOJaMH HOpPMaMu
[8] m.6.195-6.200 u mpunoxxeHueM 9 pPEKOMEHIYETCs] TPOBOJUTH MPOMBIBHBIX BOJ M OCaJKa CTaHIUN
BOAONOAr0oTOBKU. [Io MHEHHUIO aBTOpa, MpeajaraeMasi TEXHOJOTusl 0OJIbIlle OPUEHTUPOBaHA Ha OYUCTKY U
BO3BpaT 4YacTH MPOMBIBHOW BOJIBI JJisi €€ MOBTOPHOTO HCIONB30BaHM. B WacTu BbIAENEHUS Ocaaka U3
MIPOMBIBHOM BOJBI M €T0 00€3BOKUBAHUS TpeiaraeMasl TEXHOIOTHS HEeAOCTaTOYHO d(pPeKTUBHA U UMEET
psa HemoctaTkoB. OCHOBHBIM HEJIOCTAaTKOM B HEH, MO MHEHHMIO aBTOpa, CIEAYET CUUTaTh MPOLEcC

IrpaBUTAIUOHHOT'O OTCTaMBaHUA, IIPU KOTOPOM H3 HpOMBIBHOfI BOABI IPOUCXOJUT BBIACICHHUEC OCaJlKa U €T0
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KOHIEHTpUpoBaHue. [ peanuszanuu 3TOro mporiecca HEOOXOOUMBI OTCTOMHMKH OOBEMOM HE MeHee
CYTOYHOTO 00BEMa MPOMBIBHOM BOJIBI M CTYCTUTENH ocajka. [Iporiecc ocaxxieHust ocajka B HUX JJIUTENEH U
3aHUMaeT oT 4 10 8 vacoB. BpleneHHBI M CKOHLIEHTPUPOBAHHBIM M3 IPOMBIBHOW BOJABI OCAJOK MMEET
BIAXXHOCTh 98-99%. g nanpHelnero 00e3B0KMBaHMsl IIOJIyYEHHOTO OCaiKa PEKOMEHAYETCSl YCTPOHCTBO
HaKoOMuTellel, B KayecTBe KOTOPBIX IMPEANIaraeTcs MCIONb30BaTh CIUIAHUPOBAHHbBIC IUIOMIAAKH WM
oTpaboTaHHbIE Kapbephl, a UId 3UMHEr0o Mepuoja IUIOMAIKU 3amMopaxkuBaHus. I(PHEeKTUBHOCTh pabOTHI
TaKUX IUIOIIAJO0K CHUJIBHO 3aBHCUT OT KJIMMATHUECKUX YCIOBHH, YTO CYIIECTBEHHO OTPAHUYMBAET HX
MCTIOJIB30BAHUE, YTO TAKKE SBIISCTCS CEPbE3HBIM HEIOCTATKOM.

[To mpuunHam, OMKMCAHHBIM BBIIIE, pealld3alus mpeaiaraeMeix B [8] pekoMeHAalnuid He MOoTy4yuia
HIMPOKOTO PACIPOCTPaHEHMsI, B CBA3M C 4YeM MpodiieMa 00e3BOKMBAHUSA OCAJKa MPOMBIBHBIX BOA M HUX
yTUIM3anus noTpedoBaa Moucka HOBBIX PEILICHHIA.

VHHOBAIIMOHHBIM pELICHHEM IPOOJIEeMbl MOXKHO CUATATh MCIIOIB30BAaHUE JUIS STOW LEJIN ITHEKOBOTO
bunbTp-nipecca. B Texuudeckoi autepaType yaiie NpUMEHSIOT TEPMUH «IITHEKOBBIA 00€3BOKUBATEb.

[IIHekoBbIi 00€3BOKMBATENb W3HAYAIBHO OBLI CIHPOEKTUPOBAH i OOE3BOKHBAHHUS OCajKa
KaHAIM3AalMOHHBIX OYHCTHBIX COOPYXKEHHs, TIJIe XOpomIo 3apekomMeHmoBail ceOs. OCHOBHBIMH €ro
PEUMYIIECTBAMU MOXKHO CUHTATh: HU3KOE DHEPronoTpedIeHne, HU3KUA pacxos (IoKylsiHTa, HeOoIbIIne
rabapuThl, HaAEKHOCTh U MPOCTOTAa SKcIuTyaTauud. O(PEeKTHUBHOCTH 00E3BOKUBAHMS — OCaJAKa
XO3SIHCTBEHHO-OBITOBBIX CTOYHBIX BOJ B IIHEKOBBIX 00€3BOXKMBaTeNix cocraBiser oT 81% no 75%.
(HamOMHUM, YTO TIPH BJIAKHOCTH ocajika MmeHee 80% ero yxe MOKHO Ieperpyskarthb JOMaTon).

[lpakTuka OSKCIUTyaTallid UIHEKOBBIX 00e3BOXKMBaTesel monaTBepAmia S(PQGEKTUBHOCTh HX
UCIOJIb30BAaHUsA, MO3TOMY HAa CETOAHSIIHUNA JeHb OHH UIMPOKO BHEAPSIOTCS Ha KaHATU3allMOHHBIX
OYHMCTHBIX CTAHIMAX. DTO MOCIYXHJIO OCHOBAHHMEM JUIS M3Yy4EHHs] BO3MOXKHOCTH HX HCIOJIb30BAHUS JUIS
00€3BOKMBAaHUS 0Ca/Ka, OOPa3yIOMIErocss Ha BOJOMPOBOJIHBIX CTAHIMSIX OYUCTKH TPHPOTHBIX BOJ B
YaCTHOCTH Ha CTALUAX 00€3KeIIe3nBaHusI.

BbeiOop B monb3y HIHEKOBOro 00€3BOKMBATENs B CPAaBHEHHMM C JAPYTUMH YCTpOMCTBaMH st
00€3BOKMBaHUS OCa/ika (JIGHTOYHBIMH (PUIBTp-TIpeccaMu, LEHTpUudyramu, KaMepHbIMH (PUIBTP-TIpEccamu,
BaKyyMHbIMU (QUIbTpaMu) ObLIT c/€NaH emé M BBHAY BO3MOXHOCTH COBMECTUTH B OJIHOM ammapare oba
nporiecca 00pabOTKHU MPOMBIBHOM BOJIBI: CTYIIIEHUE OCaIKa U €r0 00€3BOKUBAHUE.

3aberas Bepes, MOXKHO TOBOPUTh, YTO C IMOMOIIIBIO ITHEKOBOTO 00€3BOXKUBATENS YIAETCS CHU3UTD
cojiep KaHue KeJie3a U MapraHiia B IPOMBIBHOW BOJE A0 2-X MOPSAIAKOB. Eciu 3TOT pe3ynpTaT NPUMEHHUTH K
HalleMy TpUMEpPY, PACCMOTPEHHOMY BBIIIE, OCTABHB 00BEM cOpoca 6e3 m3MeHeHHs 16 M%/cyT, To mubpH!
OyayT cremyrolmuye: KOHIICHTPAIXs B IPOMBIBHOM BOJIE JKeJie3a 00MIero Mmociie IMHEKOBOTO 00€3BOKHBATEIIS
(8 dyrare) Gymer 2 T/M°, 3a rom c6poc IO MOKA3aTemo Kele3o obmiee B TOHHAX cocTaBuT: 0,002
kr/M3x16M°/cyrx365cyr=11,7xr/ron=0,01171/ron. COOTBETCTBEHHO IUIaTa 3a cOpPOC IO MOKA3aTello
xene3o oomee 69,6 pyd/rox B npenenax HIC (6e3 yrBepxaéuanoro npoekta HIAC 1740 py6/ron + mrpad

ot 80 o 100 TeIc. pyOseit B cooTBeTcTBHH CO CT.8.14 KOAIT PO).
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[IpoGHble MCHBITaHUSI IIHEKOBOI'O 00E3BOKMBATENsI Ha MOJEIBHBIX PACTBOPax MPOMBIBHON BOJIbI,
MOATBEPANIIN BO3MOXHOCTh €r0 HCIIOJIb30BaHUS Il 00€3BOKMBaHUA ocajika. [lomyueHHbIe pe3ylbTaThl
JIETTIU B OCHOBY Pa3pa0OTaHHON aBTOPOM CXEMbI 00E3BOXKHBAHUS OCaJKa pa3pabOTaHHOW sl PeabHOTO
oobekTa (puc. 1). B 2015r. 3Ta cxema Obuta peann3oBaHa MU TEXHHUECKOM ydacTuu crieruanucroB OO0
«Texno-Oko» (Cankrt-IleTepOypr) Ha BOJONPOBOJHOM CTAaHIUU OOE3KEIC3UBAHUS TPUPOJTHON BOJIBI
MPOU3BOAUTEILHOCTHIO 2000M3/cyT. Ha oxHoM wu3 00BekToB OO0 «lasmpom noObua». OOBEKT
pacnionaraercsi B SImano-Heneukom aBToHOMHOM OKpyre. [locTaBka cTaHIMM OCYIIECTBISUIACH B OJIOUHO-
MOJYJIbHBIX 3AaHusX ¢ pasmepamu (M) 3x12x3(h) ¢ MOJHOCTBIO CMOHTHPOBAHHBIM M HCIBITAHHBIM
00opynoBaHUEM, KOTOPBIE COSANHSUIUCH HA OOBEKTE B €IMHOE 3/1aHUE.

B kauecTBe HCTOYHHMKA BOJOCHAOKEHUS CTAHIMM HCIOJIb30BAJUCh apTE3UAaHCKUE CKBA)KUHBI.
[Tokazarenn KkadecTBa BOJBI B HHX, IIOTYYCHHBIE B pe3yibTare JabOpaTOpHOTO aHamu3a mpod

cepTu(UIIMPOBAHHOM TabOpaTopueid, MpuBeIeHbI B Ta0mIe 1.

Tabauua 1
Ne [Toxazarens B 3HaueHue
U3MEpEHUs

1 YKeneso oburee Mr/am® 4+6

2 Mapranen Mr/am° 0,5

3 I[BeTHOCTH rpagyc. [TKII 60

4 MyTHOCTH (110 KAOJIUHY) Mr/om? 4,5

5 pH Enunune pH 6

TexXHOoIOorust OUMCTKH BOJBI HA CTAHLIUHU CIIEIYIOIAs:

Boja 13 apTe3sHaHCKHX CKBakuH (6 IIIT.) MOCTYTIAET B pe3epByap HCXOAHOH Bob! 06BEMoM 200 M3,
U3 pe3epByapa BOjia C TOMOIIBIO HACOCOB ¢ pacxooM oT 60 10 90 M3/gac (B 3aBHCHMOCTH OT CYTOUHO
noTpeOHOCTH) MOJAETCS HAa BOCEMb CKOPBIX HAMOPHBIX GUIbTpoB. AuameTp ¢puibtpa 1,5 M, BBICOTOM
3arpy3ku 1,1 M, 3arpy3ka ¢uiabTpa KBapleBblil necok KpynHocTbio 0,8-1 mM. Ilepen ¢puibTpaMu B OTOK
OYUIIIAEMOH BOJIbI C TOMOUIBIO JO3aTOPHBIX HACOCOB BBOAUTCS OKUCIUTENb, KOATYISHT U WEN0Yb. [l
OKHCJICHHSI XKeJie3a U Maprasiia B cxeme npumensercs runoxioput Harpus NaClO, momy4yaembrit
HEMOCPEJCTBEHHO Ha MECTe NMOTPeOIeHNS U3 TOBAPEHHOM COJIM Ha TUIIOXJIOPUTHOM 3JIeKTponu3épe. B
Ka4eCTBE KOAryJITHTA MPUMEHSETCS CepHOKHUCIbIH amroMuHuil Al3(SO4)3, moamiesaunBaHue MPOBOIUTCS
runpokcuoM Hatpus NaOH. Tlociie ouncTku Ha GUIBTpax BoAa AOMOTHUTEIBHO XJIOPUPYETCS U
HanpaBliseTcs B pesepByapbl unctoit Boas! (PUB). IlpombiBKa GUIBTPOB MPOBOIUTCS MOOUEPENHO B
aBTOMaTHYECKOM pexHuMe, uepe3 Kaxkzasie 20 4 paboThl MPOMBIBAJICS OAMH U3 BOCBMHU (DHIIBTPOB.
ITosiaBaeMblii pacXo/ Ha IPOMBIBKY cOCTaBIsT 90M>/d, IPOIOIKUTEILHOCTS OOPATHOM MPOMBIBKU 6 MUH.

OO6BEM BOJIBI HA 0OPATHYIO IPOMBIBKY C YIETOM cOpoca ImepBoro pumsTpata cocTasnsn 12 M3, Janee
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MIPOMBIBHAS BO/Ia OT GUIBTPOB OTBOJMIACKE K OJIOKY 00paOOTKH TPOMBIBHON BOJBI 1 00€3BOKUBAHUS
ocajnika (cMm. puc. 1).

Cxema paboraet crieayromumM o0pa3om:

[TpombIBHAs Bosa OT (UIBTPA MMOCTYMAET B HAKOMHUTEIbHYIO EMKOCTh IPOMBIBHOHN BO/IbI 1 00bEMOM
15 m2. Tloce JIByX 4acOB OTCTaMBAHUS U3 HMKHEH 4acTU €MKOCTU 1 ¢ MOMOIIBIO Hacoca 2 ¢ pacxolioM 2
M3/4, IpOMBIBHAS BOAA TOMAETCS HA NIHEKOBHIH 00e3BokuBaTenb 3. J{ns moBblmeHus 3(GQeKTHBHOCTH
00€3BOKMBAaHUS OCAJKa J103aTOPHBIM HAcOCOM 4 B CMECHTEIbHYIO KaMepy IIHEKOBOTO 00€3BOKHBATEIS
nojaéres pacTBOp (GIIOKYJISHTA, IPUTOTOBJICHHBIHN B Oake 5

B nporecce o6e3BokMBaHUS OCajKa Ha IITHEKOBOM 00e3BOKMBaTesie oopazyercs (uiibrpar (dyrar)
1 00e3BOKEHHBIN ocaok. Dyrat caMOTEKOM OTBOJIUTCS B EMKOCTh 0, OTKyJa NEepeKaunBaeTcss HACOCOM 7 B
0aK MCXOIHOI BOJBI WIIM B IPOM3BOJICTBEHHYIO KaHamu3au0. O0e3BOKEHHBIN 0CaI0K 110 HAIIPABIISAIOMIEMY
JOTKY OTBOJUTCA B (MIBTPYIOIIMHA MEIIOK &8, YCTaHOBJIEHHBIH B crenuanbHOM KoHTeiiHepe 9. Ilocie

3aI10JIHCHUA CbI/IJIpry}OH_[el"O MCIIKa OCAAKOM €T0 MEpeMCIAOT B CIICHUAJIbHYIO INIOIIAAKY (HOMCHICHI/IC)

IIpomeIBHAs BoAA OT
bunpTpOB

O06€e3B0KEHHBIN
0CaJloK

®dyrar

@yraTt B UICXOJHYIO BOLY = HAJIU3 A0

WM KaHaJIWU3aIHio <

Puc. 1. [IpunuunuansHas cxema 6J10ka 00€3BOKHMBAHUS 0CaJKa TPOMBIBHOM BOJBI OT OCBETUTEIbHBIX
GUIbTPOB CTAaHLUU 00€3KeNe3UBaHUS PUPOJHON BOBI.

VYcnoBHble 0003HaueHUs: 1- €MKOCTbh cOOpa MPOMBIBHOM BOJbI, 2- HACOC MOJA4YUd IMPOMBIBHOM
BOJIbI, 3-IIIHEKOBBIM 00€3BOXKHMBATENh, 4- 103aTOpPHBIA Hacoc (QuokymsHTa, S5- 0ak s
NPUTOTOBIIEHUS pacTBopa (prokyisiHTa, 6- eMKOCTh cOopa ¢yrara, 7- HacoC Mepekadku ¢yraTta,
8- punpTpyromuii Menok, 9- KOHTeHHep 7151 YyCTaHOBKH (PUIIBTPYIOLIETO MEIIKA.

JUIE XpaHEHUs W TOCIeAyIoIIeld TPaHCIOPTUPOBKM K MecTy yTruiauzamuu. OtduibTpoBaHHas NpU
3alOJIHEHUH C TOMOINBI0 (GMIBTPYIOIIEro MelKa Boja (¢yraT) coOupaercs Ha JHE KOHTeHHepa 9 u
CITMBAETCSI B IPON3BOICTBEHHYIO KaHAIH3ALUIO.
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Ha craniuu (pucynku 2, 3, 4, 5) ycTaHOBIJIEH IITHEKOBBINH 00€3BOKUBATE b Ocaaka GpupMel «\Volute»
pa3paboTaHHOTO sMoHCKoM koMmanueir Amcon ING monenbabIi psin ES.
OcHOBHBIE XapaKTEPUCTUKH HCIONb3yeMoil monenu ES-201- nuamerp mmeka — 200 mm; nnuHHA

mHeka — 2000 mm, momtHocTh — 0,37 kBT, Bec — 300 kr (pucynku 2, 3, 4, 5).

Puc. 3. IIHeKOBBII1 MEXaHU3M YCTaHOBKHU.

[To 3aBeprieHUI0 MyCKO-HATAA0YHBIX pabOT 0J0Ka 0OpabOTKH MPOMBIBHOM BOJBI U 00€3BOKUBAHUS
ocajika, ObUIM TIOJIYYeHBI CJIENYIOIIME pe3yJbTarbl. Pacxos BOJbI MPOMBIBHOW BOJbI, T0/IaBa€MOM Ha
IITHEKOBBIH 06€3BOXKMBATENh 10 2 M°/d4ac, KOHIEHTpAIMs jKele3a OOIIEero B MPOMBEIBHOH BOJE MOCIe
MPOMBIBKU (GUIbTpoB 450 Mr/i, KOHIIEHTpaIus kene3a oomiero B gpyrate 2,6 Mr/i1, BIAKHOCTh OCa/IKa MOCTe
obe3BokuBanus  85-90%, wucnoabp3yemsiii  Qaokymsat «Fennopol A-321», pacxox 0,1% pactBOpa
drnokymsiaTa 15 T/4ac.

BbiBOABI IO MYCKO-HAJAA0YHBIM padoTam:

1. VcraHoBieHHBI HAa CTaHIMHM O00€3KeNe3WBaHUsl MPUPOTHBIX BOJ OJOK i 00€3BOKUBAHUS
OocaJika TPOMBIBHBIX BOJ C HCIOJIb30BAHHEM Ha IIIHEKOBOIO O0E3BOKHMBATENSl IMO3BOJWI MPAKTHUUYECKU
MOJIHOCTBIO MPEKPATUTh cOPOC MPOMBIBHOM BOJIBI C BBICOKOM KOHIEHTpAIUEH *Kejle3a M MapraHia B pexy 1

KaTeropuu- prl00X03iCTBEHHOTO Ha3HAYEHUSI.

31



Puc. 4. O6e3B0xeHHBIN 0CaJIOK € BIaKHOCTHIO 90% mosyuyeHHbIH U3 IPOMBIBHOM BOJBI OT

OCBETJIMTENBHBIX (PHIBTPOB

Puc. 5. CDI/IJ'ILTPYIOHII/Iﬁ MCIIOK JJIA AOIIOJIHUTCIIBHOT'O 0663BO)KI/IB3.HI/ISI, XpaHCHUA U

TPAHCIOPTUPOBKH 00€3BOKEHHOT'O OCAJIKa.

2. BnaxxHoCTh 00€3BOKEHHOrO ocajka, coctaBuiga 80%, YTO MO3BOJMIO OCYIIECTBIATH €ro
TPAHCHOPTUPOBKY K MECTaM 3aXOPOHEHHS.

3. Bo3Bpar mpoMBIBHOW BOJIBI ISl TOBTOPHOTO MCIIOJIb30BaHUs cocTaBri He MeHee 90%.

B 2016r. cnemumamucramu OO0 «TexHo-Dko» (Cankt-IleTepOypr) moa pyKoOBOJICTBOM aBTOPA,
coBmectHo ¢ DI'VII «Bomokanam» (Cankt-IleTepOypr), Obuta paspaboTaHa W BBHITOJHEHAa IporpamMma
TEXHUYECKOT'O HCIBITAaHUS AHAJOTHYHOM MO TEXHHUUYECKOMY pELICHHI0O HE KOHTEHHEPHOH yCTaHOBKH

IITHEKOBOI'0 00E3BOXKUBATEIIS 110 OCYHICHUIO OCaJika IMPOMBIBHBIX BOJ (pI/ICYHOK 6) YkazaHHOE HCIIBITAaHHE
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ObUIO HEOOXOIUMO ISl TIOATBEPKIACHHUS MOMYYEHHBIX paHee pe3yJbTaToB NMPOU3BOJACTBEHHOTO BHEAPEHUS
AKCIEPUMEHTAIBHON aBTOPCKOW YCTaHOBKH.

OO0e3BOXKHMBAHUIO TIOABEPTaiCSd OCAJOK OT CKOPBIX OCBETJIUTENBHBIX (HIBTPOB BOJOOYHCTHOM
CTaHUIMM  TNPUPOJHOH  BOABI, pacmnonoxeHHod B ropoae  3eneHoropck  (Cankr-IlerepOypr).
[Ipon3BOAUTENEHOCT CTAaHIMH cocTapiseT 5040 M%/cyT, MCTOUHHKOM BOJOCHAOXKEHMS SIBIISUIHCH
apTe3HaHCKHe CKBaXXUHBI. B TEXHMYECKOM HCIBITAHUU UCIIOJIb30BAJICS ITHEKOBBIN 00€3BOKMUBATENb (PUPMBI
«Amcony» mozaens ES-051 ¢ qmamerpom mraeka 50 M.

IIporpamma ucneITaHuM IpeaycMaTpuBaia:

1) otO60p NpOMBIBHOM BOABI BO BpeMsi IIPOBE/ICHUS IPOMBIBKH CKOPOTO OCBETIUTENILHOTO (DUIbTpa ¢

WHEPTHOM (ITeCOK) 3arpy3KoHu.

2) 00e3BOKMBAaHUE OCAJKA POMBIBHON BOJIBI HAa IITHEKOBOM 00€3BOXKHUBATEIIE C LENIBIO ONPEACTICHHS

TEXHUUYECKUX apaMeTPOB IpoLecca sl COBEPILIEHCTBOBAHUS TEXHOJIOTUUECKOU CXEMBI.

1. KaudecTBO WCXOQHOM BOABI MOAABAaeMON HA CTAHIMIO HU3 apPTE3UAHCKUX CKBAKUH, MO KOTOPHIM
¢bukcupyrotcs npesbinieHre ycranoBieHHbIx CanlluH2.1.4.1074-01 npuBeneno B Tabmune 2. OHO
OBUIO  OmpeneleH0 Ha  OCHOBAaHMM  JaOOpaTOPHOTO  aHauW3a MpPo0  WCXOAHOM  BOJBI

cepTu(UIIMPOBAHHON JTA0OPATOPHCH.

Tabnuua 2
3HayeHue Hopma no CanlluH
Ne IToka3aTean Ea.n3zm
HHTepBaJ/cpeaHee 2.1.4.1074-01

1. Keneso obiee mr/am° 4.2+6,4/5,3 0,3
2. Mapranery mr/am° 0,63 0,1
3. MyTHOCTB mr/ame 8,6+22/15,3 15
4. I[BeTHOCTH 17+23/20 20

2. PesympraT 1a0OpaTOPHOTO aHANM3a MPOMBIBHON BOJBI OT OCBETJIUTENBHBIX (DMIBTPOB, OTOOPAHHOM
U3 MPOMBIBHOTO TpyOOINpoBoJa, yepe3 3MUH IOcie Hayala MPOMBIBKM (Haubosee 3arps3HEHHAs

npo06a) nmpuBeAeH B Tabnuiie 3.

Tab6mumna 3
Ne Iloka3zarennb En.m3m 3HaueHnune
1. XKeneso obimee mr/am® 500+80
2. Maprasnen mr/am® 34+6
3. B3BelieHHbIe BenecTBa mr/ame 470+80
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3. JlaGopatopHblii aHaU3 Pyrara mocjae YCTAaHOBKH IITHEKOBOIO 00E3BOXKHUBaAHHS ocajaka «Amcony ES-

50 mpexacrarieH B Tabaute 4

Tabnuma 4
Ne IToka3aTenn Ea.m3m 3HaueHHne
1. XKeneso obimee mr/am® 2744
2. Mapranen Mr/mm° 1,9+0,3
3. B3BemeHHbIe BelecTBa mr/ame 61£11

ITomy4yeHHble pe3ynbTaThl IO3BOJIAIOT OLEHUTh JOCTUTHYTYIO 3(PQGEKTUBHOCTh padOThl yCTaHOBKU
IITHEKOBOT'O 00€3BOKMBAHUS, KOTOpAsi COCTaBUJIA:

- 1o xene3y ¢ 500mr/am® 1o 27mr/nm®, cHIKEHNE KOHIIEHTPAIMU B IPOMBIBHOI Bojie Ha 94,6%;

- o Mapranny ¢ 34mr/am® 1o 1,9Mr/nm® cHuskeHne KoHueHTparuu Ha 94,4%;

- 110 B3BEIIEHHBIM BemecTBaM ¢ 470Mr/am° 1o 61mr/am cHukenne KoHIeHTparuy Ha 87%.

Puc. 6. [InunoTHas ycTaHOBKa ITHEKOBOTO 00e3BOXHBaTENst «AmCcony cepun ES-50

CrelyeT OTMETHTh, YTO KOHIIEHTpAIHA kele3a B ¢yrare cocTaBmma 27 MI/aMS, 4To B J€CATH pa3
OoJbIlle pe3ylibTaTa, NPHBEICHHOTO paHEEe HA IMHEKOBOM oOe3BokmBarene «Amcon» cepun ES-201
YCTAaHOBIIGHHOTO CTAIlOHAPHO, TJIe COfepIKaHue Kele3a B (yrare cocTaBuiao 2,6 Mr/mM°. ABTOp cTaThH
MoJIaraeT, YTo MPUYMHON ATOMY MOCTYKUJIM TEXHUYECKHE M OPraHHU3aIlMOHHBIE CIIOKHOCTH, CBSI3aHHBIC C
HEBO3MOXXHOCTBIO YCTAHOBUTH ONTUMAIBHBIA PEXKHUM PEareHTHONH 00pabOTKH Oocaaka v pabOThI ITHEKOBOTO
00€3BOKUBATEIS, MOAKIIIOYEHHOTO K CHCTEME OYMCTKH CTAaHIIUH 110 BPEMEHHOH CXeMe.

B xome mpoBeneHUsT UCHBITAaHWI BIAKHOCTh TOJYYEHHOTO ocanka coctaBuia 93,2% (0e3
JIOTIOJTHATETFHOTO 00€3BOKUBAHUS B PHIIBTPYIOIIEM Melike). Hanmydmume pe3ynbTaTsl ObLIH JTOCTUTHYTHI C
ucnoinb3oBanueM (rokynsuta «Pennomnom» Mapku A321E (aHHOHHBIN MOIUAIEKTPOIUT, TOTUAKPUIAMUL).

D dekTHBHOCTE 00C3BOKMBAHMS OCaJKa Ha IIHCKOBOM OO0E3BOXKHMBATEJC BO3PACTACT NPH YBEIUYCHUU

34



KOHIEHTPAllMU 3arps3HEHUl B MPOMBIBHOW BOJE€ W OT MPABHIBHO BBIOPAHHOTO peXHMa pearcHTHOU

o0paboTku (Tuma ¢uokynasHTa W ero 103bl). be3 o0paboTkm ocamka (uokymssHTOM 3¢h(HEKTHUBHOCTH

00e3BOKUBAHUS IITHEKOBBIM 00€3BOKMBATENIEM PE3KO MalaeT.

g

‘:m“ s

Puc. 7. O6e3BokeHHBII 0caIOK BIKHOCThIO 90% MOTyYeHHBINH U3 IPOMBIBHOM BOJIBI.

[To pe3ynpTaTaM UCHBITAHHNA PEKOMEHAyeMasl MPOJIOKUTEILHOCT OTCTAMBAHUS TPOMBIBHOM BOJIbI,
obecnieunBaromas 3pPEKTUBHYIO U CTAOMILHYIO Pa0OTy NTHEKOBOTO 00E3BOKUBATEISI, COCTABUIIA HE MEHEE
2-X 4acoB.

[IpencraBicHHbIC B CTaThe PE3yJIbTAThl IMO3BOJIIOT TOBOPUTH 00 I(PPEKTUBHOCTH pa3padOTaHHOM
TEXHOJIOTHUS BBIJICIICHUS M 00€3BOKMBAHUS OCAJIKa IIPOMBIBHBIX BOJ] CTAHIIMI 00€3)KeIe3UBaHUS TPUPOIHOM
BOJIBI C MPUMEHEHHEM IITHEKOBOTO 00e3BOXMBaTeNs. E€ UCIONB30BaHUE TTO3BOJISCT:

— CYIIECTBEHHO CHM3HMTh HETaTHBHOE BO3/ICHCTBUE MTPOM3BOICTBEHHBIX CTOKOB Ha OKPYXKAIOLIYIO CPELY;

— HCKIIOYHTh TOJIHOCTBIO WM CBECTH K MHHHMYMY IUIaTy 3a HETaTUBHOE BO3JICHCTBHE
MPOM3BOJICTBEHHBIX CTOKOB Ha OKPYKAIOIIYIO CPEY;

— COKpPAaTUTh Pacxo]l BOJIbI Ha COOCTBEHHBIC HYKIbI BOJOIIPOBOIHOM CTAHIINY;

— OCYIIECTBUTH OOE3BOXKMBAHUE OCAJKOB TPOMBIBHBIX BOJ C OOECIIEYEHHEM BO3MOXXHOCTH HX
JNAIbHENIIEN YTUIN3aLHHN.

IIpocToTa TEXHOJIOTMYECKOW CXEMBI, JeaeT HECIOKHOW aBTOMATH3AlUI0 MpPOIECcca, MO3BOJISIET
pa3memniaTh OJIOK OOC3BOYKMBAHHS OCaJKa B OJIOYHO-MOJIYJIHHOM 37aHUU (KOHTCHHEPax) TPaHCIOPTHBIX
rabapuToB M JOCTAaBJIATh UX Ha ABTOHOMHBIC OOBEKTHI BOCHHOW HMH(MPACTPYKTYPHI C MPOBEPEHHBIM U

HUCIBITAHHBIM 060py,]10BaHI/IeM B IMTOJIHOCTBIO TOTOBOM BHAC U paGOTOCHOCO6HOM COCTOsIHHH.

Cnucox numepamypbul
1. CanlluH 2.1.4.1074-01 «IIutbeBast Boja. I'urueHunuyeckue TpeOOBaHMUS K KadyeCTBY BOJIbI

HECHTPAJIN30BAHHBIX CUCTEM ITHTHEBOI'O BO}IOCHa6)KeHI/I${. KOHTpOJ'II) KadecTBa. | HTHeHUUYECKHE
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TpeboBaHUs K o0ecIieueHuno 0€301acHOCTH CUCTEM ropsTuero
BogocHaOkeHus». http://files.stroyinf.ru/Datal/9/9742/ (nara obpamenus 12.01.2018)

. IIpuxa3 PocpribonoserBa ot 18.01.2010 N 20 "O6 yTBep>KACHUN HOPMATHBOB KayecTBa BObI
BOJIHBIX OOBEKTOB PBHIOOXO3AWCTBEHHOTO 3HAYEHHUS, B TOM YHCJIE HOPMATHBOB IPEIEIBHO
JOMYCTUMBIX ~ KOHIIGHTpAallMii ~ BpPEeOHBIX  BEHIECTB B  BOJAaX  BOAHBIX  OOBEKTOB
priboxo3siicTBeHHOr0 3HadeHus" (3apeructpupoBano B Munwocte PO 09.02.2010 N 16326)
http://legalacts.ru/doc/prikaz-rosrybolovstva-ot-18012010-n-20-ob/ (mata oOpareHus
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HOpMbI" (yTB. ['J1aBHBIM rOCyAapCTBEHHBIM CaHUTapHbIM BpauoM P® 22.06.2000) (c usm. ot
04.02.2011). http://legalacts.ru/doc/sanpin-215980-00-215-vodootvedenie-naselennykh-mest-
sanitarnaja/ (mata obpamienus 12.01.2018).

. Ilocranosnenue IlpaButensctBa PO ot 13.09.2016r. Ne913 «O craBkax miaThl 3a HETaTUBHOE

BO3JICHCTBHE HAa  OKPYXKAOIIYIO  Cpeay W  JOMOJHHUTENBHBIX  KOA((HUIIUEHTAX).
http://legalacts.ru/doc/postanovlenie-pravitelstva-rf-ot-13092016-n-913/  (mara  oOparmieHus
12.01.2018).

. Bacunbe I'.B., I'pumienko JL.U., Enrames B.I'. u np. «bone3nu peid. CripaBOUHUK» 2-H31.
[epepab. u gon. — M. Arponpommsaat 1989 c. 288.

®enepanpublit 3aKkoH 0T 10.01.2002 No7-D3 (B pen. ot 03.07.2016r.) «O06 oxpaHe OKpYyKarOIIeH
cpeab»; http://legalacts.ru/doc/FZ-ob-ohrane-okruzhajuwej-sredy/ (mata obpareHus
12.01.2018).

. Kogexc 06 agmunuctpatuBHbIX npaBoHapymmeHusx, N 195-®3 (¢ u3m. u 1om., BCTYI. B CHITy C
29.01.2018) | ct. 8.14 KoAIl P®. Hapyrienue mpaBiil SKCIUTyaTallid BOJOXO3SIMCTBEHHBIX WU
BOJOOXPaHHBIX COOPYKEHHUU U YCTPOUCTB.
http://www.consultant.ru/document/cons doc LAW 34661/ (nara obpamenus 02.02.2018).
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12.01. 2018)
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IIpoexTHpoBaHueE, CTPOUTEIHBCTBO U PEKOHCTPYKIMS 00bEKTOB BOEHHOI0 HA3HAYEHUS
YK 355.7:691.328.43

bupwkoe A.H., /Iyoypuu b.b., Bupioxos 10 .A.
Biryukov A.N., Dudurich B.B., Biryukov Y.A.

HoBble 6LICTp0TBepI[610HII/Ie HEMEHTHBIC COCTaBhbI IJIA IPOBCACHUA TEKYHIIEr0, KAIIUTAJIBHOI'O
PEMOHTOB U JUKBHIAIUH ‘lpe3Bbl‘lal71HbIX chyaum”l Ha 00LeKTax
Mmunucrepcrea o0oponsl Poccniickoii @enepannu
New fast-hardening cement compounds for current and capital repairs and emergency situations

liquidation at Ministry of Defense of the Russian Federation objects

Annomauus:

B cmamove npedcmaeﬂeﬂbz cnocobwl noty4eHus HOBbIX UemeHmHbvlx PEMOHNIHBLX u
CAMOYNJIOMHAIOWUXCA COCMAB06 npueoéﬂblx 0 NPUMEHEHUA HA pPA3JTIUYHBIX obwvexmax MuHucmepcmea
oboponvl Poccuiickou @edepayuu. Ilpu paspabomke makux KOMROZUYUL — NPUMEHAIUCH KOMNOHEHMbl
mMOoJlbKO pOCCMIZCKOZO l’lpOLBGO@CWlGCl, umo s6agemcs OoNbUUM WA2OM K umnopmosameeHur 6
cmpoumeﬂbHoﬁ ompaciu. Hpu@edeﬂbz UX OCHOGBHble qbus*uko-mexﬁwzoeuttemue nokasameJsu. PClCKpblma
aAKmyajlbHOoCnb U ueﬂecoo6pa3Hocmb gﬁedpemm maKux cocmaeos 6 CnmpoumeilbHoe np0u36odcm60.

Abstract:

The article deals with new ways of obtaining repair cement and self-condensed compounds suitable
for application on various objects of the Ministry of Defense of the Russian Federation. When developing
such compounds only domestically produced components were applied that is an important step towards
import substitution in the construction sector. Their main physical and technological indicators are given.
Relevance and expediency of introduction of such compounds in building industry are shown.

Knwouesvie cnosa: nanomoouguxayus, — Cynepniacmuuramopsl,  Xumuueckue — 000asKu,
bazanvmosas muxpogubpa, cneyuanvhvie popmughuxayuonuvie coopyicenus (COC), mexkywuil pemoHm,
KanumanbHblll peMOHM, CMPOUMENbHbII pACmeop, bbicmpomeepoeroujue coCmasbi.

Keywords: nanomodification, supersofteners, chemical additives, basalt microfiber, special

fortifications, current repair, capital repairs, building mortar, fast-hardening compounds.

[TonuTnyeckue M SKOHOMUYECKHE CaHKIMH, BBeAeHHbIe CIIA, EBpOCOI030M ¢ NPUMKHYBIIUMHU K
HUM cTpaHamu IpotuB Poccuiickonn ®Penepauuu, NpOAOKAIOT OKa3blBaTh HETAaTUBHOE BIIMSAHUE  Ha
CTpaTEeTHYeCcKU BakHbIe cepbl pa3BUTHS Hamel ctpanbl. K Takum chepam B mepByro ouepeab OTHOCATCS

(UHAHCBI, CTPOUTENHCTBO, 000POHHO-TIPOMBIIIIEHHBIH KOMIUIEKC, BHICOKOTEXHOJIOTHYECKast cpepa u T.1.
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bropkeTHOE (pHAHCHPOBAHUE CTPOUTENILCTBA HOBBIX 00BEKTOB BOGHHOM MH(PACTPYKTYPHI, a TAKXKe
BBIJICJIEHUE JIEHEXKHBIX CPEJCTB Ha PEKOHCTPYKLHMIO M KalMTaJbHBIH PEMOHT CYIIECTBYIOIIUX Ha OajlaHce
OpPraHOB BOCHHOTO yIpaBieHUsl 0ojiee 5 ThIC. MOCTOSHHO AECUCTBYIOUIMX BOEHHBIX T'OPOIKOB, HANPSMYIO
3aBUCUT OT YpPOBHSl Pa3BUTHUS SKOHOMHMKM M BEJIUYMHBI BaJIoBOro BHYyTpeHHero mnpoaykra (BBII). K
COXAJICHUIO, B OJMpKailIlne roAbl MaclITaOHOE YBEJIMYEHUE YPOBHSA PacXoJl0B Ha BBIIIECNIEPEUHCICHHbIE
LI€JIN BBIVIAUT MAJIOBEPOSITHBIM.

3amper MoCTaBOK 00OPYAOBaHMS, HOBBIX TEXHOJIOTHH (B TOM YHUCIIE U TBOWHOTO Ha3HAYCHHS) PE3KO
COKpaTuji JOCTYIl K COBPEMEHHBIM aMEPUKAHCKUM M KaHAJCKUM pPEMOHTHBIM COCTaBaM, a TakKke
BBICOKOTEXHOJIOTHYHBIM XUMHUYECKUM J00aBKaM /jsi OETOHOB, U3rOTOBIEHHBIM B SlnoHuu u crpanax EC.
CToMMOCTh K€ JOCTYIHBIX MMIIOPTHBIX COCTAaBOB M XMMHYECKHX J00aBOK 3HAUMTEIbHO YBEIMUYMIIACH 32
cder ocnabieHus Kypca pyors.

[Ipy 3TOM HMHTEHCHUBHOCTH HCIOJIB30BaHUS CYLIECTBYIOUIMX OOBEKTOB IPOAOIDKAET BO3pACTaTh.
IToMumo 53TOro, ¢ pa3BUTHEM BOEHHOM OTpacid YBEIWYMBAIOTCS ~ HAarpy3KM Ha  )KeJIe300€TOHHbIE
KOHCTPYKIIMU M TIOKPBITUS, BBINOJHEHHBIE M3 TsKeaoro OeroHa. JlaHHBIE OOCTOSATENHCTBA COBMECTHO C
HEJIOCTaTOYHBIM (PHHAHCHPOBAHUEM KAITUTATBHOTO PEMOHTA, Pa3BUTHEM PUCKA BOSHUKHOBEHHUS TEXHOTCHHBIX
KaracTpo(, a Tak k€ pOCTOM BO3MO>KHOCTH ITPOBEACHUS TEPPOPUCTHUECKUX aKTOB Ha Tepputopun PO moryt
IIPUBECTHU K YBEIMYEHUIO BEPOSTHOCTH BO3ZHUKHOBEHUS YPE3BbIYAHBIX TPOMCLIECTBUM HA pacCMaTpUBAEMBIX
oobekTax [1].

[Tpumepamu 3TOTO ABISETCS PsIl aBAPUHHBIX CUTYAIM BO3HUKIIMX HA CIEAYIOMNUX 00bEKTaxX:

1. Apapus Ha CasHo-Lllymenckoii I'DC mpousonuia 17 asrycra 2009 roma. TexnoreHHas
KaracTpoa mpUUMHOM, KOTOPOH CTaJI0 pa3pylleHHe MIMUIEK KPEIUIeHUs KPBIIKH TYpOMHbI THApOarperara,
KOTOpPOMY IpEJIIECTBOBAIO 00pa30BaHUE U Pa3BUTHE YCTAJIOCTHBIX MOBPEXKAECHUI y3JI0B KPEIUICHHUS, 4YTO
MIPUBEJIO K CPHIBY KPBIIIKK U 3aTOIUIEHNIO MAallTMHHOIO 3aj1a CTAaHLIUU.

2. Kpymenue ckoporo moesna «Hesckmit skcmpecc» mnpousonuio 27 Hoa0ps 2009 rona.
UpesBblyaiiHOE POUCIIECTBUE IBUIOCH PE3YJIBTATOM TEPPOPUCTHUECKOTO aKTa.

3. ABapus Ha ADC «®Pykycuma-1» mpoumsoma 11 mapra 2011 roma u Oblia BbI3BaHA
3emuieTpsicenueM u nyHamu B Anonun (9-11 mapta 2011 rona).

4. B Teyuexckom paitone Pecniyonmuku Anpires 20 mas 2010 roma mpousomio oOpylieHue
YacTH MyTENpoBoJia Ha aBTOMOOMIIbHON opore M-4 "Jlon", B Camapckoii o6mactu 20 ampens 2012 rona
JacTUYHOE OOpylIeHne aBTOMOOMIBHOrO Mocta Ha Tpacce Camapa-Byrypycnan, B JKene3HOZOpOXKHOM
paione ropona Kpacnosipcka 02 aBrycra 2013 roma oOpylieHHE OIMOPHOW CTEHBI Ha aBTOIOPOTY,
MpUBEIIEe K YEeIOBEYSCKUM KepTBaM, B Topone bepesoBckuii Kemeposckoit obmactu 23 despans 2015
roga oOpyleHre aBTOMOOMIBHOrO MocTa yepe3 peky lllypan. Bce mepeuncienHble B U€TBEPTOM ITYHKTE
TEXHOTE€HHBIE KaTacTpOo(bl MPOU3OLLIN BCIEACTBUE CTAPEHUsI OETOHA U YCTAJIOCTH MeTalljla KOHCTPYKITHHA.

VY4uuTbIBas CII0KHBIE YCIOBHS pabOThI IIEMEHTHBIX OETOHOB B KOHCTPYKIIMSIX BOCHHBIX OOBEKTOB, K

HUM MOT'YT NPEABABIIATHCA IMOBBIIICHHBIC Tpe6OBaHI/I$IZ BBICOKAsA MPOYHOCTH NPU PACTAKCHUHU U CXKATHUH,
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MOBBILICHHAs JUHAMHYECKas MPOYHOCThb, IUIOTHOCTh, BOJOHENPOHULIAEMOCTb, MOPO30YCTOHYHMBOCTH H
JOJITOBEYHOCTh MPH  COMPOTHUBICHUHU DPA3pyIIAIONIEMy IEHCTBUIO KIMMAaTUYECKUX (AKTOPOB, a TaKxKe
HOpMHUpYeMbIe TpeOOBaHUS MO 1e(OPMATUBHOCTH U UCTHPAEMOCTH (M3HOCOYyCTOWUMBOCTH). Kpome ToOTO,
B2XHBIM JKCILTyaTallMOHHBIM TPeOOBaHHEM K 00BEKTaM BOSHHOW MH(PPACTPYKTYPHI SIBISIETCS BO3MOXKHOCTh
MIPOBEJICHUSI CBOEBPEMEHHOT'O PEMOHTA, IIPUYEM, KeJIaTelIbHO, 0€3 MpeKpalleHus X SKCILTyaTaluu.

B 3T0ii cBSI3M aKTyanbHOCTb CO3JaHHUS M BHEAPEHHS HOBBIX OETOHOB M PEMOHTHBIX COCTAaBOB Ha
LIEMEHTHOM BSDKYILIEM C HCIOJIB30BAaHHEM HMIIOPTO3aMEIIAIONIUX COCTABJISIONIMX B HACTOSIIEE BpeMs
CYLIECTBEHHO BO3pacTaerT.

3amaya yBenuueHUs O(PPEKTUBHOCTH M KayecTBa OETOHA  MOXKET OBITh peIIeHa TOJIbKO C
MPUMEHEHUEM XHMHUYECKHUX J100aBOK, TaK KaK SBISIETCA OJHUM U3 CaMbIX JIETKMX TEXHOJIOTMYECKUX
CIIO0CO0O0B YITy4YIIIEHHUsI CBOMCTB O€TOHA, TTO3BOJISIONIUIN CYIIECTBEHHO CHU3UThH BEIMYHHY 3aTpaT, TOBBICUTH
CPOK CIy»KObl KaK KOHCTPYKIIMH, TaK U BOCHHBIX OOBEKTOB B IeJOM. Pa3paboTka HOBBIX XUMHYECKHX
n00aBOK JeJI0 BechMa Joporocrosiiee, TpeOyroiee OONbIIMX BpeMEHHbIX 3arpaT. llosTomy, kak Ham
MIpeICTaBIsIeTC s, 11eeco00pa3HO UITH IMYTEM YCUIICHHUS YK€ CYIIECTBYIOIINX XUMHUECKUX J100aBOK.

BriepBbie BiIMSHUE HAHOKJIACTEPOB HA IUIACTH(UIUPYIONIME W BOJOPEAYIUPYIONINE CBOHCTBA
IaCTU(PHUKATOPOB ObUTO OOHapyxeHo K.T.H. [TonomapeBeiM A.H. n k.x.H. FOmoBuuem M.E. B 2003 romy
[2]. B uccnemoBaHusIX MPOBOAMMBIX COTPYAHHUKAMH Kadeaphl TEXHOJIOTHH, OPraHU3allMd U SKOHOMHKH
ctpoutensctBa BU(MT) BA MTO, nauateix B amperne 2008 roga, ObLIO YCTaHOBJIEHO, YTO  aATyKThl
bynepouaHeIx  HaHOKIAacTepoB, monydeHHble B HTLl «lIpukiagapie HAHOTEXHOJOTHUHWY», ITO3BOJISIOT
CYLIECTBEHHO IOBBICUTH BOJIOPEIYLIUPYIOIEE AEUCTBHE MIACTU(PUIHUPYIOIIUX 100aBOK.

C moMmoIIpl0 pacTBOPUMOM B BOJE YITIEPOAHOW HAHOMPHUCAAKH YAAJOCh CYIIECTBEHHO MOBBICUTH
3 eKkTuBHOCTh KoMIUTeKCHOM mobaBku Sika ViscoCreat 125P. JlanHas no0aBka HM3rOTaBIMBAeTCS Ha
OCHOBE TOJMKAPOOKCUIIATOB, SIBJISETCS CYNEPIUIaCTU(UKATOPOM, a TaKKE YCKOPUTEJIEM TBEPACHUS H
N00aBKOM MOBBIIIAIONIEH NTPOYHOCTh OeToHa. OOIIEN3BECTHO, YTO PacXoj] BCEX XMMHUYECKHX J100aBOK
CIIeyeT OMpeAeNATh B MPOIEHTAX OT MAcChl IieMeHTa (10 CyXoMy OcTatky). B oaHoMm u3 ombiToB ¢ Sika
ViscoCreat 125P pe3yabTaT oKa3zajcs OTpPHIIATEIbHBIM. B Havajge SKCIEpUMEHTa aIyKThl YIJIEPOIHBIX
HAHOKJIACTEPOB pacCMaTpUBAJINCh, B KayecTBE JOOABKM UM HX JO3UPOBAHHUE OCYLIECTBIISLIOCH,
COOTBETCTBEHHO, B MPOIEHTaX OT Macchl eMeHTa. OHaKo, B MPOLECCE JTOMOJHUTENbHBIX UCCIIEOBAHUN
ObUT clelaH BBIBOJ, YTO aJMyKThl YIJEPOAHBIX HAHOKJIACTEPOB - ATO HE XMMHYecKas Jo0aBKa - 3TO
npucaaka Kk 1o0aBke. 3HAUUT, 1O3UPOBATH €€ Ha/I0 OT pacxo/a J00aBKH, a HE OT pacxoja IIeMEeHTa.

Oxka3anoch, 4TO ¢ yU€TOM 3KOHOMUYECKOW U TEXHOJIOTMYECKON TOUEK 3PEHUS KOJUYECTBO MPUCATKU
JIOJDKHO COCTaBIsATH 2% OT CyXOro ocTarka IutactTuduiupyromein mo6aBku. Kak mpaBwmiio, 3T0 He
npesbimaer 10 r/m° Gerona. ITocnenyrommii MHOro(haKTOPHBIH MaTeMaTHYECKHii SKCIIEPHMEHT C JAPYTUMH
mwiacTupUIUpyOmUMI  100aBKaMu, MPAKTUYECKU TMOATBEPXKACHHBIN uUcHbITaHUusIMU Oonee 50 cepwi
PacTBOPHBIX 00pa3llOB HA IIEMEHTHOM BSDKYILEM, MOKa3all, YTO JaHHAs 3aBHCUMOCTh UMEET HE YaCTHBIM, a

o01IMi XapaKTep, pacCIpOCTPaHAACh Ha TUIACTU(UKATOPHI PA3INYHON XUMUUYECKOM MPUPO/IBL.
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KapaunaneHoe ycuneHue miacTUGUIUPYIONINX U BOJOPEAYLHPYIOIIUX CBOMCTB HaOIIOAIOCh BO
Bcex ciyyasx. [locne noOaBieHHs romMeonmaTHYecKOl 03kl MpHUCAIKU J100aBKa 4YETBEPTONW KaTeropuu
npuobpena cBoiicTBa cynepruiactupukaropa. O0o0IIeHne TaHHBIX, MTOJTYYEHHBIX B X0/1€ SKCIIEPUMEHTOB C
PasHBIMU TUIACTU(GHUIUPYIOMMMU JT00aBKaMH, MO3BOJHIIO CIENaTh CIEAYIOUIHE BBIBOJABI. MakcHManbHas
3¢ (HEeKTUBHOCTH MPU YBEIMUYECHUHU MIACTUPHUIUPYIOMIUX U BOAOPEAYLIUPYIOUINX CBOMCTB (10 TPEXKpaTHOI),
Ha0mroaeTcst mpu MoauduKanuyu Hanbosee ciadbix 100aBoK. Heckoabko MeHbas (IPUMEPHO B IMOJITOPA
pasa WM Ha OJHY KaTerOpHWIO) - MPH MOAU(PHUKALUU CyNepriacTU(PUKaTOpoB. MUHUMANBHBIA, HO TEM HE
MEHEe BechbMa CYIIECTBEHHBIM dddexT Habmomaercs npu MOAHUPHUKAIUN  OYECHb  CHUJIBHBIX
(monmkapOoKcuIaTHBIX ) cynepiutactudukatopoB. K takum otHocutes Sika ViscoCreat 125P, koTopsrii, kKak
[PEACTaBISIIOCh, YIy4muTh HeBo3MOkHO. Cymepmiactudukarop Sika ViscoCreat 125P cHumkaeT pacxon
Boxbl Ha 30%, MoauduKalMs HAHONPHCAAKON MO3BOJSET CHH3MTH pacxon Bojiwl eme Ha 1,5% [3]. B
JAHHOM CJIy4ae IIPU BOJOLIEMEHTHOM OTHomeHuu 0,29 3TO npuBENO K YBEIMYEHUIO B CYTOYHOM BO3pacTe
MpOYHOCTH Ha cxatue Ha 5 MIla, npounoctu Ha pactsbkenue Ha 1 MlITa.

[To utoram BbIOTHEHHOW PabOTHI ObUT pa3paboTaH crOco0 yBENWYEHMs IIACTH(DUIMPYIOMIECH U
BOJIOPEIYIMPYIOIICH CIOCOOHOCTEH CymnepruiacTu(UKaToOpoB HAa HaPTAIUH-(HOPMAaIbICTUAHON OCHOBE H
IoJiyueH nareHT Ha uzodperenue Ne 2432335 or 27.10.2011 r. (aBropsl: M.H. Bayuckuii, A.H. iBanoB u
b.b. Aynypuy).

Ha wavanpHOM »9Tame OCHOBHOHM II€NbI0  TMPOBOJUMBIX HCCIEJOBAaHMM ObUIO  CO3/1aHue
BBICOKOIIPOYHOTO  CBEPXOBICTPOTBEPJICIOLIETO PACTBOPHOIO PEMOHTHOTO COCTaBa, IO3BOJIAIOILEIO
IIPOU3BOJUTL OBICTPOE BOCCTAHOBJIEHME M BBOJ B JKCIUIyaTallMI0 aBAapUIHBIX WM IOBPEXKIECHHBIX
KOHCTpYKUUH 00bekToB MO PO.

B cnywae mpoBeneHusi 3alUIaHUPOBAHHOTO PEMOHTA WJIM aBapUIHO-BOCCTAHOBHUTEIBHBIX pabOT Ha
TakMX O0BEKTaX OPOMHOE 3HAUeHUE MMeeT (akTop BpeMeHu. YeM ObicTpee OyayT MmpoBeneHbl paboThl U
YeM paHbllle Ha BOCCTAaHOBJICHHBIE MOKPBHITUSI WIM KOHCTPYKLHUU MOXHO OYJET JaTh SKCILIyaTallMOHHYIO
Harpy3ky, T€M MEHbIIUMHU OyIyT BOEHHbIE (HEOOEBbIE) M HKOHOMHUYECKHE MOTEPH, BEITUYMHA KOTOPBIX
HECOIIOCTaBUMa CO CTOMMOCTBIO 3aTPAYEHHBIX MaTEpUAJIOB.

IIpn 3TOM MOHTaXHbIE pPabOTHI MOT'YT OBITh BBINOJHEHBI 32 HECKOJBKO YacoB, a XJaTb IOJHOTO
Ha0opa TIPOYHOCTH CTPOUTEILHOTO pacTBopa win OeToHa mpuaercs 28 cyrok. CymiecTByromye
OBICTPOTBEP/ICIOIINE PEMOHTHBIE COCTaBbI UMEIOT 3alpeAeIbHYI0 CTOUMOCTh. B naeane peMOHTHBIN cocTaB
J0JKEH HaOMpaTh MPOEKTHYIO IPOYHOCTh MEHEE YeM 3a OJHU CYTKH.

CotpynHukamu Kadeapbl TEXHOJIOTHH, OpraHM3aluud M SKOHOMUKH cTpoutenbctBa BU(UT) BA
MTO Obun pa3zpaOoTaHbl HOBbIE KOMIUIEKCHI MOJU(YHKIMOHAIBHBIX J00aBOK, OOECIEUUBIINE pELICHHE
3TOM 3aJaud TpU HCIOJIB30BAaHUM CTPOUTEIIFHOTO pAacTBOpa HA OCHOBE C€aMOro OOBIYHOTO, HO
kauecTBeHHOro mopTiananementa ({EM1 B42.5) u HamMBbIBHOrO KBapiieBO-moseBommnarHoro mnecka (Ms
=2,2) B cooTHomeHnd 1 : 2. B KOMIUIEKCHI BONIUIM YCKOPUTENH TBEpACHUs (XJjaopuna u  Gdopmuar

kanpiusi), wmoaudukaropsl (THK wu Merakaonun), cynepruiacTu(UKaToOpbl pa3iMyHOM MPUPOJIBI
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POCCHIICKOTO TIPOU3BOACTBA, HWHTUOUTOp (HUTPUT HaTpus), OazanpbTOoBas MHKpopuOpa, a Takxke
Moauduuupyomas  NpucaikKa, I[MO3BOJSIIONIAs  YBENUYHUTh  BOJAOPEAYLHPYIOIIYIO  CIIOCOOHOCTH
cynepruiacTuukaTopa.

Monmudukatop THK  mpencraBmasier  co0oif  NPUHIMIHAIGHO  HOBYIO  IYIIIOJAHOBYIO
Moauduuupyoomyo  100aBKy, MPUTOTOBIseMyl0 Ha PomranbCkoM XUMHUYECKOM 3aBojie  IyTeM
JeruapaTtalid U TOHKOIO MOMOJIa HEKOHAMIMOHHOro mepiuTa. OHa OTIMYaeTcss OT MUKpPOKpEMHe3ema
BBICOKHM COJICp’KaHUEM aTIOMHUHATOB KalbIus. B Bo3pacte 28 cyTok JeHCTBUE ITUX ABYX MOAU(DUKATOPOB
MOYTH TOXJIECTBEHHO, HO B CYTOYHOM Bo3pacte (Hauboiee BaXHOM it peMoHTHOro coctaBa) THK umeer
noutu 30% mnpeumyiiectBO B npoyHocTd Ha cxkarue. [lpum stom crommocts THK 3HaumTensHO HMXKeE,
CTOMMOCTH MUKPOKpEMHe3eMa.

BricokoaktuBHbIi MeTakaoaud (BMK), monyuaemblit 04rCcTKOM U criekaHueM Ipu Temneparype 450
— 800 °C ecrecTBeHHBIX MMHEPAJIOB COMEPKAIIUX KAOJHH, UMEET CaMOe BBICOKOE COfep/KaHHe OKCHIA
ATIOMHUHHS Cpeld JAPYruX MYLIOJIAHOBBIX Moaupuuupyomux nobaBok. OH 001agaer MHOUCTUHE
YIUBUTEIBbHOW  YHHBEPCAJIbHOCTHIO M  CYIIECTBEHHBIMH TPEUMYIIECTBAMH IO CpPaBHEHHUIO C
MYIIIOJTAHOBEIME MOIU(DUIIUPYIOMUMHU T0OaBKaMH, OCHOBAaHHBIMH Ha MUKpokpeMHe3eme. BMK mo3Bomsier
MOJIy4aTh BBICOKOTIPOYHBIE CMECH, 00JIaaroNIie OJJHOBPEMEHHO BBICOKON paHHEH MPOYHOCTHIO, OTIUIHON
TEKY4YECTbIO U CTOMKOCTBIO K PACCIIOCHHIO.

HccnenoBanue yckoputeneil TBepAeHHs MOATBEPAUIO, 4To Hanbosee 3¢heKTUBHONW JOOABKON s
CO3/IaHMsl OBICTPOTBEP/CIOIIMX I[EMEHTHBIX KOMIIO3UIIMI ocTaercs xiopucthii Kambiii  (CaCly).
[Ipumenenne xmopuaa Kanelus coBmectHo ¢ HuTputom Hatpus (NaNO.) mno3Bomser (3a cuer
MHTHOUTOPHBIX CBOMCTB IOCIJIETHET0) OJHOCTHI0O KOMIIEHCUPOBATh BO3MOKHBIE HETaTUBHBIE MTOCIEACTBHUS.
[ToMrMMO MHTUOWTOPHBIX KadecTB, HUTPUT HATPUS CIOCOOCTBYET TBEPIACHHUIO MOPTIAHALIEMEHTa MpH
MMOHMKEHHBIX U OTPUIIATETLHBIX TEMIIEpATypax.

st yBenWueHUsT MHTEHCHUBHOCTH HaOOpa MPOYHOCTH, OCOOEHHO B TEPBbIE CYTKH TBEPJACHHS,
BBISIBJICHA HEOOXOJIMMOCTh YCHIIEHHUS pPa3padaThIBA€MOTO KOMIUIEKCA KallbIIUEBOM COJBI0 MYpPaBBUHOM
kucnotel (Ca(HCOO);). ®opmuar kanmbius sBrsercs 3(h(ekTuBHOM m100aBKOW AN MOPTIAHALEMEHTA,
CYyXUX CTPOHUTENBHBIX CMecei MW OETOHOB (apMUPYEMBIX M HE apMHUPYEMBIX), a TakkKe I TI0JIOB,
MTYKaTypKH U TUIMTOYHOTO KJIesl, B TEX CIydasx, Korjaa Tpedyercs: ObICTphIii HAOOp MPOYHOCTH.

[Mnactuduxatop B KOMIUIEKCE pPa3sHO(DYHKIMOHANBHBIX [00aBOK JOJKEH OBITh HE TOJBKO
BBICOKOO()(DEKTHUBHBIM U XOpPOIIO COBMECTUMBIM C JAPYrMMH J00aBKaMH, HO M MOPOIIKOBBIM.
CotpynHukamu kadeapbl TEXHOJIOTUH, OpraHu3aluy U 3KoHOMHKH cTpouTtensctBa BU(UT) BA MTO 06buto
MIPOBEPEHO OOJIBIIOE KOJIMYECTBO CYNEPILIaCTU(HUKATOPOB POCCUHCKOTO MPOU3BOJCTBA. bblM 0TOOpaHBI
n00aBKH, 00JIaJar0IINe CUIBHBIM BOAOPEAYIIUPYIOIINM | IIACTHPUIHPYIOMHUM d(PeKTamu, a CTOMMOCTBIO
MEHBIIIeH, MO0 CPAaBHEHUIO C APYTUMHU CylepIuiacTu(UKaTtopaMu Ha TOIWKApOOKCUIATHOW OCHOBe. B
nanpHeimeM 3¢ (EeKTUBHOCT, OTOOpaHHBIX J00aBOK OblIa yCHJIGHA C TIOMOIIBIO PAacCTBOPUMOUM B BOE

YTJIEPOTHON MOAU(PUITUPYIOIICH MTPUCATKH.
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Jl1l pEMOHTHBIX COCTAaBOB OOJIBIIOE 3HAYEHUE UMEET aAre3us K MOAJIOKKE U Kore3us (BHyTpEHHee
CLIETIJICHUE) MEXKIy KOMIIOHEHTaMHU 3aTBepleBuiero pactsopa. C Ienpl0 yCHICHMs 3THX XapaKTepUCTHK
ObUIO TpUMEHEHO aucnepcHoe (¢pubpoBoe) apmupoBaHue. MV3BECTHO, UYTO BEIMYMHA CIETICHUS
IIEMEHTHOT'O PacTBOpa C Pa3BUTON MOBEPXHOCTHIO OETOHA MPHUMEPHO COOTBETCTBYET IMPOYHOCTH PacTBOpa
Ha pacTsbkeHue. Haunbonee 3¢ ¢GeKTUBHBIM cIIOCOOOM YBEJIWYEHHUSI MPOYHOCTH MaTepualla Ha pacTsKeHHE
ABJISIETCS €r0 apMHUpOBaHUE OoJiee MPOUYHBIM Ha PACTSHKEHHWE MaTepuajoM, MMEIOLIMM OOJIbIIMHA MOIYJb
yrnpyroctd. B kauectBe MukpoguOpsl ucmonb3yercs pyOsenHas 6azanbToBas HUTH OAO «BocTeKION,
MPECTaBIAIONIAst cO00M MyYKH U3 COTEH 0a3albTOBBIX CYMEPTOHKUX MOHOBOJIOKOH, UMEIOLINX AuaMeTp 13
MKM IIpH JUIMHE OKOJI0 3 MM. B cMecurene npuHyIUTENbHOIO AEMCTBUS 3TU IYYKH JOCTATOYHO OBICTPO
pacCIICIUIAOTCS Ha OTIENIbHBIE BOJIOKHA, CO3/1aBasi B CTPYKType MarepHuajga PaBHOMEPHO PaCHpPECIICHHYIO
00BEMHYI0O KOHCTPYKLIMIO, apMHUPYIOUIYI0O €ro Ha MHKpoypoBHe. [Ipu 3TOM apmupyercs HE TOJBKO
CTPOUTEIIbHBINA PaCTBOP, HO U LIEMEHTHBIN KAMEHB, BXOJSIIMI B €0 CTPYKTYPY.

[Tonmy4yeHHble OBICTPOTBEPACIOLINE BBICOKOIPOUYHBIE JAMCIIEPCTHO-apPMUPOBAHHBIE PEMOHTHBIE
COCTaBBl JKM3HECIIOCOOHBI Oojiee yaca, YTO BIIOJIHE JOCTAaTOYHO JJS UX MCIIOJB30BaHMS, TaK KaK MX
IIPUTOTOBJICHUE OCYLIECTBIISIETCS HEOOJBIIMMM IMOPLUUSMU B CTaHJAPTHBIX IEPEIBUKHBIX CMECHUTENSAX
[PUHYAUTEIBHOrO JeiicTBUs. B nanpHeiieM coctaBbl ObICTPO CXBATHIBAIOTCS (OT Havaja CXBaThIBaHUS 0
€ro OKOHYaHUs NMPOXOAUT OKosio 30 MUHYT) U HAUMHAIOT HHTEHCUBHO TBepAeTh. Uepe3 8 yacoB TBepAEHUS
IIPOYHOCTh OJJHOTO U3 pa3paboTaHHBIX pacTBOpoB pocturaer 25 MIla (4eTBepTh OT MPOYHOCTH B BO3paCTe
28 cyTOK), a B CyTOYHOM Bo3pacte npudmmkaercs k 70 MIla (70 % oT mpodHnocTH B Bo3pacTe 28 CyTOK).

[Tomumo 3TOTO TIpH AOOABJIICHUH B COCTaBbI rabOpo-HOpUTOBOTO MIeOHS (pakiuu 5-20, BO3MOKHO
[OJIydeHHEe TsDKebIX OeToHoB. Ilpu ymjnoTHeHMM pacTBOpPHOW cMeced MOTryT HCHOJIb30BaThCs, B
3aBHCUMOCTH OT BUJIa M Ha3HAU€HHs U3rOTaBIMBAEMON KOHCTPYKIMH, KaK OObIYHBIE, JUIsl OETOHHBIX paboT
crocoOb! (BuOpopelika, BUOPOIUINTA WU INTyOWHHBIE BUOPATOPHI), TaK U MPUBBIYHOE JJISl TIOPOKHBIX paboT
YKaTbIBaHHE PYYHBIM JIH00 aBTOMOOMIIbHBIM KaTKOM.

OOnacTe NMPUMEHEHHUSI COCTABOB, NPU IMPOBEJCHUUM PEMOHTHBIX M aBapUHHO-BOCCTAHOBMTEIBHBIX
paboT, 1OCTaTO4YHO IIMpOKa. B mepByio oyepenb, MPUMEHEHHE €ro B KauyecTBE CBS3KU COOPHBIX
KeJIe300€TOHHBIX KOHCTPYKIIMM TOHHENIEW M IyTENpOBOJIOB, a Takxke mjsi peMoHTa o00BekToB CDC,
MOKPBITUN TPAHCIIOPTHBIX Pa3BA30K U B3JETHO-TIOCAZAOYHBIX IOJIOC a3poApoMoB, ¢ paszpymeHusmu | u 1l
cTeneHu (yCTpPOMCTBO 3allIMTHBIX KOBPOB IPH IMOBPEXKIECHUU IMOBEPXHOCTH, SMOYHBIH PEMOHT, PEMOHT
MOJTHOCTBIO PA3pYIIEHHBIX YYaCTKOB MOKPBITHsA). TspKenblii OeTOH, BO3MOXKHO, HCIOJIB30BaTh IPH
OETOHUPOBAHUHU OOBEMHBIX MOHOJUTHBIX KOHCTPYKLIUH.

Ha pucynke 1 mpuBeneH rpaduk mpupocTa IpOYHOCTH B MEPBbIE CYTKH, a HA PUCYHKe 2 0Ouuit
rpaduk Habopa MPOYHOCTH.

VYuuteiBasgs TOT (DakT, 4YTO COCTaBBI HE TOJIBKO OOJIAJJal0T BBICOKMMHU HKCIUTYaTallHOHHBIMH U

TEXHOJOIT'MYECCKUMH CBOﬁCTBaMH, HO U CHOCOOHEI A0CTAaTOYHO MHTCHCHUBHO TBCPACTH IIPH OTPULATCIBHBIX
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temrneparypax (mo munyc 11°C, BkIOUHMTENbHO), WX 3(P(EKTUBHOCTh MPH MPOBEACHUU PEMOHTHBIX W
aBapUITHO-BOCCTAHOBUTEILHBIX PAa0OT TPYAHO MEPEOIICHUTH.

CTOUMOCTD MOJIYYCHHBIX COCTAaBOB B HCCKOJIBKO pa3 BbIIIC, YCM Y OGBI‘-IHOFO CTPOUTCIIBHOTO
pactBopa Wi 0€TOHa, HO 3HAUYUTEIHHO HIUXKE, YeM y JyUIINX 3apyOek HBIX PEMOHTHBIX COCTaBOB, KOTOPHIE

CYIIECTBEHHO YCTYIIAIOT p33pa6OTaHHOMy 110 CBOHMM @HSHKO'M@X&HH‘ICCKI/IM Hn  OKCINTyaTalluOHHBIM

CBOMCTBAM.
HquHOCTB Ha paCT}DKeHI/Ie HpI/I H3FI/I6e HquHOCTB Ha OCEBOE CKaTue
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Pucynok 1. 3aBucumocTs HabOpa MPOYHOCTH PACTBOPA C KOMIUIEKCOM Pa3HO(YHKIIMOHAIBHBIX
100aBOK YCHIICHHOTO MOAU(UIIMPYIONIEH MPUCAIKO B CPAaBHEHUH C KOHTPOJIBHBIM COCTaBOM (ITyHKTHPHAs

JIMHMS) B TEYEHUE MIEPBBIX CYTOK TBEPIACHUS

B nanbueiimem corpyanuku BU(MT) BA MTO nox pykoBoictBoM 1. T. H. mpodeccopa M. H.
Bayuckoro ucrnosib30Baiu cnocod yBeIHMYEeHH TIACTUGUIUPYIOMIEH U BOJOPEIYIIUPYIONIEH CIIOCOOHOCTEH
cymnepriacTuukartopoB Ha HadTaauH-QOPMATBIETUIHON OCHOBE, ISl CO3/JaHHS HOBBIX PELENTYp
CaMOYIUIOTHSIIOIINXCS OETOHHBIX CMECei M BBICOKOIPOYHBIX OETOHOB Ha WX OCHOBe. PaspaboTaHHBIE
COCTaBbI IO CBOUM JBKCIINTyaTallMOHHBIM CBOIICTBaM HeE XYXKE CYHICCTBYIOIIMX HMMIIOPTHBIX aHAJIOroB, IIpU
3TOM HX Ce0ECTOMMOCTh ObLIa CYIIECTBEHHO CHWXKEeHA. COCTaBBI JUISI TAKUX CMecel BeChMa CYIIECTBEHHO
OTIUYAIOTCS OT COCTaBOB OOBIUHBIX O€TOHHBIX cMmeceld. Panee, mIst TOro dYTOOBI TONYYUTH
CaMOYIUIOTHSIIONIYIOCS OETOHHYIO CMECh, HEOOXOAMMO OBLIO MCIONB30BaTh Camble CUJIbHBIE MMIOPTHBIC
runepruiacTu(uKaTopsl Ha MOJIMKapOOKcUIaTHONW ocHOBE. [Ipu 3TOM KX pacxo] cOCTaBisl, HE IPUBBIUHBIE,
Jutst 0OBIYHBIX OeToHHBIX cMecel 0, 2 — 0,3 % ot pacxona ieMeHTa, a obL1 ipeienbHbpM: T.€. 1,4 —2,0%. Y
HOBBIX COCTaBOB B Kaue€CTBE OCHOBHOH 100aBKM Hcmoib3dyercs moaudukatop Mb - 01, pazpaboTtaHHbIi

C.C. KampuenossiM [4]. B cBoto ouepenb OH yCHIIMBAETCS CHEUATbHOM MPUCATKON HA OCHOBE XUMHUUECKHU
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Pucynok 2. 3aBucumocTh HabOpa MPOYHOCTU PACTBOPA C KOMIUIEKCOM Pa3HO(PYHKIIMOHATBHBIX
J00aBOK YCUJICHHOTO MOAU(DHUIMPYIOIIEH MPUCAIKON B CPABHEHUHU C KOHTPOJIbHBIM COCTaBOM (ITyHKTHpHAas

JII/IHI/IH) B TCUCHHUC IICPBOI'0 MECALla TBEPACHUS

MpeoOpa3oBaHHBIX  YIVIEPOJHBIX dYacTWll. B KadecTBe KpPYMHOIO  3alOJHUTENS  HCIOJNb3yeTcs
noJdu(pakMOHHAs CMech radpo-anada3zoBoro MmeOHs, HMMEIOUIET0 CBEPXHOPMATHUBHYIO IPOYHOCTH.
Mopckoii IECOK, UCIIOJIb3YEMBIH B KAU€CTBE MEJIKOT'0 3all0JIHUTEINS U HAIIOJHUTEINS (TaM I0CTaTOYHO MHOTO
MBUIEBUHBIX 4acTull) oOoramiaercsa ¢pakuuamu 2,5 — 5,0 mm u 1,25 — 2,5 mm [5]. [omydenHsrit
BBICOKOIIPOYHBIA OETOH MPEANOYTUTEIHHO MPUMEHSATH HE TOJIBKO B IPOMBIILICHHOM U >KUJIHIIHOM
CTPOMTENBCTBE, HO U IIpU cTpouTenbcTBe 00beKTOB MO P®, riae MOryT pacKkpbIThCsl BCE €r0 YHUKAJIbHBIE

CBOWCTBA.

dakTH4YeCKUM 00pa3oM HEOOXOAMMOCTbh CO3JIaHUSl M BHEJIPEHUS OBICTPOTBEPIACIOLIUX PEMOHTHBIX
COCTAaBOB M CaMOYIUIOTHSIOIIUXCS OETOHOB POCCHICKOrO MNPOM3BOJACTBA C HMMIIOPTO3aMEIIAIONIUMHU
COCTABIIIIOLIMMU JJIi HYXJI MunuctepctBa o0oponsl Poccuiickoit ®enepaunun M Jpyrux CHIIOBBIX
BEJIOMCTB, HE TOJIbKO aKTyajibHa, HO U 9KOHOMUYECKU 000CHOBaHa. [Ipu 3TOM mprUMeHEeHne pacCMOTPEHHBIX
LIEMEHTHBIX COCTaBOB IO3BOJINT KaK COKPAaTUTh CPOKHM CTPOMTEIbCTBA HOBBIX MJIM PEMOHTA

IKCILTYAaTUPYEMBbIX O6’beKTOB, TaK U ITIOBBICUTH 060p0HOCHOCO6HOCTL rocyaapcCTBa B LICJIOM.

Cnucok numepamypol:

1. buprokoB A.H., buprokoB HO.A. OmnpeneneHne TEXHHMUYECKOTO COCTOSHUS 37aHUN B 30HAX
BOOPY)KEHHBIX KOHGIMKTOB/ AKTyanbHble TpoOiieMbl 3amuThl u  Oe3zomacHoctu: Tpyner  XIX

Bcepoccuiickoit HayuHo-mpakThyeckoil koHdpepenuun PAPAH (4-7 ampens 2016 r1.) /IIpoGnemsr
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HccnenoBanue HANPS:KeHHO-1e()OPMHUPOBAHHOI0 COCTOSIHUS MJIACTHHYATBIX MOJIOTEH
3aIMTHBIX YCTPOICTB BX0/I0B B (DOPTH(PHKANMOHHBIE COOPY KEHHS P JTMHAMHYECKHX

BO3AeHCTBUAX

Investigation of stress-strain state of flat lines protection organization entrance fortification

building in dynamics influence

Annomauus:

B cmamwve Kpamko pacCmompeHbl KOHCMPYKYuu noaomer niacmur4amauslx 3J1€EMEHNI06 3aufUntHblx
yempoticmg  6x0008  (hoOpmMu@dUKAYUOHHBIX COOPYHCEHUl, NOPAOOK UX pacuyema  HA OUHAMUYECKOoe
gozoelicmeue MemooomM KOHEUHbIX ANEMERmMOo6, a maK Hce npe()cmaeﬂeﬁbl OCHOG6HblE paspewaroujue
VpAaHeHUuss Memooda KeaopamuiyHo20 YCKOPeHUs paspadbomanHoco OJisl YUCIEHHO20 UHMeSPUPOBAHUSL
VPasHeHUs: 08UNCEHUSL NPEOCABIIeHHOU KOHCMPYKMUBHO HeTUHEUHOU CUCTEMb.

Abstract:

The article concisely considers the construction of the plate-like cloths of the protective devices of the
entrances to fortifications, procedure of their calculation for the dynamic effect by the finite element method,
as well as the main solving equations for the method of quadratic acceleration developed for numerical

integration of the equation of motion for the presented structurally nonlinear system.
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Knrouesnie cnosa: 3au;umnbze ycmpoﬁcmea 6X0@06, ouHaMuUYecKue HAa2cpy3Ku, Memoo KOHEYHbIX

oJ1eMeHmoe, YUcCjleHHble Memoobl pacuema, KOHCMpPYKnmueHasl HeIUHelUHOCMb.

Keywords: protective devices of the entrances, dynamic loads, finite element method, numerical

calculation methods, and constructive nonlinearity.

OpHolt M3 UEHTPalIbHBIX MpOOJEM MPH MNPOCKTUPOBAHUHU IUIACTHHYATHIX TIOJOTEH 3allUTHBIX
yctpoiicTB BX0oAoB (3YB) dopTudUKAIMOHHBIX COOPYKEHUHN SBISETCS OMpPENEICHHEe WX HCTUHHOTO
HanpspkeHHO-aedopmupoBanHoro coctosHus (HC), B cBsA3M ¢ TeM, 4TO KOHCTPYKIHUS SBJISIETCS CUCTEMOMN
KOHCTPYKTUBHO HEJIMHEHHON C TIEepEeMEHHON CTPYKTYpOM M H3MEHsAEeMOW TeoMeTpuend. ITo Tpeldyer
pa3paboTKK OPUTMHAIBHOIO MAaTEMaTHYECKOIo ammapaTa MO3BOJIIONIETO PElIUTh YIOMSIHYTYIO 3a/ady |
COOTBETCTBYIOILIErO IPOrPaMMHOI0 KOMILJIEKCA I pacueTa U aHalu3a JaHHbIX.

Kak u3BecTHO, B KauecTBE OCHOBHBIX KOHCTPYKTHUBHBIX JIEMEHTOB 3alllUTHBIX YCTPOICTB BXO/OB
(3YB) doprudukanioHHBIX COOPYXKEHHH paccMaTpUBAIOTCS: KOMHHIC (0OpamiieHHE BXOJHOTO MPOEMa,
OTIOpHAS YacTh) M MOJIOTHO (TOJBUKHAS YACTh, IEPEKPHIBAIOINAS TPOEM).

[Ipu nuHaMHUYeCKOM BO3/IEHCTBUU CPEJICTB MOPAXKEHUS 3HAUUTENIbHbIE HEPAaBHOMEPHBIE [TEPEMELLIEHUS
KOMHHICa CYIIECTBEHHO BJHSIOT Ha HampsKeHHO-nedopmupoBanHoe cocrosaue (HAC) m mpoyHOCTH
MOJIOTEH W MOTYT paccMaTpUBaThCi B KayecTBe MOOOYHOTrO Mopakaroliero ¢akTopa MPUBOIALIETO K
HApYIICHUIO TePMETHYHOCTH 3alIUTHOTO YCTPOMCTBA, a TaKXKe K 3aKIMHMBAHUIO UX OIOPHO-XOJIOBBIX
yacteld. Vcnonb3oBaHe B OCHOBHBIX KOHCTPYKTHBHBIX 3J€MEHTax 3YB MHOrOCIOWHBIX IUIACTUHYATHIX
KOHCTPYKLUH CHMJKAIOT OIIAaCHOCTb CO CTOPOHBI HAa3BaHOro mopaxatomero @axkropa. Pa3paborka
IUTACTUHYATBIX CUCTEM B IOCIEAHME 15 JeT nokasana, 4To M0 TEXHOJIOTMYECKUM U IPYTMM CBOMCTBAM OHHU
HE YCTYNAIOT U3BECTHBIM.

JIByxcroitHoe miuacTuH4YaToe monoTHo (puc. 1, 2, 3) coctouT u3 Habopa miuacTuH (1mo3. 1) nuHenHoM
win ayroodpaszHoil ¢GopMbl ¢ TOpLUEBBIMU BbICTynamu (1mo3. 2). B coOpanHOM Buje (PpOHTAIbHBIA M
TBUTHHBIA CJTOM MOJIOTHA BHYTPH KOXKYyXa (T103. 3) BXOJAT B 3alleIJICHUE JAPYT C APYTOM.

[TnacTMHYATBIE KOMHUHIC TaK)K€ COCTOMT W3 JIMHEHHBIX WJIM JyrooOpa3HbIX BKiajblmed (mo3. 4),
PacIoyIoKEHHBIX BHYTPH OMOPHBIX CKOO (1103. 5) 1 KoxkyXa (1103. 6).

(Ha pucynkax He moka3aHbl NpWKUMHBIE, 3aJpauBaiollie U Jpyrue HeobOxomumsle it 3YB

YCTPOWCTBA).

46



Puc. 1. O0Omumii BUA NI0CKOT0 INIMTHO-0aJ0YHOI0 IIACTHHYATOIO ITOJI0THA:
1 — nnactuHa; 2 — TOPLEBOM BBICTYIL;
3 — repMeTU3UPYIOMINHA KOXKYX; 4 — MIIaCTUHYATHIN BKJIAIbIIN KOMUHTCa; 5 — 000iiMa;
6 — 00JIMIIOBKAa KOMUHTICA

[InacTuHYaThIC 3JIEMEHTHI KOMUHICOB PACIIOJI0KEHBI OPTOTOHAIBHO K IUIACTUHAM ToJI0TeH. [loaToMmy,
OJIHA W3 TIOBEPXHOCTEH BKJIAJBIIICH, HA KOTOPYI) ONUPAIOTCA KPUBOJWHEHWHBIE CTOPOHBI CBOIYATHIX
MOJIOTeH (pHUC. 2), TaKXkKe M0JDKHA OBITh KPUBOJIMHEMHON, a caMH BKJIAQABIIIM MOTYT OBITh IIOCKUMHU.
Bxunaaeiiym KynoiabHO-CBOAYATHIX (pUC. 3) MOJIOTEH JTOJKHBI OBITh U30THYTHIMHU 110 (hOpMe OMOPHBIX TpaHei
IIOJIOTEH.

W3 npuBeAeHHBIX PUCYHKOB OYEBHJIHO, YTO B CIIy4ae HEPaBHOMEPHBIX MEpPEMEIICHUI oOpamieHus
BXOJHOTO IpOEMa HMMEETCS BO3MOKHOCTh ‘‘KJIABUIIHOTO JIBMXKEHMs IMOJIOTEH IUIacTUHYaThiXx 3YB Bcex
TpeX MPUBEIEHHBIX PA3HOBUAHOCTEU. JTO BBHI3BAHO B OCHOBHOM TEM, YTO HMCCIIEIyEMBIE€ CUCTEMBI UMEIOT
HEY/JCPXKUBAIOIINE CBsI3M, a 3YB mMiacTUHYaTOro THUMa BBUIY STOTO MOXKHO OTHECTH K CHCTEMaM C
MEepEMEHHON  CTPYKTypoil. 3ajgadya  OmpeAesieHHs] HECTAI[MOHAPHBIX  peaKIMil  B3aMMOJICHCTBUS
KOHCTPYKTHUBHBIX 3JIeMeHTOB 3YB B camoii oOmieil mOoCTaHOBKE SIBIAETCS "TPWIKIABI" KOHCTPYKTHBHO
HenuHenHoi [1].

[lepBasgs HENMHEHHOCTH CBsI3aHAa C JUCKPETHBIM XapaKTepOM peaklMil B MeCTaX KOHTaKTa CIIOEB

10JIOTHA ((PPOHTANBHOIO U THUIBHOTO).
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Bropas HenuHeWHOCTh OOYCIIOBJI€HA HW3MEHEHUSMU TPAaHUYHBIX YCJIOBHM Ha KOHTYype IOJOTHA

(IepeMEeHHOCTD 3aleMJICHHSI TOPIEBBIX BHICTYIIOB).

Puc. 3.

TpeTBfI HEJIUHEHHOCTh CBsA3aHAa B OCHOBHOM C noaaTinBOCTBIO KOMHMHICA H €CTECTBEHHOM
BO3MOXHOCTBIO YaCTHYHBIX OTPBLIBOB OTACJIIbHBIX INNIACTUH II0JOTHA OT INIACTHMH KOMHHI'CA B ITPOLECCC UX

COBMECTHOTO "KJIaBUIITHOTO'" JIBUKECHUS.

Jns pacuera napamerpoB HJIC, uccnenoBanusi npOYHOCTH U OLEHKH CBOMCTB 3Y B pa3znuyHbIX TUIIOB
B Cllyyasix JUHAMMUYECKHUX U CEHCMOB3PBIBHBIX HArPy30K MCIIOIb30BaH METOJ KOHEYHBIX 3JieMeHTOB. llpu
3TOM BO BPEMEHHOH 00JIaCTH 3ajjada CBOAMTCS K PEIICHUIO CHCTEMBI OOBIKHOBEHHBIX IH((HepeHInaTbHBIX

ypaBHEHUH

M7 +CZ + KZ = F(¢) )

IIpH HAYaJIbHBIX YCIIOBUAX

Z(0) = Z,, Z(0) =Z2,, ¥y
rie M, C, K - marpuipl Macc, BA3KOCTH U )KECTKOCTH cucTteMbl MKD;

Z,7, 7 - MCKOMBIE BEKTOPHI IIEPEMEILEHUM, CKOPOCTEN U YCKOPEHMIA,
F(t) - BekTOp BHEIIHEW HATPY3KH.

B pazpaboranHOM pacueTe MPUMEHSIOTCS KOHEYHBIE AJIEMEHTHI JBYX THUMOB. K mepBomMy OTHOCATCS
AJIEMEHTHI, KOTOPhIE HE KOHTAaKTUPYIOT C OCHOBaHHEM (KOMHUHTCOM), KO BTOPOMY - T€, KOTOpPbhIE C HHUM
KOHTaKTUPYIOT. /[MHA IIIomaaky KOHTAKTa ISl 3JIEMEHTOB BTOPOTO THUIIA MIEPEMEHHA U HA Ka)XXJIOM LIare
10 BPEMEHH ONMPEAEIAETCS METOAOM HTEpalMid U3 YCIOBHUSI OTCYTCTBHUS PACTATUBAIOIIAX HAIMPSHKEHHUH IO

JIMHUHN KOHTAaKTa.
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HeoOxoauMocTs ydeTa MEpednCIICHHBIX OCOOCHHOCTEH MOBEAEHHS IUIACTHHYATHIX KOHCTPYKIHN
notpeboBasa CO3AaHUs BBIYMCIUTEIBHOTO KOMIUIEKCAa, OCHOBAaHHOTO HA  pa3pabOTaHHOM OJHHMM U3
aBTOPOB CTaThU METOJIE  KBaJpPaTHYHOIO YCKOpPEHHs. B HEM B OTJIMYME OT U3BECTHBIX IIATOBBIX METOJIOB
npsiMoro uHTerpupoBanus (Heiomapka, 0-meTona Bunbcona, merona XabonTa) HeuszBecTHast (GyHKLIUSA
YCKOpEHHS B TIpeJiesiaX ABYX CMEKHBIX BPEMEHHBIX IIaroB allIpOKCUMHUPYETCs KBapaTHOW napabooii [2]

5(1-8) 3

Z(t + At) = Z(t— At) + (L— 52) Z(t) +

M Z(t + At), (3)
2
rae O - mapametp, 0 <5< 1.

Pazpemaroniee ypaBHeHHE METO/1a KBAIPATUYHOTO YCKOPEHHUSI UMEET CIIeIYIOIIUMA BU]T

a+s)s +25)5 At+K a+s)s +45)5 A t?

[M+C j'_z'(t+At)=ﬁ(t+At)-

1-o =22 At2C+KAD)Z(1)-(C+KAL)Z(t)-KZ(t)+

@-8)y , .= “)
2

At?Z(t-At)+C

K@ AtZ(t-At).

Ha puc. 4-6 npuBenaeHsl konuu rpaduuecKux 3KpaHOB IporpamMmHoro komiuiekca “STENKA”,
peanM3yomero NpeayioKeHHbIH TMOAX0A. JTOT KOMIUIEKC TMpenHa3HadeH I HCCIICAOBAaHUS IPOIECCOB
JUHEWHOTO /1e()OPMUPOBAHMS TUIACTHMHYATHIX CHUCTEM, BBIIOJHEHHBIX W3 HM30TPOMHOIO MaTepuaia IpH
CTaTUYEeCKOM WM JMHAMHYECKOM BO3JCHCTBUU. B mporpaMMHOM KOMIUIEKCe pa3paboTaH aaroOpuTM
aBTOMAaTHYECKOW T'€HEpalllu Pa3HOBUIHOCTEH TPEYroJIbHOM CEeTKHM KOHEUYHBIX 3JIEMEHTOB Il CBSI3aHHBIX
o0yacTeil MpsIMOYTOJIBHOTO O4YepTaHus. VICXOMHBIMH IaHHBIMH JUIS OTOTO SIBISIOTCS TOJBKO TabapHTHI
oOnacth W 4yuciao €€ pa30HeHMil 10 HampaBiIeHHMIO oced KoopAuHar. JlampHelInas KOPpPEKTUPOBKA
KOHQUrypalMy KOHEYHO-3JIEMEHTHOM 00JacTH MPOM3BOAUTCS Takke B IpaUuyeckoM pexuMe IyTeM
M3MEHEHMsI KOOPAMHAT COOTBETCTBYIOIIMX Y3JIOB MJIM MEPETaCKUBAaHUEM HYKHOTO y3J1a B HOBOE MECTO Ha
cxeMme. ABTOMAaTHYECKH ITOCIIE 3TOTO MPOU3BOAMUTCS MEPECUET BCEX HEOOXOAMMBIX MaTpHIl. BBO MCXOTHBIX
JaHHBIX M0 HATPY3KE, TPAaHUYHBIM YCIOBHUSIM MPOU3BOIUTCS C MIOMOIIBIO CTaHAAPTHBIX /st cpenbl Windows
anementoB ympasienus (Check Box, Option Button, HScroll Bar u ap.). ITo pe3ynbraram pacuera HIIC
Ha JKECTKOM JMCKe (POPMUPYIOTCS MACCUB JAHHBIX, KOTOPBIA JOCTYIEH JUIsl UMIIOpTa, HAlpUMep, B MaKeT
MaTeMaTHueckoro wmozenupoBanus Matlab [3], uro Moker mnorpeboBaThcsi Tpu Oojiee AETaTbHOM

BHU3yajIM3alliU U aHaJIMU3a.
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Puc. 4. UnTepdeiic mporpammuoro komruiekca “STENKA”.

B pesynbraTe mpuMeHeHHs TPEACTABICHHOTO TIOX0/1a M aHaN3a MOJyYSHHBIX PAacYeTHBIX JaHHBIX
s 3YB pa3nuuHbIX TPOJIETOB M TOJIIMH CIIEAYET psii OOIIUX BBIBOJIOB:
— B TIPOJICTHOM YacTH IUIACTUH WX HAIMpPSDKEHHO-Ie(OPMUPOBAHHOE COCTOSHHE B MperesiaX YIpyrocTh
uMmeeT 6aJoYHbIN (apOUHBI) XapakTep;
— Hau0oyee palfoHAIbHBIE OTHOIICHUS TOJIIWH (PPOHTAIEHOTO ¥ TBUIBHOTO CIIOEB JBYXCIIOWHOTO
IUTACTUHYATOr O MOJOTHA MUHUMAJIBHON MacChl JIeXxar B Auana3oHe 2...1;
— YTOYHEHHuE pacueTHbIX Mozenei 3YB minactuHuaToro Tuna (y4eT NOAATIAMBOCTH KOMUHICA) IPUBOIUT K

YMCHBIICHUIO MAKCUMAJIbHBIX 3HA4YCHUI HOPMaJIbHBIX HaprI)KeHI/Iﬁ B IIOJIOTHaxX a0 20%.
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2. Iexyon I1.H. UccnenoBanue xonebanuii 3YB dopTudukanmnonHbx

KOHEYHO—3fIEMEHTHAA MOAENLR IMEMEHTA 34YB

qit) .
1. gq_const # N N iy by .
34 az 1" ] S8
iz 26
a1 23 39 a1 a7 49 | 535 57
iz 25
3z 48 a8 =1
28 a8 a6 5S4
11 24
27 £9 35 a7 43 45 | 51 53
18 23
28 36 a4 52
9 2z !
|
g 21 |
!
|
O ze Komeurmx anementor — 58
Yanos — 43 !
1 & 14 19 HenaepecTrux MK3 - 86
PiiEiicc o
Puc. 5.
2 rPAPHE NEPEMEWEHHA LWEHTPA NPOMNETA MNexnos
Harpuaka
. P Yucno ysaoe: 43
Hon-po K3: 58

L=8
Tomuywua H= 2

NMeoneT

Harpysxa g= 1E+88
Bpema t3gr= .
DecroBanme kosn=2

t= 2.879999E-82
Z=-1.58VB57E-82

5154

Puc. 6. JlepopmupoBaHHBIN BUJ TNIACTUHYATOTO 1eMeHTa 3V B.
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Pa3paborka u npumMeHenne nHGOPMALMOHHOI rpaduKu B 00y4eHUH BOCHHOCTYKALIMX

Design and using of information graphics in the training of military specialists studying

Annomayus:

B cmamuve paccmampueaenicil Ho6asl neoazoauveckast Mexnoo2usi 6 60eHHbIX 6)Y3dX, HanpaesjleHHasl Ha
ycuienue momueayuu U3sy4eHuAd U NnpuMeHeHu:sl Had npakmuke KypCcanmamu 60€HHbIX 6)Y306 pAaA3JIUYHbIX
unghopmayuonnvix mexunonocu. Paspabomka u ucnonvzosanue uHGOPMAYUOHHOU epaAPuKku 8 no02omosKe
60€HHbIX Ccneyualucmoes 6 xoo0e 05y1{€Hlxb‘i ux 6 evlicuem y'l€6HOM 3a6e0enuu MuHucmepcmea 060p0Hbl.
Ilpusooumcs kpamxutl 0630p epaghuueckux pedaKmopos 0is CO30aHus 00beKmo8 unpozpaguxu.

Abstract:

The article discusses the new educational technology in military academies, aimed at strengthening
motivation of study and application of various information technologies in practice by the cadets of military
educational establishments. It also touches upon the problems of design and use of information graphics in

the course of military specialists studying in the Ministry of Defence Academy. Summary of graphic
editors for creating infographic objects is given in the article.

Knroueewie cnosa.

Hugpoepadghuxa, ungpopmayuonnvie mexnonoeuu, 6uzyaiusayus OGHHbIX, 00yUeHUe B0EHHOCTYHCAUJUX

Keywords:

Infographics, information technologies, data visualization, military training

B nocnennee Bpemsi B oOuMXoJ€e CTajl aKTUBHO HCIOJb30BaThCS TEPMHUH «HHpoOrpadukay, XoTs, Kak

TakoBble OOBEKThl MHGOPMAIMOHHON TIpadUKH CYHIECTBOBAIM MpakTUdecku Bcerna. OOmacTeio UX
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UCIOJIb30BaHUs ObUIM Hay4yHble M OOpa3oBaTelbHbIE OpraHU3allid, a TakXKe CpelCTBa MacCOBOM

nH(OpMaLIUY U TpoHaraHibl.

IlepBeiMu npumepamMu HHGOrpadUKH, MONYYUBUIMMU BCEMUPHYIO M3BECTHOCTb, MOXXHO Ha3BaTh
yepTeXu U pucyHku JleoHapno na BuHuM, NOSICHSIOIIME CTPOEHUE OPIaHOB YEJIOBEKA, a TAKXKE IPOLIECCHI
cOOpKM ¥ DJKCIUTyaTallidl pPa3IMYHBIX MAIIMH ¥ MEXaHHW3MOB TOro BpemeHu. Camblii mpocToil TuI
COBpEMEHHOW MH(porpaduku - npeAcTaBiIeHue AAHHBIX B BUJAE I'padMKOB, JUarpaMM, KapT, JIOTHYECKUX U
BPEMEHHBIX CXeM U T.A. boiee cioxHblil THI MHPOrpaduku - BU3yanu3auus UHGOPMAMK MPU HOMOILU
XY0)KECTBEHHBIX KOMOMHUPOBAHHBIX rpaduyeckux (popM, MO3BONIAIONINX COSIUHUTD PA3TUYHbIC (HaKTHI B
HCTOPUIO, YCTAHOBUTb HEKOTOPBIE JIOTUYECKUE CBS3U U IPEAINOIOKHUTH OINPEAEICHHYI0 WHTEPIPETALUIO
onuceiBaeMbIX (akToB. B crathe M.A. ®posoBoii moapoOHO paccMOTPEH MCTOPUYECKUN MyTh, KOTOPBIN
npolia TeXHosuorus uHQorpapuku, I[OKa He IMpejcTaga Iepel HOTPeOUTENsIMH B COBPEMEHHOM
BOCTpeOOBaHHOM BHjIE. [4]

CoBpeMeHHOII Hayke HE OOOWTHUCh 0€3 KAaYeCTBEHHBIX M TPABWIBHBIX WIUIIOCTPALUH, YTOOBI
IPEJCTABIATh Pe3yIbTaThl CBOEH pabOThI MMPOKOH ayTuTopuu. Yike OoJibllie IECATH pa3 KypHal Science
npu noanepxke Hanuonanesnoro Hayunoro gonga CIIA mpoBoaui KOHKYpC, I/ie 0ObIYHO KOHKYpPCAaHTaMH
U3 pasHbIX CTPaH MHUpa MPEACTABISIOTCS COTHM BU3yanm3anmid. «Eciu paccmartpuBath uH(pOrpaduky He
TOJIBKO KaK «KPAacHBbIE KAPTHHKH», HO W KaK WHCTPYMEHT BH3YaJIM3allMU JIOTUKM M CMBICIA - TO OH
MIpEBpAIIAETCS B MOILIHOE Opyxue» [3].

Bo3HukHOBeHUE, pa3BUTHE, COBPEMEHHbIE TEXHOIOIUU IPUMEHEHHs UH(POrpadUuKH B pa3HbIX 00JIACTIX
nestenpHOCTH Hccaenoann P.FO. AxaroBa, E.A. bapanosa, T.B. ConosseBa, K.B. HedenneBa u apyrue
YU€HbIE U NIE€Aarory.

CylecTBYIOT pa3idyHble TOJKOBaHMS TepMHUHA «uH(porpapuka» Tak, mo mMHeHuto Axartosoit P. 1O.,
«uHporpapuka - 310 rpadudeckuil cnocod mnopayn MHGOpPMAIMHU, JAHHBIX U 3HAHUH. DTO BHU3yallbHOE
oToOpakeHHe JaHHBIX, CojiepiKaliee HeOONbIIYI0 M0 00beMy, HO 3HAUUMYIO U MPaBHIBHO 0(OPMIICHHYIO
undopmanuo» [1]. HedeareBa K.B. cumraer, uro «uHbporpaduka - HOBBIH, >P(HEKTUBHBIN CHOCOO,
KOTOPBIM MO3BOJISIET JOHECTH MH(OpPMAalMIO, JaHHbIE M 3HAHMs MOCPEICTBOM BHU3YyalbHBIX 00pazoB» [2].
OnHako Bce 3T OIpeNeNieHUs] KacaroTcsl BaXKHBIX OOLIMX COCTaBIAIOIIMX: MH(Orpapuka - 3T0 Crocod
BU3YyaJIM3alluH JaHHBIX, a TAKXKe ObICTPOE U YETKOE MPEICTABICHUE CII0KHON NH(pOPMAIIHH.

[To namemy MHeHuto, «uHporpapuka» 3T0 ogHa U3 GopM MIpeacTaBieHUs o0pa3zHOM MHpopmanuu,
rpaduyeckuil crocod co3qaHus U MOAAYU JAHHBIX, C UCIOJIb30BAHWEM 3aKOHOB BOCIPHUSATHUS BU3YaJbHOU
uHbopManuy, Tu3aiiHa, TUIIOTpapUKH.

Ee riaBHOII 11e71b10 SABISIETCS HE TOJIBKO KPAaCOYHOE U 3alIOMUHAIOIIEECs H300paKeHNEe aHAIM3UPYEMBIX
O00BEKTOB, HO U MOJY4YEHHE JIOTUYECKH BBICTPOEHHOTO BHU3YaJbHOTO psAJa, CTATUCTUUYECKHX MapaMeTpoB,

00BEKTUBHO OTOOPAXKAIOIIETO UCCIIEYEMbIE COOBITHS, OOBEKTHI WU SBIICHUS.
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CoBpeMEHHOE COCTOSIHHE U pPa3BUTHE HMH(MOPMALMMOHHBIX TEXHOJOTUH TMO3BOJIIET CO37aBaTh
uHporpaduky B TEYaTHOM BHJIE, B CTATHYECKOM OICKTPOHHOM, B AHMMAIlMOHHOM WIM WHOM
MYJIbTUMEINIHOM BapuaHTe, B BeO-hopmare. [IpuMeHuTensHO K BOGHHOM cepe B hopmaTe nHPOrpapuxu
TPAIUIIMOHHO BBINOJHSIOT CTPYKTYpHBIE CXEMbl OOBEKTOB, KapThl JWHAMHKH OOEBBIX JEHCTBUH,
YCTPOMCTBO CIIO)KHOW TEXHUKH, Y3JIOB W arperaroB, 3JEMEHTHl BOEHHOW (OpMBI M aKceccyapos,

MEpPOIPUATHS 110 OXpaHe Tpyaa u ap. (puc. 1).

BO3AVIIHO-KOCMUYECKUE CUAB POCCUACKON SEAEPALIIN

135 000

I CTA CAMBIM MACCOBLIM ABTOMATHHECKHM
‘OPYXMEM PKKA BO BPEMS BENAKOM OTEUECTBEHHOM
BOIHbI

W HE TRESOBA CIOKMbIX CTAHKOB | ELVAHHLLI DPYKIS
W BLICOKOKBANHDULIMPOBAHHON . YXOLMNO BCEMD =6 U
PABOMEH CHIbI Ny

T Qs [ [ ronine. B e

Puc. 1. [Ipumeps! uadorpaduxu B BoeHHOI chepe [3,8]

B mpemucnoBum k pycckomy wu3AaHuio kKHurm Y. boymena “I'paduueckoe npezicraBieHue
uHpopmanun” B. Benga mepeuucnsger psj oOMMX NPUHIUIIOB KOMIOHOBKH TpaMuecKoro cpeicTna,
BBIpAaOOTaHHBIX B  XOJ€ OKCIEPUMEHTAJIBHBIX APrOHOMHYECKHX HCCIECOBAaHWH, W  TIOJHOCTBHIO
COTJIACOBBIBAIOIINXCS C TICUXOJIOTHEN BOCIIPUATHS BU3yaIbHON HH(DOpMAITHIH:

—  mpuHOuUNI 0000eHNs M YHH(DHUKAINY - B TIpEIeNiaX BCEro rpagmueckoro KOMIUIEKCA OHH U T€ Ke
AJIEMEHTHI TOJHDKHBI IMETh €IMHYIO CHCTEMY TpapUIecKux o0pas3os;

—  TPUHIOUI aBTOHOMHOCTH - YaCTH TIpaUvecKoro COOOIIEHUs, MEepeAarollue CaMOCTOSTEIbHbIE
CBeJIeHUs], ClelyeT 000COOUTh U YETKO OT/EINUTh OT APYTHX YacTei;

—  IPUHIMI UCIOJIb30BAHUS IPUBBIUHBIX ACCOLMALUI U CTEPEOTUIIOB, 0OCOOEHHO B 00J1aCTH HAYYHO-
TEXHUYECKUX U3bICKaHUH U 1ip. [7].

[IpuHUMIIBI, BBIAECIEHHBIE ABTOPOM IIPEIUCIIOBHUS, COCTABIISIIOT OCHOBY aJITOPUTMHUYECKOTO MBIIIIEHUS,
IIPEJCTABICHHOTO AJITOPUTMOM BBINOJIHEHUS ONPEIEICHHbIX NEHCTBUI. B CBSI3M ¢ 3TUM MBI CUMTAEM, YTO
nHdorpadrka 3¢dhexTBHA TOTIA, KOT/AA CIEXyeT MOKa3aTh 3TOT AITOPUTM, TEXHOJIOTHUECKHH Tpoliecc,

COMMOJIOTHYCCKHUE U CTATUCTHYCCKHUEC JaHHBIC, COOTHOIICHHUEC 00BEKTOB B MMpOCTPAHCTBE U BPEMCHHU U T.[.
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[To HameMy MHEHHIO, B COBPEMEHHOW CHCTeMe 00pa30BaHM, BKIIOYAs 00y4eHHE BOCHHOCTY)KAIINX,
HEOOXOJMMO aKTUBHO HCIIOJIb30BATh HATJIAHBIC W TEYaTHBIC M MYJIbTHMEAUHHBIC TOCOOUS, SBIISIOIINECS
Pa3sHOBUIHOCTHIO HH(pOTpaduku. MOKHO BBIJIETUTh HEKOTOPbIE 0COOCHHOCTH CO3aHus HH(pOrpaduKu:

—  HaJIM4YMe WJEH, BU3YaJbHOW KOHLENIMU WM UCTOPHU COOBITHS U JOCTOBEPHOCTH MH(OpMAIUU
Ha N300paKCHUH;

—  aKIeHT Ha IJIaBHOM;

—  HaJIM4YHMe JIOTHKH CJICJI0OBAHUS;

—  I[POCTOTa M JJAKOHWYHOCTH Ipa)MuecKoll peaan3aluy WaeH, MPOCThie 0 KOHPHUTYPALUH JTHHUH,
HEIOMYCTUMOCTb HEOJHO3HAYHOCTH U HESBHBIX BU3YaJbHBIX TPAKTOBOK U T.[.

—  BBICOKasl CTENIEHb CTPYKTYPUPOBAHHOCTH, CUCTEMAaTH3ALUH.

Hnst mpodeccronanbHOro co3nanusi oowvekta umHbporpadhuku TpedyeTcs crenuanbHas MOATOTOBKA B
obiacTh Au3aifHa XyJOXKECTBEHHOTrO, TrpadUyeckoro M KOMIbloTepHOro. Pabora oOblYHO Bemercsi B
KOJUIGKTUBE M MpPU KOHCYJIbTAllMM CIEUUAINCTOB B KOHKPETHOW O0ONAacTH 3HAaHMW WM TEXHOJOTHH,
KOTOpBIE, COOCTBEHHO TOBODS, W SIBJIAIOTCS 3aKa3dMKaMu JOKyMeHTa. B kauecTBe moJoOHOro mpumepa
MOKHO TIPHBECTH MaTepUaNbl, NpPEICTaBICHHbIC Ha caifte http://infographicsmag.ru, aBTOpsl KOTOPOTO
BeayT on-line xypuan “Undorpaduxa” [4].

B yueOHBIX 3aBeICHUSAX MEPUOIUYECKH BOSHUKAET HEOOXOIMMOCTh OBICTPO U JAOCTYIHBIMHU, IPOCTHIMH
CPEICTBAMHU TOJATOTOBUTH JWHAMUYECKHE BU3yaJIM3HPOBAHHBIC JaHHBIE K OTKPBITOMY 3aHATHIO, K
3acemanuio kKadenpel, Kk koHdepenuuu. Ilpu 3TOM mOIMydeHHBIH Tpadudeckuid ain momkeH Oyner
BBITIOJIHAT POJIb CAMOCTOSITEIILHOM MPE3CHTAMH WIH MOXET OBITh JOOABIIEH OTACIHHBIM KOMIIOHEHTOM B
MHOM TpEe3eHTAlMOHHBI TOKyMeHT. B nmanpHeiimem paspaGoTaHHBIH (ailT MOXHO pPa3MECTUTh Ha
MH(POPMAIMOHHBIX TEMAaTHYECKUX MOpTasiaX, B O6J0rax u T.J1.

Jlnist monydeHns KaueCTBEHHOTO Tpaduueckoro Matepuana TpeOyeTcsl KBau(pHUIMPOBaHHOE BIIaJCHHE
pacTpOBBIMH M BEKTOPHBIMH KOMITBIOTEPHBIMH pegakTopamu. K TakuM pemakTopaM OTHOCSTCS, Halpumep,
Adobe Photoshop, Adobe Illustrator, CorelDraw, MS Visio, MS Publisher u np. AnbrepHartiBoii
Ha3BaHHBIM IPOrPAMMHBIM TPOAYKTaM SIBJISIOTCS CBOOOIHO pactpoctpansembie GIMP, Inkscape, Scribus u
ap. [8, 9]. Ykazanusie penakTopbl yA00OHO MPUMEHSTH ISl CO3/IaHUsI CTATUYECKHUX TUIAKATOB, KaTaJIOTOB,
OYKJIETOB Kak JIJIs e4aTu Ha OyMa)KHOM HOCHUTEJE, TaK U JJIsl IPEJCTaBICHUS B DJIEKTPOHHON (popme uepe3
MYJIbTHMEMITHBIE BU3YaJIbHBIE CPEACTBA OTOOPAKEHHS HH(POPMAIIHH.

B ceru MHTEpHET CyLIeCTBYeT pPsJ JOCTYIHBIX MAacCOBOMY IIOJIb30BaTeqr0 ON-line cepBuCOB st
pa3paboTku MHTepakTHBHOW MH(porpaduku, Takue Kak, Hampumep, http://visage.co/, http://www.easel.ly/,
http://infogr.am/, http://visual.ly/, http://vizualize.me/, https://www.canva.com, https://piktochart.com/ u
MHorue apyrue [5, 6, 10]. Bce mnepeuucneHHble pecypchl IMpeajaraloT 3aperucTpUpOBaHHBIM
MOJIb30BATENSIM NPUMEPHO OJIMHAKOBBIE BO3MOXKHOCTH Uil CO3/IaHUs, PENAKTUPOBAHUS M pa3MElCHHs

CO3JIaHHBIX 00BEKTOB HHPOrpaduku. Pycckos3sruHbM nHTepheticom obnamaer cepBuc canva.com.

55



Jlns mprMepa pacCMOTPUM OCHOBHBIE MPUEMBI IO paboTe ¢ cepBrcoM infogr.am W3 JIMYHOTO aKKayHTa
nosib3oBarens. B pesynbrare BeiOOpa myHkTa MeHIO “Create” (Cozoamv) OyayT TIPEMSIOKEHBI BapHUaHTHI
Ui co3laHusl uian oowvekTa uHporpaduku mim rpadpukoB. B oTkpbIBIIeMcs mepeyHe MabIoHOB MOXKHO
no00paTh MOAXOAAIINA CTHIb O(QOPMIICHUS WM OTKa3aTbCs OT IIAOJIOHA B IOJIb3Y WHAWBUIYAIBHOTO
nu3aiHa.

B npaBoii yactu pabouero noss pa3MenieHbl KHOIKHU JUIsl BCTaBKU rpauyeckrux 0ObEKTOB, TAKUX Kak
rpaduK, KapThl, TEKCTOBOE IOJIe, KApTUHKK W BHIeo. B cimydyae BbiOopa nobamiseMoro oObeKTa TUIA
«rpaduk» Ha BkIanke “Edit data” otkpoercs Tabnuua Ais 3alOJIHEHUS JaHHBIMU (puc. 2). X MOXHO
3aHOCHUTh BPYUYHYIO, 3QIIOJHSIS STUCHKH TaOJHIIBI, & TAKKE 3arpy3uTh UMeroruiics Excel-nokymenrt. 3arpyska
OCYIIECTBISICTCS 10 HaXkaTuio Ha KHomky “Load data”. JlomomHUTENbHBIC ONMIMKA HACTPOWKH CTAHOBSTCS
JOCTYIHBI Ha BKIajake “Settings”, Takue Kak I[BETOBas CXeMa OTOOPaXECHUS DJIEMEHTOB IHArpaMMBI,
MOJIIMCH IO OCSMH U Pa3MEpHOCTh MKainbl. OJHUM M3 BapUAaHTOB JUArpaMMbl SIBISETCS O0JIAKO CIIOB -
Wordcloud, kotopoe cocTaBisieTcsi U3 Habopa 3aJaBacMbIX aBTOPOM CJIOB. B 3aBHCHMOCTH OT mapamerpa

3HAa4YMMOCTHU, 3aJaBaCMOI'o B Ta6J'II/II_Ie JaHHBbIX, 6yI[eT BapbUPOBATLCA pasMEp CIIOB.

@ycnex O neyaava

’ aKTUBHOCTb
T CTaOUINIBbHOCTb

. = ¢ I Kapbepa
1 HOMKHOCTb 3apnnata, ThiC. h ?

py6 \ 5
2  BaHKup 367 (o)
b

3 Foccnywauimin 35
MeHegmep 25

~ HaOeXHOCTb

ledoiyalodu

yoa

Puc. 2. OxHO BBOJa/peTaKTUPOBAHUS JAHHBIX JJIS TUATPAMM.

Huarpamma o tunty Oo.1ako ciog

Pecypc moszBosisier 100aBIAT M OGOPMIIATH TEKCTOBBIE MOJIS, 3arOJIOBKM M JIpyTHe aHaJOTHYHBIE
00BEKTHI HEMMOCPEACTBEHHO Ha “cTpanuiie” uHdorpaduku. [Ipu Beidope TekcToBoro 0soka “Facts&Figure”
3aHECEHUE JAaHHBIX OCYILIECTBIIAETCS B JUAJIOrOBOM OKHE HACTPOWKH, IJI€ MOXHO BBIOpPATh THI Mapkepa,
BBECTH YHMCIIOBOE 3HAUEHHE HY>KHOW CTaTUCTUKH, IPONHCATh MOSICHEHUE.

Pa3memenne nzobpaxenus i Buneo ¢ Youtube mim Vimeo B co3maBaeMoM TOKYMEHTE BBITIOIHSCTCS
CTaHJIapTHBIM 00pa3oM depe3 BhIOOp COXPAaHEHHOI'O Ha KOMIIbIoTepe (haiiyia MM CCbUIKOW Ha pecypc B CETH
uHTepHeT. [Ipu 3TOM panroHanbHBIM ABIISETCS UCIOJIb30BAHKUE TOTOBBIX rpaduueckux (Gpopm, cOOpaHHBIX B
KOJUIGKLIMM BEKTOPHBIX W pPacTpoBbIX KimmapToB. Cepsuc infogr.am mo3Bonsier peaakTHpPOBaTh
n300pakeHHs TOJILKO B IJIaHE MacIITaOMPOBaHUS, MO3TOMY Nepesl pa3MelIeHueM KapTUHKU Ha CTPaHUIIE,
ee peKoMeHJyeTcs o0paboTaTh B MOAXOAAMIMX TIpaduyeckux penakropax. llogydeHHBIH JOKYMEHT
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MHGOPMALMOHHOM Ipa)uKM MOXHO Pa3MECTHTh Jajie€ Ha CalTe WIM B COLMAIBHBIX CETSIX, CKOIMPOBAaB
CTCHEpUPOBAHHBIN KO/ M BCTABUB €r0 B OO KO CTPAHUIIBI CaiiTa.

CepBuc cCanva.com B 1eJOM Mpe/UlaraeT BBIIICONUCAHHbIE BO3MOXKHOCTH, a TaKKe MO3BOJISET
CKOITUPOBATH MOJTy4eHHBIH (aiiin B popmarax .png, .pdf, .jpeg Ha JoKanbHBIH KOMIBIOTEP 0€3 pa3MeIIeHHs B
cetu uHTepHeT. Ha pecypce mmeercs oOmupHass Oubimorexa NIA0JIOHOB Ul CO3IAHUS 3JIEKTPOHHBIX
IPE3eHTAlMi, OJHOCTPAaHUYHBIX JIOKYMEHTOB, THUIIA OTKpBITKAa (BU3MTKa, aduma u 1p.). Crailasl
M3HAYaJIbHO 00JIaZal0T MHANBUYAIbHBIM aBTOPCKUM JIM3aifHOM, KOTOPBINA, TEM HE MEHEe, MOKHO H3MEHUTh
nojx cBou nend W 3agaur. CosJaHHBIE TakuM OOpa3oM Marepuaibl OyAyT 3aMETHO OTJIMYaThbCs OT
IIPHUBBIYHBIX TOKYMEHTOB, pa3paboranusix B MS PowerPoint.

B cucreme BoeHHOro oOpa3oBaHMs HAKJIAJbIBAETCS PsAJl OIpPAaHUMYEHHM Ha MOJHOLEHHOE M LIUPOKOE
UCIOJIb30BaHNE HMH(POPMAIMOHHBIX TEXHOJOTHH, YTO OOYCIOBJICHO CHEUU(UKON Y4EeOHBIX 3aBelCHHM
MunucrepctBa 000poHBL. [losTOMY O00ydeHHe KypcaHTOB M CIyIIaTeleld KypCOB IE€PENOATOTOBKH H
MOBBIIIEHUS KBAJIU(UKALUU IPOBOJUTCS TOJIBKO Ha MPOTPAMMHBIX MPOIYKTAX, pPa3pelICHHbIX B BOCHHBIX
By3aX W dalle Bcero 0e3 MCIOJIb30BaHUs TEMaTHMUECKUX CETEBBIX HHTepHeT-pecypcoB. [lpu nzydyenun
OTAENBHBIX pazaenoB auciuiumH «Muapopmaruka» u «CAIIP» kypcantamu BU(WUT) Ha Tekymux yaeOHBIX
U JIOTIOJIHUTEIBHBIX KOHCYJIBTAIIMOHHBIX 3aHATHAX, MPOBOIUMBIX MO Kadenpe «BoeHHOH apXUTEKTYpHI,
CHCTEM aBTOMAaTH3MPOBAHHOIO IPOEKTUPOBAHMS M €CTECTBEHHOHAYUYHBIX JUCLMIUIMH», a TakXke Ha
NpoGMIBHBIX Kypcax NEepenoAroTOBKU U MOBBIICHUS KBalupuKanuu odpuiepos, npenogasarensmu [IMK
«HpopmaTrKay MPOBOAUTCS 0OyUYEeHUE TEXHOJIOTUU pa3padOTKu MHPOPMAITMOHHON TpaguKH CpeCTBAMH
KOMITBIOTEPHBIX MPOTrpaMMHBIX TpoaykToB [8]. i oOydenus ucnons3ytorcs GIMP, MS Visio. ba3ossie
HaBBIKM, TOJydaeMble OOyYarolUMHCA HpU H3ydeHHu pacTtpoBoro pepakropa GIMP, mospomsior um
BBIMOJIHATh JICHCTBHUS IO KaJpPUPOBAHUIO M300paKEHUH, LBETOKOPPEKLUH, HAIOKEHUIO TEKCTOBBIX
HaJMUCeN, CO3JAHUI0 HECIOXHBIX MOHTAXHBIX KOMIIO3HMIMM. 31ech Ke ToApoOHO pa3zduparorcs
O0COOEHHOCTH pa3IuuHbIX (opmaToB rpaduyeckux (HailyioB, 3HAHHWE KOTOPHIX HEOOXOIUMO ISt
00OCHOBAaHHOTO BBIOOpa KOHEYHOI'O BapHaHTAa COXPAHEHUS JOKYMEHTa U TOCIEAYIOIIEro €ero
UCMOJIb30BaHuUsA B MH(porpaduke.

B kauectBe ocHOBBI 111 MH(pOrpaduku MOXKET ObITh HCIOJB30BaH JHOOOW BEKTOPHBIM peaaKTop.
OOmiasi TeXHOJIOTHS CO3/1aHud OOBEKTOB HMH(pOrpaduku Ha TEMaTHYECKHX 3aHATUSAX C KypcaHTaMH U
CITyLIATeISIMH OCYIIECTBIISIETCS B clenyrolel nociueaosatensHocTu. [locie BpIOOpa TeMbl pa3pabaThiBaeTCs
obmiass KOHUeNuus pa3pabaTbiBaeMoro JokymeHrta. Jlns moxbopa MaTepuasoB  O0Yy4aroIUMHCS
MpOCMAaTpHUBAeTCsl WH(HOPMAIIHOHHO-CIIPABOYHAS JIUTEPATypa, CUCTEMATH3UPYIOTCS M CTPYKTYPHPYIOTCS B
yInoOHOW it BocHpHATHs (OpME HCCIenayeMble TaHHble. B Hacrosiee BpeMsi MMEETCS JOCTATOYHO
IIMPOKUHA BBIOOp OMOIMOTEK Trpaduyeckux QOpM, TaK Ha3bIBAEMbIX KIMIAPTOB, W3 KOTOPHIX Ha
OTpEJICIEHHBIX YCIOBUAX MOXKHO HCIIOJB30BaTh HMMEIOIIMEcs B HUX H300paxeHus. Ckopee BCero, OHH
noTpeOyIoT HEKOTOpPOW OpabOTKHM B PAaCTPOBOM HIIM BEKTOPHOM pemakTope. OKoHYaTenbHas cOOpKa

o0bekTa nHporpaduky NPOU3BOJUTCS B BHIOPAaHHOM MPOrPaMMHOM MPOJYKTE, WM B YCTaHOBJICHHOM Ha
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MEPCOHATILHOM KOMIIBIOTEpE HJIM MPH HEOOXOAMMOCTH Ha ON-line cepBrcax w3 paspelieHHbIX K BBIXOAY B
WHTEPHET TOYEK. B TPEHHPOBOYHOM peXMME Ha 3aHATHAX Mo nucnumuimHaMm «Mudpopmarukay, «CAIIPy,
«H(pOpMaIIMOHHBIE TEXHOJIOTUN B YIPABICHUH OXPAHOW Tpyda» OOYYAIOMIMMHUCA M CIYIIATEISIMU ObLIN
paspaboTranbl JTOKyMeHTHl B (opmare wuHporpadpuku Ha Tembl «VCTOpHS pa3sBUTHS KOMIIBIOTEPHOMN
TeXHUKH», «YcTpoiicTBO DOBM», «SI3bikn mporpamMmmupoBanus», «OCHOBBI 3JEKTPOOE30MaCHOCTH» U
Ipyrue.

CraTucTHKa IOKa3bIBAET, YTO IIOCIE IPOJEIIAHHON pabOThl ypOBEHb YCBOEHHUS TEOPETUUYECKOTO U
IIPAaKTUYECKOI0 MaTepuaa y oOydaroliuxcsi BozpactaeT MUHUMYM Ha 30 % B CpaBHEHHU C H3Yy4YE€HHUEM
aHAJIM3UPYEMbIX TEM CTAHJIAPTHBIMU MEAarorM4ecKMMH METOJaMH 3a CYeT JeTalbHOW MpopaboTKu
n3yyaemMoil Tembl. Hamu OTMeUeH MOBBILIEHHBIH HHTEpPEC KYpPCAaHTOB K Oojiee TiayOOKOMY H3Yy4eHHUS
rpadMUecKuX pPEJaKTOpPOB, TEOPHM JW3aliHA W MNPAKTUYECKOTO MPHIOKEHHS TOIYYECHHBIX 3HAHUHA H
HaBBIKOB C LEJNbI0O JANbHEHIIEro WX WCIOIb30BaHUA B TNPO(PECCHOHANBHON JaesTenbHOCTH. Bce
BBHITIOJTHEHHBIE O0YyYaroIIUMHUCS padOThl ObLTM HMCIIOJNB30BAHBI MPHU 3AIIUTE MPAKTUYECKUX, JTaOOPATOPHBIX
paboT, Ha KypCOBOM MPOEKTUPOBAHUH, U OIICHEHBI Ha BHICOKUIT OaJll.

[Tpu 0OydeHuM KypCaHTOB BOCHHBIX BY30B Ba)KHBIM SIBJISIETCSI Pa3BUTHE HABBIKOB CTPYKTYPUPOBAHHS
[I0JIy4a€MbIX 3HAHUU B HArJsAHOW (opMe MO pa3HbIM JUCUUIUIMHAM y4eOHOro miaHa. Pesynbrarom Takoi
paboThel MOTYT cTaTh onopHbie KoHceKThl (o [atanoBy B.d.), miakatel, HHTEpaKTUBHbIE MPE3CHTAIUH,
Be0-IOKYMEHTHI, (PparMeHThl S3JEKTPOHHBIX y4ueOHbIX mocoOuil. Co3nanue 00bekTOB HH(pOrpaduku
SBJIAETCS OYEHb TPYJOEMKUM M 3aTpaTHBIM IO BpeMEHU mpoueccoM. [lo 3Toil mpuyuHe IesTeNbHOCTDH
KYpPCaHTOB B  YKAa3aHHOM  HAIpPaBJIEHUU  II€JIECOOOpa3HO  OCYILECTBISATh Ha  JONOJHUTEIbHBIX
KOHCYJIbTAIlMOHHBIX 3aHATUAX, B pamkax BHOK nmox pykoBoacTBOM mpenojaBaTeneii.

[Tonmy4yeHHble 3HaHUS OOydYarolIUecs CMOTYT IIUPOKO NMPUMEHSATh MPHU TMOATOTOBKE K JUIUNIOMHOMY
MIPOEKTUPOBAHMIO, 3allUT€ HAy4YHOM JUCCepTalMi, a TakXke B JanbHeWledl mnpodeccuoHaaIbHON
NeSTeIbHOCTH B TMPOIECCE 3KCIUIyaTallud MPOMBIIUIEHHBIX OOBEKTOB U MPU PELICHUH YIPaBIEHUYECKUX
3a1ad.
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